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ACRONYMS AND ABBREVIATIONS
ung/kg micrograms per kilogram
AFB Air Force Base
AFBCA Air Force Base Conversion Agency
AFCEE Air Force Center for Environmental Excellence
AST - aboveground storage tank
bgs below ground surface
BTEX benzene, toluene, ethylbenzene, xylenes
COC chain of custody
COPC chemical of potential concern
LCS/LCSD laboratory control sample/laboratory control sample duplicate
MDEQ Michigan Department of Environmental Quality
MDNR Michigan Department of Natural Resources
MS matrix spike
MS/MSD matrix spike/matrix spike duplicate
NFRAP no-further-response-action-planned
Parsons ES Parsons Engineering Science, Inc.
PCE perchloroethene
POL petroleum, oils, and lubricants
PQL practical quantitation limit
QA/QC quality assura:ce/quality control
RL reporting limit
RPD ‘ relative percent difference
SAI Specialized Assays, Inc.
SAP Sampling and Analysis Plan
TMB trimethylbenzene
TVH total volatile hydrocarbon
TVHA total volatile hydrocarbon analyzer
UCL upper confidence limit
UsS United States
USEPA US Environmental Protection Agency
UST underground storage tank
voC volatile organic compound
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SECTION 1
INTRODUCTION

1.1 PURPOSE

This confirmation sampling and analysis report for the Petroleum, Oils, and
Lubricants (POL) Yard, Sites SS-06 and ST-40, at Wurtsmith Air Force Base (AFB),
Michigan, has been prepared by Parsons Engineering Science, Inc. (Parsons ES) for
submittal to the Michigan Department of Environmental Quality (MDEQ); the United
States (US) Air Force Center for Environmental Excellence (AFCEE), Brooks AFB,
Texas; and the Air Force Base Conversion Agency/OL-T (AFBCA), Oscoda,
Michigan. MDEQ provides oversight of underground storage tank (UST) work at
Wurtsmith AFB. This report has been prepared as part of the AFCEE Extended
Bioventing Project (Contract F41624-92-8036, Delivery Order 17).

Soil sampling for laboratory analysis was conducted at the sites by Parsons ES in
October 1998 in accordance with the MDEQ- and US Environmental Protection
Agency (USEPA)-approved Confirmation Sampling and Analysis Plan (SAP) for Sites
SS-06 and ST-40 (included as Appendix A of this report). The objective of the
confirmation soil sampling and analysis was to determine if soils contaminated with
petroleum hydrocarbons had been sufficiently remediated following 2 years of
expanded-scale bioventing, and to determine whether a no-further-response-action-
planned (NFRAP) decision could be pursued, or additional soil.remediation or other
actions were required. This report summarizes field activities, field observations, and
data collected during the October 1998 sampling event, and evaluates the reduction of
petroleum hydrocarbon contamination in soil as a result of 2 years of bioventing system
operation. The purpose of this report is to document the effectiveness of remediation of
soil contaminated with petroleum hydrocarbons; to compare the recently collected soil
analytical results to MDEQ risk-based generic cleanup criteria; and make
recommendations based on these results.

The focus of the confirmation soil sampling and analysis was on the chemicals of
potential concern (COPCs) that were identified during previous investigations (ICF
Kaiser, 1998; Parsons ES, 1996) at Sites SS-06 and ST-40. COPCs previously
identified for Site SS-06 were benzene, ethylbenzene and total xylenes; COPCs
previously identified for Site ST-40 were benzene, total xylenes, acetone, carbon
disulfide, and tetrachloroethene (or perchloroethene [PCE] (Appendix A, Table 3.1).
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1.2 SITE/PROJECT BACKGROUND

Wurtsmith AFB, located near Oscoda, Michigan, is presently undergoing base
closure activities. Site SS-06, a former POL bulk storage facility, is located in the
eastern portion of the base as shown on Figure 1.1. A detailed layout of Site SS-06,
which is inclusive of Site ST-40, is shown on Figure 1.2. With the exception of three
active aboveground storage tanks (ASTs), which are located northwest of the main
bermed area, the site is vacant and inactive. The four largest ASTs (Tanks 7000, 7001,
7039, and 7040), which were located within the bermed areas and contained JP-4 jet
fuel, were removed between 1992 and 1996. Two USTs, located immediately north of
the bermed areas, also have been removed from the site. A waste oil UST, formerly
located east of Building 351, was removed in 1990, and a waste JP-4 UST located on
the west side of Building 361 was removed in 1996. The three active ASTs (Tanks
7002, 7003, and 7004) that remain on the site provide JP-4 for current airport
activities. A groundwater pump-and-treat system (referred to as the Benzene Plant),
located approximately 400 feet northeast of the POL Yard, was installed to treat
groundwater contaminated with benzene, toluene, ethylbenzene, and xylenes (BTEX),
and a free-phase product plume originating at the POL Yard. ’

A full-scale bioventing system was designed and installed by Parsons ES in July and
August 1996 and was operated for over 2 years prior to conducting confirmation soil
sampling in October 1998. A detailed description of the bioventing system design and
initial site activities are provided in the Bioventing Pilot Test Results and Full-Scale
System Installation Report for POL Yard, Sites SS-06 and ST-40 (Parsons ES, 1996).
Performance of the full-scale bioventing system is presented in the Two-Year Soil Gas
Sampling and In Situ Testing Results Report for POL Yard, Sites SS-06 and ST-40
(Parsons ES, 1998). A more complete summary of the site history, geology,
hydrology, previous investigations, and other remedial activities is presented in the
SAP (Appendix A).

1.3 SUMMARY OF CONFIRMATION SOIL SAMPLING RESULTS

Confirmatory soil sampling was conducted at the sites on 13 through 16 October
1998. Boreholes were advanced at 18 locations, and 28 soil samples (25 primary
samples and 3 replicates) were submitted to the laboratory for volatile organic
compound (VOC) analysis.  Soil sample analyses indicate that residual fuel
hydrocarbons are confined mainly to smear-zone soils in the western portion of the
POL Yard. Several contaminants (i.e. benzene, ethylbenzene, xylenes, 1,2,4-
trimethylbenzene (TMB), 1,3,5-TMB, bromomethane, naphthalene, and n-
propylbenzene) were detected in site soils at maximum concentrations exceeding their
respective cleanup criteria (i.e. MDEQ generic residential drinking water protection
criteria). \

1.4 REPORT ORGANIZATION

This site confirmation sampling and analysis report consists of five sections,
including this introduction, and three appendices. Section 2 is a description of the
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confirmation soil sampling activities conducted at the site. Section 3 summarizes
confirmation sampling analytical results and compares these results to the MDEQ
generic cleanup criteria. Section 4 presents conclusions and recommendations for the
site. References used in preparation of this report are provided in Section 5.

Appendix A presents a copy of the final confirmation SAP for Sites SS-06 and ST-40
that includes a detailed summary of previous site investigations. Borehole logs are
included in Appendix B, and Appendix C provides the labor::ory analytical results and
chain-of-custody (COC) forms.

1-5
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SECTION 2
SITE CONFIRMATION SAMPLING AND ANALYSIS ACTIVITIES

The purpose of this section is to summarize confirmatory soil sampling activities,
including sampling locations and sampling depths, sampling procedures, analytical
methods used, and field and laboratory quality assurance/quality control (QA/QC)
procedures followed. These methods/procedures are described in more detail in the
confirmation SAP (see Appendix A). The confirmation SAP was implemented by
qualified Parsons ES scientists trained in conducting soil sampling, records
documentation, and chain-of-custody procedures. Environmental sample analyses were
provided by Specialized Assays, Inc. (SAI), of Nashville, Tennessee.

2.1 SAMPLING STRATEGY

The sampling strategy presented in the confirmation SAP (Appendix A) was
designed to provide sufficient soil analytical data to characterize the nature and extent
of petroleum hydrocarbons remaining in site soil and, based on a comparison with
MDEQ generic cleanup criteria, to determine if a NFRAP decision can be supported.
The sampling strategy combined a statistically random strategy with a biased strategy
that targeted previously-identified hot spots (zones with high contaminant
concentrations). The statistically random strategy implemented at the site followed
recommendations described in the Guidance Document (Michigan Department of
Natural Resources [MDNR], 1994). This strategy employs the use of gridding to
facilitate the unbiased selection of sampling locations, and statistical tools for evaluating
the resulting data. Because of the relatively large size of the POL Yard site, the goal of
the sampling strategy was to provide a 95-percent confidence level of determining any
hot spot concentrations of residual fuel hydrocarbons remaining in site soils after 2
years of bioventing remediation. To meet this goal,. soil samples were collected at 18
locations (27 percent of the 66 grid stations) which exceeds the minimum number of
samples (25 percent of the grid stations) recommended in the Guidance Manual.
Thirteen soil boring locations were selected at random, four soil boring locations (SB1,
SB2, SBS5, and SB13) were selected in areas with previously identified high
concentrations of fuel hydrocarbons, and one soil boring (SB18A) was advanced at the
location of a former UST at the request of Ms. Rose Forbes, the AFCEE field
engineer. The purpose of boring 18A was to determine if contaminated soil remained
in the vicinity of the former UST following tank removal. In addition to this one
additional boring, the only other deviation from the SAP was that boring SB4 was
moved approximately 25 feet south of the proposed location to avoid an aboveground
pipeline and valves.

2-1
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2.2 SOIL SAMPLING PROCEDURES
2.2.1 Sampling Locations

Confirmatory soil sampling was conducted at the sites on 13 through 16 October
1998. Soil samples were collected at 18 locations (SB1 through SB18A) at the sites to
determine whether or not residual hydrocarbon compounds in soils have been
remediated to concentrations equal to or less than the targeted MDEQ generic cleanup
criteria. Soil borings SB1 and SB2 were advanced in the immediate vicinity of the
former waste oil UST (Site ST-40). The remaining 16 borings (SB3 through SB18A)
were located throughout Site SS-06. Figure 2.1 shows the locations of the 18
confirmatory soil sampling locations in relation to the previously identified estimated
area of soil hydrocarbon contamination requiring remediation.

2.2.2 Sample Collection

Soil samples were collected using a Geoprobe® system, a hydraulically powered
percussion/probing machine capable of advancing sampling tools through
unconsolidated soil. Depending on subsurface conditions encountered during sampling,
soil samples were collected using either a Large-Bore” sampler to collect discrete
subsurface samples or a Macro-Core” sampler, which collects continuous sample cores.
The soil cores were retained within clear acetate liners inside the sampling barrels.

Because the greatest extent and highest concentrations of fuel hydrocarbons were
previously detected in the groundwater smear zone, soil sampling focused on this zone.
Contamination was previously detected in soils above the smear zone only in a few
areas, which are likely the locations of former fuel releases. Outside the suspected fuel
release areas, vadose zone soil contamination was restricted to within approximately 5
feet of the groundwater surface.

Each borehole was advar.ced to no less than 1 foot above the groundwater surface;
maximum sampling depths were between 19 and 26 feet below ground surface (bgs).
At locations where shallow contamination had previously been identified or was
suspected due to the close proximity of former USTs or ASTs (sampling locations SB1,
SB2, SBS5, SB9, SB13, SB14, SB15 and SB16), soil samples were collected at 5-foot
intervals from ground surface to the top of the groundwater surface. With the exception
of boring SB13, two soil samples were selected from each of these boreholes for
laboratory analysis; one sample was collected from the groundwater smear zone, and
one sample collected from shallower soil based on apparent contamination and field
headspace screening results. Only the smear-zone sample from boring SB13 was
submitted to the laboratory because soil samples from' the more shallow sample
intervals at this location had low field headspace screening results and no visible
evidence of contamination. At sampling locations where contamination was limited to
the smear zone only, based on results of previous investigations (SB3, SB4, SB6, SB7,
SB8, SB10, SB11, SB12, SB17, and SB18A), the probe was driven directly to the
smear zone, and one soil sample was collected.
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All soil samples were field-screened for total volatile hydrocarbons (TVH) and
examined for physical evidence of contamination. A portion of each Geoprobe® core
soil .ample was used for field screening using a TVH analyzer (TVHA). The soil was
placed into a new, self-sealing plastic bag and after approximately 20 minutes, the TVH
concentration in the headspace was measured by inserting the TVHA probe through the
seal of the plastic bag. Soil headspace TVH screemng results were recorded on the
field borehole logs (Appendix B).

Samples selected for laboratory analysis were transferred directly from the
Geoprobe® core sampler to EnCore™ samplers and sealed according to manufacturer-
recommended procedures. Soil samples for laboratory analysis were immediately
placed in an insulated cooler containing ice. The soil samples were maintained in a
chilled condition until delivered to the analytical laboratory. The remaining soil not
included in the laboratory sample was removed from the Geoprobe® sampler for field
TVH screening and lithologic logging. In the laboratory, soil samples were transferred
from the EnCore™ samplers to soil sample vials and preserved with methanol within 48
hours of sample collection, as described in USEPA Method SW5035. After the samples
for laboratory analysis were collected, chain-of-custody procedures were followed to
establish a written record of sample handling and movement between the sampling site
and the laboratory as described in the SAP (Appendix A). COCs are included in
Appendix C.

2.2.3 Soil Sample Analyses

Twenty-eight soil samples, including three field replicates, were submitted to the
laboratory and analyzed using USEPA Method SW8260B for VOCs including BTEX,
TMBs, butylbenzenes, and isopropylbenzenes. In addition, the four soil samples
collected from Site ST-40 (from borings SB1 and SB2) were also analyzed for acetone,
carbon disulfide and PCE. All samples were analyzed by SAI, a State of Michigan-
certified laboratory.

2.2.4 Field and Laboratory Data Quality Assurance/Quality Control

Samples were collected, preserved, transported, and analyzed in such a manner that
sampling results yield information that provides a reliable representation of the soil
quality at the site. To meet this requirement, the procedures described in the Quality
Assurance Project Plan of the SAP (Appendix A) were followed during sample
collection, handling, and analysis. In addition, laboratory and field QC samples were
prepared and analyzed. Quality control (QC) samples were analyzed to assess
laboratory methods. Laboratory QC samples included matrix spikes (MS), matrix
spike/matrix spike duplicate (MS/MSD) pairs, and blanks. Three MS/MSD pairs for
soil were prepared and analyzed as part of this project. Field QC samples consisted of
two trip blanks and two equipment rinseate blanks.

2.3 EQUIPMENT DECONTAMINATION PROCEDURES

All sampling and downhole equipment were decontaminated before use and between
boreholes to prevent cross-contamination, as described in the SAP (Appendix A).

2-4
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Boreholes were backfilled with granular bentonite and hydrated with potable water
following sample collection.

2.4 MANAGEMENT OF INVESTIGATION-DERIVED WASTES

Investigation-derived wastes were handled following the base-wide procedures
established by ICF Technology, Inc. (1994) and approved bty MDEQ and USEPA. The
use of the Geoprobe® for collecting soil samples did not generate soil cuttings.
Decontamination water was containerized, transported to Building 5092, and discharged
into the oil/water separator.

2-5

SAES\WP\PROJECTS\726876\819.doc



SECTION 3
CONFIRMATION SAMPLING RESULTS

This section summarizes the analytical results of the October 1998 soil sampling
activities. This section also compares these sampling results to the MDEQ generic,
cleanup criteria for soils.

3.1 LABORATORY RESULTS

Soil sample analyses indicate that residual fuel hydrocarbons are confined mainly to
smear-zone soils. Borehole logs from the confirmatory soil sampling activities are
included in Appendix B. Table 3.1 presents a summary of compounds detected in site
soils during the October 1998 soil sampling event and compares the sample results to
the MDEQ (1998) generic residential drinking water protection criteria. The highest
concentrations of organic compounds were detected in soil samples collected at depths
between 18 and 23 feet bgs from borings SB2, SB4, SB5, SB6, SB7, SB9, SB10, SB13,
SB14, SB16, and SBI8A. Benzene, toluene, ethylbenzene and total xylenes were
measured at maximum concentrations of 5,700 micrograms per kilogram (ug/kg), 222
ng/kg, 140,000 ug/kg, and 575,000 pg/kg, respectively. Maximum concentrations of
1,2,4-TMB, 1,3,5-TMB, n-propylbenzene, and isopropylbenzene were 287,000 ug/kg,
94,300 ng/kg, 46,000 ug/kg, and 25,300 pg/kg, respectively. Naphthalene, which was
detected in several samples, was measured at a maximum concentration of 41,400
pg/kg. Bromomethane was detected in one sample at a concentration of 930 ug/kg.
Acetone, carbon disulfide, and PCE were not detected in any samples above their
respective laboratory reporting limits.

The only significant concentrations of organic compounds detected in shallow soils
(above the smear zone) were 1,3,5-TMB at SB14 (from 10 to 12 feet bgs) and SB16
(from 6 to 8 feet bgs), and xylenes at SB14 (from 10 to 12 feet bgs). These results
indicate that the long-term potential source for groundwater contamination by
partitioning of fuel hydrocarbons from shallow soil to groundwater has been greatly
reduced by bioventing treatment of site soils. However, the relatively high
concentrations of several fuel hydrocarbon compounds measured in smear-zone soils
indicate that this zone continues to be a potential source of groundwater contamination.

Bioventing appears to have been less effective at treating smear zone soils than
shallower subsurface soils. Bioventing treatment relies on supplying air (oxygen) to
unsaturated soil to enhance biodegradation of fuel hydrocarbons. During much of the 2
years of bioventing treatment, the lower portion of the smear zone (where many of the
soil samples listed in Table 3.1 were collected) was saturated and largely isolated from
treatment. Therefore, smear zone soils are being remediated at a slower rate than the
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shallower soils. During the October 1998 sampling event, water levels during the soil
sampling event were approximately 2 to 3 feet lower than during installation of the full-
scale bioventing system in August 1996.

A comparison of analytical results for soil samples collected prior to and following
approximately 2 years of bioventing system operation indicates an overall reduction in
BTEX concentrations. Table 3.2 presents the BTEX results for several pairs of soil
samples collected before and after bioventing treatment. Samples from each pair were
collected in close proximity to each other and were collected from the same or similar
depth intervals. With the exception of sample pair SB40-002/SB2 (collected at depths
between 19 and 21 feet bgs and 18 and 20 feet bgs, respectively) and sample pair
VWS5/SB5 in which ethylbenzene and total xylene concentrations were higher after 2
years of bioventing, concentrations of toluene, ethylbenzene, and xylenes were
significantly lower following bioventing treatment. The increased concentrations noted
for sample pair SB40-002/SB2 (collected at approximately 20 feet bgs) is likely the
result of changing groundwater levels smearing free-phase petroleum hydrocarbons
onto the soil. The increased concentrations for sample pair VW5/SB5 may be the result
of the Qctober 1998 sample being collected from a deeper portion of the smear zone,
and does not accurately represent changes in BTEX concentrations for this location.
Also, it must be noted that conventional soil sampling techniques were used during the
1995 and 1996 sampling events, while USEPA Method SW5035 was used during the
October 1998 sampling event. USEPA Method SW5035 involves sample collection
using EnCore™ samplers, and extraction and preservation with methanol within 48
hours of sample collection. The improvement in sample collection techniques could
partially account for apparent contaminant increases in smear zone soils. The overall
reduction in soil fuel hydrocarbon concentrations presented in Table 3.2 indicates that
operation of the bioventing system is effectively reducing residual fuel hydrocarbon
concentrations in site soils.

3.2 COMPARISON OF SOIL SAMPLING RESULTS TO CLEANUP CRITERIA

Land use assumptions and potential exposure pathways for site contaminants used to
determine appropriate MDEQ cleanup criteria are described in the SAP (see Appendix
A) and in the Final Feasibility Report for Sites SS-06, ST-40, SS-13, and OT-46 (ICF
Kaiser, 1998). Although the current and projected future land use of Sites SS-06 and
ST-40 is industrial, groundwater contamination resulting from fuel hydrocarbon
releases at the site have migrated beyond the POL Yard. Because generic residential
drinking water criteria must be met at the Base boundary, generic soil cleanup criteria
which are designed to ensure contaminants do not leach from site soils and cause
groundwater to exc =d residential drinking water protection criteria have been
identified as the targe.ed cleanup criteria for Sites SS-06 and ST-40.

Soil sampling results were compared to the MDEQ (1998) residential drinking water
protection criteria to determine whe:ther the sites meet closure requirements or if further
remediation is required. As shown in Tables 3.1 and 3.3, several contaminants (i.e.
benzene, ethylbenzene, xylenes, 1,2,4-TMB, 1,3,5-TMB, bromomethane, naphthalene,
and n-propylbenzene) were detected in site soils at maximum concentrations exceeding
their respective MDEQ residential drinking water protection criteria. Table 3.3 also
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TABLE 3.2
COMPARISON OF PRE- AND POST-BIOVENTING SOIL ANALYTICAL RESULTS
SITES SS-06 AND ST-40
WURTSMITH AFB, MICHIGAN

Analytical Results

Sample Benzene  Toluene Ethylbenzene Total
Sample Depth Date Xylenes
number (feet bgs)”  Sampled” (ug’kg)®  (ngrkg) (ng/kg) (ug’kg)
SB40-001 19-21 1993 ND¢ ND ND 6,900
SBI 18-19  Oct. 1998 <2.1¢ <52 <3.1 <32
SB40-002 14-16 1995 ND ND ND 35.000
SB2 14-16 Oct. 1998 <2.1 <5.2 <3.1 <352
SB40-002 19-21 1995 ND ND ND 6,200
SB2 18-20  Oct. 1998 <1090 <2720 12.000 23,700
Vw7 20-22  Aug. 1996 <110 250 3,710 15,600
SB3 20-22  Oct. 1998 <2.1 <52 <3.1 <352
VWS 17-19  Aug. 1996 <51 8517 2,300 9.820
SBS 21-23 Oct. 1998 <278 <694 2,560 10,800
Vw2 15-17 Aug. 1996 60J 160 J 2,680 12,900
SB9 12-14 Oct. 1998 <10.3 <258 <15.5 <25.8
MPB 17-19  Aug. 1996 < 100 <210 7,080 54,500
SBI3 19-21 Oct. 1998 465 <581 5,810 22.800

Y feet begs = feet below ground surface.

" 1995 - pre-bioventing soil sampling by ICF Kaiser (1995). Aug. 1996 - soil samples

collected during installation of bioventing system (Parsons ES, 1996).
Oct. 1998 - confirmation soil sampling.

c/ . .
“ ug/kg = micrograms per kilogram.

¥ ND = Not detected.

" < = compound analyzed for but not detected above the practical quantitation limit (PQL).
Number shown represents the laboratory reporting limit (RL).

726876\820.xls 3.4



TABLE 3.3
IDENTIFICATION OF CRITERIA EXCEEDANCES FOR UNSATURATED SOILS

SITES SS-06 AND ST-40
WURTSMITH AFB. MICHIGAN

Number of Times

Number of Reporting Limits
Maximum MDEQ Generic Detections Exceeded Criteria
Site Residential Drinking Exceeding Compound Not

Compound Units Concentration? Water Protection Criteria® Criteria ¢ Detected ¢

Volatile Organic Compounds
Benzene peke? 5,700 I l 100 3 10
Toluene ng/kg 5,750U 16.000
Ethyvibenzene pna’kg 140,000 1,500 8
Total Xylenes ua'kg 575,000 5,600 11
1.2 4-Trimethvibenzene pa kg 287,000 5,100 10
1,3.5-Trimethylbenzene ng/kg 94,300 460 12
n-Butylbenzene pe’kg 5.750U 1.600 2
sec-Butvlbenzene pgkg 5750 U 1.600 2
tert-Butylbenzene pneg/kg 8.050U 1,600 2
Isopropylbenzene pa/kg 25,300 90,000
n-Propylbenzene ng/kg 46,000 1,600 5
Tetrachloroethene pekg | 8.050 U } | 100 13
Bromomethane pa/ke 930 200 1 12
4-Isopropyltoluene ng/kg 18,400 NA"

PAlls
Naphthalene ng’kg 41,400 17,000 3

SITE ST-40

Volatile Organic Compounds
Benzene pgkkg | 1.090 U I 100 1
Toluene peg/kg 27200 16,000
Ethvlbenzene pne/kg 12,000 1,500 1
Total Xylenes pne/kg 237,000 5,600 1
1,2.4-Trimethylbenzene pa/kg 117,000 5,100 1
1,3.5-Trimethylbenzene ug/kg 43,500 460 2
n-Butylbenzene ng/kg 2720U 1,600 I
sec-Butylbenzene png/kg 3.800 U 1,600 !
tert-Butylbenzene pne/kg 3,800 U 1,600 1
Isopropylbenzene pe/kg 4,350 90.000 A
n-Propylbenzene pe/kg 4,850 . 1,600 i 1
Carbon Disulfide pne/kg 761U 16,000
Acetone pna/kg 4.780 U 15.000
Tetrachloroethene ng/kg 3.800U 100 1
Bromomethane pg/kg 2.720U 200 1
4-Isopropyltoluenc pne/kg 7.610 NA

PAlls
Naphthalene png/kg 7,070 17,000

NOTES. Site maximum concentrations that exceed a MDEQ-defined soil cleanup criterion have been shaded for casy reference

Outline indicates that the maximum PQL exceeded a MDEQ-defined soil cleanup criterion.
" Maximum concentration detected during the October 1998 soil sampling event
" Soil leaching criterion that is protective of underlying groundwater for residential potable use (MDEQ. 1998)
¢ Criteria does not include netd replicate samples.
pg/kg = micrograms per kilogram »
J = Estimated value. The analyte was positively identitied at a concentration between the PQL and the RL.
NA = Not applicable. An MDEQ-defined sotl cleanup criterion has not been established tor this analyte.

U = compound analvzed for but not detected  Number shown represents the RL
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lists the number of samples in which detected concentrations of specific analytes
exceeded their respective criterion. Typically, a statistical analysis would be performed
to determine whether the 95-percent upper confidence limit (UCL) on the arithmetic
mean of the concentrations of each analyte was above or below the respective cleanup
criterion. However, these statistical analyses were not performed for this data set
because the relatively large number of exceedances compared with the total number of
samples, indicated that the 95-percent UCL would likely be exceeded for several
analytes (i.e. benzene, toluene, ethylbenzene, total xylenes, 1,2,4-TMB, 1,3,5-TMB,
and n-propylbenzene).

3.3 QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES AND
RESULTS

Laboratory and field QA/QC procedures established for the site were followed to
ensure that the analytical data were accurate and reproducible.

3.3.1 Laboratory QA/QC Procedures and Results

Data-were evaluated for QC criteria in accordance with the USEPA (1994) Contract
Laboratory Program National Functional Guidelines for Organic Data Review, and the
USEPA (1983) Methods for Chemical Analysis of Water and Wastes. The QC criteria
results were in accordance with method protocol, laboratory control samples and
duplicates (LCS/LCSD), MS/MSD, surrogates, method blanks, and holding times. All
additional method QC criteria (i.e., calibrations) were in control. No additional QC
criteria are discussed as “out of control conditions” in the narrative review provided by
SAL

An overall assessment of the QA criteria indicated that the data are of valid quality,
accurate, and precise. All reviewed method QC criteria were met. Analytical results
for the QC samples are included in Appendix C.

3.3.2 Field QA/QC Procedures and Results

To assess sample variability, three replicate soil sample pairs (sample pairs
SB5/SB25, SB8/SB28, and SB16/SB26) were collected and analyzed by Methods
8260B. To determine the representativeness and precision of the sample analysis,
either the relative percent difference (RPD) or the difference between analyte
concentrations in the sample and its duplicate can be determined. USEPA procedures
recommend that the RPD of duplicate analyses be determined for analyte concentrations
greater than five times the reporting limit. RPD was calculated for ethylbenzene, n-
propylbenzene, 4-isopropyltoluene, naphthalene, 1,2,4-TMB, 1,3,5-TMB, m,p-

- Xylenes, and o-xylene. The RPD for m,p-xylene (46 percent) in the replicate pair

SB16/SB26 was the only value exceeding the acceptable QC limit. Out-of-control
analytes are believed to be related to matrix interference. Overall, precision of the field
replicate results was in control.

Two trip blanks and two equipment rinseate blanks were collected and analyzed

during the field investigation. The trip blanks, prepared and supplied by the

3-6

SAES\WP\PROJECTS\726876\819.doc




laboratory, consisted of pure distilled water. The trip blanks accompanied the sample
containers to the site and was returned to laboratory with the samples. The trip blanks
were analyzed for VOCs by USEPA Method 8260B. No target analytes were detected
in the trip blanks. The equipment rinseate blanks were collected at the site from the
distilled water used to rinse soil sample core barrels. The equipment rinseate blanks
were analyzed for VOCs by USEPA Method 8260B. No target analytes were detected
in the equipment blanks.

SAES\WP\PROJECTS\726876\819.doc



SECTION 4
CONCLUSIONS AND RECOMMENDATIONS

4.1 CONCLUSIONS

Results from the October 1998 soil sampling event indicate that, although
contaminant reduction has occurred in site soils as the resul: of 2 years of bioventing
treatment, significant fuel hydrocarbons remain in smear-zone soils. The potential
source for groundwater contamination as a result of fuel hydrocarbons partitioning from
shallow soil to groundwater has been greatly reduced by bioventing treatment of site
soils. Results of soil gas sampling performed at the site following 2 years of bioventing
system operation (Parsons ES, 1998) are additional evidence of contaminant reduction.
Relatively high concentrations of several fuel hydrocarbons in smear-zone soils indicate
that this zone continues to be a potential source for groundwater contamination.
Benzene, ethylbenzene, total xylenes, 1,2,4-TMB, 1,3,5-TMB, n-propylbenzene, and
naphthalene were m-:asured at concentrations exceeding the most stringent MDEQ
generic soil cleanup criteria (residential drinking water protection criteria) in multiple
soil samples. Bromomethane exceeded cleanup criteria in one soil sample.

Bioventing appears to have been less effective at reducing fuel hydrocarbon
concentrations in smear-zone soils than in shallower subsurface soils. Because
bioventing treatment relies on supplying air (oxygen) to unsaturated soil to enhance
biodegradation of fuel hydrocarbons, the deeper smear zone soils are being effectively
remediated by bioventing only during times of relatively low groundwater levels when
the smear zone is unsaturated. Therefore, smear-zone soils are being remediated at a
slower rate than the more shallow petroleum-hydrocarbon contaminated soils.

4.2 RECOMMENDATIONS

Continued operation and monitoring of the bioventing system at the POL Yard,
followed by additional soil sampling, is recommended to further reduce fuel
hydrocarbon concentrations in site soils. Because the deeper smear zone soils will
continue to be effectively treated by the bioventing system only during times of
relatively low groundwater levels, several additional years of bioventing system
operation may be required to reduce concentrations of fuel hydrocarbons in these soils
to below MDEQ generic residential drinking water protection criteria. The following
specific actions are recommended for Sites SS-06 and ST-40:

» Continue operation and monitoring of the bioventing system;
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+ Conduct annual soil gas sampling and respiration testing during low water table
conditions to monitor remediation progress; and

» Collect and analyze additional soil samples after soil gas TVH concentrations and
respiration rates asymptotically reach low levels.

B R ————
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SECTION 1
INTRODUCTION

This confirmation sampling and analysis plan (SAP) for the Petroleum, Oils, and
Lubricants (POL) Yard, Sites SS-06 and ST-40, at Wurtsmith Air Force Base (AFB),
Michigan, has been prepared by Parsons Engineering Science, Inc. (Parsons ES) for
submittal to the Michigan Department of Environmental Quality (MDEQ); the United
States (US) Air Force Center for Environmental Excellence (AFCEE), Brooks AFB,
Texas; and the Air Force Base Conversion Agency/OL-T (AFBCA), Oscoda,
Michigan. MDEQ provides oversight of underground storage tank (UST) work at
Wurtsmith AFB. This SAP is intended to guide soil sampling at Sites SS-06 and ST-40
to document the effectiveness of remediation of petroleum-hydrocarbon-contaminated
soils. Site SS-06, which encompasses the POL Yard, is the location of several former
aboveground storage tanks (ASTs) and USTs which contained JP-4 (jet propulsion)
fuel. Site ST-40, situated in the north-central portion of Site SS-06, is the location of a
former UST that contained waste oil. At each site, petroleum products have been
released to the subsurface environment and have contaminated site soils and
groundwater.

In 1995, Site SS-06 was selected as a pilot test and full-scale remediation site for the
AFCEE Extended Bioventing Program. This ongoing program involves 52 in situ
bioventing sites at 32 military installations nationwide and provides funding for pilot-
and full-scale bioventing system installation, extended operation of installed bioventing
systems, and completion of confirmatory soil sampling and site- closure documents, if
extended bioventing testing results indicate adequate site remediation has been
achieved.

The pilot-scale bioventing system was installed and initial pilot testing was
performed at Site SS-06 in July 1996 (Parsons ES, 1996a and 1996b).. The purpose of
the pilot test was to evaluate the effectiveness of bioventing in remediating unsaturated
soils contaminated with petroleum hydrocarbons (JP-4) released from the former ASTs
and USTs. Following initial testing, a full-scale bioventing system was designed and
installed at the site in July and August 1996. The full-scale bioventing system was
optimized, and system operation continued for 1 year. One-year testing was performed
in September 1997 to assess system performance and remediation progress. Based on
the results of the 1-year test, in situ bioventing appeared to have reduced petroleum-
hydrocarbon contamination in site soils, but additional bioventing treatment was
required to further reduce contaminant concentrations to meet MDEQ (1998c) generic
residential drinking water protection criteria for several compounds. Following 1-year
testing, the bioventing system was restarted to continue soil remediation for an
additional year (September 1997 to September 1998). Based on the results of 1-year
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testing and the estimated additional remediation to be achieved during the second year
of system operation, it is anticipated that the concentration of all petroleum
hydrocarbons in site soils will be reduced to levels below MDEQ (1998c) generic
cleanup criteria. '

The soil sampling effort is being performed as part of the AFCEE Extended
Bioventing project. The objective of the confirmation soil sampling is to document the
effectiveness of soil remediation at Sites SS-06 and ST-40, and to demonstrate
compliance with MDEQ requirements for closure. The proposed confirmation
sampling described in Section 5 targets vadose zone (unsaturated) soils beneath and
adjacent to the bermed areas of the POL Yard. If soil confirmation sampling results
demonstrate that MDEQ (1998c) generic residential drinking water protection criteria
(see Section 3 of this SAP) have been met for all analytes of concern, then the data will
be used to support a no-further-response-action-planned (NFRAP) decision. In this
event, Parsons ES will prepare an NFRAP decision document for vadose zone soils at
the POL Yard, and will recommend that the bioventing system be shut down and
decommissioned. However, if soil confirmation sampling results demonstrate that any
analyte exceeds the MDEQ generic residential drinking water protection criteria, then
Parsons ES will prepare a results report in which the recommendation will be made to
continue operating the bioventing system until generic residential cleanup criteria are
met for all analytes. :

This SAP consists of 10 sections, including this introduction, and four appendices.
Section 2 includes a site description, site history, and summaries of previous
investigations and remediation activities. Section 3 summarizes MDEQ cleanup criteria
and requirements. Section 4 describes the soil gas sampling and in situ respiration
testing to be performed following the second full year of bioventing treatment.
Detailed sampling and analysis procedures for confirmation soil sampling are presented
in Section 5. Analytical results from the soil sampling effort will be presented in a
confirmation sampling report as described in Section 6. Section 7 lists Wurtsmith AFB
support requirements, and Section 8 presents the proposed project schedule. Air Force,
regulatory, and contractor points of contact are provided in Section 9, and the cited
references are provided in Section 10. Appendix A contains the Soil Sampling Grid
Determination, the Field Sampling Plan (FSP) is included as Appendix B, Appendix C
contains the Standard Operating Procedures for USEPA Method SW8260B, and the
Quality Assurance Project Plan (QAPP) is included as Appendix D.
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SECTION 2
SITE DESCRIPTION

2.1 SITE LOCATION AND HISTORY

Waurtsmith AFB, located near Oscoda, Michigan, is presently undergoing base
closure activities. Site SS-06, a former POL bulk storage facility, is located in the
eastern portion of the base as shown on Figure 2.1. A detailed layout of Site SS-06,
which is inclusive of Site ST-40, is shown on Figure 2.2. With the exception of three
active ASTs, which are located northwest of the main bermed area, the site is vacant
and inactive. The four largest ASTs (Tanks 7000, 7001, 7039, and 7040), which were
located.within bermed areas and contained JP-4 jet fuel, were removed between 1992
and 1996. Two USTs, located immediately north of the bermed areas, also have been
removed from the site. A waste oil UST, formerly located east of Building 351, was
removed in 1990, and a waste JP-4 UST located on the west side of Building 361 was
removed in 1996. The three active ASTs (Tanks 7002, 7003, and 7004) that remain on
the site provide JP-4 for current airport activities. A groundwater pump-and-treat
system (referred to as the Benzene Plant), located approximately 400 feet northeast of
the POL Yard, was installed to treat groundwater contaminated with benzene, toluene,
ethylbenzene, and xylenes (BTEX), and a free-phase product plume originating at the
POL Yard.

Several investigations were conducted at and downgradient from Sites SS-06 and
ST-40 between 1979 and 1997 to characterize the nature- and extent of fuel
hydrocarbons in subsurface media. The primary contaminants at this site are fuel-
related petroleum hydrocarbons, which have been detected in the soil gas, soils, and
groundwater. The source of the hydrocarbon contamination is thought to be leaks from
the former JP-4 tanks and underground JP-4 pipelines. In 1996, bioventing pilot
testing was performed, and a full-scale bioventing system was installed by Parsons ES
to remediate site soils. In September 1997, Parsons ES collected additional soil gas
samples and performed in situ respiration testing to evaluate soil remediation progress.
These investigations and remedial actions are described in Section 2.3.

In the fall of 1997, Amtech performed a soil vapor extraction (SVE) and air
sparging pilot test between Site SS-06 and the Benzene Plant to determine the
effectiveness of these technologies at remediating petroleum-contaminated unsaturated
soils and groundwater, respectively (Paul Rekowski, 1998). Additional sampllng to
further delineate the area to be remediated and full-scale SVE/air sparging system
installation was performed in the summer of 1998. The system was installed
approximately 100 to 300 feet northeast of Site SS-06, and is scheduled for startup in
December 1998 (John Ratz, 1998).
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2.2 SITE GEOLOGY AND HYDROGEOLOGY

The geology of Wurtsmith AFB consists of approximately 140 to 200 feet of .
unconsolidated deposits overlying the Mississippian-aged Marshall Formation sandstone
and Coldwater Shale bedrock (US Geological Survey [USGS], 1990). Based on soil
borings drilled in 1996 during installation of the full-scale bioventing system, the
shallow unconsolidated deposits underlying Sites SS-06 and ST-40 consist
predominantly of fine- to medium-grained sand (Parsons ES, 1996b).

Shallow groundwater at the site is unconfined (i.e., under water table conditions)
and occurs at a depth of approximately 20 feet below ground surface (bgs). The
groundwater flow direction beneath Sites SS-06 and ST-40 is to the northeast, toward
the Benzene Plant pump-and-treat system. There is no surface water in the immediate
vicinity of Sites SS-06 and ST-40.

2.3 PREVIOUS INVESTIGATIONS
2.3.1 Investigations from 1979 Through 1985

A USGS investigation conducted at Wurtsmith AFB in 1979 detected benzene,
toluene, and other organic compounds in groundwater in the vicinity of Site SS-06
(Cummins and Twenter, 1986). Subsequent investigations characterized the nature and
extent of the dissolved petroleum hydrocarbon plume, which apparently originated at
the POL Yard. Soil contamination at the POL Yard was not investigated during these
early investigations.

2.3.2 1995 Investigations by ICF Technology and Brown & Root Environmental

In July 1994, a passive soil gas survey was conducted by ICF Technology (1995) to
assess the extent of JP-4 jet fuel contamination in the soils at the POL Yard. The
survey was conducted by installing sorbent collection devices 3 feet bgs at 83 locations
within and adjacent to the POL Yard. The devices were retrieved after 1 month and
analyzed for BTEX and other selected hydrocarbons. Soil gas results from the ICF
Technology survey indicated high concentrations of volatile organic compounds
(VOCs) and semivolatile organic compounds (SVOCs) within the bermed area,
immediately adjacent to the former location of Tank 7000.

In 1995, ICF Technology (1995) and Brown & Root Environmental (1995) collected
soil samples from borings within and adjacent to the POL Yard to further delineate the
extent of soil contamination at the site. Soil samples collected by Brown & Root were
primarily from borings completed near the buried JP-4 fuel lines, and soil samples
collected by ICF Technology were concentrated near the former AST locations. Soil
boring locations are shown on Figure 2.3. Soils were analyzed for VOCs, polynuclear
aromatic hydrocarbons (PAHs), and lead. Analytical results indicated detectable
concentrations of BTEX, PAH, lead, and carbon disulfide in soil. Soil analytical
results for the ICF Technology and Brown & Root investigations are included on Table
2.1.
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2.3.3 1996 and 1997 Investigations and Bioventing System Installation and
Operation by Parsons ES

Between July 1996 and September 1997, Parsons ES (1996b and 1997) conducted a
soil gas survey; installed and tested a pilot-scale bioventing system; designed, installed,
and optimized a full-scale bioventing soil remediation system at Sites SS-06 and ST-40,
and monitored the system for 1 year. Soil and soil gas sampling activities were
performed during installation of the pilot- and full-scale bioventing systems.
Additional soil gas sampling and in situ respiration testing were conducted in
September 1997, following 1 year of full-scale bioventing system operation. A detailed
description of the bioventing system design and initial site activities is provided in the
Bioventing Pilot Test Results and Full-Scale System Installation Report for POL Yard,
Sites SS-06 and ST-40 (Parsons ES, 1996b), and 1-year testing results are described in
the I-Year Results Report for Full-Scale Bioventing at the POL Yard, Sites SS-06 and
ST-40 (Parsons ES, 1997). Bioventing pilot testing and soil gas and soil sampling
results are summarized in the following subsections.

2.3.3.1 Soil Gas Survey

A soil gas survey of the POL Yard was conducted by Parsons ES in July 1996, prior
to conducting the bioventing pilot test, to determine the extent of soil contamination
and determine the optimum locations for bioventing air injection vent wells (VWs) and
vapor monitoring points (MPs). Soil contamination was evaluated in July 1996 by
measuring oxygen and total volatile hydrocarbon (TVH) concentrations in soil gas
samples collected from 26 locations (SG-1 through SG-5 and SG-7 through SG-27) in
the vicinity of the former ASTs and USTs. A truck-mounted, direct-push Geoprobe®
was used to collect soil gas samples. Soil gas survey results and sampling locations are
shown on Figure 2.4.

The majority of soil gas samples were collected approximately 1 to 2 feet above the
groundwater surface, at sampling depths ranging from 16 to 19 feet bgs. Soil gas
samples collected from within the bermed areas surrounding the former ASTs and from
locations immediately north and east of the bermed areas had depleted oxygen
concentrations (< 3 percent) elevated carbon dioxide concentrations (> 5 percent),
and TVH concentrations exceeding 2,000 parts per million, volume per volume
(ppmv). Anoxic conditions in subsurface soil gas are indicative of significant soil
contamination and increased biological activity. Figure 2.4 presents the results of the
soil gas survey and delineates the approximate extent of source area soils designated for
bioventing remediation. The full extent of "smear zone" soil contamination northeast
of the site, in the direction of the Benzene Plant pump-and-treat system, was not
determined by the soil gas survey.

2.3.3.2 Bioventing System

In July 1996, a pilot-scale bioventing system was installed and tested at Sites SS-06
and ST-40 by Parsons ES as part of the AFCEE Extended Bioventing program
(Contract No. F41624-92-D-8036, Order 17). Under this program, Site SS-06
(including Site ST-40) was funded for pilot-scale bioventing system installation and
testing, installation of a full-scale bioventing system, and 2 years of extended system
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operation with maintenance and monitoring. In anticipation that 2 years of full-scale
bioventing system operation would effectively reduce petroleum-hydrocarbon
contamination in unsaturated soils, funding also was provided for confirmatory soil
sampling and site closure documents.

Following the successful testing of the pilot-scale bioventing system, a full-scale
system was designed and installed in July and August 1996. The full-scale bioventing
system is shown on Figure 2.5. The full-scale bioventing system consists of eight
VWs, nine MPs, and a blower unit. During installation of the pilot-scale system,
respiration and air permeability testing and soil and soil gas sampling were performed.
Based on the results of the oxygen influence and air permeability test performed during
installation of the pilot-scale system, the long-term radius of oxygen influence was
expected to exceed 65 feet at depths between 5 and 14 feet bgs and 100 feet at depths
between 14 and 20 feet bgs.

The full-scale bioventing system was started and optimized in September 1996, and
was operated continuously from September 1996 until August 1997. In August 1997,
the system was shut down for 36 days to allow soils and soil gas to return to
equilibrium conditions in order to compare initial and 1-year site conditions.
Following the 36-day shutdown period, soil gas samples were collected and in situ
respiration testing was performed from 15 through 18 September 1997. The blower
system was restarted following 1-year testing to continue bioventing treatment of site
soils. Results of the initial soil sampling, initial and 1-year soil gas sampling, and
initial and 1-year respiration testing are presented in the following subsections.

2.3.3.2.1 Imitial Soil Sampling Results

Soil samples were collected from borings completed at 11 locations during
installation of bioventing VWs and MPs. Soil samples were collected at 5-foot
intervals during drilling and field-screened using a direct-reading TVH meter for
headspace analysis. Headspace analysis results were used to determine the presence of
contamination and to select soil samples for laboratory analysis. Contaminated soils
were identified based on odor, staining, and headspace TVH field screening results.
The locations of two hydrogeologic cross-sections for the full-scale bioventing system
are shown on Figure 2.6, and the cross-sections are depicted on Figure 2.7.

Soil samples were analyzed for several parameters, including total extractable
hydrocarbons (TEH), BTEX, and PAHs. Analytical results indicated significant fuel
hydrocarbon contamination in all 10 samples submitted for laboratory analysis.
Xylenes and ethylbenzene were the only compounds detected above MDEQ (1998a)
generic cleanup criteria of 5,600 micrograms per kilogram (ug/kg) and 1,500 pg/kg,
respectively. Table 2.1 summarizes the laboratory results and highlights those results
that exceed MDEQ generic soil cleanup criteria for groundwater protection (i.e., the
most stringent of the generic soil cleanup criteria). PAHs and other BTEX compounds
also were detected, but at concentrations below MDEQ criteria. TEH results ranged
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from 220 milligrams per kilogram (mg/kg) at VW5-18 to 2,960 mg/kg at VW8-21.
Soil cleanup criteria for TEH have not been established by MDEQ.

2.3.3.2.2 Imitial and 1-Year Soil Gas Chemistry Results

During bioventing system pilot testing and prior to starting the full-scale bioventing
system, initial soil gas samples were collected from the VWs and MPs to establish
baseline values. Soil gas oxygen, carbon dioxide, and TVH concentrations were
measured using direct-reading field instruments, and samples from eight locations were
submitted for laboratory analysis of TVH and BTEX. Table 2.2 presents the initial soil
gas chemistry results at the full-scale MPs and VWs.

At all sampling locations, soil gas oxygen concentrations were below the
atmospheric concentration of approximately 21 percent. Oxygen depletion was evident
at VW7 and VWS, but not to the same degree as in the source area soils. The low
oxygen concentrations observed at the full-scale system VWs and MPs correspond to
high TVH concentrations (ranging from 2,400 to greater than 20,000 ppmv).
Similarly, the results indicate significant soil contamination and biological activity in
contaminated soils.

Field screening and collection of 1-year soil gas samples for laboratory analyses
were performed from 15 through 17 September 1997, following approximately 1 year
of system operation and 1 month of system shutdown. Soil gas samples were collected
from the VWs, each MP screened interval, and groundwater monitoring wells MW-
A64 and MW-A66. Samples were field-screened to assess soil gas concentrations of
oxygen, carbon dioxide, and TVH. As can be seen from the results presented in Table
2.2, field TVH measurements and laboratory results indicate petroleum-hydrocarbon
contamination in unsaturated soils decreased significantly at most locations as the result
of the first year of full-scale bioventing system operation.

Static oxygen concentrations in soil gas samples collected from three of the VWs
(VW2, VW3, and VW6) have increased considerably with continued bioventing at the
site, while static oxygen concentrations have remained at or less than 0.5 percent at
VW1, VW4, VW5, and all MPs (Table 2.2). One-year oxygen concentrations at VW7
and VW8 were 8.5 and 7.0 percent, respectively; these concentrations are basically the
same as initial conditions and reflect the fact that fuel contamination in these locations
is limited to a thin smear zone associated with the groundwater surface. Depleted soil
gas oxygen concentrations measured at most locations indicate that aerobic hydrocarbon
biodegradation rates remain relatively high and exceed the rate at which oxygen can
naturally diffuse into the soils from the ground surface and adjacent uncontaminated
areas. Natural diffusion of oxygen into the soils is greatly restricted at this site because
of the impermeable liners covering most of the site. However, these results suggest
that significant substrate (total fuel hydrocarbons) remained in unsaturated site soils at
the end of the first year of full-scale bioventing.

Although soil gas field screening results for oxygen suggest that a significant mass
of biodegradable fuel hydrocarbons remained in site soils, soil gas field TVH
measurements and laboratory results for TVH and BTEX in soil gas indicated a
substantial reduction of residual fuel hydrocarbons in soils at most locations following 1
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year of bioventing system operation. Soil gas field TVH screening results presented in
Table 2.2 indicate a 1 to 2 order of magnitude reduction at 9 of 24 VW and MP
locations, less than 1 order of magnitude reduction at 10 locations, and an increase at 2
locations (MPD-12 and MPI-18). Comparison between initial and 1-year data for 3
locations (VW2, MPD-18, and MPF-20) could not be made due to insufficient data.

Soil gas samples for laboratory TVH and BTEX analyses were collected at eight
locations before bioventing system startup (initial), and at eight locations following 1
year of system operation (1-year). Six of the eight sampling locations were the same |
for the initial and 1-year sampling events. As can be seen from the results at MPA-11,
MPB-18, MPC-5, MPC-18, and MPG-18, total BTEX and TVH concentrations in soil
gas were reduced between approximately 40 and 99 percent during the first year of
system operation. The only exception to this trend was the soil gas sample for MPI-18,
which showed an increase in TVH concentration (15,000 to 32,000 ppmv) and a slight
increase in total BTEX concentration (190 to 197 ppmv) after 1 year of system
operation. Although an overall decrease in total BTEX concentration was observed,
results for xylenes indicate increased concentrations of this compound at 4 locations
(MPB-18, MPC-18, MPG-18, and MPI-18). The apparent increase in xylenes at three
of these locations may be the result of the 1-year laboratory-reported values being
biased due to matrix interference. Field and analytical soil gas results suggested a
significant degree of remediation of hydrocarbon contaminants in the unsaturated soils
at Sites SS-06 and ST-40. However, these results also indicated that sufficient fuel
hydrocarbons remained in unsaturated soils to warrant continued bioventing treatment.

2.3.3.2.3 In Situ Respiration Test Results

Initial and 1-year in situ respiration (oxygen utilization) testing was performed at the
POL Yard in August 1996 and September 1997, respectively. Table 2.3 summarizes
initial and 1-year respiration and fuel biodegradation rates at the site. Observed oxygen
utilization and calculated fuel biodegradation rates decreased at two locations (MPA-11
and MPE-18) and increased at two locations (MPC-12 and MPC-18) following 1 year
. of full-scale bioventing system operation. Although the results were mixed, the
average rates for these four locations decreased approximately 25 percent compared
with the initial rates. Initial respiration testing was not performed at MPG and MPH,
so comparisons with the 1-year rates cannot be made for these locations.

Oxygen utilization and fuel biodegradation rates typically decrease with continued
bioventing as the lighter, more readily biodegraded hydrocarbons are preferentially
destroyed over more biologically recalcitrant, higher-molecular-weight hydrocarbons.
As demonstrated by the soil gas results presented in Table 2.2 and in situ respiration
testing results presented in Table 2.3, fuel hydrocarbon concentrations have been
significantly reduced, but sufficient hydrocarbons remained in the unsaturated soils to
sustain moderate respiration rates.

2.4 SOIL SAMPLING RESULTS SUMMARY

Soil sampling results for the 1995 and 1996 investigations indicated significant
petroleum-hydrocarbon contamination in vadose zone soils beneath Sites SS-06 and
ST-40. The greatest extent and generally highest concentrations of soil contamination
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at Sites SS-06 and ST-40 have been detected in a smear zone located approximately
between 17 and 21 feet bgs. In localized areas near VW5, VW1, SB06-008, and the
former Site ST-40 UST the vertical extent of soil contamination is much greater, with
contamination beginning between about 1 foot bgs (VWS5) to 9 feet bgs (Site ST-40),
and extending downward to the groundwater surface at depths between 18 and 21 feet
bgs. The distribution of vadose zone contamination suggests that the areas near VW5,
VW1/SB06-008, and the former Site ST-40 UST are locations of previous fuel
releases.  Petroleum hydrocarbons appear to have migrated vertically from these
assumed release locations to the groundwater surface, then have become smeared
through capillary fringe soils while migrating horizontally in the direction of
groundwater flow (northeast). ‘

Table 2.1 summarizes soil sampling results and highlights values exceeding MDEQ
generic soil leaching cleanup criteria for protection of residential groundwater. Pre-
bioventing ethylbenzene and total xylenes soil concentrations exceeded the residential
soil leaching criteria at several locations, indicating that these petroleum constituents
should be considered chemicals of potential concern (COPCs) at Sites SS-06 and ST-
40. Based on the general reduction of BTEX concentrations observed during the 1-year
soil gas sampling event, it is anticipated that ethylbenzene and xylenes concentrations in
site soils will meet applicable MDEQ cleanup criteria after 2 years of full-scale air
injection bioventing at the site. MDEQ cleanup criteria applicable to Sites SS-06 and
ST-40 are further discussed in Section 3. :
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SECTION 3
SITE CLEANUP REQUIREMENTS

3.1 SITE CHARACTERIZATION REQUIREMENTS

The objective of confirmatory soil sampling is to support a NFRAP recommendation
for the soils contaminated by JP-4 jet fuel in the vicinity of the former ASTs and USTs.
These soil sampling results will be used, as appropriate, to pursue formal closure of
vadose zone soils at Sites SS-06 and ST-40 with MDEQ. This SAP targets unsaturated
soils beneath and in the immediate vicinity of the POL Yard bermed areas.

3.2 STATE SOIL CLEANUP STANDARDS

MDEQ has adopted a tiered, risk-based approach to the remediation of petroleum-
hydrocarbon contaminated sites that is similar to the American Society for Testing and
Materials (ASTM, 1995) risk-based corrective action (RBCA) process and Air Force
strategy outlined in the Handbook for Remediation of Petroleum-Contaminated Sites
(AFCEE, 1998). This approach allows for the establishment of site-specific corrective
action requirements based on an analysis of potential receptor exposures to chemical
contamination at or migrating from the release site. Under the RBCA paradigm, both
generic cleanup criteria (developed by MDEQ) and site-specific chemical fate and
exposure data can be used to identify the most cost-effective remedial strategy for a
particular site.

The first level of evaluation in MDEQ’s (1998a) approach, a Tier 1 or screening-
level assessment, involves comparing contaminant concentrations measured in site
media to MDEQ-defined, nonsite-specific generic cleanup criteria. The generic
cleanup criteria are based on conservative exposure assumptions and vary depending on
current and foreseeable land use scenarios. MDEQ (1998a, 1998c, and 1998d) has
defined generic cleanup criteria for unrestricted (i.e., residential) and industrial and
commercial (I, II, III, and IV) land use. These criteria were developed by MDEQ
(1998a) using standardized algorithms designed to be health protective of potential
human receptors under each land use scenario.

The generic cleanup criteria are used to identify which, if any, contaminants and
environmental medium may warrant additional evaluation or remediation to protect
human receptors. If measured site concentrations do not exceed the applicable generic
cleanup criteria, no additional remedial action is necessary. However, institutional
controls such as deed restrictions may be appropriate if industrial/commercial cleanup
criteria are used. In the event that measured site concentrations exceed the applicable
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generic cleanup criteria, additional corrective action, or a more comprehensive
evaluation (i.e., Tier 2), must be pursued.

A Tier 2 evaluation is more comprehensive than a Tier 1 analysis because it requires
quantitative contaminant fate and transport calculations and development of site-specific
cleanup criteria based on site-specific conditions. The Tier 2 evaluation is used to
identify if any unacceptable ‘exposures could occur at the site considering existing
contaminant concentrations in site media, potentially completed exposure pathways,
and possible receptor scenarios. Although Tier 2 evaluations usually involve a more
rigorous analysis, they result in a more focused evaluation of those contaminants that
actually pose a risk to potential receptors.

3.3 CLEANUP CRITERIA FOR THE POL YARD
3.3.1 Land Use, Migration and Exposure Routes, and Potential Receptors

The current and projected future land use of Sites SS-06 and ST-40 is industrial. A
two-lane road and railroad tracks are located north of Sites SS-06 and ST-40, and
vacant land is located adjacent to the east, west, and south sides of the site. The sites
are planned to remain industrial, with the northwest portion of the site being used as an
active bulk fuel storage area for the airport operations. The sites are surrounded by a
chain-link fence and locked gates restrict access to only authorized personnel.

It is anticipated that the most significant contaminant migration pathway resulting
from soil contamination at Sites SS-06 and ST-40 is leaching of contaminants from soil
to groundwater. Currently, there is no on-base beneficial use of groundwater from the
shallow aquifer. ~ Wurtsmith AFB obtains its drinking water from the local
municipality. As a result, exposure of onsite and off-site human receptors to site
contaminants through ingestion of, inhalation of, or dermal contact with contaminants
in groundwater extracted for potable use is unlikely. Chemicals in groundwater at Sites
SS-06 and ST-40 do not reach surface water because groundwater in the vicinity is
pumped and treated before it reaches any surface water body (ICF Kaiser, 1998).

Current and future onsite workers and future construction workers are likely to
represent the primary human receptor populations. The potential exposure routes for
these population groups include inhalation of fugitive dust, dermal contact with soil,
and incidental ingestion of soil. Dermal contact with groundwater is not expected
because of the typical depth of the water table at these sites (i.e., 17 to 21 feet bgs).
However, the actual exposure potential for current and future onsite workers and future
construction workers is expected to be minimal. Site access restrictions will limit
exposure to onsite workers. Additionally, the unused USTs and ASTs have been
removed, and the associated piping has been abandoned. Therefore, most
construction/demolition activities at the site have been completed, and the potential for
worker exposure to contaminated soil is minimal. Soil sampling results from previous
investigations (Table 2.1) indicate that soil contamination appears to be signiticant only
within soils located greater than 4 feet bgs (Table 2.1; Figure 2.7). No ecological
receptors are likely to be exposed to contaminants in impacted site media under current
or anticipated future land uses, because the site has been so highly disturbed that
adequate permanent habitat does not exist.

3-2

022/726876/WURTS/7.DOC



3.3.2 Tier 1 Cleanup Criteria

Based on the land use assumptions and potential exposure pathways described in the
previous section, the generic MDEQ cleanup criteria appropriate for Tier 1 screening
of unsaturated soils at Sites SS-06 and ST-40 include the cleanup criteria for industrial
and commercial (II, III, and IV) land uses (MDEQ, 1998d). Site contaminant
concentrations measured in soil (maximum concentration, unless noted otherwise), as
determined during the 1995 and 1996 sampling efforts are presented in Table 3.1 along
with MDEQ-defined cleanup criteria. Generic cleanup criteria for soil that are
protective of underlying groundwater and that are health-protective for the direct
exposure pathways are provided. As discussed in the Final Feasibility Report for Sites
S$S-06, ST-40, SS-13, and OT-46 (ICF Kaiser, 1998), conditions in the POL Yard do
not pose unacceptable risks to human health if the Benzene Plant pump-and-treat system
continues to operate until generic industrial drinking water criteria are satisfied.
However, because generic residential drinking water criteria must be met at the base
boundary, soil cleanup criteria which are designed to ensure contaminants do not leach
from site soils and cause groundwater to exceed residential drinking water protection
criteria have been used as conservative screening criteria to determine the COPCs to be
analyzed for during confirmation sampling.

