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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 laboratory analytical results and 
chain-of-custody (COC) forms. 
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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, SB5, and SB 13) were selected in areas with previously identified high 
concentrations of fuel hydrocarbons, and one soil boring (SB 18A) 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 SB 18A) 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 advanced 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, SB5, 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 SB 13, 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 SB 13 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, SB 10, SB11, SB 12, SB 17, 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 screening 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 

S:\ES\WP\PROJECTS\726876\819.doc 



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 by 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. 
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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, SB 10, SB 13, 
SB14, SB16, and SB18A. Benzene, toluene, ethylbenzene and total xylenes were 
measured at maximum concentrations of 5,700 micrograms per kilogram (/xg/kg), 222 
/xg/kg, 140,000 /xg/kg, and 575,000 /xg/kg, respectively. Maximum concentrations of 
1,2,4-TMB, 1,3,5-TMB, n-propylbenzene, and isopropylbenzene were 287,000 /xg/kg, 
94,300 /xg/kg, 46,000 /xg/kg, and 25,300 /xg/kg, respectively. Naphthalene, which was 
detected in several samples, was measured at a maximum concentration of 41,400 
/xg/kg. Bromomethane was detected in one sample at a concentration of 930 /xg/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 
VW5/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 October 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 targued 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 whccher 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 

Sample 
Analytical Results 

Benzene Toluene Ethylbenzene Total 
Sample Depth Date Xylenes 

number (feet bgsf' Sampled (ug/kgf (ug/kg) (ug/kg) (ug'kg) 

SB40-001 19-21 1995 NDd ND ND 6,900 

SB1 18-19 Oct. 1998 <2.1e/ <5.2 <3.1 <5.2 

SB40-002 14-16 1995 ND ND ND 35.000 
SB2 14-16 Oct. 1998 <2.1 <5.2 <3.1 <5.2 

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 <5.2 <3.1 <5.2 

VW5 17-19 Aug. 1996 <51 85 J 2,300 9,820 
SB5 21-23 Oct. 1998 <278 <694 2,360 10,800 

VW2 15-17 Aug. 1996 60 J 160 J 2,680 12,900 
SB9 12-14 Oct. 1998 < 10.3 <25.8 < 15.5 <25.8 

MPB 17-19 Aug. 1996 < 100 < 210 7,080 34,500 
SB13 19-21 Oct. 1998 465 < 581 -5,810 22,800 

feet bgs = 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. 

fig/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). 
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TABLE 3.3 
IDENTIFICATION OF CRITERIA EXCEEDANCES FOR UNSATURATED SOILS 

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

Number of Tunes 
Number of Reporting Limits 

Maximum                               MDEQ Generic Detections Exceeded Criteria 
Site                                Residential Drinking Exceeding Compound Not 

Compound Units Concentration                     Water Protection Criteria11' Criteria c' Detected d 

SITE SS-06 
Volatile Organic Compounds 

Ug/Kg 

ug/kg 
3 Benzene 5,700 100 10 

Toluene 5,750 U 16.000 
Ethylbenzene Ug/kg 140,000                                         1,500 8 
Total Xylenes ug/kg 575,000                                      5,600 11 
1.2.4-Trimethvlbenzene |ig,kg 287,000                                      5,100 10 
1,3.5-TrimethyIbenzene Ug/kg 

Ug/'kg 
Ug/'kg 
Ug/kg 
Ug/kg 

94,300 460 12 
n-Butylbenzene 5,750 U 1.600 2 
sec-Butylbenzene 5.750 U 1.600 -> 
tert-Butylbenzene 8.050 U 1,600 2 
Isopropylbenzene 25,300 90.000 
n-Propylbenzene ug/kg 

ug/kg 
ug/kg 

46,000 1,600 51 

1 
Tetrachloroethene 8.050 U 100 13 
Bromomethane 930 200 12 
4-Isopropyltoluene ug/kg 18,400                                          NAr/ 

PAIIs 
Naphthalene ug/kg 41,400                                         17,000 3 

SITE ST-40 
Volatile Organic Compounds 

Ug/kg 
ug/kg 

Benzene 1.090 U 100 1 
Toluene 2.720 U 16,000 
Ethylbenzene ug/kg 12,000                                          1,500 i 
Total Xylenes ug/kg    ' 237,000                                        5,600 i 
1,2.4-Trimethylbenzene ug/kg 117,000                                        5,100 i 
1,3,5-Trimethylbenzene ug/kg 

Ug/kg 
ug/kg 

ug'T<g 
ug/kg 

43,500 460 2 
n-Butylbenzene 2.720 U 1,600 1 
sec-Butylbenzene 3.800 U 1,600 1 
tert-Butylbenzene 3,800 U 1.600 1 
Isopropylbenzene 4,350 90,000 
n-Propylbenzene ug/kg 4,890                                      .    1,600 1 
Carbon Disulfide ug/kg 761 U                                          16,000 
Acetone ug/kg 

Ug/kg 
Ug/'kg 
ug/kg 

4.780 U 15.000 
Tetrachloroethene 3.800 U 100 1 
Bromomethane 2.720 U 200 1 
4-lsopropyitoluene 7,610 NA 

PAIIs 
Naphthalene Ug/kg 7,070                                             17.000 

NOTES. Site maximum concentrations that exceed a MDEQ-defincd soil cleanup criterion have been shaded for easv 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 Held replicate samples. 

ug/kg = micrograms per kilogram 

J = Estimated value. The analyte was positively identified at a concentration between the PQL and the RL. 

NA = Not applicable. An MDEO-delined soil cleanup criterion has not been established for this analyte. 
5    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 
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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. 
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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 measured 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. 
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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 

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 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 sampling 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 unconfmed (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 1-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 1-9 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 

2-8 

022/726876/WURTS/7. DOC 



rir" 

ü 

i5 
Sä 

wo"0 

<H 

O-l 
CO 

u 
z 

°   m Ul 
"i   °° u 
_ 5 

z 
UJ 

T3 

to CD u 
<°£ Ul 
o ^ u 
co £: 
OT  p z 
coi2 

°z 
©   i- 

co§ 

a 13 
<z 
Q.U 

3 bJCCL 

CWQO 

35     § 

ttOb-OO 
< ü-O co to 

=> ^ ■*■ ?5 

Ij Z> < CD 

<     '    ° 

£ E 
O- 

to 

o 
o 
oo 
CM" 

o 
o •*- 
o 

o 
o 

o 
o 
tO 

o 
o 

o" 

o 
o 
oo 
to 

§ o o o 
o" 
CM 
A 

o 
o o 

o 
00_ 

o o 
CM 

o 
to 8 

IT) 

o 
o 
CM 

m" 

o 
o 
oo 
to" 

o 
o 

o 
o 

in 

o 
m 

o 
o 
00 
oo" 

o 
o 
o 
d 
A 

o 
o 
o 
d 

o 
o 
o 
o" 

o 
00 

o* o 

o 
CM 

in o 
CM 

If) s ro 
o q in o 

ro 
n 
tD 2 2 q in q o o 

to 
00 
to 

o in o o 
ei 

q 

o 
ö 

o 
ö 

o 
d 

IT) 

OO 

o 
d 

o 
O 

o 
ö 

o 
ö 

o 
d 

o 
d 

o 
O 

o 
o 

00 

•* ro 
o 
ö 

o 
d 

o 
d 

o 
d 

o o 
d 

o 
d 

o 
d 

o 
d 

o 

UJ XI 
oo OO CO OO 00 cn CD 00 oo oo OO oo r». to r^ oo CD oo oo o o 00 00 cn ;= 

f= < 
O o 
_l 

T 
o 
co 

1 1 
o 
to 

1 
o 
co 

m 
1 

CJ5 
co 

1 
o 
to 

00 
1 

o 
co 

o 

T o 
CO 

T 
o 
co 

T 
o 
to 

T 
O to 

■«- 

T 
o 
to 

T 
o 
to 

to 

T 
to 

T 
o 
to 

oo 

T 
o 
to 

cn 

T 
o 
to 

o 
1 

o 
to 

CM 
1 

to 
1 

to 
1 

o 
to 

1 
o 
to 

m 
CM 

1 
o 
to 

to 
1 

o 
CO 

1 
o 
co 

CD     - P, < 

£3^£ 

y    fi o 
<^   >UJ 

E     ^ 

:= tu 
:>*UJ 

I  2       ui 
; oc ui —i 
* ui > < 
- Cu o > 

So 
or °. 

93^60  1°  86/C3/60  ,6»Pe6r0Na86\lir<SiynM\9Z.892A333JV\PD3\S3\ :S 



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 Initial 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 ug/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 Initial 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 VW8, 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 

2-14 

022/726876 AVURTS/7. DOC 



Ifl 
H 
-J 

OO 
w 

y 

«J 
< 
Z 

o 
H 

t o 
so 
< 

Q 
Z 
«< 
Q 
J 
W 

OO 

< 
a 
J 
O 
OO 

< 
>- 

I 

a 
z 

H 
Z 

o2 

^ "^ a z 

X ^ 
C3 w O H EL 

CO o. 

en u 'P 
C *— 

_u £ 

X 

o *, s > 
^ u £2 

N 
*w C n. 
tu U ,n. 

J3 

<L> /—s 
c > <u 52 
3 EX 

o. "o o. 
H 

flj 
s S" 
<L) «— 
N s 
C o. u o. 

CO 

ac 
> s 
E- n. 

•B 3 /—^ 
E > 
> EL 

a 

c u 0 
o 

CO 

"v. 
o 

c 
<L> 
O 

U iS a. 

a 
<D a 
00 u 
ST 
O a. 

DO 
C =9 

C a. o 
£ re 

> 
tu 

oo 

c .C 
u 

o Ü3 
u O. CD 

o 
00 

CU XI 
Q ■s 

CD 
c 5 
D. re 
2 u 
C3 o 

00 J 

o o 
o o 
o o 
o" ■>■* 
fN    —' 

—i   00 
fN  Ö 

o o 
Ö Ö 

C    i 

O"ob 
S  ! 
o    ■ 

o o 
O  {N 

o o 
o ■*• 
o m 
o" 
fN 
A 

o o 
o o 
o o 
o" of 
fN 

O  O 
o o 
oi •* 

o o 
o \o 
VO   Ol 

V>   fN 

VI   Tt" 

m fN 

o t^ 
o m 

ON — 
v£> —i 

O 

V 

o o 
o o °- "\ 
CM" —" 
fN 

O  O     O O      O  O 
O  fN     O  ■*      O  O 

A 

O0  VO 
CN  —i 

o m 

o 
V 

o o 
o o q -H 

oo    oo    oo    oo 
oo    ooo    ooo    oo 
O00     VOCN     Ot~-     OO 

ISO      O  O      00 in      \D   V>      Tj-Vl      if)   N      CN>0      N  00      oo 
Tt- c\    m t~- oo rf tsci rn m t~» o G\ t>    NO IS d 

o <7\ t~- o — 
tN 

o <a 

A A A 

ro o (N  <0 O ■* -H    VI 

<N o o o (N  —i CN — 

O 00 
Ö —«' 

o o 
Ö vi 

O vi 
Ö Ö 

o o 
Ö Ö 

O ON 
Ö 00 

00 Vl 
K 00 

00 o o o 
d ö 

o o 
ö ö 

o o 
Ö o 

O VI 
CS Ö 

o o 
Ö Ö 

o o 
ö o 

care      care      care      care      care      a   re .2   o    •—   u    .2  D    .2  o    -2  <u    .2   u .5 S .2 S .2 S -2 S .2 S .2 S .5 S 
.■a >- .-a >H .ts >. .a >. .a >- .a >- .a >- .a jx .a >- .a >, .a >- .a >-. .a >. 
cT cT cT cT cT cT cT cT cT cT cT cV Ci 

(N fN fN n f> m 
fN <N fN fN fN fN fN fN 

oo u:     z, 
V)      ~      ~ 

fN     f-l 

>     > 

< < < CO CQ CQ 
cu Qu CU cu O, cu 
S 2 S 2 2 2 

tu 

2-15 



00 

-1 

oo 
Ed 

u 
H 
>- 
J 
-< 
Z 

»S o 

3 O 

e "J 
Sio 
M   Z 
is < 

O 
J 
w 

GO 
< 

OS 
2 

O 
oo 
cü 
-< w 
>- 

I 

Q 
Z 
< 
-a 

z 

X S* 
tu i-1 

o 
H 

r- Q. 
CQ Q. 

tu 
O > 
r; 
(i) S 

Q. 

X Q. 

o 
p >• >~> O 

■_J s D. 
w 1) a 

O 
p > 
<L> p 
3 

o. o n, 
H 

F u > 
N P 
P ex 
O n, m ^—/ 

> 
> 
S 
D. 

H a. 

sc > 
P > 

E- Q. 
Q. 

s 
o 

o s^. 
•a P o 

CJ o IM 
U u Q a 

ID p 
bfl O 

s? Ü 

o a 

tan 
n T» 

c 
D. o 
s > 

U4 
00 

p ^ 
0) , i w 
0) n. OU 

o 
00 

O x> 
D CJ 

CO 
p p 

o 

p o 
a ü 

00 _! 

o cn 
oc 
CN NO 

o en 

CN cn 

un —' 
en o 
CN  —i 

00  rf 
"O  NO 

ON     — 

O 

NO 
U-l    Tf "*    ! o r-. 
CN ON "* ON  OS 
en —i ~-H  ~-i 

CN —>      i   —.    rn 

I I    ,_, 

: o 
CN 

o t-     ' i    ■* <r> !  m ON 
£} -     I j      ON CN CN ON 

■a. O     NO 

$   NO       NO 
ON 

m en 

O   NO 
CN  (N 

00  ■* 

00  —< j j t^ ^^ 1 —t oo   ! 1 NO 1 ■ .-^ r-H cn ■ >o T 1 1 1 i ■ 
in —i i 

i 
i 
i 

u~> _ 1 
1 _' M   ! 1 

1 
NO 1 

1 
■ _' ■"Ü- 

i 
>o <ri 1 

1 
1 
1 

1 
1 

■ 
i 

© V V CN V V 
V V 

o o ■ , o o 1 o o   j 1 o , , ^ 
© © i © © 1 

, 
1 i i 

o t> i i o o 1 o o   ! 1 o 1 ■ O © © i © © 1 1 1 ! i 
O   v~> 

1 1 
o o ' o o   ' 1 rn- 1 ■ O © ©^ ■ ©_ ©__ 1 ' 1 i i 

©_ r»- o I-H ~H NO NO" 00 —» <n" CN" 
CN CN oo" 

en 
CN m 

o o o o o o o o o oo o o o 00 o © © © © © © o 00 o \D 
O   Tt- o o o o o o 

o Ä o o o Z o © © © © © © o 2 o 
O   CN (N <D o <N o T o o NO © TI- NO o 00 CN o rf o 
O  —i ON "O o O NO o •* o ■* CN o NO ON ■*r ON" ON" ©" VO o" 
CN '~-t 

CN *—i ^^ CN CN ^ ~H -^ CN f—t CN 

A A A A A A 

CN  O O "O O 00 _H u-i CN  00 CN t> 00 00 •* © 00 © 00 © 1 
1 o ■ 

i CN r-> 
—«' rsi -' rsi —' CS m •*' cW z —' Ö en Z o •* r-' ■* cn T) 

1 -^ i «n o 

© © 
© © 

ca   ^ .—   u 

© © 
© © 

■2>r 

© ©   o © 
© ©   © © °z 

© ©   © oo 
© ©   ö Z 

C3j5       C3<3        KJW        BJ«        raC3 

Pi        PI        pT       PI        PI 

©  ©      ©   T}- 

©   ©      O   © 

.So    -So 

.-a >,   .ti >-, 
Pi        PI 

©   © 
©   © 

•E>T 

© © 

—< © 

00 © 

Zo © 
CN 

• So     .S   o    -S   o 
Pi PI PI 

^-^ c>< «j rN uu uu © 
CN 

u U U Q a w u. a X 
a. a. CL, 0- O, 0- cu OH OH 

2 S s 2 s S S 2 2 

*« 

TI- 
NO 

< 

S5 

\ 

NO 
NO 
< 

-a 
p 

NO oo 
— ^ 
TT 3 

2-16 



Cfl 
H 
J 
Ö 
xn 
H 
OS ^ 
-3 *0 

in 
«< 7 y 
H s >- 
»1 "ÖJ 

«< a - 
z aj 

< 0 

;* T3 
BS 0 o c 

1) 
H Z a) 

—>•< «c £: 
■a 3 O u. 

3   O 
.S oa 

o 

H 

Q 
2 

X > 
H 
£• 
0 

>- 

ö, Q .< 
«M 5 0 < O CN 

ri < t « 
1/3 _J <U 

WS 
Sä 

fi 

J3 
E 

H C/5 0 ä. 
ÖS £ H 0 

V> 

3 
£ 

0 -a 
c 

Ü s !s 
j < 

a. 'c 

o 
!/2 •0 

0 
0Ä 

I 

a 
z 
< 

Z 

O     3     J     C 

n -a T3   g 
o   o 

o   ^ 

2 2 

• S   2 -a S 
■S J-S 3 
1.8 § s 

c    E    * 
% J cu 
o § 2 
c   >•   • -    - 
- -o -a -p. ä 

a. 
£ 
C3 
trt 

U XI 
03 a 

*s 

.==        E 

*T3 

o ~ 
-—       fl>       —       L- 

&•§ 

Ä   5 
a a   11 

o — 

3> 
CO   =0 

3 

£   11   -a 

o ■ °- «   2 ,_    Ü p CD    C 
*"   f3 5 B    fcr 

~-    C v> O   05 

5 < 
in 

■s   &   «» a   .-s   .v 

2-17 



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 SOD. 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 (VW5) 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 VVV5, 
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 significant 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 AVURTS/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-defmed 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 
SS-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 Mg/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 /xg/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 |ag/kg) is 
below the revised generic soil cleanup criterion of 17,000 ug/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 

Compound Units 

Site 

Concentration 

MDEQ Generic 

Residential Drinking 

Water Protection Criteria 

MDEQ Generic Industrial 

and Commercial Drinking 

Water Protection Criteria'1' 

MDEQ Generic 

Industrial Direct 

Contact Criteria^ 

Statewide 

Default 

Background 

Levels6" 

Representative 

Concentration 

Exceeds 

Criteria 

Volatile Organic Compounds 

Benzene Mg/kg'' 6,800*' 100 
Toluene "K*B 550 16.000 
Ethvlbenzene HB/1<8 24,600 1,500 
Total Xylenes HR/kg 161,000 5,600 
Carbon Disulfide Mgftg 14 16.000 

Tetrachloroethene Hg/kg 5.0'' 100 

PAHs 

Acenaphthene Hg^kg 100 3.0E+05 

Acenaphthylene PgAg 130" 2,900 
Anthracene Hg/kB 87.8 41,000 

Chrysene llg^E 10.9 NLL" 
Fluoranthene Hg/kB 7,200 7.2E+05 
Fluorene lig/kg 390 3.9E+05 
Naphthalene HB^B 6,400 17,000 
Phenanthrene Hg/kfi 1,060 12,000 
Pyrene Hg/kB 6,400 4.70E+05 

Metals 

Lead Hg/kg 5,400'' NA 

SITE ST-40 

Volatile Organic Compounds 

Benzene 

Toluene 

Ethylbenzene 
Total Xylenes 

Acetone 
Carbon Disulfide 

Tetrachloroethene 

PAHs 

Acenaphthene 

Acenaphthylene 

Anthracene 

Chrysene 

Fluoranthene 
Fluorene 
Naphthalene 
Phenanthrene 

Pyrene 

Metals 

Lead 

Hgrtcg 28,000*' 

Hg/kg 1.0" 

Wä/kg 1.0" 

Hg"<g 69,000 

Hg/kg 280,000*' 
Mg"tg 19,000 

Hg/kg 28,000"' 

WSAß 100" 

Hfi/kg 100" 

Ug/kg 100" 

Mg/kg 100" 

Mg/kg 100" 
Mg/kg 170 

veAE 920 

tlg/kß 400 

ttg^B 100" 

100 

16,000 

1,500 
5,600 

15.000 
16,000 

100 

3.0E+05 

2.900 

41,000 

NLL 

7.2E+05 
3.9E+05 

17,000 
12,000 

4.70E+05 

HB/kB 5,40C 

100 4.0E+05 NAK Yes 
16,000 2.5E-KJ5 NA No 
1,500 1.4E+05 NA Yes 
5,600 1.5E+05 NA Yes 

46,000 2.8E+05 NA No 

100 8.8E+04 NA No 

8.7E+05 8.1E+08 NA No 

8,500 I.6E+07 NA No 
41,000 1.0E+09 NA No 

NLL 2.IE+07 NA No 
7.2E+05 5.4E+08 NA No 
8.9E+05 5.4E+08 NA No 
50,000 I.6E+08 NA No 
34,000 1.6E+07 NA No 

4.70E+O5      " 3.4E+08 NA No 

NA 9.00E+O5 21,000 No 

100 4.0E+05 NA Yes 

16,000 2.5E+05 NA No 

1,500 1.4E+05 NA No 
5,600 I.5E+05 NA Yes 

42,000 7.4E+07 NA Yes 
46,000 .     2.8E+05 NA Yes 

100 8.8E+04 NA Yes 

8.7E+05 8.1E+08 NA No 
8,500 .„      I.6E+07 NA No 

41,000 I.0E+-09 NA No 

NLL 2.1E+07 NA No 
7.2E+05 5.4E+08 NA No 
8.9E+05 5.4E+08 NA No 
50,000 1.6E+08 NA No 
34,000 1.6E+07 "NA No 

4.70E+O5 3.4E+08 NA No 

1,000 9.00E+O5 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). 
1  Representative concentration is the 95 percent upper confidence limit (L'CL) for this compound (ICF Kaiser, 1998). 
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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 1-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 ai, 1992). 
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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, SB 10, SB11, SB 12, and SB 17), 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 

Analytical Method Samples* Limitb/ Units0' Laboratory 

USEPA Method SW8260B 

Benzene 

Toluene 

Ethylbenzene 

m-Xylene 

o-Xylene 

p-Xylene" 

1 ,2,4-Trimethylbenzene 

1,3,5-Trimethylbenzene 

n-Butylbenzene 

sec-Butylbenzene 

tert-Butylb enzene 

Isopropylbenzene 

n-Propylbenzene 

Carbon disulfide 

Acetone 

Tetrachloröethene 

23 2.0 V%/kg Fixed-base 

23 5.0 ^g/kg Fixed-base 

23 3.0 l^g/kg Fixed-base 

23 3.0 Hg/kg Fixed-base 

23 5.0 Hg/kg Fixed-base 

23 7.0 ^g/kg Fixed-base 

23 7.0 Hg/kg Fixed-base 
23 3.0 l^g/kg Fixed-base 

23 5.0 Hg/kg Fixed-base 

23 7.0 Hg/kg Fixed-base 
23 7.0 ^g/kg Fixed-base 
23 8.0 Hg/kg Fixed-base 

23 2.0 Hg/kg Fixed-base 
4 1.4 Hg/kg Fixed-base 
4 8.8 Hg/kg Fixed-base 
4 7.0 ug/kg Fixed-base 

Excludes QC samples. If optional boreholes are required, additional soil samples per optional borehole will be collected and analyzed. 

Project reporting limit as specified in subcontract for analytical services, 

jig/kg = micrograms per kilogram. 

s:\es'\shared\jwr\afcee/SAPtab5-l .xls/Table 5.1 
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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 

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. 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 

Mr. Bruce Moore 
Michigan Department of Environmental Quality 
Environmental Response Division 
300 South Washington Square 
Lansing, MI 48933 
(517) 373-6413 
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APPENDIX B 

FIELD SAMPLING PLAN 

B.l 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.l.l 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 organization 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.l.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.l.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.l.4.3 Decontamination Water 

Decontamination water will be containerized, 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 
(02), carbon dioxide (C02), 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 initially 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 02, C02, 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 SUMMA® 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/CO2 
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). 

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 body; 

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 HELD MEASUREMENTS 

Typical field parameters that may be measured and the equipment that will be used 
for the measurements are described in Table B.l. 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.l 
FIELD MEASUREMENTS 

Parameter Equipment Calibration Source of 
Calibration 
Standards 

Equipment 
Maintenance 

o2/co2 

Total Volatile 
Hydrocarbons 

Gastech 02/C02 

Meter 

Gastech TVH Meter 

two-point 
calibration 

two-point 
calibration 

Commercial 
vendor 

Commercial 
vendor 

Follow manufacturer's 
procedures 

Follow manufacturer's 
procedures 

TABLE B.2 
FIELD PARAMETERS, CONTROL LIMITS, AND CORRECTIVE ACTIONS 

Parameter Control Checks Control Limits Corrective Action ^ 

02/CO, Calibrate meter ±0.2 percent        Recalibrate daily, 
Check battery, 
Clean filter 

Total Volatile 
Hydrocarbons 

Calibrate TVH 
meter 

± 1 ppmv b/ Recalibrate daily, 
Check battery, 
Clean filter 

^ Required if control limits not achieved 
b/ 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 
tig/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 5890-11 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 /zl, 25 /xl, 50 fil, 100 ill, 500 id, 1 ml and 
5 ml. 
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C4.4 Balance, top-loading, 0.1 g accuracy, commercial source. 

C4.5 Glassware, class A, 10 ml and 100 ml. 

C5.0 REAGENTS 

C5.1 Methanol - Purge and trap grade or equivalent, commercial source. 

C5.2 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. 

C5.3 Stock VOA Standard - Stock standard solutions (200 tig/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 /ig/ml. 

C5.4 Working VOA Standard - Dilute 500 til of stock VOA standard to 2.0 ml in 
MeOH for a 50 tig/ml standard. Store at - 10 C or less, good for one week. 

C5.5    Synthetic Soil, Sea Sand, precleaned, commercial source. 

C5.6 Working Internal and Surrogate Standard - Obtain a 2000 /xg/ml internal 
standard (Ultra STM-341N, chlorobenzene-d5, 1,4-difluorobenzene, 
1,4-dichlorobenzene-d4 and pentafluorobenzene) and a 2000 tig/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 til each to 2.0 ml with MeOH-for a 30 /xg/ml each 
standard. Add 5.0 til to 5.0 ml water sample or to 5.0 g soil for a 30 tig/L or 
30 tig/kg solution. For the PTA-30 dilute 2.0 ml of stock to 26.65 ml MeOH 
for a 150 tig/ml solution. Place in autosample standard syringe, 1.0 til in 5 ml 
or 5 g equals 30 tig/L or 30 tig/kg each. 

C5.7 4-Bromofluorobenzene (BFB) standard, Accustandard CLP-004-1OOX, 2500 
tig/ml or equivalent - dilute 20 til to 2.0 ml with methanol for a 25 tig/ml 
standard, use 10 til per 5.0 ml water for purging (50 tig/L) or inject 2.0 til for 
50 ng. 

C5.8 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. 

C6.0   SAMPLE COLLECTION, PRESERVATION AND HANDLING 

C6.1 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). 

C6.2   All glassware should be Class A, clean per SOP # 32. 

C7.0   PROCEDURE 

C7.1 TUNING - The GC/MS system must be tuned to meet the Bromofluorobenzene 
(BFB) requirements every 12 hours. Inject 2.0 \i\ of 25 /ig/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 jtg/L BFB standard is acceptable for tuning. 

MASS ION ABUNDANCE CRITERIA 

50 15 to 40 % of mass 95 

75 30 to 60 % of mass 95 

95 BASE PEAK, 100% RELATIVE ABUNDANCE 

96 5 to 9 % of mass 95 

173 less than 2% of mass 174 

174 greater than 50 % of mass 95 

175 5 to 9% of mass 174 

176 greater than 95% but less than 101 % OF MASS 174 

177 5 to 9% of mass 176 

C7.2 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 fig/ml working standards: 

Each of the five analyses should contain 30 ftg/1 of each internal standard. 
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IS (fil) SS VOA Std. final vol. cone. 
0il50/ig/ml)       0*1 of 50 jig/ml) (ml) 0*g/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: 

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

C7.2.2The 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 %. 

C7.2.3The 5 SPCC compounds (Chloromethane,l,l-Dichloroethane, 
Bromoform, 1,1,2,2-Tetrachloroethane, and Chlorobenzene) must have 
an minimum relative response factor as follows: 

Chloromethane and 1,1 DCA O.J. 

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. 

C7.2.4Calculate response factor as follows: 

RF = (area of ion target x cone. int. std) / (area of ion int. std. x cone, 
target) 

C7.2.5 Calculate final concentration as follows 
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Cone. (/ig/L or /tg/kg) = (area target x cone. IS x dilution factor) / 
(areas IS x RF) 

C7.3 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 pi 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 cone.-measured conc.))(100)/true 
calibration check cone, of all targets must be equal or less than 20 except 
for oxygenated compounds which must be equal or less than 40. 

C7.3.4Evaluate 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) 

C7.3.5If the daily standard does not meet the above criteria, re-prepare the 50 
jig/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. 

C7.4 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 fig/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 
l,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. 

C7.5 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 /d of the IS/SS solution containing 30 /zg/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 /d of the 30 /ig/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 fig/ml internal standard and 
surrogates. 1.0 /d 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 fig/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 /d 
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 fil into 5 ml DI water in a 5 ml gas-tight syringe for 
a 50 X dilution. Do not inject more than 100 /d of methanol per 5 ml water. 

C7.6 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. 

C7.7 All calculations must be performed by the analyst and indicated on the worklist 
prior to entry into the LIMS. 

C8.0   QUALITY CONTROL 

C8.1 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 \i\ 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 spike] - ["matrix spike duplicatel * 100% 
[matrix spike + matrix spike duplicate/2] 

For every batch, a 50 ppb LCS (laboratory control standard) using 5 fA 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 supervisor 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 /ig/ml concentration and for soils use 0.005 /ig/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. 

CIO.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. 

CIO.3 If routine maintenance does not correct the problem notify your supervisor 
immediately. 
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Operator: HP-1 
Inst : 5971 -In 
Multiplr: 1.00 

Internal Standards R.T. Qlon Response Cone Units Dev(Min) 

1) Pentafluorobenzene 13.62 168 216659 30.00 jtg/L 0.00 
26) 1,4-Difluorobenzene 14.84 114 366683 30.00 jig/L 0.00 
42) Chlorobenzene-d5 19.31 119 90940 30.00 Mg/L 0.01 
55) 1,4-Dichlorobenzene-d4 23.00 152 128657 30.00 /ig/L 0.01 

System Monitoring Compounds % Recovery 
21) 1,2-Dichloroethane-d4 13.71 65 109739 30.61 Mg/L 102.04% 
22) Dibromofluorome thane 13.06 111 110063 30.19 Mg/L 100.64% 
38) Toluene-d8 17.34 98 376667 30.06 Mg/L 100.19% 
57) Bromofluorobenzene 20.98 95 127750 28.49 Mg/L 94.95% 

Target Compounds 
2) Dichlorodifluoromethane 6.12 85 186330 59.23 /*g/L 82 
3) Chloromethane 14.54 50 376323 59.97 jig/L 95 
4) Vinyl Chloride 6.94 62 253476 49.71 fig/La 1 
5) Bromomethane 7.78 96 156688 51.68 Mg/L 97 
6) Chloroethane 8.04 64 190451 48.63 Kg/L# 81 
7) Trichlorofluoromethane 9.08 101 202234 40.88 Mg/L 96 
8) Acetone 9.24 43 31561 34.49 jig/L 91 
9) 1,1 -Dichloroethene 10.01 96 187731 53.50 fig/Lff 75 
10) Methylene Chloride 10.25 84 233754 56.48 fig/L# 67 
11) Carbon Disulfide 10.64 76 460524 52.03 >g/L 100 
12) trans-1,2-Dichloroethene 11.33 61 387291 57.15 Mg/L# 80 
13) Methyl-t-butyl ether 11.50 73 498449 52.12 Mg/L 95 
14) 1,1 -Dichloroethane 11.71 63 430885 57.19 fig/L/f 98 
15) 2-Butanone 12.38 43 426491 50.47 IJLg/Lff 75 
16) Diisopropyl ether 12.38 45 854797 53.05 fig/Lff 85 
17) eis-1,2-Dichloroethene 12.57 61 302936 56.80 fig/L/f 80 
18) Bromochloromethane 12.82 130 125616 54.13 Mg/L 95 
19) Chloroform 12.88 83 368126 57.28 Mg/L 99 
20) 2,2-Dichloropropane 13.00 77 296867 54.47 Mg/L 93 
23) 1,2-Dichloroethane 13.83 62 246605 52.87 Mg/L# 95 
24) 1, 1,1-Trichloroethane 13.97 97 289060 55.23 Mg/L# 92 
25) 1,1-Dichloropropene 14.22 75 318538 57.63 Mg/L 97 
27) Carbon Tetrachloride 14.49 117 234181 52.39 tig/L 97 
28) Benzene 14.55 78 870746 53.34 /ig/L 100 
29) Dibromomethane 15.33 174 106441 50.78 figiLff 82 
30) 1,2-Dichloropropane 15.37 63 233236 52.90 Mg/L# 87 
3D Trichloroethene 15.43 130 226180 54.25 Mg/L 96 
32) 2-Chloro vinyl ether 15.37 63 233236 49.65 fig/L 89 
33) Bromodichloro methane 15.50 129 24602 50.11 Mg/L 84 
34) cis-1,3-Dichloropropene 16.36 75 289025 48.93 Mg/L 98 
35) 4-Methyl-2-Pentanone 16.49 43 196686 49.46 Mg/L# 83 
36) trans-1,3-Dichloropropene 16.94 75 226488 46.36 Mg/L 97 

(#) = qualifier out of range (m) = manual integration 
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QUANTITATION REPORT 
Data File : C:\HPCHEM\1\DATAWS0709B.D 
Acq Time : 10 Jul 97 9:04 am 
Sample : CON CAL 
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 

Operator: HP-1 
Inst: 5971 - In 
Multiplr: 1.00 

Compound R.T. Qion Response Cone Units Dev(Min) 
37) 1, 1,2-Trichloroethane 17.18 97 139522 50.70 Mg/L 98 
39) Toluene 17.44 91 834146 55.24 jig/L 100 , 
40) 1,3-Dichloropropane 17.49 76 267446 49.95 Mg/L# 72 
41) 2-Hexanone 17.67 43 116832 45.17 figlLff 82 
43) Dibromochloromethane 17.89 129 152153 49.87 Mg/L 97 
44) 1,2-Dibromoethane 18.23 107 145042 50.82 fig/L 97 
45) Tetrachloroethene 18.44 166 197234 55.13 /*g/L 91 
46) 1,1, 1,2-Tetrachloroethane 19.26 131 164922 53.47 Mg/L 97 
47) Chlorobenzene 19.37 112 511402 54.28 Mg/L 99 
48) Ethylbenzene 19.61 91 870818 54.35 Mg/L 98 
49) m,p-Xylene 19.86 91 1285446 110.39 Mg/L 97 
50) Bromoform 20.07 173 78002 45.02 fig/L 99 
51) Styrene 20.32 104 535099 51.77 Mg/L 100 
52) o-Xylene 20.42 91 663923 56.39 Mg/L 96 
53) 1,1, 2,2-Tetrachloroethane 19.25 133 155921 52.91 /ig/L 1 
54) 1,2,3-Trichloropropane 20.61 110 45211 48.93 Pg/L 41 
56) Isopropylbenzene 20.91 105 878370 53.58 - Mg/L 97 
58) Bromobenzene 21.30 77 319968 52.14 Aig/L# 82 
59) Propylbenzene 21.55 91 991631 52.99 Atg/L# 97 
60) 2-Chlorotoluene 21.72 91 562722 54.05 Mg/L# 96 
61) 4-Chlorotoluene 21.82 91 536284 51.16 Mg/L 97 
62) 1, 3,5-TrimethyIbenzene 21.96 105 652608 53.82 Mg/L 98 
63) T-Butylbenzene 22.43 119 609721 55.11 Mg/L 98 
64) 1, 2,4-TrimethyIbenzene 22.59 105 637973 51.86 Mg/L 100 
65) Sec-Butylbenzene 22.78 105 968017 55.79 Mg/L 94 
66) 1,3-Dichlorobenzene 22.94 146 343549 50.95 Mg/L 99 
67) 1,4-Dichlorobenzene 23.05 146 333969 49.49 M8/L 100 
68) 1,2-Dichlorobenzene 23.69 146 311233 50.69 Mg/L 100 
69) p-Isopropyltoluene 22.43 119 609721 55.03 fig/L# 60 
70) Butylbenzene 23.81 91 676473 51.85 Mg/L 92 
72) 1, 2,4-Trichlorobenzene 27.57 180 159775 43.19 Aig/L 98 
73) Naphthalene 28.16 128 359466 44.32 Mg/L 100 
74) Hexachlorobutadiene 28.27 225 125832 51.70 Mg/L 96 
75) 1, 2,3-Trichlorobenzene 28.63 180 139291 43.00 Mg/L 96 

w = qualifier out of range (m) = manual integration 
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APPENDIX D 

QUALITY ASSURANCE PROJECT PLAN 

Dl PROJECT DESCRIPTION AND QUALITY ASSURANCE OBJECTIVES 

Dl.l 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 
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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 =   (xx - x2) 100 

(Xl+x2)/2 

where: 

Xj =  analyte concentration of primary sample; and 
x2 =  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.I. 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 

where: 

A  =   spiked sample result (SSR); 
B  =   sample result (SR); and 
C =   spike added (SA). 
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TABLE D.l 
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 disulflde 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 
o-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.l 
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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.I. 

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. 
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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 laboratory 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; 

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

• 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.I. 

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. 

D-10 
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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. 
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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 > 0.30b/ 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 > 

0.990 

(6 points shall be used  for 

second order, 7 points shall 

be used for third order) 

Second-source Once  per  five-point All analytes within ±25% of Correct problem then repeat initial 

calibration initial calibration expected value 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 t 0.30c; Correct problem then repeat  initial 

verification analysis and every 12 

hours    of    analysis 

time 

and CCCs < 20% difference 

(when   using    RFs)or   drift 

(when   using   least   squares 

regression     or      non-linear 

calibration) 

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.l 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 Retention time ±30 seconds Inspect mass spectrometer and GC 

during                data from  retention  time  of the for        malfunctions;        mandatory 

acquisition  for  each mid-point std. in the ICAL. reanalysis of samples analyzed while 

sample 

EICP  area  within  -50%   to 

+ 100%  of ICAL  mid-point 

std. 

system was malfunctioning 

022/726876/WURTS/11. DOC 
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TABLE D.3 (Continued) 
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 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.l 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.l 

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 description 

BFB 

Surrogate spike Every  sample,   spiked QC             acceptance Correct problem then reextract and 

sample, standard, and criteria, Table D.l analyze sample 

method blank 

MDL study Once   per   12   month Detection            limits none 

period established shall be < 

Vi     the     PRLs     in 

Table D.l 

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 CFsd/    or    RFsV    or calibration 

analytes >/= 0.995 correlation 

coefficient          (RSD 

< 10% for E502.2) 

Second-source Once    per    five-point All    analytes    within Correct problem then repeat initial 

calibration initial calibration ±25%     of    expected calibration 

verification value 

Retention       time Each initial calibration ±3     times     standard Correct problem the reanalyze all 

window and              calibration deviation     for     each samples   analyzed   since   the   last 

calculation        for verifications analyte retention time successful retention time check 

each analyte from 72-hour study 

Calibration Daily,   before   sample All analytes within   ± Correct problem then repeat initial 

verification analysis,     every     12 

hours of analysis time 

25 % of expected value calibration 

Demonstrate Once per analyst QC             acceptance Recalculate results; locate and fix 

ability to generate criteria, Table D.l problem with system and then rerun 

acceptable demonstration for those analytes that 

accuracy          and did not meet criteria 

precision       using 

four         replicate 

analyses of a QC 

check sample 

022/726876/WURTS/l 1 .DOC 
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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 

Parameter 

QC Check Minimum 

Frequency 

Acceptance 

Criteria 

Corrective 

Action" 

TO-3 

(Cont.) 

Check    of mass 

spectral ion 

intensities using 

BFF" 

Prior   to   initial   and 

calibration verification 

Refer to criteria listed 

in the method 

description 

Retune instrument and verify 

BTEX, TVH IS" Every sample, spiked 

sample, standard, and 

method blank 

Retention time ±30 

seconds: IS area within 

-50% to +100% of 

last calibration 

verification (12 hours) 

for each 

Inspect mass spectrometer or GCP 

for malfunctions; mandatory 

reanalysis of samples analyzed 

while system was malfunctioning 

Method blank One    per    analytical 

batch 

No   analytes   detected 

> reporting limit 

Correct   problem   then reprep and 

analyze    method    blank   and all 

samples     processed     with the 

contaminated blank 

LCS      for 

analytes 

all One        LCS        per 

analytical batch 

QC acceptance 

criteria, Table D.l 

Correct problem then reprep and 

analyze the LCS and all samples in 

the affected analytical batch 

Surrogate spike Every sample, spiked 

sample, standard, and 

method blank 

QC acceptance 

criteria, Table D.l 

Correct problem then re-extract and 

analyze sample 

MDL study Once per 12 months Detection limits 

established shall meet 

reporting limit 

requirements  

Re-establish MDL 

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 

022/726876/WURTS/11 .DOC 
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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 can 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 Chromatographie 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.I. 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 amputated 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 certainty; 

When QA requirements have been violated; 

When designated approvals have been circumvented; 

As a result of system and performance audits; 

As a result of a management assessment; or 

As a result of QA audits. 

D-18 

S:\ES\WP\PROJECTS\726876\WURTS\9.doc 



APPENDIX B 

FIELD BOREHOLE LOGS 

S:\ES\WP\projects\726876\819.doc 



GEOLOGIC BORING LOP 
Sheet       /   of  ( 

BORING NO.    So /  
CLIENT: Uu r+i M f-fK 

CONTRACTOR:        
RIG TYPE: 6, •»e,o r.- be. 

JOB NO.:       ~Jd-L>&l(p ,&91 2-Q        DRLG METHOD: 
LOCATION:     $T HO BORING DIA.: 2 .S " 
GEOLOGIST:   J~F/V DRLG FLUID — 
COMMENTS: 

DATE S?UD:/0//f/*f      l<-t^ 
^DATE CMPL:/g//J /f j- ~ 
"ELEVATION: 
*TEMP.: ' 
"WEATHER: ~ 

Elev. 

(ft.) 

Depth 
(ft.) 

Pro- 
file 

US 
CS Geologic Description 

Samples Sample 
Type 

Penet. 
Res. 

