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FOREWORD 

To meet its mission objectives, the U.S. Navy performs a variety of operations, 
some requiring the use, handling, storage, or disposal of hazardous materials. 
-Through accidental spills and leaks and conventional methods of past disposal, 
hazardous materials may have entered the environment in ways unacceptable by 
today's standards. With growing knowledge of the long-term effects of hazardous 
materials on the environment, the Department of Defense initiated various 
programs to investigate and remediate conditions related to suspected past 
releases of hazardous materials at their facilities. 

One of these programs is the Installation Restoration program. This program 
complies with the Comprehensive Environmental Response, Compensation, and 
Liability Act as amended by the Superfund Amendments and Reauthorization Act, the 
Resource Conservation and Recovery Act (RCRA), and the Hazardous and Solid Waste 
Amendments (HSWA) of 1984. These acts establish the means to assess and clean 
up hazardous waste sites for both private-sector and Federal facilities. 

The program that has been adopted to address present hazardous material 
management is the RCRA and HSWA (RCRA/HSWA) corrective action program. RCRA 
ensures that solid and hazardous wastes are managed in an environmentally sound 
manner. The law applies to facilities generating or handling hazardous waste. 
The HSWA corrective action program is designed to identify and clean up releases 
of hazardous substances at RCRA-permitted facilities. 

The RCRA/HSWA program is conducted in four stages, as follows: 

. RCRA facility assessment, c 

. RCRA facility investigation, 

. corrective measures study, and 

. corrective measures implementation. 

The Southern Division, Naval Facilities Engineering Command manages and the U.S. 
Environmental Protection Agency (USEPA) and the Georgia Department of Natural 
Resources, Environmental Protection Division oversee the Navy environmental 
program at the Naval Submarine Base (NSB) in Kings Bay, Georgia. All aspects of 
the program are conducted in compliance with State and Federal regulations, as 
ensured by the participation of these regulatory agencies. 

Questions regarding the RCRA program at NSB Kings Bay should be addressed to Mr. 
Anthony Robinson, Code 18511, at (803) 743-0339. 
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EXECUTIVE SUMMARY 

Under contract to the U.S. Department of the Navy, Southern Division, Naval 
Facilities Engineering Command, this supplemental Resource Conservation and 
Recovery Act (RCRA) facility investigation (RFI) report was prepared for Site 11, 
Old Camden County Landfill, located on the Naval Submarine Base (NSB) in Kings 
Bay, Georgia. This report was prepared under the Navy's Comprehensive Long-Term 
Environmental Action, Navy Contract No. N62467-89-D-0317, Contract Task Order No. 
094. 

Site 11 is a former municipal landfill that operated from 1978 to late 1981. 
Site 11 has been the object of several phases of investigations dating back to 
1992. The site falls under the jurisdiction of RCRA because the base operates 
under a Hazardous and Solid Waste Amendments (HSWA) permit. Investigation and 
corrective action at Site 11 are part of the conditions of the HSWA permit and 
are overseen by the Georgia Environmental Protection Division. 

An initial RF1 (ABB Environmental Services, Inc., 1993a) was completed at the 
site, and groundwater contamination was identified that needed to be 
characterized. Additional RF1 activities were planned under a supplemental RFI. 
In between the initial and supplemental RF1 programs, two screening 
investigations were conducted in response to the detection of organic compounds, 
chlorinated solvents in particular, in groundwater downgradient of the site and 
near the NSB property line. The groundwater contamination extends off the NSB 
property, under the state highway, and into a subdivision. The Navy has 
implemented groundwater corrective action in the form of an interim measure. 

Supplemental RF1 activities included sampling and analyses of groundwater, 
subsurface soil, soil and liquid from test trenches, and sediment and surface 
water in Porcupine Lake (a small manmade lake in a subdivision near the site). 
The information obtained from the supplemental RF1 activities, reported herein, 
indicates that groundwater contamination is generally limited to a hot spot on 
the western, downgradient side of the landfill. Concentrations of contaminants 
in groundwater beneath the landfill are significantly lower than along the 
western side of the landfill. Downgradient of the hot spot, in the subdivision, 
concentrations of groundwater contaminants are also much lower. 

Thirteen test trenches were excavated into former disposal cells in the landfill. 
Although the area excavated is small relative to the 26'acres that the landfill 
occupies, a source for the chlorinated solvents was not found. Analytical data 
for soil and liquid samples collected from the trenches indicates that 
concentrations of chemicals are low, with the exception of some high levels- of 
nonchlorinated solvents in trench liquid. 

There were 5-gallon containers of unknown material observed in the landfill. 
Some of the containers were labeled "monoethanolamine" and several were leaking 
fluids. A sample of clear, viscous fluid was collected from one of the leaking 
containers. Analysis of RCRA F-listed solvents and semivolatile organic 
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CI 
compounds only detected naphthalene. The pH was also measured and was 13, which 
causes the material to be an RCRA hazardous waste by characteristic of , 
corrosivity. The pH of the material is consistent with monoethanolamine, but the 
viscosity and various colors of fluids observed leaking from the containers does 
not suggest that the material was pure monoethanolamine. 
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1.0 INTRODUCTION 

Under contract to the U.S. Department of the Navy, Southern Division, Naval 
Facilities Engineering Command, this report was prepared by ABB Environmental 
Services, Inc. (ABB-ES), for Site 11, Old Camden County Landfill, located on the 
Naval Submarine Base (NSB) in Kings Bay, Georgia. This report was prepared under 
the Comprehensive Long-Term Environmental Action, Navy Contract No. N62467-89-D- 
0317, Contract Task Order No. 094. 

1.1 PURPOSE OF REPORT. Site 11, an inactive solid waste management unit, is 
being addressed under the Resource Conservation and Recovery Act (RCRA) 
corrective action program. Several investigations have been completed 
previously, including an initial RCRA facility investigation (RFI). During the 
early part of the initial RFI, groundwater contamination was identified. 
Subsequent investigations, described more fully in Chapter 2.0, were implemented 
to determine if groundwater contamination had migrated offsite (Phase I interim 
investigation) and to evaluate the need for interim corrective measures (interim 
corrective measures screening [ICMS] investigation). After the ICMS 
investigation, the supplemental RF1 activities and interim measure (TM) 
groundwater corrective actionwere planned. The supplementalRF1 activities were 
needed to fully evaluate the effect that releases from the site had on the 
environment. At the same time the supplemental RF1 was being planned, an IM 
groundwater extraction and treatment system was being designed. The two 
programs, supplemental RF1 and IM, were implemented concurrently. During most 
of the supplemental RF1 investigative tasks, active remediation efforts were 
already underway. 

Information collected during the supplemental RF1 at Site 11 will be used during 
the evaluation of potential remedial alternatives and for the health and 
environmental assessment (HEA). The purpose of the evaluations presented in this 
report are primarily for identification of contaminants and their extent in 
environmental media. Under the regulatory administration existing at the time 
this report was submitted, the Georgia Environmental Protection Division (GEPD) 
was unable to incorporate risk assessment into the review and consideration of 
environmental impact of Site 11. Therefore, recommendations made in this report 
take into account this existing stand on risk assessment. 

The supplemental RF1 field investigations were conducted according to the site 
specific supplemental RF1 workplan (ABB-ES, 1994a), sampling and analysis plan 
(ABB-ES, 1994b), and health and safety plan (ABB-ES, 1994c). Subsurface soil 
samples were collected from continuous cores obtained fromborings advancedusing 
a rotasonic drilling technique rather than using mud rotary drilling that was 
proposed in the workplan. Sampling procedures, equipment decontamination, and 
management of investigation-derivedwastes are addressedintechnicalmemorandums 
as well as the project planning documents referenced in this paragraph. Chapter 
2.0 of this report contains information about the investigation chronology and 
associated documents for Site 11. This report is focussed on contaminant 
distribution and extent and generally does not repeat information that is 
explained in existing documents. 

Part of the supplemental RF1 activities included collection of surface soil 
samples from the landfill and at background locations. These samples were 
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collected solely for use in the risk assessment. The surface soils were not 
evaluated for this report because the landfill is covered with soil brought to 
the site and from an unknown source. Also, the waste is buried beneath the soil 
and the only potential contaminants that migrate upward would be volatile organic 
compounds (VOCs) in vapor phase. Soil vapor and potential air emissions were 
investigated during activities conducted prior to and during the supplemental 
RFI, respectively. 

1.2 REPORT ORGANIZATION. The material presented in this report has been 
organized into six chapters. The contents of each chapter are described below. 

Chapter 1.0, Introduction, presents the purpose and format of the supplemental 
RF1 report. 

Chapter 2.0, Previous Investigations, provides a summary of findings from 
previous investigations including the initialRF1, Phase I interim investigation, 
and the ICMS investigation. 

Chapter 3.0. Characterization of Potential Organic Contaminants, addresses the 
nature of organic contaminants identified in environmental media that were 
sampled during the supplemental RFI. The discussion includes results of organic 
chemical analyses of soil and liquid samples collected from trenches in the 
disposal cells, groundwater samples, subsurface soil from borings, and surface 
water and sediment samples from Porcupine Lake. 

Chapter4.0. Characterizationof Inorganic Constituents, addresses identification 
of potential inorganic contaminants in groundwater, subsurface soil, soil and 
liquids in disposal trenches, sediment, and surface water. The discussion 
includes results of inorganic chemical analyses of media sampled during the 
supplemental RF1 field investigations. 

Chapter 5.0, Conceptual Model of Contaminant Transport, based on existing 
distribution in the environment at Site 11 and on physical and chemical 
characteristics, contaminant transport via groundwater flow, and fate in the 
environment is discussed. 

Chapter 6.0, Recommendations, presents recommendations for corrective action at 
the site. 

The following appendices contain supporting information for material presented 
in the text of this report. 

Appendix A contains evaluations of data quality for the supplemental RF1 sample 
analyses. Evaluations are relative to precision, accuracy, representativeness, 
completeness, and comparability of the data generated by the laboratory chemical 
analyses, 

Appendices B and C contain summary tables for compounds detected and 
comprehensive tables for all analytes, respectively, for samples collectedduring 
the supplemental RFI. 
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Appendix D contains a letter report that describes the approach for evaluating 
inorganic concentrations in soil and groundwater samples. Criteria and 
justification are presented for selecting background locations. 

Appendices E through H contain spreadsheets associated with statistical 
evaluations of soil and groundwater, including determination of distribution, 
outlier tests, analysis of variance tests, and comparisons of site data to 
background. 
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2.0 PREVIOUS INVESTIGATIONS 

Site 11 was first investigated in 1985 when an initial assessment study was 
performed at NSB Kings Bay under the Installation Restoration program (C.C. 
Johnson and Associates, Inc., 1985). The initial assessment study consisted of 
records searches and interviews. Sixteen sites were evaluated and none were 
recommended for further investigation. However, four sites, including the Old 
Camden County Landfill, required further action under the facility Hazardous and 
Solid Waste Amendments (HSWA) permit issued to NSB Kings Bay by the GEPD. An RFI 
workplan was prepared in response to the HSWA permit requirements (ABB-ES, 1991). 
The following sections summarize the results of RF1 field activities and 
subsequent follow-on investigations. Table 2-l provides a summary of the 
investigations carried out to date and associated source documents. The source 
documents contain additional information about the investigations including 
information about specific field procedures. 

The surficial aquifer is composed of poorly graded fine sands with discontinuous 
lenses of clay that range from a few inches up to 5 feet thick. In the vicinity 
of the landfill clay lenses are typically not encountered until depths of 
approximately 45 feet below land surface (bls). To the west in the subdivision, 
thin lenses of clay are present at much shallower depths. The clay lenses do not 
appear to have any effect on the distribution of contaminants in the surficial 
aquifer. The surficial aquifer is generally described as a homogenous, fine sand 
aquifer. Underlying the surficial aquifer is a regional confining layer 
separating the surficial aquifer from deeper water bearing zones. Discontinuous 
layers of coarse-grained, calcareous sand are present on top of the confining 
layer at many locations. For more information related to environmental setting, 
refer to the RF1 Interim Report for Site 11 (ABB-ES, 1993a). The RF1 Interim 
Report contains information about climate, soil types, regional geology, and 
site-specific hydrogeology. 

In the discussions presented in this and subsequent chapters, there are 
references to Appendix IX analyses. Appendix IX refers to a list of analytes 
listed in Appendix IX to Part 264 of Title 40, Code of Federal Regulations (U.S. 
Environmental Protection Agency [USEPA], 1994). 

2.1 RESOURCE CONSERVATION AND RECOVERY ACT (RCRA) FACILITY INVESTIGATION (RFIl. 
The RF1 workplan was implemented in January 1992. At Site 11, the RF1 included 
geophysical surveys, subsurface soil sampling, and tlie installation of nine 
groundwater monitoring wells along the landfill perimeter. The nine monitoring 
wells installed are approximately 13 feet bls and have lo-foot well screens that 
intercept the water table surface. Figure 2-l shows the locations of ihe 
monitoring wells and soil borings. Part of the RF1 included six bimonthly 
groundwater monitoring events. The sixth monitoring event was completed in 
January 1993. Results of the RF1 are presented in the RF1 Interim Report for 
Site 11 (ABB-ES, 1993a). 

2.1.1 Groundwater Contamination Samples from the first two sampling events were 
analyzed for Appendix IX volatile organic compounds (VOCs), semivolatile organic 
compounds (SVOCs), organochlorine pesticides, polychlorinated biphenyls (PCBs), 
dioxins and furans, herbicides, organophosphorus pesticides, and inorganics 
(including cyanide and sulfide). The analytical program was reduced after the 
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Table 2-l 
Site 11 Investigation Chronology and Source Documents 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

‘rogram and Activity 

IFI Field Program 

Dates Conducted Activities 

January/February 1992 Soil Borings 
Geophysical Surveys 
Subsurface Soil Sampling 
Monitoring Well Installation 
Slug Tests 
Groundwater Sampling Event No. 1 

Source Documentation 

Technical Memorandum No. 1’ 

Potential Source of Contamination Investigation/Site 
Investigation Solid Waste Management Unit RCRA Facility 
Investigation Work Plan* 

IFI Field Program 

iazard Ranking System (HRS) II 
icoring 

IFI Field Program 

‘base I Interim Investigation 

May 1992 

July 1992 

July 1992 

August 1992 

Groundwater Sampling Event No. 2 

HRS II Scoring 

Groundwater Sampling No. 3 

Piezocone Penetrations 
Groundwater Sampling 

Technical Memorandum No. 23 

Documentation Support and Hazard Ranking System II 
Scoring’ 

Technical Memorandum No. 35 

Phase I Interim Investigation Memorandum’ 

?FI Field Program September 1992 Groundwater Sampling Event No. 4 Technical Memorandum No. 4’ 

nterim Corrective Measure Screening October/November Records Search Interim Corrective Measure Screening Investigation Report 
nvestigation 1992 Piezocone Penetrations 

Air Screening Survey 
Groundwater Sampling Technical Work Plan Interim Corrective Measure 
Soil Vapor Sampling Screening Investigation’ 
Sediment Sampling 

3 Surface Water Sampling 
Private Irrigation Well Sampling 
Screening Risk Evaluation 

RFI Field Program 

RFI Field Program 

Supplemental RFI Field Program 

November 1992 

January 1993 

October/November 
1993 

Groundwater Sampling Event No. 5 

Groundwater Sampling Event No. 6 

Soil Borings 
Subsurface Soil Sampling 
Monitoring Well Installation 

Technical Memorandum No. 5”’ 

RFI Interim Report for Site 11” 

Technical Memorandum, 1993 Field Program and Januar! 
1994 Groundwater Sampling Event’* 

Supplemental RFI for Site 11; Volume I, Workplan; VOlUm 
II, SAP; and Volume Ill, Health and Safety Plan” 

%a nnten at end of table. ’ 
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Table 2-1 (Continued) 
Site 11 Investigation Chronology and Source Documents 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Program and Activity 

IM Phase I Start Up Activities 

Dates Conducted 

September through 
December 1993 

Activities 

Site Construction 
Extraction System Installation 
Initial Pumping Test 
Treatment System Installation 

Source Documentation 

Interim Measure, Phase I Activities: System Installation 
Technical Memorandum14 

Supplemental RFI Field Program January 1994 Groundwater Sampling Event Technical Memorandum, 1993 Field Program and January 
1994 Groundwater Samolina Event” 

I IM Phase I March through Pumping Tests Interim Measure Phase I Activities: Evaluation and 
May 1994 Pilot-Scale Operation Recommendation Report (draft final)” I 

Supplemental RFI Field Program April 1994 Groundwater Sampling Event Technical Memorandum, April 1994 Groundwater 
Sampling Event”’ 

IM Phase I Continuance 

Supplemental RFI Field Program 

September 1994 Groundwater Sampling Event 

November 1994 Surface Soil Sampling Technical Memorandum, November 1994 Field Program17 
Surface Water and Sediment Sampling 
Source Characterization 
Air Sampling 

IM Phase I Continuance 

Sources: ‘ABB-ES, 1992a 
‘ABE-ES, 1993b 
=ABB-ES, 19941 

April 1995 Groundwater Sampling Event 

‘ABB-ES, 1991 “ABB-ES, 1992b 4ABB-ES, 1992c ‘ABB-ES, 1992d ‘ABB-ES, 1992e ‘ABB-ES, 1992f 

‘ABB-ES, 1993c “‘ABB-ES, 1993d “ABB-ES, 1993a ‘*ABB-ES, 1994d 13ABB-ES, 1994a,b,c 14ABB-ES, 1994e 
“ABB-ES, 19949 “ABB-ES, 1995a 

Notes: RFI = Resource Conservation and Recovery Act (RCRA) Facility Investigation. 
IM = Interim Measure. 
SAP = Sampling and Analysis Plan. 
HRS = Hazard Ranking System. 
ABB-ES = ABB Environmental Services. Inc. 



FINAL DRAFT 

--. 
‘1 ._ 

---p 

, I :, , - __,-’ ._ 
, _’ .\ ---. ,.///I /jy qi-s .s-. 

/ 

~8-03 
KM-1 l-3 

LEGEND 
1 -SE-O4 

:BA-11-4 SOIL BORING (11-SE-04) AND 

+ 
~KINI~~~“SG WELL (KM- 1 l-4) 

* MARSH 

211 -SB-04 
APPROX. LANDFILL 

COUNlY LANDflU 

I ! i \< LL 

--._ 
SCALE: 1’ = 400’ 

FIGURE 2-1 IA 

MONITORING WELL AND SOIL BORING 
LOCATIONS, 1992 AND 1993 Rfl 

):\DWG\ABB\O6503-1 l\SUPP-RFI\FIG-2-l\DYF\951129 

KE [RFI-ll .m 

mhr.01.96 2-4 



FINAL DRAFT 

second sampling event to include Appendix IX volatiles, inorganics (including 
cyanide and sulfide), total dissolved solids, and total suspended solids. 
Beginning with the third sampling event, both filtered and non-filtered samples 
were collected for inorganic analysis. 

VOCs Detected in Groundwater. Samples from five of nine groundwater monitoring 
wells contained detectable levels of VOCs. Samples fromKBA-11-2, located on the 
western edge of the landfill, contained the greatest number and concentration of 
vocs . In the other wells containing detectable VOCs, one to four VOCs were 
detected with concentrations ranging from 1 J to 28 micrograms per liter (pg/R). 

Eleven chlorinated and nonchlorinated solvents and fuel-related VOCs were 
detected in groundwater samples from monitoring well KBA-11-2, with concentra- 
tions ranging from 1 J to 160 pg/R. Concentrations of vinyl chloride ranged from 
18 to 160 pg/R. These concentrations exceed the Federal Primary Drinking Water 
Standard Maximum Contaminant Level (MCL) (USEPA, 1992) for vinyl chloride of 2 
l-%/J * No other VOCs were detected at concentrations above corresponding MCLs. 
Detection of VOCs, especially vinyl chloride, prompted the Navy to take 
aggressive measures to investigate the problem and implement corrective measures. 

SVOCs in Groundwater. SVOCs detected in groundwater samples during the first two 
bimonthly sampling events included 1,4-dichlorobenzene and phthalate compounds. 
1,4-Dichlorobenzene was detected in groundwater samples from monitoring well 
KBA-11-3 at concentrations ranging from 4 J to 13 pg/.-?. Two phthalate compounds, 
diethylphthalate and bis(2-ethylhexyl)phthalate, were detected in groundwater 
samples. Diethylphthalate was detected at 9 J pg/R in one sample from monitoring 
well KBA-11-8 during the first sample event. This compound was not detected in 
the associated method blank, but was detected in other method blanks associated 
with other RF1 samples. Bis(2-ethylhexyl)phthalate was detected in groundwater 
samples from four monitoring wells at concentrations ranging from 4 J to 94 pg/R. 
Because of their pervasive presence as sampling and laboratory artifacts, it is 
unlikely that future evaluations of phthalates in environmental media at the site 
would provide conclusive data regarding their source. A recommendation was made 
to delete SVOCs from the analytical program for the bimonthly groundwater 
sampling after the second sampling event based on the information discussed in 
this paragraph. SVOCs were investigated during the supplementalRF1 as potential 
constituents in waste and in the groundwater plume. 

Inorzanics in Groundwater. A statistical comparison was performed on data 
collected during the groundwater monitoring program at Site 11. Four monitoring 
wells are located upgradient of the site and five monitoring wells are located 
downgradient of the site. Both filtered and unfiltered groundwater samples were 
obtained from each well and analyzed separately. 

The procedure used to compare the upgradient versus downgradient data was the t- 
Test for Unpaired Data at the 95 percent confidence level. In all cases, the 
test results showed that there were no significant differences. The inorganic 
data from the existing shallow monitoring wells suggested that inorganic 
contaminants were not present in shallow groundwater based on the evaluations 
that were performed. However, additional data were needed from deeper intervals 
within the plume to confirm that inorganic contaminants are not present. This 
additional data was collected during the supplemental RF1 and is discussed in 
Chapter 4.0 of this report. 
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Pesticides, Herbicides, PCBs, Dioxins. and Furans in Groundwater. No pesticides, 
herbicides, PCBs, dioxins, or furans were detected in groundwater samples during 
the first two bimonthly sampling events. These compounds were subsequently 
deleted from the groundwater monitoring program. 

Data Gaps. Information obtained during the initial RF1 program was used to 
identify data gaps that needed to be addressed in the supplemental RFI. 
Knowledge of the contaminant plume revealed that the existing monitoring wells 
were generally too shallow to adequately characterize landfill-derived 
constituents. Although these monitoring wells are needed to monitor the upper 
portion of the surficial aquifer, additional wells were needed to penetrate the 
plume. Installation and sampling of additional wells were included in 
supplemental RF1 activities. Data gaps have been alleviated. 

2.1.2 Subsurface Soil Contamination Nine subsurface soil samples were collected 
from nine soil borings drilled during the RF1 field program conducted in January 
and February of 1992. These borings were installed for construction of ground- 
water monitoring wells KBA-11-l through KBA-11-9 (see Figure 2-l). Soil samples 
were collected from each boring above the water table, which was approximately 
6 feet bls. 

VOCs in Subsurface Soils. VOCs detected in the soil samples included acetone and 
xylene. Acetone was detected in seven soil samples at concentrations ranging 
from 96 to 470 micrograms per kilogram (pg/kg). Xylene was detected in two soil 
samples at concentrations of 2 J pg/kg and 5 pg/kg. Acetone in subsurface soil 
samples from Site 11 is not considered related to the site because of the absence 
of acetone in groundwater samples from associated monitoring wells and the 
concentrations found in method blanks associated with the overall RF1 field 
program. Xylene in soil samples was considered to be representative of site 
conditions. 

SVOCs in Subsurface Soils. SVOCs detected in the soil samples include di-n- 
butylphthalate andbis(2-ethylhexyl)phthalate. Di-n-butylphthalate was detected 
in nine of 10 samples, but was qualified as undetected in one sample because of 
method blank contamination. Concentrations ranged from 45 J pg/kg to 460 pg/kg. 

Bis(2-ethylhexyl)phthalate was detected in three soil samples at concentrations 
ranging from 200 J pg/kg to 340 pg/kg. Due to their pervasive presence in the 
environment, and as sampling and laboratory artifacts, future evaluations of 
phthalates in environmental media at the site is unlikely to provide conclusive 
data regarding their source. 

Inorganics in Soil. Inorganic compounds detected in the 10 subsurface soil 
samples include arsenic, barium, beryllium, cadmium, chromium, lead, nickel, 
selenium, silver, vanadium, and zinc. The concentrations of inorganics detected 
in these samples were compared to naturally occurring concentrations for soils 
as reported by Kabata-Pendias and Pendias (1984) rather than to site background 
levels. The GEPD requires that potential inorganic contaminants be evaluated 
relative to site-specific background concentrations. Therefore, background 
subsurface soil samples were collected during the supplemental RFI. Evaluation 
of potential inorganic contaminants in soil is addressed in Chapter 4.0 of this 
report. 
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Pesticides, Herbicides, PCBs, Dioxins, and Furans in Soil. Ten subsurface soil 
samples were collected and analyzed for Appendix IX pesticides, herbicides, PCBs, 
dioxins, and furans. None of these compounds were detected in the subsurface 
soil samples. 

Data Gaps. Information was lacking for a thorough evaluation of potential soil 
contamination within the disposal area. Contaminated soils maybe present where 
releases originated and where soils are in contact with waste material and 
contaminated groundwater. Potential soil contamination within the groundwater 
contaminant plume was not evaluated. These data gaps were addressed during 
supplemental RF1 activities. 

2.2 PHASE I INTERIM INVESTIGATION. In August 1992, a Phase I interim investiga- 
tion was conducted to begin characterization of VOCs detected in groundwater 
samples from well KBA-11-2. Results of this investigation are presented in the 
Phase I interim investigation memorandum (ABB-ES, 1992e) and are summarized in 
the following paragraphs. 

The Phase I interim investigation included collection of 36 groundwater samples 
using a direct push methodology. These groundwater samples were collected from 
25 locations downgradient of the landfill (See Figure 2-2). The groundwater 
samples were analyzed in an onsite laboratory for VOCs, including vinyl chloride, 
chloroethane, trans-1,2-dichloroethene, trichloroethene, and tetrachloroethene. 
Duplicate groundwater samples were also sent to an offsite analytical laboratory 
for confirmation. 

The results of this investigation confirmed that vinyl chloride and tetrachloro- 
ethene had migrated, via the groundwater, beyond the boundary of the landfill. 
Vinyl chloride concentrations ranged from not being detected to 1,400 pg/R. All 
24 detections of vinyl chloride exceed the MCL of 2 pg/R. Only four samples 
resulted in detections of tetrachloroethene; two of these samples had concentra- 
tions which exceed the MCL of 5 pg/ie. This information led to the development 
of an ICMS investigation workplan (ABB-ES, 1993c). 

2.3 ICMS INVESTIGATION. The ICMS investigation was implemented in October and 
November of 1992 to further delineate groundwater contamination. Results of the 
Phase I interim investigation provided a basis to scope the ICMS investigation. 
Field activities included an ambient air screening survey; collection of ground- 
water samples within the surficial aquifer using a direct push methodology; and 
collection of soil vapor, sediment, surface water, and private irrigation well 
(PIW) samples. Results of this investigation are presented in the ICMS Investi- 
gation Report (ABB-ES, 1993b) and are summarized in the following paragraphs. 
The results were used to plan and design IM groundwater corrective actions. 
Confirmation sampling locations for groundwater were selected for the supple- 
mental RF1 based on the distribution of contamination identified during the ICMS 
investigation. 

2.3.1 Air Contamination During the ICMS investigation, an air screening survey 
was conducted over a 4-day period in the Crooked River Plantation Subdivision and 
at the landfill to evaluate the potential emission of vinyl chloride from soil. 
The survey conducted for vinyl chloride did not indicate the presence of vinyl 
chloride above background within the Crooked River Plantation Subdivision, west 
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of the landfill. Background concentrations of vinyl chloride ranged from 0.20 
to 2.20 parts per million (ppm), which is a total concentration of compounds 
having a similar wave length as vinyl chloride when measured by infrared 
spectroscopy. Locations of air screenings are shown on Figure 2-3. 

2.3.2 Groundwater Contamination The ICMS investigation data provided the first 
large scale, detailed images of the plume. This subsection presents chemical 
contour maps based on those data. Because the distribution of contaminants is 
related to groundwater flow in the surficial aquifer, groundwater contour maps 
are also presented in this subsection. The groundwater contour maps were 
developed from water level measurements collected during each of three sampling 
events for wells installed during the supplemental RF1 (Figures 2-4, 2-5, and 
2-6). The ICMS investigation was conducted approximately 1 year prior to 
installation of the supplemental RF1 monitoring wells. Groundwater flow 
direction interpreted from the water level data collected during the supplemental 
RF1 activities correspond well to the interpreted plume plan view maps presented 
in this subsection and in Chapter 3.0. 

Results of the groundwater investigation indicated the contaminant plume extends 
west of the NSB Kings Bay property line underneath Crooked River Plantation 
Subdivision. Locations of groundwater samples are shown on Figure 2-7. 

vocs, consistent with those detected during the Phase I interim investigation, 
were present in groundwater at depths ranging from 11 to 57 feet bls to the west 
of the landfill. Five of 51 PIW samples contained VOCs that are common to the 
plume, including vinyl chloride, cis-1,2-dichloroethene, and ethylbenzene. The 
PIWs are privately owned irrigation wells used for nonpotable activities such as 
watering lawns and washing outdoor items. Samples were collected from PIWs to 
evaluate potential exposures to contaminated groundwater. Locations of PIWs, 
sampling locations, and analytical data are presented in the ICMS Investigation 
Report (ABB-ES, 1993b). 

SVOCs detected in groundwater samples collected from locations near the landfill 
included naphthalene and phenolic compounds. These compounds had not been 
detected in groundwater previously because the shallow monitoring wells are not 
deep enough to tap the part of the plume that contains these compounds. 

Results of Phase I interim and ICMS investigations were used to create Figures 
2-8 through 2-10. These figures represent the total target VOC results. 
Comparison of Figures 2-8 through 2-10 indicates that most groundwater VOC 
contamination is approximately 30 feet bls, or near 0 feet mean low water (mlw). 
The interpreted plume appears to have two lobes extending to the west-southwest 
and to the north-northwest. Groundwater sampling results indicate that the VOC 
contamination is present below the site and the Crooked River Plantation 
Subdivision. 

During January and March of 1993, follow-on activities to the initial ICMS 
investigation were conducted. These activities included collection of ground- 
water samples from 11 PIWs (January) and from within the surficial aquifer to the 
north of and within the landfill (March). None of the PIW samples containedVOCs 
related to the plume, with the possible exception of acetone. Analysis of the 
groundwater samples from the landfill indicated that the concentrations of VOCs 
beneath the landfill are generally less than those detected from locations along 
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the western margin of the landfill and extending to the western right-of-way 
(ROW) of Spur 40. 

2.3.3 Subsurface Gas Accumulation A soil vapor survey was performed during the 
ICMS investigation to evaluate the potential for migration of VOCs from 
groundwater into the soil. Samples were collected using a vapor cone sampler. 
Locations of the soil vapor samples are shown on Figure 2-11. Soil vapor samples 
were collected from 22 locations and submitted for analysis of 10 target VOCs in 
the onsite laboratory; targets included vinyl chloride, cis-1,2-dichloroethene, 
trans-1,2-dichloroethene, trichloroethene, tetrachloroethene, benzene, toluene, 
ethylbenzene, m/p-xylene, and o-xylene. 

Soil vapor samples were collected from 18 locations within the landfill 
boundaries and four locations immediately adjacent to monitoring well RBA-11-2 
(Figure 2-8). Of the 22 samples collected and analyzed, two contained detectable 
concentrations of target VOCs. One sample contained 5.9 pg/R of vinyl chloride. 
The second sample contained ethylbenzene at a concentration of 5.6 pg/R and 
xylenes (total) at a concentration of 12.8 pg/R. Both samples were in the east- 
central area of the landfill. Three additional samples were collected to assess 
the extent of VOCs in soil vapor where these samples were collected. No target 
VOCs were detected in the additional soil vapor samples. 

2.3.4 Surface Water and Sediment Contamination During the ICMS investigation, 
potential VOC and SVOC contamination of surface water and sediment in Porcupine 
Lake was evaluated. No other surface water bodies exist in the study area. 

Two preliminary surface water samples were collected from Porcupine Lake and 
analyzed in the onsite laboratory to assist the air screening survey. Four 
additional surface water samples and four sediment samples were collected from 
Porcupine Lake for analysis of VOCs and SVOCs in the offsite laboratory. The 
surface water and sediment sampling locations are shown on Figure 2-12. 

VOCs Detected in Surface Water and Sediment. VOCs were not detected during 
onsite VOC analysis of the sediment and surface water samples collected from 
Porcupine Lake. VOCs detected during offsite laboratory analysis of surface 
water and sediment samples were 2-butanone and acetone in one surface water 
sample, llSW103, and carbon disulfide in all three sediment samples. Acetone and 
2-butanone were detected at concentrations of 4 and 2 J pg/R, respectively. 
Acetone was not detected in laboratory or field quality assurance and quality 
control (QA/QC) samples associated with surface water sample llSWlO3. However, 
acetone was detected at a concentration of 4 J pg/kg in the method blank (a 
laboratory QA/QC sample) associated with the sediment samples from Porcupine 
Lake. Other QA/QC samples, such as rinsates, field blanks, and trip blanks 
contained acetone at concentrations ranging from 3 J to 22 pg/R. Although 
acetone concentration in surface water sample llSW103 cannot be discounted 
according to data validation guidelines, there is evidence that its presence in 
the surface water sample is not representative of the media. 2-Butanone was not 
detected in any quality control (QC) samples associated with this investigation, 
but it is a common artifact of laboratory procedures. Methyl ethyl ketone was 
also detected in some groundwater samples from the plume. Additional data were 
collected in supplemental RF1 activities to clarify the status of ketone 
compounds, such as methyl ethyl ketone as site contaminants. 
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Two phthalate compounds, bis(2-ethylhexyl)phthalate and di-n-butylphthalate, were 
detected in sediment samples from the lake. One sediment sample contained bis(2- 
ethylhexyl)phthalate at a concentration of 47 J pg/kg. Di-n-butylphthalate was 
found in all samples at concentrations ranging from 120 to 400 J pg/kg. QC 
blanks associated with the sediment samples did not contain concentrations of 
these phthalate compounds, but they are common laboratory and/or sampling 
artifact chemicals. Bis(2-ethylhexyl)phthalate was detected in method blanks 
associated with other samples from the investigation at concentrations ranging 
from 1 J pg/R to 35 pg/R. This suggests that the concentrations of bis(2- 
ethylhexyl)phthalate may be wholly or partly attributed to laboratory artifacts. 
Because phthalates have low water solubility and tend to adsorb to particulates, 
it is unlikely that phthalates would migrate from the landfill in groundwater to 
be discharged into Porcupine Lake. 
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3.0 CHARACTERIZATION OF POTENTIAL ORGANIC CONTAMINANTS 

Chapter 3.0 describes the nature and extent of organic contaminants in 
environmental media at Site 11 based on waste characteristics and chemical 
analysis of samples obtained during the supplemental RFI. The data were collected 
during five field events conducted between October 1993 and November 1994. Table 
3-l summarizes the media sampled during each field event. 

Table 3-l 
Supplemental RFI Sampling Program 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Media Samoled Field Event 

October and November 1993 Subsurface soil 

January 1994 Groundwater 

April 1994 Groundwater 

September 1994 Groundwater 

November 1994 Surface water 
Sediment 
Trench soil 
Trench liquid 

Note: RFI = Resource Conservation and Recovery Act (RCRA) facility 

Chapter 3.0 is divided into two sections which address, by media, contaminants 
within the source area and those beyond the limits of the landfill. Section 3.1 
presents waste characteristics and the results of chemical analyses conducted on 
subsurface soil, liquid, and groundwater samples collected from borings, 
trenches, and/or wells in the landfill. Section 3.2 summarizes contaminant 
characteristics of groundwater, subsurface soil, and air samples obtained from 
background and/or downgradient locations, and sediment and surface water samples 
collected from Porcupine Lake. 

3.1 SOURCE AREA CONTAMINATION. This section characterizes contaminant 
conditions at the source based on visual observations of waste materials in the 
landfill and chemical data generated during four field events. The section is 
divided into four subsections in which waste characteristics and the results of 
soil, groundwater, and air sample analyses are described. 

3.1.1 Waste Characteristics Thirteen trenches were excavated at the Old Camden 
County Landfill from November 14 through 23, 1994, to document waste characteris- 
tics and evaluate source contamination. The trenches were excavated within or 
across disposal cells in areas of high magnetic anomalies or apparent groundwater 
hot spots. Test trench locations are shown on Figure 3-l. Trenches 2 and 11 
were excavated at different ends of the same disposal cell. The supplemental RF1 
workplan contains more information about rationale for trench locations. 

KB WI-1 1 .FlPTl 
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The disposal cells contain a mixture of refuse and disturbed soil overlain by 2 
to 3 feet of fill consisting of brown, fine sand with little silt interbedded 
with thin lenses of black, organic-rich, fine sand. The refuse layer terminates 
7 to 14 feet bls and is underlain by undisturbed gray, fine sand with little 
silt. Groundwater was encountered 2.5 to 5 feet bls. Most likely the water 
table was deeper during the time of landfill operation. It would be difficult, 
if not impossible, to maintain open trenches below the water table because the 
sidewalls would cave into the hole. 

Waste materials consisted primarily of household items such as bottles, paper, 
cans, and appliances, and construction debris. Two newspapers, dated February 
7 and March 18, 1979, were found in Trench-7. Large-scale items included shrimp 
nets, a motorcycle, and a jeep. Table 3-2 summarizes the waste encountered at 
each trench. 

Two 5-gallon containers constructed of black, painted steel with plastic liners 
were uncovered in Trench-2. One container appeared to be seeping a brown, paint- 
like substance while an unidentifiable fluid was observed leaking from the 
second. Subsurface soils in this trench oozed a green liquid which oxidized to 
blue upon exposure to air. 

Approximately 20 containers similar in size and shape as those found in Trench-2, 
some dated 1978 or 1979, were encountered in Trench-11. Another 10 were observed 
in Trench-12. Several containers were partly or wholly labeled "Monoethanola- 
mine." Monoethanolamine is a corrosive, colorless fluid used in agricultural 
sprays, dry cleaning detergents, emulsion paints, and polishes and as a corrosion 
inhibitor, rubber accelerator, and gas scrubber (Montgomery, 1991). Two 
containers in Trench-11 were leaking (one, a light green fluid and the second, 
a clear, viscous fluid). None of the containers encountered in Trench-12 
appeared to be leaking. 

One sample (11HSllA) of the clear, viscous fluid leaking from the container in 
Trench-11 was collected for chemical analysis of target compound list (TCL) 
SVOCs, RCRA F-listed solvents, and pH. The results are presented in Appendix C. 
Naphthalene (8.2 milligrams per liter [mg/R]) and several unidentified organic 
compounds (estimated concentrations ranging from 12 to 7,700 mg/R> were detected 
in the sample. The pH of the sample (13) is consistent with that of monoethanol- 
amine (greater than 12, Budavari, 1989), but the viscosity of monoethanolamine 
is less than the apparent visocity of the fluid observed leaking. Monoethanola- 
mine is not a TCL or Appendix IX constituent, nor is it a listed hazardous waste. 
However, the fluid is considered hazardous by characteristic (USEPA Hazardous 
Waste Code D002) based on a pH greater than 12.5 (USEPA, 1994). 

No other product samples were collected from the containers. However, soil 
samples were collected from the three trenches where containers were observed. 
The results of the soil sampling and analyses are presented in the following 
Subsection 3.1.2. 

Summary. A source for the chlorinated solvents detected in groundwater samples 

collected in and downgradient of Site 11 was not identified in the wastes 
encountered during trenching. Much of this waste consists of domestic garbage 
or construction debris. Although several containers of fluid waste were observed 
in three trenches, chemical analysis of one sample from Trench-11 identified only 
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Table 3-2 
Waste Materials Encountered During Trench Excavation 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Trench No. 

1 

Size 
(feet) 

13 by 23 

Depth to Groundwater 
(feet bls) 

Waste Materials 

4.5 Bottles, trash bags filled with concessionary 
refuse, three small car tires, stove, jeep parts, 
and other scrap metal. 

2 22bylO 4.0 Paint, transmission fluid, motorcycle, tires, 
garbage bags, construction debris, bed springs 
and mattress, concrete block, shrimp nets, rope, 
brick, lumber, wood, railroad tie, and two 5- 
gallon containers (both leaking). 

3 22by15 3.5 

4 24 by 13 3 

Domestic garbage and fill material. 

Domestic garbage, garbage in bags, tire, and 
clothing. 

5 23 by 10 4.5 Domestic trash, mostly bottles, cans, and 
clothing. 

6 10 by 20.5 5 Scrap metal shelves, rags, lumber, plastic sheet- 
ing, hose, cable, file cabinet, and tires. 

7 24.5 by 13 4.5 Crushed drum (old), newspapers (dated 
February 7 and March 18, 1979), domestic 
garbage, bottles, cans, and clothing material. 

8 12bylg 5 Tires, fire hose, and wood (most garbage in 
bags). Possible fertilizer bags. 

9 20 by 13 2.5 Mostly domestic bottles, cans, and paper 
products. 

10 24 by 15 5 Muffler, lounge chair, wood, rope and shrimp 
nets, metal shelves, fire hose, rags, tires, and 
refrigerator. 

11 275 by 6 4.5 Twenty 5gallon containers (2 leaking) and 
domestic waste. 

12 22 by 8 4 Ten 5gallon containers (none leaking) and 
domestic waste. 

13 18 by 8 4 Domestic waste. 

totes: Trench depths ranged from 5 to 14 feet and varied within individual trenches so that the depth of waste disposal 
was discernable. 

RF1 = Resource Conservation and Recovery Act (RCRA) facility investigation. 
bls = below land surface. 
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one SVOC, naphthalene. Naphthalene has been detected in groundwater and in 
liquid samples from three trenches, including Trench-11. 

3.1.2 Characterization of Soil in the Source Area Six soil samples and one 
duplicate were collected from five disposal cells between November 16 and 22, 
1994, to evaluate source contamination. Each sample was obtained from soils in 
contact with waste materials. Two additional samples were collected from below 
the refuse layer at two borings drilled between cells to estimate potential 
contaminant extent. The samples were analyzed for TCL and target analyte list 
(TAL) or Appendix IX constituents and sulfide (see Tables A-2 and A-3, Appendix 
A) . Table 3-3 summarizes sample location, depth, and date of collection. Sample 
locations are shown on Figure 3-2. Analytical results are provided in full in 
Appendix C and discussed relative to location as follows. 

Table 3-3 
Onsite Soil Sampling Program 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Sample Date Sample ID’ 
Sample 
Location 

Sample Depth 
(feet bls) 

Trench Samples 

1 l/16/94 1 lTS02 Trench-2 4 

1 l/17/94 1 lTSO4 Trench4 5 

1 l/18/94 1 lTS07 Trench-7 6 
11 TS07D 

11/19/94 1 lTS08 Trench-8 4 

11/22/94 llTSl1 Trench-l 1 4 

11/22/94 1 lTS12 Trench-12 4 

Soil Borina Samples 

11/06/94 SB111412 KBA-1 l-1OC 12 to 14 

11/17/94 SB11512 KBA-l l-22A 12 to 14 

’ Quality assurance and quality control samples are not included in this table. 

Notes: RFI = Resource Conservation and Recovery Act (RCRA) facility 
investigation. 
ID = identification. 
bls = below land surface. 
D = duplicate sample. 

Trench Soils. Organic analytes were only detected at a frequency of one in six 
for trench soil samples, except for one pesticide that was detected in two 
samples; 1 voc, 13 svocs, and 4 pesticides were detected in the trench soils. 
No PCBs or herbicides were detected in any sample. Analytes detected in trench 
soils are summarized in Appendix B. Ranges in concentrations and frequency of 
detected analytes are provided in Table 3-4. 
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Table 3-4 
Ranges of Concentrations and Frequency of 

Organic Analytes in Trench Soil Samples 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Constituent: (units in m/kg) Concentration Range Frequency’ 

Volatile Organic Compound 

2-Butanone ND-3J 116 

Semivolatile Organic Compounds 

Acenaphthene ND-24 J 116 

Anthracene ND-34J 116 

Benzo(b)fluoranthene ND-74J 116 

Benzo(k)fluoranthene ND-30J 116 

Benzo(ghi)perylene ND-36J J/6 

Benzo(a)pyrene ND-54J 116 

Di-n-butyl phthalate ND-64J l/6 

Fluoranthene ND-220J l/6 

Fluorene ND-22J j/6 

Indeno(l,2,3cd)pyrene ND-37J 116 

Naphthalene ND - 180 J 116 

Phenanthrene ND - 150 J 116 

Fyrene ND - 160 J 116 

Pesticides 

4,4’-DDD ND - 3.4 J 116 

4,4,-DDE ND - 2.3 J 116 

4,4’-DDT ND-32J 116 

Endrin ketone ND - 0.41 NJ 216 

’ The first number represents the number of detections and the 
second number represents the number of samples analyzed. 
Primary and associated duplicate samples were counted as 
one. 

Notes: RFI = Resource Conservation and Recovery Act (RCFtA) 
facility investigation. 

m/kg = micrograms per kilogram. 
ND = not detected. 
J = estimated concentration. 
4,4’-DDD = 4,4’dichlorodiphenyl dichloroethane. 
4,4,-DDE = 44’dichlorodiphenyl dichloroethylene. 
4,4’-DDT = 4,4’dichlorodiphenyItrichloroethane. 
NJ = oresumotivelv oresent at estimated concentration. 
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2-Butanone was detected in one sample collected from Trench-8. None of the 
samples collected from the remaining trenches contained this compound. 

With the exception of di-n-butyl phthalate, all of the SVOCs were reported in 
soils obtained from Trench-11. Concentrations of these polycyclic aromatic 
hydrocarbons (PAH) compounds are estimated and range from 22 to 220 pg/kg 
(concentration ranges apply to individual analytes). Di-n-butyl phthalate was 
detected in one sample from Trench-2 but is believed to be an artifact; 5 of 18 
laboratory blanks from the November 1994 field effort contained this compound at 
concentrations ranging from 31 to 320 pg/kg. 

Low concentrations of pesticides were reported in samples obtained from three 
trenches. 4,4'-Dichlorodiphenyl dichloroethane and 4,4'-dichlorodiphenyl 
dichloroethene (DDE) were detected in Trench-4 soils at estimated concentrations 
of 3.4 and 2.3 pg/kg, respectively, while 4,4'-dichlorodiphenyl trichloroethane 
(DDT) (32 J pg/kg) was identified in one sample collected from Trench-12. Endrin 
ketone was the only pesticide detected in more than one sample. It was detected 
in soils collected from Trenches 2 and 12, but the reported concentrations were 
qualified NJ (presumptively present at estimated concentrations) because of 
significant quantitation differences in column confirmation. All of these 
compounds are suspected laboratory artifacts. 4,4'-DDT concentrations are 
specifically questionable because 4,4'-DDT was detected in 8 of 21 laboratory 
blanks. Endrin ketone and 4,4'-DDE were each detected in one laboratory blank. 

Subsurface Soils Collected from Borings. Toluene was detected in the soil sample 
collected from KBA-ll-IOC. No other VOCs were identified, nor were SVOCs, 
pesticides, or PCBs detected in either sample (Appendix B). 

Summary. 2-Butanone and PAH compounds were detected at low concentrations in 
soil samples collected from two disposal cells. Sources for these constituents 
were not identified during trenching. Because 2-butanone and PAHs were not 
detected in samples obtained from the disposal cells at Trenches 2, 4, and 7, or 
in undisturbed soils collected from locations adjacent to some cells, the overall 
extent of contaminated subsurface soils may be limited. 

Neither contaminant type appears to have had a widespread impact on groundwater 
at either location. Although 2-butanone was detected in Trench-8 liquid, it has 
not been detected in groundwater immediately downgradient of Trench-8 at JKBA-ll- 
10 (A, B, or C). The PA.&, with the exception of naphthalene (see Subsection 
3.1.1), have not been detected in Site 11 groundwater to date. 

Toluene was detected in one subsurface soil sample collected below the refuse 
layer and adjacent to the disposal cell at Trench-12. Toluene was not detected 
in trench soils or waste materials but has been identified in upgradient trench 
(Trench-8) liquid. Therefore, it appears that the presence of this compound in 
near-surface soils is probably limited and can be attributed to contact with 
contaminated groundwater rather than a product release at this location. 

3.1.3 Characterization of Trench Liquid and Groundwater in the Source Area The 
disposal cells in the landfill contain groundwater because the water table is 
shallow. The disposal cells may also be expected to contain leachate. The 
liquid samples collected from the trenches are referred to as trench liquid 
samples because they are possibly a mixture of groundwater and leachate. 
Groundwater samples refer to samples of groundwater collected from monitoring 
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wells, none of which are screened in the disposal cells. Liquid and groundwater 
samples were collected from trench excavations and monitoring wells at the 
landfill to characterize groundwater contamination at the source. The samples 
were analyzed for TCL/TAL or Appendix IX constituents and sulfide (refer to Table 
A-3, Appendix A, for analytical fractions). Selected samples collected in 
January 1994 were also tested for engineering and treatability parameters for use 
in development of the corrective action plan (CAP) (ABB-ES, 1996). Contaminant 
characteristics are described below according to sample type and chemical groups. 
Engineering andtreatability parameters are summarized in the July 1994 technical 
memorandum entitled 1993 Field Program and January 1994 Groundwater Sampling 
Event for Site 11, Old Camden County Landfill (ABB-ES, 1994d). 

Discussionby chemical group does not necessarily mean that all chemicals in that 
group were detected. Refer to Appendix B for specific analytes detected in each 
sample. 

Trench Lisuid. Five liquid samples and one duplicate were obtained from four 
disposal cells at five trenches between November 16 and 22, 1994. Sample 
locations are shown on Figure 3-3. Sampling information is summarized in Table 
3-5. 

Eleven VOCs, 10 SVOCs, and 9 pesticides were detected in trench liquids (Table 
3-6). PCBs or herbicides were not detected in any sample. Analytical results 
are summarized in Appendix B and provided in full in Appendix C. Ranges in 
concentrations and frequency of detected analytes are provided in Table 3-6. 

Ketones were detected at low concentrations (2 J to 7 J pg/R) in Trench-7 and 8 
liquids, and at higher concentrations (16 to 210 mg/l) in the sample obtained 
from Trench-2. Z-Butanone was also detected in laboratory blanks. 

Methylene chloride was reported in the samples collected from Trenches 7 and 8. 
No other chlorinated hydrocarbons were detected in any sample. Methylene 
chloride was also detected in 3 of 13 laboratory blanks. 

Aromatic hydrocarbons were detected in all samples. Concentrations of individual 
aromatic compounds ranged from 0.5 J to 73 pg/n at Trenches 4, 7, 8, and 11 to 
4,000 pg/1 at Trench-2. Chlorinated benzenes were detected in four samples, 
including the duplicate. 

Phenols were detected in all samples. Concentrations ranged from 0.8 J to 19 
pg/1 at Trenches 4, 7, 8, and 11 to 740 pg/1 at Trench-2. Naphthalene and 2- 
methylnaphthalene were identified in samples obtained from Trenches 7, 8, and 11 
at concentrations ranging from 2 J to 200 pg/R. The highest concentration was 
detected in the duplicate sample collected from Trench-7. 

Trichlorofluoromethane (Freon ll), dichlorodifluoromethane (Freon 12), and 
isophorone were detected at low concentrations (2 to 24 pg/1) in the sample 
collected from Trench-8. Trichlorofluoromethane and isophorone have not been 
previously detected in Site 11 groundwater while dichlorodifluoromethane was 
reported in one sample collected during the August 1992 Phase I offsite field 
screening event. None of these compounds were detected in the soils obtained 
from this trench. 
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Table 3-5 
Trench Liquid and Onsite Groundwater Sampling Program 

Location ID 

Trench Liquid 

Trench-2 

Trench4 

Trench-7 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Monitoring Zone’ Sample ID2 

- 1 lTL02 

- 11 TL04 

- 1 lTL07 
11 TL07D 

Sample Date 

1 l/16/94 

1 l/17/94 

11/18/94 

Trench-8 - 1 lTL08 11/19/94 
1 lTL08D 

Trench-l 1 

Groundwater 

- 1 lTLl1 1 l/22/94 

KBA-1 l-1OA Shallow lOAGWO1 01/07/94 
1 OAGWOZ Q4/07/94 
1 OAGWOPD @l/07/ 94 
1 OAGW03 09/15/94 

YBA-1 l-1OB Mid lOBGWO1 01/07/94 
01/08/94 

1 OBGW02 w/05/94 
1 OBGWO3 09/l 6194 

<BA-1 l-1OC Deep 10CGWOl 01/07/94 
01/08/94 

1 OCGWOP 04/07/94 
lOCGWO3 09116194 

CBA-1 l -22A Shallow 22AGWOl 01/07/94 
22AGWO2 04/05/94 
22AGW03 09/15/94 

CBA-1 l-22B Mid 22BGWOl 01/07/94 
Ol/Oa/94 

22BGWOl D 01/07/94 
01/08/94 

22BGW02 04/05/94 
22BGW02D 04/05/94 
22BGWO3 09/16/94 
22BGWO3D 09/16/94 

Monitoring zones are based on observed changes in contaminant behavior with 
depth, and the zone monitored by each well is based on the elevation and interval 
of the well screen. Elevation intervals of each zone are: shallow = 5 feet mean 
sea level (msl) and above; mid = 5 to -20 feet msl; deep = -20 feet msl and 
below. 
Quality assurance and quality control samples are not included in this table. 

lotes: RFI = Resource Conservation and Recovery Act (RCRA) facility 
investigation. 

ID = identification. 
D = duplicate sample. 
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Cor Istituent: (units in m/P) 

VOll - 

Chic 

1,4-l 

Dich 

Ethy 

~-HE 

Mett 

2-Bu 

4-MC 

Tolul 

Trick 

Xylem 

1,4-c 

I 

2 

1 

I: 

2 

2 

4 

b 

F 

li 

a 

9 

a 

9 

S 

atile Organic Compounds 

xobenzene 

Dichlorobenzene (VOA)’ 

llorodifluoromethane 

dbenzene 

!xanone 

iylene chloride 

ltanone 

:thyi-Bpentanone 

ene 

llorofluoromethane 

7es (total) 

ivolatile Oraanic Compounds 

Iichlorobenzene 

Iiethyl phthalate 

!,4-Dimethylphenol 

Ii-n-octyl phthalate 

sophorone 

LMethylnaphthalene 

!-Methylphenol 

CMethylphenol 

Japhthalene 

‘henol 

‘SStiCideS 

.Ipha-BHC 

lamma-BHC (Lindane) 

Ipha-Chlordane 

amma-Chlordane 

iee notes at end of table. 

Table 3-6 
Ranges of Concentrations and Frequency of Detected 

Analytes in Trench Liquid Samples 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Concentration 
Ranoe 

Frequency’ 

ND-14 215 

ND-6 314 

7 l/l 

ND-73 3/5 

ND-2J l/5 

ND-18 215 

ND - 16,000 J 215 

ND - 210,000 315 

ND-14 4/5 

2 l/l 

ND - 4,000 4/5 

ND-4J 

ND-5J 

ND- 16J 

ND - 0.6 J 

ND-24 

ND-6J 

ND-2J 

1 J-740 

ND-200 

0.8 J - 130 

215 

3/5 

l/5 

l/5 

l/5 

2/5 

l/5 

5/5 

315 

5/5 

ND - 0.032 J 

ND - 0.018 NJ 

ND-0.22J 

l/5 

l/5 

l/4 

l/4 ND-0.48J 

KB [WI-l 1 .RPTl 
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Table 3-6 (Continued) 
Ranges of Concentrations and Frequency of Detected 

Analytes in Trench Liquid Samples 

Supplemental RFI Report 
Site 11, Old Camden County landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Constituent: (units in @9/P) Concentration 
Range 

Frequency’ 

4,4’-DDD 

Endosulfan II 

Endrin ketone 

Methoxychlor 

Organophosphorus Pesticides 

ND - 0.13 J l/5 

ND - 0.012 J 115 

ND - 0.015 NJ l/4 

ND - 0.17 NJ l/5 

O,O,O-Triethylphosphorothioate 0.67 l/l 

’ The first number represents the number of detections and the second 
number represents the number of samples analyzed. Primary and 
associated duplicate sample detections were counted as one. 

’ Analysis by U.S. Environmental Protection Agency SW-846 8240 (1986). 

Notes: RFI = Resource Conservation and Recovery Act (RCRA) facility 
investigation. 

a/P = micrograms per liter. 
ND = not detected. 
VOA = volatile organic analyte. 
J = estimated concentration. 
BHC = benzene hexachloride. 
NJ = presumptively present at estimated concentration. 
4,4-DDD = 4,4’-dichlorodiphenyI dichloroethane. 

KB [RFI-11 APTI 
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Diethyl phthalate and di-n-octylphthalate were detected in samples obtained from 
Trenches 4, 7, and 11. Phthalates detected in Site 11 groundwater are considered 
sampling or laboratory artifacts (ABB-ES, 1995a), and their presence in trench 
samples is not considered representative of site conditions. 

One or more pesticides were detected in every sample except Trench-4 liquid. 
Onlyo,o,o-triethylphosphorothioatewas reportedabovethepracticalquantitation 
limit (PQL). Three compounds were qualified NJ because of significant quantita- 
tion differences in column confirmation. The pesticide detections could be 
laboratory artifacts because six pesticides were detected in one or more labora- 
tory blanks analyzed for the November 1994 field effort. These consisted of 
4,4'-DDE, 4,4'-DDT, aldrin, dieldrin, methoxychlor, and endrin ketone. 

Groundwater. Groundwater samples were obtained from five monitoring wells 
located inside the boundaries of the landfill, KBA-11-10 (A, B, and C) and 
KBA-11-22 (A and B), for chemical analysis during the January, April, and 
September 1994 field events. Well locations are shown on Figure 3-3. Sampling 
information and the zone (shallow, mid, or deep) monitored by each well are 
provided in Table 3-5. Wells KBA-ll-22A and KBA-ll-1OA are screened near the 
base of the waste discarded at the site. These two wells are most likely to 
provide information about new or ongoing releases from the disposal cells. The 
deeper wells provide information related to downward migration of contaminants 
in groundwater. 

Ten VOCs, eight SVOCs, and five pesticides were detected in groundwater samples 
collected during one or more field events. PCBs were not detected in any sample. 
Analytical results are summarized in Appendix B and provided in full in Appendix 
C. Ranges in concentrations and frequency of detected analytes are provided in 
Table 3-7. 

Acetone was detected in one groundwater sample obtained from KBA-ll-22B in April 
1994. No other ketones were reported in any sample. 

Chlorinatedhydrocarbons were reported in groundwater samples collected only from 
the mid zone (wells KBA-ll-1OB and KBA-11,22B). l,l-Dichloroethane and cis-1,2- 
dichloroethene were detected in samples obtained from both mid-level wells while 
trichloroethene was detected only at KBA-ll-22B. Concentrations of l,l- 
dichloroethane and trichloroethene were below the contract required quantitation 
limit (CRQL) of 1 pg/R. Only cis-1,2-dichloroethene concentrations exceeded the 
1 pg/R reporting limit. Concentrations detected in groundwater samples from 
locations in the landfill and liquids in trenches are low compared to 
concentrations detected at downgradient locations. This indicates that the 
release of chlorinated solvents has most likely exhausted itself. 

Aromatic hydrocarbons were detected in groundwater samples collected from all 
wells except KBA-ll-1OC (the deepest well in the landfill). Concentrations 
ranged from 0.4 J to 65 pg/I and were highest in the mid zone. Chlorinated 
benzenes were also detected at all locations except KBA-ll-IOC, but were not 
consistently reported in every field event. Chlorinated benzene concentrations 
ranged from 1 to 5 pg/R and were highest in the shallow zone. 

Phenol was detected in groundwater samples collected from the mid and deep zones 
at KBA-11-10 in April 1994. 4-Methylphenol was identified in mid-level samples 
from KBA-II-22 during every field event. 

KB VW-1 1 .RFTl 
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Table 3-7 
Ranges of Concentrations and Frequency of Detected Organic Analytes in Onsite Groundwater Samples 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Constituent January 1994 April 1994 September 1994 

(units in pg/1) Concentration Range Frequency’ Concentration Range Frequency’ Concentration Range Frequency’ 

Volatile Orasnic Compounds 

Acetone ND Q/5 ND-82J l/5 ND 015 

Benzene ND-6 415 ND - 6 415 ND-5 415 

Carbon disulfide 0.5 J - 4 515 ND 015 2 31 - 515 

Chlorobenzene ND - 2 215 ND - 4 315 ND-4 415 

1,CDichlorobenzene (VOA)’ ND-2 115 ND-5 315 ND - 5 315 

l,l-Dichloroethane ND - 0.8 J 215 ND - 0.6 J 115 ND - 0.9 J 115 

cis-1,2-Dichloroethene ND-20 215 ND-18 215 ND-19 215 

Ethylbenzene ND-56 215 ND-45 215 ND-65 215 

Toluene ND-12 215 ND-5 215 ND-PJ 115 

Trichloroethene ND - 0.5 J 115 ND 015 ND Q/5 

Xylenes (total) ND- 15 215 ND-6 215 ND - 0.8 J 115 

Semivolatile Oraanic Compounds 

bis(2-Ethylhexyl)phthalate 0.9 J - 6 J 515 ND- 18 215 0.7 J - 100 515 

1,4-Dichlorobenzene ND-4J 315 ND-4J 315 ND-5J 315 

Diethyl phthalate ND-11 315 ND-8J 415 ND-7J 215 

Dimethyl phthalate ND-4J 115 ND 015 ND 015 

P-Methylnaphthalene ND - 0.6 J 115 ND - 0.5 J 115 ND - 0.7 J 115 

4-Methylphenol ND- 16 115 ND-6J 115 ND-2J 115 

Naphthalene ND-3J 315 ND-3J 315 ND-3J 315 

Phenol ND 015 ND - 0.9 J 215 ND 015 

See notes at end of table. 



Table 3-7 (Continued) 
Ranges of Concentrations and Frequency of Detected Organic Analytes in Onsite Groundwater Samples 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Constituent 
(units in pg/L) 

Pesticidee 

January 1994 April 1994 September 1994 

Concentration Range Frequency’ Concentration Range Frequency’ Concentration Range Frequency’ 

gamma-BHC (Lindane) ND 015 ND - 0.072 J 115 ND v 
alpha-Chlordane ND 015 ND - 0.027 J 215 ND 012 
gamma-Chlordane ND Of5 ND - 0.056 J l/5 ND Q/2 

Heptachlor ND 015 ND - 0.016 J 115 ND 012 
Heptachlor epoxide ND Q/5 ND 015 ND - 0.042 NJ 212 

’ The first number represents the number of detections and the second number represents the number of samples analyzed. Primary and 
associated duplicate sample detections were counted as one. 

* Analysis by U.S. Environmental Protection Agency SW-846 8240 (1986). 

Notes: RFI = Resource Conservation and Recovery Act (RCRA) facility investigation. 
pg/L = micrograms per liter. 
ND = not detected. 
J = estimated concentration. 
VOA = volatile organic analyie. 
BHC = benzene hexachloride. 
NJ = oresumptivelv present at estimated concentration. 
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Naphthalene was detected in the shallow and mid zones at KBA-11-10 and the 
shallow zone at KBA-11-22. 2-Methylnaphthalene was detected only at KBA-ll-IOA. 
Concentrations ranged from 0.55 to 35 pg/R and were highest at the KBA-11-10 well 
cluster. 

Carbon disulfide was reported in all samples analyzed in January and September 
1994. Carbon disulfide has been detected previously in environmental media at 
Site 11 and its presence is attributed to metabolism of sulfur compounds by 
indigenous bacteria rather than a release at the landfill (Appendix D). 

-Phthalates were detected in every sample except the sample from well KBA-ll-1OC 
collected April 1994. Most concentrations were reported below the PQL. 
Phthalates in groundwater are considered sampling or laboratory artifacts. This 
is based on the physical properties of phthalates, which is discussed in detail 
in Appendix D. 

Pesticides were detected in groundwater samples collected from KBA-ll-1OB and 
KBA-ll-22B in April and September 1994. These pesticides are considered 
laboratory artifacts for the following reasons: 

. Chlordanes, gamma-benzene hexachloride, and heptachlor were detected 
only in groundwater samples collected during the April 1994 field 
event. None of these compounds were identified in confirmatory 
samples collected from the same wells during subsequent sampling 
efforts, nor were they reported in any environmental media from 
preceding field events. 

. Heptachlor epoxide was detected only in groundwater samples 
collected in September 1994. This compound was not detected in 
confirmatory samples collected from the same wells in April 1995, 
nor was it detected previously in any Site 11 media. Heptachlor 
epoxide concentrations were qualified NJ because of significant 
quantitation differences in column confirmation. 

. Pesticides were not detected in any groundwater samples collected 
during the six bimonthly sampling events conducted between 1991 and 
1993. 

. Of three contract laboratories which have provided analytical 
services on this project between January 1994 and April 1995, only 
one has reported pesticides in any sample. 

Summary. The following constituents have been identified as source contaminants: 
ketones, chlorinated and aromatic hydrocarbons, chlorinated benzenes, phenols, 
and naphthalene. Phthalates, pesticides, carbon disulfide, isophorone, and Freon 
are attributed to natural biological processes, laboratory contamination, or 
sampling practices. Sources for the source contaminants, with the exception of 
naphthalene, were not identified in landfill wastes despite the presence of 
leaking containers and discolored soils in some trenches. 

The presence of naphthalene may be associated with the material in the containers 
observed in the trenches. Leaking containers were encountered in two disposal 
cells and naphthalene has been identified in soil, water, and fluid samples 
obtained during trenching. Because naphthalene. is relatively immobile in 

KB [RFI-1 1 .RPTI 
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groundwater, however, its extent beyond the landfill is expected to be fairly 
limited. Naphthalene has not been detected in subdivision wells or wells 
installed in the deep zone. 

Ketones, chlorinated and aromatic hydrocarbons, chlorinatedbenzenes, and phenols 
have been detected in groundwater downgradient of the landfill (see Subsection 
3.2.1). However, some of these contaminants, such as tetrachloroethene and vinyl 
chloride, were not detected in source area groundwater or soil samples. Con- 
versely, 2-methylnaphthalene, naphthalene, and PAHs have been detected in soil, 
trench liquid, or groundwater at the source but, except for naphthalene, have not 
been reported in offsite groundwater. Naphthalene has been detected in ground- 
water samples from well KBA-ll-13A located on the western edge of the landfill. 

3.1.4 Potential for Contaminant Emission to Air Baseline air quality monitoring 
was conducted at Site 11 from November 8 through 10, 1994, to evaluate the 
potential for VOC emissions from the landfill. Nine samples and three duplicates 
were collected for laboratory analysis of TCLVOCs. Sample designation, location 
(upwind or downwind), collection date, and testing duration are summarized in 
Table 3-8. Air sample locations are shown on Figure 3-4. 

Analytical data from samples collected upwind of Site 11 were used to establish 
background concentrations against which analytical data from downwind locations 
could be compared for characterization of air quality at the landfill. Tables 3-9 
and 3-10 summarize chemical data for air samples collected during baseline 
monitoring. A complete list of analytical data is included in Appendix C. 

Thirteen VOCs were detected in one or more downwind samples at concentrations 
ranging from 0.01 to 1.26 J parts per billion volume (ppbv). Ten of these 
analytes were also identified in upwind samples, eight of which were detected at 
concentrations greater than in downwind samples. Concentrations between sample 
locations are similar (none of the analytes detected in downwind samples exceeds 
two times the mean of upwind sample concentrations) indicating VOC contamination 
at the landfill is not affecting downwind air quality with respect to these 
constituents. 

Three VOCs were identified in downwind samples only: vinyl chloride, chloroform, 
and methylene chloride. Vinyl chloride was detected at a concentration equal to 
the reporting limit in two samples collected from the perimeter of the landfill. 
Chloroform was detected at llAIR109. Chloroform has not been detected in soils 
at Site 11, nor any groundwater samples collected during the last four monitoring 
events. The presence of vinyl chloride in air could be associated with releases 
from the landfill or emissions from the treatment unit at the site. However, one 
of the samples it was detected in, llAIR108D, was a triplicate sample and neither 
of the associated replicate samples containedvinyl chloride. The low concentra- 
tions that were detected, 0.01 ppbv, and sporadic occurrence are not of concern. 

Methylene chloride was detected in two primary samples and three duplicates, but 
the presence of this compound is attributed to laboratory practices rather than 
a release at the landfill. Methylene chloride was identified in three laboratory 
blanks and none of the primary samples associated with the duplicates contained 
methylene chloride. 

K9 [RF&l 1 .RPTl 
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Table 3-8 
Baseline Air Sampling Program 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Sample Date 

11 /a/94 

Sample ID’ 

1 lAIRlO 

1 lAlR102 
1 lAlRlO2D 

Sample Location 

Downwind 

Downwind 

Test Time 

0815 to 1240 

0822 to 1557 

Duration 

4 hr., 25 min. 

7 hr., 35 min. 

1 lAIR103 0828 to 1603 7 hr., 35 min. 

11 /g/94 1 lAIR104 Downwind 

1 lAIR104D Downwind 

1 lAIR105 Downwind 

1 lAIR106 Upwind 

0811 to 1120 3 hr., 9 min. 

0811 to 1702 8 hr., 15 min. 

0805 to 1513 7 hr., 8 min. 

0815 to 1232 4 hr., 17 min. 

1 l/10/94 1 lAIR107 

1 lAIRlO 
1 lAIR108D 
1 lAIR108DD 

Upwind 

Downwind 

0855 to 1614 7 hr., 19 min. 

0850 to 1726 8 hr., 36 min. 

1 lAlR109 Downwind 0845 to 1729 8 hr., 44 min. 

’ Quality assurance and quality control samples other than duplicates are not included in this table. 

Notes: RFI = Resource Conservation and Recovery Act (RCRA) facility investigation. 
ID = identification. 
hr. = hours. 
min. = minutes. 
D = duolicate samole. 

KB WI-1 1 .RPTl 
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Table 3-9 
Summary of Baseline Air Sample Analytical Data, Upwind Samples 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

llAIR103 1 lAIR106 1 lAIR107 
Frequency of 

Detection’ 
Mean of Detected 

Concentration 

Volatiles Organic Compounds hbvl 

Benzene 0.19 0.15 2.02 313 0.79 

Carbon tetrachloride 0.14 0.13 0.14 313 0.14 

Dichlorodifluoromethane 0.58 U 0.54 0.53 213 0.54 

Ethylbenzene 0.05 u 0.05 u 0.18 l/3 0.18 

Freon 113 0.16 0.18 U 0.18 U l/3 0.16 

Toluene 0.20 u 0.23 1.82 2/3 1.03 

1 ,l ,l-Trichloroethane 0.13 0.13 0.13 313 0.13 

Trichlorofluoromethane 0.38 0.34 0.34 313 0.35 

1 ,P,CTrimethylbenzene 0.05 u 0.05 lJ 0.15 f/3 0.15 

1,3,5Trimethylbenzene 0.05 u 0.05 u 0.10 l/3 0.10 

m,p-Xylene 0.05 u 0.09 0.79 213 0.44 

o-Xylene 0.05 u 0.05 u 0.42 113 0.42 

’ The first number represents the number of detections and the second number represents the number of samples 
analyzed. 

Notes: RFI = Resource Conservation and Recovery Act (RCRA) facility investigation. 
ppbv = parts per billion volume. 
U = not detected. samole auantitation limit reoorted. 
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Table 3-10 
Comparison of Background Concentrations and Downwind Air Sample Analytical Data 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Background Air 
Detected Compounds Quality 1 lAIRlO llAIR102 llAIR102D 1 lAIR104 1lAlRlWD 

Concentration’ 

Volatile Organic Compounds (ppbv) 

Benzene 1.58 0.13 0.18 0.12 0.21 0.13 

Carbon tetrachloride 0.28 0.12 0.14 0.13 0.12 0.12 

Chloroform ND 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 

Dichlorodifluoromethane 1.08 0.55 0.55 0.51 0.56 0.51 

Ethylbenzene 0.36 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 

Freon 113 0.32 0.16 0.26 U 0.35 u 0.29 u 0.20 

Methylene chloride ND 1.26 J 0.44 u 0.82 U 0.48 u 0.60 J 

Toluene 2.06 0.14 0.14 0.23 0.28 0.24 

l,l, 1-Trichloroethane 0.26 0.13 0.13 0.13 0.13 0.13 

Trichlorofluoromethane 0.70 0.32 0.35 0.34 0.34 0.30 

1,2+Trimethylbenzene 0.30 0.05 u 0.05 u 0.05 u 0.10 0.06 

1,3,5-Trimethylbenzene 0.20 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 

tiny1 chloride ND 0.01 u 0.01 u 0.01 u 0.01 u 0.01 u 

m,p-Xylene 0.88 0.05 u 0.05 u 0.05 u 0.17 0.05 u 

o-Xylene 0.84 0.05 u 0.05 u 0.05 u 0.06 0.05 u 

Detected Compounds 1 lAIR105 1 lAIR108 1 lAIR108D 1 lAIR108DD 1 lAIRlO Frequency of 
Detection’ 

Volatile Organic Compounds (ppbvl 

Benzene 0.16 0.12 0.11 0.12 0.15 w 
Carbon tetrachloride 0.13 0.12 0.12 0.13 0.13 6/6 
Chloroform 0.05 u 0.05 u 0.05 u 0.05 u 0.30 l/6 
Dichlorodifluoromethane 0.57 0.56 .0.53 0.54 0.52 v 
Ethylbenzene 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u O/6 
Freon 113 0.21 u 0.18 U 0.31 0.15 0.13 4/6 

Methylene chloride 0.59 u 0.35 u 0.94 J 0.60 J 0.49 J 416 

Toluene 0.24 0.18 0.25 0.29 0.35 616 
1.1 ,l -Trichloroethane 0.13 0.12 0.13 0.14 0.13 6/6 
Trichlorofluoromethane 0.34 0.34 0.43 0.32 0.32 6/6 
1,2+Trimethylbenzene 0.06 0.05 0.06 0.07 0.07 4/6 

1,3,5Trimethylbenzene 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 016 
Vinyl chloride 0.01 u 0.01 u 0.01 0.01 u 0.01 2/6 
n,p-Xylene 0.10 0.09 0.05 u 0.05 u 0.05 u 3/6 

o-Xytene 0.05 u 0.05 u 0.05 0.06 0.05 u 216 
’ Background air quality concentration calculated from two times the mean concentration of upwind samples (detected 

values only). 
r The first number represents the number of detections and the second number represents the number of samples 

analyzed. Primary and associated duplicate sample detections were counted as one. 

Votes: RFI = Resource Conservation and Recovery Act (RCRA) facility investigation. ppbv = parts per billion volume. 
U = not detected, sample quantitation limit reported. J = estimated concentration. 
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Overall, the frequency of detection of individual analytes was generally 
consistent between upwind and downwind samples. Detection frequencies are 
provided in Tables 3-9 and 3-10. 

3.2 OFFSITE CONTAMINATION OF ENVIRONMENTAL MEDIA. This section characterizes 
contamination of environmental media outside the landfill. The section is 
divided into four subsections which address (1) offsite groundwater contamination 
at upgradient, cross gradient, and downgradient well locations, (2) subsurface 
soil data from borings drilled east and west of the landfill, (3) the surface 
water and sediment data for Porcupine Lake, and (4) the results of air quality 
monitoring at residential and perimeter locations during trenching. 

3.2.1 Offsite Groundwater Contamination Groundwater samples were collected from 
13 upgradient and cross gradient wells in January, April, and September 1994 to 
evaluate groundwater quality and define the extent of contamination in the 
upgradient direction. Samples were also collected from 17 wells located in the 
Crooked River Plantation Subdivision or along the western perimeter of the 
landfill to characterize downgradient groundwater quality and evaluate contamin- 
ant extent. Sampling information and the zone (shallow, mid, or deep) monitored 
by each well are provided in Table 3-11. Offsite groundwater sample locations 
are shown on Figure 3-5. 

The samples were analyzed for TCL and TAL or Appendix IX constituents and 
sulfide. Selected samples collected in January 1994 were also analyzed for 
engineering and treatability parameters. Contaminant characteristics are 
described below. Engineering and treatability parameters are summarized in the 
July 1994 technical memorandum entitled 1993 Field Program and January 1994 
Groundwater Sampling Event for Site 11, Old Camden County Landfill (ABB-ES, 
1994d). 

Analytical results are discussed in this section according to sample location 
(upgradient and cross gradient wells; wells located along the western perimeter 
of the landfill; and wells located in the Crooked River Plantation Subdivision). 
Analytical results are summarized in Appendix B and provided in full in Appendix 
C. 

Upgradient and Cross Gradient. Upgradient and crossgradientwells are identified 
in Table 3-11. Ten VOCs, nine SVOCs, and six pesticides were detected in ground- 
water samples collected from wells located upgradient of or cross gradient to the 
landfill. PCBs, dibenzofurans, dioxins, and herbicides were not reported in any 
sample. Organic compounds, excluding phthalates, pesticides, and carbon disul- 
fide which are considered sampling or laboratory artifacts or naturally-occurring 
materials, were detected only at 5 of the 13 wells. 

Much of the contamination was detected in samples from a single well, in the mid 
zone of the aquifer and at the southern perimeter of the landfill. Aromatic and 
chlorinated hydrocarbons, phenols, and ketones were detected at low concentra- 
tions (0.4 J to 3 pg/R) in all samples obtained from KBA-ll-8B. In contrast, 
most of the contaminants detected at the remaining wells consisted of isolated 
occurrences reported during only one field event. 

Western Perimeter (Downgradient Edge) of the Landfill. Refer to Table 3-11 for 
a list of wells located in the western perimeter of the landfill. Fourteen VOCs 
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Well ID 

Upgradient and Crossgradient 

KBA-1 l-1 

KBA-114 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Monitoring Zone’ Sample ID* 

Shallow OlGWOl 

01 GW02 
01GW03 

Shallow 04GWOl 
04GW02 
04GW03 

KBA-11-5 Shallow 05GWOl 01/07/94 
05GW02 04/07/94 
05G W03 09/15/94 

KBA-1 l-6 Shallow 06GWOl 01/04/94 
01/05/94 

06GW02 04/07/94 
06GW03 09/l 3/94 

KBA-1 l-7 Shallow 

KBA-11-8A Shallow 

(BA-11-8B Mid 

FINAL DRAFT 

Table 3-11 
Offsite Groundwater Sampling Program 

Sample Date 

01/05/94 
01/06/94 
04/05 j94 
09/13/94 

01/07/94 
04/07/94 

09/l 5194 

07GWOl 01/04/94 
07GW02 01/05/94 
07GW03 04/06/94 

09f 13/94 

08AGWOl 01/05/94 
01/06/94 

08AG W02 04/06/94 
08AGW03 09/13/94 

08BGWOl 01/05/94 
08BGW02 04/06/94 
08BGWO3 09/13/94 

CBA- 11X Deep 08CGWOl 01/04/94 
08CGW02 WW~ 
08CGWO3 09/13/94 

CBA-1 l-9 Shallow 09GWOl 01/05/94 
01/06f94 

09GW02 Q4/05/94 
09GWO3 09/l 3194 

jee notes at end of table. 

KB WI-1 1 RF’TI 
mlv.01.96 3-24 



FINAL DRAFT 

a 

Table 3-11 (Continued) 
Offsite Groundwater Sampling Program 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Well ID Monitoring Zone’ 

KBA-1 l-l 1A Mid 

Sample ID2 

11AGWOl 
1lAGWOlD 
11 AGW02 
11 AGWOB 
11 AGW03D 

Sample Date 

OlJo4J94 
01/04/94 
&I/05/94 
09/l 3/94 
09/l 3J94 

KBA-ll-11B Mid 11 BGWOl 01 JO4J94 
02/22/94 

11 BGWOl D 01/04/94 
02/22/94 

11 BGWOP @I/05/94 
11 BGWO2D 04/05/94 
11 BGW03 09/13/94 

KBA-ll-11C Dee0 11 CGWOl 01 JQ4J94 
11 CGW02 @l/05/94 
11 CGW03 09/13/94 

KBA-1 l-14 Mid 14GWOl 01 JO5J94 
14GW02 04/06/94 
14GWO3 09/13/94 

Western Perimeter of the Landfill 

KBA-1 l-2 Shallow 02GW01 01/07/94 
02GW02 04/05/94 

04/09/94 
02GW03 09/15/94 

KBA-l l -3A Shallow 03AGWOl 01 JO7194 
03AGW02 04/05/94 

04/09/94 
03AGW03 09/15/94 

KBA-1 l-38 Mid 03BGWOl 01 JO7194 
01/03/94 

03BGW02 @I/05/94 
03BGW03 09/15/94 

KBA-l l -3C Deep 03CGW01 01 /m/94 
03CGWO2 Q4/05/94 
03CGW03 09/l 4194 

See notes at end of table. 
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KBA-1 l-13A Mid 

KBA-1 l-138 Deep 

(BA-11-16 Mid 

CBA-1 l-17A Shallow 

CBA-1 l-178 Mid 

Table 3-l 1 (Continued) 
Offsite Groundwater Sampling Program 

Well ID 

KBA-1 l-12 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Monitoring Zone’ Sample ID* 

Mid 12GW01 
12GWOlD 
12GW02 
12GW02D 
12GW03 
12GW03D 

Sample Date 

01/05/94 
01/05/94 
04/06/94 
04/06/94 
09/14/94 
09/l 4/94 

13AGWOl 01/07/94 
02/23/94 

13AGW02 04/09/94 
13AGW03 09/15/94 

13BGWOl 01/07/94 
13BGW02 04/09 194 
13BGW03 09/15/94 

Crooked River Plantation Subdivision 

KBA-1 l-15 Mid 15GWO1 01 JO5J94 
15GW02 WW~ 
15GWO3 09/l 4/94 

16GWOl 01/07/94 
16GW02 04/07/94 
16GW03 09/l 5/94 
16GW03D Q9/15/94 

17AGWOl Ol/Q6/94 
17AGW02 04/06/94 
17AGW02D 04/06/94 
17AGWO3 09/l 4/94 

17BGWOl 01/07/94 

17BGWOlD 01/07/94 
17BGW02 04/07/94 
17BGWO3 O9/15/94 

CBA-1 l-17C D-9 17CGWOl 01/06/94 
17CGWO2 ~JW~ 
17CGWO3 09/14/94 

:BA-1 l-18 

iee notes at end of table. 

Mid 18GWOl 01 JO5J94 
18GWO2 WW~ 
18GWO3 09/14/94 
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Table 3-11 (Continued) 
Offsite Groundwater Sampling Program 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Well ID Monitoring Zone’ 

KBA-1 l-19A Shallow 

Sample ID’ 

19AGWOl 

19AGW02 
19AGW03 

Sample Date 

01/06/94 
02/23/94 
04107 194 
09/14/94 

KBA-1 l-198 Deep 19BGWOl 01/06/94 
19BGW02 04/06 194 
19BGW03 09/14/94 

KBA-1 l-20 Mid 20GWOl 01 JO6J94 
20GW02 04/06/94 
20GW03 09/14/94 

KBA-1 l-21 

’ 

Mid 21GWOl 01 JO6194 
21 GW02 04/06/94 
21 GW03 09/14/94 

Monitoring zones are based on observed changes in contaminant behavior with depth, and the zone monitored by each 
well is based on the elevation and interval of the well screen. Elevation intervals of each zone are: shallow = 5 feet 
mean sea level (msl) and above; mid = 5 to -20 feet msl; deep = -20 feet msl and below. 

’ Quality assurance and quality control samples are not included in this table, 

Notes: RFI = Resource Conservation and Recovery Act (RCRA) facility investigation. 
ID = identification. 
D = duplicate sample. 
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and 10 SV0C.s were detected in groundwater samples collected from five wells. 
Pesticides, PCBs, dibenzofurans, dioxins, andherbicides were not detected in any 
sample. Excluding phthalates, two wells (KBA-11-12 and KBA-ll-13B) did not 
contain reportable concentrations of organic compounds. 

2-Butanone and 4-methyl-2-pentanone were found at KBA-11-3A and KBA-ll-3B, 
respectively. Each compound was only detected one time. The concentration of 
2-butanone was estimated to be 38 J pg/l and 4-methyl-2-pentanone was estimated 
to be 0.9 J pg/R. No other ketones were detected in any sample. Neither 
constituent was detected in more than one field event. 

Chlorinated hydrocarbons were detected in the shallow zone at KBA-11-2, the mid 
zone at KBA-ll-13A, and, farther north, the mid and deep zones at the KBA-11-3 
well cluster. Fuel-related compounds show a similar distribution with the added 
detection of benzene, toluene, and 1,4-dichlorobenzene in the shallow zone at 
KBA-ll-3A. Samples from well KBA-11-13A contain the highest concentrations of 
chlorinated hydrocarbons relative to all other monitoring wells. The highest 
concentrations were detected at KBA-ll-13A where concentrations of tetrachloro- 
ethene and trichloroethene have been as high as 580 and 2,400 pg/R, respectively. 
Three compounds (chloroethane, tetrachloroethene, and vinyl chloride) were not 
detected in groundwater or liquid samples collected from within the landfill 
indicating no ongoing releases. 

Phenols, naphthalene, and 3-nitroaniline were detected only in samples collected 
from KBA-11-13A. 3-Nitroaniline was only detected once and the concentration was 
only estimated to be 1 J pg/R. Naphthalene has been detected at KBA-ll-13A 
consistently, with the maximum concentration being 47 pg/R. Phenols are common 
in other parts of the plume because they are fairly mobile in the environment. 
Unlike the chlorinated hydrocarbons discussed in the preceding paragraph, 
concentrations of phenols at KBA-ll-13A are less than those detected in some of 
the subdivision wells farther downgradient. At KBA-ll-13A the maximum 
concentration for a phenolic compound is 81 pg/R (Table 3-12), whereas 4- 
methylphenol has been detected in the subdivision at concentrations as high as 
670 J pg/R. Two of the compounds detected at KBA-11-13A (3-nitroaniline and 2,4- 
dimethylphenol) were not detected in groundwater samples collected from the 
landfill indicating the release is not ongoing. 

Crooked River Plantation Subdivision. Refer to Table 3-11 for a list of wells 
located in the subdivision. Seventeen VOCs and seven SVOCs were detected in 
groundwater samples collected from 10 wells in the subdivision. Pesticides, 
PCBs, dibenzofurans, dioxins, and herbicides were not detected in any sample. 
Excluding phthalates and carbon disulfide, three wells (KBA-11-15, KBA-11-17A, 
and KBA-11-20) did not contain reportable concentrations of organic compounds. 

Ketones were detected in samples obtained from five wells. In the mid zone, the 
number of detected compounds decreases with increasing distance from the land- 
fill; only acetone and 4-methyl-2-pentanone have migrated as far west as KBA-ll- 
18. These compounds are very soluble and do not tend to sorb to soil strongly, 
so transport in groundwater is not retarded to any significant degree. They are 
representative of the leading edge of the plume. Acetone was the only ketone 
detected in the deep zone. 
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Table 3-12 
Ranges of Concentrations and Frequency of Detected Organic Analytes in 

Offsite Groundwater Samples 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Upgradiint and Crossgradient 

Constituent January 1994 April 1994 September 1994 
(units in m/P) 

Concentration 
Range 

Frequency’ 
Concentration 

Range 
Frequency’ 

Concentration 
Range 

Frequency 

Volatile Organic Compounds 

Benzene ND - 0.4 J l/13 ND - 0.5 J l/13 ND - 0.6 J l/13 

Carbon disulfide ND o/13 ND o/13 ND-19 7/13 

1 ,CDichlorobenzene (VOA)’ ND o/13 ND - 0.5 J l/12 ND-2 l/13 

1,l -Dichloroethane ND-3 l/13 ND-3 l/13 ND-3 l/13 

cis-1 ,P-Dichloroethene ND-2 l/12 ND-2 l/12 ND-2 l/13 

Ethylbenzene ND - 0.9 J l/13 ND-2 l/13 ND-2 l/13 

Methylene chloride ND-2 l/13 ND O/l3 ND-2 l/l3 

2-Butanone ND-57J l/l3 ND o/13 ND o/13 

4-Methyl-2-pentanone ND-3J l/13 ND-1J l/13 ND o/13 

roluene ND o/13 ND o/13 ND - 0.8 J l/13 

rrichloroethene ND - 0.9 J l/13 ND - 1 l/13 ND-1 l/13 

Semivolatile Organic Compounds 

)is(2-Ethylhexyl)phthalate ND-5J 3113 ND-12 l/13 ND-14 7/13 

3utyl benzyl phthalate ND-2J l/13 ND o/13 ND - 0.7 J l/13 

Ii-n-butyl phthalate ND o/13 ND o/13 ND - 0.7 J l/13 

.CDichlorobenzene ND O/13 ND o/13 ND - 0.9 J l/13 

Irethy phthalate ND-1 J l/13 ND-l J 4113 ND-l J l/13 

)Imethyl phthalate ND-2J l/13 ND o/13 ND o/13 

‘Methylphenol ND o/13 ND o/13 ND - 1 J l/13 

Methylphenol ND-1J l/12 ND o/13 ND-PJ l/13 

‘henol ND o/13 ND o/13 ND-3J l/13 

‘esticides 

Jdrin ND o/13 ND -0.006 NJ l/13 ND O/3 

eta-BHC ND o/13 ND - 0.084 J l/13 ND O/3 

gamma-BHC (Lindane) ND o/13 ND - 0.008 NJ l/13 ND O/3 

I,CDDD ND o/13 ND o/13 ND - 0.02 NJ l/3 

Iieldrin ND o/13 ND o/13 ND - 0.012 J l/3 

ieptachlor epoxide ND o/13 ND o/13 ND - 0.01 NJ l/3 

gee notes at end of table. 
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Table 3-12 (Continued) 
Ranges of Concentrations and Frequency of Detected Organic Analytes in 

Offsite Groundwater Samples 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Western Perimeter of the Landfill 

Constituent January 1994 April 1994 September 1994 
(units in m/L) 

Concentration 
Range 

Frequency’ 
Concentration 

Range 
Frequency’ 

Concentration 
Range 

Frequency’ 

Volatile Organic Compounds 

Benzene ND-4 l/7 ND-6 l/7 ND-6 3/7 

Carbon disulfide ND-10 l/7 ND O/7 ND-25 3/7 

Chlorobenzene ND - 0.8 J l/7 ND-3 l/7 ND-3 l/7 

Chloroethane ND-3 l/7 ND O/7 ND O/7 

1,4-Dichlorobenzene (VOA)’ ND-6 l/7 ND-7 216 ND-8 117 

1 ,BDichloroethene (total) 2,900 l/l 1,800 l/l NA o/o 

cis-1,2-Dichloroethene ND-12 2/6 ND-18 W ND-700 3/7 

Ethylbenzene ND - 130 217 ND - 120 2/7 ND - 110 3/7 

2-Butanone ND-38J t/7 ND O/7 ND O/7 

CMethyl-2-pentanone ND O/7 ND - 0.9 J l/7 ND O/7 

Tetrachloroethene ND o/7 ND - 580 117 ND-460 l/7 

Toluene ND - 170 317 ND-89 3/7 ND- 120 2/7 

Trichloroethene ND-360 l/7 ND - 2,400 217 ND-770 2/7 

vinyl chloride ND - 170 3/7 ND - 110 J 217 ND O/7 

Kylenes (total) ND - 240 217 ND - 200 2/7 ND - 310 2/7 

Semivolatile Organic Compounds 

sis(2-Ethylhexyl)phthalate ND-4J 4/7 ND-80 2/7 ND-32 5/7 

3utyl benzyl phthalate ND o/7 ND o/7 ND-l J l/7 

)i-n-butyl phthalate ND-4J l/7 ND- 1.1 J l/7 ND - 0.6 J l/7 

I ,CDichlorobenzene ND-8J l/7 ND-8J 117 ND-8J l/7 

Iiethyl phthalate ND-13 2/7 ND-8J 3/7 ND-25 417 

!+Dimethylphenol ND-54 l/7 ND-19 l/7 ND-81 117 

!-Methylphenol ND-5J 117 ND-1.5J l/7 ND-3J l/7 

WWMethylphenol 54 111 NA o/o NA o/o 

I-Methylphenol ND O/6 ND-12 l/7 ND-13 l/7 

Japhthalene ND-34 l/7 ND-47 117 ND- 16 117 

&Nitroaniline ND 017 ND o/7 ND-1 J l/7 

See notes at end of table. 
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Table 3-12 (Continued) 
Ranges of Concentrations and Frequency of Detected Organic Analytes in 

Offsite Groundwater Samples 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Crooked River Plantation Subdivision 

Constituent January 1994 April 1994 September 1994 
(units in Irg/l) 

Concentration Concentration Concentration 
Range 

Frequency’ 
Range 

Frequency’ 
Range 

Frequency’ 

Volatile Organic Compounds 

Acetone ND - 320 J 2110 ND - 120 J 2110 ND - 660 J 3110 

Benzene ND-2 2110 ND Of10 ND - 0.9 J l/10 

Carbon disulfide ND-2 3110 ND o/10 ND-30 5110 

Chloromethane ND - 0.6 J l/10 ND o/10 ND o/10 

1,1-Dichloroethane ND - 13 3/10 ND-11 l/10 ND-3 l/10 

1 ,l-Dichloroethene ND - 0.7 J l/10 ND o/10 ND Of10 

1 ,P-Dichloroethene (total) ND 011 4.0 J l/l NA o/o 

cis-1 ,P-Dichloroethene ND-7 219 ND - 0.8 J 119 ND-1 2110 

1,ZDichloropropane ND - 0.8 J l/10 ND Of10 ND o/10 

Ethylbenzene ND-5 l/10 ND o/10 ND o/10 

Z-Hexanone ND-6J l/10 ND o/10 ND o/10 

Methylene chloride ND-7 l/10 ND- 11 2110 ND o/10 

2-Butanone ND-380J 2110 ND - 200 l/10 ND o/10 

I-Methyl-2-pentanone ND - 270 3110 ND-290 3110 ND-4J 2110 

‘oluene ND-23 l/10 ND-24 l/10 ND-3 l/10 

‘richloroethene ND - 0.6 J l/10 ND o/10 ND o/10 

(yienes (total) ND-12 l/10 ND - 5.4 J l/10 ND-2 l/l0 

iemivolatiie Organic Comoounds 

ris(2-Ethylhexyl)phthalate ND-29 6110 ND-15 3110 2 J - 570 lo/lo 

Myl benzyl phthalate ND o/10 ND - 0.6 J l/10 ND o/10 

Ii-n-butyl phthalate ND-4J 2110 ND o/10 ND Of10 

Iiethyl phthalate ND-8J l/10 ND - 0.5 J l/10 ND Of10 

!-Methylphenol ND-8J l/10 ND Of10 ND Of10 

+Methylphenol ND-670 219 ND - 270 2110 ND-2J 2110 

‘henol ND-100 l/10 ND-40 3110 ND o/10 

gee notes at end of table. 
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Table 3-12 (Continued) 
Ranges of Concentrations and Frequency of Detected Organic Analytes in 

Offsite Groundwater Samples 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

’ The first number represents the number of detections and the second number represents the number of samples analyzed. r Primary and associated duplicate sample detections were counted as one. 
2 Analysis by U.S. Environmental Protection Agency SW-846 8240 (1986). 

Notes: RFI = Resource Conservation and Recovery Act (RCRA) facility investigation. 
m/m = micrograms per liter. 
ND = not detected. 
VOA = volatile organic analyte. 
J = estimated concentration. 
NA = not analyzed. 
BHC = benzene hexachloride. 
NJ = presumptively present at estimated concentration. 
4.4DDD = 4,4’dichlorodiphenyl dichloroethane. 
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Chlorinated hydrocarbons were detected in samples collected from five wells. The 
highest concentration detected was 13 pg/R of l,l-dichloroethane at KBA-11-16. 
Three of these compounds (chloromethane, l,l-dichloroethene, and 1,2- 
dichloropropane) were not detected in groundwater or liquid samples collected 
from the landfill. l,l-Dichloroethane and cis-1,2-dichloroethene were detected 
in the landfill, downgradient of the landfill, and in the subdivision. As with 
the ketones, the number of detected compounds in the mid zone decreases in the 
direction of groundwater flow; only one chlorinated hydrocarbon, l,l- 
dichloroethane, was reported at KBA-11-18. 

Aromatic hydrocarbons and phenols were detected only in the mid zone. Benzene, 
toluene, ethylbenzene, xylenes, and three phenols were reported at KBA-11-16 in 
January and April 1994. Fewer compounds were detected downgradient of the 
aromatic hydrocarbons, only benzene has migrated as farwestas KBA-ll-17B, while 
4-methylphenol was the only phenolic compound detected at KBA-11-18. 

Benzene, toluene, xylenes (BTX), and phenol were also detected north of Porcupine 
Lake at KBA-11-21 during September 1994. BTX and phenol have not been reported 
previously at KBA-11-21. The potentiometric map developed from water level data 
collected during the September 1994 sampling event (Figure 2-6) shows groundwater 
flow in the vicinity of well KBA-11-21 has a stronger northern component than 
previously observed. The flow pattern observed during September 1994 could 
direct contaminated groundwater to KBA-11-21, causing low levels of BTX and 
phenol in samples from the well. 

Contaminant Distributions and Extent. The highest concentrations and frequency 
of detected compounds were reported in samples collected fromwells located along 
the western perimeter of the landfill and at KBA-11-16 in the Crooked River 
Plantation Subdivision. Contaminant concentrations in groundwater samples from 
the landfill are generally one to two orders of magnitude lower than those 
reported in samples collected from the perimeter and RBA-11-16. Ranges in 
concentrations and frequency of detected analytes are summarized in Table 3-12. 

Figures 3-6 through 3-10 illustrate the maximum probable extent of contamination 
in planar view. The highest concentrations detected at any well cluster, 
regardless of sample depth, were used to construct these figures; therefore, 
these views do not account for variations in depth. Vertical extent is shown on 
the cross sections on Figures 3-11 through 3-15. Because concentrations between 
some sampling points varied by one or more orders of magnitude, the logarithmic 
values for contaminant concentrations were computed and then contoured for all 
plans and sections. 

Method detection limits (MDLs) were used for contouring nondetected values and 
defining boundary conditions. A method detection limit is the minimum concentra- 
tion that can be measured and reported based on MDL studies routinely conducted 
by the laboratory. 

In some cases, the estimated limit of contamination may be less extensive than 
shown because nondetected values were less than the MDL and/or delineation 
samples were collected well beyond the outer limit of the plume. The latter is 
particularly true for contamination at the source where upgradient wells beyond 
the eastern perimeter of the landfill were used to define contaminant extent. 
Method detection limits are listed in Table 3-13. The highest MDL exhibited per 
chemical group was used when contouring total contaminants. 
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Table 3-13 
Method Detection Limits for Selected Organic Compounds 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Compound Method Detection Limit h/L)’ 

Ket0WbS 

Acetone 4.43 

2-Butanone ‘4.88 

4-Methyl-2-pentanone 3.02 

2-Hexanone 4.59 

Chlorinated Hydrocarbons 

Chloroethane 0.23 

Chloromethane 0.22 

1 ,l-Dichloroethane 0.15 

l,l-Dichloroethene 0.20 

1 ,P-Dichloroethene (total) 0.18 

cis-1,2-Dichloroethene 0.07 

trans-1 ,P-Dichloroethene 0.14 

Methylene chloride 20.41 

Tetrachloroethene 0.09 

Trichloroethene 0.18 

Vinyl chloride 0.20 

Aromatic Hydrocarbons 

Benzene 0.09 

Ethylbenzene 0.09 

Toluene 0.06 

Xylene (total) =0.29 

Chlorinated Beruenes 

Chlorobenzene 0.07 

1 ,CDichlorobenzene *0.13 

Polycvdic Aromatic Hydrocarbons 

Naphthalene Q.5 

PlM?nOlS 

2&Dimethylphenol 20.5 

2-Methylphenol 0.5 

4-Methylphenol 0.5 

Phenol 0.5 

’ Method detection limits provided by Quanterra Laboratory. 
2 Concentration used for contouring nondetected values and defining 

boundary conditions. 

Notes: RFI = Resource Conservation and Recovery Act (RCRA) facility 
investigation. 

,vs/f = micrograms per liter. 
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The distribution and extent of contamination at Site 11 are summarized in this 
section by chemical group, and discussed relative to time based on the three 
field events. The most significant changes occurred after the April 1994 field 
effort when long-term operation of the interim corrective measure groundwater 
remediation system was implemented; over 5 million gallons of contaminated 
groundwater were pumped from the aquifer between April 5, 1994, and the September 
1994 field event for treatment and containment of volatile organic constituents. 

Ketones. Ketone-contaminated groundwater forms an east-west trending plume west 
of the landfill beneath the subdivision. Based on the available data, the plume 

.is estimated to extend beyond KBA-11-18 to the west and southwest. Previous 
investigations, upon which the location for KBA-11-18 was selected, did not 
indicate contaminated groundwater as far west as KBA-11-18. Ketones are very 
mobile in the environment and are on the leading edge of the plume. Elsewhere, 
the maximum probable area1 extent is relatively well defined by the existing, 
mid-level delineation wells (see Figure 3-6). The highest concentrations were 
detected in the mid zone at KBA-11-16 in January and April 1994. In September 
1994, however, the highest concentrations were detected in the deep zone (see 
Figure 3-11). 

Isolated occurrences of 2-butanone and 4-methyl-2-pentanone at KBA-11-3 in 
January and April 1994, respectively, and acetone at KBA-11-22B in April 1994, 
suggest a second, smaller plume in the shallow and mid zones at the northwest 
corner of the landfill. 2-Butanone was also detected in the mid zone at KBA-ll- 
14 in January 1994, but because plume-related contaminants have not been found 
at location KBA-11-14 and 2-butanone is a common laboratory artifact chemical, 
this is probably unrelated to the site. A fourth area of localized ketone 
contamination was detected at KBA-ll-8B in January and April 1994. None of these 
smaller plumes were detected in September 1994. 

Chlorinated Hydrocarbons. The chlorinated hydrocarbons are centered on the 
western perimeter of the landfill (see Figure 3-7). In January 1994, these 
compounds extended west beyond KBA-11-18, but by April 1994, concentrations at 
this well had dropped below detection limits. Concentrations of chlorinated 
hydrocarbons decreased over time in the subdivision at location KBA-11-16 and at 
other wells (see Figure 3-16). However, not all VOC concentrations decreased 
(e.g., aromatic hydrocarbons) at the locations shown on Figure 3-16. From 
January to September 1994, the extent of chlorinated hydrocarbon has decreased 
(see Figure 3-7). Based on the September 1994 data, the chlorinated hydrocarbons 
are presently estimated to extend approximately 500 feet west of the NSB Kings 
Bay property line. 

As shown on the cross sections on Figure 3-12, the chlorinated hydrocarbons reach 
a maximum, estimated depth of 65 feet bls (-40 mlw) beneath the subdivision. 
Along the western perimeter of the landfill, these compounds are shown to occur 
at least 25 feet deeper, although purging may have pulled contaminants downward 
into the well screen at KBA-11-3C, where purging causes the well to go dry. The 
highest, detected concentrations occur in the mid zone at KBA-ll-13A. 

Aromatic hydrocarbons. The horizontal extent of aromatic hydrocarbons in 
groundwater generally mimics that of the chlorinated hydrocarbons. Aromatic 
hydrocarbon concentrations, however, are about one order of magnitude less than 
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chlorinated hydrocarbon levels. The aromatic hydrocarbons are centered on the 
western perimeter of the landfill and extend approximately 250 feet west of the 
NSB Kings Bay property line based on the September 1994 data. 

Unlike the chlorinated hydrocarbons, aromatic VOCs were detected in the shallow 
wells on the western perimeter of the landfill, although the highest, detected 
concentrations occur in the mid zone at KBA-ll-13A. Based on the cross section 
on Figure 3-13, the aromatic hydrocarbons are shown to extend at least 90 feet 
bls (-60 mlw) beneath the landfill perimeter at KBA-11-3. Aromatic hydrocarbons 
were not detected at the deep wells in the subdivision. 

Aromatic hydrocarbons were also detected in the mid zone south of the landfill 
at KBA-ll-8B. The extent of contamination at this location is estimated to be 
relatively limited as discussed previously. Isolated occurrences of aromatic 
hydrocarbons elsewhere are low concentration, one-time detections which have not 
been confirmed. 

Chlorinated benzenes. The pattern of contamination by chlorinated benzenes is 
generally similar to that of the aromatic hydrocarbons except that the extent of 
contamination is not as widespread, presumably due to the lower mobility of these 
compounds. Chlorinated benzenes have not been detected in the subdivision and 
their maximum extent in the downgradient direction is estimated to be less than 
100 feet west of the NSB Kings Bay property line in the Spur 40 ROW (see Figure 
3-9). The maximum vertical extent is interpreted to be about 25 feet bls along 
the western perimeter and approximately 60 feet bls in the landfill (see Figure 
3-14). 

Phenols. The overall distribution of phenols appears similar to that of the 
hydrocarbons (see Figure 3-10) except that the phenolic compounds are generally 
confined to mid-zone wells. (There are two exceptions: 4-methylphenol and 
phenol were detected at low concentrations in groundwater samples from one cross 
gradient, shallow well [KBA-11-51 and one deep well [KBA-ll-lOC], respectively. 
Neither compound was detected more than once.) The occurrence of phenols is 
sparse. They are typically detected at only three or four locations outside the 
landfill. The highest concentrations were detected at KBA-11-16 in the early 
monitoring rounds, but shifted east to the western perimeter of the landfill in 
September 1994. The extent of phenol-contaminated groundwater has also decreased 
with each sampling round so that the western limit is now estimated to extend no 
more than 150 feet west of the NSB Kings Bay property line. The maximum vertical 
extent is interpreted to be less than about 75 feet bls (see Figure 3-15). 

3.2.2 Characterization of Offsite Subsurface Soil Eleven subsurface soil 
samples and two duplicates were collected for chemical analysis of TCL and TAL 
or Appendix IX constituents and sulfide to evaluate the nature and extent of 
offsite soil contamination (refer to Table A-l, Appendix A, for analytical 
fractions). Selected samples were also tested for biological treatability and 
fate and transport analysis. Contaminant characteristics are summarized below. 
Biological treatability conditions and parameters analyzed for fate and transport 
parameters are summarized in the July 1994 technical memorandum entitled 1993 
Field Program and January 1994 Groundwater Sampling Event for Site 11, Old Camden 
County Landfill. Fate and transport are discussed in Chapter 5.0. 
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Subsurface soils were collected at six borings between October 23 and November 
20, 1994. Sample designation, depth, and date are summarized in Table 3-14. 
Figure 3-17 provides sample locations. 

Analytical results are discussed in this section according to sample location. 
Concentration ranges and frequencies of detection are provided in Table 3-15. 
Analytical results are summarized in Appendix B and provided in full in 
Appendix C. 

Upgradient. Four VOCs were detected in the subsurface soil samples collected 
from KBA-ll-11C. SVOCs, pesticides, and PCBs were not identified in any sample. 
2-Butanone and toluene were detected in all samples, while xylenes were reported 
only in the soil collected from 25 to 27 feet bls. Carbon disulfide, a 
naturally-occurring constituent (see Subsection 3.3.1), was detected at two 
sampling intervals. 

Western Perimeter of the Landfill. Eight VOCs and one SVOC (bis(2-ethylhexyl)- 
phthalate) were detected in subsurface soil samples obtained from five locations 
along the western perimeter of the landfill. Pesticides and PCBs were not 
identified in any sample. One compound (carbon disulfide) is attributed to 
natural causes rather than a release at the landfill while bis(2-ethylhexyl)- 
phthalate is considered a laboratory or sampling artifact. 

Acetone was reported at 30 pg/R in soils collected 15 feet bls (14 feet mlw) at 
KBA-PS-09. The area1 extent of ketone-contaminated soils at this depth is 
estimated to be limited to the approximate vicinity of KBA-11-3 based on the 
area1 extent of contaminated groundwater in the shallow zone (see Figure 3-6). 
Soils collected from 15 feet bls at KBA-PS-10, well beyond the estimated limit 
of contaminated groundwater in the shallow zone, did not contain detectable 
concentrations of ketones. 

Chlorinated and aromatic hydrocarbons and ketones were detected in samples 
obtained from 25 feet bls from borings at KBA-ll-13A, KBA-PS-10, and KBA-PS-9 
(only toluene was reported at more than one location). Concentrations of 
individual analytes are low, ranging from 3 J to 44 pg/kg, except for acetone at 
KBA-PS-9 at a concentration of 320 pg/kg. The samples were collected at the top 
of the mid-level plume of contaminated groundwater. 

VOCs were not detected in the deepest soil sample collected from 40 to 42 feet 
bls (approximately -8 mlw) at KBA-ll-13A. This depth may mark the bottom of 
groundwater contamination, at least at this well; organic compounds were not 
detected in water samples collected from KBA-ll-13B that is screened below 
KBA-ll-13A. 

Crooked River Plantation Subdivision. Five VOCs and one SVOC were detected in 
subsurface soils collected from within the surficial aquifer at two locations in 
Crooked River Plantation Subdivision. No other VOCs or SVOCs were detected in 
these soils, nor were pesticides or PCBs observed in any sample. Carbon 
disulfide is attributed to natural causes rather than a release at the landfill. 

4-Methyl-2-pentanone was detected in the sample obtained from KBA-ll-19A, while 
toluene, 4-methylphenol, and three ketones (2-hexanone, 2-butanone, and 4-methyl- 
2-pentanone) were reported in soils at KBA-11-16. The highest concentrations 
were detected in the samples obtained from KBA-11-16, where only 2-butanone and 
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Western Perimeter of 
landfill 

41.8 SB10425 25 to 27 
SB10425D 

SB10440 40 to 42 

Western Perimeter of 
the Landfill (Spur 40 
Right-of-Way) 

35 

Western Perimeter of 
the Landfill (Spur 40 
Right-of-Way) 

75 

Table 3-14 
Offsite Subsurface Soil Sampling Program 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Sample 
Boring ID Boring Location 

Total Boring Depth 
Sample ID’ 

Sample Depth 
Date (feet bls) (feet bls) 

1 Q/23/93 KBA-ll-11C Upgradient and 96.8 SB10125 25 to 27 
Crossgradient SB10125D 

SB10145 45 to 47 

SB10175 75 to 77 

I l/20/93 KBA-1 l-13A 

I l/03/93 KBA-PS-09 SBPS915 

SBPS925 

15 to 17 

25 to 27 

I l/19/93 KBA-PS-10 SBPS1015 

SBPS1025 

15 to 17 

25 to 27 

l/18/93 KBA-11-16 Crooked River 
Plantation Subdivision 

46.9 SB10840 40 to 42 

l/18/93 KBA-1 l-19A Crooked River 21.8 SB11220 20 to 22 
Plantation Subdivision 

Quality assurance and quality control samples are not included in this table. 

Jotes: RFI = Resource Conservation and Recovery Act (RCRA) facility investigation. 
ID = identification. 
bls = below land surface. 
D = duplicate sample. 
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Table 3-15 
Ranges of Concentrations and Frequency of Detected 

Analytes in Offsite Subsurface Soil Samples 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Gay, Georgia 

Constituent (units of rug/kg) Concentration Range Frequency’ 

Volatile Organic Compounds 

Acetone ND - 320 2111 

Carbon disulfide ND - 12 J 6111 

1 ,l-Dichloroethane ND-3J l/11 

1 ,ZDichloroethene (total) ND-4J l/11 

Ethylbenzene ND-8J l/11 

2-Hexanone ND-5J l/11 

Methyl ethyl ketone ND-190 4/l 1 

CMethyl-2-pentanone ND-99 3111 

Toluene ND- 18 6/11 

Xylene (total) ND-44 2111 

Semivolatile Organic Compounds 

bis(2-Ethylhexyl)phthalate ND - 630 l/11 

CMethyiphenol ND-18OJ l/11 

’ The first number represents the number of detections and the second number 
represents the number of samples analyzed. Primary and associated 
duplicate sample detections were counted as one. 

Notes: Resource Conservation and Recovery Act (RCW\) facility investigation. 
&kg = micrograms per kilogram. 
ND = not detected. 
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4-methyl-2-pentanone exceeded reporting limits concentrations being 190 and 99 
pg/kg, respectively. All of these VOCs are also characteristic of the plume of 
contaminated groundwater. 

The soil sample obtained from KBA-ll-19A was collected at the bottom of the 
shallow zone at 20 feet bls (approximately 6.4 feet mlw) and it contained one 
ketone, 4-methyl-2-pentanone, at a low concentration of 4 J pg/kg. 

The soil sample obtained from KBA-11-16 was collected from the mid zone at 40 
feet bls (approximately -10 feet mlw). All of the compounds detected in this 
sample are present in groundwater collected from this depth. The contaminated 
groundwater is the source of organic compounds detected in soil, as chemicals 
partition between the solid and aqueous phases. This is discussed further in 
Chapter 5.0. 

3.2.3 Characterization of Sediment and Surface Water Sediment and surface water 
samples were obtained from five locations at Porcupine Lake in the Crooked River 
Plantation Subdivision on November 8 and 9, 1994. Sample designations and depths 
are summarized in Table 3-16. Sample locations are shown on Figure 3-18. 

Table 3-16 
Surface Water and Sediment Sampling Program 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Sample Date Sample ID’ Sample Depth’ Media 

1 l/08/94 11 SW201 4 ft., 7 in. Surface water 

1 lSD201 5 ft., 7 in. Sediment 

11 SW202 5 ft., 8 in. Surface water 
11 SW202D 

11 SD202 
11 SD202D 

6 ft., 8 in. Sediment 

1 l/09/94 11 SW203 

11 SD203 

11 SW204 

11 SD204 

11 SW205 

11 SD205 

4 ft., 0 in. Surface water 

5 ft., 0 in. Sediment 

4 ft., 8 in. Surface water 

5 ft., 8 in. Sediment 

4 ft., 3 in. Surface water 

5 ft., 3 in. Sediment 

’ Quality assurance and quality control samples are not included in this table. 
’ Sample depths are relative to the surface of the lake. 

Notes: RFI = Resource Conservation and Recovery Act (RCRA) facility investigation. 
ID = identification number. 
SW = surface water. 
ft. = feet. 
in. = inches. 
SD = sediment. 
D = duplicate sample. 
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The samples were analyzed for TCL/TAL or Appendix IX constituents and sulfide 
(refer to Table A-3, Appendix A) to evaluate the potential for migration of 
contaminated groundwater from Site 11 into Porcupine Lake. One duplicate was 
included with each matrix. Analytes detected in one or more sediment or surface 
water samples are summarized in Appendix B. Analytical data are provided in full 
in Appendix C. 

Sediment. Pentachloroethane and l,b-dichlorobenzene were detected in samples 
obtained from the southeast and south-central shores, respectively. Estimated 
concentrations (below CRQLs) of phenol, diethyl phthalate, anthracene, and 
phenanthrene were reported in sediments sampled from the west and northwest 
shores, and 4,4'-DDE was detected at llSD204 at the northeast shore. Ranges in 
chemical concentrations and frequency of detected analytes are provided in Table 
3-17. No other SVOCs or pesticides were detected, nor were VOCs, PCBs, or 
herbicides identified in any sample. 

Table 3-17 
Ranges of Concentrations and Frequency of Detected 

Analytes in Sediment Samples 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Constituent (units in m/kg) Concentration Range Frequency’ 

Volatile Organic Compound 

Pentachloroethane 170J l/l 
Semivolatile Organic Compounds 

Anthracene ND-32J ‘/S 
1 &Dichlorobenzene ND-33J 115 
Diethyl phthalate ND-49J l/5 
Phenanthrene ND-39J l/5 
Phenol ND - 130 J 2/5 
Pesticides 

4,4,-DDE ND - 0.26 J l/5 

’ The first number represents the number of detections and the second number 
represents the number of samples analyzed. Primary and associated duplicate 
sample detections were counted as one. 

Notes: Resource Conservation and Recovery Act (RCRA) facility investigation. 
m/1 = micrograms per liter. 
ND = not detected. 
J = estimated concentration. 
DDE = dichlorodiphenyl dichloroethylene. 

With the possible exceptions of phenol and 1,4-dichlorobenzene, none of the 
compounds detected in these sediment samples appear to have originated at Site 
11. Pentachloroethane has not been detected in soil or groundwater at the site 
and so is attributed to offsite sources. Diethyl phthalate is considered an 
artifact based on unrealistic travel times required for migration of phthalate 
compounds from the landfill to KBA-11-19, just south of Porcupine Lake (ABB-ES, 
1995a). The presence of diethyl phthalate in 4 of 18 laboratory blanks analyzed 
during the November 1994 sampling event supports this conclusion. 
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Anthracene, phenanthrene and 4,4' -DDE have been reported in trench soils at Site 
11. However, because these compounds are unlikely to migrate any distance due 
to low water solubilities and high sorption potentials, and none have been 
detected in groundwater to date, their presence in lake sediments is attributed 
to offsite sources rather than a release at Site 11. 

1,4-Dichlorobenzene is a constituent of gasoline and is used in fumigants, 
insecticides, and disinfectants. Phenol is also present in disinfectants and is 
a photo-degradation product of 1,4-dichlorobenzene (Montgomery, 1991). Both 
compounds have been detected in groundwater at Site 11, so contaminated 
groundwater could be the source of these compounds in sediment. Chlorinated 
benzenes at the site have not migrated much beyond the perimeter of the landfill, 
presumably because of retarded transport caused by sorption to soil in the mid 
to deep zones, but may be moving northwestward toward Porcupine Lake in shallow 
groundwater. Phenol has been detected in groundwater as far north as KBA-11-21. 
Phenol has a moderate tendency to sorb to soil, but is highly soluble. Neither 
constituent has been detected in lake water. 

Surface Water. Chloroform was detected in all surface water samples. No other 
VOCs were identified, nor were SVOCs, pesticides, PCBs, or herbicides detected 
in any sample. Chloroform has not been detected in Site 11 soils, or groundwater 
samples collected during the last four monitoring events, nor has carbon 
tetrachloride (a chemical transformation parent of chloroform); therefore, the 
presence of this analyte is attributed to offsite sources. With the absence of 
reportable concentrations of other organic compounds in any sample, there is no 
indication that contaminated groundwater at Site 11 has adversely impacted 

a0 
surface water at Porcupine Lake. 

Specific conductivity ranged from 300 to 320 micromhos per centimeter (pmhos/cm) 
and pH was approximately neutral (6.5 units). Temperature averaged about 24 
degrees Celsius ("C). Lake water is clear and supports submerged aquatic 
vegetation and benthic macroinvertebrates. 

3.2.4 Characterization of Air Quality Downnradient of the Site Air quality 
monitoring was conducted in the vicinity of Site 11 between November 18 and 20, 
1994, to evaluate the potential for VOC exposure during trench excavation. 
Eleven samples and five duplicates were collected for laboratory analysis of TCL 
vocs ; another 12 samples were screened in the field for vinyl chloride. One 
sample (11AIRllO) was lost or destroyed by the laboratory. Sample designation, 
location (upwind or downwind), type (residential, perimeter or trench), 
collection date, and testing duration are summarized in-Table 3-18. Air sample 
locations are shown on Figure 3-19. 

Upwind samples were collected to establish background concentrations against 
which analytical data from perimeter and residential sample locations were 
compared for characterization of air quality downwind of excavation activities. 
Field screening was conducted to provide real-time.analysis of vinyl chloride 
during trench excavation. Tables 3-19 and 3-20 summarize chemical data for air 
samples collected during trenching. A complete list of analytical data is 
included in Appendix C. 

A total of 14 VOCs were detected in downwind samples at concentrations ranging 
from 0.01 to 33.3 J ppbv. Eleven of these compounds were also detected in upwind 
samples. VOC concentrations between upwind and downwind samples were generally 
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Table 3-18 
Air Quality Monitoring Program Conducted During Trenching 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Sample Date Sample ID’ Sample Type 
Sample 
Location 

Collection Method Test Time Duration 

11 /I 8/94 11AIRllO’ Perimeter Downwind Summae Air Canister 0859 to 1456 5 hr., 57 min. 

1lAlAlll Perimeter Downwind Summae Air Canister 0854 to 1451 5 hr., 57 min. 
11AIR111D 

1 lAlRl12 Perimeter Upwind Summae Air Canister 0851 to 1537 7 hr., 46 min. 

1 l/20/94 llAlR116 Perimeter Downwind Summa@ Air Canister 0908 to 1121 2 hr., 13 min. 

llAIR117 Perimeter Downwind Summae Air Canister 0909 to 1118 2 hr., 9 min. 
llAIR117D 

llAIR118 Perimeter Upwind Summae Air Canister 0911 to 1115 2 hr., 4 min. 

1 l/15/94 llDT-1 Trench-l Upwind Draeger tube 1000 - 

11 DT-2 Trench-l Downwind Draeger tube 1010 - 

11/16/94 11 DT-3 Trench-7 Upwind Draeger tube 0917 - 

11 DT-4 Trench-7 Downwind Draeger tube 0942 - 

11 DT-5 Trench-7 Downwind Draeger tube 1144 - 

llDT-6 Trench-8 Upwind Draeger tube 1700 -- 

11 DT-7 Trench-8 Downwind Draeger tube 1720 - 

1 l/17/94 11 DT-8 Trench-6 Upwind Draeger tube 0915 -- 

11 DT-9 Trench-6 Downwind Draeger tube 0930 - 

llDT-10 Trench-6 Downwind Draeger tube 1032 - 

llDT-11 Trench-5 Upwind Draeger tube 1440 - 

1 lDT-12 Trench-5 Downwind Draeger tube 1505 -- 

1 l/18/94 llAlRl13 Residential Downwind Summae Air Canister 0911 to 1523 6 hr., 12 min. 

1 lAlRl14 Residential Downwind Summae Air Canister 0920 to 1336 4 hr., 16 min. 
llAIR114D 

llAIR115 Residential Downwind Summae Air Canister 0925 to 1556 6 hr., 31 min. 

1 l/20/94 llAIR119 Residential Downwind Summae Air Canister 0850 to 1132 2 hr., 42 min. 
1 lAIR119D 

1 lAlR120’ Residential Downwind Summae Air Canister Of354 to 1134 2 hr., 40 min. 

1 lAIR121 Residential Downwind Summae Air Canister 0857 to 1131 2 hr., 33 min. 

Quality assurance and quality control samples are not included in this table. r 
Air samples lost or destroyed at the laboratory. 

ctes: Summae canister air samples were analyzed for target compound list (TCL) volatile organic compounds. Eeld 
screening was conducted for vinyl chloride using Draeger tubes. 

RFI = Resource Conservation and Recovery Act (RCRA) facility investigation. 
ID = identification. 
@ = registered trademark. 
hr. = hours. 
min. = minutes. 
D = duplicate sample. 

= c 

DT = Draeger tube sample. 
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Table 3-19 
Summary of Air Quality Monitoring Analytical Data, Upwind Samples 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Detected Compounds 1 l AIR-112 1 IAIR-112D 1 lAIR-118 Frequency’ 
Mean of Detected 
Concentrations2 

Volatile Organic Compounds (ppbvl 

Dichlorodifluoromethane 0.47 u 

Trichlorofluoromethane 0.28 

Methylene chloride 0.51 u 

Freon 113 0.11 

1 ,l, l-Trichloroethane 0.13 

Benzene 0.19 

Carbon tetrachloride 0.13 

Toluene 0.26 LJ 

m,p-Xylene 0.09 

o-Xylene 0.05 u 

1,2,4-Trimethvlbenzene 0.06 

0.48 u 0.69 l/2 0.69 

0.27 0.44 212 0.36 

0.82 U 12.4 J l/2 12.4 

0.12 0.28 2/z 0.20 

0.13 0.19 2/2 0.16 

0.19 0.29 212 0.24 

0.13 0.18 2/2 0.16 

0.30 u 0.59 l/2 0.59 

0.11 0.29 w 0.20 

0.05 u 0.10 l/2 0.10 

0.06 0.09 2/2 0.08 

’ The first number represents the number of detections and the second number represents the number of samples 
analyzed. Primary and associated duplicate sample detections were counted as one. 

2 Duplicate samples were averaged prior to calculating the mean, 

Notes: RFI = Resource Conservation and Recovery Act (RCRA) facility investigation. 
ppbv = parts per billion volume. 
U = not detected, sample quantitation limit reported. 
J = estimated concentration. 
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Table 3-20 
Comparison of Background Concentrations and Downwind Air Sample Analytical Data 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Ietected Compounds 
Background Air Quality 

Concentration’ llAIR111 llAIR113 llAIR114 llAIR114D llAIR115 

/olatile Organic Compounds (ppbv[ 

3enzene 0.48 0.18 0.19 0.19 0.20 0.19 0.23 

Iichlorodlfluoromethane 1.38 1.85 U 0.47 u 0.95 u 0.50 u 0.44 u 0.48 U 

Carbon tetrachloride 0.32 0.13 0.13 0.13 0.13 0.12 0.13 

Chloroform ND 0.09 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 

Zthylbenzene ND 0.08 0.08 0.05 u 0.05 u 0.05 u 0.05 u 

:reon 113 0.40 1.07 0.10 0.15 0.12 0.10 0.12 

Wethylene chloride 24.8 .7.84 J 0.36 U 0.88 u 0.56 U 0.30 u 0.55 u 

Toluene 1.18 0.57 0.56 0.35 u 1.24 0.35 u 0.35 u 

I, 1, I-Trichloroethane 0.32 0.16 0.13 0.14 0.13 0.13 0.13 

Trichlorofluoromethane 0.72 0.32 0.27 0.28 0.27 0.31 0.28 

I ,P,CTrimethylbenzene 0.16 0.09 0.07 0.06 0.05 0.07 0.06 

tiny1 chloride ND 0.01 0.01 u 0.01 u 0.01 u 0.01 u 0.01 u 

n,p-Xylene 0.40 0.28 0.29 0.12 0.14 0.13 0.13 

s-Xylene 0.20 0.10 0.08 0.05 u 0.05 u 0.06 0.05 u 

See notes at end of table. 



Table 3-20 (Continued) 
Comparison of Background Concentrations and Downwind Air Sample Analytical Data 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Detected Compounds 1 lAIRi 16 llAIR117 llAIR117D llAIR119 llAIR119D 1 lAlRl21 
Frequency of 

Detection’ 

Vofatih OrQsnic Compounds (ppbvl 

Benzene 0.24 0.39 0.31 1.86 1.80 0.28 818 
Carbon tetrachloride 0.14 0.16 0.21 0.16 0.16 0.17 V-3 
Chloroform 0.09 u 1.25 0.10 u 0.67 0.78 0.17 4P 
Dichlorodifluoromethane 0.51 0.63 0.73 1.22 1.71 0.55 4/8 
Ethylbenzene 0.09 u 0.10 u 0.10 u 0.13 0.14 0.07 318 

Freon 113 0.15 0.29 0.29 3.47 4.37 0.20 818 
Methylene chloride 1.94 u 6.89 J 9.34 J 21.7 J 33.3 J 2.09 u 3/8 

Toluene 0.42 0.84 0.42 2.44 2.43 0.69 618 
l,l,l-Trichloroethane 0.14 0.17 0.23 0.34 0.31 0.16 fm 

Trichlorofluoromethane 0.37 0.37 0.42 0.60 0.69 0.37 818 

1,2,4-Trimethylbenzene 0.13 0.10 u 0.10 u 0.11 0.10 0.07 7/8 

Vinyl chloride 0.09 u 0.10 u 0.10 u 0.05 u 0.08 U 0.05 u 118 

m,p-Xylene 0.21 0.19 0.16 0.53 0.53 0.26 w3 

o-Xylene 0.09 u 0.10 u 0.10 u 0.19 0.20 0.09 418 

’ Background air quality concentration calculated from two times the mean of upwind samples (detected values only). 
Z The first number represents the number of detections and the second number represents the number of samples analyzed. Primary and associated duplicate sample 

detections were counted as one. 

Notes: RFi = Resource Conservation and Recovery Act (RCRA) facility investigation. 
ppbv = parts per billion volume. 
U = not detected, sample quantitation limit reported. 
ND = not detected. 
J = estimated concentration. 
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similar except at perimeter areas north and south of the landfill (llAIR111 and 
llAIR117) and two residential locations (llAIR114 andllAIR119), where concentra- 
tions of some analytes exceeded mean background values by more than a factor of 
two (see Table 3-21). Some of these compounds can be attributed to offsite 
sources or laboratory contamination rather than trenching activities based on the 
following. 

. Vinyl chloride was not detected (at a detection limit of 0.5 ppm) in 
the air samples screened during trenching and five compounds (l,l,l- 
trichloroethane, vinyl chloride, carbon tetrachloride, chloroform, 
and 1,2,4-trimethylbenzene) were not detected in trench soil or 
groundwater. 

. l,l,l-Trichloroethane, carbon tetrachloride, and 1,2,4- 
trimethylbenzene have not been detected in soil or groundwater at 
Site 11 to date. Chloroform has not been detected in Site 11 soils, 
nor in groundwater samples collected during the last four monitoring 
events. 

. Car and truck exhaust probably contaminated air samples positioned 
along Georgia State Road Spur 40. Aromatic hydrocarbons at llAIR114 
and llAIR119 were not detected east (upwind) of the highway at 
llAIR117. 

. Methylene chloride and Freon 113 were also reported in field or 
laboratory blanks. 

The remaining compounds are ethylbenzene and dichlorodifluoromethane. Ethyl- 
benzene was detected at two downwind sample locations, llAIRll1 located north of 
the landfill and llAIRl19 located along the southeastern perimeter of the 
subdivision. Ethylbenzene in downwind air could be caused by emissions from the 
landfill or from exhaust fumes created by vehicles and equipment used during the 
trenching effort. Dichlorodifluoromethane was detected in most of the downwind 
samples and at one of the upwind locations. None of the downwind concentrations 
exceeded the background concentration by more than a factor of two. Dichlorodi- 
fluoromethane has been detected in groundwater at the site so it is possible that 
the landfill may emit dichlorodifluoromethane. However, the presence of the 
compound in an upwind sample suggest that it is a chemical characteristic of 
ambient air. 
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4.0 CHARACTERIZATION OF INORGANIC CONSTITUENTS 

This chapter presents the approach that was used and results of evaluating 
groundwater and subsurface soil for inorganic contaminants that may have been 
released from waste discarded at Site 11. The approach that was used is based 
on comparing inorganic analytical data from potentially contaminated sample 
locations to corresponding data from uncontaminated sample locations. 

Unlike organic chemicals that are mostly manmade, inorganic constituents are 
-expected in all soil, sediment, surface water, and groundwater samples. The 
geological materials comprising the soil and sediment are minerals that have 
inorganic constituents in their structure. Groundwater and surface water are in 
contact with the soil and sediment, respectively, and contain concentrations of 
dissolved inorganic constituents as a result of dissolution of the minerals in 
the soil and sediment grains. Small particles of soil and sediment can also 
become suspended in the groundwater or surface water. Laboratory analyses for 
inorganic constituents in water matrices measure a concentration that reflects 
dissolved and suspended inorganic material in the water sample. 

Because inorganic constituents are naturally occurring, identification of site 
related inorganics requires an approach of comparing site sample data to another 
set of data that are representative of uncontaminated, background conditions. 
During July 1995, ABB-ES prepared a letter report describing an approach for 
selecting background locations for groundwater and soil, and evaluating the site 
data using statistical comparisons to background. Appendix D contains a copy of 
the letter report. Many of the details discussed in the letter report are 
referenced in this chapter. 

Several different statistical analyses were used during the course of evaluating 
the inorganic data from Site 11. Table 4-l lists the various tests that were 
used and list reference(s) where the methodology and equations can be found. 
Statistical tests were performed such that the Type I experiment-wise error rate 
was 5 percent. A Type I error is rejecting the null hypothesis when it is true. 

Statistical tests involve four elements, the null hypothesis, alternate hypo- 
thesis, test statistic, and rejection region. The null hypothesis, indicated by 
the symbol H,, states the condition (or hypothesis) being tested (e.g., that two 
distributions have the same mean). The sample measurements are used to calculate 
a test statistic that operates as the decision maker. The values that the test 
statistic can take on are divided into two regions: the acceptance region and 
rejection region. If the calculated test statistic falls within the rejection 
region, then the null hypothesis is rejected in favor of an alternate hypothesis 
(a significant difference). The alternate hypothesis, indicated by the symbol 
H describes the conditions when the null hypothesis is false. If the test 
statistic falls within the acceptance region then the null hypothesis is accepted 
as true and the alternate hypothesis is false (no significant difference). The 
value of the test statistic that separates the rejection region from the 
acceptance region is the critical value. 

4.1 BACKGROUND GROUNDWATER DATA. As described in the July 1995 letter report 
(Appendix D), seven monitoring wells satisfied criteria for use in obtaining 
background groundwater data. The seven wells are outside the plume of contamin- 
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Table 4-l 
Description of Statistical Analyses Used to Evaluate Inorganic Analytical Data 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Test Description Applications Critical Values Ho Ha References 

est For Outliers Determines whether ap- A statistical tool used in Compute T, statistic from Highest magnitude value Highest magnitude value USEPA, 1989 
parent extreme values fit developing a background data set and compare it to is part of the normal is not part of the normal 
the distribution of the rest data set that is composed a tabulated value given in distribution of the data distribution of the data 
of the data. of measurements from a references for the set. set. 

single distribution. significance level desired, 

‘arametric Compares the mean Used to confirm that all Compute F statistic from The means of the data The means of the data USEPA, 1989. 
nalysis of values of several data sets background wells were well data and compare It sets being compared are Sets being compared are Mendenhall, 1979. 
‘ariance (ANOVA) (Le., wells) to determine if from the same distri- to a tabulated value given equal. not equal. 

they are all from the same bution. in references. 
distribution. Takes into 
account variation between 
the means of the data 
sets being compared and 
variations of the observa- 
tions wlthin data sets. 

‘est For 
‘roportions 

Compares the number of Used to determine if the COmpUte z statistic from The characterization Wells The characterization wells USEPA, 1989. 
detections within the characterization well data well data and compare it and background wells and background wells do 
characterization well data set and the background to a tabulated value given have the same proportion not have the same propor- 
set to the number of data set contain a signif- in references for the of detected values. tion of detected values. 
detections within the icantly different proportion significant level desired. 
background data set. of detected values . Used 

when the total fraction of 
detected values within 
both data sets is at least 
10%. 

dann-Whitney U Compares the relative Used to determine if the Compute U or 2 statistic The characterization well The distribution of the Mendenhall, 1979, 
rest frequency distribution for distribution in the oharac- from well data and com- data set is not shifted characterization well data 

concentrations of the terization well data set is pare it to a tabulated towards higher concen- is shifted towards higher 
analyte in background to the right of the back- value given in references trations relative to the concentrations relative to 
samples and characteri- ground distribution. Used for the significance level background data set. the background 
zation samples. when the total fraction of desired. The use of the z distribution. 

detected values within statistic is limited to data 
both data sets is greater sets containing 10 or 
than 50%. more observations. 

notes at end of table. 



Table 4-l (Continued) 
Description of Staiistical Analyses Used to Evaluate Inorganic Analytical Data 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Test Description Applications Critical Values Ho Ha References 

sartlett’s test Compares the variance of Used to select the appro- Compute Chi square sta- The data sets being corn- The data sets being corn- USEPA, 1989. 
two distributions to priate t test calculation. tistic from well data and pared have equal vari- pared do not have equal 
determine if they are One version of the t test is compare it to a tabulated antes. variances. 
equal. used for data sets having value given in references 

equal variances and for the significance level 
another for unequal desired. 
variances. 

student’s t Test Compares the distribution Used to determine if the Compute t statistic from The characterization data The characterization data Mendenhall, 197! 
characterization samples characterization well log- well data and compare it and the background data mean concentration is sig- Microsoft 
to the background distri- normal mean is signifi- to a tabulated value given do not have significantly nificantly greater than the Corporation, 
bution. cantly greater than the in references for the different mean concentra- background mean 1993. 

background well data set significance level desired. tions. concentration. 
log-normal mean. Used 
when the total fraction of 
detected values tiithin 
both data sets is greater 
than 85%. 

Sources: U.S. Environmental Protection Agency, 1989. 
Mendenhall, William, 1979. 
Microsoft Corporation, 1993. 

Notes: RF1 = Resource Conservation and Recovery Act (RCRA) facility investigation. 
Ho = null hypothesis. 
H, = alternate hypothesis. 
USEPA = U.S. Environmental Protection Agency. 
% = percent. 



ated groundwater. The analytical data for samples from three sampling events 
confirmed that manmade chemicals are not present at the background locations, 
indicating that human activities have not affected groundwater quality at the 
locations. The organic analytical data for the background groundwater samples 
are summarized in Table 4-2. Two organic chemicals, bis(2-ethylhexyl)phthalate 
and carbon disulfide, reported in background groundwater samples are caused by 
laboratory or sampling procedures and natural processes, respectively. 

FINAL DRAFT 

Table 4-2 
Summary of Analytical Results for Organic Analyses Conducted on Background 

Groundwater Samples 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Monitoring Well ID 

KBA-1 l-l 

Compounds Detected 

None 

Concentration Range Associated Sample 

(J&4/8 Event 

WA WA 

KBA-11-7 carbon disulfide 

KBA-1 l-4 bis(2-Ethylhexyhphthalate 

KBA-1 l-l 1A bis(2Ethyihexyl)phthalate 

KBA-ll-11B bis(2-Ethylhexyl)phthalate 

KBA-11-12 bis(2Xthyfhexyl)phthalate 

KBA-1 l-20 bis(2-Ethylhexyl)phthalate 

13 

0.8 J 

0.6 J 

14 J 

32 

1 J and 5 J 

September 1994 

September 1994 

September 1994 

September 1994 

September 1994 

January and September 
1994 

Notes: AFI = Resource Conservation and Recovery Act (RCBA) facility investigation, 
ID = identification. 
M/P = micrograms per liter. 
N/A = not applicable. 
J = estimated concentration. 

Bis(2-ethylhexyl)phthalate in groundwater samples is commonly an artifact of 
laboratory and sampling procedures because it is present on the surface of 
plastic items used during the course of sampling and analysis. In the 
environment, bis(2-ethylhexyl)phthalate has a very low solubility and sorbs to 
soil particles so strongly that any migration via groundwater is extremely 
retarded relative to the rate of groundwater flow. In the letter report 
contained in Appendix D, there is a discussion of the behavior of phthalates in 
the environment that supports the conclusion that the bis(2-ethylhexyl)phthalate 
detections in the background groundwater samples is not representative of 
groundwater at the sample location. 

Carbon disulfide was detected in a sample collected during the September 1994 
sampling event from monitoring well KBA-11-7 at a concentration of 13 pg/R. 
Carbon disulfide is an organic chemical that is naturally produced in the 
environment by microbial reduction of sulfates in soil (Howard, 1990). The 
letter report contained in Appendix D presents a more detailed discussion about 
the evaluation of carbon disulfide in the study area and the conclusion that the 
detection of this compound in a sample from well KBA-11-7 is representative of 
background conditions. 
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Inorganic analytical data from three sampling events was used to develop the 
background groundwater data set. Development of the data set included evaluating 
the distribution of the data, testing the data for outlier values, removal of 
outlier values from the data set, and performing an analysis of variance (ANOVA) 
test on the measurements from the three sampling events. These evaluations were 
done for each analyte of interest (Table 4-3). The purpose and outcome of these 
evaluations is presented in the remainder of this section. 

Table 4-3 
Inorganic Analytes Evaluated as Potential Contaminants 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Appendix IX Inorganic Analvtes 

Antimony Arsenic Barium 

Beryllium Cadmium Chromium 

Cobalt Wwr Lead 

Mercury Nickel Selenium 

Silver Thallium Vanadium 

Zinc Cyanide Sulfide 

Tin 

Additional Analytes Included to Support the Ecological Risk Assessment 

Aluminum Iron 

Manganese 

U.S. Environmental Protection Agency, 1989, Appendix lX. 

Note: RFI = Resource Conservation and Recovery 
Act (RCRA) facility investigation. 

The first statistical evaluation that was performed on groundwater inorganic 
analytical data, background or otherwise, was to evaluate the data distribution 
for normality. The distribution of concentrations and natural log values of 
concentrations were evaluated using probability plots and statistics such as the 
coefficient of variation and Pearson' product moment correlation coefficient for 
goodness of fit compared to the standard normal distribution (Appendix E). The 
log-transformed concentrations better approximate a normal distribution, so log- 
transformed values were used for calculation of test statistics for the outlier 
tests and ANOVA. 

The purpose of performing the outlier and ANOVA tests on the background data was 
to develop, for each analyte, a set of measurements that are from the same distri- 
bution. The background data set is composed of measurements from a single 
distribution so that comparisons to site data are useful in detecting 
differences. 

Table 4-4 summarizes the results of the outlier tests that were performed on the 
log-transformed background values. Appendix F contains more detailed 
presentations of the outlier tests. The outlier test was used to identify 
measurements that do not fit the distribution of the rest of the data. Data 
points that showed a 95 percent or greater probability of being outlier values 
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compared to the other measurements of a particular analyte were removed from the 
data set. Before the outlier values were removed from the data set, the value 
of the measurement was verified to check for a transcription error that may have 
caused the difference. 

Table 4-4 
Summary of Outlier Values Removed from the 

Background Groundwater Data Set 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Sample Event Analyte Well ID 
Concentration/ 

Qualifier 
Cutlier Probability 

(Percent) 

April Arsenic KBA-1 l-12* 15.05 95.0 

September Cadmium KBA- 11-20 14 99.9 

April Nickel KBA-ll-11B 40 u 99.0 

January Selenium KBA-1 l-20 15.2 U 99.0 

April Silver KBA-11-11s 10 LJ 95.0 

April Tin KBA-ll-11B 1,ooo u 99.9 

April Vanadium KBA-11-11s 50 u 97.5 

* Duplicate samples have been averaged. 

Notes: RFI = Resource Conservation and Recovery Act (RCRA) facility investigation. 
U = nondetected value. Sample quantitation limit reported. 
J = estimated detected value. 
UJ = estimated quantitation limit. 

After outlier values were removed from the data set an ANOVA test was performed 
to verify that the measurements from the seven background monitoring wells were 
from the same distribution. The ANOVA' test was used to detect significant 
differences between data from the background wells. None of the background 
monitoring wells was found to be significantly different, indicating that the 
measurements are from the same distribution. Results of the ANOVA test are 
summarized in Table 4-5 and presented in detail in Appendix G. . 

4.2 COMPARISON OF SITE GROUNDWATER DATA TO BACKGROUND. Inorganic analytical 
data from potentially contaminated groundwater sample locations were compared to 
the background data set to evaluate for significant differences. A statistical 
approach was used for the comparisons. Because the data sets for individual 
analytes contain variable percentages of nondetected values, there is not a 
single statistical test that would be appropriate for all of the comparisons. 
Three different statistical tests were used for the comparisons. Test selection 
for a particular comparison was based on the total number of nondetected values 
in the data sets being compared, as follows: 

. Student's t test for 0 to 15 percent nondetected values, 

. Mann Whitney U test for 16 to 50 percent nondetected values, and 

. test for proportions for 51 to 90 percent nondetected values. 
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Table 4-5 
Summary of Results of Analysis of Variance Tests Performed on 

Background Groundwater Inorganic Data 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Analyte 
Calculated F 

Statistic 
Critical Value Result 

Aluminum 1.23 2.81 Do not reject H,. 

Antimony 0.57 2.81 Do not reject H,. 

Arsenic 0.52 2.63 Do not reject H,. 

Barium 1.08 2.66 Do not reject H,. 

Beryllium 0.14 2.70 Do not reject H,. 

Cadmium 0.57 2.70 Do not reject H,. 

Chromium 0.20 2.66 Do not reject H,. 

Cobalt 0.12 2.66 Do not reject He. 

Wvr 0.29 2.63 Do not reject H,. 

Cyanide 0.02 2.66 DC not reject H,. 

Iron 0.32 2.81 Do not reject H,. 

Lead 0.65 2.70 Do not reject H,. 

Manganese 1.20 2.81 Do not reject H,. 

Mercury 0.16 2.63 Do not reject Ho. 

Nickel 0.15 2.66 Do not reject H,. 

Selenium 0.15 2.70 Do not reject H,. 

Silver 0.05 2.70 Do not reject Ho. 

Sulfide 0.27 2.66 Do not reject H,. 

Thallium 0.23 2.7 Dc not reject H,. 

Tin Too few measurements to perform test. 

vanadium 0.29 2.70 Do not reject H,. 

Tmc 0.43 2.66 Do not reject H,. 

Notes: RFI = Resource Conservation and Recovery Act (RCRA) facility investigation. 
H, = null hypothesis (refer to Table 4-l for description of null hypothesis). 

KB [WI-l I.RPTl 
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If the percentage of nondetected values was more than 90, then no statistical 
comparison was performed. Because these analytes have less than a 1 in 10 chance 
of being detected, they are eliminated as potential contaminants. (Similarly, 
there is a 90 percent chance that the analyte will not be detected.) 

For the U test and Student's t test, a significant difference means that the site 
data contain significantly higher concentrations of an analyte than the back- 
ground data set. Specifically, rejecting H, for the t test means that the log- 
normal mean value of the characterization data is greater than the mean log- 
normal background value. For the U test, rejecting H, means that the characteri- 
zation data distribution is shifted to the right (towards higher concentrations) 
relative to the background data distribution. For the test for proportions, a 
significant difference means that one of the data sets contains a significantly 
higher number of detected values than the other. A straight forward comparison 
of the proportion of detected values in each data set being compared identifies 
the data set that contains a (statistically significant) greater proportion. 
Significant differences may be evidence that the site has affected groundwater, 
causing concentrations of certain inorganic constituents to increase. 

Potentially contaminated groundwater sampling locations are referred to as 
characterization wells in this report. The characterization wells are suitably 
located to provide information to characterize releases from the site. At Site 
11, characterization wells are within the zone of the surficial aquifer that is 
known to be contaminated by releases from the landfill based on the presence of 
organic chemicals characteristic of the plume of contaminated groundwater. As 
described in detail in the letter report, any inorganic contaminants released 
from the landfill can be expected to be contained within the plume of VOC 
contaminated groundwater based on the evaluations that have been performed 
(Appendix D). 

The inorganic data from characterization wells were evaluated by dividing the 
characterization data into three subsets based on geographic location. Inorganic 
data from each subgroup was compared to background. One subset includes data 
from four characterization wells in the landfill. A second subset includes data 
from seven characterization wells adjacent to the landfill and on NSB property. 
The third subset includes data from characterization wells in the subdivision. 
Table 4-6 lists the identifications of the wells in each subset. A summary of 
the inorganic analytical results for all well groups is presented in Table 4-7. 
More comprehensive tables of analytical data are included in Appendices B and C. 
Figures 3-3 and 3-5 show the locations of the monitoring wells. 

Table 4-8 lists the percentage of nondetected values and subsequent statistical 
tests that were used to evaluate the site data relative to background. The 
results of the statistical tests are also summarized in Table 4-8. More detailed 
presentations of the statistical comparisons are included on spreadsheets in 
Appendix H. 

In the landfill, eight inorganic constituents were found to have significant 
differences when compared to background. The eight constituents are iron, 
aluminum, manganese, barium, arsenic, antimony, lead, and vanadium. The 
student's t test was used to evaluate iron, aluminum, manganese, and barium. The 
results of the t tests indicate that the differences were associated with wells 

K9 WI-1 1 .RPTl 
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Table 4-6 
Identification of Background, Characterization, and 

Delineation Well Groups 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Background Wells 
KBA-11-1 KBA-11-4 KBA-11-7 KBA-1 l-l 1A 
KBA-ll-11B KBA-1 l-12 KBA-1 l-20 

Onsite Characterization Wells 

KBA-1 l-10A KBA-1 l-1OB 
KBA-1 l-22A KBA-1 1-22B 

Characterization Wells Adiacent to the Landfill and on NSB Property 
KBA-1 l-2 KBA-l l -3A KBA-1 l-38 KBA-1 l-5 
KBA-1 l-6 KBA-1 l-88 KBA-1 l-13A 

Delineation Wells 

KBA-l l -3C KBA-11-8A KBA-11% KBA-1 l-9 
KBA-ll-1OC KBA-11-11 C KBA-1 l-138 KBA-11-14 
KBA-11-15 KBA-1 l-17C KBA-1 l-19B KBA-1 l-21 

Characterization Wells in the Subdivision 

KBA-11-16 KBA-1 l-17A KBA-1 l-178 
KBA-ll-ISA 

KBA-1 l-18 

Notes: RFI = Resource Conservation and Recovery Act (RCRA) 
(RCRA) facility investigation. 

NSB = Naval Submarine Base (Kings Bay, Georgia). 

KB WI-1 1 .RPTl 
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Table 4-7 
Ranges of Concentrations and Frequency of Detection for Inorganic Analytes in Groundwater Samples 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Analyte 

Background 

Concentration 

Range (119/f) 
Frequency 

Onsite Adjacent to Landfill Subdivision Delineation Wells 

Concentration Concentration Concentration 

Range bdf) 
Frequency 

Range 019/f) 
Frequency 

Range lug/f) 
Frequency 

Concentration 

Range lug/f) 
Frequency 

Afuminum 

4ntlmony 

Csenic 

Sariurn 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

ND to 41,100 

ND to 10.5 

ND to 15.2 

6.7 J to 81 

ND to 1.2 J 

ND to 14 

1,360 J to 
125,000 

ND to 45.5 

ND to 2.8 J 

ND to 24.3 J 

none 

81.4 J to 6,040 

17/19 

2121 

8/21 

21/21 

?/21 

3121 

19/19 

17121 

l/21 

17121 

o/21 

19119 

ND to 42,100 

ND to 16.5 J 

ND to 15.7 

15.3 J to 71.8 J 

ND to 2.1 J 

ND to 13.5 

1,950 J to 
73,900 J 

ND to 147 

ND to 18.2 J 

ND to 50.2 

none 

344to 45,300 

If/f2 

4112 

8112 

12112 

2112 

2112 

12/12 

11112 

2/12 

7112 

o/12 

12112 

ND to 64,100 

ND to 20.7 J 

ND to 10.9 

4.6 J to 99.1 J 

ND to 1.2 J 

ND to 74.9 

939 J to 
274,000 J 

ND to 74.3 

ND to 9.6 J 

ND to 21.3 J 

none 

160 Jto 
10,300 

16119 

4121 

11/21 

21121 

3121 

5121 

19119 

17121 

l/21 

14121 

o/21 

19119 

ND to 68,100 

NDto 1.9 J 

ND to 7.7 J 

15Jto524 

NDto2J 

ND to 40.1 

2,130 J to 
50,100 

7.8 J to 76.7 

ND to 13.9 J 

ND to 63 

none 

336 to 17,300 

12/13 

l/15 

lOf15 

15115 

3/15 

4115 

13113 

15115 

4115 

13115 

o/15 

13113 

ND to 246,000 

ND to 23 J 

ND to 19.5 

8.5 J to 222 

ND to 6.1 

ND to 25.8 

1,320 J to 
86,000 

ND to 252 

ND to 10.3J 

ND to 61.5 

none 

ND to 18,700 

27 J34 

10136 

E/36 

36136 

5136 

10136 

36J36 

26136 

4/36 

31136 

O/36 

35J36 

Lead ND to 35.4 

Magnesium 345 Jto 
4,730 J 

See notes at end of table. 

12121 ND to 17.6 8112 ND to 39.8 10121 ND to 15.2 J 7J15 ND to 77 21 J36 

19/19 1,110 J to 17,700 12/12 261 J to 19119 995 J to 26,700 13/13 811 J to 36/36 
4,270 J 23,600 



Table 4-7 (Continued) 
Ranges of Concentrations and Frequency of Detection for Inorganic Analytes in Groundwater Samples 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Background Onsite Adjacent to Landfill Subdivision Delineation Wells 

Analyte Concentration 
Frequency 

Concentration 
Frequency 

Concentration 
Frequency 

Concentration Concentration 
Range lug/d Range bsl4 Range h/d Range h/L) 

Frequency 
Range tug/4 

Frequency 

Manganese 5.4 J to 47.6 19119 4.4 J to 415 12112 ND to 412 18119 6.2 J to 64.4 13113 1.5 J to 213 36/36 

vlercury ND to 0.33 2J21 ND to 0.24 2112 ND to 0.44 2121 none O/15 ND to 1.6 4136 

Nickel ND to 13.7 J 8121 ND to 135 8/12 ND to 46.6 8121 ND to 55.6 12115 ND to 53.2 15/36 

Jotasslum ND to 4,450 J 16119 8,260 to 19,400 12112 964 J to 19/19 ND to 4,070 J 11113 ND to 15,400 31136 
11,900 

Selenium ND to 2.5 J l/21 NDto8 2112 ND to 4.3 J l/21 ND to 13 J 3115 ND to 23.4 4136 

Silver none o/21 ND to 5.3 J l/12 ND to 6.1 J 2121 NDto5J l/15 ND to 6.4 J 4136 

Sodium 2,560 J to 19119 8,390 to 39,300 J 12/12 1,390 J to 19119 6,400 to 13113 2,520 J to 36136 
37,100 J 55,900 152,000 J 218,000 J 

Sulfide ND to 1,600 J 5121 ND to 2,200 J 4112 ND to 2,000 J 9121 ND to 5,300 J 5115 ND to 3,000 lOJ36 

Thallium none o/21 none o/12 none o/21 ND to 1.1 J l/15 ND to 1.8 J l/36 

Vanadium ND to 16 J 8121 3.4 J to 40.0 J 10112 ND to 46.8 J 14121 ND to 63.6 J 6115 ND to 135 13136 

Zinc ND to 88 13121 ND to 167 10112 ND to 209 15121 ND to 94 8115 ND to 94.9 25136 

Tin none 016 13.7 J l/l none o/4 ND to 14.2 J 216 ND to 16.1 J 216 

Notes: RF1 = Resource Conservation and Recovery Act (RCRA) facility investigation. 
m/f = micrograms par liter. 
ND = not detected. 
J = estimated value. 
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Adjacent landfill 

Onsite 

Delineation 

13 Student’s t 

10 Student’s t 

16 U test 

Analyte 

hminum I 

Well Group 

Subdivision 

A ntimony Subdivision 

Adjacent landfill 

Onsite 

Delineation 

P usenic Subdivision 

Adjacent landfill 

Onsite 

Delineation 

B karium Subdivision 

Adjacent landfill 

.,.*. 
See notes at ena or taDre. 

Table 4-8 
Groundwater Statistical Comparisons Summary Table and Results 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Say, Georgia 

Percent 
Nondetected 

Statistical Test 
Used’ 

Calculated Value’ Critical Value 
Result of 

Values 
Statistical Test 

9 Student’s t 16: WA WA N/A 
17A: t = 1.694 t,,.os = 1.725 
178: t = -0.568 

Do not reject H, 
t0,05 = 1.725 Do not reject H, 

18: t = -0.607 b.os = 1.725 
19A: N/A 

Do not reject H, 

WA WA 

13A: N/A 
2: t = 1.097 
3A: I=1536 
38: t = -0.298 
5: t = 2.089 
6: t = 0.607 
86: t = -1.487 

1OA: t = 1.774 
1OB: t = -0.250 
2%: t = 0.387 
228: t = -1.418 

z = 1.84 

WA N/A 
b,os = 1.725 Do not reject H, 
t,,05 = 1.725 Do not reject H, 
fo.os = 1.725 Do not reject H, 
fo.os = 1.725 Reject H, 
t,,os = 1.725 Do not reject H, 
t,,os = 1.725 Do not reject H, 

&s = 1.725 Reject H, 
too5 = 1.725 Do not reject H, 
$,o5 = 1.725 Do not reject H, 
$,,,,5 = 1.725 Do not reject H, 

zo,05 = -1.645 Do not reject H, 

92 None WA N/A 

86 Proportions 

82 Proportions 

79 Proportions 

z = 0.88 

z = 1.71 

z = 1.63 

zo.05 = 1.645 Do not reject H, 

zo.05 = 1.645 Reject H, 

zo.05 = 1.645 Do not reject H, 

51 Proportions 

56 Proportions. 

53 Proportions 

61 Proportions 

z = 1.85 

z = 1.12 

z = 1.74 

z = 0.49 

zo.05 = 1.645 Reject H, 

zo,05 = 1.645 Do not reject H, 

Z o.05 = 1.645 Reject H, 

Z o,05 = 1.645 Do not reject H, 

0 Student’s t 16: t = -0.161 to.os = 1.717 Do not reject H, 
17A: t = 4.826 fo,os = 1.717 Reject H, 
178: t = 0.842 b,os = 1.878 Do not reject H, 
18: t = 0.674 b,os = 1.717 Do not reject H, 
19A: t = 1.632 fo,os = 1.717 Do not reject H, 

0 Student’s t 13A: t = 0.431 b,os = 1.717 Do not reject H, 
2: t = -1.359 b,os = 1.717 Do not reject H, 
3A: t = -0.589 b.os = 1.717 Do not reject H, 
38: t = -0.640 t,,os = 1.717 Do not reject H, 
5: t = 0.323 b.o5 = 1.717 Do not reject H, 
6: t = -1.697 b.o5 = 1.717 Do not reject H, 
8B: t = 1.115 b,o5 = 1.717 Do not reject H, 

KB WI-ll.FPTl 
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Analyte 

3arium 
continued) 

Table 4-8 (Continued) 
Groundwater Statistical Comparisons Summary Table and Results 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Ease 
Kings Bay, Georgia 

Percent 
Well Group Nondetected 

Statistical Test 
Used 

Calculated Value Critical Value 
Result of 

Values 
Statistical Test 

Onsite 0 Student’s t 1oA: t = 5.122 $,os = 1.723 Reject H, 
10B: t = 0.136 t,,cs = 1.717 Do not reject H, 
22A: t = -3.383 $,os = 1.719 Do not reject H, 
22B: t = -0.546 tc,cs = 1.723 Do not reject f-l, 

Delineation 0 Student’s t 1OC: t = -0.088 tc,cs = 1.717 Do not reject H, 
11C: t = -1.890 tcos = 1.725 Do not reject H, 
138: t = -1.023 & = 1.717 Do not reject Ho 
14: t = 0.795 t,,.os = 1.717 Do not reject H, 
15: t = 1.719 b.os = 1.717 Reject Ho 
17c: t = -1.547 b.os = 1.722 Do not reject H, 
19B: t = -4.060 $,os = 1.812 Do not reject Ho 
21: t = 3.890 t,,os = 1.717 Reject H, 
3C: t = -1.498 b.os = 1.717 Do not reject Ho 
8A: t = -0.684 & = 1.717 Do not reject Ho 
8C: t = 0.813 b.os = 1.717 Do not reject H, 
9: t = 1.136 b.os = 1.717 Do not reject Ho 

3eryllium Subdivision 69 Proportions z = 1.16 zo,05 = 1.645 Do not reject Ho 

Adjacent landfill 76 Proportions z = 1.45 Z cc5 = 1.645 Do not reject Ho 

Onsite 73 Proportions z = 1.03 zcc5 = 1.645 Do not reject H, 

Delineation 79 Proportions z = 1.74 z ,,,,,5 = 1.645 Reject H, 

hdmium Subdivision 83 Proportions z = 1.29 z,,,,,~ = 1.645 Do not reject H, 

Adjacent landfill 83 Proportions z = 1.17 Z o.05 = 1.645 Do not reject H, 

Onsite 88 Proportions Could not perform test (nP ~5). 

Delineation 79 Proportions z = 1.55 z,,.-,~ = 1.645 Do not reject H, 

Chromium Subdivision 11 Student’s t 

Adjacent landfill 19 U test 

Onsite 15 U test 

Delineation 24 U test 

16: t = 0.463 b,o5 = 1.717 Do not reject Ho 
17A: t = 1.066 & = 1.717 Do not reject H, 
178: t = 0.214 b,os = 1.717 Do not reject Ho 
18: t = 0.813 too5 = 1.717 Do not reject H, 
19A: t = 1.923 b,os = 1.717 Reject Ho 

z = 0.2138 zo.05 = -1.645 Do not reject Ho 

2 = -0.1497 zo.05 = -1.645 Do not reject H, 

z = 0.15 zo.05 = -1.645 Do not reject Ho 

kbalt Subdivision 

Adjacent landfill 

86 Proportions z = 1.87 z0,D5 = 1.645 Reject Ho 

93 None WA WA 

See notes at end 01 table. 

KB [RFI-11 .FPTl 

mhr.01.96 4-l 3 



FINAL DRAFT 

Table 4-8 (Continued) 
Groundwater Statistical Comparisons Summary Table and Results 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Analyte 

Cobalt 
(continued) 

Well Group 

Onsite 

Delineation 

Percent 
Nondetected 

Statistical Test 
Calculated Value Critical Value 

Result of 

Value 
Used Statistical Test 

88 Proportions Could not perform test (nP ~5). 

91 None 

Copper Subdivision 17 U test 

Adjacent landfill 26 U test 

Onsite 27 U test 

Delineation 16 U test 

z = -2.8718 zo,05 = -1.645 Reject H, 

z = 0.6918 Z o,05 = -1.645 Do not reject H, 

z = 1.1414 zo,05 = -1.645 Do not reject H, 

z = -1.41 zo.05 = -1.645 Do not reject H, 

Cyanide Subdivision 100 None WA WA 

ron 

Adjacent landfill 

Onsite 

Delineation 

Subdivision 

100 None WA N/A 

100 None WA N/A 

100 None WA WA 

0 Student’s t 16: N/A N/A N/A 
17A: t = 1.757 
178: t = 0.582 
18: t = 0.725 
19A: N/A 

t0,05 = 1.725 Do not reject H, 
tcos = 1.725 Do not reject H, 
b,05 = 1.725 Do not reject H, 

VA WA 

Adjacent landfill 

Onsite 

Delineation 

iee notes at end of table. 

0 Student’s t 13A: N/A WA WA 
2: t = 0.933 b,05 = 1.725 Do not reject H, 
3A: t = 2.343 fo,05 = 1.725 Reject H, 
3B: t = -0.409 fo,05 = 1.725 Do not reject H, 
5: t = 1.533 to.o5 = 1.725 Do not reject H, 
6: t = -0.736 bo5 = 1.725 Do not reject H, 
88: t = 2.172 b.o5 = 1.725 Reject H, 

0 Student’s t 1oA: t = 13.129 ‘o.05 = 1.731 Reject H, 
1OB: t = 0.473 t0.05 = 1.725 Do not reject H, 
2.x t = 3.183 b,05 = 1.725 Reject H, 
228: t = -0.603 too5 = 1.725 Do not reject H, 

2 Student’s t 1oc: t = 0.410 b,05 = 1.725 Do not reject H, 
11c: t = -0.442 ‘0.05 = 1.725 Do not reject H, 
138: t = -0.473 b.05 = 1.725 Do not reject H, 
14: t = 2.166 t,,05 = 1.725 Reject H, 
15: t = 0.861 ‘0.05 = 1.725 Do not reject H, 
17C: t = -0.265 too5 = 1.725 Do not reject H, 
19B: t = -0.335 b,05 = 1.735 Do not reject H, 
21: t = 1.938 bo.05 = 1.725 Reject H, 
3C: t = -3.287 b.o5 = 1.725 Do not reject H, 
8A: t = 2.916 b,05 = 1.725 Reject H, 
8C: t = 1.202 b,05 = 1.725 Do not reject H, 
9: t = 0.969 b,05 = 1.725 Do not reject H, 

KB (W-1 1 .RF’Tl 
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Table 4-8 (Continued) 
Groundwater Statistical Comparisons Summary Table and Results 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Analyte Well Group 
Percent 

Nondetected 
Value 

Statistical Test Result of 
Used 

Calculated Value Critical Value 
Statistical Test 

-cad Subdivision 

Adjacent landfill 

Onsite 

Delineation 

47 U test 

48 U test 

35 U test 

40 U test 

z = 0.8022 

z = -0.1509 

z = -4.566 

z = 0.47 

zo,05 = -1.645 Do not reject H, 

zo.05 = -1.645 Do not reject H, 

20.05 = -1.645 Reject H, 

zo.05 = -1.645 Do not reject H, 

flanganese Subdivision 0 Student’s t 16: WA WA N/A 
17A: t = 0.481 
178: t = -0.816 
18: t = 0.092 
19A: N/A 

fo,05 = 1.725 Do not reject H, 

b.os = 1.725 Do not reject H, 
b,05 = 1.725 Do not reject H, 

N/A VA 

Adjacent landfill 

Onsite 

Delineation 

3 Student’s t 13A: N/A WA WA 
2: t = 1.166 b.o5 = 1.725 Do not reject H, 
3A: t = 16.182 b,05 = 1.739 Reject H, 
38: t = 0.139 fo.05 = 1.725 Do not reject H, 
5: t = 1.189 b,05 = 1.725 Do not reject H, 
6: t = -0.271 fo.05 = 1.725 Do not reject H, 
8B: t = 2.571 t0.05 = 1.725 Reject H, 

0 Student’s t 1OA: t = 17.872 b.05 = 1.725 Reject H, 
1OB: t = -0.699 b,05 = 1.725 Do not reject H, 
22Az t = 5.147 b,05 = 1.725 Reject H, 
228: t = -1.601 t0,05 = 1.725 Do not reject H, 

0 Student’s t 1OC: t = 1.918 b.o5 = 1.725 Reject H, 
11C: t = 2.698 b,o5 = 1.725 Reject H, 
138: t = 0.973 fo.05 = 1.725 Do not reject H, 
14: t = 0.814 t,,os = 1.725 Do not reject H, 
15: t = 1.269 b.05 = 1.725 Do not reject H, 
17c: t = 1.00 tr,05 = 1.725 Do not reject H, 
19B: t = 0.108 b,05 = 1.734 Do not reject H, 
21: t = 1.377 t,,05 = 1.725 Do not reject H, 
3C: t = -2.087 t,,05 = 1.725 Do not reject H, 
8A: t = 13.705 b.05 = 1.726 Reject H, 
8C: t = 0.535 t,,05 = 1.750 Do not reject H, 
9: t = -1.375 b.05 = 1.725 Do not reject H, 

dercury Subdivision 

Adjacent landfill 

Onsite 

Delineation 

94 None 

90 Proportions 

88 Proportions 

89 Proportions 

WA WA 

Could not perform test (nP ~5). 

Could not perform test (nP ~5). 

z = 0.19 ?-,05 = 1.645 Do not reject H, 

Jickel Subdivision 

Adjacent landfill 

Onsite 

Delineation 

See notes at end of table. 

43 U test 

61 Proportions 

50 U test 

59 Proportions 

z = -3.0167 

z = 0.12 

z = -1.401 

z = 0.12 

zo,05 = -1.645 Reject H, 

zo.05 = 1.645 Do not reject H, 

zo.05 = -1.645 Do not reject H, 

zo.05 = 1.645 Do not reject H, 

KB [RFi-l 1 .RPTl 
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Table 4-8 (Continued) 
Groundwater Statistical Comparisons Summary Table and Results 

Analyte 

Selenium 

Silver 

Well Group 

Subdivision 

Adjacent landfill 

Onsite 

Delineation 

Subdivision 

Adjacent landfill 

Onsite 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Percent 
Nondetected 

Statistical Test 
Calculated Value Critical Value Result of 

Values 
Used Statistical Tesi 

89 Proportions Could not perform test (nP ~5). 

95 None N/A WA 

88 Proportions Could not perform test (nP ~5). 

91 None WA N/A 

97 None WA WA 

94 None WA WA 

96 None WA WA 

Delineation 92 None WA WA 

sulfide 

‘hallium 

Subdivision 

Adjacent landfill 

Onsite 

Delineation 

Subdivision 

72 Proportions 

67 Proportions 

73 Proportions 

74 Proportions 

92 None 

z = 0.63 

z = 1.31 

z = 0.59 

z = 0.33 

WA 

zo.05 = 1.645 Do not reject H, 

zo,05 = 1.645 Do not reject H, 

zo,05 = 1.645 Do not reject H, 

20,05 = 1.645 Do not reject H, 

WA 

Adjacent landfill 

Onsite 

Delineation 

‘in Subdivision 

Adjacent landfill 

Onsite 

Delineation 

anadium Subdivision 

Adjacent landfill 

Onsite 

Delineation 

ee notes at end of table. 

100 None 

91 None 

98 None 

83 Proportions. 

100 None 

88 None 

83 Proportions 

60 Proportions 

46 U test 

44 U test 

62 Proportions 

WA WA 

N/A WA 

WA WA 

Could not perform test (nP ~5). 

N/A WA 

Only one measurement. 

Could not perform test (nP ~5). 

z = 0.00 zo.05 = 1.645 Do not reject H, 

z = -2.2691 Z o,05 = -1.645 Reject H, 

z = -2.433 zo,05 = -1.645 Reject Ho 

z = 0.29 zo,05 = 1.645 Do not reject Ho 
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Table 4-8 (Continued) 
Groundwater Statistical Comparisons Summary Table and Results 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Analyte Well Group 
Percent 

Nondetected 
Statistical Test 

Used 
Calculated Value Critical Value 

Result of 
Statistical Test 

Zinc Subdivision 42 U test z = -0.5936 zo,05 = -1.645 Do not reject H, 

Adjacent landfill 33 U test z = -0.2641 Z 0.05 = -1.645 Do not reject H, 

Onsite 30 U test z = -1.6092 zo,05 = -1.645 Do not reject H, 

Delineation 34 U test z = -0.51 zo,05 = -1.645 Do not reject Ho 

’ Refer to Table 4-l for descriptions of statistical tests and corresponding references. 
2 For results of the student’s t test, the well identification number is listed to the left of the calculated value. 

Notes: RFI = Resource Conservation and Recovery Act (RCRA) facility investigation. 
Ho = null hypothesis. 
N/A = statistical comparison not applicable. 
< = less than. 
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KBA-ll-22A and KEiA-ll-IOA. Two of the eight constituents, lead and vanadium, 
were evaluated using the Mann-Whitney U test. The remaining elements, arsenic 
and antimony, were evaluated using the test for proportions. Results of the U 
test and test for proportions do not necessarily indicate which well is the 
source of the difference. 

For the analytes that failed the test for proportions and Mann-Whitney U tests, 
the site data were compared to the log-normal 95th percentile values. The values 
that exceed the 95th percentile background value may be the source of the 
differences detected by the statistical tests. Arsenic values that exceed the 
log-normal 95th percentile value are associated with well KBA-ll-1OB for the 
January and April 1994 sampling events. Antimony values that exceeded the 
background log-normal 95th percentile value are associated with wells KBA-ll-22A 
and KBA-ll-1OA for the September 1994 sampling event. None of the onsite lead 
values exceeded the.background 95th percentile value. Vanadium and zinc values 
that exceed the log-normal 95th percentile background value are associated with 
wells KBA-ll-IOA and KBA-ll-IOB, April and September 1994. 

The statistical comparison results for wells adjacent to the landfill are similar 
to the results for the onsite wells, except that significant differences were not 
found for lead, barium, antimony, and arsenic. Significant differences for iron, 
aluminum, and manganese were limited to wells, KBA-ll-3A and KBA-ll-8B, except 
that well KBA-11-5 had a significant difference for aluminum. Vanadium values, 
evaluated using the U test, exceed the log-normal 95th percentile background 
value were associated with wells KBA-ll-13A, KBA-ll-3A, and KBA-11-5. 

Results of statistical comparisons for characterization wells in the subdivision 
were rather unique in that significant differences were found for nickel, cobalt, 
chromium, and copper. None of the other well groups had significant differences 
for these analytes. Arsenic and barium values for the subdivision characteri- 
zation wells were also significantly different when compared to background, 
similar to the onsite characterization wells. In the subdivision, KBA-ll-17A had 
significantly higher concentrations of barium. 

The only analytes in the delineation well.group that had significant differences 
were beryllium, iron, barium, and manganese. However, the beryllium differences 
are attributed to a higher percentage of detected values in the background data 
set rather than the delineation data set. With the exception of iron, barium, 
and manganese, the extent of any other inorganic releases are defined by the 
delineation wells. In an ideal situation, none of the delineation data would 
have differences when compared to background, but geologic settings are 
inherently heterogeneous on the ppm scale of these observations. Most of the 
background wells are in the shallow to middle zones of the surficial aquifer, but 
7 of 12 delineation wells are deep. If the surficial aquifer has different 
background populations in the deep zone, this could cause statistical differences 
when delineation data or characterization data from deep wells are compared to 
background. Variations in iron and manganese concentrations can be attributable 
to the fact that they are major cations in the minerals comprising the aquifer 
matrix. 

In summary, the statistical results indicate that the characterization data do 
have significant differences when compared to background. Analytes having 
significant differences are iron, aluminum, barium, arsenic, antimony, lead, 
manganese, nickel, vanadium, chromium, copper, and cobalt. The differences may 

KB WI-1 1 .FU’Tl 
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be related to waste disposal activities at the site. The fact that only three 
sampling events were evaluated limits the degree of certainty associated with any 
conclusions drawn from the statistical comparisons. Natural variations beyond 
the background concentrations that have been defined for the site cannot be 
entirely ruled out. 

4.3 CHARACTERIZATION OF SITE SUBSURFACE SOIL. On September 13, 1995, subsurface 
soil samples were collected from 10 background locations to the north and east 
of Site 11 (Figure 4-l). The samples were analyzed for organic and inorganic 
constituents. The organic data were used to evaluate the locations for 
conditions that would not be representative of background, such as manmade 
chemicals. One phthalate compound was detected in two of the background 
subsurface soil samples, SB20603 and SB20803. The detection of a phthalate does 
not effect the useability of the background sample because phthalates are 
commonly artifacts of sampling and analytical procedures. A comprehensive list 
of validated analytical data for the background subsurface soil samples is 
included in Appendix C. The absence of organic compounds supports the conclusion 
that the locations sampled are representative of background conditions. 

Subsurface soil samples for characterization of potential contaminants were 
collected during two field programs. The first program was the initial RF1 
conducted during early 1992, during which time subsurface soil samples were 
collected from nine borings installed for monitoring wells (Figure 4-2). This 
field program and the analytical results were reported in the interim RF1 report 
(ABB-ES, 1993a), but a background data set was not available for use in 
evaluating potential inorganic contaminants. Therefore, the 1992 subsurface soil 
samples were included in the statistical evaluations presented in this report. 

The second field program that included collection of subsurface soil samples was 
the supplementalRF1 drilling program conducted during October andNovember 1993. 
The locations sampled during the November 1993 program were inside the landfill, 
to the east of the landfill, and to the west of the landfill (Figure 4-2). 

The statistical approach used to develop the background subsurface soil data set 
and compare the site subsurface soil inorganic data to corresponding background 
data is the same approach that was used for groundwater and described in Section 
4.2 of this report, except that an ANOVA test was not used. An ANOVA test is not 
applicable to the background subsurface soil data because the background soil 
data was derived from a single sampling event, unlike the groundwater background 
data that was composed of data from multiple sampling events. The same analytes 
were evaluated in soil and groundwater (Table 4-3). 

The background soil data were evaluated for outlier values (Appendix F). Three 
analyte concentrations in one of the background soil samples (llSB21003) were 
identified as outlier values. The three analytes are manganese (9.1 mg/kg), 
cyanide (0.15 J mg/kg), and nickel (4.5 J mg/kg). These measurements were 
removed from the background data set prior to comparing to site data. 

The site subsurface soil characterization inorganic data and background data are 
summarized in Table 4-9. More detailed reports of these data can be found in 
Appendices B and C. Table 4-10, summarizes the results of the statistical 
comparisons to background for each analyte evaluated. Appendix H contains 
spreadsheets where more details about the statistical analyses are presented. 

KB [RFI-11 .RPTl 
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Table 4-9 
Ranges of Concentrations and Frequency of Inorganic Analytes Detected in Subsurface 

Soil Samples 

Analyte 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Background Characterization 

Concentration Range 

@x&i) 
Frequency 

Concentration Range 

O-w/W 
Frequency 

Aluminum 1,600 to 5,040 lO/lO 896 to 3,620 

Antimony none o/10 none 

Arsenic ND to 0.89 J a/10 ND to 4.4 

Barium 2.5 J to 4 J lO/lO ND to 17.1 J 

Beryllium none o/10 ND to 0.14 J 

Cadmium ND to 0.78 J 2/10 ND to 0.81 J 

Calcium 18.7Jto69.3J lO/lO 22.8 J to 32,600 

Chromium 2 to 3.5 lo/lo ND to 4.7 

Cobalt ND to 0.95 J 9/10 ND to 2.3 J 

Wver NDtol J 7/10 NDto 1.2 J 

Cyanide ND to 0.15 J l/10 ND to 0.42 J 

Iron 540 to 1,390 lO/lO 236 J to 2,590 J 

Lead 1.9 to 3.3 lO/lO ND to 2.3 

Magnesium 44.1 J to 94.7 J lO/lO 33.9 J to 3,340 

Manganese 3 J to 9.1 lO/lO 1.5Jto35.5J 

Vlercury ND to 0.02 J 6/10 ND to 1.3 

Nickel ND to 4.5 J 2110 NDto4J 

‘otassium ND to 185 l/10 NDto200 J 

selenium none o/10 ND to 0.73 J 

jilver none o/10 none 

jodium none o/10 NDto 140J 

sulfide 23.2 J to 90.2 J lO/lO ND to 180 

rhallium none o/10 ND to 0.44 J 

/anadium 0.9 J to 3.5 J lO/lO ND to 4.4 J 

5nc 094Jto 1.6J lO/lO ND to 7.2 

‘in Not analyzed o/o none 

dotes: RFI = Resource Conservation and Recovery Act (RCRA) facility investigation. 
mg/kg = milligrams per kilogram. 
ND = not detected. 
J = estimated value. 

13/13 

o/21 

11/21 

20/21 

7/21 

l/21 

13113 

14/21 

3/21 

5/21 

4/21 

21/21 

la/21 

13/13 

13113 

2/21 

5121 

3/13 

3/21 

o/21 

6/13 

13121 

2/21 

18/21 

13/2l 

o/a 
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Table 4-10 
Subsurface Soil Statistical Comparisons Summary Table and Results 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Analyte 
Percent 

Nondetected 
Statistical Test Critical Calculated 

Used Value Value 
Result of Statistical Test 

Values 

Aluminum 0 Student’s t 

Antimony 100 None 

Arsenic 39 U test 

Barium 3 Student’s t 

Beryllium i7 Proportions 

1.721 -2.351 

WA N/A 

-1.645 0.317 

1.716 0.562 

1.645 2.07 

Do not reject H, 

WA 

Do not reject H, 

Do not reject H, 

Reject H,. Characterization 
samples have more detected 
values. 

Cadmium 

Chromium 

Cobalt 

90 Proportions 

19 U test 

61 Proportions 

Cannot perform test (nP < 5). 

-1.645 0.275 Do not reject Ho 

1.645 4.05 Reject Ho. Background has 
more detected values. 

Copper 61 Proportions 1.645 2.47 Reject H,. Background has 
more detected values. 

Cyanide 

Iron 

Lead 

Manganese 

Mercury 

87 Proportions 

0 Student’s t 

10 Student’s t 

0 Student’s t 

77 Proportions 

Cannot perform test (nP < 5). 

1.740 0.070 Do not reject H, 

1.701 -6.135 Do not reject H, 

1.762 1.383 Do not reject H, 

1.645 2.52 Reject H,. Background has 
more detected values. 

Nickel 

Selenium 

Silver 

80 Proportions 1.645 0.80 Do not reject H, 

90 Proportions Cannot perform test (nP < 5). 

97 None N/A WA WA 

Sulfide 

Thallium 

0 Student’s t 

94 None 

1.721 

WA 

1.162 

WA 

Do not reject H, 

WA 

Vanadium 10 Student’s t 1.699 -1.509 Do not reject H, 

Zinc 26 U test -1.645 -0.803 Do not reject H, 

Votes: RFI = Resource Conservation and Recovery Act (RCRA) facility investigation. 
H, = null hypothesis (refer to Table 4-l for description of null hypothesis). 
N/A = not applicable. 
< = less than. 
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Beryllium is the only analyte that was found to have significant differences that 
may be suggestive of contamination. For beryllium, the site data contain 
significantly more detected values (33 percent) than the background data set. 
The background data set did not contain any detected values. Seven character- 
ization samples contained detectable concentrations of beryllium that range from 
0.05 J to 0.14 J mg/kg. 

Three other analytes, cobalt, copper, and mercury, evaluated using the test for 
proportions, had significant differences, but the background data were the cause 
of the difference because the background data set had more detected values than 
the site data set (Table 4-9). 

4.4 CJlARACTERIZATION OF MEDIA WITHIN THE DISPOSAL AREA. The soil and liquid 
samples from the trenches excavated into the waste in the landfill were primarily 
collected for purposes of identifying the location(s) of the source of the 
organic contaminants that are in the groundwater. Inorganic analyses were also 
performed as part of the routine contract laboratory program (CLP) analytical 
services. The inorganic data from the soil and liquid samples were evaluated 
using a qualitative approach. A quantitative, statistical approach was not used 
because of differences in sampling procedures associated with the data sets that 
would be compared if the trench media were compared to background groundwater and 
subsurface soil media. The results of any statistical comparisons could be more 
representative of differences in the two sampling techniques than differences in 
the sample matrices. 

The trench soil and liquid inorganic data, summarized in Table 4-11, were 
evaluated by qualitatively comparing the inorganic concentrations to those 
associatedwith the soil and groundwater samples collected from locations between 
the disposal cells and at a depth interval near the bottom of the waste. 
Specifically of interest are those analytes in groundwater and subsurface soil 
that had significant differences when compared to background because those are 
the ones potentially released from the site. The analytes are iron, aluminum, 
barium, arsenic, manganese, nickel, chromium, cobalt, copper, antimony, lead, and 
vanadium in groundwater and beryllium in‘ soil. 

Beryllium was not detected in the trench soil samples, nor was it detected in 
subsurface soil samples SB11512 and SB11412 that were collected from locations 
between two disposal cells. If the absence of beryllium in the soil samples from 
the onsite borings and trenches is representative of the landfill in general, 
then it is not likely that the site is the cause of statistical differences 
between the subsurface soil and background data sets. 

Eight inorganic constituents were found to have significant differences when the 
data set for the onsite characterization wells were compared to the corresponding 
background data sets. With the exception of vanadium, concentrations were much 
higher in the trench liquid samples than in the groundwater samples from shallow 
wells KBA-ll-1OA and KBA-ll-22A. 

A total of 12 inorganic analytes have significant differences in groundwater 
relative to background. The 12 analytes are arsenic, chromium, cobalt, copper, 
nickel, barium, aluminum, iron, manganese, vanadium, antimony, and lead. Six of 

KB [RFI-11 .lU’Tl 
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Table 4-11 
Ranges of Concentrations and Frequency of Inorganic Analytes Detected in Trench Soil and 

Liquid Samples 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Trench Soil Trench Liquid 

Analyte Concentration Range 
Frequency 

Concentration Range 

Ow/kd k9/~) 
Frequency 

Aluminum 1,160 to 2,780 J 515 ND to 29,800 314 

Antimony none ‘316 ND to 18.4 J 215 

Arsenic none O/6 ND to 13 415 

Barium 2.3Jto7.1 J 516 120 to 292 515 

Beryllium none O/6 none O/5 

Cadmium none O/6 ND to 10.5 315 

Calcium ND to 2,580 4/5 117,000 to 165,000 414 

Chromium ND to 3.6 416 ND to 39.5 215 

Cobalt ND to 0.87 J 316 ND to 12.1 J l/5 

Copper ND to 2.6 316 2Jto309 515 
Cyanide none 01’3 ND to 32.1 J 215 

Iron 550 to 1,140 5/5 43,700 to 72,300 4/4 

Lead 1.8 to 7.9 6/6 ND to 219 415 

Magnesium 41.8Jto305J 5/6 7,910 to 13,700 414 

Manganese 3.4 to 14.6 J 5/5 335 to 1,250 414 

Mercury none 016 ND to 1.1 315 

Nickel NDto 1.1 J 516 ND to 64.6 315 

Potassium ND to 55.7 J 4/5 2,810 J to 8,600 J 414 

Selenium none 016 ND to 4.5 J 115 

Silver none O/6 ND to 3.4 J 215 

Sodium NDto211 J 4/5 6,200 to 12,900 4/4 

Sulfide ND to 64 J 116 ND to 15,000 215 

Thallium none O/6 none O/5 

Vanadium ND to 4.8 J 5/6 ND to 30.3 J 3/5 

Zinc ND to 15.7 3/6 ND to 2,180 415 
Tin none O/l none 011 

Notes: RFI = Resource Conservation and Recovery Act (RCRA) facility investigation. 
mg/kg = milligrams per kilogram. 
m/m = micrograms per liter. 
J = estimated value. 
ND = not detected. 
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the 12 analytes (aluminum, arsenic, chromium, cobalt, nickel, and vanadium) were 
detected in a groundwater sample from well KBA-ll-1OB (April 1994) at 
concentrations that were above the maximum value in trench liquids. Well KBA-ll- 
10B is screened in the middle zone of the aquifer. 

4.5 CJJARACTERIZATION OF PORCUPINE w<E. Porcupine Lake is a manmade surface 
water body. The bottom of the lake is below the water table and the lake surface 
is an expression of the water table. Sediment and surface water samples were 
collected from five locations in Porcupine Lake. There are no background 
sediment and surface water samples for the site because there were no background 
surface water bodies to sample. The primary objective for sampling the lake was 
to evaluate for organic contamination potentially associated with the plume of 
groundwater contaminated with organic chemicals. Inorganic analyses were also 
conducted as part of the routine CLP analytical services. Table 4-12 summarizes 
results of the inorganic analyses performed. 

If site-related inorganic contaminants are present in the lake sediment and/or 
surface water, they would have migrated in groundwater from the landfill to the 
lake. Therefore, the potential inorganic contaminants identified in the ground- 
water are the candidate contaminants of concern in the lake media. Twelve inor- 
ganic analytes were identified as potential contaminants in groundwater. The 12 
analytes are iron, aluminum, cobalt, chromium, barium, arsenic, manganese, 
copper, nickel, lead, antimony, and vanadium. These analytes were evaluated in 
the surface water and sediment using a qualitative comparison to background 
groundwater and subsurface soil, respectively. 

Most of the inorganic concentrations in surface water samples are below the 
corresponding concentrations in background groundwater samples. This is most 
likely caused by precipitation of dissolved constituents in the oxygenated water 
of the lake. The oxygen rich surface water provides an oxidizing environment 
that promotes precipitation of dissolved inorganic constituents compared to the 
oxygen deficient groundwater where inorganic constituents generally tend to be 
more soluble. 

Of the 12 inorganic constituents in groundwater above background levels, only 
iron was present in surface water at a concentration that exceeded the background 
groundwater maximum value. The maximum concentration of iron in surface water 
samples is 7,560 pg/R and the maximum background groundwater value is 6,040 pg/n. 
These two values are similar in magnitude, the larger value being approximately 
25 percent greater than the smaller value. 

Eight of the twelve constituents in groundwater that were found to have signifi- 
cant differences are also present in sediment at concentrations above the maximum 
background subsurface soil value. Six constituents, including iron, aluminum, 
copper, chromium, manganese, andvanadium, were present in sediment at concentra- 
tions less than two times the background subsurface soil maximum value. Barium 
was detected in sediment at a concentration five times the background subsurface 
soil maximum value. Lead was detected in sediment at a concentration slightly 
more than two times the background subsurface soil maximum value. 

In conclusion, there is no apparent inorganic contamination of surface water in 
Porcupine Lake. As for sediment in the lake, only barium was present at 
concentrations substantially greater than two times the corresponding maximum 
value for background subsurface soil. 
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Table 4-12 
Ranges of Concentrations and Frequency of Inorganic Analytes Detected in Sediment and 

Surface Water Samples 

I 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Sediment I Surface Water 

Analyte Concentration Range 

O-w/kg) 
Frequency 

Concentration Range 

lug/P) 
Frequency 

Aluminum 2,220 to 7,390 414 ND to 64.9 J 

Antimony none O/5 none 

Arsenic none 015 ND to 4.7 J 

Barium 3.2 to 22.5 J 515 18.2 J to 19.5 J 

Beryllium none O/5 none 

Cadmium none O/5 none 

Calcium 302 J to 2,400 J 4/4 29,200 to 30,700 

Chromium 2.6 J to 5.9 5/5 none 

Cobalt ND to 0.82 J ‘15 none 

Copper ND to 1.4 115 none 

Cyanide none 015 none 

Iron 499 to 1,400 414 loo to 7,560 

Lead 2.6 to 7.3 5/5 none 

Magnesium 94 J to 472 J 414 12,400 to 13,000 

Manganese 4.2 to 14.9 414 3.4 J to 43.5 

Mercury none O/5 none 

Nickel ND to 1.9 J t/5 none 

Potassium 40.8 J to 105 J 414 1,920 J to 1,980 J 

Selenium none 915 none 

Silver none Q/5 none 

Sodium none O/4 11,000 to 11,700 

Sulfide ND to 320 4/5 ND to 4,000 J 

Thallium none w5 none 

Vanadium ND to 4.5 J 4/5 none 

Zinc none 015 ND to 66 

Tin none O/l none 

Notes: RFI = Resource Conservation and Recovery Act (RCRA) facility investigation. 
mg/kg = milligrams per kilogram. 
m/9 = micrograms per liter. 
ND = not detected. 
J = estimated value. 

l/4 

O/5 

215 

515 

O/5 

O/5 

4/4 

O/5 

O/5 

O/5 

Of5 

4/4 

O/5 

414 

414 

O/5 

O/5 

414 

O/5 

O/5 

414 

t/5 

015 

w5 

115 

O/l 
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5.0 CONCEPTUAL MODEL OF CONTAMINANT TRANSPORT 

The distribution and extent of contamination is based on the physical 
characteristics of individual contaminants, or contaminant groups, and the 
physiochemical properties of environmental media at the site. Organic chemicals 
and inorganic elements have different physical properties that govern their 
behavior in the environment. Therefore, this chapter is divided into two 
sections to address organic chemicals and inorganic elements. 

5.1 ORGANIC CHEMICALS IN ENVIRONMENTAL MEDIA. Physical characteristics which 
governthebehavior of contaminants include solubility, vaporpressure, air-water 
partition (Henry's law constant) and soil-sediment partition (sorption) 
coefficients, and transformation or degradation processes. Table 5-l summarizes 
physical and chemical characteristics for organic compounds of concern at Site 
11. Physiochemical properties of environmental media which influence or control 
contaminant behavior include carbon content of soils, porosity of the aquifer 
matrix, aquifer permeability, and the direction and velocity of groundwater flow. 

The distribution of contaminants in environmental media at Site 11 indicates that 
releases from the waste are relatively old and the majority of contamination is 
concentrated in a groundwater hot spot on the western edge of the landfill. 

Table 5-2 lists the contaminants that have been identified in various media 
sampled during the supplemental RF1 and that are attributable to waste disposal 
at the site. The media in which the contaminants have been detected is also 
shown in Table 5-2. The media are first divided into solid or liquid, because 
chemicals partition themselves between the solid phase and liquid phase based on 
their chemical characteristics. Within the categories of solid and liquid on 
Table 5-2, media are divided based on proximity to the waste. The samples from 
the trenches are nearest to the waste. These media would be effectedby releases 
first. A new or continuing release would manifest itself in trench soils and 
liquids. A comparison of the number of chemicals detected in the trench samples 
to samples of subsurface soil and groundwater shows that there are fewer 
chemicals detected in the samples from the disposal trenches. This may mean that 
the release occurred some time ago and has migrated out of the trenches into 
adjacent areas. The chemicals travel in the groundwater and partition themselves 
between the groundwater and subsurface soil. The contaminated groundwater 
becomes the source of contamination for subsurface soil. 

The solubility of a chemical and its tendency to sorb to soil are the primary 
factors that predict the chemical's fate in the environment. The water 
solubility (S,) of a compound is defined as the saturated concentration of the 
compound in water at a given temperature and pressure. Water solubility varies 
with temperature, pH, and the presence of other dissolved constituents. 
Compounds with high solubilities dissolve more readily in water than those with 
lower solubilities. 

Sorption coefficients (K,,) provide an indication of the tendency of a contamin- 
ant to partition between liquids and particles containing organic carbon. Conta- 
minants that sorb onto organic materials in an aquifer are retarded in their 
movement in groundwater so that the sorbing solute travels at a linear velocity 
less than the groundwater flow velocity. The degree of retardation is based on 
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Table 5-l 
Physical and Chemical Characteristics of Organic Compounds of Concern 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Chemical 
Physical Chemical 

Form Class 
Molecular 

Weight 
Specific Density 

Boiling Point Solubility in Vapor Flash 
Sorption 

PF) Water Pressure PointoF 
Coefficient 

(‘og K,,) 

Ketones 

ketone 

2-Butanone 

I-Methyl-2-pentanone 

2-Hexanone 

Chlorinated hydrocarbons 

Chloroethane 

Chloromethane 

1 ,l-Dichloroethane 

1 ,l-Dichloroethene 

cis-1,2-Dichloroethene 

trans-1,2-Dichlorethene 

Methylene chloride 

Tetrachloroethene 

Trichloroethene 

Vinyl chloride 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Liquid 

Gas 

Ke 

Ke 

Ke 

Ke 

Ca 

Ca 

ca 

ce 

ce 

ce 

ca 

ce 

ce 

ce 

58.1 0.7899 @ 20/4% 133.16 Miscible 180 27.24 -0.43 
mm/20°C 

72.1 0.8054 @ 20/4”C 175.28 27.33 wt% @ 77.5 mm 15.80 0.09 
2ooc 

100.2 0.7978 @ 20/4=‘C 242.24 17,000 mg/L 15 mm 73.04 0.79 

100.2 0.8113 @ 20/4% 262.40 35,000 mg/L 2mm 15.80 2.13 

64.52 0.8978 @ 2O/oC 54.14 5,740 mg/l 1,011 mm -58.00 0.51 

vapor density 0.9159 2O/oC @ -11.56 7,250 mg/L 3,789 mm -58.00 1.40 
2.06 g/t 

99.0 1.1757 @ 20/4% 135 5,500 mg/L 182.1 mm 21 1.40 

96.95 1.219 @ 20/4 OC 98.6 400 mg/l 495 mm 5 1.81 

96.9 1.257 @ 20/4OC 140 No data No data 36 1.69 

96.9 1.257 @ 2014 o C 117 600 mg/l 265 36 1.56 

84.94 d20/4 1.3255 104.36 20,000 mg/l 346.9 mm None 0.94 

165.8 1.6227 @ 20/4OC 250.16 150 mg/l 14 mm not 2.42 
flammable 

131.4 1.4642 @ 20/4% 189 1,100 mgfl 56.8 mm 90 2.03 

62.5 0.9106 @ 20/4”C -7.88 0.915 Wt% at 2,320 mm -108.4 0.39 
20.5OC 

Aromatic hydrocarbons 

Benzene 

Ethylbenzene 

Toluene 
n-- _-A__ _I --A -1 A-L,- 

Liquid ma 78.11 0.8765 @ 20/4% 176 1,780 mg/L 76 mm 12 1.92 

Liquid ma 106.2 0.8670 @ 20/4OC 277 152 mg/L 7.08 mm 59 1.98 

Liquid ma 92.1 0.8669 @ 20/4OC 231 515 mg/l 22 mm 40 2.06 

c - - c - -- - - - . --. 



Table 5-l (Continued) 
Physical and Chemical Characteristics of Organic Compounds of Concern 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Physical Chemical Molecular 
Sorption 

Chemical Specific Density 
Boiling Point Solubility in Vapor Flash 

Form Class Weight PF) Water Pressure PointOF 
Coefficient 

(4 K,,) 

o-Xylene Liquid ma 106.17 0.8802 @ 2014% 291.92 152 mg/L @ lmm@- 62.6 2.11 
2ooc 9.aoc 

m-Xylene Liquid ma 106.17 0.8642 @ 20/4”C 282.38 158 mg/P a.287 @ 77 3.20 
25OC 

p-Xylene Liquid ma 106.17 0.8811 @ 20/4=‘C 280.94 200 mg/l @ 8.763 mm @ 80.96 2.31 
25OC 25OC 

Chlorinated benzene6 

Chlorobenzene Liquid ma 112.6 1.1056 @ 2014% 270 500 mg/O 9mm 82.4 1.68 

1,4-Dlchlorobenzene Liquid ma 147.0 1.3046 @ 2014 o C 357 100 mg/L 1 mm 151 2.27 

Phenols 

2,4-Dimethylphenol Solid ph 122.2 0.965 @ 2014% 410 4,200 mg/l 0.062 mm 230 2.07 

P-Methylphenol Solid/liquid ph 108.14 1.0273 @ 2014 o C 177.8 24,500 mg/l 0.24 mm @ 178 1.34 
25OC 

4-Methylphenol Liquid ph 108.1 1.016 @ 20/4”C 395 19,400 mg/L 0.04 mm la7 1.69 

Phenol Solid/liquid ph 94.11 1.0576 @ 2014% 359 a.4 ti% @ 0.2 mm 174.2 1.43 

w/f 

Polvcvdic aromatic hvdrocarbons 

Acenaphthene Solid pa 154.2 1.0242 @ 40/4OC 634.2 3.47 mg/f @ 0.00155 mm No data 1.25 
25% @ 25% 

Anthracene Solid pa 178.24 1.24 @ 20/4”C 343.82 0.041 mg/l @ 1.95x10” 249.98 4.27 
20% mm @ 20°C 

Benzo(b)fluoranthene Solid pa 252.32 No data No data 0.014 5xlO’mm No data 5.74 
@ 20% 

Benzo(k)fluoranthene Solid pa 252.32 No data 896 0.00055 mg/l 9.59 x 10” No data 6.64 
mm @ 25OC 

See notes at end of table. 



Table 5-l (Continued) 
Physical and Chemical Characteristics of Organic Compounds of Concern 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Chemical 
Physical Chemical 

Form Class 
Molecular 

Weight 
Boiling Point 

Specific Density 
Solubility in Vapor Flash 

Sorption 

(OF) Water Pressure PointOF 
Coefficient 

(log Kc,,) 

lenzo(g,h,i)perylene 

3enzo(a)pyrene 

quorene 

quoranthene 

ndeno(l,2,3-od)pyrene 

Vaphthalene 

ohenanthrene 

Pyrene 

2-Methylnaphthalene 

Chlorinated propane 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

Solid 

276.34 No data 

252.32 1.351 

166.22 1.203 @ 0/4OC 

202.26 1.252 @ 0/4OC 

276.34 No data 

128.18 1.162 @ 20/4*C 

178.24 1.179 @ 25/4OC 

202.26 1.271 @ 23/4OC 

142.2 1.0058 @ 20/4% 

932 0.00026 mg/l 1.01 x lo”0 No data 6.89 
@ 25OC mm @ 25OC 

923 0.003 mg/l 5.0 x lo” mm No data 5.60 - 6.29 
@ 2ooc 

568.4 0.8 ppm lOmm@ No data 3.70 
146OC 

707 0.166 mgJl at 0.01 mm @ No data 4.62 
20°C 2ooc 

No data 0.062 mgJl 1o”‘mm @ No data 7.49 
25OC 

424.3 30 w/t @ 0.054 mm @ 174.2 2.74 
25°C 2ooc 

644 1.6mglf @ 2.1 x1c4rnrn 339.8 3.72 
15oc @ 2ooc 

739.4 0.013 mgJl @ 6.85 x 10.7 No data 4.66 
25=‘C mm @ 25OC 

465.89 24.6 mgJL @ No data 206.6 3.93 
25OC 

1,2-Dichloropropane Liquid ca 112.99 1.56 @ 20/4OC 

Notes: RFI = Resource Conservation and Recovery Act (RCRA) facility investigation. 
OF = degrees Fahrenheit. K oc = octanol /carbon partition coefficient, 

OC = degrees Celsius, mm = millimeters. 

wt% = weight percent. mg/f = milligrams per liter. 

