
Alliant Ammunition and Powder Company, L.L.C. 

FIELD INVESTIGATION REPORT 
AND RISK ASSESSMENT 

HAZARDOUS WASTE MANAGEMENT UNITS 5 AND 7 

Radford Army Ammunition Plant, 
Radford, Virginia 

MARCH 2003 

Draper Aden Associates 
2206 South Main Street 

Blacksburg, Virginia 24060 
DAA Job No. B02271 .O1 

INSTALLATIONS LIBRARY \ 
RADFORD LlBRARY 1024905 \ 01 0406 \ 

RADFAAPOZl 



W. Tayloe Murphy, Jr. 
Secretary of Natural Resources 

Robert G. Burnley 
Director 

Street address: 629 East Main Street, Richmond, Virginia 232 19 
Mailing address: P.O. Box 10009, Richmond, Virginia 23240 

Fax (804) 698-4500 T D D  (804) 698-4021 
www.deq.state.va.us 

June 25,2003 

Ms. C. A. Jake 
Environmental Manager 
Alliant Ammunition and Powder Company, LLC 
Radford Army Ammunition Plant 
Route 114, P.O. Box 1 
Radford, Virginia 24 14 1 

Re: Radford Army Ammunition Plant (RFAAP), Radford, VA 
EPA ID No. VA1210020730 
Field Investigation Report and Risk Assessment for Units 5 and 7' 
(Unit 5lS04; Unit 7lS04) 

Dear Ms. Jake: 

The Department of Environmental Quality, Office of Waste Permitting (the Department) 
has reviewed the Field Investigation Report and Risk Assessment for Units 5 and 7 (Report) 
submitted with your correspondence of March 5,2003. According to previous discussions and 
correspondence, RFAAP will attempt to remove the sources of contamination by achieving clean 
closure at the units. R F M P  h id  origina!ly glamed to revis~ th-5 C!C)SW~ p!ms f ~ r  HV!i\/IUs 5 ~ q d  7 
based upon the results of the initial investigative sampling. Since, RFAAP believes the sampling 
results may aIready show that concentrations of contaminants are not a risk to human health or the 
environment, the Report provides a risk assessment instead of revised closure plans. 

The May 27, 1988 approved closure plans for HWMUs 5 and 7 provided for closure only by 
landfilling (i.e., wastes in-place and capping). Therefore, if RFAAP wishes to continue pursuing 
clean closure of the capped units, revised closure plans that include procedures and standards for 
clean closure must be submitted. To assist with the revising the closure plans, an electronic copy of 
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the Department's Draft Guidance Manual for Closure Plans and Post-Closure Plans (DraJi 
Guidance), September 28,2001 has been provided to Mr. J. Redder of your staff. 

Concerning the Field Investigation Report and Risk Assessment for Units 5 and 7, the 
Department is providing the following comments: 

The closure requirements for hazardous waste surface impoundments of 40 CFR 
264.228(a)(l) requires the removal or decontamination of "contaminated containment 
system components (liners, etc.), contaminated subsoils, and structures and equipment 
contaminated with waste and leachate." Therefore, in order to demonstrate clean closure 
of these units, the soil and liner material immediately beneath the wastes must be sampled 
as well to determine if they meet clean closure standards. 
EPA Region III Risk-Based Concentration (RBC) and Soil Screening Levels (SSLs) are 
not appropriate clean closure standards. Refer to Section 3.13 of the DraJi Guidance for 
the requirements of all acceptable clean closure standards (i.e., analytical non-detection, 
background, and risk-based). 
If RFAAP intends to demonstrate that clean closure may be achieved with wastes in-place, 
every sample of waste must not exceed the land disposal restrictions (LDRs) treatment 
standards specified in 40 CFR 286, Subpart D. 

In addition to the above comments, the Department recommends that the revised closure 
plans include more than one option for meeting clean closure standards (e.g., no removal of wastes 
or soils, excavation and removal of contaminated materials, etc.) in order to minimize the need for 
future revisions. Please submit the revised closure plans within ninety (90) calendar days 
calendar of receipt of this letter. 

The Department has also received the Professional Geologist's certification submitted with 
your correspondence of April 30,2003. However, as indicated in comment 5 of the Department's 
October 18, 2002 letter, 40 CFR 264.1 15 requires that the certification be signed by an 
independent Professional Engineer registered in the Commonwealth of Virginia. Please provide 
the P.E. certification within thirty (30) calendar days of receipt of this letter. 

If you have questions, please contact me at (804) 698-413 1 or by e-mail at 
gweng@,deq.state.va.us. 

Sincerely, 

Garwin W. Eng 
Environmental Engineer Senior 
Office of Waste Permitting 
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c: Robert N. Davie, I11 
Radford Army Ammunition Plant 
SMARF-OP, P. 0. BOX 2 
Radford, Virginia 241 4 1-0099 

Robert G. Thomson - EPA Region I11 (3HS 13) 
Aziz Farahmand - WCRO, DEQ 
Leslie A. Romanchik - DEQ 
Mark S. Leeper - DEQ 
Howard F. Freeland - DEQ 
Central Hazardous Waste File 



Radford Army Ammunition Plant 
Route 114, PO. Box 1 
Radford, VA 24141 
IJSA 

April 30, 2003 

Mr. Garwin Eng 
Hazardous Waste Permitting 
Virginia Department of Environmental Quality 
629 East Main Street 
Richmond, Virginia 232 19 

Subject: Certification of Field Investigation Report and Risk Assessment HWMUs 5 and 7 
Radford Army Ammunition Plant 
Radford, Virgmia 
EPA ID#: VA 12 10 1020730 

Dear Mr. Eng: 

Enclosed is the original of the Professional Geologst's certification concerning the subject 
report. 

If you have any questions or concerns, please contact Jeny Redder at 5401639-7536. 

Sincerely, 

@-A'* $-L 
C. A. Jake, Environmental Manager 
Alliant Ammunition and Powder Company, L.L.C. 

c : R. Thomson, EPA Region 3 
c : Aziz Farahrnand, DEQ- WCRO 

I I d  1 , '  : 
Coordination: 1 , , 

J. h c ~ e n n a  

bc: Administrative File 
J. McKenna, ACO Staff 
John Tesner, Baltimore CoE 
J. J. Redder 
A. Kassoff, P.G., Draper Aden .Associates 
Env. File 

03-8 15-72 
JJRedder 
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March 5,2003 

Mr. Jerry Redder 
Alliant Ammunition and Powder Company, L.L.C. 
Environmental Department 
P.O. Box I 
Radford Army Ammunition Plant 
Radford, Virginia 24 14 1-0 100 

RE: Certification of Field Investigation Report and Risk Assessment for Hazardous Waste 
Management Units 5 and 7, Radford Army Ammunition Plant, Radford, Virginia 

Dear Mr. Redder: 

This letter is to provide Virginia Professional Certification for the Field Investigation Report and 
Risk Assessment for Hazardous Waste Management Units 5 and 7, Radford Army Ammunition Plant, 
Radford, Virginia. I certify that I have prepared or supervised preparation of the aforementioned report, 
that the report has been prepared in accordance with industry standards and practices, and that the 
information contained within the report is truthful and accurate to the best of my knowledge. 

Should you have any questions, please give me a call at 5401552-0444. 

Sincerely, 
DRAPER ADEN ASSOCIATES +"- An rew E. Kassoff, c..Uz P.G 

Environmental Program Manager 
Virginia Professional Certification Number PG 873 



Radford Army Ammunition Plant 
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April 2 1,2003 

Mr. Garwin Eng 
Hazardous Waste Permitting 
Virginia Department of Environmental Quality 
629 East Main Street 
Richmond, Virginia 232 19 

Subject: Extra Copies of Field Investigation Report and Risk Assessment HWMUs 5 and 7 
Radford Army Ammunition Plant 
Radford, Virginia 
EPA ID#: VA12 101020730 

Dear Mr. Eng: 

Thank you for taking the time to discuss the subject report with our consultant Draper Aden, Jim McKenna (ACO 
Staff), and Jerry Redder (AAPC Environmental Engineer) April 16, 2003. Draper Aden is preparing notes fiom the 
telephone conference and meeting. 

Enclosed are 4 additional copies of the subject report. 

If you have any questions or concerns, please contact Jerry Redder at 5401639-7536 

Sincerely, 

C. A. Jake, ~r%ronmental Manager 
Alliant Ammunition and Powder Company, L.L.C. 

c: R. Thomson, EPA Region 3 (wlencl.) 
c: Aziz Farahmand, DEQ-WCRO (wlo encl.) 

c i 

Coordination: , ,  ! L k .  L &--L& 

J. McKema 

John Tesner, Baltimore CoE 
J. J. Redder 
A. Kassoff, P.G., Draper Aden Associates 
Env. File 

03-8 15-67 
IJ  Redder 



COMMONWEALTH of VlRSPNHA 
DEPARTMENT OF ENVIRONLMENTAL QUALITY 
Street address: 629 East Main Street, Richmond. Virginia 232 19 

W. Tayloe Murphy, Jr. Mailing oddress: P.O. Box 10009, Richmond, Virginia 23240 
Secretary of Natural Resources Fax (804) 698-4500 TDD (804) 698-402 1 

www.deq.state.va.us 

Robert G.  Burnlcy 
Director 

(804) 678-4000 
1-800-592-5481 

March 10,2003 

Ms. C. A. Jake 
Environmental Manager 
Alliant Ammunition and Powder Company, LLC 
Radford Amy Ammunition Plant 
Route 1 14, P.O. Box 1 
Radford, Virginia 24 14 1 

Re: Radford Army Ammunition Plant (RFAAP), Radford, VA 
EPA ID No. VA1210020730 
Field Investigation Report and Risk Assessment for Units 5 and 7' 
(Unit 5/S04; Unit 7/S04) 

Dear Ms. Jake: 

The Department of Environmental Quality, Office of Waste Permitting (the Department) 
has received y o u  correspondence of March 5,2003 concerning the field investigation and risk 
assessment for Units 5 and 7. You may expect to receive comments from the Department in May 
2003. 

As indicated in the Department's October 18,2002 letter, review of this report will be 
coordinated with EPA Region 111 and the Federal Facilities Restoration Program. Therefore, 
please forward two (2) additional copies of the report to the Department and one (1) additional 
copy to Mr. Robert G. Thomson at EPA Region 111. 

' PCCP. 
Permit Event CodeMA 
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If you have questions, pl 
gwen&,deq.state.va.us. - 

c : Robert N. Davie, I11 
Radford Army Amrnuniti 
SMARF-OP, P. 0 .  Box 2 
Radford, Virginia 24 14 1 -1 

Robert G. Thomson - EP 
Aziz Farahrnand - WCRl 
Leslie A. Romanchik - C 
Mark S. Leeper - DEQ 
Howard F. Freeland - DE( 
Central Hazardous Waste 

se contact me at (804) 698-4 13 1 or by e-mail at 

Sincerely, I 

I 

Gamin W. Eng i 

Environmental Engineer Senior 
Office of Waste Permittifig 

Plant I 

Region 111 (3HS 13) 
DEQ 
Q 

ile 



March 5,  2003 

LLIANT TEGHSYSTE 

Radford Army Ammunition Plant 
Route 11 4, PO. Box 1 
Radford, VA 24141 
USA 

Mr. Garwin Eng 
Hazardous Waste Permitting 
Virginia Department of Environmental Quality 
629 East Main Street 
Richmond, Virginia 232 19 

Subject: Field Investigation Report and Risk Assessment HWMUs 5 and 7 
Radford Army Ammunition Plant, Radford, Virginia 
EPA ID#: VA 1 2 10 1020730 

Dear Mr. Eng: 

Enclosed is the subject report and risk assessment. The effort was accomplished following your 
instructions of October 18, 2002 and our notification letter October 1, 2002. 

Based on the results of the field investigation and risk assessment the residual material in 
HWMU-5 and in HWMU-7 is not hazardous and should be left in place. The Units are capped 
using impermeable PVC membranes and 2-3 feet of soil; therefore, there is no risk of exposure to 
human health and/or the environment through direct ingestion of the residual material or by 
inhalation of vapors or fugitive dusts. In addition, the concentrations of the inorganic and 
organic constituents detected in soil samples collected from both Units do not pose a risk to 
groundwater via migration from the soil. Therefore, leaving the residual material in place does 
not pose a threat to human health andlor the environment according to VDEQ guidelines and 
regulations. Accordingly, Radford AAP requests that certifications for clean closure for soil be 
issued for both Units. 

The certification from the independent Professional Geologist will be sent under separate cover 

If you have any questions or concerns, please contact Jerry Redder at 540/639-7536. 

Sincerely, 

/' Prn . A. Jake, Environmental Manager . -. 
Alliant Ammunition and Powder Company, LLC 

c: Aziz Farahmand, DEQ-WCRO 
R. N. Davie, Operations Division Chief, Radford AAP 
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bc: Administrative File 
L. DiIoia, ACO Staff 

John Tesner, Baltimore CoE 
J. J. Redder 
A. Kassoff, P.G., Draper Aden Associates 
Env. File 
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1.0 INTRODUCTION/EXECUTIVE SUMMARY 

Alliant Ammunition and Powder Company, L.L.C. (AAPC) retained Draper Aden 
Associates (DAA) to conduct subsurface evaluations to determine the nature and extent of 
residual material from cleanup activities contained in closed Hazardous Waste Management 
Units (HWMUs) 5 and 7 at the Radford Army Ammunition Plant (Radford AAP) in Radford, 
Virginia. AAPC and the United States Army intended to implement source removal activities in 
2003 in support of clean closures for both Units; the results of the field investigation conducted 
by DAA would be used in the preparation of individual closure plans for both Units. However, 
the laboratory analytical data collected during the field investigation indicated that the residual 
material in the Units is not hazardous and does not pose a threat to human health andlor the 
environment according to VDEQ guidelines and regulations. Therefore, the purpose of the 
project shifted to compiling a quantitative risk assessment in accordance with the USEPA Risk 
Assessment Guidance for Superfund (RAGS). This document presents the results of the field 
investigation and the risk assessment. 

1.1 DESCRIPTION OF HWMU-5 

HWMU-5 is a former lined surface impoundment. A Site Plan for HWMU-5 is 
illustrated in Figure 1. HWMU-5 is located approximately 3,000 feet southwest of the New 
River. The Unit is located on a river terrace that slopes gently downward to the north toward the 
New River. The Unit was put into operation as an unlined surface impoundment in 1970. In 
198 1, the Unit was retrofitted with a 60-mil Hypalon Liner; the bottom of the liner was covered 
with approximately 12 inches of sand, and the sides were covered with approximately 6 inches of 
sand and six inches of rip-rap. During operation, the Unit received stormwater runoff, spilled 
liquids, and washdown waters fiom an acid tank farm. The Unit was taken out of operation in 
1986, and was closed in 1989 in accordance with the VDEQ-approved Closure Plan dated May 
1988. The basin was drained of all waters, the soil was treated in-place with flyash and cement 
kiln dust to achieve a target pH of 6.3 and 10.5, and the basin was filled with soil and stone and 
capped. No waste has been processed through HWMU-5 since it was closed. 

1.2 DESCRIPTION OF HWMU-7 

HWMU-7 is a former unlined holding and neutralization basin located on the floodplain 
of the New River. A Site Plan for HWMU-7 is illustrated in Figure 2. Intermittent drainages are 
located to the north and south of the Unit, and the New River is located approximately 225 feet 
to the west of the Unit. The Unit was put into operation in 1972. During operation, influent into 
HWMU-7 included: spills, runoff, and wash down waters fiom the Acid Tank Farms in the 
Oleum Plant Area; waste sulfuric acid and caustics fiom oleum production; and waste caustic 
mixed with acidic water for neutralization. The Unit was taken out of operation in 1986, and was 
closed in 1989 in accordance with the VDEQ-approved Closure Plan dated May 1988. The basin 
was drained of all waters, the soil was treated in-place with flyash and cement kiln dust to 
achieve a target pH of 6.3 and 10.5, and thc basin was filled with soil and stone and capped. No 
waste has been processed through HWMU-7 since i t  was closed. 

- 
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2.0 SUBSURFACE EVALUATIONS 

2.1 FIELD INVESTIGATION PROCEDURES 

On October 3 1 and November 1,2002, DAA advanced 16 soil borings at each Unit using 
a track-mounted ~ e o ~ r o b e @  rig. The boring locations for HWMU-5 and for HWMU-7 are 
illustrated in Figure 1 and Figure 2, respectively. The borings were located in a pattern to best 
determine the horizontal and vertical extent of the residual material in each Unit. At each Unit, 
nine borings were advanced within the Unit boundaries, and six borings were advanced around 
the perimeter just outside of the Unit boundaries. One additional boring was advanced 
approximately 30 feet topographically upgradient fkom each Unit for the collection of 
background soil samples. Soil samples were collected continuously throughout each of the 
borings. The differentiation between residual material and native soil was based on visual 
observation. The borings were backfilled with bentonite upon completion. 

The nine borings located within HWMU-5 were advanced through the cap system and 
residual material and were terminated in the base sand layer; the borings did not penetrate the 
bottom 60-mil Hypalon liner. The nine borings located within HWMU-7 were advanced through 
the cap system and residual material and into the clay bottom liner; four of the borings were 
advanced through the clay liner and into native soils. The boring logs for both Units are 
presented in Appendix A. 

At each Unit, DAA randomly collected eight soil samples from the 16 borings for 
laboratory analysis for the USEPA Target Analyte List (TAL) inorganic compounds and for the 
USEPA Target Compound List (TCL) organic compounds. The laboratory analytical results 
were subjected to Level IV data validation. The data validation reports and laboratory analytical 
data are presented in Appendix B. 

DAA collected composite soil samples Unit-5-TCLP and Unit-7-TCLP from the residual 
material fiom the borings advanced within HWMU-5 and HWMU-7, respectively. The 
composite soil samples were submitted to the laboratory for waste characterization analysis. The 
waste characterization laboratory analytical results are presented in Appendix C. The soil 
cuttings and waste ~ e o ~ r o b e @  sample collection sleeves were containerized (one drum per Unit) 
and staged at a central location on-site pending proper disposal. 

The geosynthetic layers within the caps of both Units were penetrated by the ~ e o ~ r o b e @  
borings. The caps were repaired in accordance with VDEQ guidance. The results of the cap 
restoration activities are presented in Appendix D. 

2.2 SUBSURFACE GEOLOGY 

According to the Soil Suwey of Montgomery County, Virginia (USDA, 1985), the areas in 
which HWMU-5 and HWMU-7 are located are underlain by soils of the Unison-Urban Land 
Complex (Figure 3). The Unison-Urban Land Complex makes up about 40% of the surface area 
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of Radford AAP, and consists of about 50% deep and well drained Unison soils, 30% Urban 
Land, and 20% other soils. This complex of soils varies in slope from 2 to 25%. In an 
undisturbed area, the Unison soils have a 15-inches thick surface layer of dark brown loam and a 
43-inches thick subsoil of yellowish-red, sticky plastic clay underlain by a red sandy clay loam to 
a depth of 58 inches. This clay-rich layer is typically underlain by a brown sand to about 10 feet 
below ground surface (bgs), which then grades into a brown clay. Permeability is moderate in 
Unison soils, natural fertility is low, and organic matter content is low to moderate. The soil is 
medium to strongly acidic. Urban land is covered by pavement or structures; the original soil has 
been physically altered or obscured so that classification is not practical. 

Underlying the soils throughout most of Radford AAP is a series of dolomite, limestone 
and shale strata known as the Cambrian-aged Elbrook Formation. The Elbrook Formation is the 
major outcropping formation as well as the predominant karstic formation below the facility. 
Sinkholes, solution channels, pinnacled surfaces, and springs are common to the Elbrook 
Formation. The bedrock beneath Units 5 and 7 is generally encountered at depths ranging from 
approximately 28 feet to over 65 feet below ground level, although the soil/bedrock interface is 
gradational. 

Groundwater at both Units generally is encountered within the weathered bedrock 
residuum. Groundwater movement beneath HWMU-5 is toward the northeast; the groundwater 
contours and topography in this area suggest that HWMU-5 is located on a river terrace that 
contains several karst features and drains north toward the New River. Groundwater movement 
beneath HWMU-7 is generally to the west toward the New River, and to the northeast and 
southwest toward intermittent drainages .that flow into the New River north and south of the 
Unit . 

2.2.1 Material Profile of HWMU-5 

According to the 1989 closure documentation, the cover system installed over the 
neutralized residual material at HWMU-5 consisted of a two-foot clay layer overlain by a 30-mil 
PVC membrane, which was in turn overlain by a one-foot drainage sand layer. The drainage 
sand layer was overlain by a one-foot soil cover and a one-foot topsoil and grass cover. 
Additional elements of the cover system included rip-rap slope protection and a filter cloth 
underneath the rip-rap to prevent piping of the cover soil along the Unit perimeter. 

At HWMU-5, the nine borings located within the Unit boundaries (5GP-1, 5GP-2, 5GP- 
3, 5GP-5, 5GP-6, 5GP-8, 5GP-9, 5GP-10, and 5GP-11; Figure 1) were advanced to depths 
ranging from 10 to 12 feet below ground surface (bgs). The nine borings encountered a layer of 
topsoil approximately 0.5 foot thick, which was underlain by red-brown sandy clay ranging in 
thickness from 1 foot to 2 feet. The red-brown sandy clay in turn was underlain by light gray 
sand (drainage layer) ranging in thickness from 0.75 foot to 1 foot. The 30-mil PVC liner was 
encountered beneath the drainage sand layer. The PVC liner was underlain by light gray and 
yellow-brown mottled clay ranging in thickness from 2.5 feet to 4 feet. The clay layer in turn 
was underlain by red-brown to yellow-brown silty sand with green, compacted residual material. 
Borings 5GP-I and 5GP-6 were terminated in light gray sand beneath the residual material - this 
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sand corresponds to the sand placed above the Unit's 60-mil Hypalon liner. The thickness of the 
residual material ranged from 4.5 feet to 6 feet. The remaining seven borings were terminated in 
residual material. The 60-mil Hypalon liner was not penetrated by any of the borings. A 
geologic cross-section of HWMU-5 is included as Figure 4. 

The six borings located around the perimeter of HWMU-5 (5GP-4,5GP-7,5GP-I2,5GP- 
13,5GP-14, and 5GP-15) were advanced to a depth of 4 feet bgs each. Red-brown to brown clay 
with gravel was encountered in each of the perimeter borings; no residual material was 
encountered in these six borings. 

Boring 5GP-16 was located approximately 30 feet topographically upgradient from 
HWMU-5 for the collection of a background soil sample. Boring 5-GP-16 was advanced to a 
depth of 4 feet. Brown clay and red-brown sandy clay were encountered in boring 5GP-16. 

2.2.2 Material Profile of HWMU-7 

According to the 1989 closure documentation, the cover system installed over the 
neutralized residual material at HWMU-7 consisted of a two-foot clay layer overlain by a 30-mil 
PVC membrane, which was in turn overlain by a one-foot drainage sand layer. The drainage 
sand layer was overlain by a one-foot soil cover and a one-foot topsoil and grass cover. 
Additional elements of the cover system included rip-rap slope protection and a filter cloth 
underneath the rip-rap to prevent piping of the cover soil along the Unit perimeter. 

At HWMU-7, the nine borings located within the Unit boundaries (7GP-1, 7GP-2, 7GP- 
3, 7GP-5, 7GP-6, 7GP-8, 7GP-9, 7GP-10, and 7GP- 1 1 ; Figure 2) were advanced to depths 
ranging from 12 to 20 feet below ground surface (bgs). The nine borings encountered a layer of 
topsoil approximately 1 foot to 1.5 feet thick, which was underlain by yellow-brown sandy clay 
ranging in thickness from 1.25 feet to 2 feet. The yellow-brown sandy clay in turn was underlain 
by light gray sand (drainage layer) ranging in thickness from 0.50 foot to 1.5 feet. The 30-mil 
PVC liner was encountered beneath the drainage sand layer. The PVC liner was underlain by 
yellow-brown silty sand with green, compacted residual material. The thickness of the residual 
material ranged fiom 5 feet to 8.5 feet. The residual material in turn was underlain by red-brown 
to yellow-brown sandy clay ranging in thickness fiom 1.75 feet to 3 feet. Borings 7GP-5,7GP-6, 
7GP-8, 7GP-10, and 7GP-11 were terminated in the sandy clay. Borings 7GP-1, 7GP-2, and 
7GP-9 penetrated the sandy clay and encountered dark gray fine sand and silt with round gravel; 
the dark gray sand and silt exhibited an aquatic odor. The red-brown to yellow-brown sandy clay 
was not encountered in boring 5GP-3; the dark gray sand and silt was encountered beneath the 
residual material at a depth of 9.5 feet bgs in boring 7GP-3. A geologic cross-section of 
HWMU-7 is included as Figure 5. 

Five of the six borings located around the perimeter of HWMU-7 (7GP-7, 7GP-12, 7GP- 
13, 7GP-14, and 7GP-15) were advanced to a depth of 4 feet bgs each; boring 7GP-4 was 
advanced to a depth of 8 feet bgs. Brown sand was encountered in each of the perimeter borings, 
and dark gray fine sand and silt with round gravel was encountered at a depth of 7.75 feet bgs in 
boring 7GP-4. No residual material was encountered in the six perimeter borings. 
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Boring 7GP-16 was located approximately 30 feet topographically upgradient from , 

HWMU-7 for the collection of a background soil sample. Boring 7GP-16 was advanced to a 
depth of 4 feet. Brown sand was encountered in boring 7GP-16. 

2.3 SOIL SAMPLE COLLECTION AND ANALYTICAL RESULTS 

On October 3 1, 2002, DAA randomly collected eight soil samples from the 16 borings 
advanced at HWMU-5. The eight samples and the material from which they were collected are 
listed below: 

cap material (clay and sand above the PVC membrane); 
residual material; 
residual material; 
base sand (beneath the residual material); 
residual material; 
residual material; 
soil adjacent to the Unit; and 
background soil. 

Aliquots of the eight soil samples were submitted to Sevem Trent Laboratories of North 
Canton, Ohio for analysis for the USEPA Target Analyte List (TAL) inorganic compounds. 
Separate aliquots of the eight soil samples were submitted to Lancaster Laboratories of 
Lancaster, Pennsylvania for analysis for the USEPA Target Compound List (TCL) organic 
compounds. The laboratory analytical results were subjected to Level IV data validation. The 
data validation reports and laboratory analytical data are presented in Appendix B. A summary 
of the TAL inorganic constituents and the TCL organic constituents detected in the eight soil 
samples from HWMU-5 at concentrations above the respective Limits of Quantitation (LOQs) is 
presented in Table 1. 

As shown in Table 1, the concentrations of TAL inorganic constituents detected in the 
samples of residual material are comparable to the TAL inorganic constituent concentrations 
detected in the samples of the cap material, base sand, adjacent soil, and background soil; the 
highest concentrations of 10 of the 16 TAL inorganic constituents detected were observed in the 
samples of the cap material, base sand, or adjacent soil. Cap material sample 5GP-1 (1-2') 
exhibited the highest concentrations of barium (85.1 mgkg), lead (12.9 m a g ) ,  potassium 
(1,580 mgkg), vanadium (64.9 mg/kg), and zinc (35.3 m a g ) .  Base sand sample 5GP-6 (10- 
11 ') exhibited the highest concentration of calcium (9,930 mgkg). Adjacent soil sample 5GP-12 
(3-4') exhibited the highest concentrations of aluminum (19,600 mglkg), iron (33,400 m a g ) ,  
magnesium (2,200 mg/kg), and manganese (457 mgkg). Residual material sample 5GP-1 (9- 
lo') exhibited the highest concentrations of chromium (31.7 m a g ) ,  cobalt (1 7.6 m a g ) ,  and 
copper (19.8 mg/kg). Residual material sample SGP-8 (7-8') exhibited the highest 
concentrations of arsenic (4.1 mg/kg) and beryllium (1.3 nqy'kg). It should be noted that 

- -- - 
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background soil sample 5GP-16 (3-4') exhibited an arsenic concentration of 4.0 mg/kg. Residual 
material sample 5GP-8 (1 1-12') exhibited an aluminum concentration of 19,600 mgkg - the 
same concentration as adjacent soil sample 5GP-12 (3-4'). 

Only one TCL organic constituent was detected in three of the eight soil samples from 
HWMU-5. The pesticide 4,4-DDD was detected in residual material samples 5GP-1 (9-10') and 
5GP-8 (7-8') at concentrations of 0.019 mgkg and 0.051 mgkg, respectively, and in base sand 
sample 5GP-6 (1 0- 1 1 ') at a concentration of 0.0067 m a g .  No other TCL organic constituents 
were detected in any of the soil samples fiom HWMU-5. 

On November I, 2002, D M  randomly collected eight soil samples from the 16 borings 
advanced at HWMU-5. The eight samples and the material from which they were collected are 
listed below: 

7GP-1 (1-3') cap material (clay and sand above the PVC membrane); 
7GP-2 (8-1 2') residual material; 
7GP-2 (1 3.5-1 4.5') base clay (beneath the residual material); 
7GP-3 (1 0-1 1 ') native soil (beneath the Unit); 
7GP-4 (3-4') soil adjacent to the Unit; 
7GP-5 (6-1 1 ') residual material; 
7GP-8 (5-8') residual material; and 
7GP- 16 (3-4') background soil. 

Aliquots of the eight soil samples were submitted to Sevem Trent Laboratories of North 
Canton, Ohio for analysis for the USEPA Target Analyte List (TAL) inorganic compounds. 
Separate aliquots of the eight soil samples were submitted to Lancaster Laboratories of 
Lancaster, Pennsylvania for analysis for the USEPA Target Compound List (TCL) organic 
compounds. The laboratory analytical results were subjected to Level IV data validation. The 
data validation reports and laboratory analytical data are presented in Appendix B. A summary 
of the TAL inorganic constituents and the TCL organic constituents detected in the eight soil 
samples fiom HWMU-7 is presented in Table 2. 

As shown in Table 2, the concentrations of TAL inorganic constituents detected in the 
samples of residual material are comparable to the TAL inorganic constituent concentrations 
detected in the samples of the cap material, base clay, native soil, adjacent soil, and background 
soil; the highest concentrations of 15 of the 18 TAL inorganic constituents detected were 
observed in the samples of the cap material, base clay, native soil, and background soil. Cap 
material sample 7GP-1 (1 -3') exhibited the highest concentrations of magnesium (4,290 m a g )  
and manganese (662 mglkg). Base clay sample 7GP-2 (13.5-14.5') exhibited the highest 
concentrations of cobalt (16.2 mgkg) and iron (29,300 mgkg). Native soil sample 7GP-3 (10- 
11 ') exhibited the highest concentrations of arsenic (26.1 mgkg), barium (229 mg/kg), beryllium 
(1.5 mdkg), calcium (28,100 mgkg), chromium (32.8 mg/kg), copper (23.2 mglkg), lead (35.1 
mglkg), and potassium (2,970 mg/kg), as well as the only detections of selenium (3.5 mgkg), 

DAA JN: B02271.01 6 MARCH 2003 



and cyanide (0.69 mg/kg). Background soil sample 7GP-16 (3-4') exhibited the highest 
concentration of zinc (39.7 mgkg). Residual material sample 7GP-2 (8-12') exhibited the 
highest concentration of nickel (21.6 mglkg). Residual material sample 7GP-8 (5-8') exhibited 
the highest concentrations of aluminum (22,400 mgkg) and vanadium (61.8 mgfkg). 

Only three TCL organic constituents were detected in two of the eight soil samples from 
HWMU-7. The pesticide 4,4-DDD was detected in base clay sample 7GP-2 (1 3.5-14.5') at a 
concentration of 0.0035 m a g .  In native soil sample 7GP-3 (1 0-1 1 '), the pesticide 4,4-DDE and 
the semi-volatile compound n-nitrosodiphenylarnine were detected at concentrations of 0.0035 
mg/kg and 0.75 m a g ,  respectively. No other TCL organic constituents were detected in any of 
the soil samples (including the residual material samples) from HWMU-7. 

2.3.3 Waste Characterization Analytical Results 

DAA collected composite soil samples Unit-5-TCLP and Unit-7-TCLP from the residual 
material from the borings advanced within HWMU-5 and HWMU-7, respectively. The 
composite soil samples were submitted to the laboratory for waste characterization analysis. The 
soil cuttings and waste ~ e o ~ r o b e @  sample collection sleeves were containerized (one drum per 
Unit) and staged at a central location on-site pending proper disposal. 

The waste characterization laboratory analytical results are presented in Appendix C, and 
summarized Table 3. Based on the results of the waste characterization analyses, the residual 
material at HWMU-5 and at HWMU-7 cannot be classified as hazardous. 
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3.0 RISK ASSESSMENT 

The procedures used to evaluate the data gathered during the field investigations at 
HWMU-5 and HWMU-7 were derived from the USEPA Soil Screening Guidance (July 1996) 
and the USEPA Risk Assessment Guidance for Superfund (RAGS). For the purposes of the risk 
assessments for each Unit, the detected constituent concentrations were compared to those from 
background samples collected from nearby areas (boring 5GP-16 at HWMU-5 and boring 7GP- 
16 at HWMU-7) as well as to facility-wide background concentrations derived from the IT 
Corporation Radford Army Ammunition Plant Facility-Wide Background Report (December 
2001). Due to the fact that the planned future use for the capped Units is to leave them in place, 
the only potential exposure pathway was determined to be through constituent migration from 
soil to groundwater. Therefore, following the comparison to background concentrations, any 
constituent concentrations that exceeded their respective background concentrations were then 
compared to USEPA Region HI Soil-to-Groundwater soil screening levels (SSLs). In addition, 
although expsosure to the residual material through direct ingestion was determined to be 
improbable, any constituent concentrations that exceeded their respective background 
concentrations also were compared to USEPA Region LJI risk-based concentrations (RBCs) for 
residential soil ingestion. 

As specified in the USEPA Region III Soil-to-Groundwater SSLs memo (October 27, 
1999), the soil-to-groundwater SSLs used in this risk assessment were the Region III tap water 
(residential) RBCs multiplied by a dilution attenuation factor (DM)  of 20. The DAF of 20 was 
chosen because Radford AAP is an industrial facility with no users of groundwater; therefore, 
this was deemed protective of human health and the environment. The DAF 20's for the 
constituents presented in this report were derived from the latest USEPA Region III RBC Table 
(October 9,2002). 

The Soil Screening Guidance is a tool developed by the USEPA to help standardize and 
accelerate the evaluation and cleanup of contaminated soils at sites on the National Priorities List 
(NPL) where future residential land use is anticipated. The Soil Screening Guidance provides a 
methodology to calculate risk-based, site-specific SSLs for contaminants in soil that may be used 
to identify areas needing fiuther investigation at NPL sites. SSLs are designed for screening 
purposes. Exceedances of SSLs typically indicate that more detailed assessment is necessary. 
Accordingly, no exceedances of SSLs would indicate that no M h e r  assessment is necessary. 
SSLs are not intended as cleanup levels, and are not intended as trigger levels that require 
remediation. 

SSLs developed in accordance with the Soil Screening Guidance are based on future 
residential land use assumptions and related exposure scenarios. The Radford AAP is an 
industria1 site and will never be used for residential purposes; however, SSLs developed in 
accordance with the Soil Screening Guidance can be used for sites with non-residential land use 
as a tool to conduct a conservative initial screening. As stated in the Soil Screening Gtridance: 
Fuct Slzeet (July, 1996), "Generally, at sites where contaminant concentrations fall below SSLs, 
no further action or study is warranted.. ." 

-- 
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3.1 FACILITY-WIDE BACKGROUND STUDY (IT CORPORATION) 

In August and September 2001, the IT Corporation conducted a Facility-Wide 
Background Study at the Main Manufacturing Area and the New River Unit of Radford AAP in 
accordance with a USEPA Region 111-approved Work Plan. As stated in the Radjbrd Army 
Ammunition Plant Facility- Wide Background Report (December 2001), the primary objective of 
the study was to collect soil samples representative of background conditions to establish a 
baseline for inorganic constituents of concern at Radford AAP. Sampling locations were 
positioned in tree stands to ensure associated soil samples were representative of areas that had 
not been affected by previous site activities or releases. Wherever possible, background sample 
locations were placed in tree stands estimated to predate potential construction activity at each 
location. The background soil samples were analyzed for the USEPA TAL inorganic compounds 
and for the USEPA TCL organic compounds. No TCL organic compounds were detected in the 
background soil samples. 

Following the collection and analysis of the background soil samples, IT Corporation 
initially calculated facility-wide point estimates for the background soil data as confidence limits. 
As a result of discussions with the USEPA and VDEQ, the final facility-wide point estimates for 
the background soil data were calculated as tolerance limits. The use of tolerance limits rather 
than confidence limits evolved fiom comments questioning the use of the 95% upper confidence 
limit (UCL) as the point estimate for the background value. The 95% UCL was originally 
included in the Facility-Wide Background Study as a general point of reference. A confidence 
interval is used for comparisons within a single population. A compliance data set is then 
typically compared to a known standard. Using the 95% UCL as a single point comparison or 
background value, however, is likely to result in classifjmg many chemicals as greater than 
background when they are not. These misclassifications would be due to the 95% UCL 
representing an estimate of the mean. Such misclassifications could occur as often as 50% of the 
time. A tolerance limit is used for comparisons of similar but distinct populations. A 
concentration range is defined fiom a background data set, within which a large proportion of 
compliance data should fall with high probability. Therefore, it was recommended that a 95% 
upper tolerance limit (UTL) be developed in the Background Study for use as point-by-point 
comparisons. 

The 95% UTLs calculated by the IT Corporation for the inorganic constituents detected in 
the background soil samples from the Main Manufacturing Area are summarized in Table 4. 
These facility-wide background values, in conjunction with the Unit-specific background 
concentrations detected in the samples from borings 5GP-16 and 7GP-16, were used in the initial 
comparisons to background for the inorganic constituents detected in the soil samples fiom 
HWMU-5 and HWMU-7, respectively. 
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3.2.1 Comparison of Inorganic Constituent Concentrations to Background 

The initial comparison of the detected inorganic constituent concentrations to background 
concentrations for the soils samples collected from HWMU-5 is summarized in Table 5. The 
maximum detected constituent concentrations were compared to those from background sample 
5GP-16 (3-4') as well as to the facility-wide background concentrations. All of the maximum 
detected constituent concentrations exceeded the concentrations detected in background sample 
5GP-16 (3-4'). However, with the exception of calcium, magnesium, and potassium, the 
maximum detected inorganic constituent concentrations did not exceed the facility-wide 
background concentrations; therefore, the detected inorganic constituents are not considered to be 
constituents of potential concern. Furthermore, due to the fact that calcium, magnesium, and 
potassium are not hazardous constituents as listed in Appendix VIII of 40 CFR Part 261, they are 
not considered to be constituents of potential concern even though their maximum detected 
concentrations exceeded their respective background concentrations. 

3.2.2 Comparison to EPA Region 111 Residential Soil and Soil-to-Groundwater SSLs 

Based on the initial comparison to background concentrations, none of the inorganic 
constituents detected in the soil samples from HWMU-5 were considered to be constituents of 
potential concern. Therefore, only the detected TCL organic constituent 4,4-DDD was compared 
to the USEPA Region I11 residential soil RBC and Soil-to-Groundwater SSL. As shown in 
Table 6, the maximum 4,4-DDD detected concentration of 0.051 mgkg is below the residential 
soil RBC of 2.7 mgkg, and below the soil-to-groundwater DAF 20 SSL of 11 mgkg. Therefore, 
4,4-DDD is not considered to be a constituent of potential concern at HWMU-5. 

3.3.1 Comparison of Inorganic Constituent Concentrations to Background 

The initial comparison of the detected inorganic constituent concentrations to background 
concentrations for the soils samples collected fkom HWMU-7 is summarized in Table 7. The 
maximum detected constituent concentrations were compared to those fkom background sample 
7GP-16 (3-4') as well as to the facility-wide background concentrations. With the exception of 
zinc, all of the maximum detected constituent concentrations exceeded the concentrations 
detected in background sample 7GP-16 (3-4'). The maximum detected concentrations of 
beryllium, calcium, magnesium, potassium, and selenium exceeded their respective facility-wide 
background concentrations. Due to the fact that calcium, magnesium, and potassium are not 
hazardous constituents as listed in Appendix VIII of 40 CFR Part 261, these three constituents 
are not considered to be constituents of potential concern, even though their maximum detected 
concentrations exceeded their respective background concentrations. However, although the 
only detected concentrations of beryllium and selenium were observed in native soil sample 
7GP-3 (10-1 I '), these two constituents were retained for further comparison to the USEPA 
Region Ill  Soil-to-Groundwater SSLs. Thc maximum detected concentrations for the remaining 

-- -- 
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inorganic constituents did not exceed their respective facility-wide background concentrations; 
therefore, these detected inorganic constituents are not considered to be constituents of potential 
concern. 

3.3.2 Comparison to EPA Region 111 Residential Soil and Soil-to-Groundwater SSLs 

Based on the initial comparison to background concentrations, the concentrations of 
inorganic constituents beryllium and selenium detected in native soil sample 7GP-3 (10-11') 
were retained for comparison to the USEPA Region III residential soil RBCs and Soil-to- 
Groundwater SSLs. In addition, the cyanide, 4,4-DDE, and n-nitrosodiphenylamine 
concentrations detected in native soil sample 7GP-3 (10-1 1') and the 4,4-DDD concentration 
detected in base clay sample 7GP-2 (1 3.5-14.5') were compared to the respective USEPA Region 
III residential soil RBCs and Soil-to-Groundwater SSLs. As shown in Table 8, the detected 
concentrations of beryllium, selenium, cyanide, 4,4-DDD, 4,4-DDE, and n-nitrosodiphenylamine 
are all below their respective residential soil RBCs and below their respective soil-to- 
groundwater DAF 20 SSLs. Furthermore, organic constituents 4,4-DDD, 4,4-DDE, and n- 
nitrosodiphenylamine have never been detected in the groundwater at HWMU-7 during annual 
monitoring for the all of the constituents listed in Appendix IX (Groundwater Monitoring List) of 
40 CFR Part 264 as required by the Hazardous Waste Post-Closure Care Permit for the Unit. 
Therefore, beryllium, selenium, cyanide, 4,4-DDD, 4,4-DDE, and n-nitrosodiphenylamine are 
not considered to be constituents of potential concern at HWMU-7. 

3.4 EXPOSURE ASSESSMENT 

HWMU-5 and HWMU-7 are capped using impermeable PVC membranes and 2-3 feet of 
soil; therefore, there is no risk of exposure to human health andlor the environment through 
direct ingestion of the residual material or by inhalation of vapors or fugitive dusts. In addition, 
the constituent concentrations that exceeded their respective background concentrations were 
below their respective USEPA Region III risk-based concentrations (RBCs) for residential soil 
ingestion. 

The only potential exposure pathway is through constituent migration from soil to 
groundwater. However, Radford AAP is an industrial facility with no users of groundwater. 
Furthermore, based on the comparison to the USEPA Region III Soil-to-Groundwater SSLs 
(derived from the Region III tap water RBCs multiplied by a DAF of 20), none of the 
constituents detected at HWMU-5 and at HWMU-7 at concentrations exceeding the facility-wide 
background concentrations are considered to be of concern. Therefore, exposure via constituent 
migrations fi-om soil to groundwater is not considered to be a potential risk. 

- -- 
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4.0 CONCLUSIONS AND RECOMMENDATIONS 

Based on the results of the field investigation, the residual material in HWMU-5 and in 
HWMU-7 is not hazardous and should be left in place. The Units are capped using impermeable 
PVC membranes and 2-3 feet of soil; therefore, there is no risk of exposure to human health 
and/or the environment through direct ingestion of the residual material or by inhalation of 
vapors or fugitive dusts. In addition, the concentrations of the inorganic and organic constituents 
detected in soil samples collected from both Units do not pose a risk to groundwater via 
migration fiom the soil. Therefore, leaving the residual material in place does not pose a threat 
to human health and/or the environment according to VDEQ guidelines and regulations. 
Accordingly, Radford AAP requests that certifications for clean closure for soil be issued for 
both Units. 

4.1 GENERAL GROUNDWATER MONITORING PROGRAM ISSUES 

The groundwater at HWMU-5 and at HWMU-7 currently is monitored in accordance 
with the requirements of the Final Hazardous Waste Post-Closure Care Permit for Hazardous 
Waste Management Units 5, 7 10, and 16 (October 4, 2002). Due to the fact that the results of 
this investigation indicate that the residual material at both Units is not hazardous, Radford AAP 
desires to develop a protocol with which to cease groundwater monitoring at HWMU-5 and 
HWMU-7 under the Final Hazardous Waste Post-Closure Care Permit. This protocol is similar 
to the procedures specified in Permit Conditions V.F. 1 .c and V.F.2.q wherein corrective action 
can be terminated if the Permittees demonstrate that the Groundwater Protection Standard has 
not been exceeded for three (3) consecutive years. In the event that the Groundwater Protection 
Standard is not exceeded for three (3) consecutive years at HWMU-5 andlor HWMU-7, Radford 
AAP will submit to the VDEQ a Minor Modification to the Final Hazardous Waste Post-Closure 
Care Permit petitioning for clean closure for groundwater at HWMU-5 and/or HWMU-7. 

Radford AAP proposes to monitor the groundwater at HWMU-5 for those inorganic 
constituents detected in the October 31, 2002 soil samples that are also listed in Appendix VID 
(Hazardous Constituents) of 40 CFR Part 261, as  well as for the one organic constituent (4,4- 
DDD) detected in the October 31, 2002 soil samples. Radford AAP will monitor for these 
constituents in addition to the constituents listed in the compliance groundwater monitoring list 
for HWMU-5 specified in the Final Hazardous Waste Post-Closure Care Permit, as appropriate. 
Due to the fact that no other organic constituents were detected in the soil samples fiom HWMU- 
5 ,  any organic constituents other than 4,4-DDD detected in groundwater at HWMU-5 would 
have to be derived from an alternate source, and would fall under the jurisdiction of Radford 
AAP7s USEPA Region Ill Corrective Action Program. Radford AAP proposes that groundwater 
monitoring at HWMU-5 would cease in the event that 4,4-DDD is not detected for three (3) 
consecutive years, and in the event that the inorganic constituents are not detected at 
concentrations exceeding their respective USEPA Maximum Contaminant Levels (MCLs) or 
VDEQ Alternate Concentration Limits (ACLs) for three (3) consecutive years. Radford A A P  is 
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an industrial facility with no users of groundwater; therefore, the USEPA MCLs and VDEQ 
ACLs, which are residential drinking water standards, provide conservative standards with which 
to compare the inorganic constituent concentrations detected at the Unit. 

Radford AAP will follow this groundwater monitoring protocol as well as the compliance 
groundwater monitoring protocol specified in the Final Hazardous Waste Post-Closure Care 
Permit until the VDEQ approves Radford AAP's petition for the cessation of groundwater 
monitoring and certifications for clean closure of soil and groundwater have been issued for 
HWMU-5. In accordance with Permit Condition I.J.l, Radford AAP will request a reduction in 
the post-closure period for HWMU-5 upon receipt of certification of clean closure from the 
VDEQ. Radford AAP assumes that certifications for clean closure of soil and groundwater will 
trigger the termination of the post-closure period and signify the completion of post-closure care 
at HWMU-5. 

Radford AAP proposes to monitor the groundwater at HWMU-7 for those inorganic 
constituents detected in the November 1, 2002 soil samples that are also listed in Appendix VIll 
(Hazardous Constituents) of 40 CFR Part 261, as well as for the three organic constituents (4,4- 
DDD, 4,4-DDE, and n-nitrosodiphenylamine) detected in the November 1, 2002 soil samples. 
Radford AAP will monitor for these constituents in addition to the constituents listed in the 
compliance groundwater monitoring list for HWMU-7 specified in the Final Hazardous Waste 
Post-Closure Care Permit, as appropriate. Due to the fact that no other organic constituents were 
detected in the soil samples from HWMU-7, any organic constituents other than 4,4-DDD, 4'4- 
DDE, and n-nitrosodiphenylamine detected in groundwater at HWMU-7 would have to be 
derived from an alternate source, and would fall under the jurisdiction of Radford AAP's USEPA 
Region ID Corrective Action Program. Radford AAP proposes that groundwater monitoring at 
HWMU-7 would cease in the event that 4,4-DDD, 4,4-DDE, and n-nitrosodiphenylamine are not 
detected for three (3) consecutive years, and in the event that the inorganic constituents are not 
detected at concentrations exceeding their respective USEPA MCLs or VDEQ ACLs for three 
(3) consecutive years. Radford AAP is an industrial facility with no users of groundwater; 
therefore, the USEPA MCLs and VDEQ ACLs, which are residential drinking water standards, 
provide conservative standards with which to compare the inorganic constituent concentrations 
detected at the Unit. 

Radford AAP will follow this groundwater monitoring protocol as well as the compliance 
groundwater monitoring protocol specified in the Final Hazardous Waste Post-Closure Care 
Permit until the VDEQ approves Radford AAP's petition for the cessation of groundwater 
monitoring and certifications for clean closure of soil and groundwater have been issued for 
HWMU-7. In accordance with Permit Condition I.J.l, Radford AAP will request a reduction in 
the post-closure period for HWMU-7 upon receipt of certification of clean closure from the 
VDEQ. Radford AAP assumes that certifications for clean closure of soil and groundwater will 
trigger the termination of the post-closure period and signify the conlpletion of post-closure care 
at HWMU-7. 

- -- 
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4.2 TRICHLOROETHENE IN GROUNDWATER AT HWMU-5 

Trichloroethene (TCE) has been detected repeatedly at concentrations exceeding the 
USEPA Maximum Contaminant Level (MCL) of 5 pg/l in four groundwater monitoring wells 
within the monitoring network for HWMU-5. In correspondence to Radford AAP dated 
September 27, 2000, the VDEQ requested that Radford AAP implement a Corrective Action 
Program at HWMU-5 to address the TCE concentrations in groundwater which exceeded the 
USEPA MCL. During a teleconference between the VDEQ and Radford AAP on October 31, 
2000, AAPC stated that, based on historical information for HWMU-5, it was believed that the 
wastes handled at the Unit prior to closure did not contain TCE or other organic compounds. 
Furthermore, TCE concentrations below the USEPA MCL had been detected in the upgradient 
monitoring well for the Unit during previous monitoring events. Therefore, it was believed that 
HWMU-5 was not the source of the TCE detected in the groundwater. In accordance with 
VDEQ guidance and pursuant to 40 CFR 264.99(i), AAPC chose to demonstrate that TCE was 
derived from a source other than HWMU-5. A copy of the Alternate Source Demonstration for 
TrichIoroethene for HWMU-5 is included in Appendix E. 

Historic information regarding operations at HWMU-5 prior to closure indicated that the 
wastes processed through the Unit did not contain TCE. A review of Radford AAP cleaning and 
maintenance practices in the vicinity of HWMU-5 identified areas in which chlorinated solvents 
had been used. An evaluation of historic waste disposal practices in these areas indicated the 
potential for groundwater impact from these operations. Hydrogeologic features such as fracture 

, traces and sinkholes in this area would facilitate the transport of impacted groundwater from 
these potential source areas to certain monitoring wells (5W5B [shallow residuum] and nested 
wells 5 WC21 [shallow residuum], 5 WC22 [mid-depth residuum], and 5 WC23 [deep residuum]) 
within the groundwater monitoring network for HWMU-5. Only these certain monitoring wells 
consistently exhibit TCE concentrations in exceedance of the USEPA MCL of 5 pgll. In 
addition, TCE was detected in upgradient monitoring well 5W8B at a concentration exceeding 
the USEPA MCL during First Quarter 2002. 

TCE was not detected in any of the soil samples collected within and around HWMU-5 
during the October 3 1, 2002 field investigation. Based on the findings of the 2001 ASD as well 
as the October 3 1,2002 field investigation and Year 2002 quarterly groundwater monitoring, it is 
Radford AAP's conclusion that the detected TCE concentrations in groundwater are derived 
from a source other than HWMU-5. Radford AAP assumes that remediation of TCE in 
groundwater in this area will fall under the jurisdiction of Radford AAP's USEPA Region III 
Corrective Action Program, and that TCE concentrations derived from an alternate source will 
not prevent HWMU-5 from receiving certification for clean closure of groundwater based on the 
protocol described in Section 4.1.1 of this report. 

- 
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TABLE 1 

I, 

HAZARDOUS WASTE MANAGEMENT UNIT 5 
SUMMARY OF TAL INORGANIC CONSTITUENTS AND TCL ORGANIC CONSTITUENTS DETECTED IN SOIL SAMPLES 

RADFORD ARMY AMMUNITION PLANT. RADFORD, VIRGINIA 

(background) 

(residual material) 

I 5GP-3 (9-10') 10/31/02 1148001 2.6 
(residual material) 

! ! 

5GP-6(10-11') 10/31102~19400~ 1.6 
(base sand) 

! ! 

H 5GP-8 (7-8') 10/31102 14200: 4.1 
(residual material) ! : 

I 5GP-8 (1 1-12') 10/31102 i 19600; 3.4 
(residual material) 

I 5GP-12 (3-4') 10131/02 196001 2.7 
(adjacent soil) 

! ! 

NOTES: 

I -: Not detected above the Limit of Quantitation (LOQ). 
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TABLE 2 

HAZARDOUS WASTE MANAGEMENT UNIT 7 
SUMMARY OF TAL INORGANIC CONSTITUENTS ANDTCL ORGANIC CONSTITUENTS DETECTED IN SOIL SAMPLES 

RADFORD ARMY AMMUNITION PLANT. RADFORD. VIRGINIA 

~GP-1.5 (3-4') i im i im  1 6650 1 - 
(background) ! 

i i 
7GP-1 (13') 11/01/02 [11100/ 3.8 

(cap) i ; 
0 0 

: ' 
7GP-2 (812') 11/01102 f 8790 2.7 

(resrdual material) 9 ,  , , 
8 0 

i 1 
7GP-2 (13.514.5') 11101102 j19700j 3.1 

(base clay) a . , , . , . , . b 

, 0 
8 0 

7GP-3 (10-11') 11/01/02 ~11700~ 26.1 
(native soil) 0 9 

0 ,  
0 9 
! !  

7GP-4 (3-4') 11/01/02 1 5290 - 
(adjacent soil) s ,  

0 ,  , , , 8 , , 
, , 

7GP-5 (6-11') 11/01/02 1200001 3.5 
(residual material) , , 

0 8 
! !  . . , 3 

, 8 
0 8 

7GP-8 (58') 11/01/02 i224001 2.4 
(residual malerial) , , , b L - 

: : 

NOTES: 
-: Not detected above the Limil of Quanlilation (LOQ) 
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TABLE 3 

SUMMARY OF WASTE CHARACTERIZATION ANALYTICAL RESULTS 
HAZARDOUS WASTE MANAGEMENT UNITS 5 AND 7 

RADFORD ARMY AMMUNITION PLANT, RADFORD, VIRGINIA 

Regulatory 
Units 

mgn -- 

mgn -- 

rngn 

msn 

mgn 

mgn 

m9A 

mgn 

ms/l -- 

ms/1 -- 

ms/l- 
mgll -- 

mgll 

rnsn 

Wl 
rngll 

-. .- 

rndl 
mgll 

mgll 
-. .- 

mgll 

mgkg 

mgn 

msn 

rnsn 

msn 

msn 

msn 

msn 

msn 

mgn 

msn 
% 

mgn 

msn 
S.U. 

-Butanone (methyl ethyl ketone) 

-Methvlphenol 

-Methylphenol 

Benzene 

Carbon Tetrachloride 

Chlorobenzene I F -  
Chloroform 

Chromium 

yanide (Reactivity) i 
gamma-BHC (lindane) U U 

Heptachlor U U 

He~tachlor e~oxide U U 

Hexachlorobenzene 

Hexachlorobutadiene 

Hexachloroethane 

IILead 

II Mercury I U I U 
Methoxvchlor U U 

Moisture 15.3 

Nitrobenzene I U 

Pentachlorophenol I LH 
r i n e  ; : eleniurn 

Silver 

Sulfide (Reactivity) U 

etrachloroethene U U 

1 ~o~a!h~?- Trichloroethene 
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TABLE 4 

FACILITY-WIDE BACKGROUND CONCENTRATIONS 
SUBSURFACE SOIL - MAIN MANUFACTURING AREA 

RADFORD ARMY AMMUNITION PLANT, RADFORD, VIRGINIA 

1 CONSTITUENT 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lead 
Manganese 
Mercury 
Nickel 
Thallium 
Vanadium 
Zinc 

Frequency 
of 

Detection 
22/22 
20122 
19/22 
1 1 122 
12/22 
22/22 
1 6/22 
22/22 
22/22 
22/22 
22/22 
10122 
22/22 
12/22 
22/22 
22/22 

Minimum 
Concentration 

8,710 
1.2 

25.2 
0.79 
0.57 
10.8 
6.8 
3.3 

14,300 
5.6 

39.4 
0.038 
4.8 
1.4 
27 

14.7 

Maximum 
Concentration 

47,900 

Arithmetic Mean 
Concentration 

21,223 

:oefficient 01 
Variation 

0.51 7 
1.16 

0.623 
1.16 

0.805 
0.427 
1.33 

0.61 1 
0.352 
1.84 

0.939 
0.865 
1.01 

0.729 
0.329 
1.28 

Distribution 
Lognormal 
Lognormal 

Normal 
Neither 

Lognormal 
Lognormal 
Lognormal 

Normal 
Normal 
Neither 

Lognormal 
Neither 

Lognormal 
Neither 
Normal 

Lognormal 

35% UTL 
of the 
Mean 
56,307 
64.5 
1 76 
1.3 

3.33 
82.8 
118 
41.4 

59,560 
256 

3,143 
0.1 54 
93.2 
2.61 
110 
674 

11 Source: Radford Army Ammunition Plant Facility-Wide Background Study, IT Corporation. December 2001. 
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TABLE 5 

HAZARDOUS WASTE MANAGEMENT UNIT 5 
COMPARISON OF INORGANIC CONSTITUENT CONCENTRATIONS 

TO BACKGROUND CONCENTRATIONS 
RADFORD ARMY AMMUNITION PLANT, RADFORD, VlRGNlA 

Constituent 
Of 

Potential 
Concern? 

INORGANIC 
CONSTITUENTS 

Aluminum 

NOTES: 
1 Facility-Wide Background Concentrations obtained from the Radford Army Ammunition Plant 

Facility-Wide Background Study Report prepared by IT Corporation, December 2001 
na: Not applicable. A Facility-Wide Background Concentration was not calculated for this constituent. 
-: Not detected above the Limit of Quantitation (LOQ). 

Although the maximum concentrations for calcium, magnesium, and potassium are greater than their 
respective background concentrations, they are not considered constituents of potential concern 
because they are not hazardous constituents as listed in Appendix Vlll of 40 CFR Part 261. 

Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Page 1 of 1 

(mglkg) 
56307 

Maximum 
Unit-Specific 

Soil 
Concentration 

Facility-Wide 
Background 

concentration1 

na 
na 

2.61 
110 
674 

Unit-Specific 
Background 

Concentration 
[~GP-16 (3-4'11 

(mglkg) 
17000 

- 
- 
- 

55.4 
20.2 

(mglkg ) 
19600 no 

- 
- 
- 

64.9 
35.3 

no 
no 
no 
no 
no 



TABLE 6 

HAZARDOUS WASTE MANAGEMENT UNIT 5 
COMPARISON OF DETECTED ORGANIC CONSTITUENT CONCENTRATIONS TO 

USEPA REGION Ill SOIL-TO-GROUNDWATER SOIL SCREENING LEVELS 
RADFORD ARMY AMMUNITION PLANT, RADFORD, VIRGINIA 

NOTES: 
1 USEPA Region Ill Risk-Based Concentration Table, October 9,2002. 
DAF 20: Dilution Attenuation Factor of 20 for constituent migration from soil to groundwater. 

Obtained from USEPA Region Ill Risk-Based Concentration Table, October 9, 2002. 

CONSTITUENTS 

Page 1 of 1 

CAS No. 

Risk-Based 
Concentration 

(RBC) 
~esidential' 

USEPA 
Region Ill 

Groundwater 
DAF 20 

Maximum 
Unit-Specific 

Soil 
Concentration 

Constituent 
Of 

Potential 
Concern? 



HAZARDOUS WASTE MANAGEMENT UNIT 7 
COMPARISON OF INORGANIC CONSTITUENT CONCENTRATIONS 

TO BACKGROUND CONCENTRATIONS 
RADFORD ARMY AMMUNITION PLANT, RADFORD, VlRGNlA 

Constituent 
Of 

Potential 
Concern? 

Maximum 
Unit-Specific 

Soil 
Concentration 

INORGANIC 
CONSTITUENTS 

lanadium 

yes 
no 
no* 

Facility-Wide 
Background 

concentration1 

110 

no* 
no 
no 

Unit-Specific 
Background 

Concentration 
[~GP-16 (3-4'11 

!inc I 674 

no 
no* 
ves 

- 

15.4 
39.7 I 33.8 

Facility-Wide Background Concentrations obtained from the Radford Army Ammunition Plant 

Facility-Wide Background Study Report prepared by IT Corporation, December 2001 
na: Not applicable. A Facility-Wide Background Concentration was not calculated for this constituent. 

-: Not detected above the Limit of Quantitation (LOQ). 
* Although the maximum concentrations for calcium, magnesium, and potassium are greater than their 

respective background concentrations, they are not considered constituents of potential concern 
because they are not hazardous constituents as listed in Appendix Vlll of 40 CFR Part 261. 

61.8 
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TABLE 8 

HAZARDOUS WASTE MANAGEMENT UNIT 7 
COMPARISON OF INORGANIC CONSTITUENTS OF POTENTIAL CONCERN 

AND DETECTED ORGANIC COIVS-TITUENT CONCENTRATIONS TO 
USEPA REGION Ill SOIL-TO-GROUNDWATER SOIL SCREENING LEVELS 

RADFORD ARMY AMMUNITION PLANT, RADFORD, VIRGINIA 

I (mglkg) 1 (mglkg) I 
CONSTITUENTS 

Beryllium 7440-41 -7 160 1200 1.5 no 
Cyanide 57-1 2-5 1600 150 0.69 no - 
Selenium 7782-49-2 390 19 3.5 no 

NOTES: 
1 USEPA Region Ill Risk-Based Concentration Table, October 9, 2002. 
DAF 20: Dilution Attenuation Factor of 20 for constituent migration from soil to groundwater. 

Obtained from USEPA Region Ill Risk-Based Concentration Table, October 9, 2002. 
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Constituent 
Of 

Potential 
Concern? 

CAS No. 

Maximum 
Unit-Specific 

Soil 
Concentration 

Risk-Based 
Concentration 

(RBC) 
~esidential' 

USEPA 
Region Ill 

Groundwater 
DAF 20 



APPENDIX A 

BORING LOGS 



DRAPER ADEN ASSOCIATES 
Engineers Geologists Hydrologists 

LOG OF: 5-GP-I 
(1 of I )  

Project Number: B0227 1-01 

10.5 
Blow 
lounb - 

~ e n t :  Alliant Ammunition and Powder CO. 

+eject: HWMUs 5 & 7 Subsurface Investigation 

mation: Radford, Virginia 
I 

Qorth. 

N 
Value - 

Drilling 
company: Vironex 

Driller: Danny Horsting 
Boring 
~ ~ t h ~ d :  Geoprobe 

East: I ~ogged  by: R MiUer 

s: 
D ~ P ~  
Scale - 

5 

10 

15 

20 

I I I I Reference: Ground Surface 
DESCRIPTION (USC) 

Fill. Dark brown fine silty sand with plant matter, 
wbtltom?Ei!L - -- - - - - -- - --- - A  
CL. Red-bmwn micacwus sandy clay, moist. 
..................... 
SP. Light gray fine to coarse sand, wet. 

CL. Light gray and yellow-bmwn mottled clay, dry. 

SM. Red-brown micacwus silty sand, dry. 

SM. Yellow-bmwn, fine to coarse silty sand with 
little green gravel (compacted residual material), dry. 

SC. Light gray fine to coarse sand, trace clay, damp. 
Boring terminated at 10.5 feet. 

Date: October 31.2002 
WELL 
LOG REMARKS 

Boring backfilled with 
xntoni te. 

Soil sample 5-GP-1 (1-2) 
submitted for analysis. 
Perched water. 
30 mil. PVC. 

Residual material. 

Soil sample 5-GP-1 (9-1 0) 
submitted for analysis. 



DRAPER ADEN ASSOCIATES 
Engineers Geologists Hydrologists 

LOG OF: 5-GP-2 
(1 of 1)  

Project Number: B02271-01 
Drilling 

~I~ent :  Alliant Ammunition and Powder CO. Company: Vironex 

'roject: HWMUs 5 & 7 Subsurface Investigation Driller: Danny Horsting 
Boring 

xation: Radford, Virginia Method: Geoprobe 

~orth:  East: ~ogged  by: R. Miller 

N 
Value - 

I Reference: Ground Surface 
DESCRIPTION (USC) 

Fill. Dark brown fine silty sand with plant matter, 
wktDom-.!L - - - - - - - - - - - - - - A 
CL. Red-brown micaceous sandy clay, moist. 

SP. Light gray fine to coarse sand, wet 

CL. Light gray and yellow-brown mottled clay, dry. 

SM. Red-brown micaceous silty sand, dry. 

SM. Yellow-brown fine to coarse silty sand with 
trace green gravel (compacted residual material) and 
little clay, damp. 

Boring terminated at 10 feet. 

mpleti 
;tratun 
Elev 

roo2 
REMARKS 

3oring backfilled with 
mtonite. 

'ached water. 

10 mil. PVC. 

tesidual material. 



DRAPER ADEN ASSOCIATES 
Engneers Geologists Hydrologists 

LOG OF: 

lo.( - 
Blow 
>aunt - 

Project Number: B02271-01 

/ Reference: Ground Surface 1 S: 
Depth 
Scale - 

5 - 

10- 

15- 

20- 

Dnlling 
company: Vironex 

Driller: Danny Horsting 
Boring 
Method: GeoProbe 

Logged by: R Miller 

k n t :  Alliant Ammunition and Powder Co. 

Iroject: HWMUs 5 & 7 Subsurface Investigation 

scation: Radford, Virginia 

DESCIUPTION (USC) 

Fill. Dark brown fine silty sand with plant matter, 
\ mo4tItomdll, - - - - - - - - - - - - - - A 

CL. Red-brown micaceous sandy clay, moist. 

Vorth: 

SP. Light gray fine to coarse sand, wet. 

East: 

CL. Light gray and yellow-brown mottled clay, dry. 

rota1 I I 

SM. Red-brown micaceous silty sand, dry. 

d '%!?Cite .vel . -  - - - - - - - - - - - - - * 
SM. Yellow-brown fine to coarse silty sand with 
trace green gravel (compacted residual material) and 
little cla d 

'bring LmZL at 10 feet. 

Smtur 
Elev - 

PID 
ppm) 

Octob 
WELL 
LOG REMARKS 

Boring backfdled with 
bentonite. 

Perched water. 

30 mil. PVC. 

Residual material 

Soil sample 5-GP-3 (9- 
submitted for analysis. 



DRAPER ADEN ASSOCIATES 
Engineers Geologists Hydrologists 

LOG OF: 

Project Number: B02271-01 
8 - .... 

~ i e n t :  Alliant Ammunition and Powder Co. 

Blow 
:aunts - 

unlung 
company: Vironex 

N 
Value - 

I 

Driller: Danny Horsting 
Boring 
Method: Ge~probe 

Logged by: R Miller 

)reject: HWMUs 5 & 7 Subsurface Investigation 

mation: Radford, Virginia 

s: 
Scale - 

5 

- 10 

- 15 

- 20 

\lorth: 

I Reference: Ground Surface 

East 

DESCRIPTION (USC) 

Fill. Dark brown fine silty sand with plant matter, 
!!P&tltom-.B- ---- -- - - - - - -- -1 
GP. Granite gravel. 

CL. Red-brown to brown clay with trace gravel, 
moist. 

Boring terminated at 4 feet. 
No residual material encountered. 

lkam 
Elev - 

Date - 
PID 
ppm) 

- 

October 31. 
WELL 
LOG REMARKS 

bring backfilled with 
mtonite. 



DRAPER ADEN ASSOCIATES 0 

Engineers Geologists Hydrologists 

Proiect Number: B02271-01 
- -, 

~lient: Alliant Ammunition and Powder Co. 

,reject: HWMUs 5 & 7 Subsurface Investigation 

za t ion :  Radford, Virginia 
I 

10.0' 1 Elev 
Blow N 

Value - 

Drilling 
company: Vironex 

Driller: Danny Horsting 
Bonng 
~ ~ t h ~ d :  Geoprobe 

Vorth: 

I 

East: I bgged by: R Mdler 

DESCRIPTION (USC) 

Fill. Dark brown fine silty sand with plant matter, 
wistltommi!L- - - - - - - - - - - - - - -J 
CL. Red-brown micaceous sandy clay, moist. 

I 4 1 Reference: Ground Surface I Cornletion 

..................... 
SP. Light gray sand, wet. l- 

Date: October 31, - 
;baturn 
Elev 

---------------------- 
CL. Light gray and yellow-brown mottled clay, dry. 

I02 
REMARKS 

)ring backfilled with 
ntonite. 

---------------------- 
SM. Red-brown micacwus silty sand, dry to damp. 

---------------------- 
SM. Yellow-brown micacwus fine to coarse silty 
sand, trace gravel, moist. 

Boring terminated at 10 feet. 

~ h e d  water. 

I mil. PVC 

.. 
. . . 
. 

. 
. 
. 

. 

. 

sidual material. 
, .. . . . 
. 

. 
. . 
. 

-- 

. 



DRAPER ADEN ASSOCIATES 
Engineers Geologists Hydrologists 

LOG OF: 5-GP-6 
(1 of 1) 

Project Number: B02271-01 
Drilling 

Zlient: Alliant Ammunition and Powder CO. company: Vironex 

Project: HWMUs 5 & 7 Subsurface Investigation Driller: Danny Horsting 
Boring 

Location: Radford, Virginia Method: Geoprobe 

North: East: ~ogged  by: R Miller 

Depth 11.0' 1 Elev 
Blow 

, I  
-- 

I Reference: Ground Surface 

Fill. Dark brown, fine silty sand with plant matter, 

..................... 
SP. Light g a y  fine to coarse sand, wet. 
---------------------- 
CL. Light g a y  and yellow-brown mottled clay, dry. 

---------------------- 
SM. Yellow-brown micaceous s~lty sand, moist. 

---------------------- 
SC. Llght gray fine to coarse sand and brown clay, 
damp. 

Boring terminated at 1 I feet. 

REMARKS 

Loring backfilled with 
entoni te. 

'etched water. 

0 mil. PVC. 

lesidual material. 

;oil sample 5-GP-6 (10-1 1 
ubmitted for analysis. 



DRAPER ADEN ASSOCIATES 
Engineers . Geologists Hydrologists 

LOG OF: 5-GP-7 
(1 of 1) 

Project Number: B02271-01 
Drilling 

X n t :  Alliant Ammunition and Powder CO. company: Vironex 

+ o p t :  HWMUs 5 & 7 Subsurface Investigation Driller: Danny Horsting 
Boring 

xcation: Radford, Virginia Method: Geoprobe 

Vorth: East: Logged by: R Miller 
I I 

4.i 
Blow 
Iounl - 

N 
Value - 

DESCRIPTION (USC) 

I Reference: Ground Surface I ( 
1 

-- 

mpletic - 
;tratUm 
Elev - 

Date: O C ~  
WEL 
LOC 

ober 
H20 

31,2002 
REMARl 

Boring backfilled 
bentonite 



a DRAPER ADEN ASSOCIATES 
Engineers Geologists . Hydrologists 

LOG OF: 5-GP-8 
(1 of 1)  

Blow 
:aunts - 

Project Number: B02271-01 

GS: I Reference: Ground Surface ( 

I N 
Value - 

Drilling 
Company: Vironex 

Driller: Danny Horsting 
Boring 
Method: Geoprobe 

~ogged by: R Miller 

~11ent: Alliant Ammunition and Powder CO. 

Project: HWMUs 5 & 7 Subsurface Investigation 

Location: Radford, Virginia 

Total I I 
~ o r t h :  East: 

12.0' 1 Elev 

. ?  

-- 
Depth 
Scale 

- 

2" quartz gravel. 
CL. Red-brown to dark gray clay, damp. 

DESCRIPTION (USC) 

Fill. Dark brown fine silty sand with plant matter 
I @FLX~!L - - - - - - - - - - - - - - - A 

CL. Red-brown micaceous sandy clay, misL 

5-  

I 

Boring terminated at 12 feet 

- - 
SP. Light gray fine to coarse sand, wet. 

CL. Light gray and yellow-brown mottled clay, dry. 

-SC. Red-brown, micaceous clayey sand, dry. 
SM. Yellow-brown, fine to coarse silty sand with 
little green gravel (compacted residual material), dry. 

WELL 
LOG 

Date: 

REMARKS 

bring backfilled with 
entonite. 

'erched water 

0 mil. PVC. 

October 

Lesidual material. 

31.2002 

I 

;oil sample 5-GP-8 (7-8) 
ubmitted for analysis. 

;Oil sample 5-GP-8 (1 1-1 
ubmitted for analysis. 



DRAPER ADEN ASSOCIATES 
Engneers Geologists Hydrologs~s 

LOG OF: 5-GP-9 
(1 of 1) 

Proiect Number: B02271-01 

Client: Alliant Ammunition and Powder Co. 
Drilling 
company: Vironex 

Project: HWMUs 5 & 7 Subsurface Investigation 

Total 

Driller. Danny Horsting 

10.0 
Blow 
% 

Boring 
Method: Geoprobe 

Logged by: R Miller 

Location: Radford, Virginia 

N 
Value - 

~ o r t h :  

I Reference: Ground Surface 

~ a s t :  

DESCRIPTION (USC) 

Fill. Dark brown line silty sand with plant matter, 
' @ & l ! ~ i i l l ,  - - - - - - - - - - - - - - J 
CL. Red-brown micaceous sandy clay, moist. 

SP. Light gray fine to coarse sand, wet. 

CL. Light gray yellow-brown mottled clay, dry. 

SM. Yellow-brown, fine to coarse silty sand, trace 
green gravel (compacted residual material) with little 
clay, damp. 

Becoming moist. 

SC. Red-brown micacwus sandy clay, moist. 

Boring terminated at 10 feet. 

Date - 
PID 
ppm REMARKS 

bring backfilled with 
mtonite. 

krched water. 

'0 mil. PVC. 

lesidual material. 



DRAPER ADEN ASSOCIATES 
Engineers . Geologists . Hydrologists 

LOG OF: 5-GP-10 
(1 of 1) 

Project Number: B02271-01 
. . Drilling 
hent: Alliant Ammunition and Powder CO. company: Vironex 

Iroject: HWMUs 5 & 7 Subsurface Investigation Driller: Danny Horsting 
Boring 

xation: Radford, Virginia Method: Geopf obe 

iorth: East: hgged  by: R Miller 
rota] I 

. . 
Value 

S: 
D ~ P ~  
Scale DESCRIPTION (USC) 

Fill. Dark brown fine silty sand with plant matter, 

CL. Red-brown micaceous sandy clay, moist. 

October 31.2002 1 Reference: Ground Surface I Cornletion 
S 

SP. Light gray fine to coarse sand, wet. 

Date: 

..................... 
CL. Light gray yellow-brown mottled clay, dry. 

SM. Red-brown micaceous silty sand with black 
mottles, dry. 

Trace gravel. 

Bonng terminated at 10 feet. 

PID 
ppm) 

WELL 
LOG REMARKS 

3oring backfilled with 
mtonite. 

'erched water. 

10 mil. PVC. 

<esidual material. 



DRAPER ADEN ASSOCIATES 
Engineers . Geologists Hydrologists 

LOG OF: 5-GP-11 
(1 of 1)  

Project Number: B02271-01 

Jient: Alliant Ammunition and Powder Co. 

Project: HWMUs 5 & 7 Subsurface Investigation 

Location: Radford, Virginia 
I 

North: 

S: 
Depfi 
Scale - 

5 

10 

15 

. 20 

Drilling 
company: Vironex 

Dnller: Danny Horsting 
Boring 
Method: Geoprobe 

East: I hgged  by: R Miller 

12.0' 

: 

I Reference: Ground Surface I Cornletion Date: 01 
S 

rota1 I 
I 

1 Elev 
N 

Value -- 
DESCRIPTION (USC) 

moist (topsoil). 
..................... 
CL. Red-brown micaceous sandy clay. 

..................... 
SP. Light gray fine to come sand, wet. . . 

- 
hatum 
Elev 

ctober 002 
REMARKS 

bring backfilled with 
~entonite. 

'erched water. 

;O mil. PVC. 



DRAPER ADEN ASSOCIATES 
Engineers Geologisls . Hydrologisls 

LOG OF: 5-GP-I 2 
(1 of 1 )  

Project Number: B02271-01 
7 .  

Drilling 
bent: Alliant Ammunition and Powder Co. company: Vironex 

+eject: HWMUs 5 & 7 Subsurface Investigation Driller: Danny Horsting 
Boring 

mation: Radford, Virginia Method: Geoprobe 

rth: - 
tal 

East: I Logged by: R Miller 
I I I 

4.0' 1 Elev GS: I Reference: Ground Surface 
B' 

..................... 
GC. Gray gravel and brown clay. ..................... 
CL. Brown clay. 

Boring terminated at 4 feet. 
No residual material encountered. 

nnpleti' - 
Stratun 
Elev - - 

- 

Date: - 
PID 
ppm) 

Octob 

REMARKS 

bring backfilled with 
mtonite. 

;oil sample 5-GP-12 (3-4) 
ubmitted. 



DRAPER ADEN ASSOCIATES 0 
Engineers . Geologists . Hydrologists 

LOG OF: 5-GP-13 
(1 of 1) 

Project Number: B0227 1-01 

Blow 
:ounl! - 

Client: Alliant Ammunition and Powder Co. 

Project: HWMUs 5 & 7 Subsurface Investigation 

Location: Radford, Virginia 

North: 

N 
Value 

Drilling 
company: Vironex 

Driller: Danny Horsting 
Boring 
Method: Geoprobe 

East: I ~oggea by: R Miller 
Total I I I 
Depth S: 

Deptl 
Scale 

4.0' I Reference: Ground Surface f 1 Elev 

-- 
DESCRIPTION (USC) 

m. - A ! b l t  - - - - - - - - - - - - - - 
SC. Red-brown fine to coarse clayey sand with 
brown mottles, damp to moist. 

! 

Boring terminated at 4 feet. 
No residual material encountered. 

~mpletia 
i tratum 
Elev 

Date: October 31.2002 
WELL 
LOG REMARKS 

bring backfilled with 
entonite. 
lot waste material. 



DRAPER ADEN ASSOCIATES Y 
Engincers . Geologists Hydrologists 

LOG OF: 5-GP-I 4 
(1 of 1)  

hunts 

S: 

Depth 
Scale 

4.0' 
Blow 

I Reference: Ground Surface I Comuletion Date: I Elev 
N 

Value - 
DESCRIPTION (USC) 

Fill. Dark brown fine silty sand with plant matter, 
rlpistftom~iie - - -- - - - - - -----A 
CL. Brown sandy clay, moist. 

Boring terminated at 4 feet. 
No residual material encountered. 

;baturn 
Elev 

- 
PID 
ppm) 

- 

Octobc 
WELL 
LOG 

002 
REMARKS 

bring backfilled with 
entonite. 

Project Number: B02271-01 
Drilling 
Company: Vironex 

Driller: Danny Horsting 
Boring 
Method: Geopfobe 

Logged by: R. Miller 

client: Alliant Ammunition and Powder CO. 

Project: HWMUs 5 & 7 Subsurface Investigation 

Location: Radford, Virginia 

North: East: 
I I Total 

Depth 
samp 
ID 
S-l 

( 



DRAPER ADEN ASSOCIATES 
Engineers . Geologists Hydrologists 

LOG OF: 5-GP-I 5 
(1  of 1 )  

Proiect Number: B02271-01 

Client: Alliant Ammunition and Powder Co. Drilling 
company: Vironex 

Project: HWMUs 5 & 7 Subsurface Investigation 

Location: Radford, Virginia 

Total 

I 

Driller: Danny Horsting 
Boring 
Method: Goprobe 

North: 

Depth 

s;p , 
S-1 

I GS: I Reference: Ground Surface 
I 

East: 

Depth 
Scale DESCRIPTION (USC) 

Fill. Dark brown fine siltv sand with ~lant  matter. 

~ogged  by: R. Miller 

Boring terminated at 4 feet I No residual material encountered 

~mpleti - 
Sbatun 

Elev - 

Octob 
WELL 
LOG REMARKS 

3oring backfilled with 
mtoni te. 



DRAPER ADEN ASSOCIATES 0 
Engineers Geologists Hydrologists 

LOG OF: 

Project Number: B02271-01 

North: East: I~ogsedby :  ~ h l i l l e r  
rota1 I I I 

~Iient: Alliant Ammunition and Powder CO. 

Project: HWMUs 5 & 7 Subsurface Investigation 

Location: Radford, Virginia 

N 
Value 

Drilling 
company: Vironex 

Dnller: Danny Horsting 
Boring 
Method: G e ~ p r ~ b e  

4.0' 1 Elev 

- 

I 

I Reference: Ground Surface 

Boring terminated at 4 feet. 
No residual material encountered. 

Oc tob 
WELL 
LOG REMARKS 

3oring backfilled with 
mtinite. 

;oil sample 5-GP- 16 (3-4) 
:ubrnined for analysis. 



DRAPER ADEN ASSOCIATES 
Engineers Geologists Hydrologists 

LOG OF: 7-GP-1 
( 1  of 1) 

Project Number: B0227 1-0 1 

16.0 
Blow 
,aunt: 

~Iient:  Alliant Ammunition and Powder Co. 

~roiect: HWMUs 5 & 7 Subsurface Investigation 

N 
Value - 

Drilling 
company: Vironex 

Driller: Danny Horsting 
Boring 
Method: Geoprobe 

h g g e d  by: R Miller 

Location: Radford, Virginia 

I Reference: Ground Surface 1 ~ompleti  
: 

North: 

DESCIUPTION (USC) 

East: 

Fill. Brown fine silty sand, moist. 

CL. Yellow-brown fine to coarse sandy clay, damp. 

SP. Light gray fine to coarse sand, wet. 

SM. Yellow-brown micaceous fine silty sand, dry. 
SM. Yellow-brown fine silty sand with trace gravel, 
green compacted residual material fragments, dry. 

Some gravel. 

CL. Yellow-brown micaceous fine sandy clay with 
little gravel, damp. 

SM. Dark gray fine sand and silt with trace round 
gravel, dry. 