As shown on Table 3.1, the only pre-bioventing contaminants detected in site soils
at concentrations exceeding the most stringent cleanup criteria (i.e., soil leaching
criteria that affords residential drinking water protection) are ethylbenzene and total
xylenes at Site SS-06, and total xylenes and carbon disulfide at Site ST-40. Benzene,
acetone, and tetrachloroethene (PCE) were not detected at concentrations above generic
soil cleanup criteria; however, some sample reporting limits for these compounds
exceeded the most stringent soil cleanup criteria (ICF Kaiser, 1998). The highest
reporting limits for these compounds exceeded the MDEQ (1998c) generic residential
drinking water protection criteria. The elevated reporting limits presumably are the
result of sample dilution that was required due to high concentrations of other analytes
(typically xylenes) in these soil samples. Based on this comparison, these nondetected
compounds are conservatively considered COPCs. Consequently, benzene, acetone,
and PCE, along with ethylbenzene, xylenes, and carbon disulfide, are targeted for the
confirmation sampling event, as described in Section 5.

Lead and naphthalene have not been retained as COPCs for Sites SS-06 and ST-40.
Although lead concentrations in three subsurface soil samples were at or exceeded the
statewide default background level of 21,000 pug/kg, lead was eliminated as a COPC
following a statistical analysis of analytical results for lead (ICF Kaiser, 1998). MDEQ
(1995a and 1995b) allows for the use of representative concentrations (such as the 95-
percent upper confidence limit [UCL]) for comparison with Tier 1 criteria. The 95-
percent UCL value for lead at the POL Yard was conservatively calculated in the Final
Remedial Investigation report (ICF Kaiser, 1998) to be 5,400 pg/kg, which is well
below the state default background level.  Naphthalene, which originally was
considered a COPC for the site (MDEQ, 1998b), is not included for confirmation
sampling because the pre-bioventing maximum site concentration (6,400 pg/kg) is
below the revised generic soil cleanup criterion of 17,000 pg/kg for residential drinking
water protection (MDEQ, 1998b and 1998c).
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TABLE 3.1

IDENTIFICATION OF CHEMICALS OF POTENTIAL CONCERN FOR UNSATURATED SOILS
SITES SS-06 AND ST-40 . :
WURTSMITH AFB, MICHIGAN
Statewide Representative
MDEQ Generic MDEQ Generic Industrial MDEQ Generic Default Concentration
Site Residential Drinking and Commercial Drinking  Industrial Direct Background Exceeds
Compound Units Concentration® Water Pr ion Criteria” Water F ion Criteria® __ Contact Criteria” Levels® Criteria
SITE $58-06
Volatile Organic Compounds
Benzene ugke” . 6,800Y 100 100 4.0E+05 Nt Yes
Toluene ngkg 550 16,000 16,000 2.5E+05 NA No
Ethylbenzene ne/kg 24,600 1,500 1,500 1.4E+05 NA Yes
Total Xylenes ug/kg 161,000 5,600 5,600 1.5E+05 NA Yes
Carbon Disulfide ne/kg 14 16,000 46,000 2.8E+05 NA No
Tetrachloroethene ug/kg 5.0% 100 100 8.8E+04 NA No
PAHs
Acenaphthene ne/kg 100 3.0E+05 8.7E+05 8.1E+08 NA No
Acenaphthylene ne/kg 130¥ 2,900 8,500 1.6E+07 NA No
Anthracene ug/kg 87.8 41,000 41,000 1.0E+09 NA No
Chrysene ug/kg 109 NLLY NLL 2.1E+07 NA No
Fluoranthene ng/kg 7,200 7.2E+05 7.2E405 5.4E+08 NA No
Fluorene ug/kg 390 3.9E+05 8.9E+05 54E+08 NA No
Naphthalene - ug/kg 6,400 17,000 50,000 1.6E+08 NA No
Phenanthrene pe/kg 1,060 12,000 34,000 1.6E+07 NA No
Pyrene ug/kg 6,400 4.70E+05 4.70E+05 3.4E+08 NA No
Metals
Lead ngikg 5,400 NA NA 9.00E+05 21,000 No
SITE ST-40
Volatile Organic Compounds o
Benzene ug/kg 28,000Y 100 100 4.0E+05 NA Yes
Toluene ne/ke 1.0¥ 16,000 16,000 2.5E+0S NA No
Ethylbenzene np/kg ] o 1,500 1,500 1.4E+05 NA No
Total Xylenes ng/kg 69,000 5,600 5,600 1.5E+05 NA Yes
Acetone ug/kg 280,000% 15,000 42,000 7.4E+07 NA Yes
Carbon Disulfide ng/kg 19,000 16,000 46,000 2.8E+05 NA Yes
Tetrachloroethene ngkg 28,0007 . . 100 100 8.8E+04 NA Yes
PAHs :
Acenaphthene ng/kg 100¥ 3.0E+05 8.7E+H05 8.1E+08 NA No
Acenaphthylene n/ke 100% 2,900 8,500 . 1.6E+07 NA No
Anthracene ng/ke 100¢ 41,000 41,000 1.0E+09 NA No
Chrysene ng/kg 100¢ NLL NLL 2.1E407 NA No
Fluoranthene ne/kg 100Y 7.2E+05 7.2E+05 5.4E+H08 NA No
Fluorene ng/ky 170 3.9E+05 8.9E+05 5.4E+08 NA No
Naphthalene up/ke 920 17,000 50,000 1.6E+08 NA No
Phenanthrene up/kg 400 12,000 34,000 1.6E+07 NA No
Pyrene ug/kg 100¥ 4.70E+05 4.70E+05 3.4E+08 NA No
Metals .
Lead ug/kg 5,400” 1,000 1,000 9.00E+05 21,000 No

NOTE: Site maximum concentrations that exceed a MDEQ-defined soil cleanup criterion have been shaded for easy reference.

¥ Maximum concentration detected during ICF Technology (1995), Brown & Root Environmental (1995), and Parsons ES (1996b)
investigations except as noted.

" Soil leaching criterion that is protective of underlying groundwater for residential potable use (MDEQ, 1998a; 1998c).
Soil leaching criterion that is protective of underlying groundwater for industrial/commercial potable use (MDEQ, 1998a; 1998d).

Health-protective value to protect workers from long-term, systemic health effects from incidental ingestion and dermal absorption of
chemicals in soil (MDEQ, 1998a; 1998d).

Statewide background default levels from Part 201 Training Manual (MDEQ, 1998a).

mg/kg = micrograms per kilogram. '

Representative concentration is maximum detection limit for high nondetect value.

NA = Not .applicable.

NLL = Chemical is not likely to leach under most soil conditions (MDEQ, 1998a).

Representative concentration is the 95 percent upper confidence limit (UCL) for this compound (ICF Kaiser, 1998).

022726876 WURTS/4 xis/Table 3.1



3.3.3 Additional Evaluation and Actions

Following confirmation soil sampling (Section 5), soil sampling results will be
compared to MDEQ (1998d) generic residential soil cleanup criteria. For those soil
contaminants with site concentrations below the generic residential cleanup criteria, no
further evaluation will be necessary. If some soil contaminants exceed the generic
residential cleanup criteria, three options are available; 1) continue bioventing system
operation until generic residential criteria are met; 2) develop Tier 2 site-specific
cleanup criteria; and 3) pursue closure based on generic industrial cleanup criteria.

Continued operation of the bioventing system until generic residential criteria are
met would be the preferable option because it would ultimately result in site closure
without restrictions, and it is generally much easier to get regulatory concurrence on
meeting generic criteria than with Tier 2 (site-specific) criteria. Pursuing site closure
based on generic industrial criteria would involve establishing land-use restrictions, and
performing a contaminant fate and transport evaluation and long-term groundwater
monitoring to assure that residential groundwater criteria are met at the base boundary.
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SECTION 4

2-YEAR TESTING AND SOIL GAS SAMPLING
FOR FULL-SCALE BIOVENTING

Prior to performing confirmation soil sampling, in situ respiration testing and soil
gas sampling will be performed at Sites SS-06 and ST-40. Remediation progress as the
result of 2 years of full-scale bioventing system operation will be evaluated by
comparing the 2-year testing and soil gas sampling results to the initial and 1-year
- results. Approximately 30 days prior to soil gas sampling and respiration testing, the
blower system will be shut down to allow subsurface conditions to return to
equilibrium. Parsons ES will contact Wurtsmith AFB personnel to request that the
blower be turned off at the appointed time. Soil gas sampling and in situ respiration
testing procedures are described in detail in the Draft Final Bioventing Pilot Test and
Full-Scale System Installation Work Plan, Sites SS-06 and ST-40, Wurtsmith Air Force
Base, Michigan (Parsons ES, 1996a) and summarized in this section.

4.1 SOIL GAS SAMPLING

Soil gas samples will be collected from the VW and MPs for field and laboratory
analyses. Soil gas from the VWs and all MP screened intervals will be analyzed using
direct-reading field instruments for oxygen, carbon dioxide, and TVH. Soil gas
samples from eight locations (MPA-11, MPB-18, MPC-5, MPC-18, MPD-12, MPE-
18, MPG-18, and MPI-18) will be collected in 1-liter SUMMA® canisters in
accordance with the Field Sampling Plan for AFCEE Bioventing (Engineering-Science,
Inc. [ES], 1992) and the site-specific field sampling plan (Appendix B), and submitted
for laboratory analysis of BTEX and TVH by US Environmental Protection Agency
(USEPA) Method TO-3, with TVH referenced to jet fuel. The soil gas sampling
results will be used to determine reductions in BTEX and TVH concentrations during
the 2-year period of operation of the full-scale bioventing system.

Soil gas sample canisters will be placed in a small cooler and packed with foam
pellets or other material to prevent excessive movement during shipment. Samples will
be shipped at ambient temperatures to prevent condensation of hydrocarbons. A chain-
of-custody form will be filled out, and the cooler will be shipped to the laboratory for
analysis.

4.2 IN SITU RESPIRATION TEST

The objective of the in situ respiration test is to determine the rate at which soil
bacteria degrade petroleum hydrocarbons. To quantify the changes in respiration rates
caused by 2 years of bioventing system operation, respiration tests will be performed at
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MPA-11, MPC-12, MPC-18, MPE-18, MPG-18, and MPH-18. Soil gas sampling and
respiration testing performed during previous pilot testing and system monitoring
events at these six MP locations has provided the following evidence of bacterial
biodegradation of petroleum hydrocarbons:  depleted oxygen concentrations (0
percent), elevated carbon dioxide concentrations (> 10 percent), and estimated
hydrocarbon biodegradation rates > 1,000 mg/kg/year (see Tables 2.2 and 2.3).
Using l-cubic-foot-per-minute (cfm) pumps, air will be injected into approximately six
MP depth intervals containing low levels (< 2 percent) of oxygen. A 20-hour air
injection period will be used to oxygenate contaminated soils in the vicinity of the MP
intervals. At the end of the 20-hour air injection period, the air supply will be cut off,
and oxygen, carbon dioxide, and TVH concentrations will be monitored for the
following 48 to 72 hours. The decline in oxygen and increase in carbon dioxide
concentrations over time will be used to estimate rates of bacterial degradation of fuel
residuals. The 2-year testing results will be compared with previous results to
determine changes in respiration rates resulting from decreases in residual hydrocarbons
in unsaturated soils. Additional details on the in situ respiration test can be found in
the bioventing protocol document (Hinchee et al., 1992).

42
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SECTION 5
CONFIRMATION SOIL SAMPLING AND ANALYSIS PLAN

The following SAP describes the sampling locations and procedures and the
analytical methods proposed to collect sufficient data to verify remediation of Sites
SS-06 and ST-40 soils to MDEQ (1998c) generic residential cleanup criteria and
support a NFRAP recommendation for the sites. The sampling strategy discussed in
this section was developed using recommendations in the Guidance Document for
Verification of Soil Remediation (Guidance Document) (Michigan Department of
Natural Resources [MDNR], 1994).

As--described in Section 2, soil contamination at Sites SS-06 and ST-40 was
characterized during the 1995 and 1996 investigations. Based on results from these
investigations, petroleum-hydrocarbon contamination exceeding one or more of MDEQ
(1998c) generic residential cleanup criteria appear to have been confined to vadose zone
soils between 1 and 21 feet bgs, but predominantly between 17 and 21 feet bgs. To
verify that petroleum hydrocarbon contaminants in site soils have been remediated to
within acceptable levels, Parsons ES proposes to sample subsurface soils within the
area of soil contamination determined based on previous soil and soil gas sampling
results.

5.1 SAMPLING STRATEGY

The sampling strategy presented in this SAP combines a statistically random strategy
combined with a biased strategy that targets previously-identified hot spots. The
statistically random strategy is described in the Guidance Document (MDNR, 1994)
and employs the use of gridding to facilitate the unbiased selection of sampling
locations, and statistical tools for evaluating the resulting data. Because of the
relatively large size of the POL Yard site, the goal of the statistically random strategy
is to provide a 95 percent confidence level of determining any hot spot concentrations
of residual fuel hydrocarbons remaining in site soils after 2 years of bioventing
remediation. In addition to the random strategy, four soil sampling locations are
proposed for areas with previously identified high concentrations of fuel hydrocarbons
to confirm that these former hot spots have been adequately remediated.

Sampling locations for the random strategy were determined, following procedures
described in the Guidance Document (MDNR, 1994), by first establishing a grid for
the site, then selecting a subset of grid stations using a random numbers table.
Although greater than the calculated value suggested in the Guidance Document
(MDNR, 1994), a 50-foot grid interval was selected for this site based on the relatively
large size of the site and the continuity and relative consistency of the smear zone.
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Only the grid stations within the area of previously detected contamination were
included in the set used for selecting the sampling locations. The proposed sampling
locations and grid are shown on Figure 5.1. Soil samples for laboratory analysis will
be collected at 13 grid stations selected using a random numbers table and at four
additional locations (25 percent of the 66 grid stations within the contaminated area) to
allow a data pool large enough for statistical analysis. The four additional locations
were selected in order to increase the confidence level of determining any hot spots
remaining in site soils following remediation, by resampling locations where
ethylbenzene and total xylenes previously exceeded their respective MDEQ (1998d)
generic cleanup criterion. Supporting calculations for the random sampling strategy are
presented in Appendix A.

Because the greatest extent and highest concentrations of fuel hydrocarbons were
previously detected in the smear zone, the proposed sampling strategy focuses on this
zone. Contamination was detected in soils above the smear zone only in a few areas,
which are likely the original fuel release locations. Outside the suspected fuel release
areas, vadose zone soil contamination is restricted to within approximately 5 feet of the
groundwater surface. Therefore, the majority of soil samples submitted for laboratory
analysis will be collected from the smear zone. Soil samples collected above the smear
zone will be submitted for laboratory analysis only if field headspace screening results
indicate the presence of hydrocarbon contamination, or if the samples are collected in
areas where shallow contamination previously has been identified. The number of soil
samples, soil sampling procedures, and the analytical methods proposed for the
confirmation soil sampling event are described in the following sections.

5.2 SOIL SAMPLING

This section describes the scope of work required for collecting confirmation soil
samples at Sites SS-06 and ST-40. Soil samples will be collected at an estimated 17
locations. One or two soil samples will be collected at each location. A maximum of
two additional locations may be sampled if field screening results indicate significant
contamination extending beyond the proposed sampling area. Proposed borehole
locations are shown on Figure 5.1.

~ Soil sampling will be conducted by qualified Parsons ES scientists and technicians
trained in the conduct of soil sampling, records documentation, and chain-of-custody
procedures. In order to provide complete documentation of the sampling event,
detailed records will be maintained by the Parsons ES field hydrogeologist. In
addition, sampling personnel will have thoroughly reviewed this SAP prior to sample
collection and will have a copy available onsite for reference. Additional details of
sampling procedures are presented in Appendix B, the FSP.

5.2.1 Sample Collection

Soil samples will be collected using a Geoprobe® system, a hydraulically powered
percussion/probing machine capable of advancing sampling tools through
unconsolidated soils. This system provides for the rapid collection of soil samples at
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shallow depths while minimizing the generation of investigation-derived waste (IDW)
materials.

For the confirmation sampling event, each borehole will be advanced to no less than
1 foot above the groundwater surface; maximum sampling depths are expected to be
between 16 and 20 feet bgs. At soil borings where shallow contamination has been
identified or is suspected due to the close proximity of former USTs or ASTs (proposed
locations SB1, SB2, SB5, SB9, SB13, SB14, SB15 and SB16), soil samples will be
collected at 5-foot intervals (5, 10 and 15 feet bgs) from ground surface to the top of
the smear zone at 16 feet bgs. These samples will be field-screened for VOCs and
examined for physical evidence of contamination. A sample also will be collected from
the smear zone between 16 and 20 feet bgs. At soil borings where contamination is
present in the smear zone only, based on results of previous investigations (SB3, SB4,
SB6, SB7, SB8, SB10, SB11, SB12, and SB17), the probe will be driven to the smear
zone, and only one sample will be collected between 16 and 20 feet bgs.

The majority of soil samples submitted for laboratory analysis will be collected from
the smear zone (16 to 20 feet bgs). Soil samples collected above the smear zone (0 to
16 feet bgs) will be submitted for laboratory analysis only if field headspace screening
results indicate the presence of hydrocarbon contamination or if the samples are
collected in areas with previously identified shallow contamination. Based on field
screening results, a minimum of one and maximum of two samples with the greatest
apparent contamination from each borehole will be selected and submitted for
laboratory analysis.

Discrete soil samples collected during the proposed confirmation sampling effort
will be classified according to the Unified Soil Classification System (USCS) and
described in accordance with the standard Parsons ES soil description format.
However, continuous sampling will not be performed because soils at the site have
been characterized in previous investigation efforts as uniform, well-sorted silica sands
from beneath the berm liner to the groundwater surface.  All soil samples will be
visually examined and field screened for VOCs using a photoionization detector (PID)
or a total volatile hydrocarbon analyzer (TVHA).

Samples selected for laboratory analysis will be transferred directly from the
Geoprobe® core sampler to EnCore™ samplers and sealed according to manufacturer-
recommended procedures. Soil samples for laboratory analysis will be immediately
placed in an insulated cooler containing ice. The soil samples will be maintained in a
chilled condition until delivered to the analytical laboratory. The remaining soil not
included in the laboratory sample will be removed from the Geoprobe® sampler for
field TVH screening and lithologic logging. In the laboratory, soil samples to be
submitted for laboratory analysis will be transferred from the EnCore™ samplers to soil
sample vials and preserved with methanol in the laboratory within 48 hours of sample
collection as described in USEPA Method SW5035. Soil samples will be analyzed
using USEPA Method SW8260B for BTEX, trimethylbenzenes, butylbenzenes,
isopropylbenzenes, carbon disulfide, acetone, and PCE, as listed in Table 5.1. After
the samples for laboratory analysis have been collected, chain-of-custody procedures
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TABLE 5.1
PROPOSED SOIL SAMPLE ANALYTICAL METHODS,
REPORTING LIMITS, AND NUMBER OF SAMPLES
SITES SS-06 AND ST-40
WURTSMITH AFB, MICHIGAN

Maximum Field or
Number of Reporting Fixed-Base
Analvtical Method Sarnples“/ Limit” Units® Laboratory
USEPA Method SW8260B

Benzene 23 2.0 ng/kg Fixed-base
Toluene 23 5.0 ug/kg Fixed-base
Ethylbenzene 23 3.0 ngkg Fixed-base
m-Xylene 23 3.0 ugkg Fixed-base
o-Xylene 23 5.0 ngkg Fixed-base
p-Xylene 23 7.0 ngkg Fixed-base
1,2,4-Trimethylbenzene 23 7.0 ng/ke Fixed-base
1,3,5-Trimethylbenzene 23 3.0 ngke Fixed-base
n-Butylbenzene 23 5.0 ngkg Fixed-base
sec-Butylbenzene 23 7.0 ng/kg Fixed-base
tert-Butylbenzene 23 7.0 ng/kg Fixed-base
Isopropylbenzene 23 8.0 ugkeg Fixed-base
n-Propylbenzene 23 2.0 ng/kg Fixed-base
Carbon disulfide 4 1.4 ngkg Fixed-base
Acetone 4 8.8 ng/kg ~ Fixed-base
Tetrachlordethene 4 7.0 ngkg Fixed-base

o Project reporting limit as specified in subcontract for analytical services.

“ ngkg = micrograms per kilogram.
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will be followed to establish a written record of sample handling and movement
between the sampling site and the laboratory as described in the FSP (Appendix B).

5.2.2 Soil Analyses

The proposed soil analytical methods, estimated number of samples, and reporting
limits are presented in Table 5.1. A maximum of 23 samples will be collected for
laboratory analysis for BTEX and trimethylbenzenes by USEPA Methods SW5035 and
SW8260B. The soil samples collected for BTEX analysis also will be analyzed for
trimethylbenzene (TMB) isomers (1,2,4-TMB and 1,3,5-TMB), butylbenzenes and
propylbenzenes at the request of MDEQ. In addition, four of these samples (from SB-
1 and SB-2 in the vicinity of Site ST-40) will be analyzed for PCE, acetone, and
carbon disulfide by USEPA Method SW8260B. All samples will be analyzed by
Specialized Assays, Inc., State of Michigan-certified, and AFCEE-approved
laboratory. Quality control (QC) samples also will be analyzed to assess laboratory
methods. The laboratory will perform analyses on a minimum of one matrix spike, one
laboratory control, and one laboratory blank for each analytical method requested.
Field QC samples will be collected and analyzed as described in Section 5.4. A
discussion of laboratory quality assurance (QA)/QC procedures, including matrix spike
duplicate (MS/MSD) samples is presented in the QAPP (Appendix D). Two MS/MSD
samples will be collected (one pair for every group of 20 samples).

5.2.3 Equipment Decontamination

All sampling and downhole equipment will be decontaminated before use and
between boreholes to prevent cross-contamination, as described in the FSP (Appendix
B). All decontamination fluids will be stored in 55-gallon, US Department of
Transportation (DOT) approved drums for proper disposal (see Section 5.4 and
Appendix B).

5.3 FIELD QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES

Field QC for soil will include collection of field replicates, rinseate blanks, and trip
blanks. Soil QC sampling will include three replicates (minimum frequency of 10
percent) for VOC analysis; one rinseate blank; and one trip blank for each cooler
submitted to the laboratory. Additional field QA/QC procedures are described in the
QAPP (Appendix D).

5.4 MANAGEMENT OF INVESTIGATION-DERIVED WASTES

Handling of IDW will follow the base-wide procedures established by ICF
Technology, Inc. (1994) and approved by MDEQ and USEPA. Decontamination water
will be containerized, transported to Building 5092, and discharged into the oil/water
separator. The use of the Geoprobe® for collecting soil samples will not generate
significant amounts of soil cuttings, therefore disposal of contaminated soil will be
limited to soils used for headspace screening and logging. Additional procedures for
management of IDW are described in the FSP (Appendix B).
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SECTION 6
CONFIRMATION SAMPLING REPORT FORMAT

Following receipt of the laboratory soil gas analytical results, a letter report will be
prepared and submitted to AFCEE and Wurtsmith AFBCA. The letter report will
summarize soil gas sampling and respiration testing results, and compare them with
previous results to estimate remedial progress over two years of air injection
bioventing.

Following receipt of the laboratory soil analytical results, a draft confirmation soil
sampling report will be prepared and submitted to Wurtsmith AFBCA and AFCEE.

The report will contain the following information for Sites SS-06 and ST-40:
« Site plot plan showing sampling locations;
'« Summary of field activities;

« Assessment of analytical results in comparison to applicable MDEQ soil cleanup
criteria for benzene, ethylbenzene, xylenes, PCE, carbon disulfide, and acetone.

 Analytical results for toluene, butylbenzenes, propylbenzenes, and TMBs;
» Laboratory analytical reports and chain-of-custody forms; .
« Borehole logs; and

o Conclusions and recommendations. If soil confirmation sampling results
demonstrate that MDEQ (1998c) generic residential drinking water protection
criteria have been met for all analytes of concern, then the data will be used to
support an NFRAP decision document for vadose zone soils at the POL Yard.
However, if soil confirmation sampling results demonstrate that any analyte
exceeds the MDEQ generic residential drinking water criteria, then Parsons ES
will prepare a results report in which the recommendation will be made to
continue operating the bioventing system.

If MDEQ approves the closure of vadose zone soils at Sites SS-06 and ST-40, then
Wurtsmith AFBCA will need to decommission the bioventing system; the AFCEE
Extended Bioventing project does not provide for system decommissioning (i.e., well
abandonment, blower system, and shed removal).
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SECTION 7

WURTSMITH AFBCA SUPPORT REQUIREMENTS

The following Wurtsmith support is needed prior to the arrival of the drillers and the

Parsons ES sampling team:

« Assistance in obtaining drilling and digging permits;

« Provision of a potable water supply for drilling and decontamination activities;

and

« Assistance in obtaining access to Building 5092 for disposal of decontamination

water.
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SECTION 8
PROJECT SCHEDULE

The following schedule is contingent upon approval of this confirmation SAP and
fulfillment of the Wurtsmith AFBCA support requirements outlined in Section 7.

Event

Date

Submit Draft Confirmation SAP to AFCEE, Wurtsmith
AFBCA, USEPA, and MDEQ

June/July 1998

Receipt of AFCEE and Wurtsmith AFBCA, ‘USEPA, and
MDEQ Comments

August 1998

Submit Final SAP, to AFCEE, Wurtsmith AFBCA, USEPA,
and MDEQ

September 1998

Perform Confirmation Sampling

October 1998

Submit Draft Confirmation Sampling Report to AFCEE and
Wurtsmith AFBCA

December 1998

Receipt of AFCEE and Wurtsmith AFBCA Comments

- January 1999

Submit Draft Final Confirmation Sampling Report to AFCEE,
Wurtsmith AFBCA, and MDEQ

February 1999
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SECTION 9

POINTS OF CONTACT

Mr. Paul Rekowski
AFBCA/OL-T

3950 East Arrow Street
Oscoda, MI 48750
(517) 739-8155

Fax: (517) 739-2980

Major Ed Marchand
AFCEE/ERT

3207 North Rd., Bldg 532
Brooks AFB, TX 78235-5363
DSN 240-4364

(210) 536-4364

Fax: (210) 536-4330

Ms. Laura Ripley

USEPA Region 5

Waste Management Division
77 West Jackson Blvd.
Chicago, IL 60604-3590
(312) 886-0850

Mr. Bruce Moore

Mr. John Hall

Site Manager

Parsons Engineering Science, Inc.
257 A 28 Road

Grand Junction, CO 81503
(970) 244-8829

Fax: (970) 244-8829

Mr. John Ratz

Project Manager

Parsons Engineering Science, Inc.
1700 Broadway, Suite 900

'Denver, CO 80290

(303) 831-8100
Fax: (303) 831-8208

Mr. Tom Pavlik

Snell Environmental Group
1120 May Street

Lansing, MI 48906-5599
(517) 374-6800

Fax: (517) 374-7390

Michigan Department of Environmental Quality
Environmental Response Division
I 300 South Washington Square
Lansing, MI 48933
(517) 373-6413
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APPENDIX B
FIELD SAMPLING PLAN

B.1 FIELD OPERATIONS

This field sampling plan (FSP) provides guidance for the field procedures to be
followed while conducting the activities specified in the Final Confirmation Sampling
and Analysis Plan for POL Yard, Sites SS-06 and ST-40, at Wurtsmith AFB,
Michigan.

B.1.1 Record Keeping

All field activity information will be recorded in a permanently bound notebook with
sequentially numbered pages. The date, job number, and initials will be recorded at
the top of each page. Minimum information required for each entry includes:

Time (recorded in the column under the date),
Ambient temperature (°F);

Weather conditions during previous 24 hours;
Persons performing the drilling, sampling, testing, or other activity;
Drilling and well construction information;
Site identification,;

Sampling location;

Sample number;

Sample medium (soil or air);

Sample type (grab, composite, etc.);

Sample description;

Chemical analysis to be performed;

‘Preservation method;
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« Laboratory to which samples were sent and air bill numbers, if applicable;
« Photograph numbers and description;

» Equipment decontaminated and procedures utilized;

« Equipment serial numbers;

« Calibrations;

» Field measurements not recorded on other data sheets;

» Records of pertinent telephone conversations;

« Names, titles, and organizatidn of any visitors entering the site; and

« "Comments (suitable for reconstructing incident without memory).

All entries will be made in waterproof ink. Any errors will be corrected by drawing
a single line through the mistake, and all corrections will be initialed and dated.

B.1.2 Equipment Decontamination

All downhole equipment will be cleaned before use and between boreholes to
prevent cross-contamination. The Geoprobe® drive rods and ancillary equipment will
be cleaned using Alconox” detergent, followed by successive potable and distilled water
rinses. Prior to sample collection and between each sampling location, the soil
sampler(s) and sampling tools will be decontaminated using the following protocol:

« Clean with potable water and phosphate-free laboratory detergent (Alconox’ or
equivalent);

« Rinse with potable water;
« Rinse with distilled or deionized water; and
« Air dry the equipment prior to use.

All decontamination fluids will be stored in 55-gallon US Department of
Transportation (DOT)-approved drums for proper disposal.

B.1.3 Borehole Abandonment

Geoprobe® sampling operations will produce boreholes that are a maximum of 2.5
inches in diameter. Boreholes that do not naturally collapse will be backfilled with
bentonite.
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B.1.4 Waste Handling

Handling of IDW will follow the base-wide procedures established by ICF
Technology, Inc. (1994) and approved by MDEQ and USEPA. IDW will be handled

in accordance with the procedures detailed below.
B.1.4.1 General Trash

The general trash that will be generated may include (but is not limited to) such
items as packaging material, unused sample containers, cement bags, pallets, wood,
and any other non-contaminated trash that may fall under this category. General trash
will be disposed of in the same manner as other trash generated on base.

B.1.4.2 Contaminated Clothing, Filters, etc.

The used personal protective equipment and other material that will be generated
may include, but are not limited to, such items as Tyvek, clothing, used sample
containers, used preservation equipment, used filters, etc. This waste will be placed in
heavy-duty plastic bags, removed from the site on a daily basis, and placed in a secured
staging area to be designated by Wurtsmith AFB environmental compliance personnel.

B.1.4.2 Drill Cuttings

The use of the Geoprobe® for collecting soil samples will not generate soil cuttings;
however, excess soil samples not submitted to the laboratory will be handled in
accordance with procedures established by ICF Technology, Inc. (1994) for drill
cuttings. '

At sites where metal contamination is known or expected based on site history, drill
cuttings will be drummed and stored at a central location to be determined by the Base
Realignment and Closure (BRAC) Environmental Coordinator (BEC) until procedures
for proper disposal are determined. After site work is completed, results of the
analysis of soil samples will be reviewed to determine proper disposal. All disposal
activities will follow all current state and federal regulations and guidelines. Drums of
drill cuttings will be marked with date, site ID, soil boring number, number, and depth
interval of cuttings. At other sites, drill cuttings can be spread out at the site as long as
they 1) do not have any organic vapor meter readings above background (less than 10
ppmv); 2) are not stained; and 3) do not exhibit any unusual odors. Cuttings which do
not meet any one of the three criteria will be drummed and stored as mentioned above,
until proper disposal is determined.

At Sites SS-06 and ST-40, soils are not expected to be contaminated with metals.
Therefore, cuttings will be screened with an organic vapor meter and examined for
physical evidence of contamination (e.g., staining and odors) to determine whether they
should be drummed or spread out onsite.
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B.1.4.3 Decontamination Water

Decontamination water will be contalnerlzed transported to Building 5092, and
discharged into the oil/water separator.

B.2 ENVIRONMENTAL SAMPLING PROCEDURES
B.2.1 Soil Vapor Sampling Procedures

The purpose of soil vapor sampling and analysis is to determine the levels of oxygen
(O,), carbon dioxide (CO,), and total volatile hydrocarbons (TVH) in the soil gas.
These data will be used to estimate levels of contaminants remaining in site soils and to
determine in situ microbe respiration rates. Soil vapor samples will be collected from
all VWs and all MP screened intervals. Soil vapor sampling procedures are described in
detail in the Test Plan and Technical Protocol for a Field Treatability Test. for
Bioventing (Hinchee et al., 1992) and summarized below.

Soil vapor samples for both ﬁeld screening and laboratory analyses 1n1t1ally will be
collected in new 3-liter Tedlar® bags. For each sample, the Tedlar® bag will be
connected to the sampling point using new Tygon® tubing, and the soil vapor sample
will be drawn directly into the bag utilizing a desiccator and vacuum pump. Field
measurements for O,, COZ, and TVH will be made by connecting the appropriate field
instrument to the Tedlar® bag. For laboratory analyses, the sample will be transferred
to a 1-liter SUMMAS® canister as described below.

Soil vapor samples for laboratory BTEX and TVH analyses will be transferred from
a Tedlar® bag to a 1-liter, evacuated, stainless steel SUMMA?® canister provided by the
analytical laboratory. Because the canisters are evacuated, when they are opened, the
sample is collected almost instantaneously by vacuum. According to the laboratory,
one does not need to record pressure and temperature because the samples are brought
to standard pressure and temperature at the laboratory. Once the sample transfer is
complete, the valve on the cylinder will be closed immediately and sealed with tape to
prevent reopening. Following is a detailed description of this sampling procedure.

Required Equipment:

Evacuated SUMMA® canisters

A 2-7 micron filter

A 1/2" open end wrench

A 9/16" open end wrench

A hose barb adapter to adapt the threaded fitting on the canister to 3/16"
Tygon® tubing.

Assembly of the sampling hardware:

1. Remove the brass cap from the canister.
2. Connect the filter to the canister. Tighten the filter on the
canister using the 9/16" wrench.
3. Connect the hose barb to the filter.
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4. Connect the well head or the Tedlar® bag to the hose barb using
3/16" Tygon® tubing (using as short a connector as possible).

The assembly is now complete, sampling will commence when the valve on the
canister (green handle) is opened.

The Final Step

When the sample interval is complete, close the valve (green handle) on the canister
and remove the filter. It is not necessary to over-tighten the valve upon closing.
Replace the brass cap. Fill out the sample tracking tag. The canister may now be
returned to the laboratory for analysis.

Field soil vapor analyses will be made using a TVH meter for TVH; and an O2/CO:
meter for oxygen and carbon dioxide. Laboratory soil vapor samples will be analyzed
for specific BTEX and TVH using USEPA Method TO-3.

B.2.2 Field Headspace Screening

A portion of each Geoprobe® core soil sample will be used for field screening for
TVH using a TVH analyzer. The soil will be placed into a new, self-sealing plastic
bag. After approximately 20 minutes, the TVH concentration in the headspace will be
measured by inserting the probe from the TVH analyzer through the plastic bag. Soil
samples for laboratory chemical analysis will be chosen based on headspace TVH
screening.

B.2.3 Soil Sample Collection and Handling

The purpose of soil sampling and analysis is to determine the concentrations of
BTEX and other VOCs in subsurface soils at the two sites. These data will be used to
determine whether or not soils have been remediated to levels meeting generic
residential criteria (MDEQ, 1998c). g

Soil samples will be collected using a Large -Bore® sampler to collect discrete
subsurface samples. However, a Macro-Core’ sampler, which collects continuous
sample cores, may be used in place of, or in addition to, the Large-Bore® sampler, as
necessary. The Large -Bore” sampler serves as both the driving point and the sample
collection device and is attached to the leading end of the probe rods. To collect a soil
sample, the sampler will be pushed or driven to the desired sampling depth, the drive
point is retracted to open the sampling barrel, and the sampler is subsequently pushed
into the undisturbed soils. The soil cores are retained within clear acetate liners inside
the sampling barrel. The probe rods are then retracted, bringing the sampler to the
surface. Boreholes will be backfilled with granular bentonite from total depth to the
ground surface following extraction of soil samples.

Soil samples for laboratory analysis will be transferred directly form the acetate
liners to EnCore™ samplers in preparation for shipment to the laboratory The
following steps will be followed for collecting samples with the EnCore™ samplers:
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« Fasten the coring body to the T-handle;

« Using T-handle push sampler into soil until coring body is completely filled;

» Cap coring body while it is still on the T-handle;

« Remove the capped sampler from the T-handle;

« Attach sample label to coring i)ody;

« Return sampler to zipper bag and seal bag; and

- Store on ice.

Soil samples will be properly labeled, wrapped in plastic, placed in a cooler, and
maintained at a temperature of approximately 4 degrees centigrade for shipment. A

chain-of-custody form will be completed, and the cooler will be shipped to an AFCEE-
approved laboratory for sample analysis (see Appendix D).

B.3 FIELD MEASUREMENTS

Typical field parameters that may be measured and the equipment that will be used
for the measurements are described in Table B.1. The equipment calibration,
maintenance, and decontamination also are described in Table B.1.

B.4 FIELD QA/QC PROGRAM

Field measurement parameters, control checks, control limits, and corrective actions
are identified in Table B.2.

B.5 IN SITU RESPIRATION TESTING

The in situ respiration tests will be conducted as described in the work plan (Parsons
ES, 1996a).
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TABLE B.1

FIELD MEASUREMENTS
Parameter Equipment Calibration Source of Equipment
Calibration Maintenance
Standards
0,/CO, Gastech 0,/CO, two-point | Commercial Follow manufacturer’s
Meter calibration vendor procedures
Total Volatile Gastech TVH Meter  two-point Commercial Follow manufacturer’s
Hydrocarbons calibration vendor procedures
TABLE B.2

FIELD PARAMETERS, CONTROL LIMITS, AND CORRECTIVE ACTIONS

Parameter - Control Checks Control Limits Corrective Action ¥
0,/CO, Calibrate meter + 0.2 percent Recalibrate daily,
Check battery,
Clean filter
Total Volatile Calibrate TVH + 1 ppmv Recalibrate daily,
Hydrocarbons meter Check battery,

Clean filter

¥ Required if control limits not achieved
* ppmv = Parts per million, volume per volume
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METHOD SW8260B
VOLATILE ORGANIC ANALYSIS BY GC/MS

C1.0 SCOPE AND APPLICATION

This method is suitable for the determination of volatile organics, boiling points less
than 200 C, in water and various solid matrices including oils. The estimated
quantitation limit will vary with each compound but is about 0.002 mg/L or 0.002
ug/g. For applicable compounds with retention times see chromatogram at end of
procedure. This procedure is restricted to use by analysts experienced in purge and trap
GC/MS and skilled in the interpretation of mass spectra.

C2.0 SUMMMARY OF METHOD

Volatiles are purged from the matrix using an inert gas, trapped on a solid sorbent,
thermally desorbed and quantitated by capillary GC/MS. Identification of targets is
accomplished by comparing their mass spectra with the electron impact of spectra of
authentic standards. Quantitation is accomplished by comparing the response of a major
ion relative to an internal standard.

C3.0 INTERFERENCES

C3.1 Interferences usually consist of elevated SW-846 Method 8260 blanks due to
volatiles used in the lab or carryover from a previous sample that was very
concentrated. Do not blank subtract. Prep lab personnel are not allowed in
volatile lab.

C4.0 APPARATUS AND MATERIALS

C4.1 Gas Chromatograph/Mass Spectrometer - Hewlett Packard 5971 or 5972 MSD.
Hewlett Packard 5890-I programmable gas chromatograph. HP Chemstation
and Enviroquant software used to control, acquire and process data. Column:
DB-VRX 60 m x 0.25mm, 1.4um film thickness.

C4.2 Purge and Trap Device - Tekmar LSC 3000/ALS 2016 or Dynatech PTA30
with Teckmar 3000. Systems must be able to heat soils to 40 C and purge 5.0
ml or 5.0 g of sample.

C4.3  Syringes, Hamilton or equivalent, 10 ul, 25 ul, 50 ul, 100 ul, 500 pl, 1 ml and
5 ml
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Balance, top-loading, 0.1 g accuracy, commercial source.
Glassware, class A, 10 ml and 100 ml.

REAGENTS

Methanol - Purge and trap grade or equivalent, commercial source.

Reagent Water - Deionized or distilled water in which no interferences are noted
at a level above the practical quantitation limit (PQL) for any parameter of
interest.

Stock VOA Standard - Stock standard solutions (200 pg/ml) may be prepared
on a weight/volume basis in methanol using pure standard material, or may be
purchased as certified solutions commercially (Ultra DWM-580 or equivalent).
Store in amber bottle with a teflon-lined screw cap at -10 C or less. All certified
standards are good for 6 months. Second Source Calibration Verification - NSI

-C-350, 200 pg/ml.

Working VOA Standard - Dilute 500 ul of stock VOA standard to 2.0 ml in
MeOH for a 50 pg/ml standard. Store at - 10 C or less, good for one week.

Synthetic Soil, Sea Sand, precleaned, commercial source.

Working Internal and Surrogate Standard - Obtain a 2000 pg/ml internal
standard (Ultra STM-341N, chlorobenzene-d5, 1,4-difluorobenzene,
1,4-dichlorobenzene-d4 and pentafluorobenzene) and a 2000 ug/ml surrogate
mix (Accustandard M8260A/B-SS, 4-bromofluorobenzene,
dibromofluoromethane and toluene-d8). For the working IS/SS standard for the
2016 system dilute 30 ul each to 2.0 ml with MeOH -for a 30 ug/ml each
standard. Add 5.0 ul to 5.0 ml water sample or to 5.0 g soil for a 30 pug/L or
30 ug/kg solution. For the PTA-30 dilute 2.0 ml of stock to 26.65 ml MeOH
for a 150 pg/ml solution. Place in autosample standard syringe, 1.0 ul in 5 ml
or 5 g equals 30 ug/L or 30 ug/kg each.

4-Bromofluorobenzene (BFB) standard, Accustandard CLP-004-100X, 2500
pg/ml or equivalent - dilute 20 ul to 2.0 ml with methanol for a 25 pg/ml
standard, use 10 pl per 5.0 ml water for purging (50 ug/L) or inject 2.0 ul for
50 ng.

Safety - Treat all chemicals as potential carcinogens. Minimize exposure, wear
gloves and prepare all standards in a hood, if possible. MSDS's located in
Client Services.

SAMPLE COLLECTION, PRESERVATION AND HANDLING

Aqueous samples should be collected in duplicate using pre-cleaned VOA vials
with teflon-lined septa screw cap. Preserve to pH <2 with HCI. Refrigerate at
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4 +/-2 C. Analyze within 14 days. (Non-preserved samples must be analyzed
within 7 days). ‘

All glassware should be Class A, clean per SOP # 32.
PROCEDURE

TUNING - The GC/MS system must be tuned to meet the Bromofluorobenzene
(BFB) requirements every 12 hours. Inject 2.0 ul of 25 pg/ml BFB working
standard onto the GC column and analyze using a 35C to 110 C temperature
program ramping at 8 C /min. Display the scan of interest and generate a list of
the masses and their percent relative abundances. Compare to the requirements
stated below and if the requirements are met, generate a copy of the relevant
data. No calibration or sample analysis may begin until a successful tune has
been generated.

NOTE: Purging a 50 pg/L BFB standard is acceptable for tuning.

MASS ION ABUNDANCE CRITERIA
50 15 t0 40 % of mass 95
75 30 to 60 % of mass 95
95 BASE PEAK, 100% RELATIVE ABUNDANCE
96 5t0 9 % of mass 95
173 less than 2% of mass 174
174 greater than 50 % of mass 95
175 5to 9% of mass 174
176 greater than 95% but less than 101 % OF MASS 174
177 5 to 9% of mass 176

INITIAL CALIBRATION - A 5 point calibration curve must be generated for
every target compound and surrogates. The levels required for initial calibration
are 10 ppb, 20 ppb, 50 ppb, 100 ppb and 200 ppb for all surrogates and target
compounds. Prepare as follows using the 50 ug/ml working standards:

Each of the five analyses should contain 30 ug/1 of each internal standard.
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IS (ul) SS VOA Std. final vol. conc.
(u1 50 pg/ml) (ul of 50 pug/ml) (ml) (ng/L)

5 1 1 5 10

5 2 2 5 20

5 5 5 5 50

5 10 10 5 100

5 20 20 5 200

Analyze each standard and each sample under the same conditions i.e.,: Purge
Time: 11.0 minutes; Trap Temp: <30 C; Desorb Time: 2.0 minutes; Desorb Temp:
225 C; Bake Time: 10 minutes; Bake Temp. 250 C; Jacketed Heater: soils to 40 C. Set
GC as follows: Init.Temp: 45° C; Time 1: 6.0 minutes; Rate 1: 10.0 C/minute; Final
Temp: 190 C; Final Time: 2.0 minutes.

The average response factor and relative standard deviation are calculated for each
of the five concentrations, and the 5 point analysis is evaluated for the following:

C7.2.1The RSD of all target compounds must be less than 15%. -

C7.22The 6 CCC compounds (1,1-Dichloroethene, Chloroform, Vinyl
Chloride, 1,2-Dichloropropane, Toluene, and Ethylbenzene) must have a
relative standard deviation of less than 30 %. ' '

C7.23The 5 SPCC compounds (Chloromethane,l1,1-Dichloroethane,
Bromoform, 1,1,2,2-Tetrachloroethane, and Chlorobenzene) must have
an minimum relative response factor as follows:

Chloromethane and 1,1 DCA 0.1
Bromoform 0.1
Chlorobenzene and TCA 0.3

If the 5 point calibration curve fails to meet these criteria, corrective actions should
be taken and the calibration curve re-analyzed. All target compounds are quantitated
using linear-regression, the correlation coefficient must be equal or greater than 0.99 or
recalibrate. When using regression do not force the line through zero and do not
incorporate a zero concentration standard as a sixth point. Verify initial calibration
using a 50 ppb second source standard (NSI C-350). Results must be within 20 % or
recalibrate.

C7.2.4 Calculate response factor as follows:

RF = (area of ion target x conc. int. std) / (area of ion int. std. X conc.
target)

C7.2.5 Calculate final concentration as follows



C7.3

C7.4

S.0.P No. 77
Rev Date: 10/8/97
Page C-5 of C-10

Conc. (ug/L or pg/kg) = (area target x conc. IS x dilution factor) /
(areas IS x RF)

DAILY CALIBRATION - After a satisfactory initial calibration curve has been
established and verified, the system must be checked every 12 hours using a
daily tune standard (50 ng BFB) and a continuing calibration verification
standard containing 50 ppb of each target analyte (5 ul of working VOA
standard in 5 ml water). After quantitation of the standard, the CCC and SPCC
compounds are checked against the 5 point calibration for the criteria described
below.

C7.3.1The 6 CCC compounds must have a relative percent difference of less
than or equal to 20 as compared to the 5 point calibration.

C7.3.2The response factor for the 5 SPCC compounds must be as specified in
p.7.2.3.

C7.3.3The % D ((true calibration.check conc.-measured conc.))(100)/true
calibration check conc. of all targets must be equal or less than 20 except
for oxygenated compounds which must be equal or less than 40.

C7.3.4 Evaluate the internal standard responses and the retention times. If the
RT of any internal standard changes by more than 30 seconds or the area
of any internal standard changes by a factor of two, correct problem and
reanalyze all affected samples. (see chromatogram at end of SOP)

C7.3.51f the daily standard does not meet the above criteria, re-prepare the 50
pg/ml solution and re-analyze. If this does not correct the problem, a
new 5 point calibration curve must be generated. All data relevant to the
5 point calibration standard and the daily calibration standard should be
maintained in the QC data book.

METHOD BLANK - Before analysis of each batch of samples, a method blank
must be analyzed using 5 ml DI water or 5 g synthetic soil. Fill a 5.0 ml gas
tight syringe with DI water, add 5.0 microliters of the IS/SS solution containing
30 pg/ml of each to 5.0 ml of DI water. Fill position on autosampler to be
purged. After quantitation, the method blank should not contain any of the
analyses of interest at a level greater than the PQL. If any analyte is present at a
level greater than the PQL, a new blank must be analyzed until the system is
free from any interferences. Surrogate recovery in the blank must conform to at
least the criteria listed below:

WATER SOIL
4-BFB 86 - 115 74 - 121
DBFM 86-118 80 - 120
Toluene-d8 88 -110 81-117

1,2-DCA-d4 80-120 80 - 120
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If the recovery of the surrogates do not meet the specified criteria, the blank
must be reanalyzed. All data relevant to the blank should be filed with other QC
data for documentation.

SAMPLE ANALYSIS - Allow samples to reach room temperature before
analysis. When using the Tekmar 2016 autosampler place 5.0 ml of the sample
into the 5.0 ml gas tight syringe and transfer to open position on the 2016
autosampler. Add 5.0 ul of the IS/SS solution containing 30 upg/ml of each
internal standard and surrogate standard to the unknown and purge the sample as
described above. For soils weigh a 5.0 g aliquot, place in autosampler, place
5.0 ml of DI water in a 5 ml gas-tight syringe, add 5.0 ul of the 30 pg/ml IS/SS
internal standard and surrogate standard, add to soil position in autosampler,
heat to 40 C and purge as before. When using the Dynatrap PTA-30
autosampler, fill the standard syringe with 150 pg/ml internal standard and
surrogates. 1.0 ul is automatically added to each sample for a final
concentration of 30 ppb each. The recovery of the internal standards and
surrogate standards are calculated and compared to the limits specified above. If

-recovery is not within the specified range, the sample must be reanalyzed. If

reanalysis of the sample does not correct the situation, the system should be
examined and action taken to correct the situation. If the concentration of any
analyte is above the working range of the instrument (i.e., 200 ug/L), an
appropriate dilution of the sample must be analyzed. Use a second unopened
VOA vial to repeat analysis or prepare a dilution. The operator's experience
with both this method and with the instrument should weigh heavily on the
dismissal or acceptance of the data generated. Check the pH of the sample with
indicator paper. Note in logbook to nearest whole pH. Dilute water samples by
injecting appropriate amount into 5 ml gas-tight syringe partially filled with DI
water. For water-miscible liquids prepare a 50 X dilution by injecting 100 ul
into a 5 ml DI water in a 5 ml syringe. For soils, dilutions may be made by
reducing the amount purged i.e. min. of 1 g or extracting 5 g with 5.0 ml
methanol and injecting 100 pl into 5 ml DI water in a 5 ml gas-tight syringe for
a 50 X dilution. Do not inject more than 100 ul of methanol per 5 ml water.

Determine dilution factor as if 1 g was purged instead of 5 g the enter a dilution
factor of 5. Enter in dilution field of LIMS which will multiply the integrated

- result times that factor. For methanol extractions when using 5 g sample to 5 ml

methanol. If needed, determine dilution factor for solids as follows: 5 / ml
MeOH purged.

All calculations must be performed by the analyst and indicated on the worklist
prior to entry into the LIMS.

QUALITY CONTROL

MATRIX SPIKE / MATRIX SPIKE DUPLICATE/LCS - A matrix spike,
matrix spike duplicate and LCS should be analyzed per batch, not to exceed 20
samples of a given matrix. Recovery ranges for matrix spikes shall be within
statistically derived limits. After analysis of the original sample, 5.0 ml (water)
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or 5.0 g (soil) of the sample is reanalyzed after spiking with 5 ul of working
VOA standard (50 ppb) of the target compounds. Check % recovery and
confirm that the following are within limits below: 1,1-dichloroethane,
trichloroethene, benzene, toluene, and chlorobenzene. If the sample required
dilution on the original run in order to bring all analyte concentrations into the
calibration range of the instrument, the same dilution should be analyzed for the
matrix spike and matrix spike duplicate. The percent recovery and RPD of the
matrix spike and spike duplicate compounds is calculated and compared to the
QC limits specified:

% Recovery % Recovery RPD

Compound Water RPD Soil Soil
1,1 - DCE 61 - 145 0-14 59-172 0-22
TCE 71 - 120 0-14 62 - 137 0-24
Benzene 76 - 127 0-11 66 - 142 0-21
Toluene 76 - 125 0-13 59 - 139 0-21
Chlorobenzene 75 - 130 0-13 60 -.133 0-21

All" relevant QC requirements as pertains to internal and surrogate standard
recoveries is also evaluated. The amount of each of the matrix spike compounds present
in the original sample should be subtracted from the values determined by the matrix
spike and matrix spike duplicate analyses. The relative percent difference between the
matrix spike and matrix spike duplicate is calculated as follows:

[matrix spikel - [matrix spike duplicate] * 100%
[matrix spike + matrix spike duplicate/2]

For every batch, a 50 ppb LCS (laboratory control standard) using 5 ul of working
VOA standard containing all target compounds in 5 ml DI water or 5 g synthetic soil
must be analyzed. Determine % recovery for each analyte. Recovery must be 70 - 130
% or repeat all affected samples. If any IS/SS fails repeat all samples in the batch.

All QA/QC data pertaining to the calibration procedures (both the initial 5 point
calibration curve and all daily standards), all method blanks, and all matrix
spike/matrix spike duplicates should be filed in a separate QA/QC file for
documentation and quick reference to any sample analyses to which they pertain. All
QA/QC data should be approved by the GC/MS superv1sor or senior analyst before
sample analysis begins.

C8.2 MDL's must be determined yearly per 40 CFR 136 Appendix A. For waters use
a 0.002 pg/ml concentration and for soils use 0.005 ug/g. Calculate using the
standard deviation of seven consecutive replicates, multiply std. deviation by
3.14. The result must be less than the reporting level.

C8.3  Control charts will be used for trend analysis on the LCS, MS and MSD. These
are generated monthly. Examples are attached.
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C9.0 REFERENCES
C9.1 SW-846 Method 8260B, Rev.2, Jan 1995
C10.0 CORRECTIVE ACTION

C10.1 Each applicable section contains the required corrective action if specified
criteria are outside limits. '

C10.2 Most problems may be corrected by changing traps, remaking a standard,
performing column maintenance, etc. All maintenance is to be recorded in the
maintenance log.

C10.3 If routine maintenance does not correct the problem notify your supervisor
immediately.




Acq Time : 10 Jul 97 9:04 am
Sample : CON CAL

Misc :

Quant Time: Jul 10 14:48 1997

Method : C:\HPCHEM\1\METHODS\82605.M

Title: 8260 VOLATILES

Last Update : Thu Jul 10 09:25:12 1997
. Response via : Multiple Level Calibration

Internal Standards

1) Pentafluorobenzene

26) 1,4-Difluorobenzene
42)  Chlorobenzene-d5

55) 1,4-Dichlorobenzene-d4

System Monitoring Compounds
21)  1,2-Dichloroethane-d4
22)  Dibromofluoromethane
38) Toluene-d8

57) Bromofluorobenzene

Target Compounds

2) Dichlorodifluoromethane
3) Chloromethane

4) Vinyl Chloride

5) Bromomethane

6) Chloroethane

7 Trichlorofluoromethane
8) Acetone

9) 1,1-Dichloroethene

10)  Methylene Chloride

11)  Carbon Disulfide

12)  trans-1,2-Dichloroethene
13 Methyl-t-butyl ether

14)  1,1-Dichloroethane

15) 2-Butanone

16)  Diisopropyl ether

17)  cis-1,2-Dichloroethene
18)  Bromochloromethane
19)  Chloroform

20)  2,2-Dichloropropane

23) 1,2-Dichloroethane

24y 1, 1,1-Trichloroethane
25)  1,1-Dichloropropene

27)  Carbon Tetrachloride
28) Benzene

29) Dibromomethane

30) 1,2-Dichloropropane

31)  Trchloroethene

32)  2-Chloro viny! ether
33) Bromodichloromethane
34)  cis-1,3-Dichloropropene
35) 4-Methyl-2-Pentanone
36) trans-1,3-Dichloropropene

(#) = qualifier out of range (m) = manual integration

7.78

8.04

9.08

9.24
10.01
10.25
10.64
11.33
11.50
11.71
12.38
12.38
12.57
12.82
12.88
13.00
13.83
13.97
14.22
14.49
14.55
15.33
15.37
15.43
15.37
15.50
16.36
16.49
16.94

63
130
63
129
75
43
75

90940
128657

109739
110063
376667
127750

186330
376323
253476
156688
190451
202234

31561
187731
233754
460524
387291
498449
430885
426491
854797
302936
125616
368126
296867
246605
289060
318538
234181
870746
106441
233236
226180
233236

24602
289025
196686
226488

QUANTITATION REPORT
Data File : C:\HPCHEM\1\DATA\VS0709B.D
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Operator: HP-1

Inst : 5971 -In"
Multiplr: 1.00
Units Dev(Min)
ug/L 0.00
ug/L 0.00
ug/L 0.01
ug/L 0.01
% Recovery
ug/L 102.04 %
ug/L 100.64 %
ug/L 100.19%
ug/L 94.95%
ug/L 82
pg/L 95
ug/L # 1
png/L 97
ug/L # 81
pg/L 96
pg/L 91
ug/L # 75
ug/L # 67
ug/L 100
ug/L # 80
pg/L 95
ng/L # 98
ug/L # 75
ug/L # 85
ug/L # 80
pg/L 95
ng/L 99
ug/L 93
ug/L # 95
ug/L # 92
ug/L 97
ug/L 97
pe/L 100
ug/L # 82
ug/L # 87
pg/L 96
ug/L 89
ug/L 84
pg/L 98
ug/L # 83
ug/L 97



S.0.P No. 77
Rev Date: 10/8/97
Page C-10 of C-10

QUANTITATION REPORT
Data File : C:\HPCHEM\1\DATA\VS0709B.D Operator: HP-1
Acq Time : 10 Jul 97 9:04 am Inst : 5971 - In
Sample : CON CAL Multiplr: 1.00

Misc :
Quant Time: Jul 10 14:48 1997

Method : C:\HPCHEM\1\METHODS\8260S.M
Title: 8260 VOLATILES

Last Update : Thu Jul 10 09:25:12 1997
Response via : Multiple Level Calibration

e Compound ____  ___________  RT. ___ Qion _ _ Response | Conc . Units _____ Dev(Min)
37) 1, 1,2-Trichloroethane 17.18 97 139522 50.70 ug/L 98
39) Toluene 17.44 91 834146 55.24 ng/L 100 .
40) 1,3-Dichloropropane 17.49 76 267446 49.95 ug/L # 72
41) 2-Hexanone 17.67 43 116832 45.17 ug/L # 82
43) Dibromochloromethane 17.89 129 152153 49.87 ug/L 97
44) 1,2-Dibromoethane 18.23 107 145042 50.82 ug/L 97
45) Tetrachloroethene 18.44 166 197234 55.13 pg/L 91
46) 1, 1, 1,2-Tetrachloroethane 19.26 © 131 164922 53.47 ug/L 97
47) Chlorobenzene 19.37 112 511402 54.28 ug/L 99
48) Ethylbenzene 19.61 91 870818 54.35 ng/L 98
49) m,p-Xylene 19.86 91 1285446 110.39 ug/L 97
50) Bromoform 20.07 173 78002 45.02 ug/L 99
51) Styrene 20.32 104 . 535099 51.77 ug/L 100
52) 0-Xylene 20.42 91 663923 56.39 ug/L 96
53) 1, 1, 2,2-Tetrachloroethane 19.25 133 155921 52.91 ug/L 1
54) 1,2,3-Trichloropropane 20.61 110 45211 48.93 ug/L 41
56) Isopropylbenzene 20.91 105 878370 53.58 - ug/L 97
58) Bromobenzene 21.30 77 319968 52.14 ug/L # 82
59) Propylbenzene 21.55 91 991631 52.99 ug/L # 97
60) 2-Chlorotoluene 21.72 91 562722 54.05 ug/L # 96
61) 4-Chlorotoluene 21.82 91 536284 51.16 ug/L 97
62) 1, 3,5-Trimethylbenzene 21.96 105 652608 53.82 pg/L 98
63) T-Butylbenzene 22.43 119 609721 -  55.11 ng/L 98
64) 1, 2,4-Trimethylbenzene 22.59 105 637973 51.86 ug/L 100
65) Sec-Butylbenzene 22.78 105 968017 55.79 pg/L 94
66) 1,3-Dichlorobenzene 22.94 146 343549 50.95 pg/L 99
67) 1,4-Dichlorobenzene 23.05 146 333969 49.49 ug/L 100
68) 1,2-Dichlorobenzene 23.69 146 311233 50.69 ug/L 100
69) p-Isopropyltoluene 22.43 119 609721 55.03 ug/L # 60
70) Butylbenzene 23.81 91 676473 51.85 ug/L 92
72) 1, 2,4-Trichlorobenzene 27.57 180 159775 43.19 ug/L 98
73) Naphthalene 28.16 128 359466 44.32 ug/L 100
74) Hexachlorobutadiene 28.27 225 125832 51.70 ug/L 96
75) 1, 2,3-Trichlorobenzene 28.63 180 139291 43.00 ug/L 96

(#) = qualifier out of range (m) = manual integration
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APPENDIX D
QUALITY ASSURANCE PROJECT PLAN

D1 PROJECT DESCRIPTION AND QUALITY ASSURANCE'OBJECTIVES
D1.1 Introduction

This Quality Assurance Project Plan (QAPP) has been prepared by Parsons
Engineering Science, Inc. (Parsons ES) for the confirmation soil sampling, soil gas
sampling, and in situ respiration testing at Sites SS-06 and ST-40, Wurtsmith AFB,
Oscoda, Michigan. The QAPP will serve as a controlling mechanism during soil and
soil gas sampling to ensure that all data collected are valid and reliable, and meet
project data quality objectives (DQOs). The primary DQO is to ensure that data are of
sufficient quality and quantity to allow an assessment of whether or not MDEQ cleanup
criteria are met.