Ca = chlorinated alkane. Ce = chlorinated alkene. 

ph = phenolic. pa = polycyclic aromatic. 

205.52 2,700 mg/l @ 42mm@ 60 1.71 
2ooc 2ooc 

@ = at. 
Ke = ketone. 
g/f = grams per liter. 
ma = monocyclic aromatic. 

c c 6 - 



Table 5-2 
Summary of Potential Site Related Contaminants Detected in Samples Collected During 

Supplemental RFI 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Solid 
Trench Soil 

Subsurface Sediment Liquid Trench 
Soil Liquid 

Groundwater 
Surface 
Water 

Volatile Organic Compounds 

Acetone X X 

Benzene 

P-Butanone 

Chlorobenzene 

Chloroethane 

X 

Dichlorodifluoromethane 

1 ,l-Dichloroethane 

1 ,l-Dichloroethene 

1 ,P-Dichloroethene (cis & trans) 

1,2-Dichloropropane 

Ethylbenzene 

P-Hexanone 

CMethyl-P-pentanone 

Methylene chloride 

Toluene 

Tetrachloroethene 

Trichlorofluoromethane 

Trichloroethene 

Vu-ryl Chloride 

o-Xytene 

m-Xylene 

p-Xytene 

Semivolade Organic Compounds 

Acenaphthene 

Anthracene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(ghi)perylene 

Benzo(a)oyrene 

I ~ See notes at end of table. 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

KS WI-1 1 .WTl 
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FINAL DRAFT 

1,4-Dichlorobenzene X X X 

2,QDimethylphenol X X 

Fluoranthene X 

fluorene X 

Indeno(l,2,3-cd)pyrene X 

lsophorone X 

2-Methylnaphthalene X 

P-Methylphenol 

3Methyfphenol X 

QMethylphenol X X 

Naphthalene X X 

3-Nitroaniline 

Phenanthrene X 

Phenol X 

Pyrene X 

O,O,O-Triethylphosphorothioate X 

Pesticides 

Alpha - BHC X 

Chlordane (total) X 

Endosulfan II X 

Endrin Ketone X X 

rl+Dichlorodiphenyl dichloroethane X X 

4,CDichlorodiphenyl dichloroethylene X X 

4,CDichlorodiphenyl trichloroethane X 

Gamma-BHC (Lindane) X 

Methoxychlor X 

Notes: RF1 = Resource Conservation and Recovery Act (RCRA) Facility Investigation. 
X = compound detected in at least one sample of media indicated. 
BHC = benzene hexachloride. 

Table 5-2 (Continued) 
Summary of Potential Site Related Contaminants Detected in Samples Collected During 

Supplemental RFI 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Solid Surface 
Trench Soil 

Subsurface Sediment Liquid Trench 
Soil Liquid 

Groundwater 
Water 

KB [RFI-ll.RPTI 
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the average soil bulk density, effective porosity of the aquifer, and the distri- 
bution coefficient (Kd) of individual contaminants. The higher the distribution 
coefficient, the greater the retardation. K, values are calculated based on K,, 
coefficients and the fraction of organic carbon in soil. K, values for organic 
compounds of concern at Site 11 are summarized in Table 5-3. 

Transport velocities and estimates of maximum distance of travel for the 
chemicals detected in trench liquid and groundwater samples are also listed in 
Table 5-3. Chemicals that were only detected in trench soil samples are not 
listed because these chemicals have not partitioned to groundwater and are not 
migrating (refer to Table 5-2). Attachment A of the letter report contained in 
Appendix D presents equations used to calculate the contaminant flow velocities. 
The velocities were calculated relative to groundwater flow velocity of 82 feet 
per year (ft/yr). This groundwater flow velocity is slower than the 95 ft/yr 
value used in the evaluations presented in the letter report in Appendix D. The 
new value of 82 ft/yr for groundwater flow velocity is based on a permeability 
of 14.8 ft/day, rather than 17.2 ft/day. The lower permeability value was 
derived from a recent reevaluation of groundwater data collected during the IM 
Phase I operations. Estimated maximum distances of migration are based on a 
travel time of 17 years, the period between 1978 when operation of the landfill 
began to 1995. 

Based on the conceptual model of contaminant transport, the only organic 
compounds that should be present in groundwater in the subdivision are VOCs. 
However, phenol, 4-methylphenol, and 2-methylphenol have been detected in 
groundwater samples in the subdivision. The apparent increased mobility of the 
phenols can be caused by several factors. The presence of solvents can cause the 
mobility of compounds to increase. Also, K, values may over estimate the 
capacity of the soil to sorb contaminants. The linear conceptual model does not 
take into account the presence of numerous compounds competing for sorption 
sites. If available sorption sites are occupied, contaminant migration will not 
be retarded to the degree expected. Most likely these factors are affecting 
migration of contaminants from the site. 

In general, the organic compounds are behaving as predicted with the more mobile 
ketones on the leading edge of the plume and the immobile polycyclic aromatic 
compounds limited to source area soil. With the exception of 2-butanone, VOCs 
are absent in source area soils, being found primarily in groundwater with little 
sorption to subsurface soil. 

5.2 INORGANICS IN ENVIRONMENTAL MEDIA. Mobility of inorganic species varies 
depending on the charge of the ion, formation of complexes, and aquifer 
characteristics. The ionic charge of the inorganic species is dictated by 
environmental factors such as oxidation/reduction potential (Eh), pH of the 
system. Aquifer properties that affect mobility of inorganics, other than those 
previously listed in Section 5.2, include the presence of clay and silt. 
Mobility is generally increased in reducing environments and when pH is acidic 
(less than 7). The presence of clay and silt tends to slow migration of 
inorganic constituents. 

During April 1995, field measurements of Eh, pH, and dissolved oxygen were 
performed at many of the monitoring well, piezometer, and recovery well locations 
(Table 5-4). Eh measurements indicate that conditions in the aquifer are mostly 

KB [WI-1 1 .RPTJ 
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Table 5-3 
Estimated Transport Parameters for Potential Organic Contaminants 

Volatile Organic Compounds 

Acetone 

2-Butanone 

Vinyl chloride 

Chloroethane 

CMethylS-pentanone 

Methylene chloride 

l,l-Dichloroethane 

trans-1 ,P-Dichloroethene 

:is-1 ,BDichloroethene 

1 ,BDichloropropane 

1 ,I-Dichloroethene 

3enzene 

rrichloroethene 

I-Xylene 

!-Hexanone 

‘oluene 

:richlorofluoromethane 

k-Xyiene 

ithylbenzene 

‘etrachloroethene 

Zhlorobenzene 

Iichlorodifluoromethane 

n-Xylene 

;emivolatile Organic ComDounds 

I,O,O-Triethylphosphorothioate 

-Methylphenol 

-Nitroaniline 

-Methytphenol 

;ee notes at end of table. 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Log K,, 
Unitless’ K,, (mph) 

(m 2~~’ 

-0.43 0.37 0.0005 

0.09 1.23 0.0016 

0.39 2.45 0.0032 

0.51 3.24 0.0042 

0.79 6.17 0.0080 

0.94 8.71 0.0113 

1.48 30.20 0.0393 

1.56 36.31 0.0472 

1.69 48.98 0.0637 

1.71 51.29 0.0667 

1.81 64.57 0.0839 

1.92 83.18 0.1081 

2.025 105.93 0.1377 

2.11 128.82 0.1675 

2.13 134.90 0.1754 

2.06 151.36 0.1968 

2.2 158.49 0.2060 

2.31 204.17 0.2654 

1.98 257.04 0.3342 

2.42 263.03 0.3419 

1.68 331.13 0.4305 

2.56 363.08 0.4720 

3.2 1584.89 2.0604 

No Data No Data No Data 

1.26 18.20 2.37 

1.26 18.20 2.37 

1.34 21.88 2.84 

Max Distance 
V, Wv)3 

w 

94.65 1 Bo9.00 

93.84 1,595.30 

92.72 1,576.17 

92.01 1,564.20 

89.46 1,520.89 

87.36 1,485.18 

72.90 1,239.37 

69.63 1,183.68 

63.69 1,082.77 

62.72 1,066.21 

57.65 979.99 

51.78 880.23 

46.05 782.82 

41.43 704.35 

40.36 686.12 

37.71 641.12 

36.67 623.41 

31.16 529.67 

26.54 451.16 

26.10 443.71 

21.97 373.56 

20.46 347.77 

5.62 95.53 

No Data No Data 

3.98 67.58 

3.98 67.58 

3.31 56.21 

KB [WI-ll.iUTl 
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Table 5-3 (Continued) 
Estimated Transport Parameters for Potential Organic Contaminants 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Phenol 

lsophorone 

CMethylphenol 

2,CDimethylphenol 

1 ,CDichlorobenzene 

Naphthalene 

PMethylnaphthalene 

Pesticides 

Log K,, 
Unitless’ 

1.43 

1.49 

1.69 

2.07 

2.27 

2.74 

3.93 

K,, W/d 
(mh’ 

26.92 3.50 

30.90 4.02 

48.98 6.37 

117.49 15.27 

186.21 24.21 

549.54 71 A.4 

8511.38 1,106.48 

Max Distance 
V, VVYV 

w 

2.69 45.69 

2.34 39.79 

1.48 25.11 

0.62 10.47 

0.39 6.60 

0.13 2.24 

0.00 0.14 

Endrin ketone No Data No Data No Data No Data No Data 

alpha-BHC 3.28 1905.46 247.71 0.0380 0.65 

gamma-BHC (tindane) 3.28 1905.46 247.71 0.0380 0.65 

Endosulfan II 3.37 2344.23 304.75 0.0309 0.52 

Chlordane (total) 4.58 38018.94 4,942.46 0.0019 0.03 

Methoxychlor 4.9 79432.82 10,326.27 0.0009 0.02 

4,4-Dichlorodiphenyl dichloroethane 5.38 2.40E+O6 31,184.83 0.0003 0.00 

’ Sources for log K,, values include Montgomery and Welkom, 1989; Howard, 1990; and Montgomery, 1993. 
’ Calculated using the reported K,, values and total organic carbon content (f,,) of 0.13 percent that is based on 

measurements on soil samples from the site. 
3 Contaminant velocity based on groundwater velocity calculated using gradient between KBA-1 l-l 18 and KBA- 

11-18. Groundwater velocity calculated to be 82 feet per year (ft/yr) using equation for contaminant transport 
velocity presented in Appendix D. 

’ Estimated maximum travel distance based on travel time of 17 years. 

Notes: RFI = Resource Conservation and Recovery Act (RCRA) facility investigation. 
K,, = octanol water partition coefficient in milliliters per gram. 
ml/g = milligrams per gram. 
ft/yr = feet per year. 
ft = feet. 
K, = sorption coefficient in milliliters per gram. 
V, = velocity in feet per year. 
BHC = benzene hexachloride. 

KB [RFI-11 .RFTl 
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Table 5-4 
April 1995 Groundwater Field Analytical Data 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Location 

KBA-1 l-2 

KBA-1 l-3A 

I KBA-1 l-38 

I KBA-113C 

I CBA-1 l-1OB 

I (BA-1 l-13A 

I CBA-1 1-16 

I CBA-1 l-178 

1 CBA-11-18 

k CBA-1 l-19B 

k CBA-1 l-20 

P IBA-11-21 

k ;BA-1 l-228 

F ‘S-3 

F ‘S-5 

P ‘D-6 

P ‘S-7 

P ‘E-8 

P s-9 

P S-10 

P s-4 

M ;BA-1 l-l 

H :BA-114 

K :BA-1 l-6 

K :BA-1 l-7 

K ;BA-1 MB 

K :BA-1 l-1OA 

K :BA-1 l-1 1 B 

K .BA-11-12 

See notes at end of table. 

Dissolved Oxygen 
Oxidation 

(m/m) 
Reduction Potential PH 

(mv) 

2.2 -46.2 6.32 

1.2 -75.5 6.46 

0.9 -284.7 5.08 

1.1 132.3 9.15 

1 -220.4 5.36 

0.9 42.4 5.36 

1 -254.7 4.61 

0.8 82.9 4.33 

1.4 432 5.16 

1.2 108.8 5.3 

1.5 -67.9 5.17 

2.7 94.5 5.13 

1 -79.5 5.31 

2 -249.4 7.56 

1.5 -227.6 5.92 

0.9 -116.9 5.03 

0.8 -294.6 5.06 

0.9 453.6 4.5 

0.9 -204.7 4.82 

0.8 would not stabilize 5.11 

1.8 -143.3 NA 

2.4 284.9 NA 

2 200.8 NA 

2.3 50.8 NA 

1.4 107.5 NA 

1.6 would not stabilize NA 

1.7 -131.7 NA 

2 556.8 NA 

1.7 -30.5 NA 

KB IRFI-11 .RPTl 
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Table 5-4 (Continued) 
April 1995 Groundwater Field Analytical Data 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

- 

Location 
Dissolved Oxygen 

Oxidation 

Ox/P) 
Reduction Potential PH 

(mv) 

KBA-1 l-17A 1.8 -37.5 NA 

RW-1 2.2 -179.4 NA 

RW-2 1.9 -171.9 NA 

RW-3 1.4 -150.2 NA 

RW-4 1.2 -149.7 NA 

RW-5 1.5 17 NA 

Notes: RFI = Resource Conservation and Recovery Act (RCRA) facility 
investigation. 

mg/l = milligrams per liter. 
mV = millivolts. 
NA = not analvzed. 

KB IRFI-11 .WTl 
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reducing (100 to -100 millivolts). Values of pH were below seven, as is typical 
based on other monitoring events where pH is routinely measured during purging 
of wells. Dissolved oxygen levels are low, consistent with the reducing 
conditions indicated by Eh readings. 

In general, conditions in the surficial aquifer at Site 11 favor mobility for 
inorganic elements (reducing conditions, low pH, no or little clay, or silt). 
Similar to organic chemicals in groundwater, inorganic constituents also travel 
at a rate that is retarded by interactions with soil particles. The reactions 
between soil particles and inorganic constituents are generally electrochemical. 
Electrical attractions between the inorganic solute and charged surfaces of soil 
particles promote sorption of the inorganic solute onto solid surfaces, slowing 
the migration of inorganics. Retardation of inorganic solutes can be described 
using a sorption coefficient, just as is true for organic chemicals. Table 5-5 
summarizes K, values for the inorganics that had statistical differences when 
soil and groundwater data were compared to background data. Estimates of flow 
velocity and maximum travel distance are also listed in Table 5-5. Where a range 
of K, values is given for an analyte, the lower value was used to calculate the 
higher of possible transport velocities. 

Table 5-5 
Estimated Transport Parameters for Potential Inorganic Contaminants 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

Inorganic 
Analyte 

K, Minimum 
‘Vc Maximum 

(Wyr) 
‘Maximum 

Distance (feet) 

Aluminum 1,500 1,500 0.01 0.12 

Vanadium 1,000 l,ooO 0.01 0.18 

Beryllium 650 650 0.02 0.28 

Chromium 470 to 150,000 850 470 to 150,000 470 0.02 0.38 

Nickel 150 150 0.07 1.20 

Barium 60 60 0.18 3.00 

Antimony 45 45 0.24 4.00 

Lead 4.5 to 7,640 900 4.5 to 7,640 4.5 2.29 39 

Iron 1.4 to 1,000 1.4 to 1,090 1.4 to 1,000 1.4 6.94 118 

Qwer 1.4 to 333 35 1.4 to 333 1.4 6.94 118 

Arsenic 1 .O to 8.3 200 1 .O to 8.3 1 9.40 160 

Manganese 0.2 to 10,000 0.2 to 10,009 0.2 to 10,000 0.2 32.23 548 

Cobalt 0.2 to 3,800 45 0.2 to 3,800 0.2 32.23 548 

’ Dragun, James, 1986, The Soil Chemistry of Hazardous Materials. 
2 Baes, C.F., and others, 1984, A Review and Analysis of Parameters for Assessing Transporl of Environmentally Released 

Radionuclides through Agriculture: Oak Ridge National Laboratory, ORNL-5786, September. 
3 Baes, C.F. and R.D. Sharp, 1983, A Proposal for Estimation of Soil Leaching Constants for use in Assessment Models: 

Journal of Environmental Quality, Vol. 12, no. 1. 
’ Contaminant velocity (V,) based on groundwater flow velocity of 82 feet per year. 
’ Estimated maximum travel distance based on travel time of 17 years. 

Notes: RFI = Resource Conservation and Recovery Act (RCRA) facility investigation. 
Kc = sorption coefficient. mf /g = milliliters per gram. 
V, contaminant velocity. ft/yr = feet per year. 

K9 LRFI-11 APTI 

mlv.01.96 5-12 



FINAL DRAFT 

The conceptual model for inorganic transport compares well to some of the 
analytes that were found to have significant differences relative to background. 
Aluminum, vanadium, antimony, and lead have estimated maximum travel distances 
of 39 feet or less. This corresponds well to the statistical findings where 
these analytes were elevated relative to background in only wells onsite and/or 
adjacent to the landfill. Similarly, cobalt has an estimated travel distance of 
548 feet, which corresponds to significant differences found for the subdivision 
wells. 

Conversely, some of the analytes, such as chromium and nickel, have low estimated 
travel distances that do not compare well to differences associated with data 
from the subdivision. The interactions of the inorganic elements with the 
aquifer matrix are more complex than the linear conceptual model takes into 
account and may affect how well the data in Table 5-5 match observations. Also, 
the statistical differences may not be associated with releases from the site, 
in which case, transport assumptions are not valid. 

K9 [RFI-I 7.RF’Tl 
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6.0 RECOMMENDATIONS 

This chapter presents recommendations associated with corrective action at Site 
11. The recommendations were developed considering that GEPD does not currently 
use risk management for corrective action decisions. However, the Navy will 
proceed with preparation of a humanhealth and ecological risk assessment so that 
they can keep the public informed about any risk associated with the site and can 
take appropriate steps to protect the public, if necessary. 

6.1 GROUNDWATER. The Navy has already taken an aggressive approach to 
groundwater cleanup at the site. The groundwater contamination is characterized 
by a hot spot located along the western perimeter of the landfill and extending 
west to the western ROW of Spur 40. Outside of this hot spot, concentrations of 
contaminants are low and there are fewer chemicals present. The IM groundwater 
-extraction and treatment system has stopped or slowed the migration of chemicals 
towards the subdivision. Upgrades to the system are being planned that will 
increase the effectiveness of the IM system. Details for the upgrades will be 
presented in the Phase II CAP for Site 11 (ABB-ES, 1996). 

Because groundwater cleanup is underway, no additional corrective action 
recommendations are made for groundwater. Cleanup goals for groundwater are Safe 
Drinking Water Act MCLS (USEPA, 1992). MCLs have been promulgated for the more 
toxic compounds. Organic compounds that are site-related contaminants are listed 
in Table 6-l. MCLs are listed for those contaminants that have MCLs under the 
Safe Drinking Water Act. Long-term operation of the IM system will cause 
concentrations of all contaminants (those having MCLs and those without MCLs) to 
decline. In the subdivision, the source of contaminants detected in groundwater 
is being cut off by the IM system, so the concentrations of contaminants will 
decline in the subdivision as well. Methylene chloride was detected in a sample 
from April 1994 from well KBA-11-16 in the subdivision at 11 pg/R, that exceeds 
the MCL of 5 pg/R. None of the samples from the subdivision contained 
concentrations above an MCL in January or September 1994. Annual monitoring is 
recommended for groundwater so that the decline of contaminant concentrations can 
be observed. 

The current administration at GEPD has indicated that cleanup levels for organic 
compounds not having MCLs are zero. However, they have also indicated that the 
need is for Navy to address cleanup of the most toxic compounds (those having 
MCLs) and that a monitoring only approach may sufffce for the less toxic 
compounds that already exist at low levels (e.g., the compounds in the 
subdivision). Active remediation is underway for the more toxic, highly 
concentrated compounds. As these compounds are being remediate, changes in 
distribution and concentration of the less toxic compounds without MCLs will be 
observed. Future decisions can then be made concerning these compounds as 
remedial efforts on the toxic compounds begin to be reduced. If, in the future, 
GEPD decides to implement risk management in corrective action decisions, the 
Navy will re-evaluate the groundwater cleanup levels based on a site-specific 
risk assessment. 
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Table 61 
Summary of Potential Site Related Contaminants In Groundwater 

Supplemental RF1 Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings B; 

MCL c&?/l] 

none 

5 

none 

100 

none 

none 

7 

70 

5 

700 

none 

none 

5 

1,cJoo 

5 

5 

2 

10,ootY 

75 

none 

none 

none 

none 

none 

none 

none 

none 

50 

6 

2,000 

seoraia 

MCL Exceeded? 

Onsite Western 
Perimeter 

Subdivision 

yes yes no 

no no no 

no 

no 

no 

no 

no 

yes 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

no 

yes 

yes 

yes 

no 

yes 

no 

no 

no 

no 

no 

no 

no 

9s 

no 

no 

yes 

no 

no 

no no no 
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Table 61 (Continued) 
Summary of Potential Site Related Contaminants In Groundwater 

Supplemental RFI Report 
Site 11, Old Camden County Landfill 

Naval Submarine Base 
Kings Bay, Georgia 

MCL Exceeded? 

MCL W4 
Onsite 

Western 
Perimeter 

3eryllium 4 no no 

Nickel remanded 

Janadium none 

-cad 15 yes yes 
ron none 

Uuminum none 

vlanganese none 

Chromium 100 yes no 

Cobalt none 

>opper 1,300 no no 

dotes: RFI = Resource Conservation and Recovery Act (RCRA) facility investigation. 
MCL = maximum contaminant level. 
m/f = micrograms per liter. 

Subdivision 

no 

yes 

no 

no 
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Inorganic constituents that are potentially site related contaminants in 
groundwater are arsenic, barium, beryllium, chromium, cobalt, and copper, nickel, 
vanadium, antimony, lead, iron, aluminum, and manganese. Table 6-l lists these 
analytes and corresponding MCLs, where available, and indicates instances where 
a groundwater sample exceeded an MCL in a characterization data set. As shown 
on Table 6-1, there are three occurrences where an MCL was exceeded for an 
analyte. One sample contained a concentration of chromium that exceeded the MCL 
of 100 pg/l. The sample was from well KBA-ll-1OB (April 1994), located inside 
the landfill. The MCL of 6 pg/R for antimony was exceeded in samples from two 
wells located adjacent to the landfill, KBA-ll-3A and KBA-11-5, and associated 
with the September 1994 sampling event. Samples from these wells did not contain 
detectable concentrations of antimony during January or April. Leadwas detected 
at concentrations above its MCL of 15 pg/R in samples from wells KBA-ll-1OA 
(September 1994), KBA-11-2 (April 1994), KBA-11-5 (April and September1994), and 
KBA-ll-17A (April 1994). The duplicate sample for well KBA-ll-17A in April 1994 
did not exceed the MCL for lead, and the average value for the duplicate samples 
was 11.12 pg/Q. Both antimony and lead have been detected in background 
groundwater at concentrations above their MCLs, but chromium has not. Because 
groundwater corrective action is already in process, the only recommendation for 
inorganics in groundwater is to monitor annually, 

d/ 

6.2 SUBSURFACE SOIL. Partitioning of contaminants from the groundwater to the 
soil has resulted in minor contamination of subsurface soil in the surficial 
aquifer. The subsurface soil is not a source for groundwater contamination. 
Groundwater remedial actions will also affect a cleanup of subsurface soil. No 
remedial actions should be implemented to address subsurface soil contamination. 

bd 

6.3. SOURCE AREA. The information obtained from the supplemental RF1 activities 
indicates that contamination is generally limited to a hot spot of groundwater 
contamination on the western, downgradient, side of the site. Concentrations of 
contaminants are lower in the source area, with the exception of trench liquids 
where a high concentration of ketones was detected. No VOC contaminants were 
detected in the trench soils. Because groundwater remediation has already been 
implemented, no further recommendations are made for the source area. 

6.4 PORCUPINE LAKE. The only organic analytes detected in media from the lake 
that are potentially related to the site are 1,4-dichlorobenzene and phenol, 
detected in one or two sediment samples at low concentr&tions of 33 J pg/kg and 
130 J clg/kg, respectively. The groundwater corrective measures that are being 
conducted at the site will cut off the source of these compounds, if they-are 
related to the site. No remedial action is recommended for the lake. 

6.5 AIR. Results of the air quality investigation indicated that ethylbenzene 
and dichlorofluormethane concentrations may have increased relative to background 
in downwind samples collected during the trenching program. Prior sampling 
conducted before the trenching program contained two analytes, vinyl chloride and 
methylene chloride, that were not represented in background samples. However, 
replicate samples did not confirm these analytes. The air quality data do not 

W 
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indicate that remedial measures are needed to mitigate air emissions from the 
landfill. Trenching is not an ongoing activity, so any releases associated with 
open excavations are discontinued. The pre-trenching data are more representa- 
tive of potential routine emissions. The sporadic occurrence and low concentra- 
tions of vinyl chloride (0.01 ppbv) and methylene chloride (1.26 ppbv or less) 
do not warrant implementation of corrective measures for air. 
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1.0 INVESTIGATIVE ANALYSES 

A supplemental Resource Conservation and Recovery Act (RCRA) facility 
investigation was conducted by ABB Environmental Services, Inc. (ABB-ES), and 
Comprehensive Long-Term Environmental Action, Navy (CLEAN) personnelatthe Naval 
Submarine Base (NSB) located in Kings Bay, Georgia. The supplemental RCRA 
facility investigation (RFI) was initiated in October 1993 and extended through 
September 1995. The investigation consisted of six sampling events listedbelow. 
The following sections address the analytical program and the quality of the data 
collected at the Old Camden County Landfill located at NSB Kings Bay. 

1. October 1993 Field Program 
2. April 1994 Groundwater Sampling Event 
3. January 1994 Groundwater Sampling Event 
4. September 1994 Groundwater Sampling Event 
5. November 1994 Field Program 
6. September 1995 Field Program 

l.lANALYTICAL PROGRAM. Sampling activities during the supplementalRF1 included 
collection andanalysis of subsurface soil, groundwater, surface water, sediment, 
surface soil, air, and trench samples. All environmental samples and associated 
quality control (QC) samples (including source water blanks, rinsate blanks, 
field duplicates, and matrix spike [MS] and matrix spike duplicated [MSD] 
[MS/MSD] samples) were collected in accordance with procedures, outlined in the 
Quality Assurance Project Plan (QAPP), Chapter 3.0 of the Supplemental RF1 SAP 
for Site 11 (ABB-ES, 1994b), and the June 1988 Naval Energy and Environmental 
Support Activity (NEESA) Sampling and Chemical Analysis Quality Assurance 
Requirements for the Navy installation restoration program (NEESA, 1988). 

Samples analyzed in conformance with contract Laboratory program (CLP) protocols 
(U.S. Environmental Protection Agency [USEPA], 1990a, 1991a, and 1992a) were 
validated according to USEPA Level IV DQO. In accordance with Level IV DQOs, the 
USEPA National Functional Guidelines for Organic Data Review (USEPA, 1990b), 
Laboratory Data Validation: Functional Guidelines For Evaluating Inorganic 
Analysis (USEPA, 1988b), and USEPA Draft Pesticide/Aroclor Data Review 
Guidelines' (USEPA, 1991b) were used to validate the laboratory data. Samples 
collected for Appendix IX analyses and sulfide analyses were analyzed according 
to SW-846 methodology (USEPA, 1986) and validated according to USEPA Level III 
DQOs. 

Level III data validation was performed by evaluating conformance to QC criteria 
established for each analytical method. The USEPA National functional Guidelines 
for Organic Data Review (USEPA-1990b), Laboratory Data Validation: Functional 
Guidelines for Evaluating Inorganic Analyses (USEPA, 1988b), and USEPA Draft 
Pesticide/Aroclor Data Review Guidelines (USEPA 1991b) were also used, where 
applicable, to validate Level III data. Level III and Level IV data validation 
was performed under a subcontract. Tables l-l through l-4 list sample identifi- 
cations and analyses for the various media sampled during the supplemental RF1 
field programs. 
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Table l-l 
Groundwater Samples Collected During Supplemental Resource Conservation and Recovery Act Facility Investigation 

Supplemental RFI 
Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Analyses January 1994 April 1994 September 1994 

CLP low cont. Volatile organics 
CLP TAL metals with cyanide 
CLP TCL pesticides and PCBs 
CLP TCL semivolatile organics 
SW-846, 9030 sulfide 

CLP low cont. volatile organics 
CLP TAL metals with cyanide 
CLP TCL semivolatile organics 
SW-846, 9030 sulfide 

CLP TCL pesticides and PCBs 

01 GWOI 
02GW01 
03AGWOl 
03BGWOl 
03CGWOl 
04GWOl 
OSGWOI 
06GWOl 
07GWOl 
08AGWOl 
OBBGWOI 
OBCGWOl 

09GWOl 
10AGWOi 
10BGWOl 
1oCGWol 
11AGWOl 
1lAGWOlD 
IlCGWOl 
12GWOl 
12GWOlD 
13BGWOl 
14GWOl 
15GW01 

16GWOl 
17AGWOl 
17BGWOl 
17BGWOl D 
17CGWOl 
18GWOl 
19BGWOl 
20GWOl 
21GWOl 
22AGWOl 
22BGWOl 
22BGWOl D 

01 GW02 09GW02 
02GWO2 lOAGWO2 
03AGW02 1OAGWOPD 
03BGW02 lOBGW02 
03CGW02 lOCGW02 
04GW02 1 lAGWO2 
05GW02 11 CGWO2 
06GW02 12GWO2 
07GW02 12GW02D 
08AGW02 13BGW02 
08BGW02 14GW02 
0BCGWO2 15GW02 

17GW02 
17AGW02D 
17BGWo2 
17CGW02 
18GW02 
19AGW02 
19BGWo2 
20GW02 
2lGW02 
22AGW02 
22BGW02 
22BGW02D 

01 GW03 
02GW03 
03AGW03 
03BGW03 
03CGW03 
04GW03 
06GW03 
07GW03 
08AGW03 
06BGW03 
08CGW03 
09GWo3 
1 OAGW03 

09GWo3 
lOBGW03 

1 OBGWOB 
lOCGW03 
11 AGWO3 
11 AGW03D 
11 BGW03 
11 CGW03 
12GW03 
12GW03D 
13AGW03 
13BGW03 
14GW03 
15GW03 
16GW03 

11 CGWOB 
14GW03 

16GW03D 
17AGW03 
17BGW03 
17CGW03 
16GW03 
19AGW03 
19BGW03 
20GW03 
21 GW03 
22AGW03 
22BGW03 
22BGW03D 

22BGW03 
22BGW03D 

See notes at end of table. 
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Table l-l (Continued) 
Groundwater Samples Collected During Supplemental Resource Conservation and Recovery Act Facility Investigation 

Supplemental RFI 
Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Analyses 

SW-846, 7000 series total metals 
SW-846, 8080 chlorinated pesticides/pcbs 
SW-846,8141 organophosphorus pesticides 
SW-846, 8150 chlorinated herbicides 
SW-846, 8240 volatile organics 
SW-846, 8270 semivolatile organics 
SW-846, 8280 dioxin and furans 
SW-846, 9030 sulfide 

January 1994 April 1994 

11BGWOl 11 BGW02 
13AGWOl 13AGW02 
19AGWOl 16GW02 

September 1994 

SW-846,8141 organophosphorus pesticides 
SW-846. 8150 chlorinated herbicides 
SW-846; 8280 dioxin and furans 

Notes: CLP = Contract Laboratory Program. 
Cont. = 

IlBGWOlD 11 BGW02D 
I 

TAL = target analyte list. 
TCL = target compound list. 
PCB = polvchlorinated biphenvl. 



Table 1-2 
Soil Samples Collected During Supplemental Resource Conservation and 

Recovery Act Facility Investigation 

Supplemental RFI 

Analyses 

Site 11, Old Camden County Landfill 
Naval Submarine Base, Kings Bay, Georgia 

November 1993 September 1995 

CLP TAL metals with cyanide SBlOl25 SB10425 SB11220 
CLP TCL pesticides and PCBs SBl0125D SBlO425D SBll412 
CLP TCL semivolatile organics SB10145 SE10440 SBll512 
CLP TCL volatile organics SBlO175 SB10840 SBPSlOl5 
SW-846 9030 sulfide SBPS1025 

CLP TAL metals with cyanide 
CLP TCL semivolatile organics 
CLP TCL volatile organics 
SW-846 9030 sulfide 

SBPS915 
SBPS925 

CLP TCL volatile organ& 11 SB20103 11 SB20403 11 SB20803 
llSB20103D llSB20503 llSB20903 
115820203 11 SB20603 11 SB21003 
11 SB20303 11 SB20703 

CLP TCL semivolatile organics 
CLP TAL metals with cyanide 
CLP TCL pesticides and PCBs 
SW-846 9030 sulfide 

Notes: CLP = Contract Laboratory Program. 
TAL = target analyte list. 
TCL = target compound list. 
PCB = oolvchlorinated biohenvl. 

11 SB20103 11 SB20403 115820803 
11 SB20103D 11 SB20503 11 SB20903 
11 SB20203 11 SB20603 11 SB21003 
11 SB20303 11 SB20703 

3 
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Table 1-3 
Surface Water and Sediment Samples Collected During Supplemental Resource Conservation 

and Recovery Act Facility Investigation 

Analyses 

CLP low cont. Volatile organics 

Supplemental RFI 
Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

November 1994 

llSW201 11 TL02 11 SW202 llTLC4 
11 SW203 11 TL07D 11 SW204 11TLll 

11 SW202D 1 lTL07 
11 TB02 

CLP TCL volatile organics 1 lSD201 11 SSO06 11 TS04 11 SD202 11 SSOO6D 11 TS07 
11 SD202D 1 lSSO12 1 lTS07D 11 SD203 1 lSSO14 11TSll 
llSD204 1 lSSBG1 llTS12 11 ssoo4 11 TS02 

SLP TAL metals with cyanide 11 SD201 11 ssoO6 11 SW202 11 TL07 11 TSWD 11 SD202 
CLP TCL pesticides and PCBs 11 SSOOGD 11 SW202D 1 lTL07D 11TSll 11 SD202D 11 SSO12 
SLP TCL semivolatile organics 11 SW203 11TLll 1 lTS12 11 SD203 llSSO14 11 SW204 

11 TS02 11 SD204 llSSBG1 1 lTL02 11 TS04 11 ssoo4 
11 SW201 llTL04 11 TS07 

SW-846, 6000 and 7000 series metals 
SW-846,8000 pesticides and PCBs 
3W-846, 8240 volatile organics 
SW-846, 8270 semivolatile organios 
3W-846, 9060 total organic carbon 

11 SD205 llSSO21 11 SSBGP 
11 SW205 11 TL08 llTSO8 

3W-846, 8140 organophosphorus pesticides 11 SD205 11 SW205D 11 SD205D 1 lTL08 
jW-846, 8150 chlorinated herbicides 11 sso21 11 TL08D llSSO21D llTS08 

11 SSBGZ 1 lTSO8D 11 SW205 

IPA 376.1 sulfide 1 lSD201 11 ssO04 1 lSSBG1 11 SW204 1 lTLO8 11 TS08 
1 lSD202 llSSOO6 11 SSBGP 11 SW205 11TLll 11TSll 
11 SD202D llSSOO6D llSW201 11 TL02 11 TS02 1 lTS12 
11 SD203 1 lSSO12 11 SW202 1 lTLO4 11 TS04 
11 SD204 llSSO14 11 SW202D 1 lTL07 1 lTS07 
11 SD205 1 lSSO21 11 SW203 11 TL07D 11 TS07D 

3W-846, 9060 total organic carbon 11 SD201 llSD202 11 SD202D 
11 SD203 1 l.SD204 

dotes: CLP = Contract Laboratory Program. 
Cont. = 
TCL = target compound list. 
TAL = target analyte list. 
PC6 = polychlorinated biphenyl. 
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Table l-4 
Air Samples Collected During Supplemental Resource Conservation and Recovery 

Act Facility Investigation 

Supplemental RFI 
Site 11, Old Camden County Landfill 

Naval Submarine Base. Kinos Bav. Georaia 

Analyses April 1995 

CLP SOW TO-14 1 lAIRlO 1 lAIR106 1 1AIRlll llAlR115 1 lAIR119 
1 lAIR102 1 lAIR107 11AIRlllD llAIR115 1 lAIR120 
1 lAIR102D 1 lAIRlO llAIR112 llAIR116 1 lAIR121 
1 lAIR103 1 lAIRlOaD llAIR113 llAIR117 
1 lAIR104 llAIR109 llAIR114 11 AIR1 170 
1 lAlR105 llAlRll0 llAIR114D llAIR118 

Notes: CLP = Contract Laboratory Program. 
SOW = statement of work. 
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1.2 DATA QUALITY ASSESSMENT. The following subsections will contain a summary 
of precision, accuracy, representativeness, completeness and comparison (PARCC) 
for data generated during the supplemental RF1 at the NSB. Subsections will 
address PARCC for each sampling event. 

Upon completion of analyses, the laboratory compiled the data into packages 
meeting CLP protocol. The Level C or D data packages were then reviewed by 
Heartland Environmental Services, Inc., Missouri (Heartland). Data validation 
consisted of a technical review of the data package using criteria established 
in the data quality objectives, the QAPP and guidance documents prepared by the 
USEPA for the validation of organic and inorganic analytical data (USEPA 1990a 
and 1990b) as specified by NEESA document 20.2-047b. 

Sample results that did not meet certain acceptance criteria were qualified with 
a single letter qualifier. Data qualifiers used by the validators when amending 
the data include the following. 

u= The analyte was analyzed for, but was not detected above the 
reported sample quantitation limit. 

J= The analyte was positively identified: the associated numerical 
value is the approximate concentration of the analyte in the sample. 

R= The sample results are rejected due to serious deficiencies in the 
ability to analyze the sample and meet quality control criteria. 
The presence or absence of the analyte cannot be verified. 

Once the data were reviewed and validated according to the guidance presented in 
NEESA document 20.2-047B, the data were evaluated by Heartland using the PARCCs 
criteria included in the DQOs of the workplan for NSB Kings Bay, Georgia. The 
following sections present a description of PARCC criteria. 

PRECISION. Precision is a quantitative evaluation of the repeatability of a 
measurement. Precision of analytical measurements is determined by calculating 
the relative percent difference (RPD) between two analytical values. The values 
are results that are reported for a compound detected in the field duplicate 
sample pair that are collected from the same location and depth interval. 
Precision is also assessed for organic analyses by calculating the RPD between 
results for MS/MSD. Inorganic analyses use matrix duplicate (MD) results to 
evaluate precision in addition to field duplicate samples. The relative percent 
difference equation is provided below. 

RPD = (Vl-V2) / (%(Vl+V2)) x 100 (1) 

Where 
Vl = reported value of a compound detected in the environmental sample, and 
V2 = reported value of the same compound detected in the duplicate sample. 

Precision for environmental samples and their duplicates was assessed using a 
maximum RPD of 20 for water matrices and 35 for soil matrices. Duplicate samples 
are evaluated for precision only when contaminants are detected in both the 
environmental sample and the sample's duplicate. Precision for MS/MSD/MD samples 
was assessed by using the target analyte specific RPD criteria for the spiked 
compounds. 
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Duplicates with RPDs within control limits indicate adequate sampling practices 
and good analytical precision. When duplicate RPDs exceed the control limits it 
could indicate the matrix is causing interferences or that the sample was not 
homogenous. Poor precision can also be attributed to deviations from the analy- 
tical methodology or to poor reproducibility of target analyte concentrations at 
or near the required quantitation or detection limit. 

ACCURACY. Accuracy is a quantitative measurement of the agreement between an 
experimentally determined value and the true value of the parameter being 
measured. It is assessed by (comparing) the percent recovery (%R) of a spiked 
analyte to the recovery acceptance criteria for the respected analytical method. 
Accuracy is used to identify the bias in a given measurement system (i.e., 
laboratory conditions, sample matrix, and sampling conditions). Percent recovery 
is calculated using the equation: 

%R = ((A-B)/) x 100 (2) 

Where 

A = measured concentration of the spiked analyte. 
B = measured concentration of the spiked compound in the unspiked sample. 
C = true concentration of the spiked analyte. 

For organic analyses, each sample was spiked with surrogate compounds prior to 
extraction. Samples chosen as MS/MSD were spiked with additional analytes. For 
inorganic analyses, samples chosen for matrix spikes were spiked prior to sample 
digestion. Surrogate and matrix spike recoveries evaluate accuracy and provide 
an indication of whether the reported data may be biased high or low to the 
actual concentration of the analyte in the sample. Recoveries outside analytical 
method acceptance criteria may be caused by factors such as matrix interference, 
poor analytical precision, or instrument calibration. 

REPRESENTATIVENESS. Representativeness is a qualitative measurement of the 
degree to which analytical results reflect the true concentrations of analytes 
which may or may not be present in a sample. It is a subjective parameter which 
gives an indication of how accurate and precise an environmental condition is 
characterized. Representativeness was evaluated using the field and laboratory 
QC blank sample results, such as, equipment rinsate blanks, field blanks, trip 
blanks and laboratory method blanks for organic analysis and laboratory 
preparation blanks for inorganic analysis. Target organic compounds and target 
inorganic analytes detected in QC samples may represent contamination during 
sampling, transportation of samples to the laboratory (for volatile organic 
compounds [VOCs]), or contamination in the laboratory. Compliance with holding 
time and extraction criteria also assures representativeness of results. 

If contaminants were detected in a blank, corrective actions were made for the 
chemical analytical data during data validation by Heartland. The corrective 
action consisted of amending the laboratory reported results for organic and 
inorganic target analytes by the criteria. The following describes the 
validation qualifier code in the blank summary tables found in Attachment A. 
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Organic Target Analvtes. 

Contract Required Quantitation Limit (CRQL) Validation Qualifier. If a 
sample result for the blank contaminant was less than the CRQL and less 
than 10 times (for common contaminants) or 5 times (for all other 
contaminants) the blank value, the sample result was rejected and amended 
as estimated nondetected at the CRQL for the target compound. 

U Validation Qualifier. If a sample result for the blank contaminant was 
greater than the sample CRQL and less than 10 times (for common contami- 
nants) or 5 times (for all other contaminants) the blank value, the sample 
result for the blank contaminant was amended as non detect at the concen- 
tration reported in the sample results. 

No Action (NA). If a sample result for the blank contaminant was greater 
than the CRQL and 10 times (for common contaminants) or 5 times (for all 
other contaminants) the blank value, the result was not amended. 

Inorganic Target Analytes. 

U Validation Qualifier. If a sample result for the blank contaminant was 
less than the contract-required detection limit (CRDL), but less than five 
times the blank value, the sample result was amended as nondetected. 

or 

If a sample result for the blank contaminant was less than the sample CRDL 
when the absolute value of the negative blank value was greater than the 
CRDL, the sample result for the blank contaminant was amended as estimated 
nondetected. 

J Validation Qualifier. If a sample result for the blank contaminant was 
greater than the CRDL and less than 10 times the blank value, when the 
absolute of the negative blank value is greater than the CRDL the result 
was amended as estimated at the laboratory value. 

Trip Blanks. Trip blanks contained organic free deionized water from the 
laboratory and consisted of sample bottles which were similar to the sample 
containers. The trip blanks were prepared and packaged at the laboratory prior 
to the sampling event and travel with the sample bottles to the site. The trip 
blank bottles were not opened at the site or anytime prior to laboratory 
analysis. The trip blanks were analyzed for volatile organic target analytes 
only. 

Equipment Rinsate Blanks. The equipment rinsate blank was collected by rinsing 
a piece of sampling equipment with organic free deionized water. A sample of 
this water was collected and placed in sample containers similar to those used 
for the environmental samples 

Field Blanks. The field blank is a sample of deionized water and/or potable 
water used during equipment decontamination. The field blank was opened to 
ambient field conditions. 

KB [RFI-1 1 AFTI 
mlv.Ol.96 A-9 



Method Blanks. The method blank is a sample of deionized water that is prepared 
by the laboratory at the time of analysis. Method blanks undergo the same 
analytical process as the corresponding environmental samples and associated 
field blanks. The purpose of the method blank is to assess the potential for 
target analytes to "contaminate" the sample during analysis. 

HoldinP Times. Holding times requirements are utilized in an effort to minimize 
the degradation or concentration of constituents in a particular matrix over 
time. The stability of the constituents is determined to the best extent by the 
regulatory agencies. A reasonable time limit is imposed under which the samples 
must be extracted or prepared and then analyzed. The holding times regulations 
assume that the samples have been properly preserved according to the guidelines, 
either at the laboratory or in the field, Analytical results from samples with 
holding time violations are qualified as estimated, J/UJ, because of the 
potential of compromising the sample. If the holding time is grossly violated 
(greater than 15 days), the results are qualified/rejected, J/R (Heartland). 

COMPARABILITY. Comparability is qualitative measurement designed to express the 
confidence with which one data set may be compared to another. Factors that 
affect comparability are sample collection andhandling techniques, sample matrix 
type, and analytical methodology. Standardization of sampling protocols and 
analytical methods assures comparability as long as precision and accuracy 
criteria are satisfied for each data set 

COMPLETENESS. Completeness is a quantitative measurement of the useability of 
a data set. It is defined as the percentage of data which satisfy validation 
criteria. Rejected data are not useable. Data qualified as estimated, however, 
are useable. Completeness equals the total number of analytes for each matrix 
minus the total number of rejected analytes divided by the total number of 
analytes multiplied by 100. A goal of 85 percent useable data was established 
in the workplan for NSB Kings Bay. 

1.2.1 October 1993 Field Propram This subsection summarizes data quality and 
useability for subsurface soil samples and QC water samples collected during 
supplementalRF1 field activities at NSB Kings Bay, Georgia, during October 1993. 
Listed below are the analytical fractions that soil and QC water matrices were 
evaluated for data quality and useability. 

. vocs ; 

. semivolatile organic compounds (SVOCs); 

. pesticides and polychlorinated biphenyls (PCBs); 

. metals and cyanide; and 

. sulfide. 

PRECISION. The following section describes the evaluation of precision for the 
soil and QC water matrices. The RPD limit for the soil matrix field duplicates 
was 35. The RPD limit for the QC water matrix was 20. 

Ten percent of samples collected were taken in duplicate. Duplicate precision 
was assessed using both sample and associated duplicates along with MS/MSDs. 

Soil duplicate precision and duplicate frequency for volatiles, semivolatiles, 
pesticide/PCBs, metals/cyanide, and sulfide fractions are PresentedinAttachment 
A, Tables A-l through A-5, respectively. Precision of the reproducibility of 
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soil MS/MSDs for the volatiles, semivolatiles, pesticide, PCBs, metals, and 
cyanide fractions are presented in Attachment A, Tables A-6 through A-9, 
respectively. The QC water matrix precision for metals/cyanide is listed in 
Table A-10. 

Soil Matrix. Sample SB10125 and its associated duplicate exhibited positive 
results for four volatile compounds. Three of the four compounds, toluene, 2- 
butanone, and xylene (total), exhibited acceptable RPDs while carbon disulfide 
exhibited a noncompliant RPD (Table A-l, sample delivery group [SDG] 90184). The 
compound was detected in both the field sample and the duplicate at concentra- 
,tions below the compound CRQL. The noncompliant RPD for carbon disulfide was 
attributed to the low concentrations that were detected. Initial and continuing 
calibrations were evaluated and indicated that the system was "in control" 
(Heartland). 

Sample SB10425 and its associated duplicate exhibited positive results for four 
compounds. Three of the four compounds, toluene, ethylbenzene, and xylene 
(total), exhibited noncompliant RPDs (Table A-l, SDG 90248). The compounds 
toluene and ethylbenzene were detected below the compound CRQL in both the 
original sample and the field duplicate. The noncompliant RPDs for toluene and 
ethylbenzene can be attributed to the low concentrations that were detected. The 
noncompliant RPD for the compound xylene (total) could be attributed to 
laboratory and/or field inconsistencies. The initial and continuing calibration 
associated with the samples were assessed and proved to be in compliance for all 
the compounds that exhibited noncompliant RPDs (Heartland). 

Sample SB10125 and associated duplicate sample didnotexhibitedpositive results 
for any target compound (Table A-2). Sample SB10425 and associated duplicate 
sample exhibited a noncompliant RPD for bis(2-ethylhexyl)phthalate, the only 
compound detected. Bis(2-ethylhexyl)phthalate was detected in the duplicate 
sample at a concentration of 630 micrograms per kilogram (pg/kg), but was not 
detected in the original sample. The noncompliance could be attributed to 
laboratory and/or field inconsistencies. The compound was detected at a low 
concentration in one of the two field blanks associated with the field duplicate 
pair. The compound is a common laboratory contaminant. Although bis(2- 
ethylhexyl)phthalate was not detected in the method blank associated with the 
samples, its presence in the samples could be affected by its common presence as 
a laboratory artifact. Assessment of the initial and continuing calibration 
criteria for bis(2-ethylhexyl)phthalate indicates that the system was in-control 
(Heartland). 

No target compounds were detected in either the soil samples or associated 
duplicates for the pesticides and PCBs fraction (Table A-3). Therefore, no 
precision assessment based on field duplicate reproducibility was possible for 
this parameter. 

All of the analytes detected in the metals analysis of the field duplicate pair 
of sample SB10125 exhibited compliant RPDs (Table A-4). Three of the 17 metals 
detected in the sample SB10425 and its duplicate exhibited noncompliant RPDs. 
The noncompliant analytes were cobalt, copper, and mercury. The analyte cobalt 
was detected in both the original sample and the field duplicate at concentra- 
tions below the CRDL. The analyte copper was detected in the original sample at 
a concentration below the CRDL, and was not detected in the duplicate. The 
noncompliance for the analytes cobalt and copper can be attributed to the low 
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concentrations detected. The analyte mercury was detected in the original sample 
at a concentration above the CRDL, and was not detected in the field duplicate 
sample. The noncompliance for the analyte mercury could be attributed to 3 
laboratory and/or field inconsistencies. 

The MS/MSD sample pairs analyzed for volatiles, semivolatiles, pesticide, and 
PCBs were "in-compliance" with RPD precision criteria (Tables A-6 through A-8, 
respectively). The assessment of precision based on the reproducibility of 
results between MS/MSD (organic fractions), or MD (metals fraction) pairs are 
provided in Tables A-6 through A-9. 

The three matrix duplicate pairs analyzed for the total metals fraction exhibited 
noncompliant RPDs for the analyte iron (Table A-9). Iron results in all soil 
samples in all SDGs were appropriately qualified as estimated, J/UJ. Two of the 
MD pairs exhibited noncompliant RPDs for the analyte manganese. Manganese 
results in soil samples from SDGs 90184, 90202, and 90206 were appropriately 
qualified as estimated, J/UJ. The noncompliance of the RPDs for the analytes 
indicates that the results for the soil samples for these analytes may be over 
or underestimated. 

The sulfide analysis of the field duplicate pair of sample SB10125 did not 
exhibit positive results. The sulfide analysis of the field duplicate pair of 
sample SB10425 exhibited a compliant RPD (Table A-5). Based on assessment of 
duplicate precision evaluation criteria, the soil sample matrix analytical data 
was acceptable for precision for each SDG, with the noted potential for bias for 
the metals analytes iron and manganese. 

QC Water Matrix. Based on assessment of duplicate precision evaluation criteria, 
the QC water sample matrix analytical data was acceptable for precision for each 
SDG. The total metals analysis of the MS/MD pairs of samples BS202FB and BS201FB 
exhibited acceptable RPD results (Table A-10). 

ACCURACY. Accuracy of the organic analyses was assessed using MS and MSD 
samples, as well as, surrogate compound recoveries for those analytical fractions 
which utilize them.. Accuracy for the inorganic analyses was assessed using MS. 
Accuracy results for the MS/MSD samples are provided in Tables A-6 through A-9 
for the soil matrix, and Table A-10 for the QC water matrix. Accuracy results 
for the surrogates in the soil matrix in the volatiles, semivolatiles, pesticide/ 
PCBs fractions are provided in Tables A-11 through A-13, respectively. Accuracy 
results for the surrogates in the QC water matrix for the volatiles, semivola- 
tiles, pesticide/PCBs fractions , can be found in Tables A-14 through A-16, 
respectively. 

Soil Matrix. The MS/MSD sample pairs analyzed for volatiles (Table A-6), 
semivolatiles (Table A-7), pesticides, PCBs (Table A-8), metals, and cyanide 
(Table A-9) exhibited "in-control" recovery results. The surrogate recoveries 
for the volatile fraction (Table A-11), the semivolatile fraction (Table A-12), 
and the pesticide/PCBs fraction (Table A-13) exhibited acceptable recoveries for 
all samples. 

For the volatiles, semivolatiles, pesticide, PCBs, and metals analytical 
fractions, none of the compounds or analytes were qualified or rejected. 
Therefore, based on an overall assessment ofMS/MSD and surrogate sample accuracy 
evaluation criteria, the soil matrix analytical data was acceptable for each SDG. 
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QC Water Matrix. The MS/MD sample pairs analyzed for metals/cyanide exhibited 
one noncompliant recovery (Table A-10). The analyte lead was recovered below 
the acceptable limit for accuracy in the MS of sample SB201FB associated with SDG 
90192. This indicates that positive and nondetect results reported for lead in 
associated samples may be underestimated. Positive and nondetect results for 
lead in water samples in SDG 90192 were qualified as estimated, J/UJ. 

The semivolatile surrogate recoveries for sample BS203FB exhibited a zero percent 
recovery for the surrogate compound phenol-d, (Table A-15, SDG 90215). The 
sample was re-extracted and reanalyzed. All recoveries in the reanalysis were 
within QC criteria. The results from the original analysis were "rejected" in 
favor of the reanalysis results. This action does not constitute a true 
rejection since viable results were obtained for all data points from the 
reanalyzed sample. Therefore, the completion goal was not affected. Ninety-nine 
point zero percent (99.0 percent) of the surrogate recoveries were within 
criteria. 

Surrogate results for the volatile fraction (Table A-14) and the pesticide and 
PCBs fraction (Table A-16) exhibited acceptable percent recoveries. 

Based on an overall assessment ofMS/MSD and surrogate sample accuracy evaluation 
criteria, the QC water matrix analytical data was acceptable for each SDG with 
the noted potential for bias for the metals compound lead. 

REPRESENTATIVENESS. Representativeness of the analytical data was assessed using 
trip blanks, equipment rinsate blanks, field blanks, laboratory method blanks, 
and holding time requirements. Field blanks, equipment rinsate blanks, and 
laboratory method blanks were analyzed for all analytical target analytes in each 
listed category. The assessment of representativeness is summarized in tabular 
form for each type of blank. Trip blank results for the volatiles fraction are 
summarized in Table A-17. Equipment rinsate blank results for the volatiles, 
semivolatiles, pesticide, PCBs, metals, and cyanide fractions are summarized in 
Tables A-18 through A-22, respectively. Field blank results for the volatiles, 
semivolatiles, pesticide, PCBs, metals, and cyanide fractions are summarized in 
Tables A-24 through A-28, respectfully. Method blank results for the volatiles, 
semivolatiles, pesticide, PCBs, metals, and cyanide fractions are summarized in 
Tables A-29 through A-32, respectively. 

If contaminants were detected in a blank, corrective actions were made for the 
chemical analytical data during data validation by Heartland. The corrective 
action consisted of amending the laboratory reported results for organic and 
inorganic target analytes by the criteria listed in Section 1.2. 

Trip Blanks. The VOCs which were detected in the trip blank samples were 
methylene chloride, chloromethane, acetone, and chloroform (Table A-17). The 
methylene chloride and acetone could be attributed to laboratory contamination. 
Chloromethane may be attributed to instrument contamination. Chloroform, a 
trihalomethane, can be formed when "free" chloride ions are present and may be 
an artifact from the water source of the laboratory. The presence of these 
compounds in the trip blanks did not result in qualification of the field sample 
results since these contaminants were either not detected in associated 
environmental samples, or were detected in associated environmental samples, but 
attributed to method blank contamination and qualified accordingly. Based on the 
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assessment of the trip blanks for representativeness, the analytical data was 
acceptable for each SDG (Heartland). 

Equipment Rinsate Blanks. Volatile organic target analytes detected in the 
equipment rinsate blank samples included acetone and 2-butanone (Table A-18). 
These two volatile organic target analytes were also detected in the source water 
used to collect the rinsate blank samples. The volatile compounds acetone and 2- 
butanone detected in the equipment rinsate blanks could be attributed to 
laboratory contamination. Both compounds are considered common laboratory 
contaminants and were also detected in method blanks associated with this 
project. 

Metal analytes detected in the equipment rinsate blanks consisted of calcium, 
iron, magnesium, manganese, sodium, zinc, aluminum, mercury, cadmium, copper, and 
cyanide (Table A-21). Sulfide was also detected in the equipment rinsate blank 
(Table A-22). There was no impact on the data due to the presence of iron in the 
rinsate blanks because the iron concentrations detected in the samples were above 
the action level noted in the rinsate blank. The inorganic analytes can be 
attributed to the water source, the water treatment system that was used to make 
the deionized water, or laboratory artifacts. The majority of the analytes 
detected were at concentrations below the analyte CRDLs. The analytes iron, 
mercury, and zinc were detected at concentrations above the CRDLs. Mercury 
detected in the rinsate blank BS206ER (Table A-21) did not impact the data 
because the compound was not detected in associated samples. Based on assessment 
of equipment rinsate blanks for representativeness, the analytical data was 
acceptable for each SDG (Heartland). 

Semivolatiles, pesticides, and PCBs were not detected in equipment rinsate blank 
samples (Tables A-19 and A-20). 

Field Blanks. Volatile target analytes detected in the field blank samples 
consisted of acetone, 2-butanone, chloroform, bromodichloromethane, dibromo- 
chloromethane, dibromochloromethane, bromoform, and toluene (Table A-23). The 
compounds chloroform, bromodichloromethane, dibromochloromethane, and bromoform 
were detected only in the potable water field blanks, not in the deionized (DI) 
source water used to decontaminate the sampling equipment. Acetone, 2-butanone, 
and methylene chloride were the only volatiles detected in the DI source water 
blank (the water used to decontaminate sampling equipment). Of the three 
volatiles, acetone and 2-butanone were also present in the rinsate blanks (Table 
A-18). However, their presence in the rinsate blanks did not require 
qualification of the associated environmental samples. Therefore, the field 
blank volatile contamination does not impact the data. 

Semivolatile target compounds detected in the field blank consisted of di-n- 
butylphthalate and bis(2-ethylhexyl)phthalate. The semivolatile compounds di-n- 
butylphthalate andbis(2-ethylhexyl)phthalate are commonlaboratorycontaminants. 
The two compounds were not detected in the DI source water (Table A-24) or the 
equipment rinsate blanks (Table A-19) and their presence in the field blanks does 
not impact the analytical data. In addition, the compounds (di-n-butylphthalate 
and bis(2-ethylhexyl)phthalate) were detected in method blanks associated with 
this project. 

Metal analytes detected consisted of arsenic, barium, calcium, copper, iron, 
lead, magnesium and potassium, sodium, and zinc (Table A-26). Sulfide was also 
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detected in the field blank (Table A-27). The inorganic analytes can be 
attributed to the water source, the water treatment system that was used to make 
the deionized water, or laboratory artifacts. Many of the analytes detected in 
the field blanks were above the analyte CRDLs. However, these analytes were 
detected in the potable water field blanks only and the detected concentrations 
were less than Federal Primary Drinking Water maximum contaminant levels (MCLs). 
The analytes detected in the DI field blanks were less than the analyte CRDLs. 
No parallel can be drawn between the positive inorganic results detected in the 
field samples and those noted in the field blanks. The rinsate blanks give a 
more accurate evaluation of equipment contamination. Therefore, the inorganic 
analytes detected in the field blanks did not impact the environmental data. 

No pesticide or PCBs target compounds were detected in the field blank samples 
(Tables A-25). 

Although target compounds and analytes were detected in the field blanks none of 
the sample data required qualification. Based on assessment of field blanks for 
representativeness, the analytical data was acceptable for each SDG. 

Method Blanks. Target analytes detected in the volatile method blank samples 
consisted of acetone, methylene chloride, and 2-butanone (Table A-28). 
Semivolatile target compounds detected in the method blank consisted of di-n- 
butylphthalate, bis(2-ethylhexyl)phthalate, and butylbenzylphthalate (Table 
A-29). Acetone, methylene chloride, 2-butanone, bis(2-ethylhexyl)phthalate, 
butylbenzylphthalate, and di-n-butylphthalate results are common laboratory 
contaminants and are attributed to laboratory contamination. 

Metal analytes detected included arsenic, beryllium, calcium, lead, manganese, 
nickel, selenium, sodium, vanadium, and zinc (Table A-31). The inorganic 
analytes can be attributed to the water source, the water treatment system that 
was used to make the deionized water, or laboratory artifacts. 

Pesticides target compounds were not detected in method blank samples (Table 
A-30). 

Because target analytes were detected in some of the method blanks, some of the 
analytical results were qualified. However, based on assessment of method blanks 
for representativeness the analytical data was acceptable for each SDG. 

Holding Times. All holding time requirements, both extraction and analytical, 
were met by the laboratory for all fractions, with the exception of three samples 
for the semivolatile fraction. The samples were re-extracted and reanalyzed 
because of deficiencies noted in the initial analysis. Two samples, SBPS915 and 
SBPS925, were "rejected" in favor of the results from the re-extraction and 
reanalysis due to phthalate contamination noted in the original analysis. Sample 
SB203FB was rejected in favor of the re-extraction and reanalysis, due to a zero 
percent surrogate recovery. The three samples were re-extracted outside hold 
time and positive and nondetect results were qualified, J/UJ. 

COMPARABILITY. The analytical samples were collected and transported to the 
chemical analytical laboratory in accordance with standard procedures and were 
analyzed in conformance with acceptable USEPA procedures (refer to Tables A-l, 
A-2, and A-3). The methods used to collect the environmental samples and the 
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methods used to analyze the samples should assure comparability of the analytical 
data. 

COMPLETENESS. Overall, the chemical analytical data exceeded the 85 percent 
completion goal with a completeness of 96 percent. 

1.2.2 January 1994 Groundwater Samplinn Event This subsection summarizes data 
quality and useability for subsurface soil samples andQC water samples collected 
during Supplemental RF1 field activities at NSB Kings Bay, Georgia during January 
1994. Listed below are the analytical fractions that groundwater and QC water 
matrices were evaluated for data quality and useability. 

low concentration volatile organic compounds (L.C. VOCs) 
svocs 
pesticides and PCBs 
organophosphorus pesticides 
herbicides 
dioxin and furans (D/Fs) 
metals and cyanide 
sulfide 

PRECISION. The RPD limit for the groundwater matrix is 20. Ten percent of 
samples collected were taken in duplicate. Duplicate precision was assessed 
using both environmental sample and associated duplicates and MS/MSD/MDs. 

Tabulation of the results of assessing duplicate precision and duplicate 
frequency for the low concentration volatiles, semivolatiles, pesticide, PCBs, 
organophosphorus pesticides, herbicides, dioxin, furans, metals, cyanide, and 
sulfide fractions are presented in Attachment A, Tables A-32 through A-39, 
respectively. Tabulation of the results assessing precision based on the 
reproducibility between spike sample and duplicate sample pairs for the low 
concentration volatiles, semivolatiles, pesticide, PCBs, organophosphorus 
pesticides, herbicides, dioxin, furans, metals, cyanide, and sulfide fractions 
are presented in Attachment A, Tables A-40 through A-47, respectively. 

Groundwater Matrix. The low concentration volatile analyses of the groundwater 
samples llAGWO1 and 12GWOl and their field duplicates exhibited no positive 
results (Table A-32). The low concentration volatile analyses of sample 17BGWOl 
and corresponding field duplicate exhibited positive results in the original 
sample and/or the field duplicate for six compounds. Three of the six compounds, 
l,l-dichloroethane, 2-butanone, and 4-methyl-2-pentanone, exceeded the precision 
criteria of 20 percent. l,l-Dichloroethane and 2-butanone were detected in the 
original sample but not in the field duplicate sample. The noncompliance for 
l,l-dichloroethane is attributed to the analyte being detected at the CRQL of 1.0 
micrograms per liter (pg/R) in the original sample and not being detected in the 
field duplicate sample. The noncompliant duplicate precision for 2-butanone is 
attributed to continuing calibration noncompliance associated with both the 
original sample and the field duplicate (Heartland). The compound did not meet 
average relative response factor (RRF) criteria (RRF <0.05). Due to the very low 
RRFs reported, nondetect results associated with this calibration were rejected 
(R) and positive results were qualified as estimated (J) and must be considered 
biased high. The noncompliance for the compound 4-methyl-2-pentanone could be 
attributed to laboratory and/or field inconsistencies. Assessment of the 
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calibration criteria for the compound indicates that the system was in-control 
for 4-methyl-2-pentanone. 

The low concentration volatile analysis of the field sample 22BGWOl and its 
associated duplicate exhibited positive results for nine compounds. One of the 
nine compounds, carbon disulfide, exhibited a noncompliant RPD (Table A-32). The 
analysis of VOCs down to 1.0 pg/R for the low level method increases the 
potential for poor precision. Assessment of the initial and continuing 
calibration criteria indicates that all calibration criteria was met in all 
calibration standards associated with the samples. 

The semivolatile analysis of the field duplicate pair of samples llAGWO1 and 
12GWOl exhibited no positive results (Table A-33). The semivolatile analysis of 
the field duplicate pair of sample 17BGWOl exhibited noncompliant RPDs for the 
two compounds detected, 4-methylphenol and bis(2-ethylhexyl)phthalate. 4- 
Methylphenol was detected at concentrations below the CRQLs in both the original 
sample and the field duplicate sample. The noncompliance for 4-methylphenol is 
attributed to the low concentrations detected. Upon review of the sample 
results, ABB-ES noted that positive phthalate results were detected in the deep 
well samples. ABB-ES determined that the positive phthalate results were most 
likely a result of the sampling apparatus tubing used in the submersible pumps. 
Thus, the noncompliance for bis(2-ethylhexyl)phthalate may be attributed to 
phthalate contamination in the field. It should be noted that bis(2- 
ethylhexyl)phthalate is a common laboratory contaminant and although the 
compounds was not detected in the method blank associated with the samples, its 
presence in the samples could be affected by its common presence as a laboratory 
artifact. Assessment of the initial and continuing calibration criteria for the 
noncompliant compounds indicates that the system was in-control. 

The semivolatile analysis of the field duplicate pair of sample 22BGWOl exhibited 
noncompliant RPDs for two of the four compounds detected (Table A-33). The 
noncompliant compounds were dimethylphthalate and bis(2-ethylhexyl)phthalate. 
Bis(2-ethylhexyl)phthalate was detected at a concentration equal to the CRQL in 
the original sample and less than the CRQL in the field duplicate sample. 
Dimethylphthalate was detected above the CRQL in both samples and its noncompli- 
ance was slight. Assessment of the initial and continuing calibration criteria 
for the noncompliant compounds indicates that the system was in-control. 

No precision assessment based on field duplicate reproducibility was possible for 
the, pesticides, PCBs, organophosphorus pesticides, herbicides, dioxin, and 
furans fractions (Tables A-34, A-35, A-36, and A-37) due to groundwater resulting 
in nondetects for the respective fractions. 

All of the analytes detected in the metals analysis of the field duplicate pair 
of samples 22BGWOl and 17BGWOl exhibited compliant RPDs (Table A-38), Three of 
the thirteen analytes (chromium, cobalt, and vanadium) detected in the metals 
analysis of the field duplicate pair of sample 12GWOl exhibited noncompliant 
RPDs. Chromium, cobalt, and vanadium were detected at concentrations below the 
CRDL in both the original sample and the field duplicate. The noncompliance for 
the analytes chromium, cobalt, and vanadium can be attributed to the low 
concentrations detected. Assessment of the serial dilution criteria for the 
noncompliant compounds indicates that they were in-control. 
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The metals analysis of the field duplicate pair of sample llAGWO1 exhibited 
noncompliant RPDs for five of the thirteen analytes detected. The noncompliant 
analytes were beryllium, chromium, lead, nickel, and zinc. The analytes 
beryllium, chromium, and nickel were detected in both the original sample and the 
field duplicate sample at concentrations below the CRDL. The noncompliance is 
attributed to the low concentrations detected. 

The analytes lead and zinc were noncompliant in the MD analysis of sample 
llAGWO1. The noncompliance for the analyte lead is attributed to laboratory 
inconsistencies (i.e., an inhomogeneous sample split). The analyte zinc was also 
detected in the preparation blank associated with the field duplicate pair. The 
concentration of zinc in the field duplicate sample was within the action level 
of five times the concentration detected in the preparation blank (34 pg/R) for 
qualification to nondetect. However, the concentration in the original sample 
was above this action limit. The noncompliance for the analyte zinc is 
attributed to laboratory contamination. Further, the blank contamination is 
likely responsible for the noncompliant matrix duplicate result as well. All 
positive and nondetect lead and zinc results were appropriately qualified as 
estimated, J/UJ. Assessment of the serial dilution criteria for the noncompliant 
compounds indicates that they were in-control. 

The sulfide analysis of the field duplicate pairs of sample llAGWO1, 17BGWO1, and 
22BGWOl exhibited compliant RPDs (Table A-39). The sulfide analysis of the field 
duplicate pair of sample 12GWOl exhibited a noncompliant RPD (Table A-39). The 
concentrations of sulfide in the field duplicate pair were close to the detection 
limit of 0.1 milligrams per liter (mg/R). The concentration of sulfide in the 
original sample was 0.4 mg/R, and the concentration of sulfide in the field 
duplicate sample was 0.2 mg/R. Sulfide losses can occur because the sulfide can 
be volatilized or can react with oxygen if the sample is taken with too much 
aeration. Further, at such low concentrations small inconsistencies can greatly 
affect precision results. The noncompliance for the sulfide may be attributed 
to laboratory or field inconsistencies (Heartland). 

The MS/MSD sample pairs analyzed for low concentration volatiles (Table A-40), 
semivolatiles (Table A-41), pesticide, PCBs (Table A-42), and organophosphorus 
pesticides (Table A-43), were "in-compliance" with RPD precision criteria for 
both MS/MSD pairs analyzed. 

The herbicide analysis of the MS/MSD pair of sample llAGWO1 exhibited noncom- 
pliant precision for the compound dinoseb (Table A-44). The recovery of dinoseb 
in the MS and MSD were below the QC limits. The noncompliance for dinoseb could 
be attributed to laboratory inconsistency (i.e., spike solution error) or matrix 
interference which is masking or suppressing the dinoseb. The reported nondetect 
results for dinoseb in the samples llAGWO1, llAGWOlD, 19AGWO1, and 13AGWOl were 
appropriately qualified as estimated, UJ (Heartland). 

Dioxin and furans were "in-compliance" with RPD precision criteria for both 
MS/MSD pairs analyzed Table A-45. 

Four of the MD pairs analyzed for the total metals fraction exhibited compliant 
RPDs for all analytes that were detected Table A-46. The matrix duplicate pair 
of sample 17BGWOl exhibited two compounds, barium and iron, with noncompliant 
RPDs. The positive and nondetect results for barium and iron in samples 

KB IRFI-1 l.f7PTl 

m)v.Ol.96 A-18 



associated with SDG 90237 were appropriately qualified as estimated, J/UJ 
respectively. 

Sulfide analyses were "in-compliance" with RPD precision criteria for bothMS/MSD 
pairs analyzed Table A-45. 

Based on assessment of duplicate precision evaluation criteria, the water sample 
matrix analytical data was acceptable for precision for each SDG, with the noted 
potential for bias for the metals analytes barium, lead, and zinc. 

ACCURACY. Accuracy was assessed using MS/MSD samples for organic analyses, and 
MS samples for metals, cyanide, and sulfide analyses for the water matrix, as 
well as surrogate compound recoveries for those analytical fractions which 
utilize them. Internal standard recoveries were utilized to assess accuracy for 
the dioxin and furan fraction. The results of the evaluation of accuracy for the 
MS/MSD samples for the low concentration volatiles, semivolatiles, pesticide, 
PCBs, organophosphorus pesticides, herbicides, dioxin, furans, metals, cyanide, 
and sulfide fractions are presented in Attachment A, Tables A-40 through A-47, 
respectively. The results of the evaluation of accuracy for the surrogates in 
the low concentrationvolatiles, semivolatiles, pesticide, PCBs, organophosphorus 
pesticides, kepone, herbicides fraction, and internal standards for the dioxin 
and furan fraction are provided in Tables A-48 through A-54, respectively. 

Groundwater Matrix. The two MS/MSD pairs analyzed for the semivolatile fraction 
of samples llAGWO1 and 17BGWOl exhibited one compound with noncompliant 
recoveries (Table A-41). The compound 4-nitrophenol was recovered above the 
upper control limit in the MS/MSD of both spike pairs. However, based on the 
assessment of additional QC criteria, the data validator determined that 
qualifications were not required. 

The MS/MSD pair of sample 1lAGWOlwhich was analyzed for herbicides exhibited one 
compound, dinoseb, which was recovered below the lower control limit (Table 
A-44). The noncompliance for dinoseb could be attributed to laboratory 
inconsistency (i.e., spike solution error) or matrix interference which is 
masking or suppressing the dinoseb. The reported nondetect results for dinoseb 
in the samples llAGWO1, llAGWOlD, 19AGWO1, and 13AGWOl were appropriately 
qualified as estimated, UJ. 

The MS/MSD sample pairs analyzed for low concentration volatiles (Table A-40), 
pesticides, PCBs (Table A-42), organophosphorus pesticides (Table A-43), dioxin, 
and furans (Table A-45) fractions exhibited "in-control" recovery results. 

The analyte zinc was recovered below the acceptable limit for the MS analyzed for 
metals and cyanide for sample llAGWO1 (Table A-46). This indicates that positive 
and nondetect results reported for zinc in associated samples may be under- 
estimated. Positive and nondetect results for zinc in samples in SDG 92024 were 
appropriately qualified as estimated, J/UJ. 

Iron was recovered above the QC limit, and silver was not recovered for the MS 
analyzed for metals and cyanide for sample 17BGWOl (Table A-46). This indicates 
that reported positive results for iron in samples in SDG 92037 may be overesti- 
mated. Positive results for iron in these samples were appropriately qualified 
as estimated, J. The 0 percent silver recovery indicates that positive results 
for silver in these samples may be underestimated and that nondetect results are 
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unusable. Therefore, positive results for silver in samples associated with SDG 
92037 were appropriately qualified as estimated, J, and nondetect results were 
rejected, R. This constituted a rejection of nine field sample data points and 
one QC sample data point. 

The MS analyzed for metals and cyanide for samples 08BGWOl and 15GWOl exhibited 
three analytes which were noncompliant (Table A-46). The analyte aluminum was 
recovered above the upper control limit, This indicates that reported positive 
results for aluminum in associated samples may be overestimated. Positive 
aluminum results for samples from SDG 92028 were qualified, J. The analytes 
silver and thallium were recoveredbelow the lower control limit indicating that 
the results for silver and thallium may be underestimated. Positive and 
nondetect results for silver and thallium in samples from SDG 92028 were 
appropriately qualified as estimated, J/UJ. 

The MS analyzed for metals and cyanide for sample llBGWO1 exhibited acceptable 
recoveries for all spiked compounds (Table A-46). The analyte silver was 
recovered below the lower control limit in the MS of sample 19AGWOl. Silver 
results, positive and nondetect for samples from SDG 92032 were appropriately 
qualified as estimated, J/UJ. The analyte thallium was recovered below the lower 
control limit in the MS of sample 13AGWOl. Reported positive and nondetect 
results for the analyte thallium in samples associated with SDG 92035 were 
qualified as estimated, J/UJ. 

The two MS samples analyzed for sulfide exhibited low recoveries (Table A-47). 
This indicates that positive and nondetect results for sulfide in associated 
samples may be underestimated. All positive and nondetect results for sulfide 
in SDGs 92023, 92026, 92029, and 92036 were appropriately qualified as estimated, 
J/UJ. 

Ten semivolatile samples exhibited a noncompliant recovery for one surrogate 
compound (Table A-49). One sample exhibited a high recovery for the surrogate 
compound 2,4,6-tribromophenol, and nine samples exhibited low recovery of the 
surrogate compound 2-fluorobiphenyl. The functional guidelines allow one 
surrogate for each fraction to be outside the control limits, provided the 
recovery is above 10 percent. Therefore, the analytical data did not require 
qualification. Ninety-seven point 4 percent of the surrogate recoveries were 
within criteria. 

Twenty-one samples analyzed for the pesticide and PCBs fraction exhibited low 
recoveries for the surrogate compound decachlorobiphenyl (DCB) (Table A-50). 
Five samples exhibited low recoveries for the compound tetrachloro-m-xylene. 
This indicates that positive and nondetect results for target compounds may be 
underestimated. Positive and nondetect results in samples exhibiting low, but 
greater than 10 percent, surrogate recoveries were appropriately qualified as 
estimated, J/UJ. Two of the twenty-one samples with low DCB recovery exhibited 
recoveries below 10 percent. Surrogate recoveries this low may be indicative of 
matrix interferences which inhibited the recovery of the surrogate compound. 
This indicates that positive results are underestimated andnondetect results may 
be unreliable. In samples 19BGWOl andlgBGWOlRE, positive results were qualified 
as estimated, J, and nondetect results were rejected, R. Seventy-five point four 
percent of the pesticide and PCBs surrogate recoveries were acceptable. 
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Two samples, BS302ER and 13AGWO1, analyzed for organophosphorus pesticides 
exhibited surrogate recoveries which were above the laboratory upper control 
limit (52 to 97 percent) (Table A-51). However, the recoveries were 104 percent 
and 98 percent, respectively. The data validator determined that the analytical 
data did not require qualification because positive results were not detected in 
the samples. 

The surrogate recoveries for the low concentration volatiles fraction (Table 
A-48)) the kepone fraction (Table A-52), the herbicides fraction (Table A-53), 
and the dioxin and furan fraction internal standard recoveries (Table A-54) were 
acceptable. 

Based on an assessment of MS/MSD and surrogate sample accuracy evaluation 
criteria, the groundwater matrix analytical data was acceptable for each SDG with 
the noted potential for bias for the metals compounds lead, silver, aluminum, and 
thallium, the rejection of 10 silver data points in the metals fraction due to 
MS recovery below 30 percent, and the rejection of 28 data points in the 
pesticide and PCBs fraction due to DCB recovery of less than 10 percent. 

REPRESENTATIVENESS. Representativeness of the environmental sample analytical 
data was assessed using trip blanks, equipment rinsate blanks, field blanks, 
laboratory method blanks, and holding time requirements. 

The trip blank samples were analyzed for only low concentration volatile organic 
target analytes. Field blanks, equipment rinsate blanks, and laboratory method 
blanks were analyzed for target analytes in each listed category. The assessment 
of representativeness is summarized in tabular form for each type of blank, 
equipment rinsate blank results for the low concentration volatiles, semivola- 
tiles, pesticide, PCBs, organophosphorus pesticides, herbicides, dioxin, furan, 
metals, cyanide, and sulfide are summarized in Tables A-55 through A-62, 
respectively. Field blank results for the low concentration volatiles, 
semivolatiles, pesticide, PCBs, organophosphorus pesticides, herbicides, dioxin, 
furan, metals, cyanide, and sulfide are summarized in Tables A-63 through A-70, 
respectively. Method blank results for the low concentration volatiles, 
semivolatiles, pesticide, PCBs, organophosphorus pesticides, kepone, herbicides, 
dioxin, furan, metals, and cyanide fractions are summarized in Tables A-71 
through ~-78, respectively. 

If contaminants were detected in a blank, corrective actions were made for the 
chemical analytical data during data validation by Heartland. The corrective 
action consisted of amending the laboratory reported results for organic and 
inorganic target analytes by the criteria, 

Triv Blanks. Methylene chloride and acetone were detected in the low concentra- 
tion volatile trip blank samples. Methylene chloride and acetone are common 
laboratory contaminants. Both compounds were reported in method blanks 
associated with this project. The methylene chloride and acetone can be 
attributed to laboratory contamination. The presence of these compounds in the 
trip blanks resulted in qualification of some of the field sample results. 
However, based on the assessment of the trip blanks for representativeness, the 
analytical data was acceptable for each SDG. 

Equipment Rinsate Blanks. Two VOCs, acetone and methylene chloride, were 
detected in the equipment rinsate blanks Table A-55. Methylene chloride was 
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reported below the CRQL in the rinsate blank BS302ER. Acetone was detected at 
concentrations above the CRQL in the rinsate blanks BS301ER and BS302ER. Both 
compounds were also detected in method blanks and the field blank sample 
associated with this project contamination can be attributed to laboratory 
contamination. Some of the analytical data required qualifications due to the 
rinsate blank contamination. 

The 4,4-dichlorodiphenyltrichloroethane (DDT) detected in the rinsate blank 
BS303ER was well below the compound CRQL (Table A-57). The contamination is 
likely due to random instrument carry-over from standards analysis since the 
compound was not detected in the field samples or the other blanks associated 
with the project. The compound was not noted in the field samples, so no 
qualification of the data was required. 

The inorganic analytes detected can be attributed to the water source, the water 
treatment system that was used to make the deionized water, or laboratory 
artifacts (Table A-61). All of the analytes detected were at concentrations 
below the analyte CRDLs. Analytical results which were reported at or below the 
concentrations noted in the rinsate blanks were qualified as nondetect, U, at the 
concentration reported. 

No target compounds were detected in the rinsate blanks for the semivolatiles 
(Tables A-56), organophosphorus pesticides (Tables A-58), herbicides (Table 
A-59), dioxin and furans (Table A-60), or sulfide fractions (Table A-62). 

Target compounds were detected in the equipment rinsate blank samples and some 
of the analytical data required qualification. However, based on assessment of 
equipment rinsate blanks for representativeness, the analytical data was 
acceptable for each SDG. 

Field Blanks. Two volatile analytes were detected in field blanks Table A-63. 
The acetone and methylene chloride detected in the field blank are likely due to 
laboratory contamination. As noted previously, acetone was detected in two of 
the three rinsate blanks and methylene chloride was detected in one of the three 
rinsate blanks. The presence of these common laboratory contaminants, acetone and 
methylene chloride, in the QC blanks could have been affected by their common 
presence as laboratory artifacts. None of the field samples required 
qualification due to the methylene chloride or the acetone in the field blank 
(Heartland). 

The inorganic analyte barium can be attributed to the water source, the water 
treatment system that. The analyte was reported at a concentration well below 
the CRDL. The barium result in one sample, BS302ER, was qualified as nondetect, 
U, due to the barium concentration in the field blank. All other positive 
concentrations of barium in field samples were above the action limit (five times 
the concentration reported in the field blank) for qualification. 

No semivolatile, pesticide/PCBs, organophosphorus pesticides, herbicides, or 
dioxin/furan target compounds were detected in the field blank samples (Tables 
A-64, A-65, A-66, A-67, and A-68). 

Sulfide was not detected in any of the field blank samples (Table A-69). 
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Target compounds and target analytes were detected in the field blanks and some 
of the sample data required qualification. However, based on assessment of field 
blanks for representativeness, the analytical data was acceptable for each SDG. 

Method Blanks. Target analytes detected in the method blank samples consisted 
of acetone and methylene chloride for the volatile fraction (Table A-71), di-n- 
butylphthalate and bis(2-ethylhexyl)phthalate for the semivolatile fraction 
(Table A-72). The detectable acetone, methylene chloride, bis(2- 
ethylhexyl)phthalate, and di-n-butylphthalate results are common laboratory 
contaminants and are attributed to laboratory contamination. The inorganic 
analytes can be attributed to the water source, the water treatment system that 
was used to make the deionized water, or laboratory artifacts. 

Pesticide, PCBs, organophosphorus pesticides, kepone, herbicides, dioxin, and 
furan target compounds were not detected in method blank samples (Tables A-73 
through A-77). 

Metal analytes detected in method blanks associated with these samples consisted 
of antimony, copper, aluminum, arsenic, calcium, zinc, manganese, potassium, and 
sodium for the metals fraction (Table A-78). 

Because target analytes were detected in some of the method blanks, some of the 
analytical results were qualified. However, based on assessment of methodblanks 
for representativeness the analytical data was acceptable for each SDG. 

Holding Times. All holding time requirements, both extraction and analytical, 
were met by the laboratory for all fractions, with the exception of eight samples 
for the pesticides and PCBs fraction. The samples were re-extracted outside of 
the recommended extraction holding time. Viable results were obtained for all 
re-extracted samples from the original analysis, with the exception of samples 
19BGWOl and 19BGWOlRE, which were rejected for surrogate recovery deficiencies. 
All results from the re-extracted samples were qualified as estimated, J/uJ, due 
to exceeded extraction hold times. 

COMPARABILITY. The analytical samples were collected and transported to the 
chemical analytical laboratory in accordance with standard procedures and were 
analyzed in conformance with acceptable USEPA procedures. The methods used to 
collect the environmental samples and the methods used to analyze the samples 
should assure comparability of the analytical data. 

COMPLETENESS. None of the analytical data in this project was rejected. A 
completion goal of 85 percent was met for each fraction analyzed. A detailed 
narrative on fractions containing rejected or qualified data which was not 
previously addressed follows. 

Volatiles, Noncompliant RRFs. Three volatiles compounds, acetone, 2-butanone, 
and 2-hexanone, did not always meet the initial and/or continuing calibration 
criteria for RRF. The RRF values fell below 0.05 in analyses affecting all SDGs 
associated with this project. All nondetect sample results associated with the 
initial and continuing calibrations that exhibited any of the three compounds 
with noncompliant RRFs are rejected, R. The noncompliant calibrations resulted 
in the rejection of 36 field QC sample data points and 96 field sample data 
points. The completeness goal for this fraction was 93.2 percent, met. 
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Nondetect results that were rejected for the compounds may be evaluated by 
adjusting the CRQL to the concentration of the continuing calibration standard 
and qualifying the results as not detected at an estimated concentration, UJ. The 
nondetect qualification at the concentration of the continuing calibration 
standard insures that the instrumentation is capable of detecting the compound 
at a known concentration. 

Volatiles, Storage Blanks. The laboratory analyzed a storage blank with each SDG 
for this project. Three of these storage blanks exhibited positive concentra- 
tions of one target analyte. Three field samples, lOCGWO1, 03BGWO1, and 
17BGWOlD, required qualification of the reported acetone result to nondetect, LJ, 
due to storage blank contamination. Three field samples, 17AGWO1, 17CGWO1, and 
03CGWO1, required qualification of reported 2-butanone results to nondetect, U, 
due to storage blank contamination, 

Volatiles and Semivolatiles, NoncomDliant %RSDs and %Ds. Target compounds for 
both the volatile and semivolatile fractions were qualified because of noncom- 
pliant calibrations in some SDGs. Several volatile and semivolatile compounds 
did not always meet the initial and/or continuing calibration criteria for RRF, 
relative standard deviation (RSD), and percent difference (%D). All results 
qualified for calibration %RSD and %D deficiencies (J/U) are considered to be 
useable. For the compounds in the Low Concentration volatile and semivolatile 
analyses that did not meet calibration criteria, all positive results are 
qualified as estimated (J) (%Ds greater than 25 percent) and all nondetect 
results are qualified as estimated (U) (>50 %D less than 90 percent) due to 
calibration deficiencies. 

Volatiles and Semivolatiles, Dilution Results. The positive results reported for 
compounds which exceeded the linear range of the instrument, E-flagged results, 
in the volatile analysis of samples 02GW01, 16GWO1, and 22BGWOl and the 
semivolatile analysis of sample 16GWOlwere "rejected" in favor of the D-flagged 
results reported from a dilution analysis of the samples. This action does not 
constitute a true rejection since viable results were obtained from the dilution 
analyses. 

Metals, Noncompliant Method of Standard Additions (MSA). Target analytes 
arsenic, selenium, and thallium were qualified as estimated, J/U, due to 
unacceptable graphite furnace MSA results in samples from each of the CLP SDGs 
and the Appendix IX SDG 92035. All results qualified for noncompliant MSA 
recoveries are considered to be useable. If the recovery was above the QC 
limits, only the positive results for the analyte were qualified. If the 
recovery was below the QC limits, or the correlation coefficient of an MSA curve 
was below the QC limits, positive and nondetect results were qualified as 
estimated, J/U. 

Metals. Noncompliant Serial Dilutions. Positive results for target analytes 
aluminum, sodium, barium, and calcium were qualified as estimated, J, due to 
unacceptable serial dilution results in samples from each of the CLP SDGs. All 
results qualified for noncompliant serial dilution %Ds are considered to be 
useable. 

SUMMARY. Overall, the chemical analytical data are acceptable and exceeded the 
completion goal of 96 percent for all fractions except the low concentration 
volatile fraction. 
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Groundwater Samples. Ninety-six field sample data points were rejected in the 
low concentrationvolatile analysis due to noncompliant initial and/or continuing 
calibration RRF values. The completion goal was met. Twenty-eight field sample 
data points were rejected in the pesticide and PCBs analysis of one field sample 
and the re-extracted analysis of the sample. The completion goal was met. 
Fourteen field sample data points were rejected in the metals analysis due to 
recovery of silver below 30 percent in the associated MS. The completion goal 
was met. 

QC Water Samples. Thirty-six QC sample data points were rejected in the Low 
Concentration volatile analysis due to noncompliant initial and/or continuing 
calibration RRF values. The completion goal was met. Three field sample data 
points were rejected in the metals analysis due to recovery of silver below 30 
percent in the associated MS. 

1.2.3 April 1994 Groundwater Sampling Event This section summarizes data 
quality and useability for subsurface soil samples andQC water samples collected 
during supplemental RF1 field activities at NSB Kings Bay, Georgia, during April 
1994. Listed below are the analytical fractions that groundwater and QC water 
matrices were evaluated for data quality and useability. 

L.C. vocs 
svocs 
pesticides and PCBs 
organophosphorus pesticides 
herbicides 
D/Fs 
metals and cyanide 
sulfide 

PRECISION. The RPD limit for the groundwater matrix is 20. The percentage of 
duplicate samples collected for this project was greater than 10 percent. 
Duplicate precision was assessed using both the sample and the associated 
duplicates along with MS/MSD/MDs. 

Tabulation of the results of assessing duplicate precision and duplicate 
frequency for the low concentration volatiles, semivolatiles, pesticide, PCBs, 
organophosphorus pesticides, herbicides, dioxin, furans, metals, cyanide, and 
sulfide fractions are presented in Appendix A, Tables A-79 through A-86, 
respectively. Tabulation of the results assessing precision based on the 
reproducibility between spike sample and duplicate sample pairs for the low 
concentration volatiles, semivolatiles, pesticide, PCBs, organophosphorus 
pesticides, herbicides, dioxin, furans, metals, cyanide, and sulfide fractions 
are presented in Attachment A, Tables A-87 through A-94, respectively. The 
metals analyte antimony was reanalyzed separately due to a discrepancy in the 
CRDL utilized in the initial analysis. The antimony analysis was acceptable for 
all QC requirements. 

Groundwater Matrix. The low concentrationvolatile analysis of the field samples 
and duplicates of 12GW02 and 17AGWOl exhibited no positive results (Table A-79). 
The low concentration volatile analysis of the field duplicate pair of sample 
lOAGW02 exhibited noncompliant RPDs for two of the three target compounds 
detected. The noncompliant compounds were benzene and chlorobenzene. The 
compound benzene was detected at concentrations below the CRQL in both the 
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original sample and the field duplicate sample. The compound chlorobenzene was 
detected at a concentration equal to the CRQL in the original sample and above 
the CRQL in the field duplicate sample. The noncompliance for benzene and 
chlorobenzene is attributed to the low concentrations detected. Assessment of 
the calibration criteria for the compound indicates that the system was in- 
control for the noncompliant compounds. 

The Low Concentration volatile analysis of the field sample 22BGW02 and its 
associated duplicate exhibited positive results for six compounds. Two of the 
compounds, toluene and xylene (total), exhibited noncompliant RPDs (Table A-79). 
The noncompliance for the compound toluene was slight and is attributed to the 
low concentrations detected. The compound xylene (total) was not detected in the 
original sample, but was detected above the CRQL in the field duplicate sample. 
The low level volatile method utilizes CRQLs of 1 pg/R. The analysis of trace 
levels of volatile organic target compounds increases the potential for poor 
precision. The noncompliance for xylene (total) may be attributed to the low 
concentrations detected. Assessment of the initial and continuing calibration 
criteria for the compounds exhibiting noncompliant RPDs indicates that all 
calibration criteria was met. 

The semivolatile analysis of the field samples and duplicates of 12GW02 and 
17AGWOl exhibited no positive results (Table A-80). The semivolatile analysis 
of the field duplicate pair of samples lOAGW02 exhibited acceptable duplicate 
precision for the four target compounds detected. The semivolatile analysis of 
the field duplicate pair of sample 22BGWO2 exhibited a noncompliant RPD for one 
of the three compounds detected, bis(2-ethylhexyl)phthalate. The compound 
bis(2-ethylhexyl)phthalate was detected in the original sample, but was not 
detected in the field duplicate sample. Bis(2-ethylhexyl)phthalate is a common 
laboratory contaminant, but the compound was not detected in the method blank 
associated with the samples. However, its presence in the samples could be 
affected by its common presence as a laboratory artifact. Assessment of the 
initial and continuing calibration criteria for the noncompliant compounds 
indicates that the system was in-control (Heartland). 

The semivolatile analysis of the MS/MSD pair of sample 13BGW02 exhibited 
noncompliant RPDs for all but one compound (Table A-80). The RPD values were 
affected by the recoveries, which were lower overall in the MSD than in the MS. 
However, based on the assessment of additional QC criteria the analytical data 
did not require qualification. 

The pesticide and PCBs analysis of the field duplicate pairs of samples 12GW02, 
17AGWO2, and lOAGW02 did not exhibit positive results (Table A-81). The 
pesticide and PCBs analysis of the field duplicate pair of sample 22BGW02 
exhibited noncompliant RPDs for three of the four target compounds requiring RPD 
calculation. The noncompliant compounds were gamma-benzene hexachloride (BHC) 
(lindane), alpha-chlordane, and gamma-chlordane. Gamma-BHC (lindane) was 
detected at a concentration slightly above the CRQL in the original sample, but 
was not detected in the field duplicate sample. Alpha-chlordane and gamma- 
chlordane were detected at concentrations below the CRQLs. The noncompliance for 
gamma-BHC (lindane), alpha-chlordane, and gamma-chlordane can be attributed to 
the low concentrations detected. Assessment of the initial and continuing 
calibration criteria for the noncompliant compounds indicates that the systemwas 
in-control. 
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The pesticide/PCBs analysis of the MS/MSD pair of sample llAGWO1 exhibited 
noncompliant RPDs for two compounds (Table A-81). The noncompliant compounds 
were gamma-BHC (lindane) and heptachlor. Overall, the recoveries were lower in 
the MS than in the MSD. However, based on the assessment of additional QC 
criteria, the analytical data did not require qualification. 

No target compounds were detected in either the water samples or associated 
duplicates for the, organophosphorus pesticides, herbicides, and dioxin/furan 
fractions (Tables A-82, A-83, and A-84). Therefore, no precision assessment 
based on field duplicate reproducibility was possible for these parameters. 

Two of the thirteen analytes detected in the metals analysis of the field 
duplicate pair of sample 12GWOl exhibited noncompliant RPDs (Table A-85). The 
noncompliant analytes were calcium and potassium. The noncompliance for the two 
analytes was slight and may be attributed to laboratory and/or field inconsis- 
tencies. Assessment of the serial dilution criteria for the noncompliant 
compounds indicates that they were in-control. 

The metals analysis of the field duplicate pair of sample lOAGWO2 exhibited 
noncompliant RPDs for eight of the sixteen analytes detected (Table A-85). The 
noncompliant analytes were aluminum, arsenic, barium, chromium, lead, mercury, 
vanadium, and zinc. The analyte arsenic was detected at concentrations below the 
CRDL in both the original sample and the field duplicate sample. The analyte 
mercury was detected above the CRQL in the original sample but was not detected 
in the field duplicate sample. The analyte lead was detected below the CRDL in 
the field duplicate sample and above the CRDL in the original sample. The 
noncompliance for arsenic, lead, and mercury is attributed to the low concentra- 
tions detected. The analyte vanadium was detected at a negative concentration 
in the preparation blank associated with the field duplicate pair. The noncom- 
pliance for vanadium can be attributed to instrument anomalies. The analyte 
chromium exhibited slight noncompliance which could be attributed to laboratory 
and/or field inconsistencies. The analytes aluminum, barium, and zinc were 
detected in the preparation blank associated with the field duplicate pair. 
However, the concentration of the analytes in the field duplicate pair were above 
the action level (five times the blank contamination level) for qualification to 
nondetect. The noncompliance for aluminum, barium, and zinc can be attributed 
to laboratory contamination. Assessment of the serial dilution criteria for the 
noncompliant compounds indicates that they were in-control (Heartland). 

The metals analysis of the field duplicate pair of sample 17AGWO2 exhibited 
noncompliant RPDs for four of the eighteen analytes detected (Table A-85). The 
noncompliant analytes were arsenic, lead, nickel, and cobalt. The analytes 
arsenic, nickel, and cobalt were detected at concentrations below the CRDL in 
both the original sample and the field duplicate sample. The noncompliance for 
arsenic, nickel, and cobalt is attributed to the low concentrations detected. The 
noncompliance for the analyte lead was slight and may be attributed to field 
and/or laboratory inconsistencies. Assessment of the serial dilution criteria 
for the noncompliant compounds indicates that they were in-control. 

The metals analysis of the field duplicate pair of sample 22BGW02 exhibited 
noncompliant RPDs for three of the fourteen analytes detected (Table A-85). The 
noncompliant analytes were calcium, copper, and lead. The three analytes were 
detected at concentrations below the CRDL in both the original sample and the 
field duplicate sample. The noncompliance for calcium, copper, and lead is 
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attributed to the low concentrations detected. Assessment of the serial dilution 
criteria for the noncompliant compounds indicates that they were in-control. 

The analyte zinc was noncompliant for precision in the MD analysis of sample 
13BGW02. All positive and nondetect zinc results were appropriately qualified 
as estimated, J/uJ. Assessment of the serial dilution criteria for the 
noncompliant compounds indicates that they were in-control. 

No sulfides were detected in either the water samples or associated duplicates 
Table A-86. 

The assessment of precision based on the reproducibility of results between 
MS/MSD (organic fractions), or MD (metals fraction) pairs are provided in Tables 
A-87 through A-94. 

The MS/MSD sample pairs analyzed for low concentration volatiles, semivolatile, 
pesticide, PCBs, organophosphorus pesticides, herbicides, dioxin, furan, and 
sulfide fractions were "in-compliance" with RPD precision criteria for both 
MS/MSD pairs analyzed (Tables A-87, A-88, A-89, A-90, A-91, A-92, and A-94), 
respectively. Metals and cyanide precision is listed in Table A-93. 

Based on assessment of duplicate precision evaluation criteria, the water sample 
matrix analytical data was acceptable for precision for each SDG, with the noted 
potential for bias for the metals analyte zinc. 

ACCURACY. The following sections summarize the evaluation of analytical accuracy 
for the groundwater samples for the following analytical groups. Refer to Tables 
A-l, A-2, and A-3. 

Accuracy was assessed using MS/MSD samples for organic analyses, and MS samples 
for metals, cyanide and sulfide analyses for the water matrix, as well as 
surrogate compound recoveries for those analytical fractions which utilize them. 
Internal standard recoveries were utilized to assess accuracy for the dioxin and 
furan fraction. The results of the evaluation of accuracy for the MS/MSD for the 
low concentration volatiles, semivolatiles, pesticide, PCBs, organophosphorus 
pesticides, herbicides, dioxin, furans, metals, cyanide, and sulfide fractions 
are presented in Attachment A, Tables A-87 through A-94, respectively. The 
metals analyte antimony was reanalyzed separately due to a discrepancy in the 
CRDL utilized in the initial analysis. The antimony analysis was acceptable for 
all QC requirements and the results are included in the PARCC tables contained 
in this report. The results of the evaluation of accuracy for the surrogates and 
internal standards in the low concentration volatiles, semivolatiles, pesticide, 
PCBs, organophosphorus pesticides, herbicides, dioxin, and furan fractions are 
provided in Tables A-95 through A-100, respectively. 

Groundwater Matrix. The semivolatile analysis of the MS/MSD pair of sample 
17AGWO2 exhibited noncompliant recoveries for two compounds (Table A-88). The 
compounds 4-nitrophenol and 2,4-dinitrotoluene exhibited recoveries above the QC 
limit for accuracy. Positive results for the noncompliant compounds were not 
noted in the original sample. Qualification of the analytical data was not 
required. The semivolatile analysis of the MS/MSD pair of sample llAGWO1 
exhibited high recovery of the compound pentachlorophenol. Positive results for 
the noncompliant compound were not noted in the original sample. Qualification 
of the analytical data was not required. The semivolatile analysis of the MS/MSD 
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pair of sample 13BGWO2 exhibited one noncompliant recovery above the QC limit in 
the MS and four noncompliant recoveries below the QC limit in the MSD. The 
compounds exhibiting noncompliant recoveries were 2,4-dinitrotoluene in the MS 
and 1,4-dichlorobenzene, n-nitroso-di-n-propylene, 1,2,4-trichlorobenzene, and 
acenaphthene in the MSD. However, based on the assessment of additional QC 
criteria, the analytical data did not require qualification. 

The MS/MSD pair of sample 13BGW02 which was analyzed for pesticides exhibited two 
compounds which were recovered below the QC limit (Table A-89). The noncompliant 
compounds were aldrin, recovered below the QC limit in the MSD, and 4,4'-DDT, 
recovered below the QC limit in both the MS and MSD. However, based on the 
assessment of additional QC criteria, the analytical data did not require 
qualification. 

The MS analyzed for metals and cyanide for sample 17AGWO2 exhibited three 
recoveries which were noncompliant (Table A-93). The analytes lead and thallium 
were recovered below the acceptable limit. This indicates that positive and 
nondetect results reported for zinc in associated samples may be underestimated. 
Positive and nondetect results for lead and thallium in samples in SDG 92024 were 
appropriately qualified as estimated, J/UJ. The analyte selenium was recovered 
above the acceptable limit. This indicates that positive results in associated 
samples may be overestimated. Positive results for selenium in associated 
samples were appropriately qualified as estimated, J. 

The MS/MSD sample pairs analyzed for the low concentration volatiles (Table 
A-87), organophosphorus pesticides (Table A-90), herbicides (Table A-91), dioxin, 
furans (Table A-92), and sulfide (Table A-94) exhibited "in-control" recovery 
results. 

Two semivolatile samples exhibited noncompliant recovery for the surrogate 
compound terphenyl-d14 (Table A-96). Both noncompliant recoveries were below the 
QC limits. The functional guidelines allow one surrogate for each fraction to 
be outside QC limits, provided the recovery is above 10 percent. Therefore, the 
analytical data did not require qualification. Ninety-nine point five percent 
(99.5 percent) of the surrogate recoveries were within criteria. 

Forty-three samples analyzed for the pesticide and PCBs fraction exhibited low 
recoveries for the surrogate compound DCB (Table A-97). Eleven samples exhibited 
low recoveries for the compound tetrachloro-m-xylene. This indicates that 
positive and nondetect results for target compounds may be underestimated. 
Positive and nondetect results in samples exhibiting low, but greater than 10 
percent, surrogate recoveries were appropriately qualified as estimated, J/UJ. 
One of the forty-three samples with low DCB recovery exhibited recoveries below 
10 percent. Surrogate recoveries this low may be indicative of matrix 
interferences which inhibited the recovery of the surrogate compound, or a poor 
analytical extraction. This indicates that positive results are underestimated 
and nondetect results may be unreliable. In sample 08CGW02, positive results 
were qualified as estimated, J, and nondetect results were rejected, R. The 
rejected data points were not counted in the rejected data because the sample was 
re-extracted and reanalyzed with acceptable surrogate recoveries. Fifty-one 
point five percent of the pesticide and PCBs surrogate recoveries were 
acceptable. 
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One sample, llBGWO2D, analyzed for organophosphorus pesticides exhibited a 
surrogate recovery which was below the laboratory QC limits (38 to 146 percent) 
(Table A-98). This indicates that positive and nondetect results for target 
compounds may be underestimated. Positive and nondetect results in samples 
exhibiting low, but greater than 10 percent, surrogate recoveries were 
appropriately qualified as estimated, J/UJ. This indicates that positive and 
nondetect results may be underestimated. Positive and nondetect results reported 
in sample llBGW02D were appropriately qualified as estimated, J/UJ. 

Two samples analyzed for herbicides exhibited noncompliant surrogate recoveries 
(Table A-99). Sample 13AGW02 exhibited recoveries below 10 percent for the 
surrogate compound 2,4-dichlorophenoxy acetic acid (2,4-D) and low recoveries for 
the surrogate compound 2,4-dichlorophenylacetic acid. This indicates that 
positive results reported in the sample may be underestimated and that nondetect 
results are unreliable. Positive results in sample 13AGWO2 were qualified as 
estimated, J, and nondetect results were rejected, R. Sample 16GW02 exhibited 
low recoveries of the surrogate compound 2,4-D. This indicates that positive and 
nondetect results in the sample may be underestimated. Positive and nondetect 
results in sample 16GW02 were appropriately qualified as estimated, J/LJJ. 

The surrogate recoveries for the low concentration volatiles fraction (Table 
A-95) and the dioxin/furan internal standards recoveries were acceptable (Table 
A-100). 

Based on an overall assessment of MS/MSD and surrogate sample accuracy evaluation 
criteria, the water matrix analytical data was acceptable for each SDG with the 
noted potential for bias for the metals compounds lead and thallium, the 
pesticide and PCBs compounds, and the herbicide compounds. 

REPRESENTATIVENESS. Representativeness of the environmental sample analytical 
data was assessed using trip blanks, equipment rinsate blanks, field blanks, 
laboratory method blanks, and holding time requirements. 

The trip blank samples were analyzed for only low concentration volatile organic 
target analytes. Field blanks, equipment rinsate blanks, and laboratory method 
blanks were analyzed for target analytes in each listed category. The assessment 
of representativeness is summarized in tabular form for each type of blank, trip 
blank results for the low concentration volatile are summarized in Table A-101 
equipment rinsate blank results for the low concentration volatiles, semivola- 
tiles, pesticide, PCBs, organophosphorus pesticides, herbicides, dioxin, furan, 
metals, cyanide, and sulfide are summarized in Tables A-102 through A-109, 
respectively. Field blank results for the low concentration volatiles, 
semivolatiles, pesticide, PCBs, organophosphorus pesticides, herbicides, dioxin, 
furan, metals, cyanide, and sulfide are SummarizedinTables A-110 through A-117, 
respectively. Method blank results for the low concentration volatiles, 
semivolatiles, pesticide, PCBs, organophosphorus pesticides, kepone, herbicides, 
dioxin, furan, metals, and cyanide fractions are summarized in Tables A-118 
through A-124, respectively. 

If contaminants were detected in a blank, corrective actions were made for the 
chemical analytical data during data validation by Heartland. The corrective 
action consisted of amending the laboratory reported results with qualifiers. 
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Trip Blanks. Methylene chloride was detected in the trip blank samples Table 
A-101. Methylene chloride is a common laboratory contaminant. Although the 
compound was not detected in the methodblanks associated with the field samples, 
its presence in the laboratory could affect trip blank contamination. The 
concentration of methylene chloride in the trip blanks was below the CRQL in all 
cases. The methylene chloride in the trip blanks resulted in qualification of 
some of the field sample results. However, based on the assessment of the trip 
blanks for representativeness, the analytical data was acceptable for each SDG. 

Equipment Rinsate Blanks. The volatile compounds acetone and the semivolatile 
compounds bis(2-ethylhexyl)phthalate and di-n-butylphthalate detected in the 
equipment rinsate blanks can be attributed to laboratory and/or field 
contamination Tables A-102 and A-103, respectively. Acetone was detected at 
concentrations above the CRQL in the rinsate blanks BS301ER and BS302ER. The 
semivolatile compounds were below the CRQLs in all cases. The volatile compound 
acetone and the semivolatile compounds bis(2-ethylhexyl)phthalate and di-n-butyl 
are considered common laboratory contaminants. Bis(2-ethylhexyl)phthalate was 
detected in the method blanks associated with the project. Although acetone and 
di-n-butylphthalate were not detected in the method blanks, their presence in the 
laboratory could affect rinsate blank contamination. Some of the analytical data 
required qualifications due to the rinsate blank contamination. 

The inorganic analytes canbe attributed to the water source, the water treatment 
system that was used to make the deionized water, or laboratory artifacts. All 
of the analytes detected with the exception of zinc in BS401ER, were at 
concentrations below the analyte CRDLs Table A-108. Some analytical results 
which were reported at or below the concentrations noted in the rinsate blanks 
were qualified as nondetect, U, at the concentration reported. 

Pesticide, PCBs, organophosphorus pesticides, herbicides, dioxin, furans, and 
sulfide were not detected in equipment rinsate blank samples (Tables A-104, 
A-105, A-106, A-107, and A-109). 

Target compounds were detected in the equipment rinsate blank samples and some 
of the analytical data required qualification. However, based on assessment of 
equipment rinsate blanks for representativeness, the analytical data was accept- 
able for each SDG. 

Field Blanks. No target compounds were detected in the field blank samples 
(Tables A-110 through A-117). Based on assessment of field blanks for 
representativeness, the analytical data was acceptable for each SDG. 

Method Blanks. The detectable bis(2-ethylhexyl)phthalate is a common laboratory 
contaminant and is attributed to laboratory contamination Table A-119. The 
benzyl alcohol is not a laboratory contaminant and may be the result of 
instrument carryover of a standard. 

Low concentration volatile, pesticide, PCBs, organophosphorus pesticide, 
herbicide, dioxin, furan and target compounds were not detected in method blank 
samples (Tables A-118, A-120, A-121, A-122, and A-123). 

The inorganic analytes can be attributed to the water source, the water treatment 
system that was used to make the deionized water, or laboratory artifacts Table 
A-124. 

KEIRFI-ll.RPTl 

mlv.01.96 A-31 



The wet chemistry parameter sulfide was not detected in the method blanks 
associated with the field sample analysis. 

Because target analytes were detected in some of the method blanks, some of the 
analytical results were qualified. However, based on assessment of method blanks 
for representativeness the analytical data was acceptable for each SDG. 

Holding Times. All holding time requirements, both extraction and analytical, 
were met by the laboratory for all fractions, with the exception of two samples 
for the pesticides and PCBs fraction and one sample for the herbicides fraction. 
The samples were re-extracted outside of the recommended extraction holding time. 
Positive results from the re-extracted samples were qualified as estimated, J, 
due to extraction hold times exceeded by less than 5 days. Analytical results 
from samples with holding time violations are qualified as estimated, J/UJ, 
because of the potential of compromising the sample. 

COMPARABILITY. The methods used to collect the environmental samples and the 
methods used to analyze the samples should assure comparability of the analytical 
data are listed in Tables l-l, l-2, and 1-3. 

COMPLETENESS. The completeness goal for laboratory analysis for this project was 
85 percent useable data. Unusable analytical data are those results reported by 
the laboratory but rejected during the data validation process. The completeness 
goal of 85 percent for each fraction of analytical data for each matrix was met. 
A detailed narrative on fractions containing rejected or qualified data which was 
not previously addressed follows. 

Volatiles, Noncompliant RRFs. Seven volatiles compounds, acetone, 2-butanone, 
1,2-dibromo-3-chloropropane, acrolein, isobutanol, 1,4-dioxane, and vinyl 
acetate, did not always meet the initial and/or continuing calibration criteria 
for RRF. The RRF values fell below 0.05 in analyses affecting all SDGs 
associated with this project. All nondetect sample results associated with the 
initial and continuing calibrations that exhibited any of the seven compounds 
with noncompliant RRFs are rejected, R. All positive results associated with the 
initial and continuing calibrations that exhibited any of the seven compounds 
with noncompliant RRFs are qualified as estimated, J. The noncompliant 
calibrations resulted in the rejection of 29 field QC sample data points and 92 
field sample data points. The percent completeness for this fraction was 93.5 
percent. 

Nondetect results that were rejected for the compounds may be evaluated by 
adjusting the CRQL to the concentration of the continuing calibration standard 
and qualifying the results as not detected at an estimated concentration, UJ. The 
nondetect qualification at the concentration of the continuing calibration 
standard insures that the instrumentation is capable of detecting the compound 
at a known concentration. 

Semivolatiles. Noncompliant RRFs and/or %Ds. Three semivolatiles compounds, 
3,3'-dimethylbenzidine, aramite, and 1,3,5-trinitrobenzene, did not always meet 
the initial and/or continuing calibration criteria for RRF or %D. The RRF values 
fell below 0.05, or %D values were above 90 percent in analyses affecting the 
three SDGs analyzed for Appendix IX list. All nondetect sample results for 
target compounds associated with the initial and continuing calibrations that 
exhibited any of the target compounds with noncompliant RRFs or %Ds were 
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rejected, R. All positive sample results for target compounds associated with 
the initial and continuing calibrations that exhibited any of the target 
compounds with noncompliant RRFs or %Ds were qualified as estimated, J. The 
noncompliant calibrations resulted in the rejection of three field sample target 
data points. The percent completeness for this fraction was 99.9 percent. 

Nondetect results that were rejected for the compounds may be evaluated by 
adjusting the CRQL to the concentration of the continuing calibration standard 
and qualifying the results as not detected at an estimated concentration, UJ. 
The nondetect qualification at the concentration of the continuing calibration 
standard insures that the instrumentation is capable of detecting the compound 
at a known concentration. 

Volatiles and Semivolatiles, Noncompliant %RSDs and %Ds. Target compounds for 
both the volatile and semivolatile fractions were qualified because of 
noncompliant calibrations in some SDGs. Several volatile and semivolatile 
compounds did not always meet the initial and/or continuing calibration criteria 
for RRF, RSD, and %D. All results qualified for calibration %RSD and %D 
deficiencies (J/uJ) are considered to be useable. For the compounds in the Low 
Concentration volatile and semivolatile analyses that did not meet calibration 
criteria, all positive results are qualified as estimated (J) (%Ds greater than 
25 percent) and all nondetect results are qualified as estimated (UJ) (>50 %D 
less than 90 percent) due to calibration deficiencies. 

Metals, Noncompliant MSA. Target analytes arsenic, selenium, lead, and thallium 
were qualified as estimated, J/UJ, due to unacceptable graphite furnace MSA 
results in samples from each of the CLP SDGs and the Appendix IX SDG D0836. All 
results qualified for noncompliant MSA recoveries are considered to be useable. 
If the recovery was above the QC limits, only the positive results for the 
analyte were qualified. If the recovery was below the QC limits, or the 
correlation coefficient of an MSA curve was below the QC limits, positive and 
nondetect results were qualified as estimated, J/uJ. 

Metals, Noncompliant Serial Dilutions. Positive results for the target analyte 
aluminum was qualified as estimated, J, due to unacceptable serial dilution 
results in samples from the CLP SDG BS401. All results qualified for 
noncompliant serial dilution %Ds are considered to be useable. 

SUMKARY. Overall, the chemical analytical data are acceptable and exceeded the 
completion goal of 85 percent for all fractions except the low concentration 
volatile fraction. 

Groundwater Samples. Ninety-two field sample data points were rejected in the 
Low Concentrationvolatile analysis due to noncompliant initial and/or continuing 
calibration RRF values. The completion goal was met. Three field sample data 
points were rejected in the semivolatile analysis due to noncompliant initial 
and/or continuing calibration RRF or %D values. The completion goal was met. 

QC Water Samples. Twenty-nine QC sample data points were rejected in the Low 
Concentration volatile analysis due to noncompliant initial and/or continuing 
calibration RRF values. The completion goal was met. 

1.2.4 September 1994 Groundwater Sampling Event This subsection summarizes data 
quality anduseability for subsurface soil samples and QC water samples collected 
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during Supplemental RF1 field activities at NSB Kings Bay, Georgia during 
September 1994. Listed below are the analytical fractions that groundwater and 
QC water matrices were evaluated for data quality and useability. 

. L.C. vocs 

. svocs 

. pesticides and PCBs 

. metals and cyanide 

. sulfide 

PRECISION. The acceptance criteria for evaluating precision of field duplicate 
analytical results is a RPD of 20 for the water matrix. The percentage of 
duplicate samples collected for this project was greater than 10 percent. 
Duplicate precision was assessed using both environmental sample and associated 
duplicates and MS/MSD/MDs. 

Tabulation of the results of assessing duplicate precision and duplicate 
frequency for the low concentration volatiles, semivolatiles, pesticide, PCBs, 
metals, cyanide, and sulfide fractions are presented in Attachment A, Tables 
A-125 through A-129, respectively. Tabulation of the results assessing precision 
based on the reproducibility between spike sample and duplicate sample pairs for 
the low concentrationvolatiles, semivolatiles, pesticide, PCBs, metals, cyanide, 
and sulfide fractions are presented in Attachment A, Tables A-130 through A-134, 
respectively. 

Groundwater Matrix. The Low Concentration volatile analysis of the field 
duplicate pair of sample 12GW03 exhibited no positive results (Table A-125). The 
low concentrationvolatile analysis of the field duplicate pair of sample llAGW03 
exhibited a noncompliant RPD for the only compound detected. The compound carbon 
disulfide exhibited a noncompliant RPD for precision. The compound was detected 
in the associated trip blank and the associated equipment rinsate blank. The 
concentrations in the field duplicate pair were above the five times action level 
required for qualification of the data. However, the presence of the compound 
in the QC blanks would have affected the precision results. The noncompliance 
for the compound carbon disulfide is attributed to field contamination. Assess- 
ment of the calibration criteria for the compound indicates that the system was 
in-control for the noncompliant compounds. 

The low concentration volatile analysis of the field sample 22BGW03 and its 
associated duplicate exhibited positive results for six compounds. Precision 
results for all of the reported compounds were acceptable (Table A-125). 

The low concentration volatile analysis of the field duplicate pair of sample 
16GW03 exhibited a noncompliant RPDs for three of the four compounds detected 
(Table A-125). The noncompliant compounds were carbon disulfide, l,l- 
dichloroethane, and 4-methyl-2-pentanone. The noncompliance for the compound 
carbon disulfide was slight'(24 percent) and may be attributed to field and/or 
laboratory inconsistencies or the low levels detected. The compound l,l- 
dichloroethane was detected in the original sample and in the field duplicate 
sample at concentrations slightly above the CRQL for the low concentration 
method. At such low levels precision assessment is difficult. The compound 4- 
methyl-2-pentanone was detected in the original sample at a concentration 
slightly above the CRQL, but was not detected in the field duplicate sample. The 
noncompliance for the compounds l,l-dichloroethane and 4-methyl-2-pentanone can 
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be attributed to the low concentrations detected. Assessment of the calibration 
criteria for the compound indicates that the system was in-control for the 
noncompliant compounds (Heartland). 

'The semivolatile analysis of the field duplicate pair of sample 12GW03 exhibited 
a noncompliant RPD for the only compound detected, bis(2-ethylhexyl)phthalate 
(Table A-126). Bis(2-ethylhexyl)phthalate is a common laboratory contaminant, 
but the compound was not detected in the method blank associated with the 
samples. However, its presence in the samples could be affected by its common 
presence as a laboratory artifact. Assessment of the initial and continuing 
calibration criteria for the noncompliant compounds indicates that the systemwas 
in-control for the noncompliant compound. 

The semivolatile analysis of the field duplicate pair of sample 22BGW03 exhibited 
a noncompliant RPD for one of the three compounds detected (Table A-126). The 
compound 4-methylphenol exhibited a noncompliant RPD. The compound was detected 
at concentrations below the CRQL in both the original sample and the field 
duplicate sample. The noncompliance for the compound 4-methylphenol is 
attributed to the low concentrations detected. Assessment of the initial and 
continuing calibration criteria for the noncompliant compounds indicates that the 
system was in-control for the noncompliant compound. 

The semivolatile analysis of the field duplicate pair of sample 16GW03 exhibited 
a noncompliant RPD for the one compound detected which required a RPD calculation 
(Table ~-126). The compound bis(2-ethylhexyl)phthalate exhibited a noncompliant 
RPD. Bis(2-ethylhexyl)phthalate is a common laboratory contaminant, but the 
compound was not detected in the method blank associated with the samples. 
However, its presence in the samples could be affected by its common presence as 
a laboratory artifact. Assessment of the initial and continuing calibration 
criteria for the noncompliant compounds indicates that the system was in-control 
for the noncompliant compound. 

No target compounds requiring RPD calculation were detected in either the water 
samples or associated duplicates for the pesticide and PCBs fraction (Tables A- 
127). Therefore, no precision assessment based on field duplicate reproduci- 
bility was possible for this parameter. 

The metals analysis of the field duplicate pair of sample llAGW03 exhibited 
acceptable precision results for all of the 10 compounds detected (Table A-128). 

The metals analysis of the field duplicate pair of sample 12GW03 exhibited 
noncompliant RPDs for four of the twelve analytes detected (Table A-128). The 
noncompliant analytes were copper, iron, nickel, and zinc. The analytes copper 
and nickel were detected at concentrations below the CRDLs in both the original 
sample and the field duplicate sample. The noncompliance for the analytes copper 
and nickel are attributed to the low concentrations detected. The noncompliance 
for the analyte iron was slight (22 percent) and could be attributed to field 
and/or laboratory inconsistencies. The analyte zinc was detected in the equip- 
ment rinsate blank associated with the field duplicate pair. The concentration 
of zinc in the field duplicate pair was above the five time action limit required 
for qualification. However, the presence of zinc in the rinsate blank indicates 
contamination which could affect the precision results. The noncompliance for 
the analyte zinc is attributed to field contamination. Assessment of the serial 
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dilution criteria for the noncompliant analytes indicates that they were in- 
control (Heartland). 

The metals analysis of the field duplicate pair of sample 22BGW03 exhibited 
noncompliant RPDs for six of the fifteen analytes detected (Table A-128). The 
noncompliant analytes were aluminum, cadmium, chromium, copper, iron, manganese, 
and zinc. The analytes copper and manganese were detected at concentrations 
below the CRDL in both the original sample and the field duplicate sample. The 
analyte chromium was detected at a concentration above the CRDL in the original 
sample and at a concentration below the CRDL in the field duplicate sample. The 
noncompliance for the analytes copper, manganese, and chromium are attributed to 
the low concentrations detected. The analyte aluminum was detected in both the 
original sample and the field duplicate sample. However, the preparation blank 
associated with the field duplicate pair exhibited contamination for aluminum. 
The concentration of aluminum in the field duplicate pair was within the action 
level for qualification to nondetect, but the concentration in the original 
sample was above the action level. This caused the noncompliant precision 
results. The noncompliance for aluminum is attributed to laboratory contamina- 
tion. The analyte zinc was detected in the equipment rinsate blank associated 
with the field duplicate pair. The concentration of zinc in the field duplicate 
pair was above the five time action limit required for qualification. However, 
the presence of zinc in the rinsate blank indicates contamination which could 
affect the precision results. The noncompliance for the analyte zinc is 
attributed to field contamination. The noncompliance for the analyte cadmiumwas 
slight (32 percent) and may be attributed to laboratory and/or field inconsis- 
tencies. Assessment of the serial dilution criteria for the noncompliant 
analytes indicates that they were in-control. 

The metals analysis of the field duplicate pair of sample 16GW03 exhibited a 
noncompliant RPD for one of the thirteen analytes detected (Table A-128). The 
analyte chromium exhibited a noncompliant RPD. The noncompliance for the analyte 
chromium may be attributed to laboratory inconsistencies. Assessment of the 
serial dilution criteria for the noncompliant analyte indicates that it was in- 
control. 

The assessment of precision based on the reproducibility of results between 
MS/MSD (organic fractions), or MD (metals fraction) pairs are provided in Tables 
A-130 through A-134. The MS/MSD sample pairs analyzed for low concentration 
volatiles and semivolatiles were "in-compliance" with RPD precision criteria for 
both MS/MSD pairs analyzed (Tables A-130 and A-131, respectively). 

The pesticide and PCBs analysis of the MS/MSD pair of sample llCGW03 exhibited 
a noncompliant RPD for the compound gamma-BHC (Table A-132). However, based on 
the assessment of additional QC criteria, the analytical data did not require 
qualification. 

The MS/MSD sample pairs analyzed for metals/cyanide and sulfide were "in- 
compliance" with RPD precision criteria for both MS/MSD pairs analyzed (Tables 
A-133 and A-134, respectively). 

Based on assessment of duplicate precision evaluation criteria, the water sample 
matrix analytical data was acceptable for precision for each SDG. 
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ACCURACY. Accuracy was assessed using MS and MSD samples for organic analyses, 
and MS samples for metals, cyanide and sulfide analyses for the water matrix, as 
well as surrogate compound recoveries for those analytical fractions which 
utilize them. The results of the evaluation of accuracy for the MS/MSD samples 
for the low concentration volatiles, semivolatiles, pesticide, PCBs, metals, 
cyanide, and sulfide fractions are presented in Attachment A, Tables A-130 
through A-134, respectively. The results of the evaluation of accuracy for the 
surrogates in the low concentration volatile, semivolatile, pesticide, PCBs 
fractions are provided in Tables A-135 through A-137, respectively. 

Groundwater Matrix. The MS/MSD sample pairs analyzed for low concentration 
volatiles (Table A-130) exhibited "in-control" recovery results. 

The semivolatile analysis of the MS/MSD pair of sample llAGW03 exhibited 
noncompliant recoveries for two compounds (Table A-131). The compound 4- 
nitrophenol exhibited a recovery above the QC limit for accuracy in the MS. The 
compound pentachlorophenol exhibited recoveries above the QC limits for accuracy 
in the MS and the MSD. Positive results for the noncompliant compounds were not 
noted in the original sample. Qualification of the analytical data was not 
required. 

The MS/MSD pair of sample OlGW03 which was analyzed for pesticides exhibited one 
compound which was recovered above the QC limit in the MSD sample Table A-132. 
Positive results for the noncompliant compound, gamma-BHC, were not noted in the 
samples. Qualification of the analytical data was not required. 

The MS/MSD sample pairs analyzed for metals/cyanide (Table A-133) and sulfide 
(Table A-134) exhibited "in-control" recovery results. Cyanide recovery was 
below the QC limits for accuracy. Positive and nondetect results for cyanide in 
samples in SDG lOBGW03 were appropriately qualified as estimated, J/UJ. 

Two Low Concentration volatile samples exhibited noncompliant surrogate 
recoveries (Table A-135). The QC spike samples 22BGW03DMS and 22BGW03DMSD 
exhibited recoveries below the QC limits. The positive and nondetect results in 
the MS and MSD sample were appropriately qualified as estimated, J/UJ. All 
recoveries of the surrogate in the field samples were acceptable. Ninety-six 
point two percent (96.2 percent) of the volatile surrogate recoveries were within 
the QC limits. 

Seven semivolatile samples exhibited noncompliant recoveries for the surrogate 
compoundterphenyl-d14 (Table A-136). The noncompliant recoveries were below the 
QC limits. The functional guidelines allow one surrogate for each fraction to 
be outside QC limits, provided the recovery is above 10 percent. Therefore, the 
analytical data did not require qualification. Ninety-eight point three percent 
(98.3 percent) of the surrogate recoveries were within criteria. 

Four field samples and one QC spike analyzed for the pesticide and PCBs fraction 
exhibited low recoveries for the surrogate compound DCB (Table A-137). This 
indicates that positive and nondetect results for target compounds may be 
underestimated. Positive and nondetect results in samples exhibiting low, but 
greater than 10 percent, surrogate recoveries were appropriately qualified as 
estimated, J/LJJ. Seventy-nine point five percent of the pesticide and PCBs 
surrogate recoveries were within advisory limits. 

KB [M-l 1 APT] 

mlv.01.96 A-37 



Based on an overall assessment ofMS/MSD and surrogate sample accuracy evaluation 
criteria, the water matrix analytical data was acceptable for each SDG with the 
noted potential for bias for the metals compound cyanide and the pesticide and 
PCBs compounds. 

REPRESENTATIVENESS. The assessment of representativeness is summarized in 
tabular form for each type of blank, trip blank results for the low concentration 
volatile fraction are summarized in Table A-138. Equipment rinsate blank results 
for the low concentration volatile, semivolatile, pesticide, PCBs, metals, 
cyanide, and sulfide fractions are summarized in Tables A-139 through 143, 
respectively. Field blank results for the low concentration volatile, semivola- 
tile, pesticide, PCBs, metals, cyanide, and sulfide fractions are summarized in 
Tables A-144 through A-148, respectively. Method blank results for the low 
concentration volatile, semivolatile, pesticide, PCBs, metals, and cyanide 
fractions are summarized in Tables A-149 through A-152. 

Trip Blanks. Methylene chloride, carbon disulfide, and acetone were detected in 
the trip blank Table A-138. Methylene chloride and acetone both are common 
laboratory contaminants. Methylene chloride was detected in the method blanks 
associated with the field samples but acetone was not. Although acetone was not 
detected in the method blanks associated with the field samples, its presence in 
the laboratory could affect trip blank contamination. Carbon disulfide is not 
a common laboratory contaminant. However, its presence may be attributed to 
field or laboratory contamination. Some of the analytical data required 
qualification based on the acetone and carbon disulfide contamination. However, 
based on the assessment of the trip blanks for representativeness, the analytical 
data was acceptable for each SDG. 

Equipment Rinsate Blanks. Two volatile analytes, acetone and carbon disulfide, 
were detected in equipment rinsate blanks Table A-139. However, positive results 
were qualified as undetected and flagged with a "U" qualifier due to trip blank 
contamination. 

Target analytes detected in the equipment rinsate blank samples consisted of 
nickel and zinc Table A-142. They can be attributed to the water source, the 
water treatment system that was used to make the deionized water, or laboratory 
artifacts. All of the analytes detected were at concentrations below the analyte 
CRDLS. Some analytical results which were reported at or below the concentra- 
tions noted in the rinsate blanks were qualified as nondetect, U, at the 
concentration reported. 

Semivolatiles, pesticide, PCBs, and sulfide were not detected in equipment 
rinsate blank samples (Tables A-140, A-141, and A-143). 

Target compounds were detected in the equipment rinsate blank samples and some 
of the analytical data required qualification. However, based on assessment of 
equipment rinsate blanks for representativeness, the analytical data was 
acceptable for each SDG. 

Field Blanks. One volatile analyte, acetone, was detected in equipment rinsate 
blanks Table A-144. However, the positive result was qualified as undetected and 
flagged with a "U" qualifier due to trip blank contamination. 
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Target analytes detected in the field blank samples consisted of copper and 
sodium Table A-147. The inorganic analytes can be attributed to the water 
source, the water treatment system that was used to make the deionized water, or 
laboratory artifacts. Some analytical results which were reported at or below 
the concentrations noted in the field blanks were qualified as nondetect, U, at 
the concentration reported. Based on assessment of field blanks for representa- 
tiveness, the analytical data was acceptable for each SDG. 

No target compounds were detected in the field blank samples for the semivola- 
tiles, pesticides, PCBs, or sulfide fractions (Tables A-145, A-146, and A-148). 

Method Blanks. Target analyte detected in the method blank samples for the low 
concentration volatiles analyses was methylene chloride Table A-149. 

Target analytes detected in the inorganic method blanks consisted of aluminum, 
arsenic, calcium, sodium, iron, thallium, magnesium, and lead Table A-152. The 
inorganic analytes can be attributed to the water source, the water treatment 
system that was used to make the deionized water, or laboratory artifacts. The 
inorganic analytes arsenic and lead were detected in one preparation blank at 
negative concentrations. This contamination is attributed to instrumentation 
anomalies. The wet chemistry parameter sulfide was not detected in the method 
blanks associated with the field sample analysis. 

Semivolatiles, pesticides, and PCBs target compounds were not detected in method 
blank samples (Tables A-150 and A-151). 

Because target analytes were detected in some of the method blanks, some of the 
analytical results were qualified. However, based on assessment ofmethodblanks 
for representativeness the analytical data was acceptable for each SDG. 

Holding. Times. All holding time requirements, both extraction and analytical, 
were met by the laboratory for all fractions. 

COMPARABILITY. The methods used to collect the environmental samples and the 
methods used to analyze the samples can be found in Tables A-l, A-2, and A-3. 

COMPLETENESS. The completeness goal of 85 percent for each fraction of 
analytical data for each matrix was met. A detailed narrative on fractions 
containing rejected or qualified data which was not previously addressed follows. 

Volatiles. Noncompliant RRFs. Two volatiles compounds, acetone and 2-butanone, 
did not always meet the initial and/or continuing calibration criteria for RRF. 
The RRF values fell below 0.05 in analyses affecting all SDGs associated with 
this project. All nondetect sample results associated with the initial and 
continuing calibrations that exhibited any of the two compounds with noncom- 
pliant RRFs are rejected, R. All positive results associated with the initial 
and continuing calibrations that exhibited any of the two compounds with 
noncompliant RRFs are qualified as estimated, J. The noncompliant calibrations 
resulted in the rejection of 14 field QC sample data points and 53 field sample 
data points. The percent completeness for this fraction was 96.4 percent. 

Nondetect results that were rejected for the compounds may be evaluated by 
adjusting the CRQL to the concentration of the continuing calibration standard 
and qualifying the results as not detected at an estimated concentration, UJ. 
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The nondetect qualification at the concentration of the continuing calibration 
standard insures that the instrumentation is capable of detecting the compound 
at a known concentration. 

Volatiles and Semivolatiles, Noncompliant %RSDs and %Ds. Target compounds for 
both the volatile and semivolatile fractions were qualified because of 
noncompliant calibrations in some SDGs. Several volatile and semivolatile 
compounds did not always meet the initial and/or continuing calibration criteria 
for RRF, RSD, and %D. All results qualified for calibration %RSD and %D 
deficiencies (J/UJ) are considered to be useable. For the compounds in the Low 
Concentration volatile and semivolatile analyses that did not meet calibration 
criteria, all positive results are qualified as estimated (J) (%Ds greater than 
25 percent) and all nondetect results are qualified as estimated (UJ) (>50 %D 
less than 90 percent) due to calibration deficiencies. 

Semivolatiles. The positive results reported in sample 19BGW03 which were 
flagged with the E qualifier were "rejected" in favor of the acetone results 
reported from a dilution analysis of the samples because the results from the 
undiluted analysis were outside the linear range of the calibration curves. This 
action does not constitute a true rejection since viable results were obtained 
from the dilution analyses. Three field samples, lAGW03DL, lOCGW03DL, and 
15GW03DL, which were analyzed and reported at a dilution were "rejected" because 
the dilution analyses were not required. The undiluted analyses of the three 
samples was also present. All results should be reported from the undiluted 
analyses. This action does not constitute a true rejection since viable results 
were obtained from the undiluted analyses. 

Pesticides and PCBs, Noncompliant %RSDs. Target compounds for the pesticides and 
PCBs fraction were qualified because of noncompliant calibrations in some SDGs. 
Two pesticides compounds did not always meet the initial calibration criteria 
for %RSD. All results qualified for calibration %RSD deficiencies (J/UJ) are 
considered to be useable. For the compounds in the pesticides/PCBs analyses that 
did not meet calibration criteria, all positive results are qualified as 
estimated (J) and all non detect results are qualified as estimated (UJ) (%RSD 
greater than 20 percent) due to calibration deficiencies. 

Metals, Noncompliant Serial Dilutions. Positive results for the target analyte 
aluminum was qualified as estimated, J, due to unacceptable serial dilution 
results in samples from the CLP SDG 03CGW03. All results qualified for 
noncompliant serial dilution %Ds are considered to be useable. 

PARCC SUMMARY. Overall, the chemical analytical data are acceptable and exceeded 
the completion goal of 85 percent for all fractions except the low concentration 
volatile fraction. 

Groundwater Samples. Fifty-three field sample data points were rejected in the 
low concentrationvolatile analysis due to noncompliant initial and/or continuing 
calibration RRF values. The completion goal was met. 

QC Water Samples. Fourteen QC sample data points were rejected in the Low 
Concentration volatile analysis due to noncompliant initial and/or continuing 
calibration RRF values. The completion goal was met. 
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1.2.5 November 1994 Field Program This subsection summarizes data quality and 
useability for subsurface soil samples and QC water samples collected during 
supplemental RF1 field activities at NSB Kings Bay, Georgia, during November 
1994. Listed below are the analytical fractions that groundwater, sediment, 
soil, surface soil, surface water, trench liquids, trench solid, and air matrices 
were evaluated for data quality and useability. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

. 

L.C. vocs 
gas chromatography and mass spectroscopy (GC/MS) VOCs 
GC/MS SVOCs 
pesticides and PCBs 
organophosphorus pesticides 
chlorinated herbicides 
total metals 
cyanide 
sulfide 
total organic carbon 
TO-14 air toxics 

PRECISION. The acceptance criteria for evaluating precision of field duplicate 
analytical results is a RPD of 20 for the water matrices and 35 for the soil 
matrices. The percentage of duplicate samples collected for this project was 
greater than 10 percent. Duplicate precision was assessed using both 
environmental sample and associated duplicates and MS/MSD/MDs. 

Tabulation of the results of assessing duplicate precision and duplicate 
frequency are presented in Tables A-153 through A-193. Tabulation of the results 
assessing precision based on the reproducibility between MS/MSD/MD sample pairs 
are presented in Tables A-194 through A-230. 

Surface Water Matrix. The assessment of precision for the surface water matrix 
environmental samples and associated duplicates for low concentration volatiles, 
volatiles, semivolatiles, pesticide, PCBs, organophosphorus pesticides, 
herbicides, metals, cyanide, and sulfide fractions are provided in Tables A-153 
through A-160, respectively. 

The low concentration volatile analysis of the field sample llSW202 and its 
associated duplicate exhibited positive results for one compound (Table A-153). 
The compound, chloroform, exhibited acceptable duplicate precision. 

No target compounds were detected in neither the surface water samples nor 
associated duplicates for the semivolatile fraction (Table A-154), the pesticides 
and PCBs fraction (Table A-155), the organophosphorus pesticide fraction (Table 
A-156), or the chlorinated herbicide fraction (Table A-157). Therefore, no 
precision assessment based on field duplicate reproducibility was possible for 
these parameters. 

All of the analytes requiring RPD calculation in the metals analysis of the field 
duplicate pair of sample llSW202 exhibited compliant RPDs (Table A-158). 

Cyanide and sulfide were not detected in the surface water samples or associated 
duplicates (Tables A-159 and A-160, respectively). Therefore, no precision 
assessment based on field duplicate reproducibility was possible for these 
parameters. 

KS [RFI-1 1 .R!JTI 

mlv.01.96 A-41 



The assessment of precision for surface water based on the reproducibility of 
results between matrix spike and matrix spike duplicate (organic fractions), or 
matrix duplicate (metals fraction) pairs are provided in Tables A-161 through 
A-167. The MS/MSD/MD sample pairs analyzed for all fractions were "in- 
compliance" with RPD precision criteria for the MS/MSD/MD pairs. Therefore, no 
discussion of those results was necessary. 

Based on assessment of duplicate precision evaluation criteria, the surface water 
sample matrix analytical data was acceptable for precision for each SDG. 

Sediment Matrix. The assessment of sediment matrix environmental samples and 
associated duplicates for precision is provided in Tables A-168 through A-176. 
No target compounds were detected in either the water samples or associated 
duplicates for the volatile fraction (Table A-168). Therefore, no precision 
assessment based on field duplicate reproducibility was possible for this 
parameter. 

The semivolatile analysis of the field sample llSD202 and its associated 
duplicate exhibited acceptable duplicate precision for phenol the only compound 
detected (Table A-169). 

No target compounds were detected in either the water samples or associated 
duplicates for the pesticides/PCBs fraction (Table A-170), the organophosphorus 
pesticide fraction (Table A-171), or the chlorinated herbicide fraction (Table 
~-172). 

All of the analytes detected in the metals analysis of the field duplicate pair 
of sample llSD202 exhibited compliant RPDs (Table A-173). 

Cyanide was not detected in the water samples or associated duplicates (Table 
A-174). 

The sulfide analysis of the field sample llSD202 and its associated duplicate 
exhibited a noncompliant RPD (Table A-175). Sulfide was detected in the original 
sample but was not detected In the field 'duplicate sample. The sediment sample 
had a moisture level near 50 percent. The noncompliance for the sulfide analysis 
may be attributed to the high moisture level effecting the homogeneity of the 
sample. 

The total organic carbon analysis of the field duplicate pair of sample llSD202 
exhibited acceptable duplicate precision (Table A-176). 

The assessment of precision based on the reproducibility of results between 
MS/MSD (organic fractions) or MD (metals fraction) pairs are provided in Tables 
A-177 through A-184. 

The MS/MSD sample pairs analyzed for the volatile fraction (Table A-177), the 
semivolatile fraction (Table A-178) were "in-compliance" with RPD criteria for 
the MS/MSD/MD pairs analyzed. Therefore, no discussion of the results for the 
noted fractions was necessary. 

The MS/MSD pair of sample llSD203 analyzed for pesticides/PCBs exhibited a 
noncompliant RPD result for the spike compound aldrin (Table A-179). The 
compound was recovered below the QC limit in the MS sample which affected the 
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precision result. Based on the assessment of additional QC criteria, 
qualification of the analytical data was not required. The laboratory re- 
extracted the sample and MS/MSD pair outside the holding time. The re-extract 
results exhibited acceptable precision measurements. 

The MS/MSD sample pairs analyzed for the organophosphorus pesticide fraction 
(Table A-180) and the chlorinated herbicide fraction (Table A-181) were "in- 
compliancen with RPD criteria for the MS/MSD pairs analyzed. Therefore, no 
discussion of the results was necessary. 

The metals analysis of the MS/MD pair of sample llSD203 exhibited noncompliant 
RPD results for manganese and iron (Table A-182). The results did not require 
qualification based on the noncompliant iron RPD because the result was within 
less than 35 percent. The manganese results did not require qualification 
because the concentration of manganese detected was below the action level for 
application of the QC criteria. 

The MS/MD sample pairs analyzed for the sulfide fraction (Table A-183), and the 
total organic carbon fraction (Table A-184) were "in-compliance" with RPD 
criteria for the MS/MSD/MD pairs analyzed. Therefore, no discussion of the 
results for the noted fractions was necessary. 

Based on assessment of duplicate precision evaluation criteria, the sediment 
sample matrix analytical data was acceptable for precision for each SDG. 

Surface Soil Matrix. The assessment of surface soil matrix samples and 
associated duplicates for precision is provided in Tables A-185 through A-192. 

The volatile analysis of the field sample llSSOO6 and its associated duplicate 
exhibited acceptable duplicate precision for the toluene (Table A-185). 

No target compounds were detected in either the soil samples or associated 
duplicates for the semivolatile fraction (Table A-186). Therefore, no precision 
assessment based on field duplicate reproducibility was possible for this 
parameter. 

The pesticide/PCBs analysis of the field sample llSSOO6 and its associated 
duplicate exhibited noncompliant RPDs for 4,4'-DDT and dieldrin (Table A-187). 
Both of the noncompliant compounds were detected in the associated method blank. 
The concentrations of 4,4'-DDT and dieldrin in the field duplicate sample 
llSS006D were above the action limit of five times the contamination level in the 
method blank for qualification to nondetect. The noncompliance for the compounds 
4,4'-DDT and dieldrin is attributed to laboratory contamination. Assessment of 
the calibration data for the noncompliant compounds indicates that they were "in- 
control" (Heartland). 

No target compounds were detected in either the soil samples or associated 
duplicates for the organophosphorus pesticide fraction (Table A-188), the 
chlorinated herbicide fraction (Table A-189). Therefore, no precisionassessment 
based on field duplicate reproducibility was possible for these parameters. 

The inorganic analyses of sample llSSOO6 and its duplicate exhibitednoncompliant 
RPDs for iron and manganese (Table A-190). Both analytes were detected in the 
associated preparation blank, but the results detected in the field duplicate 
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pair were above the action limit for qualification to nondetect. The noncom- 
pliance for both analytes can be attributed to laboratory contamination. 
Assessment of the serial dilution results for the noncompliant analytes indicates 
that they were "in-control." 

The sulfide analysis of the field sample llSSOO6 and its associated duplicate 
exhibited a noncompliant RPD (Table A-192). Sulfide was detected in the field 
duplicate sample but was not detected in the original sample. The noncompliance 
for the sulfide analysis may be attributed to potential field and/or laboratory 
inconsistencies. 

The assessment of precision based on the reproducibility of results between 
MS/MSD (organic fractions) or MD (metals fraction) pairs are provided in Tables 
A-193 through A-199. 

The MS/MSD sample pairs analyzed for the volatile fraction (Table A-193) and the 
semivolatile fraction (Table A-194) were "in-compliance" with RPD criteria for 
the MS/MSD pairs analyzed. Therefore, no discussion of the results for the noted 
fractions was necessary. 

The MS/MSD pair of sample llSSBG1 (pesticide/PCBs fraction) exhibited compliant 
RPDs for all spike compounds (Table A-195). The laboratory re-extracted the 
sample and MS/MSD pair outside the holding time because of the failure of other 
QC criteria. The re-extracted samples were rejected in favor of the original 
results. Therefore, the noncompliant precision result for 4,4'-DDT in the re- 
extracted MS/MSD pair did not impact the data. 

The MS/MSD/MD sample pairs analyzed for the organophosphorus pesticide fraction 
(Table A-196), the chlorinated herbicide fraction (Table A-197), the metals and 
cyanide fractions (Table A-198), and the sulfide fraction (Table A-199) were "in- 
compliance" with RPD criteria for the MS/MSD/MD pairs analyzed. Therefore, no 
discussion of precision for the noted fractions was necessary. 

Based on assessment of duplicate precision evaluation criteria, the surface soil 
sample matrix analytical data was acceptable for precision for each SDG. 

Trench Liquids Matrix. The assessment of trench liquid matrix environmental 
samples and associated duplicates for precision is provided in Tables A-200 
through A-207. 

The low concentration volatile analysis of the field sample llTL07 and its 
associated duplicate exhibited positive results for six compounds (Table A-200). 
All of the compounds exhibited acceptable duplicate precision. 

The semivolatile analysis of sample llTL07 and its associated duplicate exhibited 
noncompliant RPD results for phenol and diethylphthalate (Table A-201). The 
concentrations of the compounds were below the CRQLs in both the original sample 
and the duplicate sample. The noncompliance for the compounds phenol and 
diethylphthalate can be attributed to the low concentrations detected. Assess- 
ment of the calibration data associated with the field duplicate pair indicates 
that the noncomplaint compounds were "in-control." 
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The pesticide and PCBs analysis of the field sample llTL07 and its associated 
duplicate exhibited a compliant RPD for the only compound detected, endosulfan 
II (Table A-202). 

The organophosphorus pesticide analysis of the field sample llTL07 and its 
associated duplicate exhibited a compliant RPD for the only compound detected, 
O,O,O-triethylphosphorothioate (Table A-203). 

No target compounds were detected in either the water samples or associated 
duplicates for the chlorinated herbicide fraction (Table A-204). Therefore, no 
precision assessment based on field duplicate reproducibility was possible for 
these parameters. 

The metals analysis of the field duplicate pair of sample llTL07 exhibited 
compliant precision results for all of the detected analytes (Table A-205). 

No target compounds were detected in either the water samples or associated 
duplicates for the cyanide fraction (Table ~-206) or the sulfide fraction (Table 
A-207). Therefore, no precision assessment based on field duplicate reproduci- 
bility was possible for these parameters. 

Based on assessment of duplicate precision evaluation criteria, the trench liquid 
sample matrix analytical data was acceptable for precision for each SDG. 

The assessment of precision based on the reproducibility of results between 
matrix spike and matrix spike duplicate (organic fractions), or matrix duplicate 
(metals fraction) pairs are provided in Tables A-208 through A-214. All of the 
fractions for the MS/MSD/MD pairs analyzed were "in-compliance" with RPD criteria 
for the MS/MSD/MD pairs analyzed. Therefore, no discussion of the results for 
the noted fractions was necessary. 

Trench Soils Matrix. The assessment of trench liquid matrix environmental 
samples and associated duplicates for precision is provided in Tables A-215 
through A-222. 

No target compounds were detected in either the trench soil samples or associated 
duplicates for the volatile fraction (Table A-215), the semivolatile fraction 
(Table A-216), the pesticide/PCBs fraction (Table A-217), the organophosphorus 
pesticide fraction (Table A-218), or the chlorinated herbicide fraction (Table 
A-219). Therefore, no precision assessment based on field duplicate reproduci- 
bility was possible for these parameters. 

The metals analysis of the field duplicate pair of sample llTS07 exhibited 
compliant precision results for all of the detected analytes (Table A-220). 

No target compounds were detected in either the trench soil samples or associated 
duplicates for the cyanide fraction (Table A-221) or the sulfide fraction (Table 
A-222). Therefore, no precision assessment based on field duplicate reproduci- 
bility was possible for these parameters. 

Based on assessment of duplicate precision evaluation criteria, the trench soil 
sample matrix analytical data was acceptable for precision for each SDG, with the 
noted potential for bias in the manganese results. 
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The assessment of precision based on the reproducibility of results between 
MS/MSD (organic fractions) or MD (metals fraction) pairs are provided in Tables 
A-223 through A-229. 

The MS/MSD sample pairs analyzed for the volatile fraction (Table A-223), the 
semivolatile fraction (Table A-224), the pesticides and PCBs fraction (Table A- 
225) organophosphorus pesticide fraction (TableA-226), the chlorinatedherbicide 
fraction (Table A-227) were "in-compliance" with RPD criteria for the MS/MSD 
pairs analyzed. Therefore, no discussion of the results for the noted fractions 
was necessary. 

The metals analysis of the MS/MD pair of sample llTL04 exhibited three compounds 
with noncompliant RPDs (Table A-228). The noncompliant compounds were aluminum, 
iron, and manganese. The RPDs for the analytes aluminum and iron were less than 
35 percent so qualification of associated analytical results was not required. 
The RPD for manganese was 62.5 percent. All positive results reported for 
manganese in associated samples were appropriately qualified as estimated, J. 
Assessment of the serial dilution results for the noncompliant analytes indicates 
that they were in-control (Heartland). 

The MS/MD sample pairs analyzed for the sulfide fraction (Table A-229) were "in- 
compliance" with RPD criteria for the MS/MSD/MD pairs analyzed. Therefore, no 
discussion was necessary. 

Air Matrix. The assessment of air matrix environmental samples and associated 
duplicates for precision is provided in Table A-230. The following paragraphs 
summarize field duplicate results. It should be noted that it is difficult to 
obtain a true field duplicate for air samples because samples are taken in two 
separate canisters. The collection of each replicate sample represents an 
instantaneous sampling episode and homogeneity of the matrix is difficult to 
ensure. Overall, 75.3 percent of all duplicate results were within the precision 
criteria. In general, when precision criteria were not met, the noncompliance 
was either due to the relatively low concentration of constituents detected (less 
than five times the detection limit) or laboratory contamination (Heartland). 

The TO-14 analysis of the field sample llAIR102 and its associated duplicate 
exhibited noncompliant RPD results for benzene and toluene (Table A-230). The 
RPD values for the compounds were 40 percent and 49 percent, respectively. The 
noncompliance can be attributed to the relatively low concentrations detected in 
the samples or laboratory and/or field inconsistencies. 

The TO-14 analysis of the field sample llAIR104 and its associated duplicate 
exhibited five compounds with noncompliant RPD results (Table A-230). The 
noncompliant compounds were benzene, m/p-xylene, o-xylene, 1,2,4- 
trimethylbenzene, and methylene chloride. Methylene chloride was detected in the 
method blank associated with one of the two field duplicate samples and resulted 
in the positive result for the original sample to be qualified as undetected. 
The noncompliance for methylene chloride can be attributed laboratory 
contamination. The noncompliance for the compounds m/p-xylene, benzene, o- 
xylene, and 1,2,4-trimethylbenzene is most likely attributed to the relatively 
low concentrations detected in the samples. 

The TO-14 analysis of the field sample llAIR117 and its associated duplicate 
exhibited four compounds with noncompliant RPD results (Table A-230). The 
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compounds toluene, chloroform, chlorobenzene, and tetrachloroethene were 
noncompliant. The noncompliance for the compounds toluene and chloroform may be 
attributed to field and/or laboratory inconsistencies. The noncompliance for the 
compounds, chlorobenzene and tetrachloroethene, is most likely attributed to the 
relatively low concentrations detected in the samples. 

The TO-14 analysis of the field sample llAIR119 and its associated duplicate 
exhibited a noncompliant RPD result for methylene chloride (Table A-230). 
Methylene chloride was detected in the method blank associated with the field 
duplicate pair. The concentration of methylene chloride in the field duplicate 
pair was above the action limit for qualification. However, the compounds 
presence in the laboratory as a contaminant could affect precision results. 
Therefore, noncompliance is attributed to laboratory contamination. 

The TO-14 analysis of the field sample llAIRll1 and its associated duplicate 
exhibited four compounds with noncompliant RPD results (Table A-230). The 
compounds vinyl chloride, methylene chloride, freon 113, and chloroform were 
noncompliant. Methylene chloride was detected in the method blank associated 
with the field duplicate pair. The concentration of methylene chloride in the 
original sample was above the action limit for qualification. However, the 
compound was qualified as nondetect in the field duplicate sample. The 
noncompliance for methylene chloride can be attributed to laboratory 
contamination. The noncompliance for freon 113 may be attributed to field and/or 
laboratory inconsistencies. The noncompliance for the compounds, vinyl chloride 
and chloroform, has been attributed to the relatively low concentrations detected 
in the samples. 

The TO-14 analysis of the field sample llAIR114 and its associated duplicate 
exhibited noncompliant RPD results for toluene and o-xylene (Table A-230). 
Toluene was detected in the method blank associated with the field duplicate 
pair. The concentration of toluene in the original sample was above the action 
limit for qualification. However, the compound was qualified as nondetect in the 
field duplicate sample. The noncompliance for toluene can be attributed to 
laboratory contamination. The noncompliance for the compound o-xylene has been 
attributed to the relatively low concentration detected in the duplicate samples. 

The TO-14 analysis of the field sample llAIR112 and its associated duplicate 
exhibited compliant RPDs for all compounds detected (Table A-230). 

The TO-14 analysis of the field sample llAIR108 and its associated duplicate 
exhibited noncompliant RPD results for methylene chloride and m/p-xylene (Table 
A-230). Methylene chloride was detected in the method blank associated with the 
field duplicate pair. The concentration of methylene chloride in the field 
duplicate sample was above the action limit for qualification. The concentration 
of methylene chloride in the original sample was within the action limit and was 
amended to nondetect. The noncompliance for methylene chloride can be attributed 
laboratory contamination. The compound m/p-xylene was detected in the original 
sample at a concentration above the CRQL, but was not detected in the field 
duplicate sample. The noncompliance for the compound m/p-xylene has been 
attributed to the relatively low concentration detected in the duplicate sample. 

Based on assessment of duplicate precision evaluation criteria, the air sample 
matrix analytical data was acceptable for precision for each SDG. 
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ACCURACY. The following sections summarize the evaluation of analytical accuracy 
for the surface water, trench liquid and QC water matrices, and the field soil 
samples. 

Accuracy was assessed using MS/MSD samples for organic analyses and MS samples 
for inorganic analyses, as well as, surrogate compound recoveries for those 
analytical fractions which utilize them. The results of the evaluation of 
accuracy for the MS/MSD samples are provided in Tables A-161 through A-229. The 
results of the evaluation of accuracy for the surrogates in the samples are 
provided in Tables A-231 through A-236. 

,QC Water Matrix. The surrogate recoveries for the water matrices were acceptable 
for all field QC Blanks and field samples for the low concentration volatile 
(TableA-231), thevolatiles, (TableA-232), semivolatile fraction (TableA-233), 
pesticide and PCBs fraction (Table A-234), the organophosphorus pesticides (Table 
A-235), and the chlorinated herbicides (Table A-236). Therefore, no discussion 
of these fractions was required. 

Surface Water Matrix. The MS/MSD sample pairs analyzed for the surface water 
matrix are presented in Tables A-161 through a-167. 

The MS/MSD sample pairs analyzed for the surface water matrix exhibited 
acceptable recovery results for the low concentration volatile fraction (Table 
A-161), the semivolatile fraction (Table A-162), and the pesticide and PCBs 
fraction (Table A-163). 

The organophosphorus pesticide analysis of the MS/MSD pair of sample llSW205 
exhibited a noncompliant recovery for one compound in the MS (Table A-164). 
Phorate was recovered slightly above the QC limit in the MS sample. However, 
based on the assessment of additional QC criteria, the analytical data did not 
require qualification. 

The chlorinatedherbicide analysis of the MS/MSD pair of sample llSW205 exhibited 
noncompliant recoveries for the compound dinoseb in both the MS and the MSD 
(Table A-165). The compound was recovered well below the QC limit in both spike 
samples. The compound was also recovered below the QC limit in all other MS/MSD 
pairs and QC blank spikes performed with this project. For this reason, all 
positive and nondetect results for dinoseb in associated samples were 
appropriately qualified as estimated, J/UJ. 

The MS/MSD sample pairs analyzed for the surface water matrix exhibited 
acceptable recovery results for the metals and cyanide fractions (Table A-166). 

The sulfide analysis of the MS/MSD pair of sample llSW205 exhibited a recovery 
in the MSD which was below 30 percent (Table A-167). This indicates that all 
positive results for sulfide in associated samples are suspect and that nondetect 
results for sulfide in associated samples are unreliable. All positive results 
for sulfide in associated samples were appropriately qualified as estimated, J, 
and all nondetect results are rejected, R. Two sulfide data points were 
rejected. The completion goal for the fraction for surface water was not met. 
However, the overall completion goal for the sulfide fraction was met. The re- 
preparation and analysis of the MS/MSD pair exhibited acceptable recoveries. 
However, the laboratory didnot re-prep the associated field samples. Therefore, 
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the original extraction and analysis of the MS/MSD pair was used to validate the 
data. 

The semivolatile surrogate recoveries were within the QC limits for all surface 
water samples (Table A-233). The surrogate recoveries of the pesticide and PCBs 
samples exhibited many noncompliant recoveries (Table A-234). The compound 
2,4,5,6-tetrachloro-m-xylene (TCMX) was recovered below the QC limit in all but 
one of the surface water samples. DCB was recovered below the QC limit in only 
one of the surface water samples. Analytical results in surface water samples 
and associated water QC samples which exhibited surrogate recoveries below the 
QC limits were appropriately qualified as estimated, J/UJ. 

The low concentration volatile (Table A-231), volatile (Table A-232), 
organophosphorus pesticide (Table A-235), and herbicide (Table A-236) fractions 
exhibited acceptable surrogate recoveries. 

Trench Liquids. The MS/MSD sample pairs analyzed for the trench liquid matrix 
are presented in Tables A-208 through A-214. 

The MS/MSD sample pairs analyzed for the trench liquids matrix exhibited 
acceptable recovery results for the low concentration volatile fraction (Table 
A-208), the semivolatile fraction (Table A-209), the pesticide and PCBs fraction 
(Table A-210), the organophosphorus pesticide fraction (Table A-211). Therefore, 
no discussion of these fractions was required. 

MS/MSD/MD samples analyzed for the trench liquid matrix exhibited acceptable 
recovery for the metals fractions (Table A-213). 

The cyanide analysis of the MS of sample llTL04 exhibited a noncompliant recovery 
for the compound (Table A-213). The compound was recovered above the QC limit. 
All positive results in associated samples were appropriately qualified as 
estimated, J. 

The MS/MSD sample pairs analyzed for ,the trench liquids matrix exhibited 
acceptable recovery results for the sulfide fraction (Table A-214). Therefore, 
no discussion of these fractions was required. 

The surrogate recoveries for the semivolatile fraction exhibited some 
noncompliant recoveries (Table A-233). Qualification of the associated 
analytical data was not required because the Functional Guidelines allow one 
surrogate compound per fraction to be outside the QC limits as long as the 
recovery is above 10 percent. 

The surrogate recoveries of the pesticide and PCBs samples exhibited many 
noncompliant recoveries (Table A-234). The compound TCMXwas recoveredbelow the 
QC limit in all but one of the trench liquid samples. DCB was recovered below 
the QC limit in five of the trench liquid samples and above the QC limit in one 
of the trench liquid samples. Analytical results in trench liquid samples and 
associated water QC samples which exhibited surrogate recoveries below the QC 
limits or variable recoveries were appropriately qualified as estimated, J/UJ. 

The chlorinated herbicide analysis of the MS/MSD pair of sample llTL08 exhibited 
noncompliant recoveries for the compound dinoseb in both the MS and the MSD 
(Table A-236). The compound was recovered well below the QC limit in both spike 
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samples. The compound was also recovered below the QC limit in all other MS/MSD 
pairs and QC blank spikes performed with this project. For this reason, all 
positive and nondetect results for dinoseb in associated samples were 
appropriately qualified as estimated, J/UJ. 

SUMMARY. None of the compounds or analytes were rejected with the exception of 
two data points in the sulfide fraction. Some of the pesticide, PCBs and 
chlorinated herbicide analytical data required qualifications based on 
noncompliant recovery results. Therefore (with the exception of the sulfide 
fraction), based on an overall assessment of MS/MSD and surrogate sample accuracy 
evaluation criteria, the water matrices analytical data was acceptable for each 
SDG with the noted potential for bias in the pesticides, PCBs and herbicide 
results. 

Sediment Matrix. The MS/MSD sample pairs analyzed for the sediment matrix are 
presented in Tables A-177 through A-184. The MS/MSD sample pairs analyzed for 
the sediment matrix exhibited acceptable recovery results for the volatile 
fraction (Table A-177), the organophosphorus pesticide fraction (Table A-180), 
the sulfide fraction (Table A-183), and the TOC fraction (Table A-184). The 
semivolatile MS/MSD pair of sample llSD203 exhibited noncompliant recoveries for 
five of the spike compounds (Table A-178). The compounds were recovered below 
the QC limits, but above 10 percent. Based on the assessment of additional QC 
criteria, the data did not require qualification. 

The pesticide and PCBs MS/MSD pair of sample llSD203 exhibited noncompliant 
recoveries for three compounds (Table A-179). The compounds were recovered below 
the QC limits, but above 10 percent. Based on the assessment of additional QC 
criteria, the data did not require qualification. 

The chlorinatedherbicide analysis of the MS/MSD pair of sample llSD205 exhibited 
noncompliant recoveries for the compound dinoseb in both the MS and the MSD 
(Table A-181). The compound was recovered below the QC limit in both spike 
samples. The compound was also recovered below the QC limit in all other MS/MSD 
pairs and QC blank spikes performed with this project. For this reason, all 
positive and nondetect results for dinoseb in associated samples were 
appropriately qualified as estimated, J/UJ. 

The cyanide analysis of the MS of sample llSD203 exhibited a noncompliant 
recovery for the compound (Table A-182). The compound was recovered below the 
QC limit, but above 30 percent. All positive and nondetect results in associated 
samples were appropriately qualified as estimated, J/UJ. 

The surrogate recoveries for the soil/sediment matrices are presented in Tables 
A-237 through A-241. The surrogate recoveries for the soil and sediment matrices 
were acceptable for all field samples for the volatiles (Table A-237), the 
semivolatiles (Table A-238), the organophosphorus pesticides (Table A-240), and 
the chlorinated herbicides (Table A-241). Therefore, no discussion of these 
fractions was required. 

The surrogate recoveries of the pesticide and PCBs samples exhibited many 
noncompliant recoveries (Table A-239). The compound TCMX was recoveredbelowthe 
QC limit in all but one of the original extraction and analysis of the sediment 
samples. DCB was recovered below the QC limit in many of the samples. Analyti- 
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cal results in sediment samples which exhibited surrogate recoveries below the 
QC limits were appropriately qualified as estimated, J/UJ. 

Surface Soil Samples. The MS/MSD sample pairs analyzed for the surface soil 
matrix are presented in Tables A-193 through A-199. 

The MS/MSD sample pairs analyzed for the surface soil matrix exhibited acceptable 
recovery results for the volatile fraction (Table A-193), the organophosphorus 
pesticide fraction (Table A-196), and the sulfide fraction (Table A-199). 

The semivolatile MS/MSD pair of sample llSSBG1 exhibited a noncompliant recovery 
for one of the spike compounds (Table A-194). The compound was recovered below 
the QC limit, but above 10 percent. Based on the assessment of additional QC 
criteria, the data did not require qualification. 

The pesticide and PCBs MS/MSD pair of sample llSSBG1 exhibited noncompliant 
recoveries for two compounds (Table A-195). The compounds were recovered below 
the QC limits, but above 10 percent. Based on the assessment of additional QC 
criteria, the data did not require qualification. 

The surrogate recoveries for the soil and sediment matrices are presented in 
Tables A-237 through A-241. The surrogate recoveries for the soil and sediment 
matrices were acceptable for all field samples for the volatiles (Table A-237), 
the semivolatiles (Table A-238), the organophosphorus pesticides (Table A-240), 
and the chlorinated herbicides (Table ~-241). Therefore, no discussion of these 
fractions was required. 

The surrogate recoveries of the pesticide and PCBs samples exhibited many 
noncompliant recoveries (Table A-239). The compound TCMX was recoveredbelow the 
QC limit in all but two of the surface soil samples. DCB was recovered below the 
QC limit in many of the surface soil samples. Analytical results in surface soil 
samples which exhibited surrogate recoveries below the QC limits or variable 
recoveries were appropriately qualified as estimated, J/UJ. 

The chlorinatedherbicide analysis of the MS/MSD pair of sample llSSBG2 exhibited 
noncompliant recoveries for the compound dinoseb in both the MS and the MSD 
(Table A-197). The compound was recovered well below the QC limit in both spike 
samples. The compound was also recovered below the QC limit in all other MS/MSD 
pairs and QC blank spikes performed with this project. For this reason, all 
positive and nondetect results for dinoseb in associated samples were 
appropriately qualified as estimated, J/UJ. 

The cyanide analysis of the MS of sample 1lSSBGl exhibited a noncompliant 
recovery for the compound (Table A-198). The compound was recovered below the 
QC limit. All positive and nondetect results in associated samples were 
appropriately qualified as estimated, J/US. 

Trench Soil Samples. The MS/MSD sample pairs analyzed for the trench soil matrix 
are presented in Tables A-223 through A-229. 

The MS/MSD sample pairs analyzed for the trench soil matrix exhibited acceptable 
recovery results for the volatile fraction (Table A-223), the semivolatile 
fraction (Table A-224), the pesticide and PCBs fraction (Table A-225), the 
organophosphorus pesticide fraction (Table A-226), the metals/cyanide fraction 

KS (WI-1 1 .FPTl 

mk.01.96 A-51 



(Table A-228), and the sulfide fraction (Table A-229). Therefore, no discussion 
of these fractions was required. 

The chlorinated herbicide analysis of the MS/MSD pair of sample llTS08 exhibited 
noncompliant recoveries for the compound dinoseb in both the MS and the MSD 
(Table ~-227). The compound was recovered well below the QC limit in both spike 
samples. The compound was also recovered below the QC limit in all other MS/MSD 
pairs and QC blank spikes performed with this project. For this reason, all 
positive and nondetect results for dinoseb in associated samples were 
appropriately qualified as estimated, J/UJ. 

-The surrogate recoveries for the soil/sediment matrices are presented in Tables 
A-237 through ~-241. The surrogate recoveries for the soil and sediment matrices 
were acceptable for all field samples for the volatiles (Table A-237), the 
semivolatiles (Table A-238), the organophosphorus pesticides (Table A-240), and 
the chlorinated herbicides (Table A-241). Therefore, no discussion of these 
fractions was required. 

The surrogate recoveries of the pesticide/PCBs samples exhibited many 
noncompliant recoveries (Table A-239). The compound TCMXwas recovered below the 
QC limit in all but one of the original extraction and analysis of the trench 
soil samples. Analytical results in surface soil samples which exhibited 
surrogate recoveries below the QC limits or variable recoveries were 
appropriately qualified as estimated, J/UJ. 

Summary. For the analytical fractions, none of the compounds or analytes were 
rejected. Some of the pesticide, PCBs, chlorinated herbicide, and metals 
analytical data required qualifications based on noncompliant recovery results. 
Therefore, based on an overall assessment of MS/MSD and surrogate sample accuracy 
evaluation criteria, the soil and sediment matrices analytical data was 
acceptable for each SDG with the noted potential for bias in the pesticides and 
PCBs and herbicide results. 

REPRESENTATIVENESS. Representativeness of the analytical data was assessedusing 
trip blanks, field blanks, equipment rinsate blanks, laboratory methodblanks and 
determining if holding time requirements were met. 

The assessment of representativeness is summarized in tabular form for each type 
of blank, trip blank results are summarized in Tables A-241 and A-243, field 
blanks results are summarized in Tables A-244 through A-252, equipment rinsate 
blank results are summarized in Tables A-253 through A-261, and method blank 
results are summarized in Tables A-262 through A-269. 

If contaminants were detected in a blank, corrective actions were made for the 
chemical analytical data during data validation by Heartland. The corrective 
action consisted of amending the laboratory reported results for organic and 
inorganic target analytes by the criteria listed in Section 1.2. 

Trip Blanks. The volatile organic compounds that were detected in the trip blank 
samples consisted of methylene chloride and acetone for the low concentration 
volatile analyses and acetone andbutanone for the volatile analyses Tables A-242 
and A-243, respectively. The methylene chloride, 2-butanone, and acetone could 
be attributed to laboratory contamination. The presence of the compounds in the 
trip blanks did result in qualification of some of the field sample results. 
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Based on the assessment of the trip blanks for representativeness, the analytical 
data was acceptable for each SDG. 

Field Blanks. No pesticide, PCBs, organophosphorus pesticides, chlorinated 
herbicides, cyanide or sulfide target compounds were detected in the field blank 
samples (Tables A-246, A-247, A-248, A-250, and A-251). 

The presence of acetone and methylene chloride in field blank, BS601FB, has been 
attributed to trip blank contamination Table A-244. The presence of the ketones, 
2-butanone and 4-methyl-2-pentanone, could be attributed to laboratory and/or 
field contamination. These two ketones were detected at very high concentrations 
in a trench liquid sample collected during the sampling event. Methylene 
chloride contamination couldbe the result of laboratory contamination due to its 
presence in method blanks associated with this project. The compound carbon 
disulfide was detected at concentrations below the CRQL. The field blank 
contamination did not result in the qualification of analytical data. 

The semivolatile compounds detected were present in only one of the field blank 
samples Table A-245. The compounds were detected at concentrations well below 
the CRQLs. Qualification of the semivolatile analytical data was not required 
due to the field blank contamination. The inorganic analytes can be attributed 
to the water source, the water treatment system that was used to make the 
deionized water, or laboratory artifacts. Most of the analytes detected in the 
field blanks were below the analyte CRDLs. Some of the analytical data required 
qualification based on the field blank contamination. The compounds present in 
the air toxics samples could be due to system contamination. Some of the air 
toxics samples required qualification due to the air toxics compounds detected 
in the field blanks. 

Based on the target compounds and analytes were detected in the field blanks some 
of the sample data required qualification. Based on assessment of field blanks 
for representativeness, the analytical data was acceptable for each SDG. 

Equipment Rinsate Blanks. Organophosphorus pesticides, chlorinated herbicides, 
and cyanide were not detected in equipment rinsate blank samples (Tables A-257, 
A-258, and A-260). 

The presence of methylene chloride and acetone in the equipment rinsate blanks 
has been attributed to trip blank contamination. The presence of carbon 
disulfide, 2-butanone, and 4-methyl-2-pentanone, has been attributed to field 
and/or source water contamination. The two ketones were detected at very high 
concentrations in a trench liquid sample collected during the sampling event. 
None of the data associated with equipment rinsate blanks required qualification. 

The semivolatile compound bis(2-ethylhexyl)phthalate may be attributed to field 
and/or laboratory contamination Table A-255. The compound was at concentrations 
well below the CRQL. The compound is a common laboratory contaminant. 
Qualification of the semivolatile analytical data was required due to the rinsate 
blank contamination. The pesticide and PCBs compound heptachlor epoxide was 
detected at a trace level in only one of the rinsate blanks Table A-256. One 
sample was qualified based on the heptachlor epoxide detected in the rinsate 
blank. The inorganic analytes can be attributed to the water source, the water 
treatment system that was used to make the deionized water, or laboratory 
artifacts Table A-259. Most of the analytes detected in the rinsate blanks were 
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below the analyte CRDLs. The sulfide concentration was at the reporting limit. 
Some of the metals analytical data required qualification based on the rinsate 
blank contamination. Sulfide was detected in two of the rinsate blanks Table 
A-261. The sulfide concentration was at the reporting limit. Analytical data 
did not require qualification based on the contamination. 

Target compounds were detected in the equipment rinsate blank samples and some 
of the analytical data required qualification. Therefore, based on assessment 
of equipment rinsate blanks for representativeness, the analytical data was 
acceptable for each SDG. 

Method Blanks. The method blanks were a sample of deionized water that is 
prepared by the laboratory at the time of analysis. Method blanks undergo the 
same analytical process as the corresponding environmental samples and associated 
field blanks. The purpose of the method blank is to assess the potential for 
target analytes to "contaminate" the sample during analysis. Low concentration 
volatiles, organophosphorus pesticides and chlorinated herbicides target 
compounds were not detected in method blank samples (Tables A-262, A-266, and 
A-267). Target analytes detected in the method blank samples consisted of: 

The detected acetone, methylene chloride, 2-butanone, diethylphthalate, di-n- 
butylphthalate results are common laboratory contaminants and are attributed to 
laboratory contamination. The compound phenanthrene is likely due to carry-over 
from a standard injection. The concentration is less than the compound CRQL. 
pesticide and PCBs compounds are not commonly detected in the method blanks. The 
compounds may be the result of contaminated glassware used in the extraction 
process. The inorganic analytes can be attributed to the water source, the water 
treatment system that was used to make the deionized water, or laboratory 
artifacts. The air toxics compounds are likely the result of system 
contamination. 

Because target analytes were detected in some of the method blanks, some of the 
analytical results were qualified. However, based on assessment of method blanks 
for representativeness the analytical data was acceptable for each SDG. 

Holding Times. All holding time requirements, both extraction and analytical, 
were met by the laboratory for all fractions, for the original extraction and 
analysis of the samples. Many of the pesticide and PCBs samples were re- 
extracted outside of the extraction holding time. However, the re-extracted 
samples were rejected in favor of the results reported from the original 
extraction and analysis of the samples. Therefore, there was no impact on the 
analytical data due to the holding time violations. 

COMPARABILITY. The methods used to collect the environmental samples and the 
methods used to analyze the samples assure comparability of the analytical data. 

COMPLETENESS. The overall completeness goal of 85 percent was met. One fraction 
did not meet the completeness goal for one matrix. The sulfide fraction went 
below the completeness goal for the surface water matrix due to the rejection of 
data points for a MS recovery which was below the 30 percent QC limit for 
rejection. A detailed narrative on fractions containing qualified data which was 
not previously addressed follows. 
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GC/MS Volatiles, Noncompliant RRFs. Twelve low concentration volatile compounds 
and twenty volatile compounds, did not always meet the initial and continuing 
calibration criteria of greater than 0.05 for RRF or less than 100 percent for 
%D. The RRF values fell below 0.05 and the %Ds exceeded 100 percent in analyses 
affecting the SDG associated with this project. All nondetect sample results 
associated with the initial and continuing calibrations that exhibited the 
compounds with noncompliant RRFs or %Ds are rejected, R. All positive sample 
results associated with the initial and continuing calibrations that exhibited 
the compounds with noncompliant RRFs or %Ds are qualified as estimated, J. The 
noncompliant calibrations resulted in the rejection of 88 data points. The 
overall completeness goals for the methods were still met. 

Nondetect results that were rejected for the compounds may be evaluated by 
adjusting the CRQL to the concentration of the continuing calibration standard 
and qualifying the results as not detected at an estimated concentration, UJ. 
The nondetect qualification at the concentration of the continuing calibration 
standard insures that the instrumentation is capable of detecting the compound 
at a known concentration. 

Semivolatiles, Noncompliant RRFs. Five semivolatile compounds did not always 
meet the initial and continuing calibration criteria of greater than 0.05 for 
RRF. The RRF values fell below 0.05 in analyses affecting the SDG associated 
with this project. All nondetect sample results associated with the initial and 
continuing calibrations that exhibited any of the five compounds with 
noncompliant RRFs are rejected, R. All positive sample results associated with 
the initial and continuing calibrations that exhibited any of the five compounds 
with noncompliant RRFs or %Ds are qualified as estimated, J. The noncompliant 
calibrations resulted in the rejection of fourteen data points. The completeness 
goals for the fractions were still met. 

Nondetect results that were rejected for the compounds may be evaluated by 
adjusting the CRQL to the concentration of the continuing calibration standard 
and qualifying the results as not detected at an estimated concentration, UJ. 
The nondetect qualification at the concentration of the continuing calibration 
standard insures that the instrumentation is capable of detecting the compound 
at a known concentration. 

Volatiles, Semivolatiles, Pesticides, and PCBs. Target compounds for the 
volatile, semivolatile, pesticide, and PCBs fractions were qualified because of 
noncompliant calibrations in some SDGs. The noncompliant compounds did not 
always meet the initial and/or continuing calibration criteria for RRF, RSD, and 
%D. All results qualified for calibration %RSD and %D deficiencies (J/UJ) are 
considered to be useable. For the compounds in the GC/MS volatile and 
semivolatile analyses that did not meet calibration criteria, all positive 
results are qualified as estimated (J) (%Ds >25 percent) and all non detect 
results are qualified as estimated (UJ) (>50 percent D <90 percent) due to 
calibration deficiencies. For the pesticide analyses that did not meet initial 
calibration criteria, all positive and nondetect results are qualified as 
estimated, (J or UJ) (%RSD greater than 20 percent). 

Volatiles and Semivolatile, Internal Standards. Some analytical data required 
qualification due to noncompliant internal standard recoveries. For the volatile 
fraction, positive and nondetect results were qualified as estimated, J/UJ, in 
two samples, llSSOO6 and llSS006RE. For the semivolatile fraction, positive 
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results associated with the internal standard perylene-dIz were qualified as 
estimated, J, in sample llTL07D. All results qualified due to noncompliant 
internal standard recoveries are considered useable. 

Volatiles. The results reported in sample llSS006RE were "rejected" in favor of 
the results reported from the original extraction and analysis of the sample. 
This action does not constitute a true rejection since viable results were 
obtained from the original analysis. 

Semivolatiles. The results reported in samples llTL08RE and llTL07D were 
"rejected" in favor of the results reported from the original extraction and 
analysis of the sample. This action does not constitute a true rejection since 
viable results were obtained from the original analysis 

Pesticides and PCBs. The results reported in the sediment and surface soil 
samples which were re-extracted due to noncompliant surrogate recoveries or 
MS/MSD recoveries were "rejected" in favor of the results reported from the 
original extraction and analysis of the sample. This action does not constitute 
a true rejection since viable results were obtained from the original analysis. 

Metals, Serial Dilutions. Positive results in some of the samples were qualified 
as estimated, J, due to noncompliant serial dilution results. Positive results 
for potassium in samples associated with SDG BS601 were qualified as estimated, 
J. Positive results for calcium in samples associated with SDG llSD201 were 
qualified as estimated, J. Positive results for potassium and zinc in water 
samples associated with SDG llTB02 and for aluminum in soil samples associated 
with SDG llTB02 were qualified as estimated, J. All results qualified due to 
noncompliant serial dilution results are considered useable. 

SUMMARY. Overall, the chemical analytical data are acceptable and exceeded the 
completion goal of 85 percent. 

Surface Water Samples. Seven low concentration volatile data points were 
rejected due to initial and/or continuing calibration RRFs and/or %Ds which were 
below the minimum QC criteria. Ten volatile data points were rejected due to 
initial and/or continuing calibration RRFs and/or %Ds which were below the 
minimum QC criteria. Three semivolatile data points were rejected due to initial 
and/or continuing calibration RRFs and/or %Ds which were below the minimum QC 
criteria. Two sulfide data points were rejected due to MS/MSD recoveries below 
30 percent. The overall completion goals were met for all fractions. 

Sediment Samples. Three volatile data points were rejected due to initial and/or 
continuing calibration RRFs and/or %Ds which were below the minimum QC criteria. 
Three semivolatile data points were rejected due to initial and/or continuing 
calibration RRFs and/or %Ds which were below the minimum QC criteria. The 
overall completion goals were met for all fractions. 

Surface Soil Samples. Six volatile data points were rejected due to initial 
and/or continuing calibration RRFs and/or %Ds which were below the minimum QC 
criteria. Two semivolatile data points were rejected due to initial and/or 
continuing calibration RRFs and/or %Ds which were below the minimum QC criteria. 
The overall completion goals were met for all fractions. 
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Trench Liquid Samples. Seven low concentration volatile data points were 
rejected due to initial and/or continuing calibration RRFs and/or %Ds which were 
below the minimum QC criteria. Eighteen volatile data points were rejected due 
to initial and/or continuing calibration RRFs and/or %Ds which were below the 
minimum QC criteria. Three semivolatile data points were rejected due to initial 
and/or continuing calibration RRFs and/or %Ds which were below the minimum QC 
criteria. The overall completion goals were met for all fractions. 

Trench Soils Samples. Three volatile data points were rejected due to initial 
and/or continuing calibration RRFs and/or %Ds which were below the minimum QC 
criteria. Three semivolatile data points were rejected due to initial and/or 
continuing calibration RRFs and/or %Ds which were below the minimum QC criteria. 
The overall completion goals were met for all fractions. 

Air Samples. Twenty-four air toxics volatile data points were rejected due to 
initial and/or continuing calibration RRFs and/or %Ds which were below the 
minimum QC criteria. The overall completion goal was met for the fraction. 

QC Samples. Sixteen low concentration volatile data points were rejected due to 
initial and/or continuing calibration RRFs and/or %Ds which were below the 
minimum QC criteria. Eighteen volatile data points were rejected due to initial 
and/or continuing calibration RRFs and/or %Ds which were below the minimum QC 
criteria. Thirteen air toxics data points were rejected due to initial and/or 
continuing calibration RRFs and/or %Ds which were below the minimum QC criteria. 
The overall completion goals were met for all fractions. 

1.2.6 September 1995 Field Propram This subsection summarizes the analytical 
program for subsurface soil samples collected during Supplemental RF1 field 
activities at NSB Kings Bay during September 1995. It also presents a summary 
of data quality and useability. Listed below are the analytical fractions that 
the data quality and useability were evaluated. 

. vocs 

. svocs 

. pesticides and PCBs 

. metals and cyanide 

. sulfide 

PRECISION. The acceptance criteria for evaluating precision of field duplicate 
analytical results is a RPD of 35 for the soil boring matrix. The percentage of 
duplicate samples collected for this project was ten percent. Duplicate 
precision was assessed using both environmental sample and associated duplicates 
and MS/MSD/MDs. Tabulation of the results of assessing duplicate precision and 
duplicate frequency for the volatiles, semivolatiles, pesticide, PCBs, metals, 
cyanide, and sulfide fractions are presented in Tables A-270 through A-275, 
respectively. Tabulation of the results assessing precision based on the 
reproducibility between spike sample and duplicate sample pairs for the 
volatiles, semivolatiles, pesticide, PCBs, metals, cyanide, and sulfide fractions 
are presented in Tables A-276 through A-281, respectively. 

Soil Boring Matrix. The assessment of soil boring matrix environmental samples 
and associated duplicates for precision is provided in Tables A-270 through 
A-275. No target compounds requiring RPD calculation were detected in either the 
soil samples or associated duplicates for the volatile fraction, the semivolatile 
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fraction, the pesticide and PCBs fraction, or the cyanide fraction (Tables A-270, 
A-271, A-272, and A-274). Therefore, no precision assessment based on field 
duplicate reproducibility was possible for these parameters. The assessment of 
precision based on the reproducibility of results between MS/MSD (organic 
fractions), or MD (metals fraction) pairs are provided in Tables A-276 through 
A-281. A MS/MSD pair was not provided for the sulfide fraction. 

The MS/MSD sample pairs analyzed for volatiles, semivolatiles, pesticides, PCBs, 
and cyanide were "in-compliance" with RPD precision criteria for the MS/MSD or 
MD pairs analyzed (Tables A-276, A-277, A-278, and A-280). 

The metals analysis of the field duplicate pair of sample llSB20103 exhibited 
noncompliant RPDs for four of the twelve analytes requiring RPD calculation 
(Table A-273). The noncompliant analytes were barium, magnesium, manganese, and 
zinc. The four analytes were detected at concentrations below the CRDLs in one 
or both of the samples. The noncompliance for the four analytes can be 
attributed to the low concentrations detected. Assessment of the serial dilution 
criteria for the noncompliant analytes indicates that they were in-control. The 
MD analysis of sample llSB20103 exhibited a noncompliant RPD for the analyte 
aluminum (Table A-279). Qualifications were not required because the RPD value 
was less than 35 percent. Assessment of the serial dilution criteria for the 
noncompliant analyte indicates that it was in-control. 

The sulfide analysis of the llSB20103 and its field duplicate exhibited a 
noncompliant RPD (Table A-275). The compound was also noncompliant in the matrix 
duplicate analysis (Table A-281). This indicates potential inhomogeneous sample 
aliquots or the possibility of matrix interference. The noncompliance for 
sulfide may be attributed to sample anomalies (Heartland). 

Based on assessment of duplicate precision evaluation criteria, the soil boring 
sample matrix analytical data was acceptable for precision for each SDG. 

ACCURACY. Accuracy was assessed using MS and MSD samples for organic analyses, 
and MS samples for metals, cyanide and sulfide analyses for the water matrix, as 
well as surrogate compound recoveries for those analytical fractions which 
utilize them. The results of the evaluation of accuracy for the MS/MSD samples 
for the volatiles, semivolatiles, pesticide, PCBs, metals, cyanide, and sulfide 
fractions are presented in Tables A-276 through A-281, respectively are provided 
in Tables ~-276 through A-281 for the soil boring matrix. A MS/MSD pair was not 
provided for the sulfide fraction. The results of the evaluation of accuracy for 
the surrogates for the volatiles, semivolatiles, pesticide, and PCBs are provided 
in Tables A-282 through A-284, respectively. 

Soil Boring Matrix. The MS/MSD sample pairs analyzed for volatiles, pesticides, 
PCBs, metals, and cyanide (Tables A-276, A-278, A-279, and ~-280) exhibited ,,in- 
control,, recovery results. All surrogate recoveries for all fractions were 
acceptable (Tables A-l, A-2, and A-3). 

The semivolatile analysis of the MS/MSD pair of sample llSB20103 exhibited a 
noncompliant recovery for the compound 2,4-dinitrotoluene (Table A-277). The 
compound 2,4-dinitrotoluene exhibited a recovery above the QC limit for accuracy 
in the MSD. However, based on the assessment of additional QC criteria the 
analytical data did not require qualifications. 
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Based on an overall assessment of MS/MSD and surrogate sample accuracy evaluation 
criteria, the soil boring matrix analytical data was acceptable for each SDG. 

REPRESENTATIVENESS. The trip blank samples were analyzed for only volatile 
organic target analytes. Field blanks, equipment rinsate blanks, and laboratory 
method blanks were analyzed for target analytes in each listed category. The 
field QC blanks were not analyzed for sulfide. The assessment of representa- 
tiveness is summarized in tabular form for each type of blank, trip blank results 
are summarized in Table A-285, equipment rinsate blank results are summarized in 
Tables A-286 through A-290, field blank results are summarized in Tables A-291 
through A-295, and method blank results are summarized in Tables A-296 through 
A-299. 

If contaminants were detected in a blank, corrective actions were made for the 
chemical analytical data during data validation by Heartland. The corrective 
action consisted of amending the laboratory reported results for organic and 
inorganic target analytes by the criteria. The following describes the 
Validation Qualifier code in the blank summary tables. 

Trip Blanks. Trip blanks contained organic free deionized water from the 
laboratory and consisted of sample bottles which were similar to the 
environmental sample containers. The trip blanks were prepared and packaged at 
the laboratory prior to the sampling event and traveled with the sample bottles 
to the site. The trip blank bottles were not opened at the site or anytime prior 
to laboratory analysis. 

Acetone was detected in the trip blank. Acetone is a common laboratory 
contaminant. None of the analytical data required qualification based on the 
trip blank contamination. Based on the assessment of the trip blanks for 
representativeness, the analytical data was acceptable for each SDG. 

Equipment Rinsate Blanks. The equipment rinsate blank was collected by rinsing 
a piece of sampling equipment with organic free deionized water. A sample of 
this water was collected and placed in sample containers similar to those used 
for the environmental samples. Volatiles, pesticide, PCBs, and cyanide were not 
detected in equipment rinsate blank sample (Tables A-286, A-288, and A-290). 

The semivolatile compound 1,4-dichlorobenzene detected in the equipment rinsate 
blank is not a common laboratory contaminant. However, the compound was detected 
at concentrations well below the CRQL of 10 pg/R. The metals analyte cadmium can 
be attributed to the water system. None of the analytical data required 
qualifications due to the rinsate blank contamination. Based on assessment of 
equipment rinsate blanks for representativeness, the analytical data was 
acceptable for each SDG. 

Field Blanks. The field blank is a sample of deionized water and/or potable 
water used during equipment decontamination. The field blank was opened to 
ambient field conditions. Volatiles, pesticide, PCBs, and cyanide were not 
detected in the field blank sample (Tables A-291, A-293, and A-295). 
analytes detected in the field blank sample consisted of: 

Target 

. semivolatiles (Table A-292) 
1,4-dichlorobenzene 
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. metals (Table A-294) 
aluminum 
zinc 

The semivolatile compound 1,4-dichlorobenzene detected in the field blank is not 
a common laboratory contaminant. However, the compound was detected at 
concentrations well below the CRQL of 10 pg/R. The metals analytes aluminum and 
zinc can be attributed to the water system. None of the analytical data required 
qualifications due to the field blank contamination. Based on assessment of 
field blanks for representativeness, the analytical data was acceptable for each 
SDG. 

Method Blanks. The method blanks were a sample of deionized water that is 
prepared by the laboratory at the time of analysis. Method blanks undergo the 
same analytical process as the corresponding environmental samples and associated 
field blanks. The purpose of the method blank is to assess the potential for 
target analytes to "contaminate" the sample during analysis. Semivolatiles, 
pesticides, and PCBs target compounds were not detected in method blank samples 
(Tables A-297 and A-298). The wet chemistry parameter sulfide was not detected 
in the method blanks associated with the field sample analysis. Target analytes 
detected in the method blank samples consisted of: 

. volatiles (Table A-296) 
benzene 
acetone 

. metals (Table A-299) 
calcium 
iron 
sodium 
copper 
arsenic 
aluminum 

The detectable acetone is a common laboratory contaminant and can be attributed 
to laboratory contamination. The other volatile compound is not a common 
contaminants. However, its presence is likely due to low level random 
contamination. The metals analytes can be attributed to the water source, the 
water treatment system that was used to make the deionized water, or laboratory 
artifacts. Some of the metals analytes were negative in concentration and can 
be attributed to instrumentation anomalies. Target analytes were detected in the 
method blanks and analytical results required qualification. However, based on 
assessment of method blanks for representativeness the analytical data was 
acceptable for each SDG (Heartland). 

Holding Times. Holding times requirements are utilized in an effort to minimize 
the degradation or concentration of constituents in a particular matrix over 
time. The stability of the constituents is determined to the best extent by the 
regulatory agencies. A reasonable time limit is imposed under which the samples 
must be extracted or prepared and then analyzed. The holding times regulations 
assume that the samples have been properly preserved according to the guidelines, 
either at the laboratory or in the field. Analytical results from samples with 
holding time violations are qualified as estimated, JPJJ , because of the 
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potential of compromising the sample. If the holding time is grossly violated 
(greater than 15 days) the results are qualified/rejected, J/R. 

All holding time requirements, both extraction and analytical, were met by the 
laboratory for all fractions. 

COMPARABILITY. The analytical samples were collected and transported to the 
chemical analytical laboratory in accordance with standard procedures and were 
analyzed in conformance with acceptable USEPA procedures. 

COMPLETENESS. The completeness goal of 85 percent for each fraction of 
analytical data for each matrix was met. A detailed narrative on fractions 
containing rejected or qualified data which was not previously addressed follows. 

Volatiles and Semivolatiles, Noncompliant %RSDs and %Ds. Target compounds for 
both the volatile and semivolatile fractions were qualified because of 
noncompliant calibrations in the SDG. Some volatile and semivolatile compounds 
did not always meet the initial and/or continuing calibration criteria for RRF, 
RSD, and %D. All results qualified for calibration %RSD and %D deficiencies 
(J/UJ) are considered to be useable. For the compounds in the low concentration 
volatile and semivolatile analyses that did not meet calibration criteria, all 
positive results are qualified as estimated (J) (%Ds greater than 25 percent) and 
all nondetect results are qualified as estimated (UJ) (greater than 50 %D less 
than 90 percent) due to calibration deficiencies. 

Pesticides and PCBs, Noncompliant %RSDs. Target compounds for the pesticides and 
PCBs fraction were qualified because of noncompliant calibrations in some SDGs. 
One pesticides compound did not always meet the initial calibration criteria for 
%RSD. All results qualified for calibration %RSD deficiencies (J/UJ) are 
considered to be useable. For the compound in the pesticides and PCBs analyses 
that did not meet calibration criteria, all positive results are qualified as 
estimated (J) and all non detect results are qualified as estimated (UJ) (%RSD 
greater than 20 percent) due to calibration deficiencies. 

Graphite Furnace MSAs. Some metals data was qualified as estimated, J, or J/UJ 
because the analytes arsenic and selenium did not always meet the QC criteria. 
All data qualified for serial dilution deficiencies is considered useable. 

SUMMARY. The purpose of evaluating the quality of the analytical data using the 
PARCC criteria was to address the qualification of the data in regards to 
evaluation of the presence, magnitude and characteristics of hazardous substances 
at NSB Kings Bay. Overall, the chemical analytical data are acceptable and 
exceeded the completion goal of 85 percent for all fractions except the Low 
Concentration volatile fraction. 

QC Samples. No analytical data points were rejected. The completion goal was 
met. 

Soil Boring Samples. No analytical data points were rejected. 
goal was met. 

The completion 
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Attachment A 

Analytical Tables 



TABLE A-l 
GClMS VOLATILE ORGANIC COMPOUNDS 

SOIL SAMPLE AND DUPLICATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

%OF 
DUPLICATES % WITHIN 
COLLECTED RPD IN RPD OUT RPD LIMIT _ 

15.4% 4 4 50.0% - 

TABLE A-2 
SEMNOLATILE ORGANIC COMPOUNDS 

SOIL SAMPLE AND DUPUCATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

SD0 
90184 
90248 

NO. ASSC. 
SAMPLE ID MATRIX SAMPLES COMPOUND 

SB10125 SOIL 13 NO C(,M~,,N~ DETECTED :i$ 
SB10425 SOIL BIS(Z-ETHYLHEXYLjPHTHALAT 0 

TOTAL SAMPLES 
1630 I 35% 1200% 1 

13 



TABLE A-3 
PESTICIDEWPCB COMPOUNDS 

SOIL SAMPLE AND DUPLICATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

SDG 
90184 
90248 

NO. ASSC. 
SAMPLE ID MATRIX SAMPLES COMPOUND 

SB10125 SOIL 13 
SB10425 SOIL 

TOTAL SAMPLES 13 



SDG SAMPLE ID 
90184 SE10125 

90246 SE10425 

TOTAL SAMPLES 

TABLE A4 
METALS AND CYANIDE 

SOIL SAMPLE AND DUPLICATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

MATRIX 
SOIL 

SOIL 

NO.ASSC. 1 1 SAMPLE 1 DUP 1 MAX 1 1 RPD I 
SAMPLES 

13 

13 

AK3CNL L.5 z.3 

BARIUM 14.9 14.6 
BERYLLIUM 0.13 0.11 3 

CALCIUM 76.8 81.5 D! 
CHROMIUM 4.7 4.5 111- _,” , , ” 

----LT 1.1 1.5 35%131% - ’ 
07 071 I 35% I 

LEAD 1.5 1. 
234 21Y . 
14.7 16 
197 200 : 

IUM 
21.4 
4.4 20.9 4.4 : : 
67 66 

ARIUM 
ALCIUM 

-.- -.- . 
I 73 
I la.9 

I a.3 I j 
I 26.8 I i 

?HALLlUM I 0.3 I 0.3’ 
VANADIUM I 1.3 
21NC I 3.5 I 4 

I I- I--- 

CYANIDE 1 0.25 lo.34 135%131%i 0 1 

% “I- 

DUPLICATES X WlTHlN 
COLLECTED RPD IN RPD OUT RPD LlMlT 

t I 

I 154% 
I 

30 I 3 
I 

90.9% 
I 



TABLE A-5 
SULFIDE 

SOIL SAMPLE AND DUPLICATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

SDG 
90184 
90248 

SAMPLE ID 
SB10125 
SBiO425 

TOTAL SAMPLES 

NO. ASSC. SAMPLE DUP MAX RPD 
MATRIX SAMPLES COMPOUND CONC. CONC RPD RPD OUT 

SOIL 13 0 COM PO,,N D DETECTE4:iSi~sliigc~.Ziti 
SOIL SULFIDE 1 68 

13 

% OF 
DUPLICATES 
COLLECTED 

15.4% 

RPD IN 

1 

I 

% WITHIN 
RPD OUT RPD LIMIT 

0 100.0% 



TABLE A4 
GClMS VOLATILE ORGANICS COMPOUNDS 

SOIL SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

90184: SBl0125D, SB10145, SB10175, S.610125 

90202: SBPS925, SBPS915. SBPS925DL 

90206: SBl1412 

MSD = MATRIX SPIKE DUPLICATE 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

90230: SB11512 

90237: SB10840, SB11220 

90246: SBPSlOlS. SBPS1025 

90248: SB10425, SB10425D. SB10440 

COMPOUND 1 VISORY LIMITS RPD 

1 .l-DICHLOROETHENE 

. . . . %R SOIL .; ,::::.:i:..::i:-‘.ie’:‘..-i:‘i:i.l:’,i.: SOIL 
59X-l 72% _i:i:::. .?: ;$j;i:; j )?$@ 22 

TRICHLOROETHENE 62%- 137% .: j .;z..& jj :‘$:~::;;::;;$g;~$. 24 

BENZENE 660b-, 42% &$j:i:‘; i: i’i;:‘~~~~~l:: 21 

TOLUENE 
:::I: :; .:> ::.:..: ,:;;:: :: :: ::.:::::::::..::j 

21 
CHLOROBENZENE 

59%-l 39% :j :‘.““:::.:ili.-~~:~;.l.ii’i!~ilriiii 
6OO/y330~ .‘-‘i~~~ii.-i~:II::i::i-.-li:~iiii:,::iiii 21 

., . . . . 