Boring terminated at 16 feet 

Datt - 
P m  
jrpm 

- 

Noven 
WELL 
LOG REMARKS 

3oring backfilled with 
vmtonite. 

hi1 sample 7-GP- I (1 -3) 
:ubmitted for analvsis. 
'etched water. 

10 mil. PVC. 
<esidual material. 

:lay liner. 

iquatic odor. 



DRAPER ADEN ASSOCIATES - 
Engineers Geologists . Hydrologists 

LOG OF: 7-GP-2 
(1 of 1) 

Proiect Number: B02271-01 

Iient: Alliant Ammunition and Powder Co. 

20.11 
Blow 
Count! - 

Drillmg 
Company: Vironex 

N 
Value - 

Dnller: Danny Horsting 
Boring 
Method: Geoprobe 

Logged by: R Miller 

)reject: HWMUs 5 & 7 Subsurface Investigation 

mation: Radford, Virginia 

1 Reference: Ground Surface 1 completi 

Vorth: 

DESCRIPTION (USC) 

Fill. Brown fine silty sand, moist. 

East: 

CL. Yellow-brown fine to coarse sandy clay, damp. 

SP. Light gray fine to coarse sand, wet. 

SM. Yellow-brown fine micacwus silty sand with 
trace gravel, green compacted residual material 
fragments, dry. 

Some gravel 

CL. Red-brown micacwus fine sandy clay, damp. 

SM. Dark gray fine sandy and silt with trace m u d  
gravel Qy. 

Boring terminated at 20 feet. 

WELL 
LOG REMARKS 

Boring backfilled with 
bentonite. 

Perched water. 

30 mil. PVC. 
Residual material. 

Soil sample 7-GP-2 (8- 12) 
submitted for analysis. 

l a y  liner. 
Soil sample 7-GP-2 
:13.5-14.5) submined for 
malysis. 
4quatic odor. 



DRAPER ADEN ASSOCIATES LOG OF: 7-G P-3 
Engineers . Geologisls Hydrologisls (1 of 1) 

Project Number: B02271-01 
. . Drilling 
hent: Alliant Ammunition and Powder CO. company: Vironex 

broject: HWMUs 5 & 7 Subsurface Investigation Driller: Danny Horsting 
Boring 
Method: Geoprobe 

qorth: East: hgged by: R Miller 

mation: Radford, Virginia 
I 

12.0' 1 Elev 
Blow N 

; Value -- 

S: 
3epfi 
Scale 

Reference: Ground Surface I Completion Date: Noven 
I 

DESCRIPTION (USC) 

Fill. Brown fine silty sand, moist 

SP. Light gray fine to coarse sand, wet. 
SM. Yellow-brown, mjcaceous fine silty sand, moist. 
SM. Yellow-brown micaceous fine silty sand with 
trace to little gravel, green compacted residual 
material fragments, dry. 

SM. Dark gray fine sand and silt with trace round 
gravel, dry. 

Boring terminated at 12 feet 

; t r a m  
Elev 

- 
PID 
PPm) 

2002 
REMARKS 

Soring backfilled with 
~entonite. 

'erched water. 
10 mjl. PVC. 
<&dual material. 

9quatic odor. 
hi1 sample 7-GP-3 (1 0- 1 1 
ubmitted for analysis. 



DRAPER ADEN ASSOCIATES 
Engineers Geologists Hydrologists 

LOG OF: 

Project Number: B02271-01 
Drilling 

ZIient: Alliant Ammunition and Powder Co. company: Vironex 
I 

+eject: HWMUs 5 & 7 Subsurface Investigation Driller: Danny Horsting 
Boring 

s a t i o n :  Radford, Virginia Method: Geoprobe 

Vorth: East: h g g e d b y :  ~ h l i l l e r  
I I 

Depth 
samp 
ID - 
S- 1 

S-2 

Blow 
-0unts - 

j: 

Bale - 

5 

10 

15 

20 

I Reference: Ground Surface ( 

DESCRIPTION (USC) 

Fill. Asphalt and gravel. 
SW. Brown fine sand, moist to wet. 

,SM. Dark gray fine sand and silt, wet. ,- 
Boring terminated at 8 feet. 
No residual material encountered. 

imhtm 
Elev 

Noven 
WELL 
LOG REMARKS 

loring backfilled with 

bil sample 7-GP4 (34) 
ubmitted for analysis. 

iquatic odor. 



12.0' 1 Elev 
Blow N 

I Value -- 

DRAPER ADEN ASSOCIATES LOG OF: 7-GP-5 
Engineers Geologists Hydrologists (1 of 1) 

Project Number: B02271-01 

s: 
leptk 
Scale - 

5 

10 

- 15 

20 

I Reference: Ground Surface I Cornletion Date: 

Drilling 
company: Vironex 

Driller: Danny Horsting 
Boring 
Method: GeoProbe 

~ogged by: R MiUer 

~ient :  Alliant Ammunition and Powder CO. 

)reject: HWMUs 5 & 7 Subsurface Investigation 

aation: Radford, Virginia 

DESCRIPTION (USC) 

Fill. Brown fine silty sand, moist. 

dorth: 

CL. Yellow-brown fine to coarse sandy clay, damp. 

East: 

SP. Light gray fine to coarse sand, wet. 

I 

SM. Yellow-brown miiac_eous fine -., 
SM. Yellow-brown fine silty sand with trace gravel 
and green compacted residual material fragments, 
dry. 

CL. Red-brown micaceous fine sandy clay, moist. 

Boring terminated at 12 feet 

;tratum 
Elev REMARKS 

bring backfilled with 

'erched water. 

'0 mil. PVC. 
lesidual material. 

mil sample 7-GP-5 (6- 
ubmitted for analysis. 

31ay liner. 



DRAPER ADEN ASSOCIATES 
Engineers Geologists . Hydrologists 

- .  -11ent: Alliant Ammunition and Powder Co. 

>reject: HWMUs 5 & 7 Subsurface Investigation 

aa t ion :  Radford, Virginia 

Vorth: East: 

Samp 
ID - 

N 
Value - 

I Reference: Ground Surface 
DESCRIPTION (USC) 

Fill. Bmwn fine silty sand, moist. 

CL. Yellow-brown fine to coarse sandy clay, damp. 

SP. Ligbt gray fine to coarse sand, wet. 

~ ~ . - Y ~ ~ w Z b ~ ~ - r m i ~ ~ u s -  f ~ _ " e - s i & ~ n d ~ ~ i ~ .  , 
SM. Yellow-brown fine silty sand with trace mvel 
and green compacted residual material fragments, 
dry. 

CL. Red-brown micaceous fine sandy clay, moist. 

Boring terminated at 12 feet. 

LOG OF: 7-GP-6 
(1 of 1 )  

Project Number: B02271-01 
DI 
Cc 

I 

illing 
,mpany: Vironex 

i k r :  Danny Horsting 
)ring 

Geoprobe 

gged by: R lMiUer 

,mpleti 
Stratun 
Elev - 

Date - 
PID 
ppm) REMARKS 

bring backfilled with 
tentonite. 

'erched water. 
0 mil. PVC. 

lesidual material 

:lay liner. 



DRAPER ADEN ASSOCIATES 
Engineers Geologists Hydrologists 

rota1 I 
Depth 4.0' 

Project Number: B02271-01 

I Blow I 

311ent: Alliant Ammunition and Powder CO. 

Iroject: HWMUs 5 & 7 Subsurface Investigation 

hat ion:  Radford, Virginia 

N 
Value - 

Drilling 
company: Vironex 

~riller: Danny Horsting 
Boring 
Method: Geopr~be 

S: 
D ~ P ~  
Scale - 

5 

- 10 

- 15 

- 20 

vorth: East: Logged by: R Rliller 

DESCRIPTION (USC) 

Boring terminated at 4 feet. 
No residual material encountered. 

Date: 
PID 
ppm) 

- 

Noven 
REMARKS 

bring backfilled with 
entonite. 



DRAPER ADEN ASSOCIATES 
Engineers Geologists Hydrologists 

LOG OF: 7-GP-8 
(1 of 1)  

Proiect Number: B02271-01 

Xent: Alliant Ammunition and Powder Co. 

rota1 I 
Depth 12.0' 

Drilling 
company: Vironex 

Droject: HWMUs 5 & 7 Subsurface Investigation 

Location: Radford, Virginia 

I Blow I 

Vorth. 

Counts 

East: 

N 
Value - ale pth I 

Driller: Danny Horsting 
Boring 
Method: Geoprobe 

Loggedby: RlMiller 

Reference: Ground Surface Cornletion Date: November I 
DESCRIPTION (USC) 

Fill. Brown fine silty sand, moist 

..................... 
CL. Yellow-brown fine to coarse sandy clay, damp. 

SP. Light gray fine to coarse sand, wet. 

SM. Yellow-brown fine silty sand with trace gravel 
and green compacted residual material Fragments, 
dry. 

..................... 
CL. Red-brown micaceous fine sandy clay, moist. 

Boring terminated at 12 feet. 

- 
jtratum 
Elev 

- 
PID 
gpm: 

WELL 
LOG 

2002 
REMARKS 

3oring backfilled with 
mtonite. 

'erched water. 

10 mil. PVC. 
lesidual material. 

;oil sample 7-GP-8 (5-8) 
iubrnitted for analysis. 

:lay liner. 



DRAPER ADEN ASSOCIATES 
VC5 Engineers Geologists . Hydrologists 

LOG OF: 

Project Number: B02271-01 
Drilling 

zlient: Alliant Ammunition and Powder Co. company: Vironex 

>reject: HWMUs 5 & 7 Subsurface Investigation Driller: Danny Horsting 
Boring 

xat ion:  Radford, Virginia Method : GeoProbe 

Jorth. East: I ~oggea by: R W e r  
I 

1 2.0' 1 Eler 
Blow N 

; Value - 

1 Reference: Ground Surface 1 Completic Date: Noven 

- 
PLD 
ppm) 

WELL 
LOG REMARKS DESCRIPTION (USC) 

Fill. Brown fine silty sand, moist. 

CL. Yellow-brown fine to coarse sandy clay, damp. 

soring backfilled with 
lentmite. 

SP. Light gray fine to coarse sand, wet. 
SM. Yellow-brown fine silty sand with trace gravel 
and green compacted residual material fragments, 
dry. 

'erched water. 
i0 mil. PVC. 
ksidual material. 

CL. Red-brown rnicaceous fine sandy clay, 
---- 
moist. :lay liner 

iquatic odor. SM. Dark gray fine sand and silt with trace round 
gravel, dry. 

B o ~ g  terminated at 12 feet. 



DRAPER ADEN ASSOCIATES 
Engineers . Gmlog~sts Hydrologists 

Jlient: Alliant Ammunition and Powder CO. 

+eject: HWMUs 5 & 7 Subsurface Investigation 

Location: Radford. Virginia 

Vorth: East: 
rota1 I I 

I Reference: Ground Surface 
DESCRIPTION (USC) 

Fill. Brown fine silty sand, moist 

12.0' 
Blow 

CL. Yellow-brown fine to coarse sandy clay, damp. 

1 Elev 
N 

Value 

SP. Light gray fine to coarse sand, wet. 

>~.-Y~l~wLb~~-rmj~~usfine s ~ l l y _ . ,  
SM. Yellow-brown fine silty sand with trace gravel 
and green compacted residual material fragments, 
dry. 

CL. Red-brown micaceous fine sandy clay, moist. 

Boring terminated at 12 feet. 

LOG OF: 7-GP-I O 
(1 of 1)  

oject Number: B02271-01 
illing 
brnpany: Vironex 

i l k  Dannv Horsting 
wing 
&hod: Geoprobe 

gged by: R hliller 

Stratum 
Elev 

Date - 
PID 
ppm REMARKS 

bring backfilled with 
mtonite. 

'erched water. 
i0 mil. PVC. 
ksidual material 

:lay liner. 



DRAPER ADEN ASSOCIATES e 
Engineers Geologsts Hydrolog~sts 

LOG OF: 9-GP-11 
( 1  of 1 )  

Project Number: B02271-01 

2.0' 
ow 
unts -- 

:~lent: Alliant Ammunition and Powder CO. 

>reject: HWMUs 5 & 7 Subsurface Investigation 

s a t i o n :  Radford, Virginia 
I 

Vorth: 

N 
Value 

Drilling 
company: Vironex 

Driller: Danny Horsting 
Boring 
~ ~ t h o d :  Geoprobe 

East: I ~ ~ g g e d  by: R Miller 
I I 

DESCRIF'TION (USC) 

Fill. Brown fine silty sand, moist. 

1 Reference: Ground Surface ( Completion Date: 

CL. Yellow-brown fine to coarse sandy clay, damp. 

November 1 

SP. Light gray fine to coarse sand, wet. 

SP-GP. Yellow-brown fine silty sand with trace to 
little gravel, p e n  compacted residual material 
fragments, dry. 

CL. Red-brown rnicaceous fine sandv clav. d a m .  - <, . 
Boring terminated at 12 feet. 

PID 
ppm) 

WELL 
LOG 

2002 
REMARKS 

bring backfilled with 
entonite. 

'erched water. 
;O mil. PVC. 
ksidual material. 

:lay liner. 



DRAPER ADEN ASSOCIATES e 
Engineers Geologists Hydrologists 

LOGOF: 7-GP-I2 
(1 of 1) 

Project Number: B02271-01 

Client: Alliant Ammunition and Powder Co. 
Drilling 
company: Vironex 

Project: HWMUs 5 & 7 Subsurface Investigation 

Total 

Driller: Danny Horsting 

4.0 
Blow 
:aunt! - 

Boring 
Method: GeoProbe 

~ogged  by: R Miller 

Location: Radford, Virginia 

I Reference: Ground Surface 
1 

NO*: 

DESCRIPTION (USC) 

Fill. Asphalt and gravel. 
SW. Brown fine sand, moist to wet 

East: 

Boring terminated at 4 feet. 
No residual material encountered. 

,mpletb 

Elev 

Date: November : 
REMARKS 

Boring backtilled with 
mtoni te. 



DRAPER ADEN ASSOCIATES e 
Engineers . Geologists Hydrologists 

gort - 
rota 
&.! 
Sam 
ID - 
S- l 

Project Number: B02271-01 

East: I Logged by: R hliller 
I I I 

Xent: Alliant Ammunition and Powder Co. 

)reject: HWMUs 5 & 7 Subsurface Investigation 

x a t i o n :  Radford, Virginia 

Value 

Drilling 
company: Vironex 

Driller: Danny Horsting 
Boring 
Method: Geoprobe 

4.0' 1 Elev 
Blow , N 

- 

L 

I Reference: Ground Surface 
DESCRJPTION (USC) 

Fill. Asphalt and gravel. 
SW. Brown fine sand, moist to wet. 

Boring terminated at 4 feet 
No residual material encountered. 

Date - 
PID 
ppm) 

- 

- 

Noven 
WELL 
LOG REMARKS 

br ing  backfilled with 
bentonite. 



DRAPER ADEN ASSOCIATES 0 
Engmeers Geologists Hydrolog~sls 

LOGOF: 7-GP-14 
( 1  of 1)  

Project Number: B02271-01 

Zlient: Alliant Ammunition and Powder Co. 

Project: HWMUs 5 & 7 Subsurface Investigation 

Location: Radford, Virginia 

I Reference: Ground Surface I 

Drilling 
company: Vironex 

Driller: Danny Horsting 
Boring 
~ ~ t h ~ d :  Geoprobe 

North: 

DESCRIPTION (USC) 

I 

East: I logged by: R W e r  

Fill. Asphalt and gravel. 
SW. Brown fine sand, moist to wet. 

I I 

Boring terminated at 4 feet. 
No residual material encountered. 

Date: - 
PlD 
ppm) 

- 

REMARKS 

bring backfilled with 
entonite. 



_C>. DRAPER ADEN ASSOCIATES 
Engineers Geologists Hydrologisls 

LOG OF: 

East: I ~oggea by: R. l ~ i ~ e r  
I I I 

Project Number: B02271-01 

GS: I Reference: Ground Surface 

client: Alliant Ammunition and Powder Co. 

Project: HWMUs 5 & 7 Subsurface Investigation 

N 
Value 

Drilling 
company: Vironex 

Driller: Danny Horsting 

D e p t h  
Scale DESCRIPTION (USC) 

Fill. Amhalt and mvel.  I I---'---- 
SW. Brown fine sand, moist to wet  

Location: Radford, Virginia 

'mi - 
itr; 
E - 
- 

- 

- 

Boring 
Method: Geoprobe 

Date: November I 
PID 
PPm) 

WELL 
LOG REMARKS 

bring backfilled with 
entonite. 



DRAPER ADEN ASSOCIATES e 
Engineers Geologists . Hydrologists 

LOG OF: 7-GP-I 6 
( 1  of 1) 

1 North: 1 East: 

Project Number: B02271-0 1 

L 
- 
Blc 
:OL - 

N 
Value - 

1 

Client: Alliant Ammunition and Powder CO. 

HWMUs 5 & 7 Subsurface Investigation Project: 

I Reference: Ground Surface 

Drilling 
company: Vironex 

Driller: Danny Horsting 

DESCRIPTION OJSC) 

Fill. Asphalt and gravel. 
SW. Brown fine sand, moist to we t  

Boring terminated at 4 feet. 
No residual material encountered. 

~mpleti~ - 
SbatuN 
Elev 

Novem 
WELL 
LOG REMARKS 

bring backfilled with 
nmtonite. 

Soil sample 7-GP- 16 (3-4) 
iubmitted for analysis. 



APPENDIX B 

DATA VALIDATION REPORTS AND 

LABORATORY ANALYTICAL RESULTS 



Radford Army Ammunition Plant (RAAP)-Alliant Techsystems 
Hazardous Waste Management Units 5 and 7 

October 31 -November 1,2002 Soil Sampling Event 
DAA JN: B022 71 -01 

Page 1 of 10 

SW-846 INORGANIC DATA REVIEW SUMMARY 

Draper Aden Associates ( D M )  performed a limited review of the analytical results for 
the October 3 1-November 1, 2002 soil sampling event at hazardous waste management units 5 
and 7, Radford Army Ammunition Plant (RAAP)/Alliant Ammunition and Powder Company, 
Montgomery County, Virginia. Soil samples were collected fiom locations 5GP-1 (1 -2'), 5GP-1 
(9-lo'), 5GP-3 (9-1 O'), 5GP-6 (10-1 1 '), 5GP-8 (7-8'), 5GP-8 (1 1-1 2'), 5 GP-12 (3-4'), 5GP-16 
(3-4'), 7GP- 1 (1 -3'), 7GP-2 (8- 12'), 7GP-2 (1 3.5-1 4.5'), 7GP-3 (1 0- 1 1 '), 7GP-4 (3-4'), 7GP-5 
(6-ll'), 7GP-8 (5-8') and 7 GP-16 (3-4'). 

DAA performed a limited review of the analytical results for twenty-two metal target 
analytes analyzed per SW-846 Method 6010B, one metal target analyte analyzed per SW-846 
7471A and one metal target analyte analyzed per SW-846 9012A. Inductively coupled plasma 
(ICP), cold vapor atomic absorption (CVAA) and colorimetric were the techniques on which the 
individual analytical methods for each of the inorganics were based. 

Soil samples were collected and submitted to the laboratory for analysis of the following 
metals: ICP Method 6010B (aluminum, antimony, arsenic, barium, beryllium, cadmium, 
calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese, nickel, potassium, 
selenium, silver, sodium, thallium, vanadium and zinc), Method 7471A (mercury) and Method 
90 12A (total cyanide). 

Severn Trent Laboratories (STL) of North Canton, Ohio performed the inorganic 
analyses. On behalf of RAAP, STL submitted results to Draper Aden Associates in a final 
certificate of analysis which included sample analytical results as well as relevant documentation 
to verify and validate the results. 

The evaluation of STL's compliance with inorganic analytical methods and validation of 
results presented here are based upon a limited review of QAIQC information including chain of 
custody, case narrative, holding time, preservation procedures, standards, spike analysis on 
sample matrix (S), blank samples analyses (method, calibration and other blanks), and duplicate 
analyses (SD) results. Review was limited to summary sheets provided by the laboratory, unless 
a notable discrepancy in the data package required review of the raw data. Additionally, sample 
results were recalculated and verified for arsenic and cyanide, sample 7GP-3(10-11'). A 
summary of data review results and any observed deviations is provided below. 

STL received the samples on ice and in good condition. All technical holding time 
criteria were met. 



Radford Army Ammunition Plant (MAP)-Alliant Techsystems 
Hazardous Waste Management Units 5 and 7 

October 31 -November 1,2002 Soil Sampling Event 
DAA JN: B022 71 -01 

Page 2 of 10 

Method 601 0B 

The original certificate of analysis appeared complete in its presentation and the data 
were of acceptable quality. The data set exhibited the laboratory's ability to achieve the reported 
limit of quantitation (ZOQ) for each target parameter, as outlined by the method detection limit 
study. 

All instrument calibration and calibration verification criteria were met. Blank samples, 
calibration standards, pre-digestion spikes and duplicates were analyzed as required. All 
laboratory control samples, pre-digestion spikes and duplicates were recovered within control 
limits, except where noted below. Duplicate sample results exhibited acceptable precision, 
where applicable. All LOQ standards exhibited acceptable recovery. Deviations from specific 
quality control criteria that were identified and noted during the data review process are 
summarized below. 

The associated blanks were not interference fiee, however, data qualification was 
necessary for only antimony. Antimony was reported in all samples less than the LOQ, however, 
all antimony results were attributed to laboratory contamination. 

Antimony, chromium, vanadium, recovered low in the matrix spike sample and all results 
for these target parameters were qualified as estimated and should be considered biased low. 

The laboratory presented all results in m a g  and on a dry weight basis. Except where 
noted above, all sample results remain as reported by the laboratory. All results unaffected by the 
data validation process andlor detected less than their corresponding LOQs were validated and 
reported as "U." Refer to the attached table titled "Data Validation Report" for a summary of 
results which required data validation. 

The original certificate of analysis appeared complete in its presentation and the data 
were of acceptable quality. The data set exhibited the laboratory's ability to achieve the reported 
limit of quantitation for mercury and cyanide, as outlined by the method detection limit study. 

All instrument calibration and calibration verification criteria were met. Blank samples, 
LCS samples, pre-digestion spikes and spike duplicates were analyzed as required. All blank 
criteria were met, except where noted below. Laboratory duplicate sample results exhibited 
acceptable precision, where applicable. All laboratory control samples, pre-digestion spikes and 
duplicates were recovered within control limits. Deviations from specific quality control criteria 
that were identified and noted during the data review process are summarized below. 



Radford Army Ammunition Plant (RAAP)-Alliant Techsystems 
Hazardous Waste Management Units 5 and 7 

October 31 -November 1,2002 Soil Sampling Event 
DAA JN= B02271-01 

Page 3 of I 0  

The associated blanks were not interference free, however, data qualification was 
necessary for only cyanide. Cyanide was reported less than the LOQ in 5 GP-l(9-10') and 5- 
GP-6(10-11') and results were attributed to laboratory contamination. Cyanide reported above 
the LOQ in 7GP-3(10-11') was not influence by the observed laboratory blank contamination 
and no data qualification was required. 

The laboratory presented all results in mgkg and on a dry weight basis. Except where 
noted above, all sample results remain as reported by the laboratory. All results unaffected by the 
data validation process andlor detected less than their corresponding LOQs were validated and 
reported as "U." Refer to the attached table titled "Data Validation Report" for a summary of 
results which required data validation. 



Radford Army Ammunition Plant (RAAP)-Alliant Techsystems 
Hazardous Waste Management Units 5 and 7 

October 31-November 1,2002 Soil Sampling Event 
D M  JN: B02271-01 

Page 4 of 10 

INORGANIC DATA EVALUATION 
FOR ICP SW-846 METHOD 6010B-SOILS 

Sample ID: 5GP-1 (1-2'), 5GP-1 (9-lo'), 5GP-3 (9-lo'), 5GP-6 (10-1 l'), 5GP-8 (7-8'), 5GP- 
8 (1 1-12'), 5 GP-12 (3-4'), 5GP-16 (3-4'), 7GP-1 (1-3'), 7GP-2 (8-12'), 7GP-2 
(13.5-14.5'), 7GP-3 (10-1 l'), 7GP-4 (3-4'), 7GP-5 (6-1 l'), 7GP-8 (5-8'), 7 GP-16 
(3-4') 

QC Samples: Lab blanks, Pre-digestion spikes, Duplicates, ICS, LCS, etc. 
Matrix spike/duplicate-7~~5(6- 1 1 ') 

Laboratory: STL, North Canton, OH; SDG A2K040 189 

Does Laboratory analyte list correspond to analyte list requested by D M ?  X y e s  n o  

"IZJ" denotes items reviewed. See Data Validation Summary for additional comments. 

QC DOCUMENTATION CRITERIA 

IZJ Specific LODs for all target analytes 
El Specific LOQs for all target analytes 

TECHNICAL HOLDING TIMES AND PRESERVATION 
REQUIREMENTS: 

0 6 month holding time 

INSTRUMENT CALIBRATION CRITERIA: 

0 1 calibration blank and at least 1 standard 

INITIAL AND CONTINUING CALIBRATION VERIFICATION 
CRITERIA: 

0 10 sample frequency 
Use of calibration blank and check standard 
%R within 90- 1 10% range 
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E. BLANK SAMPLES ANALYSES CRITERIA: 

Methodother Lab Blanks (check only if analyzed) 
El Interference free 
El CCB 10 sample frequency 

F. INTERFERENCE CHECK SAMPLES (ICS) CRITERIA: 

G.  DUPLICATE ANALYSES CRITERIA: 

El One spikelsample duplicate per batch of samples 
El %RPD + 20% for spike/ sample values greater than 5 X LOQ 
El {spike/sample + LOQ) when spike/sample values are less than 5 X LOQ 

H. SPIKED SAMPLES ANALYSES /LCS CRITERIA: 

El %R within 75-125% range/ 80-120% 

I. SAMPLE RESULTS CRITERIA: 

Samples fall within ICP linear concentration ranges 

Revisions: No revisions were required. Prep method 3050B 

DAA conducted a limited data validation of the above noted data set using the data 
package provided by the analyzing laboratory. Data evaluation was conducted using SW-846 
(Test Methods for Evaluating Solid Waste-PhysicaVChemical Methods, USEPA, SW-846, 3rd 
Edition-Final Update I, IVlIA and III) method requirements and CLP data validation guidelines 
(USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data 
Review, February 1994). Validation of this data set is limited to review of items detailed in this 
data review report. 
Validated by: Date: 

Janet C. Frazier 
Senior Environmental Scientist 
Draper Aden Associates 
2206 South Main Street 
Blacksburg, Virginia 24060 
540-552-0444, jfrazier@,daa.com 
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INORGANIC DATA EVALUATION FOR MERCURY- 
BY COLD VAPOR AA METHOD 7471A 

Sample ID: 5GP- 1 (1-2'), 5GP- 1 (9-1 0')' 5GP-3 (9- lo'), 5GP-6 (1 0-1 1 '), 5GP-8 (7-8'), 5GP- 
8 (1 1-12'), 5 GP-12 (3-4'), 5GP-16 (3-4'), 7GP-1 (1-3'), 7GP-2 (8-12'), 7GP-2 
(13.5-14.5'), 7GP-3 (10-1 l'), 7GP-4 (3-4'), 7GP-5 (6-1 l'), 7GP-8 (5-8'), 7 GP-16 
(3-4') 

QC Samples: Lab blanks, Pre-digestion spikes, Duplicates, LCS, 
Matrix spike/duplicate-7GP5(6- 1 1 ') 

Laboratory: STL, North Canton, OH; SDG A2K040189 

Does Laboratory analyte list correspond to analyte list requested by DAA? h e s  n o  

"O" denotes items reviewed. See Data Validation Summary for additional comments. 

QC DOCUMENTATION CRITERIA 

Specific LODs for all target analytes 
Specific LOQs for all target analytes 

METHOD INFORMATION DOCUMENTATION 

@I All target parameters analyzed by requested methods? 

TECHNICAL HOLDING TIMES AND PRESERVATION 
REQUIREMENTS: 

0 28 Day holding time 
Cool 4•‹C 

INSTRUMENT CALIBRATION CRITERIA: 

0 1 calibration blank and 5 standards 
Instrument calibrated for every analytical sequence for every method 
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E. INITIAL AND CONTINUING CALIBRATION VERIFICATION 
CRITERIA: 

10 sample fiequency for CCV 
B %R within 90- 1 10% range 

F. BLANK SAMPLES ANALYSES CRITERIA: 

NA Trip Blank (check only if analyzed) 
NA Equipment Blank (check only if analyzed) 

Methodlother laboratory blanks (check only if analyzed) 
Interference fiee 

El CCB 10 sample fiequency 

G. DUPLICATE ANALYSES CRITERIA: 

El One spikelsample duplicate per batch of samples 
El %RPD + 20% for spikelsample values greater than 5 X LOQ 
El {spikelsample + LOQ) when spikelsample values are less than 5 X LOQ 

H. SPIKED SAMPLES ANALYSES/LCS CRITERIA: 

Pre-digestion matrix spikes for all analytes 
%R within 75-125% rangel80-120% 

I. SAMPLE RESULTS CRITERIA: 

Samples fall within calibration concentration range 

J. Revisions: No revisions were required. 
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DAA conducted a limited data validation of the above noted data set using the data 
package provided by the analyzing laboratory. Data evaluation was conducted using SW-846 
(Test Methods for Evaluating Solid Waste-PhysicaUChemical Methods, USEPA, SW-846, 3rd 
Edition-Final Update I, IyIIA and 111) method requirements and CLP data validation guidelines 
(USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data 
Review, February 1994). Validation of this data set is limited to review of items detailed in this 
data review report. 

Validated by: Date: 

Janet C. Frazier 
Senior Environmental Scientist 
Draper Aden Associates 
2206 South Main Street 
Blacksburg, Virginia 24060 
540-552-0444 
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INORGANIC DATA EVALUATION FOR CYANIDE BY METHOD 9012A 

Sample ID: 5GP-1 (1-2'), 5GP-1 (9-lo'), 5GP-3 (9-lo'), 5GP-6 (10-1 1 '), 5GP-8 (7-8'), 5GP- 
8 (1 1-12'), 5 GP-12 (3-4'), 5GP-16 (3-4'), 7GP-1 (1-3'), 7GP-2 (8-12'), 7GP-2 
(1 3.5-1 4.5'), 7GP-3 (1 0- 1 1 '), 7GP-4 (3-4'), 7GP-5 (6- 1 1 '), 7GP-8 (5-8'), 7 GP- 16 
(3-4') 

QC Samples: Lab blanks, Pre-digestion spikes, Duplicates, ICS, LCS, etc. 
Matrix spikelduplicate-7GP5(6-11') 

Laboratory: STL, North Canton, OH; SDG A2K040 189 

Does Laboratory analyte list correspond to analyte list requested by DAA? X yes n o  

"0" denotes items reviewed. See Data Validation Summary for additional comments. 

QC DOCUMENTATION CRITERIA 

El Specific LODs for all target analytes 
El Specific LOQs for all target analytes 

TECHNICAL HOLDING TIMES AND PRESERVATION 
REQUIREMENTS CRITERIA: 

El 14 days holding time 
Cool 4" C 

INSTRUMENT CALIBRATION CRITERIA: 

0 6 levels plus blank 

INITIAL AND CONTINUING CALIBRATION VALIDATION 
CRITERIA: 

0 20 sample frequency 
0 Use of check standard with every batch of samples 
0 %Rwithin85-115%range(&15%) 

BLANK SAMPLES ANALYSES CRITERIA: 

PI Interference free 
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Verification Blank anaIysis every 20 samples 

DUPLICATE SAMPLE ANALYSES CRITERIA: 

One duplicate for every 20 samples 
%RPD 2 20% for sample values greater than 5 times LOQ 
(Sample * LOQ) when values are less than 5 times LOQ 

SPIKED SAMPLE ANALYSES CRITERIA: 

One spike for every 20 samples 
Spikes fall within 85- 1 1 5% range 

LCS CRITERIA: 

80-120% 

SAMPLE RESULTS CRITERIA: 

El Samples fall within calibration concentration range 

DAA conducted a limited data validation of the above noted data set using the data 
package provided by the analyzing laboratory. Data evaluation was conducted using SW-846 
(Test Methods for Evaluating Solid Waste-PhysicaVChemical Methods, USEPA, SW-846, 3rd 
Edition-Final Update I, MIA, and 111) method requirements and CLP data validation guidelines 
(USEPA Contract Laboratory Program National Functional Guidelines for Inorganic Data 
Review, February 1994). Validation of this data set is limited to review of items detailed in this 
data review report. 

Validated by: 

Janet C. Frazier 
Senior Environmental Scientist 
Draper Aden Associates 
2202 South Main Street 
Blacksburg, Virginia 24060 
540-552-0444 
jfrazier@daa.com 
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SW-846 METHODS 8081A 
VOLATILE DATA REVIEW SUMMARY 

Draper Aden Associates (DAA) performed a limited review of the analytical results for 
the October 3 1 -November 1, 2002 soil sampling event at hazardous waste management units 5 
and 7, Radford Army Ammunition Plant (RAAP)/Alliant Techsystems. Soils samples were 
collected from sixteen sample locations (see page 3 for specific sample identifications). All soil 
samples were analyzed for twenty-eight (28) pesticides and polychlorinated biphenyls (PCBs) per 
USEPA Methods 808 1A. 

Lancaster Laboratories (Lancaster) of Lancaster, Pennsylvania performed the analyses. On 
behalf of R A N ,  Lancaster submitted results to DAA in a final certificate of analysis, which 
included sample analytical results as well as relevant documentation to validate and verify the 
results. 

The evaluation of laboratories' compliance with Method 8081A and validation of the results 
was based on a limited review of the following items: quality control (QC) deliverables package, 
QC history documentation, case narrative, technical holding time and preservation requirements, 
extraction procedures, instrument calibrations, blank analysis, surrogate spike recoveries, 
retention time, matrix spike (MSIMSD) analyses, laboratory control samples (LCS), and internal 
standards requirements, where applicable. A review of all transcriptions from instrument data to 
sample summary sheets was performed. Specific representative calculations were performed. The 
following information is intended to summarize data review results and any observed significant 
deviations from method andlor contractual requirements. 

The laboratory received the samples on ice and in good condition with custody seals intact. 
All technical holding time criteria were met. All sample extraction and analysis holding time 
criteria were met. All preservation criteria were met. 

Method 8081A 

The original certificate of analysis for Method 8081A was complete in its presentation and 
the data were of acceptable quality. The data set exhibited the laboratory's ability to achieve the 
reported limit of quantitation (LOQ) for each target parameter, as outlined by the method detection 
limit study. 

All QC history documentation and QC check sample criteria were met. All initial 
calibration, calibration verification, breakdown check, blank, surrogate, retention time, MSMSD 
and LCS criteria were met. 
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Sample results were reviewed for transcription errors from the instrument data to the 
laboratory report and no errors were noted. Deviations fkom specific quality assurance and 
quality control criteria that were identified during the review process are summarized below. 

Sample analysis by Method 8081A included PCBs. However, since the LCS and 
MS/MSD samples were not spiked with PCBs, all PCB results were qualified as estimated due to 
limited availability of quality control data. 

All sample results were reported on a dry-weight basis. All samples were florisil cleaned. 
To obtain a final result within the instrument calibration range, sample dilutions were required, 
where appropriate. 

Target parameters reported above the LOQ remain as reported by the laboratory. All 
sample results unaffected by the data validation process andlor detected less than their 
corresponding LOQs were validated and reported as "U" (i.e., not detected above the LOQ). Refer 
to the attached table titled "Data Validation Report" for a summary of results which required data 
validation. 
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SW-846 METHOD 8081A (ORGANOCHLORINE PESTICIDESIPCBs) 
GC DATA VALIDATION FOR SOILS 

Sample ID: SGP-l(1-2'), 5GP-l(9-1 O'), SGP-6(10-11'), SGP-3(9-lo'), 5GP-8(7-8'), 
5GP-8(11-12'), 5GP-16(3-4'), SGP-12(3-4'), 7GP-l(1-3'), 7GP-2(8-12'), 
7GP-2(13.5-14.5'), 7GP-3(10-l l'), 7GP-8(5-8'), 7GP-S(6-l l '), 7GP-16(3- 
4'), 7GP-4(3-4') 

QC Samples: 7GP-S(6-11') Matrix spike/Matrix spike duplicate, Extraction Blank, LCS 

Laboratory: Lancaster Laboratories, Lancaster, PA, SDG RARO1-0 1 

Comments: Method 8081A involves the extraction of samples usingSW-846 Method 3550B- 
ultrasonic extraction. Target parameters are separated and quantiJied by GC using electron 
capture detection (ECD). All samples were florisil cleaned 

A. QC DELIVERABLES PACKAGE: 

1. Was case narrative present and signed by a laboratory 
representative? a Y E S  O N 0  

2. Was the Chain of Custody present and signed by a laboratory 
representative? LZIYES O N 0  

3. Were sample results included for all sample locations? OYES O N 0  
4. Did the laboratory parameter list correspond to project 

specific parameter list? OYES O N 0  
5. Were the LOQs reported on sample summary sheets supported by 

the MDL study? El YES 0 NO 
6. Did the electronic deliverable list the correct LOQs? OYES O N 0  

Comments: All QC deliverables requirements were met. 

B. INSTRUMENT QC HISTORY DOCUMENTATION CRITERIA: 

1. Was the specific extraction method specified? OYES O N 0  
2. Was documentation of DDTiEndrin breakdown study provided? YES 0 NO 
3. Were instrument specific LODs for the target parameters provided?O YES 0 NO 
4. Were instrument specific LOQs for the target parameters provided?O YES 0 NO 
5 .  Were instrument specific working ranges for target 

parameters specified? El YES NO 
6. Were sample analysis log sheets provided'? B Y E S  NO 
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7. Were chromatograms and integration reports provided? OYES O N 0  

Comments: All instrument QC history criteria were met. 

C. CHECK SAMPLE CRITERIA: 
(Initial Demonstration of Capability) 

1. Was the check sample data obtained from the instrument that was 
used for analysis? OYES O N 0  

2. Did the check sample contain all required target parameters? a YES NO 
3. Were the check samples analyzed in quadruplicate? a YES NO 
4. Were the average recoveries of the target parameters 

in the check samples reported? YES NO 
5 .  Were the standard deviations for the recoveries of target 

parameters quadruplicated and reported? E?l YES O NO 

Comments: All check sample criteria were met. 

D. TECHNICAL HOLDING TIME AND PRESERVATION CRITERIA: 

1. Was the 7-day sample collection to extraction holding time met? 0 YES q NO 
2. Was the 40-day extraction to analysis holding time met? OYES O N 0  
3. Were the samples received at 4OC (k 2OC)? OYES O N 0  

Comments: All preservation criteria were met. All sample extraction and analysis holding 
time criteria were met. 

E. INITIAL GC CALIBRATION CRITERIA: 

1. Were all target parameters included in the ICAL,? OYESONO 
2. Was a minimum five-point calibration analyzed prior to analysis? IZJYES q NO 
3. Calibration type used by laboratory: External. 
4. Was the % Relative Standard Deviation (%RSD) for all target 

parameter CFs <20% over the established working range? HYES O N 0  
5 .  State the Quantitation Method used by the laboratory: Calibration Factor. 
6. List target parameters with a % RSD >20% over the established 

working range: None. 
Note: U p  to 2 target parameters may exceed the 20% cr~teria. but must be <30%,. 
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7. Was the lowest concentration calibration standard at or below the LOQ, MCL, 
regulatory compliance or action limit? O Y E S O N O  

8. Were calibration standards dropped to meet calibration criteria?ONAOYESO NO 

Comments: All initial calibration criteria were met. The lowest calibration standard for 
4,4-DDD was manually calculated to verify the calibration standard concentration was 
less than the LOQ. 

F. DDT / ENDRIN BREAKDOWN CHECK CRITERIA: 

1. Was a 4,4'-DDT and Endrin standard analyzed every 12-hours? 0 YES q NO 
2. For every 12-hours, was 4,4'-DDE, 4,4'-DDD, Endrin Ketone 

or Endrin Aldehyde present which indicated breakdown? OYES O N 0  
3. Was the calculated % breakdown less than 15%? U N A O Y E S  O N 0  

If no, corrective action must be taken before proceeding with analysis. 

Comments: All DDTEndrin breakdown criteria were met. 

G. CALIBRATION VERIFICATION CRITERIA: 

1. Was a calibration verification (CV) standard performed once 
every 12-hours? 

2. Did target parameter responses have a % Difference (%D) 
within f 1 5%? (For chlordane and toxaphene, quallfy only 3 peaks). 
If no, was a new calibration curve prepared? No. 

3. Was a mid-concentration standard analyzed after each group 
of 20 samples (10 recommended) and at the end of the 
analytical sequence? 

4. Were all target parameters and surrogates included in the CV? 

Comments: All calibration verification criteria were met. 

H. BLANK CRITERIA: 

1. Was a blank analyzed prior to the batch samples? 

OYES O N 0  

OYES O N 0  

OYES 0 NO 
O Y E S O N O  

q YES q NO 
2. Was a blank analyzed after 20 batch samples? O N A O Y E S  O N 0  
3. Was an extraction blank analyzed with the batch samples? El YES 0 NO 
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4 Was a trip blank analyzed per analytical batch? OYES O N 0  
5 .  List target parameters identified in the blanks: None. 

Comments: All blank criteria were met. 

I. SURROGATE CRITERIA: 

1 .  Were all samples, standards, blanks, and checks spiked with 
at least 2 surrogate parameters for dual column analysis? O Y E S O N O  

2.  List surrogate used and laboratory's 
surrogate % recovery range criteria: 

tetrachloro-xylene (TCMX): 40%-130% 
decachlorobiphenyl (DCBP): 40%- 130% 
4-chloro-3-nitrobenzotrifluoride (CNBT): 40%- 130% 

3. List samples whose surrogate % recoveries were not within 
the laboratory range: None 

Comments: All surrogate recovery criteria were met. 

J. RETENTION TIME CRITERIA: 

1 .  Were the daily Retention Time (RT) windows reported? 

Comments: All retention time criteria were met. 

K. MATRIX SPIKE1 MATRIX SPIKE DUPLICATE CRITERIA: 

Was a MSNSD analyzed per sample 
batch or every 20 samples, whichever may occur first? OYES O N 0  
Did the MSNSD contain required target parameters? See comment section 
Was the MS/MSD analyzed on the specific project matrix? OYES O N 0  
List laboratory's matrix spike % recovery 
range criteria: 40%-130%, select analytes 
List matrix spike target parameters not within the recovery 
range criteria: None 
Was a LCS analyzed to address failed matrix 
spike criteria? 
Did the LCS for the failed matrix spike 

O N A U Y E S U N O  
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parameter(s) fall within the recovery range criteria 
and was the problem identified as matrix interference? M N A O Y E S O N O  

8. Were any parameters flagged as estimated concentrations? OYES D N O  
9. List parameters flagged as estimated concentrations: 

Comments: The QC samples were not spiked with PCBs. All PCB results were 
qualified as estimated due to insufficient quality control data. All other matrix spike 
criteria were met. 

L. LABORATORY CONTROL SAMPLE (LCS) CRITERIA: 

1. Was a LCS included in the sample analysis? MYES O N 0  
2. Did the LCS contain all required target pararneters?select anaIytes YES 0 NO 
3. List the LCS parameters and the laboratory's recovery range criteria. 

See certzjicate of analysis. 
4. List the LCS parameters not within the recovery range criteria. None. 

Comments: The LCS was not spiked with PCBs. All PCB results were qualified as 
estimated due to insufficient quality control data. All other LCS data were met. 

M. TARGET PARAMETER IDENTIFICATION: 

1. Were the reported parameters within the retention 
time windows? D N A O Y E S  O N 0  

2. Were retention time shifts observed when compared with 
the last calibration verification? DYES O N 0  

3. Were all reported parameters confirmed? OYES O N 0  
4. Did the initial analysis of any sample have a 

concentration of a target parameter which exceeded 
the instrument calibration range? O N A O Y E S O N O  

5. Were sample dilutions required? MYES O N 0  
6.  Were all parameter concentrations that were recorded 

on the sample quantitation reports accurately transferred 
to the sample summary sheets? OYES O N 0  

Comments: All target parameter identification criteria were met. The 4,4"-DDD sample 
result for 7GP-2(8-12") was manually verified and no calculation discrepancy was 
observed. All results above the LOQ were verified against the instrument data, primary 
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and confirmation data. For results above the LOQ, the disparity between the results fiom 
both columns was acceptable (<40RPD). 

N. D M  CORRECTIVE ACTION TAKEN AND GENERAL COMMENTS: 

Comments: No corrective action was taken. 

LIMITATIONS AND REFERENCES: 

Draper Aden Associates conducted a limited data validation for the above noted data set 
using summary tables and raw data provided by the analyzing laboratory. Data evaluation was 
conducted in general accordance with SW-846 Method requirements (Test Methods for 
Evaluating Solid Wastes - Physical and Chemical Methods, USEPA SW-846, 3rd edition - Final 
Update I, IVIIA and ID) and CLP data validation guidelines (USEPA Contract Laboratory 
Program National Functional Guidelines for Organic Data Review, October 1999). Validation of 
this data set is limited to the items detailed in this report. 

Validated by: Date: 

e 
-Draper Aden Associates w M * S . v * i g * E 5 r & n K d h  

Janet C. Frazier 
Senior Environmental Scientist 
2206 South Main Street 
Blacksburg, Virginia 24060 
540-552-0444 
jfrazier@daa.com 
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METHODS 8260B AND 8270C ORGANIC DATA REVIEW SUMMARY 

Draper Aden Associates (DAA) performed a limited review of the analytical results for 
the October 31-November 1, 2002 soil sampling event at hazardous waste management units 5 
and 7, Radford Army Ammunition Plant (RAAP)/Alliant Techsystems, Montgomery County, 
Virginia. Soil samples were collected h m  locations 5GP-1 (1-27, 5GP-1 (9-lo'), 5GP-3 (9- 
lo'), 5GP-6 (10-ll'), 5GP-8 (7-8'), 5GP-8 (11-12'), 5 GP-12 (3-4'), 5GP-16 (3-4'), 7GP-1 (1- 
3'), 7GP-2 (8-12'), 7GP-2 (13.5-14.5'), 7GP-3 (10-1 1 '), 7GP-4 (3-4'), 7GP-5 (6-1 1 '), 7GP-8 (5- 
87, and 7 GP-16 (3-4'). Soil samples were analyzed for the 33 (thirty-three) volatile parameters 
by Method 8260B and 64 (sixty-four) semivolatile parameters according to Method 8270C. 

Lancaster Laboratories (Lancaster) of Lancaster, Pennsylvania performed the GCMS 
analysis. Lancaster Laboratories submitted results to DAA in a final certificate of analysis, 
which included sampleanalytical results as well as relevant documentation to validate and verify 
the results. 

The evaluation of Lancaster's compliance with Methods 8260B and 8270C and validation 
of the results was based on a limited review of the following items: QC deliverables package, QC 
history documentation, case narrative, technical holding time and preservation requirements, 
instrument performance (tune) check, instrument calibrations, blank analysis, surrogate spike 
recoveries, matrix spike and matrix spike duplicate (MSMSD) analyses, laboratory control sample 
(LCS) data, and internal standard requirements. A review of all transcriptions fiom instrument data 
to sample summary sheets was performed. Specific representative calculations were not performed. 
The following information is intended to summarize data review results and any observed 
significant deviations fiom method andfor contractual requirements. 

Method 8260B 

The revised certificate of analysis for Method 8260B appeared complete in its presentation 
and the data were of acceptable quality. The data set demonstrated the laboratory's ability to 
achieve the reported LOQ, as outlined by the initial calibration data and the method detection 
limit study data. The first calibration level was less than the reported LOQ in all cases. 

All sample holding time criteria, QC history documentation, instrument performance check 
(tuning) criteria, initial calibration, blank, and internal standard requirements were met. All sample 
results were reviewed for transcription errors fiom the instrument data to the laboratory report and 
no errors were noted. Deviations from specific quality assurance/quality control (QAIQC) criteria 
that were identified during the data review process are discussed below. 

Samples collected from HWMU 5 on October 31, 2002 were shipped on ice and under 
chain of custody for overnight delivery to the laboratory. Although samples were packed in ice 
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for shipment, the Lancaster Laboratories Sample Administration Receipt Documentation Log 
noted that only bagged ice was present the morning of November 1, 2002. As well, the cooler 
temperature bottlehlank was recorded as 7OC, which is 1 degree higher than method guidelines 
of 4OC (& 2OC). Sample results for HWMU-5 may be biased slightly low due to elevated 
sample storage temperature. 

All calibration verification criteria were met except acetone, 2-butanone, 2-hexanone and 
1,1,2,2-tetrachloroethane (associated with HWMU-5) and 1,l-dichloroethane (associated with 
HWMU-7) exceeded validation guidelines for percent drift I difference. Results for these 
parameter, where appropriate, were qualified as estimated 

All surrogate criteria were met except for one slightly low surrogate recovery in sample 
5GP-1 (1-2'). Insufficient sample was available for reanalysis. However, the matrix spike 
analysis for this sample had compliant surrogate recoveries. As per validation guidelines all 
results were qualified as estimated for this sample. 

A MS, LCS and LCS duplicate were performed. Due to limited sample volume a MSD 
was not performed. All quality control samples were spiked with all parameters of interest. All 
recoveries and %RPD results, where applicable, were acceptable for all target parameters. 

All target parameter identification and quantitation requirements were met. No target 
parameters were reported above the LOQ in any sample. 

All results were reported on a dry weight basis. All sample results unaffected by the data 
validation process and less than their corresponding LOQs were validated and reported as "U." 
Refer to the attached table titled "Data Validation Report" for a summary of results which required 
data validation. 

Method 8270C 

The original certificate of analysis for Method 8270C was complete and the data were of 
acceptable quality. The data set demonstrated the laboratory's ability to achieve the reported 
LOQ, as outlined by the initial calibration data as well as the method detection limit study data. 

QC history documentation were provided. Sample preservation, instrument performance 
check (tuning), initial calibration, calibration verification, blank, surrogate, MSMSD, LCS and 
internal standard requirements were met. All sample results were reviewed for transcription errors 
fkom the instrument data to the laboratory report and no errors were noted. No deviations fkom 
specific QAIQC criteria were identified during the data review process. 
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METHODS 8260B AND 8270C ORGANIC DATA REVIEW SUMMARY 

Draper Aden Associates (DAA) performed a limited review of the analytical results for 
the October 3 1-November 1, 2002 soil sampling event at hazardous waste management units 5 
and 7, Radford Army Ammunition Plant (RAAP)/Alliant Techsystems, Montgomery County, 
Virginia. Soil samples were collected from locations 5GP-1 (1-2'), 5GP-1 (9-lo'), 5GP-3 (9- 
lo'), 5GP-6 (10-ll'), 5GP-8 (7-a'), 5GP-8 (11-12'), 5 GP-12 (3-4'), 5GP-16 (3-4'), 7GP-1 (1- 
3'), 7GP-2 (8-12'), 7GP-2 (13.5-14.5'), 7GP-3 (10-ll'), 7GP-4 (3-4'), 7GP-5 (6-1 l'), 7GP-8 (5- 
8 7 ,  and 7 GP-16 (3-4'). Soil samples were analyzed for the 33 (thirty-three) volatile parameters 
by Method 8260B and 64 (sixty-four) semivolatile parameters according to Method 8270C. 

Lancaster Laboratories (Lancaster) of Lancaster, Pennsylvania performed the GCMS 
analysis. Lancaster Laboratories submitted results to DAA in a final certificate of analysis, 
which included sample analytical results as well as relevant documentation to validate and verify 
the results. 

The evaluation of Lancaster's compliance with Methods 8260B and 8270C and validation 
of the results was based on a limited review of the following items: QC deliverables package, QC 
history documentation, case narrative, technical holding time and preservation requirements, 
instrument performance (tune) check, instrument calibrations, blank analysis, surrogate spike 
recoveries, matrix spike and matrix spike duplicate (MSMSD) analyses, laboratory control sample 
(LCS) data, and internal standard requirements. A review of all transcriptions fiom instrument data 
to sample summary sheets was performed. Specific representative calculations were not performed. 
The following information is intended to summarize data review results and any observed 
significant deviations fiom method andlor contractual requirements. 

Method 8260B 

The revised certificate of analysis for Method 8260B appeared complete in its presentation 
and the data were of acceptable quality. The data set demonstrated the laboratory's ability to 
achieve the reported LOQ, as outlined by the initial calibration data and the method detection 
limit study data. The first calibration level was less than the reported LOQ in all cases. 

All sample holding time criteria, QC history documentation, instrument performance check 
(tuning) criteria, initial calibration, blank, and internal standard requirements were met. All sample 
results were reviewed for transcription errors fbm the instrument data to the laboratory report and 
no errors were noted. Deviations fiom specific quality assurance/quality control (QAIQC) criteria 
that were identified during the data review process are discussed below. 

Samples collected from HWMU 5 on October 31, 2002 were shipped on ice and under 
chain of custody for overnight delivery to the laboratory. Although samples were packed in ice 
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for shipment, the Lancaster Laboratories Sample Administration Receipt Documentation Log 
noted that only bagged ice was present the morning of November 1, 2002. As well, the cooler 
temperature bottlehlank was recorded as 7"C, which is 1 degree higher than method guidelines 
of 4OC (k 2•‹C). Sample results for HWMU-5 may be biased slightly low due to elevated 
sample storage temperature. All other sample preservation criteria were met. 

All calibration verification criteria were met except acetone, 2-butanone, 2-hexanone and 
1,1,2,2-tetrachloroethane (associated with HWMU-5) and 1 , l  -dichloroethane (associated with 
HWMU-7) exceeded validation guidelines for percent drift / difference. Results for these 
parameters, where appropriate, were qualified as estimated 

All surrogate criteria were met except for one slightly low surrogate recovery in sample 
5GP-l(1-2'). Insufficient sample was available for reanalysis. However, the matrix spike 
analysis for this sample had compliant surrogate recoveries. As per validation guidelines, all 
results were qualified as estimated for this sample. 

A MS, LCS and LCS duplicate were performed. Due to limited sample volume a MSD 
was not performed. All quality control samples were spiked with all parameters of interest. All 
recoveries and %RPD results, where applicable, were acceptable for all target parameters. 

All target parameter identification and quantitation requirements were met. No target 
parameters were reported above the LOQ in any sample. 

All results were reported on a dry weight basis. All sample results unaffected by the data 
validation process and less than their corresponding LOQs were validated and reported as "U." 
Refer to the attached table titled "Data Validation Report" for a summary of results which required 
data validation. 

Method 8270C 

The original certificate of analysis for Method 8270C was complete and the data were of 
acceptable quality. The data set demonstrated the laboratory's ability to achieve the reported 
LOQ, as outlined by the initial calibration data as well as the method detection limit study data. 

QC history documentation were provided. Sample preservation, instrument performance 
check (tuning), initial calibration, calibration verification, blank, surrogate, MSIMSD, LCS and 
internal standard requirements were met. All sample results were reviewed for transcription errors 
fiom the instrument data to the laboratory report and no errors were noted. No deviations from 
specific QAIQC criteria were identified during the data review process. 
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All target parameter identification and quantitation requirements were met. All results 
were reported on a dry weight basis. All sample results unaffected by the data validation process 
and greater than their corresponding LOQs remain as reported by Lancaster Laboratories. All 
sample results less than their corresponding LOQs were validated and reported as "U." Refer to 
the attached table titled "Data Validation Report" for a summary of results which required data 
validation. 
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SW-846 METHOD 8260B (GCNS) VOLATILE ORGANIC DATA VALIDATION 

HWMU-5 
Sample ID: 5GP-1 (1-2'), 5GP-1 (9-lo'), 5GP-3 (9-lo'), 5GP-6 (10-1 1 '), 

5GP-8(7-8'), 5GP-8(11-12'), 5GP-12(3-4'), 5GP-16(3-4') 

H WMU- 7 
Sample ID: 7GP-1 (1-3'), 7GP-2 (8-12'), 7GP-2 (13.5-14.5'), 7GP-3 (10- 

117, 
7GP-4 (3-4'), 7GP-5 (6-1 1 '), 7GP-8 (5-8'), 7 GP- 1 6 (3 -4') 

QC Samples: 5GP-1 (1-2')MS, LCS, LCS DUP, Method Blank 
7GP-5 (6-1 1 ')MS, 7GP-5 (6-1 1 ')MSD, LCS, Method Blank 

Laboratory: Lancaster Laboratories, Lancaster PA; SDG RARO1-01 

Comment: Method 82608 uses a purge and trap system to remove volatile organic target 
analytes from a 5 gram soil sample (SW-846 5035). Parameters are separated and quantljied 
using a capillary column GUMS. 

A. QC DELIVERABLES PACKAGE: 

1. Was the case narrative present and signed by a laboratory 
representative? IZJYES O N 0  

2. Was the Chain of Custody present and signed by a laboratory 
representative? OYES O N 0  

3. Were the sample results included for all sample locations? OYES O N 0  
4. Did the laboratory parameter list correspond to the project 

specific parameter list? OYES O N 0  
5. Did the laboratory parameter list include methylene 

chloride and vinyl chloride for confmational analysis? 0 NA 0 YES 0 NO 
6. Were all parameter LOQs reported on sample summary 

sheets in agreement with the instrument specific MDL study? 0 NAO YES 0 NO 

Comments: All QC deliverables package requirements were met. The MDL study does 
not list the LOQ. However, all LOQs are supported by an acceptable MDL study. A 1 
ppb standard was also analyzed and reported to support limit of detection (LOD) values. 



16'8 

Radford Army Ammunition Plant (RAAP)-Alliant Techsystems 
Hazardous Waste Management Units (HWMU) 5 and 7 

October 31-Novem ber 1,2002 Soil Sampling Event 
D M  JN: B022 71 -01 

Page 5 of 21 

B. QC HISTORY DOCUMENTATION CRITERIA: 

1. Was an instrument specific MDL study provided, which included 
LOD and LOQ values for all target parameters? YES 0 NO 

2. Was the instrument specific working range for each target 
parameter specified? OYES O N 0  

3. Was initial demonstration of capability data provided for 
each target parameter? UYES O N 0  

Comments: QC history documentation criteria were met. MDL study is laboratory 
specific. 

C. TECHNICAL HOLDING TIME AND PRESERVATION CRITERIA: 

1. Was the 14-day sample collection to analysis holding time met? YES 0 NO 
2. Were the samples received at 4OC (f  2OC)? OYES U N O  
3. Was the pH of each sample adjusted to < 2 with HCl? El N A O Y E S O N O  

Comments: All sample holding time criteria were met. 

Samples collected from HWMU 5 on October 3 1, 2002 were shipped on ice and under 
chain of custody for overnight delivery to the laboratory. Although samples were 
packed in ice for shipment, the Lancaster Laboratories Sample Administration Receipt 
Documentation Log noted that only bagged ice was present the morning of November 1, 
2002. As well, the cooler temperature bottlehlank was recorded as 7OC, which is 1 
degree higher than method guidelines of 4OC ( f  2OC). Sample results for HWMU-5 may 
be biased slightly low due to elevated sample storage temperature. All other sample 
preservation criteria were met. 

D. GCIMS INSTRUMENT PERFORMANCE (TUNING) CHECK CRITERIA: 

1. Was analysis of the instrument performance check solution 
performed at the beginning of each 12-hour period during 
which standards or samples were analyzed? ' 

2. Was there documentation of the injection of 5-50 ng 
bromofluorobenzene (BFB)? 

3. Were all ion abundance criteria met? 
4. Were calibration, blank, and sample analyses performed 

within 12 hours of tuning? 

OYES O N 0  
PIYES O N 0  

El YES 0 NO 
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Comments: All instrument performance check criteria were met. 

E. INITIAL G C M S  CALIBRATION CRITERIA: 

S W-846 Criteria: 
1 .  Was the internal standard (IS) which was selected for target 

parameter RF calculation the IS which had the 
closest retention time? MYES NO 

2. Were all target parameters included in the ICAL? El YES NO 
3. Did all ICALs consist of a minimum of 5 calibration levels? O YES NO 
4. Was the lowest concentration calibration standard at or below 

the associated MCL, regulatory compliance, or action limit? 0 NA 0 YES 0 NO 
4. Was the calibration curve developed using the same purge volume 

used for sample analysis? ElYES NO 
6. Were 8260B SPCC criteria met? OYES NO 

- chloromethane (0.100) 
- I ,  1 -dichloroethane (0.100) 
- bromoform (0.100) 
- 1,1,2,2-tetrachloroethane (0.300) 
- chlorobenzene (0.300) 

7. Were 8260B CCC criteria met? (%RSD I 30%) 
- I ,  1 -dichloroethene 
- chloroform 
- 1,2-dichloropropane 
- toluene 
- ethylbenzene 
- vinyl chloride 

O Y E S O N O  

8. Was each target parameter %RSD 5 15%? 0 YES E l  NO 

9. Was the correlation coefficient >0.99 for target parameters 
with 31 5 % RSD? U N A O Y E S O N O  

Method Validation Performance Criteria: 

1 .  Did target parameters and surrogates have % RSDs s 15% 
and >0.99 correlation coefficient? ONA YES 0 NO 

(Evaluate RRFs < 0.05 for potential problems.) 

Comments: All initial calibration criteria were met. 
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F. CALIBRATION VERIFICATION CRITERIA: 

S W-846 Criteria: 

1. Was a calibration verification analyzed at the beginning 
of each 12-hour period following the analysis of the instrument 
performance check and prior to analysis of the method blank and 
samples? The calibration verification may be part of the ICAL or 
analyzed independently during another 12-hour analysis period. 0 YES NO 

2. Were 8260B SPCC criteria met? 
- chloromethane (0.100) 
- 1,l -dichloroethane (0.100) 
- bromofom (0.100) 
- 1,1,2,2-tetrachloroethane (0.300) 
- chlorobenzene (0.300) 

3. Were 8260B CCC criteria met? 
(%Drift or % Difference (%D) within f 20%) 

1,l -dichloroethene 
- chloroform 
- 1,2-dichloropropane 
- toluene 
- ethylbenzene 
- vinyl chloride 

YES 0 NO 

Method Validation Performance Criteria: 

1.  Did all target parameters and system monitoring parameters 
(surrogates) have the % D within + 25.0%? OYES 0 NO 
(Evaluate RRFs < 0.05 for potential problems.) 

If "NO", list parameters that exceed these criteria: 
HWMU-5 

acetone %D = 26% 
2- butanone %D = 41 % 
2-hexanone %D = 35% 
1,2,2,2-tetrachloroethane %D = 28% 

ffFmfUHWMU-7 7 
2,l-dichloroethane %D = 26% 
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DAA Contractual Requirements: 

1. Did all target parameters and system monitoring parameters 
(surrogates) have % Ds within + 25.0%? not applicable for this project 

2. Three parameters may fail to meet maximum % D as 
long as the % D is within + 40.0% 
Did the calibration verification meet this criteria? not applicable for this project 

Comments: All calibration verification criteria were met except acetone, 2-butanone, 2- 
hexanone and 1,1,2,2-tetrachloroethane (associated with HWMU-5) and 1,l- 
dichloroethane (associated with HWMU-7) exceeded validation guidelines for percent 
drift 1 difference. Results for these parameter, where appropriate, were qualified as 
estimated. 

G. BLANK CRITERIA: 

1. Was a method blank analyzed after the calibration standards, 
prior to sample analysis, and once for every 12-hour period 
beginning with the injection of BFB? OYES NO 

2. Was a trip blank analyzed with this sample batch? 0 YES El NO 
3. Were the trip blanks and method blanks interference fiee? OYES 0 NO 
4. List target parameters detected in the blanks: none 
5. Was the level of blank contamination less than 5% of the MCL 

associated with the analyte? NA YES NO 
6.  Did any samples contain high concentrations of VOCs in excess 

of the linear range of the calibration curve? OYES NO 
7. Were one or more blanks analyzed following the high concentration 

sample to prevent cross contamination? El NAOYES O N 0  

Comments: All blank criteria were met. 

H. SURROGATE CRITERIA: 

S W-846 Criteria: 

1. Were the following surrogates used? 
- dibromofluoromethane ( 80%-120%) 
- 4-bromofluorobenzene (74%-12 1 %) 
- toluene-d8 (8 1 %- 1 1 7%) 
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2. Were recoveries within the specified ranges? 0 YES NO 
If "NO", corrective action is required. Flagging of the data as estimated 
is not acceptable until corrective action has been attempted. 

3. Were samples with surrogates outside the 
QC window reanalyzed as required? See comment 

Comments: All surrogate criteria were met except for one slightly low surrogate 
recovery in sample 5GP-1 (1-2'). Insufficient sample was available for reanalysis. 
However, the matrix spike for this sample had compliant surrogate recoveries. As per 
validation guidelines, all results were qualified as estimated for this sample. All other 
surrogate criteria were met. 

I. MATRIX SPIKE, MATRIX SPIKE DUPLICATE CRITERIA: 
(MSNSD Requirements - CLP Guidelines) 

Parameter 

1,l -dichloroethene 
trichloroethene 
benzene 
toluene 
chlorobenzene 

% R Water RPD Water 

1. Was a matrix spike and matrix spike duplicate (MSNSD) analyzed per sample 
batch or every 20 samples, whichever may occur first? See comment 

2. Did the MS/MSD contain additional target parameters? See comment 
3. Was the MS/MSD analyzed on the specific project matrix? See comment 
4. List matrix spike target parameters not within 

laboratory recovery ranges: none 
5.  Was a LCS analyzed to address failed matrix 

spike criteria? See comment 
6 .  Did the LCS for the failed matrix spike 

parameter(s) fall within the acceptable recovery ranges and 
was the problem identified as matrix interference? NA. 

7. Were any parameters flagged as estimated concentrations? NA YES El NO 
8. List parameters flagged as estimated concentrations: none 
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Comments: 
HWMU-5: Due to limited sample volume, a MSD was not performed. A MS, LCS and 
LCS Duplicate were performed. These QC samples were spiked with all parameters of 
interest. All recoveries and %RPD results, where applicable, were acceptable for all 
target parameters. 
HWMU-7: All MS/MSD criteria were met. QC was performed on 7 GP-S(6- 1 1 '). 

J. LABORATORY CONTROL SAMPLE (LCS) CRITERIA: 

1. Was a LCS included in the sample analysis? OYES O N 0  
2. Did the LCS contain all required target parameters? a YES 0 NO 
3. List the LCS parameters and the laboratory's acceptable 

recovery range. Seepage 37-38 and 137-138 of the volatile certzficate of analysis. 
4. List the LCS parameters that exceeded the acceptable recovery range. None. 

Comments: All LCS criteria were met. 

K. INTERNAL STANDARDS CRITERIA: 
1. Were the following internal standards used? 

- fluorobenzene 
- chlorobenzene-ds 
- 1 ,4-dichlorobenzene-d4 

q YES NO 

2. Were internal standard areas within - 50% to + 100% 
of the last calibration verification? OYES NO 

3. Were internal standard retention times within f 30 
seconds of the last calibration verification? YES NO 

4. Were samples failing items 2. andlor 3. above 
reanalyzed as required by the method? NA 0 YES NO 

Comments: All internal standard criteria were met. 

L. TARGET PARAMETER IDENTIFICATION: 

1. Were the RRTs of the reported parameters within 
0.06 RRT units of the standard RRT? 0 NA YES NO 

2. Check the sample spectra against the laboratory standard 
spectra to see that the following criteria were met: 
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Did characteristic ions maximize in the same scan or within 
one scan of each other? D N A  WYES O N 0  

Were all characteristic ions present in the standard spectra 
present in the sample spectra for 
parameters detected above the LOQ? Ell NA YES 0 NO 
Were the relative intensities of the ions between the 
standard and sample spectra within f 30 %? D N A  WYES O N 0  

3. Were all reported parameters confirmed? D N A  OYES O N 0  

Comments: 
HWMU-5: All target parameter identification criteria were met. Acetone was reported 
below the LOQ in several samples. No target parameters were reported above the LOQ 
in any sample. 
HWMU-7: All target parameter identification criteria were met. 1,l -Dichloroethene was 
reported below the LOQ in 7GP-16(3-4'). No target parameters were reported above the 
LOQ in any sample. 

M. TARGET PARAMETER QUANTITATION: 

If the %RSD of a parameter was 15% or less, then the average relative 
response factor should have been used for quantitation. 

If the %RSD of a parameter was greater than 15%, then the quantitation 
should be based on a calibration curve using the first or higher order 
regression fit of the five calibration points (6 calibration points for 2nd order). 

1. List the detected parameters whose %WD was >IS%: none 
a. Was the subsequent quantitation based on a linear 

regression fit? WNA D Y E S O N O  
b. Was the curve forced through the origin? EZINA O Y E S D N O  

2. Did the initial analysis of any sample have a target parameter concentration 
that exceeded the initial calibration range? D N A  DYESEZINO 
-If so, was the sample reanalyzed at a higher dilution? MNA D Y E S O N O  

3. Were the parameter concentrations that were recorded 
on the raw sample quantitation reports accurately transferred 
to the sample summary sheets? O YES NO 

Comments: All target parameter quantitation criteria were met. 
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N. LIBRARY SEARCHES: 

Comments: Library searches were not requested with this data set. 

0 .  DAA CORRECTIVE ACTION TAKEN AND GENERAL COMMENTS: 

Comments: DAA requested, and Lancaster Laboratories provided, method detection 
limit study and initial demonstration of proficiency documentation- 

Sample results for HWMU-5 were originally reported on an "as received" basis without 
dry weight factors. Lancaster Laboratories provided revised sample results including the 
dry weight factors. 
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SW-846 METHOD 8270C (GCJMS) SEMIVOLATILE ORGANIC DATA VALIDATION 

Sample ID: 5GP-1 (1-27, 5GP-1 (9-lo'), 5GP-3 (9-lo'), 5GP-6 (10-1 1 '), 
5GP-8 (7-8'), 5GP-8 (1 1-12'), 5 GP-12 (3-4')' 5GP-16 (3-4') 
7GP-1 (1-3')' 7GP-2 (8-12'), 7GP-2 (13.5-14.5')' 7GP-3 (10-1 1 '), 
7GP-4 (3-4'), 7GP-5 (6-1 l'), 7GP-8 (5-a'), 7 GP-16 (3-4') 

QC Samples: 7GP-5 (6-1 1 ') MSIMSD, LCS, Extraction Blank 

Laboratory: Lancaster Laboratories, Lancaster PA, SDG RARO 1-01 

Comment: Semivolatile (a Ra, basdneutral and acid exiractables) analysis involves sample 
preparation using SW-846 Method 3550B-ultrasonic mtraction. The semivolatile extracts are 
concentrated through evaporation. Target analytes are separated and quantified using 
capillary column GC/1MS. 

A. QC DELIVERABLES PACKAGE: 

1. Was the case narrative present and signed by a laboratory 
representative? YES 0 NO 

2. Was the Chain of Custody present and signed by a laboratory 
representative? B Y E S O N O  

3. Were the sample results included for all sample locations? O Y E S O N O  
4. Did the laboratory parameter list correspond to the project 

specific parameter list? IZIYESONO 
5. Were all parameter LOQs reported on sample summary 

sheets in agreement with the instrument specific MDL study? BNAO YES O N 0  

Comments: All QC deliverables package criteria were met. All LOQs were supported by 
an acceptable MDL study. Additionally, Lancaster Laboratories provided a calibration 

standard at 1 ppm to verify instrument sensitivity at the LOD level. 

B. QC HISTORY DOCUMENTATION CRITERIA: 

1. Were the instrument specific LODs for target parameters provided?O YES 0 NO 
2. Were the instrument specific LOQs for target parameters provided?O YES 0 NO 
3. Was the instrument specific calibration range for each target 

parameter specified? YES NO 
4. Was initial demonstration of capability data provided for all 
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target parameters? OYES O N 0  

Comments: All QC history documentation criteria were met. 

C. TECHNICAL HOLDING TIME AND PRESERVATION CRITERIA: 

1. Was the 7-day sample collection to extraction holding time met? 0 YES 0 NO 
2. Was the 40-day extraction to analysis holding time met? BYES O N 0  
3. Were the samples received at 4OC (+ 2OC)? a Y E S  U N O  

Comments: The sample collection to extraction and extraction to analysis holding times 
were met. All preservation criteria were met. 

D. GCIMS INSTRUMENT PERFORMANCE CHECK CRITERIA: 
(Tuning, Injection Port And Column Performance) 

1. Was analysis of the instrument performance check solution 
performed at the beginning of each 12-hour period of 
standard andlor sample analysis? El YES 0 NO 

2. Was there documentation of the injection of 50 ng of DFTPP? El YES 0 NO 
3. Were all ion abundance criteria met? ETIYES O N 0  
4. Was the injection port inertness verified by analysis of 

4,4'-DDT? OYES O N 0  
If no, does associated data require qualification? 0 NA YES NO 
Was the injection port inertness check acceptable? NA YES 0 NO 

5.  Was column performance checked through the analysis of peak 
tailing of pentachlorophenol and benzidine? ElYES O N 0  

If no, does associated data require qualification? 0 NA 0 YES 0 NO 
Was column performance check acceptable? O N A O Y E S O N O  

Comments: All GCMS instrument performance check criteria were met. 

E. INITIAL GC/MS CALIBRATION CRITERIA: 

S W-846 Criteria: 

1. Were the initial calibrations (ICAL) and any directly associated 
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blanks and samples analyzed within 12-hours of the associated 
instrument performance (tune) check? El YES 0 NO 
Were quantitation ions, used and listed on data, randomly 
checked against primary quantitation ions as required by 
Method 8270C and the RFP? YES 17 NO 
Were all target parameters included in the ICAL? OYES O N 0  
Did the ICAL consist of a minimum of 5 calibration levels? OYES O N 0  
Was the lowest concentration calibration standard at or below 
the associated MCL, regulatory compliance, or action limit? YES 0 NO 
Were calibration levels removed fiom the curve that would 
negatively impact the data integrity? OYES O N 0  

Were 8270C SPCC criteria met? 
(Relative Response Factor-average(l3R.F) 2 0.050) O N A O Y E S O N O  

- N-nitroso-di-n-propylamine 
- Hexachlorocyclopentadiene 
- 2,4-Dinitrophenol 
- 4-nitrophenol 

Were 8270C B/N Fraction parameter criteria met? 
( % Relative Standard Deviation (%RSD) 1 30%) 

- acenaphthene 
l,4-dichlorobenzene 

- hexachlorobutadiene 
- N-nitrosodiphenylamine 
- Di-n-octyl phthalate 
- fluoranthene 
- benzo(a)pyrene 

O N A O Y E S O N O  

Were 8270C Acid Fraction parameter criteria met? 
( % Relative Standard Deviation (%RSD) 1 30%) O N A O Y E S O N O  

- 4-chloro-3-methylphenol 
- 2,4-dichlorophenol 
- 2-nitrophenol 
- phenol 
- pentachlorophenol 
- 2,4,6-trichlorophenol 

Was each target parameter %RSD I 15%? 
(with the exception of SPCCICCC compounds) O N A O Y E S O N O  
Was the correlation coefficient or coefficient of determination 
>0.99 for target parameters with 2 15 % RSD 
(with the exception of SPCCICCC compounds)? IZINAOYESONO 
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Radford Army Ammunition Plant (RAAP)-Alliant Techsystems 
1 1  I 

Hazardous Waste Management Units (HWMU) 5 and 7 
October 31-Novem ber 1,2002 Soil Sampling Event 

DAA JN: B022 71-01 

Method Validation Performance Criteria: 

1. Did target parameters and surrogates (with the exception of SPCCI 
CCC compounds)that have % RSDs 2 15% have >0.99 
correlation coefficient or coefficient of determination? U N A O Y E S U N O  
(Evaluate RRFs < 0.05 for potential problems.) 

Comments: All initial calibration criteria were met. 
ICAL performed on October 1 5,2002 - Instrument ID HP06754. 

F. CALIBRATION VERIFICATION CRITERIA: 
S W-846 Criteria: 

1. Was a calibration verification analyzed at the beginning 
of each 12-hour period following the analysis of the instrument 
performance check and prior to analysis of the method blank and 
samples? The calibration verification may be part of the ICAL 
or run independently on another 12-hour analysis period. El YES I7 NO 

2. Were 8270C SPCC criteria met? 
(Relative Response Factor (RRF) 2 0.050) ElYES O N 0  

3. Were all 13 8270C CCC criteria met? 
(%D within _+ 20%) ElYES O N 0  

Method Validation Performance Criteria: 

1. Did all target parameters and system monitoring 
parameters (surrogates) have % Ds within _+ 25.0%? 
(Evaluate RRFs < 0.05 for potential problems.) 
If "NO", list parameters that exceed this criterion: 

a Y E S  U N O  

DAA Contractual Requirements: 

1. Did all target parameters and system monitoring parameters 
(surrogates) have % Ds within f 25.0%? not applicable for this project 

2. Five parameters, in each standard mix, may fail to meet maximum % D as  
long the % D is within f 40.0% 
Did calibration verification meet this criteria? not applicable for this project 
Jf "NO7', explain. 



\ l  
Radford Army Ammunition Plant (RAAP)-Alliant Techsystems 

Hazardous Waste Management Units (HWMU) 5 and 7 
October 31-November 1,2002 Soil Sampling Event 

DAA JN: B022 71-01 
Page 17 of  21 

Comments: All calibration verification criteria were met. 

G. BLANK CRITERIA: 

1. Was a methodlextraction blank analyzed on each GCMS system 
used for sample analysis? IZIYES O N 0  

2 .  Was a trip blank analyzed with this sample batch? OYES O N 0  
3. Were the blank samples interference fiee? YES 0 NO 
4. Was the level of blank contamination less than 

5% of the MCL? IZINAOYES O N 0  
5 .  List target parameters detected in the blanks: 

none 

Comments: All blank criteria were met. 

H. SURROGATE CRITERIA: 

1. Were the following surrogates used? 
- phenol - & (24%- 1 1 3%) 
- 2-fluorophenol (25%-121%) 
- 2,4,6-tribromophenol (1 9%- 122%) 
- nitrobenzene - d8 (23%- 120%) 
- 2-fluorobiphenyl (25%-12 1 %) 
- p-terphenyl - d14 (18%-137%) 

El YES 17 NO 

2. Were recoveries within the specified ranges? OYES O N 0  
3. Were any two baseheutral or acid surrogates out of 

specification or did any one baseheutral or acid extractable 
surrogate have a recovery of less than lo%? OYES O N 0  
If yes, was a reextraction and reanalysis performed to confirm 
that the non-compliance was due to sample matrix effects rather 
than laboratory deficiencies? O N A O Y E S  O N 0  

Comments: All surrogate requirements were met. (Lancaster Laboratories used 
laboratory derived surrogate limits as suggested by SW-846.) 
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Radford Army Ammunition Plant (RAAP)-Alliant Techsystems 

Hazardous Waste Management Units (HWMU) 5 and 7 
October 31-Novem ber 1,2002 Soil Sampling Event 

DAA JN: B022 71-01 

I. MATRIX SPIKE1 MATRIX SPIKE DUPLICATE CRITERIA: 
(MSMSD Requirements - CLP Guidelines) 

Parameter % R Water % RPD Water 
Phenol 12-1 10 42 
2-Chlorophenol 27- 1 23 40 
N-Nitroso-di-n-propylamine 41-116 3 8 
4-ChIoro-3-methylphenol 23-97 42 
Acenaphthene 46-1 18 3 1 
4-Nitrophenol 10-80 50 
2,4-Dinitrotoluene 24-96 3 8 
Pyrene 26-127 3 1 

Was a matrix spike and matrix spike duplicate (MSMSD) analyzed per sample 
batch or every 20 samples, whichever may occur first? OYES O N 0  
Did the MSMSD spike contain additional target parameters? OYES O N 0  
Was the MS/MSD analyzed on the specific project matrix? a Y E S  O N 0  
List MSMSD target parameters not within acceptable 
laboratory recovery ranges: none 
Was a LCS analyzed to address failed matrix 
spike criteria? O N A O Y E S  O N 0  
Did the LCS for the failed matrix spike 
parameter(s) fall within the acceptable recovery ranges and 
was the problem identified as matrix interference? O N A O Y E S  O N 0  
Were any parameters flagged as estimated concentrations? OYES O N 0  
List parameters flagged as estimated concentrations: none 

Comments: MS/MSD analyses were performed on sample 7GP-5(6-11') and all method 
requirements were met. 

J. LABORATORY CONTROL SAMPLE (LCS) CRITERIA: 

1. Was a LCS included in the sample analysis? OYES O N 0  
2. Did the LCS contain all required target parameters? OYES O N 0  
3. List the LCS target parameters and laboratory recovery range. 

Seepage 402-403 of the semivolatile certificate of analysis. 
4. List the LCS parameters which exceeded the acceptable recovery range: none 

Comments: All LCS criteria were met. 
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Radford Army Ammunition Plant (RAAP)-Alliant Techsystems 
1 1 4  

Hazardous Waste Management Units (H WMU) 5 and 7 
October 31-November 1,2002 Soil Sampling Event 

DAA JN: B022 71 -01 

K. INTERNAL STANDARDS CRITERIA: 

1. Were the following internal standards used? 
- 1 ,4-Dichlorobenzene-d4 
- Naphthalene-dB 
- Acenapththene-dl,, 
- Phenanthrene-dlo 
- Chrysene-d12 
- Perylene-d12 

2. Were internal standard areas within _+ 50% 
of last calibration verification? 

3. Were internal standard retention times within 
2 30 seconds of last calibration verification? 

El YES 0 NO 

Comments: All internal standard criteria were met. 

L. TARGET PARAMETER IDENTIFICATION: 

1. Were the RRTs of the reported parameters within + 0.06 
RRT units of the standard RRT? 0 NA OYES 0 NO 

2. Check the sample spectra against the laboratory standard 
spectra to see that the following criteria were met: 

Did characteristic ions maximize in the same scan or within 
one scan of each other? 0 NA OYES 0 NO 

Were all characteristic ions present in the standard spectra 
present in the sample spectra for 
parameters detected above the LOQ? NA OYES 0 NO 
Were the relative intensities of the ions between the 
standard and sample spectra within + 30 %? NA OYES 0 NO 

3. Were all reported parameters confirmed? UNA OYES 0 NO 

Comments: All target parameter identification requirements were met. 

M. TARGET PARAMETER QUANTITATION: 

If the %RSD of a parameter was 15% or less, then the average relative 
response factor should have been used for quantitation. 
If the %RSD of a parameter was greater than 15%, then the quantitation 
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Radford Army Ammunition Plant (RAAP)-Alliant Techsystems 

Hazardous Waste Management Units (HWMU) 5 and 7 
October 31 -November 1,2002 Soil Sampling Event 

DAA JN: B022 71 -01 

should be based on a calibration curve using the first or higher order 
regression fit of the five calibration points (6 calibration points for 2nd order). 