Remarks             I 
No. Depth (ft) TIP = Bkgrad/Rddinj (ppm)        | 

1 SP £>**J -   j^J.^f     li-hr«    A>4"5 + 

c-H 
ö   ■ 

O-O/a-O 

5 S"AA 
W-S 

O,o/ O-O 
SO A 

fW3 
10 

0.0 / bO 

S'4A     sieJLr 

iJ^ 15 

*\»f i d-o 
SAA     tl.eJvf 

iL*\b <-tc /Co 

Sfifi    st. oJtr   , „,.,We  if' is-* if 
——   ■" '""/GO 

20 

25 I 

i 

30 

si - slight                  v   - very                  f   - fine 

tr - trace                    It - light                    m - medium 
sm - some                  dk - dark                  c   - coarse 
&.   - and                     bf - buff                   BH  - Bore Hole 
<Q   - at                      brn - brown              SAA - Same As Above 
w   - with                   blk - black 

SAMPLE TYPE 
D - DRIVE         C     Core recovery 

C - CORE 
G - GRAB                    Core lost 

Water level drilled 
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Sheet of 

GEOLOGIC BORING LOG 
BORING NO. 
CLIENT: 
JOB NO.: 
LOCATION: 
GEOLOGIST:' 
COMMENTS:" 

S6a 
7P-6S-7fe- (*cft?-o 
ST-Uo 
<y^ 

CONTRACTOR: 
"RIG TYPE: 
" DRLG METHOD: 
'BORING DIA.: 
" DRLG FLUID 

{X rcprrloz 

2.S 

DATE SPUD: t^J/j/^        / <L'jQ 
"DATE CMPL:'^//J 
" ELEVATION: ^^ 
"TEMP.: 
"WEATHER: 

Hev. 
(ft.) 

Depth 
(ft.) 

Pro- 
file 

US 
CS Geologic Description 

Sc*<^Jy   i*J     H   iyr« , rte<?-f- 

Samples 
No.    Depth (ft) 

Sampli 

Type 
Penet. 
Res. 

Remarks 
TIP = Bkgrad/Reiding (ppm) 

ZP 

si - slight 
tr - trace 
sm - some 
St.   - and 
@   -at 
w   - with 

£h± 

;, ,-vlV 

Sfi *» 

,;N?V f*    )q'    -UJ aJUr 

v   - very 
It -light 
dk -dark 
bf - buff 
brn - brown 
blk - black 

f  - fine 
m — medium 
c   - coarse 
BH -Bore Hole 
SAA - Same As Above 

O-u 

40/CO 

4-S- 

f-n 

\w 

'Z-Jo 

UO/QO 

IWltiQ 

^>(uo 

2o/4 u 

SAMPLE TYPE 
D-DRIVE 
C-CORE 
G-GRAB 

C      Core recovery 

Core lost 

Water level drilled 
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Sheet /    of/ 

GEOLOGIC BORING LOG 
BORING NO.   i> Ü 5 
CLIENT: 
JOB NO.: 
LOCATION: 
GEOLOGIST: 
COMMENTS: 

Uu, r±S<* ,tU 
7 2-6?7&. G<?< 3o 
S&oG> 
o-^ 

CONTRACTOR: 
RIG TYPE: 
DRLG METHOD: 
BORING DIA: 
DRLG FLUID 

DATE SPUD: /^/7vA ?      Ofr<y \- 

C/-P&Ot-V h -«? 

l.S 

DATE CMPL:  ia//c^ 

"ELEVATION:  
"TEMP.:  
"WEATHER: 

Elcv. 
(ft.) 

Depth 
(ft.) 

Pro- 
file 

US 
CS Geologic Description 

Samples 

No.    Depth (ft) 

Sample 

Type 

Penet. 
Res. 

Remarks 
TIP = Bkgrnd/Reading (ppm) 

SP S* *-it ,    fitd- C, j-v.'» *cP,   H    bi~ 

to 

IS 

Oc- 

si - slight 

tr - trace 

sm - some 

&   - and 

@   -at 

w   - with 

A^"S :..V 

SAA i^-^c 

SAJ,   4„J <,</*, 

us*i   p    3J-&' 3-3' 
l*t ?**«. 

0-o/fr 

v   - very 

It -light 

dk -dark 

bf - buff 

bra - brown 

blk - black 

f   - fine 

m - medium 

c   - coarse 

BH - Bore Hole 

SAA - Same As Above 

SAMPLE TYPE 

D 

C 

G 

•DRIVE 

CORE 

•GRAB 

Core recovery 

Core lost 

Water level drilled 
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Sheet /   of     ( 

GEOLOGIC BORING LOG 
BORING NO. 

CLIENT: 

JOB NO.: 

LOCATION: 

GEOLOGIST:" 

COMMENTS:" 

SSV 
Du r-t-Sr* i'^A 
1>& &7G~G<? /Zo 
SSoG 
CTFiJ 

CONTRACTOR: 

"RIG TYPE: 

"DRLG METHOD: 

"BORING DIA.: 
" DRLG FLUID 

DATE SPUD: ^V*//^ O f<-/S; 

£. *<-.orT h< 

I '/> •• 

DATE CMPL: loJ/C< 

"ELEVATION:  

"TEMP.:   
"WEATHER: 

Elcv. 

(ft.) 
Depth 

(ft.) 

Pro- 
file 

US 

CS Geologic Description 
Samples 

No.    Depth (ft) 

Sample 

Type 
Penet. 

Res. 

Remarks 
TIP = Bkgrod/Rudin» (ppn) 

/C 

/s 

>o 
ZP    SAW. t*J.   ,   1+   b^.     ^.J-' 

a re Y      S J~o' *       -f i**. (    e ,,Ai r 
3o~X> 

O/ZL, <?OQ 

si - slight 

tx - trace 

sm 

&. 

© 

some 

and 

at 

■ with 

v   - very 

It -light 

dk - dark 

bf -buff 

brn - brown 

blk - black 

f   - fine 

m - medium 

c   - coarse 

BH -Bore Hole 

SAA - Same As Above 

SAMPLE TYPE 

D-DRIVE 

C-CORE 

G-GRAB 

C      Core recovery 

Core lost 

Water level drilled 
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Sheet I   nf    ( of 

GEOLOGIC BORING LOG 
BORLNG NO.      $> & ^> 

CLIENT:        JJur+sn.f^ 
JOB NO.: 7P-&   f 7£,6<?   <>Q 
LOCATION:      S-3o& 
GEOLOGIST: 

COMMENTS:' 
cr^u 

CONTRACTOR: 

"RIG TYPE: 

*DRLG METHOD: 

"BORING DIA.: 
"DRLG FLUID 

C- *cfin> fe-g 

r/> 

DATE SPUD: /^//</ / <f £■ 

"DATE CMPL:   /<>//<-/  

"ELEVATION:  

"TEMP.:   
"WEATHER: 

Elev. 

(ft.) 

Depth 

(ft.) 

Pro- 

file 

US 

CS Geologic Description 
Samples 

No.    Depth (ft) 

Sample 

Type 

Penet. 

Res. 

Remarks 

TIP = Bcgmd/Rtading (ppci) 

S" 

It 

S"P SAvD t«J.    f-f.hr«   *-*;s~+ 

/.c 

Od 

SP •-> " *+  <-~<- (    ackert 

t*    3-J' <* f-ty S~r*> t* 

sl - slight 

a - trace 

sm - some 

&.    - and 

@   -at 

w    - with 

v   - very 

It -light 

dk -dark 

bf -buff 

bra - brown 

blk - black 

f   - One 

m - medium 

c   - coarse 

BH -Bore Hole 

S AA - Same As Above 

JO'll 
OY^h   G/tJÖ 

oi-X 
O/ (%<oQ 

SAMPLE TYPE 

D- DRIVE 

C-CORE 

G-GRAB 

C      Core recovery 

Core lost 

Water level drilled 
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GEOLOGIC BORING LOG 
BORING NO. 
CLIENT: 
JOB NO.: 
LOCATION: 
GEOLOGIST: 
COMMENTS: 

^66, 
UJu- r 4-iM i +k 
7^^g-76 &<?t Po   - 

SJoC? 
■^-FtJ 

CONTRACTOR: 
RIG TYPE: 
DRLG METHOD: 
BORING DIA.: 
DRLG FLUID 

Sheet      (    of      / 

DATE SPUD:/^S-/^ f       <3 & 3o 

& *ap rv k> € 

/^S 

DATE CMPL: 
"ELEVATION:^ 
'TEMP.: 
"WEATHER: 

fo// <-5- 

Elcv. 
(ft.) 

Depth 
(ft.) 

Pro- 
file 

US 
CS Geologic Description 

Samples 
No.    Depih (ft) 

Sample 
Type 

Penet. 
Res. 

Remarks 
TIP = Bkgrnd/Rudic» (ppm) 

<r 

10 

*>v 

£P SA*JD,rJ. ^^Jj. rat *-*r. /i.b, 
m-H,    -fco./   QJ*A U^f-G 

3.^0 

<2>-J7 
Q/IIOO v1 

si - slight 
tr - trace 
sm - some 

v - very 

It -light 
dk -dark 

f   - fine 
m - medium 
c   - coarse 

&. - and bf - buff BH -Bore? 
@ -at bra - brown SAA - Same 
w - with blk - black 

SAMPLE TYPE 
D-DRIVE 
C-CORE 
G - GRAB Core lost 

C      Core recovery 

Water level drilled 
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GEOLOGIC BORING LOG 
CONTRACTOR: 

"RIG TYPE: 

BORING NO.   S0>~7-  
CLIENT: (Jgrh^.fk 

JOB NO.: 1^(0^7(^.(0^1^0       DRLG METHOD: 

LOCATION:       SSoG BORING DIA.: 

GEOLOGIST: __vT*fW DRLG FLUID 

COMMENTS: 

Sheet I    of     ( 

io//y/9 

c 0 c-on: w-e 

1 'S" 
.— 

DATE SPUD: 

DATE CMPL:   io//^ 

ELEVATION:  

TEMP.:   
WEATHER: 

/&s"£ 

Elev. 

(ft.) 
Depth 

(ft.) 
Pro- 

file 

US 
CS Geologic Description 

Samples 

No.     Depth (ft) 

Sample 

Type 

Penet. 

Res. 

Remarks 
TIP = Bfcgrnd/Stadin» (ppra) 

«r 

to 

/c- 

SP SAA 
7c C~r sh, ~ 0   J4-9' , u    if-n'% ~t 

)*-*> , 
0/0<4Q 

si - slight 

ti - trace 

sm - some 

&.   — and 

©    -at 

w    - with 

v   - very 

It -light 

dk - dark 

bf -buff 

bm - brown 

blk - black 

f   - fine 

m - medium 

c   - coarse 

BH  -Bore Hole 

SAA - Same As Above 

SAMPLE TYPE 

D-DRIVE 

C-CORE 

G - GRAB Core lost 

C      Core recovery 

Water level drilled 
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Sheet or 

GEOLOGIC BORING LOG 
BORING NO.   S>S^ 

CLIENT: Uu'+Ss« 
JOB NO.:  

LOCATION: _S3o_G 
GEOLOGIST: 
COMMENTS: 

 TFT— 

v3~R^ 

CONTRACTOR: 
'RIG TYPE: 
'DRLG METHOD: 
"BORING DIA.: 
" DRLG FLUID 

DATE SPUD:   A'AV? & \1(Q 
C- fcrO r-a io £ 

\-s" 

DATE CMPL: J o//CJ 
'ELEVATION:  

"TEMP.:   
"WEATHER: 

Elev. 
(ft.) 

Depth 
(ft.) 

Pro- 
file 

US 
CS Geologic Description 

Samples 
No.     Depth (ft) 

Sample 
Type 

Penet. 
Res. 

Remarks 
TIP = Btgrad/Rtidic* (ppm) 

^ 

U 

/C 

70 SP ZäLäT^J,   7TT77 t^a :>+- /4~y 
SM-S  .it" 

4"u*<     oM 
4- S+c a/ZS~<-fo 

si - slight 
tr - trace 
sm - some 
&.   - and 
@    -at 
w   — with 

v   - very 

It -light 

dk - dark 
bf - buff 
brn - brown 
blk - black 

f   - fine 

m - medium 
c   - coarse 
BH -Bore Hole 
SAA - Same As Above 

SAMPLE TYPE 
D-DRIVE 
C-CORE 
G-GRAB 

C      Core recovery 

Core lost 

Water level drilled 
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Sheet /of      / 

SB 9 
GEOLOGIC BORING LOG 

BORING NO.   O^    " CONTRACTOR:        

CLIENT: UurlSi^'f^ ~RIGTYPE: £ *<prr b < 
JOB NO.:          1?-C%^C (p4<2C       DRLG METHOD: 

LOCATION:      SSoG BORING DIA: 2-S" 
GEOLOGIST:     ^J-pH 

COMMENTS: 
DRLG FLUID 

DATE SPUD: /</v/<P f      Cfti3^. 

"DATE CMPL: /g//s~  

"ELEVATION:  

"TEMP.: 
"WEATHER: 

Elev. 

(ft.) 

Depth 

(ft.) 

51 

/ö 

K 

}v 

Pro- 

file 

US 
CS 

ZP 

si - slight 

tr - trace 

sm - some 

&■    - and 

@   -at 

w   - with 

Geologic Description 
SAfJÖ   f*Ji.      /ffc m,   t*~g : s 

S. Ü A 

SAA 

SAA- 

£fl/3    flr»/ Q   -   <P-''       i^t-   »-/ 

-7 IS 

Samples 

No.     Depth (ft) 

v   - very 

It -light 

dk -dark 

bf -buff 

brn - brown 

blk - black 

f   - fine 

m - medium 

c   - coarse 

BH -Bore Hole 

SAA - Same As Above 

0 " 

d-fr 

fr-'fc 

P-'u 

?c-}2 

Sample 

Type 

Penet. 

Res. 

Remarks 

TIP = Etgrad/Rcjdin» (ppn) 

a/^tJ o/o 

OJO 

o/o 

o/£o*X 

O/J?VG>* 3 

SAMPLE TYPE 

D 

C 

G 

•DRIVE 

■CORE 

■GRAB 

C      Core recovery 

Core lost 

Water level drilled 

ENGINEERING-SCIENCE 



Sheet of / 

BORING NO 
CLIENT: 
JOB NO.: 
LOCATION: 
GEOLOGIST 
COMMENTS: 

.S6a 
GEOLOGIC BORING LOG 

Uu r+S* ."MN 

l^OS-70- L>9<>0 

SSoG 
CTFW 

CONTRACTOR: 
RIG TYPE: 
DRLG METHOD: 
BORING DIA: 
DRLG FLUID 

DATE SPUD:tO//\/?fr      /ä-^O 
C- ec-fit-* be 

is 

"DATE CMPL:/^//S^ 
"ELEVATION:  

"TEMP.:   
"WEATHER: 

Elev. 

(ft.) 

Depth 
(ft.) 

Pro- 
file 

US 
CS Geologic Description 

Samples 
No. Depth (ft) 

Sample 
Type 

Penct. 
Res. 

Remarks 
TIP = Btgrnd/Xudin» (ppo) 

<5~ 

id 

is 

?c 

SP S**sZT^J 

&ZX- % 

tmrr r\ A- f       l/t*"~l-t 

(     <7=S13t 
st i'-2J 

o/^Cpd 

si - slight v   - very 
tr - tiacc It -light 
sm - some dk -dark 
&.    - and bf -buff 
@   -at bm - brown 
w   - with blk - black 

f   - fine 

m - medium 
c   - coarse 
BH -Bore Hole 
SAA - Same As Above 

SAMPLE TYPE 
D-DRIVE 
C-CORE 
G-GRAB 

C      Core recovery 

Core lost 

Water level drilled 

ENGINEERING-SCIENCE 



She ol 

GKOLOGIO BORING LOG 

BORING NO. 

CLIENT: 

JOB NO.: 

LOCATION: 
GEOLOGIST: 

COMMENTS: 

Sßi/ 
6j6t.-4-S.vi 1-^ 
7>6?V6- Ge?r?o 
S^cQ, 
^LEtL 

CONTRACTOR: 

' RIG TYPE: 
"DRLG METHOD: 

"BORING DIA.: 
" DRLG FLUID 

DATE SPUD: iO/IO/'i $ 

fji *>crpnr h € 

l-S 

"DATE C\'2Y.:lo//ü7?f 
'ELEVATION:  

"TEMP.:  
"WEATHER: 

Elev. 

(ft.) 
Depth 
(ft.) 

£_ 

Pro- 
file 

/0 

Z£ 

->o 

us 
cs Geologic Description 

Samples 
No.    Depth <ft) 

Sample 
Type 

SP SAUD,   J-L. hr~ 

US*- ■f G 2(' 

^rj^ fj-fi.sy ><?-}<■ 

Pen«. I Remarks 
Res.    TIP = Ei*rDii/Resdia° (pyei) 

o/' U#o 

si - slight 
ti   - trace 

sm - some 
&.    — and 

Q    -at 
w    — with 

v   - very 
It -light 

dk -dark 
bf -buff 

brn - brown 
blk - black. 

f   - fine 

m - medium 
c   - coarse 
BH  -Bore Hole 

SAA - Same As Above 

SAMPLE TYPE 
D-DRIVE 

C-CORE 
G-GRAB 

C       Core recovery 

Cor: lost 

Water level drilled 

ENGINEERING-SCIENCE 



Sheet /of 7 

BORING NO.   Sßl\X  
CLIENT: (Ju ' "f S" • tl~ 
JOB NO.: 

GEOLOGIC BORING T,OG 

12-C £7(e. 04(2o 
LOCATION:       SScG 
GEOLOGIST:      ^~F/-t 

COMMENTS: 

CONTRACTOR: 

"RIG TYPE: 

DRLG METHOD: 

BORING DIA.: 
" DRLG FLUID 

/I -e «o. -rü-e 

/.£' 
 ■ 

DATE SPUDjaS/sy/?£      f^/O 
DATE CMPL: io//^ 
ELEVATION:  
TEMP.:   
WEATHER: 

Elcv. 

(ft.) 
Depth 

(ft.) 

-Si 

Pro- 

file 

US 

CS 

io 

/C 

W 

Geologic Description 
Samples 

No.     Depth (ft) 

S(° Sfi^ij   /vt J * r.lK&J_     ,/, ^aM 
1+      6r~ 

Sample 

Type 

Penet. 

Res. 

O.a-33 

Remarks 
TIP = Bkgrnd/Sejdics (ppm) 

o/Zd-ct 

si - slight 

tr - trace 

sm - some 

&   - and 

<Q   -at 

w    - with 

v   - very 

It -light 

dk -dark 

bf - buff 

bni - brown 

blk-black' 

f fine 

m - medium 

c   - coarse 

BH -Bore Hole 

SAA - Same As Above 

SAMPLE TYPE 

D-DRIVE 

C-CORE 

G-GRAB 

C      Core recovery 

Core lost 

Water level drilled 

ENGINEERING-SCIENCE 



BORING NO . -Sßi^i 
A v GEOLOGIC BORING LOG 

CLIENT: jJur-JS^ < ^ 
JOB NO.: 7JX& £ 7k. (s>r/Q-G        DRLG METHOD: 
LOCATION:      S3cG BORING DIA.: 
GEOLOGIST:   >J7^W DRLC FLUID 
COMMENTS: 

CONTRACTOR:  

RIG TYPE: 6-eoprtto* 

2-S 

Sheet     (    of 

DATE SPUD:  /4//£/V/~ 

"DATE CMPL: lo//t*/f fr 
ELEVATION:  

"TEMP.:   
"WEATHER: 

Bcv. 

(ft.) 
Depth 
(ft.) 

Pro- 
file 

US 
CS Geologic Description 

Samples 
No.     Depth (ft) 

Sample 

Type 

Pcnct. 
Res. 

Remarks 
TIP = Blsrod/Rudics (ppc; 

SP SßhjD,    H   br*        I+C.-X + 

iO 

tb 

To 

SAA 

gfiA- 

SAA 

Sfifi, STQ,'*   4- ^*-' 

U-e- *   61    P-T 

6'-^ 

<7-fr 

fr-il 

lZ-iC= 

l1-?-l 

O/^ö 

o/q 0 

o/<-/o  1 

o'/c/c 

o/& Zoo 

si  - 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 Core lost 
©    - at bra - brown SAA - Same AJ Above 
w    — with blk - black Water level drilled 

ENGINEERING-SCIENCE 



ff* 
BORING NO.   j> ß iZ H-  

CLIENT: jju r45 ~ ;+ k 
JOB NO.: 7J-C? £7&. &<? Q-G       DRJLG METHOD: 
LOCATION:     S^oC BORING DIA.: 
GEOLOGIST:    Q-/=W DRLG FLUID 
COMMENTS: 

GEOLOGIC BORING LOG 
CONTRACTOR: 

"RIG TYPE: & eer/O re/ l»< 

?-S' 

Sheet    '     of     ' 

DATE SPUD:   lo/>S/C/$ 

" DATE C\WL:/'~i//S'/?S       ' 
"ELEVATION: ~ 

"TEMP.: "" 
"WEATHER: 

Elev. 

(ft.) 
Depth 

(ft.) 
Pro- 

file 

US 

CS Geologic Description 
Samples Sample 

Typ« 

Pcnct. 

Res. 
Remarks 

TIP = Bkgmd/Rudinj (ppra)         | No. Depth (ft) 

SP SA*>b, l+hr*.    /^rsi 
0-<4 o/a-Q 

•5" SflA           Sl   /**(   ochr 
Q-X 0/3'P-o 

SAA      si 4^{  c\. 
S-I3L 

--    - ~t 

\o o/s^o                \ 
! 

• 

SAA     si  S^i ccicr a/3 £°                 I 
1 

'S~ 

1 

, 

">o Sri",      q r* y     JTo,'^    ■/«•«.'   c***>r \H-W C'/S,/OV                   \ 

  —1 
i 

i 
i 
1 

1 

1 

si -slight                  v   -very                  f   - fine 

tr - trace                     It - light                    m - medium 

sm - some                  dk - daxk                  c   - coarse 

&    - and                       bf - buff                     BH  - Bore Hole 

0   - at                        bm - brown               SAA - Same As Above 
w   - with                    blk - black 

SAMPLE TYPE 

D - DRIVE          C      Core recovery                           J 

C- CORE                                                                 ; 

G - GRAB                     Core lost                                   j 

Water level drüled                                              ] 

ENGINEERING-SCIENCE 



BORING NO. S'ßfS 
CLIENT: £JUr4s*/^ 

Sheet    '     of   ^ 

rrF.OT.OGTC BORTNG LOG 
CONTRACTOR: DATE SPUD: fc/f<^/ <? }f 

RIG TYPE: £.e<.-pr* bg 

JOB NO.:        7jt6S-76.fr'?' r^6        DRLG METHOD:      
LOCATION:       ^oG BORING DIA.: 3-.S " 

GEOLOGIST:    G~P'^ DRLG FLUID   
COMMENTS:   

"DATE CMPL:  /0//ÜJ 
" ELEVATION:_ 

"TEMP.: 
"WEATHER: 

Elev. 
(ft.) 

Depth 

(ft.) 
Pro- 
file 

US 
CS Geologic Description 

Samples Sample 
Type 

Pcnet. 
Res. 

Remarks            1 
TIP = Bkgmd/Rtading (ppm)        | No. Depth (ft) 

-- 

SP Sfi^^cf,   i+kr«. ^rs4- 
O-t-f 

 -i  

Q /ÜcJ 

T ZA-A 
<t'8- 

o/%d 

SAA 
g-'l 10 

0//00 

SAA 
\7-lO 

i~ CJ/'&D 

-X! 

Sfi^^J.   yr».^       ff  *>" Iv-XL 

SL qrc-,   sAr.~     ,    $L -TCJ ( oM-r- C/Q go 
* V"    '                          / 

. 

si - slight                  v   - very                  f   - One 
tr - trace                    It - light                   m - medium 
sm - some                 dk - dark                 c   - coarse 
&   - and                     bf - buff                   BH - Bore Hole 
<Q   - at                       brn - brown              SAA - Same As Above 
w   - with                  blk - black 

SAMPLE TYPE 
D - DRIVE        C     Core recovery 

C-CORE 
G - GRAB                   Core lost 

Water level drilled 

ENGINEERING-SCIENCE 

4? 



Sheet of 

BORING NO. S&\h 
GEOLOGIC BORING LOG 

CONTRACTOR:        

RIG TYPE: Ce>a/oraue 

DATE SPUD . ld//^/9£ 

CLIENT: IJ-j^^M.i-^ 
JOB NO.:       7P6> V7G>. 6 9 O- c DRLG METHOD:  
LOCATION:    SSoG        BORING DIA: 2,Q 
GEOLOGIST:     cT^I-t DRLG FLUID   
COMMENTS:   

DATECMPL: / a /'<5 
ELEVATION: 

TEMP.: 
WEATHER: 

Elev. 
(ft.) 

Depth 

(ft.) 
Pro- 
file 

US 
CS Geologic Description 

Samples Sample 
Type 

Penet. 
Res. 

Remarks 
TIP = Ükgrad/Rtsding (ppm) No. Depth (ft) 

SP SA^O 
OJ+ 

0//qo 
J0? SAA 

ub 

*-% 

ML. Si<-T      t/-ifTi~34 - tre"/ 0/<SZQ 

4- u^(   oder 
Sr+3 fd 

o/'%X> 
ZßtJÖ, rJ. Q fa;**.J   /-/-. br« 

o-><^ ?             *  

/r ofazv 

Po SAA u ff'JJ ^y^^zj 

. 

si - slight                  v   - very                 f  - fine 
tr - trace                    It - light                   m - medium 
sm - some                 dk - dark                 c   - coarse 
&   - and                     bf - buff                   BH - Bore Hole 
@   - at                       brn - brown              SAA - Same As Above 
w   - with                   blk - black 

SAMPLE TYPE 
D - DRIVE        C     Core recovery 

C-CORE 
G - GRAB                   Core lost 

Water level drilled 

ENGINEERING-SCIENCE 



Sheet ;    ( of 

GEOLOGIC BORING LOG 
BORING NO. 'S&tf  

CLIENT: jjü/^,y, fA 

JOB NO.: Q3-CZ7G. G900 
LOCATION: JJoC 

GEOLOGIST: Q~F<-/ 

COMMENTS: 

CONTRACTOR: 

"RIG TYPE: 

"DRLG METHOD: 

"BORING DIA.: 

" DRLG FLUID 

c Pc-or-* h-e 

1 -S" 
— 

DATE SPUD: to//<$/<?£-      f j? 30 

DATE CMPL:   iü//5~ 

ELEVATION: 

TEMP.: 
WEATHER: 

S-   o -f    i*-*«-**'* 

Elev. 

(ft.) 

Depth 

(ft.) 

Pro- 

file 

US 
CS Geologic Description 

Samples 

No.     Depth (ft) 

Sample 

Type 

Penet. 

Res. 

Remarks 
TIP = Bigrnd/Rciding (ppm) 

T 

10 

or 

>* 

SP ZAvO. ^J%    ft b r*.     .    f^tr\~3 -f 
ZtJ-Z-t? 

0//</0 

si - slight 

tr - trace 

sm - some 

Sc    — and 

@    -at 

w   - with 

v   - very 

It -light 

dk -dark 

bf -buff 

brn - brown 

blk - black 

f   - fine 

m - medium 

c   - coarse 

BH  -Bore Hole 

SAA - Same As Above 

SAMPLE TYPE 

D-DRIVE 

C-CORE 

G-GRAB 

C      Core recovery 

Core lost 

Water level drilled 

ENGINEERING-SCIENCE 



Sheet /of    ( 

GEOLOGIC BORING LOG 
BORING KoIS&-/%') £&/%# CONTRACTOR:        
CLIENT: (J w r 4- S **i ~th RIG TYPE: ^ ^»' /O /~e- b# 
JOB NO.: 7 2-G%-lG>.0><<f£-Q      DRLG METHOD:      
LOCATION:      JSoG, BORING DIA.: AS"  
GEOLOGIST: DRLG FLUID     
COMMENTS:    (J ■   c -f      Skfe,    J6f       -,£/,»«,    cfST      /■»<:■      -A.+     fc.»c-.~ ^  o   ^/o"  <a  -Sg/jr 

DATE SPUD:  /fl/A/Zfi- /O^l 
DATE CMPL: /g//C/ ' 

ELEVATION:  

TEMP.:  
WEATHER: 

Hev. 

(ft.) 
Depth 

(ft.) 
Pro- 
filc 

US 

CS Geologic Description 
Samples 

No.    Depth (ft) 

Sample 

Type 

Penet. 

Res. 

Remarks 
TIP = Bkgred/Readinj (ppta) 

to 

LSI 

2<L 

SP SAtJP,     M-J.Gr*.K./+.b''".**T*- lo-il 

SP 1^7 
£/& st*.* <? 2-t.<? , ,^.j- 

Of-3-y 

SI 

S&'£-    r*&s + /<p     <?' 

0/l^.o 

0/ gyo 

si - slight 

tr - trace 

sm. - some 

&.    - and 

@   -at 

w   - with 

v   - very 

It -light 

dk -dork 

bf - buff 

brn - brown 

blk - black 

f   - fine 

m - medium 

c   - coarse 

BH - Bore Hole 

SAA - Same As Above 

SAMPLE TYPE 

D-DRIVE 

C-CORE 

G-GRAB 

Core recover/ 

Core lost 

Water level drilled 

ENGINEERING-SCIENCE 



APPENDIX C 

LABORATORY ANALYTICAL RESULTS AND COC FORMS 



'"" "   I ***% 

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: WURTSMJ.TH BIOVENTING Matrix: SOIL 

Laboratory Project: 117018 Number samples: 6 

Date Received:  10/15/98 Date Collected:  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 SB 1-19, 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. 

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

Enclosures 



SPECIAUZED ASSAYS 
ENVIRONMENTAL 

REFERRING CLIENT 

Co 

0$ 

CONTROL NUMBER (FOR LAB USE ONLY) _ 

( HDlg 
tS,(Signatiue-Ple*se Print) y 

AB USE ONLY 
ACO SAMPLE DESCRIPTION 

rtf/   -/6 

S   &l-   /? 

r^;? -/£ 

: Si.2Sb S ß?~7o 

S ß£~ 2 2 

DATE 

lo//3/*f 

IJIIJUII rN 

BLT»2^CIML. 

7A-059006 

2960 Foster Creighton Drive 

Nashville, TN 37204 
615-726-0177, 800-765-0980 
FAX 615/726-3404 

PROJECT * P.O. » 

PROJECT NAME 

TIME ANALYSIS REQUESTED 

I6/Ö 

11 

it 

« ; 

>o, >/'</Ut 

Sß<J-?? >°/"/A '*<* 

/SOS 

Hoc 

1120 

o12ü 

ii2o 

X 

^r ti 

(( 

Zrl&o 

ii 

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



Cooler Receipt Form 

a™x:L-lLgB!&  :      , -   , . , J • 

1 • - M btUJn- i—_ 
.(Signature)      ^ 

It                                                                yc_  
1. Temperature of Cooler when opened : : 

f*?ts)   No 
I 2. Were custody seals on outside of cooler and intact? «: J 

a. If yes, what kind and where:__ PX^/UJL. —_ 

I .•■ . , to   ■      '  £Yes)   No b. Were the signature and date correct/ »    

I s. Were custody.papers inside cooler? • .; <£-—)' 

,: 4. Were custody papers properly filled out (ink, signed, etc)? .,, -...: ;-<X3   No • 

'   5. Did you sign the custody papers in the appropriate place? • "• <X§) No 

6. What kind of packing material was used?—       C^Y=>   

£*^es) No 7. Was sufficient ice used (if appropriate)?  

8. Did all bottles arrive in good condition (unbroken)? : <•_£? 

I   9> were all bottle labels complete (#, date, signed, pres, etc)? CIS*  No 

I   10. Did all bottle labels and tags agree with custody papers? (£3)   No 

■ • 11.Were correct bottles used for the analysis requested? C*£§)   No 

12. If present, were VO A vials checked for absence of air bubbles and noted if foyn^d?.Q?g)   No 

I " 13. Was sufficient amount of sample sent in each bottle? : "-• <2J) 

I    14. Were correct preservatives used?  

15. Corrective action taken, if necessary: 

No 

a. Name of person contacted: 

b. Date   
000002 



SENT BY: 4-16-99 ;      8=06  ;    SPECIALIZED ASSAYS- 8-13038318208;? 4/ 4 

rE: lo-lf-tft 

r 
TCH NO.: UToifr 

i -B   If ™~ 

SPECIALIZED ASSAYS, INC, 

BTX SOIL PREP LOG 

PAGE NO: 

MATRIX: ^01^ 

AMALTSIL. ?SkXC j{. 

SAMPLE 10 

j> Blank *_ 

SAMPLE WEIGHT (Q) 

12&3L 
flfy&j 
ßty&s- 
U& 
/3&3S. 
-IUp2d% 

ItfolS 

JLt 
*7l 
£jd- 
jkOSiSM'- 
V-7f 
9 I ff  ***    J * '0  

^^- 

DILUTION METHOD 

ias- 

I 
-SO 35 

WORKLIST 

3S>tfr 

Jfc 
-4*4 

REMARKS 



eooöoo 

r;/ 

S? >C-c*^ rVrV* '£-^ 

tag dj HD 

* -25 = ä'si 

JL 

.ID C 
> 3 2 W 
-    £, = CO OJ 
5 -3 G 

•v -<j 

iss LU 
■o 
0) «c 

a   3.W LL o 
If! 

O 

-~9 
o 
o 

5 5« £X 
IJi 

o cq 

= *J <U  SSI 
3  «-, II O O; 

u 

c 
tu 

CO 
c 

o 

.1 
"D 

C l 

r 

i 

c 

U- 
CJ 
u: 
CE 

u 
ä 

er 



SUMMARY DATA 
VOC 

000004 



SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

SB1-16 

Matrix: Soil 
7. Dry Weight: 
Units: ug/kg 

96. 
dry weight 

Dilution Factor: 1. 
Analysis Method: SW8260B 
Delivery Group:  117018 
Instrument: HP-2 

Lab Sample ID: 
Date Sampled: 
Date Received: 
Analysis Date: 
Analysis Time: 

98-A126223 
10/13/98 
10/15/98 
10/22/98 
18:35 

Sample QC Group: 3395 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION FLAG 

144-10-5   i-Chlorohexane   
67-64-1  Acetone  
71-43-2 . Benzene  
108-86-1  Bromobenzene  
124-48-1  Bromoch loromethane   
75-25-2 Bromoform  
74-83-9 Bromomethane   
104-51-8 n-Buty lbenzene  
135-98-8   sec-Butylbenzene   
98-06-6   t-Butylbenzene   
75-15-0   Carbon disulfide   
56-23-5 Carbon tetrach 1 oride  
108-90-7 Chlorobenzene  
75-00-3   Chloroethane   
67-66-3 Chloroform  
74-87-3 Chloromethane  
95-49-8 2-Chlorotoluene  
106-43-4 4-Chlorotoluene   
96-12-8   1,2-Dibromo-3-chloropropane 
124-48-1  Dibromoch loromethane  
74-95-3   1,2-Dibromoethane   
74-95-3 Dibromomethane  
95-50-1   1,2-Dichlorobenzene   
541-73-1   1,3-Dichlorobenzene   
106-46-7   1,4-Dichlorobenzene   
75-71-8 Dichlorodif luoromethane . . . 
75-34-3   1*1-Dichloroethane   
107-06-2  1,2-Dichloroethane   
75-35-4 1, 1-Dichloroethene  
156-59-2  cis-1,2-Dich1oroethene .... 
156-60-5 trans-l> 2-Dichloroethene . . 
78-87-5   1,2-Dichloropropane   
142-28-9 1> 3-Dichloropropane  
594-20-7 2, 2-Dichloropropane  
563-58-6   1»1-Dichloropropene   
10061-01-5  cis-l>3-Dichloropropene ... 
10061-02-6 trans-1, 3-Dichloropropene . 
100-41-4 Ethyl benzene  
87-68-3 Hexach lorobutad iene  

2. 6 . .    U 
9. 2 . .    U 
2. 1 . .    U 
2. 1 . .    U 
2. 1 . .    U 
6. 2 . .    U 
5. 2 . .    U 
5. 2 . .    U 
7. 3 . .    U 
7. 3 . .    U 
1. 5 . .    U 
10. 4 . .    U 
2. 1 . .    U 
5. 2 . .    U 
2. 1 . .    U 
7. 3 . .    U 
2. 1 . .    U 
3. 1 . .    U 
1. 0 . .    U 
3. 1 . .    U 
3. 1 . .    U 
10. 4 . .    U 
2. 1 . .    U 
6. 2 . .    U 
2. 1 . .    U 
5. 2 . .    U 
2. 1 . .    U 
3. 1 . .   u 
6. 2 . .   u 
6. 2 . .   u 
3. 1 ..   u 
2. 1 . .   u 
2. 1 . .   u 
20. 8 .. .   u 
5. 2 .. .   u 
5. 2 .. .   u 
5. 2 ...   u 
3. 1 . . .   u 
5. 2 .. .   u 009005 

C0PY1 



SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

SB 1-16 

Matrix: Soil 
7. Dry Weight:       96. 
Units: ug/kg dry weight 

Lab Sample ID: 
Date Sampled: 
Date Received: 

98-A126223 
10/13/98 
10/15/98 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

zene .. 
oluene 
loride 

ene 

achloroethane 
achloroethane 
thene   

98-82-8   Isopropylben 
99-87-6 4-Isopropylt 
75-09-2 Methylene ch 
91-20-3 Naphthalene 
103-65-1  n-Propylbenz 
100-42-5 Styrene .... 
630-20-6 ,. 1,1,1, 2-Tetr 
79-34-5 1,1,2, 2-Tetr 
127-18-4 Tetrachloroe 
108-88-3 Toluene .... 
87-61-6 1,2, 3-Trichl 
120-82-1  1,2, 4-Trichl 
71-55-6 1,1, 1-Trichl 
79-00-5   1,1,2-Trichl 
79-01-6 Trichloroeth 
96-18-4 1,2, 3-Trichl 
95-63-6 1,2, 4-Trimet 
108-67-8 1,3, 5-Trimet» 
75-01-4 Vinyl chlorii 
75-27-4 Bromodichlon 
6615 o-Xylene  
6616 m, p-Xylene  
75-69-4 Trichlorof luoromethane 

orobenzene 
orobenzene 
oroethane . 
oroethane . 
ene  
oropropane 
hylbenzene 
hylbenzene 
de  
omethane   . . 

8. 3 . .    U 
6. 2 . .    U 
2. 1 . .    U 
2. 1 . .    U 
2. 1 . .    U 
2. 1 . .    U 
3. 1 . .    U 
2. 1 . .    U 
7. 3 . .    U 
5. 2 . .    U 
2. 1 . .    U 
2. 1 . .    U 
4. 2 . .    U 
5. 2 . .    U 
10. 4 . .    U 
20. 8 . .    U 
7. 3 . .    U 
3. 1 . .    U 
9. 4 . .    U 
4.-2 . .    U 
5. 2 . .    U 
3. 1 . .    U 
4. 2 . .    U 

000006 

C0PY1 



SPECIALIZED ASSAYS, INC. 

