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rn, 

Major Ed Marchand 
AFCEE/ERT 
3207 North Road, Bldg. 532 
Brooks AFB, Texas 78235-5363 

Subject:   Final Confirmation Sampling and Analysis Report for SWMU 55 (IRP Site FT-03), 
Charleston Air Force Base, South Carolina (Contract F41624-92-D-8036, Order 17) 

Dear Major Marchand: 

Please find enclosed three (3) copies of the Final Confirmation Sampling and Analysis 
Report for Solid Waste Management Unit (SWMU) 55 (IRP Site FT-03), Charleston Air Force 
Base (AFB), South Carolina. This final report was prepared by Parsons Engineering Science, 
Inc. (Parsons ES) for the Air Force Center for Environmental Excellence, Technology 
Transfer Division (AFCEE/ERT) and the 437th Civil Engineering Squadron, Environmental 
Group (437 CES/CEVR) at Charleston AFB. Copies of this final report have also been sent to 
Mr. Al Urrutia at the 437 CES/CEVR. Comments received from AFCEE/ERT and the 437 
CES/CEVR have been incorporated into this final report. This is the final deliverable for 
SWMU 55 under the AFCEE Extended Bioventing Project. 

Should you have any questions regarding this deliverable, please feel free to call Mr. Ted 
Hartfelder or Mr. John Ratz at (303) 831-8100. 

Sincerely, 
PARSONS ENGINEERING SCIENCE, INC. 

Ted Hartfelder 
Site Manager 

lohn R$z, P.E. 
' Project Manager 

Enclosures 

cc:       Mr. Al Urrutia, 437 CES/CEVR (3 copies) 
Mr. Steve Ratzlaff, Parsons ES-Atlanta 
Mr. Steve Czekalski, Parsons ES-Cary 
File 726876.28123.M 
File 726876.01000.H (letter of transmittal only) 
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Major Ed Marchand 
AFCEE/ERT 
3207 North Road, Bldg. 532 
Brooks AFB, TX 78235-5363 

Subject:   Response to Comments on the Draft Confirmation Sampling and Analysis 
Report for SWMU 55 (IRP Site FT-03), Charleston Air Force Base, South 
Carolina (Contract F41624-92-D-8036, Order 17) 

Dear Major Marchand: 

This letter has been written to provide a response to comments received on the Draft 
Confirmation Sampling and Analysis Report for Solid Waste Management Unit 55 
(Installation Restoration Program [IRP] Site FT-03), Charleston Air Force Base (AFB), 
South Carolina. The draft report was prepared by Parsons Engineering Science, Inc. 
(Parsons ES) for the Air Force Center for Environmental Excellence, Technology 
Transfer Division (AFCEE/ERT), Brooks AFB, Texas. Copies of the draft report were 
provided on 08 March 1999 to Major Ed Marchand at AFCEE/ERT and Mr. Al 
Urrutia, 437th Civil Engineering Squadron, Environmental Group (437 CES/CEVR), 
Charleston AFB. 

The following are Parsons ES' responses to comments received from Major Ed 
Marchand (AFCEE/ERT) and Mr. Bo Camp (437 CES/CEVR) on the subject SAP. 

Responses to AFCEE/ERT Comments:    17 March 1999 e-mail from Major Ed 
Marchand to Mr. John Ratz (Parsons ES). 

Comment 1) 1) Page 1-7, Section 1.2.5, second line. Change from "by AFCEE" to 
"through AFCEE". 2) End of same paragraph. If the only location for 
the data is in the 30 October 1997 letter, then include it as an Appendix. 

Parsons ES Response: 1) The requested change will be incorporated into 
the final report. 2) This data is also summarized in the Draft Final 
Confirmation Soil Sampling and Analysis Plan for SWMU 55 (IRP Site 
FT-03), provided as Appendix A of the Confirmation Sampling Report. 
Reference to this fact will be incorporated into the final report. 
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Comment 2) Page 1-10, top of page. Need to add short summary of results either as a 
new paragraph or to the end of the existing one. 

Parsons ES Response: The following text will be incorporated into the 
final report: "Following expanded-scale bioventing treatment, soil gas 
TVH and BTEX concentrations decreased at all the MPs. The greatest 
reduction was observed at location MPH, where TVH and BTEX 
concentrations were reduced by 99.6 and 97.6 percent, respectively. At 
MPE where "tight" soils are present, TVH and BTEX concentrations 
were reduced by 67.0 and 59.7 percent, respectively. All locations, with 
the exception of MPE and MPG, experienced TVH concentrations 
reductions to below 1,000 ppmv. These data indicate that although TVH 
levels at SWMU 55 remain relatively elevated (above 1,000 ppmv) at 
two locations, both TVH and BTEX compounds are being biodegraded 
during bioventing system operation. 

Low oxygen and high TVH concentrations were measured in soil gas 
samples collected from MPs on the south side of the site, indicating the 
presence of widespread vapor-phase contamination and anaerobic 
conditions. Soil gas samples collected from MPs on the north side of the 
burn area had significantly higher oxygen concentrations. Although the 
north side of the burn area had undergone bioventing treatment prior to 
operating the expanded bioventing system, limited oxygen utilization, 
indicative of microbial biorespiration, was still occurring in these soils. 
During June 1998, fuel biodegradation rates ranged from 220 
mg/kg/year at MPI, to 1,940 mg/kg/year at MPE. The very low 
biodegradation rates at most locations correspond to the low TVH 
concentrations at these locations." 

Comment 3) Page 2-3, third line above Section 2.2. Need to add "in a headspace 
sample" between "VOC reading" and "of 819 ppmv". 

Parsons ES Response: The recommended change will be incorporated 
into the final report. 

Comment 4)   Page 2-3, first line of text in Section 2.2.1. Change "was" to "were". 

Parsons ES Response: The recommended change will be incorporated 
into the final report. 

Comment 5) Page 2-4,5. What was the plastic sheeting used for? Was it throughout 
the site? The text indicates that the patch was not sealed, but just laid on 
the original sheeting. Is this true? Did that follow the specifications for 
the site? 
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Comment 6) 

Comment 7) 

Parsons ES Response: The plastic sheeting in conjunction with a 
covering of four to six inches of residual soil make up a "composite" 
cover which limits the infiltration of precipitation into subsurface soils 
within the immediate vicinity of the horizontal vent well, and increases 
the area of influence of VW-2. This cover is only located over the 
horizontal vent within the southern portion of the site. The cover is 
constructed atop the ground surface and extends approximately 16 feet 
on each side of the horizontal vent well. Where penetrated during 
confirmation sampling, the cover system was repaired by 1) exposing the 
original sheeting within the immediate vicinity of the penetration, 2) 
placing a 6-feet square patch of 6-mil plastic sheeting over the 
penetration and adjoining sheeting, and 3) covering with approximately 4 
to 6 inches of residual soil. In accordance with the project-specific 
operations and maintenance manual, these penetrations would have 
ideally been repaired by allowing for a five feet overlap (an 
approximately 100-feet square patch). Given that each penetration was 
approximately 3 inches in diameter and along the outer edge of the 
cover, the implemented repair is both technically and economically 
appropriate. No modifications to the report text will be made. 

Page 3-14.   The ITS issue is still not resolved? 
Are they still working on it? 

Any idea of impact? 

Parsons ES Response: The ITS issue is not resolved yet, and it may be 
a long time before the Method SW8260 data at Charleston AFB and 
Maxwell AFB is reevaluated. ITS has informed Parsons that the 
schedule for reevaluating the aforementioned data has now been pushed 
back from the previous scheduled date of March 1999 to June 1999 due 
to reevaluation of data on other projects. Based on a comparison of the 
analytical data reported by ITS against field observations/measurements 
and historical data, Parsons believes that the data provided by ITS is 
relatively accurate. As an example, in the final Maxwell AFB, Gunter 
Annex Site ST-001 report, analyte concentrations provided by ITS fit the 
observed trend in contaminant reduction very well at GMW-4 (see 
Figure 4.1 of the final report for the Maxwell site). No changes have 
been made to the final report. 

1) Page 3-15, second line from the top. There is no indication anywhere 
that free-phase or even a sheen exists at the site is there? The inference 
is that it is "out there" and we just haven't found it. This needs to be 
corrected. Recommend removing "free-phase or" from the text. 2) At 
the end of the page, suggest adding "which are in an area that has only 
been subjected to bioventing for 1.5 years" at the end of the sentence. 

Parsons ES Response: 1) Correct, a review of project field records 
confirms  that there has  never been visible  evidence of free-phase 
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Comment 8) 

petroleum hydrocarbons at the project site. The recommended change 
will be incorporated into the final report. 2) This recommended change 
will also be incorporated into the final report. 

Page 4-1, fourth line from the bottom of the first paragraph. 
Recommend replacing "throughout some" with "at portions". 

Parsons ES Response: 
into the final report. 

The recommended change will be incorporated 

In addition to the above, Parsons ES performed a data quality assessment 
of the laboratory analytical results. The data quality assessment report 
has been included as Appendix C of the final report. The assessment 
indicated that no data should be rejected based on the validation, and that 
all data are usable for the purposes intended. 

Responses to Charleston AFB Comments:   30 March 1999 phone communication 
between Bo Camp (437 CES/CEVR) and Mr. John Ratz (Parsons ES). 

Comment 1) Reword both the report and sampling and analysis plan (Appendix A) 
text to remove references to lengths of system operation (i.e., globally 
replace "4.5 years of pilot-scale system operation" with "pilot-scale 
operation", and replace "1.5 years of expended-scale system operation" 
with "expanded-scale system operation"). 

Parsons ES Response: The requested modifications will be incorporated 
into the final report. 

Comment 2) Page 1-2, Section 1.2.1, third line. Replace "burn pit" with "burn 
area". 

Parsons ES Response: The requested modification will be incorporated 
into the final report. 

Comment 3) Page 1-3. Update Figure 1.1. The figure is hard to read and is out of 
date. For example, Charleston Municipal Airport (shown on Figure 1.1) 
was taken down years ago. 

Parsons ES Response: The requested modification will be incorporated 
into the final report. 

Comment 4) Page 2-1, Section 2.1. Delete from "Depth of water..." to the end of the 
paragraph. 

Parsons ES Response: The requested modification will be incorporated 
into the final report. 
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Comment 5)   Page   2-4,   second  paragraph,   last  line.      Correct  the   spelling   of 
"photoionization". 

Parsons ES Response:   The recommended change will be incorporated 
into the final report. 

Parsons ES will be preparing the final version of the Confirmation Sampling and 
Analysis Report for SWMU 55 which will conform to the comments and responses 
provided above. Should you require further clarification or have additional questions, 
please feel free to call Mr. Ted Hartfelder or Mr. John Ratz at (303) 831-8100. 

Sincerely, 
PARSONS ENGINEERING SCIENCE, INC. 

Ted Hartfelder 
Site Manager 

'John Ratz, P.E. 
Project Manager 

cc:       Al Urrutia, 437 CES/CEVR 
File: 726876.28123.K 
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SECTION 1 

INTRODUCTION 

1.1 PURPOSE 

This confirmation sampling and analysis report for solid waste management unit 
(SWMU) 55 at Charleston Air Force Base (AFB), South Carolina, was prepared by 
Parsons Engineering Science, Inc. (Parsons ES, formerly known as Engineering- 
Science, Inc. [ES]) for submittal to the US Air Force Center for Environmental 
Excellence (AFCEE), Brooks AFB, Texas, and the 437 Civil Engineering Squadron, 
Environmental Group (CES/CEVR), Charleston AFB, South Carolina. SWMU 55, a 
former fire training area, is also known as Installation Restoration Program (IRP) Site 
FT-03, and has been referenced as such in many previous documents related to the 
investigation and remediation of the site. This report has been prepared as part of the 
AFCEE Extended Bioventing Project (Contract F41624-92-8036, Delivery Order 17). 

The purposes of this report are to 1) present the results of confirmation soil sampling 
performed at the site in January 1999, 2) assess the degree of soil remediation that has 
occurred as a result of pilot-scale and expanded-scale bioventing system operation, and 
3) evaluate the need for continued bioventing. Confirmation soil sampling was 
conducted to assess the effectiveness of pilot-scale and expanded-scale bioventing 
treatment in reducing the concentrations of petroleum hydrocarbons in near-surface 
soils. In preparation for the confirmation soil sampling, a site-specific sampling and 
analysis plan (SAP) was prepared by Parsons ES (Parsons ES, 1998a). A copy of this 
SAP is provided as Appendix A. 

A draft final corrective measures study (CMS) has been prepared for the site by 
Radian International, LLC (Radian, 1998). The CMS concluded that there are no 
constituents of concern (COCs) in vadose zone soils at the site. Although a dissolved 
contaminant plume originating at the site may require remedial action, this project 
addresses only the vadose zone soils at SWMU 55. The CMS is currently being 
reviewed by the South Carolina Department of Health and Environmental Control 
(SCDHEC), and regulatory approval of the CMS has not yet been granted. The 
SCDHEC regulates compliance with the Resource Conservation and Recovery Act 
(RCRA) program under which SWMU 55 is listed on Charleston AFB's RCRA Part B 
Permit. 

1-1 

S:\ES\WP\PROJECTS\726876\charleston\5.doc 



1.2 SITE AND PROJECT BACKGROUND 

1.2.1 Site Description and Background 

SWMU 55 is located in the extreme southeastern part of Charleston AFB (Figure 
1.1). The 2-acre site was once used for controlled burning of flammable wastes during 
Base fire training exercises. During its operation, the facility consisted of one burn 
area lined with limestone gravel and surrounded by an earthen berm. A steel tank used 
as a mock aircraft was located inside the burn area, and a concrete building was located 
outside the burn area at the southwestern corner of the site (Figure 1.2). During fire 
training exercises, flammable liquids were sprayed onto these structures and the 
ground, ignited, and then extinguished using various agents such as aqueous film- 
forming foam, and dry chemicals. It is reported that JP-4 jet fuel was the primary 
flammable liquid burned at the site; however, it is believed that other industrial wastes 
may have been burned when the facility was first established (Halliburton NUS, 1995). 

The site has not been used for fire training exercises since the early 1980s, and is 
currently overgrown and heavily wooded around its perimeter. The steel tank, concrete 
building, and remnants of the earthen berm are still present at the site. Remnants of the 
berm hindered surface drainage from the burn area, which often contained several 
inches of water after precipitation events. A channel was cut in the berm in 1997 to 
facilitate drainage and to enhance the effectiveness of the installed bioventing system 
(Parsons ES, 1997a and 1997b). 

1.2.2 Site Geology and Hydrogeology 

Soils beneath SWMU 55 are primarily silty sands with traces of silt and clay. Fill 
material consisting of silt, sand, and crushed aggregate is encountered within the berm 
that surrounds the burn area (Halliburton NUS, 1995). Groundwater beneath the site is 
encountered in the unconfmed alluvial aquifer at an average depth of 4 feet below 
ground surface (bgs). Precipitation is the primary mode of shallow aquifer recharge at 
the site. The water table fluctuates in response to precipitation and exhibits seasonal 
elevation changes. After extended periods of precipitation, the water table has been 
observed at less than 2 feet bgs in the burn area (ES, 1993). The predominant direction 
of shallow groundwater flow is to the south and southeast toward a tributary of Filbin 
Creek. Potentiometric maps provided in the CMS indicate little seasonal variation in 
groundwater flow direction (Radian, 1998). 

1.2.3 Previous Investigations 

Multiple investigations conducted at Charleston AFB have addressed SWMU 55. 
These investigations are discussed briefly in this section. Further information 
regarding these investigations is provided in the Draft Final Confirmation SAP 
(Appendix A). 

Two phases of a remedial investigation were executed by Science Applications 
International Corporation (SAIC) and by Versar, Inc. at SWMU 55 from 1985 through 
1990 (Versar, Inc., 1992).   Field activities performed during the investigation included 
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installation and sampling of groundwater monitoring wells MW3-1 through MW3-7 
(Figure 1.2), aquifer testing, soil sampling, sediment sampling, surface water sampling, 
and a soil gas survey. Near-surface soil samples collected during the investigation 
exhibited total recoverable petroleum hydrocarbon (TRPH) concentrations as high as 
7,770 milligrams per kilogram (mg/kg). 

From 1992 through 1994, additional soil, sediment, and groundwater sampling and 
aquifer testing were conducted by Halliburton NUS as part of a base-wide RCRA 
Facility Investigation (RFI) (Halliburton, 1995). Three additional groundwater 
monitoring wells, designated MW3-8, MW3-9, and B-7 (Figure 1.2), were installed at 
SWMU 55 during this time. 

Radian completed additional RFI activities and conducted a CMS for SWMU 55 in 
1996 and 1997 (Radian, 1998). This investigation filled data gaps and completed the 
RFI investigations at the site. Additional soil and groundwater investigations were 
conducted at the site, including a groundwater screening survey using direct-push 
technology sampling methods. Seven additional groundwater monitoring wells, 
designated MW3-10 through MW3-16 (Figure 1.2), were installed and sampled during 
this time. Surface and subsurface soil samples were collected at locations SB-01 
through SB-04 (Figure 1.2) within the historical burn area in November 1996 during 
the RFI. 

1.2.4 Bioventing Pilot Test 

In October 1992, ES installed a bioventing pilot test system at SWMU 55 to 
remediate soils impacted by jet fuels, reclaimable mixed fuels, and other flammable 
wastes that were used during fire training exercises at the site (ES, 1993). The pilot- 
scale system consisted of one 4-inch-diameter horizontal air-injection vent well (VW) 
(VW-1), four permanent soil vapor monitoring points (MPs) (MPA, MPB, MPC, and 
MPD), and several temporary soil MPs installed in fuel-impacted soils on the north side 
of the former burn area (Figure 1.3). A 1-horsepower (hp) blower was used for the 
pilot-scale system. This system was operated and monitored by ES (1993) as a pilot 
study for 1 year, from November 1992 through November 1993. Soil and soil gas data 
collected before and after the pilot test confirmed significant fuel contaminant reduction 
in the pilot test treatment area (AFCEE, 1994; Parsons ES, 1998a). Following the pilot 
study, the Base operated the pilot-scale system. 

1.2.5 Expanded-Scale Bioventing System Installation 

Based on positive results from the bioventing pilot test, funding was provided 
through AFCEE to design and install an expanded-scale system for continued 
bioventing treatment of vadose zone soils at SWMU 55. The expanded bioventing 
system consisted of one new 4-inch-diameter horizontal VW (VW-2), six new MPs 
(MPE, MPF, MPG, MPH, MPI, and MPJ), a new 1.5-hp blower system, and 
associated piping, controls, and electrical service (Figure 1.3). The four existing 
permanent MPs installed in 1992 (MPA, MPB, MPC, and MPD) and the original pilot 
test VW  (VW-1)  also  were incorporated  into  the  full-scale  system.     The   1-hp 
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regenerative blower system that had been used for pilot-scale testing was shut down, 
dismantled, and removed from the site. The new system was installed by Parsons ES 
during three mobilizations occurring between February and May 1997. Additional 
record drawings showing the final design details for the expanded-scale system are 
provided in the operations and maintenance manual for the system (Parsons ES, 1997b). 
A summary of field activities, initial sampling results, and initial monitoring results 
from the 1997 installation were provided in a 30 October 1997 letter to Major Ed 
Marchand at AFCEE (Parsons ES, 1997b). The aforementioned sampling and 
monitoring results are also summarized in the Draft Final Confirmation SAP for 
SWMU 55 (Appendix A). 

Five baseline soil and soil gas samples were collected by Parsons ES for laboratory 
analysis during expanded system installation and prior to system startup. Baseline soil 
samples were collected from boreholes installed for the MPs. Analytical results for 
these soil samples indicated that total petroleum hydrocarbon (TPH) concentrations 
were highest in the immediate vicinity of the former fire training area. The highest 
detected TPH concentration (combined diesel-range organics [DRO] and gasoline-range 
organics [GRO]) was 5,890 mg/kg at MPF (Table 2.1 of the Draft Final Confirmation 
SAP [Appendix A]). Benzene, toluene, ethylbenzene, and xylene (BTEX) compounds 
were detected in each of the five soil samples. Polynuclear aromatic hydrocarbons 
(PAHs) also were detected in four of the five soil samples. 

Baseline soil gas samples also were collected at MPs. These samples exhibited total 
volatile hydrocarbon (TVH) concentrations ranging up to 10,000 parts per million, 
volume per volume (ppmv). Vapor-phase BTEX compounds also were detected. 
Hydrocarbon vapors were detected in soil gas throughout the former burn area. 

To further assess the extent of soil contamination at the site, five shallow exploratory 
soil borings (BH-96-1 through BH-96-5) were advanced throughout the site (Figure 
1.3). Field screening of soil samples collected during advancement of borings BH-96- 
1, BH-96-2, and BH-96-5 exhibited volatile organic compound (VOC) headspace 
readings ranging from 13 to 192 ppmv, indicating that these soils were not significantly 
impacted by volatile fuel constituents. Soil samples collected from borings BH-96-3 
and BH-96-4 exhibited VOC headspace readings of > 2,500 ppmv and 819 ppmv, 
respectively. Soil samples collected from these borings were not submitted for 
laboratory analysis. 

1.2.6 Expanded-Scale Bioventing Soil Gas Sampling and In Situ Respiration 
Testing 

In June 1998, following expanded-scale bioventing system operation, Parsons ES 
(1998b) conducted Option 1 soil gas sampling and in situ respiration testing. The 
system was shut down 1 month prior to soil gas sampling to allow soils and soil gas to 
equilibrate in order to compare initial and current conditions. The blower system was 
re-started and optimized following testing to continue bioventing treatment of site soils. 
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Following expanded-scale bioventing treatment, soil gas TVH and BTEX 
concentrations decreased at all the MPs. The greatest reduction was observed at 
location MPH, where TVH and BTEX concentrations were reduced by 99.6 and 97.6 
percent, respectively. At MPE where "tight" soils are present, TVH and BTEX 
concentrations were reduced by 67.0 and 59.7 percent, respectively. All locations, 
with the exception of MPE and MPG, experienced TVH concentrations reductions to 
below 1,000 ppmv. These data indicate that although TVH levels at SWMU 55 remain 
relatively elevated (above 1,000 ppmv) at two locations, both TVH and BTEX 
compounds are being biodegraded during bioventing system operation. 

Low oxygen and high TVH concentrations were measured in soil gas samples 
collected from MPs on the south side of the site, indicating the presence of widespread 
vapor-phase contamination and anaerobic conditions. Soil gas samples collected from 
MPs on the north side of the burn area had significantly higher oxygen concentrations. 
Although the north side of the burn area had undergone bioventing treatment prior to 
operating the expanded bioventing system, limited oxygen utilization, indicative of 
microbial biorespiration, was still occurring in these soils. During June 1998, fuel 
biodegradation rates ranged from 220 mg/kg/year at MPI, to 1,940 mg/kg/year at 
MPE. The very low biodegradation rates at most locations correspond to the low TVH 
concentrations at these locations. 

Based on the June 1998 data, residual BTEX and TVH compounds in soils at 
SWMU 55 have been greatly reduced as the result of bioventing remediation. Although 
aerobic biodegradation rates were still significant at several locations, soil gas 
conditions indicate that the discrete vadose zone soils (i.e., those soils encountered 
from ground surface to a mean depth of approximately 4 feet bgs) are being treated by 
air-injection bioventing. Soil gas TVH and BTEX concentrations were very low at 
most locations, indicating that little residual fuel contamination remains to be treated. 
Based on these results, Parsons ES recommended that the Air Force proceed with 
confirmation soil sampling pursuant to closure of the soil unit at this site. This report 
presents the results of this confirmation soil sampling. 

1.3 SUMMARY OF CONFIRMATION SAMPLING RESULTS 

Confirmation soil sampling was conducted to assess the effectiveness of pilot-scale 
and expanded-scale bioventing treatment in reducing the concentration of petroleum 
hydrocarbons in near-surface soils. In preparation for the confirmation soil sampling, a 
site-specific SAP was prepared by Parsons ES (Parsons ES, 1998a). A copy of this 
SAP is provided as Appendix A. Following AFCEE and Charleston AFB approval of 
the SAP, confirmation soil sampling was conducted at SWMU 55 on 25 January 1999. 
Confirmation soil sampling activities consisted of advancing 12 boreholes to depths of 
approximately 2.5 to 3.5 feet bgs and submitting soil samples collected during 
advancement for TPH (both DRO and GRO), VOC, and PAH analyses. A total of 14 
samples from 12 boreholes were submitted for laboratory analysis. 

Based on analytical data for soil samples collected during the January 1999 
confirmation sampling event, bioventing treatment at SWMU 55 has significantly 
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reduced the concentration of petroleum hydrocarbons contamination in vadose zone 
soils. As would be expected, VOCs have experienced the most significant reductions. 
Data generated during the soil gas sampling and respiration testing conducted at the site 
in June 1998 support this conclusion (Parsons ES, 1998b). Areas exhibiting elevated 
concentrations of petroleum hydrocarbon contamination persist in the southern half of 
the former burn area. Remediation appears to have been completed in soils in the 
northern half of the former burn area. Parsons ES recommends that Charleston AFB 
continue to operate the bioventing system until the CMS has been approved by the 
SCDHEC. 

1.4 REPORT ORGANIZATION 

This site confirmation sampling and analysis report consists of five sections, 
including this introduction, and two appendices. Section 2 includes a description of the 
confirmation soil sampling and analysis activities conducted at the site. Section 3 
summarizes confirmation sampling analytical results and compares the confirmation 
results to pre-treatment contaminant concentrations. Section 4 presents conclusions and 
recommendations. References used in preparation of this report are provided in 
Section 5. 

Appendix A presents a copy of the Draft Final Confirmation SAP for SWMU 55, 
which includes a detailed summary of previous site investigations. Appendix B 
provides the field notes generated during the confirmation sampling event. Appendix C 
presents the Parsons ES data quality assessment report. Appendix D presents the 
analytical data for site environmental and quality assurance/quality control (QA/QC) 
samples, and chain-of-custody forms. 
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SECTION 2 

CONFIRMATION SOIL SAMPLING AND ANALYSIS ACTIVITIES 

This section summarizes confirmation soil sampling activities, including sampling 
locations and depths, sampling procedures, analytical methods, and QA/QC procedures 
followed. These procedures are described in more detail in the Draft Final 
Confirmation SAP for SWMU 55 (Appendix A). The SAP was implemented by 
qualified Parsons ES scientists trained in conducting soil sampling, records 
documentation, and chain-of-custody procedures. Environmental sample analyses were 
performed by Specialized Assays Inc. (SAI) of Nashville, Tennessee, a State of South 
Carolina-certified analytical laboratory. 

2.1 BOREHOLE LOCATIONS AND SAMPLING DEPTHS 

Confirmatory soil sampling was conducted at the site on 25 January 1999. Soil 
sampling consisted of advancing 12 soil borings (CB-1 through CB-12) throughout the 
project site. The locations of these soil borings are shown on Figure 2.1. Each 
borehole was manually advanced to the groundwater surface (approximately 2.5 to 3.5 
feet bgs) using a stainless steel hand auger. At each location, soil samples were 
obtained from the top of the capillary fringe. Field notes generated during the 
confirmation sampling event are provided in Appendix B. 