1.  List the parameters detected above the LOQ whose %RSD was >15%: none 
a. Was the subsequent quantitation based on a linear 

regression fit? El NA DYES 0 NO 
b. Was the curve forced through the origin? NA OYES NO 

2. Did the initial analysis of any sample have a concentration of a 
target parameter that exceeded the initial calibration range? 0 YESLZINO 
-If so, was the sample reanalyzed at a higher dilution? El NA 0 YES 0 NO 

3. Were the parameter concentrations that were recorded 
on the raw sample quantitation reports accurately transferred 
to the sample summary sheets? mYES NO 

Comments: Target parameter quantitation criteria were met. 

N. LIBRARY SEARCHES: 

Comments: Library searches were not requested with this data set. 

0 .  D M  CORRECTIVE ACTION TAKEN AND GENERAL COMMENTS: 

Comments: No corrective action was required. 
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Radford Army Ammunition Plant (RAAP)-Alliant Techsystems 
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Hazardous Waste Managem en? Units (H WMU) 5 and 7 
October 31-November 1,2002 Soil Sampling Event 

D M  JM B022 71-01 

LIMITATIONS AND REFERENCES: 

Draper Aden Associates conducted data validation of the above noted data set using 
summary tables and raw data provided by the analyzing laboratory. Data validation was 
conducted in general accordance with SW-846 Method requirements (Test Methods for 
Evaluating Solid Wastes - Physical and Chemical Methods, USEPA SW-846, 3rd edition - Final 
Update I, II/IIA and m) and CLP data validation guidelines (USEPA Contract Laboratory 
Program National Functional Guidelines for Organic Data Review, October, 1999). Validation of 
this data set is limited to the items detailed in this report. 

Validated by: Date: 

a 
-Draper Aden Associates 
t3 k ! & x r i g * S \ N 3 m g * w *  

Jeanie Flint 
Environmental Scientist 
2206 South Main Street 
Blacksburg, Virginia 24060 
540-552-0444 
jlint@,daa.com 

P BO2'2OO BOZZ7I'B02271-OI~Work'Val~da1e\OCT & NOV 02 GCMS SOILVOA & SVOA doc 



Data Validation Report. All soil results in mglkgldry weight basis. 
Alliant-Hazardous Waste Management Unit 5 and 7 Event Date: 10/31/02-11/1/02 

Laboratory Validated 

Aluminum 

Aluminum 

Aluminum 

Aluminum 

Aluminum 

Aluminum 

Aluminum 

Aluminum 

Aluminum 

Aluminum 

Aluminum 

Aluminum 

Aluminum 

Aluminum 

Aluminum 

Aluminum 

Antimony 

Antimony 

Antimony 

Antimony 

Antimony 

Antimony 

Antimony 

Antimony 

Antimony 

Antimony 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

Result < LOQ. Calibration blank contamination. Low 
matrix spike recovery. Result biased low. 

Result < LOQ. Calibration blank contamination. Low 
matrix spike recovery. Result biased low. 

Result < LOQ. Calibration blank contamination. Low 
matrix spike recovery. Result biased low. 

Result < LOQ. Calibration blank contamination. Low 
matrix spike recovery. Result biased low. 

Result < LOQ. Calibration blank contamination. Low 
matrix spike recovery. Result biased low. 

Result < LOQ. Calibration blank contamination. Low 
matrix spike recovery. Result biased low. 

Result < LOQ. Calibration blank contamination. Low 
matrix spike recovery. Result biased low. 

Result < LOQ. Calibration blank contamination. Low 
matrix spike recovery. Result biased low. 

Result < LOQ. Calibration blank contamination. Low 
matrjx spike recovery. Result biased low. 

Result < LOQ. Calibration blank contamination. Low 
matl-iu sp~ke recovery. Result biased low 

I<csulr ' LOQ ('al~hrarion blank conla~ninatlon I on 
niallnu sp~ke iectwciv Resull hi;tscd lo\\ 

SEE LAST PAGE FOR DATA Q~1AI.IFIER DEFINITIOSS. 
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Data Validation Report. All soil results in mglkgldry weight basis. 
Alliant-Hazardous Waste Management Unit 5 and 7 Event Date: 10/31/02-11/1/02 

Laboratory Validated 
Sample ID Analyte Result Result LOQ Validation Notes 

Antimony 

Antimony 

Antimony 

Antimony 

Antimony 

Arsenic 

Arsenic 

Arsenic 

Arsenic 

Arsenic 

Arsenic 

Arsenic 

Arsenic 

Arsenic 

Arsenic 

7GP-2(13.5-14.5') Arsenic 3.1 

Arsenic 

Arsenic 

Arsenic 

Arsenic 

Arsenic 

Arsenic 

Arsenic 

Barium 

Barium 

Barium 

Barium 

Barium 

Barium 

Barium 

Hanun1 

Result < LOQ. Calibration blank contamination. Low 
matrix spike recovery. Result biased low. 

Result < LOQ. Calibration blank contamination. Low 
matrix spike recovery. Result biased low. 

Result < LOQ. Calibration blank contamination. Low 
matrix spike recovery. Result biased low. 

Result < LOQ. Calibration blank contamination. Low 
matrix spike recovery. Result biased low. 

Result < LOQ. Calibration blank contamination. Low 
matrix spike recovery. Result biased low. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

Result < LOQ. 

No action taken. 

No action taken. 

No action taken. 

Result < LOQ. 

No action taken. 

No action taken. 

Result < LOQ. 

Result < LOQ. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

- - 

SEE 1.AST PAGE FOR DATA QUALIFIER DEFINITIONS. dx 
I =Draper Aden Associates , 
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Data Validation Report. All soil results in mglkgldry weight basis. 
Alliant-Hazardous Waste Management Unit 5 and 7 Event Date: 1013 1102-1 1/1/02 

Laboratory Validated 
Sample ID Analyte Result Result LOQ Validation Notes 

7GP-l(l-3') Barium 

7GP-16(3-4') Barium 

7GP-2(13.5-14.5') Barium 

Barium 

Barium 

Barium 

Barium 

Barium 

Barium 

Barium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Beryllium 

Cadmium 

Cadmium 

Cadmium 

Calcium 

Calcium 

Calcium 

('alc~um 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

Result < LOQ. 

No action taken. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

No action taken. 

No action taken. 

No action taken. 

Result < LOQ. 

No action taken. 

No action taken. 

No action taken. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

No action taken. 

Result < LOQ. 

Nu action taken. 

N o  action taken 

7 - - -  - --- -  

SEE LAST PAGE FOR DATA QUALIFIER DEFINITIONS. 
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Data Validation Report. All soil results in mg/kg/dry weight basis. 
Alliant-Hazardous Waste Management Unit 5 and 7 Event Date: 1013 1102-1 1/1/02 

Laboratory Validated 
Sample ID Analyte Result Result LOQ Validation Notes 

5GP-3(9-10') Calcium 

5GP-6(10-11') Calcium 

5GP-8(11-12') Calcium 

5GP-8(7-8') Calcium 

7GP-l(1-3') Calcium 

7GP- 16(3-4') Calcium 

7GP-Z(13.5-34.5') Calcium 

Calcium 

Calcium 

Calcium 

Calcium 

Calcium 

Chromium 

Chromium 

Chromium 

Chromium 

Chromium 

Chromium 

Chromium 

Chromium 

Chromium 

Chromium 

Chromium 

Chromium 

Chromium 

Chromium 

Chromium 

Chromium 

Cobalt 

Cobalt 

Cobalt 

Cobalt 

Cobalt 

No action taken. 

No action taken. 

Result < LOQ. 

Result < LOQ. 

No action taken. 

No action taken. 

Result < LOQ. 

Result < LOQ. 

No action taken. 

No action taken. 

Result < LOQ. 

No action taken. 

Low matrix spike recovery. Result biased low. 

Low matrix spike recovery. Result biased low. 

Low matrix spike recovery. Result biased low. 

Low matrix spike recovery. Result biased low. 

Low matrix spike recovery. Result biased low. 

Low matrix spike recovery. Result biased low. 

Low matrix spike recovery. Result biased low. 

Low matrix spike recovery. Result biased low. 

Low matrix spike recovery. Result biased low. 

Low matrix spike recovery. Result biased low. 

Low matrix spike recovery. Result biased low. 

Low matrix spike recovery. Result biased low. 

Low matrix spike recovery. Result biased low. 

Low matrix spike recovery. Result biased low. 

Low matrix spike recovery. Result biased low. 

Low matrix spike recovery. Result biased low. 

No action taken. 

No action taken. 

No action taken. 

No achon taken. 

Rrsull < 1-00. 

- 
-- - - -- 

SEE LAST PAGE FOR DATA QUALIFIER DEFINITIONS. 
=Draper Aden Associates 
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Data Validation Report. All soil results in mglkgldry weight basis. 
Alliant-Hazardous Waste Management Unit 5 and 7 Event Date: 10/31/02-11/1/02 

Laboratory Validated 
Sample ID Analyte Result Result LOQ Validation Notes 

5GP-6(10-11') Cobalt 5.5 B U 6 Result < LOQ. 

5GP-8(11-12') Cobalt 10 10 6 No action taken. 

5GP-8(7-8') Cobalt 

7GP-l(1-3') Cobalt 

11.6 11.6 5.9 No action taken. 

11.5 11.5 5.9 No action taken. 

7GP-16(3-4') Cobalt 5.9 B U 6 Result < LOQ. 

7GP-2(3 3.5-1 4.5') Cobalt 16.2 16.2 6.1 No action taken. 

7GP-2(8-12') Cobalt 

7GP-3(10-11') Cobalt 

12.5 12.5 6.1 No action taken. 

8.1 8.1 6.3 No action taken. 

7GP-4(3-4') Cobalt 5.4 B U 5.9 Result < LOQ. 

7GP-5(6-113 Cobalt 

7GP-8(5-8') Cobalt 

6 Result < LOQ. 

6.2 Result < LOQ. 

5GP-l(l-2') copper 13.9 13.9 3.1 No action taken. 

5GP-l(9-10') copper 19.8 19.8 2.9 No action taken. 

13.6 13.6 3.1 No action taken. 

10.6 10.6 3.1 No action taken. 

jGP-3(9-10') copper 9.5 9.5 3 No action taken. 

5GP-6(10- 1 1 ') Copper 11.6 1 1.6 3 No action taken. 

5GP-8(11-12') Copper 

5GP-8(7-8') Copper 

14.8 14.8 3 No action taken. 

16.8 16.8 3 No action taken. 

7GP-1 (I -33 Copper 22.8 22.8 2.9 No action taken 

7GP- 16(34') copper 5.1 5.1 3 No action taken. 

7GP-2(13.5-14.5') Copper 

7GP-2(8-12') COW 

14.2 14.2 3 No action taken. 

22 22 3 No action taken. 

7GP-3(10-11') Copper 23.2 23.2 3.2 No action taken. 

7GP-4(34') Copper 

7GP-5(6-113 COPW 

7GP-8(5-8') copper 

5.1 5.1 2.9 No action taken. 

10 10 3 No action taken. 

12.7 12.7 3.1 No action taken. 

5GP-l(1-2') Iron 30700 30700 12.4 No action taken. 

5GP-l(9-10') Iron 26700 26700 11.7 No action taken. 

5GP-12(34') Iron 

5GP-16(34') Iron 

5GP-3(9-I 0') Iron 

33400 33400 12.5 No action taken. 

28200 28200 12.4 No action taken. 

24400 24400 12.2 No action taken. 

KiP-6(10- I 1 ') 11on 22400 22400 I2 I No acr~on taken 

- - -- - - - 

SEE LAST PAGE FOR DATA QUALIFIER DEFINITIONS. 
Aden Associates 
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Data Validation Report. All soil results in mgtkgtdry weight basis. 
Alliant-Hazardous Waste Management Unit 5 and 7 Event Date: 10/31/02-11/1/02 

Laboratory Validated 
Sample ID Analyte Result Result LOQ Validation Notes 

Iron 

lron 

Iron 

Iron 

Iron 

Iron 

Iron 

Iron 

lron 

Iron 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Lead 

Magnesium 

Magnesium 

Magnesium 

Magnesium 

Magnesium 

Magnesium 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

Result < LOQ. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

Result < LOQ. 

No action taken 

SEE LAST PAGE FOR DATA QUALIFIER DEFINITIONS. 
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Data Validation Report. All soil results in mglkgldry weight basis. 
Alliant-Hazardous Waste Management Unit 5 and 7 Event Date: 10/31/02-11/1/02 

Laboratory Validated 
Sample ID Analyte Result Result LOQ Validation Notes 

Magnesium 

Magnesium 

Magnesium 

Magnesium 

Magnesium 

Magnesium 

Magnesium 

Magnesium 

Magnesium 

Magnesium 

Manganese 

Manganese 

Manganese 

Manganese 

Manganese 

Manganese 

Manganese 

Manganese 

Manganese 

Manganese 

Manganese 

Manganese 

Manganese 

Manganese 

Manganese 

Manganese 

Nickel 

Nickel 

Nickel 

Nickel 

Nickel 

Nickel 

Nickel 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No act~on taken. 

N o  action taken. 

SEE LAST PAGE FOR DATA QUALIFIER DEFINITIONS. 
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Data Validation Report. All soil results in mg/kg/dry weight basis. 
Alliant-Hazardous Waste Management Unit 5 and 7 Event Date: 10/31/02-11/1/02 

Laboratory Validated 
Sample ID Analyte Result Result LOQ Validation Notes 

Nickel 

Nickel 

Nickel 

Nickel 

Nickel 

Nickel 

Nickel 

Nickel 

Nickel 

Potassium 

Potassium 

Potassium 

Potassium 

Potassium 

Potassium 

Potassium 

Potassium 

Potassium 

Potassium 

Potassium 

Potassium 

Potassium 

Potassium 

Potassium 

Potassium 

Selenium 

Sodium 

Sodium 

Thallium 

Vanadium 

Vanadium 

Vanadium 

Vanadium 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

Result < LOQ. 

Result < LOQ. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

No action taken. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

Low matrix spike recovery. Result biased low. 

Low matrix spike recovery. Result biased low. 

Low matrix spike recovery. Result biased low. 

Low matrix spike recovery Result b~ased lo\\,. 

- - :a - SEE LAST PAGE FOR DATA QUALIFIER DEFINITIONS. 
I =Draper Aden Associates 
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Data Validation Report. All soil results in mg/kg/dry weight basis. 
Alliant-Hazardous Waste Management Unit 5 and 7 Event Date: 10/31/02-11/1/02 

Laboratory Validated 
Sample ID Analyte Result Result LOQ Validation Notes 

5GP-3(9-10') Vanadium 54.3 54.3 J 6.1 Low matrix spike recovery. Result biased low. 

5GP-6(10-11') Vanadium 57.5 57.5 J 6 Low matrix spike recovery. Result biased low. 

5GP-8(11-12') Vanadium 55.2 55.2 J 6 Low matrix spike recovery. Result biased low. 

5GP-8(7-8') Vanadium 26.7 26.7 J 5.9 Low matrix spike recovery. Result biased low. 

7GP-l(l-3') Vanadium 28 28 J 5.9 Low matrix spike recovery. Result biased low. 

7GP-16(3-4') Vanadium 15.4 15.4 J 6 Low matrix spike recovery. Result biased low. 

7GP-Z(l3.5-14.5') Vanadium 57.7 57.7 J 6.1 Low matrix spike recovery. Result biased low. 

7GP-2(8-12') Vanadium 21.1 21.1 J 6.1 Low matrix spike recovery. Result biased low. 

7GP-3(10-113 Vanadium 42.1 42.1 J 6.3 Low mahix spike recovery. Result biased low. 

7GP-4(3-4') Vanadium 14 14 J 5.9 Low matrix spike recovery. Result biased low. 

7GP-5(6-113 Vanadium 60.6 60.6 J 6 Low matrix spike recovery. Result biased low. 

7GP-8(5-8') Vanadium 61.8 61.8 J 6.2 Low matrix spike recovery. Result biased low 

5GP-l(1-2') Zinc 

5GP-l(9-10') Zinc 

35.3 35.3 2.5 No action taken. 

20.7 20.7 2.3 No action taken. 

5GP-lZ(3-4') Zinc 32.1 32.1 2.5 No action taken. 

jGP-16(3-4') Zinc 

5GP-3(9-10') Zinc 

5GP-6(10-11') Zinc 

20.2 20.2 2.5 No action taken. 

18.6 18.6 2.4 No action taken. 

26.4 26.4 2.4 No action taken. 

5 ~ ~ - 8 ( 1  1-12? Zinc 33.8 33.8 2.4 No action taken. 

5GP-8(7-8') Zinc 23.9 23.9 2.4 No action taken. 

7GP-l(1-3') Zinc 

7GP-16(3-4') Zinc 

17.4 17.4 2.3 No action taken. 

39.7 39.7 2.4 No action taken. 

7GP-Z(13.5-14.5') Zinc 32.6 32.6 2.4 No action taken. 

7GP-2(8-12') Zinc 

7GP-3(10-11') Zinc 

7GP-4(3-4') Zinc 

15 15 2.4 No action taken. 

33.8 33.8 2.5 No action taken. 

35 35 2.3 No action taken. 

7GP-5(6-113 Zinc 24.2 24.2 2.4 No action taken. 

7GP-8(5-8') Zinc 28.1 28.1 2.5 No action taken. 

SEE LAST PAGE FOR DATA QUALIFIER DEFINITIONS. 
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Data Validation Report. All soil results in mglkgldry weight basis. 
Alliant-Hazardous Waste Management Unit 5 and 7 Event Date: 10/31/02-11/1/02 

- - - - 

Laboratory Validated 
Sample ID Analyte Result Result LOQ Validation Notes 

5GP-l(1-2') Mercury 

5GP-l(9-10') Mercury 

5GP-12(3-4') Mercury 

5GP-16(3-4') Mercury 

5GP-3(9-I 0') Mercury 

5GP-6(10-1 1') Mercury 

5GP-8(1 1-12') Mercury 

5GP-8(7-8') Mercury 

7GP-l(1-3') Mercury 

7GP-I 6(3-4') Mercury 

7GP-2(13.5-14.5') Mercury 

7GP-2(8-I 2') Mercury 

7GP-3(10-11') Mercury 

7GP-4(3-4') Mercury 

7GP-5(6-11') Mercury 

7GP-8(5-8') Mercury 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

-- 

SEE LAST PAGE FOR DATA QIIALIFIER DEFINITIONS. ' k X  1 =Draper Aden Associates 
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Data Validation Report. All soil results in mglkgldry weight basis. 
Alliant-Hazardous Waste Management Unit 5 and 7 Event Date: 10/31/02-11/1/02 

Laboratory Validated 
Sample ID Analyte Result Result LOQ Validation Notes 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analye not detected. Estimated due limited QC 
~nfol-mat1 on 

- -- - -- - - 

SEE LAST PAGE FOR DATA QUALIFIER DEFINITIONS. 
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Data Validation Report. All soil results in mglkgldry weight basis. 
Alliant-Hazardous Waste Management Unit 5 and 7 Event Date: 10/31/02-11/1/02 

Laboratory Validated 
Sample ID Analyte Result Result LOQ Validation Notes 

7GP-3(10-11') Aroclor- 1232 0.0054 U U J  0.021 Analyte not detected. Estimated due limited QC 
information. 

7GP-4(3-4') Aroclor- 1232 0.005 u U J  0.02 Analyte not detected. Estimated due limited QC 
information. 

7GP-5(6-113 Aroclor- 1232 0.0051 u U J  0.02 Analyte not detected. Estimated due limited QC 
information. 

7GP-8(5-8') Aroclor- 1232 0.0052 u U J  0.021 Analyte not detected. Estimated due limited QC 
information. 

5GP-l(l-2') Aroclor- I242 0.0057 u U J  0.01 9 Analyte not detected. Estimated due limited QC 
information. 

5GP-l(9-10') Aroclor- I242 0.0059 U U J  0.02 Analyte not detected. Estimated due limited QC 
information. 

5GP-12(3-4') Aroclor- I242 0.006 u U J  0.02 Analyte not detected. Estimated due limited QC 
information. 

5GP-16(3-4') Aroclor- I242 0.0061 u U J  0.021 Analytenot detected. Estimated due limited QC 
information. 

5GP-3(9-10') Aroclor-1242 0.006 u U J  0.021 Analyte not detected. Estimated due limited QC 
information. 

5GP-6(10-113 Aroclor- 1242 0.0057 u U J  0.01 9 Analyte not detected. Estimated due limited QC 
information. 

5GP-8(11-12') Aroclor-I242 0.0058 u U J  0.02 Analyte not detected. Estimated due limited QC 
information. 

5GP-8(7-8') Aroclor-1242 0.0059 u U J  0.02 Analyte not detected. Estimated due limited QC 
information. 

7GP-l(1-3') Aroclor-1242 0.0058 U U J  0.02 Analyte not detected. Estimated due limited QC 
information. 

0.02 Analyte not detected. Estimated due limited QC 
information. 

7GP-2(13.5-14.5')  rocl lor-1242 0.006 u U J  0.021 Analytenot detected. Estimated due limited QC 
information. 

7GP-2(8-12') Aroclor-1242 0.0059 U U J  0.02 Analyte not detected. Estimated due limited QC 
information. 

7GP-3(10- 1 1') !uoc]or-1242 0.0063 U U J  0.021 Analyte not detected. Estimated due limited QC 
information. 

7GP-4(3-4') Aroclor- I242 0.0059 u U J  0.02 Analyte not detected. Estimated due limited QC 
information. 

0.02 Analyte not detected. Estimated due limited QC 
information. 

7GP-8(5-8') Aroclor- 1242 0.0061 u U J  0.021 Analyte not detected. Estimated due limited QC 

information. 

5GP-l(l-2') Aroclor- 1248 0.01 9 Analyte not detected. Estimated due limited QC 
information. 

SGP-I (9-10') Aroclor-I 248 00057 u U J  0.02 Analyle not detected. Estimated due limited QC 
information. 

- --- - - - - - - - - - 

SEE LAST PAGE FOR DATA QUALIFIER DEFINITIONS. 
[=Draper Aden Associates ; 
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Data Validation Report. All soil results in mg/kg/dry weight basis. 
Alliant-Hazardous Waste Management Unit 5 and 7 Event Date: 10/31/02-11/1/02 

Laboratory Validated 
Sample ID Analyte Result Result LOQ Validation Notes 

Aroclor-1248 

Aroclor-1248 

Aroclor- 1248 

Amclor- 1248 

Aroclor- 1248 

Aroclor-1254 

Amclor- 1254 

Aroclor-1254 

Aroclor- 1254 

Amclor-1254 

Aroclor- 1254 

Aroclor-1254 

Aroclor- 1254 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
~nformation. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte nor detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
inkir~nation. 

-- la SEE LAST PAGE FOR DATA QUALIFIER DEFINITIONS. 
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Data Validation Report. All soil results in mglkgldry weight basis. 
Alliant-Hazardous Waste Management Unit 5 and 7 Event Date: 10/31/02-1111102 

Laboratory Validated 
Sample ID Analyte Result Result LOQ Validation Notes 

Aroclor-1254 

Aroclor-1254 

Aroclor-1254 

Aroclor-1254 

Aroclor-1254 

Aroclor-1260 

Aroclor-1260 

Aroclor- 1260 

Aroclor-1260 

Aroclor-1260 

Aroclor-1260 

Aroclor-1260 

Aroclor-1260 

Aroclor-1260 

Aroclor-1260 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analytenot detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
~nlcwmat~on 

I - -- - 
SEE LAST PAGE FOR DATA QUALIFIER DEFINITIONS. 1 I =Draper Aden Associates 1 
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Data Validation Report. All soil results in mglkgldry weight basis. 
Alliant-Hazardous Waste Management Unit 5 and 7 Event Date: 10/31/02-11/1/02 

Laboratory Validated 
Sample ID Analyte Result Result LOQ Validation Notes 

7GP-8(5-8') Aroclor- I260 

delta-BHC 

Chlordane-gamma 

Chlordane-gamma 

Chlordane-gamma 

Chlordane-gamma 

Chlordane-gamma 

4,4-DDD 

4.4-DDD 

4,4-DDD 

4,4-DDD 

4.4-DDD 

4,4-DDD 

4,4-DDD 

4,4-DDD 

4,4-DDE 

4,4-DDE 

4,4-DDE 

4,4-DDE 

4,4-DDE 

4,4-DDT 

Endrin Aldehyde 

Endrin Aldehyde 

Endrin Aldehyde 

Endrin Aldehyde 

Endrin Aldehyde 

Endrin Aldehyde 

Analyte not detected. Estimated due limited QC 
information. 

Analyte not detected. Estimated due limited QC 
information. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

No action taken. 

No action taken. 

Result < LOQ. 

No action taken. 

No action taken. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

No action taken. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

Result < LOQ. 

- -- --- 

SEE LAST PAGE FOR DATA QUALIFIER DEFINITIONS. 1 -  
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Data Validation Report. All soil results in mglkgldry weight basis. 
Alliant-Hazardous Waste Management Unit 5 and 7 Event Date: 10/31/02-11/1/02 

Laboratory Validated 
S a m ~ l e  ID Analvte Result Result LOQ Validation Notes 

Acetone 

Acetone 

Acetone 

Acetone 

Acetone 

Acetone 

Acetone 

Acetone 

Benzene 

Bromodichloromethane 

Bromoform 

Bromomethane 

2-Butanone (methyl 
ethyl ketone) 

2-Butanone (methyl 
ethyl ketone) 

2-Butanone (methyl 
ethyl ketone) 

2-Butanone (methyl 
ethyl ketone) 

2-Butanone (methyl 
ethyl ketone) 

2-Butanone (methyl 
ethyl ketone) 

2-Butanone (methyl 
ethyl ketone) 

2-Butanone (methyl 
ethyl ketone) 

Carbon Disulfide 

Carbon Tetrachloride 

Chlorobenzene 

Chloroethane 

Chloroform 

Chloromethane 

Dibromochloromethane 

Estimated due to %D> 25% and one slightly low surrogate 
recovery. 

Ertimated due to %D 25%. 

Result < LOQ. Estimated due to %D> 25%. 

Estimated due to %D, 25%. 

Estimated due to %D> 25%. 

Result < LOQ. Estimated due to %D> 25%. 

Result < LOQ. Estimated due to %D> 25%. 

Estimated due to %D> 25%. 

Estimated due one slightly low surrogate recovery. 

Estimated due one slightly low surrogate recovery. 

Estimated due one slightly low surrogate recovery. 

Estimated due one sligtly low surrogaterecovery. 

Estimated due to %D> 25% and one slightly low surrogate 
recovery. 

Estimated due to %D> 25%. 

Estimated due to %D, 25%. 

Estimated due to %D> 25%. 

Estimated due to %D 25%, 

Estimated due to %b 25% 

Estimated due to %D, 25%. 

Estimated due to %ID 25%. 

Estimated due one slightly low surrogate recovery. 

Estimated due one slightly low surrogate recovery. 

Estimated due one slightly low surrogate recovery. 

Estimated due one slightly low surrogate recovery. 

Estimated due one slightly low surrogate recovery. 

Estimated due one sligtly low surrogate recovery. 

Estimated due one slightly low surrogate recovery. 

Fsl~ma~ed d u e  one slightly low surrogate recovery. 

- -- . . - - -- - - 

SEE LAST PAGE FOR DATA QLIALlFlER DEFINITIONS. 
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Data Validation Report. All soil results in mglkgldry weight basis. 
Alliant-Hazardous Waste Management Unit 5 and 7 Event Date: 10/31/02-11/1/02 

Laboratory Validated 
Sample ID Analyte Result Result LOQ Validation Notes 

7GP-2(8-12') 

7GP-3(10-11') 

7GP-4(3-4') 

7GP-5(6-11') 

7GP-8(5-8') 

SGP-I (I -2') 

5GP-l(1-2') 

7GP-16(3-4') 

5GP-1 (I -2') 

SGP-I(1-2') 

5GP-I (1 -2') 

SGP-l(1-2') 

jGP-l(1-2') 

SGP-I (I -2') 

5GP-l(1-2') 

5GP-l(9-10') 

5GP- 12(3-4') 

5GP-16(3-4') 

5GP-3(9-10') 

5GP-6(10-11') 

5GP-8(11-12') 

5GP-8(7-8') 

5GP-l(1-2') 

5GP-l(l-2') 

5GP-l(1-2') 

5GP-l(1-2') 

5GP- l(9-107 

Kip-1 2(3-4') 

trans-l,2-Dichloroethene 

1,2-Dichloropropane 

cis-l,3-Dichloropropene 

trans- 1,3- 
Dichloropropene 

Ethylbenzene 

2-Hexanone 

2-Hexanone 

2-Hexanone 

4-Methyl-2-pen tanone 
(methyl isobutyl ketone) 

Methylene Chloride 

Styrene 

1 .I ,2,2-Tetrachloroethane 

Estimated due to %D> 25% 

Estimated due to %D> 25% 

Estimated due to %D> 25% 

Estimated due to % I D  25% 

Estimated due to % I D  25% 

Estimated due to %D> 25% 

Estimated due to %D> 25% 

Estimated due to %D> 25% 

Estimated due one slightly low surrogate recovery. 

Estimated due one slightly low surrogate recovery. 

Result < LOQ. 

Estimated due one slightly low surrogate recovery. 

Estimated due one slightly low surrogate recovery. 

Estimated due one slightly low surrogate recovery. 

Estimated due one slightly low surrogate recovery. 

Estimated due one slightly low surrogate recovery. 

Estimated due one slightly low surrogate recovery. 

Estimated due to %P 25% and one slightly low surrogate 
recovery. 

Estimated due to %D> 25%. 

Estimated due to % I D  25%. 

Estimated due to %D> 25%. 

Estimated due to % I D  25%. 

Estimated due to %Du 25%. 

Estimated due to %Du 25%. 

Estimated due to %D> 25%. 

Estimated due one slightly low surrogate recovery. 

Estimated due one slightly low surrogate recovery 

Estimated due one slightly low surrogate recovery. 

Estimated due to %D> 25% and one slightly low surrogate 
recovery. 

Est~lnated due to %D> 25%. 

k:stinxitc.d due to '%I);. 25%. 

?- -- - 
c a  1 

SEE LAST PAGE FOR DATA QUALIFIER DEFINITIONS. 
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Data Validation Report. All soil results in mglkgldry weight basis. 
Alliant-Hazardous Waste Management Unit  5 and 7 Event Date: 10/31/02-11/1/02 

Laboratory Validated 
Sample ID Analyte Result Result LOQ Validation Notes 

1 . I  ,2,2-Tetrachloroethane 

1 ,I ,2,2-Tetrachloroethane 

1,1,2,2-Tetrachloroethane 

1,1,2,2-Tetmchloroethane 

1 ,I ,2,2-Tetrachloroethane 

Tetrachloroethene 

Toluene 

1 ,I ,I -Trichloroethane 

1,1,2-Trichloroethane 

Trichloroethene 

Vinyl Chloride 

Total Xylenes 

Estimated due to %D> 25%. 

Estimated due to %D> 25%. 

Estimated due to %D> 25%. 

Estimated due to %D> 25%. 

Estimated due to %D 25%. 

Estimated due one slightly low surrogate recovery. 

Estimated due one slightly low surrogate recovery. 

Estimated due one slightly low surrogate recovery. 

Estimated due one sl~ghtly low surrogate recovery. 

Estimated due one slightly low surrogate recovery. 

Estimated due one sligtly low surrogate recovery. 

Estimated due one slightly low surrogate recovery. 

0.39 Result < LOQ. 

0.42 J<esult < LOQ. 

0.38 Result < LOQ. 

5GP-8(1 1-1  2') N-Nitrosodiphenylamine 0.082 J 11 0.39 Result < LOQ. 

7GP-3(10-1 1 ') N-Nitrosodiphenylamine 0.75 0.75 0.42 No action taken. 

5GP-I (9-10') Cyanide 

5GP-6(10-1 1') Cyanide 

0.50 Result < LOQ. Result attributed to blank contamination 
(<SXpreparation blank concentration). 

0.6 Result < LOQ. Result attributed to blank contamination 
(c5Xpreparation blank concentration). 

7GP-3(10-11') Cyanide 0.69 0.69 0.63 No action taken. 

Data Validation Qualifier Definitions: 
- ~ ~ - p ~ ~ ~ p ~ -  - 

r ~ c D e n o t e s  the a n a l z w a s  analyzed for, but was not detected above the laboratory limit of quantitation (LOQ). 

1 J- Denotes an estimated value. See sample specific note presented on data validation report table for further explanation. 

UJ- The LOQ should be considered estimated. See sample specific 
note presented on data validation report table for further explanation 

I R- Denotes sample result was rejected. See sample specific note presented on data validation report table for further explanation. 

( NOTE: The table summaries al l  detected results and results which required qualification based on data validation. All 
Results reported on a dryweight basis. 
Sce :ahoratory r-eporr t'or definition of laboratory result qualifiers, ifnecded. 

I 

SEE LAST PAGE FOR DATA QCIAI-IFIER DEFINITIONS. 
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CHAIN OF CUST' ' RECORD 

Laboratory: Lancasler Laboratories. Inc. 2425 New Holland Pike. Lancaster. PA 17605-2425 (717) 656-2300 

Project Speclfic (PS) or Batch (8) QC: msr 0 s  Cllent: Draper Aden Associates 
Ann: Andy Kassoffl Ross Miller 
Address: 2206 South Mam Street 

Blacksburg. Vlrginia 24060 
Phone: (540) 552-0444 
Fax: (540) 552-0291 
Fax: (540) 552-0291 

RFAAP 
Ann: Janet C. Frazier 
Address: 2206 Soulh Maln Slreet Location: Montgomery County, V~rglnia 

Blacksburg, Virglnla 24060 
Phone: (540) 552-0444 Event: HWMU-5 and HWMU-7 Investigation 
Fax: (540) 552-0291 DAA JN: 002271-01 

Lab JN: 

Sample Collection for Project Complete? (See Note 1) 
mrrr Om 

Box 1: Matrlx 
SW Surface Water T Trlp Blank 
GW Groundwaler E Equipment Blank 

Box 2: Presewatlve I ~ o x l l t e r e d / U n f l l t e r e d  I Box 4: Sample 
A HCL 
B HNO, 

C H2S04 

E NaOH F Filtered 
F ZnAc U Unl~ltered 

G Other (Spec~fy) Box 5: Sample ContalnerType C Composile 

Copy to Consultant: On, 
8111: mom 0- L Leachale P Product 

S So11 0 Other D NaHS04 H None V VOA 1 Presewed and shlpped on Ice: mms. On, 

BOX 4 -Sample ~ y p e  G G C 
Box 3 - FllteredlUnflltered U U \h 
Requlred pH of Sample .r 

G Clear Glass I I 

GENERAL NOTES: See altached target analvte Ilst. FUJI TCL List for all 
analytes, usinn SW846 Test Methods (8270C. 8081A. 8082) 

Box 2 - Presewatlve 
Sample Contalner 

Rece~ved by lab In Good Condlllon Y e s  - No Custody Seal Intact - Yes - No Temperature upon arrival - Rece~ved on Ice - Yes - No 

Sample Storage 

Tlme Requesled 

30 DYS ORG16 
MTHS INORG 



CHAIN OF CUS' Y RECORD 

Labordtov: Lancaster Laboralorlea. Inc. 2425 New Holland Pike, Lancaster. PA 17605-2425 (717) 656-2300 

Xenl: Draper Aden Associales 
4ttn: Andy Kassom Ross Miller 
4ddresr: 2206 Soulh Main Strecrt 

Blacksburg, Virglnia 24060 
'hone: (540) 552-0444 
-ax: (540) 552-0291 
'ax: (540) 552-0291 

Consultant: Draper Aden Associates Sample Site: RFAAP Project Speciflc (PS) or Balch (8) QC: OR nu 
Attn: Janel C. Frules Sample Collectlon for Project Complete? (See Nole 1) 
Address: 2206 Souh Maln Slreel Location: Monlgomev County, Wrginia Om ow 

Blacksburg. Wrglnb 24060 
Phone: (540) 5524444 Event: HWMU-5 and HWMU-7 lnvesligation Canler: 
Fax: (540) 552-0291 DAA JN: 002271-01 

e& o< 
Tncklng Number: 

Lab JN: 
I I I 

30x 1: Matrix ' I Box 2: Prese~aUva I Box 3: FllteredlUnflltered 1 Box 4: Sample 1 lnvolce 
SW Surface Water T Trip Bbnk 
GW Groundwater E Equiprnenl Blank 

L Leachate P Product 
S Sod 0 Olher 

A HCL 
B HNO, 

C HISO, 

D NaHS04 

E NaOH F Fillered 
F ZnAc 1 l x a b  . 1 U Unfiltered Copy to Consultant: I ~ ~ E s  I ~ H )  

G Olher (Specify) Box 5: Sample Container Type CCompos~le 8111: l?lart O- 
H None V VOA 

CG Clear 
I I Preserved and shlpped on Ice: lzkss. tho 

Box 4 - Sample Type G 
Box 3 - Flltered/Unflltered U 

Requlred pH of Sample 

Box 2 - Preservative D 
Type VOA 

GENERAL NOTES: See altached tamet amtyte IM. Full TCL List for all analvtes 
usinn SW846 Test Methods (8270C. 8081A. 8082) 

ontalner - 

E 
F - Sample ID 

Xentr Special Instrucllons: 

7eceived by lab in Good Condilion - Y e s  No Custody Seal Inlact Yes No Temperalure upon arrival-- Received on Ice - Yes 

lescribe oroblerns. anv. I 

#2 Relinquished 

by (Signature): Date: 

Company 
Name: Ttrne: 

112 Received 

by (Signature): Dale: 

Company 

Name: T~me: 

Sample Storage 

Time Requested: 

30 OYS ORGl6 
MTHS INORG 

;ampler Name I I Ul Received I 
Print) Date: by (Signature): Dale: 

;ampler Company 
j~gnafure. Time: Name: Time: 



Lancaster Laboratories For Lancaster Laboratones use only 

M e r e  quality is a science. ~ c c t .  # Group# Sample # COC # 0004027 
\ Please print. Instructions on reverse side correspond with circled numbers. 

-7 1 . -  / / / / / / / / I 
Sampler. LfiX*f~ k1 / JL&~& Quote #: 

Name of state where sam~ les  were collected: d& , 

iample Identification ..<- 

Received by: 

Received by: 1 Date /Time 

Phone #: Fax #: 

E-mail address. Relinquished by: Date Time 

Data Package Options (please circle if required) 

Received by: Date Time 

QC Summary Relinquished by: Received by: 
Type I (Tier I) GLP 
Type II (Tier II) Other 

Type Ill (NJ Red. Del.) 

Type lV (CLP) 

J 

I I 

Received by: Date ime (If yes, indicate QC sample and submit triplicate volume.) Relinquished by: Date Time 
Internal Chain of Custody required? Yes No 

JJ 
2102 Rev. 7/1/02 Ot3 Lancaster Laboratories, Inc., 2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 (717) 656-2300 

Copies: White and yellow should accompany samples to Lancaster Laboratories. The pink copy should be retained by the client. 



ANALYTICAL RESULTS 

Prepared for: 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Prepared by: 

Lancaster Laboratories 
2425 New Holland Pike 

Lancaster, PA 17605-2425 

SAMPLE GROUP 

The sample group for this submittal is 829085. Samples arrived at the laboratory on Friday, November 01, 
2002. The PO# for this group is B0227 1-0 1. 

Client Description 
5GP- 1 (1 -2') Grab Soil Sample 
5GP- 1 (9-10') Grab Soil sample 
5GP-6 (1 0- 1 1 ') Grab Soil Sample 
5GP-3 (9- 10') Grab Soil Sample 
5GP-8 (7-8') Grab Soil Sample 
5GP-8 (1 1-12') Grab Soil Sample 
5GP- 12 (3-4') Grab Soil Sample 
5GP- 16 (3-4') Grab Soil Sample 

Lancaster Labs Number 
393 1702 

METHODOLOGY 

The specific methodologies used in obtaining the enclosed analytical results are indicated on the laboratory 
chronicles. 

1 COPY TO Draper Aden Associates, Inc. 
1 COPY TO Data Package Group 

Attn: Ms. Janet Frazier 

Lancaster Laboratories, Inc. 

2216 Rev. 1012102 



qlp Lancaster 
Laboratories 

Questions? Contact your Client Services Representative 
Michael E McAdams at (717) 656-2300. 

Respectfully Submitted, 

Lancaster Laboratories. lnc. 
2425 New Holland Pike 
PO Box 12425 
Lancaster, PA 17605-2425 
717-656-2300 Fax: 717-656-2681 

2216 Rev. lOl2lO2 



B, Lancaster 
Laboratories 

Lancaster Laboratories Sample No. SW 

Submitted: 11/01/2002 09:20 
Reported: 02/28/2003 at 12:OO 
Discard: 03/31/2003 
5GP-1 (1-2') Grab Soil Sample 
RAAP-Unit 5 Closure 

5GPll 

CAT 
NO. 

07801 

06292 

05444 

05445 
05446 
05447 

05449 

05450 
05451 
05452 
05454 

05455 
05457 
05458 
05460 

05461 

05462 

05463 
05465 
05466 
05467 

05468 
05470 

05472 
05474 
05477 
05478 
05480 
06293 
1 6 2 9 4  

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

TCL by 8260 (soil) 

Chloromethane 

Vinyl Chloride 
Bromomethane 
Chloroethane 
1.1-Dichloroethene 

Methylene Chloride 
trans-1,2-Dichloroethene 
1,l-Dichloroethane 
cis-1.2-Dichloroethene 

Chlorof o m  
1.1.1-Trichloroethane 

Carbon Tetrachloride 
Benzene 

1.2-Dichloroethane 
Trichloroethene 

1,2-Dichloropropane 

Bromodichloromethane 
Toluene 
1,1,2-Trichloroethane 

Tetrachloroethene 
Dibromochloromethane 

Chlorobenzene 
Ethylbenzene 

Styrene 
Bromof o m  
1,1,2,2-Tetrachloroethane 

Acetone 

Carbon Disulfide 

Page 1 of 2 

Dry 

Dry Method 
Analysis Name CAS Number Result Detection 

Limit 

Moisture (Re- Entry) n.a. 12.2 0.060 
The moisture result above was taken from a sample aliquot 
which was submitted to the laboratory under a separate chain of custody 
(SDG#RAR-01). The moisture result was used for dry weight calculations. 
See General Comments for paired sample number reference. 

N.D. 

N.D. 

N.D. 

N.D. 
N.D. 

N.D. 
N.D. 

N.D. 

N.D. 
N.D. 
N.D. 

N.D. 

N.D. 
N.D. 

N.D. 
N.D. 

N.D. 
N.D. 

N.D. 

N.D. 
N.D. 

N.D. 

N.D. 
N.D. 
N.D. 
N. D. 
N.D. 
N.D. 

Dilution 

Units Factor 

Lancaster Laboratories, Inc. 
2425 New Holland Pike 
PO Box 12425 
Lancaster, PA 17605-2425 
717-656-2300 Fax: 717-656-2681 2216 Rev. 1012102 



qlp Lancaster 
Laboratories 

Page 2 of 2 

Lancaster Laboratories Sample No. SW 3931702 

Submitted: 11/01/2002 09:20 
Reported: 02/28/2003 at 12:00 
Discard: 03/31/2003 
5GP-1 (1-2') Grab Soil Sample 
RAAP-Unit 5 Closure 

5GPll 

CAT 
No. 

06296 
06297 
06298 
06299 
06300 
06301 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

SDG#: RAR02-01 
Dry 

Dry Method 
Analysis Name CAS Number Result Detection 

Limit 
2-Butanone 78-93-3 N.D. 5. 
trans-1,3-Dichloropropene 10061-02-6 N.D. 1. 
cis-1,3-Dichloropropene 10061-01-5 N.D. 1. 
4-Methyl-2-pentanone 108-10-1 N. D. 3. 
2-Hexanone 591-78-6 N.D. 3. 
Xylene (Total) 1330-20-7 N.D. 1. 
A site-specific MSD sample was not submitted for the project. A LCS/LCSD 
was performed to demonstrate precision and accuracy at a batch level. 

Poor surrogate recovery was observed for 1,2-dichloroethane-d4 in the 
GC/MS volatile fraction. The percent recovery was 79%. The sample was 
reanalyzed as a matrix spike, and 1.2-dichloroethane-d4 was 86% recovery 
which was within the QC limits. Another vial of the sample was not 
available for further analysis. 

Paired with 5GP-1 (1-2') for % MOS result. See SW3933074 

CAT 
NO. Analysis Name 
07801 Moisture (Re-Entry) 
06292 TCL by 8260 (soil) 
08389 Low/High Encore Prep 

Tracking 
08389 Low/High Encore Prep 

Tracking 
08389 Low/High Encore Prep 

Tracking 

Dilution 
Units Factor 

Laboratory Chronicle 
Analysis 

Method Trial# Date and Time Analyst 
EPA 160.3 modified 1 11/05/2002 08:39 Helen L Schaeffer 
SW-846 8260B 1 11/04/2002 14:18 Roy R Mellott Jr 
SW-846 5035 1 11/01/2002 18:18 Medina A Long 

SW-846 5035 2 11/01/2002 17:05 Medina A Long 

SW-846 5035 3 11/01/2002 17:06 Medina A Long 

Lancaster Laboratories, Inc. 
2425 N e w  Holland Pike 
PO Box 12425 
Lancaster, PA 17605-2425 
717-656-2300 Fax: 717-656-2681 

Dilution 
Factor 
1 
0.88 
n.a. 

2216 Rev. 10/2102 



4IP Lancaster 
Laboratories 

L a n c a s t e r  L a b o r a t o r i e s  S a m p l e  No .  SW 

submitted: 11/01/2002 09:20 
Reported: 02/28/2003 at 12:Ol 
Discard: 03/31/2003 
5GP-1 (9-10') Grab Soil Sample 
RAAP-Unit 5 Closure 

5GP19 

CAT 
NO. 

07801 

06292 

05444 
05445 
05446 
05447 
05449 
05450 
05451 
05452 
05454 
05455 
05457 
05458 
05460 
05461 
05462 
05463 
05465 
05466 
05467 
05468 
05470 
05472 
05474 
05477 
05478 
05480 
06293 
762"3 

Page 1 of 2 

Account Number: 11200 

Draper Aden ~ssociates, I ~ c  
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Dry Method 

Analysis Name CAS Number Result Detection 
Limit 

Moisture (Re-Entry) n.a. 14.6 0.060 
The moisture result above was taken from a sample aliquot 
which was submitted to the laboratory under a separate chain of custody 
(SDG#RAR-01). The moisture result was used for dry weight calculations. 
See General Comments for paired sample number reference. 

TCL by 8260 (soil) 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
1,l-Dichloroethene 
Methylene Chloride 
trans-1,2-Dichloroethene 
1,l-Dichloroethane 
cis-1,2-Dichloroethene 
Chloroform 
1, 1, 1-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1.2-Dichloroethane 
Trichloroethene 
1.2 -Dichloropropane 
Bromodichloromethane 
Toluene 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
Styrene 
Bromoform 
1.1.2.2-Tetrachloroethane 

Acetone 
C a r  h c n  D i  sulfide 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 
M.D. 

Dilution 
Units Factor 

Lancaster Laboratories, Inc. 
2425 N e w  Holland Pike 
PO Box 12425 
Lancaster, PA 17605-2425 
717-656-2300 Fax: 717-656-2681 2216 Rev. 1012/02 



4lh Lancaster 
Laboratories 

Page 2 of 2 

Lancaster Laboratories Sample No. SW 3931703 

Collected:10/31/2002 13:10 by DK Account Number: 11200 

Submitted: 11/01/2002 09:20 
Reported: 02/28/2003 at 12:01 
Discard: 03/31/2003 
5GP-1 (9-10') Grab Soil Sample 
RAAP-Unit 5 Closure 

5GP19 

CAT 
NO. 

06296 

06297 

06298 

06299 

06300 
06301 

Analysis Name 

2-Butanone 

trans-1.3-Dichloropropene 

cis-1.3-Dichloropropene 
4-Methyl-2-pentanone 

2-Hexanone 

Xylene (Total) 

Dry 
CAS Number Result 

78-93-3 N.D. 

10061-02-6 N.D. 

10061-01-5 N.D. 

108-10-1 N.D. 

591-78-6 N.D. 

1330-20-7 N.D. 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Method 

Detection 
Limit 

4. 

1. 

1. 

4. 

4. 

1. 

Dilution 

Units Factor 

A site-specific MSD sample was not submitted for the project. A LCS/LCSD 

was performed to demonstrate precision and accuracy at a batch level. 

Paired with SGP-1 (9-10') for % MOS result. See SW3933075 

CAT 
No. Analysis Name 
07801 Moisture (Re-Entry) 
06292 TCL by 8260 (soil) 
08389 Low/High Encore Prep 

Tracking 
08389 Low/High Encore Prep 

Tracking 
08389 Low/High Encore Prep 

Tracking 

Laboratory Chronicle 
Analysis Dilution 

Method Trial# Date and Time Analyst Factor 
EPA 160.3 modified 1 11/05/2002 08:39 Helen L Schaeffer 1 
SW-846 8260B 1 11/04/2002 15:24 Roy R Mellott Jr 0.86 
SW-846 5035 1 11/01/2002 18:16 Medina A Long n.a. 

SW-846 5035 2 11/01/2002 17:07 Medina A Long n.a. 

SW-846 5035 3 11/01/2002 17:08 Medina A Long n.a. 

Lancaster Laboratories. Inc. 
2425 New Holland Pike 
PO Box 12425 
Lancaster, PA 17605-2425 
717-656-2300 Fax: 717-656-2681 

2216 Rev. 10/2/02 



41P Lancaster 
Laboratories 

Lancaster Laboratories Sample No. SW 

Submitted: 11/01/2002 09:20 
Reported: 02/28/2003 at 12:Ol 
Discard: 03/31/2003 
5GP-6 (10-11') Grab Soil Sample 
RAAP-Unit 5 Closure 

5GP6 - 

CAT 
NO. 

07801 

06292 

05444 
05445 
05446 
05447 
05449 
05450 
05451 
05452 
05454 
05455 
05457 
05458 
05460 
05461 
05462 
05463 
05465 
05466 
05467 
05468 
05470 
05472 
05474 
05477 
05478 
05480 
06293 
06294 

Account Number: 11200 

Draper Aden ~ssociates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

TCL by 8260 (soil) 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
1,l-Dichloroethene 
Methylene Chloride 
trans-1.2-Dichloroethene 
1,l-Dichloroethane 
cis-1,2-Dichloroethene 
Chlorof o m  
1,l.l-Trichloroethane 
Carbon Tetrachloride 
Benzene 
l,2-Dichloroethane 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
Toluene 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
Styrene 
Bromof o m  
1,1,2,2-Tetrachloroethane 

Acetone 

Carbon Disulfide 

Page 1 of 2 

Dry 
D W  Method 

Analysis Name CAS Number Result Detection 
L i d  t 

Moisture (Re- Entry) n.a. 12.7 0.060 
The moisture result above was taken from a sample aliquot 
which was submitted to the laboratory under a separate chain of custody 
(SDG#RAR-01). The moisture result was used for dry weight calculations. 
See General Comments for paired sample number reference. 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
13. J 

N.D. 

Dilution 
Units Factor 

M E M B E R  

Lancaster Laboratories. Inc. 
2425 New Holland Pike 
PO Box 12425 
Lancaster, PA 17605-2425 
717-656-2300 Fax: 717-656-2681 2216 Rev. lOl2lO2 



4lP Lancaster 
Laboratories 

Page 2 of 2 

L a n c a e t e r  L a b o r a t o r i e s  Sample N o .  S W  3 9 3 1 7 0 4  

Submitted: 11/01/2002 09:20 
Reported: 02/28/2003 at 12:Ol 
Discard: 03/31/2003 
5GP-6 (10-11') Grab Soil Sample 
RAAP-Unit 5 Closure 

CAT 

No. 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

SDG#: RAR02-03 
Dry 

Analysis Name 
Dry 

CAS Number Result 

2-Butanone 78-93-3 N.D. 

trans-1,3-Dichloropropene 10061-02-6 N.D. 

cis-1.3-Dichloropropene 10061-01-5 N.D. 

Method 

Detection 
Limit 

5. 

1. 

1. 

4-Methyl-2-pentanone 108-10-1 N.D. 3. 

2-Hexanone 591-78-6 N.D. 3. 

Xylene (Total) 1330-20-7 N.D. 1. 

A site-specific MSD sample was not submitted for the project. A LCS/LCSD 

Dilution 

Units Factor 

was performed to demonstrate precision and accuracy at a batch level. 

Paired with SGP-6 (10-11') for % MOS result. See 813933076 

CAT 
No. Analysis Name 
07801 Moisture (Re-Entry) 
06292 TCL by 8260 (soil) 
08389 Low/High Encore Prep 

Tracking 
08389 Low/High Encore Prep 

Tracking 
08389 Low/High Encore Prep 

Tracking 

Laboratory Chronicle 
Analysis Dilution 

Method Trial# Date and Time Analyst Pac tor 
EPA 160.3 modified 1 11/05/2002 08:39 Helen L Schaeffer 1 
SW-846 8260B 1 11/04/2002 15:56 Roy R Mellott Jr 0.91 
SW-846 5035 1 11/01/2002 18:14 Medina A Long n.a. 

SW-846 5035 2 11/01/2002 17:09 Medina A Long n.a. 

SW-846 5035 3 11/01/2002 17:10 Medina A Long n.a. 

Lancaster Laboratories, Inc. 
2425 New Holland Pike 
PO Box 12425 
Lancaster. PA 17605-2425 
717-656-2300 Fax: 717-656-2681 

2216 Rev. 10/2/02 



qlp Lancaster 
Laboratories 

Lancaster Laboratories Sample No. SW 

Submitted: 11/01/2002 09:20 
Reported: 02/28/2003 at 12:Ol 
Discard: 03/31/2003 
5GP-3 (9-10') Grab Soil Sample 
RAAP-Unit 5 Closure 

5GP3 9 

CAT 
NO. 

07801 

16292 

05444 
05445 
05446 
05447 
05449 
05450 
05451 
05452 
05454 
05455 
05457 
05458 
05460 
05461 
05462 
05463 
05465 
05466 
05467 
05468 
05470 
05472 
05474 
05477 
05478 
05480 
06293 

5 2 9 1  

Dry 

Account Number: 11200 

Draper Aden Associates, InC 
2206 south Main Street 
Blacksburg VA 24060 

Dry 
Method 

TCL by 8260 (soil) 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
1.1-Dichloroethene 
Methylene Chloride 
trans-1.2-Dichloroethene 
1,l-Dichloroethane 
cis-1,2-Dichloroethene 
Chlorof o m  
1,l.l-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1.2-Dichloroethane 
Trichloroethene 
l,2-Dichloropropane 
Bromodichloromethane 
Toluene 
1,1,2-Trichloroethane 
Tet rachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
Styrene 
Bromof o m  

1,1,2,2-Tetrachloroethane 

Page 1 of 2 

Analysis Name CAS Number Result Detection 
Limit 

Moisture (Re-Entry) n.a. 17.2 0.060 
The moisture result above was taken from a sample aliquot 
which was submitted to the laboratory under a separate chain of custody 
(SDG#RAR-01). The moisture result was used for dry weight calculations. 
See General Comments for paired sample number reference. 

Acetone 

Carbon Disulfide 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. 

N.D. 

Dilution 
Units Factor 

M E M B E R  

Lancaster Laboratories, lnc. 
2425 New Holland Pike 
PO Box 12425 
Lancaster, PA 17605-2425 
717-656-2300 Fax: 717-656-2661 2216 Rev. 1012102 



9 Lancaster 
Laboratories 

Page 2 of 2 

Lancaster Laboratories Sample No. SW 3931705 

Submitted: 11/01/2002 09:20 
Reported: 02/28/2003 at 12:Ol 
Discard: 03/31/2003 
5GP-3 (9-10') Grab Soil Sample 
RAAP-Unit 5 Closure 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

5GP39 

CAT 

NO. 

06296 

06297 

06298 

06299 

06300 

06301 

SDG#: RAR02-04 
Dry 

Dry Method 
Analysis Name CAS Number Result Detection 

Limit 
2-Butanone 78-93-3 N.D. 5. 

trans-1,3-Dichloropropene 10061-02-6 N.D. 1. 

cis-1,3-Dichloropropene 10061-01-5 N.D. 1. 

4-Methyl-2-pentanone 108-10-1 N.D. 4. 

2-Hexanone 591-78-6 N.D. 4. 

Xylene (Total) 1330-20-7 N.D. 1. 

A site-specific MSD sample was not submitted for the project. A LCS/LCSD 
was performed to demonstrate precision and accuracy at a batch level. 

Dilution 

Units Factor 

Paired with 5GP-3 (9-10') for % MOS result. See SW3933077 

CAT 
No. Analysis Name 
07801 Moisture (Re-Entry) 
06292 TCL by 8260 (soil) 
08389 Low/High Encore Prep 

Tracking 
08389 Low/High Encore Prep 

Tracking 
08389 Low/High Encore Prep 

Tracking 

Laboratory Chronicle 
Analysis Dilution 

Method Trial# Date and Time Analyst Factor 
EPA 160.3 modified 1 11/05/2002 08:39 Helen L Schaeffer 1 
SW-846 8260B 1 11/04/2002 16:29 Roy R Mellott Jr 0.97 
SW-846 5035 1 11/01/2002 18:08 Medina A Long n.a. 

SW-846 5035 2 11/01/2002 17:ll Medina A Long n.a. 

SW-846 5035 3 11/01/2002 17:12 Medina A Long n.a. 

Lancaster Laboratories. Inc. 
2425 New Holland Pike 
PO Box 12425 
Lancaster, PA 17605-2425 
717-656-2300 Fax: 717-656-2681 

2216 Rev. 10/2/02 



4IP Lancaster 
Laboratories 

Page 1 of 2 

Lancaster Laboratories Sample No. SW 

Submitted: 11/01/2002 09:20 
Reported: 02/28/2003 at 12:Ol 
Discard: 03/31/2003 
5GP-8 (7-8') Grab Soil Sample 
RAAP-Unit 5 Closure 

5GP87 

CAT 

NO. 

07801 

06292 

05444 
05445 
05446 
05447 
05449 
05450 
05451 
05452 
05454 
05455 
05457 
05458 
05460 
05461 
05462 
05463 
05465 
05466 
05467 
05468 
05470 
05472 
05474 
05477 
05478 
05480 
06293 
36294 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Analysis Name CAS Number Result Detection 
Limit 

Moisture (Re-Entry) n.a. 14.6 0.060 
The moisture result above was taken from a sample aliquot 
which was submitted to the laboratory under a separate chain of custody 
(SDG#RAR-01). The moisture result was used for dry weight calculations. 
See General Comments for paired sample number reference. 

TCL by 8260 (soil) 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
1.1-Dichloroethene 
Methylene Chloride 
trans-1,2-Dichloroethene 
1.1-Dichloroethane 
cis-1,2-Dichloroethene 
Chlorof o m  
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1,2-Dichloroethane 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
Toluene 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
Styrene 
Bromof o m  
1,1,2,2-Tetrachloroethane 
Acetone 
Carbon Disulfide 

Lancaster laboratories, Inc 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

Dilution 
Dni t s Factor 

2425 New Holland Pike 
PO Box 12425 
Lancaster, PA 17605-2425 
717-656-2300 Fax: 717-656-2681 2216 Rev. 1012102 



Lancaster Laboratories Sample No. SW 

Submitted: 11/01/2002 09:20 
Reported: 02/28/2003 at 12:Ol 
Discard: 03/31/2003 
5GP-8 (7-8') Grab Soil Sample 
RAAP-Unit 5 Closure 

5GP87 

CAT 
No. 

06296 

06297 

06298 

06299 

06300 

06301 

Analysis Name 

2-Butanone 

trans-1,3-Dichloropropene 

cis-1.3-Dichloropropene 

4-Methyl-2-pentanone 

2-Hexanone 

Xylene (Total) 

Page 2 of 2 

3931706 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 south Main Street 
Blacksburg VA 24060 

CAS Number Result 

78-93-3 N.D. 

10061-02-6 N.D. 

10061-01-5 N.D. 

108-10-1 N.D. 

591-78-6 N.D. 

1330-20-7 N.D. 

Detection 
Limit 

5. 

1. 
1. 

4. 

4. 

1. 

Dilution 

Units Factor 

A site-specific MSD sample was not submitted for the project. A LCS/LCSD 
was performed to demonstrate precision and accuracy at a batch level. 

Paired with 5GP-8 (7-8') for % MOS result. See SW3933078 

CAT 
No. Analysis Name 
07801 Moisture (Re-Entry) 
06292 TCL by 8260 (soil) 
08389 Low/High Encore Prep 

Tracking 
08389 Low/High Encore Prep 

Tracking 
08389 Low/High Encore Prep 

Tracking 

Laboratory Chronicle 
Analysis Dilution 

Method Trial# Date and Time Analyst Factor 
EPA 160.3 modified 1 11/05/2002 08:39 Helen L Schaeffer 1 
SW-846 8260B 1 11/04/2002 17:02 Roy R Mellott Jr 0.94 
SW-846 5035 1 11/01/2002 18:lO Medina A Long n.a. 

SW-846 5035 2 11/01/2002 17:13 Medina A Long n.a. 

SW-846 5035 3 11/01/2002 17:14 Medina A Long n.a. 

Lancaster Laboratories. Inc. 
2425 New Holland P ~ k e  
PO Box 12425 
Lancaster, PA 17605-2425 
777-656-2300 Fax: 717-656-2681 2216 Rev. 1012102 



Page 1 of 2 

Lancaster Laboratories Sample No. SW 

Submitted: 11/01/2002 09:20 
Reported: 02/28/2003 at 12:Ol 
Discard: 03/31/2003 
5GP-8 (11-12') Grab Soil Sample 
RAAP-Unit 5 Closure 

5GP8 - 

CAT 

NO. 

07801 

06292 

05444 
05445 
05446 
05447 
05449 
05450 
05451 
05452 
05454 
05455 
05457 
05458 
05460 
05461 
05462 
05463 
05465 
05466 
05467 
05468 
05470 
05472 
05474 
05477 
05478 
05480 
06293 
76294 

Account Number: 11200 

Draper Aden Associates, Inc 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
D W  Method 

Analysis Name CAS Number Result Detection 
Lid t 

Moisture (Re-Entry) n.a. 14.5 0.060 
The moisture result above was taken from a sample aliquot 
which was submitted to the laboratory under a separate chain of custody 
(SDG#RAR-01). The moisture result was used for dry weight calculations. 
See General Comments for paired sample number reference. 

TCL by 8260 (soil) 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
1, 1 -Dichloroethene 
Methylene Chloride 
trans- 1.2-Dichloroethene 
1.1-Dichloroethane 
cis-1,2-Dichloroethene 
Chloroform 
1,l.l-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1,2 -Dichloroethane 
Trichloroethene 
1.2-Dichloropropane 
Bromodichloromethane 
Toluene 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chl orobenzene 
Ethylbenzene 
Styrene 
Bromof o m  
1,1,2,2-Tetrachloroethane 

Acetone 
Carbon Disulfide 

Lanraster Laboratories, Inc. 

N. D. 
N.D. 
N. D. 
N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
16 
N. D. 

Dilution 
Units Factor 

2425 New Holland Pike 
PO Box 12425 
Lancaster. PA 17605-2425 
717-656-2300 Fax: 717-656-2681 2216 Rev. 1012102 



Page 2 of 2 

Lancaster Laboratories Sample No. SW 3931707 

Submitted: 11/01/2002 09:20 
Reported: 02/28/2003 at 12:Ol 
Discard.: 03/31/2003 
5GP-8 (11-12') Grab Soil Sample 
RAAP-Unit 5 Closure 

5GP8 - 

CAT 

NO. 

06296 

06297 

06298 

06299 

06300 

06301 

Analysis Name CAS Number 

2-Butanone 78-93-3 

trans-1,3-Dichloropropene 10061-02-6 

cis-1.3-Dichloropropene 10061-01-5 

4-Methyl-2-pentanone 108-10-1 

2-Hexanone 591-78-6 

Xylene (Total) 1330-20-7 

A site-specific MSD sample was not submitted 

was performed to demonstrate precision and ac 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 

D W  Method 
Result Detection 

Limit 
N.D. 4. 

N.D. 1. 

N. D. 1. 

N. D. 4. 

N.D. 4. 

N.D. 1. 

for the project. A LCS/LCSD 

:curacy at a batch level. 

Dilution 

Units Factor 

Paired with 5GP-8 (11-12') for % MOS result. See 813933079 

CAT 
No. Analysis Name 
07801 Moisture (Re-Entry) 
06292 TCL by 8260 (soil) 
08389 Low/High Encore Prep 

Tracking 
08389 Low/High Encore Prep 

Tracking 
08389 Low/High Encore Prep 

Tracking 

Laboratory Chronicle 
Analysis Dilution 

Method Trial# Date and Time Analyst Factor 
EPA 160.3 modified 1 11/05/2002 08:39 Helen L Schaeffer 1 
SW-846 8260B 1 11/04/2002 17:34 Roy R Mellott Jr 0.86 
SW-846 5035 1 11/01/2002 18:12 Medina A Long n.a. 

SW-846 5035 2 11/01/2002 17:15 Medina A Long n.a. 

SW-846 5035 3 11/01/2002 17:16 Medina A Long n.a. 

Lancaster Laboratories, Inc 
2425 New Holland Pike 
PO Box 12425 
Lancaster, PA 17605-2425 
717-656-2300 Fax: 717-656-2681 2216 Rev. 1012102 



qlp Lancaster 
Laboratories 

Lancaster Laboratories Sample No. SW 

Submitted: 11/01/2002 09:20 
Reported: 02/28/2003 at 12:01 
Discard: 03/31/2003 
5GP-12 (3-4 ) Grab Soil Sample 
RAAP-Unit 5 Closure 

5GP12 

CAT 
NO. 

07801 

06292 

05444 
05445 
05446 
05447 
05449 
05450 
05451 
05452 
05454 
05455 
05457 
05458 
05460 
05461 
05462 
05463 
05465 
05466 
05467 
05468 
05470 
05472 
05474 
05477 
05478 
05480 
06293 
76294 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South ~ a i n  Street 
Blacksburg VA 24060 

TCL by 8260 (soil) 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
1,l-Dichloroethene 
Methylene Chloride 
trans-1,2-Dichloroethene 

1.1-Dichloroethane 
cis-1,2-Dichloroethene 
Chlorof o m  
1,l.l-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1,2-Dichloroethane 
Trichloroethene 
1.2-Dichloropropane 
Bromodichloromethane 
Toluene 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
Acetone 
Carbon Disulfide 

Page 1 of 2 

Dry 
Dry Method 

Analysis Name CASNumber Result Detection 
Limit 

Moisture (Re-Entry) n.a. 16.3 0.060 
The moisture result above was taken from a sample aliquot 
which was submitted to the laboratory under a separate chain of custody 
(SDG#RAR-01). The moisture result was used for dry weight calculations. 
See General Comments for paired sample number reference. 

Lancaster Laboratories, Inc. 
2425 New Holland Pike 
PO Box 12425 
Lancaster, PA 17605-2425 
717-656-2300 Fax: 717-656-2681 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
11. J 
N.D. 

Dilution 
Units Factor 

2216 Rev. 1012102 



41h Lancaster 
Laboratories 

Lancaster Laboratories Sample No. SW 

Submitted: 11/01/2002 09:20 
Reported: 02/28/2003 at 12:Ol 
Discard: 03/31/2003 
5GP-12 (3-4') Grab Soil Sample 
RAAP-Unit 5 Closure 

5GP12 

CAT 

NO. 

06296 
06297 

06298 

06299 

06300 

06301 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Page 2 of 2 

SDG#: RAR02-07 
Dry 

Dry Method 
Analysis Name CAS Number Result Detection 

Limit 
2-Butanone 78-93-3 N.D. 4. 

trans-1,3-Dichloropropene 10061-02-6 N.D. 1. 

cia-1.3-Dichloropropene 10061-01-5 N.D. 1. 

4-Methyl-2-pentanone 108-10-1 N. D. 2. 

2-Hexanone 591-78-6 N. D. 2. 

Xylene (Total) 1330-20-7 N.D. 1. 

A site-specific MSD sample was not submitted for the project. A LCS/LCSD 

was performed to demonstrate precision and accuracy at a batch level. 

Paired with 5GP-12 (3-4') for % MOS result. See SW3933080 

CAT 
No. Analysis Name 
07801 Moisture (Re-Entry) 
06292 TCL by 8260 (soil) 
08389 Low/High Encore Prep 

Tracking 
08389 Low/High Encore Prep 

Tracking 
08389 Low/High Encore Prep 

Tracking 

Dilution 

Units Factor 

Laboratory Chronicle 
Analysis Dilution 

Method Trial# Date and Time Analyst Factor 
EPA 160.3 modified 1 11/05/2002 08:39 Helen L Schaeffer 1 
SW-846 8260B 1 11/04/2002 18:07 Roy R Mellott Jr 0.81 
SW-846 5035 1 11/01/2002 18:04 Medina A Long n.a. 

Lancaster Laboratories, Inc 
2425 N e w  Holland Pike 
PO Box 12425 
Lancaster, PA 17605-2425 
717-656-2300 Fax: 717-656-2681 

2 11/01/2002 17:17 Medina A Long n.a. 

3 11/01/200217:18 MedinaALong n.a. 

2216 Rev. 10/2/02 



'e Lancaster 
Laboratories 

Page 1 of 2 

Lancaster Laboratories Sample No. SW 3931709 

Collected:10/31/2002 17:OO by DK Account Number: 11200 

Submitted: 11/01/2002 09:20 
Reported: 02/28/2003 at 12:Ol 
Discard: 03/31/2003 
5GP-16 (3 -4 ) Grab Soil Sample 
RAAP-Unit 5 Closure 

CAT 
NO. 

07801 

76292 

05444 
05445 
05446 

05447 
05449 

05450 
05451 

05452 
05454 
05455 
05457 
05458 
05460 

05461 
05462 
05463 

05465 
05466 
05467 

05468 
05470 

05472 
05474 

05477 
05478 
05480 
06293 
'6294 

Draper Aden ~ssociates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 

Dry Method 
Analysis Name CAS Number Result Detection 

Limit 

Moisture (Re-Entry) n.a. 17.9 0.060 

The moisture result above was taken from a sample aliquot 
which was submitted to the laboratory under a separate chain of custody 
(SDG#RAR-01). The moisture result was used for dry weight calculations. 
See General Comments for paired sample number reference. 

TCL by 8260 (soil) 

Chloromethane 

Vinyl Chloride 
Bromomethane 

Chloroethane 
1.1-Dichloroethene 
Methylene Chloride 
trans-1.2-Dichloroethene 
1.1-Dichloroethane 
cis-1,2-Dichloroethene 

Chloroform 
1.1.1 -Trichloroethane 

Carbon Tetrachloride 
Benzene 
l,2-Dichloroethane 
Trichloroethene 

1.2-Dichloropropane 
Bromodichloromethane 

Toluene 
1.1.2-Trichloroethane 

Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 

Ethylbenzene 

Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 

Acetone 
Carbon Disulfide 

N. D. 
N. D. 

N. D. 

N. D. 
N.D. 
N.D. 

N.D. 
N.D. 
N.D. 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. 

N.D. 
N.D. 

N.D. 
N.D. 

N.D. 
N.D. 

N.D. 
N.D. 

N.D. 
N.D. 
N. D. 
N.D. 

N.D. 

Dilution 

Units Factor 

Lancaster Laboratories, Inc. 
2425 New Holland Pike 
PO Box 12425 
Lancaster, PA 17605-2425 
717-656-2300 Fax: 717-656-2681 2216 Rev. 1012102 



qlh Lancaster 
Laboratories 

Page 2 of 2 

Lancaster Laboratories Sample No. SW 3931709 

~ollected:10/31/2002 17:00 

Submitted: 11/01/2002 09:20 
Reported: 02/28/2003 at 12:Ol 
Discard: 03/31/2003 
5GP-16 (3-4 I )  Grab Soil Sample 
RAAP-Unit 5 Closure 

5GP16 

CAT 

NO. 

06296 

06297 

06298 

06299 

06300 

06301 

Analysis Name 

2-Butanone 

trans-1,3-Dichloropropene 
cis-1.3-Dichloropropene 

4-Methyl-2-pentanone 

2-Hexanone 

Xylene (Total) 

Dry 
CAS Number Result 

78-93-3 N.D. 

10061-02-6 N.D. 

10061-01-5 N.D. 

108-10-1 N.D. 

591-78-6 N.D. 

1330-20-7 N.D. 

Account Number: 11200 

Draper Aden ~ssociates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Method 

Detection 
Limit 

5. 

1. 

1. 

4. 
4. 

1. 

Dilution 

Units Factor 

A site-specific MSD sample was not submitted for the project. A LCS/LCSD 

was performed to demonstrate precision and accuracy at a batch level. 

Paired with 5GP-16 (3-4') for % MOS result. See SW3933081 

CAT 
No. Analysis Name 
07801 Moisture (Re-Entry) 
06292 TCL by 8260 (soil) 
08389 Low/High Encore Prep 

Tracking 
08389 Low/High Encore Prep 

Tracking 
08389 Low/High Encore Prep 

Tracking 

Laboratory Chronicle 
Analysis Dilution 

Method Trial# Date and Time Analyst Factor 
EPA 160.3 modified 1 11/05/2002 08:39 Helen L Schaeffer 1 
SW-846 82608 1 11/04/2002 18:40 Roy R Mellott Jr 0.97 
SW-846 5035 1 11/01/2002 18:06 Medina A Long n.a. 

SW-846 5035 2 11/01/2002 17:19 Medina A Long n.a. 

SW-846 5035 3 11/01/2002 17:20 Medina A Long n.a 

Lancaster Laboratories, Inc. 
2425 New Holland Pike 
PO Box 12425 
Lancaster, PA 17605-2425 
717-656-2300 Fax: 717-656-2681 

2216 Rev. 1012102 



Page 1 of 3 

Quality Control Summary 

Client Name: Draper Aden ~ssociates, Inc. Group Number: 829085 
Reported: 02/28/03 at 12:02 PM 

Laboratory Compliance Quality Control 

Analysis Name 

Batch number: K023081AA 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
1,l-Dichloroethene 
Methylene Chloride 
trans-1,2-Dichloroethene 
1,l-Dichloroethane 
cis-1.2-Dichloroethene 
Chloroform 
I,, 1.1-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1,2-Dichloroethane 
Trichloroethene 
1,2-Dichloropropane 
romodichloromethane 
~'oluene 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
Styrene 
Bromof o m  
1,1,2,2-Tetrachloroethane 
Acetone 
Carbon Disulfide 

trans-1.3-Dichloropropene 
cis-1.3-Dichloropropene 
4-Methyl-2-pentanone 
2-Hexanone 
Xylene (Total) 

Analysis Name 

Blank Blank Report LCS 
Result Units E C  

Sample number (s) : 3931702-3931709 
N. D. 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

MS 

%RBC - 

2. 
1. 
2. 
2. 
1. 
2. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
1. 
7. 
1. 
4. 
1. 
1. 
3. 
3. 
1. 

Sample 

MSD MS/MSD 

LCSD 
%REC - 

106 
99 
8 2 
9 4 
91 
9 2 
9 1 
104 
9 6 
97 
98 
93 
9 9 
113 
9 5 
104 
9 7 
9 5 
94 
9 4 
8 9 
91 
95 
88 
8 6 
80 
70 
100 
77 
96 
9 7 
86 
80 
94 

LCS/LCSD 
Limits 

47-133 
57-132 
54-129 
66-130 
77-139 
76-129 
78-131 
82-130 
85-127 
79-126 
69-133 
68-137 
85-125 
75-132 
81-124 
81-126 
80-123 
81-116 
77-116 
79-128 
73-116 
81-112 
82-115 
79-116 
64-121 
64-121 
51-178 
72-144 
58-155 
75-113 
82-122 
56-144 
51-142 
82-117 

Quality Control 

RPD BKQ DUP 

%RBC Limits - - - RPD MAX Cone 

*- Outside of specification 
(1) The result for one or both determinations was less than five times the LOQ 
'?) The background result was more than four times the spike added. 

Lancaster Laboratories, Inc 

Conc - 

RPD RPD Max - 

DUP DuP 
RPD 

RPD - Max 

2425 N e w  Holland Pike 
PO Box 12425 
Lancaster, PA 17605-2425 
717-656-2300 Fax: 717-656-2681 2216 Rev. 1012102 



41b Lancaster 
Laboratories 

Page 2 of 3 

Quality Control Summary 

C l i e n t  N a m e :  D r a p e r  A d e n  A s s o c i a t e s ,  Inc .  G r o u p  N u m b e r :  8 2 9 0 8 5  
R e p o r t e d :  0 2 / 2 8 / 0 3  a t  1 2 : 0 2  PM 

Sample Matrix Quality Control 

Analysis Name 
Batch number: K023081AA 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
1,l-Dichloroethene 
Methylene Chloride 
trans-1,2-Dichloroethene 
1,l-Dichloroethane 
cis-1.2-Dichloroethene 
Chloroform 
1,l.l-Trichloroethane 
Carbon ~etrachloride 
Benzene 
1,2-Dichloroethane 
Trichloroethene 
1,2-Dichloropropane 
romodichloromethane 
~'oluene 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
Acetone 
Carbon Disulfide 
2-Butanone 
trans-1.3-Dichloropropene 
cis-1.3-Dichloropropene 
4-Methyl-2-pentanone 
2 -Hexanone 
Xylene (Total) 

MS MSD MS/MSD RPD BKQ DUP DUP DuP 
RPD 

%REC %REC Limits - - -  RPD MAX ~ o n c  - Conc - RPD M2U( 
Sample number (s) : 3931702-3931709- 
114 14-144 
111 20-146 
88 24-140 
104 33-147 
9 1 43-153 
80 49-145 
85 49-143 
96 51-147 
8 7 54-139 
8 8 57-135 
9 6 47-143 
91 43-144 
89 52-141 
9 2 57-137 
8 7 47-140 
9 3 55-138 
8 3 55-131 
88 41-147 
7 5 45-150 
95 42-157 
7 2 46-137 
84 48-132 
8 9 44-142 
80 30-144 
6 3 32-139 
60 23-180 
141 6-214 
9 7 29-162 
107 22-181 
8 0 46-130 
83 50-129 
60 40-154 
86 28-170 
87 47-139 

Surrogate Quality Control 

Analysis Name: TCL by 8260 (soil) 
Batch number: K023081AA 

Dibromofluoromethane 1.2-~ichloroethane-d4 Toluene-d8 

*- Outside of specification 
(1) The result for one or both determinations was less than five times the LOQ. 
'2) The background result was more than four times the spike added. 

Lanraster Laboratories, Inc 
2425 New Holland Pike 
PO Box 12425 
Lancaster. PA 17605-2425 
717-656-2300 Fax: 717-656-2681 2216 Rev. 10/2/02 



9' Lancaster 
Laboratories 

Page 3 of 3 

Quality Control Summary 

Client Name: Draper Aden Associates, InC. Group Number: 829085 
Reported: 02/28/03 at 12:02 PM 

Surrogate Quality Control 

3 9 3 1 7 0 3  9 5  
3 9 3 1 7 0 4  9 5  
3 9 3 1 7 0 5  9  6  
3 9 3 1 7 0 6  9 8  
3 9 3 1 7 0 7  9 4  
3 9 3 1 7 0 8  9 7  
3 9 3 1 7 0 9  9  5  
Blank 9 8  
LCS 9 8  
LCSD 1 0 0  
MS 9  6  

L i m i t s  : 8 0 - 1 2 0  8 0 - 1 2 0  8 1 - 1 1 7  7 4  - 1 2 1  

*- Outside of specification 
( 1 )  The result for one or both determinations was less than five times the LOQ. 
'?) The background result was more than four times the spike added. 

Lancaster Laboratories, lnc 
2425 New Holland Pike 
PO Box 12425 
Lancaster. PA 17605-2425 
717-656-2300 Fax: 717-656-2681 2216 Rev. lOl2lO2 



Lancaster Laboratories 
. Where quality is a sc~ence. REPRINT 

ANALYTICAL RESULTS 

Prepared for: 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Prepared by: 

Lancaster Laboratories 
2425 New Holland Pike 

Lancaster, PA 17605-2425 

SAMPLE GROUP 

The sample group for this submittal is 829270. Samples arrived at the laboratory on Saturday, November 
02,2002. The PO# for this group is B02271-01. 

Client Description 
(1 -3')7GP- 1 Grab Soil Sample 
(8- 1 2 ' ) 7 ~ ~ - 2  Grab Soil sample 
(13.5-14S1)7GP-2 Grab Soil Sample 
(1 0- 1 lt)7GP-3 Grab Soil Sample 
(5-8')7GP-8 Grab Soil Sample 
(6- 1 1 ')7GP-5 Unspiked Grab Soil Sample 
(6- 1 11)7GP-5 Matrix Spike Grab Soil Sample 
(6-1 11)7GP-5 Matrix Spike Dup/Dup Grab Soil Sample 
(3-4')7GP- 16 Grab Soil Sample 
(3-4')7GP-4 Grab Soil Sample 
Unit 7 TCLP Composite Soil Sample 
Unit 7 TCLP Composite Soil Sample 
Unit 7 TCLP Composite Soil Sample 
(1 -2')5GP- 1 Grab Soil Sample 
(9- 1 0')5GP- 1 Grab Soil Sample 
(10-1 lt)5GP-6 Grab Soil Sample 
(9- 1 0')5GP-3 Grab Soil Sample 
(7-8')5GP-8 Grab Soil Sample 
(1 1-12')5GP-8 Grab Sod Sample 
(3-4')5GP- 12 Grab Soil Sample 
(3-4')5GP- 16 Grab Soil Sample 
HWMU-5 Composite Soil Sample 
HWMU-5 Composite Soil Sample 
HWMU-5 Composite Soil Sample 

METHODOLOGY 

Lancaster 1Labora:ories. Inc 

E M 2425 New Holland Pike 

Lancaster Labs Number 
3933061 

PO Box 12425 
Lancaster, PA 17605-2425 
717-656-2300 Fax: 717-656-2681 2216 Rev. 9!11100 



Lancaster Laboratories -- R ll3TV NT d7( 
Where quality is a science. 

The specific methodologies used in obtaining the enclosed analytical results are indicated on the laboratory 
chronicles. 

1 COPY TO Draper Aden Associates, Inc. 
1 COPY TO Data Package Group 

Attn: Ms. Janet Frazier 

Questions? Contact your Client Services Representative 
Michael E McAdams at (717) 656-2300. 