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

Matrix: Soil 
'/.  Dry Weight: 
Units: ug/kg dry 
Dilution Factor: 
Analysis Method: 
Delivery Group: 
Instrument: HP-2 

96. 
weight 
1. 
SW8260B 
117018 

Sample Identification 

SB1-19 

Lab Sample ID: 
Date Sampled: 
Date Received: 
Analysis Date: 
Analysis Time: 

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

Sample QC Group: 3395 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION 

144-10-5   1-Chlorohexane   
67-64-1  Acetone  
71-43-2 .., Benzene  
108-86-1  Bromobenzene   
124-48-1  Bromoch loromethane   
75-25-2 Bromoforra  
74-83-9 Bromomethane  
104-51-8 . . n-Butylbenzene  
135-98-8 sec-Buty lbenzene  
98-06-6 t-Butylbenzene  
75-15-0 Carbon disulfide  
56-23-5 Carbon tetrach loride  
108-90-7 Chlorobenzene  
75-00-3 Chloroethane  
67-66-3 Ch loroform  
74-87-3 Ch loromethane  
95-49-8 2-Ch lorotoluene  
106-43-4 4-Chlorotoluene  
96-12-8   1/2-Dibromo-3-chloropropane 
124-48-1  Dibromochloromethane  
74-95-3   1, 2-Dibromoethane   
74-95-3 Dibromomethane   
95-50-1   1/2-Dichlorobenzene   
541-73-1   1,3-Dichlorobenzene   
106-46-7   1/4-Dichlorobenzene   
75-71-S Dich lorod if luoromethane ... 
75-34-3 li 1-Dichloroethane   
107-06-2   1/2-Dichloroethane   
75-35-4 1/ 1-Dichloroethene   
156-59-2   cis-1;2-Dichloroethene .... 
156-60-5 trans-1,2-Dichloroethene . . 
78-B7-5 1» 2-Dichloropropane  
142-28-9   1,3-Dichloropropane   
594-20-7 2, 2-Dichloropropane  
563-58-6 1/ 1-Dichloropropene  
10061-01-5  cis-1/3-Dichloropropene ... 
10061-02-6  trans-1/3-Dichloropropene . 
100-41-4 ........Ethylbenzene   
87-68-3 Hexachlorobutad iene   

2. 6 
9. 2 
2. 1 
2. 1 
2. 1 
6. 2 
5. 2 
5. 2 
7. 3 
7. 3 
1. 5 
10. 4 
2. 1 
5. 2 
2. 1 
7. -3 
2. 1 
3. 1 
1. 0 
3. 1 
3. 1 
10. 4 
2. 1 
6. 2 
2. 1 
5. 2 
2. 1 
3. 1 
6. 2 
6. 2 
3. 1 
2. 1 
2. 1 
20. 8 
5. 2 
5. 2 
5. 2 
3. 1 
5. 2 

FLAG 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. u 

. u 

. u 

. u 

. u 

. u 

. u 

. u 

. u 

. u 

. u 

. u 

. u 

. u 

. u 000007 
CCPY1 
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SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

SB 1-19 

Matrix: Soil 
7.  Dry Weight: 
Units: ug/kg dry 

96. 
tuei ght 

Lab Sample ID: 
Date Sampled: 
Date Received: 

9S-A126224 
10/13/98 
10/15/98 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION 

98-82-8 Is 
99-87-6   4- 
75-09-2   Me 
91-20-3   Na 
103-65-1   n 
100-42-5   St 
630-20-6 1/ 
79-34-5 1, 
127-18-4   Te 
108-88-3   To 
87-61-6 1, 
120-82-1  1, 
71-55-6 1, 
79-00-5  1, 
79-01-6   Tr 
96-18-4  . 1, 
95-63-6 li 
108-67-8 1, 
75-01-4   Vi 
75-27-4   Br 
6615 o- 
6616 mi 
75-69-4   Tr 

opropylbenzene  8. 3 
Isopropyltoluene   26. 0 
thylene chloride   2. 1 
phthalene  2. 1 
Propy lbenzene   2. 1 
yrene  2. 1 
1/ li 2-Tetrach loroethane   . 3. 1 
li 2.1 2-Tetrachloroethane   . 2.1 
trachloroethene  7. 3 
luene  5. 2 
2, 3-Trichlorobenzene .... 2. 1 
2,, 4-Trichlorobenzene .... 2. 1 
1/ 1-Trichloroethane   4. 2 
1» 2-Trichloroethane  5.2 
ich loroethene   10. 4 
2/3-Tr ichloropropane .... 20.8 
2/4-Trimethy lbenzene .... 7.3 
3/5-Trimethylbenzene .... 270. 
nyl chloride  9. 4 
omodich loromethane   4:-2 
Xylene  5. 2 
p-Xylene  3. 1 
ich lorofluoromethane .... 4. 2 

FLAG 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
E 
U 
U 
u 
u 
u 

000003 
C0PY1 
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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 

SE1-19 

Matrix: Soil 
7. Dry Weight:       96. 
Units: ug/kg dry weight 
Dilution Factor: 50. 
Analysis Method: SW826GB 
Delivery Group:  117018 
Instrument: HP-2 

Lab Sample ID: 
Date Sampled: 
Date Received: 
Analysis Date: 
Analysis Time: 

98-A126224 
10/13/98 
10/15/98 
10/21/98 
14: 55 

Sample QC Group: 3395 

FORM I 

CAS NUMBER ANALYTE CONCENTRATI0IM FLAG 

144-10-5   1-Chlorohexane   
67-64-1  Acetone  
71-43-2 Benzene  
108-86-1  Bromobenzene   
124-48-1 . Bromoch loromethane   
75-25-2 Bromoform  
74-83-9 Bromomethane  
104-51-8 n-Buty lbenzene  
135-98-8   sec-Butylbenzene   
98-06-6   t-Butylbenzene   
75-15-0 Carbon disulfide  
56-23-5 Carbon tetrachloride  
108-90-7 Chlorobenzene  
75-00-3 Chloroethane  
67-66-3 Chloroform  
74-87-3  Chloromethane  
95-49-8 2-Ch lorotoluene   
106-43-4 4-Chlorotoluene  
96-12-8   1>2-Dibromo-3-chloropropane 
124-48-1   Dibromochloromethane   
74-95-3   1>2-Dibromoethane   
74-95-3 Dibromomethane  
95-50-1     1/2-Dichlorobenzene     
541-73-1    1> 3-Dichlorobenzene  
106-46-7    1>4-Dichlorobenzene     
75-71-8 Dichlorod if luoromethane . . . 
75-34-3   1,1-Dichloroethane   
107-06-2   1, 2-Dichloroethane   
75-35-4     1>1-Dichloroethene     
156-59-2  cis-1*2-Dichloroethene .... 
156-60-5 trans-l> 2-Dichloroethene . . 
78-87-5 1» 2-Dichloropropane  
142-28-9 1* 3-Dichloropropane  
594-20-7 2, 2-Dichloropropane  
563-58-6   1,1-Dichloropropene   
10061-01-5 ......cis-i,3-Dichloropropene ... 
10061-02-6   trans-1,3-Dichloropropene . 
100-41-4 Ethylbenzene   
87-68-3 Hexachlorobutadiene  

130. . .    U 
458. . .    U 
104. . .    U 
104. . .    U 
104. . .    U 
312. . .    U 
260. . .    U 
260. . .    U 
365. . .    U 
365. . .    U 
72. 9 . .    U 
521. . .    U 
104. . .    U 
260. . .    U 
104. . .    U 
365. . .    U 
104. . .    U 
156. . .    U 
52. 1 . .    U 
156. . .    U 
156. . .    U 
521. . .    U 
104. . .    U 
312. . .    U 
104. . .   u 
260. . .    U 
104. . .   u 
156. . .   u 
312. . .   u 
312. . .   u 
156. . .   u 
104. . .   u 
104. . .   u 
1040 . .   u 
260. . .   u 
260. ..   u 
260. .. .   u 
156. . . .   u 
260. .. .   u 000009 

CCPY1 



SPECIALIZED ASSAYS, INC. 

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

Matrix: Soil 
'/. Dry Weight:       96. 
Units: ug/kg dry weight 

Sample Identification 

SB1-19 

Lab Sample ID: 
Date Sampled: 
Date Received: 

98-A126224 
10/13/98 
10/15/98 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

9S-82-S   Isopropylbenzene   
99-87-6 4-Isopropyltoluene  
75-09-2 Methylene chloride  
91-20-3 Naphthalene  
103-65-1  n-Propylbenzene   
100-42-5 Styrene  
630-20-6    1>1»1>2-Tetrachloroethane 
79-34-5 1,1,2,2-Tetrachloroethane 
127-18-4 Tetrachloroethene  
108-88-3 Toluene  
87-61-6 1» 2,3-Trichlorobenzene . . . 
120-82-1  1*2» 4-Trichlorobenzene . . . 
71-55-6 1» 1, 1-Trichloroethane . . . . 
79-00-5 1» 1» 2-Trichloroethane 
79-01-6 Trichloroethene  
96-18-4 1> 2,3-Trichloropropane . . . 
95-63-6 1,2, 4-Trimethylbenzene . . . 
108-67-8 1> 3,5-Trimethylbenzene . . . 
75-01-4 Vinyl chloride  
75-27-4 Bromodichloromethane   
6615 o-Xylene  
6616 m> p-Xylene  
75-69-4 Trichlorof luoromethane . . . 

417. . .    U 
260. . .    J 
104. . .    U 
104. . .    U 
104. . .    U 
104. . .    U 
156. . .    U 
104. . .    U 
365. . .    U 
260. . .    U 
104. . .    U 
104. . .    U 
208. . .    U 
260. . .    U 
521. . .    U 
1040 . .    U 
365. . .    U 
2450 
469. . .    U 
208. . .    U 
260. . .    U 
125. . .    J 
208. . .    U 

C0PY1 
000010 



SPECIALIZED ASSAYS, INC. 

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

Matrix: Soil 
7. Dry Weight:       96. 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analysis Method: SW8260B 
Delivery Group:  117018 
Instrument: HP-2 

Sample Identification 

SE2-16 

Lab Sample ID: 
Date Sampled: 
Date Received: 
Analysis Date: 
Analysis Time: 

98-A126225 
10/13/98 
10/15/98 
10/22/98 
19: 48 

Sample GC Group: 3395 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION FLAG 

144-10-5   1-Chlorohexane   
67-64-1  Acetone  
71-43-2 Benzene  
108-86-1  Bromobenzene  
124-48-1  Bromochloromethane   
75-25-2 Bromoform  
74-83-9 Bromomethane  
104-51-8 n-Buty lbenzene  
135-98-8   sec-Butylbenzene   
98-06-6 t-Butylbenzene  
75-15-0 Carbon disulfide  
56-23-5 Carbon tetrachloride  
108-90-7 Chlorobenzene  
75-00-3 Chloroethane   
67-66-3 Chloroform  
74-87-3 Chloromethane  
95-49-8 2-Chlorotoluene  
106-43-4 4-Chlorotoluene  
96-12-8   1>2-Dibromo-3-chloropropane 
124-48-1  Dibromochloromethane  
74-95-3   1>2-Dibromoethane   
74-95-3 Dibromomethane  
95-50-1  1> 2-Dichlorobenzene  
541-73-1  1> 3-Dichlorobenzene  
106-46-7 1> 4-Dichlorobenzene  
75-71-8 Dichlorodifluoromethane . . . 
75-34-3 1, 1-Dichloroethane   
107-06-2   1>2-Dichloroethane   
75-35-4   1»1-Dichloroethene ........ 
156-59-2    cis-li2-Dich1oroethene   .... 
156-60-5 trans-1, 2-Dichloroethene . . 
78-87-5 1* 2-Dichloropropane  
142-28-9   1,3-Dichloropropane   
594-20-7 2, 2-Dichloropropane  
563-58-6   1> 1-Dichloropropene   
10061-01-5  cis-1»3-Dichloropropene ... 
10061-02-6  trans-1,3-Dichloropropene . 
100-41-4 Ethylbenzene  
87-68-3 Hexachlorobutadiene  

2. 6 . .    U 
9. 2 . .    U 
2. 1 . .    U 
2. 1 . .    U 
2. 1 . .    U 
6. 2 . .    U 
5. 2 . .    U 
5. 2 . .    U 
7. 3 . .    U 
7. 3 . .    U 
1. 5 . .    U 
10. 4 . .    U 
2. 1 . .    U 
5. 2 . .    U 
2. 1 . .    U 
7: 3 . .    U 
2. 1 . .    U 
3. 1 . .    U 
1. 0 . .    U 
3. 1 . .    U 
3. 1 . .    U 
10. 4 . .    U 
2. 1 . .    U 
6. 2 . .    U 
2. 1 . .   u 
5. 2 . .   u 
2. 1 . .   u 
3. 1 . .   u 
6. 2 . .   u 
6. 2 . .   u 
3. 1 . .   u 
2. 1 .. .   u 
2. 1 . .   u 
20. 8 .. .   u 
5. 2 .. .   u 
5. 2 ...   u 
5. 2 ...   u 
3. 1 .. .   u 
5. 2 . . .   u 00001 

C0PY1 



SPECIALIZED ASSAYS, INC. 

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

Matrix: Sail 
7. Dry Weight:       96. 
Units: ug/kg dry weight 

Sample Identification 

SE2-16 

Lab Sample ID: 
Date Sampled: 
Date Received: 

98-A126225 
10/13/98 
10/15/98 

FORM I 

CAS NUMBER ANALYTE 

z ene . . 
oluene 
loride 

ene 

achloroethane 
achloroethane 
thene   

9S-S2-8   Isopropylben 
99-67-6 4-Isopropylt 
75-09-2 Methylene ch 
91-20-3 Naphthalene 
103-65-1  n-Propylbenz 
100-42-5 Styrene .... 
630-20-6  1, 1, 1,2-Tetr 
79-34-5 1,1.2, 2-Tetr 
127—18-4 Tetrachloroe 
108-88-3! Toluene .... 
87-61-6 1,2, 3-Trichl 
120-82-1  1,2, 4-Trichl 
71-55-6 1,1, 1-Trichl 
79-00-5   1,1,2-Trichl 
79-01-6 Trichloroeth 
96-18-4 1,2, 3-Trichl 
95-63-6 1,2, 4-Trimet 
10S-67-B 1,3, 5-Trimet 
75-01-4 Vinyl chlori 
75-27-4 Bromodichlor 
6615 o-Xylene  
6616 m, p-Xylene  
75-69-4 Trichlorof luoromethane 

CONCENTRATION 

3. 3 
6. 2 
2. 1 
2. 1 
2. 1 

orobenzene . 
orobenzene . 
oroethane . . 
oroethane .. 
ene  
oropropane . 
hylbenzene . 
hylbenzene . 
de  
omethane   . . . 

3. 1 
2. 1 
7. 3 
5. 2 
2. 1 
2. 1 
4. 2 
5. 2 
10. 4 
20. 8 
7. 3 
3. 1 
9. 4 
4. 2 
5. 2 
3. 1 

FLAG 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
u 
u 

000012 

C0PY1 



SPECIALIZED ASSAYS, INC. 

2960 Foster Creighion Dr. 
RO. Box 40566 " 
Nashville, TN 37204-0566 
Phone 1-615-726-0177 

Matrix: Soil 
7. Dry Weight:       92. 
Units: ug/kg dry weight 
Dilution Factor: 500. 
Analysis Method: SW8260B 
Delivery Group: 11701S 
Instrument: HP-2 

Sample Identification 

SE2-20 

Lab Sample ID: 
Date Sampled: 
Date Received: 
Analysis Date: 
Analysis Time: 

98-A126226 
10/13/98 
10/15/98 
10/21/98 
16:08 

Sample QC Group: 3395 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

144-10-5  1-Chlorohexane   
67-64-1   Acetone   
71-43-2  Benzene   
108-86-1  Bromobenzene   
124-48-1 .  Bromochloromethane  
75-25-2 Bromoform  
74-83-9 Bromomethane  
104-51-3 n-Buty Ibenzene  
135-98-8   sec-ButyIbenzene   
98-06-6   t-Butylbenzene   
75-15-0 Carbon disulfide  
56-23-5 Carbon tetrachloride   
108-90-7 Chlorobenzene  
75-00-3 Chloroethane  
67-66-3 Chloroform  
74-87-3 Chloromethane  
95-49-8 2-Chlorotoluene   
106-43-4 4-Chlorotoluene   
96-12-8   1>2-Dibromo-3-chloropropane 
124-48-1 Dibromochloromethane   
74-95-3   1>2-Dibromoethane   
74-95-3 Dibromomethane  
95-50-1   1*2-Dichlorobenzene   
541-73-1     1>3-Dichlorobenzene     
106-46-7   1,4-Dichlorobenzene   
75-71-8 Dichlorod if luoromethane . . . 
75-34-3   1>1-Dichloroethane   
107-06-2 1* 2-Dichloroethane   
75-35-4 1,  1-Dichloroethene  
156-59-2   cis-l>2-Dichloroethene .... 
156-60-5 trans-l> 2-Dichloroethene . . 
78-87-5 1> 2-Dichloropropane  
142-28-9   1,3-Dichloropropane   
594-20-7 2, 2-Dichloropropane   
563-58-6   1>1-Dichloropropene ....... 
10061-01-5 cis-1, 3-Dichloropropene . . . 
10061-02-6 trans-1» 3-Dich1oropropene . 
100-41-4 Ethylbenzene   
87-68-3   Hexachlorobutadiene   

1360 . . U 
4780 . . U 
1090 . . U 
1090 . . U 
1090 . . U 
3260 . . U 
2720 . . U 
2720 . . U 
3800 . . U 
3800 . . U 
761. . . U 
5430 . . U 
1090 . . U 
2720 . . U 
1090 . . U 
3800 . . U 
1090 . . U 
1630 . . U 
543. . . U 
1630 . . U 
1630 . . U 
5430 . . u 
1090 . . u 
3260 . . u 
1090 . . u 
2720 . . u 
1090 . . u 
1630 . . u 
3260 . . u 
3260 . . u 
1630 . . u 
1090 . . u 
1090 . . u 
10900 .. . u 
2720 .. . u 
2720 .. . u 
2720 .. . u 
12000 
2720 .. . u 000013 

C0PY1 
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SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

SB2-20 

Matrix: Soil 
7. Dry Weight: 
Units: ug/kg dry 

92. 
ujeight 

Lab Sample ID: 
Date Sampled: 
Date Received: 

98-A126226 
10/13/98 
10/15/98 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

98-82-8 Is 
99-87-6 4- 
75-09-2 Me 
91-20-3 Na 
103-65-1   n 
100-42-5 St 
630-20-6 1» 
79-34-5 1, 
127-18-4 Te 
108-88-3 To 
87-61-6  1, 
120-82-1  1, 
71-55-6  1, 
79-00-5  . . . 1, 
79-01-6 Tr 
96-18-4 1, 
95-63-6 1, 
108-67-8 1, 
75-01-4   Vi 
75-27-4   Br 
6615 o- 
6616 m> 
75-69-4   Tr 

opropylbenzene   4350 
Isopropyltoluene   7610 
thylene chloride   1090 
phthalene  7070 
Propylbenzene   4890 
yrene   1090 
1,1,2-Tetrachloroethane . 1630 
1,2,2-Tetrachloroethane . 1090 
trachloroethene   3800 
luene  2720 
2>3-Trichlorobenzene .... 1090 
2> 4-Tr ich lorobenzene .... 1090 
1>1-Trichloroethane   2170 
1/2-Trichloroethane   2720 
ichloroethene   5430 
2,3-Trichloropropane .... 10900 
2,4-Trimethylbenzene .... 120000 
3,5-Trimethylbenzene .... 43500 
nyl chloride  4890 
omod ich loromethane  21-70 
Xylene  62000 
p-Xylene   222000 
ichlorofluoromethane .... 2170 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
E 

U 
U 

E 
U 

000014 
C0PY1 



SPECIALIZED ASSAYS, INC. 

2960 Foster Creighion Dr. 
RO. Box 40566 
Nashville, TN 37204-0566 
Phone 1-615-726-0177 

Sample Identification 

SB2-20 

Matrix: Soil 
"/. Dry Weight:       92. 
Units: ug/kg dry weight 
Dilution Factor: lOOO 
Analysis Method: SWS260B 
Delivery Group: 11701S 
Instrument: HP-2 

Lab Sample ID: 
Date Sampled: 
Date Received: 
Analysis Date: 
Analysis Time: 

9B-A126226 
10/13/98 
10/15/98 
10/22/98 
21: 01 

Sample QC Group: 3395 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

144-10-5   i-Chlorohexane   
67-64-1  Acetone  
71-43-2  Benzene  
108-86-1  Bromobenzene  
124-48-1  Bromoch loromethane   
75-25-2 Eromofarm  
74-83-9 Eromamethane   
104-51-8 n-Buty lbenzene   
135-98-8 sec-Buty lbenzene  
98-06-6   t-Butylbenzene   
75-15-0  Carbon disulfide  
56-23-5 Carbon tetrachloride   
108-90-7 Ch lorobenzene  
75-00-3 Chloroethane   
67-66-3 Ch loroform  
74-87-3 Ch loromethane  
95-49-8 2-Chlorotoluene   
106-43-4 4-Ch lorotoluene   
96-12-8   1/2-Dibromo-3-chloropropane 
124-48-1  Dibromoch loromethane ..;... 
74-95-3   1/2-Dibromoethane   
74-95-3 Dibromomethane  
95-50-1   1»2-Dichlorobenzene   
541-73-1   1/3-Dichlorobenzene   
106-46-7   1/4-Dichlorobenzene   
75-71-8 Dich lorod if luoromethane . . . 
75-34-3 1/ 1-Dichloroethane   
107-06-2   li2-Dichloroethane   
75-35-4 1/ 1-Dichloroethene   
156-59-2  cis-1»2-Dichloroethene .... 
156-60-5 trans-1/ 2-Dich loroethene . . 
78-87-5   1/2-Dichloropropane   
142-28-9 1,3-Dichloropropane   
594-20-7 2, 2-Dichloropropane   
563-58-6   I»1-Dichloropropene   
10061-G1-5   cis-1/3-Dichloropropene ... 
10061-02-6  trans-li3-Dichloropropene . 
100-41-4 Ethylbenzene   
87-68-3 Hexachlorobutad iene   

2720 . . U 
9570 . . U 
2170 . . U 
2170 . . U 
2170 . . U 
6520 . . U 
5430 . . U 
5430 . . U 
7610 . . U 
7610 . . U 
1520 . . U 
10900 . . U 
2170 . . U 
5430 . . U 
2170 . . U 
7610 . . U 
2170 . . U 
3260 . . U 
1090 . . U 
3260 . . U 
3260 . . U 
10900 . . U 
2170 . . U 
6520 . . U 
2170 . . u 
5430 . . u 
2170 . . u 
3260 . . u 
6520 .. u 
6520 .. u 
3260 . . u 
2170 . . u 
2170 .. u 
21700 . . u 
5430 . . u 
5430 .. . u 
5430 . .. u 
8700 . . . 
5430 ... u 00001* 

CCPY1 



mm 

SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

SB2-20 

Matrix: Soil 
7.  Dry Weight:        92. 
Units: ug/kg dry weight 

Lab Sample ID: 
Date Sampled: 
Date Received: 

98-A126226 
10/13/98 
10/15/98 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION 

98-82-8 Is 
99-87-6   4- 
75-09-2   Me 
91-20-3   HB 

103-65-1   n- 
1O0-42-5   St 
630-20-6 1/ 
79-34-5 1, 
127-18-4   Te 
108-88-3   To 
87-61-6 1, 
120-82-1  1< 
71-55-6 1, 
79-00-5 1, 
79-01-6   Tr 
96-18-4 1, 
95-63-6 1, 
108-67-8 1, 
75-01-4   Vi 
75-27-4   Br 
6615 o- 
6616 m« 
75-69-4   Tr 

opropylbenzene   3260 
Isopropyltoluene   7610 
thylene chloride   2170 
phthalene  8700 
Propylbenzene   3260 
yrene  2170 
1,1,2-Tetrachloroethane . 3260 
1/2,2-Tetrachloroethane . 2170 
trach loroethene  7610 
luene  5430 
2/3-Trichlorobenzene .... 2170 
2/4-Trichlorobenzene .... 2170 
1,1-Trichloroethane   4350 
1,2-Trichloroethane   5430 
ichloroethene . . .  10900 
2/3-Trichloropropane .... 21700 
2,4-Trimethylbenzene .... 117000 
3,5-Trimethylbenzene .... 42400 
nyl chloride   9780 
omodichloromethane   4350 
Xylene  47800 
p-Xylene   175000 
ichlorofluoromethane .... 4350 

FLAG 

J 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

U 

000016 
C0PY1 



SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

SE3-22 

Matrix: Sail 
7. Dry Weight:       97. 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analysis Method: SW8260B 
Delivery Group:  117018 
Instrument: HP-2 

Lab Sample ID: 
Date Sampled: 
Date Received: 
Analysis Date: 

98-A126227 
10/14/98 
10/15/98 
10/22/98 

Analysis Time: 20:24 
Sample GC Group: 3395 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION FLAG 

144-10-5   1-Chlorohexane 
67-64-1   Acetone   
71-43-2 ._. Benzene  
108-86-1  Bromobenzene . . 
124-48-1  Bromoch lorometh 
75-25-2 Bromof orra  
74-83-9 Bromomethane . . 
104-51-8 ........n-Butylbenzene 
135-98-8   sec-Butylbenzen 
98-06-6  t-Butylbenzene 
75-15-0 Carbon disulfid 
56-23-5 Carbon tetrachl 
108-90-7 Chlorobenzene . 
75-00-3 Chloroethane . . 
67-66-3 Chloroform .... 
74-87-3 Chloromethane . 
95-49-8 2-Chlorotoluene 
106-43-4 4-Chlorotoluene 
96-12-8 1, 2-Dibromo-3-c 
124-48-1  Dibromochlorome 
74-95-3   1>2-Dibromoetha 
74-95-3 Dibromomethane 
95-50-1   1»2-Dichloroben 
541-73-1  1, 3-Dichloroben 
106-46-7   1>4-Dichloroben 
75-71-8 Dichlorodif luor 
75-34-3   1,1-Dichloroeth 
107-06-2 1> 2-Dichloroeth 
75-35-4   1,1-Dichloroeth 
156-59-2 c i s-1,2-Di ch1 or 
156-60-5   trans-l,2-Dichl 
78-87-5   1,2-Dichloropro 
142-28-9   1,3-Dichloropro 
594-20-7 2, 2-Dichloropro 
563-58-6     1>1-Dichloropro 
10061-01-5   cis-1,3-Dichlor 
10061-02-6   trans-1,3-Dichl 
100-41-4 Ethylbenzene . . 
87-68-3 Hexachlorobutad 

ane 

e . . . . 
oride 

hloropropane 
thane   
ne  

zene  
zene  
zene  
omethane . . 
ane  
ane  
ene  
oethene ... 
oroethene . 
pane  
pane  
pane  
pene  
opropene .. 
oropropene 

2. 6 
9. 1 
2. 1 
2. 1 
2. 1 
6. 2 
5. 
5. 
7. 
7. 
1. 4 
10. 3 
2. 1 
5. 2 
2. 1 
7.-2 
2. 1 
3. 1 
1. 0 
3. 1 
3. 1 
10. 3 
2. 1 
6. 2 
2. 1 
5. 2 
2. 1 
3. 1 
6. 2 
6. 2 
3. 1 
2. 1 
2. 1 
20. 6 
5. 2 
5. 2 
5. 2 
3. 1 

lene 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 000017 

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 

SB3-22 

Matrix: Soil 
7. Dry Weight:       97. 
Units: ug/kg dry u/eight 

Lab Sample ID: 
Date Sampled: 
Date Received: 

98-A126227 
10/14/98 
10/15/98 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

93-82-8   Isopropy 
99-87-6 4-Isopro 
75-09-2 Methylen 
91-20-3 Naphthal 
103-65-1  n-Propyl 
100-42-5 Styrene 
630-20-6 1, 1, 1,2- 
79-34-5 1, 1, 2,2 
127-18-4 Tetrachl 
108-38-3 Toluene 
87-61-6 1,2, 3-Tr 
120-S2-1  1,2, 4-Tr 
71-55-6 1,1, 1-Tr 
79-00-5 1, 1, 2-Tr 
79-01-6 Trichlor 
96-18-4 1,2, 3-Tr 
95-63-6 1,2, 4-Tr 
108-67-8 1,3, 5-Tr 
75-01-4 Vinyl ch 
75-27-4 Bromodic 
6615 o-Xylene 
6616 m, p-Xyle 
75-69-4  Trichlor 

lbenzene   
pyltoluene   
e chloride   
ene  
benzene   

Tetrachloroethane 
Tetrachloroethane 
oroethene   

ich lorobenzene . . . 
ichlorobenzene ... 
ichloroethane .... 
ichloroethane .... 
oethene   
ichloropropane ... 
imethylbenzene . . . 
imethylbenzene . . . 
loride   
hloromethane   

ne  
ofluoromethane   ... 

8. 2 
6. 2 
2. 1 
2. 1 
2. 1 
2. 1 
3. 
2. 
7. 
5. 
2. 1 
2. 1 
4. 1 
5. 2 
10. 3 
20. 6 
7. 2 
3. 1 
9. 3 
4.1 
5. 2 
3. 1 
4. 1 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

009018 
C0PY1 



SPECIALIZED ASSAYS, INC. 

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

Matrix: Soil 
7. Dry Weight:       90. 
Units: ug/kg dry meight 
Dilution Factor: 100. 
Analysis Method: SWB260B 
Delivery Group: 117018 
Instrument: HP-2 

Sample Identification 

SB4-22 

Lab Sample ID: 
Date Sampled: 
Date Received: 
Analysis Date: 

98-A126228 
10/14/98 
10/15/98 
10/22/98 

Analysis Time: 21:37 
Sample QC Group: 3395 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

144-10-5   1-Chlorohexane   
67-64-1  Acetone  
71-43-2 _ Benzene  
108-86-1  Bromobenzene  
124-48-1  Bromoch loromethane  
75-25-2 Bromof orm  
74-83-9 Bromomethane  
104-51-8 n-Butylbenzene   
135-98-8   sec-Butylbenzene   
9S-06-6   t-ButyIbenzene   
75-15-0 Carbon disulfide  
56-23-5 Carbon tetrachloride  
108-90-7 ........Chlorobenzene   
75-00-3   Chloroethane   
67-66-3 Chloroform  
74-87-3 Ch loromethane  
95-49-8 2-Chlorotoluene   
106-43-4 4-Chlorotoluene   
96-12-8 1> 2-Dibromo-3-chloropropane 
124-48-1  Dibromoch loromethane ...... 
74-95-3   1,2-Dibromoethane   
74-95-3 Dibromomethane  
95-50-1   1,2-Dichlorobenzene   
541-73-1 ........ 1,3-Dichlorobenzene  
106-46-7   1,4-Dichlorobenzene   
75-71-8 Dich lorod if luoromethane . . . 
75-34-3   1*1-Dichloroethane   
107-06-2 1> 2-Dichloroethane   
75-35-4 1, 1-Dichloroethene  
156-59-2   cis-l>2-Dichloroethene .... 
156-60-5 trans-li 2-Dichloroethene . . 
78-87-5 1» 2-Dichloropropane  
142-28-9 1> 3-Dichloropropane  
594-20-7 2, 2-Dichloropropane  
563-58-6   1J1-Dichloropropene   
10061-01-5 cis-1»3-Dichloropropene . . . 
10061-02-6   trans-l>3-Dichloropropene . 
100-41-4 Ethylbenzene  
87-68-3 Hexachlorobutad i ene  

278. U 
978. U 
222. U 
222. U 
222. U 
667. u 
556. u 
556. u 
778. u 
778. u 
156. u 
1110 u 
222. u 
556. u 
222. u 
778. u 
222. u 
333. u 
111. u 
333. u 
333. u 
1110 u 
222. u 
667. u 
222. u 
556. u 
222. u 
333. u 
667. u 
667. u 
333. u 
222. u 
222. u 
2220 u 
556. u 
556. u 
556. u 
21000 
556. u 000019 

CCPY1 



SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

SB4-22 

Matrix: Soil 
7. Dry Weight:       90. 
Units: ug/kg dry weight 

Lab Sample ID: 
Date Sampled: 
Date Received: 

98-A126228 
10/14/98 
10/15/98 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION FLAG 

98-B2-8 Is 
99-87-6   4- 
75-09-2 Me 
91-20-3   Na 
103-65-1   n- 
100-42-5   St 
630-20-6 1, 
79-34-5 1, 
127-18-4   Te 
108-88-3   To 
87-61-6 1, 
120-82-1  1, 
71-55-6 1, 
79-00-5  1, 
79-01-6   Tr 
96-18-4 1, 
95-63-6 1, 
108-67-8 1, 
75-01-4   Vi 
75-27-4   Br 
6615 o- 
6616 m> 
75-69-4   Tr 

opropylbenzene   
Isopropyltoluene   
thylene chloride   
phthalene   
Propylbenzene   
yrene   
1> 1»2-Tetrachloroethane 
1* 2)2-Tetrachloroethane 
trachloroethene   
luene   
2;3-Trichlorobenzene . . . 
2>4-Trichlorobenzene . . . 
1>1-Trichloroethane .... 
1> 2-Trichloroethane . . . . 
ichloroethene   
2> 3-Trichloropropane . . . 
2»4-Trimethylbenzene ... 
3> 5-Trimethylbenzene . . . 
nyl chloride   
omodichloromethane   
Xylene   
p-Xylene   
ichlorofluoromethane . . . 

6110 
8780 
222. 
5560 
6110 
222 
333 
222 
778 

444. 
556. 
1110 
2220 
7890 
36700 
1000 
444. 
10400 
95100 
444. 

U 

U 
U 
U 
U 
J 
U 
U 
U 
U 
U 
U 

E 
U 
U 

E 
U 

00002-0 
C0PY1 



SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

SB4- 

Matrix: Soil 
V.  Dry Weight: 
Units: ug/kg dry 
Dilution Factor: 
Analysis Method: 
Delivery Group: 
Instrument: HP-2 

90. 
weight 
1000 
SW8260B 
117018 

Lab Sample ID: 
Date Sampled: 
Date Received: 
Analysis Date: 
Analysis Time: 

98-A126223 
10/14/98 
10/15/98 
10/25/98 
5: 01 

Sample Q.C Group: 3395 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION FLAG 

144-10-5   1-Chlorohexane   2780 
67-64-1 . . . Acetone   9780 
71-43-2 ._ Benzene   2220 
108-86-1  Bromobenzene   2220 
124-48-1  Bromochloromethane   2220 
75-25-2 Eromof orm  6670 
74-83-9 Bromomethane  5560 
104-51-8 n-Buty lbenzene  5560 
135-98-8   sec-Butylbenzene   7780 
98-06-6   t-Butylbenzene   7780 
75-15-0 Carbon disulfide  1560 
56-23-5 Carbon tetrachloride   11100 
108-90-7 Chlorobenzene ... 2220 
75-00-3 Chlaroethane  5560 
67-66-3 Chloroform  2220 
74-87-3 Chloromethane  7780 
95-49-8 2-Chlorotoluene   2220 
106-43-4 4-Chlorotoluene  3330 
96-12-8 . . 1,2-Dibromo-3-chloropropane 1110 
124-48-1  Dibromochloromethane   3330 
74-95-3   1,2-Dibromoethane   3330 
74-95-3 Dibromomethane  11100 
95-50-1  1, 2-Dichlorobenzene   2220 
541-73-1  1,3-Dichlorobenzene  6670 
106-46-7   1,4-Dichlorobenzene   2220 
75-71-8 Dichlorod if luoromethane . . . 5560 
75-34-3   1,1-Dichloroethane   2220 
107-06-2   1,2-Dichloroethane   3330 
75-35-4   1,1-Dichloroethene   6670 
156-59-2   cis-1/2-Dichloroethene .... 6670 
156-60-5   trans-1,2-Dichloroethene .. 3330 
78-87-5   1,2-Dichloropropane   2220 
142-28-9 1,3-Dichloropropane   2220 
594-20-7 2, 2-Dichloropropane  22200 
563-58-6   If1-Dichloropropene   5560 
10061-01-5  cis-1,3-Dichloropropene ... 5560 
10061-02-6  trans-1,3-Dichloropropene . 5560 
100-41-4 Ethylbenzene   20000 
87-68-3 Hexachlorobutadiene  5560 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 00002. 

CCPY1 



SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

SB4-22 

Matrix: Soil 
"/. Dry Weight: 
Units: ug/kg dry 

90. 
ujei ght 

Lab Sample ID: 
Date Sampled: 
Date Received: 

9B-A126228 
10/14/98 
10/15/98 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION 

98-82-8 Is 
99-87-6  4- 
75-09-2   Me 
91-20-3 Na 
103-65-1   n- 
100-42-5   St 
630-20-6 1/ 
79-34-5 1, 
127-18-4   Te 
108-88-3   To 
87-61-6 1, 
120-82-1  1/ 
71-55-6 1. 
79-00-5 1, 
79-01-6   Tr 
96-18-4 1, 
95-63-6 1, 
108-67-8 1. 
75-01-4   Vi 
75-27-4   Br 
6615 o- 
6616 mi 
75-69-4 Tr 

opropylfaenzene   5560 
Isopropy1 toluene   7780 
thylene chloride   2220 
phthalene  7780 
Propylbenzene   5560 
yrene  2220 
1,1,2-Tetrachloroethane . 3330 
1/2/2-Tetrachloroethane . 2220 
trachloroethene   7780 
luene   5560 
2i3-Trichlorobenzene .... 2220 
2.1 4-Tr ich lorobenzene .... 2220 
1,1-Trichloroethane   4440 
1,2-Trichloroethane   5560 
ich loroethene   11100 
2/3-Trichloropropane .... 22200 
2,4-Trimethylbenzene .... 82200 
3,5-Trimethylbenzene .... 34400 
nyl chloride   10000 
omodichloromethane   4440 
Xylene  10000 
p-Xylene   109000 
ichlorofluoromethane .... 4440 

FLAG 

J 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

U 

000022 
COPY 1 



SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

BLANK 

Matrix: Soil 
"/. Dry Weight: 100 
Units: UG/KG 
Dilution Factor: 1 
Analysis Method: SW826GE 
Delivery Group:  117018 
Instrument: HP-2 

Lab Sample ID: 
Date Sampled: 
Date Received: 
Analysis» Date: 
Analysis Time: 

BLANK 
10/13/98 
10/15/98 
10/21/98 
6: 26 

Sample QC Group:  3395 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION  FLAG 

71-43-2 Benzene  
67-64-1   Acetone   
108-86-1 Bromobenzene  
124-48-1  Bromochloromethane   
75-25-2 Bromoform  
74-83-9 Bromomethane  
104-51-B n-Buty Ibenzene  
135-98-8   sec-ButyIbenzene   
98-06-6   t-Butylbenzene   
75-15-0 Carbon disulfide  
56-23-5 Carbon tetrachloride   
108-90-7 Chlorobenzene  
75-00-3 Chloroethane   
67-66-3 Chloroform  
74-87-3 Chloromethane  
95-49-8 2-Chlorotoluene  
106-43-4 4-Chlorotoluene   
96-12-8 1» 2-Dibromo-3-chloropropane 
124-48-1  Dibromochloromethane   
74-95-3 1* 2-Dibromoethane  
74-95-3 Dibromomethane  
95-50-1   1,2-Dichlorobenzene   
541-73-1  1» 3-Dichlorobenzene  
106-46-7   1>4-Dichlorobenzene   
75-71-8 Dichlorodifluoromethane . . . 
75-34-3   1»1-Dichloroethane   
107-06-2 1* 2-Dichloroethane  
75-35-4 1» 1-Dichloroethene  
156-59-2   cis-1*2-Dichloroethene .... 
156-60-5 trans-1»2-Dichloroethene . . 
78-87-5   1>2-Dichloropropane   
142-28-9 1* 3-Dichloropropane  
594-20-7 2. 2-Dichloropropane  
563-58-6   1>  1-Dichloropropene   
10061-01-5   cis-1»3-Dichloropropene ... 
10061-02-6  trans-1,3-Dichloropropene . 
100-41-4 Ethylbenzene  
87-68-3 Hexachlorobutadiene  
98-82-8   IsopropyIbenzene   

2. 0 U 
8. 8 U 
2. 0 U 
2. 0 U 
6. 0 U 
5. 0 U 
5. 0 U 
7. 0 U 
7. 0 U 
1.4 U 
10. 0 U 
2. 0 U 
5. 0 U 
2. 0 U 
7. 0 U 
2; 0 U 
3. 0 U 
1.0 U 
3. 0 u 
3. 0 u 
10. 0 u 
2. 0 u 
6. 0 u 
2. 0 u 
5. 0 u 
2. 0 u 
3. 0 u 
6. 0 u 
6. 0 u 
3. 0 u 
2. 0 u 
2. 0 u 
20. 0 u 
5. 0 u 
5. 0 u 
5. 0 u 
3. 0 u 
5. 0 u 
S. 0 u 0000 

C0PY1 



SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

BLANK 

Matrix: Soil 
"/. Dry Weight: 
Units: UG/KG 

100 
Lab Sample ID: 
Date Samp led: 
Date Received: 

BLANK 
10/13/98 
10/15/98 

FORM I 

CAS NUMBER ANALYTE 

99-87-6 4-Isoprop 
75-09-2 Methylene 
91-20-3 Naphthale 
103-65-1  n-Propylb 
100-42-5 Styrene . 
630-20-6 1,1,1, 2-T 
79-34-5 1,1,2, 2-T 
127-18-4 Tetrachlo 
108-88-3 Toluene . 
87-61-6 1, 

y ltoluene 
chloride 

ne  
enzene ... 

etrachloroethane 
etrachloroethane 
roethene   

CONCENTRATION 

6. 0 
20. 0 
2. 0 
2. 0 
2. 0 
3. 0 

120-82-1  1,2, 4-Tri 
71-55-6 1,1, 1-Tri 
79-00-5 1,1, 2-Tri 
79-01-6 Trichloro 
96-18-4 1,2, 3-Tri 
95-63-6 1,2, 4-Tri 
108-67-8 1,3, 5-Tri 
75-01-4   Vinyl chl 
75-27-4 Bromodich 
6615  o-Xylene 
6616 m, p-Xylen 
75-69-4 Trichloro 

3-Trichlorobenzene . 
chlorobenzene . 
chloroethane . . 
ch loroethane . . 
ethene   
chloropropane . 
methylbenzene . 
methylbenzene . 
oride   
loromethane . . . 

fluoromethane 

0 
0 
O 
0 

2. 0 
4. 0 
5. 0 
10. 0 
20. 0 
7. 0 
3. 0 
9. O 
4. 0 
5.-0 
3. O 
4. 0 

FLAG 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

000024 
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2B 
SOIL VOLATILE SYSTEM MONITORING COMPOUND RECOVERY 

Lab Name:    SPECIALIZED ASSAYS 

Lab Code:     SASSAYS        Case No.: 

Level: (low/med)    LOW  

Contract: 

SAS No.: 

EPA 

SAMPLE NO. 

SMC1 

# 

SMC2 

# 

SMC3 

# 

TOT 

OUT 

m VBLK04 112 98 105 0 

n? 127173 102 102 100 0 

03 VBLK02 105 101 106 0 

04 127173MS 82 97 91 0 

ns 127173MSD 83 96 90 0 

OR CONTROL 82 98 92 0 

07 SB1-19 83 97 89 0 

OR SB2-20 83 95 79 0 

09 SB4-22 83 96 85 0 

10 VBLK03 113 100 102 0 

11 SB1-16 101 104 101 0 

1? 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 

SDGNo.:  117018 

SMC1 
SMC2 
SMC3 

1,2-Dichloroethane-d4 
Toluene-d8 
Bromofluorobenzene 

QC LIMITS 
(62-147) 
(84-117) 
(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 II VOA-2 3/90 

000025 



FORM 3B 

VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Laa: Specialized Assays, Inc.       Project: WURTSMITH BIOVENTING 

l! atrix Spike Sample: SDG: 117018 

OC Grouo: 3395 

Compound 

Benzene 
Chlorobenzene 
1, l-Dichloroethene 
Toluene 
Ti" icnloroethene 

Sp i ke Sample Sp i ke QC 
Added Cone Cone V.  Rec Limits 

50.0 0.0 58.0 116 53 - 135 
50.0 0.0 58.0 116 54 - 136 
50.0 0.0 63.0 126 58 - 133 
50.0 0.0 55.0 110 56 - 135 
50.0 0.0 54.0 103 52 - 143 

Sp i ke MSD RPD Recovery 
Compound Added Cone % Rec RPD Limit Limits 

Benzene 0.0 0.0 134 14 17 53 - 135 
Chlorobenzene 0.0 0.0 136 16# 14 54 - 136 
1,1-Dichloroethene 0.0 0.0 136 3 19 58 - 133 
Toluene 0.0 0.0 126 14 18 56 - 135 
Tricnloroethene 0.0 0.0 126 15 IS 52 - 143 

Concentration Units: ug/kg 

RPD:  1 out of 5 outside QC limits. 
So ike Recoveries: 0 out of 10 outside QC limit; 

009021 



-U^ii OOd 

YQLATIi_E LAB0RA7GRY CON* ROL RECOVERY 

Specialized Assays? *nc, 

bDS:   11701? 