To more accurately assess the degree of soil remediation that has occurred as a result 
of pilot-scale testing and expanded-scale bioventing treatment at the project site, most 
confirmatory soil samples were collected at approximately the same location and depth 
as the previously collected baseline samples. Exceptions to this include the samples 
collected from borings CB-1 and CB-10. Boring CB-1 was advanced to assess the 
concentration of contaminants within the northwestern corner of the project site 
immediately inside the soil berm. No historical analytical data exist for this area. 
Boring CB-10 was advanced to assess the concentration of contaminants within the 
southwestern corner of the project site outside the soil berm. This location is in the 
immediate vicinity of boring BH-96-4 which was advanced in 1997 to assess the extent 
of contamination within this portion of the project site. Soil samples collected during 
advancement of boring BH-96-4 exhibited an elevated VOC reading in a headspace 
sample of 819 ppmv. No soil samples collected from boring BH-96-4 were submitted 
for laboratory analysis. 
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2.2 BORING ADVANCEMENT AND SAMPLING PROCEDURES 

2.2.1 Soil Sampling Procedures 

Each of the 12 soil borings were manually advanced using a stainless steel hand 
auger. Prior to use at the project site and between sampling locations, the hand auger 
was decontaminated using a solution of potable water and Alconox®, followed by 
successive potable and distilled water rinses. To assess the effectiveness of the field 
decontamination, an equipment rinseate blank was collected by pouring analyte-free 
(i.e., reagent grade) water through the interior of the auger bucket and collecting this 
rinseate in laboratory-prepared sample containers. 

Soil samples were collected directly from the auger bucket. To minimize loss of 
volatile organic compounds from the core, the sample aliquots for TPH and VOC 
analyses were collected immediately upon retrieval of the auger bucket from the 
subsurface. Sample aliquots for VOC analysis were collected first using the EnCore™ 
sampler and associated dedicated sampling cylinders. The sample aliquot for TPH 
analysis was then expeditiously removed from the auger bucket and placed directly into 
the appropriate laboratory-prepared sample containers. Soils were packed tightly into 
these containers to minimize void space and to prevent settling during transportation. 

In order to obtain consistent and representative headspace measurements, the sample 
aliquot for headspace analysis was collected next. The headspace analysis involved 
sealing a portion of collected soil sample (approximately equal in volume at each 
sample interval) in a plastic bag, allowing the collected material to equilibrate to 
atmospheric temperature, and measuring the concentration of volatile hydrocarbon 
vapors collected within the bag with a photoionization detector. 

Following collection of the VOC, TPH, and headspace aliquots, the remainder of the 
collected soil was logged. Visual observations on lithology, moisture content, presence 
or absence of staining, and any other pertinent observations were recorded in the field 
log book. Following soil description, the sample aliquots for PAH analysis were 
placed into the appropriate laboratory-prepared sample containers. 

Soil samples submitted for laboratory analysis were labeled with the site name and 
borehole number, sample depth, date of collection, and other pertinent data. Sample 
containers were then packaged to prevent breakage and were placed in an insulated 
shipping container packed with ice. Samples for laboratory analysis were shipped via 
overnight courier under standard chain-of-custody procedures to SAI in Nashville, 
Tennessee. 

Upon completion of soil sampling activities at a given location, residual soils 
generated during sampling were placed back in the borehole, and the remainder of the 
borehole was abandoned with bentonite chips. Plastic sheeting penetrated during 
borehole advancement was repaired by placing a 6-foot-square patch of 6-mil plastic 
sheeting over the penetration and covering with soil. 
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2.2.2 Soil Sample Analysis 

A total of 12 primary and 2 replicate soil samples were submitted to SAI in 
Nashville, Tennessee, for analysis. Each samples was analyzed for TPH in accordance 
with United States Environmental Protection Agency (USEPA) Method SW8015, 
modified for DRO and GRO; VOCs in accordance with USEPA Method SW8260B; 
and PAHs in accordance with USEPA Method SW8310. A summary of the soil 
samples collected during the confirmatory sampling event, and the analyses performed, 
is provided in Table 2.1. 

2.3 FIELD AND LABORATORY DATA QUALITY ASSURANCE/QUALITY 
CONTROL 

Laboratory and field QA/QC procedures established for the site were followed to 
ensure that the analytical data generated during the January 1999 confirmation sampling 
event would be technically sound, statistically valid, and properly documented. 
QA/QC requirements are detailed in the SAP (Appendix A). Parsons ES also 
preformed a Level III validation of the SWMU 55 analytical data. Results of this 
assessment indicate that no data should be rejected based on validation, and that all data 
are useable for the purposes intended. A copy of the data quality assessment report has 
been provided as Appendix C. 

2.3.1 Laboratory QA/QC Procedures and Results 

Generated analytical data were evaluated by the test laboratory in accordance with 
their internal laboratory QC program, which certifies that the data generated are of 
reliable quality. Analytical data quality was measured through a system of analyzing 
blanks, spike samples, and standards and statistically evaluating the results. With 
respect to the data generated during confirmation sampling, all laboratory QC 
parameters were within required acceptance limits. 

To ensure product quality, Parsons ES also provided an assessment of the generated 
data in accordance with their own internal procedures. Elements of this assessment 
included, but were not limited to, the following: sample holding times, analytical 
methods used, reporting limits, dilution factors, and consistency between hardcopy and 
electronic analytical data deliverables. Based on this assessment, the analytical data 
generated during the confirmation sampling event is useable for its intended purpose 
(i.e., assessing the degree of remediation attained as a result of bioventing treatment). 

2.3.2 Field QA/QC Procedures and Results 

To assess the variability due to the sample collection process or inherent in the 
media sample, two replicate soil samples were collected in the field during confirmation 
sampling. These samples were identified as CB-D1 (replicate of CB-8) and CB-D2 
(replicate of CB-7). Each replicate sample was collected at the same time, location, 
and depth as its associated primary counterpart, and submitted to the same laboratory 
for identical analysis. Relative percent difference (RPD) values were calculated to 
evaluate how closely the analytical results between the replicate and primary sample 
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agree. In general, there is good agreement between the replicate and primary samples, 
as indicated by the relatively low RPDs computed. Relatively high RPD values were, 
however, computed for DRO petroleum hydrocarbons and o-xylene for the 
replicate/primary samples collected at location CB-7. Based on a review of the 
analytical laboratory's QA/QC data, these differences are likely the result of sample 
heterogeneity. It should be noted that there are no established QA/QC limits for RPD 
values for replicate samples, and the high RPDs are likely the result of heterogeneity of 
the sample matrix. 

To identify potential contaminants introduced during sample handling, one trip blank 
was collected during confirmation sampling. The trip blank was prepared at the 
laboratory and consisted of analyte-free (i.e., reagent/laboratory-grade) water. Upon 
preparation the sample was shipped to the sampling site, handled as an environmental 
sample during field, and returned to the laboratory accompanying the VOC samples. 
The trip blank was analyzed for VOCs in accordance with USEPA Method SW8260B. 
No VOCs were detected in the trip blank sample. Analytical results for the trip blank 
are included in Appendix D. 

A rinseate blank was collected to demonstrate that the decontamination procedure 
used to clean the sampling equipment was sufficient (i.e., there was no residual 
contamination remaining on the device which might contaminate the next sample). The 
rinseate blank was prepared by field personnel at the sampling site by pouring analyte- 
free water over the sampling device following sample collection and subsequent 
decontamination. Generated rinse solution was collected in the appropriate sample 
collection bottles. The rinseate blank was analyzed for VOCs in accordance with 
USEPA Method SW8260B. No VOCs were detected in the rinseate blank sample. 
Analytical results for the equipment rinseate blank are included in Appendix D. 
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SECTION 3 

CONFIRMATION SAMPLING RESULTS 

The January 1999 confirmation sampling event at SWMU 55 focused on evaluating 
the effectiveness of pilot-scale and expanded-scale bioventing soil remediation. The 
purpose of this section is to describe confirmation soil sample analytical results and 
compare these results with pre-treatment soil contaminant concentrations. 

3.1 SOIL ANALYTICAL RESULTS 

A total of 12 primary and 2 replicate soil samples were collected during the January 
1999 confirmation sampling event and submitted to SAI in Nashville, Tennessee, for 
analysis. Each sample was analyzed for TPH (both DRO and GRO) in accordance with 
USEPA Method SW8015, VOCs in accordance with USEPA Method SW8260B, and 
PAHs in accordance with USEPA Method SW8310 (Table 2.1). Soil analytical results 
for TPH, VOCs, and PAHs are summarized in Tables 3.1, 3.2, and 3.3, respectively. Soil 
analytical data from SAI are provided in Appendix D. 

Field headspace screening data for soil samples collected during confirmation 
sampling is summarized in Table 3.1. Headspace VOC readings ranged from 0 to 550 
ppmv. The highest concentration (550 ppmv) was exhibited by the sample collected at 
location CB-6. Based on these headspace screening data, residual soil contamination 
appears to be limited to locations CB-6, CB-7, CB-8, and CB-9, located in the southern 
half of the former burn area (Figure 2.1). Headspace readings at these locations ranged 
from 15 ppmv (CB-9) to 550 ppmv (CB-6). 

3.1.1 Total Petroleum Hydrocarbons 

Concentrations of both DRO and GRO petroleum hydrocarbons were detected in the 
soil samples collected during the confirmation sampling event (Table 3.1). The highest 
concentrations were detected in the southwestern portion of the former burn area. DRO 
petroleum hydrocarbons were detected in soil samples collected at all 12 locations at 
concentrations ranging from a laboratory-estimated concentration of 3.71J mg/kg to 8,940 
mg/kg. The primary soil sample collected at location CB-7 exhibited the highest DRO 
concentration (8,940 mg/kg) and the associated replicate sample exhibited a 
concentration of 971 mg/kg. Elevated DRO concentrations were also observed at CB-3 
(513 mg/kg) and CB-6 (6,620 mg/kg). DRO concentrations at all other locations were 
low, ranging from 3.7U to 116 mg/kg. GRO petroleum hydrocarbons were detected in 
soil samples collected at locations CB-3, CB-6, and CB-7. GRO concentrations ranged 
from 1.2 mg/kg to 582 mg/kg (Table 3.1).    The primary soil sample collected at 
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location CB-7 exhibited the highest concentration (582 mg/kg); the associated replicate 
sample exhibited a concentration of 421 mg/kg. Borehole CB-7 was located in the 
southwestern portion of the former burn area (Figure 2.1). 

3.1.2 Volatile Organic Compounds 

Thirteen VOCs were detected in the collected soil samples. Detectable 
concentrations were limited to samples collected at locations CB-5, CB-6, CB-7, CB-8, 
CB-9 and CB-11 (Table 3.2). VOCs were detected at very low concentration (only 
slightly above quantitation limits) at all locations except for CB-6, CB-7, and CB-9, 
where concentrations of some constituents exceeded 25 micrograms per kilogram 
(/xg/kg). CB-6, CB-7, and CB-9 are located in the southern and southwestern portions 
of the former burn area (Figure 2.1). These detected VOCs and their reported 
concentrations are discussed below. 

. 1,2,4-Trimethylbenzene (TMB) was detected in soil samples collected at locations 
CB-6, CB-7, CB-8, and CB-9. These samples exhibited concentrations ranging 
from a laboratory-estimated 3.5J ug/kg to 707 /ig/kg. The highest concentration 
was exhibited by the sample collected at location CB-6 (707 /ug/kg). The 
replicate soil sample collected at location CB-7 exhibited a concentration of 48.8 
ug/kg; however, the compound was not detected in the associated primary sample 
at the quantitation limit of 8.2 (ag/kg. The primary soil sample collected at 
location CB-8 exhibited a laboratory-estimated concentration of 3.5 ug/kg; 
however, no detectable concentration was exhibited in the associated replicate 
sample at the quantitation limit of 8.2 ^g/kg (Table 3.2). 

. 1,3,5-TMB was detected in soil samples collected at locations CB-6, CB-7, and 
CB-9. These samples exhibited concentrations ranging from 4.7 to 241 (J.g/kg. 
The highest concentration was exhibited by the sample collected at location CB-6 
(241 p.g/kg). The primary soil sample collected at location CB-7 exhibited a 
concentration of 116 ^ig/kg; however, no detectable 1,3,5-TMB concentration 
was exhibited in the associated replicate sample at the quantitation limit of 3.7 
ug/kg. 

• 4-Isopropyltoluene was detected only in the soil sample collected at location CB- 
6. This sample exhibited a concentration of 224 ug/kg. 

• Benzene was detected only in the soil sample collected at location CB-9. This 
sample exhibited a concentration of 10.5 ug/kg. 

• Ethylbenzene was detected in soil samples collected at locations CB-6, CB-8, and 
CB-9 at concentrations ranging from 3.5 to 86.2 ug/kg (Table 3.2). The highest 
concentration was exhibited by the sample collected at location CB-6 (86.2 
ug/kg). The primary soil sample collected at location CB-8 exhibited a 
concentration of 3.5 ug/kg; however, no detectable concentration was exhibited 
in the associated replicate sample at the quantitation limit of 3.5 ug/kg. 
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• Isopropylbenzene was detected in soil samples collected at locations CB-6 and 
CB-9 at laboratory-estimated concentrations of 3.5J |ag/kg and 46 J ug/kg, 
respectively. 

. m,p-Xylene was detected in soil samples collected at locations CB-6, CB-8, and 
CB-9. These samples exhibited concentrations ranging from 4.7 to 132 |ig/kg. 
The highest concentration was exhibited by the sample collected at location CB-6 
(132 ug/kg). The primary soil sample collected at location CB-8 exhibited a 
concentration of 4.7 ug/kg; these xylene isomers were not detected in the 
associated replicate sample at the quantitation limit of 3.5 ug/kg. 

. o-Xylene was detected in soil samples collected at locations CB-7 and CB-9. 
These samples exhibited concentrations ranging from 5.8 to 51.8 ug/kg. The 
primary soil sample collected at location CB-7 exhibited the highest concentration 
(51.8 ug/kg). The replicate sample collected at this location exhibited a 
concentration of 20.7 ug/kg. 

• Methylene chloride was detected in soil samples collected at locations CB-5 and 
CB-11 at concentrations of 4.8 and 10.IB ug/kg, respectively. 

• n-Propylbenzene was detected in soil samples collected at locations CB-6 and CB- 
9 at concentrations of 121 and 7 ug/kg, respectively. 

. sec-Butylbenzene was detected only in the soil sample collected at location CB-6. 
This sample exhibited a concentration of 51.7 ug/kg. 

• r-Butylbenzene was detected only in the soil sample collected at location CB-6. 
This sample exhibited a laboratory-estimated concentration of 11.5J ug/kg. 

. Toluene was detected in soil samples collected at locations CB-8 and CB-9 at 
laboratory-estimated concentrations of 2.4J ug/kg and 8.1 ug/kg, respectively. 
The primary soil sample collected at location CB-8 exhibited a laboratory- 
estimated concentration of 2.4J jug/kg; no detectable concentration was exhibited 
in the associated replicate sample at the quantitation limit of 5.9 ug/kg. 

3.1.3 Polynuclear Aromatic Hydrocarbons 

Twelve PAHs were detected in the soil samples collected during the confirmation 
sampling event (Table 3.3). Detectable concentrations were limited to samples 
collected at locations CB-5, CB-6, CB-7, CB-8, and CB-9. PAHs were detected at 
very low concentrations (only slightly above the quantitation limits) at CB-5, but were 
detected at concentrations of 100 /ig/kg or greater at CB-6, CB-7, CB-8 and CB-9, 
located in the southern half of the former burn area (Figure 2.1). These compounds, 
and associated concentrations exhibited in the collected samples, are discussed below. 

. Benzo(a)anthracene was detected only in the soil sample collected at location CB- 
9.  This sample exhibited a concentration of 198 ug/kg. 
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Benzo(a)pyrene was detected in soil samples collected at locations CB-5, CB-6, 
and CB-9. These samples exhibited concentrations ranging from 8 to 310 ug/kg. 
The highest concentration was exhibited by the sample collected at location CB-9 
(310 ug/kg). 

Benzo(b)fluoranthene was detected in soil samples collected at locations CB-6 and 
CB-9 at concentrations of 8 and 271 ^g/kg, respectively. 

Benzo(g,h,i)perylene was detected only in the soil sample collected at location 
CB-9. This sample exhibited a laboratory-estimated concentration of 221J jag/kg. 

Benzo(k)fluoranthene was detected only in the soil sample collected at location 
CB-9. This sample exhibited a concentration of 148 ug/kg. 

Chrysene was detected only in the soil sample collected at location CB-9. This 
sample exhibited a laboratory-estimated concentration of 279J ug/kg. 

Fluoranthene was detected in soil samples collected at locations CB-5, CB-6, and 
CB-9. These samples exhibited concentrations ranging from 14 ug/kg to 655J 
(j.g/kg. The highest concentration was exhibited by the sample collected at 
location CB-9 (655 ug/kg). 

Fluorene was detected only in the replicate soil sample collected at location CB-8. 
This sample exhibited a laboratory-estimated concentration of 9J ug/kg. No 
detectable concentration was exhibited in the associated primary sample at the 
quantitation limit of 8 ug/kg. 

Indeno(l,2,3-cd)pyrene was detected only in the soil sample collected at location 
CB-9.  This sample exhibited a laboratory-estimated concentration of 224J ug/kg. 

Naphthalene was detected in soil samples collected at locations CB-6, CB-7, and 
CB-8. These samples exhibited concentrations ranging from 100 ug/kg to 585J 
|ag/kg. The primary soil sample collected at location CB-7 exhibited the highest 
concentration (585J ug/kg); no detectable concentration was exhibited in the 
associated replicate sample at the quantitation limit of 40 p.g/kg. The replicate 
soil sample collected at location CB-8 exhibited a concentration of 100 ug/kg; 
however, no detectable concentration was exhibited in the associated primary 
sample at the quantitation limit of 39 ug/kg. 

Phenanthrene was detected only in the soil sample collected at location CB-9. 
This sample exhibited a laboratory-estimated concentration of 66J ug/kg. 

Pyrene was detected only in the soil sample collected at location CB-9. This 
sample exhibited a laboratory-estimated concentration of 279 ug/kg. 
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3.2 COMPARATIVE ASSESSMENT 

The primary purpose of this sampling effort was to assess the degree of soil 
remediation that has occurred as a result of pilot-scale and expanded-scale bioventing 
treatment at the project site. In the absence of identified contaminants of concern in 
vadose zone soils, an effective way to assess the remediation that has occurred is to 
compare the concentrations of contaminants in site soils before and after remediation. 
Table 3.4 provides a comparison of pre- and post-bioventing soil analytical results for 
TPH, BTEX, and PAHs. Pre-expanded-scale bioventing contaminant levels are based 
on data for soil samples collected by Parsons ES in November 1993 following one year 
of pilot scale operations (AFCEE, 1994), soil samples collected by Radian (1998) in 
November 1996 during RFI activities, and soil samples collected by Parsons ES 
(1997b) in February 1997 prior to expanded-scale bioventing system startup. To 
increase the accuracy of this assessment, most confirmatory soil samples were collected 
at approximately the same locations and depths as previously collected samples. 
Exceptions to this include the sample collected from borings CB-1 and CB-10 (see 
Section 2.1).  No comparative data are available for either of these locations. 

Comparing pre- and post-bioventing soil analytical results, significant reductions in 
TPH concentrations were observed at two (CB-8 and CB-9) of the ten confirmatory 
sampling locations for which comparisons are made. No significant reduction in TPH 
concentrations was observed at locations CB-3, CB-6, and CB-7. In fact, TPH 
concentrations appear to have increased at these locations. This increase is possibly the 
result of changing groundwater levels smearing dissolved petroleum hydrocarbons into 
soil at and just above the capillary fringe. Also, the organic contaminants are 
distributed non-uniformly in soils, and the confirmation samples may simply have been 
collected from areas where higher concentrations were present. The remaining 
locations exhibited TPH concentrations at or near the quantitation limit. BTEX 
concentrations have been significantly reduced to non-detectable or very low 
concentrations at all locations for which comparisons could be made. These reductions 
are most apparent at locations CB-3, CB-7, CB-8, and CB-9. PAH concentrations were 
observed to have decreased at all sampling locations except location CB-9. No 
significant reduction in PAH concentrations was observed at location CB-9 (Tables 3.3 
and 3.4). 

The overall reduction in soil fuel hydrocarbon concentrations, as summarized in 
Table 3.4 indicates that operation of the expanded-scale bioventing system is effectively 
reducing residual fuel hydrocarbon concentrations in site soils. Localized areas of 
higher contaminant concentrations persist in the vicinities of CB-6, CB-7, and CB-9, 
which are in an area that has only been subject to expanded-scale bioventing treatment. 
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SECTION 4 

CONCLUSIONS AND RECOMMENDATIONS 

4.1 CONCLUSIONS 

Bioventing treatment of vadose zone soils at SWMU 55 have significantly reduced 
the concentrations of BTEX, PAHs, and TPH in vadose zone soils. Based on the June 
1998 data, residual BTEX and TPH compounds in site soils have been greatly reduced 
as the result of bioventing remediation. Although aerobic biodegradation rates are still 
significant at several locations, soil gas conditions indicate that the discrete contaminant 
interval, located from the ground surface to the water table (at an average depth of 
approximately 4 feet below ground surface), is being treated by air injection bioventing. 
Static oxygen concentrations may become deficient (< 5 percent) within portions of the 
site without continued bioventing; however, soil gas TVH and BTEX concentrations 
are very low at most locations, indicating that little residual fuel contamination remains 
to be treated. 

Based on analytical data for soil samples collected during the January 1999 
confirmation sampling event, bioventing treatment at SWMU 55 has significantly 
reduced the concentration of petroleum hydrocarbons contamination in vadose zone 
soils (i.e., those soils encountered from ground surface to a depth of approximately 4 
feet bgs). Data generated during the soil gas sampling and respiration testing conducted 
at the site in June 1998 support this conclusion (Parsons ES, 1998b). Areas exhibiting 
elevated concentrations of petroleum hydrocarbon contamination, persist within the 
southern half of the former burn area. Remediation appears to be completed in soils in 
the northern half of the former burn area. 

No significant reduction in TPH concentrations were observed at locations CB-3, 
CB-6, and CB-7. In fact, TPH concentrations appear to have increased at these 
locations. These increases are likely the result of changing groundwater levels 
smearing free-phase or dissolved petroleum hydrocarbons into the capillary-fringe soils, 
and the result of soil sample heterogeneity. The remaining locations exhibited TPH 
concentrations at or near the quantitation limit. Fuel VOCs, which are most susceptible 
to aerobic biodegradation, experienced the most significant reductions. BTEX 
concentrations have been significantly reduced to non-detect or very low concentrations 
at all locations for which comparisons were made. These reductions are most apparent 
at locations CB-3, CB-7, CB-8, and CB-9. With the exception of location CB-9, PAH 
concentrations were observed to have decreased at all sampling locations. No 
significant reduction in PAH concentrations was observed at location CB-9. Where 
detected, PAH compounds were present at relatively low concentrations.   The overall 
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reduction in soil fuel hydrocarbon concentrations indicates that operation of the 
expanded-scale bioventing treatment system is effectively reducing residual fuel 
hydrocarbon concentrations in site soils. 

4.2 RECOMMENDATIONS 

Parsons ES recommends that Charleston AFB continue to operate the existing 
bioventing system until the CMS has been approved by the SCDHEC. Sustained 
bioventing system operation will continue to oxygenate soils and enhance aerobic 
biodegradation of residual petroleum hydrocarbon contamination that could continue to 
leach from the contaminant zone into site groundwater. In addition, continued 
bioventing system operation will promote oxygen delivery to the saturated zone through 
diffusion. If the SCDHEC approves the CMS as currently written (i.e., no 
contaminants of concern in vadose zone soils), then the bioventing system can be shut 
off and dismantled. 
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SECTION 1 

INTRODUCTION 

This confirmation soil sampling and analysis plan (SAP) for solid waste management 
unit (SWMU) 55 at Charleston Air Force Base (AFB), South Carolina, was prepared by 
Parsons Engineering Science, Inc. (Parsons ES) for submittal to the South Carolina 
Department of Health and Environmental Control (SCDHEC); the US Air Force Center 
for Environmental Excellence (AFCEE), Brooks AFB, Texas; and the 437 Civil 
Engineering Squadron, Environmental Group (CES/CEVR), Charleston AFB, South 
Carolina. SCDHEC regulates compliance with the Resource Conservation and 
Recovery Act (RCRA) program under which SWMU 55 is listed on Charleston AFB's 
RCRA Part B Permit. SWMU 55, a former fire training area, also is known as 
Installation Restoration Program (IRP) Site FT-03, and has been referenced as such in 
many previous documents related to the investigation and remediation of the site. 

The SAP is intended to guide soil sampling at the former fire training area to 
document the effectiveness of the bioventing system being used as an interim corrective 
measure (ICM) at SWMU 55. The proposed soil sampling described in Section 4, 
targets petroleum hydrocarbons and chlorinated organic compounds in vadose zone 
soils in the vicinity of the former fire training area. This SAP does not address 
groundwater or other contaminated media at the site. A RCRA Facility Investigation 
(RFI) was completed by Radian International, LLC (Radian, 1998) in 1997, a 
Corrective Measures Study (CMS) was developed, and groundwater remediation 
consisting of engineered systems and natural attenuation is being implemented. The 
objective of the proposed soil sampling program is to obtain soil analytical data after air 
injection bioventing to estimate the contaminant reductions achieved using bioventing as 
the ICM, and based on this information determine the need for continued bioventing. 
This SAP details the sampling and analysis procedures to be used during this soil 
sampling event, which was initially proposed in the Final Interim Measures Work Plan, 
Expanded Bioventing System, SWMU 55 (IRP Site FT-03), Charleston Air Force Base, 
South Carolina (Parsons ES, 1997a). 

SWMU 55 is the location of former Fire Protection Training Area 03, where a 
variety of flammable wastes were poured into an unlined, bermed area and ignited for 
fire fighting exercises. The primary waste burned at the site was JP-4 jet fuel, although 
other types of waste fuels and flammable liquids also may have been used (Haliburton 
NUS, 1995). In 1992, an initial bioventing pilot test was initiated at SWMU 55 under 
an AFCEE nationwide bioventing demonstration program. The pilot-scale bioventing 
program achieved significant reductions in concentrations of petroleum hydrocarbon 
compounds in soils.   Based on these results, SWMU 55 was selected as a site for the 
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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 installations, and extended operation of installed 
bioventing systems. The program allows completion of confirmatory soil sampling and 
site closure documents if extended bioventing testing results indicate adequate site 
remediation has been achieved. An expanded bioventing system was installed at 
SWMU 55 in 1997 to remediate the remaining hydrocarbon-contaminated soils in and 
around the fire training area. The expanded system was implemented as a RCRA ICM 
and has been operated almost continuously since May 1997. 