Respectfhlly Submitted, 

Lancaster Laboratow< tnr 

PO Eox 12425 
Lancaster. PA 17605-2425 
717-656-2300 Fax. 717.656-268 5 2216 Rev. 911 1100 
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Page 1 of 5 

Lancaster Laboratories Sample No. SW 3933061 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14 : 33 
Discard: 12/26/2002 
(1-3')7GP-1 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

137-P 

CAT 
NO. 

00111 

01225 

31218 
01219 
01220 
01221 
01222 
01223 
01859 
01981 
01982 

01983 
01984 

01985 
01986 

01988 

01989 

01990 
01991 

01992 
01993 
01994 
01995 
01996 
01997 
01998 

01999 

03017 
03025 
03026 

Analysis Name 

Moisture 
"Moisture" represents the loss 
103 - 105 degrees Celsius. The 
as-received basis. 

TCL Pesticides in Solids 

Gamma BHC - Lindane 

Heptachlor 
Aldrin 

p. p-DDT 
Dieldrin 

Endrin 
Methoxychlor 

Alpha BHC 
Beta BHC 
Delta BHC 
Heptachlor ~poxide 

p,p-DDE 

p,p-DDD 
Toxaphene 
Endosulfan I 
Endosulfan I1 
Endosulfan Sulfate 

Endrin Aldehyde 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 

PCB-1254 

PCB-1260 

Endrin Ketone 
Alpha Chlordane 
Gamma Chlordane 
Heptachlor was detected in the 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 

Dry Method 
CAS Number Result Detection 

Limit 
n.a. 13.7 0.50 

in weight of the sample after oven drying at 
moisture result reported above is on an 

58-89-9 
76-44-8 
309-00-2 
50-29-3 
60-57-1 
72-20-8 
72-43-5 

319-84-6 
319-85-7 

319-86-8 
1024-57-3 

72-55-9 
72-54-8 

8001-35-2 

959-98-8 

33213-65-9 
1031-07-8 

7421-93-4 
12674-11-2 
11104-28-2 
11141-16-5 

53469-21-9 

12672-29-6 

11097-69-1 

11096-82-5 
53494-70-5 
5103-71-9 
5103-74-2 

method blank 

N.D. 

N.D. 
N.D. 

N.D. 
N.D. 
N.D. 
N. D. 

N.D. 
N.D. 
N.D. 

N.D. 
N.D. 
N. D. 

N.D. 
N.D. 

N.D. 

N.D. 
N.D. 

N.D. 
N.D. 
N.D. 

N.D. 
N.D. 

N.D. 

N.D. 

N.D. 
N.D. 
0.27 

above the 

0.20 

0.20 
0.20 

0.42 
0.38 
0.41 
4.6 

0.20 
0.20 

0.20 
0.20 

0.38 

0.38 

13. 

0.20 
0.38 

0.38 
1.2 

5.6 
12. 
5.0 

5.8 
5.7 

6.6 
5.1 

0.38 
0.20 

J 0.20 
method detection 

Dilution 
Units Factor 

Lancasler Laboratories. Inc 
nn F nn n F 2425 N e w  Holland Pike .-. - .-. - - . . 

PO Box 12425 
Lancasler, PA 17605-2425 
717-656-2300 Fax.  777-656-268: 2216 Rev. 9llllOO 



4lh Lancaste r Laboratories 
Where quality is a science. REPRINT 

Lancaster Laboratories Sample No. 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:33 
Discard: 12/26/2002 
(1-3')7GP-1 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

137-P 

CAT 

NO. 

04688 

01185 
01186 
'71187 
J1188 
01189 
01190 
03746 
03747 
03748 
03749 
03753 
03754 
03755 
03757 
03758 
03759 
03760 
03761 
03762 
03763 
03764 
03765 
03766 
04690 
04691 
04692 

04693 
04694 
14695 

SW 3933061 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Analysis Name CAS Number Result Detection 
L i d  t 

limit. No heptachlor was detected in the sample, therefore the data is 
reported . 

TCL SW846 Semivolatiles Soil 

Phenol 
2 -Chlorophenol 
1.4-Dichlorobenzene 
N-~itroso-di-n-propylamine 

1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
2,4,6-Trichlorophenol 
bis (2-Chloroethyl) ether 
l,3-Dichlorobenzene 
1.2-Dichlorobenzene 
Hexachloroethane 
Nitrobenzene 
Isophorone 
bis (2-Chloroethoxy) methane 
Naphthalene 
Hexachlorobutadiene 
~exachlorocyc1opentadiene 
2-Chloronaphthalene 

Page 2 of 5 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

Acenaphthylene 208-96-8 N.D. 38. 
Dimethylphthalate 131-11-3 N. D. 78. 
2-Methylphenol 95-48-7 N.D. 38. 
2.2'-oxybis(1-Chloropropane) 108-60-1 N.D. 38. 
4-Methylphenol 106-44-5 N.D. 78. 
3-Methylphenol and 4-methylphenol cannot be resolved under the 
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds. 
4-Chloroaniline 106-47-8 N.D. 38. 

91-57-6 N.D. 
9 5 - 9 5 - 4  N.D. 

Dilution 
Units Factor 

Lancaster Laborato~ies. Inc 
2425 New Holland Pike . - . - . - . - - . . 
PO Box 12425 
L ancaster, PA 17605-2425 
717-556-2.300 Fax-  717-656-268: 



Lancaster Laboratories 
Where quality is a sc~ence. 

Page 3 of 5 

Lancaster Laboratories Sample No. SW 3933061 

Collected:11/01/2002 10:OO Account Number: 11200 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:33 
Discard: 12/26/2002 
(1-3')7GP-1 Grab Soil Sample 
HWMU-5 & HwMU-7 Investigation 

CAT 

No. Analysis Name 

04689 TCL SW846 Semivolatiles/Soil 

Dry 
CAS Number Result 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Method 
Detection 
Limit 
38. 

Acenaphthene 83-32-9 N.D. 38. 
4 -Nitrophenol 100-02-7 N.D. 200. 
2,4-~initrotoluene 121-14-2 N. D. 78. 
Pentachlorophenol 87-86-5 N.D. 200. 
Pyrene 129-00-0 N. D. 38. 
2,4-~initrophenol 51-28-5 N. D. 780. 
4,6-Dinitro-2-methylphenol 534-52-1 N.D. 200. 
2.6-~initrotoluene 606-20-2 N.D. 38. 
Fluorene 86-73-7 N. D. 38. 
4-chlorophenyl-phenylether 7005-72-3 N.D. 38. 
Diethylphthalate 84-66-2 N. D. 78. 
N-Nitrosodiphenylamine 86-30-6 N.D. 38. 
N-nitrosodiphenylamine decomposes in the GC inlet forming diphenylamine. 
The result reported for N-nitrosodiphenylamine represents the combined 
total of both compounds. 
4-~romophenyl-phenylether 101-55-3 N.D. 38. 
Hexachlorobenzene 118-74-1 N.D. 38. 
Phenanthrene 85-01-8 N. D. 38. 
Anthracene 120-12-7 N.D. 38. 
Di-n-butylphthalate 84-74-2 N.D. 78. 
Fluoranthene 206-44-0 N. D. 38. 
Butylbenzylphthalate 85-68-7 N.D. 78. 
Benzo (a) anthracene 56-55-3 N.D. 38. 
Chrysene 218-01-9 N.D. 38. 
3,3'-Dichlorobenzidine 91-94-1 N.D. 78. 
bis(2-Ethylhexy1)phthalate 117-81-7 N.D. 78. 
Di-n-octylphthalate 117-84-0 N.D. 78. 
Benzo (b) fluoranthene 205-99-2 N.D. 38. 
Benzo (k) fluoranthene 207-08-9 N.D. 38. 
Benzo (a) pyrene 50-32-8 N.D. 38. 
Indeno(l.2.3-cd)pyrene 193-39-5 N. D. 38. 
Dibenz(a,h)anthracene 53-70-3 N.D. 3 8 
Benzo ( g ,  h, ilperylene 191-24-2 N.D. 38. 

Dilution 
Units Factor 

Lancaster Laboratories, lnc 

, F M R F R 2425 New Holland Pike ... - - - .. 
PO Box 12425 
Lancaster, PA 17605-2425 
717-656-2390 Fax 717-656-2681 2216 Rev. 9, i1100 
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Page 4 of 5 

Lancaster Laboratories Sample No. SW 3933061 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:33 
Discard: 12/26/2002 
(1-3')7GP-1 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

137-P 

CAT 
NO. 

04697 
04698 
04700 
04702 

06292 

35444 
05445 
05446 
05447 
05449 
05450 
05451 
05452 
05454 
05455 
05457 
05458 
05460 
05461 
05462 
05463 
05465 
05466 
05467 
05468 
05470 
05472 
05474 
05477 
05478 
05480 
06293 
06294 
06296 
6297 

Analysis Name 

3-Nitroaniline 
Dibenzofuran 
4-Nitroaniline 
Carbazole 

TCL by 8260 (soil) 

Chloromethane 
Vinyl Chloride 
Bromomet hane 
Chloroethane 
1,l-Dichloroethene 
Methylene Chloride 
trans-1,2-~ichloroethene 
1.1-Dichloroethane 
cis-1,2-Dichloroethene 
Chloroform 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1,2-Dichloroethane 
Trichloroethene 
l,2-Dichloropropane 
Bromodichloromethane 
Toluene 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
Styrene 
Bromof o m  
1,1,2,2-Tetrachloroethane 
Acetone 
Carbon Disulfide 
2-Butanone 
trans 1.3 Dichloropropene 

Dry 
CAS Number Result 

99-09-2 N. D. 
132-64-9 N.D. 
100-01-6 N.D. 
86-74-8 N. D. 

Lancaster Laboratories, Inc 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 

6 N.D. 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Method 
Detection 
Limit 
78. 
38. 
78. 
38. 

Units 
Dilution 
Factor 

M B 2425 New Holland Pike 
PO Box 12425 
Lancaster, PP. 17605-2425 
717-656-2?00 Fax 7'7-656-2687 



Lancaster Laboratories 
Where quality is a science. 

PRINT 
Page 5 of 5 

Lancaster Laboratories Sample No. SW 3933061 

Account Number: 11200 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:33 
Discard: 12/26/2002 
(1-3')7GP-1 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Method Dry 

CAS Number Result 
Dilution 

Units Pac tor 
CAT 
No. Analysis Name Detection 

Limit 
1. 
3. 
3. 
1. 

06298 cis-1.3-Dichloropropene 
06299 4-Methyl-2-pentanone 
06300 2-Hexanone 
06301 Xylene (Total) 

10061-01-5 N.D. 
108-10-1 N.D. 
591-78-6 N.D. 
1330-20-7 N.D. 

Laboratory Chronicle 
Analysis 

Trial# Date and Time 
1 11/05/2002 08:39 
1 11/06/2002 03:06 
1 11/06/2002 04:33 

CAT 
No. 
00111 
01225 
04688 

Dilution 
Factor 
1 
1 
1 

Analysis Name 
Moisture 
TCL Pesticides in Solids 
TCL SW846 Semivolatiles 
Soil 
TCL SW846 
Semivolatiles/Soil 
TCL by 8260 (soil) 
BNA Soil Extraction 
Solid Sample Pesticide 
Extract 
Low/High Encore Prep 
Tracking 
Low/High Encore Prep 
Tracking 
Low/High Encore Prep 
Tracking 

Method 
EPA 160.3 modified 
SW-846 8081A/8082 
SW-846 8270C 

Analyst 
Helen L Schaeffer 
Douglas D Seitz 
Linda M Hartenstine 

Linda M Hartenstine 

Ryan V Nolt 
Amy M Strocko 
Darin P Wagner 

Medina A Long 

Medina A Long 

Medina A Long 

Lancaster Laboratories, lnc ,,,, 2425 New Holland Pike 
PO Box 12425 
Lancaster, PA 17605-2425 
717-656-2300 Fax: 717-656-2681 2216 Rev 9/!1100 
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Where quality is a science. 
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Lancaster Laboratories Sample No. SW 3933062 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:33 
Discard: 12/26/2002 
(8-12')7GP-2 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

81272 

CAT 

NO. 

00111 

01225 

11218 

01219 

01220 

01221 

01222 

01223 

01859 

01981 

01982 

01983 

01984 

01985 

01986 

01988 

01989 

01990 

01991 

01992 

01993 

01994 

01995 

01996 

01997 

01998 

01999 

03017 

03025 

03026 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 

Dry Method 
A n a l y s i s  Name CAS Number R e s u l t  D e t e c t i o n  

L i m i t  

M o i s t u r e  n .  a .  1 5 . 9  0 .50 

" M o i s t u r e "  r e p r e s e n t s  t h e  l o s s  i n  w e i g h t  o f  t h e  s ample  a f t e r  oven d r y i n g  a t  
1 0 3  - 105  d e g r e e s  C e l s i u s .  The m o i s t u r e  r e s u l t  r e p o r t e d  above  is on  a n  
a s - r e c e i v e d  b a s i s .  

TCL p e s t i c i d e s  i n  S o l i d s  

Gamma BHC - Lindane  

H e p t a c h l o r  

A l d r i n  

pep-DDT 
D i e l d r i n  

E n d r i n  

Me thoxych lo r  

A lpha  BHC 

B e t a  BHC 

D e l t a  BHC 

H e p t a c h l o r  ~ p o x i d e  

p .  p-DDE 

p ,  p-DDD 
Toxaphene 

E n d o s u l f a n  I 
E n d o s u l f a n  I1 
E n d o s u l f a n  S u l f a t e  

E n d r i n  Aldehyde 

PCB-1016 

PCB-1221 

PCB-1232 

PCB-1242 

PCB-1248 

PCB-1254 

PCB-1260 

E n d r i n  Ketone 

Alpha  C h l o r d a n e  

Gamma Ch lo rdane  

H e p t a c h l o r  was d e t e c t e d  i n  t h e  

58-89-9  

76 -44 -8  

309-00-2  

50-29-3 

60 -57 -1  

72-20-8  

72 -43 -5  

319-84-6  

319-85-7  

319-86-8  

1024-57-3  

72-55-9  

72-54-8  

8001-35-2 

959-98-8  

33213-65-9  

1031-07-8  

7421-93-4 

12674-11-2  

11104-28-2  

11141-16-5  

53469-21-9  

12672-29-6  

11097-69-1  

11096-82-5  

53494-70-5  

5103-71-9  

5103-74-2  

method b l a n k  

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

0 .75  

N.D. 

N.D. 

N.D. 

N.D. 

1 . 9  

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N.D. 

N. D. 

N.D. 

N.D. 

N. D .  

above t h e  

0 . 2 0  

0 . 2 0  

0 .20  

0 . 4 3  

0 .39  

0 .42  

4 . 8  

0 . 2 0  

0 . 2 0  

0 .20 

0 .20  

0 .39 

J 0 .39 

1 3 .  

0 . 2 0  

0 . 3 9  

0 . 3 9  

J 1 . 2  

5 . 7  

1 2 .  

5 . 1  

5 . 9  

5 . 8  

6 . 8  

5 . 2  

0 . 3 9  

0 .20 

0 .20  

method d e t e c t  i o n  

D i l u t i o n  

U n i t s  F a c t o r  

M 2425 New Holland Pike 

2216 Rev 9/11/00 
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Lancaster Laboratories Sample No. SW 3933062 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:33 
Discard: 12/26/2002 
(8-12')7GP-2 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

81272 

CAT 
NO. 

04688 

01185 
01186 
31187 
31188 
01189 
01190 
03746 
03747 
03748 
03749 
03753 
03754 
03755 
03757 
03758 
03759 
03760 
03761 
03762 
03763 
03764 
03765 
03766 
04690 
04691 
04692 

04693 
04694 
04695 

Analysis Name 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Dry Method 

CASNumber Result Detection 
Limit 

limit. No heptachlor was detected in the sample, therefore the data is 
reported. 

TCL SW846 Semivolatiles soil 

Phenol 108-95-2 N.D. 3 9 
95-57-8 N.D. 
106-46-7 N.D. 

N-~itroso-di-n-propylamine 621-64-7 N.D. 
1.2.4-Trichlorobenzene 120-82-1 N. D. 
4-Chloro-3-methylphenol 59-50-7 N.D. 
2-Nitrophenol 
2,4 -~imethylphenol 
2.4-Dichlorophenol 
2,4,6-Trichlorophenol 
bis (2-Chloroethyl) ether 
1.3 -Dichlorobenzene 
1.2-Dichlorobenzene 
Hexachloroethane 
Nitrobenzene 
Isophorone 
bis (2-Chloroethoxy) methane 
Naphthalene 
Hexachlorobutadiene 
~exachlorocyclopentadiene 
2-~hloronaphthalene 
Acenaphthylene 
Dimethylphthalate 
2-Methylphenol 
2,2'-oxybis(1-Chloropropane) 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

4 -Methylphenol 106-44-5 N.D. 80. 
3-Methylphenol and 4-methylphenol cannot be resolved under the 
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds. 
4-Chloroaniline 106-47-8 N.D. 39. 
2-Methylnaphthalene 91-57-6 N.D. 39. 
2.4.5-Trichlorophenol 95-95-4 M.D. 39. 

Lancaste~ Laboratories. Inc. 

Dilution 
Units Factor 

a 2425 New Holland Pike .-. - .-. - - . , 
PO Box 12425 
Lancaster. PA 17605-2425 
717-656-2300 Fax: 717-656-2681 2216 Rev 9/11/00 



Lancaster Laboratories 
Where quality is a science. 

Lancaster Laboratories Sample No. SW 3 9 3 3 0 6 2  

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:33 
Discard: 12/26/2002 
(8-12')7GP-2 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

81272 

CAT 

No. 

04696 

04689 

01191 
01192 
01193 
31194 
01195 
03750 
03751 
03767 
03768 
03769 
03770 
03772 

03773 
03774 
03775 
03776 
03777 
03778 
03780 
03781 
03782 
03783 
03784 
03785 
03786 
03787 
03788 
03789 
03750 
13791 

Analysis Name 

TCL SW846 Semivolatiles/Soil 

Acenaphthene 
4-Nitrophenol 
2.4-Dinitrotoluene 
~entachlorophenol 
Pyrene 
2.4 -Dinit rophenol 
4,6-Dinitro-2-methylphenol 
2.6-Dinitrotoluene 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
N-~itrosodiphenylamine 

Dry 
CAS Number Result 

88-74-4 N.D. 

N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

Page 3 of 5 

Account Number: 11200 

N-nitrosodiphenylamine decomposes in the GC inlet forming 
The result reported for N-nitrosodiphenylamine represents 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

total of both compounds. 
4-Bromophenyl-phenylether 101-55-3 N.D. 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Butylbenzylphthalate 
Benzo (a) anthracene 
Chrysene 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

3,3'-~ichlorobenzidine 91-94-1 N.D. 
bis(2-Ethy1hexyl)phthalate 117-81-7 N.D. 
Di-n-octylphthalate 117-84-0 N.D. 
Benzo (b) f luoranthene 205-99-2 N.D. 
Benzo (k) f luoranthene 207-08-9 N.D. 
Benzo (a) pyrene 50-32-8 N.D. 
Indeno (l,2,3 - cd) pyrene 193-39-5 N.D. 
Dibenz (a, h) anthracene 53-70-3 N.D. 
Benzo(g, h, i)perylene 191-24-2 N.D. 

Lancaster Laboratorres, Inc 

Dry 
Method 
Detection 
Limit 
39. 

diphenylamine. 
the combined 

Dilution 
Units Factor 

M E M e E 2425 New Holland Pike 
PO Box 12425 
Lancaster, PA 17605-2425 
7i7-556-2XO Fax: 717-656-2681 2216 Rev. 9!l!iOQ 



Lancaster Laboratories 
where quality is a science. REPRINT 

Page 4 of 5 

Lancaster Laboratories Sample No. SW 3933062 

Collected:11/01/2002 10:40 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:33 
Discard: 12/26/2002 
(8-12')7GP-2 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

81272 

CAT 

NO. 

04697 
04698 
04700 
04702 

06292 

05444 
05445 
05446 
05447 
05449 

05450 
05451 

05452 
05454 
05455 
05457 
05458 
05460 

05461 
05462 

05463 
05465 

05466 
05467 
05468 
05470 

05472 
05474 

05477 
05478 
05480 
06293 
06294 
06296 
16297 

Analysis Name 

3-Nitroaniline 

Dibenzofuran 
4-~itroaniline 
Carbazole 

TCL by 8260 (soil) 

Chloromethane 
Vinyl Chloride 
Bromomethane 

Chloroethane 
1,l-Dichloroethene 
Methylene Chloride 
trans-1.2-Dichloroethene 
1, 1-~ichloroethane 

cis-1,2-Dichloroethene 
Chloroform 
1,l.l-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1,2-Dichloroethane 
Trichloroethene 

1.2-Dichloropropane 
Bromodichloromethane 

Toluene 
1,1,2-Trichloroethane 

Tetrachloroethene 
~ibromochloromethane 

Chlorobenzene 

Ethylbenzene 
Styrene 
Bromoform 
1.1.2.2-Tetrachloroethane 
Acetone 
Carbon Disulfide 
2 - ~ u t  anone 
trans-1.3-Dichloropropene 

Dry 
CAS Number Result 

99-09-2 N.D. 
132-64-9 N.D. 
100-01-6 N.D. 
86-74-8 N.D. 

Lancaster Laboratories. Inc 

N.D. 
N.D. 
N. D. 
N. D. 
N.D. 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. 
N.D. 
N.D. 

N.D. 
N.D. 

N.D. 

N.D. 

N.D. 
N.D. 
N.D. 
N.D. 

N.D. 

N.D. 

N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 

6 N.D. 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Method 
Detection 
Limit 
80. 
39. 
80. 
39. 

Units 

Dilution 

Factor 

, ,,,, 2425 New Holland Pike 



Lancaster Laboratories 
Where quality is a science. 

Page 5 of 5 

Lancaster Laboratories Sample No. SW 3 9 3 3 0 6 2  

Collected:11/01/2002 10:40 Account Number: 11200 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:33 
Discard: 12/26/2002 
(8-12')7GP-2 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
CAS Number Result 

Dry 
Method 
Detection 
Limit 
1. 
4. 
4. 
1. 

Dilution 
Units Factor 

CAT 
No. Analysis Name 

06298 cis-1.3-Dichloropropene 
06299 4-Methyl-2-pentanone 
06300 2-Hexanone 
06301 xylene (Total) 

10061-01-5 N.D. 
108-10-1 N.D. 
591-78-6 N.D. 
1330-20-7 N.D. 

Laboratory Chronicle 
Analysis 

Trial# Date and Time 
1 11/05/2002 08:39 
1 11/06/2002 03:26 
1 11/06/2002 05:31 

CAT 
NO. 
00111 
01225 
04688 

Dilution 
Factor 
1 
1 
1 

Analysis Name 
Moisture 
TCL Pesticides in Solids 
TCL SW846 Semivolatiles 
Soil 
TCL SW846 
Semivolatiles/Soil 
TCL by 8260 (soil) 
BNA Soil Extraction 
Solid Sample Pesticide 
Extract 
Low/High Encore Prep 
Tracking 
Low/High Encore Prep 
Tracking 
Low/High Encore Prep 
Tracking 

Method 
EPA 160.3 modified 
SW-846 8081A/8082 
SW-846 8270C 

Analyst 
Helen L Schaeffer 
Douglas D Seitz 
Linda M Hartenstine 

Linda M Hartenstine 

Ryan V Nolt 
Amy M Strocko 
Darin P Wagner 

Medina A Long 

Medina A Long 

Medina A Long 

Lantaster Laboratories, lnc 

M E M B E R 2425 NEW Holland Pike 
PO Box 12425 
I.ancaster, PA 17605-2425 
777 65f i -230Q Fax 777-656-25P 



Lancaster Laboratories 
Where quality is a science. 

Page 1 of 5 

Lancaster Laboratories Sample No. SW 3933063 

Collected:11/01/2002 11:05 Account Number: 11200 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:33 
Discard: 12/26/2002 
(13.5-14.5')7GP-2 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

13572 

CAT 

No. 

00111 

01225 

1218 

01219 

01220 

01221 

01222 

01223 

01859 

01981 

01982 

01983 

01984 

01985 

01986 

01988 

01989 

01990 

01991 

01992 

01993 

01994 

01995 

01996 

01997 

01998 

01999 

03017 

03025 

03026 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 

Dry Method 
Analysis Name CAS Number Result Detection Units 

Limit 

Moisture n.a. 17.2 0.50 % 

"Moisture" represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported above is on an 
as-received basis. 

TCL pesticides in Solids 

Gamma BHC - Lindane 
Hept achlor 
Aldrin 

p.p-DDT 
Dieldrin 
Endrin 
Methoxychlor 
Alpha BHC 
Beta BHC 
Delta BHC 
Heptachlor Epoxide 

P, p-DDE 
p. p-DDD 
Toxaphene 
Endosulfan I 
Endosulfan I1 
Endosulfan Sulfate 
Endrin Aldehyde 
PCB-1016 

PCB-1221 

PCB-1232 

PCB-1242 

PCB-1248 

PCB-1254 

PCB-1260 

Endrin Ketone 
Alpha Chlordane 
Gamma Chlordane 
Heptachlor was detected in the 

58-89-9 

76-44-8 

309-00-2 

50-29-3 

60-57-1 

72-20-8 

72-43-5 

319-84-6 

319-85-7 

319-86-8 

1024-57-3 

72-55-9 

72-54-8 

8001-35-2 

959-98-8 

33213-65-9 

1031-07-8 

7421-93-4 

12674-11-2 

11104-28-2 

11141-16-5 

53469-21-9 

12672-29-6 

11097-69-1 

11096-82-5 

53494-70-5 

5103-71-9 

5103-74-2 

method blank 

N.D. 0.21 

N.D. 0.21 

N.D. 0.21 

0.67 J 0.43 

N.D. 0.40 

N.D. 0.42 

N. D. 4.8 

N.D. 0.21 

N.D. 0.21 

N. D. 0.21 

N. D. 0.21 

N.D. 0.40 

3.5 0.40 

N. D. 13. 

N. D. 0.21 

N.D. 0.40 

N.D. 0.40 

3.1 J 1.2 

N. D. 5.8 

N.D. 12. 

N.D. 5.2 

N. D. 6.0 

N.D. 5.9 

N. D. 6.9 

N.D. 5.3 

N.D. 0.40 

N.D. 0.21 

N.D. 0.21 

above the method detection 

Dilution 

Factor 

Lancaster Laboratories. lnc 
2425 New Holland Pike 

2216 Rev. 9/11/00 



Lancaster Laboratories 
Where quality is a science. 

Page 2 of 5 

Lancaster Laboratories Sample No. SW 3933063 

Collected:11/01/2002 11:05 Account Number: 11200 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:33 
Discard: 12/26/2002 
(13.5-14.5')7GP-2 Grab Soil Sample 
HWMU-5 & HWMU-7 ~nvestigation 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

13572 

CAT 

No. 

04688 

01185 
01186 
71187 
01188 
01189 
01190 
03746 
03747 
03748 
03749 
03753 
03754 
03755 
03757 
03758 
03759 
03760 
03761 
03762 
03763 
03764 
03765 
03766 
04690 
04691 
04692 

04693 
04694 
04695 

SDG#: RARO1-03 
Dry 

Dry Method 
Analysis Name CAS Number Result Detection Units 

Limit 
limit. No heptachlor was detected in the sample, therefore the data is 
reported . 

TCL SW846 Semivolatiles Soil 

Phenol 108-95-2 N.D. 40. 
2 - Chlorophenol 95-57-8 N. D. 40. 
1.4-Dichlorobenzene 106-46-7 N.D. 40. 
N-Nitroso-di-n-propylamine 621-64-7 N.D. 40. 
1.2.4-Trichlorobenzene 
4-Chloro-3-methylphenol 
2 -Nit rophenol 

120-82-1 N.D. 
59-50-7 N.D. 
88-75-5 N.D. 

2,4-Dimethylphenol 105-67-9 N.D. 
2.4-Dichlorophenol 120-83-2 N.D. 
2,4,6-Trichlorophenol 88-06-2 N.D. 
bis(2-Chloroethy1)ether 111-44-4 N.D. 
1,3-Dichlorobenzene 541-73-1 N.D. 
l,2-Dichlorobenzene 95-50-1 N. D. 
Hexachloroethane 67-72-1 N. D. 
Nitrobenzene 98-95-3 N.D. 40. 

Isophorone 78-59-1 N.D. 40. 
bis (2-Ch1oroethoxy)methane 111-91-1 N. D. 40. 
Naphthalene 91-20-3 ' N.D. 40. 
Hexachlorobutadiene 87-68-3 N.D. 81. 
Hexachlorocyclopentadiene 77-47-4 N. D. 
2 -Chloronapht halene 91-58-7 N. D. 
Acenaphthylene 208-96-8 N.D. 
Dimethylphthalate 131-11-3 N.D. 
2-Methylphenol 95-48-7 N.D. 
2.2'-oxybis(1-Chloropropane) 108-60-1 N.D. 
4-Methylphenol 106-44-5 N.D. 
3-Methylphenol and 4-methylphenol cannot be resolved under the 
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds. 
4-Chloroaniline 106-47-8 N. D. 40. 

Dilution 
Factor 

Lancaster Laboratories. Inc 
3425 New Hoilznd Pike . . . - . . . - -. . . 
PO Box 12425 
Lantaster, PA 1760?-2425 
" e ;  - 6 ' 5  ?3n(i F,IX 7 1 7  C.5(..;(+ 1 2216 Rev. 9/11/00 



Lancaster Laboratories 
Where quality ti a science. 

Lancaster Laboratories Sample No. SW 3933063 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:33 
Discard: 12/26/2002 
(13.5-14.5')7GP-2 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

13572 

CAT 

NO. 

04696 

04689 

01191 
01192 
01193 
)I194 

01195 
03750 

03751 
03767 
03768 
03769 
03770 

03772 

03773 
03774 
03775 
03776 

03777 

03778 

03780 
03781 
03782 
03783 
03784 

03785 
03786 

03787 
03788 
03789 
03790 
'3791 

Analysis Name 

Acenaphthene 
4 -Nitrophenol 
2.4-Dinitrotoluene 
Pent achlorophenol 

Pyrene 
2.4-Dinitrophenol 

4,6-~initro-2-methylphenol 
2.6-Dinitrotoluene 

Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
N-~itrosodiphenylamine 

Dry 
CAS Number Result 

83-32-9 N.D. 
100-02-7 N.D. 
121-14-2 N.D. 
87-86-5 N.D. 
129-00-0 N.D. 
51-28-5 N.D. 

534-52-1 N. D. 
606-20-2 N.D. 
86-73-7 N.D. 
7005-72-3 N.D. 

84-66-2 N.D. 
86-30-6 N.D. 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Page 3 of 5 

Dry 
Method 

Detection 
Limit 
40. 

N-nitrosodiphenylamine decomposes in the GC inlet forming diphenylamine. 
The result reported for N-nitrosodiphenylamine represents the combined 
total of both compounds. 
4-Bromophenyl-phenylether 101-55-3 N.D. 40. 
Hexachlorobenzene 118-74-1 N.D. 40. 

Phenanthrene 85-01-8 N.D. 40. 
Anthracene 120-12-7 N.D. 40. 
Di-n-butylphthalate 84-74-2 N.D. 81. 

Fluoranthene 206-44-0 N.D. 40. 
Butylbenzylphthalate 85-68-7 N.D. 81. 
Benzo (a) anthracene 56-55-3 N. D. 40. 

Chrysene 218-01-9 N.D. 40. 
3,3'-Dichlorobenzidine 91-94-1 N.D. 81. 

bis(2-Ethylhexy1)phthalate 117-81-7 N.D. 81. 
Di-n-octylphthalate 117-84-0 N.D. 81. 

Benzo (b) f luoranthene 205-99-2 N.D. 40. 
Benzo (k) f luoranthene 207-08-9 N.D. 40. 
Benzo (a) pyrene 50-32-8 N.D. 40. 
Indeno(l,2,3-cdlpyrene 193-39-5 N.D. 40. 
Dibenz (a, h) anthracene 53- 70-3 N.D. 40. 
Benzo (g. h, i )  perylene 191-24-2 N. D. 40. 

Dilution 

Units Factor 

Lancaster Laboratories. lnc 
nn ,,,q R F n 2425 !Jew Holland Pike 



Lancaster Laboratories 
Where quality is a science. 

Lancaster Laboratories Sample No. SW 3933063 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:33 
Discard: 12/26/2002 
(13.5-14.5')7GP-2 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

13572 

CAT 

NO. 

04697 
04698 
04700 
04702 

06292 

15444 
05445 
05446 
05447 
05449 
05450 
05451 
05452 
05454 
05455 
05457 
05458 
05460 
05461 
05462 
05463 
05465 
05466 
05467 
05468 
05470 
05472 
05474 
05477 
05478 
05480 
06293 
06294 
06296 
6297 

Analysis Name 

3-~itroaniline 
Dibenzofuran 
4-Nitroaniline 
Carbazole 

TCL by 8260 (soil) 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
1,l-Dichloroethene 
Methylene Chloride 
trans-1.2-Dichloroethene 
1,l-Dichloroethane 
cis-1,2-Dichloroethene 
Chlorof o m  
l,l,l-Trichloroethane 
Carbon ~etrachloride 
Benzene 
1.2-Dichloroethane 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
Toluene 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 

Acetone 
Carbon Disulfide 
2-~utanone 
trans-1,3-Dichloropropene 

Dry 
CAS Number Result 

99-09-2 N.D. 
132-64-9 N.D. 
100-01-6 N.D. 
86-74-8 N.D. 

N.D. 
N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N. D. 

6 N.D. 

Account Number: 11200 

Page 4 of 5 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Method Dilution 
Detection Units Factor 
Limit 
81. u g h  1 
40. 1 
81. ug/kg 1 

,,,, vl ,=, 2425 New Holland Fike 



Lancaster Laboratories 
- 

Where quality ii a science. 

Lancaster Laboratories Sample No. SW 3933063 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:33 
Discard: 12/26/2002 
(13.5-14.5')7GP-2 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

CAT 
No. Analysis Name 

06298 cis-1.3-Dichloropropene 
06299 4-Methyl-2-pentanone 
06300 2-Hexanone 
06301 Xylene (Total) 

CAT 
No. 
00111 
01225 
04688 

04689 

06292 
00381 
00819 

08389 

08389 

08389 

Analysis Name 
~oisture 
TCL Pesticides in Solids 
TCL SW846 Semivolatiles 
Soil 
TCL SW846 
Semivolatiles/Soil 
TCL by 8260 (soil) 
BNA Soil Extraction 
Solid Sample Pesticide 
Extract 
Low/High Encore Prep 
Tracking 
Low/High Encore Prep 
Tracking 
Low/High Encore Prep 
Tracking 

Dry 
CAS Number Result 

10061-01-5 N.D. 
108-10-1 N. D. 
591-78-6 N. D. 
1330-20-7 N. D. 

Account Number : 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Method 
Detection 
Lid t 
1. 

Laboratory Chronicle 
Analysis 

Method Trial# Date and Time 
EPA 160.3 modified 
SW-846 8081A/8082 
SW-846 8270C 

SW-846 8270C 

SW-846 8260B 
SW-846 3550B 
SW-846 3550B 

SW-846 5035 

SW-846 5035 

SW-846 5035 

L;nras?ei Lakora!ories, inc 

M E M B 2425 New Holland Pike 

Dilution 
Units Factor 

Analyst 
Helen L Schaeffer 
Douglas D Seitz 
Linda M Hartenstine 

Linda M Hartenstine 

Ryan V Nolt 
Amy M Strocko 
Darin P Wagner 

Medina A Long 

Medina A Long 

Medina A Long 

Dilution 
Factor 
1 
1 
1 

1 

0.95 
1 
1 

n.a. 

n.a. 

n.a. 

2216  Rev. 9 11/00 



4lP Lancaster Laboratories RE 
Where quality is a science. 

Page 1 of 5 

Lancaster Laboratories Sample No. SW 3933064 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:33 
Discard: 12/26/2002 
(10-1l0)7GP-3 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

10-73 

CAT 

No.  

0 0 1 1 1  

0 1 2 2 5  

) I 2 1 8  

0 1 2 1 9  

0 1 2 2 0  

0 1 2 2 1  

0 1 2 2 2  

0 1 2 2 3  

0 1 8 5 9  

0 1 9 8 1  

0 1 9 8 2  

0 1 9 8 3  

0 1 9 8 4  

0 1 9 8 5  

0 1 9 8 6  

0 1 9 8 8  

0 1 9 8 9  

0 1 9 9 0  

0 1 9 9 1  

0 1 9 9 2  

0 1 9 9 3  

0 1 9 9 4  

0 1 9 9 5  

0 1 9 9 6  

0 1 9 9 7  

0 1 9 9 8  

0 1 9 9 9  

0 3 0 1 7  
0 3 0 2 5  

0 3 0 2 6  

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

D r y  

D r y  M e t h o d  
A n a l y s i s  N a m e  CAS N u m b e r  R e s u l t  D e t e c t i o n  

L i m i t  

M o i s t u r e  n . a .  2 0 . 8  0 . 5 0  

" M o i s t u r e "  represents t h e  loss  i n  w e i g h t  of the  s a m p l e  a f t e r  oven drying a t  
1 0 3  - 1 0 5  degrees C e l s i u s .  T h e  m o i s t u r e  r e s u l t  reported above is on an 
as-received bas i s .  

TCL P e s t i c i d e s  i n  S o l i d s  

Gamma BHC - L i n d a n e  

H e p t a c h l o r  

A l d r i n  

p. p-DDT 
D i e l d r i n  

E n d r i n  

M e t h o x y c h l o r  

A l p h a  BHC 

B e t a  BHC 

D e l t a  BHC 

H e p t a c h l o r  E p o x i d e  

p, p-DDE 

p , p - D D D  
T o x a p h e n e  

E n d o s u l f a n  I 

E n d o s u l f a n  I1 
E n d o s u l f a n  S u l f a t e  

E n d r i n  A l d e h y d e  

P C B - 1 0 1 6  

P C B - 1 2 2 1  

P C B - 1 2 3 2  

P C B - 1 2 4 2  

P C B - 1 2 4 8  

P C B - 1 2 5 4  

P C B - 1 2 6 0  

E n d r i n  K e t o n e  
A l p h a  C h l o r d a n e  

Samma C h l o r d a n e  

H e p t a c h l o r  w a s  detec 

5 8 - 8 9 - 9  

7 6 - 4 4 - 8  

3 0 9 - 0 0 - 2  

5 0 - 2 9 - 3  

6 0 - 5 7 - 1  

7 2 - 2 0 - 8  

7 2 - 4 3 - 5  

3 1 9 - 8 4 - 6  

3 1 9 - 8 5 - 7  

3 1 9 - 8 6 - 8  

1 0 2 4 - 5 7 - 3  

7 2 - 5 5 - 9  

7 2 - 5 4 - 8  

8 0 0 1 - 3 5 - 2  

9 5 9 - 9 8 - 8  

3 3 2 1 3 - 6 5 - 9  

1 0 3 1 - 0 7 - 8  

7 4 2 1 - 9 3 - 4  

1 2 6 7 4 - 1 1 - 2  

1 1 1 0 4 - 2 8 - 2  

1 1 1 4 1 - 1 6 - 5  

5 3 4 6 9 - 2 1 - 9  

1 2 6 7 2 - 2 9 - 6  

1 1 0 9 7 - 6 9 - 1  

1 1 0 9 6 - 8 2 - 5  

5 3 4 9 4 - 7 0 - 5  
5 1 0 3 - 7 1 - 9  

5 1 0 3 - 7 4 - 2  

t e d  i n  t h e  m e t h o d  b l a n k  

N . D .  

N . D .  

N .  D. 

N . D .  

N . D .  

N . D .  

N . D .  

N . D .  

N . D .  

N . D .  

N . D .  

2 . 5  

N . D .  

N . D .  

N . D .  

N . D .  

N . D .  

N.D. 

N . D .  

N . D .  

N . D .  

N . D .  

N . D .  

N . D .  

N . D .  

N . D .  

N . D .  

N . D .  

a b o v e  t h e  

0 . 2 1  

0 . 2 1  

0 . 2 1  

0 . 4 5  

0 . 4 2  

0 . 4 4  

5 .1  

0 . 2 1  

0 . 2 1  

0 . 2 1  

0 . 2 1  

0 . 4 2  

0 . 4 2  

1 4 .  

0 . 2 1  

0 . 4 2  

0 . 4 2  

1 . 3  

6 . 1  

13. 

5 . 4  

6 . 3  

6 . 2  

7 . 2  

5 . 6  

0 . 4 2  

0 . 2 1  

0 . 2 1  

m e t h o d  d e t e c t i o n  

D i l u t i o n  

F a c t o r  

Lancaster Laboratories. lnc. 

bul E bul B E R 2425 New Holland Pike 

2216 Rev. 911 1/00 



4lP Lancaster Laboratories 
Where quality is a science. 

Page 2 of 5 

Lancaster Laboratories Sample No. SW 3933064 

Collected:11/01/2002 11:25 Account Number: 11200 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:33 
Discard: 12/26/2002 
(10-11' ) 7GP-3 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

10-73 

CAT 
No. 

04688 

01185 
01186 
01187 
,1188 
01189 
01190 
03746 
03747 
03748 
0374 9 
03753 
03754 
03755 
03757 
03758 

03759 
03760 
03761 
03762 
03763 
03764 
03765 
03766 
04690 
04691 
04692 

04693 
04694 
04655 

Analysis Name 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Dry Method 

CAS Number Result Detection Units 
Limit 

limit. No heptachlor was detected in the sample, therefore the data is 
reported. 

TCL SW846 Semivolatiles Soil 

Phenol 108-95-2 N.D. 

2-Chlorophenol 95-57-8 N.D. 
1,4-Dichlorobenzene 106-46-7 N.D. 
N-Nitroso-di-n- propylamine 621-64-7 N.D. 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
2 -Nit rophenol 
2.4-Dimethylphenol 
2,4-Dichlorophenol 
2,4,6-Trichlorophenol 

120-82-1 N.D. 
59-50-7 N.D. 
88-75-5 N.D. 
105-67-9 N.D. 
120-83-2 N.D. 
88-06-2 N.D. 

bis (2-Chloroethy1)ether 111-44-4 N.D. 
1,3-Dichlorobenzene 541-73-1 N.D. 

1,2-Dichlorobenzene 95-50-1 N.D. 
Hexachloroethane 67-72-1 N. D. 
Nitrobenzene 98-95-3 N.D. 
Isophorone 
bis (2-Ch1oroethoxy)methane 
Naphthalene 
Hexachlorobutadiene 
Hexachlorocyc1opentadiene 
2-Chloronaphthalene 
Acenapht hylene 
Dimethylphthalate 
2-Methylphenol 
2.2 ' -oxybis (1-Chloropropanel 
4 -Methylphenol 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

3-Methylphenol and 4-methylphenol cannot be resolved under the 
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds. 
4-Chloroaniline 106-47-8 N.D. 42. 

Lancaster Laboratories. lnr. 
M F R F R 2425 New Polland Pike 

Dilution 
Factor 

7216 Rev ?/11:00 



Lancaster Laboratories 
Where quality is a science. 

Lancaster Laboratories Sample No. 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:33 
Discard: 12/26/2002 
(10-111)7GP-3 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

10-73 

CAT 
NO. 

04696 

04689 

01191 
01192 
01193 
31194 
31195 
03750 
03751 
03767 
03768 
03769 
03770 
03772 

03773 
03774 
03775 
03776 
03777 
03778 
03780 
03781 
03782 
03783 
03784 
03785 
03786 
03787 
03788 
03789 
03790 
q3791 

Analysis Name 

2-Nitroaniline 

TCL SW846 Semivolatiles/Soil 

Dry 
CAS Number Result 

88-74-4 N.D. 

Page 3 of 5 

Account Number: 112 00 

Acenaphthene 83-32-9 N.D. 
4 -Nitrophenol 100-02-7 N.D. 
2,4-Dinitrotoluene 121-14-2 N. D. 
Pentachlorophenol 87-86-5 N.D. 
Pyrene 129-00-0 N.D. 
2,4-Dinitrophenol 51-28-5 N.D. 
4,6-Dinitro-2-methylphenol 534-52-1 N.D. 
2.6-Dinitrotoluene 606-20-2 N.D. 
Fluorene 86-73-7 N.D. 
4-Chlorophenyl-phenylether 7005-72-3 N.D. 
Diethylphthalate 84-66-2 N.D. 
N-Nitrosodiphenylamine 86-30-6 750. 
N-nitrosodiphenylamine decomposes in the GC inlet forming 
The result reported for N-nitrosodiphenylamine represents 
total of both compounds. 
4-Bromophenyl-phenylether 101-55-3 N. D. 
Hexachlorobenzene 118-74-1 N. D. 
Phenanthrene 85-01-8 N.D. 
Anthracene 120-12-7 N.D. 
Di-n-butylphthalate 84-74-2 N. D. 
Fluoranthene 206-44-0 N.D. 
Butylbenzylphthalate 85-68-7 N.D. 
Benzo (a) anthracene 56-55-3 N.D. 
Chrysene 218-01-9 N.D. 
3.3'-Dichlorobenzidine 91-94-1 N.D. 
bis(2-Ethylhexy1)phthalate 117-81-7 90. J 
Di-n-octylphthalate 117-84-0 N.D. 
Benzo (b) fluoranthene 205-99-2 N.D. 
Benzo (k) fluoranthene 207-08-9 N. D. 
Benzo (a) pyrene 50-32-8 N.D. 
Indeno (1,2,3-cd) pyrene 193-39-5 N.D. 
Dibenz (a, h) anthracene 53-70-3 N.D. 

Benzo(g, h, ilperylene 191-21 2 N D 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Method 
Detection Units 
Lid t 
42. ug/kg 

42. 
210. 
85. 
210. 
42. 
850. 
210. 
42. 
42. 
42. 
85. 
42. 

diphenylamine . 
the combined 

Dilution 
Factor 

Lancasfer Laboratories. lnc 
Kn F M n F a 2425 New Holland Pike 

2215 Rev ? / l i ! O %  



4lb Lancaster Laboratories 
Where quality is a science. 

Lancaster Laboratories Sample No. SW 3933064 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:33 
Discard: 12/26/2002 
(10-1lv)7GP-3 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

10-73 

CAT 
NO. 

04697 
04698 
04700 
04702 

06292 

35444 
35445 
05446 
05447 
05449 
05450 
05451 
05452 
05454 
05455 
05457 
05458 
05460 
05461 
05462 
05463 
05465 
05466 
05467 
05468 
05470 
05472 
05474 
05477 
05478 
05480 
06293 
06294 
06296 
-6297 

Analysis Name 

3 -Nitroaniline 
~ibenzofuran 
&Nitroaniline 
Carbazole 

TCL by 8260 (soil) 

Chloromethane 
Vinyl Chloride 
Brornornet hane 
Chloroethane 
1.1-Dichloroethene 
Methylene Chloride 
trans-1,2-Dichloroethene 

1,l-Dichloroethane 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1.2-Dichloroethane 
Trichloroethene 
1.2-Dichloropropane 
Bromodichloromethane 
Toluene 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
Styrene 
Bromof o m  
1,1,2,2-Tetrachloroethane 
Acetone 
Carbon Disulfide 
2-Butanone 

t r a n s - 1 . 3 - D i c h l o r o p r o p e n e  

Dry 
CAS Number Result 

99-09-2 N.D. 
132-64-9 N.D. 
100-01-6 N.D. 
86-74-8 N.D. 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N .D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N . D .  

6 N.D. 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Page 4 of 5 

Dry 
Method 
Detection 
Limit 
85. 
42. 
85. 
42. 

Units 
Dilution 
Factor 

Lancaster Laboratories. lnc 

M F M R F 2425 New Holland Pike 



Lancaster Laboratories 
Where quality is a science. 

Page 5 of 5 

L a n c a s t e r  L a b o r a t o r i e s  S a m p l e  N o .  SW 3933064  

Account Number: 11200 

Submitted: 11/02/2002 10:20' 
Reported: 11/25/2002 at 14:33 
Discard: 12/26/2002 
(10-119)7GP-3 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Method "'7 

CAS Number Result 
Dilution 
Factor 

CAT 

No. Analysis Name Detection Units 
Limit 
1. u9/k9 
4. udk9 
4. 
1. u9/kg 

06298 cis-1,3-Dichloropropene 
06299 4-Methyl-2-pentanone 
06300 2-Hexanone 
06301 Xylene (Total) 

10061-01-5 N.D. 
108-10-1 N.D. 
591-78-6 N.D. 
1330-20-7 N. D. 

Laboratory Chronicle 
Analysis 

Trial# Date and Time 
1 11/05/2002 08:39 
1 11/06/2002 04:08 
1 11/06/2002 08:44 

CAT 
NO. 
00111 
01225 
04688 

Dilution 
Factor 
1 
1 

1 

Analysis Name 
Moisture 
TCL Pesticides in Solids 
TCL SW846 Semivolatiles 
Soil 
TCL SW846 
Semivolatiles/Soil 
TCL by 8260 (soil) 
BNA Soil Extraction 
Solid Sample Pesticide 
Extract 
Low/High Encore Prep 
Tracking 
Low/High Encore Prep 
Tracking 
Low/High Encore Prep 
Tracking 

Method 
EPA 160.3 modified 
SW-846 8081A/8082 
SW-846 8270C 

Analyst 
Helen L Schaeffer 
Douglas D Seitz 
Brian K Graham 

Brian K Graham 

Ryan V Nolt 
Amy M Strocko 
Darin P Wagner 

Medina A Long 

Medina A Long 

Medina A Long 

Lancaster Laboratories, lnc. 
M F M n F n 2425 New Holland Pike 

2215 Fev Q' l l lO9 



Lancaster Laboratories 
Where quality is a science. 

Lancaster Laboratories Sample No. SW 3933065 

Submitted: 11/02/2002 10:20 

Reported: 11/25/2002 at 14:34 
Discard: 12/26/2002 
(5-8')7GP-8 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

58-78 

CAT 

No. 

00111 

01225 

1218 
01219 
01220 
01221 
01222 
01223 
01859 
01981 
01982 
01983 
01984 
01985 
01986 
01988 
01989 
01990 
01991 
01992 
01993 
01994 
01995 
01996 
01997 
01998 
01999 
03017 
03025 
03026 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Dry Method 

Analysis Name CAS Number Result Detection Units 
Limit 

Moisture n.a. 17.7 0.50 % 

"Moisture" represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported above is on an 
as-received basis. 

TCL Pesticides in Solids 

Gamma BHC - Lindane 
Heptachlor 
Aldrin 

p,p-DDT 
Dieldrin 
Endrin 
Methoxychlor 
Alpha BHC 
Beta BHC 
Delta BHC 
Heptachlor Epoxide 

p,p-DDE 
p, p-DDD 
Toxaphene 
mdosulfan I 
Endosulfan I1 
Endosulfan Sulfate 
Endrin Aldehyde 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
Endrin Ketone 
Alpha Chlordane 
Gamma Chlordane 
Heptachlor was detected in the 

58-89-9 
76-44-8 
309-00-2 
50-29-3 
60-57-1 
72-20-8 
72-43-5 
319-84-6 
319-85-7 
319-86-8 
1024-57-3 
72-55-9 
72-54-8 

8001-35-2 
959-98-8 
33213-65-9 
1031-07-8 
7421-93-4 
12674-11-2 
11104-28-2 
11141-16-5 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 
53494-70-5 
5103-71-9 
5103-74-2 

method blank 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N .D. 
N.D. 
N.D. 
N.D. 
0.49 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
0.28 

above the 

0.21 
0.21 
0.21 
0.44 
0.40 
0.43 
4.9 
0.21 
0.21 
0.21 
0.21 
0.40 

J 0.40 

13. 
0.21 
0.40 
0.40 
1.2 

5.8 
12. 
5.2 
6.1 
6.0 
6.9 
5.3 
0.40 
0.21 

J 0.21 
method detect ion 

Dilution 
Factor 

Lancaster Laboratories. lnc. 
nn F nn R F a 2425 New Holland Pike 

2 2 7 6  Rev. 4ill:OO 



41P Lancaster Laboratories 
Where quality is a science. 

Lancaster Laboratories Sample No. 

Submitted: 1 1 / 0 2 / 2 0 0 2  1 0 : 2 0  

Reported: 1 1 / 2 5 / 2 0 0 2  at 1 4 : 3 4  

Discard: 1 2 / 2 6 / 2 0 0 2  

(5-8')7GP-8 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

58-78 

CAT 
NO. 

04688 

01185 
01186 
11187 
,1188 
01189 
01190 
03746 
03747 
03748 
03 74 9 
03753 
03754 
03755 
03757 
03758 
03759 
03760 
03761 
03762 
03763 
03764 
03765 
03766 
04690 
04 6 91 
04692 

04693 
04694 
04695 

Account Number: 1 1 2 0 0  

Draper Aden Associates, Inc 
2206  South Main Street 
Blacksburg VA 2 4 0 6 0  

Dry 
Dry Method Dilution 

Analysis Name CASNumber Result Detection Units Factor 
Limit 

limit. No heptachlor was detected in the sample, therefore the data is 
reported. 

TCL SW846 Semivolat iles Soil 

Phenol 
2-Chlorophenol 
1.4-Dichlorobenzene 
N-~itroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
2 -Nit rophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
2,4,6-Trichlorophenol 
bis (2-Chloroethyl) ether 
1,3-Dichlorobenzene 
1,2-Dichlorobenzene 
Hexachloroethane 
Nitrobenzene 
Isophorone 
bis(2-Ch1orwthoxy)methane 
Naphthalene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
2-Chloronaphthalene 
Acenapht hy lene 
Dimethylphthalate 
2-Methylphenol 
2.2 ' -oxybis (1-Chloropropane) 
4 -Methylphenol 

N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

3-Methylphenol and 4-methylphenol cannot be resolved under the 
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds. 
4-Chloroaniline 106-47-8 N.D. 40. 1 

2-Methylnaphthalene 91-57-6 N.D. 
2.4,s-Trichlorophenol 95-95-4 N.D. 

Page 2 of 5 

Lancaster Laboratories, Inc. 
M E R F R 2425 NEW Holland Pike 
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Lancaster Laboratories 
where quality is a science, 

Lancaster Laboratories Sample No. SW 3933065 

~ollected:11/01/2002 12:15 

Submitted: 11/02/2002 10:20 

Reported: 11/25/2002 at 14:34 

Discard: 12/26/2002 
(5-8 ) 7GP-8 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

58-78 

CAT 
NO. 

04696 

04689 

01191 
01192 
01193 
31194 
J1195 
03750 
03751 
03767 
03768 
03769 
03770 
03 772 

03773 
03774 
03775 
03776 
03777 
03778 
03780 
03781 
03782 
03783 
03784 
03785 
03786 
03787 
03788 
03789 
03790 
"3791 

Analysis Name 

TCL SW846 Semivolatiles/Soil 

Acenaphthene 
4 -Nit rophenol 
2,4 -Dinitrotoluene 
Pentachlorophenol 
Pyrene 
2,4-Dinitrophenol 
4.6-Dinitro-2-methylphenol 
2.6 -Dinitrotoluene 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
N-Nitrosodiphenylamine 

CAS Number 

88-74-4 

Dry 
Result 

N.D. 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Page 3 of 5 

Dry 
Method 
Detection Units 
Limit 
40. u g h  

N-nitrosodiphenylamine decomposes in the GC inlet forming diphenylamine. 
The result reported for N-nitrosodiphenylamine represents the combined 
total of both compounds. 
4-Bromophenyl-phenylether 101-55-3 N.D. 40. 
Hexachlorobenzene 118-74-1 N.D. 40. 
Phenanthrene 85-01-8 N.D. 40. 
Anthracene 120-12-7 N.D. 40. 
Di-n-butylphthalate 84-74-2 N.D. 81. 
Fluoranthene 206-44-0 N.D. 40. 
Butylbenzylphthalate 85-68-7 N.D. 81. 
Benzo (a) anthracene 56-55-3 N.D. 40. 
Chrysene 218-01-9 N.D. 40. 
3,3'-Dichlorobenzidine 91-94-1 N.D. 81. 
bis(2-Ethylhexy1)phthalate 117-81-7 N.D. 81. 
Di-n-octylphthalate 117-84-0 N.D. 81. 
Benzo (b) f luoranthene 205-99-2 N.D. 40. 
Benzo(k) fluoranthene 207-08-9 N.D. 40. 
Benzo (a) pyrene 50-32-8 N.D. 40. 
Indeno(l,2,3-cd)pyrene 193-39-5 N.D. 40. 
Dibenz(a,h)anthracene 53-70-3 N.D. 40. 
Benzo iq ,  h, ilperylene 191-24-2 N.D. 40. 

Lancast~r Laboratories. lnc 

M E M B E R 2425 New Holland Pike 

Dilution 
Factor 

- ~ 

PO Box 12425 
Lh:iraster, FP. 17605-2425 
7 i 7  656-230P Fax '  717-656-2681 2216 Rev. 9illiOO 
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Lancaster Laboratories 
Where quality is a science. 

Page 4 of 5 

Lancaster Laboratories Sample No. SW 3933065 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14 : 34 
Discard: 12/26/2002 
(5-8')7GP-8 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

58-78 

CAT 
NO. 

04697 

04698 

04700 

04702 

06292 

15444 

15445 

05446 

05447 

05449 

05450 

05451 

05452 

05454 

05455 

05457 

05458 

05460 

054 61 

05462 

05463 

05465 

05466 

05467 

05468 

05470 

054 72 

05474 

05477 

05478 

05480 

06293 

06294 

06296 

6297 

Analysis Name 

3 -Nitroaniline 
Dibenzofuran 
4 -Nitroaniline 
Carbazole 

TCL by 8260 (soil) 

Chlorornethane 
Vinyl Chloride 
Brornomethane 
Chloroethane 
1,l-Dichloroethene 
Methylene Chloride 
trans-1,2-Dichloroethene 

1,l-Dichloroethane 
cis-1,2-Dichloroethene 
Chloroform 
1,l.l-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1.2-Dichloroethane 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
Toluene 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethy lbenzene 
Styrene 
Bromof o m  
1,1,2,2-Tetrachloroethane 
Acetone 
Carbon Disulfide 
2-But anone 

trans-l,3-Dichloroprapene 

Dry 
CAS Number Result 

99-09-2 N.D. 
132-64-9 N.D. 
100-01-6 N.D. 
86-74-8 N.D. 

Lancaster Laboratories, lnc 

M E M B E R 2425 New Holland Pike 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 
N.D. 

6 N.D. 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Method 
Detection 
Limit 

81. 

40. 

81. 

40. 

Units 
Dilution 
Factor 

2216  Rev. 9/11100 



9 Lancaster Laboratories 
Where quality is a science. 

Page 5 of 5 

Lancaster Laboratories Sample No. SW 3933065 

Account Number: 11200 

submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:34 
Discard: 12/26/2002 
(5-8')7GP-8 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

Draper Aden Associates, Inc 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Method 
Detection 
Lid t 
1. 
2. 
2. 

1. 

Dry 
CAS Number Result 

Dilution 
Units Factor 

CAT 
No. Analysis Name 

06298 cis-1,3-Dichloropropene 
06299 4-Methyl-2-pentanone 
06300 2-Hexanone 
06301 Xylene (Total) 

10061-01-5 N.D. 
108-10-1 N.D. 
591-78-6 N.D. 
1330-20-7 N.D. 

Laboratory Chronicle 
Analysis 

Trial# Date and Time 
1 11/05/2002 08:39 
1 11/06/2002 04:29 
1 11/06/2002 09:37 

Dilution 
Factor 
1 
1 
1 

CAT 
NO. 
00111 
01225 
04688 

Analysis Name 
Moisture 
TCL Pesticides in Solids 
TCL SW846 Semivolatiles 
Soil 
TCL SW846 
Semivolatiles/Soil 
TCL by 8260 (soil) 
BNA Soil Extraction 
Solid Sample Pesticide 
Extract 
Low/High Encore Prep 
Tracking 
Low/High Encore Prep 
Tracking 
Low/High Encore Prep 
Tracking 

Method 
EPA 160.3 modified 
SW-846 8081A/8082 
SW-846 8270C 

Analyst 
Helen L Schaeffer 
Douglas D Seitz 
Brian K Graham 

Brian K Graham 

Ryan V Nolt 
Amy M Strocko 
Darin P Wagner 

Medina A Long 

Medina A Long 

Medina A Long 

Lancaster Laboratories, lnc 

M F M R F 2425 New Holland Pike 

2216 Rev. 9/11/00 



Lancaster Laboratories 
Where quality is a science. 

Lancaster Laboratories Sample No. SW 3933066 

Collected:11/01/2002 12:50 Account Number: 11200 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:34 
Discard: 12/26/2002 
(6-111)7GP-5 Unspiked Grab Soil Sample 
HWMU-5 & HWMU-7 ~nvestigation 

61175 

CAT 
NO. 

00111 

01225 

01218 
01219 
01220 
01221 
01222 
01223 
01859 
01981 
01982 
01983 
01984 
01985 
01986 
01988 
01989 
01990 
01991 
01992 
01993 
01994 
01995 
01996 
01997 
01998 
01999 
03017 
03025 
03026 

Draper Aden Associates, Inc 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Dry Method 

Analysis Name CAS Number Result Detection Units 
Limit 

Moisture n.a. 16.0 0.50 % 

"Moisture" represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported above is on an 
as-received basis. 

TCL Pesticides in Solids 

Gamma BHC - Lindane 58-89-9 N.D. 0.20 

Heptachlor 76-44-8 N.D. 0.20 

Aldrin 309-00-2 N.D. 0.20 

P, P-DDT 50-29-3 N.D. 0.43 

Dieldrin 60-57-1 N. D. 0.39 
Endr in 72-20-8 N.D. 0.42 
Methoxychlor 72-43-5 N. D. 4.8 
Alpha BHC 319-84-6 N.D. 0.20 
Beta BHC 319-85-7 N.D. 0.20 
Delta BHC 319-86-8 N.D. 0.20 

Heptachlor Epoxide 1024-57-3 N.D. 0.20 

pep-DDE 72-55-9 N.D. 0.39 

P. P-DDD 72-54-8 0.60 J 0.39 

Toxaphene 8001-35-2 N.D. 13. 
Endosulfan I 959-98-8 N.D. 0.20 

Endosulfan I1 33213-65-9 N.D. 0.39 
Endosulf an Sulfate 1031-07-8 N.D. 0.39 

Endrin Aldehyde 7421-93-4 N.D. 1.2 
PCB-1016 12674-11-2 N.D. 5.7 
PCB-1221 11104-28-2 N.D. 12. 
PCB-1232 11141-16-5 N.D. 5.1 
PCB-1242 53469-21-9 N.D. 6.0 
PCB-1248 12672-29-6 N.D. 5.8 
PCB-1254 11097-69-1 N.D. 6.8 
PCB-1260 11096-82-5 N.D. 5.2 
Endrin Ketone 53494-70-5 N.D. 0.39 
Alpha Chlordane 5103-71-9 N.D. 0.20 
Gamma Chlordane 5103-74-2 0.23 J 0.20 
Heptachlor was detected in the method blank above the method detection 

Dilution 
Factor 

Lancaster Laboratories. Inc 

M F M n F n 2425 New Holland Pike - - . - - - . - - . - 
PO Box 12425 
Lancastcr PA 11605 2475 
; 1 '  656 7301' : -r  1': bt.6 ?bP1 2216 Rev 3/11/00 



Lancaster Laboratories 
Where quality IS a science. 

Page 2 of 5 

Lancaster Laboratories Sample No. SW 3933066 

Collected:11/01/2002 12:50 Account Number: 11200 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:34 
Discard: 12/26/2002 
(6-11i)7GP-5 Unspiked Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

61175 

CAT 

No. 

04688 

01185 
01186 
01187 
01188 
01189 
01190 
03746 
0374 7 
03748 
03749 
03753 
03754 
03755 
03757 
.03758 
03759 
03760 
03761 
03762 
03763 
03764 
03765 
03766 
04690 
04691 
04692 

04693 
04694 
04695 

SDG#: RARO1-06BKG 
Dry 

D W  Method 
Analysis Name CAS Number Result Detection 

Limit 
limit. No heptachlor was detected in the sample, therefore the data is 
reported . 

TCL SW846 Sernivolatiles Soil 

Phenol 
2-Chlorophenol 
1,4-~ichlorobenzene 
N-Nitroso-di-n-propylamine 
1.2.4-Trichlorobenzene 
4-Chloro-3-methylphenol 
2 -Nitrophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
2,4,6-Trichlorophenol 
bis (2-Chloroethyl) ether 
1.3-Dichlorobenzene 
1.2-Dichlorobenzene 
Hexachloroethane 
Nitrobenzene 
Isophorone 
bis(2-Ch1oroethoxy)methane 
Naphthalene 
Hexachlorobutadiene 

108-95-2 N.D. 
95-57-8 N.D. 
106-46-7 N.D. 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

91-20-3 N.D. 39. 
87-68-3 N.D. 80. 

Hexachlorocyc1opentadiene 77-47-4 N.D. 
2-Chloronaphthalene 91-58-7 N.D. 
Acenaphthylene 208-96-8 N.D. 
Dimethylphthalate 131-11-3 N.D. 
2 -Methylphenol 95-48-7 N.D. 
2,2'-oxybis(1-Chloropropane) 108-60-1 N.D. 
4-Methylphenol 106-44-5 N.D. 80. 
3-Methylphenol and 4-methylphenol cannot be resolved under the 
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds. 
4-Chloroaniline 106-47-8 N.D. 39. 
2-Methylnaphthalene 91-57-6 N.D. 39. 
2,4,5-Trichlorophenol 95-95-4 N.D. 39. 

Lancaster Laboratories. lnc. 
M E M B E R 2425 New Holland Pike 

Dilution 
Pac tor 

PO Box 12425 
Lai1c.ister. PP 1:605-2425 
i !7 f.qh-::O(! F;n 7:7-656 2681 2216 Rev. 9/17/00 



Lancaster Laboratories 
Where quality is a science. 

Page 3 of 5 

Lancaster Laboratories Sample No. SW 3933066 

Collected:11/01/2002 12:50 Account Number: 11200 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:34 
Discard: 12/26/2002 
(6-1lV)7GP-5 Unspiked Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

61175 

CAT 
NO. 

04696 

04689 

01191 
01192 
01193 
01194 
01195 
03750 
03751 
03767 
03768 
03769 
03770 
03772 

03773 
03774 
03775 
03776 
03777 
03778 
03780 
03781 
03782 
03783 
03784 
03785 
03786 
03787 
03788 
03789 
03790 
03'91 

TCL SW846 ~emivolatiles/Soil 

Acenaphthene 
4 -Nit rophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
pyrene 
2,4-Dinitrophenol 
4,6-~initro-2-methylphenol 
2,6-Dinitrotoluene 
Fluorene 
4-chlorophenyl-phenylether 
Diethylphthalate 
N-Nitrosodiphenylamine 

Dry 
CAS Number Result 

88-74-4 N.D. 

83-32-9 N.D. 
100-02-7 N.D. 
121-14-2 N. D. 
87-86-5 N.D. 
129-00-0 N.D. 
51-28-5 N.D. 
534-52-1 N.D. 
606-20-2 N .D. 
86-73-7 N.D. 
7005-72-3 N.D. 
84-66-2 N.D. 
86-30-6 N.D. 

Draper Aden Associates, Inc 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Method 
Detection Units 
Limit 
39. ug/kg 

N-nitrosodiphenylamine decomposes in the GC inlet forming diphenylamine. 
The result reported for N-nitrosodiphenylamine represents the combined 
total of both compounds. 
4-Bromophenyl-phenylether 101-55-3 N.D. 39. 
Hexachlorobenzene 118-74-1 N.D. 39. 
Phenanthrene 85-01-8 N.D. 39. 
Anthracene 120-12-7 N.D. 39. 
Di-n-butylphthalate 84-74-2 N.D. 80. 
Fluoranthene 206-44-0 N.D. 39. 
Butylbenzylphthalate 85-68-7 N.D. 80. 
Benzo (a) anthracene 56-55-3 N.D. 39. 
Chrysene 218-01-9 N. D. 39. 
3.3'-Dichlorobenzidine 91-94-1 N.D. 80. 
bis(2-Ethylhexy1)phthalate 117-81-7 N. D. 80. 
Di-n-octylphthalate 117-84-0 N.D. 80. 
Benzo (b) f luoranthene 205-99-2 N.D. 39. 
Benzo (k) f luoranthene 207-08-9 N. D. 39. 
Benzo (a) pyrene 50-32-8 N. D. 39. 
Indeno (l,2,3-cd) pyrene 193-39-5 N.D. 39. 
Dibenz (a, h) anthracene 53-70-3 N.D. 39. 
Benzo ( g ,  h, ilperplene 191-24-2 N.D. 39. 

Lancaster Laboratories. lnc - ~. 
M F n F n 2425 New Holland Pike . - . - . - . - - . . 

PO Box 12425 
Lancaster, PA 17605-7415 
71:-656-2302 Fax 7 17-656-2681 

Dilution 
Factor 



Lancaster Laboratories 
Where quality is a science. 

Lancaster Laboratories Sample No. SW 3933066 

Collected:11/01/2002 12:50 Account Number: 11200 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:34 
Discard: 12/26/2002 
(6-111)7GP-5 Unspiked Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

61175 

CAT 
No. 

04697 
04698 
04700 
04702 

06292 

05444 
05445 
05446 
05447 
05449 
05450 
05451 
05452 
05454 
05455 
05457 
05458 
05460 
05461 
05462 
05463 
05465 
05466 
05467 
05468 
05470 
054 72 
05474 
05477 
05478 
05480 
06293 
06294 
06296 
06297 

Analysis Name 

3-Nitroaniline 
Dibenzofuran 
4-Nitroaniline 
Carbazole 

TCL by 8260 (soil) 

Chloromethane 
Viny 1 Chloride 
Brornomethane 
Chloroethane 
1, 1 -Dichloroethene 
Methylene Chloride 
trans-1.2-Dichloroethene 
1,l-Dichloroethane 
cis-1,2-Dichloroethene 
Chloroform 
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1,2-Dichloroethane 
Trichloroethene 
1.2-Dichloropropane 
Bromodichloromethane 
Toluene 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibrornochloromethane 
Chlorobenzene 
Ethylbenzene 
Styrene 
Bromof o m  
1.1.2.2-Tetrachloroethane 

Acetone 
Carbon Disulfide 
2-But anone 
trans-l,3-Dichloropropene 

Dry 
CAS Number Result 

99-09-2 N.D. 
132-64-9 N.D. 
100-01-6 N.D. 
86-74-8 N.D. 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

6 N . D .  

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Page 4 of 5 

Dry 
Method 
Detection 
Limit 
80. 
39. 
80. 
39. 

Units 
Dilution 
Factor 

Lancaster Laboratories, Inc. 

E R 2425 New Holland pike .-. - ~ . .  - - .. 
PO Box 12425 
Lancaster, PA 17605-2425 
7i7-656-2360 Fax 717-656~2581 2216 Rev. 911 1/00 



Lancaster Laboratories 
Where quality is a science. 

Page 5 of 5 

Laboratories Sample No. SW 3 933066 

11/01/2002 12:50 

11/02/2002 10:20 
11/25/2002 at 14 : 34 
2/26/2002 

Lancaster 

Account Number: 11200 Collected 

Submitted 
Reported: 
Discard: 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

(6-1lV)7GP-5 Unspiked Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

Dry 
Method 
Detection units 
Lid t 
1. ug/kg 
4. 
4. ug/kg 
1. ug/kg 

Dilution 
Factor 

CAT 
No. Analysis Name 

Dry 
CAS Number Result 

06298 cis-1.3-Dichloropropene 
06299 4-Methyl-2-pentanone 
06300 2-Hexanone 
06301 Xylene (Total) 

10061-01-5 N.D. 
108-10-1 N.D. 
591-78-6 N.D. 
1330-20-7 N.D. 

Laboratory Chronicle 
Analysis 

Trial# Date and Time 
1 11/05/2002 08:39 
1 11/06/2002 02:04 
1 11/06/2002 01:37 

CAT 
NO. 
00111 
01225 
04688 

Dilution 
Factor 
1 
1 
1 

Analysis Name 
Moisture 
TCL Pesticides in Solids 
TCL SW846 Semivolatiles 
Soil 
TCL SW846 
Semivolatiles/Soil 
TCL by 8260 (soil) 
BNA Soil Extraction 
Solid Sample pesticide 
Extract 
Low/High Encore Prep 
Tracking 
Low/High Encore Prep 
Tracking 
Low/High Encore Prep 
Tracking 

Method 
EPA 160.3 modified 
SW-846 8081A/8082 
SW-846 8270C 

Analyst 
Helen L Schaeffer 
Douglas D Seitz 
Linda M Hartenstine 

Linda M Hartenstine 

Ryan V Nolt 
Amy M Strocko 
Darin P Wagner 

Medina A Long 

Medina A Long 

Medina A Long 

Lancaster Laboratories, lnc 
M E R 2425 New Holland Pike 

PC B o x  12425 
Lancaster, PA 17605-2425 
7'7-656 2300 Fax. 717-656-2661 2216 Rev. 9!11:00 

- - - -  



4lh Lancaster Laboratories 
Where quality IS a sclence. R 

Page 1 of 5 

Lancaster Laboratories Sample No. SW 3933067 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:34 
Discard: 12/26/2002 
(6-111)7GP-5 Matrix Spike Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

61175 

CAT 
No. 

00118 

01225 

01218 
01219 
31220 
01221 
01222 
01223 
01859 
01981 
01982 
01983 
01984 
01985 
01986 
01988 
01989 

01990 
01991 
01992 
01993 
01994 
01995 
01996 
01997 
01998 
01999 
03017 
03025 
03026 

Analysis Name 

Moisture 

TCL Pesticides in Solids 

Gamma BHC - Lindane 
Heptachlor 
Aldrin 

p,P-DDT 
Dieldrin 
Endrin 
Methoxychlor 
Alpha BHC 
Beta BHC 
Delta BHC 
Heptachlor Epoxide 

p,p-DDE 
p,p-DDD 
Toxaphene 
Endosulfan I 

Endosulfan I1 
Endosulfan Sulfate 
Endrin Aldehyde 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
Endrin Ketone 
Alpha Chlordane 
Gamma Chlordane 

Dry 
CAS Number Result 

N.D. 
3.9 
8.0 
7.0 
6.2 
N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 
N.D. 
7.9 
4.2 
4.2 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

D r y  
Method 
Detection Units 
Limi t 
0.50 % 

Heptachlor was detected in the method blank above the method detection 
limit. No heptachlor was detected in the sample, therefore the data is 
reported . 

Lancaster Laboratories. Inc. 

Dilution 
Factor 

M nn R F a 2425 New Holland Pike ...-...--.. 
PO Box 12425 
Lancaster, !X 117605-2425 
717-656-2300 Fax. 717-656-2681 2216 Rev. 9/11:00 



Lancaster Laboratories 
Where quality is a science. 

Lancaster Laboratories Sample No. SW 3933067 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:34 
Discard: 12/26/2002 
(6-119)7GP-5 Matrix Spike Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

61175 

CAT 
NO. 

04688 

01185 
01186 
01187 
01188 
01189 
31190 
03746 
03747 
03748 
03749 
03753 
03754 
03755 
03757 
03758 
03759 
03760 
03761 
03762 
03763 
03764 
03765 
03766 
04690 
04691 
04692 

04693 
04694 
04695 
04696 

34689 

Analysis Name 

TCL SW846 Semivolatiles Soil 

Phenol 
2-Chlorophenol 
1.4 -Dichlorobenzene 
N-Nitroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
2-Nitrophenol 
2,4 -Dimethylphenol 
2.4 -Dichlorophenol 
2,4,6-Trichlorophenol 
bis (2-Chloroethy1)ether 
1,3-Dichlorobenzene 
1.2-Dichlorobenzene 
Hexachloroethane 
Nit robenzene 
Isophorone 
bis (2-Chloroethoxy) methane 
Naphthalene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
2-Chloronaphthalene 
Acenaphthylene 
Dimethylphthalate 
2-Methylphenol 
2,2 ' -oxybis (1-Chloropropane) 
4-Methylphenol 

Dry 
CASNurnber Result 

Page 2 of 5 

Account Number: 11200 

Draper Aden Associates, InC. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Method 
Detection 
Limit 

3-Methylphenol and 4-methylphenol cannot be resolved under the 
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds. 
4-Chloroaniline 106-47-8 2,800. 39. udk9 
2-Methylnaphthalene 91-57-6 3,700. 39. udkg 
2.4.5-Trichlorophenol 95-95-4 3,700. 39. ug/kg 
2-Nitroaniline 88-74-4 3,800. 39. u9/kg 

TCL SW046 Semivolatiles/Soil 

Dilution 
Factor 

Lancaster Laboratories. Inc. 
nn E nn a E a 2425 New Holland Pike ,.. ... ... - - .. 

PO Box 12425 
Lanr~stcr PA 17G05-242:. 
i?? 55(>-;3:!0 Fax 717-b:,o-;5E? 2216 Rev. 9!11,'0C1 



Lancaste r Laboratories 
Where quality is a saence. 

Lancaster Laboratories Sample No. SW 3933067 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:34 
Discard: 12/26/2002 
(6-111)7GP-5 Matrix Spike Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

61175 

CAT 

NO. 

01191 

01192 

01193 

01194 

01195 

03750 

03751 

03767 

03768 

03769 

03770 

03772 

03773 

03774 
03775 

03776 

03777 

03778 

03780 

03781 

03782 

03783 

03784 

03785 

03786 

03787 

03788 

03789 

03790 

03791 
04697 

04698 
14700 

Account Number: 11200 

Draper Aden Associates, Inc 
2206 South Main Street 
Blacksburg VA 24060 

Page 3 of 5 

SDG#: RARO1-OGMS 
Dry 

Dry Method 

Analysis Name CASNumber Result Detection 
Limit 

Acenaphthene 83-32-9 4,000. 

4 -Nit rophenol 100-02-7 3,700. 
2.4-~initrotoluene 121-14-2 4,100. 

Pentachlorophenol 87-86-5 2,800. 

Pyrene 129-00-0 3,900. 

2,4-Dinitrophenol 51-28-5 1,600. 

4.6-Dinitro-2-methylphenol 534-52-1 2,500. 

2.6-Dinitrotoluene 606-20-2 3,600. 

Fluorene 86-73-7 3,700. 

4 -Chlorophenyl -phenylether '7005-72-3 3,800. 

Diethylphthalate 84-66-2 3,900. 

N-~itrosodiphenylamine 86-30-6 3,400. 

N-nitrosodiphenylamine decomposes in the GC inlet forming 
The result reported for N-nitrosodiphenylamine represents 
total of both compounds. 
4-Bromophenyl-phenylether 101-55-3 3,800. 

Hexachlorobenzene 118-74-1 3,900. 

Phenanthrene 85-01-8 3,900. 

Anthracene 120-12-7 3,900. 

Di-n-butylphthalate 84-74-2 3,800. 

Fluoranthene 206-44-0 3,600. 

Butylbenzylphthalate 85-68-7 3,800. 

Benzo (a) anthracene 56-55-3 3,800. 

Chrysene 218-01-9 3,800. 

3,3'-Dichlorobenzidine 91-94-1 2,600. 

bis (2-Ethylhexy1)phthalate 117-81-7 3,700. 

Di-n-octylphthalate 117-84-0 3,700. 

Benzo (b) fluoranthene 205-99-2 3,800. 

Benzo (k) fluoranthene 207-08-9 3,900. 

Benzo (a) pyrene 50-32-8 4,000. 

Indeno(l,2,3-cdlpyrene 193-39-5 3,800. 

Dibenz(a,h)anthracene 53-70-3 4,100. 

Benzo (g, h, i) perylene 191-24-2 3,800. 
3-Nitroaniline 99-09-2 3,500. 

Dibenzofuran 132-64-9 3,700. 

4-Nitroaniline 100-01-6 3.200. 

39. 

200. 

80. 
200. 

39. 

J 800. 

200. 

39. 

39. 

39. 

80. 
39. 

diphenylamine. 
the combined 

Dilution 

Factor 

Lancaster Laboratories, IIK. 
M F M R F n 2425 N e w  Holland P;ke .-. - .-. - - . . 

PO Box 12425 
L..r~c.tsrer. PA 17605.2425 
?17-h5h-ZJUO 6 . t ~  717 656-2h81 2216 Rev. 9/11:00 



Lancaster Laboratories 
Where quality is a science. 

Page 4 of 5 

Lancaster Laboratories Sample No. SW 3 9 3 3 0 6 7  

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:34 
Discard: 12/26/2002 
(6-111)7GP-5 Matrix Spike Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

61175 

CAT 
No. 

04702 

06292 

05444 
05445 
05446 
05447 
05449 
05450 
05451 
05452 
05454 
05455 
05457 
05458 
05460 
05461 
05462 
05463 
05465 
05466 
05467 
05468 
05470 
05472 
05474 
05477 
05478 
05480 
06293 
06294 
06296 
06297 
06298 
06299 
0 6 3 0 0  

Analysis Name 

Carbazole 

TCL by 8260 (soil) 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroet hane 
1,l-Dichloroethene 
Methylene Chloride 
trans-1.2-Dichloroethene 
1.1-Dichloroethane 
cis-1,2-Dichloroethene 
Chlorof o m  
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1,2-Dichloroethane 
Trichloroethene 
1,2-Dichloropropane 
Bromodichloromethane 
Toluene 
1.1.2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
Styrene 
Bromof o m  
1,1,2,2-Tetrachloroethane 
Acetone 
Carbon Disulf ide 
2-Butanone 
trans-1.3-Dichloropropene 
cis-1,3-Dichloropropene 
4-Methyl-2-pentanone 

Dry 
CAS Number Result 

Lancaster Laboratories, Inc. 
2425 New Holland Pike 
PO Box 12425 
Lancaster, PA 17605-2425 
717-656-2300 Fax: 7:7~656-2681 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Met hod 
Detection 
Limit 
39. 

Dilution 
Factor 



Lancaster Laboratories 
Where quality is a science. 

Page 5 of 5 

Lancaster Laboratories Sample No. SW 3933067 

Collected:11/01/2002 12:50 Account Number: 11200 

Submitted: 11/02/2002 10:20 Draper Aden Associates, Inc. 
Reported: 11/25/2002 at 14:34 2206 South Main Street 
Discard: 12/26/2002 Blacksburg VA 24060 
(6-1lV)7GP-5 Matrix Spike Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

Dry 
Method Dry 

CAS Number Result 

Dilution 

Units Factor 
CAT 

No. Analysis Name Detection 
Limit 

1. 06301 Xylene (Total) 

Laboratory Chronicle 
Analysis 

Trial# Date and Time 
1 11/05/2002 08:39 
1 11/06/2002 02:24 
1 11/06/2002 02:35 

Dilution 
Factor 
1 
1 
1 

'AT 
-40. 