Pro j ec t:   wURTSi'!Im  B10 VEfcTING 

5C  STOUD s   33?-t.i 

LodiDouno 

Acetone 
Benzene 
Er o mo D en 2 en e 
Broiiioch I oroiTit z-nÄnn 
Bromoform 
Bromometnane 
n-Butyibenzene 
sec-3u ty i ben zen e 
t-Buty1D en sen e 
Cs.Oon disLufice 
Carbon tetrachioribe 
Ch i o r o b en z en e 
Chioroethane 
Ch Lor of or in 
Cn ioromethane 
E-ChIo r o to i usne 
4-Ch ioro to i uene 
1,c-Dibromo-3—caiorooropane 
D i D r o m c c h i o r o <i» e t n a n e 
1 , S-Dibromoetna.ne 
Dioromomethane 
1,3-Dichlorocenzene 
I,3-DichioroDenzene 
1 ,^-Dichlorooenzene 
Dichiorooifiuoromethane 
i, 1-Dichioroethane 
i , 3-Dichioroethane 
1, '.-Dichioroetnene 
cis-1,E-Dichioroethene 
trans-1,E-Dicnioroethene 
I ,E-Dichioropropane 
1,3-Dichlorcoropane 
S,E-Dicnioropropane 
i,1-Dicnlorooro3ene 
cis-1,3-DicnioroDropene 
trans—1,3-Dic n iorooropene 
Ethyloenzene 
He-acn iorooutac iena 
Isopropyioenzene 
4-Isopro?yi to Iuene 
Nethyiene chiorice 

Known DC 
Value Cone Y,  Kec Limits 

50 55 110 47-150 
50 61 I ci: 

50 54 108 /H-iCC 

50 47 94 63-134 

50 54 103 31-144 

50 43 34 51-135 

50 47 94 65-1E7 

50 5S 116 63-1E9 

50 55 110 68—1E3 
50 61 1EE 61-1E3 

50 56 11.1_ 53-144 
50 64 ico DC" 1>-JU 

50 erir 
JJ iiO jO"'iJO 

50 65 i ü^' 71-13E 
50 54 103 65-134 
50 55 110 7E-1E3 

50 53 104 70-1S3 
i  50 «n 73 70-130 

50 C"0 J7 113 41 —-133 
50 54 103 4/-iJO 

50 4? 70 60-141 
50 47 94 '66-1E3 
50 46 93 65-1E3 
50 * 45 90 66-1E9 
50 64 i£3 50-140 
50 64 ICO 70-133" 
50 55 HO 53-135 
50 64 iCO 

r r-\     * fm>f\ 0 7~ioU 

50 64 1E3 59-140 
50 56 HE /c-ico 

50 63 i£6 45-149 
50 5c 104 
50 46 1C 43-146 
50 53 116 ClO-iOC 

50 54 103 69-130 
50 10E 56-1E6 
50 64 138 61-139 
50 60 130 59-133 
50 51 10S 70-137 
50 07 73 70-i£7 
50 50 100 63-14S 

000027 



•un,ii jDd 

VOLATILE LABGRAiORY CONTROL RECOVERY 

Leo: Specialized ussays, ±nc. i-'roject;   WURTSrllTH BIGVEr-iTiNb 

NaDhthaiene 
n-'-'ropyloenzena 
Styrene 
1,1,1 , E-Tetracnloroet-nane 
1,1,E.E—Tet-rach ioroetnane 
Te~rachloroe~-~iene 
To luene 
1 , c,3-Trichlorobsnzene 
1,2,4-Trichloroöenzene 
1,1,i-TrichIoroetnane 
1,1, E-Tr ich ioroethane 
Tr ich loroetnene 
i,E,3-Trichioropropane 
i, c, 4 -Tr i me ta y 1 b en z en e 
i ,3,5-Trimethylbenzene 
Vinyl   chlor ice 
Bromod icn lorometnane 
o-*yIene 
m,p-Xyiene 
Tr icn lor of iuoromei-nane 

50 45 90 54-146 
50 56 116 6/-1C0 

50 60 1E0 65-123 

50 58 116 53— 1 ciO 

50 54 103 O /'  1 H 7 

50 6E 124 ETC  - '"»'** JJ"iCO 

50 63 126 65-131 

50 35 70 crcr  J T7 

50 5E 104 48-141 

50 46 • 92 60-136 

50 53 106 56-137 

50 6E 124 61-141 

50 50 100 39-146 

50 55 110 72-126 

50 53 116 22-125 

50 53 116 57-133 

50 63 126 60-133 

50 59 113 64-126 

100 1E9 129 59-131 

50 JO 106 56-142 

Concentration Units: u.g/KO 

Recoveries: 0 out of 61 outside 0C limits. 

000023 



SPECIALIZED ASSAYS INC. • 2960 Foster Crcighton 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 

Laboratory Project: 117229 

Date Received:  10/16/98 

Matrix: SOIL/WATER 

Number samples:  10/3 

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 Summary: 

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 forMS/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. Quantitäten 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.. Quantitäten 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. 

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



SPECIALIZED ASSAYS 
ENVIRONMENTAL 

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 

CONTROL NUMBER (FOR LAB USE ONLY) .        

S (Signature-Please Print) 

AB USE ONLY 
ACC# SAMPLE DESCRIPTION 

3T-;   l_ = S^S'^3 

L   s&^-zz 

S65T-/P 

-A1E7163 

a"?! i.a 

SßigA-Zo 

S67-ZO 

=»127170 

\ ■!  p 1 * -> 1 

J63$--?7 

S &?-/<-/■    * 

DATE 

loJ'(//?&   jqja 

it 

i f 

/' 

e/"7V<r ^ 

• < 

p^j^/a 7A-0530Ü 

/JIJI IJL liir' 

--JM&VSJMP 

ffBM 

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

Specialized Assays: (800) 765-098' 

PROJECT * P.O. 

PROJECT NAME 

uJ<j.r-i-S*;i^  D(>iAe^rV^s 

TIME 

'500 

'S2o 

lG>Z>o 

rjca 

17 Bo 

nvs 

O9co 

/o/£- 

>< 

ca < 
o • 

3 

3 

ANALYSIS REQUESTED 

§P-670 

' ( 

u 

>/ 

'/ 

if 

11 

"/■ 

Sß?-jy MS n 

isflfcd yi (Signature) Date / Time 

\l30xi 

ti (( 

Received by: (Signature) 

fe 

Date / Time 

*7«V 
ihed by: (Signature) Date / Time Received by: (Signature) 

ihed by: (Signature) Date / Time Received by: (Signature) 

ished by: (Signature) Date / Time Received by: (Signature) 

SA1 Project #: 
QQQQQ1 

)r further assistance in completing the chain of custody form please refer to the instructions found on the opposite s 



SPECIALIZED ASSAYS 
ENVIRONMENTAL 

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 

CONTROL NUMBER (FOR LAB USE ONLY) 

IS (Signature-Please Print) 

T^Cue  oLer -T    •*» 'f* 
^mm^^^^^ 
•■■l» -» ■!--■■ 

■ ■ II !!■■■■ 
i   •■iliBia 
■ ■■ill ■ *.— 

7A-059008 

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

Specialized   Assays:   (800)   765-098 

PROJECT » 

7c^o>7£.6<?V«^ 
P.O.» 

PROJECT NAME 

LU ctfTSi-n -^ U/due* r« «-$ 

AB USE ONLY 
ACC* SAMPLE DESCRIPTION DATE TIME 

a. 

8 
0 < 
O 

S 
ft. ANALYSIS REQUESTED 

.-IP 3 S&f-i<J M$b °/i<J*% to is •5^- 5 g-2-Cö 

"• 127174- 

. 107175 

iiP7i7i. 

s&<?-22 I' Jo?o >- 3 ( ( 

F&-> ,1 josv K a %-9-Cc 

E&-7 
'1 

IIOO if > 
1 1 

^ - / EZ&o 

* 

- 

* - 

tfshed by^JSjgnature) Date / Time 

*fct*t | /Jot? 

Received by: (Signature) Received for Laboratory by: 

flu*? 19luf^i 
uished by: (Signature) Date / Time Received by: (Signature) Remarks                      J 

iished by-. (Signature) Date / Time 

I 
Received by: (Signature) 

»shed by: (Signature) Date / Time 

I »,«*«                ÜU'JUOP. 

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



Cooler Receipt Form 

'Chent   „     •    ^ön-lohM.Anä Opened On:JoU^^y:Ik±M^^ 
.Cooler Received On.jo^f *       H '/)     uf7 

.(Signature) 

!  Temperature of Cooler when opened : r— 
_  (Yes)   No 

9 Were custody seals on outside of cooler and intact? •••  ^ 

I a If yes, what kind and where: ; i^t-U^^- ~_ 
I  <2B    N° 
| b Were the signature and date correct?  
I '  .<2sö.   No 
^ 3 Were custody papers inside cooler? •-;•■■ 

so C.Yej- No 
I   4 Were custody papers properly filled out (ink, signed, etc)? ,■ ••  <~s 
I " (^Yes) 
'     5 Did you sign the custody papers in the appropriate place? • ^ j 

6. What kind of packing material was used? *L T 

No 

.^Yzsj No 
|    7 Was sufficient ice used (if appropriate)?  " 

• ^ (xS)No 
I     8 Did all bottles arrive in good condition (unbroken)? :  
I .      . ,*, v  £Yes\ No 

9. Were all bottle labels complete (#, date, signed, pres, etc)?   ) 

In  .(33- No 
10. Did all bottle labels and tags agree with custody papers?  

C^ejP  No I   ■ n.Were correct bottles used for the analysis requested? ••  . ^ 

12. If present, were VOA vials* checked for absence of air bubbles and noted if fo»^?...©) No 

" 13. Was sufficient amount of sample sent in each bottle? ;••••■ ^—> 

 (gs)No 
14. Were correct preservatives used?  

15. Corrective action taken, if necessary: 

a. Name of person contacted: . ; 

b. Date . ■  

000003 
TV  .. 



4-16-99 ;  8:05 ; SPECIALIZED ASSAYS- 8-13038318208;# 2/ 4 

^___j?y^/£^_ 

,rrunn-    ff^yf-^ 

SPEC1AUZED ASSAYS, INC. 

BTX SOIL PREP LOG 

PACE NO: 

MATRIX;   . £aL 
ANALYST: <q^ 
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VOLATILE ORGANICS - WATER 

SUMMARY 

€&;: 

■"■. .'.-v.>-.v>:^-.,' ' 

'•.•;rr'-^:-: :•■**•"■?'.'' 

OOöOBSSIS 
.»'.-•£<>£. 



Hum. \f\ w a 
ÄTTN 

fryA 

SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

EB-I 

Matrix: Water 
pH: 
Units: ug/1 
Dilution Factor: 
Analysis Method: 
Delivery Group: 
Instrument: HP-8 

1. 
SWB260B 
117229 

Lab Sample ID 
Date Sampled: 
Date Received 
Analysis Date 
Analysis Time 

98-A127175 
10/15/98 
10/16/98 
10/20/98 
22: 33 

Sample QC Group: 4751 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION FLAG 

144-10-5   i-Chlorohexane   
71-43-2   Benzene   
108-86-1 „ Bromobenzene  
74-97-5 Bromochloromethane   
75-25-2 . Bromoform  
74-83-9 Bromomethane   
104-51-8 n-Buty Ibenzene  
135-98-8   sec-ButyIbenzene   
98-06-6   t-ButyIbenzene   
56-23-5   Carbon tetrachloride   
10S-90-7 Ch lorobenzene  
75-00-3 Chloroethane   
67-66-3   Chloroform   
74-87-3 Chloromethane :  
95-49-8 2-Chlorotoluene  
106-43-4 4-Chlorotoluene  
96-12-8   1>2-Dibromo-3-chloropropane 
124-48-1 Dibromoch loromethane   
74-95-3 1» 2-Dibromoethane   
74-95-3 Dibromomethane  
95-50-1  1> 2-Dichlorobenzene  
541-73-1  1» 3-Dichlorobenzene  
106-46-7 1» 4-Dichlorobenzene  
75-71-3 Dichlorodif luoromethane . . . 
75-34-3   1> 1-Dichloroethane   
107-06-2   1>2-Dichloroethane   
75-35-4   1» 1-Dichloroethene   
156-59-2   cis-L 2-Dichloroethene .... 
156-60-5 trans-l> 2-Dichloroethene . . 
73-87-5 1» 2-Dichloropropane  
142-28-9 1> 3-Dichloropropane  
594-20-7 2, 2-Dichloropropane  
563-58-6   1» 1-Dichloropropene   
10061-01-5  cis-1»3-Dichloropropene ... 
10061-02-6 tr.ans-1» 3-Dich 1 oropropene . 
100-41-4 Ethy Ibenzene   
87-68-3 Hexachlorobutadiene  
98-82-8   IsopropyIbenzene   
99-87-6 4-Isopropyltoluene   

2. 5 
0. 4 
0. 3 
0. 4 
1. 2 
1. 1 
1. 1 
1. 3 
1. 4 
2. 1 
0. 4 
1. 0 
0. 3 
1. 3 
0. 4 
0. -6 
2. 6 
0. 5 
0. 6 
2. 4 
0. 3 
1. 2 
0. 3 
1. 0 
0. 4 
0. 6 
1. 2 
1. 2 
0. 6 
0. 4 
0. 4 
3. 5 
1. 0 
1 0 
1 0 
0 6 
1 1 
0 5 
1 2 

u 
U 
U 
U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

: tfoooooo 
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SPECIALIZED ASSAYS, INC. 

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

Matrix: Water 
pH: 
Units: ug/1 

Sample Identification 

EE-1 

Lab Sample ID 
Date Samp led : 
Date Received 

98-A127175 
10/15/98 
10/16/98 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

75-09-2 Methylene ch 
91-2Ö-3 Naphthalene 
103-65-1 n-PropyIbenz 
iOO-42-5 Styrene .... 
630-20-6 1, 1, i, 2-Tetr 
79-34-5 1,1,2, 2-Tetr 
127-18-4 .-- Tetrachloroe 
108-38-3 Toluene .... 
87-61-6 1,2, 3-Trichl 
120-82-1  1,2, 4-Trichl 
71-55-6 1,1, 1-Trichl 
79-00-5 1,1, 2-Trichl 
79-01-6 Trichloroeth 
96-18-4 1,2, 3-Trichl 
95-63-6 1,2, 4-Trimet 
108-67-8 1,3, 5-Trimet 
75-01-4 Vinyl chlori 
75-27-4 Brornod i ch lor 
95-47-6 o-Xylene . . . 
108-38-3 m, p-Xylene . 
75-69-4 Trichlorof lu 

1oride 

ene 

ach loroethane 
achloroethane 
thene   

orobenzene 
orobenz ene 
oroethane . 
oroethane . 
ene   
oropropane 
hy lbenzene 
hylbenzene 
de  
omethane .. 

oromethane 

0. 3 . . . . U 
0. 4 . . . . U 
0. 4 . . . . U 
0. 4 . . . . U 
0. 5   U 
0. 4 . . . . U 
1.4 . . . . U 
1.1   U 
0. 3 .. . . . U 
0. 4 . . . . U 
O. 8 . . . . U 
1.0 . . . . U 
1.0 . . . . U 
3. 2 . . . . U 
1.3 . . . . U 
0. 5 . . . . U 
1. 1 . . . . U 
0. 8 . . . . U 
O. 5 . . . . U 
0. 5 . . . . U 
0. 8 . . . . U 

0000 

C0PY1 



m 

SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

EE-2 

Matrix: Water 
pH: 
Units: ug/1 
Dilution Factor: 
Ana lysis Method: 
Delivery Group: 
Instrument: HP-B 

1. 
SW8260B 
117229 

Lab Sample ID 
Date Sampled: 
Date Received 
Analysis Date 
Analysis Time 

98-A127176 
10/15/98 
10/16/98 
10/20/98 
23: 10 

Sample GC Group: 4751 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION 

144-10-5   1-Chlorohexane   
71-43-2   Benzene   
108-86-1 - Bromobenzene  
74-97-5 BromGchloromethane  
75-25-2 Bromof orm  
74-83-9 Bromomethane   
104-51-8 n-Buty lbenzene  
135-98-8   sec-Butylbenzene   
98-06-6   t-Butylbenzene   
56-23-5 Carbon tetrach loride  
108-90-7 Chlorobenzene  
75-00-3 Chloroethane   
67-66-3 Chloroform  
74-87-3 Ch loromethane  
95-49-8 2-Chlorotoluene   
106-43-4 4-Chlorotoluene  
96-12-8 1» 2-Dibromo-3-chloropropane 
124-48-1  Dibromoch loromethane   
74-95-3   1,2-Dibromoethane   
74-95-3 Dibromomethane  
95-50-1  1» 2-Dichlorobenzene  
541-73-1   1,3-Dichlorobenzene   
106-46-7     1>4-Dichlorobenzene     
75-71-8 Dichlorodifluoromethane . . . 
75-34-3   1>1-Dichloroethane   
107-06-2 1> 2-Dichloroethane  
75-35-4   1> 1-Dichloroethene   
156-59-2   cis-1,2-Dich1oroethene .... 
156-60-5 trans-1, 2-Dich1oroethene . . 
78-87-5 1> 2-Dichloropropane  
142-28-9   1,3-Dichloropropane   
594-20-7 2>2-Dichloropropane  
563-58—6   1>1—Dichloropropene   
10061-01-5 ......cis-1,3-Dichloropropene ... 
10061-02-6   trans-1,3-Dichloropropene . 
100-41-4 Ethylbenzene   
87-68-3 Hexachlorobutadiene  
98-82-8 Isopropylbenzene  
99-87-6 4-Isopropy ltoluene   

2. 5 
O. 4 
0. 3 
0. 4 
1. 2 
1. 1 
1. 1 
1. 3 
1. 4 
2. 1 
0. 
1. 
O. 
1. 
0. 
0. 
2. 
0. 
0. 6 
2. 4 
0. 3 
1. 2 
0. 3 
1. 0 
0. 4 
0. 6 
1. 2 
1. 2 
0. 6 
0. 4 
0. 4 
3. 5 
1. 0 
1. 0 
1. 0 
0. 6 
1. 1 
0. 5 
1. 2 

FLAG 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
uQOOOQS 
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SPECIALIZED ASSAYS, INC. 

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

ix: Water 
pH: 
Units: ug/1 

Sample Identification 

EB-2 

Lab Sample ID 
Date Sampled: 
Date Received 

98-A127176 
10/15/98 
10/16/98 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

75-09-2 Methylene chloride   
91-20-3 Naphthalene  
i03-65-i  n-Propy Ibenzene  
100-42-5 Styrene   
630-20-6     1> 1> 1»2-Tetrachloroethane   . 
79-34-5 I» 1» 2, 2-Tetrachloroethane . 
127-18-4 '. Tetrachloroethene  
108-88-3 Toluene  
87-61-6 1> 2> 3-Trichlorobenzene 
120-32-1  1,2,4-Trichlorobenzene .... 
71-55-6   1* 1» i-Trichloroethane   
79-00-5     1>1>2-Trichloroethane     
79-01-6 Trichloroethene  
96-18-4 1> 2> 3-Trichloropropane 
95-63-6 1>2> 4-Trimethylbenzene   . . . . 
108-67-8 1> 3>5-Trimethylbenzene 
75-01-4 Vinyl chloride  
75-27-4 Bromodich loromethane  
95-47-6     o-Xylene     
108-33-3 m> p-Xylene  
75-69-4 Trichlorofluoromethane . . . . 

0. 3 
0. 4 
0. 4 
0. 4 
0. 5 
0. 4 
1. 4 
1. 1 
O. 3 
0. 4 
O. 3 

0 
0 
2 
3 
5 

1. 1 
0. 8 
0. 5 
0.5 
0. 8 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

000009 
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SPECIALIZED ASSAYS, INC. 

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

Matrix: Water 
pH: 
Units: ug/1 
Dilution Factor: 1. 
Analysis Method: SWS260B 
Delivery Group:  117229 
Instrument; HP-8 

Sample Identification 

TB-1 

Lab Sample ID 
Date Samp led : 
Date Received 
Analysis Date 
Analysis Time 
Sample QC Group: 4751 

98-A127177 

10/16/98 
10/20/98 
23: 47 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION FLAG 

144-10-5   1-Chlorohexane   
71-43-2 Benzene  
108-86—1 .- Bromobenz ene   
74-97-5 Bromochloromethane   
75-25-2 Bromoform  
74-83-9 Bromomethane   
104-51-8 n-Butylbenzene  
135-98-8   sec-Butylbenzene   
98-06-6   t-Butylbenzene   
56-23-5 Carbon tetrach lori de   
108-90-7   Chlorobenzene   
75-00-3 Chloroethane  
67-66-3   Chloroform   
74-87-3 Chloromethane  
95-49-8   2-Chlorotoluene   
106-43-4 4-Chlorotoluene   
96-12-8   1> 2-Dibromo-3-chloropropane 
124-48-1  Dibromoch loromethane   
74-95-3 1> 2-Dibromoethane  
74-95-3 Dibromomethane  
95-50-1  1/ 2-Dichlorobenzene  
541-73-1  1> 3-Dichlorobenzene  
106-46-7 1> 4-Dichlorobenzene  
75-71-8 Dich lorod i f luoromethane . . . 
75-34-3   1,1-Dichloroethane   
107-06-2 1> 2-Dichloroethane   
75-35-4   1> 1-Dichloroethene   
156-59-2   cis-1,2-Dich1oroethene .... 
156-60-5 ., trans-li 2-Di ch loroethene . . 
78-87-5 . 1>2-Dichloropropane  
142-28-9 1» 3-Dichloropropane  
594-20-7  . 2,2-Dichloropropane  
563-58-6   1>1-Dichloropropene   
10061-01-5  cis-1,3-Dichloropropene ... 
10061-02-6  trans-L3-Dichloropropene . 
100-41-4 Ethylbenzene   
87-68-3 Hexachlorobutadiene  
98-82-8   Isopropylbenzene   
99-87-6 4-Isopropy ltoluene   

C0PY1 

2. 5 
0. 4 
0. 3 
0. 4 
1. 2 
1. 1 
1. 1 
1. 3 
1. 4 
2. 1 
0. 4 
1. 0 
0. 3 
1. 3 
O. 4 
0. 6 
2. 6 
0. 5 
0. 6 
2. 4 
0. 3 
1. 2 
0. 3 
1. 0 
0. 4 
0. 6 
1. 2 
1. 2 
0. 6 
0. 4 
0. 4 
3. 5 
1. 0 
1. 0 
1. 0 
0. 6 
1. 1 
0. 5 
1. 2 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

obooio 



SPECIALIZED ASSAYS, INC. 

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

ix: Water 
pH: 
Units: ug/1 

Sample Identification 

TB-1 

Lab Sample ID 
Date Sampled: 
Date Received 

9S-A127177 

10/16/98 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

75-0.9-2 Methylene chloride   
91-20-3 Naphthalene  
1Ö3-65-1 n-Propylbenzene  
100-42-5 Styrene  
630-20-6 1, i> 1,2-Tetrachloroethane 
79-34-5     1> 1> 2>2-Tetrachloroethane 
127-18-4 --. Tetrachloroethene  
103-83-3 Toluene   
87-61-6  1,2» 3-TrichloT-obenzene . . . 
120-82-1   1,2, 4-Trichlorobenzene ... 
71-55-6   1»1/1-Trichloroethane 
79-00-5   1>1,2-Trichloroethane 
79-01-6 Trichloroethene  
96-18-4 1.2» 3-Trichloropropane . . . 
95-63-6 1*2. 4-Trimethylbenzene . . . 
108-67-8 1> 3, 5-Trimethylbenzene . . . 
75-01-4 Vinyl chloride  
75-27-4 Bromodich loromethane  
95-47-6   o-Xylene   
108-38-3 m, p-Xylene  
75-69-4 Trichlorofluoromethane . . . 

O. 3 . . . . U 
0. 4 . . . . U 
0. 4 . . . . U 
0. 4 . . . . U 
0. 5 . . . . U 
O. 4 . . . . U 
1.4 . . . . U 
1.1 . . . . U 
0. 3 . . . . U 
0. 4 . . . . U 
0. 8 . . . . U 
1.0 . . . . U 
1.0 . . . . U 
3. 2 . . . . U 
1.3 . . . . U 
0. 5 . . . . U 
1.1 . . . . U 
0. 8 . . . . U 
0. 5 . . . . U 
0.-5 .... U 
0. 8 . . . . U 

\ 
C0PY1 

009011 



SPECIALIZED ASSAYS, INC. 

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

Matrix: Water 
V.  Dry Weight: 
Units: UG/L 
Dilution Factor: 1 
Analysis Method: SW8260B 
Delivery Group:  117229 
Instrument: HP-S 

Sample Identification 

BLANK 

Lab Sample ID: BLANK 
Date Sampled: 
Date Received: 10/16/98 
Analysis Date: 10/20/98 
Analysis Time: 15:36 
Sample QC Group:  4751 

FORM r 

CAS NUMBER ANALYTE CONCENTRATION  FLAG 

71-43-2 Benzene   
108-86-1  Eromobenzene   
74-97-5 Bromoch loromethane   
75-25-2 Eromoform  
74-83-9 Eromomethane  
104-51-8 n-Buty Ibenzene   
135-98-8 sec-Buty Ibenzene  
98-06-6   t-ButyIbenzene   
56-23-5 Carbon tetrachloride   
108-90-7 Ch lorobenzene  
75-00-3 Chloroethane  
67-66-3 Chloroform  
74-87-3 Ch loromethane  
95-49-8 2-Ch lorotoluene   
106-43-4 4-Ch lorotoluene   
96-12-8   1,2-Dibromo-3-chloropropane 
124-48-1 . . .  Dibromochloromethane   
74-95-3 1< 2-Dibromoethane   
74-95-3 . . Dibromomethane   
95-50-1   1.2-Dichlarobenzene   
541-73-1   1,3-Dichlorobenzene   
106-46-7 1< 4-Dichlorobenzene   
75-71-8 Dich lorod if luoromethane . . . 
75-34-3 1/ 1-Dichloroethane   
107-06-2   1,2-Dichloroethane   
75-35-4 1,  1-Dichloroethene   
156-59-2   cis-li2-Dichloroethene .... 
156-60-5 trans-1, 2-Dichloroethene . . 
78-87-5   1»2-Dichloropropane   
142-28-9   1/3-Dichloropropane   
594-20-7 2/ 2-Dichloropropane  
563-58-6   1#1-Dichloropropene   
10061-01-5 cis-1,3-Dichloropropene . . . 
10061-02-6  trans-1/3-Dichloropropene . 
100-41-4 Ethylbenzene   
87-68-3 Hexach lorabutad iene   
98-82-8 Isopropylb enzene  
99-87-6 4-Isopropy ltoluene   
75-09-2 Methylene chloride   

0. 4 U 
0. 3 U 
0. 4 U 
1.2 U 
1.1 U 
1.1 U 
1. 3 U 
1.4 U 
2. i U 
0. 4 U 
1.0 U 
0. 3 U 
1.3 U 
0. 4 U 
0. 6 U 
2.-6 U 
0. 5 U 
0. 6 U 
2. 4 U 
0. 3 U 
1.2 U 
0. 3 U 
1.0 u 
0. 4 U 
0. 6 u 
1.2 u 
1.2 u 
0. 6 u 
0. 4 u 
0. 4 u 
3. 5 u 
1.0 u 
1. 0 u 
1.0 u 
0. 6 u 
1.1 ..     u 
0. 5 u 
1. 2 u 
0. 3 u 000012 
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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 

BLANK 

Matrix: Water 
V.  Dry Weight: 
Units: UG/L 

Lab Sample ID: 
Date Sampled: 
Date Received: 

BLANK 

10/16/98 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION  FLAG 

91-20-3   Na 
103-65-1   n 
100-42-5   St 
630-20-6 1/ 
79-34-5 1/ 
127-18-4   Te 
108-88-3 --. To 
87-61-6 1, 
120-82-1  1/ 
71-55-6 1» 
79-00-5 1, 
79-01-6 Tr 
96-18-4 1, 
95-63-6 1, 
108-67-8 1, 
75-01-4   Vi 
75-27-4   Er 
95-47-6 o- 
108-38-3 (Ti/ 
75-69-4   Tr 

ph thalene   
Propylbenzene   
yrene   
1, 1, 2-Tetrachloroethane 
1,2/ 2-Tetrach loroethane 
trachloroethene   
luene   
2/3-Trichlorobenzene ... 
2/4-Trichlorobenzene ... 
1/ 1-Trichloroethane . . . . 
1/2-Trichloroethane . . . . 
ich loroethene   
2/3-Trichloropropane ... 
2/4-Trimethylbenzene ... 
3/5-Trimethylbenzene . . . 
ny 1 chloride .  
omodichloromethane   
Xylene   
p-Xylene   
ich loro-P luoromethane ... 

0. 4 U 
0. 4 U 
0. 4 U 
0. 5 U 
0. 4 U 
1. 4 U 
1. 1 U 
0. 3 U 
0. 4 U 
0. 8 U 
1. 0 U 
1. 0 U 
3. 2 U 
1. 3 U 
0. 5 U 
1. 1 U 
0. 8 U 
1. 1 U 
0. 5 U 
0.'8 U 

000013 
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2A 
WATER VOLATILE SYSTEM MONITORING COMPOUND RECOVERY 

Lab Name:    SPECIALIZED ASSAYS 

Lab Code:     SASSAYS Case No.: 

Contract: 

SAS No. SDGNo.:   117229W 

EPA 

SAMPLE NO. 

SMC1 

# 

SMC2 

# 

SMC3 

# 

TOT 

OUT 

01 VBLK02 109 97 95 0 

n? EB-1 114 97 96 0 

n? EB-2 117 97 97 0 

04 TB-1 119 98 97 0 

05 127137MS 125 100 100 0 

nfi 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 II VOA-1 3/90 

000014 



FCRM 3A 

VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lao:   Soeciaiized Assays, Inc.       Project: WURTSMITH BIüVENTIfcG 

Matrix Spike Sample: SDG: 117S29 

QC Srouo: 4751 

3D i ke  Sa:T,o 1 e  Sp i ke uC 
lomoounc Adcec   Cone   Cone   '/. Rec   Limits 

Benzene 50.0 0.0 50.0 100 oS -13D 
Ch lor o o en z en e 50.0 0.0 46.0 92 56 - 126 
1,1-Dichloroetnene 50.0 0.0 48.0 96 53 - 133 
Toluene 50.0 0.0 54.0 103 56 - 135 
Trien Ioroetnene 50.0 0.0 47.0 94 52 - 143 

Spike  MSD RPD  Recovery 
lompouna Acaed  Cone  '/» Rec  RPD Limit  Limits 

Benzene          '     50.0  53.0 106 6     15  5S -.135 
Cniorobenzene          50.0  52.0 104 12    19  56 - 126 
1,1-Dicnloroetnene     50.0  51.0 102 6     16  58- 136 
Toluene               50.0  59.0 113 9     20  56 - 135 
Tncnloroetnene        50.0  54.0 10S 14    22  52 - 143 

Concentration Units: ug/i 

RPZ":  0 out of 5 outsice QC limits. 
So ike Recoveries: 0 out of 10 outsice QC limits. 

nnnn^r 



FCRM 3Aa 

VOLATILE LABORATORY CONTROL RECOVERY 

.B.ZI:   Specializee Assays, Inc 

BDG: 117229 

Project: WüRTSfiliH BIOVcNiING 

QC broup: 4/Pi 

Jc-fiiDounc 

Known 
Value Ccnc 

Benzene 
Bromooenzene 
Bro*ocniorometharie 
Brofiioform 
Bromcmetnane 
n-Butyloenzene 
sec-ButylDenzene 
i-3utyiDenzene 
Carbon tetrachiorice 
CMloroosnzene 
Cnioroetnane 
CM loroform 
Cniorometnane 
2-Chiorotoluene 
4-Ch ioroto luene 
1,E-Dibromo-3-chiDrapropane 
DiDTomocnloroiTiethane 
1,2-Dibromoetnane 
D i a r o mo me than e 
1.£-Dicniorobenzene 
I,3-Dicniorobenzene 
I, 4-Dicnlorobenzene 
Dichiorooifiuorometnane 
1, 1-Dicnioroetnar.e 
i .£-Dicnioroetnane 
1, i-Dicnioroetnene 
cie-i.E-L'icnioroetnene 
trans-1,£-Dicnioroethene 
i jE-DicniorooroDane 
1,3-Dicnloropropane 
2,2-Dichioroarooane 
1,1-Dic.nioropropene 
cis-1,3-Dichioronropene 
trans-1 ,3-Dicnloropropsne 
Etnyicenzene 
hexacnIoroQutadisne 
Isopropyloenzene 
4-Isooropyltoluene 
^ethyiene cniorice 

50 56 ilE 73-136 
50 61 122 76-138 
50 57 114 65-145 
50 6E 124 50-146 
50 46 92 47-145 
50 56 112 72-142 
50 53 106 65-148 
50 51 102 74-132 
50 5S 104 65-134 
50 5S 104 72-133 
50 43 86 60-152 
50 6E 1E4 75-138 
50 42 34 53-152 
50 53 116 75-137 
50 57 114 73-137 
50 56 HE 70-130 
50 57 114 60-141 
50 58 116 66-142 
50 60 120 70-139 
50 53 106 72-139 
50 .  53 106 72-134 
50 102 74-123 
50 104 52-150 
50 56 112 .70-142 
50 61 122 73-144 
50 50 100 68-141 
50 53 116 70-144 
50 56 112 68-131 
50 57 114 74-140 
50 6E 124 75-137 
50 53 106 53-133 
50 56 112 70-140 
50 53 116 69-130 
50 5? us 64-133 
50 56 iis 71-141 
50 43. 96 58-140 
50 54 108 70-147 
50 50 100 68-138 
50 60 120 64-154 00901G 



FORM 3Aa 

VOLATILE LABORATORY CONTROL RECOVERY 

•_aü: Soeciaiizec Assays, Inc. 

Nasntnaiene. 
■ n-^vopyinenzene 
Styrene 
1,1,1 , E-7etrachloroetnane 
i, 1,2,E-Tetracn'ioroetnane 
Tetracnioroetnene 

Toluene 
1, 2,3-TrichioroDenzene 
I,£,4-Trichiorübenzsne 
1,1,1-Tricnioroet-nane 
i,i,S-Tri en ioroetnane 
Tri-cxiloroethene 
1 ,2,3-TrichiöroproDane 
1,2,4-Trimet.nylDsnzene 
l,3,5-Trimetnyibenzene 
Vinyl chloride 
Bromoaichiorome than e 
o-Xyiens 
m,D-Xylene 
Tr i en 1 or of i uorometnane 

Concentration units: ug/i 

Recoveries: 0 out of 59 outside QC limits 

t-'roject: WURTSd 1 i i-i   B i UVti 

50 61 1EE 42-153 
50 57 114 5E-168 
50 54 1 OS 68-137 
50 54 10S 67-135 
50 63 126 64-155 
50 50 100 69-13E 

50 57 114 75-136 
50 55 no 48-152 
50 5£ 104 55-142 
50 55 110 73-136 
50 60 1E0 72-133 
50 50 100 73-136 
50 64 128 53-147 
50 53 106 73-138 

50 54 108 74-137 
50 44 38 54-154 

50 6E 1E4 69-136 
50 56 US 70-145 
50 55 110 63-156 
50 48 96 66-142 

000Ö nil 



SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

SE25-23 

Matr i x: Soii 
7.  Dry Weight:       90. 
Units: ug/kg dry weight 
Dilution Factor: 125. 
Analysis Method: SW8260B 
Delivery Group: 117229 
Instrument: HP—2 

Lab Samp 1e ID: 
Date Samp led: 
Date Received: 
Analysis Date: 
Analysis Time: 

98-A127165 
10/14/98 
10/16/98 
10/19/98 
11: 14 

Sample GC Group: 4754 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION FLAG 

144-10-5   1-Chlorohexane   
71-43-2 Benzene  
108-86-1 -.- Bromobenzene  
124-48-i  Bromoch loromethane   
75-25-2 Bromoform  
74-83-9 Bromomethane  
104-51-8 n-Butylbenzene  
135-98-8   sec-Butylbenzene   
98-06-6   t-Butylbenzene   
56-23-5 Carbon tetrachloride   
108-90-7 Chlorobenzene  
75-00-3 Chloroethane   
67-66-3 Chloroform  
74-87-3 Chloromethane  . . . 
95-49-8 2-Chlorotoluene   
106-43-4   4-Chlorotoluene   
96-12-8 1, 2-Dibromo-3-chloropropane 
124-48-1  Dibromoch 1 oromethane   
74-95-3 1» 2-Dibromoethane  
74-95-3 Dibromomethane  
95-50-1   1,2-Dichlorobenzene   
541-73-1   1> 3-Dichlorobenzene   
106-46-7   1>4-Dichlorobenzene   
75-71-8 Dichlorod i f luoromethane . . . 
75-34-3   1,1-Dichloroethane   
107-06-2   1,2-Dichloroethane   
75-35-4   1,1-Dichloroethene   
156-59-2   cis-l>2-Dich1oroethene .... 
156-60-5 trans-1» 2-Dich1oroethene . . 
78-87-5 1* 2-Dichloropropane  
142-28-9 1> 3-Dichloropropane  
594-20-7 2, 2-Dichloropropane   
563-58-6 1> 1—Dich 1oropropene   
10061-01-5 cis-l>3-Dichloropropene . . . 
10061-02-6   trans-1,3-Dich1oropropene . 
100-41-4 Ethy lbenzene  
87-68-3   Hexachlorobutadiene   
98-82-8   Isopropylbenzene   
99-87-6 4-Isopropy 1 toluene   

347. . . U 
278. . . U 
273. . . U 
278. . . U 
833. . . U 
694. . . U 
694. . . U 
972. . . U 
972. . . U 
1390 . . U 
278. . . U 
694. . . U 
278. . . U 
972. . . U 
273. . . U 
417. . . U 
139. . . U 
417. . . U 
417. . . U 
1390 . . U 
278. . . U 
833. . . U 
278. . . U 
694. . . U 
278. . . U 
417. . . u 
833. . . u 
833. . . u 
417. . . u 
278. . . u 
278. .. . u 
2780 .. . u 
694. .. . u 
694. .. . u 
694. .. . u 
3470 
694. .. . u 
1110 .. . u 
833. .. no 080123 

C0PY1 
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SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

SE25-23 

Matrix: Soil 
7. Dry Weight; 
Units: ug/kg 

90. 
dry weight 

Lah Sample ID: 
Date Sampled: 
Date Received: 

98-A127165 
10/14/98 
10/16/98 

FORM I 

CAS NUMBER ANALYTE 

loride 

ene 

achloroethane 
ach loroethane 
thene   

75-09-2 Methylene ch 
9 i-20-3 Naphthalene 
i03-65-i  n-PropyIbenz 
100-42-5 Styrene .... 
630-20-6 1, 1, i, 2-Tetr 
79-34-5 1,1,2, 2-Tetr 
127-18-4 :' Tetrach loroe 
108-S8-3 Toluene .... 
87-61-6 1,2, 3-Trichl 
120-32-1  1,2, 4-Trichl 
71-55-6 1,1, 1-Trichl 
79-00-5   1,1,2-Trichl 
79-01-6 Tr ich loroeth 
96-18-4 1,2, 3-Trichl 
95-63-6 1,2, 4-Trimet 
108-67-8 1,3, 5-Trimet 
75-01-4 Vinyl chlori 
75-27-4   Bromodichlor 
6615 o-Xylene  
6616 m, p-Xylene  
75-69-4 Trichlorof luoromethane 

orobenzene . 
orobenzene . 
oroethane . . 
oroethane . . 
ene   
oropropane . 
hylbenzene . 
hylbenzene . 
de   
omethane . . . 

CONCENTRATION   FLAG 

278. .... U 
1250 .... 
278. .... U 
278  U 
417  U 
278. .... U 
972. .... U 
694. .... U 
278. .... U 
278. .... U 
556. .... U 
694. .... U 
1390 .... U 
2780 .... U 
7220 .... 
2500 .... 
1250 .... U 
556. .... U 
694. .... U 
14000 .... 
556. .... U 

C0PY1 
000130 
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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 

SE5-23 

Matr i x: Soi1 
7. Dry Weight:       90. 
Units: ug/kg dry weight 
Dilution Factor: 125. 
Analysis Method: SW8260B 
Delivery Group: 117229 
Instrument: HP-2 

Lafa Sample ID: 
Date Sampled: 
Date Received: 
Analysis Date: 
Analysis Time: 

98-A127166 
10/14/98 
10/16/98 
10/19/98 
11: 50 

Sample GC Group: 4754 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION FLAG 

144-10-5   i-Chlorohexane   
71-43-2   Benzene   
108-86-1 -- Bromobenzene  
124-48-1  Bromochloromethane   
75-25-2  Bromoform  
74-33-9 Bromomethane  
104-51-8   n-Butylbenzene   
135-98-8   sec-Butylbenzene   
98-06-6   t-Butylbenzene   
56-23-5 Carbon tetrachloride   
108-90-7 Chlorobenzene  
75-00-3 Chloroethane  
67-66-3 Chloroform  
74-37-3   Chloromethane   
95-49-8 2-Chlorotoluene  
106-43-4 4-Chlorotoluene  
96-12-8   1,2-Dibromo-3-chloropropane 
124-48-1  Dibromochloromethane   
74-95-3   1>2-Dibromoethane   
74-95-3 Dibromomethane  
95-50-1     1>2-Dichlorobenzene     
541-73-1  1* 3-Dichlorobenzene  
106-46-7 1» 4-Dichlorobenzene  
75-71-8 Dichlorodif luoromethane . . . 
75-34-3   1>  1-Dichloroethane   
107-06-2   1>2-Dichloroethane   
75-35-4   1>1-Dichloroethene   
156-59-2  cis-1»2-Dich1oroethene .... 
156-60-5 trans-1»2-Dich1oroethene . . 
73-87-5 1> 2-Dichloropropane   
142-28-9 1> 3-Dichloropropane  
594-20-7   2,2-Dichloropropane   
563-58-6     1>1-Dichloropropene     
10061-01-5 cis-1,3-Dichloropropene . . . 
10061-02-6  trans-1,3-Dichloropropene . 
100-41-4   Ethylbenzene   
87-68-3 Hexachlorobutad iene  
93-32-8   Isopropylbenzene   
99-37-6   4-Isopropyltoluene   

347. . . U 
278. . . U 
278. . . U 
273. . . U 
833. . . U 
694. . . U 
694. . . U 
556. . . J 
972. . . U 
1390 . . U 
273. . . U 
694. . . U 
273. . . U 
972. . . U 
273. . . U 
417. . . U 
139. . . U 
417. . . U 
417. . . U 
1390 . . U 
273. . . U 
833. . . U 
278. . . U 
694. . . U 
273. . . U 
417. . . U 
833. . . U 
833. . . u 
417. .. . u 
273. .. . u 
273. .. . u 
2780 . . . u 
694. . . . u 
694. .. . u 
694. .. . u 
2360 
694. .. . u 
1110 .. . u 
833. .. . u 000131 

C0PY1 



SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

SE5-23 

Matrix: Soil 
"A   Dry Weight: 
Units: ug/kg dry 

90. 
meight 

Lab Sample ID: 
Date Sampled: 
Date Received: 

98-A127166 
10/14/98 
10/16/98 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

75-09-2 Me 
91-20-3 Ha 
103-65-1  n- 
100-42-5 St 
630-20-6 1. 
79-34-5 1> 
127-18-4 .-. Te 
108-38-3   To 
87-61-6 1* 
120-82-1 1> 
71-55-6 1, 
79-00-5 1> 
79-01-6   Tr 
96-13-4 1, 
95-63-6 1> 
108-67-3 1> 
75-01-4 Vi 
75-27-4   Br 
6615 o- 
6616 m. 
75-69-4   Tr 

thylene chloride   
phthslene   
Propylbenzene   
yrene  
i,1,2-Tetrachioroethane 
1,2.2-Tetrachloroethane 
trachloroethene   
luene   
2>3-Trichlorobenzene ... 
2>4-Trichlorobenzene ... 
1> 1-Trichloroethane . . . . 
1/2-Trichloroethane . . . . 
ichloroethene   
2> 3-Trichloropropane . . . 
2.1 4-Trimethylbenzene ... 
3,5-Trimethylbenzene . . . 
nyl chloride   
omodich 1oromethane  
Xylene   
p-Xy1ene   
ich lorofluoromethane . . . 