An effective QA program addresses quality objectives for both sampling and
analytical methodologies. Field QA efforts are aimed primarily at ensuring that
samples are representative of the conditions in the various environmental media at the
rime of sampling. Analytical QA efforts are aimed primarily at ensuring that analytical
procedures provide sufficient accuracy and precision for quantification of contaminant
levels in environmental samples.

D1.2 Project Description

See Sections 1 and 2 of the Confirmation Sampling and Analysis Plan for POL
Yard, Site SS-06 and ST-40, Wurtsmith AFB, Michigan.

D1.3 Data Quality Objectives

The primary objective of the quality assurance/quality control (QA/QC) program is
to ensure that the procedures followed and data obtained during the course of sampling
and testing activities are adequate to determine the degree of cleanup achieved and
determine if remaining soil contamination meet MDEQ generic residential cleanup
criteria. Specific objectives of the QA/QC program include the following:

« Ensure the use of proper investigative procedures and equipment in the field and
the analytical laboratory;

« Specify the responsibilities of contractor personnel under the QA/QC program
and specify how the program will be implemented; and

D-1
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« Maintain a high level of quality during the field testing, data analysis, and report
writing phases of the project.

D2 LABORATORY TESTING QUALITY ASSURANCE OBJECTIVES FOR
DATA MEASUREMENT

The QA objectives for all laboratory analyses include considerations of precision,
accuracy, completeness, representativeness, and comparability.

D2.1 Precision

The precision of a measurement is an expression of mutual agreement of multiple
measurement values of the same parameter conducted under prescribed similar
conditions. Precision is evaluated most directly by recording and comparing multiple
- measurements of the same parameter on the same sample under the same conditions.

For laboratory analyses precision is expressed in terms of relative percent difference
(RPD). The RPD is calculated as follows:

RPD = (x, - x,) 100

(%, +x%,)/2
where:

X, = analyte concentration of primary sample; and
X, = analyte concentration of duplicate sample.

Acceptable levels of precision will vary according to the sample matrix, the specific
analytical method, and the analytical concentration relative to the method detection
limit. Replicate standards and/or spiked samples will be used to estimate the precision
of 5 percent (1 in 20) of the analytical test procedures for a known matrix. Precision
criteria for the laboratory QC samples are defined by limits listed in Table D.1. An
RPD within the control limits indicates satisfactory precision in a measurement system.

D2.2 Accuracy

The term accuracy refers to the correctness of the value obtained from analysis of a
sample, and is determined by analyzing a sample and its corresponding matrix spike
sample. Accuracy is expressed as percent recovery (PR) and is calculated using the
following formula:

(A-B)
PR = x 100
C
where:
A = spiked sample result (SSR);
B = sample result (SR); and
C = spike added (SA).
D-2
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TABLE D.1
QUALITY ASSURANCE OBJECTIVES
PRECISION, ACCURACY AND QUANTITATION LIMITS FOR
SOIL AND SOIL GAS ANALYSES

QUALITY ASSURANCE PROJECT PLAN
WURTSMITH AFB, MICHIGAN

Parameter/ Reporting  Maximum Accuracy Precision

Method Analyte ' Units PRL (% R) (% RPD)

Soil

VOCs 1,2,4-Trimethylbenzene mg/kg 0.007 65-135 <30

SW8260B 1,3,5-Trimethylbenzene mg/kg 0.003 62-135 <30
Acetone mg/kg 0.0088 65-135 <30
Benzene mg/kg 0.002 65-135 <30
Carbon disulfide mg/kg 0.0007 65-135 <30
Ethylbenzene mg/kg 0.003 65-135 <30
Isopropylbenzene mg'kg 0.008 65-135 <30
m-Xylene mg/kg 0.003 65-135 <30
n-Butylbenzene mg/kg 0.005 65-135 <30
n-Propylbenzene mg/kg 0.002 65-135 <30
o0-Xylene mg/kg 0.005 65-135 <30
p-Xylene _ mg/kg 0.007 65-135 <30
Sec-Butylbenzene mg/kg 0.007 65-135 <30
Tert-Butylbenzene mg/kg 0.007 65-135 <30
Tetrachloroethene mg/kg 0.007 61-135 <30
Toluene mg/kg 0.005 64-135 <30

Soil Gas

TO-3 Benzene ppbv 0.50 75-125 <30
Toluene ppbv 0.50 75-125 <30
Ethylbenzene ppbv 0.50 - 75-125 <30
Total Xylenes ppbv 0.50 75-125 <30
TVH ppbv 10.0 75-125 <30

022/726876/WURTS/10.xls Table D.1



The degree of accuracy and the recovery of analyte to be expected for the analysis of
QA samples and spiked samples is dependent upon the matrix, method of analysis, and
compound or element being determined. The concentration of the analyte relative to
the detection limit is also a major factor in determining the accuracy of the
measurement. The practical quantitation limit (PQL) for most analyses is generally
stated in the analytical method. Certified standards and/or spiked samples will be used
to estimate analyte recovery for each test procedure for a known matrix. The accuracy
of gas chromatography (GC) analyses is compound- and matrix-dependent. Thus
matrix spike recovery is used to determine the effect of the matrix, and a laboratory
control sample is used to determine accuracy of the analyses. The recovery of analytes
in a soil matrix is often lower than that obtainable for liquid matrices. As for
precision, replicate standards and/or spiked samples will be used to estimate the
accuracy of 5 percent (1 in 20) of analytical test procedures for a known matrix.
Accuracy criteria for the laboratory QC samples are defined by control limits listed in
Table D.1.

D2.3 Completeness

The completeness of the data is the amount of valid data obtained from the
measurement system (field and laboratory) versus the amount of data expected from the
system. At the end of each sampling event, an assessment of the completeness of data
will be performed and, if any sample omissions are apparent, an attempt will be made
to resample if feasible. Resampling for laboratory analyses is not feasible, therefore, it
is critical that holding times are met and that the laboratory inform the deputy project
manager if any containers were broken during shipping. In addition, data completeness
will be assessed prior to the preparation of data reports.

D2.4 Representativeness

Samples taken must be representative of the population. A random sampling grid
system will be employed for soil samples to ensure they represent site conditions. To
assess the representativeness of the samples, some samples” will be collected in
replicate. Comparisons of the results from the original sample and its field replicate
will allow for an evaluation of the representativeness of the samples.

D2.5 Comparability

Where appropriate, the results of the analyses obtained during this effort may be
compared with the results obtained in previous studies. Consistency in the acquisition,
handling, and analysis of samples by US Environmental Protection Agency (USEPA)
recommended procedures is necessary in order that the results may be compared. To
this end, standard solutions and materials used in calibrating field and laboratory
analytical instruments must be traceable to National Bureau of Standards (NBS) or
USEPA standards, and published analytical methods will be followed. Any deviations
from the specified analytical protocol will be documented by the laboratory.

SAES\WP\PROJECTS\726876\WURTS\9.doc




D3 SAMPLE HANDLING
D3.1 Sample Handling, Packaging, and Shipment
D3.1.1 Sample Containers

Laboratory samples will be submitted in either EnCore™ Samplers (soil) or
SUMMA® canisters (soil gas) as listed on Table D.2. The samples will be carefully
packed for shipment. The pre-cleaned SUMMA® canisters will be obtained from the
analytical laboratory, and the EnCore™ Samplers will be obtained from either the
analytical laboratory or manufacturer. The soil samples will be placed into insulated
shipping coolers with a plastic bag of ice. To prevent condensation, soil gas sample
containers will not be packed with ice. A chain-of-custody record describing the
contents of the cooler will be placed in a sealed plastic bag and taped to the upper lid of
the cooler. When coolers are delivered to the shipping company, they will be taped
shut with security labels taped over opposite ends of the lid.

D3.1.2 Sample Sealing and Labeling

Laboratory sample containers will be labeled and sealed with a clear adhesive tape.
The label will include the sample numbers assigned according to the sample numbering
system. ’

D3.1.3 Sample Numbering System

Each laboratory sample will be assigned a unique sample identification number that
describes where the sample was collected. Each number will consist of a group of
letters and numbers, separated by hyphens. :

D3.1.4 Preservatives and Holding Times

After samples have been taken, they will be delivered to the 1aboratory for analysis
as soon as possible after collection in order to ensure that the most reliable and accurate
answers will be obtained as a result of the analysis. Holding times and preservation
methods are specified in Table D.2. The holding time begins at the date and time of
collection in the field.

D3.2 Shipping Requirements

Shipping containers will be secured by using nylon strapping tape and custody seals
to ensure that the samples are not disturbed during transport. The custody seals will be
placed such that the containers cannot be opened without breaking the seal.

Soil samples which must be kept cool will be shipped in insulated containers with

either freezer forms or ice. If ice is used, it will be placed in a container so that the
water will
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not fill the cooler as the ice melts. The samples will be delivered as soon as possible
after collection to allow the laboratory to meet holding times.

Copies of the signed chain-of-custody forms will be delivered to Parsons ES with the
data packages. The originals will remain on file with the laboratory.

D3.3 Laboratories

All soil and soil vapor samples will be shipped to an approved laboratory. Soil
samples will be analyzed by Specialized Assays, Inc. of Nashville, Tennessee, which is
an AFCEE- and State of Michigan-approved laboratory. Soil gas samples will be
analyzed by Air Toxics, Ltd. of Folsom, California; an AFCEE-approved laboratory.

D3.4 Sample Receipt

The laboratory will sign the chain-of-custody upon receipt, keep the original, and
immediately send a signed copy, which describes sample conditions upon receipt, back
to the Parsons ES site manager. The condition of the samples and temperature of the
cooler will be documented in a signed, dated, and bound log book and on the chain-of-
custody form with signature and date of person checking samples. If any breakage
occurs or discrepancy arises between chain-of-custody, sample labels, and requested
analysis, the sample custodian will notify the Parsons ES site manager immediately.
Any breakage, discrepancy, or improper preservation will be noted by the laboratory
on an out-of-control form with the corrective action taken. The out-of-control form
will be signed and dated by the custodian and any other person responsible for
corrective action.

D4 SAMPLE CUSTODY

All samples will be accompanied by a chain-of-custody record. A chain-of-custody
record will accompany the sample during shipment to the laboratory and through the
laboratory. The Parsons ES field sampler will deliver a copy of-each chain-of-custody
record to the study manager for tracking purposes.

The information provided on the chain-of-custody record will include:

« The project name and the site name;

» The signature of the samplers;

» The sampling station number or sample number;

« Date and time of collection;

« Grab or sample designation;

« A brief description of the type of sample and sampling location;

. Signature of individuals involved in the sample transfer;
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The time and date they received the sample; |
The type of matrix;

The preservatives used; and

The analytical methods required; and

The number of containers of each sample.

Chain-of-custody records initiated in the field will be placed in a plastic cover and
taped to the inside of the shipping containers used for sample transport from the field to
the laboratory. This record will be used to document sample custody transfer from the
field sampler to the laboratory or to a Parsons ES office.

D4.1 Sample Custody

A sample is under custody if:

It is in an individual's actual possession; or
It is in an individual's view, after being in your physical possession; or

It was in physical possession and then locked up by the individual to prevent
tampering; or

It is in a designated and identified secure area.

D4.2 Transfer of Custody and Shipment

The following procedures will be used in transferring and shipping samples:

Samples are accompanied by a chain-of-custody record. When transferring the
possession of samples, the individuals relinquishing and receiving will sign, date,
and note the time on the record. This record documents transfer of custody of
samples from the field sampler to another person, or to the laboratory.

Samples will be properly packaged for shipment and dispatched to the appropriate
laboratory for analysis with a separate signed chain-of-custody record enclosed in
each sample box or cooler. The chain-of-custody records will be numbered 1 of
N, 2 of N, ..., where N is equal to the number of coolers shipped that day.

Whenever samples are split with a facility or government agency, a separate
chain-of-custody record will be prepared for those samples and marked to
indicate with whom the samples are being split.

All packages will be accompanied by the chain-of-custody record showing
identification of the contents. The original record will accompany the shipment
and copies will be retained by the field sampler and in the Parsons ES Denver
office. ‘
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D4.3 Laboratory Custody Procedures

The analytical laboratory will, as a minimum, record the temperature of the shipping
container, check all incoming samples for integrity, and note any observations on the
original chain-of-custody record. Each sample will be logged into the laboratory
system by assigning it a unique sample number. This number and the field sample
identification number will be recorded on the laboratory report. Samples will be stored
and analyzed according to specific USEPA methods. After the project is completed,
the original chain-of-custody record will be returned to the project manager for
permanent storage.

The following procedure will be used by the laboratory sample custodian in
maintaining the chain-of-custody once the samples have arrived at the laboratory:

« The samples received by the laboratory will be cross-checked to verify that the
information on the sample labels matches that on the chain-of-custody record
included with the shipment;

o If all data and samples are correct, and there has been no tampering with the
eustody seals, the "received by laboratory" box is signed and dated; and

o The samples will be distributed to the appropriate analysts, with names of
individuals who receive samples to be recorded in internal laboratory records.

For data that are input by an analyst and processed using a computer, a copy of the
input will be kept and identified with the project number and other information, as
necessary. ’

If the data are directly acquired from instrumentation and processed, the analyst will
verify that the following are correct:

» Project and sample numbers;

» Calibration constants and response factors;

« Output parameters such as units of measurement; and

« Numerical values used for detection limits if a value is reported as "less than".
D5 ANALYTICAL PROCEDURES

Specific chemical parameters for the sampling program were selected based on
chemicals of potential concern (COPCs) at Sites SS-06 and ST-40. The analytical

program was designed to qualify and quantify the effect of bioventing on soil
contaminants and levels of any contaminants remaining in site soils. -
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D5.1 Analyses for Organic Compounds

All analyses will be performed within the holding times recommended for the
specific test procedure and sample matrix. Samples will be collected and shipped in
USEPA recommended sample containers and preserved as required for specific tests as
specified on Table D.2.

D5.2 Detection Limits

The project reporting limits (PRLs) for the soil and soil vapor analyses are listed on
Table D.1.

D6 DATA REDUCTION, VALIDATION AND REPORTING
D6.1 Field Measurement Data

Field measurements will be made by the technician or the test engineer. The
following standard reporting units will be used during all phases of the project:

 Soil sampling depths will be reported to the nearest 0.5 foot.

» TVH concentrations will be reported to the nearest 1.0 ppmv.

» Oxygen and carbon dioxide will be reported to the nearest 0.1 percent.
Field data will be validated using three different procedures:

« Routine checks will be made during the processing of data. An example is
looking for errors in identification codes.

« Internal consistency of a data set will be evaluated. This step may involve
plotting the data and testing for outliers. .

« Checks may be made for consistency with parallel data sets, that is, data sets
obtained presumably from the same population (for example, from the same
volume of soil).

The purpose of these validation checks and tests is to identify outliers (i.e., an
observation that does not conform to the pattern established by other observations).
Outliers may- be the result of transcription errors or instrumental breakdowns. Outliers
may also be manifestations of a greater degree of spatial or temporal variability than
expected.

After an outlier has been identified, a decision concerning its fate must be rendered.
Obvious mistakes in data will be corrected when possible, and the correct value will be
inserted. If the correct value cannot be obtained, the data may be excluded. An
attempt will be made to explain the existence of the outlier. If no plausible explanation
can be found for the outlier, it may be excluded, but a note to that effect will be
included in the report.
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D6.2 Data Analysis and Reporting

During data analysis and report preparation, the accuracy of numbers, calculations,
tables, and figures will be reviewed and confirmed. In addition, the technical content
of the report will be reviewed by the study manager and technical director, and the
report will be edited for syntax, grammar, composition, and printed quality.

Data will be reported in AFCEE level 1 format. Data analysis reports will be issued
to Parsons ES Denver within 30 days of receipt of samples. All data packages will be
submitted to the deputy project manager and will include soil and soil gas analysis
results. A copy of the chain-of-custody record will be submitted with the analysis
results. ’

D7 FIELD AND LABORATORY CONTROL CHECKS
D7.1 Field Quality Control Samples

During each sampling effort, a number of QC samples must be collected and.
submitted for laboratory analysis. The number and frequency of the QC sample
collection will be 5 percent (or 1 for every 20 samples). A list of the types of QC
samples that will be collected along with a brief description of each sample type are
outlined in the following sections.

D7.1.1. Field Replicates

Ten percent of all soil samples will be collected in replicate and submitted for
laboratory analysis. For example, if 23 samples are collected, then 3 field replicates
will be collected. Field replicates will be labeled in such a manner so that persons
performing laboratory analyses are not able to distinguish replicates from other
collected samples.

D7.2 Laboratory Quality Control Data

Laboratory QC data are necessary to determine the precision and accuracy of the
analyses, confirm matrix interferences, and demonstrate target compound
contamination of sample results. QC samples will be analyzed routinely by the
analytical laboratory as part of the laboratory QC procedures. Contract laboratories
performing definitive data quality analyses require a more stringent QC program than
those performing screening-level data quality analyses. Definitions for QC samples are
presented below. Frequency and acceptance requirements are defined in Table D.3.

D-11
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TABLE D.3
SUMMARY OF CALIBRATION AND QC PROCEDURES
QUALITY ASSURANCE PROJECT PLAN

WURTSMITH AFB, MICHIGAN
Method Applicable QC Check Minimum Acceptance Corrective
Parameter ' Frequency Criteria Action¥
SW8260B | Volatile Five-point Initial calibration | SPCCs average RF > 0.30" § Correct problem then repeat initial
Organics initial prior to  sample | and %RSD for RFs for CCCs | calibration
calibration for | analysis < 30% and one option below

all analytes

option 1 linear-

mean RSD for all analytes <
15% with no individual
analyte RSD >30%

option 2 linear - least squares

regression r > 0.995

option 3 non-linear - COD 2
0.990

(6 points shall be used for
second order, 7 points shall
be used for third order)

All analytes within £25% of
expected value

Second-source Once per five-point

initial calibration

Correct problem then repeat initial
calibration calibration

verification

Retention time | Each sample Relative retention time (RRT) | Correct problem then reanalyze all

window of the analyte within + 0.06 | samples analyzed since the last
calculated  for RRT units of the RRT retention time check
each analyte
Calibration Daily, before sample | SPCCs average RF 2 0.30°% | Correct problem then repeat initial
verification analysis and every 12 § and CCCs < 20% difference | calibration
hours of analysis § (when using RFs)or drift
time (when using least squares
regression or  non-linear
calibration)
All calibration analytes within
+20% of expected value
Demonstrate Once per analyte QC  acceptance  criteria, | Recalculate results; locate and fix
ability to Table B.1 problem with system and then rerun
generate demonstration for those analytes that
acceptable did not meet criteria’

accuracy  and
precision using
four replicate
analyzes of a
QC check
sample

ISs

‘Immediately after or

during data
acquisition for each

sample

Retention time +30 seconds
from retention time of the
mid-point std. in the ICAL.

-EICP area within -50% to

+100% of ICAL mid-point
std.

Inspect mass spectrometer and GC
for malfunctions; mandatory
reanalysis of samples analyzed while

system was malfunctioning
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TABLE D.3 (Continued)

SUMMARY OF CALIBRATION AND QC PROCEDURES

QUALITY ASSURANCE PROJECT PLAN
WURTSMITH AFB, MICHIGAN

analytes

Second-source
calibration
verification
Retention
window

time

calculation for

each analyte

Calibration
verification

Demonstrate
ability to generate

acceptable

accuracy and
precision  using
four replicate

analyses of a QC
check sample

Once per five-point

initial calibration

Each initial calibration
and calibration

verifications

Daily, before sample
analysis, every 12
hours of analysis time

Once per analyst

>/= 0.995 correlation
coefficient @®RSD
< 10% for E502.2)

All within
+25%
value
+3

deviation

analytes
of expected
standard
for

times
each
analyte retention time
from 72-hour study

All analytes within *
25% of expected value

QC acceptance
criteria, Table D.1

Method Applicable QC Check Minimum Acceptance Corrective
Parameter Frequency Criteria Action”
SW8260B | Volatile Method blank One per analytical | No analytes detected = | Correct problem then reprep -and
(Cont.) Organics batch PRL analyze method blank and all
samples  processed  with the
contaminated blank
LCS for  all | One LCS per | QC acceptance § Correct problem then reprep and
analytes analytical batch criteria, Table D.1 analyze the LCS and all samples in
the affected AFCEE analytical batch
MS/MSD One MS/MSD per § QC acceptance { none
every 20 Air Force | criteria, Table D.1
project samples per
matrix
Check of mass | Prior to initial | Refer to criteria listed | Retune instrument and verify
spectral _ion } calibration and } in the method
intensities  using | calibration verification J description
BFB
Surrogate spike Every sample, spiked | QC acceptance | Correct problem then reextract and
sample, standard, and | criteria, Table D.1 analyze sample
method blank
MDL study Once per 12 month | Detection limits | none
period established shall be <
% the PRLs in
Table D.1
Results  reported § none none none
between MDL and
PRL
TO-3 BTEX, TVH Five-point initial | Initial calibration prior | RSD¥ < 20% for | Correct problem then repeat initial
calibration for all | to sample analysis CFs¥ or RFs* or } calibration

Correct problem then repeat initial
calibration

Correct problem the reanalyze all
samples analyzed since the last
successful retention time check

Correct problem then repeat initial
calibration

Recalculate results; locate and fix
problem with system and then rerun
demonstration for those analytes that
did not meet criteria
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TABLE D.3(Concluded)
SUMMARY OF CALIBRATION AND QC PROCEDURES FOR METHOD SW8260B
QUALITY ASSURANCE PROJECT PLAN

WURTSMITH AFB, MICHIGAN
Method Applicable QC Check Minimum Acceptance Corrective
Parameter Frequency Criteria Action®
TO-3 Check of mass § Prior to initial and | Refer to criteria listed | Retune instrument and verify
(Cont.) spectral ion | calibration verification | in the method )
intensities  using description
BFBY
BTEX, TVH 1s¥ Every sample, spiked | Retention time 30 | Inspect mass spectrometer or cleid
sample, standard, and § seconds: IS area within § for ~ malfunctions; mandatory
method blank -50% to +100% of { reanalysis of samples analyzed
last calibration | while system was malfunctioning
verification (12 hours)
for each
Method blank One per analytical § No analytes detected }J Correct problem then reprep and
batch > reporting limit analyze method blank and all
samples  processed  with  the
contaminated blank
LCS for all § One LCS per I QC acceptance | Correct problem then reprep and
analytes analytical batch criteria, Table D.1 analyze the LCS and all samples in
the affected analytical batch
Surrogate spike Every sample, spiked | QC acceptance | Correct problem then re-extract and
sample, standard, and | criteria, Table D.1 analyze sample
method blank
MDL study Once per 12 months Detection limits | Re-establish MDL
established shall meet
reporting limit
requirements

a/ All corrective actions associated with AFCEE project work shall be documented, and all records shall be

maintained by the laboratory.

b/ Except > 0.10 for bromoform, and > 0.10 for chloromethane and 1,1-dichloroethane
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D7.2.1 Holding Time

Holding times for sample extraction and/or analysis as required by the methods will
be met for all samples. The holding time is calculated from the date and time of
sample collection to the time of sample preparation and/or analysis. All sample
analyses, including extractions, dilutions, and second-column confirmation, will meet
the required holding times.

D7.2.2 Method Blanks

Method blanks are designed to detect contamination of the field samples in the
laboratory environment. Method blanks verify that interferences caused by
contaminants in solvents, reagents, glassware, or in other sample processing hardware
are known and minimized. The method blank will be ASTM Type II water (or
equivalent) for water samples, and a purified solid matrix (Ottawa sand or equivalent)
for soil samples. The concentration of target compounds in the blanks must be less
than or equal to one half the PRL. Exceptions are not made for common laboratory
contaminants. If the blank contaminant concentration is not less than the specified
limit, then the source of contamination will be identified, and corrective action will be
taken.~ Sample quantitation limits (SQLs) and detection limits will not be raised
because of blank contamination. Analytical data will not be corrected for presence of
analytes in blanks.

~ D7.2.3 Laboratory Control Samples

Laboratory control samples (LCSs) are blank spikes made from clean laboratory-
simulated matrices (reference method blank matrices) spiked with known concentrations
of all target analytes of interest at levels approximately 10 times the method detection
limits (MDLs). The LCS is carried through the complete sample preparation and
analysis procedures. LCSs are designed to check the instrument and method accuracy.
An LCS will be analyzed with every analytical batch. Failure of the LCS to meet PR
criteria requires corrective action before any further analyses carn continue. All sample
results associated with the out-of-control LCS must be reanalyzed after control has been
reestablished.

D7.2.4 Surrogate Spike Analyses

Surrogate spike analyses are used to determine the efficiency of analyte recovery in
sample preparation and analysis in relation to sample matrix. Calculated PR of the
spike is used to measure the accuracy of the analytical method for an individual sample.
A surrogate spike is prepared by adding to an environmental sample (before extraction)
a known concentration of a compound similar in type to the target analytes (i.e., a
surrogate compound) to be analyzed for organic target compounds. Surrogate
compounds as specified in the methods will be added to all samples analyzed, including
method blanks, MS/MSDs, LCSs, field samples, and replicate samples. Failure of the
surrogate to meet PR criteria requires corrective action.

D-15
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D7.2.5 Matrix Spike/Duplicate Spike Analyses

This technique is used to determine the effect of matrix interference on the results
for the GC/MS methods. Aliquots of the same sample are prepared in the laboratory
and each aliquot is treated exactly the same throughout the analytical method. Spikes
are added at concentrations specified in the method. The percent difference between
the values of the duplicates is taken as a measure of the precision of the analytical
method.

Selected samples will be spiked to determine accuracy as a percentage recovery of
the analyte from the sample matrix. These matrix spikes will be prepared using reagent
grade salts, pure compounds, or certified stock solutions whenever possible.
Concentrated solutions will be used to minimize differences in the sample matrix
resulting from dilution. Samples will be randomly selected and split into identical
duplicates, one of which will then be spiked with a known mass of the analyte to be
determined. The final concentration after spiking should be within the same range as
the samples being analyzed to avoid the need for dilution, attenuation of instrument
outputs, or other required alterations in the procedure which might affect the instrument
response and determination of accuracy. A matrix spike duplicate sample is prepared
in the same manner as the matrix spike sample.

D7.2.6 Analytical Batches

Analytical batches will be designated in the laboratory at a minimum of one batch
per sample delivery group (SDG). Each SDG will be comprised of a maximum of 20
project samples of similar matrix collected within a 7-day period. Included in each
SDG of 20 (or fewer) samples per analytical method will be an analytical batch
identification number. This identification number will clearly allow a reviewer to
determine the association between field samples and QC samples. Analytical batches
also will be inclusive of preparation lots and calibration periods.

D7.2.7 Retention Times

Retention time (RT) is the amount of time required for a target compound to elute
from the chromatographic column, and the instrument detector to record a signal
response. The RT window is the allowable deviation from the true expected RT for
any one compound. A peak response within this RT window will constitute a positive
detection for that compound. RT windows are QC criteria for all GC and high-
performance liquid chromatography (HPLC) methods. RT windows are determined
through replicate analyses of a standard over multiple days. The calculation of RT
windows is described in USEPA (1996) Method SW8000B. Corrective action is
required when the RT windows are out of control.

D7.2.8 Internal Standards

Internal standards (ISs) are compounds of known concentrations used to quantitate
the concentrations of target detections in field and QC samples. ISs are added to all
samples after sample extraction or preparation. Because of this, ISs provide for the
accurate quantitation of target detections by allowing for the effects of sample loss
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through extraction, purging, and/or matrix effects.” ISs are used for any method
requiring an IS calibration. Corrective action is required when ISs are out of control.

D7.2.9 Second-Column Confirmation

Quantitative confirmation of results at or above the MDL for samples analyzed by
GC or HPLC will be required and will be completed within the method-required
holding times. For GC methods, a second column is used for confirmation. For HPLC
methods, a second column or a different detector is used. The result of the first
column/detector will be the result reported.

D7.2.10 Calibration Requirements

Analytical instruments will be calibrated in accordance with the analytical methods.
All analytes reported will be present in the initial and continuing calibrations, and these
calibrations must meet the acceptance criteria specified in Table D.1. Records of
standard preparation and instrument calibration will be maintained by the contract
laboratory. Records will unambiguously trace the preparation of standards and their
use in calibration and quantitation of sample results. Calibration standards will be
traceable to standard materials.

Analyte concentrations are determined with either calibration curves or response
factors (RFs). For GC and GC/mass spectroscopy MS methods, when using RFs to
determine analyte concentrations, the average RF from the initial five-point calibration
will be used. The continuing calibration will not be used to update the RFs from the
initial five-point calibration.

D7.2.11 Standard Materials

Standard materials used in calibration and to prepare samples will be traceable to
National Institute of Standards and Technology, USEPA, American Association of
Laboratory Accreditation, or other equivalent approved source, if available. The
standard materials will be current, in accordance with the following expiration policy:
The expiration dates for ampulated solutions will not exceed the manufacturer’s
expiration date or 1 year from the date of receipt, whichever occurs first. Expiration
dates for laboratory-prepared stock and diluted standards will be no later than the
expiration date of the stock solution or material. or the date calculated from the holding
time allowed by the applicable analytical method, whichever occurs first. The
laboratory will label standard and QC materials with expiration dates.

D8 PREVENTIVE MAINTENANCE

All field equipment, instruments, tools, gauges, and other items requiring preventive
maintenance will be serviced in accordance with the manufacturer's specified
recommendations. Maintenance records will be documented and traceable to specific
‘equipment.
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All laboratory instruments will be maintained in accordance with the standard
operating procedures for each instrument. All maintenance will be documented for
each analytical instrument.

D9 CORRECTIVE ACTION

The following procedures have been established to assure that conditions adverse to
quality, including malfunctions, deficiencies, deviations, and errors, are promptly
investigated, documented, evaluated, and corrected.

When a significant condition adverse to quality is noted at the project site,
laboratory, or subcontractor locations, the cause of the condition will be determined,
and corrective action will be taken to preclude repetition. Condition identification,
cause, reference documents, and corrective action planned to be taken will be
documented and reported to the study manager, QA manager, site investigation
geologist, test engineer, and involved subcontractor management, as a minimum.
Implementation of corrective action will be verified by documented follow-up action.

All project personnel have the responsibility, as part of the normal work duties, to
promptly identify, solicit approved correction, and report conditions adverse to quality.

Corrective actions may be initiated as a minimum:

+ When predetermined acceptance standards are not attained (objectives for
precision, accuracy, and completeness);

« When procedures or data compiled are determined to be faulty;
« When equipment or instrumentation is found faulty;

« When samples and test results cannot be traced with cértainty;
« When QA requirements have been violated;

« When designated approvals have been circumvented,;

« As aresult of system and performance audits;

« As aresult of a management assessment; or

o As aresult of QA audits.
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APPENDIX B

FIELD BOREHOLE LOGS
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w = with blk - black Water level drilled

ENGINEERING-SCIENCE




Sheet / of

/

GEOQLOGIC BORING L.OG
pormvG No, OB 7 CONTRACTOR: DATE SPUD: /975 /5 §  OF 3.
CLIENT: Jurtsmith RIG TYPE: L oiprvb 2 DATE CMPL: /o //+
JOB NO.: 72C576.(b%(2¢ - DRLG METHOD: ELEVATION:
LOCATION: 506 BORING DIA.: 2.5 TEMP.:
GEOLOGIST: JFH DRLG FLUID —_— WEATHER:
COMMENTS:
Elev. |Depth| Pro~- | US Samples  [Sample| Penet. Remarks
(R) | (R)]| file | CS Geologic Description No. |[Depth (®) Type | Res. |TIP = Bkgrad/Reading (ppm)
SP |ISARD wdd [t brn wmaeisH
0 ¢
eA2T YU
g g 4A .
d-¥
/0
SAA
e £ -1k
D/O
SAA D-ra
o/ goxa
1< i
7 | .
SAL Grey @ -~ 21 wet oA -2
~2L5 ‘ U/fgaf/k;z
sl - slight v - very f -fine SAMPLE TYPE
tr —trace It -light m - medium D - DRIVE C  Core recovery
sm - some dk - dark c - coarse C - CORE
& - and bf - buff BH - Bore Hole G - GRAB Corc lost
@ -a brn - brown SAA - Same As Above h
w = with blk ~ black Water level drilled
ENGINEERING-SCIENCE




/of /

Sheet
EQOLQGIC B L
BORING NO. 56 /O CONTRACTOR: DATE SPUD: b// S/es 12 ¢o
CLIENT: (Jurtsm. Fh RIG TYPE: Cecpebe DATE CMPL:jo /1 S
JOBNO.: J326 6§76 g(>0  DRLG METHOD: ELEVATION:
LOCATION:  SSOG BORING DIA.: /.5 TEMP.:
GEOLOGIST: IFr/ DRLG FLUID —_— WEATHER:
COMMENTS:
Elev. |Depth| Pro— | US Samples  |Sample| Penet. Remarks
() | (®)| file | CS Geologic Description No. |[Depth ()| Type | Res. |TIP = Brgmd/Reading (ppm)
(g
<
2¢C
SP |SAVD M, gracnatl _ywes 2023 '
grey '-Co.;( oler - Of Gy
g

sl - slight v = very f - fine SAMPLE TYPE

tr - trace It -light m -~ medivm D - DRIVE C  Core recovery

sm - some dk - dark c ~coarse C - CORE

& - and bf - buff BH - Bore Hole G -~ GRAB Core lost

@ -a brn ~ brown SAA - Same As Above -

w - with blk ~ black Water level drilled

ENGINEERING-SCIENCE




Sheet ( ot
E 1CB
porinG No. S 87/ CONTRACTOR: DATE spUD: /0 /1¢ /fgf__ o
CLIENT: (Jour+saiTh RIG TYPE: (o eoprei @ DATE CMPL:19//6/ 9 §
JOB NO.: 93§76 6%/2C DRLGMETHOD: ELEVATION:
LOCATION:  53¢( BORING DIA.: s TEMP.:
GEOLOGIST: __ T+ DRLG FLUID _— WEATHER: _
COMMENTS:
Elev. |Depthi Pro—- | US Samples  |Sample| Penet. Remarks
) |®)| fle | Cs Geologic Description No. [Depts | Type | Res. |TIP = BizrocResding bv) |
/0
N e S R A SR R R
Q(‘J_ gP S‘QUD/ /4‘ bin g,';*y f!'a{n 19-2 1~ 0//,/520 .
wet @ 2 -
i
i
: T
i
sl - slight v - very f - finc SAMPLE TYPE :
tr - trace It ~light m - medium D - DRIVE C  Core recovery
sm - some dk - dark c - coarse C - CORE
& - and bf - buff BH - Bore Hole G - GRAB Corz .ost
Q -at bran - brown SAA - Samc As Above )
w = with blk - black Water level drilled

ENGINEERING-SCIENCE




R

Sheet / of /
EQLOGIC B L
BORING No. SR/ CONTRACTOR: DATE SPUD:/0S/ S F 1Y) o
CLIENT: (Jurtsm. Fh RIG TYPE: ey DATE CMPL: ;0/75
JOB NO.: 726 §76. L& (20 - DRLG METHOD: ELEVATION:
LOCATION: S 506 BORING DIA.: /.5 " TEMP.:
GEOLOGIST: I~ DRLG FLUID —_— WEATHER:
COMMENTS:
Elev. |Depth| Pro- | US Samples  [Samplef Penet. Remarks
(f.) | ()] file | CS Geologic Description No. [Depth ()| Type | Res. |TIP = Brgrnd/Reading (ppm)
?

/o

(s

Cod |

S(O ..S"O,'/D/ M’/ quz'l\ﬂj, V. ma., 3"( 2 22
v a- :
It baa 0/39—0

sl - slight -V =very f - fine SAMPLE TYPE

tr - trace It -light m - medium D - DRIVE C  Core recovery

sm - some dk - dark Cc - coarsc C - CORE

& - and bf - buff BH - Bore Hole G - GRAB Core lost

@ -at bra - brown SAA - Same As Above h

w = with blk ~ black’ Water level drilled

ENGINEERING-SCIENCE

R




Sheet [ of

JA GE 1CB
porNGNo. S i}‘{3 CONTRACTOR: DATE SPUD: /6’//é/ﬁ[
CLIENT: - (Jurtsmi Th RIG TYPE: Ccoprvloe DATE CMPL: /0 /16/% § -
JOB NO.: 726 §76.(>%13¢  DRLG METHOD: ’ ELEVATION:
LOCATION: S50 BORING DIA.: 2.5 TEMP.:
GEOLOGIST:  JF DRLG FLUID — WEATHER: o
COMMENTS: )
Elev. |Depth| Pro—- | US Samples  |Sample] Penct. Remarks
(R | ()| file | CS Geologic Description No. |Depta ()| Type | Res. |TIP = Brgrod/Reading (pre=;
SPISAMD. Hobr, meTt o/2o
o~y
s SAA _ o/ ¢
q-& N
SRA c/wo '?
0 §-12 {
SAA o/isc
i2-16
S ;
o
9‘(_)_- S’/)/d/ ?c’d»/ J#a:‘-& £l 04&" 19-2 0/&1200
et @ 21
i
i
;
{
i
!
|
i
. 1
sl - slight v =very f -fine SAMPLE TYPE i
tr —trace It -light m - medivm D - DRIVE C  Core recovery
sm - some dk ~dark - ¢ ~-coarse C ~ CORE
& -~ and bf - buff BH - Bore Hole G - GRAB Core lost
@ -at bra - brown SAA - Samc As Above '
w - with blk - black Water level drilled
ENGINEERING~-SCIENCE ’




Sheet ! of

/;,4 GEQLOGIC BORING 1L.OG
BorINGNo. SR 1,3’4 CONTRACTOR: DATE SPUD: 10/ /G §
CLIENT: IWaurtsa +A RIG TYPE: e o bl DATE CMPL: /a//s/?.g
JOB NO.: T>26 & 76. &Gr)¢ DRLG METHOD: ELEVATION: L
LOCATION: S 50(, BORING DIA.: 2.5° TEMP.: ]
GEOLOGIST: g /=ef DRLG FLUID — WEATHER: O )
COMMENTS: _
Elev. |Depth| Pro— | US Samples  |Samplej Penet. Remarks i
()Y {(R)| file | CS Geologic Description No. |Depth ()| Type | Res. |TIP = Brgmd/Reading (ppm) |
SP SA’\)D, [ hra o 3F |
. o-dh L
o/ e
S SAA s/ 'focl vdo ) i
Y -¥ C /59_ ) *
SAA s/ fool obor ;
J< .
10 | §-12 o/ SH40 |
SAA 5i Lol oler 13- /3 &0 ;
N N N !
s r ,
D’f_)_ SAA qiay S"a/ﬂ 1[\,4.‘ vwzz}f l({‘;)'/ C’/SI/()U ‘1
!
sl ~slight v - very f —fine SAMPLE TYPE
tr —trace It —-light m - medivm D - DRIVE C  Corc recovery
sm - some dk - dark c - coarse C - CORE
& ~and bf - buff BH - Bore Hole G - GRAB Core lost
@ -a brn - brown SAA - Same As Above ' :
w = with blk - black Water level drilled !

ENGINEERING-SCIENCE




Sheet { of /
GEQLOGIC BORING LOG
BORING NO. _SG (S CONTRACTOR: DATE SPUD: /(//Q /oy
CLIENT: (o rdsmith RIG TYPE: CLecp~be DATE CMPL: jof/S
JOB NO.: 726 §76.0b% (20 DRLG METHOD: ELEVATION:
LOCATION:  SSo( BORING DIA.: 2.5" TEMP.:
| GEOLOGIST: SF«~ DRLG FLUID — WEATHER:
COMMENTS:
Elev. |Depth| Pro— | US ‘ Samples  [Sample| Penet. Remarks
() | (R | file | CS Geologic Description No. |Depth ()] Type | Res. |TIP = Brgmd/Reading (ppm)
SP Sﬂuo, ﬁ("[. /+ bl‘ﬂl m,“:‘l
ot
QS
5 SAA .
u-§
. o/ o
SAA:
to $42
O/100
SAA ]
12-12
TS o/ &0
¢ |
SﬂIV'D/ M' ?ra,n—‘] /7‘ bera 30“)'2 .
S[*g’fv stan - S/r ‘Cu( ofor Q/t-/gfj
sl - slight vV -very f -fine SAMPLE TYPE
tr —trace It -light m - medium D - DRIVE C  Core recovery
sm - some dk - dark c - coarse C-CORE
& - and bf - buff BH - Bore Hole G - GRAB Core lost
@ -a brn - brown SAA - Same As Above
w - with blk - black Water level drilled

ENGINEERING-SCIENCE




Sheet [ of (

GEOLOGIC BORING L.OG
sormNG No. SBIG CONTRACTOR: DATE spuD: 10/7S: %2
CLIENT: L tsm, A RIG TYPE: fegprebe DATECMPL: /¢ /75
JOB NO.: 726576, 6%13¢ DRLG METHOD: , ELEVATION:
LOCATION: SSo (> BORING DIA.: 2.5 TEMP.:
GEOLOGIST: 7+ DRLG FLUID WEATHER:
COMMENTS:
Elev. |Depth| Pro- | US Samples  [Sample{ Penet. Remarks
®) | (@) file | CS Geologic Description No. |Depth ()| Type | Res. |TIP = Bkgmd/Reading (ppm)
sp |[SAVD
o
N N1 Q
& [P [347 |
-5
' > o
MLISicT  u we34-ceetf b /5 29
‘C L.-— ( Ocle r
[ 12
o9//$0
SP |SAND m/. 4 racnel [+ bea
Me I j 215"
15 9/33¢
20 SP |SAA 1o
= . lab |17-3) 7
S
sl - slight v - - very f -finc . SAMPLE TYPE
tr — trace It -light m - medium D - DRIVE C  Core recovery
sm - some dk - dark c - coarsc C - CORE
& - and bf - buff BH - Bore Hole G - GRAB Core lost
Q@ -at brn - brown SAA ~ Same As Above
w - with blk - black Water level drilled

ENGINEERING-SCIENCE




Sheet { of /!

EQLOGIC B L

BORING NO. 5@ /7 CONTRACTOR: DATE SPUD: /0//</¢f /3 363_
CLIENT: LJurtsa, th RIG TYPE: (e @core be DATE CMPL: /ju/rs
JOBNO.: )2C§7¢. $¢2¢ - DRLG METHOD: ELEVATION:
LOCATION: §J0G BORING DIA.: j.s” TEMP.:
GEOLOGIST:  yFd DRLG FLUID — WEATHER:
COMMENTS: S. of berm

Elev. [Depth{ Pro- | US Samples  [Sample{ Penet. Remarks

(ft.) [ ()| file | CS Geologic Description No. |Depth ()| Type | Rés. |TIP = Sxgrnd/Reading (ppm)

SAA - Same As Above

S‘AUQ /“-4[.’ /7‘ l)r‘v\ ; M_g',}"/‘ Qa)b
/740
f -fine SAMPLE TYPE
m - medium D - DRIVE C  Corc recovery
c -~ coarse C -~ CORE
BH - Bore Hole

G - GRAB Core lost

Water level drilled

ENGINEERING-SCIENCE




Sheet ( of (

EQLOGIC B L
BORING NO/SG ~/ ?) S8/¢P CONTRACTOR: DATE SPUD: Jo/14/ 7 ¥ Jeor
CLIENT: WJurtsmi Th RIG TYPE: Ceop v be DATE CMPL: /o /res
JOB NO.: T2C §76.6% 30  DRLG METHOD: ELEVATION:
LOCATION: SSoG BORING DIA.: /.5 TEMP.:
GEOLOGIST: DRLG FLUID WEATHER:
COMMENTS: (J- o€ Blde, 36/ ~Kesmesr AST loc. -~ hit cConerete 0 ~/0' @ S&i¥
Elev. |Depth| Pro- | US Samples  [Sample| Penet. Remarks
() | ()| file | CS Geologic Description No. |Deptr ()| Type | Res. |TIP = Brgrod/Resding (ppm)
~
o
SP SA'JD, MJ.- VQM-V;‘I j+»b/‘/\,"k¢']'4' /0-/1
O/ /X0
1S
S P LKA 4/ . %32 :
Blt staw 0 21.7 .t o/ 240
SEIE refisale G

sl - slight V- =very f -fine SAMPLE TYPE

tr —trace It - light m - medium D - DRIVE C  Corerecovery

sm - some dk -~ dark ¢ =~ coarse C - CORE

& ~—and bf - buff BH - Bore Hole G - GRAB Core lost

@ -at brn - brown SAA - Same As Above b

w = with blk - black Water level drilled

ENGINEERING-SCIENCE

O




APPENDIX C

LABORATORY ANALYTICAL RESULTS AND COC FORMS



SPECIALIZED ASSAYS INC. * 2960 Foster Creighton Dr. ® P.O. Box 40566 * Nashville, Tennessee 37204-0566

615.726-0177 * 1-800-765-0980 * Fax 615-726-3404

CASE NARRATIVE

Client: Parsons Engineering Science

Attn: Lynnea Peterson

1700 Broadway, Suite 900

Denver, CO 80290
Client Project: WURTSMITH BIOVENTING Matrix: SOIL
Laboratory Project: 117018 - Number samples: 6
Date Received: 10/15/98 Date Coliected: 10/13/98

Sample Receipt Notes: All samples were received in good condition, properly preserved. All analyses were
performed within method specified holding times.

QA/QC Summary:

Volatile Organic Method 8260B - Soil:

1. All surrogate, matrix spikes, matrix spike duplicate, and laboratory control sample recoveries were
within acceptable quality control limits. The relative percent difference for Chlorobenzene on the
MS/MSD pair was above QC limits at 16 % (upper limit = 14 %). The sample used for MS/MSD
analysis for this analytical batch was not part of this sample delivery group. Samples SB1-19, SB2-20,
and SB4-22 required dilution in order to bring all analytes into the calibration range of the instrument.
Quantitation on unknown concentrations were determined from the initial calibration curve using the
average response factor when the % RSD was less than or equal to 15%. All other analytes were
calculated using linear regression. '

Qofony @ m )
Johnny A. Mitchell C

Director of Technical Services :
Specialized Assays, Inc. : ‘

Enclosures




SPECIALIZED ASSAYS
ENVIRONMENTAL

REFERRING CLIENT

<§b’7 \

111

IEREAI

INRERNI

(5

TI LI LTIl

7A- 053006

2960 Foster Creighton Drive
Nashville, TN 37204
615-726-0177, 800-765-0980

lp“\'k‘s 0 Oé g\‘;\g o — FAX 615/726-3404
PP T
Co NG
CONTROL NUMBER (FOR LAB USE ONLY) PROJECT # PO. =
: LD\ 72687669 /20
(Sigpatuye-Plcase Print) PROJECT NAME
L/ - iJAm/‘i/c?// A/g,qzs,qc‘% So.c}\}é-‘ﬂL:'&j
AB USE ONLY 1R i
ACC» SAMPLE DESCRIPTION DATE TIME 8 s E ANALYSIS REQUESTED
SLp2E oo 3% S260 +Acetore
—_ lo ¢ J -
SEI 16 /13/%6 3177 oton Disurdiote
TDAZE4N i l S 5/‘- /7 217 ,sas L 3 ol _
TLZ2S S8 ~1G " § 700 a3 (r _
1TEZEZE v
: l S 82~-20 ! 1730 13 f -
227
= S$83-22 1whileg be20| |x|3| §26¢9 -
1E5Z2ZE
) SBY-22 lc’/”//?% 1130 x\3 t —
; N
? -.
{shed by: (Sjgnature) Date / Time Received by: (Signature) Receiveg, fopjLaboratory by: ate / Time
T L T W
iished by: (Signature) Date / Time Received by: (Signature) Remarks / N
shed by: (Signature) Date / Tune Received by: (Signature)
shed by: (Signature) Date / Time Received by: (Signature) :
SAI Project #: 000001

or further assistance in completing the chain-of custody form please refer to the instructions found on the opposite



Cooler Receipt Form

Client:_ I \/2:70")5 : T
. T . 7 . - .
Cooler Received On: IDZlSZCT’ And Opened On:_| D/\'?/Q? By:_VAu )'Z-V),U'f[("’*g(f‘-\

%Uéw/" -

(ngnamre)
1. "1‘<3mp¢3raiurei of Cooler when opened . °/4'L'
5. Were custody seals on outside of cooler and INtaCt? .. ccoviiimimnieennmnnnneeeenees No
a. If yes, what kind and where: > Cébcl / ldw/é. : .
| b. &Veré the signature and date correct?...’......; .............. ......................... : . No
3. Were c;lstody papers iNSIde COOIRI T rimmmmnrinsinisserisss s e , No
<4, Were custody papers properly filled out (ink, signed, etC)7......mucneiennensstaeeneens @ No .
5. Did you sign the custody papers in the appropriate place?....... - ........... _~ ...... 6 No
6. What kind of packing material was used? L2l l’?lé_ W
7. Was suﬁment ice used (if PProPriate)?....cmeeecrrrmisssnseisiss e @ No
8. Did all bottles arnve in good condition (unbroken)?.......iceeeeunene eeeveeeesnueesneeannes | No
9. Were all bottle labels complete (%, date, signed, pres, (37 ¥ ST I @ No
10. Did all bottle labels and tags agree with custody Papersl.....eeererscenenneminseneenenns (0 €5y No
. - 11.Were correct bottles used for the anal;sis 1eqUEStEdT. .o No

12. If present were VOA vxals checked for absence of air bubbles and noted 1f found’? C g esy No

" 13. Was sufficient amount of sample sent in each BOMIEZ. ..t linnccici e T No

14. Were COIrect Preservatives USEAT. .. . urcrnuemninmessessss s @ No

a. Name of person contacted:

b. Date

i 15. Corrective action taken, if necessary:




10-15 - 95

4-16-99 ;

8:06

SPECIALIZED ASSAYS-

SPECIALIZED ASSAYS, INC,

PAGE NO:

8-13038318208:% 4/ 4

MATRIX: SOl
o ’ ' q__o | g BTX SOIL PREP LOG A : c # )
SAMPLE 1D SAMPLE WEIGHT (g) DILUTION METHOD WORKLIST REMARKS
(24223 | 7Y FO35 | 2¥H¢
(2024 | 435
20225 | 51
(22D | 455550
2oL | 478 | , -
120023 | ¥ 515 A A
P
F_M'IS 43 So35 Hep ,;”;f;z
r——-m ‘/ ¥n f ‘
| J270l7 | £23 / [
| J2al ¥ 5.04 / /
1273014 kD I
123020 £t fa I
2702} S8 /
123022 Sl v

ING SOLUTIONS:

REAGENTS!

\
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SUMMARY DATA
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£ 1} s
2

) I8 1

Nashville,

2960 Foster Creighton Dr.
P.O. Box 40566

TN 37204-0566

XY Phone 1-615-726-0177

SPECIALIZED ASSAYS, INC.

Sample Identification

SB1-14&

.
Lab Sample ID:

Matrix: Soil ?8-A126223

% Dry Weight: 6. Date Sampled: 10/13/98

Units: ug/kg dry weight Date Received: 10/15/98

Dilution Factor: 1. Analysis Date: 10/22/98

Analysis Method: SW8B260B Analysis Time: 18:35

Delivery Group: 117018 Sample QC Group: 3393

Instrument: HP-2

FORM 1

CaS NUMBER AMNALYTE CONCENTRATION FLAG
144-10-5 . ....... i-Chlorohexane ............ 2.6 U
&7-64-1 ... ... ... Acetone ..., ... oo, 9.2 U
71-43-2 .. .Benzene ..., ... . e e 2.1 U
108-86—-1 .. ...... Bromobenzene .............. 2.1 U
124-48-1 ... ... .. Bromochloromethane ........ 2.1 U
75-25-2 ......... BromofOTm ... .. v .n 6.2 U
74-83-9 ......... Bromomethane .............. 5.2 U
104-51-8 ........ n—-Butylbenzene ............ 5.2 U
135-98-8 ........ sec—Butylbenzene .......... 7.3 U
98-06~-6 ... ... ... t-Butylbenzene ............ 7.3 U
75-15-0 ......... Carbon disulfide .......... 1.5 U
S96-23-35 .. ... .... Carbon tetrachloride ...... 10. 4 U
108-90-7 .. ...... Chlorobenzene ............. 2.1 U
75-00-3 ......... Chloroethane .............. 5.2 U
67-66-3 .. .... ... Chloroform .. .............. 2.1 U
74-87-3 ......... Chloromethane .. ........... 7.3 U
95-49-8 ......... 2—Chlorotoluene ........... 2.1 U
106~-43-4 . ....... 4—-Chlorotoluene ........... 3.1 U
96-12-8 ......... 1, 2-Dibromo-3-chloropropane 1.0 YU
124-48-1 .. ... ... Dibromochloromethane ...... 3.1 U
74-95-3 ......... 1, 2-Dibromocethane ......... 3.1 U
74-95-3 .. ....... Dibromomethane ............ 10. 4 U
@5-50-1 .. ....... 1,2-Dichlorobenzene ....... 2.1 U
o41-73-1 . ....... 1, 3-Dichlorobenzene ....... 6.2 U
106—46~7 . ... .... 1,4-Dichlorobenzene ....... 2.1 U
75-71-8 ......... Dichlorodifluvoromethane 5. 2 U
75-34-3 ......... 1,1-Dichloroethane ........ 2.1 U
107-06-2 . ... .... 1,2-Dichloroethane ........ 3.1 U
75-35-4 . ........ 1, 1-Dichlorocethene ........ b. 2 U
156-59-2 ........ cis—1,2-Dichloroethene .. .. 6. 2 U
156-60-5 ........ trans—1,2-Dichloroethene 3.1 U
78-87-5 ......... 1,2-Dichloropropane ....... 2.1 U
142-28-9 . ....... 1,3-Dichloropropane ....... 2.1 U
9594-20-7 ..... ... 2, 2-Dichloropropane ....... 20. 8 U
263-98-6 .. ... ... 1,1-Dichloropropene ....... 5.2 U
10061-01-5 ... ... cis—1,3-Dichloropropene 5.2 U
10061-02-6 .. .... trans—1,3-Dichloropropene . 5. 2 U
100-41-4 ... .... Ethylbenzene .............. 3.1 U
87-468-3 ......... Hexachlorobutadiene ....... 5.2 U

COPY 1
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SPECIALIZED ASSAYS, INC.

Matrix: Soil

2960 Foster Creighton Dr.
P.O. Box 40566

I

Sample Identification

B Nashville, TN 37204-0566
A Phone 1-615-726-0177 SE1-16

Lab Sample ID: 98-A126223

% Dry Weight: 6. Date Sampled: 10/13/98
Units: vg/kg dry weight Date Received: 10/15/98
FORM I
CAS NUMBER AMALYTE CONMCENTRATION FLAG
@8-8=2-8 ......... Isopropylbenzene .......... 8.3 U
9I-B7-& .. ... ... 4-Isopropyltoluene ........ 6.2 U
75-09-2 .. ....... Methylene chloride ........ 2.1 U
91-20-3 ... ...... Naphthalene .. ............. 2.1 U
103-65-1 . ... ... n—-Propylbenzene ........... 2.1 U
100-42-5 . ... .... Styrene ...... ..o 2.1 U
&30-20-6 .. ...... 1,1, 1,2-Tetrachloroethane . 3.1 U
79-34-5 ......... 1.1, 2, 2-Tetrachloroethane . 2.1 U
127-18-4 . . ...... Tetrachlorocethene ......... 7.3 U
108-88-3 .. ...... Toluene ............0c.... 5.2 U
87-61-6 .. ....... 1,2, 3-Trichlorobenzene 2.1 U
120-8=2—-1 . ....... 1,2, 4-Trichlorobenzene .... 2.1 U
71-55-6 ......... 1,1, 1-Trichlorocethane ..... 4. 2 U
79-00-5 ......... 1,1, 2-Trichloroethane ..... 5 2 U
79-01-6 ... .. ... Trichlorocethene ........... 10. 4 U
96—-18-4 .. ... .... 1,2, 3-Trichloropropane .... 20.8 U
95-63-6 .. ....... 1,2, 4-Trimethylbenzene .... 7.3 U
108-67-8 .. ...... 1,3, 5-Trimethylbenzene .. .. 3.1 U
75-01-4 ... ...... Vinyl chloride ............ 9.4 U
75-27-4 . ........ Bromodichloromethane ...... 4.2 U
Y= e c—Xylene .................. 5.2 U
bGl6 ..o m, p—Xylene ................ 3.1 U
75-69-4 . ........ Trichlorofluocromethane 4.2 U

COPY 1
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SPECIALIZED ASSAYS, INC.

Ay

7

Matrix: Soil

% Dry Weight: 6.
Units: ug/kg dry weight
Dilution Factor: 1%. .
Analysis Method: S5WB8260B

2960 Foster Creighton Dr.
P O. Box 40566

jasmme §

Sample Identification

Nashville, TN 37204-0566
M Phone 1-615-726-0177 , 5B1-19

Date Sampled:

Lab Sample ID:

Date Received:
Analysis Date:
Analysis Time:

98-A126224
10/13/98
10/15/98
10/22/98
19: 12

cCcPY1

Delivery Group: 117018 Sample QC Group: 3395
Instrument: HP-2
FORM I
CAS NUMBER ANALYTE CONCENTRATION FLAG
144-10-5 ... ..... i—-Chlorohexane ............ 2. 46 U
&7-&4-1 ... ... ... Acetone .. ... ... ... .. 2.2 U
71-43-2 ., ... .... Benzeng ....... ...t 2.1 U
108-86-1 . ....... Eromobenzene .............. 2.1 U
124-48-1 . ....... Bromachloromethane ........ 2.1 U
75-25-2 ......... Bromoform ... ... ... ... 6.2 U
74-B2-2 ... ...... Bromomethane .. ............ 5.2 U
104-31-8 ........ n—-Butylbenzene ... ......... s.2 9]
135-98-8 ........ sec—Buftylbenzene . ......... 7.3 U
P8-04—6 . ... ... .. t—-Butylbenzene ............ 7.3 U
75-15-C ......... Carbon disulfide .......... 1.5 U
946-23-5 .. ....... Carbon tetrachloride ...... 10. U
108-90-7 ........ Chlorobenzene ............. 2.1 U
759-C0-3 ......... Chloroethane .............. S.2 U
&7-646-3 ... ... ... Chloroform ................ 2.1 U
74-87-3 ......... Chloromethane ............. 7.3 U
PE-49-8 ......... 2-Chlorotoluene ........... 2.1 U
106-43-4 . ....... 4-Chlorotoluene ... ........ 3.1 U
?6—-12-8 .. ....... 1,2-Dibromo~-3-chloropropane 1.0 U
'124-48-1 . ....... Dibromochloromethane ...... 3.1 U
74-95-3 ......... 1,2-Dibromoethane ......... 31 U
74-93-3 .. ... .... Dibromaomethane ... ... ...... 10. U
25-30-1 .. ... .... 1,2-Dichlorobenzene ....... 2.1 U
541-73-1 . ....... 1.3-Dichlorobenzene ....... 6. 2 U
106—-46~-7 . ....... 1.4-Dichlorobenzene ....... 2.1 U
75-71-8 .. ... .... Dichlorodifluoromethane . 5.2 U
73-34-3 .. ....... 1, 1-Dichlagroethane ........ 2.1 U
107-06-2 . ... .... 1,2-Dichloroethane ........ 3.1 U
75-35-4 .. ....... 1, 1-Dichloroethene ..... ... 6. 2 U
156-59-2 ........ cis—1,2-Dichloroethene 6.2 U
"154-60-2 . .. ... .. trans—1,2-Dichloroethene .. 3.1 U
78-B87-5 ......... 1,2-Dichloraopropane ... .. .. 2.1 U
142-28-9 ........ 1,3-Dichloropropane ....... 2.1 U
994-20-7 ........ 2, 2-Dichloroprapane ....... 20.8 u
563-88-&6 ... ... .. i1, 1-Dichloroprapene ....... 5.2 U
100461-01-3 ... ... cis—1.3-Dichloropropene 5.2 U
100&61-02-&6 .. .. .. trans—-1,3-Dichloropropene . 5.2 U
100-41-4 ... ......Ethylbenzene .............. 3.1 U
87-68-3 .. ... .. .. Hexachlorobutadien=s . ...... S. 2 U

000007



E;‘ SPECIALIZED ASSAYS, INC.
— . ’
7 NTgET| 2960 Foster Creighton Dr. Sample Identification
P.O. Box 40566
1 Nashville, TN 37204-0566
15 /B Phone 1-615-726-0177 5B1-19
Matrix: Boil Lab Sample ID: 98-A126224
% Dry Weight: Q6. Date Sampled: 10/13/98
Units: vug/kg dry weight Date Received: 10/15/98
FORM I
CAS NUMBEFR : ANALYTE CONCENTRATION FLAG
Fe-B2-8 ......... Isopropylbenzene . ......... 8.3 U
@I-87-& ......... 4~Isoprapyltoluene .. ...... 26. 0
73-09-2 ......... Methylene chloride ........ 2.1 U
1-20-3 ......... Naphthalene ... ............ 2.1 U
103-&5-1 ... ..... n—-Propylbenzene ........... 2.1 U
100-42-5 .. ...... Styrene . ... ... e 2.1 U
&30-20-6 ... ... .. .. 1,1, 1,2-Tetrachloroethane . 3.1 U
79-34-5 .. ....... 1,1,2,2-Tetrachloroethane . 2.1 U
127-18-4¢ ... ... .. Tetrachloroethene ......... 7.3 U
168-88-3 . ....... Taoluene ...........c.v.u... 3.2 U
87-&61~-6 ......... 1,2, 3-Trichlorobenzene .... 2.1 U
120-82-1 ... ..... 1,2, 4-Trichlorobenzene .... 2.1 U
71-35-6 ..... ....1,1,1-Trichloroethane ..... 4.2 U
79-0C0-5 ......... 1,1, 2-Trichloroethane ..... 5.2 U
79-01-6 ......... Trichlovroethene ........... 1i0. 4 U
?6—-18-4 . ........ 1,2,3-Trichloroprapane .... 20.8 U
@5-63-6 .. ... ... 1,2, 4-Trimethylbenzene .. .. 7.3 U
168-67-8 ........ 1,3, 5~Trimethylbenzene .. .. 270. E
75-0C1-4 .. ....... Vingl chlovride ............ ?. 4 U
75274 .. ....... Bromaodichloromethane ... ... 4:2 U
6615 ... oL o=Xylene .................. 5.2 U
Y 3 = T m, p—Xylene ... ............. 3.1 U
75-&%9-4 .. ....... Trichlorofluoromethane .... 4.2 U
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PO. Box 4
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2960 Foster Creighton Dr.