00118 
01225 
04688 

Method 
EPA 160.3 modified 
SW-846 8081A/8082 
SW-846 8270C 

Analyst 
Helen L Schaeffer 
Douglas D Seitz 
Linda M Hartenstine 

Analysis Name 
Moisture 
TCL pesticides in Solids 
TCL SW846 Semivolatiles 
Soil 
TCL SW846 
Semivolatiles/Soil 
TCL by 8260 (soil) 
BNA Soil Extraction 
Solid Sample pesticide 
Extract 
Low/High Encore Prep 
Tracking 
Low/High Encore Prep 
Tracking 
Low/High Encore Prep 
Tracking 

Linda M Hartenstine 

Ryan V Nolt 
Amy M Strocko 
Darin P Wagner 

Medina A Long 

Medina A Long 

Medina A Long 

Lancaster Laboratories, lnc 
M M B F 2425 New Holland Pike . - . - . - . - - . . 

PO Box 12425 
Lanczstcr, PA 17605 2425 
i t 1  G5C.2300 Fax 117-656-2681 2215 Rev. 9.'11/00 



4lP Lancaster Laboratories 
Where quality is a science. 

Page 1 of 5 

Lancaster Laboratories Sample No. SW 3933068 

Collected:11/01/2002 12:50 Account Number: 11200 

Submitted: 11/02/2002 10:20 Draper Aden Associates, Inc. 
Reported: 11/25/2002 at 14:35 2206 South Main Street 
Discard: 12/26/2002 Blacksburg VA 24060 
(6-111)7GP-5 Matrix Spike Dup/Dup Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

61175 

CAT 

NO. 

00118 

00121 

71225 

01218 

01219 

01220 

01221 

01222 

01223 

01859 

01981 

01982 

01983 

01984 

01985 

01986 

01988 

01989 

01990 

01991 

01992 

01993 

01994 

01995 

01996 

01997 

01998 

01999 

03017 

03025 

03016 

D=Y 

D=Y Method 
Analysis Name CAS Number Result Detection 

Limit 

Moisture n.a. 16.0 0.50 

~oisture Duplicate n.a. 16.2 0.50 

The duplicate moisture value is provided to assess the precision of the 
moisture test. For comparability purposes, the initial moisture 
determination is the value used to perform dry weight calculations. 

TCL Pesticides in Solids 

Gamma BHC - Lindane 
Heptachlor 
Aldrin 

p,p-DDT 
Dieldrin 
Endrin 
Methoxychlor 
Alpha BHC 
Beta BHC 
Delta BHC 
Heptachlor Epoxide 

P,P-DDE 
p,p-DDD 
Toxaphene 
Endosulfan I 
Endosulfan I1 
Endosulfan Sulfate 
Endrin Aldehyde 
PCB-1016 

PCB-1221 

PCB-1232 

PCB-1242 

PCB-1248 

PCB-1254 

PCB-1260 

Endrin Ketone 
Alpha Chlordane 
Gamma Cnlordane 

3.9 

4.0 

3.8 

9.4 

8.1 

8.3 

44. 

3.6 

4.0 

4.3 

4.0 

8.8 

8.9 

N.D. 
3.8 

8.1 

6.9 

7.5 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
7.9 

4.2 

4.3 

Dilution 

Units Factor 

Lancaster Laboratories, lnc. 
2425 N e w  Holland Pike 
PO Box 12425 
Lancaster, ?A 77605-2425 
777-656-2300 Far: 717-656-2681 



bancaster Laboratories 
Where quality is a science. 

Page 2 of 5 

Lancaster Laboratories Sample No. SW 3933068 

Collected:11/01/2002 12:50 Account Number: 11200 

Submitted: 11/02/2002 10:20 Draper Aden Associates, Inc. 
Reported: 11/25/2002 at 14:35 2206 South Main Street 
Discard: 12/26/2002 Blacksburg VA 24060 
(6-111)7GP-5 Matrix Spike Dup/Dup Grab Soil Sample 
HWMU-5 & HWMU-7 ~nvestigation 

61175 

CAT 

NO. 

04688 

01185 
51186 
01187 
01188 
01189 
01190 
03746 
03747 
03 74 8 
03749 

03753 
03754 

03755 
03757 

03758 

03759 
03760 
03761 
03762 
03763 
03764 
03765 
03766 
04690 

04691 
04692 

04693 
34694 

SDG#: RARO1-06MSD 
Dry 

Dry Method 
Analysis Name CAS Number Result Detection 

Limit 
Heptachlor was detected in the method blank above the method detection 
limit. No heptachlor was detected in the sample, therefore the data is 

reported . 

TCL 5W846 Semivolatiles Soil 

Phenol 108-95-2 3,400. 39. 
2-Chlorophenol 95-57-8 3,600. 39. 
1,4-Dichlorobenzene 106-46-7 3,200. 39. 
N-~itroso-di-n-propylarnine 621-64-7 3,400. 39. 
1,2,4-~richlorobenzene 120-82-1 3,400. 39. 
4-chloro-3-methylphenol 59-50-7 3,800. 80. 
2 -Nitrophenol 88-75-5 3,700. 39. 
2.4 -Dimethylphenol 105-67-9 3,600. 39. 

2,4-Dichlorophenol 120-83-2 3,500. 39. 
2,4,6-Trichlorophenol 88-06-2 3,400. 39. 
bis (2-Chloroethy1)ether 111-44-4 3,200. 39. 
1,3-Dichlorobenzene 541-73-1 3,300. 39. 
1,2-Dichlorobenzene 95-50-1 3,300. 39. 

Hexachloroethane 67-72-1 3,300. 39. 
Nit robenzene 98-95-3 3,600. 39. 
Isophorone 78-59-1 3,500. 39. 
bis (2 -Chloroethoxy) methane 111-91-1 3,800. 39. 
Naphtha1 ene 91-20-3 3,400. 39. 

Hexachlorobutadiene 87-68-3 3,700. 80. 
~exachlorocyclopentadiene 77-47-4 7,600. 200. 
2-Chloronaphthalene 91-58-7 3,600. 39. 
Acenaphthylene 208-96-8 3,300. 39. 
Dimethylphthalate 131-11-3 3,700. 80. 
2-Methylphenol 95-48-7 3,400. 39. 

2,21-oxybis(l-Chloropropane) 108-60-1 4,200. 39. 
4-Methylphenol 106-44-5 3,300. 80. 
3-Methylphenol and 4-methylphenol cannot be resolved under the 
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds. 
chloroaniline 
Methylnaphthalene 

Dilution 
Factor 

Lancaster Laboratories. lnc 
2425 New Holland Pike 
PO Box 12425 
Lancaster, PA 17605-2425 
717-656-2300 Fax: 717-656-2581 2216 Rev. 9/11/00 



Lancaster Laboratories 
where quality k- a science. 

Page 3 of 5 

Lancaster Laboratories Sample No. SW 3933068 

~ollected:11/01/2002 12:50 Account Number: 11200 

Submitted: 11/02/2002 10:20 Draper Aden Associates, Inc. 
Reported: 11/25/2002 at 14:35 2206 South Main Street 
Discard: 12/26/2002 Blacksburg VA 24060 
(6-1lV)7GP-5 Matrix Spike Dup/~up Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

61175 

CAT 
NO. 

04695 
04696 

04689 

01191 
01192 
>I193 
01194 
01195 
03750 
03751 

03767 
03768 

03769 
03770 

03772 

03773 

03774 
03775 

03776 
03777 

03778 
03780 
03781 
03782 

03783 
03784 

03785 
03786 
03787 
03788 
03789 
13790 

Analysis Name 
D r y  

CAS Number Result 

Acenaphthene 83-32-9 3,900. 
4 -Nitrophenol 100-02-7 3,600. 
2.4-Dinitrotoluene 121-14-2 4,000. 
pentachlorophenol 87-86-5 2,800. 
~yrene 129-00-0 3,900. 
2.4-Dinitrophenol 51-28-5 1,500. 
4,6-Dinitro-2-methylphenol 534-52-1 2,500. 

2,6-Dinitrotoluene 606-20-2 3,700. 
Fluorene 86-73-7 3,600. 
4-Chlorophenyl-phenylether 7005-72-3 3,600. 
Diethylphthalate 84-66-2 3,900. 

N-Nitrosodiphenylarnine 86-30-6 3,400. 
N-nitrosodiphenylamine decomposes in the GC inlet forming 
The result reported for N-nitrosodiphenylarnine represents 
total of both compounds. 
4-Bromophenyl-phenylether 101-55-3 3,800. 
Hexachlorobenzene 118-74-1 3,900. 
Phenanthrene 85-01-8 3,700. 
Anthracene 120-12-7 3,700. 
Di-n-butylphthalate 84-74-2 3,700. 
Fluoranthene 206-44-0 3,400. 
Butylbenzylphthalate 85-68-7 3,900. 

Benzo (a) anthracene 56-55-3 3,800. 

Chrysene 218-01-9 3,900. 
3,3'-Dichlorobenzidine 91-94-1 2,900. 
bis(2-Ethylhexy1)phthalate 117-81-7 3,800. 

Di-n-octylphthalate 117-84-0 3,600. 
Benzo (b) f luoranthene 205-99-2 4,000. 
Benzo (k) f luoranthene 207-08-9 3.900. 
Benzo (a)pyrene 50-32-8 4,000. 
Indeno(l.2.3-cdlpyrene 193-39-5 3, 900 
Dibenz (a, h) anthracene 53-70- 3 4,100. 

D r y  
Method 
Detection 
Limit 
39. 
39. 

39. 
200. 
80. 
200. 
39. 

J 800. 
200. 
39. 
39. 
39. 

80. 
39. 

diphenylamine . 
the combined 

Dilution 
Units Pactor 

Lancaster Laboratories, lnc. 

M F M R F 2425 New Holland Pike .-.-.-. - - . -  
PO Box 12425 
Lancaster. PA 17605-2425 
757-656-2300 Fax: 777-656-2681 2216 Rev. 911 1:00 



Lancaster Laboratories 
Where quality b a science. 

Page 4 of 5 

Lancaster Laboratories Sample No. SW 3933068 

Collected:11/01/2002 12:50 Account Number: 11200 

Submitted: 11/02/2002 10:20 Draper Aden Associates, Inc. 
Reported: 11/25/2002 at 14:35 2206 South Main Street 

Discard: 12/26/2002 Blacksburg VA 24060 
(6-1lV)7GP-5 Matrix Spike ~ u p / ~ u p  Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

61175 

CAT 
No. 

03791 
04697 
04698 
04700 
04702 

06292 

05444 
05445 
05446 
05447 
05449 
05450 
05451 
05452 
05454 
05455 
05457 
05458 
05460 
05461 
05462 
05463 
05465 
05466 
05467 
05468 
05470 
05472 
05474 
05477 
05478 
05480 
06293 
06294 
06296 

Analysis Name 

Benzo (g, h, ilperylene 
3-Nitroaniline 
Dibenzofuran 
4-Nitroaniline 
Carbazole 

TCL by 8260 (soil) 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
1,l-Dichloroethene 
Methylene Chloride 
trans-1,2-Dichloroethene 
1,l-Dichloroethane 
cis-1,2-Dichloroethene 
Chlorof o m  
l,l,l-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1.2-Dichloroethane 
Trichloroethene 
1.2-Dichloropropane 
Bromodichloromethane 
Toluene 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
Styrene 
Bromof orm 
1,1,2,2-Tetrachloroethane 

Acetone 

Carbon Disulfide 

2-Butanone 

Dry 
CAS Number Result 

Dry 
Method 
Detection 
Limit 
39. 
80. 
39. 
80. 
39. 

Units 
Dilution 
Factor 

Lancaster Laboratories. Inc 

E R 2425 New Holland Pike 
PO Box 12425 
LancaUer. PA 17605-2425 
717-656-2300 Fax: 717-656-2681 2276 Rev. 9i11f00 



Lancaster Laboratories 
Where quality is a science. 

Page 5 of 5 

Lancaster Laboratories Sample No. SW 3933068 

Collected:11/01/2002 12:50 Account Number: 11200 

Submitted: 11/02/2002 10:20 Draper Aden Associates, Inc. 
Reported: 11/25/2002 at 14:35 2206 South Main Street 
Discard: 12/26/2002 Blacksburg VA 24060 
(6-111)7GP-5 Matrix Spike Dup/Dup Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

61175 

CAT 
NO. 

06297 
06298 
06299 
06300 
06301 

Dry 
Method Dry 

CAS Number Result 

Dilution 
Units Factor Detection 

Limit 
1. 

Analysis Name 

trans-1.3-Dichloropropene 
cis-1.3-Dichloropropene 
4-Methyl-2-pentanone 
2-Hexanone 
Xylene (Total) 

Laboratory Chronicle 
Analysis 

Trial# Date and Time 
1 11/05/2002 08:39 
1 11/05/2002 08:39 
1 11/06/2002 02:45 
1 11/06/2002 03:34 

Dilution 
Factor 
1 
1 
1 
1 

CAT 
NO. 
00118 
00121 
01225 
04688 

Analysis Name 
Moisture 
Moisture Duplicate 
TCL pesticides in Solids 
TCL SW846 Semivolatiles 
Soil 
TCL SW846 
~emivolatiles/Soil 
TCL by 8260 (soil) 
BNA Soil Extraction 
Solid Sample Pesticide 
Extract 
Low/High Encore Prep 

Method 
EPA 160.3 modified 
EPA 160.3 modified 
SW-846 8081A/8082 
SW-846 8270C 

Analyst 
Helen L Schaeffer 
Helen L Schaeffer 
Douglas D Seitz 
Linda M Hartenstine 

Linda M Hartenstine 

Ryan V Nolt 
Amy M Strocko 
Darin P Wagner 

Medina A Long 
Tracking 
Low/High Encore Prep 
Tracking 
~ow/High Encore Prep 
Tracking 

Medina A Long 

Medina A Long 

Lancaster Laboratories. lnc 
2245 New Holland Pike 
PO Box 12425 
Lancaster. PA 17605-2425 
717-656-2300 Fax: 717-656-2681 



Lancaster Laboratories 
Where qual~ty is a science. 

Page 1 of 5 

Lancaster Laboratories Sample No. SW 3933069 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:35 
Discard: 12/26/2002 
(3-4')7GP-16 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

34716 

CAT 

NO. 

00111 

01225 

31218 

01219 

01220 

01221 

01222 

01223 

01859 

01981 

01982 

01983 

01984 

01985 

01986 

01988 

01989 

01990 

01991 

01992 

01993 

01994 

01995 

01996 

01997 

01998 

01999 

03017 

03025 

03026 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 

Dry Method 
Analysis Name CAS Number Result Detection U n i t s  

Limit 

M o i s t u r e  n . a .  16.4 0.50 % 

" M o i s t u r e "  represents the  loss  i n  w e i g h t  o f  the  s a m p l e  a f t e r  oven drying a t  
103 - 105 degrees C e l s i u s .  T h e  m o i s t u r e  r e su l t  reported above is on an 
as-received bas i s .  

TCL P e s t i c i d e s  i n  S o l i d s  

Gamma BHC - L i n d a n e  58-89-9 

H e p t a c h l o r  76-44-8 

A l d r i n  309-00-2 

P ,  P-DDT 50-29-3 
~ i e l d r i n  60-57-1 

E n d r i n  72-20-8 

M e t h o x y c h l o r  72-43-5 

A l p h a  BHC 319-84-6 

B e t a  BHC 319-85-7 

D e l t a  BHC 319-86-8 

H e p t a c h l o r  E p o x i d e  1024-57-3 

p , p - D D E  72-55-9 

p , p - D D D  72-54-8 
T o x a p h e n e  8001-35-2 

E n d o s u l f a n  I 959-98-8 

E n d o s u l f a n  I1 33213-65-9 

E n d o s u l f  an Sulfate  1031-07-8 

E n d r i n  A l d e h y d e  7421-93-4 

PCB-1016 12674 -11-2 

PCB-1221 11104-28-2 

PCB-1232 11141-16-5 

PCB-1242 53469-21-9 

PCB-1248 12672-29-6 

PCB-1254 11097-69-1 

PCB-1260 11096-82-5 

E n d r i n  K e t o n e  53494 7 0  5 

A l p h a  C h l o r d a n e  5103-71-9 

Gamma C h l o r d a n e  5103 74-2 

H e p t a c h l o r  was d e t e c t e d  i n  t h e  m e t h o d  b l a n k  

N . D .  

N . D .  

N . D .  

N .  D .  

N . D .  

N . D .  

N . D .  

N . D .  

N  . D .  

N . D .  

N . D .  

N . D .  
N . D .  

N . D .  

N  . D .  

N . D .  

N.D. 

N . D .  

N . D .  

N. D .  

N . D .  

N . D .  

N . D .  

N . D .  

N . D .  

N .  D .  

N .  D .  

0.26 

a b o v e  t h e  

0.20 

0.20 

0.20 

0.43 

0.39 

0.42 

4.8 

0.20 

0.20 

0.20 

0.20 

0.39 

0.39 

13. 

0.20 

0.39 

0.39 

1.2 

5.7 

12. 

5.1 

6.0 

5.9 

6.8 

5.3 

0.39 

0.20 

J 0.20 

m e t h o d  d e t e c t i o n  

Dilution 

Factor 

Lancaster Laboratories, In< 
2425 New Hoiland F i ~ e  
PO Box 11425 
I ,!n:.rstrr, PA 17605-2415 
711-656-??00 F . I ~  717-5562hP1 2216 Rev. 9/11/00 

- - - -  



Lancaster Laboratories 
Where quality is a science. 

Lancaster Laboratories Sample No. 

Collected:11/01/2002 13:30 

submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:35 
Discard: 12/26/2002 
(3-4')7GP-16 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

34716 

CAT 
NO. 

04688 

01185 
01186 
11187 
01188 
01189 
01190 
03746 
03 74 7 
03748 
03749 
03753 
03754 
03755 
03757 
03758 
03759 
03760 
03761 
03762 
03763 
03764 
03765 
03766 
04690 
04691 
04692 

04693 
04694 
14695 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Analysis Name CAS Number Result Detection Units 
Limit 

limit. No heptachlor was detected in the sample, therefore the data is 
reported . 

TCL SW846 Semivolatiles Soil 

Phenol 
2 -Chlorophenol 
1.4-Dichlorobenzene 
N-Nitroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
2 -Nitrophenol 
2.4-Dimethylphenol 
2.4 -~ichlorophenol 
2,4,6-Trichlorophenol 
bis (2-Chloroethy1)ether 
1,3-Dichlorobenzene 
1,2-Dichlorobenzene 
Hexachloroethane 
Nitrobenzene 
Isophorone 
bis(2-Ch1oroethoxy)methane 
Naphthalene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
2-Chloronaphthalene 
Acenaphthylene 
Dimethylphthalate 
2-Methylphenol 
2,2'-oxybis(1-Chloropropane) 

4-Methylphenol 

Page 2 of 5 

N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

3-Methylphenol and 4-methylphenol cannot be resolved under the 
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds. 
4-Chloroaniline 106-47-8 N.D. 39. 
2 -Methylnaphthalene 91-57-6 N. D. 39. 
2.4.5-Trichlorophenol 95-95-4 N.D. 3 9 

Lancaster Laboratories, Inc 
1\11 E M B E H 2325 New Hr~i land P ~ k e  

Dilution 
Factor 

2216 Rev. 911 1100 

- - - -  



Lancaster Laboratories 
Where quality is a science $2 
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Page 3 of 5 

Lancaster Laboratories Sample No. SW 3933069 

Submitted: 11/02/2002 10:20 

Reported: 11/25/2002 at 14:35 
Discard: 12/26/2002 
(3-4')7GP-16 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

34716 

CAT 

NO. 

04696 

04689 

01191 
01192 
01193 
11194 
01195 
03750 
03751 
03767 
03768 
03769 
03770 
03772 

03773 
03774 
03775 
03776 
03777 
03778 
03780 
03781 
03782 
03783 
03784 
03785 
03786 
03787 
03788 
03789 
03790 
3791 

Analysis Name 

TCL SW846 Semivolatiles/Soil 

Acenapht hene 
4-Nitrophenol 
2.4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 
2,4 -Dinitrophenol 
4.6-Dinitro-2-methylphenol 
2.6 -Dinitrotoluene 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
N-Nitrosodiphenylarnine 

D r y  
CAS Number Result 

88-74-4 N.D. 

83-32-9 N.D. 
100-02-7 N.D. 
121-14-2 N.D. 
87-86-5 N.D. 
129-00-0 N.D. 
51-28-5 N.D. 
534-52-1 N.D. 
606-20-2 N.D. 
86-73-7 N.D. 
7005-72-3 N.D. 
84-66-2 N.D. 
86-30-6 N.D. 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

D r y  
Method 
Detection 
Limit 

39. 

N-nitrosodiphenylamine decomposes in the GC inlet forming diphenylamine. 
The result reported for N-nitrosodiphenylamine represents the combined 
total of both compounds. 
4-Bromophenyl-phenylether 101-55-3 N.D. 39. 
Hexachlorobenzene 118-74-1 N.D. 39. 
Phenanthrene 85-01-8 N.D. 39. 
Anthracene 120-12-7 N.D. 39. 
Di-n-butylphthalate 84-74-2 N.D. 80. 
Fluoranthene 206-44-0 N.D. 39. 
Butylbenzylphthalate 85-68-7 N.D. 80. 
Benzo (a) anthracene 56-55-3 N.D. 39. 
Chrysene 218-01-9 N.D. 39. 
3,3'-Dichlorobenzidine 91-94-1 N.D. 80. 
bis (2-Ethylhexyl) phthalate 117-81-7 N.D. 80. 
Di-n-octylphthalate 117-84-0 N.D. 80. 
Benzo (b) f luoranthene 205-99-2 N.D. 39. 
Benzo (k) fluoranthene 207-08-9 N.D. 39. 

Benzo (a) pyrene 50-32-8 N.D. 39. 
Indeno (l,2,3-cdl pyrene 193-39-5 N.D. 79. 
Dibenz (a, h) antliracene 53-70-3 I J .  D. 39. 
Benzo ( 9 ,  h ,  i Iperylene 191~ 21-2 N.D. 39. 

Lancaster Lahorz+crles. ,nc 
2425 New Holidnd Flke 

Dilution 
Factor 



Lancaster Laboratories 
Where quality is a science. 

Page 4 of 5 

L a n c a s t e r  L a b o r a t o r i e s  S a m p l e  N o .  S W  3 9 3 3 0 6 9  

Collected:11/01/2002 13:30 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:35 
Discard: 12/26/2002 
(3-4')7GP-16 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

34716 

CAT 
NO. 

04697 
04698 
04700 
04702 

06292 

15444 
05445 
05446 
05447 
05449 
05450 
05451 
05452 
05454 
05455 
05457 
05458 
05460 
05461 
05462 
05463 
05465 
05466 
05467 
05468 
05470 
05472 
05474 
05477 
05478 
05480 
06293 
06294 
06296 
16297 

Analysis Name 

3-~itroaniline 
Dibenzofuran 
4 -Nitroanil ine 
Carbazole 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
1.1-Dichloroethene 
Methylene Chloride 
trans-1.2-Dichloroethene 
1,l-Dichloroethane 
cis-1,2-Dichloroethene 
Chloroform 
1,l.l-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1.2-Dichloroethane 
Trichloroethene 
1.2-Dichloropropane 
~romodichloromethane 
Toluene 
1,1,2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
Styrene 
Bromof o m  
1,1,2,2-Tetrachloroethane 

Acetone 
Carbon Disulfide 
2 - B u t  anone 
t r ans -1 .3-Dich loropropene  

Dry 
CASNumber Result 

99-09-2 N.D. 
132-64-9 N.D. 
100-01-6 N.D. 
86-74-8 N.D. 

N.D. 
N. D. 
N.D. 
N.D. 
1. J 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

D r y  
Method 
Detection Units 
Limit 
80. u g h  
39. w/kg 
80.  kg 
39. 

Dilution 
Factor 

PO Box 1241'5 
Lancaster. PA 17605.2425 
71;-(.I.G-!?C'~ I . , x  71: t.',i-.'C,El 



Lancaster Laboratories 
Where quality is a science. 
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Lancaster Laboratories Sample No. SW 3933069 

Account Number: 11200 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:35 
Discard: 12/26/2002 
(3-4') 7GP-16 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Method CAT 

No. Analysis Name 
Dry 

CAS Number Result 
Dilution 

Units Factor Detection 
Limit 
1. 
4. 
4. 

06298 cis-1.3-~ichloropropene 
06299 4-Methyl-2-pentanone 
06300 2-Hexanone 
06301 Xylene (Total) 

10061-01-5 N.D. 
108-10-1 N.D. 
591-78-6 N.D. 
1330-20-7 N. D. 

Laboratory Chronicle 
Analysis 

Trial# Date and Time 
1 11/05/2002 08:39 
1 11/06/2002 04:49 
1 11/06/2002 10:31 

Dilution 
Factor 
1 
1 
1 

CAT 
NO. 
00111 
01225 
04688 

Analysis Name 
Moisture 
TCL Pesticides in Solids 
TCL SW846 Semivolatiles 
Soil 
TCL SW846 
Semivolatiles/Soil 
TCL by 8260 (soil) 
BNA Soil Extraction 
solid Sample Pesticide 
Extract 
Low/High Encore Prep 
Tracking 
Low/High Encore Prep 
Tracking 
Low/High Encore Prep 
Tracking 

Method 
EPA 160.3 modified 
SW-846 8081A/8082 
SW-846 8270C 

Analyst 
Helen L Schaeffer 
Douglas D Seitz 
Brian K Graham 

Brian K Graham 

Ryan V Nolt 
Amy M Strocko 
Darin P Wagner 

Medina A Long 

Medina A Long 

Medina A Long 

Lancaster k h o r a t o r i f z .  In< 
M B 2475 ! k w  Hollarld Pike 
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Lancaster Laboratories Sample No. SW 

submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:35 
Discard: 12/26/2002 
(3-4 ) 7GP-4 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

3474 - 

CAT 
NO. 

00111 

01225 

1218 
01219 
01220 
01221 
01222 
01223 
01859 
01981 
01982 
01983 
01984 
01985 
01986 
01988 
01989 
01990 
01991 
01992 
01993 
01994 
01995 
01996 
01997 
01998 
01999 
03017 
03025 
03026 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Analysis Name CAS Number Result Detection Units 
Limit 

Moisture n.a. 14.7 0.50 % 

"Moisture" represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported above is on an 
as-received basis 

TCL Pesticides in Solids 

Gamma BHC - Lindane 
Heptachlor 
Aldrin 

p, p-DDT 
Dieldrin 
Endrin 
Methoxychlor 
Alpha BHC 
Beta BHC 
Delta BHC 
Heptachlor Epoxide 

p,p-DDE 
p,p-DDD 
Toxaphene 
Endosulfan I 
Endosulfan I1 
Endosulfan Sulfate 
Endrin Aldehyde 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
Endrin Ketone 
Alpha Chlordane 
Gamma Chlordane 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. 
Heptachlor was detected in the method blank above the 

Page 1 of 5 

0.20 
0.20 
0.20 
0.42 
0.39 
0.41 
4.7 

0.20 
0.20 
0.20 
0.20 
0.39 
0.39 
13. 
0.20 
0.39 
0.39 
1.2 
5.6 
12. 
5.0 
5.9 
5.7 
6.7 
5.2 
0.39 
0.20 
0.20 

method detection 

Dilution 
Factor 

Lancaster Labof-ator~es, Inc. 

M F ~1 n F n 2425 New Holland Pike .-. - .-. - - . . 
PO Eox 42425 
Lancaster, PA 17605-2425 
717-656-2300 Fax: 717-656-2681 2216 Rev. 9/11/00 
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Lancaster Laboratories Sample No. 

Account Number: 11200 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:35 
  is card: 12/26/2002 
(3-4')7GP-4 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

Draper Aden Associates, Inc 
2206 South Main Street 
Blacksburg VA 24060 

3474- 

CAT 
No. 

04688 

01185 
01186 
01187 
I1188 
01189 
01190 
03746 
03747 
03748 
03749 
03753 
03754 
03755 
03757 
03758 
03759 
03760 
03761 
03762 
03763 
03764 
03765 
03766 
04 6 90 
04691 
04692 

04693 
04694 
04695 

Dilution 
Factor Analysis Name CAS Number Result Detection Units 

Limit 
limit. No heptachlor was detected in the sample, therefore the data is 
reported 

TCL SW846 Semivolatiles Soil 

Phenol 
2-Chlorophenol 
1.4-Dichlorobenzene 
N-~itroso-di-n-propylamine 
1.2.4 -Trichlorobenzene 
4-Chloro-3-methylphenol 
2-Nitrophenol 
2.4-Dimethylphenol 
2,4-Dichlorophenol 
.2,4,6-Trichlorophenol 
bis(2-Chloroethy1)ether 
1,3-Dichlorobenzene 
1,2-Dichlorobenzene 
Hexachloroethane 
Nitrobenzene 
Isophorone 
bis (2 -Chloroethoxy) methane 
Naphtha1 ene 
Hexachlorobutadiene 
Hexachlorocyc1opentadiene 
2-Chloronaphthalene 
Acenaphthylene 
Dimethylphthalate 
2-Methylphenol 
2,2'-oxybis(1-Chloropropane) 
4-Methylphenol 

N.D. 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N .D. 
N.D. 
N.D. 
N.D. 

3-Methylphenol and 4-methylphenol cannot be resolved under the 
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds. 
4 -Chloroaniline 106-47-8 N. D. 39. 
2-Methylnaphthalene 91-57-6 N.D. 39. 
2.4.5-Trichlorophenol 05-95-3 N. D. 3 9 

Lancaster Laborator~es. In< 

~1 F M R F R 2425 New Holland Pike . - . - . . . - - . . 
PO Box 12125 
Lancaster, PA 17605-2425 
717-656-2300 Fax: 717-656-2681 2216 Rev. 9/11/00 

- - - -  
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Lancaster Laboratories Sample No. SW 3933070 

Collected:11/01/2002 13:45 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:35 
Discard: 12/26/2002 
(3 -4 ' ) 7GP-4 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

3474- 

CAT 
NO. 

04696 

04689 

01191 
01192 
01193 
91194 
11195 
03750 
03751 
03767 
03768 
03769 
03770 
03772 

03773 
03774 
03775 
03776 
03777 
03778 
03780 
03781 
03782 
03783 
03784 
03785 
03786 
03787 
03788 
03789 
03790 
03791 

Dry 
Method 
Detection 
Limit 
39. 

Dry 
Result: 

Dilution 
Factor Analysis Name CAS Number 

88-74-4 

Units 

u9/k9 

TCL SW846 Semivolatiles/Soil 

Acenapht hene 
4 -Nit rophenol 
2.4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 
2.4-Dinitrophenol 
4.6-Dinitro-2-methylphenol 
2,6-Dinitrotoluene 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
N-Nitrosodiphenylamine 

N.D. 
N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N-nitrosodiphenylamine decomposes in the GC inlet forming diphenylamine. 
The result reported for N-nitrosodiphenylamine represents the combined 
total of both compounds. 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Butylbenzylphthalate 
Benzo (a) anthracene 
Chrysene 
3,3'-Dichlorobenzidine 
bis (2-Ethylhexy1)phthalate 
Di-n-octylphthalate 
Benzo (b) fluoranthene 
Benzo(k)fluoranthene 
Benzo(a)pyrene 
Indeno (l,2,3-cd) pyrene 
Dibenz (a. h) anthracene 
Benzo(q, h, ilperylene 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 
N.D. 

Lancaster Laboratories. !nc 
nn G nn a F a 2425 New Holland Pike 

2216 Rev. 9/71/00 
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Lancaster Laboratories Sample No. SW 3933070 

Collected:11/01/2002 13:45 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:35 
Discard: 12/26/2002 
(3-4')7GP-4 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

3474- 

CAT 
NO. 

04697 
04698 
04700 
04702 

06292 

35444 
J5445 
05446 
05447 
05449 
05450 
05451 
05452 
05454 
05455 
05457 
05458 
05460 
05461 
05462 
05463 
05465 
05466 
05467 
05468 
05470 
05472 
05474 
05477 
05478 
05480 
06293 
06294 
06296 
76297 

Analysis Name 

3-Nitroaniline 
Dibenzofuran 
4-Nitroaniline 
Carbazole 

TCL by 8260 (soil) 

Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
1.1-Dichloroethene 
Methylene Chloride 
trans-1,2-Dichloroethene 
1,l -Dichloroethane 
cis-1,2-Dichloroethene 
Chlorof o n  
1,1,1-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1,2-Dichloroethane 
Trichloroethene 
l,2-Dichloropropane 
Bromodichloromethane 
Toluene 
1,l.Z-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
Styrene 
Bromoform 
1,1,2,2-Tetrachloroethane 
Acetone 
Carbon Disu1fi.de 
2-But anone 
trans-l,3 Dichloropropene 

Dry 
CAS Number Result 

99-09-2 N.D. 
132-64-9 N.D. 
100-01-6 N.D. 
86-74-8 N.D. 

Lancaster Laboratories. Inc 
nn F hn m F: a 2425 New Holland Pike .-. - .-. .- - .. 

PO Box 12425 
i a r x x t c r .  PA 176052425 
717 656 2300 F.*x 717-656 Lh8l 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 
N.D. 
iJ . D 

6 N.D. 

Page 4 of 5 

Account Number: 11200 

Draper Aden Associates, Inc 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Method 
Detection 
Limit 
79. 
39. 
79. 
39. 

Units 
Dilution 
Factor 

2216 Rev. 9/11/00 

- - - - 
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Lancaster Laboratories Sample No. SW 3933070 

submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:35 
Discard: 12/26/2002 
(3 -4 ) 7GP-4 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

CAT 
No. Analysis Name 

06298 cis-l,3-Dichloropropene 
06299 4-Methyl-2-pentanone 

06300 2-Hexanone 
06301 Xylene (Total) 

CAT 
NO. 
00111 
01225 
04688 

04689 

06292 
00381 
00819 

08389 

08389 

08389 

Analysis Name 
Moisture 
TCL Pesticides in Solids 
TCL SW846 Semivolatiles 
Soil 
TCL SW846 
Semivolatiles/Soil 
TCL by 8260 (soil) 
BNA Soil Extraction 
Solid Sample Pesticide 
Extract 
Low/High Encore Prep 
Tracking 
~ow/High Encore Prep 
Tracking 
Low/High Encore Prep 
Tracking 

Dry 
CAS Number Result 

10061-01-5 N.D. 
108-10-1 N.D. 

591-78-6 N.D. 
1330-20-7 N.D. 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Method 

Detection Units 
Limit 

1. u9/kg 
4. u9/k9 

Laboratory Chronicle 
Analysis 

Method Trial# Date and Time 
EPA 160.3 modified 
SW-846 8081A/8082 
SW-846 8270C 

SW-846 8270C 

SW-846 8260B 
SW-846 35508 
SW-846 3550B 

SW-846 5035 

SW-846 5035 

SW-846 5035 

Lancsster Lahorstcries. Inc 
nn F nn a F a 2425 New Holland Pike 

Dilution 
Factor 

Analyst 
Helen L Schaeffer 
Douglas D Seitz 
Brian K Graham 

Brian K Graham 

Ryan V Nolt 
Amy M Strocko 
Darin P Wagner 

Medina A Long 

Medina A Long 

Medina A Long 

Dilution 
Factor 
1 
1 
1 

1 

0.86 
1 
1 

n.a. 

n.a. 

n.a. 

.-. ... - - .. 
PO Box 2425 
Lanca5ter PA 17605-2425 
717-656-2300 F;tx: 717-656-2681 2216 Rev. 9/11/00 
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Lancaster Laboratories Sample No. 

Account Number: 11200 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:36 
Discard: 12/26/2002 
(1-2')5GP-1 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Dry Method 

Analysis Name CAS Number Result Detection Units 
Lirni t 

Moisture n.a. 12.2 0.50 % 

"Moisture" represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported above is on an 

Dilution 
Factor 

CAT 

NO. 

00111 

01225 

11218 
01219 
01220 
01221 
01222 
01223 
01859 
01981 
01982 
01983 
01984 
01985 
01986 
01988 
01989 
01990 
01991 
01992 
01993 
01994 
01995 
01996 
01997 
01998 
01999 
03017 
03025 
03026 

as-received basis. 

TCL Pesticides in Solids 

Gamma BHC - Lindane 
Heptachlor 
Aldrin 

p,p-DDT 
Dieldrin 
Endrin 
Methoxychlor 
Alpha BHC 
Beta BHC 
Delta BHC 
Heptachlor Epoxide 

p, P-DDE 
p, p-DDD 
Toxaphene 
Endosulfan I 
Endosulfan 11 
Endosulfan Sulfate 
Endrin Aldehyde 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
Endrin Ketone 
Alpha Chlordane 
Gamma Chlordane 

N.D. 
N.D. 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 
0.48 

Heptachlor was detected in the method blank a b o v e  the method detection 

I..;ncas:er Lahor.xorirs. !!ic 
2425 New Holland Pike 

~ . . - . . . - - . . 
PO Box 12425 
Lancaster, PA 17605-2425 
7'!7~656-2300 Fax: 717-655-2681 2216 Rev. 911 1100 



Page 2 of 4 

Lancaster Laboratories Sample No. 

Account Number: 11200 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:36 
Discard: 12/26/2002 
(1-2')5GP-1 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

Draper Aden Associates, Inc 
2206 South Main Street 
Blacksburg VA 24060 

125GP 

CAT 
NO. 

04688 

01185 
01186 
71187 
01188 
01189 
01190 
03746 
03747 
03748 
03749 
03753 
03754 
03755 
03757 
03758 
03759 
03760 
03761 
03762 
03763 
03764 
03765 
03766 
04690 
04691 
04692 

04693 
0 4 6 9 4  

1 4 6 9 5  

Dry 

D?r Method Dilution 
Factor Analysis Name CAS Number Result Detection Units 

Limit 
limit. No heptachlor was detected in the sample, therefore the data is 
reported. 

TCL SW846 Semivolatiles Soil 

Phenol 
2-Chlorophenol 

108-95-2 N.D. 
95-57-8 N.D. 

1.4-Dichlorobenzene 
N-Nitroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
4 -Chloro-3 -methylphenol 
2 -Nit rophenol 
2.4-Dimethylphenol 
2,4-Dichlorophenol 
2,4,6-Trichlorophenol 
bis(2-Chloroethy1)ether 
1.3-Dichlorobenzene 
1,2-Dichlorobenzene 
Hexachloroethane 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

Nitrobenzene 98-95-3 N.D. 

Isophorone 78-59-1 N.D. 
bis(2-Ch1oroethoxy)methane 111-91-1 N.D. 
Naphthalene 91-20-3 N.D. 
Hexachlorobutadiene 87-68-3 N.D. 
Hexachlorocyclopentadiene 77-47-4 N.D. 
2-Chloronaphthalene 91-58-7 N.D. 
Acenaphthy lene 208-96-8 N.D. 
Dimethylphthalate 131-11-3 N.D. 

2-Methylphenol 95-48-7 N.D. 
2,z1-oxybis(1-Chloropropane) 108-60-1 N.D. 

4 -Methylphenol 106-44-5 N.D. 76. 
3-Methylphenol and 4-methylphenol cannot be resolved under the 
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds. 
4-Chloroaniline 106-47-8 N. D. 38. 
Methylnaphthalene 
4.5-Trichlorophfvol 

PO Box 12 115 
.ancaster, PA 17605-2415 
111 GSG-23OO F.>r i17 656 25Rl 2216 Rev. 9!11/00 

- - - -  
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Lancaster Laboratories Sample No. SW 3933074 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:36 
Discard: 12/26/2002 
(1-2 ' ) 5GP-1 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

125GP 

CAT 
No. 

04696 

04689 

01191 
01192 
01193 
31194 
31195 
03750 
03751 
03767 
03768 
03769 
03770 
03772 

03773 
03774 
03775 
03776 
03777 
03778 
03780 
03781 
03782 
03783 
03784 
03785 
03786 
03787 
03788 
03789 
03790 
Q3791 

Analysis Name 

TCL SW846 Semivolatiles/Soil 

Acenaphthene 
4-Nit rophenol 
2,4-Dinitrotoluene 
Pent achlorophenol 
Pyrene 
2,4-~initrophenol 
4.6-Dinitro-2-methylphenol 
2,6-Dinitrotoluene 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
N-Nitrosodiphenylamine 

Dry 
CAS Number Result 

88-74-4 N.D. 

83-32-9 N.D. 
100-02-7 N.D. 
121-14-2 N.D. 
87-86-5 N.D. 
129-00-0 N.D. 
51-28-5 N.D. 
534-52-1 N. D. 
606-20-2 N.D. 
86-73-7 N.D. 
7005-72-3 N.D. 
84-66-2 N.D. 
86-30-6 N.D. 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Method 
Detection 
Limit 
38. 

N-nitrosodiphenylamine decomposes in the GC inlet forming diphenylamine 
The result reported for N-nitrosdiphenylamine represents the combined 
total of both compounds. 
4-Bromophenyl-phenylether 101-55-3 N.D. 38. 
Hexachlorobenzene 118-74-1 N.D. 38. 
Phenanthrene 85-01-8 N.D. 38. 
Anthracene 120-12-7 N.D. 38. 
Di-n-butylphthalate 84-74-2 N.D. 76. 
Fluoranthene 206-44-0 N.D. 38. 
Butylbenzylphthalate 85-68-7 N.D. 76. 
Benzo (a) anthracene 56-55-3 N.D. 38. 
Chrysene 218-01-9 N. D. 38. 
3.3'-Dichlorobenzidine 91-94-1 N.D. 76. 
bis(2-Ethylhexy1)phthalate 117-81-7 N.D. 76. 
Di-n-octylphthalate 117-84-0 N. D. 76. 
Benzo (b) f luoranthene 205-99-2 N.D. 38. 
Benzo (k) f luoranthene 207-08-9 N.D. 38. 
Benzo (a) pyrene 50-32-8 N.D. 38. 
Indeno(l,2,3-cd)pyrene 193-39-5 N.D. 38. 
Dibenz (a. h) anthracene 53-70-3 N . D .  38. 
Benzo ( g ,  h, i Iperylene 191-21-2 N. D. 38. 

Lancaster Lzborztories. lnc 
M F M R F n 2425 New Holland Pike 

Dilution 
Factor 

2216 Rev. 3/11/00 
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Lancaster Laboratories Sample No. SW 3933074 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:36 
Discard: 12/26/2002 
(1-2 I )  5GP-1 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

CAT 

No. Analysis Name 

04697 3-Nitroaniline 
04698 Dibenzofuran 

04700 4-Nitroaniline 
04702 Carbazole 

CAT 
NO. 
00111 
01225 
04688 

Analysis Name 
Moisture 
TCL Pesticides in Solids 
TCL SW846 Semivolatiles 
Soil 
TCL SW846 
Semivolatiles/Soil 
BNA Soil Extraction 
Solid Sample Pesticide 
Extract 

Dry 
CAS Number Result 

99-09-2 N.D. 

132-64-9 N.D. 
100-01-6 N.D. 
86-74-8 N.D. 

Laboratory 

Method 
EPA 160.3 modified 
SW-846 8081~/8082 
SW-846 8270C 

Lznrzster Laborato:tes. I n c  

M E M B E R 2425 New Holland Pike 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Method 
Detection Units 
Limit 
76. 

38. ug/k9 
76. u g h  

38. W/kg 

Chronicle 
Analysis 

Trial# Date and Time 
1 11/05/2002 08:39 
1 11/06/2002 05:31 
1 11/06/2002 12:18 

Dilution 

Factor 

Dilution 
Analyst Factor 
Helen L Schaeffer 1 
Douglas D Seitz 1 
Brian K Graham 1 

Brian K Graham 1 

Amy M Strocko 1 
Darin P Wagner 1 

2216 Rev. 911 1/00 
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Lancaster Laboratories Sample No. SW 3933075 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:36 
Discard: 12/26/2002 
(9-1Of)5GP-1 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

9105- 

CAT 

NO. 

0 0 1 1 1  

01225  

,1218  

0 1 2 1 9  

01220  

0 1 2 2 1  

01222  

0 1 2 2 3  

0 1 8 5 9  

0 1 9 8 1  

0 1 9 8 2  

0 1 9 8 3  

01984  

0 1 9 8 5  

01986  

0 1 9 8 8  

0 1 9 8 9  

01990  

0 1 9 9 1  

0 1 9 9 2  

0 1 9 9 3  

01994  

0 1  9 9 5  

01996  

01997  

01998  

0 1 9 9 9  

03017  

03025  

03026  

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

D r y  

Dry Method 
Analysis Name CAS Number Result Detection Units 

Lid t 
Moisture n. a. 1 4 . 6  0 . 5 0  % 

"~oisture" represents the loss in weight of the sample after oven drying at 
1 0 3  - 1 0 5  degrees Celsius. The moisture result reported above is on an 
as-received basis. 

TCL Pesticides in Solids 

Gamma BHC - Lindane 
Heptachlor 
Aldrin 

p.p-DDT 
Dieldrin 
Endrin 
methoxychlor 
Alpha BHC 

Beta BHC 

Delta BHC 

Heptachlor Epoxide 

p.p-DDE 
P,P-DDD 
Toxaphene 
Endosulfan I 
Endosulfan I1 
Endosulfan Sulfate 
Endrin Aldehyde 
PCB-1016 

PCB-1221 

PCB-1232 

PCB-1242 

PCB-1248 

PCB-1254 

PCB-1260 

Endrin Ketone 
Alpha Chlordane 
Gamma Chlordane 

N.D. 
N.D. 
N.D. 
N .D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
0 . 4 9  J 
1 9 .  

N. D. 
N.D. 
N.D. 
N.D. 
2 . 3  J 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 

N.D. 

Dilution 
Pac tor 

Lancaster Laboratories, Inc. 
M F M R F R 2425 New Hol l and  P ~ k e  

2216 Rev. 9i11100 
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Lancaster Laboratories Sample No. SW 3933075 

Collected:10/31/2002 13:lO 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:36 
Discard: 12/26/2002 
(9-101)5GP-1 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

9105- 

CAT 
NO. 

04688 

01185 
01186 
01187 
01188 
01189 
31190 
03746 
03747 
03748 
03749 
03753 
03754 
03755 
03757 
03758 
03759 
03760 
03761 
03762 
03763 
03764 
03765 
03766 
04690 
04691 
04692 

04693 
04694 
04695 
04696 

14689 

Analysis Name 

TCL SW846 Semivolatiles Soil 

Phenol 
2 -Chlorophenol 
1,4-Dichlorobenzene 
N-Nitroso-di-n-propylamine 

1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
2 -Nitrophenol 
2,4-Dimethylphenol 
2.4-Dichlorophenol 
2,4,6-Trichlorophenol 
bis (2-Chloroethyl) ether 
1,3-Dichlorobenzene 
1.2-Dichlorobenzene 
Hexachloroethane 
Nitrobenzene 
Isophorone 
bis(2-Ch1oroethoxy)methane 
Naphthalene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
2-Chloronaphthalene 
Acenapht hylene 
Dimethylphthalate 
2-Methylphenol 
2,2 ' -oxybis (l-Chloropropane) 
4 -Methylphenol 

Dry 
CAS Number Result 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Method 
Detection 
Limit 

3-Methylphenol and 4-methylphenol cannot be resolved under the 
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds. 
4-Chloroaniline 106-47-8 N.D. 39. ug/kg 
2-Methylnaphthalene 91-57-6 N.D. 39. ug/kg 
2,4,5-Trichlorophenol 95-95-4 N.D. 39.  kg 
2-Nitroaniline 88-74-4 N.D. 39. 

TCL SW846 Semivolatiles/Soil 

Dilution 
Factor 

Lantaster Laboratories. lnc. 
M F M 2425 New Holland P ~ k e  
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Lancaster Laboratories Sample No. SW 3 9 3 3 0 7 5  

Collected:10/31/2002 13:10 Account Number: 11200 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:36 
Discard: 12/26/2002 
(9-10' ) 5GP-1 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

9105- 

CAT 
NO. 

01191 
01192 
01193 

01194 
01195 
03750 
33751 

03767 
03768 
03769 
03770 
03772 

03773 

03774 
03775 

03776 
03777 

03778 
03780 
03781 
03782 
03783 
03784 
03785 
03786 
03787 
03788 

03789 

03790 
03791 
04697 
04698 
34700 

SDG#: RARO1-13 

Analysis Name 
Dry 

CAS Number Result 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Method 
Detection 
Limi t 

Acenaphthene 83-32-9 N.D. 39. 
4-Nitrophenol 100-02-7 N. D. 200. 
2,4-Dinitrotoluene 121-14-2 N.D. 78. 

Pentachlorophenol 87-86-5 N.D. 200. 
Pyrene 129-00-0 N.D. 39. 
2.4-Dinitrophenol 51-28-5 N.D. 780. 
4,6-Dinitro-2-methylphenol 534-52-1 N.D. 200. 

2.6-Dinitrotoluene 606-20-2 N.D. 39. 
Fluorene 86-73-7 N.D. 39. 
4-Chlorophenyl-phenylether 7005-72-3 N. D. 39. 
Diethylphthalate 84-66-2 N.D. 78. 
N-Nitrosodiphenylamine 86-30-6 N.D. 39. 
N-nitrosodiphenylamine decomposes in the GC inlet forming diphenylamine. 
The result reported for N-nitrosodiphenylamine represents the combined 
total of both compounds. 
4-Bromophenyl-phenylether 101-55-3 N.D. 39. 

Hexachlorobenzene 118-74-1 N. D. 39. 
Phenanthrene 85-01-8 N.D. 39. 
Anthracene 120-12-7 N.D. 39. 
Di-n-butylphthalate 84-74-2 N.D. 78. 

Fluoranthene 206-44-0 N. D. 39. 
Butylbenzylphthalate 85-68-7 N.D. 78. 

Benzo (a) anthracene 56-55-3 N. D. 39. 
Chrysene 218-01-9 N.D. 39. 
3.3 ' -Dichlorobenzidine 91-94-1 N.D. 78. 
bis (2-Ethylhexy1)phthalate 117-81-7 N.D. 78. 
Di-n-octylphthalate 117-84-0 N.D. 78. 
Benzo (b) fluorant hene 205-99-2 N.D. 39. 
Benzo (k) f luoranthene 207-08-9 N.D. 39. 
Benzo (a) pyrene 50-32-8 N.D. 39. 
Indeno (1.2.3 - cd) pyrene 193-39-5 N.D. 39. 

Dibenz (a, h) anthracene 53-70-3 N.D. 39. 
Benzo (g, h, i) perylene 191-24-2 N.D. 39. 
3-Nitroaniline 
Dibenzofuran 
4 -Nitroaniline 

99-09-2 N.D. 
132-64-9 N.D. 
100 ~01-6 N.D. 

Dilution 
Factor 

Laricaster Liboratories. Inr. 
2425 New Holland Pike 
PO Box 12425 
Lancaster, PA 17605-2425 
i?7-656-2.300 Fax' 777-656-2681 2216 Rev 9/11/00 



Lancaster Laboratories 
. Where quality is a science. 

Lancaster Laboratories Sample No. SW 3933075 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:36 
Discard: 12/26/2002 
(9-101)5GP-1 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

CAT 

No. Analysis Name 

04702 Carbazole 

Analysis Name 
Moisture 
TCL Pesticides in Solids 
TCL Pesticides in Solids 
TCL SW846 Semivolatiles 
Soil 
TCL SW846 
Semivolatiles/Soil 
BNA Soil Extraction 
Solid Sample Pesticide 
Extract 

Dry 
CAS Number Result 

86-74-8 N.D. 

Laboratory 

Method 
EPA 160.3 modified 
SW-846 8081A/8082 
SW-846 8081A/8082 
SW-846 8270C 

iancasler Laboratories. lnc - ~ .  
M F F n 2425 New Holland Pike . . . - . - . - - . . 

PO Box 12425 
Lanczter PA 17505-2425 
-11 i . ' iF- , ' jX;  l.!) 717-156 758' 

Page 4 of 4 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Method 
Detection 
Limit 
39. 

Chronicle 
Analysis 

Trial# Date and Time 
1 11/05/2002 08:39 
1 11/06/2002 05:52 
1 11/07/2002 20:21 
1 11/06/2002 13:ll 

Dilution 

Units Factor 

Dilution 
Analyst Factor 
Helen L Schaeffer 1 
Douglas D Seitz 1 
Douglas D Seitz 2 
Brian K Graham 1 

Brian K Graham 1 

Amy M Strocko 1 
Darin P Wagner 1 



Lancaster Laboratories 
Where quality is a science. REPRINT 

Page 1 of 4 

Lancaster Laboratories Sample No. SW 3933076 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:36 
Discard: 12/26/2002 
(10-111)5GP-6 Grab Soil Sample 
HWMU-5 & HWMU-7 ~nvestigation 

10115 

CAT 

NO. 

00111 

01225 

> I 2 1 8  

01219 

01220 

01221 

01222 

01223 

01859 

01981 

01982 

01983 

01984 

01985 

01986 

01988 

01989 

01990 

01991 

01992 

01993 

01994 

01995 

01996 

01997 

01998 

01999 

03017 

03025 

03026 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

D r y  
Dry Method 

Analysis Name CAS Number Result Detection Units 
Limit 

Moisture n.a. 1 2 . 7  0 . 5 0  % 

"Moisture" represents the loss in weight of the sample after oven drying at 
1 0 3  - 1 0 5  degrees celsius. The moisture result reported above is on an 
as-received basis. 

TCL pesticides in Solids 

Gamma BHC - ~indane 
Heptachlor 
Aldrin 

p,p-DDT 
Dieldrin 
Endrin 
Methoxychlor 
Alpha BHC 

Bet a BHC 
Delta BHC 
Heptachlor Epoxide 

pap-DDE 
p, p-DDD 
Toxaphene 
Endosulfan I 
Endosulfan I1 
Endosulfan Sulfate 
Endrin Aldehyde 
PCB-1016 

PCB-1221 

PCB-1232 

PCB-1242 

PCB-1248 

PCB-1254 

PCB-1260 

Endrin Ketone 
Alpha Chlordane 
Gamma rhl ordane 
Heptac!llor w a s  detected in the 

5 8 - 8 9 - 9  

76 -44 -8  

309-00-2  

5 0 - 2 9 - 3  

60 -57 -1  

72 -20 -8  

72-43-5  

319-84-6  

319 -85 -7  

319-86-8  

1024-57 -3  

72-55-9  

72 -54 -8  

8001-35-2  

959-98-8  

33213-65-9  

1031-07 -8  

7421-93-4 

12674-11-2  

11104-28 -2  

11141-16-5  

53469-21-9  

12672-29-6  

11097-69 -1  

11096-82 -5  

53494-70 -5  

5103-71 -9  

5103 7 3 - 2  

method blank 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
0 . 2 2  

N.D. 
1 . 7  

6 . 7  

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

above the 

0 . 1 9  

0 . 1 9  

0 . 1 9  

0 . 4 1  

0 . 3 8  

0 . 4 0  

4 . 6  

0 . 1 9  

0 . 1 9  

J 0 . 1 9  

0 . 1 9  

J 0 . 3 8  

0 . 3 8  

1 3 .  

0 . 1 9  

0 . 3 8  

0 . 3 8  

1.1 

5 . 5  

11. 

4 . 9  

5 . 7  

5 . 6  

6 . 5  

5 . 0  

0 . 3 8  

0 . 1 9  

0 . 1 9  

method detect ion 

Dilution 
Factor 

Carxastel l.abc.~atc.rier, Inc 
2425 New Hol!and Pike 



Lancaster Laboratories 
Where quality is a science. 

Lancaster Laboratories Sample No. 

Collected:10/31/2002 13:50 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:36 
Discard: 12/26/2002 
(10-llr)5GP-6 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

10115 

CAT 

No. 

04688 

01185 
01186 
31187 
01188 
01189 
01190 
03746 
03 74 7 
03748 
03749 
03753 
03754 
03755 
03757 
03758 
03759 
03760 
03761 
03 762 
03763 
03764 
03765 
03766 
04690 
04691 
04692 

04693 
C4694 
?4695 

Page 2 of 4 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
DrY Method 

Analysis Name CAS Number Result Detection Units 
Limit 

limit. NO heptachlor was detected in the sample, therefore the data is 

reported. 

TCL SW846 Semivolatiles Soil 

Phenol 108-95-2 N.D. 
2 - Chlorophenol 95-57-8 N.D. 
1.4-Dichlorobenzene 106-46-7 N.D. 
 it roso-di-n-propylamine 621-64-7 N.D. 
1,2,4-Trichlorobenzene 120-82-1 N. D. 
4-~hloro-3-methylphenol 59-50-7 N.D. 
2-Nitrophenol 88-75-5 N.D. 
2,4-Dimethylphenol 105-67-9 N.D. 
2,4-Dichlorophenol 120-83-2 N.D. 
2.4.6-Trichlorophenol 88-06-2 N.D. 
bis (2-Chloroethyl) ether 111-44-4 N.D. 
1,3 -Dichlorobenzene 541-73-1 N.D. 
l,2 -Dichlorobenzene 95-50-1 N.D. 
Hexachloroethane 67-72-1 N.D. 
Nitrobenzene 98-95-3 N.D. 
Isophorone 78-59-1 N.D. 
bis (2 -Chloroethoxy) methane 111-91-1 N.D. 
Naphthalene 91-20-3 N.D. 
~exachlorobutadiene 87-68-3 N.D. 
Hexachlorocyclopentadiene 77-47-4 N.D. 
2-Chloronaphthalene 91-58-7 N.D. 
Acenaphthylene 208-96-8 N.D. 
Dimethylphthalate 131-11-3 N.D. 
2-Methylphenol 95-48-7 N.D. 
2,~'-oxybis(1-Chloropropane) 108-60-1 N.D. 
4-Methylphenol 106-44-5 N.D. 
3-Methylphenol and 4-methylphenol cannot be resolved under the 
chromatographic conditions used for sample analysis. The result 
for 4-methylphenol represents the combined total of both compou 
Chloroaniline 
Methylnapht halene 
4, %Trichlorophenol 

106-47-8 N.D. 

91-57-6 N.D. 

9 5 - 9 5 - 5  N.D. 

38. 
38. 
38. 
38. 
38. 
77. 
38. 
38. 
38. 
38. 
38. 
38. 
38. 
38. 
38. 
38. 
38.. 
38. 
77. 
190. 
38. 
38. 
77. 
38. 
38. 
77. 

reported 
.nd s . 

Dilution 
Factor 

F ,,n F a 2425 New Holland Pike 

1 7 1 6  Rev 9111iO0 



Lancaster Laboratories 
Where quality lsascience. REPRINT 

Page 3 of 4 

L a n c a s t e r  L a b o r a t o r i e s  S a m p l e  N o .  SW 3 9 3 3 0 7 6  

Account Number: 11200 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:36 
Discard: 12/26/2002 
(10-1l1)5GP-6 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

10115 

CAT 
No. 

04696 

04689 

01191 
01192 
01193 
31194 
01195 
03750 
03751 
03767 
03768 
03769 
03770 
03772 

03773 
03774 
03775 
03776 
03777 
03778 
03780 
03781 
03782 
03783 
03784 
03785 
03786 
03787 
03788 
03789 
03790 
13791 

Dry 
Method 
Detection 
Limit 
38. 

Dilution 
Factor 

Dry 
CAS Number Result Analysis Name 

88-74-4 N.D. 

Acenaphthene 
4-Nitrophenol 
2.4 -~initrotoluene 
~entachlorophenol 
Pyrene 
2,4-Dinitrophenol 
4,6-Dinitro-2-methylphenol 
2,6-Dinitrotoluene 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
N-~itrosodiphenylamine 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
63. J 

N-nitrosodiphenylamine decomposes in the GC inlet forming 
The result reported for N-nitrosodiphenylamine represents 
total of both compounds. 
4-Bromophenyl-phenylether 101-55-3 N.D. 
Hexachlorobenzene 118-74-1 N.D. 
Phenanthrene 85-01-8 N.D. 
Anthracene 120-12-7 N.D. 
Di-n-butylphthalate 84-74-2 N.D. 
Fluoranthene 206-44-0 N.D. 

diphenylamine. 
the combined 

Butylbenzylphthalate 
Benzo (a) anthracene 
Chrysene 
3.3'-Dichlorobenzidine 
bis(2-Ethylhexy1)phthalate 
Di-n-octylphthalate 
Benzo (b) f luoranthene 
Benzo (k) fluoranthene 
Benzo (a) pyrene 
Indeno(l,2,3-cd)pyrene 
Dihenz (a, h) anthracene 
Benzo(g, h, ilperylene 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 

N.D. 

Lancaster iabc:atorii.s. I n c  
2425 New Holland Pike 
PO Bcx 12425 
Lancaster. FA 17605-2425 -.- , I / C ' E  .. L - L G  7 2 ~ ~ 3  f a x .  777-656-26Pl 2216 Rev. Sill100 



4lh Lancaster Laboratories 
Where quality is a science. 

Lancaster Laboratories Sample No. SW 3933076 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:36 
Discard: 12/26/2002 
(10-1l1)5GP-6 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

CAT 
No. Analysis Name 

04697 3-Nitroaniline 
04698 Dibenzofuran 
04700 4-Nitroaniline 
04702 Carbazole 

CAT 
NO. 
00111 
01225 
04688 

Analysis Name 
Moisture 
TCL Pesticides in Solids 
TCL SW846 Semivolatiles 
Soil 
TCL SW846 
Semivolatiles/Soil 
BNA Soil Extraction 
Solid Sample Pesticide 
Extract 

Dry 
CAS Number Result 

99-09-2 N.D. 
132-64-9 N.D. 
100-01-6 N.D. 
86-74-8 N.D. 

Laboratory 

Method 
EPA 160.3 modified 
SW-846 8081A/8082 
SW-846 8270C 

E M B E H 2425 New Hollznd Pike 
PC! Box 12425 
Lancaster, PA 17605-2425 
7'7-656 i3Q0 Far: 717-555-7683 

REPRINT Page 4 of 4 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Method 

Detection 
Limit 
77. 

38. 
77. 
38. 

Chronicle 
Analysis 

Trial# Date and Time 
1 11/05/2002 08:39 
1 11/06/2002 06:13 
1 11/06/2002 14:05 

Dilution 

Units Factor 

Dilution 
Analyst Factor 
Helen L Schaeffer 1 
Douglas D Seitz 1 
Brian K Graham 1 

Brian K Graham 1 

Amy M Strocko 1 
Darin P Wagner 1 



Lancaster Laboratories 
Where quality is a science. 

Lancaster Laboratories Sample No. SW 3933077 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:37 
Discard: 12/26/2002 
(9-10' ) 5GP-3 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

REPRINT Page 1 of 4 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
CAT Dry Method 
No. AnalysisName CAS Number Result Detection Units 

Lirni t 
00111 Moisture n.a. 17.2 0.50 % 

"Moisture" represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported above is on an 
as-received basis. 

TCL pesticides in Solids 

Gamma BHC - Lindane 
Heptachlor 
Aldrin 

P, P-DDT 
Dieldrin 
~ndrin 
Methoxychlor 
Alpha BHC 
Beta BHC 
Delta BHC 
Heptachlor Epoxide 

P. P-DDE 
P. P-DDD 
Toxaphene 
Endosulfan I 
Endosulf an I1 
Endosulfan Sulfate 
Endrin Aldehyde 
PCB-1016 

PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
Endrin Ketone 
Alpha Chlordane 
Gamma Chlordane 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N . D .  

N . D .  

N.D. 
N . D .  

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N. D .  
N D. 

N . D .  

Heptachlor was detected in the method blank above the method detection 

Dilution 
Factor 

Lancaster Laboratories. lnc. 
2425 New Holland P ~ k e  
PO Box 12425 
Lancaster, PA 17605-2425 
717-656-2300 l a x :  717-656-2637 2276 Rev ??/?l!OO 



411 Lancaster Laboratories 
Where quality is a science. 

Page 2 of 4 

Lancaster Laboratories Sample No. SW 3933077 

Account Number: 11200 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:37 
Discard: 12/26/2002 
(9-1O8)5GP-3 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

9105G 

CAT 
No. 

04688 

01185 
01186 
>I187 
01188 
01189 
01190 
03746 
03747 
03748 
03749 
03753 
03754 
03755 
03757 
03758 
03759 
03760 
03761 
03762 
03763 
03764 
03765 
03766 
04690 
04691 
04692 

04693 
04 6 94 
74695 

SDG#: RARO1-15 
Dry 

Dry Method 
Analysis Name CASNumber Result Detection Units 

Limit 
limit. No heptachlor was detected in the sample, therefore the data is 
reported. 

Dilution 
Factor 

TCL SW846 Sernivolatiles Soil 

Phenol 108-95-2 N.D. 40. 
2-Chlorophenol 95-57-8 N.D. 40. 
1,4-Dichlorobenzene 106-46-7 N.D. 40. 
N-~itroso-di-n-propylamine 621-64-7 N.D. 40. 
1,2,4-Trichlorobenzene 120-82-1 N.D. 40. 
4-chloro-3-methylphenol 59-50-7 N.D. 81. 
2 -Nitrophenol 88-75-5 N.D. 40. 
2,4 -Dimethylphenol 105-67-9 N.D. 40. 
2,4-~ichlorophenol 120-83-2 N.D. 40. 
2,4,6-Trichlorophenol 88-06-2 N.D. 40. 
bis (2-Chloroethyl) ether 111-44-4 N .D. 40. 
1,3-Dichlorobenzene 541-73-1 N.D. 40. 
1.2-~ichlorobenzene 95-50-1 N.D. 40. 
Hexachloroethane 67-72-1 N.D. 40. 
Nit robenzene 98-95-3 N.D. 40. 
Isophorone 78-59-1 N .D. 40. 
bis(2-ch1oroethoxy)methane 111-91-1 N.D. 40. 
Napht ha1 ene 91-20-3 N.D. 40. 
Hexachlorobutadiene 87-68-3 N.D. 81. 
~exachlorocyclopentadiene 77-47-4 N.D. 210. 
2-Chloronaphthalene 91-58-7 N.D. 40. 
Acenaphthylene 208-96-8 N .D. 40. 
Dimethylphthalate 131-11-3 N.D. 81. 
2-Methylphenol 95-48-7 N.D. 40. 
2,2 ' -oxybis (1-Chloropropane) 108-60-1 N.D. 40. 
4-Methylphenol 106-44-5 N.D. 81. 
3-Methylphenol and 4-methylphenol cannot be resolved under the 
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds. 
4-Chloroaniline 106-47-8 N.D. 40. 
Methylnaphthalene 91 57 6 N.D 
4,s-Trichlorophenol 95-95-4 N.D 

Lzncaster Laboratories. lnc 
M F n F n 2425 New Holland Pike . . - . - . - - . . 

PO Rox 12425 
Lar~taster, PA 17605-2425 
7 1 7  656-210(' F . I X  717 656-2691  2:7& Rev. 9illi00 



4lh Lancaster Laboratories 
Where quality is a science. 

Lancaster Laboratories Sample No. SW 3933077 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:37 
Discard: 12/26/2002 
(9-1OV)5GP-3 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

9105G 

CAT 
NO. 

04696 

04689 

01191 
01192 
01193 
31194 
01195 
03750 
03751 
03767 
03768 
03769 
03770 
03772 

03773 
03774 
03775 
03776 
03777 
03778 
03780 
03781 
03782 
03783 
03784 
03785 
03786 
03787 
03788 
03789 
03790 
'13791 

Analysis Name 

ncenapht hene 
4 -Nitrophenol 
2,4 -Dinitrotoluene 
Pentachlorophenol 
Pyrene 
2,4-Dinitrophenol 
4,6-Dinitro-2-methylphenol 
2,6-~initrotoluene 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
N-~itrosodiphenylamine 

D r~ 
CAS Number Result 

88-74-4 N.D. 

N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

Account Number: 11200 

Page 3 of 4 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Method 
Detection 
Limit 
40. 

N-nitrosodiphenylamine decomposes in the GC inlet forming diphenylamine. 
The result reported for N-nitrosodiphenylarnine represents the combined 
total of both compounds. 
4-Bromophenyl-phenylether 101-55-3 N.D. 40. 
Hexachlorobenzene 118-74-1 N.D. 40. 
Phenanthrene 85-01-8 N.D. 40. 
Anthracene 120-12-7 N.D. 40. 
Di-n-butylphthalate 84-74-2 N.D. 81. 
Fluoranthene 206-44-0 N.D. 40. 
Butylbenzylphthalate 85-68-7 N. D. 81. 
Benzo (a) anthracene 56-55-3 N.D. 40. 
Chrysene 218-01-9 N.D. 40. 
3,3'-Dichlorobenzidine 91-94-1 N.D. 81. 
bis(2-Ethylhexy1)phthalate 117-81-7 N.D. 81. 
Di-n-octylphthalate 117-84-0 N.D. 81. 
Benzo (b) fluoranthene 205-99-2 N.D. 40. 
Benzo (k) f luoranthene 207-08-9 N. D. 40. 
Benzo (a) pyrene 50-32-8 N.D. 40. 
Indeno (1.2.3 - cd) pyrene 193-39-5 N.D. 40. 
Dibenz (a, h) anthracene 53-70-3 N.D. 40. 
Benzo(g, h, i)perylene 191-24-2 N. D. 40. 

Dilution 
Factor 

Lancaster Laboratories, Inc 
2425 New Holland Pike 
PO Box 12425 
Lancaster. PA 17605-2425 
7 1 7 ~ 6 5 6  2300 rax: 717-656-2661 2215 Rev. 9;1!1'00 



Lancaster Laboratories - 
Where quality is a science. REPRINT 

Page 4 of 4 

Laboratories Sample No. SW 3 9 3 3 0 7 7  Lancaster 

Collected Account Number : 11200 

Submitted 
Reported : 
Discard: 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

(9-1Ov)5GP-3 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

Dry 
Method Dry 

CAS Number Result 
Dilution 

Units Factor 
CAT 
No. Analysis Name Detection 

Limit 
81. 
40. 
81. 

04697 3-Nitroaniline 
04698 Dibenzofuran 
04700 4-~itroaniline 
04702 Carbazole 

99-09-2 N. D. 
132-64-9 N.D. 
100-01-6 N.D. 
86-74-8 N.D. 

Laboratory Chronicle 
Analysis 

Method Trial# Date and Time Analyst 
EPA 160.3 modified 1 11/05/2002 08:39 Helen L Schaeffer 
SW-846 8081A/8082 1 11/06/2002 06:34 Douglas D Seitz 
SW-846 8270C 1 11/06/2002 14:58 Brian K Graham 

Dilution 
Factor 
1 
1 
1 

CAT 
NO. 
00111 
01225 
04688 

Analysis Name 
Moisture 
TCL pesticides in Solids 
TCL SW846 Semivolatiles 
Soil 
TCL SW846 
Semivolatiles/Soil 
BNA Soil Extraction 
Solid Sample Pesticide 

SW-846 8270C 1 11/06/2002 14 :58 Brian K Graham 

SW-846 3550B 1 11/05/2002 17:40 Amy M Strocko 
SW-846 3550B 1 11/05/2002 00:30 Darin P Wagner 

Extract 

Lancaster Laboratories. Inc 
~ ~ - .  

2425 New Holland Pike . - . - . - . - - - . 
PO Box 12425 
Lancatrr. PA 17605-2425 
;I7 656 2300 Fax 717 6 5 h  2531 2216 Pev Q'1iIOO 



Lancaster Laboratories 
Where quality is a science. h- 

REPRINT 
Lancaster Laboratories Sample No. SW 3933078 

~ollected:10/31/2002 15:50 Account Number: 11200 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:37 
Discard: 12/26/2002 
(7-8')SGP-8 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
CAT Dry Method 
No. Analysis Name CAS Number Result Detection Units 

Limit 
00111 Moisture n.a. 14.6 0.50 % 

"Moisture" represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported above is on an 
as-received basis. 

01225 TCL Pesticides in Solids 

Gamma BHC - Lindane 
Heptachlor 
Aldrin 

p.p-DDT 
Dieldrin 
Endrin 
Methoxychlor 
Alpha BHC 
Beta BHC 
Delta BHC 
Heptachlor Epoxide 

p,p-DDE 
p.p-DDD 
Toxaphene 
Endosulfan I 
Endosulfan I1 
Endosulfan Sulfate 
Endrin Aldehyde 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
Endrin Ketone 
Alpha Chlordane 
Gamma Chlordane 

Lancaster Laboratories, Inc 

M E M 2425 New Holland Pike 

Page 1 of 4 

N.D. 
N.D. 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
1.1 J 
51. 
N.D. 
N.D. 
N.D. 
N.D. 
N,D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N .D. 

Dilution 
Factor 

P O  Box 12425 
L ivcaster PA 1?605 2425 
Il7-b51 2300 Fox I17 655 2581 2216 Rev. 911 1100 



Lancaster Laboratories 
Where quality is a science. 

Page 2 of 4 

L a n c a s t e r  L a b o r a t o r i e s  S a m p l e  N o .  SW 3 9 3 3 0 7 8  

~ollected:10/31/2002 15:50 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:37 
Discard: 12/26/2002 
(7-8')5GP-8 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

7 8 5 G P  

CAT 
NO. 

04688 

01185 
01186 
01187 
01188 
01189 
01190 
03746 
03747 
03748 
03749 
03753 
03754 
03755 
03757 
03758 
03759 
03760 
03761 
03762 
03763 
03764 
03765 
03766 
04690 
04691 
04692 

04693 
04694 
04695 
04696 

04689 

Analysis Name 

TCL SW846 Semivolatiles Soil 

Phenol 
2 -Chlorophenol 
1.4-Dichlorobenzene 
N-~itroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
2 -Nitrophenol 
2.4-Dimethylphenol 
2.4-Dichlorophenol 
2,4,6-Trichlorophenol 
bis (2-Chloroethyl) ether 
1,3-Dichlorobenzene 
1,2-Dichlorobenzene 
Hexachloroethane 
Nitrobenzene 
Isophorone 
bis(2-Ch1oroethoxy)methane 
Naphthalene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
2-Chloronaphthalene 
Acenaphthylene 
Dimethylphthalate 
2-Methylphenol 
2,2'-oxybis(1-Chloropropane) 
4-Methylphenol 

CAS Number 
D 13' 
Result 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Method 
Detection 
Limit 

3-Methylphenol and 4-methylphenol cannot be resolved under the 
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds. 
4 - Chloroaniline 106-47-8 N.D. 39. udkg 
2-Methylnaphthalene 91-57-6 N.D. 39. u g h  
2,4,5-Trichlorophenol 95-95-4 N.D. 39. ug/kg 
2-Nitroaniline 88-74-4 N. D. 39. 

TCL SW846 Semivolatiles/Soil 

i-ancas~er Laboraror~es, lnc. 

Dilution 
Factor 

F ,,,q F 2425 New Hoiland Pike 

2216 Rev. 9/11/00 



Lancaster Laboratories 
Where quality is a science. 

Lancaster Laboratories Sample No. S W  3 9 3 3 0 7 8  

Collected:10/31/2002 15:50 Account Number: 11200 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:37 
Discard: 12/26/2002 
(7-8 ) 5GP-8 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

CAT 
No. Analysis Name 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Page 3 of 4 

CAS Number Result Detection Units 
Lid t 

Acenaphthene 83-32-9 N.D. 39. 
4 -Nitrophenol 100-02-7 N.D. 200. 
2,4-~initrotoluene 121-14-2 N.D. 78. 
Pentachlorophenol 87-86-5 N.D. 200. 
Pyrene 129-00-0 N.D. 39. 
2,4-Dinitrophenol 51-28-5 N.D. 780. 
4,6-Dinitro-2-methylphenol 534-52-1 N.D. 200. 
2.6-Dinitrotoluene 606-20-2 N.D. 39. 
Fluorene 86-73-7 N.D. 39. 
4-Chlorophenyl-phenylether 7005-72-3 N.D. 39. 
Diethylphthalate 84-66-2 N.D. 78. 
N-Nitrosodiphenylamine 86-30-6 N.D. 39. 
N-nitrosodiphenylamine decomposes in the GC inlet forming diphenylamine. 
The result reported for N-nitrosodiphenylamine represents the combined 
total of both compounds. 
4-Bromophenyl-phenylether 101-55-3 N.D. 39. 
Hexachlorobenzene 118-74-1 N.D. 39. 
Phenanthrene 85-01-8 N.D. 39. 

Anthracene 120-12-7 N.D. 39. 
Di-n-butylphthalate 84-74-2 N.D. 78. 
Fluoranthene 206-44-0 N.D. 39. 
Butylbenzylphthalate 85-68-7 N.D. 78. 
Benzo (a) anthracene 56-55-3 N.D. 39. 
Chrysene 218-01-9 N.D. 39. 
3,3'-Dichlorobenzidine 91-94-1 N.D. 78. 
bis (2-Ethylhexy1)phthalate 117-81-7 92. J 78. 
Di-n-octylphthalate 117-84-0 N.D. 78. 
Benzo (b) fluoranthene 205-99-2 N.D. 39. 
Benzo (k) fluoranthene 207-08-9 N.D. 39. 
Benzo (a) pyrene 50-32-8 N.D. 39. 
Indeno (l,2,3-cd)pyrene 193-39-5 N. D. 39. 
Dibenz (a, h) anthracene 53-70-3 N.D. 39. 
Benzo (g, h, i)perylene 191-24-2 N.D. 39. 
3-~itroaniline 99-09-2 N.D. 78. 

Dibenzofuran 132-64-9 N.D. 39. 
4 -Nitroanlline 100-01-6 N.D. 78. 

Dilution 
Factor 

2425 New Holland Pike 
~-~ - ~ - .  - - .. 

PO Box 72425 
Lamastel, PA 17605-2425 
717-656-2300 Fax: 717-656-2681 2216 Rev. 9111100 

- - - -  



Lancaste r Laboratories 
Where quality is a science. 

Lancaster Laboratories Sample No. SW 3933078 

Collected:10/31/2002 15:50 Account Number: 11200 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:37 
Discard: 12/26/2002 
(7-8')5GP-8 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

CAT 
No. AnalysisName 

04702 Carbazole 

CAT 
3 .  

0111 
01225 
01225 
04688 

Analysis Name 
Moisture 
TCL Pesticides in Solids 
TCL Pesticides in Solids 
TCL SW846 Semivolatiles 
Soil 
TCL SW846 
Semivolatiles/Soil 
BNA Soil Extraction 
Solid Sample Pesticide 
Extract 

Dry 
CAS Number Result 

Laboratory 

Method 
EPA 160.3 modified 
SW-846 8081A/8082 
SW-846 8081A/8082 
SW-846 8270C 

Lancaster Laboratories. In: 

M E M B E R 2425 New Holland Pike 
PO Box 12425 
Lancaster, PA 17605.2425 
717-656-2300 Fsx: 717-656-2681 

Page 4 of 4 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Method 
Detection Units 
Limit 

39. ug/kg 

Chronicle 
Analysis 

Trial# Date and Time 
1 11/05/2002 08:39 
1 11/06/2002 06:55 
1 11/07/2002 20:42 
1 11/06/2002 15:52 

Dilution 
Factor 

Analyst 
Helen L Schaeffer 
Douglas D Seitz 
Douglas D Seitz 
Brian K Graham 

Brian K Graham 

Amy M Strocko 
Darin P Wagner 

Dilution 
Factor 
1 
1 
5 
1 

2216 Rev. 9111i00 



P Lancaster Laboratories 
where quality is a science. 

Lancaster Laboratories Sample No. 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:37 
Discard: 12/26/2002 
(11-12')5GP-8 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

11125 

CAT 
NO. 

00111 

01225 

01218 
01219 
01220 
01221 
01222 
01223 
01859 
01981 
01982 
01983 
01984 
01985 
01986 
01988 
01989 
01990 
01991 
01992 
01993 
01994 
01995 
01996 
01997 
01998 
01999 
03017 
03025 
03026 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Dry Method 

Analysis Name CAS Number Result Detection 
Limit 

Moisture n. a. 14.5 0.50 
"Moisture" represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported above is on an 
as-received basis. 

TCL Pesticides in Solids 

Gamma BHC - Lindane 
Heptachlor 
Aldrin 

p, p-DDT 
Dieldrin 
Endrin 
Me thoxychlor 
Alpha BHC 
Beta BHC 
Delta BHC 
Heptachlor Epoxide 

p, p-DDE 
p, p-DDD 
Toxaphene 
Endosulfan I 
Endosulfan I1 
Endosulfan Sulfate 
Endrin Aldehyde 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
Endrin Ketone 
Alpha Chlordane 
Gamma Chlordane 
Heptachlor was detec 

58-89-9 
76-44-8 
309-00-2 
50-29-3 
60-57-1 
72-20-8 
72-43-5 
319-84-6 
319-85-7 
319-86-8 
1024-57-3 
72-55-9 
72-54-8 
8001-35-2 
959-98-8 
33213-65-9 
1031-07-8 
7421-93-4 
12674-11-2 
11104-28-2 
11141-16-5 
53469-21-9 
12672-29-6 
11097-69-1 
11096-82-5 
53494-70-5 
5103-71-9 
5103-74-2 

,ted in the method blank 

Page 1 of 4 

N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
1.2 
0.97 
N.D. 
N.D. 
N.D. 
N.D. 
1.7 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

above the 

0.20 
0.20 
0.20 
0.42 
0.39 
0.41 
4.7 
0.20 
0.20 
0.20 
0.20 

J 0.39 
J 0.39 

13. 
0.20 
0.39 
0.39 

J 1.2 
5.6 
12. 
5.0 
5.8 
5.7 
6.7 
5.1 
0.39 
0.20 
0.20 

method detection 

Dilution 
Units Factor 

?ancaster Lahcratories. Irit 

M E M R E 2425 New Holland Pike 
PO 80% 12475 
L a w  rster, PA 17605 2025 
717 65b 7300 Fax 717 656 7681 2216 Rev. 9/11/00 



Lancaster Laboratories 
Where quality is a science. 

Lancaster Laboratories Sample No. 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:37 
Discard: 12/26/2002 
(11-12')SGP-8 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

11125 

CAT 

NO. 

04688 

01185 
01186 
01187 
31188 
01189 
01190 
03746 
03747 
03748 
03749 
03753 
03754 
03755 
03757 
03758 
03759 
03760 
03761 
03762 
03763 
03764 
03765 
03766 
04690 
04691 
04 6 92 

04693 
04694 
04695 

Page 2 of 4 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Dry Method 

Analysis Name CAS Number Result Detection Units 
L i d  t 

limit. No heptachlor was detected in the sample, therefore the data is 
reported. 