278. 
972. 
278. 
278. 
4i7. 
278. 
972. 
694. 
273. 
278. 
556. 
694. 
1390 
2730 
972. 
2220 
1250 
556. 
694. 
10800 
556. 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 

U 

000132 
C0PY1 



SPECIALIZED ASSAYS, INC. 

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

Sample I d en t i f ication 

SB5-12 

Matr i x: Soi 1 
"/. Dry Weight:       95. 
Units: ug/kg dry weight 
Dilution Factor: 5. 
Analysis Method: SW8260B 
Delivery Group:  117229 
Instrument: HP-2 

Lab Sample ID: 
Date Samp led: 
Date Received: 
Analysis Date: 
Analysis Time: 

98-A127167 
10/14/98 
10/16/98 
10/23/98 
O: 39 

Sample QC Group: 4754 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION FLAG 

144-10-5   i-Chlorohexane   
71-43-2   Benzene   
103-86-1 -. Bromobenzene  
124-43-1  Bromochloromethane   
75-25-2 Bromoform  
74-83-9   Bromomethane   
104-51-3 n-Buty Ibenzene .  
135-98-3  sec-ButyIbenzene   
98-06-6   t-ButyIbenzene   
56-23-5 Carbon tetrach1 oride   
108-90-7   Chlorobenzene   
75-00-3   Chloroethane   
67-66-3   Chloroform   
74-37-3 Chloromethane ■  
95-49-3 2-Chlorotoluene  
106-43-4 4-Chlorotoluene  
96-12-8   1>2-Dibromo-3-chloropropane 
124-48-1  Dibromoch loromethane   
74-95-3   1>2-Dibromoethane   
74-95-3   Dibromomethane   
95-50-1   1,2-Dichlorobenzene   
541-73-1   1> 3-Dichlorobenzene   
106-46-7   1>4-Dichlorobenzene   
75-71-3 Dichlorodifluoromethane . . . 
75-34-3   1»1-Dichloroethane   
107-06-2   1,2-Dichloroethane   
75-35-4   1>1-Dichloroethene   
156-59-2   cis-1»2-Dichloroethene .... 
156-60-5 trans-1,2-Dich1oroethene . . 
78-87-5 1> 2-Dichloropropane     
142-28-9 1* 3-Dichloropropane  
594-20-7 2.. 2-Dichloropropane   
563-53-6   1,1-Dichloropropene   
10061-01-5 cis-1)3-Dichloropropene . . . 
10061-02-6   trans-1»3-Dichloropropene . 
100-41-4   Ethylbenzene   
87-68-3   Hexachlorobutadiene   
93-32-8 Isopropy1 benzene  
99-37-6 4-Isopropy 1 toluene   

C0PY1 

13. 2 . .    U 
10. 5 . .    U 
10. 5 . .    U 
10. 5 . .    U 
31. 6 . .    U 
26. 3 . .    U 
26. 3 . .    U 
36. 3 . .    U 
36. 8 . .    U 
52. 6 . .    U 
10. 5 . .    U 
26. 3 . .    U 
10. 5 . .    U 
36. 8 . .    U 
10. 5 . .    U 
15. 8 . .    U 
5. 3 . .    U 
15. 8 . .    U 
15. 8 .    U 
52. 6 . .    U 
10. 5 . .    U 
31. 6 . .    U 
10. 5 . .    U 
26. 3 . .    U 
10. 5 . .    U 
15. 8 . .    U 
31. 6 . .    U 
31. 6 . .   u 
15. 8 . .   u 
10. 5 . .   u 
10. 5 . .   u 
105. . .   u 
26. 3 . .   u 
26. 3 . .   u 
26. 3 . . .   u 
15. 8 . . .   u 
26. 3 . . .   u 
42. 1 . . .   u 
31. 6 .. .   u 000133 



jj ji ; i N SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

SB5-12 

Matr i x: So i1 
"/. Dry Weight:       95. 
Units: ug/kg dry weight 

Lab Sample ID: 
Date Samp led: 
Date Received: 

98-A127167 
10/14/98 
10/16/98 

FORM I 

CA5 NUMBER ANALYTE CONCENTRATION   FLAG 

z ene 

rachloroethane 
rachloroethane 
ethene  . 

75-09-2 Methylene chloride 
91-20-3 Naphthalene  
103-65-1  n-Propy lben 
i 00-42-5 Styrene . . . 
630-20-6 1,1» 1,2-Tet 
79-34-5 1,1*2, 2-Tet 
127-13-4 ." Tetrachloro 
108-33-3 Toluene . . . 
87-61-6 1,2, 3-Trich 
120-32-1  1,2, 4-Trich 
71-55-6 1,1, 1-Trich 
79-00-5 1,1, 2-Trich 
79-01-6 Trichloroet 
96-13-4 1,2, 3-Trich 
95-63-6 . 1,2, 4-Trime 
108-67-8 1,3, 5-Trime 
75-01-4   Vinyl chlor 
75-27-4 Bromodichlo 
6615 o-Xylene . . 
6616 m, p-Xylene 
75-69-4 Trichlorof 1 

lorobenzene .. 
lorobenz ene . . 
loroethane ... 
1 oroethane . . . 
h ene   
loropropane .. 
thylbenz ene . . 
thylbenz ene . . 
i d e '. 
romethane .... 

uoromethane 

10. 5 . .    U 
10. 5 . .    U 
10. 5 . .    U 
10. 5 . .    U 
15. 8 . .    U 
10. 5 . .    U 
36. 3 . .    U 
26. 3 . .    U 
10. 5 . .    U 
10. 5 . .    U 
21. 1 . .    U 
26. 3 . .    U 
52. 6 . .    U 
105. . .    U 
36. 8 . .    U 
15. 8 . .    U 
47. 4 . .    U 
21. 1 . .    U 
26. 3 . .    U 
15. 8 . .    U 
21. 1 . . .    U 

000134 

C0PY1 



SPECIALIZED ASSAYS, INC. 

2960 Foster Creighion Dr. 
RO. Box 40566 
Nashville, TN 37204-0566 
Phone 1-615-726-0177 

Sample Identification 

SB18A-2Ö 

Matrix: Soil 
'A  Dry Weight:       92. 
Units: ug/kg dry tueight 
Dilution Factor: 125. 
Analysis Method: SWS260B 
Delivery Group: 117229 
Instrument: HP-2 

Lab Sample ID: 
Date Sampled: 
Date Received: 
Analysis Date: 
Analysis Time: 

9S-A127168 
10/14/98 
10/16/98 
10/19/98 
13: 03 

Sample GC Group: 4754 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION FLAG 

144-10-5 i-ChlorohexariE   . . . . 
71-43-2     Benzene     
103-36-1-. .......Bromobenzene  
124-48-1  Bromoch 1 or ome thane 

-25-2 Bromoform 

[ 

I 

74-33-9 Bromomethane   
104-51-8   n-Butylbenzene   
135-98-3   sec-Butylbenzene   
98-06-6   t-Butylbenzene   
56-23-5 Carbon tetrachlori de   
103-90-7   Chlorobenzene   
75-00-3 Chloroethane   
67-66-3   Chloroform   
74-87-3   Chloromethane   
95-49-8 2-Chlorotoluene   
106-43-4 4-Chlorotoluene   
96-12-3   1,2-Dibromo-3-chloropropane 
124-48-1  Di bromoch 1 oromethane  
74-95-3   1,2-Dibromoethane   
74-95-3   Dibromomethane   
95-50-1   1,2-Dichlorobenzene   
541-73-1   1,3-Dichlorobenzene   
106-46-7   1,4-Dichlorobenzene   
75-71-8  Dichlorodifluoromethane . . . 
75-34-3 1, 1-Dichloroethane   
107-06-2 1> 2-Dichloroethane   
75-35-4   1>1-Dichloroethene   
156-59-2   cis-1»2-Dich1oroethene .... 
156—60-5 trans-l> 2-Dich1oroethene . . 
73-37-5   1,2-Dichloropropane   
142-28-9   1,3-Dichloropropane   
594-20-7   2,2-Dichloropropane   
563-53-6   1,  1-Dich1oropropene   
10061-01-5  cis-lj3-Dichloropropene ... 
10061-02-6   trans-l>3-Dichloropropene . 
i00-41-4 Ethyl benzene   
87-68-3 Hexach 1 orobutad i ene   
98-82-8   Isopropylbenzene   
99-37-6   4-Isopropyltoluene   

C0PY1 

340. U 
272. U 
272. U 
272. U 
315. U 
679. U 
679. U 
951. U 
951. U 
1360 U 
272. U 
679. U 
272. U 
951. U 
272. U 
408. U 
136. U 
408. U 
403. U 
1360 U 
272. U 
815. U 
272. U 
679. U 
272. U 
408. U 
315. u 
315. u 
403. u 
272. u 
272. u 
2720 u 
679. u 
679. u 
679. u 
815. 
679. u 
1090 u 
815. u 

00013G 



SPECIALIZED ASSAYS, INC. 

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

ix: Soil 
7. Dry Weight:        92. 
Units: ug/kg dry weight 

Sample Identification 

SB18A-20 

Lab Sample ID: 
Date Samp led: 
Date Received: 

98-A127168 
10/14/98 
10/16/98 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION 

75-09-2 Methylene c 
91-20-3 Naphthalene 
103-65-1  n-Propy lb en 
100-42-5 Styrene . . . 
630-20-6 1,1,1» 2-Tet 
79-34-5 1, 1, 2, 2-Tet 
127-18-4 .-- Tetrachloro 
10S-SS-3  . Toluene . . . 
87-61-6 1,2, 3-Trich 
120-82-1  1,2, 4-Trich 
71-55-6 1,1, 1-Trich 
79-00-5   1,1,2-Trich 
79-01-6 Trichloroet 
96-18-4 1,2, 3-Trich 
95-63-6 1,2, 4-Trime 
108-67-S 1,3, 5-Trime 
75-01-4  Vinyl chlor 
75-27-4 Bromodichlo 
6615 o-Xylene . . 
6616 m, p-Xylene 
75-69-4 Trichlorof 1 

h loride 

z ene 

rachloroethane 
rachloroethane 
ethene   

lorobenzene . . 
lorqbenzene . . 
1oroethane ... 
1oroethane ... 
hene   
loropropane .. 
thy 1 benzene . . 
thy 1 benzene . . 
ide  
romethane .... 

uoromethane 

hL/d. 
543. 
272. 
272. 
408. 
272. 
951. 
679. 
272. 
272. 
543. 
679. 
1360 
2720 
9380 
5840 
1220 
543. 
679. 
6520 
543. 

FLAG 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 

U 

C0PY1 

000133 



SPECIALIZED ASSAYS, INC. 

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

Matrix: Soil 
'/. Dry Weight:       95. 
Units: ug/kg dry weight 
Dilution Factor: 125. 
Analysis Method: SWB260B 
Delivery Group: 117229 
Instrument: HP-2 

Sample Identification 

SB7-20 

Lab Sample ID: 
Date Sampled: 
Date Received: 
Analysis Date: 
Analysis Time: 

98-A127169 
10/14/98 
10/16/98 
10/19/98 
13: 39 

Sample QC Group: 4754 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

144-10-5   i-Chlorohexane   
71-43-2   Benzene   
108-36-1 '. Bromobenzene  
124-48-1    Broirioch loromethane     
75-25-2 Bromoform  
74-83-9 Bromomethane  
104-51-8   n-Butylbenzene   
135-98-8   sec-Butylbenzene   
93-06-6   t-Butylbenzene   
56-23-5 Carbon tetrach 1 oride   
108-90-7   Chlorobenzene   
75-00-3 Chloroethane  
67-66-3 . . .' Chloroform  
74-87-3 Chloromethane  
95-49-8   2-Chlorotoluene   
106-43-4 4-Chlorotoluene  
96-12-8 1* 2-Dibromo-3-chloropropane 
124-48-1  Dibromochloromethane   
74-95-3   1>2-Dibromoethane   
74-95-3   Dibromomethane   
95-50-1   1> 2-Dichlorobenzene   
541-73-1   1>3-Dichlorobenzene   
106-46-7 1» 4-Dichlorobenzene  
75-71-8 Dichlorodifluoromethane . . 
75-34-3   1»1-Dichloroethane   
107-06-2 1* 2-Dichloroethane   
75-35-4   1> 1-Dichloroethene   
156-59-2  cis-1»2-Dich1oroethene ... 
156-60-5   trans-1.2-Dich1oroethene . 
78-87-5 . . 1>2-Dichloropropane   
142-28-9 1» 3-Dichloropropane  
594-20-7   2,2-Dichloropropane   
563-58-6   1>  1-Dichloropropene   
10061-01-5   cis-1,3-Dichloropropene .. 
10061-02-6   trans-1,3-Dichloropropene 
100-41-4 Ethy lbenzene  . . . 
87-68-3 Hexachlorobutad iene   
98-32-8   Isopropylbenzene   
99-87-6 4-1sopropy1 toluene   

329. ... U 
263. ... U 
263. ... U 
263. ... U 
789. ... U 
653. ... U 
653. ... U 
921. ... U 
921. ... U 
1320 ... U 
263. ... U 
653. ... U 
263. ... U 
921. ... U 
263. ... U 
395. ... U 
132. ... U 
395. ... U 
395. ... U 
1320 ... U 
263. ... U 
789. ... U 
263. ... U 
658. ... U 
263. ... u 
395. ... u 
789. ... u 
789. . .. . u 
395. . . . . u 
263. . . . . u 
263. . .. . u 
2630 . . . . u 
653. . .. . u 
653. . . . . u 
658. . .. . u 
395. . .. . u 
658. . .. . u 
1050 . .. . u 
1970 00013' 

C0PY1 



SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

SB7-20 

Matrix: Soil 
'/. Dry Weight:       95. 
Units: ug/kg dry weight 

Lab Sample ID: 
Date Sampled: 
Date Received: 

98-A127169 
10/14/98 
10/16/98 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION 

75-09-2  Methyl 
91-20-3 Naphth 
103-65-1  n-Prop 
100-42-5 Styren 
630-20-6 i, 1, i, 
79-34-5 1, 1, 2, 
127-18-4 ".' Tetrac 
108-3S-3   Toluen 
87-61-6 1> 2., 3 
120-82-1  1, 2, 4 
71-55-6 1» 1>  1- 
79-00-5 1,1,2- 
79-01-6 Trichl 
96-18-4 1, 2, 3- 
95-63-6 1> 2, 4- 
108-67-8 1. 3, 5- 
75-01-4 Vinyl 
75-27-4 Brouiod 
6615 o-Xy le 
6616 m> p-Xy 
75-69-4 Trichl 

ene chloride   
alene   
ylbenz ene  
e   
2-Tetrach1 oroethane 
2-Tetrachloroethane 
hloroethene   
e  
Trichlorobenzene ... 
Trichlorobenzene ... 
Trichloroethane .... 
Trichloroethane .... 
oroethene   
Trichloropropane ... 
Trimethylbenzene ... 
Trimethylbenzene ... 
chloride   
ichloromethane     
ne  
lene  
orofluoromethane   . . . 

263. 
3030 
263. 
263. 
395. 
263. 
921. 
658. 
263. 
263. 
526. 
658. 
1320 
2630 
27100 
10900 
1180 
526. 
8950 
26200 
526. 

FLAG 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

U 

oooi:i3 

C0PY1 



SPECIALIZED ASSAYS, INC. 

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

Matr i x: So i1 
7. Dry Weight:       88. 
Units: ug/kg dry weight 
Dilution Factor: 5. 
Analysis Method: SW8260E 
Delivery Group:  117229 
Instrument: HP-2 

Sample Identification 

SB28-21 

Lab Sample ID: 
Date Sampled: 
Date Received: 
Analysis Date: 
Analysis Time: 
Sample GC Group 

98-A127170 
10/14/98 
10/16/98 
10/23/98 
1: 15 

: 4754 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION 

144-10-5   1-Chlorohexane   
71-43-2 Benzene  
108—36-1 .- Bromobenzene   
124-48-1  Bromochloromethane   
75-25-2 Bromof orm  
74-83-9  Bromomethane   
104-51-8 n-Butylbenzene  
135-98-8   sec-Butylbenzene   
98-06-6   t-Butylbenzene   
56-23-5 Carbon tetrachlori de   
108-90-7 Chlorobenzene  
75-00-3 Chloroethane   
67-66-3 Chloroform  
74-87-3 Chloromethane  
95-49-8   2-Chlorotoluene   
106-43-4 4-Chlorotoluene   
96-12-8 1> 2-Dibromo-3-chloropropane 
124-48-1  Dibromoch1oromethane  
74-95-3 1» 2-Dibromoethane  
74-95-3   Dibroroomethane   
95-50-1 1,2-Dichlorobenzene  
541-73-1   1,3-Dichlorobenzene   
106-46-7 1> 4-Dichlorobenzene  
75-71-8 Dich lorod i f luoromethane . . . 
75-34-3   1>1-Dichloroethane   
107-06-2   1,2-Dichloroethane   
75-35-4 1, 1-Dichloroethene . .  
156-59-2 cis-li 2-Dichloroethene   .... 
156-60-5 trans-1. 2-Dich1oroethene   . . 
78-87-5 1» 2—Dich 1oropropane  
142-28-9 1* 3-Dichloropropane  
594-20-7 2, 2-Dichloropropane  
563-58-6 1, 1-Dichloropropene   
10061-01-5   cis-1»3-Dich1oropropene ... 
10061-02-6  trans-1,3-Dich1oropropene . 
100-41-4 Ethy lbenzene   
87-68-3 Hexach 1 orobutad iene  
98-32-3   Isopropylbenzene   
99-87-6 4-Isoprop y 1 toluene   

2 
4 
4 
4 
1 
4 
4 
8 
8 

14. 
11. 
11. 
11. 
34. 
28. 
28. 
39. 
39. 
56. 8 
11. 4 
28. 4 
11. 4 
39. 8 
11. 4 
17" 0 
5. 7 
17. 0 
17. 
56. 
11. 
34. 
11. 
28. 
11. 
17. 
34. 
34. 
17. 
11. 
11. 
114. 
28. 4 
28. 4 
28. 4 
17. 0 
28. 4 
45. 5 
34. 1 

O 
8 
4 
1 
4 
4 
4 
0 
1 
1 
0 
4 
4 

FLAG 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

§00139 

C0PY1 



SPECIALIZED ASSAYS, INC. 

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

Matr i x: So i1 
7. Dry Weight:       88. 
Units: ug/kg dry weight 

Sample Identification 

SB28-21 

Lafa Sample ID: 
Date Sampled: 
Date Received: 

98-A127170 
10/14/98 
10/16/98 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

75-09-2 Methylene chloride  
91-20-3 Naphthalene  
103-65-1  n-Propy lbenzene  
100-42-5 Styrene  
630-20-6     1>1» 1,2-Tetrachloroethane 
79-34-5     1> 1'2>2-Tetrachloroethane 
127-18-4 Tetrachloroethene  
108-88-3 Toluene  
87-61-6 1> 2,3-TrichloTobeniene   . . . 
120-82-1    1> 2> 4-Trichlorobenzene   . . . 
71-55-6 1>1» 1-Trichloroethane . . . . 
79-00-5 1> 1> 2-Trichloroethane   . . . . 
79-01-6  IT ichloroethene  
96-13-4 1>2,3-Trichloropropane ... 
95-63-6 1> 2., 4-Trimethylbenzene . . . 
103-67-8 1.3, 5-Trimethylbenzene . . . 
75-01-4 Vinyl chloride  
75-27-4 Bromodich loromethane  
6615 o-Xylene  
6616 m> p-Xylene  
75-69-4 Trichlorofluoromethane . . . 

11. 4 . .    U 
11. 4 . .    U 
11. 4 . .    U 
11. 4 . .    U 
17. 0 . .    U 
11. 4 . .    U 
39. 8 . .    U 
28. 4 . .    U 
11. 4 . .    U 
11. 4 . .    U 
22. 7 . .    U 
28. 4 . .    U 
56. 8 . .    U 
114. . .    U 
39. 8 . .    U 
17. 0 . .    U 
51. 1 . .    U 
22. 7 . .    U 
28. 4 . .    U 
17. 0 . . .    U 
22. 7 . . .    U 

000140 

C0PY1 



SPECIALIZED ASSAYS, INC. 

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

Matrix: Soil 
V.   Dry Weight: 
Units: ug/kg dry 
Dilution Factor: 
Analysis Method: 
Delivery Group: 
Instrument: HP-2 

85. 
weight 
125. 
SW8260E 
117229 

Sample Identification 

SB8-21 

Lab Sample ID: 
Date Sampled: 
Date Received: 
Analysis Date: 
Analysis Time: 

98-A127171 
10/14/98 
10/16/98 
10/19/98 
14: 52 

Sample GC Group: 4754 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION FLAG 

144-10-5   1-Chlorohexane   
71-43-2 Benzene   
108—86-1 ." Bromobenzene   
124-48-1  Bromochloromethane   
75-25-2 Bromof orm  
74-83-9 Bromomethane  
104-51-8 . n-Butylbenzene  
135-98-8   sec-Butylbenzene   
98-06-6   t-Butylbenzene   
56-23-5 Carbon tetrachloride  
108-90-7 Ch lorobenzene  
75-00-3 Chloroethane  
67-66-3 Chloroform  
74-87-3 Ch loromethane  
95-49-8 2-Chlorotoluene  
106-43-4 4-Chlorotoluene  
96-12-8   1>2-Dibromo-3-chloropropane 
124-48-1  Dibromoch loromethane  
74-95-3   1>2-Dibromoethane   
74-95-3 Dibromomethane  
95-50-1  1» 2-Dichlorobenzene  
541-73-1   . 1>3-Dichlorobenzene  
106-46-7 1» 4-Dichlorobenzene  
75-71-8 Dichlorodifluoromethane . . . 
75-34-3   1,1-Dichloroethane   
107-06-2 1» 2-Dichloroethane  
75-35-4   1>1-Dichloroethene   
156-59-2   cis-L2-Dichloroethene .... 
156-60-5 trans-l> 2-Dich1oroethene . . 
78-87-5   1,2-Dichloropropane   
142-28-9   1,3-Dichloropropane   
594-20-7 2> 2-Dichloropropane  
563-58-6   1> 1-Dichloropropene   
10061-01-5  cis-l>3-Dichloropropene ... 
10061-02-6  trans-1.3-Dichloropropene . 
100-41-4 Ethylbenzene   
87-68-3 Hexachlorobutadiene  
98-82-8   Isopropylbenzene   
99-B7-6 4-Isopropy 1 toluene   

C0PY1 

368. . . U 
294. . . U 
294. . . U 
294. . . U 
882. . . U 
735. . . U 
735. . . U 
1030 . . U 
1030 . . U 
1470 . . U 
294. . . U 
735. . . U 
294. . . U 
1030 . . U 
294. . . U 
441. . . U 
147. . . U 
441. . . U 
441. . . U 
1470 . . U 
294. . . U 
882. . . U 
294. . . U 
735. . . U 
294. . . U 
441. . . U 
882. .. u 
882. . . u 
441. . . u 
294. . . u 
294. .. u 
2940 .. . u 
735. .. . u 
735. .. . u 
735. .. . u 
588. 
735. .. . u 
1180 ... u 
882. .. . u 

000141 



SPECIALIZED ASSAYS, INC. 

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

Mafcr i x:    So i 1 
%  Dry   Weight: 
Uni ts:    ug/kg dry 

es. 
tueigh t 

Sample   Identification 

SB8-21 

Lab Sample ID: 
Date Sampled: 
Date Received: 

98-A127171 
10/14/98 
10/16/98 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION 

75-09-2 Me 
91-20-3   Na 
103-65-1  n- 
100-42-5   St 
630-20-6 i, 
79-34-5 1, 
127-18-4 v Te 
108-83-3   To 
87-61-6 1, 
120-32-1  1, 
71-55-6 1, 
79-00-5 1, 
79-01-6 Tr 
96-18-4 1, 
95-63-6 1, 
108-67-8 1, 
75-01-4 Vi 
75-27-4 . . Br 
6615 o- 
6616 m, 
75-69-4   Tr 

thylene chloride   
phthalene   
PropyIbenzene   
yrene .  
1>1,2-Tetrachloroethane 
1»2/2-Tetrachloroethane 
trachloroethene   
luene   
2,3-Trich1orobenzene . . . 
2,4-Trich1orobeniene ... 
1,1-Trich1oroethane .... 
1> 2-Trichloroethane . . . . 
ichloroethene   
2> 3-Trich1oropropane . . . 
2)4-TrimethyIbenzene . . . 
3> 5-Trimethylbenzene ... 
nyl chloride   
omodichloromethane   
Xylene   
p-Xylene   
ich lorofluoromethane . . . 

294. 
294. 
294. 
294. 
441. 
294. 
1030 
735. 
294. 
294. 
588. 
735. 
1470 
2940 
1030 
441. 
1320 
588. 
735. 
1760 
588. 

FLAG 

Ü 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 

U 

C0PY1 
009142 



SPECIALIZED ASSAYS, INC. 

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

Sample   Identification 

SB6-22 

Matrix: Soil 
"/. Dry Weight:       89. 
Units: ug/kg dry weight 
Dilution Factor: 125. 
Analysis Method: SUie260E 
Delivery Group: 117229 
Instrument: HP-2 

Lab Sample ID: 
Date Samp led: 
Date Received: 
Analysis Date: 
Analysis Time: 

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

Sample GC Group: 4754 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION FLAG 

144-10-5   1-Chlorohexane   
71-43-2  .Benzene  
108-86-1 -. Bromobenzene   
124-48-i  Bromoch loromethane   
75-25-2   Bromoform   
74-83-9 Bromomethane  
104-51-S   n-ButyIbenzene   
135-98-3   sec-ButyIbenzene   
9S-06-6  t-ButyIbenzene  
56-23-5 Carbon tetrachlori de   
108-90-7 Chlorobenzene  
75-00-3 Chloroethane   
67-66-3 Chloroform  
74-87-3 Ch loromethane ;  
95-49-8 2-Chlorotoluene  
106-43-4 4-Chlorotoluene  
96-12-8   1>2-Dibromo-3-chloropropane 
124-48-1  Dibromoch loromethane   
74-95-3 1> 2-Dibromoethane  
74-95-3 Dibromomethane  
95-50-1  1, 2-Dichlorobenzene   
541-73-1   1»3-Dichlorobenzene   
106-46-7 1> 4-Dichlorobenzene   
75-71-8 . Dich lorodif luoromethane . . . 
75-34-3 1> 1-Dichloroethane     
107-06-2 1» 2-Dichloroethane   
75-35-4   1» 1-Dichloroethene   
156-59-2     cis-l>2-Dichloroethene   .... 
156-60-5 trans-l> 2-Dichloroethene   . . 
78-87-5 , . 1>2-Dichloropropane     
142-28-9 1> 3-Dichloropropane     
594-20-7 2> 2-Dichloropropane     
563-58-6     1>1-Dichloropropene     
10061-01-5 cis-l>3-Dichloropropene   . . . 
10061-02-6    trans-1,3-Dich1oropropene   . 
100-41-4     Ethylbenzene     
S7-6S-3 Hexach lorobutad iene     
93-82-3     IsopropyIbenzene     
99-87-6 4-Isopropy 1 toluene     

351. . . U 
281. . . U 
2B1. . . U 
281. . . U 
843. . . U 
702. . . U 
702. . . U 
983. . . U 
983. . . U 
1400 . . U 
281. . . U 
702. . . U 
281. . . U 
983. . . U 
281. . . U 
421. . . U 
140. . . U 
421. . . U 
421. . . U 
1400 . . U 
281. . . U 
843. . . U 
281. . . U 
702. . . u 
281. . . u 
421. . . u 
843. . . u 
843. . . u 
421. . . u 
281. . . u 
281. . . u 
2810 . . u 
702. . . u 
702. . . . u 
702. . . . u 
16300 
702. .. . u 
1120 .. . u 
1830 000143 

C0PY1 



SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

SB6-22 

Matr i x: Soil 
*/. Dry Weight:       89. 
Units: ug/kg dry weight 

Lab Sample ID: 
Date Sampled: 
Date Received: 

98-A127172 
10/15/98 
10/16/98 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

etrschioroethane 
etrachloroethane 
roethene   

75-09-2 Methylene chloride 
91-20-3 Naphthalene  
103-65-1  n-Propy Ibenzene . . . 
100-42-5 Styrene . 
630-20-6 i , 1 , 1 , 2-T 
79-34-5  . 1, 1, 2, 2-T 
127-18-4 Tetrachlo 
108-8S-3   Toluene . 
87-61-6 1*2, 3-Tri 
120-82-1  1*2, 4-Tri 
71-55-6 1*1* 1-Tri 
79-00-5   1,1,2-Tri 
79-01-6   Trichloro 
96-18-4 1,2, 3-Tri 
95-63-6 1,2, 4-Tri 
108-67-8 1*3, 5-Tri 
75-01-4 . . .. Vinyl chl 
75-27-4 Bromodich 
6615 o-Xylene 
6616 m, p-Xylen 
75-69-4 Trichloro 

ch lorobenzene . 
ch lorobenzene . 
chloroethane .. 
chloroethane .. 
ethene   
chloropropane . 
methyIbenzene . 
methylbenzene . 
oride   
loromethane . . . 

fluoromethane 

281. 
3370 
281. 
281. 
42 i. 
281. 
983. 
702. 
281. 
281. 
562. 
702. 
1400 
2810 
26800 
9410 
1260 
562. 
702. 
51100 
562. 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 

U 

000144 
C0PY1 



SPECIALIZED ASSAYS, INC. 

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

Matr i x: Soi1 
V.   Dry Weight:        97. 
Units: ug/kg dry weight 
Dilution Factor: 5. 
Analysis Method: SW8260B 
Delivery Group:  117229 
Instrument: HP-2 

Sample Identification 

SB9-14 

Lab Sample ID: 
Date Sampled: 
Date Received: 
Analysis Date: 
Analysis Time: 

98-A127173 
10/15/98 
10/16/98 
10/23/98 
0: 03 

Sample QC Group: 4754 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION FLAG 

144-10-5   1-Chlorohexane   
71-43-2 Benzene  
108-86-1 - Bromobenzene   
124-48-1  Bromochloromethane  
75-25-2 Bromof orm  
74-83-9 Bromomethane  
104-51-8 n-Buty Ibenzene  
135-98-8   sec-ButyIbenzene   
98-06-6   t-ButyIbenzene   
56-23-5 Carbon tetrachloride   
108-90-7 Chlorobenzene  
75-0O-3 Chloroethane  
67-66-3 Chloroform  
74-87-3 Chloromethane  
95-49-8   2-Chlorotoluene   
106-43-4 4-Chlorotoluene  
96-12-8   1>2-Dibromo-3-chloropropane 
124-48-1  Dibromoch loromethane   
74-95-3   1>2-Dibromoethane   
74-95-3 Dibromomethane  
95-50-1  1> 2-Dichlorobenzene   
541-73-1   1>3-Dichlorobenzene   
106-46-7  1>4-Dichlorobenzene   
75-71-8 .   Dichlorodifluoromethane ... 
75-34-3 1> 1-Dichloroethane  
107-06-2 1» 2-Dichloroethane  
75-35-4   1»1-Dichloroethene   
156-59-2  cis-1»2-Dichloroethene .... 
156-60-5 trans-1» 2-Dich1oroethene . . 
78-87-5 1» 2-Dichloropropane  
142-28-9   1>3-Dichloropropane   
594-20-7 2, 2-Dichloropropane   
563-58-6     1>1-Dichloropropene     
10061-01-5   cis-1»3-Dichloropropene ... 
10061-02-6 trans-l> 3-Dichloropropene . 
100-41-4 Ethy Ibenzene  
87-68-3 Hexach lorobutad iene  
98-B2-8   IsopropyIbenzene   
99-87-6 4-l5opropy ltoluene   

12. 9 . . .    U 
10. 3 . . .    U 
10. 3 . . .    U 
10. 3 . . .    U 
30. 9 . . .    U 
25. 8 . . .    U 
25. 8 . . .    U 
36. 1 . . .    U 
36. 1 . . .    U 
51. 5 . . .    U 
10. 3 . . .    U 
25. 8 . . .    U 
10. 3 . . .    U 
36. 1 . . .    U 
10. 3 . . .    U 
15. 5 . . .    U 
5. 2 . . .    U 
15. 5 . . .    U 
15. 5 . . .    U 
51. 5 . . .    U 
10. 3 . . .    U 
30. 9 . . .    U 
10. 3 . . .    U 
25. 8 . . .    U 
10. 3 . . .    U 
15. 5 . . .    U 
30. 9 .. .   u 
30. 9 .. .   u 
15. 5 . . .   u 
10. 3 . . .   u 
10. 3 . . .   u 
103. . . .   u 
25. 8 .. .   u 
25. 8 . . .   u 
25. 8 .. .   u 
15. 5 .. .   u 
25. 8 . . .   u 
41. 2 .. .   u 
30. 9 .. .   u 000145 

C0PY1 



SPECIALIZED ASSAYS, INC. 

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

Matr i x: Soi 1 
7. Dry Weight:        97. 
Units: ug/kg dry weight 

Sample Identification 

SE9-14 

Lab Sample ID: 
Date Samp led: 
Date Received: 

9S-A127173 
10/15/98 
10/16/98 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

75-09-2 Methylene chloride  
9 i-20-3 Naphthalene  
103-65-1  n-Propylbenzene   
100-42-5 Styrene  
630-20-6 1,1,1. 2-Tetrach1 oroethane 
79-34-5 1,1,2, 2-Tetrach1 oroethane 
127-18-4 .-■ Tetrachloroethene  
10S-S8-3 Toluene  
87-61-6 1> 2, 3-Trichlorobenzene . . . 
120-32-1  1,2, 4-Trichlorobenzene . . . 
71-55-6   1,1,1-Trichloroethane 
79-00-5 1,1, 2-Trichloroethane . . . . 
79-01-6 Trichloroethene   
96-13-4 1,2, 3-Trichloropropane . . . 
95-63-6 1,2, 4-Trimethylbenzene . . . 
108-67-8   1,3,5-Trimethylbenzene ... 
75-01-4 Vinyl chloride  
75-27-4 Bromodichloromethane  
6615 o-Xylene  
6616 m, p-Xylene  
75-69-4 Trichlorofluoromethane . . . 

10. 3 . .    U 
10. 3 . .    U 
10. 3 . .    U 
10. 3 . .    U 
15. 5 . .    U 
10. 3 . .    U 
36. 1 . .    U 
25. 8 . .    U 
10. 3 . .    U 
10. 3 . .    U 
20. 6 . .    U 
25. 8 . .    U 
51. 5 . .    U 
103. . .    U 
36. 1 . .    U 
15. 5 . .    U 
46. 4 . .    U 
20. 6 . .    U 
25. 8 . .    U 
15/ 5 . .   u 
20. 6 .. .   u 

000143 
C0PY1 



SPECIALIZED ASSAYS, INC. 

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

Matrix: Soil 
7.  Dry Weight:       86. 
Units: ug/kg dry weight 
Dilution Factor: iOO. 
Analysis Method: SW826QB 
Delivery Group: 117229 
Instrument: HP-2 

Sample Identification 

SB9-22 

Lab Sample ID: 
Date Sampled: 
Date Received: 
Analysis Date: 
Analysis Time: 

98-A127174 
10/15/98 
10/16/98 
10/20/98 
21:20 

Sample QC Group: 4754 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION 

144-10-5   1-Chlorohexane   291. 
71-43-2 Benzene  5700 
10S-S6-1 -. Bromobenzene   233. 
124-4S-1   Bromochloromethane   233. 
75-25-2 Bromof orm  698. 
74-83-9 Bromomethane   581. 
104-51-8 n-Butylbenzene  531. 
135-98-8   sec-Butylbenzene   814. 
98-06-6   t-Butylbenzene   814. 
56-23-5 Carbon tetrachlor i d e   1160 
108-90-7 Chlorobenzene  233. 
75-00-3 Chloroethane   581. 
67-66-3 Chloroform  233. 
74-87-3 Chloromethane :  814. 
95-49-8 2-Chlorotoluene  233. 
106-43-4 4-Chlorotoluene   349. 
96-12-8 1> 2-Dibromo-3-chloropropane 116. 
124-48-1  Dibromochloromethane  349. 
74-95-3   1,2-Dibromoethane   349. 
74-95-3 Dibromomethane  1160 
95-50-1  1, 2-Dichlorobenzene  233. 
541-73-1   1,3-Dichlorobenzene   698. 
106-46-7   1,4-Dichlorobenzene   233. 
75-71-8 Dichlorodifluoromethane . . . 581. 
75-34-3   1,1-Dichloroethane   233. 
107-06-2 1, 2-Dichloroethane   349. 
75-35-4   1,1-Dichloroethene   698. 
156-59-2 cis-1, 2-Dichloroethene .... 698. 
156-60-5 trans-1, 2-Di c h 1 oroeth ene .. . 349. 
78-B7-5 . . . 1, 2-Dichloropropane   233. 
142-28-9 1> 3-Dichloropropane  233. 
594-20-7 2, 2-Dichloropropane  2330 
563-58-6   1>1-Dichloropropene   581. 
10061-01-5  cis-1,3-Dichloropropene ... 581. 
10061-02-6 trans-1, 3-Dichloropropene . 581. 
100-41-4 Ethylbenzene   56400 
87-63-3 Hexachlorobutadiene  581. 
98-82-8 Isopropy lbenzene  . . 930. 
99-87-6 4-Isopropyltoluene   11500 

C0PY1 

FLAG 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. u 

. u 

. u 

. u 

. u 

. u 

. u 

. u 

. u 

. u 

. E 

. u 

. u 
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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 

SB9-22 

Matrix: Soil 
7.  Dry Weight:        86. 
Units: ug/kg dry weight 

Lab Sample ID: 
Date Sampled: 
Date Received: 

98-A127174 
10/15/98 
10/16/98 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION FLAG 

75-09-2   Me 
91-20-3 Na 
103-65-1   n- 
100-42-5 St 
630-20-6 1, 
79-34-5 1> 
127-18-4 .-- Te 
108-33-3   To 
87-61-6 1, 
120-32-1  1, 
71-55-6 1> 
79-00-5 1, 
79-01-6 Tr 
96-13-4 1, 
95-63-6 1, 
108-67-3 i, 
75-01-4   Vi 
75-27-4   Br 
6615 o- 
6616 m» 
75-69-4   Tr 

thylene chloride   
phthai ene  
Propylbenzene   
yrene   
1>1>2-Tetrachloroethane 
1,2» 2-Tetrachloroethane 
trachloroethene   
luene   
2,3-Trichlorobenzene ... 
2>4-Trichlorobenzene ... 
1,1-Trichloroethane .... 
1»2-Trichloroethane .... 
ichloroethene   
2> 3-Trichloropropane . . . 
2, 4-Trimethylbenzene . . . 
3, 5-Trimethylbenzene ... 
nyl chloride   
omodichloromethane   
Xylene   
p-Xylene   
ich lorofluoromethane ... 

233. U 
23100 E 
233. U 
233. U 
349. U 
233. U 
814. U 
581. u 
233. u 
233. u 
465. u 
581. u 
1160 u 
2330 u 
84300 E 
55600 E 
1050 u 
465. u 
1050 
120000 E 
465. u 

000143 
C0PY1 



SPECIALIZED ASSAYS, INC. 

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

Matrix: Soil 
"/. Dry Weight:       86. 
Units: ug/kg dry weight 
Dilution Factor: 500. 
Analysis Method: SWS260B 
Delivery Group: 117229 
Instrument: HP-2 

Sample Identification 

SB9-22 

Lab Sample ID: 
Date Sampled: 
Date Received: 
Analysis Date: 
Analysis Time: 

98-A127174 
10/15/98 
10/16/98 
10/23/98 
22: 50 

Sample QC Group: 4754 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION 

144-10-5 .   i-Chlorohexane   
71-43-2 Benzene   
10S-S6-1  Bromobenz ene   
124-4S-1  Bromoch loromethane  
75-25-2 Bromof orm  
74-83-9 Bromomethane   
104-51-S   n-Butylbenzene   
135-98-8   sec-Butylbenzene   
93-06-6   t-Butylbenzene   
56-23-5 Carbon tetrachloride   
108-90-7 ........Chlorobenzene   
75-00-3 Chloroethane   
67-66-3 Ch lorof orm  
74-87-3 Ch loromethane  
95-49-8 2-Chlorotoluene  
106-43-4 4-Chlorotoluene   
96-12-8 1* 2-Dibromo-3-chloropropane 
124-48-1  Dibromoch loromethane   
74-95-3 1» 2-Dibromoethane  
74-95-3 Dibromomethane  
95-50-1   1>2-Dichlorobenzene   
541-73-1  1> 3-Dichlorobenzene  
106-46-7 1* 4-Dichlorobenzene  
75-71-8 Dich lorod i f luoromethane . . . 
75-34-3   1> 1-Dichloroethane   
107-06-2 1» 2-Dichloroethane  
75-35-4   1>1-Dichloroethene   
156-59-2   cis-1»2-Dich1oroethene .... 
156-60-5 trans-l> 2-Dich1oroethene . . 
78-87-5   1>2-Dichloropropane   
142-23-9 1» 3-Dichloropropane  
594-20-7   2,2-Dichloropropane   
563-58-6   1>  1-Dichloropropene   
10061-01-5   cis-1,3-Dichloropropene ... 
10061-02-6 trans-1» 3-Dichloropropene . 
100-41-4 Ethy lbenzene   
87-6S-3   Hexachlorobutadiene   
93-B2-8   Isopropylbenzene   
99-87-6 4-Isopropy ltoluene   

1450 
5230 
1160 
1160 
3490 
2910 
2910 
4070 
4070 
5810 
1160 
2910 
1160 
4070 
1160 
1740 
581. 
1740 
1740 
5810 
1160 
3490 
1160 
2910 
1160 
1740 
3490 
3490 
1740 
1160 
1160 
11600 
2910 
2910 
2910 
68000 
2910 
4650 
11000 

FLAG 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. u 

. u 

. u 

. u 

. u 

. u 

. u 

. u 

. u 

. u 

. u 

u 
u 

00014: 
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SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

SB9-22 

Matrix: Soil 
7. Dry Weight:       86. 
Units: ug/kg dry weight 

Lab Sample ID: 
Date Sampled: 
Date Received: 

9S-A127174 
10/15/98 
10/16/98 

FORM I 

CAS NUMBER ANALYTE CONCENTRATI0IM FLAG 

75-09-2 Me 
91-20-3   Ma 
103-65-1  n- 
100-42-5   St 
630-20-6 1 > 
79-34-5 1> 
127-18-4 v Te 
108-88-3   To 
87-61-6 1> 
120-32-1  1» 
71-55-6 1, 
79-00-5 1> 
79-01-6 Tr 
96-18-4  . 1, 
95-63-6 1, 
108-67-8 1, 
75-01-4   Vi 
75-27-4   Br 
6615 o- 
6616 m» 
75-69-4   Tr 

thylene chloride   
phthalene   
Pr-opy lbenzene  
yrene   
1,1,2-Tetrachloroethane 
1,2,2-Tetrachloroethane 
trachloroethene  
luene   
2, 3-Trichlorobenzene ... 
2>4-Trichlorobenzene ... 
1» 1-Trichloroethane .... 
1,2-Trichloroethane . . . . 
ich loroethene  
2^3-Trichloropropane ... 
2>4-Trimethylbenzene ... 
3>5-Trimethylbenzene ... 
ny1 chloride   
omodichloromethane   
Xylene   
p-Xylene   
ich lorofluoromethane ... 