0566

Nashville, TN 37204-0566
Phone 1-615-726-0177

Matrix: Soil

SPECIALIZED ASSAYS, INC.

Sample Identification

SB1-1%

Lab Sample ID: 98-A12&6224

% Dry Weight: Q6. Date Sampled: 10/13/98

Units: wug/kg dry weight Date Received: 10/15/98

Dilution Factor: S0 Analysis Date: 10/21/98

Analysis Method: SWE260B Analysis Time: 14:55

Delivery Group: 117018 Sample QC Group: 3393

Instrument: HP-2

FORM 1

CAS NUMBER ANALYTE CONCENTRATION FLAG
144—-30-5 .. ...... i-Chlorohexane ............ 130. U
7-684-1 ... ... ... ACetONE ...t 458. U
71-43-2 .. ... .... Benzene . .......cuoueeeennnn 104. U
108-86-1 .. ...... Bromobenzene .............. 104. U
124-48-1 . .. ... .. Bromochloromethane ........ 104, U
75-25-2 . ... ..... Bromoform ... .. it 312. U
74-83-9 ......... Bromomethane .............. 260. U
104-51-8 ........ n—Butylbenzene ............ 260. U
135-98-8 ........ sec—Butylbenzene .......... 365. U
98-06-6 .. ....... t-Butylbenzene ............ 365. U
75=-15-0 ......... Carbon disulfide .. ........ 72.9 U
S6-23-5 .. ....... Carbon tetrachloride ...... 521, U
108-90-7 ........ Chlorobenzene ............. 104, U
75-00-3 ... ...... Chloroethane .............. 260. U
&7-66-3 .. ... .... Chloroform ........ ..o ... 104, U
74-87-3 .. ....... Chloromethane ............. 365. U
95-49-8 .. ....... 2-Chlorotoluene ........... 104, U
106—43-4 .. ...... 4-Chlorotoluene ........... 156. U
96—-12-8 ......... 1,2-Dibromo—3—-chloropropane °2. 1 U
124-48-1 . ... .... Dibromochloromethane ...... 154. U
74-95-3 ......... 1,2-Dibromocethane ......... 156. U
74-953-3 .. ....... Dibromomethane ............ 521. U
?S5-50-1 .. .... ... 1, 2-Dichlorobenzene ....... 104, U
9841-73-1 .. ... ... 1,3-Dichlorobenzene ....... 312. U
106—-46-7 ... ..... 1,4~-Dichlorocbenzene ....... 104. U
75-71-8 .. ....... Dichlorodifluoromethane 260. U
75-34-3 ......... 1, 1-Dichloroethane ........ 104, U
107-06-2 .. ...... 1,2-Dichloroethane ........ 156. U
75-35-4 ......... 1,1~-Dichloroethene ........ 312. U
156-59-2 ........ cis—1,2-Dichlorocethene .... 312. U
156-60-5 ........ trans—1,2-Dichlorocethene 156. U
78-87-5 .. ....... 1,2-Dichloropropane ....... 104, U
142-28-9 .. ...... 1, 3-Dichloropropane ....... 104, U
394-20-7 . ....... 2, 2-Dichloropropane ....... 1040 U
563-58-6 .. ... ... 1, 1-Dichloropropene ....... 260. 9]
10061-01-5 ... ... cis—1,3-Dichloropropene 260. U
10061-02-6 ... ... trans—1,3-Dichloropropene . 260. U
100-41-4 . ... .... Ethulbenzene .............. 156. U
87-68-3 ......... Hexachlorocbutadiene ....... 260. U

0000943



SPECIALIZED ASSAYS, INC.
e
A\ ] 2960 Foster Creighton Dr. Sample Identification
H PO. Box 40566
o H Nashville, TN 37204-0566
/RN Phone 1-615-726-0177 SB1-19
Matrix: ESoil Lab Sample ID: 98-A124224
% Dry Weight: 6. Date Sampled: 10/13/98
Units: ug/kg dry weight Date Received: 10/15/98
FORM I
CaS NUMBER ANALYTE CONCENTRATION FLAG
9g-82-8 ......... Isopropylbenzene .......... 417. U
99-B7-6 ......... 4-Isopropultoluene ........ 260. J
75-09-2 ......... Methylene chloride ........ 104. U
1-20-3 ...... ... Naphthalene ............... 104. U
103-65-1 ... ... .. n—Propylbenzene ........... 104, U
100-42-5 . ... . ... StYrene .. ... ... 104. U
6£30-20-6 . ... .. .. 1,1, 1, 2-Tetrachlorocethane . 156. U
79-34-5 ......... 1, 1,2, 2-Tetrachloroethane . 104, Y
127-18-4 .. ... ... Tetrachloroethene ......... 365. U
108-88-3 ........ Toluene ........ ..o unenan 2690. U
87-61-6 .. ....... 1,2,3-Trichlorobenzene .... 104. YU
120-82-1 .. ...... 1,2, 4-Trichlorobenzene .... 104. U
71-55-6 ......... 1,1, 1-Trichlorocethane ... .. 208. U
79-00-5 ......... 1,1, 2-Trichloroethane ..... 260. U
79-01-6 .. ... .... Trichloroethene ........... 521. U
96-18-4 ... ...... 1,2, 3-Trichloropropane .... 1040 U
99-63-6 ......... 1,2, 4-Trimethylbenzene .... 365. U
108-67-8 ........ 1, 3, 5-Trimethylbenzene .... 2450
75-01-4 ... ...... Vinyl chloride ............ 469. Y]
75-27-4 .. ... .... Bromodichloromethane . ... .. 208. U
6615 ... o~Xylene .................. 260. U
bblbs L m, p—Xylene ............. ... 125. J
79-6%9-4 .. ....... Trichlorofluoromethane . ... 208. U

000010




Hexachlorobutadiene .......

COPY 1

[ SPECIALIZED ASSAYS, INC.
R —
‘,_;';‘_ " 2960 Foster Creighton Dr. Sample Identification
A RQBQ4%®"’ .
0O Poone 1-615.726.0177 SBa-16
Matrix: Soil Lab Sample ID: 98-A126225
% Dry Weight: Fh. Date Sampled: 10/13/98
Units: ug/kg dry weight Date Received: 10/15/98
Dilution Factor: 1. ' Analysis Date: 10/22/98
Analysis Method: SWB260B Analysis Time: 19:48
Delivery Group: 117018 Sample QC Group: 3395
Instrument: HP-2
FORM 1
CAS NUMBER ANALYTE CONCENTRATION FLAG
144-10-5 ........ 1-Chlorochexane ............ 2.6 U
&7-64-1 ... ... ... Acetone ... .. ... i e Q.2 U
71-43-2 _........ Benzene ........cv.oinnn.n 2.1 U
108-86—-1 .. ...... Bromobenzene .............. 2.1 U
124-48-1 . ... .... Bromochloromethane ........ 2.1 U
75-25-2 ......... Bromoform ........... ... 6.2 U
74-83-9 .. ....... Bromomethane .............. 5 &2 U
104-51-8 ........ n-Butylbenzene ............ 5.2 U
135-98-8 ........ sec-Butylbenzene .......... 7.3 U
98-0&6-6 .. ... .... t-Butylbenzene ..... e 7.3 U
75-15-0 ......... Carbon disulfide .......... 1.5 U
56-23-5 ......... Carbon tetrachloride ...... 10. U
108-20-7 ........ Chlorobenzene ............. 2.1 U
75-00-3 ......... Chloroethane .............. 5.2 U
67-66-3 ... ...... Chloeroform ................ 2.1 U
74-87-3 ......... Chloromethane ............. 7:3 U
95-49-8 ......... 2—Chlorotoluene ........... 2.1 U
106-43-4 . ... .... 4-Chlorotoluene ........... 3.1 U
P6—-12-8 ......... 1,2-Dibromo—3-chloropropane 1.0 U
124-48-1 . ....... Dibromochloromethane ...... 3.1 U
74-95-3 ......... 1,2-Dibromoethane ......... 3.1 U
74-95-3 ......... Dibromomethane ............ 10. U
95-50-1 ......... 1,2-Dichlorobenzene ....... 2.1 U
541-73-1 .. ...... 1,3-Dichlorobenzene ....... 6. 2 U
106-46~7 . ... .... 1,4-Dichlorobenzene ....... 2.1 U
75=71-8 ......... Dichlorodifluoromethane . 5. 2 V)
75-34-3 ......... 1, 1-Dichloroethane ........ 2.1 U
107-06-2 .. ...... 1,2-Dichloroethane ........ 3.1 Y
75-35-4 ......... 1,1-Dichloroethene ........ 6.2 U
156-59-2 ........ cis—1,2-Dichloroethene . b, 2 U
156-460-5 ........ trans-1,2-Dichloroethene .. 3.1 U
78-87-5 ......... 1,2~-Dichlorepropane ....... 2.1 U
142-28-9 .. ...... 1,3-Dichloropropane ....... 2.1 U
994—-20-7 .. ...... &, 2-Dichloropropane ....... 20. U
563-58-6 . ....... 1, 1~-Dichloropropene ....... 5.2 U
10061-01-5 . ... .. cis—1,3-Dichloropropene 5. 2 U
10061-02-6 ... ... trans-1,3-Dichloropropene . 9. & U
100-41-4 ... ... Ethylbenzene .............. 3.1 U
87-68-3 ......... 9.2 U

00001



o SPECIALIZED ASSAYS, INC.

;Q.t— ] 2960 Foster Creighton Dr.
© P 0. Box 40566

G Nashville, TN 37204-0566
1 Phone 1-615-726-0177

Matrix: Soil
% Dry Weight:

Units: ug/kg dry weight

Sample Identification

SE2-1&

Lab Sample ID: 98-A1246225
?6. Date Sampled: 10/13/98
Date Received: 10/15/98

FORM 1
CAS NUMBER ANALYTE CONCENTRATION FLAG
98-82-8 ........ Isopropylbenzene .......... 8.3 yU
G9-87-6 .. ...... 4-Igsopropyltoluene ........ b 2 U
75-09-2 ........ Methylene chloride ........ 2.1 U
91-20-3 ........ Naphthalene ... ............ 2.1 U
1D03-65-1 . ... ... n—-Propylbenzene ........... 2.1 U
100-32-5 .. ... .. Styrene ... ... ... i e 2.1 U
&30-20~-6 ......... 1,1, 1,2-Tetrachloroethane . 3.1 U
79-34-5 .. ...... 1,1, 2, 2-Tetrachlorocethane 2.1 U
127-18-4 . ... ... Tetrachloroethene ......... 7.3 U
108-88-3:....... Toluene ................... 5.2 U
87-61-6 ........ 1,2, 3-Trichlorobenzene .... 2.1 U
120-82—-1 . ...... 1,2, 4-Trichlorobenzene .... 2.1 U
71-55-&6 .. ...... 1,1, {-Trichloroethane ... .. 4, 2 U
79-00-5 .. ...... 1,1, 2-Trichloroethane ..... 5 2 U
79-01-6 .. ...... Trichloroethene ........... 10. 4 U
6-18-4 . .... ... 1,2, 3-Trichloropropane . ... 20. 8 U
95-63-6 .. ... ... 1,2, 4-Trimethylbenzene .. .. 7.3 U
108-467-8 . ... ... 1,3, 5-Trimethylbenzene .... 3.1 U
75-01-4 .. ...... Vinyl chloride ............ 3.4 U
75-27-4 ........ Bromodichloromethane ...... 4 2 U
6615 ... oL o—Xylene ............ ... 5.2 U
Y= T m, p—Xylene ........ e e 3.1 v
79-69-4 .. ...... Trichlorofluocromethane . ... 4. 2 U

COPY 1
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SPECIALIZED ASSAYS, INC.

2960 Foster Creighton Dr.
P.O. Box 40566

1
immus b

Sample Identification

Nashville, TN 37204-0566

B\ Phone 1-615-726-0177 SBE2-20

S SN 4 2T 2T ST 2D ST 2 0 0902EEEn e 0 0909TEaaae 0 0902__—_—_ 020

coPY i

Matrix: Soil Lab Sample ID: 98-4l124226

% Dry Weight: 2. Date Sampled: 10/13/98

Units: ug/kg dry weight Date Received: 10/15/98

Dilution Factor: S50C. Analysis Date: 10/21/98

Analysis Method: SWB240B Analysis Time: 16:08

Delivery Group: 117018 Sample QC Group: 3393

Instrument: HP-2

FORM 1

CAS NUMBER ANALYTE CONCENTRATION FLAG
144-30-5 . ... ... .1-Chlorohexane ............ 1360 U
&67-64-1 ... ...... Acetone ... ... oo 4780 U
71-43-2 ... ...... BENZENE .. . . it i een e 1070 U
108-86—-1 . ... .... Bromobenzene .............. 1090 U
124-48-1 . ... .... Bromochloromethane ..... ... 1090 U
79-25-2 .. ... ... Bromoform ... ... ... ... 3260 U
74-83-9 .. ....... Bromomethane .............. 2720 U
104-51-8 . . ... ... n—-Butylbenzene ............ 2720 U
135-78-8 ........ sec—Butylbenzene .......... 3800 U
98-06-6 ... ... ... t-Butylbenzene ............ 3800 U
75=-15-0 .. ....... Carbon disulfide .......... 761. U
96-23-5 ......... Carbon tetrachloride ...... 5430 U
108-90-7 . ... .. .. Chlorobenzene ............. 1090 U
75-00-3 ... ...... Chloroethane .............. 2720 9]
67-66-3 ... ... .. ChlotToform ................ 1090 U
74-87-3 ... ...... Chloromethane ............. 3800 U
?9-49-8 ... ...... 2-Chlorotoluene ........... 1090 U
106—-43-4 .. ...... 4—-Chlorotoluene ........... 14630 U
F6-12-8 .. ... .... 1, 2-Dibromo—-3—chloropropane 543. U
124-48-1 . ... .... Dibromochloromethane ...... 1630 U
74-95-3 ... ...... 1, 2-Dibromoethane ......... 1630 U
74-95-3 ......... Dibromomethane ............ 5430 U
?5-50-1 ......... i,2-Dichlorocbenzene ....... 1090 U
941-73-1 ... ... .. 1, 3-Dichlorobenzene .. ..... 3260 U
106-46-7 .. ... ... i, 4-Dichlorobenzene ....... 1070 U
75-71-8 .. ....... Dichlorodifluoromethane 2720 U
75-34-3 ......... 1, 1-Dichloroethane ........ 1090 U
107-06-2 . ... .... 1, 2-Dichlorocethane ........ 1630 U
75-35-4 ......... 1,1-Dichloroethene ........ 3260 U
156-59-2 ........ cis—1,2~-Dichloroethene .... 3260 8]
156-60-5 . ....... trans—1,2-Dichloroethene 1630 U
78-87-5 ... ...... 1, 2-Dichloropropane ....... 1090 U
142-28-9 .. ... ... 1,3-Dichloropropane ....... 1090 U
594-20-7 .. ... ... 2, 2-Dichloropropane .. ..... 10900 U
263-58~-6 . ... .. .. 1, 1-Dichloropropene ....... 2720 U
10061~01-5 . ... .. cis—1,3-Dichloropropene 2720 U
10061-02-6 . ... .. trans—-1, 3-Dichloropropene . 2720 U
100-41-4 . . ... .. Ethylbenzene .............. 12000
87-68-3 ......... Hexachlorobutadiene .. ... .. 2720 U
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s SPECIALIZED ASSAYS, INC.
-
) 1] 2960 Foster Creighton Dr. Sample Identification
] P O. Box 40566
25 Nashville, TN 37204-0566
/MR phone 1-615-726-0177 Sp2-20
Matrix: Soil Lab Sample ID: 98-A126226
7# Dry Weight: 2. Date Sampled: 10/13/98
Units: ug/kg dry weight Date Received: 10/15/98
FORM 1
CAS NUMBER ANALYTE CONCENTRATION FLAG
98-82-8 ......... Icopropylbenzene .......... 4350
99-87-6 ... ...... 4-Isppropylteluene ........ 7610
75-09-2 ......... Methylene chloride ........ 1090 U
P1-20-3 ......... Naphthalene .. ............. 7070
103-65-1 . ....... n—Propylbenzene ........... 4890
100-42-5 .. ...... Styrene ... ... oo 1090 U
630-20-6 , ... .. .. 1,1, 1,2~-Tetrachloroethane . 1630 U
79-34-5 ... .. .... 11,2, 2-Tetrachloroethane . 1090 U
127-18-4 .. ... ... Tetrachlorocethene ......... 3800 U
108-88-3 . ....... Toluene ................... 2720 U
87-61-6 ...... ...1,2,3-Trichlorobenzene .. .. 1090 U
120-82-1 . ... . ... 1,2, 4~-Trichlorobenzene .. .. 1090 U
71-55-6 ..... ... 1, 1-Trichloroethane ... .. 2170 U
79-00-5 .........1,1,2-Trichloroethane ..... - 2720 Y]
79-01-6 ... ...... Trichloroethene ........... 5430 U
P6-18-4 .. ... ... 1,2, 3-Trichloropropane . ... 10900 U
F5-63-6 .. ....... 1,2, 4-Trimethylbenzene .. .. 120000 E
108-467-8 ... ..... 1,3, 5~-Trimethylbenzene .... 43500
75-01-4 ... ...... Vinyl chleride ............ 4890 U
75-27-4 .. ....... Bromodichloromethane ...... 2+70 U
6615 .. o—Xylene .................. 62000
bG16 ... m, p—Xylene ................ 222000 E
75-469-4 ... ...... Trichlorofluoromethane .. .. 2170 U
000014
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SPECIALIZED ASSAYS, INC.

Units: ug/kg dry weight
Dilution Factor: 1000
Analysis Method: SWBI240B
Delivery Group: 117018
Instrument: HP-2

) O

P.O. Box 40566

2960 Foster Creighton Dr. Sample Identification

Nashville, TN 37204-0566
A Phone 1-615-726-0177 SB2-20
Matrix: Soil Lab Sample ID:
% Dry Weight: 2. Date Sampled:

Date Received:
Analysis Date:
Analysis Time:
Sample QC Group: 3395

98-A126226
10/13/98
10/15/98
10/22/98
21:01

FORM I

CAS NUMBER ANALYTE CONCENTRATION FLAG
144-10-5 . ... .. .. i-Chlorohexane ............ 2720 U
&7-&4-1 .. ... .... Acetone . ... ... ... oo 9370 U
71-43-2 . ........ Beanzene . ... ...t 2170 U
108-86—-1 ........ Bromobenzene .............. 2170 U
124-48-1 ... ..... Bromaochloromethane ........ 2170 U
75-25-2 .. ....... Bromoform ................. 6520 U
74-82-9 .. ....... Bromomethane .............. 5430 U
104-51-8 ........ n—-Butylbenzene ............ 5430 U
135-98-8 ........ sec—Butylbenzene . ... ...... 7610 U
98-0&6—-6& .. .. ... .. t-Butylbenzene ............ 7610 U
75-15-0C ......... Carbon disulfide .......... 1520 U
96-23-5 ......... Carbon tetrachloride ...... 10900 U
108-90-7 ........ Chlorobenzene ............. 2170 U
75-00-3 ......... Chloroethane .. ............ 5430 U
&7-66-3 .. ....... Chloroform ................ 2170 U
74-87-3 .. ....... Chloromethane ............. 7610 U
FS—-49-8 .. ....... 2-Chlorotoluene .. ......... 2170 U
106-43-4 .. ...... 4~-Chlorotoluene ... ........ 3260 u
P6—-12-8 .. ....... 1,2-Dibromo—-3—-chlovropropane 1020 U
124-48-1 ........ Dibromochloromethane ...... 3260 U
74-95-3 ......... 1,2-Dibromoethane ......... 3260 U
74-93-3 ......... Dibromomethane ............ 10200 U
?5-50-1 . ........ 1,2-Dichlorobenzene ....... 2170 U
941-73-1 .. ...... 1,3~Dichlorobenzens ....... 63520 U
106—-46—-7 ........ 1,4-Dichlorobenzene ....... 2170 U
75-71-8 ......... Dichlorodifluoromethane . 5430 U
75-34-3 ......... 1, 1-Dichloroethane ........ 2170 U
167-06—-2 ........ 1,2-Dichloroethane ........ 3260 U
75-35-4 ......... 1,1-Dichloroethene ........ 6520 U
186-39-2 ........ cis—1,2-Dichloroethene .... 63520 U
156-60-5 ... ..... trans—1i,2-Dichloraethene .. 3260 U
78-87~-35 .. ....... 1,2-Dichloropropane ....... 2170 U
142-28-9 ... ..... 1,3-Dichloropropane ....... 2170 U
294-20-7 ........ 2. 2-Dichloropropane . ...... 21700 U
5463-58-6 . ....... i,1-Dichloropropene ....... 2430 U
100&61-G1~-5 . ... .. cis—1:3-Dichloropropene 5430 U
10061026 ... ... trans—1,3-Dichloropropene . 5430 u
100-41-4 . ... .... Ethylbenzene .. ... ... ...... 8700

87-68-3 ......... Hexachlorobutadiene ....... 2430 U

CCPY1
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SPECIALIZED ASSAYS, INC.

2960 Foster Creighton Dr.
P.O. Box 40566 _
Nashville, TN 37204-0566
) Phone 1-615-726-0177

Sample Identification

sSB2-20

S I

Matrix: Soil Lab Sample ID: 98-Al126226

% Dry Weight: 92. Date Sampled: 10/13/98

Units: ug/kg dry weight Date Received: 10/15/98

FORM 1

CAS NUMBER ANALYTE CONCENTRATION FLAG
ge-82-8 ......... Isopropylbenzene .......... 32460 J
PF-B7-46 ......... 4-Isapropyltoluene ........ 7&10
75-09-2 .. .. .. ... Methylene chloride ........ 2170 U
?1-20-3 ......... Maphthalene ... ... . ... ..... 8700
103-&5-1 . ... . ... n—Propylbenzene ........... 3260
100-42-5 . ....... Styrene .. ... ... ... 2170 U
630-20-6 . .... ... i1,1,1,2-Tetrachloroethane . 3260 U
79-34-5 . ... ... .. 1,1,2,2-Tetrachloroethane . 2170 U
127-18-4 ... ..... Tetrachloroethene ......... 7&10 u
108-88-3 ........ Toluene .. ................. 5430 U
87-61-6 .. ....... 1,2,3-Trichlorobenzene .... 2170 U
120-82-1 .. ...... 1,2, 4-Trichlorobenzene .... 2170 U
71-95-& ......... 1,1, 1-Trichloroethane ..... 43350 U
79-CG0-3 . ... ..... 1,1, 2-Trichloroethane ... .. 5430 U
79-01-6 . ... ... .. Trichloroethene ........... 10200 U
?6-18-4 . ... ... .. 1,2, 3-Trichloropropane .... 21700 U
@5-&3-6 .. ... .. .. 1,2, 4-Trimethylbenzene .. .. 117000
108-67-8 ........ 1,3, 5-Trimethylbenzene . ... 42400
75-C1-4 .. ....... Vinyl chlorvide ............ 2780 U
75-27-4 ... ...... Bromadichloromethane ... ... 4330 U
6615 ... oo o=Xylene .................. 47800
T m, p—Xylene .......... ... ... 175000
79-69-4 .. ... .... Trichlorofluoromethane . 4350 U

coPY 1

02018



. SPECIALIZED ASSAYS, INC.
- —
7 N7 2960 Foster Creighton Dr. Sample Identification
H PO. Box 40566
n H Nashville, TN 37204-0566
/AN =H Phone 1-615-726-0177 SBE3-22
Matrix: Soil Lab Sample ID: 98-A126227
% Dry Weight: 2?7. Date Sampled: 10/14/98
Units: wg/kg dry weight Date Received: 10/15/98
Dilution Factor: 1. Analysis Date: 10/22/98
Analysis Method: SWB240B Analysis Time: 20:24
Delivery Group: 11701 Sample GC Group: 3395

Instrument: HP-2

FORM I
CaAS NUMBER ANALYTE CONCENTRATION FLAG
144-310-5 . ... .... i1-Chlorohexane ...... e 2.6 U
&7-64-31 ... ... ... Acetone ... ... L. o, 2.1 U
73-43-2 ., ....... Benzene ...........ceeee... 2.1 U
108-8B6-1 .. ... ... Bromobenzene .............. 2.1 V]
i24-48-1 .. ...... Bromochloromethane ........ 2.1 U
79-25-2 ......... Bromeoform ........ ... ... ... 6. 2 U
74-83-9 .. ....... Bromomethane .............. 5.2 U
104-51-8 ........n-Butylbenzene ............ 5 2 U
135-98-8 ........ sec—Butylbenzene .......... 7.2 U
98-06-6 .. ... ....t-Butylbenzene ............ 7.2 U
75-15-0 .. ... .... Carbon disulfide .......... 1. 4 U
96-23-5 .. ....... Carbon tetrachloride ...... 10. 3 U
108-90-7 . ... .... Chlorobenzene ............. 2.1 U
75-00-3 ......... Chloroethane .............. 5. 2 U
67-66-3 ... ...... Chloroform ............... . 2.1 U
74-87-3 ......... Chloromethane ............. 7.-2 U
95-49-8 ......... 2-Chlorotoluene ........... 2.1 U
106-43-4 . . .. .... 4-Chlorotocluene ........... 3.1 U
?6-12-8 ...... ... 1, 2-Dibromo—-3—-chloropropane 1.0 U
i24-48-1 .. ... ... Dibromochloromethane ...... 3.1 U
74-95-3 ......... 1,2-Dibromoethane ......... 3.1 9]
74-95-3 ......... Dibromomethane ............ 10. 3 U
95-50-1 ... .. .... 1,2-Dichlorobenzene ....... 2.1 U
541-73-1 .. ...... 1,3-Dichlorobenzene ....... 6.2 U
106—-46-7 . ... .... 1,4-Dichlorobenzene ....... 2.1 U
75-71-8 .. ....... Dichlorodifluoromethane . 5.2 U
75-34-3 ......... 1,1-Dichloroethane ........ 2.1 U
107-06-2 .. ...... 1,2-Dichlorcethane ........ 3.1 U
75-35-4 ......... 1, 1-Dichlorocethene ........ b. 2 U
156-59-2 . ....... cis—1,2-Dichlorocethene .... 6.2 U
156-60-5 ........ trans—1,2-Dichloroethene .. 3.1 U
78-87-5 ......... 1,2-Dichloropropane ....... 2.1 U
142-28-9 .. ... ... 1, 3-Dichloropropane ....... 2.1 U
294-20-7 .. ...... 2, 2-Dichloropropane ....... 20. 6 U
563-58-6 . ... .... 1,1-Dichloropropene ....... 5. 2 U
10061-01-5 ... ... cis—i,3-Dichloropropene . 5.2 U
10061-02-6 ... ... trans—-1,3-Dichloropropene . 5.2 U
| 100-41~4 ... .. ... Ethylbenzene .............. 3.1 Y]
' 87-68-3 ......... Hexachlorobutadiene .. ... .. 5.2 U 000017
CCPY 1



H SPECIALIZED ASSAYS, INC.
- ) -
7 NCET] 2960 Foster Creighton Dr. Sample Identification
\r H PO. Box 40566
oy Nashville, TN 37204-0566
Py AU Phone 1-615-726-0177 SB3-22
Matrix: Soil Lab Sample ID: 98-A126227
% Dry Weight: 27. Date Sampled: 10/14/98
Units: ug/kg dry weight Date Received: 10/15/98

FORM 1
CAS NUMBER ANALYTE CONCENTRATION FLAG
98-82-8 ......... Isopropylbenzene .......... B. 2 U
99-87-6 ... ...... 4-Isopropuyltoluene ........ 6.2 -y
75-09-2 ......... Methylene chloride ........ 2.1 U
F1-20-3 .. ....... Naphthalene ... .... ... .. ... 2.1 Y]
103-65-1 . ... . ... n—-Propylbenzene ........... 2.1 U
100-42-5 ... ..... Styrene ... ... ... 0. 2.1 U
630-20-6 . ... .... 11,1, 2-Tetrachloroethane . 3.1 U
79-34-5 ......... 1,1, 2,2-Tetrachlorocethane . 2.1 U
127-18-4 ... ... .. Tetrachlorocethene ......... 7.2 U
108-88-3 ........ Toluene ................... 5.2 U
87-61-6 ......... 1,2, 3-Trichlorobenzene .. .. 2.1 U
120-82-1 .. ...... 1.2, 4-Trichlorobenzene .... 2. 1 U
71-55-6 ... ...... 1,1, 1-Trichloroethane ... .. 4.1 U
79-00-5 ......... 1,1, 2-Trichloroethane .. ... u. 2 U
79-01-6 .. ....... Trichloroethene ........... 10. 3 U
96-18-4 ... ... ... 1,2, 3-Trichloropropane .... 20. &6 U
5-63-6 ... ...... 1,2, 4-Trimethylbenzene .... 7.2 U
108-67-8 .. ...... 1,3, 5-Trimethylbenzene .... 3.1 U
75-01-4 . ... .... Vinyl chloride . ... ........ 9.3 U
79-27-4 .. ....... Bromodichloromethane . ... .. 4.1 U
6615 ... ... ... ... o-Xylenme .................. 5 2 U
bbl6 L m, p—Xylene ................ 3.1 U
759-69-4 .. ....... Trichlorofluoromethane 4.1 U

‘ 000018
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2960 Foster Creighton Dr.
P.O. Box 40566

SPECIALIZED ASSAYS, INC.

Sample Identification

) .
o peie spa-22

Matrix: Soil Lab Sample ID: 98-A1246228

% Dry Weight: 20. Date Sampled: 10714798

Units: wvwg/kg dry weight Date Received: 10/15/98

Bilution Factor: 100, Analysis Date: 10/22/98

analysis Method: SWB260B Analysis Time: 21:37

Delivery Group: 117618 Sample QC Group: 3395

Instrument: HP-2

FORM 1

CAS NUMBER ANALYTE CONCENTRATION FLAG
14484-310-5 .. ...... 1-Chlorohexane ............ 278. U
b7-64-1 ... ... ... Acetone ... ... ... . . . 978. U
7Y-43-2 .. ...... Benzene ... .. ... ... .. .. ..., 222, U
108-846—1 .. ...... Bromobenzene .............. 222, U
124-48—-1 .. ... ... Bromochloromethane .. ... ... 222, U
75-25-2 ......... Bromoform ................. b667. U
74-83-9 ......... Bromomethane .............. 556. U
104-51-8 .. ...... n—-Butylbenzene ... ......... 556. v
135-98-8 ........ sec—Butylbenzene .......... 778. U
F8-0&6-6 ... .. .... t-Butylbenzene ............ 778. U
75-15-0 ... ...... Carbon disulfide .......... 156. U
96-23-5 ... .. .... Carbon tetrachloride ...... 1110 U
108-90-7 ........Chlorobenzene ............. 222. U
75-00-3 ... ...... Chloroethane .............. 556. U
67-66-3 ... ...... Chloroform ................ 222. U
74-87-3 .. ....... Chloromethane ............. 778. U
95-49-8 ... .. .... 2—-Chlorotoluene ........... 222, U
106-43-4 . .. ..... 4-Chlorotoluene ........... 333. U
G96-12-8 ......... 1, 2-Dibromo-3-chloropropane 111, U
124-48-1 .. ...... Dibromochloromethane ... ... 333. U
74-95-3 ......... 1,2-Dibromoethane ......... 333. U
74-95-3 .. ....... Dibromomethane ............ 1110 U
95-50-1 .. ... ....1,2-Dichlorobenzene ....... 222, U
541-73-1 .. ...... 1,3-Dichlorocbenzene ....... 667, U
106—46—-7 .. ...... 1,4-Dichlorobenzene ....... 222, U
75-71-8 . ........ Dichlorodifluoromethane 596. U
75-34-3 ......... 1,1-Dichloroethane ........ 222, U
107-06-2 ........ 1,2-Dichlorocethane ........ 333. U
75-35-4 ......... 1, 1-Dichlorocethene ........ b67. U
156-59-2 ........ cis—1,2-Dichloroethene .. .. b&67. U
156-60-5 ........ trans—-1,2-Dichloroethene 333. U
78-87-5 ......... 1,2-Dichloropropane ....... 222, U
142-28-9 .. ...... 1,3-Dichloropropane ....... 222, U
994-20-7 .. ...... 2, 2-Dichloropropane ....... 2220 U
963-58-6 .. ...... 1,1-Dichloropropene ....... 556. U
10061-01-5 ... ... cis~1,3-Dichloropropene 556. U
10061-02-6 ...... trans-1, 3-Dichloropropene 554. U
100-41~-4 | . ... ... Ethylbenzene .............. 21000
87-68-3 ......... Hexachlorobutadiene ....... - 556. U

007019

CCPY 1




] SPECIALIZED ASSAYS, INC.
L
A ] 2960 Foster Creighton Dr. Sample Identif ication
H PO. Box 40566
hville, 204-0566 :
i ::mligiggé7 5B4-22
Matrix: Soil Lab Sample ID: 98-A126228
% Dry Weight: 20. Date Sampled: 10/14/98
Units: ug/kg dry weight Date Received: 10/15/98
FORM 1
CAS NUMBER AMNALYTE CONCENTRATION FLAG
9e-82-8 ......... Isopropylbenzene .......... 6110
95-87-6 ... ...... 4-Isopropyltoluene ..... ... 8780
75-09-2 .. ... ..., Methylene chloride ........ 222. U
Qi-20-3 .. ....... Naphthalene . ... ........... 5560
103-65—-1 . ... .... n—Propylbenzene ........... 6110
100-42-5 . ....... Styrene ....... ... . 222, U
630-20-6 ,....... 1,1, 1,2-Tetrachloroethane . 333. U
79-34-5 ......... 1,1,8,2-Tetrachloroethane . 222. U
127-18-4 . . ... ... Tetrachloroethene ......... 778. U
108-88-3 ........ Toluene .......... ... ..., 222. J
87-61-6 .. ... .... 1,2, 3-Trichlorobenzene .... 222. U
120-82-1 .. ...... 1,2, 4-Trichlorobenzene . ... 222. U
T 731-85-6 .. ....... 1,1, 1-Trichloroethane ... .. 444 U
79-00-5 ...... ...1,1,2-Trichloroethane ..... 556. U
79-01-6 .. ... .... Trichloroethene ........... 1110 U
96-18-4 ... ... .. 1,2, 3-Trichloropropane .. .. 2220 U
95-63-6 ......... 1,2, 4-Trimethylbenzene .. .. 7890
108-67-8 .. ... ... 1,3, 5-Trimethylbenzene .. .. 36700 E
75-01-4 .. .. ..... Vinyl chloride ............ 1000 U
75-27-4 ......... Bromodichloromethane ...... 444, U
L B o-Xylene ................ .. 10400
6616 .o m, p—Xylene ................ 95100 E
75-69-4 .. ....... Trichlorofluoromethane .. .. 444, )
000023
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SPECIALIZED ASSAYS, INC.

Matrix: Soil

% Dry Weight: 20.
Units: vug/kg dry weight
Dilution Factor: 1000
Analysis Method: SWB8260B

2960 Foster Creighton Dr.
P O. Box 40566

Sample Identification

Nashville, TN 37204-0566

- —r
iH Phone 1-615-726-0177 SB4-2=

Date Sampled:

Lab Sample ID:

Date Received:
Analysis Date:
Analysis Time:

F8-Alb
10/14/98
10/15/98
10/25/98

5:01

Delivery Group: 117018 Sample QC Group: 3395
Instrument: HP-2
FORM I

CAS NUMBER ANALYTE CONCENTRATION FLAG
144-10~-5 .. ... ... i-Chlorohexane ............ 2780 u
&7-464-1 .. ... .... Acetone . ... ... ... ... @780 U
7i-43-2 .. ....... Benzene .. ..... ... .. .. . ... 2220 U
108-86-1 . ....... Bromobenzene .............. 2220 U
124-48-1 . ....... Eromochloromethane ........ 2220 U
75-25-2 .. ....... Bromoform ................. 64670 U
74-83-9 ......... Bromomethane .............. 55840 U
104-51-8 . ....... n—Butylbenzene ............ 5560 U
135-98-8 ........ sec—Butylbenzene .. ........ 7780 U
98-04-46 ... ...... t-Butylbenzene ............ 7780 U
75-15-0 .. ....... Carbon disulfide .......... 1560 U
96-23-5 ......... Carbon tetrachloride ...... 11100 U
108-90-7 . ....... Chlorobenzene .......... . 2220 u
75-00-3 ......... Chlaroethane .............. 55460 U
&7-66-3 . ... .. ... Chloroform ................ 2220 U
74-87-3 ......... Chloromethane ............. 7780 U
?5-49-8 ......... 2-Chlorotolusgne .. ......... 2220 U
106—-43-4 ........ 4-Chlorotoluene ........... 3330 U
PE&—-12~-8 .. ... ... 1,2-Dibromo-3-chloropropane 1110 U
124-48-1 . ....... Dibromochloromethane ... ... 3330 U
784-95-3 ......... 1,2-Dibromoethane ......... 3330 U
74-95-3 .. ....... Dibromomethane ............ 11100 U
95-50-1 .. ....... 1,2-Dichlorobenzene ....... 2220 U
S41-73-1 ... ..... 1,3-Dichlorobenzene ....... 6670 U
106-46-7 ... ..... 1,4-Dichlorobenzene ....... 2220 U
75-71-8 ......... Dichlorodifluoromethane . 5560 9]
75~-34-3 ......... 1,1-Dichloroethane ........ 2220 U
107-06-2 ........ 1,2-Dichloroethane ........ 3330 V)
75-35-4 .. ....... 1,1-Dichloroethene ........ &670 U
156-359-2 . ....... cis—1,2-Dichloroethene .... 6670 U
156-60-3 . ....... trans-1,2-Dichloroethene .. 3330 U
78-87-5 .. ....... 1,2-Dichlorapropane ....... 2220 U
142-28-2 .. ...... 1,3-Dichloropropane ....... 2220 u
994-20-7 ... ... .. 2. 2-Dichlaoropropane ....... 22200 U
9463-38-6 ... ... .. 1, 1-Dichloropropene . ... ... 5560 U
10061-01-5 ... ... cis—1,3-Dichloropreopene . 5560 U
100&61-02-6 . ... .. trans-1,3-Dichloropropene . 5340 U
100-41-4 . ... .... Ethylbenzene .............. 20000

87-68-3 ......... Hexachlorobutadiene ..... .. 95460 U

CCPY 1

003021



u SPECIALIZED ASSAYS, INC.
- e
7, NRET] 2960 Foster Creighton Dr. Sample Identification
] zO. Bf)x 405'66 s
Nashville, TN 37204-056
5 pﬁlﬂig}%@nf SB4-22
Matrix: Soil Lab Sample ID: 98-A126228
Y% Dry Weight: 20. Date Sampled: 10/14/98
Units: wg/kg dry weight Date Received: 10/15/98
FORM 1
CAS NUMBER ANALYTE CONCENTRATION FLAG
eg-g2-8 ......... Isopropylbenzene .. ... ..... S3540 e
@I-87-6 .. ... L ...4-Isopropyltoluene ........ 7780 cee
75-09-2 ......... Methylene chloride ........ 2220 ... U
21-20-3 .. ....... Maphthalene ... ............ 7780
103-65-1 . ....... n—Propylbenzene ........... 3560
100-42-35 ... ..... Styrene . ... ... ... 2220 U
630-20-4& . ... . ... 1,1, 1,2-Tetrachloroethane . 3330 U
79-34-5 .. ....... 1:1,2,2-Tetrachloroethane . 2220 U
127-18-4 . ... .... Tatrachloroethene ......... 7780 U
108-88-3 ........ Toluene .. ................. 5360 U
87-&1-6 ......... 1,2, 3-Trichlorobenzene . ... 2220 U
120-82-1 . ....... 1,2, 4-Trichlaorobenzene .... 2220 U
71-35-&4 .. .. ... .. 1,1, 1-Trichloroethane ..... 4440 U
79-00-3 ......... i,1,2-Trichloroethane ..... 9560 U
79-01-& . ... ... .. Trichloroethene ........... 11100 U
?&—-18-4 .. .. .. ... 1,2, 3-Trichlovroprapane .... 22200 U
@S-&63-6 ....... .. 1,2, 4-Trimethylbenzene .... 82200
108-67-8 ........ 1,3, 5-Trimethylbenzene .... 34400
75-Ci-4 .. ....... Vinyl chloride ............ 10000 U
79-27-4 ......... Bromodichloraomethane ...... 4440 U
&6135 ... ... L. o—Xylene ............. ..., 16000
616 ... m, p—Xylene ., ............... 109000
79-69-4 ......... Trichlorofluoromethane .. .. 4440 R ¢

000022

COBY 1
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SPECIALIZED ASSAYS, INC.

2960 Foster Creighton Dr.
P.O. Box 40566
Nashville, TN 37204-0566

) 8 |

Sample Identification

COoPY1

"4 Phone 1-615-726-0177 GLANK

Matrix: Soil Lab Sample ID: BLANK

% Dry Weight: 100 Date Sampled: 10/13/98

Units: UG/KG Date Received: 10/15/98

Diluytion Factor: 1 AnalysiseDate: 10/21/98

Analysis Method: SW8240E Analysis Time: 6&:26

Delivery Group: 117018 Sample QC Group: 3393

Instrument: HP-2

FORM 1

CAS NUMBER ANALYTE CONCENTRATION FLAG
73-43-2 ... ...... Benzene ....... ..., 2.0 U
67-64-1 ... ... ... Acetone ... .. ... ol 8.8 U
108-86—-1 .. ... . ... Bromobenzene ... .. e e 2.0 U
124-48-1 . ... .... Bromochloromethane ........ 2.0 U
79-25-2 ......... BromoforTm ... ... ... 6.0 U
74-83-9 ......... Bromomethane .............. 5.0 U
104-51-8 ........ n—Butylbenzene ............ 5.0 U
135-98-8 .. ...... sec—Butylbenzene .......... 7.0 U
98-0&6~6 ... ... ... t-Butylbenzene ............ 7.0 U
75-15-0 ......... Carbon disulfide .......... 1.4 U
56-23-5 .. ... .... Carbon tetrachloride ...... 10. U
108-90-7 . ... .... Chlorobenzene ............. 2.0 U
75-00-3 ......... Chloroethane .. ............ 5.0 U
&7=66~3 ... ... ... Chloroform . ... ... ..o 2.0 U
74-87-3 ......... Chloromethane ............. 7.0 U
95-42-8 ......... 2-Chlorotocluene ........... 2:0 U
106-43-4 ... .. ... 4-Chlorotoluene ........... 3.0 U
96-12-8 ......... 1, 2-Dibromo-3—-chloropropane 1.0 U
124-48-1 .. ...... Dibromochloromethane . ... .. 3.0 U
74-95-3 .. ....... 1.2-Dibromoethane ......... 3.0 U
74-95-3 ......... Dibromomethane ... ......... 10, U
95-50-1 ......... 1,2-Dichlorobenzene ....... 2.0 U
541-73—-1 . ... .... 1,3-Dichlorobenzene ....... 6.0 U
106—46-7 .. ... ... 1,4-Dichlorobenzene ....... 2.0 U
75-71-8 ... ...... Dichlorodifluoromethane 5.0 U
75-34-3 ......... 1, 1-Dichlorocethane ........ 2.0 U
107-06-2 .. ...... 1,2-Dichlorocethane ........ 3.0 U
75-35-4 ......... 1, 1-Dichlorocethene ........ 6. 0 U
156-59-2 ........ cis—1,2-Dichloroethene .... 6.0 U
156-60-5 .. ...... trans—1,2-Dichloroethene 3.0 U
78-87-5 ......... 1, 2-Dichloropropane ....... 2.0 U
142-28-9 . ....... 1, 3~-Dichloropropane .. ..... 2.0 V)
594-20-7 ........ 2:;2-Dichloropropane .. ..... 20. U
563-58-6 ........ 1, 1-Dichloropropene ....... 5.0 U
10061-01-5 .. .... cis—1,3-Dichloropropene . 5.0 U
10061-02-6 ... ... trans—1, 3-Dichloropropene . 5.0 U
100-41—-4 . ... ... Ethylbenzene .............. 3.0 8]
87-68-3 ......... Hexachlorobutadiene ....... 5.0 U
?8-82-8 ......... Isopropylbenzene . ......... 8.0 U

000023
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2960 Foster Creighton Dr.
P O. Box 40566

M| Nashville, TN 37204-0566
A Phone 1-615-726-0177
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Matrix: Soil
% Dry Weight: 100
Units: UG/KG

SPECIALIZED ASSAYS, INC.

Sample Identification

BLANK

Lab Sample ID: BLANK
Date Sampled: 10/13/98
Date Received: 10/15/98

FORM 1

CaS NUMBER ANALYTE CONCENTRATION FLAG
9-87-6 ... .. .... 4—~Isopropyltoluene .. ...... 6.0 U
75-09-2 ...... ... Methylene chloride ........ 20.0

21-20-3 ......... Naphthalene ............... 2.0 U
103-65-1 .. ... ... n—Propylbenzene ........... 2.0 U
100-42-5 . ... .... Styrene ........ .. . oo 2.0 U
&30-20-6 .. ... ... 1,1, 1,2~Tetrachloroethane . 3.0 U
79-34-5 ... ...... 1,1, 2;2~-Tetrachlorocethane . 2.0 U
127-18-4 . . ... ... Tetrachloroethene ... ...... 7.0 U
108-88-3 . .... ... Toluene ... .. ..., 5.0 U
g87-61-6 .. ... .... 1,2, 3-Trichlorobenzene .. .. 2.0 U
120-82-1 . ... .... 1,2,4-Trichlorocbenzene .... 2.0 U
71-55-6 .. ....... 1,1, 1-Trichloroethane ... .. 4.0 U
79-00-5 ......... 1,1, 2-Trichloroethane .. ... 5.0 U
79-01-6 .. ... ... Trichloroethene ........... 10. 0 U
96—-18~-4 ... ... ... 1,2, 3-Trichloropropane .... 20. 0 U
P5-63~-6 ... .. ... 1,2, 4-Trimethylbenzene .. .. 7.0 U
108-67-8 . ....... 1,3, 5-Trimethylbenzene .... 3.0 U
75-01-4 .. ... .... Vinygl chloride ............ 9.0 e U
759-27-4 .. ... .... Bromodichloromethane ... ... 4.0 U
6615 ... .. ... c—-Xylene .......... e e e e 5.-0 U
6616 .o m, p—Xylene ................ 3.0 U
79-69-4 ... .... Trichlorofluoromethane .. .. 4.0 U

CCcPY 1
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Lab Name: SPECIALIZED ASSAYS Contract:
Lab Code: SASSAYS Case No.: SAS No.:
Level: (low/med) LOW
EPA SMCA1 SMC2 SMC3 TOT
SAMPLE NO. # # # ouT
01| VBLKO04 112 98 105 0
02 127173 102 102 100 0
03| VBLKO02 105 101 106 0
04| 127173MS 82 97 91 0
05| 127173MSD 83 96 90 0
06/ CONTROL 82 98 92 0
07| SB1-18 83 97 89 0
08| SB2-20 83 95 79 0
09| SB4-22 83 96 85 0
10{ VBLKO03 113 100 102 0
11| _SB1-16 101 104 101 0
12| SB1-19 93 99 90 0
13} _SB2-16 101 92 103 0
14| SB3-22 95 101 105 0
15{ SB2-20DL 87 104 96 0
16| SB4-22DL 85 97 100 0
17| _SB4-22DLB 98 106 101 0
QC LIMITS
SMC1 = 1,2-Dichloroethane-d4 (62-147)
SMC2 = Toluene-d8 (84-117)
SMC3 = Bromofluorobenzene (64-126)
# Column to be used to flag recovery values
* Values outside of contract required QC limits
D System Monitoring Compound diluted out
FORM Il VOA-2

2B

SOIL VOLATILE SYSTEM MONITORING COMPOUND RECOVERY

page 1 of 1

SDG No.:

117018

3/90

0000

o
en



FORM 3B

VOLATILE MATRIX SFIME/MATRIX SFPIKE DUFLICATE RECOVERY
Lad: Specialized Assays, Inc. Froject: WURTSMITH BIOVEMNTIMNG

Matrix Spike Sample: SDG: 117018

8C Group: 3392

Spike Sample Spiks @Cc

Compound foced Conc Conc % Rec Limits
Benzene 20.0 0.0 58.0 1156 58 - 1335
Chlorobenzene 50.0 0.0 S8.0 116 54 - 136
1,1-Dichloroethene o0.0 0.0 63.0 126 58 - 138
Toluene 50.0 0.0 53.0 110 36 - 135
Trrichloroethene 50.0 0.0 S4.0 108 S2 - 143

Spike MSDh RFD  Recavery

Compound fdded Conc % irec RFD Limiz Limits

Bsnzene ' ' 0.0 0.0 134 14 17 38 - 139

Chlorobenzene 0.0 0.0 136 16# 14 S4 - 136

1,1-Dichloroesthens Q.0 0.0 136 8 19 58 - 138

Toluene 0.0 0.0 126 14 18 356 - 135

Trichloroetherne 0.0 0.0 126 15 18 a2 - 143

Concentration Units: ug/kg

RFD: 1 out of & outsice GC limits.
Soike Recoveries: 0O out of 10 outsicde BC limits.

00002i



VOLATILE LABIRATCRY CONTROL RECOVERY

L33: Sosciailzed Assays, incC. Froject: WURTSMITA BIOVERTING
SDG: 117918 GC Zroup: 3373
P mO e ':‘C

Compouns Vaiue conc % Rec Limizts
fcetone =0 29 110 47-150
Eerzene SO &2 iCE 37-13i
cromcosenzens S T4 108 T4=-122
BroMachicrome snans ]#] 47 34 &6-154%
EromaTtorm =0 oS4 102 3i-i44L
tronametnans 0 L o4 S1-135
—Butyidenzene 50 47 94 65-127
sec-ZutyioenzIens SG 55 it 8-i27

Butvipenzene S0 a9 110 63-1i23
Caraon dlsLlflse S0 &1 ied &i-126
Carbon tetrachiorige S0 o6 ii2 S53-144
Chlorouenzewe 20 &4 ic3 &E-130
Chiorosthans 1) 93 i10 S56-138
Chioroform S0 &3 i3G 71i—-:13¢2
Chioromethans S0 S4 103 &S-13%
g-Chlorotolusne S0 o9 110 72-1E83
4-Chlorotoiusne o0 =2 104 7u-123
1,&8- D1Dromo---rnloroaropane S0 =7 73 70-130
Dioramacnioromethane o0 7 118 41133
1,2-Dibromaszaans 20 54 108 47-138
Dioramomethane S0 49 73 &0-141
1.2-Dichiorosenzens o0 47 4 "bb—ic3
1.3-Dichiorocenzene =0 46 g2 65-123
i,~-Dichicrooznzensa (VI 43 20 b46-129
Dichiorocifiucromethans o0 o4 1238 S0-140
i.i-Dichlioroszhane =6 &4 ies 70-132"
i.2-Dichiorcethane S0 o3 1310 25-13%
1.1-D1cn10rw=rﬂ9ﬂe S0 b4 ic3 65-130
cis-i,.,2-Dichioroethens 90 64 123 5F-140
tirans—1i,2-Dicnloroethene oG 36 ii2 72-1i2o
i,2-Dichioropropane S0 63 126 45-149
i,Z-Dichiorcoiocans S0 3Se 104 56-138
2,2-Dichloropropane o0 446 72 43~-146
i,I-Dichloraorassne : S0 o8 116 S56-132
cis-i,3-Dichiorooropene S0 24 103 69-130
trais—i,3-picalorooragens S0 S i0g S6-1c6
tthy.ocenzene 50 &4 128 61-129
Hezacnlorooutaciena 30 &0 120 59-1358
lsopreopyioenzene 30 S1 102 70-127
4~Is00rosyltoiusne 50 39 78 70-127
NMethylene chiorice 20 o0 L0 68-142

000027




[ Tangad)

VOLATILE LABORATORY CONTROL RECOVERY

Led: Specialized Assays, inc. Froject: WURTSHMITA BIOVEIRTING
‘
Naghthaisne S0 45 g0 S4-148
n--iropyipEnzana S0 oe 116 &7-1E6
Styrens S0 &0 120 &5-128
i,.41,8-Tetracnloroesnans o0 a3 iib 33=-130
1,1.8,2-Tetrachiorcetnane S0 o4 103 37-14%
= nlorogtasne 90 &2 ich 35—~i2o
Toiuens S0 &3 ice 65-131
1.2 TrichlorodEnzens S0 25 70 55-137
1,2,4-Trichicrobenzens S0 =2 104 438-141
fyigi-Trichicroeonane S0 46 22 60-138
i4i,8-Trichiorosthanse o0 33 108 56-137
| Tricnlorostnene S0 &2 ic4 bi-141
1,8,3-Trichiaraopropans S0 S0 100 39-146
1.2,4=Trimetnyloenzens S0 5 110 72-1256
1,3, 5-Trimethyloenzene S0 58 i:b 22-125
i Viayl chlorice S0 S8 il1é 57-138
EromadicrnirorameTnans S0 &3 1256 &£0-133
o—fvyien=2 S0 59 i18 b4-126
m,p—Xyisne 100 ic9 iZ9 59-131
TrichloroTiuwdromethans S0 33 1056 S6-14E

Coencentration units: ug/kg

Recoveries: O out of 61 outsice ©C limits.
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SPECIALIZED ASSAYS INC. ¢ 2960 Foster Creighton Dr. » P.O. Box 40566 * Nashville, Tennessce 37204-0566

615.726-0177 * 1-800-765-0980 * Fax 615-726-3404

CASE NARRATIVE

Client: Parsons Engineering Science

Attn: Lynnea Peterson

1700 Broadway, Suite 900

Denver, CO 80290
Client Project: WURTSMITH BIOVENTING . Matnx: SOIL/WATER
Laboratory Project: 117229 Number samples: -10/3
Date Received: 10/16/98 . Date Collected: 10/15/98 — 10/15/98

Sample Receipt Notes: All samples were received in good condition, properly preserved. All analyses were
performed within method specified holding times. :

QA/QC Summﬁry:

Volatile Organic Method 8260B — Water:

1. All surrogate, matrix spikes, matrix spike duplicate, and laboratory control sample recoveries for this
analytical batch (#4751) were within acceptable quality control limits. The sample used for MS/MSD
analysis for this analytical batch was not part of this sample delivery group. All‘water samples in this
delivery group are reported as not detected for all analytes. Quantitation on unknown concentrations
were determined from the initial calibration curve using the average response factor when the % RSD
was less than or equal to 15%. All other analytes were calculated using linear regression.

~ Volatile Organic Method 8260B — Soil:

All surrogate and laboratory control sample recoveries were within acceptable quality control limits. The -
relative percent difference for Benzene and Chlorobenzene on the MS/MSD pair was above QC limits, as
‘was the recovery for benzene on the MSD sample. The sample used for MS/MSD analysis for this
analytical batch was SB9-14. Due to sample matrix issues, all soil samples in this batch (#4754) required
dilution for analysis.. Quantitation on unknown concentrations were determined from the initial calibration
curve using the average response factor when the % RSD was less than or equal to 15%. All other analytes -
were calculated using linear regression. ' - o :

Q. mahad)

Johnny A. Mitchell - '
Director of Technical Services
Specialized Assays, Inc.