TABLE A - 7 
SEMIVOLATILE ORGANICS COMPOUNDS 

SOIL SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

3 

PYKENt 
CWQC ADVISOkY LIMITS 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

90184: SB10125D, SB10145, SBlO175, SB10125 
90202: SBPS925, SBPS915, SBPS925_RE, SBPSSlS-RE 
90206: SB11412 



TABLE A - 7 (Continued) 
SEMIVOLATILE ORGANICS COMPOUNDS 

SOIL SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

90230: SB11512 
90237: SBlOB40, SB11220 
90246: SBPS1015, SBPS1025 
90246: SB10425, SB10425D. SB10440 

-. ’ I 
. . . 

. . ,.. :. :: :y:::::::::: :.:, :::::; ;;: .:::i,‘:::i,:.::i.i,i::i:i:;i:i:ii:i::8:: :.:.: .:..A........... % R SOIL j::::::::::::.:.:::::.: .:. ..,.,.,., ,.,.,.,.,._,_ .,.,...,,_,,.: :: . . . . . . . . . :.. . . . . . . . . :::)):.............. . . . . . . .,..... . . . . . . . . . . . . SOIL i 
PHtNOL 

2-CHLO 
1 ,QDIC~OBENs! 

35 
50 
2/ 
38 
23 
33 
19 
50 
4/ 
47 
36 



TABLE A - 8 
PESTICIDEWPCBS 

SOIL SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MSD = MATRIX SPIKE DUPLICATE 

- DENOTES VALUt NO I WI I IllN W-VUL; AIJVISUKT LlMl I3 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

90184: SB10125D, SB10145, SB10175, SB10125 
90206: SB11412 

MSD = MATRI 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

90230: SB11512 
90237: SBlO840, SB11220 
90246: SBPSI 015, SBPS1025 
90248: SB10425, SB10425D, SB10440 



TABLE A - 9 
METALS AND CYANIDE 

SOIL SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MD = MATRIX DUPLICATE 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

90184 SB10125, SB10125D, SB10145, SB10175 

COMPOUND 

ALL CoNDS 

Al 
OhR SOIL ,:::,.::: ,: .,., :::.: .,., SOIL 75%-l 25% :,: :: ,. . . . . ..:. . . 

./:.::: :, :j:,::.:: :,:., :.: ::.:.,, I ..::. ,. .,: .:, ,::j :::5. ..:.:, ..:.:.:.:.:.>,. .::.. .:; .:: ,: ::::..:.::$...::: . . . . ~,::.:::::{~ ~::x.:, : +I-20 OR +/-CkDL 

RPD Ltmtt appkable only on values 5 times the Contract 
Reqwed DetectIon Limit (CRDL) 



TABLE A - 9 (Continued) 
METALS AND CYANIDE 

SOIL SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

90202: SBPS915, SBPS925 
90206: SB11412 

COMPOUND IADVlSOkY LIM TS HPU 
::. ::.:::.: ” :, ,, :,.,, .y ,. > ;:.>: ::::: .,:,... ;.,: .: :.. ..:: .: ..+ ::.:. fj SOIL ,: . . . . 

ALL COMPOUNDS I ‘t~%-l2S% 
.,.: :..:.., ,::.:: >,.A..... :j j.,. ..,:,:..: .j,i.i:::i:::l,ii:,,i ~.:::.,‘;:.::j\‘.: ..:; SOIL .A. . .. . . .:: ,.,., 

.“’ .: :.:. . . . ‘. . ,..:..:... .A../ :“-““” . . . . ‘I’.. :. .: ..: .“. .::: :f’, ‘. ““““.‘. ;,:;: I, :,. .“. .: +J-20 OR +/-CRDL 
.I 1 

RPD Limit applicable only on values 5 times the Contract 
Required Detection Limit (CRDL) 



TABLE A - 9 (Continued) 
METALS AND CYANIDE 

SOIL SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

SAMPLE SB115 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

99230: SB11512 
90237: SBlO840, SB11220 
90246: SBPSl 015, SBPS1025 
90245 SB10425, SB104250, SB10449 

COMPUUND ADVISOKY LIM TS RPIJ 
. . . . . . :, :. . . . . . . K SOIL 

ALL COMPOUNDS 
.;..::.,. ,. ; : .,.... :. . ‘. ., : 

15%125% .::., : ..:,......,, .Y.,,. 
:,. 

i.l SOIL 
~ : . . . . . . . . . . ...,:. :.:‘I . . . . +- 0 OR +/-CRDL 

RPD Limit applicable only on values 5 times the Contract 
Required Detection Limit (CRDL) 



TABLE A - 9 (Continued) 
METALS AND CYANIDE 

SOIL SAMPLE MATRIX SPIKE/MATRIX DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

90248: SB10425, SB10425D, SB10440 

COMPOUNU DVISOKY LIMITS I RPD 
j j\: ,:,. ,. :.., ,::,::,,j, :.:.,.j:. . . . . ,... :.:.: .~:::::::::::::::i:::i:::i: ,: ..:.: ::::: ::..,. >..z.:.:..: :.:.:.: . . . . ..:.:...:: ,.z.,.:. “_’ ‘.... .. .:,:,..:.:.:-.....-:-:- ‘3,‘:‘..:.:.‘, ““. . . . . . . :I:i:j:::j:::I:.:.::,~:~:~.~ .::.,.:.:.:.:.:.: ._:.:..,..: :.q<:::.:, ::~i:i:l.:,:‘i:::::::::::.:.:.~:::::::~ _,..:.:., -:-‘.:-:->::.:.:,::.,:.:.::..:.:.: . . . . . . . . . . . . . . . . . . . . . . . . . . . . ~ :,:,:.: ::::: 2:.x.: :.:-:.: .i. .:...:.:.: ..~:.:.:.:.:.:.:.:.~~~:.,::~, : .,:: SOIL 

RPD Limit applicable only on values 5 times the Contract 
Required Detection Limit (CRDL) 



TABLEA- 
METALS AND CYANIDE 

QC WATER MATRIX SPIKE/MATRIX DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MD = MATRIX DUPLICATE SAMPLE BSPOIFB 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

90192: BS201 FB, BS202FB 

COMPOUND AD-ITS 
: 

ALL COMPOUNUS 

RPD Ltmit applicable only on values 5 times the Contract 
Required Detection Limit (CRDL) 



TABLE A - 10 (Continued) 
METALS AND CYANIDE 

QC WATER MATRIX SPIKE/MATRIX DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MD = MATRIX DUPLICATE SAMPLE BS202FB 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

90192: BS201 FB, BS202FB 

= KlX SPIKE SAMrLt BS202kB SDG 90192 
MD = MATRIX DUPLICATE SAMPLE BS202FB MS I MD 

RPD = RELATIVE PERCENT DIFFERENCE %R RPU - .-- ~ 
Mtl?iLS Cm I UNITS ..: :. ..:..>..:.‘.:.:.:...:.:.:.::.:.:O:.:.,.:.:.: .:-z.:.:.:.:. :.:.,.;...:.j:.:.:./ :. ., : .*:: :.‘:j::::::.:::.:.‘.::::::‘:jc:::’.~:’::.::::::::‘.:.::::~::.::. ,,,,.,.,., :,:. ::::::::,, .::::: ,...: : >, :.;:y.... :.: ::. . . . . . . . .: :.:... . . . . . . . . 

CYANlUt I WL I 98.1 I NC 
Ut NO-IN QAIQC AD-S 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

90205: BS203ER 

COMPdUND ADVISOR-S RPU 
.::,:: :::: .:.:::. .::.:. j:;:j:::j::j:.::.::.:: ;.p.::i:.::.i: ,::j:::. . . . . . .: . . ...>)..)..,:: :._. .,.,... ., :.,.;,~,:,,,~,.()).,; ,... . . .,.. ..,.:,.. .:. . . . . . . . . . : ..,. . . ..y .;, :, .: :j....~.:...:....,: :.. .,: .:.:.. :.. . . . . :.,. ..\. . . . . . . ::,. ,.: .:: +::,:.:. .:.:.: :.:.: .:.......:.: .:.:.:., j: ..,...,.,.,., ,.,. .,.,. .,.,.,. : ~ :.:.: .,. WA1 tR ,, ,, ., ,.,,. .:.>:.:.:.:.,.:.: :.:.>>:.:.:.:p::.: ,.,,.:..,.. :.:...: ..: ., .,.,., ..\. ..I./ . . ..A....>:. .;:i;;,.: 

ALL COMPOUNDS :,:.;,:.:.:.:,Y :.:.:.,., ::.,.:.:.:.: .I :: ..:.:.: . ../. ,.:.:.:.:: :. . .I ::::<: . . .:.:.:.:.:.:.:.:.:.:.:.::.j j:;:j:j:;:::‘.::j::.;:: .::z:j ..,.. :::::i:: ,;.:: + _ 0 OR +I-CKDL 
, 

RPD Limit applicable only on values 5 times the Contract 
Required Detection Limit (CRDL) 



TABLE A-l 1 
SURROGATE % RECOVERIES 

GWMS VOLATILE SOIL SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

SMCl = TOLUENE-D8 QC LIMITS 84% - 138% 
SMC2 = BROMOFLUOROBENZENE QC LIMITS 59% - 113% 
SMC3 = 1 ,ZDICHLOROETHANE-D4 QC LIMITS 70% - 121% 

D - INDICATES SURROGATE DILUTED OUT 
* - INDICATES VALUE OUTSIDE QC LIMITS 

# SAMt’LtS % KtC “/J.(tC ‘% TOIAL 
, 

IN OUT IN 
20 60 0 100.0% 



TABLE A-12 
SURROGATE % RECOVERIES 

SEMIVOLATILE SOIL SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

Sl q NITROBENZENE-D5 
S2 = 2-FLUOROBIPHENYL 
S3 q TERPHENYL-D14 
S4 = PHENOL-D5 
S5 = 2-FLUOROPHENOL 
S6 = 2,4,6-TRIBROMOPHENOL 
S7 = 2-CHLOROPHENOL-D4 
S8 = 1,2-DICHLOROBENZENE-D4 

D - INDICATES SURROGATES DILUTED OUT 
l -INDICATES VALUE OUTSIDE QC LIMITS 

QC LIMITS 23% - 120% 
QC LIMITS 30% - 115% 
QC LIMITS 18% - 137% 
QC LIMITS 24% - 113% 
QC LIMITS 25% - 121% 
QC LIMITS 19% - 122% 
QC LIMITS 20% - 130% 
QC LIMITS 20% - 130% 

(ADVISORY) 
(ADVISORY) 

IN OUT IN 
21 168 0 10u.0)% 



TABLE A-l 3 
SURROGATE % RECOVERIES 

PESTICIDEIPCB SOIL SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

TCX - TETRACHLORO-M-XYLENE QC LIMITS 60% - 150% 
DCB - DECACHLOROBIPHENYL QC LIMITS 60% - 150% 

D - INDICATES SURROGATE DILUTED OUT 
- - INDICATES VALUE OUTSIDE OF QC LIMITS 

TCXl - COLUMN 1 
TCX2 - COLUMN 2 
DCBl - COLUMN 1 
DCB2 - COLUMN 2 

# SAMPLtS ” c %KtC %rnL 
IN OUT IN 

lf 68 0 100.0% 



TABLE A-l 4 
SURROGATE % RECOVERIES 

GClMS VOLATILE WATER SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

YuVL4u U)bLUUtK 1 YY I YL I Yl I U 

SMCl = TOLUENE-D8 QC LIMITS 88% - 110% 
SMC2 = BROMOFLUOROBENZENE QC LIMITS 86% - 115% 
SMC3 = 1,2-DICHLOROETHANE-D4 QC LIMITS 76% - 114% 

D - INDICATES SURROGATE DILUTED OUT 
l - INDICATES VALUE OUTSIDE QC LIMITS 

IN OUT IN 
21 63 0 100.0% 

b 



TABLE A-17 
GClMS VOLATILES DETECTED IN TRIP BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

TABLE A-18 
GClMS VOLATILE!% DETECTED IN EQUIPMENT RINSEATE BLANKS - NSB KINGSBAY SUPPLEMENTAL WI 



TABLE A-19 
SEMlVOLATlLES DETECTED IN EQUIPMENT RlNSEATE BLANKS 

NSB KlNGSBAY SUPPLEMENTAL WI 

I 90248 BS208ER 1SBlO425. SB10425D. SB10440 

TABLE A-SO 
PESTICIDESIPCBS DETECTED IN EQUIPMENT RINSEATE BLANKS 

NSB KlNGSBAY SUPPLEMENTAL RFI 

hELATE ENVIRONMENTAL I RB I lVALlOAllON 1 



TABLE A-21 
METALS AND CYANIDE DETECTED IN EQUIPMENT RlNSEATE BLANKS 

NSB KlNGSBAY SUPPLEMENTAL FFI 

SOG NUMBER 
90164 

90237 

90246 

90246 

- 

RELATED ENVlRONMENTAL RB VALIDATION 

--.-.---,-l.“.-(-“,“,.” . . .-. . 

MAGNESIUM 
MANGANESE 

kBPS1025 
SlOlS 

---.-... - - . . . . . . . . . . . . . . . . . . . . . . . . ..i..... 
lime 1 30.7 1 UQIL 1 CR- 

IZINC I 30.7 I UqR I U I 
SBlti25D, SE10440 



TABLE A-22 
SULFIDE DETECTED IN EQUIPMENT RlNSEATE BLANKS 

NSB KlNGSBAY SUPPLEMENTAL RFI 

TABLE A-23 
GClMS VOLATlLES DETECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

SDG NUMBER 
90192 

BLANK ID SAMPLES 
BSZOlFB SB10125D. SB10145. SB10125, 

(POTABLE) SBlOl75, SBPS925. SBPS915. 
SBPS925DL. SBll412 

IRElATED ENVIRONMENTAL FB VALIDATIGN I 
CONTAMINANT CONC. UNIT9 
ACETONE 63 && ~~~~; 
WI --e-e.. 

El s 

.:<*:.. . . .A....& 

BSZMFB SB10125D. SB10145. SB10125. 
0 5810175, SBPS925, SBPS915, 

b”Lvlx~“nnl 
2-BUTANONE 
BROMODlCHLOROMETHANE 
DIBROMOCHLOROMETHANE c BRmloFoRM 
TOLUENE 
ACETONE 
2-BUTANONE 

90215 

. 
SBPS925DL. SE11412 

BS203FB SBllSl2. SBlOWJ. SB11220, METMNE CHLORIDE 
(POTABLE) SBPS1015, SBPSlM5. SBlO425. CHLOROFORM 

SBlO425D. SBlO440 Z-BUTANONE 
BROMODCHLOROMETHANE 
DlBROMOCHLOROMElHANE 

30 
25 _.-..-. 

BROMOFORM 5 
BS204FB 5811512. SBlOB40. SB11220. METHYLENE CHLORIDE 

SBPSlOl5. SBPSlO25. SBlO425. Z-BUTANONE 

TABLE A-24 
SEMlVOLATlLES DETECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RF1 

-@$a ISBPSlOi5. SBPS1&5.5810425. 
CO..-.*-- COlrb4l” 



TABLE A-25 
PESTlClDEWPCBS DETECTED IN FIELD BLANKS 

NSB KlNGSBAY SUPPLEMENTAL RFI 

IRELATED ENVIRONMENTAL I I FB I VALIDATION I 
SDG NUMBER 1 BLANKID IsAMPLE 

90192 BSZOlFB ISB10125D 
(POTABLE) ;;:i;, SBPS925. SBPS915, 

SB10125D. SB10145. SB10125, 
SBlOI75. SBPS925. SBPS915, 

SBlO425D. SE10440 
Bs204FB SB11512. SB10640, SB11220, NO CONTAhdlNATtON FOUND 

(Do SBPSIOIS. SBPSIMS. SB10425. 

SD‘3 NUMBER 
90192 

So215 

TABLE A-26 
METAL!XYANlDE DETECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

RELATED ENVIRONMENTAL 
BLANK ID SAMPLES 
B.S.201 FB SBlOI25D. SB10145. SB10125 

(POTABLE) SB10175. SBPS925. SBPs915: 

FB 
CONTAMINANT CONC. 
ARSENIC 2.4 
BARIUM 4.6 

I SBI I412 

I 

CALCIUM 
COPPER 
IRON 

17200 
64.8 
136 

I 
10.2 

MAGNESIUM 10700 
I IPOTASSIUM I 2150 

SODIUM 113000 
ZINC 472 

BS202FB SB10125D, 5810145, SB10125. ZINC 5.0 
IDI) SBlOI75. SBPS925. SBPS915. 

BS203FB 
(POTABLE) 

SB11412 
SB11512, SB10640, SB11220. BARIUM 6 
SBPSIOIS. SBPS1025, SB10425. CALCIUM 22800 
SBlO425D, S610440 COPPER 742 

IRON 47.8 
MAGNESIUM ssoo 
POTASSIUM 2270 
SODIUM 1OOOOO 
ZINC 113 

BS204FB SB11512. SBlOt340. SB11220. SODIUM 43.6 
@I) SBPSlO15. SBPS1025. SB10425. 

TABLE A-27 
SULflDE DETECTED IN FIELD BLANKS 
NSB KINGSBAY SUPPLEMENTAL RFI 

I VALIDATION 1 

90215 

.._ “_....__ - .-.. --..- --- 
0 

5811412 
BS203FB SB11512. SB10640, S011220, NO CONTAMINATION FOUND 

(POTABLE) BBPS.1015. SBPS1025. SBlO425. 
SBlM25D. SB10446 

.:.:~+:*~~*>x.:~: qp> ;$g$&#3&:$.; ?r& 
BS204FB SBlI512. SB10640. SB11220. SULFIDE 

OXI SBPS1015. SBP.91025. SBlO425. 
0.8 ____- 



TABLE A-29 
SEMIVOLATILES DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

CONTAMINANT 

SBLKS 
,----.-.. 
lSB10125. SBlO125D. SB10145. 

, , .- -1. _ . , _.... .I . . .-. . . - -. .- c ., . . . ,. .,.. ,., . . . _ _,. ,. , . . . . . . . . . ,. . . . . . . .:: 
- - PHTHALAT t I 160 IudKs ICm 

I tdn~ ‘.‘-‘.‘-‘..::-:-:.::~:.:.~.: :::::::::::::::::.::::i:g;:;:~ ::::::::::::::::::.:::::~:.~:.: >: . . . . . . . . . . . . . .._.. 
2100 I udKo I u 

SB10125MS. SBlOl%MSD 
_ _ 

--. ---- 
BP.9915. SBPS925 

TABLE A-20 
GClMS VOIATILES DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 



TABLE A-30 
PESTlClDESlPCBs DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

I 

90192 I tJe-lrB* RB I f 
90215 1 Pal 

90206 

TABLE A-31 
MEiALSICYANIDE DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

N 0 p R E p 

90192 IBS202kB. BS201 I-B I CALCIUM I 81 I Ml/l I II 



iffi 
92024 
92026 
92037 

92038 

TABLE A-32 
LOW CONCENTRATION VOLATILE ORGANIC COMPOUNDS 

WATER SAMPLE AND DUPLICATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

AMPLE ID MATRIX 
llAGWO1 WATER 
12GWOl WATER 

17BGWOl WATER 

22BGWOl WATER 

TOTAL SAMPLES 

XOF 
DUPLICATES 
CDLLEC?ED RFD IN RPD OUT 

I 11.4% 
1 

8 
I 

7 

NONE 61 1 0 12 
“I= I “6 I n 17 

*““‘z. 
nd 

-- -. .- 

1 12 
I 1 1 121 

IF I sd I 71 

35 

TABLE A-33 
SEMIVOLATILE ORGANIC COMPOUNDS 

WATER SAMPLE AND DUPLlCiITE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RF1 



TABLE A-34 
PESTlClDElPCB COMPOUNDS 

WATER SAMPLE AND DUPLICATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

TOTAL SAMPLES 35 

XOF 
DUPUCATES X WlTHIN 

COLLECTED 1 RPD IN 1 RPD OUT 1 RFD LIMIT 

I I I 

I 11.4% 1 0 100.0% 

:: 

- 

TABLE A-35 
ORGANOPHOSPHOROUS PESTICIDE COMPOUNDS 

WATER SAMPLE AND DUPLICATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

NO. AS. SAMPLE DUP MAX RPD 
SOD SAMPLE ID MATRlX SAMPLES CDMPOUND CONC. CONC RFD RPD OUT 

92022 11 ffiwoi WATER 3 NOCCIMPOUN~D~ECTED .:. ‘.:: j:,.:... ‘. Y# .,c;. : .,.: ,.:. . . . . . . 
TOTAL SAMPLES 3 



TABLE A-36 
HERBICIDES COMPOUNDS 

WATER SAMPLE AND DUPLICATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

NO. ASSC. SAMPLE DUP MAX RPD 
SDG SAMPLE ID MATRIX SAMPLES COMPOUND CONC. CONC RPD RPD OUT 

92022 1 IBGWOl WATER 3 NO COMWUNDS DETECTED . 
TOTAL SAMPLES 3 

TABLE A-37 
DlOXlNlFURAN COMPOUNDS 

WATER SAMPLE AND DUPUCATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

NO. ASSC. SAMPLE DUP MAX RPD 

SD0 SAMPLE ID MATRIX SAMPLES COMPOUND CONC. CONC RPD RPD OUT 

074296 1 lBBGWR1 WATER 3 NOCOMPOUNDS DETECTED 
TOTAL SAMPLES 3 

%OF 
DUPUCATES XWITHIN 
COLLECTED RPO IN RPD OUT RPD LIMIT 

33.3% 1 0 100.0% 

- -VALUE IN FIELO DUPLICATE RESULT WAS REPORTED AS MPC (MAXIMUM POSSIBLE CONCENl-RATION) 



TABLE Ad8 
METALS AND CYANIDE 

WATER SAMPLE AND DUPLICATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

Do 
92028 

0202. 

TABLE CryI. CDNTIMJED 
METALS AND CWNIDE 
WATER SAMPLE AND D”PLlCNE PRECISION 
W.8 KWGSe.AY SUPPLEMENTAL RFI 

DG 
aiaa 

s 

IlAGWOl 

I\MPLE ID 
ZZBGWDl 

TOTAL SAWLES 

ATRU 
WATER 

WATER 

ISAMPLE IDUP IMAX I I RPD 1 
&MPLES 
T 



TABLE A-39 
SULFIDE 

WATER SAMPLE AND DUPLICATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

SAMPLE ID 
NO. ASSC. SAMPLE DUP MAX RPD 

MATRIX SAMPLES COMPOUND CONC. CONC RPD RPD OUT 
WATER 3 SUl FIDE 16 1.5 20% 6% 0 

0.4 0.2 20% 67% 1 

92023 11 AGWOl 

92026 12GWOl WATER 1 16 

92036 17BGWOl WATER I 16 

220GWOl WATEF 

TOTAL SAMPLES 35 

0.2 204b I--.-, -.- I - 
1 I SULFIDE I 2.2 1 2 1 1 20% 10% 1 0 .,,. 



TABLE A-40 
LOW CONCENTRATION VOLATILE ORGANICS COMPOUNDS 
WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

92024: 11 CGWOl ,06GWOl, 07GW01, 11 AGWOl, 11 AGWOl D, 08CGWOl 

92028: 08BGWO1,08AGWOl, 09GW01, 14GW01,Ol GWOl , 

12GW01, 12GWOl D, 15GW01, 18GWOl 

92033: 21 GWOl, 20GW01, 17AGWO1, 17CGWOl,lSBGWOl, 03CGWOl 

9RY I IMITS 

--I % % 

RPD 
WATER 

40 40 

40 

40 

40 
40 

40 
.^ 

“L8.LLI.L oum- I W”h 4u 

BROMOFORM 60%-l 40% 40 
TETRACHLOROETHENE 60%-l 40% 40 
1.2-DIBROMOETHANE 60%-l 40% 40 
1.4-DICHLROROBENZENE 60%-l 40% 40 



TABLE A-40 (Continued) 
LOW CONCENTRATION VOLATILE ORGANICS COMPOUNDS 
WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

* DENOTES VALUE NOT WITHIN CUUQC ADVISORY LIMITS 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

92037: 04GW01, OSGWOI ,22AGWOl, 02GW01,03AGWOl, 1 OAGWOI , 13BGWOl , 

16GW01,17BGWO1,17BGW01 D 

92038: OJBGWOI ,22BGWOl, 22BGWOl D, IOCGWOI , lOBGWO1 



TABLE A-40 (Continued) 
LOW CONCENTRATION VOLATILE ORGANICS COMPOUNDS 
WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

‘MS= MATRIX SPIKE 
MSD = MATRIX SPIKE DUPLICATE 

RPD = RELATIVE PERCENT DIFFERENCE 

IVO& \ COMPOUNDS 

SAMPLE 19AGWCJl SDG 92032 

MS MSD 

%R %R %RPD 

1 UNITS I 
h 
1 ,l-DICHLOROETHENE ug/L 60 60 0 

TRICHLOROETHENE ug/L 80 100 22 
BENZENE ug/L 100 100 0 

TOLUENE ug/L 100 120 18 

CHLCX?nRFN7FNF IKIlL 80 80 0 ,-..--- .--. .- , -m- , 
iNOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS l DE 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

92022: 11 BGWOl 

92032: 19AGWOl 
92035: 13AGWOl 

COMPOUND 

1 ,l-DICHLOROETHENE 

TRICHLOROETHENE 

BENZENE 

TOLUENE 
CHLOROBENZENE 

VISORY LIMITS 
%R WATER 

61 %-I 45% 

71%-l 20% 
76%-l 27% 

76%-l 25% 

75%-l 30% 

1 RPD 
WATER 

14 
14 

11 

i 

13 
13 



TABLE A-41 
SEMIVOLATILE ORGANICS COMPOUNDS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

92024: 11 CGWOl, O6GW01,07GWOl, 1 lAGWO1, llAGWO1 D, OBCGV _ 
92028: 08BGWOl ,08AGWOl, 09GW01, 14GW01, 01 GWOl , 

12GW01,12GWOl D, 15GW01, 18GWOl 
92033: 21 GWOl ,20GWOl, 17AGWOl. 17CGWOl. 19BGWOl. 03CGWOl 

COMPOUND 

PHENOL 
2-CHI C-IRnPHFNnl 

1 ,C”lLmL”n”PLI’ILLI”L 
N-NITROSO-DI-N-PROP II\ 

1 .: L4TRICHLOROBENZENE 

VISORY LIMITS 

% R WATER 

12%-110% 
37rx-137w. 

1 JP-m)-3,-m 

I 4l%llw% 
. -  .  . _ , ”  

I 39%-98% 

RPD 

WATER 
42 

40 

28 

38 
28 

I~CHLORO-3-METHYLPHENOL 1 23%-97% I 
ACENAPHTHENE 1 46%-118% 1 
QNITROPHENOL lo%-80% 50 

2,bDINITROTOLUENE 24%-96% 38 
PENTACHLOROPHENOL 9%-l 03% 50 

PYRENE 26%-l 27% 31 



TABLE A-41 (Continued) 
SEMIVOLATILE ORGANICS COMPOUNDS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MSD = MATRIX SPIKE DUPLICATE 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

92037: 04GW01, 05GW01,22AGWOl, 02GW01,03AGWOl, 1 OAGWOl , 13BGWO1, 

16GW01,17BGWOl, 17BGWOl D 

92038: 03BGW01,22BGWOl, 22BGWOl D, 10CGWOl , 1 OBGWOl 



TABLE A-42 
PESTICIDES/PCBS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MS = MATRIX SPIKE MPLE IIAGWOI SDG 92024 
MSD = MATRIX SPIKE DUPLICATE MS MSD 
RPD = RELATIVE PERCENT DIFFERENCE %R %R %RPD 
PEST COMPOUNDS I 

gamma-BHC (Lindane) 
Heotachlor I lldl I Is I M I 3 I ---r---.---- -~- -- -. 

Aldrin L .----- ug/L 76 75 1 

Dieldrin uglL 93 92 1 
Endrin ug/L 96 96 0 

4,4’-DDT ug/L 71 74 4 
l DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

92024: 11 CGWOl ,06GWOl, 07GW01, 11 AGWOl , 11 AGWOl D. 08CGWOl 
92028: 08BGW01, OBAGWOl, 09GW01,14GWOl, 01 GWOl, 

12GWO1, 12GWOl D, 15GW01, 18GWOl 
92033: 21 GWOl , 20GW01, 17AGWO1, 17CGWO1, 19BGWO1,03CGW01 

COMPOUND 

aamma-BHCtLindane) 

VISORY LIMITS 
% R WATER 

56%-l 23% 

RPD 
WATER 

15 

20 
- 



TABLE A-42 (Continued) 
PESTICIDES/PCBS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MSD = MATRIX SPIKE DUPLICATE 

l DENOTES VALUE NOT WITHIN QAKX ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

92037: 04GW01,05GWOl, 22AGW01,02GWOl, 03AGWO1, lOAGWOl,l3BGWOl, 

16GW01,17BGWOl, 17BGWOl D 
92038: 03BGWOl ,22BGWOl, 22BGWOl D, 1 OCGWOl , 1 OBGWOl 

COMPOUND 

gamma-BHC(Lindane) 

HEPTACHLOR 

ALDRIN 

DIELDRIN 
ENDRIN 
4,4’-DDT 

VISORY LIMITS RPD 
% R WATER WATER 
56%-l 23% 15 
40%-l 31% 20 
40%-l 20% 22 
52%-l 26% 18 
56%-l 21% 21 
38%-l 27% 27 



TABLE A-43 
ORGANOPHOSPHOROUS PESTICIDES 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

1.1-w . . . . . . . ..- 
RPD = RFI ATI’ c Of’p COMl=UUr 

PHORATE 

MS = MATRIX SPIKE SAMPLE llAGWO1 SDG 92022 
Mm = MATRIX SPIKE DUPLICATE MS MSD 

..__ . .VE PERCENT DIFFERENCE %R %R %RPD 
-ee--...*^^ I I 

. ,.- . . . . - 
” 

DISULFOTON ug/L 83 i7 8 
METHYL PARATHION w- 97 80 19 
ETHYL PARATHION w- 104 85 20 

* DENOTES VALUE NOT WITHIN QAIQC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOClATED SAMPLES 

92022: 11 BGWOl , 11 BGWOl D 

92032: 19AGWOl 

92035: 13AGWOl 

QC LIMITS NOT PROVIDED BY LABORATORY. 

RECOVERIES AND RPDS DEEMED ACCEPTABLE BY THE DATA VALIDATOR. 

TABLE A-44 
HERBICIDES 

WATER SAMPLE MATRIX SPlKE.MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MS = MATRIX SPIKE SAMPLE llAGWO1 

MSD = MATRIX SPIKE DUPLICATE 

RPD = RELATIVE PERCENT DIFFERENCE 

HERB COMPOUNDS 

2.4-D 
SILVEX (2,4.5-TP) 
245-T 

UNITS 

ug/L 

WL 
UalL 

SDG 92022 
MS 

%R 

82 
84 

76 

MSD 
%R 

86 
89 
89 

%RPD 

5 
6 

16 

DINOSEB I ug/L I ‘16 I l 34 I ‘70 1 
* DENOTES VALUE NOT WlTHlN QAKIC ADVISORY LlMlTS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

92022: 11 BGWOl , 11 BGWOl D 

92032: 19AGWOl 
92035: 13AGWOl 

NO QC LIMITS WERE REPORTED BY THE LABORATORY. 
DATA WAS DETERMINED TO BE IN CONTROL BY DATA VALIDATOR WITH THE 

EXCEPTION OF DINOSEB. 



TABLE A-45 
DlOXlNlFURAN 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

IMS = MATRIX SPIKE SAMPLE llBBGWR1 1 SDG 074296 I 
I 

MSD = MATRIX SPIKE DUPLICATE MS IMSD I 
RPD = RELATIVE PERCENT DIFFERENCE %R %R IRPD 

DlOXlNlFURANS 

2378-TCDD 

UNITS 

t 2378-TCDF w na 

89 84 2.9 
93 89 2.2 

OCDD I w I 88 I 86 I 1.1 OCDF w 100 94 3.1 I 
l DENOTES VALUE NOT WITHIN QAK2C ADVISORY LIMITS 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

074296: 11 BBGWRl, 11 BBGWRl D 

074344: 19AGWR1, 13AGWRl 

QC LIMITS WERE NOT PROVIDED BY THE LABORATORY. 
%R WERE DEEMED IN CONTROL BY THE DATA REVIEWER 



TABLE A-46 
METALS AND CYANIDE 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

I 

SODIUM WL NR 1.4 
THALLIUM ug/L 96.0 NC 
VANADIUM ug/L 101 NC 
ZINC ug/L 98.2 l 74.9 
CYANIDE ug/L 96.2 NC 
* DENOTES VALUE NOT WITHIN QAKIC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALClJLATlbN IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

92024: 1 1 AGWOl , 11 AGWOl D, 08CGWOl , 11 CGWOl 

92033: 08AGWOl ,09GWOl, 01 GWOl, 21 GWOl , 20GW01, 17AGWO1, 17CGWO1, 

19BGWO1,03CGWOl 

COMPOUND 

ALL COMPOUNDS 

ADVISORY LIMITS RPD 
%R WATER WATER 
75%-l 25% +I-20 OR +I-CRDL 

+/- CRDL = RPD Limits applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 

NOTE: SOME VALUES WERE ROUNDED TO THREE (3) SIGNIFICANT FIGURES. 



TABLE A46 (Continued) 
METALS AND CYANIDE 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

I UNITS I I 
I us/L I 123 I 112 

ICADMIUM 
I I 102 I 21.3 
I ualL 99.0 124 .-. 

CALCIUM uglL NR 8.7 

CHROMIUM ug/L 100 200 
COBALT uglL 103 NC 

COPPER uglL 101 13.2 

IRON uglL ‘125 l 27.2 
LEAD UcllL 

I... -..-- . . 
I -w - I 108 

IMAGNESIUM uglL 
! 200 

I 
NR 4.8 

MANGANESE uglL 104 3.0 
MERCURY ug/L 84.2 NC 

NICKEL ug/L 102 30.2 

POTASSIUM ualL NR 11 3 
I- I I 

.._ 
SELENIUM I ug/L I 101 I NC 
SILVER uglL ‘0.0 NC 
SODIUM ug/L NR 12.9 
THALLIUM UCIIL 773 NC 

-Gs-- .- ..- 

VANADIUM ug/L 102 200 

ZINC uglL 104 0.8 
CYANIDE ug/L 97.9 NC 
- DENOTES VALUE NOT WITHIN QAKtC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

92037: 04GW01, 05GW01,22AGWOl, 02GW01, 03AGW01, lOAGW01, 13BGWO1, 

16GW01,17BGWOl, 17BGWOl D 
92038: 03BGWOl , 22BGWOl,22BGWOl D, lOCGWO1, lOBGWO1 

COMPOUND 

ALL COMPOUNDS 

ADVISORY LIMITS RPD 
%R WATER WATER 
7596-l 25% +I-20 OR +/-CRDL 

+/- CRDL = RPD Limits applicable only on values 5 times the Contract 
Required Detection Limit (CRDL) 

NOTE: SOME VALUES WERE ROUNDED TO THREE (3) SIGNIFICANT FIGURES. 



TABLE A-46 (Continued) 
METALS AND CYANIDE 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MS = MATRIX SPIKE 086GW01/15GW01 SDG 92028 
MD = MATRIX DUPLICATE OBBGWOl/15GWOl MS MD 
RPD = RELATIVE PERCENT DIFFERENCE %R RPD 
METALS COMPOUNDS 1 I INITS 

ALUMINUM 

POTASSIUM 

SELENIUM 

SILVER 
SODIUM 

THALLIUM 

VANADIUM 
ZINC 

CYANIDE 
- DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

.- 
ug/L NR 15.4 

ug/L 88.7 NC 
ug/L l 64.0 NC 

uglL NR 1.1 

WL ‘73.6 NC 

uglL 101 13.1 
ug/L 103 5.3 

ug/L NR NR 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

92028: 14GW01,12GWOl, 12GWOl D. 15GW01, 1 BGWOl ,06GWOl, OBGW01,07GWOl 

COMPOUND 

ALL COMPOUNDS 

ADVISORY LIMITS RPD 
%R WATER WATER 
75%-l 25% +I-20 OR +/-CRDL 

+/- CRDL = RPD Limits applicable only on values 5 times the Contract 
Required Detection Limit (CRDL) 

NOTE: SOME VALUES WERE ROUNDED TO THREE (3) SIGNIFICANT FIGURES. 



TABLE A-46 (Continued) 
METALS AND CYANIDE 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

SOolUM ug/L NR NR 
THALLIUM uglL 80.2 NC 
VANADIUM uglL 96.4 5 
ZINC ug/L 100 19.4 
TIN uglL 91 .l 200 
- DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

92032: 19AGWOl 

COMPOUND 

ALL COMPOUNDS 

ADVISORY LIMITS RPD 
%R WATER WATER 
75%-l 25% +I-20 OR +/-CRDL 

+/- CRDL = RPD Limits applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 

NOTE: SOME VALUES WERE ROUNDED TO THREE (3) SIGNIFICANT FIGURES. 



TABLE A-46 (Continued) 
METALS AND CYANIDE 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

(MS = MATRIX SPIKE SAMPLE 13AGWOl 1 SDG 92035 

MD = MATRIX DUPLICATE SAMPLE 13AGWOl MD 
RPD = RELATIVE PERCENT DIFFERENCE - .-- RPD 
METALS COMPOUNDS I UNITS 1 
ALUMINUM I us/L I NR NR 
ANTIMONY ug/L 
ARSENIC ug/L 
BARIUM ug/L 

BERYLLIUM ug/L 
CADMIUM us/L 

87.6 1.3 
97.2 11.5 
97.4 0.5 
97.1 NC 
104 NC 

lCALClUM I us/L I NR I NR I 
CHROMIUM 

COBALT 
COPPER 

IRON 
LEAD 
MAGNESIUM 

ug/L 102 11.2 
ug/L 99.3 NC 
ug/L 94.8 54.0 
ug/L NR NR 
ug/L 101 NC 

w/L NR NR 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND,A RPD CANNOT BE CALCULATED. 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

92035: 13AGWOl 

COMPOUND 

ALL COMPOUNDS 

ADVISORY LIMITS 

%R WATER 

75%-l 25% 

RPD 
WATER 

+/-20 OR +/-CRDL 

+/- CRDL = RPD Limits applicable only on velues 5 times the Contract 
Required Detection Limit (CRDL) 

NOTE: SOME VALUES WERE ROUNDED TO THREE (3) SIGNIFICANT FIGURES 



TABLE A46 (Continued) 
METALS AND CYANIDE 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MD = MATRIX DUPLICATE SAMPLE IIBGWOI 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

92022: 11 BGWOl 

COMPOUND 

ALL COMPOUNDS 

ADVISORY LIMITS RPD 
%R WATER WATER 
75%-l 25% +/-20 OR +/-CRDL 

+I- CRDL = RPD Limits applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 
NOTE: SOME VALUES WERE ROUNDED TO THREE (3) SIGNIFICANT FIGURES. 



TABLE A47 
SULFIDE 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MS = MATRIX SPIKE SAMPLE IIAGWOI SDG 92023 
MD = MATRIX DUPLICATE SAMPLE IIAGWOI MS MD 
RPD = RELATIVE PERCENT DIFFERENCE ObR RPD 
SULFIDE I UNITS 
SULFIDE I mg/L ‘48.4 1.9 
* DENOTES VALUE NOT WITHIN QAIQC ADVISORY LIMITS 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

92023: llAGWO1, 11AGWOl D, OBCGWOl, 11 CGWOl 
92026: 06GW01,07GWOl, OBBGWOl, 14GW01,12GWOl, 12GWOl D, 

15GW01,lBGWOl 

92029: 08AGWOl ,09GWOl, 01 GWOl ,21 GWOl ,20GWOl, 17AGWOl,17CGWOl, 

19BGWOl,O3CGWOl 

MS = MATRIX SPIKE SAMPLE 17BGWOl SDG 92036 
MD = MATRIX DUPLICATE SAMPLE 17BGWOl MS MD 
RPD = RELATIVE PERCENT DIFFERENCE %R RPD 
SULFIDE I UNITS 
SULFIDE I mglL ‘69.7 0.0 
- DENOTES VALUE NOT WlTHlN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

92036: 22AGW01,04GWOl, 05GW01, OJAGWOl, lOAGW01,02GWOl, 17BGWO1, 
03BGWO1,22BGWOl, 22BGWOl D, lOCGWO1, lOBGWO1, 

13BGW01,16GWOl, 17BGWOl D 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

COMPOUND 

SULFIDE 

ADVISORY LIMITS RPD 
%R WATER WATER 
80%-l 20% +I-20 



TABLE A-48 
SURROGATE % RECOVERIES 

LOW CONCENTRATION VOLATILE WATER SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

NA 97 NA 0 

17CGWOl NA 96 NA 0 

19BGWOl NA 97 NA 0 
03CGWOl NA 88 NA 0 



TABLE A-48 (Continued) 
SURROGATE % RECOVERIES 

LOW CONCENTRATION VOLATILE WATER SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

SMCl = TOLUENE-D8 QC LIMITS 88% - 110% 
SMC2 = BROMOFLUOROBENZENE QC LIMITS 80% - 120% 

# QC LIMITS 86% - 115% 

SMC3 = 1,2-DICHLOROETHANE-D4 QC LIMITS 76% - 114% 

D - INDICATES SURROGATE DILUTED OUT 

* - INDICATES VALUE OUTSIDE QC LIMITS 



TABLE A-48 (Continued) 
SURROGATE % RECOVERIES 

LOW CONCENTRATION VOLATILE WATER SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

# SAMPLES % REC %REC % TOTAL 
IN OUT IN 

56 72 0 100.0% 



TABLE A-49 
SURROGATE % RECOVERIES 

SEMIVOLATILE WATER SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

SDG 1 SAMPLEID 1 Sl I s2 I s3 I S4 I S5 I S6 I S7 I S8 1 TOTALOUT 
# 92022 I 11RGWrll I 47 I !ii I 71 I A? I An I 7n I P.IA I &IA I n 

92024 

.,_- .._. I -. r I L” I”/? I\!+ ” 

1 08CGWOl I 73 I 58 51 80 75 83 78 52 0 
07GWOl 1 81 60 67 76 73 77 77 57 0 

66 78 80 76 90 80 62 0 
61 73 73 69 90 73 54 0 
51 61 66 61 78 65 43 n 

BS301 FB 82 
06GWOl 73 

11 AGWOl 60 .- 
11 AGWOl MS 64 52 64 69 66 82 67 47 0 

I 

11 AGWOI MSD 60 55 60 61 60 77 60 41 0 
11 AGWOl D 79 63 65 76 72 86 76 56 0 
85301 ER 80 63 72 79 78 82 80 63 n 
11 CGWOl 76 60 68 

\ I 

# 92032 19AGWOl 69 84 
A 

96 87 87 81 NA NA 0 

92033 BS302ER 71 57 72 81 73 77 80 59 0 
21 GWOI 62 61 75 73 61 86 66 46 0 

20GWOl 76 62 73 85 77 81 83 63 0 
t 17AGWOl 

I I 

I 66 I 59 I 69 I 71 I 66 I 81 I 70 I 56 I n I -- 

17CGWOl 66 52 63 74 66 88 71 56 0 

ISBGWOI 76 65 71 88 75 92 82 58 0 
03CGWOl 61 49 63 78 65 86 70 49 0 

I# 92035 13AGWOl 81 104 96 I 85 79 ‘144 
t13AGWOlRE 

NA NA 1 
59 I 90 82 28 I 28 47 NA NA n 

4 6 



TABLE A-49 (Continued) 
SURROGATE % RECOVERIES 

SEMIVOLATILE WATER SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

Sl = NITROBENZENE-D5 QC LIMITS 35% - 114% 
S2 = 2.FLUOROBIPHENYL QC LIMITS 43% - 116% 
S3 = TERPHENYL-D14 QC LIMITS 33% - 141% 
S4 = PHENOL-D5 QC LIMITS 10% - 110% 
S5 q 2-FLUOROPHENOL aC LIMITS 21% - 110% 
S6 = 2,4,6-TRIBROMOPHENOL ac LIMITS 10% - 123% 
S7 = 2-CHLOROPHENOL-D4 QC LIMITS 33% - 110% 
S8 = 1,2-DICHLOROBENZENE-D4 ac LIMITS 16% - 110% 

D - INDICATES SURROGATE DILUTED OUT 
l - INDICATES VALUE OUTSIDE ac LIMITS 
NA - INDICATES SURROGATE SPIKE NOT REQUIRED FOR METHOD UTILIZED. 

(ADVISORY) 
(ADVISORY) 

# SAMPLES 

48 

I 
% REC %REC % TOTAL 

IN OUT IN 

368 10 97.4% 



TABLE A50 
SURROGATE % RECOVERIES 

PESTICIDE/PCB WATER SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 



TABLE A50 (Continued) 
SURROGATE % RECOVERIES 

PESTICIDEIPCB WATER SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

TCX = TETRACHLORO-M-XYLENE QC LIMITS 60% - 150% 
DCB = DECACHLOROBIPHENYL QC LIMITS 60% - 150% 

# QC LIMITS 33% - 123% 

D-INDICATES SURROGATE DILUTED OUT 
* - INDICATES VALUE OUTSIDE QC LIMITS 
NA - INDICATES SURROGATE SPIKE NOT REQUIRED FOR METHOD UTILIZED. 

TCXl - COLUMN 1 

TCX2 - COLUMN 2 

DCB 1 - COLUMN 1 
DCB 2 - COLUMN 2 

, 
# SAMPLES % REC %REC % TOTAL 

IN OUT IN 
58 144 47 75.4% . 



TABLE A-51 
SURROGATE % RECOVERIES 

ORGANOPHOSPHOROUS PESTICIDE WATER SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

SDG 

92022 

SAMPLE ID 

BS301 FB 

BS301 ER 

Sl TOTAL OUT 
1 

81 0 

86 0 t 
11 BGWOl 68 0 

11 BGWOl D 71 0 
11 BGWOl MS 86 0 

11 BGWOl MSD 71 0 

92032 19AGWOl 83 0 
BS302ER ‘104 1 

92035 13AGWOl ‘98 1 

Sl -ASPON QC LIMITS 52% - 97% 

D - INDICATES SURROGATE DILUTED OUT 
l --INDICATES VALUE OUTSIDE QC LIMITS 

# SAMPLES 

9 

% REC %REC % TOTAL 

IN OUT IN 
7 2 77.8% 

TABLE AS2 
SURROGATE % RECOVERIES 

KEPONE WATER SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

SDG SAMPLE ID Sl I TOTAL OUT 
. 1 

92022 11 BGWOl 80 0 

92032 19AGWOl 62 0 
19AGWOl RE 103 0 

A 
92035 13AGWOl 104 0 

\ 

Sl - DECACHLOROBIPHENYL QC LIMITS 33% - 123% 

D - INDICATES SURROGATE DILUTED OUT 
l - INDICATES VALUE OUTSIDE QC LIMITS 

# SAMPLES 

4 

% REC %REC % TOTAL 
IN OUT IN 

4 0 100.0% 



TABLE A-53 
SURROGATE % RECOVERIES 
HERBICIDE WATER SAMPLES 

NSB KINGSBAY SUPPLEMENTAL RFI 

Sl - 3,5-DICHLOROBENZOIC ACID QC LIMITS 42% - 119% 

D - INDICATES SURROGATE DILUTED OUT 

l - INDICATES VALUE OUTSIDE QC LIMITS 

1 # SAMPLES Ob REC %REC % TOTAL 
IN OUT IN 

9 9 0 100.0% 
I 



TABLE A-54 
WATER SAMPLE INTERNAL STANDARDS % RECOVERIES 

DIOXINIFURAN 
NSB KINGSBAY SUPPLEMENTAL RFI 

I.S. COMPOUND 
llBBGWR1 1lBBGWRlMS IIBBGWRIMD 1lBBGWRlD BS302FB ISAGWRI 13AGWRl 

I 
BS302FB 

13C-2378-TCDF 
13C-2378-TCDD 

13C-12378-PeCDD 

13C-123678~HxCDD 

13C-1234678-HpCDD 

13C-OCDD 
TOTAL OUT 

QC LIMITS: 40% - 120% 

l - VALUE OUTSIDE OF QC LIMITS 

71 
77 

71 

81 

79 

61 
0 

82 

88 

81 

74 

0 

87 

96 

86 

69 

0 

88 

97 

87 

70 

0 

74 

82 

74 

60 

0 

72 

80 

72 

62 

0 

78 

86 
79 

60 
0 

77 

88 

79 

61 

0 

k SAMPLES 1% REC IN 1% REC OUT 

9 I 

1% TOTAL IN 

48 I 0 I ‘100.0% 



tDc NUMBER 

92024 

92033 

9ia6 

TABLE A65 

LOW CONCENTRATION VOLATILES DETECTED IN EQUIPMENT RINSEATE BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

RELATED ENVlRONMENTAL 

BLANK ID SAMPLES 

BSZOIER IlBGwol 

11ffiwo1,c6Gwo1,11AGwo1. 

IlAGWOlD, OBcGWJl. 07GW01, 

osBGwo1, OsAGbwl, o9Gvm1. 

OlGWOl. 14GVWl. 12GwD1, 

12GWDlD. 15GWl. 18Gwol 

BS302ER 19AGbWl 

osf3Gva1. 06AGwol. csGwo1. 

OIGWOI, 14GV.W. iXwO1. 

12GWDlD. 15GWOl. 18Gwol. 

ZlGwOl, 2oGwOl. 17AGWJl. 

17CGvmi. 1sBGwo1. o3cGm1 

05Gwol. o4Gwo1.22AGwo1. 

OZGWDI. 03AGwx, 1o4G!No1. 

13BGvw1, lsGwJ1,17BGvw1, 

17BGWOlD. 13AGhUl 

02Gwol. o2aGwo1,1oAGwO1,17BGwo1. 

13BGwOl. 17BGWOlD. STORAGE 

lffiwol 

osBGwo1, osAGwo1, CeGval. 

OlGwOl. 14GWJ1, E’GwOl, 

12Gwo1D. 15GWDl. 16Gwll. 

21GIM)l. 2DGwOl. 17AGWl. 

17CGbw1, 1seGwol. 03cGbwl 

OsGvml. o4Gvw1.2uGwol. 

16GWO1.13AGbW1 

BS303ER o4Gwo1,22AGwo1.o2Gwol. 

03AGwoi. 1ci4GwJ1.13BGwo1. 

16GwDl. 17BGWOl. 17BGWOlD 

c6GWl. 13AGwo1,03&3w1. 

22BGWJl. 22BGb’MlD, lOCG!AQl. 

IOBGWJl 

CONTAMINANT 

ACETONE 

ACETONE 

ACETONE 

ACETONE 

METHYLENE CHLORIDE 

MEIHYLENE CHLORIDE 

METHYLENE CHLORIDE 



TABLE A46 

SEMIVOLATILES DElECTED IN EQUIPMENT RINSEATE BLANKS 

NSB KlNGSBAY SUPPLEMENTAL RFI 

XG NUMBER 

92024 

x; NUMBER 

92024 

R-TED ENVIRONMENTM 

BLANK ID SAMPLES 

BS3OlER IlcGwJl. c6Gwo1.11AGbw1. 

IlAGWXD. MCGVWl. 07GWll. 

oBBowo1. OMGbwl. CsG~l. 

OIGWDI, 14GbWl. IZGWX. 

12GWOlD. 15G%Wl. lKikw1 

11BGWl 

BS3U2ER -1. OBAGWOI. csGvH)1. 

OlGMl. 14GWOl. 12GbW1. 

12GbWlD. 15GWOl. lSGWJ1. 

21Gvw1. ziaGw1. 17Am4m. 

17cGwJl. WBGLwl. o3cGwol 

19AGwll. 04GwN. ZzAGwml, 

OJAGwol. 1oAGvH)1.13BGw.l1. 

16GW31.17BGWJ1.17BGM10. 

OsGwJl. 13AGwDl 

Bs303ER oGwJ1. r2zsGbwl. OuGbwl, 

loAtwo1. IJBGwol. 1sGwll. 

17BGV’W 17EGWlD. oxiwol. 

lj4Gwo1. u3SGwl. 22BGWl. 

22BGbWlD. 1CCGWJ1.1OBGWO1 

RE VALIDATION 

cONTAMINANT CONC UNITS QUALIFIER 

NO CONTAMINATION FOUND 
.:.:.:.:.:.:y :.:.:.:.:. z:.: 
~~~~~;~~:~:~.~:~~:~ 

-.:.:.:.y::::j: ....................... 
. .................. .,. ...................... . .... 

~:~~:.~::~~:ij~~~~:::::~::::::::.~ .::: i ::::.:. 
~:~:~::ti::::.:.:.:. 

. _._,.,.,.,,., ...... 
... . .~.~.~.~.~.~.~,~,:.~.~.l 

_ ..... ,..,,.., &, ,.,:.:,:, t, .......... ..I. 
. 

=:==:+:::::j::: .............................. . 
..:+~.,/:<.~q x ..:.:.:. $&;g; 

............ . .. . .. . . . ......... . . . . . . . . . .......... ‘....‘...:.~:.:.:.:.:.:.:.~. . .. . ., . ............................ i:.:.:.:.:. .. .................... ...2..... 
::::::.:.:.:.:.:.:..<:pj~ z .:::::: ~,~:~ ‘” 

..... . . :::~.:.:.:.j~..:.~ ......... $+>;s.s :::,:., 
:i j:::;::~s::::,,~~~:::~ ,::, ;:~i~ “: ~~~ 

....... ..... :;$$$$g$z::~::j$jj :j::jp$jJ:j:~$ :.:c,. ‘,(, .El~r.~~~..~~~. _ 
;:>$<jy+y$;$;m 

y: ,:‘., ~:,~,~ :.:,, _.,_ .. :.: .. ........ ::: 
>:.:.:.,<~xj<.:~:.:4 .:..&.~..q~..>~ .\ _ >>..:.> .; ‘.;.‘...‘......:: . .... ~3$z$$:~~~.$:~:~:: : ..... .... . ...... . ................. . .. 

i$gg$$#fjg$$< 
::::‘:‘:u~:::::::::::::.:, ‘.~~.~:::::u 
........ ..... , .. ., ... ;,:, ... 
.. ..‘..<+,I c ..c 

., .......... 
...... ~ ...... 

.... ;.~.~;.;~.:.~~~ __ .... ): ....... ,,_ . ., “: ... 
......... ““:“‘.‘.‘.Y ... :.:., ‘r” 

... . ...... .......... 0.. .... .......... . ........ . y .>.+<* ..) :.....: .: *:~~,:~,:~ 
~~i~$$j~$~ .~~&$+ :.:.j..+ A Y. ..... : :’ . ,,,<j&,:? .... 

I. ........ < ... $$;mszz ;I$$$:$:~+$ .::.:~~~~:.:~~.:~:~~~.~~~...~. .@>< g. :y<E,y,: q; .:y<.;+. 

$g$$$$g$$~ .:,.$#::>jj:~.:: s:?:k.:.& f ‘.)i.....,, .... 
‘.....~ ... Y .. ............. >; _ ]c 

:s&:::::::::::::::y v % .‘j:::::.:yjj::~~.:.y ............. \..>~<.s:..&&+~. ), ............... :.:*+..> ~.t+$.~~.:.:...~: .I$ .. .. .. 

NO commtu4ncm FOUND 

NO CONTAMlNAnON FOUND 

TABLE AZ7 

PESTlClDES DETECTED IN EQUIPMENT RINSEATE BLANKS 

NSB KlNGSBAY SUPPLEMENTAL RFI 

RELATED ENVRONMDtTAL 

BLANK ID SAMPLES 

BS3OlER IlcGvwl. 06Gw1, IlAGWl. 

IIAGWIID. McGwol. 07Gvwl. 

o6BGww olvawl. 09Gvwl. 

OlGwol. 14GLwl. 12Gwx. 

12GWJlD. 15OwOl. 1Wl 

llBGwo1 

Bs302ER OaEGva. os4GWl. WGbwl. 

OlGwDl. MGwl. IzGwul. 

12GWJlD. 15GVWl. 13GWOl. 

21GwJl. 2oGbwl. 17AGwJl. 

17cGvm. 19BGvm1. o3cGbwl 

19AGwol. 04Gwol. pAGIM)l. 

D3AGbwl. la4Gwol. 13SGwDl. 

iKiVW1.17BGbWl. 17BGWJlD. 

OSGVWI. 13AGval 

Bs303ER DIGwol. 22AGwol. OzAGval, 

1oAGvH)l. 13BGwDl. ISGwJl, 

17BGbWl. 17BGWlD. OSGWJl. 

13AGwOl. o3BGvm. 22BGwol. 

-ID. 1ocGwol. IOBGWX 

-1 

RB 

NO MNTAMlN4llON FOUND 
.~:.~.:~::.:~~:~:a:,::: 
;;~,$$:$$:j~>~ 
. .._ :.:.:.:.:.::::::::~:;::: 
i::xpi:~.~:::::::::::::: 
.i .._.......... . . . . . . . . . . . . . “.‘“‘.:.:.‘.,..‘.‘. 
:.:.:. i....... .n.. ~<.,<~:~j~:~:~~ 
:::: j:::*:::;:::::::::::j . . . . . . . . ..‘.‘.‘.‘.f.:.::::: 
~~$~~~~$$~~~ 
:.:::~,:.:.:.:.:.:.:.:.:, :::.:.:~:jjjjjjj 
(;~$y;g;g~~i, 
. . . . . . . . . . . . . . . . . . . . .A., . . . . . . . . . . . . . . . . . . .A.. . . . . . . . . . 
~.~<$:> 
~~~~ggy$g,~; 
:::<<E$$.g:~ .1......... :...:+yjq: 
g$Fzg&:; 
c:g**s> 
cc. ..A :&:,:A . ..a. ::::::~.:.:.:.:.jjjj< ‘...........“:.:~.:.::::, :.x:::::::::.:(,:<.~ _,.,_ 

4.4-DDT 0.046 

I VAlJDATlON I 



TABLE A-69 

ORGANOPHOSPHOROUS PESTICIDES DETECTED IN EQUIPMENT RJNSEATE BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

SDG NUMBER 

92oz 

92032 

R-TED ENVIRONMENTAL RB VALIDATION 

BLANK ID SAMPLES CONTAMINANT CONC UNITS QUALIFIER 

BSSJlER IlBGWDi. IlBGbWJlD. ND CONTAuINATtON FOUND 

BSOZER 13AGWl. IwGNml 

TABLE A49 

HERBICIDES DETECTED IN EQUIPMENT RlNSEATE BLANKS 

NSB KlNGSBAY SUPPLEMENTAL RFI 

REIATED ENVlRONMENTAL RB wuomoll 

SDG NUMBER BLANK ID SAMPLES CONTAMINANT CONC UNITS QUAIJFIER 

TABLE A80 

DIOXINFURANS DEfECTED IN EQUIPMENT RINSEATE BLANKS 

NSB KlNGSBAY SUPPLEMENTAL RFI 

R-TED ENWRONYENTAL RB VAlJDATlON 

SDG NUMBER BLANKID SAMPLW CONTAMINAJJT CONC UNITS QUAlJ?=lER 

0743u Bs304ER 1~1.13AGwR1.11-1. NO CONTAMINATION FOUND 

II-1D 



TABLE A-61 

METALS/CYANIDE DETECTED IN EQUIPMENT RINSEATE BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

DG NUMBER 

92024 

92033 

REIATED ERWRONYENTAL 

BLANK ID SAMPLES CONTAMINANT 

BS3OlER 1lcGwol,O6GWO1. IIAGWOI. NO CONTAMINATION FOUND 

11AGVWlD. cLscGwo1.07Gwo1. 

-1. OsAGwol. 09Gwol. 

OIGWJI. 14Gwx. lxwol. 

IXWOlD. 15Gvm1. wGvul~ 

11BGkwl 

BS302ER 06BGwo1.0&4w1.o9Gwo1. 

01Gva1.14Gkw1. lxwol. 

12G%WlD. IWI. IGWOl. 

21G%W1,2CGWO1,17A~1. 

17lxwo1.19BGwo1. o3cGwol 

19AGw31.o4Gwo1,22AGwo1, 

034~1.1oAGwo1.13BGvm1. 

1EGWJ1.17BGWO1.17BGWJ10, 

-1.1JAGvvo1 

OBBGWOI. o6AGwol. 09Gwol. 

OlGwN. 14Gwo1.12Gwo1. 

IXWOID. 15G%Ql. 18GbWl. 

21GwD1.17AGVm1.1~1. 

17CGWJl. ISBGWII. 17BGWQlD 

19AGwo1.o4Gvm,22AGbw1. 

o3AGwo1,1sGwo1,17m1. 

138Gwo1.o5Gwo1,1oAGwo1, 

CALCIUM 

IRON 

ALUMINUM 

CHROMIUM 

CHROMIUM 

02Gbwl. 2lxwm. -1 

BS303ER o2Gvm1,o?.AGwo1.13BGwJ1. 
I 

ANTIMONY 

1EGWJl. 17BGWOlD. 

13AGwo1, PBG%wJl 

oziGwo1.138Gwo1.17m1. COPPER 

17SGWO10.D5GV.Q1,13AGWO1. 

22BGval. locGkw1 

1Ml. 2iAGwol. 04Gww COPPER 

1-1.o2Gva1.o3BGwx. 

PBGWJlD. lOBGWO1 

17IBGyyol. ml. OGWJI. 

05GWOl.l OAGWOl ,03BGWOl, 
22BGWOl D. 1 OCGWOl , 1 OBGWOl 

RB 

I I 

VALIDATKJN 

CONC UNITS DIJALIFIER 

24.7 

14.9 

279 

27 w 

I I 

U 

I:: 



>DG NUMBER 

92024 

9.?033 

92wa 

TABLE A42 

SULFIDE DETECTED IN EQUIPMENT RlNSEATE BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

RELATED ENWRONMENTAL I RB 1 VAJJDATION 

BIANK ID SAMPLES CONlAMlNANT 1 CONC. 
. . . . . . . . . _.....ii... _...i_ 

ES3OlER l1cGvml. 06Gwol. IlAGwol. NO CONTAMINAllON FOUND :::::::::::::::.z=.: 
:::::::::::::~.~.:.:.:.:c :.:.:.:.:.:.:.:.:.:.:.:.~::: 

l1AGwolD. OecGwol. 07GWOl. 
.:.:.:.::::::::~::#::.:. :::::e.x.;.:>: :.:.:.: ::: v . . . . 
. . . . . . 

os3eGwol. osAGwJ1. WGWUI. 
.x.::.:::.:.:.:.:.:.:.::>. .........‘,..,.s~ 
~:~:~~:~~:~:~~:~~ :..i. ..::... ~ . . . . 

OIGWJI. 1U%‘Jl. 12GWll. 
~~~,~~.:i:~~~.~~~ 
;*;:sx:**? 

1XWOlD. ISGWOI. IaGwuI 

1lBGbw1 

OsBmwl. os4Gwml. osGwo1. NO CONTAMINAllON FOUND 

OlGWDl. 14GWOl. 12two1. 

12Gwu10,15Gwo1. lSGwol. 

21Gwll. 2oGtm. 17+4Gwol. 

17cGWOl. lsBGvyo1. o3cGwol 

l¶4Gwll. ouwol. 22AGvml. 

o3AGyw1.1ww1, nBGwo1. 

lffiwol. 17BGhQl. 17BGWolD. 

........... 
BS303ER ~MGWOI. zzAGvH)l. WAGwol. 1 No ~,.,TAM,,,A,lON FOUND ~;$f$$$ 

........ 

TABLE A43 
Low coNcmmumoN voLAnLtzs DEFLECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

~RElATEO ENVIRONMENTAL I ~MIDATION 1 

SDG NUMBER 1 BLAHKID ISAUPLES I 
92024 

. ..- -.- . .._ _-... 
OlFB METHYLB 

I 

11CGWOl. C6GWOl. 11AGWOl. 
11AGWOlD. OSCGWOl. llBGw01. ACETONE 

. . . . . ..r....~.......:.:.:.::::: ::::::::::.:.:.:.:.:.:.:.::~ ,:.: . . . ..i. . ..A............ . . . 
07GWOl. OSBGWOI. OBAGWOI. 

..A...... i............,... . . . . .,. _. .,. .,. .,.,. ,.....,... 
:::~:&~::~:::::~<~; 

I 

CCGWOl. OlGWOl. 14GWOl. 12GWOl. 
12GWOlD. 15GWOl. lSGw01. Z~GWOI. 
2cGwol. 17AGWOl l7cGWnl I 



TABLE A44 
SEMlVOLATlLES DETECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

RELATED ENVIRONMENTAL 

SW NUMBER ) BLANKID SAMPLES 
-4 
-L”k- 

I ES3OlFB llCGWO1. OSGWOl, IlAGWOl, 
11AGWOlD. 08CGWOl. 11BGWOl. 
07GWOl. Oii3GWD1, ~iiAGWO1, 
wGw01.01Gwo1,14Gw01.12Gw01. 
12GWOlD. 1XWO1.18GWO1.2lGWOl. 
-1.17AGW01.17CGW01, 
19RGWOl. U3CGWOl. 19AGWOl. 
04GWDl. MGWOI. 02GWOl. 
03AGWOl. 1OAGWOl. 13BGWOl. 
17BGWOl. 17BGWOlD. 05GWOl. 
13AGwol. 03aGwol. 22sGwOl. 
2ZBGWOlD. 1OCGWOl. lOBGWOl 
ES3O1ER,BSBU2ER.- 

SDG NUMBER 1 BLANKID l.SAMPtJES 

92024 I Bs3olFB IllcGwol. OSGWOl. IlAGWOl. 
llAGWOlD, OSCGWOI. 116Gw01. 
07GWu1,O9BGwO1. a9AGwOl. 
09GWOl. OlGWOl. 14GWOl. 12~~01. 
12GWOlD. EGWOl. 18GWOl. 2lGWOl. 
XGWOI. 17AGWOl. 17CGWOl. 
19BGwO1. ‘XCGWOl, 19AGWOl. 
o4cwol. z2AGw01,O2GW01, 
03AGwOl. IOAGWOI. l3aGwal. 
17BGWWl. 1-D. C6GwOl. 
1MGwol. CGBGwOl. 2zBGwol. 
22BGWOlD. 1OCGWOl. 106GWOl 
BsJMERBso3o2ER,Bs3o3ER 

FB VALIDATION 
coNTAMINANr CONC. UNITS QUALIFIER 

TABLE A46 
PESTlClDESlPCBS Dl3ECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

VALIDAllON 
CONTAMINANT 

TABLE A46 

ORGANOPHOSPHOROUS PESTICIDES DETECTED IN FIELD BLANKS 
NSB KlNGSBAY SUPPLEMENTAL RFI 



TABLE A87 

HERBICIDES DETECTED IN FIELD BLANKS 
NSB KINQSBAY SUPPLEMENTAL RFI 

,. 

SDG NUMBER 
92022 

RELATED WRONMENTAL F0 VAuDAnON 
1 BLANKID SAMPLES CONTAMINANT CONC. UNlTS QUALlflER 

Bsy)lFB 110GWOl. 1lBGWO1D. es301ER. NO mmA,t#,A,,O,., FO”,.,,, :$$j<;~:;:;$:i$ .~:i~~:~~~:~~iiji~~~~~ ~~~:~:~~:5~:~~~:~831~:~:ji:~~:~~~~ 

1 3AGWOl , 1 OAGWOl , BS3XZR 
::.:~:::i:::~:i:~:I~~~:~~:~:~. j:::::::::::::.:.:.:.~.:.:.~:.: : :.:.~.:y~::~~::‘:.~.:.:.: .~.‘:.:‘:.~.~.f:‘T” I’: 
::::::.:.:.:.:.:.:.:.:...:.:.~:.~ .:.:.:.:.:.:.:::.:.:.:.:.:$.r+ ;:::::::::::y.:.:.:.:.:.: _i..j_,_,...n...,_i ._.m_...,._._., 

TABLE A48 
DIOXINIFURANS DETECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL WI 

REIATED ENVlRONMENTAL FB VALIDATION 

TABLE A49 

METALS/CYANIDE DEI-ECTED IN FIELD BLANKS 
NSB KINGSBAY SUPPLEMENTAL WI 

@IATE ENVIRONMENTAL 

SDG NUMBER 
92024 

1 BLANKID ISAMPlEl 
BSXllFB (11CGWO 

s 

1.06GWOl. 11AGWOl. 
11AGWOlD. 08cGWOl. llBGWO1. 
07GWOl. 068GWOl. OSAGWOl. 
D9Gwol. OlGWm. 14GWOl. 12GWOl. 
12GWOlD. 15GWOl. 18GWOl. 21GWOl. 
2OGWOl. 17AGWOl. 17CGWOl. 
19BGWOl. OXXWOl. 19AGWOl. 
04GWOl. 22AGWOi. D2GWOl. 
D3AGWOl. 1oAGWOl. 13BGWOI. 
17BGWOl. 17BGWOlD. 05GWOl. 

1JAGwo1. 03BGWOl. 22BGwo1. 
PBGWOlD. 1OCGWOl. 1OBGWOl 
Bs3olER. Bci303ER 

Bsu302EF! 

CONTAMINANT 

BARIUM 

FB 
CONC. 

0.83 

VAUOATlON 

UNITS QUALIFIER 



TABLE A-70 
SULFIDE DETECTED IN FIELD BLANKS 
NSB KINGSBAY SUPPLEMENTAL WI 

;DG NUMBER 
92024 

RELATED ENVIRONMENTAL 
BLANK ID SAMPLES 
BsjolFB IllCGWOl. 06GWOl. 11AGWOl. 

llAGWO7D. OSCGViOl. llffitiol, 
07GWOl. 088GWOl. OBAGWOl. 
‘XGWOl. OlGWOl. 14GWOl. 1XWOl. 
12GWOlD, lSGWO1.18GWOl. 21GWOl. 
2OGWOl. 17AGwOl. 17CGwO1, 
1 Q%WOl ,03CGWOl, 1 OAGWOl , 
04Gwol. 22AGwol. D2GWOl. 
03mvo7. iomvm. i30wo1. 
170GWOl. 17BGWOlD. DSGWOl. 
lMGWOl,O3BGWOl, 22&W01, 
22BGWOlD. 1OCGWOl. 1OBGwm 
Bsy)lER, 0FmoxR. 0s3aER 

FB VALIDATION 
CONTAMINANT CONC. UNITS QUALlflER 

NO COKfAMlNATlON FOUND 

TABLE A-71 
LOW CONCENTRATION VOLATILES DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

-I RELATED ENVIRONMENTAL I I MB I lVALlDATlON I 
SDG NUMBER 

02022 
92024 

1 BlANKID ) 
( 

I 

SAMPLES CONTAMINANT ) CONC. [ UNITS QUALIFIER 
’ ‘“-“I ENE CHLORIDE 

03cGWOl 
17CGWOl ACETONE 4 WL t :: . :: :: . ..: ::..: .‘. .,::.: 

VBLKll STORAGEBLK ACETONE 4 uq.fL v 
VELK19 13AGWOl METHYLENE CHLORIDE 2 ugiL CROL 
VBLKl F BT304FB. 04GWOl. 05GwOl. MNYLENE CHLORIDE 0.4 uQ/L CRQL 

22AGWOl 
BT304fB. 05GWOl. 22AGWOl ACETONE 4 ImlL v 
04GWOl ACETONE 4 q 1 ” n . . . .:.:.::..:.:::. .: :.. ::::. .&j:) . ..’ 

VBLKI 02GWOl. 03AGWO1, 1 OAGWOl ACETONE 4 l&L I U 



TABLE A-72 
SEMIVOLATILES DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI m 
RELATED ENVIRONMENTAL 

BLANK ID SAMPLES 

SBLKW 11 BGWOl 
( SBLKwl BS30lER. 1lCGWOl. 06GWOl. 

MB VALIDATION 
CONTAMINANT CONC. UNITS QUALIFIER 

NO CONTAMINATION FOUND 1 :. ::i.i,:’ .:.~:;i:::i:]::... ::.‘.‘+c::::.: : j:. .::‘- .:?:I:ii.$!:?::i.-: 7: ‘: ,‘.j::: ‘.:.. 
DI-N-BUTYLPHTHALATE I 3 I “dL CRC2 

SDG NUMBER 

02022 
92024 

07GWOl. 1lAGWOlD 
-_- 

ES301 FB 
SBLKWZ 1lAGWOl. 06CGWOl. IlAGWOlMS 

llAGWOlMSP 
DI-N-BUIYLPHTHALATE 3 UQIL CRQL ” 

. . . ,. 

92028 SBLKWI OlGWOl, 12G\ 
77,r.wnr ‘ldC\. 

NOlD, 15GWOl. 13GWOl 
__ . . _. --NOI, OS@,+,01 

12GWOl. 18GW01 
,cc>r,n. 

DI-N-BUPILPHTHALATE 

8lS(2-NYLHEXYL)PHTHALATE 
I-V..“, 

12GWOlD. OlGWOl, 14GW01, 09GWOl 
>CILI\Y”J -06BGWOl DI-N-BU‘ 

06BGWOl 
SBLKW 19AGWOl 

BlS(2.NYL 
NO CONTA 

SBLKW BS302ER. 21 GwOl, ZOGWO1, 17AGWOl. NO CONTA __.__ _. 
17CGWO1, 1 GBGWOl 03CGWOl 

._. 

.-rarwr), 
DI-N-BUMPHTHA 

)lRE Dl-N-BUMPHTHA 
Il. OZGWOI, 03AGWOl. lOAGWO1 Dl-N-BUTYLPHTHA ^r^...__ 

I I :..x:.::::,::.: ~.:.:.:~i::::::,‘.::.:,. .,. 
SBLKw3 03BGwOl. 22BGWOl. 22BGWOlD, 

lOCGWO1 10EOWfl1 
DI-N-BWLPHTHALATE 

I 
0.6 u9K CRQL 

TABLE A-73 
PESTlClDESlPCBS DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

SD0 NUMBER ) BLANK 

11 AGWOl D. 11 CGWOI BS301 ER. BS301 FB, 
--.- ..-...-- 

I2GWOlD. 14GWO1. I’:: ..,. 
, .--..-. 

WOllMB2 09GWOlRE 
w01104E1 OlGWOlRE, ldGW01 

92032 WO110462 1OAGWOl 
19AGWOlRE . ..:.. : :,. .:. ::.:;.:.:....::, : .\.: ..\ :. ,:.:.., 

92033 WO1194Bl 17AGwOlRE. 19BGWOlRE. 2OGwolRE. 
, 

21GWOlRE 
NO CDNTAM,NA,,DN FOUND ;:..;: ::::,.::i.+::::: :j. ::::‘::::::,:i.::~:i’-::. :, :::,::::::...:;::y: :.:: ,. :. :::.::::::: ,:::::,::.j:::i: . . :_ . . . ..I. :.>I:.:. . . . . .‘:.::: ., . . . . . . . . ./.. :.:... . ..(... :.:.::;: ,...... ::.... ..__,,. 

OXGwOl, 17AGWOl. 17CGWOl. 
..,. ,.,. 

NO CC,MAM,NAT,ON FO,,ND I: :j:::.::,: :. .:: ::.:-:::t::x{: :::.:.:+:.: :::j:.:+:::: 

32 OZGWOl. 03AGWOl. O~GWOI. OSGWOI, 
lOAGWO1.13BGWOl. 16GwO1. 17BGWOl. 
17=WOlD. 22AGwOl. l’IBGWOlr,$D. 
17BGWOlMs 

02038 WOll24BZK 03BGWOl. 10BGWOl. lOCGwO1 
22ffiwO1, 22BGWOl D, BS303Ei 

NO CO,.,TAMl,.,AnON FOUND 

:,:::.:::.:::.::j:.: j : :. 
,.._..... . . . . . . . . . . ., 

: :..:. :: .i;:;:;:::y+:; : j I, 
., 

119BGWOl 2M3WO1, 21GW01, BS302ER I 
. . ..::::.:,::..: .: . . . . . . . . . . :.:.:.>:.: ,( 

92035 WOlllABl ) 1 SAGWOI I::,.:.:. 

” “,: .;;: .:..,::: .::‘::i.i:,‘.:.:jj.,::. . . . . . . . . . . . . . .:.::. .+: ; 6,. 

1 NO CONTAMINATK, FOUND 
92037 WO11241 

.: jy::..:: :I,: ::..:::j.:::.:::: ::< .:: ::.,::, :.:.:.:.:::..::::: .,._ :::. .:: . . . . ,.... . . . . . 
.:,: :.:.:.: :.:.:.:.:.:.:.:., :.:.:,: >.:i:>;:;:;:;:;:? ::.:.:.:...:.: :.:.:.:.:. . . .‘...‘. . . ..,........................ :.:.:.:.:...:.:. . .?:.:.:.:.~~:.:.:.:.:.~~. :.:,: :.:.??;.:.:I.:.:.:.:.:.:.:.:.>:.;, 

:~:ji:i:~~~:~:~:~~:i:i.i::ii:::: 
.,. .L.... “,..,.:.;.:.~.:.: .:.:.:. 

.p-.........-, :.-....*v.. . . . . . ‘....“,‘.:.:.:.‘c.~.~.~.~‘,..... 
: :.:.:.~:.:::...:.ii:: 
. . . . . . . . . y...:.)) .;. 
~~~~~~::i~~~:~:~:~~i:~ 
~$:;:~:;:::;:;y: 



TABLE A-74 
ORGANOPHOSPHOROUS PESTICIDES DETECTED IN METHOD BLANKS 

NSB KlNGSBAY SUPPLEMENTAL RFI 

RELATED ENVIRONMENTAL MB VALIDATION 

TABLE A-75 
KEPONE DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

RELATED ENVIRONMENTAL MB VALIDATION 
SDG NUMBER BLANK ID SAMPLES 

TABLE A-76 
HERBICIDES DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

SDG NUMBER 

RELATED ENVIRONMENTAL MB VALIOATION 
BLANK ID SAMPLES CONTAMINANT CONC. UNITS OUALIFIER 

TABLE A-77 
DlOXlNlFURANS DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

SDG NUMBER BLANK ID 
RELATED ENVIRONMENTAL 
SAMPLES 

MB VALIPATION 
CONTAMINANT CONC. UNITS QUALIFIER 



TABLE A-78 
METALS/CYANIDE DETECTED IN METHOD BLANKS 

c 

NSB KINGSBAY SUPPLEMENTAL RFI 

11AGWOlD. llCGWO1. 08CGWOl 

TABLE A-79 
LOW CONCENTRATION VOLATILE ORGANIC COMPOUNDS 

WATER SAMPLE AND DUPLICATE PRECISION 

NSB KINGSBAY SUPPLEMENTAL RFI 

TOTAL 5AhM.65 35 

% OF 

DuwcATE6 % WITHIN 

colJJxlED RPDm RPDOUT RpDLmarr 

11.4% 5 4 55.6% 



TABLE A-80 

SEMIVOLATILE ORGANIC COMPOUNDS 

WATER SAMPLE AND DUPLICATE PRECISION 

NSB KINGSBAY SUPPLEMENTAL RFI 

BS4Ol 

17AGWOl 

22BGwo2 

TOTAL SAMPLES 

WATER 

WATER 

10 

10 

35 

1 : NO COMpo”NDS DmCTED .,.. :: :: t .. .::. .: . . . . .* 

CMETHYLPHENOL 6 5 20% 18% 0 

DIETHYLPHTHALATE B B 20% 0% 0 

BIStZ-ETHYLHEXYUPHTHALATE 18 0 20% 200% 1 

07GWO 

0S401 

TABLE A-B1 

PESTlClDElPCB COMPOUNDS 

WATER SAMPLE AND DUPUCATE PRECISION 

NSB KINGSBAY SUPPLEMENTAL Rfl 

HEPTACHLDR 

GAMMA-CHLORDANE 

TOTAL SAMPLES 35 

% OF 

DuPlJcATE5 % WITHIN 

COLLECTED RPDY RPDOUT RPDIJMIT 

11.4% 0 4 0.0% 



TABLE A-82 

ORGANOPHOSPHOROUS PESTICIDE COMPOUNDS 

WATER SAMPLE AND DUPLICATE PRECISION 

NSB KINGSBAY SUPPLEMENTAL RFI 

NO. ASSC. SAMPLE DUP MAX RPD 

SD6 SAMPLE ID h4ATRlX SAMPLES COMPOUND CONC. COW RPD RPD OUT 

0S401 llBGWO2 WATER 3 NO COMPOUNDS DmCTED 
. . . 

1 
TOTAL SAMPES 3 

% OF 

DUPLICATES 

COLLECTED 

33.3% 

RPD IN 

1 

% WITHIN 

RPD OUT RPD UMiT 

0 100.0% 

TABLE A-83 

HERBICIDES COMPOUNDS 

WATER SAMPLE AND DUPUCATE PRECISION 

NSB KINGSBAY SUPPLEMENTAL RFI 

No. Asst. SAMPLE DUP MAX RPD 

SDG SAMPLE ID MATRIX SN4PLE.S COMPOUND CONC. CONC RPD RPD OUT 

85401 11 BGW02 WATER 3 ND COMPOUNDS DETECTED .;i f ‘. 

TOTAL SAM’LSS 3 

1 
% OF 

wPlJcAlEs %WlTH# 

COLLECTED RPDm RPDWT RPDIJMIT 

33.3% 1 0 100.0% 



TABLE A-84 

DlOXlNlFURAN COMPOUNDS 

WATER SAMPLE AND DUPLICATE PRECISION 

NSB KINGSBAY SUPPLEMENTAL RFI 

NO. ASSC. SAMPLE WP MAX RPD 

SD0 SAMPLE ID MATRIX SAMPLES COMPOUND CONC. CONC RPD RPD OUT 

075049 11 BGWOZ WATER 3 NO COMPOUNDS DETECTED 

TOTAL SAMPLES 3 

% OF 

W WCATES % WITHIN 

COLLECTED RF9 IN RPD OUT RPD LIMIT 

33.3% 1 0 100.0% 

- _ VALUE IN FIELD DUPLICATE RESULT WAS REPORTED AS MPC (MAXIMUM POSSIBLE CONCENTRATION). 



%E 
AMPLE ID 
17AGwo2 

BS401 PBGvvO2 

i 

TOTAL SAMPLES 35 

METALS AND CYANIDE 
WATER SAMPLE AND DUPIJCATE PRECISION 

NS0 KlNGS0AY SUPPLEMENTAL Rfl 

- 
IATI 
iG 

lO.ASSC. 1 
;AMPLES 
10 

[SAMPLE IDUP 

T 



TABLE A-86 

SULFIDE 

WATER SAMPLE AND DUPLICATE PRECISION 

NSB KINGSBAY SUPPLEMENTAL RFI 

TOTAL SAMPLES 35 

% OF 

DUPUCATES 

COLLECTED 

11.4% 

% WITHIN 

RPD IN RPD OUT RPD LIMIT 

0 0 100.0% 



TABLE A-87 
LOW CONCENTRATION VOLATILE ORGANICS COMPOUNDS 
WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

= MATRIX SPIKE DUPLICATE 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

07GWO: 07GW02,12GW02,12GW02D, 15GW02,17AGW02, l?AGW02D, 18GW02, 

20GW02,21 GW02,04GW02,05GW02,06GW02,1 OAGWOZ, 1 OCGW02,17BGW02, 
17CGW02,19AGW02,19BGW02,1 OAGWOZD. BT404FB 



TABLE A-87 (Continued) 
LOW CONCENTRATION VOLATILE ORGANICS COMPOUNDS 
WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

l DENOTES VALUE NOT WITHIN QAKIC ADVISORY LIMITS 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

BS4Ol: OiGW02,03CGW02, lOBGW02, llAGWO1, llAGWOlMS, ?lAGWOlMSD, 

11 CGWOl, 22BGW02,22BGW02D, 03BGW02,08AGW02,08BGW02,08CGW02, 

09GW02,14GW02,Z?AGW02 



TABLE A-87 (Continued) 
LOW CONCENTRATION VOLATILE ORGANICS COMPOUNDS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

02GWO: 02GW02,03AGW02,13BGW02 



TABLE A-87 (Continued) 
LOW CONCENTRATION VOLATILE ORGANICS COMPOUNDS 
WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

* DENOTES VALUE NOT WITHIN QAKX ADVISORY LIMITS 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

02GWO: 13AGW02 

07GWO: 16GW02 

BS4Ol: 11 BGW02 

l DENOTES VALUE NOT WITHIN QAKX ADVISORY LIMITS 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

02GWO: 13AGW02 

07GWO: 16GW02 

BS401: 11 BGWOZ 

COMPOUND 1 ADVISORY LIMITS 
I %R WATER 1 

RPD 
WATER 

19 

13 

13 

15 
10 



TABLE A-88 
SEMIVOLATILE ORGANICS COMPOUNDS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

TRIX SPIKE DUPLICATE 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

07GWO: 04GW02,05GWOl, 06GW02,07GW02,1 OAGW02,l OAGWOZD, 1 OCGWO2, 

12GW02D, 12GW02,15GW02,17AGW02,17AGW02D, 17BGW02,17CGW02, 

18GW02,19AGW02,19BGW02,20GW02,21 GW02, BS402ER 
07GWOID0836: 16GW02 

02GWOIDll24: 13AGW02 

COMPOUND 

PHENOL 

2-CHLOROPHENOL 
1 .QDICHLOROBEN7FNF 

I 
N-NITROSO-DI-N-PROP.(l) 

1,2,4TRICHLOROBENZENE 
4-CHLORO&METHYLPHENOL 
ACENAPHTHENE 

CNITROPHENOL 

2,CDINITROTOLUENE 
PENTACHLOROPHENOL 
PYRENE 

ADVISORY LIMITS 

% R WATER 
12%-110% 

27%-l 23% 
?,cF”, I mm-97% 

41%-116% 
39%-98% 
23%-97% 

46%-l 18% 
10%-80% 
24%~96% 

9%-l 03% 

26%-l 27% 

RPD 

WATER 
42 
40 

28 

38 

28 

42 
31 

50 

38 
50 

31 



TABLE A-88 (Continued) 
SEMIVOLATILE ORGANICS COMPOUNDS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

l DENOTES VALUE NOT WITHIN QAIQC ADVISORY LIMITS 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

BS401: 01 GWOZ, 03BGW02,03CGWOZ, 09GWOZ,lOBGWOZ, 11 AGWOl, 11 CGWOl, 

22AGW02,22BGW02,22BGW02D, 08AGW02,08BGW02,08CGW0’2,14GW02 

BS401 ID061 2: 11 BGWOZ 

COMPOUND 

PHENOL 
2-CHLOROPHENOL 

ADVISORY LIMITS 

% R WATER 
131-l 10% .-._ .-.. 

I 
27%-l 23% 

1 ,QDICHLOROBENZENE I 36%-97% 

N-NITROSO-DI-N-PROP.0 1 41%-116% 

RPD 
WATER 

42 

- 

1 ,Z+TRICHLOROBENZENE 39%-98% 

4CHLORO-3METHYLPHENOL 23%-97% 

ACENAPHTHENE 4656-l 18% 

CNITROPHENOL 10%-80% 

2.4DINITROTOLUENE 24%-96% 

PENTACHLOROPHENOL 9%-103% 

PYRENE 26%-q 27% 

38 H 50 
31 



TABLE A-88 (Continued) 
SEMIVOLATILE ORGANICS COMPOUNDS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MS = MATRIX SPIKE SAMPLE 13BGW02 SDG 02GW0 
MSD = MATRIX SPIKE DUPLICATE I MS I bwn I I 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

02GWO: 02GW02,03AGW02,13BGW02 



TABLE A-89 
PESTlClDESlPCBS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MS = MATRIX SPIKE SAMPLE 17AGW02 SDG 07GW0 
MSD = MATRIX SPIKE DUPLICATE MS MSD 

RPD = RELATIVE PERCENT DIFFERENCE %R %R %RPD 
PEST COMPOUNDS 1 UNITS 

gamma-BHC (Lindane) ug/L 98 90 9 
Heptachlor ug/L 72 80 11 
Aldrin uglL 56 68 19 

1 Dieldrin 1 us/L 1 81 I 92 I 13-~ I 
Endrin ug/L 1 89 1 89 1 0 
4,4’-DDT ug/L 1 61 1 77 1 23 
* DENOTES VALUE NOT WITHIN CWQC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

07GWO: 04GW02,05GW02,06GW02,07GW02, lOAGWO2, lOAGWOZD, lOCGW02, 

12GW02,12GW02D, 15GW02,17AGW02,17AGW02D, 17BGW02,17CGW02,18GW02, 
1 QAGW02,l QBGW02,20GW02,21 GW02 

D0836/07GWO: 16GW02 

D1124/02GWO: 13AGW02 

MSD = MATRIX SPIKE DUPLICATE 

PERCENT DIFFERENCE 

I Heitachlor I us/L I 56 72 1 ‘25 1 
Aldrin uglL 82 90 9 
Dieldrin ug/L 88 100 13 
Endrin ugtL 87 100 14 
4,4’-DDT ug/L 65 69 6 
l DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

BS401: 01 GW02,03BGW02,03CGW02,09GW02, lOBGW02, 1 lAGWO1, 11 CGWOl , 

22AGW02,22BGW02,22BGW02D 

D0612fBS401: 11 BGWOZ 

COMPOUND 

gamma-BHC(Lindane) 
HEPTACHLOR 
ALDRIN 

DIELDRIN 
ENDRIN 

4,4’-DDT 

ADVISORY LIMITS RPD 
% R WATER WATER 

56%-l 23% 15 
40%-l 31% 20 
40%-l 20% 22 
52%-l 26% 18 
56%-l 21% 21 
38%-l 27% 27 



TABLE A-89 (Continued) 
PESTlClDESlPCBS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

I MS = MATRIX SPIKE SAMPLE 13BGW02 SDG 02GW0 
MS 1 MSD I MSD = MATRIX SPIKE DUPLICATE I .---- I 

RPD = RELATIVE PERCENT DIFFERENCE 
PEST COMPOUNDS 

%R 1 %RPD 

gamm 
- 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

02GWO: 02GW02,03AGW02,13BGW02 

COMPOUND 

gamma-BHC(Lindane) 
HEPTACHLOR 

ALDRIN 

DIELDRIN 
ENDRIN 

4,4’-DDT 

ADVISORY LIMITS RPD 
% R WATER WATER 

56%-l 23% 15 
40%-l 31% 20 
40%-l 20% 22 
52%-l 26% 18 
56%-l 21% 21 
38%-l 27% 27 



TABLE A-90 
ORGANOPHOSPHOROUS PESTICIDES 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MSD = MATRIX SPIKE DUPLICATE 

l DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

D0612lBS401: 11 BGW02,ll BGW02D 

D1124/02GWO: 13AGW02 

D0836107GWO: 16GW02 



TABLE A-91 
HERBICIDES 

WATER SAMPLE MATRIX SPIKE.MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MS = MATRIX SPIKE SAMPLE llBGWO1 SDG D061ZBS401 
MSD = MATRIX SPIKE DUPLICATE MS MSD 

RPD = RELATIVE PERCENT DIFFERENCE %R %R %RPD 
HERB COMPOUNDS UNITS 

2,4-D WL 89 88 1 
SILVEX (2.4,5-TP) W- 71 71 0 
2,4,5-T ug/L 79 75 5 
- DENOTES VALUE NOT WITHIN QAIQC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

DO61 2/BS401: 11 BGWCQ 

-Dl124/02GWO: 13AGW02 
D0836107GWO: 16GW02 

2,4-D 
SILVEX 

2.4.5-T 

COMPOUND ADVISORY LIMITS RPD 
% R WATER WATER 
33%-l 37% 32 
35%-l 39% 39 
21%-l 58% 29 

TABLE A-92 
DIOXIN/FURAN 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

CORRESPONDING SDGS AND ASSOCIATED SAMPLES 

075049: 11 BGWOZ 
075082: 16GW02 

075125: 13AGW02 
ERE NOT PROVIDED BY THE LABORATORY. 

EMED IN CONTROL BY THE DATA REVIEWER. 



TABLE A-93 
METALS AND CYANIDE 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

I MS = MATRIX SPIKE SAMPLE 17AG W02 

I 
1 SDG07GWO 

MD = MATRIX DUPLICATE SAMPLE 17AG W02 MD 

t 

RPD = RELATIVE PERCENT DIFFERENCE I RPD 
METALS COMPOUNDS 1 UNITS 1 

CHROMIUM ug/L 92.8 13.7 
COBALT ug/L 94 200 

COPPER UglL 96.2 15.7 
IRON ug/L -19.4 11.0 
LEAD u&L ‘55.0 18.7 

MAGNESIUM I ug/L I NR I 0.7 
MANGANESE UdL 94 5.5 
MERCURY w 
NICKEL uglL 
POTASSIUM ug/L 

SELENIUM ug/L 
SILVER us/L 

116 NC 

96.0 26.6 
NR 12.3 

l 230 200 
86.2 NC 

SODIUM 

THALLIUM 

VANADIUM 
ZINC 
CYANIDE 

ug/L 

ug/L 
ug/L 
uglL 
ualL 

NR 1.5 
‘64.2 16.7 

95.4 18.4 
93.9 29.3 
95.9 NC 

piN I ug/L I ~ 104.0 I-- 200 I 
WITHIN CIAIQC ADVISORY LIMITS * DENOTES VALUE NOT ’ 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCUtiTlON IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

07GW0 04GW02,05GW02,06GW02,07GW02,1 OAGWOZ, lOAGW02D, 1 OCGWOZ, 
12GW02,12GW02D, 15GW02,17AGW02,17AGW02D, 17BGW02,17CGW02, 

18GW02.19AGW02. lQBGW02,20GW02,21GW02 
07GWOID0836: 16GW02 

OZGWOlDll24: 13AGW02 

COMPOUND 

ALL COMPOUNDS 

ADVISORY LIMITS 

%R WATER 
75%-l 25% 

RPD 
WATER 

+/-20 OR +I-CRDL 

= RPD Limits applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 
NOTE: SOME VALUES WERE ROUNDED TO LIMIT SIGNIFICANT FIGURES TO THREE (3). 



TABLE A-93 (Continued) 
METALS AND CYANIDE 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MD=I 

RPD = RELATIVE PERCENT DIFFERENCE 
METALS COMPOUNDS 1 UNITS 1 I I 

MS = MATRIX SPIKE 

JlATRlX DUPLICATE 
SAMPLE 1 IAGWOl 

SAMPLE 1 lAGWO1 

SDG BS 

MS 

%R 
I MD 

RPD 

ALUMINUM 
ARSENIC 
BARIUM 

IBERYLL~UM 

ug/L 
ug/L 
us/L 

96.7 10.4 
92.8 NC 
92.2 10.2 

I us/L I 94.0 I NC -1 
CADMIUM ug/L 92.0 NC 
CALCIUM ugll NR 13.2 

CHROMIUM ug/L 89.9 46.7 
COBALT ug/L 91.3 NC 
COPPER us/L 92.0 200 

LEAD I ug/L I 104 I NC 
MAGNESIUM 11nll NR !iA 

MANGANESE UN- 94.3 5.5 
MERCURY WL 95.3 NC 
NICKEL ualL 93.3 200 
POTASSIUM POTASSIUM 
SELENIUM SELENIUM 

SILVER SILVER 
SODIUM SODIUM 

THALLIUM THALLIUM 
VANADIUM VANADIUM 

ug/L ug/L 
ug/L ug/L 

ug/L ug/L 
ug/L ug/L 

ug/L us/L 

us/L 

NR NR 5.4 5.4 
109 109 NC NC 

94.5 94.5 NC NC 
NR NR 1 .o 1 .o 

97.6 97.6 NC NC 

92.7 NC 
I “- I 

I us/L I 92.7 I NC I 
ZINC ugiL 91.4 47.4 
CYANIDE uglL 91.2 NC 
TIN uglL 103.1 NC 
- l-,EN~TEC ,,A, I II= N‘-,T WITUIN AA/A,- d,,\,lcnD” I ll”lTC 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

BS4.01: 01 GW02,02GW02,03AGW02,03BGW02,03CGW02,08AGW02, 08BGW02, 
08CGW02,09GW02. lOBGW02. llAGWO1,ll CGWOl, 14GW02,22AGW02, 

22BGW02.22BGW02D 
BS4011D0612: 11 BGW02 

COMPOUND 

ALL COMPOUNDS 

ADVISORY LIMITS RPD 
%R WATER WATER 
75%-l 25% +I-20 OR +I-CRDL 

= RPD Limits applicable only on values 5 times the Contract 
Required Detection Limit (CRDL) 

NOTE: SOME VALUES WERE ROUNDED TO LIMIT SIGNIFICANT FIGURES TO THREE (3). 



TABLE A-93 (Continued) 
METALS AND CYANIDE 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

I MS = MATRIX SPIKE SAMPLE 13BG W02 1 SDG02GWO 

I MD MD = MATRIX DUPLICATE SAMPLE 13BG W02 MS 

RPD = RELATIVE PERCENT DIFFERENCE %R I RPD 
METALS COMPOUNDS 1 UNITS 

ALUMINUM I lJo/L 89.6 I 114 

IARSENIC 
I I 

I uo/L I 92.5 I 200 I 

COBALT uglL 91.9 NC 

COPPER ug/L 91.4 36.3 
IRON ug/L 84.6 6.3 

LEAD ug/L 95.0 0.0 
MAGNESIUM ug/L NR 1.6 
MANGANESE ug/L 94.1 5.6 
MERCURY w/L 106 NC 

INICKEL I w/L I 93.8 I NC 1 
POTASSIUM ug/L 
SELENIUM ug/L 

SILVER ug/L 
SODIUM us/L 

NR 5.6 
88.0 NC 
85.4 NC 
NR 2.0 

[THALLIUM I us/L I 91.2 I NC 1 
IVANADIUM I us/L I 92.5 I NC I 
ZINC ug/L 80.7 ‘121 

CYANIDE ug/L 113 NR 

TIN ug/L 99.3 200 
l DENOTES VALUE NOT WITHIN QAIQC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT A,ND A RPD CANNOT BE CALCULATED 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

02GWO: 13BGW02 

COMPOUND 

ALL COMPOUNDS 

ADVISORY LIMITS 

%R WATER 
75%-l 25% 

RPD 
WATER 

+I-20 OR +I-CRDL 

= RPD Limits applicable only on velues 5 times the Contract 
Required Detection Limit (CRDL) 

NOTE: SOME VALUES WERE ROUNDED TO LIMIT SIGNIFICANT FIGURES TO THREE (3). 



TABLE A-93 (Continued) 
METALS AND CYANIDE 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MS = MATRIX SPIKE SAMPLE IlAGWC’l 
MD = MATRIX DUPLICATE SAMPLE 1lAG WO1 

RPD = RELATIVE PERCENT DIFFERENCE 
METALS COMPOUND 1 UNITS 

ANTIMONY I ug/L 
* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

SDG BS401 

MS 

%R 

92.8 

MD 

RPD 

NC 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

BS4Ol: 01 GW02,02GW02,03AGW02,03BGW02,03CGW02,08AGW02,08BGW02, 

08CGW02,09GW02,1 OBGW02,l lAGWO1 , 11 CGWOl ,14GW02,22AGWO2, 

22BGW02,22BGW02D 

MS = MATRIX SPIKE SAMPLE 13BG W02 

MD = MATRIX DUPLICATE SAMPLE 13BG W02 
RPD = RELATIVE PERCENT DIFFERENCE 

METALS COMPOUND 1 UNITS 

ANTIMONY I uglL 
* DENOTES VALUE NOT WITHIN QAKX ADVISORY LIMITS 

SDG 02GW0 

MS 

%R 

95.0 

MD 

RPD 

200 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

02GWO: 13BGW02 

MS = MATRIX SPIKE SAMPLE 17AG WO2 
MD = MATRIX DUPLICATE SAMPLE 17AG WO2 

RPD = RELATIVE PERCENT DIFFERENCE 

METALS COMPOUND 1 UNITS 

ANTIMONY I uglL 
l DENOTES VALUE NOT WITHIN QAKX ADVISORY LIMITS 

SDG 07GW0 
MS 

XR 

74.8 

MD 

RPD 

NC 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

07GWO: 04GW02,05GW02,06GW02,07GW02, lOAGWO2, lOAGW02D, lOCGW02, 

12GW02,12GW02D, 15GW02,17AGW02,17AGW02D, 17BGW02,17CGW02, 
18GW02, 19AGW02,19BGW02,20GW02,21 GW02 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

COMPOUND 

ALL COMPOUNDS 

ADVISORY LIMITS RPD 
%R WATER WATER 
75%-l 25% +I-20 OR +/-CRDL 

= RPD Limits applicable only on values 5 times the Contract 
Required Detection Limit (CRDL) 

NOTE: SOME VALUES WERE ROUNDED TO LIMIT SIGNIFICANT FIGURES TO THREE (3). 



TABLE A-94 
SULFIDE 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MS = MATRIX SPIKE SAMPLE IIAGWOI SDG BS401 /DO61 2 

MD = MATRIX DUPLICATE SAMPLE I IAGWOI MS MSD 

RPD = RELATIVE PERCENT DIFFERENCE %R %R RPD 

SULFIDE UNITS 

SULFIDE mg/L 100 112 11 

* DENOTES VALUE NOT WITHIN QAIQC ADVISORY LIMITS 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

85401: 01 GW02,02GW02,03AGW02,03BGW02,03CGW02,08AGW02,08BGW02, 
08CGW02,09GW02, lOBGW02, llAGWO1, 11 CGWOl, 14GW02,22AGW02, 

22BGW02,22BGW02D 
07GWO: 04GW02,05GW02,06GW02,07GW02,1 OAGWOZ, 1 OAGW02D, 1 OCGW02, 

12GW02,12GW02D, 15GW02,17AGW02,17AGW02D, 17BGW02,17CGW02, 
18GW02,19AGW02,19BGW02,20GW02,21 GW02 

02GWO: 13AGW02,13BGW02 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

COMPOUND 

SULFIDE 

ADVISORY LIMITS RPD 

%R WATER WATER 

2556-l 97% 11 



TABLE A-95 
SURROGATE % RECOVERIES 

LOW CONCENTRATION VOLATILE WATER SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

. 

. 

I BT404FB I NA I 85 I I NA I I 0 
J 



TABLE A-95 (Continued) 
SURROGATE % RECOVERIES 

LOW CONCENTRATION VOLATILE WATER SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

SMCl = TOLUENE-D8 QC LIMITS 73% - 118% 

SMC2 = BROMOFLUOROBENZENE QC LIMITS 92% - 109% 

SMC3 = 1,2-DICHLOROETHANE-D4 QC LIMITS 85% - 108% 

# SMC2 = BROMOFLUOROBENZENE QC LIMITS 80% - 120% 

D - INDICATES SURROGATE DILUTED OUT 

* - INDICATES VALUE OUTSIDE QC LIMITS 

\ 
# SAMPLES % REC %REC Ob TOTAL 

IN OUT IN 

52 58 0 100.0% 



TABLE A-96 
SURROGATE % RECOVERIES 

SEMIVOLATILE WATER SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 



TABLE A-96 (Continued) 
SURROGATE % RECOVERIES 

SEMIVOLATILE WATER SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

Sl = NITROBENZENE-D5 QC LIMITS 35% - 114% 

S2 = Z-FLUOROBIPHENYL QC LIMITS 43% - 116% 

S3 = TERPHENYL-D14 QC LIMITS 33% - 141% 

S4 = PHENOL-D5 QC LIMITS 10% - 110% 

S5 = 2-FLUOROPHENOL QC LIMITS 21% - 110% 
S6 = 2,4,6-TRIBROMOPHENOL QC LIMITS 10% - 123% 

S7 = 2-CHLOROPHENOL-D4 QC LIMITS 33% - 110% 

S8 = 1,2-DICHLOROBENZENE-D4 QC LIMITS 16% - 110% 

D - INDICATES SURROGATE DILUTED OUT 
* - INDICATES VALUE OUTSIDE QC LIMITS 

# QC LIMITS 36% - 148% 
# QC LIMITS 38% - 106% 
# QC LIMITS 10% - 169% 
# QC LIMITS 15% - 126% 
# QC LIMITS 17Ob - 106% 
# QC LIMITS 13% - 145% 
(ADVISORY) 
(ADVISORY) 

NA - INDICATES SURROGATE SPIKE NOT REQUIRED FOR METHOD UTILIZED. 

# SAMPLES 

AR 

% REC IREC % TOTAL 
IN OUT IN 

376 2 99.5% 



TABLE A-97 
SURROGATE % RECOVERIES 

PESTICIDE/PCB WATER SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 



TABLE A-97 (Continued) 
SURROGATE % RECOVERIES 

PESTlClDElPCB WATER SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

I nnr, 1 SAMPLE ID TCXl 1 TCX2 1 DC61 1 DCB2 TOTAL OUT 
I 

--- 
vo 1 16GW02 l 161 1 ‘429 1 78 1 92 2 

70 I 120 I ‘20 I l 18 7 

TCX = TETRACHLORO-M-XYLENE # QC LIMITS 60% - 150% QC LIMITS 14% - 155% 

DCB = DECACHLOROBIPHENYL # QC LIMITS 60% - 150% QC LIMITS 7% - 154% 

D - INDICATES SURROGATE DILUTED OUT 
l - INDICATES VALUE OUTSIDE QC LIMITS 

TCXl - COLUMN 1 
TCX2 - COLUMN 2 

DCB 1 - COLUMN 1 

DCB 2 - COLUMN 2 

# SAMPLES 

50 

I 
% REC %REC % TOTAL 

IN OUT IN 
103 97 51.5% 



TABLE A-98 
SURROGATE % RECOVERIES 

ORGANOPHOSPHOROUS PESTICIDE WATER SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

-CT,... -- ,Y I Y. “A. I sVImLL--. 

c I 13AGW02 I 60 I 55 I 0 

SDG I SAMPI F Ill I c, IC-3 I TrrrAI r)UT I 

02GW0 I 

BS402ER I 65 I 59 I 0 
“E; AA n I 

0, JO U 

BS4Ol ER 55 51 0 

11 BGW02 54 50 0 

11 BGW02MS 53 50 0 

11 BGWOZMSD 52 49 0 

I1 1 BGWOZD I 39 I ‘36 I 1 I 

Sl & S2 - TRIPHENYL PHOSPHATE QC LIMITS 38% - 146% 

D - INDICATES SURROGATE DILUTED OUT 
l - INDICATES VALUE OUTSIDE QC LIMITS 

# SAMPLES 

9 

% REC %REC % TOTAL 

IN OUT IN 

17 1 94.4% 



TABLE A-99 
SURROGATE % RECOVERIES 
HERBICIDE WATER SAMPLES 

NSB KINGSBAY SUPPLEMENTAL RFI 

Sl - 2.4-08 
S2 - 2+DICHLOROPHENYlACETlC ACID 

- 

D-INDICATES SURROGATE DILUTED OUT 

l - INDICATES VALUE OUTSIDE QC LIMITS 

QC LIMITS 28% - 141% 
QC LIMITS 50% - 150% 

k SAMPLES 

10 

% REC %REC % TOTAL 
IN OUT IN 
34 6 85.0% 

TABLE A-l 00 
WATER SAMPLE INTERNAL STANDARDS % RECOVERIES 

DlOXlN/FURAN 
NSB KINGSBAY SUPPLEMENTAL RFI 

QC LIMITS 40% - 120% 
--VALUE OUTSIDE OF CtC LIMITS 



TABLE A-101 
LOW CONCENTRATION VOLATILES DETECTED IN TRIP BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

SDG NUMBER 

Bs401 

TB VALIDATION 
BLANK ID SAMPLES CONTAMINANT CONC. UNITS QUALIFIER 
BT402FB 09GW02 METHYLENE CHLORIDE 0.5 ug/L CRQL 

03BGW02.228GW02.22BGW02D METHYLENE CHLORIDE 04 UgR u 
224GW02. 10BGW02.01GW02.03CGW02. METHYLENE CHLORIDE I 0.4 UQIL 

07GW0 

i 02GW0 

I, llCGWO1, llBGWO2 
> METHYLENE CHLORIDE 05 WL CR9L 

08BGW02 METHYLENE CHLORIDE 0.5 UglL u 
08CGW02. 14GW02 METHYLENE CHLORIDE 0.5 ug/L 

BT403FB lBGWO2 METHYLENE CHLORIDE 0.5 WL u 
12GW02.07GW02.15GW02.21GW02. METHYLENE CHLORIDE 0.5 WL 
2OGWO2.17AGWO2.17CGW02. 

19BGW02 

BT404FB 04GW02.05GW02.06GW02. 19AGW02, NO CONTAMINATION FOUND 
17BGW02.16GWO2. lOCGWO2. 

1 OAGWO2 

BT405FB 03AGW02. 13BGW02. 13AGWO2.02GW02 METHYLENE CHLORIDE 0.4 q/L 1 

TABLE A-102 

LOW CONCENTRATlON VOLATlLES DETECTED IN EQUIPMENT RlNSEATE BLANKS 

NSB KlNGSBAY SUPPLEMENTAL RFI 



TABLE A-l 03 
SEMIVOLATILES DETECED IN EQUIPMENT FUNSEATE BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

TABLE A-l 04 
PESTICIDES/PCBS DETECTED IN EQUIPMENT RINSEATE BLANKS 

NSB KINGS BAY SUPPLEMENTAL RFI 

Sffi NUMBER 

BSUll 

07GWO 

RELATED ENVIRONMENTAL RB VALIDATION 
BLANK ID SAMPLES CONTAMINANT CONC. UNITS QUALIFIER 

BSIOlER 22AGWO2. 22BGW02.10BGW02.01GW02 NO CONTAMINATION FOUND 

O9GW02.o3GW02.OI?CGW02.1 lAGWO2. 

llCGWO2. llBGWo2 

BSdO2ER ORAGWOZ. O6GW02.O8CGW02,14GW02 NO CONTAMINATION FOUND 

BS402ER 12GWO2. 07GWO2. 15GWO2. 21GWO2. NO CONTAMINATION FOUND 

2OGWO2.18GWO2.17AGWO2.17CGWO2 

19BGwO2. O4Gwo2.O5GwO2. 06GWo2. 

19AGWO2. 17BGWO2. 16GWO2.1OCGWO2. 

lOAGW02 

02GWO ,BS402ER ,03AGW02.13BGW’X’. 13AGW02.02GWO2 ,NO CONTAMINATION FOUND I 



TABLE A-l 05 
ORGANOPHOSPHOROUS PESTlClDES DETECTED IN EQUIPMENT RINSEATE BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

REWED ENVIRONMENTAL 
SDGNUMEER 1 BLANKID 

RB 
SAMPLES 

VALIDATION 
CONTAMINANT CONC. 

Lx612/Bsa1 I Bs4DlER 
UNITS 

11BGwo2.llBGWu2D 
QUALIFIER 

NO CoNTAMlNAllON FOUND : :: :. :.:.: . . . : .‘., .:.: ,.:.:.. . . :. :...: : ,. .:.> .:.>.. 
WB36107GWO BS402ER leGWo2 

.:...:. ..:.:,):.,,. 
I NO COWAMlNATlON FOUND . . . . ..y>. ,: :: . . . ‘. ..:..: ./., ~.. :..: .:. .._ 

01124A2GWO 1 BS402ER 113AGWO2 [NO CONTAMINATION FOUND . . . ..: .:. .:::j... ..::: :..:: :...: .:. :...> .+...:::: :.:.,: :.:,..:, ,. :.. ,. :.z:.:::: 

TABLE A-106 
HERBICIDES DEIECTED IN EQUIPMENT RINSEATE BLANKS 

NSB KlNGSBAY SUPPLEMENTAL RFI 

TABLE A-167 
DIOXWFURANS DEfECTED IN EQUIPMENT IUNSEATE BLANKS 

NSB KlNGSBAY SUPPLEMENTAL RFI 

-. 



TABLE A-108 

METALS AND CYANIDE DETECTED IN EQUIPMENT RINSEATE BLANKS 
NSB KINGSBAY SUPPLEMENTAL WI 

SDG NUMBER 
E6401 

RELA’ 
BLANK ID SAMPI 
BS4OlER OlGWl 

ilcGC.- 
CGCGWO; 
I 

TABLE A-109 

SULFIDE DETECTED IN EQUIPMENT RlNSEATE BLANKS 
NSB KINGSBAY SUPPLEMENTAL RFI 

RELATED ENVlRONMENTAL 
SOC NUMBER 1 BLANKID SAMPLES 
mdmDO612 I BsmER II&W02 03AGWO2 22BGWO2,lOBGWO2 

030GW4 PACWOZ 03XWQz OlGWO2 
09SWO2 llEGWO2 11AGWOl. 1lCGWOl. 
asBGwo2 wcGw02.14Gw4 Kx3vo2 
lXwO2 21GW4 2KiW02. D8AGWM 
07GWO-2 18GWO2 17AGWO2 17CGWO2 
19BGwo2 

as402ER OSBGWQ 08CGWO2 14GWO2 12GWO2 
lXwo2 21GWO2 zoCWO2 oaAGWO2 
07GWO2 18GWO2 17AGWO2 17CGWO2 
19BGWO2 19AGWO2 17BGWO2 16GWO2 
lOCGWll2 04GwO2 05GwO2 06GwO2 
1OAGWO2,138GWO2,13AGWO2 

R0 VALIDATION 
CONTAMINANT CONC. UNlTS QUALIFER 
NO ~NT&,,~T,‘,N ,=wN,J ’ :,: :j:: ::+qj:j .,I. .::;:(::j:j: :,; .j, 

i:::;;:; ;;;;: :;,::. :, :,::.. 
..:,:,j: ,# ::.:,:::,:.‘:.:::.: jj ,... 

:. :: ::. . ..-.-::.:. . . :.::.,: : ::..“,:‘..~.I:~~,‘:.i.:. . 
..: . .._/ :..‘..:.:: : ::::-:’ :y::. ‘.;:,.” : . . . . ,:,. . . . 
:.y:::.j .,.: :.. ,j:j::. . . ::: . . ., ,.,. j;:. 5.: ..j: ..“. ,.:..;, . . 

,, ‘y ., ‘:“: :..:..::;:y:::, ,..: ,... : : : ,. .,.::::. ;:::. : ‘.‘... .y.:. ,.,.: j .. 
,.,.,,,.,.,. ._ ..) :, :..+j:; ::.A.:.:. .i.: :.:., .;,.:.,:, .:.. . : .:.. 1,:: 

j,:$jy jy: ,; :,: : 
.:::.. ‘.?.“. .‘.. .y.. .,( :.. .::i:.i: ;‘.I::. .y:.:: j :.,.:.: :: +:j:‘.j:::. 

. . . . :. ..:...j ,.:. ,..:,.: .,( j. ), ..’ 
::::;::::;:)<y:. : ” j . . : ;: :(::::. ::: :.,,. :T ,:.:.:_ :.:.:.::A.:. ,:;, : ., ,. ::i:: ;.;:;;.:::;> ;:;:ji:: .,. .A.... . . . . . . .: : .,.., . . . ,. :., : 

NO CONTAMINATION FOUND :~:jlj~,:j~l~~~:::~:~~,~:. : ::c .:j..j:. ;:::j :: :: i. . . ..~i.~..::::...~.::::., : . . ...>....,.:.: ,.,. .::..: :.,‘i’::.::i:j::j::;,i :.: :::,: ..>.. .‘.:.::‘..‘:,::‘.i.i::::‘::~.. : ,,: 
j: .: : :::. ,;:,,, :: . . .:.:. .:.:.:...: .A:. . . .: :: ;.;::j ::.;.I: :.. ‘_::. .,? .._, ,.,.,,.: ,., ,. . . . . . . . :,:,: :.,:>: .-‘:.I .I,. ,.:, 

::i’i:;:;:i:; ‘::.:;) .: . . ,. ~ ,,:::. .,.+: ./. . . .A... 
,. . . . . .._. . . :: j i;:;;;:;i,i {&{I:. ,:..: 

. .._ . . . . . . >,::c ::.:> ; ;f,: :i ,I:‘lii,;i-;/ii.i’,; .:. : 
..: ::+::ig i.‘;?:):jj : :.,: :::,: .A: ,.:::j:::.j:j:+ y. 

:.:.:.: . . . . . . . ::.: . . . . j ,‘;:;:;j;:i;:‘;ii~ . . :. . .y::::: 2;:: . ..j 
: :::.::::,.: ..j,: ; ; ; j+ jjy_j;. $:j ;:c.; ::;.y v:: :::i:.~~.jiiii:j:‘:il-j.: ., ,., ,. . . : :.,.:.._:_: . . . . .:.:. :: :.: ., . . . . .,... . . . . :‘.::Y . ...:‘:‘..:..:::.:::. .::.:. 



TABLE A-l 10 
GCi?vlS VOLATILES DETECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

RELATE0 ENVIRONMENTAL 

5R BLANK ID SAMPLES 

85401 BS4OlFB 22AGWM. 228GW02.10BGW02.01GW02. 

09GWO2. CUBGWM 03CGWO2, IlAGWOl. 

1 ICGWOI, 11 BGWGZ, OBAGWOZ. OSBGWCt2. 

08CGWO2.14GWM. 12GWO2.07GW02. 

IXWOZ, ~IGW02.20GW02.18GW02. 

17AGW02,17CGW02,19BG%‘02,04GW02. 

OXWQ WGWOZ, 19AGWU2,17BGWM. 

18GW02.1OCGW021MGWU2, WAGWO2, 

13EGWO2.13AGWO2 oxwo2 

FB VALlDATlON 

CONTAMINANT CONC. UNITS QUALIFIER 

NO COKTAMINATION FOUND ‘. 

.,: 
: ,,:.: ‘. : 

/’ 

TABLE A-l 11 
SEMNOLATILES DETECTED IN FIELD BLANKS 

Ns6 K~NGS~AY SUPPLEMENTAL 12Fl 

SDG NUMBER SDG NUMBER 

8301 8301 

RELATED EWVIRONYENTAL RELATED EWVIRONYENTAL FB FB VAUDAllON VAUDAllON 

1 BLANKID BLANK ID SAMPLES SAMPLES CONTAMINANT CONC. CONC. UNlTS UNlTS OUALIFIER OUALIFIER 

( BS4OlFB BS4OlFB 2csGwu2. P8Gkw2.108Gwu2.01Gvw2. 2csGwu2. P8Gkw2.108Gwu2.01Gvw2. NOCONTAhVNATlON FOUND ,. ,, : : .:, : .:, 

OP3W2.03%%%‘2.03CGV.U2.1 lAGW31. ‘. ‘. 
,. ,. 

: . ;:.:.... ;:.:.... 

IlCGwJl. 118GwJ2.~ 
,, .;:. .:y ,, .;:. .:y 

omGwo2 ,’ .:.. .’ ,’ .:.. .’ . . . . 
oscGwu2.lawo2. I-. 07Grm. .’ .’ 

lsGwo2. ZlGwoz. 2oGvm. 18Gvv.22. 

17-Z 17CGWO2 188GWJ2 G4GWJ2 :..: : :..: : : : 

osaw2.06cwm. 19Aoy11o2.17BGHJ2. 
. . :.. : . . :.. : 
.: .:.... ‘:,:.j,‘:, ; .’ .: .:.... ‘:,:.j,‘:, ; .’ :. :. 

16Gwo2 locGwo2.laAGwo2. a3AGwJ2. .‘. .‘. 

13BGvvM. 13AGwo2. o2mw2 

TABLE A-l 12 
PESTICIDESR’CBS DETECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

RELATED ENVIRONMENTAL F0 VIUIDAT~ON 

SO’2 NUMBER 1 BLANKID SAMPLES CONTAMINANT CONC. UNlTS QUALIFIER 

BS401 1 BS401FB 22AGW02.22BGW0210BGW02.01GW02. NOCCNTAMlNATlONFOUND :: I-::. :: :.. 

09GWO2.03BGWO2 03CGWO2.11AGWOl. 

11cGWOl. llBGWO2. oBAGWO2 oBBGWO2, 

WCCiWO2.14GWo2 12GWM 07GWO2. 

15GW02,21GWO2,2fKXfO2,18GW02. 

17AGW02.17CGW02.19BGW02.O4GWQ2. 

OXWOZ O8GWO2.19AGW02.17BGW02. 