This SAP consists of nine sections, including this introduction. Section 2 includes a 
site description, history, and summaries of previous investigations and remediation 
activities. Section 3 summarizes risk-based screening levels (RBSLs) and related 
regulatory cleanup guidelines. A detailed SAP is presented in Section 4. Analytical 
results will be presented in a sampling report as described in Section 5. Section 6 lists 
Charleston AFB support requirements, and Section 7 presents the proposed project 
schedule. Air Force, regulatory, and contractor points of contact are provided in 
Section 8, and the cited references are provided in Section 9. 
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SECTION 2 

SITE DESCRIPTION 

2.1 SITE LOCATION AND HISTORY 

SWMU 55, also referred to as IRP Site FT-03 (Fire Protection Training Area No. 
3), is located in the extreme southeastern part of Charleston AFB (Figure 2.1). The 
site layout is shown on Figure 2.2. The 2-acre site was once used for controlled 
burning of flammable wastes during base fire training exercises. During its operation, 
the facility consisted of a steel tank used as a mock aircraft surrounded by an earthen 
berm and lined with limestone gravel. A concrete building was located outside the 
bermed area at the southwestern corner of the site. During fire training exercises, 
flammable liquids were sprayed on these structures and on the ground, ignited, and 
then extinguished using various agents such as aqueous film-forming foam, halon, and 
dry chemicals. It is reported that JP-4 jet fuel was the primary flammable liquid 
burned at the site; however, it is believed that other industrial wastes may have been 
burned when the facility was first established (Halliburton NUS, 1995). The site has 
not been used for fire training exercises since the early 1980s. . It is currently 
overgrown and heavily wooded around its perimeter. The steel tank, concrete building, 
and remnants of the earthen berm are still present at the site. 

2.2 SITE GEOLOGY AND HYDROGEOLOGY 

A more detailed discussion of the site lithology and hydrogeology can be found in 
the Draft Interim Bioventing Pilot Test Results Report for Fire Protection Training Area 
IRP Site FT-03, Charleston AFB, South Carolina (Engineering-Science, Inc. [ES], 
1993), and the Phase II RCRA Facility Investigation Report, Charleston AFB, South 
Carolina (Halliburton NUS, 1995). Charleston AFB is located in the Lower Coastal 
Plain physiographic province of South Carolina. Sediments beneath the base are 
characterized as a thick sequence of interbedded sands, silts, and clays formed by 
fluvial and marine processes. These interbedded layers are grouped into regional 
formations and aquifers based on lithologic and water quality characteristics. Surficial 
soils around the base are generally sandy and highly permeable at shallow depths, but 
may contain zones of clay and organic deposits. The area is marked by low 
geomorphic relief. 

The subsurface lithology was characterized across the site during previous 
investigations (ES, 1993; Halliburton NUS, 1995; Radian, 1998). The shallow 
subsurface material was identified as part of the Ladson Formation, which consists of a 
fine- to medium-grained sand with traces of silt, intermittent clays, and some clay 
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Map  Source 
Ladson,  South Carolina Quadrangle 
(7.5   Minute  Series) 

2000      1000 2000" 
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Source: USGS, 1958 (Photorevised1979). 
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stringers. The Cooper Marl Formation forms the base of the surficial aquifer, and was 
identified from 38 to 55 feet below ground surface (bgs) in borings at the site. 
Unsaturated soils in the vicinity of SWMU 55 are primarily silly sand with traces of silt 
and clay. Fill material consisting of silt, sand, and crushed aggregate was encountered 
within the berm that surrounds the burn area (Halliburton NUS, 1995). Remnants of 
the berm, which was constructed of soil and limestone aggregate, are still present at the 
site. The berm hinders surface drainage from the bum area, which often contains 
several inches of water after precipitation events. A channel was cut in the berm in 
1997 to facilitate drainage and enhance the effectiveness of the installed bioventing 
system (Parsons ES, 1997a and b). 

Groundwater in the surficial aquifer is encountered at an average depth of 4 feet bgs 
in the vicinity of the burn area on IRP Site FT-03. The surficial aquifer consists of a 
silty sand matrix. Precipitation is the primary mode of aquifer recharge at the site. 
The water table fluctuates in response to precipitation and exhibits seasonal elevation 
changes. After extended periods of precipitation, the water table has been observed as 
shallow as 2 feet bgs in the burn area (ES, 1993). 

The predominant direction of shallow groundwater flow is to the south and southeast 
toward a tributary of Filbin Creek. Potentiometric maps provided in the RFI/CMS 
indicated little seasonal variation with respect to groundwater flow direction (Radian, 
1998). For the northern portion of the site (upgradient) an average groundwater 
gradient of approximately 0.011 foot per foot (ft/ft) was reported (Radian, 1998). For 
the southern portion of the site (downgradient) an average groundwater gradient of 
approximately 0.024 ft/ft was calculated (Radian, 1998). An aquifer transmissivity 
value of 809 square feet per day (ftVday) was calculated using results of two pump tests 
conducted at the site (Halliburton NUS, 1995). Aquifer storativity ranged from 0.016 
to 0.00006, with an average value of 0.0006. An average hydraulic conductivity of 21 
feet per day (ft/day) was calculated, based on an aquifer thickness of 38 feet. Using 
these data and an estimated effective porosity of 0.30, the average linear groundwater 
flow velocity in the vicinity of IRP Site FT-03 is 1.1 ft/day, or 380 feet per year 
(Halliburton NUS, 1995). 

2.3 PREVIOUS INVESTIGATIONS 

2.3.1 Previous Remedial Investigations and RFI/CMS Activities 

A total of 17 groundwater monitoring wells have been installed at SWMU 55 
(Figure 2.2). Seven of the wells were installed from 1985 through 1990, during two 
phases of remedial site investigations executed by Science Applications International 
Corporation (SAIC) and by Versar, Inc. As referenced in the Phase II remedial 
investigation/feasibility study (RI/FS) stage 2 report (Versar, Inc., 1992), five of the 
original wells (3-1 through 3-5) reportedly had submerged well screens during several 
water level measuring events. Wells 3-6 and 3-7 were installed with screens reportedly 
above the water table. In addition to the monitoring well installation and sampling, 
other activities performed during this period included soil sampling, sediment 
sampling, surface water sampling, aquifer testing, and a soil gas survey.    Total 
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petroleum hydrocarbon  (TRPH)  concentrations  as  high  as  7,770  milligrams  per 
kilogram (mg/kg) were detected in shallow soils during these earlier investigations. 

From 1992 through 1994, three additional monitoring wells (3-8, 3-9, B-7) were 
installed at the site by Halliburton NUS (1995) during a base-wide RFI. Well 3-8 was 
installed between wells 3-3 and 3-6 to further delineate groundwater contaminants in 
the downgradient direction. Well B-7 was installed upgradient from SWMU 55 to 
monitor background groundwater conditions. Well 3-9, installed during 1994, was 
constructed as a deep well and is screened across the lower 10 feet of the surficial 
aquifer to assess groundwater quality near the base of the surficial aquifer. Halliburton 
NUS conducted additional soil, sediment, and groundwater sampling and aquifer testing 
during the 1992-1994 RFI. 

Radian (1998) completed additional RFI activities and conducted a CMS for SWMU 
55 in 1996 and 1997. This investigation filled data gaps and completed the RFI 
investigations at the site. Additional soil and groundwater investigations were 
conducted at the site, including a groundwater screening survey using direct-push 
technology sampling methods. Seven additional monitoring wells (3-10 through 3-16) 
were installed and sampled during this time. Surface and subsurface soil samples were 
collected at four sampling locations (SB-01 through SB-04) within the historical burn 
area in November 1996 during the RFI. Several polynuclear aromatic hydrocarbons 
(PAHs), total petroleum hydrocarbon (TPH) fractions, and metals were detected in soil 
above their respective RBSLs. These results are presented in the Draft Final RFI/CMS 
Report for SWMU 55, Fire Training Area No. 3, Charleston AFB, South Carolina 
(Radian, 1998). Detections of TPH and volatile organic compounds (VOCs) at soil 
sampling locations SB-01 through SB-04 are summarized in Table 2.1, and detections 
of PAHs are summarized in Table 2.2. The draft final RFI/CMS report determined 
that there are no constituents of concern (COCs) in site soils or sediments. The draft 
final RFI/CMS report is currently being reviewed by SCDHEC, and has not yet been 
approved by them. 

2.3.2 Initial Bioventing Pilot Test 

Parsons ES (formerly Engineering-Science, Inc. [ES]) performed an initial 
bioventing pilot test at the site. During October 1992, a horizontal air-injection vent 
well (VW-1) and four vapor monitoring points (MPA, MPB, MPC and MPD) were 
installed on the north side of the burn area. Figure 2.3 shows the location of the pilot 
test components. From November 1992 through November 1993, the bioventing pilot 
test was performed at IRP Site FT-03 to determine if in situ bioventing would be a 
feasible cleanup technology for the hydrocarbon-contaminated soils in the vadose zone. 
Due to the successful results of the pilot test, operation of the pilot-scale system 
continued for several more years. Further details on the pilot test procedures and results 
are presented in the Draft Interim Bioventing Pilot Test Results Report for Fire 
Protection Training Area Site FT-03, Charleston AFB, South Carolina (ES, 1993). A 
summary letter report of the pilot test results was provided by AFCEE (1994) to the 
base. 
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TABLE 2.1 
PREVIOUS SOIL ANALYTICAL RESULTS FOR TPH AND VOCs 

SWMU 55 (TRP SITE FT-03) 

CHARLESTON AFB, SOUTH CAROLINA 

Previous 

Sample 

Location 

Analyte 

Sample Depth 

<ftrtbBOw 

Bioventing Pilot Test (Parsons ES)° 

TVPH     TEPH    TRPH    Benzene   Toluene   Ethylbenzene   Xyienes      TCE     Cis-1,2-DCE      PCE      Vinyl chloride 

Date (mg/kzf  ftngftg)   (mg/kg)    (ugfleg)*    (Ugftg) (Wi*g) (^^^g)     (MSfrg)        (Mgfrg) (Mgftg) ("gflcg) 