TCL SW846 Semivolatiles Soil 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N-Nitroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
2 -Nit rophenol 
2,4-Dimethylphenol 
2,4-Dichlorophenol 
2,4,6-Trichlorophenol 
bis (2-Chloroethyl) ether 
1,3-Dichlorobenzene 
1,2-Dichlorobenzene 
Hexachloroethane 
Nitrobenzene 
Isophorone 
bis(2-Ch1oroethoxy)methane 

Naphthalene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
2 -Chloronaphthalene 
Acenaphthylene 
Dimethylphthalate 
2-Methylphenol 
2,2'-oxybis(1-Chloropropane) 

4 -Methylphenol 

N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

3-Methylphenol and 4-methylphenol cannot be resolved under the 
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds. 
4-Chloroaniline 106-47-8 N.D. 39. ~9/k9 
2-Methylnaphthalene 91-57-6 N.D. 33. ~ 4 / k ! 3  
2.4.5-Trichlorophenol 95-95-4 N.D. 39. q / k g  

Dilution 
Factor 

p.n F nn a 2425 New Holland Pike 

2216 Rev. Sf111/00 



Lancaster Laboratories - 

Where quality is a sc~ence. 

Lancaster Laboratories Sample No 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:37 
Discard: 12/26/2002 
(l1-12')5GP-8 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

11125 

CAT 

NO. 

04696 

04689 

01191 
01192 
01193 
01194 
01195 
03750 
03751 
03767 
03768 
03769 
03770 
03772 

03773 
03774 
03775 
03776 
03777 
03778 
03780 
03781 
03782 
03783 
03784 
03785 
03786 
03787 
03788 
03789 
03790 
03791 

Analysis Name 

TCL SW846 ~emivolatiles/Soil 

Acenaphthene 
4 -Nitrophenol 
2.4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 
2,4-Dinitrophenol 
4.6-Dinitro-2-methylphenol 
2.6-Dinitrotoluene 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
N-Nitrosodiphenylamine 

Dry 
CAS Number Result 

88-74-4 N.D. 

Account Number: 11200 

Page 3 of 4 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
82. J 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Method 
Detection 
Limit 
39. 

N-nitrosodiphenylamine decomposes in the GC inlet forming diphen~lamine. 
The result reported for N-nitrosodiphenylamine represents the combined 
total of both compounds. 
4-Bromophenyl-phenylether 101-55-3 N.D. 39. 
Hexachlorobenzene 118-74-1 N.D. 39. 
Phenanthrene 85-01-8 N. D. 39. 
Anthracene 120-12-7 N.D. 39. 
Di-n-butylphthalate 84-74-2 N.D. 78. 
Fluoranthene 206-44-0 N.D. 39. 
Butylbenzylphthalate 85-68-7 N. D. 78. 
Benzo (a) anthracene 56-55-3 N.D. 39. 
Chrysene 218-01-9 N.D. 39. 
3,3'-Dichlorobenzidine 91-94-1 N.D. 78. 
bis(2-Ethylhexy1)phthalate 117-81-7 N.D. 78. 
Di-n-octylphthalate 117-84-0 N.D. 78. 
Benzo (b) fluoranthene 205-99-2 N.D. 39. 
Benzo (k) f luoranthene 207-08-9 N.D. 39. 
Benzo (a) pyrene 50-32-8 N.D. 39. 
Indeno (l,2,3-cd) pyrene 193-39-5 N.D. 39. 
Dibenz (a, hl anthracene 53-70-3 N.D. 39. 

Benzo (9, h, ilper:,.lene 191- 24-2 N.D. 3 9 

Dilution 
Units Factor 

Lancaster Lahorator~es,  in: 

nn E nn a F a 2425 New Holland Pfke 

2216 Rev. 9/11;00 



4lP Lancaster Laboratories 
Where quality is a science. REPRINT 

Page 4 of 4 

Lancaster Laboratories Sample No. SW 3933079 

Collected:10/31/2002 16:05 Account Number: 11200 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:37 
Discard: 12/26/2002 
(11-12')5GP-8 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

CAT 
No. AnalysisName 

04697 3-Nitroaniline 
04698 Dibenzofuran 
04700 4-Nitroaniline 
04702 Carbazole 

CAT 
No. 
00111 
01225 
04688 

Analysis Name 
Moisture 
TCL Pesticides in Solids 
TCL SW846 Semivolatiles 
Soil 
TCL SW846 
Semivolatiles/Soil 
BNA Soil Extraction 
Solid Sample Pesticide 
Extract 

Dry 
CAS Number Result 

99-09-2 N.D. 
132-64-9 N.D. 
100-01-6 N.D. 
86-74-8 N. D. 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Laboratory Chronicle 
Analysis 

Met hod Trial# Date and Time 
EPA 160.3 modified 1 11/05/2002 08:39 
SW-846 8081A/8082 1 11/06/2002 07:15 
SW-846 8270C 1 11/06/2002 16:45 

Lancastfr Laboratur~es, inc 

M E M B E R 2425 New Holland P~ke 
PO Box 12425 
Lancaster. PA 77605 2425 
717-656-2300 f . 1 ~  717 656 2681 

Dilution 
Factor 

Dilution 
Analyst Factor 
Helen L Schaeffer 1 
Douglas D Seitz 1 
Brian K Graham 1 

Brian K Graham 1 

Amy M Strocko 1 
Darin P Wagner 1 

2216 Rev. 911 1!00 



4Ib Lancaster Laboratories 
Where quality is a science. 

Lancaster Laboratories Sample No. SW 3933080 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:37 
Discard: 12/26/2002 
(3-4')5GP-12 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

CAT 
No. 

00111 

01225 

31218 
01219 
01220 
01221 
01222 
01223 
01859 
01981 
01982 

01983 
01984 

01985 
01986 

01988 
01989 
01990 
01991 
01992 
01993 
01994 
01995 

01996 
01997 

01998 

01999 
03017 
03025 
03026 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Dry Method 

Analysis Name CAS Number Result Detection 
Limit 

Moisture n.a. 16.3 0.50 
"Moisture" represents the loss in weight of the sample after oven drying at 
103 - 105 deqrees Celsius. The moisture result reported above is on an 
as-received basis. 

TCL Pesticides in Solids 

Gamma BHC - Lindane 
Hept achlor 
Aldrin 

p. p-DDT 
Dieldrin 
Endrin 
Methoxychlor 
Alpha BHC 
Beta BHC 
Delta BHC 

Heptachlor Epoxide 

p.p-DDE 

P, p-DDD 
Toxaphene 
mdosulfan I 
Endosulfan I1 
Endosulfan Sulfate 
Endrin Aldehyde 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 

PCB-1254 
PCB-1260 

Endrin Ketone 
Alpha Chlordane 
Gamma Chlordane 

Page 1 of 4 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

N.D. 
N.D. 

N.D. 
N.D. 

N.D. 
N.D. 

N.D. 
N.D. 
1.7 
N.D. 

N.D. 
N.D. 

N.D. 
N.D. 

N.D. 
N.D. 
N. D. 
N.D. 
N.D. 

Heptachlo~ was detected in the method blank above the method detect lnn 

Dilution 
Units Factor 

Lancaster Laboratories, Inc. 
2425 New Holland Pike 
PO Box 12425 
Lancaster, PA 17605-2425 
717-656-2300 Fax: 717-656-2681 2216 Rev. 9/11/00 



Lancaster Laboratories 
Where quality IS a science. 

Page 2 of 4 

Lancaster Laboratories Sample No. SW 3933080 

Collected:10/31/2002 16:40 Account Number: 11200 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:37 
Discard: 12/26/2002 
(3-4')5GP-12 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

Draper Aden Associates, Inc 
2206 South Main Street 
Blacksburg VA 24060 

34512 

CAT 
NO. 

04688 

01185 
01186 
01187 
01188 
01189 
01190 
03746 
03747 
03748 
03749 
03753 
03754 
03755 
03757 
03758 
03759 
03760 
03761 
03762 
03763 
03764 
03765 
03766 
04690 
04691 
04692 

04693 
04 6 94 
04695 

SDG#: RARO1-18 
Dry 

D W  Method 
Analysis Name CAS Number Result Detection 

Limit 
limit. No heptachlor was detected in the sample, therefore the data is 

reported. 

TCL SW846 Semivolatiles Soil 

Phenol 108-95-2 N.D. 39. 
2-Chlorophenol 95-57-8 N.D. 39. 
l,4-Dichlorobenzene 106-46-7 N.D. 39. 
N-~itroso-di-n-propylamine 621-64-7 N.D. 39. 
1,2,4-Trichlorobenzene 120-82-1 N.D. 39. 
4-Chloro-3-methylphenol 59-50-7 N.D. 80. 
2-Nitrophenol 88-75-5 N.D. 39. 
2,4-Dimethylphenol 105-67-9 N.D. 39. 
2.4-Dichlorophenol 120-83-2 N.D. 39. 
2.4.6-Trichlorophenol 88-06-2 N.D. 39. 
bis (2-Chloroethyl) ether 111-44-4 N.D. 39. 
1,3-Dichlorobenzene 541-73-1 N.D. 39. 
1,2-Dichlorobenzene 95-50-1 N.D. 39. 
Hexachloroethane 67-72-1 N.D. 39. 
Nitrobenzene 98-95-3 N.D. 39. 
Isophorone 78-59-1 N.D. 39. 
bis(2-Ch1oroethoxy)methane 111-91-1 N.D. 39. 
Naphthalene 91-20-3 N.D. 39. 
Hexachlorobutadiene 87-68-3 N.D. 80. 
Hexachlorocyclopentadiene 77-47-4 N.D. 200. 
2-Chloronaphthalene 91-58-7 N.D. 39. 
Acenaphthylene 208-96-8 N.D. 39. 
Dimethylphthalate 131-11-3 N.D. 80. 
2-Methylphenol 95-48-7 N. D. 39. 
2,2'-oxybis(1-Chloropropane) 108-60-1 N.D. 39.. 
4 -Methylphenol 106-44-5 N.D. 80. 
3-Methylphenol and 4-methylphenol cannot be resolved under the 
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds. 
4 -Chloroaniline 106-47-8 N.D. 39. 
2-Methylnaphthalene 91-5-7-6 N.D. 39. 
2.4,s-Trichlor~ophenol 95~35 4 N.D. 39. 

Dilution 
Units Factor 

Lancaster Laborator~es. Inc. 
M E M E R 2425 N e w  Holland Pike 

PO Box 12425 
Lancaster, PA 17605-2425 
717-656-2300 Fax: 717-656-2681 2216 Rev. 9/11/00 



P Lancaster Laboratories -- 

, Where quality is a science. 

Lancaster Laboratories Sample No. SW 3933080 

Collected:10/31/2002 16:40 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:37 
Discard: 12/26/2002 
(3-4')5GP-12 Grab Soil Sample 
HWMU-5 & HWMU-7 ~nvestigation 

34512 

CAT 
NO. 

04696 

04689 

01191 
01192 
01193 
01194 
01195 
03750 
03751 
03767 
03768 
03769 
03770 
03772 

03773 
03774 
03775 
03776 
03777 
03778 
03780 
03781 
03782 
03783 
03784 
03785 
03786 
03787 
03788 
03789 
03790 
03791 

Analysis Name 

Acenaphthene 
4-Nitrophenol 
2.4-~initrotoluene 
Pentachlorophenol 
Pyrene 
2.4-Dinitrophenol 
4,6-Dinitro-2-methylphenol 
2,6-Dinitrotoluene 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
N-Nitrosodiphenylamine 

Dry 
CAS Number Result 

88-74-4 N.D. 

83-32-9 N.D. 
100-02-7 N.D. 
121-14-2 N.D. 
87-86-5 N. D. 
129-00-0 N.D. 
51-28-5 N.D. 
534-52-1 N.D. 
606-20-2 N.D. 
86-73-7 N.D. 
7005-72-3 N.D. 
84-66-2 N.D. 
86-30-6 N.D. 

N-nitrosodiphenylamine decomposes in the GC inlet forming 
The result reported for N-nitrosodiphenylamine represents 
total of both compounds. 
4-Bromophenyl-phenylether 101-55-3 N.D. 
Hexachlorobenzene 118-74-1 N.D. 
Phenanthrene 85-01-8 N.D. 
Anthracene 120-12-7 N.D. 
Di-n-butylphthalate 84-74-2 N.D. 
Fluoranthene 206-44-0 N.D. 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Butylbenzylphthalate 
Benzo (a) anthracene 
Chrysene 
3.3'-Dichlorobenzidine 
bis(2-Ethylhexy1)phthalate 
Di-n-octylphthalate 
Benzo (b) fluoranthene 
Benzo(k)fluoranthene 
Benzo (a) pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz i a. h) ant hracene 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 

Lancaster Lsboratories. inc. 

F M n F a 2425 New Holland Pike 

Page 3 of 4 

Dry 
Method 
Detection 
Limit 
39. 

diphenylamine. 
the combined 

Dilution 
Units Factor 

2216 Rev 9/11/00 



Lancaster Laboratories 
. Where quality is a science. 

Lancaster Laboratories Sample No. SW 3933080 

collected: 10/31/2002 16:40 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:37 
Discard: 12/26/2002 
(3-4 ' ) 5GP-12 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

CAT 
No. AnalysisName 

04697 3-Nitroaniline 
04698 Dibenzofuran 
04700 4-Nitroaniline 
04702 Carbazole 

CAT 
NO. 
00111 
01225 
04688 

Analysis Name 
Moisture 
TCL Pesticides in Solids 
TCL SW846 Semivolatiles 
Soil 
TCL SW846 
Semivolatiles/Soil 
BNA Soil Extraction 
Solid Sample Pesticide 
Extract 

Dry 
CAS Number Result 

99-09-2 N.D. 
132-64-9 N.D. 
100-01-6 N.D. 
86-74-8 N. D. 

Page 4 of 4 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Method 
Detection 
Limit 
80. 
39. 
80. 
39. 

Laboratory Chronicle 
Analysis 

Method Trial# Date and Time 
EPA 160.3 modified 1 11/05/2002 08:39 
SW-846 8081A/8082 1 11/06/2002 07:36 
SW-846 8270C 1 11/06/2002 17:39 

Lancaster Laboratories, lnc 

M E M B E R 2425 New Holland Pike 

Dilution 
Units Factor 

Dilution 
Analyst Factor 
Helen L Schaeffer 1 
Douglas D Seitz 1 
Brian K Graham 1 

Brian K Graham 1 

Amy M Strocko 1 
Darin P Wagner 1 

PO Box 12425 
Lancaster, PA 17605-2425 
717-656-2300 Fax: 717-656-2681 2216 Rev. 9111100 



4lP Lancaster Laboratories -- 

Where quality is a science. 

Lancaster Laboratories Sample No. SW 3933081 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:37 
Discard: 12/26/2002 
(3-4')5GP-16 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

34516 

CAT 
NO. 

00111 

01225 

31218 
01219 
01220 
01221 
01222 
01223 
01859 
01981 
01982 
01983 
01984 
01985 
01986 
01988 
01989 
01990 
01991 
01992 
01993 
01994 
01995 
01996 
01997 
01998 
01999 
03017 
03025 
03026 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Dry Method 

Analysis Name CAS Number Result Detection Units 
Limit 

Moisture n.a. 17.9 0.50 % 

"Moisture" represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported above is on an 
as-received basis. 

TCL Pesticides in Solids 

Gamma BHC - Lindane 
Heptachlor 
Aldrin 

p,p-DDT 
Dieldrin 
Endrin 
Methoxychlor 
Alpha BHC 
Beta BHC 
Delta BHC 
Heptachlor Epoxide 

p,p-DDE 
p, p-DDD 
Toxaphene 
Endosulfan I 
Endosulfan I1 
Endosulfan Sulfate 
Endrin Aldehyde 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 

Page 1 of 4 

N.D. 
N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
2.2 J 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

PCB-1260 11096-82-5 N.D. 5.4 
Endrin Ketone 53494-70-5 N.D. 0.40 
Alpha Chlordane 5103-71-9 N.D. 0.21 
Gamma Chlordane 5103-74-2 N.D. 0.21 
Heptachlor was detected in the method blank above the method detection 

Lancaster Laboratories. Inc. 

Dilution 
Factor 

nn E nn a E a 2425 New Holland Pike .-. - .-. - - . . 
PO Box 12135 
L a r , c ~ s t r r .  PA 17605-2425 
717-656-2300 F A X -  717-656-2681 2216 Rev. 9/11/00 



Lancaster Laboratories 
Where quality is a science. 

Lancaster Laboratories Sample No. SW 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:37 
Discard: 12/26/2002 
(3-4')5GP-16 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

34516 

CAT 
No. 

04688 

01185 
01186 
01187 
31188 
01189 
01190 
03746 
03747 
03748 
03749 
03753 
03754 
03755 
03757 
03758 
03759 
03760 
03761 
03762 
03763 
03764 
03765 
03766 
04690 
04691 
04692 

04693 
04694 
04695 

Analysis Name 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

CAS Number Result Detection 
Limit 

limit. No heptachlor was detected in the sample, therefore the data is 
reported. 

TCL SW846 Semivolatiles soil 

Phenol 
2 - Chlorophenol 
1,4-Dichlorobenzene 
N-~itroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
4-chloro-3-methylphenol 
2-Nitrophenol 
2,4 -~imethylphenol 
2,4-Dichlorophenol 
2,4,6-Trichlorophenol 
bis(2-Chloroethy1)ether 
1.3-~ichlorobenzene 
1,2-Dichlorobenzene 
Hexachloroethane 
~itrobenzene 
Isophorone 
bis (2-Chloroethoxy) methane 
Naphthalene 
~exachlorobutadiene 
~exachlorocyclopentadiene 
2-Chloronaphthalene 
Acenaphthylene 
Dimethylphthalate 
2-Methylphenol 
2,2 ' -oxybis (I-Chloropropane) 
4 -Methylphenol 

N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

3-Methylphenol and 4-methylphenol cannot be resolved under the 
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds. 
4-Chloroaniline 106-47-8 N.D. 40. 
2 -Methylnaphthalene 91-57-6 N. D. 40. 
2.4,s-Trichlorophenol 95-95-4 N.D. 40. 

Lancaster Laboratories. Inc 

Page 2 of 4 

Dilution 
Factor 

E 2425 New Holland Pike 

2216 Rev. 9/11/00 

- - - ~ 



4lP La ncaster Laboratories 
Where quality is a science. . 

Lancaster Laboratories Sample No. 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:37 
Discard: 12/26/2002 
(3-4')5GP-16 Grab Soil Sample 
HWMU-5 & HWMU-7 Investigation 

34516 

CAT 
No. 

04696 

04689 

01191 
01192 
01193 
01194 
31195 
03750 
03751 
03767 
03768 
03769 
03770 
03772 

03773 
03774 
03775 
03776 
03777 
03778 
03780 
03781 
03782 
03783 
03784 
03785 
03786 
03787 
03788 
03789 
03790 
03791 

Analysis Name 

2-Nitroaniline 

TCL SW846 Semivolatiles/Soil 

Acenaphthene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 
2,4 -Dinitrophenol 
4,6-~initro-2-methylphenol 
2,6-Dinitrotoluene 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
N-~itrosodiphenylamine 

Dry 
CAS Number Result 

83-32-9 N. D. 
100-02-7 N.D. 
121-14-2 N. D. 
87-86-5 N.D. 
129-00-0 N.D. 
51-28-5 N.D. 
534-52-1 N.D. 
606-20-2 N.D. 
86-73-7 N.D. 
7005-72-3 N .D. 
84-66-2 N.D. 
86-30-6 N.D. 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Method 
Detection 
Limit 
40. 

N-nitrosodiphenylamine decomposes in the GC inlet forming diphenylamine. 
The result reported for N-nitrosodiphenylamine represents the combined 
total of both compounds. 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Phenanthrene 
Ant hracene 
Di-n-butylphthalate 
Fluoranthene 
Butylbenzylphthalate 
Benzo (a) anthracene 
Chrysene 
3,3'-Dichlorobenzidine 
bis(2-~thylhexy1)phthalate 
Di-n-octylphthalate 
Benzo (b) f luoranthene 
Benzo (k) fluoranthene 
Benzo (a) pyrene 
1ndeno(1,2,3-cd)pyrene 
Dibenz (a, h) anthracene 
Benzo ( q , h .  ilperylene 

Page 3 of 4 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

Lancaster Laboratories. lnc. 

50-32-8 N. D. 40. 
193-39-5 N.D. 40. 
53-70-3 N.D. 40. 

191-24-2 N.D. 40. 

Dilution 
Units Factor 

2425 New Holland Pike 
PO Box 12425 
Lancaster, PA 17605-2425 
717-656-2300 Fax: 717-656-2681 2216 Rev 9111100 



Lancaster Laboratories 
Where quality is a science. 

Lancaster Laboratories Sample No. SW 3933081 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:37 
Discard: 12/26/2002 
(3-4')5GP-16 Grab Soil Sample 
HWMU-5 & HWMU-7 ~nvestigation 

CAT 
No. AnalysiaName 

04697 3-Nitroaniline 
04698 Dibenzofuran 
04700 4-Nitroaniline 
04702 Carbazole 

CAT 
NO. 
00111 
01225 
04688 

Analysis Name 
Moisture 
TCL pesticides in Solids 
TCL SW846 Semivolatiles 
Soil 
TCL SW846 
Semivolatiles/Soil 
BNA Soil Extraction 
Solid Sample Pesticide 
Extract 

Dry 
CAS Number Result 

99-09-2 N.D. 
132-64-9 N.D. 
100-01-6 N.D. 
86-74-8 N.D. 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Page 4 of 4 

Dry 
Method 

Laboratory Chronicle 
Analysis 

Method Trial# Date and Time 
EPA 160.3 modified 1 11/05/2002 08:39 
SW-846 8081A/8082 1 11/06/2002 07:57 
SW-846 8270C 1 11/06/2002 18:33 

Lancaster Laboratories. lnc 
F R 2425 New Holland Pike 

Dilution 
Factor 

Dilution 
Analyst Factor 
Helen L Schaeffer 1 
Douglas D Seitz 1 
Brian K Graham 1 

Brian K Graham 1 

Amy M Strocko 1 
Darin P Wagner 1 

. . . - . -. - - . . 
P 3  Box 12425 
L.mcdster. PA 17605.2425 
717-656-2300 Fax: 717-656 2681 



4lP Lancaster Laboratories 
Where quality is a science. 

Page 1 of 13 

Quality Control Summary 

Client Name: Draper Aden Associates, Inc. Group Number: 829270  

Reported: 1 1 / 2 5 / 0 2  at 0 2 : 3 8  PM 

Laboratory Compliance Quality Control 

Analysis Name 

Batch number: 023080021A 
Gamma BHC - Lindane 
Heptachlor 
Aldrin 
p,p-DDT 
Dieldrin 
Endrin 
Met hoxychl or 
Alpha BHC 
Beta BHC 
Delta BHC 
~eptachlor Epoxide 
p,p-DDE 
p,p-DDD 
Toxaphene 
Endosulfan I 
Endosulfan I1 
ldosulfan Sulfate 

,ndrin Aldehyde 
PCB-1016 
PCB-1221 
PCB-1232 
PCB-1242 
PCB-1248 
PCB-1254 
PCB-1260 
~ndrin Ketone 
Alpha Chlordane 
Gamma Chlordane 

Batch number: 02308SLA026 
Phenol 
2-Chlorophenol 
1.4-Dichlorobenzene 
N-~itroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthene 
4 -Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 
2 -Nitrophenol 
2,4-Dimethylphenol 

Blank Blank Report LCS LCSD LCS/LCSD 
Result z!?s Units %REC %REC Limits RPD RPD Max - 

Sample number(s): 3933061-3933070,3933074-3933087 
N. D. 
0.18 J 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N. D. 
N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

Sample number(s): 3933061-3933070,3933074-3933081 
N.D. 33. ug/kg 87 59-121 
N.D. 33. ug/kg 91 71-114 
N.D. 33. ug/kg 83 61-110 
N. D. 33. ug/kg 88 62-118 
N.D. 33. ug/h 90 63-116 
N.D. 67. ug/kg 98 72-123 
N.D. 33. ug/kg 102 70-115 
N.D. 170. u g h  99 63-138 
N.D. 67. ug/kg 103 70-130 
N.D. 170. ug/kg 72 52-112 
N.D. 33. ug/kg 98 67-123 
N.D. 33. ug/kg 99 76-114 
N.D. 33. ug/kg 91 60-110 

*- Outside of specification 
( 1 )  The result for one or both determinations \vas less than five times the LOQ 
'3) The background result was more than four times the spike added. 

Lancaster Laboratories. Inc 
M F M R F R 2425 New Holland Pike .-. - .-. - - . . 

PO Box 12425 
L z i ~ r ~ c t e r  PA 17605 2425 
/'7 656 2300 F d x  717 656 2681 2216 Rev 911 1/00 



4lP Lancaste r Laboratories 
Where quality 1 s  a science. 

Page 2 of 13 

Quality Control Summary 

Client Name: Draper Aden Associates, Inc. Group Number: 829270 
Reported: 11/25/02 at 

Analysis Name 
2.4-Dichlorophenol 
2.4.6-~richlorophenol 
2.4-Dinitrophenol 
4,6-Dinitro-2-methylphenol 
bis (2-Chloroethyl) ether 
1.3 -Dichlorobenzene 
1,2-Dichlorobenzene 
Hexachloroethane 
Nitrobenzene 
Isophorone 
bis(2-Ch1oroethoxy)rnethane 
Naphthalene 
~exachlorobutadiene 
~exachlorocyclopentadiene 
2-Chloronaphthalene 
Acenaphthylene 
Dirnethylphthalate 
?,6-~initrotoluene 
luorene 
.-Chlorophenyl-phenylether 
Diethylphthalate 
N-~itrosodiphenylarnine 
4-Brornophenyl-phenylether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluoranthene 
Butylbenzylphthalate 
Benzo (a) anthracene 
Chrysene 
3,3'-Dichlorobenzidine 
bis (2-Ethylhexyl) phthalate 
Di-n-octylphthalate 
Benzo (b) f luoranthene 
Benzo (k) f luoranthene 
Benzo (a)pyrene 
Indeno (l,2,3-cd)pyrene 
Dibenz (a, h) anthracene 
Benzo (g, h, i) perylene 
2-Methylphenol 

02:38 PM 

Laboratory Compliance Quality Control 

Blank 
Result 
N.D. 
N. D. 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 
N.D. 

2.2 -oxybis (1 -Chloropropane) N.D. 
4-Methylphenol N. D. 
4-chloroaniline N.D. 
2-Methylnaphthalene N.D. 

Blank 

MDL 
33. 
33. 
670. 
170. 
33. 
33. 
33. 
33. 
33. 
33. 
33. 
33. 
67. 
170. 
33. 
33. 
67. 
33. 
33. 
33. 
67. 
33. 
33. 
33. 
33. 
33. 
67. 
33. 
67. 
33. 
33. 
67. 
67. 
67. 
33. 
33. 
33. 
33. 
33. 
33. 
33. 
33. 
67. 
33. 
33. 

LCS 
% K C  
9 2 
91 
5 9 
71 
82 
87 
83 
87 
99 
92 
9 9 
87 
98 
109 
9 3 
89 
99 
97 
9 4 
95 
103 
8 6 
99 
101 
99 
9 8 
95 
9 1 
103 
9 7 
100 
40 
99 
9 6 
103 
105 
9 8 
103 
107 
99 
8 4 
104 
8 5 
3 5 
9 4 

*- Outside of  specification 
( 1 )  The rcsult for one or both determinations was less than five times the LOQ 
'3) The background rcsult was mol-e than lour times the spike added. 

LCSD LCS/LCSD 
%REC Limits - 

71-118 
RPD RPD Max - - 

Lancaster Laboratories, Inc 

M E M B E R 2425 New Holland Pike 

2216 Rev. 911 1/00 



Lancaster Laboratories 
Where quality is a science. 

Page 3 of 13 

Quality Control Summary 

C l i e n t  N a m e :  D r a p e r  A d e n  A s s o c i a t e s ,  I n c .  G r o u p  N u m b e r :  8 2 9 2 7 0  

R e p o r t e d :  1 1 / 2 5 / 0 2  a t  0 2 : 3 8  PM 

Laboratory Compliance Quality Control 

Analysis Name 
2,4,5-Trichlorophenol 
2-~itroaniline 
3-~itroaniline 
Dibenzofuran 
4-Nitroaniline 
Carbazole 

Batch number: 02309039401A 

PH 
Corrosivity 

Batch number: 02309820003A 
Moisture 

Batch number: 02309820003B 
Moisture 

satch number: 023110015A 
mma BHC - Lindane 

.,eptachlor 
Heptachlor Epoxide 
Methoxychlor 
Endrin 
Chlordane 
Toxaphene 

Batch number: 023110027A 
2.4-D 
2,4,5-TP 

Batch number: 023115705005 
Arsenic 
Selenium 
Barium 
Cadmium 
Chromium 
Lead 
Silver 

Batch number: 023115713001 
Mercury 

Batch number: 02311820003A 
Moisture 

Blank Blank Report LCS LCSD LCS/LCSD 
Result -- MDL Units %= $REC Limits RPD RPD Max - - - 
N.D. 33. 98 74-117 
N.D. 33. ug/kg 102 78-122 
N.D. 67. udkg 71 17-107 
N.D. 33. 93 66-111 
N. D. 67. u g h  76 48-116 
N.D. 33. ug/kg 94 71-114 

Sample number(s) : 3933071,3933082 
100 
100 

Sample number(s): 3933061-3933065,3933081 
100 99-101 

Sample number(s): 3933066-3933070,3933074-3933080 
100 99-101 

Sample 
N. D. 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 
N.D. 

Sample number (s) : 3933072,3933083 
N.D. 2. ug/ 1 6 6 
N.D. .2 u9/1 82 

Sample number ( s )  : 
N. D. .0049 
N.D. .0048 
N.D. .00044 
N.D. .00094 
N.D. .002 
N.D. .0089 
0.0020 J .0014 

Sample number (s) : 3933072,3933083 
N.D. .000079 mg/l 92 

Sample number(s): 3933071,3933082 
100 

*- Outside of  specification 
( 1 )  The result for one or both determinations was less than five times the LOQ 
'7) The background result was more than four times the spike added. 

Lancaster Lahoratorier. Inc. 
2425 Ne.w Holland Pike 
PO Box 12425 
Lancaster PA 17605-2425 
717-656-2300 Fax:  717-656-2687 2216 Rev. 9/11/00 



Lancaster Laboratories 
Where quality is a science. 

Page 4 o f  13 

Quality Contro l  Summary 

Client Name: Draper Aden Associates, Inc. Group Number: 8 2 9 2 7 0  

Reported: 1 1 / 2 5 / 0 2  a t  0 2 : 3 8  PM 

Laboratory Compliance Quality Control 

Analysis Name 
Batch number: 02311WAG026 
Pyridine 
1,4-~ichlorobenzene 
2-Methylphenol 
4-Methylphenol 
Hexachloroethane 
Nitrobenzene 
~exachlorobutadiene 
2.4.6-Trichlorophenol 
2,4,5-Trichlorophenol 
2.4-Dinitrotoluene 
Hexachlorobenzene 
Pentachlorophenol 

Batch number: 02319104201A 
Cyanide (Reactivity) 

Batch number: 02319112101A 
llf ide (~eactivity) 

Batch number: K023091AA 
Chloromethane 
Vinyl Chloride 
Bromomethane 
Chloroethane 
1,l-~ichloroethene 
Methylene Chloride 
trans-1,2-Dichloroethene 
1,l-Dichloroethane 
cis-1,2-Dichloroethene 
Chloroform 
1.1.1-Trichloroethane 
Carbon Tetrachloride 
Benzene 
1.2-Dichloroethane 
Trichloroethene 
1.2-Dichloropropane 
Bromodichloromethane 
Toluene 
1.1.2-Trichloroethane 
Tetrachloroethene 
Dibromochloromethane 
Chlorobenzene 
Ethylbenzene 
Styrene 

Blank 
Result 
Sample 
N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 
N. D. 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 

Blank Report LCS 
MDL Units $REC 

numbzs) : 3933072,3933083 
.004 mg/l 6 5 
.002 mg /l 6 6 
.002 mg/l 79 
,004 mg/l 7 5 
,002 mg/l 57 
. 0 02 mg/l 9 0 
.002 mg/l 62 
.002 mg/l 9 2 
.002 mg/l 91 
. 0 02 mg /l 103 
, 0 0 2  mg/ 1 8 7 
. 0 06 m9/l 76 

Sample number(s) : 3933071,3933082 
N.D. 100. mg/kg 96 

Sample number(s): 3933071,3933082 
N. D. 27. mg/k9 95 

Sample number(s): 3933061-3933070 
N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

*- Outside of  specification 
( I )  The result for one or both determinations was less than five times the LOQ 
'2) 'l'he background result was more than four times the s p k e  added. 

LCSD LCS/LCSD 
%REC Limits RPD RPD Max - - 

35-92 
38-99 
64-102 
35-124 
20- 97 
74-116 
18-103 
66-125 
70-122 
75-129 
65-128 
43-127 

Lancaster LaDora!ories. lnc 
nn F hn ra F a 2425 New Holland Pike 

2216 Rev. 9i11100 
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2- 4f 

Lancaster Laboratories 
Where quality a a science. 

Page 5 of 13 

Quality Control Summary 

Client Name: Draper Aden Associates, Inc. Group Number: 829270 
Reported: 11/25/02 at 02:38 PM 

Laboratory Compliance Quality Control 

Analysis Name 
Bromof o m  
1,1,2,2-Tetrachloroethane 
Acetone 
Carbon Disulfide 
2-Butanone 
trans-1,3-Dichloropropene 
cis-1.3-Dichloropropene 
4-Methyl-2-pentanone 
2-Hexanone 
Xylene (Total) 

Batch number: N023141AB 
Vinyl Chloride 
1,l-Dichloroethene 
Chloroform 
Carbon Tetrachloride 
Benzene 
1.2-Dichloroethane 
richloroethene 

..etrachloroethene 
Chlorobenzene 
2 -8ut anone 

Analysis Name 

Batch number: 023080021A 
Gamma BHC - Lindane 
Heptachlor 
Aldrin 
p,p-DDT 
Dieldrin 
Endrin 
Met hoxychlor 
Alpha BHC 
Beta BHC 
Delta BHC 
Heptachlor Epoxide 
p.p-DDE 
p,p-DDD 

Blank 
Result 
N.D. 
N. D. 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 
N.D. 

Sample 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 

Blank 

E L  
1. 
1. 
7. 
1. 
4. 
1. 
1. 
3. 
3. 
1. 

LCS 
%REC - 
81 
82 
6 8 
105 
74 
9 6 
9 9 
83 
77 
97 

LCSD LCS/LCSD 
%REC -- Limits RPD RPD Max - - 

64-121 
64-121 
51-178 
72-144 
58-155 
75-113 
82-122 
56-144 
51-142 
82-117 

Sample Matrix Quality Control 

MS MSD MS/MSD RPD BKG DUP 

%REC %REC Limits - - -  RPD MAX Cone Conc -- 

Sample 
103 
103 
100 
115 
101 
104 
109 
97 
103 
112 
103 
110 
104 

*- Outside of  specification 
( 1  ) The result for one or both determinations was less than five times the LOQ 
'7 )  The background result *as more than four limes the spike added. 

DUP 

RPD - 

DUP 
RPD 
Max 

Lancastel. Laboratories. inc 
M M E R 2425 New Holland Pike 

2216 Rev 9/11/00 



Lancaster Laboratories 
Where quality is a science. 

Page 6 of 13 

Quality Control Summary 

Client Name: Draper Aden Associates, Inc. Group Number: 829270 
Reported: 11/25/02 at 02:38 PM 

Sample Matrix Quality Control 

Analysis Name 
Endosulfan I 
Endosulfan 11 
Endosulfan Sulfate 
Endrin Aldehyde 
Endrin Ketone 
Alpha Chlordane 
Gamma Chlordane 

Batch number: 02308SLA026 
Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N-Nitroso-di-n-propylamine 
1,2,4-Trichlorobenzene 
4-chloro-3-methylphenol 
Acenaphthene 
4 -Nit rophenol 
,4-Dinitrotoluene 

_,entachlorophenol 
Pyrene 
2-Nitrophenol 
2,4-Dimethylphenol 
2,4 -Dichlorophenol 
2,4,6-Trichlorophenol 
2,4-Dinitrophenol 
4,6-~initro-2-methylphenol 
bis (2-Chloroethyl) ether 
1.3-Dichlorobenzene 
1,2-Dichlorobenzene 
Hexachloroethane 
Nitrobenzene 
I sophorone 
bis (2-Ch1oroethoxy)methane 
Naphthalene 
~exachlorobutadiene 
Hexachlorocyclopentadiene 
2-Chloronaphthalene 
Acenaphthylene 
Dimethylphthalate 
2.6-Dinit rotoluene 
Fluorene 
4-Chlorophenyl-phenylether 
Diethylphthalate 
N-Nitrosodiphenylamine 

MS MSD MS/MSD RPD BKG DUP DUP 

%REC %REC Limits - - -  RPD MAX Cone Conc RPD - - - 
100 97 62-133 3 3 5 

Sample number(s): 3933061-3933070,3933074-3933081 

*- Outside of specification 
(1)  The result for one or both determinations was less than five times the LOQ. 
'?) The background result was more than four times the spike added. 

Lancaster Laboratories, Inc 
M E M B E R 2425 New Holland Pike 

PO Box 12425 
? . :xas te~ .  FA '7605 ;42> 
717-656.2300 F . I X  717.6Sb 2681 

DuP 
RPD 

M a x  

2216 Rev. 9!11100 

- - - -  



Quality Control Summary 

C l i e n t  N a m e :  D r a p e r  A d e n  A s s o c i a t e s ,  Inc. G r o u p  N u m b e r :  8 2 9 2 7 0  
R e p o r t e d :  1 1 / 2 5 / 0 2  a t  0 2 : 3 8  PM 

Sample Matrix Quality Control 

Analysis Name 
4-Bromophenyl-phenylether 
Hexachlorobenzene 
Phenanthrene 
Anthracene 
Di-n-butylphthalate 
Fluorant hene 
Butylbenzylphthalate 
Benzo (a) anthracene 
Chrysene 
3.3'-Dichlorobenzidine 
bis(2-~thylhexy1)phthalate 
Di-n-octylphthalate 
Benzo (b) f luoranthene 
Benzo (k) f luoranthene 
Benzo (a) pyrene 
Indeno(l,2,3-cd)pyrene 
Dibenz (a, h) anthracene 
onzo ( g ,  h, i)perylene 
--Methylphenol 
2,2 -oxybis (1-Chloropropane) 
4-Methylphenol 
4-Chloroaniline 
2-Methylnaphthalene 
2,4,5-Trichlorophenol 
2-Nitroaniline 
3-Nitroaniline 
~ibenzofuran 
4-Nitroaniline 
Carbazole 

Batch number: 02309039401A 
PH 
Corrosivity 

Batch number: 02309820003A 
Moisture 

Batch number: 02309820003B 
Moisture 

Batch number: 023110015A 
Gamma BHC - Lindane 
Heptachlor 
Heptachlor Epoxide 

MSD 

9 6 
9 7 
94 
9 3 
9 3 
8 7 
9 7 
96 
9 8 
7 4 
9 5 
9 1 
100 
9 8 
100 
9 8 
102 
9 7 
86 
105 
8 3 
76 
9 0 
9 1 
9 8 
88 
91 
8 5 
9 2 

Limits RPD 
36-144 1 
32-146 1 
20-147 4 
29-141 5 
30-147 3 
21-141 5 
28-160 1 
22-151 1 
22-149 4 
3-123 12 
26-160 1 

24-164 2 
23-146 4 
27-149 1 
25-149 0 
13-157 2 
14-170 2 
11-158 0 
26-139 1 
50-145 2 
9-170 1 
1-127 7 
22-145 4 
33-147 2 
31-156 1 
2-135 2 
27-144 2 
11-141 6 
32-144 2 

RPD BKO DUP DUP DuP 
RPD 

Cone Cone RPD Max - 
3 0 
3 0 
30 
3 0 
3 0 
3 0 
3 0 
30 
3 0 
3 0 
3 0 
3 0 
30 
3 0 
3 0 
3 0 
3 0 
3 0 
3 0 
3 0 
3 0 
3 0 
3 0 
3 0 
30 
3 0 
3 0 
3 0 
3 0 

Sample number(s) : 3933071,3933082 
7.33 7.33 
7.3 7.3 

Sample number(s): 3933061-3933065,3933081 
19.2 18.0 

Sample number(s): 3933066-3933070,3933074-3933080 
16.0 16.2 

Sample number(s): 3933072,3933083 
120 116 67-151 3 3 0 
9 8 9 8 37-145 0 3 0 
113 112 62-150 1 30 

*- Outside of specification 
(1 )  The result for one or both determinations was less than five times the 1,OQ 
'2 )  'The background result was more than four t~mes  the spike added. 

Lancaster Laboratorres, lnc 

M E M B E R 2425 N e w  Holland Pike 

2216 Rev. 9/11/00 



Lancaster Laboratories 
Where quality is a science. 

Quality Control Summary 

Client Name: Draper Aden Associates, Inc. Group Number: 829270 

Reported: 1 1 / 2 5 / 0 2  at 02 :38  PM 

Sample Matrix Quality Control 

MS MSD MS/MSD RPD BKG 

Conc -- 

DUP 

Conc - 

N. D. 
0.0088 J 
0.669 
0.0078 J 
1.86 
257. 
N.D. 

N.D. 

19.6 

DUP DUP 
RPD 
Max Analysis Name 

Methoxychlor 
Endrin 

%REC %REC Limits - - - RPD MAX - 
100 100 63-185 0 3 0 

RPD - 

Batch number: 023110027A 
2,4-D 
2.4.5-TP 

Sample number(s): 3933072,3933083 
7 3 7 5 38-176 3 3 0 
78 81 50-134 4 3 0 

Sample number (s) : 3933072,3933083 
8 7 8 8 86-119 1 2 0 
86 88 75-125 3 2 0 
81* 8 3 82-113 3 2 0 
8 4 8 4 78-121 1 2 0 
8 4 82 80-119 1 2 0 
(2) (2) 75-125 1 2 0 
48* 50' 75-125 3 20 

Batch number: 023115705005 
Arsenic 
Selenium 
Barium 
Cadmium 
Chromium 
Lead 
Silver 

N.D. 
0.0074 J 
0.690 
0.0077 J 
1.85 
260. 
0.0024 J 

Batch number: 023115713001 
'ercury 

Sample number (s) : 3933072,3933083 
79* 79' 80-120 0 20 N.D. 

Batch number: 02311820003A 
Moisture 

Sample number(s): 3933071,3933082 

Sample 
65 
69 
80 
7 6 
58 
9 5 
63 
92 
9 1 
100 
88 
8 6 

number (s) : 3933072, 
61 22-100 
70 44 -104 
80 27-130 
76 19-132 
5 6 25-110 
9 1 30-153 
6 4 21-124 
9 5 40-144 
92 53-134 
101 47-148 
92 46-139 
8 7 3-150 

Batch number: 02311WAG026 
Pyridine 
1.4-Dichlorobenzene 
2-Methylphenol 
4-Methylphenol 
Hexachloroethane 
Nit robenzene 
Hexachlorobutadiene 
2,4,6-Trichlorophenol 
2.4.5-Trichlorophenol 
2.4-Dinitrotoluene 
Hexachlorobenzene 
Pentachlorophenol 

Batch number: 02319104201A 
Cyanide (Reactivity) 

Sample number(s): 3933071,3933082 
3 2 0-5 40* 19 

Batch number: 02319112101A 
Sulfide (Reactivity) 

Sample number(s): 3933071,3933082 
63 64 26 - 99 3 2 6 

Sample number (s) : 3933061-3933070 
109 102 14-144 4 30 

Batch number: K023091AA 
Chlorome t hane 

*- Outside of  specification 
( I )  The  result for one or both determinations was less than five times the L,OQ. 
(2) The background result was more than four times the spike added. 

Lancaster Laboratories, lnc 
M E M B R 2425 New Holland Pike 

PO Box 12425 
I.mc?stcr. PA 17605 2425 
717-656 2?00 IJX 717-656-2681 2216 Rev. 911 1100 



41P Lancaster Laboratories 2 r ~  
Where quality is a science. 

Quality Control Summary 

Client Name: Draper Aden Associates, Inc. Group Number: 829270 
Reported: 11/25/02 at 02:38 PM 

Sample Matrix Quality Control 

Analysis Name 
Vinyl Chloride 
Brornomet hane 
Chloroethane 
1.1-Dichloroethene 
Methylene Chloride 
trans-1,2-Dichloroethene 
1,l-Dichloroethane 
cis-1,2-Dichloroethene 
Chlorof o m  
1.1.1-Trichloroethane 
Carbon ~etrachloride 
Benzene 
1,2-Dichloroethane 
Trichloroethene 
l,2-Dichloropropane 
Brornodichloromethane 
Toluene 
,1,2-Trichloroethane 
etrachloroethene 
Dibromochlorornethane 
Chlorobenzene 
Ethylbenzene 
Styrene 
Brornof o m  
1,1,2,2-Tetrachloroethane 
Acetone 
Carbon Disulfide 
2 -But anone 
trans-1,3-Dichloropropene 
cis-1,3-Dichloropropene 
4-Methyl-2-pentanone 
2-Hexanone 
Xylene (Total) 

MSD 

%REC - 
97 
75 
9 0 
101 
91 
94 
108 
98 
100 
105 
99 
100 
111 
99 
103 
95 
105 
8 8 
107 
87 
98 
104 
9 3 
7 4 
7 5 
68 
104 
64 
9 5 
9 6 
6 5 
6 6 
100 

MS/MSD 

Limits 
20-146 
24-140 
33-147 
43-153 
49-145 
49-143 
51-147 
54-139 
57-135 
47-143 
43-144 
52-141 
57-137 
47-140 
55-138 
55-131 
41-147 
45-150 
42-157 
46-137 
48-132 
44-142 
30-144 
32-139 
23-180 
6-214 
29-162 
22-181 
46-130 
50-129 
40-154 
28-170 
47-139 

RPD BKG DUP DUP 

Batch number: N023141AB 
Vinyl Chloride 
1.1-Dichloroethene 
Chlorof o m  
Carbon Tetrachloride 
Benzene 
1.2-Dichloroethane 
Trichloroethene 
Tetrachloroethene 
Chlorobenzene 

Sample 
83 
9 0 
98 
8 7 
95 
99 
88 
86 
9 1 

number (s) : 3933073,3933084 
8 3 54-144 1 3 0 
91 69-151 1 30 
9 5 77-133 3 3 0 
8 6 73-144 1 30 
94 78-134 1 3 0 
98 73-136 1 3 0 
87 75-135 1 30 
86 74-149 1 3 0 
9 0 81-125 2 3 0 

*- Outside of  specification 
(1) The result for one or both determinations was less than five times the LOQ 
( 2 )  The background result was more than four times the spike added. 

MAX Cone Conc RPD - - 
3 0 
3 0 
3 0 
3 0 
3 0 
3 0 
30 
3 0 
30 
30 
3 0 
3 0 
3 0 
3 0 
3 0 
30 
3 0 
3 0 
3 0 
3 0 
3 0 
30 
3 0 
3 0 
3 0 
3 0 
3 0 
3 0 
3 0 
3 0 
30 
3 0 
3 0 

Dup 
RPD 
Max 

Lancaster Labcratories, Inc 

M E M B 2425 New Holland Pike 
PO Box 12425 
L~nca,teo, PA 7 1605 242:. 
717-656-2300 CJX: 717-656-2681 2216 Rev. 9/11/00 
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Quality Control Summary 

C l i e n t  N a m e :  D r a p e r  A d e n  A s s o c i a t e s ,  I nc .  G r o u p  N u m b e r :  8 2 9 2 7 0  
R e p o r t e d :  1 1 / 2 5 / 0 2  a t  0 2 : 3 8  PM 

Sample Matrix Quality Control 

MS MSD MS/MSD RPD BKQ DUP DUP D"P 
RPD 

Analysis Name 
2-Butanone 

%REC %REC Limits - - -  = M A X =  - Conc - RPD M a x  
80 78 47-143 3 3 0 

Surrogate Quality Control 

Analysis Name: TCL Pesticides in Solids 
Batch number: 023080021A 

Tetrachloro-m-xylene Decachlorobiphenyl 

3933061 9 1 105 
3933062 91 105 
3933063 97 112 
3933064 89 105 
3933065 9 7 113 
3933066 98 110 
933067 9 1 106 
933068 96 109 
3933069 99 110 
3933070 98 108 
3933074 98 108 
3933075 95 109 
3933076 98 108 
3933077 92 105 
3933078 96 110 
3933079 9 2 108 
3933080 9 5 112 
3933081 94 111 
B 1 ank 9 4 105 
LCS 9 2 106 
MS 9 1 106 
MSD 9 6 109 

Limits : 58-149 62-159 

Analysis Name: TCL SW846 Semivolatiles Soil 
Batch number: 02308SLA026 

Phenol -d6 2 - Fluorophenol 2,4,6-Tribromophenol Nitrobenzene-d5 

*- Outside of specification 
(1 ) The result for one or both determinations was less than five times the LOQ. 
'2) The background result was more than four times the spike added. 

Lancaster Laboratories, Inc. 
M E M B E R 2425 New Holland Pike 

PO Box 12425 
Lancaster, PA 17655.2425 
717-656-2300 Fax: 717-656-2681 2216 Rev. 9/11/00 

- - - 



4V Lancaster Laboratories 
Where quality is a science. 

Quality Control Summary 

C l i e n t  Name: D r a p e r  Aden A s s o c i a t e s ,  I n c .  
R e p o r t e d :  1 1 / 2 5 / 0 2  a t  0 2 : 3 8  PM 

3933065 
3933066 
3933067 

3933068 
3933069 
3933070 
3933074 
3933075 
3933076 
3933077 
3933078 
3933079 
3933080 
3933081 
Blank 
LCS 
MS 
MSD 

Surrogate Quality 

G r o u p  Number: 829270  

Control 

L i m i t s  : 46-120 46-122 37-139 50-132 

3933061 9 2 93 

3933062 100 104 
3933063 9 7 103 
3933064 90 97 
3933065 92 100 
3933066 98 100 
3933067 9 7 98 
3933068 97 9 9 
3933069 97 9 5 
3933070 9 5 100 
3933074 91 94 

3933075 103 9 7 
3933076 103 96 
3933077 9 5 8 8 
3933078 9 9 96 

3933079 96 9 6 
3933080 89 8 9 
3933081 92 9 5 
Blank 100 92 
LCS 98 101 
MS 97 98 
MSD 97 99 

L i m i t s  : 57-123 48-141 

*- Outside of specification 
(1) The result for one or both determinations was less than five times the LOQ 
12) The background result was more than four times the spike added. 

Lancaster Laboratories, Inc. 

F M n F n 2425 N e w  Holland Pike .-. - .-. - - . . 
PO Box 12425 
L d n c a t w .  FA '7605-2,125 
117-656-2300 Fax:  717-656-1681 2216 Rev. OilllOO 



4lh Lancaster Laboratories 
Where quality is a science. f h q  

t4i Page 12 of 13 

Quality Control Summary 

C l i e n t  N a m e :  D r a p e r  Aden  ~ s s o c i a t e s ,  I n c .  Group  Number: 8 2 9 2 7 0  
R e p o r t e d :  1 1 / 2 5 / 0 2  a t  0 2 : 3 8  PM 

Surrogate Quality Control 
Analysis Name: TCLP Pesticides 
Batch number: 023110015A 

Tetrachloro-m-xylene Decachlorobiphenyl 

3933072 85 
3933083 78 
Blank 75 
LCS 77 
MS 7 6 
MSD 77 

Limits: 40-135 36-156 

Analysis Name: TCLP Herbicides 
Batch number: 023110027A 

2,4- 
Dichlorophenylacetic 
acid 

3933072 8 2 
3933083 8 0 
-lank 85 
dCS 79 
MS 79 
MSD 8 2 

Limits: 40-154 

Analysis Name: TCLP Acid Base/Neutrals 
Batch number: 02311WAG026 

Nitrobenzene-d5 2-Fluorobiphenyl Terphenyl-dl4 Phenol - d6 

3933072 90 8 9 8 4 4 1 
3933083 9 1 8 7 8 4 4 1 
Blank 9 5 87 9 2 41 
LCS 93 93 93 44 
MS 97 87 72 45 
MSD 9 3 87 8 3 4 4 

Limits: 45-139 61-119 46-136 10-87 

3933072 6 2 105 
3933083 6 1 106 
Blank 6 3 107 
LCS 65 108 
MS 6 6 111 

*- Outside of specification 
( I  ) The result for one or both determinations was less than five times the LOQ. 
(2)  The background result was more than four times the spike added. 

Laricaster Laboratories. Inc 

M E M R F n 2425 New Holland Pike 

2216 Rev. 9/!1100 



P Lancaster Laboratories 
Where quality is a science. 

Quality Control Summary 

Client Name: Draper Aden Associates, Inc. Group Number: 8 2 9 2 7 0  

Reported: 11/25/02 at 0 2 : 3 8  PM 

Surrogate Quality Control 
MSD 6 4 111 

Limits : 22-96 36-147 

Analysis Name: TCL by 8260 (soil) 
Batch number: K023091AA 

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-d8 

3933061 9 7 80 107 99 

3933062 9 6 8 1 106 103 

3933063 97 81 104 100 

3933064 9 2 83 106 9 2 

3933065 9 8 82 103 9 9 

3933066 9 7 8 1 103 99 

3933067 99 85 112 111 

3933068 9 6 86 113 103 

3933069 9 6 83 111 8 9 

3933070 96 82 109 97 

Blank 9 4 88 101 102 

LCS 100 97 105 107 

MS 99 85 112 111 

'SD 9 6 86 113 103 

Limits : 80-120 80-120 81-117 74-121 

Analysis Name: TCLP by 8260 
Batch number: N023141AB 

Dibromofluoromethane 1.2-Dichloroethane-d4 Toluene-d8 

3933073 9 8 100 9 5 9 0 
3933084 98 99 94 8 9 
Blank 9 8 98 9 6 9 3 

99 LCS 9 5 103 106 
I 

MS 94 98 100 104 
MSD 9 5 98 101 105 

Limits : 86-118 80-120 88-110 86-115 

*- Outside of specification 
(1) The result for one or both determinations was less than five times the LOQ. 
( 2 )  The background result was more than four times the spike added. 