1160 U 
23300 
1160 U 
1160 U 
1740 U 
1160 
4070 

U 
U 

2910 U 
1160 U 
1160 U 
2330 U 
2910 U 
5810 U 
11600 U 
160000 E 
61600 
5230 U 
2330 U 
2910 u 
262000 E 
2330 u 

009150 
C0PY1 



I^JI l&zi 
1 i p*r L 

SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

SE9-22 

Matrix: Soil 
'/; Dry Weight:       86. 
Units: ug/kg dry weight 
Dilution Factor: 100Ö 
Analysis Method: SWS260B 
Delivery Group: 117229 
Instrument: HP-2 

Lab Sample ID: 
Date Samp led: 
Date Received: 
Analysis Date: 
Analysis Time: 

98-A127174 
10/15/98 
10/16/98 
10/22/98 
23: 26 

Sample QC Group: 4754 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION FLAG 

144-10-5   1-Chlorohexane   
71-43-2 Benzene   
10S-S6-1 -.- Bromobenzene  
124-48-1  Bromochloromethane   
75-25-2 Bromoform  
74-33-9 Bromomethane  
104-51-8 n-Buty lbenzene  
135-9S-S   sec-Butylbenzene   
9S-06-6   t-Butylbenzene   
56-23-5 Carbon tetrach lor ide  
108-90-7 Ch lorobenzene  
75-00-3 Chloroethane  
67-66-3 Chloroform  
74-87-3 Ch loromethane  
95-49-8 2-Chlorotoluene   
106-43-4 4-Chlorotoluene   
96-12-8   1,2-Dibromo-3-chloropropane 
124-48-1  Dibromochloromethane  
74-95-3 1> 2-Dibromoethane  
74-95-3 Dibromomethane  
95-50-1  1» 2-Dichlorobenzene .  
541-73-1     1>3-Dichlorobenzene     
106-46-7 1> 4-Dichlorobenzene  
75-71-8 Dichlorodif luoromethane . . . 
75-34-3 : 1* 1-Dich1oroethane   
107-06-2 1> 2-Dichloroethane ........ 
75-35-4   1»1-Dichloroethene   
156-59-2   cis-1,2-Dichloroethene .... 
156-60-5 .  trans-1.2-Dich1oroethene . . 
78-87-5 1> 2-Dichloropropane  
142-28-9 1* 3-Dichloropropane  
594-20-7 2> 2-Dichloropropane  
563-58-6   1>1-Dichloropropene   
10061-01-5 cis-i,3-Dichloropropene . . . 
10061-02-6 trar.s-i> 3-Dichloropropene . 
100-41-4 Ethylbenzene  
87-68-3 Hexachlorobutad iene  
98-82-8   Isopropylbenzene   
99-S7-6   4-Isopropyltoluene   

2910' . . U 
5810 
2330 . . U 
2330 . . U 
6980 . . U 
5810 . . U 
5810 . . U 
8140 . . U 
8140 . . U 
11600 . . U 
2330 . . U 
5810 . . U 
2330 . . U 
8140 . . U 
2330 . . U 
3490 . . U 
1160 . . U 
3490 . . U 
3490 ,. u 
11600 . . U 
2330 . . U 
6980 . . U 
2330 . . u 
5810 . . u 
2330 . . U 
3490 . . u 
6980 . . U 
6980 . . u 
3490 . . U 
2330 .. . u 
2330 . . . U 
23300 . . . U 
5810 . . . U 
5B10 .. . u 
5810 . . . U 
75600 
5810 .. . u 
9300 .. . u 
14000 • • • 009151 

C0PY1 
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SPECIALIZED ASSAYS, INC. 

2960 Foster Creighlon Dr. 
RO. Box 40566 
Nashville, TN 37204-0566 
Phone 1-615-726-0177 

Sample Identification 

SB9-22 

Matri x: Soi1 
7. Dry Weight:        86. 
Units: ug/kg dry weight 

Lab Sample ID: 
Date Sampled: 
Date Received: 

98-A127174 
10/15/98 
10/16/98 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION 

75-09-2   Methylen 
91-20-3 Nap.hthal 
103-65-1  n-Propyl 
100-42-5 Styrene 
630-20-6 1,1,1,2 
79-34-5 1, 1, 2, 2- 
127-18-4 v Tetrachl 
108-88-3 Toluene 
87-61-6 1,2, 3-Tr 
120-82-1  1,2, 4-Tr 
71-55-6 .1,1, 1-Tr 
79-00-5   1,1,2-Tr 
79-01-6  Trichlor 
96-18-4 1,2, 3-Tr 
95-63-6 1,2, 4-Tr 
108-67-8 1,3, 5-Tr 
75-01-4 Vinyl ch 
75-27-4 Bromodic 
6615 o-Xylene 
6616 m, p-Xyle 
75-69-4 Trichlor 

e chloride   
ene  
benz ene   

Tetrachioroethane 
Tetrachioroethane 
oroethene   

ichlorobenzene ... 
ich 1orobenzene . . . 
ichloroethane .... 
ichloroethane .... 
oethene   
ichloropropane ... 
irnethy Ibenz ene . . . 
imethylbenzene ... 
loride   
hloromethane   

ne   
ofluoromethane ... 

2330 
27900 
2330 
2330 
3490 
2330 
8140 
5810 
2330 
2330 
4650 
5810 
11600 
23300 
193000 
74400 
10500 
4650 
5810 
306000 
4650 

FLAG 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 

U 

C0PY1 
000152 



SPECIALIZED ASSAYS, INC. 

2960 Foster Creighton Dr. 
P 0. Box 40566 
Nashville, TN 37204-0566 
Phone 1-615-726-0177 

Sample   Identification 

BLANK 

Matrix: Soil 
7. Dry Weight: 100 
Units: UG/KG 
Dilution Factor: : 
Analysis Method 
Delivery Group: 
Instrument: HP- 

SW8260B 
117229 

Lab Sample ID: 
Date Sampled: 
Date Received: 
Analysis Date: 
Analysis Time: 

BLANK 
10/14/98 
10/16/98 
10/19/98 
9: 24 

Sample QC Group:  4754 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION  FLAG 

71-43-2 Benzene   
108-86-1  Bromobenzene   
124-48-1 - Bromoch loromethane   
75-25-2 Erotnoforni  
74-83-9 Eromomethane   
104-51-8 n-Buty lbenzene   
135-98-8   sec-Butylbenzene   
98-06-6   t-Butylbenzene   
56-23-5 Carbon tetrach lor ide   
108-90-7 Ch lorobenzene  
75-00-3 Ch loroethane   
67-66-3 Chloroform  
74-87-3 Chloromethane  
95-49-8 2-Chlorotoluene  
106-43-4 4-Ch lorotoluene   
96-12-8  1, 2-Dibromo-3-chloropropane 
124-48-1  Dibromoch loromethane   
74-95-3   1/2-Dibromoethane   
74-95-3 Dibromomethane   
95-50-1  1» 2-Dichlorobenzene  
541-73-1  li 3-Dichlorobenzene  
106^-46-7 1. 4-Dichlorobenzsne   
75-71-8 Dich lorod if luoromethane . . . 
75-34-3   I»1-Dichlaroethane   
107-06-2   1/2-Dichlaroethane   
75-35-4   1< 1-Dichloroethene   
156-59-2   cis-li2-Dichloroethene .... 
156-60-5   trans-1,2-Dichloroethene .. 
78-B7-5   1/2-Dichloropropane  
142-28-9 1< 3-Dichloropropane   
594-20-7 2/ 2-Dichloropropane   
563-58-6 . 1/ 1-Dichloropropene   
10061-01-5 cis-1/3-Dichloropropene . . . 
10061-02-6   trans-1;3-Dichloropropene . 
100-41-4 Ethylbenzene   
87-68-3 Hexach lorobutadiene   
98-82-8 Isopropy lbenzene  
99-87-6 4-Isopropy ltoluene   
75-09-2 Methylene chloride   

2. 0 U 
2. 0 U 
2. 0 U 
6. 0 U 
5. 0 U 
5. 0 U 
7. 0 U 
7. 0 U 
10. 0 U 
2. 0 U 
5. 0 U 
2. 0 U 
7. 0 U 
2. 0 U 
3. 0 U 
1.0 U 
3. 0 U 
3. 0 U 
10. 0 U 
2. 0 U 
6. 0 U 
2. 0 u 
5. 0 U 
2. 0 U 
3. 0 u 
6. 0 u 
6. 0 u 
3. 0 U 
2. 0 u 
2. 0 U 
20. 0 u 
5. 0 u 
5. 0 u 
5. 0 u 
3. 0 u 
5. 0 u 
8. 0 u 
6. 0 u 
21. 0 000153 

C0PY1 



SPECIALIZED ASSAYS, INC. 

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

Matrix: Soil 
X Dry Weight: 
Units: UG/KG 

100 

Sample Identification 

BLANK 

Lab Sample ID: 
Date Sampled: 
Date Received: 

BLANK 
10/14/98 
10/16/98 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION  FLAG 

91-20-3   Na 
103-65-1   n- 
100-42-5   St 
630-20-6 1- 
79-34-5 1, 
127-18-4   Te 
108-88-3 -: To 
87-61-6 1, 
120-82-1  1. 
71-55-6 1, 
79-00-5 1, 
79-01-6   Tr 
96-18-4 1, 
95-63-6 1. 
108-67-8 1, 
75-01-4   Vi 
75-27-4   Br 
6615 o- 
6616 n\i 
75-69-4   Tr 

ph thalene  . . . . 
PropyIbenzene   
yrene   
1/1,2-Tetrachloroethane 
1,2/2-Tetrachloroethane 
trachloroethene   
luene   
2.1 3-Trich lorobenzene ... 
2/4-Trichlorobenzene ... 
1/ 1-Trichloroethane . . . . 
1/2-Trichloroethane . . . . 
ich loroethene   
2,3-Trichloropropane ... 
2/4-TrimethyIbenzene . . . 
3/ 5-TrimethyIbenzene . . . 
nyl chloride   
omodichloromethane   
Xylene   
p—Xylene   
ichlorofluoromethane ... 

2. 0 U 
2. 0 U 
2. 0 U 
3. 0 U 
2. 0 U 
7. 0 U 
5. 0 U 
2. 0 U 
2. 0 U 
4. 0 U 
5. 0 U 
10. 0   . . U 
20. 0 U 
7. 0 U 
3. 0 U 
9. 0 U 
4. 0 U 
5. 0 U 
3. 0 U 
4.X) U 

009154 
C0PY1 



2B 
SOIL VOLATILE SYSTEM MONITORING COMPOUND RECOVERY 

Lab Name:    SPECIALIZED ASSAYS 

Lab Code:     SASSAYS        Case No.: 

Level: (low/med)    LOW  

\ 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 

EPA 

SAMPLE NO. 

VBLK02 
SB25-23 
SB5-23 
SB18A-20 
SB7-20 
SB8-21 
VBLK03 
SB6-22 
SB9-14 
SB9-22 
VBLK04 
SB9-14MS 
SB9-14MSD 
CONTROL 
VBLK05 
SB9-22DL 
SB9-22DLB 
SB9-14B 
SB5-12B 
SB28-21B 

SMC1 

112 
98 
96 
96 
97 
98 

112 
107 
102 

96 
105 

82 
83 
82 

113 
98 

100 
105 
103 
107 

SMC2 

107 
101 
100 
102 

99 
103 

98 
104 
102 

99 
101 

97 
96 
98 

100 
101 
102 
104 
101 
102 

Contract: 

SMC3 

104 
69 
69 
92 
77 
96 

105 
86 

100 
111 
106 

91 
90 
92 

102 
97 
98 

105 
104 
105 

SAS No.: 

TOT 

OUT 

_0_ 
0 

_0_ 
0 

SDGNo.:  117229 

SMC1 
SMC2 
SMC3 

1,2-Dichloroethane-d4 
Toluene-d8 
Bromofluorobenzene 

QC LIMITS 
(62-147) 
(84-117) 
(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 II VOA-2 3/90 

0001^ 



FORM 3B 

VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lao: Specialized Assays, Inc. Project.: U'URTSrilTH BIOVENTING 

riatrix Spike bample: SB9-14 

QC Sroup: 475^ 

SDB: 117229 

bP 1 K5 

uoiUDOunc 

yenzena 
ChircH-oPenzene 
1, l-Dicnioroetnene 

Toluene 
Tricnioroetnene 

Cone 

£530 0.0 
£560 0.0 
£530 0.0 
£530 0.0 
£530 0.0 

Spike 
Cone 

£940 
£940 
3200 
£730 
£780 

*/. rtec 

114 
114 
1E4 
103 
103 

QC 
Limits 

53 - 135 
54 - 136 
58 - 133 
56 - 135 
5E - 143 

Comoounc 

benzene 
Cnioronenzene 
1,i-Dicnloroetnene 
Toluene 
Tricnioroetnene 

bD l Ke 
Accec 

25 aU 
2530 

MbD 
Cone */. rtec 

RPD  recovery 
RPD Limit-  Limits 

3510 
3400 

2580 3510 
£530 3300 
2580 3200 

oncentration units: ug/kg 

RfO:  2 out of 5 outsiae QC limits. 
Spike Recoveries: 1 out of 10 outside UC limit; 

136s 18= 17 58 - 135 

132 i w'TT 14 54 - 136 

136 9 19 58 - 138 

124 14 18 56 - 135 
1E4 14 IS 52 - 143 

ooois r ~ 



FORM 3Ba 

VOLATIi_E LABORATORY CON i KOL RECOVCKY 

ab: Saeciaiized Kssays, i 

DG: 117229 

nc, Project: WüRTSilIiB BIuVtNTlNb 

QC Grcua: 4754 

jfiiDOuna 

Known 
Value bone '/.  r^ec 

bib 

_imit-= 

I 

I 

Benzene 
BroiTiODenzene 
Br o mo c n i or o me z~ an e 
Bromoform 
B r e-ffto ITI e z n a n e 
n-3utyiaenzene 
sec-Butyiaenzene 
-■-Butyi benzene 
Carbon tetrsenioride 
Cniorobenzene 
Cnioroethane 
CnIoroform 
Cni or o me than e 
£-Cn 1 oro to 1 uene 
4-Ch i oro to iuene 
1,E-Dibromo-3-cnioroorooane 
DiDromocnioromei-nane 
1 .S-Dioromoer-nane 
Dibrcmometnane 
1,2-Dicniorobenzene 
1,3-Dichioroaenzerie 
1,4-Dicnlorobenzene 
Dichiorgcif iuorop-et-nane 
1,i-Dicnioroetnane 
i ,2-Dichioroet.hane 
1,1-Dicnioroet-nene 
cis-i,2-Dichioroet-nene 
ti-ans-l ,2-DicnIoroet.nene 
1,2-Dicniorcpropane• 
1,3-Dichioroaropane 
2,2-Dicnioropropane 
I.I-Dicnloropropene 
eis-I,3-Dicnioroaroaene 
trans-1,3-Dicnioroaroaene 
Ethylaenzene 
He ;<ac hi or obu'aciene 
Isopropyibenzene 
4-1 soarooyitoluene 
r'iethyiene chiorice 
Naant-halene 
n-Prirayiaenzene 

DO 61 122 39-151 

50 D*T 103 74-122 

50 47 94 63-134 

50 54 103 31-144 

50 42 34 51-135 

50 47 94 65-127 

50 58 116 63-129 

50 Dw1 110 68-128 

50 59 113 53-144 

50 64 12S 62-130 

50 DD 110 56-138 

50 64 123 71-132 

50 39 73 65-134 

50 55 110 72-123 

50 52 104 70-123 

50 39 73 70-130 

50 53 116 41-133 

50 D4 103 47-136 
50 49 93 60-141 

50 46 92 66-128 

50 45 90 65-123 

50 45 90 66-129 

50 * 64 123 50-140 

50 64 12b 70-132 

50 crcr 110 53-135 

50 64 12S 69-130 

50 64 123 59-140 

50 57 114 72-123 

50 63 126 45-149 

50 52 104 53-138 

50 46 92 43-146 

50 53 106 56-132 

50 54 103 69-130 

50 . 51 102 56-126 

50 64 12b 61-129 

50 60 120 59-133 

50 51 102 70-127 

50 39 ■70 70-127 

50 50 100 63-142 

50 45 90 54-146 

50 53 116 67-128 

000157 



FORM 3Ba 

VOLATILE LABORATORY CONTROL RtCOVcRY 

i_ab: Soecialized Assays, Inc. 

Styrene 
1.1,1 ,2-Tetracnloroethane 
i. 1 ,2,2-TetrachIoroetnane 
Tetrachloroetnene 
Toluene 
I.2,3-Tricniorooenzene 
i.2,4-Tricniorosenzene 
1,1, l-Tricnloroethane 
i,1,2-Trichlorcetnane 
Tr lchioroetnene 
1,2,3-Tr i en ioropropane 
1,Sy4-Trimethyibsnzene 
1,3,5-Trimethyloenzene 
Vinyi chloride 
Bromod ich iorometnane 
o-Xylene 
m,o-Xyiene 
Trichiorofiuorometnana 

Project.: WURTSFiITh BI OVEN'T INB 

50 60 120 65-128 

50 53 106 53-130 

50 54 103 37-149 

50 62 124 55-123 

50 •—'CJ i26 65-131 
50 35 70 55-137 

50 Dc 104 48-141 

50 56 112 60-136 

50 53 106 56-137 

50 62 124 61-141 

50 50 100 39-146 

50 e; — 110 72-126 

50 53 116 22-125 

50 53 116 57-138 

50 63 126 60-133 

50 59 118 64-126 

100 12? 129 59-131 

50 53 106 56-142 

Concentration Units: UC/KQ 

Recoveries: 0 out of 59 outside QC limits. 

f 

} 

009153 



SPECIALIZED ASSAYS INC. • 2960 Foster Crcighton 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 BIO VENTING 

Laboratory Project:  117250 

Date Received:  10/17/98 

Matrix: SOIL/WATER 

Number samples: 12/1 

Date Collected:  10/15/98 

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

were 

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. Quantitatiori 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. 

J&nnny A. Mitchell 
Director of Technical Services 
Specialized Assays, Inc. 



SPECIALIZED ASSAYS 
ENVIRONMENTAL 

hy-   \o-tl 

 REFERRING CLIENT 

Account:   8185 _       ^..-r- cytP Parsons  Engineering/AFCEE   Exte 
Doug Scott 
1700 Broadway Ste 900 
Denver, CO 80290      _.M1.820d 
pn: 303-831-8100 Fax: 303-831 SZOt 

7A-059011 

2960 Foster Creighton Drive 

Nashville, TN 37204 
615-726-0177, 800-765-0980 
FAX 615/726-3404 

Spec ialized Assays: (800) 765-098 

CONTROL NUMBER (FOR LAB Ubt uNLY) ,—^ ^^ 
PROJECT » 

P.O.* 

PROJECT NAME -KUUEA-l   up" /   I f"S / 

iju r-ksA* >M    J3i^€^~n|^) 

^ce in completing the 

000QQ1 

chain of custody form please refer to the instnicttofilbünd on the opposit 



SPECIALIZED ASSAYS 
ENVIRONMENTAL 

REFERRING CLIENT 

Account:    8185 
Parsons   Engineering/AFCEE   Exte 
Doug Scott 
1700 Broadway Ste 900 
Denver, CO 80290 
Ph: 303-831-8100 Fax: 303-831-8206 

Pa<a e.    Zk.  * "^   "^ 7A-059012 

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

:ONTROL NUMBER (FOR LAB USE ONLY) [1XSD 
LS (Signature-Please Print) 

VB USE ONLY 
ACC* 

SAMPLE DESCRIPTION DATE 

gS>i£-io-\?~ 

Sg/g--io-i?-MS 

'o/ish\ 

Specialized   Assays:   (800)   765-098C 

PROJECT # P.O. * 

PROJECT NAME 'KUJEUt  INAJWE 1       0 I 

TIME 

/s?o 

»lislw IS^> 

SßiS'io-czdsD   ''/'• to/is/9& 

\rg-3 

>°)<sl9Z 

)SX 

Wo 

ishol bj» (Signature) 

lished by: (Signature) 

ihed by: (Signature) 

shed by: (Signature) 

3 

ANALYSIS REQUESTED 

?>6tf 

tAS 

3 

K MSÖ 

Z-P-Oo 

ZrP^c? 
77ty>   &(<*«. £ 

Date / Time 

A/ft ßcc 
Date / Time 

Date / Tune 

Date / Time 

Received by: (Signature) 

Received by: (Signature) 

ReceivedJbi Laboratory by.        , 
Col 

• Date / Time 

^A1 ^LI 

Remarks 

Received by: (Signature) 

Received by: (Signature) 

ft-, 

SAI Project #: 

000002 

jr further assistance in completing the chain of custody form please refer to the instructionsfou^a on the opposite 5 



Cooler Receipt Form 

Coo,erReceivedO„:J^L^°P-d0":^^-y 

(Signature) 

I •   ' £^ 
,   , Temperature of Cooler when opened -, —  ^   ^ 

I ,   ,v5eals on outside of cooler and intact?.... 
|    2. Were custody seals o ZUj}^ 

I a. If yes, what kind and where: .   ^    No 

_b. Were the signature and date correct? ' ■■•••••      ^   ^ 

,. Were custody papers inside cooler? ■ "~"      ^   ^    - 

.,„ nmoerlv filled out (ink, signed, etc)? -• ■-         - 
:4. Were custody papers property n. _ ^   ..(^T)No 

.„.v. custody papers in the appropriate place? •;•■  
S.Didyoustgnthecus. U^L_ii^-  

6. What kind of packing material was used  I"" ^ ^ 

7 Was sufficient ice used (if appropriate)?  ^ ^ 

3. Did a« bottles arrive in good condition (unbroken)?. , ;  ^ 

9 Were al. bott.e ,abels complete (*, date, signed, pres, etc)?  ^   ^ 

10. Did aU bottle labels and tags agree.wi,h custody papers?  ^ 

. , , were correct bo.ties used for the analysis requested? •;— _ 
tf        nt ^VOAvial'scheckedforabsenceofairbubblesandnotedtffou d?.,fe N 

12. If present, were vu/^ ^    ^r^ No 

- l3. Was^ient .mount of sample sent in each bottle7 ^I—-^ No 

H. Were correct preservatives used?  

15. Corrective action taken, if necessary: 

a. Name of person contacted: ■ 

b.Date____—  "    000003 

■■«:.-■.   ..- 



4-16-99 ;  8:06 ; SPEC I.4LIZED ASSAYS- 8-13038318208;* 3/ 4 

»IKE 

MM- 

SAMPLE ID 

J133S2L 

jittoti 

\2l?A 
JEf31<>. 

M3H 
\imL- 

J?rfX. 
1?j3lL, 

SAMPLE WEIGHT |g) 

KING SOLUTIONS: 

5*?g 

£j&- 

£*&■ 

S, to 
43k. 
4M. 
£JtL 
_££&- 

£,\1 

44£- 
<LHZ- 

S*S\- 

SPECIAUZED ASSAYS, INC. 

BTX SOIL PREP LOG 

DILUTION METHOO 

_5Q2£L 

WORKLIST 

M332- 

REMARKS 

J/ 

REAGENTS: 



Sent  by:     PARSONS  ES     9702448829 

I 
Post-it- Fax Note 7671 

CnVDopl. 

Phone n 

Fu* H 

04/09/99   18:44 

Date Q/?~ p«o«s 

From ^ \ CJ J* •*      H" 
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VOLATILE ORGANICS - WATER 

SUMMARY 

i   ■ .'■''. ' 
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SPECIALIZED ASSAYS, INC. 

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

ix: Water 
pH: 
Units: ug/1 
Dilution Factor: 
Analys is Me thod: 
Delivery Group: 

SWS260E 
117250 

Instrument: HP-S 

Sample Identification 

TB-3 

Lab Sample ID 
Date Samp led : 
Date Received 
Analysis Date 
Analysis Time 
Sample QC Group: 4751 

98-A127304 

10/17/98 
10/21/98 
1: 38 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION FLAG 

144-10-5 1- 
71-43-2 Be 
108-86-1 - Br 
74-97-5 Br 
75-25-2 Br 
74-83-9 Er 
104-51-8   n 
135-93-8 se 
98-06-6 t- 
56-23-5 Ca 
108-90-7 Ch 
75-00-3 Ch 
67-66-3 Ch 
74-87-3 Ch 
95-49-8 2- 
106-43-4 4- 
96-12-8 . . . 1, 
124-48-1  Di 
74-95-3 1, 
74-95-3 Di 
95-50-1  1, 
541-73-1  1, 
106-46-7 1, 
75-71-8 Di 
75-34-3 1, 
107-06-2 1, 
75-35-4 1, 
156-59-2 ci 
156-60-5 tr 
73-37-5 . . . . 1, 
142-28-9 1, 
594-20-7 2, 
563-58-6 1, 
10061-01-5 ci 
10061-02-6 tr 
100-41-4 Et 
87-63-3 He 
93-82-8 Is 
99-87-6  4- 

Chlorohexane   
nz ene  
omobenzene   
omochloromethane   
omoform   
omomethane   
Butylbenzene   
c-Butylbenzene   
Butylbenzene   
rbon tetrach1oride   
lorobenzene   
loroethane   
loroform   
loromethane   
Chlorotoluene   
Ch lorotoluene  
2-Dibrorno-3-ch loropropane 
bromochloromethane   
2-D'ibromoethane  
bromomethane   
2-Dichlorobenzene   
3-Dichlorobenzene   
4-Dichlorobenzene   
ch1orodifluoromethane ... 
1-Dichloroethane   
2-Dichloroethane   
1-Dichloroethene   
5-1*2-Dich1oroethene .... 
ans-h2-Dichloroethene .. 
2-Dichloropropane   
3-Dichloropropane   
2—Dieh1oropropane   
1-Dichloropropene   
s-l> 3-Dich1oropropene . . . 
ans-1,3-Dich1oropropene . 
hy 1 benz ene   
xach1orobutadiene   
opropylbenzene   
Isopropy1 toluene   

0. 4 
0. 3 
0. 4 
1. 2 
1. 1 
1. 1 
1. 3 
1. 4 
2. 1 
0. 4 
1. 0 
0. 3 
1. 3 
0. 4 
0."6 
2. 6 
0. 5 
0. 6 
2. 4 
0. 3 
1. 2 
0. 3 
1. 0 
0. 4 
0. 6 
1. 2 
1. 2 
0. 6 
0. 4 
0. 4 
3. 5 
1. 0 
1. 0 
1. O 
0. 6 
1. 1 
0. 5 
1. 2 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u- 
u 
u 
u 
u 000006 
u 
u 
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SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

TB-3 

Matrix: Water 
pH: 
Units: ug/1 

Lab Sample ID 
Date Sampled: 
Date Received 

98-A1273Q4 

10/17/98 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

75-09-2 Methylene ch 
91-20-3 Naphthalene 
103-65-1  n-Propy lbenz 
iOO-42-5 Styrene .... 
630-20-6 1, 1, 1, 2-Tetr 
79-34-5 1,1,2, 2-Tetr 
127-13-4 ." Tetrachloroe 
103-38-3 Toluene .... 
87-61-6 1,2, 3-Trichl 
120-82-1  1,2, 4-Trichl 
71-55-6 1,1, 1-Trichl 
79-00-5   1,1,2-Trichl 
79-01-6  Trichloroeth 
96-13-4 1,2, 3-Trichl 
95-63-6 1,2, 4-Trimet 
108-67-8 1,3, 5-Trimet 
75-01-4 Vinyl chlori 
75-27-4 Bromodichlor 
95-47-6 o-Xylene . . . 
108-38-3 m, p-Xylene . 
75-69-4   Trichloroflu 

1ori de 

ene 

achloroethane 
achloroethane 
thene   

orobenzene . 
orobenzene . 
oroethane . . 
oroethane .. 
ene   
oropropane . 
hylbenzene . 
hylbenzene . 
de  
omethane ... 

oromethane 

0. 3 
0. 4 
0. 4 
0. 4 
0. 5 
0. 4 
1. 4 
1. 1 
0. 3 
0. 4 
0. 8 
1. 0 
1. 0 
3. 2 
1. 3 
0. 5 
1. 1 
0. 8 
0. 5 
0. "5 
0. 3 

U 
U 
U 
Ü 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

000007 
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SPECIALIZED ASSAYS, INC. 

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

Matrix: Water 
V.  Dry Weight: 
Units: UG/L 
Dilution Factor: 
Analysis Method: 
Delivery Group: 

SW8260B 
117250 

Sample Identification 

ELANK 

Lafa Sample ID: 
Date Samp led : 
Date Received: 
Analysis Date: 
Analysis Time: 
Sample QC Group:  4751 

BLANK 

10/17/98 
10/20/98 
L5^36 J7--36. Qrr^ 

Instrument: HP-8 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION  FLAG 

71-43-2 Benzene  
108-36-1  Bromobenzene  
74-97-5 .". Bromochloromethane   
75-25-2   Bromoform   
74-83-9 Bromomethane  
104-51-8   n-ButyIbenzene   
135-98-8   sec-ButyIbenzene   
98-06-6   t-ButyIbenzene   
56-23-5 Carbon tetrach 1 ori de   
108-90-7 Chlorobenzene  
75-00-3 Chloroethane   
67-66-3 Chloroform  
74-87-3   Ch1oromethane  
95-49-8   2-Chlorotoluene   
106-43-4 4-Chlorotoluene . .  
96-12-8 1> 2-Dibromo-3-chloropropane 
124—48-1   Dibromochloromethane   
74-95-3 1> 2-Dibromoethane  
74-95-3   Dibromomethane   
95-50-1   1,2-Dichlorobenzene   
541-73-1   1>3-Dichlorobenzene   
106-46-7 1> 4-Dichlorobenzene   
75-71-8 Dich 1orodif1uoromethane . . . 
75-34-3   1,1-Dichloroethane   
107-06-2 1> 2-Dichloroethane   
75-35-4  1>1-Dichloroethene   
156-59-2 cis-1, 2-Dich1oroethene .... 
156-60-5   trans-1,2-Dichloroethene .. 
78-87-5 1.. 2-Dich loropropane   
142-28-9   1,3-Dichloropropane   
594-20-7 2> 2-Dichloropropane   
563-58-6   1>1-Dichloropropene   
10061-01-5 cis-l>3-Dichloropropene . . . 
10061-02-6 tr-ans-l; 3-Dichloropropene . 
100-41-4   Ethylbenzene   
87-68-3   Hexach1orobutadiene   
98-82-8   Isopropylbenzene   
99-87-6   4-Isopropyltoluene   
75-09-2   Methylene chloride   

0. 4 
0. 3 
0. 4 
1. 2 
1. 1 
1. 1 
1. 3 
1. 4 
2. 1 
0. 4 
1. O 
0. 3 
1. 3 
O. 4 
0. 6 
2. ~6 
0. 5 
0. 6 
2. 4 
0. 3 
1. 2 
0. 3 
1. 0 
0. 4 
0. 6 
1. 2 
1. 2 
0. 6 
0. 4 
0. 4 
3. 5 
1. 0 
1. 0 
1. 0 
0. 6 
1. 1 
0. 5 
1. 2 
0. 3 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 000008 
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SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

BLANK 

Matrix: Water 
7. Dry Weight: 
Units: UG/L 

Lab Sample ID: 
Date Samp led: 
Date Received: 

BLANK 

10/17/98 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION  FLAG 

91-20-3 Naphtha! 
i03-65-i  n-Propyl 
iOO-42-5 Styrene 
630-20-6 1,1,1,2- 
79-34-5 1, 1, 2, 2- 
127-18-4   Tetrachl 
103-38-3 ." Toluene 
87-61-6 1,2, 3-Tr 
120-S2-1  1,2, 4-Tr 
71-55-6 1,1, 1-Tr 
79-00-5   1,1,2-Tr 
79-01-6   Triehlor 
96-18-4  1, 2, 3-Tr 
95-63-6 1,2, 4-Tr 
108-67-8 1,3, 5-Tr 
75-01-4 Vinyl ch 
75-27-4 Bromodic 
95-47-6   o-Xylene 
108-38-3 m, p-Xyle 
75-69-4 Trich lor 

ene  
benzene   

Tetrachloroethane 
Tetrachloroethane 
oroethene   

ich lorobenzene . . . 
ich lorobenzene ... 
ichloroethane .... 
ichloroethane .... 
oethene   
ich 1oropropane . . . 
imethy1 benzene . . . 
imethylbenzene ... 
loride   
hloromethane   

ne  
ofluoromethane ... 

0. 4 
0. 4 
0. 4 
0. 5 
0. 4 
1. 4 
1. 1 
0. 3 
O. 4 
0. 8 
1. 0 
1. 0 
3. 2 
1. 3 
0. 5 
1. 1 
0. 8 
1. 1 
0. 5 
0. 3 

U 
U 
Ü 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

000009 
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2A 
WATER VOLATILE SYSTEM MONITORING COMPOUND RECOVERY 

Lab Name:    SPECIALIZED ASSAYS 

Lab Code:     SASSAYS Case No.: 

Contract: 

SAS No.: SDGNo.:   117520W 

01 
02 
03 
04 
05 

EPA 

SAMPLE NO. 

SMC1 

# 

SMC2 

# 

SMC3 

# 

TOT 

OUT 

VBLK02 109 97 95 0 

TB-3 123 98 99 0 

127137MS 125 100 100 0 

127137MSD 114 98 97 0 

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 II VOA-1 3/90 

000010 
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VOLATILE MATRIX SPI.KE/MATRIX SPIKE DUPLICATE RECOVERY 

Las: SDSciaiizec Assays, Inc.       Project: WURTSfilTH BIDVE.NTIN6 

Matrix So ike Sample: SDG: 1I7E50 

QC Grous: 4751 

So i ke  üamp i e  bo i ke b!L 
CoaiDOunc Accec   Cone   Cone   '/> Rec        Limits 

Benzene 
Uniorooenzene 
1 .I—Dicnioroetnene 
Toluene 
T." icn ioroet-üene 

DO. 0 0.0 100 Du - 135 
50.0 0.0 46. 0 DO 56 - 136 
50.0 0.0 48.0 53 - 133 
50.0 0.0 54. 0 103 56 - 135 
50.0 0.0 47 .0 94 DS - 143 

b31 ke HbD rirU recovery 
Compound Accea Cone */; Rec RPD L i m i t Limits 

3«„n. 50.0 53.0 106 6 lo 53 - 135 
C.nlorocenzene 50.0 53.0 104 13 19 56 - 136 
1. I-Dicnloroetnene 50.0 51.0 103 6 16 ~ £"■      HOC ub _ 16b 
Toluene 50.0 59.0 Ü8 9 SO 56 - 135 
Tr ien1oroetnene 50.0 54.0 103 14 33 53 - 143 

Concentration Units: ug/i 

Rr'j:  0 out of 5 outsice QC limits. 
3D ike Recoveries: 0 out of 10 outside QC limit; 

00Ö01I 
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/Oi_ATIi_E  LABCRAiüRY  CüNiRÜL rttLüVz.K r 

;05Ci9.ilZ? 

D3:   H7E50 

inc, Pro .j ec*-:   wUR i 3PiI i H  t-1 uVt;\ i x ">.to 

QC SrcuD:   4751 

.öiTiSönnc 

senzene 
Bromooenzene 
tTOjBPch iorodiET-nana 
Bromoform 
B r o m ü iTi e i- n a n B 

n-Butylpenzene 
ssc-Buty'iDsnzsne 
--Butyiösnzene 
Carson   tetracniorice 
C~ lorooenzene 
C'n ioroe~nane 
CHiOroTorm 
C n i o r c iti e z ~. a n e 
£-Cn I ore ~o I uens 
4-Ch1 or ozoluen e 
1 , E-E'ioroxiO-3-c n'loropropane 
ü i D r o mo c h i o r o me t-n an e 
1 .B-DiDromoer-riana 
Dioromometnane 
1.S-Dicnlorooenzene 
1.3—Dienlorooenzene 
I«4-Dicnxorooenzene 
Dicnloropifiuoromet-nane 
1 .l-Dicnioroet-nane 
i .E-Dicnloroetnane 
l. l-Dien.oros~nene 
cis-1 ,S-Dichioroe"isne 
-rans-1, E-DicnlorosT-nene 
1.E-Dicnloroprooane 
1 .3-Dichioroprooane 
E.E-Dicriioroprooane 
1. 1-DicnLorooropene 
cis-i,S-Dicniorooropene 
t-r ans- i, 3-D i cn i oroor open e 
Et-nyipenzene 
he;:acn ioroouT-ac lene 
iBopropyioenzene 
4-l50Drooyitoluene 
""sT-nviene cniorice 

P-.nown •w.U 

Value L-Ci i'_ 'A  Rsc LliTlit-5 

50 56 11S 73-1.36 
50 61 1ES 76-133 
50 57 114 6z.'—14D 

50 6£ 1E4 50-146 
50 46 9£ 47-iHP 
50 56 1  i Zi 

.XL. 7E-14S 
50 106. 65-148 
50 D 1 10S 74-13E 
50 5S 104 6D—13H 

50 W*C 104 7E-133 
50 43 36 60-15E 
50 63 1 w>        iOD 

50 4E an- 53-15S 
50 58 i ■* / 75-137 
^ ■■■•. 57 11H 73-137 
50 ■—'Ö 

1   '. Q 70-130 
50 57 114 60-141 
50 58 116 66-14E 
50 60 ISO 70-139 
50 53 106 73-139 
50 P3 106 7E-134 
50 Z/l 10E -}/. — l CO 

50 104 C O _ •   XT (•-, 

50 56 HE 70-14E 
50 61 1ES 73-144 
50 50 100 68-141 
50 53 116 70-144 
50 56 HE 63-131 
50 57 114 74-140 
50 6E 1S4 75-137 
50 53 106 vJÜ-" X üJ 

50 56 liS 70-140 
50 53 116 69-130 
50 5? 118 64-133 
50 56 HE 71-141 
50 48 96 58-140 
50 54 103 70-147 
50 50 100 68-138 
50 60 1E0 64-154 

00001 o 



FÜRS";  3Aa 

VOLATILE  LABORATORY CONTROL RECOVERY 

L5J:   Scsciaiizec   assays,   inc. 

Na~n tna iene. 
n-FT ODVIdenzene 
3~-yrene 
I. I, i, 5—Tet-racn i croet-nane 
I, i ,£,2-7e-rachioroe-nane 
Te~rs.cn 1 oroe~nens 
Toiuens 
1,2,3-Tr i c n io r o sen z en e 
1,£, 4-Tr icn ioroDe.nzene 
1.1, i-Tricnloroet-nane 
l, 1,2-Tnchioroetnane 
Tr IC_D ioroetnene 
1,2,3-Tr ich iorocroDane 
1, £, 4-Tr imsx-nyibsniene 
1,3,5-Tr iiT:er.hy isenzene 
Vinyl  en Aor ice 
B r o in o G l c n i o r c ITI e ~ n a n e 
o—ÄyIene 
m,D-Xylene 
Tr ich ioi"of lu.oroTie~nane 

Co n c 5n i.-r a •.-1 o n  un i t-5:   ug/i 

Recoveries: 0 out of 59 ours ice üC iiiTiit-- 

Project: WÜRTSMITH bluVüMTING 

50 61 ■» "JO 
- U.U. 42-153 

50 57 114 52-168 

50 54 103 68-137 

50 C'4 103 67-135 

50 63 64-155 

50 50 100 69-132 

50 57 114 75-136 

50 3D 110 43-152 

50 5£ 104 55-143 

50 3D 110 73-136 

50 60 120 72-133 

50 50 100 73-136 

50 64 123 53-147 

50 d1'—' 106 73-133 

50 54 108 74-137 

50 44 38 54-154 

50 62 124 Ö7~iOü 

50 56 115 70-145 

50 110 
50 43 C',4. 66-142 

000013 



VOLATILE ORGANICS - SOIL 

SUMMARY 

I 
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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 

SB 13-21 

Matrix: Soil 
'/. Dry Weight:        86. 
Units: ug/kg dry weight 
Dilution Factor: 100. 
Analysis Method: SW8260B 
Delivery Group: 117250 
Instrument: HP—2 

Lab Sample ID: 
Date Sampled: 
Date Received: 
Analysis Date: 
Analy s i s Time: 

93-A127305 
10/16/98 
10/17/98 
10/18/98 
11: 47 

Sample QC Group: 4761 

FGRM I 

CAS NUMbER ANALYTE CONCENTRATION FLAG 

144-10-5   1-Chlorohexan 
71-43-2 Benzene   
108-86-1 ". Eromobenzene 
124-48-1  Bromochlorome 
75-25-2 Bromoform . . . 
74-B3-9 Bromomethane 
104-51-8 . n-Buty Ibenzen 
135-98-8   sec-Butylbenz 
98-06-6  t-ButyIbenzen 
56-23-5 Carbon fcefcrac 
108-90-7 Ch lorobenzene 
75-00-3 Chloroethane 
67-66-3 Chloroform . . 
74-S7-3   Chloromethane 
95-49-8 2-Chlorotolue 
106-43-4 4-Chlorotolue 
96-12-8 1, 2-Dibromo-3 
124-48-1  Dibromochloro 
74-95-3  1, 2-Dibromoet 
74-95-3 Dibromomethan 
95-50-1  1, 2-Dichlorob 
541-73-1  1, 3-Dichlorob 
106-46-7   1,4-Dichlorob 
75-71-8 Dichlorodiflu 
75-34-3   1.1-Dichloroe 
107-06-2   1,2-Dichloroe 
75-35-4   1,1-Dichloroe 
156-59-2   cis-1.2-Dichl 
156-60-5   trans-1,2-Dic 
78-87-5 1,2-Dichi orop 
142-28-9   1,3-Dichlorop 
594-20-7 2, 2-Dichlorop 
563-58-6   1,1-Dichlorop 
10061-01-5   cis-1.3-Dichl 
10061-02-6   trans-1,3-Dic 
100-41-4 Ethylbenzene 
87-68-3 Hexachlorobut 
98-82-8   Isopropylbenz 
99-87-6 4-Isopropylto 

e 

thane 

e   
ene .... 
e   
hloride 

ne   
ne   
-ch laropropane 
methane   
hane   
e   
enzene   
enzene   
enzene   
oromethane ... 
thane   
thane   
thene   
oroethene .... 
hloroethene .. 
ropane   
ropane   
ropane   
ropene   
oroprop ene ... 
hloropropene . 

ad iene 
ene ... 
luene . 