SPECIALIZED ASSAYS
ENVIRONMENTAL

REFERRING CLIENT

Account: 8185

Parsons Engineer ing/AFCEE Exte

Doug Scott

1700 Broadway Ste 900

Page | <42

IERANRI
Tt
| AN

TI1 1113111
;a;
T 1T 11

7A-0530937

2960 Foster Creighton Drive
Nashville, TN 37204
615-726-0177, 800-765-0980
FAX 615/726-3404

Denver, CO 80290
Ph: 303-831-8100 Fax: 303-831-8208 Specialized Assays: (800) 765-098
CONTROL NUMBER (FOR LAB USE ONLY) PROJECT # PO. »
! [\ 1024 J26876.69120
S (Signature-Please Print) PROJECT NAME
uU' r‘LSm :'ﬂ\ 8()(}'@9‘\#{.9
AB USE ONLY 1|8 :
" ACC# SAMPLE DESCRIPTION DATE TIME | 8| Z.| & ANALYSIS REQUESTED
A=l RN . — 3
T e 56}‘3—9_3 Ia//‘//¢8’ )4 30 Y 8}(00
2718 — {
S IS 85-323 v b | |+ |3 (
‘ )
e _ (
127147 S@b—‘/a " 1 SH >~ 3 !
12
A1Z271482 S@/gﬂ_go tt Jo20 a~ |3 l/(
187189 l‘§57_ao e /?CO — 3 Iy
3.187170 389&_}/ Al 1796 D 3 ‘{
— i ‘
Y1E7071 < R
58521 e B
ALET7L72 . V]
S86L-)x2 M_//s/pdr 9ce ~ |3
CRTLT7E {
S89-/14 - ] |~ |3 !
1L S89-1t4 MS 3 wl |~13 4 )
?d ¥ (Signature) Date / Time Received by: (Signature) Received\fog Laboratory by: Date / Time
{
i wstlof 13 0 PJUU( = b ks o
shed by: (Signature) Date / Time Received by: (Signature) Remarks U L
‘shed by: (Signature) Date / Time Received by: (Signature)
ished by: (Signature) Date / Time Received by: (Signature) AN 4
SAI Project #: [SAVAS A

T

r further assistance in completing the chain qg custody form ple.ase'refer to the instructions found on the opposite ¢



SPECIALIZED ASSAYS
ENVIRONMENTAL

Pgedot 2

REFERRING CLIENT

‘Account: 8185
Parsons Engineering/AFCEE Exte
Doug Scott

1700 Broadway Ste 900
Denver, CO 80290

Ph: 303-831-8100 Fax:

303-831-8208

111

TI1i11
11131

i

111

7A-053008

2960 Foster Creighton Drive
Nashville, TN 37204
615-726-0177, 800-765-0980
FAX 615/726-3404

specialized Assays: (800) 765-09¢E

CONTROL NUMBER (FOR LAB USE ONLY)

) ({71224

PROJECT #

226876 .69030

PO. »

3S (Signature-Please Print)

PROJECT NAME

W rhsacth Bzéuew ‘{‘(' “us

AB USE ONLY | 2|8
ACC# SAMPLE DESCRIPTION DATE TIME | S| & | & ANALYSIS REQUESTED
W3 S8 msp e pes | |YIF| SO
'f*?’?i’,’_a 55?"9-:1 1 yorde] >~ |3 ‘o
12717 — . ¢
£ R-') : 050 x| §36¢
1127174 " CJ
- £8-2 noo | |>|
1S TLT? —
~ rR-/ ~ |~ | 826
4
2 z
nd?:/dyigmwm) Date / Time Received by: (Signature) Received for Laboratory by: = Date / Time
£ et | 130 AYAEY 1 tufas] 91
uished by: (Signature) Date / Time Received by: (Signature) Remarks / !
iished by: (Signature) Date / Time Received by: (Signature)
hed By (Sgnature) Date / Time Reccived by: (Signature) o
SAI Project #: OOUUU“

\

~ Jor further assistance in completing the chain of custody form plgasé refer to the instructions found on the opposite



Client: l lm/LSOOS : ) ' 4
Cooler Received On: L%Z'_‘e/ﬁ\?_:‘-\nd Opened On: lv/w /48 " By: p/\vuf-\/swla“&km‘_

*

i

Cooler Receipt ¥orm

U

.(Signature)

foc
;
ustody seals on outside of cooler and INtaCt7....coesemessneemer s @ No

a. Ifyes what kind and where: F gn,\-]- 19“;14, : .

b. Were the signature and date correct?........ '.' .................... TUTTURRRRORPIPPR . No

]
1. Temperafure of Cooler when opened

2. Were €

. Were custody papers inside COOIEI T e iiteeeeerinanaseeeanensssasanassse st e - No
Were custody papers properly filled out (ink, signed, 1) ISR R RS _.. - No .
5. Did you sign the custody papers in the appropriate DIACET.ovvvermssermssnnsssnssasiteeess @ No

lo.Voble wm.a

6. What kind of packing material was used?

7. Was sufﬁment ice used (f appropnate)? ..................................................................

8. Did all bottles arrive in good condition (unbroken)?.......iccoeeeeees ereesrenseesnnnnensereannand @ No
9. Were all bottle labels complete (#, date, signed, pres, L 10) ) RN SR @ No
10. Did all bottle labels and tags agree with custody papers@ No
1 1.Were oorrect bottles used for the ana;ySIS TEQUESEEAT. . oeruerrerssrmsssssnssssensnsss s smssesess @ No

12. If present were VOA vxals checked for absence of air bubbles and noted if found’7 @ No

" 13. Was sufficient amount of sample sent in each BOUIET. e eeeeeeenreeresranesesnsseannesassaeTnae “{es) No
14, Were correct preservatives USEAT. o i (fes") No

15. Correctxve action taken, if necessary:

a. Name of person contacted:

b. Date




4-16-99 ;  8:05 ; SPECIALIZED ASSAYS- 8-13038318208;% 2/ 3
E[1EE)
/OA/M_ E.EE'E PAGE NO:
SPECIALIZED ASSAYS, INC. — ﬁp1_/
2224 BTX SOIL PREP LOG - wusrsr TS
SAMI;LE 1D SAMPLE WEIGHT () DILUTION METRQOD WORKLIST REMARKS
LS 43 5035 sl p—‘?ﬁ;
123 447 | / 4
J12LHEE 502 / {
vz 154 5.42 { |
[IHER 5.5 ,
122170 5.28 -
2. (Y5
[2HFT b
J2LHFS 5.345
I HE 5.2l v A b
g | So3s 510 nRel
1271448 445 !
[2HLY 442 [
2350 4.8
)2H51 5.33 l
1225 5. W v N |
2 E— C2b su35 e | WHET
[2752¢ 5.0 [ /
L2730 5+ 37= —J/ ' —L—
e
NG SoToToRS: REAGENTS:

R
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YVOLATILE ORGANICS - WATER

SUMMARY

’ N L
07 . o to -
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Units: wg/l
Dilution Factor: 1.
Adnalysis Method: EWBR6CB

SPECIALIZED ASSAYS, INC.
—mameme
AR ms mi 2960 Foster Creighton Dr. Sample Identificat ion
} PO. Box 40566
] Nashville, TN 37204-0566

B\ Phone 1-615-726-0177 EB-1

Matriz: Water Lab Sample ID: 98-A127173

pH: : Date Sampled:: 10/15/98

Date Received: 10/16/98
Analysis Date: 10/20/98
Analysis Time: 22:33

Delivery Group: 117229 Sample QC Group: 4751
Instrument: HP-B
FORM 1
CAS NUMBER ANALYTE CONCENTRATION FLAG
144-10-5 .. ...... i-Chlorehexane ............ 2. 5 U
71-43-2 ... ...... BETIZENE . . . .t i i et e 0.4 U
108-86—-1 .. ... ... Bromobenzene .............. 0.3 8]
784-97-5 . ... ... .. Bromochloromethane ........ 0.4 U
75-25-2 ......... BromofOTm ... .. v i 1. 2 U
74-83-9 .. ....... Bromomethane .............. 1.1 U
i04-51-8 . ....... m—-Butylbenzene ............ 1.1 U
135-98-8 ........ sec—Butylbenzene .......... 1.3 U
g8-0&6-6 ... ... ... t-Butylbenzene ............ 1.4 U
56-23~5 .. ... .... Carbon tetrachloride ...... 2.1 U
108-90-7 .. ...... Chlorobenzene ............. 0.4 U
75-00-3 ......... Chloroethane .............. 1.0 U
7663 .. ... .... ChloToform . ... ..., 0.3 U
74-87-3 .. ....... Chloromethane . ............ 1.3 1
F5-49-8 ......... 2-Chlorotoluene ........... 0.4 U
106—-43-4 . . ... ... 4-~Chlorotocluene ... .. ...... 0.6 U
P6E-12-8 ... ... 1, 2-Dibromo-3-chloroprTopane 2.6 Yy
124-43-1 . ....... Dibromochloromethane ... ... 0.5 U
74-95-3 .. ....... 1, 2-Dibromoethane ......... 0.6 U
74-95-3 ......... Dibromomethane ............ 2.4 U
95-50-1 ... ... ... 1,2-Dichlorobenzene ....... 0.3 U
S841-73-1 . ... . ... 1,3-Dichlorobenzene ..... .. 1.2 U
106—-46-7 .. ...... 1, 4-Dichlorobenzene ....... 0.3 U
75-71-8 ... ...... Dichlorodifluoromethane 1.0 8]
75-34-3 .. ... .... 1, 1-Dichlorocethane ........ 0.4 U
107-06-2 ........ 1,2-Dichloroethane ........ 0.6 U
75-35-4 ......... 1, 1-Dichloroethene ........ 1.2 U
156-59-2 ........ cis—1,2-Dichlorocethene .... 1.2 U
156—-60-5 ........ trans-1, 2-Dichlorocethene 0. 6 U
78-87-5 ......... 1,2-Dichloropropane ....... 0.4 U
142-28-9 ... .... 1,3-Dichloropropane ....... 0.4 U
S24-20-7 . ... . ... 2, 2-Dichloropropane . ...... 3.5 U
963-58-6 .. ... ... 1, 1-Dichloropropene ....... 1.0 U
10061-021-5 .. .... cis—1,3-Dichloropropene 1.0 U
10061-02-6 ... ... trans—-1,3-Dichloropropene . 1.0 U
100-41-4 . . ... ... Ethylbenzene .............. 0.6 U
B7-63-3 ......... Hexachlorobutadiene ....... 1.1 U
98-82-8 ......... Isopropylbenzene .......... 0.5 V)
99-87-65 ... ...... 4-Isopropyltoluene ........ 1.2 UO
COoPY 1

O
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2960 Foster Creighton Dr.
P O. Box 40566

] Nashville, TN 37204-0566
) Phone 1-615-726-0177

-
IS

Matrix: Water
pH: ,
Units: ug/l

SPECIALIZED ASSAYS, INC.

Sample Identification

EB~1

Lab Sample ID: 98-A127175
Date Sampled:: 10/15/98
Date Received: 10/16/98

FORM I
CAS MNUMEBER AMNALYTE " CONCENTRATION FLAG
75-09-2 .. ... .... Methylene chloride ........ 0.3 U
G3-20-3 .. ... ... Naphthalene ............... 0.4 U
103-65-1 ... .. ~...n—Propylbenzene ........... 0.4 YU
100-42-3 .. ... ... STYUTENE .. o vt i e e e 0. 4 U
630-20-6 .. ... ... i,1,1,2~Tetrachloroethane 0.5 U
79=-34-5 ... .. .... 1,1,2,2-Tetrachlorocethane 0.4 U
127-18-4 . ...... Tetrachloroethene . ........ 1.4 U
108-88-3 . ... .... Toluene ...........«cco... 1.1 U
87-61-&6 .. ....... 1,2, 3-Trichlorobenzene .... 0.3 U
120-82-1 .. ...... 1,2, 4-Trichlorobenzene .. .. 0.4 U
71-55-6 ... ... ... 1,1, 1-Trichloroethane ..... 0.8 U
79-00-5 .. ....... 1,1, 2-Trichloroethane ..... 1.0 U
79-01-6 .. ....... Trichlorocethene ........... 1.0 )
96-18-4 ... ... ... 1,2, 3-Trichloropropane .... 3.2 U
@5-63-6 .. ... 1,2, 4-Trimethylbenzene .. .. 1.3 U
1D8-67-8 ... ..... 1,3, 5-Trimethylbenzene .. .. 0.5 U
75-01-4 .. ... ..., Vinyl chloride ............ 1.1 U
75-27-4 ... ...... Bromodichloromethane ... ... 0.8 U
@5—-847—-6 .. ... ... c—-Xylene ............. . ..., 0.5 U
1i08-38-3 . ... . ... m, p—=Xylene ................ 0.5 U
79-69-4 .. ....... Trichlorofluoromethane 0.3 U

COPY 1

0000
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SPECIALIZED ASSAYS, INC. -

<NE) nani

A0 ] 2960 Foster Creighton Dr. Sample Identification
] PO. Box 40566

o Nashville, TN 37204-0566

S/ MY Phone 1-615-726-0177 EB-2
Matrix: Water lLab Sample ID: 98-A127176
pH: ‘Date Sampled:: 10/15/98
Units: wvg/l Date Received: 10/16/98
Dilution Factor: 1. _ Analysis Date: 10/20/98
Analysis Method: SWB8260B Analysis Time: 23:10
Delivery Growup: 117229 Sample GQC Group: 4751

Instrument: HP-B

FORM 1

CAS NUMBER ANALYTE CONCENTRATION FLAG
144-10~-5 . ... .... I1-Chlorochexane ............ 2.5 U
71-43-2 ... ... ... BenNzene ... .....c.coouieenonan 0.4 U
108-86—-1 - . ... ... Bromobenzene .............. 0.3 U
74-97-5 .. ... .... Bromocchloromethane ... ... .. 0. 4 U
75-25-2 ......... Bromoform ... ...... ... ..., 1.2 U
74-83-92 .. ....... Bromomethane .............. 1.1 U
104-51-8 .. ...... n-Butylbenzene ............ 1.1 U
135-98-8 ........ sec—Butylbenzene .......... 1.3 U
G8-0&6-&6 .. ... . ... t-Butylbenzene ............ 1.4 U
S56-223-5 ..... . ... Carbon tetrachloride ...... 2.1 U
108-90-7 .. ...... Chlorobenzene ............. 0.4 U
75=-00~-3 ......... Chloroethane .............. 1.0 U
&7-66-3 ... ... ... Chloroform ................ 0.3 U
74-87-3 .. ....... Chloromethane .. ........... 1.3 U
?5-49-8 ......... 2—-Chlorotoluene ........... 0.4 U
106-43—-4 .. .. .... 4-Chlorotcluene .......... . 0.76 Y
P6=-12-8 .. ... ... 1,2-Dibromo-~3—-chloropropane 2. 6 U
124-48-1 .. ...... Dibromochloromethane ...... 0.9 8]
74-95-3 .. ....... 1, 2-Dibrompethane ......... 0.6 U
74-95-3 .. ... .... Dibromomethane ............ 2. 4 U
P5-50-1 .. ....... 1,2-Dichlorobenzene ....... 0.3 U
S41-73—-1 .. ... ... 1,3-Dichlorobenzene ....... 1.2 U
106—-46-7 . ... .... 1,4-Dichlorobenzene ....... 0.3 U
75-71-8 ......... Dichlorodifluoromethane 1.0 U
75-34-3 ......... 1, 1-Dichloroethane ........ 0.4 U
107-06-2 .. ...... 1,2-Dichloroethane ........ 0.6 U
75-35-4 .. ....... 1,1-Dichloroethene ........ 1.2 U
156-59-2 ........ cis—1,2-Dichloroethene 1.2 U
156-60-5 ........ trans—-1,2-Dichlorocethene 0.6 U
78-87-5 ......... 1,2-Dichloropropane ....... 0.4 U
142~-28-9 .. ... ... 1,3-Dichloropropane ....... 0.4 U
594-20-7 ........ 2, 2-Dichloropropane ....... 3.5 U
563-58-6 .. ... ... 1, 1-Dichloropropene ....... 1.0 U
10061-01-5 ... ... cis—1,3-Dichloropropene 1.0 U
10061-02-6 ... ... trans-1, 3-Dichloropropene . 1.0 U
100-41-4 | . ... ... Ethylbenzene .............. 0.6 U

Hexachlorocbutadiene ....... 1.1 U

Icopropylbenzene .......... 0.5 U

4-Isppropyltoluene ........ 1.2 UOOOOOS

COPY 1




. SPECIALIZED ASSAYS, INC.
S}t
A i ﬁ?;:ﬁg;mm“D‘ Sample Identification
&Ei S Nashville, TN 37204-0566
3 S5 Phone 1-615-726-0177 EE-2
Matrix: Water Lab Sample ID: 98-A127176
pH: Date Sampled:: 10/15/98
Units: wug/l Date Received: 10/146/98
FORM 1
CAS NUMBER ANALYTE CONCENTRATION FLAG
75-09-2 .. ....... Methylene chloride ........ 0.3 U
gi-20-3 . ..... ... Maphthalerne .. ............. D. 4 U
i03—-65-1 .. ... ... n—Propylbenzene ........... 0.4 U
100-42-5 .. ...... Styrene . ... ..o D. 4 U
&30-20-6 .. ... ... i,1,1,2-Tetrachlorcethane . 0.5 U
FI-34-5 . ... ... .. 1,1, 2,2-Tetrachlorocethane . 0.4 U
127-18-4 <~ . ... ... Tetrachloroethene ... ... ... 1.4 U
108-88-3 . ....... ToGlBENE . . e e 1.1 U
87-61-6 .. ....... 1,2, 3-Trichlorobenzene . ... 0.3 U
120-82-1 .. ...... 1,2, 4~Trichlorobenzene .... 0.4 U
71~55-6 ......... 1,1, 31~-Trichloroethane ..... 0.8 U
79-00-5 ......... 1,1,2-Trichloroethane ..... 1.0 U
79-01-6 ... ... .. . Trichloroethene ........... 1.0 U
96=-18-4 ... ... ... 1,2, 3-Trichloropropane .. .. 3.2 U
G5~63—6 ... ... ... 1,2, 4-Trimethylbenzene .... 1.3 U
108-67-8 . ....... 1,3, 5-Trimethylbenzene .... 0.5 U
75-01-4 ... ...... Vinyl chloride ............ 1.1 U
75-27-4 .. ....... Bromodichloromethane ...... 0.8 U
P5-47-6 ......... o—-Xylene .................. 0.5 U
108-38-3 ........ m, p—Xylene ................ 0.5 U
75-69-4 .. ....... Trichlerofluoromethane 0.8 U

COPY 1
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Nashville,

i) Phone 1-615-726-0177

2960 Foster Creighton Dr.
gnasmwﬁé

SPECIALIZED ASSAYS, INC.

Sample Identification

TN 37204-0566
TB-1

S W TN T T $TEE I TEIT I S a0 e - — ———— ———

COPY 1

Matrix: Water Lab Sample ID: 98-A127177

pH: ' Date Sampled:: )

Units: wug/1 : -Date Received: 10/16/98

Dilution Factor: 1. Analysis Date: 10/20/98

Analysis Method: SWB240D Analysis Time: 23: 47

Delivery Group: 117229 Sample QC Group: 4731

Instrument: HF-E

FORM 1
CAS NUMBER ANALYTE CONCENTRATION FLAG
144-10-5 .. ...... 1-Chlorohexane ............ 2.5 U
71-43-2 ... ... ... Benzene .......... ... ..., 0. 4 U
108-86—-1 ... ...... Bromobenzene .............. 0.3 U
74=-97-5 ... ...... Bromochloromethane .. ... ... 0.4 U
75-25-2 .. ... .... Bromoform ... ... ... ... ..... 1.2 U
74-83-9 ......... Bromomethane .............. 1.1 U
104-51-8 ... ..... n—Butylbenzene . ........... 1.1 U
135-98-8 ........ sec—Butylbenzene .......... 1.3 YU
98-06-6 ... ... ... t—-Butylbenzene ............ 1.4 U
5&6-23-5 ... ... ... Carbon tetrachloride ...... 2.1 U
108-20-7 . ... . ... Chlorobenzene ............. 0.4 U
75-00-3 ......... Chlgoroethane .............. 1.0 U
b7-656-3 ... .. .... Chloroform ................ 0.3 U
74-87-3 ... ...... Chloromethane .. ........... 1.3 U
P5-49-8 .. ....... 2-Chlorotoluene ........... 0. 4 U
106—-43-4 | ... .... 4-Chlorotoluene ........... 0.4 U
F6~-12-B ... ... L. i1,2-Dibromo-3-chloropropane 2.6 U
124-48-1 .. ...... Dibromochloromethane . ... .. 0.5 U
74-95-3 ......... 1,2-Dibromoethane ......... 0.6 U
74-95-3 ......... Dibromomethane ............ 2.4 U
@5-50-1 .. ....... 1,2-Dichlorobenzene ....... 0.3 U
541-73-1 . ... .... 1,3-Dichlorobenzene ....... 1.2 U
106—-846-7 .. ... ... 1,4-Dichlorocbenzene ....... 0.3 U
75-71-8 ... ...... Dichlorocdiflucromethane 1.0 9]
79-34-3 .. ....... 1, 1-Dichloroethane ........ 0.4 U
107-06-2 .. ...... 1, 2-Dichloroethane ........ 0.6 U
75-35-4 ......... 1,1-Dichloroethene ........ 1.2 U
156-959-2 .. ...... cis—1,2-Dichloroethene .. .. 1.2 U
156-60-5 . .......trans—-1,2-Dichloroethene 0.6 U
78-B7-5 ......... 1,2-Dichloropropane ....... 0.4 U
142-28-9 . ... .... 1,3-Dichloropropane ....... 0.4 U
°oR4-20-7 . ... .... 2, 2-Dichloropropane ....... 3.5 U
963-58-6 . ... .... 1,1-Dichloropropene ....... 1.0 U
10061-01-5 ... ... cis—1,3-Dichloropropene 1.0 U
10061-02-6 ... ... trans—-1,3-Dichloropropene 1.9 U
100-41-4 . . ... ... Ethylbenzene ... ... ... ..... 0.6 9]
87-68-3 ......... Hexachlorobutadiene ....... 1.1 U
gg8-82-8 ......... Isopropylbenzene .......... 0.5 U
9P-87-6 ... ...... 4-Isopropyltoluene ........ 1.2 Cee ,
009020



SPECIALIZED ASSAYS, INC.
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COPY 1

, . . s .
ﬁ?§S$§£§m“D“ Sample Identification
Y. - Nashville, TN 37204-0566
B 28] Phone 1-615-726-0177 TE-1
Matrix: Water Lab Sample ID: 98-4Al127177
pH: Date Sampled::
Units: wug/l Date Received: 10/16/%78
FORM 1
CAS NUMBER ANALYTE CONCENTRATION FLAG
7o0-07-2 ... ... ... Methylene chloride ........ 0.3 U
P1-20-3 ... ... ... Naphthalene ............... 0. 4 8]
103-65—-1 . ... .. .. n—Propylbenzene ........... 0.4 U
i00-42-5 .. ... ... StYrene ... ... e 0.4 U
| 63O-20=6 .. ... ... 1,1, 1, 2-Tetrachloroethane 0. 5 U
' 79-34-5 ... ...... 1,1, 2, 2~-Tetrachlorocethane . 0. 4 v
127-18-4 - ... .... Tetrachlorocethene ......... 1.4 U
108-88-3 .. ...... Toluene .........ccuoiien.. 1.1 U
' 87-61-& ... ... ... 1,2, 3-Trichlorocbenzene .. .. 0.3 U
i20-82-1 ........ 1,2, 4-Trichlorocbenzene .... 0.4 U
71-55-6 .. ... ..., 1,1, 1~-Trichlorcethane ..... . 0.8 U
79-00-5 ... ...... 1,1, 2-Trichlorocethsne ..... 1.0 U
79-01-& ... ... ... Trichloroethene ........... 1.0 U
F&-18-4 ... ... ... 1,2, 3-Trichloropropane .. .. 3.2 U
Fo—-63-6 ... ... ... 1,2, 4-Trimethylbenzene .. .. 1.3 U
108-67-8 . ... .... 1,3, 5-Trimethylbenzene .... 0.5 U
75-04-4 ... ...... Vinyl chloride .......... . 1.1 U
75-27-4 ... ...... Bromodichloromethane . ... .. 0.8 U
Po-87=6 .. ... o—Xylene .................. 0.5 U
108-38-3 . ....... m, p—Xylene ................ 0.5 U
75-69-4 . ... ..... Trichlorofluoromethane 0.8 U
4 &
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3 2960 Foster Creighton Dr.
P O. Box 40566

SPECIALIZED ASSAYS, INC.

Sample Identification

b Nashville, TN 37204-0566
o “J3 Phone 1-615-726-0177 BLANK
Matrix: Water Lab Sample ID: BLANK
7 Dry Weight: Date Sampled:
Units: UG/L Dz=te Received: 10/146/78
Dilution Factor: 1. érialysic Date: 10/20/98
Analycis Method: 35WB260B Analycis Time: 135:36
Delivery Group: 117229 Sample QC Group: 47351
Instrument: HP-8
FORM I
' CAS NUMBEF ANALYTE COMCENTRATION FLAG
| 71—-43-2 ......... Benzene ............0c0... 0. 4 U
108-86—-1 .. ... ... Eromobenzene .. ............ 0.3 u
74=-97-3 ... ... .. Bromochloromethane ... ..... 0.4 U
753-25-2 .. ....... Bromoform ................. 1.2 u
74-83-9 .. ....... Bromamethane ... ........... 1.1 U
164-3%1-8 . ....... n—Butylbenzensa ............ 1.1 u
- 135-98-8 ........ sac—Butylbenzens .......... 1.3 U
8-0&~& .. ... ... t~Butylbenzene ............ 1.4 U
SE£-23-5 ... L. Carbon tetrachloride ...... 2.1 u
108-90-7 . ..... .. Chlorobenzen=s . ............ 0.4 U
75-00-3 .. ....... Chloroethane .............. i.0 U
L7663 ... ... ... Chloroform ................ 0.3 U
74-87-3 ......... Chloromethane .. ........... 1.3 U
| FS-49-8 .. ... .... 2-Chlorotoluene ........... 0.4 u
106—-43-4 ... ..... 4—Chlorotoluene ........... 0.6 U
@5—-12-8 .. ... .. .. 1,2-Dibromo-3-chloropropans 2.% u
124-48-1 ........ Dibromochloraomethane ...... 0.5 U
| 74-9353-3 .. ... .... 1,2-Dibromoethane ......... 0.6 U
74-93-3 . ... ... .. Dibromomethana ............ 2. 4 U
' F95-50-1 .. ....... 1,2-Dichlorobenzene ....... 0.3 U
| 541-73-1 ... ..... 1,3-Dichlorobenzene ....... 1.2 U
- 106-46-7 . ... .... 1, 4-Dichlorobenzena ....... 0.3 U
I 75-71-8 .. ....... Dichlorodifluoromethane 1.0 9]
759-34-3 ......... 1, 1-Dichloroethane ........ 0.4 U
107-06—-2 . ....... 1,2-Dichloroethane ........ 0.6 U
I 75-35-4 . ........ 1, 1-Dichloroethene ........ 1.2 U
156-59-2 . ... .... cis—1,2-Dichloroethene 1.2 U
156—-460-5 ... ... .. trans—-1,2-Dichloroethene 0.6 U
78-87-5 ......... 1,2-Dichloroprapane ....... 0.4 U
l 142-28-92 ........ 1,3-Dichloropropane ....... 0.4 U
S94-20-7 ... ... .. 2, 2-Dichlovropropane ....... 3. 5 U
263-38-6 ........ i, 1-Dichloropropene ....... 1.0 U
I 10061-01-5 . ... .. cis—1,3-Dichloropropene 1.0 u
100&61-0C2-6 . .. .. . trans-1,3-Dichloropropene 1.0 U
100-41—-4 . .. ... .. Ethylbenzene ... ... ........ 0.6 u
i B7-468-3 ......... Hexachlorobutadiene .. ... .. 1.1 U
f8-€2-8 .. ....... Isopropylbenzene . ......... 0.5 U
| 9F-87-& ... ... .. 4-Isopropyltoluene ... ..... 1.2 U
I 73-09-2 .. ....... Methylene chloride ........ 0.3 U

000012



a SPECIALIZED ASSAYS, INC.
-
Gty 8 2960 Foster Creighton Dr. Sample Identification
"L' e Nashville, TN 37204-0566
7 ‘+’A] Phone 1-615-726-0177 BLANMNK
Matrix: Water Lab Sample ID: BLANK
% Dry Weight: Date Sampled:
Units: UG/L Date Received: 10/14/98
FORM I
CAS NUMBER ANALYTE CONCENTRATIOMN FLAG
F1-20-3 . ........ Naphthalene ... ... ... ... ... 0.4 U
103-65-1 ... ... .. n—-Propylbenzene ........... 0.4 u
100-42-5 . ....... Styrene .. ... L o oo 0.4 U
&30-20-6& .. ...... i,1,1,2-Tetrachloroethane 0.5 U
79-34-35 ......... 1,1, 2,2=-Tetrachloroethane 0. 4 U
127-18-4 . ... .. .. Tetrachloroethene ... ... ... 1.4 U
108-88-3 <« ... .. .. Toluena .. ..... .. ... .. ... 1.1 )
87-&61-6 ......... 1,2, 3-Trichlorobenzene . ... 0.3 U
i20-82-1 ........ 1,2, 4-Trichlorobenzene .. .. 0. 4 U
71-85-& ... ...... 1,1, 1-Trichloroethane ... .. 0.8 U
79-C0-35 .. ....... 1, 1,2-Trichloroethane ..... 1.0 U
79-Cl1-&6 ......... Trichloroethene ........... 1.0 U
P6=-18-4 .. ... .... 1,2, 3-Trichloropropane .... 3.2 u
P9-&3-& .. ... ... 1,2, 4-Trimethylbenzene . ... 1.3 U
108-67-8 ... ... .. 1,3, 5-Trimethylbenzene .... 0.5 U
75-Ci-4 ... ..., Vinyl chlaoride ............ 1.1 U
79-27-4 ... ...... Evomodichloromefthane ...... 0.8 U
?S5-47-& ... ... ... o—Xylene ... ... ... ... ..., 1.1 U
168-38-3 . ... .... m, p—Xylene ................ 0.5 U
75-69-4 .. ... ... . Trichlorofluoromethane 0.8 U

COPY 1
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2A

117229W

WATER VOLATILE SYSTEM MONITORING COMPOUND RECOVERY
Lab Name: SPECIALIZED ASSAYS Contract:
Lab Code: SASSAYS Case No.: SAS No.: SDG No.:
EPA SMCH1 SMC2 | SMC3 TOT
SAMPLE NO. # # # ouT
01| VBLKO2 109 97 85 0
02| EB-1 114 97 96 0
03, _EB-2 117 g7 97 0
04| TB-1 119 98 97 0
05, 127137MS 125 100 100 0
06| 127137MSD 114 98 97 0
07 CONTROL 115 98 97 0
QC LIMITS
SMC1 = 1,2-Dichloroethane-d4 (70-131)
SMC2 = Toluene-d8 (83-115)
SMC3 = Bromofluorobenzene (73-119)

# Column to be used to flag recovery values
* Values outside of contract required QC limits
D System Monitoring Compound diluted out

page 1 of 1 FORM 11 VOA-1
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VOLATILE MATRIX SFIFKE/MATRIX SFIKE DJFLICATE

Lad: Spacialized Assays, Inc.
Mati-ix Spilke Samoie:
OC Brous: 4791
Splke Sasnle
Compounc Adcec Conc
Eernzena a20.a 0.0
Chlorobenzene 0.0 0.0
i,1-Dichnim-ceinens a0.0 LG
Toiuense S0.0 0.0
Tricnlorostnene 20.0 0.0
Solke mED
compound Acoed Conc %
poeEnzens 2.0
Chnioroosnzene 0.0 S2.0
1,1-Dicnicra=tnene 50.0 S1.0
Toluens 0.0 39.0
Tirichiorastnens S0.0 o94.0
.
Concentration Units: ug/l
RFZs O out o7 S ounsice GC limits.
Soike Recoveriee: O out of 10 outsice QC

SC.0
45.0
45.0
S4.0
47,0

105 6
104 12
102

O ) = e 2
M o oo Wi

58 - 133
S6 - 124
38 - 138
56 - 135
52 ~ 143

Recovery

Limits
53 - 133
55 - 126
=55 - 128
S6 - 135
52 - 143

NnNNNN4 e



FORM

VOLATILE

Lao: Soscializec Assays,
SD5: 117229
Comoouns

bBernizene
EiromcbDenzensg
ETH&LFM;UIOMEuﬁEnE
EVomoTorm
Eromometnane
n-Zutyiosnzens

SEC-bButyiosnIens
t-Sutvioenzene
Zarson tetrachlorics
Cnlovooenzene
chioroetnane
Chiovotorm
ChloromsEThnanse

z- LﬂanOTDAUE 12

4\
l

:l”
-
[}
~i
:I
ot

0
—
C
)]
3
1]

-

;.c—u;b\cmo—a—-hﬁor
Digpromechlorometnane
.c DlD)DmOEtua 2
ioromom=thane
E=Dicnlorocoenzer
.d -Dicnlorodenzean
J4~-Dicniorodenze
1cn10\04171u010meunane
1,1-Dicnlovrostnane
i.2-Dicniagro=tnane
l,i-Dicaloroetnena
cis-i,2-Dichlorosthens
trans-1,2-Dicnloroesnene
1,2-Dichioroorosans
.2-Dicnlorooropane

.8 Dichloronprooane
,i=Dicniorogroopene
zis-1,3-Dichlorooropens
wans-1,2-Dicnlovooropens
Etnyibenzene
hexacniorobutadiene
isopiropyloenzens
4-Isopranyltoluens
Mmethylene cnlorice

l‘

ne

l[l

C' bed s b U o

o ke
M

UI

i)

aoircpane

3A

0

S0
S0
50
S0
S0
S0
S0
30
S0
= (‘) .
50
90
S0
S0
S0
S0
20
S0
50
0
S0
30
S0
50
0
S0
30
S0
S0
o0
30
o0
S0
S0
o0
o0
S0
50

50

LAEIRATORY CONTROL RECOVERY

o~

w

g O gn U p
fu

0o g mfu v

w L o

~ A enp O o LN M Ulg Meenp ey 4~ O
U0 oM rg + ¥

o ¢
f

-

53
56
53
57
56
]
]
20

&0

116
114
11
114
116
120
106
106
ioe
104
112
122
100
116
12
114
1264
106
112
116
116
iig
Q5
108
100
=y

BIDVEN

N A1 [ Y
U L
bt b g b s B g

i
—
L L

=
Lo

oo

SN g W

Doy W Woon Loy

‘J\I\JUI\IU*

0—141
b6-142
70-13%7
72-139
72-134
74-128
S52-130

70-142

73-144
68-141
70-144
&E~131

74=-140
75-137
53-133
70-140
69-130
£4-133
7i-141
58-140
70-147
68-138
b4-154

TING
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FGRM 3Aa

VOLATILE LABORATORY CONTROL RECOVERY

~ab: Soecializec Assays, Inc. Froject: WLRTSMITA BIOVENTING
mashtraizne. ‘ 50 61 122 42-153
-m-fropylpenzens S0 a7 114 Sg-168
Snvrens S50 54 1038 &E-137
L.i.1,2-Tetrachloroetnans 0 4 103 £7-1323
1,1.2,8-T 50 2 124 b4-155
T acn 20 S0 100 59-132
7 a0 a7 114 75-1354
1 50 55 110 42-152
i o0 o2 104 o95-142
! S0 g5 110 73-136
i,1, S0 &0 iz0 72-138
Tricioloreetnens S0 S0 100 73-136
1,2,3-Trichloroprooane 50 b4 128 S3-147
L2 4-Trimetnylbenzena S50 3 104 73-138
1.2,9-Trimetnyidenzene S0 o4 108 74-137
Yinyl chlomrice ) 44 8S S4-154
Bromogichioromethane S0 &2 ic4 &7-136
c—-Xylene 50 4 112 70-143
m,D-Xyiene o 30 23 110 62-136
TricnloratiudromeEtnans SG 4 75 &&—-142

—t

Concznuration units: ug/

mecoveries: O out of 39 outside @C limits.
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. SPECIALIZED ASSAYS, INC.
i e
1 - H - . . .
73 : ﬁ?;f%;fﬁw”m‘ Sample Identification
o Nashville, TN 37204-0566
. 28] Phone 1-615-726-0177 SB25-23
Matrix: Soil Lab Sample ID: 98-A1271&3
% Dry Weight: F0. Date Sampled: 10/14/28
Units: ug/kg dry weight Date Received: 10/16/78
Cilution Factor: 125. dnalysis Date: 10/19/98
Analysis Method: SWE246CB Analysis Time: 11:14
Delivery Group: 11722% Sample GC Group: 4754

Instrument: HP-2

FORM 1

Cas NUMBER ANALYTE CONCENTRATION FLAG
144-10-5 .. ... ... i-Chlorohezane ............ 347. U
71-43-2 ... ... ... Benzene ... .. ... ... =278. U
108-86-1 . ... ... Bromobenzene . ............. 278. U
1z24-48-1 . ... .... Bromochloromethane ... ... .. 278. U
7o-25-2 ... ... ... Bromoform ...... ... .. ... .. 833. U
74-83-9 .. ... ... Bromomethane . ............. &94. U
104-51-8 . ... .... n—-Butylbenzene ............ &94. U
135-98-8 ........ sec—-Butylbenzeme .......... 97z U
98-0&6-6 ... ... ... t—-Butylbenzerne ............ 7=, U
S6-23-5 ... ... .. Carbon tetrachloride . ... .. 1390 U
108-920-7 . ... .... Chlorobenzene .. ... .. .. .. .. 278. U
75-00-3 ... ...... Chloroethame .. .... ... ... ... 694, U
&7=66~3 ... ... ... Chloroform .. ..... ... ...... 278. U
74-87-3 ... ...... Chloromethane . ......... . 972. U
99-47-8 .. ... .... Z-Chlorotocluene ........... 278. U
106-43-4 .. ... ... 4-Chlorotocluene ........... 417, Y
96-12-8 ... ... ... 1,2-Dibromo—-3-chloropTropane 137. U
124-48-1 . ... .... Dibromochloromethane ... ... 417. 8]
74=-95-3 ... .. .... 1, 2-Dibromoethane ......... 417. U
74-5-3 .. ... .... Dibromomethane ............ 1390 U
9o5-S0-1 ... ... .. 1,2-Dichlorobenzene ....... 278. U
941-73-1 .. ... ... 1,3-Dichlorobenzene ....... 833. U
106—-46~-7 .. ... ... 1, 4-Dichlorobenzene ....... 278. 8]
75-71i-8 ... ... ... Dichlorodifluoromethane ... &£%4. U
75-34-3 ......... 1, 1-Dichleoroethane .. ... ... 278. 8]
107-06-2 . ... .... 1, 2-Dichloroethane ........ 417. U
7o-35-4 .. ....... 1, 1-Dichloroethene ... ..... 833. U
156-59-2 . ... .... cis—1,2-Dichlorocethene .. .. 833. U
156—-60-5 ... .. ... trans—-1,2-Dichlorcethene .. 417. U
78-87-5 ... ...... 1,2-Dichloropropane ....... 278. U
142-28-2 . ... .... 1,3-Dichloropropane .. ..... 273. U
574-20-7 ... ... .. 2, 2-Dichloropropane .. ..... 2780 U
563-58~6 ... .. ... 1, 1-Dichloropropene .... ... 594, U
10061-01-5 . ... .. cis—1,3-Dichloropropene ... 694, U
10061025 .. .. .. tranc—-1, 3-Dichloropropene . &694. U
100-41-4 . ... .. Ethylbenzene .. ... ... ... ... 3470
87-68-3 .. ....... Hexachlorocbutadiene .. ... .. 694, U

Isopropylbenzene . ... ...... 1110 .. U

4-Iscpropyltoluene .. ...... 833. . OBO




u SPECIALIZED ASSAYS, INC.
E — e
@ 2960 Foster Creighton Dr. Sample Identification
H rva t Nashville, TN 37204-0566
241 Phone 1-615-726-0177 SBE25-23
Matrix: Soil Lab Sample ID: 9B-A12716&3
% Dry Weight: 20. Date Sampled: 10/14/78
Units: wug/kg dry weight Date Received: 10/16/98
FORM 1
CAS NUMBER ANALYTE : CONCENTRATION FLAG
75-072-2 .. ....... Methylene chloride ........ 273. R ¥
Zi-20-3 ... ...... paphthalene .... ... . ... ... 1250
103-65-1 .. ... ... n—FPropylbenzene ........... 278. U
100-42-5 . ... .... Styrene ... ... o 278. U
&30-2D-6 . ... ... 1,1,1,2-Tetrachloroethane . 417. U
79-33-5 . ... ..... i, 1,2, 2-Tetrachloroethane . 278. U
127-18-4 ... .... Tetrachlorocethene . ........ 972. U
108-88-3 ........ Toluene .. ... ... .. €74, U
B7-61-& ... ... ... 1,2, 3-Trichlorocbenzene . ... =278. U
120-82-1 .. ... ... 1,2, 84-Trichlorobenzene .. .. 278. U
71-95-6 ... ... ... 1,1, 1-Trichleroethane ... .. 956. U
79-00-5 ... ...... 1,1, 2-Trichlorocethane ..... 694, U
79-01-6 .. ... .... Trichloroethene ........... 1370 U
g5-18-4 ... ... ... 1,2, 3-Trichloropropane .... 2780 U
95-63-6 .. ... . ... 1,2, 4-Trimethylbenzene .... 7220
108-67-8 .. ... ... 1,3, 5-Trimethylbenzene .... 2500 c e
75-01-4 ... ...... Vinyl chloride ............ 1250 A ¥
75-27-4 ... .. .... Bromodichloromethane ... ... 596. R &
6T L oo o—-Xylene .......... ... 694, R ¥
bbl6 L m, p—Xylene ................ 14000
75-6%-4 .. ... .... Trichlorofluoromethane . ... 554. R ¥

000130

COPY 1



|| mEm

2960 Foster Creighton Dr.
P O. Box 40566
Nashville, TN 37204-0566

)4 Phone 1-615-726-0177

SPECIALIZED ASSAYS, INC.

Sample Identification

SBS5-22

Matrix: Soil Lab Sample ID: 9B-A127166

% Dry Weight: Z0. Date Sampled: 10714798

Units: wug/kg dry weight Date Received: 10/16/98

Dilution Factor: 1253. Analysis Date: 10/19/98

Analysis Method: SWB26CE Analysis Time: 11:30

Delivery Group: 117229 Sample QC Group: 4734

Instrument: HP-2

FORM I

CaS NUMBER AMALYTE CONCENTRATION FLAG
134-310-5 .. ... ... i—-Chlorohexane ............ 347. U
Fi-43-2 ... ... ... Benzene ... ... 278. U
108-86—1 - ... .. .. Bromobenzene ... ... ... ..... 278. U
124-48-1 .. ...... Eromochloromethane ........ 278. U
75-25-2 .. ....... BTomoform . ... v it 833. U
74-33-9 .. ....... Bromemethane ... ... ........ 694, U
104-51-8 ........ n~Butylbenzene ............ 694, U
135-98-8 ........ sec—Butylbenzene .......... 556. J
G8-0b6=-6 .. ....... t-Butylbenzene ............ Q72. U
56-23-9 .. ... .. .. Carbon tetrachloride ...... 1390 U
108-90-7 .. ...... Chlorobenzene ............. 273. )
75-00-3 ......... Chloroethane .............. 694, U
67=66-3 ... ... Chloroform . ... ... ...« .. ... 278. 8]
74-87-3 ... ...... Chloromethane ............. 272. U
95-49-8 .. ....... Z—-Chlorotoluene ........... 278. U
106-43-4 .. ... ... 4-Chlorotocluene ........... 417. U
P&—-12-8 ... ... ... 1, 2~Dibrome—3—chloropropane 137. U
124-48-1 ... ..... Dibromochloromethane .. .... 417. U
74-95-3 ... ...... i, 2-Dibrompoethane ......... 417. 8
74-95-3 ... ...... Dibromomethane ............ 13720 U
P5-30-1 ... ...... 1, 2-Dichlorobenzene ....... 278. U
541-73-1 . ....... i, 3-Dichlorobenzene ....... 833. 9]
106—-46-7 .. ... ... i,4-Dichlorobenzene ....... 278. U
70-71-8 .. ....... Dichlorodifluoromethane 694, U
75-34-3 .. ....... 1,1-Dichloroethane ........ 2738. U
107-0&-2 . . ... ... 1, 2-Dichlorocethane ........ 417. U
75-35-4 ......... 1,1-Dichleroethene .. ...... 833. W
156=-59-2 .. ...... cis—1,2-Dichloroethene 833. U
156—60-5 .. ... ... trans—1, 2-Dichloroethene 417. U
78-87-5 ......... i, 2~Dichloropropane ....... 278. U
142-28-9 ........ 1,3-DichloTopropane ....... 273. U
SP4-20-7 .. ... ... 2,2-Dichloropropane ....... 2780 9]
563-58-6 .. ... ... 1, 1-Dichloropropene ....... 674, YU
10061-01-5 ... ... cis—1,3-Dichloropropene ©F4. U
100610826 ... ... trans—-1, 3-Dichloropropene 694, U
100-41-4 .. ... ... Ethylbenzene .............. 2360
87-68-3 ... ...... Hezxachlorobutadiene ....... 674, U
$8-82-8 ......... Isopropylbenzene .......... 1110 U
97-87-6 ... ... ... 4-Isopropyltoluene ........ 833. U

COPY 1

000131




SPECIALIZED ASSAYS, INC.

2960 Foster Creighton Dr.

P O. Box 40566

@ | Nashville, TN 37204-0566
2 Phone 1-615-726-0177

Sample Identification

SB5-23

Matrixz: Soil Lab Sample ID: 98-Al1271&6é

% Dry Weight: 20. Date Sampled: 10/14/378

Units: ug/kg dry weight Date Received: 10/16/98

FORM 1
CAS NUMBER ANALYTE CONCENTRATION FLAG
75-09-2 ... ... ... Methylene chloride ........ 278. U
Gi-20-3 ... ... ... Maphthasleme . ... ... ........ g7
i03-65-1 . ... ... n—Fropylbenzene ........... 278. U
100-42~-5 .. ... ... Styrene .. ... ..o o 278. U
630-20-6 .. ... ... i,1,1,2-Tetrachlioroethane 41i7. U
79-34-5 .. ... ..., 1,1, 2,2-Tetrachloroethane 278. U
127-18-4 .~ ... ... Tetrachloroethene . ... ... .. ?72. U
198-88-3 . ....... Toluene ........... ... &94. U
87-&1-6 ... ... ... 1,2, 3-Trichlorocbenzene 278. U
I 120-82-1 .. ...... 1,2, 4-Trichlorobenzene 278. U

71-55-6 ... ... ... 1,1, 1-Trichloroethane ..... 556. S
79-00-5 ......... 1,1, 2-Trichlorocethane ... .. 694, 9
79-01-6 .. ... ... Trichloroethene ........... 1390 U
g5—-18-4 ... ... ... 1,2, 3-Trichloropropane 2730 U
@5-63-5 ... ... 1,2, 4-Trimethylbenzene .... Q7. U
108-67-8 .. ... ... 1,3, 5-Trimethylbenzene .. .. 2220
75-01-4 .. ... .... Vinyl chloride ............ 1250 U
75-27-4 ... ... ... Bromocdichloromethane . ..... 556. U
6615 L o—Xyleme ........... ... ... 694. U
&&816 . m, p—Xylene ........... ... ... 10800
75-69-4 .. ... .... Trichlorofluoromethane 556. YU

COPY 1

000132



I} mas

2960 Foste
PO. Box 4

imwmeag ¥ 3

r Creighton Dr.
0566

Nashville, TN 37204-0566

s5)1 Phone 1-615-726-0177

Matrix: So

il

I SPECIALIZED ASSAYS, INC.

Sample Identitfication

SBS-12

l.ab Sample ID:

8-4127167

COPY 1

% Dry Weight: e35. Date Sampled: 10,14/98

Units: uwg/kg dry weight Date Received: 10/146/978

Dilution Factor: 3. Analysis Date: 10/23/98

Analysis Method: SWB260B Analysis Time: 0: 39

Delivery Group: 117227 Sample QC Group: 4754

Instrument: HF-2

FORM I

CAS NUMBER ANALYTE CONCENTRATION FLAG
144-10-95 . ... .... i-Chlorohezanme ............ 13. 2 U
731-43-2 ... ...... BENZBNE . . . . it i e i ie e e 10. 5 v
108-86—-1 -~ . ... ... Bromobenzene .. ............ 10. 5 U
124-48-1 .. ...... Bromochloromethane ... ..... 10. 5 U
75-25-2 ... ... ... Bromoform ...... ... ... 31. 6 U
74-83-% .. ....... Bromomethane .. .... ... .. ... 26. 3 U
104-51-8 . ... .... n—-Butylbenzene ............ 26. 3 U
135-98-8 ....... .sec~Butylbenzene .......... 346. 8 U
Ge-06-6 . ... .. ... t-Butylbenzene ............ 36. 8 U
S5&6-23~-5 ... ... ... Carbon tetrachloride 5. 6 U
108-90-7 ... ... .. Chlorobenzene ............. 10. 5 )
75-00-3 .. ....... Chloroethane .. ............ 26. 3 v
&7-66-3 .. ... Chloroform ..... .. ... ... ... 10. 5 U
74-87-3 .. ....... Chloromethane -. ... . ... ..... 36. 8 U
?5-42-8 ... ... ... 2-Chlorotoluene ... ........ 10. 5 U
106—-43-4 . . ... ... 4-Chlorotcluene ........... 15.8 U
?&—-1=2-8 ... 1, 2-Dibromo—-3—-chloropropane 5.3 U
1z24-48-1 . ....... Dibromocchleoromethane ... ... 15. 8 U
74-95-3 ... ...... 1,2-Dibromoethane ......... 15.8 U
74-95-3 ......... Dibraoamomethane ............ 52, 6 U
P5-50-1 ... ... ... 1. 2-Dichlorobenzerne .. .. ... 10. 5 U
941-73-1 . ... . ... 1, 3-Dichlorobenzene ....... 31. 6 U
1D06-46-7 . . ... ... 1,4-Dichlorobenzene .... ... 10. 9 V]
75-71-8 ... .. .... Dichlorodifluoromethane 256. 3 U
75-34-3 ... ...... 1,1-Dichloroethasne .. ...... 10. 5 U
107-06—-2 . ... .... 1,2-Dichloroethane ........ 15.8 U
75-35-4 .. ....... i, 1-Dichloroethene ........ 31. 6 U
156-59-2 ... ... .. cis—1,2-Dichloroethene 31. 6 Ry
156—-60-5. . ....... trans—-1,2-Dichlorocethene 15.8 U
78-87-5 ......... 1,2-Dichloropropane ....... 10. 5 U
142-28-9 .. ... ... 1, 3-DichloropTopane .. ... .. 10. 5 U
S974-20-7 .. ... ... 2, 2=-Dichloropropane ....... 105. U
S563-58~6 .. ... ... 1, 1-Dichloropropene . .... .. 26. 3 U
10061-01-5 ... ... cis—1,3-Dichloropropene 26. 3 U
10061-02-6 ... ... tramns—1, 3-Dichloropropene 26. 3 U
100-41—-4 . ... ... Ethylbenzene .............. 15. 8 U
87-68-3 ......... Hexachlorobutadiene ..... .. 26. 3 1
?383-82-8 .. .... ... Icsopropylbenzene .......... 42,1 U
97-87-6 ... .. ... . 4-Icopropyltocluene ... ... .. 31.6 U

0090133



SPECIALIZED ASSAYS, INC.

2960 Foster Creighton Dr.
P.O. Box 40566

) 0 o

Sample Identification

Nashville, TN 37204-0566

&) Phone 1-615-726-0177 SES~12

Matrix: Soil

Lab Sample ID: 28-Al1271&7

B

007134

% Dry Weight: ?3. Date Sampled: 10714798
Units: wug/kg dry weight Date Received: 10/146/78
FORM I
CaS NUMBER ANALYTE CONCENTRATION FLAG
7o-09-2 ... ... ... Methylene chloride ........ 10. 5 U
@i-20-3 ...... ... Naphthalenme ... ... .. .. ..... 10.5 U
103-65-1 ... ... n—Propylbenzene ... ........ 10. 5 U
1i00-42-5 .. ... ... Styrene ..., ... .o oo 10. 5 U
| 630-20-6 .. ... ... i, 1,1, 2~Tetrachloroethane 15. 8 U
77-34-5 ... ... ... 1,1, 2,2-Tetrachlorocethane . 10. 5 U
127-18-4 ... .. .. Tetrachloroetherne . ... .. . 356. 8 U
108-88-3 .. ... ... Toluene ... .. ... ... . ... ..., 26. 3 U
87-61-6 ... ... ... 1,2, 3-Trichlorobenzene 10. 5 U
I 120-32-1 . ... .... 1,2, 4-Trichlorobenzene .... 10. 5 U
71-55-6 .. ... . ... 1,1, 4-Trichlcroethane ..... 21.1 U
79-00-5 ......... 1,1, 2-Trichloroethane ... .. 26. 3 U
79-01-6 ... ... ... Trichlorocethene ........... 52. 6 U
9565-18-4 ... ... ... 1,2, 3-Trichloropropane 105. U
G5—-63-6 ... ... ... 1,2, 4-Trimethylbenzene 36.8 U
108-67-8 .. ...... 1,3, 5-Trimethylbenzene .... 15.8 U
75-01-4 ... ... ... Vinyl chloride ......... L. 47. 4 U
75-27-4 .. ... ... Bromodichloromethane ...... 21.1 YU
6615 ... o=Xylene ................ .. 26. 3 U
6616 Lo m, p—Xylene ................ 15. 8 U
759-69-4 ... ...... Trichlorofluoromethane 21. 1 U
!
F COPY 1



SPECIALIZED ASSAYS, INC.
——— ]
A\'s 3 2960 Foster Creighton Dr. Sample Identitication
] RO. Box 40566
Nashville, TN 37204-0566
Phone 1-615-726-0177 SBisA-20
Matriz: Soil Lab Sample ID: 98-A1271&8
% Dry Weight: 22. Date Sampled: 10/14/98
Units: wug/kg dry weight Date Received: 10/146/98
Dilution Factor: 128, Analysis Date: 10/192/98
Analysis Method: SWE260CB Analysis Time: 13:03
Delivery Group: 11722¢ Sample GC Group: 47534
Instrument: HF-2
FORM 1
CaS NUMBER ANALYTE CONCENTRATION FLAG
144~-10-5 .. .. .... i-Chlorchexane . ... ... ..... 340. U
71-43-2 ... ... ... Benzene ................ ... 272. U
108-86—-1-........Bromobenzens .............. 272. Y
124-48-1 .. ... ... Bromochloromethane ... ... .. 272, )
75-25-2 ... ... ... Bromoform ................. 815. U
74-83-9 ... ...... Bromoemethane .. ... ......... 679, U
104-51-8 .. ... ... n—Butylbenzene ............ &79. U
135-%8-8 ........ sec—Butylbenzene .......... 951, U
98-0b6-6 .. ... L. t-Butylbemzene ............ @51. U
S6—-23-5 ... ... ... Carbon tetrachloride ...... 13&0 U
108-20-7 .. ... ... Chlorobenzene . ............ 272. U
75-00-3 ......... Chloroethane .. ... ... ...... &679. U
67663 ... ... ... Chloroform ................ 272. U
74-87-3 .. ....... Chloromethane ............. 951. U
?5-49-8 ......... 2-Chlorotoluene ... ........ 272. U
106-43-4 .. ... ... 4~Chlorotocluene ........... 408. U
Q6—-12-8 ... ... ... 1, 2-Dibromo-3-~chloropropane 136. U
124-48-1 . ... . ... Dibromochloromethane . ... .. 408. U
74-95-3 ......... 1.2-Dibromocethane ......... 408. U
74-95-3 ......... Dibromomethane ............ 1360 U
95-50-1 .. ... ... 1,2-Dichlorobenzene ....... 272, U
541-73-1 ... ..... 1, 3-Dichlorobenzene . ... ... 815. U
106—-4846-7 ... ... .. 1, 4-Dichlorobenzene ....... 272. U
79-71-8 ... .. ....Dichlorodifluvoromethane ... 679. U
75-34-3 .. ... .... 1, 1-Dichloroethane ........ 272. U
107-06-2 ... ..... 1, 2-Dichloroethane ........ 408. U
75-35-4 ......... 1, 1-Dichlorocethene ........ 315. U
156-59-2 . ... . ... cis—1,2-Dichloroethene .... 815. U
156—-60-5 ........ trans—1,2-Dichloroethene .. 4083. U
78-87-5 ......... l1,2-Dichloropropane ....... 272. U
142-28-9 . ... .... 1,3~-Dichloropropane ....... 272. U
974-20-7 ... ... .. &, 2=-Dichloropropane ....... 2720 U
563-58-6 .. ... ... 1,1-Dichloropropene ....... &753. U
10061-01-5 ... ... cis—1,3-Dichloropropene ... 679, Y
10061-02~-6 . ... .. trans—-1, 3-Dichloropropene . &75. U
i00-41-4 . ... . ... Ethylbenzene ........ ... ... 815.
87-&8-3 ... ...... Hexachlorocbutadiene .. ... .. &75. U
93-82-8 ......... Isopropylbenzene .......... 1090 U
§59-87-6 ... ... .. 4—-Isopropyltoluene ... ... .. 815. U

009135




K SPECIALIZED ASSAYS, INC.
e
o 2960 Foster Creighton Dr. Sample Identification
@] Nashville, TN 37204-0566
M} Phone 1-615-726-0177 EB184-20C
Matrix: Soil : Lab Sample ID: 98-A1271468
% Dry Weight: 2. Date Sampled: 1i0/14/98
Units: ug/kg dry weight Date Received: 10/16/98
FORM 1
CAaS MNUMBER AMNALYTE CONCENTRATION FLAG
75-07-2 .. ... . ... Methylene chloride ........ 272. U
Pi-20-3 .. ... .... Maphthalene . ... ... ... ..... 543.
i 103-65-1 . ... .. .. n—FPropylbenzene ........... 272. U
| 100-42-5 ... .. ... Styrene ... ... .. o 272. U
‘ &30-20-6 ... .. ... i, 1,1, 2-Tetrachlorcethane 408. U
| 75-34-5 ... ... ... 1,1, 2, 2~-Tetrachloroethane . 272. U
' 127-18-4 ... .... Tetrachloeroethene ......... 951, U
| 108-88-3 .. ... ... TJoluene . .... ... ... 0. 679. 9]
‘ g7-61-6 .. ... .... 1,2, 3-Trichlorobenzene . 272. U
l o 120-82-1 ... ... .. 1,2, 4~Trichlorobenzene .... 272. U
‘ 71-55-& .. ... ... 1,1, 1~Trichlorcethane ..... 543. U
79-00-35 ... ...... 1,1, 2-Trichlorocethane ... .. &77. U
79-01-6 .. ... L. Trichloroethene ........... 1360 U
96-18-4 ... ... ... 1,2, 3-Trichloropropane 2720 U
95-63-6 .. ... . ... 1,2, 4-Trimethylbenzene 2380
108-67-8 .. ...... 1,3, 5-Trimethylbenzene .. .. 5840
75-01-4 .. .......Vinyl chloride ............ 1220 U
| 75-27-4 ... ...... Bromodichloromethane ... ... 543. U
| 6613 ..o o oo o—Xyglene .................. &679. U
I 66816 ... m, p—=Xylene ................ 6520
79-69-4 ... ... .. Trichlorofluoromethane 543. U

{

009135



SPECIALIZED ASSAYS, INC.

P.O. Box 40566

U 0 S 4

2960 Foster Creighton Dr. Sample Identification

Instrument: HPF-2

F8-A127149
10/14/98
10/16/98
10/19/98
13: 39

Nashville, TN 37204-0566
“YM3 Phone 1-615-726-0177 SE7-20

Matrix: Eonil Lab Sample ID:

% Dry Weight: ?3. Date Sampled:

Units: ug/kg dry weight Date Received:
Dilution Factor: 123 Analysis Date:
Analysis Method: SWE26CE Analysis Time:
Delivery Group: 117229 Sample GC Group: 4754

FORM I

CAS NUMBER ANALYTE : CONCENTRATION FLAG
144-10-5 .. ... ... i~-Chlorohexane ............ 327. U
71-43-2 .. ... .... Benzene . ... .. .. ... 263. U
108-86—-1 . ... . ... Bromobenzene ... ... ... ... .. 263. U
124-48-1 . ... .... Bromochloromethane .. ... ... 263. U
75-25-2 ... ... .. BromaforTm . .. .. it 787. U
74-83-9 ......... Bromomethane .............. 693. U
104-51-8 ........ n—Butylbenzene ............ &53. U
135-%8-8 ........ sec—Butylbenzene .......... 921, U
98-06-6 ... ... ... t-Butylbenzene ............ 21, U
56=-23-9 ... ... ... Carbon tetrachloride ...... 1320 U
108-920-7 . ... ... . Chlorobenzene ............. 263. U
75-00-3 .. ....... Chloroethane .............. 58, 8]
L7-66-3 ... ... ... ChloTOofOTM .« . v it i e e et e e 263. U
74-87-3 ......... Chloromethane .. ........... 921. U
P5-49-8 .. ... . ... 2—~Chlorotoluene ........... 263. U
106-43—-4 . . ...... 4-Chlorotoluene ........... 395. V]
P&E=12-8 ... ... ... i,2-Dibremo—3—-chloTopropane 132. U
124-48-1 . ... .... Dibromochloromethane ... ... 395. U
74-95-3 .. ....... i,2-Dibromoethane ......... 395. U
74-95-3 ......... Dibromomethane ............ 1320 U
PE5-50-1 . ... ... 1,2-Dichlorobenzene ....... 263. U
541-73-1 . ... .... 1,3-Dichlorobenzene ....... 78%. U
106—-46-7 . ... .... 1,4-Dichlorobenzene ....... 263. U
75-71-8 .. ... .... Dichlorodifluoromethane . &958. U
75-34-3 ... ...... 1, 1-Dichloroethane ........ 263. U
107-06—-2 . ... .... 1, 2-Dichloroethane ........ 395. v
75-35-4 .. ....... 1, 1-Dichloroethene ........ 787. U
156-59-2 . ....... cis—1,2=-Dichlorocethene 78%. U
156-60-5 .. ... ... trans—1,2~-Dichloroethene .. 395. U
78-87-5 .. ... .. .. 1, 2-Dichloroepropane .. ... .. 263. U
142-26-9 . ... .... 1,3-Dichloropropane .. ..... 263. U
594-20-7 .. ... ... 2, 2-Dichloropropane ....... 2630 U
S63-98-6 ... ... .. 1, 1-Dichloropropene ....... 658. U
10061-01-5 ... ... cis—1,3-Dichloropropene 658. U
10061-02-5 ... ... trance—1, 3-Dichloropropene . 658. U
160-41-4 .. ... ... Ethylbenzeme .............. 3995. U
B7-68-3 ... .. .... Hexachlorobutadiene .. .. ... &58. U
93-82-8 ......... Isopropylbenzene . ......... 10350 U
F7-87-5 ... ... ... 4—-Isopropyltoluenre ........ 1970

COoPY 1
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SPECIALIZED ASSAYS, INC.