VW1 
VW1 

3.5-4.5 
3.5-4.5 

Oct-92 
Nov-93 

 a 

  
1,100 
170 

730Ü5' 
Z7U 

2,600 
2.7U 

1,600 
X7U 

4,600 
3.8U — — 

_ 
— 

MPA 
MPA 

2.5-3.5 
2.5-3.5 

Oct-92 
Nov-93 

— — 51 
12 

720U 
0.6U 

2,700 
0.6U 

600U 
0.6U 

1,300 
0.6U 

~~~ """ "~ — 

MPD 
MPD 

3-4 
3-4 

Oct-92 
Nov-93 — 

— 2,200 
2,200 

1.400U 
540U 

1.100U 
540U 

1.600U 
540U 

2.100U 
750U — — — — 

RFI Soil Sampling (Radian)1" 

SB01 
SB01 

0-1 
3-4 

Nov-96 
Nov-96 

7.13 
613 

ND" 
151 — 

0.746U 
174 

0.783U 
120 

1.05U 
751 

3.50U 
421 

0.948U 
4.66U 

0.498U 
2.45U 

1.05U 
5.17U 

1.91U 
9.4U 

SB02 
SB02 

0-1 
3-4 

Nov-96 
Nov-96 

7.46 
2.03 

220 
80.5 __ 

29 
127 

24.8 
167 

Z21 
53.5 

4.37 
28.2 

0.4491^ 
4.84U 

4.69J 
2.54U 

1.04U 
5.36U 

1.88U 
9.75U 

SB03 
SB03 

0-1 
3-4 

Nov-96 
Nov-96 

15.2 
0.191JB 

40.2 
1.75B 

— 11.8 
6.73 

36.7 
18.6 

1.01U 
0.322J 

5.57 
4.59 

0.911U 
0.957U 

0.479U 
0.503U 

1.01U 
1.06U 

1.84U 
1.93U 

SB04 
SB04 

0-1 
3-4 

Nov-96 
Nov-96 

0.860 
0.148JB 

20.8 
6.51 — 

12.2 
5.87 

2X6 
18.8 

6.68 
1.03U 

7.55 
4.35 

0.878J 
0.933U 

0.482U 
0.490U 

1.02U 
1.03U 

1.85U 
1.88U 

Expanded-Scale Bioventing (Parsons ES) 

MPE                        3-4            Feb-97           106 138 17.5 21.1 270 358.7 5.55U 5.55U 5.55U 2.22U 

MPF 2.5-3.5 Feb-97 1,670 4,220 — 58.1U 58.1U 1,580 2,160 58.1U 58.1U 58.1U 23.3U 

MPG Z5-3.5 Feb-97 513 2,010 — 557U 1,230 4,760 17,560 557U 557U 557U 223U 

MPH 1.5-Z5 Feb-97 0.4 25.6 — 26.9 5.77U 28.6 63.2 5.77U 5.77U 5.77U 2.31U 

MPJ 3-4 Feb-97 0.3S 10U — 7.65 6.00U 15.0 56.1 6.00U 6.00U 6.00U X4U 

Note: Results for most of the anah/tes that have been detected are presented in this table. See-butyibenzene, n-butylbenzene, methylene chloride, 

1,2,4-TMB, 1,3,5-TMB, isopropylbenzene, p-isopropyltoluene, and n-propyibenzene have been detected above the method detection limit (Radian, 1998). 

^ TVPH (total volatile petroleum hydrocarbons) and TEPH (total extractable petroleum hydrocarbons) by USEPA Method SW8015M; 

TRPH (total recoverable petroleum hydrocarbons) by USEPA Method 418.1 (1992-1993) or USEPA Method SW8015M (1996); 

VOCs by USEPA Method SW8020A (1992-1993) or SW8260 (1996-1997); TCE (trichloroethene); DCE (dichloroethene); PCE (tetrachloroethene). 

w bgs ™ below ground surface. 
d mg/kg " milligrams per kilogram. 

* ug/kg ™ micrograms per kilogram. 
y Sofl samples cottected in October 1992 (prior to pilot testing) and November 1993 (after 1-year of testing) by Engineering-Science, Inc. (AFCEE, 1994). 

* — "not analyzed. 

** U • analyte not detected above the method detection limit shown. 
w Sou samples collected in November 1996 by Radian International, LLC, prior to expanded-scale bioventing system startup (Radian, 1998). 

* ND » analyte not detected (method detection limit is unavailable). 
'" B - compound also detected in the blank; 7 - compound detected above method detection limit but below the practical quantitation limit Reported concentration 

is a laboratory estimate. 
" Sou samples collected in February 1997 by Parsons ES, prior to expanded-scale bioventing system startup (Parsons ES, 1997b). 
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BH-96-1 BH-96-2 

o 

■o 

CO o z o 
CO 

a: 
I 

HORIZONTAL 
VENT WELL (VW-1) 

APPROXIMATE EXTENT OF SOIL 
TREATMENT AREA WITH SOIL 

GAS OXYGEN CONCENTRATIONS 
EXCEEDING 10 PERCENT 

(BASED ON MAY/ JUNE 1997 
SOIL GAS SAMPLING RESULTS 

COLLECTED DURING SYSTEM 
OPERATION) 

-96-3 

BLOWER SHED 

REGENERATIVE BLOWER 
AND PIPING 

ELECTRIC UTILITY POLE 
W/ CIRCUIT BREAKER BOX CHANNEL CUT. IN 

BERM FOR DRAINAGE 

BH-96-5 

SCALE:   1"=20' 

LEGEND 

< 

MW3-12© GROUNDWATER MONITORING WELL 

MPF • SOIL VAPOR MONITORING POINT 

(20.5) SOIL GAS OXYGEN CONCENTRATION (%) 

BH-96-5® SOIL BORING/ SAMPUNG LOCATION 

  AIR INJECTION HEADER PIPE (BURIED) 

NOTE: 
SOIL BERM HAS APPROXIMATE ELLIPTICAL DIMENSIONS 
AND VARYING WIDTHS. LOCATIONS OF TANK, VENT WELLS, 
AND UTILITY POLE WITHIN BERM ARE ESTIMATED. 

FIGURE 2.3 

BIOVENTING  SYSTEM 
LAYOUT 

SWMU 55 (IRP  Site FT-03) 
Charleston AFB, South Carolina 

PARSONS 
ENGINEERING SCIENCE,INC. 

Denver,   Colorado 
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Soil and soil gas data collected before and after the pilot test confirmed significant 
fuel contaminant reduction in the pilot test treatment area. Soil results are provided in 
Table 2.1, and soil gas results are provided in Table 2.3. Laboratory results showed 
significant reductions in total volatile hydrocarbons (TVH) in soil gas, and significant 
reductions in TRPH concentrations in soil. Initial concentrations of benzene, toluene, 
ethylbenzene, and xylenes (BTEX) in the soil and soil gas were low at the site. BTEX 
concentrations were reduced to nondetectable levels in all soil and soil gas samples that 
were collected at the end of the pilot test. In addition, the pilot test demonstrated that 
significant oxygen utilization and biodegradation were continuing in the pilot test area, 
and that continued bioventing would promote additional fuel biodegradation. 

2.3.3 Expanded Bioventing System 

The success of the bioventing pilot test at this site supported the recommendation for 
an expanded (full-scale) bioventing system as the most economical approach for 
remediating the remaining hydrocarbon-contaminated soils at SWMU 55. The 
expanded bioventing system was designed to remediate soil contamination in the 
unsaturated zone, which also is expected to reduce leaching of BTEX and other soluble 
contaminants to groundwater by removing the primary source of these contaminants. 
Bioventing is currently being implemented as an ICM in support of other CMS 
recommendations for the site. The technology currently is being used to reduce the 
source of organic fuel compounds in groundwater and as a means to further reduce 
potential risks associated with contaminants at this site. The RFI risk assessment 
conducted by Radian concluded that the risks to human health from soil contamination 
are low at SWMU 55. The CMS prepared by Radian (1998) proposed continued 
bioventing as the only corrective action required for site soils. 

The expanded bioventing system consists of one new 4-inch-diameter horizontal VW 
(VW-2), six new monitoring points (MPE, MPF, MPG, MPH, MPI and MPJ), a new 
blower system, and associated piping, controls, and electrical service. Figure 2.3 
shows the locations of the bioventing system components. The four existing permanent 
MPs installed during previous pilot testing efforts (MPA, MPB, MPC, MPD) were 
retained to monitor system performance. The original pilot test vent well (VW-1) also 
was incorporated into the full-scale system for air injection. 

The new system was installed by Parsons ES and subcontractors during three 
mobilizations occurring between February and May 1997. The system at IRP Site FT- 
03 was installed as described in the Final Interim Measures Work Plan, Expanded 
Bioventing System, SWMU 55 (IRP Site FT-03), Charleston Air Force Base, South 
Carolina (Parsons ES, 1997a). There were no deviations from the work plan during 
system installation. 

2.3.3.1 Soil and Soil Gas Sampling 

Five baseline soil samples and five baseline soil gas samples were collected by 
Parsons ES for laboratory analysis during expanded system installation and prior to 
system startup.    Additionally, five soil gas samples were collected for laboratory 
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TABLE 2.3 
SOIL GAS FIELD AND LABORATORY ANALYTICAL RESULTS 

SWMU 55 (SITE FT-03) 
CHARLESTON AFB, SOUTH CAROLINA 

Sample 
Depth 

(ft bes)w 
Sampling 

Date 

Field Screening Data Laboratory Analytical Data" 

Sample 
Location 

Oxygen 
(percent) 

Carbon 
Dioxide 
(percent) 

TVH 
(ppmv/ 

TVH 
(ppmv) 

Benzene 
(ppmv) 

Toluene 
(ppmv) 

Ethyl- 
benzene 
(ppmv) 

Xylenes 
(ppmv) 

MPA 3.5 11/10/92 
5/13/93 
11/11/93 

0.0 
0.0 

8.2 
5.1 

5,000 
64 

27 

0.47 

0.002U 

0.002U 

0.002U 

0.002U 

0.002U 

0.002U 

0.002U 

0.002U 

MPB 3.5 11/10/92 
5/13/93 
4/25/97 
6/23/98 

0.0 
0.0 

18.5 
14.3 

7.8 
3.5 
0.8 
8.4 

1,400 
56 

170 
32 

il 

— 
— 

— 
— 

MPC 3.2 11/10/92 
5/5/93 

11/11/93 

0.0 
0.0 

6.3 
8.0 

200 
160 

0.78 0.002U 0.002U 0.002 0.002U 

4/25/97 10.5 1.8 140 — — — — — 

MPD 3.9 11/10/92 
5/6/93 

11/11/93 

0.0 
0.0 

8.4 
6.8 

>20,000 
164 790 

13 
0.04U 

0.002U 
0.04U 

0.002U 
0.12 

0.002U 
0.22 

0.002U 

4/25/97 
6/23/98 

15.2 
5.0 

1.5 
13.9 

140 
76 

_•» z — — —.. 

MPE 3.2 4/25/97 
6/23/98 

0.5 
2.0 

8.0 
>25ff 

4,200 
3,600 

10,000 
3,300 

20M^ 
1.9 

120M 
0.351^ 

31 
21 

36 
60M 

MPF 3.3 4/25/97 
6/23/98 

0.0 
0.0 

7.8 
15,0 

2,000 
180 

3,000 
100 

4 
0.17 

8 
0.0095U 

16 
0.32 

27M 
1.4M 

MPG 3.3 4/25/97 
6/23/98 

2.0 
0.0 

7.00 
19.0 

5,600 
1,080 

9,600 
950 

25M 
0.20 

100M 
0.080U 

37 
6.5 

90 
17M 

MPH 2.8 4/25/97 
6/23/98 

3.4 
0.0 

6.5 
13.0 

8,200 
90 

8,200 
36/35w 

47 
0.18/0.16 

14 
0.0029U/ 
0.0029U 

10 
3.46/0.45 . 

22M 
SM/1.7M 

MPI 3 4/25/97 
6/23/98 

0.8 
10.9 

7.0 
9.2 

5,400 
30 — — . — — 

— 

MPJ 3 4/25/97 
6/23/98 

2.2 
3.9 

7.5 
19.0 

4,800 
110 

6,300 
85 

24 
0.23 

14 
0.012U 

3 
0.092 

5 
0.25M 

MW3-13 5.8-7 4/25/97 
6/23/98 

0.0 
0.9 

4.3 
18.0 

8,000 
220 = — — — — 

d/ 

Laboratory analysis of sou gas performed using USEPA Method TO-3, referenced to jet fuel (molecular weight = 156) 
w ft bgs = feet below ground surface. 
d TVH=total volatile hydrocarbons; ppmv = parts per million, volume per volume. 
* — = not analyzed. 
d M= Laboratory reported value may be biased due to apparent matrix interferences. 
" > = denotes field measurement greater than maximum meter reading. 
* U = compound analyzed for, but not detected. Number shown represents the laboratory method detection limit. 
w primary/replicate sample results. 
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analyses after the expanded system had operated for 1 year and had then been shut 
down for 30 days to allow subsurface conditions to reach equilibrium. 

The soil samples were collected from boreholes installed for the MPs. Additionally, 
five shallow exploratory soil borings (BH-96-1 through BH-96-5) were advanced 
around the site to further define the extent of soil contamination (Figure 2.3). Field 
screening showed that soil samples from exploratory borings BH-96-1, BH-96-2, and 
BH-96-5 had VOC headspace readings ranging from 13 to 192 parts per million by 
volume (ppmv), indicating that these soils were not significantly impacted by fuels. 
Soil samples collected from borings BH-96-3 and BH-96-4 had maximum headspace 
VOC readings of >2,500 ppmv and 819 ppmv, respectively. 

Soil samples from the MPs were analyzed by Intertek Testing Services (formerly 
Inchcape Testing Services) of Richardson, Texas, for BTEX and other VOCs by 
Method SW8260a; TPH by Method SW8015 modified for diesel-range organic (DRO) 
extractables and gasoline-range organic (GRO) purgeables as jet fuel; PAHs by Method 
SW8270; and metals by Methods SW6010 and SW7060. 

The soil gas samples were analyzed by Air Toxics, Ltd. of Folsom, California for 
BTEX and TVH by Method TO-3. Prior to the collection of laboratory soil gas 
samples, soil gas samples from the MPs were analyzed in the field by Parsons ES for 
oxygen, carbon dioxide, and TVH using direct-reading instruments. The results of the 
field screening were used to select the samples submitted for laboratory analysis. Soil 
analytical results for BTEX and TPH are summarized in Table 2.1. Table 2.2 provides 
the February 1997 soil analytical results for detected PAH compounds. Soil gas 
sampling results are summarized in Table 2.3. 

2.3.3.2 Initial Operating Parameters 

The expanded bioventing system was started on May 20, 1997. The system 
pressures and air injection rate for each horizontal VW were adjusted twice during the 
next 3 weeks to allow the system to reach equilibrium and assure optimum air 
distribution to the contaminated soils. On June 11, 1997, air was being injected into 
VW-1 at a rate of approximately 12.9 cubic feet per minute (cfm), and into well VW-2 
at a rate of approximately 24.8 cfm at a blower pressure of 57.5 inches of water. 
During this time, pressure responses measured at the MPs ranged from a maximum of 
33 inches of water at MPG-3.3, to a minimum of 1.36 inches of water at MPC-3.2. 
The pressure-relief valve was readjusted, and the pressure was subsequently reduced to 
50 inches of water. Air flows to the VWs at this reduced pressure were 9.8 cfm (VW- 
1) and 18.5 cfm (VW-2). Subsequent measurements demonstrated that the system 
pressures and flow rates fluctuate over time, probably due to changes soil moisture and 
the water table elevation. 

Oxygen, carbon dioxide, and TVH soil gas concentrations also were measured at the 
MPs before and after system optimization to confirm that the entire soil volume 
designated for remediation is being oxygenated (greater than 10 percent oxygen) by the 
expanded bioventing system. The area of oxygen influence designated for remediation 
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is shown on Figure 2.3.   This general area was designated for remediation based on 
soil gas survey results from June 1996 (Parsons ES, 1997). 

Soil gas oxygen concentrations measured in May and June 1997 during the expanded 
system operation exceeded 10 percent in all but one of the MPs located within the area 
designated for remediation. Soil gas oxygen measurements indicated that shallow soil 
at MPE were not receiving sufficient oxygen. Soil gas measurements taken on July 30, 
1997 showed oxygen concentrations as high as 17.2 percent (at MPJ), although the 
oxygen concentration remained at less than 1 percent at point MPE. The lack of 
significant oxygen influence at MPE after several months of bioventing appears to be a 
localized anomaly. Point MPE is located 30 feet from VW-2; however, other MPs 
located between 25 to 36 feet from the same VW were receiving sufficient oxygen 
(e.g., MPH, MPJ, MW3-13). It is possible that some sort of buried obstruction is 
located between MPE and VW-2, which could minimize soil gas advection in this area. 

2.3.3.3 Baseline Soil Sampling Results For Expanded Bioventing System 

Baseline soil sampling results indicated that soil TPH concentrations were highest in 
the immediate vicinity of the former fire training area prior to operating the expanded 
bioventing system. The highest detected TPH concentration (combined DRO and 
GRO) was 5,890 mg/kg at MPF, as shown in Table 2.1. Sample MPG-2.5 had a TPH 
concentration of 2,513 mg/kg. BTEX compounds were detected in each of the five soil 
samples. PAHs also were detected in four of the five soil samples. Baseline soil TPH 
concentrations detected during the previous pilot study initiated in 1992 ranged from 51 
mg/kg to 2,200 mg/kg on the north side of the burn area (ES, 1993). 

2.3.3.4 Soil Gas Sampling Results For Expanded System 

Soil gas sampling for laboratory analyses was conducted at multiple MPs before 
starting the expanded bioventing system and after the system had operated for 1 year. 
Vapor-phase hydrocarbons were detected in soil gas at the site. Prior to operating the 
expanded bioventing system as an ICM, soil gas laboratory analyses detected TVH 
concentrations up to 10,000 ppmv, and vapor-phase BTEX compounds also were 
detected (see Table 2.3). Soil gas hydrocarbons were detected throughout the former 
bum area. 

Field soil gas TVH concentrations have decreased at all the MPs, and laboratory soil 
gas TVH and BTEX concentrations have decreased similarly. At all locations except 
MPE and MPG, TVH concentrations have been reduced below 1,000 ppmv. The 
greatest reduction was observed at MPH-2.8, where TVH were reduced by 99.6 
percent, and total BTEX were reduced by 97.6 percent. At MPE-3.2, where tight 
soils are present, TVH were reduced by 67.0 percent, and BTEX were reduced by 59.7 
percent. These data indicate that although TVH levels at SWMU 55 remain high 
(above 1,000 ppmv) at two locations, both TVH and the risk driving BTEX compounds 
are being biodegraded during bioventing system operation. 

Soil laboratory analyses confirm previous soil gas survey results (Parsons ES, 
1997b) and indicate that soil hydrocarbon contamination has not migrated far from the 
source areas.   Low oxygen and high TVH concentrations were measured in soil gas 
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samples collected from the MPs on the south side of the site, indicating the presence of 
widespread vapor-phase contamination and anaerobic conditions. Soil gas samples 
collected in June 1998 from MPs on the north side of the burn area had significantly 
higher oxygen concentrations (see Table 2.3). Although the north side of the burn area 
had undergone pilot-scale bioventing treatment prior to operating the expanded 
bioventing system, limited oxygen utilization (see Section 2.3.3.5), indicative of 
microbial biorespiration, was still occurring in these soils. 

2.3.3.5 Respiration Testing and Results 

Respiration tests can be used as a qualitative guide to determine the degree of soil 
remediation that has been achieved due to aerobic biodegradation. Field respiration 
testing has been conducted three times during bioventing at SWMU 55. The first two 
test events were associated with the initial bioventing pilot study in 1992 and 1993, and 
were conducted before and after the 1-year pilot scale test. The third respiration testing 
event was conducted in June 1998 following 30 days of shut down of the expanded 
bioventing system. Observed rates of oxygen utilization were used to estimate aerobic 
fuel biodegradation rates following 1 year of expanded-scale bioventing. Initial and 
final respiration and fuel biodegradation rates for site soils are shown in Table 2.4. 

As can be seen in Table 2.4, significant reductions occurred in respiration and fuel 
biodegradation rates at MPA and MPB following 1 year of pilot-scale system operation. 
MPD-3.9 is the only location that has been tested during each sampling event. The 
biodegradation rate at MPD-3.9 increased from 580 mg/kg/year in November 1992 to 
1,690 mg/kg/year in May 1993, indicating that seasonal groundwater fluctuations may 
have caused the transfer of contaminants from saturated zone into the vadose zone over 
this time period. Biodegradation rates decreased from May 1993 to November 1993, 
indicating that significant reductions in contaminant concentrations may have been 
achieved during this time frame. Another slight decrease was observed between 
November 1993 (450 mg/kg/year) and June 1998 (240 mg/kg/year). Because the June 
1998 biodegradation rate (240 mg/kg/year) is much lower than the May 1993 rate, 
which was measured at approximately the same time of the year, significant 
remediation of smear zone soils associated with the groundwater table has been 
indicated. During June 1998, fuel biodegradation rates ranged from 220 mg/kg/year at 
MPI-3, to 1,940 mg/kg/year at MPE-3.2 (Table 2.4). The very low biodegradation 
rates at most locations correspond to the low TVH concentrations at these locations, 
which were measured after 1 month of system shutdown. 
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SECTION 3 

SITE CLEANUP REQUIREMENTS 

3.1 SITE CHARACTERIZATION REQUIREMENTS 

The objective of the proposed soil sampling is to determine the degree of soil 
remediation that has occurred as a result of expanded bioventing system operation. 
Based on a comparative analysis of pre-bioventing and post-bioventing analytical data, 
a recommendation will be made for future action at the site (i.e., to continue or 
discontinue bioventing operation). Results obtained from implementing this soil SAP 
will be used to supplement proposed corrective measures (Radian, 1998) for 
groundwater, which will be implemented by IT and the Atlanta office of Parsons ES. 
This SAP targets unsaturated soils in the source area of the former fire training area 
and other locations where previous investigations have detected soil contamination. 

3.2 REGULATORY CLEANUP STANDARDS 

SWMU 55 is regulated by the SCDHEC, Hazardous and Solid Waste Management 
Bureau (HSWMB), although federal guidance and regulations directed the CMS 
development. Specifically, the US Environmental Protection Agency (USEPA, 1994) 
document RCRA Corrective Action Plan was used to develop the CMS. Actions at this 
site are subject to conditions of the Charleston AFB RCRA Part B Permit and are to be 
performed in compliance with the Corrective Action Objectives presented in the CMS 
for SWMU 55 (Radian, 1998). In compliance with previous investigations, RFI work 
plans, and the RCRA Corrective Action Program requirements for SWMU 55, this soil 
sampling and analyses will target a variety of organic analytes that may have been 
present in the flammable wastes that were burned at the site. 

The identification of chemicals of potential concern (COPCs) that may present an 
unacceptable risk that requires remediation were determined by a combination of 
regulatory screening levels in the RFI risk assessment (Radian, 1998). The initial 
screening of site soil samples collected during 1991-1997 was used to determine if any 
compound exceeds its respective RBSL. The RBSLs presented in the RFI (Radian, 
1998) were calculated by using the USEPA Region III (1997) risk-based concentrations 
(RBC) for residential or industrial scenarios. Cleanup standards derived for the CMS 
were based on the following alternatives: 

.   Remediate site contaminants to background levels and/or to federal and state 
residential levels or to federal/state industrial levels; 
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.   Remediate   site   contaminants   to   standards   established   by   risk   assessment 
calculations; or 

.   Reduce exposure to site contaminants through the use of control technologies. 

Because risk assessment criteria are based on current or foreseeable land uses and 
human and/or ecological receptor exposure scenarios, a review of available information 
is provided below. 

3.2.1 Land Use and Potential Receptors 

Research into current zoning and future land use plans was conducted by Radian 
(1998) as part of the RFI/CMS risk assessment. The current and future uses of land at 
SWMU 55 are classified as open space. Current land use adjacent to the site also is 
classified as open space in the RFI/CMS, although there are some commercial and 
residential areas nearby. The property boundaries of Charleston AFB border SWMU 
55, with private land located east and south of the site. For purposes of risk 
evaluation, an industrial exposure scenario was used for onsite soil contaminants that 
will not migrate off site. A residential land use scenario was used as a very 
conservative estimate for risk assessment of contaminants that could potentially migrate 
off site in groundwater. 

Based on these land use and exposure assumptions and the site description presented 
in Section 2, current and future onsite workers represent the primary potential human 
receptors. However, residential receptors also may represent a conservative potential 
future exposure scenario if plume migration continues downgradient from the original 
source area, and if future residential development occurs in downgradient areas. It is 
possible that some ecological receptors could be exposed to contaminants in site media 
under current or anticipated future land uses. The ecological risk assessment conducted 
by Radian (1998) showed minimal to no risk to ecological receptors. 

Currently there is no on-Base beneficial use of groundwater from the shallow 
aquifer. Charleston AFB and surrounding businesses and residences obtain their 
drinking water from the local municipality. Therefore, exposure of onsite and off-site 
human receptors to site contaminants through ingestion or inhalation of, or dermal 
contact with, contaminants in groundwater extracted for potable use is unlikely. 
Nonetheless, groundwater contaminant fate and transport modeling indicates that 
several organic compounds are predicted to migrate away from SWMU 55 and cross 
the Base boundary in concentrations that exceed the residential RBSLs. Adjacent land 
in the direction of plume migration (i.e., south) is not controlled by the Base. Based 
on this information, it is anticipated that the most significant contaminant migration 
pathway resulting from soil contamination at SWMU 55 is the leaching of contaminants 
from soil to groundwater. 

3.2.2.2 Regulatory Cleanup Criteria for Soils 

Only those COPCs that exceed the regulatory and/or risk-based standards are 
considered constituents of concern (COCs) that require remediation. The RFI/CMS 
(Radian, 1998) developed for SWMU 55 determined that there are no COCs in site 
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soils or sediments.   The RFI/CMS is currently being reviewed by SCDHEC, and has 
not yet received regulatory approval. 

Recommendations for continued bioventing will be based on a comparison of soil 
analytical results of chemicals that were previously detected (see Table 3.1). 
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TABLE 3.1 
MAXIMUM PRE-BIOVENTTNG SOIL CONTAMINANT CONCENTRATIONS 

SWMU 55 (TRP SITE FT-03) 
CHARLESTON AFB, SOUTH CAROLINA 

Analyte 

TRPH 

TVPH 

TEPH 

Benzene 

Toluene 

Ethylbenzene 

Xylenes (total) 

Benzo(a)pyrene 

Naphthalenes 

Fluoranthene 

Pyrene 

Benzo(a)anthracene 

Chrysene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Indeno(l ,2,3 -cd)pyrene 