lXWO2,1UCGWO2.lOAGWO2.O3AGWO2, 

~~~BGWO~,~~AGWO~.O~GW~J~ 
.:..: .,:.. . . . ” 

.. 



TABLE A-l 13 

ORGANOPHOSPHOROUS PESTICIDES DETECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

RELATED ENVIRONMENTAL FB VALIDATION 

sDGNUMBER I BLANK10 SAMPLES CONTAMINANT CONC. UNmS QUALIFIER 

BS401 ( WOlFB IllE!GWoZ. 16GWM. 13AGWO2 ,,L,O~T~,~~~FO”,S,,,,:. .:,. . . . ,. ..i... f .,., . ...,:.‘.. .: ,: 

TABLE A-l 14 

HERBICIDES DETECTED IN FIELD BIANKS 

NSB KINGSBAY SUPPLEMENTAL WI 

~13Alu) I~MRONLIEN~~ 

SDGNUMBER 1 BLANKID SAMPLES 
0301 1 BS4OlFB I11BGWO2.16GWO2.13AGWO2 

I 

FB VALIDATION 
CONTAMINANT CONC. UNITS QUALIFIER 

1 1 NO c(JNTM,MT,ON FO”p.JD ,:.:.:.:. :: .‘.:):: ,.,: : : I .,:. :...+::::.::I . . . . :..+:.::::j :&..:.::.:: ..,. :...:.: :., ::.:. .h 

. 

TABLE A-116 

DIOXINiFURANs DETECTED IN FIELD BLANKS 

NSE KINGSBAY SUPPLEMENTAL RFI 

RELATED ENVIRONMENTAL FB VALIDATION 
SDGNUMBER I BLANKID SAMPLES CONTAMINANT CONC. UNITS Q UALIFIER 

ESdOl I BS4OlFB I11BGW02.16GW02,13AGW02 , m a,,,Tm,mT,ON FO,J.,,, , . . :. :. *A..:. .: :.: : . :: .t. .A:. :>:-:::::::::::.::::::.::.‘:- . . .: ..: .. 

TABLE A-116 

METALS/CYANIDE DETECTED IN FIELD BLANKS 

NSE KINGSBAY SUPPLEMENTAL RF1 , 

~RELATEO ENVlRONMENTAL I I- 

_- ._. 
09Gwm. 03Bc?MQo3cGw~ 11AGwOl. 
11cGw01.11Bmvu2.oaAGw0;?o8BGw02. 
OECGWO2 14GWO2 12GWOZ 07GWDZ 
1sGw02,21ciw02,2oGwo2 16Gw02 
17Acwo2 17cGwo2 lsBGwo2 MGwo2 

VALIDATION 



TABLE A-l 17 

SULFIDE DETECTED IN FIELD BLANKS 

NSB KlNGSBAY SUPPLEMENTAL RF1 

RUATEO ENWRONMENTAL 

BLANK ID SAMPLES CONTAMINANT 

BSUIIFB 22AGWO2 22BGWO2 lOBGWO2 OlGWO2 NO CONTAMINATION FOUND 
093Wo2. CQEGWQ 03CGWO2, IlAGWOl. 
11CGwo1. llsGWo;? OeAGwoz. owGwO2, 
00CGWO2 14GWUZ 12GWM. 07GWO2 
15GWO2 2lGWO2 xxjWO2 18GWO2. 
17AGWQ 17CGWM, 19BGWCQ 04GWO2, 
C5GWO2 CSGWOZ 19AGWO2 17BGW4 
10GWO2 lOCGWO2 IOAGWO;! mAGWO2 
13EGWO2 13AGWU2.02GWU2 

:: 

TABLE A-l 18 
GClMS VOLATILES DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

RELATED ENVIRONMENTAL MB VALIDATION 

SDG NUMBER BLANK ID SAMPLES CONTAMINANT CONC. UNITS QUALlFlER 

02GW0 VBLKJ 02GW02.03AGW02.03AGW02MS. OBAGWO2MSD, NO CONTAMINATION FOUND 
13BGW02, BT405FB 

BS401 VBLKI 01 GWOZ. 03CGWO2. 1 OBGWOZ, 11 AGWOl, NO CONTAMINATION FOUND 
11 AGWOlMS. IIAGWOIMSD, llCGWO1, 22BGW02. 
22BGW02D. BS401 ER, BS402FB. BT402FB. 
BT403FB 

VBLK2 03BGW02.08AGW02.08BGW02.08CGW02. NO CONTAMINATION FOUND 
09GW02. 14GW02, 22AGW02 

07GW0 VBLKl 07GW02.12GW02. 12GW020. 15GW02, NO CONTAMINATION FOUND 
17AGW02.17AGW02D. 17AGW02MS. 17AGW02MSD, 
10GW02.2OGWO2,2lGW02 

VBLKZ 04GW02, 05GW02.06GW02, IOAGWOZ, NO CONTAMINATION FOUND 
IOCGWOZ. 17BGW02.17CGW02.19AGW02, 
19BGW02. BS402ER 

VBLKJ lOAGW02D. BT404FB NO CONTAMINATION FOUND 

07GWOICO836 VBLKl 16GW02 NO CONTAMINATION FOUND 

BSaOl/DO612 VBLKI llBGW02 NO CONTAMINATION FOUND 1 I 
02GWO/D1124 ( VBLKl 13AGW02 NO CONTAMINATION FOUND I I 



TABLE A-l 19 
SEMIVOLATILES DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

IlCGWOl. 22AGW02,22BGW02, 22BGW02D. 

07GWO/D0836 
BS4OlfDO612 

OZGWOIDI 124 

IOCGWOZ. 12GW02. 
12GW02D, 15GW02.17AGW02. 17AGW02D. 
17AGW02MS. 17AGW02MSD. 17BGW02.17CGW02, 
18GW02. 19AGW02.19BGW02, 20GW02. 
21GW02, BS402ER 

SBLKl 16GW02 BlS(2XTHYLHEXYL)PHTHALATE 1.5 l&j/L CRQL 

SBLKI 11 BGW02 BENZYL ALCOHOL 1.1 uqR 

SBLKl 13AGW02 BIS(2-ETHYLHEXYLjPHTHALATE 1.5 uq/L CRQL 

TABLE A-l 20 
PESTlClDESlPCBs DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

17AGWOZMS. 17AGW0 
17CGW02.18GW02.19AGW02 19BGW02 



TABLE A-l 21 
ORGANOPHOSPHOROUS PESTICIDES DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

RELATED ENVIRONMENTAL MB VALIDATION 
SDG NUMBER BLANK ID SAMPLES CONTAMINANT CONC. UNITS QUALIFIER 
07GWOID0836 BLANK 16GW02. BS402ER NO CONTAMINATION FOUND 
BS401/D0612 BLANK 11 BGWOZ. 11 BGWOZD. 11 BGWOZMS, NO CONTAMINATION FOUND 

11 BGWOZMSD. BS401 FB. BS401 ER 

OZGWOIDI 124 BLANK 13AGW02 NO CONTAMINATION FOUND 

TABLE A-l 22 
HERBICIDES DETECTED IN METHOD BLANKS 

- NSB KINGSBAY SUPPLEMENTAL RFI 

TABLE A-l 23 
DIOXIN/FURANS DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

RELATED ENVIRONMENTAL MB VALIDATION 
SDG NUMBER ) BLANKID SAMPLES CONTAMINANT CONC. UNITS QUALIFIER 

075082 I 075082UOlMB 16GW02 NO CONTAMINATION FOUND 

075049 075049-00lMB llBGWO2. 11BGWOZD. I~BGWOZMS, NO CONTAMINATION FOUND 
11 BGWOZMSD 

075049-002MB BS401ER NO CONTAMINATION FOUND 

075125 075125-OOlMB 13AGW02 ) NO CONTAMINATION FOUND 



TABLE A-l 24 
METALS/CYANIDE DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

07GWO2. lOAGWO2. IOAGWOZD, lOCGW02, 
IZGWOZ. 12GWOZD. lSGW02. 17AGW02, 
17AGWOZD. 17BGW02.17CGW02.18GW02. 
19AGW02. 19BGW02. ZOGWOZ. 21GW02 

TABLE A-l 25 
LOW cot4cENmnoN voLAnLE ORGANIC COMPOUNDS 

WATER SAMPLE AND DUPLICATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

SOG SAMPLE ID MATRIX SAMPLES COMPOUND CON’S ICONC IRPD IRPD OUT 

OlGW03 12GVW3 WATER 15 NO COMPOUNDS DEi-ECTED 1 I I I 

, lAGyvo3 ~~,,DlyllFlnF 1 10 1 16 I=ld6-% 1 

03BGvw3 22BGwoj WATER ?%I 0 

I I I 
BENZENE I 5 ., 3 ,z.m,vI, Y 

TOLUENE I 2 12 1~1~10 
CHLOROEIENZF~~ *. .- I ‘) I212mb10?&10 

EI-PWLBENZC., LIC 1 62 1 & I&I%I __ _ - , 01 .J 

03cGwo3 16GWO3 WATER 16 CARBON DISULFIDE 1 11 1 14 1 20% 1 24% I ; 

l.l-DICHLORO~I E I2 131 2o%I4o%I 1 
ClS~.MICHLOROETHE..- 20961 11961 0 
CMETIM-2-PENTANONE ?%I 1 

TOTAL SAMPLES a6 



TABLE A-126 
SEMIVOLATILE ORGANIC COMPOUNDS 

WATER SWPLE AND DUPLICATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

TOTAL SAMPI ES 

A-- MATRIX 

WATER 

B”l- 

DUPLICATES 
COLLECTED 

11.4% 

RPD IN 

2 

Y WITHIN 
RPD OUT RPD LIMIT 

6 25.0% 

TABLE A-127 
PESTICIDESFCBS 

WATER SAMPLE AND DUPLICATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

NO. ASSC. SAMPLE DUP hlAX RPD 

SDG s.AhlPLE ID MATRIX SAMPLES COMPOUND CONC. CONC RPD RPD OUT 

a3BGw03 ] i2BGWCl3 1 WATER 1 5 1 HEPTACHLOREFOXlDE 1 0 1 0.027 1 20% 1 ND I 1 

TOTAL SAMPLES 5 

XOF 

DUPLICATES I X WlTHlN 



SDG SAMPLE ID 

OlGW03 11 AGWOJ 

12GW03 

03BGwo3 22BGW03 

03CGW03 16GW03 

TABLE A-128 
METALS AND CYANIDE 

WATER SAMPLE AND DUPLICATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

TOTAL SAMPLES 

MATRIX 
WATER 

WATER 

WATER 

WATER 

NO. ASSC. 1 SAMPLE 1 DUP I RPDI 

SAMPLES 
15 

35 

..- ..__ __ 
POTASSIUM 19300 19400 200% 10% 0 

SODIUM 36000 35600 20% 1% 0 
VANADIUM 6.9 6.6 20% 1% 0 

%OF 
DUPLICATES 
COLLECTED RPD IN 

% WITHIN 
RPD OUT RPD LIMIT 

11.4% 38 12 76.0% 



TABLE A-l 29 
SULFIDE 

WATER SAMPLE AND DUPLICATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

1 DUPLICATES ) I I XWlTHlN 1 

COLLECTED 

11.4% 

RPD IN 

0 

RPD OUT RPD LIMIT 

0 100.096 



TABLE A-l 30 
LOW CONCENTRATION VOLATILE ORGANICS COMPOUNDS 
WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

MS = MATRIX SPIKE SAMPLE llAGW03 SDG 01 GW03 

MSD = MATRIX SPIKE DUPLICATE MS I MSDI I 
I - apn - RFI PFRCI=NT DIFFERENCE 

vc _ >A COMPOUNDS 
\ JINYL CHLORIDE 
I Zl3lCHl OROFTHANE 

t %R %R %RPD 
UNITS I 

ug/L 80 1100 22 
LlCl/L 100 1100 0 -..- .,_ _._.._ _.... ..- ~.a 

CARBON TETRACHLORIDE ug/L 100 100 0 

1,2-DICHLOROPROPANE uglL 100 100 0 

CIS-1,3-DICHLOROPROPENE ug/L 100 100 0 
TRICHLOROETHENE ug/L 100 100 0 
1 ,I ,2-TRICHLOROETHANE lldl 1lX-l ll%l 0 

RFN7FNF I _ .  . - - .  . -  ug/L 100 loo 0 

BROMOFORM ug/L 80 80 0 

TETRACHLOROETHENE ug/L 100 100 0 
1,2-DIBROMOETHANE ug/L 80 100 22 

1,4DICHLROROBENZENE ug/L 80 80 0 

l DENOTES VALUE NOT WITHIN QAIQC ADVISORY LIMITS 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

01 GW03: 01 GW03,06GW03,07GW03,08AGW03,08BGW03,08CGW03,09GW03, 

1 lAGWO3,l IAGWOJD. 11 BGW03,l lCGWO3, BSSOl FB, BT501 FB, 12GW03, 

12GW03D, 14GW03,15GW03,18GW03,20GW03, BS50lER 

I COMPOUND t ADVISORY LIMITS I RPD 1 
I %R WATER 

VINYL CHLORIDE I 60%-l 40% 

1 ,ZDICHLOROETHANE 
CARBON TETRACHLORIDE 

1.2-DICHLOROPROPANE 

CIS-l J-DICHLOROPROPENE 

TRICHLOROETHENE 
1 .1.2-TRICHLOROETHANE 

60%-l 40% 

60%-l 40% 

60%-l 40% 

60%-l 40% 

60%-l 40% 
60%-l 40% 

WATER 

40 w 40 
40 

40 

FFl 



TABLE A-l 30 (Continued) 
LOW CONCENTRATION VOLATILE ORGANICS COMPOUNDS 
WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

03BGW03: 03BGW03, lOBGWO3, 10CGW03,22BGW03,22BGW03D. BT507FB 



TABLE A-130 (Continued) 
LOW CONCENTRATION VOLATILE ORGANICS COMPOUNDS 
WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

M! j = MATRIX SPIKE 

UPLICATE MSD = MATRIX SPIKE 01 
SAMPLE 17BGW03 03CBWO3 

MS 1 MSD 1 I 
CE I %R 1 %Rm%RPD RPD = RELATIVE PERCENT DIFFEREN 11 IS UNITS 

JINYL CHLORIDE ug/L 100 100 0 

ILOROETHANE ug/L 100 100 0 

CHLORIDE ug/L 100 100 18 

1,2-DICH 
CARBON TETRA 

1,2-DICHLOROPROPANE 

CIS-1.3-DICHLOROPROPENE 
TRlCilLOROETHENE 

1 
1 ,I ,2-TRICHLOROETHANE 

BENZENE ug/L 100 100 0 

BROMOFORM ug/L 100 100 0 

TETRACHLOROETHENE ug/L 100 100 0 

1 ,ZDIBROMOETHANE ug/L 100 100 0 

1,4DICHLROROBENZENE ug/L 100 loo 0 
l DENOTES VALUE NOT WITHIN CUUQC ADVISORY LIMITS 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

03CGW03: 02GW03,03AGW03,03CGW03,04GW03,05GW03, IOAGWOJ, 13AGW03, 

13BGW03,16GW03, 16GW03D, 17AGW03,178GW03,17CGW03,19AGW03, 

19BGW03,21 GW03,22AGW03, BS502ER, BT502FB, BT506FB 

COMPOUND 1 ADVISORY LIMITS I RPD 
I 

“’ - 
I 

WATER 

VI -..- -... -- I -.. .40% 

1,2-DICHLOROETHANE I 60%-l 40% 

~CARB~NETRACHLORIDE 1-- ~ 60%-l 40% -Al 

1,2-DICHLOROPROPANE I 60%-A 40% 

CIS-1.3-DICHLOROPROPENE 60%-l 40% I 
TRICHLOROETHENE 60%-l 40% 

1 ,1.2-TRICHLOROETHANE 60%-l 40% 

BENZENE 60%-l 40% 

BROMOFORM 60%-l 40% 

TETRACHLOROETHENE 60%-l 40% 

1,2-DIBROMOETHANE I 60%-l 40% 

1 .QDICHLROROBENZENE 60%-140% 

40 
40 

H 
40 
40 
40 

K-l 



TABLE A-l 31 
SEMIVOLATILE ORGANICS COMPOUNDS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

ATRIX SPIKE DUPLICATE 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

01 GW03: 01 GWO3,06GW03,07GW03,08AGW03,08BGW03,08CGW03,09GW03, 

1 IAGWOJ, 1 lAGWOJD, 11 BGWOJ, 11 CGWOJ, BSSOI FB, 12GW03, 
12GW03D, 14GW03,15GW03,18GW03,20GW03, BS501 ER 

COMPOUND IADv~soRY LIMITS 1 RPD 1 
% R WATER 

12%-l 10% 
27%-123% 

1 36%-97% 1 

1 41%-116% 

469 

10%-80% 50 

24%-96% 38 
9%-l 03% 50 

260, 6-11 
H 

1 

PHENOL 

2-CHLOROPHENOL 
1 .CDICHLOROBENZENE 

N-NITROSO-Dl-N-PROP.(l) 
1,2,4TRICHLOROBENZENE 

4CHLORO&METHYLPHENOL 
ACENAPHTHENE 

CNITROPHENOL 

2,QDINITROTOLUENE 

PENTACHLOROPHENOL 

PYRENE 



TABLE A-131 (Continued) 
SEMIVOLATILE ORGANICS COMPOUNDS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MS = MATRIX SPIKE SAMPLE 17BG W03 SDG 03CGW03 

MSD = MATRIX SPIKE DUPLICATE MS MSD 

RPD = RELATIVE PERCENT DIFFERENCE %R %R %RPD 

SVOA COMPOUNDS UNITS 

PHENOL ug/L 69 61 12 

2-CHLOROPHENOL ug/L 69 68 1 

1 CDICHLOROBENZENE us/L 64 66 3 
IN-NITROSO-Dl-N-PROP.(l) ug/L 64 68 6 

ICHLOROBENZENE ug/L 66 70 6 

ETHYLPHENOL ug/L 77 83 7 

ACENAPHTHENE ug/L 76 80 5 

CNITROPHENOL ug/L 43 64 39 

2,CDINITROTOLUENE ug/L 80 82 2 

PENTACHLOROPHENOL ug/L 69 73 6 
PYRENE uglL 86 92 7 

l DENOTES VALUE NOT WITHIN QAIQC ADVISORY LIMITS 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

L Pt 

2-l 

I COMPOUND ADVISORY LIMITS 1 RPD 

% R WATER 1 WATER 

jFNC)I 12%-110% .-..-- I 

:HLOROPHENOL 1 27%-123% 

I-DICHLOROBENZENE 1 36%-97% 

03CGW03: 02GW03,03AGW03,03CGW03,04GW03,05GW03,1 OAGWOJ, 13AGW03, 
13BGW03,16GW03,16GW03D, 17AGW03,17BGW03,17CGW03,19AGW03, 

19BGW03.21 GW03,22AGW03, BS502ER 

l,r. -.-..-- ~~ 

N-NITROSO-Dl-N-PROP.(l) 

1,2,4TRICHLOROBENZENE 
4CHLORO-3METHYLPHENOL 

ACENAPHTHENE 

QNITROPHENOL 
2,4DINITROTOLUENE 
PE 1NTACHLOROPHENOL 

PYRENE 

41 %-I 16% 

39%-98% 
23%-97% 

46%-l 18% 

1 24%-96% 

1 9%-l 03% 

1 26%-127% 



TABLE A-l 32 
PESTICIDESIPCBS 

WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MSD = MATRIX SPIK 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

01 GW03: 09GW03, 11 CGW03, 14GW03, BS501 ER, BSSOI FB 

03BGW03: lOBGW03,22BGW03,22BGW03D 

COMPOUND 

gamma-BHC(Lindane) 

HEPTACHLOR 

ALDRIN 

DIELDRIN 

ENDRIN 
4,4’-DDT 

ADVISORY LIMITS RPD 
% R WATER WATER 

56%-l 23% 15 
40%-l 31% 20 
40%-l 20% 22 
52%-l 26% 18 
56%-l 21% 21 
38%-l 27% 27 



TABLE A-l 33 
METALS AND CYANIDE 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

01 GW03: 01 GW03,06GW03,07GW03,08AGW03,08BGW03,08CGW03,09GW03, 

11 AGWOJ, 11 AGW03D, 11 BGWOJ, 11 CGWOJ, BS501 FB, 12GW03, 

12GW03D, 14GW03, 15GW03, 18GW03,20GW03, BS501 ER 

COMPOUND 

ALL COMPOUNDS 

ADVISORY LIMITS RPD 

%R WATER WATER 

75%-125% +I-20 OR +/-CRDL 

= RPD Limits applicable only on values 5 times the Contract 
Required Detection Limit (CRDL) 

NOTE: SOME VALUES WERE ROUNDED TO LIMIT SIGNIFICANT FIGURES TO THREE (3). 



TABLE A-133 (Continued) 
METALS AND CYANIDE 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MS = MATRIX SPIKE SAMPLE 10BGW03 SDG 03BGW03 
MD = MATRIX DUPLICATE SAMPLE lOBGW03 I MS I MT) 

RPD = RELATIVE PERCENT DIFFERENCE 
METALS COMPOUNDS 

ALUMINUM 
ANTIMONY 

ARSENIC 

UNITS 

ug/L 
ug/L 
us/L 

.._ 

RPD 

5.7 
200 
NC 

BERYLLIUM ug/L 107 NC 

CADMIUM ug/L 105 1.6 
CALCIUM LlglL NR 2.3 
CHROMIUM us/l 104 181 

~COPPER 

I -CT- , ._. I .-.. 

I ug/L 1 102 I NC 
ualL I 98.9 20.0 

IRON ug/L 103 0.7 
LEAD ug/L 97.9 NC 
MAGNESIUM ug/L NR 2.4 
MANGANESE ug/L 104 14.4 
MERCURY ug/L NR NC 
NICKEL ualL 104 9.5 
POTASSIUM 

SELENIUM 

SILVER 
SODIUM 

VANADIUM 

ZINC 
CYANIDE 
- DENOTES VALUE NOT WITHIN QAKX ADVISORY LIMITS 

uglL NR I 1.2 
us/L 77.0 NC 
uglL 97.0 NC 

WL NR 2.6 
ug/L 90.6 NC 
uglL 102 1.3 
ug/L 106 23.9 
ug/L NR NC 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

03BGW03: 03BGW03, lOBGW03, lOCGW03,22BGW03,22BGW03D 

COMPOUND 

ALL COMPOUNDS 

ADVISORY LIMITS RPD 
%R WATER WATER 
75%-l 25% +/-20 OR +/-CRDL 

= RPD Limits applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 
NOTE: SOME VALUES WERE ROUNDED TO LIMIT SIGNIFICANT FIGURES TO THREE (3). 



TABLE A-l 33 (Continued) 
METALS AND CYANIDE 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MS = MATRIX SPIKE SAMPLE 17BGW03 SDG 03CGW03 
MD = MATRIX DUPLICATE SAMPLE 17BGW03 MS I MD 

RPD = RELATIVE PERCENT DIFFERENCE %R RPD 
METALS COMPOUNDS 

ALUMINUM 

ANTIMONY 

ARSENIC 

UNITS 1 

ug/L 
us/L I 

96.7 13.6 
96 1 NC 

I --- , I 

I ualL I 109 I NC I t 

BARIUM 
BERYLLIUM 

CADMIUM 
CALCIUM 

ugtL 
uglL 

ug/L 
us/l 

94.2 4.6 
96.6 NC 
99.4 8.9 
NR ccl _u- . -.- 

CHROMIUM ug/L 94.5 7.4 
COBALT uglL 94.9 NC 
COPPER ualL 94.3 15.7 

I IRON I us/L I 94.8 1 0.6 I 
I LEAD I us/L I 105 I NC I 

MAGNESIUM 

MANGANESE 
MERCURY 

NICKEL 

POTASSIUM 

ug/L 
ug/L 

Ug/L 
us/L 

NR 4.3 

95.6 40.3 
103 NC 

95.0 2no I -c. - I I -_- 

I us/L I NR I 8.7 I t 

I SELENIUM I us/L I 99.4 I NC I 
SILVER 

SODIUM 
THALLIUM 

VANADIUM 

ug/L 
ug/L 
ug/L 
us/L 

102.6 NC 
NR 3.5 

99.0 200 
94.2 NC 

IZINC I w/L I 96.3 1 14.9 I 
(CYANIDE I uglL 80.6 I NC I 
- DENOTES VALUE NOT WITHIN QAKK ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

03CGW03: 02GW03,03AGW03,03CGW03,04GW03,05GW03,1 OAGW03,13AGW03, 
13BGW03,16GW03,16GW03D, 17AGW03,17BGW03,17CGW03,19AGW03, 

19BGW03.21 GW03,22AGW03, BS502ER 

COMPOUND 

ALL COMPOUNDS 

ADVISORY LIMITS RPD 

%R WATER WATER 

75%-l 25% +I-20 OR +I-CRDL 

= RPD Limits applicable only on values 5 times the Contract 

Required Detection Limit (CRDL) 
NOTE: SOME VALUES WERE ROUNDED TO LIMIT SIGNIFICANT FIGURES TO THREE (3). 



TABLE A-l 34 
SULFIDE 

WATER SAMPLE MATRIX SPIKE/ DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MS = MATRIX SPIKE SAMPLE 1 IAG W03 SDG 01 GW03 
MSD = MATRIX SPIKE DUPLICATE MS MSD 

RPD = RELATIVE PERCENT DIFFERENCE %R %R RPD 
SULFIDE I UNITS 
SULFIDE I mg/L 100 

l DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 
104 1 3.9 

CORRESPONDING SDGS AND ASSOCIATED SAMPLES 

01 GW03: 01 GW03,06GW03,07GW03,08AGW03,08BGW03,08CGW03,09GW03, 

11 AGW03, 11 AGWOJD, 11 BGW03,ll CGW03, BS501 FB, 12GW03, 

12GW03D, 14GW03,15GW03, 18GW03,20GWO3, BS501 ER 

MS = MATRIX SPIKE SAMPLE 17BGW03 SDG 03CGW03 
MSD = MATRIX SPIKE DUPLICATE MS MSD 

RPD = RELATIVE PERCENT DIFFERENCE %R %R RPD 
SULFIDE I UNITS 
SULFIDE I mglL 146 

- DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 
1 138 I 5.6 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

03CGW03: 02GW03,03AGW03,03CGW03,04GW03,05GW03. lOAGW03,13AGW03, 
13BGW03,16GW03,16GW03D, 17AGW03,17BGW03,17CGW03,19AGW03, 

19BGW03,21 GW03,22AGW03, BS502ER 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

COMPOUND 

SULFIDE 

ADVISORY LIMITS’ RPD 
%R WATER WATER 
25%-l 97% 11 



TABLE A-l 35 
SURROGATE % RECOVERIES 

LOW CONCENTRATION VOLATILE WATER SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

SDG 

01 GW03 

SAMPLE ID I SMCl I TOTAL OUT 

ni c,wm I 84 I 0 -. -._-- I - I 

I 

06GW03 88 I 0 

07GWO3 I 94 0 

I 
I 

I I 
08AGW03 I 91 I 0 

08BGW03 84 0 

11 AGWOJMSD 88 0 

t 
11 BGWOJ 92 0 
11 CBWOJ 96 0 
12GW03 95 0 

12GW03D 106 0 
1 AGWn3 In6 0 . .-__-- I .-- I 

15GW03 I 102 I 0 

lBGW03 110 0 

20GW03 112 0 

BS501 ER 104 0 
R.snt FR Rfi 0 

I I 

----.. I 
I 

-- 
I 

BTSOI I=0 I 88 I 0 I 
03BGW03 I 90 I 0 I 03BGW03 
1 OBGWOJ I 93 I 0 
I ncf2wm A7 0 .---_.-- I -. I 

22BGW03 I 86 I 0 

22BGW03D 85 0 ___-..-- 
I 

22BGW03DI MS I ‘79 I 1 t I 
22BGW03DMSD ‘79 I 1 

BT507FB 92 0 



TABLE A-l 35 (Continued) 
SURROGATE % RECOVERIES 

LOW CONCENTRATION VOLATILE WATER SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

I SDG I SAMPLE ID I SMCl I TOTAL OUT 

03CGW03 02GW03 I 94 I 0 

03AGW03 I 101 I ~~~ 0 
03CGW03 II8 0 I 
04GW03 103 I 0 
05GW03 I 96 0 -- 

1 OAGW03 108 0 

13AGW03 115 0 

13BGW03 104 0 
L 

16GW03 105 0 

16GW03D 104 0 

17AGW03 112 0 

17BGW03 103 0 
17BGW03MS 104 0 

I 
I I 

17BGWOJMSD I 104 I 0 I 

17CGW03 97 0 

19AGW03 113 0 

19BGW03 96 0 

21 GW03 110 0 

22AGW03 106 0 

BS502ER 110 0 

BT502FB 108 0 

BT506FB 98 0 

SMCl = BROMOFLUOROBENZENE QC LIMITS 80% - 120% 

D - INDICATES SURROGATE DILUTED OUT 

l - INDICATES VALUE OUTSIDE QC LIMITS 

# SAMPLES 

52 

% REC %REC % TOTAL 
IN OUT IN 
50 2 96.2% 



TABLE A-136 
SURROGATE % RECOVERIES 

SEMIVOLATILE WATER SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

I s5 I S6 I s7 I S8 I SDG 1 SAMPLE ID 1 Sl 1 S2 1 53 1 54 , -_ , __ , -. , _~ , TOTALOUT 

OlGW03 I OlGW03 i 60 I 58 I 38 1 69 1 65 I 84 1 68 1 60 1 0 

06GW03 1 52 1 48 1 l 22 1 53 1 55 1 76 1 55 1 50 1 1 

r-l7GWt-l.? 
-. -.--- 

I sfi 
-- 

I 54 
- 

I ‘30 
-- 

1 61 1 
I 

59 
-- 

1 
I 

72 - 1 61 1 54 
I 

1 
I 

1 

OBAGW03 I 60 I I -- I 60 .~ 1 40 I I 69 I 67 I 80 I 65 I 58 I 0 I 

08BGW03 I 64 I 64 I 56 I 79 I 73 1 79 1 76 I 62 1 0 I 

nnrcwg3 1 50 1 50 1 ‘30 24 49 77 41 52 I 

I3 I 76 I 60 I ‘IO 69 67 81 72 68 I 

71 68 99 72 68 0 

““--. w 

OSGWC- .- _- .- 

I 1 AGW03 78 72 64 , 

11 AGW03D 60 58 54 1 64 1 65 1 87 1 67 1 58 1 0 

1 lAGW03MS 62 62 78 i 73 i 69 1 91 I 69 1 62 1 0 

11 AGW03MSD 60 60 66 , - , . , I I ~~ 1 
I1 BGW03 58 56 76 1 27 1 55 1 85 1 47 1 54 1 0 

1 I CBW03 56 56 58 1 40 1 60 1 76 1 61 1 54 1 0 

.- -- - __ -- 
I 72 1 69 1 88 1 71 1 60 1 0 I 

I 17cwm I 7fi I 7s I 07 I 76 I 66 I 96 I 77 I 77 I 0 

I 

IL-....” .” .I -a .- -- -- .- .- 
12GW03D 1 72 1 76 1 96 1 76 1 67 1 92 1 72 1 68 1 0 

14GW03 68 I 64 I 34 I 69 I 63 I 89 I 67 I 64 I 0 

“” ,” 

15GW03DL 1 64 1 67 

lFIGWO3 1 68 

L”“..“I , “V I” .” .-- .- .- 64 i 69 I 69 1 76 I 69 I 66 I 0 i 

---- - -- - 

03BGW03 72 80 58 69 

1 OBGW03 74 76 56 68 , I 1 
1 OCGWOJ 66 72 90 59 1 64 1 91 67 1 64 1 0 



TABLE A-136 (Continued) 
SURROGATE % RECOVERIES 

SEMIVOLATILE WATER SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

Sl = NITROBENZENE-DS QC LIMITS 35% - 114% 

S2 = Z-FLUOROBIPHENYL QC LIMITS 43% - 116% 

S3 = TERPHENYL-D14 QC LIMITS 33% - 141% 

S4 = PHENOL-D5 QC LIMITS 10% - 110% 

S5 = 2-FLUOROPHENOL QC LIMITS 21% - 110% 

S6 = 2.4,6-TRIBROMOPHENOL QC LIMITS 10% - 123% 

S7 = 2-CHLOROPHENOL-D4 QC LIMITS 33% - 110% ADVISORY 

S8 = 1.2-DICHLOROBENZENE-D4 QC LIMITS 16% - 110% ADVISORY 

D - INDICATES SURROGATE DILUTED OUT 

- - INDICATES VALUE OUTSIDE QC LIMITS 

NA - INDICATES SURROGATE SPIKE NOT REQUIRED FOR METHOD UTILIZED. 

# SAMPLES 

50 

, 
56 REC %REC 06 TOTAL 

IN OUT IN 

393 7 98.3% 



TABLE A-l 37 
SURROGATE % RECOVERIES 

PESTlClDElPCB WATER SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

22BGW03 l-l 5 I 100 ‘36 ‘44 2 
22BGW03D 135 120 75 85 0 

I 
03CGW03 BS502ER 115 I 90 75 85 0 

TCX = TETRACHLORO-M-XYLENE QC LIMITS 60% - 150% 
DCB = DECACHLOROBIPHENYL QC LIMITS 60% - 150% 

D - INDICATES SURROGATE DILUTED OUT 

l -INDICATES VALUE OUTSIDE QC LIMITS 

TCXl - COLUMN 1 

TCX2 - COLUMN 2 
DCB I- COLUMN 1 

DCB 2 - COLUMN 2 

# SAMPLES 

11 

% REC %REC % TOTAL 
IN OUT IN 
35 9 79.5% 



TABLE A-138 
LOW CONCENTRATION VOLATILES DETECTED IN TRIP BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

TABLE A-139 
LOW CONCENTRATlON VOLATlLES DETECTED IN EQUIPMENT RlNSEATE BLANKS 

NSB KlNGSBAY SUPPLEMENTAL RFI 

SDG NUMBER 1 BLANK ID hhfi=LES ICONTAMINANT 1 CONC. 1 UNITS QIJAUFIER 
01 GWW I BS501 ER b6GWO3.07GWO3.1 lcGWO3.1 lAGW03. IACETONE 1 8 1 “g/L ::::i:j:::.;iii:::::::i . . . . :., ::.? .:.:.,. :.,.:.: .A.. .\/.. .: ..\.. 

11 AGWOiD. 11 BGiVO3.09cGiNO3.09AGiNO3, 
. . . ., . . . . . . . . . . . . ,....... . . . . .;: .,.,.,.,. .:.:.:.:.:.‘.:‘:.:.:.::::~::.::,~::,:::::::::::::,1:::: j ::::::y:::;:‘::::::i,y.: .>,...: : : . . . . . . ..i. . . . . ..,.... . . . . . . . . :.: . . . . . . . . . . :...:.:. . . . . . .: . . . . . L.‘.>:.:.)):c.: . . . . . .:..: . . . . .:.. . . . . . . . . ::::::::::: :... ~ :.:._..... .,. . . 

09BGWO3.01GWO3.O9GWCU. 14GWO3, 
.:.:.:.~~:.:.:.:::::‘::~~): 

12GWO3, lZGWCUD, 15GWO3.18GWO3. 
. . . . . . . y:::::::::::::::::::::::,::::::::::.: : )..:.::~ .>:. .: :. :::j;.:.:.:.:.:.:.::.:.:.~..:.:.:.:.:.:: ..:..::,:::: :a:;;iii~‘:;i;;~ ~~::!i:iiv:::i::~~~:~.~‘I::. 

I I 

2CGWO3.21GWO3.17AGWO3. ikGWO3 
Cr3CGWfi3.19AGVi03.1 iB&ti~, -&ii’-& I I I 

:.:::.::::::::;::.‘.:.:.:.:.::::~:.::. ,. i . . . . . . .,... .:.:.:.::.:.~.:. .:,::::, . ~.. .:::::,.+ 

O6GWO3.07GWO3.1lCGWO3.llAGWO3. IcARBoN DISULFIDE 1 0.5 1 UQ/L ::‘j..i::,.:,~:i:~:Ijl::. . . . . . 

OXGWW BSS02ER 
IZGWM. 12GWO3D. %GWO3,18GWO3, 
21GWO3.17AGWO3.17cGWO3, 
14GWW. CUcGWO3.19AGWO3. ISBGWW, 
09GWO3.16GWC3.19GWU3D. 04GWO3. 
WGWW. 22AGWW3. MGWW. WAGWW. 
1OAGW03,13BGW03,17BGW03,13AGW03, 
WBGWW. 22BGWW. 22BGWWD. IOBGWW, 
1 Iy’I=wM 

ACETONE 



WCGWW 

SEMlVOlATlLES DETECTED IN EQUIPMENT RlNSEATE BLANKS 
NSB KINGSBAY SUPPLEMENTAL RFI 

kELATED ENVIRONMENTAL I I RB I IV~DATION 1 

llAGWO3D. IIBGWW. O8CGiVO3.o8AGiVO3. 
OOBGWW. OlGWW. 09GWW. 14GWW. 
12GWW, 12GWWD. 16GWO3.16GWO3. 
2OGWW. ZIGWW. 17AGWW. 17CGWO3, 

bCGWO3,19AGWW, 19BGWO3,09GWW 
BS502ER 112GWW. 12GWWD. 15GWO3.18GWO3. 

2OGWO3; PlGWW. i7AGWW: 17CGWO3. 
14GWW, 03CGWW. 19AGWW. 196GWW. 
09GWW. 16GWW. 16GWWD. 04GWW. 
06GWW. 22AGWW. 02GWW. 03AGWW. 
1OAGWW. 136GWW. 176GWW. 1JAGWW. 
WBGWW, 22BGww. 22BGwwD. 1oBGww. 

TABLE A-141 
PESTlClDESIF’CBS DETECTED IN EQUIPMENT RlNSEATE BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

RElATED ENVIRONMENTAL RB VALIDATION 

SDG NUMBER BLANK ID SAMPLES CONTAMINANT CONC. UNITS QUALIFIER 

OlGWW BS5OlER a9Gww. IICGWW. 14Gww m -mm,-,ON FO”N,, : .::;:.:;‘:‘-i::ii> ,::..:$:;:;.. ..l:~,~::I::::-~~,,:~~:::~:::I::j:Fi 

1ocGww,22EbGww, 22BGwO3D NO ~~~,~,,Of., FOUND 03CGWW BSSO2ER 1,: .&;,:i:,,:: i.;;,;,fi:#: :-,,:.‘,i.:.:; ,:, :‘j:::;::)+:::::: .: :j::<. ,::.: !;y:.i .:‘:. :: ,.,. 

TABLE A-142 
METALS AND CYANIDE DETECTED IN EQUIPMENT RlNSEATE BLANKS 

NSB KlNGSBAY SUPPLEMENTAL RFI 

RELATED ENVlRONMENTAL RB VALIDATION 
SDG NUMBER BLANK ID SAMPLES CONTAMINANT CONC. UNITS QUALJFIER 

llAGWO3D. llBGWO3. 08CGWW. 06AGWW. 
066GWW. OIGWW. 09GWW. 14GWW. 
12GWW. 12GWO3D. 16GWW. 16GWW. 
MGWW, ZIGWW, 17AGWW. 17CGWW. 

.Z:.:.):.:::i,.::~:.:.,.:: 

iii:i:ii:~~;~~~~ 

::::::::.:~:~,~.::j~:~~.~:~:~:~:~ 

. . ..ii. . . . 

.I. L................... ,._., ., ._ 

03CGWW. 19AGWW, 19BGWW. 09GWOi 
:.‘:.::::::j::~:::~.::::::::::::: .:.:.:.~::::::::::::::::::i::::::. :::f:::::~,~::~:~:j:::.:.: :.:.:.:.:.:.:,:.:,:.:.:.: :.::::j:,::;:;:::::::>: :.>:.,.:., 

: ..: ::.::::..: ..::.:.: ::::::; :.:.: :....:.:...yz.; ;;::::: :::j:::::::::.:.:...: :,>:.7 .,.,., :: .;,.,. .._. .,. \ 

03CGWW B6502ER 17sGww NICKEL 6.3 lug/l IU 
03BGWW. 22BGWWD ZINC 4.9 IIIWL IV 



TABLE A-143 
SULFIDE DETECTED IN EQUIPMENT RINSEATE BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

SDG NUMBER 1 BLANK ID lwpLEs 
OlGWO3 I BSSOIER b6GWO3.07GWO3, 

kELATED ENVIRONMENTAL I 
ICONTAMINANT 

1 RB 1 
1 CONC. 1 

IVALIDATION 1 
UNITS 1 QUALIFIER 

‘i lCGWO3.1 lAGWO3, IN0 CONTAh4lNATlON FOUND : :(.;. “.YL :: :.-. I ,. . . . . ,::.._..>:., . . . . 

03CGWO3 BS502ER 

llAGWO3D. 1 1E-GWO3.O6CGWO3.O8AGWO3. 
08BGWO3. OIGWOJ. C9GWO3.14GWO3. 
12GWO3.12GWO3D. lWWO3.18GWO3. 
2OGW03.21GW03.17AGW03.17CGW03. 

~03CGWO3.19AGWO3,19BGWfN. 09GWO3 
I12GWO3.12GWO3D. 16GWO3.18GWO3. 
2OGW03,21GW03,17AGW03,17CGW03. 
14GWO3,03CGWCN. 19AGWO3.19BGWO3. 
09GWO3.16GW03.16GW03D. 04GWO3. 
06GWW. 22AGWW. 02GWO3. WAGWW. 
1OAGW03,13BGW03,17BGW03,13AGW03. 
03BGWO3,22BGWW. 22BGWMD. IOBGWM. 

NO CO,.,T~~T,Of., FOUND ~;:+~i:~.;:~~ $1; ~~~:iiiiii~.i:ii~~.~~~~:~~ 
i:ii::i’:i:i:iiiiiiisljdiijii . . . . . . . . . . . . . . . . . . . . . ;i:;:i :;::: ;y;; :::: .,.,.. .,,, ._ 
::::jl:l:i:i:i:i::i::il81:::l:i: .::::::::j::::::::jj 
: .:<:::: ::.::::.‘:::y,:: :. 
: ::,:.::+.:y: ;:::.y z:‘:; 

.:. ..,,(.,.(...._ 
,i.~~:~:‘l:::~:~:~:~:~ 

i:‘.i:~::::i:l:~.::::::~.‘:‘:::. ,;:‘i-i$:,i;y:;; . . .,. . . . . . . . . . . . . . . . . . . .,.. ..,, . . . . ..i_ :.:.:.:.: :;:i;:;i:~ ;I ;;:j:i:‘;:;;i:;;;:, i:i:j::;i:i::~‘:::.: 
_. .::. :: . . . -:: .:.:,::. ,::.: .::::::;,:::y: 

TABLE A-144 
LOW CONCENTRATION VOIATILES DETECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

SDG NUMBER I BLAl 
OlGW03 i Bs5( 

RELATED ENVIRONMENTAL 
IK ID SAMPLES 
IIFB 01GW03,06GW03,07GW03,06AGW03, 

08EGW03.08CGW03.09GW03.11AGW03. 
1lAGWOBD. ~~BGWO~.~~CGVVO~. 12GWO3, 
12GWO3D. 14GW03,15GW03,16GWO3. 
2OGW03,21GWO3,2%GW03,19BGWO3. 
03BGW03,10BGWO3,1OCGw03,22BGw03. 
22BGWO3D, 02GW03,03AGW03,03CGW03. 
O4GW03.O5GW03,10AGWO3,13AGW03. 
13E3GWO3.16GWO3.16GWO3D. 17AGWO3. 
17E3GWO3,17CGWO3,19AGWO3 

SDG NUMBER i BLANKII flSAMPLES 

OIGWW I BS5OlFE L IOlGWW. OSGWO3.07GWO3. OSAGWW. 

: 

CONTAMINANT 
ACETONE 

TABLE A-145 

SEMIVOLATILES DETECTED IN FIELD BLANKS 
NSB KINGSBAY SUPPLEMENTAL RFI 

IRELATED ENVlRONMENTAL 

o8BGwo3. oBcGwo3. ceciww. 1 lAGwO3. 
11AGwmD. IIBGWW. IICGWM. lXWO3. 
12Gwam. 14Gwa3.15Gwa3.18cwO3. 
~oGwO~.~~GWO~. pAGWO3.19BGWO3. 
03BGwo3.1oBGwo3.1ocGw03.22BGw03. 
226GWWD. O2GWO3.O3AGWO3,O3CGWO3. 
04GWW. EGWW. lOAGWO3.134GWD3. 
13BGwo3.16GwO3.16GwmD. 17AGwO3, 
17BGW0317CGW0319AGWO3 

FB 
CONC. 

6 

VAUDATION 
UNITS QUALIFIER 

IJgL i~~~~~~r:iiiiiC:~~~~~~~~~~~~,~. . . . . : :I’;::::~.::‘::~:.:::::~:::;:~:::::~:~:::~:~: :.:,:: ., 
.:::::‘::::j:::::::::::::~:~~:~:~~~~.~::;~ x;:ii 
y:::::::: :::::::.:::::::+:;::::;:::;: :.:,:> :.:., 
-.‘.‘. i.. . . . . . . . . . ‘.‘.‘.:.:.‘.:.:.~.!.:.~:~~,:.:.:.;:.:.:.:::::~~:~~:. .:...: . . . . . . . . . . . . .._..................... . . . . .,. ‘.::i:‘::.::.::.:::::::::::.:::::::~:::~:::::::.~:.:, :., 

t 

:‘:::.:.:.::.:::::.::::::~:~:~:~:~:;:~:~:~:~:~: ;:. ..; .,..y.: .,.,.,.,...,.,.,_._. .......,.,.,...i_.,:, _., :::c:;::: :‘:::::::‘:::::;:j:::::::::::::::::::;>.:*::. ~~.~,::~.~.~:~.~~:::~:~;~.‘:~.~.~.~.~:~.~.~.~.~.,~~ . . . . . . . . . . :.: . . . . . . . . . . . . . . . . . . .,.,., ; ::::.:.:.::.:.:.:.:.:...: :.:.:.:~:.:.:.:.j::,:: >F.,. . . . . . . . . . . . . . . . . . . . -; . . . . . . . . . . . . . . . . . . . . . . . . -.:~.:.~,~.~,~,~,~,~.~,~.~.~,~:~.~~~~~~:~~~~~~:~:~~~~:~.: :j.:::j:::.:.:.:.j::,::::.:.::,:,:: :,: .:.: ::::x.. 
:iiiEi:i:~:~:‘j:~::~i~~~~:~:~:~~:~~:~:~:~~~~~~:: .:.>:.:.:.::.:.:.. . . . . . . . . . . . . . . . . . . . . . . .._.... ,..,,.,, :::::: ::.:::::.:::~:9I:ii:i.~::~:~~~:~:::::~:~: : 
. . . . . . . . . .i,.,...,.j > . . . . :.;.:. .::...:.....::.. :i.,.:...>>:. . . . . . .,... . . 

FB VALIDATION 
CONTAMINANT cow. UNITS QUALIFIER 

~0 cO~T/,,,q,wT,o,., ,=O‘,N,, :i,ij.l:.:i:::lii:::::.-i-:i:’ :i:i:::~:::::~::::,::i:.: ,::j ‘i:~:~:i:.~~~~:~:i:j~~~~~~~:~~~.~~~:~: 
. . . . . . . . . . . . . . . . . . . . . . . ..I :::::.::::::::::::.:::: 

. . . . . . . . . . . . :;.;;::i’ii,\l$fy$z;; :.‘.::d’.:::.:.:.:.: :...:. . . . . . . ..i... ._.. :.:.>:>: ,.:. > ,,,:,: 
:..:.:.:.:.:.:.:_:.~:.:.: ..:. 

i:i:$yiig$jii,;;c,j -‘-‘.‘.“.‘.:-:.:.:.:.: : :.:... :.:.:.:.:.:.:.; .:.,, 
. .../... :::;:,::::::::::::::::::;~:;; i:~liji::Llgi~~~~~.:~::~:~:~:~~.~:.. 

.“.‘.‘.‘.:.:.::I: . . . . . ..:.: ..,. ‘........,.,.,.,...,.,...,...,.,.,.,.....,.,,.~,. 
: :-?.‘.‘.-.;‘.:.:: . . . . :.:.:.:.:.i:.:.::::::~:::j: .A. i......... . ..i.. . . . . ‘.L’..‘.:.:.>:.~>.. 
:::::::j:::::..:.:::,::.~:. _. _, __. .~ii’i’i’l‘l”:.:‘:::::::;~~~.~;:::8F::8:: 
:‘x-:.:.:::~. ‘.‘.‘.‘I.. ~.~~::‘:x:;:::: .:.:.:.:.:.:..:.:.:.:.:.:.:.: :.:.:.:.:.:.:.::::~;~:iii:;:~.~~> :.,.;,.‘.:.: ::::::;;;:;::2:i:::::::::::: F............... . . ,.,.. . . . . .:‘.::::::::-:-:.::::.::::.i : . . . . . ..:.:.:.,.:. . . . . . . . . . . . . . . . . . . ..~.. 

:.:.:.>:.:.: .:..i........ x_:::~:~:~~:::::::::::::::a::i-;::::::::,~ .::Y.::: ..:.:.y.: . ...‘.....:.“.:.:.) 1 ,:::: ;i,$::;:;.; ;:i:i::::;.i-; : ..:::::iii:i:ij:isi:isi: :::~.:~:j::::~:~:::::::::~:.~~:~~:~~~:~:~~::::::~ . . . . . . . . . . _....,...,.,., ;.:.::.:+:.:. .> . . . . . . . . . . .y:: ::.:; ‘i:ii:‘:f:$,:i-i-i:i; ::jj::::.:. .>:.:.:.:.:.: ::::::.:.:.:.: . . . . . . . . . __, .,.,,, 
. . .:..... . . . . . . . . .:::::::::::,;::::j:::::::::::::::::::::::::::: ::::::: . . . ““’ “.:?:::::::::;::::::’ “““‘yz; ,:‘:‘:‘:‘?:.:ii’i’i’::::~:::::~~::::::2:a:i: .:.:. _. _.,.,.,.,., _, __, ,_, 
::L:... ‘.‘.‘.‘.‘.“” :.::::::y :::.: :,: .>:.,.:.: 
,i.iiiii:ii:~ii:::i~~~~~~: .:.:.:y>*:: ::.:::::j: j,j.:.: . . . . . . . . . . . . . . . . : :::::g$$ :::::: t:::~ :::::::::::::. ~ :::: j :::: . . . . . . . :.:.:. .,., 



TABLE A-146 

PESTlClDESlPCBS DETECIED IN FIELD BLANKS 
NSB KINGSBAY SUPPLEMENTAL RFI 

RELATED ENVlRONYENTAL FB VALlDAl’lON 

TABLE A-447 
METALS AND CYANIDE DETECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

I 

SDG NUMBER 

01 GW03 

RELATE~I ~R~NMENTAL FB VALlDATlON 

BLANK ID SAMPLES CONTAMINANT CONC. UNITS aUALlFlER 
BS5OlFB 03BGWO3. lOBGWO3. lOCGWO3, BS5OlER COPPER 4.2 wl- U 

BS501 ER EnnIl I.1 291 k. U 
01GW03,06GW03,07GWO3,08AGWO3. .: ..:.:.:.:.:.:.“:.:.:.:.:.:.:.~ ,.L :.:.:.: . .._..... . . 
08BGW03.08CGWO3,09GWO3.11 AGWO3. 
llAGW03D. llBGWO3, 11CGW03.12GWO3. 
12GWO3D, 14GWO3,15GWO3,18GW03, 
2OGW03,21GWO3,22AGwO3,19BGW03. 
03BGwo3. 10BGw03,10CGw03,22BGWO3. 
22BGWO3D. MGWOJ, 03AGW03,03CGWO3. 
04GWO3.05GWO3. 10AGWO3.13AGW03. 
13BGWO3,16GWO3,1~WO3D. 17AGWO3. 
17BGW03,17CGW03,19AGW03 

SDG NUMBER 
OlGW03 

r 

TABLE A-148 
SULFIDE DETECTED IN FIELD BLANKS 
NSB KlNGSBAY SUPPLEMENTAL RFI 

/RELATED WRONMENTAL 

BLANK ID SAMPLES 
@SOIFB 101GWO3.O6GWO3.0?GWO3.O8AGWO3. 

O8BGW03.OSCGW03.O9GW03,11AGW03, 
IIAGWOJD. llBGWD3.llCGWW. 12GWO3, 
12GWO3D. 14GWO3.1SGW03.18GW03, 
2OGWO3. ZIGWM. 22AGWO3.19BGWO3. 
CGBGWW. IOBGWW. lOCGWO3.22BGWO3, 
22BGWWD. MGWW. WAGWW. WCGWW, 
04GWW. 05GWW. lOAGWO3,13AGWO3, 
13BGW03,16GW03,16GW03D, 17AGWO3, 
17BGW03,17CGW03,19AGW03 

coNlAMlNANT CONC. 1 UNITS 1 QUALIFIER 
~0 MNT&,,m,,ON FOUND :j :j: :.:. li:++...::: iini:i::.,:6:i.ii:~~..~ .. 

.,,:I i:::: i:jjjj:.)_:l:i::j::~ :>;;:::::;.xi:fi j.;:; 
;‘l’,;:~~;;;;;;:.:y I:.:. :_:j:c t ......................... ............... : ...... .. > .> .>, ............... .:., .... > ........ :...:.::.: .ye ,:., .::: ;:: j, :,: i’i.;.:::: 

.: :.::;.: ::.:>:.,.;:::;i’i’: :.: ... . .......... ....... .::: :,:,:,: . ........ ..... .. 
7 .. : ..:: ..... ...... 3.. ..... . . .:.:.:.:.:.:. .:j:::::j:ji’.“~:::,:: 

:;::.:.; j : :.;:.: ..:.:: ..... :: ... 1: ::. 
:.:.: ........ .... :.:.:-32:: -x.x:.::::::: :::::::,:< ::::yq:;:;:; i i :~. :,:iyi:;;:iy:~::::: ; ............... .. 

.:.,:: ::::x:.:.:.j:_ ..:.:.:.:.::::..::::: .:. 
i,:,; : ........ . . tzj .......... :: .. 

,:., .. ... . :::. .... :.:y.: ... ::. :.: ..: .: :_ :: .,.,.: ..... . .: :...:.:.:. .:.: ..... . .. :I:: ....... ::., ............................... ......... ..:::::..y:::.>: .: .............. ....... :y j .: :q:: :‘.3 .: :.:..:.:.: ....................... :, :> .... ::.,.:.: .. .. ::::::::j:.::::,.::,::.~::~ ::,::::: ::.:::::::::..:.:...:. i’:.i.i:.:.:.:.‘::j::::i:i:::i:’ :::::::::::::::::::.:.:.:.:: ..... .. .::. .zj:j;;j. 
.: .. ~.:.:.:.:.i~~:.:...‘.::‘:. ...... . .......... ..:. j:_ -:-,-:,:, 
::j::: iiiiiii::ii:~::~::~::~::. ..:...:.:. ~::‘:‘i:.‘:::::‘::::::::::~:::. :: i:::j: .:.: :,::::>:;i,i:: :...:~; ..; ;,:: ............ 
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TABLE A-l 49 
LOW CONCENTRATION VOLATILES DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

GWOBMSD. llBGWO3. 

17BGW03.17BGWO3MS. 17BGW03MS 

TABLE A-l 50 
SEMIVOLATILES DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

RELATED ENVIRONMENTAL MB VALIDATION 

BLANK ID SAMPLES CONTAMINANT CONC. UNITS QUALIFIER 

SBLKIA OIGWOJ. 06GW03.07GW03.08AGW03. NO CONTAMINATION FOUND 
OIBGWOJ. 08CGWO3.09GWO3. IIAGWOJ. 
IIAGWMD. llAGW03MS. llAGWO%lSD. 
IIBGWOJ. 11CGW03.14GW03, BSSOIER. 
BSSOIFB 

SBLK2 12GW03. IPGWOJD. 15GW03.15GW030L. NO CONTAMINATION FOUND 
lSGW03.2OGWO3 

SBLKlA OSBGWOJ. IOBGWOJ. IOCGWOJ. NO CONTAMINATION FOUND 
IOCGWOJDL. 22BGWO3.22BGW03D 

SBLKIA 02GW03.03AGW03.03CGW03.O4GW03. NO CONTAMINATION FOUND 
05GW03. IOAGWOJ, 13AGWO3.13AGW03DL. 
13BGW03,16GW03,16GW03D. 17AGW03. 
17BGW03.17BGW03MS. l?BGW03MSD, 
17CGW03.19AGW03.198GW03.19BGW03DL. 

,21GW03,22AGW03. BS502ER 1 

TABLE A-l 51 
PESTlClDESlPCBs DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

SDG NUMBER 

OlGW03 

03BGWO3 
03CGW03 

RELATED ENVIRONMENTAL MB VALIDATION 
BLANK ID SAMPLES CONTAMINANT CONC. UNITS QUALIFIER 

PBLKl 09GWO3, 11CGW03,11CGW03MS, NO CONTAMINATION FOUND 
llCGW03MSD. 14GWO3. BSSOIER, BSSOIFB 

PBLKI IOBGWOJ. 22BGW03.22BGW03D NO CONTAMINATION FOUND 

PBLKI BS502ER NO CONTAMINATION FOUND I 



TABLE 4 - A-l 52 
METALS AND CYANIDE DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

TABLE A-l 53 
LOW CONCENTRATION VOLATILE ORGANIC COMPOUNDS 
SURFACE WATER SAMPLE AND DUPLICATE PRECISION 

NSB KINGSBAY SUPPLEMENTAL RFI 

NO. ASSC. SAMPLE DUP MA% RPD 

SDG SAMPLE ID MATRIX SAMPLES COMPOUND CONC. CONC RPD RPD OUT 

BS601 1 lSW202 WATER 5 CHLOROFORM 4 4 20% 0% 0 
TOTAL SAMPLES 6 



TABLE A-154 
GC/MS SEhllVOLATlLE ORGANIC COMPOUNDS 

SURFACE WATER SAMPLE AND DUPUCATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

NO. ASSC. SAMPLE DUP MAX RPD 

SOG SAMPLE IO MATRIX SAMPLES COMPOUND CONC. CONC RPO RPD OUT 

BS601 11 SW202 WATER 5 NO COMPOUNDS DETECTED ~~~~~~~~~~~~~~~~~ 0 
TOTAL SAMPLES 5 

TABLE A-155 
PESTlClDES/PCBS ORGANIC COMPOUNDS 

SURFACE WATER SAMPLE AND DUPUCATE PRECISION 
NSB KlNGSBAY SUPPLEMENTAL RFI 

NO. ASSC. SAMPLE DUP MAX UP0 

SOG SAMPLE ID MATRIX SAMPLES COMPOUND WNC. CDNC RW RW OUT 

BS601 llsW202 1 WATER 5 NO aM,=t,UNm DmCT’ED ~~~~~~~~~~~~~~~~~~~~~~~~ 0 
TOTAL SAhdPLES 6 

TABLE A-I 56 
ORGANOPHOSPHOROUS PESTlClDES ORGANIC COMPOUNDS 

SURFACE WATER SAMPLE AND DUPUCATE PREClSlON 
NSB KlNGSBAY SUPPLEMENTAL RFl 



TABLE A-157 
CHLORlNATED HERBICIDES ORGANIC COMPOUNDS 

SURFACE WATER SAMPLE AND DUPLICATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

NO. ASSC. 
SOG SAMPLE ID MAll?lx SAMPLES COMPOUND 

BS601 I 11 SW205 1 WATER 1 1 NO COMPOUNDS DEtECTED 
TOTAL SAMPLES 1 

TABLE A-l 58 
TOTAL METALS ANALYIES 

SURFACE WATER SAMPLE AND DUPUCATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

;DG 
BS601 

iAMPLE ID 
11 SW202 

TOTAL SAMPLES 

RATRIX 
WATER 



TABLE A-159 
CYANIDE COMPOUND 

SURFACE WATER SAMPLE AND DUPUCATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

NO. ASSC. SAMPLE DUP MAX RPD 
SOG SAMPLE ID MATRIX SAMPLES COMPOUND CONC. CONC RPD RPD OUT 

BS601 11 SW202 WATER 5 1 NO mMm,,N,-,S -C,,== E~~~~~~~~~~~~~~,~~~~~~~~~~~~~~~l ,-J 1 

TOTAL SAMPLES 5 

%OF 
DUPLICATES 
COLLECTED 

20.0% 

RPO IN 

0 

‘24 WITHIN 
RPO OUT RPD LIMIT 

0 #DIVIol 

TABLE A-l 60 
SULFIDE COMPOUND 

SURFACE WATER SAMPLE AND DUPLICATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

NO. ASSC. SAMPLE DUP MAX RPD 
SDG SAMPLE ID MATRIX SAMPLES COMPOUND CONC. CONC RPD RPD OUT 

ES601 11 SW202 WATER 5 NO COMPOUNDS -mD &ZZ$&&,, it> ‘b>:\z$ >‘X$$& b$$\T? . a;,, 1 0 

TOTAL SAMPLES 5 



TABLE A-l 61 
LOW CONCENTRATION VOLATILE ORGANICS COMPOUNDS 

SURFACE WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MSD = MATRIX SPI 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

BS601: 11 SW201,ll SW202,ll SW202D, 11 SW03, 11 SW204,ll SW205 

NR INDICATES THAT LIMITS WERE NOT RECEIVED FROM THE LABORATORY. 



TABLE A-l 62 
SEMIVOLATILE ORGANICS COMPOUNDS 

SURFACE WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MS = MATRIX SPIKE SAMPLE 1 lSW203 SDG BS601 
MSD = MATRIX SPIKF nl IPI ICATF MS IMSOl IX SPIKE DUPLICATE 

RPD = RELATIVE Pm. .--. _ _.. -. .-. .__ I 
SVOA COMPOUNDS UNITS 1 I I 

PHENOL I lldl I 64 Ifisl 7 

2-CHLOROPHENOL 

1,4DICHLOROBENZENE , -u- , I 
N-NITROSO-Dl-N-PROP.(l) ug/L 64 1621 3 

1 2 4-TRICHLOROBENZENE I us/L I 70 1681 3 
4CHLORC-~~~w,, , , 

ACFNAPUTUFNF 

- DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

BS601: 11 SW201,ll SW202,ll SW202D, 11 SWO3,ll SW204,ll SW205 

COMPOUND 

PHENOL 
2-CHLOROPHENOL 

1 .CDICHLOROBENZENE 

ADVISORY LIMITS 

% R WATER r 
12%-l 10% 

27%-l 23% 
36%-97% 

N-NITROSO-DI-N-PROP.(l) 41%-l 16% 
1,2,QTRICHLOROBENZENE 39%-98% 

4-CHLORO-3-METHYLPHENOL 23%-97% 
ACENAPHTHENE 46%-l 18% 
4NITROPHENOL 

2,QDINITROTOLUENE 
PENTACHLOROPHENOL 

PYRENE 

24%-96% 38 

9%-l 03% 50 

26%-l 27% 31 



TABLE A-i 63 
PESTICIDESIPCBS 

SURFACE WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MS0 = MATRIX SPIKE DUPLICATE 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

BS601: 11 SW2011 11 SW202, 11 SW2020, 11 SW03, 11 SW204,ll SW205 

COMPOUND 

gamma-BHC(Lindane) 
HEPTACHLOR 

ALDRIN 

DIELDRIN 
ENDRIN 
4,4’-DOT 

ADVISORY LIMITS RPD 
% R WATER WATER 

56%-l 23% 15 
40%-l 31% 20 
40%-l 20% 22 
52%-l 26% 18 
56%-l 21% 21 
38%-l 27% 27 



TABLE A-l 64 
ORGANOPHOSPHOROUS PESTICIDES 

SURFACE WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

K1044: 11 SW205 11 SW2050 

COMPOUND ADVISORY LIMITS I RPD I 
% R WATER 1 

I 

1 WATER 1 

Thionazin 57%-l 23% t 14 I 
Sulfotepp 1 41%-l 37% 
P horate 
Disulfoton 

Methyl Parathion 

Parathion 

Famphur 
o.o.o-Triethyl phosphate 

IDimethoate 

24%-l 15% 
18%-l 20% 

27%-l 11% 
19Ob-110% 

43%-l 44% 

41%-l 28% 

55%-l 23% 

43 

28 
54 

42 

24 
34 



TABLE A-l 65 
CHLORINATED HERBICIDES 

SURFACE WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MSD = MATRIX SPIKE DUPLICATE 

l DENOTES VALUE NOT WITHIN QIVQC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

K1044: 11 SW205 11 SW205D 



TABLE A-l 66 
METALS AND CYANIDE 

SURFACE WATER MATRIX SPIKE/MATRIX DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

-Gr- I .-- 

SODIUM ug/L NR 2.9 
THALLIUM ug/L 115 NC 
VANADIUM ug/L 107 NC 

ZINC uglL 112 73.4 

CYANIDE unll 7AR NC 
I 1 -~- I . ..- L 

l DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 
I 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

BS601: 11 SW201,ll SW202,ll SW202D, 11 SW03, 11 SW204,ll SW205 

COMPOUND ADVISORY LIMITS I RPD 

%R WATER WATER 
75%-l 25% +/-20 OR +/-CRDL I 



TABLE A-l 67 
SULFIDE 

SURFACE WATER SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MS = MATRIX SPIKE SAMPLE 1 lSW205 SDG K1044 

MSD = MATRIX SPIKE DUPLICATE MS MSD 
RPD = RELATIVE PERCENT DIFFERENCE %R %R %RPD 

SULFIDE COMPOUND I UNITS 

SULFIDE I ug/L 113 92 21 
l DENOTES VALUE NOT WlTHlN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

BS601: 11 SW201.11 SW202, 11 SW202D, 11 SW03, 11 SW204,ll SW205 

COMPOUND ADVISORY LIMITS RPD 

% R WATER WATER 

SULFIDE 25%-l 97% 11 



TABLE A-166 
GCIMS VOLATlLE ORGANIC COMPOUNDS 

SEDIMENT SAMPLE AND DUPUCATE PRECISION 
NSB KlNGSBAY SUPPLEMENTAL RFI 

SDG 
1 lSD201 

NO. AS-SC. SAMPLE DUP MA% 
SAMPLE ID MATRIX 

RPD 
SAMPLES COMPOUND CONC. 

11 so202 
CONC RPD RPD OUT 

SOIL 5 
TOTAL SAMPLES 

NO CC,Mm,,Nm ,,mm,, ~\\\$C~*?~ . ..h...\>X.\>.>>... 
5 

IL,. .>>N..X.~3F~~] \\\b?\yW 0 

I X OF I I I 1 
DUPLICATES 
COLLECTED 

20.0% 

RPD IN 

0 

X ‘JVITNIN 
RPD OUT RPD LIMIT 

0 #DIVtUI 

TABLE A-i 69 

. GClMS SEMIVOLATILE ORGANIC COMPOUNDS 
SEDIMENT SAMPLE AND DUPLICATE PRECISION 

NSB KINGSBAY SUPPLEMENTAL RFI 

SDG 
llSD201 

NO. ASSC. SAMPLE 
SAMPLE ID MATRIX 

DUP MAX 
SAMPLES 

RFD 
COMPOUND CONC. 

1 lSD202 SOIL 
CONC FIF’D RFD OIJT 

5 PHENOL 130 
TOTAL SAMPLES 

130 35% 0% 0 
6 

X OF 
DUPLICATES 
COLLECTED 

20.0% 

X WITHIN 
RFD IN RFD OUT RFD LIMIT 

1 0 100.0% 

TABLE A-i 70 
PESTICIDEIPCB ORGANIC COMPOUNDS 

SEDIMENT SAMPLE AND DUPLICATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

SDG 
llSD201 

%OF 
DUPUCATB 
COLLECTED 

20.0% 

RPD IN 

0 

X WITHIN 
RPD OUT RPD LIMIT 

0 itDIViuI 



TABLE A-l 71 
ORGANOPHOSPHOROUS PESTlClDE ORGANIC COMPOUNDS 

SEDIMENT SAMPLE AND DUPUCATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

NO. Asst. SAMPLE DUP MAX RPD 

SDG SAMPLE ID MATRIX SAMPLES COMPOUND CONC. CONC RPD f7PD OUT 

Kl030 1 lSD205 SOIL 1 NO COMPOUNDS D!ZlECTED ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 0 

TOTAL SAMPLES 1 

TABLE A-172 
CHLORlNATED HERBICIDES ORGANlC COMPOUNDS 

SEDIMENT SAMPLE AND DUPUCATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

SDG 
K1030 

NO. AS-SC. SAMPLE DUP hIAX RJJD 
SAMPLE ID MATNIX SAMPLES COMPOUND CONC. CONC RPD RPD OUT 

11 SD205 SOIL 1 NO C0MPOUNDS DETECTED ~~~~~~~~~~~~~~~~~~~~~~~~ 0 
TOTAL SAMPLES 1 



TABLE A-173 
TOTAL METALS ANALYTES 

SEDIMENT SAMPLE AND DUPLICATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

SDG SAMPLE ID 

1 lSD201 1 lSD202 
MATRIX 

SOIL 

TOTAL SAMPLES 

I 

? 

! 
UO.ASSC. 1 
SAMPLES 

5 

ISAMPLE IDUP 1 RPD) 

6 

XOF 
DUPLICATES - % WITHIN 
COLLECTED Rf’D IN RPD OUT RPD LIMIT 

20.0% 11 0 100.0% 

TABLE A-l 74 
CYANIDE COMPOUND 

SEDIMENT SAMPLE AND DUPLICATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 



TABLE A-175 
SULFIDE COMPOUND 

SEDIMENT SAMPLE AND DUPUCATE PRECISION 
NSB KlNGSBAY SUPPLEMENTAL RFI 

NO. ASSC. SAMPLE DUP h¶AX RPD 

SD0 SAMPLE ID MATRIX SAMPLES COMPOUND CONC. CONC RPD RPD OVT 

K1030 11 SD202 SOIL 5 SULFIDE 280 0 35% 200% 1 
TOTAL SAMPLES 5 

TABLE A-176 
TOTAL ORGANIC CARBON 

SEDIMENT SAMPLE AND DUPLICATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

NO. ASSC. SAMPLE DUP MAX RPD ’ 

SDG SAMPLE ID MATRIX SWPLES COMPOUND CONC. CONC RPD RPD OUT 

K1030 llSD202 WATER 5 TOC 2.1 2.1 35% 0% 0 

TOTAL SAMPLES 6 



TABLE A-l 77 
GC/MS VOLATILE ORGANICS COMPOUNDS 

SEDIMENT SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

11 SD201: 11 SD2011 11 SD202,ll SD202D, 11 SD204, 11 SD205 11 SD203 

COMPOUND 

1 ,I-DICHLOROETHENE 

TRICHLOROETHENE 
BENZENE 
TOLUENE 

CHLOROBENZENE 

ADVISORY LIMITS RPD 
%R SOIL SOIL 

591-l 72% 22 
62%-l 37% 24 
66%-l 42% 21 
59%-l 39% 21 
60%-l 33% 21 



TABLE A-i 78 
SEMIVOLATILE ORGANICS COMPOUNDS 

SEDIMENT SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

I 
IMS = MATRIX SPIKE SAMPLE 1 lSD203 I 

MSD = MATRIX SPIKE DUPLICATE 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

11 SD201 : 11 SD201,ll SD202, 11 SD202D, 11 SD203,ll SD204,ll SD205 



TABLE A-l 79 
PESTICIDESIPCBS 

SEDIMENT SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

I gamma-BHC (Lindanel -I 
Heptachlor 

Aldrin l. 
Dieldrin 

WKg 
Endrin 

WKg 
4,4’-DDT 

WKg I 44 1 40 1 10 
C ADVISORY LIMITS I - DENOTES VALUE NOT WITHIN CIA/Q 

MS = MATRIX SPIKE SAMPLE 1 lSD203 
MSD = MATRIX SPIKE DUPLICATE 

RPD = RELATIVE PERCENT DIFFERENCE 

PEST COMPOUNDS UNITS 

SDG 11 SD201 

MS MSD 
%R %R IRPD 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

11 SD201 : 11 SD201, 11 SD202,ll SD202D, 11 SD203,ll SD204,ll SD205 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

llSD201: llSD20lRE. llSD202RE, llSD202DRE, llSD203RE, 

11 SD204RE, 11 SD205RE 

COMPOUND 

gamma-BHC(Lindane) 

HEPTACHLOR 

ALDRIN 
31%-134 

42%-l 39% 

23%-f 34% 

ADVISORY LIMITS 

% R SOIL 
46%-l 27% 

35%-l 30% 

34-l 32% 

38 
45 

50 

RPD 
SOIL 

50 

31 

43 



TABLE A-l 80 
ORGANOPHOSPHOROUS PESTICIDES 

SEDIMENT SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

]MS = MATRIX SPIKE 

I MSD = MATRIX SPIKE DUPLICATE 
SAMPLE llSD205 

IRPD = RELATIVE PERCENT DIFFERENCE 
MPOUNDS 

SDG K1030 

MS MSD I ..-- I 
%R I %R I %RPD 

I UNITS I 

1 SUii&?DD I ua/Ka 1 102 I 94 I 8 I 
Phorate @Kg 114 108 5 
Disulfoton ug/Kg 75 80 7 
Methvl Parathion w/Kg 94 87 8 
Parathion ww4 96 91 6 
Famphur w#g 101 96 4 
o,o,o-Triethyl phosphate UgJKg 97 94 4 
Dimethoate w/Kg 114 104 9 

l DENOTES VALUE NOT WITHIN QAIQC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

K1030: 11 SD205, 11 SD205D 

I COMPOUND I ADVISORY LIMITS 

Thionazin 

Sulfotepp 
Phorate 

‘16 K SUIL 

46%-l 34% 

25%-l 53% 

10%-l 26% 
I DisTfeton I lO%-137% I 



TABLE A-l 81 
CHLORINATED HERBICIDES 

SEDIMENT SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

KlO30: 11 SD205,ll SD205D 

2,4-D 
Silvex 

2,4,5-T 
Dinoseb 

COMPOUND ADVISORY LIMITS RPD 
% R SOIL SOIL 

26%-l 43% 39 
28%-l 30% 25 
lo%-141% 33 
74%-98% 50 



TABLE A-l 82 
METALS AND CYANIDE 

SEDIMENT MATRIX SPIKE/MATRIX DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MS = MATRIX SPIKE 

MD = MATRIX DUPLICATE 

RPD = RELATIVE PERCENT DIFFERENCE 

METALS COMPOUNDS 

ALUMINUM 

ANTIMONY 

ARSENIC 

BARIUM 

BERYLLIUM 

CADMIUM 
CALCIUM 

CHROMIUM 

COBALT 
COPPER 

SAMPLE 1 lSD203 SDG 11 SD201 

SAMPLE llSD203 MS MD 
%R RPD 

I UNITS 

I mdKl7 NR I a3 

w/Kg 92.4 NC 

w/Kg 100 NC 

mg/Kg 101 9.2 

wVKg loo NC 
ma/Ka I 103 NC 

mg/Kg NR 70.9 
w/Kg 102 11.4 
w%i 101 40.4 
molKa 984 IS:, 

LEAD 
MAGNESIUM 

--. .-.- 
NR l 29.1 
102 4.6 
NR 13.0 

MANGANESE 

MERCURY 
NICKEL 

POTASSIUM 

SELENIUM I m@Kg I 95.5 I NC 
SILVER I ma/Ka I 98 1 NC J 

m9W 96.2 ‘73.0 

w/Kg 108 NC 

wW 102 57.6 

mWg NR 23.0 

I SODIUM I ma/Ka I NR I 6.2 I 
- ” 

THALLIUM =Wg 94.8 NC 
VANADIUM m9M 101 20.5 

ZINC m9/Kg 102 25.1 
CYANIDE mglKg ‘43.9 NR 
l DENOTES VALUE NOT WITHIN QAIQC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

11 SD201 : 11 SD201,ll SD202.11 SD202D. 11 SD203,ll SD204,ll SD205 

COMPOUND 

75%-125% 

ADVISORY LIMITS I RPD I 
%R SOIL I SOIL 

+/-20 OR +/-CRDL I 



TABLE A-l 83 
SULFIDE 

SEDIMENT SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MS = MATRIX SPIKE SAMPLE 1 lSD203 SDG KlO30 
MSD = MATRIX SPIKE DUPLICATE MS MSD 
RPD = RELATIVE PERCENT DIFFERENCE %R %R %RPD 

SULFIDE COMPOUND 1 UNITS 

SULFIDE I mdKg 66 69 1 
* DENOTES VALUE NOT WITHIN QAKX ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

KlO30: 11 SD201,fl SD202,ll SD202D, 11 SD204,ll SD205 11 SD203 

COMPOUND 

SULFIDE - 

ADVISORY LIMITS RPD 
% R SOIL SOIL 

26%-131% i 19 

TABLE A-l 84 
TOTAL ORGANIC CARBON 

SEDIMENT SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MS = MATRIX SPIKE SAMPLE 1 lSD203 SDG KlO30 
MSD = MATRIX SPIKE DUPLICATE MS MSD 
RPD = RELATIVE PERCENT DIFFERENCE %R %R %RPD 

TOC COMPOUND ( UNITS 

TOC % I 100 100 1 
- DENOTES VALUE NOT WITHIN QAlQC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

K1030: IlSDZOl, llSD202, llSD202D. 11SD204.11SD20511SD203 

TOC 

COMPOUND ADVISORY LIMITS RPD 
% R SOIL SOIL 

NR I NR 

NR INDICATES QC LIMITS NOT RECEIVED FROM THE LAB. 



TABLE A-l 85 
GCYMS VOLATILE ORGANIC COMPOUNDS 

SURFACE SOIL SAMPLE AND DUPUCATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

NO. ASSC. SAMPLE DUP MAX RPD 

SDG SAMPLE ID MATRIX SAMPLES COMPOUND CONC. CONC RPD RPD OUT 

1 lSD201 11ss006 SOIL 7 TOLUENE 3.0 4 35% 29% 0 

TOTAL SAMPLES 7 

X OF 
DUPUCATES ‘b WlTHIN 
COLLECTED RPD IN RPD OUT RPD LIMIT 

14.3% 1 0 100.0% 

TABLE A-4 66 
GCIMS SEMlVOlATlLE ORGANIC COMPOUNDS 

SURFACE SOIL SAMPLE AND DUPLICATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

, 

. . . . 



TABLE A-l 87 
PESTICIDESIPCBS ORGANIC COMPOUNDS 

SURFACE SOIL SAMPLE AND DUPUCATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

NO. ASSC. SAMPLE DUP MAX RPD 
SDG SAMPLE ID MATRIX SAMPLES COMPOUND CONC. CONC RPD RPD OUT 

1 lSD201 11ss006 SOIL 7 4.4’-DDT 0.0 81 35% 200% 1 
4.4-DDE 0.0 0.32 20% ND 1 

ENDRIN KETONE 0.0 0.80 20% ND 1 
DIELDRIN 0.0 15 35% 200% 1 

TOTAL SMPLES 7 

TABLE A-188 
ORGANOPHOSPHOROUS PESTICIDES ORGANIC COMPOUNDS 

SURFACE SOIL SAMPLE AND DUPUCATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 



TABLE A-i 89 
CHLORINATED HERBlClDES ORGANIC COMPOUNDS 
SURFACE SOIL SAMPLE AND DUPUCATE PRECISION 

NSB KINGSBAY SUPPLEMENTAL RFI 

NO. ASSC. SAMPLE DUP MAX RFD 

SDG SAMPLE ID MATWX SAMPLES COMPOUND MNC. CDNC RFD RPD OUT 

K1030 I 11 SSO06 1 SOIL 1 2 1 NC3 COMPiNNDS DETXZlED ~~~~~~~~~~~~~~~~~~~\ *.,\. :y \yTi ‘s$*L.‘ 0 A 
TOTAL SAMPLES 2 

X OF 
DUPLICATES 
COLLECTED 

50.0% 

RPD IN 

1 

X WITHIN 
RPD OUT RFD LIMIT 

0 100.0% 

TABLE A-I 90 
TOTAL METALS ANALYTES 

SURFACE SOIL SAMPLE AND DUPUCATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

a 
. . .-. i 



TABLE A-l 91 
CYANIDE COMPOUND 

SURFACE SOIL SAMPLE AND DUPUCATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

NO. ASSC. SAMPLE 
SDG SAMPLE ID 

DUP h4Ax 
MATRIX 

RPD 
SAMPLES COMPOUND CONC. 

llSD20 11 SSOO6 SOIL 
CONC RPD RPD OUT 

7 
TOTAL SAMPLES 

NO COMPOUNDS DElEClED ~~~~~~~~~~~~~~~~~~~~~~~~~~~~ o 
7 

%OF 

DUPLICATES 

COLLECTED 

14.3% 

RPD IN 

1 

X WITNIN 
RPD OUT RPD LlMll 

0 100.0% 

TABLE A-l 92 
SULFlDE COMPOUND 

SURFACE SOIL SAMPLE AND DUPUCATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

NO. ASSC. SAMPLE DUP MAX 
SDG SAMPLE ID MATRIX 

RPD 
SAMPLES COMPOUND CONC. 

K1030 11ss008 
CONC RPD RPD OUT 

SOIL 7 SULFIDE 0 98 
TOTAL SAMPLES 

35% 200% 1 
7 



TABLE A-l 93 
GC/MS VOLATILE ORGANICS COMPOUNDS 

SURFACE SOIL SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

11 SD201 : 11 SSBGl , 11 SSOO6,ll SSOOGD, 11 SSO14,ll SSOO4,ll SSO12, 11 SS021 

COMPOUND 

1 ,l-DICHLOROETHENE 

TRICHLOROETHENE 

BENZENE 

TOLUENE 
CHLOROBENZENE 

ADVISORY LIMITS RPD 
%R SOIL SOIL 

59%-l 72% 22 

62%-l 37% 24 
66%-l 42% 21 
59%-l 39% 21 

60%-l 33% 21 



TABLE A-l 94 
SEMIVOLATILE ORGANICS COMPOUNDS 

SURFACE SOIL SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

llSD201: 11SSBG1,11SS006,11SS0060,11SS014,11SS004,11SS012, llSS021 



TABLE A-l 95 
PESTICIDEWPCBS 

SURFACE SOIL SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MSD = MATRIX SPI 

l DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

llSD201: llSSBGl,llSSOO6, llSSOOGD, 1lSSO14,11SSOO4, llSSO12, llSSO21 

MS = MATRIX SPIKE SAMPLE 1 ISSBGIRE 

MSD = MATRIX SPIKE DUPLICATE 

RPD = RELATIVE PERCENT DIFFERENCE 
PEST COMPOUNDS 

gamma-BHC (Lindane) 

Heptachlor 

Aldrin 

UNITS 

w3/Kg 

Ug’Kg 
ua/Ka 

SDG 11 SD201 

MS 

%R 

94 
83 

l 0 

MSD 

%R 

94 
83 

‘0 

%RPD 

0 

0 
0 

Dieldrin uWg 92 89 3 

Endrin w/Kg 89 86 3 

4,4’-DDT WKg ‘7 ‘0 ‘200 

l DENOTES VALUE NOT WITHIN QAKX ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

11SD201 IlSSBGlRE. llSS006RE, llSSOOGDRE, llSS014RE, llSSOO4RE, 
1 lSSO21 RE. 11 SSOl2RE 

I COMPOUND ADVISORY LIMITS I RPD 1 



TABLE A-l 96 
ORGANOPHOSPHOROUS PESTICIDES 

SURFACE SOIL SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

IMS = MATRIX SPIKE SAMPLE IlSSBG2 1 SDG K1030 I 
MSD = MATRIX SPIKE DUPLICATE 

RPD = RELATIVE PERCENT DIFFERENCE 
OPP COMPOUNDS 

Thionazin 

MS MSD 
%R %R %RPD 

I UNITS 

ua/Ks 105 103 2 - - 

Sulfotepp ‘u/Kg 96 97 1 
Phorate ug/Kg 103 103 1 
Disulfoton ua/Ka 73 73 1 

” ., I I 
_ 

I 

Methyl Parathion I w/Kg I 88 I 92 I 5 
ua/Ka 93 92 0 Parathion - 1 

Famphur Ug’Kg 87 88 0 

o,o,o-Triethyl phosphate WKg 82 89 8 
Dimethoate ‘-@Kg 97 loo 4 

l DENOTES VALUE NOT WITHIN CWQC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

K1030: 11 SSBGZ, 11 SSO21, 11 SS021 D 

I COMPOUND 1 ADVISORY LIMITS I RPD I 

Thionazin 

SUlfOteDD 

% R SOIL 1 

134% 46%- 
25%-l 53% I . 

Phorate 
Disulfoton 
Methvl Parathion 

10%-l 28% 
lO%-137% 

I SOIL I 

I-- 13%-125% I I M I I Parathion 

Famphur 
o.o.o-Tnethyl phosphate 

I 26%-l 58% 
27%-l 42% 



TABLE A-l 97 
CHLORINATED HERBICIDES 

SURFACE SOIL SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

IMS = MATRIX SPIKE SAMPLE IlSSBGP 

MSD = MATRIX SPIKE DUPLICATE MS MSD 

RPD = RELATIVE PERCENT DIFFERENCE %R %R %RPD 

HERB COMPOUNDS UNITS 

2,4-D WKg 56 65 16 

Silvex WKg 81 86 6 

2,495-T w/Kg 70 77 9 

Dinoseb WW ‘50 ‘72 36 

* DENOTES VALUE NOT WITHIN QAKX ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

KlO30: 11 SSBG2, 11 SSO21,ll SS021 D 

COMPOUND ADVISORY LIMITS RPD 

% R SOIL SOIL 

2,4-D 26%-l 43% 39 

Silvex 28%-l 30% 25 

2,4,5-T lO%-141% 33 

Dinoseb 74%-98% 50 



TABLE A-l 98 
METALS AND CYANIDE 

SURFACE SOIL MATRIX SPIKE/MATRIX DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MD = MATRIX DUPLICATE SAMPLE IlSSBGl 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

llSD201: llSSBG1, llSSOO6, llSSOO6D, llSSO14, 11SS004,11SS012, llSSO21 

COMPOUND 

75%-l 25% 

DVISORY LIMITS 
I RPD 

%R SOIL I 
SOIL 

+I-20 OR +/-CRDL 
I 



TABLE A-l 99 
SULFIDE 

SURFACE SOIL SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MS = MATRIX SPIKE SAMPLE 1 lSSBG1 SDG K1030 

MSD = MATRIX SPIKE DUPLICATE MS MSD 

RPD = RELATIVE PERCENT DIFFERENCE %R %R %RPD 
SULFIDE COMPOUND I UNITS 

SULFIDE I mgW 88 92 5 
l DENOTES VALUE NOT WITHIN QAKtC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

K1030: llSSBG1, 11SSOO6,11SS006D, llSSO14, llSSOO4, llSSO12, llSSO21 

SULFIDE 

COMPOUND ADVISORY LIMITS RPD 

% R SOIL SOIL 

26%-l 31% 19 



SIX 

t- 

1 IT002 

L- 
SAMPLE ID k 

1 lTL07 

-A 
TOTAL SAMPLES 

TABLE A-200 
LOW CONCENTRATION VOLATILE ORGANIC COMPOUNDS 

TRENCH UQUIDS SAMPLE AND DUPLlCATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RF1 

IATRIX 
LIQUID 

bAMPLE IDUP RPD 1 
AMPLES 
r 

% OF 

COLLECTED 

20.0% 

RPD IN 

6 

X WITHIN 
RPD OUT RPD LIMIT 

1 65.7% 

TABLE A-201 
GClMS SEMIVOLATILE ORGANIC COMPOUNDS 

TRENCH UQUIDS SAMPLE AND DUPUCATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

NO. ASSC. SAMPLE DUP MAX RPD 
SDG SAMPLE ID MATRIX SAMPLES COMPOUND CONC. CONC RPD Rf’D OUT 

llTBO2 1 lTL07 LIQUID 5 PHENOL 6 9 20% 40% 1 
1.4-DICHLOROBEWNE 4 4 20% 0% 0 

44ETHYLPHENOL 0 2 20% ND 1 
NAPHTWNE 190 200 20% 5% 0 

2METHYLNWHTMALENE 6 6 20% 0% 0 
I-ilFl-l-M PI-ITHAI A-t-F A 5 20% 22% 1 



TABLE A-202 
PESllClDEWPCBS ORGANIC COMPOUNDS 

TRENCH LIQUIDS SAMPLE AND DUPUCATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RF1 

NO. ASSC. SAMPLE DUP MAX RPD 

SDG SAMPLE ID MATRIX SAMPLES COMPOUND CONC. CONC RPD RPD OUT 

llTBC’2 11 TL07 LIQUID 5 ENDOSULFAN II 0.01 0.01 20% 9% 0 
TOTAL SAMPLES 5 

%OF 
DUPUCATES 
COLLECTED 

20.0% 

RPD IN 

1 

7 

X WITHIN 
RPD OUT RPD LIMIT 

0 lclo.O% 

TABLE A-203 
ORGANOPHOSPHOROUS PESTlClDES ORGANIC COMPOUNDS 

TRENCH UQUIDS SAMPLE AND DUPUCATE PRECISION 
NSB KlNGSBAY SUPPLEMENTAL RFI 

NO. ASSC. SAMPLE DUP MAX RPD 

SDG SAMPLE ID MATRlX SAMPLES COMPOUND CONC. CONC RPD RPD OUT 
KZ123 I llTL08 1 LIQUID I 1 1 O,O,O-TRIETHYL PHOSPHOROTHIO. 1 0.67 1 0.70 1 20% 1 4% 1 0 

TOTAL SAMPLES 1 

XOF 
DUPLICATES 
COLLECTED 

lMJ.OX 

RPD IN 

1 

X WlTHlN 
RPD OUT RPD LIMIT 

0 100.0% 

TABLE A-204 
CHLORlNATED HERBICIDES ORGANIC COMPOUNDS 

TRENCH UQUIDS SAMPLE AND DUPUCATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

t 
NO. ASSC. SAMPLE DUP MAX RPD 

SDG SAMPLE ID MATRIX SAMPLES COMF’OUND CONC. CONC Rm RPD OUT 
K2123 llTLO8 LIQUID 1 NO COMWIJNDS DETEC-fED ~~~~~;~~~~~~~~~~~~~~~~~~~~~~~~~ 0 

TOTAL SAMPLES 1 



TABLE A-205 
TOTAL METALS ANALMES 

TRENCH UQUIDS SAMPLE AND DUPLICATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

% OF 
DUPLICATES X WITHIN 
COLLECTED _ RPD IN RPD OUT RPD LIhllT 

20.0% 7 3 70.0% 

TABLE A-206 
CYANIDE COMPOUND 

TRENCH UQUIDS SAMPLE AND DUPLlCATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

NO. ASSC. SAMPLE DUP h#AX RPD 
SDG SAMPLE ID MATRIX SAMPLES COMPOUND CONC. CONC RPD WD OUT 

K2123 iinoa LIQUID 1 ,,‘;,,,\;;;’ .“‘“‘<,<, 0 
TOTAL SAMPLES 

NO COMWUNDS DEtECTED Ejj~~~~~~~~~~,,;~~~~~~~~~~~~~~~~~ 
1 



TABLE A-207 
SULFIDE COMPOUND 

TRENCH LIQUIDS SAMPLE AND DUPLICATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

NO. ASSC. SAMPLE DUP MAX WD 

SDG SAMPLE ID MATRIX SAMPLES COMPOUND CONC. CDNC RPD RPD OUT 

K2123 llTLO8 LIQUID 1 NO ,--,@OUN,,S DmCE,, ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~;~~~~ 0 

TOTAL SAMPLES 1 

DUPLICATES 



TABLE A-208 
LOW CONCENTRATION VOLATILE ORGANICS COMPOUNDS 

TRENCH LIQUIDS SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MSD = MATRIX SPIKE DUPLICATE 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

11 TB02: 11 TL02,ll TL04,ll TL07,ll TL07D, 11 TL08.11 TLl 1 

NR INDICATES THAT LIMITS WERE NOT RECEIVED FROM THE LABORATORY. 



TABLE A-209 
SEMIVOLATILE ORGANICS COMPOUNDS 

TRENCH LIQUIDS SAMPLE MATRIX SPIKE/MATRIX SPIKE 
NSB KINGSBAY SUPPLEMENTAL RFI 

DUPLICATES 

MS = MATRIX SPIKE SAMPLE 1 lTLO4 SDG llTB04 

MSD = MATRIX SPIKE DUPLICATE MS MSD I 
RPO = RFI ATIVE PFRCENT DIFFERENCE %R I %R %RPD ____ ____.... - ._.. -- - - - ~- 

I 

SVOA COMPOUNDS I UNITS I I I I 

I PENTACHLOROPHENOL I Ug/L I 77 69 I 11 
PYRENE uglL 28 I 26 7 I 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

11 TB02: 1 lTL02, 11 TL04, 11 TL07, 1 lTL07D, 11 TL08, 11 TLl 1 

COMPOUND TDVISORY LIMITS 

1 %R WATER 
I RPD 
1 WATER 

I PHENOL 1 12%-110% 
2-CHLOROPHENOL 1 27%-173% 

CNITROPHENOL 10%-80% 

2,CDINITROTOLUENE 24%-96% 

PENTACHLOROPHENOL 9%-l 03% 

PYRENE 26%-127% 



TABLE A-210 
PESTICIDEWPCBS 

TRENCH LIQUIDS SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MS = MATRIX SPIKE SAMPLE llTL04 

MSD = MATRIX SPIKE DUPLICATE 

RPD = RELATIVE PERCENT DIFFERENCE 
PEST COMPOUNDS 

aamma-BHC (Lindanej 

1 SDG 1 lTB02 J 

UNITS 

MS 

%R 
MSD 

%R %RPD 

Heptachlor ug/L 
I 

78 84 7 
Aldrin ug/L 68 70 3 

Dieldrin ug/L 89 96 8 
Endrin ug/L 93 99 6 

4,4’-DDT uglL 68 76 11 
l DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

11 TB02: 11 TL02,ll TL04,ll TL07,ll TL07D, 11 TL08,ll TLl 1 

COMPOUND 

gamma-BHC(Lindane) 

HEPTACHLOR 

ALDRIN 

DIELDRIN 
ENDRIN 

4,4’-DDT 

ADVISORY LIMITS RPD 
% R WATER WATER 

56%-l 23% 15 
40%-131% 20 
40%-l 20% 22 
52%-l 26% 18 
56%-l 21% 21 
38%-l 27% 27 



TABLE A-21 1 
ORGANOPHOSPHOROUS PESTICIDES 

TRENCH LIQUIDS SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MS = MATRIX SPIKE SAMPLE 11 TLO8 SDG KZ123 

MSD = MATRIX SPIKE DUPLICATE MS MSD 
RPD = RELATIVE PERCENT DIFFERENCE %R %R %RPD 

OPP COMPOUNDS UNITS 

Thionazin ug/L 104 100 3 
Sulfotepp ug/L 91 90 1 
Phorate UN- 105 98 7 
l3sulfotnn us/L 91 81 12 - - -. - . -. 

Methyl Parathion 
I ~0 - I I 1 

- 

I ug/L I 91 92 I 1 I 
Parathion ug/L 98 92 6 
Famphur ug/L 109 102 7 
o,o,o-Triethyl phosphate ug/L 85 84 1 
Dimethoate ug/L 96 99 2 
* DENOTES VALUE NOT WITHIN QAlQC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

K2123: 11 TL08,ll TL08D 



TABLE A-21 2 
CHLORINATED HERBICIDES 

TRENCH LIQUIDS SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

[MS = MATRIX SPIKE SAMPLE llTLO8 1 SDG K2123 
MSD = MATRIX SPIKE DUPLICATE MS I MSD I 
RPD = RELATIVE PERCENT DIFFERENCE IR OAR URDn 

t 

I ,-. . I SW. \ I NI\I v 
HERB COMPOUNDS I UNITS 1 I I 

2,4-D ug/L 84 89 6 

Silvex ug/L 106 98 8 

2,4,5-T ug/L 93 94 1 
Dinoseb ug/L l 33 ‘32 5 
* DENOTES VALUE NOT WITHIN QAKX ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

K2123: 11 TL08,lf TL08D 



TABLE A-21 3 
METALS AND CYANIDE 

TRENCH LIQUIDS MATRIX SPIKE/MATRIX DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

- DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

llTB02 llTL02. llTL04, llTL07, llTL07D, llTL08,llTLll 

COMPOUND 

75%-l 25% 

ADVISORY LIMITS 

%R WATER 
I RPD I 
1 WATER 

I 



TABLE A-21 4 
SULFIDE 

TRENCH LIQUIDS SAMPLE MATRlXSPIKE/MATRIXSPlKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MS = MATRIX SPIKE SAMPLE 1 lTLO4 SDG 1 lTB02 
MSD = MATRIX SPIKE DUPLICATE MS MSD 
RPD = RELATIVE PERCENT DIFFERENCE %R %R %RPD 

SULFIDE COMPOUND I UNITS 

SULFIDE I ug/L 76 I 76 0 
- DENOTES VALUE NOT WITHIN QIVQC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

11 TB02: 11 TL02,ll TL04.11 TL07,ll TL07D, 11 TL08,ll TLl 1 

SULFIDE 

COMPOUND ADVISORY LIMITS RPD 
% R WATER WATER 

25%-l 97% 11 

TABLE A-21 5 
GCIMS VOLATILE ORGANIC COMPOUNDS 

TRENCH SOILS SAMPLE AND DUPLICATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

NO. Asst. SAMPLE DUP MAX RPO 

SDG SAMPLE ID MATRIX SAMPLES COMPOUND CONC. CONC RPD RPD OUT 

llTBO2 llTSO7 SOIL 6 
, \ ,.\ ..\. ..I .\._..._ NO aMm"NlJS DmCED ~~~~~~~~~~~~~~~~~~~~~~~~~;~~~~I \\.’ \>.\\’ ,,,_ 0 

TOTAL SAMPLES 6 



TABLE A-21 6 
GClMS SEMlVOLATlLE ORGANIC COMPOUNDS 

TRENCH SOILS SAMPLE AND DUPUCATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

NO. ASSC. SAMPLE DUP MAX RPD 

SDG SAMPLE ID MATRIX SAMPLES COMPOUND CONC. WNC RPD RPD OUT 

llTBo2 1 lTSO7 SOIL I 6 NO COMPOUNDS DETECTED ~~~~~~~~~~~~~~~~~~~ 0 
TOTAL SAMPLES 6 

TABLE A-217 
PESTlClDESIPCBS ORGANIC COMPOUNDS 

TRENCH SOILS SAMPLE AND DUPLICATE PRECISION 
NSB KlNGSBAY SUPPLEMENTAL RFI 

NO. Asst. SAMPLE DUP MAX RPD 
SDG SAMPLE ID MATRIX SAMPLES COMPOUND WNC. CONC RFD RFD OUT . ,. . , .,, 

llTBo2 1 lTSO7 SOIL 6 NO COMPOUNDS ~~CTfED ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~1 0 
TOTAL SAMPLES 6 

TABLE A-21 8 
ORGANOPHOSPHOROUS PESTlClDES ORGANIC COMPOUNDS 

TRENCH SOILS SAMPLE AND DUPUCATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

%OF 
DUPUCATES 
COLLECTED 

16.7% 

RPD IN 

0 

X WITNIN 
RPD OUT RPD LIMIT 

0 lmIvmI 



TABLE A-21 9 
HERBICIDES ORGANIC COMPOUNDS 

TRENCH SOILS SAMPLE AND DUPUCATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

NO. ASSC. SAMPLE DUP MAX 
SDG SAMPLE ID MATRIX 

RPD 
SAMPLES COMPOUND WNC. 

K2123 1 lTSO8 
WNC RPD RPD OUT 

SOIL 6 ‘&:r‘ ‘X>>:\>..\r %%\. \ L/.%1\, 

TOTAL SAMPLES 
NO COMPOUNDS DElEClED ~~~~:.~~~.:~:.~~~~:~~~;::~:?~ A..‘. . . .sx\qs $$$$?$g;$.~ 0 . . . . .,.. ,A,_. . . 

6 

I XOF I I I I 
DUPUCATES 
COLLECTED 

% WlTHIN 

16.7% 0 0 #DIVKtI 

TABLE Ad2Q 
TOTAL METALS ANALYTES 

TRENCH SOIL SAMPLE AND DUPLICATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

X OF 
DUPUCATES 
COLLECTED 

16.7% 

% WITHIN 
FcPD IN RPD OUT RPD LIMIT 

11 0 1 oD.O% 

::. 



TABLE A-221 
CYANIDE COMPOUND 

TRENCH SOIL SAMPLE AND DUPUCATE PRECISION 
NSB KINGSBAY SUPPLEMENTAL RFI 

NO. ASSC. SAMPLE DUP h4AX RPD 

SDG SAMPLE ID MATRIX SAMPLES WMPOUND CONC. WNC RPD RPD OUT 

llTBo2 llTS07 SOIL 6 
\. ,x. Y ‘<~\.;~v~ ,. ,.. ‘<. L..,.. . . . . . ..A. NO CDMKIUNDS DEIECED ~~~~~~~:~~:.~~~~~~~~~~~~~~~~~?~:~;~~~~~~~ \y<< ;,y. y;,. 0 

TOTAL SAMPLES 6 

TABLE A-222 
SULFIDE COMPOUND 

TRENCH SOIL SAMPLE AND DUPLICATE PRECISION 
NSB KlNGSBAY SUPPLEMENTAL RFI 

NO. ASSC. 

TOTAL SAMPLES 6 

I XOF I I I I 
DUPUCATES 
COLLECTED RPD IN 

% WlTHIN 
RPD OUT RPD LIMIT 

I 16.7% 
I 

0 I 0 
I 

6OIV/oI 
I 



TABLE A-223 
GC/MS VOLATILE ORGANICS COMPOUNDS 

TRENCH SOILS SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

llTB02: llTS02, llTS04,llTS07, llTS07D, llTSl1, llTSO8,llTS12 

COMPOUND 

l,l-DICHLOROETHENE 
TRICHLOROETHENE 

BENZENE 
TOLUENE 

CHLOROBENZENE 

ADVISORY LIMITS RPD 
%R SOIL SOIL 

59%-l 72% 22 
62%-l 37% 24 
66%-l 42% 21 
59%-l 39% 21 
60%-l 33% 21 



TABLE A-224 
SEMIVOLATILE ORGANICS COMPOUNDS 

TRENCH SOILS SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

l DENOTES VALUE NOT WITHIN QAIQC ADVISORY LIMITS 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

11 TB02: 11 TS02,ll TS04.11 TS07.11 TS07D, 11 TSI 1,ll TS08,ll TS12 

AIWISORY I IMITS I RPD I 

I PHENOL 

2-CHLOROPHENOL 

1 ,CDICHLOROBENZENE 

- 
27%-l 23% 1 

I 36%-97% I t 28 I 

I N-NITROSO-Di-N-PROP.(l) I 41 %-I 16% 
12.QTRICHLOROBENZENE 39%-98% 

23%-97% 
48%-l 18% 
10%-80% 

24%~96% 

4-CHLORO-3-METHYLPHENOL 

ACENAPHTHENE 
CNITROPHENOL 

2 QDINITROTOLUENE ~I - 
PENTACHLOROPHENOL 

PYRENE 

I 
I 9%-l 03% 

26%-l 27% - 



TABLE A-225 
PESTICIDEWPCBS 

TRENCH SOILS SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MS = MATRIX SPIKE SAMPLE 11 TSO4 I 

MSD = MATRIX SPIKE DUPLICATE 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

11 TB02: 11 TS02,ll TS04,ll TS07, 11 TS07D, 11 TSl 1, 11 TS08,ll TS12 

COMPOUND 

gamma-BHC(Lindane) 

HEPTACHLOR 

ALDRIN 
DIELDRIN 

ENDRIN 
4,4’-DOT 

ADVISORY LIMITS RPD 
% R SOIL SOIL 

46%-l 27% 50 
35%-l 30% 31 
34-132% 43 
31%-l 34 38 

42%-l 39% 45 
23%-l 34% 50 



TABLE A-226 
ORGANOPHOSPHOROUS PESTICIDES 

TRENCH SOILS SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

IMSD = MATRIX SPIKE DUPLICATE 

IMS = MATRIX SPIKE SAMPLE 11 TSOB SDG K2123 

MS MSD 

RPD = RELATIVE PERCENT DIFFERENCE %R %R %RPD 
OPP COMPOUNDS I UNITS 

IThionazin I ua/Ka I 92 I 87 1 5 
-  1 

Sulfotepp WKg 83 77 7 

Phorate w/Kg 91 91 0 
Disulfoton WKg 68 61 10 

Methyl Parathion w/Kg 81 85 5 
Parathion ua/Ka 80 86 7 

Famphur WKg I 78 I 89 I 13 

o.o.o-Triethvl uhosphate I ua/Ka 80 76 5 
Dimethoate’ ’ 
- DENOTES VALUE NOT WIT 

I I 

I xl/Kg I 84 I 94 I 11 
HIN QAKX ADVISORY LIMITS 

, 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

K2123: 1 lTS08.1 lTS08D 

Thionazin 

COMPOUND ADVISORY LIMITS 

% R SOIL 

46%-l 34% 

RPD 
SOIL 

28 

Sulfotepp 

Phorate 

Disulfoton 
Methyl Parathion 

25%-l 53% 

10%-l 28% 

10%-l 37% 

14%-124% 

fP&athion I 13%-125% I 
Famphur 
o,o,o-Triethyl phosphate 

Dimethoate 

26%-l 58% 30 
27%-l 42% 34 
44%-l 38% 18 



TABLE A-227 
CHLORINATED HERBICIDES 

TRENCH SOILS SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

K2123: 11 TS08,ll TSO6D 

2,4-D 

Silvex 

2,4,5-T 
Dinoseb 

COMPOUND ADVISORY LIMITS RPD 
% R SOIL SOIL 

26%-l 43% 39 

28%-l 30% 25 
10%-l 41% 33 

74%-98% 50 



TABLE A-228 
METALS AND CYANIDE 

TRENCH SOILS MATRIX SPIKE/MATRIX DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

I2 I SDG 1lTBC 
MS 

%R 

NR 

82.3 

MD 

RPD 

l 22.2 
NC 

,TkIX SPIKE 
,TRIY nilPI lr.ATF 

T DIFFERENCE 
._.___ .__ _- ‘OUNDS 

ALUMINUM 

ANTIMONY 

SAMPLE 1 lTLO4 

SAMPLE 11 TL04 

UNITS 

mdKg 

w/Kg 
ARSENIC 
BARIUM 

BERYLLIUM 

CADMIUM 
CALCIUM 

I 
I 

mnlKa ‘-‘a-- -a I 
I 

97 I 
I NC I 

I mg/Kg I 105 I 31.5 

I ma/Ka 103 I I 1 NC 

I m/Kg I 104 I NC 
mnlKn NR A? l-l 

w/Kg 104 35.2 

mdKg 103 23.1 
,. . 

I I 

I malKa I NR I ‘32.9 I 

POTASSIUM 

SELENIUM 

SILVER 
SODIUM 

THALLIUM 
VANADIUM 

ZINC 

CYANIDE 

mg/Kg 

w/Kg 

mdKg 

w/Kg 
w/Kg 

mg/Kg 
wWg 

mg/Kg 

ma/Ka 

.- ..- 

105 57.9 
NR 44.6 

81.5 NC 
100 NC 
NR 22.9 

89.0 NC 
104 23.9 
107 7.7 
93.8 NR 

1 ., - 1 
- DENOTES VALUE NOT WITHIN QAIQC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

llTB02: llTS02. llTS04, llTS07, llTS07D, llTSl1, llTS08, llTS12 

COMPOUND 

75%-l 25% 

ADVISORY LIMITS 
%R SOIL 

I RPD I 
SOIL 



TABLE A-229 
SULFIDE 

TRENCH SOILS SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MS = MATRIX SPIKE SAMPLE 1 ITS04 SDG 1 lTB02 
MSD = MATRIX SPIKE DUPLICATE MS MSD 
RPD = RELATIVE PERCENT DIFFERENCE %R %R %RPD 

SULFIDE COMPOUND UNITS 

SULFIDE I w/Kg 66 69 3 
l DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

11 TB02: 11 TS02,ll TS04,ll TS07,il TS07D, 11 TSI I, 11 TS08,ll TS12 

MS = MATRIX SPIKE SAMPLE llTS12 
MSD = MATRIX SPIKE DUPLICATE 

RPD = RELATIVE PERCENT DIFFERENCE 
SULFIDE COMPOUND I 

SULFIDE I 
- DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

UNITS 

mWg 

SDG 1 lTB02 

MS 

%R 

100 

MSD 

%R 

104 

%RPD 

4 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

llTB02: llTS02, llTS04, llTS07, llTS07D, llTSll,llTS08, llTS12 

COMPOUND ADVISORY LIMITS RPD 
% R SOIL SOIL 

SULFIDE 26%-l 31% 19 



SAMPLE ID 
llAlRlll 

SDG 
G.56173 

TOTAL SAMPLE 

TABLE A-230, CONTINUED 
GUMS VOLATILE ORGANIC COMPOUNDS 
AIR SAMPLE AND DUPLICATE PRECISION 

NSB KINGSBAY SUPPLEMENTAL RFl 

MPLES 

zl 

..--.. _ _ __ 
l.l.l-TRICHLOROETHANE 0.13 0.13 35% 0% IO 

BENZENE 0.19 0.19 35% 0% 0 
CARBON TETRACHLORIOE 0.13 0.13 35% 0% 0 

M.PXYLENE 0.09 0.11 35% x% 0 
1.2.CTRIMEMYLBENZENE 0.06 0.06 35% 0% 0 



TABLE A-230 
GCIMS VOLATILE ORGANIC COMPOUNDS 
AIR SAMPLE AND DUPLICATE PRECISION 

NSB KINGSBAY SUPPLEMENTAL RFI 

I ( SAMPLE 1 DUP 1 MAX 1 1 RPD ( 
COMPOUND 

DlCHLOROOlFLUOROMETHANE 
TRICHLOROFLUOROMEWANE 

I.I.I-TRICHLOROETHANE 
RFM7EI 

CONC. CONC RPD RPD OUT 
0.55 0 51 35% 8% 0 
0.35 0.34 35% 3% 0 
0.13 0.13 35% 0% 0 

UE 1 0.18 I 012 1 35% or 

---.- 1 
1 

+=?I 
I 
0 
0 
n 

. . -  -  __ 

__ - . . _  1 0.17 ( 0.23 1 --._ , 
-- --.lE 1 0.39 1 0.31 1 35% 1 

)N TETRACHLORIOE I 016 I 02, I 35% I 



TABLE A-231 
SURROGATE % RECOVERIES 

LOW CONCENTRATION VOLATILE WATER SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

BFB = BROMOFLUOROBENZENE QC LIMITS 80% - 120% 

D - INDICATES SURROGATE DILUTED OUT 
l - INDICATES VALUE OUTSIDE QC LIMITS 
NA - INDICATES SURROGATE COMPOUND NOT SPIKED 

# SAMPLES 

28 

% REC %REC 96 TOTAL 

IN OUT IN 

28 0 100.0% 



TABLE A-232 
SURROGATE % RECOVERIES 

GClMS VOLATILE WATER SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

SMCl = TOLUENE-D8 QC LIMITS 88% - 110% 
SMC2 = BROMOFLUOROBENZENE QC LIMITS 86% - 115% 
SMC3 = 1.2-DICHLOROETHANE-D4 QC LIMITS 76% - 114% 

D - INDICATES SURROGATE DILUTED OUT 

’ - INDICATES VALUE OUTSIDE QC LIMITS 

# SAMPLES 

8 

% REC %REC 
IN OUT 

32 0 

% TOTAL 

IN 

100.0% 



TABLE A-233 
SURROGATE % RECOVERIES 

SEMIVOLATILE WATER SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

Sl = 2.FLUOROBIPHENYL QC LIMITS 21% - 110% 

S’2 = PHENOL-D5 QC LIMITS 10%. 110% 

53 = NITROBENZENE-D5 aC LIMITS 35% 114% 

S4 = 2.FLUOROPHENOL QC LIMITS 43% .116% 

55 = 2.4.6.TRIBROMOPHENOL QC LIMITS 10%. 123% 

S6 = TERPHENYL-D14 aC LIMITS 33% - 141% 

S7 = 2.CHLOROPHENOL-04 QC LIMITS 33% - 110% 

S6 = 1.2.DICHLOROBENi!ENE-D4 ac LIMITS 16%. 110% 

# QC LIMITS 15% - 126% 

# CC LIMITS 17% - 106% 

# QC LIMITS 36% - 146% 

# QC LIMITS 36% 106% 

# aC LIMITS 13% - 145% 

# ac LIMITS 10% - 169% 

(ADVISORY) 

(ADVISORY) 

D - INDICATES SURROGATE DILUTED OUT 

*. INDICATES VALUE OUTSIDE ac LIMITS 

NA - INDICATES SURROGATE COMPOUND NOT SPIKED 

# SAMPLES 

26 

% REC %REC % TOTAL 

IN OUT IN 

I 195 I 7 I 96.5% 



TABLE A-234 
SURROGATE % RECOVERIES 

PESTlClDElPCBS WATER SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

TCMX = TETRACHLORO-M-XYLENE QC LIMITS 60% - 150% # QC LIMITS 14% - 155% 

DCB = DECACHLOROBIPHENYL QC LIMITS 60% - 150% # QC LIMITS 10% 155% 

D - INDICATES SURROGATE DILUTED OUT 

* - INDICATES VALUE OUTSIDE OC LIMITS 

NA - INDICATES SURROGATE COMPOUND NOT SPIKED 

# SAMPLES 

24 

% REC %REC % TOTAL 

IN OUT IN 

55 41 57.3% 



TABLE A-235 
SURROGATE % RECOVERIES 

ORGANOPHOSPHOROUS PESTICIDE WATER SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

TPP = TRIPHENYLPHOSPHATE QC LIMITS 38% - 146% 

D - INDICATES SURROGATE DILUTED OUT 
l - INDICATES VALUE OUTSIDE QC LIMITS 
NA - INDICATES SURROGATE COMPOUND NOT SPIKED 

# SAMPLES 

14 

% REC %REC % TOTAL 

IN OUT IN 
28 0 100.0% 



TABLE A-236 
SURROGATE % RECOVERIES 

CHLORINATED HERBICIDES WATER SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

DCAA = DECACHLOROBIPHENYL QC LIMITS 50% - 150% 

D - INDICATES SURROGATE DILUTED OUT 
l - INDICATES VALUE OUTSIDE QC LIMITS 
NA - INDICATES SURROGATE COMPOUND NOT SPIKED 

# SAMPLES % REC %REC % TOTAL 
IN OUT IN I 



TABLE A-237 
SURROGATE % RECOVERIES 

GClMS VOLATILE SOIL/SEDIMENT SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

SDG 
11 TB02 

SAMPLE ID SMCI SMC2 SMC3 TOTAL OUT 
11 TS04 102 94 95 0 

11 TS04MS 101 95 94 0 
1 lTS04MSD 102 93 95 0 

11 TS07 102 93 94 0 
1 lTS07D 106 103 99 0 
IqTSll 114 88 98 0 

I ..-.. llTSl2 103 97 107 0 
K1030 11ss021 109 91 96 0 

4 lS.SRr.7 117 89 93 0 

I l”YLY 

K2123 1 ITSOl 
1 lSD201 iismn 

, . ----- .- 

4 3 cn9qg 101 96 I 100 0 
3 101 102 100 0 

, .-w-J1 110 96 97 0 
,4cn7l-n 1,n inI in7 cl I l”VL”L I I” .-. .-- 

1 lSD202D 108 103 104 0 
llSD203 108 101 96 0 

11 SD203MS 107 99 104 0 

1137 98 99 0 

SMCI = TOLUENE-D8 QC LIMITS 84% - 138% 

SMC2 = BROMOFLUOROBENZENE QC LIMITS 59% - 113% 

SMC3 = 1.2-DICHLOROETHANE-D4 QC LIMITS 70% - 121% 

D - INDICATES SURROGATE DILUTED OUT 

* - INDICATES VALUE OUTSIDE PC LIMITS 

It SAMPLES 

28 

36 REC 56REC % TOTAL 

IN OUT IN 

84 0 100.0% \ 



TABLE A-238 
SURROGATE % RECOVERIES 

SEMIVOLATILE SOIL/SEDIMENT SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

Sl = 2.FLUOROBIPHENYL 

S2 = PHENOL-D5 

53 = NITROBENZENE-D5 

S4 = 2.FLUOROPHENOL 

55 = 2,4.6-TRIBROMOPHENOL 

S6 = TERPHENYL-D14 

57 = 2.CHLOROPHENOL.D4 

St3 = 1.2-DICHLOROBENZENE-D4 

D-INDICATES SURROGATE DILUTED OUT 

* -INDICATES VALUE OUTSIDE QC LIMITS 

NA - INDICATES SURROGATE COMPOUND NOT SPIKED 

QC LIMITS 25%. 121% # ClC LIMITS 52% - 131% 

QC LIMITS 24% . 113% # DC LIMITS 43% - 109% 

QC LIMITS 23%. 120% # QC LIMITS 37% - 150% 

QC LIMITS 30% - 115% # PC LIMITS 37% 117% 

QC LIMITS 19%. 122% # QC LIMITS 28% - 101% 

QC LIMITS 18% - 137% # QC LIMITS 10% - 170% 

QC LIMITS 20%. 130% (ADVISORY) 

ClC LIMITS 20% .130% (ADVISORY) 

#SAMPLES 

27 

% REC %REC % TOTAL 

IN OUT IN 

I 214 I 0 I 1000% 



TABLE A-239 
SURROGATE % RECOVERIES 

PESTlClDElPCBS SOIUSEDIMENT SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

TABLE A-239 
SURROGATE % RECOVERIES 

PESTlClDElPCBS SOIL/SEDIMENT SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

SDG SAMPLE ID TCXl TCXZ DCBl DCBP TOTAL OUT 

Kz12311 1 lTS.06 92 100 95 123 0 

K1030 II 11 sso21 88 102 86 111 0 
llSSBG2 106 9.8 1W 121 0 
_ _ ̂ ^̂ r̂ â  ̂ ,Tn I ..c 0, 

TCMX = TETRACHLORO-M-XYLENE QC LIMITS 60% - 150% # QC LIMITS 14% - 155% 

DCB = DECACHLOROBIPHENYL QC LlMlTS 60% 150% # QC LIMITS 10% - 155% 

D - INDICATES SURROGATE DILUTED OUT 

* _ INDICATES VALUE OUTSIDE QC LIMTS 

NA - INDICATES SURROGATE COMPOUND NOT SPIKED 

X SAMPLES % REC %REC % TOTAL 

IN OUT IN 
45 I 104 I 76 1 57.8% 



TABLE A-240 
SURROGATE % RECOVERIES 

ORGANOPHOSPHOROUS PESTICIDE SOIUSED SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

TPP = TRIPHENYLPHOSPHATE QC LIMITS 20% - 157% 

D - INDICATES SURROGATE DILUTED OUT 
l - INDICATES VALUE OUTSIDE QC LIMITS 
NA - INDICATES SURROGATE COMPOUND NOT SPIKED 

I 

# SAMPLES % REC %REC % TOTAL 
IN OUT IN 



TABLE A-241 
SURROGATE % RECOVERIES 

CHLORINATED HERBICIDES SOIL/SEDIMENT SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

DCAA QC LIMITS 50% - 150% 

D - INDICATES SURROGATE DILUTED OUT 
l - INDICATES VALUE OUTSIDE QC LIMITS 
NA - INDICATES SURROGATE COMPOUND NOT SPIKED 

# SAMPLES 

13 

% REC %REC 
IN OUT 
26 0 

/ 
% TOTAL 

IN 
100.0% 



TABLE A-242 
LOW CONCENTRATION VOLATILES DETECTED IN TRIP BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

SDG NUMBER 

BS601 

JREIATECI ENVIRONMENTAL 

CONTAMINANT BLANK IO ISAMPLES 

BSTRlTB , I I ILUL, 

BT602FB llSD201. llS0202. llSD202D. 

11.9w’V201. llsW202 llSW202D 

11SD203.11SD204. BT603FB METHYLENE CHLORIDE 
llSW203. llSW204. llSW205D 

IJ. c 

L ACETONE 6 U!$L } 
llTB02 BSTRTBOG llTLl1 ACETONE 9 

1lTSll. llTS12 
Ug/L u 

. . . . .._L.... :.. . . . . . . . . . . . -...‘.Z.‘.:...*>>>: .,.......,.,.,. .(.......,.,...,.., :.:.:.:,;.~~.~(‘.~.~~~ :... 

11 TB02 1 lTL04. llTLO4MS llTL04MSD 
:.:.:.>:.. .:......:.. > ..,.,.......:....: _.,.,.,.i,.,.,. :. 

ACETONE 
1 lTS04 

BSTRZTB llTL07. 11TLOi’D. llTS07. ACETONE 
11 TS07D 

TABLE A-243 

GClMS VOLATILES DETECTED IN TRIP BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 



TABLE A-244 
LOW CONCENTRATION VOlATlLES DETECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

rREATED ENVIRONMENTAL I RB 1 VALIDATION 1 

TABLE A-245 
GClMS SEMlVOLATlLES DETECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

RELATED ENVIRONMENTAL 
SDG NUMBER 1 BLANK ID SAMPLES CONTAMINANT 

R..R”, I EiS6OlFB llSD201. llSD202. IlSMOPD. llSD203, NO COMAMINATIO 

----’ I -~ I 11sD2O4;11SD205,11SW201,11SW202. 
llSW202D, 11SW203.11SW204, llSW205, 
11SSBGl. llSSOOS, llSSOO6D. llSSBG2, E 

~11ss014,11ss004,11sP-‘- -*)CCn-. I 

lllTLO2.llTSO2. llTSO4 

I I 
. . 

TABLE A-246 

PESTlClDES/PCBS DETECTED IN FIELD BLANKS 
NSB KINGSBAY SUPPLEMENTAL RFI 



TABLE A-247 
ORGANOPHOSPHOROUS PESTICIDES DETECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

TABLE A-249 
CHLORlNATED HERBICIDES Dt?fECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RF1 

TABLE A-249 
TOTAL METALS DETECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

Ei 
SDG NUMBER BLANK ID SAMPLE: ICONTAMINANT 

I RB 1 1 VALIDAnON 

ES601 BS6OlFB 1 lSW201. . ..?..,*,-.a 
1 CONC. 1 UNITS 1 ou/ 4LIFIER 1 

Ia”“LW ICOPPER 42 1 lSW201 I 1 UglL I U 
2.1 .,PII,L),-.? ..C,.,......B 1 NICKEL I U __ ^._.__ - 1 UgL 1 -.. .~ 

I IO.“L”L. I I3WL”L”. 11swzu3.11sw204. ALUMINUM 
1 lSD201.1 lSD202.1 lSD202D. 1 lSD203. 

40.3 
IRON 

11SD204,11SD205,11SW201,11SW202, 
612 

1 lSW202D. IlSWZM. 11SW204.11SW205. 
WTASSIUM 33.0 
ARSENIC 25 

llS%Gl. llSSOOS. llSSOO6D. llSSBG2, SODIUM 



TABLE A-250 

CYANIDE DETECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL FZFl 

SDG NUMBER 
B-S601 

-RELATED ENWRONMENTAL I 
BLANK ID SAMPLES CONTA 
ES601 FB 11SD201.11SD202. llSMO2D. llSD203, NO COP 

11SD204.11SD205.11Sw201.11Sw202. 
llSw202D. 11sw203.11Sw204. llSW205, 
ll.S.SBGl, 11SS006.11SS006D. llSSBG2. 
11ss014,11sscO4,11ss012,11ss021 
11TLO2 llTSO2.llTSO4 llTL04. lllLO7. NO CONTAMINATIONFOUND /& 3 

SDG NUMBER 1 BLANKID 
I RQ=irllFR 

TABLE A-25 I 
SULFIDE DETECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RF1 

rRELATED ENVIRONMENTAL I RB I I VALIDATION 1 

TABLE A-252 
TO-14 VOLAllLES DETECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI , 

llAIR107. 11AIRlW. llAIRlO6. 1lAIRlOBQ 



TABLE A-253 
LOW CONCENTRATION VOiATlLES DETECTED IN RINSEATE BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

TABLE A-254 
GClMS VOLATILES DETECTED IN RINSEATE BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

TABLE A-256 
smrvoumus D~CTED IN RINSEATE BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

i RB I VALIDATION 1 

I 111Tso70.11lso8. IlTLM 
as606ER 11lL11.11TSll. llTS12 



TABLE A-266 
PESTlClDESfPCBS DETECTED IN RINSEATE BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

TABLE A-257 
ORGANOPHOSPHOROUS PESTlClDES DEtECTED IN RINSEATE BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

TABLE A-258 
CHLORlNATED HERBICIDES DETECTED IN FUNSEATE BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFl 



TABLE A-269 
TOTAL METALS DETECTED IN RlNSEATE BLANKS 

NSB KlNGSBAY SUPPLEMENTAL RF1 

aa I ValJOATION 1 

llSD201 

BS602ER 11SD201.11sx!O2.11sD202D. llSD201. 
llSD204.llSDZ05 

BS604ER llTL02 llTSW, llTLO4. llTSO4 

6saa3ER llSSSGl. llssoo6. llSSW6D. llSSBG2, 
11SSO14.11SsOo4.11.sSQ12.11SSQ21 

POTASSIUM 
SODIUM 
ZINC 
ALUMINUM 
ARSENIC 
COPPER 

SODIUM 
ARSENIC 
BARIUM 
COPPER 
IRON 
MANGANESE 
SODIUM 

BARIUM 
MAGNESIUM 
MANGANESE 

3.5 
3.0 

38.7 
26.8 
109 
3.2 
1.5 
3.5 

36.1 
1.3 

78. I 

1.2 
13.4 
128 

u&L $ 

f&L k 

- llsO21 “-, , &... , vu.- , 

llTBO2 Bsao5ER llTLO.4. llTSO4. llTL07. llTL07D. BARIUM 1.9 
11TsoB. llTLO9 IRON ‘202l&l I 

I 

llTSJ7. llTSO7D , 

llTSO7. llTSU7D I 
66606ER 11TSll. IlTLll. llTSl2 I 

TABLE A-260 
CYANIDE DETECTED IN RJNSEATE BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

RELITED ENVIRONMENTAL I I REi I 

llslv25l. llSw2M 

BsgozER 11sD.zn. llsmoz llSD202D. llSD2a3. NO CONTAhllNAllON FOUND 
.,- ,*- 

, I I.,“&“-, . m-s.,., I 
Esaa4ER ~iino2.1iTS02,iino4,1mn4 1 NO CONTAMINATION FOUND 

1150201 Es6a3ER I11s.sffi1.11.5sox. llssool INO CONTAMINATION FOUND BD. 1lSSBGz. 
lllssml, ll-,~+se3l2, ,,- 

llT5J2 as605ER iino4, 11xi04,iin07,1~n07~. NO CONTAMINATION FOUND 

I ~~ ~~- I .---- --- ---- -- 



TABLE A-261 
SUfflDE DETECTED IN RINSEATE BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFl 

TABLE A-262 
LOW CONCENTRATION VOLATILES DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

TABLE A-263 
GClMS VOLATILES DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 



TABLE A-264 
GClMS SEMIVOLATILES DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

SBLK2 1 lTS08 NO CONTAMINATION FOUND 

K1044 A18A3101 lllSW205 NO CONTAMINATION FOUND 
.C..C..... . . . . . . . . . ./... . . . . . ..A.. . . ..\/...... :i:::::;:‘:>>::$::::::: . . . . . . ..‘.‘.‘l’...‘...‘.‘.‘. .,.,,.;~,.,.,‘,‘,., ‘. .i... . . . . . . . . . . . . .._............ _ : : .: .,.i_.,.,._. >>> :.:.:, :.:.:‘;;;: ::::::: :; :.:.:.: _,.,.,...,.,j.,,,_,.... .,., .,,,,, ,,,,_,, ,,,_,,_ ,__,_, 



TABLE A-265 
PESTICIDEWPCBS DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

,ER BLANK ID SAMPLES CONTAMINANT 

----. PBLKI I lSW201,l lSW202, I lSW202D. NO CONTAMINATION FOUND 
BS601 ER, BS601 FB, BS602ER 

PBLK2 1ISWO3.1ISWO3MS. IISW03MSD. NO CONTAMINATION FOUND 

11lTR02 

11SS004,11SS006,11SS014 

tlISD203. IlSD204.llSSOO4. IlSSOO6. t 4.4’-DDT U 
IISSO12, llSS014:11SSBGl’ 
1 I SSoo6D NA 
llSD203, IISD204, llSSOO4,llSSOO6, METHOXYCHLOR 1.5 ‘-@Kg CRQL 

I ~11SSOO6D. IlSSO14, IlSSBGl I I 

K1030 

, I”” b”,” I, 

Y-1 JK 11 TS08 1 NOCONT, 

‘BLANK 11 TL08 1 NO CONTAMINATION 

‘BLANK 1 lSW205 / NO CONTAMINATION 



TABLE A-266 
ORGANOPHOSPHOROUS PESTICIDES DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

TABLE A-267 
CHLORINATED HERBICIDES DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

SDG NUMBER 1 
1 lTB02 1 BLANK 
K1030 IBLANK 11 lSD20! 

1123 

044 

. 

:‘-. 



TABLE A-268 
TOTAL METALS AND CYANIDE DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

iDG NUMBER 

lTB02 

S601 

1 SD201 

11 SD204, 11 SSBGl, 11 SSO04, 11 SSO06, 
lISS006D, llSSO12, llSSO14, llTS02 

I I I IRON 1847 1 UQ/L IU 



TABLE A-269 
TO-14 AIR TOXICS DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

RELATED ENVIRONMENTAL MB VALIDATION 
SDG NUMBER BLANK ID SAMPLES CONTAMINANT CONC. UNITS QUALIFIER 

G55819 BLKl IlAIRFBI. IlAIR102D. IlAIRl05. llAIR108, CHLOROMETHANE 0.19 PPBV U 
lIAIR107. llAIR107. llAIR104. IlAIR106. 
llAIRl02 
IIAlRFBl. 11AIRlOZD. llAIR105, llAIRIO8. METHYLENE CHLORIDE 0.44 PPBV U 
llAIRI07. llAlRl07. IIAIRIO4. llAIR106. 
IlAIRl02 

G55820 BLKI lIAIRlO8D. IlAIRl04D. lIAIRl0l. llAiRI09. CHLOROMETHANE 0.21 PPBV U 
1 IAIRIOBDD 

G56173 BLKI IlAIR103. lIAIR1lI. 1lAIRlllD. IlAIRII2, DICHLORODIFLUOROMETHANE 0.46 PPBV U 
llAIRl12D. llAIRIl3. lIAIR114. llAIRll4D. 
llAIRlI5 
11AIR103.11AIR111. llAIRlllD, llAIR112, CHLOROMETHANE 0.18 PPBV U 
lIAIR112D. llAlRIl3. lIAlRll4. llAIRIl4D, 
lIAlRll5 
llAIRl03.llAIRl11. lIAIRlllD. llAIRl12, METHYLENE CHLORIDE 0.41 PPBV U 
lIAIRlI2D. lIAIR113. llAIRl14. lIAIRII4D, 
llAIRI15 
IlAIRIO3. llAIR112, llAIRll2D, llAIRll3, TOLUENE 0.18 PPBV U 
lIAIRl14D. IlAIRll5 

G56520 BLKl llAIRl17D. llAIRl17, llAIRlI9,IlAIRlI9D, CHLOROMETHANE 0.20 PPBV U 
llAIRlI6, llAIR118, IlAIRl21 

- llAlRII6, llAlR21 METHYLENE CHLORIDE 0.28 PPBV U 
G56847 BLKI 1 lAlRFB2 CHLOROMETHANE 0.17 PPBV U 

METHYLENE CHLORIDE 0.05 PPBV 1 U 

TABLE A-270 
VOLATILE ORGANIC COMPOUNDS 

SOIL BORING SAMPLE AND DUPLICATE PRECISION 

NSB KINGSBAY SUPPLEMENTAL RFI 

TOTAL SAMPLES 10 

% OF 

WfUCAl’ES % WITHIN 

COlLECTED RPO IN RPD our RPD IJMK 

10.0% 1 0 100.0% 



TABLE A-27 1 

SEMIVOLATILE ORGANIC COMPOUNDS 

SOIL BORING SAMPLE AND DUPLICATE PRECISION 

NSB KINGSBAY SUPPLEMENTAL RFI 

NO. ASSC. SAMPLE DUP 

TOTAL SAMPLES 10 

% OF 

DUPLICATES 

COLLECTED 

10.0% 

RPD IN 

0 

% WITHIN 

RPDOUT RPD LIMIT 

0 CDIVIO! 

TABLE A-272 

PESTlClDElPCB ORGANIC COMPOUNDS 

SOIL BORING SAMPLE AND DUPLICATE PRECISION 

NSB KINGSBAY SUPPLEMENTAL RFI 

TOTAL SAMPLES 10 

% OF 

DUPLKZATES % WITHIN 

COLLECTED RPO IN RPDOUT RPD LIMIT 

10.0% 0 0 #D&!/O! 



TABLE A-273 

METALS ANALYTES 

SOIL BORING SAMPLE AND DUPLICATE PRECISION 

NSB KINGSBAY SUPPLEMENTAL RFI 

GE387 

IaMPLE IO 

115020103 

TOTAL SAMPLES 

MERCURY 0.01 0.01 35% 0% 0 

POTASSIUM 0 185 35% NO 0 

VANADIUM 2.2 1.9 35% 20% 0 

ZINC 1.3 1.9 35% 38% 1 
10 

ND #NDlCATES RPD CALCULATION NOT REOUIREO BECAUSE 

ONE ,I, RESULT IS NON-DETECT AND THE OTHER RESULT IS 

BELOW THE CROL. 



TABLE A-274 

CYANIDE 

SOIL BORING SAMPLE AND DUPLICATE PRECISION 

NSB KINGSBAY SUPPLEMENTAL RFI 

ND. ASSC. SAMPLE DUP MAX RPD 

SDG SAMPLE ID MATRIX SAMPLES CDMPDUND CDNC. CDNC RPO RPD OUT 

G8387 11 SE201 03 SOIL 10 NO COMPOUND DETECTED 

TOTAL SAMPLES 10 

% OF 

WPUCATES 

CDLLECTELJ 

10.0% 

RPO IN 

0 

% WITHIN 

RPDDUT RPD UMlT 

0 100.0% 

Table A-275 

SULFIDE 

SOIL BORING SAMPLE AND DUPLICATE PRECISION 

NSB KINGSBAY SUPPLEMENTAL RFI 

NO. ASSC. SAMPLE DUP MAX RPD 

SDG SAMPLE ID MATRIX SAMPLES COMPOUND CONC. CONC RPD RPD OUT 

GE387 11 se201 03 SOIL 10 SULFIDE 72.9 20.1 20% 114% 1 
, 

TOTAL SAMPLES 10 

% OF 

DUPLICATES 

COLLECTED 

10.0% 

RPD IN 

0 

, / 

% WITHIN 

RPD OUT RPD LIMIT 

1 100.0% 



TABLE A-276 

VOLATILE ORGANICS COMPOUNDS 

SOIL BORING SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 

NSB KINGSBAY SUPPLEMENTAL RFI 

I,1 -DICHLOROETHENE ug/Kg 98 103 
BENZENE ug/Kg 102 106 4 
TRICHLOROETHENE ug/Kg 94 97 3 
TOLUENE ug/Kg 100 105 5 
CHLOROBENZENE ug/Kg 97 102 5 
* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

G8387: llSB20103, llSB20103D, llSB20203, llSB20303, 
llSB20403, llSB20503, llSB20603, llSB20703, llSB20803, 
11 SB20903. 11 SB21003 



TABLE A-277 
SEMIVOLATILE ORGANICS COMPOUNDS 

SOIL BORING SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MS = MATRIX SPIKE SAMPLE llSB20103 1 SDG G8387 

MSD = MATRIX SPIKE DUPLICATE 
RPD = RELATIVE PERCENT DIFFERENCE 

SVOA COMPOUNDS 

PHENOL 

UNITS 

ua/Ka 

MS 1 
% R 

70 

MSD t 
% R %RPD 

73 4 

PENTACHLOROPHENOL ug/Kg 77 87 12 
PYRENE ug/Kg 60 70 15 

l DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

G8387: 11 SB20103, 11 SB20103D, 11 SB20203,ll SB20303, 
11 SB20403, llSB20503,ll SB20603, I 1 SB20703, 11 SB20803, 
11 SB20903, 11 SB21003 

IORO-3-METHYLPHENOL 1 26%-103% 

36 I 



TABLE A-278 
PESTICIDES/PCBS 

SOIL BORING SAMPLE MATRIX SPIKE/MATRIX SPIKE DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

CORRESPONDING SDG AND ASSOCIATED SAMPLES 

G8387: 11SB20103,11SB20103D,11SB20203,11SB20303, 
11S820403,11S820503,11SB20603,11SB20703,11SB20803, 
11SB20903,11SB21003 



TABLE A-279 
TOTAL METALS 

SOIL BORING SAMPLE MATRIX SPIKE/ DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MS = MATRIX SPIKE SAMPLE I lSB20103 
MD = MATRIX DUPLICATE 

RPD = RELATIVE PERCENT DIFFERENCE 
METALS ANALYTES UNITS 

ALUMINUM ! w/Kg 
.W?.,V- ANTIMONY 

ARSENIC 
BARIUM 

I I iy, r\y 

mg/Kg 
ma/Ka 

SDG G8387 
MS 
% R 

NR 
*7 n 

MD 
RPD 

22.6’ 
hlP “1 .J IYb 

90.5 200 
98.2 23.7 

BERYLLIUM I w/Kg I 97.6 I NC 
CADMIUM ma/Ka 103 NC 

SODIUM mg/Kg NR 14.9 
THALLIUM w/Kg 97.4 NC 
VANADIUM mg/Kg 91.9 0.1 
ZINC w/Kg 97.9 4.4 

l DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED 
NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

G8387: llSB20103, llSB20103D, 1 lSB20203, llSB20303, 
1-l SB20403, 11 SB20503, 11 SB20603, 11 SB20703, 118820803, 
11 SB20903. 11 SB21003 

ANALYTES 

ALL ANALYTES 

I ADVISORY LIMITS RPD 
%R SOIL SOIL 

I 75%-125% +/-20 OR +/-CRDL 

Limits applicable only on values 5 times the Contract 
Required Detection Limit (CRDL) 

NOTE: SOME VALUES WERE ROUNDED TO LIMIT SIGNIFICANT FIGURES TO THREE (3). 



TABLE A-280 
CYANIDE 

SOIL BORING SAMPLE MATRIX SPIKE/ DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MS = MATRIX SPIKE SAMPLE 11 SB20103 
MD = MATRIX DUPLICATE 

RPD = RELATIVE PERCENT DIFFERENCE 
CN COMPOUND I UNITS 

CYANIDE mg/Kg 

SDG G8387 
MS 
%R 

104 

MD 
RPD 

NC 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED. 

NR DENOTES THAT A MATRIX SPIKE RECOVERY CALCULATION IS NOT REQUIRED. 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

G8387: 11 SB20103,ll SB20103D, 11 SB20203,ll SB20303, 
11 SB20403,ll SB20503,ll SB20603,l lSB20703,ll SB20803, 
11 SB20903,ll SB21003 

COMPOUND 

CYANIDE 

ADVISORY LIMITS RPD 
%R SOIL SOIL 

75%-l 25% +/-20 OR +/-CRDL 

D Limits applicable only on values 5 times the Contract 
Required Detection Limit (CRDL) 

NOTE: SOME VALUES WERE ROUNDED TO LIMIT SIGNIFICANT FIGURES TO THREE (3) 



TABLEA- 
SULFIDE 

SOIL BORING SAMPLE MATRIX SPIKE/ DUPLICATES 
NSB KINGSBAY SUPPLEMENTAL RFI 

MS = MATRIX SPIKE SAMPLE 11 SB20103 SDG G8387 
MD = MATRIX DUPLICATE MS MD 

RPD = RELATIVE PERCENT DIFFERENCE %R RPD 
COMPOUND I UNITS 

SULFIDE I w/Kg NR 51’ 

* DENOTES VALUE NOT WITHIN QA/QC ADVISORY LIMITS 

NC DENOTES THAT BOTH SAMPLES ARE NON-DETECT AND A RPD CANNOT BE CALCULATED 
NR DENOTES THAT A MATRIX SPIKE WAS NOT PERFORMED 

CORRESPONDING SDG’S AND ASSOCIATED SAMPLES 

G8387: 11 SB20103, 1 lSB20103D, 11 SB20203, 11 SB20303, 
llSB20403, llSB20503, llSB20603, llSB20703, llSB20803, 
11 SB20903, 1 lSB21003 

QC LIMITS WERE NOT PROVIDED. REVIEWER DEEMED RPD TO BE OUT OF CONTROL. 



TABLE A-282 
SURROGATE % RECOVERIES 

VOLATILE SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

WATERS: 

SMCl = l,Z-DICHLOROETHANE-D4 QC LIMITS 76% - 114% 

SMC2 = TOLUENE-D8 QC LIMITS 88% - 110% 

SMC3 = BROMOFLUOROBENZENE QC LIMITS 86% - 115% 

SOILS: 

SMCl = 1.2-DICHLOROETHANE-D4 QC LIMITS 70% - 121% 

SMC2 = TOLUENE-D8 QC LIMITS 84% - 138% 

SMC3 = BROMOFLUOROBENZENE QC LIMITS 59% - 113% 

D - INDICATES SURROGATE DILUTED OUT 

l - INDICATES VALUE OUTSIDE QC LIMITS 

# SAMPLES % REC IREC % TOTAL 

IN OUT IN 

16 48 0 100.0% 



TABLE A-283 
SURROGATE % RECOVERIES 

SEMIVOLATILE SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

WATERS: 
Sl = 2-FLUOROPHENOL 
S2 = PHENOL-D5 
S3 = 2-CHLOROPHENOL-D4 
S4 = 1,2-DICHLOROBENZENE-D4 
S5 = NITROBENZENE-D5 
S6 = 2-FLUOROBIPHENYL 
S7 = 2,4,6-TRIBROMOPHENOL 
S8 = TERPHENYL-D14 

SOILS: 
Sl = 2-FLUOROPHENOL 
S2 = PHENOL-D5 
S3 = 2-CHLOROPHENOL-D4 
S4 = 1.2-DICHLOROBENZENE-D4 
S5 = NITROBENZENE-DS 
S6 = 2-FLUOROBIPHENYL 
57 = 2,4,6-TRIBROMOPHENOL 
S8 = TERPHENYL-D14 

QC LIMITS 21% - 110% 
QC LIMITS 10% - 110% 
QC LIMITS 33% - 110% ADVISORY 
QC LIMITS 16% - 110% ADVISORY 
QC LIMITS 35% - 114% 
QC LIMITS 43% - 116% 
QC LIMITS 10% - 123% 
QC LIMITS 33% - 141% 

QC LIMITS 25% - 121% 
QC LIMITS 24% - 113% 
QC LIMITS 20% - 130% ADVISORY 
QC LIMITS 20% - 130% ADVISORY 
QC LIMITS 23% - 120% 
QC LIMITS 30% - 115% 
QC LIMITS 19% - 122% 
QC LIMITS 18% - 137% 

D - INDICATES SURROGATE DILUTED OUT 
l - INDICATES VALUE OUTSIDE QC LIMITS 
NA - INDICATES SURROGATE SPIKE NOT REQUIRED FOR METHOD UTILIZED. 

# SAMPLES % REC %REC % TOTAL 

IN OUT IN 

15 120 0 100.0% 
/ 



TABLE A-284 
SURROGATE % RECOVERIES 

PESTlClDElPCB SAMPLES 
NSB KINGSBAY SUPPLEMENTAL RFI 

WATERS AND SOILS 

TCMX QC LIMITS 60% - 150% 

DCB QC LIMITS 60% - 150% 

D - INDICATES SURROGATE DILUTED OUT 

* - INDICATES VALUE OUTSIDE QC LIMITS 

NA - INDICATES SURROGATE SPIKE NOT REQUIRED FOR METHOD UTILIZED 

# SAMPLES 

15 

% REC %REC % TOTAL 

IN OUT IN 

60 0 100 0% 



TABLE A-285 
VOLATILES DETECTED IN TRIP BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

llSB20603 11s 

TABLE A-286 
VOIATILES DETECTED IN RINSEATE BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

IRELATED ENVIRONMENTAL I 1 
SDG NUMBER 1 BUiNKID ]SAhlPLES 

Ga307 I BS801ER lllSB201 
.- 
03,llSB2Ul03D, llSB20203, NO CO 

11 SB20303,ll SB20403.11 SB20503, 
115820603,11s820703.115820803, 
llSB20903, llSB21003 

TABLE A-287 
SEMNOLATILES DETECTED IN RINSEATE BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

RELATED ENVIRONMENTAL RB VALIDATION 

1 ELANKID SAhlPLES CONTAMINANT co 



TABLE A-288 
PESTlClDEWPCBS DETECTED IN RINSEATE BLANKS 

NSB KlNGSBAY SUPPLEMENTAL RFI 

RELATED ENWRONMENTAL RB VALlDATlON 
BLANK ID SAMPLES CONTAMINANT CONC. UNITS QUALIFIER 

GB3B7 BS.801 ER 11S820103,11SB20103D, llSB20203. NO CONTAMINATION FOUND 

11 SB20303.11 SB20403.11 SB20503. 

11SB20603,11S820703,11SB2OBO3, 

11SB20903.11SB21003 

TABLE A-289 
TOTAL METALS DETECTED IN RINSEATE BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

RELATED ENVlRONMENTAL I RB 1 ~VAL~DATION 

11S820103, llSB20103D, llSB20203, CADMIUM 

11S820303.118820403,118820503, 

11S820603,118820703,11SB2OBO3, I 3.6 

TABLE A-290 
CYANIDE DETECTED IN WNSEATE BLANKS ’ 

NSB KlNGSBAY SUPPLEMENTAL RFI 

iREWED ENVlRONMENTAL I I RE I IVA~JDATIDN I 



TABLE A-29 1 

VOLATLES DETECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

TABLE A-292 
SEMlVOLATlLES DETECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

TABLE A-293 
PESTlClDESlPCBS DETECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

iRElATED ENVlRONMEhTAL 

TABLE A-291 
TOTAL METALS DETECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 



TABLE A-296 
CYANIDE DETECTED IN FIELD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

TABLE A-296 

VOLATILES DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

TABLE A-297 

SEMIVOIATILES DETECTED IN METHOD BLANKS 
NSB KINGSBAY SUPPLEMENTAL RFI 

RELATED ENVlRONMENTAL MB VALIDATION 
SDG NUMBER BLANK ID SAMPLES CONTAMINANT CONC. UNtTS QUALIFIER 

G8387 SBLK3E BS801 FB. BS801 ER NO CONTAMINATION FOUND 
SBLKJC 1 lS620103. llSB20103MS. llSB20103MSD. NO CONTAMlNATlO,N SOUND 

llSB20103D. 11S820203.118620303, 
115820403,11SB20503,11SB20603 

SBLK3D llSB20803. llSB20903. llSB21003 NO CONTAMINATION FOUND 
SBLKJF 11 S620703 NO CONTAMINATION FOUND 



TABLE A-298 

PESTICIDEWPCBS DETECTED IN METHOD BLANKS 

NSB KINGSBAY SUPPLEMENTAL RFI 

SDG NUMBER 

Ga3a7 

RELATED ENVIRONMENTAL MB VALIDATION 

BLANK ID SAMPLES CONTAMINANT CONC. UNITS QUALIFIER 

PBLKlS BSaOlFB. BSaOlER NO CONTAMINATION FOUND 

PBLKla 11SB20103.11SB20103MS. llSB20103MSD. NO CONTAMINATION FOUND 

llSB20103D, 113820203.113820303. 
1 lSB20403.1 lSB20503.1 lSB20603 
1 lSB20703.1 lSB20803.1 lSB20903. 
llSB21003 

TABLE A-299 

SULFIDES DETECTED IN METHOD BLANKS 
NSB KINGSBAY SUPPLEMENTAL RFI 

RELATED ENVlRONMENTAL MB VALIDATION 

SDG NUMBER BLANK ID SAMPLES CONTAMINANT CONC. UNITS QUALIFIER 

KBOl BLANK 02GW04,03AGW04,1aGWO4.1aGW04D. NO CONTAMINATION FOUND 

2OGWO4.21GW04, RWlGW04, 
RW2GW04. RW3GWO4. RW4GWO4. 
RWSGWO4 

KB02 BLANK PS3GWO4. PS5GW04. PS7GW04. NO CONTAMINATION FOUND 
PS9GWO4. PS10GW04. PDaGW04. 
PD6GW04 



APPENDIX B 

SUMMARY TABLES OF ANALYTICAL DATA 



Summary of Organic Analytes Detected in Sediment Samples 

Supplemental RFI 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE: SD201 SD202 SD202 SD203 SD204 SD205 

SAMPLE ID: 11 SD201 11 SD202 11 SD202D 11 SD203 11 SD204 11 SD205 

CONSTITUENT: DATE: 1 1108194 1 l/08/94 11108194 1 1109194 1 1109194 1 1 I09194 
(Units in uglkg) DEPTH (ft bls): 5.6 6.7 6.7 5.0 5.7 5.3 
Volatile Orpanic Compound 
Pentachloroethane __. ___ ___ ___ ___ 170 J 

Semivolatile Organic Compounds 

Anthracene 32 J 610 U 600 U 420 U 460 U 480 u 
1 ,CDichlorobenzene 580 U 610 U 600 U 33 J 460 U 480 U 

Diethyl phthalate 580 U 610 U 49 J 420 U 460 U 480 U 

Phenanthrene 580 U 610 U 39 J 420 U 460 U 480 U 
Phenol 130J 130J 130J 420 U 460 U 480 U 

Pesticides 

4,4’-DDE 5.9 UJ 6.1 UJ 6 UJ 4.2 UJ 0.26 J 23 U 

Notes: uglkg = micrograms per kilogram. 

ID = identification. 

ft bls = feet below land surface. 
--- = not analyzed. 

D = duplicate sample. 

J = estimated concentration. 

U = not detected, sample quantiation limit reported. 



Summary of Organic Analytes Detected in Surface Water Samples 

Supplemental RFI 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE: SW20 1 SW202 SW202 SW203 SW204 SW205 
CONSTITUENT: SAMPLE ID: 1 lSW201 11 SW202 11 SW202D 11 SW203 11 SW204 11 SW205 

(Units in ugll) DATE: 11108/94 11108l94 11 I08194 1 1109194 1 1109194 1 1 I09194 

Volatile Organic Compound 
Chloroform 4 4 4 4 4 4 

Notes: ug/l = micrograms per liter. 

ID = identification. 



Summary of Organic Analytes Detected in Onsite Groundwater Samples 

Supplemental RFI 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE: KBA-1 l-10A KBA-1 l-10A KBA-1 I-IOA KBA-1 I-10A KBA-1 l-108 

CONSTITUENT: AMPLE ID: 10AGWOl 1 OAGW02 1 OAGW02D 1 OAGWOB 1 OBGWOl 

(Units in ugll) DATE: 01/07/94 04/07/94 04/07/94 09/l 5194 01 I08194 
Volatile Organic Compounds 
Acetone 5 UR 5 UR 5 UR 5 UR 11 UR 

Benzene 0.4 J 0.4 J 0.5 J 0.4 J 2 
Carbon disulfide 0.8 J 1u 1 u 17 3 
Chlorobenzene IU 1 2 1 2 
1,4-Dichlorobenzene (VOA) 1u 4 4 4 2 
I,1 -Dichloroethane 1U 1u 1u 1U 0.8 J 

cis-1 ,P-Dichloroethene 1U 1u 1u 1u 4 
Ethylbenzene 1u 1u 1u 1 u 19 
Toluene 1u 1u 1u 1u 0.5 J 

Trichloroethene 1u 1u 1 u 1u 1U 

Xylenes (total) IU 1u 1u 1u 0.4 J 

Semivolatile Oraanic Compounds 
bis(2-Ethylhexyljphthalate 6J 10 u 10 u 0.7 J 1J 

1,4-Dichlorobenzene 3J 3J 3J 3J 2J 

Diethyl phthalate 10 u 0.5 J 0.5 J 10 u 6J 

Dimethyl phthalate 10 u 10 u 10 u 10 u 10 u 

2-Methylnaphthalene 0.6 J 0.5 J 0.5 J 0.7 J 10 u 

4-Methylphenol 10 u 10 u 10 u 10 u 10 u 

Naphthalene 2J 3J 3J 3J 3J 

Phenol 10 u 10 u 10 u 10 u 10 u 

Pesticides 
gamma-BHC (Lindane) 0.05 UJ 0.05 UJ 0.05 UJ ___ 0.05 UJ 

alpha-Chlordane 0.05 UJ 0.05 UJ 0.05 UJ -__ 0.05 UJ 

gamma-Chlordane 0.05 UJ 0.05 UJ 0.05 UJ --_ 0.05 UJ 

Heptachlor 0.05 UJ 0.05 UJ 0.05 UJ _-_ 0.05 UJ 

Heptachlor epoxide 0.05 UJ 0.05 UJ 0.05 UJ --- 0.05 UJ 



Summary of Organic Analytes Detected in Onsite Groundwater Samples 
I 

Supplemental RFI 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgra 

SITE: KBA-1 l-1 08 KBA-1 l-10B KBA-1 I-1OC KBA-1 l-1OC KBA-1 I-IOC 

CONSTITUENT: AMPLE ID: 1 OBGW02 1 OBGW03 1 OCGWOl 1 OCGW02 1 OCGW03 
(Units in ug/l) DATE: 04/05/94 09/l 6194 01108l94 04/07/94 09/l 6194 
Acetone 10 UR 5 UR 12 UR 5 UR 5 UR 

~ Benzene 

Carbon disulfide 

Chlorobenzene 

1,4-Dichlorobenzene (VOA) 

1,l -Dichloroethane 

cis-1 ,P-Dichloroethene 

Ethylbenzene 

Toluene 

Trichloroethene 

Xylenes (total) 

Semivolatile Oraanic Compounds 
bis(2-Ethylhexyl)phthalate 

1,4-Dichlorobenzene 

Diethyl phthalate 

Dimethyl phthalate 

2-Methylnaphthalene 

4-Methylphenol 

Naphthalene 

Phenol 

1 2 

1 u 14 

1 1 

2 2 

0.6 J 0.9 J 

2 2 

12 12 

0.7 J 1 u 

1u 1u 

3 0.8 J 

10 u 
2J 

4J 

10 u 

10 u 

10 u 

3J 

0.8 J 

8J 

1J 

2J 

10 u 

10 u 

10 u 

2J 

10 u 

1 u 
2 

1 u 

1 u 

1u 

1 u 

1 u 

1u 

1u 

1 u 

0.9 J 10 u 

10 u 10 u 

10 u 10 u 

10 u 10 u 

10 u 10 u 

10 u 10 u 

10 u 10 u 

10 u 0.9 J 

1u 

1u 

1u 

1u 

IV 

1u 

1u 

1u 

1u 

1u 

1u 

2 

1u 

1u 

1 u 

1u 

IU 

1u 

1u 

1u 

100 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

10 u 

Pesticides 
gamma-BHC (Lindane) 

alpha-Chlordane 

gamma-Chlordane 

Heptachlor 

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ ___ 
0.01 J 0.05 UJ 0.05 UJ 0.05 UJ --- 

0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ --_ 
0.05 UJ 0.05 UJ 0.05 UJ 0.05 UJ ___ 
0.05 UJ 0.042 NJ 0.05 UJ 0.05 UJ --- 



Summary of Organic Analytes Detected in Onsite Groundwater Samples 

CONSTITUENT: 

Supplemental RFI 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE: KBA-1 I-22A KBA-l l-22A KBA- l l -22A 

AMPLE ID: 22AGWOl 22AGW02 22AGW03 

KBA- 1 l-228 KBA-l l-22B 

22BGWOl 22BGWOl D 

(Units in ugll) DATE: 01 I07194 04/05/94 09/l 5194 01 I08194 01 I08194 

Acetone 12 UR 5 UR 11 UJ 5 UR 5 UR 

Benzene 

Carbon disulfide 

Chlorobenzene 

1,4-Dichlorobenzene (VOA) 

1 ,l -Dichloroethane 

cis- 1 ,P-Dichloroethene 

Ethylbenzene 

Toluene 
Trichloroethene 

Xylenes (total) 
Semivolatile Organic Compounds 
bis(2-Ethylhexyljphthalate 

1,4-Dichlorobenzene 

Diethyl phthalate 
Dimethyl phthalate 

2-Methylnaphthalene 

4-Methylphenol 

Naphthalene 

Phenol 
Pesticides 

gamma-BHC (Lindane) 

alpha-Chlordane 

gamma-Chlordane 

Heptachlor 

Heptachlor epoxide 

0.6 J 0.6 J 0.5 J 6 6 

0.5 J 1 u 31 2 4 

1u 4 4 1 1 

1 u 5 5 1 u 1u 

1u 1 u 1u 0.6 J 0.6 J 

1u IU 1u 19 20 

1 u 1 u 1 u 54 56 

1 u 1u 1u 12 12 

1u 1u 1u 0.5 J 0.5 J 

1 u 1u 1u 15 14 

1J 8J 2J 1J 0.6 J 

4J 4J 5J 10 u 10 u 

0.5 J 0.6 J 10 u 10 11 

1ou 10 u 10 u 3J 4J 

10 u 10 u 10 u 10 u 10 u 

10 u 10 u 10 u 14 16 

0.6 J 0.8 J 1 J 10 u 10 u 

10 u 10 u 10 u 10 u 10 u 

0.05 u 0.05 UJ --- 0.05 UJ 0.05 UJ 

0.05 u 0.05 UJ 0.05 UJ 0.05 UJ 

0.05 u 0.05 UJ ___ 0.05 UJ 0.05 UJ 

0.05 u 0.05 UJ 0.05 UJ 0.05 UJ 

0.05 u 0.05 UJ ___ 0.05 UJ 0.05 UJ 



Summary of Organic Analytes Detected in Onsite Groundwater Samples 

Supplemental RFI 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE: KBA-1 I-228 KBA-1 l-228 KBA-1 I-228 KBA-1 l-228 

CONSTITUENT: AMPLE ID: 22BGW02 22BGW02D 22BGW03 22BGW03D 
(Units in ug/l) DATE: 04/05/94 04/05194 09/l 6194 09/l 6194 
Acetone 82 J 70 J 16 UJ 14 UR 
Benzene 4 4 5 5 
Carbon disulfide 2u 2u 18 17 

Chlorobenzene 2u 2u 2J 2J 

1,4-Dichlorobenzene (VOA) 2u 2u 3u 3u 

1,l -Dichloroethane 2u 2u 3u 3u 
cis-1,ZDichloroethene 18 17 18 19 
Ethylbenzene 44 45 62 65 
Toluene 4 5 2J 2J 

Trichloroethene 2U 2u 3u 3u 
Xylenes (total) 5 6 3u 3u 

Semivolatile Organic Compounds 
bis(2-Ethylhexyhphthalate 18 10 u 6J 5J 
1,4-Dichlorobenzene 10 u 10 u 1ou 10 u 

Diethyl phthalate 8J 8J 6J 7J 
Dimethyl phthalate 10 u 10 u 10 u 10 u 
2-Methylnaphthalene 10 u 10 u 10 u 10 u 

CMethylphenol 6J 5J 1J 2J 
Naphthalene 10 u 10 u 10 u 10 u 
Phenol 10 u 10 u 10 u 10 u 

Pesticides 
gamma-BHC (Lindane) 0.072 J 0.056 J 0.05 UJ 0.05 u 
alpha-Chlordane 0.023 J 0.027 J 0.05 UJ 0.05 u 
gamma-Chlordane 0.049 J 0.056 J 0.05 UJ 0.05 u 
Heptachlor 0.05 UJ 0.016 J 0.05 UJ 0.05 u 
Heptachlor epoxide 0.05 UJ 0.05 UJ 0.027 NJ 0.05 u 

Notes: ug/l = micrograms per liter. 

ID = identification. 

D = duplicate sample. 

UR = quantitation limit rejected. 

J = estimated concentration. 

U = not detected, sample quantitation limit reported. 

VDA = volatile organic analyte. 

BHC = benzene hexachloride. 
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Summary of Organic Analytes Detected In Offsite Groundwater Samples 

Supplemental RFI 
Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE: KBA-1 l-l KBA-II-I KBA-11-l KBA-11-2 KBA-1 l-2 KBA-II-2 KBA-IIJA KBA-113A KBA-113A KBA-113B KBA-11-3B KBA-1138 

CONSTITUENT: SAMPLE ID: OIQWOI OlQWO2 OlGWO3 02QWOl 02GWO2 02GWO3 03AQWOl 03AGW02 OBAGWOJ 03EGWOl 03SGWO2 03BGW03 

(Units in ugll) DATE: 01105194 04/06/94 09113194 01107/94 04/09/94 09HS194 01107194 04109194 09/l 6194 01/09/94 04105194 09/l 6194 

Volatile Oraanlc Compounds 

Benzene IU IV IU 1U 2u 1u 1u IU 0.4 J 4 6 6 
Carbon disulfide 1u 1u 4u 1u 2u 18 1u 1u 14 10 1u 25 
Chlorobenzene IU IU 1u IU 2u 1u IU 3 3 06J IU IU 
Chloroethane 1u IU iU 3 2u IV IU 1u 1u 1u 1u 1U 
1,4-Dichlorobenzene (VOA) IU IU 1u IU Of3J IU 6 7 8 1u IU IU 
cis-I ,2-Dichloroethene 1u IU 1u 5 10 IU IU IV IU 12 16 23 
Ethylbenzene 1u IU IU iU 2u 1U IU IU IU 14 9 0 
2-Butanone 5 UR 5 UR 5 UR 5 UR 8 UR 5 UR 38 J 5 UR 5 UR 5 UR 5 UR 5 UR 
4-Methyl-2-pentanone 5u 5u 5u 5u 6U 5U 5U 5u 5u 5u 09 J 5u 
Methylene chloride 2u 2u 2u 2u 3u 2u 2u 2u 2u 2u 2u 2u 
Toluene IU 1u 1U 1U 0.7 J 1u 0.4 J IU IU 1 0.6 J 06J 
Trlchloroethene IU 1u 1u 1u 2u IU IU IU 1U IU 0.6 J 05J 
Vinyl chloride IU IU IU 25 33 IU 1u IU 1u 1 IU IU 
Xyiene (total) 1u 1u 1u 1u 2u 1u IU 1u IU 4 2 IU 
SemIvolatIle Orsanlc Comuounds 

bis(2-Ethylhexyl)phthalate 10 u 10 u 10 u 0.5 J 10 u 10 u 10 u IO u 0.7 J 10 u 10 u 2J 
Bulyl benzyl phthalate 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 1J 10 u 10 u 10 u 
1,4-Dichlorobenzene IO u 10 u IO u 10 u 10 u 10 u 6J 6J 6J 10 u 10 u 10 u 
Diethyi phthalate IO u 10 u 10 u 10 u 10 u 10 u 10 u 0.6 J 0.7 J 10 8J 8J 

SITE: KBA-113C KBA-IIJC KBA-113C KBA-11.4 KBA-I l-4 KBA-11-4 KBA-I 16 KBA-II-9 KBA-1 l-6 KBA-1 I-9 KBA-1 l-9 KBA-Ii-9 

CONSTITUENT: SAMPLE ID: 03CQWOl 03CQWO2 OBCGWOJ 04GWOl 04GWO2 04QWO3 OSGWOI 05GWO2 ObQW03 06GWOl OSGWO2 06GW03 

(Units In ugll) DATE: 01106/94 04/05/94 09114194 01107/94 04107l94 09/16/94 01107/94 04107194 09/l 5194 01104/94 04107/94 09/13/94 

Volatile Oraanlc Comoounds 

Benzene IU 1u 2 IU IU IU IU IU IU IU IU IU 

Carbon disulfide 1u IU IU IU 1u 11 1U 1u 5 IU IU 11 

Chloromethane 1u 1U IU 1u IV IU IU IU IU IU 1u IU 

1,4-Dichlorobenzene (VOA) 1u IU IU 1u 1u IU IU 1u IU IU 05J 2 

cis-l,2-Oichloroethene IU IU IO 1u 1u IU IU 1u 1u ?U IU IU 

Ethylbenzene 1u 1u 7 1u 1u IU IU IU IU 1u IU IU 

Methylene chloride 2u 2u 2u 2u 2u 2u 2u 2u 2u 2 2u 2v 

Xylene (total) IU IU 0.6 J IU IU IV IU IU IU 1U IU IU 

Semlvolatlle Oraanlc ComDounds 

bis(2-Ethylhexyl)phthalate 3J IO u IO u 10 u IO u 08J 10 u 10 u 10 u 10 u 10 u OEJ 

Di-n-butyl phthalate 4J 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u IO u 10 u 

1,4-Dichlorobenzene IO u 10 u 10 u 10 u 10 u 10 u 10 u 10 u IO u IO u 10 u 0.9 J 

Diethyl phthalate 10 u 10 u 4J 10 u 10 u 10 u 10 u 10 u 10 u IO u IO u 10 u 

4-Methylphenol 10 u 10 u 10 u 10 u 10 u 10 u IJ 10 u 10 u IO u 10 u 10 u 



Summary of Organic Analytes Detected In Offslte Groundwater Samples 

Supplemental RFI 
Sate 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE: KBA-11-7 KBA-I l-7 KBA-11.7 KBA-11-8A KBA-11-8A KBA-11-8A KBA-ll%B KBA-11-8B KBA.Il-8B KBA-11-8C KBA-11-8C KBA-118C 

CONSTITUENT: SAMPLE ID: 07QWOl 07OWO2 07QWO3 OEAGWOI 08AGW02 08AGW03 OEBGWOI 08BGWO2 08BGWO3 OECGWOI 08CGWO2 OECGWOJ 

(Units In ugll) DATE: 01104194 04106194 09113194 01/05/94 04106194 OS/13194 01105/94 04/06/94 OS/i 3194 01/04/94 04108194 09/13/94 

Volatile Oraanlc ComDounds 

Benzene IU 1u IU IU IU 1u 0.4 J 0.5 J 0.6 J IU 1u IU 
Carbon diiutfide IU lU 13 1U IU 19 IU IU 5U 1u IU IU 

1 ,I-Dichloroelhane IV IU IU IV 1u 1u 3 3 3 1u IU IU 
cls-I ,ZDichloroethene 1u 1u IU 1u IU 1u 2 2 2 IU IU IU 
Ethylbenzene IU IU IU IU IU IU 09 J 2 2 1u IU 1U 
4-Methyl-Zpenlanone 5U 5U 5U 5U 5U 5U 3J IJ SU 5u 5U 5U 
Melhytene chloride 3U 2u 2u 2u 2u 2u 2u 2u 2 2u 2u 2u 
Trtchloroethene IU 1U IV IU 1u 1u 0.9 J 1 1 IU 1u IU 
Semivolatlle Oraanlc ComDounds 

bis(2Ethylhexyl)phthalate 10 u 10 u 10 u IO u 10 u 10 u IO u 10 u 14 2J IO u 13 J 

Di-n-butyl phthalate IO u IO u 10 u IO u 10 u 07J IO u 10 u IO u IO u 10 u 10 u 

Diethyl phthalate 10 u 10 u 10 u 10 u 10 u 10 u IJ IJ 1J 10 u OBJ 10 u 

2-Methylphenol 10 u IO u 10 u 10 u 10 u 10 u 10 u 10 u IJ 10 u 10 u 10 u 

4-Methylphenol 10 u 10 u 10 u 10 u 10 u 10 u IO u 10 u 2J IO u IO u 10 u 

Phenol 10 u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 3J 10 u IO u 10 u 

SITE: KBA-1 l-9 KBA-1 I-9 KBA-II-9 KBA-II-IIA KBA-II-IIA KBA-II-IIA KBA-II-IIA KBA-II-IIA KBA-II-118 KBA-II-116 KBA-II-118 KBA-II-IIC 

CONSTITUENT: SAMPLE ID: 09GWOl 09GWO2 09GWO3 IlAGWOI IIAGWOID llAGWO2 llAGW03 llAGW03D IIBGWOI llBGWO2 llBGWO3 IICGWOI 

(Unlk In ugll) DATE: 01/06/94 04/06/94 09113194 01104/94 01104194 04/06/94 OS/13194 09/I 3194 01/04/94 04105194 09113/94 01/04/94 

Volatile Organic CornPounds 

Carbon disulfide IU IU 5U 1u IU IU 10 16 5u 5u 1u IU 

Semlvolatlle Oraanlc Compounds 

bis(2-Ethythexyl)phlhalate 10 u 10 u IO u 10 u 05 J 10 u 0.6 J 10 u IO u 10 u 14 J 5J 

Butyi benzyl phthalate IO u 10 u 10 u 10 u 10 u 10 u 10 u 07J 10 u 10 u 10 u 2 .I 

Diethyl phthalate 10 u 05J 10 u IO u IO u 10 u 10 u 10 u IO u 10 u 10 u 10 u 

Dimethyl phthalate IO u 10 u 10 u IO u 10 u 10 u 10 u 10 u 10 u 10 u 10 u 2J 

Pestlcldes 
gamma-BHC (Lindane) 0.05 UJ 0.008 NJ 0 05 UJ 005 u 0.05 UJ 0.05 UJ _._ .__ 0.02 u 005 u . . 0 05 UJ 

Heptachlor epoxide 0.05 UJ 0 05 UJ 001 NJ 0.05 u 0.05 UJ 0 05 UJ -.- ___ 002 u 005 u . . . 005 UJ 



Summary of Organic Analytes Detected In Offsite Groundwater Samples 

Supplemental RFt 
Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

CONSTITUENT: 

(Unlts In ugll) 

SITE: KBA-II-IIC KBA-II-IIC KBA-II-12 KBA-II-12 KBA-II-12 KBA-II-12 KBA-II-12 KBA-II-ISA KBA-II-13A KBA-II-13A KEA-II-13B KBA-II-138 

SAMPLE ID: 1 ICGWOZ llCGWO3 12GWOl 12GWOlD 12GWO2 12GWO3 12GW03D 13AQWOl 13AGW02 IJAGWOJ 13BGWOl 13BGWO2 

DATE: 04/05/94 09/l 3/94 01/05/94 01/05/94 04106194 09114194 09/14/94 01107194 04/09194 09/l 6194 01107194 04109194 

lVolatlle Orqanlc Compounds 

1 ,P-Dichloroethene (total) 

cis-I ,2-Dichloroethene 

Ethylbenzene 

Tetfachloroethene 

Trichloroethene 

VinJ chloride 

,Xylene (total) 

bis(2-Ethyihexyl)phthalale 

IDi-n-but+ phthalate 

,Dtethyl phthalate 

2,4-Dimethylphenol 

~2-Methylphenol 

/3-&4-Methylphenol 

INaphthalene 

3-Nilroaniline 

Pestlcldes 

Aldrin 

_._ 
IU 

IU 

1U 

IU 

1u 

IU 

IU 

.._ .-. -.. .._ 
IU IV 1u IU 

IU 1u IU IU 

1u IU IU IU 

08 J IU 1u IU 

IU IU IU IU 

IU IV 1U 1u 

1u 1u IU IU 

12 

10 u 

0.8 J 

10 u 

10 u 
. . . 

IO u 

10 u 

25 U 

4J IO u 10 u 10 u 

10 u 10 u IO u 10 u 

to u 10 u 10 u IO u 

10 u 10 u 10 u 10 u 

10 u 10 u 10 u 10 u 
.._ .__ -.. ___ 

IO u IO u 10 u IO u 

10 u 10 u 10 U 10 u 

25 U 25 U 25 U 25 U 

.__ _._ 
IU IU 

IU IU 

1U IU 

IU IU 

1u IU 

1u IU 

1U IU 

32 13 

IO u 10 u 

10 u 10 u 

10 u 10 u 

10 u 10 u 
-._ --_ 

IO u 10 u 

10 u 10 u 

25 u 25 U 

001 NJ 005 u 005 u 0.05 u 005 UJ ___ ___ 

2900 
___ -.. 

130 120 

100 u 580 

170 69 

300 2400 

170 J 110 J 

240 200 

4J 

13 u 

13 

54 

5J 

54 

24 

11 J 

71 J 

19 

1.5 J 

. . . 

34 

50 u 

0.02 u 

.._ 

12 

47 

50 u 

0.05 u 

_.. _.. . . . 
700 1u IU 

110 IU 1u 

460 IU 1u 

120 IU 1u 

770 IU 1u 

50 u IU IU 

310 IU IU 

2J 2J 80 

0.6 J IO u 10 u 

25 10 u 10 u 

81 10 u 10 u 

3J 10 u 10 u 
_.. ._. .._ 

13 10 u 10 u 

16 10 u 10 u 

IJ 25 U 25 u 

.-. 005 u 005 UJ 

Dieldrin 0.1 UJ 0.012 J 01 u 0.1 u 0.1 UJ --- ___ 0.02 u 0.1 u __- 0.1 u 01 UJ 

SITE: KBA-II-13B KBA-11.14 KBA-II-14 KBA-11.14 KBA-II-IS KBA-II-16 KBA-II-IS KBA-II-16 KBA.Il-16 KBA-II-16 KBA-II-IS KEA-Ii-171 

CONSTITUENT: SAMPLE ID: 13BQWO3 14GWOl 14GWO2 14QWO3 IbQWOl 16GWO2 lbGW03 16GWOl 16GWO2 16GWO3 IGGWOJD 17AGWOi 

(Units In uglt) DATE: 09/16/94 01/06/94 04/06/94 09/13/94 01105194 04106194 09114194 01/07/94 04107194 09116194 09/16/94 01/06/94 

Volatile Oraanlc Compounds 

Acetone II UJ 5 UR 5 UR 5 UR 5 UR 8 UR 15 UJ 320 J 84 49 UJ 35 UJ 7 UR 

Benzene IU IU IU IU IU IU IU 2 84U 1u IU IV 

Carbon disulfide IV 1U 1U 10 1u IU IU 2 84U 11 14 IU 

l,l-Dichloroethane 1u IU IU IU IU IU IU 13 11 2 3 IU 

1, I -Dichloroethene 1u 1U IU IU IU IU IU 0.7 J 84 U IV 1u IU 

1,2-Dichtoroethene (total) ___ . . . _._ _.. ___ _.. _.- _.. 4J __. _.. . . . 

cis-1,ZDichloroethene 1u IU IV IV IU IU IU 7 _.. 1 09J IU 

1,2-Dichloropropane 1u IU IU IU 1u 1u 1u 0.8 J 8.4 U IU IU IU 

Ethylbenzene 1u IU IU IU IU 1u IU 5 84U IU IU IU 

2-Hexanone 5u 5 UR 5U 5U 5 UR 5u 5u 6J 84 u 5u 5U 5 UR 

2-Butanone 5 UR 57 J 5 UR 5 UR 5 UR 5 UR 5 UR 380 J 200 5 UR 5 UR 6 UR 

I-Methyl-2.pentanone 5u 5u 5u 5u 5u 5u 5u 270 290 2J 5u 5u 

Methyiene chloride 2u 2u 2u 2 UJ 2u 2u 2 UJ 7 11 2 UJ 2u 4u 

Toluene IU IU IU IU IV 1U IU 23 24 1U 1u IU 

Trichloroethene IU IU IU IU IU IU 1u 06J 8.4 U IU 1u IU 

Xylene (total) IU IU IV IU 1u IU IU 12 5.4 J IU IV IV 



Summary of Organic Analytes Detected In Offsite Groundwater Samples 

Supplemental RFI 
Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Wells continued from previous page 

SITE: KBA-II-138 KBA-11-14 KBA-II-14 KBA-II-14 KBA-1146 KBA-11-16 KBA-II-15 KBA-1116 KBA-11-16 KBA-11-16 KBA-11-16 KBA-II-171 

CONSTITUENT: SAMPLE ID: 13BGWO3 iaowoi I aowoz i aowo3 ISGWOI 15GWO2 1 SOW03 16GWOl 16GWO2 16GWO3 16GW03D 17AGWOl 

(Units in ugll) DATE: 09~16~94 01~06~94 04/06/94 09/i3iaa oi/o5/94 04/06/94 09/i 4194 01/07/94 04/07/94 09/i 6194 09/i 5194 01/06/94 
Semivolatile Oraanlc ComDounds 

bis(2-EthylhexyQphthalate 2J 10 u IO u IO u 20 J 10 u 140 4J 10 u 23 16 IO u 

Diethyt phthalate 10 u 10 u 10 u 10 u 10 u IO u 10 u 8J 10 u 10 u 10 u 10 u 

2-Methylphenol 10 u 10 u 10 u IO u 10 u 10 u 10 Ll 8J 10 u 10 u 10 u 10 u 

4.Methytphenol 10 u 10 u IO u 10 u 10 u 10 u 10 u 10 u 670 270 IO u 0.9 J 10 u 

Phenol 10 u 10 u 10 u 10 u 10 u 10 u 10 u 100 40 10 u IO u 10 u 
Pestlcldes 

beta-BHC . . . 0 05 UJ 0.08 J 0.05 UJ 0.05 u 0 05 UJ 005 u 0.05 u _.. _._ 0 05 UJ 

4,4’-DDD . . . 01 UJ 0.1 UJ 0.02 NJ 0.1 u 0.1 UJ _.. 0.1 u 0.1 u . . . _.. 0.1 UJ 
SITE: KBA-II-17A KBA-11-17A KBA-II-17A KBA-11-17B KBA-II-17B KBA-11-178 KBA-11-17B KBA-1147C KBA.ll-17C KBA-ll-17C KBA-11-16 KBA-II-16 

CONSTITUENT: SAMPLE ID: 17AGW02 17AGWOZD 17AGW03 17BGWOl ITBGWOID 17BGWO2 17BGWO3 17CGWOl 17CGWO2 17CGW03 18GWOl 18GW02 

(Units In ugll) DATE: 04106194 oa~ow94 09/ia/94 01~07~94 oiio7/94 oaio7/94 09/15/94 01106/94 04/06/94 09/i at94 oi/o5/94 04/06/94 
Volatile Organic Compounds 

Acetone 5 UR 0 UR 11 UJ 1OOJ 14 UR 7 UR 5 UR 5 UR 11 UR 630 J 8 UR 9 UR 
Benzene IU 1U 2u 0.5 J 1u 1u IV IU 1u 6U 1u IU 

Carbon disulfrde IU IU 30 0.7 J IU IU 0.7 J IU IU 6U IU IU 

Chloromethane IU 1u 2iJ 0.6 J IU IU 1u IU IU 6U 1u IU 

1 ,I-Dichloroethane IU IU 2u 1 IU 1u IU IU IU 6U 06 J 1u 

2-Butanone 5 UR 5 UR 8 UR 61 J 5 UR 5 UR 5 UR 16 U 5 UR 31 UR 5 UR 5 UR 

4-Methyl-P-pentanone 5u 5u 8U 78 10 6 4J 5u 5u 31 u 34 10 

Methylene chloride 2u 2u 3 UJ 3u 2u 0.5 J 2u 2u 2u 12 u 3u 2u 

Semlvolatlle Oraanlc Compounds 

bis(2-Ethylhek-yf)phthalate 10 u IO u 6J 29 12 10 u 11 2J 8J 19 10 u 15 

4-Methytphenol 10 u 10 u 10 u 3J 4J 4J 10 u 10 u IO u 10 u 10 u IO u 

Phenol 10 u IO u 10 u 10 u 10 u 2J 10 u 10 u 10 u 10 u IO u IO u 



Summary of Organic Analytes Detected in Offsite Groundwater Samples 

Supplemental RF1 
Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

CONSTITUENT: 

SITE: KBA-1116 KBA-II-19A KBA-II-ISA KBA-ll-19A KBA-ll-196 KBA-ll-ISB KBA-II-198 KBA-11.20 KBA-II-20 ItBA-Ii-20 KBA-11-21 KBA-II-21 KBA-11.21 
SAMPLE ID: 18GW03 19AGWOl 19AGW02 lSAGWO3 ISBGWOI ISBGWOZ lSBGWO3 2OGWOl ZOGWOZ 2OGWO3 ZIGWOI 21GW02 21GWO3 

(Units In ugll) DATE: 09/i 4194 01/06/94 04/07/94 09/ia/aa oi106/94 04/06/94 09/14/94 01106194 04/06/94 09/i a/94 01/06/94 04/06/94 09/14/94 
Volatile Oraanlc Compounds 
Acetone 
Benzene 
Carbon disulfide 
cis-1,2-Dichloroethene 
Toluene 
Xylene (total) 
SemIvolatIle Oraanlc Compounds 
bis(2-EthyIhexyl)phthalate 
Butyl banzyl phthalate 
Di-n-butyl phthalate 
Diethyi phthalate 
4-Methylphenol 

160 J IO u 5 UR 
2u 5U IU 
2u 5U 1u 
2u OBJ 
2u 5u IU 
2u 5U IV 

11 
10 u 
10 u 
10 u 

2J 
Phenol 
Notes: 

10 u 
ugll = micrograms per liter. 
ID = identification 
U = not detected. 

IO u 10 u 
IO u 10 u 

3J 10 u 
10 u IO u 

. . . 10 u 
10 u IO u 

5 UR 
1u 

15 

IU 
IU 

2J 
IO u 
10 u 
IO u 
10 u 
10 u 

5 UR 
1u 
IU 

0.7 J 
IU 
1u 

10 u 
10 u 

4J 
IO u 
10 u 
10 u 

120 J 
IU 
IU 
1u 
1U 
IU 

10 u 
10 u 
IO u 
IO u 
10 u 
10 u 

660 J 
au 
au 
0U 
au 
8U 

570 
10 u 
IO u 
IO u 
IO u 
IO u 

0 UR 
1u 
IU 
1U 
IU 
1u 

IJ 
10 u 
IO u 
IO u 
IO u 
IO u 

7 UR 82 UJ 
IU IU 
IU 2u 
2u IU 
IU 1U 
IV 1u 

IO u 5J 
10 u IO u 
IO u 10 u 
10 u 10 u 
IO u 10 u 
IO u IO u 

12 UR 14 UR 21 UJ 
1u IU 09J 

0.4 J IU 6 
IV 1u IU 
IU IU 3 

IU IU 2 

3J I2 6J 
IO u 06J 10 u 
IO u IO u 10 u 
IO u 05J IO u 
10 u IQ u IO u 
10 u 0.8 J IO u 

J = estimated concentration 
VOA = volatile organic analyte 
UR = not detected, sample rejected 
UJ = not detected, sample estimated 



Summary of Organic Analytes Detected in Onsite Subsurface Soil Samples 

CONSTITUENT: 

(Units in uglkg) 

Volatile Organic Compound 

Supplemental RFI 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE: KBA-1 l-IOC KBA- 1 l -22A 

SAMPLE ID: SB11412 SB11512 

DATE: 11/06/94 11 /17/93 

DEPTH (ft bls): 12.0 12.0 

Toluene 6J 13 u 

Note: Samples were collected in Z-foot intervals. Sample depth shown is the depth of the top of 

each sample. 

uglkg = micrograms per kilogram. 

ID = identification. 

ft bls = feet below land surface. 

J = estimated concentration. 



Supplemental RFI 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE: KBA-ll-11C KBA-ll-11C KBA-ll-11C KBA-ll-1lC KBA-ll-13A KBA-ll-13A KBA-11-13 

SAMPLE ID: SB10125 SB10125D SB10145 SB10175 SB10425 SB10425D SBI 0440 

CONSTITUENT: DATE: 10/23/93 1 O/23/93 1 O/23/93 1 O/23/93 1 l/20/93 1 l/20/93 1 l/20/93 

(Units in ug/kg) DEPTH fft bls): 25 25 45 75 25 25 40 
Volatile Organic Compounds 

Acetone 48 U 66 u 55 u 35 u 35 u 37 u 19 u 
Carbon disulfide 4J 1OJ 8J 12 u 8J 7J 13 u 

1,l -Dichloroethane 12 u 12 u 13 u 12 u 12 u 12 u 13 u 

1,2-Dichloroethene (total) 12 u 12u 13 u 12 u 12 u 12 u 13 u 

Ethylbenzene 12 u 12 u 13 u 12 u 4J 8J 13 u 

2-Hexanone 12 u 12 u 13 u 12 u 12 u 12 u 13 u 

P-Butanone 15 14 13 17 12 u 12 u 13 u 

4-Methyl-P-pentanone 12 u 12u 13 u 12 u 12 u 12 u 13 u 
Toluene 5J 7J 18 SJ 12J 7J 13 u 

Xylenes, total 3J 3J 13 u 12 u 23 44 13 u 
Semivolatile Organic ComDounds 

bis(Z-Ethylhexyl)phthalate 410 u 410 u 420 U 430 u 400 u 630 410 u 

4-Methylphenol 410 u 410 u 420 U 430 u 400 u 400 u 410 u 

Summary of Organic Analytes Detected in Offsite Subsurface Soil Samples 

SITE: KBA-11-16 KBA-1 l-19A KBA-PS-10 KBA-PS-10 KBA-PS-9 KBA-PS-9 

SAMPLE ID: SBlO840 SB11220 SBPS1015 SBPS1025 SBPSS15 SBPS925 

CONSTITUENT: DATE: 11 I1 8193 11 I1 8193 1 1 I1 s/s3 11 I1 s/s3 1 l/03/93 11103/93 

(Units in uglkg) DEPTH (ft bls): 40 20 15 25 15 25 

Volatile Organic Compounds 

Prcetone 180 U 43 u 24 U 17 u 30 320 

Carbon disulfide 12 J 6J 2J 13 u 13 u 13 u 

1,l -Dichloroethane 12 u 13 u 14 u 3J 13 u 13 u 

1,2-Dichloroethene (total) 12 u 13 u 14 u 13 u 13 u 4J 

Ithylbenzene 12 u 13 u 14 u 13 u 13 u 13 u 

2-Hexanone 5J 13 u 14 u 13 u 13 u 13 u 

vlethyl ethyl ketone 190 13 u 14u 13 u 13 u 13 u 

&Methyl-2-pentanone 99 4J 14 u 27 13 u 13 u 

roluene 4J 13 u 14 u 13 u 13 u 4J 

I(ylenes, total 12 u 13 u 14 u 13 u 13 u 13 u 

kmivdade Organic Compounds 

~isf2~Ethylhexyicyl)phthalate 420 U 430 u 430 u 420 U 430 UJ 420 UJ 

VMethylphenol 180 J 430 u 430 u 420 U 430 UJ 420 UJ 
Jote: Samples were collected in Z-foot intervals. Sample depth shown is the depth of the top of each sample. 

ugkg = micrograms per kilogram. 

ft bls = feet below land surface. 

ID = identification. 

U = not detected, sample quantification limit reported. 

J = estimated concentration. 



Summary of Organic Analytes Detected in Trench Soil Samples 

Supplemental RFI 

Site 1 1, Old Camden County Landfille 

Naval Submarine Base, Kings Bay, Georgia 

SITE: TRENCH-2 TRENCH-4 TRENCH-7 TRENCH-7 TRENCH-8 TRENCH-l 1 TRENCH-l; 

SAMPLE ID: 11 TS02 11 TS04 11 TS07 1 lTSO7D 11 TS08 IlTSll 1 lTS12 

CONSTITUENT: DATE: 11/16/94 11/17/94 11/18/94 11118/94 11119/94 11/22/94 1 1 I22194 

(Units in ug/kg) DEPTH fft bls): 4 5 6 6 4 4 4 

2-Butanone 

Semivolatile Organic Compounds 
Acenaphthene 

Anthracene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(ghi)perylene 

Benzo(a)pyrene 

Di-n-butyl phthalate 

Fluoranthene 

Fluorene 

ndeno(l,2,3-cd)pyrene 

Vaphthalene 

‘henanthrene 

‘yrene 

Qsticides 
1,4’-DDD 

1,4,-DDE 

4,4’-DDT 

11 u 

360 U 

360 U 

360 U 

360 U 

360 U 

360 U 

64 J 

360 U 

360 U 

360 U 

360 U 

360 U 

360 U 

3.5 UJ 

3.5 UJ 

31 UJ 

13 u 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

420 U 

3.4J 

2.3 J 

4.2 UJ 

12 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

3.9 UJ 

3.9 UJ 

3.9 UJ 

12 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

400 u 

4.1 UJ 

4.1 UJ 

4.1 UJ 

3J 12 UJ 11 u 

410 u 

410 u 

410 u 

410 u 

410 u 

410 u 

410 u 

410 u 

410 u 

410 u 

410 u 

410 u 

410 u 

20 u 

20 u 

20 u 
--- 

24J 360 U 

34 J 360 U 

74J 360 U 

30 J 360 U 

36 J 360 U 

54 J 360 U 

360 U 360 U 

220 J 360 U 

22 J 360 U 

37 J 360 U 

18OJ 360 U 

150J 360 U 

16OJ 360 U 

4 UJ 3.6 UJ 

4 UJ 3.6 UJ 

25 UJ 32 J 

Indrin ketone 0.25 NJ 4.2 UJ 3.9 UJ 41 UJ 4 UJ 0.41 NJ 

rlotes: ug/kg = micrograms per kilogram. 

ID = identification. 

ft bls = feet below land surface. 

D = duplicate. 

J = estimated concentration. 

U = not detected, sample quantitation limit reported. 

DDD = dichlorodiphenyl dichloroethane. 

DDE = dichlorodiphenyltrichloroethane. 

DDT = dichlorodiphenyltrichloroethane. 

NJ = presumptively present at estimated concentration. 
--_ = not analyzed. 



Summary of Organic Analytes Detected in Trench Liquid Samples 

Supplemental RFI 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE: TRENCH-l 1 TRENCH-2 TRENCH-4 TRENCH-7 TRENCH-7 TRENCH-8 

CONSTITUENT: SAMPLE ID: IITLII 11 TL02 11 TL04 11 TL07 11 TL07D 11 TL08 

(Units in ug/l) DATE: 1 1122194 1 1 II 6/94 1 1 /I 7194 1 1 II 8194 1 1 I1 8/94 1 l/19/94 

Chlorobenzene 

1 ,CDichlorobenzene IVOA) 

Dichlorodifluoromethane 

Ethylbenzene 

P-Hexanone 

Methylene chloride 

2-Butanone 

4-MethyC2-pentanone 

Toluene 

Trichlorofluoromethane 

Xylenes (total) 

Semivolatile Organic Compounds 
1,4-Dichlorobenzene 

I Diethyl phthalate 

2,CDimethylphenol 

I Di-n-octyl phthalate 

I isophorone 

2-Methylnaphthalene 

2-Methylphenol 

4-Methylphenol 

I Uaphthalene 

I ‘henol 

! aesticides 
i SIpha-BHC 

I lamma-BHC (Lindane) 

< alpha-Chlordane 

< gamma-Chlordane 
1 %,4’-DDD 

E indosulfan II 

E indrin ketone 

r flethoxychlor 

I lrpanophosphorus Pesticides 
( 

r 

3,0,0-Triethylphosphorothioate 

dotes: ugil = micrograms per liter. 

3 ~2,500 U <1 u 14 

3 <2,500 U 0.4 J 6 
__- ___ ___ _-- 

30 <2,500 u <l u 73 

<8 U < 12,000 u <5 u <25 U 

<3 u <5,000 u <2 u 17 

<8 UR 16,000 J <5 UR <25 UR 

<8 U 210,000 c5u <25 U 

6 ~2,500 U 0.5 J 13 
-_. ___ ___ __- 

10 4,000 Cl u 42 

3J <lOO u <lO u 4J 

2J <lOO u 0.5 J 4J 

<IO u 16J <lO u <40 u 

0.6 J <loo u <IO u <40 u 

<lO u Cl00 u <lO u <40 u 

2J <IO0 u <lO u 6J 

<IO u 100 u 10 u 40 u 

19 740 1J <40 u 

58 Cl00 u <lO u 190 

8J 130 0.8 J 6J 

0.032 J co.05 UJ <0.05 UJ <0.05 UJ 

0.018 NJ <0.05 UJ <0.05 UJ co.05 UJ 

<0.05 UJ 0.22 J <0.05 UJ co.05 UJ 

<0.05 UJ 0.48 J <0.05 UJ co.05 UJ 

<O.l UJ 0.13 J <O.l UJ <O.l UJ 

<O.l UJ <O.l UJ <O.l UJ 0.011 J 

<O.l UJ 0.015 NJ <O.l UJ <O.l UJ 

0.17 NJ <0.5 UJ <0.5 UJ <0.5 UJ 

-__ __- ___ _-. --_ 0.67 

14 

6 

<I u 

___ 

70 

<25 U 

18 

<25 UR 

7J 

14 
w-w 

43 

--_ 

7 

2 

2J 

1 

3J 

4J 

2 

2 

16 

4J Cl0 u 

5J ClOU 

<40 u Cl0 u 

c40 u <IO u 

<40 u 24 

6J <lO u 

40 u 2J 

2J 7J 

200 8J 

9J 1 

co.05 UJ co.05 u 

CO.05 UJ co.05 u 

CO.05 UJ -__ 

<0.05 UJ -__ 

~0.1 UJ co.1 u 

0.012 J <O.l u 

CO.1 UJ --- 

<0.5 UJ <0.5 u 

ID = identification. 

D = duplicate sample. 

U = not detected, sample quantitation limit reported. 

VOA = volatile organic analyte. 

J = estimated concentration. 

UR = quantitation limit rejected. 
--- = not data. 

BHC = benzene hexachloride. 

DDD = dichlorodiphenyl dichloroethane. 

NJ = presumptively present at estimated concentration. 



APPENDIX C 

COMPREHENSIVE TABLES OF ANALYTICAL DATA 



Validated Analytical Data for 
Sediment and Surface Water Samples 



Validated 
Page: 1A of 1c 

Inorganic Analytes 

SEDIMENT SAMPLES 

November 1994 

Date: 12/23/95 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia - 

SITE SD201 SD201 SD202 SD202 

SAMPLE ID 1 lSD201 1 lSD201 11SD202 1 lSD202 

CONSTITUENT Wnits in mglkg) DATE 11108194 11 /OS/94 11108194 11108194 

DEPTH W!) 1 .oo 5.60 1 .oo 6.70 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

‘rlagnesium 

Manganese 

;Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Sulfide 

Thallium 

Tin 

Vanadium 

Zinc 

2520 ___ 7390 __. 

<0.7 u __A co.74 u --_ 

<1.4 u ___ <I.3 u ___ 

10.7 J -_- 22.5 J -_- 

<0.35 u -__ co.37 u -__ 

CO.35 u --- <0.37 # e-m 

1000 J --_ 2260 J --- 

2.6 J --- --- 5.9 

co.7 u --_ co.74 u --- 

<cl.7 u --- c1.3u --a 

--- <0.94 UJ --- CO.93 UJ 

929 c-- 1400 -- 

2.8 --- 7.3 _-- 

226. .I --- 472 J -- 

7.9 --- 14.9 _-- 

<0.17 u _-- co.19 u _- 

0.75 J --- 1.9 J --- 

83.1 J --- 105J --- 

Cl.4 u --- Cl.5 u _-- 

co.35 u --- <0.37 u -I 

<251 U --- <288 U _-- 

-- 320 -w- 280 

<2.1 u --- c2.2 u --- 

-- --- --- -- 

2.2 J _-- 4.5 J --- 

<5.9 u P-e c11.3 u --- 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Validated 
Page: IB of 1c 

Inorganic Analytes 

SEDIMENT SAMPLES 

November 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Date: 12123195 

SITE SD203 SD203 SD204 SD204 

SAMPLE ID 1 lSD203 1 lSD203 13SDZO4 11 SD204 

CONSTlfUENT (Units in mg/kg) DATE 11 to9194 1 I I09194 11/09/94 11109/94 

DEPTH fftt 1 .oo 5.00 1.00 5.70 

Aluminum 2220 --- 5700 --_ 

Antimony co.52 IJ ___ x0.55 u --- 

Arsenic 

Barium 

Beryllium 

8Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Sulfide 

Thalkum 

Tin 

Vanadium 

Zinc 

<0.79 u --- -co.91 u --- 

4.7 J --- 7J --- 

<0.26 U ___ <0.28 U --- 

co.26 U _-- CO.28 U --- 

302 J ___ 340 J --_ 

3 _-- 4.4 --- 

0.82 J --- <0.55 u --- 

co.65 U --- <0.74 u --- 

--_ <0.56 UJ --- <0.65 UJ 

499 ___ 755 --* 

2.6 __- 3.4 --_ 

94J __- 121 J a__ 

13.8 --- 4.2 ___ 

co.12 u --- <0.14 u -_- 3 

1J --_ 1.1 J --_ 

40.8 J --- 61.9J --- 

<l u __- <l.l u -__ 

<0.26 U _-- CO.28 u --- 

<151 U --- <213 U ___ 

--- 130 --- 150 

<1.6 U -_- <1.7 u _-- 

-- --- --- -- 

2.2 J -__ 2.6 J --- 

~2.8 U --_ <4.1 u -- 

.’ ,:;. 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit -- = Not analyzed 

3 

J = estimated concentration 



Validated 

inorganic Analytes 

SEDIMENT SAMPLES 

November 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1C of IC 

Date: 12123195 

SITE SD205 

SAMPLE ID 13 SD205 

CONSTITUENT (&its in mglkg) DATE 11/09/94 

DEPTH (ft) 5.30 
r 
Aluminum -_- 

Antimony c43.5 UJ 

Arsenic CO.72 U 

Barium 3-2 

Beryllium <0.72 U 

Cadmium Cl.4U 

Calcium 

Chromium 

___ 

3.2 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

‘agnesium 

CI: 

anganese 

ercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Sulf rde 

Thallrum 

Trn 

Vanadwm 

Zrnc 

<7.2 U 

1.4 

CO.36 U 

-- 

3.2 

-- 

--- 

co.14 IJ 

<5.8 U 

-- 

CO.72 U 

<1.4 UJ 

-__ 

<72 U 

<1.4 u 

<145u 

c7.2 U 

<7.2 U 

.’ 
..: ‘. ,. 

.: . . . ,. ‘. : ‘, 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit ---= Not analyzed 

J = estimated concentration 



Validated 

Volatile Organic Compounds 

SEDIMENT SAMPLES 

November 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: IA of 2B 

Date: 01 /12/96 

SITE SD201 SD202 SD203 SD204 

SAMPLE ID 1 ?SD201 1 ?SD202 1 lSD203 11 SD204 

CONSTITUENT (Units in ug/kg) DATE 11108/94 11/08/94 11 I09194 11109194 

DEPTH (ftt 5.60 6.70 6.00 5.70 

Acetone <68 u <54 u <I3 u <29 u 

Acetonitrile -- --_ --_ --- 

Acrolein --- --- --- -__ 

Acrylonitrile --- --- --- -- 

3-Chloro-1 -propene _-- --- --_ --- 

Benzene <18U <18U <13 u <14u 

Bromochloromethane -__ --- --- --- 

Bromodichloromethane ~18 U. <18U Cl3 u <14u 

Bromoform cl8 U cl8 U <I3 u <14u 

Bromomethane 418U <18U <13u <14u 

2-Butanone cl8 U <I8 U Cl3 u <14u 

Carbon disulfide <18iU 118U <13-u <74u 

Carbon tetrachloride <18U <I8 U <I3 u <14u 

2-Chloro- 1,3-butadiene -- -a. _-- -- 

Chlorobenzene <18 U <18 U <I3 u <14u 

Chloroethane <18U <I8 U <I3 u <14u u 

2-Chloroethylvinylether --_ --- --_ _-_ 

Chloroform <18lJ cl8 U <I3 u <14u 

Chloromethane cl8 U <I8 U <I3 u <14u 

Chlorodibromomethane <18U <I8 u <I3 u <14u 

1,2-Dibromo-3chloropropane --- --- --- --- 

1,2-Dibromoethane --- --- --- -- 

Dibromomethane ___ --- --- --_ 

1 ,P-Dichlorobenzene (VOAI -- --- --- --- 

1,3-Dichlorobenzene (VOA) --- _-- --- --- 

1,4Dichlorobenzene WOAI --- --- --- --- 

trans-1,4-Dichloro-2-butene _-- --_ --- _-- 

1 .I -Dichloroethane <I8 U <I8 U <I3 u <14u 

1,2-Dichloroethane cl8 U cl8 U <13 u Cl4 u 

1 ,l Dichloroethene <18U (18.U <13U <14u 

1,2-Dichloroethene (total) <I8 U cl8 U <13 u Cl4 u 

cis-t;2+hlorokthene 
.: 

TI ‘. L -w. *A .. .. 

tram+1 ,P-Dichloroethene --- _-- --- --- 

.j,;2~~c)j]o~pro&&~ : : .‘. :, <J&.G ‘. :.(.18:‘U’ : Cl3 u .. .. .,.’ <.14u. ... 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 
Page: 2A of 26 

Volatile Organic Compounds 

SEDIMENT SAMPLES 

November 1994 

Date: 01 /12/96 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 
-- 

SITE SD201 SD202 SD203 SD204 

SAMPLE ID 13 SD201 I ?SD202 1 lSD203 11 SD204 

EONSTITUENT (tJnits in ug/kg) DATE I 7 ioat I I 108194 I 1 IQ9194 11109f94 

DEPTii Ntf 5.60 6.70 5.00 5.70 

1,4-Dioxane 

Ethylbenzene 

Ethyl methacrylate 

<18 U <I8 U <13 u <14u 

<18U <18 u <13u <14U 

--- --_ --- --- 

<18fl <18 U <I3 u <14u 

--- ___ --- -_- 

2-Hexanone 

lodomethane 

lsobutyl alcohol 

Methacrylonitrile 

Methyl methacrytate ; 

4-Methyl-Z-pentanone 

Methylene chloride 

Pentachloroethane 

‘~opionitrile 

<18U <78U <13u <14u 

--- --- --_ -_- 

-- i-_ --- -- 

--_ --_ --- -_- 

-- --- a..- --- 

<I8 U <18 U <I3 u <14 u 

cl8 U <18U <13u <14u 

--_ --_ -__ --- 

-- --- --- -- 

jtyrene 

4 ,I, 1 ,P-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1 ,l,l-Trichloroethane 

1, I ,2-Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

1,2,3-Trichloropropane 

Vinyl acetate 

tiny1 chloride 

Kylene (total) 1 

<I8 U <I8 U <I3 u <14u 

_d -_* --- --_ 

<I8 U <18 U <I3 u <14u 

<l8 U <I8 U <13 u <I4U 

<18 U <18 U <I3 u <14u 

<18U Cl8 U Cl3 u <14u 

<18 U <18 U <13u <14 u 

<I8 U <I8 U <I3 u <I4U 

--- -__ --- -__ 

-- --_ --- -- 

--- --- --- --_ 

<18U <18 U <I3 u <14u 

<18 U <18 U Cl3 u <14u 

: .: 
,. :. . . . . . ; .i. “.. 

alues represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

J = estimated concentration 

R = rejected 



Validated 
Page: IB of 28 

Volatile Organic Compounds 

SEDIMENT SAMPLES 

November 1994 

Date: 01 I12196 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE SD205 

SAfflPLE ID llSD205 

CONSTITUENT (Units in uglkg) DATE 11 N)9/94 

DEPTH tfttt 5.30 

Acetone 

Acetonitrife 

Acrolein 

Acrylonitrile 

3-Chloro- 1 -propene 

Benzene 

Bromochloromethane 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon disulfide 

Carbon tetrachloride 

2-Chforo-1,3-butadiene 

<72 U 

~72 U 

<72 UR 

<72 U 

<7.2 U 

<7.2 U 

--- 

<7.2 u 

<7.2 U 

c14.u 

~72 U 

<7;2 U 

~7.2 U 

<7.2 U 

Chlorobenzene 

Chloroethane 

c7.2 U 

c14u 3 

2Chloroethylvinylether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dibromo-3-chloropropane 

1 ,2-Dibromoethane 

Dibromomethane 

I ,2-Dtchlorobenzene (VOA) 

1,3-Dichlorobenzene (VOAl 

1,4-Dichlorobenzene WOA) 

trans-1,4-Dichloro-2-butene 

1,l -Dichloroethane 

1,2-Dichloroethane 

1 ,I-Dichloroethene 

1,2-Dichloroethene (total) 

cis-I ,Z-Dichloroethene 

trans-1 ,2-Dichloroethene 

I.;&Dichloropropane 

--- 

<7.2 U 

<14U 

C7.2 U 

<14u. 

c7.2 U 

<7.2 U 

-- 

--- 

-- 

<7.2 U 

<7.2 U 

<7.2 U 

~7.2 U 

<7.2 U 

-- 

--- 

..;: 
e7.2 U : ..: 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

3 

J = estimated concentration 

S = rejected 



0 

CONSTlTUEF+lT (Units in uglkgl 

cis-1,3-Dichloropropene 

trans-1,3Dichloropropene 

1,4-Dioxane 

Ethylbenzene 

Ethyl methacrylate 

2-Hexanone 

lodomethane 

lsobutyl alcohol 

Methacrylonitrile 

Methyl methacrytate 

4-Methyl-2-pentanone 

Methylene chloride 

Pentachloroethane 

opionitrile 

Styrene 
I 
1 ,I,1 ,P-Tetrachloroethane 

1 ,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

l,l,l-Trichloroethane 

1,1,2-Trichloroethane 

Tnchloroethene 

Validated 

Volatile Organic Compounds 

SEDIMENT SAMPLES 

November 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SIT-E SD205 

SAMPLE ID 11 SD205 

DATE ?1109/94 

DEPTH fft) 5.30 

<7.2 U 

<7.2 u 

<I400 UR 

<7.2 U 

<7.2 U 

<72 U 

<14 u 

<72DUR 

<29 u 

<7.2 II 

<72 U 

<7,2 u 

170J 

<29 u 

<7.2 U 

~7.2 U 

<7.2 U 

c7.2 U 

<7.2 U 

C7.2 U 

<7.2 U 

<7.2 U 

Page: 28 of 2B 

Date: 01 /12/96 

Trlchlorofluoromethane <7.2 U 

1,2,3-Trichloropropane 

Vinyl acetate 

Vinyl chloride 

~7.2 U 

<72 UJ 

<14u 

Xylene (total) <7.2 U 

..: 
: :.:. ::. ,:, .: :..,: ‘.., ” 

,’ 
., ..: T :. :‘. : ; :. : 

,’ 

Values represent total concentrations unless noted C =Not detected at indicated reporting limit -=Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Semivolatile Organic Compounds 

SEDIMENT SAMPLES 

November 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1A of 48 

Date: 12/23/95 

SlfE SD201 SD202 SD203 SD204 

SAMPLE ID llSD201 1 ‘fSD202 19 SD203 11 suzo4 

CONSTITUENT (Units in uglkg) DATE I I /oat94 11 ma194 11109/94 11109t94 

DEPTH (ft) 5.60 6.70 5.00 5.70 

Acenaphthene <580 U <610 U <420 U <460 U 

Acenaphthylene ~580 U <610 U <420 tJ ~460 U 

Acetophenone --- __- -_- --_ 

12-Acktylaminofborene _-- --- --- -- 

4-Aminobiphenyl --- --- --- --- 

Anifine 

Anthracene 

Aramite, total 

Benzidine 

Beozo(a)anthracene 

--- ^-- --- e-m 

32 J <610 U <420 U <460 U 

-- --_ --- --- 

_-- --- --- --- 

<580 U C610 Ll <420 u <460 U 

Benzo(b)fluoranthene <580 U <610 U <420 U <460 U 

Bento(k)fluoranthene 

Benzo(ghi)perylene 

Benzo(a)pyrene 

Benzoic acid 

Benzyl alcohol 

~580 U <61U U <42OU <460 U 

<580 U <610 U <420 U <460 U 

<580 U c610 u <420 .U c460 U 

--- --- --- --_ 

--- -_- -_- -- 

bis(2-Chloroethoxy)methane <580 U <610 U <420 U <460 U 

bist2-Chloroethyl) ether <580 U <610 U <420 U <460 U 

bis(2-ChloroisopropyI)ether <580 U <610 U <420 U <460 U 

bisl2-Ethylhexyllphthalate <580 U <610 U <420 U <460 U 

4-Bromophenyl phenyl ether <580 U <610 U <420 U <460 U 

Butyl benzyl phthalate ~580 U <610 U <420 U <460 U 

Carbazole < 580 UJ <610 UJ <420 UJ <460 UJ 

4-Chloro-3-methylphenol <580 U <670 U <420 U <460 U 

4-Chloroaniline <580 U <610 U <420 U <460 U 

2-Chloronaphthalene <580 U <610 u <420 U <460 U 

2-Chlorophenol <580 U <610 U c420 U <460 U 

4-Chlorophenyl phenyl ether <580 U <610 U <420 U <460 U 

Chrysene <580 U <610 U c420 U <460 U 

Dibenz(a,h)anthracene <580 U, <61O,U (420 U <460 U 

Dibenzofuran <580 U <610 U <420 U <460 U 

Wnbutyf.phthalate .:.’ ; ,,.$:,, ., ‘. ” ‘. <xBQ:U .: .+310:~:; <42O,Lf, : <510 u : 

Di-n-octyl phthalate <580 U <610 U <420 U c460 U 
,12;Dich,~iobensene,,:‘. ‘: 1’: :’ . . !j ‘: ,. j:. ::‘.&j~~” I!.:.., ..’ <SiQ,O: ., ‘..;=,$&~:,.‘:::.,,, *.46():.J 

values represent total concentrations unless noted < =Not detected at indicated reporting limit --=Not analyzed 

J = estimated concentration 

3 = rejected 



Validated 
Page: 2A of 4B 

Semivolatile Organic Compounds 

SEDIMENT SAMPLES 

November 1994 

Date: 12123195 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia - 
SITE SD201 SD202 SD203 SD204 

SAMPLE ID llSD201 1 IS0202 1 IS0203 11 SD204 

CONSTITUENT (Units in uglkg) DATE t 1108194 1~108/94 11109l94 11 iO9/94 

DEPTH (ft) 5.60 6.70 5.00 5.70 

II ,3-Dichlorobenzene <580 U <610 U <420 U <460 U I 

1,4-Dkhlorobenzene 

3,3’-Dichlorobenzidine 

2,4-Dichlorophenof 

2,6-Dichlorophenol 

Diethyl phthalate 

<580 U ~610 U 33 J <460 U 

<580 U <610 U <420 U <460 U 

<580 U <610 U <420 U <460 U 

--- --_ --- --- 

<580 U <610 lJ <420 u <460 U 

1 Dirnethyl phthalate 

I 7,12-Dimethybenzfa)anthracene 

<580 U <610 U <420 U <460 U 
I 

Ip-(0imethylamino)azobenzene 

-- --- --- -- 
I 

--- --_ --- --- 
I 

3.3’Dimethylbenzidine 

2,4-Dimethylphenol 

1,3-Dinitrobenzene 

4,6-Dinitro-2-methylphenol 

-- ^-- --- --- 

<580 U c610 U <420 U <460 U 

-- __- _-- --- 

<1400 u <1500 u < 1000 u <I100 u 

,4-Dinitrophenol 

2,4-Dinitrotoluene 

3 

,6-Dinitrotoluene 

Diphenylamine 

Cl400 U Cl500 u <1ooou <1100 u 

<580 U <610 U <420 U <460 U 

~580 U ~670 U <420 u <460 U 

--- --- -_- _-- 

I 1,2-Diphenylhydrazine -- --- --- --- 
I 

I Ethyl methanesulfonate 

Fluoranthene 

--- --- -_- --- I 
C580 u <610 U <420 u <460 U 

I 
Fluorene <580 U <610 U <420 U <460 U 

Hexachlorobenzene <580 U <610 U <420 U <460 U 

Hexachlorobutadiene ~580 U <610 U <420 U <460 U 

Hexachlorocyclopentadiene <580 U ~610 U <420 11 <460 U 

Hexachloroethane <580 U <610 U <420 U <460 U 

Hexachlorophene -I --- --- _I 

Hexachloropropene --- --- --_ --- 

Indeno(l,2,3-cd)pyrene <580 U ~610 U <420 u c460 U 

lsophorone <580 U <610 U <420 U <460 U 

Isosafrole, total ^- e-h .-- -- 

Methapyrilene --- --- --- --- 

Methyl methanesulfonate 
.,, 

VW -we --A _- 

3-Methylcholanthrene --- --- -__ --- 

-ktithylnaphthalene~ <!33d ti’ <6iO U r42CW <‘460 u 

Values represent total concentrations unless noted C = Not detected at indicated reporting limit ---= Not analyzed 

J = estimated concentration 



Validated 

Semivolatile Organic Compounds 

SEDIMENT SAMPLES 

November 1994 

Page: 3A of 4B 

Date: 12123195 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia - 

SITE SD201 SD202 SD203 SD204 

SAMPLE ID 11SD207 1 IS0202 1 IS0203 11 SD204 

CONSTITUENT (Units in ug/kg) DATE I1 108J94 11108194 11109l94 ?1109/94 

DEPTH Htf 5.60 6.70 5.00 5.70 

2-Methylphenol 

3-Methylphenol 

3-&4-Methylphenol 

ItMethjrlphenof 

Naphthalene 

1,4+Japhthoquinone 

l-Naphthylamine 

2-Naphthylamine 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

5-Nitro-o-toluidine 

<580 U <610 U <420 U <460 U 

-- --_ --- -- 

--- --- --- --- 

<580 U <61OU <420 U ~460 U 

<580 U <610 U <420 U <460 U 

--- --- --- --- 

--- --- _-- _-_ 

-- _-_ -- 

-cl400 u <1500 u <lOOO u <llOO u 

< 1400 u -cl500 u <lOoo u <llOO u 

< 1400 u <1500 u <lOOO u <llOO u 

~580 U ~610 W <420 ff <460 U 

--_ --- --- --- 

4-Nitroquinoline- 1 -oxide -- -.- _-_ -- 

Z-Nitrophenol 

CNitrophenol 

N-Nitrosodi-n-butylamine 

<580 U <610 U <420 U <460 U 

< 1400 u Cl500 u <lOoo u c11oo u u 

___ --- __- --- 

N-Nitrosodiethylamine 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 

N-Nitrosodiphenylamine and diphenylamine 

N-Nitrosodi-n-propylamine 

U-Nltrosomethylethylamine 

V-Nitrosomorpholine 

V-Nitrosopiperidine 

J-Nitrosopyrrolidine 

!,2’-oxybis(l-chloropropane) 

--- _-- --- --- 

_-_ ___ --- --- 

C580 U C610 U <420 U <460 U 

__- --- --_ --- 

<580 U <610 U <420 IJ <460 U 

--_ --- ___ --- 

-- _*- --- -- 

--_ _-- --- --- 

-- -_- --- --- 

--- _-- _-- --_ 

‘entachlorobenzene -- --- --- --- 

‘entachloronitrobenzene --_ --- --- --- 

Lentachlorophenol < 1400 u < 1500.u <lOoo u .<1100 U 

‘henacetin --- --- --- --- 

%entinthretie : ” <580:0’ : 
<.61&J <4jo u :; .. <ceo u 

. 

‘henol 130J 130J <420 U c460 U 
.,. : 

ralues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed a 
1 = estimated concentration 

I = rejected 



Validated 

Semivolatile Organic Compounds 

SEDIMENT SAMPLES 

November f 994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 4A of 4B 

Date: 12/23/95 

CONSTITUENT (Units in uglkgt 

p-Phenylene diamine 

2-P&line. 

Pronamide 

Pyrene 

Pyridine 

Safrole, total 

1,2,4,5-Tetrachlorobenzene 

2,3,4,6-Tetrachlorophenol 

o-Toluidine 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-TrichlorophenaI 

1,3,5-Trinitrobenzene 

SITE SD201 SD202 SD203 SD204 

SAMPLE ID 1 ISDZOI 1 ISD202 11 SD203 1 lSD204 

DATE 11108/94 11108/94 11 I09194 11109l94 

DEPTH (ftf 5.60 6,70 5.00 5.70 

--_ __- --- -__ 

--- --- -__ --- 

--- --- --- --- 

<680 U <610 U <420 U ~460 U 

___ -_- --- --- 

--- m-m --- e-e 

--_ -__ --- --- 

-- --- --- -- 

--- _-- --- --- 

<580 U <670 U <420 LJ <460 U 

<f400 u <1500 u <lOOO u Cl100 u 

~580 U ~610 U <420 t3 ‘<460 U 

--- --- -__ --- 

1 
values represent total concentrations unless noted < = Not detected at indicated reporting limit ---= Not analyzed 

J = estimated cancentration 

R = rejected 



Validated 

Semivolatile Organic Compounds 

SEDIMENT SAMPLES 

November 1994 

Page: IB of 48 

Date: 12123195 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia - 

SITE SD205 

SAkrlPLE ID 1 lSD205 

CONSTlTUMT (Units in uglkg) DATE 11109194 

DEPTH fftf 5.30 

Acenaphthene <480 u 

Acenaphthylene 

Acetophenone 

2-Acetylaminoffuorene 

4-Aminobiphenyl 

Anifine 

Anthracene 

Aramite, total 

Benzidine 

Benzo(a)anthracene 

Benzo(b)fluoranthene 

BenrolkIfluoranthene 

Benzo(ghi)perylene 

Benro(a)pyrene 

Benzoic acid 

Benzyl alcohol 

bis(2-ChloroethoxyImethane 

bis(2-Chloroethyl) ether 

bis(2-Chloroisopropyllether 

bis(2-Ethylhexyl}phthalate 

4-Bromophenyl phenyl ether 

Bury1 benzyl phthalate 

Carbazole 

4-Chloro-3-rnethylphenol 

4-Chloroaniline 

2-Chloronaphthalene 

2-Chlorophenol 

CChlorophenyI phenyl ether 

Chrysene 

Dib,ent(a,h)anthracene 

Dibenzofuran 

Di-n-frotyl ph$t&ate, : 

Di-n-octyl phthalate 

<480 u 

<480 U 

<960 U 

<2300 U 

<480 u 

<480 U 

~2300 IJR 

--- 

~480 U 

<480 U 

c480 U 

<480 U 

<480 U 

_-_ 

~480 U 

<480 U 

<480 U 

<480 U 

<480 U 

<480 U’ 

<480 U 

__- 

<480 U 

<480 U 

<480 U 

<480 U 

<480 IJ 

<480 U 

~480 Ll 

c480 U 

<48(-.U : : ,: 

~480 U 
1’;2ioi~hloro;benzene’ ~;: : ‘. ‘,: “‘:, ,“’ “, <48~,“.: ‘., : :. . . . . ::. ; .‘. :: : ,.,, 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Semivolatile Organic Compounds 

SEDIMENT SAMPLES 

November 1994 

Page: 28 of 48 

Date: 12123195 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE SD205 

SAMPLE ID llSD205 

CONSTITUENT (Units in ug/kg) DATE 11 tog/94 

DEPTH tft! 5.30 

1,3-Dichlorobenzene <480 U 
I 

1,4-Dichlorobenzene ~480 IJ 

3,3’-Dichlorobenzidine <960 U 

2,4-Dichlorophenol ~480 U 

2,6-Dichlorophenol <480 U 

Diethyl phthalate <480 U 

Dimethyl phthalate <480 U 

7,12-Dimethybenr(a)anthracene < 4800 U 

p-(Dimethylamino)azobenzene <960 U 

3,3’-Dimethylbenzidine <2300 U 

2,4-Dimethylphenol <480 U 

1,3-Dinitrobenzene <480 U 

4,6-Dinitro-2-methylphenol <2300 U 

4-Dinitrophenol <2300 Ll 

,4-Dinitrotoluene <480 U 

,6-Dinitrotoluene ~480 U 

Diphenylamine <480 U 

1.2-Diphenylhydrazine --- 

Ethyl methanesulfonate <480 U 

Fluoranthene <480 U 

Fluorene <480 U 

Hexachlorobenzene <480 U 

Hexachlorobutadiene ~480 U 

Hexachlorocyclopentadiene <480 U 

Hexachloroethane <480 U 

Hexachlorophene -- 

Hexachloropropene <4800 U 

Indeno(l,2,3-cdlpyrene ~480 U 

lsophorone <480 U 

lsosafrote, total <480 U 

Methapyrilene <4800 UR 

Methyl methanesulfonate ~480 U 

3-Methylcholanthrene <2200 u 

%&ylnapbthatene 
: 

&4&O.U’ 1:. .: :. ” 

alues represent total concentrations unless noted C =Not detected at indicated reporting limit --=Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Semivolatile Organic Compounds 

SEDIMENT SAMPLES 

November 1994 

Page: 38 of 4B 

Date: 12123195 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE SD205 

SAMPLE ID llSD205 

CONSTITUMT (Units in uglkg) DATE 11109/94 

DEPTH tftf 5.30 

2-Methylphenol 

3-Methylphenol 

3-&4-Methylphenol 

&Methyfphenol 

Naphthalene 

1,4-Naphthoquinone 

I-Naphthylamine 

2-Naphthylamine 

2-Nitroaniline 

&Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

5-Nitro-o-toluidine 

4-Nitroquinoline- 1 -oxide 

<480 u 

<480 U 

___ 

~480 U 

<480 U 

~9600 U 

<480 U 

<480 U 

<2300 U 

< 2300 ‘U 

<2300 U 

c480 U 

c480 U 

~4806 U 

2-Nitrophenol <480 U 

CNitrophenol ~2300 U 

1 N-Nitrosodi-n-butylamine <480 U I 

N-Nitrosodiethyiamine 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 

N-Nitrosodiphenylamine and diphenylamine 

N-Nitrosodi-n-propylamine 

N-Nitrosomethylethylamine 

N-Nitrosomorpholine 

N-Nitrosopiperidine 

N-Nitrosopyrrolidine 

2,2’-oxybisf 1 -chloropropane) 

Pentachlorobenzene 

Pentachloronitrobenzene 

Pentachlorophenof 

Phenacetin 

Phenanthrene ; .,: 

Phenol 

Phenyl-tertbutyfamine, : 
:: 

c48O.U 
I 

<480 U 

<48OU 

-_- 

<480 U 

<480 U 

<480 U 

<480 U 

~480 U 

--- 

c480 U 

<2300 U 

,< 2300 ,U 

~2300 U 

<4489::q : ,. .’ 
. . . : 

<480 U 

-_. :. :. :: 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit --=Not analyzed 

31 
J = estimated concentration 

R = rejected 



Validated 

Semivolatile Organic Compounds 

SEDIMENT SAMPLES 

November 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 4B of 48 

Date: 12123195 

SITE SD205 

SAMPLE ID 11 SD205 

CONSTITUENT (Units in uglkgl DATE 11109194 

DEPTH tft) 5.30 

Ip-Phenylene diamine <2300 U 

2-Picoline 

Pronamide 

Pyrene 

Pyridine 

Safrole, total 

1,2,4,5-Tetrachlorobenzene 

2,3,4,6-Tetrachlorophenol ” 

o-Toluidine 

I ,2,4-Trichforobenzene 

2,4,5-Trichlorophenol 

2,4,6Trichlorophenol 

1,3,5-Trinitrobenzene 

<960 U 

<960 U 

<480 U 

<480 U 

<480 U 

<480 U 

c23OOu 

<480 U 

<480 U 

<480 U 

<480 U 

<2300 UR 
I 

Values represent total concentrations unless noted C = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



b 

Aldrin <3 UJ <3.1 UJ ~2.2 UJ < 2.4 UJ 

alpha-8HC <3 UJ <3.7 UJ 12.2 UJ ~2.4 UJ 

beta-BHC <3 UJ <3.1 UJ c2.2 UJ <2.4 UJ 

delta-BHC <3 UJ <3.7 UJ <2.2 UJ ~2.4 UJ 

gamma-BHC (Lindane) <3 UJ <3.1 UJ ~2.2 UJ <2.4 UJ 

alpha-Chlordane c3 UJ <3;7 UJ <2.2 UJ c2.4 UJ 

gamma-Chlordane <3 UJ <3.1 UJ ~2.2 UJ c2.4 UJ 

Chlordane -- --- --- -- 

Chlorobenzilate --- --- --- --- 

4.4’-DDD c5.9 UJ <6.1 UJ c4.2 UJ <4.6 UJ 

4,4’-DDE <5.9 UJ <6.1 UJ <4.2 UJ 0.26 J 

4,4’-DOT ~73 UJ <88 U..f t6UJ .’ <7.3 UJ 

Diallate -__ -_- --- --- 

Dieldrin <9.1 UJ <I4 UJ <9.2 UJ <4.6 UJ 

Endosulfan I <3 UJ <3.1 UJ ~2.2 UJ C2.4 UJ 

Endosuffan II <5.9 UJ <6.1 UJ <4.2 UJ <4.6 UJ J 

Endosulfan sulfate c5.9 UJ <6.1 UJ <4.2 UJ <4.6 UJ 

Endrin c5.9 UJ <6.? UJ <4.2 UJ <4.6 UJ 

Endrin aldehyde <5.9 UJ <6.1 UJ ~4.2 UJ <4.6 UJ 

Endrin ketone <3 UJ <6.1 UJ <4.2 UJ <4.6 UJ 

Heptachlor <3UJ. <3.1 UJ ~2.2 UJ <2.4 UJ 

Heptachlor epoxide <3 UJ <3.1 UJ <2.2 UJ c2.4 UJ 

lsodrin --- __- __- --- 

Kepone -_ --- -__ -- 

Methoxychlor <30 UJ <31 UJ c22 UJ <46 UJ 

Toxaphene <300 UJ <310 UJ < 220 LJJ c240 UJ 

Arodor-1016 <59 UJ <61 UJ <42 UJ <46 UJ 

Aroclor-1221 <120 UJ <12OUJ <86 UJ <93 UJ 

Aroclor-1232 <59 UJ <61 UJ <42 UJ <46 UJ 

Arodor-1242 <59 UJ <61 UJ (42 UJ. <46 UJ 

Aroclor-1248 <59 UJ <61 UJ <42 UJ <46 UJ 

Aroclor-1254, .: : ‘-<59.UJ ., .‘. <dT UJ <;cti.uj:. .:, 
:. .,<.46 UJ ., 

Aroclor-1260 <59 UJ <61 UJ c42 UJ <46 UJ 
.:.; 1,. .‘. .:I. .: : ‘. :... . . :: ,. .’ ., : . 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

3 

J = estimated concentration 

Validated 
Page: 1A of lB 

Pesticides/PCBs Date: 12123195 
SEDIMENT SAMPLES 

November 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia rl) 

SITE SD201 SD202 SD203 SD204 

SA&lPLE ID llSD201 1 ISD202 11SD203 11 SD204 

CONSTITUENT (Units in q/kg) DATE 11108194 1 l/08/94 11109/94 II to9194 

DEPTH (ftt 5.60 6.70 5.00 5.70 



Validated 
Page: 1B of IB 

Pesticides/PCBs Date: 12123195 
SEDIMENT SAMPLES 

November 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE SD205 

SAMPLE ID 11 SD205 

CONSTiTUENT (Units in ug/kg) DATE 11109194 

DEPTH (ft) 5.30 

Aldrin <I2 u 

alpha-8HC <I2 u 

beta-BHC <I2 u 

delta-BHC <12u 
I 

gamma-BHC (Lindane) 

alpha-Chlordane 

gamma-Chlordane 

Chlordane 

Chlorobenzilate 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Diallate 

ieldrin 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

Endrin ketone 

Heptachlor 

Heptachlor epoxide 

lsodrin 

Kepone 

Methoxychlor 

Toxaphene 

Aroclor- 10 16 

Aroclor-122 1 

Aroclor-1232 

Arocior-7242 

Arocior-1248 

Aroclor-1254 

Aroclor-1260 

<I2 u 

--- 

--- 

<120 u 

<480 U 

<23 U 

<23 U 

~23 U 

<480 U 

<23U. 

<12 u 

c23 U 

<23 U 

<23 U 

<23 U 

-I 

<12 u 

<12 u 

<12 u 

<12ou 

<120 u 

<230 U 

<120 u 

<I20 u 

<I20 u 

<12ou 

<I20 u 

< 238 ‘U 

<230 U 
. ...’ ::.: ,.. ” : 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit ---= Not analyzed 

J = estimated concentration 



CONSTITUENT (Units in ug/kg) 

Dimethoate 

Disulfoton 

Ethyl parathion 

Famphur 

Methyl parathion 

Phorate 

Sulfotepp 

Thionazin 

Triethylphosphorothioate 

Validated 

Organophosphorous Pesticides 

SEDIMENT SAMPLES 

November 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE SD205 

SAMPLE ID 13 SD205 

DATE 11109/94 

DEPTH tftt 5.30 

<25 u 

<25 U 

<25 U 

<25 U 

<25 U 

c25 U 

<25 U 

<25 U 

<25 U 

Page: IA of IA 

Date: 12123195 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 



Validated 
Page: IA of IA 

Herbicides 

SEDIMENT SAMPLES 

November 1994 

Date: 12123195 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE SD205 

SAMPLE ID llSD205 

CONSTITUMT (units in ugIkg) DATE If 109194 

DEPTH (ftt 5.30 

2,4-D <720 U 

Dinoseb \ < 1000 UJ 

2,4,5-T <290 U 

Silvex <14ou 

4 

,. ,.. 
: 

represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Validated 

Total Organic Carbon 

SEDIMENT SAMPLES 

November 1994 

Page: 1A of 1A 

Date: 12123195 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE SD201 SD202 SD203 SD204 

SAMPLE ID 1 lSD201 1 lSD202 1 lSD203 1 ‘ISD204 

CONSTITUENT IUnits in %t DATE i llQ8/94 1 ‘I 108194 11109194 I1 109194 

DEPTH tfti 5.60 6.70 5.00 5.70 

Carbon, total organic 1.5 2.1 

. .:,. j.j: .:,..: :: :.,:.:.. ..,: ‘:. 
: 

.,. ‘.. v:. 
;.:, . 

lalues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

3 



Validated 

Inorganic Analytes 

SURFACE WATER SAMPLES 

November 1994 

Page: IA of IB 

Date: 12123195 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE SW201 SW202 SW203 SW204 

SAMPLE ID 1 lSW201 11sw202 11SW203 1 lSW204 

CONSTITUMT (Units in uglif DATE 11 IO%/94 11108194 11109194 11109/94 

Aluminum 

Antimony 

‘Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

lron 

Lead 

‘lagnesium 

c 

anganese 

ercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Sulfide 

Thallrum 

Tin 

Vanadium 

Zinc 

64.9 J <35 u <32.8 U c38.7 U 

<2 u <2 u 3.3 J <2 u 

<3 u 4.7 J <3 u 4.3 J 

18.7 J 18.8 J 19.5 J 18.6 3 

<1 u <I u <l u <I u 

Cl u -cl ll <1 u <I u 

29300 30700 30700 29200 

<2 u <2u <2u c2 u 

<2 u <2 u <2 u <2 u 

<2.9 u <2u <2u x4.1 u 

Cl0 u Cl0 u <lOU <lOU 

7560 100 142 154 

<l UJ Cl UJ <l UJ <I UJ 

7 2400 13000 12900 12400 

43.5 3.4 J 4.4 J 5.5 J 

co.2 u co.2 u co.2 u co.2 u 

<2.2 u <2 u <2 u <2 u 

1920 J 1970 J 1950 J 1980 J 

<4u <4 u <4 u <4 u 

<l u <l u <1 u <1 u 

11000 11700 11600 11300 

<IO00 u <IO00 u 4000 J <IO00 UR 

<6 U <6 U <6 U <6 U 

-- --- _-- -- 

<l u <I u <l u Cl u 

<3.1 u <5.6 u <3 u <6.8 u 

values represent total concentrations unless noted < = Not detected at indicated reporting limit --= Not analyzed 

J = estimated concentration 

R = rejected 



Validated 
Page: 1B of 1B 

Inorganic Analytes 

SURFACE WATER SAMPLES 

November 1994 

Date: 12/23/95 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE SW205 

SAMPLE ID 11 SW205 

CONSTITUENT (Units in ug/l) DATE 11 m9194 

Aluminum 

Antimony 

Arsenic 

3afium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Sulfide 

Thallrum 

Tin 

Vanadium 

Zrnc 

--- 

<300 u 

<5 u 

17 

<5 u 

<IOU 

--- 

<20 u 

<50 u 

<IOU 

<5 u 

-- 

<3 u 

-- 

-__ 

co.2 u 3 

<40 u 

-- 

<5 u 

ClOU 

--- 

<IO00 UR 

<lO u 

<lOOO u 

<50 u 

66 

values represent total concentrations unless noted C = Not detected at indicated reporting limit ---= Not analyzed 

3 

J = estimated concentration 

3 = rejected 



Validated 
Pase: 1A of 2B 

Volatile Organic Compounds Date: 01 /I 2/96 
SURFACE WATER SAMPLES 

November 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE SW201 SW202 SW203 SW204 

SAMPLE ID 11sw201 1 lSW202 1 lSW203 llSW204 

CONSTITUENT Nnits in ugN DATE 11/08/94 11 Km/94 11109/94 11109194 

Acetone <5 UR <5 UR <5 u <5 UR 

I Acrolein --- --- --- --_ 

Acrylonitrile 

I3-Chloro- 1 -propene 

--- --- -__ --_ 

___ ___ --- --- 

3entene 

Bromochloromethane 

<1 u <1 u <l u <1 u 

<l u Cl u <1 u <l u 

I Acetonitrile 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Cl u <1 u Cl u Cl u 

<I u Cl u <I u Cl u 

<lU .<I u <I u <I u. 

c5 UR <5 UR c5 UR <5 UR 

Carbon disulfide 

Carbon tetrachloride 

Chloro-1,3-butadiene 

Cl .u < 1’ :u -cl u Cl u 

Cl u <l u <l u Cl u 

-_ de_ d__ -- 

<l u <l u <1 u <l u 

Cl u <I 0 <1 u Cl u 

2-Chloroethylvinylether --_ --- --- --_ 

Chloroform 4 4 4 4 

Chloromethane Cl u Cl u <l u <I u 

Chlorodibromomethane <I u <l w Cl u <1 u 

1,2-Dibromo-3-chloropropane <l u Cl u <l u Cl u 

1.2-Dibromoethane <I u <I u <I u <I u 

Dibromomethane ___ --- --_ --- 

1,2-Dichlorobenzene (VOA) Cl u Cl u -cl u <1 u 

1,3-Dichlorobenzene (VOA) <l u <l u <l u Cl u 

1,4-Dichlorobenzene (VOA) <l u <l u Cl u <l u 

trans-1,4-Dichloro-2-butene --_ --- --- --- 

1,l -Dichloroethane <I u <I il <I tJ Cl u 

1,2-Dichloroethane Cl u <l u <l u <l u 

1,l -Dichloroethene Cl u <1 u Cl U Cl u 

1,2-Dichloroethene (total) --- --_ --- --- 

cis-1.2-Dkhforoethene <lU ” <I.?3 <It3 ClU 

trans-1,2-Dichloroethene Cl u <l u <l u Cl u 
.2~Dj&loroprop&+‘.’ ..: : ” ‘: <‘I u’ :<1:u <7 ‘# .. . . -kl,:U 

Values represent total concentrations unless noted 

1 

< = Not detected at indicated reporting limit -- = Not analyzed 

R = rejected 



Validated 
Page: 2A of 28 

Volatile Organic Compounds 

SURFACE WATER SAMPLES 

November 1994 

Date: 0 1 I1 2196 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE SW201 SW202 SW203 SW204 

SAMPLE ID 11sw201 1 lSW202 1 lSW203 1 lSW204 

CONSTITUENT (Units in ugll) DATE I I 108194 1 I /08/94 1 flO9/94 11 tog/94 

cis-1,3-Dichloropropene 

trans-7,3-Dichloropropene 

1,4-Dioxane 

Ethylbenzene 

‘Ethyl methacrylate 

2-Hexanone 

lodomethane 

lsobutyl alcohol 

Methacrylonitrile 

Methyl methacrylate 

4-Methyl-2-pentanone 

Methylene chloride 

Pentachloroethane 

Propionitrile 

Styrene 

1 ,I, 1,2-Tetrachloroethane 

1 ,1,2,2-Tetrachloroethane 

Tetrachloroethene 

<l u <l u <l u <l u 

<l u <l u <l u <l u 

_-- --- -__ --- 

<I u Cl u <I u <I u 

--- --- --_ --- 

<5 u <5 u <5u <5 u 

--- --- -__ __- 

-- i__ --- -- 

--- --_ --_ _-- 

mu --- --- m-e 

<5 u <5 u <5 u c5 u 

c2 u <2u <2u <2 u 

--- --- --- --- 

d_ --_ _-- _A_ 

Cl u Cl u Cl u <I u 

-I --- --- --- 

Cl u <1 u Cl u Cl u 

<l u <l U <l u <I u 

Toluene Cl u <l u <l u Cl u 

1 ,1, 1 -Trichloroethane <I u <l u <l u <1 u 

1,1,2-Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

<l u <l u <1 u <l u 

<I u <l u <I u <I u 

--- --- --- --_ 

1,2,3-Trichloropropane -- _-- -_- -- 

Vinyl acetate --_ --- -_- -__ 

Vinyl chloride 

Xylene (total) 

Cl u <l u <1 u Cl u 

<l u <I u Cl u <l u 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

3 = rejected 



Validated 
Page: 1B of 2B 

Volatile Organic Compounds Date: 01 /12/96 
SURFACE WATER SAMPLES 

November 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE SW205 

SAfflPLE ID 11 SW205 

CONSTlTUENT (Units in ug/O DATE 11109/94 

Acetone <IO u 

Acetonitrife CIOOLJ 

Acrolein <IO UR 

Acrylonitrile <IO UR 

3-Chloro- 1 -propene <I u 

Benzene <l u 

Bromochloromethane --- 

Bromodichloromethane <l u 

Bromoform Cl u 

Bromomethane <lU. 

2-Butanone <lO u 

Carbon disulfide Cl u 

Carbon tetrachloride <I u 

Chloro-1,3-butadiene cl UR 

<I u 

Cl u 

2-Chloroethylvinylether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dibromo-3-chloropropane 

1,2-Dibromoethane 

Dibromomethane 

1 ,P-Dichlorobenzene (VOA) 

1,3-Dichlorobenzene (VOA) 

1,4-Dichlorobenzene (VOAI 

trans-1,4-Dichloro-2-butene 

I,1 -Dichloroethane 

1,2-Dichloroethane 

1 ,I-Dichloroethene 

1,2-Dichloroethene (total) 

cis-<,?$Xd3fofoethene 

trans-1,2-Dichloroethene 

<lO UR 

4 

Cl u 

<I u 

<20 UR 

41 u 

<I u 

-- 

--- 

--- 

cl UR 

<I u 

Cl u 

<1 u 

<I u 

-I . . ,. 

--- 

’ 2;&&&&jp&& : 1 : ,. ., .:I.. I I .’ <:j,.u .: j : ., : . . . . . 
‘. : 

represent total concentrations unless noted < = Not detected at indicated reporting limit --= Not analyzed 

R = rejected 



Validated 

Volatile Organic Compounds 

SURFACE WATER SAMPLES 

November 1994 

Page: 2B of 2B 

Date: 01 /12/96 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

CONSTITUENT (Units in ug/l) 

cis-1,3-Dichloropropene 

SITE 

SAMPLE ID 

DATE 

- 

SW205 

11 SW205 

11109t94 

<I u 

trans-I ,3-Dichloropropene <l u 

1 ,CDioxane <500 UR 

Ethylbenzene <I u 

Ethyl methacrylate <I u 

2-Hexanone <lOU 

I lodomethane <IOU I 
Isobutyl alcohol <500 UR 

Methacrylonitrile <20 u 

Methyl methacrylate <I lj 

4-Methyl-2-pentanone <lOU 

Methylene chloride :’ ‘: 1 +cl lJ.. 

Pentachloroethane <50 u 

Propionitrile < 100 UR 

Styrene <l u 

1 ,I ,1 ,P-Tetrachloroethane Cl u 

1 ,1,2,2-Tetrachloroethane <I u 

Tetrachloroethene <lU 

Toluene Cl u 

1 ,l, l-Trichloroethane <I u 

1,1,2-Trichloroethane <I u 

Trichloroethene Cl u 

Trichlorofluoromethane <I u 

1,2,3-Trichloropropane <l u 

Vinyl acetate <lO UR 

Vinyl chloride <1 u 

Xylene (total) <I u 

:. : ‘. 
. :‘,:’ ” : ‘.. ., .‘.,.Z : :,. ., ..: ..,.: 

.‘.. ,. .: .. ::. : . ..i ..,,. ..,. 

.. ,...’ ::‘.. ,. . . . . . : .., 
:,.,,: .’ ..,.: : :: ,:::.. . : .‘I ” ;’ . . .’ .::c,. . . . : .,. ,,. . . 

.: x., . : ‘.’ :.,, :’ :. ,, :: :,...’ 

Values represent total concentrations unless noted C = Not detected at indicated reporting limit --- = Not analyzed 

R = rejected 



a 

Validated 

Semivolatile Organic Compounds 

SURFACE WATER SAMPLES 

November 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1A of 4B 

Date: 12/23/95 

SITE SW201 SW202 SW203 SW204 

SAMPLE ID 11sw201 1 lSW202 1 lSW203 11SW204 

CONSTITUENT (Units in ugll) DATE 11108194 1 II08194 11109/94 11 to9194 

I Acenaphthene <lOU <IO u <IOU <lO u 

Acenaphthylene 

IAcetophenone 

<lOU <IOU <fOU <lOU 

--- --_ --- --_ 

I 2-Acetyiaminofluorene -A- ___ --- --- 

(4-Aminobiphenyl --- --- -_- --- 

I Aniline --- --- --- --- 

I Anthracene <lOU <lOU <lOU <IOU I Aramite, total I Benzidine 

-- --- --_ -- 

_-- --- --- --- 

I Benzo(a)anthracene <IO u <1ou <IOU ,<I0 u 

Benzo(b)fluoranthene <lOU <lOU <lOU <lOU 

Benzo(k)ftuoranthene -=lOU <lo u Cl0 u <lOU 

Benzo(ghi)perylene <lOU <lO u ClOU <lOU 

‘eflro(a)pyfene <lOU <lO u t10 u <lOU 

enzoic acid -_- --- --- --- 

enzyt alcohol -- --- --- -- 

bis(2-Chloroethoxy)methane <lo u <lOU <lOU <lOU 

bis(2-Cbloroethyl) ether <lOU <IO u <IO u <IOU 

bis(2-ChloroisopropylIether <lO u <lO u Cl0 u <lOU 

bis(2-Ethylhexyi)phthalate <lOU <lOU <lOU ClOU 

4-Bromophenyl phenyl ether <IOU <lOU <lOU <IOU 

Butyl benzyl phthalate <IO u <IOU <lO u <lO u 

Carbazole <lO UJ <lo UJ <lO UJ <IO UJ 

4-Chloro-3-methylphenol <lOU <lOU <lOU <lOU 

4-Chloroaniline <IO u <lOU <lOU <lOU 

2-Chloronaphthalene <lOU <lo u <lo u <lOU 

2-Chlorophenol <lOU <lOU <lOU <lOU 

CChlorophenyf phenyl ether <IOU <IOU <IO u <lOU 

Chrysene <lOU <lOU <lO u Cl0 u 

Dibenzfa,h)anthracene <lOU <lo u <lOU ClOU 

Dibenzofuran <lOU Cl0 u <IOU <IOU 

Di-n-but$ phthdate <lOU < IO’U <lOU <IOU 

Di-n-octyl phthalate <IO u Cl0 u <lOU <IOU 
~~y~,o~obenze~~.’ :. .’ : : : .. :<qfyu <, .<jOU <,o:iJ:‘: ‘. ‘., <,:jo.u ..;. 

Values 

? 

represent total concentrations unless noted < = Not detected at indicated reporting limit ---= Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Semivolatile Organic Compounds 

SURFACE WATER SAMPLES 

November 1994 

Page: 2A of 4B 

Date: 12123195 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

CONSTITUENT (Units in ugR) 

1,3-Dichlorobenzene 

SITE 

SAMPLE ID 

DATE 

SW201 SW202 SW203 SW204 

11sw201 1 lSW202 1 lSW203 1 lSW204 

11108194 1 l/O8194 1 l/09/94 11109/94 

<lOU <lOU <lO u <IO u 

1,4-Dichlorobenzene <lOU <lOU <IO u <IOU 

3,3’-Dichlorobenzidine <lOU <lOU <IOU <IO u 

2,4-Dichlorophenol <IOU <lOU <IO u <lo u 

12,6-Dichlorophenol _-- --- --- ___ 

Diethyl phthalate 

Dimethyf phthalate 

7,12-Dimethybenz(a)anthracene. 

<IO u <IO u <lo u <lOU 

<lOU <lOU Cl0 u <lOU 

-_ _-- --_ -_ 

Ip-(Dimethylamino)azobenzene --- --_ --_ --- 

3,3’-Dimethylbenzidine - --- --_ --- 

2,4-Dimethylphenol 

1,3-Dinitrobenzene 

4,6-Dinitro-2-methylphenol 

<lOU Cl0 u <IO u <lOU 

-- *-- -__ --- 

<25 U c25 u <25 U <25 U 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

~25 U ~25 U ~25 U ~25 U 

<lOU <lO u <IOU <lO u 

<lOU <lOU <lOU <IO u u 

1 Diphenylamine 

1,2-Diphenylhydrazine 

--_ -_- --- ___ 

--- --- --- e-m 

1 Ethyl methanesulfonate --- __- --- _-- 

Fluoranthene <lO u <IOU <IOU <IOU 

Fluorene <lOU, <lOU Cl0 u <lOU 

Hexachlorobenzene <IOU <IOU <IO u <IOU 

Hexachlorobutadiene <lOU <lO u <IO u <IOU 

Hexachlorocyclopentadiene <lOU <lOU <IOU <lOU 

Hexachloroethane <IOU <lOU <lOU <lOU 

Hexachlorophene -- --- --- -I 

Hexachloropropene --- --_ --- --_ 

lndeno(l.2,3-cdlpyrene Cl0 u <lo u <lOU <IOU 

lsophorone <lOU <IOU <lO u Cl0 u 

Isosafrole, total -- .*_ _-- && 

Methapyrilene --- _-- --- --_ 

Methyl -methanesulfonate : 
. _I : A.. -I- . -- ..’ 

3-Methylcholanthrene --- --- --- --- 

2-Metriyfnapbg&na,. ::: .j : .’ ,: :. ” < j(j ” :. <101U .’ : <joui : : ,;;,., <.lO)jY 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 
Page: 3A of 4B 

Semivolatile Organic Compounds 

SURFACE WATER SAMPLES 

November 1994 

Date: 12123195 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE SW201 SW202 SW203 SW204 

SAMPLE ID 11sw201 1 lSW202 1 lSW203 1 lSW204 

CONSTITUENT (Units in ugll) DATE 11108/94 1 l/08/94 11109f94 11109194 

2-Methylphenol 

3-Methyfphenol 

3-&4-Methylphenol 

4MethylphenoJ 

Naphthalene 

1,4-Naphthoquinone 

1 -Naphthylamine 

2-Naphthylamine 

2-Nitroaniline 

3-Nitroaniline 

QNitroaniline 

Nitrobenzene 

5-Nitro-o-toluidine 

Nitroquinoline- 1 -oxide 

<lOU <lOU <lOU <lOU I 
-_ _-- ___ ___ 

--- -_- ___ _-_ 

<IO u <IO u <lOU <IOU 

<lOU <lOU <lOU <lOU 

--- --- --_ --- 

--_ _-_ ___ ___ 

--- _-- --- -- 

<25 u <25 U <25 U <25 U 

c25 u <25 U <25 U <25 U 

<25 U <25 U <25 U <25 U 

.<lOU <lOU Cl0 u <lOU 

--- --_ --_ _-- 

.A -Ad --- -_ 

<lOU Cl0 u <lO u <IOU 

45 u <25 u <25U ~25 U 

1 N-Nitrosodi-n-butylamine 

N-Nitrosodiethylamine 

IN-Nitrosodimethylamine 

N-Nrtrosodiphenylamine 

I - N Nmosodiphenylamine and diphenylamine 

--- --- --_ _-_ 

--- --^ --- -- 

--- --- -__ --- 

<lO u <lOU <lOU <lOU 

--- --- -_- --- 

ClOU <IOU <IO u Cl0 u 

--_ --- --- _-- 

N-Nrtrosodi-n-propylamine 

IN-Nrrrosomethylethylamrne 

N-Nrtrosomorpholrne 

N-Nrtrosoprperidme 

N-Nttrosopyrrolidine 

2,2’-oxybis( 1 chloropropane) 

Pentachlorobenzene 

Pentachloronitrobenzene 

Pentachlorophenot 

Phenacetin 

Phen&threne 

Phenol 
I 

X&ryI-tert-butylamine ‘:.. ., -- : .-e i, --‘-, .’ ,.,.j.’ 

-- --- --- -- 

_-- --_ --- --- 

-I --- e-w We 

--_ --- --- --- 

--- --- --- --- 

--_ --- ___ _-- 

<25 U <25 U ~25 U ~25 U 

--- --- --- --- 

-<lOti :: <lOU i10-U’ <IbU 

<lOU <lOU Cl0 u <lOU 

represent total concentrations unless noted < =Not detected at indicated reporting limit --=Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Semivolatile Organic Compounds 

SURFACE WATER SAMPLES 

November 1994 

Page: 4A of 48 

Date: 12123195 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 3 

SITE SW201 SW202 SW203 SW204 

SAMPLE ID 11sw201 11sw202 1 lSW203 1 lSW204 

CONSTITUENT (Units in ugll) DATE 11 m/94 11 /OS/94 11 I09194 11 tog/94 

I o-phenylene diamine 

Z-Picofine 

Pronamide 

Pyrene ‘. 

>yridine 

jafrole, total 

1,2,4,5-Tetrachlorobenzene 

2,3,4,&Tetrachlorophenol 

I-Toluidine 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-TrichlorophenoI 

I ,3,5-Trinitrobenzene 

1 
4 

--- -_- --- --- 

-- --- _-_ --- 

--- -_- ___ _-- 

<IOU <lO u <lO u <IOU 

_-_ -_- -__ _-_ 

--- --- --- ^-- 

__- --_ --- --_ 

-- -_- _-- -- 

--- --_ --- --- 

CIO’U <IO u <IOU. <IOU 

<25 U <25 U c25 U <25 U 

<lOU <lo u 40 u <lOU 

-_- --- --- --- 

,: .,.. : “: ‘. 

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

: 
‘... ,’ 

dalues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 

3 



Validated 

Semivolatile Organic Compounds 

SURFACE WATER SAMPLES 

November 1994 

Page: 1B of 4B 

Date: 12123195 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia - 

SITE SW205 

SAkrlPLE ID 11 SW205 

CONSTITUENT (tlnits in ug/l) DATE 11 fO9f94 

Acenaphthene 

Acenaphthylene 

Acetophenone 

2-Acetylaminoftuorene 

4-Aminobiphenyl 

Aniiine 

Anthracene 

A&mite; total 

Benzidine 

Benzo[a)anthracene 

Benzo(b)fluoranthene 

Benzo(k1fluoranthene 

Benzo(ghi)perylene 

enzo~a)pyrene 

1 

enzoic acid 

et-@ alcohol 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl) ether 

bis(2-Chloroisopropyljether 

bis(2-Ethylhexyl)phthalate 

4-Bromophenyl phenyl ether 

Butyl benzyl phthalate 

Carbazole 

4-Chloro-3-methylphenol 

4Chloroaniline 

2-Chloronaphthalene 

2-Chlorophenol 

4Chlorophenyl phenyl ether 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

<IOU 

<lO u 

<lO u 

<20 u 

<50 u 

<IO u 

<lO u 

<5d UR 

--- 

<IOU 

<lOU 

ClQU 

<lO u 

<lQU 

_-_ 

<lO ll 

<lOU 

Cl0 u 

<lO u 

<IOU 

<lOU 

<IOU 

--- 

<IOU 

<lOU 

<lQll 

<lO u 

<lOU 

<lO u 

<lQU 

<lO u I Dkn-butyl,phthafate <lOU .’ ., 

1 Di-n-octyl phthalate <lOU 

represent total concentrations unless noted < = Not detected at indicated repotting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Semivolatile Organic Compounds 

SURFACE WATER SAMPLES 

November 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 2B of 4B 

Date: 12/23/95 

- 

SITE SW205 

SAMPLE ID 11 SW205 

CONSTITUENT (Units in ugll) DATE 11109/94 

1,3-Dichlorobenzene <IOU 

1,4-Dichlorobenzene <lOU 

3,3’-Dichlorobenzidine <20 u 

2,4-Dichlorophenol <IOU 

2,6-Dichlorophenol <IOU 

Diethyl phthalate ClOU 

Dimethyl phthalate <IO u 

7,12-Dimethybenz(a)anthracene cl00 u 

p-(Dimethylamino)azobenzene <20 u 

3,3’-Dimethylbenzidine <50 u 

2,4-Dimethylphenol <IOU 

1,3-Dinitrobenzene <16U 

4,6-Dinitro-2-methylphenol <50 u 

2,4-Dinitrophenol <50 u 

2,4-Dinitrotoluene <IOU 

2,6-Dinitrotoluene <IOU u 

Diphenylamine <lO u 

1,2-Diphenylhydrazine --- 

Ethyl methanesulfonate <lOU 

Fluoranthene ClOU 

Fluorene <IOU, 

Hexachlorobenzene <lOU 

Hexachlorobutadlene <lO u 

Hexachlorocyclopentadiene <lQU 

Hexachloroethane <IO u 

Hexachlorophene -I 

Hexachloropropene <IO0 u 

Indeno(l,2,3cd)pyrene <IOU 

lsophorone ClOU 

Isosafrole, total < 1O.U 

Methapyrilene <IO0 UR 

Methyl methanesulfonate : <IOU ., :: ,,’ : .: 1.1. :, :; 

3-Methylcholanthrene Cl00 u 

2+lethylnapbth&ne 
‘.. 

<.lOU. : .,:. 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

? = rejected 



Validated 
Page: 3B of 48 

Semivolatile Organic Compounds Date: 12123195 
SURFACE WATER SAMPLES 

November 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE SW205 

SAMPLE ID 11 SW205 

CONSTITUENT (Units in q/II DATE 1 l/09/94 

2-Methylphenol 

3-Methytpheool 

3-&4-Methylphenol 

CMethylphenol 

Naphthalene 

1,4-Naphthoquinone 

1 -Naphthylamine 

2-Naphthylamine 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

5-Nitro-o-toluidine 

Nitroquinoline-l-oxide 

-Nitrophenol 

f 

Nitrophenol 

N-Nitrosodi-n-butylamine 

N-Nitrosodiethylamine 

I 
N-Nitrosodimethvlamine 

N-Nitrosodiphenylamine 

I -’ N Nltrosodiphenylamine and diphenylamine 

N-Nitrosodi-n-propylamine 

N-Nitrosomethylethylamine 

N-Nitrosomorpholine 

N-Nitrosopiperidine 

N-Nitrosopyrrolidine 

2,2’-oxybis( 1 -chloropropane) 

Pentachlorobenzene 

Pentachloronitrobenzene 

Pentachlorophenol 

Phenacetin 

Phenanthrene 

Phenol 

;en&t&t-butylami& .,.. ” 

<lO u 

<lOU 

--- 

<IOU 

<lOU 

<2OO’U 

<lOU 

<lOU 

<50 u 

<50 u 

<50 u 

<lOU 

<lOU 

<lOO.U 

<lO u 

<50 u 

<lOU 

<lOtJ 

<lOU 

<IOU 

--- 

ClOU 

<lo u 

<lOU 

<lO u 

<lOU 

--- 

<IOU 

<50 u 

cm u 

<50 u 

<lOU 

<lOU 
: ” __ : : : 

represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 
Page: 4B of 48 

Semivolatile Organic Compounds Date: 12123195 
SURFACE WATER SAMPLES 

November 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE SW205 

SAMPLE ID 1 ?SW205 

CONSTITUENT (Units in ugll) DATE ?1109/94 

p-Phenylene diamine <50 u 

2-Picofine <20 u 

Pronamide <20 u 

Qrene <IOU 

Pyridine <IOU 

Safrole, total <lOU 

I ,2,4,5-Tetrachlorobenzene <IO u 

2,3,4,&Tetrachlorophenol <50 u 

o-Toluidine <lO u 

1,2,4-Trichlorobenzene <IOU 

2,4,5-Trichlorophenol <IOU 

2,4,6-Trichlorophenof <lDU 

I ,3,5-Trinitrobenzene <50 UR 

.’ ,. .:, ., 

Values represent total concentrations unless noted C = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



a 

r 

Validated 

Pesticides/PCBs 

SURFACE WATER SAMPLES 

November 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1A of IB 

Date: 12123195 

SITE SW201 SW202 SW203 SW204 

SAMPLE ID 71sw201 1 lSW202 1 lSW203 llSW204 

CONSTITUENT (Units in ug/lf DATE I1 tow94 11to9194 11 I09194 11 to9t94 

Aldrin CO.05 UJ <0.05 UJ <0.05 UJ <0.05 UJ 

alpha-BHC <0.05 UJ co.05 UJ <0.05 UJ <0.05 UJ 

beta-BHC <0.05 UJ <0.05 UJ <0.05 UJ CO.05 UJ 

delta-BHC co.05 UJ <0.05 UJ co.05 UJ CO.05 UJ 

gamma-BHC (Lindane) co.05 UJ <0.05 UJ <0.05 UJ <0.05 UJ 

alpha-Chfordane <0.05 UJ <O.O5 w <0.05 UJ CO.05 UJ 

gamma-Chlordane <0.05 UJ co.05 UJ <0.05 UJ <0.05 UJ 

Chlordane -- --- --- -- 

Chlorobenzilate --_ -_- --- __- 

4,4’-DDD CO.1 UJ <0.1 UJ <O.l UJ CO.1 UJ 

4,4’-DDE <O.I UJ <O.l UJ <O.l UJ <O.l UJ 

4,4’-DDT co.1 UJ to.1 UJ x0.1 UJ co.1 UJ 

Diallate --- -_- --- _-- 

‘eldrin co.1 UJ <O.l UJ ~0.1 UJ ~0.1 UJ 

cclr 

ndosulfan I co.05 UJ co.05 UJ <0.05 UJ <0.05 UJ 

ndosulfan II co.1 UJ ’ <O.l UJ ~0.1 UJ CO.1 UJ 

Endosulfan sulfate <O.l UJ <O.l UJ <O.l UJ <O.I UJ 

Endrin <O.l UJ <O.l UJ <O.l UJ CO.1 UJ 

Endrin aldehyde <O.l UJ <O.l UJ <O.l UJ CO.1 UJ 

Endrin ketone CO.1 UJ CO.1 UJ <O.l UJ CO.1 UJ 

Heptachlor co.05 UJ co.05 UJ <0.05 UJ <0.05 UJ 

Heptachlor epoxide <0.05 UJ <0.05 UJ <0.05 UJ <0.05 UJ 

lsodnn --- -__ --- --- 

Kepone -- _A_ --- -- 

Methoxychlor CO.5 UJ co.5 UJ <0.5 UJ <0.5 UJ 

Toxaphene <5 UJ c5ifJ c5 UJ <5 UJ 

Aroclor-1016 <1 UJ <l UJ <I UJ <I UJ 

Aroclor- 122 I <2 UJ <2 UJ <2 UJ <2 u3 

Aroclor-1232 cl UJ <I UJ <I UJ <I UJ 

Arodor-1242 Cl (J.4 <I UJ <I UJ cl UJ 

Aroclor-I 248 <l UJ <I UJ <l UJ <I UJ 

Arocior-7 254. k-1 .ilJ <it33 <ltiJ < 1 .fJ;r .’ 

Aroclor-1260 <l UJ cl UJ <l UJ Cl UJ 
.., -j .,..: ,, ‘:’ .‘. . : ,:.; ,, : j . . : . ; : 

represent total concentrations unless noted < = Not detected at indicated reporting limit -- = Not analyzed 

J = estimated concentration 



Validated 

PesticideslPCBs 

SURFACE WATER SAMPLES 

November 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1B of 1B 

Date: 12123195 

SITE SW205 

SAMPLE ID 11 SW205 

CONSTITUENT (Units in ug/lf DATE lliO9194 

Aldrin <0.05 u 

beta-BHC 

delta-BHC 

gamma-BHC (Lindane) 

alpha-Chlordane 

gamma-Chlordane 

Chlordane 

Chlorobenzilate 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Diallate 

Dieldrin 

Endosulfan I 

Endosutfan II 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

Endrin ketone 

Heptachlor 

Heptachlor epoxide 

lsodrin 

Kepone 

Methoxychlor 

Toxaphene 

Aroclor-1016 

Aroclor-I 22 1 

Aroclor-1232 

Arodor-I 242 

Aroclor-1248 

AfQClOf~l.2~4.. .‘:‘. I 

Aroclor-1260 

<0.05 u 

<0.05 u 

<0.05 u 

--- 

_-_ 

co.5 u 

<IOU 

CO.? u 

co.1 u 

co.1 u 

<lOU 

<O.l u 

<0.05 u 

co.1 u u 

co.1 u 

<O.l u 

<O.l u 

--- 

<0.05 u 

<0.05 u 

co.05 u 

<0.5 u 

co.5 u 

<l u 

co.5 u 

co.5 u 

<0.5 u 

,<,0.5 u 

co.5 u 

. . < 1 lJ . . .: ., . . ‘. 

<l u 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

u 

J = estimated concentration 

alpha-BHC co.05 u 



Validated 
Page: IA of IA 

Organophosphorous Pesticides Date: 12123195 
SURFACE WATER SAMPLES 

November 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE SW205 

SAMPLE ID 11 SW205 

CONSTITUENT (Units in ugll) DATE 11109194 

Dimethoate <0.5 u I Disulfoton <0.5 u 

Ethyl parathion 

famphur 

Methyl parathion 

Phorate 

Sulfotepp 

Thionarin 

Triethylphosphorothioate 

<0.5 u 

CO.5 u 

<0.5 u 

CO.5 u 

<0.5 u 

<0.5 u 

<0.5 u 

., : 

‘, . . .: ,, : .:. 

< =Not detected at indicated reporting limit --=Not analyzed 



Validated 
Page: IA of 1A 

Herbicides Date: 12123195 
SURFACE WATER SAMPLES 

November 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 3 

SITE SW205 

SAMPLE ID 11 SW205 

CONSTlTUENT /Units in ugll) DATE 11109/94 

2,4-D <0.5 u 

Dinoseb ~0.7 UJ 

2,4,5-T CO.2 u 

Silvex LO.1 w 

J 

..: .:.‘j : . . 
‘..‘:::.;. ,, .: :: . ..’ 

,’ . . : ; :.. . 

lalues represent total concentrations unless noted C = Not detected at indicated reporting limit ---= Not analyzed 

I = estimated concentration 



Validated Analytical Data for Groundwater Samples 

January 1994 



a 

Validated 

Inorganic Analytes 

GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: IA of 1J 

Date: 12128195 

SITE KBA-1 l-l KBA-1 I-IOA KBA-1 I-IOB KBA-1 I-7OB 

SAKtlPLE ID 01 GWOl lOAGWO1 IOBGWOI 1 OBGWOI 

CONSTITUMT (Units in ugllt DATE 01106194 01107/94 01107l94 01 /oat94 

Aluminum 1590 J 10100 J ___ 3750 J 

Antimony 2.3 J <2.-l u ___ <1.8 U 

Arsenic <1.3 u 2.8 J ___ 3.4 J 

Barium 16J 61.1 J --- 21 J 

Beryllium <0.14 u co.12 UJ --- <0.12 UJ 

Cadmium C3.1 u <3.2 u m-e <3.2 U 

Calcium 1520 J 73900 J _-- 1950 J 

Chromium <2.3 U c2.8 u --- 13.7 

Cobalt <I.6 U <2.1 u --- C2.1 u 

Copper <1.7u <2.9 u --- C6.2 u 

Cyanide <1.2 u <1.2 u -__ <1.2 u 

Iron 81,4;1 41800 J --* 1469 J 

Lead <2 u <2 u _-- 2.1 J 

lagnesium IOl0.J 76600' i__ 6410 

IManganese 

1 ercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Sulfide 

Thallium 

Tfn 

Wanadrum 

Ztnc 

5.8 J 415 -_- 8.2 J 

co.13 u co.1 3.u A__. co.13 u 

<7.3 u <3.9 u _-_ 11.1 J 

<738 U 10500 --- 9 9200 

<1.5 u <1.5 UJ --- Cl.5 u 

C2.5 UJ C2.5 UR --- <2.5 UR 

5360 J 10300 J _-- 21100J 

<IO0 UJ 200 J 900 J --- 

<1.3 UJ <1.3 UJ -__ <1.3 UJ 

-_- --- ___ --- 

<2.3 U 4.6 J -__ 12.1 J 

3.8 J 51 --- 24.6 

\/alues represent total concentrations unless noted < = Not detected at indicated reporting limit --= Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Inorganic Analytes 

GROUNDWATER SAMPLES 

January 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1B of 1J 

Date: 12/28/95 

SITE KBA-1 l-1OC KBA-1 l-IOC KBA-1 l-l 1A KBA-1 l-l IB 

SAMPLE ID lOCGWO1 1OCGWOl IlAGWOl 1 lBGWO1 

CONSTITUENT (Units in ugll) DATE 01107J94 ovoa/94 0 1 I04194 01/04/94 

Aluminum --_ 191 J 569 J _-- 

Antimony -- 12.6 U c4.4 UJ c10.1 u 

Arsenic -__ 

Barium -- 

Beryllium --_ 

Cadmium --_ 

‘Calcium --- 

Chromium -- 

Cobalt --_ 

copper -- 

Cyanide --- 

iron -_ 

Lead --_ 

Magnesium -_ 

Manganese --- 

Mercury -- 

Nickel --_ 

Potassium I- 

Selenium --_ 

Silver --- 

Sodium --_ 

Sulfide <IO0 UJ 

Thallium --- 

Tin --- 

Vanadium --- 

Zinc --- 

1.3 J 

52.5 J 

<0.12 UJ 

<3.2 U 

42200 J 

5J 

c2.1 u 

16.5 J 

Cl.2 u 

‘2370 J 

6.8 

4600 J 

58.6 

co.13 u 

20.3 J 

3000 J 

<1.5 UJ 

<2.5 UR 

9820 J 

--- 

<1.3 UJ 

--- 

<1.5 u 

44.8 

<I UJ <I UJ 

35.9 J 45 J 

0.16 J 0.51 J 

<3.2 U C3.2 u 

3550 J --- 

6.9 J 9.7 J 

<2.1 u <2.1 u 

14-9 .J 19.1 J 

Cl.2 u Cl.2 u 

5140. T-T 

8.1 J 3.4 

2820 J --_ 

44.5 --_ 

CO.13 u co.13 u Y 

9J 8.4 J 

3760 J --- 

Cl.5 u Cl.5 u 

<2.2 u <2.2 u 

17000 J ___ 

1600 J 2oOJ 

<1.4 u <1.4 u 

-_- <12.4 U 

Cl.5 u 1.9 J 

62.4 J C28.4 U 

./., ,, . . ,. .. ; . . ‘. . . . . : ., . . . : : : ., : : 

values represent total concentrations unless noted < = Not detected at indicated reporting limit ---= Not analyzed 

Y 

J = estimated concentration 

3 = rejected 



a 

Validated 

inorganic Analytes 

GROUNDWATER SAMPLES 

January 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: IC of IJ 

Date: 12128195 

SITE KBA-1 I-I ‘I C KBA-1 l-12 KBA-1 I-13A KBA-1 I-I3B 

SAMPLE ID I I CGWOI IZGWOI 13AGWOI 13BGWOI 

CONSTITUENT (Units in uglll DATE 01104/94 01 iO6/94 01107194 01107194 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

agnesiflm 

anganese 

ercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Sulfide 

Thallium 

Tin 

Vanadium 

Zinc 

578 J 3930 J --- 1390 J 

23 J <2.2 u 2.4 J 3.3 J 

<1 UJ 2.7 J 3.9 J 1.6 J 

20.8 J 31.8 J 30.6 J 22.6 3 

<0.12 u 0.21 J CO.12 UJ CO.12 UJ 

~3.2 U <3.1 u <3.2 U <3.2 U 

64800 1510 J --- 69700 J 

15 8.2 J 8.1 J <3.2 U 

<2.1 u 2.8 J <2.1 u <2.1 u 

24.6 J 3.7 J 4.5 J 45.4 

Cl.2 u Cl.2 u <1.2 u Cl.2 u 

I130 3810 e-m 944 J 

5.1 J <2 u <2 u 4.4 

5750 1350 J --- 9870 

108 20.2 --_ 25.4 

<&I3 Ll co.13 tJ co.73 u CO.13 u 

13J <7.3 u 17J <3.9 u 

~2340 U <738 W --- 5690 

cl.5 UJ <1.5 u <1.5 u <I.5 UJ 

<2.2 u C2.5 UJ <2.5 UR <2.5 UR 

28200 J 8740 J --_ 10500 J 

200J 400 J 900 Cl00 UJ 

Cl.4 u cl.3 UJ <1.3 UJ <1.3 UJ 

-- --_ <12.4 U -- 

1.6 J 3.5 J 14.4 J 2.8 J 

< 76.4 UJ 13.7 J 56 23.9 

,.. :: ‘; 

,. :. ‘Y:. ‘,,. ,‘,’ ..‘.. : ., .. ,. 
,. : : . . 

Values represent total concentrations unless noted 

? 

< = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 
Page: 1D of IJ 

Inorganic Analytes 

GROUNDWATER SAMPLES 

January 1994 

Date: 12/28/95 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 l-74 KBA-1 l-l 5 KBA-1 I-16 KBA-ll-17A 

SAMPLE ID 14GWOl 15GWOl 16GWOl 17AGWOl 

CONSTiTU~T (Units in u&l) DATE 01105/94 QllO5i94 01/07194 Qt 106194 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Sulfide 

Thallrum 

Tm 

Vanadium 

Zmc 

6900 J 731 J 2550 J 57800 J 

<2.1 u <7.9 u Cl.8 U 1.9 J 

<I.3 u Cl.3 u 4.3 J 2.1 J 

51.7 3 68.1 J 70.4 J 432 J 

0.45 J <0.14 u <0.12 UJ 0.74 J 

<3.1 u <3.1 u x3.2 U c3.1 u 

3960 J 33500 5120 J 50100 

25.2 30.7 8.7 J 18.6 

7J cl.6 U <2.1 u 3.6 J 

20;6 .I 7.1 J <6.8 U 9.6 J 

<1.2 u Cl.2 u <1.2 u <1.2 u 

7390 1570 2020 J 3690 

<2 u 5.4 J <2 u <2 u 

2030 J 16500 5680 26700 

38.3 12.7 J 18.2 19.9 

co.13 u <0.13 u co.13 u co.13 u M 

48.4 14.2 J 7.5 J 16.6 J 

<738 U 3790 J 3980 J ~738 U 

Cl.5 u <I.5 u cl.5 UJ <15.2 U 

<2.5 UJ <2.5 UJ <2.5 UR C2.5 UJ 

20500 J 218000 J 63200 J 152000 J 

300J 1200 J 5300 J 2OO.J 

<1.3 UJ <I.3 UJ cl.3 UJ <I.3 UJ 

-- __- _-_ -_ 

9.8 J <2.3 U 2.2 J 18.2 J 

75 9.4 3 c15.5 u 28,8 

. 
. . ., .,. .; . . 

,. ‘. 

:: ” :: 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit ---= Not analyzed 

c 

J = estimated concentration 

R = rejected 



Validated 

Inorganic Analytes 

GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1 E of 1J 

Date: 12128195 

SITE KBA-II-17B KBA-1 l-l 7C KBA-11-18 KBA-1 l-ISA 

SAMPLE ID 17BGWOl 17CGWOl 18GWOl 19AG WOI 

CONSTITUENT (Units in ugll) DATE 01 to7194 01106194 01 to5194 01106194 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

lagnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Sulfide 

Thallrum 

Tin 

Vanadium 

Zrnc 

1460 J 94.8 J 12600 J --_ 

<I.8 U 6.1 cl.6 U cl.8 U 

6.3 J 5.2 J 4.5 J 1.3 J 

39.9 J 21.2 J 86.3 J 714J 

<0.12 UJ co.14 u 2J 0.63 J 

<3.2 U <3.1 u <3.1 u <3.t u 

3220 J 35300 7070 --- 

7.8 J ~2.3 U 44.5 69 

<2.1 u <1.6 U 8.6 J 11.5 J 

16.5 J 5.2 J 26 115 

Cl.2 u Cl.2 u Cl.2 u <I.2 u 

1590 J 1250 9250 --- 

<2 u <2 u 12.1 <2 u 

1540 J 4620 J 2490 J --- 

8.6 J 35.2 45.9 --- 

co.13 u -<0.13 u co.13 I3 co.13 u 

6.3 J <7.3 u 54.3 55.6 

1080 J <738 U <738 U --- 

<I.5 u <I.5 u 1.8 J <I.5 u 

<2.5 UR <2.5 UJ <2.5 UJ <2.5 UJ 

13100 J 8370 J 10600 J --- 

200J <IO0 UJ <lo00 UJ 11OOJ 

<1.3 UJ <1.3 UJ <1.3 UJ <1.3 u 

-- --- --- 9J 

<I.5 u <2.3 U 18.6 J 30.2 J 

<13.2 U 29.6 70.1 34.3 

.., ‘. 

.:. . . . . . :, . . : . . . . . . . .., .’ ,;. .: 

represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validateo 

Inorganic Analytes 

GROUNDWATER SAMPLES 

January 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1F of 1J 

Date: 12128195 

SITE KBA-1 l-l 9B KBA-1 l-2 KBA-1 l-20 KBA-11-21 

SAMPLE ID 19BGWOl OPGWOl 2OGWOl 21GWOl 

CONSTITUENT (Units in t&l) DATE 01106J94 01/0?/94 01106194 01106/94 

Aluminum 104J 3010 J 265 J 5530 J I Antimony 2.2 J 3.4 J cl.8 UJ 3.2 J 

Arsenic 

Barium 

Beryllium 

Cl.3 u <1 u 2.8 J 2.3 J 

IOJ 4.6 J 39 J 211 J 

<0.14 u <0.12 UJ 0.22 J 1.3 J 

Cadmium <3.1 u <3.2 U <3.1 u <3.1 u 

Calcium 

Chromium 

Cobalt 

4450 J 55600 J 7750 52900 

<2.3 U <3.1 u <2.6 U 75.4 

cl.6 U <2.1 u <I.6 U 1.7 J 

Copper 3.1 J <5.8 u Cl.7 u 4.4 J 

<1.2 u <1.2 u <1.2 u <1.2 u Cyanide 

I Iron 1060 ” 621 J 2880 7239 

Lead 

Magnesium 

Manganese 

Mercury 

1 Nickel 

<2 u <2 u 2J <2 u 

811 3 4270 J 4369 J 23600 

16.9 22.3 31.2 29.5 

CD.13 u <cr.13 u co.13 u <cr.13 u 

<7.3 u <3.9 u c7.3 u <7.3 u 

Potassium 

Selenium 

<738 U 6260 804 J 2290 J 

<1.5 UJ <1.5 u <15.2 U C15.2 U 

Silver <2.5 UJ C2.5 UR <2.5 UJ <2.5 UJ 

Sodium 

Sulfide 

Thallium 

Tin 

Vanadium 

Zinc 

8150 J 9410 J 37100 J 25200 J 

2ODJ <lOO UJ 200 J 4OOJ 

cl.3 UJ < 1.3 UJ <1.3 LJJ cl.3 UJ 

-_ --- --_ -_ 

<2.3 U 2.8 J c2.3 U 7.4 J 

7.3 <5*7 u 14.8 J 31.7 

‘. 
: 

,,:. :::. . . . . . . 
.: ‘: : :. 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit -- = Not analyzed 

I J = estimated concentration 

R = rejected 



a 

Validated 

Inorganic Analytes 

GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1G of 1J 

Date: 12128195 

SITE KBA-l l-22A KBA-1 l-22B KBA-1 1-22B KBA-1 I-3A 

SAMPLE ID 22AGWOl 22BGWOl 22BGWOl 03AGWOl 

CONSTITUENT (tlnits in ugllf DATE 01107194 01107/94 OllOB/94 01io7/94 

Aluminum 3580 J --_ 1770 J 12300 J 

Antimony. <2.1 u --_ <1.8 UJ cl.8 U 

Arsenic 1.5 J --- 2.8 J 1.9 J 

Barium 15.3 3 -_- 29.6 .I 12.4 J 

Beryllium <0.12 UJ --- <0.12 UJ <0.12 UJ 

Cadmium ~3.2 U --- ~3.2 U <3.2 U 

Calcium 45800 J --- 7570 J 241000 J 

Chromium 9.2 J _e< 5.5 J 5J 

Cobalt 2.7 J --- <2.1 u <2.1 u 

Copper- ~6.2 11 -I- 13.4J j2.3 J 

Cyanide <1.2 u --- <1.2 u <I.2 u 

Iron 19400 J --” 831 J 3480 J 

Lead c2 u -_- 2.9 J <2 u 

‘lagnesium 9370 --- 1140 J 8160 

.danganese 

L ercuky 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Sulfide 

Thallium 

Tin 

Vanadium 

Zinc 

256 -__ 13.2 J 302 

co.13 u _.- co.13 u co.13 u 

21.4 J --- 5.9 J <3.9 u 

7 2200 --- 19100 3780 J 

<1.5 UJ --- <1.5 u <1.5 u 

C2.5 UR --- <2.5 UR <2.5 UR 

8990 J --_ 39300 J 5640 J 

<IO0 UJ 2200 J --- 200J 

<1.3 UJ --_ <1.3 UJ <1.3 UJ 

-- --- --_ -- 

3.4 J --_ 6.4 J 6.2 J 

<9.7 u -I- 51.6 ~8.5 U 

1 
dalues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

inorganic Analytes 

GROUNDWATER SAMPLES 

January 1994 

Page: IH of IJ 

Date: 12/28/95 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia - 

SITE KBA-1 I-3B KBA-1 l-31 KBA-I l -3C KBA-1 I-4 

SAMPLE ID 03BGWOl 03BGW07 03CGWOl 04GWOI 

CONSTITUENT Wflits in uglll DATE 01107f94 01/08/94 01106l94 01/07/94 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

1 Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

lrun 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Sulfide 

Thallium 

Tin 

Vanadrum 

Ztnc 

--- 5660 J 130J 5670 J 

-- <2.3 UJ 2.1 J <I.8 U 

___ 2.3 J 5.8 J I.2 J 

-- 4.9 J 19.8 J 5.1 J 

--- <0.12 UJ <0.14 u <0.12 UJ 

--- x3.2 u <3.1 u 3.5 J 

--- 85100 J 62300 85800 J 

--I 3.6 J <2.6 u 5.7 J 

--- <2.1 u <1.6 U <2.1 u 

--a <3.3 u 4.6 J c2.9 u 

--- <I.2 u <I.2 u <1.2 u 

__- 16OJ 193 161 J 

--- <2 u 3.4 <2 u 

-- 2880 J 12200 2870 J 

-_- 25.3 12.8 J 25.5 

-A- co.43 u 0.35 co.73 u w 

--- c3.9 u c7.3 u c3.9 u 

-..- 1180 J 12000 118OJ 

--- <1.5 u cl.5 UJ <I.5 u 

--- <2.5 UR <2.5 UJ <2.5 UR 

--- 3140 J 22100 J 3120 J 

1800 J --_ 200 J <IO0 UJ 

--- <I.3 UJ <1.3 UJ <I.3 u 

-- --_ --- -- 

--- 2.2 J c2.3 U 3.1 J 

-I <4.3 u 78J <4.3 u 

: 

,. . . 
. . .:. ,: .; ‘: ., . . . ,,,. .:, : .: 

‘,. .,: ,,.. :, :. . . 

values represent total concentrations unless noted < =Not detected at indicated reporting limit --=Not analyzed 

u 

J = estimated concentration 

3 = rejected 



Validated 
Page: II of IJ 

Inorganic Analytes Date: 12128195 
GROUNDWATER SAMPLES 

January 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 l-5 KBA-1 I-6 KBA-1 I-7 KBA-1 I-8A 

SAMPLE ID 05GWOl 06GWOl 07GWOl OIAGWOI 

CONSTITUENT (Units in ugll) DATE 01107/94 01/05194 01105194 01106194 

Aluminum 8970 J 2380 J 28700 J 1810 J 

Antimony cl.8 U <2.3 U 10.5 2.8 J 

Arsenic <I u <I.3 u <I.3 U 2.4 J 

Barium 5.2 J 8.9 J 15.7 J 8.5 J 

Beryllium <0.12 UJ 0.19 J 0.43 J <0.14 u 

Cadmium ~3.2 U <3.1 u <3.1 u <3.I u 

Calcium 5840 J 1690 J 1620 J 72200 

Chromium <3.7 u <2.3 U 17.2 <2.3 U 

Cobalt <2.I u <I.6 U <I.6 U <I.6 U 

Copper 26.7 I.9 J 2.3 J Cl.7 u 

Cyanide <1.2 u <I.2 u <1.2 u <1.2 u 

k0n 632 3 216 331 2700 

Lead <2 u <2 u <2 UJ 2.5 J 

agnesium 

anganese 

ercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Sulfide 

Thallium 

Tin 

Vanadium 

Zinc 

1950 J 457 J 345 J 8220 

13.1 J 7.9 J 5.4 J 170 

<0.13 u co.13 u <0.13 u <0.13 u 

5.3 J <7.3 u <7.3 u <7.3 u 

964 J 1030 J <738 W 9970 

<1.5 u Cl.5 u <1.5 u <I.5 u 

<2.5 UR. <2.5 UJ <2.5 UJ C2.5 UJ 

1390 J 1780 J 3940 J 19200 J 

200J 200 J 200 J 20OJ 

<I.3 UJ <1.3 UJ cl.3 UJ <I.3 UJ 

-- _-_ --- -- 

4.1 J c2.3 U 5.6 J <2.3 U 

69.3 4.7 J 34 5.9 J 

“: ‘. ‘. :.,: 

: ‘. ‘.. ;. .‘.. 

represent total concentrations unless noted C = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Inorganic Analytes 

GROUNDWATER SAMPLES 

January 1994 

Page: IJ of 1J 

Date: 12128195 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 l-88 KBA-11-X KBA-1 l-9 

SAMPLE ID 08BGWOl 08CGWO 1 OSGWOl 

CONSTITUENT (Units in ugll) DATE 01105/94 01104J94 01106l94 

Aluminum 1310 J 1910 J 28900 J 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Sulfide 

<2.5 U <ll UJ <1.8 U 

<1.3 u <l UJ <1.3 u 

36.9 J 36.1 .I 10.8 J 

0.18 J 0.25 J 0.94 J 

c3.1 u c3.2 u K3.1 u 

5370 2300 J 8030 

4.4 J 10.9 12A5 

<1.6 U <2.1 u 2.2 J 

<I.7 u ~3.8 U 4.6 J 

<I.2 u <1.2 u <1.2 u 

10300 2050 563 

<2 u 4.3 J <2 u 

2470 J 962 :J IlOOJ 

73.6 17.9 1.5 J 

CO.13 u <0.13 u co.73 u 

<7.3 u c3.9 u 16.8 J 

3130 J <784 U 5310 

<I.5 u Cl.5 u <1.5 u 

<2.5 UJ <2.2 u 2.6 J 

50400 J 7000 J 3100 J 

1600 J 1000 J <IO0 UJ 

I Thallium <1.3 UJ <1.4 u <1.3 UJ I 

Tin 

Vanadium 

Zinc 

-- --- --_ 

4.2 J 2.1 J 17.4 J 

9.8 J ~11 UJ 16J 

.: .: ., ..,;,. .:.:. .,I :.j.. . . . .: ,. . . . . 
: ‘. .:;, : :“‘:.. ‘,. : . . . ..,:::. ,: . . ,., 

. . . ..; :. . . ‘. ,..,.. 
: ‘. : .;. “, . . . . ,. : 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1A of 21 

Date: 01/21/96 

SITE KBA-1 l-l KBA-1 ‘I-IOA KBA-1 l-10B KBA-1 l-1OC 

SANlPLE ID OIGWOI lOAGWO1 1OBGWOl 1OCGWOl 

CONSTITUENT (tlflits in ug/l) DATE 01105194 01/07/94 0110%/94 01{08/94 

Acetone 

A&o&rile 

Acrolein 

Acrylonitrile 

3-Chloro-1 -propene 

Benzene 

Bromochloromethane 

Bromodichloromethane 

Bromoform 

Eromomethane 

2-Butanone 

Carbon disutfide 

Carbon tetrachloride 

Chloro- 1,3-butadiene 

<5 UR <5 UR <ll UR <I2 UR 

-- --- --- -- 

--- -_- -_- --- 

-_- ___ --- -- 

--- --- --- _-- 

Cl u 0.4 J 2 <I u 

<I u <1 u <l u <l u 

Cl u 4 u <I u <1 u 

<l u <I u <l u <l u 

<I u <I u <?U <1 u 

<5 UR <5 UR <5 UR <5 UR 

Cl u 0.8 J 3 :2 
<l u <l u <l u Cl u 

--_ _-- --- --- 

E hlorobenzene <I u <I u 2 <I u 

hloroethane <I u <I u Cl u <I u 

2-Chloroethylvinylether --- _-- --- --- 

Chloroform <I u <I u <I u 21 u 

Chloromethane Cl u <l u <l u Cl u 

Chlorodjbromomethane <lU <I u <I u <I u 

1,2-Dibromo-3-chloropropane Cl u <I u <I u <l u 

1,2-Dibromoethane <I u <l u Cl u <I u 

Dlbromomethane --- --- _-_ --- 

1 ,P-Dichlorobenzene (VOA) -cl u <l u <l u <1 u 

1,3-Dichlorobenzene (VOA) Cl u <I u <l u <l u 

1,4-Dichlorobenzene (VOA) <l u <l u 2 Cl u 

trans-1,4-Dichloro-2-butene -__ --- -__ --_ 

1,l -Dichloroethane <I u <I u 0.8 J <l u 

1,2-Dichloroethane <l u <l u <l u Cl u 

1,l -Dichloroethene Cl u <l u <1 w Cl u 

1,2-Dichloroethene (total) -__ --- --_ --- 

cis-? ,2Xkhlordethene <I u <I u “, ‘-4 :. ,:’ : -< 1 u ‘. 

trans.-l ,P-Dichloroethene Cl u -cl u <l u <l u 
2$,~chj&~prop& “, :,;:: ‘:‘:‘: : .’ Cl u <1 u <j u’.: : ; ‘: ‘Lf:<, “; : 

alues represent total concentrations unless noted < = Not detected at indicated reporting limit ---= Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 2A of 21 

Date: 01/2 l/96 

SITE KBA-1 l-l KBA-1 l-10A KBA-1 l-l OB KBA-1 I-‘IOC 
I 

SAMPLE ID OIGWOI IOAGWOl lOBGWO1 1OCGWOl 

CONSTITUENT (Units in ug!l) DATE 01/05/94 01/07/94 OliOBI94 01 toa/ 

cis-1,3-Dichloropropene 

trans-1,3-Dichtoropropene 

1,4-Dioxane 

Ethyibenzene 

Ethyl methacrytate 

2-Hexanone 

lodomethane 

lsobutyl alcohol 

Methacrylonitrile 

Methy! mothacrylate 

4-Methyl-2-pentanone 

Methyiene chlonde 

Pentachloroethane 

Propiooitrile 

Styrene 

1 ,I ,1,2-Tetrachloroethane 

1 ,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1,1,1 -Trichtoroethane 

1,1,2-Trichloroethane 

rrichloroethene 

-cl u <I u <1 u <l u 

-cl u <I u Cl u Cl u 

_-_ --- --- --_ 

<I u <I w 19 <I u 

--- --_ -__ --- 

<5 UR <5 UR <5 UK c5 UR 

--- -__ --- --- 

-__ --_ --- .-- 

___ --_ --- --- 

-- --- --- a-- 

<5 u <5 u <5 u <5 u 

<2 u <2u <2 u c2U 

--- -__ --- --- 

--- ___ --- -_ 

<l u <l u <l u <l u 

-- --_ --- -- J 

<l u <1 u <l u Cl u 

-cl u <1 u ‘<I u <I u 

<I u <l u 0.5 J Cl u 

Cl u <I u <I u Cl u 

-cl u <l u Cl u <l u 

<I u <I u <l w <I u 

rnchtoroftuoromethane 

1,2,3-Trichloropropane 

rlinyl acetate 

finyl chloride 

I(ylene (total) 

--- ___ -__ --_ 

-- ___ --- -- 

--- --- --- ___ 

Cl u <l w Cl u Cl u 

<l u <l u 0.4 J <l u 

,. 

: ., .‘. . . . . : ; . . ..,,i ; ‘., 
,,:, ,, 

: . . ; : .: :., 
:, 

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

:... : : : : j ,, : ., . . ,.,., 

Jalues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

u 

I = estimated concentration 

1 = rejected 



Validated 
Page: 1B of 21 

Volatile Organic Compounds Date: 01/21/96 
GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SlfE KBA-1 l-l 1A KBA-1 l-l 1B KBA-1 l-l 1C KBA-1 l-l 2 

SAMPLE ID llAGWO1 1 IBGWOI 1 lCGWO1 12GWOl 

CONSTITUENT (Units in ug/lt DATE 01104194 0 1 m4i94 0 1 fO4/94 01 IO5194 

Acetone <5 UR <12 u <5 UR <5 UR 

Acetonitrile _-- <5 u _-_ -- 

Acrolein --- <lOO u --_ --- 

Acrylonitrile -_- <lOO u --- --- 

3-Chloro- 1 -propene ___ <5 u --- --- 

Benzene 41 u <5 u <.l u <I u 

Bromochloromethane <I u --_ Cl u <l u 

Bromodichloromethane -cl u <5 u <l U <1 lJ 

Bromoform <l u <5 u <l u Cl u 

Bromomethane <I u <IOU <I u Cl u 

2-Butanone <5 UR <lOU <5 UR <5 UR 

Carbon disulfide -cl u <5U <l U <iU 

Carbon tetrachloride <l u <5 u Cl u Cl u 

‘-Chloro-1,3-butadiene ___ <5 u s-e he 

<l u <5 u Cl u <l u 

<I u <IOU <l .u <I u 

2-Chloroethylvinylether ___ <lOU --_ --- 

Chloroform <I u <5 u -<l u -Cl u 

Chloromethane <I u <lOU Cl u Cl u 

Chlorodibromomethane <1 u <5 w <iU Cl u 

1,2-Dibromo-3-chloropropane <I u <5 u <I u <l u 

l.Z-Dibromoethane <I u <5u <I u <l u 

Dlbromomethane _-- <5 u --_ --- 

1,2-Drchlorobenzene (VOA) <l u <5 u -cl u <l u 

1.3.Drchlorobenzene (VOA) <l u <5 u <l u <l u 

1,4-Dichlorobenzene (VOA) Cl u <5 ff <l u <l u 

trans- 1,4-Drchloro-2-butene ___ <5 u --- --- 

1,l -Dichloroethane Cl u <5ff -cl I3 <I u 

1,2-Dichloroethane <l u <5 u <l u Cl u 

1,l -Dichloroethene Cl u <!?I u <lU’ <lU 

1,2-Dichloroethene (total) ___ <5 u --- --- 

cis-~;24XchIoroethene <I u A- .--<,,.u.. :.:’ <1:lJ ,:: ‘; 

trans-1 ,P-Dichloroethene Cl u _-_ <l u Cl u 

’ .2-Dichloropropane ,:’ <1 u <5cf .i ;<:1.u : j;. ., .“. +i., .,. j., ,‘. ., 

. alues represent total concentrations unless noted < = Not detected at indicated reporting limit ---= Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 28 of 21 

Date: 01/21/96 

SITE KBA-II-IIA KBA-1 l-l IB KBA-1 l-l 1C KBA-1’1-12 

SAMPLE ID 1 IAGWOI 1 IBGWOl 1 lCGWO1 12GWOl 

CONSTITUENT [Units in ugll) DATE 01104/94 0 1104/94 OllQ4/94 01105194 

cis-1,3-Dichloropropene <I u <5 u <I u <I u 

trans-1;3-Dichloropropene <I u <5U <I u Cl u 

1,4-Dioxane --- <5 UR --- --- 

Ethylbenzene <l u <5u Cl u cl Ll 

Ethyl methacrylate --- <5 u --- --_ 

2-Hexanone <5 UR <lOU <5 UR <5 UR 

lodomethane --_ <lOU ___ --_ 

lsobutyl ‘;lcohol --- < 100 UR --_ -- 

Methacrylonitrile --- c5 u --- --- 

Methyl methacrytate -I <5 u --- -_- 

4-Methyl-2-pentanone <5 u <IO u <5 u <5 u 

Met&k& &bride <2 u <lO.U <2u ‘, .<2u 

Pentachloroethane --- <5 u --- --_ 

Propionitrite -- 15 u --_ -- 

Styrene Cl u c5 u Cl u <I u 

1 ,I, 1,2-Tetrachloroethane --- <5 u *_- --- J 

1 ,I ,2,2-Tetrachloroethane Cl u <5 u <l u <I u 

Tetrachloroethene Cl u <5u <1 u <I u 

Toluene <l u <5 u Cl u <l u 

1 (1, I-Trichloroethane <I u <5 LJ Cl fJ <I u 

1,1,2-Trichloroethane <I u c5 u <l u <I u 

Trichloroethene Cl u <5U <I u <I u 

Trichlorofluoromethane 

1,2,3-Trichloropropane 

tiinyl acetate 

tiny1 chloride 

Kylene (total) 

___ 

-- 

___ 

Cl u 

<I u 

<5 u --_ --- 

<5u --_ -- 

<lO u --_ _-_ 

<lO u <1 u <I u 

<5 u <1 u <1 u 

: 
. . .’ . . 

‘. ,, :. 
. . 

ilalues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

Y 

1 = estimated concentration 

3 = rejected 



Validated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1C of 21 

Date: 01/21/96 

SD-E KBA-II-13A KBA-1 l-13B KBA-11-14 KBA-11-15 

SAMPLE ID 13AGWOl 13BGWOl 14GWOl 15GWOl 

CONSTlTUENT (Units in ugll) DATE 01107194 01107/94 QllQ5,‘94 01105194 

Acetone 

Acetonitrife 

Acrolein 

Acrylonitrile 

3-Chloro-1 -propene 

Benzene 

Bromochloromethane 

Bromodichforornethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon disufffde 

Carbon tetrachloride 

“-Chloro-1,3-butadiene 

nlorobenzene 

hforoethane 

2-Chloroethylvinylether 

Chioroform 

Chloromethane 

Chforodibromomethane 

1,2-Dibromo-3-chloropropane 

1,2-Dibromoethane 

Dibromomethane 

1,2-Dichlorobenzene (VOA) 

1,3-Dichlorobenzene (VOA) 

1,4-Dichforobenzene (VOA) 

trans.-l ,4-Dichloro-2-butene 

I,1 -Dichloroethane 

1,2-Dichloroethane 

1 ,I-Dichloroethene 

1,2-Dichforoethene (total) 

ciS~3.2-Dichloroethene 

trans-1,2-Dichloroethene 

, ,2;D~&loropr&&je : :. :. : ‘. .: 

<200 u <22 UR <5 UR <5 UR 

Cl00 u ___ -_- -- 

<2000 u ___ --- --- 

<2000 u __- --- --- 

<lOO u --- ___ ___ 

<lOO u <1 u <l. u <I u 

--- <I u <l u <I u 

<lOOU <I u <1 43 Cl u 

<lOOU <I u Cl u <I u 

<200 u <I u <I u Cl u 

<200 u <5 UR 57 J <5 UR 

<lOOU <l u <l u Cl u 

<IO0 u <l u <I u Cl u 

<lOO u --- --- ._-- 

<IO0 u <I u <1 u <I u 

c200 u <I u <l u Cl u 

<200 u --- -_- --- 

c100 u <1 u <I tl <I u 

<200 u <l u <l u <l u 

Cl00 u <I u <l u <1 u 

<lOO u <l u <I u <I u 

<lOO u <I u <I u Cl u 

<lOO u --- --- -__ 

<IO0 u <l u <1 u Cl u 

<IO0 u <l u <l u <l u 

Cl00 u <l u <I u <1 u 

<loo u -__ -__ --_ 

<IO0 u <l u <I u <I u 

<lOO u <I u <l u <l u 

Cl00 u <1 u Cl u Cl u 

2900 _-_ --- --- 

-I <I u <IU.‘. .<lU 

--- <I u <I u <I u 

<IO0 u <1 # ‘. .. <j u’ ‘. : ; : ‘1: :.;c,. u.,, .,: : 

. alues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 
Page: 2C of 21 

Volatile Organic Compounds Date: 01/21/96 
GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 
d 

SITE KBA-ll-13A KBA-1 I-13B KBA-1 I-14 KBA-11-15 

SAMPLE ID 13AGWOl 13BGWOl 14GWOl 15GWOl 

CONSTITUENT (Units in ugllt DATE 01 to7194 01107194 01to5/94 01 to5194 

cis-I ,3-Dichloropropene <lOO u <I u <I u <I u 

trans-I ,3-Dichloropropene Cl00 u <I u <I u <l u 

1,4-Dioxane <IO0 UR --- --- -__ 

Ethylbenzerie 130 <I tJ <I u <I u 

Ethyl methacrylate <lOO u --- --- --_ 

2-Hexanone <200 u <5 UR <5 WR <5 UR 

lodomethane <200 u -__ --- _-_ 

lsobutyl alcohol <2000 UR ___ --- d_ 

Methacrylonitrile <IO0 u --_ --- -__ 
I 
‘Methyl methacrylate Cl00 u e-e --- mm 

4-Methyl-2-pentanone <200 u <5 u <5 u <5 u 

Methylene ch?oride <2f30 u ‘.: <2 tt <2” <2 u. 

Pentachloroethane <lOO u --- --- --- 

Propionitrile < 1oo.u --_ _-- -- 

Styrene <lOO u <I u <1 u <I u 

1 ,I, 1,2-Tetrachloroethane <IO0 u -__ --- -- 
d 

I, I ,2,2-Tetrachloroethane <IO0 u <I u <l u <l u 

Tetrachloroethene Cl00 u <I u <l:U ” <I u 

Toluene 170 <I u <I u <I u 

I, 1,l -Trichloroethane <IO0 u <I w <I w Cl u 

1 .I ,2-Trichloroethane <IO0 u <I u Cl u <l u 

Tnchloroethene 300 <I u <I u <I u 

Trichlorofluoromethane <IO0 u --- --_ --- 

1,2,3-Trichloropropane <lOO u --_ --- I- 

Vinyl acetate <200 u ___ --- --- 

Vinyl chloride 17OJ <l u Cl u <I u 

Xylene (total) 240 <I u Cl u <I u 

,. .: 

. . .I,. . . ,.. .I .,: ..: i.‘..’ ,. :,, ;: .’ ‘,, .: . . . . ::.:. ;: ,, ,;j.. : .,,,:.. : 
,, . . 

;,. ,j:. ., . . . . . . . 
. . . : ., .: :, j ,, ‘. : : :. : .;: . ..~ :. . .i ..:... .A’, j .I’ . ...; .,. ;:., .,: >’ ,:.:: :: ‘:jj’ :. 

Values represent total concentrations unless noted C = Not detected at indicated reporting limit ---= Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Page: 1D of 21 

Date: 01/21/96 

* 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-11-16 KBA-l l-17A KBA-1 l-1 7B KBA-1 l-17C 

SAMPLE ID 16GWOl 17AGWOl 17BGWOl 17CGWOl 

CONSflTUMT (Units in ugIlf DATE OliO7/94 01106/94 01107t94 01106194 

Acetone 

Acetonitrife 

Acrolein 

Acrylonitrike 

3-Chloro-I-propene 

Benzene 

Bromochloromethane 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon disulfide 

Carbon tetrachloride 

Chloro-1,3-butadiene 

320 J <7 UR 1OOJ <5 UR 

--- -__ --- -- 

___ _-_ --- --- 

___ -__ -_- -- 

___ _-_ --- -_- 

2 Cl u 0.5 J <I u 

<I u <I u <I u <I u 

<I u <l u Cl U <I u 

<I u <1 u <1 u c1 u 

<I u <I u <:I u Cl u 

380 J <6 UR 61 J <I6 U 

2 <1 u 0.7 J -cl u 

<I u <I u <I u Cl u 

__- --- ---, _-- 

,hlorobenzene c <I u <I u <I u <l u 

hloroethane <I u <I u <I u Cl !J 

2-Chloroethylvinylether ___ --- --- --- 

Chloroform <l u <l u <l u <1 u 

Chloromethane <l u Cl u 0.6 J <I u 

Chlorodibromomethane <I u <I LJ <I u c1 u 

1,2-Dibromo-3-chloropropane 

1.2-Dibromoethane 

Dlbromomethane 

1,2-Dichlorobenzene (VOA) 

1,3-Dichlorobenzene (VOA) 

I ,4-Dichlorobenzene (VOAI 

<l u <I u <l u <I u 

<I u <I u <I IJ <I u 

--- __- --_ --- 

<I u <l u <I u <I u 

<I u <l u <I u <I u 

<I u <l u <I u <1 u 

trans-1,4-Dichloro-2-butene --- ___ _-_ --- 

I,1 -Dichloroethane 

1,2-Dichloroethane 

I,1 -Dichloroethene 

1,2-Dichloroethene (total) 

13 <I u 1 <I u 

<I u <l u <I u <I u 

0.7 J Cl U Cl u <I u 

--- --- --- --- 

cis-? ,2~Dichloroeihene 7 <IU :. .<<‘I ,u : <.I ” ‘, 

trams-1,2-Dichloroethene <I u <I u <I u Cl u 

2-Dichioropi&pane ’ : 0:s ;I <l-U : .,.. <,.;. :.... . . ,:‘. :: . . : <T (J 

dalues represent total concentrations unless noted C =Not detected at indicated reporting limit ---=Not analyzed 

J = estimated concentration 

R = rejected 



Validated 
Page: 2D of 21 

Volatile Organic Compounds Date: 01/21/96 
GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia d 

SITE KBA-II-16 KBA-1 1-l 7A KBA-1 l-17B KBA-1 I-17C 

SAMPLE ID 16GWOl 17AGWOl 17BGWOl 17CGWOl 

CONSTITUENT (Units in ug/lf DATE 01107/94 0 1106/94 01107/94 01106194 

cis-1,3-Dichloropropene 

trans-l,3-Dichforopropene 

1,4-Dioxane 

Ethylbenzene 

Ethyl methacrylate 

2-Hexanone 

lodomethane 

lsobutyl alcohol 

Methacrylonitrile 

Methyl methacrylate 

4-Methyl-2-pentanone 

Methylene &lo&de 

Pentachloroethane 

Propionitrile 

Styrene 

1,7,1 ,P-Tetrachloroethane 

1 ,I ,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1 ,7, 1 -Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethene 

<I u <I u <l u <I u 

<I u Cl u <l u <I u 

_-- -_- --- __- 

5 <I I3 <I tJ <I u 

__- --- --- __- 

BJ <5 UR <5 UR <5lJR 

_-- _-- --- --- 

--- -__ --- --_ 

-_- _-- --_ --_ 

^-- -_- --- --- 

270 <5u 78 <5u 

7 <4u <3u <2u- 

--_ -__ _-- --_ 

-- ___ --- -- 

<I u <I u <I u <I u 

-- -__ ___ --_ u 

<I u <l u <I u <I u 

<I u <I u <I u <I u 

23 <I u <I u <l u 

<I u <I u <l u <I u 

<I u <I u <I u <I u 

0.6 J <I u <1 u <I u 

Trichlorofluoromethane --- --_ ___ -__ 

1,2,3-Trichloropropane --- --- -__ -- 

Vinyl acetate --- --- --_ ___ 

Vinyl chloride <I u <l u Cl u Cl u 

Kylene (total) 12 <l u <I u <I u 

. 
.: : : ,’ 

: ..:’ ..:,,:.: ,.. ,:.:. ,:: 

dalues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

Y 

f = estimated concentration 

3 = rejected 



Validated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Page: 1E of 21 

Date: 01/21/96 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Acetone <8 UR <lO u <5 UR c6 UR 

Acetonitriie ___ <5 u --- --- 

Acrolein ___ <lOOU --_ --- 

Acrylonitrite -_- <IO011 -a_ --- 

3-Chloro-1-propene _-_ <5 u --- --- 

Benzene <I u <5 u <l u <I u 

Bromochloromethane <l u --- <l u Cl u 

Bromodichloromethane Cl u <5 u <l u -cl u 

Bromoform <I u <5 u <l u Cl u 

Bromomethane <I u <IOU Cl ll Cl u 

2-Butanone <5 UR <lOU <5 UR <5 UR 

Carbon disulfide -cl u <5u Cl u -cl u 

Carbon tetrachloride <l u <5 u <l u Cl u 

“-Chloro-1,3-butadiene --- <5u _-- -- 

E 

nlorobenzene <l u <5 u <l u Cl u 

hloroethane <I u <IOU Cl u 3 

2-Chloroethylvinylether -__ <lO u --_ --- 

Chloroform -cl u <5U <1 u Cl u 

Chloromethane <l u <lO u <l u <I u 

Chlorodibromomethane Cl u <5 u <l u Cl u 

1,2-Dibromo-3-chloropropane <l u <5 u <l u <1 u 

1,2-Dibromoethane <I u <5 u <l u Cl u 

Dibromomethane --- <5 u --_ -_- 

1,2-Dichlorobenzene (VOA) <l u <5 u <l u <1 u 

1,3-Dichlorobenzene (VOA) <l u <5 u <l u <l u 

1,4-Dichlorobenzene (VOA) <l u <5 u <l u Cl u 

trans-1,4-Dichloro-2-butene -_- <5 u --- --- 

1,t -Dichloroethane 0.6 J <5u <l u <l u 

1,2-Dichloroethane <l u <5 u <l u <l u 

I,7 -Dichloroethene Cl u <5 u <l U <1 u 

1,2-Dichloroethene (total) --- <5 u --_ --- 

cis-1,2-Dichloroethene <l u --- 0.7J ,: ,,5, .‘. 

trans-1,2-Dichloroethene <l u --_ Cl u Cl u 

’ 2-Di&lort$ro~ane :‘: i <l.U <5’W -<1 v,; : : ;:<:, (j i. ..,j, 

alues represent total concentrations unless noted < = Not detected at indicated reporting limit -= Not analyzed 

J = estimated concentration 

R = rejected 

SITE KBA-11-18 KBA-1 l-19A KBA-1 l-19B KBA-1 l-2 

SAKtlPLE ID 1 BGWOl 19AGWO1 19BGWOl 02GWOl 

CONSTlfUMT (Units in ugIl) DATE 01105/94 01/06/94 OllO6194 0?107/94 



Validated 
Page: 2E of 21 

Volatile Organic Compounds Date: 01 I21 I96 
GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia d 
I 

SITE KBA-11-18 KBA-I l-19A KBA-I l-19B KBA-1 I-2 

SAMPLE ID 18GWOl 19AGWOl 19BGWOl OZGWOI 

CONSTITUENT (Units in ug/l) DATE 01105/94 01106194 0 l/O6194 01107/94 

cis-1,3-Dichloropropene <1 u <5 u <I u Cl u 

trans-? ,3-Dichloropropene <3 u <5 u <I u Cl u 

1,4-Dioxane ___ <5 UR --- --- 

Ethylbenzene <I u c5 u <I u <l u 

Ethyl methacrylate -__ <5 u _-- --- 

2-Hexanone <5 UR <lOU 15 UR c5 UR 

lodomethane ___ <IO u --- --- 

lsobutyl alcohol -__ <lOOUR _-- --- 

Methacrylonitrile -__ <5 u --- --- 

Methyl methacrylate --- <5 u e-e m-s 

4-Methyl-2-pentanone 34 <lOU c5 u <5 u 

Methylene chloride <3u ClOU <2U <2lJ. 

Pentachloroethane --- <5 u --- _-_ 

Propionitrile _-- <5 u --- -- 

Styrene <I u <5 u <l u <l u 

1 ,1,1,2-Tetrachloroethane --- <5 u --- _- 3 

1 ,1,2,2-Tetrachloroethane <I u <5 u Cl u Cl u 

Tetrachloroethene <l u 15 u <l u Cl u 

Toluene <l u <5 u <1 u Cl u 

1 ,l,l -Trichloroethane Cl u <5 u <l u <I u 

1,1,2-Trichloroethane <l u c5 u <l u <I u 

rrtchloroethene <l u <5U <l u <I u 

Trtchlorofluoromethane _-- <5 u --- --- 

1,2,3-Trichloropropane --- c5 u --- -- 

drnyl acetate __- <IOU --- --- 

finyl chloride <I u <lOU <l u 25 

Yylene (total) <l u <5 u <I u <l u 

,:.: :. ., :. ..! :,: : ,. : . . . . . . 

:. ‘. ‘. ‘:, j ,.I .:.. ; 

/alues represent total concentrations unless noted C = Not detected at indicated reporting limit --- = Not analyzed 

3 

I = estimated concentration 

1 = rejected 



Validated 
Page: IF of 21 

Volatile Organic Compounds Date: 01/21/96 
GROUNDWATER SAMPLES 

January 1994 

a 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 I-20 KBA-1 l-21 KBA-l l -22A KBA-1 I-22B 

SAMPLE ID 20GWOl 21 GWOI 22AGWOl 22BGWOl 

CONSTITUENT (Units in ugll) DATE 01106194 01/06/94 01107/94 01/08/94 

Acetone <8 UR <I2 UR <I2 UR <5 UR 

Acetonitrile -- ___ --- -- 

l Acrolein __- _-- --- --- 

I Acrylonitrile --- ___ --_ -- 

/3-Chloro-1-propene -__ ___ --- --- 

Benzene 

Bromochloromethane 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon disulfide 

Carbon tetrachloride 

?-Chloro-1,3-butadiene 

<1 u <l u 0.6 J 6 

<l u <l u <l u <l u 

<1 u <l iJ Cl u. .<l u 

<l u <l u <l u Cl u 

<I u <I u <Ill <I u 

<5 UR <5 UR c5 UR <5 UR 

-cl u 0.4 J 0.5 J 2 

<l u <I u <I u Cl u 

--- --- --- -- 

Zhlorobenzene <l u Cl u <I u 1 

b hloroethane Cl u <I u <IU <l u 

2-Chloroethylvinylether ___ ___ _-_ ___ 

Chloroform <I u <I u <l’U ‘. <I u 

Chloromethane <I u <I u Cl u <l u 

Chlorodibromomathane <I u <l u Cl u <I u 

1,2-Dibromo-3-chloropropane <I u <l u <I u <l u 

1,2-Dibromoethane <I u <I u Cl u <I u 

Dibromomethane --- -__ --_ -__ 

1,2-Dichlorobenzene WOA) <I u <l u Cl # <1 u 

1,3-Dichlorobenzene (VOA) <I u <l u <l u <l u 

1,4-Dichlorobenzene (VOA) <1 u <I u <1 w Cl u 

trans-1,4-Dichloro-2-butene _-_ ___ --- -__ 

1,l -Dichloroethane <I u -cl u <I u 0.6 J 

1,2-Dichloroethane <I u <I u <I u <l u 

1,7 -Dichloroethene <l u <I u <l U <l u 

1,2-Dichloroethene (total) --- --- --_ --- 

cis- ‘l,2&chloroethene <lU . . <I u <.,:tf . .“, 1, .19’ ‘. : 

trans-1,2-Dichloroethene <I u <I u Cl u <I u 
.j ,:.qj&~(+&ropa~e : ,.:, ,:. . :‘. :. Xl u -<.I tf’ ‘: .’ <1;,u ::: .:, .j::.: ,.,: ;; &q:u 1. ..::’ 

Jalues represent total concentrations unless noted < = Not detected at indicated reporting limit --= Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 2F of 21 

Date: 01/21/96 

SITE KBA-1 I-20 KBA-11-21 KBA-1 I-22A KBA-1 I-22B 

SAMPLE ID 20GWOl 21GWOl 2ZAGWOl 22BGWOl 

CONSTITUEJUT (Units in ugR) DATE 01 lO6/94 OllO6194 01107/94 01108/94 

icis-I ,3-Dichloropropene 

trans-1,3-Dichtoropropene 

1,4-Dioxane 

Ethylbenzene 

Ethyl methacrylate 

2-Hexanone 

lodomethane 

lsobutyl alcohol 

Methacrylonitrile 

Methyl methacrylate 

4-Methyl-2-pentanone <5 u <5 u <5 u <5 u 

<l u <I u <I u Cl u 

<l u <l u <l u <l u 

_-- --- __- _-- 

41 u <l u <l u 54 

__- --- --- --- 

<5 UR <5 UR <5 UR <5 UR 

-_- --- --- --- 

-- __- --- -_- 

--- -_- --_ --- 

-_- --- --- ey 

Methyl&e chloride <2 u <2U <2 u <2u ‘, 

Pentachloroethane __- --- ___ --_ 

Propionitrile 

Styrene 

-- --- --- -- 

<I u <l u <l u Cl u I 

1 ,I,1 ,P-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

___ -__ --- _- L1 

<1 u <l u <I u <I u 

Tetrachloroethene <l u <I u <l u <I u 

Toluene <I u <I u <l u 12 

I,l,l-Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

1,2.3-Trichloropropane 

Vinyl acetate 

Vinyl chloride 

Xylene (total) 

Cl u <l u <I u <I u 

<I u <I u <I u <I u 

<I u <I u <I u 0.5 J 

___ --- --- --- 

-_ -_- --- -- 

_-_ ___ --- -__ 

<I u -cl u <l u <1 u 

<l u <I u <l u 15 

‘I’ : : . . 
,:’ .’ .: : .‘.: :’ ..’ 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit -- = Not analyzed 

u 

J = estimated concentration 

3 = rejected 



Validated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: IG of 21 

Date: 01/21/96 

SITE KBA-II-3A KBA-II-3B KBA-1 l-3C KBA-1 l-4 

SAMPLE ID 03AGWOl 03BGWOl 03CGWOl 04GWOl 

CONSTlTUENT (Units in ugll1 DATE 01107194 01108194 01106194 01107/94 

Acetone <13 UR <6 UR <ll UR <5 UR 

I Acetonitrile 

IAcrolein 

Acrylonitrile 

I3-Chloro-I -propene 

___ ___ _-_ ___ 

___ --- ___ --- 

--- -_- ___ -- 

--- --_ --- --- 

Benzene <1 u 4 <l U <I u 

Bromochloromethane <I u <I u <I u Cl u 

Bromodichloromethane <1 u <l u <1 u Cl u 

Bromoform 

Bromomethane 

2-Butanone 

<l u <l u <1 u <I u 

<I u <I u <I u <I. u 

38 J <5 UR <6 UR <5 UR 

Carbon disulfide <7 u 10 11 u <I u 

Carbon tetrachloride 

’ ?-Chloro-1,3-butadiene 

<I u <I u <I u <l u 

: -- ___ --_ -- 

, 

,hlorobenzene 

t: hloroethane 

2Chloroethylvinylether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dibromo-3-chloropropane 

1.2-Dibromoethane 

Dibromomethane 

I ,2-Dichlorobenzene (VOA) 

1,3-Dichlorobenzene (VOA) 

1,4-Dichlorobenzene (VOA) 

trans-1,4-Dichloro-2-butene 

I, 1 -Dichloroethane 

1,2-Dichloroethane 

1,l -Dichloroethene 

1,2-Dichloroethene (total) 

cis-1.2~Dichloroethene 

trans-1,2-Dichloroethene 

‘,2-Dichloropropane ‘: .: 

, 

<l u 0.8 J <l u <I u 

<I u Cl u <I 0 Cl U 

_-- --- --_ --- 

<1 u <1 u <1 u Cl u 

<l u <I u <l u <I u 

<I u <l u <I u <I u 

<I u <I u <1 u <I u 

<1 u <l u <I u <I u 

-_- ___ --- -_- 

<I u 11 u <l u <1 u 

<I u <l u <l u <l u 

6 <I u <l u <l u 

___ ___ --_ --- 

<I u <l u <l iJ <I u 

<l u <l u <I u <l u 

<1 u <l u <I u -cl u 

-__ --- --_ --_ 

<I u 12 .<l..O ;: :<I. u : : 

<I u <l u Cl u Cl u 

il u <l# .. <,u ..,. ::‘. -<:q ‘” :. : 

Jalues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 
Page: 2G of 21 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Date: 01/21/96 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-l l-3A KBA-1 I-3B 

SAMPLE ID 03AGWOl 03BGWOl 

DATE 01107/94 01108/94 

<l u <l u 

<1 u <I u 

--- --- 

<l LJ 14 

_-- _-- 

c5 UR <5 UR 

__- --- 

--- --- 

-a- --- 

me- --- 

<5 u <5 u 

<2 u <2u 

--- --_ 

--- --- 

-cl u <1 u 

--- --- 

<I u <I u 

<I u Cl tl 

0.4 J 1 

<I u <1 w 

<I u <I u 

<I u <I u 

--- ___ 

-- --- 

-_- _-_ 

<I u 1 

<l u 4 

3 

KBA-1 l-3C KBA-1 l-4 

03CGWOl 04GWOl 

OllO6l94 01107/94 

I 
<I u <I u 

<I u <I u 

--- --- 

<lU <I u 

__- --- 

<5 UR <5 UR 

--- -_- 

--_ _-- 

--- --- 

--- -N_ 

<5 u <5 u 

C2U <2 u. 

--- --- 

--_ -- 

<I u Cl u 

--- --- 
b 

<1 u Cl u 

<I u <‘I u 

<l u <I u 

<I w Cl u : 

<I u Cl u 

<I u <l u 

--- ___ 

--_ -- 

--- --- 

<I w <I u 

<l u <I u 

CONSTITUMT (Units in ugll) 

cis-1,3-Dichloropropene 

trans-l,3-Dichforopropene 

1,4-Dioxane 

Ethyjbenzene 

Ethyl methacrylate 

2-Hexanone 

lodomethane 

lsobutyl alcohol 

Methacrylonitrile 

Methyl methacrylate 

4-Methyl-2-pentanone 

Methylene chloride 

Pentachloroethane 

Propionitrile 

Styrene 

1 ,I,1 ,P-Tetrachloroethane 

1 ,I ,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1 ,I, 1 -Trichloroethane 

1 ,I ,2-Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

1,2,3-Trichloropropane 

Vinyl acetate 

Vinyl chloride 

Xylene (total) 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 
Page: 1H of 21 

a 
CONSTITUENT (Units in ugll) 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 I-5 KBA-I l-6 

SAMPLE ID 05GWOI 06GWOI 

DATE 01107194 01104/94 

KBA-1 I-7 

07GWOI 

01104194 

Date: 01/21/96 

KBA-1 I-6A 

OIAGWOl 

01105194 

Acetone <8 UR <5 UR <5 UR <I5 UR I Acetonitrile -_ --- ___ -_- 
I I Acrolein _-_ --- --_ --_ 
I 

I Acrylonitrile --- _-- _-_ -- 
I 

I3-Chloro-1 -propene --- -__ -__ --_ I 

Benzene 

Bromochloromethane 

Bromodichloromethane 

Bromoform 

<l u <1 u <l tJ Cl u 

<I u <l u <I u Cl u 

<1 u <lU ‘<l tJ Cl u 

<l u <I u Cl u Cl u I 

Bromomethane 

P-Butanone 

<I u <I u <I w <I u 

<5 UR <5 UR <5 UR <5 UR 

Carbon disutfide 

Carbon tetrachloride 

Q-Chloro-1,3-butadiene 

,hlorobenzene 

E 
hloroethane a 

/2-Chloroethylvinylether 

-cl u <1 u <l’U <lU 

<I u -cl u <l u <l u 

-- --- W&_ -* 

<I u <I u <l u Cl u 

<I u <I u <lo. <I u. 

___ __- --_ --- 
I 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dibromo-3-chloropropane 

1,2-Dibromoethane 

<I u <l u CIU.. <I u 

<I u <I u <I u Cl u 

<I u <I u <l U <I u 

<l u <l u <l u Cl u 

<I u <I u <I tf Cl u 

IDlbromomethane -__ --- --_ -__ I 

1,2-Dtchlorobenzene WOA) 

1,3-Dlchlorobenzene (VOA) 

1,4-Dichlorobenzene WOA) 

<1 u <l u Cl u Cl u 

<I u <I u <I u <I u 

<I u <l u Cl u <I u I trans- 1,4-Dichloro-2-butene ___ --- --- --- I 

I, 1 -Dichloroethane 

1,2-Dichloroethane 

1,7-Dichloroethene 

II ,2-Dichloroethene (total) 

<l u <I u <l w Cl u 

<I u <I u <l u <I u 

Cl u <l u Cl U <l u 

_-_ --- --- --- 
I 

cis-l,2Dichloroethene 

trans-1 ,P-Dichloroethene 

1 $oich1orbpr&abe 

<I u <I tt <,‘k’ .: .: ,;: ..‘:.<;I .U’, : .I 

<I u <l u Cl u Cl u 
‘, c1.u : ‘.<,‘U :<1:.tf . . . . ;. ,‘<I u ; ;_ “. .;,, 

/alues represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 2H of 21 

Date: 01/21/96 

CONSTITUENT [Units in ugllf 

cis-1,3-Dichloropropene 

SITE 

SAMPLE ID 

DATE 

KBA-11-5 KBA-7 l-6 KBA-1 l-7 KBA-17-8A 

05GWOl 06GW41 07GW41 OBAGWOI 

41147/94 41/04/94 41104/94 41145l94 

<I u <I u <I u Cl u 

trans-1,3-Dichloropropene <1 u <I u <I u <1 u 

1,4-Dioxane -__ ___ --- ___ 

Ethylbenzene 

Ethyl methacrylate 

2-Hexanone 

<I u Cl u <I Ll Cl u 

--- _-_ --- --- 

<5 UR <5 UR <5 UR <5 UR 

lodomethane 

lsobutyl alcohol 

Methacrylonitrile 

Methyl methacrylate 

4-Methyl-2-pentanone 

Methylene chloride 

Pentachloroethane 

Propjonitrile 

Styrene 

1 ,?, 1,2-Tetrachloroethane 

1 ,I ,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1,-l, 1 -Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethene 

--_ --- --- --- 

--- ___ ___ --- 

--- --- --- --_ 

a-- --- --_ --- 

<5 u <5 u <5 u c5 u 

<2 u 2 <3u <2 u 

___ _-- --- --- 

-_ --- ___ --- 

<I u <l u <l u <l u 

--- A__ --- ___ 
y1 

<I u <I u <I u <1 u 

<I u <l u <I u <I u 

<l u <I u <I u <l u 

<I u Cl u <1 u Cl u 

<I u <I u <I u <l u 

<I u <I u <I u Cl u 

rrichlorofluoromethane 

1,2,3-Trichloropropane 

dinyl acetate 

ilinyl chloride 

cylene (total) 

___ __- --- --_ 

___ _-- --- -- 

___ -__ --_ --- 

<1 u <I u <I u Cl u 

<I u <l u <I u <l u 

,.: .,. ,: ‘. : 
..: ., : 

/alues represent total concentrations unless noted C = Not detected at indicated reporting limit -- = Not analyzed 

u 

I = estimated concentration 

i = rejected 



Validated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: II of 21 

Date: 01/21/96 

SITE KBA-1 I -8B KBA-1 1 -8C KBA-1 l-9 

SAMPLE ID 08BGWOl 48CGW41 49GW4 I 

CONSTITUENT (Units in uglll DATE 41105/94 01/04194 0’1/05194 

Acetone 

Acetonitrile 

Acrolein 

Acrylonitrile 

3-Chloro-1 -propene 

Benzene 

Bromochloromethane 

Bromodichloromethane 

Bromoform 

Ekomomethane 

2-Butanone 

Carbon disulfide 

Carbon tetrachloride 

--Chloro- 1,3-butadiene 

<5 UR <5 UR <6 UR 

--_ _-- --- 

--- --- --- 

--- --- --- 

-__ _-_ --- 

0.4 J <1 u <I u 

<I u <I u Cl u 

<I u -cl u <I u 

<I u <l u Cl u 

<I u <I u <I w 

<5 UR <5 UR <5 UR 

<I u <l u <I U 

<l u <I u Cl u 

-_ --- --- 

,nlorobenzene <l u <l u Cl u 

L hloroethane <I u -cl u <I u 

2-Chloroethylvinylether 

Chloroform <7 u <I u <I u 

Chloromethane <I u <I u <I u 

Chlorodibromomethane <I u <I u Cl u 

1,2-Dibromo-3chloropropane 

1,2-Dibromoethane 

Dibromomethane 

1,2-Dichlorobenzene (VOA) 

1,3-Dichlorobenzene lVOAl 

I ,4-Dichlorobenzene (VOA) 

trans-1,4-Dichloro-2-butene 

I, 1 -Dichloroethane 

1,2-Dichloroethane 

1, I -0ichloroethene 

<1 u 

<l u 

--- 

<l u 

<l u 

<7 u 

___ 

3 

<I u 

<I u 

-cl u 

--- 

-cl u 

<I u 

-cl u 

_-_ 

<I u 

<I u 

<I u 

<I u 

--- 

<1 u 

<l u 

Cl u 

_-_ 

<I u 

<I u 

Cl u <l u <I u 

1,2-Dichloroethene (total) 

cis-I;2Dichloroethene : 

trans-I ,2-Dichloroethene 

--- --_ --- 

2 .<I u <IW.~... 

Cl u <I u <I u 

1,2-&hloropropane, j ‘.I 1. ‘. ! <1 .u <“Iu:.... ‘..’ <,.u ;..: .: ::..:’ 

alues represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

J = estimated concentration 

R = rejected 



Validated 
Page: 21 of 21 

Volatile Organic Compounds Date: Ql/21/96 
GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 4 

SITE KBA-1 I-8B KBA-1 I-8C KBA-1 l-9 

SAMPLE ID OIBGWOI 08CGWOl OSGWO1 

CONSTITUENT (Units in ugll) DATE 0 1105/94 01104194 01105/94 

cis-1,3-Dichloropropene 

trans-?,3-Dichloropropene 

1,4-Dioxane 

Ethylbenzene 

Ethyl methacrylate 

2-Hexanone 

lodomethane I lsobutyl alcohol 

I Methacrylonitrile 

Methyl methacrylate 

4-Methyl-2-pentanone 

Methylene chloride 

I Pentachloroethane 

<l u <I u <l u 

<I u <1 u <I u 

--- --- --- 

O-9 J <I u <I u 

-__ --- --- 

<5 UR <5 UR <5 UR 

--- --- -__ 
I 

--- _-- --- 
I 

--- --- --- 
I 

--- m-m -we 

3J <5 u <5 u 

c2 u <2u ci u 
i 

--- --- --_ 
I 

Propionitrile 

Styrene 

1 ,I, 1 ,P-Tetrachloroethane 

1 ,1,2,2-Tetrachloroethane 

Tetrachloroethene I Toluene 

--- --- --_ 

<I u <I u <I u 

-__ -_- -__ 

<I u <I u <I u 

<1 u <l u <lU 

<l u <1 u <l u I 

1 ,1 ,l -Trichloroethane 

1,1,2-Trichloroethane 

Tnchloroethene 

Cl u <I u <lU 

<1 u <1 u <l u 

0.9 J <I iJ <Ill 

Trcchlorofluoromethane 

1,2,3-Trichloropropane 

Vrnyl acetate 

-__ --- _-_ 

-_ _-- --_ 

___ --- -__ 

Vinyl chloride Cl u <I u <l u 

Xylene (total) <I u <I u <I u 

.,i ..:. :; .:: 
. . . ” ., : . . ” : ,: :. .: . . 

“’ ‘,,, :: ,.‘. ... :,:, 

Values represent total concentrations unless noted C =Not detected at indicated reporting limit ---=Not analyzed 

J = estimated concentration 

R = rejected 



Validated 
Page: IA of 41 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Date: 12/28/95 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-IT-1 KBA-1 l-IOA KBA-1 I-10B KBA-1 I-1OC 

SAMPLE ID OlGWOl 1OAGWOl lOBGWO1 lOCGWO1 

CONSTITUENT (Units in ugll) DATE 01105194 01107194 01108/94 01/08/94 

Acenaphthene <IO u <IO u <IO u <IO u 

Acenaphthylene <lOU <lOU <lOU <lOU 

Acetophenone --- _-- --- ___ 

2-Acetylaminoffuorene --- --- --- _-- 

4-Aminobiphenyl --- --_ --- --- 

Aniline --- --- --- --- 

Anthracene 

Aramite, total 

<IO u <IOU <lO u <IO u 

-- --- ___ --- 

Benzidine _-_ _-- __- --- 

Benzo(a)anthracene <IO u <IOU <IOU c1otJ 

Benzo(b)fluoranthene <lO u Cl0 u <IOU <IO u 

Benzo(k)fluoranthene <lOU <lOU <lOU : <lOU 

Benzo(ghi)perylene <lOU <IO u <IOU <IOU 

Senzo(a)pyrene <lOU <lOU <lOU <lOU 

_-- --- --- --- 

-- --- __- --- 

bis(2-ChloroethoxyImethane <IO u <IO u <lOU <IO u 

bis(2-ChloroethyD ether <IOU <IO u <IOU <IO u 

bis(2-Chloroisopropybether Cl0 u <lO u <lO u <lOU 

bis(2-Ethylhexybphthalate <lQU 6J 1J 0.9 J 

4-Bromophenyl phenyl ether <IO u <IO u <IOU <lOU 

Butyl benzyl phthalate <IO u <IOU <IOU <IOU 

Carbazole <IO u <IO u <lOU <lO u 

4-Chloro-3-methylphenol <lOU <lOU <lOU <lo u 

4Chloroaniline <lO u <IO u <IOU <lOU 

2-Chloronaphthalene <lO u <lO u <IO u <IO u 

2Chlorophenol <IO u <IOU <IOU <IOU 

4Chlorophenyl phenyl ether <IOU <IO u <IOU <IOU 

Chrysene <IO u <IOU <IO u <IOU 

Dibenz(a,h)anthracene <lOU <lOU Cl0 u <lOU 

Dibenzofuran <IO u <IOU <lO u <lOU 

D&n-butyl ph?halate. <1o:u .ilO,U <lO.U CIQU 

Di-n-octyl phthalate <IOU <lOU ClOU <lOU 
. . . . 

-‘,2-Dichloroben;ene’ ‘.’ ;’ ” : <,jQ’U. .: :v<.,o (j; .’ <jOo-ij”.. : ..:: ; .::;<lQ,u. ‘. : : 

, alues represent total concentrations unless noted 

t 

< =Not detected at indicated reporting limit ---=Not analyzed 

J = estimated concentration 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 2A of 41 

Date: 12128195 

SITE KBA-1 l-l KBA-ll-1OA KBA-1 l-10B KBA-ll-1OC 

SAMPLE ID OlGWOl IOAGWOl lOBGWO1 IOCGWOl 

CONSTITUENT (Units in ugll) DATE 01to5194 01107l94 0 ‘I /08/94 01 ioa/94 

1,3-Dichlorobenzene <lOU <lO u <lOU <lOU 

1 ,4-Dichlorobenzene 

3,3’-Dichlorobenzidine 

2,4-Dichlorophenol 

2,6-Dichlorophenol 

Diethy{ phthalate 

Dimethyl phthalate 

7,72-Dimethybenz(a)anthracene 

p-(Dimethylamino)azobenzene 

3,3’-Dimethylbenzidine 

2,4-Dimethylphenol 

1,3-Dinitrobenzene : 

4,6-Dinitro-2-methylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Diphenylamine 

<lO u 3J 2J <lOU 

<lO u <lOU <lOU <IO u 

<lO u <lOU <IO u <IOU 

--- _-- --- -__ 

<IOU <lOU 6J <IOU 

<lO u <lo u <lO u <IO u 

--- _-- --_ --- 

--- --- -_- ___ 

-- e..- --- --- 

<lO u <lO u <lO u ClOU 

w-q n-n --- e-w 

<25 U <25 U c25 U <25 U 

<25 U ~25 U ~25 U <25U 

<lOU <lOU <IO u <lO u 

<lo u <IOU Cl0 u <IO u w 
_-- --- -_- --- 

1,2-Diphenylhydrazine --- --- --- --- 

Ethyl methanesulfonate --- -_- -__ --_ 

Fluoranthene <lO u <lOU <lOU <lo u 

‘luorene 

iexachlorobenzene 

dexachlorobutadiene 

-lexachlorocyclopentadiene 

-lexachloroethane 

iexachlorophene 

iexachloropropene 

ndeno(l,2,3-cdjpyrene 

sophorone 

<lOU <lO u <lO u Cl0 u 

ClOU <lO u <IO u <IOU 

<lOU <lOU <IOU <lOU 

<lOU <lOU <lO u <lO u 

Cl0 u <lO u <IOU <lOU 

-- --- --- --. 

--- --_ --_ --. 

<IOU <IO u (10 u <IOU 

Cl0 u <lO u <IO u Cl0 u 

sosafroie, total -_ -__ --- -- 

Wethapyrilene 

Methyl methanesulfonate 

--- -__ --- _-- 

;m- --- --- --- 

--- --- --- --- 3-Methylcholanthrene 

&lethyinaPhthalene ,<lOU 03 J <lOU ClQ u 

Jalues represent total concentrations unless noted < = Not detected at indicated reporting limit - = Not analyzed 

I = estimated concentration 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Page: 3A of 41 

Date: 1 Z/28/95 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 I -I KBA-I I-10A KBA-1 l-IOB KBA-1 I-IOC 

SAMPLE ID OIGWOl 1OAGWOI I OBGWOI IOCGWOI 

CONSTlTUEtdf (Units in ugllf DATE 01 Km94 01107194 01108~94 01108t94 

2-Methylphenol 

3-Methylphenol 

3-&4-Methylphenol 

<IO u <IO u <IOU <lOU 

--- _-_ __- --- 

--- --- _-- _-_ 

4-Methylphenol 

Naphthalene 

1,4-Naphthoquinone 

<IOU <IOU <IOU <IO u 

<IOU 2J 3J <IOU 

I- --_ --_ --- 

1-Naphthylamine --- --- --_ --- 

2-Naphthylamine -- --- --- --_ 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

5-Nitro-o-toluidine 

<25 U <25 U <25 U <25 U 

<25 u <25 U <25 U <25 U 

<25 U c25 U <25 U c25 u 

<IOU <IOU <IOU <lOU 

--- _-_ --- --- 

4-Nitroquinoline-l-oxide -- V&_ --- --- 

Nitrophenol 

b- Nitrophenol 

N-Nitrosodi-n-butylamine 

<lOU <IO u <IO u <IO u 

<25 u <25 U <25 U <25 U 

--- ___ --- -_- 

N-Niirosodiethytamine --- --- --- w-m 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 

N-Nitrosodiphenylamine and diphenylamine 

<lOU <IOU <lOU ClOU 

___ --- --- --- 

N-Nitrosodi-n-propylamine 

N-Nitrosomethylethylamine 

<lOU <IOU <IO u <IOU 

_-_ --- --- -_- 

N-Nitrosomorpholine -- --_ --_ -- 

N-Nitrosopiperidine -_- --- --_ --- 

N-Nitrosopyrrolidine 

2,2’-oxybis( 1 -chloropropane) 

-- --- --- --- 

___ --_ _-_ --- 

Pentachlorobenzene --- 

Pentachloronitrobenzene --- 

Pentachlorophenol <25 U 

Phenacetin --_ 

Pfidnanthrene <IOU : 
Phenol <lO u 

~enyl-~e~-(,uty&,&:” ., .:‘I’.’ ” : :: -_; ,’ ; 

--- --- --- 

___ -__ _-- 

<25 U ~25 U ~25 U 

--- --- --- 

<IO u <16U % 1, +u 

<IO u ClOU <IOU 

e&M,.:, .’ “,’ iv.‘:, ,. I..: :.I ,i-::..:: 

jiues represent total concentrations unless noted C =Not detected at indicated reporting limit ---=Not analyzed 

J = estimated concentration 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Page: 4A of 41 

Date: 12128195 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 l-l KBA-1 I-IOA KBA-I I-IOB KBA-1 I-IOC 

SAMPLE IO O?GWOl 1 OAGWOl 1 OBGW03 IOCGWOI 

CONSTITUENT (Units in ug/l) DATE 01105/94 0 1 I07194 0 1108/94 011oat94 

p-Phenylene diamine 

2-Picoline 

Pronamide 

;)vrene 

qridine 

jafrole, total 

1,2,4,5-Tetrachlorobenzene 

2,3,4,6-Tetrachlorophenol 

I-Toluidine 

I ,2,4-Trichlorobenzene 

!,4,5-Trichlorophenol 

!,4,6-Trichlorophend 

I ,3,5-Trinitrobenzene 

--- --- -__ --- 

_-- --_ --_ --_ 

-__ --- --- -_- 

<IOU <lQU <1ou ClOtJ 

_-_ --- --_ --- 

-_ --- --- -- 

--_ -__ ___ --- 

-- _-_ --- -- 

--_ -__ --_ --- 

<IOU <IOU <IOU <IOU 

<25 U ~25 U <25 U <25 U 

<lQU <pLl <lOU <lQU 

--_ --- -_- --- 

rakes represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

= estimated concentration 



Validated 
Page: 1B of 41 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Date: 12/28/95 

SITE KBA-1 I-71A KBA-1 l-l IB KBA-1 l-l 1C KBA-1 I-12 

SAMPLE ID 1 IAGWOI 1 IBGWOI 11 CGWOI 12GWOl 

CONSTITUENT (Units in ugll) DATE 01104t94 0 1 to4/94 01104/94 01105/94 

Acenaphthene <IOU <IOU <IO u <IOU 

Acenaphthylene <iOU <IO u <IOU <lo u 

Acetophenone _-- <lOU --- _-- 

2-Acetylaminofluorene --- <IO u --- --- 

4-Aminobiphenyl --- <50 u --- _-- 

Anifine --- <IOU --- -- 

Anthracene <IOU <IO u <IO u <IOU 

Aramite, total --- <50 u --_ _-- 

Benzidine _-_ <50 u --- --_ 

Beozo{a)anthracene <IOU <IOU <IO u <IO u 

Benzo(b)fluoranthene <lOU <IOU <IOU ClOU 

Benzo(k)fluoranthene <IOU <IOU <IOU ClOU 

Benzo(ghi)perylene <IOU <IOU <IO u <lOU 

enzota)pyrene ClOU <lO’U <IOU <lOU 

--- <50 u --- --- 

*-_ Cl0 u --- -- 

bis(2-Chloroethoxy)methane <IO u <IOU <lOU <lOU 

bis(2Chloroethyl) ether <IOU <IOU <IOU <lOU 

bis(2ChloroisopropyOether <IOU <IOU <lOU <lOU 

bis(2-Ethylhexybphthalate <lQU. Cl0 u 5J <IOU 

4-Bromophenyl phenyl ether <lO u <IO u <IO u <lOU 

Butyl benzyl phthalate <IOU <IOU 23 <lOU 

Carbazole <IOU _-- <lOU <lo u 

4-Chloro-3-methylphenol <lOU <lo u <IOU <lOU 

4-Chloroaniline <IOU <IO u <lOU <lOU 

2-Chloronaphthalene <IOU <lOU ClOU <lOU 

2Chlorophenol <lOU --- <IOU <lOU 

4Chlorophenyl phenyl ether <IOU <IO u <IOU <IOU 

Chrysene <IOU <lO u <IO u <lOU 

Dibenzla,h)anthracene ClOU <IOU Cl0 u <lOU 

Dibenzofuran <IOU Cl0 u Cl0 u <IO u 

D&n-butyf phthafate ,’ : <IOU <lO~lJ <IOU. <IO u . . 

Di-n-octyl phthalate <IO u <IO u <IOU <IOU 

,2-Dichloi&enzer$~ : : .,‘. :<l’OU ,, <i.o in <l.O:lJ ilOU ‘. 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Validated 
Page: 2B of 41 

Semivolatile Organic Compounds Date: 12128195 
GROUNDWATER SAMPLES 

January 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-ll-11A KBA-1 l-l IB KBA-11-11 C KBA-II-32 

SAMPLE ID 1 IAGWOl 11 BGWOI 1 I CGWOl 12GWOl 

CONSTITUENT (Units in ugll) DATE 01104J94 0 1 I04194 0 1104l94 01io5/94 

1,3-Dichlorobenzene <IO u <lOU <lOU <lOU 

1,4-Dichlorobenzene <lOU <lOU <lOU <lOU 

3,3’-Dichlorobenzidine <lO u <20 u <lOU <lOU 

2,4-Dichlorophenol <IOU <lOU Cl0 u <IOU 

2,6-Dichlorophenol -__ <lO u --_ --- 

Diethyl phthalate <lo u <lOU <lOU <loll 

Dimethyl phthalate <lO u <IO u 2J <lO u 

7,12-Ditiethybenz(a)anthracene --- <lOU --- -__ 

p-(Dimethylamino)azobenzene --_ <lOU _-- --- 

3,3’-Dimethylbenzidine --- <lOU -I- --- 

2,4-Dimethylphenol Cl0 u <lOU ClOU Cl0 u 

1,3-Dinitrobenztine -- CIO’U --- -7 

4,6-Dinitro-2-methylphenol <25 U <50 u <25 U C25 U 

2,4-Dinjtrophenol <25 U <50 u <25 U <25 U 

2,4-Dinitrotoluene <lOU <lOU <lOU Cl0 u 

2,6-Dinitrotoluene ClOU ClOU ClOU Cl0 u 

Diphenylamine --- ___ -_- --- 

1,2-Diphenylhydrazine --- <lOU --- e-m 

Ethyl methanesulfonate --- <lO u --- _-- 

Fluoranthene <lOU Cl0 u <lOU <lOU 

Fluorene <lOU <lO u <lOU <lOU 

Hexachlorobenzene <lOU <IO u <lOU <IOU 

Hexachlorobutadiene <lOU <lO u <lOU <lOU 

Hexachlorocyclopentadiene <lOU <lO u <lOU <lOU 

Hexachloroethane <lo u <lO u <lOU <lOU 

Hexachlorophene -- c50 u --- --- 

Hexachloropropene --- <50 u --- _-- 

Indeno(I,2,3-cdlpyrene <IO u <IOU <IOU <lOU 

lsophorone <lOU <lO u <lO u <lO u 

Isosafrole, total -- 150 u .-- -- 

Methapyrilene --- <50 u --- --- 

Methyl methanesulfonate .’ ., -- <IOU ,.., ___‘. -- 

3-Methylcholanthrene --- <lOU --- --- 

2-Methylnaphttiajene ..I <l&U ClOU ~JOU. ..<<loif: 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- =Not analyzed 

J = estimated concentration 



a 

Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 3B of 41 

Date: 12128195 

SITE KBA-17-l IA KBA-1 l-l 1B KBA-1 l-l 1C KBA-1 l-12 

SAMPLE ID 1lAGWOl 11 BGWOI l?CGWOl 12GWOl 

CONSTiTUMT (Units in ugIl) DATE 01104/94 0 1104194 01104194 01 to5t94 

2-Methylphenol 

3-Methylphenol 

3-&4-Methylphenol 

CMethylphenol 

Naphthalene 

1,4-Naphthoquinone 

1 -Naphthylamine 

2-Naphthylamine 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

5-Nitro-o-toluidine 

*-Nitroquinoline-l-oxide 

N-Nitrosodi-n-butylamine 

N-Nitrosodiethylamine 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 

N-Nitrosodiphenylamine and diphenylamine 

N-Nitrosodi-n-propylamine 

<IOU <lO u <lO u <-lo u 

_-- --- --_ _-- 

--- <20 u --_ --_ 

<lOfl ___ <IOU <IO u 

<IOU <lOU <lOU <lOU 

--- <50 u --- --- 

--- <50 u --- --_ 

--- c50 u --- I- 

<25 U <50 u <25 U <25 U 

<25 U <50 u <25 U <25 U. 

<25 U <50 u <25 U <25 U 

<lOU <lOU <lOU <lOU 

--- <lOU --_ --- 

-_ ClOU --- -_ 

<lOU <lO u <lOU <IOU 

<25 U <50 u <25 U c25 u 

--- <lO u --- --- 

--- <lOU --- --- 

_-- <IO UJ --- --_ 

<lOU --- <lOU <lOtJ 

--- <lOU --_ --- 

<lOU <IOU <lO u <IOU 

1 N-Nrtrosomethylethylamine --_ <IOU -__ --- 
I 

N-Nitrosomorpholine -- <lO u --- -- 

N-Nitrosopiperidine --_ <lOU -__ --- 

N-Nitrosopyrrolidine -- <lOU --- -- 

2,2’-oxybisfl-chloropropane) --- --- --- --- 

Pentachlorobenzene --- <50 u --- --- 

Pentachloronitrobenzene -__ <50 u --- _-- 

Pentachlorophenol ~25 U 150 u <25 u ~25 U 

Phenacetin _-- ClOU --- --- 

Phenanthrene .. : .<lOU <IO u <lo U’ <IOU 

Phenol <lOU <lOU <lOU ClOU 
Yle”vl~~eiert-h~tGia~j”~.. .y;::.: /... .,: ..,;-; : .. ..:, <-50.‘u:’ ,: ..‘. --; ., j. ..,y +: ‘,,“‘, ..j 

represent total concentrations unless noted < =Not detected at indicated reporting limit ---= Not analyzed 

= estimated concentration 



Validated 
Page: 4B of 41 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Date: 12128195 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-ll-1lA KBA-ll-11B KBA-1 l-l 1 C KBA-11-12 

SAMPLE ID 1 ‘IAGWOI 1 IBGWO? 11 CGWOl 12GWOl 

CONSTlTUENT (Unite in ugll) DATE 01io4194 0 q lO4f94 0 1 lQ4/94 01/05/94 

p-Phenylene diamine 

2-Picofine 

Pronamide 

Pyrene 

Pyridine 

Safrole, total 

1,2,4,5-Tetrachlorobenzene 

2,3,4,&Tetrachlorophenol 

a-Toluidine 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

1,3,5-Trinitrobenzene 

-_- <50 u -_- --- I 
--- <50 u --_ --- 

--_ <IOU --_ --- 

<IOU <IOU <IO u <IOU 

--- <50 u --_ -__ 

--- <50 u --- --- 

--- <50 u L-- --_ 

--- <lO u --- --- 

--- <lOU --- --- 

<IOU <-lo u <IOU <IOU 

c25 U <50 u <25 U <25 U 

<lOU <lO u <lOU ClOU 

--- <lO u _-_ --- 

3 

.. ‘., : ‘: 
,y... .” ; . . 

lalues represent total concentrations unless noted < = Not detected at indicated reporting limit -- = Not analyzed 

u 

I = estimated concentration 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: IC of 41 

Date: 12128195 

SITE KBA-1 I-l3A KBA-1 l-13B KBA-11-14 KBA-1 l-l 5 

SAMPLE ID 13AGWOl 13BGWOl 14GWOl 15GWOl 

CONSTITUENT (Units in ugll) DATE 01 m7/94 0 1107/94 01/05/94 01105194 

Acenaphthene <IOU <IOU <lO u <lO u 

Acenaphthylene <IOU <IOU <IO u <lOU 

Acetophenone <IOU _-_ --- __- 

2-Acetylaminoffuorene <IO u __- ___ --- 

4-Aminobiphenyl <50 u ___ --- --- 

Anifine <IOU --- --- --- 

Anthracene <lOU <lOU <IO u <lOU 

Aramite, total c5ou --- --- --- 

Benzidine <50 u --- --_ -_- 

Benzofafanthracene <IOU <IOU <IO u Cl0 u 

Benzo(b)fluoranthene <lOU <lO u <lOU <IO u 

Benzolkffluoranthene <IOU ‘<lo u <lOU <IOU 

Benzo(ghifperylene <lOU <IOU Cl0 u <lOU 

Benzo(a)pyrene <lOU <lOU <lOU <lOU 

<50 u _-_ --- _-- 

Cl0 u -__ --- -- 

bis(2Chloroethoxy)methane <IOU <IOU <lO u <lO u 

bis(2-Chloroethyl) ether <IO u <lOU <lO u <IOU 

bis(2-Chloroisopropylfether <IO u <lOU <IOU <lO u 

bis(2-Ethylhexyljphthafate 43 23 <lO u 20 J 

4-Bromophenyl phenyl ether <lO u <lOU Cl0 u <lO u 

Butyl benzyf phthafate <IOU <IO u <lOU <IOU 

Carbazole --- <lOU Cl0 u <IOU 

4-Chloro-3-methylphenol <IO u <IOU <IO u <IOU 

4-Chloroaniline <lo u <lOU <IOU <lO u 

2-Chloronaphthalene <IO u <lo u ClOU <lO u 

2-Chlorophenol <IOU <lO u Cl0 u <IO u 

4Chlorophenyl phenyl ether <IO u <lOU <lo u <IOU 

Chrysene <IOU <lO u <lO u <IO u 

Dibenz(a,h)anthracene Cl0 u <lOU <IOU Cl0 u 

Dibenzofuran <lOU <IOU Cl0 u <lOU 

Di-n-butyl phthalate. : .: <13u ” <IOU .. : :<lO:U .’ Cl0 u 

Di-n-octyl phthalate Cl0 u Cl0 u <lOU Cl0 u 
,~,~~Di~~lorobe~zene~’ ‘i “’ : :F’ : :.. ..<JOU. s <i&U-. <lOLf <lctU 

alues represent total concentrations unless noted C =Not detected at indicated reporting limit ---=Not analyzed 

J = estimated concentration 



Validatea 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 2C of 41 

Date: 12128195 

SITE KBA-II-13A KBA-I l-13B KBA-11-14 KBA-1 l-1 5 

SAMPLE ID 13AGWOl 13BGWOl 14GWOl 15GW01 

CONSTITUENT (Units in u&l) DATE 01107/94 01107194 01105l94 01 to!394 

I 
1,3-Dichlorobenzene <lOU <lO u <IO u <lo u 

1,4-Dichlorobenzene <lOU <lOU <IOU <lO u 

3,3’-Dichlorobenzidine <20 u <lO u <lO u <lOU 

2,4-Dichlorophenol <IO u <IOU <IO u <IOU 

2,6-Dichlorophenol <lOU --- --- --- 

Diethyl phthalate 13 <lOU <lOU <lOU 

Dimethyl phthalate <IOU <IO u <lOU <lOU 

7,12-Dimethybenz(a)anthracene <lOU --- --_ _-- 

p-(Dimethylamino)azobenzene <IOU --- --- _-- 

3,3’-Dimethylbenzidine : <IO II --- -..- -I 

2,4-Dimethylphenol 54 <lo u <lO u <lOU 

1,3-Dinitrobenzene ‘<lOU m-m _-” _-- 

4,6-Dinitro-2-methylphenol <50 u <25 U <25 U <25 U 

2,4-Dinitrophenol <5ou ~25 U <25 U <25 U 

2,4-Dinitrotoluene <lOU Cl0 u <lOU <lo u 

2,6Dinitrotoloene ClOU <IOU <lOU ClOU Y 

Diphenylamine --- _-- ___ _-- 

1.2-Diphenylhydrazine <IOU --- --- --- 

Ethyl methanesulfonate <IOU _-_ --- -__ 

Fluoranthene <lOU <lOU <IOU <IOU 

Fluorene <lOU <lO u <lOU <lOU 

Hexachlorobenzene <IOU <lOU <lOU <lOU 

Hexachlorobutadiene <lOU <lo u <lO u <lOU 

Hexachlorocyclopentadiene <lOU <lOU <lOU <lOU 

Hexachloroethane <lOU <lO u <IOU <lOU 

Hexachlorophene c50 u -m- --- -- 

Hexachloropropene <50 u __- -_- --- 

Indeno(l,2,3-cdjpyrene <lOU <IOU <IOU <IOU 

‘lsophorone <lO u <lO u <lOU <lO u 

lsosafrofe, total <!50 u __* --- __d 

Methapyrilene <50 u --- __- -_- 

Methyl m@xanesulfon&e ,, . 
< fO,U -;-. --- : . 

:--. .:, 

3-Methylcholanthrene <IOU --- --- --- 