I} mEm»

2y
s

2960 Foster Creighton Dr.
P O. Box 40566
Nashville, TN 37204-0566
LAY Phone 1-615-726-0177

Matriz: Soil

Sample Identification

SBV-20

Lab Sample ID: FB-A127169

% Dry Weight: 23. Date Sampled: i0/714/98
Units: wg/kg dry weight Date Received: 10/146/98
FORM I

CAS MUMBER ANMALYTE CONCENTRATION FLAG
75-0%-2 . ... ... Methylene chloride ........ 263. U
F1-20-3 .. .. ..... Naphthalene ............... 3030

103-65—-1 ... . ... n—Propylbenzene ........... 263. v}
100-42-5 .. ... ... Styrene ....... .. 263. U
&630-20-6 .. ... ... i,1,31,2~Tetrachloroethane 395. U
79-34-5 .. ....... i, 1,2, 2~Tetrachloroethane 263. U
127-18-4 7. ... ... Tetrachloroethene ... ... ... 9z1. U
108-88-3 ... .. ... Toluene ................... &58. U
87-61-5 .. .... ... 1,2, 3~-Trichlorocbenzene .. .. 263. U
120-g2-1 . ... .... 1.2, 4-Trichlorobenzene .. .. 263. U
71-55~-6 ... ...... 1,1, 1-Trichlorcethane ..... 526. U
77-00-5 ... ...... 1,1, 2-Trichlorcethane ... .. 658. 1
79-01-6 ... ... ... Trichloroethene ... ... ..... 1320 U
96-18-4 ... ... ... 1,2, 3-Trichloropropane 2630 U
95-63-6 .. ... ... 1,2, 4-Trimethylbenzene 273100

108-67-8 ... .. .. 1,3, 5=Trimethylbenzene 10200

75-01-4 ... ...... Vinyl chleride ............ 1180 U
75-27-4 ......... Bromodichloremethane . ... .. 526. U
6615 ... o—Xulene .................. 8950

bblb .. M p=XYleme .. ... ... 26200

75-69-4 .. ....... Trichloroflucromethane S2s. 1

COPY 1
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! SPECIALIZED ASSAYS, INC.

2960 Foster Creighton Dr.
P.O. Box 40566
Nashville, TN 37204-0566
Phone 1-615-726-0177

Sample Identification

!
My
T
i ¢ 4

Sp28-21

N TN 2T —_—— L e e e

- COPY1

Matrix: Soil Lab Sample ID: 98-A127170

% Dry Weight: 83. Date Sampled: 10/14/98

Units: wug/kg dry weight Date Received: 10/16/98

Dilution Factor: S Analysis Date: 10/23/986

"Analysis Method: SWB240B Analysis Time: i:15

Delivery Group: 117229 Sample GC Group: 4754

Instrument: HP-2

FORM 1
CAS MUMBER ANALYTE CONCENTRATION FLAG
144-10-5 .. ... ... 1-Chlorochexane ............ 14 2 U
71-43-2 ... ... ... Benzene ............c.0cou... 11. 4 v
108-B&6—-1 ~....... Bromobenzene .............. 11. 4 U
124-48-1 . ... .... Bromochloromethane ... ..... i1. 4 Y
79=-25-2 .. ... ... Bromoform ................. 34. 1 U
74-83-9 ...... ...Bromomethane .............. 28. 4 V)
104-51-8 .. ...... n—-Butylbenzene ............ 28. 4 U
135-%8-8 ........ sec—Butylbenzene .......... 39.8 U
9E-0&6~6 . ... ... .. t—-Butylbenzene ............ 39.8 U
S&-23-5 .. ... ... Carbon tetrachloride ...... 56. 8 U
108-920-7 .. ... ... Chlorobenzene ............ . 11. 4 U
75-00-3 ......... Chloroethane .............. 28. 4 U
67-66-3 ... .. .... Chloroform .. .............. 11. 4 U
74-87-3 ... ...... Chloromethane .. ........... 39.8 )
?5-49-8 ......... 2-Chlorotoluene ........... 11. 4 U
106-43-4 . ... .... 4-Chlorotocluene .. ... ...... 17.0 U
P6—-12-8 ... ... ... 1, 2-Dibromo-3-chloropropane 5.7 U
124-48-1 ... ..... Dibromochloromethane ...... 17.0 U
74-95-3 ... ...... 1,2-Dibromoethane . ........ 17. 0 U
74-95-3 .. ... .... Dibromomethane ............ 56. 8 U
95-50~1 .. ....... 1,2-Dichlorobenzene .. ..... 11. 4 U
°241-73-1 .. ... ... 1, 3-Dichlorcbenzene ....... 34.1 U
106-45-7 .. ... ... 1,4-Dichlorobenzene ....... 11. 4 U
75-71-8 .. ... .... Dichlorodifluoromethane 28. 4 U
75-34-3 .. ....... 1,1-Dichloroethane ........ 11. 4 Y]
107-06-2 .. ...... 1,2-Dichloroethane ........ 17. 0 U
79-35-4 ......... 1, 1-Dichloroethene ........ 34. 1 U
156-59-2 ........ cis—1,2-Dichlorcethene 34. 1 U
156-60-5 .. ...... trans—1,2-Dichloroethene 17. 0 U
78-87-5 .. ... ..., 1,2-Dichloropropane .. ..... 11. 4 U
142-28-2 .. ...... 1,3-Dichloropropane .. ... .. 11. 4 U
SP4-20-7 .. ... ... 2, 2=-Dichloropropane ....... 114, U
963-58-6 .. ... ... 1, 1-Dichloropropene ....... 28. 4 U
10061-01-5 ... ... cis—1,3-Dichloropropene 8. 4 U
10061026 ... ... trans-1,3-Dichlocropropene 28. 4 U

100-41-4 .. ... ... Ethylbenzene .. ... ... ... ... 17. 0 U
B7-68-3 ......... Hexachlorobutadiene ....... 28. 4 U
?8-82-3 ... ...... Isopropylbenzene .......... 45. 5 9001 33
937-87-6 ... ...... 4-Iscopropyltoluene .. ... ... 34. 1 -
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] SPECIALIZED ASSAYS, INC.
E ity :
N 2960 Foster Creighton Dr.
r] PO. Box 40566
N Nashville, TN 37204-0566
<y E¥M Phone 1-615-726-0177

Matrix: Soil

Sample Identification

gB28-21

Lab Sample ID: 98-A127170

% Dry Weight: 88. Date Sampled: 10/14/98
Units: ug/kg dry weight Date Received: 10/16/98
FORM I
Cas NUMBER AMALYTE CONCENTRATION FLAG
75-09-2 ......... Methylene chloride ........ 11. 4 U
GLy-20-3 ... .. ..., Naphthalene ............... 11. 4 U
103-69-1 . ... ... n~Propylbenzene ........... 11. 4 U
100-42-5 .. ...... Styrene ..., .. .. i1. 4 U
630—-20-6 .. ... ... 1,1, 1, 2-Tetrachloroethane . 17. 0 U
79-34-5 ......... 1,1, 2, 2-Tetrachloroethane . 11. 4 U
127-18-4 ~ . ... ... Tetrachloroethene . ... ..... 39. 8 U
108-88-3 ........ ToOluenNe ..... ... 28. 4 U
87-61-6 ......... 1,2, 3-Trichlorobenzene .... 11. 4 U
120-82-1 . ....... 1,2, 84-Trichlorobenzene .. .. 11. 4 U
73-55-6 ... ... ... 1,1, 1-Trichlorocethane ... .. 2= 7 U
79-00-5 .. ....... 1,1, 2-Trichlorcethane ..... 28. 4 U
79-01-6 ...... ... Trichloroethene ........... 56. 8 U
96—-18-4 ... ... ... 1,2, 3-Trichloropropane . 114, U
G5—-63-6 ... ... ... 1,2, 4-Trimethylbenzene .... 37.8 U
108-67-8 . ....... 1,3, 5-Trimethylbenzene .. 17.0 U
75-01-4 .. ....... Vinyl chloride ............ 51.1 U
75=-27-4 .. ....... Bromodichloromethane . ... .. a2. 7 U
6615 .. ..o o—-Xylene ...... ... ... ..., 28. 4 U
bbls m» p—Xylene .............. .. 17. 0 U
75-69-4 ... ...... Trichlorofluoromethane 22. 7 U
000140

COoPY 1
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Nashville,

2960 Foster Creighton Dr.
P.O. Box 40566

TN 37204-0566

(& Phone 1-615-726-0177

SPECIALIZED ASSAYS, INC.

Sample Identification

SBEe-21
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COPY 1

Matrix: Boil Lab Sample ID: 98-A127171

%“ Dry Weight: 25. Date Sampled: 10/14/98

Units: ug/kg dry weight Date Received: 10/14/98

Dilution Factor: 1235 Analysis Date: 10/19/98

"Analysis Method: SWB240B Analysis Time: 14:52

Delivery Group: 11722% Bample QC Group: 4754

Instrument: HP-2

FORM I

CAS NUMBER ANALYTE CONCENTRATION FLAG
144—-10-5 .. ... ... i-Chlorochexane ............ 368. U
71-43-2 ... ...... BeEnNzene . ........c.c. e 294, U
108-86-1 . ...... Bromobenzene .............. 294, U
i24-48-1 .. ...... Bromochloromethane ........ 294, U
75-25-2 ... .. ..., Bromoform ... ... .. i 8Bz2. U
74-83-7 .. ....... Bromomethane .............. 735. U
104-51-8B8 ........ n—-Butylbenzene ............ 735. U
135-98-8 ........ sec—Butylbenzene .......... 1030 U
8-06-6 .. ....... t-Butylbenzene ............ 1030 U
56-23-5 .. ... .... Carbon tetrachloride ...... 1470 U
108-90-7 .. ... ... Chlorobenzene ............. 294, U
75-00-3 .. ....... Chloroethane ... ........... 7335. U
b7-66-3 ... .. ... Chloraform .. ..... ... ..... 294. U
74-87-3 .. ....... Chloromethane ............. 1030 U
95-49-8 ......... 2-Chlorotoluene ........... 294. U
106—-43-4 .. ...... 4-Chlorotoluene ........... 341, U
P&L-12-8 ......... 1,2-Dibromo—3—-chloropropane 147, U
124-48—-1 . ... .. .. Dibromochloromethane ...... 441 . U
74-95-3 ......... 1,2-Dibromoethane ......... 441, U
74-95-3 .. ....... Dibromomethane ............ 1470 U
95-50~-1 .. ....... 1, 2-Dichlorobenzene ....... 294. U
541-73-1 .. ...... 1, 3-Dichlorobenzene ....... 882. U
106—-46-7 .. .. .. .. 1, 4-Dichlorobenzene ....... 294, U
75-71-8 .. ... .... Dichlorodifluoromethane 735. U
75-34-3 ......... 1,1-Dichloroethane ........ 294, U
107-06-2 . ....... 1, 2-Dichloroethane ........ 441, U
79-35-4 ......... 1,1-Dichloroethene ........ 882. U
156-59-2 . ....... cis—1,2-Dichlorcethene 8a82. U
156-60-5 ........ trans—1,2-Dichloroethene 441. U
78-87-5 ......... 1,2-Dichloropropane . ... ... 294. U
142-28-9 .. ...... 1,3-Dichloropropane ....... 294, U
594-20-7 . ... .. .. 2, 2-Dichloropropane ....... 2940 U
563-58-6 ... .. ... 1, 1-Dichloropropene ....... 735. U
10064-01-5 ... ... cis—1,3-Dichloropropene 735. U
10061-02-6 .. .... trans-1,3-Dichloropropene 735. V)
100-41-4 . . ... ... Ethylbenzene .............. 588.
g7-68-3 ......... Hexachlorocbutadiene . ... ... 735. U
98-82-8 ......... Isopropylbenzene .......... 1180 U
9-87-6 ......... 4-Icsopropyltoluene ........ 882. U

009141
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2960 Foster Creighton Dr.
P O. Box 40566

Nashville, TN 37204-0566
Phone 1-615-726-0177

IDSBNEES ¢

Matrix: Soil
% Dry Weight:

Units: ug/kg dry weight

SPECIALIZED ASSAYS, INC.

Sample Identification

SBB-21

Lab Sample ID: 98-4A127171
BS. Date Sampled: 10/14/98
Date Received: 10/16/98

FORM 1

Cas MUMBER ANALYTE CONCENTRATION FLAG
75-09-2 ......... Methylemne chloride ........ 294, U
G1-20-3 ......... Naphthalene ............... 294.

103-65-1 ... ... .. n—PTopylbenzene ........... 294. U
100-42-5 .. .. .... Styrene ... ... e 294, 18
630-20-6 . ... .... 1,1, 1,2~Tetrachioroethane . 441, 8]
77-34-5 ... ...... 1. 1,2,2-Tetrachlorocethane . 294, U
127-18-4 .. ..... Tetrachlorocethene ......... 1030 U
108-88-3 . ....... Toluenme .. ... ... ... ... 735. U
87-&61-6 ... ... ... 1.2, 3-Trichlorobenzene .... 294, U
120-82-1 ... ..... 1,2, 4~Trichlorobenzene .. .. 294, U
71-55-6 .. ... . ... 1,1, 1-Trichlorocethane ... .. 588. U
79-00-5 ......... 1,1, 2~-Trichloroethane ... .. 735. U
79-01-&6 .. ... ... Trichlorocethene ... ........ 1470 U
96-18-4 ... ...... 1,2, 3-Trichloropropane . ... 2940 U
95636 ... ... ... 1,2, 4-Trimethylbenzene .. .. 1030

108-67-8 .. ...... 1,3, 5-Trimethylbenzene .... 441 .

75-01-4 ... ...... Vinyl chloride ............ 1320 U
79274 ... .... .. Bromodichloromethane ...... S588. U
66515 oo o—Xylene ............. . ..., 735. U
616 .. m, p—Xylene ................ 1760

79-69-4 ... ...... Trichlorofluocromethane .. .. 588. U

COPY 1

000142
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—y1] 2960 Foster Creighton Dr.
H PO. Box 40566

) Nashville, TN 37204-0566
\*484 Phone 1-615-726-0177

Matrix: Eonil
% Dry Weight:

Units: ug/kg dry weight
Dilution Factor: 123.
Analysis Method: SWE260E
Delivaery Group: 11722%

Instrument: HP-2

SPECIALIZED ASSAYS, INC.

Sample Identification

SB6-22

Lab Sample ID:

e9. Date Sampled:

Date Received:
Analysis Date:
Analysis Time:
Sample GC Group: 4734

?8-A127172
10/15/98
10/16/98
10/20/98
20: 08

FORM I

CAS NUMBER ANALYTE CONCENTRATION FLAG
144-10-5 .. ...... i-Chlorohexane ............ 351%. 8
71-43-2 ... ...... Benzene ...........c.c.oo... 281. )
108-36—1 -~ . ... ... Bromobenzene .............. =281. U
124-48~-1 ... ..... Bromochloromethane .. ... ... =281. U
75-25-2 ......... Bromoform ... ...... ... .. ... 843. U
74-83-9 ......... Bromomethane .............. 702. U
104-51-8 ........ n—-Butylbenzene ............ 702. V)
135-%8-8 ........ sec—Butylbenzene .......... 983. U
G8-06-6 ... ... ... t-Butylbernzene ............ 983. V)
S5&—-23-5 ... ... ... Carbon tetrachloride ...... 1400 U
108-90-7 .. ...... Chlorobenzene ............. 281. U
75-00-3 ......... Chloroethane ... ... ... ..... 702. U
E7-66-3 .. ... ... Chloroform ... ............. 281. U
74-87-3 ......... Chloromethane . ............ 983. U
95-49-8 .. ....... 2-Chlorotocluene ........... 281. U
106-43-4 . ... .... 4—Chlorotoluene ........... 421, U
96-12-8 .. ....... 1, 2-Dibromo—-3—-chloropropane 140. U
124-48-1 .. ...... Dibromochlorometharne ...... 4221, U
74-95-3 .. ....... 1,2-Dibromoethane ......... 421, U
784-95-3 ......... Dibromoemethane ............ 1400 U
?o-50-1 .. ... .... 1,2-Dichlorobenzene ....... =281. U
S41-73-1 .. ... ... 1,3-Dichlorobenzene ....... 843. U
106—-46-7 .. ... ... 1, 4-Dichlorobenzene ....... 281. U
75-71-8 ... ...... Dichlorodifluoromethane . 702. U
75-34-3.......... 1, 1-Dichloroethane ........ 281. U
107-06-2 .. ... ... 1,2-Dichloroethane ........ 4221 U
75-35-4 ......... 1,1-Dichloroethene ........ 843. U
156-59-2 . ....... cis—1,2-Dichlorocethene .... 843. U.
156-60-5 .. ...... trans—1,2-Dichlorocethene .. 4221. U
78-87-5 ....... ..1,2-Dichloropropane ....... 281. U
142-28-7 . ... .. .. 1,3-Dichloropropane ....... 281. U
994—-20-7 . ... .. .. 2,2-Dichloropropane ....... 2810 U
563-58-6 . ... ..., 1,1-Dichloropropene ....... 702. U
10061-01-5 ... ... cis—1,3-Dichloropropene 702. U
10061-02-6 ... ... trans—-1,3-Dichloropropene . 702. U
100-41-4 . . ... ... Ethylbenzene .............. 16300

87-63-3 .. ....... Hexachlorocbutadiene .. ... .. 702. U
98-82-3 ......... Isopropylbenzene ... ....... 1120 U
F9-87-65 ... ...... 4-Isopropyltoluene ...... . 1830

COPY 1




SPECIALIZED ASSAYS, INC.

Matrix: Soil

2960 Foster Creighton Dr.
P.O. Box 40566

111

Sample Identification

Nashville, TN 37204-0566

524} Phone 1-615-726-0177 SB&-22

Lab Sample ID: 98-A127172

% Dry Weight: 87. Date Sampled: 10/15/78
Units: wug/kg dry weight Date Received: 10/16/98
FORM 1
CAS NUMBER ANALYTE "CONCENTRATION FLAG
7o-07-2 ... ... .. Methylene chloride ........ 281. U
Gi-20-3 .. ... ... Naphthaleme . ... ... .. ... ... 3370
103-65-1 .. ... ... n—-Fropylbenzene ........... =281. U
106-42-5 .. ... ... Styrene .. ... 281. U
&E30-20—-6 . ... ... i, 1,1, Z~Tetrachloroethane 4. U
77-34-5 .. ... .. ..1,1,2,2-Tetrachloroethane . 281. U
127-18-4 . ... ... Tetrachlorocethene ... ...... 983. U
108-88-3 . ... . ... Toluene .......... ... ... 702. U
g7-61-6 ..... .. .. 1,2, 3-Trichlorobenzene 281. U
i20-82-1 . ... .... 1,2, 4-Trichlorobenzene . ... 281. U
71-S5-6 ... ... .. 1,1, 1-Trichloroethane ..... S562. U
79-00-5 ......... 1,1, 2-Trichloroethane ..... 702. U
79-01-6 ... ... ... Trichlorcethene .. ... ...... 1400 U
96—-18-4 ... ... ... 1,2, 3-Trichloropropane 2810 U
@5-63-b6 ... ... ... 1,2, 4-Trimethylbenzene 26800
108-67-8 . ....... 1,3, 5-Trimethylbenzene .. .. 9410
75-01-4 ... ... ... Vinyl chloride ............ 1260 U
75-27-4 ... ...... Bromodichloromethane . ... .. 562. U
6615 ..o o-Xylene ............ ..., 702. U
bbles ... ms, p—Xylene ................ 51100
79-69-4 Ce e Trichlorofluoromethane . S62. U
000144
COPY 1



e
2960 Foster Creighton Dr.
P O. Box 40566
Ty ] Nashville, TN 37204-0566
5 2] Phone 1-615-726-0177
Matrix: Soil

“ Dry Weight:

tini€s:

ug/kg dry weight

Dilution Factor: OS.

Analysis Method:
Delivery Group:

5W8260B

117229

SPECIALIZED ASSAYS, INC.

Sample Identification

SB9-14

Lab Sample ID:

97, Date Sampled:

Date Received:
Analysis Date:
Analysis Time:
Sample GC Group: 4734

?8-A127173
10715798
10/16/98
1i0/23/98
0: 03

Instrument: HP-2
FORM 1
CAS NUMBER ANALYTE CONCENTRATION FLAG
144-10-5 ... ..... i-Chlorohexame ............ 1i2. 9 U
7i-43-2 .. ... .... BENZENE . . . . it it i eie e 10. 3 U
108-86-1 - . ... ... Bromobenzene .............. 10. 3 U
124-48-1 .. ... ... Bromochloromethane ........ 10. 3 v
75-25-2 .. .. ... .. BTomofOoTmMm . .. .. it i e 30. 9 U
74-83-% .. ....... Bromomethane .............. 25. 8 U
104-51-8 . ... .... n—Butylbenzene ............ 25. 8 U
135-98-8 ........ sec—Butylbenzense .. ........ 36.1 U
98-06-6 .. ....... t-Butylbenzene ............ 36. 1 U
96-23-5 ... ... ... Carbon tetrachloride ...... 51.5 U
108-90~-7 . ... .... Chlorobenzene ............. 10. 3 U
75-00-3 ... ...... Chloroethane .............. 25. 8 U
67-66-3 .. ... ..., Chloroform ................ 10. 3 U
74-87-3 ... ...... Chlocromethane ............. 36. 1 U
P5-49-8 . ........ 2-Chlorotoluene ........... 10. 3 U
106-43-4 .. ...... 4~Chlorotoluene ........... 15. 5 U
96—-12-8 . ... .. ... 1,2-Dibromo—3-chloropropane 5.2 U
124-48—-1 ... ..... Dibromochloromethane . ... .. 15. 5 U
78-95-3 .. ....... 1,2-Dibromoethane ......... 15. 5 U
784~95-3 ... ...... Dibromomethane ............ 91. 5 U
25-90-1 ......... 1, 2-Dichlorobenzene ....... 10. 3 U
941-73-1 . ... . ... 1,3-Dichlorobenzene ....... 30. 9 U
106=46~7 . ... .... 1,4-Dichlorobenzene ....... 10. 3 U
75=71-8 ......... Dichlorodifluoromethane 25. 8 U
75-34-3 ......... 1, 1-Dichloroethane ........ 10. 3 U
107-06-2 . ....... 1,2-Dichloroethane ........ 15. 5 LV
759-35-4 .. ....... 1, 1-Dichloroethene ........ 30. 9 U
156~-59-2 .. ... ... cis—1,2-Dichloroethene .... 30. 9 U
156-60-5 . ....... trans—1,2-Dichlorcethene 15. 9 U
78-87-5 .. ....... 1,2-Dichloropropane ....... 10. 3 U
142-28-9 . .... ... 1, 3-Dichloropropane ....... 10. 3 U
594-20~-7 . ... .... 2, 2-Dichloropropane ....... 103. U
563-58-6 .. ... ... 1, 1-Dichloropropene ....... 25.8 U
100&61-01-5 ... ... cis—1,3-Dichloropropene 25.8 U
10061-02-6 ... ... trans—-1,3-Dichloropropene . 25. 8 U
100-41-4 . ... ... Ethylbenzene .............. 15. 5 U
B7-68-3 ... ...... Hexachlorobutadiene ....... 25. 8 U
98-82-8 .. ....... Isopropylbenzene .......... 41. 2 U
97-87-6 ... ... ... 4-Iscpropuyltoluene ........ 30. 9 U

COPY 1



SPECIALIZED ASSAYS, INC.

2960 Foster Creighton Dr.
P.O. Box 40566

Nashville, TN 37204-0566
Phone 1-615-726-0177

1Y 131

Matrix: Soil

Sample Identification

SE?-14.

Lab Sample ID: 98-A127173

% Dry Weight: 7. Date Sampled: 10/15/98
Units: ug/kg dry weight Date Received: 10/146/%8
FORM 1
CAS NUMBER ANALYTE CONCENTRATION FLAG
75-09-28 ... ...... Methylene chloride ........ 10. 3 U
Gi-20-3 ... ... ... Maphthaleme ............... 10. 3 U
103-65-1 .. ... ... n—-Propylbenzene ........... 10. 3 U
100-42-5 ........ SEYTENE ... .. it 10. 3 U
630-20—-6 .. ... ... 1,1, 1, 2-Tetrachloroethane 15. 5 U
79=-34-5 ......... 11,2, 2-Tetrachlorcethane 10. 3 U
127-18—-4 .~ ... ... Tetrachloroethene ......... 36. 1 U
108-88-3 . ....... TOlUBNE . .. . it e e 25.8 U
87-61=-6 .. ....... 1,2, 3-Trichlorobenzene 10. 3 U
120-82-1 . ... ..., {i,2,4-Trichlorocbenzene 10. 3 U
71-85-6 .. ....... 1,1, 1-Trichlorocethane ..... 20. 6 U
79-00-5 ......... 1,1, 2-Trichloroethane ... .. 25. 8 U
79-01-5 ... ... ... Trichloroethene ........... 51. 5 U
96—-18-4 ... ... ... 1,2, 3-Trichloropropane 103. v
@5—-63-6 ... ... ... 1,2, 4-Trimethylbenzene 36. 1 U
i08-67-8 ..... ... 1,3, 5-Trimethylbenzene 15. 5 U
75-01-4 . .. ...... Vinyl chleoride ............ 45. 4 U
75-27-4 .. ....... Bromodichloromethane ...... 20. 6 U
6615 L L. c—Xyleme .......... ... .. 25. 8 YU
bblbd .. m: p—Xylene ................ 1595 U
75694 ... ...... Trichlorofluoromethane 20. 6 U

CoPY 1
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2960 Foster Creighton Dr.
P.O. Box 40566

Nashville, TN 37204-0566
¥4 Phone 1-615-726-0177

T RR

Matrix: Soil
% Dry Weight:
Units:
Dilution Factor:
Analysis Method:

ug/kg dry weight
100. v
SW8260B

SPECIALIZED ASSAYS, INC.

Sample Identification

sSBe-22

Lab Sample ID:
Bé. - Date Sampled:
Date Received:
Analysis Date:
Analysis Time:

8-A127174
10/15/98
10/146/98
10/20/98
21:20

COPY 1

Delivery Group: 117229 Sample QC Group: 4754
Instrument: HP-2 '
FORM I
CAS NUMBER ANALYTE CONCENTRATION FLAG
| 144-10-5 .. ...... i—-Chlorochexane ............ 291. U
71-43-2 .. ... .... Benzene ... .... ... ... 5700
108-86—-1 -~ . ... ... Bromobenzene ... ... ... ..... 233. 1
124-48-1 .. ...... Bromochloromethane ... ... .. 233. U
75-25-2 ......... Bromoform ... .. e e e e e e 678. U
74-83-9 .. ....... Bromomethane .............. 581. U
104-51-8 .. ...... n—Butylbenzene ............ 581. U
135-98-8 .. ...... sec—~Butylbenzene .......... 814. U
98-06-6 ... ... ... t-Butylbenzeme ............ 814. U
S6-23-=5 .. ... ... ‘Carbon tetrachloride ...... 1160 U
108-90-7 ... ..... Chlorobenzene ............. 233. U
75-00-3 ......... Chloroethane .. ............ 581. U
E7-66-3 ... ... ... Chloroform . ............... 233. U
74-87-3 ......... Chloromethane .. ........... 814, U
?5-47-8 . ........ 2—Chlorotocluene ........... 233. U
106-43-4 ... ..... 4-Chlorotoluene ........... 349, v
P6-12-8 ... ... ... 1,2-Dibromo—-3-chloropropane 116, U
- 124-48-1 .. ... ... Dibromochloromethane ...... 349. U
74~-95-3 .. ....... 1, 2-Dibromoethane ......... 349. U
74-95-3 ......... Dibromomethane ............ 1160 U
| 95-50-1 ......... 1,2-Dichlorobenzene ....... 233. U
541-73-1 . ....... 1,3-Dichlorobenzene ....... 698. U
I 106—46-7 .. ...... 1,4-Dichlorobenzene ....... =233. U
| 75-71-8 .. ....... Dichlorodifluoromethane . 581, U
i 75-34-3 ... ...... 1,1-Dichlorocethane ........ 233. U
I 107-06-2 .. ...... 1,2-Dichloroethane ........ 349. U
75-35-4 ......... 1,1-Dichloroethene ........ 698. U
156-59-2 .. ...... cis—1,2-Dichloroethene .. 698. U
' 156-60-5 .. ...... trans—1,2-Dichloroethene .. 349. U
78-87-5 ... ...... 1,2-Dichloropropane ....... 233. U
142-28-9 .. ... ... 1,3-Dichloropropane ....... 233. U
594-20-7 .. ...... 2, 2-Dichloropropane ....... 2330 U
563-58~6 .. ... ... 1,1-Dichloropropene ....... o81. U
10061-01-5 ... ... cis—1,3-Dichloropropene o581. U
10061-02-6 ... ... trans—1, 3-Dichloropropene . 581. Y]
100-41-4 . ... .. .. Ethylbenzene .............. 56400 E
‘ 87-63-3 ......... Hexachlorobutadiene ....... 581. U
98-82-8 ......... Isopropylbenzene . ...... e 930. U
99-87-6 ... ...... 4-Isopropyltoluene ........ 11500

00014
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™ SPECIALIZED ASSAYS, INC.

2960 Foster Creighton Dr.
P O. Box 40566

Nashville, TN 37204-0566
"4} Phone 1-615-726-0177

Matrix: Soil

Sample Identification

SB?-22

Lab Sample ID: 98-A127174

% Dry Weight: B86. Date Sampled: 10715798
Units: ug/kg dry weight Date Received: 10/16/98
FORM I

CAS NUMBER ANALYTE CONCENTRATION FLAG
75-09-2 ... ... ... Methylene chloride ........ 233. 8]
1-20-3 ... ...... Naphthalene ...... .. ... ... 28100 E
103-65-1 ... ..... n—Propylbenzene ........... 233. U
100-42-5 .. ... ... Styrene ... ... oo 233. U
630206 ... ... .. i1, 1, 2-Tetrachloroethane 345. U
79-34-5 .. ....... 1,1,2,2-Tetrachlorecethane 233. U
127-18-4 - .. .... Tetrachloroethene ......... 814, U
108-88-3 .. ... ... Toluene ................... 581. U
87-&1-6 .. ....... 1,2, 3-Trichlorobenzene 233. U
120-82—-1 .. ...... 1.2,4-Trichlorchenzene 233. U
71-55-6 .. ... .... 1,1, 1~-Trichloroethane ... .. 460. U
79-00-5 ......... 1,1, 2-Trichloroethane .. ... 581. U
79-01-6 ... ...... Trichloroethene ........... 1160 U
96—-18-4 ... .. .... 1,2, 3-Trichloropropane .... 2330 U
95-63-6 .. ... ..., 1,2, 4-Trimethylbenzene .... 84300 E
108-67-8 . ... .... 1,3, 5-Trimethylbenzene 55600 E
75-01-4 ... ... ... Vinyl chloride ............ 1050 U
75-27-4 ... ...... Bromodichloromethane ...... 4465. U
6615 ... L oc—-Xylenme .................. 1050

bois L m, p—Xylene ................ 120000 E
75-69-4 .. ....... Trichlorocfluvoromethane 465. U

000145
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2960 Foster Creighton Dr.
P O. Box 40566
Nashville, TN 37204-0566

A Phone 1-615-726-0177

SPECIALIZED ASSAYS, INC.

Sample Identification

SB9-22

S Ty Ny I TS e T I S a0 0 S || LI

COPY 1

Matrix: Soil Lab Sample ID: 98-Al127174

% Dry Weight: B6. Date Sampled: 10/15/98

Units: ug/kg dry weight Date Received: 10/16/98

Dilution Factor: S0Q. Analysis Date: 10/23/96

Analysis Method: SWB260B Analysis Time: 22:30

Delivery Group: 117229 Sample QC Group: 47354

Instrument: HP-2

FORM I

CAS NUMBER ANALYTE CONCENTRATION
144-40-5 .. ... ... i1-Chlorohexane ............ 1450 U
7i-43-2 . ... ... .. BeNZEeNe .. . v i i i e e e 5230
108-86—-1 . ...... Bromobenzemne .............. 1160 U
i24-48-1 .. ...... Bromochloromethane ... ... .. 1160 U
75-25-2 ......... Bromoform ... ... ... ... 3470 U
74-83-9 ......... Bromomethane .............. 2910 U
104-51-8 .. ... ... n—-Butylbenzene ............ 2910 U
135-98-8 ... ..... sec—Butylbenzene .......... 4070 U
G8-06-6 . ... ... .. t-Butylbenzene ............ 4070 U
56-23-5 ... ...... Carbon tetrachloride ...... 5810 U
108-20-7 .. ...... Chlorobenzene ............. 1160 U
75-00-3 .. ....... Chloroethane .............. 2910 4]
67~66-3 .. ... ... Chloroform .... ... .. ....... 1160 U
784-87-3 .. ....... Chloromethane ............. 4070 U
?5-49-8 .. ....... 2—-Chlorotocluene ........... 1160 U
106-43-4 . ....... 4-Chlorotoluene ........... 1740 U
PeE~-12-8 ... ... i, 2-Dibromo—-3—-chloropropane o81. U
124-48-1 . ....... Dibromochloromethane ... ... 1740 U
74-95-3 .. .. ..... 1, 2~-Dibromocethane ......... 1740 U
74-95-3 ... ... ... Dibromomethane ... ... ...... 5810 U
f5-50-1 ......... 1,2-Dichlorobenzene ....... 1160 U
S41-73-1 .. ... ... 1,3-Dichlorobenzene ....... 3490 U
106-46-7 .. ... ... 1, 4~Dichlorobenzene ....... 1160 U
75-71-8 ......... Dichlorodifluoromethane . 2910 U
75-34-3 ... ...... 1, 1-Dichloroethane ........ 1160 U
107-0&6-2 . ... .... 1,2-Dichloroethane ........ 1730 U
75-35-4 ......... 1, 1-Dichlorocethene ........ 3470 U
156-52-2 ........ cis—1,2~Dichloroethene .... 3490 U
156-60-5 ........ trans-1,2~Dichloroethene 1740 U
78-8B7-5 ......... 1,2-Dichloropropane ....... 1160 U
142-28-7 .. ... ... 1, 3-Dichloropropane . ... ... 1160 U
5%4-20-7 . ... .... 2, 2-Dichloropropane ....... 11600 U
563-58-6 . ... .... i, 1-Dichloropropene ....... 2710 U
10061-01-5 . ... .. cis—1,3-Dichloropropene . 2910 U
10061-02-6 ... ... trans—1, 3-Dichloropropene . 2710 U
100-41-4 ... ... .. Ethylbenzerne .. ............ 68000
87-68-3 ......... Hexachlorobutadiene ....... 29190 U
§8-82-8 ......... Isopropylbenzene .......... 4650 U
e-87-6 ...... ... 4—-Icopropyltoluene ........ 11000

00014



g SPECIALIZED ASSAYS, INC.
i Bomtepmute
ZiNd _ 2960 Foster Creighton Dr. Sample Identification
£i M| Nashville, TN 37204-0566
. %41 Phone 1-615-726-0177 SE9-22
Matrix: Soil Lab Sample 1ID: 98-A127174
% Dry Weight: B6. Date Sampled: 10/15/98
Units: ug/kg dry weight Date Received: 10/16/98
FORM 1
CAaS NUMBER ANALYTE CONCENTRAT ION FLAG
75-0%-2 .. ....... Methylene chloride ........ 1160 8]
F1-20-3 .. ... ... Naphthalene . .............. 23300
103-&65—-1 . ... . ... n—Propylbenzene ........... 1160 U
100-42-5 .. ... ... Styrene ... ... i 1160 U
&30-20-6 . .. ... .. i,1,1,2~Tetrachloroethane 1740 U
79-34-5 ......... i,1,2,2~Tetrachlorecethane 11560 U
127-18-4 .. ..... Tetrachloroethene ......... 4070 U
108-88-3 ........ Toluene ........ e 2910 U
87-61-6 .. ....... 1,2, 3~-Trichlorobenzene .. .. 11460 U
120-82-1 . ....... 1,2, 4-Trichlorobenzene .... 1160 U
71-55-&6 ... ... ... 1,1, 1-Trichlorocethane ...... 2330 U
79-00-5 ......... 1,1, 2-Trichloroethane ... .. 2910 U
79-01-6 ... ..., .. Trichloroethene ........... 5810 U
9&6-18-4 ... ...... 1,2, 3-Trichloropropane .. .. 11600 U
@5-63-6 ... ...... 1,2, 4-Trimethylbenzene .. .. 160000 E
i08-67-8 .. ...... 1,3, 5-Trimethylbenzene .... 614600
75-01-4 ... ...... Vinyl chloride ............ 5230 U
75-27-4 .. ....... Bromodichloromethane ...... 2330 U
6615 ... c—Xylene .......... ... . ..., 2910 U
b6ls ... m, p—=Xylene ................ 262000 E
75-69-4 ... ...... Trichleorofluoromethane .. .. 2330 U

COoPY 1
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SPECIALIZED ASSAYS, INC.

2960 Foster Creighton Dr.
P.O. Box 40566

Nashville, TN 37204-0566
Phone 1-615-726-0177

Sample Identification
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COPY 1

Matrix: Soil Lab Sample ID: 98-Al127174

%“ Dry Weight: Bé6. Date Sampled: 10/15/98

Units: ug/kg dry weight Date Received: 10/16/%98

Dilution Factor: 1000 Analysis Date: 10/22/98

Analysis Method: SWEB260B pnalysis Time: 23: 26

DPelivery Group: 117229 Sample QC Group: 4734

Instrument: HP-2 .

FORM 1

CAS NMUMBER ANALYTE CONCENTRATION FLAG
144-310~-5 .. ... ... i-Chlorochexamne ............ 2910 R §
71-43-2 .. ... .... Benzene .. .......oueununenn. 5810
108-86—-1 ... . ... Bromobenzene .............. 2330 U
124-48-1 . .. ... .. Bromochloromethane ........ 2330 U
75-25-2 ......... Bromoform ... .. ... &£9380 v
74-83-9 .. ....... Bromomethane .. ......... ... 5810 U
104-51-8 ........ n-Butylbenzene ............ 5810 U
135-98-8 ........ csec—Butylbenzene .......... 8140 U
98-0&6-6 .. ... ... t—-Butylbenzene ............ 8140 U
56-23-5 ... ... ... Carbon tetrachloride ...... 114600 U
108-90-7 . ... . ... Chlorobenzene ............. 2330 U
75-00-3 .. ... .... Chloroethane .............. 810 U
67-66-3 .. ... ..., Chloroform ................ 2330 YU
74~-87-3 .. ....... Chloromethane ............. 8140 U
Po-49-8 .. ... . ... 2-Chlorotoluene ........... 2330 U
106-43-4 . ... .... 4-Chlorotoluene .. ......... 3430 U
96—-12-8 .. ... . ... 1,2-Dibromo-3—~chloropropane 1160 U
124-48-1 .. ... ... Dibromochloromethane . ... .. 3490 U
74-95-3 ... ...... i, 2-Dibromoethane ......... 3430 U
74-95-3 ......... Dibromomethane ............ 114600 U
F5-50-1 ... ... ... 1,2-Dichlorobenzene ....... 2330 U
941-73-1 .. ... ... 1,3-Dichlorobenzene ....... 6980 U
106—-46-7 .. ...... 1,4-Dichlorobenzene ....... 2330 U
75-71-8 ......... Dichlorodifluoromethane 5810 V)
75-34-3 ... ... ... 1, 1-Dichloroethane ........ 2330 U
107-06—-2 ... ... .. 1, 2-Dichloroethane ........ 3490 U
75-35-4 ......... 1,1-Dichloroethene ........ 6930 U
156-59-2 ... ..... cis—1,2-Dichlorocethene .. .. 6980 U
156~60-5 ... .. ... trans—-1, 2-Dichloroethene 3490 U
78-87-5 ......... 1,2-Dichloropropane ....... 2330 U
142-28-9 .. ... ... 1, 3-Dichloropropane ....... 2330 V)
5%4-20-7 .. ...... 2, 2-Dichloropropane ....... 23300 U
563-58-6 .. ... ... 1, 1-Dichloropropene ....... 5810 ¥
10061-01-5 ... ... cis—1,3-Dichloropropene . 5810 U
10061-02-6 .. .. .. trans—1,3-Dichloropropene . 5810 ¥
100-41-4 . . ... ... Ethylbenzene .............. 754600
87-68-3 ... ... ... Hexachlorobutadiene .. ... .. 5810 U
98-82-8 ... ...... Isopropylbenzene .......... %300 9]
97-87-6 .. ... .... 4-Isopropyltoluvene .. ... ... 14000
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) SPECIALIZED ASSAYS, INC.

Nl 2960 Foster Creighton Dr. Fifi tion
! H PO. Box 40566 Sample Identifica

BN Nashville, TN 37204-0566

= Phone 1-615-726-0177 SE9-22

Lab Sample ID: 98-A127174
86. Date Sampled: 10/15/98

Matrix: Soil
% Dry Weight:

Units: ug/kg dry weight

Date Received: 10/14/78

S AN N TEE T S e -

LI I

FORM 1

CAS NUMBER AMALYTE CONCENTRATION FLAG
75-09-2 .. .. ..... Methylene chloride ........ 2330 U
Fi-20-3 .. ... ... Naphthalene . ... .. ... ... ... 27300

103-65-1 .. ... ... n—Propylbenzene .. ......... 2330 U
100-42-5 . ....... Styrene ....... .. L. 2330 U
630-20-& .. ... ... 1,1, 1, 2-Tetrachloroethane 3450 U
759=-34-5 ... ...... 1,1, 2,2~-Tetrachlorecethane 2330 U
127-18-4 . ...... Tetrachloroethene ... ...... 8140 U
108-88-3 . ... .... Toluene ..... ... ... ... ... 5810 U
87-61-6 ......... 1,2, 3-Trichlorobenzene . ... 2330 U
120-82-1 . ... .... 1,2, 4-Trichlorobenzene 2330 U
71-55-6 .. ....... 1,1, 1-Trichloroethane ... .. 4650 U
79-00-5 ......... 1,1, 2-Trichloroethane ... .. 5810 U
77-01-6 .. .. .. ...Trichlorocethene ........... 11600 U
9&6—-18-4 .. ... .... 1,2, 3-Trichloropropane . ... 23300 U
95-463-6 ... ... ... 1,2, 4-Trimethylbenzene .. .. 193000
108-67-8 . ... .... 1,3, 5-Trimethylbenzene .. .. 74400

75-01-4 . ........ Vinyl chloride ............ 10500 U
75-27-4 ... ...... ‘Bromodichloromethane . ... .. 44650 U
6615 ... oo o-Xyleme .................. 5810 U
bble ..o m, p—Xylene ................ 306000

75-69-4 ... ... .. Trichlorofluoraomethane 44650 U

COPY 1
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SPECIALIZED ASSAYS, INC.

-] 2960 Foster Creighton Dr. Sample Identificat ion
H PO. Box 40566

<X Nashville, TN 37204-0566 )

1 J4 4] Phone 1-615-726-0177 BLANK
Matriz: Soil Lab Sample ID: BLANK
% Dry Weight: 100 Date Sampled: 10/14/98
Units: UG/KG Date Received: 10/16/98
Dilution Factor: 1 Analysis Date: 10/19/78
Analysis Method: SWB260B Analysis Time: 7. 24
Delivery Group: 117229 Sample QC Group: 4754

Instrument: HF-Z

FORM I
CAS NUMBER ANALYTE CONCENTRATION FLAG
| 71-43-2 .. ... .. .. BERZENE .t v vt ie i i e 2.0 U
108-86—-1 . ....... Bromaobenzene .. ... ......... 2.0 U
124-48-1 - ... .. .. Bromochloromethane ........ 2.0 U
75-25-2 .. ... ... Bromoform ... ... .. ... .. .. 4.0 U
74-83-9 ... ... .. Bromomethane .............. 3.0 U
104-51-8 . ... .... n—-Butylbenzene ... ......... 3.0 U
135-98-8 ........ sec—Butylbenzene . ... ...... 7.0 U
@B-06~& . ... ..... t—-Butylbenzene ............ 7.0 U
56-23-9 ... ...... Carbon tetrachloride ...... 10.0 U
108-90-7 ... ... .. Chlorobenzene ............. 2.0 U
75-0C0-3 ......... Chlovroethane .. ............ 5.0 U
67663 .. ... ... Chloroform ................ 2.0 U
74-87-3 .. ....... Chloromethane .. ........... 7.0 U
PS3-4F9—B .. ... ... . 2-Chlorotoluene .......... . 2.0 U
106—-43-4 . ....... 4-Chlorotoluene .. ......... 3.0 U
F6—-12-8 ......... 1,2-Dibromo-3—-chlorapropane 1.0 u
124-48-1 . ....... Dibromochloromethane ... ... 3. 0 U
74-95-3 .. ....... 1,2-Dibromoethane ......... 3.0 U
74-95-3 ......... Dibromomethane ... ......... 1G. 0 U
3-90-1 ... ..., 1,2-Dichlorobenzene ....... 2.0 U
S41-73-1 ... ... .. 1,3-Dichlorobenzene ....... 6. C U
106=846-7 ... ... .. 1, 4-Dichlorobenzene ....... 2.0 U
75-71-8 .. ....... Dichlorodifluoromethane . 5.0 U
75-34-3 ......... 1, 1-Dichloroethane ........ 2.0 U
167-06-2 . ... .... 1,2-GCichloroethane ... ..... 3.0 U
75-25-4 .. ....... 1, 1-Dichlaroethene ........ 6.0 U
156-99-2 . ... .... cis—1,2-Dichloroethene &. 0 U
156-60-5 . ....... trans—1,2-Dichloroethene .. 3.0 . U
78-87-3 .. ... .... 1,2-Dichloaoropropane ....... 2.0 U
142-28-9 .. .... .. 1,3-Dichloroprapane ....... 2.0 U
S24-20-7 . ... .. .. 2, 2-Dichloropropane .. ..... 20.0 U
563-S8-6 ... ..... i, 1-Dichloropropene ....... 9.0 U
100&61-01-5 . ... .. cis—1,3-Dichloropropene 5.0 U
100&61-02-6 ... ... trans—1,3-Dichlaropropene . 3.0 U
1Q00~-41-4 . . ... ... Ethylbenzene .............. 3.0 U
87-&8-3 ... ...... Hexachlorobutadiena .. ... .. 5.0 U
fB-E2-8 .. ... .... Isopropylbenzena . ... ...... 8.0 ce U
fF-B7-&6 . ... .. .. 4-Igsopropyltoluene .. ... ... 6.0 cee u _ .
75-09-2 ......... Methylene chloride ........ 21.0 ... 003153




2960 Foster Creighton Dr.

P O. Box 40566

Nashville, TN 37204-0566 .
M Phone 1-615-726-0177

rmEmms §

Matrix: Soil
% Dry Weight: 100
Unite: UG/KG

SPECIALIZED ASSAYS, INC.

Sample Identification

BLANK

.Lab Sample ID: BLANK
Date Sampled: 10/14/98
Date Received: 10/146/58

FORM I
CAS NUMBER AMALYTE COMCENTRATION FLAG
P1-20-C ... .. .. .. Maphthalene ............... 2.0 u
103-65-1 ... ... .. n—Propylbenzene ........... 2.0 U
100-42-5 . ... .... Styrene .. ... 2.0 U
&30-20-&6 . ... .... i,1,1,2-Tetrachloroethane . 3.0 u
79-34-5 .. ... .... 1,1, 2,2~Tetrachloroethane . 2.0 U
127-18-4 ... ..... Taetrachloroethene ... ...... 7.0 U
108-88-3 ... .... Tolusne ....... ... ... ..... 5.0 )
87-&1-&6 .. ....... 1,2, 3-Trichlorobenzene 2.0 U
120-82-1 . ....... 1,2, 4-Trichlorobenzene ... 2.0 U
71-55-&6 .. ... .. .. 1,1, 1-Trichloroethane ... .. 4.0 U
79-C0-3 .. ... ... 1,1, 2-Trichloroethane ... .. 3.0 U
79-Cl-& . ... ..... Trichloroethene ........... 10. 0 U
@6E—-18-4 .. ... ..., 1,2, 3~Trichloropropane 20. 0 U
@5-&3-& .. ... ... 1,2, 4-Trimethylbenzene .. .. 7.0 u
108-467-8 . ....... 1,3, 5—-Trimethylbenzene .... 3.0 U
75-01-4 ... ... ... Vinyl chlaoride ............ 2.0 U
75-27-4& ... ...... Bromodichloromethane ... ... 4.0 U
6619 ... o-Xylene .. ....... ... ... ... 5.0 U
&htL .o m,p—Xylena ......... . ... ... 3.0 U
795-69-4 . ... ... .. Trichlorofluoromethane 4.0 U
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2B
SOIL VOLATILE SYSTEM MONITORING COMPOUND RECOVERY
Lab Name: SPECIALIZED ASSAYS Contract:
Lab Code: SASSAYS Case No.: SAS No.: SDG No.: 117229
Level: (low/med) LOW
EPA SMCH1 SMC2 | SMC3 TOT
SAMPLE NO. # # # ouT
01| VBLK02 112 107 104 0
02| SB25-23 98 101 69 0
03| SB5-23 96 100 69 0
04| SB18A-20 96 102 92 0
05| SB7-20 97 99 77 0
06 SB8-21 98 103 96 0
07| VBLKO3 112 98 105 0
08| SB6-22 107 104 86 0
09 SB9-14 v 102 102 100 0
10| SBg-22 96 99 111 0
11|_VBLKO4 105 101 106 0
12| SB9-14MS - 82 97 91 0
13{ SB9-14MSD 83 96 90 0
14 CONTROL 82 98 92 0
15, VBLKOS 113 100 102 0
16| SB9-22DL 98 101 97 0
17| SB9-22DLB 100 102 98 0
18| SB9-14B 105 104 105 0 /
18| SB5-12B 103 101 104 0
20| SB28-21B 107 102 105 0
QC LIMITS
SMC1 = 1,2-Dichloroethane-d4 (62-147)
SMC2 = Toluene-d8 (84-117)
SMC3 = Bromofluorobenzene (64-126)
# Column to be used to flag recovery values
* Values outside of contract required QC limits
D System Monitoring Compound diluted out

page 1 of 1 FORM It VOA-2
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amplie Soike &c
Compounc ’ Added Conc Conc % Rec Limits

Spike =F

FoRM 3B
. VOLATILE MATRIX SFIKE/ /MATRIX SFPIKE DUPLICATE RECOVERY
Las: Soscializea Assays, Inc. Froject: WURTSMITH BIOVENTING
matrix Soike Sample: SBY-ib D3: 11782 '
GC Brous: 4754

2530 0.0

Bznzens : 2740 114 53 - 135
Chterobenzens 2380 0.0 2940 114 sS4 - 135
1,1-Dichloroetnene 25a0 0.0 3200 124 S8 - 138
Toiusne 2380 0.0 2730 108 ShH - 135
Ti"icpicvostnenag Zo30 0.0 2720 103 S2 - 143

JFD Recovery
Limit Limitcs

33 : = 53 - 139

2530 34350 . 132 13% 14 54 - 136
2520 33510 136 9 17 g3 - 138
2330 3200 i2g i4 i8 56 - 139
2580 2200 ieqd 14 18 g2 - 143
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rORM 3Ba-

VOLATILE LARDRATORY CONTROL RECOVERY

_a5: Soscialized Assays, Inc. Project: WURTSMITH BIOVENTING
D5 117229 GC Giroup: 47354
Enowin ol

Camdound Vaiues Canc % R=cC Limits
B=nzens S0 b1 122 37-151
BromaosnIens o0 54 105 74—-122
BromochlorOmeToan:S o0 47 74 b8-134%
ZromoaTaorm S0 o4 103 Z1-144
Eromometnane S0 42 B4 S51-133
n—Butylbenzeﬁe S0 47 q4 65-127
zsc-Butylnenzene S0 59 114 LB-129
T-Butyibsnzens 5C 35 110 &2-158
Carbon fetracnloride 20 39 113 53-144
Crlorobosnzene S0 &G 1258 52-130
Chlarasthane =0 33 110 96-138
CriloroTorm S &4 123 71-132
Coiorometnane S0 29 73 65-134
g-Calorotolusns S0 == 110 72-123
4-Chiorotolusn= 30 a2 104 70-122
1. E-Dibromo—-3-cnlorocoropane 30 39 78 70-130
D13romUCﬂlo|nnepnane S0 S8 116 4:-133
i.2-Dioromoetnans S0 o4 10s 47-13é
Dinrcmometnane S0 437 93 60-141
1.2-Dichlovrobenzena S0 44 gz £45-128
1.3-Dichiorcosncene : 30 45 0 6£5-123
1.4 Dichlorooenzen S0 45 g0 L&-127
DiCT;ﬂlﬂGITLUOTOH Than2 0 - 125 20-140
1,i-Dicnlicoiro=2tnane S0 &4 12s 70-1322
it 2-Dichioro=thans 20 ] 110 583-135 .
l‘l-UICH;G\DE.WEHE S0 b4 125 &9-130
cis=-i,2-Dichloroecnene 30 &4 123 57-140
trrans-l,2-Dichlioroetnzsne 20 = 114 7e-1¢28
1,2-Di1 CﬂLOlODlDDﬁnE‘ 20 &3 126 45-149
1,2=-Dichiomrooropane S0 o2 104 I8-1328
2,2-Dichioropropana 30 445 g2 43-146
1,i-Dicnloropropens S0 o3 106 o6-132
cis—-i,3-Dicnioroorocens S0 o4 108 £7-130
trans—i,3-Dicnicircoropens 30 =3 102 S2&-126
Etnylaen:ene S50 &4 128 b1-1E9

exacnlorobutacisna S0 50 120 59-132
1=0u|0ﬂy;:=n gne S50 St 102 T0-127
4-isoorcoyltoluene S0 39 72 70-127
vethyiszne chiorice 30 50 100 65-142
Nesnthalene o0 45 0 S4-146
n-Frooyioenzens S0 a3 B Y 57-128

000157




FORM 2Ba

VOLATILE LABORATORY CONTROL RECOVERY

_ah: Specialized Assays, Inc. Froject: WURTESMITH BIOVED inG
zne 30 &0 120 65-:28
1.2-Tetracnloragtnane 50 a2 105 55-1320

L.1,2.2-Tewrachisroetnans 30 S4% 103 27-14%

Tetracnioroetnens o0 &2 124 o5-128

Tolusne 20 &3 = 65-131

1.2,3-Tricnlorobenzens = 25 70 55-1237

i.2,4-TricniorooenIens 20 a2 104 43161

Lyl.1=Tricnioroewnane S0 =l 112 &0-136

i,1,2-Tricnlors=athane 50 53 105 S56-137

Trichlom-oetnene 50 &2 124 bi-142

1,8,3-Tricniorooropans 50 a0 100 37-145

1,&—4—1:1m=tnylbwn ene S0 35 110 72-124

1,3,5-Trimethylosnzens 90 =38 1is 2e-123

Vinvl chlorice S0 e 116 57-1E8

By mndl-ﬁionom-thane S0 &3 igs 60-133

o—Xylene 50 37 112 &4-126

m,o=-Xylens 100 127 i29 59-131

TricAloveTlusrometnans 20 33 106 S&~142

Concentiration Units: ug/#g

veriss: O out oFf 59 outside @C limits.
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SPECIALIZED ASSAYS INC. * 2960 Foster Creighton Dr. » P.O. Box 40566 * Nashville, Tennessee 37204-0566

615.726-0177 * 1-800-765-0980 * Fax 615-726-3404

CASE NARRATIVE

Client: Parsons Engineering Science

Attn: Lynnea Peterson

1700 Broadway, Suite 900

Denver, CO 80290
Client Project: WURTSMITH BIOVENTING Matrix: SOIL/WATER
Laboratory Project: 117250 = . ‘Number samples: 12/1
Date Received: 10/17/98 Date Collected: 10/15/98

Sample Receipt Notes: All samples were received in good condition, properly preserved. All analyses were
performed within method specified holding times. » S

QA/QC Summary:

Volatile Organic Method 8260B — Water:  ~

All surrogate, matrix spikes, matrix spike duplicate, and laboratory control sample recoveries for this
analytical batch (#4751) were within acceptable quality control limits. The sample used for MS/MSD
analysis for this analytical batch was not part of this sample delivery group. The single water sample in
this batch is a trip blank, and is reported as not detected for all analytes. Quantitation on unknown
concentrations were determined from the initial calibration curve using the average response factor when
the % RSD was less than or equal to 15%. All other analytes were calculated using linear regression.

Volatile Organic Method 8260B - Soil:

* - All surrogate, matrix spike, spike duplicate, and laboratory control sample recoveries were within

acceptable quality control limits. The sample used for MS/MSD analysis for this analytical batch was
SB9-15-10-12. Due to sample matrix issues, several soil samples in this batch (#4761) required dilution for
analysis. Quantitation on unknown concentrations were determined from the initial calibration curve using
the average response factor when the % RSD was less than or equal to 15%. All other analytes were
calculated using linear regression.

Qw0 ELL

ny A. Mitchell .
Director of Technical Services
Specialized Assays, Inc.
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Cooler Receipt ¥orm |

" Client: ‘ ‘»VL$0°> - _ : ) '
Cooler Received On: l%m/ﬁAnd Opened On: lDz’\D:]Z a By p/‘qv\_ﬁ.\/gubl&w?l,uﬁ__

', : [(Signature)
hen opened /_____________,_____L—{—-——-‘"f

1. Temperature of Cooler W

als on outside of cooler and inta

2. Were custody s€
a. If yes what kind and where: 9 gmr\ m.lé—
| (T o

_ b Were the signature 211 dAtE COMTECt . rrwmrnnerrnssmsssssssressst 117007771
- No

.........................

papers inside cooler?

5. Were custody
! 14, Were custody papers properly filled out (ink, signed, etC) T mrmeuseseers feeerenens _..~ No . .

5. Did you sign the custody papers in the appropriate pla

Kkind of packing material was used? LO \01')11_ w»ﬁ
No

(Zes) No

tles arrwe in good condition (UABEOKEN)T..iinssrssssssssssessssees st

ete (+, date, signed, pres, etC)Trrumsesremere e ‘ N
. No

6. W'hat

..................................................................

7. Was sufﬁcxent ice used (f appropriate)?

8. Did all bot

9. Were all bottle labels compl

swith custody Papersleseseerssenssrser
...................... Y No

nalysis requestedle . insceseerees
les and noted if fQund‘7 @ No

ach boule?.....................'..Z'.' ............... —"‘- vl No

10. Did all bottle labels and tags agree

1.Were correct bottles useg for the 2

12.If present were VOA v1als checked for absence of air bubb

T13. Was sufﬁcrent amount of sample sentin e
es) No

...............................................................................

14. Were correct preservat

15. Correctwe action taken, if necessary:

a. Name of person contacted:

b. Date

s
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SAMPLE ID SAMPLE WEIGHT (9) DILUTION ‘ .METHOO WORKLIST REMARKS

12 308 5.23 5035 778
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i, [23%0F 5.4
‘ 127308 Z,1o )

| 12739 4Ll f
121310 WK -
1233l 5.4
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12334 Y45

(2RI 443

1223l 5.5
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E
E | |

e | |
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VOLATILE ORGANICS - WATER
SUMMARY
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2960 Foster Creighton Dr.
P O. Box 40566

Nashville, TN 37204-0566
25 Phone 1-615-726-0177

Matrix: Water
pH:

SPECIALIZED ASSAYS, INC.

Sample Identification

T5-3

l,ab Sample ID:
Date Sampled::

GFB-A1273C4

Units: ug/l1 Date Received: 10/17/9B
Diluftion Factor: 1. Analysis Date: 10/21/78
Analysis Method: SWE25GE Analysis Time: i:38
Delivery Group: 11725C Sample QC Group: 4751
Instrument: HF-B
FORM I
CAS NUMBER ANALYTE CONCENTRATION FLAG

144-10-5 .. ... ...
71-43-2 ... ... ...
10B-8&6-1- ... ....
74-97-5 .. .......
75-25-2 ... ......
74-83-9 .. .......
104-51-8 .. ... ...
135-98-8 . .......
F-06=6 ... ......
S&-Z3~5 ... ... ...
108-90-7 .. ......
75-00-3 ... ......
67-66-3 ... ... ...
T4-BT7-3 ... ......
95-4%-8 ... ......
106-43-4 . ... ...
96-12-8 ... ......
124-48-1 .. ... ...
74-95-3 ... ......
74-95-3 .. ... ....
95-50-1 .........
581-73-1 . .......
106-46=7 .. ... ...
75-71-8 .. .......
75-34-3 .. .......
107-06=-2 .. ......
75-35-4 ... ......
156-59-2 .. ......
156=60-5 .. ......
78-87-5 .........
142-28-% . ... . ...
594-20~7 .. ......
563-58-6 . .......
10061-01-5 . ... ..
10061-02~& ... ...
100-41-4 . . ... ...
87-88-3 .. .......
98-82-8 .. .......