Cis-l,2-Dichloroethene 

Trichloroethene (TCE) 

Tetrachloroethene (PCE) 

Vinyl Chloride 

Units* 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

mg/kg 

Pre-Bioventing 
Site 

Maximum 
Concentration 

2,200 

1,670 

4,220 

1.4U* 

2.7 

4.76 

17.56 

0.873 

9.58 

2.45 

2.62 

1.20 

1.19 

1.58 

1.92U 

1.92U 

.557U 

.557U 

.557U 

.223U 

mg/kg = milligrams per kilogram. 
w U = analyte not detected above the method detection limit shown. 
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SECTION 4 

SOIL SAMPLING AND ANALYSIS PLAN 

The following SAP describes the sampling locations and procedures and the 
analytical methods proposed to collect sufficient data to document remediation of 
vadose zone soils at SWMU 55 during expanded-scale air injection bioventing. 
Sampling and laboratory testing will follow the procedures and analytical methods 
presented in the RFI/CMS report (Radian, 1998) to maintain consistency for data 
evaluation at the site. 

Parsons ES proposes to auger and sample boreholes in the vicinity of the former fire 
training area and within the area of previously identified contamination (Figure 4.1). 
Several locations that were sampled prior to bioventing will be resampled to determine 
the levels of soil remediation that have occurred during the ICM activities. 

4.1 SOIL SAMPLING 

This section describes the scope of work for collecting soil samples at SWMU 55. 
An estimated twelve boreholes will be hand-augered and sampled in the areas where 
soil contamination was previously identified. Proposed borehole locations are shown 
on Figure 4.1. With the exception of proposed confirmatory borehole CB1, the 
proposed borehole locations will be placed adjacent to previous boreholes from which 
soil samples were submitted for laboratory analyses prior to the extended bioventing 
system startup. At least one soil sample will be collected from each borehole at the 
approximate depth as the previous samples, unless field screening results indicate 
greater contaminant concentrations at a different depth, in which case two samples will 
be submitted to the laboratory. Confirmatory borehole CB1 will be installed in the 
northwest portion of the burn area where soil sampling has not yet been performed. 
Confirmatory boreholes CB2, CB3, CB5, and CB9 will be installed next to soil 
boreholes SB-03, SB-01, and SB-04, SB-02, respectively (Radian, 1998) to determine 
current contaminant concentrations at these locations. Confirmatory boreholes CB4, 
CB6, CB7, CB8, CB10, CB11, and CB12 will be installed adjacent to existing MPs to 
determine contaminant reductions achieved and current contaminant concentrations at 
these locations. A maximum of two additional boreholes may be hand augered and 
sampled if field screening results indicate significant contamination extending beyond 
the proposed sampling area. 
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Soil sampling will be conducted by qualified Parsons ES scientists and technicians 
trained in the conduct of soil sampling, records documentation, and environmental 
sample chain-of-custody procedures. Detailed records of the sampling event will be 
maintained by the Parsons ES field representative. In addition, sampling personnel will 
have thoroughly reviewed this SAP prior to sample collection and will have a copy 
available onsite for reference. 
4.1.1 Hand-Augering, Sampling, and Equipment Decontamination 

Parsons ES personnel qualified in the collection of soil samples will perform hand- 
augering at twelve locations shown in Figure 4.1. Boreholes will not be drilled below 
the groundwater table surface. Total borehole depths are expected to be between 4 feet 
and 6 feet bgs. Soil samples, suitable for chemical analysis, will be obtained from each 
borehole by collecting the required volume of soil directly from the hand-auger bucket. 
Soil types will be classified according to the Unified Soil Classification System and 
described in accordance with the standard Parsons ES soil description format. All soil 
samples will be visually examined and field analyzed using a photoionization detector 
(PID) or a total volatile hydrocarbon analyzer (TVHA). Based on field screening 
results, one sample with the greatest apparent contamination from each boring will be 
selected and submitted for laboratory analysis. For soil borings located next to existing 
MPs, a sample will be collected from the same approximate depth as the previous soil 
sample from the adjacent MP borehole. If field screening results indicate that a 
different interval is the most contaminated interval, then an additional soil sample will 
be submitted for laboratory analysis. 

Samples collected for laboratory analysis will be transferred directly from the auger 
bucket to EnCore® samplers (for VOCs) and other appropriate sample containers (for 
TPH and PAHs), and sealed according to manufacturer-recommended procedures. The 
sample containers 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 hand-auger and other downhole equipment will be cleaned before use and 
between boreholes to prevent cross-contamination. Sampling equipment will be 
cleaned with Alconox® detergent, followed by successive potable and distilled water 
rinses. Decontamination water and auger cuttings will be managed as described in 
Section 4.4. Boreholes not completely backfilled with soil cuttings will be abandoned 
using bentonite chips following drilling and sampling. 

4.1.2 Soil Sample Analyses 

Proposed soil sample analytical methods, estimated number of samples, and 
reporting limits are presented in Table 4.1. All samples will be analyzed by 
Specialized Assays, Inc. (SAI), located in Nashville, Tennessee. SAI is a State of 
South Carolina-certified laboratory. Parsons ES proposes to analyze soil samples from 
SWMU 55 for TPH by USEPA Method SW8015B, modified for diesel- and gasoline- 
range organics; for VOCs by USEPA Method SW8260B; and PAHs by USEPA 
Method SW8310. Quality control (QC) samples also will be analyzed to assess 
laboratory methods. The laboratory will perform analyses on one matrix spike, one 
laboratory control, and one laboratory blank for each analytical method requested. 
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TABLE 4.1 
PROPOSED SOIL SAMPLE ANALYTICAL METHODS, 
REPORTING LIMITS, AND NUMBERS OF SAMPLES 

SWMU 55 (IRP SITE FT-03) 

CHARLESTON AFB, SOUTH CAROLINA 

Number of Reporting 

Analytical Method Samples Limitb/ Units0' 

Total Petroleum Hydrocarbons (TPH) 

USEPA Method SW8015B 

Diesel-Range Organics 12 10 mg/kg 

Gasoline-Range Organics 12 1 mg/kg 

Volatile Organic Compounds (VOCs) 

USEPA Method SW8260B 

Benzene 12 2.0 ^g/kg 

Ethylbenzene 12 3.0 Hg/kg 

m-Xylene 12 3.0 ^g/kg 

o-Xylene 12 5.0 Hg/kg 

p-Xylene 12 7.0 Hg/kg 

Toluene 12 5.0 ^g/kg 

Perchloroethene 12 7.0 Hg/kg 

Trichloroethene 12 10.0 Hg/kg 

Vinyl Chloride 12 9.0 ^g/kg 

Polynuclear Aromatic Hydrocarbons (PAHs) 

USEPA Method SW8310 

Benzo(a)anthracene 12 0.009 mg/kg 

Benzo(a)pyrene 12" 0.015 mg/kg 

Benzo(b)fluoranthene 12 0.012 mg/kg 

Benzo(k)fluoranthene 12 0.011 mg/kg 

Chrysene 12 0.1 mg/kg 

Naphthalene 12 1.2 mg/kg 

Fluoranthene 12 0.14 mg/kg 

Indeno(l,2,3-cd)pyrene 12 0.03 mg/kg 

2-Methylnaphthalene 12 1.2 mg/kg 

Phenanlhrene 12 0.42 mg/kg 

Pyrene 12 0.18 mg/kg 

* Excludes QC samples. If optional boreholes are required, one additional soil sample per optional borehole 

also will be collected and analyzed. 
w Project reporting limit as specified in subcontract for analytical services. 

" mg/kg = milligrams per kilogram; ug/kg = micrograms per kilogram. 
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4.1.3 Sample Handling 

Sample containers and appropriate container lids will be provided by the laboratory. 
The sample containers will be filled as described in Section 4.1.1 and the container lids 
will be tightly closed. The sample containers will be labeled with the site name, boring 
number, sample depth, date of collection, project name, and other pertinent data. 
Samples will be properly prepared for transportation to the laboratory by placing the 
samples in an insulated cooler containing ice to maintain a shipping temperature of 
approximately 4 degrees centigrade. Chain-of-custody records will be prepared in the 
field as described in Section 4.2 and will accompany the samples to the analytical 
laboratory. The analytical laboratory retained for this effort is SAI, located in 
Nashville, Tennessee. 

4.2 CHAIN-OF-CUSTODY CONTROL 

After the samples for laboratory analysis have been collected, chain-of-custody 
procedures will be followed to establish a written record of sample handling and 
movement between the sampling site and the laboratory. Samples collected for onsite 
field analyses will not require chains-of-custody. Each shipping container will have a 
chain-of-custody form completed in triplicate by the sampling personnel. One copy of 
this form will be kept by the Parsons ES field manager after sample delivery to the 
analytical laboratory, and the other two copies will accompany the samples to the 
laboratory. One of the laboratory copies will become a part of the permanent record 
for the sample and will be returned with the sample analytical results. The chain-of- 
custody will contain the following information: 

• Site name; 

. Sample identification number; 

. Sample collector's printed name and signature; 

• Date and time of collection; 

• Place of collection; 

• Type of sample, i.e. composite, grab, etc.; 

• Sample matrix (soil or water); 

. Chemical preservatives added; 

• Analytical laboratory to be utilized; 

• Analyses requested; 

.   Signatures of individuals involved in the chain of possession; and 

• Inclusive dates of possession. 
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The chain-of-custody documentation will be placed inside the shipping container so 
that it will be immediately apparent to the laboratory personnel receiving the container, 
but will not be damaged or lost during transport. The shipping container will be sealed 
so that it will be obvious if the seal has been tampered with or broken. 

4.3 QUALITY ASSURANCE/QUALITY CONTROL PROCEDURES 

Samples must be 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 Section 4.1 
will be followed during sample collection, handling, and analysis. In addition, 
laboratory QC samples will be analyzed as described in Sections 4.1.2. 

Soil quality assurance sampling will include two replicates (minimum frequency of 
10 percent), one rinseate blank, and one trip blank for each cooler with samples 
designated for VOC and SVOC analysis. 

Parsons ES will assess the usability of analytical data collected during this field 
effort. Any limitations on data use will be expressed quantitatively to the extent 
practicable and will be documented in any reporting of the data. This data usability 
review will include a review of the analytical methods, quantitation limits, and other 
factors important in determining the precision, accuracy, completeness, and 
representativeness of the final data set. The outcome of this data evaluation will be a 
data set appropriate to support a recommendation for future soil remediation at the site 
(i.e., continued bioventing or shut down of the system). 

4.4 MANAGEMENT OF INVESTIGATION-DERrVED WASTES 

Soil cuttings generated during hand-auger soil sampling will be minimal. Residual 
cuttings not prepared for laboratory analysis will be returned to their respective soil 
borehole prior to plugging the top of the borehole with bentonite chips, if necessary. 
Equipment decontamination and rinseate water will be discharged to the sanitary sewer 
drain. 
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SECTION 5 

SOIL SAMPLING REPORT FORMAT 

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

The report will contain the following information for SWMU 55: 

• Site plot plan showing sampling locations; 

• Summary of field activities; 

.   Qualitative comparison of VOC, PAH, and TPH results to pretreatment analytical 
results; 

• SCDHEC-required information, including SCDHEC boring log forms; 

• Laboratory analytical reports and chain-of-custody forms; and 

• Conclusions and recommendations for continued bioventing system operation or 
system shut down and well abandonment. 
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SECTION 6 

CHARLESTON AFB SUPPORT REQUIREMENTS 

The following Charleston AFB support is needed prior to the arrival of the Parsons 
ES team: 

• Assistance in obtaining digging permits. 

• Arrangement of site access for Parsons ES. 

.   Provision of a potable water supply for augering and decontamination activities. 
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SECTION 7 

PROJECT SCHEDULE 

The following schedule is contingent upon approval of this SAP and fulfillment of 
the Charleston AFB support requirements outlined in Section 6. 

Event 

Submit Draft SAP to AFCEE and 
Charleston AFB 

Receipt of Comments 

Submit Draft Final SAP to AFCEE and Charleston AFB 

Receipt of Comments 

Submit Final SAP to AFCEE, Charleston AFB, 
and SCDHEC (if required) 

Begin Soil Sampling 

Submit Draft Soil Sampling Report to 
AFCEE and Charleston AFB 

Receipt of AFCEE and Charleston AFB Comments 

Submit Draft Final Soil Sampling Report 
to AFCEE and Charleston AFB 

Date 

October 23, 1998 

November 12, 1998 

December 23, 1998 

January 15, 1999 

January 22, 1999 

January 25, 1999 

March 2, 1999 

March 15, 1999 

March 29, 1999 
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SECTION 8 

POINTS OF CONTACT 

Mr. Al Urrutia 
437 CES/CEVR 
100 W. Stewart Avenue 
Charleston AFB, SC 29404-4827 
(843) 963-4976 
Fax (843) 963-2697 
E-mail: alvaro.urrutia@charleston.af.mil 

Mr. Keith Thompson/Bo Camp 
437 CES/CEVR 
100 W. Stewart Avenue 
Charleston AFB, SC 29404-4827 
(843) 963-2696 (Keith Thompson) 
(843) 963-4125 (Bo Camp) 
Fax: (843) 963-2697 

Major Edward Marchand 
AFCEE/ERT 
3207 North Road, Bldg. 532 
Brooks AFB, TX 78235-5363 
(210) 536-4364 
Fax:(210)536-4330 
E-mail: edward.marchand@hqafcee.brooks.af.mil 

Mr. John Ratz, Project Manager 
Parsons Engineering Science, Inc. 
1700 Broadway, Suite 900 
Denver, CO 80290 
(303)831-8100 
Fax:(303)831-8208 
E-mail: john_ratz@parsons.com 

Mr. David Teets, Site Manager 
Parsons Engineering Science, Inc. 
620 Alderson Avenue 
Billings, MT 59101 
(406)254-6533 
Fax: (406) 254-6533 
E-mail: dtmt@mcn.net 
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CONFIRMATION SAMPLING FIELD NOTES 
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DATA QUALITY ASSESSMENT REPORT 
SWMU 55 (IRP SITE FT-03) 

CHARLESTON AIR FORCE BASE, SOUTH CAROLINA 

D1.0 INTRODUCTION 

A Parsons Engineering Science electronic Level III validation was performed for 
Charleston Air Force Base (AFB) Solid Waste Management Unit (SWMU) 55 and 
consisted of electronically and manually examining data deliverables to determine data 
quality. This included application of data qualifiers to the analytical results based on 
adherence to method protocols and project-specific quality assurance/quality control 
(QA/QC) limits.  Method protocols reviewed included: 

• analytical holding times, 

.   method blanks (MB), 

.   trip blanks (TB), 

• surrogate spikes, 

.   matrix spikes/matrix spike duplicates (MS/MSDs), 

• laboratory control samples (LCSs), and 

• shipping cooler temperature. 

Data qualifiers were applied to analytical results during the data validation process. 
All data were validated using method applicable guidelines and in accordance with the 
National Functional Guidelines for Organic Data Review (USEPA, 1994a) and the 
National Functional Guidelines for Inorganic Data Review (USEPA, 1994b). 

The following definitions provide explanations of the USEPA (1994a and 1994b) 
qualifiers assigned to analytical results during data validation. The data qualifiers 
described were applied to both inorganic and organic results. 

U - The analyte was analyzed for and is not present above the reported 
sample quantitation limit (SQL). 

J - The analyte was analyzed for and was positively identified, but the 
associated numerical value may not be consistent with the amount 
actually present in the environmental sample. The data should be 
considered as a basis for decision-making and are usable for many 
purposes. 
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R - The data are rejected as unusable for all purposes. The analyte was 
analyzed for, but the presence or absence of the analyte was not verified. 
Resampling and reanalysis are necessary to confirm the presence or 
absence of the analyte. 

UJ - The analyte analyzed for was not present above the reported SQL. The 
associated numerical value may not accurately or precisely represent the 
concentration necessary to detect the analyte in the sample. 

Jl The analyte is qualified as an estimated value solely because it is greater 
than the method detection limit (MDL) and less than the PQL indicating 
no laboratory quality issues. 

D2.0 DATA QUALITY 

Data quality for each QC parameter where problems were noted during the 
validation is summarized in this section. Only results that exceeded QA/QC criteria are 
presented. All frequency requirements for field sample collection of QA/QC samples 
(MS/MSDs and blanks) were met. The frequency requirements for laboratory specific 
method criteria QA/QC were met overall. In Attachment A, Tables A-l and A-2 
present the analytical methods performed for each samples and the samples that were 
qualified during the validation process, respectively. 

D2.1 Surrogate Spikes 

Table D2.1-1 lists all results for target analytes that were out of control with the 
percentage of out of control results calculated against the total number of samples 
collected. Method SW8015 displayed surrogate recovery problems on one sample for 
diesel range TPH. The surrogate recoveries were low indicating a low bias in the 
sample results. The results were qualified as estimated. Out-of-control surrogate 
recovery results that did not meet control criteria are believed to be caused by matrix 
interference. 

Table D2.1-1 
Out-Of-Control Surrogate Spike Impact 

SWMU 55 (IRP Site FT-03) 
Charleston AFB, South Carolina 

Anal. 
Method 

Prep. 
Method 

Matri 
X 

Analyte Flag #of 
Qualified 
Results 

Total 
Numbe 

r of 
Sample 

s 

Percent 
of 

Results 
Qualifie 

d 
SW8015 SW3550 SO TPH (Diesel Range) J 1 14 1% 

D2.2 Field Duplicates 

Table D2.2-1 lists the field duplicate results for compounds where at least one 
sample in the duplicate pair was detected. The relative percent difference (RPD) or 
range was out of control for several compounds (bolded values). Although the soil 
samples are not true duplicates, the high variability between the replicates indicates 
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sampling precision is poor.  This is probably due to the non-homogeneous nature of the 
soil within a borehole.   The data is not qualified based on field duplicate results. 

Table D2.2-1 
Field Duplicates 

SWMU 55 (IRP Site FT-03) 
Charleston AFB, South Carolina 

Location Matrix SBD SED Anal. 
Method 

Prep. 
Method 

Sample 
Dup 

Result 

Sample 
Result 

RPD Range Rep. 
Limit 

Units Analyte 

CB-8 SO 3 3.5 SW8260 SW5030 0 3.5 3.5 3.5 UG/KG Ethylbenzene 

CB-8 SO 3 3.5 SW8260 SW5030 0 2.4 2.4 5.9 UG/KG Toluene 

CB-8 SO 3 3.5 SW8260 SW5030 0 3.5 3.5 8.2 UG/KG 1,2,4- 
Trimethylbenzene 

CB-8 SO 3 3.5 SW8260 SW5030 0 4.7 4.7 3.5 UG/KG m,p-Xylene 

CB-7 SO 3.25 3.75 SW8260 SW5030 0 116 116 3.7 UG/KG 1,3,5- 
Trimethylbenzene 

CB-7 SO 3.25 3.75 SW8310 SW3550 0 541 541 40 UG/KG Naphthalene 

CB-8 SO 3 3.5 SW8310 SW3550 100 0 100 39 UG/KG Naphthalene 

CB-8 SO 3 3.5 SW8310 SW3550 9 0 9 8 UG/KG Fluorene 

CB-7 SO 3.25 3.75 SW8260 SW5030 48.8 0 48.8 8.5 UG/KG 1,2,4- 
Trimethylbenzene 

CB-7 SO 3.25 3.75 SW8015 SW5030 421000 582000 32% 1220 UG/KG TPH (Gasoline 
Range) 

CB-8 SO 3 3.5 SW8015 SW3550 97400 116000 17% 11800 UG/KG TPH (Diesel 
Range) 

CB-7 SO 3.25 3.75 SW8260 SW5030 20.7 51.8 86% 6.1 UG/KG o-Xylene 

CB-7 SO 3.25 3.75 SW8015 SW3550 971000 8940000 161% 12200 
0 

UG/KG TPH (Diesel 
Range) 

D3.0 CONCLUSIONS 

Samples were collected and analyzed as specified in the methods with exception of 
those issues discussed in this report. All samples are representative of the site and 
comparable with previous and future investigations (when used in accordance with the 
validation qualifiers). All sample results qualified as "UJ or J" represent an 
association to non-compliant QC criteria that has caused the reported concentration to 
be estimated. Project objectives do not exclude the use of estimated concentrations. 
No data was rejected based on the validation, therefore completeness goals of 90 
percent were met. Therefore, all data are usable for the purposes intended. 
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VALIDATED SAMPLES AND QUALIFIED ANALYTICAL 
RESULTS 

Tables A-l and A-2 list all qualified sample data based on the results of data 
validation. The following definitions of column headers will aide in the understanding 
and use of these tables. 

LOCID: 

MX: 

SA: 

SBD: 

Sample location identifier, unique to each sample when used in 
conjunction of columns SBD and SED. 

Sample matrix identifier.   "SO" is soil, "WG" is water. 

Sample analysis identifier. "N" is for primary field samples, "FR" 
is for field replicate samples. "Nl" or "FR1" designates that the 
results associated to the original sample analysis. "N8" or "FR8" 
designates that the results associated to a composite of sample 
analysis results. 

Sample beginning depth. 

SED: Sample ending depth. 

COMPOUND NAME: This column identifies the target compound name. 

VQ: 

PARVAL: 

LABDL: 

ANMCODE: 

EXMCODE: 

This column designates if a target compound was detected or not. 
An " =" denotes a detection above the project practical quantitation 
limit. A "ND" denotes a non-detection above the method detection 
limit. A "TR" denotes a detection above the method detection limit 
but below the project practical quantitation limit. 

This is the concentration of detection for all detected sample results 
(TR or =). A zero is a placeholder, which associates to a non- 
detected compound. The zero does not imply that the compound 
was not detected at less than zero. 

This is the concentration at which the laboratory reports the project 
reporting limit. The project reporting limit is a practical 
quantitation limit in that it is related to a multiplier of the method 
detection limit. 

Analytical method code identifier. 

Analytical extraction method code identifier. 

Attachment A-l 
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Q: This column represents the final validation qualifier applied to the 
sample result. It is a composite of all the validation qualifiers for 
that sample result. 

The following column headers apply to the method criteria that are included in a data 
validation. All of the columns may not appear in Table A-2.    Only those method 
criteria that resulted in qualifying sample results are listed. 

HTM Holding Time 

MBM Method Blank 

TBM Trip Blanks 

EBM Equipment Blanks 

ABM Ambient Blanks 

MSRM MS/MSD (% Recovery /Accuracy) 

MSPM MS/MSD (%RPD/Precision) 

LCRM LCS (% Recovery/Accuracy) 

LCPM LCS (% RPD/Precision) 

SURM Surrogate 

TMPM Temperature 

PRSM Preservation 

Attachment A-2 
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Table A-l 
Analytical Methods by Sample Location 

SWMU 55 (IRP Site FT-03) 
Charleston AFB, South Carolina 

LOCID SBD SED MATRIX SW8015 SW8260 SW8310 

CB-1 2.25 2.75 SO X X X 

CB-2 3 3.5 SO X X X 

CB-3 2.75 3.25 so X X X 

CB-4 2.75 3.25 so X X X 

CB-5 3.25 3.75 so X X X 

CB-6 3 3.5 so X X X 

CB-7 3.25 3.75 so X X X 

CB-8 3 3.5 so X X X 

CB-9 2.75 3.25 so X X X 

CB-10 3.25 3.75 so X X X 

CB-11 2.75 3.25 so X X X 

CB-12 3 3.5 so X X X 
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SPECIALIZED ASSAYS INC. ' 2960 Foster Creighton Dr. * P.O. Box 40566 • Nashville, Tennessee 37204-0566 

615-726-0177 • 1-800-765-0980 • Fax 615-726-3404 

CASE NARRATIVE 

Client: Parsons Engineering Science (8185) 
Attn: John Ratz 
1700 Broadway, Suite 900 
Denver, CO 80290 

Client Project: CHARLESTON AFB 

Laboratory Project: 128680 

Date Received: 01/26/99 

Matrix: Soil/Water 

Number samples: 14+ 2 water 

Date Collected: 1/25/99 

Sample Receipt Notes: All samples were received in good condition, properly preserved.  There were no 
discrepancies noted on the cooler receipt form. Per fax from Parsons Engineering, all samples were run for 
TPH using method 8015B. 

QA/QC Summary: 

Volatile Organics - Batch 5693 

Sample CB-10 was used for MS/MSD analysis for this analytical batch. All QC parameters were within 
required acceptance limits for the batch. Sample CB-6 required a secondary dilution to bring all analytes 
into the calibration range of the instrument. For compounds whose % RSD on the initial calibration was < 
15 %, average response factor calibration was employed in the quantitation. All other compounds were 
quantified using linear regression. 

Semivolatile Organics - Batch7951 

The sample used for MS/MSD analysis was not part of this sample delivery group. All recoveries on the 
MS/MSD and laboratory Control sample were within acceptance limits. Surrogate recoveries for CB-9 and 
CB-7 could not be determined from the undiluted analysis due to matrix interference. Also, due to sample 
matrix, many of the PAH target compounds could not be determined from the initial analysis on sample 