~~~t~&q$y~f$&)~ ‘.’ : : :‘.,I: ; .:: : .:.. : ‘<lO.tl..,. .. ; .:<lOU ..<j.o.Lj ” ‘<‘1O.U ” 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

4 

J = estimated concentration 



Validated 
Page: 3C of 41 

Semivolatile Organic Compounds Date: 12/28/95 
GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 I-l3A KBA-1 I-13B KBA-11-14 KBA-11-15 

SAMPLE ID 13AGWOl 13BGWOl 14GWOl 15GWOl 

CONSTITUMT (Units in ugllf DATE 01 to7194 01107194 0 1105194 01105/94 

2-Methylphenol 5J <lO u <lO u <lOU I 3-Methylphenol -- ___ ___ --- 

3-&4-Methylphenol 

CMethylphenol 

Naphthalene 

1,4-Naphthoquinone 

1 -Naphthylamine 

2-Naphthylamine 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzeoe 

I5-Nitro-o-toluidine 

’ ‘-Nitroquinoline-1 -oxide 

--Nitrophenol 

54 -_- _-- ___ 

-__ <lOU <lOU <IOU 

34 <lO u <lOU <lOU 

<50 lJ --_ --- --- 

<50 u ___ --_ _-- 

<5ou _-_ --_ -- 

<50 u <25 U <25 U <25 U 

<60 u <25 u’ <25 U <25 U 

<50 u <25 U <25 U <25 U 

<lO u <lOU (10 u <IOU 

Cl0 u ___ --- ___ 

CNitrophenol 

t 

N-Nitrosodi-n-butylamine 

<lOU --- --- --- 

<lOU <lOU <lOU <lo u 

c50 u <25 U c25.U c25 U 

<lOU --- _-- --- 

N-Nitrosodiethylamine 

1 N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 

<IOU --_ --- --- 

<lO u ___ --- --- 

-- <IOU <IOU <lOU 

N-Nrtrosodiphenylamine and diphenylamine <lO u --- --- --- 

N-Nrtrosodi-n-propylamine 

IN-Nrrrosomethylethylamrne 

<IOU <lOU <lOU <lOU 

<lO u ___ --_ --_ 
I 

N-Nrtrosomorpholine 

N-Nmosopiperidine 

N-Nrtrosopyrroltdine 

2,2’-oxybisfl-chloropropane) 

<lOU --- _-_ -_ 

<lO u __- --- --- 

Cl0 u _-- --- -- 

--_ _-- --- --- 

Pentachlorobenzene 

Pentachloronitrobenzene 

Pentachlorophenol 

Phenacetin 

eenanthrene 

Phenol 

%envl-tea-butvfamine 

<50 u --_ -_- -- 

<50 u __- --- --- 

<5cl u ~25 U <25 U ~25 U 

ClOU --- -_- --- 

<lOU .<lOU <l-O u .<lOU .. 

<lO u <lOU <lOU <lOU 
.’ <5Q u ___ ___ ..,. .: : ..--. 

, alues represent total concentrations unless noted C = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Page: 4C of 41 

Date: 12/28/95 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia - 

SITE KBA-It-l3A KBA-1 l-13B KBA-11-14 KBA-11-15 

SAMPLE ID 13AGWOl 13BGWOl 14GWOl 15GWOl 

CONSTITUENT (Units in q/l) DATE 01107194 01107f94 01/05/94 01 IO5194 

o-Phenylene diamine 

2-Picoline 

‘ronamide 

>yrene 

vridine 

jafrole, total 

I ,2,4,5-Tetrachlorobenzene 

2.3,4,6-Tetrachtorophenol 

I-Toluidine 

I .2,4-Trichlorobenzene 

!,4,5-Trichlorophenol 

!,4,6-Trkhlorophenol 

I ,3,5-Trinitrobenzene 

<50 u --_ --- -__ 

<5OU --- --- --- 

<lOU --- -__ --- 

<IOU <lOU <IOU <IOU 

<50 u _-_ --- --- 

<50 u --- --- --- 

<50 u --- ___ --- 

<lGU --- --_ --- 

<lO u --_ --- --- 

<lOiU <IO u- <IOU. <IO u 

<50 u <25 U <25 U c25 U 

< 16.U <:10 u -610 u ClOU 

<IOU --- --- --- 

J 

‘. : ‘. : .. 
.: ,:. 

‘:,, ‘. ,. . . . 

‘alues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

= estimated concentration 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Page: 1D of 41 

Date: 12/28/95 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 I-16 KBA-1 l-l 7A KBA-II-17B KBA-1 l-l 7C 

SAMPLE ID 16GWOl 17AGWOl 17BGWOl 17CGWOl 

CONSTITUENT (Units in ug/l) DATE 01107194 01106l94 01107194 01106l94 

Acenaphthene <50 u <IO u <IOU <lOU 

Acenaphthylene 

Acetophenone 

2-Acetylaminofluorene 

4-Aminobiphenyl 

Aniline 

Anthracene 

Aramite, total 

Benzidine 

Benzo(a)anthracene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(ghi)perylene 

‘enzo(a)pyrene 

<5ou <lOU Cl0 u ClOU 

___ _-- --- _-- 

-_- _-- _-- --- 

--- --- __- --_ 

_-- --- --_ --_ 

<50 u <lOU <IOU <IO u 

-- _-- --_ -_ 

--_ --- _-- --- 

<50 u <IOU <IOU <IOU 

<50 u <lOU <lOU <IO u 

<5ou <lo u <lOU <lOU 

<50 u <IO u <lOU <IOU 

c50 u ClOU <lOU <IOU 

Benzoic acid 

t 

enzyl alcohol 

bis(2Chloroethoxy)methane 

bis(2-Chloroethyl) ether 

bis(2-Chloroisopropybether 

___ --_ --_ --- 

-- --- --- --- 

<50 u <IOU <lOU <lOU 

c50 u <IOU <IO u <lo u 

<50 u <lO u <lOU <lOU 

bis(2-Ethylhexyl)phthalate 4J . <IOU 29 2J 

4-Bromophenyl phenyl ether <50 u <lOU <lOU <IO u 

Butyl benzyl phthalate <50 u <IOU <IO u <IOU 

Carbazole <50 u <lOU <IOU <IOU 

4-Chloro-3-methylphenol <50 u <lOU <lOU <lOU 

4Chloroaniline <50 u <lOU <IO u <lO u 

2-Chloronaphthalene <50 u <IOU <lOU <IOU 

2Chlorophenol <50 u <lOU <lO u <lOU 

4Chlorophenyl phenyl ether c50 u <IOU <IOU <IOU 

Chrysene <50 u <IO u <lO u <lO u 

Dibenz(a,h)anthracene <50u <IOU <lOU <IOU 

Dibenzofuran <50 u ClOU <lo u <IO u 

Di-n-hutyl phthalate <5ou <IOU <lOU : kiou 

Di-n-octyl phthalate <50 u <lOU <IOU <lOU 

,2-Dichlorobenzene i5ou <lo u. <lo;U. .‘. <lOlJ 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Page: 2D of 41 

Date: 12128195 

Naval Submarine Base, Kings Bay, Georgia 
3 

SITE KBA-11-16 KBA-1 l-17A KBA-1 I-17B KBA-1 l-17C 

SAMPLE ID 16GWOl 17AGWOl 17BGWOl 17CGWOl 

CONSTtTUENT (Units in ug/lf DATE 01107194 01106/94 01/07/94 01106J94 

~ 1,3-Dichiorobenzene <50 u <IO u <IOU <IOU 

1,4Dichlorobenzene <5ou <lOU <lOU <IOU 

3,3’-Dichlorobenzidine <50 u <lO u <lO u <IOU 

2.4~Dkhlorophenol <50 Ll <IOU <IOU <IO u 

2,6-Dichlorophenol --- --- --_ ___ 

Diethyl phthalate 8J <lo u <lo u <lOU 

Dimethyl phthalate <50 u Cl0 u <lO u <10 u 

7,1 P-Dimethybenzla) anthracene -- --- --- --_ 

p-(DimethylaminoIazobenzene --_ --- _-_ ___ 

3,3’-Dimethylbenzidine ^- -“- ___ --- 

2,4-Dimethylphenol <5ou <IO u <IOU <IOU 

l,&Dinitrobetiene -- .’ .n-m r-- -- 

4,6-Dinitro-2-methylphenol Cl20 u c25 u <25 U <25 U 

2,4-Dinitrophenol Cl20 u ~25 U ~25 U <25 U 

2,4-Dinitrotoluene <50 u <lOU <IO u <IO u 

2,6-Dinitrotoluene <50 u <lOU <IO u <IO u 

Diphenylamine --- --- --- --- 

1,2-Diphenylhydrazine _-- --^ --- --- 

Ethyl methanesulfonate --- -__ --- --- 

Fluoranthene c50 u <lOU <lOU <lOU 

%orene <50 u Cl0 u <IO u <lO u 

Hexachlorobenzene <50 u <IOU <IOU <IO u 

-iexachlorobutadiene <50 u <lOU <IOU <lOU 

iexachlorocyclopentadiene <50 u ClOU <lOU <lOU 

lexachloroethane c50 u <IOU <lO u <lOU 

iexachlorophene _a- --- --- --- 

iexachloropropene --- --- -__ --- 

ndeno(l,2,3-cdlpyrene cl50 u <lOU <IO u <IOU 

sophorone <50 u <IOU <lOU <lO u 

sosafrole, totaf -- --- --- --- 

Wethapyrilene --- --- --- --_ 

tiethy metha~nasulfanate ’ ’ -t. --- --- -- . . 

3-Methylcholanthrene --- --- --_ --_ 

~-&t~;aph&akneen~ . . . . ‘, 450” ‘; ‘.. <qou .. ‘<lU:U .‘<lo-‘U ; ‘. 

/alues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

I = estimated concentration 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 3D of 41 

Date: 12/28/95 

SITE KBA-1 l-16 KBA-1 l-l 7A KBA-II-17B KBA-1 l-l 7C 

SAIWPLE ID 16GWOl 17AGWOl 17BGWOl 17CGWOl 

CONSTITUENT (Units in ugllt DATE 01 to7t94 01 I06194 01107/94 OltO6/94 

2-Methylphenol 8J <IOU <lO u Cl0 u I 3-Methytphenoi 

3-&CMethylphenol 

CMethylphenol 

Naphthalene 

1,4-Naphthoquinone 

I-Naphthylamine 

2-Naphthylamine 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzeoe 

5-Nitro-o-toluidine 

-- --- ___ --_ 

--- ___ --- --_ 

670 <IOU 35 <IOU 

<50 u <IOU <IOU <IO u 

I- --_ --- --_ 

--- --- --- -__ 

--- --- __- -- 

<120 u <25 U <25 U <25 U 

<I20 u <25 U ~25 U c25 U 

<I20 u <25 U <25 U <25 U 

<50 u <lOU <IOU <lOU 

--- _-_ ___ -_- 

I4-Nitroquinoline- 1 -oxide 

2-Nitrophenol <50 u <IOU <IOU <lO u 

LtNitrophenol 

N-Nitrosodi-n-butylamine 

-- d__ __- --- 

<12ou, <25 U <25 u <25 U 

-_- --- ___ ___ 

--- --- --- --- N-Nitrosodiethylamine 

N-Nitrosodimethylamine -_- --- --_ ___ 

N-Nitrosodjphenylamine <50 u <lOU <lOlJ <IOU 

N-Nitrosodiphenylamine and diphenylamine --- --- ___ -__ 

N-Nitrosodi-n-propylamine <50 u <lO u <lo u <IOU 

N-Nitrosomethylethylamine ___ --- --- --- 

N-Nitrosomorpholine -- --- --_ -- 

N-Nitrosopiperidine --- -__ _-- --_ 

N-Nitrosopyrrolidine -- --- --- -- 

2,2’-oxybis( 1 -chloropropane) --- --- --- --- 

Pentachlorobenzene --- -__ --- --^ 

Pentachloronitrobenzene --- -__ --- --- 

Pentachlorophenol Cl20 u <25 u 125 U <25 U 

Phenacetin -_- --- --- --_ 

Phenanthmne <5ou : <IOU <IOU <IOU 

Phenol 100 <IOU <IOU <IOU 

“fien$-&~-butyfagnine. ,’ .. :.’ ..” .I-; ., . . . . T + --- ,; 

\lalues represent total concentrations unless noted C = Not detected at indicated reporting limit ---= Not analyzed 

J = estimated concentration 



Validated 
Page: 4D of 41 

Semivolatile Organic Compounds Date: 12128195 
GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia * 

SITE KBA-1 l-16 KBA-l l-17A KBA-1 l-l 7B KBA-II-17C 

SAMPLE ID 16GWOl 17AGWOl 17BGWOl 17CGWOl 

CONSTITUMT (Units in ugll) DATE 01 IO7194 01/06/94 01107l94 01106f94 

p-Phenylene diamine 

2-Picoline 

Pronamide 

Pyrene 

Pyridine 

Safrole, total 

1,2,4,5-Tetrachlorobenzene 

2,3,4,6Tetrachlorophenol 

,-Toluidine 

I ,2,4-Trichlorobenzene 

!,4,5-Trichlorophenol 

!,4,6-Trichlorophenol 

I ,3,5-Trinitrobenzene 

--- --_ ___ --_ 

___ --- -__ --- 

--- ___ --- --_ 

<50 u <lOU <IOU <IOU 

-__ ___ --- _-- 

--^ --- --- --- 

_-_ --_ --- --_ 

-- _-- -__ -__ 

_-_ _-- -__ _-_ 

<50 u <lOU <IOU <IOU 

<120 u <25 U <25 U <25 U 

<so u <lO.lJ <lOU <lOU 

--- --_ --- --- 

: .” : ;, ,:.. .’ 
.. ,.. 

. 
. ‘.. ,;.Z’ 

falues represent total concentrations unless noted < = Not detected at indicated reporting limit ---=Not analyzed 

u 

= estimated concentration 



Validated 
Page: 1E of 41 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Date: 12128195 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia - 

SITE KBA-1 l-l 8 KBA-1 l-ISA KBA-1 l-19B KBA-1 l-2 

SAMPLE ID 1 BGWOI 19AGWOl 19BGWOl 02GWOl 

CONSTITUENT (Units in ugll) DATE 01105/94 01/06/94 01106/94 01107f94 

Acenaphthene I Acenaphthylene 

IAcetophenone 

2-Acetylaminofluorene 

14-Aminobiphenyl 

Anifine 

Anthracene 

Aramite, total 

<IO u <lOU <lOU <lO u 

<lOU <IOU ClOU <IOU 

-_- <lOU _-_ --_ 

--- <lOU -_- --- 

_-- <50 u _-_ ___ 

--- <lOU --- --- 

<lO u <lO u <lOU <IO u 

--- <50 u --- -- 

Benzidine --- <50 u --- --- 

Benzo[a)anthracene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(ghi)perylene 

Senzo(a)pyrene 

Cl0 u <IOU <IOU Cl0 u 

<lOU <lOU Cl0 u <lOU 

<lOU <lOU <lOU <lOll 

<IOU <lO u Cl0 u <IO u 

<lOU <lOU ClOU Cl0 u 

Benzoic acid 

I3 enzyl alcohol 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl) ether 

bis(2ChloroisopropyI)ether 

bis(2-Ethylhexyl)phthalate 

4-Bromophenyl phenyl ether 

Butyl benzyl phthalate 

Carbazole 

4-Chloro-3-methylphenol 

I-Chloroaniline 

2Chloronaphthalene 

2Chlorophenol 

_-_ <50 u --- ___ 

--- <lOU --- -1 

<IOU <lOU <lO u <IO u 

<lOU <lOU <lOU <lo u 

<lO u <lOU <lOU <lO u 

<loll, <lOU <IO u 0.5 J 

<lO u <lOU ClOU <lOU 

<IO u <IOU Cl0 u <IOU 

<lOU --- <IOU <IO u 

<lOU <lOU <IOU <lOU 

<IO u <lO u <IOU <IOU 

<IOU <lo u ClOU <IOU 

<IO u --- Cl0 u <IOU 

4-Chlorophenyl phenyl ether 

Chtysene 

Dibenz(a,h)anthracene 

<IOU <lOU <lOU <IOU 

<IOU <lO u <IO u <lOU 

<lOU <IOU Cl0 u <lOU 

Dibenzofuran <IO u Cl0 u <lO u <lOU 

Di-n-botyf ‘phlhafate 

Di-n-octyl phthalate <IO u Cl0 u <lOU Cl0 u 

‘;2-~chforobe,‘,;&,e ” : : .: ” 

represent total concentrations unless noted C = Not detected at indicated repotting limit -- = Not analyzed 

J = estimated concentration 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 2E of 41 

Date: 12/28/95 

SITE KBA-II-18 KBA-1 I-19A KBA-1 l-19B KBA-1 l-2 

SAMPLE ID 18GWOl 19AGWOl 19BGWOl OZGWOl 

CONSTITUENT (Units in ugllf DATE 01105f94 0 I lO6f94 0 ‘I /m/94 01107f94 

I 
Il,3-Dichlorobenzene <lO u <lO u Cl0 u <lOU 

1,4-Dichlorobenzene 

3,3’-Dichlorobenzidine 

2,4-Dkhlorophenol 

2,6-Dichlorophenol 

Diethyl phthalate 

Dimethyl phthalate 

7,12-Dimethybenz(a)anthracene 

p-(Dimethylamino)azobenzene 

3,3’-Dimethylbenzidine 

2,4-Dimethylphenol 

1,3-Oinitrobenzene 

4,6-Dinitro-2-methylphenol 

2,4-Oinitrophend 

/2,4-Dinitrotoluene 

I 2,6-Oinitrotoluene 

1 Diphenylamine 

1,2-Diphenylhydrazine 

(Ethyl methanesulfonate 

<lOU <lO u ClOU ClOU 

<lOU <20 u <lOU Cl0 u 

<IOU <IOU <IOU Cl0 u 

--- <IO u -__ ___ 

ClOU <lOU <lO u ClOU 

<lO u <IOU <lOU <lOU 

--- <lOU --- ‘-_ 

__- <lO u --- ___ 

--- <IOU --- a-- 

<IO u <IO u <lO u <lO u 

_-- <lOU --_ -- 

<25 U <50 u <25 U <25 U 

<25 U c50 u <25 U <25 U 

<lo u <lO u ClOU <lO u 

<IOU ClOU <lOU ClOU b 
--- -__ _-_ --- 

--- <lOU --- --- 

--- <lOU ___ -__ 

Fluoranthene <IO u <lOU Cl0 u ClOU 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Hexachlorophene 

1 Hexachloropropene 

Indeno(l.2,3-cdlpyrene 

lsophorone 

Isosafrde, total 

<IOU <IOU <lOU <lOU 

Cl0 u <IOU <lO u <lOU 

<lOU <lOU <lO u <lOU 

<lOU <lOU <lOU <lOU 

<lOU <lOU <lOU <IOU 

--- <50 u -_- -_- 

-_- <50 u --- --_ 

<IOU ClOU <IOU <IOU 

<lOU <lOU <IO u <IO u 

-- < 50 u --- d_ 

I Methapyrilene -__ <50 u --- --- 

Methyl methanesulfonate -_- c10.u --- -- 

3-Methylcholanthrene -_- <IOU --- ___ 

2+Aethylnaphthalene ’ -<1ou ‘.-<lOIJ ., k:,O u’ :, .ClOU’, 

Values represent total concentrations unless noted C = Not detected at indicated reporting limit --- = Not analyzed 

w 

J = estimated concentration 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 3E of 41 

Date: 12128195 

SITE KBA-1 l-l 8 KBA-1 l-19A KBA-1 l-l 9B KBA-1 l-2 

SAMPLE ID 1 BGWOI 19AGWOl 19BGWOl 02GWOl 

CONSTITUENT IiJnits in tag/l) DATE 01105t94 0 1106194 0 1106/94 01107t94 

2-Methylphenol 

3-Methylphenol 

3-&4-Methylphenol 

QMethylphenol 

Naphthalene 

1,4-Naphthoquinone 

1 -Naphthylamine 

Z-Naphthylamine 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

5-Nitro-o-toluidine 

‘-Nitroquinoline- 1 -oxide 

-Nitrophenol 

Ii- Nitrophenol 

N-Nitrosodi-n-butylamine 

N-Nitrosodiethylamine 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 

N-Nitrosodiphenylamine and diphenylamine 

N-Nitrosodi-n-propylamine 

N-Nrtrosomethylethylamine 

N-Nitrosomorpholine 

N-Nrtrosopiperidine 

N-Nitrosopyrrolidine 

2,2’-oxybis(l-chloropropane) 

Pentachlorobenzene 

Pentachloronitrobenzene 

Pentachlorophenol 

Phenacetin 

Phenanthrene 

Phenol 

Ylenyl-tert-bu@amine .’ ’ ’ 

<IO u <lOU <IOU <IO u 

_-- ___ _-- ___ 

__- <IOU --_ ___ 

Cl0 u --_ <IOU <IOU 

<lO u ClOU <IOU <lOU 

I- <50 u --- --- 

--_ c50 u --- _-- 

-_ <50 u --- -- 

<25 u c50 u <25 U <25 U 

<25 U <50 u <25 U c25 U 

<25 U c50 u <25 U <25 U 

Cl0 u <lOU <lOU <lOU 

_-- <IOU ___ _-- 

-_ ClOU --- --- 

ClOU <IOU <lOU <lOU 

<25 U <50 u <25 u <25 u 

___ Cl0 u _-_ _-_ 

--- <IO u --- --- 

--- <IO u _-_ --- 

<lOU -^- <IOU <lOU 

--- cl0 UJ ___ _-- 

Cl0 u <IOU <IO u <IOU 

--- Cl0 u _-- --- 

-_ <IO u ___ -_ 

__- <IO u ___ --_ 

-- <lo u -_- -- 

--- --- --_ --- 

--- <so u __- --- 

--- <50 u -__ --- 

<25 U c50 u <25 U <25 U 

--- <IO u ___ ___ 
. 

<IOU : :<1o.u <lO’U .:’ c.10--u 

<IOU Cl0 u <lOU <IOU 

“i- &(j ” : ,.’ . . __^ : .. :.+ .;’ 

alues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Vahdated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 4E of 41 

Date: 12/28/95 

SITE KBA-11-18 KBA-1 I-19A KBA-ll-19B KBA-1 l-2 

SAMPLE ID 1BGWOl 19AGWOl 1 SBGWOI OZGWOI 

CONSTITUENT (Units in ugll) DATE 0~/05/94 0 1106194 0 ‘I I06194 01107l94 

o-Phenylene diamine 

2-Picoline 

‘ronamide 

>vrene 

‘yridine 

jafrole, total 

I ,2,4,5-Tetrachlorobenzene 

!,3,4,&Tetrachlorophenol 

I-Toluidine 

I ,2,4-Trichlorobenzene 

!,4,5-Trichlorophenol 

!,4,6Trichlorophenof 

,3,5-Trinitrobenzene 

--- <50 u ___ --- 

-__ <50 u _-_ ___ 

--- <lO u _-- ___ 

<IOU <IOU <lOlJ <IOU 

--- <50 u __- ___ 

--- <50 u --- --- 

-_- <50 u --- ___ 

-- <IOU --- -- 

--- <IO u ___ --- 

<IO u <IOU <IOU <IOU 

<25 U <50 u <25 U <25 U 

<lOU <IOU <lOU <IOU 

--_ <IO u --- --- 

: .: . : 

; .‘.. . : ‘. .:. . . 
,.. .A’.:’ .: : : .” 

‘alues represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

a 

= estimated concentration 



a 

Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1F of 41 

Date: 12/28/95 

SITE KBA-11-20 KBA-11-21 KBA-1 l-22A KBA-1 l-228 

SAMPLE ID 20GWOl 2lGWOl 22AGWOl 22BGWOl 

CONSTITUENT (Units in ugll) DATE OliO6194 0 1106194 01107/94 01108194 

Acenaphthene 

Acenaphthylene 

Acetophenone 

2-Acetylaminofluorene 

4-Aminobiphenyl 

Aniline 

Anthracene 

Aramite, total 

Benzidine 

Benzo{a)anthracene 

Benzo(b)fluoranthene 

Bento(k)ftuoranthene 

Benzo(ghi)perylene 

7enzo(a)pyrene 

<lO u <lO u <IO u <IOU 

<lOU <lOU <IO u <lOU 

_-_ --- --- --- 

___ __- --- ___ 

_-- --_ ___ --- 

--- --- _-- --- 

<IO u <IO u <IOU <IO u 

-- : _-_ ___ --_ 

--- --_ ___ --- 

<IOU <IOU <IO u <IOU 

<IO u <IO u <IO u <IO u 

ClOU <lOU <lo u <lOU 

<lO u <IOU <IO u <IO u 

<lOU <lOU <IOU <lOU 

denzoic acid --- --- _-- --- 

I3 enzyl alcohol 

bis(2-Chloroethoxy)methane 

--- --- _-- --- 

<IO u <lOU <IO u <IOU 

<IOU <lOU <lO u 410 u bis(2-Chloroethyl) ether 

bis(2-ChloroisopropyI)ether 

bis(2-Ethylhexyl)phthalate 

<lO u <IO u <lO u <IO u 

IJ 3J 1J 1J 

4-Bromophenyl phenyl ether 

Butyl benzyl phthalate 

Carbazole 

4-Chloro-3-methylphenol 

4Xhloroaniline 

2-Chloronaphthalene 

2-Chlorophenol 

4-Chlorophenyl phenyl ether 

Chrysene 

<IOU <IO u <lO u 

<IOU <IOU <IO u 

<lOU <IOU <IOU 

<lOU <lOU <lO u 

<lO u <IO u <IOU 

<lOU <IOU <IOU 

<IO u <IOU <IO u 

<IOU <IOU <IOU 

<IO u <IOU <IOU 

<IOU 

<IOU 

<lOU 

<lOU 

<IOU 

<lOU 

<IOU 

<IOU 

<IOU 

Dibenzfa,h)anthracene 

Dibenzofuran 

Dbn-btruty4 phthalate 

ClOU <IOU <IOU <lOU 

<IOU <IOU <IO u <IOU 

<IOU <IO u <IOU <IOU 

Di-n-octyl phthalate <IO u <IO u <IO u <IO u 

..,2~~c~lo~&enz&e ” y ‘.‘: : < J.0 u <lOU .<lOU <lOU 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Validated 
Page: 2F of 41 

Semivolatile Organic Compounds Date: 12128195 
GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 3 

SITE KBA-1 l-20 KBA-11-21 KBA-1 l-22A KBA-1 ‘1-22B 

SAMPLE ID ZOGWOI 21 GWOl 22AGWOl 22BGWOl 

CONSTiTUENT (Units in ugllf DATE 01106194 01106t94 01107/94 07 108194 

1,3-Dichlorobenzene <lO u <lOU <lOU <lOU 

1,4-Dichlorobenzene <lOU <lOU 4J <lOU 

3,3’-Dichlorobenzidine <lOU <lOU <lOU <lOU 

2,4-Dichlorophenol <IOU <-IO u <IOU <IOU 

2,6-Dichlorophenol --- -__ -_- --- 

Diethyf phthalate <IO u <lO u 0.5 J 10 

Dimethyl phthalate <lOU <lO u <lOU 3J 

7,12-Dimethybenzfa)anthracene -_ --- --- --- 

p-(Dimethylamino)azobenzene -__ -__ -_- -__ 

3,3’-Dimethylbenzidine --- --- --- --- 

2,4-Dimethylphenol ClOU <lOU <lOU <lOU 

1,3-Dioitrobenzene -- --- --- --- 

4,6-Dinitro-2-methylphenol <25 u <25 U c25 U <25 U 

2,4-Dinitrophenol ~25 U <25 U c25 U ~25 U 

2,4-Dinitrotoluene ClOU <lO u <lOU <lOU 

2,6-Dinitrotoluene <lo u <lOU <lo u <IO u J 

Diphenylamine --- --- --- _-- 

1.2-Diphenylhydrazine --- --- --_ --- 

Ethyl methanesulfonate --- _-_ --- --- 

Fluoranthene <lOU <lO u Cl0 u <lOU 

Fluorene <lOU, <lO u <lO u <lOU 

Hexachlorobenzene <IOU <lo u <lOU <IOU 

Hexachlorobutadiene <lOU <lO u <lOU <lOU 

Hexachlorocyclopentadiene <lOU <lOlJ Cl0 u <lOU 

Hexachloroethane <lO u <lO u <lO u <lOU 

Hexachlorophene --- --- --- --- 

Hexachloropropene --- -__ --- --- 

Irtdeno(l,2,3-cdlpyrene <IOU <lO u <lO u ClOU 

lsophorone <lOU <lO u <lO u <lOU 

Isosafrole, total -- --_ --- --- 

Methapyrilene --_ --- --- --- 

Methyl methanesulfonate ‘. -7 .--- ” : ,..L:... :: .: __; :. 
.’ 

3-Methylcholanthrene --- --- --_ _-- 

~4&thylmpf&j~~~: : :. ..:; j : ;.; .’ 
2 1QU <m:u ,” <l&U f :: 1. ,i <-l$U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

I J = estimated concentration 



a 

Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 3F of 41 

Date: 12128195 

SITE KBA-1 l-20 KBA-1 l-21 KBA-1 I-22A KBA-1 I-22B 

SAMPLE ID 20GW01 21GWOl ZZAGWOI 22BGWOl 

CONSTITUENT (Units in og/lf DATE 01106/94 01106/94 01107/94 011oat94 

2-Methylphenol 

3-Methylphenol 

3-&4-Methylphenol 

4-Methylphenol 

Naphthalene 

1,4-Naphthoquinone 

1-Naphthylamine 

2-Naphthylamine 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

5-Nitro-o-toluidine 

‘-Nitroquinoline-1 -oxide 

t 

-Nitrophenol 

4Nitrophenol 

N-Nitrosodi-n-butylamine 

N-Nitrosodiethylamine 

<IOU <lO u <lOU <lOU 

--- --_ _-_ ___ 

___ -__ --- ___ 

<IOU <IOU <IO u 14 

<lO u <lO u 0.6 J <lOU 

^-- --- --- --^ 

--- -__ _-- _-- 

-- --- _-_ -- 

<25 U <25 U <25 U c25 U 

<25 U <25 U <25 U <25 U 

<25 U <25 U c25 U c25 U 

<low <lO u Cl0 u <IOU 

___ -_- _-- __- 

-A -__ --_ -- 

<lO u <IOU <IO u <lo u 

<25 U <25 U ~25 U c25 U 

--- --_ _-- _-- 

--- --- _-_ --- 

1 N-Nitrosodimethylamine --- -_- -__ ___ 

I N-Nitrosodiphenylamine <1QU <lOU Cl0 u <lQU 

I I - 
N-Nrtrosodi-n-propylamine 

N Nrtrosodiphenylamine and diphenylamine -__ 

<IOU 

--- 

<IOU 

___ 

<lo u 

--- 

<lO u 

1 N-Nrtrosomethylethylamrne --- --- --- --. 

I N-Nttrosomorpholine -- --_ -__ -- 

1 N-Nrtrosoptperidrne -__ --- ___ _-_ 

I N-Nrtrosopyrrolrdine --- -se _-_ --- 

I2,2’-oxybis(1 chloropropane) --_ --- ___ _-_ 

Pentachlorobenzene -I --- --- --- 

Pentachloronitrobenzene --- --- --- -__ 

Pentachlorophenol <25U ~25 U ~25 U ~25 U 

Phenacetin --- --- --_ _-_ 

Phenanthrene 

Phenol 

Yeriyi-tert-butytamine 

<lO u .<I0 u >’ <lO.U : <IOU 

<lO u <lOU <lO u <lOU 
. . ,:;. : --: .--; : --- I- 

represent total concentrations unless noted < =Not detected at indicated reporting limit --=Not analyzed 

J = estimated concentration 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 4F of 41 

Date: 1 Z/28/95 

SITE KBA-1 l-20 KBA-1 I-21 KBA-l l-22A KBA-l l-22B 

SAMPLE ID 20GW01 2lGWOl 22AGWOl 22BGWOl 

CONSTITUENT fUnits in ugllf DATE 01106/94 01lO6/94 01lO7194 01/08/94 

p-Phenylene diamine 

2-Picofine 

Pronamide 

Pyrene 

Pyridine 

Safrole, total 

1,2,4,5-Tetrachforobenzene 

2,3,4,6-Tetrachlorophenof 

I-Toluidine 

f ,2,4-Trichforobenzene 

!,4,5-Trichlorophenol 

!,4,6-Trichlorophenol 

I ,3,5-Trinitrobenzene 

___ ___ ___ --- 

___ --- ___ --- 

-__ --- ___ --- 

<IOU <IOU <IOU <lOLf 

--_ ___ --- --- 

--^ --- --- --- 

___ ___ _-- -__ 

--- -__ _-_ -_ 

--- --- --_ --- 

<IOU <IOU <IOU <IOU 

c25 U <25 U <25 U <25 U 

<MU <lOU <lo u <IOU 

--_ --_ --_ --- 

. . . . :. 
. . 

. ,,. ,, .’ . ..’ : .;. ,., 
. . .’ . . ..: :.. ..: ;. : . 

‘afues represent total concentrations unless noted C = Not detected at indicated reporting limit --- = Not analyzed 

= estimated concentration 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Page: IG of 41 

Date: 12128195 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Acenaphthene 

Acenaphthylene 

Acetophenone 

2-Acetylaminofluorene 

4-Aminobiphenyf 

Anifine 

Anthracene 

Aramite, total 

Benzidine 

Benzo(a)anthracene 

Benzo(b)fluoranthene 

Benzo(k)ffuoranthene 

Benzo(ghifperylene 

?enzo(a)pyrene 

denzoic acid 

b enzyl alcohol 

bis(2-Chloroethoxyfmethane 

bis(2-Chloroethyl) ether 

bis(2-Chloroisopropylfether 

bis(2-Ethyfhexybphthalate 

4-Bromophenyf phenyl ether 

Butyl benzyl phthalate 

Carbazole 

4-Chloro-3methylphenol 

4-Chloroanifine 

2Chloronaphthalene 

2-Chlorophenol 

4Chlorophenyl phenyl ether 

Chrysene 

Xbenz(a,h)anthracene 

Iibenzofuran 

Sn-butyf phthafate 

Ii-n-octyl phthafate 

’ ,I-Oichlorobenzene ’ 

<lO u <lO u <lO u <lOU 

<lOU <lOU Cl0 u <IOU 

--_ ___ --_ _-_ 

--- --- --- --- 

___ --- ___ --- 

--- --- --- --- 

<lOU <IO u <IO u <lOU 

--- ___ -_- --- 

--- __- __- --- 

<IO u <IOU <IOU <IOU 

<IO u <IO u <IO u <IOU 

<lOU <lOU <IOU <lOU 

Cl0 u <IO u <IO u <lOU 

<lOU <lOU <IOU <IO u 

_-- --- --- ___ 

-- --- -_- --- 

<lO u <lOU <lOU <lOU 

<lOU <lo u <lO u <IO u 

<IO u <lOU <lOU <lOU 

<10 u <IO u 3J <IOU 

<lO u <IOU <IOU <IOU 

Cl0 u <IOU <IO u <lOU 

<IO u <lOU <lOU <lOU 

<lOU <IOU <lO u ClOU 

<lO u <lO u <lOU <IOU 

<IO u ClOU Cl0 u <IOU 

<IO u <lOU <lO u <lOU 

<IO u <IO u <lO u <IO u 

<lO u <lOU <lO u <lO u 

<IOU ClOU <lO u <lOU 

<lO u <lOU <lOU <IO u 

<IOU <IOU 4.1 <IOU 

<lO u <lOU <IO u <lOU 
.: ..: ., 

: <.I0 ij ‘. ~<Id~U <lO.V .<1ou 

alues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

SITE KBA-II-3A KBA-1 I-3B KBA-1 I-3C KBA-11-4 

SAMPLE ID 03AGWOl 03BGWOl 03CGWOl 04GWOl 

CONSTITUENT (Units in ug/l) DATE 01 to7/94 01108/94 01106/94 01107/94 



Validated 
Page: 2G of 41 

Semivolatile Organic Compounds Date: 12128195 
GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 
u 

SD-E KBA-II-3A KBA-1 l-33 KBA-1 I-3C KBA-1 l-4 

SAMPLE ID 03AGWOl 03BGWOl 03CGWOl 04GWOl 

CONSTITUENT 1Units in ugll) DATE 01107/94 0 I 108194 01 I06194 01/07/94 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

3,3’-Dichlorobenzidine 

2,CDichlorophenol 

2,6-Dichlorophenol 

Diethyl phthajate 

Dimethyl phthalate 

7,12-Dimethybenr(a)anthracerte 

p-(Dimethylamino)azobenzene 

3,3’-Dimethylbenzidine 

2,4-Dimethylphenol 

1 ,3-Dinitrobenzene 

4,6-Dinitro-2-methylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Diphenylamine 

7,2-Diphenylhydrazine 

Ethyl methanesulfonate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadrene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Hexachlorophene 

Hexachloropropene 

Indeno(l,2,3-cdjpyrene 

lsophorone 

<IO u <IO u <IOU <lo u 

8J <lO u <lO u <lO u 

<IO u <lO u <lO u <lO u 

<lo u <IO u <IOU <IOU 

--_ -__ --- --- 

<lo u 10 <lOU <lOU 

<lo u <lOU <lOU Cl0 u 

-- _-- --- -- 

--- --- --- _-- 

--- a..- --- --- 

Cl0 u <IOU <lOU <lOU 

--_ --_ e-m --- 

<25 U <25 u <25 U <25 U 

<25 U <25 U <25 U <25 U 

<lo u <IOU <IO u <IOU 

<IO u <lO u <IOU Cl00 u 
--- ___ ___ --- 

--- --- --- --- 

I 
lsosafrole, total 

<lOU <IOU <lOU <lQU 

<IO u <IOU <lOU <lOU 

<IO u <lOU <lOU <IO u 

<IOU <lO u <lO u <IOU 

41ou <lO u <lOU <lOU 

<lO u <IOU <IOU <IOU 

--- _-- --- -- 

_-- --- --- --- 

<IOU <IO u <lOU <IO u 

<lo u <lOU <lOU <IOU 

-- e-4 ___ -- 

1 Methapyrilene --- --_ --- _-- 

I Methyl methanesulfonate T1 -A --- *- 

--- --- --- --- I3-Methylcholanthrene 

2-Methy&pbthalene~ ~<lQU <lOU :: < 1.Q’lr <lO,.U 

Values represent total concentrations unless noted C = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Page: 3G of 41 

Date: 12128195 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

CONSTITUENT (Units in ugllt 

SITE 

SAMPLE ID 

DATE 

KBA-II-3A KBA-1 l-3B KBA-l l -3C KBA-11-4 

03AGWOl 03BGWOl 03CGWOl 04GWOl 

01107194 0 1/08/94 01106194 0-I 107/94 

2-Methylphenol 

3-Methylphenol 

3-&4-Methylphenol 

4-Methylphenol 

Naphthalene 

1,4-Naphthoquinone 

I-Naphthylamine 

2-Naphthylamine 

<lO u <IOU <lO u <lOU 

--- --- --- --_ 

<IOU <IOU <IO u <IOU 

<IOU <lO u <lOU <IOU 

--- --- --- -mm 

--- _-_ --- --- 

--- --- ___ --_ 

2-Nitroaniline 

3-Nitroaniline 

<25 U <25 U <25 U <25 U 

<25 U <25 U <25 U <25 U 

4-Nitroaniline 

Nitrobenzene 

<25 U <25 U <25 U <25 U 

<lOU <lo u <lOU <lOU 

5-Nitro-o-toluidine --- --- --- --_ 

4-Nitroquinoline-I -oxide -- __d --- --- 

I-Nitrophenol 

4Nitrophenol 

<lOU <lOU <lOU <IOU 

<25 U <25 U ~25 U <25 U 

IN-Nitrosodi-n-butylamine 

N-Nitrosodiethylamine 

) N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 

N-Nitrosodiphenylamine and diphenylamine 

N-Nitrosodi-n-propylamine 

N-Nrtrosomethylethylamine 

_-- --- --- -__ 

--- --- --- --^ 

-__ _-- --- _-- 

ClOU <IOU <lOU <lOU 

--- -__ -__ --- 

<IOU <IO u <IOU <IOU 

--- --- -_- -__ 

N-Nitrosomorpholine 

N-Nrtrosopiperidine 

N-Nitrosopyrrolidine 

2,2’-oxybis(l-chloropropane) 

Pentachlorobenzene 

Pentachloronitrobenzene 

Pentachlorophenol 

-- --- --- -- 

--- --- --_ --- 

-- -m- --- -- 

--- _-- --_ --_ 

-- --- --- -- 

___ --- --_ --- 

~25 U <25 u <25U ~25 U 

Phenacetin 

Phenanthrene 

Phenol 

~en,jl,~~-buty[a&in~ “’ : ‘. 

--_ --- --- --_ 

<joq, -<+J :<iOU ,<:1ou .: 
<IOU <lOU <lOU <IO u 

.: ’ --’ “, : .ji- ’ : __- .’ L, 1. .: ,. :’ 

alues represent total concentrations unless noted < = Not detected at indicated reporting limit -- = Not analyzed 

= estimated concentration 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 4G of 41 

Date: 12/28/95 

SITE KBA-11-3A KBA-1 l-38 KBA-l l-3C KBA-11-4 

SAMPLE ID 03AGWOl 03BGWOl 03CGWOl 04G WOl 

CONSTITUENT f&tits in ugll) DATE 07~07/94 01108/94 01106/94 01 to7194 

I-Phenylene diamine --- --- _-- -_- 
I 

2-Picoline 

‘ronamide 

vrene 

vridine 

;afrole, total 

I ,2,4,5-Tetrachlorobenzene 

!,3,4,6-Tetrarhlorophenol 

r-Toluidine 

,2,4-Trichlorobemene 

!,4,5-Trichlorophenol 

!,4,6-Trichlorophenof, 

,3,5-Trinitrobenzene 

-- --- _-- --- 

--- --- _-- --- 

ClOU <lOU <IOU <lOU 

_-- --- --- --- 

e-m --- m-e --_ 

--- --- --- --- 

-- _-- --- --- 

--- _-- --- --- 

<IOU <IOU <IOU <lOU 

<25 U <25 U <25 U <25 U 

<lOU <lOU <lOU <lO u 

--- --- --- _-- 

w 

,. ” 

. . ., ,: . . 
.:. . . .. ; . . . . ..: ,., . . 

‘. : ,.,, :. 

alues represent total concentrations unless noted c = Not detected at indicated repotting limit -- = Not analyzed 

= estimated concentration 



Validated 
Page: 1H of 41 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Date: 12128195 

SITE KBA-11-5 KBA-1 l-6 KBA-1 I-7 KBA-I I-%A 

SAMPLE ID 05GWOl 06GWOI 07GWOl 08AGWOl 

CONSTITUENT (Units in ugllf DATE 01107/94 OI104194 01104/94 01/05/94 

Acenaphthene 

Acenaphthylene 

Acetophenone 

2-Acetylaminofluarene 

4-Aminobiphenyl 

Anifine 

Anthracene 

Aramite, total 

Benzidine 

5enzo(a)anthracene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(ghi)perylene 

‘enzo(a)pyrene 

bis(2-Chloroethoxylmethane 

bis(2-Chloroethyl) ether 

bis(2-Chloroisopropyllether 

bis(2-Ethylhexybphthalate 

4-Bromophenyl phenyl ether 

Butyl benzyl phthalate 

Carbazole 

4-Chloro-3-methylphenol 

4-Chloroaniline 

2-Chloronaphthalene 

2-Chlorophenol 

4Chlorophenyl phenyl ether 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Di-n-butyf phthalate 

Di-n-octyl phthalate 

<IO u <IO u <lO u <lOU 

<lOlf ClOU <IO u <lOU 

--- --- _-- --- 

--- ___ --_ --- 

--- _-_ --- --- 

--- --^ _-- --- 

<IO u <lOU <lOU <lOU 

--- --- --- --_ 

--_ --- ___ ___ 

<IOU <.I0 u <IOU c1ou 

<lOU ClOU <lOU ClOU 

<lOU <lOU <lOU -klQU 

<lOU <lOU Cl0 u <IOU 

<lOU <lOU <lO u <lOU 

--- _-- ___ _-_ 

--- _a_ -_- --- 

<lO u <IOU <lOU <IOU 

<IO u <lOU <IOU <IOU 

<lOU <lOU <IOU <IOU 

<lQU <IOU <lOU <lo u 

<IOU <lOU <lOU <IOU 

<IOU <IOU <lOU <IOU 

<lOU <lOU <lOU <lOU 

<lOU <lOU <lOU <lOU 

<lOU <IOU <lOU <lOU 

<lO u <lOU <lOU Cl0 u 

<lOU <lOU <lOU <lOU 

Cl0 u <IO u <IOU <IOU 

Cl0 u <lOU <lOU ClOU 

<lOU <lOU <lOU <lOU 

<lOU <lOU Cl0 u <lOU 

<!OU; :,k 10-u ‘<IO u <lOU, 

<lO u <lOU <IO u ClOU 
I . 

2-Dichlorobenzene ,‘:: ” : : <.10,&i : : .” .kIo-U <IO-U 
,. 

<IOU : 