1-Chlorchexamne ............
Benzene ... .... ... .. ... ...
Bromobenzene ... .. .........
Bromochloromethane ... ... ..
Bromoform ... ... . ...,
Bromomethane ... ... ........
rn—Butylbenzene ............
sec—Butylbenzene ..........
t-Butylbemzerne ............
Carbon tetrachloride ......
Chlerobenzene . ... .........
Chloroethane ..............
Chloroform .. ..............
Chloromethane . ............
2-Chlorotoluene ...........
4-Chlorotocluene .. .........
1,2-Dibromo—-3~chloropropane
Dibromochloromethane ... ...
1,2-Dibromocethane .........
Dibromomethane ............
1,2-Dichlorocbenzene .......
1,3-Dichlorocbenzene .......
1,4-Dichlorobenzene .......
Dichlorodifluorcmethane
1,1-Dichloroethane ........
1,2-Dichloroethane ........
1,1-Dichloroethene ........
cis—1,2-Dichlorcethene
trans—-1,2-Dichloroethene
1,2-Dichloreopropane .......
1, 3-Dichloropropane .......
&, 2-Dichloropropane .......
i, 1-DichlocropTopene
cis—-1,3-Dichloropropene
trans—-1,3-Dichloropropene
Ethylbenzene ..............
Hexachlorocbutadiene .......
Isopropylhkenzene .. ........
4-Icopropyltoluene ... ... ..

FOrOr U000 HOO0RO-ONOONOORORONRE LR ROO0N
FJUIHU*OOOUI-b-bU‘PJFJU*-bOLJFJU-bﬂ'LHU‘U‘“-bLJLJOhH-bLJHHFJ-bLJbLn

CecCcCcCcCccCcCCcCcCcCcCCCcCCCcCcCocCocCocCcCcCcococCcCcocccococc



SPECIALIZED ASSAYS, INC.
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& 2960 Foster Creighton Dr. Sample Identification
P.O. Box 40566
v B Nashville, TN 37204-0566
A %83 Phone 1-615-726-0177 TE-3

Matrix: Water Lab Sample ID: 98-A127304

pH: Date Sampled::

Units: wg/l Date Received: 10/17/98

FORM I

Cas NUMBER ANALYTE CONCENTRATION FLAG
75-0%-2 ... ... ... Methylene chloride ........ 0.3 Y
Gi-20-3 ... ... ... Maphthaleme ... ... .. .. ... 0.4 U
1D3-65-1 .. ... ... n-Fropylbenzene ........... 0.4 U
i00-42-5 . ... .. .. Styrene .. ... L oL 0.4 U
&30—-20—-& . ... . ... i,1,1,2-Tetrachlorocethane 0.5 U
779-34-3 ......... i,1,2,2-Tetrachloroethane . 0.4 U
127-18-4 . ... ... Tetrachloroethene ... ... ... 1.4 U
108-88-3 .. ... ... Toluene .. .... ... ... ... 1.1 U
g87-61-6 ... ...... 1,2, 3-Trichlorobenzene 0.3 U
120-82-1 . ... ..., 1,2, 4-Trichlorobenzene .... 0.4 U
71=-55-6 .. ... ... i, 1, 1-Trichloroethane ..... 0.8 U
79-00-5 ... ... ... 1,1, 2=-Trichloroethane ... .. 1.0 U
TI9-0i-6 .. ... .... Trichloroethene .. ... ... ... 1.0 U
g6=-18-4 .. ... ... 1,2, 3-Trichloropropane 3. 2 U
P5-63-6 ... ... 1,2, 4-Trimethylbenzene .. .. 1.3 U
108-67-8 .. ... ... 1,3, 5-Trimethylbenzene .. .. 0.5 U
75-01-4 .. ... .... Vinyl chloride ....... ... .. 1.1 U
75-27-4 ......... Bromodichloromethane . ... .. 0.8 U
PB=-47=5 ... ... ... o-Xylene .................. 0.5 U
108-38-3 .. ...... m: p—Xuylene ........... .. ... 0.5 u
75=-69-4 ... ... .. Trichloroflucromethane 0.8 U

% 3
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COPY 1

u SPECIALIZED ASSAYS, INC.
E —em e
1 ] 2960 Foster Creighton Dr. Sample Identification
1 PO.Box 40566 :
Y 4 Nashville, TN 37204-0566
.ﬁf B\ Phone 1-615-726-0177 L ANK,
Matrix: Water Lab Sample ID: BLANK
% Dry Weight: Date Sampled:
tnits: UG/L Date Receiwved: 10/17/98
Dilution Factor: 1 Analysis Date: 10/20/9B
Analysis Method: SWB24CB Analysis Time: 15:35 :TSG‘W‘
Delivery Group: 1172350 Sample QC Group: 47351
Instrument: HP-B
FORM I
Ca5 NUMBER ANALYTE CONCENTRATION FLAG
73-43-2 ... ... ... Benzene ........... . ....... 0.4 U
108-86-1 .. ... ... Bromobenzene .......... .. 0.3 U
74-97-5 T .. ... .. Bromochloromethane .. ... ... 0. 4 U
75-25-2 ......... Bromoform ... ... ... ... . ... 1.2 U
74-83-2 .. .... ... Bromomethane ... ... .. .. .... 1.1 U
104-51-8 .. ... ... n—Butylbenzene ............ 1.1 U
135-%8-8 ........ sec—Butylbenzene .......... 1.3 U
98-06-6 .. ... .... t—-Butylbenzene ............ 1.4 U
S&=23-5 . ... ... Carbon tetrachloride ... ... 2.1 U
C108-20-7 .. ... ... Chlorobenzene ............. 0.4 U
75-00-3 ... ...... Chloroethane . ..., ... ...... 1.0 U
&7-56-3 .. ... .... Chloroform .. ... .. ... ...... 0.3 U
74-87-3 ......... Chloromethane .. ... ........ 1.3 U
95-49-8 ......... 2-Chlorotoluene ........... 0.4 U
106-43-4 ... ..... 4—Chlorotocluene ........... 0.6 U
@6-12-8 ... ... ... 1, 2-Dibromo-3—-chloropropane 2.6 v
124-48-1 . ....... Dibromochloromethane ... ... 0.5 U
- 784-95-3 ... ...... 1,2-Dibromoethane . ........ 0.6 U
74-95-3 .. ....... Dibromomethane ............ 2. 4 U
9-50-1 ... ... ... 1.2-Dichlorobenzene ....... 0.3 U
S41-73—-1 ... ... 1,3-Dichlorobenzene ....... 1.2 U
106-46-7 . . ... ... 1,4-Dichlorobenzene ....... 0.3 U
75-71-8 .. ....... Dichlorodifluoromethane 1.0 U
75-34-3 ... ...... 1,1-Dichloroethane ........ 0.4 U
107-06-2 ... ... .. 1,2-Dichloroethane ........ 0.6 U
75-35-4 ......... 1,1-Dichlorcethene ........ 1.2 v
186-572-2 . ....... cis—1,2-Dichlorocethene 1.2 U
156—-60-5 . ... .... tranc-1,2-Dichlorocethene 0.6 U
78-87-5 ......... 1.2-Dichloropropane ....... 0.4 U
142-28-9 . . ... ... 1,3-Dichloropropane ....... D. 4 U
S94~-20-7 .. ... ... 2, 2-Dichlorcpropane ....... 3.9 U
563-58-6 .. ... ... 1,1-Dichlcropropene ....... 1.0 U
10061-01-5 . ... .. cis—1,3-Dichloropropene 1.0 U
1D0061-02-6 ... ... trans—1,3-LichloTopropene 1.0 U
100-41-4 . . ... ... Ethylbenzene ... ... ... ..... 0. 6 U
87-88-3 .. .... ... Hexachlorohbutadiene .. ... .. 1.1 U
?8-82-8 ... ... ... Isopropylbenzene .......... 0.5 U
¢R-87-6 ... ...... 4—-Isopropyltoluene .. ... ... 1.2 U
75-09-2 .. ... .. .. Methylene chloride ........ 0.3 U

000008



SPECIALIZED ASSAYS, INC.

I} mmei

W T 2960 Foster Creighton Dr. s .
e H £o. Box 40566 Sample Identification
Gl ] Nashville, TN 37204-0566 -
"%} Phone 1-615-726-0177 BlLLaNK
Matrix: Water Lab Sample ID: BLANK
% Dry Weight: Date Sampled:
Units: UG/L Date Received: 1Q/17/98
FORM I
CAS NUMBER ANALYTE CONCENTRATION FLAG
Fi-20~3 .. ... .. .. Naphthalenme ....... ... .. ...
i03-65-1 ... ... .. n—FPropylbenzene ...........
i00-42-5 . ... . ... Styrene ..... ...
&30-20-& .. ... ... i1, 1, 2-Tetrachleroethane
75=34-5 .. ....... 1,1, 2, 2-Tetrachlorocethane .
127-18-4 . . ... ... Tetrachloroethene . ... .....
108-88-3 .. ...... Toluene .. ... ... . . ...
S e 1,2, 3-Trichlcocrobenzene
120-82—-1 . ....... 1,2, 4-Trichlorobenzene

1,1, 1~-Trichloroethane .....
1,1, 2-Trichlorocethane .....
Trichloroethene ...........
1,2, 3-Trichloropropane

1,2, 4-Trimethylbenzene

1,3, 5-Trimethylbenzene .. ..
Vinyl chloride . ... ........
Bromodichloromethane ... ...
o-Xylene ........ ... ...,
m, p—Xylene ................
Trichlorofluoromethane

COrOHOrWUrHOOOR-OOOROO
DA D= NWNOOMBW~ S DU b
CCCCCCCCCCCCCCCCCCCC

0000093
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2A
WATER VOLATILE SYSTEM MONITORING COMPOUND RECOVERY

Lab Name: SPECIALIZED ASSAYS Contract:

Lab Code: SASSAYS Case No.: SAS No.: SDG No.: 117520W
EPA SMC1 SMC2 | SMC3 TOT
SAMPLE NO. # # # ouT
01| _VBLKO02 109 97 95 0
02| TB-3 123 98 99 0
03] 127137MS 125 100 100 0
04| 127137MSD 114 98 97 0
05| CONTROL 115 98 97 0
QC LIMITS

SMC1 = 1,2-Dichloroethane-d4 (70-131)

SMC2 = Toluene-d8 (83-115)

SMC3 = Bromofluorobenzene (73-119)

# Column to be used to flag recovery values
* \Values outside of contract required QC limits
D System Monitoring Compound diluted out

page 1 of 1 FORM Il VOA-1 - 3/90
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i33: Spacializes Assays, Inc. Project: WURTSHMITH BICGVENTING
Matirix Soike Sampie: SDhE: 117250
GC Droup: 4731

Solue Samole Soine CiC
Zampounc ficdec Caonc Conc % Rec Limivs

penzena S0.0 0.0 SCLC 100 S5z - 1353
Cniorooenzens 0.0 2.0 45,0 g2 56 - 128
l,f:blcnlormsthEﬁe S0.0 0.0 43.0 7& I35 - 1238
Toluena 30.0 2.0 S54.0 102 S5 - 1335
T icnicvroetnEne 0.0 Q.0 47 .0 T4 o2 - 143

ixe MSD SPD Recavery
Zompoungd Acces Conc % Rec RED Limit Limits

ZEAzEns 30.0 3.0 166 6 3 58 -~ 1z8

CAaloroczsnzene S0.0 S2.0 106 12 i9 25 - 128

i,i1-Dicaigrosznens 50.¢ J1.0 iog & 1& 55 - 136

Toiusne S0.0 99.0 1ig3 7 20 56 - 1335

Tvicniorostnens o0.0 54,0 108 14 22 52 - 143
.

D 0 out of O ocussice C 1limits. -
Soike Recoveries: O cut of 10 outsice @C limits.

000011




=T 1
DUy Ride

_Z2: Soescislizesc Assavs, Inc. roject: WLORTSI { BICVENTIAD
DG 117230 HC Sroup: 6751
e
ComDounc Ceonc % Rac Limizts '
S0 o6 112 T3—-135
o0 &1 122 75-135
. 30 o7 114 £3-1435
=0 &g 124 S0-164
S0 45 gc 47-143
S0 o4 118 7E-142
= 20 o3 104 &£5~148
T-Zutylosnzens 50 3t 102 T4-132
Caroon tetracniorice o 104 L5134
Coloropenzens I 104 72 2
Criorastnans 43 25 ; z
Chiorotorm &2 124 o
Crtoi S0 42 z4 g—132
2-Cn S0 oe 114 75-137
4~ChioroToluens 56 37 114 73-137
1.&8-Diavoms~3-chioresiranane S0 25 1i2 70-130
Dipromochlorcmetnans a0 37 114 LO-14;
1.2-Dioromoetnans S0 20 11& S5H-142
Dipromometnane S0 60 120 TO-139
1,8~Dicaicronsnzens S0 33 106 72-129
L.3=Dicniorooenzens =0 . 35 s 72-134%
iJ%=-Dichioicsanzens S0 31 102 74-128
Dicniorssitiuorometnansa S0 o2 10% S2-15G
l.i-Dichiorostnans SQ 25 112 To-i42 °
i.2-Dichiorosthan= S0 L1 22 73-144
i.:-Dichlorostnens o0 o0 100 HE-141
Z13-i,2-Dicniovaacnense S0 S8 116 TO-144
Tirans-1,2-Dicnlorcetaens 50 36 i12 &5-131
i.2-Uichioroorooans ' 30 37 114 74-140
1.5-Dicalaromrooane S0 o2 124 73-137
g.2-Dichioraorozane 50 53 10b 58—-133
L.i-Dicniovaopirooene S0 26 1128 70-140
cls-1,3-Dichiovrogros=nse 30 =8 HE R £9-130
Trrans—i,3-Dicaloroarooene 30 37 1.8 &G=-133
Etnvioesnzene S0 24 112 7i-141
FElacnioroouTasiense S0 43 26 oE-140
isapiropvicenzana S0 S6 108 70-147
4-Isoprooyltolusne S0 S0 100 LE~-128
METhvisne chiorlce S &0 120 E4-134

000012
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SPECIALIZED ASSAYS, INC.

5. Nashville, TN 37204-0566

|| snn
X
|
| |
|

2960 Foster Creighton Dr.
P.O. Box 40566

Aimmue

Sample Identification

Phone 1-615-726-0177

SE1G5-21

COPY 1

000115

Matrixz: Soil Lsb Sample ID: %8-A127305
% Dry Weight: 86. Date Sampled: 10/16/98
Unmits: ug/kg dry weight Date Received: 10/17/98
Dilution Factor: 100. Analusis Date: 10/18/98
Analysis Method: SWBIZLOD Analysis Time: 11:47
Delivery Group: 117250 Sample GC Sroup: 4761
Instrument: HP—-Z
FORM 1
I CAS NUMBER ANALYTE CONCENTRATIONM FLAG
144-10-5 ... ... .. i-Chlorohsxdane ............ 201, U
' 71-43-2 .. ....... Banzene ... ..... ... ... .. 453.
108-86—-1 ~ .. ... .. EBromobenzaene .............. 233. U
‘ 124-48-1 ... ... .. Bromochloromethane ... ... .. 233. U
73-25-2 .. ... .... Bromoform ..... ... ... ...... &78. U
74-83-92 .. ... .... Bromomethane .. ............ 230.
104-21-8 ... ... .. n—-Butylbenzene ............ Se1. U
135-98-8 ........ sec—Butylbenzene .. ... ... .. 814. U
@B8-G4-& .. .......t-Butylbenzene ............ Bi4. U
S6-23-5 . ... ... .. Carbon teftrachloride ...... 1160 U
. 108-20-7 . ... .. .. Chlorobenzena ............. 233. U
73-C0-3 .. ... .. .. Chlorgethane ... ........... 581. U
&7-66-3 .. ... .. .. Chloroform . ... ............ 233. U
74-87-2 .. .. ... .. Chloromethane ............. 814. U
S5-49-2 ... ...... 2-Chlorotoluens ........... 233. U
106—-43-4 . ... . ... 4-Chlorotoluene .. ......... 34%. U
@AE=12-8 ... ... ... 1,2-Dibromo-2~chlaropropane 116. U
124-48-1 ... ... .. ‘ibromochlaoromethane ... ... 34%7. U
74-95-3 .. ... .... 1,2-Dibromoethane ......... 349, U
74-95-3 ... ...... Dibromomethane ... ... ...... 1160 U
| f3-30-1 . ... ... .. 1,2-Dichlorobenzena . ... ... 233. U
541-73-1 ........ 1,3-Dichlorobenzene ....... &98. U
106=-46-7 ... ... .. 1,4-Dichlorabenzens= .. ..... 233. U
79-71-8 .. ....... CTichlorodifluoromethane 581, U
73-34-2 ..... .. .. 1, 1-Dichloroethane ........ 233. U
107-06-2 . ... .... 1,2-Dichloro=sthane ... ... .. 349. U
795-35-4 . ........ 1, 1-Dichloroethene ........ L£98. U
156-39-2 . ... .. .. cis—1,2-Dichloroethene &£98. U
1856-&0—-5 ... ... .. trans-1,2-Dichloroethene 349. U
78-87-3 ... ...... 1,2-Dichloropropanes ....... 233. U
142-28-9 . ....... 1,3-Dichloropropane ....... 233. U
294-20-7 ... ... .. 2, 2-Dichloropropane ....... 2330 u
263-58-6 .. ... ... 1, 1-Dichlaraopropenes ....... 281. U
10061-C1-5 ... ... cis—1,2-Dichloropropene 581, U
10041-C2-& ... ... trans—1,3-Dichloropropene Se1. U
100-41-494 ... ..... Ethylbenzene .. ... .. ... .... S810
87-8B-3 .. ... ... . Hexachlorobutadiens .. .. ... Setl. U
?e-82-8 ......... Isopropylbenzene ... ....... 1860
FR-87-& ... ...... 4—-Isoprapyltoluena ........ 1740




SPECIALIZED ASSAYS, INC.
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Matriz: Soiil

2960 Foster Creighton Dr.
P.O. Box 40566

111

Sample Identification

. Nashville, TN 37204-0566
S0 Phone 1-615-726-0177 5013~

M

1

Leb Bample ID: 78-A127305

COPY 1

% Dry Weight: 86. Date Sampled: 10716778
Unite: ug/kg dry weight Date Receiwved: 10/17/%98
FORM I

CAS NUMBER AMNALYTE CONCENTRATION FLAG
73-09-2 .. ... .. .. Methylene chloride .. ...... 233. U
G1-20-3 .. ....... Maphthalene ... ............ 3370

103-45-1 ... ... .. n—Praopylbanzene ........... 3600

100-42-5 ... ... .. Styrene ... .. L oo 233. U
630-20-& . ... .. .. i,1,1,2-Tetrachloroethanse 34%. U
79-34-5 ......... 1:,1,2,2-Tetrachloroethans 233. U
127-18-4 < ....... Tetrachloroethene ... ... ... 814. U
108-88-3 ... ..... Toluene . ... ... ... ... . ... sel1. U
g87-61-&6 .. ....... 1,2, 3-Trichlorobenzens 233. U
120-82-1 ........ i:2,4-Trichlorobenzane 233. U
T1-89-6 ... ... ... 1,1, 1-Trichloroethane ... .. 443, U
79-00-3 .. ... .. .. 1,1,2-Trichloroethane ... .. 581. U
7R-Cl1-6 . ... ..... Trichloroethene ........... 1160 U
@LHE-1B8-4 .. ... .. L. 1,2, 3-Trichloropropane 2330 U
PO-&3-6 .. ... ... 1,2, 4-Trimethylbenzene 210G

10B-67-8 . ....... 1,3, 5~-Trimethylbenzene 77720

7S-Ci-4 .. ....... Vingl chloride . ........... 1050 U
75-27-4 .. ....... Eromodichloromethane ...... 4465. U
&61S ... L. o—Xylene ............ . ..... 281. U
&bis6 ... .. . m, p—Xylene ................ 22800

73-69-4 ... ... .. Trichlorofluoromethane 465. U

000116



|| |amm

Sample Identification

Matrizx: Soil

SPECIALIZED ASSAYS, INC.
e
i 2960 Foster Creighton Dr.
H PO. Box 40566
[ Nashville, TN 37204-0566
= Phone 1-615-726-0177 CRi1-21

Lab Sample ID:

98-A127306

Isopropylbenzene ..........
4-Isopropyltoluen=s .. ... ...

% Dry Weight: 76. Date Sampled: 10/16/98

Units: ug/kg dry weight Date Received: 10/17/58

Dilution Factor: 1. Analysis Date: 10/20/98

Analysis Method: SWBZL0B Analusis Time: 23: 46

Delivery Group: 117250 Sample QC Group: 4761

Instrument: HF-2

FORM I
CAS NUMBER ANALYTE CONCENTRATION FLAG
144-10-5 . ....... i—-Chlorohexane .......... . 2.6 U
71-432-2 .. ....... Benzene .......... ... ... 2.1 U
108-86-1 " .. ..... Eromobenzene .............. 2.1 u
124-4-1 ... ... .. Bromochloromethane .. ... ... 2.1 U
TO9-29-2 ......... Bromoform ... .............. & 2 U
74-83-9 .. ....... Eromomethane .. ............ S. 2 U
104-51-8 .. ...... n—Butylbenzen2 ............ 5.2 U
135-98-8 .. ...... sec~Butylbenzene . ... ...... 7.3 U
GB-0h—-& ... ... t-Butylbenzene ............ 7.3 U
946-23-S . ... ... .. Carbon tetrachlorid=s ...... iC. U
108-90-7 ... ..... Chlorobhenzen2 . ............ 2.1 U
FS-00-2 ... ... .. Chloroethane ... ........... 5.2 U
&ET~&E-3 L. Chloraform ................ 2.1 U
74-87-3 .. ... .... Chloromethane ............. 7.3 U
GS5-49-8 ......... 2~-Chloratnluene .. ... ...... 2.1 U
106-43-4 ... ... .. -4~Chlorotoluene .. ......... 3.1 U
kE=-12-8 .. ... ... 1,.2-Dibromo—-3-chloropropans= 1.0 U
124-48-1 .. ...... ibromochloromethane . ... .. 31 U
74-95-3 ... .. .... 1,2-Dibromoethane ......... 3.1 U
T4=25-3 ......... Dibromomethane ............ 1¢. U
93-2C—~1 ... .. ... . 1,2-Dichlorobenzene . ...... 2.1 U
341-73-1 ... ..... 1,3-Dichlorobenzene ....... & 2 U
106—46-7 .. ... ... 1,4-Dichlorobenzene ....... 2.1 U
TII-71-8 .. ....... Dichlorodifluoramethane . 5.2 U
TO-34-3 .. ....... 1, 1-Dichlorgethane ... ..... 2.1 U
107-06-2 ... .. ... 1,2-Dichloroethane ........ 3.1 U
7S5-35-4 ... ...... 1, 1-Dichlorosthene ........ 6.2 U
156-59-2 ...... ..cis—1,2-Dichloroethene 6.2 U
196-4640-5 . ........ trans—-1,2-Dichloroethene . 31 U
TE-B87-5 .. ....... 1,2-Dichleroprapane . ...... 2.1 u
142-28-9 ... ... .. 1,3-Dichloropropane ....... 2.1 U
8F4-20-7 ... .. ... 2,2~Dichloroprapans ....... 20. U
943-38-6 . ... ... 1, 1-Dichloropropens .. ..... 5.2 U
100&1-01-5 . ... .. cis—1,3-Dichloropropene 9.2 U
10061026 ... ... trans—1,3-Dichloropropene . 5.2 U
100-41-4 . . ... .. Ethylbenzene .. ... e 3.1 U
87-68B-3 .. ....... Hexachlorobutadienes . ... ... S.2 U
8.3 U
4

000117
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SPECIALIZED ASSAYS, INC.

P O. Box 40566

Sample Identification

N1 Nashville, TN 37204-0566
>8] Phone 1-615-726-0177 SEi11-2

Matrix: Soil

Lab Sample ID: 78-A12730&8

Y% Dry Weight: ?6. Date Sampled: 10/146/78
Units: ug/kg dry weight Date Receiwved: 10/17/98
FORM 1

CAS NUMBER AMALYTE CONCENTRATION FLAG
TS-09-2 ... ... .. Methylene chloride ........ 2.1 U
QI-20-3 .. ....... Maphthalens ... ... ... ... ... 45. 8

103-65-1 .. ...... n-Propylbenzene ........... 2.1 u
100-42-5 . ... .... Styrene . ... ... L oo 2.1 U
&30-20-6 . ... ... 1,1, 1,2-Tetrachloroethane 3.1 U
79-34-3 .. ... ... 1.1,2,2-Tetrachloroethans 2.1 U
127-18-4 .. ... .. Tetrachloroethens ......... 7.3 U
108-88-3 . ....... Toluens ... .. ... ... ........ 5.2 U
87-61-& ......... 1,2,3-Trichlorobenzense 2.1 u
120-82-1 ... ..... 1.2, 4-Trichlorabenzene 2.1 U
71-85~-&6 .. ....... 1,1, 1-Trichloroethane ..... 4.2 )
79-Q0-3 .. ....... 1,1,2-Trichloroethane ..... 5.2 U
79-Ci-& .. ... ... . Trichloroethene ........... 10. 4 U
F6—-18-4 ... 1,2, 3-Trichloropropane 2C. 8 U
@3-63-6 ... ... ... 1,2, 4~-Trimethylbenzene 315 E
10B8-47-8 .. ...... 1,3, 5-Trimethylbenzene 3606. ... E
753-0C1-4 ... L. Vinyl chleride ... ... ...... 2.4 U
753-27-4 .. ....... Bromodichloromethane . ... .. 4, 2 U
&EH1S Lo . o—Xylene . ........ ... ... .... 6.2

T = m. p—Xylens .. ... . ... L. 277. E
75694 ... ...... Trichlorofluoromethane 4. 2 U

COPY 1

000118




SPECIALIZED ASSAYS, INC.
E — e |
e é gggf)BF::%;’gighw“D“ Sample Identification
o N1 Nashville, TN 37204-0566
7 34 Phone 1-615-726-0177 SE1i-21
Matrix: Soil Lab Sample ID: 98-A127306
% Dry Weight: 26. Date Sampled: 10/16/98
Units: wug/kg dry weight Date Received: 10/17/98
Dilution Factor: 100. Analysis Date: 10/18/78
Analysis Method: SWB2460B Analysis Time: 12:24
Delivery Group: 117235C Sample QC Group: 4761
Instrument: HP-2
FORM 1
CAS NUMBER ANALYTE CONCENTRATION FLAG
144-10-5 .. ...... 1-Chlorohexane ............ 260. U
71-43-2 ... ...... Benzene ........ ... .. ... 208. U
108-86—-1 7. ...... Bromobenzene .............. 208. U
124-48-1 .. ...... Bromochloromethane .. ... ... 208. U
79-25-2 ... ...... Bromoform ... ..... ... ...... 623, U
74-83-9 ......... Bromomethane .............. S21. Y
104-351-8 .. ...... n—Butylbenzene ............ S521. U
135-98-8 ..... ... sec—Butylbenzene .......... 729. U
G8-06-6 ... ... ... t—-Butylbenzene ............ 729. U
96-23-5 .. ... ... . Carbon tetrachloride ...... 1040 9]
108-90-7 . ... .... Chlorobenzene ............. 208. U
75-00-3 .. ....... Chloroethane .............. oa21. U
&7-66-3 ... ... ... ChlorToform .. .. ... ... ...... 208. U
74-87-3 .. ....... Chloromethane ............. 729. U
95-45-8 .. ....... 2—-Chlorotoluene ........... 208. 1
106-43-4 . . .. .... 4—-Chlorotocluene ........... 31a. U
P6-12-8 . ........ 1, 2-Dibromo-3—-chloTopropane 104. ()
i24-48-1 .. ...... Dibromochloromethane ...... 31iz2. U
784-95-3 .. ....... 1,2-Dibromoethane ......... 312. U
74-95-3 .. ....... Dibromomethane ............ 1040 U
o-30-1 ... ...... 1,2-Dichlorobenzene ....... =208. U
541-73-1 ... ..... 1,3-Dichlorobenzene ....... 625. U
106-46-7 .. .. .... 1,4-Dichlorobenzene ....... 208. U
75-71-8 .. ....... Dichlorodifluoromethane S521. U
79-34-3 ......... 1, 1-Dichlorcethane ........ 208. U
107-06-2 .. ... ... 1,2-Dichlorcethane ........ 312. U
79-35~-4 .. ....... 1, 1-Dichloroethene ........ 625. U
156-59-2 ........ cis—1,2-Dichloroethene 6229. U
156—=60-5 ........ trans—-1,2-Dichloroethene 312. U
78-87-5 ......... 1,2-Dichloropropane ....... 208. U
142-28-9 .. ... ... 1, 3-Dichloeropropane ....... 208. U
574-20-7 . ... .... 2, 2-Dichloropropane ....... 2080 U
S63-58-6 . ... ..., 1,1-Dichloropropene ....... 521. U
100&651-01-5 ... ... cis—1,3-Dichloropropene S521. V)
10061-02-6 ... ... trans—1, 3-Dichloropropene 521. U
100-41—-4 . . ... .. Ethylbenzene .............. 312. U
87-68-3 .. ... .. .. Hexachlorocbutadiene .. 521, U
?8-82-8 ......... Isopropylbenzene .......... 833. U
@79-87-6 ... ... ... 4~Icopropyltocluene .. ...... 629. U

COFY 1
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SPECIALIZED ASSAYS, INC.

S

A n H i n Dr. s Py i

N gggﬁﬁﬁgwm Sample Identification

3, Nashville, TN 37204-0566
eV, KA Phone 1-615-726-0177 SE1i-21

Matrixz: Soil tab Sample ID: 98-A1273046

% Dry Weight: 6. Date Sampled: 10/16/98

Units: ug/kg dry weight Date Received: 10/17/98

FORM 1

CAS NUMBER ANALYTE CONCENTRATION FLAG
75=-09-2 .. ....... Methylene chloride ........ 208. U
Zi-20-3 .. ....... pMagphthalene . ..... ... ... ... 208.
i93-65-1 .. ......n—-Propylbenzene ........... 208. U
i00-42-5 .. ... ... STYTEeNE ... .. i 208. U
&E30-20-&6 .. ...... i,1,1,2~Tetrachlorocethane . 3iz. U
79-34-5 ... ...... 1,1, 2,2-Tetrachlorocethane . 208. YU
127-18-4 ~. . ..... Tetrachlorocethene . ... ..... 729. U
108-88-3 .. ...... Toluene ........ .. ... S21. U
87-61-6 ... ... ... 1,2, 3-Trichlorokenzene .... 208. U
i20-82-1 ........ 1,2, 4-Trichlorobenzene .. .. 208. U
71-55-&6 ... ... ... 1,1, 1-Trichloroethane ... .. 417. U
77-00-5 ... ...... 1,1,2-Trichloroethane ..... 521, U
79-01-6 ... ... ... Trichloroethene ........... 1040 U
96—-18-4 ., ... ..., 1,2, 3-Trichloropropane . ... 2080 U
@5-63-6 ... ... ... 1,2, 4-Trimethylbenzene .. .. o2t J
108-67-8 .. ...... 1,3, 5-Trimethylbenzene . ... 208. J
75-01-4 ... ...... Vinyl chloride ............ 938. U
75-27-4 .. ....... Bromodichloromethane ... ... 417. U
6615 ... ... o-Xylene ............c..o0... 521. U
64L& ... L.msp=Xylene ................ . 417,
79-69-4 ... ...... Trichlorofluoromethane . ... 417. U

000120
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SPECIALIZED ASSAYS, INC.

~
/E 2960 Foster Creighton Dr.
P O. Box 40566

Sample Identification

) Nashville, TN 37204-0566
A1 Phone 1-615-726-0177

Spiée—-a

Matrix: Soil

% Dry Weight: 74.
Units: vg/kg dry weight
Dilution Factor: 3S0.
Analysis Method: SWB260B

Lab Sample ID: 98-A127307
Date Sampled: 10/15/98
Dzte Receiwved: 10/17/98
Analysis Date: 10/22/%8

Analysis Time: 22:13

Delivery Group: 117250 Sample QC Group: 4761
Instrument: HF-Z
FORM I
CAS NUMBER ANALYTE CONCENTRATION FLAG
144-10-5 ... ..... i-Chlorohexane ............ 133. U
71-42-2 .. .. ..... Benzene ........... ..., 106. U
108-86-1 .. ..... Eromobenzene ... ........... 106. U
124-48-1 ... ..... Bromochloramethane ...... .. 106. U
73-25-2 ... ...... Bromaoform ................. 319. U
74-83-9 .. ... .. .. Bromamethane .. ... ......... 266. U
104-51-8 ........ n—Butylbenzene ............ 266. U
135-98-8 ........ sec—-Butylbenzene . ... ... ... 372. U
GR-0&6-6 .. ... ... t—-Butylbenzene .......... .. 372. U
S5&6-23-5 .. ... ..., Carbon tetrachloride ...... S32. U
108-20-7 . ... .... Chlorobenzene . ... ......... 104. U
75-Q0-2 . ... . ..., Chloroethane .............. 266. U
&7-66-3 . ... ... .. Chloroform ................ 106. U
74-87-3 ... ...... Chloromethane ............. 372. U
@o-49-8 ... ..... 2-Chlorotoluene ... ... ..... 106. U
106-43-4 . ... .... 4-Chlorotoluene .. ......... 1&0. U
FLE-12-8 .. ....... 1,2-Dibromo-3—~chloropropan= 93. 2 U
124-48-1 . ... .... Dibromochloromethane ... ... 140. U
74-25-3 ... .. .... i1, 2-Dibromoethane ......... 1&60. U
T4-93-3 . ... ..... Dibromomethane ............ 332. U
I-30-1 ... ... 1,2-Dichlorobenzene ....... 104. U
I 541-73-1 ... ..... 1,3-Dichlorobenzens . ... ... 319. U

106—46-7 ... ... .. 1, 4-Dichlorobenzene ....... 106. U
79-71-8 ... ...... Dichlorodifluoromethane 2&6. U
73-34-3 ......... 1, 1-Dichloroethane ........ 106. U
107-06-2 ... ..... 1,2-Dichloroethane ........ 140. U
T73-35-4 ... ...... 1,1-Dichloroethene ........ 319, U

19863592 ... .. .. cis—1,2-Dichloroethens 319. U
156—-60-5 ... ..... trans—-1,2-Dichloroethene . 1&0. U
78-87-3 . ........ 1, 2-Dichlavropropane . ... ... 106. U
142-28-9 . ....... 1,3-Dichloropropane ....... 106. U
994207 ... .. ... 2, 2-Dichloropropane ....... 1060 U
363-98-6 ... ..... 1,1-Dichlaoropropene . ... ... 266. ()
100&1-0C1=-5 . ... .. tis—1,3-Dichloropropene 2846, U
10061-02-6 . ... .. trans—1,3-Dichloroprapene 266. U
100-41-4 . ... .... Ethylbenzene .. ... ... .. .... 160. U
87-68-3 .. ....... Hexachlorobutadiene .. ... .. 266. U
f8-82-8 ......... Isopropylbenzene .. ... ..... 426. U
PF-B7-&6 ... ... .. 4—-Isopropyltolusne ... ... .. B851.

COPY 1
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Matrix: Soil

SPECIALIZED ASSAYS, INC.

§ 2960 Foster Creighton Dr.
E P O. Box 40566

Sample Identification

Nashville, TN 37204-0566

Phone 1-615-726-0177 SB16—-8

Lab Sample ID: %8-A127307

E

% Dry Weight: 4. Dste Sampled: 10/15/%8
Units: vug/kg dry weight Date Received: 10/17/98
FORM I
CAS NUMBER ANALYTE CONCENTRATION FLAG
73-09-2 ... ... ... Methylene chloride ........ 1C6. U
QLI-20-3 .. ....... Naphthalene ............... 104,
103-65-1 . ... .... n—Propylbenzene ........... 106. U
100-42-5 ... ..... Styrene ... ... ... oo 104, U
6&30-20-& ... ... .. 1,1, 1, 2-Tetrachloroethans= i40. U
79-324-3 .. ....... 1,1, 2, 2-Tetrachloroethane 106. U
127-18-4 7. . ... .. Tetrachloroethene ......... 372. U
108-88-3 . ....... Tolusne ........ [ 2&6. U
87-61-4 .. ....... 1,2, 3-Trichlorobenzene 106. U
120-82-1 . ....... 1, 4-Trichlorobenzene 106. U
71-55-& .. ... .... 1,1, 1-Trichloroethane ... .. 213. U
79-C0-3 .. ... . ... 1,1, 2-Trichloroethane ..... 264. U
79-C1-&6 ... ... Trichloroethene ........... 532 U
?&6&—18-4 ... ... ... 1,2:3-Trichloropropane 1060 U
@5-&3-&6 ... ... .. 1,2, 4-Trimethylbenzene 2230
10B-67-8 ........ 1,3, 5-Trimethylbenzene 2020
753-CG1-4 .. ... ... Vinyl chloride ............ 479. U
79-27-4 .. ....... Bromodichloromethane ... ... 213. U
e513 ... L. o-Xylene . ... ...... ... ... .. o835.
&blée ... e m, p—Xylena . ... ... .. ... ... F04.
73-69-4 ... ... ... Trichlorofluoromethane 213. U

COPY1

000



k SPECIALIZED ASSAYS, INC.
——eem—— |
<N é 3§§$%§£@mmb“ Sample Idemntification
3G Nashville, TN 37204-0566
3 “¢A) Phone 1-615-726-0177 SB1&-21
Matriz: Boil Lab Sample ID: 98-4127308
% Dry Weight: 87. Date Sampled: 10/15/98
Units: vg/kg dry weight Dete Received:. 10/17/98
Dilution Factor: 1000 Analycsis Date: 10/18/98
Analysis Method: SWEZ&0B Analysis Time: 13: 36
Delivery Group: 117250 Sample QC Group: 4761

Instrument: HP-Z2

FORM I
CAS MNUMBER ANALYTE " CONCENTRATION FLAG
144-10-5 ... ... .. 1-Chlorohexane ............ 2870 U |
7i-43-2 ... ... .. Benzene .......... . ... . .... 2300 U
108-86—-1 . ... .. .. Bromobenzene .. ............ 2300 U
124-48-1 . .. ... .. Bromochloromethane ........ 2300 U
75-25-2 .. ....... Evomoform ................. &20Q0 U
74-83-% ... ...... Bromomethane .............. S730 U
1G4-351-8 ........ n—Butylbenzene ............ 5730 U
135-98-8 ........ s2c—Butylbenzene .. ... ... .. 8030 U
B-Ch-& .. ... .... t~Butylbenzene ............ 8050 U
96-23-3 . ... ... .. Carbon tetrachloride ...... 1150GC U
108-90-7 . ... .... Chlorobenzens ............. 2300 U
75-00-3 .. ... .... Chloroethane .. ............ 3730 U
&7-6&6-3 ... ... ... Chlovoform .. .............. 2300 U
74-87-3 .. ....... Chloromethane . ............ 8050 U
R3-49-8 ... ...... 2=Chlorotaluene ........... 2300 U
106—-43-4 . .. ..... 4-=Chlorotoluene ........... 3430 U
?6=12-8 ......... 1,2-Dibromo—-3—chlaropropane 1150 U
124-48-1 ... ... .. Dibromochloromethane . ... .. 3450 U
74-95-3 ......... 1,2-Dibromoethane ......... 3450 U
74-93-3 .. ... .... Dibromamethane ............ 11500 U
F3-30-1 .. ....... 1,2-Dichlarobenzens . ... ... 2300 U
S941-73-1 .. ...... 1,3~Dichlorobenzens . ... ... &700 U
106—-46-7 . ... .... 1, 4~-Dichlorobenzene ....... 2300 U
75-71-8 ......... Dichlorodifluoromethane ... 3730 U
73-34-3 .. ... .... 1. 1-Dichlorosthans ........ 2300 U
107-06-2 ... ..... 1,2-Dichloroethane ........ 3450 U
73-35-4 ......... 1,1-Dichloroethene ........ 6200 U
156-39-2 . ....... cis—1,2-Dichloroethene .. .. 6200 U
136-60-35 ... ... .. trans—1,2-Dichloroethene .. 3430 U
78-87-3 .. ... .... l1.,2-Dichloropropans ....... 2300 U
142-28-% . ... .. .. 1,3-Dichlaropropanes ....... 23060 U
394-20-7 ... ... .. 2, 2-Dichloropraopane ....... 25000 U
853-58-6 .. .. .. .. 1, 1-Dichloroprapene ....... 39730 U
160&1-01-35 . ... .. cis—1,3-Dichlorapropene ... 5750 u
10061-02-6 ... ... trans-1,3-Dichloropropens . 5730 U
100-41-4 . ... . ... Ethylbenzene .. ... .. ....... 1145000
B7-6B-2 .. ... .... Hexachlorobutadiene . ... ... 3730 U
F8-82-8 ......... Isopropylbenzene . ......... 28300 e
F-87-6 .. ... .... 4-Isopropyltoluene .. ... ... 18400 Ce 000123
‘ COPY 1

e e e 1




Bl mum)

SPECIALIZED ASSAYS, INC.

.

t§ 2960 Foster Creighton Dr.

1 PO. Box 40566

a Nashville, TN 37204-0566
Phone 1-615-726-0177

Sample Identification

- BB16-21

Lab Sample ID: 98-A12730

Matrixz: Boil 8

Y Dry Weight: 87. Date Sampled: 10/15/98

Units: ug/kg dry weight Date Received: 10/17/98

FORM I

CAS NUMBER ANALYTE CONCENTRATION FLAG
7ES-0C2-2 ... Maethylene chloride ........ 2300 U
F1-20-3 ... ... ... Naphthalene ... ............ 41400
103-45-1 . ... ... n—-Propylbenzene ........... 45000
i00-42-5 . ... .... Styrena ... .. oo 2300 U
630-20-&6 .. ... ... i,1,1,2-Tetrachloroethans 3450 U
72-34-3 ... ...... 1,1,2,2-Tetrachloroethane 2300 U
127-18-4 7 ... .... Tetrachloroethene . ...... .. 8030 U
108-88-3 . ....... Toluene .. ... ... ... ... .. 57350 U
87-&1i-&6 ... ... ... 1,2, 3-Trichlorobenzene 2300 U
i20-g2-1 . ....... 1,2, 4-Trichlorobenzene 2300 U
71-35-& ... ... ... 1,1, 1-Trichloraoethane ..... 4600 U
72-C0-3 .. ... .. .. 1,1,2-Trichloroethane ... .. S730 U
79-01=& . ... ..... Trichloroethene ........... 11300 U
FL&-18-4 ... L. 1,2, 3-Trichloropropane 2300G U
95-63-6 .. ....... 1,2, 4-Trimethylbenzene 2795000 E
108-4&7-8 .. ...... 1,3, 5~Trimethylbenzene 24300
75-0C1i-4 .. ... .... Vinyl chloride ......... ... 10300C U
75-27-4 .. .. ..... Bromadichloromethanes ... ... 4600 U
L A o—-Xylene ...... ... .. ... 131000
bolh m, p—Xylene . ............... 444000
7353694 ... ...... Trichlorofluoromethane 456500 U

000124
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I SPECIALIZED ASSAYS, INC.

e |

ws a8 ﬁ?&ﬁ%;?@w“m' Sample Identification

 Nashville, TN 37204-0566

<38 Phone 1-615-726-0177 SE16-21
Matrix: Soil Lab Sample ID: 98-A127308
% Dry Weight: 87. Date Sampled: 10/15/98
Units: ug/kg dry weight Dzte Receiwved: 10/17/978
Dilutien Factor: S000O Analysis Date: 10/21/98
Analysis Method: 5SWB260B Analysis Time: O: 22
DeliveTy Group: 117250 Sample QL Group: 4761

Instrument: HP-2

S T TS N T I D T S E e | T T N
_ T 4 i N

FORM 1
CAS NUMBER ANALYTE CONCENTRATION FLAG
144-10-5 . ... .. .. i-Chlorohexane ............ 14400C U
71-43-2 ......... BBNIGBNE . . .ttt it et 113500 U
108-B6-1 .. ... .. Bromobenzene .............. 11500 U
124-48-1 . ... .. .. Bromochloromethane .. ... ... 1150G U
75-25-2 .. ....... Bromoform ... .. ... ... 34500 U
74-83-9 ......... Bromomaethane .. ............ 28700 U
104-31-8 . ... .... n—Butylbenzena ............ 28700 U
135-98-8 . ... . ... sec—Butylbenzene ... ....... 40200 U
B-C&—& ... ... ... t—-Butylbenzene ............ 40200 U
56-23-5 ......... Carbon tetrachloride ... ... 57300 U
108-90-7 . ... .... Chlorobenzene . ............ 11500 U
75-00-3 .. .. ..... Chlarosthane .............. 28700 U
7663 L. Chloroform . ... . ... ... ... 11500 U
74-87-3 .. ....... Chloromethane ............. 40200 U
?5-49-8 . ........ 2-Chlorotoluene ... ........ 11500 U
106-43-4 ... ... .. 4-Chlorotoluene ........... 17200 U
Q&6=-12-8 ... ... ... 1,2-Dibromo-3—-chloropropanse 5750 U
i24-48~1 . ... .... Dibramochloromethane .... .. 17200 U
74-95-3 .. ... .... 1,2-Dibromoethane ......... 17200 U
74-95-3 ......... Dibromomethane ............ 57500 U
Q5-30-1 .. ... ... 1,2~-Dichlarobenzene . ... ... 11300 U
541-73-1 . ... .... -1, 3—Dichlorobenzene . ... ... 34300 U
106—46—-7 ... ... .. 1,4-Dichlaorobenzena ....... 11300 U
753-71-8 .. .. ..... Dichlorodifluoromethane ... 2870C U
75-24-3 .. ... .... 1, 1-Dichloroethane ... .. F 11500 U
107-046-2 . ... .. .. 1.,2-Dichloroethane ........ 17200 U
73-35-4 .. ....... 1, 1-Dichloroethene .. ...... 3430C U
186—-59-2 . ....... cis—1,2-Dichlorgethene .. .. 343500 U
156—-60-5 .. ...... trans—1,2-Dichloroethene .. 17200 U
TB-E7-3 .. ....... 1,2-Dichloroeopropans . ...... 11500 U
142-28-92 .. ... ... 1,3-Dichloropropana . ... ... 11500 U
3R4-20-7 . ... ... 2, 2-Dichloropropane ....... 115000 U
S43-58-6 ... ... .. i, 1-Dichloropropen=s ....... 2870C U
10061-01-5 .. .. .. cis—1,3-Dichloropropene ... 28700 U
100&6&1-02-& ... ... trans—1,3-Dichloropropen= . 28700 U
100-41-4 . ... .... thylbenzene .. ... ... ... ... 121000
87-68-3 ...... ... Hexachlorobutadiene . ... ... 28700 U
F8-82-8 ......... Isopropylbenzene .......... 28700 J
@P-87-6 . ... ... .. 4—-Isopropyltoluene ... ... .. 22000 J
COPY 1



s SPECIALIZED ASSAYS, INC.
s
8 é.ﬁ?ﬁﬁﬁgggmmon . Sample Identification
i Nashville, TN 37204-0566
o5 Phone 1-615-726-0177 BB16-21
Matrix: Soil Lab Sample ID: 98-A1273083
% Dry Weight: B7. Date Sampled: 10/15/986
I Urnits: ug/kg dry weight Dste Received: 10/17/%8
|
I FORM I
|
l CaAS pNUMBER ANALYTE CONCENTRATION FLAG
| 73-09-2 ... .. .. .. Methylene chloride ........ 11500 U
P1-20-2 .. ....... Naphthalene ... ... .. ... ... 51700
I 103-65-1 ... ..... n-Propylbenzene ........... 44000
100-42-5 ... ..... Styrene ... ... oo 11500 U
&30-20-& ... ... 1,1, 1,2~Tetrachloroethane 17200 U
77-34-5 .. ....... i,1,2,2-Tetrachloroethane . 113500 U
| 127-18-4 © . ... ... Te2trachloroethene ... ... ... 40200 U
. 108-88-3 ... ... .. Toluane .. .. ... ... ... 287GC0 U
g7-&1-6 .. .. ... .. 1,2, 2-Trichlorobenzens 1130C U
120-82~-1 .. ... ... 1,2, 4-Trichloraobenzene .. .. 11500 U
71-85-4 .. ... ‘....1,1,1-Trichloroethans ..... 23000 U
79-00-5 ... ...... 1,1, 2-Trichloroethane .. ... 28700 U
7R-C1-& .. ... ... Trichloroethene ........... 5730G U
R&6&-18~-4 ... ... ... 1,2,3-Trichlaropropane 115000 U
RO-&E3-4 ... ... ... 1,2, 4-Trimaethylbenzene 287000
108-47-Q .. ...... 1,3, 5-Trimethylbenzene .. .. 97700
75-01-4 .. ... .... Vinyl chloride ............ 51700 U
795-27-4 ... ...... Bromodichloromethane ... ... 23000 U
6H1D .. o-Xylene ........... ... ..., 128000
&L1& . m.p—Xylene ................ 477000
. . 23000 U

735=-&9-4 .. ....... Trichlorotfluoromethane

COPY 1
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Nashville,

2960 Foster Creighton Dr.
P O. Box 40566

TN 37204-0566

;4 Phone 1-615-726-0177

SPECIALIZED ASSAYS, INC.

Sample Identification

SEi4-21

COPY1

Matrix: Soil Lab Sample ID: 98-A12730°

% Dry Weight: B7. Date Sampled: 10/15/98

Units: ug/kg dry weight Date Received: 10/17/98

Dilution Factor: 1000 Analysis Date: 10/18/98

Analysis Method: SWB26CE Analysis Time: 14:13

Delivery Graoup: 117250 Sample QC Group: 4761

Instrument: HP-2

FORM 1

CAaS NUMBER ANALYTE CONCENTRATION FLAG
144-10-5 .. ...... 1-Chlorohexane ............ 2870 U
Fi-43-2 ... ... .. BenNzene .. .....c .o, 44600
108-8&—1 - . ... ... Bromobenzene .............. 23090 U
124-48-1 .. ...... Bromochloromethane ... ... .. 2300 U
75-25-2 ... .. .... Bromoform ... .. ... ... ... .. 6900 U
74-83-9 ......... Bromomethane .............. 9790 U
104-51-8 .. ... ... n—Butylbenzene ............ 5750 U
135-28-8 .. ...... cec~Butylbenzene .......... 8050 U
F8-06~-& ... ... ... t-Butylbenzene ............ 8050 U
S56-23-5 ... ... ... Carbon tetrachloride . ... .. 11500 U
108-920~7 . ... .... Chlorobenzene ............. 2300 U
75-00-3 ......... Chloroethane .............. 9750 U
67-66-3 .. ... ..., Chleoroform .. ... ... .. ..... 2300 U
74-87-3 ... ...... Chloromethane ............. 8050 U
?5-47-8 ......... @-Chlorotoluene ........... 2300 U
106—-43-4 . . ...... 4—-Chlorotoluene ........... 3450 U
FbL-12-8 .. ... .... 1, 2-Dibromo—-3-chloropropane 1150 U
i24-48-1 .. ...... Dibromochloromethane ... ... 3450 U
74-95-3 ... .. .... 1, 2-Dibromoethane ......... 3450 U
784-95-3 .. ... .... Dibromomethane ............ 11500 U
?9-50-1 .. .. ..... 1, 2-Dichlorobenzene ....... 2300 U
931-73-1 .. ... ... 1,3-Dichlorobenzene . ... ... 6900 U
106-346~7 . . ... ... 1,4-Dichlorobenzene ....... 2300 U
75-71-8 ......... Dichlorodifluorecmethane 5730 U
75-34-3 ... ...... 1, 1-Dichloroethane ........ 2300 U
107-0&6-2 .. ...... 1, 2-Dichlorcocethane ........ 3450 U
75-35-4 ... ...... 1, 1-Dichlorcethene 6900 U
156-59-2 ........ cis—1,2-Dichloroethene 6200 U
156-60-5 . ....... trans—-1,2-Dichlorocethene 3450 U
78=-87-5 ......... 1,2-Dichloropropane ....... 2300 U
142-28-9 .. ...... 1, 3-Dichloropropane . ... ... 2300 U
594-20-7 .. ...... 2, 2-Dichloropropane .. ... .. 23000 U
263-58-6 . ... . ... 1, 1-Dichloropropene ....... 9750 U
10061-01-5 ... ... cis—=1,3-Dichloropropene 57350 U
10061-02-5 .. .... trans—-1,3-Dichloropropene 9750 U
100-41-4 . . ... .. Ethulbenzene .............. 67800
87-58-3 .. ....... Hexachlorobutadiene 5750 U
¢8-82-8 ... .. .... Isopropylbenzene .. ... ... .. 17200
@7-87-6 ... . ... .. 4-~Isopropyltcluene ........ 13800

000126



SPECIALIZED ASSAYS, INC.

7 NCTJET] 2960 Foster Creighton Dr. Sample Identification
- H PO. Box 40566
3 ] Nashville, TN 37204-0566
d )3 Phone 1-615-726-0177 §B14-21 |
Matrix: Soil Lab Sample ID: 98-A12730%9
% Dry Weight: g7. Date Sampled: 10/15/98
Units: ug/kg dry weight Cate Received: 10/17/98
FORM I
CAS MNUMBER ANALYTE COMCENTRATION FLAG
75-09-2 .. ... ... . Methylene chloride ........ 2300 R ¥
Gi-20-3 .. ... .. .. Naphthalene . ... ... .. ...... 27600
103-65-1 .. ... ... n—Propylbenzene ........... 28700
100-42-3 .. ... ... Styrene ....... ... ... 2300 U
6E30-20-& . ... ... i, 1,1, 2-Tetrachiorocethane . 3450 U
77-34-5 ......... 1,1, 2, 2~Tetrachloroethane . 2300 U
127-18-4 ... .. .. Tetrachloroethene ......... 8050 8
. 108-88-3 ... .. .. Toluene .. ......... ..o, 5750 Y
87-61-6 .. ... L. 1,2, 3-Trichlorobenzene 2300 U
120-82-1 ... ... .. i, 2, 4-Trichlorobenzene .. .. 2300 8]
71-35-6 .. ... ... 1,14, 1-Trichloroethane ..... {4600 U
79-00~-5 .. ....... 1,1, 2-Trichloroethane .. ... 5750 U
79-01-& ... ... ... Trichloroethene ........... 11500 U
Y6-18-4 ... ... ... 1,2, 3-Trichloropropane 23000 U
F5-63-&6 .. ... ... . 1,2,4-Trimethylbenzene 198000
108-67-8 .. ... ... 1,3, 5~Trimethylbenzene .. .. 69000
75-01-4 ... ...... Vinyl chloride ............ 10300 U
79-27-4 . ... ..... Bromodichloromethane . ... .. - 4600 U
&6815 ... oo o—Xylene ...... ... ... .. 5750 U
6816 ... m, p—Xylene ........ ... ..... 282000
4600 U

795=69-4 .. ... .... Trichlorofluoromethane

copY 1
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SPECIALIZED ASSAYS, INC.

2960 Foster Creighton Dr.
P.O. Box 40566

Nashville, TN 37204-0566
Phone 1-615-726-0177

8 o t 5 W0 R ¢

MatTix: BSoil

Sample Identification

S5B2&~21

Lab Sample ID: 98-A127310

v 000128

% Dry Weight: 87. Date Sampled: 10/15/98

Units: ug/kg dry weight Date Received: 10/17/98

Dilution Factor: 1000 Analusis Date: 10/18/98

Arnalysis Method: SWBZ60E Analysis Time: 15:51

Delivery Group: 117255 Sample QC Group: 4761

incstrument: HFPF-Z

FORM I

CAS NUMBEF AMALYTE CONCENTRATION FLAG
1344-10-5 ... ... .. i-Chlovrohexane ............ 2870 U
71-43-2 .. ... . ... BeNZene .. ... ..o iuuneneen.on 2300 U
108-86~1 . ....... Eromobenzene .............. 2300 U
124-48-1 . ....... Bromaochloramefthane ........ 2300 U
793-25-2 ......... Bromoform ................. 6200 u
74-83-9 ......... Bromomethane .............. 57350 U
104-51-8 . ....... n—Butylbenzens ............ 5750 U
135-98-8 ........ sac—Butylbenzensa . ......... 8050 U
@B-0&-& ... ... ... t—Buftylbenzene ............ 8050 U
S6-23-5 ... ... ... Carbon tetrachlaride ...... 11500 U
108-90-7 . ... .... Chlorobenzen=2 .. ... ........ 2300 U
73-CG0-2 .. ....... Chloroethane ............ .. 35790 U
67-66=3 .. ... .... Chloroform ................ 2300 u
74-87-3 .. ....... Chloromethane . ............ B80S0 U
FS-49-8 .. ... .... 2-Chlorotolu=2ne .. ......... 2300 9]
106—-43-4 . ... .... 4—-Chlorotolusene .. ... ...... 34350 U
FH-12-8 ... ... 1,2-Dibromo-3-chloropropane 1130 v}
i24-48-1 ... .. ...Dibromochlaromethane ...... 3450 U
734-25-3 .. ....... 1,2-Dibromoethane ......... 3430 U
734-95-3 .. ... .... Cibromomethane ... ......... 11500 U
?S3-30-1 ......... 1,2-Dichlorobenzene . ...... 2300 U
541-73-1 ........ 1,3-Dichlorobenzense ....... &900 U
106—46-7 .. .. .... 1,4-Dichlorobenzene ....... 2300 U
5-71-8 .. ....... Dichlorodifluoromethane . 3730 U
73-34-3 ......... 1,1-Dichloroethane ........ 2300 U
107-06—-2 . ... .... 1,2-Dichlaroethane .. ...... 3450 U
TO9-35-4 ... ..., 1, 1-Dichlorogethene .. ...... 46900 U
196-59-2 ... ..... cis—1,2-Dichloroethene £700 U
196-460-5 . ... .... trans—1,2-Dichloroethensa .. 34350 U

TB-B7-S ... ... .. 1,2-Dichloropropane ....... 2300 U
142-28-9 . ... .... 1,3-Dichloropropans ....... 2300 U
594-20-7 .. ... ... 2,2-Dichlaropropans . ...... 23000 U
563-58-4 .. ... ... 1. 1-Dichloropropensa .. ..... 3750 U
10061-01-5 . ... .. cis—1,3-Dichloropropene 3750 U
10061-02-6 . ... .. trans—1,3-Dichloropropene . 57350 U
100-41-4 . .. .. ... Ethylbenzene ... ... ... ..... 140000
87-68-3 .. ....... Hexachlorobutadiene ....... 5730 U
f8-82-8 ......... Isopropylbenzane . ... ...... 2200
R-87-& ... ... ... 4-Isopropyltoluene ... ... .. 1470Q

COPY 1




SPECIALIZED ASSAYS, INC.

2960 Foster Creighton Dr. Sample Identification
P.O. Box 40566

LL1d

Nashville, TN 37204-0566

=*A3 Phone 1-615-726-0177 SBzée—-21

Matriz: Soil - Lab Sample ID: 98-A127310

% Dry Weight: 87. Date Sampled: 10/15/98

Units: ug/kg dry weight Date Received: 10/17/98

FORM I

CAS MNUMBER AMNALYTE CONCENTRATION FLAG
79-09-2 .. ... ... Mathylene chloride ........ 23C0 R
G1-20-2 ... ...... Naphthalene ...... ... ...... 34500 ..
103-65-1 ... ... .. n-Propylbanzene ........... 3720C
100-42-5 ... ..... Styrene .. ... ... oL 2300 U
630-20-6 ... ... .. i,1,1,2-Tetrachlornethane . 345350 U
TR-34-5 .. ... .... 1,1,2,2-Tetrachloroethane . 2300 U
27-18-4 .. ... .. Tetrachloroethense ... ... ... 8050 U
168-88-3 . ....... Toluene ................... 5730 U
87-61-6 ... ... ... 1,2, 3-Trichlorobenzene .. .. 2300 U
120-82-1 . ....... 1,2, 4-Trichlorobenzene .... 2300 U
71i=-53-6 ... ... .. 1,1, 1~-Trichloroethane ..... 4600 U
79-00-3 .. ... ... 1,1,2-Trichlorocethane ... .. 5730 U
79-01-&6 ... .. .... Trichloroethene ........... 11500 U
FLE-18-4 ... ... ... 1,2, 3-Trichloraopropane . ... 23000 U
@S-63-6 .. ... 1,2, 4-Trimethylbenzene .... 218000
108-467-8 . ... .... 1,3, 5-Trimethylbenzene .. .. 77000
73-01i-4 . ... ..... Vinyl chloride ............ 10300 U
75-27-4 ......... Bromodichloromethane ... ... 4600 U
6613 .. Lo o—Xylene .......... ... ... .. 152060
G&l& ..o m, p—Xylena ................ 533000 E
75-62-4 ... ...... Trichlorofluoromethane .. .. 44600 U

000129

COPY 1
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ymend |

2960 Foster Creighton Dr.
P O. Box 40566
Nashville, TN 37204-0566

s#%H Phone 1-615-726-0177

SPECIALIZED ASSAYS, INC.