Lancaster Laboratories, lnc 

hq E M B E 2425 N e w  Holland Pike 
- ~~~- 

PO Box 12425 
Lmcaster, FA 17605-2425 
717-656-2300 Fax: 717-656-2681 2216 Rev. 9/11/00 
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DRAPER ADF3J & ASSOCIATES I N C  

Client Sample I D :  YGP-I (1-3' ) 

TOTAL Metals 

Lot-Sample #...: A2K040189-001 Matrix ....... : SO 
Date Sampled ... : 11/01/02 10:OO Date Received..: 11/02/02 
% Moisture ..... : 15 

REPORTING 
PARAMETER RESULT LIMIT UNITS 

PREPARATION- WORK 

- METHOD ANALYSIS DATE ORDER # 

Prep Batch #...: 2311117 
Aluminum 

Arsenic 

Lead 

Ant imony 

Barium 

Selenium 

Beryl 1 ium 

Thallium 

Cadmium 

Calcium 

23 - 5 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

3846 6010B 11/07-11/12/02 FCDAQlAG 
Analysis Time..: 15:58 Analyst ID . . . . .  : 002260  

1.2 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCEAQlAC 
Analysis Time..: 15:58 Analyst ID . . . . .  : 002260  

0.35 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCEAQlAD 
Analysis Time..: 15:58 Analyst ID . . . . .  : 002260  

7.0  kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDAQlAH 
AnalysisTime..:15:58 AnalystID . . . . .  : 0 0 2 2 6 0  

23.5 mg/kg 
Dilution Factor: 1 

SW846 6010B 11/07-11/12/02 FCDAQlAJ 
Analysis Time..: 15:58 Analyst ID ..... : 002260  

Instrument ID..: 15 

0.59 W/kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDAQlAE 
Analysis Time..: 15:58 Analyst ID ..... : 002260  

0.59  kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FWAQlAK 
Analysis Time..: 15:58 Analyst ID ..... : 0 0 2 2 6 0  

1.2 W k g  
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDAQlAF 
Analysis Time..: 15:58 Analyst ID ..... : 0 0 2 2 6 0  

0.59 -/kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 PfDAQlAL 
Analysis Time..: 15:58 Analyst ID... ..: 0 0 2 2 6 0  

587 -/kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDAQlAM 
Analysis Time..: 15:58 Analyst ID ..... : 002260  

STL North Canton 



DRAPER ADEN & ASSOCIATES INC 

Client Sample ID: 7GP-l(1-3.') 

TOTAL Metals 

Lot-Sample #...: A2K040189-001 Matr ix......... : SO 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 
Chromium 24.1 1-2 mg/kg 

Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDAQlAN 
Analysis Time..: 15:58 Analyst ID... ..: 002260 

Coba 1 t SW846 6010B 11/07-11/12/02 FCDAQIAP 
Analysis Time..: 15:58 Analyst ID . . . . .  : 002260 

5.9 w/kg 
Dilution Factor: 1 

Instrument ID..: 15 

Copper 2.9 ~ / k g  
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDAQIAQ 
Analysis Time..: 15:58 Analyst ID . . . . .  : 002260 

Iron 19400 11.7 q/kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDAQlAR 
Analysis Time..: 15:58 Analyst ID . . . . .  : 002260 

Magnesium 4290 587 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDAQlAT 
Analysis Time..: 15:58 Analyst ID . . . . .  : 002260 

Manganese 662 1.8 w/kg 
Dilution Factor: 1 

Instrument ID..: I5 

M846 6010B 11/07-11/12/02 FCDAQlAU 
Analysis Time..: 15:58 Analyst ID ..... : 002260 

Nickel 4.7 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

M846 6010B 11/07-11/12/02 FCDAQlAV 
Analysis Time..: 15:58 Analyst ID. . . . .  : 002260 

Potassium 774 J 587 d k g  
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDAQIAW 
Analysis Time..: 15:58 Analyst ID.. ... : 002260 

Silver 1.2 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDAQlAX 
Analysis Time..: 15:58 Analyst ID ..... : 002260 

Sodium SW846 6010B 11/07-11/12/02 FCDAQlAO 
Analysis Time..: 15:58 Analyst ID ..... : 002260 

587 mdkg 
Dilution Factor: 1 

Instrument ID..: I5 

(Continued on next page) 
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DRAPER ADEN & ASSOCIATES INC 

Client Sample ID: 7GP-l(7-3 ' ) 

TOTAL Metals 

Lot-Sample #...: A2K040189-001 Matrix ........- : SO 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 
Vanadium 28.0 5.9 mg/k9 SW846 6010B 11/07-11/12/02 F(PAQlA1 

Dilution Factor: 1 Analysis Time..: 15:58 Analyst ID ..... : 002260 
Instrument ID..: I5 

Zinc 17.4 2.3 mg/kg SW846 6010B 11/07-11/12/02 FCDAQlA2 
Dilution Factor: 1 Analysis Time..: 15:58 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

Mercury 0.026 B 0.12 SW846 747124 11/07-11/06/02 FCDAQlA3 
Dilution Factor: 1 Analysis Time..: 11:lO Analyst ID . . . . .  : 001644 
Instrument ID..: H1 

Resulb and reporting limits have been adjusted for dry weight. 

J Method blank contamination. The associaled method blank contains Ihe larger analyte at a reportable level 

€3 Estimated result. Result is less than RL. 

STL N o r t h  C a n t o n  



DRAPF:R ADEN & ASSOCIATES INC 

Cljent Sample ID: 7GP-2 ( 8 - 1 2 ' )  

TOTAL Metals 

Lot-Sample #...: A2K040189-002 
Date Sampled ... : 11/01/02 10:40 Date Received..: 11/02/02 
% Moisture ..... : 18 

Matrix ....... : SO 

REPORT1 NG PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

Prep Batch #.. . :  2311117 
Aluminum 8790 J 24.3 q/kg SW846 6010B 11/07-11/12/02 FCDA51A8 

Dilution Factor: 1 Analysis Time..: 16:03 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

Arsenic 2.7 1.2 mg/kg SW846 6010B 11/07-11/12/02 FCDA51AU 
Dilution Factor: 1 Analysis Time..: 16:03 Analyst ID . . . . .  : 002260 
Instrument ID..: IS 

Lead 2.8 0.36 mg/kg SW846 6010B 11/07-11/12/02 F(PA51AX 
Dilution Factor: 1 Analysis Time..: 16:03 Analyst ID . . . . .  : 002260 
Instrument ID..: IS 

Antimony 1.1 B 7.3 mg/kg SW846 6010B 11/07-11/12/02 FCDA51CC 
Dilution Factor: 1 Analysis Time..: 16:03 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

Barium 40.9 J 24.3 mg/kg SW846 6010B 11/07-11/12/02 FCDA51CF 
Dilution Factor: 1 Analysis Time..: 16:03 Analyst ID . . . . .  : 002260 
Instrument ID..: IS 

Selenium ND 0.61 mg/kg SWf346 6010B 11/07-11/12/02 FCDA51A2 
Dilution Factor: 1 Analysis Time..: 16:03 Analyst ID ..... : 002260 
Instrument ID..: I5 

Beryl 1 ium 1.2 0.61  kg SW846 6010B 11/07-11/12/02 FCDA51CJ 
Dilution Factor: 1 Analysis Time..: 16:03 Analyst ID ..... : 002260 
Instrument ID.. : I5 

Thall ium ND 1.2 mg/ kg SW846 6010B 11/07-11/12/02 FCDA5lA5 
Dilution Factor: 1 Analysis Time..: 16:03 Analyst ID ..... : 002260 
Instrument ID..: I5 

Cadmium ND 0.61 mg/kg SW846 6010B 11/07-11/12/02 FCDA51CM 
Dilution Factor: 1 Analysis Time..: 16:03 Analyst ID ..... : 002260 
Instrument ID..: I5 

Calcium 283 B 6 07 M k g  SW846 6010B 11/07-11/12/02 FCDA51CQ 
Dilution Factor: 1 Analysis Time..: 16:03 Analyst ID . . . . .  : 002260 

Instrument ID..: I5 

( C o n t i n u e d  on nex t  page)  
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DRAPER ADEN 6 ASSOCIATES I N C  

C l i e n t  S a m p l e  I D :  ~GP-2 (8-12') 

TOTAL Metals 

Lot-Sample #. . . : A2K040189-002 Matrix ......... : SO 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 
Chromium 22.0 1.2  kg SW846 6010B 11/07-11/12/02 FWA51CU 

Dilution Factor: 1 Analysis Time..: 16:03 Analyst ID ..... : 002260 
Instrument ID..: I5 

Cobal t 

Copper 

Iron 

Magnesium 3140 

Manganese 274 

Nickel 

6.1  kg SW846 6010B 11/07-11/12/02 PWA51CX 
Dilution Factor: 1 Analysis Time..: 16:03 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

3.0 mg/kg SW846 6010B 11/07-11/12/02 FCDA51C2 
Dilution Factor: 1 Analysis Time..: 16.03 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

12.1 mg/kg SW846 6010B 11/07-11/12/02 FCDA51C5 
Dilution Factor: 1 Analysis Time..: 16:03 Analyst ID . . . . .  : 002260 
Instrument ID. . : I5 

607  kg SW846 6010B 11/07-11/12/02 FCDA51C8 
Dilution Factor: 1 Analysis Time..: 16.03 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

1.8 -/kg -846 6010B 11/07-11/12/02 FCDA51DC 
Dilution Factor: 1 Analysis Time..: 16:03 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

4.9 M k g  SW846 6010B 11/07-11/12/02 l?CDA51DF 
Dilution Factor: 1 Analysis Time..: 16:03 Analyst ID ..... : 002260 
Instrument ID..: I5 

Potassium 1070 J 6 07 &kg SW846 6010B 11/07-11/12/02 FoA51DJ 
Dilution Factor: 1 Analysis Time..: 16:03 Analyst ID.....: 002260 

Instrument ID..: I5 

Silver 

Sodium 

1.2 mdk9 SW846 6010B 11/07-11/12/02 FCDA51DM 
Dilution Factor: 1 AnalysisTime..:16:03 AnalystID ..... :002260 
Instrument ID..: I5 

607 '"glkg SW846 60108 11/07-11/12/02 FCDA51AA 
Dilution Factor: 1 Analysis Time..: 16:03 Analyst ID ..... : 002260 
Instrument ID..: I5 

STL North Canton 
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DRAPER ADEN & ASSOCIATES INC 

Client Sample ID: 7GP-2(8-12') 

TOTAL Metals 

Lot-Sample #..,: AZK040189-002 Matrix ......... : SO 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 
Vanadium 21.1 6.1 F3/kg SW846 6010B 11/07-11/12/02 FCDA51AE 

Dilution Factor: 1 Analysis Time..: 16:03 Analyst ID ..... : 002260 
Instrument ID..: I5 

Z i n c  

Mercury 

2 - 4  W/kg SW846 6010B 11/07-11/12/02 FCDA51AH 
Dilution Factor: 1 Analysis Time..: 16:03 Analyst ID . . . . .  : 002260 

Instrument ID..: I5 

0.12 m g / b  SW846 7471A 11/07-11/08/02 FCDA51AL 
Dilution Factor: 1 Analysis Time..: 11:13 Analyst ID . . . . .  : 001644 

Instrument ID..: H1 

Results and reporting limits have been adjuded for dry weicjn. 

J Method blank contamination. The associated method blank conlains the target analyle at a reportable level 

B Estimated result. Result is less than RL. 

STL North Canton 



DRAPER ADF3 & ASSOCIATES INC 

Client Sample ID: 7GP-z(13.5-14.5') 

TOTAL Metals 

Lot-Sample #...: A2K040189-003 Matrix ....... : SO 
Date Sampled..-: 11/01/02 11:05 Date Received..: 11/02/02 
% Moisture -.... : 18 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

Prep Batch #. . .: 2311117 
Aluminum 

Arsenic 

Lead 

Antimony 

Barium 

Selenium 

Beryllium 

Thallium 

Cadmium 

~a1ci.w 

24.3 -/kg 
Dilution Factor: 1 

Instrument ID.. : I5 

1.2 m g m  
Dilution Factor: 1 

Instrument ID..: 15 

0.36 mg/kg 
Dilution Factor: 1 

Instrument ID..: IS 

7.3 mg/kg 
Dilution Factor: 1 

Instrument ID. . :  I5 

24.3 Fdkg 
Dilution Factor: 1 

Instrument ID.. : I5 

0.61 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

0.61 -/kg 
Dilution Factor: 1 

Instrument ID..: I5 

1.2 w/kg 
Dilution Factor: 1 

Instrument ID..: I5 

0.61 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

608  kg 
Dilution Factor: 1 

Instrllment ID. . . IS 

9846 6010B 11/07-11/12/02 FCDA71A.M 
Analysis Time..: 16:08 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDA7lAH 
Analysis Time..: 16:08 Analyst ID . . . . .  : 002260 

-846 6010B 11/07-11/12/02 FCDA7lAJ 
Analysis Time..: 16:08 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDA71AN 
Analysis Time..: 16:08 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDA71AP 
Analysis Time..: 16:08 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDA71AK 
AnalysisTime..:16:08 Analyst ID . . . . .  :002260 

SW846 6010B 11/07-11/12/02 FCDA71AQ 
Analysis Time..: 16:08 Analyst ID.. ... : 002260 

SW846 6010B 11/07-11/12/02 FCDA71AL 
Analysis Time..: 16:08 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDA71AR 
Analysis Time..: 16:08 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDA71AT 
Analysis Time..: 16:08 Analyst ID . . . . .  : 002260 

f c ' c n t  i n l ~ e d  on next paqe) 
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DRAPER ADEN 6 ASSOCIATES INC 

C l i e n t  Sample 111: 7GP-z(13.5-14.5') 

TOTAL Metals 

Lot-Sample #...: A2K040189-003 Matrix ......... : SO 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 
Chromium 22.5 1.2  kg . Dilution Factor: 1 

Instrument ID.. : I5 

-846 6010B 
Analysis Time.. : 16:08 

11/07-11/12/02 PCDA7lAU 
Analyst ID ..... : 002260 

11/07-11/12/02 FCDA7lAV 
Analyst ID ..... : 002260 

Cobalt 6.1  kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 
Analysis Time..: 16:08 

Copper 3.0 -/kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 
Analysis Time..: 16:08 

11/07-11/12/02 FCDA7lAW 
Analyst ID . . . . .  : 002260 

11/07-11/12/02 FCDA71AX 
Analyst ID . . . . .  : 002260 

Iron 12 -2 EJm 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 
Analysis Time..: 16:08 

608 -/kg 
Dilution Factor r 1 

Instrument ID..: IS 

11/07-11/12/02 FCDA71AO 
Analyst ID . . . . .  : 002260 

Magnesium 2000 SW846 6010B 
Analysis Time..: 16:08 

Manganese 407 1.8  kg 
Dilution Factor: 1 

Instrument ID..: I5 

11/07-11/12/02 FCDA7lA1 
Analyst ID ..... : 002260 

SW846 6010B 
Analysis Time.. : 16: 08 

Nickel 4.9 mg/kg 
Dilution Factor: 1 

11/07-11/12/02 FCDA71A2 
Analyst ID.. . . . : 002260 

SW846 6010B 
Analysis Time.. : 16:08 

Instrument ID..: I5 

Potassium 1390 J 608 -/kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 
Analysis Time..: 16:08 

11/07-11/12/02 FCDA71A3 
Analyst ID.. . . . : 002260 

Silver 1.2 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 
Analysis Time..: 16:08 

11/07-11/12/02 FCDA71A4 
Analyst ID ..... : 002260 

Sodium 608 W/kg  
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 
Analysis Time..: 16:08 

11/07-11/12/02 FCDA71AA 
Analyst ID ..... : 002260 

(Continued on n e x t  page) 
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DRAPER ADEN 6 ASSOCIATES I N C  

C l i e n t  Sample I D :  7CP-2(13 .5 -14 .5 ' )  

TOTAL Metals 

Iat-Sample #...: A2K040189-003 Matrix ..,...... : SO 

REPORTING PREPARATION- WORK 
PARAMETER RESULT L I M I T  U N I T S  METHOD ANALYSIS  DATE ORDER # 
Vanadium 5 7 . 7  6 . 1  %l/kg SW846 6010B 11/07-11/12/02 J?CDA7-C 

Dilution Factor: 1 Analysis Time..: 16:08 Analyst ID ..... : 002260 
Instrument ID..: I5 

Z i n c  32 .6  2 . 4   kg SW846 6010B 11/07-11/12/02 FCDA71AD 
Dilution Factor: 1 Analysis Time..: 16:08 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

Mercury 0.050 B 0 .12 w / k g  SU846 747- 11/07-11/08/02 FCDA71AE 
Dilution Factor: 1 Analysis Time..: 11:14 Analyst ID . . . . .  : 001644 
Instnment ID..: H1 

NOTE (S) : 
Resuns and reporting limits have been adjusted for dry weight. 

J Method blank contamination. The associated method blank comains the targec analyle at a reportable level. 

B Estimated result. Result is less than RL. 

STL North Canton 



DRAPER WEN & ASSOCIATES INC 

Client Sample ID: 7GP-3(10-11') 

TOTAL Metals 

Lot-Sample #...: A2K040189-004 
Date Sampled ... : 11/01/02 11:25 Date Received..: 11/02/02 
% Moisture ..... : 21 

Matrix ....... : SO 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT - UNITS METHOD ANALYSIS DATE ORDER # 

Prep Batch #. - . :  2311117 
Aluminum 11700 J 25.3 91% SW846 6010B 11/07-11/12/02 FCDCClAM 

Dilution Factor: 1 Analysis Time..: 16:13 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

Arsenic 

Lead 

1.3 qIkg SW846 6010B 11/07-11/12/02 FCDCClAH 
Dilution Factor: 1 Analysis Time..: 16:13 Analyst ID . . . . .  : 002260 
Instrument ID.. : IS 

0.38 q/kg -846 6010B 11/07-11/12/02 FCDCClAJ 
Dilution Factor: 1 Analysis Time..: 16:13 Analyst ID ..... : 002260 
Instrument ID..: I5 

Antimony 1.1 B 7-6 mg/kg SW846 6010B 11/07-11/12/02 FCDCClAN 
Dilution Factor: 1 Analysis Time..: 16:13 Analyst ID . . . . .  : 002260 
Instrument ID . . .  I5 

Barium 229 J 25.3 -/kg SW846 6010B 11/07-11/12/02 FCDCClAP 
Dilution Factor: 1 Analysis Time..: 16:13 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

Selenium 3.5 0.63 elm SW846 6010B 11/07-11/12/02 FCDCClAK 
Dilution Factor: 1 Analysis Time..: 16:13 Analyst ID ..... : 002260 
Instrument ID..: IS 

Beryllium 1.5 0.63  kg SW846 6010B 11/07-11/12/02 FCDCClAQ 
Dilution Factor: 1 Analysis Time..: 16:13 Analyst ID ..... : 002260 
Instrument ID..: I5 

Thall ium ND 1.3 mg/kg SW846 6010B 11/07-11/12/02 FCDCClAL 
Dilution Factor: 1 Analysis Time..: 16:13 Analyst ID ..... : 002260 
Instrument ID..: I5 

Cadmium 0.16 B 0.63 mdkg SW846 6010B 11/07-11/12/02 FCDCCIAR 
Dilution Factor: 1 Analysis Time..: 16:13 Analyst ID ..... : 002260 
Instrument ID..: 15 

Calcium 28100 631 mg/kg SW846 6010B 11/07-11/12/02 FCDCClAT 
Dilution Factor: 1 Analysis Time..: 16:13 Analyst ID . . . . .  : 002260 
Instrument ID.. IS 

STL N o r t h  Canton 



DRAPER ADEN & ASSOCIATES INC 

Client Sample ID: 7GP-3(10-11') 

TOTAL Metals 

Lot-Sample #...: A2K040189-004 Matrix ......... : SO 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 
Chromium 32.8 1.3 mg/kg SW846 6010B 11/07-11/12/02 FCDCClAU 

Cobalt 

Copper 

Iron 

Magnesium 

Manganese 

Nickel 

Potassium 

Silver 

Sodium 

Dilution Factor: 1 

Instrument ID..: I5 

6.3 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

3-2 Kdkg 
Dilution Factor: 1 

Instrument ID..: I5 

12.6 W k g  
Dilution Factor: 1 

Instrument ID..: I5 

631 mg/kg 
Dilution Factor: 1 

Instrument ID.. : 15 

1.9 
Dilution Factor: 1 

Instrument ID..: I5 

5.1 -/kg 
Dilution Factor: 1 

Instrument ID..: I5 

2970 J 631  kg 
Dilution Factor: 1 

Instrument ID..: I5 

1.3 mdkg 
Dilution Factor: 1 

Instrument ID..: I5 

631 -/kg 
Dilution Factor: 1 

Instrument ID..: I5 

Analysis Time..: 16:13 Analyst ID.. ... : 002260 

SW846 6010B 11/07-11/12/02 FCDCCIAW 
Analysis Time..: 16:13 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCClAX 
Analysis Time..: 16:13 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCClAO 
Analysis Time..: 16:13 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCClAl 
Analysis Time..: 16:13 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDCClA2 
Analysis Time..: 16:13 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDCClA.3 
Analysis Time..: 16:13 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDCClA4 
Analysis Time..: 16:13 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDCClAA 
Analysis Time..: 16:13 Analyst ID ..... : 002260 

(Continued on next page) 
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DRAPER ADEN 6. ASSOCIATES INC 

Client Sample ID: 7GP-3 ( 1  0-11 ' ) 

TOTAL Metals 

Lot-Sample #...: A2K040189-004 Matrix ......... : SO 

REPORTING PREPARATION - WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 
Vanadium 42.1 6.3 mg/kg SW846 6010B 11/07-11/12/02 FCDCCIAC 

Dilution Factor: 1 Analysis Time..: 16:13 Analyst ID ..... : 002260 
Instrument ID.. : I5 

Z i n c  

Mercury 

2.5  kg SW846 6010B 11/07-11/12/02 FCDCClAD 
Dilution Factor: 1 Analysis Time..: 16:13 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

0.13  kg SW846 7471A 11/07-11/08/02 FCDCCYLE 
Dilution Factor: 1 Analysis Time..: 11:18 Analyst ID . . . . .  : 001644 
Instrument ID..: H1 

NOTE (S) : 
Results and reporling limits have been adjusled for dry weight. 

J Method blank cornamination. The associated method blank contains the target analyle at a reporlable level. 

B Estirnared result. Result is less than RL 

STI, N o r t h  Canton 



DRAPER ADEN & ASSOCIATES I N C  

C l  i e n t  Sample I D :  7GP-8 (5-8 ' ) 

TOTAL Metals 

Lot-Sample #...: A2K040189-005 
Date Sampled ... : 11/01/02 12:15 Date Received..: 11/02/02 
% Moisture ..... : 19 

Matrix ....... : S O  

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

Prep Batch # . . - :  2311117 
Aluminum 

Arsenic 

Lead 

A n t  bony 

Barium 

Selenium 

Beryllium 

Thallium 

Cadmium 

Calcium 

24.7  kg 
Dilution Factor: 1 

Instrument ID..: I5 

1.2 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

0.37  kg 
Dilution Factor: 1 

Instrument ID..: I5 

7.4 &kg 
Dilution Factor: 1 

Instrument ID. . : I5 

24 -7 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

0 -62 m!3/kg 
Dilution Factor: 1 

Instrument ID.. : IS 

0.62 m9/kg 
Dilution Factor: 1 

Instrument ID..: I5 

1.2 m d k g  
Dilution Factor: 1 

Instrument ID..: IS 

0.62 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

618  kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDCEIAM 
Analysis Time..: 16:18 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCEULH 
Analysis Time..: 16:18 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCIDCElAJ 
Analysis Time..: 16:18 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCJXlAN 
Analysis Time..: 16:18 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDClZlAP 
Analysis Time..: 16:18 Analyst ID . . . . .  : 002260 

SW846 60108 11/07-11/12/02 FCDCElAK 
Analysis Time..: 1 6 ~ 1 8  Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDCElAQ 
Analysis Time..: 16:18 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDCElAL 
Analysis Time..: 16:18 Analyst ID ..... : 002260 

SW846 60108 11/07-11/12/02 FCDCElAR 
Analysis Time..: 16:18 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 PCDCElAT 
Analysis Time..: 16:18 Analyst ID . . . . .  : 002260 

STL N o r t h  Canton 



DRAPER ADEN & ASSOCIATFS INC 

Cl i ent Sample ID I 7GP- 8 ( 5-8 ' ) 

TOTAL Metals 

Lot-Sample #...: A2K040189-005 Matrix ......... : SO 

REPORT1 NG PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

Cobalt 

Copper 

Iron 

Magnesium 1090 

Manganese 280 

Nickel 

Silver 

Sodium 

Chromium 20.1 1.2 &kg 
Dilution Factor: 1 

Instrument ID..: I5 

5.4 B 6.2 F3/kg 
Dilution Factor: 1 

Instrument ID..: 15 

3.1  kg 
Dilution Factor: 1 

Instrument ID..: I5 

23200 12.4  kg 
Dilution Factor: 1 

Instrument ID..: I5 

618 W k 9  
Dilution Factor: 1 

Instrument ID..: I5 

1.9 -/kg 
Dilution Factor: 1 

Instrument ID..: I5 

4.9 
Dilution Factor: 1 

Instrument ID..: I5 

Potassium 1040 J 618  kg 
Dilution Factor: 1 

Instrument ID..: I5 

1.2 W k g  
Dilution Factor: 1 

Instrument ID..: I5 

618 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDCElAU 
Analysis Time..: 16:18 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDCElAV 
Analysis Time..: 16:18 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCElAW 
Analysis Time..: 16:18 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCElAX 
Analysis Time..: 16:18 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FOCElAO 
Analysis Time..: 16:18 Analyst ID . . . . .  : 002260 

SUB46 6010B 11/07-11/12/02 FCDtXlAl 
Analysis Time..: 16:18 Analyst ID . . . . .  : 002260 

-846 6010B 11/07-11/12/02 FCDCE1A2 
Analysis Time..: 16:18 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDCl31IU 
Analysis Time..: 16:18 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDCElA4 
Analysis Time..: 16:18 Analyst ID.. ... : 002260 

SW846 6010B 11/07-11/12/02 FCDCElAA 
Analysis Time..: 16:18 Analyst ID ..... : 002260 

(Continued on next page) 

STL North Canton 



DRAPER ADEN & ASSOCIATES INC 

C l i e n t  Sample 11,: 7GP-8(5-8') 

TOTAL Metals 

Lot-Sample #.-. :  A 2 K 0 4 0 1 8 9 - 0 0 5  Matrix ......... : S O  

R E P O R T I N G  PREPARATION- WORK 
PARAMETER RESULT LIMIT U N I T S  METHOD ANALYSIS DATE ORDER # 
Vanadium 61 .8  6 - 2  %/kg SW846 6010B 11/07-11/12/02 FCDC'ElAC 

Dilution Factor: 1 Analysis Time..: 16:18 Analyst ID. .... : 002260 
Instrument ID..: I5 

Zinc 

Mercury 

2 - 5   kg SW846 6010B 11/07-11/12/02 FCDCElAD 
Dilution Factor: 1 Analysis Time..: 16:18 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

0.061 B 0 . 1 2   kg SW846 747lA 11/07-11/08/02 FCDCEIAE 
Dilution Factor: 1 Analysis Time..: 11:19 Analyst ID . . . . .  : 001644 

Instrument ID..: H1 

NoTE(S) : 
Results and reponing limits have been adjusted for dry weight. 

J Method blank conlaminalion. The associated method blank cornaim the large1 analyte at a reponable level. 

B Estimated result. Result is less than RL. 

STL North Canton 



IIKAPER ADEN & ASSOCIATES INC 

Client Sample ID: 7 G P - 5 ( 6 - 1 1 ' )  

TOTAL Metals 

Lot-Sample #...: A2K040189-006 Matrix ....-.. : SO 
Date Sampled.-.: 11/01/02 12:50 Date Received..: 11/02/02 
% Moisture ....- : 17 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

Prep Batch #...: 2311117 
Aluminum 

Arsenic 

Lead 

Antimony 

Barium 

Selenium 

Beryllium 

Thallium 

Cadmium 

Calcium 

24.1  kg 
Dilution Factor: 1 

Instrument ID..: I5 

1.2 mglkg 
Dilution Factor: 1 

Instrument ID..: I5 

0.36 &kg 
Dilution Factor: 1 

Instrument ID..: I5 

7.2 &kg 
Dilution Factor: 1 

Instrument ID..: I5 

24.1 Fdkg 
Dilution Factor: 1 

Instrument ID..: IS 

0.60 mdkg 
Dilution Factor: 1 

Instrument ID..: IS 

0.60 m 9 / k g  
Dilution Factor: 1 

Instrument ID..: I5 

1.2 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

0.60 &kg 
Dilution Factor: 1 

Instrument ID..: I5 

602 q/kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDCGlA8 
Analysis Time..: 16:23 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCGlAU 
Analysis Time..: 16:23 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCGIAX 
Analysis Time..: 16:23 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCGlCC 
Analysis Time..: 16:23 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCGlCF 
Analysis Time..: 16:23 Analyst ID . . . . .  : 002260 

S1846 6010B 11/07-11/12/02 FCDCGlA2 
Analysis Time..: 16:23 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCGlCJ 
Analysis Time..: 16:23 Analyst ID.. ... : 002260 

SW846 6010B 11/07-11/12/02 FCDCGlA5 
Analysis Time..: 16:23 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDCGlCM 
Analysis Time..: 16:23 Analyst ID. .... : 002260 

SW846 6010B 11/07-11/12/02 PCDCGlCQ 
Analysis Time..: 16:23 Analyst ID . . . . .  : 002260 

STL North Canton 



DRAPER ADEN & ASSOCIATES INC 

Client Sample ID: 7CP-5  (6-11' ) 

TOTAL Metals 

Lot-Sample #. . - :  A2K040189-006 Matrix ......... : SO 

REPORT1 NG PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 
Chromium 22.8 1.2 &kg 

Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDCGlCU 
Analysis Time..: 16:23 Analyst ID. .... : 002260 

Copper 

Iron 

Cobalt 4 . 5  B 

10 

23600 

Magnesium 

Manganese 

Nickel 7 -2 

Potassium 732 J 

Silver 

Sodium 

6.0 Edkg 
Dilution Factor: 1 

Instrument ID..: I5 

3.0 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

12.0 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

602 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

1-8 EI/kg 
Dilution Factor: 1 

Instrument ID..: I5 

4.8 -/kg 
Dilution Factor: 1 

Instrument ID..: I5 

6 02 d k g  
Dilution Factor: 1 

Instrument ID..: I5 

1.2 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

602 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDCGlCX 
Analysis Time..: 16:23 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCGlC2 
Analysis Time..: 16:23 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCGlCS 
Analysis Time..: 16:23 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCGlCB 
Analysis T i m e . . :  16:23 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCGlDC 
Analysis Time..: 16:23 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCGlDF 
Analysis Time..: 16:23 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDCGlIXJ 
Analysis Time..: 16:23 Analyst ID.....: 002260 

SWB46 6010B 11/07-11/12/02 FCDCGlDM 
Analysis Time..: 16:23 Analyst ID. .... : 002260 

SWB46 6010B 11/07-11/12/02 FCDCGlAA 
Analysis Time..: 16:23 Analyst ID ..... : 002260 

(Continued on 

STL North Canton 

next page) 



DRAPER ADEN & ASSOCIATES I N C  

C l i e n t  S a m p l e  ID; 7 G P - 5  ( 6 - 1 1  I )  

TOTAL Metals 

Lot-Sample #...: A2K040189-006 Matrix ......... : SO 

REPORTING PREPARATION- WORK 

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 
Vanadium 60.6 6.0 @3/kg SW846 6010B 11/07-11/12/02 F(IDCG1AE 

Dilution Factor: 1 Analysis Time..: 16:23 Analyst ID ..... : 002260 
Instrument ID..: I5 

Zinc 24 -2 2.4  kg SW846 6010B 11/07-11/12/02 FCDCGlAH 
Dilution Factor: 1 Analysis Time. .: 16:23 Analyst ID.. . . . :  002260 
Instrument ID..: I5 

Mercury 0.10 B 0.12 -/kg SW846 7471A 11/07-11/08/02 FCDCGlM, 
Dilution Factor: 1 Analysis Time..: 11:20 Analyst ID . . . . .  r 001644 

Instrument ID.. : H1 

Results and reporting limits have been adjusted for dry weigh. 

J Method blank comamination. The associated melhod blank contains the large1 analyle aI a repwtable level. 

€3 Estimated result. Resun is less than RL. 

STL North Canton 



DKAPEK ADEN & ASSOCIATES INC 

Client Sample I D :  7GP-16 (3-4') 

TOTAL Metals 

Lot-Sample #...: A2K040189-007 Matrix ....... : SO 
Date Sampled ... : 11/01/02 13:30 Date Received..: 11/02/02 
% Moisture ... 

PARAMETER 

Prep Batch # .  
Aluminum 

Arsenic 

Lead 

Ant imony 

Barium 

Selenium 

Beryl 1 ium 

Thallium 

Cadmium 

Calcium 

REPORTING PREPARATION- WORK 
RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

24.1 KT/ kg 
Dilution Factor: 1 

Instrument ID..: I5 

1.2 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

0.36 Ellkg 
Dilution Factor: 1 

Instrument ID..: I5 

7 -2 m g m  
Dilution Factor: 1 

Instrument ID..: I5 

24 -1 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

0.60 "KJ/kg 
Dilution Factor: 1 

Instrument ID..: I5 

0.60 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

1.2 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

0.60 mg/k9 
Dilution Factor: 1 

Instrument ID..: I5 

603  kg 
Dilution Factor: 1 

Instrument ID..: I 5  

SW846 6010B 11/07-11/12/02 FCDCLlAM 
Analysis Time..: 16:51 Analyst ID . . . . .  : 002260 

613846 6010B 11/07-11/12/02 FCDCLlAH 
Analysis Time..: 16:51 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCLlAJ 
Analysis Time..: 16:51 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCLlAN 
Analysis Time..: 16:51 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCLlAE' 
Analysis Time..: 16:51 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCLlAK 
AnalysisTime..:16:51 AnalystID ..... :002260 

SW846 6010B 11/07-11/12/02 FCDUlAQ 
Analysis Time..: 16:51 Analyst ID. .... : 002260 

SW846 6010B 11/07-11/12/02 P-lAL 
Analysis Time..: 16:51 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDCLlAR 
Analysis Time..: 16:51 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDCLlAT 
Analysis Time..: 16:51 Analyst ID . . . . .  I 002260 

i C'ont i nued  on next page)  

STL N o r t h  Canton  



DRAPER ADEN & ASSOCIA'ITS INC 

Client Sample ID: 7GP.16 ( 3 - 4  ' ) 

TOTAL Metals 

Lot-Sample #. . - :  A2K040189-007 Matrix ......... : SO 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 
Chromium 11.5 1-2 mg/kg SW846 6010B 11/07-11/12/02 PCDCLlAU 

Dilution Factor: 1 Analysis Time..: 16:51 Analyst ID ..... : 002260 
Instrument ID..: I5 

Cobalt 

Iron 

5.9 B 6.0  kg SW846 6010B 11/07-11/12/02 FCDCLSAV 
Dilution Factor: 1 Analysis Time..: 16:51 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

3 -0 -/kg SW846 6010B 11/07-11/12/02 FCDCLlAW 
Dilution Factor: 1 Analysis Time..: 16:51 Analyst ID . . . . .  : 002260 

Instrument ID.. : 15 

10800 12.1  kg SW846 6010B 11/07-11/12/02 FCDCLlAX 
Dilution Factor: 1 Analysis Time..: 16:51 Analyst ID . . . . .  : 002260 

Instrument ID..: 15 

Magnesium 1890 

Manganese 422 

Nickel 

603 -/kg SW846 6010R 11/07-11/12/02 FCDCLlAO 
Dilution Factor: 1 Analysis Time..: 16:51 Analyst ID . . . . .  : 002260 

Instrument ID..: I5 

1.8 -/kg SW846 6010B 11/07-11/12/02 PCDCLlAl 
Dilution Factor: 1 Analysis Time..: 16.51 Analyst ID ..... : 002260 
Instrument ID..: I5 

4.8 -/kg SW846 6010B 11/07-11/12/02 PCDCLlA2 
Dilution Factor: 1 Analysis Time..: 16:51 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

Potassium 809 J 603 -/kg SW846 6010B 11/07-11/12/02 PCD(ZlA3 
Dilution Factor: 1 AnalysisTime..:16:51 AnalystID ..... :002260 
Instrument ID..: I5 

Silver 

Sodium 

1.2 mdkg SW846 6010B 11/07-11/12/02 FCDCLlA4 
Dilution Factor: 1 Analysis Time..: 16:51 Analyst ID ..... : 002260 
Instrument ID..: 15 

603  kg SW846 6010B 11/07-11/12/02 FCDCLlAA 
Dilution Factor: 1 Analysis Time..: 16:51 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

STL North Canton 

(Continued on next page) 



DRAPER ADEN t i  ASSOCIATES INC 

Client Sample ID: 7GP-16 (3 - 4 I )  

TOTAL M e t a l s  

Lot-Sample #...: A2K040189-007 Matrix ......... : SO 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 
Vanadium 15.4 6.0 &kg SW846 6010B 11/07-11/12/02 FC~)(Z~AC 

Dilution Factor: 1 Analysis Time..: 16:51 Analyst ID ..... : 002260 
Instrument ID..: 15 

Zinc 39.7 2.4 q/kg SW846 6010B 11/07-11/12/02 FCDCLlAD 
Dilution Factor: 1 Analysis Time..: 16:51 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

Mercury ND 0.12 mg/ kg SW846 7471A 11/07-11/08/02 FCDCLlAE 
Dilution Factor: 1 Analysis Time..: 11:24 Analyst ID . . . . .  : 001644 

Instrument ID..: H1 

NOTE(S) : 
Results and reporting limits have been adjusted for dry weight. 

J Method blank contamination. The associated memod blank contains the target analyte at a reponable level. 

0 Estimated result Rerult is less than RL. 

STL N o r t h  C a n t o n  



DRAPER ADEN & ASSOCIATES INC 

Client Sample TD: 7GP-4(3-4') 

TOTAL Metals 

0189-008 Ma Lot-Sample #...: A2 
Date Sampled ... : 11/01/02 13:45 Date Received..: 11/02/02 
% Moisture ..... : 15 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

Prep Batch # 
Aluminum 

Arsenic 

Lead 

Antimony 

Barium 

Selenium 

Beryllium 

Thall ium 

Cadm i urn 

Calcium 

23.4 d k g  
Dilution Factor: 1 

Instrument ID..: I5 

M846 6010B 11/07-11/12/02 FCDCPIAM 
Analysis Time..: 16:56 Analyst ID . . . . .  : 002260 

1.2 mg/kg 
Dilution Factor: 1 

Tnstrument ID..: I5 

SW846 6010B 11/07-11/12/02 PCDCPlAH 
Analysis Time..: 16:56 Analyst ID . . . . .  : 002260 

0-35 W/kg 
Dilution Factor: 1 

Instrument ID. . :  I5 

ME46 6010B 11/07-11/12/02 FCDCPIAJ 
Analysis Time..: 16:56 Analyst ID . . . . .  : 002260 

7.0 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDCPlAN 
Analysis Time..: 16:56 Analyst ID . . . . .  : 002260 

23.4  kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDCPlAE' 
Analysis Time..: 16:56 Analyst ID . . . . .  : 002260 

0.59 rng/kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDCPlAK 
Analysis Time..: 16:56 Analyst ID ..... : 002260 

0.59  kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDCPlAQ 
Analysis Time..: 16:56 Analyst ID... ..: 002260 

1.2 mdkg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDCPlAL 
Analysis Time..: 16:56 Analyst ID ..... : 002260 

0.59 mgjkg 
Dilution Factor: 1 

SW846 6010B 11/07-11/12/02 FCDCPlAR 
Analysis Time..: 16:56 Analyst ID ..... : 002260 

Instrument ID..: I5 

586 -/kg 
Dilution Factor: 1 

Instrument ID.. : 15 

%846 6010B 11/07-11/12/02 FCDCPlAT 
Analysis Time..: 16:56 Analyst ID . . . . .  : 002260 

STL North Canton 



DRnPER ADEN & ASSOCIATES INC 

Client Sample ID: 7GP-4 (3-4 ' ) 

TOTAL Metals 

Lot-Sample #...: A2~040189-008 Matrix .....-... : SO 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 
Chromium 10.1 1-2 mg/kg . St846 6010B 11/07-11/12/02 FCDCPlAU 

Dilution Factor: 1 Analysis Time..: 16:56 Analyst ID ..... : 002260 
Instrument ID..: I5 

Cobal t 

Copper 

Iron 

Magnesium 

Manganese 

Nickel 

Potassium 

Silver 

Sodium 

5.9 w/kg SW846 6010B 11/07-11/12/02 FCDCPlAV 
Dilution Factor: 1 AnalysisTime..:16:56 AnalystID . . . . .  :002260 
Instrument ID..: I5 

2.9  kg SW846 6010B 11/07-11/12/02 FCDCPlAW 
Dilution Factor: 1 Analysis Time..: 16:56 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

11.7 -/kg SW846 6010B 11/07-11/12/02 FCDCPlAX 
Dilution Factor: 1 Analysis Time..: 16:56 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

586 mg/kg SW846 6010B 11/07-11/12/02 FCDCPlAO 
Dilution Factor: 1 Analysis Time..: 16:56 Analyst ID . . . . .  : 002260 

Instrument ID..: I5 

1.8  kg SW846 6010B 11/07-11/12/02 FCDCPlAl 
Dilution Factor: 1 Analysis Time..: 16:56 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

4.7 -/kg SW846 6010B 11/07-11/12/02 FCDCPlA2 
Dilution Factor: 1 Analysis Time..: 16:56 Analyst ID ..... : 002260 
Instrument ID..: 15 

729 J 586 mg/kg SW846 6010B 11/07-11/12/02 FCDCP1A3 
Dilution Factor: 1 Analysis Time..: 16:56 Analyst ID.....: 002260 

Instrument ID..: I5 

1.2 W/kg SW846 6010B 11/07-11/12/02 FCDCPlA4 
Dilution Factor: 1 Analysis Time..: 16:56 Analyst ID.. ... : 002260 
Instrument ID..: I5 

586 mg/kg SW846 6010B 11/07-11/12/02 FCDCPlAA 
Dilution Factor: 1 Analysis Time..: 16:56 Analyst ID ..... : 002260 
Instrument ID..: I5 

STL North Canton 

(Continued on next page) 



1)KhPER ADEN h ASSOCIATES INC 

Client Sample ID: 7GP-4(3-4') 

TOTAL Metals 

Lot-Sample #...: A2~040189-008 Matrix ......... : SO 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 
Vanadium 14.0 5.9 Kdkg SW846 6010B 11/07-11/12/02 FCDCPIAC 

Dilution Factor: 1 Analysis Time..: 16:56 Analyst ID ..... : 002260 
Instrument ID..: I5 

Zinc 

Mercury 

2.3 &kg SW846 6010B 11/07-11/12/02 PCDCPlAD 
Dilution Factor: 1 Analysis Time..: 16:56 Analyst ID . . . . .  : 002260 
Instrument ID.. : I5 

0.12. m9 / kg SW846 747119 11/07-11/08/02 FCDCPlAE 
Dilution Factor: 1 AnalysisTime..:11:27 AnalystID . . . . .  :001644 
Instrument ID..: H1 

NOTE (S) : 
Resultr and reporting limits have been adjusted for dry weight. 

J Method blank contamination. The associated method blank contains the large•÷ analyte at a reportable level. 

B Estimated resull. Result is less than RL. 

STL N o r t h  Canton 



DRAPER AD!ZN & ASSOCIATES TNC 

Client Sample TD: 5GP-l(1-2') 

TOTAL Metals 

Lot-Sample #.-. :  A2K040189-009 Matrix ....... : SO 
Date Sampled.-.: 10/31/02 13:10 Date Received..: 11/02/02 
% Moisture ..... : 19 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

Prep Batch #.. . :  2311117 
Aluminum 

Arsenic 

Lead 

Antimony 

Barium 

Selenium 

Beryllium 

Thallium 

Cadmium 

Calcium 

24 -7 El& 
Dilution Factor: 1 

Instrument ID.. : 15 

1.2 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

0.37 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

7 -4 m g m  
Dilution Factor: 1 

Instrument ID..: IS 

24.7 mg/kg 
Dilution Factor: 1 

Instrument ID..: IS 

0.62 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

0.62 -/kg 
Dilution Factor: 1 

Instrument ID..: I5 

1.2 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

0.62 mg/kg 
Dilution Factor: I 

Instrument ID..: I5 

618 qIkg 
Dilution Factor: 1 

Instrument ID.. : I5 

SW846 6010B 11/07-11/12/02 FCDCQlAM 
Analysis Time..: 17:Ol Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCQlAH 
Analysis Time..: 17:Ol Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 PCDCQlAJ 
Analysis Time..: 17:Ol Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FmQlAN 
Analysis Time..: 17:Ol Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCQlAF' 
Analysis Time..: 17:Ol Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCQlAK 
Analysis Time..: 17:01 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDCQLAQ 
Analysis Time..: 17:Ol Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDCQlAL 
Analysis Time..: 17:01 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDCQlAR 
Analysis Time..: 17:Ol Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDCQIAT 
Analysis Time..: 17:Ol Analyst ID . . . . .  I 002260 

STL North Canton 



DRAPER ADEN & ASSOCIATES I N C  

C l i e n t  Sample ID: 5 G P - l ( l - 2 ' )  

TOTAL M e t a l s  

Lot-Sample #...: A2K040189-009 Matrix ......... : SO 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 
Chromium 22.4 1.2 w / k g  

Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDCQlAU 
Analysis Time..: 17:Ol Analyst ID ..... : 002260 

Cobal t  6.2 -/kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDCQlAV 
Analysis Time..: 17:Ol Analyst ID . . . . .  : 002260 

Copper 3 . 1  -/kg 
Dilution Factor: 1 

SW846 6010B 11/07-11/12/02 FCDCQlAW 
Analysis Time..: 17:Ol Analyst ID . . . . .  : 002260 

Instrument ID..: I5 

I r o n  30700 12.4  -/kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDCQlAX 
Analysis Time..: 17:Ol Analyst ID . . . . .  : 002260 

Magnesium 1530 618  kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDCQlAO 
Analysis Time..: 17:Ol Analyst ID . . . . .  : 002260 

Manganese 337 1 . 9  -/kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDCQlAl 
Analysis Time..: 17:Ol Analyst ID ..... : 002260 

Nickel  4.9 w / k g  
Dilution Factor: 1 

Instrument ID..: 15 

SW846 6010B 11/07-11/12/02 FCDCQlA2 
Analysis Time..: 17:Ol Analyst ID ..... : 002260 

Potassium 1580 J 618  kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDCQlA3 
Analysis Time..: 17:Ol Analyst ID ..... : 002260 

S i l v e r  1 . 2  mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDCQlA4 
Analysis Time..: 17:Ol Analyst ID. .... : 002260 

Sodium 6 18 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDCQlAA 
Analysis Time..: 17:Ol Analyst ID ..... : 002260 

(Continued on next page) 

STL North Canton 



DRWER MIEN & ASSOCIATES INC 

Client  Sample I D :  5GP-l(1-2') 

TOTAL Metals 

Lot-Sample #.. . :  A2K040189-009 Matrix ......... : SO 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 
Vanadium 64 .9  6 . 2   kg SW846 6010B 11/07-11/12/02 FCDCQIAC 

Dilution Factor: 1 Analysis Time..: 17:Ol Analyst ID... ..: 002260 
Instrument ID..: IS 

Zinc 

Mercury 

2 . 5   kg -846 6010B 11/07-11/12/02 FCDCQlAD 
Dilution Factor: 1 Analysis Time..: 17:01 Analyst ID ..... : 002260 
Instrument ID..: IS 

0 . 1 2  w / k g  SW846 7472A 11/07-11/08/02 FCDCQIAE 
Dilution Factor: 1 Analysis Time..: 11:26 Analyst ID . . . . .  : 001644 
Instrument ID. . : H1 

NOTE(S) : 
Results and reporling limils have been adjusted for dry weight. 

J Method blank conlamination. The associated method blank contains Ihe target analyle al a reponable level. 

B Estimated result. Result is less than RL. 

STL N o r t h  Can tcn  



DRAPER ADEN & ASSOCIATES INC 

C l  ient Sample ID: 5GP-l(9-10' ) 

TOTAL Metals 

Lot-Sample #.-.I A2K040189-010 Matrix ....... : SO 
Date Sampled ... : 10/31/02 13:lO Date Received..: 11/02/02 
k Moisture ..... : 15 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

Prep Batch # 
Aluminum 

Arsenic 

Lead 

Antimony 

Barium 

Selenium 

Beryllium 

Thallium 

Cadmium 

Calcium 

23 -4 -/kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDCTlAM 
Analysis Time..: 17:06 Analyst ID . . . . .  : 002260 

1.2 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDCTIAH 
Analysis Time..: 17:06 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FWCTLAJ 
Analysis Time..: 17:06 Analyst ID . . . . .  : 002260 

0.35 d k g  
Dilution Factor: 1 

Instrument ID..: 15 

SW846 6010B 11/07-11/12/02 FCDCTlAN 
Analysis Time..: 17:06 Analyst ID . . . . .  : 002260 

7.0  kg 
Dilution Factor: 1 

Instrument ID..: 15 

23 -4 W/kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDCTlAP 
Analysis Time..: 17:06 Analyst ID . . . . .  : 002260 

0.59 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDCTlAK 
Analysis Time..: 17:06 Analyst ID. .... : 002260 

0.59 -/kg 
Dilution Factor: 1 

Instrument ID.. : I5 

-846 6010B 11/07-11/12/02 P W l A Q  
Analysis Time..: 17:06 Analyst ID. .... : 002260 

1.2 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

0.59 mdkg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDCTlAR 
Analysis Time..: 17:06 Analyst ID. .... : 002260 

586 Edkg 
Dilution Factor: 1 

Instrument ID..: 15 

SW846 6010B 11/07-11/12/02 kTDCTlAT 
Analysis Time..: 17:06 Analyst ID . . . . .  : 002260 

(Cont l1111ed on next page) 

STL North Canton  



DRAPER ADEN h ASSOCIATES INC 

Client Sample ID: 5GP-l(9-10') 

TOT& Metals 

Lot-Sample #...: A2K040189-010 Matrix ......... : SO 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 
Chromium 31.7 1.2 mg/kg SW846 6010B 11/07-11/12/02 FCDCJYAU 

Dilution Factor: 1 Analysis Time..: 17:06 Analyst ID ..... : 002260 
Instrument ID..: I5 

Cobalt 17.6 5.9 -/kg SW846 6010B 11107-11/12/02 FCDCTlAV 
Dilution Factor: 1 Analysis Time..: 17:06 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

Copper 

Iron 

19.8 2.9  kg SW846 6010B 11/07-11/12/02 FCDCTlAW 
Dilution Factor: 1 Analysis Time..: 17.06 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

26700 11.7  kg SW846 6010B 11/07-11/12/02 F(PCT1AX 
Dilution Factor: 1 Analysis Time..: 17:06 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

Magnesium 1730 586 mdkg -846 6010B 11/07-11/12/02 FCDCTlAO 
Dilution Factor: 1 AnalysisTime..:17:06 AnalystID . . . . .  :002260 
Instrument ID..: I5 

Manganese 360 1.8 mdkg -846 6010B 11/07-11/12/02 FCDCI'lA1 
Dilution Factor: 1 Analysis Time..: 17:06 Analyst ID ..... : 002260 
Instrument ID..: I5 

Nickel 19.0 4.7 mg/kg -846 6010B 11/07-11/12/02 F(PCTlA2 
Dilution Factor: 1 Analysis Time..: 17:06 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

Potassium 851 5 586 W/kg SW846 6010B 11/07-11/12/02 JTjXTlA3 

Dilution Factor: 1 Analysis Time..: 17:06 ~nalyst ID ..... : 002260 
Instrument ID..: IS 

Silver 

Sodium 

1.2 mg/kg SW846 6010B 11/07-11/12/02 FCDCTlA4 
Dilution Factor: 1 Analysis Time..: 17:06 Analyst ID. .... : 002260 
Instrument ID..: I5 

586 mg/kg SW846 6010B 11/07-11/12/02 FCDCTlAA 
Dilution Factor: 1 Analysis Time..: 17:06 Analyst ID ..... : 002260 
Instrument ID..: I5 

STL North Canton 

(Continued on next page) 



DRAPER ADEN & ASSOCIATES INC 

C l i e n t  S a m p l e  I D :  5 G P - l ( 9 - 1 0 ' )  

TOTAL Metals 

Lot-Sample #...: A 2 K 0 4 0 1 8 9 - 0 1 0  Matrix .-..-.... : S O  

REPORTING PREPARATION- WORK 
PARAMETER RESULT L I M I T  U N I T S  METHOD ANALYSIS DATE ORDER # 
Vanadium 32.0 5.9 m g / k g  SW846 6 0 1 0 B  11/07-11/12/02 FUXTlAC 

Dilution Factor: 1 Analysis Time..: 17:06 Analyst ID. .... : 002260 
Instrument ID..: IS 

Zinc 

Mercury 

2 . 3  d k g  SW846 6 0 1 0 B  11/07-11/12/02 FCDCClAD 
Dilution Factor: 1 Analysis Time..: 17:06 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

0 . 1 2  m d k g  SW846 7 4 7 1 A  1 1 / 0 7 - 1 1 / 0 8 / 0 2  FCDCTlAE 
Dilution Factor: 1 Analysis Time..: 11:29 Analyst ID . . . . .  : 001644 
Instrument ID..: H1 

NoTB(S) : 
Results and reporting limits have been adjusted lor dry weight. 

J Method blank contamination. T h  associated method blank contains the targei analyte at a reportable level. 

B Estimated result. Result IS less than RL. 

STL North Canton 



DRAEXR ADEN & ASSOCTATES TNC 

Client Sarnple TD: S G P - 6  (10-11') 

TOTAL Metals 

Lot-Sample #...: A2K040189-011 Matrix .....-. : SO 
Date Sampled ... : 10/31/02 13:50 Date Received..: 11/02/02 
% Moisture ..... : 17 

REPORTING PREPARATION - WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

Prep Batch I#..-: 2311117 
Aluminum 

Arsenic 

Lead 

Antimony 

Barium 

Selenium 

Beryllium 

Thal 1 ium 

Cadmium 

Calcium 

24.2 d k g  
Dilution Factor: 1 

Instrument ID..: I5 

1.2 mg/kg 
Dilution Factor: 1 

Instrument ID..: IS 

0.36  kg 
Dilution Factor: 1 

Instrument ID..: I5 

7.2 mg/kg 
Dilution Factor: 1 

Instrument ID..: 15 

24 -2 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

0.60 W k g  
Dilution Factor: 1 

Instrument ID..: I5 

0.60  kg 
Dilution Factor: 1 

Instrument ID..: IS 

1.2 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

0.60 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

604 mg/kg 
Dilution Factor: 1 

Instrument ID.. : I 5  

SU846 6010B 11/07-11/12/02 FCDCWlAM 
Analysis Time..: 17:ll Analyst ID . . . . .  : 002260 

SU846 6010B 11/07-11/12/02 FCDCWlAH 
Analysis Time..: 17:ll Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCW1AJ 
Analysis Time..: 17:ll Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCWlAN 
Analysis Time..: 17:ll Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCWlAK 
Analysis Time..: 17:ll Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 PCDCnlAQ 
Analysis Time..: 17:11 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDCWlAL 
Analysis Time..: 17:ll Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDCWlAR 
Analysis Time..: 17:ll Analyst ID. .... : 002260 

SW846 6010B 11/07-11/12/02 PCDCWlAT 
Analysis Time..: 17:11 Analyst ID . . . . .  : 002260 

STL North Canton 



DRAPER ADEN & =SOCTATXS INC 

Client Sample ID: 5GP-6 (10- 11 ' ) 

TOTAL Metals 

Lot-Sample #...: A2K040189-011 Matrix .--...... : SO 

REPORTING PREPARATION - WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

Copper 

Iron 

Silver 

Sodium 

Chromium 17.9 

Cobalt 5.5 B 

11.6 

22400 

Magnesium 1220 

Manganese 154 

Nickel 7.9 

Potassium 1120 J 

ND 

80.8 B 

1.2 w/kg 
Dilution Factor: 1 

Instrument ID..: I5 

6.0  kg 
Dilution Factor: 1 

Instrument ID..: I5 

3 -0 w/kg 
Dilution Factor: 1 

Instrument ID..: 15 

12.1 w/kg 
Dilution Factor: 1 

Instrument ID..: 15 

6 04  kg 
Dilution Factor: 1 

Instrument ID..: I5 

1.8 w/kg 
Dilution Factor: 1 

Instrument ID..: I5 

4-8  kg 
Dilution Factor: 1 

Instrument ID..: 15 

6 04 mg/kg 
Dilution Factor: 1 

Instrument ID. . : I5 

1.2 m9/'=9 
Dilution Factor: 1 

Instrument ID..: I5 

6 04 -/kg 
Dilution Factor: 1 

Instrument ID.. : I5 

a846 6010B 11/07-11/12/02 FCDCWlAU 
Analysis Time..: 17:ll Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDCWlAV 
Analysis Time..: 17:11 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCWIAW 
Analysis Time..: 17:ll Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCWlAX 
Analysis Time..: 17:ll Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCWlAO 
Analysis Time..: 17~11 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 PCDCWlAl 
Analysis Time..: 17:11 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDCWlA2 
Analysis Time..: 17:ll Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCMlWllU 
Analysis Time..: 17:11 Analyst ID. .... : 002260 

SW846 6010B 11/07-11/12/02 FCDCWlA4 
Analysis Time..: 17:11 Analyst ID ..... : 002260 

-846 6010B 11/07-11/12/02 FCDCWlAA 
Analysis Time..: 17:ll Analyst ID ..... : 002260 

(Cant-inued on next page) 

STL North Canton 



DRAPER ADEN & A5,SSOCIATES TNC 

Client Sample I D :  SGP-6(10-11') 

TOTAL Metals 

Lot-Sample #...: A2K040189-011 Matrix ......... : SO 

REPORTING PREPARATION - WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 
Vanadium 57.5 6 -0 ~ / k ! 3  SW846 6010B 11/07-11/12/02 FCDCWlAC 

Dilution Factor: 1 Analysis Time..: 17:ll Analyst ID. .... : 002260 
Instrument ID..: I5 

Zinc 

Mercury 

2 - 4  %dkg SW846 6010B 11/07-11/12/02 FCDCWlAD 
Dilution Factor: i Analysis Time..: 17:11 Analyst ID . . . . .  : 002260 
Instrument ID..: IS 

0.043 B 0.12 Ki/k!3 SU846 747lA 11/07-11/08/02 FCDCWlAE 
Dilution Factor: 1 Analysis Time..: 11:28 Analyst ID . . . . .  : 001644 
Instrument ID..: H1 

NOTE ( S )  : 
Resuhs and reporting limits have been adjusted for dry weight. 

J Method blank conlamination. The associaled method blank contains Ihe target analyle at a reportable level. 

B Estimated result. Result is less than RL 

S T L  N o r t h  Canton 



DRAPER ADEN & ASSOCIATES INC 

Client Sample ID: 5GP-3(9-10') 

TOTAL Metals 

Lot-Sample #. . - :  A2K040189-012 
Date Sampled ... : 10/31/02 14:30 Date Received..: 11/02/02 
% Moisture ..... : 18 

Matrix ....... : SO 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

Prep Batch #...: 2311117 
Aluminum 14800 J 24 - 4  -/kg SW846 6010B 11/07-11/12/02 PCDCXlAM 

Dilution Factor: 1 Analysis Time..: 17:16 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

Arsenic 2.6 

Lead 

1.2 q/kg SW846 6010B 11/07-11/12/02 PcDcxlAH 
Dilution Factor: 1 Analysis Time..: 17:16 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

0.37 -/kg SW846 6010B 11/07-11/12/02 FcDcxlAJ 
Dilution Factor: 1 Analysis Time..: 17:16 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

Antimony 1.4 B 7 - 3  M k g  SW846 6010B 11/07-11/12/02 FCDCXlAN 
Dilution Factor: 1 Analysis Time..: 17:16 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

Barium 37.2 J 24 - 4  -/kg SW846 6010B 11/07-11/12/02 FCDCXlAP 
Dilution Factor: 1 Analysis Time..: 17:16 Analyst ID . . . . .  : 002260 

Instrument ID..: I5 

Selenium ND 0.61 El/ k9 SW846 6010B 11/07-11/12/02 FCDCXlAK 
Dilution Factor: 1 Analysis Time..: 17:16 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

Beryl 1 iwn 0.31 B 0.61 -/kg SW846 6010B 11/07-11/12/02 FCDCXlAQ 
Dilution Factor: 1 Analysis Time..: 17:16 Analyst ID... ..: 002260 
Instrument ID..: I5 

Thall ium ND 1.2 W k 9  SW846 6010B 11/07-11/12/02 FCDCXlAL 
Dilution Factor: 1 Analysis Time..: 17:16 Analyst ID.. ... : 002260 
Instrument ID..: I5 

Cadmium 

Calcium 

ND 0.61 mg/kg SW846 6010B 11/07-11/12/02 FCDCXlAR 
Dilution Factor: 1 AnalysisTime..:17:16 AnalystID ..... :002260 
Instrument ID..: 15 

609 Fl/kg SW846 6010B 11/07-11/12/02 FCDCXlAT 
Dilution Factor: 1 Analysis Time..: 17116 Analyst ID . . . . .  : 002260 

Instrument ID.. : 1 5  

STL North Canton 



DRAPER ADEN & ASSOCIATES INC 

Client Sample ID: 5GP-3(9-10') 

TOTAL Metals 

Lot-Sample #.- . :  A2K040189-012 Matrix ......... : SO 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

CoPPe* 

Iron 

Chromium 22.8 

Cobal t 3.2 B 

9.5 

24400 

Magnesium 597 B 

Manganese 90.8 

Nickel 5.3 

Potassium 500 B,J 

Silver 

Sodium 

1.2 Ellkg 
Dilution Factor: 1 

Instrument ID..: I5 

6.1 w/kg 
Dilution Factor: 1 

Instrument ID..: I5 

3.0  kg 
Dilution Factor: 1 

Instrument ID.. : I5 

12.2 w/kg 
Dilution Factor: 1 

Instrument ID..: I5 

609 %/kg 
Dilution Factor: 1 

Instrument ID..: I5 

1 - 8  kg 
Dilution Factor: 1 

Instrument ID..: I5 

4-9 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

6 09 q/kg 
Dilution Factor: 1 

Instrument ID.. : 15 

1.2 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

609 mg/kg 
Dilution Factor: 1 

Instrument ID.. : I5 

SUE46 6010B 11/07-11/12/02 PCWLlAU 
Analysis Time..: 17:16 Analyst ID ..... : 002260 

SUE46 6010B 11/07-11/12/02 FC3)CXlAV 
Analysis Time..: 17:16 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCXlAW 
Analysis Time..: 17:16 Analyst ID . . . . .  : 002260 

SUE46 6010B 11/07-11/12/02 FCDCXlAX 
Analysis Time..: 17:16 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCW(1AO 
Analysis Time..: 17:16 Analyst ID . . . . .  : 002260 

51846 6010B 11/07-11/12/02 FCDCXlAl 
Analysis Time..: 17:16 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCXlA2 
Analysis Time..: 17:16 Analyst ID ..... : 002260 

m846 6010B 11/07-11/12/02 FCJXXUU 
Analysis Time..: 17:16 Analyst ID.....: 002260 

SW846 6010B 11/07-11/12/02 FCDCXlA4 
Analysis Time..: 17:16 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDCXlAA 
Analysis Time..: 17:16 Analyst ID ..... : 002260 

(Continued on next page) 

STL North Canton 



DRAPER ADEN & ASSOCIATES I N C  

C l i e n t  S a m p l e  I D :  5GP-3 (9-10') 

TOTAL M e t a l s  

Lot-Sample #...I A2K040189-012 M a t r i x  ..-...... : SO 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 
Vanadium 54 -3 6.1  kg SW846 6010B 11/07-11/12/02 FCDCXlAC 

Dilution Factor: 1 Analysis Time..: 17:16 Analyst ID ..... : 002260 
Instrument ID..: I5 

Z i n c  18.6 2 -4 W d k g  SU846 6010B 11/07-11/12/02 FCDCXlAD 
Dilution Factor: 1 Analysis Time..: 17:16 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

M e r c u r y  0.057 B 0.12  kg -846 747lA 11/07-11/08/02 F(IW(1AE 
Dilution Factor: 1 Analysis Time..: 1 1 ~ 3 5  Analyst ID . . . . .  : 001644 
Instrument ID..: HI 

Results and reporting limits have been adjusted for dry weight. 

J Method blank conlamination. The associated method blank conlains the target analyle at a reponable level 

B Estimated result. Result is less than RL. 

STL N o r t h  Canton 



DRAPER ADJ3 h ASSOCIATES INC 

Clienb Sample ID: SGP-8(7-8') 

TOTAL Metals 

Lot-Sample #...: A2K040189-013 Matrix ....--. : SO 
Date Sampled ... : 10/31/02 15:50 Date Received..: 11/02/02 
% Moisture ..... : 16 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS mTHOD ANALYSIS DATE ORDER # 

Prep Batch #...: 2311117 
Aluminum 

Arsenic 

Lead 

Antimony 

Barium 

Selenium 

Beryllium 

Thall ium 

Cadmium 

Calcium 

23.7 mg/kg 
Dilution Factor: 1 

Instrument ID.. I 15 

1.2 m g h  
Dilution Factor: 1 

Instrument ID..: I5 

0.36 q/kg 
Dilution Factor: 1 

Instrument ID..: I5 

7.1 El& 
Dilution Factor: 1 

Instrument ID..: 15 

23.7 mg/k!3 
Dilution Factor: 1 

Instrument ID..: I5 

0.59 mdkg 
Dilution Factor: 1 

Instrument ID..: IS 

0.59 mgIkg 
Dilution Factor: 1 

Instrument ID.. : I5 

1.2 mg/kg 
Dilution Factor: 1 

Instrument ID. . : I5 

0.59 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

592 M k g  
Dilution Factor: 1 

Instrument ID. . : 15 

51846 6010B 11/07-11/12/02 FCDCOlAM 
Analysis Time..: 17:21 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCOlAH 
Analysis Time..: 17:21 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCOlAJ 
Analysis Time..: 17:21 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCOlAN 
Analysis Time..: 17:21 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDcOlAP 
Analysis Time..: 17:21 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCOlAK 
Analysis Time..: 17:21 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCOlAQ 
Analysis Time..: 17:21 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDCOlAL 
Analysis Time..: 17:21 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDCOlAR 
Analysis Time..: 17:21 Analyst ID ..... : 002260 

Sn846 6010B 11/07-11/12/02 FCDcOlAT 
Analysis Time..: 17:21 Analyst ID . . . . .  : 002260 

(Continued on next page! 

STL North Canton 



DRAPER ADEN & A7SOCTATES INC 

Client Sample ID: SGP-8(7-8') 

TOTAL Metals 

Lot-Sample #. . . : A2K040189-013 Matrix ......... : SO 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 
Chromium 21.6 1.2 -/kg SW846 6010B 11/07-11/12/02 FCDCOlAU 

Dilution Factor: 1 Analysis Time..: 17:21 Analyst ID. .... : 002260 
Instrument ID..: I5 

Cobalt 

Copper 

Iron 

5.9 mg/kg SW846 6010B 11/07-11/12/02 FCDCOlAV 
Dilution Factor: 1 Analysis Time..: 17:21 Analyst ID . . . . .  : 002260 
Instrument ID..: 15 

3.0 E m 3  SW846 6010B 11/07-11/12/02 FCDCOlAW 
Dilution Factor: 1 Analysis Time..: 17:21 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

28400 11.8 Kdk9 -846 6010B 11/07-11/12/02 FCDCOLAX 
Dilution Factor: 1 Analysis Time..: 17:21 Analyst ID . . . . .  : 002260 
Instrument ID..: 15 

Magnesium 1410 

Manganese 242 

Nickel 

5 92 mg/k9 SW846 6010B 11/07-11/12/02 FCDCOIAO 
Dilution Factor: 1 Analysis Time..: 17:21 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

1.8 ~/k!3 -846 6010B 11/07-11/12/02 FCDCOlAl 
Dilution Factor: 1 Analysis Time..: 17:21 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

4 -7  mg/kg SW846 6010B 11/07-11/12/02 FCDCOlA2 
Dilution Factor: 1 Analysis Time..: 17:21 Analyst ID ..... : 002260 
Instrument ID..: I5 

Potassium 1090 J 5 92 ~/k!3 SW846 6010B 11/07-11/12/02 F(IM301A3 
Dilution Factor: 1 Analysis Time..: 17:21 Analyst ID. .... : 002260 
Instrument ID..: I5 

Silver 

Sodium 

1.2 , mg/kg SW846 6010B 11/07-11/12/02 FCDCOlA4 
Dilution Factor: 1 Analysis Time..: 17:21 Analyst ID ..... : 002260 
Instrument ID..: 15 

5 92 mg/kg SW846 6010B 11/07-11/12/02 FCDCOlAA 
Dilution Factor: 1 Analysis Time..: 17:21 Analyst ID ..... : 002260 
Instrument ID..: I5 

STL N o r t h  Canton 

(Continued on next page) 



DRAPER ADEN & ASSOCJATES JNC 

Client Sample ID: 5GP-817-8') 

TOTAL Metals 

Lot-Sample #...: A2K040189-013 Matrix ......... : SO 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 
Vanadium 26.7 5.9 Elm SW846 6010B 11/07-11/12/02 FUICOlAC 

Dilution Factor: 1 Analysis Time..: 17:21 Analyst ID. .... : 002260 
Instrument ID..: I5 

Zinc 

Mercury 

2.4 -/kg SW846 6010B 11/07-11/12/02 FCDCOlAD 

Dilution Factor: 1 Analysis Time..: 17:21 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

0.023 B 0.12 d k g  -846 7471A 11/07-11/08/02 FCDCOlAE 

Dilution Factor: 1 Analysis Time..: 11:33 Analyst ID . . . . .  : 001644 
Instrument ID..: H1 

NOTE (S) : 
Results and reporting limits have been adjusted for dry weigh. 

J Method blank contamination. The associated method blank comaim the large! analyte at a reportable level. 

0 Estimmed result. Result is less than RL 

STL Nor th  Canton 



DRAPER ADEN h ASSOCTATES INC 

Client Sample ID: 5~~-8(11-12') 

TOTAL Metals 

Lot-Sample #.-.: A2K040189-014 
Date Sampled ... : 10/31/02 16:05 Date Received..: 11/02/02 
% Moisture ..... : 17 

Matrix ....... : SO 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

Prep Batch #...: 2311117 
Aluminum 19600 J 24.0  kg -846 6010B 11/07-11/12/02 PCDCllAM 

Dilution Factor: 1 Analysis Time..: 17:26 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

Arsenic 

Lead 

1.2 mg/kg SW846 6010B 11/07-11/12/02 FCDC11AH 
Dilution Factor: 1 Analysis Time..: 17:26 Analyst ID . . . . .  : 002260 
Instrument ID..: 15 

0.36 -/kg SW846 6010B 11/07-11/12/02 FCDCllAJ 
Dilution Factor: 1 Analysis Time..: 17:26 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

Ant imony 1.2 B 7.2 mg/kg SW846 6010B 11/07-11/12/02 FCDCllAN 
Dilution Factor: 1 Analysis Time..: 17:26 Analyst ID . . . . .  : 002260 

Instrument ID..: I5 

Barium 61.4 J 24.0 q/kg SW846 6010B 11/07-11/12/02 FCDCllAP 
Dilution Factor: 1 Analysis Time..: 17:26 Analyst ID . . . . .  : 002260 

Instrument ID..: I5 

Selenium ND 0.60 mdkg SW846 6010B 11/07-11/12/02 FCDCllAK 
Dilution Factor: 1 Analysis Time..: 17:26 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

Beryllium 0.81 0.60 SW846 6010B 11/07-11/12/02 FCDCllAQ 
Dilution Factor: 1 Analysis Time..: 17:26 Analyst ID ..... : 002260 
Instrument ID..: I5 

Thallium ND 1.2 . mdkg SW846 6010B 11/07-11/12/02 FCDCllAL 
Dilution Factor: 1 Analysis Time..: 17:26 Analyst ID ..... : 002260 
Instrument ID..: I5 

Cadmium ND 0.60 d k g  SW846 6010B 11/07-11/12/02 FCDCllAR 
Dilution Factor: 1 Analysis Time..: 17:26 Analyst ID. .... : 002260 
Instrument ID..: I5 

Calcium 576 B 599 q/kg SW846 6010B 11/07-11/12/02 FCDCllAT 
Dilution Factor: 1 Analysis Time..: 17:26 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

( C e n t  inuet i  o n  n e x t  page )  

ST::, N o r t h  Canton 



DRAPER ADEN h ASSOCTAmS TNC 

Client Sample ID: 5GP-8(11-12') 

TOTAL Metals 

Lot-Sample #...: A2K040189-014 Matrix ..-...... : SO 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

Copper 

Iron 

(Ihsomium 26.9 

Coba 1 t 10.0 

14.8 

29000 

Magnesium 1560 

Manganese 372 

Nickel 11.0 

Potassium 1420 J 

Silver 

Sodium 

1.2 w/kg 
Dilution Factor: 1 

Instrument ID..: I5 

6.0 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

3.0  kg 
Dilution Factor: 1 

Instrument ID..: I5 

12.0 m g m  
Dilution Factor: 1 

Instrument ID..: I5 

599 mg/W 
Dilution Factor: 1 

Instrument ID..: I5 

1.8  kg 
Dilution Factor: 1 

Instrument ID..: I5 

4.8 -/kg 
Dilution Factor: 1 

Instrument ID..: I5 

599 mg/k9 
Dilution Factor: 1 

Instrument ID..: I5 

1.2 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

599 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDCllAU 
Analysis Time..: 17:26 Analyst ID. .... : 002260 

SW846 6010B 11/07-11/12/02 FCDCllAV 
Analysis Time..: 17:26 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDC11AW 
Analysis Time..: 17:26 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCllAX 
Analysis Time..: 17:26 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDCll~AO 
Analysis Time..: 17:26 Analyst ID . . . . .  : 002260 

-846 6010B 11/07-11/12/02 FCDCllAl 
Analysis Time..: 17:26 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDC11A2 
Analysis Time..: 17:26 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDC11A3 
Analysis Time..: 17:26 Analyst ID.....: 002260 

SW846 6010B ll/07-11/12/02 FCDCllA4 
Analysis Time..: 17:26 Analyst ID.. . . .: 002260 

SW846 6010B 11/07-11/12/02 FCDCllAA 
Analysis Time..: 17:26 Analyst ID ..... : 002260 

STL N o r t h  Canton 

(Cont inued on n e x t  page )  



DRAPER ADIm 6 ASSOCIATES INC 

Client Sample ID: 5GP-8(11-12') 

TOTAL Metals 

Lot-Sample #...: A2K040189-014 Matrix ......... : SO 

REPORTING PREPARATION - WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 
Vanadium 55.2 6.0 -/kg SW846 6010B 11/07-11/12/02 FCDCllAC 

Dilution Factor: 1 Analysis Time.',.: 17:26 Analyst ID ..... : 002260 
Instrument ID..: I5 

Zinc 

Mercury 

2.4  kg SW846 60108 11/07-11/12/02 FCDC11AD 
Dilution Factor: 1 Analysis Time..: 17r26 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

0-057 B 0.12  kg SW846 747lA 11/07-11/08/02 FCLX11AE 
Dilution Factor: 1 AnalysisTirne..:11:36 AnalystID . . . . .  :OD1644 
Instrument ID..: H1 

NOTE ( S )  : 
Results and reponing limits have been adjusted for dry weight. 

J M e h d  blank comaminalion. The associated method blank contains the targel analyle at a reponable level. 

€3 Estimated result. Result is less than RL. 

STL N o r t h  Can ton  



DRAPER ADEN & ASSOCIATES TNC 

Client Sample ID: 5GP-16 (3-4 ' ) 

TOTAL Metals 

Lot-Sample #..-:  A2K040189-015 Matrix ....... : SO 
Date Sampled ...I 10/31/02 17:OO Date Received..: 11/02/02 
% Moisture ..... : 19 

REPORTING PREPARATION - WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

Prep Batch #.. . :  2311117 
Aluminum 

Arsenic 

Lead 

Antimony 

Barium 

Selenium 

Beryl 1 ium 

Thall ium 

Cadmium 

Calcium 

24.8  kg 
Dilution Factor: 1 

Instrument ID..: I5 

1.2 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

0.37  kg 
Dilution Factor: 1 

Instrument ID..: I5 

7 -4 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

24.8 -/kg 
Dilution Factor: 1 

Instrument ID..: I5 

0.62 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

0.62 m g / k 9  
Dilution Factor: 1 

Instrument ID..: I5 

1.2 mg/ kg 
Dilution Factor: 1 

Instrument ID.. : I5 

0.62 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

620 m!3/kg 
Dilution Factor: 1 

I n s t n l m e n t  ID.. : 15 

SW846 6010B 11/07-11/12/02 FCDC2lAM 
Analysis Time..: 17:44 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDCZlAH 
Analysis Time..: 17:44 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 PCDC2lAJ 
Analysis Time..: 17:44 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDC2lAN 
Analysis Time..: 17:44 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FWC2lAP 
Analysis Time..: 17:44 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDC21AK 
Analysis Time..: 17:44 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDC2lAQ 
Analysis Time..: 17:44 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDC2lAL 
Analysis Time..: 17:44 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDC21AR 
Analysis Time..: 17:44 Analyst ID ..... : 002260 

-846 6010B 11/07-11/12/02 FCDC2lAT 
Analysis Time..: 17:44 Analyst ID . . . . .  : 002260 

STL N o r t h  Canton 



DRAPER ADEN & ASSOCIATES TNC 

Client Sample ID: 5GP-16 (3-4 ' ) 

TOTAL Metals 

Lot-Sample #...: AZK040189-015 Matrix ........- : SO 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 
Chromium 24.4 1.2 mg/kg 

Dilution Factor: 1 

Instrument ID..: I5 

SW846 6010B 11/07-11/12/02 FCDC2lAU 
Analysis Time..: 17:44 Analyst ID ..... : 002260 

Copper 

Iron 

Magnesium 

Manganese 

Nickel 

Potassium 

Silver 

Sodium 

Cobalt 8.2 

10.6 

28200 

812 

3 93 

6 -3 

561 B,J 

ND 

ND 

6.2 &kg 
Dilution Factor: 1 

Instrument ID..: I5 

3.1 &kg 
Dilution Factor: 1 

Instrument ID..: I5 

12 -4 w/kg 
Dilution Factor: 1 

Instrument ID..: I5 

620 q/kg 
Dilution Factor: I 

Instrument ID..: I5 

1.9 w/kg 
Dilution Factor: 1 

Instrument ID..: I5 

5.0 w/kg 
Dilution Factor: 1 

Instrument ID..: I5 

620 -/kg 
Dilution Factor: 1 

Instrument ID..: I5 

1.2 mdkg 
Dilution Factor: 1 

Instrument ID..: I5 

620 mg/kg 
Dilution Factor: 1 

Instrument ID.. : I5 

SW846 6010B 11/07-11/12/02 FCDC2lAV 
Analysis Time..: 17:44 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDC21AW 
Analysis Time..: 17:44 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDC21AO 
Analysis Time..: 17:44 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDC2lAl 
Analysis Time..: 17:44 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 PCDC21A2 
Analysis Time..: 17:44 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 PCDC2W 
Analysis Time..: 17:44 Analyst ID.....: 002260 

SW846 6010B 11/07-11/12/02 FCDC21A4 
Analysis Time..: 17:44 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDC21AA 
Analysis Time..: 17:44 Analyst ID ..... : 002260 

(Continued on next page) 

STIJ N o r t h  C a n t o n  



DRAPER ADEN & ASSOCIATES INC 

Cli.ent Sample ID: 5GP-16 (3-4 ' ) 

TOTAL Metals 

Lot-Sample #...: A2K040189-015 Matrix ..-...... : SO 

REPORTING PREPARATION- WORK 

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 
Vanadium 55.4 6 -2 -/kg Sn846 6010B 11/07-11/12/02 FCDC2lAC 

Dilution Factor: 1 Analysis Time..: 17:44 Analyst ID ..... : 002260 
Instrument ID..: I5 

Z i n c  20.2 2.5  kg SW846 6010B 11/07-11/12/02 FCDC2lAD 
Dilution Factor: 1 Analysis Time..: 17:44 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

Mercury 0.070 B 0.12 -/kg SW846 747lA 11/07-11/08/02 PCDC2lAE 
Dilution Factor: 1 Analysis Time..: 11:37 Analyst ID . . . . .  : 001644 
Instrument ID..: HI 

NoTE(S). 
Resub and reporting limits have been adjusted for dry weight. 

J Method blank contamination. The associated method blank contains the target analyle at a reponable level. 

B Estimated result. Result is less than RL 

STL North Canton 



DRAPER ADEN & ASSOCIATES INC 

Client Sample ID: 5GP-12(3-4') 

TOTAL Metals 

Lot-Sample #...: A2K040189-016 
Date Sampled ... : 10/31/02 16:40 Date Received..: 11/02/02 
% Moisture ..... : 20 

Matrix ....... : SO 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 

Prep Batch #... :  2311117 
Aluminum 

Arsenic 

Lead 

Antimony 

Barium 

Selenium 

Beryllium 

Thallium 

Cadmium 

Calcium 

25.0 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

1.2 mg/k!3 
Dilution Factor: 1 

Instrument ID..: I5 

0.37 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

7.5 mg/kg 
Dilution Factor: 1 

Instrument ID..; I5 

25.0 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

0.62 WJ/ kg 
Dilution Factor: 1 

Instrument ID..: I5 

0 -62 %/kg 
Dilution Factor: 1 

Instrument ID..: I5 

1.2 mdkg 
Dilution Factor: 1 

Instrument ID..: I5 

0.62 mg/kg 
Dilution Factor: 1 

Instrument ID..: 15 

624 m d k g  
Dilution Factor: 1 

Instnlment ID. : I5 

SW846 6010B 11/07-11/12/02 FCDC41AM 
Analysis Time..: 17:49 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDC4lAH 
Analysis Time..: 17:49 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDC4lAN 
Analysis Time..: 17:49 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 F(IDC4lAP 
Analysis Time..: 17:49 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDC41AK 
Analysis Time..: 17:49 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDC41AQ 
Analysis Time..: 17:49 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDC41AL 
Analysis Time..: 17:49 Analyst ID. .... : 002260 

SW846 6010B 11/07-11/12/02 FCDC41AR 
Analysis Time..: 17:49 Analyst ID. .... : 002260 

-846 6010B 11/07-11/12/02 FCDC41AT 
Analysis Time..: 17:49 Analyst ID ..... : 002260 

STL N o r t h  Canton 



DRAPER A D E X  h ASSOCIATES I N C  

C l i e n t  Sample I D :  SGP-  12  (3-4 ' ) 

TOTAL M e t a l s  

Lot-Sample #. . . : A2K040189-016 Matrix ......... : SO 

REPORTING PREPARATION- WORK 

PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 
Chromium 27 .0  1 - 2  -/kg Sn846 6010B 11/07-11/12/02 Po(14lAU 

C o b a l t  

Copper 

Iron 

Magnesium 

Manganese 

N i c k e l  

P o t a s s i u m  

S i l v e r  

Sodium 

Dilution Factor: 1 

Instrument ID..: I5 

6.2   kg 
Dilution Factor: 1 

Instrument ID..: I5 

3 . 1  &kg 
Dilution Factor: 1 

Instrument ID..: I5 

33400 1 2 . 5  -/kg 
Dilution Factor: 1 

Instrument ID..: I5 

624 K d k g  
Dilution Factor: 1 

Instrument ID.. : I5 

1 - 9  M k g  
Dilution Factor: 1 

Instrument ID..: 15 

5 .0   kg 
Dilution Factor: 1 

Instrument ID..: I5 

915 J 624 WIkg 
Dilution Factor: 1 

Instrument ID,.: I5 

1 . 2  mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

624 mg/kg 
Dilution Factor: 1 

Instrument ID..: I5 

Analysis Time..: 17:49 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02 FCDC4lAV 
Analysis Time..: 17:49 Analyst ID . . . . .  : 002260 

SW846 6010B 11/07-11/12/02 FCDC4lAW 
AnalysisTime..:17:49 AnalystID . . . . .  :002260 

SU846 6010B 11/07-11/12/02 FCDC4lAX 
Analysis Time..: 17:49 Analyst ID . . . . .  : 002260 

SU846 6010B 11/07-11/12/02 FCDC4lAO 
Analysis Time..: 17:49 Analyst ID . . . . .  : 002260 

Sn846 6010B 11/07-11/12/02 FCDC41A1 
Analysis Time..: 17:49 Analyst ID . . . . .  : 002260 

Sn846 6010B 11/07-11/12/02 FCDC41A2 
Analysis Time..: 17:49 Analyst ID ..... : 002260 

Sn846 60108 11/07-11/12/02 F(IDC4UU 

AnalysisTime..:17:49 AnalystID ..... :002260 

SW846 6010B 11/07-11/12/02  FCDC41A4 
Analysis Time..: 17:49 Analyst ID ..... : 002260 

SW846 6010B 11/07-11/12/02  FCDC41A.A 
Analysis Time..: 17:49 Analyst ID ..... : 002260 

(Con t inued  o n  next p a g e )  

STI, N o r t h  C a n t o n  



DRAPER ADEN & ASSOCIATES I N C  

Client Sample I D :  5 G P - 1 2  ( 3 - 4  ' ) 

TOTAL Metals 

Lot-Sample #...I A2K040189-016 Matrix .-....... : SO 

REPORTING PREPARATION- WORK 
PARAMETER RESULT LIMIT UNITS METHOD ANALYSIS DATE ORDER # 
Vanadium 61.8 6 -2 -/kg SW846 6010B 11/07-11/12/02 FCDC41AC 

Dilution Factor: 1 Analysis Time..: 17:49 Analyst ID. .... : 002260 
Instrument ID..: I5 

Zinc 32.1 2 -5  kg -846 6010B 11/07-11/12/02 PCDC41AD 
Dilution Factor: 1 Analysis Time..: 17:49 Analyst ID . . . . .  : 002260 
Instrument ID..: I5 

Mercury 0-049 B 0.12 W/kg SW846 7471A 11/07-11/08/02 PCDC41AE 
Dilution Factor: 1 Analysis Time..: 11:38 Analyst ID . . . . .  : 001644 
Instrument ID..: H1 

NoTe (S) : 
Results and reponing limits have been adjusled for dry weight. 

J Method blank conlaminalion. The associated method blank contains the target analyle a1 a reponable level. 

B Estimated result. Result is less than RL. 

STL N o r t h  Canton 



DRnPER ALIEN & ASSOCIA'IXS INC 

Client Sample ID: 7 G P - l ( 1 - - 3 ' )  

General Chemistry 

Lot-Sample #...: A2K040189-001 Work Order #...: FCDAQ 
Date Sampled ... : 1 1 / 0 1 / 0 2  10:OO Date Received..: 1 1 / 0 2 / 0 2  

% Moisture ..... : 1 5  

Matrix ...-..... : SO 

PREPARATION- PREP 
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH # 
Cyanide, Total ND 0 . 5 9  mg/kg SW846 9012A 1 1 / 0 9 / 0 2  2313125 

Dilution Factor: 1 

Percent Solids 8 5 - 3  J 1 0 . 0  % MCAWW 1 6 0 . 3  MOD 11/05-11 /06 /02  2310319 
Dilution Factor: 1 

NOTE ( S )  : 

RL Reporting Limit 

Results and reporling limits have been adjusled for dry weigh 

J Method blank conlamination. The associated method blank contains the target analye at a reportable level. 

STL N o r t h  Canton 



DRAPER ADEN 6 ASSOCTATES INC 

Client Sample ID: 7 G P - 2 ( 8 - 1 2 ' )  

General Chemistry 

Lot-Sample #...:  A2K040189-002 Work Order #...: FCDA5 Matrix. - 
Date Sampled ... : 1 1 / 0 1 / 0 2  1 0 : 4 0  Date Received..: 1 1 / 0 2 / 0 2  

% Moisture ..... : 1 8  

PREPARATION- P R E P  
PARAMETER RESULT RL U N I T S  METHOD ANALYSIS DATE BATCH # 

C y a n i d e ,  To ta l  ND 0 . 6 1  rng/kg SW846 901ZA 1 1 / 0 9 / 0 2  2313125 
Dilution Factor: 1 

Percent Solids 82.3 J 10-0 % 

Dilution Factor: 1 

MCAWW 160-3 MOD 11/05-11/06/02 2310319 

NOTE (S) : 
RL Repotting Limit 

Results and reporting limits have been adjmed for dry weight. 

J Method blank contamination. The associated method blank contains the target analyte at a reponable level. 

1 STL North Canton  



DRAPER ADEN & ILSSOCTATES INC 

Client Sample I D :  7GP-2 (13 -5-14 -5') 

General Chemistry 

Lot-Sample #...: A2K040189-003 Work Order #. . - :  FCDA7 
Date Sampled..-: 11/01/02 11:05 Date Received.-: 11/02/02 
% Moisture ....- : 18 

Matrix ......... : SO 

PREPARATION- PREP 

PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH # 

Cyanide, Total ND 0.61 mg/kg SW846 9012A 11/09/02 2313125 
Dilution Factor: I 

Percent Sol ids 82.3 J 10.0 % MCAWH 160.3 MOD 11/05-11/06/02 2310319 

Dilution Factor: 1 

NOTE (S) : 
RL Repwling Limit 

Results and reporting limits have been adjusted for dry weight. 

J Method blank contamination. The associated method blank contains the targel analyte at a repomable level. 

STL North Canton 



DRAPER ADEN & ASSOClATES I N C  

Client Sample ID: 7GP-3 (10- 11 ' 

General Chemistry 

Lot-Sample #. . . :  A2K040189-004 Work Order #... :  FCDCC 
Date Sampled ... : 11/01/02 11:25 Date Received..: 11/02/02 
% Moisture ..... : 21 

Matrix .....-... : SO 

PREPARATION- PREP 

PARAMETER RESULT RL U N I T S  METHOD ANALYSIS DATE BATCH # 

Cyanide, Total 0.69 0.63 -/kg SW846 9012A 11/09/02 2313125 
Dilution Factor: 1 

Percent Solids 79.2 J 10.0 % MCAWW 160.3 MOD 11/05-11/06/02 2310319 

Dilution Factor: 1 

NOTB(S) : 
RL Reporting Limit 

Results and reporting limits have been adjusted for dry weight. 

J Method blank contamination, The associated mahod blank cornaim rhe target analyte at a reportable level. 

STL North Canton  



DRAPER ADEN & ASSOCIATES I N C  

Client Sample ID:  7 G P -  8  ( 5 -  8 '  ) 

General Chemistry 

Lot-Sample #...: A2K040189-005  Work Order #... :  FCDCE 
Date Sampled.-.: 1 1 / 0 1 / 0 2  1 2 : 1 5  Date Received..: 1 1 / 0 2 / 0 2  

% Moisture ..... : 1 9  

Matrix ...-..... : SO 

PREPARATION- PREP 
PARAMETER RESLkT RL UNITS METHOD ANALYSIS DATE BATCH # 

Cyanide, Total ND 0 . 6 2  mq/kg SW846 9012A 1 1 / 0 9 / 0 2  2 3 1 3 1 2 5  

Dilution Factor: 1 

Percent Solids 80.9 J 10.0 % MCAWW 160.3 MOD 11/05-11/06/02 2310319 

Dilution Factor: 1 

NOTE (S) : --- 

R L  Reporting Limit 

Results and reporting limits have been adjusted for dry weight. 

J Method blank contamination. The associaled method blank contains the target analyte at a reportable level. 

STL N o r t h  C a n t o n  



DRAPER ADEN h ASSOCIATES INC 

Client Sample ID: 7GP-5(6-11') 

General Chemistry 

Lot-Sample #I...: A2K040189-006 Work Order #...: FCDCG 
Date Sampled ... : 11/01/02 12:50 Date Received..: 11/02/02 
% Moisture ..... : 17 

Matrix ....-.... : SO 

PREPARATION- PREP 

PARAMETER RESULT R La UNITS METHOD ANALYSIS DATE BATCH # 

Cyanide, Total ND 0.60 mg/kg SW846 9012A 11/11-11/12/02 2315220 
Dilution Factor: 1 

Percent Solids 83.0 J 10.0 % MCAWW 160.3 MOD 11/05-11/06/02 2310319 

Dilution Factor: 1 

NOTE ( S )  : 

RL Reponing Limit 

Results and reporting limits have been adjusied for dry weight. 

J Method blank contamination. The arrociated method blank contains the targa analye at a reponable level 

STLI North Canton 



DRnPER ADEN & ASSOCIATES INC 

Client Sample I D :  7 G P - 1 6  ( 3 - 4  ' ) 

General Chemistry 

Lot-Sample #...: A2K040189-007 Work Order #...: FCDCL Matrix ........- : SO 
Date Sampled ...I 11/01/02 13:30 Date Received..: 11/02/02 
% Moisture ...,. : 17 

PREPARATION- PREP 
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH # 

Cyanide, Total ND 0.60 mg/kg SW846 9012A 11/09/02 2313125 
Dilution Factor: 1 

Percent Solids 83.0 J 10.0 k MCAWW 160.3 MOD 11/05-11/06/02 2310319 

Dilution Factor: 1 

RL Reporting Limit 

Results and reporting limits haw been adjusted for dry weight. 

J M e W  blank conlaminalion. The associated method blank contains t k  target analyle at a reporlable level. 

STL North Canton 



DRAPER ADEN & ASSOCIATES INC 

C l i e n t  S a m p l e  I D :  7 G P - 4  ( 3 -  4 ) 

General Chemistry 

Lot-Sample #...: A2K040189-008 Work Order #...: FCDCP 
Date Sampled ... : 1 1 / 0 1 / 0 2  1 3 : 4 5  Date Received..: 1 1 / 0 2 / 0 2  

% Moisture . . .-. : 1 5  

Matrix ......... : SO 

PREPARATION- PREP 

PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH # 

C y a n i d e ,  T o t a l  ND 0 . 5 9  mg/kg SW846 9012A l l / l l - 1 1 / 1 2 / 0 2  2 3 1 5 2 2 0  
Dilution Factor: 1 

Percent Solids 85.4 J 10.0 % MCAWW 160.3 MOD 11/05-11/06/02 2310319 
Dilution Factor: 1 

NoTE(S) : - 
RL Reporting Limit 

Resulfs and reporring limits have been adjusted fw dry weight. 

J Method blank conlaminalion. The aSS0cilKi method blank contains the target analyte at a reporfable level. 

STL North Canton 



DRAPER ADEN h ASSOCIATES INC 

Client Sample ID: 5GP-l(1-2') 

General Chemistry 

Lot-Sample # . . - :  A2K040189-009 Work Order # . - . I  FCDCQ 
Date Sampled ...I 10/31/02 13:lO Date Received..: 11/02/02 
% Moisture ..... : 19 

Matrix ......... : SO 

PREPARATION- PREP 
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH # 

Cyanide, Total ND 0.62 mg/kg SW846 9012A 11/11-11/12/02 2315220 
Dilution Factor: 1 

Percent Solids 80.9 J 10.0 %- MCAWW 160.3 MOD 11/05-11/06/02 2310319 
Dilution Factor: 1 

NOTE (S) : 
RL Reporling Limit 

Results and repwling limits have been adjusted lor dry weight. 

J Method blank comamination. The associated method blank comaim the target analyle al a reponable level 

STL, N o r t h  C a n t o n  



DRAPER ADEN & ASSOCIATES INC 

Client Sample ID: 5GP-l(9-10') 

General Chemistry 

Lot-Sample #...I A2K040189-010 Work Order #...: FCDCT 
Date Sampled ... : 10/31/02 13:lO Date Received..: 11/02/02 

k Moisture ..... : 15 

Matrix .......-. : SO 

PREPARATION- PREP 
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH # 

Cyanide, Total 0.13 B 0.59 mg/kg SW846 9012A 11/11-11/12/02 2315220 
Dilution Factor: 1 

Percent Solids 85.4 J 10.0 2 MCAWW 160.3 MOD 11/05-11/06/02 2310319 

Dilution Factor: 1 

NOTE (S) : 
RL Reponing Limit 

Results and reporling limits have been adjusled for dry weight. 

B Estimated result. Result is less than RL. 

J Method blank contamination. The associated method blank contains the t a r e  analye a1 a reportable level. 

1 STL North Canton 



DRAPER ADEN & S S O C I A T E S  I N C  

Client Sample ID: 5GP-6 (10-11') 

General Chemistry 

Lot-Sample #.. . :  A2K040189-011 Work Order #...: FCDCW 
Date Sampled ... : 10/31/02 13:50 Date Received..: 11/02/02 
% Moisture ..... : 17 

Matrix ......... : SO 

PREPARATION- PREP 
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH # 

Cyanide, Total 0.11 B 0.60 mg/kg SW846 9012A 11/11-11/12/02 2315220 
Dilution Factor: 1 

Percent Solids 82.8 J 10.0 % 

Dilution Factor: 1 

MCAWW 160.3 MOD 11/05-11/06/02 2310319 

NOTE (S) : 
RL Reporting Limit 

Results and reporting limits have been adjusted for dry weight 

B Eslimated result. Result is less than RL. 

J Method blank contamination. The associated method blank contains the targel a ~ l y t e  at a rqortable level. 

STL N o r t h  Canton 



DRnPER ADEN & ASSOCIATES INC 

Client Sample ID: 5GP-3(9-10') 

General memistry 

Lot-Sample #...: A2K040189-012 Work Order #...: FCDCX 
Date Sampled.-.: 10/31/02 14:30 Date Received..: 11/02/02 
% Moisture ..... : 18 

Matrix ..-...... : SO 

PREPARATION- PREP 

PARAMETER RESULT RL F I T S  METHOD ANALYSIS DATE BATCH # 

Cyanide, Total ND 0.61 mg/kg SW846 9012A 11/11-11/12/02 2315220 
Dilution Factor: 1 

Percent Solids 82.1 J 10.0 0 MCAWW 160.3 MOD 11/05-11/06/02 2310319 
Dilution Factor: 1 

NOTE (S) : 
RL Reporting Limit 

Results and reporting limits have been adjvned for dry weight. 

J Method blank contamination. The associated method blank conlaim the target analyle at a repmlable level. 

STL North Canton  



DRAPER ADEN & ASSOCIATES INC 

Client Sample ID: 5GP-8(7-8') 

General Chemistry 

Lot-Sample #...: A2K040189-013 Work Order #...: FCDCO Matrix ........- : SO 
Date Sampled ... : 10/31/02 15:50 Date Received..: 11/02/02 
% Moisture ...-. : 16 

PREPARATION- PREP 
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH # 

Cyanide, Tot.al ND 0.59 mg/kg SW846 9012A 11/11-11/12/02 2315220 

Dilution Factor: 1 

Percent Sol ids 84.5 J 10.0 %- MCAWW 160.3 MOD 11/05-11/06/02 2310319 
Dilution Factor: 1 

NOTE(S) : 
RL Reporting Limit 

Results and reporting IimiIs have been adjusted 101 dry weight. 

J Method blank contamination. The associated method blank contains the tar@ analyte at a reportable level. 

STL N o r t h  Canton 



DRnPER ADEN & ASSOCIATES INC 

Client Sample ID: 5GP-8(11-12') 

General Chemistry 

Lot-Sample #...: A2K040189-014 Work Order #. - . :  FCDCl 
Date Sampled ... : 10/31/02 16:05 Date Received..: 11/02/02 
% Moisture ..... : 17 

Matrix .....-... : SO 

PREPARATION- PREP 
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH # 

Cyanide, Total ND 0.60 mg/kg SW846 9012A 11/11-11/12/02 2315220 

Dilution Factor: 1 

Percent Solids 83.5 J 10.0 2 
Dilution Factor: 1 

MCAWW 160.3 MOD 11/05-11/06/02 2310319 

NOTE(S) : 
RL Reponing Limit 