values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 2H of 41 

Date: 12/28/95 

SITE KBA-1 I-5 KBA-1 l-6 KBA-1 I-7 KBA-1 I -%A 

SAMPLE ID 05GWOl 06GWOI 07GWOl OIAGWOI 

CONSTITUMT (Units in ugll) DATE 01107/94 0 l/04(94 0 l/04/94 OI105/94 

1,3-Dichlorobenzene <lOU <lOU <lOU <IOU 

1,4-Dichlorobenzene <lOU <IOU <lOU <lOU 

3,3’-Dichlorobenzidine <lOU <lOU <IOU <IOU 

2,4-Dichlorophenol <IOU <IOU <IOU <IOU 

2,6-Dichlorophenol --- ___ _-- --- 

Diethyl phthafate <IOU <lOU <lOU ClOU 

Dimethyl phthalate 

7,72-Dimethybenzlafanthracene 

<IO u <lO u <lO u <lOU I 

p-(Dimethylaminofazobenzene _-- _. ._ --- 

3,3’-Dimethylbenzidine --- ^-- --- ^-- 

2,4-Dimethylphenol <IOU <lO u <IOU <IO u 

1,3-Dinitrobenzene -- _-_ -v- --_ 

4,6-Dinitro-2-methylphenol <25 U <25 U <25 U <25 U 

2,4-Dinitrophenol ~25 U ~25 U c25 U <25 U 

2,4-Dinitrotoluene Cl0 u <lOU <IOU <lO u 

2,6-Dinitrotoluene <IOU <IOU <IOU Cl0 u 

Diphenylamine ___ --- --_ --- 

1,2-Diphenylhydrazine --- --- --- --- 

Ethyl methanesulfonate --- -__ -__ --- 

Fluoranthene <lO u <lOU <lOU <lOU 

Fluorene <lOU. <lO u <lOU <lO u 

iexachlorobenzene <IOU <lOU <IOU <lOU 

Hexachlorobutadiene <lOU <IOU <lOU <lO u 

-lexachlorocyclopentadiene <lOU <lO u <IOU <lOU 

-lexachloroethane <lOU <lOU <IOU <lOU 

iexachlorophene -- --- --- --- 

iexachloropropene --- --- --_ --- 

ndeno(l,2,3cdlpyrene <IOU <lOU <IOU <IO u 

sophorone <lOU <IOU <IOU <lO u 

sosafrole, total -- --- -_- -- 

aethapyrilene --- --- --_ --- 

Methyl methanesulfonate ‘. ,.v- -“- ‘A__ -- 

3-Methylchofanthrene --- ___ --- --- 

~~~ethy&pfith&ne- ‘. .’ .’ ..’ “” ’ ,‘: < Jo’-u ’ <lOlJ : <iO’u’. <l@U- 

Jalues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

b 

f = estimated concentration 



Validated 
Page: 3H of 41 

Semivolatile Organic Compounds Date: 12/28/95 
GROUNDWATER SAMPLES 

January 1994 

a 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 l-5 KBA-1 l-6 KBA-1 l-7 KBA-11 -SA 

SAMPLE ID 05GWOl 06GWO 1 07GWOl OBAGWOI 

CONSTITUENT (Units in ug/U DATE 01107J94 0 1 JO4194 01104194 01105194 

2-Methylphenol <lOU <IO u <IO u <lOU 

--- _-_ --- -_ 

-__ _-_ --- ___ 

13 <IOU <IOU <IOU 

<lOU <lOU <lOU <lOU 

--- --- --- --- 

___ --- _-- ___ 

-_ --- --- --_ 

<25 u <25 U <25 U <25 U 

<25u <25 u <25 U c25 U 

<25 U <25 U <25 U <25 U 

ClOU <lOU <lOU ClOU 

--- -__ --_ --_ 

--- --- ___ --- 

3-Methylphenol 

3-&4-Methylphenol 

4-Methylphenol 

Naphthalene 

1 ,CNaphthoquinone 

1 -Naphthylamine 

2-Naphthylamine 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

5-Nitro-o-toluidine 

4-Nitroquinoline-1 -oxide 

--Nitrophenol 

‘4Nitrophenol 

N-Nitrosodi-n-butylamine 

N-Nitrosodiethytamine 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 

N-Nitrosodiphenylamine and diphenylamine 

N-Nitrosodi-n-propylamine 

N-Nltrosomethylethylamine 

N-Nitrosomorpholine 

N-Nitrosopiperidine 

N-Nitrosopyrrolidine 

2,2’-oxybis(l-chloropropane) 

Pentachlorobenzene 

Pentachloronitrobenzene 

Pentachlorophenol 

Phenacetin 

Phenanthrene 

Phenol 

%enyl-tert~buty~amine. 

~ alues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

<IO u <IOU <IOU <lO u 

<25 U <25 u <25 U <25 u 

-__ -_- --- --- 

--- --- --- --_ 

--- --- --- --_ 

<IOU <IOU <IOU <lOU 

--- --- _-- -__ 

<IO u <IO u <IOU <IOU 

--_ -_- --_ _-- 

-_ ___ --_ -- 

___ --_ __- _-_ 

-- _-- --- -- 

--_ --- _-_ --_ 

-- --- --_ -- 

-_- --- ___ --- 

<25 U <25 U <25 U <25 U 

_-- --- --_ --- 

<‘lb 11 <-IO u <IOU Clout’ 

<lOU <lOU <IO u <lOU 

-- b__. --* -7: 

J = estimated concentration 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 4H of 41 

Date: 12/28/95 

SITE KBA-11-5 KBA-1 l-6 KBA-11-7 KBA-1 I-8A 

SAMPLE ID 05GWOl 06GWOl 07GWOl OBAGWOI 

CONSTITUENT (Units in ugll) DATE 01107194 0 l/04/94 0 1104J94 01105194 

p-Phenylene diamine 

2-Picokne 

Pronamide 

Pyrene 

Pyridine 

Safrole, total 

1,2,4,5-Tetrachlorobenzene 

2,3,4,&Tetrachlorophenof 

o-Toluidine 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,STrichlorophenol 

1,3,5-Trinitrobenzene 

-__ -__ --- ___ 

-_ -_- __- --- 

--- ___ -__ --- 

ClOU <IOU <lOU <IOU 

--_ --- ___ -__ 

--- --- --- --- 

___ --- _-- -__ 

--- --- ___ -- 

-__ --- ___ ___ 

<IO u <IOU <lOU <IO u 

<25 U <25 U <25 U <25 U 

<lOU ClOU <lOU <lo u 

-__ ___ -_- --_ 

: : : .;:. 

,. : 
: :: 

.;. ,;, ‘.’ . . 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

J = estimated concentration 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Page: II of 41 

Date: 12128195 

I 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 l-86 KBA-11 -BC KBA-11-9 

SAMPLE ID OBBGWOl OBCGWOl OSGWOl 

CONSTlTUENT (Units in ug/l) DATE 01105/94 0 1104194 01105194 

Acenaphthene <lOU <lOU <IO u 

Acenaphthylene <lOU <IOU <IOU 

Acetophenone -_- --- --- 

2-Acetylaminofluorene --- --- --- 

4-Aminobiphenyl --- ___ ___ 

Aniline --- --- --- 

Anthracene <lOU <lO u <lOU 

Aramite, total -- __< --- 

Benzidine _-_ _-- --- 

Benzo(a)anthracene <IOU <IOU <IO u 

Benzo(b)fluoranthene <lOU ClOU <IO u 

Benzo(k)fluoranthene <lOU <lO u <lOU 

Benzo(ghi)perylene <IOU <lOU <lO u 

Senzo(a)pyrene <IO lJ <IOU <IOU 

bis(2-Chloroethoxy)methane <IOU ClOU <lOU 

bis(2-Chloroethyf) ether <lOU <lOU Cl0 u 

bis(2-Chloroisopropyl)ether <IO u <lOU <lOU 

bis(2-EthyKexyDphthalate <lOU 25 <IO u 

4-Bromophenyl phenyl ether 

Butyl benzyl phthalate 

Carbazole 

4-Chloro-3-methylphenol 

4-Chloroaniline 

2-Chloronaphthalene 

2-Chlorophenol 

CChlorophenyl phenyl ether 

Chrysene 

<lOU <IOU <lO u 

<IO u <IO u <lo u 

<lOU <IO u <lO u 

<lOU <lOU <IO u 

<IO u <lOU <lOU 

<IOU <lOU Cl0 u 

<IOU ClOU <lO u 

<IO u <lOU <IO u 

<lO u <IO u <lO u 

Dibenz(a,h)anthracene <lOU <IOU <IO u 

Dibenzofuran Cl0 u <lOU ClOU 

Di-nbutyl phthaIate 

Di-n-octyl phthalate 

. alues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Page: 21 of 41 

Date: 12/28/95 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia - 

SITE KBA-1 I-8B KBA-11 -SC KBA-11-9 

SAMPLE ID OSBGWOI OSCGWOI OSGWOI 

CONSTITUENT iUnits in ugll) DATE 01105/94 OIlQ4194 01105l94 

1,3-Dichlorobenzene <IOU <IO u <IO u 

1,4-Dichlorobenzene <lOU <lOU <IOU 

3,3’-Dichlorobenzidine <IO u <lOU <lOU 

I 2,4-Dichlorophenol <IOU <IOU <IOU 

2,6-Dichlorophenol 

Diethyl phthalats 

Dimethyl phthalate 

7,12-Dimethybenzlalanthracene 

p-(Dimethylaminolazobenzene 

3,3’-Dimethylbenzidine 

2,4-Dimethylphenol 

I ,3-Dinitrobenzene 

4,6-Dinitro-2-methylphenol 

2,4-Dinitrophenol 

--- __- __- 

IJ <lOU <lOU 

<IO u <IOU <lOU 

--- --- ___ 

_-- -_- -__ 

-- -_- --- 

<lOU <lO u <IOU 

--- __- _-- 

<25 U <25 U <25 U 
I 

<25 U ~25 U <25U 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

<lO u <IOU <IOU 

<IOU <IOU <IOU 

Diphenylamine _-- -_- --- 

7,2-Diphenylhydrazine --- --- --- 

Ethyl methanesulfonate ___ --- --- 

Fluoranthene <IOU <IO u <IOU 

Fluorene <IOU. <lO u <IO u 

Hexachlorobenzene <IOU <lO u <IO u 

Hexachlorobutadiene <IOU <lOU <IO u 

Hexachlorocyclopentadiene <IOU <IOU <IOU 

Hexachloroethane <IOU <lO u <lOU 

Hexachlorophene --_ -_- --- 

Hexachloropropene --- --_ --_ 

Jndenofl,2,3-cdlpyrene <IOU <IOU <IOU 

lsophorone <IOU <lOU <lOU 

Isosafrole, total -- -Ah --- 

Methapyrilene --_ --- --_ 

Methyl mpth&n+forke: ;A ‘. e-m: -de 

3-Methylcholanthrene --- --_ --_ 

2-Meth$lnaphthaiene. ” ‘. :<.Jfl.u .<lo’U. : il0 U 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit ---= Not analyzed 

J = estimated concentration 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 31 of 41 

Date: 12/28/95 

SITE KBA-1 I-88 KBA-11 -SC KBA-11-S 

SAMPLE ID 08BGWOI OBCGWOl OSGWOI 

CONSTITUENT (Units in ugll) DATE 01105194 0 I 104194 0 1105194 

2-Methylphenol 

3-Methylphenol 

3-&4-Methylphenol 

CMethylphenol 

Naphthalene 

1 ,CNaphthoquinone 

1-Naphthylamine 

2-Naphthylamine 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

5-Nitro-o-toluidine 

Nitroquinoline- 1 -oxide 

<IO u <IOU <IO u 

-__ ___ --- 

--- _-_ --- 

<IOU <lOU <IOU 

<IOU <IO u <IOU 

--- --- --- 

--- __- --- 

--- --- --- 

<25 U <25 U <25 U 

<25 U ~25 U <25 U 

<25 U ~25 U <25 U 

<IOU <lOU <IOU 

-_- _-- --- 

-- _-- --- 

-Nitrophenol I Nitrophenol 

N-Nitrosodi-n-butylamine 

N-Nitrosodiethyiamine 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 

N-Nitrosodiphenylamine and diphenylamine 

N-Nrtrosodi-n-propylamine 

N-Nitrosomethylethylamrne 

N-Nitrosomorpholine 

N-Nitrosopipendine 

N-Nitrosopyrrolidine 

2,2’-oxybisll chloropropane) 

Pentachlorobenzene 

Pentachloronitrobenzene 

Pentachlorophenol 

Phenacetin 

Phenanthrene 

Phenol 

\enyl-tert-butyfamine 

<IO u <lOU <IO u 

~25 U ~25 U <25 u 

--_ --- --- 

e-v --- --- 

--- --- --- 

<IOU <IO u <lOU 

--- --_ --- 

<IOU <IOU <IOU 

--- --- --- 

-- ___ ___ 

--- --- --- 

--- --- --- 

--- --_ --_ 

--- --- --_ 

-__ ___ ___ 

~25 U ~25 U ~25 U 

--- -__ --- 

<lOU ” .<I0 u <IOU 

<lOU <IOU <IOU 

__ ‘.’ : .i-: ” ,.-- 

Values represent total concentrations unless noted 

? 

< = Not detected at indicated reporting limit -- = Not analyzed 

J = estimated concentration 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 41 of 41 

Date: 12128195 

- 

SITE KBA-1 ‘I -88 KBA-1 I-8C KBA-1 I-S 

SAMPLE ID 08BGWOl OBCGWOl OSGWOl 

CONSTITUENT (Units in ugll) DATE 01105/94 01104194 01105194 

p-Phenylene diamine 

2-Picaiine 

Pronamide 

firene 

Pyridine 

Safrole, total 

1,2,4,5-Tetrachlorobenzene 

2,3,4,6-Tetrachlorophenol 

o-Toluidine 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6Trichlarophenof 

1,3,5-Trinitrabenzene 

--- --- ___ 

--- __- -_- 

__- _-- --- 

<lOU <IOU <IO u 

--- _-- --- 

I_ --- --- 

--_ --- _-- 

--- --- --- 

--- -__ --_ 

<IO u <IO u <IOU 

<25 U <25 U <25 U 

ClOU <IO u ClOU 

--_ --- --- 

3 

; ,. .: :. : 

dalues represent total concentrations unless noted C = Not detected at indicated reporting limit --- = Not analyzed 

1 = estimated concentration 



Validated 

Pesticides/PCBs 

GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1A of II 

Date: 12128195 

SITE KBA-1 l-1 KBA-1 l-10A KBA-1 l-10B KBA-1 I-1OC 

SAMPLE ID 03GWOl lOAGWO1 1 OBGWO? lOCGWO1 

CONSTJTUENT (Units in q/l) DATE 01105/94 01/07/94 01ioai’94 oi1oai94 

Aldrin 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC (Lindane) 

alpha-Chlordane 

gamma-Chlordane 

Chlardane 

Chlorobenzilate 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Diallate 

Xeldrin 

Endosulfan I 

<0.05 UJ <0.05 UJ CO.05 UJ <0.05 UJ 

co.05 UJ co.05 UJ <0.05 UJ co.05 UJ 

<0.05 UJ <0.05 UJ CO.05 UJ <0.05 UJ 

co.05 UJ <0.05 UJ ~0.05 UJ CO.05 UJ 

<0.05 UJ <0.05 UJ CO.05 UJ <0.05 UJ 

-CO.05 UJ <0.05 UJ CO.05 UJ <0.05 UJ 

CO.05 UJ <0.05 UJ CO.05 UJ CO.05 UJ 

-- --- --_ -- 

--_ --- --- __- 

CO.1 UJ <O.l UJ <O.l UJ CO.1 UJ 

CO.1 UJ <O.l UJ CO.1 UJ <O.f UJ 

<O,l UJ <O.l UJ ~0.1 UJ ~0.1 UJ 

--- --- ___ _-_ 

~0.1 UJ <O.l UJ CO.1 UJ <O.l UJ 

<0.05 UJ <0.05 UJ CO.05 UJ CO.05 UJ 

Endosulfan II CO.1 UJ <O.l UJ CO.1 UJ CO.1 UJ 

Endosulfan sulfate <O.l UJ <O.l UJ <O.l UJ <O.l UJ 

Endrin 

Endrin aldehyde 

CO.1 UJ <O.l UJ <O.l UJ <O.l UJ 

<O.l UJ <O.l UJ CO.1 UJ <O.l UJ 

Endrin ketone CO.1 UJ <O.l UJ CO.1 UJ CO.1 UJ 

Heptachlor 

Heptachlor epoxide 

lsodrin 

Kepane 

Methoxychlor 

Toxaphene 

Aroclor-I 016 

Aroclar- I 22 1 

Aroclor-1232 

CO.05 UJ 

<0.05 UJ 

--- 

-- 

CO.5 UJ 

<5 UJ 

<I UJ 

<2 UJ 

<l UJ 

<0.05 UJ 

<0.05 UJ 

__- 

--- 

<0.5 UJ 

<5 UJ 

<l UJ 

<2 UJ 

<I UJ 

<0.05 UJ CO.05 UJ 

CO.05 UJ CO.05 UJ 

--- --_ 

--_ -- 

CO.5 UJ <0.5 UJ 

<5 UJ <5 UJ 

<I UJ <l UJ 

<2 UJ <2 UJ 

<I UJ <l UJ 

Araclar-1242 -cl u3 <I #J <l u.l <1 UJ 

Aroclor-1248 <I UJ <I UJ <1 UJ <I UJ 

Arociar-1254 <.I u.l <I UJ <lW c1lj.J 

Aroclor- 1260 Cl UJ <I UJ cl UJ <I UJ 
: : 

Values represent total concentrations unless noted C = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Pesticides/PCBs 

GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1B of II 

Date: 12/28/95 

SITE KBA-1 l-I’IA KBA-1 l-l 1B KBA-1 l-l IC KBA-1 I-72 

SAMPLE ID 1 YAGWOI 1 IBGWOI 1 ICGWOl 12GWOl 

CONSTITUENT (Units in ugll) DATE 01/04/94 0 ‘I 104/94 0 l/04/94 01io5194 

Aldrin <0.05 u <0.02 u <0.05 UJ <0.05 u 

alpha-BHC <0.05 u <0.02 u <0.05 UJ <0.05 u 

beta-BHC <0.05 u <0.04 u <0.05 UJ <0.05 u 

delta-BHC co.05 u co.02 u <0.05 UJ -CO.06 u 

gamma-BHC (Lindane) <0.05 u <0.02 u <0.05 UJ <0.05 u I alpha-Chlordane 

I gamma-Chlordane 

I Chlordane 

co.05 u <0.02 u CO.05 UJ co.05 u 
I 

<0.05 u <0.02 u CO.05 UJ co.05 u I 
-_ co.2 u -__ --- 

I 
Chlorobenzilate 

4,4’-DDD 

4,4,-DDE 

4,4’-DDT 

Diallate 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

Endrin ketone 

Heptachlor 

Heptachlor epoxrde 

lsodrm 

-__ <0.5 u -__ --_ 

co.1 u <0.04 u <O.l UJ co.1 u 

co.1 u <0.02 u <O.l UJ <O.l u 

co.1 u <O.O4U x0.1 UJ co.1 u 

-__ <l u --- --_ 

co.1 u <OS02 # ~0.1 UJ <O-l u 

<0.05 u co.02 u <0.05 UJ <0.05 u 

co.7 Ll co.04 43 co.1 UJ co.1 u 

<O.l u <0.04 u co.1 UJ co.1 u 

co.1 IJ <0.04 w ~0.3 UJ co.1 u 

<O.l u <0.04 u <O.l UJ <O.l u 

<O.l u <0:04 w <O.l UJ co.7 u 

co.05 u <0.02 u <0.05 UJ co.05 u 

<0.05 u <0.02 u <0.05 W co.05 u 

--_ <0.02 u -_- --- 

I Kepone -- Cl u ___ -- 
I 

Methoxychlor <0.5 u <0.08 u <0.5 UJ co.5 u I 

Toxaphene <5 u <l u <5 WJ <5 u 

Aroclor-1016 <l u <l u <I UJ <I u 

Aroclor- 122 1 <2 u <2u <2 UJ c2u 

Aroclor- 1232 <1 u <2 u <1 UJ <I u 

Arodor-1242 <I u <lU <I W <l u 

Aroclor-1248 Cl u <l u cl UJ <l u 

Aroclor-1254 <1 u KO.5 u <l.uJ’ ,;, ‘:. -<:i ;u 

Aroclor-1260 <I u <0.5 u <I UJ <I u 
:. :.:,:;. “. ::: z :. : : : 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

J = estimated concentration 

R = rejected 



Validated 
Page: IC of II 

Date: 12128195 Pesticides/PCBs 

GROUNDWATER SAMPLES 

January 1994 

a 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 I-l3A KBA-1 l-138 KBA-1 I-14 KBA-11-15 

SAMPLE ID 1 BAGWOI 13BGWOl 14GWOl 15GWOl 

CONSTITUENT (Units in ugll) DATE 01107194 OliO7194 01to5/94 01to5/94 

Aldrin co.02 u <0.05 u <0.05 UJ <0.05 u I alpha-BHC 

1 beta-BHC 

<o-o2 u <0.05 u <0.05 UJ <0.05 u 

<0.04 u <0.05 u CO.05 UJ <0.05 u I delta-BHC <CL02 u <0.05 u co.05 UJ co.05 u 

gamma-BHC (Lindane) <0.02 u . <0.05 u CO.05 UJ <0.05 u I alpha-Chlordane _-- co.05 u <0.05 UJ co.05 u 

gamma-Chlordane --- <0.05 u CO.05 UJ <0.05 u 

I Chlordane co.2 u _A_ --- -- 

Chlorobenzilate 

4,4’-DDD 

4,4’-DDE 

co.5 u --- --- --- 

-co.04 u <O.l u <O.l UJ co.1 u 

co.02 u <O.l u <O.l UJ co.1 u I 4,4’-DDT co.04 u <O.l u ~0.1 UJ <O,l u 

) Diallate 

‘Qieldrin 

<l u --- _-- -__ 

co.02 u co.1 u <O.l UJ <O.l u 

Endosulfan I co.02 u <0.05 u <0.05 UJ <0.05 u 

Endosulfan I! co.04 lJ co.1 u co.1 UJ CO.? u 

Endosulfan sulfate 40.04 u <O.l u ~0.1 UJ <O.l u 

Endrin co.04 u <O.l u ~0.1 UJ <D.l u 

Endrin aldehyde co.04 u <O.l u <O.l UJ <O.l u 

Endrin ketone co.04 u co.1 u <O.l UJ co.1 u 

Heptachlor 

Heptachlor epoxide 

lsodrrn 

co.02 u -co.05 u CO.05 UJ <0.05 u 

co.02 u -co.05 11 CO.05 UJ <0.05 u 

co.02 u --- --- --- 

Kepone -cl u --_ --- -_ 

Methoxychlor do.08 U <0.5 u CO.5 UJ <0.5 u 

Toxaphene 

Aroclor-1016 

<I LJ <5 u <5 UJ <5 u 

<l u <l u <1 UJ <l u 

Aroclor- 7 22 1 c2 u <2u <2 UJ <2 u 

Aroclor-1232 

Arodor-1242 

<2 u <I u <l UJ <l u 

<1 u <I tl <I UJ <1 u 

Aroclor- 1248 <1 u <l u <l UJ <1 u 

Araclor-1254 <0;5 u <lUf: ~<lW -<‘I u 

Aroclor-1260 <0.5 u <I u <l UJ <I u 

Jalues represent total concentrations unless noted < =Not detected at indicated reporting limit --=Not analyzed 

J = estimated concentration 

R = rejected 



Validated 
Page: 1D of II 

Pesticides/PCBs 

GROUNDWATER SAMPLES 

January 1994 

Date: 12/28/95 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 l-1 6 KBA-1 l-l 7A KBA-1 l-l 7B KBA-ll-17C 

SAMPLE ID 16GWOl 17AGWOl 17BGWOl 17CGWOl 

CONSTITUENT (Units in ugll) DATE OlfO7/94 01/06/94 01/07/94 OlfO6194 

Aldrin 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC (Lindane) 

alpha-Chlordane 

gamma-Chlordane 

Chlordane 

Chlorobenzilate 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Diallate 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

Endrin ketone 

Heptachlor 

Heptachlor epoxide 

lsodnn 

(epone 

Methoxychlor 

roxaphene 

4roclor-1016 

Aroclor- 122 1 

\roclor-1232 

9roclor-7 242 

\roclor-1248 

Aroclof-3254 

l\roclor-1260 

<0.05 u <0.05 UJ <0.05 u <0.05 u 

<0.05 u <0.05 UJ <0.05 u co.05 u 

<0.05 u <0.05 UJ <0.05 u <0.05 u 

<0.05 u <0.05 UJ co.05 u co.05 u 

<0.05 u <0.05 UJ co.05 u <0.05 u 

-co.05 u <0.05 UJ X0.05 u co.05 u 

<0.05 u <0.05 UJ co.05 u <0.05 u 

--- --- --- --- 

--_ _-- --- --_ 

<O.l u ~0.1 UJ x0.1 u <O.l IJ 

<O.l u <O.l UJ co.1 u <O.l u 

<O.l u (0.1 UJ CO.1 u co.1 u 

--_ _-- --_ __- 

<O.l u ~0.1 UJ co.1 u co.1 u 

<0.05 u <0.05 UJ co.05 u <0.05 u 

co.1 u co.1 UJ co.5 u <O.l u J 

<O.l u <O.l UJ co.1 u <O.l u 

co.1 u <O.l UJ co.1 u <O.l u 

<O.l u <O.l UJ <O.l u <O-l u 

<O.l u CO.1 UJ co.1 u <O.-l u 

<0.05 u <0.05 UJ <0.05 u <0.05 u 

<0.05 u CO.05 UJ co.05 u co.05 u 

--- -_- ___ _-- 

-- -__ --- -- 

<0.5 u <0.5 UJ co.5 u <0.5 u 

<5 u <5 UJ <5 u c5 u 

<I u <l UJ <l u <I u 

<2u <2 UJ <2 u c2 u 

<I u <l UJ <I u <l u 

<1 u <I UJ Cl # <I u, 

<I u <l UJ <l u <I u 
. . 

<1 u. <i-d ., <,i I3 <I u 

<I u <I UJ <I u <I u 
. 

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

dalues represent total concentrations unless noted C = Not detected at indicated reporting limit ---= Not analyzed 

J 

J = estimated concentration 

3 = rejected 



Validated 
Page: 1E of II 

Date: 12128195 Pesticides/PCBs 

GROUNDWATER SAMPLES 

January 1994 

0 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 I-18 KBA-1 l-19A KBA-1 l-19B KBA-1 I-2 

SAMPLE IO 18GWO.l ISAGWOI 1SBGWOl 02GWOl 

CONSTITUENT (Units in ugll) DATE 01105194 01/06/94 01106/94 01io7194 

Aldrin <0.05 u <0.02 UJ -co.05 UR <0.05 UJ 

alpha-BHC 

beta-BHC 

<0.05 u CO.02 UJ 10.05 UR <0.05 UJ 

<0.05 u CO.04 UJ <0.05 UR CO.05 UJ I delta-BHC 

(gamma-BHC (Lindane) 

co.05 u <0.02 &I <0.05 UR <0.05 LJJ 

<0.05 u <0.02 UJ <0.05 UR CO.05 UJ 

alpha-Chlordane 

gamma-Chlordane 

<0.05 u e-m co.05 UR <0.05 UJ 

<0.05 u --- <0.05 UR <0.05 UJ 

I Chlordane 

I Chlorobenzilate 

--- <0.2 UJ --- -- 

-__ CO.5 UJ --_ --_ 

4.4’~RDD <O.f u <0.04 UJ <0.1 UR <O.t UJ 

(4,4*-DDE co.1 u <0.02 UJ <O.l UR <0.1 UJ 

I 4,4’-DDT <o.t u < 0.04 UJ <O.Y UR ~0.1 UJ 

1 Diallate 
I 
?ieldrin 

--- <l UJ --_ --_ 

co.1 u 40.02 UJ <O-l IJR ~0.1 UJ 

cndosulfan I 

L ndosulfan II 

<0.05 u <0.02 UJ <0.05 UR CO.05 UJ 

co.1 u <0.04 UJ co.1 UR CO.1 UJ 

Endosulfan sulfate co.1 u CO.04 UJ <0.1 UR CO.1 UJ 

Endrin co.1 u <0.04 UJ co.1 UR <O.-l UJ 

Endrin aldehyde co.1 u <0.04 UJ <O.l UR CO.1 UJ 

Endrin ketone co.7 u <0.04 UJ <O.l UR CO.7 UJ 

Heptachlor 

Heptachlor epoxide 

lsodrin 

Kepone 

Methoxychlor 

Toxaphene 

Aroclor-1016 

Aroclor- 122 1 

Aroclor-1232 

<0.05 u 

co.05 u 

--- 

-- 

<0.5 u 

<5 u 

<1 u 

c2u 

Cl u 

<0.02 UJ 

CO.02 UJ 

CO.02 UJ 

<1 u 

<0.08 UJ 

<I w 

<1 UJ 

<2 UJ 

<2 UJ 

<0.05 UR <0.05 UJ 

CO.05 UR CO.05 UJ 

--- --_ 

_-_ -- 

<0.5 UR CO.5 UJ 

<5 UR <5 UJ 

<1 UR <1 UJ 

<2 UR <2 UJ 

<1 UR <1 UJ 

Arodor-1242 Cl u <I OJ <1 UR <1 IJJ 

Aroclor-1248 <1 u <I UJ <l UR <1 UJ 

Aroclor-I.254 <I u <d.S UJ -=I: UR .4’1 .UJ. 

Aroclor-1260 <I u <0.5 UJ cl UR cl UJ 

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

.: ‘. 

tialues 

0 
represent total concentrations unless noted < =Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Pesticides/PCBs 

GROUNDWATER SAMPLES 

January 1994 

Page: IF of II 

Date: 12128195 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 l-20 KBA-11-21 KBA-l l-22A KBA-1 l-228 

SAAnPLE ID 2OGWOl 21GWOl 22AGWOl 22BGWOl 

CONSTITUENT (Units in ugR) DATE 01106t94 07 106194 01107194 01108194 

Aldrin 

alpha-BHC 

beta-BHC 

delta-BfiC 

gamma-BHC (Lindane) 

atpha-Chlordane 

gamma-Chlordane 

Chfordane 

<0.05 UJ <0.05 UJ <0.05 u <0.05 UJ 

<0.05 UJ <0.05 LJJ co.05 u <0.05 UJ 

<0.05 UJ <0.05 UJ <0.05 u <0.05 UJ 

co.05 UJ co.05 UJ -co.05 u <0.05 UJ 

<0.05 UJ <0.05 UJ <0.05 u <0.05 UJ 

co.05 UJ <0.05 UJ X0.05 u co.05 UJ 

<0.05 UJ <0.05 UJ <0.05 u <0.05 UJ 

Chlorobenzilate 

-- _-- --- --- 
I 

--- --- --- -_- I 

4,4’-DDD ~0.1 UJ <0.3 UJ KO.1 u <O.l UJ 

4,4,-DDE <O.l UJ <O.l UJ <O.l u <O.l UJ 

4,4’-DDT co.1 UJ <0.1 UJ co.1 u ~0.1 UJ 
i 

Diallate ___ --- --- --- I 

Dieldrin CO.?-UJ <O.l UJ <O-l u ~0.1 UJ 

Endosulfan I <0.05 UJ <0.05 UJ <0.05 u CO.05 UJ 

Endosulfan II CO.? UJ co.3 UJ co.1 u CO.1 UJ 

Endosulfan sulfate <O.l UJ <O.l UJ <O.l u CO.1 UJ 

Endrin CO.1 UJ <O.l UJ <O.l u CO.1 UJ 

indrin aldehyde 

indrin ketone 

<O.l UJ <O.l UJ <O.l u <O.l UJ 

CO.1 UJ <O.l UJ <0.3 u <O.l UJ 

ieptachlor 

ieptachlor epoxide 

sodnn 

<0.05 UJ <0.05 UJ <0.05 u <0.05 UJ 

co.05 UJ co.05 UJ co.05 u <0.05 UJ 

_-- -_- ___ --- 

:epone -- --_ --_ -- 

nethoxychlor 

‘oxaphene 

iroclor- 1016 

<0.5 UJ <0.5 UJ <0.5 u <0.5 UJ 

\roclor- 122 1 

<5 u.l c5 UJ <5 u <5 UJ 

<l UJ <l UJ <l u <l UJ 

<2 UJ <2 UJ <2u <2 w 

\roclor- 1232 <l UJ <l UJ <l u <1 UJ 

iroclor-1242 -cl UJ <l&l .<l,U <l UJ 

cl UJ <l UJ Cl u cl UJ iroclor- 1248 

~&or-l 254 : .,. :. <l&l <i3 UJ ‘,,’ $1 U ‘. ‘. ~“<il’:U.f. 

iroclor- 1260 <I UJ <l UJ <I u cl UJ 
:. ., .., . 

:: .:. 
.” ::. ‘... ..,. :: .. 

falues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

1 = estimated concentration 

I = rejected 



Validated 
Page: 1G of II 

Pesticides/PCBs Date: 12128195 
GROUNDWATER SAMPLES 

January 1994 

0 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-113A KBA-1 l-38 KBA-1 1-X KBA-1 I-4 

SAMPLE ID 03AGWOl 03BGWOl 03CGWOl 04GWOl 

CONSTITUENT (Units in ugll) DATE 01107/94 oi1oam4 01106/94 01107J94 

Aldrin CO.05 UJ CO.05 UJ -co.05 u co.05 u 

alpha-BHC <0.05 UJ eO.05 UJ co.05 u co.05 u 

beta-BHC CO.05 UJ <0.05 UJ co.05 u co.05 u 

delta-BHC CO.05 UJ CO.05 UJ co.05 u co.05 u 

gamma-BHC (Lindane) <0.05 UJ <0.05 UJ <0.05 u co.05 u 

alpha-Chlordane CO.05 UJ 10.05 UJ <0.05 u co.05 u 

gamma-Chlordane CO.05 UJ CO.05 UJ co.05 u <0.05 u 

Chlordane --- _-- --- -_ 

Chlorobenzilate --- --- --- --- 

4,4’-DDD CD.1 UJ KD.3 UJ <O.l u co.1 u 

4,4’-DDE CO.1 UJ <O.l UJ co.1 u co.1 u 

4,4’-DDT ~0.1 UJ do.1 UJ co.1 u co.1 u 

Diallate --- --- __- --- 

:eldrin do.1 UJ do.1 UJ <O.l u co.1 u 

rrndosulfan I co.05 UJ 

k 

CO.05 UJ <0.05 u co.05 u 

ndosulf an If co.1 UJ <O.l UJ <O.l u co.1 u 

Endosulfan sulfate <O.l UJ <O.l UJ co.1 u co.1 u 

Endrin CO.1 UJ <0.3 UJ <O.l ‘U co.1 u 

Endrin aldehyde <O.l UJ co.1 UJ co.1 u co.1 u 

Endrin ketone CO.1 UJ <O.l UJ <O.l u <O.l u 

Heptachlor <0.05 UJ co.05 UJ co.05 u <0.05 u 

Heptachlor epoxide co.05 UJ <0.05 UJ <0.05 u co.05 u 

lsodrin --- _-- __- --- 

Kepone -- --_ ___ -- 

Methoxychlor <0.5 UJ co.5 UJ <0.5 u <0.5 u 

Toxaphene <5 UJ <?=I UJ <5tl <5 u 

Aroclor- 1016 <l UJ cl UJ <l u Cl u 

Aroclor- 122 1 <2 UJ <2 UJ <2u <2 u 

Aroclor-1232 cl UJ cl UJ <l u Cl u 

&odor-l 242 <1 u3 cl UJ <I u <l u 

Aroclor-1248 <I UJ <l UJ Cl u Cl u 

hxlor- 1.254 <I UJ .,<I.UJ :, <7 u ciu, 

Aroclor- 1260 <l UJ <I UJ <I u Cl u 

: .::. 

Jalues represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Pesticides/PCBs 

GROUNDWATER SAMPLES 

January 1994 

Page: 1H of II 

Date: 12/28/95 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 l-5 KBA-11-6 KBA-11-7 KBA-1 I-8A 

SAMPLE ID 05GWOl 06GWOl 07GWOl OBAGWOl 

CONSTITUENT (Units in ugll) DATE 01107/94 01104/94 0 1 I04194 01105194 

c 
Aldrin CO.05 UJ <0.05 UJ CO.05 UJ <0.05 u 

alpha-BHC <0.05 UJ CO.05 UJ <0.05 UJ <0.05 u 

beta-BHC CO.05 UJ CO.05 UJ CO.05 UJ co.05 u 

delta-BHC <0.05 LJJ co.05 UJ CO.05 UJ co.05 u 

igamma-BHC (Lindane) <0.05 UJ <0.05 UJ CO.05 UJ co.05 u 

‘alpha-Chlordane CO.05 UJ CO.05 UJ <0.05 UJ co.05 u 

gamma-Chlordane CO.05 UJ <0.05 UJ <0.05 UJ co.05 u 

Chlordane -- _-_ --- -- 

Chlorobenzilate --- -__ _-- --- 

4,4’-ODD CD.1 UJ <Cl.1 UJ CO.1 UJ <O.l u 

4,4’-DDE <O.l UJ CO.1 UJ <O.l UJ <O.l u 

4,4’-DDT -=O.l 113 <O.l UJ co.1 UJ co.1 u 

Diallate ___ ___ --- --_ 

Dieldrin co.3 UJ co.1 UJ <O.l UJ eo.1 u 

Endosulfan I <0.05 UJ <0.05 UJ <0.05 UJ co.05 u 

Endosutfan I1 CO.? UJ <O.l UJ CO.1 UJ co.1 u u 

Endosulfan sulfate CO.1 UJ <O.l UJ CO.1 UJ <O.l u 

Endrin CO.1 UJ ~0.1 UJ <O.l UJ co.1 U 

Endrin aldehyde ~0.1 UJ <O.l UJ CO.1 UJ <O.l u 

Endrin ketone CO.1 UJ CO.1 UJ <O.l UJ <O.l u 

Heptachlor CO.05 UJ CO.05 UJ CO.05 UJ co.05 u 

Heptachlor epoxide <0.05 UJ CO.05 UJ <0.05 UJ co.05 u 

lsodrin __- --- --_ -_- 

Kepone -_ --_ --_ -_ 

Methoxychlor <0.5 UJ CO.5 UJ <0.5 UJ co.5 u 

Toxaphene <5 UJ <5 UJ <5 UJ <5 u 

Aroclor-1016 -cl UJ <I UJ <l UJ <l u 

Aroclor-122 1 <2 UJ <2 UJ <2 UJ <2u 

Aroclor-1232 <l UJ <l UJ <1 UJ -cl u 

Aroclor-1242 <l-W cl VJ <1 UJ <l u 

Aroclor-1248 cl UJ <l UJ Cl UJ Cl u 

Arocloy 1254 . . <lUJ <lUJ $1 UJ: ,. ;, .<llj : 
Aroclor-1260 <l UJ <1 UJ <l UJ Cl u 

. . 
..:. ., : ‘,,. .:,.:. .; 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

w 

J = estimated concentration 

R = rejected 



Validated 

PesticideslPCBs 

GROUNDWATER SAMPLES 

January 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: II of II 

Date: 12128195 

SlfE KBA-1 l-88 KBA-1 l-8C KBA-1 l-9 

SAMPLE ID 08BGWOl OLCGWOl OSGWO1 

CONSTITUENT (Units in ug/l) DATE 01/05/94 0 l/04/94 01105/94 

Aldrin 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC (Lindane) 

alpha-Chlordane 

gamma-Chlordane 

Chlordane 

Chlorobenzilate 

4,4’-DOD 

4,4’-DDE 

4,4’-DOT 

Diallate 

‘ieldrin 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

Endrin ketone 

Heptachlor 

Heptachlor epoxide 

lsodrin 

Kepone 

Methoxychlor 

Toxaphene 

Aroclor- 1016 

Aroclor- 1221 

Aroclor-1232 

Aroclor-I 242 

Aroclor-1248 

Aroclor- 1254 

Aroclor-1260 

<0.05 u <0.05 UJ <0.05 UJ 

<0.05 u <0.05 UJ CO.05 UJ 

<0.05 u <0.05 UJ <0.05 UJ 

co.05 u <0.05 UJ CO.05 UJ 

<0.05 u <0.05 UJ <0.05 UJ 

co.05 u co.05 UJ CO.05 UJ 

co.05 u <0.05 UJ <0.05 UJ 

-_ --- _-_ 

___ --- --- 

co.1 ll CO.1 UJ <O.l UJ 

co.1 u CO.1 UJ <O.l UJ 

<0.7 u co.1 UJ ~0.1 US 

--_ -_- --- 

co.1 u co.1 UJ <O.l UJ 

-co.05 u <0.05 UJ <0.05 UJ 

<O.l u CO.1 UJ <O.l UJ 

<O.l u <O.l UJ CO.1 UJ 

<O.l u CO.7 UJ iO.1 UJ 

co.1 u <O.l UJ <O.l UJ 

co.1 u CO.1 UJ CO.1 UJ 

<0.05 u CO.05 UJ CO.05 UJ 

<0.05 u <0.05 UJ CO.05 UJ 

--- --- --- 

-- --- _-- 

<0.5 u <0.5 UJ <0.5 UJ 

<5 u <5 UJ <5 UJ 

<l u <l UJ <l UJ 

<2 u <2 UJ <2 UJ 

<l u <l UJ <l UJ 

Cl u .<l u3 <l w 

<l u <l UJ <l UJ 

Cl u <lUJ <l UJ 

Cl u <l UJ <l UJ 

I) 
, alues represent total concentrations unless noted < = Not detected at indicated reporting limit ---= Not analyzed 

I 
J = estimated concentration 

I R = rejected 



VaIldated 

Organophosphorous Pesticides 

GROUNDWATER SAMPLES 

January 1994 

Page: IA of 1A 

Date: 12/28/95 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 l-l 1 B KBA-1 l-13A KBA-1 I-19A 

SAMPLE ID 11BGWOl 13AGWOl lSAGWO1 

CONSTITUENT (Units in ugb) DATE 01 I04194 01107194 01106/94 

Iimethoate <2 u <2 u <2 u 

xsulfoton -cl u <I u <l u 

ithyl parathion <l u <l u <l u 

:amphur <I u <l U <l u 

vlethyl parathion <l u <I u <l u 

‘borate <1 u <l u <l u 

Sulfotepp <1 u <1 u <I u 

rhionarin Cl u <l u <l u 

-riethylphosphorothioate <1 u <I u <l u 

J 

‘alues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J 



a 

Validated 

Herbicides 

GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1A of IA 

Date: 12128195 

SITE KBA-II-11B KBA-1 I-13A KBA-I l-19A 

SAMPLE ID 1 IBGWOl 13AGWOl 1SAGWOl 

CONSTITUENT (Units in ugll) DATE 01104/94 O~lO7f94 0 1106194 

2,4-D <2.5 u <2.5 u C2.5 U 

Dinoseb ~0.5 UJ <0.5 UJ CO.5 UJ 

2,4,5-T <0.5 u <0.5 u co.5 u 

Silvex co.5 u <0.5 u co.5 u 

: 
: 

.:. 
:, 

.,., :... “: 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Validated 

Dibenzofurans and Dioxins 

GROUNDWATER SAMPLES 

January 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: IA of IA 

Date: 12128195 

SITE KBA-1 I-1 1 B KBA-1 l-13A KBA-1 l-19A 

SAMPLE ID 1 IBGWOI 13AGWOl 1SAGWOl 

CONSTITUENT (Units in ng/l) DATE 02i22/94 02123194 02123194 

2,3,7,8-TCDD <0.17 u <0.20 u <0.24 U 

2,3,7,8-TCDF co.52 U CO.66 u <0.64 U 

I ,2,3,7,8-PeCDD <0.71 u <0.54 u <0.89 U 

I ,2,3,7,8-PeCDF co.30 u co.29 u <0.37 u 

!,3,4,7,8-PeCDF <0.30 u <0.29 u <0.37 u 

I ,2,3,4,7,8-HxCDD co.55 u <0.50 u <0.72 U 

I ,2,3,6,7,8-HxCDD <0.55 u <0.50 u <0.72 U 

I ,2,3,7,8,9+lxCDD <0.55 u <0.50 u <0.72 U 

I ,2,3,4,7,8-HxCDF <0.41 u co.32 U <0.42 U 

I ,2,3,6,7,8-HxCDF <0.41.u <0;32 U 40.42 u 

!,3,4,6,7,8-HxCDF <0.41 u <0.32 U <0.42 U 

I ,2,3,7&g-HxCDF co.41 u <0.32 U <0.42 U 

I ,2,3,4,6,7,8-HpCDD <0.41 u <0.43 u <0.51 u 

I .2,3,4,6,7,8+lpCDF co.33 u co.33 u CO.58 u 

I ,2,3,4,7,8,9-HpCDF 

ICDD 

ICDF 

<0.33 u <0.33 u <0.58 U 

co.67 U < 0.80 u -co.97 u u 

<2.3 U <1.9 u <2.1 u 

. . . . ; 

: :; 
.:. 

‘alues represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

= estimated concentration 



a 
Validated Analytical Data for Groundwater Samples 

April 1994 



Vahdated 
Page: IA of II 

Inorganic Analytes Date: 01/l O/96 
GROUNDWATER SAMPLES 

April 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-17-l KBA-1 l-IOA KBA-1 l-10B KBA-1 1-1OC 

SAMPLE ID OlGW02 lOAGWO2 lOBGWO2 lOCGWO2 

CONSTITUENT (Units in ugll) DATE 04to5194 04/07/94 04105/94 04/07/94 

Aluminum 16700 J 37500 

Antimony. <3.0 Ll c3.0 u 

Arsenic <l.O u 2.4 J 

Barium 31.9 3 71.8 J 

Beryllium <2.0 u <2.0 u 

Cadmium c3.0 u <3.0 UJ 

Calcium 2790 J 67600 

Chromium 24.6 19.4 

Cobalt c9.0 u <9.0 u 

Copper 11.9 J ~7.0 UJ 

Cyanide <IO.0 u <lO.O u 

Iron 968 45300 

Lead 16.3 13.9 J 

lagnesium 122OJ 17700 

danganese 1 ercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Sulfide 

Thallrum 

Tin 

Vanadrum 

Zinc 

8.2 J 

co.20 u 

<12.6 U 

685 3 

<2.0 u 

<3.0 u 

9090 

<lOOO u 

<I.0 u 

--- 

<5.0 u 

<34.2 U 

401 

0.24 

<12.0 u 

10100 

2.7 J 

C3.0 UJ 

10500 

<IO00 u 

<I.0 UJ 

<13 u 

18.6 J 

132 

23300 J 

<3.0 u 

15.7 

51.2 J 

2.1 J 

<3.0 u 

2190 J 

147 

18.2 J 

50.2 

<IO.0 u 

7390 

12.6 

6850 

38.6 

co.20 u 

135 

18300 

<2.0 UJ 

c3.0 u 

20800 

2000 

Cl.0 u 

--_ 

40.0 J 

96.3 

191 J 

c3.0 u 

1.0 J 

20.6 J 

c2.0 u 

<3.0 UJ 

38700 

48.2 

<9.0 u 

15.4 J 

c 10.0 u 

1080 

2.6 J 

2880 J 

24.6 

-co.20 u 

25.0 J 

3O6OJ 

<2.0 u 

<3.0 UJ 

9820 

<IO00 u 

<I.0 UJ 

Cl3 u 

<5.0 UJ 

<42.5 U 

. ,.: 

: ..: ~ .’ ‘... . :.,: ,.... :.. . 
. ,. . . 

represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Vahdated 

Inorganic Analytes 

GROUNDWATER SAMPLES 

April 1994 

Page: 1B of II 

Date: 01 /I O/96 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-I I-I IA KBA-11-I 1B KBA-1 l-l 1C KBA-1 I-12 

SAMPLE ID 1 lAGW02 IlBGWOP I lCGWO2 12GW02 

CONSTITUENT (Units in ug/lf DATE 04/05/94 04/05194 04/05/94 04/06/94 

Aluminum 

Antimony 

Arsenic 

~ Barium 

1 Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Sulfide 

Thallium 

Tin 

Vanadium 

Zinc 

2120 J --- --_ 7860 

<3.0 u <6U <3.0 u <3.0 u 

<I.0 u 8.0 1.6 J 14.9 

32.0 3 87 27.0 J 73.7 J 

<2.0 u <5 u <2.0 u <2.0 u 

43.0 u <5tJ <3.0 u <3.0 UJ 

2540 J --- 30600 2090 J 

18.1 41 18.2 13.9 

<9.0 u <50 u <9.0 u <9.0 u 

10.7 J 18 27.2 <8.1 UJ 

<IO.0 u <5 u <lOU < 10.0 u 

I880’ *-- 1200 6040 

<I.0 u IOJ 4.7 J 4.0 J 

I740 J .-_ 2590 J 1690 J 

14.9 J --_ 49.0 27.1 

co.20 u co.2 u <0.2ou co.20 u 

< 19.8 U <40 u <15.5 u < 12.0 u 

4150 J ^-- 3370 J 1360 J 

<2.0 u <5 UJ <2.0 u <2.0 u 

<3.0 u <IO u <3.0 u <3.0 UJ 

15200 -__ 40600 8540 

<IO00 u <IO00 u <IO00 u <lOOOU 

<I.0 u <lOU <l.O u <l.O UJ 

<I3 u <IO00 u --- <13 u 

<5.0 u <50 u <5.0 u 6.4 J 

<25.5 u 59 J <33.6 U <29.4 U 

.’ : . . . . ” ..:. .: : ” : .’ ‘.. .’ :. 

:: ;j. :. : : . . . ..: : .’ ..;: 
,. ‘. :” :. .:. : ,., . . . . .,, : :.,. : 

., 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Validated 
Page: 1C of II 

Inorganic Analytes Date: 0117 0196 
GROUNDWATER SAMPLES 

April 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 I-13A KBA-1 l-13B KBA-1 l-14 KBA-11-15 

SAMPLE ID 13AGW02 13BGW02 14GWO2 15GWO2 

CONSTlTUENT (Units in ug/i) DATE 04/09/94 04io9194 04/06/94 04/06/94 

Aluminum --- 1830 _-_ 21800 

Antimony <6 u C3.O u c3.0 u c3.0 u 

Arsenic 8.6 <I.0 u 12.3 19.5 

3arium 70 23.5 J 70.1 J 163J 

Beryllium <5 u <2.0 u <2.0 u <2.0 u 

Cadmium <5 u c3.0 u c3.0 u <3.0 UJ 

Calcium --- 71200 3630 J 34200 

Chromium 47 12.0 47.4 40.3 

Cobalt <50 u c9.0 UJ c9.0 u <9.0 u 

Copper 20 26.2 29.0 13.6 J 

Cyanide c5 u c10.0 u <IOU <IO.0 u 

Iron -_ 1900 11500 10000 

Lead 4.4 J 1.0 J 5.9 J 7.3 J 

sgnesium --- 12200 2040 J 15700 

anganese --- 51.2 28.1 63.6 

ercury co.2 u co.20 u co.20 lJ co.20 u 

Nickel <40 u <12.0 u <50.4 u <12.0 u 

Potassium me- 2240 J 1180 J 5310 

Selenium <5 UJ c2.0 u c2.0 u 11.9 J 

Silver <IOU c3.0 u c3.0 u <3.0 UJ 

Sodium -_- 9950 18100 198000 

Sulfide 41000 u <1ocmlJ <lOcKl u 2000 

Thallium <IOU Cl.0 u <l.O u 1.8 J 

Tin <lOOO u 76.1 .I --_ <13 u 

Vanadium <50 u <5.0 u 16.8 J 19.6 J 

Zinc 73 J 83.7 J 56.8 <36,8 U 

. . : : 
: .‘. ‘: 

values represent total concentrations unless noted 

* 

< = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Vallaatec 

Inorganic Analytes 

GROUNDWATER SAMPLES 

April 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1D of II 

Date: 01 /I O/96 

SITE KBA-17-16 KBA-1 l-l 7A KBA-ll-17B KBA-1 I-17C 

SAMPLE ID 16GW02 17AGW02 17BGW02 17CGW02 

CONSTITUENT Nnits in ug/l) DATE 04to7194 04106194 04to7194 04tO6194 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

potassium 

Selenium 

Silver 

sodium 

Sulfide 

-__ 68100 3920 195 J 

<6 U <3.0 u <3.0 u <3.0 u 

6.1 5.2 J 6.6 J <l.O u 

61 524 65.5 J 22.9 J 

<5 u c2.0 u <2 u <2.0 u 

c&u ~3.0 UJ <3 UJ c3.0 UJ 

_-- 38600 4200 J 16800 

22 76.4 26.5 c5.0 u 

<50 u 9.0 J <9 u c9.0 u 

39 35.9 39.1 34.7 J 

<5 u <IO.0 u <lO.O u <IO.0 u 

17300 3380 -_ 970 

<3 UJ 15.2 J 2.3 J 1.6 J 

-- 21100 1780 J 7tiOO J 

--_ 64.4 21.7 20.7 

<0.2 u 10.20 u <0.2 u co.20 u 

<40 u 22.1 J 29 J <12.0 u 

-- 4070 J 825 J 849 J 

<5 UJ c10.0 u <2 u C2.0 UJ 

<lOU <3.0 UJ <3 UJ <3.0 UJ 

--- 112000 14700 7790 

4000 <1ocmu <lOoQU <lOOO u 

rhelkum <lOU 1.1 J <l UJ <l.O UJ 

Tin 

Janadium 

Zinc 

11000 u 14.2 J <13 u 14.6 J 

<50 u 63.6 J <5 UJ < 5.0 UJ 

~50 UJ ~76.2 U c24.2 U c50.5 u 

. ::. ‘. 
;:: . . . . . . 

:. : ..:’ ., . : . . . . . . :.. 

‘I: ‘. :,,,.‘-,,.‘. :. . . . 

. . ‘,‘Z.’ .., ,,: ,: :. ..: ‘. : .: ., . .I.. .:. ,. : ‘: : 

/alues represent total concentrations unless noted < = Not detected at indicated reporting limit - = Not analyzed 

Y 

I = estimated concentration 



Validated 

inorganic Analytes 

GROUNDWATER SAMPLES 

April 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1E of II 

Date: 01 /I O/96 

SITE KBA-1 l-18 KBA-1 l-19A KBA-1 l-19B KBA-11-2 

SAMPLE ID 18GWO2 19AGWO2 lSBGW02 OZGWOZ 

CONSTITUENT (Units in ugA) DATE Q4/06/94 04m 194 04/06194 04io5194 

Aluminum 

Aritimony. 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

lagnesium 

G 

anganese 

ercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Sulfide 

Thallium 

Tin 

Vanadium 

Zinc 

2670 13900 

c3.0 u 13.0 u 

2.8 J 4.7 J 

42.1 J 57.4 J 

<2.0 u <2.0 u 

~3.0 UJ <3.0 UJ 

2850 J 12000 

8.5 J 35.2. 

c9.0 u <9.0 u 

<?.I3 UJ 29-9 J 

c10.0 u <10-o u 

2180 4900 

1.3 J 4.3 J 

1470 J 3800 J 

13.8 J 22.0 

CO.20 u <0.20 u 

<12.0 u 26.0 J 

642 J 2400 J 

<2.0 u 4.5 J 

C3.0 UJ <3.0 UJ 

10200 5540 

<IO00 u <IO00 u 

<l.O UJ <I.0 UJ 

<13 u <13 u 

<5.0 UJ 12.5 J 

<I?.4 u <44.7 u 

440 

<3.0 u 

Cl.0 u 

14.4 J 

<2.0 u 

13.0 UJ 

3650 J 

<5.0 u 

c9.0 u 

18.1 J 

<lO.O u 

1t70 

Cl.0 UJ 

738 J 

18.0 

CO.20 u 

<12.0 u 

1150 J 

<2.0 UJ 

C3.0 UJ 

8550 

<1000 u 

<I.0 UJ 

<13u 

<5.0 UJ 

C42.3 U 

20700 J 

C3.0 u 

2.3 J 

28.5 J 

<2.0 u 

C3.0 u 

48700 

26.5 

c9.0 u 

4.1 J 

<lO.O u 

3550 

19.2 

3870 J 

24.6 

co.20 u 

c12.0 u 

3760 J 

C2.0 u 

<3.0 u 

7130 

c1ooo u 

<l.O u 

-- 

6.0 J 

c14.5 u 

;,; ‘. : : ..: .: 

alues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Validated 

Inorganic Analytes 

GROUNDWATER SAMPLES 

April 1994 

Page: 1F of II 

Date: 01/1 O/96 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 l-20 KBA-11-21 KBA-1 l-22A KBA-l l-22B 

SAMPLE ID ZOGWOZ 21 GWOZ 22AGW02 22BGW02 

CONSTITUENT (Units in ug/l) DATE iwQ6/94 04106194 04lQ5/94 04105194 

Aluminum 4290 7590 3150 J 450 J 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

~ Selenium 

Silver 

Sodium 

Sulfide 

Thallium 

Tin 

Vanadium 

<3.0 u <3.0 u <3.0 u c3.0 u 

2.9 J 7.1 J 1.2 J 1.5 J 

63.7 J 198J 16.7 J 25.7 3 

<2.0 u <2.0 u c2.0 u <2.0 u 

c3.0 UJ <3.0 UJ <3.0 u <3.0 u 

9310 32900 32900 4310 J 

40.6 16.5 20.1 9.1 J 

c9.0 u <9.0 u <9.0 u <9.0 u 

20.3 J <5.7 UJ 8.4J : 11.5 J 

< 10.0 u <IO.0 u <10.0 u <lO.O u 

3120 9610 8770 68s 

7.7 J 3.4 J 1.1 J 1.3 J 

4730 J 17800 10600 835 J 

29.2 69.3 129 12.1 J 

co.20 u <0.20 u <0.20 LJ co.20 u 

13.0 J <12.0 u c12.0 u c13.7 u 

104OJ i610 J 11800. 17200 

<2.0 u <2.0 u <2.0 u <2.0 u 

<3.0 UJ c3.0 UJ c3.5 u c3.0 u 

35300 23900 8390 35700 

<IO00 u 3000 <lOOOU <IO00 u 

<l.O UJ <l.O UJ <l.O u <l.O u 

<13 u <13 u --_ -- 

<5.0 UJ <5.0 UJ <5.0 u 5.5 J 

Zinc <38.4 u c43.8 U < 19.0 u 41.3 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Validated 

Inorganic Analytes 

GROUNDWATER SAMPLES 

April 1994 

Page: IG of II 

Date: 0 1 /l O/96 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia - 

St-I-E KBA-l l-3A KBA-1 l-38 KBA-l l-3C KBA-1 l-4 

SAMPLE ID 03AGW02 03BGW02 03CGW02 04GW02 

CONSTrrUENT (Units in ug/l) DATE 04/05/94 04/05/94 04/05/94 04/07/94 

Aluminum 12200 J 13100 J 162 J 2960 

Antimony <3.0 u <3.O u <3.0 u <3.0 u 

Arsenic <l.O u 10.9 <l.O u 1.2 J 

Barium 24.2 5 99.1 “I 11;4 J 6.7 J 

Beryllium <2.0 u <2.0 u c2.0 u <2.0 u 

Cadmium <3.0 u <3.0 u <3.3 u <3.0 UJ 

Calcium 230000 1620 J 50100 125000 

Chromium 5.6 J 73.1 8.7 J c5.0 u 

Cobalt <9.0 u 9.6 J 10.3 J <9.0 u 

Capper <3.0 u 21.3 J 3.2 J ~6.6 UJ 

Cyanide <lO.O u <lO.O u <,o.o:u <lO.O u 

Iroti 5870 9200 .<194u 388 

Lead 4.1 8.1 <l.O u -cl.0 UJ 
I 
‘dagnesium 7710 793 ‘J 6640 3480 J 

371 59.9 7.2 J 39.7 

< 0.20 u co.20 u <0.20 u co.20 u 

<12.0 u 46.6 <12.0 u < 12.0 u I Potassium I Selenium 

Silver 

Sodium 

Sulfide 

Thallium 

Tin 

Vanadium 

Zinc 

3710 J 8360 8000 1850 J 
I 

<2.0 u <2.0 u <2.0 UJ <2.0 u I 

c3.0 u c3.0 u <3.0 u <3.O UJ 

5890 34700 25400 3840 J 

< 1000 u <1000 u <IO00 u <IO00 u 

<l.O u <l.O u <l.O u <I.0 UJ 

-- --- --_ <13u 

<5.0 u 18.4 J <5.0 u <5.0 UJ 

c29.6 U 57.8 <11.4u <64.7 U 

.:.. 

,. :, ., ., :.P’ . . . . . . . . . . 

1 

dalues represent total cancentrations unless noted < =Not detected at indicated reporting limit ---=Nat analyzed 

J = estimated concentration 



Validated 

Inorganic Analytes 

GROUNDWATER SAMPLES 

April 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: IH of II 

Date: 01 /I O/96 

SITE KBA-1 l-5 KBA-11-6 KBA-1 l-7 KBA-11-m 

SAIWPLE ID 05GWO2 06GWD2 07GWO2 OBAGWO2 

CONSTITUENT (tlflits in ugll) DATE 04/07/94 04/07/94 04106194 04/06/94 

Aluminum 

~Antimany 

Arsenic 

3arium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Sulfide 

Thallium 

Tin 

Vanadium 

Zinc 

64100 6060 12100 35700 J 

c3.0 u c3.0 u <3.0 u <3.0 u 

2.7 J <I.0 u <l.O u 3.1 J 

81.4 J 13.4 J 31.0 J 40.2 J’ 

c2.0 u <2.0 u <2.0 u <2.0 u 

c3.0 UJ <3.0 UJ <3.0 UJ 3.7 J 

6170 3320 J 2780 J 71600 

63.9 6.3 J 10.4 44.7 

c9.0 u <9.0 u <9.0 u c9.0 u 

42.4 ~3.0 UJ 16.9 J 15.9 J 

<IO.0 u <lO.O u <lO.O u <lO.O u 

7890 832 542 18700 

27.3 J 3.4 J 5.3 J 9.6 

4130 J 950 J 444J 13100 

37.0 15.9 8.9 J 196 

0.44 co.20 u <0.20 u 0.26 w 
<12.0 u c12.0 u <12.0 u <17.2 U 

2940 J 1340 J 141q J 12000 

~2.0 UJ <2.0 u 2.5 J 2.0 J 

<3.0 UJ <3.0 UJ <3.0 UJ <3.0 u 

2810 J 2780 J 5150 18400 

<IO00 u <IO00 u <1000 u <IO00 u 

<l.O UJ < 1 .O UJ <l.O UJ <l.O u 

<13 u <13u Cl3 u -_ 

46.8 J < 5.0 UJ <5.0 UJ 19.1 J 

164 C18.8U c34.6 U <30.5 u 

,, 
‘.Z’.’ .’ ,. ..“.‘. ,, .:. ::. : ;. ,... ‘, .: ; .:. ,‘., : ., ..,. 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Nat analyzed U 
J = estimated concentration 



Validated 
Page: II of II 

Inorganic Analytes Date: 0111 O/96 
GROUNDWATER SAMPLES 

April 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 l-8B KBA-11 -SC KBA-1 l-9 

SAMPLE ID OSBGWOZ 08CGWO2 09GW02 

CONSTITUENT {Units in ug/lf DATE 04/06/94 04/06194 04/05194 

Aluminum 1060 J 5630 J 48500 J 

Antimony. <3.0 u <3.0 u <3.0 u 

Arsenic 2.4 J 2.0 J 1.3 J 

Barium 47.5 J 45.8 J 5l.OJ 

Beryllium <2.0 u <2.0 u c2.0 u 

Cadmium <3.0 u 4.8 J c3.0 u 

Calcium 5050 5310 10700 

Chromium 10.5 17.8 53.9 

Cobalt <9.0 u c9.0 u <9.0 u 

CWF- c3.0 u 11.8 J 14.3 J 

Cyanide <lO.O u <lO.O u c10.0 u 

tron 4910 3810 2470 

Lead <l.O u 3.6 J 13.7 

qagnesium 2180 J 1140 J 2400 J 

vlanganese 

L ercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Sulfide 

Thallium 

Tin 

Vanadium 

Zinc 

43.6 20.6 9.9 J 

co.20 IJ <0.20 u 0.28 

<12.0 u <12.0 u c12.0 u 

5420 1270 J 4700 J 

<2.0 u <2.0 u 2.1 J 

<3.0 u c3.0 u 6.4 J 

43700 7420 4410 J 

<IO00 u <lOoo u <1000 u 

<l.OU <l.O u Cl.0 u 

-- v-- -_- 

c5.0 u 6.6 J 25.3 J 

57.9 68.1 <18.3 U 

: ... 
., .’ 

‘.. . . 

,. .’ ,., : 
‘.. .: .: 

talues represent total concentrations unless noted 

t 

< = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Validatec 
Page: IA of 21 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Date: 01/l 2/96 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia e 

SITE KBA-1 l-l KBA-1 l-l OA KBA-1 l-l OB KBA-II-1OC 

SAMPLE ID 01GWO2 1 OAGWOZ 1 OBG W02 IOCGWOE 

CONSTITUENT (Units in ugll) DATE 04/05/94 04iOY 194 04105194 04/07/94 

Acetone <5 UR <5 UR <IO UR <5 UR 

Acetonitrile -- --- ___ -- 

Acrolein ___ --- --_ __- 

Acrylonitrile --- --- --- --- 

3-Chloro- 1 -propene --- _-- --_ ___ 

Benzene <7 IJ 0.4 J 1 Cl u 

Bromochloromethane <I u <I u <I u <l u 

Bromodichloromethane <1 u -cl u <l:U <‘I u 

Bromoform <l u <l u <I u Cl u 

Bromomethane Cl u <I u <IIF Cl u 

2-Butanone C5 UR <5 UR <5 UR <5 UR 

Carbon disulfide Cl u <l U <1 t.J <1 u 

Carbon tetrachloride <I u <I u <I u <l u 

2-Chloro- 1,3-butadiene -- _-_ -__ -- 

Chlorobenzene <l u 1 1 Cl u 

Chloroethane <I IJ 11 u <I u <I u 

2Chloroethylvinylether --- --- --- --- 

Chloroform <lU <I .u <I u <I u 

Chloromethane <I u <l u <I u <l u 

Chlorodibromomethane <1 u Cl u <l’U Cl u 

1,2-Dibromo-3-chloropropane <lUR. <I u <I UR <l u 

1,2-Dibromoethane <I u <I u <I u <1 u 

Dibromomethane --- --- --_ -__ 

1 ,P-Dichlorobenzene (VOA) <1 u Cl u <l u <l u 

1,3-Dichlorobenzene (VOA) <I u <I u <I u <l u 

1,4-Dichlorobenzene (VOA) Cl u 4 2 Cl u 

trans-1,4-Dichloro-2-butene _-- --- --- --- 

I, 1 -Dichloroethane Cl u <l u 0.6 J <I u 

1,2-Dichloroethane Cl u <l u <l u Cl u 

I ,I Dichloroethene ,-cl u Cl U Cl # Cl u 

I ,2-Dichloroethene (total) --- --- --_ --- 

:&l,2-Ditioroethene. ;’ .<,-“: . . . :. . . . ,, ‘.. .<l..tfi .:,j. ;.; :.:2. ,......:, .. ., ‘.: “:;:<j.u 

:rans-1,2-Dichloroethene <I u <1 u <l u <l u 

I;2-Dichloropropane.I:...: ,,,.‘:‘.. ” i ,. 
” . ..” 

., :‘< 1.f~ :’ ,&-if: ‘, : < 1. tf ;; :, :, ,: : :‘.“.I ‘..< j. ““: 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

a 

I = estimated concentration 

1 = rejected 



0 

Validated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 2A of 21 

Date: 01 /12/96 

SITE KBA-1 l-l KBA-1 l-1OA KBA-1 l-10B KBA-ll-1OC 

SAMPLE ID 01 GWOZ lOAGW02 1 OBGWOZ lOCGWO2 

CONSTITUENT [Units in ugllf DATE 04/05/94 04107194 04/05/94 04/07/94 

r 

I 

cis- 1,3-Dichloropropene 

trams-1,3-Dichloropropene 

1,4-Dioxane 

Ethylbenzene 

Ethyl methacrylate 

Z-Hexanone 

lodomethane 

kobutyl alcohol 

Methacrylonitrile 

Methyl methacrylate 

4-Methyl-2-pentanone 

Methyiene chloride 

Pentachloroethane 

‘ropionitrile 

,?,1,2-Tetrachloroethane 

I ,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1 ,l, 1 -Trichloroethane 

1 ,1,2-Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

1.2.3Trichloropropane 

Vinyl acetate 

Vinyl chloride 

Xylene (total) 

<I u Cl u <I u <I u 

<1 u Cl u <l u Cl u 

--_ --- --_ ___ 

<I u Cl u 12 Cl u 

___ --- --_ --- 

<5 u c5 u <5 u c5 u 

_-_ --- --- --- 

-- _-- _-- -- 

-__ --- --- ___ 

-- --- _-- --- 

c5 u c5 u c5 u c5 u 

c2 u <2u <2 u c2 u 

--- _-- --_ -__ 

-_ _-a --_ --- 

Cl u Cl u <l u Cl u 

A- -a* -_* -- 

Cl u <l u Cl u Cl u 

<I u <l u <l u Cl u 

Cl u Cl u 0.7 J Cl u 

<lU Cl w Cl u <I u 

<I u Cl u Cl u Cl u 

Cl u Cl u Cl u Cl u 

--_ __- --_ ___ 

-- --- --_ -_ 

--_ -_- --_ --- 

<1 u Cl u Cl u Cl u 

Cl u Cl u 3 Cl u 

‘, .:: . : : . . : ., : ::‘. : : 

alues represent total concentrations unless noted C = Not detected at indicated reporting limit -- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 
Page: 1B of 21 

Volatile Organic Compounds Date: 01 /12/96 
GROUNDWATER SAMPLES 

April 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 4 

SIJE KBA-11-l ‘lA KBA-1 l-l 1B KBA-1 l-l 1C KBA-‘l l-12 

SAMPLE ID 1 lAGW02 1 ‘I BGWOZ 11 CGWOZ 12GW02 

CONSTllUENT (Units in ugll) DATE 04/05/94 04105/94 04/05/94 04106/94 

Acetone c26 UR c50 u Cl5 UR <5 UR 

Acetonittile _-_ <50 u --- --- 

Acrolein --- c50 UR --_ --- 

Acryionitriie -- <50 u --_ __* 

3-Chloro-1 -propene --- c5.0 u -_- __- 

Benzene Cl u c5.0 u Cl u Cl .u 

Bromochloromethane Cl u --- Cl u Cl u 

Bromodichloromethane Cl’U c5.0 u <I tl Cl u 

Bromoform Cl u c5.0 u Cl u Cl u 

Bromomethane Cl u <IO u <I u CIU 

2-Butanone c5 UR c50 u c5 UR c5 UR 

Carbon disulfide <.J ..u : <5,0 u <l.U Cl u. 

Carbon tetrachloride Cl u c5.0 u Cl u Cl u 

2-Chloro- 1,3-butadiene -- c5.0 u h-4 -_ 

Chlorobenzene Cl u c5.0 u Cl u Cl u 

Chloroethane Cl u Cl0 u Cl u Cl u u 

2Xhloroethylvinylether --- --- --- --_ 

Chloroform Cl u c5.0 u <I u Cl u 

Chloromethane Cl u Cl0 u Cl u Cl u 

Chlorodibromomethane Cl u c5.0 u Cl Ll Cl u. 

1,2-Dibromo-3-chloropropane cl UR Cl0 u cl UR cl UR 

1.2-Dibromoethane Cl u c5.0 u <I u Cl u 

Dlbromomethane --- c5.0 u --- --- 

1.2~Dichlorobenzene WOA) Cl u --- Cl u Cl u 

1,3-Dlchlorobenzene (VOA) Cl u --- Cl u Cl u 

1 +Dichlorobenzene (VOA) Cl u PI- Cl u Cl u 

:rans-1,4-Dlchloro-2-butene --- c5.0 u --- --- 

I,1 -Dichloroethane Cl u c5.0 u Cl u Cl u 

I ,2-Dichloroethane Cl u c5.0 u Cl u Cl u 

I ,1-Dichloroethene Cl u c5.0 u Cl tt Cl u 

I ,2-Dichloroethene (total) --_ c5.0 u --- --- 

:is+? ,2-%zhloroethene ,<l,.lJ --- ‘<:l u., ‘, c 1 ,u’ j:: ; j 

:rans-1,2-Dichloroethene Cl u --- Cl u Cl u 

I j2-Dichlproproparii3 ‘. ..: .<,‘u &jO’U. : :.” :..: :<;I:$ : ..*,j q 2 

Jalues represent total concentrations unless noted C = Not detected at indicated reporting limit --- = Not analyzed 

Y 

I = estimated concentration 

1 = rejected 



Validated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Page: 28 of 21 

Date: 01 /I 2196 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

CONSTITUENT (Units in ugllf 

cis-1,3-Dichloropropene 

SITE 

SAMPLE ID 

DATE 

- 

KBA-1 l-11A KBA-1 l-l 1B KBA-1 l-l 1C KBA-1 l-12 

11AGW02 1 lBGW02 11 CGWOZ 12GW02 

O4/05/94 04/05/94 04/05/94 04/06/94 

<I u <5.0 u <I u <I u 

trans-‘l,3-Dichloropropene <1 u <5.0 u <l# <1 u 

1,4-Dioxane --- <IO00 UR --- --- 

Ethylbenzene <I u <5.0 u <I U Cl u 

Ethyl methacrylate --- <5.0 u --- --- 

2-Hexanone 45 u <50 u <5 u <5 u 

lodomethane --- <IO u --_ --_ 
I 

Isobutyl alcohol 

Methacrylonitrile 

Methyl methacrylate 

4-Methyl-2-pentanone 

Methylene chloride 

Pentachloroethane 

Yopionitrite 

5tyrene 

!I ,I, 1,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

retrachloroethene 

Toluene 

1,7,1 -Trichloroethane 

1 ,1,2-Trichloroethane 

-- ~500 UR --- --_ 

--- <20 u --- __- 

-- <5.0 u m-v --- 

<5 u <50 u c5 u <5 u 

<2 u <5.0 u <2tt <2 u 

--- <50 u --- --- 

-_ <20 u 4-4 -- 

<l u <5.0 u <l u <I u 

--_ <5.0 u --- -- 

<l u c5.0 u <I u <I u 

<I u ccl.0 u <1 w <I u 

<l u <5.0 u <I u <I u 

Cl u <5,O.U <I u <1 u 

<I u <5.0 u <I u <l u 

<I u <5.0 u <I w <I u 

___ <5.0 UJ --_ --_ 

-_ K5.0 u --_ --- 

--- <50 UJ --- --- 

Tnchloroethene 

lrlchlorofluoromethane 

1,2,3-Trichloropropane 

dlnyl acetate 

Qinyl chloride 

Kylene (total) 

<1 u <lOU Cl u -cl u 

<l u <5.0 u <l u <I u 

: ., 

: 

: 
::, .“.. 

: 

‘. 

, alues represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

J = estimated concentration 

R = rejected 



Vaildated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1C of 21 

Date: 01 /I 2196 

SITE KBA-ll-13A KBA-1 l-136 KBA-11-14 KBA-1 I-15 

SAMPLE ID 13AG W02 13BGW02 14GW02 15GW02 

CONSTITUENT (Units in ugR) DATE 04/09194 04109194 04106194 04/06/94 

Acetone ~830 U <5 UR <5 UR <8 UR 

Acetonitrile <830 u ___ _-- _-- 

Acrolein < 830 UR -_- _-- --_ 

Acrylonitrile ~830 U3 __- -__ _-- 

3-Chloro-1 -propene <83 U __- -__ -__ 

Benzene <83 u <1 u <l u <I u 

Bromochloromethane ___ <l u <1 u <l u 

Bromodichloromethane ~83 U <l u <l u <1 u 

Bromoform <83 U <I u <l u <l u 

Bromomethane’ <17ou <I tl <l tJ <I u 

2-Butanone <830 U <5 UR <5 UR <5 UR 

Carbon &&fide .<83U <l w Cl U <l u 

Carbon tetrachloride <83 U <l u <l u <l u 

2-Chloro- 1,3-butadiene <83 u _._ --_ -- 

Chlorobenzene <83 U <l u <l u <l u 

Chloroethane <170 u <l tJ <l u <7 u u 

2-Chloroethylvinylether -_- _-- --- -_- 

Chloroform ~83 U <l u <l u <l u 

Chloromethane <170 u <l u <l u <l u 

Chlorodibromomethane <83 u <l u <l u <l u 

1,2-Dibromo-3-chloropropane <170 u <l UR <1 UR <l UR 

1,2-Dibromoethane <83 u <l u <l u <I u 

Dibromomethane <83 U --- -_- _-- 

1,2-Dichlorobenzene (VOA) -- <l u <l u <l u 

1,3-Dichlorobenzene (VOA) --_ <l u <l u <l u 

1 +Dichlorobenzene (VOA) -- <l u <l u <l u 

trans-1,4-Dichloro-2-butene <83 U --- -_- -__ 

1,l -Dichloroethane C83 u <l u <l u <l u 

1,2-Dichloroethane <83 U <l u <l u <l u 

I,1 -Dichloroethene <83 u Cl u <1 w <l u 

1,2-Dichloroethene (total) 1800 --- -__ _-_ 

5y?;2-t)ichlo~oethene .’ 
..: . . .,. 

” : 1. ..:: ..; : -- <It3 ‘k1.0. :-<1 U’ ,:: .‘. 

trans-1,2-Dichloroethene --- <1 u Cl u Cl u 
j~~~~c~io~oprop~na. ,’ ,, ,. .: “.,.. j ..,;: .,,. :. ,. <‘&:u ;. 1, j <j .jj .‘. : <I.#” :<;‘:U,, ‘>:I 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

u 

J = estimated concentration 

3 = rejected 



Validated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 2C of 21 

Date: 01 I1 2196 

SITE KBA-1 l-13A KBA-1 l-136 KBA-11-14 KBA-1 l-l 5 

SAMPLE ID 13AGW02 13BGW02 14GW02 15GW02 

CONSTITUENT (Units in ugll) DATE 04/09/94 04/09/94 04/06/94 04/06/94 

cis-1,3-Dichloropropene 

trans-l,3-Dichloropropene 

1,4-Dioxane 

Ethylbenzene 

Ethyl methacrylate 

2-Hexanone 

lodomethane 

lsobutyl alcohol 

Methacrylonitrile 

Methyl methacrylate 

4-Methyl-2-pentanone 

Methylene chloride 

Pentachloroethane 

ropionitrile 

Styrene ~83 U <I u Cl u <1 u 

<83 U <l u <I u <7 u 

<83 U <l u <l u <1 u 

<17000 u --_ --- --- 

320 -cl u <I u <I u 

<83 U --_ --- _-_ 

<830 u <5 u <5 u C5 u 

<170 u --- --- --_ 

<8300 u _-- --- --_ 

c330 u --- -__ ___ 

C83 u ^-- --^ --- 

<830 U <5 u <5 u <5 u 

<83 u <2tJ <2u <2 u 

c50 u -_- --- -_- 

<330 lJ --_ --- A_ 

alues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 

I 
1, ‘l, 1 ,P-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

<a3 u -_- --- -- 

<83 U <I u <I u <I u 

Tetrachloroethene 

Toluene 

1 ,l,l -Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethene 

580 <I u <1 u <I u 

89 <l u <l u <l u 

<83U. Cl u <I u <I u 

<83 U <l u <l u <l u 

2400 <I u <I u <I u 

Trichlorofluoromethane 

1,2,3-Trichloropropane 

Vinyl acetate 

tiny1 chloride 

Xylene (total) 

<83 U --- --_ ___ 

<83 u --- --- -- 

<830 UR --- --- --_ 

11OJ Cl w <l u <1 u 

200 <l u Cl u <l u 



Validated 
Page: 1D of 21 

Volatile Organic Compounds Date: 01 /12/96 
GROUNDWATER SAMPLES 

April 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia d 
I 

SITE KBA-1 l-16 KBA-1 l-17A KBA-1 l-l 7B KBA-1 l-17C 

SAMPLE ID 16GWO2 17AG W02 17BGW02 17CGWO2 
I 
~ CONSTlTUENT (Units in ugll) DATE 04lO7194 04/06/94 04107l94 04tO6194 

Acetone 84 <5 UR <7 UR <ll UR 

Acetonitrife <84 U _._ _-_ --- 

Acrolein ~84 UR --- --- --- 

Acrylonitrile c84 UJ --- --- --- 

3-Chloro- 1 -propene <8.4 U --- --_ -__ 

Benzene C8.4 u <7 u <I u <1 u 

Bromochloromethane --- <l u <I u <I u 

Bromodichloromethane ,, <8.4 U <I u Cl u <l u 

Bromoform c8.4 U <I u Cl u <I u 

Bromomethane <I7 u <I u <I U <I u 

2-Butanone 200 c5 UR <5 UR <5 UR 

Carbon disuffide C8.4 u -<l’U <lU <I u 

Carbon tetrachloride <8.4 U <I u <l u <l u 

2-Chloro- 1.3-butadiene ~8.4 U e-4 --- -- 

Chlorobenzene c8.4 U <I u Cl u <1 u 

Chloroethane <I711 Cl u Cl u <I u Qd 

2-Chloroethylvinylether ___ -_- --_ --- 

Chloroform C8.4 u <I u <I u <I u 

Chloromethane <I7 u <I u <I u <l u 

Chlorodibromomethane C8.4 U <I u Cl tt <1 u 

1,2-Dibromo-3chloropropane <17 u <l UR <I u <l u 

1 .2-Dibromoethane <a.4 u <I u <I u <I u 

Drbromomethane ~8.4 U --_ --_ _-- 

1,2-Dichlorobenzene (VOA) -- <l u <I u Cl u 

1,3-Dichlorobenzene WOA) --_ <l u <I u <l u 

1,4-Dichlorobenzene (VOA) -- Cl u <l u <I u 

trans-1,4-Dichloro-2-butene <8.4 U --- --- --- 

I,1 -DichJoroethane 11 <I u <I u <I u 

1,2-Dichloroethane <8.4 U <I u <1 u Cl u 

I,1 -Dichloroethene C8.4 u <I u <l u -21 u 

1,2-Dichloroethene (total) 4.0 J --- --- --- 

cis-q ,2-DicM.oroethene . . -- :: : t1.u <i o.... ..: ‘<l:u. ... . ‘, 
,. 

trans-1,2-Dichloroethene 
. 

--- Cl u <l u Cl u 

1;2-Dichloio&opane ‘. <&4 u <lg.).’ ‘. 23 i..’ .” .< ‘f. iii,,;: . ..., .,. ” 

values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

3 = rejected 



Validated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Page: 2D of 21 

Date: 01/l 2/96 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

CONSTITUENT (Units in ugll) 

cis-1,3-Dichloropropene 

SITE 

SAMPLE ID 

DATE 

KBA-‘II-16 KBA-1 l-l 7A KBA-1 l-17B KBA-1 I -I 7C 

16GW02 17AGW02 17BGW02 17CGWO2 

04/07/94 04106194 04/07/94 04/06/94 

<a.4 u <I u <I u <I u 

trans-7,3-Dichloropropene <8.4 U <I u <I u Cl u 

1,4-Dioxane 

Ethylbenzene 

<1700 u --_ --- --- 

C8.4 u <I u <I u <I u 

Ethyl methacrylate <8.4 U --- --- --- 

2-Hexanone 

lodomethane 

<84U <5 u <5 u c5 u 

<17 u --- --_ _-- 

lsobutyl alcohol 

Methacrylonitrile 

<840 IJ --- _-- -- 

<33 u --_ __- --- 

Methyl methacrylate 

4-Methyl-2-pentanone 

<a.4 u 

290 <5 u 6 <5 u 

11 <2u 0.5 J <2 u Methylene chloride 

Pentachloroethane <50 u --- --- -_- 

‘ropionitrih 

.I 

Styrene 

I ,I ,1,2-Tetrachloroethane 

1 ,I ,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1,1, I -Trichloroathane 

1 ,1 ,2-Trichloroethane 

Trichloroethene 

Tnchlorofluoromethane 

1,2.3-Trichloropropane 

Vrnyl acetate 

Vrnyl chloride 

Xylene (total) 

c33 u --- ___ ,’ -- 

<8.4 U <l u <I u <I u 

ca.4 u __* --- --- 

<8.4 U Cl u Cl u <l u 

<a.4 u <l u <I u Cl u 

24 <l u <l u <l u 

C8.4 U, <l u <I U Cl u 

<8.4 U <l u Cl u <I u 

<a.4 u <I u <l u <I u 

~8.4 U -__ --_ --_ 

c8.4 U --_ --_ -_ 

<84 UR --_ -__ -__ 

<I7U <l u Cl u <I u 

5.4 J <I u Cl u <l u 

: : 
. .. ‘... .’ 

., : :.:, 

; ,. :. ;: ‘. 
. . . . . . 

:, .” 
‘. 

Values represent total concentrations unless noted C = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



VaIldated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Page: IE of 21 

Date: 01 /I Z/96 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia - 

SITE KBA-11-18 KBA-1 ‘I-19A KBA-1 I-19B KBA-1 l-2 

SAfflPLE ID 1 BGW02 lSAGWO2 1 SBGW02 02G W02 

CONSTiTUENT (Units in ugll1 DATE 04/06/94 04/07/94 04106194 04/09/94 

Acetone <9 UR <5 UR 120J <8 UR 

Acetonitrile -- _-- --- --- 

Acrolein ___ __- --- _-- 

Acrylonitrile _- _-- ___ --- 

I3-Chloro-1 -propene --_ -__ --- _-- I 

Benzene <1 u <I u <1 u czu 

Bromochloromethane <I u <l u <l u <2 u 

Bromodichloromethane <1 u Cl U Cl u <2 u 

Bromoform <l u <I u <1 u c2 u 

Bromomethane Cl u <I u <I u <2u 

2-Butanone <5 UR <5 UR <6 UR c8 UR 

Carbon disulfide <I u ClU (1 u- <2 u 

Carbon tetrachloride Cl u Cl u <l u <2 u 

P-Chloro- 1,3-butadiene -- _*A --- __- 

Chlorobenzene <l u Cl u <l u <2 u 

Chloroethane Cl u <I u <I tJ <2 u 

2-Chloroethylvinylether --- _-- --- --- 

Chloroform <I u <I u <1 u <2 u 

Chloromethane Cl u <l u <I u <2 u 

Chlorodibromomathane <I u <l u <l w <2u 

1.2~Dibromo-3-chloropropane <I UR <l u <l u <2 UR 

1,2-Dibromoethane <I u <I u <l u c2u 

Dibromomethane _-_ -_- _-- --- 

1,2-Dichlorobenzene (VOA) Cl u <l u <1 u <2 u 

1,3-Dichlorobenzene (VOA) <l u -cl u <l u <2 u 

1,4-Dichlorobenzene (VOA) <I u Cl u <l U 0.8 J 

trans-1,4-Dichloro-2-butene -__ _-- --- --- 

I,1 -Dichloroethane <1 u <I 0 <I u <2 u 

1,2-Dichloroethane <l u <l u <l u <2 u 

1,l Dichloroethene <lU. ClU <l U <2 u 

1,2-Dichloroethene (total) --_ --- --- --- 

cis-9;2-Diihloroethene <I U’. 0.8 J <14.l ..:f.O’ ‘.. j 

trans-1,2Dichloroethene Cl u <I u <l u c2 u 

1;2$ichloropropane I : : ‘I”, : <lU :. C1.U <1:u ‘. .c2u 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validatea 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 2E of 21 

Date: 01 I1 2196 

CONSTITUMT (Units in ug/l) 

cis- 1,3-Dichloropropene 

SITE 

SAMPLE ID 

DATE 

KBA-1 l-18 KBA-1 l-19A KBA-1 l-196 KBA-17-2 

18GWO2 19AGW02 19BGW02 OZGWOZ 

04/06/94 04/07/94 04106194 04/09/94 

<I u <l u <l u <2 u 

trans-1,3-Dichloropropene <1 u <1 u -cl u <2 u 

1,4-Dioxane _-- --- --- --- 

Ethylbenzene Cl lJ <I u <1 u <2iJ 

I Ethyl methacrylate _-- --- --- --- 

2.Hexanone <5 u <5U <su <8U 

I lodomethane --_ _-_ --- -__ 

I lsobutyl alcohol 

Methacrylonitrile 

Methyl methacrylate 

4-Methyl-2-pentanone 

Methylene chloride 

Pentachloroethane 

__- -_- --_ -__ 

--^ --- -.e -- 

10 <5 u <6 U <8 U 

<2 u <2u <2u <3u 

-__ --_ --- --_ 
I 

‘vopionitrite 

jtyrene 

)I ,I, 1,2-Tetrachloroethane 

1 ,I ,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1 ,l ,1 -Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

1,2,3-Trichloropropane 

Vtnyl acetate 

Vinyl chloride 

Xylene (total) 

-- u-_ --- _*_ 

<1 u <I u <I u <2 u 

s__ --- -de -- 

<l u <I u <l u <2 u 

<7 u <I u <l u c2 u 

<l u <I u <1 u 0.7 J 

<lU , <I u <l u <2u 

<l u <1 u Cl u <2 u 

<I u <1 u <I u <2u 

-_- --- --- -__ 

-- _-_ --- -- 

--_ --_ --- ___ 

<I u <l u <l u 33 

<l u <l u Cl u <2 u 

. . 

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

represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Valioated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1F of 21 

Date: 01 /I 2196 

SITE KBA-II-20 KBA-1 l-21 KBA-l l-22A KBA-1 l-228 

SAMPLE ID ZOGWOZ 21GWO2 22AGWO2 22BGW02 

CONSTITUENT (Units in ugll) DATE 04/06/94 04/06/94 04/05/94 04105194 

Acetone 

Acetonitrile 

<7 UR <14 UR <5 UR 82 J 

_-- --- --- -- 

Acrotein --_ --_ --_ --- 

Acrylonitrite -- --_ --- -__ 

3Chloro- 1 -propene --- --_ _-_ --- 

Benzen? <I u xi u 0.6 J 4 

Bromochloromethane <l u <I u <l u c2 u 

Rromodichloromethane <I u <l 0 <l u <2 u 

Bromoform <l u <I u <l u <2 u 

Bromomethane <I u <I u <I l.J <2 u 

2-Butanone <5 UR <5 UR c5 UR Cl2 UR 

Carbon disulfide .. <l u <I u Cl u c2.u 

Carbon tetrachloride <l u <I u <l u <2 u 

2-Chloro- 1,3-butadiene -_ --- --- -- 

Chlorobenzene <I u <I u 4 <2 u 

Chloroethane <I u <I u <l u <2u 

2-Chloroethylvinylether ___ --- --- ___ 

Chloroform <I u <I u <1 u <2 u 

Chloromethane <l u Cl u <I u <2 u 

Chlorodibromomethane Cl u <I u <I u c2u 

1,2-Dibromo-3-chloropropane <l UR <I UR <l UR <2 UR 

1,2-Dibromoethane <I u <I u <I u c2 u 

Dibromomethane ___ --_ ___ --_ 

1,2-Dichlorobenzene (VOAI Cl u Cl u <l u <2 u 

I ,3-Dichlorobenzene (VOA) <l u Cl u <I u c2 u 

1,4-Dichlorobenzene (VOA) <l u Cl u 5 c2u 

trans-1,4-Dichloro-2-butene --- --_ --- --- 

I,1 -Dichtoroethane <I u <I l3 Cl u c2 u 

1,2-Dichloroethane <I u Cl u <I u c2 u 

I ,I-Dichloroethene <1 u <lU Cl u <2u 

1,2-Dichtoroethene (total) --- --- ___ --- 

dis-‘f,25)ichloioatfiene ‘. <2u e.1-b ‘; <Iti ,’ .’ f:g-.. :.:. 

trans-1 ,P-Dichloroethene <l u Cl u <I u <2 u 

$ 3Jj&,~o~&r&~ne ., : .’ .<I ,u:. . . : <lU. .: ‘i2 ” .,.’ .‘.: “. : <i:u 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Page: 2F of 21 

Date: 01/l 2/96 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 l-20 KBA-1 l-21 KBA-1 I-22A KBA-1 l-22B 

SAMPLE ID 20G W02 21GWO2 22AGWO2 22BGW02 

CONSflfUMT (Units in ug/l) DATE 04/06/94 04/06/94 04/05/94 04/m/94 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

1,4-Dioxane 

Ethylbenzene 

Ethyl methacrylate 

2-Hexanone 

lodomethane 

Isobutyl alcohol 

Methacrylonitrile 

Methyl methacrylate 

4-Methyl-2-pentanone 

Methylene chloride 

Pentachloroethane 

-0pionitrile 

‘tyrene 

1 ,I ,1 ,P-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1,7,1 -Trichloroethane 

1 ,l ,2-Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

1,2,3Trichloropropane 

Vinyl acetate 

Vinyl chloride 

Xylene (total) 

<I u <I u <I u <2 u 

<1 u Cl u Cl u <2 u 

_-- --- --- --_ 

Cl u <I u <I u 44 

--- -__ --- --- 

<5 u <5 u <5 u <I2 u 

_-- -__ _-_ --_ 

-- --_ --_ --- 

_-- ___ --- --_ 

em --- --- --- 

<5 u <5 u <5 u <12 u 

<2 u <2u <2tl ‘C5 u 

-_- -_- --- --_ 

-- _*_ --_ -- 

<I u Cl u <1 u <2 u 

._. --- --- A-- 

<l u <l u <1 u <2 u 

<1 u -cl u <l u <2 u 

<1 u <l u <l u 4 

<lU Cl u <I u c2u 

<l u <l u <I u <2 u 

<I u <I u <I u <2u 

--- ___ --- --_ 

-- _-_ --- -- 

-__ --- _-_ --- 

Cl u <l u <l u <2u 

<l u <1 u <l u 5 

: :. . ,. . . 

represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 
Page: IG of 21 

Volatile Organic Compounds Date: 01 /I 2/96 
GROUNDWATER SAMPLES 

April 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia * 

SITE KBA-1 I-3A KBA-1 l-38 KBA-l l-3C KBA-1 t-4 

SAMPLE ID 03AGW02 03BGW02 03CGWO2 04G W02 

CONSTITUENT (Units in ugAt DATE 04/09/94 04105194 04/05/94 04/07194 

Acetone <5 UR <5 UR <5 UR <5 UR 

Acetonitrite -__ -._ ..- -- 

Acrolein -.. ___ -.- . . . 

Acrylonitrile -- _-- __. .-_ 

3-Chloro-1 -propene -.. --- _.. ..- 

BErlZ8w3 <I u 6 Cl u Cl .u 

Bromochloromethane <I u Cl u Cl u <I u 

Bromodichloromethane Cl. u -cl u <l u Cl u 

Bromoform <1 u -cl u <1 u Cl u 

Bromomethane <I u <‘l u <I u <I u 

2-Butanone c5 UR <5 UR <5 UR <5 UR 

Carbon disulfide Cl u <i u <l u <l u 

Carbon tetrachloride <I u <I u <I u <I u 

2-Chloro-1,3-butadiene -- --. _._ -. 

Chlorobenzene 3 <l u <I u <I u 

Chloroethane <I u -cl IJ Cl u Cl u 

2-Chloroethylvinylether ..- . . . _.. --- 

Chloroform <l u <I u <I u <I u 

Chloromethane <I u <1 u <I u <I u 

Chlorodibromomethane Cl u <I u <I u <I u 

1,2-Dibromo-3-chloropropane <I UR <l UR <I UR -cl u 

1,2-Dibromoethane <I u <I u <I u <I u 

Dibromomethane -_. -_- --- ..- 

1 ,P-Dichlorobenzene (VOA) -cl u <l u <I u <1 u 

1,3-Dichlorobenzene (VOA) <1 u <I u <I u <l u 

1,4-Dichlorobenzene (VOA) 7 <I u Cl u <l u 

trans-1,4-Dichloro-2-butene --. .-. -.. ..- 

I,1 -Dichloroethane <I u <I u <I u <I u 

1.2.Dichloroethane <I u <l u <I u <I u 

1,l Dichloroethene Cl u <j u C1.U <lU 

1,2-Dichloroethene (total) -.. -.. -.- . . . 

cis-‘3 ,ZDichloroethene <ll.J. 11.8 <lU-: .<jU . . ...’ 

trans.1,2-Dichloroethene <I u <I u <I u <I u 

1’,2Dichloropropane <lci .. c.1’ u <‘f y ‘: < 1 ,u : :. 

Values represent total concentrations unless noted C = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Page: 2G of 21 

Date: 01 /12/96 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-113A KBA-l l -3B UBA-1 l-3C KBA-114 

SAiulPLE ID 03AGW02 03BGW02 03CGWO2 04GWO2 

CONSTITUENT (Units in ug/ll DATE 04109194 04/05/94 04105194 04/07/94 

cis-1,3-Dichloropropene 

trans- 1,3-Dichlorapropene 

1,4-Dioxane 

Ethylbenzene 

Ethyl methacrylate 

2-Hexanone 

lodomethane 

Isobutyl alcohol 

Methacrylonitrile 

Methyl methacrylate 

4-Methyl-2-pentanane 

Methylene chloride 

Pentachloroethane 

‘ropionitrile 

‘tyrene 

r , ‘l, 1,2-Tetrachlaroethane 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

l,l,l-Trichloroethane 

1,1,2-Trichloroethane 

Trtchloroethene 

lnchlorofluoromethane 

1,2,3-Tnchloropropane 

VInyI acetate 

vtnyl chloride 

Kylene (total) 

<l u <l u <1 u -cl u 

Cl u <1 u <I u Cl u 

--_ --- -__ --- 

-cl u 9 Cl u <l u 

--- --- _-- --- 

c5 u <5U <5 u <5 u 

--- --- --- --- 

_*_ --- --- -- 

--- -_- --- --- 

--- --- e-e _-- 

<5 u 0.9 J <5 u c5 u 

<2 u <2 u <2u <2 u 

___ ___ -_- _-- 

-- --- w-h -- 

<I u <l u <l u <l u 

-^ --- _-* -- 

<l u Cl u Cl u <l u 

Cl u <1 u <1 u <I u 

Cl u 0.8 J <l u <l u 

<lfJ <l u <1 u <l u 

<l u -cl u <l u <l u 

<1 u 0.6 J <I u -cl u 

--- --- --- --- 

-- --- --- -- 

--- --- --- _-- 

Cl u Cl u <l u <l u 

Cl u 2 <l u <l u 

. . .. ,.. ..... :, ,:, . ..’ : .: 

alues represent total concentrations unless noted C =Not detected at indicated reporting limit ---=Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1H of 21 

Date: 01/l 2/96 

SITE KBA-1 l-5 KBA-I 1-6 KBA-1 l-7 KBA-1 I-8A 

SAMPLE ID 05GW02 06GWO2 07GWO2 08AGWO2 

CONSTifUENT (tJflits in ug/ll DATE t-M/07/94 04/07/94 04106t94 04/06/94 

Acetone 

Acetonitrite 

Acrolein 

Acrylonitrile 

3-Chlaro-1 -propene 

3enrene 

Bromochloromethane 

Bromodichloromethane 

Bromafarm 

Bromomethane 

2-Butanane 

Carbon disulfide 

Carbon tetrachloride 

2-Chloro- 1,3-butadiene 

Chlarobenzene 

Chlaroethane 

2-Chloroethylvinylether 

Chloroform 

Chlaromethane 

Chlorodibromomethane 

1,2-Dibroma-3-chlorapropane 

1.2-Dibramaethane 

Dibromomethane 

1,2-Dichlorobenzene (VOA) 

1,3-Dichlorobenzene (VOA) 

1,4-Dichlorobenzene (VOA) 

trans-1,4-Dichlaro-2-butene 

I, 1 -Dichloroethane 

<5 UR <5 UR <5 UR <5 UR 

--- --- ___ -_ 

-__ --_ --- _-_ 

-__ -__ --- -- 

--_ --_ --_ ___ 

<l U’ <1 u <l u -cl u 

<l u <l u Cl u Cl u 

‘cl u <l u Cl u Cl u 

<l u <l u Cl u <1 u 

<l u <I u <I y Cl u 

<5 UR <5 UR <5 UR c5 UR 

Cl u: (1 u <I u -Cl u 

<l u Cl u <1 u <l u 

-_ --- --_ -- 

<I u Cl u <l u Cl u 

<7 u’ <l u <I w Cl u u 

--_ -_- --- --_ 

Cl u <I u Cl u <I u 

<l u Cl u Cl u -cl u 

<I u <l u Cl w Cl u 

Cl u <l u <I UR cl UR 

<I u <I u <l u Cl u 

--_ --- __- __- 

<1 u <l u <l u <l u 

<l u Cl u <l u <l u 

<l u 0.5 J Cl u <l u 

--_ _-_ --- _-- 

<I u <I u <I u Cl u 

1,2-Dichloroethane <l u <l u <l u <l u 

1,l -Dichloroethene 

1 ,P-Dichloroethene (total) 

-<I u il u -<l U <l u 

-_- --- --- --_ 
“‘. 

cis-l.2-Dichlor?dih’ene ,:‘. : .: .:<I u ‘<,I u’ ” <l w ., : -<l”U ‘. 

trans-1,2-Dichlaroethene <l u Cl u <l u Cl u 
,. ‘. : 

j,2-&jhl&oprqp&ne :‘. ’ : ,’ ’ ., : e1.U ‘.‘<l..u. 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

u 

J = estimated concentration 

3 = rejected 



Validated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 2H of 21 

Date: 01 /12/96 

CONSTlTUENt (Units in ugll1 

cis-1,3-Dichloropropene 

SITE 

SAMPLE ID 

DATE 

KBA-11-5 KBA-1 l-6 KBA-1 l-7 KBA-11-8A 

05GWO2 06GWO2 07GWO2 OBAGW02 

04107194 04107194 04106194 G&/O6194 

<l u <1 u -cl u <I u I trans-l,3-Dichloropropene 

( 1 ,CDioxane 

<1 u <l u Cl u cl u 

___ --- --- --- 

Ethylbenzene 

Ethyl methacrylate 

2-Hexanone 

<I u <1 u -cl u cl u 

-_- __- __- _-- 

<5 u <5 u <5 u c5 u 

I lodomethane --- --- -__ -__ 

I Isobutyl alcohol 

1 Methacrylonitrile 

--_ _-- --- -- 

--_ _-_ --- -_. 

Methyl methacrylate 

4-Methyl-2-pentanone 

Methylene cbioride 

--- --- -__ --- 

<5 u <5 u <5 u <5 u 

<2 u <2u <2u <2 u 

Pentachloroethane ___ --- ___ --_ 
I 

‘ropionitrile d_ _*_ --- --- 

Styrene <l u <l u <l u <I u 

h ,?, 1 ,P-Tetrachloroethane A- --- --- *__ 

1 ,1,2,2-Tetrachloroethane <l u <I u <l u <I u 

Tetrachloroathene <1 u <l u <I u Cl u 

Toluene <l u <I u <l u Cl u 

1 ,l, 1 -Trichloroethane CILJ <I u <I u <I u 

1 ,1,2-Trichloroethane <I u <l u <l u <l u 

Trichloroethene <I u <I u <I u <I u 

Trichlorofluoromethane --_ -_- _-- --- 

1.2,STrichloropropane -- --- -a- -- 

Vinyl acetate --- --- --- --- 

Vinyl chloride <7 IJ <l u Cl u Cl u 

Xylene (total) <l u <l u <l u <l u 

: 

‘..‘... . ” 

.Values represent total concentrations unless noted 

t 

< =Not detected at indicated reporting limit ---=Not analyzed 

J = -estimated concentration 

R = rejected 



Validated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: II of 21 

Date: 0 1 /l Z/96 

SITE KBA-l l-8B KBA-1 I-8C KBA-11-9 

SAMPLE ID 08BGW02 OSCGWO2 09GWO2 

CONSTITUENT Nhits in ug/li DATE 04/06/94 04106194 04/05/94 

Acetone 

Acetonitrite 

Acrolein 

Acrylonitrile 

3-Chloro-1 -propene 

Benzene 

Bromochloromethane 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon dkulfide 

<ll UR <5 UR <5 UR 

___ --- --_ 

_-- --- --- 

-_- --- --- 

--- --- --- 

0.5 J <l u <l u 

<I u <I u <I u 

<I u -cl u <I u 

<I u <I u <I u 

<1 u <lU <I u 

<5 UR <5 UR <5 UR 

<1 u,: <lU .<l u 

Carbon tetrachloride Cl u <l u <l u 

2-Chloro-1,3-butadiene -- m-s -__ 

Chlorobenzene 

Chloroethane 

<I u <I u <I u 

Cl u Cl u Cl u 

2Xhloroethylvinylether -__ --- --- 

Chloroform <lU ,<I u <l u 

Chloromethane Cl u <l u <I u 

Chlorodibromomethane <l u <l i3 <l u 

1,2-Dibromo-3-chloropropane <I UR <l UR <I UR 

1.ZDibromoethane <I u <l u <I u 

Dlbromomethane --- _-- --_ 

1,2-Dichlorobenzene (VOA) Cl u Cl u <I u 

1,3-Dlchlorobenzene (VOAJ <l u <l u <I u 

1,4-Dichlorobenzene (VOA) <1 u <1 u <l u 

trans-1,4-Dlchloro-2-butene -__ -__ --- 

I, 1 -Dichloroethane 3 <I u <l u 

1,2-Dichloroethane <l u Cl u Cl u 

1 ,I-Dichloroethene Cl u -<!U <I u 

1,2-Dichloroethene (total) --- --- -w- 

cis-?.,Z-Dichloroethene : .: .:2 : : : <I;?... .., .<l.U-. : .‘. .; 
“.. 

trans-1,2-Dichloroethene <I u <l u Cl u 

1,2-Dichloropropane /<l.(J ” ‘..<.1U,” ” ,<l:,u, ‘,, .“. ..: .; :: 

Values represent total concentrations unless noted C =Not detected at indicated reporting limit ---=Not analyzed 

1 = estimated concentration 

3 = rejected 



4 

Validated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 21 of 21 

Date: 01 /12/96 

SITE KBA-l l-8B KBA-1 l-8C KBA-II-9 

SAMPLE ID 08BGW02 08CGWO2 09GW02 

CONSTITUENT fUnits in ug/l) DATE O4tO6194 04/06/94 04/05/94 

cis-1,3-Dichloropropene <l u <I u <I u 

trans- 1,3-Dichloropropene <l u <I u <l u 

1,4-Dioxane _-- --- --- 

Ethylbenzene 2 <I u <I tJ 

Ethyl methacrylate _-- -_- --- 

2-Hexanone c5 u <5 u <5 u 

lodomethane 

Isobutyl alcohol 

Methacrylonitrile 

‘Methyl methacrylate 

4-Methyl-2-pentanone 

Methylene chloride 

Pentachloroethane 

-_- --- --- 

-_ _-- --- 

_-- __- --- 

-- _I_ --- 

1J <5 u <5 u 

<2 u <2 u <2u 

--- --- --- 

-0pionitrile 

Styrene 

I ,l, 1 ,P-Tetrachloroethane 

1 ,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1 ,l, 1 -Trichloroathane 

1,1,2-Trichloroethane 

Trichloroethene 

Trichlorofiuoromethane 

1,2,3-Trichloropropane 

Vinyl acetate 

Vinyl chloride 

Xylene (total) 

--- --_ --- 

<I u <1 u <l u 

-- --- -_- 

<I u <l u <l u 

<I u <l u <ltJ 

<l u <1 u Cl u 

<lU , <I u <I u 

<1 u <l u <I u 

1 <l u <I u 

-_- --_ -__ 

-_ --- --- 

--_ --- --_ 

<I u Cl u <I u 

<I u <l u <I u 

., 

: ..’ . : ‘, : ::.. 

alues represent total concentrations unless noted < = Not detected at indicated reporting limit - = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1A of 41 

Date: 12/28/95 

SITE KBA-1 T-1 KBA-1 l-10A KBA-1 I-10B KBA-1 1-IOC 

SAMPLE ID 01 GWO2 lOAGW02 lOBGW02 1OCGWO2 

CONSTITUENT (Units in ugtl) DATE w/05/94 04to7194 04/05/94 iMto7194 

Acenaphthene <IO u <IO u <IOU <IOU 

Acenaphthylene <lOU <IOU <lOU <IOU 

Acetophenone ___ _“_ ___ -“_ 

2-Acetylamhofluorene “_” “-- ___ “_” 

4-Aminobiphenyl -“- ___ ___ -_- 

Aniline I- ““_ ““- ““_ 

Anthracene <lOU <lO u <lOU Cl0 u 

Aramite, total -” ““_ ___ -” 

Benzidine “_” _-- ___ --_ 

3enzola)anthracene <IOU <IO u <IOU <IO u 

Benzo(b)fluoranthene <IO u <lOU <lOU <IOU 

Benzo(k)fluoranthene .<lO IJ <IO u <lOU <lOV 

Benzo(ghi)perylene <IO u <IOU <IOU <lO u 

Benzo(a)pyrene <IOU <IO u <lOU <lOV 

Benzoic acid 

Benzyl alcohol ““” ““- “_” “_” 

bis(2-Chloroethoxy)methane <lO u <lO u <IOU <lO u 

bis(2-Chloroethyl) ether <IO u <IOU <lOU <3ou 

bis(2ChloroisopropyI)ether <lO u <IO u <IO u <IOU 

bis(2-Ethylhexyl)phthalate <IOU <IOU <IOU <IOU 

4-Bromophenyl phenyl ether 

Butyl benzyl phthalate 

Carbazole 

4-Chloro-3-methylphenol 

4Chloroaniline 

2Chloronaphthalene 

2Chlorophenol 

$-Chlorophenyl phenyl ether 

Zhrysene 

Xbenz(a,h}anthracene 

Xbenzofuran 

<lo u <lOU <lOU <lOU 

<IOU <IO u <IO u <IO u 

<IO u <IO u <lOU <IO u 

<lo u <lo u <lOU <lOV 

<IOU <IO u <lOU <IOU 

<IO u <lo u <IOU <lOU 

<lOU <IO u <lOU <lOU 

<IOU <IO u <IOU <IOU 

<lO u <lOU <lOU <lOU 

<IOU ClOU <IOU -<lOU 

<IO u <lO u <lOU Cl0 u 

X-n-butyl phthalate <lOU <IO u <IOU <IOU 

Ii-n-octyl phthalate <lOU <lOU Cl0 u <lOU 

I ,2-Dichlorobenzene 

dalues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

I = estimated concentration 

3 = rejected 
@I 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 2A of 41 

Date: 12128195 

SITE KBA-11-l KBA-1 l-l OA KBA-I I-IOB KBA-ll-IOC 

SAMPLE ID OlGW02 lOAGW02 lOBGW02 lOCGWO2 

CONSTITUENT (Units in ugll) DATE Q4/05/94 04/07/94 04/05/94 Q4/07/94 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

3,3’-Dichlorobenzidine 

2,4-Dichlorophenol 

2,6-Dichlorophenol 

Diethyl phthalate 

Dimethyl phthalate 

7,12-Dimethybenz(a)anthracene 

p-(DimethylaminoIazobenzene 

3,3’-Dimethylbenzidine 

2,4-Dimethylphenol 

1,3-Dinitrobenzene 

4,6-Dinitro-2-methylphenol 

7,4-Dinitrophenol 

<lOU <IOU <lO u <IOU 

<lO u 3J 2J <IOU 

<lOU <lO u <lo u <lo u 

<IO u <IOU <lOlJ <IOU 

_-- --- --- _-- 

<lOU 0.5 J 4J <lOU 

<lOU <IO u <lOU Cl0 u 

--- _-- --- _-- 

--- --- _-- --- 

a-- e-- --- me- 

<lOU <IO u <IO u ClOU 

7-q “-- e-w --- 

<25 U <25 U <25 U <25 U 

~25 U <25 U <25 U <25 U 

-Values represent total concentrations unless noted 

i 

< = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 

,4-Dinitrotoluene <IOU <lOU <lOU <lOU 

,6-Dinitrotoluene <lOU <IOU <lOU <lOU 

Diphenylamine __- --- --- --- 

1,2-Diphenylhydrazine --- s-e es- --_ 

Ethyl methanesulfonate --- -_- --- -_- 

Fluoranthene <lOU, <lOU <lOU <lOU 

Fluorene <lOU <IOU <lOU <lO u 

Hexachlorobenzene <lOU <lO u <IOU <IOU 

Hexachlorobutadiene <lOU <IOU <lOU <lO u 

Hexachlorocyclopentadiene <lO u Cl0 u <lOU <lOU 

Hexachloroethane <lO u <lOU <IOU <lOU 

Hexachlorophene -- em- --- -- 

Hexachloropropene --- --- --- --- 

Indeno(l,2,3-cdlpyrene <lOU <IO u <IOU <IOU 

lsophorone <IO u <IOU <lOU <lOU 

Isosafrole, totaf -- _*_ --- -- 

Methapyrilene --- --- --- --- 

Methyl methanesulfonate --_ --- --- A- 

3-Methylcholanthrene --- --_ --_ --_ 

‘-Methylnaphthalene : ” <lOU 0.:5 J <lOU <lOU 



Validated 
Page: 3A of 41 

Semivolatile Organic Compounds Date: 12/28/95 
GROUNDWATER SAMPLES 

April 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia d 

SITE KBA-11-l KBA-1 I-10A KBA-1 l-10B KBA-I I-1OC 

SAMPLE ID 01 GWOZ IOAGWOZ 1 OBGWOZ 1 OCGWOZ 

CONSTITUENT (Uflits in ugll) DATE 04/05/94 04/07/94 04105194 04/07/94 

2-Methylphenol 

3-Methylphenol 

3-&4-Methylphenol 

CMethylphenof 

Naphthalene 

1,4-Naphthoquinone 

1 -Naphthylamine 

2-Naphthylamine 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

5-Nitro-o-toluidine 

<lO u <IOU <lO u <IOU 

___ --- --_ _-- 

_-- --_ --- --- 

<IO u <IOU <IOU Cl0 u 

<lO u 3J 3J <IOU 

e-e --- --- ^-- 

__- -__ --- --_ 

-- --- --- --- 

<25 U <25 U ~25 U <25 U 

~25 U <25 U <25 u <25 U 

<25 U <25 U <25 U <25 U 

<lcl ll <lOU ClOU <lOlJ 

_-_ --- --- --- 

4-Nitroquinoline- 1 -oxide -- ___ --- -- 

2-Nitrophenol 

CNitrophenol 

N-Nitrosodi-n-butylamine 

<lO u <IOU <lOU <lOU 

c25 U <25 U <25 U c25 u 3 

___ --- --- --- 

N-Nitrosodiethylamine --- --- --- --- 

N-Nitrosodimethylamine --- ___ ___ --- 

N-Nitrosodiphenylamine 

N-Nitrosodiphenylamine and diphenylamine 

<lOU <lOU <lOU <lO u 

--- -_- --- --_ 

N-Nitrosodi-n-propylamine 

N-Nitrosomethylethylamine 

<IOU <10 u <lOU <IOU 

--- -__ -_- --- 

N-Nitrosomorpholine -- ___ _-_ -_ 

N-Nitrosopiperidine --- ___ ___ --- 

N-Nitrosopyrrolidine --- --- --- -- 

2,2’-oxybist 1 chloropropane) __- _-- --- --- 

Pentachlorobenzene --- --- --- --- 

Pentachloronitrobenzene _-- --- _-- __- 

Pentachlorophenol 
Phenacetin 

Phenanttirene- 

Phenol 

<25 U <25 U <25 U c25 U 

--- --- --- --- 

: <lO.U <IOU. “Cl0 u <ylOU .: 

Cl0 u <lO u 0.8 J 0.9 J 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

u 

J = estimated concentration 

f? = rejected 



. 

a 

Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 4A of 41 

Date: 12/28/95 

SITE KBA-11-l KBA-1 l-10A KBA-1 I-IOB KBA-1 I-1OC 

SAMPLE ID OIGWOZ lOAGWO2 1 OBGWOP IOCGWOZ 

CONSTITUENT (Units in ugll) DATE 04/05/94 04/07/94 04105194 04/07/94 

p-Phenylene diamine ___ ___ --- --_ 

2-Picoline -- ___ --- --- 

Pronamide --- _-- --- -__ 

Pyrene 

Pyridine 

<IO u <lOU <IOU <IOU 

--- ___ --- --- 

Safrole, total 

1,2,4,5-Tetrachlorobenzene 

2,3,4,&Tetrachlorophenol 

--- _-- --- -- 

_-_ --- --_ _-- 

-_ _-_ --_ -_ 

o-Toluidine 

l,2,4-Trichloroberuene 

2,4,5-Trichlorophenol I 2,4&TrichlorophenoI 

1,3,5-Trinitrobenzene 

--_ --- ___ --_ 

<IOU <IO u <lo u <IOU 

<25 U <25 U <25 U <25 U 

<lOU x.10 u <lOU <lOU 

-__ --- ___ ___ 
I 

., : 

,’ ‘., 

represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 
Page: IB of 41 

Semivolatile Organic Compounds Date: 12/28/95 
GROUNDWATER SAMPLES 

April 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia * 

SITE KBA-1 l-1 1A KBA-1 l-l 1 B KBA-1 l-l 1 C KBA-1 l-1 2 

SAMPLE ID 1 IAGWOZ 1 IBGWOZ 11 CGWOZ 12GW02 

~ CONSTITUENT (Units in ugll) DATE 04/05/94 04/05/94 04/0!394 04/06/94 

Acenaphthene <lOU <IOU <IOU Cl0 u 

Acenaphthylene <lOU <IOU <lOU <lOU 

Acetophenone -__ <lO u ___ ___ 

2-Acetylaminofluorene --- c20 u --- --- 

4-Aminobiphenyl --- <50 u -__ -__ 

Aniline -- <IOU ^-- --- 

Anthracene <IO u <IO u <lOU <lOU 

Aramite, total --- <50 UR --- -_ 

Benzidine --- ___ --- __- 

Benzolajanthracene <IOU <IOU <15u <IOU 

Benzo(b)fluoranthene <IOU <lOU <IOU <IOU 

Betizolk)fluoranthene’ <lOU <lOW <lo u <lOU 

Benzo(ghi)perylene <IOU <IOU <lOU <IOU 

Benzo(a)pyrene ClOU 11ou ClOU <lOU 

Benzoic acid --- --- --- --- 

Benzyl alcohol --- <lOU ___ --- u 

bis(Z-Chloroethoxy)methane <lO u <lO u <IOU <lO u 

bis(2-Chloroethyi) ether <IOU <lOU <lOU <IO u 

bis(2-Chloroisopropyljether <lOU <lOU <lOU <lO u 

bis(2-Ethylhexyljphthalate <lQU <IOU 12 <lOU 

I-Bromophenyl phenyl ether <lOU <lO u <lO u <IOU 

Butyl benzyl phthalate <IOU <lOU <IOU <IO u 

Carbazole <IOU --_ <lOU <lOU 

4-Chloro-3-methylphenol <lOU <lOU <IOU <lo u 

4-Chloroaniline <lOU <lO u <lO u <lOU 

2-Chloronaphthalene <lOU Cl0 u <lOU <lOU 

2-Chlorophenol <IOU <lO u <lOU <IO u 

CChlorophenyl phenyl ether <IOU <IOU <IOU <IO ll 

Chrysene <lOU <lOU <lOU <lO u 

Djbenzla,h)anthracene <IOU ClOU <IOU <lOU 

Dibenzofuran Cl0 u <lOU <lOU <IO u 

Di-n-&ty-phthalate <.ldU : ;.<lOW <.15u C75Ll . 

Di-n-octyl phthalate <lO u <lOU <lOU <IOU 

1’,2-&lor&e&ne : : < 10 u.. .,I ” <lOlJ <10u:. .’ ‘<lou’.‘: 

Values represent total concentrations unless noted C = Not detected at indicated reporting limit --- = Not analyzed 

u 

J = estimated concentration 

3 = rejected 



a 

Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 28 of 41 

Date: 12128195 

SITE KBA-11-l IA KBA-1 l-l 3B KBA-1 l-l IC KBA-1 l-12 

SAMPLE ID 1 ‘IAGWOZ l?BGWOZ 11 CGWOZ 12GW02 

CONSTITUENT (Units in ugll) DATE 04to5194 04/05/94 04lO!v94 04106/94 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

3,3’-Dichlorobenzidine 

2,4-Dichlorophenol 

2,6-Dichlorophenol 

Diethyl phthalate 

Dimethyl phthalate 

7,12-Dimethybenz(a)anthracene -_ <lOOtJ ___ -__ 

<lO u <IOU <lOU <lO u 

<lO u <IOU <lO u <lo u 

<lOU <20 u <IO u <lOU 

<IOU <IOU <IOU <IO u 

_-- <lOU ___ ___ 

<IOU <IOU 0.8 J <IOU 

<IOU <lOU <lO u <lO u 

1 p-fDimethylamino)azobenzene --- <20 u --_ --_ 

3,3’-Dimethylbenzidine 

2,4-Dimethylphenol 

1,3-Dinitrobenzene 

4,6-Dinitro-2-methylphenol 

‘--Dinitrophenol 

ii 

,4-Dinitrotoluene 

,6-Dinitrotoluene 

Diphenylamine 

1,2-Diphenylhydrazine 

Ethyl methanesulfonate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Hexachlorophene 

Hexachloropropene 

Indeno( 1,2,3-cd)pyrene 

lsophorone 

Isosafrole, total 

Methapyrilene 

Methyl methanesulfonate 

3-Methylcholanthrene 

.Wethylnaphthalene ’ ” 

-- <50 u --- --- 

<IO u <lOU <lO u <IO u 

-. <lOU _-- _-- 

<25 U <50 u <25 U <25 U 

<25 U c50 u ~25 U <25 U 

<lO u <lOU <lO u <IO u 

<IO u <IO u <lOU <IOU 

_-_ <IOU --- ___ 

--- --^ --- --- 

___ <lO u ___ ___ 

ClOU <lo u <IOU <lQU 

<IO u <IOU <lO u <lO u 

<IOU <IO u <IOU <-lo u 

<lOU <lO u <lO u <lOU 

<lo u <IO u <IO u <lO u 

<lO u <lO u <lO u <lO u 

--- --- --- -- 

--- <lOO u ___ _-- 

<IOU <IO u <lOU <IOU 

<lO u <lOU <IO u <lO u 

-- <lOU --- _-- 

-_- Cl00 u --- ___ 

--- <IO u --- _- 

_-_ Cl00 u --- --- 

ClOU <IOU’ <lOU <lOU 

alues represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

J = estimated concentration 

R = rejected 



Validated 
Page: 3B of 41 

Semivolatile Organic Compounds Date: 12/28/95 
GROUNDWATER SAMPLES 

April 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 
* 

SITE KBA-ll-‘IlA KBA-ll-11B KBA-1 l-l 1C KBA-11-12 

SAMPLE ID 11 AGWOZ 11 BGW02 11 CGWOZ 12GW02 

CONSTITUENT (Units in ugll) DATE 04/05/94 04/05/94 04/05/94 04/06/94 

Z-Methylphenol 

3-Methylphenol 

3-&4-Methylphenol 

LtMethyfphenol 

Naphthalene 

1,4-Naphthoquinone 

1 -Naphthylamine 

2-Naphthylamine 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

5-Nitro-o-toluidine 

cl-Nitroquinoline-1 -oxide 

2-Nitrophenol 

CNitrophenol 

N-Nitrosodi-n-butylamine 

N-Nitrosodiethylamine 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 

N-Nitrosodiphenylamine and diphenylamine 

N-Nitrosodi-n-propylamine 

N-Nrtrosomethylethylamine 

<lO u <lOU <lOU <lO u 

-_ <lOU --- --- 

--- ___ --- ___ 

<IOU <lOU <IOU <IO u 

<lOU <lO u <IOU <IOU 

--- <200 u --_ --- 

_-- <lOU --- --- 

--- <lOU -__ --- 

<25 U <50 u <25 u <25 u 

c25 u <50 u <25 U <25 U 

<25 u c50 u <25 U <25 U 

<lOlJ <IOU <lOU <lOU 

--- <lOU --_ --_ 

--- <lOO u -_- --- 

<IOU <lOU <lO u <lO u 

<25 U <50 u <25 U <25 U J 
_-- Cl0 u _-- -__ 

--- <lOU --- ^-- 

--_ <IO u --_ _-- 

<IOU <lOU <lOU ClOU 

--- --- --- _-_ 

<IOU <IOU <IOU <lOU 

--_ Cl0 u --- --_ 

N-Nitrosomorpholine -_ <lO u _-- --- 

N-Nitrosopiperidine ___ <lOU -_- -_- 

N-Nitrosopyrrolidine -- <lOU --- --- 

2,2’-oxybisfl-chloropropane) --- -_- ___ --- 

Pentachlorobenzene -- <lOU --- --- 

Pentachloronitrobenzene --_ <50 u --- ___ 

Pentachlorophenol <25 U <50 u <25 U <25lJ. 

Phenacetin --- <50 u --_ _-- 

Phenanthrene : <lOU ~<l.~.U. <IOU, ;, < 7’0 ti :: 

Phenol ClOU <lO u <lO u <IOU 

~enyl-cert-butviamine”. 
: : 
,.--. :.,. : <5ou .’ “V_ -- _ 

Values represent total concentrations unless noted C = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Page: 4B of 41 

Date: 12/20/95 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SIJE KBA-11-l IA KBA-1 l-l 1B KBA-1 l-l ?C KBA-1 l-1 2 

SAMPLE ID 1 lAGW02 1 lBGW02 11 CGWO2 12GW02 

CONSflTUENT (Units in ugll) DATE 04105/94 04105/94 04/05/94 04/06/94 

p-Phenylene diamine ___ <50 u --- _-- 

2-Picoline -_ <20 u _-- _-- 

Pronamide --- <20 u --- --- 

Pyrene <IOU <IOU <lOU <IOU 

Pyridine --_ <IO u --- --- 

Safrole, total --- <lOU -em --- 

1,2,4,5-Tetrachlorobenzene --- ClOU --- __- 

2,3,4,6-Tetrachlorophenol --_ <50 u --- --- 

o-Toluidine --- <lo u __- --- 

7,2,4=Trichlorobenzene <lOU <IOU <IOU <IOU 

2,4,5-Trichlorophenol <25 U <lo u <25 U <25 U 

2,4,6-Jrichlorophenol 

1,3,5-Trinitrobenzene 

. . 

v’alues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Page: 1C of 41 

Date: 12/28/95 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 I-13A KBA-ll-13B KBA-11-14 KBA-1 l-1 5 

SAMPLE ID 13AGW02 13BGW02 14GW02 15GW02 

CONSTITUENT (Units in uglll DATE 04109/94 04/09/94 04106194 04/06/94 

Acenaphthene <lOU <lO u <IOU <lOU 

Acenaphfhylene <lOU <lOU <lOU <lOU 

Acetophenone <IOU --- ___ _-- 

2-Acetylaminofluorene <20 u --_ ___ --- 

4-Aminobiphenyl <50 u --- __- -__ 

Aniiine <IOU --- --_ _-- 

Anthracene <IOU <IO u <lOU <lOU 

Aramite, total c5ol.l _-- __- --_ 

Benzidine _-- __- ___ _-_ 

Benzo(a)anthracene <IOU <IOU <IOU ClOU 

Benzo(b)fluoranthene <lOU ClOU <lO u <IO u 

Bento(k)fluoranthene <lo u <lOU <lOU <lOU 

Benzo(ghi)perylene Cl0 u <lO u <lOU <IOU 

Benzo(a)pyrene <IOU ClOU <lO u <lOU 

Benzoic acid --- ___ --- --_ 

Benzyl alcohol <IOU -_- __- --- 

bis(2-Chloroethoxy)methane <lOU <IO u <lOU <lOU 

bis(2-Chloroethyl) ether <lOU <IO u <lo u <IO u 

bis(2-ChloroisopropyI)ether <lO u <lO u <lOU <IOU 

bis(2-EthyJhexyl}phthalate 24 80 <lOU <IOU 

4-Bromophenyl phenyl ether <lOU <IOU <lO u <lO u 

Butyl benzyl phthalate <IOU <IO u <IO u <lO u 

Carbazole ___ <lO u <lO u <lOU 

4-Chloro-3-methylphenol <lOU <lOU <lOU <lO u 

4Chloroaniline <lOU <IO u <lO u <IO u 

2-Chloronaphthalene <lOU Cl0 u <lO u <IO u 

2-Chlorophenol <IOU <lOU <lOU <lOU 

CChlorophenyl phenyl ether <IOU <IOU <IOU <IO u 

Chrysene <IOU <lO u <lOU <lOU 

Dibenz(a,h)anthracene <lOU <IOU <lOU <lOU 

Dibenzofuran <lOU <lOU Cl0 u ClOU 

Di-n-butyl phthalate I.lJ <IOU 40 u <.lPgl 

Di-n-octyl phthalate <lOU Cl0 u <IO u <IOU 

1,2Didh(orobenzene ’ Klou:‘. <lo’:U <-lo u <lOU’ 

Values represent total concentrations unless noted C = Not detected at indicated reporting limit ---= Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 2C of 41 

Date: 12/28/95 

SITE KBA-l l-13A KBA-‘1 l-136 KBA-11-14 KBA-11-15 

SAMPLE ID 13AGWO2 13BGW02 14GWO2 15GW02 

CONSflfUEiUf (Units in ugll) DATE 04/09/94 04/09/94 04/06/94 04/06/94 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

3,3’-Dichlorobenzidine 

2,4-Dichlorophenol 

2,6-Dichlorophenol 

Diethyl phthalate 

Dimethyl phthalate 

7,12-Dimetliybenz(a)anthracene 

p-(0imethylamino)azobenzene 

3,3’-Dimethylbenzidine 

2,4-Dimethylphenoi 

1,3-Dinitrobenzene 

4,6-Dinitro-2-methylphenol 

4-Dinitrophenol 

,CDinitrotoluene 

,6-Dinitrotoluene 

Diphenylamine 

1,2-Diphenylhydrazine 

Ethyl methanesulfonate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Hexachlorophene 

Hexachloropropene 

lodenof ,2,3-cdtpyrene 

lsophorone 

lsosafrole, total 

‘Methapyrilene 

~Methyl methanesulfonate 

,3-Methylcholanthrene 

Methykaphthaiene .’ 

<lOU <lO u <IOU <lO u 

<lOU <lO u ClOU <lOU 

<20 u <lOU <lOU <lO u 

<lOU <lOU <IOU <lOU 

<lO u --- --- --- 

7.1 J <lO u <lOU <IOU 

<lO u <lOU <lOU <lO u 

Cl00 u _-_ -__ --- 

<20 u ___ ___ ___ 

<so u ^__ -I- --- 

19 <lOU <lOU <lOU 

<lOU ___ --” I- 

<50 u <25 u <25 U <25 U 

<50 u <25 U <25 U <25 U 

<lOU <lO u <lO u <lO u 

<lOU <lO u <IOU <lOU 

<lOU --- --- ___ 

--- --- ^-- --- 

<lOU -__ --- ___ 

<lOU <IO u Cl0 u <lOU 

<lOU <lOU <lOU <IOU 

<lOU <IO u <lO u <lO u 

<lO u <lO u <lOU <lOU 

<lOU <lO u <lO u <lOU 

<lO u Cl0 u <lOU <lOU 

-I --_ --- -- 

<lOO u --- --- --- 

<IOU <lo u <lO u <IOU 

<lOU <lO u <lO u <lO u 

<lOU --_ ___ -_ 

<loo u --- -_- --_ 

<10-u -I- --- -- 

Cl00 u --- --- --- 

<lO.U . . . . <lOU <1ou < 10 w-’ 

represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 3C of 41 

Date: 12/28/95 

d 
SITE KBA-II-l3A KBA-1 I-13B KBA-11-14 KBA-1 l-l 5 

SAMPLE ID 13AGW02 13BGW02 14GWO2 15GW02 

CONSTITUENT (Units in ug/l) DATE 04/09/94 04/09/94 04/06/94 &l/06/94 

2-Methylphenol 

3-Methylphenol 

3-&4-Methylphenol 

4Methylphenol 

Naphthalene 

1 ,CNaphthoquinone 

1 -Naphthylamine 

2-Naphthylamine 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

5-Nitro-o-toluidine 

4-Nitroquinoline-l-oxide 

2-Nitrophenol 

4Nitrophenol 

N-Nitrosodi-n-butylamine 

N-Nitrosodiethylamine 

N-Nrtrosodimethylamine 

N-Nrtrosodiphenylamine 

N-Nrtrosodiphenylamine and diphenylamine 

N-Nrtrosodi-n-propylamine 

N-Nttrosomethylethylamrne 

N-Nmosomorpholine 

N-Nrtrosoptperidrne 

N-Nrtrosopyrrolrdine 

~ 2,2’-oxybis( 1 chloropropane) 

‘Pentachlorobenzene 

Pentachloronitrobenzene 

Pentachlorophenol 

Phenacetin 

Phenanthrene 

Phenol 

Phenyl-tert-butyfamine <5ou ._*_ I-. -- 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

1.5 J <lO u <lOU <lO u 

<lOU ___ _-- --- 

___ --_ --_ --- 

12 <IOU <IOU <IOU 

47 <lO u <IOU <lOU 

<200 u --- --- --- 

<lOU -__ --_ _-- 

<lOU --_ --- -_ 

<50 u <25 U <25 U <25 U 

<50 u <25 U <25 U <25 u 

<50 u <25 U <25 U <25 U 

<lOU <lo u <IOU <IO u 

<lO u _-- -__ ___ 

<lOO u ___ --_ -_ 

<IO u <lO u <IO u <lOU 

<50 u <25 U <25 U <25 U 3 
<lOU ___ --_ _-- 

<IOU --_ --- --- 

<lOU --- --- ___ 

<lOU <IOU <lOU <IOU 

--- --- --- --- 

<IOU <lOU <IOU <IOU 

<lOU --- __- --. 

<lOU --- _-_ --- 

<lOU _-- _-_ _-_ 

<lOU -_- _-- --- 

--- _-_ _-_ ___ 

<IOU --- --_ --- 

<50 u --_ --- _-- 

<5ou <25 U <25 U <25 JJ 

<50 u --_ --- --- 

.< 10 ,u <IO u <IOU : c 1O~l.l 

Cl0 u <lOU <IO u <lOU 

J = estimated concentration 

R = rejected 



Validated 
Page: 4C of 41 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Date: 12/28/95 

SITE KBA-1 l-1 3A KBA-1 I-13B KBA-11-14 KBA-1 l-1 5 

SAMPLE ID 13AGW02 13BGW02 14GWO2 15GW02 

CONSTITUENT (Units in ugll) DATE 04/09/94 04/09194 04106194 04/06/94 

p-Phenylene diamine 

2-Picoline 

Pronamide 

Pyrene 

Pyridine 

<50 u ___ --- -__ 

<20 u -__ --- -_- 

<20 u ___ --- --- 

Cl0 u <IOU <IOU ClOU 

<lOU ___ _-- --- 

Safrole, total <IOU --- --- I- 

1,2,4,5-Tetrachlorobenzene ClOU --- --- --_ 

2,3,4,6-Tetrachlorophenol c50 u --_ --- -_ 

o-Toluidine 

I ,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4&TrichlorophenoI 

1,3,5-Trinitrobenzene 

c1OUJ --- --- --_ 

<IOU <IOU <IO u <IOU 

<lOU <25 U <25 U <25 u 

ClOlJ ClOU ClOU ClOU 

<50 u -__ _-- -__ 

.: 
:. 

alues represent total concentrations unless noted < = Not detected at indicated reporting limit ---= Not analyzed 

J = estimated concentration 

R = rejected 



Validated 
Page: 1D of 41 

Semivolatile Organic Compounds Date: 12/28/95 
GROUNDWATER SAMPLES 

April 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 
d 

SITE KBA-1 l-16 KBA-I l-l 7A KBA-ll-17B KBA-1 I-17C 

SAMPLE ID 16GWO2 17AGW02 17BGW02 17CGWO2 

CONSTlTUENT (Unite in ugll) DATE 04/07/94 04106194 04/07/94 &l/06/94 

Acenaphthene <IOU <IO u <lOU <IOU 

Acenaphthylene <lOU <IO u <IOU <lOU 

Acetophenone <IOU ___ _-- --_ 

2-Acetylaminofluorene <20 u ___ --- --_ 

4-Aminobiphenyl <50 u _-- _-_ --_ 

Aniline <lOU --- --- --- 

Anthracene <lOU <IOU <lO u <lO u 

Aramite, total <5ou ___ ___ --_ 

Benzidine --- --- --_ --- 

Benzo(a)anthracene <IOU <IOU <IOU <IOU 

Benzo(b)fluoranthene <lOU <lOU <IOU <lOU 

BenzoIk)fluoranthene <lOU <lOU <lOU <lOU 

Benzofghijperylene <IOU <IO u <IO u <IOU 

Benzo(a)pyrene <lo u <IOU <lo u <lOU 

Benzoic acid --- --- ___ --- 

Benzyl alcohol <IOU __- -__ ___ J 

bis(2-Chloroethoxy)methane <IOU <lOU <IOU <lOU 

bis(2-Chloroethyl) ether <IOU <lOU <lO u <lOU 

bi.s(2-ChloroisopropyDether <IOU <IOU <IOU <IOU 

bis(2-Ethylhexyl)phthalate <IOU <lGU <IOU 8J 

4-Bromophenyl phenyl ether <IOU <IOU <lO u <IOU 

Butyl benzyl phthalate <lOU <IOU <IO u <IOU 

Carbazole -_- <IOU <lO u <IOU 

4-Chloro-3-methylphenol <lOU <lOU <lOU <IO u 

4-Chloroaniline <lOU <IOU <lOU <lOU 

2Chloronaphthalene <IOU <lOU <IOU <lOU 

2-Chlorophenol <IOU <IO u <IO u <IOU 

4-Chlorophenyl phenyl ether <IOU <IOU <lOU <IOU 

Chrysene <lO u <lOU <IOU <lOU 

Dibenz(a,h)anthracene <lOU <lOU <lo u <IOU 

Dibenzofuran <IO u <IOU <IO u <IOU 

Di-n-butyl phthatate <IOU <IOU ClOU ClOU 

Di-n-octyl phthalate <IOU <IOU Cl0 u <IOU 

1,2-Diohiorobenzene : <lOU: <1ou <iou <lOU 

dalues represent total concentrations unless noted < = Not detected at indicated reporting limit ---= Not analyzed 

J = estimated concentration 

3 = rejected 



Valrdated 
Page: 2D of 41 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Date: 12/28/95 

SITE KBA-1 l-16 KBA-1 l-l 7A KBA-1 l-l 7B KBA-11-17C 

SAMPLE ID 16GW02 17AGW02 17BGW02 17CGWO2 

CONSTITUENT (Units in ugllf DATE 04/07/94 04106194 04/07(94 04tO6t94 

1,3Dichlorobenzene 

1.4-Dichlorobenzene 

3,3’-Dichlorobenzidine 

2,4-Dichlorophenol 

2,6-Dichlorophenol 

Diethyl phthalate 

Dimethyl phthalate 

7,12-Dimethybenz(a)anthracene 

p-(Dimethylamino)azobenzene 

3,3’-Dimethylbenzidine 

2,4-Dimethylphenol 

1,3-Dfnitrobenzene 

4,6-Dinitro-2-methylphenol 

4-Dinitrophenol 

<lOU <lO u <lOU <lO u 

<lOU <lOU <IO u <lO u 

<20 u <lOU <lOU <lOU 

<IOU <IOU <lOU <IOU 

<lOU -__ -__ --- 

41OlJ <lOU <lO u <lOU 

<lOU <lOU <IO u <lOU 

Cl00 u --- --- --_ 

<20 u _-- --- --- 

<50 UR --_ --- --- 

<lOU <lOU <IOU <lOU 

ClOU _-- --- -- 

<50 u <25 U <25 U <25 U 

<5OU c25 u <25 u <25 U 

,4-Dinitrotoluene <lOU <lOU <IOU <IOU 

,6-Dinitrotoluene <IOU <IOU <IO u ClOU 

Diphenylamine <lOU --_ --_ ___ 

1,2-Diphenylhydrazine --- --- --- --- 

Ethyl methanesulfonate <lOU _-- --_ ___ 

Fluoranthene <lQU ClOU <lOU ClOU 

Fluorene <lO u <lOU <lOU <IOU 

Hexachlorobenzene <IO u <IOU <IO u <IOU 

Hexachlorobutadrene <lOU <lo u <lOU <lOU 

Hexachlorocyclopentadiene <lOU <lOU Cl0 u <lOU 

Hexachloroethane <IO u <lOU <lOU <lOU 

Hexachlorophene --- --_ --- --- 

Hexachloropropene <IO0 u --- --_ --- 

Indeno(l,2,3-cdjpyrene <IO u <IOU <IOU <IO u 

lsophorone <IOU <lOU <IOU <lOU 

Isosafrole, totaf <lOU --- --_ -- 

Methapyrilene <IO0 u --- --- --- 

Methyl methanesiilfonate <lO u .-we ___ .’ _- 

3-Methylcholanthrene Cl00 u --- --- --_ 

Vethyfnaphthafene 
” . . 

<IOU :t1ou <lbU ‘<iO u 

alues represent total concentrations unless noted < = Not detected at indicated reporting limit --= Not analyzed 

J = estimated concentration 

R = rejected 



Validate0 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 3D of 41 

Date: 12/28/95 

SITE KBA-1 l-16 KBA-ll-17A KBA-l l-17B KBA-II-17C 

SAMPLE ID 16GW02 17AGW02 17BGW02 17CGWO2 

CONSTITUENT (Units in ugll) DATE CM/o7194 04/06/94 04/07/94 04/06/94 

2-Methylphenol <lO u <IO u <lOU <lOU 

3-Methylphenol 

3-&4-Methylphenol 

Ctvlethylphenol 

Naphthalene 

<lOU ___ --- ___ 

--- --- ___ --- 

270 <lOU 4J <IOU 

<lOU <lO u <lOU <IO u 

1,4-Naphthoquinone 

1 -Naphthylamine 

2-Naphihylamine 

<200 u --- --- --- 

<IOU _-_ ___ --- 

2-Nitroaniline <50 u <25 U <25 U <25 U 

3-Nitroaniline 

Q-Nitroaniline 

Nitrobenzene 

5-Nitro-o-toluidine 

l-Nitroquinoline-l-oxide 

2-Nitrophenol 

l-Nitrophenol 

V-Nitrosodi-n-butylamine 

V-Nitrosodiethylamine 

U-Nitrosodimethylamine 

U-Nitrosodiphenylamine 

J-Nitrosodiphenylamine and diphenylamine 

J-Nitrosodi-n-propylamine 

\I-Nnrosomethylethylamine 

J-Nitrosomorpholine 

J-Nrtrosopiperidine 

J-Nitrosopyrrolidine 

!,2’-oxybistl-chloropropane) 

<50 u <25 U <25 U <25 u 

<50 u <25 U <25 U <25 U 

<lOU <lOU <lOU <lOU 

<lOU ___ ___ --_ 

Cl00 u __- --_ --- 

<IOU <IO u <lOU <lo u 

c50 u <25 U ~25 U <25 U u 

ClOU --- --- --_ 

<IOU --- --- --- 

<lOU ___ ___ ___ 

<lOU <lOU Cl0 lJ ClOU 

--- --- _-_ -__ 

<IOU <lOU <IOU <lOU 

<lOU ___ --- --- 

<lOU --- -__ --- 

<lo u -_- --- --_ 

<lOUJ -_- --- --- 

--_ --- --_ __- 

‘entachlorobenzene <IOU --- --_ --- 

‘entachloronitrobenzene <50 u ___ --- _-_ 

‘entachlorophenol c50 u ~25 U ~25 U <25 u 

‘henacetin <50 u -__ --- --_ 

‘frenanthrene <lOU <IOU, <lO’U <IOU 

‘henol 40 <lOU 2J <lOU 

%enyl-tert-butytamine : : 

lalues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

I = estimated concentration 

I = rejected 



Vaildated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Page: 4D of 41 

Date: 12128195 

+ 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 I-16 KBA-1 l-17A KBA-1 l-l 7B KBA-1 l-17C 

SAMPLE ID 16GW02 17AGW02 17BGW02 17CGWO2 

CONSTITUENT (Units in ugll) DATE 04/07/94 04106194 04/07/94 04/06/94 

p-Phenylene diamine 

2-Picoline. 

Pronamide 

Pyrene 

Pyridine 

Safrole, total 

1,2,4,5-Tetrachlorobenzene 

2,3,4,6-Tetrachlorophenol 

o-Toluidine 

1,2,4-Trichlorobenzene 

2.4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

1,3,5-Trinitrobenzene 

<50 u --- ___ _-_ 

<20 u --- ___ -- 

<20 u --_ --- --_ 

<IOU <IOU <IOU <IOU 

<lO u --- -_- --_ 

<lOU ^__ --- --- 

<lO u --- -__ ___ 

<50 u _-_ --- _-- 

<lO UJ --_ --- --_ 

<lOU <IO u <IOU c1ol.l 

<lO u <25 U <25 U <25 U 

<lOU <lOU <lOU <lOU 

<50 UR ___ -__ --_ 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Vahdatec. 
Page: IE of 41 

Semivolatile Organic Compounds Date: 12128195 
GROUNDWATER SAMPLES 

April 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia d 

SITE KBA-11-18 KBA-1 l-ISA KBA-1 l-ISB KBA-1 l-2 

SAMPLE ID 18GWO2 lSAGW02 lSBGW02 02GW02 

CONSTITUENT (Units in ugll) DATE 04/06/94 04/07/94 04/06/94 04/09/94 

Acenaphthene <lOU <lOU <lO u <lOU 

Acenaphthylene <lOU <lOU <IOU <lOU 

Acetophenone _-_ -__ --_ -__ 

2-Acetylaminofluorene -- ___ -__ --- 

4-Aminobiphenyl --- __- -_- -__ 

Anifine --- --- --_ --_ 

Anthracene <lOU <lOU <IOU <IOU 

Aramite, total ___ ___ -__ --_ 

Benzidine --_ -__ --- -__ 

Benzo(a)anthracene <IOU <IOU <IOU <IO Ll 

Benzo(b)fluoranthene <IOU <lO u <lOU <lOU 

Benzo(k)fluoranthene <lOU <lOU <lOU Cl0 u 

Benzo(ghi)perylene <lOU <lOU <IOU <IOU 

Benzo(a)pyrene <lOU <lOU ClOU Cl0 u 

Benzoic acid --- -_- -_- --- 

Benzyl alcohol --- --- --- --- 3 

bis(2-ChloroethoxyImethane <lOU <lO u <IOU <lO u 

bis(2-Chloroethyl) ether <lOU <lOU 11ou <IOU 

bis(2-Chloroisopropybether ClOU <lO u <IOU <lOU 

bis(2-Ethylhexyljphthalate 15 ClOU <IOU <lo u 

4-Bromophenyl phenyl ether <lOU <lO u <IOU <lOU 

Butyl benzyl phthalate <IOU <lOU <IO u <IO u 

Carbazole <lOU <IO u <lOU <lOU 

4-Chloro-3-methylphenol <lOU <lOU <lo u Cl0 u 

4-Chloroaniline <lOU <IOU <IOU <lOU 

2-Chloronaphthalene <lOU <lOU ClOU <IOU 

2Chlorophenol <lOU <lOU <lOU <IOU 

4-Chlorophenyl phenyl ether <IOU <IOU <IO u <IOU 

Zhrysene <IOU <lOU <lOU <lO u 

Xbenz(a,h)anthracene <IOU <lOU 11ou <IOU 

Zbenzofuran <lOU <lOU <lo u <lOU 

X-n-butyl phthalate ‘. <IOU <IOU <lOIJ <IOU 

3i-n-octyl phthalate <lOU <lOU <lOU ClOU 

1,2-Dichldrobenzene <‘lo u k1OU <lOU ,. <lOU 

dalues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

3 

I = estimated concentration 

i = rejected 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 2E of 41 

Date: 12128/95 

SITE KBA-1’1-18 KBA-1 l-19A KBA-1 I-19B KBA-1 l-2 

SAMPLE ID 18GWO2 lSAGW02 lSBGW02 02GW02 

CONSTlTUENT (Units in ugll) DATE 04/06194 04107194 04106194 04tost94 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

3,3’-Dichlorobenzidine 

2,4-Dichlorophenol 

2,6-Dichlorophenol 

Diethyl phthalate 

Dimethyl phthalate 

7,12-Dimethybenz(aIanthracene’ 

p-(Dimethylamino)azobenzene 

3,3’-Dimethylbenzidine 

2,4-Dimethylphenol 

1,3-Dinitrobenzene 

4,6-Dinitro-2-methylphenol 

‘,4-Dinitrophenol 

,6-Dinitrotoluene 

Diphenylamine 

1,2-Diphenylhydrazine 

Ethyl methanesulfonate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Hexachlorophene 

Hexachloropropene 

Indeno(l,2,3-cd)pyrene 

lsophorone 

Isosafrole, total 

Methapyrilene 
. . 

Methyl methanes&mate 

3-Methylcholanthrene 

‘-Methylriaphtha&w ” 

<lOU <lO u Cl0 u <IOU 

<lOU <lOU <lOU <lOU 

<IO u <lO u <IOU Cl0 u 

<IOU <IOU <IOU <IO u 

--- --- --- --- 

<lOU <lOU <lOU Cl0 u 

<IO u <IO u <lOU <lo u 

-_ --- _-- -- 

--_ ___ ___ --- 

-- --- --- --- 

<lO u <lO u <lOU <IOU 

--- --- --_ I- 

<25 U <25 U <25 U <25 U 

~25 U <25 u <25 U ~25 U 

<IO u <lOU <IOU <lOU 

<IOU <IOU <IOU <IOU 

___ ___ --_ --- 

_-- --- --- _-- 

--_ ___ --- _-- 

<IOU <lOU <lOU <IO u 

<lO u <lOU <lOU <lOU 

<IOU <IOU <IOU <lOU 

<lOU <lOU <lOU <IO u 

<lOU <lOU <lOU <lOU 

<lO u <lo u <IOU Cl0 u 

-_- --- --- _I 

--_ --- --- --- 

<IOU <lOU <lOU <IOU 

Cl0 u <lO u <lOU <lO u 

-- --- --- -- 

--_ -__ --- --- 

-- --- --- -- 

--- --- --- --- 

<lOU : <-lo u iI0 u <lOU 

represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 
Page: 3E of 41 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Date: 12128/95 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 3 

SITE KBA-11-18 KBA-1 I-ISA KBA-1 l-198 KBA-1 I-2 

SAMPLE ID 18GW02 19AGW02 lSBGW02 02GW02 

CONSTITUENT (Units in ugll) DATE 04/06/94 04/07194 04/06/94 04/09/94 

2-Methylphenol 

3-Methylphenol 

3-&4-Methylphenol 

4-Methylphenol 

Naphthalene 

1,4-Naphthoquinone 

1 -Naphthylamine 

2-Naphthylamine 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

5-Nitro-o-toluidine 

4-Nitroquinoline- 1 -oxide 

2-Nitrophenol 

4-Nitrophenol 

N-Nitrosodi-n-butylamine 

<lOU <lOU <lOU <lO u 

___ _-- --- _-_ 

--- ___ --_ -__ 

<IOU <IOU <IOU <IOU 

<lOU <lOU <IOU <lO u 

--- --- -me --- 

--_ ___ --- --- 

_-_ _-- _-_ -- 

<25 U <25 U <25 U <25 U 

<25 u x25 u ~25 U <25 u 

<25 U <25 U c25 U <25 U 

<lOU <lQlJ <lOU <lQU 

--- --- --_ --- 

_-_ --- ___ -- 

<IOU <lO u <IO u <lOU 

<25 U <25 U <25 U c25 U 3 

__- ___ --- ___ 

N-Niirosodiethylamine 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 

N-Nitrosodiphenylamine and diphenylamine 

N-Nitrosodi-n-propylamine 

N-Nltrosomethylethylamine 

--- -__ --- --- 

--- -_- --- ___ 

<lOU <lOU <IOU Cl0 u 

--- --- --- --- 

<IOU <IOU <IOU <IO u 

--- ___ _-_ --- 

N-Nitrosomorpholine 

N-Nltrosopiperidine 

N-Nitrosopyrrolidine 

2,2’-oxybis(l-chloropropane) 

-- --- --_ -__ 

_-- ___ --_ -__ 

--- --- --- -- 

--- --- ___ --_ 

Pentachlorobenzene --- -__ --- --- 

Pentachloronitrobenzene --- -_- --_ --- 

pentachlorophenol ~25 U <25 U <25U <25 U 

lhenacetin --- -_- --- --- 

>frananthrene .<lO.U <lO~U <l,O:U ,. .< 1ou 

‘henol <lOU <lOU <IOU <lOU 

&nyl-t&t-butylami& ” -: 
:. ,_-_ _-_, : .-- 

rlalues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

3 

J = estimated concentration 

3 = rejected 

1 



Validated 
Page: 4E of 41 

a 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Date: 12/28/95 

SITE KBA-1 l-18 KBA-1 l-19A KBA-1 I-19B KBA-1 l-2 

SAMPLE ID 18GW02 lSAGWO2 lSBGW02 OZGWOZ 

CONSTITUENT (Units in ugll) DATE 04/06/94 04lO7l94 04/06/94 04io9194 

p-Phenylene diamine 

2-Picotine 

Pronamide 

Pyrene 

Pyridine 

Safrole, total 

1,2,4,5-Tetrachlorobenzene 

2,3,4,6-Tetrachlorophenol 

o-Toluidine 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenof 

1,3,5-Trinitrobenzene 

--- -__ ___ --_ 

--- --_ -__ --_ 

--- --- --- ___ 

<IO u <IO u <lO u <IOU 

--- ___ --- -_- 

_-- --_ --- --- 

_-- _-- --_ --- 

--- --_ --- -_ 

_-_ --- --_ --_ 

<IOU <IOU <IO u <IOU 

<25 U <25 U <25 U <25 U 

<lOU x10 u <lOU ClOU 

--- --_ --- _-_ 

. . ,.. 

alues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 
Page: IF of 41 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Date: 12128195 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 l-20 KBA-I l-21 KBA-I 1-22A KBA-1 I -22B 

SAMPLE ID ZOGWOZ 21 GWOZ 22AGWO2 22BGW02 

CONSTITUENT (Units in ugll) DATE 04/06/94 04106194 04/05/94 04/05/94 

Acenaphthene <lOU <lO u <lOU <lOU 

Acenaphthylene <IOU <lOU <lOU <lOU 

Acetophenone --- --- ___ --- 

2-Acetylaminofluorene -_- -__ --- --- 

4-Aminobiphenyl __- --- -__ --_ 

Anitne --- -__ _-_ --- 

Anthracene <lO u <lO u <lOU <lO u 

Aramite, total -- --_ -__ --- 

Benzidine --_ -__ -_- --- 

3enzofa)anthracene <IO u <IOU <IO u <lOU 

Benzo(b)fluoranthene ClOU <lOU <lO u <lOU 

Benzo(k)fluoranthene <lOU ClOU <lo u <IOU 

Benzo(ghi)perylene <lOU <lO u <lO u <lOU 

Benzo(a)pyrene <IOU <lOU <10 u <lOU 

Benzoic acid --_ ___ --- --_ 

Benz@ alcohol ___ --- --_ ___ J 

bis(2-Chloroethoxy)methane <lO u <lOU <lOU <lO u 

bis(2-Chloroethyl) ether ClOU <IOU <lOU <lOU 

bis(2-Chloroisopropybether <IOU <lOU <lOU <IOU 

bis(2-Ethylhexyl)phthalate <IOU 12 8J 18 

4-Bromophenyl phenyl ether <lOU <lO u <lOU <lO u 

Butyl benzyl phthalate <lOU 0.6 J <lO u <lOU 

Carbazole <lOU <lOU <lO u <lOU 

4-Chloro-3-methylphenol <lOU <lOU <lo u <lOU 

4-Chloroaniline <lOU <lOU <IO u Cl0 u 

2-Chloronaphthalene <lo u <lOU <lOU <lOU 

2-Chlorophenol <lO u <lOU <lO u <lO u 

4Chlorophenyl phenyl ether <IOU <IO u <lOU <IO u 

Chrysene <lO u <lOU <lO u Cl0 u 

Dibenzfa,h)anthracene <lOU <lOU <lOU <lOU 

Dibenzofuran <lOU Cl0 u <lO u <lOU 

Dikbutyf phthafate <IOU. <.I0 u <lOU ,ClOtt 

Di-n-octyl phthalate <IOU <lOU <lO u <lOU 

1;2-Dichlorobenzene .;: -<IBU : <lO!J~ <IO-U .’ ,.<,I0 u 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

u 

J = estimated concentration 

R = rejected 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Page: 2F of 41 

Date: 12/28/95 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 l-20 KBA-11-21 KBA-1 l-22A KBA-1 l-228 

SAMPLE ID 20GW02 21GW02 22AGWO2 22BGW02 

CONS JlTUENT (Units in q/l) DATE 04lO6194 04/06/94 04/05/94 u4105/94 

1,3-Dichlorobenzene <lO u <lOU <lO u <lO u 

1,4-Dichlorobenzene 

3,3’-Dichlorobenzidine 

<lOU <lOU 4J <lOU 

<IO u <lOU <lOU <IOU 

2,4-Dichlorophenol <IOU <IOU <IO u <IO u 

2,6-Dichlorophenol --- --- --- --- 

Diethyl phthalate <lOU 0.5 J 0.6 J 8J 

Dimethyl phthalate <lO u <lOU <lO u <IO u 

7,12-Dimethybenr(a)anthracene --- --- --- --- 

p-(0imethylamino)azobenzene 

3,3’-Dimethylbenzidine 

2,4-Dimethylphenol 

1,3-Dinitrobenzene 

4,6-Dinitro-2-methylphenol 

4-Dinitrophenol 

,6-Dinitrotoluene 

Diphenylamine 

1,2-Diphenylhydrazine 

Ethyl methanesulfonate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Hexachlorophene 

Hexachloropropene 

lndeno(l,2,3-cd)pyrene 

lsophorone 

Isosafrole, total 

Methapyrilene 

Methyl methanesulfonate 

3-Methylcholanthrene 

.Methylna&thafene ‘. 

--- --- --- -_- 

<lOU <lOU <lO u <lOU 

v-7 ___ --_ -_- 

<25 U <25 U <25 U <25 u 

<25 U <25 U ~25 U ~25 U 

<lOU <IO u <lOU <lO u 

Cl0 u <lOU <lOU <IOU 

--_ --_ --- --- 

--- --- --- --- 

--- ___ ___ -__ 

<IOU Cl0 u ClOU <lOU 

<IOU <lOU <lOU <lOU 

<lOU <IO u <lOU <IO u 

<lO u <lOU <lO u <lOU 

<lOU <lOU <lO u <lO u 

<lOU <lOU <lOU <lOU 

-- --- --- --- 

--- -__ _-_ --_ 

<IO u <lOU <lOU <lOU 

<lOU <lOU <lOU <lO u 

-- _-_ --- -- 

--- --- --- --- 

-my A.- --- -- 

--- --_ --- --- 

<lO.‘b. <lo u <lOU <lOU 

Values represent total concentrations unless noted 

0 
C = Not detected at indicated reporting limit ---= Not analyzed 

J = estimated concentration 

R = rejected 



VaIldated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Page: 3F of 41 

Date: 12128195 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 l-20 KBA-11-21 KBA-1 1-22A KBA-1 I-22B 

SAMPLE ID 2OGWO2 21 GWOZ 22AGWO2 22BGWO2 

CONSTITUENT (Units in ugh) DATE 04/06/94 04/06/94 04/05/94 04105/94 

2-Methylphenol 

3-Methylphenol 

3-&4-Methylphenol 

4-Methylphenol 

Naphthalene 

7,4-Naphthoquinone 

1-Naphthylamine 

2-Naphthylamine 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

5-Nitro-o-toluidine 

<IO u <IO u <IOU <IOU 

--_ __- _-- ___ 

___ ___ ___ --- 

<IO u <lOU <IOU 6J 

<IOU <IOU 0.8 J <IOU 

--- .-- --- -- 

--- -_- --- -_- 

_-- _-_ _-_ -- 

<25 U <25 U <25 U <25 U 

<25 U <25 U <25-U c25 U 

<25 U <25 U <25 U <25 U 

<IOU <lo u <lO u <lOU 

--- --- --- --_ 

4-Nitroquinoline-1 -oxide 

2-Nitrophenol 

CNitrophenol 

N-Nitrosodi-n-butylamine 

-_ --- _-- --- 

<IOU <lOU <IOU <IOU 

<25 U <25 U <25 U c25 u 

--- --- --- --- 

N-Nitrosodiethylamine 

Y-Nitrosodimethylamine 

--- v-e --- --- 

--- -_- --- --- 

V-Nitrosodiphenylamine 

Y-Nitrosodiphenylamine and diphenylamine 

Y-Nitrosodi-n-propylamine 

N-Nltrosomethylethylamlne 

<lOU <lOU <lOU Cl0 u 

___ --- --- _-- 

<IOU <IOU <IO u <lo u 

--- ___ --- _-- 

N-Nltrosomorphollne -- _-- --- -- 

N-Nltrosopipendlne 

N-Nnrosopyrrolldine 

2,2’-oxybis(l-chloropropane) 

___ _-- --- --- 

--- _-_ --- --- 

__- --- _-- ___ 

Pentachlorobenzene --- --- --- --- 

Pentachloronitrobenzene -__ __- ___ --- 

Pentachlorophenol ~25 U <25 U <25 U ~25 U 

Phenacetin --_ --- _-- --- 

Phenanthrene ClOU <IOU <IO-U. ,ClOU ” : 

Phenol <IOU 0.8 J <lO u <lOU 

Pknyl-tert-buty~amine -- : _bd --- -- 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Page: 4F of 41 

Date: 12128l95 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 l-20 KBA-1 l-21 KBA-1 I-22A KBA-1 ‘I-22B 

SAMPLE ID 2OGWO2 21GWO2 22AGW02 22BGW02 

CONSTITUENT (Units in ugll) DATE 04/06/94 04106/94 04/05/94 04/05/94 

p-Phenylene diamine 

2-Picofine 

_-- _-- ___ ___ 

-- --- --- -__ 

Pronamide 

Pyrene 

_-- --- --- --_ 

<IOU <IOU <lOU <IO u 

Pyridine 

Safrole, total 

--- __- --_ ___ 

e-e --- --- --- 

1,2,4,5-Tetrachlorobenzene --- --_ --- --_ 

2,3,4,6-Tetrachlorophenol -- --- -__ _-- 

o-Toluidine 

7.2,4-Trichlorobenzene 

__- -__ --_ --- 

<lOU <IO u <IO u ClOU 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenot 

<25 u ~25 U <25 U <25 u 

1,3,5-Trinitrobenzene 

Jalues represent total concentrations unless noted 

* 

< = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validatec 
Page: IG of 41 

Semivolatile Organic Compounds Date: 12/28/95 
GROUNDWATER SAMPLES 

April 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 
3 

SITE KBA-l l-3A KBA-1 l-3B KBA-l l -3C KBA-1 l-4 

SAMPLE ID 03AGWO2 03BGWO2 03CGWO2 04GWO2 

CONSTlTUENT (Units in ugll) DATE 04/09/94 04105194 04/05/94 04/07/94 

Acenaphthene 

[ 

Acenaphthylene 

Acetophenone 

2-Acetylaminofluoreoe 

4-Aminobiphenyl 

Aniline 

i Anthracene 

Aramite, total 

Benzidine 

Benzo[a)anthracene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzofghijperylene 

Benzo(aIpyrene 

Benzoic acid 

Benzyl alcohol 

bis(2-ChloroethoxyImethane 

bis(2-Chloroethyl) ether 

bis(2-Chloroisopropybether 

bis(2-Ethylhexybphthalate 

4-Bromophenyl phenyl ether 

Butyl benzyl phthalate 

Carbazole 

4-Chloro-3-methylphenol 

4-Chloroaniline 

2-Chloronaphthalene 

2Chlorophenol 

4Chlorophenyl phenyl ether 

Chrysene 

Xbenz(a,h)anthracene 

Xbenzofuran 

3i-n-ba~tyl phthalate 

Iri-n-octyl phthalate 

<lO u <IO u <lOU <IOU 

<lOU <IOU <IO u <IOU 

___ __- -__ --_ 

--- --- --_ ___ 

--- ___ _-_ --- 

--- ^-- --- --- 

<lOU <lOU <lOU <IO u 

--- __- --- -__ 

_-_ _-_ --- --- 

<IOU <IOU <IOU <IOU 

<lOU <IOU <lOU <IOU 

<lOU <lOU ClOU <lOU 

<IO u <IOU <lO u <lOU 

<lOU <IO u ClOU <lOU 

--- _-_ --_ --- 

-- --- --- --_ 

<IOU <IOU <lO u <IOU 

ClOU <lo u <IO u <lO u 

<IO u <IO u <lOU <lo u 

<lOU <lOU Cl0 u <lOU 

<IOU <IO u <IOU <lO u 

<IOU <IO u <lOU <IOU 

<lO u <lO u <lO u <lOU 

<lOU <lo u <lOU <lOU 

<lOU <IO u <lOU <IOU 

<lO u <lO u <lO u <IOU 

<IO u <lOU <lO u <lO u 

<IO u <IO u <IOU <IO u 

<IO u <lOU <lOU <lOU 

<IO u <IO u <lO u <lOU 

<lO u ClOU <IOU <IOU 

<lo+ .<I0 u <lOU <IOU 

<lO u ClOU <IO u Cl0 u 

.1,21Dichlorobenz&e : < 1O~U <lOU .,,<lOU. <lOU 

Values represent total concentrations unless noted C = Not detected at indicated reporting limit ---= Not analyzed 

J = estimated concentration 

R = rejected 



Validated 
Page: 2G of 41 

a 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Date: 12/28/95 

SITE KBA-l l-3A KBA-II-3B KBA-l l-3C KBA-114 

SAMPLE ID 03AGW02 03BGW02 03CGW02 04GWO2 

CONSTlTUENT (Units in ug/l) DATE 04/09/94 04/05194 04105194 04/07/94 

II ,3-Dichlorobenzene 

1,4-Dichlorobenzene 

3,3’-Dichlorobenzidine 

2,4-Dichlorophenol 

2,6-Dichlorophenol 

Diethyl phthalate 

Dimethyl phthalate 

7,12-Dimethybenz(a)anthracene 

I-. p fDrmethylamino)azobenzene I 3,3’-Dimethylbenzidine 

12,4-Dimethylphenol 

<IOU <IO u <lO u <IO u 

8J <lOU <IOU <lOU 

<lO u <IO u <lO u <IO u 

<IO u <IQ u <lQU <IOU 

-__ --- --_ -_- 

0.6 J 8J <lOU <IOU 

<lO u <lOU <lO u <IO u 

-__ _-_ _-_ -- 

-_- -__ ___ --- 

a-- -..- --_ --a 

<IO u <lO u <IOU <lOU 

‘1,3-Dinitrobenzene 

4,6-Dinitro-2-methylphenol 

‘,4-Dinitrophenol 

,4-Dinitrotoluene 

,6-Dinitrotoluene 

er- “we -_- --w 

<25 U <25 U <25 U <25 U 

<25 u <25 U <25 U <25 U 

<lO u <lOU <lO u <lOU 

<IOU <lOlJ <1QU <IOU 

I 
) Diphenylamine 

Fluoranthene 

1 ,2-Diphenylhydrazine 

(Ethyl methanesulfonate 

__- -__ --_ ___ 

^-- --_ --- --- 

--- 

<lOU 

--- 

<lOU 

--- 

<IOU 

--- 

<lOU 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Hexachlorophene 

Hexachloropropene 

Indeno(l,2,3cd)pyrene 

lsophorone I Isosafrole, totaf 

<lO u <lOU 

<lOU <IOU 

<lO u <lOU 

Cl0 u <lOU 

<lOU <lO u 

-- -_- 

<IOU <IOU 

<IO u <IOU 

<lO u <lOU 

<IOU <IOU 

<lO u <lOU 

<lO u <IOU 

<lOU <IOU 

--- --. 

--- --_ 

<IOU <IOU 

<IO u <lOU 

-_ d__ --- -- 

Methapyrilene --- --- --_ --- 

I Methyl methanesulfonate -- --- _-- -- 

]3-Methylcholanthrene --- --- --_ --- 
I. 

‘-Methytnapbthaleno .<lO LJ :. <:10 u Cl0 u <iOU, 

represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

J = estimated concentration 

R = rejected 



Validated 
Page: 3G of 41 

Semivoiatile Organic Compounds Date: 12128195 
GROUNDWATER SAMPLES 

April 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia d 

SlfE KBA-1 ‘l3A KBA-1 I-3B KBA-1 l-3C KBA-11-4 

SAMPLE ID 03AG W02 03BGW02 03CGWO2 04GW02 

CONSTITUENT (Units in ugll) DATE 04/09/94 04/05l94 04/05/94 04/07/94 

2-Methylphenol 

3-Methylphenol 

3-&4-Methylphenol 

CMethylphenol 

Naphthalene 

1,4-Naphthoquinone 

1 -Naphthylamine 

2-Naphthylamine 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

5-Nitro-o-toluidine 

4-Nitroquinoline-l-oxide 

2-Nitrophenol 

4Nitrophenol 

N-Nitrosodi-n-butylamine 

N-Nitrosodiethylamine 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 

N-Nitrosodiphenylamine and diphenylamine 

N-Nitrosodi-n-propylamine 

N-Nrtrosomethylethylamine 

N-Nitrosomorpholine 

N-Nitrosopiperidine 

N-Nitrosopyrrolidine 

2,2’-oxybisfl-chloropropane) 

Pentachlorobenzene 

~ Pentachloronitrobenzene 

Pentachlorophenol 

Phenacetin 

Phenanthrene 

Phenol 

Phenvl-tert-butviamine 

<IOU <IOU <IO u <IOU 

--- ___ --- --- 

___ ___ --- -_- 

<IOU <IOU <IOU <IO u 

<lOU <lOU <IO u <IO u 

--- --- --- _-- 

___ -__ --- _-- 

--- _-_ --- --- 

<25 U <25 U <25 U <25 U 

<25 U <25 U <25 U <25 U 

<25 U <25 U <25 U <25 U 

<lOU <lOU <lOU <lOU 

--_ _-- --- ___ 

--- _-- --- ___ 

<lOU <lOU <lOU <lO u 

<25 U <25 U ~25 U ~25 I) 

--_ --- --_ --- 

--- --_ --_ --- 

--_ --- _-- --_ 

<IO u <lOU <lO u <lOU 

-_- --- _-- -__ 

<IOU <IOU <IOU <IO u 

___ --_ --_ ___ 

-- _-- --- -- 

--- --- --- --_ 

--- --- --- -- 

--- ___ --- --_ 

-__ --^ --- --- 

_-- --- --- --- 

<25 U C25 U c25 u c25 U 

--- __- --- --- 

<Id.U uiou < 10 u. ‘j “. ‘: ,, <-, (j :u 

<IO u <IO u <IO u <IOU 

.-e. ,, --_ .’ .“__ ‘, ,” .-e’ 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit -- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Page: 4G of 41 

Date: 12/28/95 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia - 

SITE KBA-11-3A KBA-1 I-3B KBA-l l-3C KBA-1 l-4 

SAMPLE ID 03AGW02 03BGW02 03CGWO2 04G W02 

CONSTlTUENT (Units in ugll) DATE 04109194 04lQ5194 04/05/94 04/07194 

p-Phenylene diamine 

2-Picaline 

Pronamide 

Pyrene 

Pyridine 

Safrole, total 

1,2,4,5-Tetrachlorobenzene 

2,3,4,6-Tetrachlorophenol 

o-Toluidine 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6Trichlorophenol 

1,3,5-Trinitrobenzene 

___ --- -_- --_ 

-- --- --- -__ 

--- --_ --- --- 

<lo u <IOU <IOU <IOU 

-_- -__ --- --- 

--- --- --- --- 

--- _-_ --- --- 

___ --- --- --- 

--- ___ _-- --_ 

<IOU <IO u <IOU <IOU 

<25 U <25 U <25 U <25 U 

ClOW <lOU <IOU <lOU 

--- --- --- --- 

alues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: IH of 41 

Date: 12/28195 

SITE KBA-1 l-5 KBA-11-6 KBA-1 I-7 KBA-1 l-SA 

SAMPLE ID 05GWO2 06GWO2 07GWO2 08AGW02 

CONS JITUENT fUnits in uglll DATE 04/07/94 04107194 04106194 04/06/94 

Acenaphthene <lOU <lOU <lO u <IOU 

Acenaphthylene <10 u <lOU <lO u <IOU 

Acetophenone --- _-- --- ___ 

Z-Acetylaminoftuorene _A- _-- ___ --- 

4-Aminobiphenyl --_ ___ --_ --- 

Anfine --_ _-- --- --- 

Anthracene <lOU <lO u <lOU <lO u 

Aramite, total --- _-- --- -- 

Benzidine --- --- --- --- 

Beozo[a)anthracene <IOU <IOU <IOU <IOU 

Benzolblfluoranthene <IOU <IO u <IOU <lO u 

Benzo(k)fluoranthene <IOU <lOU <IOU ClOU 

Benzo(ghi)perylene <IOU <lOU <IOU <lOU 

Benzo(a)pyrene <lOU <IOU <IO u <lOH 

3enzoic acid --- --- _-_ --- 

Benzyl alcohol __- ___ -__ -- L 

)is(2-Chloroethoxy)methane <IOU <lOU <IO u <lOU 

>is(Z-Chloroethyl) ether <IOU <IO u <IOU <IO u 

%s(Z-Chloroisopropyllether <IOU <IOU <lOU <IOU 

,is(2-Ethylhexyl)phthafate <IOU <IO u <IO u <IOU 

$-Bromophenyl phenyl ether <IOU, <lO u <IO u <lO u 

3utyl benzyl phthalate <IO u <IOU <IO u <IO u 

Zarbazole <lOU <lO u <lO u <lOU 

l-Chloro-3-methylphenol <lOU <lOU <lOU Cl0 u 

I-Chloroaniline <IOU <lOU <IOU <lO u 

!-Chloronaphthalene <IOU <lo u Cl0 u <lO u 

!-Chlorophenol <IOU <lo u <IOU <lO u 

Xhlorophenyl phenyl ether <IOU <IOU <IOU <IO u 

Zhrysene <IOU <lOU <IOU <IO u 

Xbenz(a,h)anthracene <lGU <lO u <lOU <lO u 

Xbenzofuran <IOU <IOU <lOU ClOU 

%&buty4 phthalate . . <IOU .<I0 u <10-u <l,OU 

Ii-n-octyl phthalate <IOU <IOU <IOU <IO u 

I ,2-Dichlorobenzene ’ “’ <lOU <lo u &JO u;: :. ..j :<qou 

lalues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

h 

I = estimated concentration 

i = rejected 



Vaildated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Page: 2H of 41 

Date: 12/28/95 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 l-5 KBA-1 l-6 KBA-1 l-7 KBA-11 -SA 

SAMPLE ID 05GW02 06G WO2 07GWO2 OBAGWOZ 

CONSTITUENT (Units in ugll) DATE 04/07/94 04/07/94 04/06(94 04106194 

r 
1,3-Dichlorobenzene <lOU <lOU <lOU <lOU 

1,4-Dichlorobenzene <lOU <lo u <IO u <lO u 

3,3’-Dichlorobenzidine <lOU <lO u <lOU <lO u 

2,4-Dichlorophenof <lOU <lo u <IOU <IOU 

2,6-Dichlorophenol --- --- --- ___ 

Diethyl phthalate ClOU <lOU <lOU <IOU 

1 Dimethyl phthalate I 7,12-Dimethybenz(a)anthracene I- p fDrmethylamino)azobenzene 

3,3’-Dimethylbenzidine 

2,4-Dimethylphenol 

I ,3Dinitrobenzene 

4,6-Dinitro-2-methylphenol 

?,4-Dinitrophenol 

.!,4-Dinitrotoluene 

” 

,6-Dinitrotoluene 

Diphenylamine 

1,2-Diphenylhydrazine 

Ethyl methanesulfonate I Fluoranthene 

<lOU <lO u <IOU <lOU I 
-- _-_ --- -- 

__- --- --- --- I 
mu- --- --- --- 

<lOU <lOU <lO u <lOU 

*-- .-- _-- --- 

<25 u <25 U <25 U <25 U 

~25 U <25 U <25 U ~25 U 

<lOU <lOU <lOU <IOU 

Cl0 u <IOU <IOU <IOU 

--_ _-- --- --_ 

--- _-- --- --- 

--- --- --- -_- I 

<IOU ClOU <lOU <lOU I 
Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Hexachlotophene 

Hexachloropropene 

lndenofl,2,3cd)pyrene 

lsophorone 

Isosafrole, total 

Methapyrilene 

Methyl methanesulfonate 

3-Methylcholanthrene 

q-Methyhaphthaleie .’ 

<lO u <lO u <lOU <lO u I 

<IOU <lo u <lOU <IO u 

<lOU <lOU <lOU <lOU 

<lOU <lOU <lOU <lOU 

<lOU <lO u <lOU <lOU 

-- e-7 -_- -- 

-__ -_- --- --_ 

<IOU <IO u <lOU <IOU 

<lOU <lOU <lOU <lO u 

-- --- --- -- 

--- -_- --- --- 

v-’ -we. *-- -- 

--- --- --- --- 

<lO.U <lo’lJ ClOU ‘<ldU 

represent total concentrations unless noted < =Not detected at indicated reporting limit --=Not analyzed 

J = estimated concentration 

R = rejected 



VaIldated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 3H of 41 

Date: 12128195 

CONSTITUENT (Units in ug/l) 

SlfE 

SAMPLE ID 

DATE 

KBA-11-5 KBA-1 l-6 KBA-II-7 KBA-1 ‘I-8A 

05GW02 06GWO2 07GWO2 OBAGW02 

04/07/94 04io7194 04106194 04lO6194 

2-Methylphenol 

3-Methylphenol 

3-&4-Methylphenol 

4Methylphenof 

Naphthalene 

1,4-Naphthoquinone 

1 -Naphthylamine 

2-Naphthylamine 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

<lOU <lOU <lOU <lOU 

--- _-- --- -- 

-__ _-- ___ ___ 

<IOU <lOU ClOU <IOU 

<lOU <lOU <lOU <IOU 

--_ _-_ _-- --- 

--- -__ _-- ___ 

--_ --- _-_ ___ 

<25 u <25 U <25 U <25 U 

<25u <25 u <25 U c25 U 

<25 U <25 U c25 U <25 U 

Nitrobenzene 

I5-Nitro-o-toluidine 

4-Nitroquinoline-1 -oxide 

2-Nitrophenol 

CNitrophenol 

N-Nitrosodi-n-butylamine 

N-Nirosodiethylamine 

1 N-Nitrosodimethylamine 

I N-Nitrosodiphenylamine 

1 N-Nitrosodiphenylamine and diphenylamine 

N-Nitrosodi-n-propylamine 
N-Nitrosomethylethylamine 

N-Nitrosomorpholine 

N-Nitrosopiperidine 

N-Nitrosopyrrolidine 

<YOU <lO u ClOU ClOU. 
I 

_-_ _-- --- --- I 

__- --- ___ -_ 

<lOU <lO u <lOU ClOU 

<25 lJ ~25 U c25 U <25 U 

_-_ -_- __- --_ 

--- _-- v-e --- 

--_ --- -_- --_ I 

<lOU <IOU <lO u <lOU 
I 

--_ --- __- --- 
I 

<IO u <IO u <IOU <IOU 

--- _-- ___ -_- 

-- _-- --_ -_ 

--- -__ __- --- 

2,2’-oxybis( 1 -chloropropane) -_- --- --- --- 

Pentachlorobenzene -- e-m --- --- 

Pentachloronitrobenzene 

Pentachlorophenol 

_-- ___ ___ _-_ 
I 

Phenacetin 

<25 U ~25 U c25 u <25 U 
I 

Phqnanthrene ., . ;y<1ou <IO-U. <lOU .; :,ClOU 

Phenol Cl0 u <IOU <lOU <IOU 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

I 
J = estimated concentration 

I R = rejected 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Page: 4H of 41 

Date: 12/28/95 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-11-5 KBA-1 l-6 KBA-1 l-7 KBA-1 l-8A 

SAMPLE ID 05GWO2 06GWO2 07GWO2 OBAGWO2 

CONSTITUENT (Units in ugll) DATE 04107194 04/07194 04106194 04/06/94 

p-Phenylene diamine 

2-Picoline 

Pronamide 

Pyrene 

Pyridine 

Safrole, total 

1,2,4,5-Tetrachlorobenzene 

2,3,4,&Tetrachlorophenol 

o-Toluidine 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

1,3,5-Trinitrobenzene 

--_ ___ _-- --- 

--- _-- __- --- 

--- -_- _-- --- 

<IO ll <lOU ClOU <lOU 

--- --- --- -__ 

--- e-m --- --- 

--- --- --- _-_ 

_-- --- --- -_ 

--- ___ --- --- 

<IOU <IOU <IOU <IOU 

<25 U <25 U <25 u <25 U 

<lOU -cl0 u <lOU <lOU 

--- ___ -_- --_ 

alues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Page: II of 41 

Date: 12/28/95 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 I-88 KBA-11 -SC KBA-1 l-9 

SAMPLE ID 08BGW02 OBCGW02 09GWO2 

CONSTITUENT (Units in ugll) DATE 04/06/94 04/06/94 04/05/94 

Acenaphthene 

Acenaphthylene 

Acetophenone 

2-Acetylaminofluorene 

4-Aminobiphenyl 

Aniline 

Anthracene 

Aramite, total 

Benzidine 

Benzo(a)anthracene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzofghilperylene 

Benzo(a)pyrene 

Benzoic acid 

Benzyl alcohol 

bis(2-Chloroethoxy)methane 

bis(2-Chloroetbyl) ether 

bis(2-Chloroisopropyllether 

bisI2-EthylhexyDphthalate 

4-Bromophenyl phenyl ether 

Bury1 benzyl phthalate 

Carbazole 

<lOU <lOU <IO u 

<lOlJ <lOU <IOU 

--- ___ __- 

-- ___ --- 

-_- ___ --- 

--- --- --- 

<IOU <lOU <lOU 

-- _-_ --- 

--_ -_- -_- 

<IOU <IOU <IOU 

<lOU <IOU <lOU 

ClOU <lOU <lOU 

<lOU <lOU <lOU 

<lOU <lOU <lOU 

-__ --_ --- 

--- --- --- J 

<lOU <lOU <lOU 

<lOU <lOU <IOU 

<IO u <lOU <lO u 

<lOU <IOU <IOU 

<lOU. <lOU <lO u 

<IOU <lOU <IOU 

<lO u <lOU <lO u 

4-Chloro-3-methylphenol <lOU <lOU Cl0 u 

4Chloroaniline <lO u <lO u <lOU 

2-Chloronaphthalene <lOU <lO u <lOU 

2Chlorophenol <lO u <lOU <lOU 

4Chlorophenyl phenyl ether <1ou <lo u <lO u 

Chrysene <lO u <lOU <lO u 

Dibenzfa,h)anthracene <lOU Cl0 u <lOU 

Dibenzofuran <IO u <lOU Cl0 u 

Di-q-&tyl,phthalate <IOU < ~04J <lOU : : 

Di-n-octyl phthalate <lO u <lOU Cl0 u 

1.,2-dichlorobenzene :’ I”. .. <l.OU -cl0 u ” <lO.U 

Values represent total concentrations unless noted c = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



VaIldated 
Page: 21 of 41 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Date: 1212Bl95 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 l-8B KBA-1 I-8C KBA-1 l-9 

SAMPLE ID 08BGW02 OBCGWOZ 09GWO2 

CONSTITUENT (Units in ugll) DATE 04/06/94 04/06/94 04/05/94 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

3,3’-Dichlorobenzidine 

<lO u <lo u <IO u 

<lOU <lO u <lo u 

<IO u <lOU <IOU 

2,4-Dichlorophenol 

2,6-Dichlorophenol 

Diethyl phthalate 

Dimethyl phthalate 

7,12-Dimethybenzfajanthracene 

p-(Dimethylamino)azobenzene 

3,3’-Dimethylbenzidine 

2,4-Dimethylphenol 

1,3-Dinitrobenzene 

4,6-Dinitro-2-methylphenol 

4-Dinitrophenol 

,4-Dinitrotoluene 

,6-Dinitrotoluene 

<IO u <IOU <IO u 

--- --- ___ 

1J 0.8 J 0.5 J 

<IOU <lO u <lOU 

_-_ --- _-- 

--- --- --- 

--- -“- --- 

<lOU <IOU <IOU 

-- -v- __- 

<25 U <25 U <25 U 

<25 U ~25 U ~25 U 

<IOU <IOU <lOU 

<lO u ClOU <lOU 

Diphenylamine ___ --- _-_ 

1,2-Diphenylhydrazine 

Ethyl methanesulfonate 

_-- --- --- 

--- -__ --. 

Fluoranthene <lOU <lOU <lOU 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Hexachlorophene 

Hexachloropropene 

<IOU 

<IOU 

<lOU 

<lOU 

<lOU 

--- 

--_ 

Indenof I ,2,3-cd)pyrene <IOU 

lsophorone <IO u 

<lo u 

<IOU 

<lOU 

<lOU 

<IOU 

--- 

--- 

<lOU 

<lOU 

<IOU 

<lOU 

<lOU 

<lo u 

<lOU 

--- 

<IOU 

<lOU 

lsosafrole, total 

Methapyrilene 

Methyl methbesulfonatk 

_-- _e* --- 

--- --- --- 

VI :-em --- 

3-Methylcholanthrene --- --- --- 

-hAethykaphthakne : 1’ 
:. 

<lOtI : <IO u <lO.lJ ..’ ‘: .’ 

represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 31 of 41 

Date: 12128195 

SITE KBA-1 l-88 KBA-l l-8C KBA-1 l-9 

SAMPLE ID OBBGW02 OBCGW02 09GWO2 

CONSTITUENT (Units in ugll) DATE 04/06/94 04/06/94 04/05194 

2-Methylphenol 

3-Methylphenol 

3-&4-Methylphenol 

CMethylphenol 

Naphthalene 

1.4”Naphthoquinone 

1-Naphthylamine 

2-Naphthylamine 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

5-Nitro-o-toluidine 

I-Nitroquinoline-1 -oxide 

2-Nitrophenol 

4-Nitrophenol 

N-Nitrosodi-n-butylamine 

N-Nitrosodiethylamine 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 

N-Nrtrosodiphenylamine and diphenylamine 

N-Nitrosodi-n-propylamine 

N-Nrtrosomethylethylamrne 

N-Nrtrosomorpholine 

N-Nrtrosoprperidrne 

N-Nrtrosopyrroltdine 

2.2’“oxybisfl-chloropropanel 

Pentachlorobenzene 

Pentachloronitrobenzene 

<IOU <lO u <lOU 

““_ --- _“” 

___ “_” --- 

<lo u <IOU <IOU 

<lOU <lO u <lOU 

-“- ““” ““” 

“__ _“” --- 

-” ““” “-- 

<25 U <25 U <25 U 

<25 u ~25 U <25 .U 

<25 U <25 U <25 U 

<lOU <lOU <lOU 

“-- _“” --- 

-” __- -“- 

<lOU <lOU <lO u 

<25 u <25 U c25 U 

““” “-- _“” 

_“” ““” ““_ 

--” ““_ _“_ 

<lOU <lOU <lOU 

_“_ “_” __” 

<IOU <IOU <IOU 

--- --_ ___ 

-_ ““_ ___ 

_“_ _-- _-- 

“I _“” ““” 

-__ --- _“_ 

““_ ““_ ““_ 

_“” ___ __” 

Pentachlorophenol 

Phenacetin 

Phenanthrene 

Phenol 

<25 U ~25 U <25U. 

--” _“_ _“” 

<IOU <14-U <1qu ., 

<lOU <lOU <lOU 

Phenyl-t&t-butyiarnine 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

April 1994 

Page: 41 of 41 

Date: 12128/95 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-l l -8B KBA-1 l-8C KBA-I l-9 

SAMPLE IO OBBGW02 08CGW02 09GWO2 

CONSTITUENT (Units in ugll) DATE 04/06/94 04/06/94 04/05/94 

p-Phenylene diamine --- ___ ___ 

2-PicoCne , --- ___ _-_ 

Pronamide --_ ___ --_ 

Pyrene <lOU <lOU <IOU 

Pyridine --- ___ _-_ 

Safrole, total --- --- --- 

1,2,4,5-Tetrachlorobenzene _-- -_- ___ 

2,3,4,6-Tetrachlorophenof --_ _-_ --- 

D-Toluidine ___ ___ -_- 

1,2,4-Trichlorobenzene <IOU <IO u <IOU 

2,4,5-Trichlorophenol <25 U <25 U <25 U 

2,4,6Trichlorophenof <lOll <lOU <lOU 

1,3,5-Trinitrobenzene --_ --- --- 

,.: 

alues represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

J = estimated concentration 

R = rejected 



Validated 
Page: IA of II 

PesticidesiPCBs 

GROUNDWATER SAMPLES 

April 1994 

Date: 12128f95 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 l-l KBA-1 l-10A KBA-1 l-10B KBA-1 I-1OC 

SAMPLE IO OlGWO2 lOAGWO2 lOBGW02 lOCGWO2 

~ CONSTITUENT (Units in ug/l) DATE 04/05/94 04/07/94 04/05/94 04107f94 

Aldrin 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC (Lindane) 

alpha-Chlordane 

gamma-Chlordane 

Chlordane 

Chlorobenzilate 

4,4’-ODD 

4,4,-DDE 

4,4’-DDT 

Diallate 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

Endrin ketone 

Heptachlor 

Heptachlor epoxide 

lsodrin 

Kepone 

Methoxychlor 

Toxaphene 

Aroclor- 1016 

Aroclor- 1221 

Aroclor-1232 

Arodor-7242 

Aroclor-1248 

Aroclor- I 254’ 

Aroclor- 1260 

-co.05 UJ CO.05 UJ CO.05 UJ <0.05 UJ 

<0.05 UJ <0.05 UJ CO.05 UJ <0.05 UJ 

<0.05 UJ <0.05 UJ <0.05 UJ CO.05 UJ 

<0.05 UJ CO.05 UJ co.05 UJ <0.05 UJ 

<0.05 UJ CO.05 UJ CO.05 UJ <0.05 UJ 

<0.05 UJ <0.05 UJ 0.01 J CO.05 UJ 

<0.05 UJ co.05 UJ CO.05 UJ <0.05 UJ 

__- _-- _-- -_ 

--- --- --_ ___ 

CO.1 UJ <O.l UJ CO.1 UJ <O.t UJ 

<O.l UJ <O.t UJ CO.1 UJ co.1 UJ 

<O.t UJ <O.t UJ CO.1 UJ co.1 UJ 

--- --- --- --- 

co.1 UJ CO.1 UJ CO.1 UJ ~0.1 UJ 

<0.05 UJ <0.05 UJ <0.05 UJ <0.05 UJ 

co.1 UJ CO.1 UJ CO.1 UJ <O.t UJ Y 

<O.l UJ <O.l UJ <O.l UJ <O.l UJ 

<O.t UJ CO.1 UJ CO.1 UJ ~0.1 UJ 

co.1 UJ <O.l UJ <O.l UJ <O.l UJ 

<O.l UJ <O.l UJ CO.1 UJ CO.1 UJ 

<0.05 UJ co.05 UJ CO.05 UJ <0.05 UJ 

co.05 UJ <0.05 UJ -CO.05 UJ <0.05 UJ 

__- __- -_- ___ 

-- ___ _-- ___ 

<0.5 UJ ~0.5 UJ <0.5 UJ <0.5 UJ 

<5,.00 UJ c5.00 UJ <5.00 UJ C5.00 UJ 

< 1 .OO UJ <l.OO UJ <l.OO UJ < 1 .OO UJ 

<2.00 UJ ~2.00 UJ c2.00 UJ <2.00 UJ 

c 1 .OO UJ < t .OO UJ < 1 .OO UJ <l.OO UJ 

cl.00 UJ ct.oouJ < t .OO UJ <l.OO UJ 

cl.00 UJ ct.00 UJ <l.OO UJ < 1 .OO UJ 

: < 1 .OO.UJ <l.OOUJ <l.OOuJ -<l.Oc.)UJ 

< 1 .OO UJ <l.OO UJ < 1 .OO UJ < 1 .OO UJ 
.; .’ 

,. .: .:: 
., 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

u 

J = estimated concentration 

U = presumptively present 



Validated 

Pesticides/PCBs 

GROUNDWATER SAMPLES 

April 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1B of II 

Date: 12/28/95 

SITE KBA-1 I-l IA KBA-1 l-l 1B KBA-1 l-l 1 C KBA-1 l-12 

SAMPLE ID 1 IAGWOZ 11 BGWOL 11 CGWOZ 12GW02 

CONSTITUENT (Units in ugll) DATE 04to5194 04/05194 04/05/94 04/06/94 

Aldrin 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC (Lindane) 

alpha-Chlordane 

gamma-Chlordane 

Chlordane 

Chlorobenzilate 

4,4’-ODD 

4,4,-DDE 

4,4’-DDT 

Diallate 

ieldrin 

Endosulfan sulfate 

CO.05 UJ <0.050 u 0.006 NJ CO.05 UJ 

CO.05 UJ co.050 u CO.05 UJ CO.05 UJ 

CO.05 UJ <0.050 u <0.05 UJ CO.05 UJ 

CO.05 UJ co.050 u -CO.05 UJ CO.05 UJ 

<0.05 UJ -co.050 u CO.05 UJ <0.05 UJ 

CO.05 UJ ^-- <0.05 UJ co.05 u3 

CO.05 UJ --- CO.05 UJ <0.05 UJ 

___ <0.5ou --_ --- 

__- <IOU --- --- 

CO.1 UJ <O.lO~U CO.1 UJ CO.1 UJ 

CO.1 UJ <O.lO u CO.1 UJ CO.1 UJ 

CO.1 UJ -co.10 u ~0.1 UJ CO.1 UJ 

--- <IOU --- --- 

CO.1 UJ co.10 u CO.1 UJ CO.1 UJ 

<0.05 UJ <0.050 u <0.05 UJ CO.05 UJ 

<O.l UJ <O.lO u <O.l UJ CO.1 UJ 

<O.l UJ -co.10 u <O.l UJ <O.l UJ 

I Endrin <O.l UJ <O.lO u <O.I UJ CO.1 UJ 
I 

Endrin aldehyde <O.l UJ <O.IO u <O.l UJ CO.1 UJ 

Endrin ketone CO.1 UJ --- CO.1 UJ <O.l UJ 

Heptachlor CO.05 UJ co.050 u <0.05 UJ <0.05 UJ 

Heptachlor epoxide -CO.05 UJ <0.050 u CO.05 UJ CO.05 UJ 

lsodrin --- <0.050 u --_ _-- 

Kepone -- co.50 u --- -- 

Methoxychlor CO.5 UJ co.50 u <0.5 UJ CO.5 UJ 

Toxaphene C5.00 UJ Cl.4 u C5.00 UJ C5.00 UJ 

Aroclor-1016 Cl.00 UJ -co.50 u <I .OO UJ <I .OO UJ 

Aroclor- 122 1 c2.00 UJ co.50 u c2.00 UJ c2.00 UJ 

Aroclor-1232 cl.00 UJ co.50 u < 1 .OO UJ < 1 .OO UJ 

Aroclor-I 242 Cl.00 u3 co.5ou < 1 .oo u3 < 1 .OO UJ 

Aroclor- 1248 cl.00 UJ co.50 u C 1 .OO UJ C 1 .OO UJ 

Aiuclor- 3 254 <l,OO UJ <I.0 u <l .OO UJ .’ cl .OouJ, 

Aroclor-I 260 Cl.00 UJ Cl.0 u < 1 .OO UJ < 1 .OO UJ 
.,. 

,. : 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

N = presumptively present 



Validated 

Pesticides/PCBs 

GROUNDWATER SAMPLES 

April 1994 

Page: IC of II 

Date: 12128195 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-II-13A KBA-1 I-13B KBA-11-14 KBA-1 I-1 5 

SAMPLE ID 13AGW02 13BGW02 14GWO2 15GWO2 

CONSTITUENT (Units in ugll) DATE 04/09/94 04109194 04/06/94 CM/O6194 

Aldrin 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC (Lindanel 

alpha-Chlordane 

gamma-Chlordane 

Chlordane 

Chlorobenzilate 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Diallate 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

Endrin ketone 

Heptachlor 

Heptachlor epoxide 

lsodnn 

Kepone 

Methoxychlor 

Toxaphene 

Aroclor-1016 

Aroclor-122 1 

Aroclor-I 232 

Aroclor-1242 

Aroclor-1248 

Afoclor-1254 . . 
Aroclor-1260 

<0.050 u <0.05 UJ <0.05 UJ CO.05 UJ 

co.050 u <0.05 UJ <0.05 UJ <0.05 UJ 

<0.050 u <0.05 UJ 0.084 J CO.05 UJ 

co.050 u co.05 UJ <0.05 UJ CO.05 UJ 

<0.050 u <0.05 UJ <0.05 UJ <0.05 UJ 

--- co.05 UJ <0.05 UJ co.05 u3 

--- <0.05 UJ <0.05 UJ CO.05 UJ 

co.50 u --- --- --- 

<IOU --_ --- --- 

40.10 u <O.l UJ <O.l .lJJ <O.l UJ 

<O.lO u <O.l UJ co.1 UJ <O.l UJ 

co,io u KO.1 UJ <O.I,.UJ ~0.1 UJ 

<lOU --- --- --- 

<O.lO u <0.3 UJ CO.3 UJ <O.l UJ 

-co.050 u <0.05 UJ CO.05 UJ co.05 UJ 

<O.lO .u CO.1 UJ co.1 UJ co.1 UJ 

<O.IO u <O.I UJ CO.1 UJ <O.l UJ 

<O.lO u <O.l UJ <O.l UJ CO.1 UJ 

<O.lO u <O.l UJ CO.1 UJ co.1 UJ 

--- CO.1 UJ <O.l UJ <O.-l UJ 

<0.050 u <0.05 UJ CO.05 UJ <0.05 UJ 

4 0.050 ‘u 40.05 UJ CO.05 UJ 40.05 UJ 

<0.050 u _-_ --- __- 

<0.50 u _-- -_- --- 

<0.50 u <0.5 UJ <0.5 UJ <0.5 UJ 

<I.3 u <5.00 UJ c5.00 UJ <5.00 UJ 

<0.50 u < 1 .OO UJ < 1 .OO UJ < 1 .OO UJ 

co.50 u <2.00 UJ <2.00 UJ 42.00 UJ 

<0.50 u <I.00 UJ <I.00 UJ <I.00 UJ 

co.50 u (1.00 03 < 1 .OO .UJ cl.00 UJ 

co.50 u cl.00 UJ cl.00 UJ < 1 .OO UJ 

<l$i) : ‘el:OOUJ : <;1 .oo:w. >: c 1 .OO w ..:. ,.‘. 

<I.0 u <l.OO UJ < 1 .OO UJ cl.00 UJ 
. . :. 
:. . . : ,:’ .,, : :’ 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

J = estimated concentration 

V = presumptively present 



Validated 

PesticideslPCBs 

GROUNDWATER SAMPLES 

April 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1D of II 

Date: 12/28/95 

SITE KBA-1 l-16 KBA-‘I l-1 7A KBA-1 l-l 76 KBA-1 l-1 7C 

SAMPLE ID 16GW02 17AGW02 17BGW02 17CGWO2 

CONSTlfUENT (Units in ugll) DATE 04/07/94 04/06/94 a4/07/94 04/06/94 

Aldrin 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC (Lindane) 

alpha-Chlordane 

gamma-Chlordane 

Chlordane 

Chlorobenzilate 

4,4’-DOD 

4,4,-DDE 

4,4’-DOT 

Diallate 

eldrin 

Endosulfan I 

L ndosulfan II 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

Endrin ketone 

Heptachlor 

Heptachlor epoxide 

lsodnn 

Kepone 

Methoxychlor 

Toxaphene 

Aroclor- 10 16 

Aroclor- 122 1 

Aroclor-1232 

Arodor-1242 

Aroclor-1248 

Aroclor-4254 

Aroclor-1260 
. . ,,.. .’ ., 

<0.050 u <0.05 UJ <0.05 UJ <0.05 UJ 

< 0.050 u <0.05 UJ co.05 UJ CO.05 UJ 

< 0.050 u <0.05 UJ <0.05 UJ <0.05 UJ 

< 0.050 IJ -co.05 w co.05 UJ CO.05 UJ 

<0.050 u <0.05 UJ <0.05 UJ CO.05 UJ 

--- co.05 UJ <0.05 UJ CO.05 UJ 

--- <0.05 UJ <0.05 UJ <0.05 UJ 

-co.50 u --- ___ --- 

<IOU --- --- --_ 

co.10 u x0.1 UJ <O.l UJ CO.1 UJ 

<O.lO u <O.l UJ CO.1 UJ <O.l UJ 

<O.lO u ~0.1 UJ -co.‘1 UJ ~0.1 UJ 

<IOU __- --- -_- 

co.10 u <O.l US <OxI UJ <O.l UJ 

<0.050 u <0.05 UJ <0.05 UJ <0.05 UJ 

co.10 u 10.1 UJ co.1 UJ <O.l UJ 

<O.lO u <O.l UJ <O.l UJ <O.l UJ 

co.10 u <O.l UJ <O.-l UJ <O.l UJ 

<O.lO u <O.l UJ <O.l UJ <O.l UJ 

--- <O.l UJ CO.1 UJ <O.l UJ 

<0.050 u <0.05 UJ CO.05 UJ <0.05 UJ 

co.050 u <0.05 UJ CO.05 UJ CO.05 UJ 

<0.050 u --_ -__ --- 

co.50 u --_ --- -- 

<0.50 u <0.5 UJ <0.5 UJ <0.5 UJ 

<1.4u <5.00 UJ C5.00 UJ <5.00 UJ 

co.50 u < 1 .OO UJ < 1 .OO UJ < 1 .OO UJ 

co.50 u ~2.00 UJ <2.00 UJ <2.00 UJ 

co.50 u < 1 .OO UJ <l.OO UJ < 1 .OO UJ 

co.50 u < 1.00 UJ <l.OOW cl.00 UJ 

co.50 u < 1 .OO UJ cl.00 UJ <I.00 UJ 

<l.dU <l.OOUJ -?!.OOUJ .<I.00 UJ 

<I.0 u cl.00 UJ < 1 .OO UJ cl.00 UJ 
. . 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

N = presumptively present 



Validated 

Pesticides/PCBs 

GROUNDWATER SAMPLES 

April 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: IE of II 

Date: 12128195 

SITE KBA-11-18 KBA-1 l-19A KBA-1 l-19B KBA-1 l-2 

SAMPLE ID 18GWO2 19AGW02 19BGW02 02GW02 

CONSTITUENT (Units in ugll) DATE 04/06/94 04/07/94 04/06/94 O4/09/94 

Aldrin 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC (Lindane) 

alpha-Chlordane 

gamma-Chlordane 

Chlordane 

Chlorobenzilate 

4,4’-DOD 

4,4,-DDE 

4,4’-DOT 

Diallate 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

Endrin ketone 

Heptachlor 

Heptachlor epoxide 

lsodrin 

Kepone 

Methoxychlor 

Toxaphene 

koclor-1016 

koclor-1221 

koclor-1232 

kroclor-I 242 

Aroclor-1248 

&r&or-1254 

boclor-1260 

<0.05 UJ -co.05 UJ CO.05 UJ CO.05 UJ 

<0.05 UJ <0.05 UJ CO.05 UJ co.05 UJ 

<0.05 UJ <0.05 UJ ~0.05 UJ CO.05 UJ 

<0;05 UJ -co.05 UJ <0.05 UJ co.05 UJ 

<0.05 UJ <0.05 UJ co.05 UJ co.05 UJ 

<0.05 lJ.3 <0.05 UJ CO.05 UJ <0.05 UJ 

<0.05 UJ <0.05 UJ <0.05 UJ 10.05 UJ 

--- --_ --_ --_ 

__- --_ --_ --_ 

co.1 UJ CO.1 UJ CO.1 UJ CO.1 UJ 

<O.l UJ <O.l UJ co.1 UJ CO.1 UJ 

<0.1 UJ tOi1 UJ ~0.1 UJ co.1 UJ 

-_- --- --_ --_ 

<O.l UJ <O.l UJ CO.3 UJ <O.l UJ 

<0.05 UJ co.05 UJ co.05 UJ co.05 UJ 

co.1 UJ <O.l UJ KO.1 UJ co.1 UJ 3 

<O.l UJ <O.l UJ ~0.1 UJ ~0.1 UJ 

~0.1 UJ <O.l UJ ~0.1 UJ ~0.1 UJ 

<O.l UJ <O.l UJ CO.1 UJ ~0.1 UJ 

CO.1 UJ CO.1 UJ <O.l UJ CO.1 UJ 

<0.05 UJ <0.05 UJ co.05 UJ co.05 UJ 

<0.05 UJ <0.05 UJ <0.05 UJ co.05 UJ 

--- __- --- --- 

--- -_- --_ -- 

<0.5 UJ <0.5 UJ ~0.5 UJ co.5 UJ 

<5.00 UJ ~5.00 UJ <5.00 UJ c5.00 UJ 

< 1 .OO UJ < 1 .OO UJ <I.00 UJ < 1 .OO UJ 

c2.00 UJ <2.00 UJ <2.00 UJ < 2.00 UJ 

< 1 .OO UJ < 1 .OO UJ <I.00 UJ < 1 .OO UJ 

cl.00 UJ <I.00 UJ <l.OOUJ cl.00 UJ 

cl.00 UJ <I.00 UJ c 1 .OO UJ < 1 .OO UJ 

<l.OO w .< 1 .OO UJ <l.OO-UJ Cl.00 u.l 

< 1 .OO UJ < 1 .OO UJ <I.00 UJ cl.00 UJ 
. . . . ,, 

,.‘.’ 

ilalues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

3 

! = estimated concentration 

J = presumptively present 



c 

Validated 

Pesticides/PCBs 

GROUNDWATER SAMPLES 

April 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1F of II 

Date: I2/28/95 

SITE KBA-1 l-20 KBA-11-21 KBA-l l -22A KBA-1 l-226 

SAMPLE ID 20G WO2 21GWO2 22AGW02 22BGW02 

CONSTITUENT (Units in ugll) DATE 04/06/94 04/06/94 04/05/94 04/05/94 

Aldrin 

alpha-BHC 

beta-BHC 

delta:BHC 

gamma-BHC (Lindane) 

alpha-Chlordane 

gamma-Chlordane 

Chlordane 

Chlorobenzilate 

4,4’-000 

4,4,-DDE 

4,4’-DOT 

Oiallate 

-;eldrin 

<0.05 UJ <0.05 UJ -co.05 UJ <0.05 UJ 

-co.05 UJ <0.05 UJ co.05 UJ CO.05 UJ 

<0.05 UJ <0.05 UJ <0.05 UJ CO.05 UJ 

CO.05 UJ <0.05 u.l <0.05 UJ CO.05 UJ 

<0.05 UJ co.05 UJ <0.05 UJ 0.072 J 

co.05 UJ co.05 UJ <0.05 UJ 0.023 J 

<0.05 UJ <0.05 UJ <0.05 UJ 0.049 J 

-_ --- --- --- 

___ --- -__ --_ 

CO.1 UJ CO.1 UJ ~0.1 UJ CO.1 UJ 

<O.l UJ <O.l UJ co.1 UJ CO.1 UJ 

<O,I.UJ <0.3 UJ ~0.1 UJ CO.1 UJ 

--_ -__ -__ --_ 

KO.1 UJ <0.7 UJ co.1 UJ <O.l UJ 

e ndosulfan I <0.05 UJ <0.05 UJ <0.05 UJ <0.05 UJ 

ndosulfan II <O.l UJ CO.1 UJ co.1 UJ CO.1 UJ 

Endosulfan sulfate <O.l UJ <O.-i UJ <O.I UJ <O.I UJ 

Endrin CO.1 UJ <D.l UJ <O.l UJ CO.1 UJ 

Endrin aldehyde <0.1 UJ <O.l UJ co.1 UJ CO.1 UJ 

Endrin ketone <O.l UJ CO.1 UJ <O.l UJ CO.7 UJ 

Heptachlor CO.05 UJ <0.05 UJ <0.05 UJ <0.05 UJ 

Heptachlor epoxide <0.05 UJ <0.05 UJ <0.05 UJ CO.05 UJ 

lsodrin _-- _-_ --_ -__ 

Kepone -- --- --_ -- 

Methoxychlor <0.5 UJ <0.5 UJ <0.5 UJ CO.5 UJ 

Toxaphene C5.00 UJ c5.00 UJ <5.00 UJ <5.00 UJ 

Aroclor-I 016 < 1 .OO UJ < 1 .OO UJ < I .OO UJ <I.00 UJ 

Aroclor-I 221 C2.00 UJ <2.00 UJ c2.00 UJ <2.00 UJ 

Aroclor-1232 <l.OOUJ < 1 .OO UJ <I .OO UJ <1.00 UJ 

Arodor-1242 Cl.00 UJ < 1 .OO UJ <1.OOUJ < 1 .oo UJ 

Aroclor- f 248 <l.OO UJ <‘l.OOUJ Ct.00 UJ cl.00 UJ 

Aroclor-7 254 <I,00 UJ < 1 .do UJ <‘I.06 UJ <l.OO.ti 

Arocior-1260 <I.00 UJ <I.00 UJ Cl .oo UJ Cl.00 UJ 

..’ : . :: . :.:. ..,: .: .. . 

alues represent total concentrations unless noted < = Not detected at indicated reporting limit -- = Not analyzed 

J = estimated concentration 

N = presumptively present 



Validated 
Page: IG of II 

Pesticides/PCBs 

GROUNDWATER SAMPLES 

April 1994 

Date: 12128195 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-11-3A KBA-l l-3B KBA-l l -3C KBA-11-4 

SAMPLE ID 03AGW02 03BGW02 03CGWO2 04GW02 

CONSTITUENT (Units in ugll) DATE 04/09/94 04/05/94 04105194 04/07/94 

Aldrin <0.05 UJ <0.05 UJ <0.05 UJ CO.05 UJ 

alpha-EHC <0.05 UJ <OX?5 UJ <0.05 UJ <0.05 UJ 

beta-BHC <0.05 UJ <0.05 UJ <0.05 UJ co.05 UJ 

delta-BHC ~0.05 UJ <0.05 UJ <0.05 UJ co.05 UJ 

gamma-BHC (Lindane) <0.05 UJ co.05 UJ <0.05 UJ ~~0.05 UJ 

alpha-Chlordane <0.05 UJ <0.05 UJ <0.05 UJ co.05 UJ 

gamma-Chlordane co.05 UJ <0.05 UJ <0.05 UJ co.05 UJ 

Chlordane --- --- --- --_ 

Chlorobenzilate --- --- --_ --- 

4,4’-DDD <O.l UJ ~0.1 UJ ~0.1 UJ <O.l UJ 

4,4’-DDE <O.l UJ ~0.1 UJ <O.l UJ ~0.1 UJ 

4,4’-DDT co.1 UJ ‘co.1 UJ <O.l UJ CO.1 UJ 

Diallate -__ --- --- --- 

Dieldrin <O.l UJ ~0.1 UJ co.1 UJ ~0.1 UJ 

Endosulfan I <0.05 UJ co.05 UJ <0.05 UJ co.05 UJ 

Endosulfan II <O.l UJ ~0.1 UJ <O.l UJ ~0.1 UJ J 

Endosulfan sulfate co.1 UJ co.1 UJ CO.1 UJ <O.l UJ 

Endrin <O.l UJ (0.3 UJ CO.1 UJ co.1 UJ 

Endrin aldehyde <O.l UJ ~0.1 UJ <O.l UJ <O.f UJ 

Endrin ketone <O.-J UJ <O.l UJ CO.1 UJ <O.l UJ 

Heptachlor <0.05 UJ co.05 UJ <0.05 UJ co.05 UJ 

Heptachlor epoxide <0.05 UJ ~0.05 UJ co.05 UJ CO.05 UJ 

lsodrin --- --- --_ --_ 

Kepone -- --_ --- -- 

Methoxychlor <0.5 UJ co.5 UJ <0.5 UJ <0.5 UJ 

Toxaphene <5.00 UJ <5.00 t3J <5.00 UJ <5.00 UJ 

Aroclor-lOl6 < 1 .OO UJ < 1 .OO UJ <I.00 UJ < 1 .OO UJ 

Aroclor-I 22 1 ~2.00 UJ ~2.00 UJ <2.00 UJ ~2.00 UJ 

Aroclor- 1232 cl.00 UJ < 1 .OO UJ < 1 .OO UJ cl.00 UJ 

Aroclor-3 242 < 1 .OO.UJ < 1 .oo UJ <l.OO#.l cl.00 UJ 

Aroclor-1248 ct.00 UJ < 1 .OO UJ -cl.00 UJ < 1 .OO UJ 

Aroclor-? 254 < 1 .OD UJ <l>OO;U 1 (l.OOUJ .<l.OO-OJ. 

Aroclor- 1260 <1.00 UJ < 1 .OO UJ ct.00 UJ <l.OO UJ 
: : : ;. ., .‘. . . ;: i :: ,, . . ; . . : 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit -- = Not analyzed 

u 

J = estimated concentration 

N = presumptively present 



m 

Validated 

Pesticides/PCBs 

GROUNDWATER SAMPLES 

April 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1H of II 

Date: 12128195 

SD-E KBA-1 l-5 KBA-1 l-6 KBA-1 l-7 KBA-l l-8A 

SAMPLE ID 05GW02 06GWO2 07GWO2 OBAGW02 

CONSTITUENT (Units in ug/l) DATE 04/07/94 04/07194 04/06/94 04/06/94 

Aldrin 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC (Lindane) 

alpha-Chlordane 

gamma-Chlordane 

Chlordane 

Chlorobenzilate 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Diallate 

‘ieldrin 

. 

ndosulfan I 

ndosulfan I1 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

Endrin ketone 

Heptachlor 

Heptachlor epoxide 

lsodrin 

Kepone 

Methoxychlor 

Toxaphene 

Aroclor-1016 

Aroclor- 122 1 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclof-7 254 

Aroclor-1260 

<0.05 UJ co.05 UJ CO.05 UJ <0.05 UJ 

<0.05 UJ <0.05 UJ co.05 u3 <0.05 UJ 

<0.05 UJ <0.05 UJ CO.05 UJ <0.05 UJ 

CO.05 UJ <0.05 UJ CO.05 UJ co.05 UJ 

CO.05 UJ <0.05 UJ <0.05 UJ <0.05 UJ 

CO.05 UJ <0.05 UJ CO.05 UJ <0.05 UJ 

<0.05 UJ <0.05 UJ <0.05 UJ <0.05 UJ 

-- --- _-_ -- 

_-_ --_ -__ -__ 

~0.1 .UJ <O.l UJ CO.1 UJ CO.1 UJ 

co.1 UJ co.1 UJ <0.1 UJ <O.l UJ 

~0.1 UJ t0.1 UJ KO.1 UJ co.1 UJ 

--- --- -__ -__ 

~0.1 UJ to.1 UJ CO.1 UJ <O.l UJ 

<0.05 UJ <0.05 UJ <0.05 UJ <0.05 UJ 

<O.‘l UJ co.1 UJ CO.1 UJ CO.1 UJ 

<O.l UJ <O.l UJ <O.l UJ <O.l UJ 

<O.l UJ ~0.1 UJ CO.1 UJ <O.f UJ 

<O.l UJ co.1 UJ CO.1 UJ <O.l UJ 

<O.l UJ co.1 UJ CO.1 UJ <O.l UJ 

<0.05 UJ <0.05 UJ CO.05 UJ co.05 UJ 

<0.05 UJ <0.05 UJ CO.05 UJ co.05 UJ 

--_ --_ --- --- 

__- --- --- -_ 

<0.5 UJ <0.5 UJ CO.5 UJ <0.5 UJ 

<5.00 UJ c5.00 UJ c5.00 UJ c5.00 UJ 

<I.00 UJ < 1 .OO UJ < 1 .OO UJ < 1 .OO UJ 

c2.00 UJ <2.00 UJ c2.00 UJ <2.00 UJ 

cl.00 UJ <l.OO UJ < 1 .OO UJ <l.OO UJ 

Cl.00 LJJ <l.OO UJ cl.00 UJ <l.OO UJ 

< 1 .OO UJ <l.OO UJ Cl.00 UJ cl.00 UJ 

<i.oow : <.l.OOUJ <l.OOUJ <l.OO.UJ~ 

CT.00 UJ < 1 .OO UJ -3.00 UJ Cl.00 UJ 

represent total concentrations unless noted < = Not detected at indicated reporting limit ---=Not analyzed 

J = estimated concentration 

N = presumptively present 



Validateo 

Pesticides/PCBs 

GROUNDWATER SAMPLES 

April 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: II of II 

Date: 12t2af95 

SITE KBA-II-8B KBA-l l -8C KBA-1 l-9 

SAMPLE ID 08BGWO2 08CGW02 09GWO2 

CONSTITUENT (Units in ugllt DATE 04/06/94 04/06/94 04/05/94 

Aldrin <0.05 UJ CO.05 UJ <0.05 UJ 

alpha-BHC co.05 UJ co.05 u3 <0.05 LJJ 

beta-BHC <0.05 UJ <0.05 UJ <0.05 UJ 

delta-BHC CO.05 UJ -co.05 UJ CO.05 UJ 

gamma-BHC (Lindane) <0.05 UJ <0.05 UJ 0.008 NJ 

alpha-Chlordane 

gamma-Chlordane 

<0.05 UJ <0.05 UJ CO.05 UJ 

<0.05 UJ CO.05 UJ <0.05 UJ 

Chlordane --- --_ _-_ 

Chlorobenzilate --- _-- ___ 

4,4’-DDD CO.1 UJ ~0.1 UJ CO.1 UJ 

4,4,-DDE <O.l UJ CO.1 UJ <O.l UJ 

4,4’-DDT co.1 UJ CO.3 UJ CO.1 UJ 

Diallate --_ --- --_ 

Dieldrin co.1 UJ <O.-l UJ 10.1 UJ 

Endosulfan I <0.05 UJ CO.05 UJ CO.05 UJ 

Endosulfan II ~0.1 UJ co.1 UJ CO.1 UJ 

Endosulfan sulfate co.1 UJ <O.l UJ <O.l UJ 

Endrin <O.l UJ ~0.1 UJ <O.l UJ 

Endrin aldehyde <O.l UJ <O.l UJ <O.l UJ 

Endrin ketone <O.l UJ <O.l UJ CO.1 UJ 

Heptachlor <0.05 UJ <0.05 UJ <0.05 UJ 

Heptachlor epoxide <0.05 UJ CO.05 UJ CO.05 UJ 

lsodrin _-- __- ___ 

Kepone -- _-- ___ 

Methoxychlor <0.5 UJ <0.5 UJ <0.5 UJ 

Toxaphene c5.00 UJ c5.00 UJ <5.00 UJ 

Aroclor-1016 <l.OO UJ < 1 .OO UJ <l.OO UJ 

Arodor-1221 <2.00 UJ c2.00 UJ c2.00 UJ 

Aroclor-1232 < 1 .OO UJ < 1 .OO UJ <l.OO UJ 

Aroclor-1242 Cl.00 cl3 < 1 ,.OO UJ < 1 .OO ,UJ 

Aroclor-1248 cl.00 UJ < 1 .OO UJ cl.00 UJ 

Aroclor-3254 .’ . . .<l.OOUj. : <l.OOttJ -< 1 .oou.l : . . : 

Aroclor-1260 c 1 .OO UJ -cl.00 UJ < 1 .OO UJ 
.: ,: ..,., :.. ‘.‘. :,,..., ::’ ,. ,’ :. ; 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit -- = Not analyzed 

a 

J = estimated concentration 

Y = presumptively present 



Validated 
Page: IA of 1A 

Organophosphorous Pesticides Date: 12/28/95 
GROUNDWATER SAMPLES 

April 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 l-l 1B KBA-1 l-l 3A KBA-11-16 

SAMPLE ID 11 BGW02 13AGW02 16GWO2 

CONSTITUENT (&its in ugllf DATE 04/05/94 04/09/94 04to7194 

Dimethoate <0.50 u <0.50 u <0.50 u 

Disulfoton- co.50 u <0.50 u co.50 u 

Ethyl parathion <0.50 u <0.50 u <0.50 u 

famphur <0.50 u co.50 u <0.50 u 

Methyl parathion -co.50 u co.50 u <0.50 u 

Phorate co.50 u co.50 u -co.50 u 

Sulfotepp <0.50 u <0.50 u <0.50 u 

Thionazin co.50 u <0.50 u co.50 u 

Triethylphosphorothioate <0.50 u <0.50 u -co.50 u 

:. ‘. 

. . 
. . . 

. Values represent total concentrations unless noted 

? 

C = Not detected at indicated reporting limit -- = Not analyzed 



Valiaated 
Page: 1A of 1A 

Herbicides 

GROUNDWATER SAMPLES 

April 1994 

Date: 12128195 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 l-l IB KBA-1 l-13A KBA-11-16 

SAMPLE ID 11 BGWOZ 13AGWO2 16GWO2 

CONSTITUENT Wnits in ugll) DATE 04/05/94 04iQ9194 04/07/94 

2,4-D 

Dinoseb 

2,4,5-T 

Silvex 

<0.50 u <0.50 u <0.50 UJ 

<50 ll <50 u <50 u 

<0.20 u <0.20 u CO.20 UJ 

<0.70 u -co.10 u co.10 UJ 

1 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Validated 
Page: 1A of 1A 

Dibenzofurans and Dioxins Date: 12/28/95 
GROUNDWATER SAMPLES 

April 1994 

0 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-ll-1lB KBA-1 l-l 3A KBA-11-16 

SAMPLE ID llBGW02 13AGWO2 16GWO2 

CONSTITUENT (Units in ngll) DATE 04/05/94 04lQ9194 04/07/94 

Tetrachlorodibenzofurans <.53 u <.5 u <.37 u 

Pentachlorodibenzofurans <.43 u <.39 u <.29 u 

Hexachlorodibenzofurans <.72 U <.41 u <.38 U 

Tetrachlorodibenzo-p-dioxins <.27 U <.I3 u 1.16 U 

2,3,7,8-Tetrachlorodibenzo-p-dioxin <.27 U <.13 u <.16 U 

Pentachlorodibento-p-dioxins Cl.1 u c.72 u <.71 u 

Hexachlorodibenzo-p-dioxins <.99 u <.53 u <.62 U 

< = Not detected at indicated reporting limit --- = Not analyzed 



Validated Analytical Data for Groundwater Samples 

September 1994 



Validated 

Inorganic Analytes 

GROUNDWATER SAMPLES 

September 1994 

Page: IA of II 

Date: 12/28/95 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia - 

SITE KBA-11-l KBA-1 l-l OA KBA-11 -lOB KBA-11 -lOC 

SAMPLE ID 01GWO3 lOAGW03 lOBGW03 lOCGWO3 

CONSTITUENT (Units in ugll) DATE 09/l 3194 09115194 09116/94 09/l 6/94 

Aluminum 41100 42100 <248 U <88 u 

Antimony, <2 u 16.5 J 2.6 J c2 u 

Arsenic <3 u <3 UJ <3 u c3 u 

Barium 59.6 J 64.7 J 24.4 J 18.2 J 

Beryllium 1.2 J 1.1 J <l u -cl u 

Cadmium <3u <3u 13.5 8.3 

Calcium 2340 J 67500 J 6860 42600 

Chromium 45.5 37.6 14.2 16.4 

Cobalt <I4 u <14 u <2 u <2 u 

Copper 14.2 3 14.3 .I <3.6 U <3.4 u 

Cyanide <lOU <lOU cl0 UJ <IO UJ 

bon 2630 38000 J 344 1170 

Lead 34.4 17.6 <l UJ <I UJ 

agnesium 3050 J 16500 3410 J 3000 J 

E anganese ercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Sulfide 

Thallwm 

Tin 

Vanadium 

Zinc 

091 9.8 J 0.23 346 4.4 co.2 J u 35.1 co.2 u 

9.5 J 11.9 J 8.1 J 11.9 J 

747 J 10100 17300 3530 J 

<4u 8 <4 u <4 u 

<5 u <5 u <I LJ Cl u 

7660 10600 J 18200 9870 

<IO00 Ll <IO00 u <1ooou <7ooou 

<6 U <6 U <6 U <6 U 

-- --_ _-- -- 

13.7 J 24.3 J 3.4 J <1 u 

39 167 21.2 43.1 

Values represent total concentrations unless noted 

? 

< = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Validatea 

Inorganic Analytes 

GROUNDWATER SAMPLES 

September 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: IB of II 

Date: 12/28/95 

SITE KBA-II-1lA KBA-1 l-l 16 KBA-1 l-l 1C KBA-71-12 

SAMPLE ID 1 IAGWOB II BGW03 11 CGW03 12GWO3 

CONSTITUENT (Units in ugI1) DATE 09/l 3/94 09/I 3/94 09/13194 09/14/94 

Aluminum 616 701 <IO5 u <359 u 

Antimony <2 u <2 u c2 u <2 u 

Arsenic <3 u <3 u <3 u <3 u 

i3arium 20J 23,4 J 21 J 74.2 J 

~Beryllium <1 u <l u <1 u <I u 

‘Cadmium <3 u <3 u 9.4 9.8 

Calcium 1610 J 2480 J 33300 1530 J 

Chromium <8 u 72 SJ 17.2 

Cobalt <14u <14u <14u <14 u 

Copper 4.4 J 9.1 J 6.6 J 24.3 J 

Cyanide 

Iroll 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Sulfide 

Thallium 

Tin 

Vanadium 

Zinc 

<lOU <lOU <lO u <lO u 

672 749 356 755 

Cl u <l u <I u Cl u 

979 J 789 J 2740 J 3300 J 

7.4 J 13.2 J 29.5 6.6 J 

co.2 u CO.2 u <0.2 u <0.2 u 3 

<6 U 11.7 J 7.3 J 13.7 J 

4450 J 2380 J 3520 J 1090 J 

<4 u <4 u c4 u <4 u 

<5 u <5 u <5 u <5 u 

13100 8890 29200 7190 

<IO00 u <IO00 u <IO00 u <IO00 u 

<6 U <6 U <6 U <6 U 

-- --- --- -_ 

<7 u <7 u <7 u <7 u 

14.1 J 88 41.4 53.8 

. . 
.; .’ 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Nat analyzed 

J = estimated concentration 



Validated 

Inorganic Analytes 

GROUNDWATER SAMPLES 

September 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: IC of II 

Date: 12128195 

SITE KBA-1 I-13A KBA-1 I-13B KBA-11-14 KBA-11-I 5 

SAMPLE ID 13AGW03 13BGW03 14GWO3 15GW03 

CONSTITUENT (Units in ug/l) DATE 09/l 5f94 09/I 5f94 09/I 3194 09/14/94 

Aluminum <I98 U <120 u 1300 <116 U 

4 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Pgnesium 

vlanganese 

sn ercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Sulfide 

Thallium 

Tin 

Vanadium 

Zinc 

<13 u 

<3 UJ 

17.5 J 

<l u 

28.2 

1430 J 

<au 

<14 u 

5.3 J 

<lOU 

1190 J 

<I UJ 

392 J 

<2 u 

co.2 w 

8.3 J 

11900 

<4 u 

5.5 J 

46500 J 

2000 J 

<6 U 

-- 

14.5 J 

21.1 

15.2 J <2 u <2 u 

<3 UJ <3 u <3 u 

11.3 J 17.3 J 21.7 J 

<l u <1 u <l u 

3.3 J <3u 20.6 

37600 J 4310 J 15900 

<a# <8tJ 51.6 

<14u <14u <I4 u 

<4.7 u 8.1 J 61.5 

<IOU <lO u ClOU 

246 J 1710 568 

Cl UJ <l u Cl u 

5390 1340 J 7400 

11.5 J 11 J 28.3 

<0.2 u co.2 u co.2 u 

10.8 J 9.7 J 53.2 

1930 J 279 J 8820 

<4 u <4 u <4 u 

6.3 J c5w <5 u 

9130 J 15200 113000 

<lOoo u <IO00 u <lOOO u 

c9.4 u <6 U <6 U 

__- _-_ -- 

<7 u <7 u c7 u 

9.1 J 31.2 79.6 

. . 
‘.: ,. . ...’ . . 

..: 

tialues represent total concentrations unless noted 

? 

< =Not detected at indicated reporting limit ---=Not analyzed 

J = estimated concentration 



Validatea 

Inorganic Analytes 

GROUNDWATER SAMPLES 

September 1994 

Page: ID of II 

Date: 12/28/95 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-IT-16 KBA-1 l-l 7A KBA-1 l-l 7B KBA-1 l-1 7C 

SAMPLE ID 16GWO3 17AGW03 17BGW03 17CGWO3 

i CONSTlTUENT (Units in ug/l) DATE 09/I 5194 09/14/94 09/l 5194 09114194 

Aluminum 508 2660 644 <138 U 

Antimony <13u <I3 u <13 u 14.3 J 

Arsenic <3 UJ <3 UJ <3 UJ <3 UJ 

3anum 40.1 J 77.2 J 24.7 J 22 J 

Beryllium <I u <l u <l u <1 u 

Cadmium 40.1 26.5 6.2 13.6 

Calcium 11400J 8610 J 4620 J 18200 J 

Chromium 21.3 8.2 J 10.3 11.2 

Cobalt <I4 u <14 u <14u <I4 u 

Copper 59.8 15.5 J 15.3 J 21.1 J 

Cyanide <IO u <lOU <lO u <IOU 

lr0fl 884 2 1070 J 796 J 587 J 

Lead <l UJ <I UJ <1 UJ 1.6 J 

Magnesium 2820 J 3460 J 1640 J 131.0 J 

Manganese 8.2 J 6.2 J 6.7 J 20.2 

Mercury co.2 u co.2 u co.2 u co.2 u 

Nickel 19.1 J 10.4 J <6.2 U 10.6 J 

Potassium 3560 J 671 J 648 J 963 J 

Selenium <4u <4u <4 u <4 u 

Silver <5 u 5J <5 u 5-6 J 

Sodium 18300 J, 31700 J 9700 J 7510 J 

Sulfide <lOOOU <IO00 u <IO00 u <IO00 u 

Thallium <7.2 U <6 U <7.8 U <7 u 

Tin -- _-- ___ -- 

Vanadium <7 u <7 u <7 u <7 u 

Zinc 68.8 41.3 36.1 79.2 

. ., :. . 
.: :’ :.,.j : ..’ “,..’ 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

a 

J = estimated concentration 



Validated 
Page: 1E of II 

Inorganic Analytes Date: 12128195 
GROUNDWATER SAMPLES 

September 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 l-18 KBA-1 l-19A KBA-1 l-19B KBA-11-2 

SAMPLE ID 18GWO3 19AGW03 1 SBGW03 02G W03 

CONSTITUENT (Units in ugll) DATE 09/14/94 09/14/94 09/14/94 OS/1 5/94 

Aluminum <I76 U 6430 <74.3 u 18200 

Antimony <2 u <13u <13u Cl3 u 

Arsenic <3 u <3 UJ <3 UJ 3.6 J 

Barium 15J 28.5 .I 14.2 J 28.1 J 

Beryllium <l u <I u <l u <l u 

Cadmium 10 <3 u 6 <3 u 

Calcium 2130 J 9360 J 3350 J 42700 J 

Chromium 18 22.6 a.2 J 20.7 

Cobalt <14u <14u <14 u <14 u 

Copper 63 9.9 J 41 10.3 J 

Cyanide <lOU <lO u <lO u Cl0 u 

Iron 336 2590 J 740 J 4450 J 

Lead 4.5 1J 1.4 J 14.4 

‘agnesium 995 3 2760 J 685 J 3200 J 

Manganese 

lvl ercury 

7J 9.2 J 13.6 J 33 

co.2 u <0.2 u co.2 u co.2 u 
Nickel 7J 11.6 J <6 U 10.7 J 

Potassium 1260 J 2450 J 2880 J 4210 J 

Selenium 

Silver 

Sodium 

Sulfide 

Thalirum 

Tin 

Vanadium 

Zinc 

<4 u <4 u <4 u c4 u 

<5u c5t.J <5 u <5 u 

6400 4920 J 8490 J 6670 J 

c1ooo u <lOOO u <lOOO u 1000 J 

<6 U <8.2 U <8.5 U C8.5 U 

__- e-e --- -- 

<7 u <7 u <7 u 11.5 J 

94 38.1 94.9 27.9 

..’ 

.:. :., .‘. 
. 

Values represent total concentrations unless noted 

@t 

< =Not detected at indicated reporting limit ---=Not analyzed 

J = estimated concentration 



VaIldated 

inorganic Analytes 

GROUNDWATER SAMPLES 

September 1994 

Page: 1F of II 

Date: 12/28/95 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 l-20 KBA-11-21 KBA-l l-22A KBA-l l-22B 

SAMPLE ID 2OGWO3 21 GW03 22AGW03 22BGW03 

CONSTITUENT (Units in IJgA) DATE 09/l 4194 09/14/94 09/15/94 09/l 6194 

Aluminum <154 u 277 8840 360 

Antimony <2 IJ <13u 75.4.I 2.9 J 

Arsenic <3 u <3 UJ <3 UJ <3 u 

Barium 33 J 78.9 J 17.1 J 22.8 J 

Beryllium 1J <I u <I u <I u 

Cadmium 14 25.8 <3 u 12.3 

Calcium 7400 14200 J 35200 J 2980 J 

Chromium 16 <8 U 29.6 12 

Cobalt <14u <14u <14u c2 u 

Copper 28 15.5 J 10.3 J 5.5 J 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Sulfide 

Thallium 

Tin 

vanadium 

<lOU <lOU <lOU <lo UJ 

574 7300 J 6680 J 569 

3.4 cl UJ 1.4 J <l UJ 

3150 J 3380 J 10300 726 J 

32 13.1 J 115 12.2 J 

co.2 u co.2 u CO.2 u CO.2 u 3 

<6 U <6 U 16.9 J 9.8 J 

1350 J 1930 J 8260 19300 

<4u <4 u <4 u <4 u 

<5 u <5 u 5.3 J <1 u 

18800 25900 J 6920 J 36000 

<IO00 u <IO00 u <IO00 u <1ooou 

<6 U <6 U <6 U <6 U 

-- --- --_ -_ 

<7 u <7 u <7 u 6.9 J 

Zinc 73 77.4 52 27.8 

,, ‘. ..:. ,. .. 
.: . . 

‘. “. 
. . : ,:.,: :.. ,: ; : 

rlalues represent total concentrations unless noted < = Not detected at indicated repotting limit --- = Not analyzed 

J 

I = estimated concentration 



Validated 

Inorganic Analytes 

GROUNDWATER SAMPLES 

September 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: IG of II 

Date: 12128195 

SITE KBA-l l-3A KBA-l l-3B KBA-1 I-3C KBA-1 l-4 

SAMPLE ID 03AGW03 03BGW03 03CGWO3 04GWO3 

CONSJIJUMJ lUnits in ugll) DATE 09/l 5/94 09/l 5194 09/14/94 09/l 5/94 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

lagnesium 

31300 <248 U <I25 U 29500 

17.6 J <2 u c13u <13 u 

4.2 J c3 u <3 UJ <3 UJ 

36.1 J 17.8 J 74.8 J 27 J 

Cl u <1 u <l u <1 u 

3.2 J 17.7 <3u c3 u 

274000 J 939 J 1320 J 102000 J 

28.3 5.3 J IO.6 29.7 

<14 u <2 u c14u <14u 

10.8 J <3 u 16.6 J 9.7 J 

<lOU <IO UJ <lOU <IOU 

9080 J 309 234 J 3400 J 

9.9 J <I UJ <l UJ 14.5 

7860 261 J 230 J 2860 J 

412 3.2 J 2.2 J 42.6 

co.2 u co.2 u KO.2 u co.2 u 

11.4 J c3.4 u 10.5 J 10.8 J 

4080 J 5050 4980 J 1340 J 

4.3 J <4 u <4 u <4 u 

6.1 .J , <I u <5u <5 u 

5750 J 55900 34400 J 3150 J 

<IO00 u <lOOOU <lOOO u <IO00 Ll 

<8.1 U <6 U <9.8 U <8.5 U 

-- --_ _-- -- 

18.3 J 10.7 J <7 u 16J 

39.5 19.5 J 33.5 36 

represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

I 
J = estimated concentration 



Validated 

Inorganic Analytes 

GROUNDWATER SAMPLES 

September 1994 

Page: IH of II 

Date: 12128195 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia - 

SITE KBA-1 l-5 KBA-1 l-6 KBA-1 l-7 KBA-1 I-8A 

SAMPLE ID 05GW03 06GWO3 07GWO3 OBAGW03 

CONSTITUENT (Units in ugll) DATE 09115194 09/13/94 09/l 3194 09/I 3194 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Sulfide 

Thallium 

Tin 

Vanadium 

Zinc 

57700 14700 29100 20800 

20.7 J <2 LJ <2 u <2 u 

3.2 J <3 u <3 u <3 u 

84.4 J 24.1 J 39.8 J 26 J 

1.2 J <l u <I u <I u 

3J <3 u <3 u <3u 

6400 J 3400 J 2290 J 86000 

74.3 19.3 41 27.2 

<14u <I4 u <I4 u <14 u 

84 6.6 J 6.5 J 13J 

<IOU <lOU <IOU <IOU 

8340 J i420, 1300 15400 

39.8 8.9 18.3 14.4 

3900 J 1440 J 498 .I 14800 

40.6 21.5 9.6 J 213 

0.34 <0.2 u 0.33 <0.2 u J 

23.7 J <6 U <6 U <6 U 

2750 J 4080 J 708 J 15400 

c4 u <4 u <4 u <4 u 

<5 u <5 u <5 u <5 u 

2380 J 3480 J 2560 J 21200 

2000 J <IO00 u < 1000 u <IO00 u 

<6 U <6 U <6 U <6 U 

-- ___ --- -_ 

40 J <7 u 12J 16.1 J 

209 36.2 41.9 28.8 

: . ‘:.. ,. ; .; 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit ---= Not analyzed 

estimated concentration 



Validated 
Page: II of II 

Inorganic Analytes Date: 12128195 
GROUNDWATER SAMPLES 

September 1994 

c 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-11-8B KBA-1 I-% KBA-II-9 

SAMPLE ID 08BGW03 08CGWO3 09GWO3 

CONSTITUENT (Units in ugll) DATE 09/I 3/94 09/l 3194 09/13/94 

Aluminum <240 U 2410 246000 

Antimony <2 u <2 u 2.1 J 

Arsenic <3 u <3 u 6.7 J 

Barium 46.2 J 36.9 J 222 

Beryllium <1 u <l u 6.1 

Cadmium 74.9 <3u 7.4 

Calcium 6230 3510 J 15700 

Chromium 39.7 10.8 252 

Cobalt <14u <14u <14u 

Copper 4.3 J 11.4 J 50.5 

Cyanide ClOU <lO u <lOU 

Iron 2650 2060 7990 

Lead Cl u 1.5 J 77 

lagnesium 2580 J 821 J 2820 J 

Manganese 37 14.5 J 29.6 h ercury co.2 u <0.2 u 1.6 