CB-7. These compounds are only reported from the diluted analysis. 

TPH GRO - Batch 5702 

All recoveries were within required acceptance limits. Sample CB-11 was used for MS/MSD analysis. 

TPH DRO- Batch 9977 

All recoveries were within acceptance limits for the QC analyses. The sample used for MS/MSD analysis 
was not a member of this sample delivery group. 

The enclosed disk contains the TJRPIMS deliverables for this sample delivery group. If you have any 
technical issues relating to the enclosed data, please call me at 1-800-765-0980. 

Johnny A. Mitchell 
Director of Technical Services 
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Cooler Receipt Form 

Client: 

Cooler Received On: jllik_And Opened On: J 
7tn __By • /yiorK_&ssk 

1. Temperature of Cooler when opened 

2. Were custody seals on outside of cooler and intact? 

a. If yes, what kind and where: 

b. Were the signature and date correct? 

. 3. Were custody papers inside cooler?  

4. Were custody papers properly filled out (ink, signed, etc}? 

5. Did you sign the custody papers i» the appropriate place?. 

6. What kind of packing material was used? L  

7. Was sufficient ice used (if appropriate)?  

8. Did all bottles arrive in good condition (unbroken)?  

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

10. Did all bottle labels and tags agree with custody papers?... 

: bottles used for the analysis requested? 11.Were correct 

VO A vials checked for absence 

 (jYesLN0 

 /Yes) No 

 (Yes)  No 

 (YJ) No 

 /Yep  No 

of air bubbles and noted if found?...@ No 
12. If present, were 

sufficient amount of sample sent in each bottle?. 13. Was 

14. Were correct preservatives used?  

15. Corrective action taken, if necessary: 

a. Name of person contacted:. 

b. Date. 

fesy No 

(Ye) No 

000006 
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TPH-DRO 

SUMMARY DATA 
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II Jl ll1 BS Hin 

TTrvrt 

SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Soil 
'/. Dry Weight:       83. 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analysis Method: SW8015 
Delivery Group: 123680 
Instrument: PE—3 
Grams Extracted: 25.0 g 
Extract Vol:     1.0 ml 

Sample Identification 

CB-1 

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

99-A101S5 
1/25/99 
1/26/99 
1/29/99 

15: 29 
Sample QC Group: 9977 

Extraction Date:  1/23/99 

FORM I 

CAS NUMBER 

NA  

ANALYTE 

TPH (Diesel Range) 

CONCENTRATION   FLAG 

4730      .... J 

b00539 

COPY1 



mm  SPECIALIZED 
Era ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Soil 
"/. Dry Weight:       7S. 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analysis Method: 5WS015 
Delivery Group: 128630 
Instrument: PE-3 
Grams Extracted: 25.0 g 
Extract Vol: 1. 0 ml 

Sample Identification 

CB-2 

Lab Sample ID: 
Date Sampled: 
Date Received 
Analysis Date 
Analy si 5 Time 

99-A10184 
1/25/99 
1/26/99 
1/29/99 

14: 31 
Sample QC Group: 9977 

Extraction Date:  1/2S/99 

FORM I 

CAS NUMBER 

NA  

ANALYTE                  CONCENTRATION   FLAG 

TPH (Diesel Range)    5330      .... J 

0Ü0538 

COPY1 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

x: Soil 
"'. Dry Weight:       S3. 
Units: ug/kg dry weight 
Dilution Factor: 5. 
Analysis Method: SWS015 
Delivery Group: 128630 
Instrument: PE-3 
Grams Extracted: 25.0 g 
Extract Vo1:     1. O ml 

Sample Identification 

Lab Sample ID: 99-A10186 
Date Sampled:   1/25/99 
Date Received:  1/26/99 
Analysis Date:  1/29/99 
Analysis Time: 15:59 
Sample QC Group: 9977 

Extraction Date: 1/28/99 

FORM I 

CAS NUMBER 

NA  

ANALYTE                   CONCENTRATION   FLAG 

TPH (Diesel Range)    513000    .... 

0G0540 

COPY1 



fc   SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

90. 
ht 

Matrix: Soil 
7.  Dry Weight:       -> 
Units: ug/kg dry tueig 
Dilution Factor: 1. 
Analysis Method: SWS015 
Delivery Group: 123630 
Instrument: PE-3 
Grams Extracted: 
Extract Vol: 

25. O g 
1.0 ml 

Sample Identification 

CB-4 

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

99-A10137 
1/25/99 
1/26/99 
1/29/99 

16: 23 
Sample QC Group: 9977 

Extraction Date:  1/23/99 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

NA   TPH (Diesel Range)    6580 . .    J 

UÜ0541 

COPY1 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Soil 
"/. Dry Weight:       83. 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analysis Method: SWS015 
Delivery Group: 128680 
Instrument: PE-3 
Grams Extracted: 25.0 g 
Extract V'ol:     1. O ml 

Sample Identification 

CE-5 

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

99-A10183 
1/25/99 
1/26/99 
1/29/99 

14: 02 
: 9977 

Extraction Date:  1/28/99 

FORM I 

CAS NUMBER 

NA  

ANALYTE                   CONCENTRATION   FLAG 

TPH (Diesel Range)    41700     .... 

0ÜU537 

COPY1 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Sou 
7.  Dry Weight:       37. 
Units: ug/kg dry weight 
Dilution Factor: 100. 
Analysis Method: SW3015 
Delivery Group: 123680 
Instrument: PE-3 
Grams Extracted: 25.0 g 
Extract Vol:     1. 0 ml 

Sample Identification 

CB-6 

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

99-AlOlS: 
1/25/99 
1/26/99 
1/29/99 

13: 33 
: 9977 

Extraction Date:  1/23/99 

FORM I 

CAS NUMBER 

NA  

ANALYTE                   CONCENTRATION   FLAG 

TPH (Diesel Range)    6620000   .... 

0ÖG536 

COPY1 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Soil 
V.  Dry Weight:       35. 
Units: ug/kg dry weight 
Dilution Factor: 100. 
Analysis Method: SWS015 
Delivery Group: 123630 
Instrument: PE-3 
Grams Extracted: 25.0 g 
Extract Vol:      1. 0 ml 

Sample Identification 

CB-7 

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

99-A10191 
1/25/99 
1/26/99 
1/29/99 

18: 27 
Sample QC Group: 9977 

Extraction Date: 1/23/99 

FORM I 

CAB NUMBER 

NA  

ANALYTE 

TPH (Diesel Range) 

CONCENTRATION   FLAG 

8940000   .... 

U0OS45 

COPY1 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Sail 
"/. Dry Weight:       82. 
Units: ug/kg dry weight 
Dilution Factor: 10. 
Analysis Method: SW8015 
Delivery Group: 129680 
Instrument: PE-3 
Grams Extracted: 25.0 g 
Extract Vol:     1. 0 ml 

Sample Identification 

CE-D2 

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

99-A1G192 
1/25/99 
1/26/99 
1/29/99 

18: 56 
Sample QC Group: 9977 

Extraction Date:  1/28/99 

FORM I 

CAS NUMBER 

NA  

ANALYTE                  CONCENTRATION   FLAG 

TPH (Diesel Range)    971000    .... 

000546 

COPY 1 



N   SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Soil 
7. Dry Weight:       35. 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analysis Method: SWB015 
Delivery Group: 123680 
Instrument: PE-3 
Grams Extracted: 25.0 g 
Extract Vol:     1.0 ml 

Sample Identification 

CE-8 

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

99-A10139 
1/25/99 
1/26/99 
1/29/99 

17: 26 
Sample QC Group: 9977 

Extraction Date:  1/23/99 

FORM I 

CAS NUMBER 

NA  

ANALYTE                   CONCENTRATION   FLAG 

TPH (Diesel Range)    116000    .... 

w^4;> 

COPY1 



*   SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Soil 
7. Dry Weight:       85. 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analysis Method: SWS015 
Delivery Group: 128680 
Instrument: PE-3 
Grams Extracted: 25.0 g 
Extract Vol: 1. 0 ml 

Sample Identification 

CE-D1 

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

99-A10190 
1/25/99 
1/26/99 
1/29/99 

17: 55 
Sample QC Group: 9977 

Extraction Date:  1/28/99 

FORM I 

CAS NUMBER 

NA  

ANALYTE                   CONCENTRATION   FLAG 

TPH (Diesel Range)    97400     .... 

000544 

COPY1 



fc   SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix:    Soil 
*/.  Dry   Weight: 86. 
Units:    ug/kg   dry   u/eight 
Dilution   Factor:    2. 
Analysis   Method:    SW8015 
Delivery   Group:    128680 
Instrument:   PE-3 
Grams   Extracted:    25.0   g 
Extract   Vol: 1.0   ml 

Sample   Identification samp 

CB-9 

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

99-A1G188 
1/25/79 
1/26/99 
1/29/99 

16: 57 
Sample QC Group: 9977 

Extraction Date:  1/28/99 

FORM I 

CAS NUMBER 

NA  

ANALYTE 

TPH (Diesel Range) 

CONCENTRATION   FLAG 

58400     .... 

UÜÜ54 

COPY1 



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 
Dilution Factor: 1. 
Analysis Method: SW8015 
Delivery Group: 128680 
Instrument: PE—3 
Grams Extracted: 25.0 g 
Extract Vol:     1. 0 ml 

Sample Identification 

CB-10 

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

99-A1G180 
1/25/99 
1/26/99 
1/29/99 

12:35 
Sample QC Group: 9977 

Extraction Date:  1/28/99 

FORM I 

CAS NUMBER 

NA  

ANALYTE                   CONCENTRATION   FLAG 

TPH <Diesel Range)     14200     .... 

vu 0534 

COPY1 



*   SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

x: Soil 
*/. Dry Weight:       79. 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analysis Method: SW8015 
Delivery Group: 123630 
Instrument: PE-3 
Grams Extracted: 25.0 g 
Extract Vol:      1.0 ml 

Sample Identification 

CB-il 

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

99-A10179 
1/25/99 
1/26/99 
1/29/99 

12: 05 
Sample   QC   Group:    9977 

Extraction   Date:      1/23/99 

FORM   I 

I 
CAS  NUMBER 

IMA  

ANALYTE 

TPH (Diesel Range) 

CONCENTRATION   FLAG 

. .  21S00     .... 

1/Ü0533 

COPY 1 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Soil 
7. Dry Weight:       S3. 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analysis Method: SWS015 
Delivery Group: 12S6S0 
Instrument: PE-3 
Grams Extracted: 25.0 g 
Extract Vol:     1. O ml 

Sample Identification 

CB-12 

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

99-A10181 
1/25/99 
1/26/99 
1/29/99 

13: 04 
: 9977 

Extraction Date:  1/28/99 

FORM I 

CAS NUMBER 

NA  

ANALYTE 

TPH (Diesel Range) 

CONCENTRATION   FLAG 

3710      .... J 

0001535 

COPY 1 



TPH-GRO 

SUMMARY DATA 

G0Ü417 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Boil 
7.  Dry Weight:       33. 
Units: u g/k g dry weight 
Dilution Factor: 1. 
Analysis Method: SWS015 
Delivery Group: 123630 
Instrument: HP-19 

Sample Identification 

CB-1 

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

99-A10135 
1/25/99 
1/26/99 
1/23/99 
9: 09 

Sample QC Group: 5702 

FORM I 

CAS NUMBER 

NA  

AMALYTE 

TPH (Gasolins Range) 

CONCENTRATION   FLAG 

1140    .... U 

bü0424 

COPY1 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Sail 
V.   Dry Weight:        78. 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analysis tiathod: SWS015 
Delivery Grau?: 1286S0 
Instrument: HP-19 

Sample Identification 

Lab Sample ID: 99-A10184 
Date Sampled:   1/25/99 
Date Received 
Analysis Date: 
Analysis Time: 
Sample QC Group 

1/26/99 
1/28/99 
8:31 
5702 

FORM I 

CAS NUMBER 

NA  

ANALYTE 

TPH (Gasoline Range) 

CONCENTRATION   FLAG 

1230    .... U 

0Ü0423 

COPY 1 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Soil 
7. Dry Weight:       83. 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analysis Mathod: SWS015 
Delivery Group: 12S6S0 
Instrument: HP—19 

jaiTSP s. e Identi fication 

rv—' 

Lab Sample ID: 99-A1013Ö 
Date Sampled:   1/25/99 
Date Received:  1/26/99 
Analysis Date:  1/23/99 
Analysis Time:  9:47 
Sample QC Group: 5702 

FORM I 

CAS NUMBER 

NA 

ANALYTE 

TPH (Gasoline Range) 

CONCENTRATION 

1200 

FLAG 

0ÜÜ425 

COPY 1 



y^r 1JC 7TT* ITI I 44*1 
~H~ 

T4 'v^ftis'll 
r\   ' "-"*  ''im 

Tslfiy 

SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matri x Boil 
90. 

ujeighi 
% Dry Weight: 
Units: ug/kg dry 
Dilution Factor: 1. 
Analysis Method: SW8015 
Delivery Group: 128630 
Instrument: HP—19 

Sample Identification 

CE-4 

Lab Sample ID: 99-A10187 
Date Sampled:   1/25/99 
Date Received:  1/26/99 
Analysis Date: 
Analysis Time: 

1/28/99 
11: 39 

Sam pie QC Group: t>702 

FORM I 

CAS NUMBER 

NA  

ANALYTE 

TPH (Gasoline Range 

CONCENTRATION   FLAG 

1110    . . . . U 

000426 

COPY1 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Soil 
7.  Dry Weight:       S3. 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analysis Method: SWS015 
Delivery Group: 12S630 
Instrument: HP-19 

Sample Identification 

CB-5 

Lab Sample ID- 
Date Sampled: 
Date Received 
Analysis Date 
Analysis Tims 
Sample QC Gro up 

99-A10133 
1/25/99 
1/26/99 
1/23/99 
7: 54 
5702 

FORM I 

CAS NUMBER 

NA  

ANALYTE 

TPH (Gasoline Range) 

CONCENTRATION   FLAG 

1200    .... U 

0Ü0422 

COPY1 



*   SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Soil 
V,  Dry Weight:       87. 
Units: ug/kg dry weight 
Dilution Factor: 5. 
Analysis Method: SW801S 
Delivery Group: 128680 
Instrument: HP-19 

bam pie Identification 

CB-6 

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

99-A1018S 
1/25/99 
1/26/99 
1/28/99 
7: 16 

: 5702 

FORM I 

CAS NUMBER 

NA  

ANALYTE 

TPH (Gasoline Range) 

CONCENTRATION 

17200 

FLAG 

0Ü0421 

COPY1 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

: Soil 
Weight: 35. 

: u g / l< g dry weight 
ion Factor: 5. 
sis Method: SW8015 
ery Group: 123680 
ument: HP-19 

Sample Identification 

CB-7 

Lab Sample ID: 99-A10191 
Date Sampled:   1/25/99 
Date Received:  1/26/99 
Analysis Date:  1/23/99 
Analysis Time: 14:09 
Sample QC Group: 5702 

FORM I 

NUMBER 

h4A 

ANALYTE 

TPH (Gasoline Range) 

CONCENTRATION 

562000  . 

FLAG 

0ÜÜ431 

COPY1 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Soil 
7.  Dry Weight:       82. 
Units: ug/kg dry weight 
Dilution Factor: 5. 
Analysis Method: SW3015 
Delivery Group: 123630 
Instrument: HP-19 

Sample Identification 

CB-Dc 

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

99-A10192 
1/25/99 
1/26/99 
1/23/99 

14: 47 
Sample QC Group: 

FORM I 

CAS NUMBER 

NA  

ANALYTE 

TFH (Gasoline Range) 

CONCENTRATION 

421000  . 

FLAG 

0ÜÖ432 

COPY 1 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Soil 
7. Dry Weight:       85. 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analysis Method: SW8015 
Delivery Group: 123630 
Instrument: HP-19 

Sample Identification 

CE-3 

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

99-A10139 
1/25/99 
1/26/99 
1/23/99 

12: 54 
Sample QC Group: 570J 

FORM I 

CAS NUMBER 

NA  

ANALYTE 

TPH (Gasoline Range) 

CONCENTRATION   FLAG 

1180    .... U 

ÜÜ0423 

COPY1 



*   SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Soil 
7.  Dry Weight:       35. 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analysis Method: SWS015 
Delivery Group: 128630 
Instrument: HF-19 

Sample Identification 

CB-D1 

Lab Sample ID: 99-A10190 
Date Sampled:   1/25/99 
Date F;eceivsd 
Analysis Date 
Analysis Time 

1/26/99 
1/23/99 

13: 32 
Sample QC Group: 570= 

FORM I 

CAS NUMBER 

NA  

ANALYTE 

TPH (Gasoline Range) 

CONCENTRATION   FLAG 

1180    .... U 

'VUÜ43Q 

COPY 1 



*   SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.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-19 

weight 
1. 
SW8015 
12S680 

Sample Identification 

:B-9 

Lab Sample ID 99-A10133 
Date Samp led: 1/25/99 
Date Received 1/26/99 
Analysis Date 1/23/99 
Analysis Time 12: 17 
Sample QC Group: 

FORM I 

CAS NUMBER 

NA  

ANALYTE 

TPH (Gasoline Range) 

CONCENTRATION   FLAG 

1160    .... U 

^0u42; 

COPY1 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Soil 
'/. Dry Weight:       36. 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analysis Method: 3WS015 
Delivery Group: 1236S0 
Instrument: HP-19 

I 

I 

Sample   Identification 

CB-IO 

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

99-A10130 
1/25/99 
1/26/99 
1/23/99 
6: 01 

Sample QC Group: 570c 

FORM I 

CAS NUMBER 

NA  

ANALYTE 

TPH (Gasoline Range) 

CONCENTRATION   FLAG 

1160    .... U 

I 

ÜÜÜ419 

COPY1 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

x: SoiI 
"/. Dry Weight:       79. 
Units: ug/kg dry weight 
Dilution Factor: 1._ 
Analysis Method: SWbOis 
Delivery Group: 128630 
Instrument: HP-19 

Sample Identification 

CE-11 

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

99-A10179 
1/25/99 
1/26/99 
1/28/99 
5: 24 

Sample QC   Group: 5702 

I FORM I 

CAS NUMBER 

NA  

ANALYTE 

TPH (Gasoline Range) 

CONCENTRATION   FLAG 

1270    .... U 

I 

I 

000418 

COPY1 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Soil 
"/. Dry Weight:       S3. 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analysis Method: SW3015 
Eielivery Group: 123630 
Instrument: HP-19 

SamDle Identification 

CB-I; 

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

99-A101S1 
1/25/99 
1/26/99 
1/23/99 
6: 39 

Sample QC Group: 5702 

FORM I 

\ 

\ 

CAS NUMBER 

NA  

ANALYTE 

TPH (Gasoline Range) 

CONCENTRATION   FLAG 

1200    .... U 

000420 

COPY1 



VOLATILE ORGANICS 

SUMMARY DATA 

i 

OD 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

x: Soil 
7. Dry Weight:       88. 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analysis Method: SW8260B 
Delivery Group:  128680 
Instrument: 

Sample Identification 

CE-1 

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

99-A10185 
1/25/99 
1/26/99 

.1/28/99 
20: 58 

Sample QC Group: 5693 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

144-10-5   1-Chlorohexane   
71-43-2 Beniene  
103-36-1 Bromobenzene   
124-43-1  Bromochloromethane  
75-25-2 Broraof orm  
74-33-9 Bromomethane  
104-51-3 n-Butylbenzene  
135-98-3   sec-Butylbenzene   
93-06-6   t-Butylbenzene   
56-23-5 Carbon tetrach 1 or i d e   
103-90-7 Chlorobenzene  
75-00-3 Chloroethane  
67-66-3 Chloroform  
74-87-3 Ch loromethane  
95_49_Q 2-Chlorotoluene   
106-43-4 4-Chlarotoluene   
96-12-3   l,2-Dibromo-3-chloropropane 
124-48-1 Dibromoch loromethane  
74_95_3   l,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-g Dichlorodifluoromethane . . . 
75_34_3   l,l-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   i,2-Dichloropropane   
142-2S-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   
B7-63-3 Hexachlorobutadiene   
93-32-8   Isopropylbenzene   
99_87_ij 4-1 sopropy ltoluene   

2. S 
2. 3 
*-> 3 
2. 3 
6. 3 
5. / 
5. 7 
3. 0 
3. 0 
11 . 4 
2. 3 
5. 7 
2. 3 
3. 0 
2. 3 
3. 4 
1. 1 
3. 4 
3. 4 
1J .. 4 
2. 3 
6. 8 
2. 3 
5. 7 
2. 3 
3. 4 
6. 8 
6. 3 
3. 4 
2. 3 
2. 3 
22. 7 
5 7 
5 7 
5 7 
3 4 
5 7 
9 1 
6 8 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

ÜU01U 

COPY 1 
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SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Soil 
7. Dry Weight:       83. 
Units: ug/kg dry weight 

Sample Identification 

CE-1 

Lab Sample ID: 99-A10185 
Date Sampled:   1/25/99 
Date Received:  1/26/99 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

75-09-2 Me.thylene 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 l, 1, 2.. 2-Tetrachloroethane 
127-13-4 Tetrachloroethene   
103-S3-3 Toluene 
87-61-6 1> 2. 3-Trichlorobenzene 
120-32-1  1' 2» 4-Trichlorobenzene 
71-55-6 
79-00-5 
79-01-6 

1,1>1-Trichlcrcethane . 
1.1,2-Trichloroethane . 
Trichloroethene   

<?i>_1g_4 1,2» 3-Trichloropropar.e 
95-^3-^ i,2» 4-Trimethylbenzene 
10g_&7_3  1> 3» 5-Trimethylbenzene 
75-01-4 Vinyl chloride  
75-27-4 Brornod ich loromethane . . 
6615 o-Xylene  
6616 m» p-Xylene  
75_£9_4 Trichlorof luoromethane 

2. 3 
2. 3 
2. 3 
2. 3 
3. 4 
2. 3 
3. 0 
5. y 

2. 3 
2. 3 
4. 5 
5. 7 
11. 4 
22. 7 
3. 0 
3. 4 
10. 2 
4. 5 
5. 7 
3. 4 
4. 5 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

ÖU0113 

C0PY1 



üH SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Soil 
V.  Dry Weight:       73. 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analysis Method: SWS26GB 
Delivery Group:  128630 
Instrument: 

Sample Identification 

CB- 

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

99-A10134 
1/25/99 
1/26/99 
1/23/99 

20: 13 
Sample QC Group: 5693 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

144-10-5   1-Chlorohexane   
71-43-2 Benzene   
1QQ_8£_1  Bromabenzene  
124-43-1  Eromochloramethane   
75_25—2 Bromaf arm  
74-83-9 Eramamethane  
104-51-8 n-Buty Ibenzene   
135_9g_g   sec-ButyIbenzene   
9Q_Q6_6   t-ButyIbenzene   
56-23-5 Carbon tefcrach lor ide  
108-90-7 Ch lorobenzene  
75-00-3 Chlaroefchane  
67-66-3 Chloroform  
74-87-3 Ch loramethane  
95-49-8 2-Chlorotoluene   
106-43-4 4-Chlorotoluene   
96-12-8   l,2-Dibromo-3-chloropropane 
124-48-1  Dibromoch loromethane   
74_95_3 l, 2-Dibramoethane   
74—95—3 . - Dibromomethane   
95-50-1  1,2-Dichlorobenzene   
541-73-1  l,3-Dichlarobenzene   
106-46-7   1»4-Dichlorobenzene   
75-71-8 Dichlorod if luoromethane . . . 
75-34-3 *■» 1-Dichloroethane   
107-06-2  1,2-Dichloroethane   
75-35-4   1»1-Dichloraethene   
156-59-2  cis-li2-Dichloraethene .... 
156-60-5 '.'. trans-1, 2-Dich 1 oroethene . . 
7e_Q7_5  l,2-Dichloropropane   
142-28-9  1,3-Dichloropropane   
594-20-7 2/ 2-Dich 1 oropropane  
563-53-6   1'1-Dichloropropene   
10061-01-5  cis-1«3-Dichloropropene ... 
10061-02-6  trans-1/3-Dichloropropene . 
100-41-4 Et hyl benzene  
37-68-3 Hexach lorobufcad iena   
98-82-8   isapropyIbenzene   
99_g7_5 4-Isopropy ltoluene   

3. 2 
2. 6 
2. 6 
2. 6 
7. 7 
6. 4 
6. 4 
9. 0 
9. 0 
12. 8 
2. 6 
6. 4 
2. 6 
9. 0 
2. 6 
3. 8 
1. 3 
3. 8 
3. 8 
12. 8 
2. 6 
7. 7 
2. 6 
6. 4 
2. 6 
3. 8 
7. 7 
7. 7 
3. 8 
2. 6 
2. 6 
25. 6 
6. 4 
6. 4 
6. 4 
3. 8 
6. 4 
10. 3 
7. 7 

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

l  ÜU0110 
u 
u 
u 

C0PY1 



T 7ft + +■ 

Hf"^"* 

<^/^ 
-V J i 

SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix:    Soil 
%  Dry   Weight: 73. 
Units:    ug/kg   dry   weight 

Sample   Identification 

C.P.-2. 

Lab Sample ID: 
Date Sampled: 
Date Received: 

99-A10184 
1/25/99 
1/26/99 

FORM I 

CAS NUMuEK ANALYTfc 

75-09-2 Me thy lene chloride   
91-20-3 Naphthalene  
103-65-1  n-PropyIbenzene   
100-42-5 Sfcyrene     
630-20-6     1'1'1,2-Tefcrachloraefchane 
79_34_5 1,1»2, 2-Tetrach loroethane 
127-18-4 Tetrach loroethene     
108-8S-3 Toluene  
S7_61_& 1,2,3-Trichlarabenzene . . . 
120-82-1  l,2,4-Trichlarabenzene ... 
71-55-6   1'1'1-Trichlaroethane 
79-00-5 '. 1' 1' 2-Trichloroethane 
79-01-6 Trichlaroethene   
96_18_4 1,2,3-Trichlorapropane . . . 
95_63_6 1,2, 4-Trimethylbenzene . . . 
10e-67-8 1/3/5-Trimethylbenzene . - 
75-01-4 Vinyl chloride  
75-27-4 Bramod ich loromethane .... 
6615 o-Xylene  
6616 m, p-Xylene  
75-^9-4 Trichlorofluoromethane . . 

CENTRATION FLAG 

2. 6 . . .    U 
2. 6 . . .    U 
2. 6 ...   u 
2. 6 ...   u 
3. 8 .. .   u 
2. 6 ...   u 
9. 0 ...   u 
6. 4 ...   u 
2. 6 .. .   u 
2. 6 .. .   u 
5. 1 .. .   u 
6. 4 ...   u 
12. 8 ...   u 
25. 6 ...   u 
9. 0 . . .   u 
3. 8 ....   u 
11. 5 .. ..   u 
5. 1 . ...   u 
6. 4 ... .   u 
3. 8 . .. .   u 
5. 1 ... .   u 

uüOlll 

COPY 1 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Soil 
'/. Dry Weigh fc:        83. 
Units: ug/kg dry taaight 
Dilution Factor: 1. 
Analysis Msthod: SWS260E 
Delivery Group:   128680 
Instrument: 

»ample Id an t i f icat ion 

CB-3 

Lab Samp la ID: 
Data Sampled: 
Date Received: 
Analysis Date: 
Analysis Time: 
Sample QC Group 

99-A10186 
1/25/99 
1/26/99 
1/28/99 

23: 38 
: 5693 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

144-10-5   1-Chlorohexane   
71-43-2 Benzene  
103-36-1  Bromobenzene   
124-43—1 Bromochloromethane   
75-25-2 Bromof orm  
74-83-9 Bromomethane  
104-51-3 n-Buty lbenzene  
135-9.8-8 sec-Buty lbenzene  
93-06-6   t-Butylbenzene   
56-23-5 Carbon tetrach 1 or i de  
103-90-7 Chlorobenzene  
75-00-3 Chloroethane  
67-66-3 Chloroform  
74-87-3 Ch loromethane  
95-47-3 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-Dichlorobenzene   
106-46-7   1'4-Dichlorobenzene   
75_71_g 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-Dich1oroethene .... 
156-60-5 trans-1.2-Dich1oroethene . . 
73-87-5   1,2-Dichlorcpropane   
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   
97-Ö3-3 Hexachlorobutad iene  
93-82-3   Isopropylbenzene   
99-97-6 4-Isopropy 1 toluene   

2. 4 
2. 4 
2. 4 
7. 2 
6. 0 
6. 0 
8. 4 
8. 4 
12. 0 
2. 4 
6. 0 
2. 4 
8. 4 
2. 4 
3. 6 
1. 2 
3. 6 
3. 6 
12. 0 
2. 4 
7. 2 
2. 4 
6. 0 
2. 4 
3. 6 
7. 2 
7. 2 
3. 6 
2. 4 
2. 4 
24. 1 
6 0 
6 0 
6 0 
3 6 
6 0 
9 6 
7 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 ÖÜ0114 u 
u 
u 

C0PY1 



*   SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix:    Sail 
V.  Dry   Weight: S3. 
Units:    ug/kg   dry   uueight 

Sample   I dan ti-P icat ion 

C3-3 

Lab Sample ID: 
Data Sampled: 
Date Received: 

99-A10186 
1/25/99 
1/26/99 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

75-09-2 Methylens 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 
127-13-4 Tetrachloroethene   
108-33-3 Toluene  
87_61_Ä 1,2, 3-Trichlorobenzene . . . 
120-32-1 1» 2, 4-Trichlorobenzene . . . 
71-55-6 1,1, l-Trichloroethane . . . . 
79-00-5 1,1»2-Trichloroethane . . . . 
77-01-6 Tr ich loroethene   
9&_ig_4 1,2» 3-Trichloropropane . . . 
95_63_6 1,2» 4-Trimethylbenzene . . . 
103-67-3 1» 3» 5-Trimethylbenzene . . . 
75-01-4 Vinyl chloride  
75-27-4 Bromod ich loromethane  
6615 o-Xylene  
6616 m» p-Xylene  
75-69-4 Trichlorofluoromethane . . 

2. 4 . .    U 
2. 4 . .    U 
2. 4 . .    U 
2. 4 . .    U 
3. 6 . .    U 
2. 4 . .    U 
3. 4 . .    U 
6. 0 . .    U 
2. 4 . .    U 
2. 4 . .    U 
4. 3 . .    U 
6. 0 . .    U 
12. 0 . .    U 
24. 1 . .    U 
8. 4 . .    U 
3. 6 . .    U 
10. 3 . . .    U 
4. 8 . . .    U 
6. 0 . . .    U 
3. 6 . . .    U 
4. 8 . . .    U 

000115 

COPY 1 



IÜIIS 
SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Soil 
7.   Dry Weight:        90. 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analysis Method: SW8260E 
Delivery Group:  128680 
Instrument: 

a am pie Identification 

CE-4 

Lab Sample ID: 99-A1G187 
Date Sampled: 