Sample Identification

SB26-21

Matrix: Soil Lab Sample ID: 98-A127310

4 Dry Weight: 87. Date Sampled: 10/15/98

Units: wug/kg dry weight Date Received: 10/17/98

Dilution Factor: 2500 Analysis Date: 10/21/98

Analysis Method: SWB260B Analysis Time: 0: 58

Delivery Group: 11725¢C Sample QC Group: 4761

Instrument: HP-2 :

FORM I

CAS NUMBER ANALYTE CONCENTRATIDN FLAG
144—-10-5 .. ...... 1-Chlorohexane ............ 7130 U
7i-43-2 ... ... ... Benzene ..........oon . 57950 U
108-a&6—% ~ . ... ... Bromobenzene ... ... .. ... ... 5750 U
124-48-1 . .. ... .. Bromochloromethane ........ 5750 U
75-25-2 ... ...... BTomofOTm ... v e i et 17200 U
74-83-9 .. ....... Bromomethane ... ........... 14400 v
104-51-3 . ... . ... n—Butylbenzene ............ 14400 U
135-98-8 ........ sec—Butylbenzene .......... 20100 U
98-06~6 .. ... .... t—-Butylbenzene ............ 20100 U
S&=-23~-5 .. ..., Carbon tetrachloride ...... 28700 U
108-920-7 . ....... Chlorobenzene ............. 5750 U
75-00-3 .. ....... Chloroethane .. ............ 14400 U
&7-66-3 ... ... ... Chloroform . ... ..o .. 5750 U
74-87-3 ... ...... ChlorTomethane ............. 20100 U
Fo5-472-8 ... ...... 2-Chlorotoluene ........... 57350 U
106—-43—-4 ., ...... 4-Chlorotoluene ........... 8620 U
P6-12-8 ...... ... 1, 2-Dibrome-3-chloropropane 2870 U
i24-48-1 .. ... ... Dibromochloromethane . ..... 8620 U
74-95-3 ... ... ... 1,2-Dibromoethane ......... 38620 U
74-95-3 .. ... .... Dibromomethane ............ 28700 U
@5-50-1 .. ... .... 1,2-Dichlorobenzene . ... ... 57350 U
941-73—-1 .. ... ... 1, 3-Dichlorobenzene ....... 17200 v
106—-46~-7 . ... . ... 1,4-Dichlorobenzene ....... 3750 v
75-71-8 ... ... ... Dichlorodifluoromethane 14400 U
79-34-3 ... ...... 1, 1-Dichloroethane ........ 5750 U
107-06—-2 .. ...... 1,2-Dichloroethane ........ 86210 U
7O9-35-4 .. ....... 1, 1-Dichloroethene ........ 17200 8]
156-59-2 . ....... cis—1,2-Dichlorocethene 17200 U
156~-60-5 . ... . ... trans—1,2-Dichloroethene 84620 U
78-87-5 .. ....... 1, 2-Dichloropropane ....... 5750 U
142-28-9 ... .. ... 1, 3-Dichloropropane ....... 5790 U
594-20-7 .. ... ... 2, 2=-Dichloropropane ....... 57500 U
563-58-6 . .... ... 1,1-Dichloropropene ....... 14400 U
10061-01-5 ... ... cis—1,3-Dichloropropene 14400 V)
10061-02-6 .. .. .. trans—1, 3-Dichloropropene . 14400 U
100-41-4 . ... . ... Ethylbenzene .............. 69000
87-63-3 ......... Hexachlorobutadiene ....... 14400 U
98-82-8 ......... Isopropylbenzene .......... 23000 U
9F-87-5 ......... 4-Isopropyltoluene ........ 11500

COFY 1
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SPECIALIZED ASSAYS, INC.

I} mam:

2960 Foster Creighton Dr.
P O. Box 40566

i Nashville, TN 37204-0566
y Phone 1-615-726-0177

et

D W I

Matrix: Soil

Sample Identification

SE246-21

lLLab Sample ID: 98-4A127310

% Dry Weight: 87. Date Sampled: 10/15/98
Units: wg/kg dry weight Dates Received: 10/17/98
FORM I

CasS NUMBER ANALYTE COMNCENTRATION FLAG
75-09-2 .. ... ..., Methylene chloride ........ 5750 .U
G1-20-3 ......... Naphthalene ... ... ... .. ... 23000 »
103-65~-1 ... ... .. n—Propylbenzene ........... 23000
100-42-5 .. ... ... Styrene ... .. .. e 5750 U
&30-20D-6 . ... .. .. i, i, i,2~Tetrachloroethane 8620 U
77-34-5 .. ....... i1, 2, 2-Tetrachloroethane 5750 U
127-18-4 . ... ... Tetrachlorocethene ......... 20100 U
108-88-3 ........ Toluene ... ... ... ... 14400 U
87-61-6 ... ... ... 1,2, 3-Trichlorobernzene .. .. 5750 U
120-82-1 .. ... ... 1,2, 4-Trichlorobenzene 5750 U
71-55-& ... ... .. 1,1, {-Trichloroethane ..... 11500 U
79-00-5 ... ...... 1,1, 2-Trichloroethane ..... 14400 U
77-01-&6 ... ... ....Trichloroethene ........... 28700 U
9&6-18-4 ... ... ... 1,2, 3-Trichloropropane 57500 9]
95-63-6 .. ... .. .. 1,2, 4-Trimethylbenzene 147000
108-467-8 ........ 1,3, 5-Trimethylbenzene 51700
75-01-4 ... ...... Vinyl chloride ............ 25900 U
75-27-4 .. ... .... Bromodichloromethane ... ... 11500 U
6615 ... ... o—-Xylene ........... .. . ..., 80500
6616 ... m, p—Xylene ................ 277000
75-67-4 .. ....... Trichlorofluoromethane 11500 U

COPY 1

000131



T SPECIALIZED ASSAYS, INC.
2= '
A i ﬁgﬁf%;fgmnm' Sample Identification
5 k| Nashville, TN 37204-0566
) “1f3 Phone 1-615-726-0177 gBigqg—~-12
Matrix: Soil Lab Sample ID: 98-A127311
%“ Dry Weight: B6. Date Sampled: 10/15/58
Units: ug/kg dry weight Date Received: 10/17/93
Dilution Factor: 10C. Analysis Date: 10/721/98
Analysis Method: SWE8260B Analysis Time: 1:34
Delivery Group: 117250 Sample QC Group: 47&1

Instrument: HF-2

FORM I
CAS NUMBER ANALYTE CONCENTRATION FLAG
144—-310-5 ... ... .. i-Chlorohezane ............ 291. U
71-43-2 .. ... .... Benzene .........ccuuueueonn 233. U
108-86-1 7. .. .... Eromobenzene ... ... ... .. ... =233. U
124-48-1 . ... .. .. .Bromochloromethane ... ... .. =233. U
75-25-2 .. ... .... BTromofOoTm . .. .o it et e &98. U
74-83-9 ......... Bromomethane .............. 581. U
104-51-8 .. ... ... n—Butylbenzene ............ 581. U
135-98-8 . ... .... sec—Butylbenzene .......... 814. U
98-0&-& .. ... ... t-Butylbenzene ............ 814. U
S56-23~-95 ... .. ..., Carbon tetrachloride ...... 1160 U
108-90~7 . ... .... ChlorTobenzene ............. 233. U
75-00-3 ... ...... Chloroethane ... ... ... .. ... 581. U
&7~&6~3 ... ... Chloroform .. ...« 233. U
74-87-3 ... ...... Chloromethane ............. 814, U
95-47-8 ......... 2—-Chlorotoluene ........... 233. U
106—-43-4 . ... .... 4~Chlorotocluene ... ........ 349. U
PLH—-12-8 .. L. 1, 2-Dibromo—-3-chloropropane 116. U
124-48-1 .. ...... Dibromocchloromethane ... ... 349. U
784-995-3 ... ...... 1, 2-Dibromoethane ......... 347. U
74-95-3 .. ....... Dibraomomethane ............ 1160 U
?5-30-1 ... ... ... 1,2-Dichlorobenzene . ... ... 233. U
241-73-1 ... ... .. 1, 3-Dichlorocbenzene ....... 698. U
106—46~7 . . ... ... 1,4-Dichlorobenzene .. ... .. 233. U
75-71-8 ......... Dichlorodifluorcmethane ... 581. 8]
75=-34-3 .. ....... 1, 1-Dichlocroethane ........ 233. U
107-06—-2 .. ... ... 1.2-Dichloroethane ........ 349. U
75-35-4 ... ...... 1, 1-Dichlorocethene ........ &6£98. U
156-59-2 .. ...... cis—1,2-Dichloroethene .. .. &98. U
156—-60-5 ... ..... trans—1,2-Dichlorocethene .. 347. U
78-87-5 ... ...... 1,2-Dichloropropane ....... 233. ¥
142-28-9 .. ... ... 1,3~-Dichloropropane ....... =233. U
594-20-7 .. ... ... 2, 2-Dichloropropane ....... 2330 U
563-58-6 .. ... ... 1, 1-Dichloropropene . ... ... Se1. U
10061-01-5 ... ... tis—1,3-Dichloropropene ... S81. U
10061~-02-6 ... ... trans-1,3-Dichloropropene . 581. U
100-41-4 .. ... ... Ethylbenzene .. ............ 1400
87-68-3 . ........ Hexachlorobutadiene . ... ... 531. U
?8-82-8 ... ...... Isopropylbenzene .. ........ 347. J N
@F-37-6 ... ...... 4-Isopropultcluene ........ 4465, J 00013"-
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SPECIALIZED ASSAYS, INC.

2960 Foster Creighton Dr.
P.O. Box 40566

: Nashville, TN 37204-0566
' A] Phone 1-615-726-0177

Matrix: Soil
% Dry Weight: Bé.
Units: ug/kg dry weight

Sample Identification

SE14-12

Lab Sample ID: 98-A127311
Date Sampled: 10/15/98
Date Received: 10/17/98

FORM I

CAS NUMBER HMALYTE CONCENTRATION FLAG
75-09-2 ... .. .... Methylene chloride ........ 233. U
91-2D-3 . ... ..... Maphthalene ....... ... ... .. 581.

103-65-1 ... ... .. n—Propylbenzene ........... &78.

100-42-5 ... ... .. Styrene ... .. ..o 233. U
&30-20-6 .. ... ... ivi.1,2~Tetrachioroethane 347. U
77-34-5 .. ....... 1,1, 2, 2-Tetrachloroethane 233. U
127-18-4 " . ... ... Tetrachloroethene ... ... ... 814. U
108-88-3 .. ...... Toluene ... ... ... 581. U
g7-61-6 ... ... ... 1,2, 3-Trichlorobenzene 233. U
120-82-1 .. ...... i,2,4=-Trichlorobenzene 233. U
7i-55-6 ... ... ... i, 1, 1-Trichloroethane ..... 44635. U
77-00-5 ... ...... 1,1, 2-Trichlorcethane ..... 581. U
7Y9-01-6 ... ... ... Trichloroethene .. ......... 11560 U
G65-18-4 ... ... ... 1,2, 3-Trichloropropane 2330 U
@5-63~-5 ... ... .. 1,2, 4-Trimethylbenzene 46350

108-67-8 ... ... .. 1,3, 5-Trimethylbenzene 1980

75-01-4 ... ..... Vinyl chleride . ........ ... 1050 U
75-27-4 .. ....... Bromodichloromethane 4465. U
ebl3 ... o—~Xylene .......... ... ..., 581. U
ebl6 L. m, p—Xylene .. ...... ... ... 7670

75-6%-4 .. ... ... Trichlorofluocromethane 44695. U

COPY 1
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SPECIALIZED ASSAYS, INC.

2960 Foster Creighton Dr.

P O. Box 40566

Nashville, TN 37204-0566
7 Phone 1-615-726-0177

I 5 0 0 |

Matrix: Soil

% Dry Weight: 86.
Units: ug/kg dry weight
Dilution Factor: 1.

. Analysis Method: SWEZ260B

Delivery Group: 11725
Instrument: HFP-Z

Sample Identification

Lab Sample ID:

Date Sampled:

Date Received:
Adnalysis Date:
Analysis Time:

98-A127312
10/15/98
10/17/98
10/18/98
17: 04

Sample QC Greup: 4761

FORM I

CABS NUMBER ANALYTE CONCENTRATION FLAG
144-10-5 . ... .... 1-Chlorpohexane ............ 2.9 U
Ti-43-2 .. ... .... Benzene .. ..... ... ... 2.3 U
108-86—-1 . ....... Eromobenzens .. ............ 2.3 U
124-48-1 ... ..... Eromachloromsthanae ... ... .. 2.2 U
To5-25-2 .. ... .... Bromoform .. ... ............ 7.0 U
74-83-9 ......... Eromomethane .. .......... ... 3.8 U
104-31-8 ........ n-Butylbenzene ............ 5.8 U
135-98-8 .. ...... sec—Butylbenzene .......... 8.1 U
R-0&46-& ... ... ... t~Butylbenzene ......... ... 8 1 U
964-23-5 .. ... .... Carban tetrachlaoride ...... 11. 6 U
108-90-7 . ... .... Chlorobenzene . ............ 2.3 U
75-00-3 ......... Chlorgethane .. ... ... ... ... 5.8 U
&7-66-3 ... ... ... Chloroform ................ 2.3 U
74-87-3 .. ....... Chloromethane ............. g 1 9]
R3-49-8 ......... 2-Chlorotoluene ........... 2.3 U
106-43-4 ... ... .. 4—Chlorotoluene ........ ... 3.5 U
PLH=-12-8 ......... 1,2-Dibromo—-3—chloropropans 1.2 U
124-48-1 . ... .... Dibromochloromethane ... ... 3.9 U
74-95-3 .. .. ..... 1,2-Dibromoethane ......... 3.3 U
74-95-3 .. ... .... Dibromaomethans . ........... 11. 6 U
?5-50-1 .. ... .... 1,2-Dichlorobenzene .. ..... 2.3 U
941-73-1 .. ... ... 1,3-Dichlorobenzene .. ... .. 7.0 U
106—36-7 . ... .... 1,4-Dichlorobenzene ....... 2.3 U
79-71-8 . ... ..... Dichlorodifluoromethane . 5.8 U
79-24-3 ......... 1, 1-Dichloroethane .. ...... 2.3 U
107-06-2 . ... .... 1,2-Dichloroethane ........ 3.9 U
79-35-4 ......... 1,1-Dichloroethene ........ 7.0 U
156-59-2 ........ cis—1,2-Dichlarocethens 7.0 U
156-60-3 ... ..... trans—-1,2-Dichlorosthene .. 3.5 U
Te-87-5 ... ...... 1,2-Dichlaropropane .. ... .. 2.3 U
142-28-9 ... ... .. 1,3-Dichloropropane ....... 2.2 U
°994-20-7 ... . ..., 2,2-Dichloroprapans .. ... .. 23. 3 U
263-88-6 . ... .... 1, 1-Dichloropropenes . ...... 5.8 U
100&41-0C1-35 . ... .. cis—1,3-Dichloropropene 5.8 U
100&1-02~& ... ... trans—1,3-Dichloropropene 3.8 U
1¢0-41-4 . .. ..... Ethylbenzene .. ... ... ... ... 105.

g87-&8-3 . ... ..... Hexachlaorobutadiene .. ... .. 5.8 U
F8-82-8 .. ....... Isaopropylbenzene . ... ... ... 15.1

F-87-6 ... ...... 4—-1sopropyltoluene .. ...... 7.0

COPY 1
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SPECIALIZED ASSAYS, INC.

B
EF H 2960 Foster Creighton Dr. Sample Identification
H PO. Box 40566

Nashville, TN 37204-0566

X303 Phone 1-615-726-0177 Spiz2—-z2

Matriz: 501l Lab Sample ID: 98-A127312

% Dry Weight: g6. Date Sampled: 10/15/98

Units: ug/kg dry weight Date Received: 10/17/98

FORM I

CAS MNUMBER ANALYTE COMCENTRATION FLAG
FS—-C9-2 ... ... .. Methylene chleoride ........ 2.3 U
1-20-3 . ... .. ... Naphthalens ... ...... ... .. 30. 2
103-65-1 ........ n—Propylbenzene ........... 24, 4
100-42-5 ... ... .. Styrene ... ... ... 0L 2.3 U
&£30-20-6 ... ... .. 1,1, 1, 2-Tetrachloroethan= 3.5 U
79-34-5 . ... ..... 1,1, 2, 2-Tetrachloro=thane . 2.3 U
127-18-4". . . ... .. Tetrachloroethene ......... 8.1 U
108-88-3 ........ Toluena .. ... ... ... .. 3.8 U
87-&1-6 . ... ..... 1,2, 3-Trichlorobenzene 2.3 U
.120-82-1 ... ... .. 1,2, 4-Trichlorobenzene .. .. 2.3 U
71-85-& .. ... .. .. 1,1, 1-Trichloroethana .. ... 4.7 U
79-CG0-3 ... ...... 1,1, 2-Trichleroethane .. ... 5.8 U
T-C1l-& .........Trichloroefthene ........... 11. &6 U
PHL-18-4 ... ... 1,2, 2-Trichloropropane .... 23. 3 U
@S-&3-& .. ... 1,2, 4-Trimethylbenzene .... 123.
10B-&7-8 ... ... .. 1,3, 5-Trimethylbenzens . ... 23. 3
75-C1-4 ... ... ... Minygl chleoride oo 1G. 5 U
79-27-4 ......... Bromodichloromethane ...... 4.7 U
6613 ... o—-Xylene ........... ... ... .. 3.9 J
Y m, p—Xylene .. ... ... ....... 414,
TS=-&9-4 ... ...... ‘Trichlorofluoraomethane 4.7 U

000135
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1] SPECIALIZED ASSAYS, INC.

11K

2960 Foster Creighton Dr.
P O. Box 40566

Nashville, TN 37204-0566
"> Phone 1-615-726-0177

Matrix: Soil

% Dry Weight: Q4.
Units: wg/kg dry weight
Pilution Factor: 1.

Sample Identification

SB17-26

Lab Sample ID: 98B-A127313
Date Sampled: 10/715/98
Date Receiwved: 10/17/%8
Analysis Date: 10/21/98

_Analysis Method: SWS260B Analysis Time: 2: 47
Delivery Group: 11725C Sample GC Group: 4761
Instrument: HP-2
FORM

CAS MNUMBER ANALYTE CONCENTRAT ION FLAG
144-10-5 . ... .... i-Chlorchexane ............ 2.6 U
73-43-2 ... ... ... Benzene .........c.ccouueeean 2.1 U

S 108-8é&~-1 ... ... Bromobenzene ... ... ........ 2.1 U
124-48-1 .. ... ... Bromochloromethane .. ... ... 2.1 U
75-25-2 ... ... ... Bromoform ... ... ... . ... ... 6. 2 U
74-83-9 ......... Bromomethane ... ........... 5. 2 U
1D04-51-8 .. ... ... n-Butylbernzene ............ 3. 2 U
135-98-8 .. ... ... sec—Butylbenzene .......... 7.3 U
G8-06-6 ... ...... t-Butylbenzenme ............ 7.3 U
S6-23-5 ... ... ... Carbon tetrachloride ...... 10. 4 U
108-90-7 .. ... ... Chlorobenzene ............. 2.1 Yy
79-00-3 ... ...... Chloroeoethane .............. 5. 2 U
E7-66-3 .. ... . ... Chloroform .. ... ... ... ..... 2.1 U
74-87-3 ......... Chloromethane .. ... ... ..... 7.3 U
@5-49-8 .. ....... 2-Chlorotoluene ........... 2.1 U
106—-43-4 .. ... ... 4-Chlorotoluene ........... 3.1 U
@&-12-8 .. ... ... 1, 2-Dibromo-3-chloropropane 1.0 U
124-48-1 . . ... ... Dibromocchloromethane . ... .. 3.1 U
74-95-3 ... ...... 1, 2-Dibromoethane ......... 3.1 U
74-95-3 ... ...... Dibromomethane ............ 10. 4 U
95-50-1 ... ... 1,2-Dichlorokenzene ....... 2.1 V)
o41-73—-1 . . ... ... 1, 3-Dichlorobenzene ....... 6.2 U
106-46-7 .. ... ... 1,4-Dichlorobenzene ....... 2.1 U
75-71-8 ... ...... Dichlorodifluoremethane . S. 2 U
75-34-3 ......... 1, 1-Dichlorocethane .. ...... 2.1 U
107-06-2 .. ...... 1.2-Dichloroethane ...... e 31 U
79-35-4 ... ..... 1, 1-Dichloroethene ........ &, 2 U
156-59-2 ........ cis—1,2-Dichloroethene g &2 U
156-60-5 .. .. ... .. trans—-1,2-Dichloroethene .. 3.1 U
78-8B7-5 ......... 1, 2-Dichloropropane ....... 2.1 U
142-28-9 .. ... ... 1, 3-Dichloropropane ....... 2.1 U
994-20-7 .. ... ... 2, 2=Dichloropropane ....... 20. 8 U
2563-58-6 . ... . ... 1,1-Dichloropropene ....... 5.2 V)
10061-01-5 ... ... cis—1,3-Dichloropropene 5. 2 U
10061-02-&6 ... ... trans—1,3-Dichloropropene 5.2 U
100-41-4 . . .. . ... Ethylbenzene .............. 3.1 U
87-68-3 .. ... .... Hexachlorobutadiene . ...... 5. 2 U
98-82-8 .. ... .... Isopropylbenzene .......... 8 3 U
99-87-&6 .. ... .... 4—-Isopropyltoluene ... ..... 6.2 U

00013t
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5 SPECIALIZED ASSAYS, INC.
E s
"-.&}— i 2960 Foster Creighton Dr. Sa mp le Identification
} P O. Box 40566
4 BN Nashville, TN 37204-0566
>4} Phone 1-615-726-0177 SB17-26
Matrix: Enil Lab Sample ID: 98-A127313
% Dry Weight: 26. Date Sampled: 10/15/98
Unifs: ug/kg dry weight Cate Received: 10/17/98
FORM I
CAS MUMBER ANALYTE CONCENTRATION FLAG
75-0%-2 ... ... ... Methylene chloride ........ =21 U
Gi1-20=-3 .. ... ... Maphthalene . ... .. ... ... ... 2.1 U
S i03-65-1 Lo n—Propuylbenzene ... ........ 2.1 Y
100-82-5 .. ... ... (SR ATE oF -3 1 Y- SN 2.1 U
&30-20-6 .. ... ... 1,1, 1, 2-Tetrachloroethane 3.1 U
79-34-5 . ........ 1,1, 2, 2-Tetrachloroecethane . 2.1 U
127-18-4 " . . .. ... Tetrachloroethene ... ... ... 7.3 U
108-88-3 . ... .... Toluene .........c.. ... 5.2 U
g87-61~-6 ... ... ... 1,2, 3-Trichlorokenzene 2.1 U
i20-82-1 . ... .... 1,2, 4-Trichlorobenzene .. .. 2.1 U
7i-55-6 ... ... ... i1, i-Trichlorocethane ..... 4, 2 U
79-00-5 .. .. ... .. 1,1, 2-Trichloroethane ... .. S. & U
79-01-6 ... .. ~....Trichloroethene ........ ... 10. 4 U
96-18-4 .. ... ..., 1.2, 3-Trichloropropane .. .. 20. 8 U
Go-63-6 .. ... .. .. 1,2, 4-Trimethylbenzene .. .. 7.3 U
108-67-8 .. .. .... 1,3, 5-Trimethylbenzene .. .. 3.1 U
75-01-4 .. ....... Vinyl chloride ... .... ... .. 2.4 U
75-27-4 ... ...... Bromodichloromethane .... .. 4 2 U
L o—-Xylene .................. 5.2 U
o1& .. ms p=Xylene ................ 3.1 U
.. 4. 2 U

75-69-4 ... ..... Trichlorofluoromethane

000137
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SPECIALIZED ASSAYS, INC.
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COPY 1

I
tg é 298?;::‘:85(:6’:3“‘“ Dr. Sample Identification
5 Nashville, TN 37204-0566
Y s Phone 1-615-726-0177 SR1S—-o2
Matrix: Boil Lab Sample ID: 98-A127314
Y. Dry Weight: F0. Date Sampled: 10/15/98
Units: wg/kg dry weight Date Received: 10/17/%8
Dilution Factor: 5. énalysis Date: 10/21/58
_Analysis Method: 5WBZ60B Analysis Time: 3: 24
Delivery Group: 11725 Sampie QC Group: 4761
Instrument: HP-Z
FORM I
CAS NUMBER ANALYTE CONCENTRATION FLAG
144-10-5 ... ..... i-Chlorohexane ... ......... 13. 2 U
71-43-2 ......... Be2nIaneg .. ......c.¢ceuoueen.. i1.1 U
108-86—-1 ... .... Eromobenzene .............. 11.1 U
124-48-1 ... ... .. Bromochloromethane ... ..... 11.1 U
79-25-2 .. .. ..... Bromoform ... ... .. ... ... 33.3 U
74-83-9 ......... Bromomethane .. ............ 27.8 U
104-51-8 ... ..... n—-Butylbenzene ............ 27.8 U
135-98-8 ........ sec—Butylbenzene .......... 38.9 U
FE-CL6—& .. ..o t—-Butylbenzene ............ 38.9 U
56—23-5 ... .. .. .. Carbon tetrachloride ...... 53. 6 U
108-90-7 . ... .... Chlorobenzene . ............ 11.1 U
75-60-3 ......... Chloroethane .. ... ......... 27.8 U
&7-&6-3 ... ... ... Chlorofaorm . ... ............ 11.1 U
74-87-32 .. ... .... Chloromethane ............. 38. 9 U
F3-49-8 . ......... 2-Chlorotoluene ........... -11.1 U
106-43-4 . ... .... 4-Chlorotolusne .. ......... 16.7 U
@LE=-12-8 .. ... ... 1,2-Dibromo-3—chloropropane 5. 6 U
124-48-1 ... ..... Dibromochloromethane ... ... 16.7 U
74-95-3 ......... 1.2-Dibromoethane ......... 16. 7 U
74-93-3 ... ...... Dibromomethane ... ......... 53. &6 U
@S-5C—-1 .. ....... 1,2-Dichlorobenzen=a ....... 11.1 U
941-73-1 .. ...... 1,3-Dichlorobenzene ....... 33.3 U
106—-46-7 ... ... .. 1,4-Dichlorobenzena ....... 11. 1 U
75-71-8 .. ....... Dichlorodifluoromethane 27.8 U
75-34-3 .. ....... 1, 1-Dichloroethane ........ 11.1 U
107-06—-2 . ....... 1,2-Dichlaroethane .. ...... 16.7 U
75-2S-4 , . ....... 1, 1-Dichloroethene ........ 33. 3 u
136-59-2 ........ cis—1,2-Dichloroethene 33.3 U
156=40-5 . ... .... trans—1,2-Dichloroethene 16.7 U
78-87-3 .. ... .... 1,2-Dichloropropane . ... ... 11.1 U
142-28-9 . ....... 1,3-Dichlaropropane ....... 11.1 U
394-20-7 . ... .. .. 2,2-Dichlaoropropane ....... i11. U
843-38-6 ... ... .. 1, 1-Dichloropropene ....... 27.8 U
1G0&1-C1~-35 . ... .. cis—1,3-Dichloroprapene 27.8 U
10061-02-& ... ... trans—-1,3-Dichloropropene 27.8 U
100-41-4 . ... .... Ethylbenzene .. ... ......... 33. 3
e7-&8-3 .. ... .. .. Hexachlorobutadiene . ...... 27.8 U
f8-82-8 ......... Isopropylbenzens . ......... ?4. 4
@I-87-& ... ... .. 4—-Isopropyltoluene .. ...... 156.
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u SPECIALIZED ASSAYS, INC.
E —————
NIJE| 2960 Foster Creighton Dr. Sample Identification
} PO. Box 40566
] Nashville, TN 37204-0566
52 Phone 1-615-726-0177 5Ri15-22
Matrix: 5oiil Lab Sample ID: 98-A127314
% Dry Weight: 20. Date Sampled: 10/15/98
Units: ug/kg dry weight Date Received: 10/17/98
FORM I
CAS MUMBEF AMNALYTE CONCENTRATION FLAG
7o-09-2 ... Methylene chloride ........ i1.1 R ¥
G1-20-3 ......... Naphthalene ...... .. ... ... 53. 6 e
103-465-1 .. ... ... n—-Propylbenzene ........... 172.
iG0-42-5 . ... .. .. Styrene .. ... oo o 11,1 U
630-E0-6 . ... .. .. 1,1, 1,2-Tetrachloroethane . 16. 7 U
79-34-35 ... ...... 1,1,2,2~-Tetrachloroethane . 11.1 U
127-18-4 - . ... ... Ta2trachloroethene ... ... ... 3e. 9 U
108-88-3 ........ Tolusne . .... ... ... 27.8 U
g7-61-6 ......... 1,2, 3~Trichlorobenzene .... 11,1 U
120-82-1 ........ 1,2, 4-Trichlorobenzene .... 11.1 U
71i-95-6 ... ... ... 1,1, 1-Trichlovroethane ..... 22.2 U
792-00-5 ......... 1,1,2-Trichloroethanes ..... 27.8 U
79-Gl1-& .. ... .... Trichloroethene ... ... .. ... 53. 6 U
@6—-18-4 ... ... ... 1,2, 2-Trichloropropane .... i1t U
@3-463-6 .. ... ... 1,2, 4-Trimethylbenzene .... 1040
108-67-8 .. ...... 1,3, 5-Trimethylbenzens . ... 422,
75-01-4 .. ... .... Vinyl chlovide ............ S0. 0 U
75-27-4 .. .. ..., Eromodichloromethane ...... 22.2 U
&61S L. o—-Xylene .................. 27.8 U
&G1e ... m, p—Xylena .. .............. 133.
79-69-4 .. ... ..., Trichlorofluoraomethane .. .. 22. 2 U

0001389

COPY 1
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' SPECIALIZED ASSAYS, INC.

¥

2960 Foster Creighton Dr.
P.O. Box 40566

Nashville, TN 37204-0566
Phone 1-615-726-0177

|

Sample Identification

§E15-10-12

28-4127313

Matrix: Soil Lab Sample ID:

“ Dry Weight: 7. Date Sampled: 10/15/98

Units: wg/kg dry weight Date Received: 10/17/98

Dilution Factor: 35. analysis Date: 10/21/9B

Analysis Method: SWEB246CB Analysis Time: 4. 00

Delivery Group: 11723C Sample GC Group: 4761

Instrument: HP-2

FORM I

CAS NUMBER AMALYTE CONCENTRATIDON FLAG
144-10-5 .. ... ... i-Chlorohexane ............ 12. 9 U
7i-43-2 ... ... ... Benzene ........ ... 10. 3 U
J108-8B&-1 T L. Bromobenzene .. ... ... ... .. 10. 3 U
124-48-1 .. ... ... Bromochloromethane ... .. ... 10. 3 U
75-25-2 .. ... . ... Bromoform ................. 30. 9 U
74-83-9 ... ...... Bromomethane ... ........... 25.8 U
104-51-8 .. ...... n—-Butylbenzene ............ 25. 8 U
135-98-8 ........ sec—Butylbenzene .......... 36. 1 U
98-06-6 ... ... t-Butylbenzene ............ 36. 1 U
S6-23-% ... ... ... Carbon tetrachloride ...... 51.95 U
108-90-7 .. ... ... Chlcrobenzene .. ........... 10. 3 U
75-00-3 .. ... .... Chloroethane .............. 25.8 U
E7-656-3 ... ...... Chloroform ... ... .. .. ...... 10. 3 U
74-87-3 ......... Chloromethane ............. 36. 1 U
@S-47-8 ... ...... 2~Chlorotoluene ........... 10. 3 U
106-43-4 . . ... ... 4—-Chlorotoluene ........... 15.5 U
?6-12-8 ... ... ... 1, 2-Dibromo-3~chloropropane 5.2 U
124-48-1 . ... .... Dibromochloromethane . ... .. 15. 5 U
74-95-3 ... ...... i, 2-Dibromoethane ......... 15. 5 U
74-95-3 .. ... .... Dibromomethane ............ 51.5 U
995-30-1 . ... ..... 1, 2-Dichlorobenzene ....... 10. 3 U
S41-73-1 ... ... .. 1,3-Dichlorobenzene ....... 30. 9 U
106-46~7 . ... .... 1,4-Dichlorobenzene ....... 10. 3 U
75-=71-8B ... ... ... Dichlorodifluoromethane 25. 8 Y
75-34-3 ......... 1,1-Dichloroethane ........ 10. 3 U
107-06—-2 ........ 1,2-Dichlorocethane ........ 15. 5 U
79-35-4 ......... 1, 1-Dichloroethene ........ 30. 9 V)
156-59-2 .. ...... cis—1,2-Dichloroethene 30.9 U
156-60-5 .. ... ... trans—-1,2-Dichloroethene 15. 5 U
78-87-5 ......... 1,2~Dichloropropane . ...... 10. 3 U
142-28-9 . .. .. ... 1, 3-Dichloropropane ....... 10. 3 9]
294-20-7 . ... .... 2, 2-Dichloropropane .. ... .. 103. U
963-58-6 .. ... ... 1, 1-Dichloropropene ....... 25.8 U
10061-01-5 ... ... cis—1,3-Dichloropropene 25.8 U
10061-02-6 ... ... trans—-1,3-Dichloropropene 25. 8 U
1D0-41-4 . ... ... Ethylbenzene .............. 15.5 U
87-48-3 ... ... ... Hexachlorobutadiene ....... 25.8 U
93-82-8 ......... Isopropylbenzene .......... 41. 2 U
97-87-6 ... ...... 4—-Isopropyltoluene .. ...... - 30. 9 U

COPY 1
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| mmm
|
|
| |
| {

2960 Foster Creighton Dr. Sample Identification
P.O. Box 40566

] Nashville, TN 37204-0566
A3 Phone 1-615-726-0177 SB15-10-12

»
WS WS S

Matrix: Goil ' Lab Sample ID: 98-A127315
% Dry Weight: ?7. Date Sampled: 10/715/98
Units: wvg/kg dry weight Date Received: 10/17/98

FORM I

Cas NUMBER ANALYTE CONCENTRATION FLAG
75-0%-2 . ... ... Methylene chloride ........ 10. 3 U
Yi-20-3 .. ... .... Maphthalene . ... . .... ... ... 10. 3 U
103-65-1 .. ... ... n—Propylbenzene ........... 10. 3 U
100-42-5 ... ..... Styrene ......... ... ... 10. 3 U
&30-20-&6 .. ... ... i, 1,1, 2~Tetrachloroethane . 15. 5 U
79-34-5 .. ... .... i1, 2, 2-Tetrachloroethane . 10. 3 U
127-18-4 7. ... ... Tetrachloroethene ......... 36. 1 8]
8 U
3 9]
120-82-1 .. ...... 1,2, 4~-Trichlorobenzene . ... 10. 3 U
71-95-6 ... ... ... 1,4, 1-Trichlorocethane ... .. 20. &6 U
77-00-5 ......... 1,1, 2-Trichloroethane ..... 29. 8 U
79-01-6 .. ... .. .. Trichloroethene ........... 51.5 U
96-18-4 . ........ 1,2, 3-Trichloropropane .... 103. U

95-63-6 ... .. .... 1,2, 4-Trimethylbenzene .... 36. 1
108-67-8 . ....... 1,3, 5-Trimethylbenzene .. .. 10.3 J
©75-01-4 ... ... ... Vinyl chloride ............ 44. 4 U
L 75-27-4 ... ...... Bromodichloromethane . ... .. 20. 6 U
66H1T Lo o-Xylene .................. 25. 8 U

b&l6 ..o L. m, p—Xylene ................ 15. 5
75-62-4 .. ... .... Trichlorofluoromethane . ... 20. &6 U

000141

108-88-3 ........ Toluene ........ ..o uee.o. 25
87-61-&5 ... ...... 1,2, 3-Trichlorchbenzene .... 10.

COPY 1



s SPECIALIZED ASSAYS, INC.
bd Konpmomen
N a g?;s%éfymnm. Sample Identification
X3 | Nashville, TN 37204-0566
) S0 AY Phone 1-615-726-0177 SEiG-23
Matrix: Soil Lab Sample 1ID: 98-4A127316
Y% Dry Weight: 89. Date Sampiled: 10/15/98
Units: ug/kg dry weight Date Received: 10/17/98
Dilution Factor: 100. Analysis Date: 10/18/98
Arnalysis Method: SWE=Z460B Analysis Time: 12:28
Delivery Group: 117250 Samplie GC Group: 4761

Instrument: HF-Z

FORM I
CAS NUMBER ' ANALYTE CONCENTRATION FLAG
144-10-5 .. ...... i-Chlorohaxane ............ 2B81. U
71-42-2 . ... ... .. Benzene ..... .. ... ... ... 223, U
108-86—-1 - . ... ... Bromobenzene .............. 223, U
124-48-1 ... ... .. Bromochloromethane ........ 2235, U
75-25-2 ... ...... Bromaform ... ......ouour... 674, U
74-83-9 .........Bromomethane .............. 562. U
104-51-8 . ....... n—Butylbenzene ............ S&2. (o
133-98-8 ........ sec—Butylbenzene .......... 787. U
Fe-0&6—-& ... ... ... t-Butylbenzene ... ... .. .. .. 787. U
96-23-5 ... .. .... Carbon tetrachloride . ... .. 1120 U
108-920~7 . ....... Chloreobenzene ............. 225, U
75-CC-3 .. ....... Chlorogethane .............. S42. U
L&7-&6-3 ... ... Chloroform ................ 229. U
74-87-3 ......... Chloromethane .. ... ........ 787. U
93-49-8 ......... 2-Chlorotoluene ........... 223. U
106-43-4 . ....... 4—-Chlorotoluene ........... 337. U
FLE~12-68 .. ... .. .. 1,2-Dibromo-3-chloropropane 112. U
124-48-1 ... ..... Dibromochloromethane ... ... 337. U
74-95-2 ... ... ... 1,2-Dibromoethane ......... 337. U
74-95-3 .. ....... Dibromomethane ....... A 1120 U
@5-30-1 . ........ 1,2-Dichlorobenzene ....... 229. U
541-73-1 ... ..... 1,3-Dichlorobenzene ....... &74. U
106-46-7 . ... .... 1,4-Dichlorobenzene ....... 223. U
79-71-8 ......... Dichlorodifluoromethane ... S62. U
79-34-3 ......... 1,1-Dichloroethane ........ 225. 9]
107-06-2 ........ 1,2-Dichlaoroethane ........ 337. U
79-353-4 ......... 1. 1-Dichloroethene .. ...... &6&74%. U
136-59-2 .. ...... cis—1,2-Dichloroethene .... 674, U
156-60-5 ... ..... trans—1,2~Dichloroethene .. 3327. U
78-87-3 ......... 1,2-Dichlaropropane .. ..... 225. U
142-28-9 . ... .... 1,3-Dichloropraopane . ... ... 223. U
524-20-7 ... ... .. 2,2-Dichloropropanes .. ... .. 2230 U
363-58-6 ... ... .. 1, 1-Dichloropropens= ....... S62. U
10061-01-3 ... ... cis—1,3-Dichloroprapene ... S62. U
10061-02-6 . ... .. trans—1,3-Dichloropropene . 342. U
100-41-4 . ... .... Ethylbenzene .............. 12900
E7-48-3 .. ....... Hexachlorobutadiene .. ... .. 562, U
?8~82-2 ......... Isopropylbenzena ... ... ..... 3930 . .
R-B7-6 ... ... d-Isopropyltoluene ... ... .. 2130 c e 000142




SPECIALIZED ASSAYS, INC.

7 IR 2960 Foster Creighion Dr. Sample Identification
H PO.Box 40566
% M| Nashville, TN 37204-0566 -
5. /e~ f] Phone 1-615-726-0177 5B10-23
Matriz: BSoil Lab Sample ID: 98-A127316
7% Dry Weight: 89. Date Sampled: 10/15/98
~ Units: ug/kg dry weight Date Received: 10/17/98
FORM 1
CAS NUMBEF ANALYTE CONCENTRATION FLAG
7o9-09-2 ......... Methylene chloride ........ 225, R U
Pi-20-2 .. ... .... Naphthalene ............... 5370
103-65-1 ... ..... n—-Propylbenzene ............ 7080
100-42-5 ... ..... Styrene . ... ... Lo oo 225. U
&30-20-6 ... ... .. i,1,1,2-Tetrachloroethane . 337. U
79-34-35 ... ...... 1,1,2,2-Tetrachloroethane . 2235. U
127-18-4 7 .. ... .. Teatrachloroethene ... .. .... - 787. U
U
U
U
71-35-&6 ... ... ... 1,1, 1-Trichloroethane ..... 449, U
79-00-S .. .. ..... 1,1,2-Trichloroethane ..... 362. U
79-0C1-6 .. ... .. .. Trichloroeethene ........... 1120 U
FL&-18-4 ... ... ... 1,2, 3-Trichloropropane .... 2230 U
@S5-&3-& .. ... ... 1,2, 4-Trimethylbenzene .... 34900 E
10B8-67-8 ........ 1,3, 5-Trimethylbenzene .. .. 12200
75-0C1-4 ... ...... Vingl chloride ............ 1010 U
75-27-4 .. ....... Bromodichloromethane ...... 449, U
&&13 ... o-Xylene ....... ... ... ..., 562. U
&blé6 oL m, p—Xylena ............... . 42600
7S5-69-4 ... ...... Trichlorofluoromethane .. .. 447, U

000143

108-868-3 . ... ... ~Toluene .......... ..., S&62.
87-&1i-& .. ....... 1,2, 3-Trichlorobenzene . ... 223
120-82-1 . ....... 1.2, 4-Trichlorobenzene .... 225

COPY 1



SPECIALIZED ASSAYS, INC.

3960 Foster Creighton Dr.
P.O. Box 40566

Sample Identification

7 H Nashville, TN 37204-0566
g &) Phone 1-615-726-0177 SBE1C-23

Matrix: Soil Lab Sample ID: 98-A127314

% Dry Weight: B89. Date Sampled: 10/15/98

Units: ug/kg dry weight Date Received: 10/17/98

Dilution Factor: 1000 Analysis Date: 10/21/98

Adnalysis Method: SWB26CE Analysis Time: 4:37

Deilivery Group: 117250 Sample GC Group: 4761

Instrument: HP-2

FORM 1

CAS NUMBER ANALYTE CONCENTRATION FLAG
144-10-5 ... ..... 1—-Chlorohexane ............ 2810 U
71-43-2 ... ...... BENZEBNE .. . .t i i i i in i o 2230 V)
108-86-1 . ...... Bromobenzene .............. 2230 V)
124-48-1 .. ...... Bromochloromethane .. ...... 2230 U
75-25-2 ......... Bromoform . .... ... .. ... &740 v
74-83-% .. ....... Bromomethane .............. 5620 U
104-51-8 ........ n—=Butylbenzene ............ 5620 U
135-98-8 ........ sec—Butylbenzene .......... 7870 U
98-06-6 ... ... ... t—-Butylbenzene ............ 7870 U
S6-23-9 ... ... ... Carbon tetrachloride ...... 11200 9]
108-20-7 .. ... ... Chlorobenzene ............. 22950 U
75-00-3 ......... Chloroethane ...... ... ..... 5620 U
&7-66~-3 ... ... ... Chloroform .. ......c.oov.. 22250 9]
74-87-3 ......... Chloromethane ............. 7870 U
?5-49-8 ...... ... 2-Chlorotoluene ........... 2250 U
106—-43-4 ........ 4—Chlorotoluene ........... 3370 U
P6-12-8 .. ... .... 1,2-Dibrome—-3—-chloropropane 1120 U
124-48-1 .. .. .... Dibromochloromethane ...... 3370 U
74-95-3 .. ... .. .. 1, 2=-Dibromoethane ......... 3370 U
74-95-3 ... ...... Dibromomethane ... ......... 11200 U
Po-S0+-1 ... ... 1,2-Dichlorocbenzene ....... 2250 U
S41-73-1 ... ... .. 1,3-Dichlorobenzene ....... 6740 U
106—-46-7 .. .. .... 1,4~Dichlorobenzene ....... 22350 U
75-71-8 .. ... .... Dichlorodifluoromethane 5620 8]
79-34-3 ......... 1,1-Dichlorcethane ........ 22950 )
107-06-2 . .... ... 1,2-Dichlorcethane ........ 3370 U
75-35-4 .. ....... 1, 1-Dichlorocethene ........ 6740 U
156-59-2 . ....... tis—1,2-Dichloroethene 6740 U
156—-60-5 . ... .... trans—-1,2-Dichloroethene 3370 U
78-87-5 ......... 1,2-Dichloropropane ....... 2250 U
142-28-9 . ... . ... 1,3-Dichloropropane ....... 2250 U
594-20~-7 .. ... ... =, 2-Dichloropropane ....... 22500 U
963-58-6 .. ...... i1, 1—-Dichloropropene ....... 9620 U.
10061-01i-5 ......cie—-1,3-Dichloropropene 5620 U
10061-02-6 ...... trans~1,3-Dichloropropene 5620 U
100-41-4 . . ...... Ethylbenzene .............. 96290
87-68-3 .. ....... Hexachlorobutadiene ....... 5620 U
g8-82-8 ......... IsopTopylbenzene . ......... 8990 U
9876 ... ... ... 4-Isopropyltoluene ........ 6740 00

COPY 1




Sample Identification

I SPECIALIZED ASSAYS, INC.
—
D\ 2960 Foster Creighton Dr.
- P.O. Box 40566
: Nashville, TN 37204-0566
A Phone 1-615-726-0177 Sp1C—-2

Matrix: Soil

Lab Sample ID: 98-A127316

% Dry Weight: BY. Date Sampled: 10/15/98
Units: ug/kg dry weight Date Received: 10/17/98
FORM I
) CasS MNUMBER ANALYTE CONCENTRATION FLAG

75-09-2 ... ... ... Methylene chloride ........ 2290 U

e Gi-20-3 ... ... Maphthalene . ... ... .. ... .. 3370
iD3-65-1 ........n-Fropylbenzene ........... 3370
i00-42-5 ... ... .. StuTene ... ... ... 2250 8]
630-20-6 .. ... ... i,1,1,2~Tetrachlecroethane 3370 U
77-234-5 ... ...... 1,1,2,2~-Tetrachlorocethane 2250 U
127-18-4 ", ... .... Tetrachloroetherne ... ... ... 7870 U
108-88-3 . ....... Toluene ..... ... ... . ..., 9620 U
g7-61-& . ... ..... 1,2, 3-Trichlorobenzene 2250 U
120-82-1 . ... .... 1,2, 4~Trichlorcbenzene 2250 U
71-55-6 ... ... ... 1,1, 1-Trichloroethane ..... 4420 U
79-00-5 ... ...... 1,1, 2-Trichloroethane ... .. 5620 U
72-01-& ... ... ... Trichloroethene ... ... ..... 11200 U
96-18-4 ... ... ... 1,2, 3-Trichloropropane 22500 U
FE5-63-6 ... ... ... 1,2, 4-Trimethylbenzene 18000
108-67-8 .. ...... 1,3, 5-Trimethylbenzene 6740
75-01-4 ... . .... \Vinygl chloride . ... .. ...... 10100 U
75-27~4 ... ...... Bromodichloromethane ...... 4490 U
6615 ... o-Xylene .................. 5620 U
6616 ... m: p—Xylemne ................ 20200
75-69-4 . ... ..... Trichlorofluoromethane 4490 U

1=
000145
COPY 1



SPECIALIZED ASSAYS, INC.

LA
'L

2960 Foster Creighton Dr.
P.O. Box 40566

Nashville, TN 37204-0566
Phone 1-615-726-0177 -

b 0 00 00 0 0

Matrix: Boil

% Dry Weight: 100

Units: UG/KG

Dilution Factor: ¢
Analysis Method: SWE260B
Delivery BToup: 117250
Instrument: HP-Z

Sample Identification

BLANK

Lab Sample ID: BLANK
Date Sampled: 10/16/98
Date Received: 10/17/98
Aralysis Date: 10/18/98
Analysis Time: 10:35
Sample QC Group: 4761

COPY 1

FORM I

CAS NUMBER ANALYTE COMNCENTRATION FLAG
71i-43-2 ......... EBRzZene . . ... einnenn.. 2.0 u
108-86-1 ... .....EBromobenzene .............. 2.0 u
-124-48-1 T .. ... .. Bromochloromethane ... ... .. 2.0 U
TO9-25-2 ... ... .. Bromoform ................. 6.0 U
74-83-9 ......... Eromomethane .. ... ......... 5.0 U
104-31-8 ........ n—Butylbenzena ............ 5.0 U
135-98-8 ........ sec—Butylbenzene .......... 7.0 U
S8-06-6& ... ...... “t—-Butylbenzene ............ 7.0 u
SHE-23-5 ... ... ... Carbon tetrachloride ...... 10.0 U
108-90-7 . ... .... Chlorobenzene . ............ 2.0 U
75-00-3 ......... Chloroethane .. ............ 3.0 U
&7-66-3 ... ... ... Chloroform ................ 2.0 U
74-87-3 .. ... .... Chloromethan= ............. 7.0 U
@5-49-8 ......... 2—-Chlorotolusene ........... 2.0 u
166~43-4 ... ... .. 4—Chlorotoluzne ........... 3.0 U
F6-12-8 ... . ..... 1,2-Dibromo-3-chloropropane 1.0 U
124-48-1 . ....... Dibromochloromethane . ... .. 3.0 U
74-95-3 . ... ..... 1,2-Dibromgethane ... ... ... 3.0 U
74-95-3 ......... Dibromomethane ............ 10. 0 U
?S-S0-1 ... ... 1,2-Dichlaorobenzen= ....... 2.0 U
941-73-1 ... ... .. 1,3-Dichlorobenzene ....... 5.0 U
106-46-7 ... .. ... 1,4-Dichlorobenzene . ...... 2.0 U
7S9-71-8 ......... Dichlorodifluoromethane . 3.0 U
TI3-324-3 ..., .. ... 1, 1-Dichloroethane ........ 2. 0 U
107-06-2 .. ...... 1,2-Dichloroethane ....... . 3.0 U
79-35-4 ... ...... 1,1-Dichloroethene .. ...... &. 0 U
196-39-2 . ....... cis—1,2-Dichloraethene &, C U
156-60-3 .. ...... trans—-1i,2-Dichloroethens .. 3.0 U
78-87-3 ......... 1,2-Dichlorapropane ....... 2.0 u
142-28-9 ... ..... 1,3-Dichloroprapane ....... 2.0 U
S94-20-7 ... ..... 2,2-Dichloropropane ....... 2C. 0 U
9463-58-6 ... ... .. 1, 1—-Dichloropropene .. ..... 3.0 U
10061-C1-5 . ... .. cis—1,3-Dichloroprapene 5.0 U
10061-C2-4& .. .. .. trans—1,3-Dichloaropropene 3.0 U
100-41-4 . ... .... Ethylbenzene ... .. ... ... .... 3.0 U
87-68-3 .. ....... Hexachlorobutadiene . ... ... 3.0 U
f8-82-8 .. ... .. .. Isopropylbenzene .......... 8.0 U
R-87-& .. ... .. .. 4—Isopropyltoluene .. ... ... &. 0 U
TS-09-2 ... ... Mathylene chloride ........ 22. 0

000145
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P. O. Box 40566

=43 Phone 1-615-726-0177

2960 Foster Creighton Dr.

Nashville, TN 37204-0566

SPECIALIZED ASSAYS, INC.

Sample Identification

BLANK

Lab Sample ID: BLANK

Matrix: Soil

% Dry Weight: 100 Date Sampled: 10/16/98

Units: UG/KG Date Receiwved: 10/17/98

FORM 1

A5 NUMBER ANALYTE CONCEMTRATION FLAG
G1-20-3 .. ... .. NMaphthalene . .............. 2.0 u
103-65-1 ... ... n-Propylbenzene ........... 2.0 U
100-42-35 ...... Styrene . ... ... e 2.0 U
30-20-46 . ... .. i,1,1,2-Taetrachloroethane 3.0 u
79-24-5 . ... ... 1,1,2,2-Tetrachloroethane 2.0 U
127-18-4 ... ... Tetrachloroethene ... ...... 7.0 U
168-88-3 7. ... .. Tolusne .. ... . .. . 5.0 U
87-&1-6 .. .. ... 1,2, 3-Trichloraobenzens 2.0 U
120-82-1 . ... .. 1,2, 4-Trichlorobenzene 2.0 U
71-35-&6 .. ... .. 1,1, 1-Trichloreethane ..... 4.0 U
7I-CO0-3 .. ... .. 1,1, 2-Trichloroethane ..... 5.0 U
72-01-6 ....... Trichlorosthene ... ... ... .. 10. 0 U
@H-18-9 .. ... .. 1,2, 3-Trichloropropane 20.0 u
G5-63-& .. ... .. 1,2, 4-Trimethylbenzene 7.0 U
108-6&7-8 . ... .. 1,3, 5-Trimethylbenzene 3.0 u
75-01-4 .. ..... Vingl chloride ............ 2.0 U
795-27-4 . ...... Bromodichloromethane ...... 4.0 U
&613 L. L. o—Xylene . ... ... ... ... ... 5.0 U
&hH1& ... m,p—Xylene . ............... 3.0 U
75-69-4 .. ..... Trichlorofluoromethane 4.0 U

COPY 1

000147




|

SDG No.:

117250

2B
SOIL VOLATILE SYSTEM MONITORING COMPOUND RECOVERY
Lab Name: SPECIALIZED ASSAYS Contract:
Lab Code: SASSAYS Case No.: SAS No.:
Level: (low/med) - LOW
EPA SMC1 SMC2 | SMC3 TOT
SAMPLE NO. # # # ouT
01| VBLKO2' 106 101 101 0
02| SB13-21 99 101 113 0
03| _sB11-21 99 104 97 0
04| SB16-21 102 101 96 0
05 SB14-21 100 89 102 0
06| SB26-21 97 98 66 0
07| SB12-22 107 100 98 0
08| SB15-22 98 99 99 0
09| SB10-23 96 103 97 0
10{ _VBLKO04 106 102 104 0
11} _SB15-10-12M 99 102 100 0
12 SB15-10-12M 100 102 103 0
13| CONTROL - 99 103 97 0
14| VBLKO3 112 98 105 0
15 _SB11-21B 101 98 101 0
16| SB16-21DL 96 100 78 0
17| _SB26-21DL 100 103 73 0
18/ _SB14-12 101 102 87 0
19| SB17-26 100 105 121 0
20| sSB15-22B 105 102 101 0
21| sSB15-10-12 102 106 99 0
22| SB10-23DL 99 102 96 0
23| _SB16-8 107 101 76 0
QC LIMITS
SMC1 = 1,2-Dichloroethane-d4 (62-147)
SMC2 = Toluene-d8 (84-117)
SMC3 = Bromofluorobenzene (64-126)
# Column to be used to flag recovery values
* Values outside of contract required QC limits
D System Monitoring Compound diluted out
page 1 of 1 FORM Il VOA-2

3/90
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FORM

3

VOLATILE MATRIX SPIKE/MATRIX SFIKE DUFLICATE RECDVERY

Compounc

Benzene
Chiorobesnzene
1,1i-Dicnlereethene
Toluene
Trichlaoroetnens

Compound

Benzens
Chlorobenzene
1.1-Dicnlioroethene
Toluene
Trichloroetnena

Concentiration Units:

Project: WURTSMITH BIOVENTING

SDGB: 117250

Spilke Sample Spika Lc
Added Conc Conc % Rsc Limits
51.9 0.0 56.7 110 52 - 135
51.5 0.0 2.6 102 5S4 - 136
51.5 0.0 57.7 112 58 - 136
1.9 0.0 91.3 100 56 —- 1335
51.35 0.0 S4.6 106 o2 - 143
Soike MSD RFD Recovery
Added Conc % Rec RFD Limit Limits
91.5 23.6 104 & 17 98 - 135
S91.9 S0.5 98 4 14 54 = 138
91.95 5.7 108 4 19 S8 - 138
91.5 0.5 98 2 18 96 - 1335
S91.95 2.6 102 4 18 S - 143
ua/kg

RFD: 0 out of S outside EC limits.
Spike Recoveries: O out of 10 outside GC limits.



VOLATILE LARDRATORY CONTROL RECOVERY

Lzb: Soecialized Assays, Inc. Froject: WURTSMITH BIOVENTING
EDG: 117230 QC Group: 4761

Fnown aC
Compound - Malue Conc % Rec Limits

(,
% Berzene S0 a6 112 39-151
Birromobenzene S0 S 102 74-122
Bromochloromethane S0 60 180 68-134
Bromotorm o0 53 1046 21-144
Bromomethane S0 45 0 91-13%
n—-Butylbenzens S0 47 G4 . &5-127
sec~Butylbenzene 50 51 102 6£8-129
t-Butylbenzens S0 a2 104 g-1e8
Carpon tetrachlorice S0 S8 112 o3-144
' Chlorobenzena =0 ST 104 &2-130
Chloroethane S0 S0 100 S6-138
Chlorotorm S0 o2 106 71-132
Chlorom2thane 50 S 112 65-134
2-Chlorctolusne S0 43 g6 72-123
4-Chlorotoluene .80 48 956 70-123
1,2-Dibroma-3-chloropropane S0 S5 110 70-120
Dibiremochloromethane S0 a3 106 41-133
1.,2-Dibromoethans S0 &7 114 47-12¢%
Dibromomeathane - S0 49 I8 60-141
1,2-Dichlorobenzens S0 47 94 &6-123
1,3-Dichlorobenczene 290 44 &3 65-128
1,4-Dichiorabenzene S0 44 83 &b6—-129
Dichloreodifluorometnans S0 Sé 112 S0-140
1,1-Dichloroethans 20 38 114 70-132
1,2-Dichloro=thane S0 35 110 o98-13S
i,1-Dichlicoreoetnens S0 1) 112 £9-130
cis-1,2-Dichlorosthene S50 S4 108 S9-140
tirans-1,2-Dichloroethene S0 a1 102 72-128
2-Dichlorepropane S0 57 114 45-149
1,2-Dicnlorooropane S0 59 110 o8-138
2,2-Dichioreoropane S0 S0 100 43-144
1,1-Dichlioropropens S50 36 112 S6-132
cis-i,3-Dichioropropene S0 se 104 69-130
trans-1,3-Dichnlorooropens 0 S0 100G S6-125
Ethylosnzene S0 St 102 b1-129
heExachlorrobutadisne S0 S 0 299-138
isnpropylbenzene S0 S0 100 70-127
G-Isopronyltaluene S0 47 94 70-127
M=thyiene chlorice SG o4 103 68-142
Naohthalens S0 S8 114 o4-144
n-Fropylobenzens S0 49 98 67-128

000 150A



FORM 3Bs

[

VOLATILE LABDRATORY CONTROL RECOVERY

Lad: Sopecialized Assays, Inc. rrnJE ct: WURTSMITH BIGVENTING
Styiren= S0 SO 100 s5-128
1,1,1,2-Tetrachlicrosthane S0 56 112 S93-120
1,1,2,2-Tetrachloroethane S0 Sh 1ie 37-14%9
Terrachlorocetnene a0 S0 100 So-1¢28
Toluene S0 51 102 65-131
1,2,3-Trichlovrooenzens S0 40 a0 o5-187
1,2,4-Trichlorobenzene S0 41 B8z 45-141
1,1,1-Trichioroethane S0 S4 1038 &0-12&
1,1,2-Trichlioroethane a0 57 114 96-137
Trichlovoethene 20 52 104 61-141
1,2, 3—||1cn1010pr0paﬂe S0 Sé 112 39-146
1,2.4-Trimethylbenzene S0 45 G0 72-126
1,3,5-Trimethylbenzena 30 &5 1307 22-1235
Vinyl cnloriage 0 49 s o7-13¢e
Bromodichloromethnane S0 b= 116 60-133
c—Xylena S0 52 104 &4-126
m,p—Xyliene 100 g3 98 S59-151
Trichloroflum-omethane a0 S8 116 S6-142

Concentration Units: ug/kg

Recaveries: 1 out of 59 outside GC limits.

o000 B