Nickel 23.6 J 6.9 J 28.1 J 

Potassium 8750 1690 J 5890 

Selenium <4u <4 u 23.4 

Silver <5u <5u <5u 

Sodium 

Sulfide 

Thallium 

Tin 

Vanadium 

Zinc 

42500 6720 2520 J 

<IO00 u <lOoo u < 1000 u 

<6 U <6 U <6 U 

-- --_ -_- 

<7 u <7 u 135 

45.2 53.3 55.4 

represent total concentrations unless noted < = Not detected at indicated reporting limit ---= Not analyzed 

= estimated concentration 



Validated 
Page: IA of 21 

Volatile Organic Compounds Date: 01 I1 2196 
GROUNDWATER SAMPLES 

September 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 3 

SITE KBA-1 l-l KBA-1 l-1OA KBA-1 l-10B KBA-ll-1OC 

SAMPLE ID OlGWO3 1 OAGWOB 1 OBGW03 10CGW03 

CONSTITUENT (Unit&in ug/H DATE 09/l 3194 09/l 5194 09/l 6194 09/l 6194 

Acetone <5 UJ <5 UR <5 UR c5 UR 

Acetonitriie -_ --- --- --- 

Acrolein __- _-- -_- --_ 

Acrylooitrile -- __- --- mu_ 

3-Chloro-1 -propene _-- ___ -__ --_ 

Benzene : <1 u 0.4 J 2 Cl u 

Bromochloromethane <l u <l u <l u Cl u 

Bromodichloromethane Cl u <l u <1 u r1 U 

Bromoform <1 u <l u <l u Cl u 

Bromomethane <I Ij <l u <lU <I u 

2-Butanone <5 UR c5 UR <5 UR <5 UR 

Carbon disulfide <4u 17 14 2 

Carbon tetrachloride Cl u <l u -cl u Cl u 

2-Chloro-1,3-butadiene -- --- de_ -- 

Chlorobenzene Cl u 1 1 <l u 

Chloroethane Cl u Cl u- <lU <l u 

2Chloroethylvinylether --- --- _-- -_- 

Chloroform <lU <1 u <l U <l u 

Chloromethane <l u <1 u <l u <I u 

Chlorodibromomethane Cl u <l u Cl w <l u 

1,2-Dibromo-3chloropropane <I u <l u <1 LJ Cl u 

1.2-Dibromoethane <l u <l w <l u <l u 

Drbromomethane --- __- --- -__ 

1 ,P-Drchlorobenzene (VOA) <l u Cl u <l u Cl u 

1,3-Dlchlorobenzene (VOA) <l u <l u <l u <l u 

1 +Ckhlorobenzene fVOA) <l u 4 2 Cl u 

trans-1,4-Dichloro-2-butene --- --- --- --_ 

1,l -Dichloroethane <l u <l u 0.9 J <l u 

1,2-Dichloroethane <l u <1 u Cl u Cl u 

1 ,1-Dichloroethene <l u <l # Cl U Cl u 

1,2-Dichloroethene (total) __- --- --- --- 

cis-? ,2+hloroethene : <,I u .,, .qj 1’2 ‘, ,‘. ;‘; . . . . ;<l.:~;.: ‘:.I, ,:;, 

trans-1,2-Dichloroethene Cl u <l u Cl u <l u 

1 ;&Didhlor~prdpane “. 
.: 
: <l.u~.i~.: :, .:..,’ <l,tf ,I’.’ ,’ ,<I .g ,j. .I :,.....(.l,~,u;:..: .::: 

Values represent total concentrations unless noted < =Not detected at indicated repotting limit ---=Not analyzed 

J = estimated concentrations 

R = rejected 
I 



Validated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 2A of 21 

Date: 01/l 2196 

SITE KBA-1 l-l KBA-1 l-1 OA KBA-1 I-10B KBA-1 I-IOC 

SAMPLE ID OlGWO3 lOAGW03 1 OBGW03 IOCGWOS 

CONSTITUENT (Units in q/If DATE 09/l 3/94 09/l 6/94 09/l 6194 09116194 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

1,4-Dioxane 

Ethylbenzene 

Ethyl methacrylate 

2-Hexanone 

lodomethane 

lsobutyl alcohol 

Methacrylonitrile 

Methyl methacrylate 

4-Methyl-2-pentanone 

Methylene chloride 

Pentachloroethane 

opionjtrile 

’ Styrene 

I 

,I, 1,2-Tetrachloroethane 

1 ,I ,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1 ,l, 1 -Trichloroethane 

1,1,2-Trichloroethane 

Tnchloroethene 

Tnchlorofluoromethane 

1,2,3-Trichloropropane 

Vrnyl acetate 

Vrnyl chloride 

<l u <1 u <1 u <I u 

<I u <l u <I lJ Cl u 

-__ -__ -__ --- 

<I u <l u 12 Cl u 

-__ --- --- --- 

<5 u <5u <5 u <5 u 

_-_ _-- --- -__ 

-- --- e-s -- 

--- --- --- --_ 

--- -I- 0-a -- 

<5 u c5 u <5 u <5 u 

c2 u <2 ‘U (2 u <2 u 

--- --- --_ -__ 

-- -__ --- -- 

<I u <l u Cl u <I u 

--- --- --- -- 

<I u <I u <l u <I u 

<l u <I u <l u <l u 

<I u <I u <I u <I u 

<lU , Cl u Cl u Cl u 

<I u <l u <l u <I u 

<l u <l u <l u <I u 

--_ -__ --- --- 

-- --- --- -- 

__- --- --- --_ 

<I u <l u <l u <l u 

Xylene (total) <l u <l u 0.8 J <l u 

: 
:. : .: ., : . . .. ; . . . . . . :. 

values represent total concentrations unless noted < = Not detected at indicated reporting limit - = Not analyzed 

J = estimated concentrations 

R = rejected 



Validated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: IB of 21 

Date: 01 /I 2/96 

SITE KBA-1 l-VA KBA-1 l-l 1 B KBA-1 l-l IC KBA-11-12 

SAMPLE ID 1 IAGWOB 1 lBGW03 11 CGWO3 12GWO3 

CONSTITUENT (Units in ugRt DATE 09/l 3194 09/l 3194 09113t94 09/l 4194 

Acetone <5 UR <5 UR <5 UR <5 UR 

I Acetonitrile -- --_ _a_ _-_ 

1 Acrolein _-_ --_ --- --- 

I Acrylonitrile -- --- --- --- 

I3-Chloro-1 -propene --- --- --- --- 

Benzene <l u <I tl <I u <I u 

Bromochloromethane <I u <I u Cl u <I u 

Bromodichloromethane <1 u <l u <1 u <I u 

Bromoform <l u <I u Cl u Cl u 

Bromomethke : Cl u <I u <l.U <I u 

2-Butanone <5 UR <5 UR c5 UR <5 WI 

Carbon disulfide : 

Carbon tetrachloride 

2-Chloro-1,3-butadiene’ 

Chlorobenzene 

Chloroethane 

1-O <l u <l u <5 u 

<I u <I u <l u <l u 

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

Cl u <I u <I u <l u 

Cl u <l u <1 u Cl u u 

I2-Chloroethylvinylether --- _-- --- --- 

Chioroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dibromo-3-chloropropane 

1.2-Dibromoethane 

Dibromomethane 

1,2-Dichlorobenzene (VOA) 

1,3-Dichlorobenzene (VOA) 

1,4-Dichlorobenzene (VOAI 

<I u <I u <l u <I u 

Cl u <I u <I u <l u 

-21 u Cl U Cl u <I u 

<l u <I u <I u <I u 

Cl u <I u <I u Cl u 

--- ___ --_ __- 

Cl u <I U <l u -cl u 

<I u <l u <l u <l u 

Cl u Cl u <l u <I u I trans-1,4-Dichloro-2-butene --- -__ --_ -__ 

1,l -Dichloroethane <I u <I u <l u <l u 

1,2-Dichloroethane <l u <I u <I u <l u 

1,l Dichloroethene Cl u Cl u Cl u Cl u 

1,2-Dichloroethene (total) --- --- --- --- 

I&I ,2+chloroethene ‘. : :i<l.U .’ : ‘. <?:I3 .<lU. .<l u.: :. : :. . . . 
trans-1,2-Dichloroethene <I u <I u <l u <I u 

,. .: .’ :. : ..<l..U ,‘..’ < 1. f;f :.:, <1.tf: .‘<l u 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

w 

1 
J = estimated concentrations 

I R = rejected 



Validated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 28 of 21 

Date: 01 /I 2/96 

CONSTITUENT (Units in uglll 

cis-1 ,3-Dichloropropene 

SITE 

SAMPLE ID 

DATE 

KBA-1 I-1 IA KBA-1 l-l lB KBA-1 I-I 1C KBA-1 I-I2 

I IAGW03 1 ? BGW03 I I CGWOJ ‘I 2GWO3 

09/J 3194 09/I 3194 09/I 3194 09/14f94 

<l u -cl u Cl u <l u I trans-1,3-Dichloropropene <1 u <l u <I u <1 u 

Il,4-Dioxane --_ -_- --- --- 

I Ethylbenzene 

Ethyl methacrylate --- --- --- --- 

2-Hexanone c5 u <5u <5 u <5 IJ 

I lodomethane --- _-_ --- __. 

I Isobutyl alcohol __. --- -A_ -- 

) Methacrylonitrile --- --- --- --- 

Methyl methacrylate --A --a *“- --- 

4-Methyl-P-pentanone <5 u <5 u <5 u <5 u 

Methylene chloride <2 u <2# <2 u <2 UJ I Pentachloroethane --- --- --- --_ 
I 

apionitrile 

jtyrene 

h ,l, 1 ,P-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1 ,l, 1 -Trichloroethane 

l,l,Z-Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

1,2,3-Trichloropropane 

Vinyl acetate 

Vinyl chloride 

Xylene (total) 

I- d&_ .-- 2 

-cl u <I u <l u Cl u 

-I A_& --- -- 

<l u <I u <l u <l u 

<I u <l u Cl # <I u 

-cl u <l u 0.8 J <I u 

<IU <I u <I u Cl u 

-cl u <I u <l u <l u 

<I u <I u <I u Cl u 

--- --_ --_ -__ 

-- _-- --- -- 

--- _-- --- --- 

<I u <1 i3 Cl u <l u 

<l u <l u <I u <I u 

.; .., .:.y;.; :: ,, ‘,:‘: :. ‘, . . . 
: . :.: ” <.’ ,::. 

alues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentrations 

R = rejected 



Validated 
Page: IC of 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Date: 01 /I 2196 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-I I-I3A KBA-I I-I3B KBA-1 I-14 KBA-I I-15 

SAMPLE ID 13AGW03 13BGW03 14GW03 15GW03 

CONSTITUENT (Units in ug/l) DATE 09/I 5194 09/I 5194 09/I 3194 09114194 

Acetone <250 UR <ll UJ <5 UR <I5 UJ 

Acetonitrife “-” “-- ___ --- 

Acrolein ““” --- “_” _“” 

Acrylonitrile -- _“” --” --- 

3-Chloro-1 -propene ““- --- -_- _“_ 

Benzene <50 u <I u <I u <l u 

Bromochloromethane <50 u <l u <I u <I u 

Bromodichloromethane <5’0 u Cl u Cl u <I u 

Bromoform <50 u <l u <I u <I u 

Bromomethane c’50 I3 <I u <I u Cl u 

2-Butanone <250 UR <5 UR <5 UR <5 UR 

Carbon disulfide <mu <I u IO <I u 

Carbon tetrachloride <50 u <I u Cl u Cl u 

2-Chloro-I ,3-butadiene -- ““- _“_ -- 

Chlorobenzene <50 u <l u <I u Cl u 

Chloroethane <50 u <l u <I u <I u 

2-Chloroethylvinylether “-- “-- -“- ““” 

Chloroform <50 u <7 w <l u <I u 

Chloromethane c50 u <I u <I u -cl u 

Chlorodibfomomethane <50 u <I u <1 u <I u 

1,2-Dibromo-3-chloropropane c50 u <I u <I u <l u 

1,2-Dibromoethane <50 u <I u <I u <I u 

Dibromomethane _“” “__ ““_ “__ 

1,2-Dichlorobenzene (VOA) <50 u <I u <l u <1 u 

1,3-Dichlorobenzene (VOA) <50 u <l u <I u <l u 

1,4-Dichlorobenzene (VOA) <50 u Cl u <I u <I u 

trans-1 ,I-Dichloro-2-butene _“” --” _“_ ““” 

I,1 “Dichloroethane <50 u <I u <I u <I u 

1.2”Dichloroethane <50 u <l u <l u <l u 

1 ,1-Dichloroethene <!%I u <I 0 Cl # <I u 

1,2-Dichloroethene (total) --” ““” -“- _“” 

cis-~Y2-13iiloroetkrie 700.. : <ltf. ,<I0 -2llJ :. 

trans-I ,2-Dichloroethene <50 u <I u <I u <I u 

1,‘2-Difhloropropank . . : .:<50 u’ <I u .’ <I.#,: ‘;’ ‘“q1.u.. 

Values represent total concentrations unless noted C = Not detected at indicated reporting limit --- = Not analyzed 

U 
J = estimated concentrations 

R = rejected 



Validated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 2C of 21 

Date: 01 I1 2196 

SITE KBA-1 l-13A KBA-1 l-138 KBA-II-14 KBA-1 l-15 

SAMPLE ID 13AGW03 13BGW03 14GWO3 15GWO3 

CONSTITUENT (Units in ugll) DATE 09/l 5/94 09115/94 09/13194 09/14/94 

cis-1,3-Dichloropropene 

trans-I ,3-Dichloropropene 

1,4-Dioxane 

Ethylbenzene 

Ethyl methacrylate 

2-Hexanone 

lodomethane 

lsohutyl alcohol 

Methacrylonitrile 

Methyl methacryfate 

4-MethyC2-pentanone 

Methylene chloride 

Pentachloroethane 

opiooitrile 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

. 

tyrene 

,I, 1 ,P-Tetrachloroethane 

1 ,l ,1 -Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

1,2,3-Trichloropropane 

Vrnyl acetate 

Vinyl chloride <50 u Cl u Cl u Cl u 

Xylene (total) 310 Cl u Cl u <l u 

<50 u <l u <l u <l u 

<50 u <l u <I u <l u 

_-- --- -__ --- 

110 <I u <I I3 <I u 

--- --- --- --- 

<250 U <5 u <5 u <5 u 

--- --- -__ -__ 

-- --- --- --- 

--- --- -__ --- 

.: a- --^ --- -- 

<250 U <5 u <5 u c5 u 

Cl00 u C2U <2 u3 <2 il3 

--- --_ -__ --- 

-- _A_ --- -- 

<50 u Cl u <l u Cl u 

-- -we --_ -- 

<50 u <l u <I u Cl u 

460 <I u <I u <I u 

120 Cl u Cl u <l u 

<mu <l u <l u Cl u 

<50 u <l u <l u -cl u 

770 <I u <I u <l u 

--- --- --_ --- 

-- e-h --- -- 

--- --- --_ --- 

: : ,, 
:.. : 

,. . . .:. : :. .‘. .. :. . . . . ., . . . . . . :,:.. . ,. 
: .A ‘. 

::..:,. ,y :. 
‘. ‘. :..: : .. ,. :. : . 

alues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentrations 

R = rejected 



Validated 
Page: 1D of 21 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Date: 01 /12/96 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-7 1-16 KBA-ll-17A KBA-ll-17B KBA-II-17C 

SAMPLE ID 16GWO3 17AGWO3 17BGWO3 17CGWO3 

CONSTITUENT (Units in ug!l) DATE 09/l 5194 09/14194 09/l 5194 09/14/94 

I Acetone 

I Acetonitrile 

<49 UJ <77 UJ <5 UR 630 J I 
-- ___ ___ -- 

I 
Acrolein 

Acrylonitr~fe 

3-Chloro-7 -propene 

Beiitene, 

Bromochloromethane 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon disulfide. 

Carbon tetrachloride 

2-Chloro- 1.3.butadiene 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinylether 

Chloroform 

Chloromethane 

Chlorodibfomomethane 

1,2-Dibromo-3-chloropropane 

1,2-Dibromoethane 

Dibromomethane 

1,2-Dichlorobenzene (VOA) 

1,3-Dichlorobenzene (VOA) 

-__ -__ __- --_ 

-_- --- -_- -- 

___ --- --- --- 

<7 IJ <2u <7 v <6U 

<1 u <2 u <l u <6 U 

<1 u <2tl Cl U <6 u 

<1 u <2 u Cl u c6 U 

Cl y <2u <lU <6lJ 

<5 UR <8 UR <5 UR <31 UR 

11 30 0.7 J isu. 

<l u <2 u <l u <6 U 

-- __u L__ I- 

<I u <2 u <l u <6 U 

Cl u 12u Cl I3 C6 u 

--- --- --- --- 

<I u <2u <l v <6 u 

<7 u <2 u <l u <6 U 

<I u <2 u <l u <6 u 

<l u <2 u Cl u <6 U 

Cl u <2 u <l u <6 u 

--_ __- __- --- 

Cl u <2u <1 u <6 u 

<l u <2 u <7 u c6 U I 1,4-Dichlorobenzene (VOAI <l u <2u Cl u <6 U 
I 

trans-1,4-Dichloro-2-butene _-- _-- --_ --_ 

1 ,I-Dichloroethane 2 <2u <l u c6 U 

1,2-Dichloroethane Cl u <2 u Cl u <6 U 

1 ,I-Dichloroethene <lU ,<2 u ,<lU ;. .;, <6U 

1 ,P-Dichloroethene (total) _-- --- --- --- 

~ii-t;2-Dichloroethene’. ., . . . . 1 ,:’ .., ‘-qU,., <I ,b, ,, .:. ,.<6;U.., 

trans-1,2-Dichloroethene <l u <2 u Cl u c6 U 
~~;~~D;c~~orop;op~~e .;; : .: ‘. .: .‘: ” .<.q,:(J <2 tf .‘,’ -<IV.. .. ‘.&U. ‘. ., :, 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentrations 

R = rejected 



a 

Validated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 2D of 21 

Date: 01 /I 2/96 

CONSTITUENT (Units in ug10 

cis-1,3-Dichloropropene 

SITE 

SAMPLE ID 

DATE 

KBA-7 I-16 KBA-1 I-l 7A KBA-1 I-I 7B KBA-1 I-I7C 

16GW03 77AGW03 17BGW03 17CGWO3 

09t7 5t94 09114194 0917 5194 09/74/94 

Cl u <2 u Cl u <6 U 

I trans-1,3-Dichioropropene <l u <2 u <1 u <6 U 
I 

11 ,CDioxane 

I Ethylbenzene 

1 Ethyl methacrylate 

I 2-Hexanone 

--- --_ --- --- I 

<I u <2 u Cl u <6 U 
I 

--- --- -_- _-- 
I 

c5 u <8 U <5 u <31 u 

lodomethane 

Isobutyl alcohol 

Methacrylonitrile 

Methyl methacrylate 

4-Methyl-2-pentanone 

Methylene’chloride 

Pentachloroethane 

-__ -_- --- _-- 

-- -_a --- _-- 

_-- --- _-- --- 

b-0 -we --- em 

2J <8 U 4J <31 u 

<2&l <3 #.J <2 u Cl2 u 

--- --_ --- --- 

.opionitFile -- _-_ --- -- 

‘tyrene 

I ,I, 1 ,P-Tetrachloroethane 

7 ,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1 ,l , 1 -Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

1,2,3-Trichloropropane 

Vinyl acetate 

Vinyl chloride 

Xylene (total) 

Cl u <2 u <1 u <6 U 

--- --* _.- -- 

<1 u <2 u <l u <6 U 

<I u <2 u <l u <6 U 

<I u <2 u <7 u <6 U 

<I u <2 u <I I3 <6 U 

<1 u <2 u <l u <6 U 

<I u <2 u <I u <6 U 

___ --- -__ --- 

-- -__ --- -- 

--- --- --- --_ 

<I u <2u Cl u <6U 

<l u <2 u <I u <6 U 

.: .. 

. . : ,, . . .: . . .: ,. ,. ., .:.. 
.: .:.. .‘. .:., 

total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentrations 



Validated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Page: 1E of 21 

Date: 01 /I 2196 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 l-18 KBA-1 I-19A KBA-II-198 KBA-I 1-2 

SAMPLE ID 18GW03 19AGW03 198GW03 02GW03 

CONSTITUENT (Units in ugll) DATE 09114194 09/14/94 09/14/94 09/l 5194 

Acetone 

Acetonitrile 

16OJ <5 UR 660 J <5 UR 

--_ --- __- _-- 

AcroJein --- --- _-- --- 

Acrylonitrile -__ --- --- -- 

3-Chloro- 1 -propene --- --- -_- _-- 

Benzene <2 u <1 u <8 u <I u 

Bromochloromethane <2 u <l u <8 U <l u 

Bromodichloromethane <2 (J Cl u <8 u <I u 

Bromoform <2 u <I u <8 U <I u 

Bromomethane c2 u <j u <8U Cl u 

2-Butanone <8 UR <5 UR <42 UR <5 UR 

Carbon disulfide <2 u’ 15 <8 u 18 

Carbon tetrachloride <2 u <l u c8 U <l u 

2-Chloro-1,3-butadiene -- __d --- -_ 

Chlorobenzene <2 u <I u <8 U <I u 

Chloroethane <2u <I u <8U <I u J 

2-Chloroethylvinylether --- ___ --_ --- 

Chloroform <2.u <I u <8,U Cl u 

Chloromethane <2 u <I u <8 U <I u 

Chlorodibromomethane <2u <l w (8 W. <l u 

1,2-Dibromo-3chloropropane <2u Cl u <8 U <l u 

1.2-Dibromoethane <2 u <l U <8U <I u 

Dibromomethane _-- --- -__ --- 

1,2-Dichlorobenzene (VOA) <2 u <I u <8U <I u 

1,3-Dichlorobenzene (VOA) <2 u Cl u <8 U <l u 

1,4-Dichlorobenzene (VOA) <2 u <l u <8U <I u 

trans-1,4-Dichloro-2-butene --- --- --- --- 

I,1 -Dichloroethane c2 u <I u <BU <l u 

1,2-Dichloroethane <2 u <I u <8 U <I u 

1,l -Dichloroethene <2 u Cl U C8t.l ,<I u 

1,,2-Dichloroethene (total) _-- --_ --- --- 

cis-‘3.2~Dichloroethene, ,,, :. ~80’. ..Z:<jU ” 
., ., .:. ‘. 52:p 3. ,,: 

trans-1,2-Dichloroethene <2 u <I u <8 U <l u 

~~,~-@&&r&op+j$e ‘. I:,., . . : . 1’ ...’ 1: .,: ‘<2i.q:. ..,kI.u .’ ,<8.#. .“.,, K1l.J 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

u 

J = estimated concentrations 

3 = rejected 



4 

Validated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Page: 2E of 21 

Date: 01/l 2/96 

+ 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-11-18 KBA-I l-19A KBA-I l-19B KBA-I l-2 

SAMPLE ID 1 SGWO3 19AGWO3 19BGW03 02GWO3 

CONSTJTUMT (Units in ugll) DATE 09/14/94 09/14/94 09114194 09/l 5194 

cis-1,3-Dichloropropene 

trans-7,3-Dichloropropene 

I ,4-Dioxane 

Ethylbenzene 

Ethyl methacrylate 

2-Hexanone 

lodomethane 

lsobutyl alcohol 

Methacrylonitrile 

Methyl methacrylate 

4-Methyl-2-pentanone 

Methylene chloride 

Pentachloroethane 

‘-opionitrile 

i 

tyrene 

, I, 1,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1 ,l , 1 -Trichloroethane 

1 ,l ,2-Tnchloroethane 

Tnchloroethene 

<2 u <l u <8 U <l u 

<2 u <I w <8 U <l u 

--_ --- --_ --- 

c2U <I u <8 u <l u 

_-_ --- --- --- 

<8 U <5w <42 U <5 u 

-__ --- --- _-_ 

_*_ --- --- -- 

-__ --- --_ --_ 

-- --- -we mm- 

<8 u <5 u <42 U <5 u 

<2 UJ ~2 UJ <17 U <2 u 

--- --- --- --- 

-_ -.- --- -- 

<2 u <I u <8 U Cl u 

--_ _4- -_- --- 

c2 u <l u <8 u Cl u 

<2 u <7 u <BU <I u 

<2 u <l u <8 U <l u 

<2u . <l u <8U Cl u 

<2 u Cl u <8 U <l u 

<2 u <1 u <8U <I u 

Trrchlorofluoromethane --- -_- --_ --- 
I 

1,2,3-Trichloropropane 

Vrnyl acetate 

Vinyl chloride 

Xylene (total) 

-- _-_ --_ -- 

--_ --- --_ --_ 

<2u Cl u <8 U <1 u 

<2 u <l u <8 U <l u 

.. . ..’ ,.. 
: 

., :’ . . ,.... .::.: 

represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentrations 

R = rejected 



Validated 
Page: 1F of 21 

Volatile Organic Compounds Date: 01 I12196 
GROUNDWATER SAMPLES 

September 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 4 

SlfE KBA-1 l-20 KBA-1 l-21 KBA-l l -22A KBA-1 l-22B 

SAMPLE ID 20GW03 21GWO3 22AGW03 22BGW03 

CONSTITUENT HJnits in ug/l) DATE 09114194 09114194 09/l 5194 09/l 6194 

Acetone 

Acetonitrile 

Acrolein 

Acrylonjtrile : 

3-Chloro-1 -propene 

Benrey3 : 

Bromochloromethane 

3romod)zhloiomethane 

Bromoform 

Bromomethane 

P-Butanone 

Carbon d&tfide 

Carbon tetrachloride 

2-Chloro-1,3-butadiene 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinylether 

Chloroform 

Chloromethane 

Chlorodibromomethar 

1,2-Dibromo-3-chloropropane 

1,2-Dibromoethane 

I Dibromomethane 

<82 UJ <21 UJ <II UJ <16 UJ 

___ _-- --- _-- 

_-- --- ___ --- 

--- --- -__ --- 

--- --- --- --- 

<1 u 0.9 J 0.5 J 5’ 

<I u <I u <I u <3 u 

<1 u <1 u <I u c3u 

Cl u <I u Cl u <3 u 

Cl u <I u <I u <3u 

<5 UR c5 UR <6 UR Cl6 UR 

<2u. :6 31 18. 

<l u <l u Cl u c3 u 

-- --- _-a I- 

Cl u -cl u 4 2J 

<l u Cl u <I u c3 u 

--- --- ___ --- 

<I u <I u <l u c3u 

<I u <l u <I u <3 u 

Cl u Cl u Cl u <3 u 

<l u <l u <l u c3 u 

<l u <l u <I u <3 u 

--- --- --- --_ 
I 

1 ,P-Dichlorobenzene (VOA) <1 u <l u Cl lJ c3 u 

1,3-Dichlorobenzene (VOA) Cl u <1 u <l u <3 u 

1,4-Dichlorobenzene (VOA) <I u <l w 5 <3 u 

trans-1,4-Dichloro-2-butene --- --- --- --- 

I,1 -Dkhloroethane <l u <I 0 <I u <3u 

1,2-Dichloroethane <I u <l u -cl u <3 u 

1 ,1-Dichloroethene -<l u c1t.l <I # <3U 

1 ,P-Dichloroethene (total) __- --- --- --_ 

cis-1;2&iihioroathene : <lU t1 u <lU ‘; ,, . ...’ ” 18, ,’ ;’ 

trans-1 ,P-Dichloroethene Cl u <l u <l u <3 u 

1.;2LD(dhloiop;opa’na,. 1: :. ‘., ,GlU (1 u ” ‘.. <I u ‘43:Q . 

Values represent total concentrations unless noted C = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentrations 

R = rejected 



Validated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 2F of 21 

Date: 01 /12/96 

CONSTITUENT (Units in ugll) 

cis-1,3-Dichloropropene 

SlfE 

SAMPLE ID 

DATE 

KBA-1 l-20 KBA-11-21 KBA-l l -22A KBA-1 l-220 

20GW03 21GWO3 2iMGWO3 22BGW03 

09/14/94 09t14194 09/l 5194 09/l a94 

<l u <1 u Cl u <3 u 

I trans-?,3-Dichloropropene <l u Cl u <l u <3 u 

( 1,4-Dioxane --- --_ --_ --_ 

Ethylbenzene <I u <l tJ Cl u 62 

1 Ethyl methacrylate 

I 2-Hexanone 

--- ___ _-- --_ 

<5 u <5 u <6 U c16U 

I lodomethane --- --- --- --_ 

I Isobutyl alcohol 

1 Methacrylonitrile 

I Methyl methacrylate 

(4-Methyl-2-pentanone 

I Methyl&e chlon’de 

-- _-- --- -_ 

--- ___ --- --- 

-“- --- e-e -- 

<5 u <5 u c6 U <16 U 

<2 UJ <2 UJ <2 u <6 u I Pentachloroethane --- --- __- --. 

-0pionitrile -- __d --- I- 

Styrene <l u <l u <l u <3 u 

r, ,1,1,2-Tetrachloroethane --_ *__ --- -- 

1,1,2,2-Tetrachloroethane <l u <l u <I u c3 u 

Tetrachloroethene <l u <l u <l u <3u 

Toluene <l u 3 <l u 2J 

1 ,l, 1 -Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

1,2.3-Trichloropropane 

Vinyl acetate 

Vinyl chloride 

Xylene (total) 

<l u <l u <I u <3 u 

<l u <l u <l u <3 u 

<I u <I u <l u <3 u 

--_ _-- --_ --- 

-- --- --- -- 

--- -_- --- --_ 

<l LJ Cl u <l u <3 LJ 

<l u 2 <l u <3 u 

alues represent total concentrations unless noted < =Not detected at indicated reporting limit --=Not analyzed 

J = estimated concentrations 

R = rejected 



Validated 
Page: 1G of 21 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Date: 01 /I 2196 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KEA-1 T-3A KBA-1 I-3B KBA-1 l-3C KBA-114 

SAlVlPLE ID 03AGW03 03BGW03 03CGWO3 04GW03 

CONSTITUENT /Units in ugR) DATE 09/l 5194 09/l 5194 09/14/94 09115J94 

Acetone <5 UJ <5 UR <7 UJ <5 UR 

Acetonitriie --_ _-_ --- -- 
I 

Acrolein --_ --- --- --- I 

Acrylonitrile 

3-Chloro-1 -propene 

3enzene 

Bromochloromethane 

3romodichloromethane. 

Bromoform 

Bromomethane 

2-Butanone 

Carbon disulfide 

Carbon tetrachloride 

2-Chloro-1,3-butadiene 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinylether 

Chloroform 

Chloromethane 

Chlorodibromomethane 

1,2-Dibromo-3-chloropropane 

1,2-Dibromoethane 

--- -_- --- -- 

-_- __- --- ___ 

0.4 J 6 2 Cl u 

<l u <I u <I u <l u 

<l u Cl u <1 u ,<l u 

<I u Cl u <I u <l u 

<l u <I u <I u Cl u 

<5 UR <5 UR <5 UR <5 UR 

14 25 <l u 11 

<l u <I u <I u <I u 

I- .-_ e-w -- 

3 <I u <l u <l u 

Cl u <lU <I 0 Cl u J 

--- --- --- --- 

<l u <l u <l u <‘I u 

-cl u <I u <I u <I u 

<l u Cl u <l w Cl u 

<1 u Cl u <l u <I u 

<I u <l u <l u <I u 

Drbromomethane 

1 .Z-Dichlorobenzene WOAI 

1,3-Dlchlorobenzene WOA) 

1,4-Dichlorobenzene WOA) 

--_ --- w-v ___ 

<l u <1 u <1 u <I u 

<I u <I u Cl u <I u 

8 Cl u <l w <l u 

trans.-l .4-Dichloro-2-butene --- --- --- --_ 

1,l -Dichloroethane <l u <I u <l u <I u 

1,2-Dichloroethane 

1 ,‘I-Dichloroethene 

I ,2-Dichloroethene (total) 

<l u <I u <l u <I u 

<1 u <.l t.l .<l U Cl u 

--- --- --- --- 

:is- I ,2-Dichloroethene ,<l,lJ ‘23 .., ‘10 ‘.: ‘.<3’“. 

:rans-1,2-Dichloroethene Cl u Cl u Cl u Cl u 

I ,2-Dihlkopropane ClU ‘<l-U <l u <‘I ll .. 

ilalues represent total concentrations unless noted < = Not detected at indicated reporting limit -- = Not analyzed 

J 

1 = estimated concentrations 

3 = rejected 



Validated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Page: 2G of 21 

Date: 01 /I 2196 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia - 

SITE KBA-17-3A KBA-l l -3B KBA-l l-3C KBA-1 ‘I-4 

SAMPLE ID 03AGW03 03BGW03 03CGWO3 04GWO3 

CONSTITUENT (Units in ugll) DATE 09/l 5194 09/l 5194 09/14/94 09/l 5194 

1 cis-1,3-Dichloropropene <1 u <l u <I u <l u 

I trans-l,3TDichloropropene 

II ,4-Dioxane 

I Ethylbenzene 

1 Ethyl methacrylate 

<1 u <I u <1 u Cl u 

--_ --- --- --- 

<I IJ 8 7 <I u 

--- --_ --_ __- 

I 2-Hexanone <5 u <5u <5 u <5 u 

I lodomethane --_ -_- --- --- 

Isobutyl alcohol 

Methacrylonitrile 

Methyl methacrylate 

4-Methyl-2-pentanone 

Methylene chJoride 

I Pentachloroethane --- --_ --- --- 

--- --- --- -_- 

-_- --- --_ --- 

-- A_^ --- -we 

<5 u <5 u <5 u <5 u 

<2 u <2u <2 u <2 u 

1 

‘ropionitrile -- i-_ _-_ _-_ 

Styrene 
I 
1 ,I, 1 ,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1 ,1 ,l -Trichloroethane 

1,1,2-Trichloroethane 

Tnchloroethene 

Tnchlorofluoromethane 

1,2,3-Trichloropropane 

Vrnyl acetate 

Vinyl chloride 

Xylene (total) 

<l u <1 u <I u <l u 

--- -__ --- --_ 

<l u <l u Cl u Cl u 

<I u <I u <19 <I u 

<1 u 0.6 J <l u <l u 

<I LJ Cl u Cl u <1 u 

<l u <l u <1 u <l u 

<l u 0.5 J Cl u <I u 

_-_ --- -__ -_- 

-- --- --- -_ 

-__ --- --- --- 

<I u <I u Cl u <I u 

<l u <l u 0.6 J <I u 

..:. :. : : 

alues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentrations 

R = rejected 

I 



Validated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1H of 

Date: 01/l Z/96 

21 

d 

SITE KBA-1 l-5 KBA-1 I-6 KBA-1 l-7 KBA-1 I-BA 

SA#lPLE ID 05GWO3 06GWO3 07GWO3 OBAGW03 

CONSTITUENT (Units in ug/lI DATE 09/I 5194 09/I 3194 09/I 3194 09/13/94 

Acetone 

Acetonitrile 

Acrolein 

Acrylonitrile 

3-Chloro-1 -propene 

Benzene. 

Bromochloromethane 

Bromodichlordmethane 

Bromoform 

3romomethane 

2-Butanone 

Carbon disutfide 

Carbon tetrachloride 

2-Chloro-1;3-butadiene 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinylether 

Chloroform 

<5 UR <7 UJ <5 UR c5 UJ 

-_ ___ _-_ --_ 

--- ___ --_ --- 

-__ ___ -_- _- 

--_ --_ --- --- 

<I u <I u <1 u. Cl u 

<1 u <1 u <I u Cl u 

-cl u <I u <l U <1 u 

<l u <l u <I u Cl u 

<I u <I u <I U Cl u 

<5 UR <5 UR <5 UR <5 UR 

5 11 13 19 

<l u <l u <1 u <l u 

-- --- 4__ d_ 

<l u <1 u <l u Cl u 

<I u <I u <l U <1 u 3 

--- _-_ --- --- 

<I u <I u <.I u <I u 

Chloromethane 

Chlorodibromomethane 

1,2-Dibromo-3-chloropropane 

1,2-Dibromoethane 

Dibromomethane 

I ,P-Dichlorobenzene (VOA) 

1,3-Dichlorobenzene (VOA) 

1 ,QDichlorobenzene (VOA) 

trans.-l ,4-Dichloro-2-butene 

<l u Cl u Cl u Cl u 

<I u <1 u <I u <I u 

<l u <l u Cl u <I u 

<I u <l u <I u <7 u 

--- --- --_ --- 

<I u <I u <1 u <1 u 

<l u <l u <I u <l u 

<1 u 2 <l u Cl u 

--_ --_ --- --- 

I,1 -Dichloroethane <I u <I u Cl u <I u 

1,2-Dichloroethane <l u <l u <l u <I u 

1 ,1-Dichloroethene <1 u Cl # <1 u Cl u 

1,2-Dichloroethene (total) --- --- --_ --- 

cis-;I ,2-&hldioethene : . . <I’D .’ <lU ” ,<‘lU ,, ” :<I U ‘. 
. . . . 

trans-1,2-Dichloroethene <1 u <I u <I u Cl u 

1,2Dichloropropane ? .; : ” 
.: : . 

.Cl. u. Cl U ‘<1, U.:’ ; ” ” <I lj .i 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit --=Not analyzed 

3 

J = estimated concentrations 

R = rejected 



Validated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 2H of 21 

Date: 01 /12/96 

SITE KBA-11-5 KBA-1 l-6 KBA-1 I-7 KBA-1 J-BA 

SAMPLE ID 05GWO3 06GWO3 07GWO3 OBAGWO3 

CONSTITUMT (Unit.5 in ug/l) DATE 09/l 5194 09/l 3194 09/13/94 09/l 3194 

lcis-1,3-Dichloropropene <l u <1 u <1 u <l u 

trams-?,3-Dichloropropene Cl u 41 u Cl u <1 u 

1,4-Dioxane --- --- --- --- 

Ethylbenzene Cl u <l tl <I u <I u 

Ethyl methacrylate --_ --- --_ --- 

Z-Hexanone <5 u <5 u <5u <5 u 

lodomethane --_ --- --- --- 

fsobutyl alcohol, --_ --- --- -- 

Methacrylonitrile --- --- ___ --- 

Methyl methacrylate --- e-d *-- -- 

4-Methyl-2-pentanone <5 u <5 u <5 u <5 u 

Methylene chloride <2 u <2u <2u c2 u 

Pentachloroethane _-_ --- --_ --- 

‘ropionitrile 

‘tyrene 

R ,I, 1,2-Tetrachloroethane 

1 ,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1 ,l, 7 -Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

1,2,3-Trichloropropane 

Vinyl acetate 

Vinyl chloride 

Xylene (total) 

Cl u Cl u <l u <I u 

-- --- _d_ -- 

<l u Cl u Cl u <l u 

<I u <1 u <l u <l u 

<I u <l u Cl u <I u 

<1 u <I u ‘=I1 u <1 u 

<1 u <l u <l u <l u 

<1 u <l u <I u <1 u 

--- --- --- --- 

-- --- v-- -- 

--_ --- _-- --- 

<l u Cl u <l u <1 u 

<l u <l u Cl u <l u 

. . :. 

:..: .~.:......,: ., ., :: ‘.” ..a : :., ..: . . . . . . . . . . . . ..; .:.:. .‘.. . . .: . 

alues represent total concentrations unless noted < = Not detected at indicated reporting limit -- = Not analyzed 

J = estimated concentrations 

R = rejected 



Acetone <6 UJ <5 UR <5 UR 

Acetonitrije --- --- --- 

Acrolein --- _-- ___ 

Acrylonitrile _- --- --- 

3-Chloro- 1 -propene --- --- --- 

i Bentme 0.6 J <I u <l u 

Bromochloromethane <1 u <1 u <l u 

Bromodichloromethane <1 u Cl U. Cl u 

Bromoform Cl u <l u <I u 

Bromomethane <I u <I u <I ti 

2-Butanone <5 UR c5 UR <5 UR 

Carbon disutfide <5 u. <l U <5u 

Carbon tetrachloride <l u <I u Cl u 

2-Chloro- 1,3-butadiene _A m-4 0-d 

Chlorobenzene Cl u <l u Cl u 

Chloroethane <I u Cl u <l u u 

2-Chloroethylvinylether --_ --- --- 

Chlorofon <1 u <l ‘U <lU 

Chloromethane <I u <1 u <? u 

Chlorodibromomethane <1 u ClW <1 u 

1,2-Dibromo-3-chloropropane <lU <l u <l u 

1,2-Dibromoethane <I u <I u <I u 

Drbromomethane --- _-- --_ 

1,2-Dichlorobenzene (VOA) Cl u (1 u <l u 

1,3-Drchlorobenzene (VOA) <l u Cl u <l u 

1,4-Dichlorobenzene (VOA) <I u <I u <I u 

trans-1,4-Dichloro-2-butene __- --- _-- 

1,l -Dichloroethane 3 -<I u <I u 

1,2-Dichloroethane <l u Cl u Cl u 

1,l Dichloroethene Cl u ;cl# ,<lU 

1,2-Dichloroethene (total) --- --- --- 

cis-I.;2-Dichloroethene ‘, 2. : ,<.i,.p’ <j,j... :’ ., . . .( . . 

trans-1,2-Dichloroethene Cl u Cl u Cl u 

1,2Dkhtoropropane. :“’ 
./ .,. .:, <g.:u ~‘&‘jU” ‘<l.U ,... ‘.‘.I. 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

u 

J = estimated concentrations 

3 = rejected 

Validated 
Page: II of 21 

Volatile Organic Compounds Date: 0 1/l 2196 
GROUNDWATER SAMPLES 

September 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 4 

SITE KBA-17 -8B KBA-1 l-BC KBA-1 l-9 

SAMPLE ID OBBGW03 OBCGWO3 OSGW03 

CONSTITUENT (Units in u9R) DATE 09113194 09/13/94 09/13/94 



Validated 

Volatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 21 of 21 

Date: 01 /I 2/96 

SITE KBA-1 l-88 KBA-l l -8C KBA-11-9 

SAMPLE ID 08BGW03 08CGWO3 09GWO3 

CONSTITUENT (Units in ugll) DATE 09/l 3194 09/13/94 09/13/94 

cis-1,3-Dichloropropene <l u <l u <l u 

trams-l ,3:Dichloropropene Cl u Cl u <1 u 

1,4-Dioxane --- --- -_- 

Ethylbenzene 2 Cl I3 <I tl 

Ethyl methacrylate -_- --- --- 

2-Hexanone <5 u <5 u <5 u 

lodomethane 

Isobutyl alcohol 

Methacrylonitrile 

Methyl methacrylate 

4-Methyl-2-pentanone 

Methylene chloride 

Pentachloroethane 

‘ropionitrile 

Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1 ,l, 1 -Trichloroethane 

1 ,1,2-Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

1,2,3-Trichloropropane 

Vinyl acetate 

Vinyl chloride 

Xylene (total) 

_-- --- --- 

__- --- _-- 

--- --- --_ 

m-e e-e --- 

<5 u <5 u <5 u 

2 <2u <2 u 

___ --- --- 

-_ de- --* 

<1 u Cl u <I u 

aI __A &_A 

<1 u Cl u Cl u 

Cl u <1 tJ <I u 

<I u Cl u <I u 

<1 u Cl U <l w 

<l u <1 u <l u 

1 <l u <I u 

--_ --- --- 

-- --- --- 

--- --- --- 

Cl u Cl u <1 w 

<l u <I u <l u 

..‘, .‘f 
: : ,’ 

..’ . . : .!: .,I .. 

falues represent total concentrations unless noted < = Not detected at indicated reporting limit --= Not analyzed 

J = estimated concentrations 

R = rejected 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Page: IA of 41 

Date: 12/28/95 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-11-l KBA-1 l-10A KBA-1 l-10B KBA-11 -lOC 

SAMPLE ID 01 GW03 lOAGW03 lOBGWO3 1 OCGW03 

CONSTITUENT (Units in ugll) DATE 09/l 3194 09/l 5194 09116194 09116194 

Acenaphthene <lOU <lO u <lOU Cl0 u 

Acenaphthylene <lOU <lO u <lOU <lo u 

Acetophenone --_ ___ __- -__ 

2-Acetylaminofluorene --_ _-_ --- --- 

4-Aminobiphenyl --- --- --- _-- 

Aniline -we --- --- -- 

Anthracene Cl0 u <lO u <lOU <lOU 

Aramite, total --- --- _-- -_- 

Benzidine --_ _-- --- ___ 

Benzofa)anthracene <IOU <IO u <IOU <lOU 

Benzo(b)fluoranthene <lO u <IOU <lOU <lOU 

Benzo(k)fluoranthene ClOU <lOU <lOU <lOU 

Benzo(ghi)perylene <?OU <lO u Cl0 u <fO u 

Benzo(a)pyrene <lOU <IO u <lOU <IOU 

Benzoic acid --_ _-- ___ --- 

Benzyl alcohol --- --- --- -- q 

bis(2-Chloroethoxy)methane <lo u <lO u <lOU <lOU 

bis(2-Chloroethyf) ether <lOU <lOlJ <70 JJ c1ou 

bis(2-ChloroisopropyI)ether <lO u <IOU <lO u <lOU 

bis(2-Ethylhexyl)phthalate <lOU 0.7 J 8J 100 

4-Bromophenyl phenyl ether <lOU <lOU <lOU <lOU 

Bury1 benryl phthalate <IOU <IO u <lOU <IO u 

Carbazole <lOU <lOU <lOU <lOU 

4-Chloro-3-methylphenol <lOU <lOU <lOU <lOU 

4-Chloroaniline <lOU <lO u <lOU <lOU 

2-Chloronaphthalene <IOU <lOU <lOU Cl0 u 

2Chlorophenol <lO u <lOU <lOU <lOU 

4Chlorophenyl phenyl ether <lOU <IOU <lo u <IOU 

Chrysene <lO u <lO u <lOU ClOU 

Dibenzfa,h)anthracene -=clOU c1o.u Cl0 u. <lOU 

Dibenzofuran <lOU <IOU <lO u <lOU 

Di-n-butyf phthafate . . .’ <IOU. <:lO u <IOU : <IOU 

Di-n-octyl phthalate <IOU <lOU <lO u <lOU 

1,2:Dichlorobenzene’ ” :.’ ‘,: . . ‘ClOU. 2 10-U <lQ.L! : .:I.’ <10:-u 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Page: 2A of 41 

Date: 12/28/95 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-11-l KBA-1 l-10A KBA-1 l-l OB KBA-1 I-IOC 

SAMPLE ID 01 GW03 lOAGWO3 1 OBGWOJ 1 OCGW03 

CONSTITUENT (Units in ugll) DATE 09113194 09/l 5194 09/l 6194 09/16/94 

8- 
1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

3,3’-Dichlorobenzidine 

2,4-Dichlorophenol 

2,6-Dichlorophenol 

Diethyl phthalate 

Dimethyl phthalate 

7,12-Dimethybenz(a)anthracene 

p-(Dimethylamino)azobenzene 

3,3’-Dimethylbenzidine 

2,4-Dimethylphenol 

1,3-Dinitrobenzene 

4,6-Dinitro-2-methylphenol 

I-Dinitrophenol 

7 

,4-Dinitrotoluene 

,6-Dinitrotoluene 

Diphenylamine 

1,2-Diphenylhydrazine 

Ethyl methanesulfonate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

<lo u <lO u <lOU <lO u 

<lOU 3J IJ <lOU 

<IOU <lO u <lO u <IO u 

Cl0 u <IOU <lOU <IO u 

--_ _-- --- __- 

<30 u <lOU 23 <IOU 

<IOU <IOU <lOU <lOU 

--- --- ___ --- 

___ --- --- --_ 

--- --- --- a-- 

<lOU ClOU <lO u <lO u 

--_ me. --- -_ 

<25 U <25 U <25 U <25 U 

<25 U ~25 U ~25 U <25 U 

<lOU <lo u <IOU <lO u 

<IO u <lOU <IO u <lOU 

___ ___ --- ___ 

--- --- --- --_ 

--- --- --- _-- 

<lOlJ <lO u <IOU Cl0 u 

<lO u <IOU <lOU <lO u 

<IO u <IO u <IOU <lOU 

I Hexachlorobutadiene <lOU <lO u <lO u <lO u I 
Hexachlorocyclopentadiene 

Hexachloroethane 

Hexachlorophene 

Hexachloropropene 

Indeno(l,2,3-cd)pyrene 

lsophorone 

Isosafrole, total 

Methapyrilene 

Methyl methanesulfonate 

3-Methylcholanthrene 

Methylnaphthalene 

<lOU <lo u <lo u <lO u 

<lO u <lOU <lo u <lO u 

-- --- -_- --- 

-__ --- __- -_- 

<IOU <lOU <lOU <IO u 

<lOU <lO u <lOU <lO u 

-- --- _-- -_ 

--- --- --- -_- 

.. : -- A- -__ A- 

--- --- ___ --- 

.,: -cio u 0:7’J <lOU <ldU 

represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Validated 
Page: 3A of 41 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Date: 12/28/95 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia - 

SITE KBA-1 I-l KBA-1 l-10A KBA-1 I-IOB KBA-1 l-1OC 

SAMPLE ID OlGW03 lOAGW03 lOBGW03 1 OCGW03 

CONSTITUENT (Units in ug/l) DATE 09113194 09/l 5194 09/l 6194 09/l 6/94 

2-Methylphenol 

3-Methylphenol 

3-&4-Methylphenol 

4Methylphenol 

Naphthalene 

1,4-Naphthoquinone 

1 -Naphthylamine 

2-Naphthylamine 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

5-Nitro-o-toluidine 

<lO u <lOU <lOU <IOU 

--- ___ --_ --- 

--- --_ --- --- 

<IOU <IOU <IOU <IOU 

<lOU 3J 2J <lO u 

--- --- --_ --- 

--_ _-- -_- _-_ 

-- --- --- --_ 

<25 U <25 U <25 u <25 U 

<25 u <25 U <25 U ~25 U 

<25 U <25 U <25 U <25 U 

<10 u <lOU <lo U <lOU 

--_ --- --- --_ 

4-Nitroquinoline-l-oxide 

2-Nitrophenol 

4Nitrophenol 

N-Nitrosodi-n-butylamine 

-- _A_ --_ --_ 

<IO u <lOU <lOU <lOU 

c25 U c25 UJ <25 u <25 U 

--- _-- ___ --_ 

--- --- --- --- 

--- --- ___ --_ 

N-Nitrosodiethylamine 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 

N-Nitrosodiphenylamine and diphenylamine 

N-Nitrosodi-n-propylamine <IOU <IOU <IO u <IOU 

<IO u <lO u <lO u <IOU 

_-_ --_ -_- --- 

N-Nitrosomethylethylamine --_ --- --- _-_ 

N-Nitrosomorpholine -- --- ___ -- 

N-Nitrosopiperidine --- __- _-- --- 

N-Nitrosopyrrolidine -- _-- --- --- 

2,2’-oxybisfl-chloropropane) --- --- --_ --_ 

Pentachlorobenzene --- --- --- --- 

Pentachloronitrobenzene --- _-_ --- --- 

Pentachlorophenol 
Phenacetin 

Phenanthrene :, 

Phenol 

<25 U <25 U <25 U c25 U 

_-- --- --- --_ 

: .<lOU .<lO.U .<lO.U.’ <lOLl ‘, 

Cl0 u <IO u <lO u <lO u 

Phenyl-tert-butylamine 
. . . 

--’ --_ ---. .-- 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 4A of 41 

Date: 12/28/95 

SITE KBA-1 l-7 KBA-1 I-10A KBA-1 I-IOB KBA-11 -lOC 

SAMPLE ID OlGW03 1 OAG W03 1 OBGW03 1 OCGW03 

CONSTITUENT (Units in ugh) DATE 09/l 3/94 09/l 5194 09/l 6194 09/l 6194 

p-Phenylene diamine --_ _-- -_- --_ 

2-Picoiine _-_ -_- --_ -_ 

Pronamide --- --- --_ --_ 

Pyrene <IO u <IOU <IOU <lo lJ 

Pyridine 

Safrole, total --- _-- -we --- 

1,2,4,5Tetrachlorobenzene _-- -_- --_ --- 

2,3,4,6-Tetrachlorophenol -- --- --- --_ 

o-Toluidine _-- --- -_- --_ 

1.2,4-Trichlorobenzene <IOU <IOU <IOU <IOU 

2,4,5-Trichlorophenol <25 U <25 U <25 U <25 U 

2,4,8Trichlorophenol 

1,3,5-Trinitrobenzene 

. . : .’ 

.’ 

Alues represent total concentrations unless noted < = Not detected at indicated reporting limit ---= Not analyzed 

J = estimated concentration 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: IB of 41 

Date: 12128195 

SITE KBA-1 l-l IA KBA-1 l-l 1B KBA-1 l-l ‘IC KBA-1 I-12 

SAMPLE ID 1 IAGWOB 11 BGW03 11 CGW03 12GWO3 

CONSTITUENT (Units in ug/ff DATE 09/I 3194 09/13/94 09/l 3194 09/14/94 

Acenaphthene <lO u <lO u <IO u <lOU 

Acenaphthylene <lOU <IO u <IOU <lOU 

Acetophenone --- --- _-- ___ 

2-Acetylaminofluorene -__ ___ -_- _-- 

4-Aminobiphenyl --- --- --- ___ 

Anifine --- --- --- --- 

Anthracene <IOU <IO u <IO u <IOU 

Aramite, total -- --- --- -_ 

Benzidine --_ --_ --- _-_ 

Benzo(a)anthracene <IO u <IOU <IOU <IO u 

Benzo(b)fluoranthene Cl0 u <lOU <lO u <IOU 

Benzolklfluoranthene ClOU <lO u <IOU <lOU 

Benzo(ghilperylene <IOU Cl0 u <IOU <lOU 

Benzo(a)pyrene <lOU <lo u <lOU <IOU 

Benzoic acid --_ --- --- _-- 

Benzyl alcohol -- _-_ --_ -- Y 

bis(2-Chloroethoxylmethane <IO u <lO u <lO u <lOU 

bis(2-Chloroethyl) ether ClOU <IO u <IO u <IO u 

bis(2-ChloroisopropyI)ether <lO u <IO u <IO u <IOU 

bis(2-Ethylhexyl)phthalate 0.6 J 14 J 4J 32 

4-Bromophenyl phenyl ether <lOU Cl0 u <IO u <IOU 

Butyl benzyl phthalate <IOU <IO u <IO u <IOU 

Carbazole <lO u <IO u <IOU <lOU 

4-Chloro-3-methylphenol <lOU <lOU <lO u <IOU 

4-Chloroaniline <lO u <IO u <lOU <lO u 

Z-Chloronaphthalene <lQU <IOU <IO u <lOU 

Z-Chlorophenol <IO u <IOU Cl0 u <lOU 

4-Chlorophenyl phenyl ether Cl0 u <IOU <IOU <IOU 

Chrysene Cl0 u Cl0 u <lO u <IOU 

Dibenz(a,h)anthracene c.10 u (10 u <lOU <lOU 

Dibenzofuran <lO u <IOU <IO u <IOU 

Di-n-kktyf phtha!ate: “, : : .’ ,<!O:U ‘. -m’u <iOU <IOU 

Di-n-octyl phthalate <IO u <lOU <lO u <lOU 

1 ;PDichlorobenzene’ ’ Cl0 U’ ,<a0 U’ <lO.U <lOU 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

Y 

J = estimated concentration 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 2B of 41 

Date: 12/28/95 

SITE KBA-ll-71A KBA-1 l-l 1B KBA-1 l-l 1 C KBA-11-12 

SAMPLE ID 1 lAGWO3 11 BGW03 11 CGW03 12GW03 

CONSTlTUMT (Units in ugll) DATE 09/l 3/94 09/13/94 09/l 3194 09/l 4/94 

1,3-Dichlorobenzene <lO u <IOU <IO u <lOU 

1,4-Dichlorobenzene <lOU <lOU <lOU <lOU 

3,3’-Dichlorobenzidine <lOU <lO u <IOU <IOU 

2,4-Dichlorophenol <IO u <IOU <lOU <IOU 

2,6-Dichlorophenol _-_ --- --- --- 

Diethyl phthalate <IO u <lOU <lOU <IOU 

Dimethyl phthalate <lO u <lOU <lO u <lOU 

7,12-Dir~iethybenr(a)anthracene -_ --- --- --_ 

p-(Dimethylamino)azobenzene _-- _-- --- ___ 

3,3’-Dimethylbenzidine -“- _-- ^__ --- 

2,4-Dimethylphenol <IOU ClOU <lOU <lOU 

1,3-Dinitrobenzene I_ _-- --- --- 

4,6-Dinitro-2-methylphenol <25 U <25 U <25 U <25 U 

I-Dinitrophenol <25 U ~25 U ~25 U <25 U 

,4-Dinitrotoluene <lO u <IOU <lOU <IO u 

,6Dinitrotoluene ClOU <IOU <IOU <IOU 

Diphenylamine --_ -__ -__ --- 

1,2-Diphenylhydrazine --- --- --- I- 

Ethyl methanesulfonate --- -_- --- ___ 

Fluoranthene <lOU ClOU <lO u <lOU 

Fluorene <lOU <lO u <lO u <lO u 

Hexachlorobenzene <IO u <lOU <IO u <IOU 

Hexachlorobutadiene <lO u <lOU <lO u <lOU 

Hexachlorocyclopentadiene <lOU <lOU <lO u <lOU 

Hexachloroethane <lO u <lO u <lO u <lOU 

Hexachlorophene -- --- --- --- 

Hexachloropropene --_ --- --- --_ 

Indeno(l,2,3-cdlpyrene <IOU <IOU <lOU <IO u 

lsophorone <lOU <lOU <lOU <lO u 

Isosafrole, total -- --_ -__ -_ 

Methapyrilene _-- --- --- --- 

Methyl methanesulfonate -- -“- --- _I 

3-Methylcholanthrene --- --_ --- --- 

~ethy)naphth&n& ” : : :. .. ‘<.jO.l;t .’ “. .<l()‘U . . :<1olJ 21ou.. 

values represent total concentrations unless noted 

* 

< = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Page: 3B of 41 

Date: 12128195 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia - 

SITE KBA-1 l-l 1A KBA-1 l-l 1 B KBA-ll-IlC KBA-11-12 

SAMPLE ID 11 AGW03 1 lBGW03 11 CGW03 12GW03 

CONSTITUENT (Units in ugll) DATE 09113194 09/13/94 09/l 3194 09/14/94 

2-Methylphenol <lOU <lOU <lO u <IO u 

3-Methytphenol 

3-&4-Methylphenol 

~CMethylphenoJ 

Naphthatene 

1,4-Naphtboquinone 

1 -Naphthylamine 

2-Naphthytamine 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroanitine 

Nitrobenzene 

5-Nitro-o-toluidine 

4-Nitroquinoline- 1 -oxide 

2-Nitrophenol 

4Nitrophenol 

N-Nitrosodi-n-butylamine 

--- _-- _-- ___ 

___ -_- ___ ___ 

<IOU <lO u < 1o.u <IOU 

<lO u <lO u <lOU <IO u 

-- --- --- ^_^ 

--- -_- ___ ___ 

--- --_ --- --- 

<25 U <25 U <25 U <25 U 

<25 U ~25 U <25 u <25 U 

<25 U <25 U <25 U <25 U 

<lQU <lOU <lOU <lOU 

--_ --- _-- --- 

-- -- --_ --- 

<lOU <IOU <IO u <lOU 

<25 UJ ~25 U ~25 U ~25 UJ 

___ ___ ___ --- 

--- --- --- --^ 

--- --- --- --- 

N-Nitrosodiethylamine 

N-Nitrosodimethytamine 

N-Nitrosodiphenylamine 

N-Nrtrosodiphenylamine and diphenylamine 

N-Nitrosodi-n-propylamine <IOU <IOU <IOU <IOU 

<lO u <IOU <lOU .<lO u 

--_ --- --- ___ 

N-Nnrosomethylethylamine --- -_- --- ___ 

N-Nrtrosomorpholine 

N-Nnrosopiperidine 

N-Nnrosopyrrolrdine 

2,2’-oxybisfl-chloropropane) 

_-- _-_ -_ -- 

-_- ___ -__ -__ 

--_ --- --- --- 

--_ --- --_ --- 

Pentachlorobenzene --- --- --_ --- 

Pentachloronitrobenzene 

Pentachlorophenot 

Phenacetin 

Phenanthrene 

Phenol 

_-_ --- --_ _-_ 

~25 U <25 U ~25 U <25 U 

--- _-- --_ _-- 

<l&U <1q-u <lO.U ,, -<lOLl 

<lOU <lOU <lO u <lO u 

Phenyl-tert-butyiamine ’ ‘. 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

IJ = estimated concentration 
I 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 4B of 41 

Date: 12/28/95 

a - 

SITE KBA-1 l-11A KBA-1 l-l 1B KBA-1 l-l 1C KBA-11-12 

SAMPLE ID 1 lAGWO3 1 IBGWOS 11 CGW03 12GWO3 

CONSTITUENT (Units in ug/l) DATE 09/l 3194 09/l 3194 09/l 3/94 09/14/94 

p-Phenylene diamine --_ ___ ___ --- 

I 2-Picolirte --_ --- -__ --_ 

Pronamide 

Pyrene 

Pyridine 

Safrole, total 

1,2,4,5-Tetrachlorobenzene 

--- --- -__ _-- 

<IO u <lOlJ <lOU <IOU 

-_- --- _-_ --- 

-- ^-- --- --- 

--- ___ --- --- 

2,3,4,6-Tetrachlorophenol 

o-Toluidine 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

1,3,5-Trinitrobenzene 

--- --_ _-- -- 

_-_ ___ -_- --_ 

<IOU <IOU <IOU <IO u 

<25 U <25 U <25 U <25 U 

<lOU <IOU <lo u <lOU 

--_ --- --_ --_ 

represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Page: IC of 41 

Date: 12128195 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia - 

SITE KBA-ll-13A KBA-1 l-13B KBA-11-14 KBA-1 l-1 5 

SAMPLE ID 13AGW03 13BGW03 14GWO3 15GWO3 

CONSTITUENT (Units in uglll DATE 09/l 5/94 09/l 5194 09/13/94 09/14/94 

Acenaphthene <lOU <IOU <lOU <lO u 

Acenaphthylene <lOU <lOU <IOU <lOU 

Acetophenone -__ ___ _-_ ___ 

2-Acetylaminofluorene --- _-_ _-_ -_- 

4-Aminobiphenyl --_ --- _-- _-_ 

Aniline --_ _-- --- --- 

Anthracene <lOU <lO u <IOU <IOU 

Aramite,. total ___ ___ --- --- 

Benzidine --- -__ _-- --- 

Benzo(a)anthracene, CIOLI <IO u <IOU <IOU 

Benzo(b)fluoranthene <lo u <IO u <lOU <IO u 

Bento(k)fluoranthene <lO.U <lO u <lOU <lO u 

Benzo(ghi)perylene <lOU <lO u <lOU <lO u 

Benzo(a)pyrene <lOU 110 u <lo u <IOU 

Benzoic acid 

Benz@ alcohol 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl) ether 

bis(2-ChloroisopropyI)ether 

bis(2-EthylhexyDphthalate 

4-Bromophenyl phenyl ether 

Butyl benzyl phthalate 

Carbazole 

4-Chloro-3-methylphenol 

4-Chloroaniline 

2-Chloronaphthalene 

2Chlorophenol 

4Chlorophenyl phenyl ether 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Di-n-butyf phthafate 

Di-n-octyl phthalate 

1,2Dichlorobenzene 

--- ___ _-- --- 

--- ___ --- --- 3 

<IO u <lOU <lo u <IOU 

<lOU <lO u <IO u <lO u 

<lOU <lO u <lO u <lOU 

25 23 <lOU 140 

<lOU <lOU <lO u <lOU 

<IOU <lO u <IO u <IOU 

<lO u <lO u Cl0 u <lOU 

<lOU <lOU <lO u <lOU 

<lO u <IO u <IO u <lO u 

Cl0 u Cl0 u Cl0 u Cl0 u 

<lOU <lOU <IO u <lO u 

<IOU <IO u <IOU <lO u 

ClOU <lO u Cl0 u <lO u 

<lOU <lOU <lOU <lo u 

ClOU Cl0 u Cl0 u <lO u 

0.6 J <IO u <IO .u Cl0 u 

<lOU <lO u <lO u Cl0 u 

<lOU <lO:U. <lo U’ <lOU 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

3 

J = estimated concentration 



VaIldated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Page: 2C of 41 

Date: 12128195 

0 

Site I 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 l-13A KBA-1 I-13B KBA-1 l-14 KBA-1 l-15 

SAMPLE ID 13AGW03 13BGW03 14GWO3 15GW03 

CONSTITUENT (Units in ugll) DATE 09/t 5194 09/l 5194 09/l 3/94 09114194 

1,3Dichlorobenzene 

1,4-Dichlorobenzene 

3,3’-Dichlorobenzidine 

2,4Dichlorophenol 

2,6-Dichlorophenol 

Diethyl phthalate 

Dimethyl phthalate 

7,12-Dimethybenr(a)anthracene 

p-(Dimethylamino)azobenzene 

3,3’-Dimethylbenzidine 

2,4-Dimethylphenol 

1,3-Dinitrobenzene 

4,6-Dinitro-2-methylphenol 

4-Dinitrophenol 

<IO u <lO u <lOU <lO u 

<lOU <lOU <IO u <lOU 

<lO u <lo u <lOU <IOU 

<IOU <lOU <IOU <IOU 

--- --- --_ --- 

25 <IOU <IOU <lOU 

<lO u <lOU <IOU <lOU 

-- _-_ --_ -_ 

_-- _-_ --- -__ 

--- --- --- -- 

81 <lOU <IOU <lOU 

I- --- --_ *-- 

<25 U <25 U <25 U <25 u 

<25 U <25 U <25 U <25 U 

,4-Dinitrotoluene 

,6-Dinitrotoluene 

Diphenylamine 

1,2-Diphenylhydrazine 

Ethyl methanesulfonate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Hexachlorophene 

Hexachloropropene 

Indenoll,2,3-cdjpyrene 

lsophorone 

Isosafrofe, total 

Methapyrilene 

Methyl .methanesulfonate 

3-Methylcholanthrene 

Methylnaphthaiene. ’ 

<IOU <IOU <IOU <IO u 

<IOU <lo u <IOU <IOU 

--- --- ___ ___ 

--- +-- --- --- 

-__ --- --- --_ 

<lOU <lOU <lOU <IO u 

<IOU <lo u <lOU <lOU 

<IOU <IOU <IOU <IOU 

<lO u <lOU <lOU <lOU 

<lOU <IO u <IOU <lO u 

<lO u ClOU <lO u <lOU 

-- v-- -_- -- 

--- --- -__ --- 

<IOU <IO u <lOU <IO u 

<lOU <lOU <lOU <IO u 

-_ _s- --_ -- 

_-_ --- --- --- 

-I e-e *_e *- 

--- --- --- --_ 

. 
ilOU <IO u. <lQU :: <16U 

dalues represent total concentrations unless noted 

? 

< = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Validates: 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 3C of 41 

Date: 12128195 

1) 
SITE KBA-ll-I3A KBA-I I-13B KBA-1 l-14 KBA-I I-I 5 

SAMPLE ID 13AGW03 13BGW03 14GWO3 15GWO3 

CONSTITUENT (Units in ogll) DATE 09/I 5194 09/I 5194 09/13/94 09/14/94 

2-Methylphenol 

3-Methylphenol 

3-&4-Methylphenol 

4-Methylphenool 

Naphthalene 

7,4-Naphthoquinone 

1-Naphthylamine 

2-Naphthylamine 

2-Nitroaniline 

&Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

5-Nitro-o-toluidine 

4-Nitroquinoline-1 -oxide 

2-Nitrophenol 

CNitrophenol 

N-Nitrosodi-n-butylamine 

3J <IOU <IOU <lO u 

--- --- ___ -_ 

-_- --- --- ___ 

13 <IOU <IOU <lOU 

16 <lOU <IOU <lOU 

--- _-- --- --- 

___ --- --_ __- 

--- --_ _-- --_ 

<25 U <25 U <25 U <25 U 

1J <25 U <25 U <25 U 

<25 U <25 U <25 U <25 U 

<lOU <lOU <IOU Cl0 u 

--- _-_ --- ___ 

-_ _-- --- ___ 

<lO u <IO u <lOU <IO u 

c25 U <25 U <25 UJ <25 UJ J 

_-- _-_ _-- __- 

N-Nitrosodiethylamine --_ --- --- --- 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 

--- _-- --- --- 

<IOU <lOU Cl0 u ClOU 

N-Nitrosodiphenylamine and diphenylamine --- --- --- --- 

N-Nitrosodi-n-propylamine 

N-Nitrosomethylethylamine 

<IOU <IOU <IOU <IOU 

--_ --- --- -__ 

N-Nitrosomorpholine 

N-Nitrosopiperidine 

_-_ -__ _-- -- 

-__ ___ ___ --- 

N-Nitrosopyrrolidine --- --- --- -- 

/2,2’-oxybisll -chloropropane) --- --- __- ___ 

Pentachlorobenzene 

Pentachloronitrobenzene 

--- --_ -_- --- 

--_ -__ --- -__ 

Pentachlorophenol <25 u ~25 U (25 U <25 ll 

Phenacetin --_ -__ _-- --- 

Phenanthrene <lOU < IO’U <IOU <IOU 

Phenol Cl0 u <lOU <lOU <IO u 

&eny)-refi:butyfamine. .’ ” : : -- ‘. .--- m-m mr 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

u 

J = estimated concentration 



e 

Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 4C of 41 

Date: 12128195 

SITE KBA-II-13A KBA-1 I-13B KBA-11-14 KBA-1’1-15 

SAMPLE ID 13AGW03 130GWO3 14GWO3 15GWO3 

CONSTITUENT (Units in ugll) DATE 09/15/94 09/15/94 09/13/94 09/14/94 

p-Phenylene diamine 

2-Picoline 

Pronamide 

Pyrene 

Pyridine 

Safrole, total 

1,2,4,5-Tetrachlorobenzene 

2,3,4,6-Tetrachlorophenol 

o-Toluidine 

1,2,4-Trichlorobenzene’ 

2,4,5Trichlorophenol 

2,4,6-Trichlorophenof 

1,3,!%Trinitrobenzene 

--- ___ --- 

___ _-_ ___ --- 

--- --- -__ --- 

<IOU <IO u ClOU ClOlJ 

--- --- -__ ___ 

--- --- --_ ^-- 

--- ___ __- -__ 

-- --- --_ -_ 

--- --- --_ --_ 

Cl0 ll <IOU <IOU <IOU 

<25 U <25 U <25 U <25 U 

ClOU ClOU Cl0 u ClclU 

--_ -_- --- --- 

represent total concentrations unless noted C = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Validarec 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Page: 1D of 41 

Date: 12128195 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 3 

SITE KBA-1 ‘l-16 KBA-l l-17A KBA-1 l-1 7B KBA-II-l7C 

SAMPLE ID 16GW03 17AGW03 17BGW03 17CGWO3 

CONSTITUENT (Units in ugll) DATE 09/l 5f94 09/14/94 09/l 5194 09/14/94 

Acenaphthene <lO u <IO u <IOU <lOU 

Acenaphthylene <lOU <lOU <lOU <lO u 

Acetophenone --- -_- ___ _-_ 

2-Acetylaminofluorene --- --- --- -_- 

4-Aminobiphenyl _-_ --- ___ __- 

Aniline --_ --- e-q --- 

Anthracene <lOU <lOU <IOU <IOU 

Aramite, total -- --- --- --- 

Benzidine -_- --_ -_- --_ 

Benzo(a)anthracene <IOU <IOU <IOU <IOU 

Benzo(b)fluoranthene <lOU <lO u Cl0 u <lO u 

Benzo(k)fluoranthene <lOiJ <lOU (10 u <lO u 

Benzo(ghi)perylene <lOU <lOU <lO u <IOU 

Benzo(a)pyrene <lOU <lO u ClOU Cl0 l-J 

Benzoic acid ___ _-_ ___ --- 

Benzyl alcohol --- -_- _-- -- 3 

bis(2-Chloroethoxy)methane <IO u <lO u <lOU ClOU 

bis(2-Chloroethyl) ether <IOU <IO u <lOU <IOU 

bis(2-Chloroisopropyi)ether <lO u <lOU <IOU <lOU 

bis(2-Ethylhexybphthalate 23 6.l 11 19 

4-Bromophenyl phenyl ether <lO u <lOU <lo u <lOU 

Butyl benzyl phthalate <IO u <IO u <IOU <IOU 

Carbazole <lOU <lO u <lO u <IOU 

4-Chloro-3-methylphenol <lOU <lO u <lOU <lOU 

4-Chloroaniline <lOU <lOU <lOU <IO u 

Z-Chloronaphthalene <lOU <lOU <lOU <lO u 

2Chlorophenol <lO u <lO u <lO u <lO u 

CChlorophenyl phenyl ether <IOU <IO u <IO u Cl0 u 

Chrysene <lOU <lOU <lOU <lOU 

Dibenz(a,h)anthracene <lOU <lOU <IO u <lOU 

Dibenzofuran <IO u <lOU <IO u Cl0 u 

D&n-buty,phthalate ., <IOU <IO u <IOU <?o’LJ 

3i-n-octyl phthalate ClOU ClOU <IO u <lOU 

1.,2-Dichlorobenzene ’ ClOU <lOU <lQ u <,lO u 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J 

J = estimated concentration 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Page: 2D of 41 

Date: 12/28/95 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-11-16 KBA-1 I-17A KBA-1 I-176 KBA-11-I 7C 

SAMPLE ID 16GW03 17AGW03 17BGW03 17CGWO3 

CONSTITUENT /Units in ugll) DATE 09/l 5194 09/14/94 09/l 5194 09/14/94 

1,3-Dichlorobenzene <IOU <lOU <IO u <IOU 

1,4-Dichlorobenzene <lOU <IOU <lOU <lOU 

3,3’-Dichlorobenzidine ClOU <lOU <IOU <lO u 

2,4-Dichlorophenol c1of.l <IO u Cl0 u <IOU 

2,6Dichlorophenol --- ___ --- --- 

Diethyl phthalate <lOU <lOU <lOU <lo u 

Dimethyl phthalate <lOU <IO u <IOU <IOU 

7,I 2-Dimethybenz(a)anthracene --- --- _-- --_ 

p-(Dimethylamino)azobenzene --- --- --- --- 

3,3’-Dimethylbenzidine --- --- e-e --- 

2,4-Dimethylphenol Cl0 u <lOU <IOU <IOU 

1,3-Dinitrobenzene -- “_? v-e VT 

4,6-Dinitro-2-methylphenol <25 U <25 U <25 U <25 U 

‘,4-Dinitrophenol <25 U <25 u ~25 U <25 U 

2,4-Dinitrotoluene <IO u <IO u <IOU <IO u 
I 
2,&Dinitrotoluene <IOU <IOU <IOU <lOU 

Diphenylamine -_- --- __- --- 

1 ,P-Diphenylhydrazine --_ --- --- --- 

Ethyl methanesulfonate --_ --- --- --- 

Fluoranthene <IOU <lO u <lOU <lO u 

Fluorene <IOU <IOU <lOU <lOU 

Hexachlorobenzene <IOU <lo u <IOU <lOU 

Hexachlorobutadiene <IOU <lOU <IOU Cl0 u 

Hexachlorocyclopentadiene <lOU <lOU <IOU <lOU 

Hexachloroethane <lO u <IOU <lOU <IOU 

Hexachlorophene -- --- --- -- 

Hexachloropropene --- --_ --- -__ 

Indeno(l,2,3-cd)pyrene <IO u <lO u <IO u <IOU 

lsophorone <IOU <IOU <IOU <lOU 

Isosafrole, totaf ^_ --_ --- -- 

Methapyrilene --_ _-- --- --- 

Methyl methanesulfonate WI ..-- --: L^ 
: 

3-Methylcholanthrene --- --- --- --_ 

‘-Methylnaphthaiene <lt-JU ...<.jolj 240 u <lblJ 

values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

J = estimated concentration 



Valiaatec 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Page: 3D of 41 

Date: 12126195 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia - 

SITE KBA-1 l-16 KBA-1 I-17A KBA-ll-17B KBA-ll-17C 

SAMPLE ID 16GW03 17AGW03 17BGWO3 17CGWO3 

CONSTITUENT (Units in ugll) DATE 09/l 5194 09114194 09/15/94 09/14/94 

I2-Methylphenol <lO u <IOU <IOU <lO u 

3-Methylphenol --- -__ ___ --_ 

3-&4-Methylphenol -_- __- ___ ___ 

CMethylphenol 

Naphthalene 

1,4-Naphthoquinone 

<IOU <lOU <IOU <IOU 

<lOU <lOU <lOU <lOU 

--- --- --- --- 

11 -Naphthylamine ___ --_ --- --- 

2-Naphthylamine 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

--- _-- --- --- 

<25 U <25 U <25 u <25 U 

<25 u <25 U <25 U <25 U 

<25 U <25 U c25 U <25 U 

<lOU <lOU <lOU <lOU 

I5-Nitro-o-toluidine 

4-Nitroquinoline-l-oxide 

2-Nitrophenol 

CNitrophenol 

--- --- --- -_ 

<lOU <IO u <lO u <IOU 

c25 U <25 U <25 U <25 U u 

1 N-Nitrosodi-n-butylamine 

N-Nitrosodiethylamine 

--- ___ _-_ -__ 

--- --- --- --- 

1 N-Nitrosodimethylamine --- --- _-_ --- 

N-Nitrosodiphenylamine 

N-Nitrosodiphenylamine and diphenylamine 

<IOU <lOU <lO u <lOU 

___ --_ _-- __- 

N-Nitrosodi-n-propylamine <IOU <IOU <IOU <lOU 

1 N-Nitrosomethylethylamine 

N-Nrtrosomorpholine 

--_ --- ___ --- 

--_ _-_ --- -- 

I N-Nitrosopiperidine ___ --- --- __- 

N-Nitrosopyrrolidine --- -__ --- -- 

2,2’-oxybisfl-chloropropane) _-_ --- -_- --_ 

Pentachlorobenzene --- --- _-- --- 

I Pentachloronitrobenzene -_- __- ___ --- 

Pentachlorophenol <25 U ~25 U <25 U <25 U 

Phenacetin --_ _-- --- --- 

Phenanthrene’. <1qu <iO.U <lO.U’ ” <lOU 

Phenol <lOU <lOU <lOU <lOU 

Phenyl-tertbutylamine : : Ye ” _*_ m-m .v- 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

u 

J = estimated concentration 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 4D of 41 

Date: 12128195 

SITE KBA-11-16 KBA-1 l-17A KBA-1 I-17B KBA-I l-17C 

SAMPLE ID 16GW03 17AGW03 17BGW03 17CGWO3 

CONSTITUENT (Units in ugll) DATE 09/l 5/94 09/14/94 09/l 5194 09114194 

p-Phenylene diamine 

2-Picoline 

Pronamide 

Pyrene 

Pyridine 

Safrole, total 

1,2,4,5-Tetrachlorobenzene 

2,3,4,6Tetrachlorophenol 

o-Toluidine 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

1,3,5-Trinitrobenzene 

___ __- ___ ___ 

--_ --- ___ -_ 

--- --- --- --_ 

<lO u <IOU <lOU <IOU 

-__ --- --- --_ 

--- --- --- --- 

__- -_- -__ ___ 

-- --- --_ _-- 

--_ --- -_- --- 

<IO u <IO u <IOU <IO u 

<25 U <25 U <25 U <25 U 

<IOU <lOU <lOU ClOU 

___ __- -__ --_ 

; .. ;... . . . . . ; : : 

dalues represent total concentrations unless noted 

t 

< = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Vallaattd 

Semivolatiie Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1E of 41 

Date: 12/28/95 

d - 

SITE KBA-II-18 KBA-1 I-19A KBA-1 l-19B KBA-1 l-2 

SAMPLE ID 18GW03 19AGW03 lSBGW03 02GW03 

CONSTITUENT (Units in ugll) DATE 09114194 09/l4/94 09/14/94 09/l 5/94 

Acenaphthene <lO u <IO u <IO u <lOU 

Acenaphthylene <lOU <lOU <IO u <IO u 

Acetophenone 

2-Acetylaminofluorene 

14-Aminobiphenyl 

_-_ ___ _-- -_- 

--- -_- --_ __- 

--- ___ --- ___ 

1 Aniline --- _-_ ^-- --- 

Anthracene <lO u <lOU <lO u <lO u 

Aramite, total -- --- __- __- 

Benzidine 

Beozo(a)anthracene 

Benzo(b)fluoranthene 

Benrd(k)fluoranthene 

Benzo(ghi)perylene 

Benzofajpyrene 

Benzoic acid 

Benzyl alcohol 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl) ether 

bis(2-ChloroisopropyI)ether 

bis(2-Ethylhexyl)phthalate 

4-Bromophenyl phenyl ether 

Butyl benzyl phthalate 

Carbazole 

4-Chloro-3-methylphenol 

4Chloroaniline 

2-Chloronaphthalene 

2-Chlorophenol 

4Chlorophenyl phenyl ether 

Chrysene 

Dibenz(a,h)anthracene 

__- --_ --_ --- 

<IO u <IOU Cl0 u <IO u 

<lOU <IO u <IO u <IO u 

<lOU ClOU <lo u <lOU 

<lO u <lO u <lO u <lOU 

<10 u ClOU Cl0 u <lOU 

_-- --- --- --- 

_-- --- A__ --- 3 

<lOU <lOU <-lo u <lO u 

<lO u <lOU <-lo u <lOU 

<lOU <IO u <lO u <lOU 

11 23 570 <IO u 

<lOU <lO u <IOU <IOU 

<lo u <IOU <IOU <lOU 

<IO u <lOU <lOU <lO u 

<lOU <lOU <lo u <lo u 

<lOU <lO u <lOU <lOU 

<IO u ClOU <lo u <IOU 

<IOU <IO u <lOU <lOU 

<lOU <lOU <1ou <IOU 

<IO u <IOU <IOU <IOU 

<IOU <lOU <lOU <lDU 

<lOU <lOU <lOU <lOU Dibenzofuran 

<lG U < 110 u <IOU ClO’U Di-n-butyl phthalate 

Di-n-octyl phthalate 

1;2Dichlorobe@zene’ 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit -- = Not analyzed 

<lOU Cl0 u <IOU <IOU 

<lOU <lGU- <.lO.U .. 1’ ..<I0 U 

J = estimated concentration 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Page: 2E of 41 

Date: 12/28/95 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-I l-18 KBA-11-I 9A KBA-1 I-19B KBA-1 l-2 

SAMPLE ID 18GWO3 19AGWO3 19BGW03 02GW03 

CONSTlTUENT (Units in ugll) DATE 09/l 4194 09/14/94 09/14/94 09/I 5/94 

1,3-Dichlorobenzene 

I ,4-Dichlorobenzene 

3,3’-Dichlorobenzidine 

2,4-Dichlorophenol 

2,6-Dichlorophenol 

Diethyl phthalate 

Dimethyl phthalate 

7,12-Dimethybenz(a)anthracene 

p-(DimethylaminoIazobenzene 

3,3’-Dimethylbenzidine 

2,4-Dimethylphenol 

I ,3-Dinitrobenzene 

4,6-Dinitro-2-methylphenol 

4-Dinitrophenol 

,I-Dinitrotoluene 

,6-Dinitrotoluene 

I ,2-Diphenylhydrazine 

<lOU <lO u <IO u <lO u 

<lOU <IO u <IOU <lOU 

<lOU <IOU <IOU <IOU 

<IOU <IO u <IOU <IOU 

--- _-_ ___ --- 

<IO u <IOU <IOU <IOU 

<lOU <lO u <lOU <IO u 

--- ___ --- ___ 

--- _-- _-_ -__ 

e-m --- --- --- 

<lOU <lO u <lOU <lO u 

--- --. --_ _-- 

<25 U <25 U <25 U <25 U 

<25 U <25 U ~25 U <25 U 

<lOU <lO u <lOU <lO u 

<IOU <IOU <IOU <lOU 

--- --- --- ___ 

--- *-- --- --- 

(Ethyl methanesulfonate --- --- --- --_ I 

I Fluoranthene <IOU ClOU <IOU ClOU ( 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Hexachlorophene 

Hexachloropropene 

Indeno(l,2,3cdlpyrene 

lsophorone 

Isosafrole, total 

Methapyrilene 

Methyl methanesulfonata 

3-Methylcholanthrene 

Mett$naphth&ne 

<lOU <lo u <IOU <lOU 

<IOU <lOU <IOU <IO u 

<lOU <lOU <lOU <lOU 

<lOU ClOU <lOU <lOU 

<lO u <lo u <lO u <lO u 

-I --- -_- --- 

--_ -_- --- __- 

<IO u <IO u <lo u <lOU 

<IO u ClOU <lOU <lOU 

__* --- _-_ -- 

--- --- -_- --- 

-I -.e- -_- -- 

_-- -_- --_ --- 

<lOU ‘<‘IO U <IOU <10-U 

represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Validatec 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Page: 3E of 41 

Date: 12128195 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia - 

SITE KBA-11-18 KBA-1 l-19A KBA-1 l-198 KBA-1 I-2 

SAAnPLE ID 18GW03 19AGW03 19BGW03 02GW03 

CONSTITUENT (Units in ugll) DATE 09/14/94 09/14194 09/14l94 090 5f94 

2-Methylphenol <lO u <lO u <IOU <IOU 

3-Methylphenol ___ ___ ___ _-- 

4-Nitroaniline 

Nitrobenzene 

<25 U <25 U <25 U <25 U 

5-Nitro-o-toluidine 

<lOU <lOU <lOU <lOU 

I-Nitroquinoline-l-oxide 

--- --_ _-- --- 

Z-Nitrophenol 

I-Nitrophenol 

N-Nitrosodi-n-butylamine 

<lO u <lO u <IO u <lOU 

<25 UJ <25 u <25 U <25 u J 

Y-Nitrosodiethylamine 

--- ___ _-- _-_ 

U-Nitrosodimethylamine 

1 

1 

1 

I 

I 

I 

I 

I 

I 

I 

I 

I 

h 

2 

F 

F 

F 

F 

F 

F 

i 

L 

J 

--- --- m-s -- 

U-Nitrosodiphenylamine 

--- --- _-- --- 

Y-Nitrosodiphenylamine and diphenylamine 

<IO u <IOU <lOU <30 u 

Y-Nitrosodi-n-propylamine 

--- --- _-- __- 

<IOU <IOU <IOU <IO u 

Y-Nmosomethylethylamrne -_- --- --- -_- 

rJ-Nrtrosomorpholine --- --- __- -- 

U-Nrtrosoprpendrne _-_ --- _-- --- 

I-Nrtrosopyrrolrdine -I -_- --- -_- 

!,2’-oxybis(l-chloropropane) 

‘entachlorobenzene 

___ --_ --- --- 

_- --- --- --- 

‘entachloronitrobenzene ___ --_ --- --- 

rhenacetin 

~25 U <25 U <25U 525 U 

‘hsnanthrene 

_-_ --- __- --_ 

rhenol 

<lOU <lO~‘U ‘<10-u <lOU 

Cl0 u <IO u <IOU <lO u 

%enyl-tert-btityhnine -- ._d_ : __^,’ ‘. --. 

ralues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

3 

1 = estimated concentration 

3-&4-Methylphenol 

4-Methylphenol 

_-_ ___ _-- ___ 

2J <IOU <,I0 u <lOU 

Naphthalene 

1,4-Naphthoquinone 

<lO u <lOU <lOU <IOU 

--- --- --_ --- 

1 -Naphthylamine --- --- --- ___ 

2-Naphthylamine --- _-_ --- -- 

2-Nitroaniline ~25 U <25 U <25 U <25 U 

3-Nitroaniline <25 iJ <25 U c25U <25 U 



l 

Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 4E of 41 

Date: 12128195 

SITE KBA-1 l-l 8 KBA-1 l-19A KBA-1 l-19B KBA-1 l-2 

SAMPLE ID 18GW03 19AGWO3 lSBGW03 02GW03 

CONSTiTUENT /Units in ug/lt DATE 09/14/94 09/14/94 09/14/94 09/l 5194 

p-Phenylene diamine 

2-Picoline. 

___ ___ --- -_- 

--_ --- --- --- 

Pronamide --_ ___ --_ --- 

Pyrene 

Pyridine 

<IOU <IOU <IOU <lOU 

--_ ___ --- --- 

Safrole, total --- --- --- _-- 

1,2,4,5-Tetrachlorobenzene --- --- -__ --- 

2,3,4,6-Tetrachlorophenof -- --- --- --- 

o-Toluidine 

1,2,4-Trichloroberuene 

2,4,5TrichlorophenoI 

2,4,6-Trichlorophenof 

1,3,5-Trinitrobenzene 

--- ___ --_ --- 

<IOU <IOU <IOU <IOU 

<25 u <25 U <25 U <25 U 

<lOU <lOU <IOU <lOU 

--- --- __- --_ 

represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



VaIldated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1F of 41 

Date: 12128195 

d 
SITE KBA-1 l-20 KBA-1 I-21 KBA-1 I-22A KBA-1 I-228 

SAMPLE ID 206 W03 2IGWO3 22AGW03 22BGW03 

CONSTITUENT (Units in ug/l) DATE 09/14/94 09/14194 OS/I 5194 0911 a94 

Acenaphthene 

Acenaphthylene 

Acetophenone 

2-Acetylaminofluorene 

4-Aminobiphenyl 

Anfine 

Anthracene 

Aramite, total 

Benzidine 

Benzo(a)anthracene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(ghi)perylene 

Benzo[a)pyrene 

Benzoic acid 

Benzyl alcohol 

bis(2Chloroethoxy)methane 

bis(2Chloroethyl) ether 

bis(2-Chloroisopropyllether 

bis(2-Ethylhaxyl)phthalate 

4-Bromophenyl phenyl ether 

Butyl benzyl phthalate 

Carbazole 

4-Chloro-3methylphenol 

4-Chloroaniline 

2-Chloronaphthalene 

2Chlorophenol 

4Chlorophenyl phenyl ether 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Di-n-butyl phthalate 

Di-n-octyl phthalate 

.1;2-Dichlortibenzeke :. .<lOU <lO u <lo U’ <lOU’ 

<lO u <IOU <IOU <IOU 

<lOU <lO u <lOU <lOU 

__- ___ _-_ --- 

___ --_ --_ --- 

--- --_ --- -_- 

--- ^-- __- --- 

<IO u <IO u <IOU <lOU 

-- -__ __d --- 

--- --- --_ --- 

<IO u <IOU <IOU <IO u 

<lOU <IOU <lOU <IO u 

<lOU <lOlJ <lOU <lOU 

<lOU <IOU <lOU <IOU 

<IO u <IOU <lOU <lOU 

--- ___ --- -__ 

-_- -__ ___ --- M 

<IOU <IOU <lO u <IO u 

<lOU <lOU <lOU <IO u 

<lo u <IO u <lO u <lO u 

53 6J 23 6J 

<IO u. <lOU <lOU <lO u 

<IO u <lO u <IO u <IOU 

<lOU <lO u <lOU <lOU 

<lOU <lOU <IO u <lOU 

<IO u <lO u <IOU <lOU 

<lOU <IOU <lOU <lOU 

<lO u <IO u <IOU <IOU 

<IOU <IO u <IO u <IOU 

<IO u <IOU <lOU <IOU 

<IOU <lOU <IOU <lOU 

<IO u <IOU ClOU <lOU 

<IOU <IOU <lOU <IOU 

<IO u <lOU <IOU <IOU 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



c 

Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 2F of 41 

Date: 12/28/95 

SITE KBA-1 l-20 KBA-1 I-21 KBA-1 l-2ZA KBA-1 I-22B 

SAMPLE ID 20GW03 21 GWO3 22AGW03 22BGW03 

CONSTITUENT (Units in q/l) DATE 09114194 09/14/94 09/l 5/94 09/l 6/94 

1,3-Dichlorobenzene <lO u <lOU <lOU <IO u 

1,4-Dichlqrobenzene <lOU <lOU 5J <IOU 

3,3’-Dichlorobenzidine <lOU <lO u <lO u <IO u 

I 2,4-Dichlorophenol <IOU <lOU <IOU <IOU 
I 

2,6-Dichlorophenol 

Diethyl phthaiate 

Dimethyl phthalate 

7,12-Dimethybenr(akmthracene 

p-(Dimethylamino)azobenzene 

3,3’-Dimethylbenzidine 

2,4-Dimethylphenol 

1,3-Dinitrobenzene 

4,6-Dinitro-2-methylphenol 

. I-Dinitrophenol 

,4-Dinitrotoluene 

,6-Dinitrotoluene 

Diphenylamine 

1,2-Diphenylhydrazine 

Ethyl methanesulfonate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Hexachiorophene 

Hexachloropropene 

Indeno(l,2,3-cdjpyrene 

lsophorone 

--- ___ -__ -_- 

410 u <lOU <lOU 6J 

<IOU <lO u <lOU <lOU 

--- --- ___ -- 

___ --- ___ --_ 

be- _“_ --- -se 

<lO u <lOU <lOU <lO u 

_-- _-_ -_- -- 

<25 U <25 U <25 U <25 U 

c25 U <25 U <25 U <25 U 

<lOU <lOU <lO u <lOU 

<lo u <lOU Cl0 u <lOlJ 

__- --_ --- _-_ 

--- -__ --_ --- 

--- --- --- ___ 

<lO u <lOU <IOU Cl0 u 

<lO u <IOU <lOU <lOU 

<IOU <IOU <lO u <IOU 

<lO u <lOU <lOU <lOU 

<lO u <lOU <lOU <lOU 

<lOU <lOU <lO u <lO u 

-- --- -_- -- 

--_ ___ --- _-_ 

<IOU <lOU <IOU <IOU 

<lOU <lOU <lOU <lOU 

Isosafrote, total 

(Methapyrilene 

Methyl methanesulfonate 

3-Methylcholanthrene 

- .Methylnaphthailene 

-- --- --_ -- 
1 

--- --- --- --- I 
-_- --- --- -- 

--- --- --_ --- 

<lOU <lbu <lOU <lO’U’ 
i 

represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



I2-Methylphenol <IOU <lO u <IOU <lO u 

3-Methylphenol 

3-&4-Methylphenol 

--- -__ --_ --- 

__- --- -__ _-_ 

4Methylphenoi 

Naphthalene 

<IOU <lOU <lO u IJ 

<IOU <lOU IJ <IOU 

1,4-Naphthoquinone --- ^__ --- _-- 

11 -Naphthylamine --- --- --_ ___ 
I 

‘2-Naphthylamine 

2-Nitroaniline <25 U <25 U c25 U <25 U 

3-Nitroaniline <25 U <25 U <25 U <25 U 

4-Nitroaniline <25 U <25 U <25 U <25 U 

Nitrobenzene <lOU <IOU <IOU <lOU 

5-Nitro-o-toluidine ___ --- --- ___ 

4-Nitroquinoline-l-oxide 

2-Nitrophenol 

4Nitrophenol <25 UJ <25 U <25 U <25 u J 

N-Nitrosodi-n-butylamine 

N-Nitrosodiethylamine I- --- _-- --- 

N-Nitrosodimethylamine ___ ___ _-_ --- 

N-Nitrosodiphenylamine <lOU <IOU ClOU <lO u 

N-Nitrosodiphenylamine and diphenylamine 

N-Nitrosodi-n-propylamine 

N-Ntitrosomethylethylamine 

-__ --_ --- ___ 

<IO u <lOU <IO u <IOU 

___ --_ --- --- 

N-Nrtrosomorpholine -- --_ --- -- 

N-Nrtrosopiperidine --_ --_ ___ ___ 

N-Nitrosopyrrolidine --- --- --- --- 

2,2’-oxybisfl-chloropropane) --- _-- _-- _-- 

Pentachlorobenzene -- --- -__ --^ 

Pentachloronitrobenzene --- ___ --- ___ 

Pentachlorophenol <25 U <25 U ~25 U <25 U 

Phenacetin --- --- --- --- 

Phenanthrene <IOU <IOU <IO u .‘. ‘. .<‘lOU 

Phenol Cl0 u Cl0 u <IOU <lOU 

Phenyi-tert-bkytamine 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

u 

J = estimated concentration 

Validatea 
Page: 3F of 41 

Semivolatile Organic Compounds Date: 12128/95 
GROUNDWATER SAMPLES 

September 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 4 

SITE KBA-1 I-20 KBA-1 l-21 KBA-1 I-22A KBA-1 I-22B 

SAMPLE ID 20GW03 2lGWO3 23AGW03 22BGW03 

CONSTITUENT (Units in ugll) DATE OS/l 4194 09/14/94 OS/l 5194 09/16/94 



Validated 
Page: 4F of 41 

a 
Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Date: 12/28/95 

SITE KBA-1 l-20 KBA-1 l-21 KBA-1 1-2ZA KBA-11-22B 

SAMPLE ID 20G W03 21GWO3 22AGW03 22BGW03 

CONSJITUMT (Units in ugh) DATE 09/14/94 09/14/94 09/15/94 09/l 6/94 

p-Phenylene diamine 

2-Picofine 

Pronamide 

Pyrene 

Pyridine 

Safrole, total 

1,2,4,5Tetrachlorobenzene 

2,3,4,6-Tetrachlorophenol 

o-Toluidine 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,&TrichlorophenoI 

1,3,5-Trinitrobenzene 

--- --- --- _-- 

--- _-- _-- _-- 

_-- --- --- _-- 

Cl0 u <IOU <IO u <lOU 

--- --- _-- --- 

--- --- --- --- 

-_- --- --- _-- 

-- _-- __- -- 

--- --- _-- --- 

<IOU <IOU <IOU <IOU 

<25 u <25 u <25 U <25 U 

imu <lOU <lOU <lOU 

_-- --- __- -_- 

I 

-dalues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Valiaateci 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1G of 41 

Date: 12128195 

SITE KBA-l l-3A KBA-l l-3B KBA-1 I-3C KBA-1 l-4 

SAMPLE ID 03AGW03 03BGWO3 03CGWO3 04GW03 

CONSJITUENT (Units in tag/l) DATE 09/l 5194 09/l 5194 09/l 4194 0911 cd94 

Acenaphthene <IOU <lO u <lO u <lOU 

Acenaphthylene <lOU <lOU <IOU <lOU 

Acetophenone ___ --_ ___ --- 

2-Acetylaminofluorene --- --- --- --- 

4-Aminobiphenyl ___ --- --- --- 

Aniline --- --- --^ --_ 

Anthracene <lO u <lOU <lO u <IOU 

Aramite, total __. _-_ _-- _-- 

Benzidine _-_ --- --- --_ 

Benzo(a)anthracene Cl0 u <IOU <IOU <IO u 

Benzolblfluoranthene Cl0 u <lO u <lO u <IOU 

Ben+o(klfluoranthene <lQU (10 u <lo u. <lOU 

Benzo(ghi)perylene <IOU <IO u <IO u <IOU 

Benzo(a)pyrene <lOU <IO u <lOU <lOU 

Benzoic acid --- _-_ --- ___ 

Ben@ alcohol -- -_- --- _-_ r 

bis(2-Chloroethoxy)methane <lO u <IOU <IO u <lO u 

bis(2-Chloroethyl) ether <IOU <IO u <IOU <lOU 

bis(2-Chloroisopropybether <lO u <lO u <IOU <IOU 

bis(Z-Ethyhexyl)phthalate 0.7 J 23 <lO u 0.8 J 

4-Bromophenyl phenyl ether <lO u <IO u <lOU <lO u 

Butyl benzyl phthalate 1J <IO u <IO u <IO u 

Carbazole <lOU <lO u <lOU <IO u 

4-Chloro-3-methylphenol <lOU <lOU <IO u <lo u 

4-Chloroaniline <lO u <lOU <lO u <IO u 

2-Chloronaphthalene <IO u <lo u <IO u <IO u 

2-Chlorophenol <lOU <lOU <lOU <IO u 

4Chlorophenyl phenyl ether <lOU <IO u <IOU <IO u 

Chrysene <IOU <lOU <IO u <lO u 

Dibenz(a,h)anthracene <IOU <lOU <lOU <lOU 

Dibenzofuran <lO u <IO u <IOU <IOU 

Di-n-butyl phthatate <lOU ,.: <IOU . . . ,, <Id u’. .‘: .cy,o u 

Di-n-octyl phthalate <IOU <IOU <IOU Cl0 u 

I ;2-Dichlorobenzene ” : ‘<ldU <lOU .’ <lO.U <.l o:u 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

J = estimated concentration 



Validated 
Page: 2G of 41 

Semivolatile Organic Compounds Date: 12128/95 
GROUNDWATER SAMPLES 

September 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-11-3A KBA-1 l-36 KBA-1 I-3C KBA-114 

SAMPLE ID 03AGW03 03BGW03 03CGWO3 04GW03 

CONSTITUENT (Units in ugll) DATE OS/l 5/94 OS/l 5194 09/14/94 OS/l 5194 

1,3-Dichlorobenzene <lO u <lO u <IO u <lOlJ 

1,4-Dichlorobenzene 8.l Cl0 u <IOU <lOU 

3,3’-Dichlorobenzidine <IO u <lO u <IOU <IO u 

2,4-Dichlorophenol <lOU <IO u <IO u c1ou 

2,6-Dichlorophenol --- --- --_ --- 

Diethyl phthalate 0.7 J 6J 4J ClOU 

Dimethyl phthalate <lOU Cl0 u <lOU Cl0 u 

7,12-Dimethybenz(a)anthracene --- ___ -__ ___ 

p-(Dimethylamino)azobenzene --- -__ -__ ___ 

3,3’-Dimethylbenzidine --- e-e -us -.m 

2,4-Dimethylphenol <lO u <lOU <IOU Cl0 u 

1,3-Dinitrobenzene e-v --- m-m -- 

4.6-Dinitro-2-methylphenol <25 u <25 u <25 U <25 U 

4-Dinitrophenol <25 u c25 U <25 U <25 IJ 

<lO u <lOU <lOU <lo u 

,6-Dinitrotoloene <lOlJ <IOU <IOU <IOU 

Diphenylamine ___ --_ -__ -__ 

1,2-Diphenylhydrazine --- e-v --- m-e 

Ethyl methanesulfonate --- --- --- --- 

Fluoranthene <lOU Cl0 u <IOU <lOU 

Fluorene <lOU <lO u <lOU <lOU 

Hexachlorobenzene <lOU <IOU <IOU <lOU 

Hexachlorobutadiene <lOU <lO u <lO u <lO u 

Hexachlorocyclopentadiene <lOU <lOU <lOU <lOU 

Hexachloroethane <lO u <lOU <lOU <lOU 

Hexachlorophene -- --- --- -- 

Hexachloropropene --- --- ___ --- 

Indeno(l,2,3cd)pyrene <IOU <IO u <lOU <IOU 

lsophorone <lOU <lOU <lO u <lo u 

Isosafrole, totaf A_ --- --- -- 

Methapyrilene --_ --- --- --- 

Methyl methanesulfonate VI --* : --- _^ 

3-Methylcholanthrene --- -L- --- --- 

MethyJnaphttialeno <lQU .<-lQi “Cl0 u c.io u 

1 

rValues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Validatec 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 3G of 41 

Date: 12128l95 

SITE KBA-1 I-3A KBA-l l-3B KBA-l l-3C KBA-11-4 

SAMPLE ID 03AGW03 03BGW03 03CGW03 04GWO3 

CONSTITUENT (Units in ugll) DATE 09/l 5194 09/15/94 09/l 4194 09/l 5/94 

P-Methylphenol 

3-Methylphenol 

3-&4-Methylphenol 

LtMethytphenol 

Naphthalene 

1 ,4-Naphthoquinone 

1 -Naphthylamine 

2-Naphthylamine 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobeniene 

5-Nitro-o-toluidine 

4-Nitroquinoline-l-oxide 

2-Nitrophenol 

CNitrophenol 

N-Nitrosodi-n-butylamine 

<lOU <lO u <lO u <lo u 

___ --_ _-_ --- 

_-_ -__ ___ ___ 

<IO u <IOU 110 u <IOU 

<lOU <lO u <lO u <IO u 

--- _-- --_ --^ 

--_ --- --_ --- 

_-_ --- --- -- 

<25 U c25 U <25 U <25 u 

<25 U <25 u <25U <25 u 

<25 U <25 u <25 U <25 U 

Cl.0 ll <lOU <lO u <lOlJ 

--- --_ --- _-_ 

-- _-- __h -- 

<lOU <lO u <IO u <IOU 

c25 UJ <25 U <25 U c25 U u 
_-- --- -__ ___ 

N-Nitrosodiethylamine 

N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 

N-Nitrosodiphenylamine and diphenylamine 

P I-Nitrosodi-n-propylamine 

--- --- _-_ --- 

--- --- -__ --- 

<lOU <lO u <lO u <lOU 

_-- -__ --- --- 

<IOU <IOU <IO u <IOU 

N-Nitrosomethylethylamine 

N-Nitrosomorpholine 

N-Nitrosopiperidine 

N-Nitrosopyrrolidine 

2,2’-oxybis( 1 -chloropropane) 

_-_ --- _-_ --- 

-- --- ___ -_ 

--- ___ --- -_- 

_- -_- --- -- 

_-_ ___ _-- _-_ 

Pentachlorobenzene --- -_- ^-- -- 

Pentachloronitrobenzene --- --- --_ _-- 

Pentachlorophenol 

Phenacetin 

<25 U ~25 U <25 U <25 U 

_-- --_ -_- --- 

<lOU <IOU. < IO~tl <-lO~U . . 

<IOU <lOU <lO u <lOU 

Phenanthrene 

Phenol 

Phenyl&er&but&mine 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

. . . ,, 
.. -w ._*_ .“_^ -- 

J = estimated concentration 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 4G of 41 

Date: 12128195 

CONSTITUETUT (Units in ug/l) 

SITE 

SAMPLE ID 

DATE 

KBA-11-3A KBA-l l -3B KBA-l l-3C KBA-1 l-4 

03AGW03 03BGW03 03CGWO3 04GW03 

09/l 5194 09/l 5194 09/14194 091-I 5/94 

p-Phenylene diamine 

2-Picofine 

Pronamide 

Pyrene 

Pyridine 

Safrole, total 

7,2,4,5-Tetrachlorobenzene 

2,3,4,&Tetrachlorophenol 

o-Toluidine 

7,2,4Trichlorobenzene 

2,4,5TrichlorophenoI 

2,4,6-Trichlorophenof 

1,3,5-Trinitrobenzene 

___ -_- --- -__ 

___ -_- -__ _-_ 

-__ --_ --- --_ 

<IOU <lOU <IO u <IOU 

--- -__ --- --_ 

--- --- --- --- 

--- --_ --- --_ 

-_ --_ --- -- 

-__ --- --- --_ 

<IO u <IOU <IOU <IOU 

c25 U <25 U <25 U <25 U 

<lOU <IOU <lo u <lOU 

_-- --- --- --- 

,alues represent total concentrations unless noted 

t 

< = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Vahdatec! 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1H of 41 

Date: 12/28/95 

4 
SITE KBA-11-5 KBA-11-6 KBA-1 l-7 KBA-1 I-BA 

SAMPLE ID 05GWO3 06GWO3 07GWO3 OBAGWO3 

CONSTITUENT (Units in ugll) DATE 09/l 5/94 09/l 3/94 09/13/94 09/l 3194 

/Acenaphthene <IO u <TO u <lO u <lOU 

Acenaphthylene <lOU <lo u <lo u <lOU 

Acetophenone ___ ___ ___ ___ 

2-Acetylaminofluorene --- _-- -__ --- 

4-Aminobiphenyl ___ ___ --- ___ 

Aniline --^ --- --- --- 

Anthracene <lO u Cl0 u <lOU <IOU 

Aramite, total -- ___ _-- --- 

Benzidine _-_ _-- _-- --_ 

Benzo(a)anthracene <IOU <IO u <lOU <IOU 

Benzo(b)fluoranthene <lOU <IO u <lOU <lOU 

Benzo(k)fluoranthene <lOU <lOU <lOU <lOU 

Benzo(ghi)perylene <lOU <lOU <lOU <IOU 

Benzo(a)pyrene <lOU <lOU <lO u <lOU 

Benzoic acid --- __- _-_ --- 

Benzyl alcohol -- _-- -__ --- 

bis(2-Chloroethoxy)methane <lOU <lOU <lOU <lOU 

bis(2-Chloroethyl) ether <lOU <lOU <lOlJ <lOU 

bis(2-Chloroisopropybether <lO u <lO u <lOU <lO u 

bis(2-Ethylhexyl)phthalate <lOU 0.8 J Cl0 u ClOU 

4-Bromophenyl phenyl ether <lOU <IO u <lOU <lOU 

Butyl benzyl phthalate <IOU <IO u <lOU <lOU 

Carbazole <lO u Cl0 u <lOU <lOU 

4-Chloro-3-methylphenol ClOU ClOU <lOU <lOU 

4-Chloroaniline <lOU <lo u <lO u <lOU 

2-Chloronaphthalene <lOU <lo u <lOU ClOU 

2Chlorophenol <lOU <lo u <lOU <IOU 

4Chlorophenyl phenyl ether <IOU <lo u <lOU <IOU 

Chrysene <IOU <lo u <lo u <lOU 

Dibenz(a,h)anthracene ClOU <lOU ClOlJ <lOU 

Dibenzofuran <IOU <IOU <lOU ClOU 

Di-n-buty4 phthalate <lOU <IOU <IOU 0.7 J 

Di-n-octyl phthalate <lOU <lOU <lO u ClOU 

1 ,PXIichloroberizene- . . <lOi) ,<lOU <lOU “. ‘. <-IOU “’ 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

3 

J = estimated concentration 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 2H of 41 

Date: 12128195 

SITE KBA-1 l-5 KBA-1 l-6 KBA-1 l-7 KBA-l l-8A 

SAMPLE ID 05GW03 06GWO3 ’ 07GWO3 08AGW03 

CONSTITUENT (Units in q/l) DATE 09/I 5/94 09/I 3194 09/13/94 09/l 3f94 

1,3-Dichlorobenzene 

1.4~Dichlorobenzene 

3,3’-Dichlorobenzidine 

2,4-Dichlorophenol 

2,6-Dichlorophenol 

Diethyl phthaiate 

Dimethyl phthalate 

7,12-Dimethybenz(a)anthracene 

p-(Dimethylamino)azobenzene 

3,3’-Dimethylbenzidine 

2,4-Dimethylphenol 

1,3-Dinitrobenzene 

4,6-Dinitro-2-methylphenol 

4-Dinitrophenol 

,6-Dinitrotoluene 

Diphenylamine 

1,2-Diphenylhydrazine 

Ethyl methanesulfonate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadrene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Hexachlorophene 

Hexachloropropene 

<lOU <IOU <lO u <lO u 

<lOU 0.9 J <lOU <lOU 

<lO u <lO u <lO u <lO u 

<IOU <lOU <lOU <lOU 

___ -_- --- --- 

ClOU <lOU <lOU <lOU 

<lOU <lO u <lO u <lO u 

--- ‘___ --- --- 

_-- -__ -_- --- 

--- --_ --_ -_- 

<IOU <lOU <lOU <lOU 

--- .-- _-^ --- 

<25 u <25 U <25 U <25 U 

<25 U <i5 u <25 U <25 U 

<lOU <IOU <lO u <IO u 

<IOU ClOU <lOU Cl0 u 

_-- --- --- _-- 

--- --- --- --- 

-_- -_- --- --- 

ClOU <lO u ClOU ClOU 

<lOU <lOU <lO u <lo u 

<lOU <lOU <lOU <IO u 

<lOU <lOU <lO u <lO u 

<lOU Cl0 u <lOU <lOU 

<lOU <lOU <IOU <lOU 

-- -_- -_- -- 

_-- --- ___ --- 

Indeno(l,2,3-cdlpyrene <lOU <lOU <lOU <IOU I 
1 lsophorone <lOU <lO u <lOU <lO u I 

Isosafrole, total 

Methapyrilene 

Methyl methanesulfonate 

3-Methylcholanthrene 

--- --- __a -- 

--- --_ --- --- 

-- --- -_- -- 

-__ --- --- --- 
I 

Methylnaphthalene .ilOU .. ClOU <lOU <lOU 
I 

represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

J = estimated concentration 



L’aliabttc. 
Page: 3H of 41 

Semivolatile Organic Compounds Date: 12128195 
GROUNDWATER SAMPLES 

September 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia d 

SITE KBA-1 I-5 KBA-1 l-6 KBA-11-7 KBA-11-8A 

SAMPLE ID 05ciW03 06G W03 07GWO3 08AGW03 

CONSTITUENT (Units in ugll) DATE OS/l 5194 OS/l 3194 OS/l 3194 OS/l 3/94 

2-Methylphenol <IO u <lOU <lO u <lOU 

3-Methylphenol -_- ___ --- ___ 

3-&4-Methylphenol -_- ___ ___ --- 

4-Methyfphenol <lOU <lo u <IOU <IO u 

Naphthalene <IOU <lOU <lOU <IOU 

1,4-Naphthoquinone --- --- --- --- 

1 -Naphthylamine -__ --- ___ --- 

2-Naphthylamine -- ___ _-_ --- 

2-Nitroaniline <25 U <25 U <25 U <25 U 

3-Nitroanifine <25 U <25 u <25 U <25 U 

4-Nitroaniline <25 U <25 U <25 U <25 U 

Nitrobenrene <lOU <lOU <lOU <lOU 

5-Nitro-o-toluidine _-- --- --- --_ 

4-Nitroquinoline- 1 -oxide --- --- _-- I- 

2-Nitrophenol <lO u <lO u <IOU <IO u 

CNitrophenol c25 u <25 u <25 U <25 U 3 

N-Nitrosodi-n-butylamine --- --- -__ --_ 

N-Nitrosodiethylamine --- --- --- --- 

N-Nitrosodimethylamine ___ --- _-_ --- 

N-Nitrosodiphenylamine <lO Ll <lOU <lOU Cl0 u 

N-Nitrosodiphenylamine and diphenylamine -__ _-_ -_- ___ 

N-Nitrosodi-n-propylamine <lO u <lOU <IO u <IOU 

N-Nitrosomethylethylamine --_ ___ --- -_- 

N-Nitrosomorphofine -_ _-_ --- -- 

N-Nitrosopiperidine --- --- -_- --- 

N-Nitrosopyrrolidine -- --_ --- --- 

2,2’-oxybis(l-chloropropane) --- --- --- --_ 

Pentachlorobenzene --- --_ --- -- 

Pentachloronitrobenzene ___ -__ --- --_ 

Pentachlorophenof ~25 U ~25 U ~25 U <25 lJ 

Phenacetin --- --- -__ --_ 

Phenanthrene <lOU. <IOU Cl0 u <lOU 

Phenol <lOU <lO u <IO u <lO u 

Phenyl-teit-butyfamfne VW --- m-m -- 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

3 

J = estimated concentration 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 4H of 41 

Date: 12/28/95 

SITE KBA-11-5 KBA-1 l-6 KBA-1 l-7 KBA-11-8A 

SAMPLE ID 05GW03 06GW03 07GWO3 08AGW03 

CONSTITUENT (Units in ug/l) DATE 09/l 5194 09/l 3194 09/l 3194 0917 3194 

p-Phenylene diamine -__ --_ -_- --_ 

I 2-Picoline --- --- --- --_ 

I Pronamide -__ --- --- -__ 

I Pyrene 

(Pyridine 

<IOU <IOU <70 u <lo u 

___ _-- -_- ___ 

Safrola, total --- e-e --- --- 

I 1,2,4,5-Tetrachlorobenzene ___ _-- ___ ___ 

2,3,4,6-Tetrachlorophenol 

1 o-Toluidine 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,&TrichlorophenoI 

-- _-- --- --- 

--_ ___ _-_ --_ 

<IO tJ <IOU <lOU <IOU 

<25 U <25 U <25 U c25 U 

<lOU (10 u <lOU <lOU 

I 1,3,5-Trinitrobenzene --_ --- --- --- 

alues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Valldatrc, 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: II of 41 

Date: 12128195 

SITE KBA-1 l-86 KBA-1 l-8C KBA-1 l-9 

SAMPLE ID 08BGW03 08CGW03 OSGWO3 

CONSTITUENT /Units in ugll) DATE 09/l 3194 09113194 09/T 3194 

Acenaphthene <IO u <lO u <lOU 

Acenaphthylene <lOU <lO u <lo u 

Acetophenone --- --_ _-- 

2-Acetylaminofluorene -- _-- --- 

4-Aminobiphenyl --- _-- --- 

Aniline --- _-- --- 

Anthracene <lOU <lOU <lo u 

Aramite, total _-_ _-_ --- 

Benzidine --- _-- --- 

Benzo(a)anthracene <IO u <IOU ClOU 

Benzo(b)fluoranthene <lO u ClOU <lOU 

Benzo(k)fluoranthene <iOU <lOU (1O.U 

Benzo(ghi)perylene <lOU <lOU <lO u 

Benzo(a)pyrene <lOU <lOU ClOU 

Benzoic acid --- _-- --_ 

Benzyl alcohol _- _-- _-_ 

bis(Z-Chloroethoxy)methane <lOU <lOU <lOU 

bis(2-Chloroethyl) ether ClOU <IO u <lOU 

bis(2-ChloroisopropyI)ether <lOU <lOU <lo u 

bis(2-Ethylhexyljphthalate 14 l3J <lO u 

4-Bromophenyl phenyl ether <lOU <lO u <IO u 

Butyl benzyl phthalate <lOU <IOU <IOU 

Carbazole <lO u <IO u <IOU 

4-Chloro-3-methylphenol <lOU <lo u <lOU 

4-Chloroanilrne <lO u <lO u Cl0 u 

2Chloronaphthalene <lOU <lOU ClOU 

2-Chlorophenol <lo u <IO u <lOU 

4Chlorophenyl phenyl ether <lOU <IO u <IOU 

Chrysene <lO u <lOU <IOU 

Dibenz(a,h)anthracene <lOU <lOU ClOU 

Dibenzofuran ClOU <IOU <lOU 

Di-n-botyl phthalate <iOU <Iqq- <IOU ‘. :’ 

Di-n-octyl phthalate <lOU Cl0 u <lOU 

1,2-Dichlorobenzene <IOU il0.U .’ 

Values represent total concentrations unless noted C = Not detected at indicated reporting limit --- = Not analyzed 

I J = estimated concentration 



l 

Valrdated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 21 of 41 

Date: 12128/95 

CONSTlTUENT (Units in ugll) 

SITE 

SAMPLE ID 

DATE 

KBA-I I-88 KBA-11-W KBA-11-9 

08BGW03 08CGW03 OSGW03 

OS/l 3194 09/13/94 09/13/94 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

3,3’-Dichlorobenzidine 

2,4-Dichlorophenol 

2,6-Dichlorophenol 

Diethyl phthalate 

Dimethyl phthalate 

7,12-Dimethybenz(a)anthracene 

p-(Dimethylamino)azobenzene 

3,3’-Dimethylbenzidine 

2,4-Dimethylphenol 

7,3-Dinitrobenzene 

4,6-Dinitro-2-methylphenol 

Q-Dinitrophenol 

<lOU <lO u <lOU 

<lOU <lOU <lo u 

<lo u <lO u <lO u 

<lOU <lOU <lOU 

__- ___ ___ 

1J <lOU <lO u 

<lO u <lOU <lOU 

--- L-- _-_ 

--- --- _-- 

--- e-e --- 

<lOU <lOU <lOU 

-- *-- _-- 

<25 U <25 U <25 U 

<25 U 425 U <25 U 

t 

,4-Dinitrotoluene 

,6-Dinitrotoluene 

Diphenylamine -__ --- ___ 

1,2-Diphenylhydrazine --- --- --- 

Ethyl methanesulfonate -__ --- -__ 

Fluoranthene <lO u <lOU Cl0 u 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Hexachlorophene 

Hexachloropropene 

Indeno(l,2,3-cdjpyrene 

lsophorone 

<IO u <lOU <lOU 

<IOU <IOU <lOU 

<lOU <lOU <lO u 

<lOU <lOU <lO u 

<lOU <lOU <lOU 

--- v-v --- 

__- --- --. 

<lOU <lOU <lOU 

<lo u <lOU <lOU 

Isosafrole, total -- _-- --- 

Methapyrilene -__ --- --- 

Methyl methartesulfonate -- -me e-m 

3-Methylcholanthrene --- -_- --- 

rV]ethyInaphthaiene <lO’U <lOU <lOU. 

alues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Vahdattc 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 31 of 41 

Date: 12/28195 

4 - 

SITE KBA-1 l-8B KBA-l l-8C KBA-11-3 

SAMPLE ID 08BGW03 08CGW03 09GWO3 

CONSTITUENT (Units in ugR) DATE 09/l 3/94 09/13/94 09/13194 

2-Methylphenol 

3-Methylphenol 

3-&4-Methylphenol 

4-Methylphenol 

Naphthalene 

1,4-Naphthoquinone 

1-Naphthylamine 

2-Naphthylamine 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

5-Nitro-o-toluidine 

4-Nitroquinoline- 1 -oxide 

2-Nitrophenol 

CNitrophenol 

N-Nitrosodi-n-butylamine 

N-Nitrosodiethylamine 

1J Cl0 u <IOU 

--- --- --- 

_-- --- --- 

2J <lOU <lOU 

<lOU <lOU <lO u 

--- _-- --_ 

--- _-- --- 

-_- --- --- 

<25 u <25 U <25 U 

<25 u <25 U <25 u 

<25 U <25 U ~25 U 

<IOU <lOU Cl0 u 

--- --- --- 

-_ --- ___ 

<lOU <lOU <lO u 

<25 U c25 U <25 UJ 

--- __- -__ 

--- --- --- 

N-Nitrosodimethylamine --- --- --- 

N-Nitrosodiphenylamine <lOU <lOU <lOU 

N-Nrtrosodiphenylamine and diphenylamine ___ ___ --_ 

N-Nitrosodi-n-propylamine <lO u <lOU <IOU 

N-Nrtrosomethylethylamine --- -_- --- 

V-Nrtrosomorpholine 

V-Nrtrosopiperidine 

Y-Nrtrosopyrrolidine 

-- ___ --- 

_-_ --- ___ 

--- ___ --- 

2,2’-oxybis(l-chloropropane) ___ --- --- 

>entachlorobenzene 

>entachloronitrobenzene 

--- --_ --- 

--- --- --- 

‘entachlorophenol <25 U c25 u <25 U 

‘henacetin _-_ -__ --- 

‘henanthrene. <lOUi 2lO.U <I.0 u 

‘henol 3J <lo u <IOU 

ilalues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

1 = estimated concentration 

c1 



Validated 

Semivolatile Organic Compounds 

GROUNDWATER SAMPLES 

September 1994 

Page: 41 of 41 

Date: 12/28/95 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 1-8B KBA-1 l-SC KBA-11-9 

SAMPLE ID OBBGW03 OBCGW03 09GWO3 

CONSTiTUENT (Units in ug/l) DATE 09/13/94 09/I 3194 09/13/94 

p-Phenylene diamine ___ ___ ___ 

2-Picofine --- --_ --- 

Pronamide ___ ___ --_ 

Pyrene <lOU <lOU <IO u 

Pyridine --_ --- --- 

Safrole, total --- --- --- 

1,2,4,5-Tetrachlorobenzene --_ --- __. 

2,3,4,6Tetrachlorophenol --- -_- --- 

o-Toluidine -__ --- --_ 

1.2,4-Trichlorobenzene <IOU <IOU <IOU 

2,4,5-Trichlorophenol <25 U <25 u <25 U 

2,4,6-Trichlorophenof <lOU <lO u ClOU 

1,3,5-Trinitrobenzene --- --- --- 

., ,., : 

+atues represent total concentrations unless noted 

t 

< = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Validatea 

Pesticides/PCBs 

GROUNDWATER SAMPLES 

September 1994 

Page: 1A of 173 

Date: 12/28/95 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgi 

Aldrin <0.05 UJ <0.05 u <0.05 UJ CO.05 UJ 

alpha-BHC <0.05 UJ <0.05 UJ eO.05 UJ co.05 UJ 

beta-BHC <0.05 UJ <0.05 u <0.05 UJ CO.05 UJ 

delta-BHC <0.05 UJ <0.05 UJ CO.05 UJ <0.05 UJ 

gamma-BHC (Lindane) <0.05 UJ <0.05 u <0.05 UJ <0.05 UJ 

alpha-Chlordane CO.05 UJ <0.05 u 40.05 UJ CO.05 UJ 

gamma-Chlordane <0.05 UJ <0.05 u <0.05 UJ <0.05 UJ 

Chlordane _-_ _-- --_ -- 

Chlorobenzilate --- _-_ --- --- 

4,4’-DDD co.10 UJ co.70 u 0.02 NJ <BID UJ 

4,4,-DDE co.10 UJ <O.lO u CO.10 UJ CO.10 UJ 

4,4’-DDT <O*lO UJ <O.lO u CO.10 UJ co.70 w 

Diallate --- _-- -_- --- 

Dieldrin co.10 UJ 0.012 J ~0.10 UJ CO.10 UJ 

Endosulfan I <0.05 UJ <0.05 u CO.05 UJ <0.05 UJ 

Endosulfan I1 ~0.10 UJ <O.lO u co.1 0 UJ CO.10 UJ 3 

Endosulfan sulfate <O.lO UJ <O.lO u <O.lO UJ <O.lO UJ 

Endrin co.70 UJ <0.70 u CO.10 UJ co.70 UJ 

Endrin aldehyde <O.lO UJ <O.lO u <O.lO UJ <O.lO UJ 

Endrin ketone <O.lO UJ <O.lO u <O.lO UJ CO.10 UJ 

ieptachlor <0.05 UJ <0.05 u <0.05 UJ <0.05 UJ 

ieptachlor epoxide 0.042 NJ <0.05 u <0.05 UJ 0.027 NJ 

sodrin ___ _-- --- --- 

<epone -_ -__ --- _-- 

Wethoxychlor <0.05 UJ <0.50 u <0.50 UJ CO.05 UJ 

roxaphene <5.0 UJ <5.0 u C5.0 UJ 15.0 UJ 

\roclor- 1016 <l.O UJ <l.O u <l.O UJ <l.O UJ 

4roclor- 122 1 c 1 .O UJ <2.0 u <2.0 UJ < 1 .O UJ 

Qoclor-1232 <l.O UJ <I.0 u <I.0 UJ <l.O UJ 

\roclor-7 242 cl.0 UJ <l.O u cl.0 UJ c7.0 UJ 

Voclor-1248 cl.0 UJ <l.O u < 1 .O UJ < 1 .O UJ 

4roclor-7254 . : ,’ <l;p~uJ <l.OU ‘-<l.O-UJ <l.O.UJ 

Yroclor-1260 cl.0 UJ <I.0 u cl.0 UJ Cl.0 UJ 
. . :.. ..‘... ., : ‘.‘, .’ : . ...’ ;., .:., 

L 

Jalues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

3 

I = estimated concentration 

J = presumptively present 



Validated 
Page: 1B of IB 

PesticidesiPCBs Date: 12128195 
GROUNDWATER SAMPLES 

September 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgi 

SITE KBA-11-9 

SAMPLE ID 09GW03 

CONSTITUENT (Units in ug/l) DATE 09/l 3/94 

Aldrin <0.05 UJ 

alpha-BHC <0.05 UJ 

beta-BHC CO.05 UJ 

delta-BHC <0.05 UJ 

gamma-BHC (Lindane) <0.05 UJ 

alpha-Chlordane -co.05 UJ 

gamma-Chlordane co.05 UJ 

I Chlordane --- 

Chlorobenzilate 

4,4’-DDD 

4,4,-DDE 

4,4’-DDT 

Diallate 

‘ieldrin 

-CD.10 UJ 

<O.lO UJ 

co.10 w 

-_- 

<O.lO UJ 

,Endosulfan I 

L ndosulfan II 

CO.05 UJ 

CO.10 UJ 

Endosulfan sulfate <O.lO UJ 

Endrin <O.lO UJ 

Endrin aldehyde <O.lO UJ 

Endrin ketone <O.-IO VJ 

Heptachlor 

Heptachlor epoxide 

lsodrin 

Kepone 

Methoxychlor 

Toxaphene 

Aroclor-1016 

Aroclor- 122 1 

Aroclor-1232 

CO.05 UJ 

0.01 NJ 

--- 

-_ 

-CO.50 UJ 

<5.0 UJ 

<l.OUJ 

<2.0 UJ 

<I.0 UJ 

Araclar-1254 

Aroclor-1260 1 

<l.OUJ 

<l.O UJ 
. : .j.: . 

alues represent total concentrations unless noted < = Not detected at indicated reporting limit -- = Not analyzed 

J = estimated concentration 

N = presumptively present 

Aroclor-1242 cl.0 UJ 

Aroclor- 1248 cl.0 UJ 



Validated Analytical Data for Subsurface Soil Samples 



Validated 

Inorganic Analytes 

SUBSURFACE SOIL SAMPLES 

October/November 1993 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: IA of 1D 

Date: 12123195 

SITE KBA-1 I-IOC KBA-1 l-l ‘lC KBA-1 l-l 1C KBA-‘II-11C 

SAAnPLE ID SBI 1412 SB10125 SBI 0145 SBlOl75 

CONSTITUENT fUnits in mg/kg) DATE 11106193 10123J93 IO/23193 10123193 

DEPTH ttif 3 2.00 25.00 45.00 75.00 

Aluminum 

Antimany 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

agnesium 

3030 3620 2030 896 

c5.2 u 4.1 u <5.6 U <4.8 U 

<0.41 u 2.5 2.1 J 0.84 J 

3.9 J 14.9 J 9.1 J 3.5 J 

<0.09 u 0.13 J 0.14 J 0.06 J 

<0.80 U -co.79 u <0.87 U <0.74 u 

135 J 76.8 J 121 J 326000 

4.7 4.7 3.3 3.5 

<l.O u 1.1 J Cl.1 u <0.95 u 

1.2 J 0.70 J so.57 u co.49 u 

<0.21 u <0.21 u <0.23 U <0.20 u 

718 J 2330 J 1490 J 927 J 

<l.O u 1.5 2.3 0.40 J 

79.4 J :234 J 165 J 3340 

5.4 J 14.7 J 16.3 J 35.5 J 

0.05 <DO4 u co.04 u co.03 u 

<2.3 U <2.2 u 2.6 J <2.1 u 

<I54 u 1973 77SJ 161 J 

0.73 J <0.49 u co.53 u <0.46 UJ 

CO.68 IJ CO.67 u <0.73.U CO.63 U 

9.4 J 21.4J 16.2 J 140J 

115 78.1 34.4 39.9 

<0.22 u <0.22 u <0.24 U <0.20 u 

Ttn -- --- _-- --- 

Vanadrum 2.0 J 4.4 J 2.8 J 3.1 J 

Zrnc 7.7 J 6.7 5.2 .J 3.0 J 

Values represent total concentrations unless noted < = Not detected at indicated repotting limit --- = Not analyzed 

J = estimated concentration 



Validated 
Page: 18 of 1D 

Inorganic Analytes 

SUBSURFACE SOIL SAMPLES 

October/November 1993 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Date: 12123195 

SITE KBA-1 I-13A KBA-1 l-13A KBA-1 l-16 KBA-1 l-l 9A 

SAMPLE ID SB 10425 SB10440 SBlOB40 SB11220 

CONSTITUMT (Units in mgRg) DATE 11120193 11120/93 1111Bl93 11 I1 8193 

DEPTH (ft) 25.00 40.00 40.00 20.00 

Aluminum 1600 1330 953 1550 

~ Antimony c5.0 u <5.0 u <5.2 U <5.2 u 

Arsenic 4.4 1.8 J 1.6 J 2.8 

Barium 8.8 J 6.0 J 4.2 J 7.5 J 

Beryllium <0.05 u <0.05 u co.05 u <0.05 u 

Cadmium co.77 u <0.78 U CO.81 u CO.81 u 

Calcium 22.8 J 34.6 J 31.3 J 149J 

Chromium 2.8 2.4 2.1 J 2.7 

Cobalt 0.99 J Cl.0 u <I.0 u 2.3 J 

Copper 0.61 J 10.51 u co.53 u <0.53 u 

Cyanide 0.30 J 0.29 J <0.22 u <0.22 u 

Iroll 924 3 a34 J 629 J 1440 J 

Lead 1.2 0.74 0.98 1.4 

Magnesium 94.4 J 62.3 J 47.6 J 86.1 J 

Manganese 4.8 5.7 4.4 4.5 

Mercury 1.3 10.04 tJ co.04 u <0.04 u J 

Nickel <2.6 U c2.2 u <2.3 U <2.4 U 

Potassium <I48 u <I49 u <155 u <355 u 

Selenium <0.58 UJ co.49 u <0.50 u <0.50 u 

Silver <0.65 u <0.66 U <0.68 u <0.68 u 

Sodium <13.8 U c14.9 u <32.7 U <9.2 u 

Sulfide 68 68 54 30 

Thallium 0.36 J co.21 u <0.22 u 0.44 J 

Tin -- --_ --- -- 

Vanadium 1.6 J 1.2 J 0.83 J 1.7 J 

Zinc 4.2 J 3.1 J 2.5 J 7.2 

.. ., . : ./” .: 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

3 

J = estimated concentration 



Validated 
Page: 1C of ID 

Inorganic Analytes Date: 12123195 
SUBSURFACE SOIL SAMPLES 

October/November 1993 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 I-22A KBA-PS-10 KBA-PS-10 KBA-PS-9 

SAMPLE ID SB11512 SBPS1015 SBPS1025 SBPSSI 5 

CONSTITWNT IUnits in mgkg) DATE 11t17193 11t19/93 11119/93 11 to3t93 

DEPTH tftf 12.00 15.00 25.00 3 5.00 

Aluminum 2070 J 1880 2840 1690 

Anrimany <5.2 II (5.1 u <5.2 u <5.3 II 

Arsenic 0.51 J <0.41 u 0.45 J <2.1 u 

Barium 2.5 J 3.6 J 17.1 J 4.2 J 

Beryllium 0.07 J co.05 u 0.07 J co.09 u 

Cadmium CO.80 U <0.80 U KO.80 U CO.83 U 

Calcium 80.4 J 49.5 J 54.4 J 30.5 J 

Chromium 2.0 J 3.3 4.2 3.2 

Cobalt Cl.0 u <l.O u <I.0 u <l.l u 

Copper 0.64 f CO.52 U <0.52 U 0.63 J 

Cyanide 0.23 J <0.21 u 0.23 J co.22 u 

iron 2363 469 3 848 J 998 .I 

Lead 1.3 0.90 1.4 co.91 u 

sgnesium 63.3 J 63.3 J 133J 48.4 J 

anganese 1.5 J 2.4 J 6.8 6.0 J 

ercuty co.04 u <0.04 u <0.04 u <0.04 u 

Nickel <2.3 U c2.2 u <2.4 U <2.3 U 

Potassium <I54 u <152 U <153u <I59 u 

Selenium <OS49 u 0.50 J <0.49 u <0.51 u 

Silver <0.68 u. <0.67 u <0.67 U <0.70 u 

Sodium <lO.l u <11.9 u <23.1 U 8.2 J 

Sulfide 59.8 31.1 90.3 180 

Thallium <0.22 u <0.22 u <0.22 u <0.23 U 

Tin -- --- --- -_ 

Vanadium 1.7 J 1.3 J 2.3 J 2.2 J 

Zinc 0.64 3 Cl.3 u <6.0 U 1.1 J 

:. .’ .:. 

alues represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Nat analyzed 

J = estimated concentration 



Valldatec 

Inorganic Analytes 

SUBSURFACE SOIL SAMPLES 

October/November 1993 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1D of ID 

Date: 12123195 

SITE KBA-PS-9 

SAMPLE ID SBPS925 

CONSTITUENT (Units in mgkg) DATE lliO3l93 

DEPTH /f&t 25.00 

Aluminum 1310 

Antimony <5.2 u 

Arsenic <0.42 U 

Barium 2.8 J 

Beryllium <0.09 u 

Cadmium co.81 U 

Calcium 36.2 J 

Chromium 2.1 J 

Cobalt <l.O u 

Capper <0.53 u 

Cyanide <0.22 u 

Iron 273 .I 

Lead 1.5 

Magnesium 33.9 J 

Manganese 

Mercury 

1.6 J 

<0.06 U 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Sulfide 

Thallwm 

Ttn 

Vanadrum 

Zinc 

<2.3 U 

.I& U 

<0.50 u 

<0.68 u 

7.9 J 

90 

<0.22 u 

-- 

1.4 J 

l.OJ 

: : 
,. . . ..‘. 

.’ .. 

.,. -. 

., . . . . . 

: : 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Nat analyzed 

J = estimated concentration 



Validated 

Volatile Organic Compounds 

SUBSURFACE SOIL SAMPLES 

October/November 1993 

Site 1 1, Old Camden County Landfill 

Page: IA of 2D 

Date: 01 /I 2196 

1 Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 l-1OC KBA-1 l-l 1C KBA-1 l-l ‘JC KBA-1 l-1 IC 

SAfflPLE ID SBI 1412 5810125 SB10145 SB10175 

CONSTITUENT (Units in ug/kgI DATE 1 l/06/93 10123193 ‘I Ol23i93 10123/93 

DEPTH Wtf f 2.00 25.00 45.00 75.00 

Acetone 

Acetonitrife 

Acrolein 

Acrylonitrile 

3-Chloro-1-propene 

Benzene 

Bromochloromethane 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Car&on disulfide 

Carbon tetrachloride 

Chloro- 1,3-butadiene 

<48 U <48 U <55 u <35 u 

-- --- --- -- 

--- -__ -__ -_- 

--- --- --- -- 

_-- _-- --- --- 

<13 u Cl2 u <I3 u <12u 

--- --_ -__ --- 

<13u Cl2 u Cl3 u C’12 u 

<13 u <I2 u <13 u Cl2 u 

<13U <I2 u <13 u <12ll 

<I3 u 15 13 17 

Cl3 u 4.l 8J <12u 

<13 u <12 u <13 u <12 u 

-a _-- --- -- 

Chlorobenzene 

* 
hloroethane 

2-Chloroethylvinylether 

<13 u <12 u <13 u <I2 u 

<I3 u <I2 u Cl3 u c12u 

--- _-- --- -__ 

Chloroform 

Chloromethane 

Chlorodibrornomethane 

1,2-Dibromo-3-chloropropane 

1 .2-Dibromoethane 

Drbromomethane 

1,2-Dichlorobenzene IVOA) 

1,3-Drchlorobenzene WOA) 

1,4-Drchlorobenzene WOA) 

trans-1,4-Dichloro-2-butene 

1,l -Dichloroethane 

1,2-Dichloroethane 

1,l -Dichloroethene 

1 ,2-Dichloroethene (total) 

cis-3.2~Dichloroethene < 

trans-1 ,P-Dichloroethene 
I 

P-Dichloropropane .” ” 

<13u <12 u <13u Cl2 u 

<13 u Cl2 u Cl3 u <I2 u 

<13u <12 u <13 u <I2 u 

--- --- --- --_ 

--- -we --- --- 

--- --- --- --_ 

-- _-- _-_ --- 

-__ --- --_ --- 

-VT --- e-v -- 

--_ --- --- --_ 

<I3 u <12u <13u <I2 u 

<13 u <12 u <13 u Cl2 u 

<13U <12 u <13u Cl2 u 

<13 u <12u <I3 u <12 u 

-I e-0 --- AL 
: : : ,: 

--- --- --- --_ 

<13U : ~‘<K!u.- 
<,3w, ‘: : .’ .<pu “. 

represent total concentrations unless noted < =Not detected at indicated reporting limit --=Not analyzed 

J = estimated concentration 



Validated 

Volatile Organic Compounds 

SUBSURFACE SOIL SAMPLES 

October/November 1993 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 2A of 2D 

Date: 01 /12/96 

SITE KBA-1 l-IOC KBA-1 l-l IC KBA-ll-1’lC KBA-ll-11C 

SAMPLE ID SB11412 SB10125 SBlOl45 SB10175 

CONStlTUEJUf (Units in uglkg) DATE 11/06/93 1 O/23/93 1 O/23/93 10123193 

DEPTii (ft) 12.00 25.00 45.00 75.00 

cis-1,3-Dichloropropene 

trans-1,3-Dichtoropropene 

1,4-Dioxane 

Ethylbenzene 

Ethyl methacrylate 

P-Hexanone 

lodomethane 

lsobutyl alcohol 

Methacrylonitrile 

Methyl methacrylate 

4-Methyl-2-pentanone 

Methylene chloiide 

Pentachloroethane 

Propionitrile 

Styrene 

III, 1 ,P-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

retrachloroethene 

Toluene 

1 ,l,l-Trichloroethane 

1 ,1,2-Trichloroethane 

rrichloroethene 

Trichlorofluoromethane 

1 ,P,STrichloropropane 

vinyl acetate 

Vinyl chloride 

Kylene (total) 

<13 u <12u <I3 u <12 u 

<13 u <12u <13 u <12 u 

--- -_- --- __- 

<I3 u <12 u <13 u <12 u 

_-_ --- --_ --- 

<13u <12u <I3 u <12 u 

--_ --_ --_ ___ 

-_ ___ --- --- 

--_ --- --_ _-_ 

-we --- e.._ --- 

<13 u <12 u <13 u <12 u 

c13.u <12 u (13 u <12 u 

--_ -__ --_ -_- 

-- _-- --- --- 

<13 u <12 u <13 u <12 u 

-- --_ es_ _- 3 

<13 u <12 u <13 u <12 u 

<I3 u <12u <I3 u Cl2 u 

6J 5J 18 9J 

<I3 u Cl2 u <13 u <I2 u 

<13 u <12 u <13 u <12 u 

<13u <I2 u <13 u Cl2 u 

--- -__ --- --- 

-- --_ --_ -- 

--- -_- --- ___ 

<I3 u <12 u <13u <12 u 

<13 u 3J <13 u <12 u 

. 

tialues represent total concentrations unless noted C =Not detected at indicated reporting limit ---=Not analyzed 

3 

J = estimated concentration 



Validated 

Volatile Organic Compounds 

SUBSURFACE SOIL SAMPLES 

October/November 1993 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1B of 2D 

Date: 01/l 2196 

SITE KBA-1 I-13A KBA-1 l-13A KBA-11-16 KBA-1 l-19A 

SAMPLE ID 5810425 SB10440 SBI OB40 SB11220 

CONSTITUENT (Units in uglkgl DATE 11120193 1 ? I20193 11118193 11 II 8193 

DEPTH Iftf 25.00 40.00 40,oo 20.00 

Acetone <35 u <19 u <180 U <43 u 

I AcetonitrIIe --_ --_ --- -- 

I Acrolein ___ --- --- --- 

Acrylonitrile -_- --- --- --- 

Id-Chloro-1-propene --_ --- --- --- 

Benzene <12 u <I3 u <IZU <I3U 

I Bromochloromethane -__ --- --- --- 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon disulfide 

Carbon tetrachloride 

Chloro- 1,3-butadiene 

<lZ~U : <I3U <12lJ <13u 

<12 u Cl3 u <12 u <13 u 

<I2 u <I3 u <12 u <I3 u 

<12 u <13 u 190 Cl3 u 

8J <13u I2J 6J 

<12 u Cl3 u <12 u <13 u 

-- --- --_ -- 

,hlorobenzene 

L 
<12 u <13 u <12 u <13 u 

hloroathane <12 u 113 u <I2 u Cl3 u 

2-Chloroethylvinylether --_ --- --- --- 

ChIorof orm <I2 u <I3 u <I2 u <I3 u 

Chloromethane <I2 u Cl3 u <12 u <I3 u 

Chlorodibromomethane <12u <I3 u c12u <I3 ll 

1,2-Dibromo-3-chloropropane --_ --- --- --- 

1.2Dibromoethane -- --- --- --^ 

Dibromomethane --- --- --- --_ 

1,2-Dichlorobenzene (VOA) -- --_ --- -- 

1,3-Dichlorobenzene WOA) L-- --- --_ _-_ 

I ,4Dichlorobenzene (VOA) -1 w-7 --- -- 

trans-1,4-Dichloro-2-butene’ --- --- --_ --- 

1 ,I -Dichloroethane <12U <I3 u x12 u <I3 u 

1,2-Dichloroethane <12 u Cl3 u <12 u <13 u 

1 ,l Dichloroethene Cl2 u <I3U <12u .<13 u 

I ,2-Dichloroethene (total) Cl2 u <13 u <12 u Cl3 u 

cist?:,2~jcMoroethene : 
. . VI m-q --- .-A . . 

trans-1,2-Dichloroethene e-s --- --- --- 

$&~&&~o&n~ ‘.: : : j ‘; .’ . . -;<12u. :. .;:-‘(~~‘~, .‘.. <,*u,. .<,$d ; 

alues represent total concentrations unless noted < = Not detected at indicated reporting limit ---= Not analyzed 

J = estimated concentration 



Vahdatec 

Volatile Organic Compounds 

SUBSURFACE SOIL SAMPLES 

October/November 1993 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 2B of 2D 

Date: 01 /I 2196 

CONSilTUENT (Units in uglkg) 

cis-1,3-Dichloropropene 

tram-2,3-Dichloropropene 

1,4-Dioxane 

Ethytbenzene 

Ethyl methacrylate 

2-Hexanone 

lodomethane 

Isobutyl alcohpl 

Methacrylonitrile 

Methyl methacrylate 

4-Methyl-2-pentanone 

Methylene chloride 

Pentachloroethane 

Propionitrile 

Styrene 

1 ,I,1 ,P-Tetrachloroethane 

1 ,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1 ,l, 1 -Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethene 

Tnchlorofluoromethane 

1,2,3-Trichloropropane 

Vinyl acetate 

tiny1 chloride 

Kylene (total) 

SITE 

SAMPLE ID 

DATE 

DEPTH (ftf 

KBA-II-l3A KBA-1 l-13A KBA-1 I-16 KBA-1 l-19A 

Sal0425 SBlO440 SB10840 SB11220 

11120/93 1 I t2Ot93 11118/93 11118/93 

25.00 40.00 40.00 20.00 

<12u <13 u <12u <13u 

<12u <13u <12u <13u 

--- --- --- --- 

4J <13u c12u <13Ll 

_-- __- --- --- 

Cl2U <13u 5J <13u 

--- ___ --- _-- 

--_ --_ --- -- 

--- ___ _-- _-- 

--a --- --_ --- 

<12 u <13 u 99 4J 

<12u 113u (140: <13u 

--- _-- --- --- 

&_ .-- .<A_ ^^_ 

<I2U <13u <12u <13u 

-- *-- -de *-- 

<12 u <13 u <12u <13u 

<12ll <13u <12 u <13u 

12J <13 u 4J <13 u 

<12u c13u <12u <13u 

<12u <I3U <12u <13u 

<12u <13u <I2 u <l3U 

--- --- __- -_- 

-- --- _-- -- 

--- --- --- --- 

c12u c13u <12u c13u 

23 <13 u <12u <13u 

;. . . i :.... . .; . . . . . . . . .'.. 

,, ,. . . ;. :. . . 
,. :. :. ': .., ,! 

,; ..:.i ,. 1, . . . . . . . : ': 
.' ., 

Jalues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J 

I = estimated concentration 



Validated 
Page: 1C of 2D 

Volatile Organic Compounds Date: 01 /I 2/96 
SUBSURFACE SOIL SAMPLES 

October/November 1993 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 l-22A KBA-PS- 10 KBA-PS-10 KBA-PS-S 

SAMPLE ID 5811512 SBPSlOlS SBPS1025 SBPSSI 5 

CONSTITUENT (Units in uglkg) DATE 7 1 II 7193 11119/93 11119l93 11103J93 

DEPTH fftf 12.00 15.00 25.00 Y5.00 

Acetone <25 u <24 U <I7 u 30 

Acetonitrile __- --- --_ __- 

Acrolein __- _-- --_ --_ 

Acrylonitrile -_- --- -__ -_- 

3-Chloro-1 -propene __- -__ --_ --_ 

Benzene <73 CJ <14 u <13u <13u 

Bromochloromethane --_ --- --- ___ 

Bromodichloromethane <13H <14u <13u <13 u 

Bromoform <13 u Cl4 u <13 u <13 u 

Bromomethane <13 u <14u <13u. <13u 

2-Butanone <13 u c14u Cl3 u Cl3 u 

Carbon disulfide <13u 2.l <13 u Cl3 lJ 

Carbon tetrachloride <13 u c14u <13 u <I3 u 

Chloro- 1,3-butadiene -*- _e- _-a -4 

<I3 u <14 u <13 u <13 u 

<13u 114u Cl3 u <I311 

2-Chloroethylvinylether -__ --- --_ --- 

Chloroform <I3 u <I4 u <I3 u c33 u 

Chloromethane <13 u <14u <13 u Cl3 u 

Chlorodibromomethane <13u . Cl4 u <13u <13u 

1,2-Dibromo-3-chloropropane --_ --- -__ --- 

1.2-Dibromoethane --- --- --_ --- 

Dibromomethane --_ -_- _-_ _-_ 

1,2-Dichlorobenzene (VOA) -_ -_- --- -_ 

1,3-Dichlorobenzene (VOA) --- --- --- --_ 

1 ,CDichlorobenzene WOA) -- --- +-- -- 

trans-1,4-Dichloro-2-butene --- --- --- --- 

1,l Xkhloroethane c13u <14u 3J <13 u 

1.2~Dichloroethane Cl3 u <14 u <13 u <13 u 

1 ,l -Dichloroethene Cl3 u. t14u <13 u Cl3 u 

1,2-Dichloroethene (total) Cl3 u <14u <13 u <13 u 

cistl,24Xchloroethene 
: -- --- be* : -- ..,. .’ 

trans-1,2-Dichloroethene --_ --- --- --- 

P-Dichloropropena .: .’ “<13’U. ; : :. -G 1:4 u ‘.<,3:i)j, :,.. ;’ .‘;<,1:3.u.:.,“. 

alues represent total concentrations unless noted C = Not detected at indicated reporting limit -- = Not analyzed 

J = estimated concentration 



Validated 
Page: 2C of 2D 

Volatile Organic Compounds 

SUBSURFACE SOIL SAMPLES 

October/November 1993 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Date: 01/l 2196 

- 

CONSTlTUMT (Units in ug/kgJ 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

1,4-Dioxane 

Ethylbenzene 

Ethyl methacrylate 

2-Hexanone 

lodomethane 

lsobutyl alcohol 

Methacrylonitrile 

Methyl methacrylate 

4-Methyl-2-pentanone 

Methylene chloride 

Pentachloroethane 

Propionjtrife 

Styrene 

1 ,I, 1 ,P-Tetrachloroethane 

1 ,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1 ,1,1 -Trichloroethane 

1 ,I ,2-Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

1,2,3-Tnchloropropane 

Vinyl acetate 

Wnyl chloride 

Xylene (total) 

SITE 

SAMPLE ID 

DATE 

DEPTH (ftf 

KBA-1 1-22A 

SB11512 

11117/93 

12.00 

<I3 u 

<13u 

--- 

<73u 

--_ 

<I311 

--- 

--- 

-__ 

-- 

<13u 

<16U 

-__ 

-- 

<13 u 

*- 

<13u 

<I3 u 

<I3 u 

<13u 

<13u 

<13u 

--- 

-- 

--- 

<13u 

<13u 

KBA-PS-10 

SBPS1015 

11119193 

15.00 

<14u 

<14u 

--- 

c14u 

___ 

<14lJ 

--- 

--- 

--- 

--- 

<14u 

<14u 

--- 

__d 

<14u 

-*_ 

<14u 

<I4 u 

c14u 

<14u 

<14u 

<14u 

--- 

--_ 

--- 

<14u 

c14u 

KBA-PS-10 

SBPS3025 

11119193 

25.00 

<13u 

<13u 

--- 

<13u 

___ 

<13u 

--- 

--- 

--- 

__^ 

27 

<13 u 

--_ 

_-- 

<13u 

--- 

<13u 

<13 u 

<13u 

<13u 

<13u 

<13u 

--- 

--- 

-_- 

c13u 

<13u 

KBA-PS-9 

SBPSSI 5 

11103/93 

15.00 

<13u 

<13u 

-_- 

c13u 

--- 

<13u 

__- 

-- 

--- 

--- 

<13u 

-=13u 

--- 

--- 

c13u 

-- J 

<13u 

c13.u 

<13u 

<13u 

c13u 

<13u 

--- 

-- 

--- 

<73u 

<13u 

:. ." . . :: : 
., ..,, :.. ., 

: .,.. 
,::::: 

.,: . . : .: :, " : ,. . . : 
. . . . . . . ..', ,, ..,.. .., . . . . : :.. ..; 

:. ;: :. :' 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Validated 

Volatile Organic Compounds 

SUBSURFACE SOIL SAMPLES 

October/November 1993 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: ID of 2D 

Date: 01 /12/96 

SITE KBA-PS-9 

SAMPLE ID SBPS925 

CONSTITUENT [Units in uglkg) DATE 11 m/93 

DEPTH Ift) 25.00 

Acetone 320 

Acetonitrile -- 

Acrolein --_ 

Acrylonitrile -_- 

3-Chloro- 1 -propene --- 

Benzene <I3 u 

Bromochloromethane --- 

Bromodichloromethane <13lJ 

Bromoform <13 u 

Bromomethane <13u 

2Butanone <13 u 

Carbon disuffide <13U 

Carbon tetrachloride <I3 u 

‘I-Chloro- 1,3-butadiene -- 

2-Chloroethylvinylether 

<13 u 

<13 u 

--- 

Chloroform 

Chloromethane 

Chlorodibtomomethane 

1,2-Dibromo-3-chloropropane 

1.2-Dibromoethane 

<13 u 

<13 u 

<73 u 

--- 

--- 

1 Dibromomethane --- I 

1,2-Dichlorobenzene (VOA) --- 

1,3-Dichlorobenzene (VOA) -__ 

1,4-Dichlorobenzane WOAI -- 

trans-1,4-Dichloro-2-butene --- 

1,l -Dichloroethane <I3 u 

1 ,2-Dichloroethane <I3 u 

1,l Diihloroethene <13u 

1,2-Dichloroethene (total) 4J 

cis-7,2-Dichloroethens ’ _- 

trans-1,2-Dichloroethene --- 

1 ,2;,jchj&+jp;an~ ‘, .I- ;:: ::., : .” ” (13 u 
.:, 

.’ ..’ 

. alues represent total concentrations unless noted < = Not detected at indicated repotting limit -- = Not analyzed 

J = estimated concentration 



Validated 

Volatile Organic Compounds 

SUBSURFACE SOIL SAMPLES 

October/November 1993 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 2D of 2D 

Date: 01/12/96 

CONSTITUENT (Units in uglkg) 

cis-1,3-Dichloropropene 

I trans-1,3-Dichloropropene 

I1,4-Dioxane 

Ethylbenzene 

SITE 

SAMPLE ID 

DATE 

DEPTH W 

KBA-PS-9 

SBPS925 

11103J93 

25.00 

<I3 u 

<13U 
I 

--_ I 

Ethyl methacrylate 

<13u 
I 

--_ 
I 

2-Hexanone 

lodomethane 

<13 u 
I 

Isobutyl alcohol 

I Methacrylonitrile I Methyl methacrylate 

14-Methyl-2-pentanone 

--- I 
-a 

I 

--- 

Methylene chloride <16U 

IP entachloroethane 

Propionitrite 

Styrene 

1 ,I, 1 ,P-Tetrachloroethane 

I, 1,2,2-Tetrachloroethane 

Tetrachloroethene 

-- 

<I3 u 

--- 

<I3 u 

Cl3 u 
i 

Toluene 4J I 
1 ,1,1 -Trichloroethane 

1, I ,2-Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

1,2,3-Trichloropropane 

Vinyl acetate 

Vinyl chloride 

Xylene (total) 

Cl3 u 

<13U’ 

<13u 

___ 

-- 

--_ 

<13 U 

<I3 u 

: : ‘. . ...‘. ‘: ; 
.::. : .‘,. ‘. ..‘, :., .: ., : ,, ‘. .I 

,‘- .:L /:;... :: 
Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

IJ = estimated concentration 



l 

Validated 

Semivolatile Organic Compounds 

SUBSURFACE SOIL SAMPLES 

October/November 1993 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1A of 4D 

Date: 12123195 

SITE KBA-1 1-IDC KBA-1 l-l IC KBA-II-1lC KBA-17-1lC 

SAMPLE ID SBI 1412 SB10125 SB10145 SB10175 

CONSTITUENT (Units in uglkgl DATE 11/06/93 1 o/23/93 10/23/93 10/23/93 

DEPTH Ift) 12.00 25.00 45.00 75.00 

Acenaphthene 

Acenaphthylene 

Acetophenone 

2-Acetylaminofluorene 

4-Aminobiphenyl 

Anifine 

Anthracene 

Aramite, total 

Benzidine 

Benzo(a)anthracene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(ghi)perylene 

!nzo(a)pyrene 

enzoic acid 

enzyt alcohol 

bis(2-ChloroethoxyImethane 

bis(2-Chloroethyl) ether 

bis(2-Chloroisopropyhether 

brs(2-Ethylhexyl)phthalate 

4-Bromophenyl phenyl ether 

Butyl benzyl phthalate 

<420 U <410 u <420 U c430 u 

<420 U <410 u <420 U <430 u 

--- _-- _-- _-- 

--- --- -_- -- 

_-- --- -_- _-- 

v-e -v- -_- --- 

<420 U <410 u <420 U <430 u 

-- __- -_- v-- 

-_- --- --_ --- 

<420 u <41ou <420 Lf <430 u 

<420 U <410 u <420 U <430 u 

<420 U <41uu <420 u <430 u 

<420 U <410 u <420 U <430 u 

<420 U <410 u <420 LJ <430 u 

_-- --- -__ __- 

-- -__ -_- -- 

<420 U <410 u <420 U <430 u 

<420 U <41O u <420 u <430 u 

<420 U <410 u <420 U <430 u 

<420 U <410 U <420 u <430 u 

<420 U <4fO u <420 U <430 u 

~420 U <410 u <420 u <430 u 

Carbazole <420 U <410 u <420 U <430 u 

4-Chloro-3-methylphenol <420 U <410 u ~420 U <430 u 

4-Chloroanrlrne <420 U <410 u <420 U <430 u 

2-Chloronaphthalene <420 U <41DU ~420 U <430 u 

2-Chlorophenol <420 U <410 u <420 U <430 u 

4Chlorophenyl phenyl ether <420 U <41ou <420 u <430 u 

Chrysene <420 U <410 u <420 U c430 u 

Dibenz(a,h)anthracene ~420 U t420 u ~420 U <43# u 

Dibenzofuran <420 U <410 u ~420 U c430 u 

Di-n-butyl phthalate ~980 U <OlOU <42OU <430 u 

Di-n-octyl phthalate <420 U <410 u <420 U <430 u 

2XXchlorobenzene <42OU <47ou (420 u 2430 u 

represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



VaIldated 
Page: 2A of 4D 

Semivolatile Organic Compounds Date: 12123195 
SUBSURFACE SOIL SAMPLES 

October/November 1993 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia d 

SITE KBA-1 l-1OC KBA-1 l-l 1C KBA-ll-11C KBA-ll-11C 

SAMPLE ID SB11412 SB10125 SB10145 SB10175 

CONSTITUENT (Units in ug/kg) DATE 11 I06193 10/23/93 lQ123l93 1012393 

DEPTH (ftk 3 2.00 25.00 45.00 75.00 

1,3-Dichlorobenzene <420 U <410 u <420 U <430 u 

1,4-Dichlorobenzene ~420 U <410 u <420 U <430 u 

3,3’-Dichlorobenzidine <420 U <410 u <420 U <430 u 

2,4-Dichlorophenof ~420 U <470 u <420 u <430 u 

2,6-Dichlorophenol --- -__ _-- -__ 

Diethyl phthalate <420 U <410 u <420 U <430 u 

Dimethyl phthalate <420 U <410 u <420 U <430 u 

7,12-DimethybenrfaJanth~acene -- --- ___ --- 

p-(Dimethylamino)azobenzene --- --_ --- _-- 

3,3’-Dimethylbenzidine --- --- --- --- 

2,4-Dimethylphenol <420 U <410 u <420 U <430 u 

1,3-Dinitrobenzene -- *-- --- --- 

4,6-Dinitro-2-methylphenol <lOOO u <990 u <lOOO u <lOOO u 

2,4-Dinitrophenol < 1000 u <990 u ilOO u <lOOO u 

2,4-Dinitrotoluene ~420 U <410 u <420 U <430 u 

2,6-Dinitrotoluene <420 U <410 u <420 U <430 u J 

Diphenylamine --- __- _-- ___ 

1,2-Diphenylhydrazine --_ .-- --- --- 

Ethyl methanesulfonate --- -_- ___ --- 

Fluoranthene C420 U <4lO u <420 u <430 u 

Fluorene ~420 L! <410 u <420 U <430 u 

Hexachlorobenzene <420 IJ 1410 u <420 U <430 u 

Hexachlorobutadiene <420 U <410 u <420 U <430 u 

Hexachlorocyclopentadiene <420 u <47D u <420 U <430 u 

Hexachloroethane <420 U <410 u <420 U <430 u 

Hexachiorophene -- -_- --- --- 

Hexachloropropene _-- --_ --- _-_ 

Indeno(l,2,3-cdjpyrene <420 U <41ou <420 U <430 u 

lsophorone c420 U <410 u <420 U <430 u 

Isosafrole, totaf &_ ..-. __- --- 

Methapyrilene --- _-_ --- --- 

Methyl :meth&esulfon&e A --- *-- 
., 

-- 
,. .’ 

3-Methylcholanthrene --- --- -__ --_ 

P-tiethytnaphihalene :., ~420 U <41o.u <426 U ‘. <430 U- 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

J 

J = estimated concentration 



0 

Validated 

Semivolatile Organic Compounds 

SUBSURFACE SOIL SAMPLES 

October/November 1993 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 3A of 4D 

Date: 12123195 

SITE KBA-11 -lOC KBA-ll-1lC KBA-ll-1IC KBA-ll-11C 

SAMPLE ID SBI 1412 SB10125 SB10145 SB10175 

CONSTITUENT (Units in uglkg) DATE 11106193 10123193 10123/93 10123f93 

DEPTH tft) 12.00 25.00 45.00 75.00 

Z-Methylphenol <420 U <410 u <420 U <430 u 

3-Methylphenol -- _-_ _-_ -- 

3-&4-Methylphenol __- _-_ --- -__ 

&Methylphenol <420 U <41ou <420 U <430 u 

Naphthalene <420 U <410 u <420 U <430 u 

1 ,CNaphthoquinooe es- --- --- --- 

l-Naphthylamine --- _-- --- --- 

2-Naphthylamine -- --- --_ -- 

2-Nitroaniline <IO00 u <990 u <lOOO u <lOOO u 

BNitroaniline <IO00 u <990.+-l <IO00 u c1ooo u 

4-Nitroaniline <lOOO u <990 u <lOOO u <lOOO u 

Nitrobenzene ~420 U <410 U <420 U <430 u 

5-Nitro-o-toluidine -__ --- -__ --- 

.Nitroquinoline- 1 -oxide --- h__ --_ -_- 

<420 U <410 u <420 U <430 u 

<lOOO u <990 u <lOocl u <IO00 u 

N-Nitrosodi-n-butylamine --_ --- --- --- 

N-Niirosodiethyiamine --- --_ ..-- m-e 

N-Nitrosodimethylamine --- -__ --- --- 

N-Nitrosodiphenylamine <420 U <410 tl <420 u <430 u 

N-Nitrosodiphenylamine and diphenylamine --_ -__ --- -_- 

N-Nitrosodi-n-propylamine <420 U <410 u <420 u <430 u 

N-Nitrosomethylethylamine --_ --_ --- --- 

N-Nitrosomorpholine -- --- _-- --- 

N-Nitrosopiperidine --- -_- --- --- 

N-Nitrosopyrrolidine -- --- v-w -- 

2,2’-oxybisf 1 chloropropane) --- --- --- -- 

Pentachlorobenzene --^ --- --- -I 

Pentachloronitrobenzene --- --- _-- -_- 

Pentachlorophenol < 1000 u <990 u < 1000 u <lOOO u 

Phenacetin --- --- --- --- 

Phenanthrene <420 u <4lO u .< 420 U c430 u 

Phenol c420 U <410 u <420 U <430 u 

+~yj-tefl-butyJamin~ . . ‘. e: .--I : _-- ‘-_ 

alues represent total concentrations unless noted C = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



VaIldated 
Page: 4A of 4D 

Semivolatile Organic Compounds Date: 12/23/95 
SUBSURFACE SOIL SAMPLES 

October/November 1993 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia d 

SITE KBA-1 l-1OC KBA-1 l-l 1C KBA-1 l-l ‘IC KBA-ll-11C 

SAMPLE ID SB11412 5810125 SB10145 SB10175 

CONSTITUENT (Units in uglkg) DATE 11/06/93 10123193 10123193 10123193 

DEPTH Wt) 12.00 25.00 45.00 75.00 

I-Phenylene diamine --- _-- --_ _-- 

Z-Picoline -- --_ _-- _-- 

‘ronamide --- -__ --- --- 

3fene <420 U <410 u <420 Ll <430 u 

>yridine -_- --- --_ --- 

jafrole, total --- --- --- --- 

I ,2,4,5-Tetrachlorobenzene -_- --- --- -__ 

!,3,4,6-Tetrachlorophenol --- _-_ --_ -- 

I-Toluidine --- --- _-- --- 

I .2,4-Trichlorobenzene <420 U <41ofJ C42OU c430 u 

!,4,5-Trichlorophenol <lOOO u <990 u <IO00 u <lOOO u 

!,4,6Trichlorophenol <420 U <410 u <42ou <430 u 

,3,5-Trinitrobenzene --- --- -_- --- 

3 

‘alues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

3 

= estimated concentration 



Vaildated 

Semivolatile Organic Compounds 

SUBSURFACE SOIL SAMPLES 

October/November 1993 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: IB of 4D 

Date: 12/23/95 

KBA-11-l3A KBA-‘I l-13A 

SB10425 SBI 0440 

11120/93 1 l/20/93 

25.50 45.50 

KBA-I l-16 

SBlOa40 

1 ma/93 

45.50 

KBA-ll-13A 

SBI 1220 

1 iiiat93 

20.00 

IAcenaphthene <400 u <410 u <420 U <430 u 

Acenaphthylene <400 u <410 tJ <420 U <430 u 

Acetophenone 

2-Acetylaminofluorene 

4-Aminobiphenyl 

Aniline 

Anthracene 

--- --- --- --- 

_-- -_- --- --- 

__- --- _-- --- 

--- --- e-s e-e 

<400 u <410 u <420 U c430 u 

I Aramite, total -- _-- _-- -- 

I Benzidine --- __- _-_ --- 

Benzo(a)anthracene 

Benzo(b)fluoranthene 

Benzo(k)ftuoranthene 

Benzo(ghi)perylene 

<400 u <4lOU <420 U c430 u 

<400 u <410 u <420 U <430 u 

<400 u <410 u <420 tl <430 u 

<400 u <410 u <420 U <430 u 
I 

anzo(a)pyrene <400 u <410 u <420 U <430 u 

Benzoic acid 

Benzyl alcohol 

--- --- _-- __- 

-- *__ -_- --- 

bis(2-Chloroethoxy)methane <400 u <410 u <420 U <430 u 

bis(2-Chloroethyl) ether <400 u <410 w <420 U <430 u 

bis(2-Chloroisopropybether <400 u <410 u <420 U <430 u 

bis(2-EthylhexylIphthalate <400 u <410 u <420 U <430 u 

4-Bromophenyl phenyl ether <400 u <410 u <420 U <430 u 

Butyl benzyl phthalate <400 u <410 IJ <420 U 4430 u 

Carbazole <400 u <410 u <420 U <430 u 

4-Chloro-3-methylphenol <400 u <410 u <420 u <430 u 

4Chloroaniline <400 u <410 u <420 U <430 u 

Z-Chloronaphthalene <400 u c410 u ~420 U <430 u 

2-Chlorophenol <400 u <410 u <420 U <430 u 

4Chlorophenyl phenyl ether <400 u <470 u ~420 U <430 u 

Chrysene <400 u c410 u <420 U <430 u 

Dibenz(a,h}anthracene <400 u <4lOtl ~420 U <430 u 

Dibenzofuran <400 u <410 u <420 U <430 u 

Oi-n-butyi phthafate < 400. u <410 W ~420 U c430 u 

Di-n-octyl phthalate <400 u <410 u <420 U <430 u 

L-M&lo&benzene ‘. <4ObW :: c.470 w ” ~<42OW c43ou i 

represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

= estimated concentration 



Valrdatea 
Page: 2B of 4D 

Semivolatile Organic Compounds Date: 12123/95 
SUBSURFACE SOIL SAMPLES 

October/November 1993 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 4 

SITE KBA-1 l-l 3A KBA-1 I-13A KBA-1 I-16 KBA-l’l-ISA 

SAMPLf ID SB 10425 SB10440 SB10840 SBI 1220 

CONSTITUENT (Units in @kg) DATE 11120193 1 l/20/93 1 l/18/93 11 II 8193 

DEPTH Ml 25.00 40.00 40.00 20.00 

1,3-Dichlorobenzene <400 u <410 u <420 U <430 u 

1,4-Dichlorobenzene <400 u <410 u ~420 U <430 u 

3,3’-Dichlorobenzidine <400 u <410 u <420 U <430 u 

2,4-Mchlorophenol c400 u <410 u <420 U <430 u 

2,6-Dichlorophenol ___ _-_ -_- -__ 

Diethyf phthajate c400 u <410 u <420 U <430 u 

Dimethyl phthalate <400 u <410 u <420 U <430 u 

7,12-Dimethybenr(a)anthracene --- _-- _-_ --- 

p-(Dimethylamino)azobenzene --_ --- _-- -_- 

3,3’-Dimethylbenzidine --- --- --- --- 

2,4-Dimethylphenol c400 u <410 u <420 U <430 u 

1,3-DWtrobenzene -- -em v-m --- 

4,6-Dinitro-2-methylphenol <980 u <990 u <lOOO u <I100 u 

2,4-Dinitrophenol <980 U <990 u <lOOO u Cl100 u 

2,4-Dinitrotoluene <400 u <410 u <420 U <430 u 

2,6-Dinitrotoluene <400 u <410 u <420 U <430 u d 

Diphenylamine --- --- -__ --- 

1,2-Diphenylhydrazine --- ^-- --_ --_ 

Ethyl methanesulfonate --- --- --- -_- 

Fluoranthene c400 u <410 u <420 u <430 u 

Fluorene <400 u <410 u <420 U <430 u 

Hexachlorobenzene <400 u <410 u <420 U <430 u 

lexachlorobutadiene <400 u <410 u <420 U <430 u 

Hexachlorocyclopentadiene <400 u <410 u <420 U <430 u 

lexachloroethane <400 u <410 u <420 U <430 u 

Hexachlorophene -- -__ --- -- 

iexachloropropene --_ --- --- --- 

lndeno(l,2,3-cdjpyrene c400 u <410 u <420 u <430 u 

sophorone <400 u <410 u <420 U <430 u 

sosafrole, totat --- -A- _-- -- 

Vlethapyrilene _-- --- --- --- 

Vlethyl methanesulfonate ’ -_- -we --- : -- 

3-Methylcholanthrene ___ _-- --- _-- 

244ethylnaphthakne <400 u <41OU <420 u <43OU _ 

lralues represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

J 

1 = estimated concentration 



Validated 

Semivolatile Organic Compounds 

SUBSURFACE SOIL SAMPLES 

October/November 1993 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 36 of 4D 

Date: 12/23/95 

a 
SITE KBA-1 l-13A KBA-1 l-13A KBA-11-16 KBA-1 I-19A 

SAMPLE ID SB 10425 SB10440 SBI 0840 SBI 1220 

CONSTlTUENT KInits in uglkg) DATE 1 l/20/93 11/20/93 ll~‘lBl93 11 I1 B/93 

DEPTH Ift) 25.00 40.00 40.00 20.00 

2-Methylphenol <400 u <410 u <420 u <430 u 

3-Methylphenol --- --- --_ --- 

3-&4-Methylphenol --_ --- ___ --- 

PMethylphenol <400 u <410 u 18OJ <430 u 

Naphthalene <400 u <410 u <420 U <430 u 

7 ,CNaphthoquinone --- --- -se --- 

1 -Naphthylamine --_ _-- --_ --- 

2-Naphthylamine --- _-- --- -- 

2-Nitroaniline <980 u <990 u <IO00 u Cl100 u 

3-Nitroaniline <980 u <990 u <IO00 u <1100 Ll 

4-Nitroaniline <980 u c990 u <IO00 u Cl100 u 

Nitrobeozene <400 u 4410 u <420 U <43O u 

5-Nitro-o-toluidine --_ --- --_ --- 

Nitroquinoline- 1 -oxide e*_ --- -_- -- 

<400 u <410 u <420 U <430 u 

<g80 U 1990 u ilOO u <1100u 

N-Nitrosodi-n-butylamine --_ --- --_ --_ 

N-Nitrosodiethylamine --- m-e --- --- 

N-Nitrosodimethylamine --- --- --_ --- 

N-Nitrosodiphenylamine <400 u c410 u <420 U c430 u 

N-Nitrosodiphenylamine and diphenylamine --- __- --- -__ 

N-Nitrosodi-n-propylamine <400 u <410 u <420 U <430 u 

N-Nitrosomethylethylamine --- --- --- -__ 

N-Nitrosomorpholine -- --- --- -- 

N-Nitrosopiperidine --- --_ --- --- 

N-Nitrosopyrrolidine -_- --- --_ --- 

2,2’-oxybis(1 chloropropane) --- --- --_ --- 

Pentachlorobenzene --- --- --- --- 

Pentachloronitrobenzene --- --- --- --_ 

Pentachlorophenol <980 U <990 u <lOOO u <1100 c1 

Phenacetin --- --- --_ --- 

Phenanthrane C4OOU -oil0 u <420# 1430 u.: 

Phenol <400 u <410 u <420 U <430 u 

enyl-tert-butyfamine’. 
. . : :’ me.. .: ri. m-m __. .‘. 

represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

= estimated concentration 



Validated 

Page: 48 of 4D 
Semivolatile Organic Compounds 

SUBSURFACE SOIL SAMPLES 

October/November 1993 

Date: 12/23/95 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

p-Phenylene diamine 

Z-Picoline 

Pronamide 

‘yrene 

vridine 

jafrole, total 

I ,2,4,5-Tetrachlorobenzene 

?,3,4,6-Tetrachlorophenol 

I-Toluidine 

I ,2,4-Trichlorobenzene 

!,4,5-Trichlorophenol 

!,4,8Trichlorophenof~ 

I ,3,5-Trinitrobenzene 

-__ __- --- --- 

-_ --- _-- --- 

__- -__ ___ ___ 

<400 u <41OU <420 U c430 u 

--- _-- --- --- 

--- --_ --- --- 

--- _-- --- --- 

--- _-- --- --- 

--- --_ --- --- 

c400 u <41-o u (420 u <430 u 

<980 U <990 u <lOOO u <I100 u 

<400 u <470 u <420 U <430 u 

--- __- __- --- 

:. 
; . . . . ;.: 

ralues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J 

= estimated concentration 

SITE KBA-1 l-13A KBA-1 l-13A KBA-11-16 KBA-1 l-‘19A 

SAAnPLE ID SB10425 SB10440 SBlOB40 SBI 1220 

CONSTITUENT (Units in ugIkg) DATE 11120193 1 l/20/93 1 llIBl93 11118/93 

DEPTH fftf 25.00 40.00 40.00 20.00 



VaIldated 

Semivolatile Organic Compounds 

SUBSURFACE SOIL SAMPLES 

October/November 1993 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1C of 4D 

Date: 12123195 

SITE KBA-l l-22A KBA-PS-10 KBA-PS-10 KBA-PS-9 

SAMPLE ID SB11512 SBPS1015 SBPS1025 SBPS915 

CONSTITUENT (Units in uglkg) DATE 11 II 7/93 1 I/19/93 1 l/19/93 11103/93 

DEPTH fft) 12.00 15.00 25.00 15.00 

Acenaphthene 

Acenaphthylene 

Acetophenone 

2-Acetylaminoffuorene 

4-Aminobiphenyl 

Aniline 

Anthracene 

Aramite, total 

Benzidine 

Benzola)anthracene 

Benzo(b)fluoranthene 

Benro(k)fluoranthene 

Benzo(ghi)perylene 

‘enzo(a)pyrene 

bis(Z-ChloroethoxyImethane 

bis(2-Chloroethyl) ether 

bis(2-ChloroisopropyHether 

bis(2-Ethylhexyljphthalate 

4-Bromophenyl phenyl ether 

Butyl benzyl phthalate 

Carbazole 

4-Chloro-3methylphenol 

4-Chloroaniline 

2-Chloronaphthalene 

2Chlorophenol 

4Chlorophenyl phenyl ether 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Di-n-butyl phthalate 

Di-n-octyl phthalate 

.2-Dichlorobenzene 

<410 u <430 u <420 U <430 UJ 

<410 u <430 u <420 u <430 UJ 

_-- -__ -__ --- 

--- __- ___ --- 

--_ ___ --- --- 

--- --- --_ --- 

<410 u <430 u <420 U <430 UJ 

--- --- -__ --- 

___ --- --_ --_ 

<410 u <430 u <420 U <430 UJ 

<410 u <430 u <420 U <430 UJ 

<410 u <430 u <420 u <430 UJ 

<410 u <430 u <420 U ~430 UJ 

<410 u <430 w <420 U <430 UJ 

--- --- --- ___ 

-- --- --- -- 

<410 u <430 u <420 U <430 UJ 

c410 u <43OU <420 u <430 UJ 

<410 u <430 u <420 U <430 UJ 

<410 u <430 u <420 U <430 UJ 

<410 u <430 u <420 U <430 UJ 

<410 u <430 u <420 U 4430 UJ 

<410 u <430 u <420 U <430 UJ 

<410 u 1430 u x420 U ~430 UJ 

<410 u <430 u <420 U <430 UJ 

<410 u <430 u <420 U <430 UJ 

<410 u <430 u <420 U <430 UJ 

<4lO u <430 u <420 U <430 UJ 

<410 u <430 u <420 U <430 UJ 

<410 u <430 u <420 U <43D Uf ,~ 

<410 u <430 u C420 U <430 UJ 

<410 U ‘<430x,! ‘<420-U 4430 UJ 

<410 u <430 u <420 U c430 UJ 
: 

<42ou c4300 <42O’W 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit --=Not analyzed 

J = estimated concentration 



Validatec 

Semivolatile Organic Compounds 

SUESURFACE SOIL SAMPLES 

October/November 1993 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 2C of 4D 

Date: 12123/95 

- 

SITE KBA-1 I-22A KBA-PS-10 KBA-PS-10 KBA-PS-9 

SAMPLE ID SB11512 SBPS1015 SBPS1025 SBPSSI 5 

CONSTiTUMT Wnits in uglkg) DATE 11 II 7f93 11119193 llll9l93 11 mu93 

DEPTH Iftl 12.00 15.00 25.00 15.00 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

3,3’-Dichlorobenzidine 

2,4-Dichlorophenol 

2,6-Dichlorophenol 

Diethyl phthalate 

Dimethyl phthalate 

7,12-Dimethybenzfa)anthracene 

p-(Dimethylamino)azobenzene 

3,3’-Dimethylbenzidine 

2,4-Dimethylphenol 

1,3-Dinitrobenzene 

4,6-Dinitro-2-methylphenol 

2,4-Dinitrophenol 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Diphenylamine 

1 ,2-Diphenylhydrazine 

Ethyl methanesulfonate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclapentadiene 

Hexachloroethane 

Hexachlorophene 

Hexachloropropene 

lndeno(1,2,3-cdlpyrene 

lsophorone 

Isosafrole, total 

Methapyrilene 

Methyl.methanesulfanate 

3-Methylcholanthrene 

<410 u <430 u <42.0 u <430 UJ 

<410 u <430 u <420 u <430 UJ 

<410 u c430 u <420 U <430 UJ 

<410 u <430 u <420 U <430 UJ 

_-- -_- _-- --_ 

<470 u <430 u <420 U <430 UJ 

<410 u <430 u <420 U <430 UJ 

--- --- --- -- 

___ --_ --- --- 

--- -we --- --- 

<410 u <430 u <420 U <430 UJ 

-- *_- _-_ -. 

<IO00 u <llOO u <lOOO u <lo00 UJ 

< 1000 u <llOO u Cl000 u <lOOO UJ 

<410 u <430 u <420 U <430 UJ 

<4to u <430 u <420 u <430 UJ Y 

-_- --- --- _-- 

--- WV- --- --- 

___ -_- -__ _-_ 

<410 u <430 u c420 u <430 UJ 

<410 U c430 u <420 U <430 UJ 

<470 u <430 u <420 U <430 UJ 

<410 u <430 u <420 U <430 UJ 

<410 u K4.30 u <420 U <430 UJ 

<410 u <430 u <420 U <430 UJ 

-- --- _-- --- 

--- --- --- _-- 

<410 u c430 u <420 # <430 UJ 

<410 u <430 u <420 U <430 UJ 

-- -em --.. -- 

--- --- --- _-- 

--. -w- *-_ L 

--- --_ --- --- 

2&&-$lnap~th~l~~~ ” ” .. < 41.0 .ti <430:0 ” <42Otf <43O,W 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

Y 

J = estimated concentration 



Validated 
Page: 3C of 4D 

Semivolatile Organic Compounds 

SUBSURFACE SOIL SAMPLES 

October/November 1993 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-1 1-22A KBA-PS-10 

SAMPLE ID 5811512 SBPS1015 

CONSTITUENT (Units in ug/kgl DATE 11/17/93 11119t93 

DEPTH (f-&l 12.00 15.00 

Date: 12123195 

/2-Methylphenol <410 u <430 u <420 U <430 UJ 

3-Methylphenol 

3-&4-Methylphenol 

QMethytphenol 

_-- _-- _-- --- 

--- --- --- --- 

<410 u c430 u c420 U <430 u3 

1 Naphthalene <410 u <430 u <420 U <430 UJ 

I I ,4-Naphthoquinone --- -.#- --- --- 

) I -Naphthylamine 

2-Naphthylamine 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

--- _-- --- -_- 

--- _-- --- -- 

<IO00 u <llOO u <IO00 u <lOOO UJ 

<IO00 u <I100 u <lOoo u <IO00 UJ 

<lOOO u <lIOOU <IO00 u <IO00 UJ 

Nitrobenzene 

5-Nitro-o-toluidine 

Nitroquinoline- I -oxide 

<410 u <430 u <420 U <430 UJ 

--- __- --- --- 

-- --_ -_- --- 

<410 u <430 u <420 U <430 UJ 

<lOOO u <I100 u <IO00 u <IO00 UJ 

--- -_- -_- --_ 

--- --_ --- --- 

_-_ --- __- --_ 

c410 u <430 II <420 u <430 UJ 

1 N-Nitrosodi-n-butylamine 

I N-Nitrosodiethylamine 

1 N-Nitrosodimethylamine 

N-Nitrosodiphenylamine 

N-Nitrosodiphenylamine and diphenylamine 

N-Nitrosodi-n-propylamine 

N-Nitrosomethylethylamine 

N-Nitrosomorpholine 

N-Nitrosopiperidine 

I N-Nttrosopyrrolidine -- --- -_- --- 

--- --- --- __- 

<410 u <430 u ~420 U <430 UJ 

--- -_- --- --- 

-- --_ ___ -_ 

--- --_ -_- --_ 

I2,2’-oxybisl I -chloropropane) 

I Pentachlorobenrene 

--- --- -__ --- 

--- --- --- --- 

Pentachloronitrobenzene --_ --- --_ --_ 

I Pentachlorophenol <YOOO u <I 1oc~U <lODo u cl000 lJJ I Phenacetin --- --- --- --- 

Phenanthrene 

Phenol 

‘enyl-i&-butylarnine 

c41ou. <43otl 142ou ; < 43o.w 

c410 u <430 u ~420 U <430 UJ 
: ..:. . . .‘,’ :’ --. : I-1 --I .-w 

alues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Validattcl 

Semivolatile Organic Compounds 

SUBSURFACE SOIL SAMPLES 

October/November 1993 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 4C of 4D 

Date: 12123195 

CONSTITUENT (Units in ug/kg) 

p-Phenylene diamine 

2-Picofine 

Pronamide 

Pyrene 

Pyridine 

Safrole, total 

1,2,4,5-Tetrachlorobenzene 

2,3,4,6-Tetrachlorophenol 

o-Toluidine 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenoi 

1,3,5-Trinitrobenzene 

SITE 

SAMPLE ID 

DATE 

DEPTH W 

KBA-1 1-22A KBA-PS-10 

SB11512 SBPS1015 

11 I1 7193 11 I1 9193 

12.00 15.00 

--- __- 

-_ _-- 

--- --- 

c470 u <430 u 

--- __- 

--- --_ 

--- -__ 

--- _-_ 

_-- --_ 

c410 u <430 u 

<lOOO u <llOO u 

<470 u <430 u 

--- --_ 

KBA-PS-10 

SBPS1025 

llll9/93 

25.00 

___ 

_-- 

__- 

<420 U 

--- 

--_ 

--_ 

--_ 

-__ 

<420 U 

c1ooo u 

x420 u 

--- 

KBA-PS-9 

SBPS315 

1 l/03/93 

15.00 

--_ 

--- 

-_- 

<430 UJ 

--_ 

v-e 

--- 

_-- 

--- 

<430 UJ 

< 1000 UJ 

<430 UJ 

--- 

3 

.:I: ,: : . ., ‘, . . : .. ,I : 

JaIues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



0 

Validated 

Semivolatile Organic Compounds 

SUBSURFACE SOIL SAMPLES 

October/November 1993 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1D of 4D 

Date: 12123195 

4 

SITE KBA-PS-9 

SAMPLE ID SBPS925 

CONSTtTUMT (Units in uglkg) DATE 11103/93 

DEPTH Iftt 25.00 

(Acenaphthene <420 UJ 

I Acenaphthylene 

IAcetophenone 

I 2-Acetylaminoffuoreoe 

/4-Aminobiphenyl 

<420 UJ 

--- 

___ 

--- 

Aniline 

Anthracene 

Aramite, total 

Benzidine 

Benzo(a)anthracene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Benzo(ghi)perylene 

nzo(a)pyrene 

E 

enzoic acid 

enzyl alcohol 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl) ether 

bis(Z-Chloroisopropyljether 

bis(2-Ethylhexybphthaiate 

4-Bromophenyl phenyl ether 

Butyl benzyl phthalate 

Carbazole 

4-Chloro-3-methylphenol 

4-Chloroaniltne 

2-Chloronaphthalene 

2-Chlorophenol 

LtChlorophenyl phenyl ether 

Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Din-butyl phthalate 

Di-n-octyl phthalate 

?-Dichlo~obenrene 

--- 

<420 UJ 

_-- 

--- 

<420 U3 

<420 UJ 

<420 UJ 

<420 UJ 

<420 UJ 

-_- 

A__ 

<420 UJ 

C420 UJ 

<420 UJ 

<420 UJ 

<420 UJ 

<420 UJ 

<420 UJ 

<420 UJ 

<420 UJ 

<420 UJ 

<420 UJ 

<420 UJ 

c420 UJ 

<420 UJ 

<420 UJ 

<42OUJ 

<420 UJ 

i420,UJ .:’ .,:. 

Values represent total concentrations unless noted 

? 

< = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Validatec 
Page: 2D of 4D 

Semivolatile Organic Compounds Date: 12123/95 
SUBSURFACE SOIL SAMPLES 

October/November 1993 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-PS-5 

SAMPLE ID SBPS925 

CONSTfTUEJUT (Units in uglkg) DATE 17 103/93 

DEPTH (ft) 25.00 

1,3-Dichlorobenzene <420 UJ 

1,4-Dichlorobenzene <420 UJ 

3,3’-Dichlorobenzidine <420 UJ 

2,4-Dichlorophenol <420 UJ 

2,6-Dichlorophenol --- 

Diethyl phthalate <420 UJ 

Dimethyl phthalate <420 UJ 

7,I P-Dimethybenr(a)anthracene --- 

p-(Dimethyiamino)azobenzene --- 

3,3’-Dimethylbenzidine -- 

2,4-Dimethylphenol <420 UJ 

1,3-Dinitrobenzene ‘. -- 

4,6-Dinitro-2-methylphenol <lOOO UJ 

2,4-Dinitrophenol cc 1000 UJ 

2,4-Dinitrotoluene <420 UJ 

2,6-Dinitrotoluene <420 UJ 

Diphenylamine --_ 

1,ZDiphenylhydrazine -- 

Ethyl methanesulfonate --_ 

Fluoranthene <420 U.l 

Fluorene <420 UJ 

Hexachlorobenzene <420 UJ 

Hexachlorobutadiene <420 UJ 

Hexachlorocyclopentadiene <420 UJ 

Hexachloroethane <420 UJ 

Hexachlorophene -- 

Hexachloropropene --_ 

lndeno(l,2,3-cd)pyrene <420 UJ 

lsophorone <420 UJ 

Isosafrole, totat A_ 

Methapyrilene --- 

Methyl’methanesulfonz&e -- 

3-Methylcholanthrene --- 

2-~~thylnapbtbaiene.. ’ ‘1 j : : -<420 UJ ” : : 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Validated 

Semivolatile Organic Compounds 

SUBSURFACE SOIL SAMPLES 

October/November 1993 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 3D of 4D 

Date: 1 Z/23/95 

a 
SITE KBA-PS-9 

SAMPLE ID SBPS925 

CONSTlTUfZNT (Units in uglkg) DATE 7 1103/93 

DEPTH tft) 25.00 

2-Methylphenol <420 UJ 

3-Methylphenol _-- 

3-&4-Methylphenol _-- 

4-Methylphenol <420 UJ 

Naphthalene <420 UJ 

1 ,CNaphthoquinone --- 

1 -Naphthylamine _-- 

2-Naphthylamine --- 

2-Nitroaniline Cl000 UJ 

3-Nitroaniline C7000 UJ 

4-Nitroaniline < 1000 UJ 

Nitrobenzene ~420 UJ 

5-Nitro-o-toluidine --- 

‘-Nitroqoinoline-l-oxide -- 

4-Nitrophenol 

N-Nitrosodi-n-butylamine 

: 

-Nitrophenol 

N-Nitrosodiethylamine 

N-Nitrosodimethylamine 

N-Nitrosodipbenylamine 

N-Nitrosodiphenylamine and diphenylamine 

<420 UJ 

cl000 UJ 

--- 

-- 

--- 

<420 UJ 

--_ 

N-Nitrosodi-n-propylamine 

N-Nitrosomethylethylamine 

N-Nitrosomorpholine 

N-Nitrosopiperidine 

<420 UJ 

--_ 

-- 

-__ 

I N-Nitrosopyrrolidine -- 

]2,2’-oxybis(1 -chloropropane) --_ 

Pentachlorobenzene 

Pentachloronitrobenzene 

Pentachlorophenol 

a- 

--- 

<lOOO UJ 

Phenacetin --- 

Ph&tanthrene <420 U.J 

Phenol <420 UJ 

~$tiyl-teti-tiutyiakiitie .-- . . 

represent total concentrations unless noted C = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



CONSflTUENT (Units in uglkg) 

p-Phenylene diamine 

Z-Picatine 

Pranamide 

Pyrene 

Pyridine 

Safrole, total 

1,2,4,5-Tetrachlarobenzene 

2,3,4,6-Tetrachlorophenol 

o-Toluidine 

1,2,4-Trichlorobenzene 

2,4,5Trichlarophenoi 

2,4,6-Trichlorophenof 

1,3,5-Trinitrobenzene 

Validated 

Semivolatile Organic Compounds 

SUBSURFACE SOIL SAMPLES 

October/November 1993 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE KBA-PS-9 

SAMPLE ID SBPS925 

DATE 11 /O3/93 

DEPTH (ft) 25.00 

--_ 

-_ 

--_ 

<420 UJ 

--_ 

--- 

--- 

-- 

--- 

<420 UJ 

<lOOO UJ 

<420 UJ 

--- 

Page: 40 of 4D 

Date: 12123/95 

” 

Values represent total concentrations unless noted C = Nat detected at indicated reporting limit ---= Not analyzed 

J = estimated concentration 



a 

Validated 

Pesticides/PCBs 

SUBSURFACE SOIL SAMPLES 

October/November 1993 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: IA of 1c 

Date: 12123195 

CONS JITUENT (Units in uglkg) 

Aldrin 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC (Lindane) 

alpha-Chlordane 

gamma-Chlordane 

Chlardane 

Chlorabenzilate 

4,4’-ODD 

4,4,-DDE 

4,4’-DDT 

Diallate 

Yeldrin 

SITE 

SAMPLE ID 

DATE 

DEPTH tftt 

KBA-1 I-1OC KBA-11-I 1C KBA-1 l-1 1C KBA-‘ll-IIC 

SB11412 SB10125 SB10145 SB10175 

11/06/93 lOf23f93 10123/93 10123J93 

12.00 25.00 45.00 75.00 

<2.2 u <2.1 u <2.2 u <2.0 u 

c2.2 u <2.1 u <2.2 u <2.0 u 

<2.2 u <2.1 u <2.2 u <2.0 u 

<2.2 u <2.1 u c2.2 u <2.0 u 

<2.2 u <2.1 u <2.2 u <2.0 u 

<2.2 u c2.1 u t2.2 u <2.0 u 

<2.2 u <2.1 u <2.2 u <2.0 u 

--- --- ___ -_ 

-__ --- --- --_ 

<4.2 U c4.1 u <4.2 U <3.8 11 

<4.2 U <4.1 u ~4.2 U C3.8 u 

<4.2 U (4.1 u <4.2 U C3.8 u 

--- _-- -__ --_ 

<4.2 U <4.1 u <4.2 U <3.8 u 

ndosulfan I 

L ndosulfan II 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

Endrin ketone 

Heptachlor 

Heptachlor epoxide 

lsadnn 

Kepane 

Methoxychlor 

Toxaphene 

Aroclor-1016 

Araclor- 122 1 

Aroclar-1232 

Arodor-1242 

Aroclor- 1248 

Aroclar-4254, 

Aroclor-1260 

.” .,,, 

<2.2 u <2.1 u <2.2 u <2.0 u 

c4.2 U <4.1 LJ <4.2 U C3.8 u 

<4.2 U <4.1 u <4.2 U <3.8 U 

<4.2 H <4.l u <4.2-U <3.8 u 

<4.2 U <4.1 u <4.2 U <3.8 U 

C4.2 U <4.1 u <4.2 U <3.8 U 

<2.2 u <2.1 u <2.2 u <2.0 u 

<2.2 u <2.1 u <2.2 u <2.0 u 

-__ --- -_- --- 

-_ __- -_- -- 

<22 u <21 u <22 u <20 u 

<220 u <210 u c220 u <200 u 

<42 U <41 u c42 U <38 U 

<85 !..I <83 U <86 U <77 Ll 

<42 U c41 u <42 U <38 U 

<42 U <41 u ~42 U <38 U 

C42 U <41 u <42 U <38 U 

<4i:U <41u. C&Z U ‘. c38.U’ 

<42 U <41 u <42 U <38 U 
..: .’ . :. 

. . .:, 

< = Not detected at indicated reporting limit --- = Nat analyzed 



Validatea 

Pesticides/PCBs 

SUBSURFACE SOIL SAMPLES 

October/November 1993 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1B of 1c 

Date: 12123195 

d 
SITE KBA-ll-13A KBA-Il.l3A KBA-1 l-16 KBA-1 l-19A 

SAMPLE ID SB10425 SB10440 SB10840 SBl1220 

CONSTITUENT (Units in uglkg) DATE 1112Qf93 llf2Ol93 11 II B/93 lli18f93 

DEPTH Iftt 25.00 40.00 40.00 20.00 

Aldrin <2.1 u <2.1 u <2.2 u c2.2 u 

alpha-BHC <2.1 u <2.1 u c2.2 u <2.2 ll 

beta-BHC <2.1 u <2.1 u <2.2 u <2.2 u 

delta-BHC <CL1 u <2.1 u <2.2 u c2.2 u 

gamma-BHC (Lindane) <2.1 u <2.1 u <2.2 u <2.2 u 

alpha-Chlordane c2.1 u <2.1 u <2.2 u c2.2 ll 

gamma-Chlordane <2.1 u <2.1 u <2.2 u <2.2 u 

Chlordane -- --- _-_ -- 

Chlorobenzilate ___ -__ --- --- 

4,4’-ODD <4.0 u <4.1 u t4.2 U c4.3 u 

4,4’-DDE <4.0 u c4.1 u <4.2 U c4.3 u 

4,4’-DDT <4.0 u <4.1 u (4.2 U <4.3 u 

Diallate _-- --_ ___ _-- 

Dieldrin c4.0 u <4.1 u <4.2 u <4.3 u 

Endosulfan I c2.1 u <2.1 u <2.2 u c2.2 u 

Endosulfan II c4.0 u <4.1 u <4.2 U c4.3 u J 

Endosulfan sulfate <4.0 u c4.1 u <4.2 U c4.3 u 

Endrin <4.ou <4.1 u <4.2 U c4.3 u 

Endrin aldehyde <4.0 u <4.1 u <4.2 U <4.3 u 

Endrin ketone c4.ou c4.7 u <4.2 U c4.3 u 

Heptachlor <2.1 l.l, <2.1 u <2.2 u <2.2 u 

Heptachlor epoxide <2.1 u <2.1 u <2.2 u <2.2 u 

lsodrin -_- --_ --- --- 

Kepone -- --- ___ -- 

Methoxychlor <21 u <21 u <22u <22u 

Toxaphene <2lOU <21ou <22olJ <22ou 

Aroclor-1016 <4ou <41 u <42 U <43u 

Aroctor- 122 1 <82 U <83 U <86U <Em u 

Aroclor-1232 <4ou <41 u <42 U <43u 

Arodor-1242 <4ou <43 u <42 U <43u 

Aroclor- 1248 <4ou <41 u <42 U <43 u 

Aracfar- 3 254 '.' <4ou <41 u <42u ,<43u ," 

Aroclor-1260 <4ou <41 u <42 U c43 u 
,. .:. ; '.;, ':' ,I 

..' ,:.. 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit ---= Not analyzed 

3 



a 

Validated 

Pesticides/PCBs 

SUBSURFACE SOIL SAMPLES 

October/November 1993 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: IC of 1c 

Date: 12123195 

- 

SITE KBA- l l -22A KBA-PS-10 KBA-PS-10 

SAMPLE ID 5811512 SBPS1015 SBPStQ25 

CONSTiTUENT (IJnits in ugfkg) DATE 11117f93 1 lllSi93 11/19/93 

DEPTH Iftf 12.00 15.00 25.00 

I Aldrin c2.1 u <2.2 u <2.2 u 

I alpha-BHC <2.1 u <2.2 u c2.2 u 

beta-BHC 

delta-BHC 

gamma-BHC (Lindane) 

alpha-Chlordane 

gamma-Chlordane 

Chlordane 

Chlorobenzilate 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Diallate 

‘eldrin 

ndosulfan I 

ndosutfan I1 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

Endrin ketone 

Heptachlor 

Heptachlor epoxide 

lsodnn 

Kepone 

Methoxychlor 

Toxaphene 

Aroclor-1016 

Aroclor- 122 1 

Aroclor-1232 

Arodotr-1242 

Aroclor- 1248 

Araclor-3254 ., 

Aroclor-1260 

.. 

<2.1 u <2.2 u <2.2 u 

<2.1 u <2.2 u c2.2 u 

<2.1 u <2.2 u <2.2 u 

c2.1 u <2.2 u <2.2 u 

<2.1 u <2.2 u <2.2 u 

-- --- _-_ 

-_- --- --- 

<4.t u c4.3 u <4.2 u 

<4.1 u <4.3 u <4.2 U 

<4.1 u <4.3 u (4.2 U 

__- --- --- 

c4.1 u c4.3 u c4.2 U 

<2.1 u <2.2 u <2.2 u 

c4.1 u <4.3 u <4.2 U 

<4.1 u <4.3 u <4.2 U 

<4.1 u 14.3 u <4.2 U 

<4.1 u <4.3 u <4.2 U 

c4.7 u c4.3 u <4.2 U 

<2.1 u <2.2 u <2.2 u 

<2.1 u c2.2 u <2.2 u 

--_ --- --- 

-_ _-- -__ 

<21 u <22 u <22 u 

<210 u <220 U <220 u 

<41 u <43 u <42 U 

<EMU <88 u <El5 u 

<41 u <43 u <42 U 

<41 u <43U <42 U 

<41 u <43 u <42 U 

<4tu <43 u <42 U .’ 

c41 u <43 u c42 U 

..: 

represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 



VaIldated 

Inorganic Analytes 

BACKGROUND SUBSURFACE SOIL SAMPLES 

September 1995 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: IA of IC 

Date: 12128195 

SITE llSB2Ul 11 s3202 11 SB203 11 SB204 

SAMPLE ID 13S820103 115820203 1 lSB20303 11SB20403 

CONSTITUENT (IJnits in uglkg) DATE 09/l 2195 09/l 2195 09/I 2195 09/l 2195 

DEPTH Iftt 4.00 4.00 4.00 4.00 

~Aluminum 2110000 1890000 3370000 3 190000 

Antimony <7300 u <7200 u c7300 u ~6800 U 

Arsenic 520 J 570 J 890 J 360 J 

Barium 2500 J 3400 J 2500 J 2700 J 

Beryllium <50 lJ <50 u <50 u <47 u 

Cadmium <750 u <74O u <760 U <700 u 

Calcium 31700 J 36100 J 34200 J 39300 J 

Chromium 2500 J 2000 J 3000 2300 J 

Cobalt <480 U 950 J 570 J 470 J 

Copper <450 u 68D J 490 J c420 u 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Sulfide 

Thallrum 

Vanadium 

Zrnc 

<80 U <70 u <80 U <70 u 

890000 625000 6 08000 957 000 

2400 2400 2800 3300 

57900 J 63600 .I 50800 J 441OoJ 

3500 J 3300 J 3700 J 3000 J 

1OJ <IOU 20 J IOJ 

<2600 U 3000 J <2600 U <2400 U 

c 153000 u <151000 u < 153000 u < 143000 u 

<150 u <150 u <I50 u Cl40 u 

<730 u C720 U <730 u <680 u 

cl0609 U <10400 u <9000 u <9900 u 

72900 J 90200 J 64000 J (23500) J 

<200 u <200 u <200 u cl80 U 

2200 J 1300 J 2100 J 2500 J 

1300 J 1400 J 1300 J 940 J 

. .” 
:.: .: : 

dalues represent total concentrations unless noted < = Not detected at indicated reporting limit --= Not analyzed 

,) = Less than Detection Limit u 

! - estimated concentration 



Vaildated 

Inorganic Analytes 

BACKGROUND SUBSURFACE SOIL SAMPLES 

September 7 995 

Page: IB of 1c 

Date: 12128195 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE 11 SBZO5 11 SB206 11 SB207 11 SB208 

SAMPLE ID 1 lSB20503 115820603 115820703 115820803 

CONSTlTUENT (Units in uglkg) DATE 09/12/95 09/12/95 09/12l95 09/12/95 

DEPTH Wt) 4.00 4.00 4.00 4.00 

Aluminum 

Antimony. 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

iron 

Lead 

‘agnesium 

1700000 1600000 2110000 5040000 

~7200 U <7200 U ~7200 U <7200 u 

<370 u <360 U 770 J 640 J 

3100 J 3400 J 3300 J 3900 J 

<50 u <49 u <50 u <50 u 

750 J <74ou <740 u <750 u 

26400 J 18700 J 69300 J 40200 J 

2200’J 2000 2500 3500 

950 J 670 J 920 J <470 u 

8ooJ 1000 J 720 J <450 u 

<70 u <70 u <70 u <70 u 

679900 656000 540000 1300000 

1900 1900 2300 2300 

63500 J 64500 J 72200 J 88400 J 

rvlanganese 3700 J 3500 J 3400 J 5900 

L ercury <IOU 18U <lOU 1OJ 

Nickel <2500 U <2500 U <2500 U <2500 U 

Potassium <151000 u <150000 u <151000 u < 152000 U 

Selenium <150 u Cl50 u <150 u <150 u 

Silver <720 u <710 w <720 U <720 U 

Sodium <9500 u <15500 u <13200 U <10500 u 

Sulfide 31800 J (232001 J 71200 J 75700 J 

Thallium <200 u Cl90 u <190 u <200 u 

Vanadium 1800 J 900 J 2100 J 3500 J 

Zinc 1200 J 1400 J 1300 J 1500 J 

represent total concentrations unless noted < =Not detected at indicated reporting limit --=Not analyzed 

) =Less than Detection Limit 

J - estimated concentration 



Validated 

Inorganic Analytes 

BACKGROUND SUBSURFACE SOIL SAMPLES 

September 1995 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: IC of IC 

Date: 12128195 

SITE 11 SB209 1 lSB210 

SAMPLE ID llSB20903 1 IS821003 

CONSTITUENT (Writs in uglkg) DATE 09/l 2/95 09/l 2195 

DEPTH tft) 4.00 4.00 

Aluminum 2770000 3850000 

Antimony <7300 u <7200 U 

Arsenic 400 J 840 J 

Barium 3700 J 4000 J 

Beryllium <51 u <50 u 

Cadmium <760 U 780 J 

Calcium 31900 J 27200 J 

Chromium 3400 3400 

Cobalt 580 J 860 J 

Copper 930 J <450 u 

Cyanide <80 U 150J 

iron 873000 996000 

Lead 2600 2200 

Magnesium 7650 J 94700 J 

Manganese 4900 9100 

Mercury c8U 20 J J 

Nickel <2600 U 4500 J 

Potassium < 154000 u < 152000 U 

Selenium <150 u <150 u 

Silver <730 u <72O U 

Sodium <85OO.U <12500 U 

Sulfide 68200 J 31900 J 

Thallium <200 u <200 u 

Vanadium 2200 J 2400 J 

Zinc 1100 J 1600 J 

.’ 

” : ,, .;.. .’ ‘. 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

I 
J - estimated concentration 



Validated 
Page: IA of 1c 

Volatile Organic Compounds Date: 0 1 /I 2/96 
BACKGROUND SUBSURFACE SOIL SAMPLES 

September 1995 

c 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE 1 lS3201 11 SB202 11 SB203 ‘I 1 S1204 

SAMPLE ID llS%20103 1 lSB20203 1 lSB20303 llSB20403 

CONSTITUENT (Unite in ug/kg) DATE 09/l 2195 09/l 2195 09/l 2195 09/I 2195 

DEPTH /tit 4.00 4.00 4.00 4.00 

Acetone <12 u <12 u <I3 u <12 u 

Benzene <12U <12 u <13u <12 u 

Bromodichloromethane <12 u <12 u <13 u <12u 

Bromoform <I2 u <I2 u Cl3 u <I2 u 

Bromomethane <12 u <I2 u Cl3 u Cl2 u 

Carbon disulfide <I2 u <12u <13u <12u 

Carbon tetrachloride <12 u <12 u <13 u <12 u 

Chlorobenzene <12u <12u <13u <12 u 

Chlorodibromomethane <72 u <12 u <13 u c12u 

Chloroethane <I2 u <12 u <I3 u <lZU 

Chloroform <12 u <I2 u Cl3 u <12 u 

Chloromethane <lZU <12u <13U Cl2 u 

1,l -Dichloroethane <12 u <12 u <13 u Cl2 u 

* ,2Dichloroethane <12 u <12u <13u <12 u 

<12 u Cl2 u <13 u <12 u 

,2-Dichloroethene (total) <12 u <12 u <13 u <12 u 

1,2-Dichloropropane <12 u Cl2 u <13 u <12 u 

cis-l,3-Dichloropropene <I2 u <I2 u <13u <I2 u 

trans-1,3-Dichloropropene <12 u <I2 u <13 u <12 u 

Ethylbenzene <12 u <I2 u Cl3 u Cl2 u 

2-Hexanone <12 u <I2 u <13 u <12 u 

2-Butanone <12u <12u <13 u <12u 

4-Methyl-2-pentanone <12 u <12 u Cl3 u <12 u 

Methylene chloride <12u <12 u c13u <12 u 

Styrene <12 u <12 u Cl3 u <12 u 

1,1,2,2-Tetrachloroethane <12 u <12 u <13 u <72 u 

Tetrachloroethene <12u <12 u <I3 u c12u 

Toluene <12u <I2 u <I3 u <lZU 

1 ,l ,l -Trichloroethane <12 u <12 u <13 u <12 u 

1,1.2-Trichloroethane <12u <12 u c13u <12.u 

Trichloroethene Cl2 u <12 u Cl3 u <I2 u 

Vinyl chloride. ‘. : 1 <lPU- : SIZ’U <13u . . .’ : .<‘,j.&j.:i : .‘;, 

Xylene (total) <12 u Cl2 u <13 u Cl2 u 
: :. . . : .: . . ., ..:, 

dafues 

t 

represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 



Validated 

Volatile Organic Compounds 

BACKGROUND SUBSURFACE SOIL SAMPLES 

September 1995 

Page: 1B of IC 

Date: 01 I1 2196 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 3 

SITE 11 SB205 11 SB206 11 SB207 11 SB208 

SAMPLE ID 115%20503 1 lSB20603 1 lSB20703 1 IS%20803 

CONSTITUENT (Units in ug/kg) DATE 09/l 2195 09/l 2195 091-l 2195 09/l 2195 

DEPTH tftf 4.00 4.00 4.00 4.00 

Acetone <12 u <12 u <I2 u <12 u 

Benzene <12 u <12 u <I2 u <12u 

Bromodichloromethane 412 u <12 u <12 u <I2 u 

Bromoform Cl2 u <12 u <I2 u Cl2 u 

Bromomethane <12 u <12 u <I2 u <12 u 

Carbon disulfide Cl2 u <12 u <12 u <12u 

Carbon tetrachloride <12 u <12 u <12 u <12 u 

Chlorobenzene <12 u <12 u <12 u <12u 

Chlorodibromomethane Cl2 u <12 u <12 u <I2 u 

Chloroethane <I2 u <I2 u <I2 u <:12u 

Chloroform Cl2 u <12 u Cl2 u <12 u 

Chioromethane <.12 u <12 u <12 u <12u 

1,l -Dichloroethane <12 u <12 u <12 u <12u 

1,2-Dichloroethane <12 u <12 u <.12u <12 u 

1,l -Dichloroethene <12 u <I2 u <12 u <12u 

1,2-Dichloroethene (total) Cl.2 u <12 u <12 u Cl2 u J 

1,2-Dichloropropane <12 u <12 u <I2 u <12 u 

:is- 1,3-Dichtoropropene Cl2 u <12u <I2 u <I2 u 

trans-1,3-Dichloropropene <I2 u <12 u <12 u <12 u 

Ethylbenzene Cl2 u <12 u <12 u <12 u 

2-Hexanone <12u <12 u <12 u <12 u 

2-Butanone <12u <I2 u <12u <72u 

1-Methyl-2-pentanone <12 u <12 u <12 u <I2 u 

\nethylene chloride <12u <12 u Cl2 u <12u 

jtyrene <12 u <12 u <12 u Cl2 u 

I, 1,2,2-Tetrachloroethane <12u Cl2 u Cl2 u <12u 

retrachloroethene <I2 u <12 u <12 u Cl2 u 

roluene <I2 u <I2 u <12 u Cl2 u 

I, 1,l -Trichloroethane <12 u <12 u <12 u Cl2 u 

I ,I ,2-Trichloroethane Cl2 u t12 u <12 u <12u 

rrichloroethene <12 u Cl2 u <12u <12 u 

Iinyl chloride .: <12:u. <12u,: .. <l?.U ;‘.. -‘cl? u 

I(ylene (total) Cl2 u <12 u Cl2 u <12 u 

‘::. : ,;. ,, :.:. .,: ..: ,.; 
. :‘: ;, ;‘,” 

/alues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 



CONSTITUMT~ (Units in uglkg) 

Acetone 

Benzene 

Bromodichforomethane 

Bromoform 

Bromomethane 

Carbon cfisuffide 

Carbon tetrachloride 

Cblorcbenzene 

Chforodibromomethane 

Chloroethane 

Chloroform 

Chloromethane 

1,l -Dichforoethane 

2-Dichloroethane 

,l -Dichloroethene 

,2-Dichloroethene (total) 

1,2-Dichloropropane 

cis-?.3-Dichforopropene 

trans-1,3-Dichloropropene 

Ethyfbenzene 

2-Hexanone 

2-Butanone 

4-Methyl-2-pentanone 

Methyfene chloride 

Styrene 

1 ,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Tofuene 

1 ,1 ,1 -Trichloroethane 

1 ,l.2-Trichloroethane 

Trichforoethene 

Vmyl~chloride .. 

Xyfene (total) 

Validated 

Volatile Organic Compounds 

BACKGROUND SUBSURFACE SOIL SAMPLES 

September 1995 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE ? 1 SBZOS 1 lSB230 

SAMPLE ID 1 lSB209D3 1 ISB21003 

DATE 09/l 2/95 09/12f95 

DEPTH wtf 4.00 4.00 

<13 u <12 u 

<13u <12 u 

<13 u <12 u 

<13 u Cl2 u 

<13 u <12 u 

Cl3 u <lZU 

<13 u <12 u 

< 1’3 u Cl2 u 

<13 u <I2 u 

<13u <I? u 

<13 u Cl2 u 

<13u <I2 u 

<13 u <12 u 

<13u ; <lZU- 

Cl3 u Cl2 u 

<13u Cl2 u 

<13 u Cl2 u 

<I3 u <lZU 

<13 u Cl2 u 

<I3 u <I2 u 

<13 u <12 u 

<13 u <I2 u 

<13 u <12 u 

<13 u Cl2 u 

<13 u <12 u 

c13u <I2 u 

<13 u <12 u 

<13 u Cl2 u 

Cl3 u <I2 u 

<13 u <12 u 

Cl3 u Cl2 u 

-<,13 u :’ :<I2 u 

Cl3 u <12 u 

Page: 1C of 1c 

Date: 01 /I 2196 

values represent total concentrations unless noted 

? 

< = Not detected at indicated reporting limit --- = Not analyzed 



Validated 
Page: 1A of 2c 

Semivolatile Organic Compounds Date: 12/28/95 
BACKGROUND SUBSURFACE SOIL SAMPLES 

September 1995 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 3 

SITE llSB201 11 SB202 11 SB203 11 SB204 

SAMPLE ID 115820103 1 lSB20203 11 SB20303 115820403 

CONSTITUENT (Units in ug/kg) DATE 09tl2195 OS/l 2195 OS/l 2195 09/l 2/95 

DEPTH (ft) 4.00 4.00 4.00 4.00 

Acenaphthene <400 u <400 u c410 u <380 U 

Acenaphthyfene <400 u <400 u x410 u ~380 U 

Anthracene <400 u <400 u <410 u <380 U 

Efenzo(a)anthracene <400 u <400 u <4YOU <380 U 

Benzo(b)fluoranthene <400 u <400 u <410 u <380 U 

Bento(k)fluoranthene <400 u <400 u <410 w <380 U 

Benzo(ghifperylene <400 u <400 u <410 u <380 U 

Benzotafpyrene <400 u <400 u <41o?J <380 U 

bis(2-Chforoethoxyfmethane <400 u <400 u <410 u <380 U 

bist2Chloroethyl) ether <400 u <4OOU <41ou <380 U 

bis(2-Ethylhexyhphthalate <400 u <400 u c410 u <380 U 

4-Bromophenyf phenyl ether <400 u <400 u <410 u <380 U 

Butyf benzyl phthalate <400 u <400 u <410 u <380 U 

Carbazole <400 u <400 u <410 u <380 U 

4-Chloro-3-methylphenol <400 u <400 u <410 u <380 U 

4Chloroanifine c400 u <400 u <4YO u <380 U J 

2-Chloronaphthalene <400 u <400 u <410 u <380 U 

2-Chlorophenol c400 u <400 u <410 u <380 U 

4Chlorophenyl phenyl ether <400 u <400 u <410 u <380 U 

Chrysene c400 u <400 u <41ou <380 U 

Dibenz(a,h)anthracene <400 u. <400 u <410 u <380 U 

Dibenzofuran c400 u <400 u <41ou . <380 U 

Dr-n-butyl phthalate <400 u <400 u <410 u <380 U 

Di-n-octyl phthafate <400 u <400 u <410 u <380 U 

1,2-Dichlorobenzene <400 u <400 u <410 u <380 U 

1,3-Dichlorobenzene <400 u <400 u C4lO u <380 U 

1,4-Dichlorobenzene <400 u <400 u <410 u <380 U 

3,3’-Dichlorobenzidine <400 u <400 u <41ou <380 U 

2,4-Dichforophenol <400 u <400 u <410 u <380 U 

Diethyl phthalate c400 p < 400 .w. <430-U ~380 U 

Dimethyl phthalate <400 u <400 u <410 u <380 U 

2;+Dimethylphenol : 1.4do:U. <400:-U .q4t&G. ..:’ :..:,<38OJj 

4,6-Dinitro-2-methylphenol <IO00 u <lOOO u <lOOO u c950 u 

2,4-Dfitrophenof cm0 .u < loDo.u <lODo~~ <95b.U, 

values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

J 

J - estimated concentration 



Validated 
Page: 2A of 2c 

-1 

Semivolatile Organic Compounds 

BACKGROUND SUBSURFACE SOIL SAMPLES 

September 1995 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kinas Bav. Georaia m 

Date: 12/28/95 

- 

SITE llSB201 1 lSB202 II SB203 3 1 SB204 

SAMPLE ID llSB20103 1 lSB20203 II SB20303 11 SB20403 

CONSTITUENT (Unifs in uglkg) DATE 09/l 2/95 09l12195 09/12195 09/I 2/95 

DEPTii tftf 4.00 4.00 4.00 4.00 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Fluoranthene 

fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno( 1,2,3-cd)pyrene 

lsophorone 

2-Methylnaphthalene 

2-Methylphenol 

4-Methylphenol 

‘yphthalene 

l!i 

-Nitroaniline 

-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

2-Nitrophenol 

4-Nitrophenof 

N-Nitrosodi-n-propylamine 

N-Nitrosodiphenylamine 

2,2’-oxybrsr 1 chloropropane) 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6TrichlorophenoI 

<400 u <400 u <410 u <380 U 

<400 u <400 u <410 IJ <380 U 

<400 u <400 u <410 u <380 U 

<400 u <400 u <470 u <380 U 

<400 u c400 u <410 u <380 U 

<400 u <400 u <4lOU <380 U 

<400 u <400 u <410 u <380 U 

<400 u <400 u <410 u <380 U 

<400 u <400 u <410 u <380 U 

c400 u X400 u <410 IJ <380 U 

<400 u <400 u <410 u <380 U 

<400 u <400 u <41OU <380 U 

<400 u <400 u <410 u <380 U 

<4oou <400 u <410 0 <380 U 

<lOOO u <IO00 u <lOOO u <950 u 

c1000 u <IO00 u <IO00 u c950 u 

<IO00 u <lOOO u <IO00 u <950 u 

<400 u <400 u <41ou <380 U 

<400 u <400 u <410 u <380 U 

<lOOO U < 1000 u <IO00 u cg50 u 

<400 u <400 u <410 u <380 U 

<400 u <4cJo u <410 u <380 U 

<400 u <400 u <410 u <380 U 

<lOOO u <lOcm u <1oDou c950 u 

<400 u <400 u <410 u c380 U 

c400 u <400 u <410 u <380 U 

<400 u <400 u <410 u <380 U 

<400 u <400 u <410 u <380 U 

<lOOO u <lOOO u <IO00 u <950 u 

<400 u <400 u <41ou <380 U 

represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J - estimated concentration 



Valiaateo 
Page: IB of 2c 

Semivolatile Organic Compounds Date: 12128195 
BACKGROUND SUBSURFACE SOIL SAMPLES 

September 1995 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia d 

SITE 11 SB205 11 SB206 11 SB207 11 SB208 

SAMPLE ID 1 15820503 1 lSB20603 1 lSB20703 11 SB20803 

CONSTITUENT (Units in uglkg) DATE 09/l 2/95 09/l 2195 09/-l 2195 09/l 2/95 

DEPTH (ft) 4.00 4.00 4.00 4.00 

Acenaphthene <410 u <410 u <400 u <410 u 

Acenaphthylene <470 u x410 u <400 u <410 u 

Anthracene <410 u <410 u <400 u <410 u 

Benzo(a)anthracene c410 u <410 u <400 tl <410 u 

Benzo(b)fluoranthene <410 u <410 u <400 u <410 u 

8enzolk)fluoranthene <410 u <410 u <4OOU <410 u 

Benzo(ghi)perylene <410 u <410 u <400 u <410 u 

Benzo(a)pyrene <410 u <410 u <400 u <410 u 

bis(2-Chloroethoxy)methane c410 u <410 u <400 u <410 u 

bis(2-Chloroethyl) ether <470 u <4lOU <400 u <410 u 

bis(2-Ethylhexyl)phthalate <410 u <410 u <400 u <410 u 

4-Bromophenyl phenyt ether <4-Iou <41ou <400 u <410 u 

Butyl benzyl phthalate <410 u <410 u <400 u <410 u 

Carbazole <4lO u x410 u <400 u <410 u 

4-Chloro-3-methylphenol <410 u <410 u <400 u <410 u 

4Chloroaniline c-410 u <4lO u c400 u <410 u Y 

2Chloronaphthalene c410 u <410 u <400 u <410 u 

Z-Chlorophenol c410 u <41ou <4DOlJ c410 u 

4-Chlorophenyl phenyl ether <410 u <410 u <400 u <410 u 

Chrysene c410 u <410 u -=I400 u c4’10 u 

Dibenz(a,h)anthracene <410 u <410 u c400 u <410 u 

Dibenzofuran <410 u x410 tf <4oou <410 u 

Din-butyl phthalate <410 u <410 u <400 u <410 u 

Ii-n-octyl phthalate <410 u (210) J <400 u 530 

1,2-Dichlorobenzene <410 u <410 u <400 u <410 u 

1,3-Dichlorobenzene <410 u c410 u <400 u <410 u 

1,4-Dichlorobenzene <410 u c410 u <400 u <410 u 

3,3’-Dichlorobenzidine <410 u c410 u c4Do IJ c410 u 

2,4-Dichlorophenol c410 u <410 u <400 u <410 u 

Xethyl phthahte <41OU c410 t3 (400 u <410 u 

Iimethyl phthalate <410 u <410 u <400 u c410 u 

2,4-Djmethylphenol : : <41ou <alou <4oou : <410 u 

%,6-Dinitro-2-methylphenol c1ooo u <IO00 u <IO00 u <lOOO u 

?,4-Dinitrophenoj ‘. .. : <1ooo:lJ <lODo u <10oc’:u, ~<lOOOU 

dafues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

) =Less than Detection Limit u 

I - estimated concentration 



Validated 

Semivolatile Organic Compounds 

BACKGROUND SUBSURFACE SOIL SAMPLES 

September 1995 

Page: 2B of 2c 

Date: 12/28/95 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia a 
SITE llSB205 11 SB206 1 ‘iSB207 llSB2OB 

SAMPLE ID llSB20503 llSB20603 138820703 13 5820803 

CONSTlTUElUT (Units in uglkg) DATE 09/12/95 09/l 2195 091-I 2195 09112195 

DEPTH Ift) 4.00 4.00 4.00 4.00 

2,4-Dinitrotoluene 

2,6-Dinitrotoluene 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(l,2,3-cdlpyrene 

Isophorone 

2-Methylnaphthalene 

P-Methylphenol 

4-Methylphenol 

‘aphthalene 

4 

-Nitroaniline 

-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

2-Nitrophenol 

<410 u <410 u <400 u <410 u 

<410 u c410 u <400 u <410 u 

<410 u <410 u <400 u <410 u 

c410 u 1410 u <400 u <410 u 

<410 u <410 u <400 u <410 u 

c410 u <410 u <4oou <410 u 

4410 u <410 u <400 u <410 u 

c410 u <410 u <400 u <410 u 

<410 u <410 u <400 u <410 u 

c410 u <410 u <4oow <410 u 

c410 u <410 u c400 u c410 u 

<410 u <410 u <400 ff <410 u 

<410 u <410 u <400 u <410 u 

<410 u <410 u <400 u <410 u 

<lOOO u <IO00 u <lOOO u <lOOO u 

<IO00 u <1000u <IO00 u c1ooou 

<IO00 u <IO00 u <IO00 u <IO00 u 

4410 u <410 u <400 u <410 u 

<410 u <410 u <400 u <410 u 

I 4-Nitrophenol <IO00 u < 1000 u <1000u <IO00 u 

N-Nitrosodi-n-propylamine <410 u <410 u <400 u <410 u 

N-Nitrosodiphenylamine <410 u <410 u <400 w c470 u 

2,2’-oxybrsfl chloropropane) <410 u <410 u <400 u <410 u 

Pentachlorophenol < 1000 u <lODo u <IO00 u < 1000 u 

Phenanthrene <410 u <410 u <400 u <410 u 

Phenol <410 u <410 u <400 u <410 u 

Pyrene <410 u <410 u <400 u c410 u 

1,2,4-Trichlorobenzene <410 u <410 u <400 w <410 u 

2,4,5-Trichlorophenol <lOOO u <IO00 u <lOOO u <IO00 u 

2,4,6Trichlorophenol <410 u <470 u c400 u <410 u 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

J - estimated concentration 



Validated 

Semivolatile Organic Compounds 

BACKGROUND SUBSURFACE SOIL SAMPLES 

September 1995 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1C of 2c 

Date: 12128l95 

SITE 11 SBZOS 1 lSB210 

SAMPLE ID 1 IS820903 11SB21003 

CONSTITUENT (Units in ug/kg) DATE 09/l 2/95 OS/l 2195 

DEPTH tftf 4.00 4.00 

Acenaphthene <440 u <410 u 

Acenaphthylene <440 u <410 u 

Anthracene <440 u <410 u 

Benzo(a)anthracene <440 u <410 u 

Benzo(b)fluoranthene <440 u <410 u 

BentofkJfluoranthene c440 u <4lOU 

Benzofghijperylene <440 u <410 u 

BenzoiaJpyrene <440 u <410 lJ 

bis(2-ChloroethoxyJmethane <440 u <410 u 

bis(2-Chloroethyl) ether c440 u e47ou 

bis(2-EthylhexylJphthalate <440 u <410 u 

4-Bromophenyl phenyl ether <440 u <4iO w 

Butyl benzyl phthalate <440 u c410 u 

Carbazole <440 u <410 ff 

4-Chloro-3-methylphenol <440 u <410 u 

4Chloroaniline <440 u <41ou J 

2Chloronaphthalene <440 u <410 u 

2-Chlorophenol <440 u c410 u 

4-Chlorophenyl phenyl ether <440 u <410 u 

Chrysene <440 u c410 u 

Dibenz(a,h)anthracene <440 u. <410 u 

Dibenzoforan <440 u t410 I3 

Dt-n-butyl phthalate <440 u <410 u 

Di-n-octyl phthalate <440 u <410 u 

1,2-Dichlorobenzene <440 u c410 u 

1,3-Dichlorobenzene <440 u <410 u 

1,4-Dichlorobenzene c440 u <410 u 

3,3’-Dichlorobenzidine <440 u <41ou 

2,4-Dichlorophenol <440 u <410 u 

Dietbyl phthalate <440 u <410~U 

Dimethyl phthalate <440 u c410 u 

2,4Dimethylphenol <44O.N C4TO 7.p. 

4,6-Dinitro-2-methylphenol Cl100 u <lOOO u 

2,4-Dinitrophenol <1100 u ~<‘ldoolJ 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

J 

J - estimated concentration 



Validated 

Semivolatile Organic Compounds 

BACKGROUND SUBSURFACE SOIL SAMPLES 

September 1995 

Page: 2C of 2c 

Date: 12128195 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE 11 s9209 1 lSB210 

SAMPLE ID 1 lSB20903 llSB21003 

CONSTITUENT (Units in uglkg) DATE 09/12/95 09/l 2195 