Date Received: 
Analysis Date: 
Analysis Time: 
Sample GC Group 

1/25/99 
1/26/99 
1/29/99 
O: 18 
5693 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

144-10-5   l-Chlorohexane   
71-43-2 Benzene ....'.  
103-86-1 Bromobenzene  
124—43—1  Brcmoch loromethane   
75-25-2 3romof orm  
74-83-9 Bromomethane  
104-51-3 n-Buty Ibenzene  
135-93-3   sec-ButyIbenzene   
93-06-6   t-ButyIbenzene   
56-23-5 Carbon tetrach 1 oride  
103-90-7 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   
9^-12-3 1> 2-Dibromo-3-chloropropane 
124-43-1  Dibromoch loromethane  
74_95_3   l,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 . . 
73-87-5   1>2-Dichloropropane   
142-23-9   1*3-Dichloropropane   
594-20-7   2'2-Dichloropropane   
563-53-6 1-- 1-Dichloropropene  
10061-01-5 cis-l>3-Dichloropropene ... 
10061-02-6  trans-1.3-Dichloropropene . 
100-41-4 Ethylbenzene   
97-63-3 Hexach lcrobutad iene  
93-32-3   I sopropyIbenzene   
99-37-6 4-1sopropy1 toluene   

2. 3 . . .    U 
2. 2 . . .    U 
2. 2 . . .    U 
2. 2 ...    U 
6. 7 ...    U 
5. 6 ...    U 
5. 6 ...    U 
7. 3 ...    U 
7. 3 ...    U 
11. 1 ...    U 
2. 2 ...    U 
5. 6 ...    U 
2. 2 ...    U 
7. 3 ...    U 
2. 2 ...    U 
3. 3 ...    U 
1. 1 ...    U 
3. 3 ...    U 
3. 3 ...    U 
11. 1 ...    U 
2. 2 ...    U 
6. 7 ...    U 
2. 2 ...    U 
5. 6 ...    U 
2. 2 . . . .    U 
3. 3 . . . .   u 
6. 7 . .. .   u 
6. 7 ... .   u 
3. 3 ... .   u 
2. 2 ... .   u 
2. 2 ....   u 
22. 2 . .. .   u 
5. 6 ....   u 
5. 6 ....   u 
5. 6 . . . .   u 
3. 3 . . . .   u 
5. 6 . . . .   u 
3. 9 . .. .   u 
6. 7 u 

uOOl 

COPY 1 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

:: Sail 
V.  Dry Weight:       90. 
Units: ug/kg dry weight 

Sample Identification 

CE-4 

Lab Sample ID: 
Date Samp led: 
Date Received: 

99-A10187 
1/25/99 
1/26/99 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

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-Tetrachlcroethane 
79_34_5 1,1,2.. 2-Tetrach1 oroethane 
127-1S-4 Tetrachloroethene  
103-33-3 Toluene  
B7-61-6 1,2, 3-Trichlorobenzene . . . 
120-32-1 1> 2> 4-TrichlGrobenzene . . . 
71-55-6 1' 1' 1-Trichloroethane . . . . 
79-00-5   1,1,2-Trichloroethane .... 
79-01-6 Trichloroethene   
9i_13_4 1,2,3-Trichloropropane . . 
95-63-6 1'2,4-Trimethylbenzene . . 
103-67-3 1> 3, 5-Trimethylbenzene . . 
75-01-4 Vinyl chloride  
75-27-4 Bromodich loromethane .... 
6615 o-Xylene   
6616 m> p-Xylene  
75-^9-4 Trichlorofluoromethane . . 

2. 2 . .    U 
2. 2 . .    U 
2. 2 . .    U 
2. 2 . .    U 
3. 3 . .    U 
2. 2 . .    U 
7. 3 . .    U 
5. 6 . .    U 
2. 2 . .    U 
2. 2 . .    U 
4. 4 . .    U 
5. 6 . .    U 
11. 1 . .    U 
22. 2 . .    U 
7. 3 . . .    U 
3. 3 . . .    U 
10. 0 . . .    U 
4. 4 . . .    U 
5. 6 . . .    U 
3. 3 . . .    U 
4. 4 . . .    U 

ÜOOJU? 

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:       83. 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analysis Method: SWS260B 
Delivery Group:  128680 
Instrument: 

Sample Identification 

:B-5 

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

99-A10133 
1/25/99 
1/26/99 
1/29/99 
9: 33 

: 5693 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

144-10-5   1-Chlorohexane   
71-43-2 Benzene   
108-86-1  Bromofaenzene  
124-48-1  Bromoch loromethane   
75-25-2 Eromof orm  
74-83-9 Eromomethane   
104-51-8 n-Buty Ibenzene • • • - 
135-98-8 sec-Euty Ibenzene  • • • 
98_Q6-6   t-ButyIbenzene   
56-23-5 Carbon tetrach lor ide   
108-90-7 Chlorobenzene  
75-00-3 Chloroethane   
67-66-3 Chloroform  
74-87-3 Ch loromethane  
c?5_49_8 2-Ch lorotoluene   
106-43-4 4-Ch lorotoluene   
9^-12-8   1'2-Dibromo-3-chloropropane 
124-48-1  Dibromoch loromethane   
74_95_3   1,2-Dibromoethane   
74-95-3 Dibramomethane  
95-50-1  1,2-Dichlorobenzene   
541-73-1   1'3-Dichlorobenzene   
106-46-7   1'4-Dichlorobenzene   
75-71-3 Dich lorod if luoromethane . . . 
75-34-3 1, 1-Dichloroethane   
107-06-2   1,2-Dichloroethane   
75-35-4 i, l-Dichlaroethene   
156-59-2  cis-1,2-Dichlaroethene .... 
156-60-5 trans-1, 2-Dich laroethene .. 
78_87_5   i,2-Dichlaroprapane   
142-28-9  1,3-Dichloropropane   
594-20-7 2/2-Dichloropropane  
563-5S-6 1- 1-Dichloropropene  
10061-01-5  cis-1,3-Dichloropropene ... 
10061-02-6  trans-1/3-Dichloropropene . 
100-41-4 Ethylbenzene   
37-63-3 Hexach lorobutad iene   
98-82-8   Isopropylbenzene   
99_37_6   4-lsopropyltoluene   

3. 0 . . .    U 
2. 4 ...    U 
2. 4 ...    U 
2. 4 ...    U 
7. 2 ...    U 
6. 0 ...    U 
6. 0 ...    U 
8. 4 ...    U 
8. 4 ...    U 
12. 0 ...    U 
2. 4 ...    U 
6. 0 ...    U 
2. 4 ...    U 
8. 4 ...    U 
2. 4 ...    U 
3. 6 . . .    U 
1. 2 ...    U 
3. 6 ...    U 
3. 6 ...    U 
12. 0 . . .    U 
2. 4 ...    U 
7. 2 ...    U 
2. 4 ...    U 
6. 0 .. . .   u 
2. 4 ....   u 
3. 6 ... .   u 
7. 2 ... .   u 
7. 2 ....   u 
3. 6 ... .   u 
2. 4 ... .   u 
2. 4 .. . .   u 
24. 1 ... .   u 
6. 0 ... .   u 
6. 0 . .. .   u 
6. 0 . .. .   u 
3. 6 ... .   u 
6. 0 . . . .   u 
9. 6 . . . .   u 
7. 2 ....   u 

ÜU0108 

C0PY1 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Seil 
"/. Dry Weight:       S3. 
Units: ug/kg dry weight 

Sample Identification 

CB-5 

Lab Sample ID: 
Date Sampled: 
Date Received: 

99-A10133 
1/25/99 
1/26/99 

FORM I 

CAS NUMbEK ANALYTE CONCENTRATION   FLAG 

75_Q9_2 Me thy lene chloride   
91-20-3 Naphthalene  
103-65-1    n-Propylfaemene     
100-42-5 Styrene  
630-20-6     1'1'1.2-Tetrachlaroethane 
79-34-5     1/1/2,2-Tetrachloroethane 
127-18-4 Tetrach loraethene  
108-88-3 Toluene     
87-61-6 1'2,3-Trichlorofaenzene   . . . 
120-82-1    1'2.4-Trichlorobenzene   . . . 
71-55-6     1/1/1-Trichlaraethane 
79-00-5 1' 1' 2-Tr ich loroethane . . . . 
79-01-6 Tr ichloroethene   
96-18-4 1'2/3-Trichlaropropane . . 
95-63-6 1,2,4-Trimethylbenzene . . 
108-67-8 1'3,5-Trimethylbenzene . . 
75-01-4 Vinyl chloride  
75_27-4 Bromod ich loramethane .... 
6615  o-Xylene  
6616 m, p-Xylene  
75-69-4 Tr ich lorof luoromethane . . 

4. 8 
2. 4 . . .    U 
2. 4 . . .    U 
2. 4 . . .    U 
3. 6 . . .    U 
2. 4 . . .    U 
8. 4 . . .    U 
6. 0 . . .    U 
2. 4 . . .    U 
2. 4 ...    U 
4. 8 . . .    U 
6. 0 . . .    U 
12. 0 . . .    U 
24. 1 . . .    U 
8. 4 ...    U 
3. 6 . . .    U 
10. 8 . . .    U 
4. 8 . . .    U 
6. 0 . . .    U 
3. 6 . . .    U 
4. 8 . . .    U 

GU0109 

C0PY1 



trfiw i n 

mm 
SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Soil 
7. Dry Waight:       37. 
Uni15: ug/kg dry weight 
Dilution Factor: 5. 
Analysis Method: SWS260B 
Delivery Group:  128680 
Instrument: 

Sample Identification 

CB-6 

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

99-A10182 
1/25/99 
1/26/99 
1/29/99 
8: 34 

: 5693 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION 

144-10-5   i-Chlorohexane   
71-43-2   Benzene   
lQg_3£_l    Bromobenzene  
124—43-1    Bromochloromethane     
75-25-2     Bromofarm     
74-33-9 Bromomethane  
104-51-8 n-Buty lbenzene  
j35_93_g   sec—Butylbenzene   
93_06-6   t-Butylbenzene   
56-23-5 Carbon tetrach lor i de  
103-90-7 Chlorobenzene  
75-00-3 Ch'loroethane  
67-66-3 Chloroform  
74-87-3 Ch loromethane  
95-49-3 2-Ch lorotoluene   
106-43-4 4-Chlorotoluene   
96-12-8   1'2-Dibromo-3-chloropropane 
124—43-1  Dibromoch loromethane   
74_95_3   l,2-Dibrcmoethane   
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-l>2-Dich1oroethene   .... 
156-60-5 trans-1,2-Dich1oroethene   . . 
78-87-5 1' 2-Dichloropropane  
142-23-9 !•• 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_63-3   Hexachlorobutadiene   
93-82-8   Isopropylbenzene   
99-97-6   4-Isopropyltoluene   

14. 4 
11. 5 
11. 5 
11. 5 
34. 5 
28. 7 
28. 7 
51. 7 
11. 5 
57. 5 
11. 5 
28. 7 
11. 5 
40. 2 
11. 5 
17. 2 
5. 7 
17. 2 
17. 2 
57. 5 
11. 5 
34. 5 
11. 5 
28. 7 
11. 5 
17. 2 
34. 5 
34 5 
17 2 
11 5 
11 5 
115. 
28 7 
23 7 
23 7 
36 2 
28 7 
46 0 
22 4. 

FLAG 

. U 

. U 

. U 

. U 

. U 

. U 

. U 

. J 

. U 

. U 

. U 

. U 

. U 

. U 

. U 
U 
U 
U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 
OUOlOf 

COPY 1 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

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

87. 

Sample   Identification 

CE-6 

Lab Samp Is ID: 99-A1Ü182 
Date Sampled:   1/25/99 
Date Received:  1/26/99 

FORM I 

CAS NUMBER ANALYTE 

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 
127-13-4 Tetrachloroethene  
103-33-3   Toluene   
97-61-6 1,2,3-Trichlorobenzene . . . 
120-32-1  1'2,4-Trichlorobenzene . . . 
71-55-6 1' !•• 1-Trichloroethane . . . . 
79_00_5   1,1,2-Trichloroethane 
79-01-6 Tr ich loroeth ene   
96-13-4 . 1-2,3-Trichloropropane . . 
95-63-6 i» 2,4-Trimethylbenzene . . 
103-67-3 1,3, 5-Trimethylbenzene . . 
75-01-4 Vinyl chloride  
75-27-4   Bromodichloromethane .... 
6615 o-Xylene  
6616 m> p-Xylene  
75_69_4 Trichlorofluoromethane . . 

NTRATION FLAG 

11. 5 ...    U 
379. 
121. 
11. 5 ...    U 
17. 2 . . .    U 
11. 5 ...    U 
40. 2 ...    U 
23. 7 ...    U 
11. 5 ...    U 
11. 5 ...    U 
23. 0 ...    U 
28. 7 ...    U 
57. 5 ...    U 
115. . . . .    U 
707. 
241. . . . . 
51. 7 ... .   u 
23. 0 ... .   u 
28. 7 . .. .   u 
132. .   .   .   . 
23. 0 .. . .   u 

ÜUOJUK 

COPY 1 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Soil 
7  Dry Weight:       85. 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analy5 is Method: SWS260B 
Delivery Group:  1286SÖ 
Instrument: 

Sample Identification 

CE-7 

Lab Sample ID: 99-A10191 
Date Sampled:   1/25/9? 
Date Received: 
Analysis Date 
Analysis Time 
Sample GC Group 

1/26/99 
1/29/99 
2: 57 
5693 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

144-10-5   i-Chlorohexane   
71-43-2   Benzene   
103-86-1  Bromobenzene  
124-48-1  Bromochloromethane   
75-25-2   Bromoform   
74-S3-9 Bromomethane  
104-51-3   n-Butylbenzsne   
135-93-S   sec—Butylbenzene   
93_06_(i, t-Butylbenzene   
56-23-5 Carbon tetrach1 oride  
103-90-7   Chlorobenzene   
75-00-3 Chloroethane  
£7_££_3 Chloroform  
74-87-3   Chloromethane   
95-49-8 2-Ch lorotoluene   
106-43-4 4-Chlorotoluene   
96-12-S   1»2-Dibromo-3-chloropropane 
124-43-1  Dibromoch loromethane   
74_95_3   1,2—Dibromoethane   
74_95_3 Dibromomethane  
95-50-1   l,2-Dichlorobenzene   
541-73-1   1'3-Dichlorobenzene   
106-46-7   1»4-Dichlorobenzene   
75-71-g 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-Bich1oroethene .... 
156-60-5 trans-1,2-Dich1oroethene . . 
73_37_5   i,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-Dich1oropropene . 
100-41-4 Ethylbenzene  
97-53-3 Hexachl orobutad iene  
93-32-3   Isopropylbenzene   
99_37_ i, 4-Isopropyltoluene   

2. 9 . . .    U 
2. 4 ...    U 
2. 4 . . .    U 
2. 4 ...    U 
7. 1 ...    U 
5. 9 ...    U 
5. 9 ...    U 
8. 2 ...    U 
8. 2 ...    U 
11.8 ...    U 
2. 4 ...    U 
5. 9 ...    U 
2. 4 ...    U 
8. 2 ...    U 
2. 4 ...   u 
3. 5 ...   u 
1. 2 ...   u 
3. 5 ...   u 
3. 5 ...   u 
11. 3 ...   u 
2. 4 ...   u 
7. 1 ...   u 
2. 4 ...   u 
5. 9 ...   u 
2. 4 ...   u 
3. 5 ...   u 
7. 1 . . . .   u 
7. 1 . .. .   u 
3. 5 . . . .   u 
2. 4 ... .   u 
2. 4 ... .   u 
23. 5 ... .   u 
5. 9 . .. .   u 
5. 9 ... .   u 
5. 9 . . . .   u 
3. 5 ....   u 
5. 9 ....   u 
9. 4 ....   u 
7. 1 u 

ÖU0124 

COPY 1 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

narr i Soil 
X Dry Weight: 
Units: ug/kg dry m tight 

Sample Identification 

rp_7 

.30 Sample ID: 99-A10191 
Date Sampled: 
Date Received: 

1/25/99 
1/26/99 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

75-09-2 Nethylene chloride   
91-20-3 Naphthalene  
103-65-1 n-Propylbenzene   
100-42-5 Styrene  
630-20-6   L1.1,2-Tetrachloroethane 
79-34-5   i,i,2>2-Tetrachloroethane 
127-13-4 Tetrach loroethene  
103-33-3 Toluene  
Q7_61_£ i,2,3-Trichlorobenzene . . . 
120-32-1  1*2' 4-Trichlorobenzene . . . 
71-55-& 1,1, 1-Trichloroethane . . . . 
79_QQ_5 1, 1, 2-Trichloroethane . . . . 
79_01_ij Trichloroethene   
96_ig_4 i, 2> 3-Trichloropropane . . . 
95_£3_& 1,2> 4-Trimethylbenzene . . . 
103-67-3 1' 3» 5-Trimethylbenzene . . 
75_01_4 Vinyl chloride  
75-27-4 Bromod ich loromethane . . . . 
6615 o-Xylene  
6616 m> p-Xylene  
75-69-4 Trichlorofluoromethane . . 

2. 4 
2. 4 
2. 4 
2. 4 
3. 5 
2. 4 
3. 2 
5. 9 
2. 4 
2. 4 
4. 7 
5. 9 
11. 3 
23. 5 
8. 2 
116. 
10. 6 
4. 7 
51. 3 
3. 5 
4. 7 

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

U 
U 

U 
U 

0U0125 

C0PY1 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Sou 
•'. Dry Weight:       82. 
Units: ug/k-j dry weight 
Dilution Factor: 1. 
Analysis Method: SWS260E 
Delivery Gr o u p: 12868G 
Instrument: 

Sample Identification 

/- m r* •—i 

Lab Sample ID: 99-A1019 
Date Sampled: 1/25/99 
Date Received: 
Analysis Date: 
Analysis Time: 
»ample QC Group 

1/26/99 
1/29/99 
3: 38 
5693 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION FLAG 

144-10-5 i-Ch 1 oroh ex ane  
71-43-2   Benzene   
103-36-1 Bromobenzene  
124-43-1 Bromoch loromethane  
75-25-2   Bromoform   
74-83-9 Bromomethane  
104-51-8   n-ButyIbanzene   
135-9S-S   sec-Butylbenzene   
93-06-6   t-ButyIbenzene     
5&-23-S Carbon tetrach 1 or i d e  
103-90-7   Chlorobenzene   
75-00-3 Chloroethane  
67-66-3 Chloroform  
74-87-3   Chloromethane   
95-49-3 2-Chlorotoluene  
106-43-4 4-Chlorotoluene   
96-12-3   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 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-D;. ch loroeth ene .... 
156-60-5 trans-1,2-Dich1oroethene . . 
73-87-5 1> 2-Dichloropropane  
142-23-9 1> 3-Dichloropropane  
594-20-7 2.. 2-Dichloropropane  
563-53-6   i>1-Dichloropropene   
10061-01-5  cis-l>3-Dichloropropene ... 
10061-02-6  trans-1,3-Dichloropropene . 
100—41-4   Ethylbenzene   
87-63-3 Hexach lorobutad iene   
93-82-8   Isopropy1benzene   
99_37_6 4-Isopropy1 toluene   

3. 0 ...    U 
2. 4 ...     U 
2. 4 ...    U 
2. 4 ...    U 
7. 3 ...    U 
6. 1 ...     U 
6. 1 ...    U 
8. 5 ...    U 
8. 5 ...    U 
12. 2 ...    U 
2. 4 ...    U 
6. 1 ...    U 
2. 4 ...    U 
3. 5 ...    U 
2. 4 ...    U 
3. 7 ...    U 
1. 2 ...    U 
3. 7 ...    U 
3. 7 ...    U 
12. 2 ...    U 
2. 4 ...    U 
7. 3 ...    U 
2. 4 ...    U 
6. 1 ...    U 
2. 4 ...    U 
3. 7 ...    U 
7. 3 ...   u 
7. 3 ...   u 
3. 7 ... .   u 
2. 4 ... .   u 
2. 4 . .. .   u 
24. 4 . . . .   u 
6. 1 . .. .   u 
6. 1 ....   u 
6. 1 ... .   u 
3. 7 .. . .   u 
6. 1 . .. .   u 
7. 3 . . . .   u 
7. 3 . .. .   u 

000126 

COPY1 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix:    Soil 
*/;  Dry   Weight: 82. 
Units:    ug/kg   ivy   uieighl 

Sample   Identification 

CE-D2 

Lab Samp la ID: 
Date Sampled: 
Date Received: 

99-A10192 
1/25/99 
1/26/99 

FORM I 

CAS NUMBhR ANALYTE CONCENTRATION   FLAG 

75-09-2 Methylene chloride   
91-20-3 Naphthalene  
103-65-1  n-Propylbenzene   
100-42-5 Styrsne   
630-20-6 1» 1' 1'2-Tetrachloroethane 
79_34_5 i, l,2>2-Tetrachloroethane 
127-13-4 Tetrach loroethene  
103-SS-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_ig_4 1,2» 3-Trichloropropane . . . 
95-63-6  1,2»4-Trimethylbenzene ... 
10S-67-S   1»3»5-Trimethylbenzene .. 
75_0i-4 Vinyl chloride  
75-27-4 Dromod ich 1 oromethane . . . . 
6615 o-Xylene  
6616 m» p-Xylene  
75-69-4 Trich lorof luoromethane . . 

4 
4 
4 
4 
7 
4 
5 
1 
4 

2. 4 
4. 9 
6. 1 
12. 2 
24. 4 
43. 3 
3. 7 
11. 0 
4. 9 
20. 7 
3. 7 
4. 9 

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

U 
U 
U 

U 
Ü 

000127 

COPY 1 



*  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: 
Units: ug/kg dry 
Dilution Factor: 
Analysis Method: 
Delivery Group: 
Instrument: 

85. 
uieight 
1. 
SWS260B 
128680 

Sample   Identification 

CE-8 

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

99-A1G189 
1/25/99 
1/26/99 
1/29/99 
1:37 

: 5693 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

144-10-5 1-Chlorohexane ' 
71-43-2   Benzene   
103—S6-1 Bromobenzene  
124-43-1    Bromochloromethane     
75-25-2     Bromoform     
74-83-7 Bromomethane  
104-51-8 n-Buty Ibenzene  
135—93-3   sec—ButyIbenzene   
93_06_£   t-Butylbenzene   
56-23-5 Carbon tetrachloride  
103-90-7 Chlorobenzene  
75_0O_3 Chloroethane  
67_6£_3 Chloroform  
74-87-3   Chloromethane   
95-49-3 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 Dibromornethane  
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,l-Dichloroethene   
156_59_2  C15-1.2-Dichloroethene .... 
156-60-5   trans-1.2-Dichloroethene .. 
7a_87_5   l,2-Dichloropropane   
142-23-9 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  
37-^3-3 Hexachlorobutadiene  
93-32-s   IsopropyIbenzene   
99_37_£ 4-1sopropy1 toluene   

2. 9 
2. 4 
2. 4 
2. 4 
7. 1 
5. 9 
5. 9 
8. 2 
8. 2 
11. 3 
2. 4 
5. 9 
2. 4 
8. 2 
2. 4 
3. 5 
1. 2 
3. 5 
3. 5 
11. 8 
2. 4 
7. 1 

4 C. 

5. 
-> 

3. 
7. 
7. 

9 
4 
5 
1 
1 

3. 5 
2. 4 
2. 4 
23. 5 
5. 9 
5. 9 
5. 9 
3. 5 
5. 9 
9. 4 
7. 1 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
u 
u 
u 
u 
u 
u 
u 
u 
UÜ0120 
u 
U 
u 

COPY 1 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Soil 
7.  Dry Weight:       85. 
Units: ug/kg dry weight 

Sample Identification 

CB-8 

Lab Sample ID: 99-A10189 
Date Sampled:   1/25/99 
Date Received:  1/26/99 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

75_Q9_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 
127-13-4 Tetrach loroethene  
103-33-3 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_0i-6 Trichloroethene   
96-13-4 1,2,3-Trichloropropane . . 
95_63_6  l,2,4-Trimethylbenzene .. 
103-67-3 1' 3> 5-Trirnethylbenzene . . 
75_0i-4 Vinyl chloride  
75-27-4 Bromod i ch loromethane .... 
6615 o-Xylene  
6616 m, p-Xylene  
75_69_4 Trichlorofluoromethane . . 

2. 4 
2. 4 
2. 4 
2. 4 
3. 5 
2. 4 
3. 2 
2. 4 
2. 4 
2. 4 
4. 7 
5. 9 
11. 3 
23. 5 
3. 5 
3. 5 
10. 6 
4. 7 
5. 9 
4. 7 
4. 7 

U 
U 
U 
U 
U 
U 
U 
J 
U 
U 
U 
Ü 
U 
U 
J 
U 
U 
U 
U 

U 

01)0121 

C0PY1 



jllJL  !|  jf SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

85. 
Matrix: Soil 
V,  Dry Weight: 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analysis Method: SWS260B 
Delivery Group:  12S6SC 
Instrument: 

Sample Identification 

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

99-A10190 
1/25/99 
1/26/99 
1/29/99 
2: 17 

693 

FORM I 

CAS NUMBER ANALYTE 

144-10-5   i-Chlorohexane   
71-43-2 Benzene  
109-36-1    Bromobenzene  
124-4S-1    Bromoch loromethane  
75-25-2     Bromoform     
74-83-9 Bromomethane  
104-51-3 n-Butylbenzene  
135_9g_3   sec—ButyIbenzene   
93_0£_£   t-Butylbenzene   
56-23-5 Carbon tetrach1 oride   
1Q3-90-7 Ch lorobenzene  
75-00-3  .Chloroethane  
£J7-66-3 Chloroform  
74-87-3 Ch loromethane  
95-49-3 2-Ch lorotoluene   
106-43-4 4-Chlorotoluene   
96-12-8   1'2-Dibromo-3-chloropropane 
124-48-1  Dibromoch 1 oromethane  
74_95_3   l,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   Dichlorodif1uoromethane ... 
75-34-3   1'1-Dichloroethane   
107-06-2   1»2-Dichloroethane   
75_35_4   i,l-Dichloroethene   
15£_59_2   cis-li2-Dichloroethene .... 
156-60-5   trans-1,2-Dichloroethene .. 
73-37-5   1,2-Dichloropropane   
142-23-9 1» 3-Dichloropropane  
594-20-7 -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  
37-63-3 Hexachlorobutad iene   
93-82-3   Isopropylbenzene   
99-97-5 4-Isopropyltoluene   

NTRATION FLAG 

2. 9 . . .    U 
2. 4 . . .    U 
2. 4 ...    U 
2. 4 . . .    U 
7. 1 ...    U 
5. 9 . . .    U 
5. 9 ...    U 
3. 2 ...    U 
8. 2 ...    U. 
11. 8 ...    U 
2. 4 ...    U 
5. 9 ...    U 
2. 4 ...    U 
3. 2 ...    U 
2. 4 ...    U 
3. 5 ...    U 
1. 2 ...    U 
3. 5 ...    U 
3. 5 ...    U 
11. 3 ...    U 
2. 4 ...    U 
7. 1 ...    U 
2. 4 ...    U 
5. 9 ...    U 
2. 4 . .. .   u 
3. 5 ... .   u 
7. 1 . .. .   u 
7. 1 . .. .   u 
3. 5 . . . .   u 
2. 4 ... .   u 
2. 4 . .. .   u 
23. 5 . .. .   u 
5. 9 . .. .   u 
5. 9 ....   u 
5. 9 .. . .   u 
3. 5 ... UÜU0122 
5. 9 . . . .   u 
9. 4 . . . .   u 
7. 1 ....   u 

COPY 1 



*   SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Soil 
V.  Dry Weight:       85. 
Units: ug/kg dry weight 

Sample Identification 

CE-D1 

Lab Sample ID: 
Date Samp led: 
Date Received: 

99-A10190 
1/25/99 
1/26/99 

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* li 1»2-Tetrachloroethane 
79_34_5 1,1,2» 2-Tetrachl or oethane 
127-13-4   Tetrachloroethene   
103-33-3 Toluene  
37-61-6  1,2,3-Trichlorobenzene ... 
120-82-1  l,2,4-Trichlorobenzene ... 
71-55-6 1,1, l-Trichloroethane . . . . 
79_Q0_5 1,1, 2-Tricrt loroethane . . . . 
79-01-6 Trichloroethene   
96-13-4 1» 2,3-Trichloropropane . . . 
95-63-6 1» 2,4-Trimethy lbenzene . . . 
103-67-3 1» 3,5-Trimethylbenzene . . . 
75-01-4 Vinyl chloride  
75-27-4 Bromod i ch lorome thane   
6615 o-Xylene  
6616 m» p-Xylene  
75-69-4  Trichlorofluoromethane . . 

2. 4 
2. 4 
2. 4 
2. 4 
3. 5 
2. 4 
3. 2 
5. 9 
2. 4 
2. 4 
4. 7 
5. 9 
11. 3 

■23. 5 
8. 2 
3. 5 
10. 6 
4. 7 
5. 9 
3. 5 
4. 7 

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

0UÜ123 

C0PY1 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Soil 
7. Dry Weight:       36. 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analysis Method: SWS260E 
Delivery Group: 1256-90 
Instrument: 

Sample Identification 

CB-9 

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

99-A1G188 
1/25/99 
1/26/99 
1/29/99 
0: 58 

Sample QC Group: 5693 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

144-10-5   1-Chlorohexane   
71-43-2 Benzene  
103-36-1  Bromobenzene  
124-43-1  Bromoch loromethane  
75-25-2 Bromof orm  
74-33-9 Bromomethane   
104-51-3 n-Butylbenzene  
135-93-3   sec-Butylbenzene   
93-06-6   t-Butylbenzene   
56-23-5 Carbon tetrachlorid e  
108-90-7 Chlorobenzene  
75-00-3 Chloroethane   
67-66-3 Ch lorof orm  
74-B7-3 Ch loromethane  
95-49-8 2-Chlorotoluene  
106-43-4 4-Chlorotoluene  
76-12-3   1'2-Dibrcmo-3-chloropropane 
124—43—1  Dibromoch loromethane   
74_95_3 i, 2-Dibrornoethane  
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,l-Dichloroethene   
156-59-2  cis-1»2-Dichloroethene .... 
156-60-5 trans-1, 2-Dich1oroethene . . 
73-37-5 l, 2-Dichloropropane  
142-23-9 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-l>3-Dich 1 oropropene . 
100-41-4 Ethy lbenzene   
07-53-3   Hexachlorobutadiene   
93-82-3   Isopropylbenzene   
99-87-6   4-Isopropyltoluene   

2. 9 . . .    U 
10. 5 . . . 
2. 3 . . .    U 
2. 3 . . .    U 
7. 0 ...   u 
5. 3 ...   u 
5. 3 ...   u 
3. 1 ...   u 
8. 1 ...   u 
11. 6 ...   u 
2. 3 ...   u 
5. 3 ...   u 
2. 3 ...   u 
3. 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. 3 ...   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. 3 ... .   u 
5. 8 . .. .   u 
5. 8 ....   u 
27. 9 .   .   .   . 
5. 8 . . . .   u 
3. 5 . . . .   J 
7. 0 . .. .   u 

ÖÜ0118 

C0PY1 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

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

Sample Identification 

CE-9 

Lab Sample ID: 
Date Sampled: 
Date Received: 

99-A1G188 
1/25/99 
1/26/99 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION 

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, l> 2, 2-Tetrachloroethane 
127-1S-4 Tetrachloroethene  
103-3S-3 Toluene  
S7-61-6 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_0i-6 Trichloroethene  
96-13-4 1,2,3-Trichloropropane . . 
95-63-6 I» 2,4-Trimethylbenzene . . 
103-67-3 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 . . 

2. 3 
13. 6 
7. 0 
2. 3 
3. 5 
2. 3 
3. 1 
3. 1 
2. 3 
2. 3 
4. 7 
5. 3 
11. 6 
23. 3 
46. 5 
4. 7 
10. 5 
4. 7 
5. 3 
22. 1 
4. 7 

FLAG 

U 

U 
U 
U 
U 

U 
U 
U 
U 
U 
U 

U 
U 

U 

Ü.U011-9 

COPY 1 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton 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: 1. 
Analysis Method: SW8260E 
Delivery Group:  12S68Q 
Instrument: 

Sample Identification 

CE-IO 

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

99-A10180 
1/25/99 
1/26/99 
1/28/99 

17:37 
Sample QC Group: 569'^ 

FORM I 

CAS NUMBER ANALYTE 

144-10-5   1-Chlorohexane   
71-43-2   Benzene   
103-86-1    Bromobenzene   .  
124-43-1    Bromoch loromethane     
75-25-2     Bromoform     
74—83—9 Bromomethane  
104-51-3 n-Butylbenzene  
135-93-3   sec-Butylbenzene   
9a_Qij_ij t-Buty lbenzene  
56-23-5 Carbon tetrachloride .... 
108-90-7 Chlorobenzene  
75-00-3 Chloroethane  
67-66-3 Chloroform  
74-87-3 Chloromethane  
95-49-3 2-Chlorotoluene   
106-43-4 4-Chlorotoluene   
96-12-3   1'2-Dibromo-3-chloropropane 
124-43—1  Dibromochloromethane  
74-95-3 1» 2-Dibromoethane   
74-95-3 Di bromomethane  
95-50-1  1' 2-Dichlorobenzene  
541-73-1   1»3-Dichlorobenzene   
106-46-7 1' 4-Dichlorobenzene  
75-71-S Dichlorodifluoromethane . . 
75_34_3   1,l-Dichloroethane   
107-06-2   1'2-Dichloroethane   
75-35-4   l,l-Dichloroethene   
156-59-2  ci5-l<2-Dichloroethene .. 
156-60-5   trans-h 2-Dichloroethene 
7g_S7_5   i,2-Dichloropropane   
142-23-9   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  
Q7_^3_3 Hexachlorobutad iene  
93-32-8   Isopropylbenzene   
99_37_6 4-Isopropy1 toluene ...... 

NCENTRATION FLAG 

2. 9 . . .    U 
2. 3 . . .    U 
2. 3 . . .    U 
2. 3 . . .    U 
7. 0 . . .    U 
5. 3 . . .    U 
5. 3 ...    U 
8. 1 . . .    U 
3. 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. 3 ... .   u 
3. 5 . .. .   u 
5. 8 ....   u ÖU0100 
9. 3 . . . .   u 
7. 0 ....   u 

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 

Matrix:    Sail 
7.  Dry   Weight: 86. 
Units:    ug/kg   dry   tueight 

basip 1e   Identification 

CB-IO 

Lab Sample ID: 99-A10180 
Date Sampled:   1/25/99 
Date Received:  1/26/99 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

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 
127-13-4 Tetrach loroethene  
103-33-3 Toluene  
87_51_5 1,2, 3-Trichlorobenzene . . . 
120-32-1  1'2» 4-Trichlorobenzene . . . 
71-55-5 1,1, l-Trichloroethane . . . . 
79-0Q-5 1,1» 2-Trichloroethane . . . . 
79_0i_£ Trich loroethene   