C0PY1 

291. 
465. 
233. 
233. 
698. 
930. 
581. 
814. 
814. 
1160 
233. 
581. 
233. 
814. 
233. 
349. 
116. 
349. 
349. 
1160 
233. 
698. 
233. 
581. 
233. 
349. 
698. 
698. 
349. 
233. 
233. 
2330 
581. 
581. 
581. 
5eio 
581. 
1860 
1740 

U 

U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

000115 
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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 

SB 13-21 

Matri x: So i1 
7. Dry Weight:        86. 
Units: ug/kg dry weight 

Lab Sample ID: 
Date Sampled: 
Date Received: 

93-A127305 
10/16/98 
10/17/93 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION 

75-09-2 Me 
91-20-3   Na 
103-65-1   n- 
100-42-5   St 
630-20-6 1, 
79-34-5 I, 
127-18-4 -. Te 
108-88-3 . To 
87-61-6 1, 
120-82-1  1, 
71-55-6 1, 
79-00-5 1, 
79-01-6   Tr 
96-18-4 1. 
95-63-6  1, 
108-67-8 1, 
75-01-4   Vi 
75-27-4   Er 
6615 o- 
6616 m, 
75-69-4 Tr 

thylene chloride   233. 
phthalene  3370 
PropyIbenzene   3600 
yrene  233. 
1,  1, 2-Tetraeh loroethane . 349. 
1, 2, 2-Tetrachloroethane . 233. 
trach loroethene   814. 
luene  581. 
2;3-Trichlorobenzene .... 233. 
2/4-Trichlorobenzene .... 233. 
1/ 1-Tr ich loroethane   465. 
1/2-Trichloroethane   581. 
ichloroethene   1160 
2<3-Trichloropropane .... 2330 
2/ 4-Trimethylbanzene .... 21900 
3/5-Trimethylbenzene .... 7790 
ny 1 chloride   1050 
omodichloromethane   465. 
Xy lene . .  581. 
p-Xylene  22800 
ich lorofluoromethane .... 465. 

FLAG 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 

U 

00011G 
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SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

SBil-21 

Matrix: Soil 
7.  Dry Weight:        96. 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analysis -Method: SWB260B 
Delivery Group:  117250 
Instrument: HP-2 

Lab Sample ID: 
Date Sampled: 
Date Received: 
Analysis Date: 
Analysis Time: 

9S-A127306 
10/16/98 
10/17/93 
10/20/98 
23: 46 

bampie QC Group: 4761 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION FLAG 

144-10-5     1-Chlorohexane     
71-43-2 Benzene     
108-86-1 ". Eromofaenzene     
124-48-1    Ercmochloromethane     
75-25-2 Erornof arm  
74-S3-9 Eromomethane   
104-51-8   n-Butylbenzene   
135-;98-8 sec-Buty 1 b en z ene  
98-06-6   t-Butylbenzene   
56-23-5 Carbon tetrachloride   
108-90-7 Chlorobenzene  
75-00-3 Chloroethane   
67-66-3 Chloroform  
74-87-3 Ch loromethane  
95-49-8 2-Ch lorotoluene   
106-43-4 4-Chlorotoluene   
96-12-8 1» 2-Dibromo-3-chloropropane 
124-48-1  Dibromoch loromethane   
74-95-3   1/2-Dibromoethane   
74-95-3 Dibromomethane   
95-50-1 . . . 1/2-Dichlorobenzene   
541-73-1  1, 3-Dichlorobenzene   
106-46-7   1,4-Dichlorobenzene   
75-71-8 Dich lorod if luoromethane . . . 
75-34-3   1,1-Dichloroethane   
107-06-2   1,2-Dichloroethane   
75-35-4   1,1-Dichloroethene   
156-59-2  . cis-1,2-Dichloroethene .... 
156-60-5 . trans-1/ 2-Dichloroethene . . 
78-87-5   1,2-Dichloropropane   
142-28-9   1,3-Dichloropropane   
594-20-7 2, 2-Dichloropropane   
563-58-6   1/1-Dichloropropene   
10061-01-5 cis-1,3-Dichloropropene . . . 
10061-02-6 trans-1,3-Dich1 oropropene . 
100-41-4 Ethylbenzene  
87-68-3 He xachlorobutadiene   
98-82-8 Isopropylb enzene  
99-87-6 4-Isopropy1 toluene   

C0PY1 

2. 6 
2. 1 
2. 1 
2. 1 
6. 2 
5. 2 
5. 2 
7. 3 
7. 3 
10. 4 
2. 1 
5. 2 
2. 1 
7. 3 
2. 1 
3. 
1. 
3. 
3. 
10. 4 
2. 1 
6. 2 
2. 1 
5. 2 
2. 1 
3. 1 
6. 2 
6. 2 
3. 1 
2. 1 
2. 1 
20. 8 
5. 2 
5. 2 
5. 2 
3. 1 
5. 2 
8. 3 
47. 9 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

SB!1-21 

Matr i x: Soi1 
V.  Dry Weight:       96. 
Units: ug/kg dry meight 

Lab Sample ID: 
Date Sampled: 
Date Received: 

98-A127306 
10/16/98 
10/17/93 

FORM I 

CAS NUriüfcK ANALYTt CONCENTRATION FLAG 

75_Q9_2 
91-20-3 
103-65-1 
100-42-5 
630-20-6 
79-34-5 
127-18-4 
108-S8-3 
87-61-6 
120-82-1 
71-55-6 
79-00-5 
79-01-6 
96-18-4 
95-63-6 
108-67-8 
75-01-4 
75-27-4 
6615 ... 
6616 ... 
75-69-4 

Methylene chloride   
Naphthalene   
n-PropyIbenzene   
Styrene   
1<1/1,2-Tetrachloroethane 
li 1/2/2-Tetrach loroethane 
Tetrachloroethene   
Toluene   
li2/3-Trichlorofaenzene ... 
1,2/4-Trichlorohenzene ... 
1,1/1-Trichloroethane .... 
1/1/2-Trichloroethane   .... 
Tr ichloroethene   
1;2<3-Trichloropropane ... 
1, 2.1 4-Tr imethy lben zene . . . 
li3, 5-TrimethyIbenzene ... 
Vinyl chloride   
Eromodichloromethane   
o-Xylene   
mi p-Xylene  
Trichlorofluoromethane . . . 

2. 1 U 
45. 8 
2. 1 Ü 

2. 1 U 
3. 1 U 
2. 1 U 
7. 3 U 
5. 2 U 
2. 1 U 
2. 1 U 
4. 2 U 
5. 2 Ü 

10. 4 U 
20. 8 U 
315. E 
360. E 
9. 4 U 
4. 2 U 
6. 2 
277. E 
4. 2 U 

C0PY1 
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SPECIALIZED ASSAYS, INC. 

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

Matrix: Soil 
7. Dry Weight:       96. 
Units: ug/kg dry weight 
Dilution Factor: 10Ö. 
Analysis Method: SW8260B 
Delivery Group: 117250 
Instrument: HP-2 

Sample Identification 

SE11-21 

Lab Sample ID: 
Date Sampled: 
Date Received: 
Analysis Date: 
Analysis Time: 

98-A127306 
10/16/98 
10/17/98 
10/18/98 
12:24 

Sample QC Group: 4761 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

144-10-5   i-Chlorohexan 
71-43-2 Benzene  
108-S6-1   v Bromobenzene 
124-48-1    Bromoch lorome 
75-25-2 Dromof orm   . . . 
74-83-9  . Bromomethane 
104-51-3 n-Buty lbenzen 
135-98-8 ........ sec-Butylbenz 
98-06-6   t-Butylbenzen 
56-23-5 Carbon tetrac 
108-90-7   Chlorobenzene 
75-00-3 Chloroethane 
67-66-3 Chloroform . . 
74-87-3   Chloromethane 
95-49-8 2-Chlorotolue 
106-43-4 4-Chlorotolue 
96-12-8 1, 2-Dibromo-3 
124-48-1  Dibromochloro 
74-95-3 1» 2-Dibromoet 
74-95-3   Dibroraomethan 
95-50-1  1, 2-Dichlorob 
541-73-1   1,3-Dichlorob 
106-46-7 1, 4-Dichlorob 
75-71-8   Dichlorodiflu 
75-34-3   1,1-Dichloroe 
107-06-2 1, 2-Dichloroe 
75-35-4   1,1-Dichloroe 
156-59-2 c i s-1,2-Di ch1 
156-60-5   trans-1,2-Dic 
78-87-5 1, 2-Dichlorop 
142-28-9 1, 3-Dichlorop 
594-20-7 2, 2-Dichlorop 
563-58-6   . 1, 1-Dichlorop 
10061-01-5  cis-1,3-Dichl 
10061-02-6   trans-1,3-Dic 
100-41-4 Ethylbenzene 
87-68-3 Hexachlorobut 
98-82-3   Isopropylbenz 
99-87-6   4-Isopropylto 

thane 

e  
ene .... 
e  
hloride 

ne  
ne   
-chloropropane 
methane   
hane  
e  
enzene   
en z ene  
enzene   
oromethane . . . 
thane   
thane   
th ene  
oroethene .... 
h1oroethene .. 
ropane   
ropane   
ropane   
ropene   
oropropene ... 
hloropropene . 

ad iene 
ene . . . 
luene . 

C0FY1 

260. 
208. 
208. 
208. 
625. 
521. 
521. 
729. 
729. 
1040 
208. 
521. 
208. 
729. 
208. 
312. 
104. 
312. 
312. 
1040 
208. 
625. 
208. 
521. 
208. 
312. 
625. 
625. 
312. 
208. 
208. 
2080 
521. 
521. 
521. 
312. 
521. 
833. 
625. 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

SB 11-21 

Matrix: Soil 
"/. Dry Weight:       96. 
Units: ug/kg dry weight 

Lab Sample ID: 
Date Sampled: 
Date Received: 

98-A127306 
10/16/98 
10/17/98 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION 

75-09-2 Me 
91-20-3   Na 
103-65-1 ........n- 
100-42-5   St 
630-20-6 1, 
79-34-5 1, 
127-13-4 r Te 
10B-88-3 To 
87-61-6 1, 
120-82-1  1, 
71-55-6 ....'' 1, 
79-00-5 1, 
79-01-6 Tr 
96-18-4 1, 
95-63-6 1, 
108-67-8 1, 
75-01-4   Vi 
75-27-4 Br 
6615 o- 
6616 .  . m» 
75-69-4 Tr 

thylene chloride   
phthalene   
Propylbenzene     
yrene     
1» i>2-Tetrachloroethane 
1> 2>2-Tetrachloroethane 
trachloroethene   
luene   
2* 3-Trichlorobeniene . . . 
2>4-Trichlorobenzene ... 
1* 1-Trichloroethane . . . . 
1, 2-Trichloroethane . . . . 
ich loroethene   
2> 3-Trichloropropane . . . 
2»4-Trimethylbenzene ... 
3, 5-Trimethylbenzene . . . 
nyl chloride   
omodichloromethane   
Xylene   
p-Xylene   
ich lorofluoromethane . . . 

208. 
208. 
208. 
208. 
312. 
208. 
729. 
521. 
208. 
208. 
417. 
521. 
1040 
2080 
521. 
208. 
938. 
417. 
521. 
417. 
417. 

FLAG 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
J 
J 
U 
U 
U 

U 

C0PY1 
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SPECIALIZED ASSAYS, INC. 

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

ix: Soil 
'/.  Dry Weight:       94. 
Units: ug/kg dry weight 
Dilution Factor: 50. 
Analysis Method: SW8260B 
Delivery Group:  117250 
Instrument: HP-2 

Sample Identification 

SB 16-3 

Lab Sample ID: 
Date Sampled: 
Date Received: 
Analysis Date: 
Analysis Time: 
Sample QC Group: 4761 

98-A127307 
10/15/98 
10/17/98 

22/ 
13 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

144-10-5 1-Ch 
71-43-2 ......... Benz 
108-86-1 Er am 
124-48-1   Bram 
75-25-2   Brom 
74-83-9 Brom 
104-51-8   n-Bu 
135-98-8 sec- 
98-06-6  t-Bu 
56-23-5 Carb 
108-90-7 Chlo 
75-00-3 Chlo 
67-66-3 Chlo 
74-e7-3 Chlo 
95-49-8   2-Ch 
106-43-4   4-Ch 
96-12-8 1,2- 
124-48-1   Dibr 
74-95-3 1,2- 
74-95-3   Dibr 
95-50-1  1,2- 
541-73-1  1,3- 
106-46-7 1,4- 
75-71-8   Dich 
75-34-3 1,1- 
107-06-2 1,2- 
75-35-4 1,1- 
156-59-2 cis- 
156-60-5 tran 
78-87-5 1,2- 
142-28-9 1,3- 
594-20-7 2, 2- 
563-58-6 1,1- 
10061-01-5 cis- 
10061-02-6 tran 
100-41-4 Ethy 
87-68-3   Hexa 
98-82-8  Isop 
99-87-6 4-Is 

lorohexane   
ene   
obenzene   
ochloromethane   
of orm   
omsthane   
tylbenzene   
Butylbenzene   
tylbenzene   
on tetrachloride   
robenzene   
roethane     
roform   
romethane   
lorotoluene   
lorotoluene   
Dibromo-3-chloropropane 
omochloromethane   
Dibromoethane   
omomethane   
Dichlorobenzene   
Dich lorobenzene  
Dich 1 orobenzene   
lorodifluoromethane ... 
Dich loroethane   
Dich loroethane   
Dich laroethene   
1,2-Dichloroethene .... 
s-1,2—Dichloraethene .. 
Dich loropropane   
Dich loropropane   
Dich loropropane   
Dich loropropene   
1,3-Dichloropropene ... 
s-1,3-Dichloropropene . 
lbenzene   
ch lorobutadiene   
ropylbenzene   
opropyltoluene   

C0PY1 

133. 
106. 
106. 
106. 
319. 
266. 
266. 
372. 
372. 
532. 
106. 
266. 
106. 
372. 
106. 
160. 
53. 2 
160. 
160. 
532. 
106. 
319. 
106. 
266. 
106. 
160. 
319. 
319. 
160. 
106. 
106. 
1060 
266. 
266. 
266. 
160. 
266. 
426. 
851. 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

OOOl^1 
£-± 



SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

S316-B 

Matrix: Soil 
"/. Dry Weight:       94. 
Units: ug/kg dry weight 

Lab Sample ID: 
Date Sampled: 
Date Received: 

93-A127307 
10/15/98 
10/17/98 

FORM I 

Cr NUMBER ANALYTE CONCENTRATION 

75-09-2 Me 
91-20-3   Na 
103-65-1   n- 
100-42-5 St 
630-20-6 1, 
79-34-5 1, 
127-18-4 ."' Te 
108-88-3   To 
87-61-6 1, 
120-82-1  1, 
71-55-6 1, 
79-00-5 1, 
79-01-6 Tr 
96-18-4 1, 
95-63-6 1, 
108-67-8 1, 
75-01-4   Vi 
75-27-4   Br 
6615 o- 
6616 m, 
75-69-4 Tr 

thylene chloride   106. 
phthalene  106. 
Propylbenzene   106. 
yrene   106. 
1,i,2-Tetrachloroethane . i60. 
1;2*2-Tetrachloroethane . 106. 
trachloroethene   372. 
luene  266. 
2,3-Trichlorobenzene .... 106. 
2/ 4-Trich lorobenzene .... 106. 
1/1-Trichloroethane   213. 
1,2-Trichloroethane   266. 
ich loroethene   532. 
2/3-Trichloropropane .... 1060 
2/4-Trimethylbenzene .... 2230 
3,5-Trimethylbenzene .... 2020 
ny 1 chloride  479. 
omodichloromethane   213. 
Xy lene  585. 
p-Xy lene  904. 
ich loro-f luoromethane .... 213. 

FLAG 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

U 

000122 
C0PY1 
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SPECIALIZED ASSAYS, INC. 

2960 Foster Creighlon Dr. 
RO. Box 40566 
Nashville, TN 37204-0566 
Phone 1-615-726-0177 

Sample Identification 

SB 16-21 

Matrix: Soil 
*/. Dry Weight:        87. 
Units: ug/kg dry weight 
Dilution Factor: iOOö 
Analysis Method: SWS260D 
Delivery Group: 117250 
Instrument: HP-2 

Lab Sample ID: 
Date Sampled: 
Date Received:, 
Analysis Date: 
Analysis Time: 

98-A12730S 
10/15/98 
10/17/98 
10/18/98 
13: 36 

Sample QC Group: 4761 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION FLAG 

144-10-5   1-Chlorohexane   
71-43-2   Benzene   
108-86-1 " Bromobenzene   
124-48-1  Bromoch loromethane   
75-25-2   Eromoform   
74-83-9 Bromomethane   
104-51-8 n-Buty lbenzene   
135-:98-8 sec-Butylbenzene  
98-06-6 t-Butylbenzene   
56-23-5 Carbon tetrach lor ide   
108-90-7   Chlorobenzene  
75-00-3 Chloroethane   
67-66-3 Chloroform  
74-87-3 Ch loromethane  
95-49-8 2-Chlorotoluene   
106-43-4 4-Chlorotoluene   
96-12-8   1/2-Dibromo-3—chloropropane 
124-48-1  Dibromoch loromethane   
74-95-3   1,2-Dibromoethane   
74-95-3 Dibromomefchane   
95-50-1   1,2-Dichlarobenzene   
541-73-1   1,3-Dichlorobenzene   
106-46-7   1,4-Dichlorobenzene   
75-71-8 Dich lorod if luoromethane . . . 
75-34-3   1,1-Dichloroethana ........ 
107-06-2   1,2-Dichloroethane   
75-35-4   1,1-Dichloroethene   
156-59-2  cis-1,2-Dichloroethene .... 
156-60-5   trans-L 2-Dichloroethene .. 
78-87-5   1,2-Dichloropropane   
142-28-9   1,3-Dichloropropane   
594-20-7 2, 2-Dichloropropane   
563-58-6   1,1-Dichloropropene   
10061-01-5 cis-1,3-Dichloropropene . . . 
10061-02-6   trans-1,3-Dich1oropropene . 
100-41-4 Ethylbenzene   
87-68-3 Hexachlorobutadiene  
98-82-8   Isopropylbenzene   
99-87-6 4-Isopropy Itoluene   

2870 . . . U 
2300 . . . U 
2300 . . . U 
2300 . . . U 
6900 . . . U 
5750 . . U 
5750 . . . U 
8050 . . . U 
8050 . . U 
11500 . . U 
2300 . . U 
5750 . . U 
2300 . . U 
8050 . . U 
2300 . . U 
3450 . . U 
1150 . . U 
3450 . . U 
3450 . . U 
11500 . . U 
2300 . . U 
6900 . . U 
2300 . . u 
5750 . . u 
2300 . . u 
3450 . . u 
6900 . . u 
6900 . . u 
3450 . . u 
2300 . . u 
2300 . . u 
23000 . . u 
5750 . . u 
5750 . . u 
5750 . . u 
116000  .. 
5750 . . u 
25300 
18400 1 000123 

C0PY1 



SPECIALIZED ASSAYS, INC. 

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

Matrix: Soil 
y.  Dry Weight: 
Units: ug/kg 

87. 
dry weight 

Sample Identification 

SB16-21 

Lab Sample ID: 
Date Sampled: 
Date Received: 

9S-A12730S 
10/15/98 
10/17/98 

FORM I 

ANALYTE CONCENTRATION 

75-09-2   Me 
91-20-3 . . Na 
103-65-1 ........n- 
100-42-5   St 
630-20-6 1, 
79-34-5 1/ 
127-18-4 - Te 
108-88-3   To 
87-61-6 1, 
120-82-1  1. 
71-55-6 . . . .' 1, 
79-00-5 1, 
79-01-6 .' Tr 
96-18-4 1, 
95-63-6 1/ 
108-67-8 1. 
75-01-4   Vi 
75-27-4 Br 
6615 o- 
6616 (TW 
75-69-4 Tr 

thylene chloride   2300 
phthalene   41400 
Propylbenzene   46000 
yrene  2300 
i,1,2-Tetrachloroethane . 3450 
1,2,2-Tetrachloroethane . 2300 
trachloroethene   8050 
luene  5750 
2/3-Trichlorobenzene .... 2300 
2/4-Trichlorobenzene .... 2300 
1,1-Trichloroethane   4600 
1/2-Trichloroethane   5750 
ich loroethene   11500 
2,3-Trichloropropane .... 23000 
2,4-Trimethylbenzene .... 275000 
3, 5-Trimethylbenzene .... 94300 
nyl chloride   10300 
omodichloromethane   4600 
Xylene   131000 
p-Xylene   444000 
ichlorofluoromethane .... 4600 

FLAG 

U 

U 
U 
U 
U 
U 
U 
U 
U 
Ü 
U 
U 
E 

U 
U 

u 

C0PY1 

000124 



SPECIALIZED ASSAYS, INC. 

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

Matrix: Soil 
*/. Dry Weight:        87. 
Units: ug/kg dry weight 
Dilution Factor: 5000 
Analysis Method: SW8260B 
Delivery Group: 117250 
Instrument: HP-2 

Sample Identification 

SB 16-21 

Lab Sample ID: 
Date Sampled: 
Date Received: 
Analysis Date: 
Analysis Time: 

98-A12730S 
10/15/93 
10/17/98 
10/21/93 
0: 22 

Sample QC Group: 4761 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

144-10-5   1-Chlorohexane   14400 
71-43-2 Benzene  11500 
108-86-1 :' Eromobenzsne   11500 
124-48-1  Eromachloromethane   11500 
75-25-2 Eromof orm  34500 
74-83-9 Bromomethane   28700 
104-51-8 n-Buty Ibenzene   28700 
135-98-8   sec-ButyIbenzene   40200 
98-06-6 t-Buty Ibenzene  40200 
56-23-5 Carbon tetrach lor ide   57500 
108-90-7 Chlorobenzene  11500 
75-00-3 Chlaroethane   28700 
67-66-3 Chloroform  11500 
74-87-3 Chloromethane  40200 
95-49-8 2-Ch lorotoluene   11500 
106-43-4 4-Chlorotoluene   17200 
96-12-8   1,2-Dibromo-3-chloropropane 5750 
124-48-1  Dibramoch loromethane   17200 
74-95-3 li 2-Dibromoethane  . 17200 
74-95-3 Dibromomefehane   57500 
95-50-1  li 2-Dichlorobenzene  11500 
541-73-1  1/ 3-Dichlorobenzene   34500 
106-46-7   li4-Dichlorobenzene   11500 
75-71-8 Dichlorod if luoromethane ... 28700 
75-34-3 li 1-Dichloroethane  11500 
107-06-2   1,2-Dichloroethane   17200 
75-35-4   1/1-Dichloroethene   34500 
156-59-2   cis-1.2-Dichloroethene .... 34500 
156-60-5   trans-1/2-Dich1oroethene .. 17200 
7S-87-5  1,2-Dichloropropane   11500 
142-28-9   1-3-Dichloropropana   11500 
594-20-7 2/2-Dichloropropane   115000 
563-58-6   1-1-Dichloropropene   28700 
10061-01-5  cis-1,3-Dichloropropene ... 28700 
10061-02-6  trans-1,3-Dichloropropene . 28700 
100-41-4 Ethylbenzene   121000 
87-68-3 Hexachlorobutadiene   28700 
98-82-8   Isopropylbenzene   28700 
99-87-6 4-IsopropyItoluene   23000 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
J 
J 

C0PY1 



SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

■SB 16-21 

Matrix: Soil 
X Dry Weight: 
Units: ug/kg dry 

87. 
iuei ght 

Lab Sample ID: 
Date Sampled: 
Date Received: 

98-A127303 
10/15/98 
10/17/98 

FORM I 

CAS NUMBEK ANALYTE CONCENTRATION 

75-09-2   Me 
91-20-3   Na 
103-65-1  n- 
100-42-5   St 
630-20-6 : 1, 
79-34-5 1/ 
127-18-4 : Te 
108-88-3   To 
87-61-6 1, 
120-82-1  1. 
71-55-6 \ . . . 1/ 
79-00-5 1« 
79-01-6 Tr 
96-18-4 1, 
95-63-6 1, 
108-67-8 1, 
75-01-4   Vi 
75-27-4 Br 
6615  o- 
6616 m/ 
75-69-4   Tr 

thylene chloride   11500 
phthalene   51700 
Propylbenzene   46000 
yrene   11500 
1,1,2-Tetraehloroethane . 17200 
1,2,2-Tetrachloroethane . 11500 
trachloroethene   40200 
lusne   28700 
2,3-Trichlorobenzene .... 11500 
2,4-Trichlorobenzsne .... 11500 
1, 1-Trichloroethane   23000 
1, 2-Trichloroethane   28700 
ichloroethene   57500 
2, 3-Trichloropropane .... 115000 
2, 4-Trimethylbenzene .... 287000 
3/ 5-Trimethylbenzene .... 97700 
nyl chloride   51700 
omodichloromethane   23000 
Xylene   138000 
p-Xylene   477000 
ich loro-f luoromethane .... 23000 

FLAG 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

U 

C0PY1 
000125 



SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

SB14-21 

Matr i x: So i1 
7. Dry Weight:        87. 
Units: ug/kg dry weight 
Dilution Factor: lOOO 
Analysis Method: SWS260B 
Delivery Group: 117250 
Instrument: HP-2 

Lab Sample ID: 
Date Sampled: 
Date Received: 
Analysis Date: 
Analysis Time: 

9S-A127309 
10/15/98 
10/17/98 
10/18/98 
14: 13 

Sample QC Group: 4761 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

144-10-5   1-Chlorohexane   
71-43-2   Benzene   
103-86-1   Bromobenzene   
124-48-1  Bromoch loromethane   
75-25-2   Bromoform  
74-83-9 Bromornethane  
104-51-8 n-Buty lbenzene  
135-98-8   sec-Butylbenzene   
98-06-6  t-Butylbenzene  
56-23-5 Carbon tetrach 1 oride   
108-90-7 Ch lorobenzene  
75-00-3 Chloroethane   
67-66-3 Chloroform  
74-87-3 Chloromethane . '.  
95-49-8 2-Chlorotoluene   
106-43-4 4-Chlorotoluene   
96-12-8   1>2-Dibromo-3-chloropropane 
124-48-1   Dibromochloromethane   
74-95-3 1» 2-Dibromoethane  
74-95-3   Dibromomethane   
95-50-1   1,2-Dichlorobenzene   
541-73-1   1> 3-Dichlorobenzene   
106-46-7   1>4-Dichlorobenzene   
75-71-8 Di ch lorod i f luoromethane . . . 
75-34-3   1>1-Dichloroethane   
107-06-2   1>2-Dichloroethane   
75-35-4   1* 1-Dichloroethene   
156-59-2   cis-1»2-Dichloroethene .... 
156-60-5 trari5-l. 2-Di ch 1 oroeth ene . . 
73-87-5   1»2-Dichloropropane   
142-28-9   1,3-Dichloropropane   
594-20-7 2, 2-Dichloropropane  
563-58-6   1,1-Dichloropropene   
10061-01-5 cis-1,3-Dichloropropene . . . 
10061-02-6   trans-1,3-Dich1oropropene . 
100-41-4 Ethylbenzene  
87-63-3 He xach lorobutad i ene  
98-82-8   Isopropylbenzene   
99-37-6 4-1sopropy1 toluene   

2870 
4600 
2300 
2300 
6900 
5750 
5750 
8050 
8050 
11500 
2300 
5750 
2300 
8050 
2300 
3450 
1150 
3450 
3450 
11500 
2300 
6900 
2300 
5750 
2300 
3450 
6900 
6900 
3450 
2300 
2300 
23000 
5750 
5750 
5750 
67300 
5750 
17200 
13300 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

000126 
C0PY1 



::   SPECIALIZED ASSAYS, INC. 

2960 Foster Creighton Dr. 
P. 0. Box 40566 
Nashville, TN 37204-0566 
Phone 1-615-726-0177 

Sample Identification 

SB 14-21 

Matrix: Soil 
*/. Dry Weight:       87. 
Units: ug/kg dry tueight 

Lab Sample ID: 
Date Sampled: 
Date Received: 

98-A127309 
10/15/98 
10/17/98 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION 

75-09-2 Methylene ch 
91-20-3 Naphthalene 
103-65-1  n-Propylbenz 
100-42-5 Styrene .... 
630-20-6   1,1>1»2-Tetr 
79-34-5 1,1,2, 2-Tetr 
127-18-4 Tetrachloroe 
10S-38-3 Toluene .... 
87-61-6 1,2, 3-Trichl 
120-82-1  1»2, 4-Trichl 
71-55-6 "....1,1, 1-Trie hi 
79-00-5 1,1, 2-Trichl 
79-01-6 Trichloroeth 
96-18-4 1,2, 3-Trichl 
95-63-6 1,2, 4-Trimet 
108-67-8 1,3, 5-Trimet 
75-01-4 Vinyl chlori 
75-27-4 Bromodich lor 
6615 o-Xylene . . . 
6616 m, p—Xylene . 
75-69-4   Trichloroflu 

1 oride 

ene 

ach ioroethane 
achIoroethane 
thene   

oroben2ene 
orobenz ene 
oroethane . 
oroethane . 
ene   
oropropane 
by 1 benzene 
hy lbenzene 
de  
omethane . . 

oromethane 

2300 
27600 
28700 
2300 
3450 
2300 
8050 
5750 
2300 
2300 
4600 
5750 
11500 
23000 
198000 
69000 
10300 
4600 
5750 
282000 
4600 

FLAG 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 

U 

CCPY1 
000127 
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SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

SB26-21 

Matrix: Soil 
'/. Dry Weight:       87. 
Units: ug/kg dry weight 
Dilution Factor: iööö 
Analysis Method: SWS260B 
Delivery Group: Ü725Ö 
Instrument: HP-2 

Lab Sample ID: 
Date Sampled: 
Date Received: 
Analysis Date: 
Analysis Time: 

93-A127310 
10/15/98 
10/17/93 
iG/iS/93 
15: 51 

Sample QC Group: 476i 

FORM I 

CAS NUMBEK ANALYTE CONCENTRATION FLAG 

144-10-5   i-Chlorohexane   
71-43-2 Benzene   
108-86-1  Bromobenzene   
124-48-1  Eromoch loromsthane   
75-25-2 Eromof arm  
74-83-9 Eramomethane   
104-51-8 n-Butylbenzene   
135-98-8   sec-Butylbenzene   
98-06-6   t-Butylbenzene   
56-23-5 Carbon tetrach lor ide   
108-90-7 Ch loroben zene  
75-00-3 Ch loroethane   
67-66-3 Chloroform  
74-87-3 Ch loromethane  
95-49-8 2-Ch lorotoluene   
106-43-4 4-Ch lorotoluene   
96-12-8 1/ 2-Dibromo-3-chloropropane 
124-48-1 ........ Dibromochloromethane   
74-95-3 1. 2-Dibromoethane  
74-95-3  Dibromomethane   
95-50-1  1» 2-Dichlorobenzene   
541-73-1   1/3-Dichlorobenzene   
106-46-7 1/4-Dichlorobenzene  . 
75-71-8 Dichlorod if luoromethane . . . 
75-34-3   1/1-Dichloroethane   
107-06-2 1/2-Dichloroethane   
75-35-4   1/1-Dichloroethene   
156-59-2   cis-1/2-Dichloroethene .... 
156-60-5   trans-1,2-Dichloroethene .. 
78-87-5   1/2-Dichloropropane   
142-28-9 1» 3-Dichloropropane  
594-20-7 2/ 2-Dich loropropane   
563-58-6   li1-Dichloropropene   
10061-01-5  cis-1,3-Dichloropropene . . . 
10061-02-6   trans-1,3-Dichloropropene . 
100-41-4 Ethylbenzene   
87-68-3 Hexachlorobutadiene   
98-S2-8   Isopropylbenzene   
99-87-6 4-Isoprop y lto luene   

2870 . . U 
2300 . . U 
2300 . . U 
2300 . . U 
6900 . . U 
5750 . . U 
5750 . . U 
8050 . . U 
8050 . . U 
11500 . . U 
2300 . . U 
5750 . . U 
2300 . . U 
8050 . . U 
2300 . . U 
3450 . . U 
1150 . . U 
3450 . . Ü 
3450 . . Ü 
11500 . . U 
2300 . . Ü 
6900 . . U 
2300 . . U 
5750 . . U 
2300 . . u 
3450 . . u 
6900 . . u 
6900 . . u 
3450 . . u 
2300 . . u 
2300 .. . u 
23000 . . u 
5750 . . . u 
5750 . . . u 
5750 . . . u 
140000 
5750 . . . u 
9200 
14900 

. . . u 000123 

C0PY1 



SPECIALIZED ASSAYS, INC. 

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

Matrix: Soil 
*/. Dry Weight:       87. 
Units: ug/kg dry weight 

Sample Identification 

SB26-21 

Lab Sample ID: 
Date Sampled: 
Date Received: 

93-A127310 
10/15/98 
10/17/93 

FORM I 

CAS NÜMBEK NALYTE CONCENTRATION 

75-09-2   Me 
91-20-3   Na 
103-65-1   n- 
100-42-5   St 
630-20-6 1, 
79-34-5 1, 
127-18-4 ." Te 
108-88-3   To 
87-61-6 1, 
120-82-1  1, 
71-55-6 1, 
79-00-5 1, 
79-01-6 Tr 
96-18-4 1, 
95-63-6 1, 
108-67-8 1, 
75-01-4   Vi 
75-27-4   Br 
6615 0- 
6616 m, 
75-69-4 Tr 

thylene chloride   
phthalene   
Propylbenzene .  
yrene   
1,li2-Tetrachloroethane 
1/2;2-Tetrachloroethane 
trachloroethene   
luene   
2/3-Trichlorobenzene ... 
2/4-Trichlorobenzene ... 
1# 1-Trichloroethane . . . . 
1,2-Trichloroethane . . . . 
ich loroethene   
2/3-Trichloropropane . . . 
2.4-Trimethylbenzene ... 
3# 5-Trimethylbenzene . . . 
nyl chloride   
omodichloromethane   
Xylene   
p-Xylene   
ich lorofluoromethane . . . 

2300 
34500 
37900 
2300 
3450 
2300 
8050 
5750 
2300 
2300 
4600 
5750 
11500 
23000 
218000 
77000 
10300 
4600 
159000 
533000 
4600 

FLAG 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

E 
U 

C0PY1 

000129 
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SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

3B26-21 

Matrix: Soil 
7. Dry Weight:        87. 
Units: ug/kg dry tueight 
Dilution Factor: 2500 
Analysis Method: SW8260B 
Delivery Group: 117250 
Instrument: HP-2 

Lab Sample ID: 
Date Samp led: 
Date Received: 
Analysis Date: 
Analysis Time: 

9S-A127310 
10/15/98 
10/17/98 
10/21/98 
0: 58 

Sample QC Group: 4761 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION 

144-10-5  . 1-Chlorohexane  
71-43-2 Benzene  
108-86-1 ". Bromobenzene  
124-48-1  Bromochloromethane   
75-25-2 Bromoform  
74-83-9 Bromomethane  
104-51-3 n-Buty lbenzene  
135-98-8   sec-Butylbenzene   
98-06-6   t-Butylbenzene   
56-23-5 . Carbon tetrachloride   
108-90-7 Chlorobenzene  
75-00-3 Chloroethane  
67-66-3 Chloroform  
74-87-3   Chloromethane   
95-49-8 2-Chlorotoluene   
106-43-4 4-Chlorotoluene   
96-12-8 1, 2-Dibromo-3-chloropropane 
124-48-1  Dibromochloromethane  
74-95-3   1>2-Dibromoethane   
74-95-3 Dibromomethane  . 
95-50-1   1,2-Dichlorobenzene   
541-73-1  1* 3-Dichlorobenzene  
106-46-7 1, 4-Dich1orobenzene  
75-71-8 Dichlorodifluoromethane . . . 
75-34-3   1*1-Dichloroethane   
107-06-2 1* 2-Dichloroethane   
75-35-4   1,1-Dichloroethene   
156-59- c i 5-1,2-Dichloroethene 
156-60-5 trans-1, 2-Dich1oroethene . 
73-87-5   1>2-Dichloropropane   
142-28-9   1»3-Dichloropropane   
594-20-7  2,2-Dichloropropane ...... 
563-58-6   1»1-Dichloropropene   
10061-01-5  cis-i,3-Dichloropropene .. 
10061-02-6   trans-1,3-Dich1oropropene 
100-41-4   Ethylbenzene   
87-63-3 Hexachlorobutadiene  
93-82-8   Isopropylbenzene   
99-87-6 4-Isopropy1 toluene  

7130 
5750 
5750 
5750 
17200 
14400 
14400 
20100 
20100 
28700 
5750 
14400 
5750 
20100 
5750 
8620 
2870 
8620 
8620 
28700 
5750 
17200 
5750 
14400 
5750 
8620 
17200 
17200 
3620 
5750 
5750 
57500 
14400 
14400 
14400 
69000 
14400 
23000 
11500 

FLAG 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. u 

. u 

. u 

. u 

. u 

. u 

. u 

. u 

. u 

. u 

. u 

. u 

. u 

. u 

000130 
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SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

SB26-21 

Matrix: Soil 
"/. Dry Weight:       87. 
Units: ug/kg dry meight 

Lab Sample ID: 
Date Sampled: 
Date Received: 

98-A127310 
10/15/98 
10/17/98 

FORM I 

CAS NUMEER ANALYTE CONCENTRATION 

75-09-2 Me 
91-20-3 Na 
103-65-1  n- 
100-42-5 St 
630-20-6 i> 
79-34-5 1, 
127-18-4 -. Te 
108-88-3 To 
87-61-6 1, 
120-32-1 1, 
71-55-6 1> 
79-00-5 1» 
79-01-6 .........Tr 
96-18-4 1> 
95-63-6 1, 
108-67-8 1, 
75-01-4   Vi 
75-27-4 BT- 

6615 o- 
6616 m> 
75-69-4   Tr 

thylene chloride   
phthalene :  
Propylbenzene   
yrene   
1. i»2-Tetrachloroethane 
1,2,2-Tetrachloroethane 
trachloroethene   
luene   
2,3-Trichlorobenzene . . . 
2,4-Trichlorobenzene ... 
1, 1-Trichloroethane . . . . 
1,2-Trichloroethane . . . . 
ichloroethene   
2»3-Trichloropropane ... 
2, 4-Trimethylbenzene ... 
3, 5-Trimethylbenzene . . . 
nyl chloride  
omodichloromethane   
Xylene   
p—Xylene   
ichlorofluoromethane ... 

5750 
23000 
23000 
5750 
8620 
5750 
20100 
14400 
5750 
5750 
11500 
14400 
28700 
57500 
147000 
51700 
25900 
11500 
80500 
279000 
11500 

FLAG 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 

U 

C0PY1 

009131 
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SPECIALIZED ASSAYS, INC. 

2960 Foster Crcighion Dr. 
RO. Box 40566 
Nashville, TN 37204-0566 
Phone 1-615-726-0177 

Sample Identification 

SB14-12 

Matr i x: SoiI 
7. Dry Weight:        86. 
Units: ug/kg dry weight 
Dilution Factor: 1ÖG. 
Analysis Method: SW8260B 
Delivery Group: 11725Ö 
Instrument: HP-2 

Lab Sample ID: 
Date Sampled: 
Date Received: 
Analysis Date: 
Analysis Time: 
Sample G.C Group 

98-A127311 
10/15/98 
10/17/98 
10/21/98 
1: 34 

: 4761 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION FLAG 

144-10-5   1-Chlorohexane   
71-43-2   Benzene   
108-86-1 !' Bromobenzene   
124-48-1  . Bromoch1oromethane   
75-25-2   Bromoform   
74-83-9 Bromomethane  
104-51-8 n-Butylbenzene  
135-98-8   sec-Butylbenzene   
98-06-6   t-Butylbenzene   
56-23-5 Carbon tetrach 1 ori de   
108-90-7   Chlorobenzene   
75-00-3 Chloroethane  
67-66-3   Chloroform   
74-87-3   Chloromethane   
95-49-8 2-Chlorotoluene   
106-43-4 4-Chlorotoluene  
96-12-8 1> 2-Dibromo-3-chloropropane 
124-48-1 ........Dibromochloromethane   
74-95-3 1> 2-Dibromoethane  
74-95-3   Dibromomethane   
95-50-1   1*2-Dichlorobenzene   
541-73-1  I* 3-Dichlorobenzene  
106-46-7   1)4-Dich1orobenzene   
75-71-8 Dichlorodifluoromethane . . . 
75-34-3   1>  1-Dichloroethane   
107-06-2   1,2-Dichloroethane   
75-35-4   1>  1-Dichloroethene   
156-59-2   cis-1,2-Dichloroethene .... 
156-60-5  trans-1»2-Dichloroethene .. 
78-87-5 1» 2-Dichloropropane  
142-28-9   1,3-Dichloropropane   
594-20-7   2,2-Dichloropropane   
563-53-6 1, 1-Dich1oropropene  
10061-01-5 cis-1• 3-Dichloropropene . . . 
10061-02-6 trans-1. 3-Dich1oropropene . 
100-41-4 Ethylbenzene   
37-68-3 Hexachlorobutadiene   
98-82-8   Isopropylbenzene   
99-87-6 4-1sopropy1 toluene   

291. . . U 
233. . . U 
233. . . u 
233. . . u 
698. . . u 
581. . . u 
581. . . u 
814. . . u 
814. . . u 
1160 . . u 
233. . . u 
581. . . u 
233. . . u 
814. . . u 
233. . . u 
349. . . u 
116. . . u 
349. . . u 
349. . . u 
1160 . . u 
233. . . u 
693. . . u 
233. . . u 
581. . . u 
233. . . u 
349. . . u 
693. . . u 
698. . . u 
349. . . u 
233. . . u 
233. . . u 
2330 . . u 
581. . . u 
581. . . u 
581. . . u 
1400 
531. . . . u 
349. . . . J 
465. . . . J 00913 

C0PY1 



SPECIALIZED ASSAYS, INC. 