DEPTH (ftf 4.00 4.00 

I2,4-Dinitrotoluene <44ou <41ou I 
2,6-Dinitrotoluene 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachtorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

Indeno(l,2,3-cd)pyrene 

Isophorone 

2-Methylnaphthalene 

P-Methylphenol 

4-Methylphenol 

‘raphthalene 

4-Nitroaniline 

* 

-Nitroaniline 

-Nitroaniline 

Nitrobenzene 

2-Nitrophenol 

4-Nitrophenol 

1 N-Nitrosodi-n-propylamine 

N-Nitrosodiphenylamine 

2,2’-oxybisfl-chloropropane) 

Pentachlorophenol 

Phenanthrene 

Phenol 

pyrene 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6Trichlorophenat 

<44ou <41ou 

<44ou <41ou 

<440 u <4?OU 

<44ou <41ou 

<440 u <41ou 

<44ou <41ou 

<440 u <41ou 

<44ou <41ou 

<440 u <41ou 

<44ou <41ou 

<440 u <41otJ 

<44ou <41ou 

<44ou c4700 

<llOO u <lOOO u 

<I100 u <lOoo u 

<I100 u <lOOO u 

<440 u <41ou 

<44ou <41ou 

<llOOU c 1000 u 

<44ou <41ou I 

<440 u <41ou 

<44ou c41ou 

Cl100 Ll <1000 u 

<44ou <41ou 

<440 u -=4tou 

<44ou <41ou 

<440 u <41ou 

<llOO u <lOOO u 

<44ou c42otI 

.., ,.. .: 
.._.. .; ., ‘. 

:. 
: 

alues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J - estimated concentration 



Validated 

Pesticides/PCBs 

BACKGROUND SUBSURFACE SOIL SAMPLES 

September 1995 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1A of 1c 

Date: 12/28/95 

CONSTITUENT (Units in uglkg) 

Aldrin 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC (Lindane) 

alpha-Chlordane 

gamma-Chlordane 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Dieldrin 

EndosuWan I 

Endosulfan II 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

Endrin ketone 

Heptachlor 

Heptachlor epoxide 

Methoxychlor 

Toxaphene 

Aroclor-1016 

Aroclor- 122 1 

hoclor-1232 

Plroclor-1242 

4roclor-1248 

hoclor- 1254 

&roclor-1260 

SITE 

SAMPLE ID 

DATE 

DEPTH tft) 

17SB201 11 SB202 1 IS9203 11 SB204 

115620103 1 ‘lSB20203 11SB20303 115820403 

09/l 2/95 09/l 2195 09/12/95 09/I 2195 

4.00 4.00 4.00 4.00 

<2 u <2 u <2 u <2u 

<2 UJ <2 UJ <2 UJ <2 UJ 

<2 u <2 u <2 u <2 u 

<2 u c2u c2u c2u 

<2 u <2 u <2 u <2 u 

<2 u <2u <2# <2 u 

<2 u <2 u <2 u <2 u 

<4 u <4 u <4U <4u 

<4 u <4 u <4 u <4 u 

<4u <4u <4u <4u 

<4 u <4 u <4 u <4 u 

<2 u <2U <2 u <.2 u 

<4u <4u <4 u <4 u 

<4u c4u <4U <4u 

<4 u <4 u <4 u <4 u 

c4u <4u c4u c4u J 

<4 u <4 u <4 u <4 u 

<2 u <2 u <2u <2 u 

<2 u <2 u <2 u <2 u 

<22 u <21 u c21 u <20 u 

<220 u <210 u <210 u <200 u 

<42 U <41 u <41 u <38 U 

<86 u <83 U <84 U <77 u 

<42 U <41 u <41 u <38 U 

<42 U <41 u <41 u <38 U 

<42 U c47 u c41 u <38 U 

<42 U <41 u <41 u <38 U 

<42 U <41 u <41 u ~38 U 

‘. 

,. 

dalues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J 

I - estimated concentration 



c 

Validated 

Pesticides/PCBs 

BACKGROUND SUBSURFACE SOIL SAMPLES 

September 1995 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: IB of 1c 

Date: 12128195 

SITE 17SB205 llSB206 llSB207 ‘I 1 SBZOB 

SAMPLE ID llSB20503 llSB20603 1 lSB20703 1 ‘l SB20803 

CONSTITUENT (Units in ug/kg) DATE 09/l Z/95 09/l 2195 09/I 2195 0911 z/95 

DEPTH Wt) 4.00 4.00 4.00 4.00 

Aldrin <2 u <2 u 

alpha-BHC <2 UJ <2 UJ 

beta-BHC <2 u <2 u 

I delta-WC c2u <2u <2 u <2u 

gamma-BHC (Lindane) 

alpha-Chlordane 

gamma-Chlordane 

4,4’-DDD 

4,4’-DDE 

4,4’-DDT 

Dieldrin 

Endosuffan I 

Endosulfan II 

%dosulfan sulfate 

-ndrin 

E ndrin aldehyde 

Endrin ketone 

Heptachlor 

Heptachlor epoxide 

Methoxychlor 

Toxaphene 

Aroclor-1016 

Aroclor- 122 1 

Aroclor-1232 

Aroclor-1242 

Aroclor- 1248 

Aroclor- 1254 

Aroclor-1260 

<2 u <2 u <2 u <2 u 

<2 u <2 u <2 u <2 u 

<2 u <2 u <2 u <2 u 

<4u <4 u <4 u <4u 

<4 u <4 u <4u <4 u 

<4u <4u <4tf c4u 

c4u <4 u <4 u <4 u 

<2 u <2tJ <2u <2 u 

<4 u <4 u <4 u <4 u 

<4u <4u <4u <4 u 

<4 u <4u <4 u <4 u 

<4u <4u <4u <4u 

<4 u <4 u <4u <4 u 

<2 u <2U <2 u <2 u 

<2 u <2 u <2 u c2 u 

<2’1U <22 u <21 u <21 u 

<210 u <220 u <210 u <210 u 

<41 u <42 u <4ou <41 u 

<83 U <86 u <82 U <83 U 

<41 u <42 U <40 u <41 u 

<41 u <42 U <40 u c41 u 

<41 u c42 U c40 u <41 u 

<41 u <42 U <40 u <41 u 

c41 u <42 u <4ou <47 u 

. . : 

represent total concentrations unless noted C = Not detected at indicated reporting limit ---= Not analyzed 

J - estimated concentration 



Validated 
Page: IC of IC 

Pesticides/PCBs 

BACKGROUND SUBSURFACE SOlL SAMPLES 

September 1995 

Date: 12/28/95 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

CONSTITUENT (Units in uglkg) 

SITE 1 lSBZO9 llSB210 

SAMPLE ID 115820903 1 lSB21003 

DATE 09/l z/95 09/12/95 

DEPTH Iftl 4.00 4.00 

Aldrin 

alpha-BHC 

beta-BHC 

delta-BHC 

gamma-BHC (Lindanel 

alpha-Chlordane 

gamma-Chlordane 

4.4’-DDD 

4,4’-DDE 

4,4’-DDT 

Dieldrin 

Endosulfan i 
Endosulfan ll 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

Endrin ketone 

Heptachlor 

Heptachlor epoxide 

Methoxychlor 

Toxaphene 

Aroclor-1016 

Aroclor- 122 1 

Aroclor-1232 

Aroclor- 1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

<2 u <2 u 

<2 UJ <2 UJ 

<2 u <2 u 

<2u c2 u 

<2 u <2 u 

<2 u <2 u 

<2 u <2 u 

<4 u K4t.J 

<4u <4 u 

<4u <4u 

<4 u <4 u 

<2 u <2tJ 

<4u <4 u 

<4u <4U 

<4u <4 u 

c4u <4u J 

<4u <4 u 

c2 u <2 u 

<2 u <2 u 

<21 u <Zl u 

<210 u. <210 u 

<41 u <41 u 

<84 U <84 U 

<41 u <41 u 

<41 u <41 u 

<41 u <41 u 

<41 u <41 u 

c41 u <4I u 

i 

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

Values represent total concentrations unless noted < = Not detected at indicated reporting limit ---= Not analyzed 

J - estimated concentration 



Validated Analytical Data for Trench Soil and Liquid Samples 



Validated 

Inorganic Analytes 

TRENCH SOIL SAMPLES 

November 1994 

Page: 1A of 1c 

Date: 12123195 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia - 

SITE TRENCH-l 1 TRENCH-1 ‘I TRENCH-1 2 TRENCH-1 2 

SAMPLE ID llTSl1 llTS31 1 lTS12 1 ITS12 

CONSTlTUENT Mnits in mgfig) DATE 11122194 11122194 1 li22/94 11122/94 

DEPTH fftt 1.00 4.90 1 .oo 4.00 

I Aluminum --- 2780 J _-- 1640 J I 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

iron 

Lead 

‘agnesium 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Sulfide 

Thallium 

Tin 

Vanadium 

Zinc 

-- CO.48 U --- -co.44 u 

--- <0.72 U __- <0.66 u 

--- 7.7 J -_- 4.5 J 

--- CO.24 U --- co.22 u 

--- --- 10.24 U co.22 u 

--- 2580 --- 545 J 

--- 3.6 __- 1.9 J 

--- 0.78 J --- 0.73 J 

A- 0.93 J --- <Cr.44 UJ 

CO.6 U -_- <0.55 u --- 

-- 1140 m-e 838 

--- 7.9 __- 3 

-- 305 J --- 743 J 

_-- 14.6 J --- 7.9 J 

_-- <0.13 u --- co.1 u 

__- 1.1 J --- 0.85 J 

-we 55.7 J --- 33.6 J 

--- <0.96 U --- <0.88 u 

v-v <0.24 u --- co.22 u 

--- 211 J --- 172J 

-we 64 J --- <54 UJ 

__- <1.4 u --_ <1.3 u 

-- --- --_ --_ 

--- 4.8 J -__ 2.2 J 

-ST 15.7 --- ~6.7 U 

,,., j.. i. 

alues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Validated 
Page: IB of IC 

Inorganic Analytes 

TRENCH SOIL SAMPLES 

November 1994 

Date: 12123195 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 
I 

I 
SITE TRENCH-2 TRENCH-2 TRENCH4 TRENCH4 

SAMPLE ID 11 TSQ2 13TS02 1 ‘lTSO4 11 TS04 

CONSTITUENT (Units in mg/kg) DATE 11 /I 6194 11116/94 lll’17194 11/17194 

DEPTH Iftf 1.00 4.00 1.00 5.00 

Aluminum 

Antimony 

Arsenic 

3arium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Sulfide 

Thallium 

Tin 

Vanadium 

Zinc 

--- 1160 --- 1980 J 

--- <0.43 u ___ <0.51 u 

--- co.64 U --- <0.77 u 

--- 2.3 J --- 4.5 J 

--- <0.21 u _-- CO.26 U 

I- co.21 u ^-- CO.26 U 

-__ <94.6 U --- 274 J 

-_ 1.3 J --- 2.2 J 

--- <0.43 u --- 0.87 J 

__- <0.43.U m-m. CO.51 UJ 

<0.54 UJ --- <0.63 U --- 

.-- 550 --- 607 

-_- 1.8 _-_ 2.8 

-_ 47.8.l --I 99.5 J 

-_- 3.4 --- 11.3 J 

-- <O.ll u --_ co.13 LJ u 

__- 0.77 J --- 1.1 J 

--_ <22.7 U --- 33.7 J 

___ <0.86 u --- <l u 

--- <0.21 u --- CO.26 U 

-__ <109 u --_ 204 J 

--- <55 u --- <61 UJ 

--- <I.3 u --- Cl.5 u 

-- --- --_ -- 

-_- 1.7 J --- 3J 

-- c3u --_ 34.9 

: 

:: : 
.‘. ,. ., . 

,.: : ,. 
: : 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit --=Not analyzed 

J = estimated concentration 



Validated 

Inorganic Analytes 

TRENCH SOIL SAMPLES 

November 1994 

Page: 1C of 1c 

Date: 12/23/95 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE TRENCH-7 TRENCH-7 TRENCH-8 TRENCH-8 

SAMPLE ID 11 TS07 1 ITS07 1 lTS08 1 ITS08 

CONSTITUENT [Units in mg/kg) DATE 17/18/94 1 Ill 8194 11119/94 11 I1 9/94 

DEPTH tftf 1.00 6.00 1 .oo 4.00 
4 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Cbromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

lagnesium 

_-- 1460 J --- -__ 

--- co.48 U --- <37.2 U 

_-- <0.72 U --- <0.62 U 

--- 5.3 J --- 2.5 

_-- <0.24 U --- <0.62 U 

--- <0.24 U --- Cl.2 u 

_-- 216 J --- --_ 

-- 2.2 J --- <2.5 lJ 

--- 0.81 J --- c6.2 U 

-- KO.48 tfJ -“- 2.6 

<0.6 U --_ co.31 u --_ 

-- 722 we. -_ 

--- 1.8 --- 1.8 

-- 92.3 3 __- _-_ 

--- 8.9 J --- --- 

Nickel 

Potassium 

Selenium 

Silver 

Sodrum 

Sulftde 

Thalkum 

Tfn 

Vanadwm 

Zinc 

-- co.12 u -_- co.72 u 

--- 0.72 J --- <5 u 

--- 36.3.J -v^ I- 

--- CO.96 U -__ CO.62 U 

e-e <0.24 U --- Cl.2 UJ 

--- 175 J -_- --- 

-I <62 UJ --- <62 U 

__- <1.4 u --- <1.2 u 

-_ --- --- <124 U 

--_ 2.1 J --- <6.2 U 

-I <7.4 u _-- 7.4 

I ‘. .. ,. : 1 
represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Validated 

Volatile Organic Compounds 

TRENCH SOIL SAMPLES 

November 1994 

Page: IA of 28 

Date: 01/l 2/96 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE TRENCH-1 1 TRENCH-l 2 TRENCH-2 TRENCH4 

SAMPLE ID llTS11 11TSl2 11TS02 llfS04 

CONSTITUMT (Units in ug/kg) DATE 1 li22/94 11 I22194 11116194 11/17/94 

DEPTH Wt) 4.00 4.00 4.90 5.00 
I 
Acetone <I2 UJ <30 UJ <11 u <17 UJ 

Acetonitrile --- _-_ --- --- 

‘Acrolein ___ ___ -_- --- 

Acrylonitrife -- --- --- --- 

3-Chloro-1 -propene --- --- _-- -__ 

Benzene 1’ c12u <I1 u <-jl u <13lJ 

Bromochloromethane --- --- --- -_- 

Bromodichloromethane <12 u <ll u <11 u <13U 

Bromoform <12 u <ll u Cl1 u <13u 

Bromomethane <12 u Cl1 u <11 u <13u 

2-Butanone cl2 UJ Cl1 u <I1 u <13u 

Carbon disutiide Cl2 u <ll u Cl5 u <73u 

Carbon tetrachloride <12 u Cl1 u <11 u <13u 

2-Chloro- 1,3-butadiene -- .:- *-_ A_ 

Chlorobenzene <12 u Cl1 u <11 u <13u 

Chloroethane <12u Cl1 u Cl1 u <13u 

2-Chloroethylvinylether --- -__ ___ --- 

Chloroform <l2U <I? u <ll’U <13u 

Chloromethane <I2 u Cl1 u <11 u c13u 

Chlorodibromomathane <12.u <ll u <ll u <13u 

1,2-Dibromo-3-chloropropane --- -_- --- --- 

1,2-Dibromoethane _I _-_ --- --- 

Dibromomethane --- -_- --- -__ 

1,2-Dichlorobenzene (VOA) -- --_ _-_ -_ 

1,3-Dichlorobenzene WOA) --- --- -__ --- 

1,4-Dichlorobenzene WOA) -I w-v -_- -- 

trans-1,4-Dichloro-2-butene --- --_ --- --- 

1 ,I-Dichloroethane <12u <I1 u <II u <13u 

1,2-Dichioroethane <12 u Cl1 u <ll u <l3U 

1,l -Dichloroethene <12&I (11 u <ll u Cl3 u 

1,2-Dichloroethene (total) Cl2 u Cl1 u Cl1 u <13u 

@s-l ,2S)ikhl&oath&e “’ ,: :; :, -7 ‘-we *_- *- 
,. ..:., 

trans-1,2-Dichloroethene --- --- --- --- 

j:;~-~chio;‘i;p~~p~“e~‘:‘:;‘-‘:. .:::, ,:‘.: ‘, : 1” 1’ ~<<l..::. ‘:’ .<l$.U’ : <j$ u : .. <13u. .i?.’ 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

I 

J = estimated concentration 

R = rejected 



Validated 

Volatile Organic Compounds 

TRENCH SOIL SAMPLES 

November 1994 

Page: 2A of 2B 

Date: 01 /I 2196 

t 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

CONSTITUMT (Units in uglkg) 

cis-1,3-Dichloropropene 

trans-1,3-Dichloropropene 

1,4-Dioxane 

Ethylbenzene 

Ethyl methacrylate 

2-Hexanone 

lodomethane 

lsobutyl .alcohol 

Methacrylonitrile 

Methyl methacrylate 

4-Methyl-2-pentanone 

Methylene chloride 

Pentachloroethane 

‘*opiodtrile 

SITE 

SAMPLE ID 

DATE 

DEPTH /f-t) 

TRENCH-l 1 TRENCii-12 TRENCH-2 TRENCH4 

IlfS11 1 lTS12 1 ITS02 11 TS04 

7 1122194 11 I22194 11116194 11177/94 

4.00 4.00 4.00 5.00 

<12 u <I1 u <l-l u <13 u 

<12u Cl1 u <ll u <13 u 

--- --- ___ -_- 

<I2 u <11 u Cl1 u Cl3 u 

--- _-_ --- --- 

Cl2 u <ll u Cl1 u c13u 

--- _-- _-- --- 

a- --- _-- -- 

--- --- --- --_ 

be- --- -.- SW.. 

<I2 u Cl1 u <II u <13u 

<12 u 411 u <ll u <13 u 

--- --- __- --- 

&. __- _-- -- 

tyrene 

,1,1,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1 ,l, 1 -Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethene 

Tnchlorofluoromethane 

1,2,3-Trichloropropane 

Vinyl acetate 

tiny1 chloride 

Xylene (total) 

<12 u <ll u <I1 u <13 u 

-_- --- --- --- 

<I2 u <11 u <I1 u <I3 u 

<12u <ll u <11 u Cl3 u 

<12 u <ll u <ll u <13 u 

<12 u <ll u <ll u <13 u 

<12 u <ll u <ll u <13 u 

<I2 u <I1 u <I1 u <I3 u 

-_- --- _-_ --- 

-- --- _-_ -- 

--- --- --_ --- 

412 u <11 u <11 u <13u 

<I2 u <ll u <ll u <I3 u 

alues represent total concentrations unless noted < = Not detected at indicated reporting limit -- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 
Page: IB of 28 

Volatile Organic Compounds 

TRENCH SOIL SAMPLES 

November 1994 

Date: 01/12/96 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE TRENCH-7 TRENCH-8 

SAMPLE ID 11 TS07 1 ITS08 

CONSTITUENT (Units in uglkg) DATE 11 II S/94 1 x119/94 

DEPTH Ift) 6.00 4.00 

Acetone <12 u <62 UJ 

Acetonitrile 

Acrolein 

Acrylodtrile 

___ <62 U 

--_ <62 UR 

--- <62 U 

/3-Chloro-1 -propene --_ <6 U I 

Benzene <12 u <6 U 
I 

Bromochloromethane 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon disutfide 

Carbon tetrachloride 

2-Chloro-1,3-butadiene 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinylether 

Chloroform 

Chloromethane 

-__ --- 

<12U <6U 

<12 u c6 U 

<12u <lZU 

<12 u 3J 

<I2 u <6U 

<12 u <6 U 

-- <6U 

<12 u c6 U 

<I211 <12u 

-__ -_- 

<12U <6U 

Cl2 u Cl2 u 

Chlorodibromomethane <I2 u <6 U 

I -’ 1.2 Dlbromo-3-chloropropane 

1,2-Dibromoethane 

Dlbromomethane 

1,2-Dlchlorobenzene WOA) 

-_- <6U 

--_ <6 U 

-- _A- 

Il,3-Dtchlorobenzene (VOA) --_ --- 
I 

1,4-Dichlorobenzene WOA) -- v-v 

trans-1,4-Dichloro-2-butene -_- <6 U 

1, f-Dichloroethane <12u <6U 

1,2-Dichloroethane <12 u <6 U 

1 ,l -Dichloroethene <12 u CBU 

1,2-Dichloroethene (total) Cl2 u <6 U 

cisid;2-Di~~orosthene . . .-- ,. --7 . . . . :., 
. . . ,. 

trans-1 ,P-Dichloroethene --- --- 

,:;:~-&&lo&p;&ane : :. j . . : 4’2.U:. ,,;. :,.&u. ,: ,... : ,,; . . . . ‘.:/ ,‘~:,:~.:j: . . ‘;.- .. 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---= Not analyzed 

J = estimated concentration 

R = rejected 



Validated 
Page: 2B of 28 

Volatile Organic Compounds 

TRENCH SOIL SAMPLES 

November 1994 

Date: 01 /12/96 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia - 

SITE TRENCH-7 TREfGH-8 

SAAnPLE ID 13 TS07 1 ITS08 

CONSTITUENT (Units in uglkgf DATE 1 l/1 8194 1 l/19/94 

DEPTH Ift) 6.00 4.00 

cis-1,3-Dichloropropene 

trans-1,3-Dichtoropropene 

1,4-Dioxane 

Ethylbenzene 

Ethyl methacrylate 

Z-Hexanone 

lodomethane 

lsobutyl alcohol 

Methacrylonitrile 

Methyl methacrylate 

4-Methyl-2-pentanone 

Methylene chloride 

Pentachloroethane 

‘vopionitrile 

Styrene 1 1 ,I, 1,2-Tetrachloroethane 

1 ,I ,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1 ,l, 1 -Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethene 

Tnchlorofluoromethane 

1,2,3-Trichloropropane 

Vinyl acetate 

Vinyl chloride 

Xylene (total) 

<I2 u <6 U 

<12 u <6 U 

--_ Cl200 UR 

c12u <6U 

--- <6 U 

<12u <62 u 

--_ <I2 u 

--- <620 UR 

-__ <25 u 

--- <6W 

Cl2 u <62 U 

<12 u <6U 

--_ <2000 u 

-- ~25 U 

<I2 u <6 U 

-- <6U 

<I2 u <6 U 

<12u <6U 

<12u <6 U 

<12u <6U 

<I2 u <6 U 

<I2 u <6U 

-_- <6 U 

-- <6 U 

__- <62 UJ 

<I2 u <12 u 

<12u <6 U 

. .. : .’ . . 
: : : ,... . . ‘: .., 

alues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 
Page: 1A of 48 

Semivolatile Organic Compounds 

TRENCH SOIL SAMPLES 

November 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Date: 12123195 

SD-E TRENCH-l 1 TRENCH-1 2 TRENCH-2 TRENCH4 

SAMPLE ID 11TSll 1 lTS12 1 ‘lTS02 11 TS04 

CONSTITUENT (Units in ttgjkg) DATE 11 J22J94 1 I I22194 1 III 6194 11/17/94 

DEPTH Ml 4.00 4.05 4.00 5.00 

Acenaphthene 24 J <360 U <360 U <420 U 

Acenaphthylene 

IAcetophenone 

<360 !J C360 u <360 U <420 U 
I 

--_ __- --- --- I 

~ 2-Acetylaminofktarene 

84-Aminobiphenyl 

--- __- --- --_ 

_-_ -__ --- ___ 

Aniline --_ --- _-- --- 

Anthracene 34 J <360 U <360 U <420 U 

Aramite, total --- ___ __- -- 

Benzidine --- --- --- -__ 

Benzo(a)anthracene <360 U t360 U <360 U ~420 U 

Benzo(b)fluoranthene 74 J <360 U <360 U <420 U 

Bento(k)fluoranthene 

Benzo(ghi)perylene 

Benro(a)pyrene 

Benzoic acid 

Benzyl alcohol 

bis(2-Chloroethoxy)methane 

bis(Z-Chloroethyl) ether 

bis(Z-ChloroisopropyI)ether 

bis(2-Ethylhexyl)phthalate 

30.J <36OU ~360 U <420 U 

36 J <360 U <360 U <420 U 

54J ~360 tl <360 U <420 U 

__- --- --- --- 

--- ---. --- _- 

<360 U <360 U <360 U <420 U 

<360 U <360 U <36OU <420 U 

<360 U <360 U <360 U <420 U 

<360 U <360 U C360 u C420 U 

4-Bromophenyl phenyl ether 

Butyl benzyl phthalate 

Carbazole 

4-Chloro-3-methylphenol 

4-Chloroaniline 

2-Chloronaphthalene 

2-Chlorophenol 

CChlorophenyl phenyl ether 

Chrysene 

~360 U <360 U 

<360 U <360 U 

~360 U <360 U 

<360 U <360 U 

<360 U <360 lJ 

<360 U <360 U 

<360 U <360 U 

<360 IJ <360 U 

<360 U <360 U 

<360 U 

~360 U 

~360 UJ 

<360 U 

<360 U 

<360 U 

<360 U 

<360 U 

~360 U 

<420 U 

<420 U 

<420 U 

c420 U 

<420 U 

<420 U 

<420 U 

<420 U 

<420 U 

Dibenz(a,h)anthracene < 360 .U ~360 U ~360 U ~420 U 

Dibenzofuran <360 U <360 U <360 U <420 U 

Df-n-butyl phthalate : . . <‘360: U <:3+U 64.J c420 u 

Di-n-octyl phthalate <360 U <360 U ~360 U <420 U 

1 ,P:DChlorodenzene :,’ ’ : c’36O.U :. ‘c’36O’i.l: <36O,U., .: .<42ou 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit ---= Not analyzed 

J = estimated concentration 

3 = rejected 



0 

Validated 

Semivolatile Organic Compounds 

TRENCH SOIL SAMPLES 

November 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 2A of 4B 

Date: 12123195 

CONSTITUENT (Units in uglkgl 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

3,3’-Dichlorobenzidine 

2,4-Dichforophenol 

2,6-Dichlorophenol 

Diethyl phthalate 

Dimethyl phthalate 

7,12-Dimethybenzfafanthracene 

p-(Dimethylamino)azobenzene 

3,3’-Dimethylbenzidine 

2,4-Dimethylphenol 

1,3-Dinitrobenzene 

4,6-Dinitro-2-methylphenol 

SITE 

SAMPLE ID 

DATE 

DEPTH fftf 

TRENCH-1 1 TRENCH-1 2 TRENCH-2 TRENCH4 

11TSll 11TS12 1 ‘ITS02 1 ITS04 

11122194 1% 122194 11116i94 11117/94 

4.00 4.00 4.00 5.00 

<360 U <360 U <360 U <420 U 

<360 U <36OLl <36OU <420 U 

<360 UJ <360 UJ <360 U <420 UJ 

<360 U <36OU <36OU <420 U 

--- --_ -__ --- 

<36OlJ <36OU <36OU <420 U 

<360 U <360 U <360 U <420 U 

-a _-_ --- -_ 

_-- --- --_ --- 

a-- --- --^ a1 

c360 U ~360 U <360 U <420 U 

v-w _-- -we --- 

<87OU <870 U <86OU <lOOO u 

4 
4-Dinitrophenol 

4 

,4-Dinitrotoluene 

,6-Dinitrotoluene 

Diphenylamine 

<870-U <87OU <86OU <lOOO u 

c360 U c360 U <360 U <420 U 

<36OU <36OU <360# <420 U 

--- --- --- --- 

1,2-Diphenyihydrazine er- --- ^-- --- 

Ethyl methanesulfonate --- --- --- --_ 

Fluoranthene 22o.I <36OU <36OU <420 U 

Fluorene 22 J c360 U <360 U <420 U 

Hexachlorobenzene <360 U <36OU <36OU <420 U 

Hexachlorobutadiene ~360 U c360 U <360 U <420 U 

Hexachlorocyclopentadiene <36OU <36OU <36OtJ <420 U 

Hexachloroethane <360 U <360 U ~360 U <420 U 

Hexachlorophene -c --- --- -- 

Hexachloropropene --- --- --- --_ 

Indeno(l.2,3-cdfpyrene 37 J <36OU <36OU <420 U 

lsophorone <360 U c360 U <360 U <420 U 

Isosafrole, totaf -- _*- -_- _*_ 

Methapyrilene --- --- --- --- 

Mith$ ~methanesulfonate --- VW. -we --- 

3-Methylcholanthrene -me --- --_ --- 

f&&.,yi&,fi~F;a~en~ ;. .:. .:. ,.<&b:Ij:.‘j ‘.: &60.u ‘,j: .‘: <:360:tf:., .., <42o:u 

represent total concentrations unless noted < = Not detected at indicated reporting limit --= Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Semivolatile Organic Compounds 

TRENCH SOIL SAMPLES 

November 1994 

Page: 3A of 48 

Date: 12123195 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE TRENCH-l 1 TRENCH-1 2 TRENCH-2 TRENCH4 

SAMPLE ID llTS’l1 1 lTS12 1 ITS02 11 TS04 

CONSTITUMT (Units in uglkg) DATE 11122/94 11 I22194 11116194 7 1 /I 7/94 

DEPTH Wtt 4.00 4.00 4.00 5.00 

2-Methylphenol 

3-Methylphenof 

3-&4-Methylphenol 

Cfvlethyfphenof 

Naphthalene 

1,4-Naphthoquinone 

1 -Naphthylamine 

2-Naphthylamine 

2-Nitroaniline 

3-Nitroaniline 

4-Nitroaniline 

Nitrobenzene 

5-Nitro-o-toluidine 

4-Nitroquinoline- 1 -oxide 

2-Nitrophenol 

4Nitrophenof 

N-Nitrosodi-n-butylamine 

N-Nitrosodiethylamine 

N-Nitrosodimethylamine -__ --- --- --_ 

<360 U <360 U <360 U <420 U 

-- --- ___ --- 

__- --- -_- _-- 

~360 U <360 U <360 U <420 U 

18OJ <360 U <360 U <420 U 

--- --- --- ^-- 

--- --- --- --- 

--- --- --- -- 

~870 U <870 U <860 u < 1000 u 

<870 U <870 U <860 U c1ooou 

<870 U <870 U <860 u c1ooo u 

~360 U <360 u ~360 U <420 U 

__- --- --- --- 

--- --_ --- -_ 

<360 U <360 U <360 U ~420 U 

~870 U <870 U <860 u <lOOO u b 

_-- _-_ _-- --- 

--- -me --- -- 

<360 U <360 U <360 U <420 u N-Nitrosodiphenyfamine 

N-Nitrosodiphenylamine and diphenylamine 

N-Nitrosodi-n-propyfamine 

N-Nitrosomethylethylamine 

N-Nitrosomorpholine 

N-Nitrosopiperidine 

N-Nitrosopyrrolidine --- --- --- -- 

_-- --- ___ --- 

<360 U <360 U <360 U <420 U 

-__ --- -_- -__ 

-- --- --- -- 

--- --- --- --- 

2,2’-oxybis(l-chloropropane) -_- --_ --- -__ 

Pentachforobenzene 

Pentachloronitrobenzene 

Pentachlorophenol 

Phenacetin 

--- --- --- -- 

-__ --- --- ___ 

C870 fJ <870 0 X860 0 c1ooo u 

-__ --- --_ --- 

Phenanthrene. : 

Phenol 

15o:J <360 U e36O.W ; c42OU .,.. 

<360 U c360 U c360 U <420 U 

‘--I . . I-. .A,. . . :’ _- 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Semivolatile Organic Compounds 

TRENCH SOIL SAMPLES 

November 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 4A of 48 

Date: 12123/95 

CONSTITUENT (Units in uglkg) 

p-Phenylene diamine 

2-Picofine- 

Pronamide 

Pyrene 

Pyridine 

Safrole, total 

1,2,4,5-Tetrachlorobenzene 

2,3,4,6-Tetrachlorophenol 

o-Toiuidine 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

1,3,5-Trinitrobenzene 

SITE 

SAfulPLE ID 

DATE 

DEPTH fft) 

TRENCH-l 1 TRENM-I 2 TRENCH-2 TRENCH4 

llTSl1 11TS12 1 lTS02 1 ITS04 

11122/94 11 I22194 111’16194 11117/94 

4.00 4.00 4.00 5.00 

-__ --- --_ _-_ 

_-- --- --_ -_ 

___ --- -__ ___ 

16OJ <360 U ~360 U <420 U 

--- --- --_ --- 

--- e-- --- --- 

___ _-- --- --_ 

-_ __- --- --- 

--- --- -__ --- 

~360 U <360 U <360 U <420 U 

<870 u <870 U ~860 U <lOOO u 

<360 U <360 U ~360 U <420 U 

_-_ --- --- --- 

t 

I : ;. .\... : .,. : 
. 

:: :,, : ,. ‘. ::“‘. :,. ...I:: ‘,:’ . . ., ,: 
: : 

.: : : ., ‘: ,: ,,.. ..,. :: ,, :. .: 

alues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



VaIldated 
Page: 1B of 48 

Semivolatile Organic Compounds 

TRENCH SOIL SAMPLES 

November 1994 

Date: 12/23/95 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia - 

SITE TRENCH-7 TRENCH-8 

SAMPLE ID llTS07 1 lTS08 

CONSTITUENT (Units in &kg) DATE 11118/94 1 l/19/94 

DEPTH Iftt 6.00 4.00 

Acenaphthene <400 u <410 u I Acenaphthylene <400 u <410 u 
I 

Acetophenone --- <410 u I 
2-Acetylaminofluoreae 

4-Aminobiphenyl 

Anifine 

--- <a20 u 

--_ <2000 u 

-we (410 u 

Anthracene <400 u <410 u I 

Aramite, total -- <2oDo UR 

Benzidine --- -_- 

Benzo(a)anthracene <400 u <410 u 

Benzo(b)fluoranthene <400 u <410 u 

Benzo(k)fluoranthene <400 u c41ou 

Benzo(ghi)perylene <400 u <410 u 

Benzo(a)pyrene <400 u <4?0 u 

Benzoic acid --_ --- 

Benzyl alcohol a-_ <410 u 

bis(2-Chloroethoxy)methane <400 u <410 u 

bis(2-Chloroathyl) ether <400 u <470 u 

bis(2ChloroisopropyI)ether <400 u <410 u 

bis(2-Ethylhexyl)phthalate <400 u <41ou 

4-Bromophenyl phenyl ether <400 u <410 u 

Butyl benzyl phthalate <400 u <41ou 

Carbazole <400 u --- 

4-Chloro-3-methylphenol <400 u <410 u 

4-Chloroaniline <4oou <41ou 

2-Chloronaphthalene <4oou c41ou 

2-Chlorophenol <4oou <41ou 

4Chlorophenyl phenyl ether <4oou <41ow 

Chrysene <4oou <41ou 

Dibenzfa,h)anthracene <4oou <4?0 u 

Dibenzofuran <4oou <41ou 

Di-n-butyf-phthafate <41O'tf <400 u 

Di-n-octyl phthalate <4oou <41ou 

i;P-Dichlorobehzene ” .... ’ <4fj*:o : i410.0 y..: : ,: :.:y 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

J = estimated concentration 

R = rejected 



Validated 
Page: 28 of 48 

Semivolatile Organic Compounds 

TRENCH SOIL SAMPLES 

November 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Date: 12/23/95 

- 
SITE TRENCH-7 TRENCH-I 

SAMPLE ID 11TS07 1 ITS08 

CONSTITUENT (Units in ug/kg) DATE 11118/94 11119194 

DEPTH Iftf 6.00 4.00 

1,3-Dichlorobenzene 

1,4-Dichlorobenzene 

3,3’-Dichlorobenzidine 

2,4-Dkhlorophenol 

2,6-Dichlorophenol 

Diethyl phthafate 

Dimethyl phthalate 

7,12-Dimethybenz(a)anthracerte 

p-(Dimethylamino)azobenzene 

3,3’-Dimethylbenzidine 

2,4-Dimethylphenol 

1,3-Dinitrobenzene 

4,6-Dinitro-2-methylphenol 

4-Dinitrophenol 

<400 u c410 u 

<400 fJ c410 U 

<400 UJ <820 U 

4400 u <410 u 

--- <410 u 

c400 u <410 u 

<400 u (410 u 

-- t4100 u 

e-s <820 U 

-*- <2000 u 

<400 u <410 u 

-- <41uu 

<960 U <2000 u 

<96OfJ <2000 u 

,4-Dinitrotoluene <400 u <410 u 

,6-Dinitrotoluene <400 u <470 u 

Diphenylamine __- <410 u 

1,2-Diphanylhydrazine em. ^-- 

Ethyl methanesulfonate --- <410 u 

Fluoranthene <400 u <410 u 

Fluorene <400 u <410 u 

Hexachlorobenrene <400 u e41ou 

Hexachlorobutadiene <400 u <410 u 

Hexachlorocyclopentadiene <400 u <430 u 

Hexachloroethane <400 u <410 u 

Hexachforophene -“- -__ 

Hexachloropropene --- <4100 u 

fndenofl,2,3-cdtpyrene <400 u <41ou 

lsophorone <400 u <410 u 

lsosafrofe, totaf ^& ,<4fO u 

Methapyrilene --- c4100 u 

Methyl methane&lfonate 
. . 

‘VI .<4ldU 

3-Methylchofanthrene --- c4100 u 
h4et&i;aphi&alenb 

<4oo:u ; 
..;ltoo :: . . : 

alues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Semivolatile Organic Compounds 

TRENCH SOIL SAMPLES 

November 1994 

Page: 38 of 48 

Date: 12123195 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia - 

SITE TRENCH-7 TRENCH-8 

SAMPLE ID 1 ITS07 13TS08 

CONSTITUENT (Units in uglkg) DATE ?1/18194 11119194 

DEPTH fftt 6.00 4.00 
1 

I2-Methylphenol <400 u <410 u 

3-Methylphenol _-- <4lO u 

3-&4-Methylphenol ___ ___ 

4-Methyfphenof <400 u <410 u 

Naphthafene <400 u <410 u 

1,4-Naphthoquinone ^-- <8200 U 

1 -Naphthylamine --- c410 u 

2-Naphthylamine -- <4?0 u 

2-Nitroaniline <960 U <2000 u 

SNitroaniline <960 U <2000 u 

4-Nitroaniline <960 U <2000 u 

Nitrobenzene <400 u <410 u 

5-Nitro-o-toluidine --- <410 u 

4-Nitroquinofine-1 -oxide -- 14100 u 

P-Nitrophenol <400 u <410 u 

CNitrophenol C960 u <2000 u J 

N-Nitrosodi-n-butylamine --- c410 u 

N-Nitrosodiethylamine --- <41ot3 

N-Nitrosodimethylamine __- c410 u 

N-Nitrosodiphenylamine <400 u <419 u 

N-Nitrosodiphenylamine and diphenylamine __- -_- 

N-Nitrosodi-n-propylamine <400 u <410 u 

N-Nitrosomethylethylamine --- <410 u 

N-Nitrosomotpholine -- <410 u 

N-Nitrosopiperidine -__ <410 u 

N-Nitrosopyrrolidine -- c410 u 

2,2’-oxybisfl-chloropropane) -- --- 

Pentachlorobenzene -I <4lOU 

Pentachloronitrobenzene --- c2000 u 

Pentachlorophenof <960 U <2oDo u 

Phenacetin --- <2000 u 

Phenarfttyene : <,4OQ -u <41O’U 

Phenol <400 u <410 u 

Phenyl-w-t-butyfamine .” ” .’ :-;’ .-; j :. 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J 

J = estimated concentration 

R = rejected 



4 

CONSTITUENT (Units in ug/kgf 

p-Phenylene diamine 

2-Picofine- 

Pronamide 

Pyrene 

Pyridine 

Safrofe, total 

1,2,4,5-Tetrachlorobenzene 

2,3,4,&Tetrachlorophenol 

o-Toluidine 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichforophenol 

1,3,5-Trinitrobenzene 

Validated 

Semivolatile Organic Compounds 

TRENCH SOIL SAMPLES 

November 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE TRENCH-7 TRENCH-S 

SAMPLE ID 11 TS07 1 ITS08 

DATE 1 I /I 8194 llll9/94 

DEPTH fti) 6.00 4.00 

___ <2000 u 

--- <820 U 

___ <820 U 

<400 u <470 u 

--- <410 u 

--- <41ou 

--_ <410 u 

--_ <2000 u 

--_ <410 u 

c400 u x410 U 

<960 U <410 u 

<400 u <4?0 u 

--- <2000 UR 

Page: 48 of 48 

Date: 12/23/95 

:. : 

.. : .“’ .: ” . 

afues represent total concentrations unless noted < = Not detected at indicated reporting limit ---=Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Pesticides/PCBs 

TRENCH SOIL SAMPLES 

November 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 1A of IB 

Date: 12123195 

SITE TRENCH-l 1 TRENCH-1 2 TRENCH-2 TRENCH4 

SAMPLE ID 13TSll llTS12 1 ITS02 llfS04 

CONSTlTUENT (Units in uglkg) DATE 11122194 11122194 11116l94 17/17/94 

DEPTH tftf 4.00 4.00 4.00 5.00 

Aldrin <2 UJ <I.9 UJ cl.8 UJ <2.2 UJ 

alpha-BHC <2 UJ <1.9 UJ < 1.8 UJ c2.2 UJ 

beta-BHC <2 UJ <1.9 UJ <I.8 UJ <2.2 UJ 

delta-BHC <2 UJ <I.9 UJ < 1.8 UJ <2.2 UJ 

gamma-BHC (Lindane) <2 UJ <1.9 UJ <1.8 UJ C2.2 UJ 

alpha-Chlordane <2 UJ <1.9 UJ <1.8 UJ c2.2 UJ 

gamma-Chlordane <2 UJ <I.9 UJ cl.8 UJ C2.2 UJ 

Chbrdane -- --- _-- -- 

Chlorobenzilate --_ --- --- ___ 

4,4’-DDD <4 UJ <3.6 UJ <3.5 UJ 3.4 J 

4,4,-DDE <4 UJ <3.6 UJ C3.5 UJ 2.3 J 

4,4’-DDT ~25 UJ 32 J <31 UJ C4.2 UJ 

Diallate -_- -_- --- --- 

Dieldrin ~4.1 UJ <5.3’UJ C6.1 UJ C4.2 UJ 

Endosulfan I <2 UJ cl.9 UJ <1.8 UJ <2.2 UJ 

Endosulfan II <4 UJ ~3.6 UJ c3.5 UJ <4.2 UJ 

Endosulfan sulfate <4 UJ ~3.6 UJ ~3.5 UJ C4.2 UJ 

Endrin <4 w <3.6 UJ c3.5 UJ C4.2 UJ 

Endrin aldehyde <4 UJ <3.6 UJ <3.5 UJ C4.2 UJ 

Endrin ketone <4 UJ 0.41 NJ 0.25 NJ C4.2 UJ 

Heptachlor <2 UJ. <1.9 UJ <1.8 UJ <2.2 UJ 

Heptachlor epoxide <2 UJ < 1.9 UJ <I.8 UJ <2.2 UJ 

lsodrin -__ _-- _-- _-- 

Kepone -- _-- _-_ -- 

Methoxychlor c20 UJ <I9 UJ <35 UJ <22 UJ 

Toxaphene <200 UJ <19OUJ <180 UJ < 220 UJ 

Aroclor- 10 16 ~40 UJ <36 UJ <35 UJ <42 UJ 

Aroclor- I 22 1 <81 UJ <73 UJ C72 UJ <85 UJ 

Aroclor-1232 ~40 UJ <36 UJ <35 UJ C42 UJ 

Arodor-1242 ~40 UJ <36 UJ <35!JJ <42 UJ 

Aroclor- 1248 <40 UJ ~36 UJ <35 UJ <42 UJ 

A&&-Q54~ .: : ‘;.: 1: ,: : ‘. 
..: . <48UJ ‘<‘36lJJ <35 UJ. <42 UJ 

Aroclor-I 260 <40 UJ <36 UJ <35 UJ <42 UJ 
. . . ; : ,:. : : ,, :. : . ...::: :. j :; ,:. :. . . :.: :. : 

. . . . . :.: .’ ,. .’ ” .,.‘. .: 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

4 
J = estimated concentration 

N = presumptively present 



Validated 
Page: 1B of 1B 

Pesticides/PCBs Date: 12/23/95 
TRENCH SOIL SAMPLES 

November 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE TRENCH-7 TRENCH-8 

SAMPLE ID 11 TS07 1 ITS08 

CONSTITUENT (Units in uglkg) DATE 17 II a/94 11119194 

DEPTH Iftf 6.00 4.00 

Aldrin <2 UJ <9.9 u 

alpha-BHC <2 UJ K9.9 u 

beta-BHC <2 UJ <9.9 u 

delta-BHC <2 UJ <9.9 u 

gamma-BHC (Lindane) <2 UJ <9.9 u 

alpha-Chlordane ~2 UJ --- 

gamma-Chlordane <2 UJ --- 

Chlordane -- <99 u 

Chlorobenzilate --- <410 u 

4.4’;DDD c3.9 UJ <20 u 

4,4’-DDE <3.9 UJ <20 u 

4,4’-DDT ~3.9 UJ X20 u 

Diallate -__ <410 u 

‘ieldrin c3.9 UJ c20 u 

<2 UJ <9.9 u 

c3.9 UJ <2O u 

Endosulfan sulfate <3.9 UJ <20 u 

Endrin <3.9 UJ <20 u 

Endrin aldehyde <3.9 UJ <20 u 

Endrin ketone C3.9 UJ --- 

Heptachlor <2 UJ <9.9 u 

Heptachlor epoxide <2 UJ c9.9 u 

lsodrin --- <9.9 u 

Kepone -- <99 u 

Methoxychlor <20 UJ c99 u 

Toxaphene <zoo u.l <200 u 

Aroclor-1016 <39 UJ c99 u 

Aroclor-122 1 <79 UJ <99 u 

Aroclor-1232 <39 UJ <99 u 

Arodor-1242 ~39 UJ <99 u 

Aroclor-1248 <39 UJ <99 u 

Aroclor- ? 254 <39 UJ .‘.<2OO.tt 

Aroclor-1260 <39 UJ <200 u 
” : ,.., :. : . . . :‘. 

? 

values represent total concentrations unless noted < = Not detected at indicated reporting limit ---= Not analyzed 

J = estimated concentration 

N = presumptively present 



Validated 

Organophosphorous Pesticides 

TRENCH SOIL SAMPLES 

November 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: IA of IA 

Date: 12123195 

CONSTITUENT (Units in uglkg) 

Dimethoate 

Djsulfoton 

Ethyl parathion 

famphor 

Methyl parathion 

Fhorate 

Sulfotepp 

Thionazin 

Triethylphosphorothioate 

SITE 

SAMPLE ID 

DATE 

DEPTH Vti 

TRENCH-8 

llTS08 

l-I/19/94 

4.00 

<21 u 

<21 u 

<21 u 

<21 u 

<21 u 

<27 u 

<21 u 

<21 u 

<21 u 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

” ... i 



Validated 

Herbicides 

TRENCH SOIL SAMPLES 

November 1994 

Page: IA of 1A 

Date: 12123195 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE TRENCH-8 

SAMPLE ID 11 TSO8 

CONSTITUENT (Units in uglkg) DATE 11 I1 9194 

DEPTH tft) 1.00 

2,4-D <620 U 

I Dinoseb <870 U.f 

2,4,5-T 

Silvex 

<250 U 

Cl20 u 

:;.. : : ,, 
represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 



Validated 
Page: 7A of 1B 

Inorganic Analytes 

TRENCH LIQUID SAMPLES 

November 1994 

Date: 12/23/95 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE TRENCH-? 1 TRENCH-Z TRENCH-4 TRENCH-7 

SAMPLE ID llTLl1 1 ITLOZ 1 ITL04 1 lTL07 

CONSTITUENT (Units in ug/l) DATE PI 122194 11116l94 11117/94 11/78/94 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Sulfide 

Thallium 

Tin 

vanadium 

Zinc 

29800 14600 10800 <128 U 

2.1 J 78.4 J c2 u <2 u 

8.2 J 13 3.6 J <3 u 

165J 292 136J 161 J 

<l u <l u <I u <I u 

4.2 J 10.5 1.8 J Cl u 

165000 117000 123000 136000 

39.5 39.1 <11.3U <2 lJ 

<9 u 12.1 J <6.2 U <3.3 u 

52.7 309 67.6 2J 

32.1 J <lO u <lOU <IOU L 

.53100 48400 72300 44600 

65.4 219 41.2 <I u 

13700 17900 7910 11700 

536 1080 1250 344 

0.42 1.1 co.2 u CD.2 u J 

22.6 J 64.6 28.3 J <2 u 

8600 J 6960 J 2810 J 4440 J 

4.5 J <4 u <4 u <4 u 

3.4 J 1.4 J <l w <l u 

11700 12900 6200 6600 

15000 <lOcm u <lOoo u <IO00 u 

<6 UJ <6 U <6 UJ <6 UJ 

-- --- --_ -- 

30.3 J 17.5 J 11.1 J <l u 

838 J 2180 653 J <30.6 U 

‘.. 

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

.,... ;.I. . 
,.. 

,.,.:. 
. . .’ : 

:.: . . . ,: 

dalues represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

J = estimated concentration 



Validated 
Page: 16 of 1B 

Inorganic Analytes Date: 12123195 
TRENCH LIQUID SAMPLES 

November 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE TRENCH-8 

SAMPLE ID 11 fL08 

CONSTITUENT (Units in ugll) DATE 11/19/94 

Aluminum -__ 

Antimony. 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

qagnesium 

E 

anganese 

ercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Sulfide 

Thallium 

Tin 

Vanadium 

Zinc 

<300 u 

10 

120 

<5 u 

<lOU 

--- 

<20 ll 

<50 u 

66 

6 

-- 

59 

-- 

--- 

0.26 

<40 u 

--- 

<5 u 

<lOUJ 

--_ 

10000 

<lOU 

<lOOO u 

<50 u 

730 

represent total concentrations unless noted < = Not detected at indicated reporting limit ---= Not analyzed 

J = estimated concentration 



Validated 

Volatile Organic Compounds 

TRENCH LIQUID SAMPLES 

November 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: IA of 28 

Date: 01 /I 2196 

SITE TRENCH-l 1 TRENCH-2 TRENCH4 TRENCH-7 

SAMPLE ID llTLl1 11TL02 1 ?TL04 I 1 TL07 

CONSTITUENT (Units in ugll) DATE 11122194 11116194 11117l94 11 /I 8194 

‘Acetone c47 UR <12000 UR <12 UR <25 UR 

Acetonitrile -_ --- --- -- 
I 

Acrolein -_- --_ --- ___ 
I 

Acrylonitrite 

3-Chloro- 1 -propene 

--- -_- --- -- 
I 

--_ _-- --- ___ 
I 

Benzene 

Bromochloromethane 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone 

Carbon disulfide 

Carbon tetrachloride 

2-Chloro-1,3-butadiene 

Chlorobenzene 

Chloroethane 

2-Chloroethylvinylether 

<2 u <25OO U <l u <5 u 

<2 u <2500 u <I u <5 u 

<2 u <2500 U <l u <I5 u 

<2 u <2500 U <1 u <5 u 

<2u <25Oc.u <I u <!i u 

<8 UR 16000 J <5 UR <25 UR 

-<2.u <25do’U Cl u <5 u 

<2 u <2500 U Cl u <5 u 

-- -i --- _-- 

3 <2500 U <l u 14 

<2u <2500 U <I u 

. . 

<5 u 

--_ --- --- --- 

Chloroform <2u <2500 U <I u <5 u 

Chloromethane 

Chlorodibromomethane 

1,2-Dibromo-3-chloropropane 

1.2-Dibromoethane 

Dlbromomethane 

1 ,P-Dichlorobenzene (VOA) 

1,3-Dichlorobenzene WOA) 

<2 u <2500 U Cl u <5 u 

<2u C25OO U Cl u <5 u 

<2u <2500 U <l u <5 u 

<2u <2500 U <I u c5 u 

--- --- --- --- 

<2 u <2500 U Cl u <5 u 

<2 u <2500 U <l u <5 u 

1.4~Dichlorobenzene WOAI 3 c2500 U 0.4 J 

trans-1,4-Dichloro-2-butene --_ --- -_- 

1,l -Dichloroethane <2u ~2500 U <I u 

1,2-Dichloroethane <2 u <2500 U <l u 

1,l -Dichloroethene c2 u <25OO .U Cl # 

1,2-Dichloroethene (total) --- -_- --- 

cis-?,$?-Dichl~~oetherie .’ <2:u ,‘. 

trans-1,2-Dichloroethene <2 u <2500 U <l u 

,;2;(j~~.,~oropropa~~ .,: :I”’ ‘x’ ‘. :“,j ‘, :.. <2 (j ‘., <25m u- 1; :’ 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

6 

--_ 

<5 u 

<5 u 

c5 u 

__- 

<5 u 

J = estimated concentration 

3 = rejected 



c 

Validated 

Volatile Organic Compounds 

TRENCH LIQUID SAMPLES 

November 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 2A of 28 

Date: 01 /I 2/96 

SITE TRENCH-1 1 TRENCH-2 TRENCH4 TRENCH-7 

SAMPLE ID llTll1 1 lTL02 1 lTL04 7 1 TL07 

CONSTITUMT (Units in ug/lb DATE 11122194 11116194 11117/94 11118194 

cis-1,3-Dichloropropene 

trans-1,3:Dichloropropene 

1,4-Dioxane 

Ethylbenzene 

Ethyl methacrylate 

2-Hexanone 

todomethane 

lsobutyl alcohol 

Methacrylonitrile 

Methyl methacrylate 

4-Methyl-2-pentanone 

Methylene chloride 

Pentachloroethane 

?opionitrile 

jtyrene 

k ,?,I ,P-Tetrachloroethane 

1 ,1,2,2-Tetrachtoroethane 

Tetrachloroethene 

Toluene 

1,1,1 -Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

1.2.3Trichloropropane 

Vinyl acetate 

Vinyl chloride 

Xylene (total) 

<2 u <2500 U <I u <5 u 

<2 u <2500 U Cl u <5 u 

-_- ___ --- --- 

30 <2500 U <l u 73 

--- --- --- -_- 

<8 u <12ODo u <5 u <25 U 

--- -__ --- __- 

-- -e_ --- -* 

--- --- --- --- 

-- --- -me -- 

<8 U 210000 <5 u <25 U 

<3u <5oOO u <2u 17 

--_ --- --_ --_ 

-- _A_ _-- -- 

<2 u <2500 U <1 u <5 u 

-- --- --- -- 

<2 u <2500 U <l u <5 u 

<2u : c25ODu <l u <5 u 

6 c2500 U 0.5 J 13 

<2u <25DQlJ Cl IJ <5 u 

<2 u < 2500 u <1 u <5 u 

c2 u <25DO U <I u <5 u 

___ --- --- --_ 

-_ --- --- I_ 

_-- --- --- --- 

<2u <25oO u Cl u <5 u 

10 4000 <l u 42 

.; : 

.,’ .:. ‘.. .’ ‘::,’ .:. :, ‘. . : 
: 

alues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 
Page: 1B of 28 

Volatile Organic Compounds 

TRENCH LIQUID SAMPLES 

November 1994 

Date: 01 /I 2/96 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia - 

SITE TRENCH-8 

SAk’lPLE ID lITLO 

CONSTITUENT (Units in ugll) DATE 11 I1 9/94 

Acetone <lO u 

Acetonitrile Cl00 UR 

Acrolein <lO UR 

Acrylonitrile <IOU 

3-Chloro-1 -propene <l UR 

Benzene 41 u 

Bromochloromethane --- 

Bromodichloromethane .’ <1 u 

Bromoform <7 u 

Bromomethane <lU 

2-Butanone 3J 

Carbon c&fide Cl u 

Carbon tetrachloride <l u 

2-Chloro-1,3-butadiene <1 UR 

Chlorobenzene 

Chloroethane 

<1 u 

<I u 

2-Chloroethylvinylether 

~ Chloroform 

~ Chloromethane 

Chlorodibrornomethane 

1,2-Dibromo-3-chloropropane 

1,2-Dibromoethane 

Dibromomethane 

1,2-Dichlorobenzene WOA) 

1,3-Dichlorobenzene WOA) 

1,4-Dichlorobenzene WOAj 

trans-1,4-Dichloro-2-butene 

1,l -Dichloroethane 

1,2-Dichloroethane 

1,1 -Dichloroethene 

1,2-Dichloroethene (total) 

cis-i,2Dic@roethene :..j .’ ,. 

trans-1,2-Dichloroethene 

--- 

<I u 

Cl u 

Cl u 

<20 UR 

<I UR 

<l UR 

-- 

--- 

-- 

<1 UR 

<I u 

<I u 

<l u 

<l u 

.-- .: ,’ ‘...,’ . : 
--- 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Volatile Organic Compounds 

TRENCH LIQUID SAMPLES 

November 1994 

Page: 2B of 28 

Date: 01 /I 2/96 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia - 

SITE TRENCH-8 

SAMPLE ID 11 TLC8 

CONSTITUENT (tlnits in uglll DATE 11119/94 

r 
cis-1,3-Dichloropropene <I u 

trans-l,3-Dichloropropene Cl u 

1,4-Dioxane <500 UR 

Ethylbenzene 2 

Ethyl methacrylate <I UR 

2-Hexanone 2J 

lodomethane cl0 UR 

tsobutyl alcohol c 500 LJR 

Methacrylonitrile <20 UR 

Methyl methacrylate cl UR 

14-Methyl-2-pentanone 4J 

Methylene chloride 

Pentachloroethane 

1 

<50 u 

opionitrile 

I 

tyrene 

,1,1,2-Tetrachloroethane 

1 ,1,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1 ,1 , 1 -Trichloroethane 

1 ,1,2-Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

1,2,STrichloropropane 

Vinyl acetate 

Vinyl chloride 

Xylene (total) 

-5 100 UR 

<I u 

<I UR 

<I u 

<I u 

2 

Cl u 

<l u 

Cl u 

2 

<1 UR 

<lOUR 

<I u 

16 

alues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Vahdated 
Page: 1A of 48 

Semivolatile Organic Compounds Date: 12123195 
TRENCH LIQUID SAMPLES 

November 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia d 

SITE TRENCH-l 1 TRENCH-2 TRENCH-4 TRENCH-7 

SANlPLE ID llTLl1 I lTL02 1 lTL04 11 TL07 

CONSTITUENT (Units in ugll) DATE 11122/94 11116/94 11117/94 11118/94 

Acenaphthene <IO u <IO0 u <lO u <40 u 

Acenaphthylene Cl0 u <loo u <lO u <40 u 

Acetophenone --- --- --_ --- 

Z-Acetylaminofluoreoe --- --- --- --- 

4-Aminobiphenyl --_ _-_ --- --- 

Aniline e-c v-e --- --- 

Anthracene <IO u <lOO u <IO u <40 u 

Aramite, total I- __- ___ --- 

Benzidine --- _-- --- __- 

Benzo(a)anthracene <IOU <lOOU <IOU c40 u 

Benzo(b)fluoranthene <IO u Cl00 u <IOU <40 u 

Benzo(k)fluoranthene <lOU <iOOU <lOiJ <a0 lJ 

Benzolghilperylene <IOU <IO0 u <lO u <40 u 

Benzo(a)pyrene <IOU <1oou <IOU <40 u 

Benzoic acid --- ___ _-- --- 

Benzyl alcohol -- -_- --- -- 3 

bis(2-Chloroethoxylmethane <IO u <IO0 u <IO u <40 u 

bisl2-Chloroethyl) ether <IOU <IO0 u <IO u c40 u 

bis(2-Chloroisopropyl)ether <IO u Cl00 u <lOU <40 u 

bis(2-Ethylhexyl}phthalate <IOU <lOOU <IOU <40 u 

4-Bromophenyl phenyl ether <IO u <IO0 u <IOU <40 u 

Butyl benzyl phthalate <IOU <IO0 u <IOU <40 u 

Carbazole <lO u <IO0 UJ <IOU <40 u 

4-Chloro-3-methylphenol <lOU <IOOU <lOU <40 u 

4-Chloroaniline <IOU Cl00 u <lOU <40 u 

2-Chloronaphthalene <lOU <lOOW <IOU <40 u 

2-Chlorophenol <IO u <IO0 u <IO u <40 u 

4Chlorophenyl phenyl ether <lOU c1oou <IO u <40 u 

Chrysene <IO u <lOO u ClOU <40 u 

Dibenz(a,h)anthracene <lOU CIOOU <lOU <40 u 

Dibenzofuran <lOU <lOO u <IOU c40 u 

Din-butyl phthalate : :, :. <!OU i1oou <1qLi <4oLl .’ 

Di-n-octyl phthalate 0.6J <IO0 u <lOU <40 u 

I;2Dichlbrobenzene ,‘I ’ .’ ” <lO U <IOOU ClO’U c4cJ’u 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

3 

J = estimated concentration 

R = rejected 



Validated 

Semivolatile Organic Compounds 

TRENCH LIQUID SAMPLES 

November 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 2A of 48 

Date: 12123195 

SlfE TRENCH-1 1 TRENCH-2 TRENCH4 TRENCH-7 

SAMPLE ID 1lTLll 1 lTL02 1 lTL04 llTL07 

CONSTKUENT (Units in ugllj DATE 11122/94 1 f I1 6194 ll~l7l94 11/18/94 

1,3-Dichlorobenzene <lO u Cl00 u <lO u <40 u 

1,4-Dichlorobenzene 3J Cl00 u <lOU 4J 

3,3’-Dichlorobenzidine <lO UJ <lOO u <IO UJ <40 UJ 

I 2,4-Dichlorophenol 

12,6-Dichlorophenol 

<IOU <lOO u <lOU <40 u 

-__ __- --- --- 

Diethyl phthalate 

Dimethyl phthalate 

7,12-Dimethybenz(a)anthracene 

2J <lOOU 0.5 J 4J 

<lOU <lOO u <lO u <40 u 

-- _-- ___ --- 

I-. p (Drmethylamino)azobenzene --- __- -__ --_ 

3,3’-Dimethylbenzidine --- -er --_ -- 

2,4-Dimethylphenol <lO u 16J <lO u <40 u 

1,3-Dinitrobenzene -- -wr _-_ I- 

4,6-Dinitro-2methylphenol <25 U <250 U <25 U <lOO u 

Q-Dinitrophenol <25 U ~250 U <25 U Cl00 IJ 

<lOU <lOOU <IOU <40 u 

,6-Dinitrotoluene ClOU <lOOU <IOU <40 u 

Diphenylamine --- --- --_ --_ 

1.2-Diphenylhydrazine --- --- --- *-- 

Ethyl methanesulfonate -__ -_- --_ --- 

Fluoranthene <lOU <lOOU -=I10 u c40 u 

Fluorene <lOU <lOO u <lO u <40 u 

Hexachlorobenzene <lOU <lOOU <IO u <40 u 

Hexachlorobutadrene <IOU <lOO u <lOU <40 u 

Hexachlorocyclopentadiene <lOU <lOOU ClOU <4OU 

Hexachloroethane <lOU <lOO u Cl0 u c40 u 

Hexachlorophene LI --- m-m --- 

Hexachloropropene --- --- --_ --- 

Indeno(l,2,3-cd)pyrene <IOU <lOOU <IO u <40 u 

lsophorone <lO u <lOO u <lOU <40 u 

lsosafrole, total -- _-_ -__ -- 

Methapyrilene --- --- --- --- 

Methyl methanesulfonate -- ---. -a: -1 

3-Methylcholanthrene --- -_- --- _-- 

Wethylnaphthalene -2.J : <ldOU <lo u 
6’3;..” .. 

represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

J = estimated concentration 



Validated 

Semivolatile Organic Compounds 

TRENCH LIQUID SAMPLES 

November 1994 

Site 1 1, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 3A of 4B 

Date: 12123195 

d 
SITE TRENCH-l 1 TRENCH-2 TRENCH4 TRENCH-7 

SAMPLE ID llfLl1 1 ITLO 1 lTL04 1 lTLO7 

CONSTITUENT (Units in ugll) DATE 11122194 11116194 11117/94 11/18/94 

2-Methylphenol <lO u <lOO u <lOU <40 u 

3-Methytphenol 

3-&4-Methylphenol 

--- --- --- -__ 

___ --- --- __- 

CMethyfphenol 19 740 1J <40 lJ 

Naphthalene 58 <lOO u <lo u 190 

1,4-Naphthoquinone --- --- --- --- 

I-Naphthylamine --_ ___ ___ --. 

2-Naphthylamine -- _-- --_ --- 

2-Nitroaniline ~25 U ~250 U <25 U <lOO u 

3-Nitroaniiine ~25 U <250 0 c25 u <IO0 u 

4-Nitroaniline <25 U <250 U c25 U <lOOU 

Nitrobenikk <lOlJ <lOOU <lOU <40 u 

5-Nitro-o-toluidine --- --- _-- --- 

GNitroquinoline- 1 -oxide 

2-Nitrophenol 

Q-Nitrophenol 

-- __- -_- --- 

<lOU Cl00 u Cl0 u <40 u 

c25 U <250 tJ <25 U <IO0 u 

N-Nitrosodi-n-butylamine --- __- --- --- 

Y-Nitrosodiethylamine -- --_ --- --- 

U-Nitrosodimethylamine --- --- --- --- 

V-Nitrosodiphenylamine <lOU <lOOU <lO u <40 u 

V-Nitrosodiphenylamine and diphenylamine _-- __- --_ -_- 

U-Nitrosodi-n-propylamine <lOU <lOOU <IOU <40 u 

V-Nitrosomethylethylamine --_ _-- _-_ --- 

U-Nitrosomorpholine -- _-_ ___ -_ 

V-Nitrosopiperidine --- --- --_ --- 

U-Nitrosopyrrolidine -- --- --- --- 

2,2’-oxybis( 1 -chloropropane) --- --- --- -__ 

>entachlorobenzene -- --- --- --- 

‘entachloronitrobenzene --- ___ _-- --_ 

>entachlorophenol <25 U ~250 U <25 U <lOOU 

‘henacetin --- --- --- --- 

>hananthiene ‘. : 
<:0,u <loot3 <IOU c.40 u . . 

‘henol 8J 130 0.8 J 6J ” 

henyl-r&k-bu*/tamin& w-A --- I_ 

ilalues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

I = estimated concentration 

3 = rejected 



0 

Validated 

Semivolatile Organic Compounds 

TRENCH LIQUID SAMPLES 

November 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: 4A of 48 

Date: 12123195 

SITE TRENCH-1 1 TFtENCH-2 TRENCH-4 TRENCH-7 

SAMPLE ID 1lTLll 1 lTL02 1 lTL04 1 lTL07 

CONSTITUENT (Units in ugllf DATE 11122194 11 II 6194 1 l/17/94 111lat94 

I 
p-Phenylene diamine 

2-Picoline 

Pronamide 

Pyfene 

Pyridine 

Safrola, total 

1,2,4,5-Tetrachlorobenzene 

2,3,4,6-Tetrachlorophenol 

o-Toluidine 

1,2,4-Trichlorobenzene 

2,4,5-Trichlorophenol 

2,4,6-Trichlorophenol 

1,3,5-Trinitrobenzene 

--- --_ --- --- 

--- --_ -_- _-_ 

__- --_ ___ --_ 

<lo IJ <lOOU <lOU <40 u 

--- --- -__ --_ 

-- _-_ --- -mm 

--- --_ -__ _-_ 

-.. --_ --_ *_ 

--_ --- --- --_ 

<IOU <1oo?J <lOU <40 u 

<25 u <250 u <25 U Cl00 u 

<lOU <lOOU <lOU c40 u 

_-- --- --- --- 

. . . ., 
. . . 

‘Values represent total concentrations unless noted 

? 

< = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 

Semivolatile Organic Compounds 

TRENCH LIQUID SAMPLES 

November 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page: IB of 48 

Date: 12/23/95 

SITE TRENCH-8 

SAMPLE ID 11 TL08 

CONSTITUENT (Units in ug/l) DATE 17 I1 9194 

Acenaphthene <IOU 

Acenaphthylene <lOU 

~Acetophenone <lOU 

2-Acetylaminofluorene <20 u 

4-Aminobiphenyl <50 u 

Aniline <?cJU 

Anthracene <IOU 

Aramite, total <50 UR 

Benzidine --_ 

BenzofaJanthracene <IOU 

Benzo(b)fluoranthene <lO u 

Benzo(k)fluoranthene <lOU 

BenzoLghiJperylene <lO u 

Benzo(a)pyrene <lOU 

Benzoic acid --- 

Benzyl alcohol c 1o.u J 

bis(Z-Chloroethoxy)methane <IO u 

bis(Z-Chloroethyl) ether 

bis(Z-ChloroisopropylJether <IOU 

bis(2-Ethylhexyhphthalate <IOU 

4-Bromophenyl phenyl ether <IOU. 

Butyl benzyl phthalate <IOU 

Carbazole --- 

4-Chloro-3-methylphenol <lOU 

4-Chloroanilme <lO u 

2Chloronaphthalene <lOU 

2Chlorophenol <lO u 

LtChlorophenyl phenyl ether <IO u 

Chrysene Cl0 u 

Dibenzfa,h)anthracene <lOU 

Dibenzofuran <lO u 

Di-n-buty4 phthalate <l&U 

Di-n-octyl phthalate <lOU 

1,2;~&lor&enzene .,: :.<~f)u 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J 

J = estimated concentration 

3 = rejected 



Validated 

Semivolatile Organic Compounds 

TRENCH LIQUID SAMPLES 

November 1994 

Page: 2B of 48 

Date: 12123195 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia - 

SITE TRENCH-8 

SAMPLE ID 11 TL08 

CONSTITUENT (4Jnit.s in ugll) DATE 11/19/94 

/ 
1,3-Dichlorobenzene <lO u 

1,4-Dichlorobenzene <lOU 

3,3’-Dichlorobenzidine <20 u 

2,4-Dichlorophenol <IOU 

2,6-Dichlorophenol <IO u 

I 
Drethyl phthalate <IOU 

Dimethyl phthalate <IO u 

7,12-Dimethybenz(a)anthracene <lOOLJ 

p-(Dimethylamino)azobenzene <20 u 

3,3’-Dimethylbenzidine <50 u 

2,4-Dimethylphenol <lOU 

1,3-Dinitrobenzene <lOU 

4,6-Dinitro-2-methylphenol <50 u 

~ .4-Dinitrophenoi <5Q U 

c 

,4-Dinitrotoluene <lOU 

,6-Dinitrotoluene <IOU 

Diphenylamine <lOU 

1.2-Diphenylhydrazine --- 

Ethyl methanesulfonate <lOU 

Fluoranthene <IOU 

Fluorene <lO u 

Hexachlorobenzene <IOU 

Hexachlorobutadiene <lO u 

Hexachlorocyclopentadiene <lOU 

Hexachloroethane <lOU 

Hexachlorophene -- 

Hexachloropropene <lOO u 

lndenoll,2,3-cdlpyrene <IOU 

lsophorone 24 

lsosafrole, total <lOU 

Methapyrilene Cl00 u 

Methyl .methanesulfonate <.I0 u 

3-Methylcholanthrene <lOOU 

Methylnaphthaiene ’ : <IOU. ,: :. ” :, : 

rValues represent total concentrations unless noted 

t 

< = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



VaIldated 

Semivolatile Organic Compounds 

TRENCH LIQUID SAMPLES 

November 1994 

Page: 38 of 48 

Date: 12123195 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE TRENCH-8 

SANlPLE ID lITLO 

CONSTITUENT (Units in ug/l) DATE 11119194 

2-Methylphenol 2J 

3-Methylphenol -- 

3-&4-Methylphenol ___ 

CMethyfphenol 73 

Naphthalene 8J 

‘l ,4-Naphthoquinone <200 u 

l-Naphthylamine <lO u 

2-Naphthylamhe <lOU 

2-Nitroaniline <50 u 

3-Nitroaniline <50 u 

4-Nitroaniline <50 u 

Njtrobeozene <lOU 

5-Nitro-o-toluidine <lO u 

4-Nitroquinoline- 1 -oxide <loo u 

2-Nitrophenol <lOU 

4Nitrophenol <50 u 3 

N-Nitrosodi-n-butylamine <IOU 

N-Niirosodiethylamine <lOU 

N-Nitrosodimethylamine <lOU 

N-Nitrosodiphenylamine 

N-Nitrosodiphenylamine and diphenylamine 

N-Nitrosodi-n-propylamine 

N-Nitrosomethylethylamine 

N-Nitrosomorpholine 

N-Nitrosopiperidine 

N-Nitrosopyrrolidine 

2,2’-oxybis(1 -chloropropane) 

Pentachlorobenzene 

Pentachloronitrobenzene 

ClOU 

--_ 

<IOU 

<lOU 

<lOU 

<lOU 

<lOU 

--- 

<IOU 

<50 u 

Pentachlorophenol 

Phenacetin 

Phenqnthkene 

Phenol 

<50 u 

<50 u 

<lbU:.’ 

1J 

Phenyl-tert-b&&mine 
” ‘:.” :. .” .: ” .’ ..,.. .,, VW-.’ ,, .’ 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Validated 
Page: 48 of 4B 

Semivolatile Organic Compounds Date: 12123195 
TRENCH LIQUID SAMPLES 

November 1994 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE TRENCH-8 

SAMPLE ID 11 TLQ8 

CONSTITUENT (Units in ug/l) DATE 11119/94 

p-Phenylene diamine <50 u 

2-Picoline <20 u 

Pronamide <20 u 

Pyrene <IO u 

Pyridine <lOU 

Safrole, total <lOU 

1,2,4,5-Tetrachlorobenzene <lOU 

2,3,4,6-Tetrachlorophenol <50 u 

o-Toluidine <lO u 

1,2,4-Trichlorobenzene <lOU 

2,4,5-Trichlorophenol <lOU 

2,4,6-lrich\orophenol <lOU 

1,3,5-Trinitrobenzene <50 UR I 
I 

3 

represent total concentrations unless noted C = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration 

R = rejected 



Vahdated 
Page: IA of 1B 

Pesticides/PCBs Date: 1 Z/23/95 
TRENCH LIQUID SAMPLES 

November 1994 

Site 1 I, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 3 

SITE TRENCH-3 I TRENCH-Z TRENCH-4 TRENCH-7 

SAMPLE ID llTLl1 I lTL02 1 ITL04 1 lTL07 

CONSTITUENT (Units in ugll) DATE 11122/94 I 1 II 6194 1’1117194 II/18/94 

Aldrin ~0.05 uj CO.05 UJ <0.05 UJ CO.05 UJ 

alpha-BHC 0.032 .I -co.05 UJ CO.05 #J CO.05 UJ 

‘beta-BHC <0.05 UJ CO.05 UJ <0.05 UJ <0.05 UJ 

delta-BHC CO.05 UJ <0.05 UJ <0.05 UJ <0.05 UJ 

gamma-BHC (Lindane) 0.018 NJ <0.05 UJ <0.05 UJ <0.05 UJ 

alpha-Chlordane co.05 UJ 0.22 J <0.05 UJ CO.05 UJ 

gamma-Chlordane <0.05 UJ 0.48 J <0.05 UJ CO.05 UJ 

Chtordane -- --- --- -- 

Chlorobenziiate ___ -- --- --_ 

4.4’~DDD co.1 UJ 0.13 J <O.I UJ CD.1 UJ 

4,4,-DDE <O.I UJ CO.1 UJ <O.I UJ <O.l UJ 

4,4’-DDT <O<l-UJ x0.1 UJ ~0.1 UJ co.1 UJ 

Diallate -__ --- ___ --- 

Dieldrin ~0.7 UJ ~0.7 UJ co.1 UJ <O.l UJ 

Endosulfan I CO.05 UJ co.05 UJ co.05 UJ CO.05 UJ 

Endosulfan II CO.1 UJ ~0.1 UJ <O.l UJ 0.031 J d 
Endosulfan sulfate <O.l UJ <O.l UJ CO.1 UJ CO.1 UJ 

Endrin <O.l UJ <O.l UJ <O.l UJ CO.1 UJ 

Endrin aldehyde <O.I UJ <O.I UJ <O.l UJ <O.l UJ 

Endrin ketone <O.-l UJ 0.015 NJ <O.l UJ CO.1 UJ 

Heptachlor <0.05 UJ co.05 UJ <0.05 UJ <0.05 UJ 

Heptachlor epoxide CD.05 UJ <0.05 UJ <0.05 UJ CO.05 UJ 

lsodnn --_ _-- --- --- 

Kepone _-_ --- --- -_ 

Methoxychlor 0.17 NJ CO.5 UJ <0.5 UJ CO.5 UJ 

Toxaphene <5 UJ <5 UJ <5 UJ <5 UJ 

Aroclor-1016 <I UJ <I UJ <I UJ <I UJ 

Arodor-122 1 <2 UJ <2 UJ <2 UJ <2 UJ 

Aroclor-1232 <I UJ <I UJ <I UJ <I UJ 

Arocior-1242 .Cl UJ <I#J <I UJ Cl 0.3 

Aroclor-1248 <l UJ <I UJ <I UJ <I UJ 

droclor-I254 <l.lj,j ‘. ; : <l’UJ .: <1: u;r ‘: :,.. ;’ <1;.w ,’ ‘.. 

Aroclor-1260 <I UJ cl UJ <I UJ <I UJ 
. :; .,,, ., . ..., .,. . ..:;. ‘, ” :’ ,‘.. : .,:. 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit - = Not analyzed 

J = estimated concentration N = presumptively present 

3 = rejected 



Validated 
Page: IB of IB 

Pesticides/PCBs 

TRENCH LIQUID SAMPLES 

November 1994 

Date: 12123195 

e Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia - 

SITE TRENCH-8 

SAMPLE ID 1 IT108 

CONSTITUENT (Units in ug/lb DATE 71/19/94 

Aldrin <0.05 u 

alpha-BHC co.05 u 

beta-BHC <0.05 u 

delta-Bl-lC <0.05 u 

gamma-BHC (Lindanel <0.05 u 

alpha-Chlordane --- 

gamma-Chlordane --- 

Chlordane co.5 u 

Chlorobenzilate <lOU 

4,4’-DDD co.1 u 

4,4’-DDE <O.l u 

4/l’-DDT co.1 u 

Diallate <lO UR 

>ieldrin <O.l u 

<0.05 u 

<O.l u 

Endosulfan sulfate <O.l u 

Endrin <O.l u 

Endrin aldehyde <O.I u 

Endrin ketone --- 

Heptachlor co.05 u 

Heptachlor epoxide -co.05 u 

lsodrin <0.05 u 

Kepone co.5 u 

Methoxychlor <0.5 u 

Toxaphene <l u 

Aroclor-1016 <0.5 u 

Aroclor-1221 <0.5 u 

Aroclor-I 232 <0.5 u 

Aroclor-I 242 <0.5 u 

Aroclor-1248 co.5 u 

&odor- 7 2 54 
. ” 

<I u 

Aroclor- 1260 Cl u 
.;: . . .‘. .’ 

represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = estimated concentration N = presumptively present 

A = rejected 



Validated 
Page: 1A of 1A 

Organophosphorous Pesticides 
TRENCH LIQUID SAMPLES 

November 1994 

Date: 12123195 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

SITE TRENCH-8 

SAMPLE ID 1 lTL08 

CONSTiTUENT (Units in ugll) DATE 11119/94 

Dimethoate 

Disulfotcn 

Ethyl parathion 

Famphur 

Methyl parathion 

Phorate 

Sulfotepp 

rhionazin 

Triethylphosphorothioate 

<0.5 u 

co.5 u 

<0.5 u 

co.5 u 

<0.5 u 

co.5 IJ 

<0.5 u 

<0.5 u 

0.67 

J 

/alues represent total concentrations unless noted < = Not detected at indicated reporting limit - = Not analyzed 

J 



Validated 

Herbicides 
TRENCH LIQUID SAMPLES 

November 1994 

Page: IA of 1A 

Date: 12123195 

Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

2,4-D co.5 u 

Dinoseb CO.7 UJ 

2,4,5-T <0.2 u 

Silvex LO.1 u 

SITE TRENCH-8 

SAh’lPLE ID 1 lTL08 

CONSTYTUENT (Units in ugIlf DATE 11119/94 

represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

J = estimated concentration 



Analytical Data for Product Sample 



WO #: AlGNQlOl 
LAB #: A4K230105-001 
MATRIX: LIQUID 

PARAMETER 

Acenaphthene 
Acenaphthylene 
Anthracene 

Benzo(a)anthracene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 

Benzo(ghi)perylene 
Benzo(a)pyrene 
Bis(2-chloroethoxy)methane 

Bis(2-chloroethyl)ether 
2,2'-oxybis(l-Chloro- 

propane) 
Bis(2-ethylhexyl)phthalate 

I 
4-Bromophenyl phenyl ether 
Butyl benzyl phthalate 
Carbazole 

4-Chloroaniline 
2-Chloronaphthalene 
4-Chlorophenyl phenyl ether 

Chrysene 
Dibenzo(a,h)anthracene 
Dibenzofuran 

Di-n-butyl phthalate 
1,2-Dichlorobenzene 

SURROGATE RECOVERY 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d14 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

Enrironmental 
services 

ABB ENVIRONMENTAL SERVICES,INC 

1lHSll.A 11-22-94 

DATE SAMPLKD: 11/22/94 
DATE RECEIVED: 11/23/94 

- - - - GC/m S~-Volatiles - - - - - - - - - - - - - - _ _ _ 

1 OF 4 
RESULT REPORTING 
(uc/kq) LIMIT 

ND 
ND 
ND 

SW846 8270A 
SW846 8270A 
SW846 827OA 

ND 
ND 
ND 

SW846 8270A 
SW846 8270A 
SW846 8270A 

ND 
ND 
ND 

SW846 8270A 
SW846 8270A 
SW846 8270A 

ND 
ND 

SW846 8270A 
SW846 8270A 

ND SW846 8270A 

ND 
ND 
ND 

SW846 8270A 
SW846 8270A 
SW846 8270A 

ND 
ND 
ND 

SW846 8270A 
SW846 8270A 
SW846 8270A 

ND 
ND 
ND 

SW846 8270A 
SW846 8270A 
SW846 8270A 

ND 
ND 

20,000 
20,000 
20,000 

20,000 
20,000 
20,000 

20,000 
20,000 
20,000 

20,000 
20,000 

20,000 

20,000 
20,000 
20,000 

20,000 
20,000 
20,000 

20,000 
20,000 
20,000 

20,000 
20,000 

SW846 8270A 
SW846 8270A 

ACCEPTABLE LIMITS 

95 ( 52 - 131) 
98 ( 43 - 109) 

132 ( 37 - 150) 
o.o* ( 37 - 117) 
o.o* ( 28 - 101) 

11 ( 10 - 170) 

METHOD 
EXTRACTION- QC 
ANALYSIS DATE BATCH 

11/28-12/06/94 43321; 
11/28-12/06/94 43321; 
11/28-12/06/94 43321; 

11/28-12/06/94 43321; 
11/28-12/06/94 43321; 
11/28-12/06/94 43321; 

11/28-12/06/94 43321; 
11/28-12/06/94 43321i 
11/28-12/06/94 43321; 

11/28-12/06/94 43321; 
11/28-12/06/94 43321; 

11/28-12/06/94 43321; 

11/28-12/06/94 43321; 
11/28-12/06/94 43321; 
11/28-12/06/94 43321; 

11/28-12/06/94 43321; 
11/28-12/06/94 43321; 
11/28-12/06/94 43321; 

11/28-12/06/94 43321; 
11/28-12/06/94 43321; 
11/28-12/06/94 43321; 

11/28-12/06/94 43321; 
11/28-12/06/94 43321; 

0 NOTE: AS RECEIVED 

ND NOT DETECI’ED AT THE STATED REPORTING LIMIT 
t I_ SURROGATES OUT OF CONTROL 



c Ebanterra 

Emironmenrd 
Services 

ABE ENVIRONMKNTAL SERVICES,WC 

1lHSlU 11-22-94 

, 

WO #: AlGNQlOl 
LAB #: A4K230105-001 
MATRIX: LIQUID 

-_------ - -- - - - - W/MS Semi-Volatile6 - - 

PARAMETER 

2 OF 4 
RESULT REPORTING 
(w/kc) LIMIT METHOD 

1,3-Dichlorobenzene 
1,4-Dichlorobenzene 
3,3'-Dichlorobenzidine 

ND 
ND 
ND 

Diethyl phthalate 
Dimethyl phthalate 
2,4-Dinitrotoluene 

ND 
ND 
ND 

2,6-Dinitrotoluene 
Di-n-octyl phthalate 
Fluoranthene 

ND 
ND 
ND 

Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 

ND 
ND 
ND 

Hexachlorocyclopentadiene 
Hexachloroethane 
Indeno(l,2,3-cd)pyrene 

ND 
ND 
ND 

Isophorone 
2-Methylnaphthalene 
kaphthalene 

ND 
ND 
8,200 J 

Nitrobenzene 
2-Nitroaniline 
3-Nitroaniline 

ND 
ND 
ND 

4-Nitroaniline 
N-Nitrosodiphenylamine 

ND 
ND 

20,000 
20,000 
40,000 

20,000 
20,000 
20,000 

20,000 
20,000 
20,000 

20,000 
20,000 
20,000 

20,000 
20,000 
20,000 

20,000 
20,000 
20,000 

20,000 
100,000 
100,000 

100,000 
20,000 

SW846 8270A 
SW846 827014 
SW846 8270A 

SW846 8270A 
SW846 8270A 
SW846 8270A 

SW846 8270A 
SW846 8270A 
SW846 8270A 

SW846 8270A 
SW846 8270A 
SW846 8270A 

SW846 827049 
SW846 8270A 
SW846 8270A 

SW846 8270A 11/28-12/06/94 43321. 
SW846 8270A 11/28-12/06/94 43321: 
SW846 8270A 11/28-12/06/94 43321 

SW846 8270A 11/28-12/06/94 43321 
SW846 8270A 11,'28-12/06/94 43321 
SW846 8270A 11/28-12/06/94 43321 

SW846 8270A 11/28-12/06/94 43321 
SW846 8270A 11/28-12/06/94 43321 

SURROGATE RECOVERY 3 ACCEPTABLE LIMITS 

Nitrobenzene-d5 95 ( 52 - 131) 
2-Fluorobiphenyl 98 ( 43 - 109) 
Terphenyl-dl4 132 ( 37 - 150) 
Phenol-d5 o.o* ( 37 - 117) 
2-Fluorophenol o.o* ( 28 - 101) 
2,4,6-Tribromophenol 11 ( 10 - 170) 

NOTE: AS RECEIVED 

DATE SAMPLED: 11/22/94 
DATE RECEIVED: u/23/94 

- - - - - - - - - - - 

EXTRACTION- QC 
ANALYSIS DATE BATCH 

11/28-12/06/94 43321 
11,'28-12/06/94 43321 
11/28-12/06/94 43321. 

11/28-12/06/94 43321. 
11/28-12/06/94 43321 
11/28-12/06/94 43321 

11/28-12/06/94 43321: 
11/28-12/06/94 43321. 
11/28-12/06/94 43321' 

11/28-12/06/94 43321. 
11/28-12/06/94 43321 
11/28-12/06/94 / ?l. 

r)l U/28-12/06/94 4 : 
11/28-12/06/94 43321. 
11/28-12/06/94 43321 

ND NOT DETECTED AT THE STATED REPORTING LIMIT 
. SURROGATES OUT OF CONTROL 

I ESTIMATED VALUE. (DETECTED), BUT BELOW QUANTlTATlON LIMIT. 



c Euanterra 

SURROGATE RECOVERY 

Environmental 
Services 

ABB ENVIRO NMENTAL SERVICES,INC 

1lHSllA 11-22-94 
WO #: AlGNQlOl DATE SAMPLED: 11/22/94 
LAB #: A4K230105-001 DATE RECEIVED: 11/23/94 
MATRIX: LIQUID 

_______--------- - GC/MS S&-Volatilee - - - - - - - - - - - - - _ _ _ , 

3 OF 4 
RESULT REPORTING EXTRACTION- QC 

PARAMETER (us/kc) LIMIT METHOD ANALYSIS DATE BATCH 

N-Nitrosodi-n-propylamine ND 20,000 SW846 8270A 11/28-12/06/94 43321: 
Phenanthrene ND 20,000 SW846 827049 11/28-12/06/94 43321; 
Pyrene ND 20,000 SW846 8270A 11/28-12/06/94 43321: 

1,2,4-Trichlorobenzene ND 20,000 SW846 8270A 11/28-12/06/94 43321: 

3 ACCEPTABLE LIMITS 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-d14 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

95 ( 52 - 131) 
98 1 43 - 109) 
132 ( 37 - 150) 
o.o* ( 37 - 117) 
0.01 ( 28 - 101) 
11 ( 10 - 170) 

NOTE: As RECEIVED 

ND NOTDETECFEDATTHE STATED REPORTING LIMIT 
. SURROGATES OUT OF CONTROL 



c ihanterra 

ABB RNVIRONMENT AL SERVICES,INC 

- 
1lHSllA 11-22-94 

DATE SAMPLED: 11/22/94 
DATE RECEIVED: 11/23/94 

WO #: AlGNQlOl 
LAB #: A4X230105-001 
MATRIX: LIQUID 

- - - - GC/s S&-Volatiles - - - - - - - - - - - - - - - - - 

4 OF 4 
RESULT REPORTING 
(uq/ks) LIMIT 

EXTRACTION- QC 
METHOD ANALYSIS DATE BATCH PARAMETER 

4-Chloro-3-methylphenol 
2-Chlorophenol 
2,4-Dichlorophenol 

2,4-Dimethylphenol 
2,4-Dinitrophenol 
4,6-Dinitro- 

2-methylphenol 

2-Methylphenol 
4-Methylphenol 
2-Nitrophenol 

4-Nitrophenol 
Pentachlorophenol 
Phenol 

2,4,5-Trichlorophenol 
2,4,6-Trichlorophenol 

SW846 8270A 11/28-12/06/94 433212 
SW846 8270A 11/28-12/06/94 433212 
SW846 8270A 11/28-12/06/94 433212 

ND 20,000 
ND 20,000 
ND 20,000 

SW846 8270A 11/28-12/06/94 433212 
SW846 8270A 11/28-12/06/94 433212 
SW846 8270A 11/28-12/06/94 433212 

ND 20,000 
ND 100,000 
ND 100,000 

SW846 827OA 11/28-12/06/94 433212 
SW846 827049 11/28-12/06/94 433212 
SW846 8270A 11/28-12/06/94 433212 

ND 20,000 
ND 20,000 
ND 20,000 

11/28-12/06/94 433212 
11/28-12/06/94 4- 12 
11/28-12/06/94 4' 

* 

ND 100,000 
ND 100,000 
ND 20,000 

SW846 8270A 
SW846 8270A 
SW846 8270A 

SW846 8270A 11/28-12/06/94 433212 
SW846 8270A 11/28-12/06/94 433212 

ND 20,000 
ND 20,000 

I. ACCEPTABLE LIMITS SURROGATE RECOVERY 

Nitrobenzene-d5 
2-Fluorobiphenyl 
Terphenyl-dl4 
Phenol-d5 
2-Fluorophenol 
2,4,6-Tribromophenol 

95 ( 52 - 131) 
98 ( 43 - 109) 
132 ( 37 - 150) 
o.o* ( 37 - 117) 
0.01 ( 28 - 101) 
11 ( 10 - 170) 

NOTE: AS RECEIVED 

ND NOT DETECIED AT THE STATED REPORTING LIMIT 
. SURROGATES OUT OF CONTROL 



a 
WO #: AlGNQlOl 
LAB #: A4K230105-001 
MATRIX: LIQUID 

ABB ENVIRONMENT AL SERVICES,INC 

1lHSll.A 11-22-94 

DATE SAMPLED: n/22/94 
DATE RECEIVED: 11/23/94 
DATE EXTRACTED: 11/28/94 
DATE ANALYZED: 12/06/94 

MAss SPE~TR~METERJDATA SYSTEM (~s~s) TENTATIVELY IDENTIFIED COMPOUNDS 
with their estimated concentrations 

QC 
PARAMETER RESULT m BATCH 

UIlkllOWIl 7,700,000 u&T/kg 4332129 
UIlkZlOWXl 1,200,000 w/kg 4332129 
unknown Aromatic 25,000 'w/kg 4332129 

Unknown 

UIlkIlOWl 

Unknown 

44,000 
12,000 
59,000 

OTHER COMPOUNDS 

w/kg 4332129 
w/kg 4332129 
w/kg 4332129 

a PARAMETER 
QC 

RESULT m BATCH 

I None 4332129 



AHB ENVIRO NBSENTAL S&RVICES,INC 

1lHSllA 11-22-94 
WO #: AlGNQ104 DATE SAMPLED: 11/22/94 
LAB #: A4K230105-001 DATE RECEIVED: 11/23/94 
MATRIX: LIQUID 

______-- --- - --- - - -- x Volatile* - - - - - - - - - - - - - - - - - - 

PARAMETER 

o-Cresol 

m-Cresol 

p-Cresol 

2-Butanone 
Pyridine 
Nitrobenzene 

Xylenes, Total 
Chlorobenzene 
Ethylbenzene 

Isobutanol 
o-Dichlorobenzene 
Cyclohexanone 

4-Methyl-2-pentanone 
Toluene 
Benzene 

2-Ethoxyethanol 
2-Nitropropane 
Tetrachloroethene 

Trichloroethene 
Ethyl acetate 
Ethyl ether 

l,l,l-Trichloroethane 
Acetone 

SURROGATE RECOVERY 

n-Butyl acetate 

1 OF 2 
RESULT REPORTING 

(%) LIMIT 

ND 0.010 
ND 0.010 
ND 0.010 

ND 0.010 

ND 0.010 

ND 0.010 

ND 0.010 

ND 0.010 

ND 0.010 

ND 0.010 

ND 0.010 

ND 0.010 

ND 0.010 

ND 0.010 

ND 0.010 

ND 0.020 
ND 0.010 

ND 0.020 

ND 0.020 
ND 0.020 
ND 0.020 

ND 0.020 
ND 0.020 

METHOD 

SW846 8015A 
SW846 8015A 
SW846 8015A 

SW846 8015A 
SW846 8015A 
SW846 8015A 

SW846 8015A 
SW846 8015A 
SW846 8015A 

SW846 8015A 
SW846 8015A 
SW846 8015A 

SW846 8015A 
SW846 8015A 
SW846 8015A 

SW846 8015A 
SW846 8015A 
SW846 8015A 

SW846 8015A 
SW846 8015A 
SW846 8015A 

SW846 8015A 
SW846 8015A 

s ACCEPTABLE LIMITS 

128 ( 50 - 150) 

EXTRACTION- QC 
ANALYSIS DATE BATCF 

12/02-12/07/94 4341c 
12/02-12/07/94 4341c 

12/02-12/07/94 4341c 

12/02-12/07/94 43410 

12/02-12/07/94 43410 

12/02-12/07/94 4341c 

12/02-12/07/94 4341c 

12/02-12/07/94 4341c 
12/02-12/07/94 4341c 

12/02-12/07/94 4341c 

12/02-12/07/94 4341c 

12/02-12/07/94 4341c 

12/02-12/07/94 

d 

C 

12/02-12/07/94 C 

12/02-12/07/94 4341c 

12/02-12/07/94 4341c 

12/02-12/07/94 4341c 
12/02-12/07/94 4341c 

12/02-12/07/94 4341c 

12/02-12/07/94 4341c 

12/02-12/07/94 4341c 

12/02-12/07/94 4341c 
12/02-12/07/94 4341c 

NOTE: As RECEIVED 

ND NOT DETECIZD ATME STATLD REPORTRiG LMK 



WO #: AlGNQlO4 
LAB #: A4K230105-001 
MATRIX: LIQUID 

------------ 

PARAMETER 

1,1,2-Trichloroethane 
Methanol 
1,1,2-Trichloro- 

1,2,2-trifluoroethane 

Methylene chloride ND 0.050 SW846 8015A 
Carbon tetrachloride ND 0.10 SW846 8015A 
Trichlorofluoromethane ND 0.10 SW846 8015A 

Carbon disulfide ND 0.20 SW846 8015A 
n-Butanol ND 0.010 SW846 8015A 
Cresylic Acid ND 0.10 SW846 8015A 

SURROGATE RECOVERY 

n-Butyl acetate 

c kuanterra 

Environmental 
services 

ABB =RONMHNTU SHRVICES,INC 

1lHSll.A 11-22-94 

- - - - - - - GC Volatile6 
2 OF 2 

RESULT REPORTING 
($1 LIMIT 

ND 0.020 
ND 0.050 
ND 0.050 

DATg SAMPLHD: 11/22/94 
DATE RECEIVED: 11/23/94 

--mm--- 

METHOD 

SW846 8015A 
SW846 8015A 
SW846 8015A 

5 ACCEPTABLE LIMITS 

128 ( 50 - 150) 

----------- 

EXTRACTION- QC 
ANALYSIS DATE BATCH 

12/02-12/07/94 43410. 
12/02-12/07/94 43410. 
12/02-12/07/94 43410: 

12/02-12/07/94 43410! 
12/02-12/07/94 43410! 
12/02-12/07/94 43410! 

12/02-12/07/94 43410! 
12/02-12/07/94 43410! 
12/02-12/07/94 43410! 

NOTE: AS RECEIVED 

ND NOT DETECTED ATTHE STATED REPORTING LIMIT 



c Ebanterra 

EnvhnmmtaI 
SfYViC.3 

ABB EN'KCROtWEN'TAL SERVICES,INC 

1lHSllA 11-22-94 

WO #: AlGNQ DATE SAMPLED: 11/22/94 

I,AH 1: A4K230105-001 DATE RECEIVED: 11/23/94 

MM'RIX: LIQUID 

____--- - - - -e-_-m INORGANIC AHALYTICALREPORT - - - - - - - - - - - - - - 

PARAMETER 
REPORTING PRBPARATION - QC 

RESULT LIMIT JJrJIJ METHOD ANALYSIS DATE BATCH 

pH Aqueous *13.0 

. 

SW846 9040 12/05/94 43391: 

NOTE: AS REmED 

*ANALYZED BY PH PAPER MFWOD DUE To MI. 



Validated Analytical Data for Air Samples 



Validated 

Volatile Organic Compounds 
UPWIND AIR SAMPLES 

November 1994 
Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page 1 of 2 
Date: 814197 

Benzene 0.19 

Benzyl chloride 0.05 u 

Bromomethane 0.05 u 

Carbon tetrachloride 0.14 

Chlorobenzene 0.05 u 

Chloroethane 0.05 u 

Chloroform 0.05 u 

Chloromethane 0.76 U 

I ,2-Dibromoethane 

I ,ZDichlorobenzene 

I ,3-Dichlorobenzene 

I ,CDichlorobenzene 

Iichlorodifluoromethane 

,I-Dichloroethane 

,2-Dichloroethane 

,I -Dichloroethene 

:is-1,2-Dichloroethene 

rans-l,2-Dichloroethene 

,2-Dichloropropane 

.is-l&Dichloropropene 

‘ans-1,3-Dichloropropene 

ithylbenzene 

reon 113 

reon 114 

lexachlorobutadiene 

Iethylene chloride 

#tyrene 

,1,2,2-Tetrachloroethane 

etrachloroethene 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.58 U 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.16 

0.05 u 

0.05 u 

1.59 u 

0.05 UR 

0.05 u 

0.05 u 

oluene 

,2+Trichlorobenzene 

0.20 u 

0.05 u 

0.15 

0.05 u 

0.05 u 

0.13 

0.05 u 

0.05 u 

0.05 u 

0.83 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.54 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.18 U 

0.05 u 

0.05 u 

1.38 u 

0.05 UR 

0.05 u 

0.05 u 

0.23 

2.02 

0.05 u 

0.05 u 

0.14 

0.05 u 

0.05 u 

0.05 u 

0.82 U 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.53 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.18 

0.18 U 

0.05 u 

0.05 u 

0.31 u 

0.05 UR 

0.05 u 

0.05 u 

1 .a2 

0.05 u 0.05 u 



Validated 

Volatile Organic Compounds 
UPWIND AIR SAMPLES 

November 1994 
Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page 2 of 2 
Date: 814197 

1 ,l ,1 -Trichloroethane 

1 ,1,2-Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

1,2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 

Vinyl chloride 

m,p-Xylene 

o-Xylene 

0.13 

0.05 u 

0.05 u 

0.38 

0.05 u 

0.05 u 

0.01 u 

0.05 u 

0.05 u 

0.13 

0.05 u 

0.05 u 

0.34 

0.05 u 

0.05 u 

0.01 u 

0.09 

0.05 u 

0.13 

0.05 u 

0.05 u 

0.34 

0.15 

0.10 

0.01 u 

0.79 

0.42 

ppbv = parts per billion volume. 

ID = identificaiton. 

U = not detected. 

UR = not detected, quantitation limit rejected. 



Valrdated 

Volatile Organic Compounds 
DOWNWIND AIR SAMPLES 

November 1994 
Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page 1 of 3 
Date 815197 

Benzene 

Benzyl chloride 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

1,2-Dibromoethane 

1,2-Dichlorobenzene 

I ,3-Dichlorobenzene 

I ,4Dichlorobenzene 

Iichlorodifluoromethane 

I ,l-Dichloroethane 

,2-Drchloroethane 

,l -Dichloroethene 

:is-1.2-Dichloroethene 

rans-1,2-Dichloroethene 

.2-Dichloropropane 

:IS-1 .3-Dichloropropene 

ans-1.3Drchloropropene 

ithylbenzene 

reon 113 

reon 114 

lexachlorobutadtene 

lethylene chlonde 

‘tyrene 

etrachloroethene 

,1.2,2-Tetrachloroethane 

duene 

,2,4Trichlorobenzene 

0.13 0.18 0.12 0.21 

0.05 u 0.05 u 0.05 u 0.05 u 

0.05 u 0.05 u 0.05 u 0.05 u 

0.12 0.14 0.13 0.12 

0.05 u 0.05 u 0.05 u 0.05 u 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.54 u 0.63 u 

0.05 u 0.05 u 

0.05 u 0.05 ll 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.55 0.55 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.16 0.26 U 

0.05 u 0.05 u 

0.05 u 0.05 u 

1.26 0.44 u 

0.05 UR 0.05 UR 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.14 0.14 0.23 0.28 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.66 u 0.95 u 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.51 0.56 

0.05 IJ 0.05 u 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.05 u 0.05 lJ 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.35 u 0.29 u 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.82 U 0.48 u 

0.05 UR 0.05 UR 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.13 

0.05 u 

0.05 u 

0.12 

0.05 u 

0.05 u 

0.05 u 

0.72 U 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.51 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.20 

0.05 u 

0.05 u 

0.60 

0.05 UR 

0.05 u 

0.05 u 

0.24 

0.05 u 



Page 2 of 3 
Date’ 815197 

VaIldated 

Volatile Organic Compounds 
DOWNWIND AIR SAMPLES 

November 1994 
Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

1 ,1,2-Trichloroethane 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 

Trichloroethene 0.05 u 0.05 u 0.05 u 0.05 u 0.05 LJ 

Trichlorofluoromethane 0.32 0.35 0.34 0.34 0.30 

1.2.4Trimethylbenzene 0.05 u 0.05 u 0.05 u 0.10 0.06 

1,3,5-Trimethylbenzene 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 

Vinyl chloride 0.01 u 0.01 u 0.01 u 0.01 u 0.01 u 

m,p-Xylene 0.05 u 0.05 u 0.05 u 0.17 0.05 u 

o-Xylene 0.05 u 0.05 u 0.05 u 0.06 0.05 u 

Benzene 

Benzyl chloride 

Bromomethane 

Carbon tetrachloride 

Chloroberuene 

Chloroethane 

Chloroform 

Chloromethane 

1,2-Dibromoethane 

1,2-Dichloroberuene 

1,3-Dichlorobenzene 

1 .QDichlorobenzene 

Dlchlorodifluoromethane 

1 ,l -Dichloroethane 

1,2-Dichloroethane 

1.1 -Dichloroethene 

cis-1,2-Dichloroethene 

trans-1.2-Dichloroethene 

1.2-Dichloropropane 

cis-1 .3-Dkhloropropene 

kans-1 ,3-Dichloropropene 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.16 0.12 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.13 0.12 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.88 u 0.80 U 

0.05 u 0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.57 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.56 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 0.05 u 

0.11 

0.05 u 

0.05 u 

0.12 

0.05 u 

0.05 u 

0.05 u 

0.68 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.53 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.12 

0.05 u 

0.05 u 

0.13 

0.05 u 

0.05 u 

0.05 u 

0.55 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.54 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 iJ 

0.05 u 

0.15 

0.05 u 

0.05 u 

0.13 

0.05 u 

0.05 u 

0.30 

0.66 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.52 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

Ethylbenzene 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 



Valrdated 

Volatile Organic Compounds 
DOWNWIND AIR SAMPLES 

November 1994 
Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page 3 of 3 
Date: SKY97 

Freon 113 0.21 u 0.18 U 0.31 0.15 0.13 

Freon 114 0.05 u 0.05 u 0.05 Ll 0.05 u 0.05 u 

Hexachlorobutadiene 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 

Methylene chloride 0.59 u 0.35 u 0.94 0.60 J 0.49 

Styrene 0.05 u 0.05 UR 0.05 UR 0.05 UR 0.05 UR 

Tetrachloroethene 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 

1 ,1,2,2-Tetrachloroethane 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 

Toluene 0.24 0.1 a 0.25 0.29 0.35 

1,2,4-Trichloroberuene 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 

1 ,l ,l -Trichloroethane 0.13 0.12 0.13 0.14 0.13 

1 ,1,2-Trichloroethane 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 

Trichloroethene 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 

Trichlorofluoromethane 0.34 0.34 0.43 0.32 0.32 

I ,2,4-Trimethylbenzene 0.06 0.05 0.06 0.07 0.07 

1,3,5-Trimethylbenzene 0.05 u 0.05 u 0.05 u 0.05 u 0.05 u 

t Vinyl chloride 0.01 u 0.01 u 0.01 0.01 u 0.01 

m ,p-Xylene 0.10 0.09 0.05 u 0.05 u 0.05 u 

o-Xylene 0.05 u 0.05 u 0.05 0.06 0.05 u 

ppbv = parts per billion volume. 

ID = rdentificaiton. 

U = not detected 

UR = not detected, quantitation limit rejected 

J = estrmated concentratron 



Vaildated 

Volatile Organic Compounds 
UPWIND AIR SAMPLES 

November 1994 
Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Benzene 0.19 

Benzyl chloride 0.05 u 

Bromomethane 0.05 u 

Carbon tetrachloride 0.13 

Chlorobenzene 0.05 u 

Chloroethane 0.05 u 

Chloroform 0.05 u 

Chloromethane 0.67 U 

1 ,ZDibromoethane 0.05 u 

1,2-Dichlorobenzene 0.05 u 

Dichlorodifluoromethane 0.47 u 

1,l -Dichloroethane 0.05 u 

I ,2-Dichloroethane 0.05 u 

I ,I-Dichloroethene 0.05 u 

:is-1,2-Dichloroethene 0.05 u 

rans-1,2-Dichloroethene 0.05 u 

I ,2-Dichloropropane 0.05 u 

:is-1,3-Dichloropropene 0.05 u 

rans-1,3-Dichloropropene 0.05 u 

I ,3-Dichlorobenzene 0.05 u 

,QDichlorobenzene 0.05 u 

lthylbenzene 0.05 u 

:reon 113 0.11 

:reon 114 0.05 u 

iexachlorobutadiene 0.05 u 

Aethylene chloride 0.51 u 

;tyrene 0.05 UR 

,1.2,2-Tetrachloroethane 0.05 u 

0.08 UR 

0.08 U 

0.18 

0.08 U 

0.08 u 

0.08 u 

1.02 u 

0.08 U 

0.08 u 

0.69 

0.08 U 

0.08 U 

0.08 u 

0.08 U 

0.08 U 

0.08 U 

0.08 u 

0.08 U 

0.08 U 

0.08 U 

0.08 u 

0.28 

0.08 u 

0.08 u 

12.4 J 

0.08 UR 

0.08 u 

‘etrachloroethene 0.05 u 0.08 U 

Page 1 of 2 
Date: 814197 



Validated 

Volatile Organic Compounds 
UPWIND AIR SAMPLES 

November 1994 
Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page 2 of 2 

Date: 8/4/97 

Toluene 

1,2,4-Trichlorobenzene 

1,1,2-Trichloroethane 

1 ,l ,l-Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

1,2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 

Vinyl chloride 

m,p-Xylene 

o-Xylene 

ppbv = parts per billion volume. 

ID = identificaiton. 

U = not detected. 

J = estimated concentration. 

UR = not detected, quantitation limit rejected. 

0.05 u 0.08 U 

0.13 0.19 

0.05 u 0.08 u 

0.28 0.44 

0.06 0.09 

0.05 u 0.08 U 

0.01 u 0.08 u 

0.09 0.29 . 

0.05 u 0.10 



Validated 

Volatile Organic Compounds 
DOWNWIND AIR SAMPLES 

November 1994 
Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page 1 of 2 
Date: 814197 

Benzene 

Benzyl chloride 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

1,2-Dibromoethane 

1 ,ZDichlorobenzene 

1,3-Dichlorobenzene 

1 ,CDichlorobenzene 

Dichlorodifluoromethane 

1 ,I -Dichloroethane 

1,2-Dichloroethane 

1 ,l -Dichloroethene 

cis-1,2-Dichloroethene 

trans-1.2-Dichloroethene 

1,2-Drchloropropane 

cis-1,3-Dichloropropene 

trans-1.3-Dichloropropene 

Ethylbenzene 

Freon 113 

Freon 114 

Hexachlorobutadrene 

Methyiene chlonde 

Styrene 

1 ,1,2,2-Tetrachtoroethane 

Tetrachloroethene 

Tdwne 

0.24 

0.09 UR 

0.09 u 

0.14 

0.09 u 

0.09 u 

0.09 u 

0.98 u 

0.09 u 

0.09 u 

0.09 u 

0.09 u 

0.51 

0.09 u 

0.09 u 

0.09 u 

0.09 u 

0.09 u 

0.09 u 

0.09 u 

0.09 u 

0.09 u 

0.15 

0.09 u 

0.09 u 

1.94 u 

0.09 UR 

0.09 u 

0.09 u 

0.42 

0.39 

0.10 UR 

0.10 u 

0.16 

0.36 

0.10 u 

1.25 

1.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.63 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.10 u 

0.29 

0.10 u 

0.10 u 

6.89 J 

0.10 UR 

0.10 u 

0.10 

0.84 

0.31 0.18 

0.10 UR 0.05 u 

0.10 u 0.05 u 

0.21 0.13 

0.10 u 0.05 u 

0.10 u 0.05 u 

0.10 u 0.09 

1.10 u 0.75 u 

0.10 u 0.05 u 

0.10 u 0.05 u 

0.10 u 0.05 u 

0.10 u 0.05 u 

0.73 1.85 U 

0.10 u 0.05 u 

0.10 u 0.05 u 

0.10 LJ 0.05 u 

0.10 u 0.05 u 

0.10 u 0.05 u 

0.10 u 0.05 u 

0.10 u 0.05 u 

0.10 u 0.05 u 

0.10 u 0.08 

0.29 1.07 

0.10 u 0.05 u 

0.10 u 0.05 u 

9.34 J 7.84 J 

0.10 UR 0.05 UR 

0.10 u 0.05 u 

0.10 u 0.05 u 

0.42 0.57 

0.19 

0.05 u 

0.05 u 

0.13 

0.05 u 

0.05 u 

0.05 u 

0.66 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.47 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.08 

0.10 

0.05 u 

0.05 u 

0.36 U 

0.05 UR 

0.05 u 

0.05 u 

0.56 

1,2,QTrichlorobenzene 0.09 u 0.10 u 0.10 u 0.05 u 0.05 u 



Validatea 

Volatile Organic Compounds 
DOWNWIND AIR SAMPLES 

November 1994 
Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Pa9e 2 of 2 
Date- 814197 

1 ,l ,I-Trichloroethane 

1 ,1,2-Trichloroethane 

Trichloroethene 

Trichlorofluoromethane 

1,2,4;frimethylbenzene 

1,3,5-Trimethylbenzene 

Vin$ chloride 

m,p-Xylene 

o-Xylene 

ppbv = parts per billion volume. 

ID = identificaiton. 

U = not detected. 

J = estimated concentration. 

UR = not detected, quantitation limit rejected. 

0.14 0.17 0.23 0.16 0.13 

0.09 u 0.10 u 0.10 u 0.05 u 0.05 u 

0.09 u 0.10 u 0.10 u 0.05 u 0.05 u 

0.37 0.37 0.42 0.32 0.27 

0.13 0.10 u 0.10 u 0.09 0.07 

0.09 u 0.10 u 0.10 u 0.05 u 0.05 u 

0.09 u 0.10 u 0.10 u 0.01 0.01 u 

0.21 0.19 0.16 0.28 0.29 

0.09 u 0.10 u 0.10 u 0.10 0.08 



Page 1 of 3 
Date. 815197 

Validated 

Volatile Organic Compounds 
DOWNWIND AIR SAMPLES 

November 1994 
Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Benzene 

Ben@ chloride 

Bromomethane 

Carbon tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

1,2-Dibromoethane 

I 1 ,I-Dichloroethane 

trans-1,2-Dichforoethene 

1 ,l-Dichloroethene 

1 ,ZDichloroberuene 

1 ,3-Dichlorobenzene 

1 ,CDichlorobenzene 

1 ,ZDichloroethane 

cis-1,2-Dichloroethene 

1,ZDichloropropane 

cis-1,3-Dfchloropropene 

trans-1 ,3-Dichloropropene 

Dichlorodifiuoromethane 

Ethylbenzene 

Freon 113 

Freon 114 

Hexachlorobutadiene 

Methylene chloride 

Styrene 

Tetrachloroethene 

1 ,1,2,2-Tetrachloroethane 

Toluene 

1,2,4Trichlorobenzene 

0.05 u 0.05 u 0.05 u 

0.69 U 0.67 U 0.67 u 

0.05 u 0.05 u 0.05 u 

0.05 u 0.05 u 0.05 u 

0.05 u 0.05 u 0.05 u 

0.05 u 0.05 u 0.05 u 

0.05 u 0.05 u 0.05 u 

0.05 u 0.05 u 0.05 u 

0.05 u 0.05 u 0.05 u 

0.05 u 0.05 u 0.05 u 

0.05 u 0.05 u 0.05 u 

0.05 u 0.05 u 0.05 u 

0.05 u 

0.05 u 

0.95 u 

0.05 u 

0.15 

0.05 u 

0.05 u 

0.88 u 

0.05 UR 

0.05 u 

0.05 u 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.50 u 0.44 u 

0.05 u 0.05 u 

0.12 0.10 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.56 U 0.30 u 

0.05 UR 0.05 UR 

0.05 u 0.05 u 

0.05 u 0.05 u 

0.35 u 1.24 0.35 u 

0.05 u 0.05 u 0.05 u 

0.23 

0.05 u 

0.05 u 

0.13 

0.05 u 

0.05 u 

0.05 u 

0.67 U 

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 

0.05 u 

0.05 u 

0.05 u 

0.48 u 

0.05 u 

0.12 

0.05 u 

0.05 u 

0.55 u 

0.05 UR 

0.05 u 

0.05 u 

0.35 tJ 

1,l ,l-Trichloroethane 0.14 0.13 0.13 0.13 



Validated 

Volatile Organic Compounds 
DOWNWIND AIR SAMPLES 

November 1994 
Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Page 2 of 3 
Date: 815197 

1 ,I ,2-Trichloroethane 0.05 u 0.05 u 0.05 u 0.05 u 

1,2,4-Trimethylbenzene 0.06 0.05 0.07 0.06 

1,3,5-Trimethylbenzene 0.05 u 0.05 u 0.05 u 0.05 u 

Trichloroethene 0.05 u 0.05 u 0.05 u 0.05 u 

Trichlorofluoromethane 0.28 0.27 0.31 0.28 

vinyl chloride 0.01 u 0.01 u 0.01 u 0.01 u 

n,p-Xylene 0.12 0.14 0.13 0.13 

o-Xylene 0.05 u 0.05 u 0.06 0.05 u 

3enzene 

3enzyl chloride 

3romomethane 

Carbon tetrachloride 

Zhlorobenzene 

Zhloroethane 

Chloroform 

Zhloromethane 

I ,2-Dibromoethane 

I ,I-Dichloroethane 

rans-1,2-Dichloroethene 

I ,I -Dichloroethene 

I .2-Drchlorobenzene 

I .3-Dfchlorobenzene 

I ,4Drchlorobenzene 

I .2-Dichloroethane 

:is-1,2-Dichloroethene 

,2-Dichloropropane 

:is-1,3-Dichloropropene 

rans-1 ,3-Dichloropropene 

Iichlorodifluoromethane 

Ethylbenzene 

:reon 113 

:reon 114 

1.80 

0.05 UR 

0.05 u 

0.16 

0.05 u 

0.05 u 

0.78 

0.82 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

1.71 

0.14 

4.37 

1.80 

0.08 UR 

0.08 u 

0.16 

0.08 U 

0.08 u 

0.78 

1.22 u 

0.08 U 

0.08 u 

0.08 U 

0.08 u 

0.08 u 

0.08 u 

0.08 u 

0.08 u 

0.08 u 

0.08 u 

0.08 u 

0.08 u 

1.71 

0.14 

4.37 

0.28 

0.05 UR 

0.05 u 

0.17 

0.05 u 

0.05 u 

0.17 

0.86 U 

0.05 u 

0.05 u 

0.05 u 

0.05 ff 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.05 u 

0.55 

0.07 

0.20 

0.05 u 0.08 U 0.05 lJ 
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VaIldated 

Volatile Organic Compounds 
DOWNWIND AIR SAMPLES 

November 1994 
Site 11, Old Camden County Landfill 

Naval Submarine Base, Kings Bay, Georgia 

Hexachlorobutadiene 

Methylene chloride 

Styrene 

Tetrachloroethene 

1 ,1,2,2-Tetrachloroethane 

Toluene 

1 ,il,QTrichlorobenzene 

1 ,l ,l -Trichloroethane 

I ,I ,2-Trichloroethane 

I ,Z+Trimethylbenzene 

I ,3,5Trimethylbenzene 

0.05 u 

33.30 J 

0.05 UR 

0.05 u 

0.05 u 

2.43 

0.05 u 

0.31 

0.05 u 

0.10 

0.0s u 

0.08 U 

33.30 J 

0.08 UR 

0.08 U 

0.08 u 

2.43 

0.08 U 

0.31 

0.08 u 

0.10 

0.08 U 

0.05 u 

2.09 u 

0.05 UR 

0.05 u 

0.05 u 

0.69 

0.05 u 

0.16 

0.05 u 

0.07 

0.05 u 

kichloroethene 0.05 u 0.08 u 0.05 u 

rrichlorofluoromethane 0.69 0.69 0.37 

linyl chloride 0.05 u 0.08 U 0.05 u 

n,p-Xylene 

bXyfene 

lpbv = parts per billion volume. 

3 = identikaiton. 

I = not detected. 

= estimated concentration. 

IR = not detected, quantitation limit rejected. 

0.53 0.53 0.26 

0.20 0.20 0.09 
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October 27, 1997 

Southern Division 
Naval Facilities Engineering Command 
ATTN: Mr. Anthony Robinson 
P.O. Box 190010 
2155 Eagle Drive 
North Charleston, SC 29418 

SUBJECT: Summary of 1997 Focused Groundwater Investigations, Site 11, Old Camden 
County Landfill, Naval Submarine Base (NSB), Kings Bay, Georgia; Comprehen- 
sive Long-Term Environmental Action, Navy District I, Contract No. N62467-89- 
D-031 7/094 

Dear Mr. Robinson: 

INTRODUCTION 

This letter report presents groundwater chemical data from two groundwater investigations conducted 
at Site 11 during 1997. Data from this letter report could serve as an addendum to the draft final 
Supplemental Resource Conservation and Recovery Act (RCRA) Facility Investigation (SRFI) report 
(ABB Environmental Services, Inc. [ABB-ES], 1997a). The data presented were not collected under 
an approved SRFI. 

The groundwater sample results presented in this letter report indicate that there is an area of high 
concentrations of tetrachloroethene and its degradation products that extends from the landfill to the 
western right-of-way of Spur 40. Sample locations hydraulically downgradient of the right-of-way in 
the eastern part of the subdivision contained much lower levels of contaminants. Groundwater sample 
results are also presented that provide evidence to support delineation of the plume. 

PURPOSE OF FIELD PROGRAMS 

Groundwater data from two field programs are presented. Both field programs focused on collection 
of groundwater samples using direct push equipment and from a limited selection of existing 
monitoring wells, recovery wells, or piezometers. The groundwater samples were analyzed onsite 
using a gas chromatography field analytical method. Objectives of these focused field programs are 
summarized in Table 1 (all tables are located in Attachment B). 

The first of these two groundwater sampling programs at Site I1 was conducted March 4 through 12, 
1997. The three objectives of this field program were to (1) provide an updated assessment of 
groundwater contaminant levels in the area that has been the focus of an Interim Measure (IM) 
corrective action; (2) attempt to locate the source area for tetrachloroethene (PCE) and trichloroethene 
(TCE) in the vicinity of monitoring well KBA-1 l-13A; and (3) support seledtion of additional 
monitoring well locations. This first field program was not designed to provide delineation of confa- 
minants to background or regulatory levels. 

ABB Environmental Services Inc. 
- 

1400 Centerpomt Blvd 
Suite 158 
Knoxville TN 37932.1968 

Teltohone (423) 531.1922 
Fax (423) 53 l-8226 

-- 



The second of these two groundwater sampling programs was conducted during the week of September 
15, 1997. This program was conducted for two reasons. These being (1) to collect groundwater 
samples in certain areas where data gaps related to delineation of contaminants were identified and (2) 
to add to the information collected in March 1997 in an area of high concentrations on the west side of 
the landfill. A sampling event that included sampling of approximately 20 wells and piezometers 
located inside the plume was also conducted. These analytical data will be provided to the Navy in a 
separate report. 

The remainder of the letter report is organized into sections that provide the following: 

. a generalized summary of the contaminant flow regime, or physical conditions that effect 
groundwater flow and contaminant distribution; 

. a summary of steps taken to identify and address data gaps in defining the extent of the plume, 
including a summary of the September 1997 groundwater data that were collected for that purpose; 
and 

. a summary of groundwater analytical data from investigations focused within the plume during the 
March and September 1997 field programs. 

CONTAMINANT FLOW REGIME 

The Navy secured the services of the U.S. Geological Survey (USGS) to develop a hydrogeologic 
framework for the site. The information presented herein regarding the hydrogeologic conditions and 
effect on contaminant distribution are based on ABB-ES’ understanding of information conveyed 
during meeting discussions with USGS and, as such, may not necessarily be reflective of information 
in the report that the USGS will submit for the site. It is ABB-ES’ understanding that the USGS is 
currently preparing a document that describes the hydrogeologic framework for the site, so the 
information is considered preliminary. 

The water-table water bearing unit is approximately 75 feet thick and underlain by a confining layer. 
The vertical extent of contamination is defined by the base of the water-table water bearing unit that is 
approximately 80 feet below land surface @Is). Within the water-table water bearing unit, downward 
vertical gradients direct shallow groundwater vertically into the intermediate zone of the unit where 
horizontal flow occurs. The intermediate zone is approximately 30 to 45 feet bls at the landfill, dips to 
the west, and is comprised of poorly graded fine-grained sand. Anisotropic conditions created by clay 
lenses in the deep zone of the water-table unit favor horizontal flow in the intermediate zone of the 
water-table unit. 

Based on the current understanding of the hydrogeologic framework, contaminants released into the 
groundwater preferentially migrate horizontally in the intermediate zone of the water-table unit. 
Therefore, recent investigations of groundwater contamination discussed in this letter report focus on 
the intermediate zone of the unit. 

EXTENT OF CONTAMINATION 

Based on concerns conveyed to the Navy by the Georgia Environmental Protection Department 
(GEPD) that the plume at Site 11 had not been delineated, steps have been taken by the Navy to 
identify and address data gaps in delineating the plume. The steps include (1) submittal of an approach 
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for delineation as an attachment to the SRFl Report; (2) review of existing data and identification of 
data gaps during the August 12 and 13, 1997, team meeting; (3) planning of a direct push groundwater 
sampling program to address the data gaps; (4) preparation of a written plan in followup to an August 

21, 1997, planning meeting; and (5) execution of the direct push field program during September 
1997. 

Supplemental RFI Groundwater Data Around the Periphery of the Plume. 

Figure 1 (Attachment A) shows the locations of eight monitoring wells screened in the intermediate 
zone of the water-table unit and situated around the periphery of the groundwater contaminant plume. 

Table 2 lists organic compounds detected in outermost monitoring locations during three monitoring 
events conducted during 1994 (within the approved SRFI) and a fourth, abbreviated sampling event 
conducted in April 1995 (outside the SRFI). Concentrations for the chemicals listed in Table 2 can be 
found in Table 3, a summary table of the analytical results. More comprehensive data tables showing 
detailed analytical results for every analyte measured in the SRFI groundwater samples can be found in 
the draft final SRFI report prepared by ABB-ES and dated August 1997. 

Identification of Data GaDs Related to Defininp Plume Boundaries. During the August team 
meeting, attendees reviewed the compounds and concentrations detected in samples from the peripheral 
monitoring wells to identify potential data gaps. The groundwater analytical data for the SRFI 
monitoring wells at the periphery of the plume suggested that there were data gaps related to 
delineation of the extent of contamination at the locations of wells KBA-ll-8B and KBA-11-18. A 
third data gap was defined in the vicinity of well KBA-11-15. This gap was based on detection of 
methylene chloride in a March 1997 direct push groundwater sample collected from a depth of 50 feet 
bls at a location generally hydraulically upgradient of KBA-1 l-15 and near the NSB property line 
(V222 on Plate 1, Attachment F). On August 21, 1997, team members representing the Navy, USGS, 
and ABB-ES met to design a direct push field program to address these data gaps. 

Another potential data gap associated with the potential for northern or eastern groundwater flow from 
the landfill was eliminated during discussions on August 12, 1997. Members of the team had 
expressed concerns that there were insuffkient data to assess whether or not releases were migrating to 
the east and north of the landfill based on the limited monitoring points in those areas. To address 
these concerns, groundwater analytical data from 1992 direct push samples were reviewed by meeting 
attendees, including representatives from the GEPD and USGS. The attendees agreed that the data 
were suffkient to determine that the plume did not extend to the north and east of the landfill. These 
data are shown on Figure 2. There is no data summary table included for these data because there is 
only one detection in the whole group of samples. 

The low groundwater flow velocities, estimated by the USGS to range from 3 to 6 feet per year in that 
area, were also considered in the team’s decision that there was no potential data gap on the north and 
east of the landfill. Flow velocities cited are Darcy velocities (Fetter, 1980) and do not account for the 
effective porosity of the matrix. The USGS did not offer an estimate of the average horizontal 
velocity, or speed at which a particle would move through a given sediment over a given period of 
time, because there is no site-specific effective porosity data. However, one could use effective 
porosity values from the literature to derive an average horizontal velocity by dividing the Darcy 
velocity by the porosity. ABB-ES typically uses 25 percent as an effective porosity estimate for the 
poorly graded fine-grained sand (Fetter, 1980). 
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September 1997 Groundwater Sarn~linp to Address Data Gam. The direct push program designed 
to address the data gaps identified during the August team meeting was issued to Navy and USGS on 
September 2, 1997. The plan provided a logical sampling approach that included (1) collection of 
groundwater samples from peripheral monitoring wells, (2) sampling at three primary direct push 
groundwater sampling locations where data gaps were defined (KBA-1 I-8B, KBA-1 l-18, and KBA-1 l- 
15), and (3) three optional push locations. The optional locations, if used, would be based on the 
detection of analytes in samples from monitoring wells KBA-I l-20 and KBA-11-21, or if more than 
one push location was needed in the area of monitoring well KBA-1 l-18. Table 4 provides 
information on the sampling that was conducted to address the data gaps. 

Based on discussions during the August 1997 team meeting, nondetected values at KBA-1 l-20 and 
KBA-11-21 did not require additional sampling since no data gaps were identified in the area where 
these wells are located. 

The analytical program included analyses of samples in an onsite laboratory equipped with a gas 
chromatograph. Samples were analyzed for the volatile organic compounds that had previously been 
detected in samples from the peripheral monitoring wells, plus tetrachloroethene and vinyl chloride. 
The analytes were: 

acetone benzene 
2-butanone ethylbenzene 
4-methyl-2-pentanone xylene 
tetrachloroethene toluene 
trichloroethene 1,2-dichloroethane 
cis-1,2-dichloroethene 1, I-dichloropropane 
vinyl chloride methylene chloride 

Prior to discussing the analytical results for the groundwater samples, a brief summary of data quality 
is summarized below. 

. 1,2-Dichloropropane and trichioroethene eluted very close to the same retention time. This 
problem created difficulty in calibrations. The problems were overcome on September 16, 1997. 
Separate calibration curves were performed for 1,2-dichloropropane to avoid interference of 
calibration peaks. Reanalysis of samples critical to this evaluation were performed after the 
problem was resolved. All holding times for the samples were met. 

l All method blank analyses resulted in detection of ketones (acetone, 2-butanone, and 4-methyl-2- 
pentanone). Acetone and 2-butanone were detected in all nine method blanks. 4-Methyl-2- 
pentanone was detected in six of nine method blanks. Concentrations of ketones in method blanks 
ranged from 2.3 to 54 micrograms per liter @g/Q. Other compounds, each detected in one method 
blank, include methylene chloride (0.6 pgle), cis-1,2-dichloroethene (0.5 pgle), and 1,2- 
dichloropropane (1.4 ~,a/!). The groundwater data were qualified based on associated method 
blank contamination. 

The plan for the recent field program included sampling of the eight peripheral monitoring wells. 
Three of these eight monitoring wells, KBA-11-12, KBA-1 l-l lB, and KBA-1 l-14, were inadvertently 
omitted from the sampling activities. This error did not effect the ability to address data gaps because 
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there were no data gaps identified at the areas where KBA-11-12, KBA-ll-11B, and KBA-11-14 are 
located. Previous results from these unsampled wells are provided in Tables 2 and 3. Figure 3 shows 
locations where monitoring well and direct push sampling was conducted and shows the results of 
sample analyses at each location. 

Groundwater samples from monitoring wells KBA-1 l-15, KBA-11-18, KBA-1 l-20, and KBA-11-21 
did not contain detectable concentrations of analytes. Therefore, direct push sampling focused on 
primary sample locations as outlined in the plan. The sample from KBA-ll-8B contained detectable 
concentrations of methylene chloride, 1, I-dichloroethane, and cis-1,2-dichloroethene, consistent with 
historical data for that well. One analyte previously undetected in groundwater samples from all 
monitoring wells and piezometers, 1,1,1-trichloroethane, was detected at a concentration of 1 PglP by 
offsite, fixed-based laboratory analysis of the sample from well KBA-1 1-8B. 

Direct push groundwater samples were collected from five locations to address data gaps related to 
delineation. Sample locations are shown on Figure 3. Analytical data for the direct push groundwater 
samples are summarized in Table 5. The data are summarized below. 

l The analytical results for groundwater samples from direct push location T306 did not contain 
detectable concentrations of site-related contaminants that have consistently been detected at 
location KBA-ll-8B, thus closing the data gap that was defined during the August 12 and 13, 
1997, team meeting. 

l Samples from push location T301 did not contain detectable concentrations of analytes, thus 
closing the data gap for the methylene chloride that was defined during the August team meeting. 

l The analytical results for direct push samples from locations T302, T303, and T304 substantially 
close the data gap in the area of well KBA-11-18. Sample T30242 (location T302, 38 to 42 feet 
bls) contained detectable concentrations of benzene, toluene, methylene chloride, and 1, l- 
dichloroethane, similar to historical data from the adjacent well. Two other direct push locations, 
T303 and T304, were completed downgradient from T302. Data for these locations include 
sporadic, low-level detection of 4-methyl-2-pentanone, 1, 1-dichloroethane, and 1,2- 
dichloropropane. Although the method blank associated with sample T30443 (location T304, 39 to 
43 feet) did not contain 4-methyl-2-pentanone, it is highly likely that the detection in the 
groundwater sample (6.5 FglP) is an artifact based on the absence of detections in adjacent push 
samples and the frequent occurrence in method blanks, in general. As for the detection of 1 ,l- 
dichloroethane and 1,2-dichloropropane below the detection limit of 1 pg/e, these low-level 
detections are isolated and attest to the difftculty associated with proving ‘zero’ concentrations. 
The collective analytical results for the three push locations and well KBA-11-18 substantially 
delineate contamination at well KBA-1 l-1 8. 

RESULTS OF FOCUSED GROUNDWATER INVESTIGATION IN PLUME 

As previously mentioned, two focused field investigations have been conducted during 1997 to assess 
contamination levels within certain areas of the plume. Table 4 summarizes the sampling that was 
performed. 

The first, and more extensive investigation, was completed in March 1997. This investigation 
involved collection of direct push samples from three transects located between the western boundary 
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of the landfill and the western right-of-way of Spur 40. Direct push samples were also collected from 
locations inside the landfill during March. 

The second investigation was conducted in September 1997. This was not an extensive investigation, 
including only eight sample locations inside the plume. Five sample locations were completed in the 
landfill to support the Navy’s tentative plans for a pilot study involving recirculation wells, a type of 
remediation technology. Three other locations were sampled in the eastern part of the subdivision. 
The March 1997 data only extended to the Spur 40 right-of-way, so plans were made to sample just 
west of the right-of-way in September. The September 1997 sampling was not designed to characterize 
the interior areas of the plume or closely define any chemicals found during the program. 

Plate 1 (Attachment F) shows the sample locations and results of analyses for all of the 1997 direct 
push samples collected from within the plume. Tables 5 and 6 summarize the analytical results for the 
September and March groundwater samples, respectively. Comprehensive data tables are included in 
Attachment C for the 1997 groundwater samples. 

The March and September 1997 direct push results showed an area of relatively high tetrachloroethene 
and trichloroethene concentrations compared to other site groundwater samples (e.g., 1,000 pgle of a 
given chemical versus 50 pg/1 of the same chemical). The area is generally defined as being in the 
area of location V212 and extending to the west. Degradation of the tetrachloroethene and 
trichloroethene is apparent, resulting in the production of cis-1,2-dichloroethene and vinyl chloride. 
The area of high concentrations extends to the western right-of-way of Spur 40, where cis-1,2- 
dichloroethene and vinyl chloride become more prevalent than the parent compounds. Vertically, the 
highest concentrations are typically associated with samples collected from approximately 35 feet bls in 
the intermediate zone of the water-table unit. Concentrations generally decrease towards the west and 
the area of high concentration does not appear to extend into the subdivision. 

As shown on Table 4, certain monitoring wells, piezometers, and recovery wells were also sampled 
during the field programs. These data are summarized in Tables 7 and 8 and shown on Figures 4 
through 6. The data for the recovery wells is generally not used for direct comparison to direct push 
or monitoring well data because the recovery wells have 40 or 50 feet of well screen and the direct 
push samples a much smaller interval (6 inches for the March 1997 samples and 4 feet in September 
1997). It is convenient to collect the recovery well samples and analyze them in the field laboratory so 
that the data can be added to the historical database for the wells. Also, the pumping rate for recovery 
well RW-6 was increased after the March 1997 field program. The pumping rate was increased in an 
attempt to draw the area of high concentration to this recovery well on Navy property. Comparison of 
the March and September analytical data for RW-6 show that trichloroethene and tetrachloroetbene 
concentrations have increased since the pumping rate was increased. 

In summary, the groundwater sampling programs focused within the plume indicate that there is an 
area of high concentrations of tetrachloroethene and its degradation products, trichloroethene, cis-1,2- 
dichloroethene, and vinyl chloride, that extends from the landfill to the western right-of-way of Spur 
40. Samples collected from locations downgradient of the right-of-way, in the eastern part of the 
subdivision, contained much lower levels of contaminants. 

-6- 



CONCLUSION 

This letter report presents the results of two groundwater investigations conducted during 1997 at Site 
11. Both field programs included collection of groundwater samples from direct push locations. A 
limited selection of existing monitoring wells, recovery wells, or piezometers were also sampled. The 
sampling programs focused on certain areas, such as where potential data gaps were identified during 
the August 1997 team meeting or in the area where the IM is located. The sampling was conducted 
during two field programs, one in March and the other in September 1997. Groundwater samples 
were analyzed in the field using a gas chromatography method adapted to field application. 

The results of the March field program provide an updated assessment of groundwater contaminant 
levels in the area that is the focus of the IM. A potential source area for tetrachloroethene and 
trichloroethene historically detected in samples from monitoring well KBA-ll-13A was also found 
upgradient of the well. The March analytical data were used to tentatively select locations for new 
monitoring wells, but the Navy recently canceled plans for well installation at this time in favor of 
incorporating any new well locations as part of the Corrective Action Plan (CAP). 

The direct push data indicate that there is an area of high concentrations of tetrachloroethene and its 
degradation products that extends from the landfill in the area of V212 to the western right-of-way of 
Spur 40. Sample locations hydraulically downgradient of the right-of-way (T305, T307, and T308) in 
the eastern part of the subdivision contained much lower levels of contaminants. 

Farther to the west, the westernmost sample locations in the subdivision provide evidence supporting 
delineation of the plume. None of the distal monitoring wells in the subdivision (DA-1 1-15, KBA- 
11-l 8, KBA-I l-20, and KBA-1 l-21) contained detectable concentrations of analytes. Groundwater 
samples from direct push locations T304 and T303 contained sporadic detections of analytes at 
concentrations below the reporting limit. These data, in conjunction with groundwater sample results 
from peripheral monitoring wells, met the objective of the September direct push program to fill 
identified data gaps. In addition, the results generally identify the boundary of the area to be addressed 
by the CAP. 

If you should have any questions concerning the above information, please do not hesitate to call Laura 
Harris at (423) 531-1922. 

Sincerely, 

ABB ENVIRONMENTAL SERVICES, INC. 

William M. Kaschak, P.E. Laura Harris, P.G. 
Project Manager Technical Lead 

pc: Rhonda Bath, SUBASE 
Chris Leeth, USGS 

[08503-089-971 
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Attachment A: Figures 
Attachment B: Tables 
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Attachment D: Glossary 
Attachment E: References 
Attachment F: Plate 
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This document, Letter Report for 1997 Focused Groundwater Investigations at 
Naval Submarine Base, Kings Bay, Georgia, has been prepared under the direction 
of a Georgia Registered Professional Geologist. The work and professional 
opinions rendered in this report were conducted or developed in general 
accordance with commonly accepted procedures and protocols. 

If conditions are either discovered or determined to exist that differ from 
those described, the undersigned geologist should be notified to evaluate the 
effects of any additional information on the findings, assessment, and 
conclusion'contained in the above referenced document. 

This document was prepared to provide the results,findings, and conclusions of 
groundwater samples collected during two direct push groundwater investigations 
during March and September 1997. 

This document was prepared for Site 11, Qld Camden County Landfill, at Naval 
Submarine Base, Kings Bay, Georgia, and should not be construed to apply for 
any other purpose or site. 

ABB ENVIRONMENTAL SERVICES, INC. 
1400 Centerpoint Blvd., Suite IS8 
Knoxville, TN 37932 

Laura B. Harris 
Professional Geologist 
State of Georgia License No. 1063 

Date: October 27, 1997 
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Table 1 

Overview of 1997 Field Proaram Obiectives and Samolina 

Focus of Sampling Program 
Investigation Objectives of Program March 1997 September 1997 

Delineation To address data gaps related to delineation of None Collection of groundwater samples from 5 direct 
contaminants in the area of monitoring wells push locations and 5 monitoring wells. 
KBA-1 l-15, KBA-11-18, and KBA-1 l-8B. 

I 
Onsite analysis of samples, 

I 
Inside Plume To provide an updated assessment of Collection of groundwater samples Collection of groundwater samples from 8 direct 

contaminant levels in area of Interim Measure. from 29 direct push locations, 2 push locations, 1 monitoring well, and 2 recovery 
monitoring wells, 4 piezometers, and wells. 

To attempt to find source area for tetrachloro- 5 recovery wells. 
ethene and trichloroethene detected in samples Onsite analysis of groundwater samples. 
from well KBA-1 l-13A. Onsite analysis of groundwater 

samples. 
Aid selection of locations for new monitoring 
wells. 
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Table 2 

Well ID 

Summary of Organic Analytes Detected in Samples from the 
Outermost Supplemental RFI Monitoring Locations 

January 1994 April 1994 September 1994 April 95 

KBA-1 l-21 . Carbon Disulfide 

Phthalate 

KBA-1 l-20 

KBA-11-18 

Phthalate 

Phthalate 

Phenol 

None 

Carbon disulfide 

Phthalate 

Benzene 

Toluene 

Xylene 

Acetone 

Phthalate 

1 ,l-Dichloroethane 

4-Methyl9-pentanone 4-Methyl-2-pentanone 

Phthalate Phthalate 

Acetone 

4-Methylphenol 

KBA-11-15 

KBA-11-12 

KBA-11-118 

KBA-11-14 

KBA-1 l-8B 

Phthalate 

None 

None 

P-Butanone 

Benzene 

1,l -Dichloroethane 

cis-1,2-Dichloroethene 

Ethylbenzene 

4-Methyl-2-pentanone 

Trichloroethene 

Phthalate 

None Phthalate 

None Phthalate 

None Phthalate 

None Carbon disulfide 

Benzene 

1,l -Dichloroethane 

cis-1 ,P-Dichloroethene 

Ethylbenzene 

4-Methyl-2-pentanone 

Trichloroethene 

Phthalate 

Benzene 

1 ,I-Dichloroethane 

cis-1,2-Dichloroethene 

Ethylbenzene 
4-Methyl-2-pentanone 

Trichloroethene 

Phthalate 

Methylene chloride 

2-Methylphenol 
4-Methylphenol 

Acetone 

P-Butanone 

1 ,l -Dichloroethane 

4-Methyl-2-pentanone 

Acetone 

Benzene 

2-Butanone 
1 ,P-Dichloropropane 

Not sampled 

Not sampled 

Not sampled 

Not sampled 

Not sampled 

Note: 

Phenol 
RFI = Resource Conservation and Recovery Act (RCPA) Facility Investigation. 
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Table 3 

Analytical Summary Table for Supplemental RFI Monitoring Locations 
Approximate Analytes in micrograms per liter bg/l) 

Well ID Screened Interval Sample Date Acetone Benzene P-Butanone Carbon disulfide l,l-Dichloroethane cis-1,2-Dichloroethene l,P-Dichloropropanr 
(ft W 

KBA-l l-8B 31 - 41 Jan-94 --- 0.4 -__ -- 3 2 --- 

Apr-94 --- 0.5 --_ -_- 3 2 --_ 

Sep-94 -- 0.6 --_ __- 3 2 -__ 

Apr-95 NS NS NS NS NS NS 
‘, 

NS 

Jan-94 --- _-- 

&r-g4 -_- ___ 1:: 

Sep-94 --- ___ --- 
Apr-95 NS NS NS 

Jan-94 --- 
1:: 

-__ 
Jan-94 (DUP) --- -__ 

Apr-94 --- we- -_- 

Sep-94 --- 
1:: 

--_ 
Sep-94 (DUP) --- --_ 

Apr-95 NS NS NS 

Jan-94 -- _-_ 57 
&r-g4 __. _- ___ 

Sep-94 --- _-- __- 

NS ’ NS Apr-95 NS 

Jan-94 --- __- --- 
Apr-94 --- _-- -__ 

Sep-94 --- -- -_- 

Apr-95 NS NS NS 

Jan-94 --- _-- ___ 

Apr-94 --- _I _-_ 

Sep-94 160 e-e -__ 

Apr-95 48 0.1 9 

Apr-95 (DUP) 74 --- 11 

Jan-94 --- ___ ___ 

&r-g4 ___ ___ _- 
Sep-94 --- __- ___ 

Apr-95 3 -_- 0.5 

Jan-94 --- __- --- 

Apr-94 --- -_- --- 

Sep-94 --- 0.9 ___ 

Apr-95 2 ___ --- 

_- --- --- --_ 
_- _-- _-_ --_ 
-_ -_- --- _-_ 

NS NS NS NS 

__- --. _-_ ___ 
--- -_- ___ ___ 

--- ___ -__ --- 
_-- -_- --_ --. 
_-_ ___ --_ --_ 

NS NS NS NS 

__- __- --_ ___ 
I_ _-- -__ -__ 
10 __- -_- --_ 

NS NS NS NS 

-__ __- ___ ___ 
-__ ___ ___ ___ 
__- --- -._ -_- 

NS NS NS NS 

--_ 0.6 --_ --_ 
___ --_ -_- -__ 

-__ --_ --- ___ 

__- 0.8 --_ 0.2 

--- 0.7 .__ 0.1 

-- --_ --_ --_ 

_- _-_ -__ -- 

--_ -_- --_ 

_- --_ --_ --_ 

0.4 --_ -__ -__ 

--- --_ -__ --_ 

6 ___ --- --_ 

-- --_ --. ___ 
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Table 3 (Continued) 
Analytical Summary Table for Supplemental RFI Monitoring Locations 

Approximate Analytes in micrograms per liter kg/l) 

Well ID Screened Interval Sample Date Ethylbenzene 4-Methyl-2-pentanone Methylene chloride Trichloroethene Toluene Xylenes bis(2-Ethylhexyl)phthalate 
(ft, bls) (total) 

BA-1 l-86 31 - 41 Jan-94 0.9 3 --- 0.9 ___ ___ ___ 

Apr-94 2 1 -- 1 --- ___ --- 
Sep-94 2 ___ 2 1 ___ _-- 14 
Apr-95 NS NS NS NS NS NS “NS 

BA-ll-1lB 44 - 54 Jan-94 ___ --- _-_ --- ___ -__ ___ 

Apr-94 --- -__ ___ -__ _-_ --- ___ 

Sep-94 -- ___ -_- ___ _-- ___ 14 
Apr-95 NS NS NS NS NS NS NS 

:BA-11-12 28 - 38 Jan-94 _-- ___ --- ___ ___ ___ ___ 

Jan-94 (DUP) --- --_ ___ -_- _-- _-- ___ 

Apr-94 --- --- _-_ --- ___ ___ ___ 

Sep-94 --- --_ ___ __- ___ --_ 32 
Sep-94 @UP) --- ___ __- __- --- ___ 13 

Apr-95 NS NS NS NS NS NS NS 

CBA-11-14 24 - 34 Jan-94 -__ 

Apr-94 --- 
Sep-94 --- 
Apr-95 NS 

--- ___ __- ___ ___ --- 
--_ ___ --_ ___ _-_ _-_ 
_-_ -_ ___ -_- -__ ___ 

NS NS NS NS NS NS 

<BA-11-15 29 - 39 Jan-94 ___ 

Apr-94 --- 
Sep-94 --- 
Apr-95 NS 

___ _-_ ___ -__ _-_ 20 
___ ___ ___ --- --- -_- 
___ ___ ___ --- --_ 140 
NS NS NS NS NS NS 

KBA-11-18 36-46 Jan-94 _-- 34 --- ___ ___ --- ___ 

Apr-94 --- 10 _-_ ___ --- ___ 15 

Sep-94 --- _-_ ___ _-- _-- ___ 11 

Apr-95 --- 36 -__ ___ _-_ _-- NS 

Apr-95 (DUP) --- 69 .-_ ___ --- --_ NS 

KBA-1 l-20 30-40 Jan-94 --- 

Apr-94 --- 
Sep-94 --- 
Apr-95 --- 

-_- -__ ___ __- _-_ 1 
___ ___ --- --- __- _-- 
___ --- ___ --_ _-- 5 

_-- ___ ___ ___ _-_ NS 

KBA-11-21 31 - 41 

See notes at end of table. 

Jan-94 __- 

Apr-94 --- 

Sep-94 _I 

Apr-95 -- 

_-_ __- -__ --- -__ 3 
_-- __- -__ _-- -__ 12 

--- _-- --_ 3 2 6 
___ --_ ___ ___ ___ NS 
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Table 3 (Continued) 
Analytical Summary Table for Supplemental RFI Monitoring Locations 

Approximate 
Well ID 

Analytes in micrograms per liter bg/f) 
Screened Interval Sample Date Diethyl phthalate Butyl benzyl phthalate 2-Methylphenol 4-Methylphenol Phenol 

(ft, bls) 
KBA-1 l-8B 31 - 41 Jan-94 1 --- ___ -_- --_ 

Apr-94 1 --- ___ __- -__ 
Sep-94 1 --_ 1 2 3 
Apr-95 NS NS NS NS NS ” 

KBA-ll-11B 44 - 54 Jan-94 ___ ___ --_ ___ ___ 
Apr-94 ___ --- --- -_- -__ 
Sep-94 __- --_ ___ --_ --_ 
Apr-95 NS NS NS NS NS 

KBA-1 l-12 28-38 Jan-94 __- --_ ___ ___ ___ 
Jan-94 (DUP) --- -__ --- --_ ___ 

Apr-94 -__ -_ -_- -__ ___ 
Sep-94 --- __- -__ -__ ___ 

Sep-94 (DUP) --- -__ _-- --_ --- 
Apr-95 NS NS NS NS NS 

KBA-1 l-14 24 - 34 Jan-94 
@r-g4 1:: 

--- --_ ___ --_ 
-__ -_- ___ ___ 

Sep-94 -__ --- -_ _-_ --_ 

Apr-95 NS NS NS NS NS 

KBA-11-15 29-39 Jan-94 --- --- -__ --- --- 

Apr-94 _-_ ___ ___ __- --- 

Sep-94 _-_ _-_ -__ _-- ___ 

Apr-95 NS NS NS NS NS 

‘xBA-1 1-18 36 - 46 Jan-94 -__ -__ _-- _-_ _-_ 

Apr-94 ___ -__ --- _-- --_ 

Sep-94 --- _-- --_ 2 --_ 

Apr-95 NS NS NS NS NS 
Apr-95 (DUP) NS NS NS NS NS 

(BA-1 l-20 30-40 Jan-94 _-_ _-_ __- --- --- 

Apr-94 --- --- --_ --- ___ 

Sep-94 --- --_ _-_ --- _-_ 

Apr-95 NS NS NS --- ___ 

KBA-1 l-21 31 -41 Jan-94 
Apr-94 --- 

--- __- .-- -__ 

0.5 0.6 --- --_ 0.8 
Sep-94 --_ --- __- _-- -__ 

Apr-95 NS NS NS NS NS 
n-- --.-- -. 
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Table 4 
Information Related to the 1997 Investigations 

Description March 1997 September 1997 
Focused lnslde Plume 

Direct Push Sample IDS V201 through V23$ T305, T307 through T313 
No. of Locations 29 a . - 
No. of Samples 75 (including 3 duplicates) 20 (including 2 duplicates) 
Depth Investigated 19.5 to 70 feet bls 31 to 54 feet bls 
Sample Interval 6 inches 4 feet 

Monitoring Wells and 
Piezometers 

Sample IDS KBA-ll-13A, KBA-11-16, PS-2, PS-4, KBA-ll-13A 
PS-7, PS-10 

NO. of Locations 6 1 
No. of Samples 6 1 
Depth Investigated 23 to 45 feet bls 31 to 41 feet bls 
Sample Interval 5 feet for piezometers, 10 feet for 10 feet 

wells 

Recovery Wells Sample IDS RW-1 through RW-4, RW-6 RW-3, RW-6 
No. of Locations 5 2 
No. of Samples 6 2 
Depth Investigated 21 to 72 feet bls 22 to 72 feet bls 
Sample Interval 40 to 50 feet 40 to 50 feet 

Focused on Dellneatlon 

Direct Push Sample IDS None T301 - T304, T306 
No. of Locations 0 5 
No. of Samples 0 13 (including 1 duplicate) 
Depth Investigated VA 37 to 59 feet bls 
Sample Interval WA 4 feet 

Monitoring Wells and 
Piezometers 

Sample IDS None 

No. of Locations 0 
No. of Samples 0 
Depth Investigated WA 
Sample Interval WA 

KBA-1 l-88, KBA-1 l-15, KBA-11-18, 
KBA-1 l-20, KBA-11-21 
4 
4 
29 to 46 feet bls 
10 feet 

qecovery Wells Sample IDS None None 
No. of Locations 0 0 
No. of Samples 0 0 
Depth Investigated N/A WA 
Sample Interval N/A N/A 

Except V203 not used. V201, V223, V231, V233, and V234 not sampled because push was refused by formation before the 
sample depth was reached. 

dotes: IDS = identifications. 
bls = below land surface. 
N/A = not applicable. 
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Sample 
Location 

301 

Table 5 
Analytical Summary Table for September 1997 Groundwater Samples from Direct Push Locations 

Approximate Analytes in micrograms per liter t~g/E) 

Screened Interval Date Acetone 2-Butanone Benzene Trichloroethene 4-Methyl-P-pentanone Toluene Ethylbenzene Xylenes 

(ft, bls) (total) 
36 - 40 g/15/97 --- --- --- --- --- __- ___ ___ 
41-45 g/15/97 --- -__ --- --_ ___ ___ ___ -__ 
46 - 50 g/j 5197 __- --_ --- ___ --- --- -__ ___ 
55 - 59 g/15/97 --- --_ --- --- _-_ -__ ___ ‘, ___ 

302 30 - 42 9/15/97 --- --- 1.4 --- ___ 2.6 --_ -__ 
50-54 g/15/97 --- _-- --- _-_ --- --- ___ ___ 
50 - 54 g/15/97 (DUP) --- --- --- -__ _-_ --- --- --- 

‘303 39 - 43 g/16/97 --- -__ -_- --- ___ __- ___ ___ 
51 - 55 g/l 6197 _-- ___ ___ _-- _-- __- ___ ___ 

‘304 39-43 9116197 --- -- --- --- 6.5 ___ ___ _-- 

‘305 30-34 g/16/97 --- ___ --- 1.2 -_ --- -__ ___ 

40 - 44 9/16/97 --- --- 1.9 5.1 460 49 a.7 22.2 
50 - 54 g/16/97 --- --- 1.4 2.9 ___ 32 5 7.4 

-306 33-37 g/l 6/97 --- ___ _-_ __- ___ -__ ___ ___ 
43 - 47 g/16/97 --- ___ ___ _-- _-_ -__ _-- ___ 
53 - 57 g/1 7197 --- _-_ --- -_- ___ --- ___ __- 

r307 30-34 g/q 7197 .--- _-_ --- ___ --_ _-- ___ ___ 

40 - 44 g/17/97 --- --- 2 1.5 ___ 16 5.1 10 
50 - 54 g/17/97 --- --- 0.8 0.8 _-- 13 ___ --- 

r3oa 30 - 34 g/17/97 --- --- 3.4 0.5 __- 2.9 29 2.8 
40 - 44 9f17/97 --- --- 4.3 __- _-_ 2.4 14 4.6 
40 - 44 g/17/97 (DUP) --- --- 3.9 _-- ___ 1.8 12 6.9 
50 - 54 g/17/97 --- --- 0.5 ___ _-- ___ ___ __- 

r309 35 - 39 g/17/97 --- --- 1 0.7 --_ 1.8 30 ii .a 

T310 31 - 35 
35-39 

g/ja/g7 
g/la/g7 

___ 
--- 

___ 
-__ 

___ 
--- 

5,000 
110 

_-- 
_-_ 

6 
__- 

72 
94 

a2 
71 

T311 31-35 
31 - 35 
35 - 39 

T312 31-35 
35 - 39 

T313 31-35 
35-39 

See notes at end of table. 

9/ia/97 -- --- 1.2 2 ___ 0.7 22 6 
9/W/97 (DUP) --- --- 0.7 2 ___ 0.6 18 4.7 

g/la/97 --- -- 0.5 3.6 --- --- -_- 2.1 

g/la/g7 ___ ___ _-_ 240 -- --- 47 30 
g/jg/g7 --- ___ --_ _-- __. --_ 88 57 

g/f&,/g7 __- ___ --_ 690 --- __- -_- ___ 
g/la/97 --- --- --- 530 _-- __- -__ ___ 

.- - 



Table 5 (Continued) 
Analytical Summary Table for September 1997 Groundwater Samples from Direct Push Locations I 

Approximate 
Sample Location Screened Interval 

Analytes in micrograms per liter bg/f) 
Date 

(ft, bls) 
Vinyl chloride Methylene Chloride 1 ,l-Dichoroethane cis-t ,ZDichloroethene l,2-Dichloropropane Tetrachloroethene 

r3oi 36 - 40 9/l 5197 --- --- -__ _-- __- ___ 
41 - 45 9/15/97 ___ ___ __- __- __- ___ 
46 - 50 9/l 5197 ___ -_- _-- --I --- _-_ 
55 - 59 9/l 5/97 ___ --_ _-_ -_- _-- __- 

T302 38 - 42 9/l 5197 __- 22 5 __- ___ -__ 
50 - 54 9/15/97 --_ --- __- -_- ___ -__ 
50 - 54 g/15/97 (DUP) --- -__ --_ --- .-- -__ 

r303 39 - 43 g/16/97 --- -_- -__ __- ___ --- 
51-55 9/l 6197 --_ -__ -__ -__ 0.6 ___ 

r304 39-43 g/16/97 --- -_- 0.6 -__ -__ ___ 

r305 30 - 34 9/l 6197 --_ -_- -__ 6.4 ___ ___ 

40 - 44 g/16/97 2.7 14 3.1 18 ___ --_ 

50 - 54 9/l 6197 2.2 7.2 4.1 4.2 __- ___ 

r306 33 - 37 g/16/97 -_- --_ -__ ___ __- ___ 
43 - 47 9/l 6197 ___ _-- -_- -_- --_ ___ 
53 - 57 g/17/97 -__ -__ _-- --_ ___ ___ 

r307 30 - 34 9/l 7197 _-_ --_ --- 6.2 ___ -_- 

40 - 44 9/l 7197 3.6 24 .__ ___ ___ -._ 

50 - 54 9/l 7197 1.7 10 ___ ___ --_ -__ 

T308 30 - 34 g/17/97 20 __- 0.8 16 -__ ___ 

40-44 g/17/97 4.6 4.3 1.3 1.3 -__ __. 

40 - 44 g/17/97 (DUP) 3.9 4 1.1 0.9 ___ ___ 

50 - 54 g/17/97 1.7 6.1 0.7 -__ -_- ___ 

T309 35 - 39 g/17/97 0.8 _-- -__ ___ ___ 0.8 

T310 31-35 9/l 8197 58 _- ___ 61 _-_ 730 
35 - 39 g/18/97 -__ ___ _-_ -__ ___ ___ 

T311 31-35 9/ 18/97 1.5 _-_ --_ ___ ___ --_ 

31-35 g/18/97 @UP) 1.3 ___ ___ -.- ___ ___ 

35 - 39 g/18/97 1.1 ___ --- -_- -_- -__ 

T312 31-35 g/18/97 52 ___ --- 28 --- ___ 

35-39 g/18/97 ___ --_ -__ -__ __- -__ 

T313 31-35 9/l 8197 __- --_ ___ __- ___ 2,400 
35 - 39 g/18/97 --_ ___ -__ --_ ___ 2,700 

’ Sum of m/p/o-xylene isomers. 

Notes: ft, bls = feet below land surface, 
__- = not detected above the reporting limit. 
DUP = duplicate sample. 
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Sample 
Location 

1202 

Approximate Analytesin micrograms per liter (19/C) 
Screened Interval Date Mnyl Methylene chloride l,l-Dichloroethane cis-1,2- Trichloroethene Benzene Tetrachloroethene 

(ft, bls) chloride Dichloroethene 
29.5 - 30 3 16197 9 ___ 1.5 29 1.4 _-_ -_ 

1204 

4205 

J207 

V208 

v209 

v210 

v211 

29.5 - 30 
34.5 - 35 
39.5 - 40 
49.5 - 50 

49.5-50 (DUP) 

34.5 - 35 
39.5 - 40 

v212 24.5 - 25 
34.5 - 35 
39.5 -40 

V213 34.5 - 35 

39.5 - 40 316 197 62 --- 34 
49.5 - 50 316197 2.8 4 2.5 

29.5 - 30 316 197 ___ ___ 
39.5 - 40 316197 7.3 --- 
49.5 - 50 3 16197 3.8 1.2 
69.5 - 70 316197 ___ ___ 

2.9 
5.7 
3.4 
-__ 

29.5 - 30 
39.5 - 40 
49.5 - 50 

3/5/97 
3J5J97 
315 197 

29.5 - 30 
39.5 - 40 
49.5 - 50 

315 197 
315197 
315197 

__- _-_ 1.1 
--- --- 5.5 
-__ --- 2.7 

___ -_- 
___ 
3.1 

--_ 
_-_ 
2.1 

34.5 - 35 
36.5 - 37 
39.5 - 40 
47.5 - 48 

317197 
317197 
3 17197 
3 17197 

__- 
-- 
2.2 
__- 

_-_ 
-_- 

___ 
--- 
_-_ 
_-_ 

24.5 - 25 3JllJ97 2.7 
34.5 - 35 3Jllf97 -__ 

_-_ 
1.2 

___ 
_-_ 

___ 
_-_ 

29.5 - 30 316197 75 
39.5 - 40 316197 2.8 
49.5 - 50 316197 ___ 

___ ___ 
___ 
4.4 

2.1 
___ 

316197 2.8 
316197 2.4 
316197 --_ 

316197 --- 

316197 ___ 

___ 
--- 

--_ 

_-_ 
3.5 
2.3 

___ 
--- 
1 
__- 

317197 
317197 

317197 
317197 
317197 

317197 

_-- 
--- 

39 1 4.2 
1.2 1.8 1.4 

___ 
_- 
_-- 

--- 

46 
9.8 

3.8 
4.3 
3.6 
1.4 

2.7 
1.9 
13 

___ 
___ 

9.5 

140 
390 
190 
19 

170 
2.6 

1600 1.8 
600 --_ 

310 ___ 

36 1.4 

___ 
___ 

77 9.8 
6.2 3.8 
9.9 1.6 

1.3 
110 
14 
7.3 
4.6 

___ ___ 
730 2.1 
160 ___ 

28 2.4 
18 1.5 

5.6 4.2 72 
3.1 6.1 41 

--- 6 
3 1200 
_-- 54 

-. 

Table 6 
Analvtical Summarv Table for March 1997 Groundwater Samoles from Direct Push Locations 

_-_ 
___ 
___ 

7.9 

2 

___ 
1.3 
--- 

1.2 
--- 

1.8 

___ 
-__ 

2.6 

-__ 
-__ 

___ 
___ 
3.5 

___ 
___ 
___ 

2.7 

-__ 

_-_ 

8.7 
16 
11 

3 
2.3 

___ 
64 
13 
4.9 
2.2 

_-- 
3500 
460 

55 

22 V214 34.5 - 35 
See notes atend of table. 
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Table 6 (Continued) 
Analytical Summary Table for March 1997 Groundwater Samples from Direct Push Locations 

Approximate Analy-tes in micrograms per liter bg/E) 
Sample Screened Interval Date Vinyl Methylene chloride l,l-Dichloroethane cis-1,2- Trichloroethene Benzene Tetrachloroethene 
Location (ft, bls) chloride Dichloroethene 
/215 34.5 - 35 3/7/97 --- --_ __- ___ 2.3 ___ 23 

'J216 34.5 - 35 3/B/97 --- _-- _-- 180 370 -__ 490 
39.5 - 40 3/B/97 --- ___ __- 39 48 ___ 93 

V217 34.5 - 35 3/B/97 220 --_ -__ 3100 --_ -__ __- 

39.5 - 40 3/B/97 5.6 ___ 2.4 160 --_ 2.7 10 

V218 34.5- 35 3/B/97 --- ___ 1.9 4.8 --- 2.6 6.5 
34.5-35 (DUP) 3/B/97 --- _-_ 1.5 5.8 -__ 2.3 7.8 

39.5 - 40 3/B/97 --- --_ _-_ 1.6 --_ 1 4.4 

v219 34.5-35 3 /B/97 2.4 --. 4.5 8.6 1.8 1.6 8.8 
39.5 - 40 3/B/97 2.1 --- 2.7 7 --_ 1.6 5.1 

v220 34.5 -35 3/g/97 --- -- 3.6 4.8 ___ _-- 10 
39.5 - 40 3/g/97 10 29 23 9.8 2 1.4 6.3 

V221 34.5 - 35 3/g/97 --- -__ 10 23 1.1 1 6.2 
39.5 - 40 3/9/97 37 34 17 31 1.2 1.4 2.9 

v222 34.5 - 35 3/Q/97 1.5 --_ 3.4 9.3 -__ 4 5.1 
39.5 - 40 3/g/97 4.6 8.7 --- 4.4 --_ 1.5 3.1 
49.5-50 3/g/97 --- 140 5.4 3.4 1.5 _-_ 1.7 

V224 34.5 - 35 3/g/97 --- --_ --_ --- --_ _-- 4.1 
39.5 - 40 3/Q/97 --- --- --- 1 -__ _-- 3.5 
44.5- 45 3/g/97 --- --_ _-_ 7.6 --_ 1.7 2.3 

v225 39.5 - 40 3/g/97 --- --_ _-_ --- -__ --- ___ 
44.5-45 3/9/97 -- ___ _-_ 9.6 --. 1.8 ___ 

V226 34.5 - 35 3JlOJ97 150 -__ --_ 1100 6.6 1.9 6.4 
39.5 - 40 3/10/97 --- --- 1 16 ___ _-- 2.3 
44.5 - 45 3JlOJ97 2.3 3.9 2.2 19 --_ 4.6 2.3 

V227 34.5 - 35 3/10/97 --- --- --- 6.2 --_ 1.1 1.6 
39.5 - 40 3JlOJ97 --- _-_ 3.9 1.3 _-_ --- 1.4 

V228 34.5 -35 3/10/97 --- ___ 4 7 _-- 1.1 2.1 
34.5 - 35 (DUP) 3/10/97 --- --_ 1.6 3.5 ~-- _-- 1.4 

39.5 -40 3/10/97 --- -__ _-_ --- --_ __- 1.1 

V229 34.5 - 35 3/10/97 --- --_ 5.5 14 ___ _-_ 2.5 
39.5 - 40 3/10/97 1.4 -_- 9.8 9.9 --- 1.6 1 
49.5 - 50 3/10/97 --- --_ 13 3.6 .-- -_- ___ 

V230 39.5 - 40 3111 J97 2.9 ___ 15 49 20 __- 5 
nn+ac r.+ 



I Table 6 (Continued) 
Analytical Summary Table for March 1997 Groundwater Samples from Direct Push Locations 

Approximate Analytes in micrograms per liter (rg Jf ) 

Sample Screened Interval Date Vinyl Methylene chloride 1 ,I-Dichloroethane cis-1,2- Trichloroethene Benzene Tetrachloroethene 

Location (ft, bls) chloride Dichloroethene 
V230 44.5 -_- ___ - 45 3111 JQ7 --- 9.8 3.6 11 3.8 

49.5 - 50 3 Jl l/97 --- 5.9 5.2 33 6.1 -__ 1.5 

V232 19.5 - 20 3/12/97 300 1 1.4 120 ___ 1.2 2.9 
29.5 - 30 3/12/97 19 _- --- 280 100 1 1.7 
34.5 - 35 3/ 12197 11 --- ___ 79 29 1.2 1.2 

V235 19.5 - 20 3/12/97 -_- ___ ___ _-_ __- ___ --- 
29.5 30 3112197 -- -_ ___ ___ --- ___ - --- 

Notes: ft, bls = feet below land surface. 
-__ = not detected above the reporting limit. 
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Sample 
Location 
KBA-1 l-13A 

Table 7 
Analytical Summary Table for March 1997 Groundwater Samples from Wells and Piezometers 

Approximate Analytes in micrograms per liter Ckg/l) 

Screened Interval Date Vinyl Methylene l,l-Dichloroethane cis-1,2-Dichloroethene Trichloroethene Benzene Tetrachloroethene 
(ft, bls) chloride chloride 

31- 41 317197 --- __- ___ 280 a90 __- 100 

KBA-1 l-16 35 - 45 3/a/97 
PS-10 27 - 32 3/g/97 
PS-2 33 - 38 3/a/97 
PS-4 28 - 33 3/11/97 
PS-7 23-28 3/a/97 
RW-1 21 - 61 3/3/97 
RW-2 21 - 71 313197 
RW-3 22 - 72 3/3/97 
RW-3 22-72 3/13/97 
RW-4 27-67 3/3/97 
RW-6 29 - 69 313197 

-__ 
_-- 
a.8 
--- 

42 
9.1 
20 
38 
--_ 

16 
--_ 

___ 
5.7 
-_- 
--_ 

92 
__- 

1.1 
__- 

1.1 
15 
--_ 

-_- 
40 
10 
___ 

i .a 
40 
1.2 
4.5 
___ 

19 
3.7 

__- 
13 
110 
w-e 

110 
41 
64 

240 
29 
46 
9.3 

-_- 

2.8 
_-- 

3.1 
5.7 
1.8 
38 
9.6 
5.3 
--- 

-_- 
1.2 
5.9 
__- 

2.6 
1.4 
3.2 
2.4 

1 
1.3 
2.3 

--_ 
___ 
--_ 
__- 
-_- 
___ 
37 
13 
___ 
-__ 

, I 

Notes: ft, bls = feet below land surface. 
_-- = not detected above the reporting limit. 
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Sample 

Table 8 
Analytical Summary Table for September 1997 Groundwater Samples from Wells 

Approximate Analytes in micrograms per liter bg/E) 

Screened Interval Date Acetone 2-Butanone Benzene Trichloroethene 4-MethyC2- Toluene Ethylbenzene Xylenes 
Location (ft, bls) 

KBA- 1 l-088 31 - 41 g/l a/g7 ___ ___ ___ --- 
pentanone 

_-_ --- _-_ 
(total)’ 

___ 

KBA-11-13A 31 - 41 i/l i/g, --- --- _-- -- ___ __- 53 --- 
KBA-11-15 

,, 
29 - 39 9/l 6197 --- ___ _-- -- _-- __- -_- _-- 

KBA-1 l-16 36 - 46 g/16/97 --- _-- _-- --_ ___ __- ___ _-- 
KBA-1 l-20 30 - 40 9/l 5197 --- __- ___ --_ ___ -_- ___ ___ 
KBA-1 l-21 31 - 41 g/16/97 --- --_ _-- --_ _-- -_- ___ __- 

RW-3 22 - 72 9jlaj97 --- --- 2.7 15 --- 11 35 31 
RW-6 29 - 69 911 a/97 --- _- 2.4 90 --- la 30 29.4 
See notes at end of table 

p-14 



Table 8 (Continued) 
Analytical Summary Table for September 1997 Groundwater Samples from Wells 

Approximate 
Sample Screened Interval 

Analytes in micrograms per liter (rg/E) 
Date Vinyl Methylene l,l-Dichloroethane 

Location 
cis-1,2-Dichloroethene 

(ft, bls) chloride chloride 
1,2-Dichloropropane Tetrachloroethene 

KBA-1 l-08& 31 - 41 9/ 18/97 --- 0.3 2 0.5 --_ --_ 

KBA-ll-13A 31-41 
g/18/97 

--- --_ 
--- 

___ .-_ 
KBA-11-15 29 - 39 ‘, --- 

9/E/97 
--- 

_-- -__ _-_ ___ --_ 

KBA-11-18 36-46 9/l 6197 --- __- --_ -_- --_ --_ 

KBA-1 l-20 30-40 g/15/97 --- -__ --- ___ --_ -__ 

KBA-11-21 31 - 41 9/l 6197 --- __- -__ ___ ___ .._ 

RW-3 22-72 g/18/97 27 -_- 3.6 26 _-_ 

RW-6 29-69 
12 

9/l 8197 3.4 --- 3.3 3.4 --_ 
’ 72 

Sum of m/p/o-xylenes. 

’ Dffsite laboratory results. 1 ,l ,l-Trichloroethane was also detected at a concentration of 1 rig/e . 

Notes: ft, bls = feet below land surface. 
_-- = not detected above the reporting limit, 
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ATTACHMENT C 

COMPREHENSIVE DATA TABLES 



. 
. . 

March 1997 Direct Push Field Program 

Groundwater Samples From Direct Push Locations 

On-Site Analytical Results 

Site 11, NSB Kings Bay 

Page: 1A of lti_ 

Date: 1 O/l 7/97 

CONSTITUENT (Units in ugll) 

/inyl chloride 

tiethylene Chloride 

I, 1 -Dichloroethane 

:is-1,2-Dichloroethene 

rrichloroethene 

3enzene 

ietrachloroethene 

SITE 

SAMPLE ID 

DATE 

RESULT TYPE 
* 

v202 v202 

V2023_0 V20240 

03106/97 03106197 

Primary Primary 

9 62 

<l u <l u 

1.5 34 

29 46 

1.4 <l u 

-cl u <I u 

<l u <l u 

v202 

v20250 

03/06/97 

Primary 

2.8 

4 

2.5 

9.8 

<l u 

<1 u 

<l u 

V204 

V20430 

03106l97 

Primary 

<2 u 

<I u 

2.9 

3.8 

<I u 

<I u 

<l u 

V204 

V20440 

03106197 

Primary 

7.3 

<l u 

5.7 

4.3 

<l u 

<l u 

<l u 

V204 

V20450 

03106197 

Primary 

3.8 

1.2 

3.4 

3.6 

<l u 

1.3 

<l u 

dalues represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

J =not detected, J =estimated value For RCL DPVOA Limit 1 is used for results comparison 



CONSTITUENT (Units in uglll 

March 1997 Direct Push Field Program 

Groundwater Samples From Direct Push Locations 

On-Site Analytical Results 

Site 1 I, NSB Kinas Bav 

SITE V204 

SAMPLE ID V20470 

DATE 03106/97 

RESULT TYPE Primary 

V205 

V20530 

03105197 

Primary 

V205 

V20540 

03105197 

Primary 

V205 

V20550 

03105l97 

Primary 

V206 

V20630 

03105l97 

Primary 

Page: IB of lM’^ 

Date: 1 O/l 7197 

--ii--l 
03105197 

Primary 

Vinyl chloride 

Methylene Chloride 

1,l -Dichloroethane 

cis-1,2-Dichloroethene 

Trichloroethene 

Benzene 

Tetrachloroethene 

<2 u <2 u <2 u <2 u <2 u <2 u 

<1 u <I u <l u <I u <l u <l u 

<l u 1.1 5.5 2.7 <l u <l u 

1.4 2.7 1.9 13 <l u Cl u 

<l u <l u <1 u <l u <l u <l u 

<I u 1.2 <l u 1.8 <l u <l u 

<l u <I u <l u <1 u <l u <l u 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

lU=not detected astimated value For RCL DPVOA L; is used for results comparison 



March 1997 Direct Push Field Program 

Groundwater Samples From Direct Push Locations 

On-Site Analytical Results 

Site 11, NSB Kings Bay 

Page: IC of IM- 

Date: 1 O/l 7/97 

CONSTITUENT (Units in uglll 

rinyl chloride 

Aethylene Chloride 

,I -Dichloroethane 

is-l ,2-Dichloroethene 

‘richloroethene 

ienzene 

‘etrachloroethene 

SITE 

SAMPLE ID 

DATE 

RESULT TYPE 

V206 V207 

V20650 V20735 

03105197 03107197 

Primary Primary 

<2 u <2 u 

3.1 <I u 

2.1 <I u 

9.5 140 

<l u 1600 

2.6 1.8 

<l u 8.7 

V207 

V20737 

03107/97 

Primary 

<2 u 

<I u 

<l u 

390 

600 

<I u 

16 

V207 

V20740 

03107197 

Primary 

.P 
2.2 

<I u 

<l u 

190 

310 

<l u 

11 

V207 

V20748 

03/07/97 

Primary 

<2 u 

1.2 

<l u 

19 

36 

1.4 

<l u 

V208 

V20825 

03/l l/97 

Primary 

2.7 J 

<I u 

<l u 

170J 

<l u 

<l u 

3J 

ralues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

I =not detected, J =estimated value For RCL DPVOA Limit 1 is used for results comparison 



March 1997 Direct Push Field Program 
Groundwater Samples From Direct Push Locations 

On-Site Analytical Results 

. 
Page: ID of IM- 

Date: 1 O/l 7/97 

SITE V208 v209 

CONSTITUENT (Units in uglll SAMPLE ID V20835 v20930 

DATE 

RESULT TYPE 

03111197 

Primary 

03106197 

Primary 

v209 v209 

v20940 v20950 

03106197 03106/97 

Primary Primary 

v210 

V21030 

03106197 

Primary 

v210 

V21035 

03106197 

Primary 

Site 11, NSB Kings Bay 

Vinyl chloride 

Methylene Chloride 

1,l -Dichloroethane 

cis-1,2-Dichloroethene 

Trichloroethene 

Benzene 

Tetrachloroethene 

<2 u 75 2.8 <2 u 2.8 2.4 

<l u <I u Cl u 4.4 <l u <I u 

<l u <I u 2.1 <l u <I u <l u 

2.6 J 77 6.2 9.9 1.3 110 

<l u 9.8 3.8 1.6 <I u 730 

<I u Cl u <I u 3.5 <I u 2.1 

2.3 J <I u <I u <l u <I u 64 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit --- =Not analyzed 

(v =not detected zstimated value For RCL DPVOA Li is used for results comparison 



March 1997 Direct Push Field Program 

Groundwater Samples From Direct Push Locations 

On-Site Analytical Results 

Site 11, NSB Kings Bay 

Page: 1 E of 1M- _ 

Date: 10/17/97 

CONSTITUENT (Units in ugll) 

Vinyl chloride 

Methylene Chloride 

1,l -Dichloroethane 

cis-1,2Dichloroethene 

Trichloroethene 

Benzene 

Tetrachloroethene 

SITE 

SAMPLE ID 

DATE 

RESULT TYPE 

v210 

V21040 

03/06/97 

Primary 

T. -2 
<2 IJ 

<l u 

<l u 

14 

160 

<l u 

13 

v210 v210 

V21050 V21050D 

03/06/97 03/06/97 

Primary Duplicate 1 

<2 u <2 u 

3.5 2.3 

1 <I u 

7.3 4.6 

28 18 

2.4 1.5 

4.9 2.2 

v211 v211 

V21135 V21140 

03107l97 03/07197 

Primary Primary 

<2u <2 u 

39 1.2 

1 1.8 

4.2 1.4 

5.6 3.1 

4.2 6.1 

72 41 

v212 

V21225 

03/07/97 

Primary 

12 u 

<l u 

<l u 

-cl u 

6 

<l u 

<l u 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

U =not detected, J =estimated value For RCL DPVOA Limit 1 is used for results comparison 



March 1997 Direct Push Field Program 

Groundwater Samples From Direct Push Locations 

On-Site Analytical Results 

Site 1 1, NSB Kings Bay 

Page: 1F of 1M’ 

Date: 1 O/l 7/97 

SITE v212 v212 V213 V214 V215 V216 

CONSTITUENT (Units in uglll SAMPLE ID V21235 V21240 V21335 V21435 v21535 V21635 

DATE 03107l97 03107197 03107197 03107197 03107197 03108197 

RESULT TV PE Primary Primary Primary Primary Primary Primary 

Vinyl chloride 

Methylene Chloride 

I,1 -Dichloroethane 

cis-1,2-Dichloroethene 

Trichloroethene 

Benzene 

Tetrachloroethene 

<2 u <2 u 

<l u <l u 

<l u <l u 

3 <I u 

1200 54 

<I u <I u 

3500 460 

<2 u <2 u <2 u <40 u 

<l u <I u <l u <20 u 

<I u <l u <l u <20 u 

<l u <I u <l u 180 

7.9 2 2.3 370 

2.7 <l u <I u <20 u 

55 22 23 490 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

[U = not detected estimated value For RCL DPVOA L: 1 is used for results comparison 



March 1997 Direct Push Field Program 

Groundwater Samples From Direct Push Locations 

On-Site Analytical Results 

Site 1 1, NSB Kings Bay 

Page: 1G of lM- 

Date: 1 O/28/97 

SITE V216 V217 V217 V218 v2ia v2ia 

CONSTITUENT (Units in ugll) SAMPLE ID V21640 V21735 V21740 v2i a35 V21835D v2ia40 

DATE 03ioa/97 03108197 03ioa/97 03108/97 03/08/97 ” 03/08/97 

RESULT TYPE Primary Primary Primary Primary Duplicate 1 Primary 

Tetrachloroethene 

linyl chloride 

Aethylene Chloride 

I, 1 -Dichloroethane 

:is-1,2-Dichloroethene 

-richloroethene 

benzene 

<2u 220 5.6 <2u <2u <2u 

<l u <5ou <I u <I u <1 u <I u 

Cl u <5ou 2.4 1.9 1.5 -cl u 

39 3100 160 4.8 5.8 1.6 

48 <5ou <l u <l u <1 u Cl u 

-cl u <5ou 2.7 2.6 2.3 1 

93 <5ou 10 6.5 7.8 4.4 

Jalues represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

J =not detected, J =estimated value For RCL DPVOA Limit 1 is used for results comparison 



Page: 1H of 1M. 

March 1997 Direct Push Field Program 

Groundwater Samples From Direct Push Locations 

On-Site Analytical Results 

Date: 1 O/l 7/97 

Site 1 1, NSB Kings Bay 

SITE V219 V219 v220 v220 

:ONSTITUENT (Units in ugll) SAMPLE ID V21935 v21940 V22035 V22040 

DATE 031oai97 03108197 03109197 03109197 

RESULTTYPE Primary Primary Primary Primary 
* 

inyl chloride 2.4 2.1 

Iethylene Chloride <I u <l u 

,I -Dichloroethane 4.5 2.7 

is-l ,2-Dichloroethene 8.6 7 

richloroethene 1.8 <l u 

enzene 1.6 1.6 

etrachloroethene 8.8 5.1 

<i u 10 

<I u 29 

3.6 23 

4.8 9.8 

<l u 2 

Cl u 1.4 

10 6.3 

v221 

v22135 

03109/97 

Primary 

v221 

V22140 

03109197 

Primary 

<2 u 37 

<l u 34 

10 17 

23 31 

1.1 1.2 

1 1.4 

6.2 2.9 

/alues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J = not detected, estimated value For RCL DPVOA Li is used for results comparison 
_- 



. . 

March 1997 Direct Push Field Program 

Groundwater Samples From Direct Push Locations 

On-Site Analytical Results 

Site 11, NSB Kings Bay 

Page: 1 I of 1M. 

Date: 1 O/l 7/97 

CONSTITUENT (Units in ugll) 

linyl chloride 

rlethylene Chloride 

I, 1 -Dichloroethane 

:is-1,2-Dichloroethene 

‘richloroethene 

lenzene 

‘etrachloroethene 

SITE 

SAMPLE ID 

DATE 

RESULT TYPE 

v222 v222 

V22235 V22240 

03/09/97 03/09/97 

Primary Primary 

(1.5) 4.6 

<l u 8.7 

3.4 <I u 

9.3 4.4 

<l u <l u 

4 1.5 

5.1 3.1 

v222 

V22250 

03/09/97 

Primary 

<2 u 

140 

5.4 

3.4 

1.5 

<1 u 

1.7 

V224 

V22435 

03lO9197 

Primary 

<2 u 

<l u 

<l u 

<l u 

<l u 

<I u 

4.1 

V224 

V22440 

03109/97 

Primary 

<2 u 

<l u 

<l u 

1 

(1 u 

<l u 

3.5 

V224 

V22445 

03/09/97 

Primary 

<2 u 

<l u 

<l u 

7.6 

<l u 

1.7 

2.3 

lalues represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

) =Less than Reporting Limit 

J=not detected, J =estimated value For RCL DPVOA Limit 1 is used for results comparison 



March 1997 Direct Push Field Program 

Groundwater Samples From Direct Push Locations 

On-Site Analytical Results 

Site 1 1, NSB Kings Bay 

Page: 1J of 1M’ - 

Date: 1 O/l 7/97 

ZONSTITUENT (Units in uglll 

SITE 

SAMPLE ID 

DATE 

RESULT TYPE 

v225 

V22540 

03109197 

Primary 

V225 

V22545 

03109197 

Primary 

V226 

V22635 

03110197 

Primary 

V226 

V22640 

03110197 

Primary 

V226 

V22645 

03110197 

Primary 

V22J 

V22735 

03/10/97 

Primary 

‘inyl chloride 

lethylene Chloride 

, 1 -Dichloroethane 

is-l ,2-Dichloroethene 

‘richloroethene 

;enzene 

‘etrachloroethene 

<2 u 

<l u 

<l u 

<l u 

<l u 

Cl u 

<l u 

<2 u 150 <2 u 2.3 <2 u 

<l u <l u <I u 3.9 <l u 

<l u <l u 1 2.2 <l u 

9.6 1100 16 19 6.2 

<l u 6.6 <I u <lU <l u 

1.8 1.9 <l u 4.6 1.1 

<l u 6.4 2.3 2.3 1.6 

rlalues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

J =not detected estimated value For RCL DPVOA LI is used for results comparison 



. 

Page: 1K of 1M , 

March 1997 Direct Push Field Program 

Groundwater Samples From Direct Push Locations 

On-Site Analytical Results 

Site 11, NSB Kings Bay 

Date: 1 O/l 7/97 

CONSTITUENT (Units in ugll) 

SITE 

SAMPLE ID 

DATE 

RESULT TYPE 

V22J 

V22740 

03/I 0197 

Primary 

V228 

V22835 

03110197 

Primary 

V228 

V22835D 

03/l 0497 

Duplicate 1 

V228 

V22840 

03110197 

Primary 

V229 

V22935 

03/10/97 

Primary 

V229 

v22940 

03110197 

Primary 

dinyl chloride 

Wethylene Chloride 

1,l -Dichloroethane 

%-I ,2-Dichloroethene 

rrichloroethene 

3enzene 

retrachloroethene 

<2 u <2 u <2 u <2 u <2 u (I.41 

<1 u <I u <I u <I u <1 u <I u 

3.9 4 1.6 <I u 5.5 9.8 

1.3 7 3.5 <I u 14 9.9 

<1 u <l u <I u <I u <I u <l u 

<1 u 1.1 <I u <I u <I u 1.6 

1.4 2.1 1.4 1.1 2.5 1 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

;) =Less than Reporting Limit 

tJ =not detected, J =estimated value For RCL DPVOA Limit 1 is used for results comparison 



March 1997 Direct Push Field Program 

Groundwater Samples From Direct Push Locations 

On-Site Analytical Results 

Site 11, NSB Kings Bay 

Page: 1L of 1M 

Date: 10/17/97 

I 

SITE V229 V230 V230 V230 V232 V232 

CONSTITUENT (Units in ugllb SAMPLE ID V22950 V23040 V23045 V23050 V23220 V23230 

DATE 03/l 0197 03/I 1197 03/l 1197 03/11197 03/l 2197 03/12/97 

RESULT TYPE Primary Primary Primary Primary Primary Primary 

Vinyl chloride 

Methylene Chloride 

I,1 -Dichloroethane 

cis-1,2-Dichloroethene 

Trichloroethene 

Benzene 

Tetrachloroethene 

<2 u 2.9 J <2 u <2 u 300 19 

<I u <I u 9.8 5.9 1 <I u 

13 15J 3.6 J 5.2 J 1.4 <l u 

3.6 49 J 11 J 33 J 120 280 

<I u 20 J 3.8 J 6.1 J <I u 100 

<I u Cl u <I u <I u 1.2 1 

<I u 5J <I u 1.5 J 2.9 1.7 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

U =not detected, stimated value For RCL DPVOA Lir is used for results comparison 



Page: 1M of 1M ., 

March 1997 Direct Push Field Program 

Groundwater Samples From Direct Push Locations 
Date: 1 O/l 7/97 

On-Site Analytical Results 

Site 11, NSB Kings Bay 

SITE V232 V235 V235 

CONSTITUENT (Units in ugll) SAMPLE ID V23235 V23520 ’ V23530 

DATE 03112197 03112197 03/I 2197 

RESULT TYPE Primary Primary Primary 

linyl chloride 11 <2 u <2 u 
Aethylene Chloride <I u <I u <I u 

,I -Dichloroethane <I u <I u <I u 

:is-1,2-Dichloroethene 79 <I u <I u 

‘richloroethene 29 <I u <1 u 

benzene 1.2 <1 u <I u 

‘etrachloroethene 1.2 <l u <I u 

lalues represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

‘he following qualifier(s) exist: U, J 

I =not detected, J =estimated value For RCL DPVOA Limit 1 is used for results comparison 



March 1997 Direct Push Field Program 

Groundwater Samples From Wells and Piezometers 
On-Site Analytical Results 

Site 11. NSB Kinas Bay 

Page: 1A of 1D 

Date: 1 O/l 7197 

SITE KBA-1 l-13A KBA-11-16 PS-10 PS-2 PS-4 PS-7 

CONSTITUENT (Units in ugll) SAMPLE ID 13A030701 16030801 PS 10030901 PS2030801 Ps4031101 PSJO30801 

DATE 03107/97 03108197 03109197 03108197 03/l 1197 03108197 

RESULT TYPE Primary Primary Primary Primary Primary Primary 

Vinyl chloride 

Methylene Chloride 

1,l -Dichloroethane 

cis-1,2-Dichloroethene 

Trichloroethene 

Benzene 

Tetrachloroethene 

<eou <2 u <2 u 8.8 <2 u 42 

Cl0 u Cl u 5.7 <l u <l u 92 

<IOU <I u 40 10 <I u 1.8 

280 <I u 13 110 41 u 110 

890 <l u <l u 2.8 <I u 3.1 

<IO u Cl u 1.2 5.9 <I u 2.6 

100 <I u <I u <I u <I u <l u 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

U = not detected estimated value For RCL DPVOA Li is used for results comparison 
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Page: 1B of ID’,. 

March 1997 Direct Push Field Program 

Groundwater Samples From Wells and Piezometers 

On-Site Analytical Results 

Date: 1 O/l 7/97 

Site 11, NSB Kings Bay 

SITE RW-1 RW-2 RW-3 RW-3 RW-4 RW-6 

CONSTITUENT (Units in ugll) SAMPLE ID GWO10303 GW020303 GW030303 RW3031301 GW040303 GW060303 

DATE 03/03/97 03/03/97 03103197 03113197 03103197 03103iSJ 

RESULT TYPE Primary Primary Primary Primary Primary Primary 

Vinyl chloride 

Methylene Chloride 

1,l -Dichloroethane 

cis-1.2~Dichloroethene 

Trichloroethene 

Benzene 

Tetrachloroethene 

9.1 20 38 <2 u 16 <2 u 

Cl u 1.1 <I u 1.1 15 <I u 

40 1.2 4.5 <I u 19 3.7 

41 64 240 29 46 9.3 

5.7 1.8 38 9.6 5.3 <I u 

1.4 3.2 2.4 1 1.3 2.3 

<I u <I u 37 13 <I u <I u 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

U =not detected, J = estimated value For RCL DPVOA Limit 1 is used for results comparison 
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September 1997 Direct Push Field Program 

Groundwater Samples From Direct Push Locations 
Date: 1 O/l 7/97 

On-Site Analytical Results 

Site 1 1, NSB Kings Bay v-~ I 

SITE SITE T301 T301 T301 T301 T301 T302 T302 

CONSTITUENT CONSTITUENT (Units in uglll (Units in uglll SAMPLE ID SAMPLE ID T30’ T30140 T30145 T30150 T30159 T30242 T30254 

DATE DATE 09115197 09115197 09115/97 09115197 09/15/97 09/I 5197 

RESULT TYPE RESULT TYPE Primary Primary Primary Primary Primary Primary 
-- -- 

ketone 

2Butanone 

3enzene 

Trichloroethene 

l-Methyl-2-pentanone 

Toluene 

Ethylbenzene 

n/p-Xylene 

s-Xylene 

Vinyl chloride 

Methylene Chloride 

I,1 -Dichloroethane 

cis- 1,2-Dichloroethene 

1,2-Dichloropropane 

Tetrachloroethene 

Xylene (total) 

Cl00 u <lOO u <lOO u <lOO u 

<lOOU <100u Cl00 u <IO0 u 

<1 u <l u <I u <I u 

<1 u Cl u Cl u <l u 

<lOO u Cl00 u <IO0 u <lOOU 

<l u Cl u Cl u <l u 

<I u <I u <l u <l u 

<2u <2u <2u <2u 

<I u <I u <l u <l u 

<I u <I u <1 u Cl u 

<l u <l u <I u <I u 

<I u <I u <l u <I u 

<I u <I u <l u <l u 

<I R <I R <1 t-l <l R 

<I u <I u <1 u <l u 

_-_ --_ --- --_ 

<260 U 

<250 U 

1.4 

<l u 

<2oou 

2.6 

<l u 

<2u 

<l u 

<l u 

22 J 

5 

<l u 

<l u 

<l u 

--- 

<lOOU 

<lOO u 

<1 u 

Cl u 

<lOOU 

<lU 

<lU 

<2u 

<l u 

<l u 

<1.4 u 

<l u 

<l u 

‘cl PI 

<l u 

___ 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit _-- = Not analyzed 

U =not detected, rstimated value For RCL VOA0997 Lir is used for results comparison 
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September 1997 Direct Push Field Program 

Groundwater Samples From Direct Push Locations 
Date: 1 O/l 7/97 

On-Site Analytical Results 

Site 1 1, NSB Kings Bay 

SITE T302 T303 T303 T304 T305 T305 

CONSTITUENT (Units in ugll) SAMPLE ID T30254D T30343 T30355 T30443 T30534 T30544 

DATE 09115/97 09H6197 09116/97 09116197 09116197 09116197 

RESULT TYPE Duplicate 1 Primary Primary Primary Primary Primary 

ketone <lOOU <lOOU <lOO u <lOOU <IO0 u <lOO u 

Z-Butanone <IO0 u <lOOU <lOO u <lOO u <IO0 u <IO0 u 

aenzene <1 u <I u <l u <l u <l u 1.9 

f’richloroethene <I u Cl u <I u <I u 1.2 5.1 

l-Methyl-2-pentanone <lOO u <IO0 u <lOOU (6.5) J <too u 460 

Toluene <l u <I u Cl u <I u <I u 49 

Lthylbenzene <I u <I u <l u <I u <l u 8.7 

n/p-Xylene <2 u <2 u <2 u <2 u <2 u 14 

I-Xylene <I u <I u <l u <I u <I u a.2 

Jinyl chloride <1 u <l u <I u <I u <I u 2.7 

Vlethylene Chloride <I u <I u <I u <I u <I u 14J 

1,l -Dichloroethane <I u <I u <I u (0.6) J <I u 3.1 

:is-1,2-Dichloroethene <I u <l u <I u <I u 6.4 ia 

I ,P-Dichloropropane <I R <I u (0.6) J Cl u <I u <1 u 

Tetrachloroethene <I u <I u <1 u <l u <l u <l u 

Kylene (total) r__ -.- --- _-_ --- ___ 

dalues represent total concentrations unless noted < = Not detected at indicated reporting limit _-- = Not analyzed 

) =Less than Reporting Limit 

J = not detected, J =estimated value For RCL VOA0997 Limit 2 is used for results comparison 
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September 1997 Direct Push Field Program 

Groundwater Samples From Direct Push Locations 

On-Site Analytical Results 

Site 11. NSB Kinas Bav 

Date: 1 O/l 7/97 

- , 

CONSTITUENT (Units in ug/l) 

SITE 

SAMPLE ID 

DATE 

RESULT TYPE 

T305 

T30554 

09/I 6197 

Primary 

T306 

T30637 

09116197 

Primary 

T306 

T30647 

09/I 6197 

Primary 

T306 

T30657 

09/l 7197 

Primary 

T307 

T30734 

09117l97 

Primary 

T307 

T30744 

09117197 

Primary 

Acetone 

P-Butanone 

Benzene 

Trichloroethene 

4-Methyl-2-pentanone 

Toluene 

Ethylbenzene 

m/p-Xylene 

o-Xylene 

Vinyl chloride 

Methylene Chloride 

1, I-Dichloroethane 

cis-1,2-Dichloroethene 

1 ,P-Dichloropropane 

Tetrachloroethene 

Xylene (total) 

<IO0 u 

<IO0 u 

1.4 

2.9 

<lOO u 

32 

5 

3.8 

3.6 

2.2 

7.2 J 

4.1 

4.2 

<I u 

<l u 

e-v 

<lOOU <IO0 u <IO0 u 

<lOOU <IO0 u 1100 UJ 

<I u <l u <l u 

Cl u <l u <I u 

<IO0 u <lOO u <IO0 UJ 

<I u <1 u <l u 

<l u <I u <I u 

<2 u <2 u <2 u 

<l u <l u <l u 

<I u <l u <I u 

<I u <I u <l u 

<l u <lU <I u 

<l u <I u <l u 

<l u <l u <l u 

<I u <l u <l u 

L_- -v- --_ 

<lOOU 

<lo0 UJ 

<I u 

<1 u 

<lOO UJ 

<l u 

<I u 

<2 u 

<1 u 

<I u 

<I u 

<I u 

6.2 

<I u 

<I u 

<lOO u 

< 100 UJ 

2 

1.5 

<lo0 UJ 

16 

5.1 

IO 

<I u 

3.6 

24 J 

<l u 

<l u 

<l u 

<l u 

--- 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

U =not detected, estimated value For RCL VOA0997 Li: is used for results comparison 
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I ketone 

!-Butanone A 

E 3enzene 

1 frichloroethene 

L I-Methyl-2-pentanone 

1 foluene 

E ithylbenzene 

r n/p-Xylene 

( )-Xylene 

\ /inyl chloride 

1 dethylene Chloride 

1 I, 1 -Dichloroethane 

C k-1 ,P-Dichloroethene 

1 I ,2-Dichloropropane 

7 retrachloroethene 

1 (ylene (total) 

<lOO u <lOO u <IO0 u <lOO u 

<lOO UJ <lOOU <lOO u <IO0 u 

(0.8) J 3.4 4.3 3.9 

(0.8) J (0.5) J <l u <1 u 

<lOO UJ <lOO u <lOOU <IO0 u 

13 2.9 2.4 1.8 

<I u 29 14J 12J 

<2u (1.6) J 2.7 3.5 

<l u 1.2 1.9 3.4 

1.7 . 20 4.6 3.9 

1OJ <l u 4.3 4 

<l u (0.8) J 1.3 1.1 

<l u 16 1.3 (0.9) J 

<I u <l u <l u <l R 

<I u ‘cl u <l u <l u 

--_ --_ -77 --_ 

\ /alues represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

( ) =Less than Reporting Limit 

I J =not detected, J =estimated value For RCL VOA0997 Limit 2 is used for results comparison 

September 1997 Direct Push Field Program 

Groundwater Samples From Direct Push Locations 

On-Site Analytical Results 

Site 11, NSB Kings Bay 

Date: 1 O/l 7/97 

SITE T307 T308 T308 T308 T308 T309 

CONSTITUENT (Units in ugll) SAMPLE ID T30754 T30834 T30844 T30844D T30854 T30939 

DATE 09/l 7197 09117197 09117197 09117/97 09117197 09117197 

RESULT TYPE Primary Primary Primary Duplicate 1 Primary Primary 
., 

<lOOU 

<lOO u 

(0.5) J 

<I u 

<IO0 u 

<l u 

<I u 

<2 u 

<l u 

1.7 

6.1 

(0.7) J 

<l u 

<I u 

<l u 

_-- 

<lOOU 

<IO0 u 

(0.7) J 

<IO0 u 

1.8 

30 J 

7.8 

4 

(0.8) J 

<I u 

<I u 

<I u 

<I R 

(0.8) J 

_-. 



September 1997 Direct Push Field Program 

Groundwater Samples From Direct Push Locations 

On-Site Analytical Results 

Site 11, NSB Kings Bay 

Page: 1E of 1F _ 

Date: 1 O/l 7/97 

CONSTITUENT (Units in uglll 

ketone 

2-Butanone 

Benzene 

Trichloroethene 

4-Methyl-2-pentanone 

Toluene 

Ethylbenzene 

m/p-Xylene 

o-Xylene 

Vinyl chloride 

Methylene Chloride 

1,l -Dichloroethane 

cis-1,2-Dichloroethene 

1,2-Dichloropropane 

Tetrachloroethene 

Xylene (total) 

SITE 

SAMPLE ID 

DATE 

RESULT TYPE 

T310 T310 

T31039 T31035 

09/l 8197 09/l 8197 

Primary Primary 

<lOOO u <IO00 u 

<lOOO u <lOOO u 

<lOU <lOU 

IIOJ 5000 

<lOOO u <lOOO u 

<lO u (6) J 

94 72 

71 64 

<lOU 18 

<lO u 58 

<lO u <lO u 

<lOU <IOU 

<lOU 61 

<IO R <lO R 

<IOU 730 

--- --_ 

T311 

T31139 

09/l 8197 

Primary 

ClOOU 

<IO0 u 

(0.5) J 

3.6 

<lOO u 

<l u 

<l u 

<2 u 

2.1 

1.1 

<I u 

<l u 

<l u 

<l R 

<l u 

_-- 

T311 

T31135 

09118/97 

Primary 

<lOO u 

<lOO u 

1.2 

2 

<lOO u 

(0.7) J 

22 J 

5.3 

(0.7) J 

1.5 

<l u 

<I u 

<l u 

<l R 

<I u 

--- 

T311 

T31135D 

09118197 

Duplicate 1 

<lOO u 

<lOO u 

(0.7) J 

2 

<IO0 u 

(0.6) J 

18J 

4 

(0.7) J 

1.3 

<l u 

<l u 

<I u 

<l R 

<l u 

--- 

T312 

T31239 

09/l 8197 

Primary 

< 5000 u 

< 5000 u 

<50 u 

c50 u 

< 5000 u 

<50 u 

88 

(57) J 

<50 u 

<50 u 

<50 u 

<50 u 

<50 u 

<50 R 

<50 u 

___ 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

() = Less than Reporting Limit 

lU=not detected estimated value For RCL VOA0997 L’ ? is used for results comparison 
~- 



I 

4 

E 

1 

1 

1 

E 

r 

C 

\ 

I 

1 

C 

1 

1 

I 

CONSTITUENT (Units in ugll) 

ketone 

2-Butanone 

3enzene 

frichloroethene 

$-Methyl-2-pentanone 

foluene 

ithylbenzene 

nip-Xylene 

)-Xylene 

/inyl chloride 

dethylene Chloride 

I, 1 -Dichloroethane 

:is-1,2-Dichloroethene 

I ,P-Dichloropropane 

retrachloroethene 

(ylene (total) 

SITE 

SAMPLE ID 

DATE 

RESULT TYPE 
Y 

T312 

T31235 

09118197 

Primary 

< 5000 u 

<5000 u 

<50 u 

240 

< 5000 u 

<50 u 

(47) J 

(38) J 

<50 u 

52 

<50 u 

<50 u 

(28) J 

<50 R 

<5ou 

--- 

JllC I I , IY3D r\ll&jS Day 

T313 T313 

T31339 T31335 

09118197 09118197 

Primery Primary 

< 5000 u < 5000 u 

< 5000 u < 5000 u 

<50 u <50 u 

530 690 

<5000 u < 5000 u 

<50 u <50 u 

<50 u <50 u 

<lOOU <lOO u 

<50 u <50 u 

<5ou <50 u 

<50 u <50 u 

<50 u <50 u 

<50 u <50 u 

<50R <50 R 

2700 2400 

L-L --- 

\ lalues represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

( ) =Less than Reporting Limit The following qualifier(s) exist: U, R, J 

1 J =not detected, J =estimated value For RCL VOA0997 Limit 2 is used for results comparison 

September 1997 Direct Push Field Program 

Groundwater Samples From Direct Push Locations 

On-Site Analytical Results 
c:*- , , kICP w:..-- ma.. 

I 

Page: 1 F of 1F ..- 

Date: 1 O/l 7/97 
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September 1997 Direct Push Field Program 

Groundwater Samples From Wells 

On-Site Analytical Results 

Site 11, NSB Kings Bay 

Page: 1A of1B 4 

Date: 1 O/23/97 

CONSTITUENT (Units in ug/l) 

SITE 

SAMPLE ID 

DATE 

RESULT TYPE 

KBA-1 1-OBB 

BBGW07 

09118197 

Primary 

KBA-1 l-l 3A 

KBA-l l-13A 

09/l B/97 

Primary 

KBA-11-15 

KBA-II-IS 

09116197 

Primary 

KBA-1 l-l 8 

KBA-1 l-l 8 

09/16/97 

Primary 

KBA-11.20 

KBA-1 I-20 

09/l 5197 

Primary 

KBA-1 l-21 

KBA-1 l-21 

09116197 

Primary 

Acetone 

2-Butanone 

Benzene 

Trichloroethene 

4-Methyl-2-pentanone 

Toluene 

Ethylbenzene 

m/p-Xylene 

o-Xylene 

Vinyl chloride 

Methylene Chloride 

I,1 -Dichloroethane 

cis-1,2-Dichloroethene 

1,2-Dichloropropane 

Tetrachloroethene 

Xylene (total) 

<5 u <5000 u <IO0 u <IO0 u <lOO u <lOO u 

<5 u <5000 u <lOO u Cl00 u <IO0 u <lOO u 

<1 u <50 u <I u <1 u <l u <l u 

<I u c50 u <l u <I u <l u <l u 

<5 u < 5000 u <lOO u <lOO u <lOO u <lOO u 

Cl u c50 u <l u <I u <I u <I u 

Cl u 53 <l u <l u <I u <l u 
--- <lOO u <2 u <2 u <2 u <2 u 

_-- c50 u <I u <l u <l u <lU 

<I 0 <50 u <I u Cl u <I u <l u 

0.3 J <50 u <I u <I u <I u <l u 

2 <50 u <I u <I u <I u <l u 

0.5 J c50 u <I u <l u <I u <l u 

<I u <50 R Cl u <I u <l u <l u 

<l u c50 u Cl u <I u <I u <l u 

<l u . . . “__ e-v .-- _-- 

Values represent total concentrations unless noted < =Not detected at indicated reporting limit ---=Not analyzed 

U = not detected estimated value For RCL VOA0997 Li ’ is used for results comparison 



September 1997 Direct Push Field Program 

Groundwater Samples From Wells 

On-Site Analytical Results 

Site 11, NSB Kings Bay 

Page: 1B of 1B -1 

Date: 10123197 

CONSTITUENT (Units in ugll) 

SITE 

SAMPLE ID 

DATE 

RESULT TYPE 

RW-3 

RW-3 

09118197 

Primary 

RW-6 

RW-6 

09118/97 

Primary 

ketone 

2-Eutanone 

3enzene 

rrichloroethene 

I-Methyl-2-pentanone 

roluene 

Ithylbenzene 

n/p-Xylene 

I-Xylene 

Vinyl chloride 

klethylene Chloride 

1,l -Dichloroethane 

:is-1,2-Dichloroethene 

1,2-Dichloropropane 

retrachloroethene 

Xylene (total) 

<IO0 u <lOOU 

<lOO u Cl00 u 

2.7 2.4 

15 90 

<lOO u Cl00 u 

11 18 J 

35 30 

20 21 J 

11 8.4 

27 3.4 

<1 u <I u 

3.6 3.3 

26 3.4 

cl R <l R 

12 72 

..- -.- 

Values represent total concentrations unless noted < = Not detected at indicated reporting limit --- = Not analyzed 

U =not detected, J =estimated value For RCL VOA0997 Limit 2 is used for results comparison 
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GLOSSARY 

ABB-ES 

bls 

GEPD 

IM 

Irive 

NSB 

PCE 

RCRA 

SRFI 

TCE 

USGS 

ABB Environmental Services, Inc. 

below land surface 

Georgia Environmental Protection Department 

Interim Measure 

micrograms per liter 

Naval Submarine Base 

tetrachloroethene 

Resource Conservation and Recovery Act 

Supplemental RCRA Facility Investigation 

trichloroethene 

U .S . Geological Survey 

D-l 



Al-l-ACHMENT E 

REFERENCES 



REFERENCES 

ABB-ES . 1997a. Draft Final, Supplemental RFI Repoport, Site I I, Old Camden County Landfill, Naval 
Submarine Base in Kings Bay, Georgia. Prepared for Southern Division, Naval Facilities 
Engineering Command (SOUTHNAVFACENGCOM) (August). 

ABB-ES. 1997. “Project Operation and Control Plan, Site 11, NSB Kings Bay, Groundwater 
Sampling Event and Direct Push Sampling.” (September 12). 

ABB-ES. 1997. Letter Report, “Draft Samplin g Plan for SCAPS Field Program, Site 11, Old 
Camden County Landfill, Naval Submarine Base, Kings Bay, Georgia.” Contract No. N62467-89- 
D-03 17/094 (January 10). 

ABB-ES. 1997. Letter Report, “Summary of Analytical Results for March 1997 Groundwater 
Sampling Activities, Site 11, Old Camden County Landfill, Naval Submarine Base (NSB), Kings 
Bay, Georgia. ” Contract No. N62467-89-D-03 17/094 (July 11). 

ABB-ES. 1997. Letter, “Meeting Summary, August 12 and 13, 1997, Project Team Meeting” 
(September 30). 

ABB-ES. 1997. Letter, “Meeting Summary, June 24 and 25, 1997, Project Team Meeting.” 
(August 7). 

ABB-ES. 1997. Letter Report, “Direct Push Program to Support Delineation of Groundwater Conta- 
mination at Site 11, Naval Submarine Base, Kings Bay, Georgia.” Contract No. N62467-D-89- 
03 17/094 (September 2). 

ABB-ES. 1997. Letter, “Meeting Summary, April 7 and 8, 1997, Project Team Meeting.” (May 9). 

ABB-ES. 1997. Letter regarding March 1997 Groundwater Sampling (June 6). 

Fetter, C.W., Jr. 1980. Applied Hydrogeology. Columbus, Ohio: Charles E. Merrill Publishing Co. 

E-l 


	Back to Index
	VOLUME I - REPORT through APPENDIX C
	CERTIFICATION
	FOREWORD
	EXECUTIVE SUMMARY
	TABLE OF CONTENTS
	LIST OF APPENDICES
	LIST OF FIGURES
	LIST OF TABLES
	GLOSSARY

	INTRODUCTION
	PREVIOUS INVESTIGATIONS
	CHARACTERIZATION OF POTENTIAL ORGANIC CONTAMINANTS
	CHARACTERIZATION OF INORGANIC CONTAMINANTS
	CONCEPTUAL MODEL OF CONTAMINANT TRANSPORT
	RECOMMENDATIONS
	REFERENCES
	APPENDICES:
	Appendix A: Data Quality Assessment
	Appendix B: Summary Tables of Analytical Data
	Appendix C: Comprehensive Tables of Analytical Data
	Summary of 1997 Focused Groundwater Investigations, Site 11

	Appendix D through H (Contained in Seperate Volume)