9^-13-4 1,2» 3-Trichloropropane . . . 
95_53_5 1,2, 4-Trimethylbenzene . . . 
108-67-3 1*3, 5-Trimethylbenzene . . . 
75-01-4 Vinyl chloride   
75-27-4 Bromodich loromethane   
6615 o-Xylene  
5616 m» p-Xylene  
75_59_4 Trich lorofluoromethane . . 

2. 3 . .    U 
2. 3 . .    U 
2. 3 . .    U 
2. 3 . .    U 
3. 5 . .    U 
2. 3 . .    U 
3. 1 . .    U 
5. 3 . .    U 
2. 3 . .    U 
2. 3 . .    U 
4. 7 . .    U 
5. 3 . .    U 
11. 6 . .    U 
23. 3 . .    U 
8. 1 . .    U 
3. 5 . .    U 
10. 5 . .    U 
4. 7 . .    U 
5. 3 . . .    U 
3. 5 . . .    U 
4. 7 . . .    U 

0U0101 

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 

Matrix: Soil 
/'. Dry Weight:       79. 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analysis Method: SWS260B 
Delivery Group:  12S680 
Instrument: 

Sample Identification 

CE-11 

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

99-A10179 
1/25/99 
1/26/99 
1/29/99 
7: 39 

Sample QC Group: 5693 

FORM I 

CAS NUMBER ANALYTE COIMCENTRATION   FLAG 

144-10-5   1-Chlorohexane   
71-43-2 Benzene  
103-S6-1 Bromobenzene  
124—43-1  Bromochloromethane   
75-25-2   Bromoform   
74-S3-9 Bromomethane  
104-51-3 n-Buty Ibenzene  
135-93-3   sec-ButyIbenzene   
93-06-6   t-ButyIbenzene   
56-23-5 Carbon tetrach lor id e  
103-9C 7   Chlorobenzene   
75-00-3 Chloroethane  
67-66-3 Chloroform  
74-37-3 Chloromethane  
95-49-3 2-Ch lorotoluene   
106-43-4 4-Chlorotoluene   
96-12-3   1'2-Dibromo-3-chloropropane 
124—43-1  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 I* 2-Dichloroethane  
75-35-4 1' 1-Dichloroethene   
156-59-2   cis-1,2-Dich1oroethene .... 
156-60-5 trans-li 2-Dich1oroethene . . 
73-87-5 1» 2-Dichloropropane  
142-23-9 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  
87-63-3 Hexachlorobutadiene  
93-82-3   IsopropyIbenzene   
99-87-6   4-Isopropyltoluene   

3. 2 . .    U 
2. 5 . .    U 
2. 5 . .    U 
2. 5 . .    U 
7. 6 . .    U 
6. 3 . .    U 
6. 3 . .    U 
3. 9 . .    U 
8. 9 . .    U 
12. 7 . .    U 
2. 5 . .    U 
6. 3 . .    U 
2. 5 . .    U 
3. 9 . .    U 
2. 5 . .    U 
3. 3 . .    U 
1. 3 . .    U 
3. 3 . .    U 
3. 8 . .    U 
12. 7 . .    U 
2. 5 . .    U 
7. 6 . .    U 
2. 5 . .    U 
6. 3 . .    U 
2. 5 . . .    U 
3. 8 . .    U 
7. 6 . .    U 
7. 6 . .   u 
3. 3 . .   u 
2. 5 ..   u 
2. 5 .. .   u 
25. 3 .. .   u 
6. 3 .. .   u 
6. 3 ...   u 
6. 3 .. .   u 
3. 8 .. .   u 
6. 3 .. .   u 
10. 1 . . .   u 
7. 6 . . .   u 

u  0Ü0098 

C0PY1 



*   SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix:    Soil 
7.  Dry   Weight: 79. 
Units:    ug/kg   dry   weight 

Sample   Identification 

I      CE-11 

Lab Sample ID: 99-A10179 
Date Sampled:   1/25/99 
Date Received:  1/26/99 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

75_Q9_2 Methylene chloride  
91-20-3 Naphthalene  
103-65-1  n-Propylbenzene  
100-42-5 Styrene  
630-20-6 1, I* I*2-Tetrachloroethane 
79-34-5   1,1,2,2-Tetrachloroethane 
127-13-4 Tetrachloroethene  
10a-Sa-3 Toluene  
87_61_<b 1,2» 3-Trichlorobenzene . . . 
120-32-1   1'2>4-Trichlorobenzene ... 
71-55-6   1,1,1-Trichloroethane 
79-00-5 1' !' 2-Trichloroethane . . . . 
79-01-6 Trichloroethene  
96_1S_4 1,2, 3-Trichloropropane . . . 
95-^3-^ l, 2., 4-Trimethylbenzene . . 
108-67-8 1' 3, 5-Trimethylbenzene . . 
75-01-4 Vinyl chloride  
75-27-4 Bromod ich loromethane .... 
6615 o-Xylene  
6616 m, p-Xylene  
75_59_4 Trich lorof luoromethane . . 

10. 1 ...    B 
2. 5 ...    U 
2. 5 ...    U 
2. 5 ...    U 
3. 3 ...    U 
2. 5 ...    U 
3. 9 ...    U 
6. 3 ...    U 
2. 5 ...    U 
2. 5 ...    U 
5. 1 ...    U 
6. 3 ...    U 
12. 7 ...    U 
25. 3 ...    U 
8. 9 . . . .    U 
3. 3 . . . .    U 
11. 4 . . . .    U 
5. 1 . . . .    U 
6. 3 . . . .    U 
3. 8 . . . .    U 
5. 1 . . . .    U 

ÜU0099 

C0PY1 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Soil 
V.  Dry Weight:       S3. 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analysis Method: SW826QE 
Delivery Group: 128680 
Instrument: 

Sample Identification 

CE-12 

Lab Sample ID: 
Date Sampled: 
Date Received: 
Analysis Data: 
Analysis Time: 
Sample QC Group: 5693 

99-A10181 
1/25/99 
1/26/99 
1/28/99 

IS: 17 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

144-10-5   l-Chlorohexane   
71-43-2 Benzene  
lQ3_g£_l  Bromobenzene  
124—43—1  Bromoch loromethane   
75-25-2 Bromof orm  
74—83-9 Bromomethane  
104-51-3 n-Butylbenzene  
135_9g—g sec-Butylbenzene ; • 
93-06-6   t-Butylbenzene   
56-23-5 Carbon tetrach lor i d e  
10g_9Q_7 Ch lorobenzene  
75-00-3 Chloroethane  
67-66-3 Chloroform  
74-37-3 Ch loromethane  
95-49-3 2-Ch lorotoluene   
106-43-4 4-Chlorotoluene   
9&-12-8 1» 2-Dibromo-3-chloropropane 
124-43-1  Dibromochloromethane  
74-95-3   1>2-Dibromoethane   
74-95-3 Dibromomethane  
95-50-1   l,2-Dichlorobenzene   
541-73-1  1» 3-Dichlorobenzene  
106-46-7  1,4-Dichlorobenzene   
75_71_g Dichlorodifluoromethane . . - 
75-34-3 1, 1-Dichloroethane  
107-06-2   1'2-Dichloroethane   
75-35-4   lj1-Dichloroethene   
156-59-2  cis-L 2-Dich1oroethene .... 
156-60-5 trans-li2-Dich1oroethene . . 
73_37_5   l,2-Dichloropropane   
142-23-9   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 Ethy lbenzene  
Q7_£,g_3 Hexachlorobutadiene  
93-82-8   Isopropylbenzene   
99-37-ij 4-Isopropy ltoluene   

3. 0 
2. 4 
2. 4 
2. 4 
7. 2 
6. 0 
6. 0 
8. 4 
8. 4 
1 = !. 0 
2. 4 
6. 0 
2. 4 
3. 4 
2. 4 
3. 6 
1. 2 
3. 6 
3. 6 
12. 0 
2. 4 
/ . 2 
2. 4 
6. 0 
2. 4 
3. 6 
7. 2 
7. 2 
3. 6 
2 4 
2 4 
2 4. 1 
6 0 
6 0 
6 . 0 
3 . 6 
6 . 0 
9 . 6 
7 . 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 
u 

ÖD0102 

COPY 1 



crga   SPECIALIZED 
TO ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix:    Soil 
7.  Dry   Weight: 83. 
Units:    ug/kg   dry   weight 

Sample   Identification 

CB-12 

Lab Sample ID: 
Date Sampled: 
Date Received: 

99-A10181 
1/25/99 
1/26/99 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

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 l, 1> 2»2-Tetrach1 oroethane 
127-18-4 Tetrach loroethene  
108-83-3 Toluene  
gy-^j-^ i,2,3-Trichlorobenzene . . . 
120-S2-1  1'2,4-Trichlorobenzene . . . 
71-55-6 1» 1' 1-Trichloroethane . . . . 
79_0£_5 1,1,2-Trichloroethane . . . . 
79_Q1_<5 Trichloroethene  
9£_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 Bromod ich loromethane . . . . 
6615 o-Xylene . .  
6616 m» p-Xylene  
75-69-4 Trichlorofluoromethane . . 

2. 4 . .    U 
2. 4 . .    U 
2. 4 . .    U 
2. 4 . .    U 
3. 6 . .    U 
2. 4 . .    U 
8. 4 . .    U 
6. 0 . .    U 
2. 4 . .    U 
2. 4 . .    U 
4. 8 . .    U 
6. 0 . .    U 
12. 0 . .    U 
24. 1 . .    U 
8. 4 . . .    U 
3. 6 . . .    U 
10. 8 . . .    U 
4. 8 . . .    U 
6. 0 . . .    U 
3. 6 . . .    U 
4. 8 . . .    U 

000103 

COPY1 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Water 

Units: ug/1 
Dilution Factor: 1. 
Analysis Method: SWS260B 
Delivery Group:  128680 
Instrument: 

Sample Identification 

IEQUIPMENT RINSATE 

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

99-A10177 
1/25/99 
1/26/99 
1/29/99 

18: 47 
Sample QC Group: 5698 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

144-10-5   1-Chlorohexane   
71-43-2 Benzene   
103-36-1   Bromobenzene   
74-97-5 Eromoch loromethane   
75-25-2   Eromoform   
74-33-9 Bromomethane  
104-51-3 n-Buty Ibenzene  
135-93-3   sec-ButyIbenzene   
93-06-6   t-ButyIbenzene   
56-23-5 Carbon tetrachloride  
103-90-7 Chlorobenzene  
75-00-3 Chloroethane  
67-66-3 Chloroform  
74-37-3 Chloromethane  
95-49-3 2-Chlorotoluene  
106-43-4 4-Chlorotoluene  
96_12-3   1,2-Dibromo-3-chloropropane 
124-43-1  Dibromochloromethane  
106-93-4   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-g 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 . . 
73-37-5 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-h 3-Dichloropropene . 
100-41-4 Ethylbenzene  
97-63-3 Hexachlorobutadiene  
93-82-3   IsopropyIbenzene   
99_97_6 4-lsopropy 1 toluene   

2. 5 
0. 4 
0. 3 
0. 4 
1. 2 
1. 1 
1. 1 
1. 3 
1. 4 
2. 1 
0. 4 
1. 0 
1. 9 
1. 3 
0. 4 
0. 6 
2. 6 
0. 5 
0. 6 
2. 4 
0. 3 
1. 2 
0. 3 
1. O 
0. 4 
0. 6 
1. 2 
1. 2 
O. 6 
0. 
0. 
3. 
1. 

4 
4 
5 
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 

^01)0009 
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 

Matrix: Wat; 
pH: 
Units: ug/1 

Sample Identification 

EQUIPMENT RINSATE 

Lab Sample ID 
Date Sampled: 
Date Received 

99-A10177 
1/25/9? 
1/26/99 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

75-09-2 Methylene chloride  
91-20-3 Naphthalene  
103-65—1 n-Propy Ibenzene   
100-42-5 Styrene  
630-20-6    1*1» 1,2-Tetrachloroethane 
79-34-5 1,1.2, 2-Tetrach 1 oroethane 
127-13-4 Tetrachloroethene  
103-33-3 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 Trich loroethene  
96-13-4 1.2, 3-Trichloropropane . . . 
95-63-6 1,2,4-Trimethylbenzene . . . 
103-67-3 1,3, 5-Trimethylbenzene . . . 
75-01-4 Vinyl chloride  
75-27-4 Bromodich loromethane  
95-47-6   o-Xylene   
103-33-3 m, p-Xylene  
75-69-4 Trichlorof 1 uoromethane . . . 

0. 3 
0. 4 
0. 4 

4 
5 
4 
4 
1 
3 
4 

0. 8 
1. 0 
1. 0 
3. 2 
1. 3 
0. 5 
1. 1 
0. 3 
1. 1 
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 

ooooio 

C0PY1 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Water Matr i x: 
pH: 
Unite: ug/1 
Dilution Factor: 
Analysis Method: 
Delivery Group: 
Instrument: 

1. 
SW8260B 
128680 

Sample Identification 

TRIP BLANK 

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

99-A10173 

1/26/99 
1/29/99 

19: 24 
Sample QC Group: 5698 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

144-10-5   1-Chlorohexane   
71-43-2 Benzene   
108-86-1    Eromobenzene     
74-97-5 Eromoch loromethane     
75-25-2 Bromof arm  
74-83-9 Bramomethane  
104-51-8 n-Buty Ibenzene   
135-9S-S   sec-ButyIbenzene   
98-06-6   t-ButyIbenzene   
56-23-5 Carbon tetrach lor id e   
108-90-7 Ch lorobenzene  
75-00-3 Chloroet'nane  
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  Dibromochloromefchane   
106-93-4   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 Dichlorodifluoromefchane . . . 
75-34-3 li 1-Dichloroefchane   
107-06-2   1,2-Dichloroethane   
75-35-4 1/ 1-Dichloroethene   
156-59-2  cis-1/2-Dichioroethene .... 
156-60-5 trans-1,2-Dichloroethene . . 
78-87-5  1,2-Dichloropropane   
142-28-9 I» 3-Dichloropropane   
594-20-7 2, 2-Dich loropropane   
563-58-6   1<1-Dichloropropene   
10061-01-5  cis-li3-Dichloropropene ... 
10061-02-6  trans-1,3-Dichloropropene . 
100-41-4 Efchylbenzene   
87-68-3 Haxach lorobutad iena   
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 
1. 0 
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 
u 
u 

ooooii 

C0PY1 



^   SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Water 
pH: 
Un i 15: u g/1 

Sample Identification 

TRIP BLANK 

Lab Sample ID 
Date Sampled: 
Date Received 

99-A1017S 

1/26/99 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

75-09-2 Methylens chloride   
91-20-3 Naphthalene  
103-65-1 n-Propy lbenzene   
100-42-5 Styrene  
630-20-6     1,1,1,2-Tefcrachloroethane 
77-34-5 1,1,2, 2-Tetrachloroethane 
127—18—4 Tetrachloroethene     
103-88-3 Toluene  
37—61—6 1,2, 3-Trichlorobenrene . . . 
120-82-1   1,2,4-Trichlorobenzene ... 
71-55-6   1,1,1-Trichloraethane 
79-00-5 1, 1, 2-Trichloraethane .... 
79-01-6 Tr ich loroethene  
96-18-4 1, 2, 3-Trichlaropropane . . . 
95-63-6 1,2, 4-Trimethylbenzene . . . 
108-67-8 1,3,5-Trimethylbenzene . . . 
75-01-4 Vinyl chloride  
75-27-4 Bromodichloromethane   
95-47-6 o-Xylene  
108-38-3 m, p-Xylene  
75-69-4 Tr ich lorof luoromethane . . . 

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 
1. 1 
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 

00001-2 

C0PY1 



SEiMIVOLATILE ORGANICS - PAH 

SUMMARY DATA 

Ü.ÜÜ302 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Soil 
7.  Dry Weight:       SS. 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analysis Method: SWS310 
Delivery Group: 128680 
Instrument: 
Grams Extracted: 30.0 g 
Extract   Vol: 1. 00  ml 

Sample   Identification 

CB-1 
L 

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

99-A10135 
1/25/99 
1/26/99 

6/99 2/ 
2: 14 
7951 

Extraction Date:  1/23/99 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

Naphthalene   
Acenapthena   
Anthracene   
Fluoranthene   
Fluorene   
Pyrene   
Benzo(a)anthracane .... 
Benzo(a)pyrene   
Benzo(b)fluoranthene .. 
Benzo(k)fluoranthene .. 
Chrysene   
Dibenzo(a.h)anthracene 
Indenod- 2, 3-cd >pyrene 
Acenapthy lens  
Benzo(g»h, i)perylene .. 
Phenanthrene   

38 
38 
25 
8 
8 
10 
4. 9 
3 
7 
7 
6 
11 
16 
76 
28 
24 

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

000309 

COPY 1 



i   11 jN 

\i    ^1 

S=s 

SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Soil 
7. Dry Weight:       73. 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analysis Method: SWS310 
Delivery Group: 123630 
Instrument: 
Grams Extracted: 30.0 g 
Extract   Vol: 1. 00  ml 

Sample   Identification 

CB-2 

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

99-A10134 
1/25/99 
1/26/99 
2/ 6/99 
0: 59 

: 7951 

Extraction Date:  1/23/99 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

Naphthalene   
Acenapfchene   
Anthracene   
Fluoranthene   
Fluarene   
Pyrene  
Benzo(a)anthracene ... . . 
Eenzo(a)pyrene   
Benzo(b)fluoranthena .. 
EenzoCfc )f Iuoranthena .. 
Chrgsena   
Dibenza(a» h)anthracene 
Indenodi 2» 3-cd ) pyrene 
Acenapthylene   
Benzo<g»h/ i)perylene .. 
Phenanthrene   

42 . .    U 
42 . .    U 
28 . .    U 
9 . .    U 
9 . .    U 
12 . .    U 
5. 5 . .    U 
4 . .    U 
8 . .    U 
8 . .    U 
6 . . .    U 
13 . .    U 
18 . . .    U 
86 . . .    U 
32 . . .    U 
27 . . .    U 

000308 

COPY1 



: 

tV_A 

SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix:    Soil 
%  Dry   Weight: 
Units:    ug/kg 
Dilution   Factor: 
Analysis   Method: 
Delivery   Group: 
Instrument: 
Grams   Extracted: 
Extract   Vol: 

83. 
y   UJ e i g h t 

1 
L . 

SW8310 
128680 

30. O   g 
1.00  ml 

Sample   Identification 

CE-3 

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

99-A10186 
1/25/99 
1/26/99 
2/ 6/99 
2: 51 

: 7951 

Extraction Date:  1/28/99 

FORM I 

CAS NUMBER ANALYTE 

Naphthalene   
Acenapthene   
Anthracene   
Fluoranthene   
Fluorene   
Pyrene   
Ben:o(a)anthracene .... 
Benzo(a)pyrene   
Benzo<b)fluoranthene .. 
Benzo<k>fluoranthene .. 
Chrysene   
Dibenzo<a.- h)anthracene 
Indenod.2, 3-cd) pyrene 
Acenapthylene   
Benzo<g»h,i)perylene .. 
Phenanthrene   

NCENTRATION   FLAG 

40 . . U 
40 . . U 
27 . . U 
8 . . U 
S . . U 
11 . . U 
5. 2 . . U 
4 . . U 
/' . . U 
7 . . U 
6 . . U 
12 . . U 
17 . . . U 
81 . . . U 
30 . . . U 
25 . . . U 

000310 

COPY1 



ÜB! SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Soil 
V.  Dry Weight:       90. 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analysis Method: SW8310 
Delivery Grcup: 128630 
Instrument: 
Grams Extracted: 30. O g 
Extract   Vol: 1. 00  ml 

Sample   Identification 

CB-4 

99-A101S7 
1/25/99 
1/26/99 

J/99 V 

Lab Sample ID: 
Date Sampled: 
Date Received: 
Analysis Date: 
Analysis Time: 
Sampie QC Group: 7951 

Extraction Date:  1/23/99 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

Naphthalene   
Acenapthene   
Anthracene   
Fluoranthene   
Fluorane   
Pyrane   
Eenzo (a )anthracene . . .". 
Benio(a)pijrsne  
Benzo(b)fluoranthene .. 
BenzoCk)fluaranthene .. 
Chrysene   
Dibenzata.h)anthracene 
Indenod, 2, 3-cd Jpyrena 
Acenapthylene   
Benza(g. h. Dperylsne .. 
Phenanthrene   

37 . .    U 
37 . .    U 
24 . .    U 
8 . .    U 
8 . .    U 
10 . .    U 
4. 8 . .    U 
3 . .    U 
7 . .    U 
7 . . .    U 
6 . .    U 
11 . . .    U 
16 . . .    U 
74 . . .    U 
28 . . .    U 
23 . . .    U 

GÜ0311 

COPY1 



fe 

Matr i 
7. 
Uni 

SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Soil 

bamp la   Identification 

CE-5 

Dry Weight:       83. 
ug/kg dry weight 
ti     C ja .- +■ n T •       1 

1310 
28660 

Units: ug/kg dry wei 
Dilution Factor: 1. 
Analysis Method: SWS: 
Delivery Group:  128 
Instrument: 
Grams Extracted: 
Extract Vol: 

CAS NUMBER 

Lab Sample ID: 
Date Samp led: 
Date Received: 
Analysis Data: 
Analysis Time: 
Sample GC Group 

99-A1G183 
1/25/99 
1/26/99 
2/ 6/99 
O: 21 

: 7951 

30. 0 g 
1. 00 ml 

Extraction Date:  1/28/99 

FORM I 

ANALYTE CONCENTRATION   FLAG 

Naphthalene   
Acenapthene   
Anthracene   
Fluoranthene   
Fluorene   
Pyrene   
Benzo(a)anthracene .... 
Benio(a)pyrene   
Benzo<b)fluoranthene .. 
Benzo<k)fluoranthene .. 
Chrysene   
Dibenzo(a> h)anthracene 
Indenot1» 2,3-cd)pyrene 
Acenapthylene   
Benzo(g»h> i)perylene .. 
Phenanthrene   

40 . . U 
40 . . U 
27 . . U 
14 . . 

S . . U 
11 . . u 
5. 2 .. u 
11 
7 .. u 
7 . . u 
6 .. u 
12 . . u 
17 .. . u 
81 ... u 
30 .. . u 
25 ... u 

000307 

COPY1 
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SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix:    Soil 
"/.  Dry   Weight: 
Un i 15:    u g/k g   dry 
Dilution   Factor: 
Analysis   Method: 
Delivery   Group: 
Instrument: 
Grams   Extracted: 
Extract   Vol: 

87. 
weight 

SWS310 
12S6S0 

30. O g 
i. OÖ ml 

Sample Identification 

CB-6 

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

Extraction Date:  1/23/9? 

99-A10182 
1/25/99 
1/26/99 
2/ 5/99 

23: 44 
7951 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

Naph thalene  
Acenapthene   
Anthracene   
Fluoranthene   
Fluorene   
Pyrene   
Benzo(a>anthracene .... 
Eenzo(a)pyrene   
Benzo(fa)fluoranthene .. 
Eenzo(k>fluoranthene .. 
Chrysene   
Difaenzo(a» h)anthracene 
Indenod.2, 3-cd ) pyrene 
Acenapthylene     
Benzo(g#h/i)perylene   .. 
Phenanthrene     

343 
38 
25 
15 
8 
10 
4. 9 
8 
8 
7 
6 
11 
16 
77 
29 
24 

U 
U 

U 
U 
U 

U 
U 
U 
U 
U 
U 
u 

000306 

COPY1 



I 

SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

x: Soil 
V.  Dry Weight:       S5. 
Units: ug/kg dry weight 
Dilution Factor: 5. 
Ana ly s is Math ad: 
Delivery Group: 
Instrument: 
Grams Extracted: 
Extract Vol: 

SWS310 
128680 

30. O q 
1.GO ml 

Sample Identification 

CB-7 

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

99-A1Ö191 
1/25/99 
1/26/99 
2/ 6/99 
9: 37 
7951 

Extraction Date: 

FORM I 

CAS NUMBER ANALYTE 

Naphthalene   
Acenapthene   
Anthrac ene  
Fluoranthene   
Fluorene   
Pyrene   
Benzo(a)anthraceri8 .... 
Eenzo(a)pyrene   
Benzo<b)fluoranthene . . 
Benzofk)fluoranthene .. 
Chrysene   
Dibenzo(a,h)anthracene 
Indeno(1,2,3-cd)pyrene 
Acenapthylene   
Benzofg>h,i)perylene .. 
Phenanthrene   

CENTRATION   FLAG 

585 . . J 
7060 . . U 
2590 . . U 
324 . . U 
324 . . U 
1060 . . U 
52. 9 . . u. 
83 . . U 
71 . . U 
65 . . U 
533 . . U 
113 . . . u 
176 . . . U 
9060 . . . U 
294 . . . U 
2470 . . . U 

000317 

COPY 1 



I 

SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: .Sou 
7.  Dry   Weight: 82. 
Units:    uq/kq   dry   «ueigh-i 
Dilution   Factor:    1. 
Analysis   Method: 
Delivery   Group: 
Instrument: 
Grams   Extracted: 
Extract   Vol: 

SW8310 
128680 

30. 0 q 
1. 00 ml 

Sample Identification 

CB-D2 

Lab Samp Is ID 
Date Samp led: 
Date Received 
Analysis Date 
Analysis Time 
Sample GC Group 

99-A1G192 
1/25/99 
1/26/99 
2/ 6/99 
6:35 

: 7951 

Extraction Data:  1/28/99 

_J 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

Naphthalene • • 
Acenapthsne   
Anthracene   
Fluoranthene   
Fluorene   
Pyrene   
Benio<a)anthracene .... 
Benzo<a)pyrene   
Beniofb)fluoranthene .. 
Benzo(k)fluoranthene .. 
Chrysene   
Dibenzo<a,h)anthracene 
Indenof1,2, 3-cd)pyrene 
Acenapthy1ene   
Benzo<g>h>i)perylene .. 
Phenanthrene   

40 . .    U 
40 . .    U 
27 . .    U 
7 . .    U 
9 . .    U 
11 . .    U 
5. 2 . .    U 
4 . .    U 
7 . .    U 
7 . .    U 
6 . .    U 
12 . . .    U 
17 . . .    U 
S2 . . .    U 
30 . . .    U 
26 . . .    U 

ü^ö31S 

COPY 1 



mm  SPECIALIZED 
K=a ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Soil 
V.  Dry Weight:       35. 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analysis Method: SW3310 
Delivery Group: 128680 
Instrument: 
Grams Extracted: 30.0 g 
Extract Vol: 1-00 ml 

Sample Identification 

Lab Sample ii): 
Date Sampled: 
Date Received 
Analysis Date 
Analysis Time 
Sample QC Group: 

99-A1013? 
1/25/99 
1/26/99 
2/ 6/99 
4: 43 
7951 

Extraction Date:  1/28/99 

CAS NUMBER 

FORM I 

ANALYTE 

Naphthalene   
Acenapthene   
Anthracene     
Fluoranthene   
Fluarene   
Pyrene   
Benzo(a(anthracene .... 
Benzo(a)pyrene   
Benzo(b)fluoranthene .. 
Eanzo(k)fluoranthens .. 
Chrysena   
Dibenzo(a,h)anthracene 
Indeno(1/2.3-cd)pyrene 
Acenapthylens   
Benzo<g/h/ i)perylene .. 
Phenanchrene   

TRATION   FLAG 

39 . . U 
39 . . U 
26 . . U 
8 . . U 
e . . U 
11 . . U 
5. 1 . . U 
4 . . U 
7 . . U 
7 . . U 
6 . . U 
12 . . U 
16 . . U 
79 . . U 
29 . . U 
25 . . U 

ÜÜÜ314 

COPY 1 



I 

*  SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Soil 
7. Dry Weight:       85. 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analysis Method: SWS310 
Delivery Group:  128680 
Instrument: 
Grams Extracted 
Extract Vol: 

30. O   g 
1. OO ml 

Sample Identification 

CE-D1 

Lab Sample ID: 99-A1019C 
Date Sampled:    1/25/99 
Date Received 
Analysis Date: 
Analysis Time: 
Sample GC Group 

1/26/99 
2/ 6/99 
5: 20 
7951 

Extraction Date:  1/28/99 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

Naphthalene   
Acenapthene   
Anthracene   
Fluoranthene   
Fluorene   
Pyrene   
Benzo<a>anthracene .... 
Benzo(a)pyrene   
Benzo(b>fluoranthene .. 
Benzo<k)fluoranthene .. 
Chrysene   
Dibenzo <a> h)anthracene 
Indenof1.2>3-cd)pyrene 
Acenapthylene   
Ben:o(g,h>i)perylene .. 
Phenanthrene   

100 
39 
26 
3 
9 
11 
5. 1 
4 
7 
7 
6 
12 
16 
79 
29 
25 

U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

ÜÜG315 
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SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

I Matrix: Soil 
v. Dry Weight: 
Units: ug/kg dry 
Dilution Factor: 
Analysis Method: 
Delivery Group: 
Instrument: 
Grams Extracted: 
Extract Vol: 

86. 
weight 
10. 
3W8310 
128630 

30. O g 
1. OO ml 

Sample Identification 

CB-9 

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

99-A1013S 
1/25/99 
1/26/99 
2/ 6/99 
7: 50 

: 7951 

Extraction Date: 

FORM I 

CAS NUMBEK ANALYTE CONCENTRATION   FLAG 

Naphthalene   
Acenapthene   
Anthracene   
Fluoranthene   
Fluarene   
Pyrene   
Benzo(aJanthracene .... 
Benzo(a)pyrene   
Eenzotb)fluoranthene .. 
Benzo(k)fluoranthene .. 
Chrysene   
Dibenzo(a/h)anthracene 
IndenoCl, 2» 3-cd)pyrene 
Acenapthylene   
Benzo(g(h< i)perylene .. 
Phenanthrene   

14000  . . . . U 
14000 . . Ü 
5120 . . U 
655 . . J 
1630 . . U 
279 . . J 
198 
310 
271 
148 
279 . . J 
233 . . U 
224 . . J 
17900  .. . . U 
221 . . J 
66 . . J 

0Ü0313 

COPY1 



SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Soil 
•'. Dry Weight:       86. 
Units: ug/kg dry weight 
Dilution Factor: i. 
Analysis Method: SW8310 
Delivery Group: 128680 
Instrument: 
Grams Extracted: 30.0 g 
Extract Vol: 1. 00 ml 

Sample Identification 

CE-10 

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

99-A1G180 
1/25/99 
1/26/99 
2/ 5/99 

22: 29 
Sample QC Group: 7951 

Extraction Date:  1/28/99 

FORM I 

CAS NUMBER ANALYTE COr-4CEh4TRATION   FLAG 

Naphthalene   
Acenapthene   
Anthracene   
Fluoranthene   
Fluorene   
Pyrene   
Benzo(a)anthracene .... 
Benio(a)pyrene   
Benzo(b)fluoranthene .. 
Benzotk)fluoranthene .. 
Chrysene   
Dibenzota,h)anthracene 
Indeno< 1» 2,3-cd)pyrene 
Acenapthylene   
Benzo(g>h>i>perylene .. 
Phenanthrene   

33 
33 
26 
8 
8 
10 
5 
3 
/ 
7 
6 
12 
16 
73 
29 
24 

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

0ÜÜ304 
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SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Soil 
V.  Dry Weight:       79. 
Units: ug/kg dry uieight 
Dilution Factor: 1. 
Analysis Method: SW8310 
Delivery Group: 128630 
Instrument: 
Grams Extracted: 30.0 g 
Extract   Vol: 1-00   ml 

Sample   Identification 

CB-11 

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

99-A10179 
1/25/99 
1/26/99 
2/   5/99 

21: 52 
Sample QC Group: 7951 

Extraction Date:  1/23/99 

FORM I 

CAS NUMBER ANALYTE CONCENTRATION   FLAG 

Naphthalene   
Acenapfchene   
Anthracene   
Fluaranthene   
Fluarene   
Pyrene   
Benro(a )anfchracene  
Eenzo<a)pyrene   
Benzo(b)fluoranthene ... 
Benzo<k)fluoranthene ... 
Chrysene   
Dibenio(a<h)anthracene . 
IndenoCl;2/3-cd)pyrene . 
Acenapthylens   
Eenza(q, h, i)perylene ... 
Phenanthrene   

42 
42 
23 
9 
9 
11 
5. 4 
4 
S 
8 
6 
13 
18 
85 
32 

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

000303 
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SPECIALIZED 
ASSAYS, INC. 

2960 Foster Creighton Dr. 
P.O. Box 40566 

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

Matrix: Soil 
'A.  Dry Weight: 83. 
Units: ug/kg dry weight 
Dilution Factor: 1. 
Analysis Method 
Delivery Group: 
Instrument: 
Grams Extracted 
Extract V'ol: 

SW8310 
128680 

30. O g 
1. 00 ml 

bacp -, p 1 e Identification 

CB-12 

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

99-A10181 
1/25/79 
1/26/99 
2/ 5/99 

23: 07 
Sample QC Group: 7951 

Extraction Date:  1/28/99 

FORM I 

CAS NUMBER ANALYTE 

Naphthalene   
Acenapthene   
Anthracene   
Fluoranthene   
Fluorene   
Pyrene   
Benzo<a)anthracene .... 
Benzo<a)pyrene   
Benzo(b)fluoranthene .. 
Benzo(k)fluoranthene .. 
Chrysene   
Dibenzo<a> h)anthracene 
Indeno'. 1/ 2, 3-cd) pyrene 
Acenapthylene   
Benzo(g»h>i)perylene .. 
Phenanthrene   

:ENTRATION FLAG 

40 ... U 
40 ... U 
27 ... U 
S ... U 
8 ... U 
11 ... U 
5. 2 ... U 
4 ... U 
7 ... U 
7 ... U 
6 ... u 
12 ... U 
17 . . . . U 
81 . . . . U 
30 . . . . U 
25 . . . . U 

000305 
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