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

Matrix: Soil 
'/. Dry Weight:        86. 
Units: ug/kg dry weight 

Sample Identification 

SB14-12 

Lab Sample ID: 
Date Sampled: 
Date Received: 

98-A127311 
10/15/98 
10/17/98 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION 

75-09-2 Methylen 
91-20-3 Naphthal 
103-65-1  r.-Propyl 
100-42-5 Styrene 
630-20-6 i , 1 .• i , 2- 
79-34-5 1, 1, 2, 2- 
127-18-4 "'. Tetrachl 
108-88-3 Toluene 
87-61-6 1.2, 3-Tr 
120-82-1  1,2, 4-Tr 
71-55-6 1,1, 1-Tr 
79-00-5 1,1, 2-Tr 
79-01-6 Tri chlor 
96-18-4 1,2, 3-Tr 
95-63-6 1,2, 4-Tr 
108-67-3 1,3, 5-Tr 
75-01-4 Vinyl ch 
75-27-4   Dromodic 
6615 o-Xylene 
6616 (Ti, p-Xyle 
75-69-4 Trie hi or 

e chloride   
ene  
benzene .  

Tetrachioroethane 
Tetrachloroethane 
oroethene   

ich lorobenzene . . . 
i ch lorobenzene . . . 
ich 1 oroethane . . . . 
i ch1oroethane . . . . 
oeth ene   
ichloropropane ... 
imethy1benzene ... 
imethylbenzene ... 
loride   
h1oromethane   

ne . .  
ofluoromethane ... 

233. 
581. 
698. 
233. 
349. 
233. 
814. 
581. 
233. 
233. 
465. 
581. 
1160 
2330 
4650 
1980 
1050 
465. 
581. 
7670 
465. 

FLAG 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 

U 

000133 
C0PY1 



SPECIALIZED ASSAYS, INC. 

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

Matrix: Soil 
V.  Dry Weight:        86. 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analysis Method: SW8260B 
Delivery Group:  117250 
Instrument: HP-2 

Sample Identification 

SB 12-22 

Lab Sample ID: 
Date Sampled: 
Date Received: 
Analysis Date: 
Analy sis Time: 
Sample QC Group 

98-A127312 
10/15/98 
10/17/98 
10/18/98 
17: 04 
: 4761 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION FLAG 

144-10-5   1-Chlorohexane   
71-43-2 Benzene  
108-86-1 " Eromobenzene   
124-48-1  Eromoch loromethane   
75-25-2 Eromof arm  
74-83-9 Eramamethane   
104-51-8 n-Euty lbenzene   
135-98-8   sec-Butylbenzene   
98-06-6   t-Butylbenzene   
56-23-5 Carbon tetrach lor ide   
108-90-7 Chlorobenzene  
75-00-3 Chloroethane   
67-66-3 Chloroform  
74-87-3 Ch loromethane  
95-49-8 2-Chlorotoluene   
106-43-4 4-Ch lorotoluene   
96-12-8   1,2-Dibromo-3-chloropropane 
124-48-1  Dibromoch loromethane   
74-95-3  1/2-Dibromoethane   
74-95-3 Dibromomethane  
95-50-1  1/ 2-Dichlorobenzene   
541-73-1  1/ 3-Dichlorobenzene   
106-46-7   1/4-Dichlorobenzene   
75-71-8 Dich lorod if luoromethane . . . 
75-34-3   1.1-Dichloroethane   
107-06-2   1/2-Dichloroethane   
75-35-4   1/1-Dichloroethene   
156-59-2   cis-1.2-Dichloroethene .... 
156-60-5 trans-li 2-Dichloroethene . . 
78-87-5   1/2-Dichloropropane   
142-28-9   1/3-Dichloropropane   
594-20-7   2/2-Dichloropropane   
563-58-6   1,1-Dichloropropene   
10061-01-5  cis-1/3-Dichloropropene . . . 
10061-02-6   trans-1,3-Dichloropropene . 
100-41-4 Ethylbenzene   
87-68-3 Hexach lorobutad iene   
98-82-8   Isopropylbenzene   
99-87-6 4-Isopropy1 toluene   

2. 9 . .    U 
2. 3 . .    U 
2. 3 . .    U 
2. 3 . .    U 
7. 0 . .    U 
5. 8 . .    U 
5. 8 . .    U 
8. 1 . .    U 
8. 1 . .    U 
11. 6 . .    U 
2. 3 . .    U 
5. 8 . .    U 
2. 3 . .    U 
8. 1 . .    U 
2. 3 . .    U 
3. 5 . .    U 
1. 2 . .    U 
3. 5 . .    U 
3. 5 . .    U 
11. 6 . .    U 
2. 3 . .    U 
7. 0 . .    U 
2. 3 . .    U 
5. 8 . .    U 
2. 3 . .    U 
3. 5 . .    U 
7. 0 . .   u 
7. 0 . .   u 
3. 5 . .   u 
2. 3 . .   u 
2. 3 . .   u 
23. 3 . .   u 
5. 8 . .   u 
5. 8 . .   u 
5. 8 . .   u 
105. 
5. 8 . .   u 
15. 1 
7. 0 

000134 

C0PY1 



SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

SB 12-22 

Matrix: Soil 
V.  Dry Weight:        86. 
Units: ug/kg dry uieight 

Lab Sample ID: 
Date Sampled: 
Date Received: 

98-A127312 
10/15/98 
10/17/98 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION 

75-09-2 Methy 
91-20-3 Napht 
103-65-1  n-Pro 
100-42-5 Styre 
630-20-6 1/ 1/ i 
79-34-5 1/1,2 
127-18-4 Tetra 
108-88-3 Tolue 
87-61-6 1, 2, 3 
120-82-1  1, 2, 4 
71-55-6 1,1,1 
79-00-5 1,1,2 
79-01-6 , . . . Trich 
96-18-4 1, 2, 3 
95-63-6 1, 2, 4 
108-67-8 1, 3, 5 
75-01-4  Vinyl 
75-27-4 Eromo 
6615 o-Xyl 
6616 m, p-X 
75-69-4 Trich 

lene chloride   
halene  
py Ibenzene   
ne   
,2-Tstrachloroethane 
,2-Tetrachloroethane 
chloroefchene   
ne   
-Trichlarobenzene ... 
-Trichlorabenzene ... 
-Trichloroethane .... 
-Trichloroethane .... 
loroethane   
Trichloropropane ... 

-TrimethyIbenzene ... 
-TrimethyIbenzene ... 
chloride   

dich loromethane   
ene   
ylene   
lorofluoromethane   ... 

30. 2 
24. 4 
2. 3 
3. 5 
2. 3 
8. 1 
5. 8 
2. 3 
2. 3 
4. 7 
5. 8 
11. 6 
23. 3 
123. 
23. 3 
10. 5 
4. 7 
3. 5 
414. 
4. 7 

FLAG 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
J 

U 

000135 
C0PY1 



SPECIALIZED ASSAYS, INC. 

2960 Foster Creighlon Dr. 
PO. Box 40566 " 
Nashville, TN 37204-0566 
Phone 1-615-726-0177 

Sample Identification 

SB 17-26 

Matr is: Soi 1 
7. Dry Weight:       96. 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analysis Method: SWS260B 
Delivery Group:  11725Ö 
Instrument: HP-2 

Lab Sample ID: 
Date Samp led: 
Date Received: 
Analysis Date: 
Analysis Time: 

98-A127313 
10/15/98 
10/17/98 
10/21/98 
2: 47 

Sample QC Group: 4761 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

144-10-5   1-Chlorohexane   
71-43-2 Benzene  
10S-S6-1 . ~. Bromobenzene   
124-48-1  Bromoch loromethane   
75-25-2   Bromoform   
74-83-9 Bromomethane   
104-51-8 n-Butylbenzene  
135-98-8   sec-Butylbenzene   
98-06-6   t-Butylbenzene   
56-23-5   Carbon tetrachloride   
108-90-7   Chlorobenzene   
75-00-3 Chloroethane  
67-66-3   Chloroform   
74-87-3 Chloromethane  
95-49-8   2-Chlorotoluene   
106-43-4   4-Chlorotoluene   
96-12-8   1,2-Dibromo-3-chloropropane 
124-48-1  E>ibromoch 1 oromethane  
74-95-3 1» 2-Dibromoethane  
74-95-3 Dibromomethane  
95-50-1  1, 2-Dichlorobenzene  
541-73-1  1, 3-Dichlorobenzene  
106-46-7 1» 4-Dichlorobenzene  
75-71-3 Di ch lorod i f 1 uoromethane . . . 
75-34-3   1> 1-Dichloroethane   
107-06-2 1.. 2-Dichloroethane  
7*5-35-4 1> 1-Dichloroethene   
156-59-2   cis-1,2-Dich1oroethene .... 
156-60-5   trans-1,2-Dich1oroethene .. 
73-87-5 1, 2—Dichloropropane  
142-28-9   1,3-Dichloropropane   
594-20-7   2,2-Dichloropropane   
563-58-6   1>  1-Dichloropropene   
10061-01-5  cis-ij3-Dichloropropene ... 
10061-02-6   trans-1*3-Dich1oropropene . 
100-41-4 Ethylbenzene   
87-63-3 Hexach1orobutadiene  
93-82-3   Isopropylbenzene   
99-87-6 4-Isopropy 1 toluene   

2. 
2. 
2. 
n 

1 
1 
1 

6. 
5. 2 
5. 2 
7. 3 
7. 3 
10. 4 
2. 1 
5. 2 
2. 1 
7. 3 
2. 1 
3. l" 
1. O 
3. 1 
3. 1 
10. 4 
2. 1 
6. 2 
2. 1 
5. 2 
2. 1 
3. 1 
6. 2 
6. 2 
3. 1 
2. 1 
2. 1 
20. 8 
5. 2 
5. 2 
5. 2 
3. 1 
5. 2 
8. 3 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 00013i 

C0FY1 



SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

SB 17-26 

Matrix: Soil 
7. Dry Weight:       96. 
Units: ug/kg dry weight 

Lab Sample ID: 
Date Sampled: 
Date Received: 

98-A127313 
10/15/98 
10/17/98 

FORM I 

CAS NUMBER ANALYTI CONCENTRATION 

75-09-2   Methyl 
91-20-3 Naphth 
103-65-1  n-Pr-Dp 
100-42-5 Styren 
63Ö-2Ö-6   1,1,1, 
79-34-5 1,1,2, 
127-18-4" Tetrac 
108-38-3 Toluen 
87-61-6 1, 2, 3- 
120-82-1  1, 2, 4- 
7 i-55-6 1,1,1 
79-00-5 1,1,2- 
79-01-6  Trichl 
96-18-4 1, 2, 3- 
95-63-6 1, 2, 4- 
108-67-3 1, 3, 5- 
75-01-4 Vinyl 
75-27-4   Bromod 
6615 o-Xyle 
6616 m, p-Xy 
75-69-4   Trichl 

ene chloride   
alene   
ylb enzene  
e  
2-Tetrach1oroethane 
2-Tetrach1oroethane 
h loroethene  
e  
Trichlorobenzene ... 
Trich lorobenzene . . . 
Trichloroethane .... 
Trich1oroethane .... 
oroeth ene   
Trichloropropane ... 
Trimethylbenzene ... 
Trimethylbenzene ... 
chloride   
ich1oromethane   
ne  
lene  
örofluoromethane   ... 

2. 1 
2. 1 
2. 1 
2. 1 
3. 1 
2. 1 
7. 3 
5. 2 

1 
2. 1 
4. 2 
5. n c 

10. 4 
20. 8 
7. 3 
3. 1 
9. 4 
4. 2 
5. 2 
3. 1 
4. 2 

FLAG 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

000137 
C0PY1 



SPECIALIZED ASSAYS, INC. 

2960 Foster Creighion Dr. 
RO. Box 40566 
Nashville, TN 37204-0566 
Phone 1-615-726-0177 

Sample Identification 

3D 15-22 

Matrix: Soil 
'/. Dry Weight:       90. 
Units: ug/kg dry weight 
Dilution Factor: 5. 
Analysis Method: SW8260B 
Delivery Group:  i17250 
Instrument: HP-2 

Lab Sample ID: 
Date Sampled: 
Date Received: 
Analysis Date: 
Analysis Time: 

98-A127314 
10/15/98 
10/17/98 
10/21/98 
3: 24 

Sample QC Group: 4761 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION FLAG 

I 
144-10-5   1-Chlorohexane   
71-43-2 Benzene  
108-86-1 r Eromabenzene   
124-48-1  Bromoch loromethane   
75-25-2 Bromoform  
74-83-9 Bromamethane   
104-51-8 n-Buty Ibenzene  
135-98-8   sec-ButyIbenzene   
98-06-6  . t-Buty Ibenzene  
56-23-5 Carbon tetrach lor ide   
108-90-7 Ch lorobenzene  
75-00-3 Chloroethane   
67-66-3 Chloroform  
74-87-3 Ch loromethane  
95-49-8 2-Ch lorotoluene   
106-43-4 4-Chlorotoluene   
96-12-8   1,2-Dibromo-3-chloropropane 
124-48-1  Dibromoch loromethane   
74-95-3   1.2-Dibromoethane   
74-95-3 Dibromomethane   
95-50-1   1,2-Dichlorobenzene   
541-73-1  1< 3-Dichlorobenzene   
106-46-7   1/4-Dichlorobenzene   
75-71-8 Dich lorod if luoromethane . . . 
75-34-3   1»1-Dichlaroethane   
107-06-2   1;2-Dichloroethane   
75-35-4 1, 1-Dichloroethene   
156-59-2     cis-li2-Dichloroethene   .... 
156-60-5 trans-1,2-Dichloroethene . . 
78-87-5   1/2-Dichloropropane   
142-28-9   1,3-Dichloropropane   
594-20-7 2., 2-Dichloropropane   
563-58-6   li1-Dichloropropene   
10061-01-5 cis-li 3-Dichloropropene ... 
10061-02-6   trans-1,3-Dichloropropene . 
100-41-4 Ethylbenzene   
87-68-3 Hexachlorobutad iene   
98-82-8   IsopropyIbenzene   
99-87-6 4-Isopropy Ito luene   

13. 9 . .    U 
11.1 . .    U 
11.1 . .    U 
11.1 . .    U 
33. 3 . .    U 
27. 8 . .    U 
27. 8 . .    U 
38. 9 . .    U 
38. 9 . .    U 
55. 6 . .    U 
11.1 . .    U 
27. 8 . .    U 
11. 1 . .    U 
38. 9 . .    U 
11. 1 . .    U 
16. 7 . .    U 
5. 6 . .    U 
16. 7 . .    U 
16. 7 . .    U 
55. 6 . .    U 
11. 1 . .    U 
33. 3 . .    U 
11. 1 . .    U 
27. 8 . .    U 
11. 1 . .    U 
16. 7 . .    U 
33. 3 . .    U 
33. 3 . .   u 
16. 7 . .   u 
11. 1 . .   u 
11. 1 .. .   u 
111. . . .   u 
27. 8 . . .   u 
27. 8 . . .   u 
27. 8 . . .   u 
33. 3 
27. 8 . . .   u 
94. 4 .   .   . 
156. 000133 

C0PY1 



Ü SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

SB 15-22 

Matrix: Soil 
7.  Dry Weight:       90. 
Units: ug/kg dry weight 

Lab Sample ID: 
Date Sampled: 
Date Received: 

9S-A127314 
10/15/93 
10/17/98 

FORM I 

CAS NUMBtR ANALYTE CONCENTRATION 

75-09-2   Me 
91-20-3   Na 
103-65-i   n- 
i00-42-5   St 
630-20-6 1/ 
79-34-5 1, 
127-18-4 - Te 
108-88-3   To 
87-61-6 1/ 
120-82-1  1, 
71-55-6 1, 
79-00-5 1, 
79-01-6   Tr 
96-18-4 1- 
95-63-6 1, 
108-67-8 1, 
75-01-4   Vi 
75-27-4 Er 
6615 o- 
6616 m, 
75-69-4   Tr 

thylene chloride   11. 1 
phthalene  55. 6 
Propylbenzene   172. 
yrene  11.1 
1, 1, 2-Tefcrach loroethane   . 16.7 
1J 2.1 2-Tetrach lor oefchane   . 11.1 
trachloroethene     38. 9 
luens     27. 8 
2, 3-Trichlorobenzene .... 11.1 
2., 4-Trichlorobenzene .... 11. 1 
1, 1-Trichloroethane   22.2 
1/ 2-Trichloroethane   27.8 
ich loroethene   55. 6 
2/3-Trichloropropane .... 111. 
2/4-Trimethylbenzene .... 1060 
3/ 5-Tr imethy lbenzene .... 422. 
nyl chloride  50.0 
omodichloromethane   22. 2 
Xylene  27. 8 
p-Xylene  133. 
ich lorofluoromethane .... 22. 2 

FLAG 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 

U 

C0PY1 

000139 
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SPECIALIZED ASSAYS, INC. 
♦ 

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

Sample Identification 

SE15-10-12 

Matrix: Soil 
V,   Dry Weight:        97. 
Units: ug/kg dry uieight 
Dilution Factor: 5. 
Analysis Method: SW8260B 
Delivery Group:  117250 
Instrument: HP—2 

Lab Sample ID: 
Date Sampled: 
Date Received: 
Analysis Date: 
Analysis Time: 

98-A127315 
10/15/98 
10/17/98 
10/21/98 
4: 00 

Sample QC Group: 4761 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION FLAG 

144-10-5   1-Chlorohexane 
71-43-2 Benzene  
103-86-1 7 Bromobenzene . . 
124-48-1  Bromochlorometh 
75-25-2 Bromoform  
74-83-9 Bromomethane . . 
104-51-8 n-Buty lbenzene 
135-98-8   sec-Butylbenzen 
98-06-6   t-Butylbenzene 
56-23-5   Carbon tetrachl 
108-90-7   Chlorobenzene . 
75-00-3 Chloroethane . . 
67-66-3 Chloroform .... 
74-87-3   Chloromethane . 
95-49-8 . 2-Chlorotoluene 
106-43-4 4-Chlorotoluene 
96-12-8 1, 2-Dibromo-3-c 
124-48-1    Dibrornoch lorome 
74-95-3 1, 2-Dibromoetha 
74-95-3   Dibromomethane 
95-50-1  1* 2-Dichloroben 
541-73-1  1» 3-Dichloroben 
106-46-7 1, 4-Dichloroben 
75-71-8 Dichlorodif luor 
75-34-3   1,1-Dichloroeth 
107-06-2 1, 2-Dichloroeth 
75-35-4   1,1-Dichloroeth 
156-59-2  cis-1,2-Dichlor 

ane 

e . . . . 

oride 

hloropropane 
thane   
ne  

trans-1,2-Dichl 
1> 2-Dichloropro 

156-60-5   
73-87-5   
142-28-9 1, 3-Dichloropro 
594-20-7 2» 2-Dichloropro 
563-58-6   1,1-Dichloropro 
10061-01-5   cis-1,3-Dichlor 
10061-02-6   trans-1,3-Dichl 
100-41-4   Ethylbenzene .. 
87-68-3 Hexachlorobutad 
93-32-8   Isopropylbenzen 
99-87-6 4-l5opropy ltolu 

z ene  
zene  
zene  
omethane . . 
ane  
ane   
ene   
oethene ... 
oroethene . 
pane   
pane  
pane  
pene   
oprop ene . . 
oropropene 

l ene 
e   . . . 
ene   . 

8 
8 
1 
1 
5 

3 
1 
3 

12. 9 
10. 3 
10. 3 
10. 3 
30. 9 
25. 
25. 
36. 
36. 
51. 
10. 3 
25. 8 
10. 
36. 
10. 
15. 5 
5. 2 
15. 5 
15. 5 
51. 5 
10. 3 
30. 9 
10. 3 
25. 8 
10. 3 
15. 5 
30. 9 
30. 9 
15. 5 
10. 3 
10. 3 
103. 
25. 8 
25. 8 
25. 8 
15. 5 
25. 8 
41. 2 
30. 9 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

000140 
C0PY1 



SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

SB 15-10-12 

Matrix: Soil 
7. Dry Weight:        97. 
Units: ug/kg dry weight 

Lab Sample ID: 
Date Sampled: 
Date Received: 

98-A127315 
10/15/98 
10/17/98 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION 

75-09-2   Methyl 
9i-20-3 Naphth 
103-65-1   n-Prop 
100-42-5 Styren 
630-20-6 1, 1, 1, 
79-34-5 1,1,2, 
127-18-4 : . Tetrac 
108-88-3 Toluen 
87-61-6 1, 2, 3- 
120-82-1  1, 2, 4 
71-55-6   1,1,1- 
79-0O-5 1,1,2- 
79-01-6  Trichl 
96-18-4 1, 2, 3- 
95-63-6 1, 2, 4- 
108-67-8 1, 3, 5- 
75-01-4 Vinyl 
75-27-4 Bromod 
6615 o-Xyle 
6616 m, p-Xy 
75-69-4   Trichl 

ene ch1 oride   
alene   
y1 benzene   
e  
2-Tetrachloroethane 
2-Tetrachloroethane 
hloroethene   
e   
Trichlorobenzene ... 
Trichlorobenzene . . . 
Trichloroethane . . . . 
Trichloroethane . . . . 
oroethene   
Trich loropropane . . . 
Trimethylbenzene . . . 
Trimethylbenzene . . . 
chloride   
ichloromethane   
ne  
lene  
orofluoromethane . . . 

10. 3 
10. 3 
10. 3 
10. 3 
15. 5 
10. 3 
36. 1 
25. 8 
10. 3 
10. 3 
20. 6 
25. 8 
51. 5 
103. 
36. 1 
10. 3 
46. 4 
20. 6 
25. 8 
15. 5 
20. 6 

FLAG 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

J 
U 
U 
U 

U 

000141 
C0PY1 



SPECIALIZED ASSAYS, INC. 

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

Matr i x: Soi1 
V.   Dry Weight:        89. 
Units: ug/kg dry weight 
Dilution Factor: iöö. 
Analysis Method: SW3260B 
Delivery Group: Ü7250 
Instrument: HP—2 

Sample Identification 

3B10-23 

Lab Sample ID: 
Date Sampled: 
Date Received: 
Analysis Date: 
Analysis Time: 

9S-A127316 
10/15/98 
10/17/93 
10/1S/9S 
19: 28 

Sample QC Group: 4761 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION FLAG 

144-10-5   1-Chlo 
71-43-2 Benzen 
108-86-1 -: .  Bromob 
124-48-1  Eromoc 
75-25-2 Bromof 
74-83-9 Eromom 
104-51-8 ........n-Buty 
135-98-8   sec-Bu 
98-06-6   t-Buty 
56-23-5 Carbon 
108-90-7 Chloro 
75-00-3 Chloro 
67-66-3 Chloro 
74-87-3 Chloro 
95-49-8 2-Chlo 
106-43-4 4-Chlo 
96-12-8   1,2-Di 
124-48-1  Dibrom 
74-95-3   1,2-Di 
74-95-3 Dibrom 
95-50-1  1, 2-Di 
541-73-1  1. 3-Di 
106-46-7 1, 4-Di 
75-71-8 Dichlo 
75-34-3 1, 1-Di 
107-06-2   1/2-Di 
75-35-4 1, 1-Di 
156-59-2   cis-1, 
156-60-5   trans- 
78-87-5 1, 2-Di 
142-28-9 i, 3-Di 
594-20-7 2, 2-Di 
563-58-6 1, 1-Di 
10061-01-5   cis-1, 
10061-02-6  traris- 
100-41-4 Ethylb 
87-68-3   Hexach 
98-82-8   Isopro 
99-87-6   4-Isop 

rohexane ..:  281. 
e   225. 
enzene   225. 
hloromethane   225. 
arm  674. 
ethane   562. 
Ibenzene  562. 
tylbenzene  787. 
Ibenzene  787. 
tetrachloride   1120 

benzene  225. 
ethane   562. 
form  225. 
methane  787. 
rotoluene   225. 
rotoluene   337. 
bromo-3-chloropropane 112. 
ochloromethane   337. 
bromoethane   337. 
omethane  1120 
ch lorobenzene   225. 
ch lorobenzene   674. 
ch loroben zene   225. 
rod ifluoromethane ... 562. 
chloroethane   225. 
chloroethane   337. 
chloroethene  674. 
2-Dichloroethene .... 674. 
1/2-Dichloroethene .. 337. 
ch loropropane .   225. 
ch loropropane   225. 
ch loropropane   2250 
ch loropropene   562. 
3-Dichloropropene . . . 562. 
1,3-Dichloropropene . 562. 
enzene   12900 
lorobutadiene   562. 
pylbenzene   3930 
ropyltoluene   2130 

C0PY1 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

000142 



SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

Matrix: Soil 
*/. Dry Weight:       89. 
Units: ug/kg dry uieight 

Lab Sample ID: 
Date Sampled: 
Date Received: 

98-A127316 
10/15/98 
10/17/98 

FORM I 

CAS NUMBER       AN 

75-09-2 Me 
91-20-3   Na 
103-65-1   n- 
100-42-5   St 
630-20-6 1/ 
79-34-5 1/ 
127-18-4 V Te 
108-88-3 .To 
87-61-6 1/ 
120-82-1  1. 
71-55-6 1, 
79-00-5 . . 1, 
79-01-6 . . . Tr 
96-18-4 1/ 
95-63-6 1, 
108-67-8 1/ 
75-01-4   Vi 
75-27-4   Br 
6615 o- 
6616 m, 
75-69-4 Tr 

YTE CONCENTRATION 

thylene chloride   
ph thalene  
Propylbenzene   
yrene   
1/I»2-Tetrachloroethane 
1,2,2-Tetrachloroethane 
trachlaroethene   
luene   
2,3-Trichlarobenzene ... 
2,4-Trichlarabenzene ... 
1, 1-Trichloroethane . . . . 
1,2-Trichloroethane .... 
ich loroethene   
2,3-Trichloropropane ... 
2,4-Trimethylbenzene ... 
3,5-Trimethylbenzene ... 
ny 1 ch lori-de   
omodichloromethane   
Xylene   
p-Xylene   
ichlorofluoromethane ... 

225. 
5390 
7080 
225. 
337. 
225. 
787. 
562. 
225. 
225. 
449. 
562. 
1120 
2250 
34900 
12200 
1010 
449. 
562. 
42600 
449. 

FLAG 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
E 

U 
U 
u 

u 

000143 
C0PY1 



SPECIALIZED ASSAYS, INC. 

i960 Foster Creighton Dr. 
RO. Box 40566 
Nashville, TN 37204-0566 
Phone 1-615-726-0177 

Ma 
-/. 
Un 
Di 
An 
De 
In 

tr i x: So i1 
Dry Weight: 
its: ug/kg dry 
lution Factor: 
alysis Method: 
Iivery Group: 
strument: HP-2 

89. 
tueigh t 
1000 
SWS260E 
117250 

Sample Identification 

SB 10-23 

Lab Sample ID: 
Date Samp led: 
Date Received: 
Analysis Date: 
Analysis Time: 

98-A127316 
10/15/98 
10/17/98 
10/21/98 
4: 37 

Sample GC Group: 4761 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

144-10-5 1-Chlorohexane • . 
71-43-2 Benzene  
103-36-1 " Bromobenzene   
124-48-1  Bromochloromethane   
75-25-2 Bromof orm  
74-33-9 Bromomethane   
104-51-8 n-Buty lbenzene  
135-98-8   sec-Butylbenzene   
98-06-6   t-Butylbenzene   
56-23-5 Carbon tetrac h 1 or i d e   
108-90-7 Ch lorobenzene  
75-00-3 Chloroethane   
67-66-3 Chloroform  
74-87-3 Ch loromethane  
95-49-3 2-Chlorotoluene   
106-43-4 4-Ch lorotoluene   
96-12-8 1» 2-Dibromo-3-chloropropane 
124-48-1  Dibromoch loromethane   
74-95-3 1* 2-Dibromoethane   
74-95-3   Dibromomethane   
95-50-1   1>2-Dichlorobenzene   
541-73-1  1» 3-Dichl.orobenzene  
106-46-7   1>4-Dichlorobenzene   
75-71-3 Dichlorodif luoromethane . . . 
75-34-3   1»1-Dichloroethane   
107-06-2 1* 2-Dichloroethane   
75-35-4   1>  1-Dichloroethene   
156-59-2  cis-1,2-Dichloroethene .... 
156-60-5   . . trans-l> 2-Dich1oroethene   . . 
73-87-5 1> 2-Dichloropropane     
142-28-9 1» 3-Dichloropropane  
594-20-7 2, 2-Dichloropropane   
563-58-6   1>  1-Dichloropropene   
10061-01-5  cis-li3-Dichloropropene ... 
10061-02-6   trans-1»3-Dichloropropene . 
100-41-4 Ethylbenzene   
87-68-3 Hexachlorobutad iene   
98-82-8   Isopropylbenzene   
99-87-6   4-Isopropyltoluene   

2810 ... U 
2250 ... U 
2250 . . . U 
2250 ... U 
6740 ... U 
5620 ... U 
5620 ... U 
7870 ... U 
7870 ... U 
11200 ... . U 
2250 ... U 
5620 ... U 
2250 ... U 
7870 ... U 
2250 ... U 
3370 ... U 
1120 ... U 
3370 ... U 
3370 ... U 
11200 ... U 
2250 ... U 
6740 ... U 
2250 ... U 
5620 ... U 
2250 ... U 
3370 ... u 
6740 ... u 
6740 ... u 
3370 ... u 
2250 ... u 
2250 . . . . u 
22500 . . . . u 
5620 . . . . u 
5620 . . . . u 
5620 . . . . u 
5620 
5620 . .. . u 
8990 . . . . u 
6740 ...04 &O0144 

C0PY1 



SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

SB 10-23 

Matrix: Soil 
7. Dry Weight:       89. 
Units: ug/kg dry weight 

Lab Sample ID: 
Date Sampled: 
Date Received: 

98-A127316 
10/15/98 
10/17/98 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION 

75-09-2   Me 
91-20-3   Ha 
103-65-1  . n- 
i00-42-5   St 
630-20-6 i> 
79-34-5 1, 
127-13-4 ' Te 
10S-S8-3 To 
87-61-6 i, 
120-82-1  1, 
71-55-6 1, 
79-00-5 1, 
79-01-6 Tr 
96-18-4 1, 
95-63-6 1, 
108-67-8 1, 
75-01-4 Vi 
75-27-4 Br 
6615 . . . . ' o- 
6616 m> 
75-69-4 Tr 

thylene chloride   
phthaiene   
Propy1 benzene   
urene   
1, i> 2-Tetrachloroethane 
1* 2., 2-Tetrachloroethane 
trachloroethene   
luene   
2, 3-Trichlorobenzene ... 
2,4-Trichlorobenzene ... 
1, 1-Trichloroethane . . . . 
I*2-Trichloroethane .... 
ichloroethene   
2> 3-Trich1oropropane . . . 
2>4-Trimethy1benzene ... 
3/ 5-Trimethylbenzene ... 
nyl chloride   
omodich1oromethane   
Xy1ene   
p—Xy1ene   
ichlorofluoromethane ... 

2250 
3370 
3370 
2250 
3370 
2250 
7B70 
5620 
2250 
2250 
4490 
5620 
11200 
22500 
18000 
6740 
10100 
4490 
5620 
20200 
4490 

FLAG 

U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

U 
U 
U 

U 

000145 
C0PY1 



SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

BLANK 

Matrix: Soil 
%  Dry Weight: 100 
Units: UG/KG 
Dilution Factor: 1 
Analysis Method: 3W3260B 
Delivery Group:   117250 
Instrument: HP-2 

Lab Sample ID: 
Date Sampled: 
Date Received: 
Analysis Date: 
Analysis Time: 

BLANK 
10/16/98 
10/17/98 
10/13/98 
10: 35 

Sample QC Group:  4761 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION  FLAG 

71-43-2 Esnzene   
108-86-1 ........ Eromobenzene   
124-48-1 ". Eromochloromethane   
75-25-2 Eromofarm  
74-83-9 Eromamethane   
104-51-8 n-Buty lbenzene  
135-98-8   sec-Butylbenzene   
98-06-6  t-Butylbenzene   
56-23-5 Carbon tetrachloride   
108-90-7 Chlorobenzene  
75-00-3 Chloroethane   
67-66-3 Chloroform  
74-87-3 Ch loromethane  
95-49-8 2-Chlorotoluene   
106-43-4 4-Chlorotolusne   
96-12-8 1, 2-Dibromo-3-chloropropane 
124-48-1  Dibromoch loromethane   
74-95-3 1» 2-Dibromoethane  
74-95-3 Dibromomethane   
95-50-1  1» 2-Dichlarobenzene   
541-73-1  1,3-Dichlorabenzene   
106-46-7   1/4-Dichlorobenzene   
75-71-8 Dich lorod if luoromethane . . . 
75-34-3 1/ 1-Dichloroethane   
107-06-2  1,2-Dichloroethane   
75-35-4   1/1-Dichloroethene   
156-59-2  cis-1/2-Dichloroethene .... 
156-60-5  trans-li2-Dichloroethene . . 
78-87-5   1,2-Dichloropropane   
142-28-9   1,3-Dichloropropane   
594-20-7 2, 2-Dichlaropropane   
563-58-6 1/ 1-Dichloropropene   
10061-01-5 cis-l<3-Dichloropropene . . . 
10061-02-6   trans-li3-Dichloropropene . 
100-41-4 Ethylbenzene   
87-68-3 Hexachlorobutadiene   
98-82-8 Isopropylbenzene   
99-87-6 4-Isopropy Itoluene   
75-09-2 Methylene chloride   

2. 0 
2. 0 
2. 0 
6. 0 
5. 0 
5. 0 
7. 0 
7. 0 
10. 0 
2. 0 
5. O 
2. O 
7. 0 
2. O 
3.0 
1. 0 
3. 0 
3. 0 
10. 0 
2. 0 
6. 0 
2. 0 
5. 0 
2. 0 
3. O 
6. O 
6. 0 
3. 0 
2. O 
2. 0 
20. 0 
5. 0 
5. 0 
5. 0 
3. 0 
5. 0 
8. O 
6. 0 
22. 0 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
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SPECIALIZED ASSAYS, INC. 

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

Sample Identification 

33 LANK 

Matrix: Soil 
V.  Dry Weight: 
Units: UG/KG 

100 
Lab Sample ID: 
Date Sampled: 
Date Received: 

BLANK 
10/16/98 
10/17/98 

FORM I 

NUMBER ANALYTE CONCENTRATION  FLAG 

91-20-3 Naphth 
103-65-1  n-Prop 
100-42-5 Styren 
630-20-6 1,1,1, 
79-34-5 1,1,2, 
127-18-4 Tetrac 
108-88-3 ' Toluen 
87-61-6 1, 2, 3- 
120-82-1   1, 2, 4- 
71-55-6 1,1,1- 
79-00-5 1,1,2- 
79-01-6 Trichl 
96-18-4 1, 2, 3- 
95-63-6 1, 2, 4 
108-67-8 1, 3, 5- 
75-01-4 Vinyl 
75-27-4 Eromod 
6615 a-Xyle 
6616 m, p-Xy 
75-69-4   Trichl 

alene   
y lbenzene   
e  
2-Tetrachloroethane 
2-Tetrachloroethane 
hloroethene   
e   
Trichlorobenzene ... 
Trichlorobenzene ... 
Trichloroethane .... 
Trichloroethane .... 
orosthene   
Trichloropropane ... 
Trimethylbenzene ... 
Trimethylbenzene .. 
chloride   
ichloramethane .... 
ne   
lene   
orofluoromethane .. 

2. 0 U 
2. 0 U 
2. 0 U 
3. 0 U 
2. 0 U 
7. 0 U 
5. 0 U 
2. 0 U 
2. 0 U 
4. 0 Ü 

5. 0 U 
10. 0      . U 
20. 0 U 
7. 0 U 
3. 0 U 
9. 0 U 
4. 0 U 
5. 0 U 
3. 0 U 
4. 0 u 

C0PY1 
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SOIL VOLATILE SYSTEM MONITORING COMPOUND RECOVERY 

Lab Name: 

Lab Code: 

SPECIALIZED ASSAYS 

SASSAYS Case No.: 

Level: (low/med)    LOW 

Contract: 

SAS No.: SDGNo.:   117250 

EPA 

SAMPLE NO. 

SMC1 

# 

SMC2 

# 

SMC3 

# 

TOT 

OUT 

01 VBLK02' 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 99 102 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 VBLK04 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 VBLK03 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 SB15-22B 105 102 101 0 
21 SB15-10-12 102 106 99 0 
22 SB10-23DL 99 102 96 0 
23 SB16-8 107 101 76 0 

SMC1 
SMC2 
SMC3 

1,2-Dichloroethane-d4 
Toluene-d8 
Bromofluorobenzene 

QC LIMITS 
(62-147) 
(84-117) 
(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 II VOA-2 3/90 
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FORM 33 

VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lars: Specialised Assays, Inc.       Project: WURTSMITH BIÜVENTING 

Matrix Spike Sample: SB15-10-12       SDG: 117250 

QC Group: 4761 

So i ke Sample Sp i ke QC 
LOiTlpOUnC Added Cone Cone '/. Rec Limits 

51.5 0.0 56.7 110 

___________ 

Benzene 53 - 135 

Chiorobenzene 51.5 0.0 52.6 102 54 - 136 

1,1-Dicnloroetnene 51.5 0.0 57.7 112 53 - 138 

ioiuene 51.5 0.0 51.5 i oo 56 - 135 

Trichloroethene 51.5 0.0 54.6 106 52 - 143 

Lomoouna 
Spike  MSD RPD  Recovery 
Added  Cone  '/. Rec  RPD Limit  Limits 

Benzene 51.5 53.6 104 6 17 58 - 135 
Chiorobenzene 51.5 50.5 98 4 14 54 - 136 
1. l-Dichioroethene 51.5 55.7 108 4 19 58 - 13S 
Toluene 51.5 50.5 98 2 18 56 - 135 
Trichloroethene 51.5 52.6 102 4 18 52 - 143 

Concentration Units: ug/Ko 

RPD:  0 out of 5 outside QC limits. 
Spike Recoveries: 0 out of 10 outside QC limits. 
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VOLATILE LABORATORY CONTROL RECOVERY 

Lab: soeciaiized Assays, Inc. 

SDG: 117250 

Project: WURTSMITH BIOVENTING 

QC BrouD: 4761 

Comoound 

Benzene 
Bromobenzene 
Bromochloromethane 
Bromoform- 
Bromomethane 
n-3utylbenzene 
sec-Butylbenzene 
t-Butyibenzene 
Carbon tetrachloride 
Cnlorobenzene 
Chloroethane 
Chloroform 
Chloromsthane 
2-Chlorotoluene 
4-Cn1orotoluene 
1,S-Dibromo-3-chloropropane 
Dibromochloromethane 
1,2-Bibromoethane 
Dibromomethane 
1,2-Dichlorobenzene 
1,3-Dichlorobenzene 
1,4-Dichiorobenzene 
Dich lorooifiuoromethane 
1,i-Dichloroethane 
1,2-Dichloroethane 
1,1-D'ichloroethene 
cis-1,2-Dichloroethene 
trans-1,£-Dichloroethene 
1,2-Dichloropropane 
1,3-Dicnloropropane 
2,2-Dichioropropane 
1,1-Dicnloropropene 
cis-1,3-Dicnioropropene 
trans-1,3-Dicnioropropene 
Ethylbenzene 
he;:achlorobutac iene 
Isopropylbenzene 
4-Isopropyltoluene 
Metnyiene cniorice 
Naphthalene 
n-Propylbenzene 

Known DC 
Value Cone '/. Rec Limits 

50 56 112 39-151 

50 51 102 74-122 

50 60 120 68-134 

50 53 106 31-144 
50 45 90 51-135 
50 47 94 65-127 

50 51 102 68-129 

50 52 104 68-128 
50 56 112 53-144 
50 52 104 62-130 

50 50 100 56-138 
50 53 106 71-132 

50 56 112 65-134 
50 43 96 72-123 
50 43 96 70-123 
50 err 

JJ 110 70-130 
50 53 106 41-133 
50 57 114 47-136 
50 49 93 60-141 
50 47 94 66-123 
50 44 83 65-123 
50 44 83 66-129 
50 56 112 50-140 
50 58 116 70-132 
50 55 110 58-135 
50 56 112 69-130 
50 54 108 59-140 
50 51 102 72-123 
50 57 114 45-149 

50 ETC" 
■Jw' 110 58-133 

50 50 100 43-146 
50 56 112 56-132 
50 52 104 69-130 
50 50 100 56-126 
50 51 102 61-129 
50 45 90 59-138 
50 50 iOO 70-127 
50 47 94 70-127 
50 54 103 63-142 
50 53 116 54-146 
50 49 98 67-123 

ooo \50k 
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VOLATILE LABORATORY CONTROL RECOVtRY 

Lao: Specialized Assays, Inc 

Styrene 
1,1,1,E-Tstrachiüroethane 
1,l,£,E-Tetrachioroethane 
Tetrachioroetnene 
Toluene 
1,2,3-Trichloroaenzene 
1,E,4-Trichiorobenzene 
1,1,1-Trichioroethane 
1,1 ,£-Trichioroet.hane 
Trichloroethene 
1,E,3-Trichloropropane 
1,E,4-Trimethyibenzene 
1,3,5-Trimethylbenzene 
Vinyl chloride 
Bromodich 1oromethane 
o-Xylene 
m,p-Xyiene 
Trichlorofiuoromethane 

■ 
Project- : WUF 

50 SO 100 
50 56 HE 
50 56 HE 
50 50 100 
50 51 10S 
50 40 SO 
50 41 8E 
50 54 108 
50 57 114 
50 5S 104 
50 56 HE 
50 45 90 
50 65 130 
50 49 9S 
50 58 116 
50 5S 104 
100 98 98 
50 53 116 

WURTSMITH BIOVENTINS 

65-1E8 
53-130 
37-149 
55-1E8 
65-131 
55-137 
48-141 
60-136 
56-137 
61-141 
39-146 
7E-1E6 
EE-1E5 
57-138 
60-133 
64-1E6 
59-131 
56-14E 

Concentration Units: ug/kg 

Recoveries: 1 out of 59 outside QC limits. 
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