Results and reporting limits have been adjusted for dry weight. 

J Melhod blank comamination. The associated method blank cardaim the target analyte a a reponable level. 

STL North Canton 



DRAPER ADEN & ASSOCIATES INC 

Client Sample ID: 5GP-16(3-4') 

General Chemistry 

Lot-Sample #...: A2K040189-015 Work Order #...: FCDC2 
Date Sampled ... : 10/31/02 17:OO Date Received..: 11/02/02 
% Moisture ...-. : 19 

Matrix ....--... : SO 

PREPARATION- PREP 
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH # 

Cyanide, Total ND 0.62 mg/kg 68846 9012A 11/11-11/12/02 2315220 
D i l u t i o n  F a c t o r :  1 

Percent Solids 80.7 J 10.0 %. MCAWW 160.3 MOD 11/05-11/06/02 2310319 
D i l u t i o n  F a c t o r :  1 

NoTe(S) : 
RL Reporting Limit 

Results and reporting limits have been adjrnred for dry weigin. 

J Method blank comamination. The associated method blank contains the larger a ~ l y l e  a1 a reportable level. 

STL N o r t h  Can ton  



DRAPER ADEN h ASSOCIATES INC 

Cl  ient Sample I D :  5GP-12 ( 3 - 4  ' ) 

General Chemistry 

Lot-Sample #...: AZK040189-016 Work Order #...: FCDC4 
Date Sampled ...I 10/31/02 16:40 Date Received-.: 11/02/02 
% Moisture ..... : 20 

Matrix.. . . . . . . . : SO 

PREPARATION- PREP 
PARAMETER RESULT RL UNITS METHOD ANALYSIS DATE BATCH # 

Cyanide, Total NU 0.62 mg/kg SW846 9012A 11/11-11/12/02 2315220 

Dilution Factor: 1 

Percent Solids 80.1 J 10.0 % MCAWW 160.3 MOD 11/05-11/06/02 2310319 

Dilution Factor: 1 

NOTE(S) : 
RL Reponing Limit 

Results and reponing limits have been adjtmd fw dry weight. 

J Method blank contaminaiion. The associated method blank contains the target analyie a a reportable level 

STL North Canton 



APPENDIX C 

WASTE CHARACTERIZATION LABORATORY ANALYTICAL RESULTS 



CHAIN OF CUSTC ' RECORD 

doorator{ La-cas(er Laboratones, Inc. 2425 New Holland Plke, Lancaster, PA 17605-2425 (717) 656-2300 

P 

Consultant: Draper Aden Assoclales [[TI- RFAAP 
Ann: Jane1 C. Fraz~er 
Address: 2206 Soulh Mam Street Locallon: Monlgomey County. V ~ r g ~ n ~ a  

Blacksburg, Virgmia 24060 

Phone: (540) 552.0444 Event: HWMU-5 and HWMU-7 lnvesl~galion 
Fax: (540) 552-0291 OAA JN: 802271 -01 

Lab JN: 

. h n l  Draper Aden Assoc~ales 
Ill? Andy Kassoffi Ross Mlller 
iddress 2205 Soulh Maln Slreel 

Blacksburg. V ~ r g ~ n ~ a  24060 
'hone (540) 552-0444 
ax 1540) 552-0291 
3 x 1540) 552-0291 

Project Speclllc (PS) or Batch (8 )  QC: 04 00 
Sample Collecllon lor  Project Complete? (See Note 1) 

mrrs Ow - 

~ a r r r :  Fm 6~ 
Tracklng Number: 

Box 2. Preservatlve 
A HCL F F~llered 

8 HNO, F ZnAc G Grab 

C HISO, G Other (Specify) Box 5: Sample Contalner Type C Compos~le 

301 1 Matrix 
S ' N  Surface Waler T Tr~p Blank 
( - 4 '  > r i  Gioundwaler E Equipment Blank 

L Leachale P Product 

S Sc,! 0 Other 

Copy l o  Consultant: Dm Ow 
8111: Main O h -  
Preserved and shlpped o n  Ice: M m m  Ow 0 NaHSO4 H None V VOA I 

G Clear Glass I 
GENERAL NOTES: See attached taraet analyle Ilst. Full TCL List for a l l  
analvtes, using SW846 Test Methods (8270C. 8081A, 80821 

ontalnel 

E 
F Sample ID 1 

iiecetbed ny !ab ~n Good Condllon - Yes - No Custody Seal Intact - Yes - No Temperalure upon arrival - Rece~veil on Ice Y e s  No 

Describe Croblems, 11 any 

T~me Reauesleo 

30 DYS ORG'6 
MTHS INORG 



CHAIN OF CUS' ' Y  RECORD -- 
Laboratory: Lancaster Laboratories. Inc. 2425 New Holland Pike. Lancasler. PA 17605.2425 (71 7) 656-2300 

Prolect Speclflc (PS) or Balch (8)  QC: BPS 0 8  

Sample Collection for Project Complete? (See Note 1) 

- 
Client Draper Aden Assoc~ales 
Ann Andy Kassoffl Ross Mlller 
Address 2206 South Main Slreel 

Ulacksburg Vlrgln~a 24060 
Phone (540) 552-0444 
Fax (540) 552.0291 
Fax (540) 552-0291 

Box 1 Matrix 
SLV Surface Water T Trip Blank 
G.L Groundwater E Equlpmenl Blank 

.r~chate P Product 
S 3g11 0 Other 

Consultant: Draper Aden Assoc~ales 
Ann: Janet C. Frazler 
Address: 2206 South Matn Street 

Blacksburg. Vtrglnk 24060 
Phone: (540) 552-0444 
Fax: (540) 552-0291 

1 ~oca t lon :  Montgomery Counly. Virg~n~a mn?; Om 

carrier: F E ~  o< 
Tracking Number: 

Event: HWMU-5 and HWMU-7 lnvesl~gal~on 
DAA JN: 802271-01 
Lab JN: 

Box 2: Presewatlve 
A HCL 
0 HNO, 

C HISO, 

D NaHS04 

F F~tered ; ;c~ 
1 llype 

U UnAllered G Grab 

G Other (Spec~fy) Box 5: Sample Container Type C Compos~te 

Copy to Consultant: Bm OH) 
8111: Dam Ocmwo* 

Preserved and shlpped o n  Ice: 8 . n ~  o m  H None V VOA 
:G Clear - I 

Box 4 -Sample Type 
Box 3 . FllteredlUnfl l ter~d 

J 
GENERAL NOTES: See attached ta r~e tana ty ts  IISI. Full TCL List for all analvte: 
usina SW846 Test Methods (8270C. BOBIA, 8082) 

wulred pH of Sample 

Box 2 - Presewatlve 
-Sample Contalner 

7 

Sample ID 

A 

Cllents Speclal Inslructlons: 

Recewed by lab 1" Good Condltlon Y e s  - No Custody Seal I n l a c l  Yes - No Temperalure upon arnval -- Recelved on Ice - Yes - No 

Descr~be oroblems. 'f  anv. 

, Sample Storage 
T~me Requeste: 

30 DYS ORG 5 
MTHS INORG 



Lancaster Laboratories 
-- -. 

Where quality is a science. 

Page 1 of 2 

Lancaster Laboratories Sample No. SW 3933082 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:38 
Discard: 12/26/2002 
HWMU-5 Composite Soil Sample 
HWMU-5 & HWMU-7 ~nvestigation 

MWMU5 

CAT 
No. 

00111 

00394 

00496 

00542 

01121 

01122 
01123 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 
Dry Method 

Analysis Name CAS Number Result Detection 
Limit 

Moisture n.a. 15.3 0.50 
"Moisture" represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported above is on an 
as-received basis. 
PH n.a. 7.38 0.010 
The pH was performed on a 1:l slurry (25 gms. of sample and 25 ml. 
of deionized water) after being tumbled for 30 min. 
Corrosivity n.a. See Below 
Corrosivity : 
The pH of a 1:l slurry (with deionized water) was 7.38 indicating 
that the waste is not corrosive. 
A waste is corrosive if it exhibits a pH equal to or less than 2 
or equal to or greater than 12.5. 
Ignitability n.a. See Below 
The sample did not spontaneously ignite when exposed to air or water. 
The sample did not ignite by friction. 
The sample vapors did not ignite when exposed to a flame using a 
closed cup apparatus. 
Reactivity n.a. See Below 
Reactivity: 
The sample was extracted by the interim method described in sw 846, 
Chapter 7.3. This solution was analyzed for cyanide and sulfide. 
This waste is not considered reactive and hazardous because it does 
not generate a quantity of hydrogen cyanide exceeding 250 mg/kg or 
hydrogen sulfide exceeding 500 mg/kg. These interim threshold limits were 
established by the Solid Waste Branch of EPA, July, 1992. These results 
do not reflect total cyanide or total sulfide. 
Sulfide (Reactivity) n.a. N.D. 27. 
Cyanide (Reactivity) n.a. N. D. 98. 

CAT 
\'3. Analysis Name 

Dilution 
Units Factor 

See Below 1 

See Below 1 

See Below 1 

Laboratory Chronicle 
Analysis 

Method Trial# Date and Time Analyst 
Dilution 
Factor 

Lancaster Laboratories. lnc 
NE rJI 2425  New Holiand Pike . - . - . . . -. - . . 

PO Eox lidlih 
L znr,~ster P.4 17605-2425 
717 b55-2?(:G F. IX 717-556 2681 2216 Rev. 9li1100 



Lancaster Laboratories 
Where quality is a science. 

Page 2 of 2 

Lancaster Laboratories Sample No. SW 3933082 

Collected:11/01/2002 13:55 Account Number: 11200 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:38 
Discard: 12/26/2002 
HWMU-5 Composite Soil Sample 
HWMU-5 & HWMU-7 Investigation 

SDG#: RARO1-20 
Moisture 

PH 

Corrosivity 
~gnitability 
Reactivity 
Sulfide (Reactivity) 
Cyanide (Reactivity) 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

EPA 160.3 modified 1 11/07/2002 09:55 Nadine Fegley 
SW-846 9045C 1 11/05/2002 16:35 Luz M Groff 
(modified) 
SW-846 Chapter 7 1 11/05/2002 16:35 Luz M Groff 
40 CFR 261.21 1 11/15/2002 18:50 Justin M Bowers 
SW-846 Chapter 7.3 1 11/15/2002 07:40 Susan E Hibner 
SW-846 9034 1 11/15/2002 07:40 Susan E Hibner 
SW-846 9012A 1 11/15/2002 21:03 Venia B McFadden 
(modified) 

Lancaster Laboratories, lnc 
2425 New i ic l land Pike 
PO Box 12425 
!Lar:ca~ter. PA 17605-2425 
717-656-2300 Fax 717-655-2587 2215 Rev. 9!11/00 



P Lancaster Laboratories 
Where quality is a science. ' 

Page 1 of 3 

Lancaster Laboratories Sample No. 

Account Number: 1 1 2 0 0  

Submitted: 1 1 / 0 2 / 2 0 0 2  1 0 : 2 0  

Reported: 1 1 / 2 5 / 2 0 0 2  at 1 4 : 3 8  

Discard: 1 2 / 2 6 / 2 0 0 2  

H W M U - 5  Composite Soil Sample 
TCLP NON-VOLATILE EXTRACTION 
H W M U - 5  & H W M U - 7  Investigation 

Draper Aden Associates, Inc. 
2 2 0 6  South Main Street 
Blacksburg VA 24060  

As Received 
As Received Method 

Analysis Name CASNumber Result Detection 
Limit 

Mercury 7439-97-6 N.D. 0.000079 

The metal analyses were performed on a non-volatile leachate prepared 
according to the procedure specified in SW-846, Chapter 7.4 (Revision 3, 
December, 1994). A sample is considered to have failed the Toxicity 
Characteristic (TC) test and is considered a hazardous waste if any of the 
metal concentrations (mg/l) in the leachate exceed the following maxima 

CAT 
No. 

00259 

01335 

01336 

01746 

01749 

01751 

01755 

01766 

00950 

01972 

01973 

01974 

01975 

01976 

01977 

01978 

00952 

01979 

01980 

r)0949 

1 3 3 2 4  

Dilution 
Units Factor 

(100 times the Primary Drinking Water Standards): 

Arsenic 
Barium 

Arsenic 
Selenium 
Barium 
Cadmium 
Chromium 
Lead 
Silver 

5.0 Cadmium 1.0 Lead 5.0 

100.0 Chromium 5.0 Mercury 0.2 

7440-38-2 0.0091 J 

7782-49-2 N.D. 
7440-39-3 0.714 

7440-43-9 N.D. 
7440-47-3 N.D. 
7439-92-1 0.0116 J 

7440-22-4 N.D. 

Selenium 1.0 

Silver 5.0 

0.0049 

0.0048 

0.00044 

0.00094 

0.0020 

0.0089 

0.0014 

TCLP Pesticides 

58-89-9 N.D. 
76-44-8 N.D. 
1024-57-3 N.D. 
72-43-5 N.D. 
72-20-8 N.D. 
57-74-9 N. D. 
8001-35-2 N.D. 

Gamma BHC - Lindane 
Hept achlor 
Heptachlor Epoxide 
Methoxychlor 
Endrin 
Chlordane 
Toxaphene 

TCLP Herbicides 

94-75-7 N.D. 
93-72-1 N. D. 

TCLP Acid Base/Neutrals 

Lanraster Laboratnr~e;. I n i  
rvl 2425  N e w  Holland Pike 

2116 Rev 9:11/00 



La ncaster Laboratories 
Where quality is a science. 

Lancaster Laboratories Sample No. 

Submitted: 11/02/2002 10:20 

Reported: 11/25/2002 at 14:38 
Discard: 12/26/2002 
HWMU-5 Composite Soil Sample 
TCLP NON-VOLATILE EXTMCTION 
HWMU-5 & HWMU-7 Investigation 

M5NVE 

CAT 

No. 

03325 
03326 

03327 

03328 
03329 
03330 
03331 
03332 
03333 
03334 
03335 

CAT 
NO. 
00259 
01335 
01336 
01746 
01749 
01751 
01755 
01766 
00950 
00952 
00949 
00816 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Page 2 of 3 

As Received 

As Received Method 

Analysis Name CAS Number Result Detection 
Limit 

1,4-Dichlorobenzene 106-46-7 N. D. 0.0020 

2-Methylphenol 95-48-7 N. D. 0.0020 
4-Methylphenol 106-44-5 N.D. 0.0040 

3-Methylphenol and 4-methylphenol cannot be resolved under the 
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds. 
Hexachloroethane 67-72-1 N.D. 0.0020 

Nitrobenzene 98-95-3 N.D. 0.0020 
Hexachlorobutadiene 87-68-3 N.D. 0.0020 
2,4,6-Trichlorophenol 88-06-2 N. D. 0.0020 
2,4,5-Trichlorophenol 95-95-4 N.D. 0.0020 

2,4-Dinitrotoluene 121-14-2 N.D. 0.0020 
Hexachlorobenzene 118-74-1 N.D. 0.0020 
Pentachlorophenol 87-86-5 N.D. 0.0060 

Analysis Name 
Mercury 
Arsenic 
Selenium 
Barium 
Cadmium 
Chromium 
Lead 
Silver 
TCLP Pesticides 
TCLP Herbicides 
TCLP Acid Base/Neutrals 
Water Sample Herbicide 
Extract 
Water Sample Pest. 
Extraction 
TCLP Non-volatile 
Extraction 

Laboratory 

Method 
SW-846 7470A 
SW-846 6010B 
SW-846 6010B 
SW-846 6010B 
SW-846 6010B 
SW-846 6010B 
SW-846 6010B 
SW-846 6010B 
SW-846 8081A 
SW-846 8151A 
SW-846 8270C 
SW-846 8151A 

Chronicle 
Analysis 

Trial# Date and Time 
1 11/08/2002 06:52 
1 11/11/2002 03:40 
1 11/12/2002 06:42 
1 11/11/2002 03:40 
1 11/12/2002 06:42 
1 11/12/2002 06:42 
1 11/12/2002 06:42 
1 11/11/2002 03:40 
1 11/08/2002 13:04 
1 11/09/2002 02:40 
1 11/08/2002 15:54 
1 11/08/2002 08:25 

Dilution 
Units Factor 

Analyst 
Deborah A Krady 
Donna R Sackett 
Donna R Sackett 
Donna R Sackett 
Donna R Sackett 
Donna R Sackett 
Donna R Sackett 
Donna R Sackett 
Douglas D Seitz 
Michele D Hamilton 
Chad A Moline 
Amanda W Herr 

Sharon L Jones 

Carlene A   and is 

Dilution 
Factor 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Lancaster Laboratories. lnc 

nn F nn a E a 2425 N e w  Holland Pike ...-.-.--.. 
PO Eox 12425 
Lanraster, FA 17605.2425 
717-656-2300 Fax. 717-656-2681 2216 Rev. 9111i00 



Lancaster Laboratories 
Where quality Is a science. 

Lancaster Laboratories Sample No. TL 3933083 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:38 
Discard: 12/26/2002 
HWML-5 Composite Soil Sample 
TCLP NON-VOLATILE EXTRACTION 
HWMU-5 & HWMU-7 Investigation 

M5NVE SDG# : RARO 1 - 2 1 
0 4 7 3 1  TCLP L e a c h a t e  E x t r a c t i o n  SW-846 3510C 
0 5 7 0 5  WW/TL SW 8 4 6  I C P  D i g e s t  SW-846 3010A 

( t o t )  
0 5 7 1 3  WW SW846 Hg D i g e s t  SW-846 7470A 

Lancaster Laboratories. lnc 

NI h3 E 2425 N e w  Hol land Pike 
PO Box 12425 
Lancaste!: PA 17605-2425 
717-656-2300 Fax: 717-656-2681 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

1 1 1 / 0 7 / 2 0 0 2  1 7 : 2 5  J o E l l a  L R i c e  1 
1 1 1 / 0 7 / 2 0 0 2  2 2 : 1 0  A n n a r n a r i a  S t i p k o v i t s  1 

1 1 1 / 0 7 / 2 0 0 2  2 0 : 2 1  N e l l i  S M a r k a r y a n  1 

2216 Rev. 911 1/00 



Lancaster Laboratories 
Where quality is a science, 

Page 1 of 1 

Lancaster Laboratories Sample No. TL 3933084 

Submitted: 1 1 / 0 2 / 2 0 0 2  1 0 : 2 0  

Reported: 1 1 / 2 5 / 2 0 0 2  at 1 4  : 38 
Discard: 1 2 / 2 6 / 2 0 0 2  

HWMU-5 composite Soil Sample 
TCLP ZERO HEADSPACE EXTRACTION 
HWMU-5 & HWMU-7 Investigation 

M5ZHE 

CAT 
NO. 

03636 

05386 
05390 
05396 
05399 
05401 
05402 
05403 
05409 
05413 
06305 

Analysis Name 

TCLP by 8260 

Vinyl Chloride 
1, LDichloroethene 

Chlorof o m  
Carbon ~etrachloride 
Benzene 
1,2-Dichloroethane 
Trichloroethene 
Tetrachloroethene 

Chlorobenzene 
2 -But anone 

CAT 
No. Analysis Name 
03636 TCLP by 8260 
00946 TCLP Zero Headspace 

Extraction 
01163 GC/MS VOA Water Prep 

Account Number: 1 1 2 0 0  

Draper Aden Associates, Inc. 
2 2 0 6  South Main Street 
Blacksburg VA 2 4 0 6 0  

As Received 
As Received Method 

CAS Number Result Detection Units 
Limit 

N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N.D. 
N.D. 
N.D. 

Dilution 
Factor 

Laboratory Chronicle 
Analysis Dilution 

Method Trial# Date and Time Analya t Factor 
SW-846 8260B 1 11/10/2002 19:54 Susan McMahon-Luu 20 
SW-846 1311 1 11/04/2002 12:45 David G Splain Jr n.a. 

SW-846 50309 1 11/10/2002 19:54 Susan McMahon-Luu n. a 

Lanc~ster Laboratories, lnr 

M E M B E R 2425 New Holland Pike 
PC Ron 12d25 
I.arltastw PA 1:605 2425 
117 b5b 2300 Fak 717 b56 2681 2216 Rev. 9111100 



Lancaster Laboratories r - ~ ~ , z ~ , L l . ~ ~  - , - .., . ., ..-- I - -  

. Where quality a a&ience /(-%-d u.lild ?i 
Page 1 of 2 

Lancaster Laboratories Sample No. SW 3933071 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:35 
Discard: 12/26/2002 
Unit 7 TCLP Composite Soil Sample 
HWMU-5 & HWMU-7 ~nvestigation 

UNIT7 

CAT 

No. 

00111 

00394 

00496 

00542 

01121 

01122 

01123 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

Dry 

Dry Method 
Analysis Name CAS Number Result Detection 

Limit 
Moisture n.a. 15.5 0.50 

"Moisture" represents the loss in weight of the sample after oven drying at 
103 - 105 degrees Celsius. The moisture result reported above is on an 
as-received basis. 
PH n.a. 7.15 0.010 
The pH was performed on a 1:l slurry (25 gms. of sample and 25 ml. 
of deionized water) after being tumbled for 30 min. 
Corrosivity n.a. See Below 
Corrosivity: 
The pH of a 1:l slurry (with deionized water) was 7.15 indicating 
that the waste is not corrosive. 
A waste is corrosive if it exhibits a pH equal to or less than 2 
or equal to or greater than 12.5. 
Ignitability n.a. See Below 
The sample did not spontaneously ignite when exposed to air or water. 
The sample did not ignite by friction. 
The sample vapors did not ignite when exposed to a flame using a 
closed cup apparatus. 
Reactivity n.a. See Below 
Reactivity: 
The sample was extracted by the interim method described in SW 846, 
Chapter 7.3. This solution was analyzed for cyanide and sulfide. 
This waste is not considered reactive and hazardous because it does 
not generate a quantity of hydrogen cyanide exceeding 250 mg/kg or 
hydrogen sulfide exceeding 500 mg/kg. These interim threshold limits were 
established by the Solid Waste Branch of EPA, July, 1992. These results 
do not reflect total cyanide or total sulfide. 
Sulfide (Reactivity) n.a. N. D. 27. 

Cyanide (Reactivity) n.a. N.D. 100. 

CAT 
7. Analysis Name 

Dilution 

Units Factor 

See Below 1 

See Below 1 

See Below 1 

Laboratory Chronicle 
Analysis 

Method Trial# Date and Time Analyst 
Dilution 
Factor 

2216 Rev. 9111100 



Lancaster Laboratories 
Where quality is a science. 

Page 2 of 2 

Lancaster Laboratories Sample No. SW 3933071 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:35 
Discard: 12/26/2002 
Unit 7 TCLP Composite Soil Sample 
HWMU-5 & HWMU-7 Investigation 

UNIT7 SDG#: RARO1-09 
00111 Moisture 
00394 pH 

00496 Corrosivity 
00542 Ignitability 
01121 Reactivity 
01122 Sulfide (Reactivity) 
01123 Cyanide (Reactivity) 

EPA 160.3 modified 
SW-846 9045C 
(modified) 
SW-846 Chapter 7 
40 CFR 261.21 
SW-846 Chapter 7.3 
SW-846 9034 
SW-846 9012A 
(rnodif ied) 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

1 11/07/2002 09:55 Nadine Fegley 
1 11/05/2002 16:35 Luz M Groff 

1 11/05/2002 16:35 Luz M Groff 
1 11/15/2002 18:50 Justin M Bowers 
1 11/15/2002 07:40 Susan E Hibner 
1 11/15/2002 07:40 Susan E Hibner 
1 11/15/2002 21:Ol Venia B McFadden 

2216 Rev. 9111100 



P Lancaster Laboratories 
Where quality Is a science. 

Page 1 of 3 

Lancaster Laboratories Sample No. TL 3933072 

Account Number: 11200 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14 :36 
Discard: 12/26/2002 
Unit 7 TCLP Composite Soil Sample 
TCLP NON-VOLATILE EXTRACTION 
HWMU-5 & HWMU-7 Investigation 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

U7NVE 

CAT 

No. 

00259 

01335 

01336 

01746 

01749 

01751 

01755 

01766 

00950 

01972 

01973 

01974 

01975 

01976 

01977 

01978 

00952 

01979 

01980 

00949 

03324 

As Received 

As Received Method 
Analysis Name CAS Number Result Detection 

Limit 
Mercury 7439-97-6 N.D. 0.000079 

The metal analyses were performed on a non-volatile leachate prepared 
according to the procedure specified in SW-846, Chapter 7.4 (Revision 3, 
December, 1994). A sample is considered to have failed the Toxicity 
Characteristic (TC) test and is considered a hazardous waste if any of the 
metal concentrations (mg/l) in the leachate exceed the following maxima 
(100 times the Primary Drinking Water Standards): 

Dilution 
Units Pac tor 

Arsenic 
Barium 

Arsenic 
Selenium 
Barium 
Cadmium 
Chromium 
Lead 
Silver 

5.0 Cadmium 1.0 Lead 5.0 

100.0 Chromium 5.0 Mercury 0.2 

7440-38-2 0.0056 J 
7782-49-2 N.D. 

7440-39-3 0.521 

7440-43-9 N.D. 

7440-47-3 N.D. 

7439-92-1 N.D. 
7440-22-4 N.D. 

Selenium 1.0 

Silver 5.0 

0.0049 

0.0048 

0.00044 

0.00094 

0.0020 

0.0089 

0.0014 

TCLP Pesticides 

Gamma BHC - Lindane 
Heptachlor 
Heptachlor Epoxide 
Methoxychlor 
Endrin 
Chlordane 
Toxaphene 

58-89-9 N.D. 

76-44-8 N.D. 

1024-57-3 N.D. 

72-43-5 N.D. 

72-20-8 N.D. 

57-74-9 N.D. 

8001-35-2 N.D. 

TCLP Herbicides 

94-75-7 N.D. 

93-72-1 N.D. 

TCLP Acid ~ase/~eutrals 

2216 Rev. 9/11/00 



Lancaster Laboratories 
- 

Where quality is a science. 

Page 2 of 3 

Lancaster Laboratories Sample No. TL 3933072 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:36 
Discard: 12/26/2002 

Unit 7 TCLP Composite Soil Sample 
TCLP NON-VOLATILE EXTRACTION 
HWMU-5 & HWMU-7 Investigation 

U7NVE 

CAT 

No. 

03325 
03326 
03327 

03328 
03329 
03330 
03331 
03332 
03333 
03334 
03335 

CAT 
NO. 
00259 
01335 
01336 
01746 
01749 
01751 
01755 
01766 
00950 
00952 
00949 
00816 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

SDG#: RARO1-10 

As Received 
As Received Method 

Analysis Name CAS Number Result Detection 
Limit 

1.4-~ichlorobenzene 106-46-7 N. D. 0.0020 
2-Methylphenol 95-48-7 N.D. 0.0020 
4-Methylphenol 106-44-5 N.D. 0.0040 
3-Methylphenol and &methylphenol cannot be resolved under the 
chromatographic conditions used for sample analysis. The result reported 
for 4-methylphenol represents the combined total of both compounds. 
Hexachloroethane 67-72-1 N.D. 0.0020 
Nitrobenzene 98-95-3 N.D. 0.0020 
Hexachlorobutadiene 87-68-3 N. D. 0.0020 

2,4,6-Trichlorophenol 88-06-2 N.D. 0.0020 
2,4,5-Trichlorophenol 95-95-4 N.D. 0.0020 
2,4-Dinitrotoluene 121-14-2 N.D. 0.0020 

Hexachlorobenzene 118-74-1 N.D. 0.0020 
Pent achlorophenol 87-86-5 N.D. 0.0060 

Analysis Name 
Mercury 
Arsenic 
Selenium 
Barium 
Cadmium 
Chromium 
Lead 
Silver 
TCLP Pesticides 
TCLP Herbicides 
TCLP Acid Base/Neutrals 
Water Sample Herbicide 
Extract 
Water Sample Pest. 
Extraction 
TCLP Non-volatile 
Extl~action 

Laboratory Chronicle 
Analysis 

Method Trial# Date and Time 
SW-846 7470A 1 11/08/2002 06:46 
SW-846 6010B 1 11/11/2002 03:23 
SW-846 60108 1 11/12/2002 06:29 
SW-846 6010B 1 11/11/2002 03:23 
SW-846 6010B 1 11/12/2002 06:29 
SW-846 6010B 1 11/12/2002 06:29 
SW-846 6010B 1 11/12/2002 06:29 
SW-846 6010B 1 11/11/2002 03:23 
SW-846 8081A 1 11/08/2002 12:23 
SW-846 8151A 1 11/08/2002 23:24 
SW-846 8270C 1 11/08/2002 13:59 
SW-846 8151A 1 11/08/2002 08:25 

Dilution 
Uni ts Factor 

Analyst 
Deborah A Krady 
Donna R Sackett 
Donna R Sackett 
Donna R Sackett 
Donna R Sackett 
Donna R Sackett 
Donna R Sackett 
Donna R Sackett 
Douglas D Seitz 
Michele D Hamilton 
Chad A Moline 
Amanda W Herr 

Sharon L Jones 

Carlene A Landis 

Dilution 
Factor 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

2216 Rev. 9!11/00 



La ncaster Laboratories 
At 

37. F,-Z I. 7 I' C- 

Where quality IS a sc~ence. R j,ip 4 :'.j 1. 
Page 3 of 3 

Lancaster Laboratories Sample No. TL 3933072 

Submitted: 11/02/2002 10:20 
Reported: 11/25/2002 at 14:36 
Discard: 12/26/2002 
Unit 7 TCLP Composite Soil Sample 
TCLP NON-VOLATILE EXTRACTION 
HWMU - 5 

U7NVE 
04731 
05705 

05713 

& HWMU-7 Investigation 

SDG#: RARO1-10 
TCLP Leachate Extraction SW-846 3510C 
WW/TL SW 846 ICP Digest SW-846 3010A 

(tot) 
WW SW846 Hg Digest SW-846 7470A 

Account Number: 11200 

Draper Aden Associates, Inc. 
2206 South Main Street 
Blacksburg VA 24060 

1 11/07/2002 17:25 JoElla L Rice 1 
1 11/07/2002 22:10 Annarnaria Stipkovits 1 

1 11/07/2002 20:21 Nelli S Markaryan 1 



Lancaste ratories 
1h'i7ere quality i s  a science. 

Lancaster Laboratories Sample No. TL 3933073 

Submitted: 1 1 / 0 2 / 2 0 0 2  1 0 : 2 0  

Reported: 1 1 / 2 5 / 2 0 0 2  at 1 4 : 3 6  

Discard: 1 2 / 2 6 / 2 0 0 2  

Unit 7 TCLP Composite Soil Sample 
TCLP ZERO HEADSPACE EXTRACTION 
HWMU-5 & HWMU-7 Investigation 

U7ZHE 

CAT 

NO. 

03636 

05386 
05390 
05396 
05399 
05401 
05402 

05403 
05409 
05413 
06305 

Analysia Name 

TCLP by 8260 

Vinyl Chloride 
1.1-Dichloroethene 

Chlorof o m  
Carbon ~etrachloride 
Benzene 
1.2-Dichloroethane 
Trichloroethene 
Tetrachloroethene 
Chlorobenzene 
2 - But anone 

CAT 
No . Analysis Name 
0.3636 TCLP by 8260 
00946 TCLP Zero Headspace 

Extraction 
01163 GC/MS VOA Water Prep 

Account Number: 1 1 2 0 0  

Draper Aden Associates, Inc. 
2 2 0 6  South Main Street 
Blacksburg VA 2 4 0 6 0  

Page 1 of I 

As Received 

As Received Method 

CAS Number Resul t Detection 
Limit 

N. D. 
N. D. 
N.D. 
N.D. 
N.D. 
N.D. 
N.D. 
N. D. 
N. D. 

N.D. 

Dilution 

Units Pac tor 

Laboratory Chronicle 
Analysis Dilution 

Method Trial# Date and Time Analyst Factor 
SW-846 82608 1 11/10/2002 19:28 Susan McMahon-Luu 2 0 
SW-846 1311 1 11/04/2002 12:45 David G Splain Jr n.a. 

Lancaster Laboratories, l n i  
M 2425 New Holland Pike 

1216 Rev. 9111!00 



APPENDIX D 

HAZARDOUS WASTE MANAGEMENT UNIT CAP REPAIR DOCUMENTATION 



Draper Aden Associates s 
Engineering r Surveying r Environmental Services 

8090 Villa Park Dnve 

Richmond, V~rginia 23228 

(804) 264-2228 Fax: (804) 264-8773 
daa@daa.com . www.daa.com 

January 3,2003 

Mr. Jerome Redder 
Alliant Ammunition and Powder Company, LLC 
P.O. Box 1 
RAAP 
Radford, Virginia 241 4 1 

RE: Radford Army Ammunitions Plant PVC Cap Repair - HWMU 7 
D M  NO. R02564-01 

Dear Mr. Redder: 

From December 19, to December 20,2002 Draper Aden Associates (DAA) 
conducted PVC liner repair inspection for the above noted project. Site visit reports, 
photographs, and repair location sketches are attached for work performed during this 
period. The work was performed by Landsaver Environmental (Landsaver). The work 
performed at each repair location was in accordance with the approved VDEQ closure 
plan dated May 27, 1988 and the attached VDEQ comments. Each repair was conducted 
as follows: 

Excavated the topsoil and cover soil (3' thick); no filter fabric was encountered 
Excavated the sand drainage layer (1' thick) 
The existing 30 mil PVC liner was wiped fiee of dirt and dust 
Applied a bonding adhesive to the existing 30 mil PVC Liner 
Installed a new 30 mil PVC patch with a minimum 6" overlap in all directions 
Applied a bonding adhesive to the overlap (minimum 2" perimeter bonding area) 
and applied pressure to the two bonding surfaces 
After allowing the adhesive to cure, the patch was Air Lance Tested in 
accordance with ASTM D4437-99 
The repair location was backfilled and compacted ,with a 1 foot layer of sand 
drainage layer and 3' of topsoiVcover soil material. Topsoil/cover soil material 
was compacted in 1 foot lifts with use of a hand tamper and the excavator bucket. 
The compaction of each lift was verified with the use of a probe rod. 

Based on our field observations and documentation, laboratory test results and 
geotechnical engineering experience, we conclude that the liner installation and repairs 



Mr. Jerome Redder 
January 3,2003 
Page 2 of 2 

on the above referenced project site has been completed in accordance with industry 
standard and acceptable engineering practices. 

If you should have any further questions, please feel fiee to contact Ken Piazza or 
myself at (804) 264-2228. 

Sincerely, 
DRAPER ADEN ASSOCIATES 1 

Robert H. Vester, Jr., P.E. // 
Project Manager 

Attachments: 
DAA Site visit Reports 
Construction Photos 
Repair Location Sketch 
Landsaver Environmental Repair Log 
VDEQ Comments 

cc: Mr. Andrew Kassoff 
File 

P \RO7!100:RO2564!RO?561OI:REPOKTS\Cap Repan Rcpurt H\WllJ i doc 



a - - Draper Aden Associates w Blacksburg Richmond, Virginia 

Enginrermo, Swve)ing En>irnnmc.nla~ Scrvicrr 

Site Visit Report 
Proiect: Radford Ammunition Plant 

JobNo.: R02564-01 1 Date: 19-Dec-02 

Personnel - Construction 

Contractor I Subcontractor: 

Andrew - Landsaver 

Personnel - Inspection / Other 
Engineer (QA / QC): 

Ryan Sadler DAA 

Ross Miller DAA 

Owner Representatives: 

Jerry Redder Alliant 

Visitors; 

Materials Delivered 

Description Quantity 

Description I No. on sitel No. in Use 

Trackhoe 1 
I I 

Bobcat Backhoe I 1 I 1 I 
Dozer 

Front End Loader I I I 
Track Loader 

Pan 1 Scrawr 

Grader 1 I I 
Sheepsfoot Roller 1 1 I 

Weather Conditions 

Morning: COOI 

Noon: Cool 
- 

Temw: 56 

Evening: cool 

Temp: 5 2 



- Draper Aden Associates 
Blacksburp: Richmond, Virginia 

Site Visit Report 

Project No.: RO2564-0 1 Page 2 of 2 

Date: 19-Dec-02 

Arrived on-site @ 8:00 am and proceeded to get a visitor's pass at the gate. Landsaver was late and atrived 

around 10:30. Ross, myself, and the two Landsaver guys proceeded to the Administration building where 

we waited for Mr. Redder for approximately 30 minutes. Another half-hour was spent getting a camera pass 

for the site. Next we went to Shipping and Receiving to pick up the hand tamper and the Bobcat. The Bobcat 

had to be driven 6om S & R to the ~roiect site. We started with HWMU 7 bv the river. The holes were marked 

by flagging so we proceded to dig with the Bobcat down to the liner. Approx. 3 feet of soil covered the liner on 

top of a 1 foot drainage layer of a fine stone. The holes were cleared enough to make room for the patches and 

air lance testing. Four holes were dug and patched today. No air testing was performed. Holes 2,3,10 & 11 

were patched today. Patching consisted of cleaning the area - cutting a round patch to cover the hole - 

then a pvc cement was applied beneath the patch - pressure was applied to the patch to assure a good bond. 



Draper Aden Associates w Blacksburp Richmond. Viqinia 

Site Visit Report 
Proiect: Radford Ammunition Plant 

Job No.: R02564-01 I Date: 20-Dec-02 

Personnel - Construction 

Visit by: RLS 

Contractor / Subcontractor: 

Page: 1 of 2 

Andrew - Landsaver 

Personnel - Inspection / Other 

Engineer (QA / QC): 

Ryan Sadler DAA 

Ross Miller DAA 

Owner Reuresentatives: 

Jerrv Redder Alliant 

Visitors: 

Materials Delivered 
Descriution Ouantitv 

Description 

Trac khoe 

Bobcat Backhoe 

Dozer 

Front End Loader 

Track Loader 

Pan / Scraper 

No. on Site No. in Use + 
Grader I I 
Sheeusfoot Roller I I 
Smooth Drum Roller 1 I 
Dumv Truck 1 1 
Hand Tamp I 

Weather Conditions 
Morning: COOI 

Temp: 42 

Noon: Cool 

Temp: 56 

Evening: Cool 



a - Draper Aden Associates 
Blacksburg Richmond, Virginia 

Eneinccrino SuvrYing En~i ronmcn,o~ Services Site Visit Report 

Project No. : RO2564-0 1 Page 2 of 2 

Date: 20-Dec-02 

Arrived on-site @, 8:00 am. Ross, Landsaver, and myself proceeded through the security check points and over 

to HWMU 7. We finished uncovering and patching the remaining holes in the morning. After a lunch break 

the patches were air lance tested to assure a good bond. AU testing passed and the holes were backfilled and 

compacted. The equipment was then loaded up and we headed over to HWMU 5.  Upon leaving today four of 

the holes were patched and all of the holes were excavated. No air testing was attempted today on HWMU 5. 

Patching consisted on cleaning the repair area - cutting a rounded patch to cover the area - placing a pvc 

cement down under the patch - applying pressure to assure a good bond. Air testing consisted of shooting a 

concentrated stream of compressed air around the edge of the patch and visually observing for the patch to 

bubble up as a result of an unsuitable bond. Failing air tests were repaired accordingly before backfilling. 













LANDSAVER ENVIRONMENTAL 
283 1 Cardwell Rd 

Richmond, VA 23234 

(800) 588-9223 Fax: (804) 271-8044 

Job Name: 

Job Location: 

Date: 

Radford Army Ammunition Plant Cap Repair Contractor: Draper Aden 

Radford VA Engineer: 

1 2- 1 9-02 12-2042 W Q C :  

GEOMEMBRANE REPAIR LOG 



Radford Army An~tnunirion Plant 
Ms. C .  A.  Jake 
Page 2 

The Department's Office o f  Waste Permicting (the Department) would like to provide the 
- following comments concerning the development of the removal activities for Units 5 and 7: 

1. Task 1. Subsurface Evaluation, paragraph 1 - In addition to the subsurfam evaluations, 
the Department also recommends reviewing the plans and drawings provided in the . 

approved post-closure reports to assist in determining the nature of wastes closcd in place 
and the approximate limits and final grades of the closed units. 

r 

2. During the telephone conference, it was indicated that the sample locations would be 
backfilled with bentonite to the level of the existing gtomernbrane liner. This method of 

I restoring the low permeabihty layer beneath the geomembtane liner is acceptable. 
I ' . 

3. Task 1. SubSlUface Evaluation. w a m h  2 - Any penetrations of or damage to the 
existing liner must be repaired as soon as ptacricable after the sample is collected. The 
repairs shall be made usingnew liner material that is, at least, of equivalent grade as and 
compatible with the existing liner. The method of repair (e.g., weld, glue, etc.) shall be 
such that the integrity of the existing liner or patch will not be compromised over the 
anticipated life of the cover (at minimum, the current remaining postclosure care period 
of that unit). All of the manufacturer's QNQC procedures (e.g., test seamdpatches, 
destructive testing, non-destxuctive testing, mtifiedhained installw, ctc.) shall be 
fol!owed in making fie repairs. Also, R F W  shall comply with the most up-to-date 
versions of the QAIQC procedures specified in the approved closure plan (e.g., ASTM . - 

pposed to D4437) for-field seaming o f  the geornerubra& 
- 

C 

4. Task 1, Subsurface Evaluation. mranraph 2 - The soil cover overlying the geomembrane 
liner shall be restored with like materials (i-e., one foot drainage sand layer, filter fibric, 
one foot cover soil, and one foot of topsoil with grass cover), placed and compacted, and 
revegetatcd to the requirements of the approved closure plan. The filter fabric shall be 
repaired in accordance with manufacturer recommendations and the approved closure 
plan. 

5. Since the final covers dl be disturbed and then repaired, RFAAP musr provide for each 
unit a certification that the unit has been repaired to meet the design stan&& specified 
in the approved closure plan. Pursuant to 40 CFR 264.1 15, the certification must be 
signed by an independent P-E registered in the Commonwealth of Virginia and the 

I owner or operator. 

6. Task 1, Subsurface Evaluation. ~ a r a ~ r a d  - Although the Department is aware that ' 1  i .  WAAP must analyze for CERCLA TALJKL constituents, we recommend that the 
following constiruents be included in the initial studylinvestigation phase: 

a all hazardous waste constituents that were handled at the unit (this list may be 
found in the approved closure plan); and 

b. all groundwater monitaring constituents that have been detected above 
background levels. 



Draper Aden Associates 
Engineering . Suneying . Environmental Sewices 

8090 V~lla Park Dnvc 
Richmond, Virginia 23228 

(804) 264-2228 Fax: (804) 264-8773 
daa@daacorn www.daa.com 

January 3,2002 

Mr. Jerome Redder 
Alliant Ammunition and Powder Company, LLC 
P.O. Box 1 
RAAP 
Radford, Virginia 24 14 1 

RE: Radford Army Ammunitions Plant PVC Cap Repair - HWMU 5 
DAA NO. R02564-01 

Dear Mr. Redder: 

From December 20, to December 22,2002 Draper Aden Associates (DAA) 
conducted PVC liner repair inspection for the above noted project. Site visit reports, 
photographs, and repair location sketches are attached for work performed during this 
period. The work was performed by Landsaver Environmental. (Landsaver). The work 
performed at each repair location was in accordance with the approved VDEQ closure 
plan dated May 27, 1988 and the attached VDEQ comments. The each repair was 
conducted as follows: 

Excavated the topsoil and cover soil (3' thick); no filter fabric was encountered 
Excavated the sand drainage layer (1' thick) 
The existing 30 mil PVC liner was wiped fiee of dirt and dust 
Applied a bonding adhesive to the existing 30 mil PVC Liner 
Installed a new 30 mil PVC patch with a minimum 6" overlap in all directions 
Applied a bonding adhesive to the overlap (minimum 2" perimeter bonding area) 
and applied pressure to the two bonding surfaces 
After allowing the adhesive to cure, the patch was Air Lance Tested in 
accordance with ASTM D4437-99 
The repair location was backfilled and compacted with a 1 foot layer of sand 
drainage layer and 3' of topsoiVcover soil material. TopsoiVcover soil material 
was compacted in 1 foot lifts with use of a hand tamper and the excavator bucket. 
The compaction of each lift was verified with the use of a probe rod. 

Based on our field observations and documentation, laboratory test results and 
geotechnical engineering experience, we conclude that the liner installation and repairs 



Mr. Jerome Redder 
January 3,2003 
Page2 of2  

on the above referenced project site has been completed in accordance with industry 
standard and acceptable engineering practices. 

If you should have any further questions, please feel fiee to contact Ken Piazza or 
myself at (804) 264-2228. 

Sincerely, 

Robert H. Vester, Jr., P.E. 
' 

Project Manager 

Attachments: 
DAA Site visit Reports 
Construction Photos 
Repair Location Sketch 
Landsaver Environmental Repair Log 
VDEQ Comments 

cc: Mr. Andrew Kassoff 
File 



a - - Draper Aden Associates w Blacksburg Richmond. Virginia 
Enqnrenng %e) Em ~mnmenra~  Selv~cer 

Site Visit Report 
Proiect: Radford knmunltion Plant 

Job No.: R02564-01 I Date: 20-Dec-02 

Location: Radford, VA 

Visit by: RLS I page: 1 of 2 

Personnel - Construction 

Contractor 1 Subcontractor: 
- - 

k r i p t i o n  I NO. on site 1 NO. in use 

Andrew - Landsaver 

Personnel - Inspection / Other 
Engineer (OA / OC): 
Ryan Sadler DAA 

Ross Miller DAA 

Front End Loader 

l ~ r a c k  Loader I I 

Grader 

Sheepsfoot Roller 
I I 

1 smooth Drum Roller I I 
Owner Representatives: 

Jeny Redder Alliant 

Visitors: 

Materials Delivered 
Description Quantity 

Weather Conditions 
Morning: Cool 

- 

Temp: 42 

Noon: COOI 

Temp: 56 

Evening: cool 



a - - Draper Aden Associates w Blacksburg * Richmond. Virginia 
Enellwerinz * Suweying E n \  irnnmcnral Services Site Visit Report 

Project No.: R02564-0 1 Page 2 of 2 

Date: 20-Dec02 

Arrived on-site @ 8:00 am Ross, Landsaver, and myself proceeded through the security check points and over 

to HWMU 7. We finished uncovering and patching the remaining holes in the morning. After a lunch break 

the patches were air lance tested to assure a good bond. All testing passed and the holes were backfilled and 

compacted. The equipment was then loaded up and we headed over to HWMU 5. Upon leaving today four of 

the holes were patched and all of the holes were excavated. No air testing was attempted today on HWMU 5. 

Patching consisted on cleaning the repair area - cutting a rounded patch to cover the area - placing a pvc 

cement down under the patch - applying pressure to assure a good bond. Air testing consisted of shooting a 

concentrated stream of cornoressed air around the adee of the oatch and visuallv observing for the uatch to 

bubble up as a result of an unsuitable bond. Failing air tests were repaired accordingly before backfilling. 



e 
Draper Aden Associates w l3lack.scsbure * Richmond. Virgirria 

Site Visit Report 

Project: /J wlW4 PZ4r C. n R ~ P P , ~  1 I A A- 

Personnel - Coustructiou 

Contractor / Subcontractor: 

Personnel - Inspection / Other 

Engineer (QA / QC): 

A)d 
/ - 

Owner Representatives: 

Visitors: 

: 
Materials Delivered 

Description Quantity > 

Eauwmeut 

Rubber Tired Backhoe I I 

Description 

Trackhoe 

Pan 1 Scraper 

Grader I I 

Np on Site 

Sheetls foot Roller I I 

No. in Use 

Weather Conditions 

Morning: 

Temp: 4 - 5 

Temp: 
Evening: -- Temp: 



e - - Jlraper Aden  Associates w Blacksburg * Richmond. Virginia 
Engi,rcrino, * SwvcyinG * Envirntmcntat Scrviccs Site Visit Report 

Signature: 
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Radford Army Ammunitions Plant 
Cap Reeair Locations PVC Cap Repair - Draper Aden Associates 

Radford, Virginia Bleck3burg Richmond, Virginia 

/+O~'U 5 D M #  R02564-01 Ennilwering Suwcying Env~ronmcnta~ Services 



LANDSAVER ENVIRONMENTAL 
283 I Cardwell Rd. 

Richmond. VA 23234 

(800) 588-9223 Fax: (804) 271 -8044 

Job Name: 

Job Location: 

Date: 

Radford Army Ammun~l~on Plant Cap Repa~r Contractor: Draper Aden 

Kadford VA Engineer: 

GEOMEMBRANE REPAIR LOG 



Radford Army Anununirion Plant 
Ms. C A. lake 
Page 2 

The Department's Office of Waste Permitting (the Department) would like to provide the 
- following comments concerning the development of the removal activities for Units 5 and 7 :  

1. Task 1. Subsurface Evaluarion, varamaph 1 - In addition to the subsuface evaluations, 
the Department also recommends reviewing the plans and drawings provided in the . 

approved post-closure reports to assist in determining t&e nature of wastes closcd in place 
and the approximate limits and final grades of the closed units. 

2. During the telephone conference, it was indicated that the sample locations would be 
backfilled with bentonite to the level o f  the existing geomembrane liner. This method of 
restoring the low permeability Layer beneath the geomembcane liner is acceptable. 

3. Task 1. Subsurface Evaluation pararaph 2 - Any penetrations of or damage to the 
existing liner must be repaired as soon as practicable after the sample is collected. The 
repairs shall be made using-new liner material that is, at least, of equivalent grade as and 
compatible with the existing liner. The method of repair (e-g., weld, glue, etc.) shall be 
such that the integrity of the existing liner or patch will not Ix compromised over the 
anticipated life of the cover (at minimum, the current remaining postclosure care period 
of that unit). A1 of the manufacturer's QAIQC pmcedures (e.g., test seamdpatches, 
destructive testing, non-destmctive testing, cettifiedltrained installers, etc.) shall be 
followed in making the repairs. Also, RFAAP shaU comply with the most up-to-date 
versions of the QNQC procedures specified in the approved closure plan (e-g., ASTM 

. - 
D4437-99 as opposed td D4437) fore ld  seaming of the geornembr&_ - 

4. Task 1.  Subsurface Evaluation. ~aramaph 2 - The soil cover overlying the geomembrane 
liner shall be restored with like mataids (i-e., one foot drainage sand layer, filter fkbric, 
one foot cover soil, and one foot o f  topsoil with grass cover), placed and compacted, and 
revegetatcd to the requirements of the approved closure plan. The filter fabric shall be 
repaired in accordance with manufacturer recommendations and the approved closure 
plan. - 

5. Since the final covers d l  be disturbed and then repaired, RFAAP musr provide for each 
unit a certification that the unit has been repaired to meet the design standards specified 
in the approved closure plan. Pursuant to 40 CFR 264.11 5, the certification must be 
signed by an independent P-E. registered in the Commonwealth of Virginia and the 

I owner or operator. 

6 .  Task 1. Subsurface E v a l u a m  - Although the Depadment is aware that 
t WAAP must analyze for CERCLA TAUTCL constituents, we recommend that the 

following constituents be included in the initial study/investigation phase: 
a all hazardous waste constituents that were handled at the unit (this list may be 

O fowd in the approved closure plm); and 
b. all groundwater monitoring constituents that have been detected above 

background levels. 
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ALTERNATE SOURCE DEMONSTRATION 
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TRICHLOROETHENE 
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Radford Army Ammunition Plant 

Route 1 14 
Radford, Virginia 24141 -01 00 

Prepared by: 

Draper Aden Associates 
2206 South Main Street 

Blacksburg, Virginia 24060 
(540) 552-0444 

February 2001 
DAA Job No. BOO3 16 



;I 
TABLE OF CONTENTS , ;  I 

................................................................................................................. TABLE OF CONTENTS i 

2.0 SITE DESCRIPTION .......................................................................................................... 2 
2.1 FACILITY DESCRIPTION ................................................................................................... 2 
2.2 TCE AREA OF CONCERN ................................................................................................. 2 

..................................................................... 2.2.1 Hazardous Waste Management Unit 5 2 
2.2.2 Cleaning Solvents Used in Facility Operations ....................................................... 2 
2.2.3 Potential Source Areas for TCE ............................................................................... 3 

3.0 HYDROGEOLOGIC FRAMEWORK ................................................................................ 5 
3.1 TOPOGRAPHY .................................................................................................................. 5 
3.2 GEOLOGIC SETTING ......................................................................................................... 5 
3.3 KARST HYDROLOGY ....................................................................................................... 6 

3.3.1 Fracture Trace Analysis ........................................................................................... 6 
3.3.2 Sinkhole Delineation ................................................................................................ 6 

3.4 OCCURRENCE OF GROUNDWATER ................................................................................... 7 
3.5 RELATION OF HYDROGEOLOGIC FEATURES TO POTENTIAL SOURCES OF TCE ................. 8 

................................................................. 4.0 GROUNDWATER ANALYTICAL RESULTS 9 
4.1 HISTORIC TCE CONCENTRATIONS ............................................................................ 9 

.................................... 4.2 DECEMBER 12.14, 2000 GROUNDWATER SAMPLING EVENT 9 

5.0 CONCLUSIONS ................................................................................................................ 11 

6.0 REFERENCES .................................................................................................................. 12 

LIST OF FIGURES 

Figure 1 Site Location Map 
Figure 2 Site MapIGeologic Features Map 
Figure 3 Cross Section Location Map 
Figure 4 Geologic Cross Section A-A' 
Figure 5 Geologic Cross Section B-B' 
Figure 6 Geologic Cross Section C-C' 
Figure 7 Potentiometric Surface Map 

LIST OF APPENDICES 

Appendix A Monitoring Well Boring Logs/Construction Diagrams 
Appendix B Trichloroethene Historic Concentration Graphs 

D A A  J N :  13003 I0 I February 2001 



1.0 INTRODUCTION 

This report presents the results of the Alternate Source Demonstration for 
Trichloroethene conducted for Hazardous Waste Management Unit 5 (HWMU-5) at the Radford 
Army Ammunition Plant (Radford AAP) in Radford, Virginia. Trichloroethene (TCE) has been 
detected repeatedly at concentrations exceeding the USEPA Maximum Contaminant Level 
(MCL) of 5 pgll in four groundwater monitoring wells within the monitoring network for 
HWMU-5. In correspondence to Alliant Ammunition and Powder Company, L.L.C. (Alliant) 
dated September 27,2000, the Virginia Department of Environmental Quality (VDEQ) requested 
that Alliant implement a Corrective Action Program at HWMU-5 to address the TCE 
concentrations in groundwater which exceeded the USEPA MCL. During a teleconference 
between the VDEQ, Alliant, and the Army on October 31, 2000, Alliant stated that, based on 
historical information for HWMU-5, it was believed that the wastes handled at the Unit prior to 
closure did not contain TCE or other organic compounds. Furthermore, TCE concentrations 
below the USEPA MCL had been detected in the upgradient monitoring well for the Unit during 
previous monitoring events. Therefore, it was believed that HWMU-5 was not the source of the 
TCE detected in the groundwater. In accordance with VDEQ guidance and pursuant to 40 CFR 
264.99(i), Alliant has chosen to demonstrate that TCE was derived from a source other than 
HWMU-5. Accordingly, if it is demonstrated that TCE was derived from an alternate source, 
then any corrective action for the TCE would fall under the jurisdiction of Radford AAP7s 
USEPA Region III Corrective Action Program instead of the VDEQ, and TCE would be removed 
from the list of the constituents of concern in the Permit for HWMU-5. 

This Alternate Source Demonstration for TCE provides a description of HWMU-5, 
including the Unit's historic operations and the wastes processed. In addition, the facility 
buildings and areas in the vicinity of HWMU-5 where TCE is andfor may have been used are 
identified. The Demonstration describes the hydrogeologic framework of the area of concern, 
including karst conduits that may facilitate TCE migration in groundwater, as it relates to the 
potential sources of TCE. Historic detections of TCE concentrations within the monitoring well 
network for HWMU-5 are evaluated, along with a discussion of the analysis of groundwater 
samples collected on December 12-14, 2000 in support of the TCE Alternate Source 
Demonstration. 
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2.0 SITE DESCRIPTION 

2.1 FACILITY DESCRIPTION 

The Radford AAP is located in the mountains of southwest Virginia within Pulaski and 
Montgomery Counties. A Site Location Map is presented as Figure 1. The facility is situated in 
one of a series of narrow valleys typical of the Valley and Ridge physiographic province of the 
Appalachian Highland Region of North America. Oriented in a northeast-southwest direction, 
the valley is approximately 25 miles long. The valley has a width of approximately eight miles at 
the southwest end and narrows to approximately two miles at the northeast end. Radford AAP 
lies along the New River in the relatively narrow northeast comer of the valley. The maximum 
elevation at Radford AAP is 2,225 feet above mean sea level (amsl) in the southeast comer and 
the minimum elevation is approximately 1,675 feet amsl along the New River at the northern 
property boundary. Radford AAP is divided by the New River into two sections. The southern 
section, which comprises approximately two-thirds of Radford AAP, is called the "Main Plant." 
The remaining northern one-third section is called the "Horseshoe Area." HWMU-5 is located in 
the Main Plant area. 

2.2 TCE AREA OF CONCERN 

2.2.1 Hazardous Waste Management Unit 5 

HWMU-5 is a former lined surface impoundment. As shown on the Site Location Map 
(Figure I), HWMU-5 is located approximately 3,000 feet southwest of the New River. The Unit 
is located on a river terrace which slopes gently downward to the north toward the New River. 
The Unit was put into operation as an unlined surface impoundment in 1970, and was retrofitted 
with a liner in 1981. The dimensions of the Unit measured approximately 150 feet by 100 feet 
along the top of the berm, with a total embankment height of 10 feet above the base of the 
impoundment. The Unit was taken out of operation in 1986, and was closed in 1989 in 
accordance with the VDEQ-approved Closure Plan dated June 1985. 

During operation, the Unit received runoff, spill, and washdown waters fiom the acid 
tank farm (nitric and sulfuric acids). Prior to 1983, the Unit also received process wastewater 
containing low concentrations of nitrocellulose. Based on historical information, the wastes 
handled at HWMU-5 did not contain TCE or other organic compounds. 

2.2.2 Cleaning Solvents Used in Facility Operations 

Several solvents are used for equipment cleaning purposes in certain areas of the Radford 
AAP facility. According to Alliant Procedure No. 4-27-078, Revision No. 5 (dated January 13, 
1999), the following cleaning solvents are approved for use at the facility: 

Stoddard Type Solvents (clear, colorless liquids of the kerosenenaptha class; used as 
an oil and grease remover); 



1,1,1 -Trichloroethane (inhibited); 
DuPont Cleaning Solvent #49 (70% Stoddard Solvent, 25% methylene chloride, 5% 
perchloroethylene; used in electric motor cleaning); 
Acetone; 
Ethyl Alcohol; 
Inhibisol (colorless liquid of chlorinated solvents; chemical formula CCl4); 
Nitroglycerin Remover (mixture of sodium sulfide, alcohol, acetone, and water); 
"Gunk" (degreasing-cleaning solvent; approximately 16% cresole; used in a vat or 
tank in the Degreasing Shop to clean and paint strip scales for overhaul); 
Butyl Alcohol (used by the Electronic Shop for strain gauge maintenance); 
Intex #8793 - Paint Stripper (used in Degreasing Shop for paint removal); 
Intex #827 - Safety Solvent (used in Degreasing Shop for paint removal and cleaning 
purposes); 
Lectra Clean (used in Electric Shop for cleaning and degreasing electrical equipment); 
Voltz (used in Electric Shop motor cleaning vat). 

These solvents are used primarily for tasks involving operations and maintenance of 
motors, valves, and gauges. There is no record or operational indications that any of these 
solvents could have come into contact with wastewater influent to HWMU-5. 

2.2.3 Potential Source Areas for TCE 

As part of the TCE Alternate Source Demonstration, Alliant identified facility buildings 
in the vicinity of HWMU-5 where chlorinated solvents currently are used or have been used in 
the past. These buildings and their spatial relationships to HWMU-5 are illustrated in Figure 2. 

Building 1549 is an Area Maintenance Shop located approximately 300 feet southeast of 
HWMU-5. According to Area Mechanics who worked in facility B-Line Maintenance, the 
cleaning of equipment in the 1960's and 1970's involved the use of Varsol and WD-40. 
Disposal of the used solvents consisted of pouring the solvents down the nearest floor drain. 
This disposal practice was later discontinued; after that time, the spent solvents were collected in 
a barrel to be transported by the Roads and Grounds department to a collection area for disposal. 

Building 1034 formerly housed a facility laboratory. The building currently houses the 
Electric and Refrigeration Shop. Building 1034 is located approximately 950 feet southeast of 
HWMU-5. DuPont Cleaning Solvent #49, one of the solvents commonly used in electric motor 
cleaning, contains perchloroethylene (PCE). TCE is a daughter product of the degradation of 
PCE. 

Building 1041 is the Degreasing Shop. The building is located approximately 980 feet 
southeast of HWMU-5. The building formerly contained a dip tank, which now is filled with 
concrete. Currently, a grate-covered pit in the floor drains to an outside underground storage 
tank. According to a Senior Lnstniment Mechanic, the Scale Shop used this building in the past 
for the cleaning of scales. At times, the scales would be taken outside of the building to be 
washed off; the wash liquids would be allowed to drain onto the ground surface. According to 

- 
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the Radford AAP Sewers and Drains Atlas, a four-inch terra cotta pipe runs westward from the 
western end of Building 1041. 

Building 2549 is another Area Maintenance Shop. The building is located approximately 
450 feet southwest of HWMU-5. 

Building 2570 is an Area Cleaning Station. The building is located approximately 620 
feet west of HWMU-5. 

Building 525 is the Tractor Steaming Station. The building is located approximately 720 
feet southwest of HWMU-5. 
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3.0 HYDROGEOLOGIC FRAMEWORK 

3.1 TOPOGRAPHY 

The TCE Area of Concern is located approximately 3,000 feet southwest of the New 
River. The Area is located on a river terrace which slopes gently downward to the north toward 
the New River. Surface drainage boundaries are illustrated in Figure 2. As shown on Figure 2, 
a surface drainage divide separates Buildings 1034 and 1041 from the other potential source 
buildings in the TCE Area of Concern and HWMU-5. Surface drainage in the vicinity of 
Buildings 1034 and 1041 flows to the northeast, while the surface drainage in the vicinity of the 
other potential source buildings in the TCE Area of Concern and HWMU-5 flows to the north- 
northwest. 

3.2 GEOLOGIC SETTING 

The Valley and Ridge physiographic province consists of folded and thrust-faulted 
Paleozoic sedimentary rocks ranging in age from Cambrian to Mississippian. Post-deformation 
weathering of these thrust-faulted and overturned Paleozoic rocks has resulted in the formation of 
resistant sandstone and dolomite ridges separated by valleys underlain by more easily eroded 
shale and limestone. Well developed karst features such as sinkholes and caves are common in 
the Valley and Ridge. 

The general geology at Radford AM consists of limestone/dolomite bedrock covered by 
weathered residual deposits andor alluvial deposits. The alluvial deposits consist of typical 
fluvial deposits of interbedded clay, silt, and sandgravel deposits with cobble lenses. The 
thickness of the alluvial deposits ranges from a few feet to approximately 50 feet, with an 
average thickness of 20 feet. The residual deposits consist of clay, silt, and clasts resulting from 
the physical and chemical weathering of the parent bedrock. The residual deposits typically 
underlie the alluvium, except in locations where the residuum has been eroded to bedrock and 
replaced by alluvium. The thickness of the residual deposits ranges from a few feet to 
approximately 40 feet. Underlying the alluvium and residuum throughout most of Radford AAP 
is a series of dolomite, limestone and shale strata known as the Cambrian-aged Elbrook 
Formation. The Elbrook Formation is the major outcropping formation as well as the 
predominant karstic formation below the facility. Sinkholes, solution channels, pinnacled 
surfaces, and springs are common to the Elbrook Formation. 

The Boring LogsIWell Construction Diagrams for the monitoring network at HWMU-5 
are included in Appendix A. A Cross-Section Location Map for HWMU-5 is presented as 
Figure 3. Geologic cross-sections derived from the boring logs for the Unit's monitoring wells 
are presented as Figures 4, 5, and 6. The area surrounding HWMU-5 is underlain by 
unconsolidated alluvial sediments and weathered bedrock residuum, which are in turn underlain 
by carbonate bedrock of the Elbrook Formation. The bedrock beneath this area is generally 
encountered at depths ranging from approximately 28 feet to over 56 feet below ground level, 
although the soil/bedrock interface is gradational. In general, the bedrock i n  the vicinity of 
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monitoring wells 5WSB, 5WCl1, 5WC12, and S5WS slopes downward to the north-northeast, 
while the bedrock in the vicinity of monitoring wells S5W6 and 5W9A slopes downward to the 
southwest. This appears to indicate the development of a karst solutional feature in the bedrock 
in the vicinity of monitoring wells 5W5B, SWCA, and well cluster 5WC21, 5WC22 and 5WC23. 

3.3 KARST HYDROLOGY 

3.3.1 Fracture Trace Analysis 

A total of 66 fracture traces were identified within and around Radford AAP in a 
photogeologic study conducted by the USEPA's Environmental Photographic Interpretation 
Center (EPIC) in 1992. Fracture traces are linear features identified in aerial photographs that 
represent the surface expression of primary joint sets, major fractures, and/or zones of fracturing 
in the subsurface. These features may be expressed as soil-tonal variations and vegetational and 
topographical alignments, and are significant in consideration of groundwater flow at Radford 
AAP. The fractures and joint sets can act as discrete conduits for groundwater flow, increasing 
flow rates, and in some cases, redirecting flow away from the expected flow direction. In karst 
terrains, such features are environmentally significant because solutionization and resulting 
conduits develop along bedding planes as well as fractures and joints (USEPA, 1992). 

The primary fracture traces identified by the 1992 USEPA EPIC study in the vicinity of 
the TCE Area of Concern are illustrated in Figure 2. The fracture lineations appear to be 
oriented radially, with trends ranging from northeast-southwest to northwest-southeast in the 
TCE Area of Concern. 

3.3.2 Sinkhole Delineation 

The locations of sinkholes at Radford AAP were also mapped during the 1992 USEPA 
EPIC study. In the vicinity of Radford AAP, the strike of bedding in the Elbrook Formation is 
roughly west/southwest to eastlnortheast, with dips to the south/southeast. Most of the sinkholes 
in the vicinity of Radford AAP are oval shaped and elongated with respect to the strike of 
bedding planes. In some instances, the sinkholes appear to align with respect to the fracture 
traces. The sinkholes most likely represent bedrock units with a greater carbonate content and 
lower shale content within the underlying Elbrook Formation (USEPA, 1992). 

As mapped by the 1992 USEPA EPIC study, the area surrounding the TCE Area of 
Concern is characterized by the development of sinkholes without any apparent alignment or 
preferred orientation (Figure 2). Many of these sinkholes were filled during historic site 
development; at present, several facility structures are now located on these historic sinkholes. It 
is probable that there are well developed karst conduits which connect these sinkholes and which 
convey groundwater as well as aerated surface water during precipitation events at relatively 
rapid velocities through solution-enhanced fractures and joints. 
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3.4 OCCURRENCE OF GROUNDWATER 

The general hydrogeologic setting for Radford AAP is characterized by porous alluvial 
sediments overlyng weathered and unweathered dolomite and limestone. In areas where the 
porous alluvial sediments are the uppermost water-bearing zone, groundwater flow is generally 
from topographically high areas to topographically low areas. In some areas of Radford A M ,  
the uppermost water-bearing zone is within the limestone and dolomite bedrock. The karst 
features within the bedrock aquifer can provide conduits for rapid transport of groundwater to the 
New River, which is the discharge area for regional groundwater flow. 

Seasonal variations in precipitation can affect the direction of groundwater flow within 
the bedrock aquifer at Radford AAP. During wet seasons (high flow conditions), groundwater 
flow may occur in higher elevation conduits that are not normally saturated during dry seasons 
(low flow conditions). As a result, flow directions may change significantly as different conduits 
are accessed. Additionally, flow may short-circuit the predominant flow paths and be redirected, 
discharging in unexpected areas. 

In addition to seasonal variations, groundwater levels within the bedrock aquifer may 
fluctuate dramatically during heavy precipitation events. Groundwater levels in the karst bedrock 
aquifer generally respond to heavy precipitation within approximately 14 hours, and may rise 
several feet in a short time (Engineering-Science, 1994). This condition exists throughout 
Radford AAP, especially in areas where surface water infiltrates through sinkholes. Stonnwater 
that flows into the sinkholes travels downward rapidly through conduits into the bedrock aquifer. 
Because groundwater may flow very quickly through these conduits, stormwater infiltrating in 
the uplands of the facility may discharge to the New River in a matter of a few days following a 
storm event. The turbulent flow created by these conditions aerates the infiltrating water. The 
increased O2 content can significantly affect the chemistry of the groundwater, increasing the 
concentration of many commonly occurring inorganic analytes. It is this direct connection 
between surface water and groundwater and the rapid movement of groundwater through the 
aquifer that is vital to interpreting the migration of both naturally occurring and released 
constituents in the groundwater at Radford A M .  

The monitoring wells at HWMU-5 are screened entirely within either weathered 
carbonate bedrock residuum or alluvium, or across the weathered residuum/carbonate bedrock 
interface. Static water levels measured during the Fourth Quarter 2000 monitoring event ranged 
fiom 1754.07 feet to 1772.49 feet above mean sea level. As shown on the Potentiometric 
Surface Map (Figure 7), groundwater movement beneath the site is generally to the northeast. 
The groundwater contours and the topography in this area suggest that the TCE Area of Concern 
is located on a river terrace that contains several karst features and drains north toward the New 
River. 

DAA JN: ROO3 16 7 Febmary 200 1 



3.5 RELATION OF HYDROGEOLOGIC FEATURES TO POTENTIAL SOURCES 
OF TCE 

Area Maintenance Shop Building 1549 is located on a large historic sinkhole measuring 
approximately 430 feet by 200 feet (Figure 2). A smaller historic sinkhole (approximately 150 
feet by 130 feet) is located approximately 80 feet north of the large sinkhole. Monitoring wells 
SWCA, 5W5B, and nested wells 5WC21, 5WC22, and 5WC23 are located within this smaller 
sinkhole. It is likely that these two sinkholes are connected by well-developed karst conduits. 
According to facility personnel, past disposal practices at Building 1549 involved pouring used 
solvents into floor drains. Liquids released to the subsurface through floor drains or spilled on 
the ground surface in the vicinity of Building 1549 would percolate to the groundwater through 
the soil filling the large sinkhole. Karst conduits would convey groundwater from the larger 
sinkhole to the smaller sinkhole containing monitoring wells SWCA, 5W5B, and nested wells 
5 WC2 1, 5 WC22, and 5 WC23. As discussed in Section 4.0, these are the wells that consistently 
exhibit TCE concentrations in exceedance of the USEPA MCL of 5 pgll. 

Electric and Refrigeration Shop Building 1034 and Degreasing Shop Building 1041 are 
separated from the TCE Area of Concern by a surface drainage divide. However, as shown on 
Figure 2, Buildings 1034 and 1041 are located near two fracture traces which trend through the 
large sinkhole upon which Building 1549 is located. As indicated by facility personnel, past 
practices at Building 1041 included cleaning scales by washing them outside of the building, 
with the wash liquids allowed to drain to the ground surface. Liquids released to the subsurface 
through floor drains, the UST system andlor the former dip tank associated with Building 1041, 
or spilled on the ground surface in the vicinity of Buildings 1034 and 1041 would flow 
northeastward and percolate through the soil to the groundwater. Any subsurface flow fiom the 
vicinity of these buildings possibly would be intercepted by the fracture trace located to the 
northeast and conveyed to the sinkhole underlying Building 1549, and be conveyed to the 
sinkhole containing monitoring wells SWCA, 5W5B, and nested wells 5WC21, 5WC22, and 
5WC23. Furthermore, waste solvents could be conveyed by the four-inch terra cotta pipe 
running westward from the western end of Building 1041, released to the subsurface and 
intercepted by the fracture trace located to the west of the buildings. This fracture trace also 
would convey any liquids to the large sinkhole underlying Building 1549. 

Buildings 525, 2549, and 2570 are not expected to have contributed to the TCE 
concentrations detected at the site. The anticipated groundwater flow direction in the vicinity of 
these three buildings is to the north-northeast, away fiom HWMU-5. As shown on Figure 2, 
there are no karst conduits interpreted to be in the vicinity that would intercept groundwater flow 
from the area of these buildings. 
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4.0 GROUNDWATER ANALYTICAL RESULTS 

4.1 HISTORIC TCE CONCENTRATIONS 

Graphs of the historic TCE concentrations detected in the monitoring network for 
HWMU-5 are presented in Appendix B. The graphs were compiled using quarterly groundwater 
monitoring data from First Quarter 1995 through Fourth Quarter 2000. As shown on the graphs, 
TCE has been detected repeatedly at concentrations exceeding the USEPA MCL of 5 pg/l in 
downgradient monitoring wells 5W5B, 5WC21, 5WC22, and 5WC23. During First Quarter 
1999, TCE was detected at a concentration of 7.4 pg/l in downgradient well 5W10A; however, 
this detection is considered to be an anomaly, as TCE has never been detected in well 5W10A at 
any other time. Minor detections of TCE at concentrations less than 1 pg/l have been observed 
occasionally in upgradient well 5W8B and in downgradient wells 5W7B and 5W9A. TCE has 
never been detected in monitoring wells S5W5, S5W7, or 5W11A; it should be noted that these 
three wells are located on the opposite sides of fracture traces from the remaining wells in the 
monitoring network (Figure 2). 

4.2 DECEMBER 12-14,2000 GROUNDWATER SAMPLING EVENT 

On December 12-14,2000, groundwater samples were collected from nine (9) monitoring 
wells at HWMU-5 in support of the TCE Alternate Source Demonstration. Five of the 
monitoring wells sampled (upgradient well 5W8B, downgradient well 5W5B, and nested wells 
5WC21, 5WC22, and 5WC23) are part of the current monitoring network for the Unit. In 
addition, four observation wells (upgradient wells 5WC11, 5WC22, and S5W8 and sidegradient 
well 5WCA) were also sampled. These observation wells were included in this sampling event 
as part of the effort to determine whether the TCE concentrations detected in wells 5W5B, 
5WC21, 5WC22, and 5WC23 were from a source upgradient andlor sidegradient from HWMU- 
5. 

The groundwater samples were submitted to RE1 Consultants Inc. (REIC) in Beaver, 
West Virginia for analysis for volatile organic compounds using SW846 Method 8260B. 
Validation of the laboratory data by Draper Aden Associates revealed that the laboratory failed to 
meet mandatory instrument tuning and calibration requirements. The laboratory's failure to 
identify and address these deficiencies resulted in compromised data for the sampling event. As 
a result, the analytical data had to be rejected. Alliant plans to resample the nine wells in support 
of the TCE Alternate Source Demonstration in March 2001; the validated data from that event 
will be forwarded to the VDEQ when it becomes available. 

Although the analytical results for the December 12-14, 2000 sampling event were 
rejected, it was determined that the data could be used to provide a non-quantitative 
determination of the presence or absence of volatile organic compounds. Of the volatile 
compounds for which the samples were analyzed, only TCE was detected. TCE was detected in 
monitoring wells SWCA, 5W5B. and nested wells 5WC21, 5WC22, and 5WC23, all of which 
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are located in a historic sinkhole. TCE was not detected in upgradient wells SWSB, 5WCl1, 
5WC12, and S5W8.. 

DAA .W: ROO3 16 10 Febniary 2001 



5.0 CONCLUSIONS 

Historic information regarding operations at HWMU-5 prior to closure indicates that the 
wastes processed through the Unit did not contain TCE. A review of Radford AAP cleaning and 
maintenance practices in the vicinity of HWMU-5 has identified areas in which chlorinated 
solvents have been used. An evaluation of historic waste disposal practices in these areas 
indicates the potential for groundwater impact from these operations. Hydrogeologic features 
such as fracture traces and sinkholes in this area would be conducive to the transport of impacted 
groundwater from these potential source areas to certain monitoring wells within the 
groundwater monitoring network for HWMU-5. Only these certain monitoring wells (5W5B7 
5WC21, 5WC22, and 5WC23) consistently exhibit TCE concentrations in exceedance of the 
USEPA MCL of 5 pgll. 

Based on these factors, it is Alliant7s conclusion that the detected TCE concentrations are 
derived from a source other than HWMU-5. As a result, Alliant respectfully requests that TCE 
be removed from the list of constituents of concern in the Post-Closure Permit for HWMU-5. 
Remediation of TCE in groundwater in this area will fall under the jurisdiction of Radford 
AAP's USEPA Region III Corrective Action Program. With this TCE Alternate Source 
Demonstration, Alliant hereby provides USEPA Region IIl with notice of a new Area of Concern 
at Radford AAP. 
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APPENDIX A 

MONITORING WELL BORING LOGS/CONSTRUCTION DIAGRAMS 



RAAP 
UNIT 5 02/07/95 

UPIBG 
POC 
POC 
POC 
ASMT 
ASMT 
ASMT 
ASMT 
ASMT 
ASMT 
ASMT 
ASMT 

TD DATE 

ACTIVE 
ACTIVE 
ACTIVE 
ACTIVE 
ACTIVE 
ACTIVE 
ACTIVE 
ACTIVE 
ACTIVE 
ACTIVE 
ACTIVE 
ACTIVE 

31 S O  02/16/83 YES YES 

DRILLED LOG DIAGRAM G.L. JT.0.C. )LENGTH I SIZE 1 SLOT ]TYPE ] 
BORING 

YES YES 
20.00 YES YES 

25.00 04/05/81 YES YES 

COMPLETIO 

26.00 04/05/81 YES YES 
YES 
YES 
YES 

DATUM I SCREEN 

SWC1-2 SWL 
SWCA POC SWL 
SWCI-1 UP SWL 
SSW-8 UP SWL 34.00 04/05/81 YES 
S5W-8 UP SWL 

1789.55 15.00 2.00 0.01PVC 
1774.43 
1775.08 10.00 2.00 0.01 PVC 
1774.90 10.00 2.00 0.01 PVC 
1774.45 
1773.84 
1771.74 10.00 2.00 PVC40 
1771.43 
1775.06 10.00 2.00 PVC40 
1770.79 20.00 TEFLON 
1765.80 
1761.82 



RAAP 
UNIT 5 
WELLS IGROUT IANNULAR SEALANTIFILTER PACK ]hydraulic conductivity 

TOP 1 BASE 1 TOP I BASE I TOP 1 BASE I TOP I BASE 1K (fthec) lK (cmlsec) 



D r i l l i n g  Log 1-c, -313 

D r i l l  ing Ilethod NX core  llole Diameter nominal 4"  Date(s )  Dr i l l sd  - 
Sample Type s p l i t  spoon/core Sample IntervaT'  5 No. Samples Rr-tafned 7 

/83  

Surface E l e v a t ~ o n  1787.58' Casing Top ~ l e v a t i o n w . 5 5 '  Total Well Depth 7 1  5 
Casing k!aterial an 1 PC - - Cased Interval  ( s )  Q , IF; 5 (+7 

. - I c  

Grouting Type cement 
Scree-n'iq Hate and Size  I D - ~ V C  0:01oM e , ln ts  

- . 

Pzcking-Ifhtkrial and Size  1 
Pepth t o  Stati-c Water 17 '4"* Date 
Develo~rr ient~lethod Z;P - -  - -, 
Lnaged by: p e t e r  R -Y,;I(Cnbqnn 

Grouted In te rva  l 
Screened In terva l  
Packed In terva l  5 c, - 
Approx We1 1 Yielld a 7 5  nnm 

5 

Developnent Time 3 hours 

Comments 
- -- 

no core rpcoverv 

* measured from t o p  of 
c a q l n g  

Pepth Spoon . I I Blows I 
10 - 1.5 I spoon 1 1-5-6 I medium brown t o  oranae brown s i l  t v  c l i y  w i t h  anqular  

5 - 6 . 5  
10 - 11.5 spoon 3-6-14 , s l i q h t l v  moist  mottled oranae brown clay: minor s i l t  and 

spoon 1-2-2 
uebbl es 
medium oranqe brown s i l t v  c l a v  w i t h  minor f i n e  sand 



I 1  

D r i l l i n g  Log h - 5 . 3  

C l i e n t  Corps of Enqi neers , RAAP, Radford , YA P r o j e c t  Ilo. 00-0008-01 
Well Locat lnn  East o f  HWM 5 Laqoon 
D r i l  ler/C.onpany M,- Dean, Cunninqharn Core D r f  11 i n q  and Grout inq Corp, Salem, VA 
D r i l l  i n g  Method F i  sh ta i  1 Hole Diameter 4 .5"  Date(s.1 0r1- 
S m p l  e Type Spl i t  Spoon Sample I n t e r v a l  - 5 '  tio. Sanples Reta'ined 4 
Surfzce E leva t i on  1773.13 Casing Top E l e v a t i o n  1775.0a8*Total  Well Depth 22 '  
Casing Ma te r ia l  and Size 2" I D  Sch. 80 PVC Cased I n t e r v a l  ( s )  0-1 0 '  
Grout ing  Type Port land Cement w i t h  Sand Grouted I n t e r v a l  0-6'  

- Screening Mater ia l  and Size 2" I D  0.01 S l o t t e d  PVC Screened I n t e r v a l  ( s 1 10-20' 
Packing Ma te r ia l  and Size F ine  t o  Coarse S i l i c a  Sand Packed I n t e r v a l  8-20' 
Depth t o  S t a t i c  Water 14.31 (T.O.C. )Date 8/-19/83 Approx We1 1 Y ie l  d < 1 gpm 
Development Method A i r  Developnent T ine  4 hours 
Logged by: A. J. Varner 

Comments 
DV - .  

~d frm RAAP 
hvdrantz 

~ ~ l a r ~ q  we1 1 W-5 
3 )  R ~ n t a n i t e  p e l l e t  Z P ~ L  

i n  t h ~  f3 - 10' a n n u l a r  

*- - 
n f  t h ~  q t ~ ~ 1  r a z i n a  

- 

I &pth I Sample 
Scale 

Spoon 
Blows 

Descr i  p t i o n  o f  Ma te r i a l s  
1 

! 

i 



D r i l l i n g  Log 
Well Humber W-7B 

C l  i en t Corps o f  Engineers , RAAP, Radford  , V A  P r o j e c t  llo. 00-0008-01 
Well Locat ion North o f  HWMS Lagoon \ 

Dr i l ler /Conpany M. Dean, Cunningham Core D r i l l i n g  and Grout ing Corp, Salem, VA 
D r i l l  i n g  Method h i sh ta i l /Co re  Hole Diameter 4.5" Date(s)  D r i l l e d  8 /  18/83 
Sample Type Spl i t  Spoon Sample I n t e r v a l  No. Samples Retained 4 
Surfzce E leva t i on  1772.78 Casing Top E l e v a t i o n  1774. go1* Tota l  We1 1 Depth 7 
Casing Mater ia l  and Size 2" TD Sch. 80 PVC Cased I n t e r v a l  ( s )  -. - 

Grout ing  Type Port land Cement w i t h  Sand Grouted I n t e r v a l  0-61 '- ., 

Screening Mater ia l  and Size 214 ID 0.0.1 S l o t t e d  pvc Screened I n t e r v a l ]  s )  10-20' - 

Packing Mater ia l  and Size Fine t o  coarse s.q i c a  sand Packed I n t e r v a l  8-20' 
Depth t o  S t a t i c  Hater  1 3 . 5 8 1 ( ~ . ~ . ~ . ) h t e  8/19/83 Approx Well Y i e l d  < 1 gpm 
Development Method Developnent Time 4 hours 
Logged by: D. J .  Varnpr 

Comments 
1 ) D r i  11 i n g  water obtained 

from RAAP hydrants 
2 )  Replaces we1 1 W - /  
3 )  Bentoni te p e l l e t  seal i 

tne 6-8' annular i n t e r -  
va 1 

4 )  Depth t o  water t a b l e  
measured from the top  
o f  the  s tee l  casina 

5 )  Core size: HW 

*lnp_nfrteelcarina 

Spoon Desc r ip t i on  o f  Ma te r i a l s  
Blows 

E - j t h  
Scale 

5-6.5 

10-11.5 

15-1tim5 

5 ' 

70 

Sample 

Sooon 

spoon 

S w n  

Sooon 

5-7-4 

2-3-4 

5-2-4 

L i q h t  reddish-brown very  s i l t y  f i n e  sand w i t h  mica, 
b lack  l i q n i t e ,  and some c l a y  
L i g h t  reddish-brown very  s i l t y  f i n e  sand w i t h  
mica, b l a c k  l i q n i t e ,  and some c l a y  - - -  

O r a n ~ e  - r e d  an d t a n  brecc ia ted  decomposed= f ~ i  
c l a y  m a t r i x  and some l i q n i t e  
Oranqe-red and t a n  brecc ia ted  decomposed shale w i t h  a 

-- 
c l a y  m a t r i x  and some l i q n i t e .  
End of ho le .  



C r i l  1 i ng Log 
'de 1 1 timber W- 7% 

C l i e n t  Corps o f  Engineers, RAAP, Radford, VA P r o j e c t  Ilo. 00-0008-01 
Y e l l  Locat ion  Nor th  o f  HWM5 Laqoon 
C r i l  ler/Conpany M. Dean. Cunningham Core D r i l l  i n g  and Grout ing  Corp, Sa lem, YA 
D r i l l  i n g  Method ? i s h t a i l / C o r e  Hole Diameter 4.5" Date(s)  D r i l l e d  8/18/83 
Sample Type S p l i t  Spoon Sample I n t e r v a l  -5' No. Samples Retained 4 
Surfzce E leva t ion  1772.78 Casing Top E l e v a t i o n  1774.908* Tota l  Well Depth Z(J' 
Casing Ma te r ia l  and S ize  2" ID Sch. 80 PVC Cased I n t e r v a l  ( s  ) D - i l l *  

Grout ing  Type Por t l and  Cement w i t h  Sand Grouted I n t e r v a l  0-6 '  
Screening Ma te r ia l  and Size 21' ID 0.01 S l o t t e d  PVC Screened I n t e r v a l l s  1 10-20' 
Packing Ma te r ia l  and S ize  Fine t o  coarse s f l i c a  sand Packed I n t e r v a l  8-29' 
Depth to S t a t i c  Hater  -13.58'(T.O.~.)Date 8/19/83 Approx We1 1 Y ie l  d < 1 qpm 
Develooment Method A i r  D e v e l o ~ n e n t  Time 4 hours - - ,... 
~ o ~ ~ e d '  by: n. J. V a r n ~ r  

Comments, 
1 )  D r i l l i n g  water obta ined 

f rom RAAP hydrants  
2 )  Replaces w e l l  W-/ 
3 )  Benton i te  p e l l e t  sea l  i 

tne  6-8' annu lar  i n t e r -  
v a l  

4 )  Depth t o  water t a b l e  
measured f rom t h e  t o p  
o f  the s t e e l  cas inq 

5 )  Core size: HW 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1  

Depth le Spoon D e s c r i p t i o n  o f  M a t e r i a l s  
Scale Blows 



US ARMY ENVIRONMENTAL HYGIENE AGENCY 
Arr r r j  P o l l u t i o n  Ab~temen t  Program S tudy ,  I n s t a l l a t i o n  o f  ~ O n i t o r i n g  Wells, Radf6rd A m y  
~ i u n i t i o n  P l a n t ,  U d f o r d ,  VA,  3-9 Ap C o n t r o l  No. 81-26-8251-81) 

PROJECT RAAP 81-26-8251-81 DATE 5 A p r i l  81 

LOCAT I ON S i t e  5, n o r t h  o f  lagoon next  DRILLERS Smithson, Hoddino t t  

t o  b u i l d i n g  SR 1612 C r a i g ,  Ga tes  ( logger)  

DRILL R I G  
Acker 11, w/ 4 i n  cont inuous  BORE HOLE MW 5 

f l i g h t  auger  

DESCRIPTION 

Brown sandy s i l t  w i t h  some grave 
wet, p l a s t i c  

Perched l e n s e  o f  water 

Yel lowish brown s i l t y  c l a y  w/ 
some mica f l a k e s  

same m a t e r i a l  

TD- 2 5 f t .  
level 

L n i t i a l  7' 5" 
!4 hr .  8 '  10" 

R W K S  

10 f t  o f  
Concre te  

g r o u t  

land pack 

13 f t  o f  
3chedule 40, 
! i n  I D  PVC 
:asing 

s c r e e n  

USAEHA Form 95. 12 Aug 74 



US ARMY ENVIRONMENTAL HYGIENE AGENCY - 
Army ~ o l l u t i o n  Abatement Program Study, I n s t a l l a t i o n  of Monitoring w e l l s ,  Radford Army 
h u n i t i o n  P l a n t ,  Radford, VA, 3-9 A p r i l  1981, (USAEHA Cont ro l  No. 81-26-8251-81) 

DRILLING LOG 

R A A ~  81-26-8251-81 
P R0.I ECT BATE 5 Apr i l  81 

LOCAT I ON S i t e  5, nor th  of lagoon nex t  
OR I LLERS Smithson, Hmddino t t  

t o  bu i ld ing  S.R.1612 Craig,  Gates  (logger) 

.DRILL RIG 
Acker 11, w/ 4 i n  c-ontinuous 

BORE HOLE &'l 5 

f l i g h t  auger 

water  a t  20 f t  yel low c o a r s e  s e d  
Lum sand - s a t u r a t e d  

CEPTH 

- 
-3 

- 
- 

20 f t  

- 
- 
- 
- 

25 f t  

change i n  engine p i t c h  
Elbrook 

S/\MF LE 
,TYPE 
BtOWS 
PER 6 ! 

MB 
10-20 

TD 25 f e e t  - 
- 
- 
- 

30 f t  

- - 

REMARKS 

10 f t  of 
s l o t t e d  2 j 
I D ,  schedul 
40,  PVC 
screen 
(O.OC8-0.01 

2 f t  o f  t r a  

Depth of  
w e l l  23 f t  

US- Form 95. 12 Aug 74 



Army Pollution Abatement Program Study, lnstallation of Monitoring Uells, Radford Army 
~ m n i t i o n  Plant, Radford, V A ,  3-9 April 1981, (USAEHA Control No. 81--26-8251-81) 

US ARMY ENVIRONMENTAL HYGIENE AGENCY 

RAAP 81-26-8251-81 5 April 81 
PROJECT DATE 

~ i t e F  northwest of lagoon- 
DRILLERS 

Smithson, Hoddinott 
LOCAT I ON 
next to building S.R. 1602 Craig, Gates (logger) 

Acker I1 w/ 4 in continuous 
BORE HOLE 

nwp'b 
DRILL  RIG ,,lght auger 

DESCRIPTION I 
I 

Brown silty clay, damp plastic 

Reddish broxn silty clay--slightly 
damp, tight drilling 

softer drilling, same material, 
getter wetter 

saturated 

HSE-ES Form 78, 1 Jun 80 

. 

DEPTH 

- 
- 
- 
- 

. 5 ft - 
- 
- 
- 
- 

TD= 25.5 Et 

Water level 
initial 9.5 ft 
24 hr. 9' 7" 

REMARKS 

SAMF LE 
JYPE 
BLOMS 
PER 6 IN 

HB 5-10 

7 ft of con 
:rete grout 

.5 ft of 
entonite 
may have a 
oid above 
and next to 
ater table) 

and pack 

13.5 ft of 
schedule 40 
2 in ID PVC 
casing 

screen 

Replaces USAEHA Form 95, 12 Aug 74, which w i  11 be used. 

- - - - 



US ARMY ENVIRONMENTAL HYGIENE AGENCY - -  
Army Pol lu t ion  Abatement Program study,  I n s t a l l a t i o n  of Monitoring Wells,  Radford Army 
himunit ion P l an t ,  Radford, VA, 3-9 A p ; i l  1981 (USAEHA Control No. 81-26-8251-81) 

DRILLING LOG 

PROJECT RAAP 81-26-8251-81 DATE 5 kpr i l  81 

LOCAT ION S i t e  5 ,northeast  : of  lagoon DRILLERS Smithson, Hoddinott 

next  t o  bu i ld ing  S.R. 1602 Craig, Gates ( logger)  

- D R I L L  RIG 
Acker 11, v/ 4 i n  continuous 

BORE HOLE MU 6 

f l i g h t  Ayger 

Reddish brown s i l t y  coarse  t o  
medim sand, s a tu r a t ed  (water  i s  
flowing) 

DEPTH 

- 
- 
- 
- 

20 f t  

- 
- 
- 
- 

25 ft 

- 4  

- 
- 
- 

30 f t  

Weathered Elbrook FM ( r ed  gray 
c lay  residuum over  dolomite)  

SAMF LE 
.TYPE 
BLOWS 
PE7 6 I1 

- 

Sand pack 

10 f t  of 
s l o t t e d  

c h e d d e  4 0 ,  
2 i n  I D  PVC 
creen 
( 0.008-0.010' 

2 f t  of sedi- 
ment t r a p  

Bottom of 
wel l  25.5 f t  



US ARMY ENVIRONMENTAL AYGIENE AGENCY 
Army P o l l u t i o n  Abatement Program Study,  I n s t a l l a t i o n  o f  Monitoring Wel-Is, Radford Arm- 
Ammunition P l a n t ,  Radford,  VA, 3-9 Apr i l  1981, (USAEHA Cont ro l  No. 81-26-8251-81) 

D R I L L I N G  LOG 

PROJECT RAAF' 81-26-8251-81 DATE 5 A p r i l  8 1  

LOCAT I ON S i t e  5 ,  v e s t  of lagoon DRILLERS Smithson, Hoddinott  

next  t o  b u i l d i n g  S.R. 1603 Cra ig ,  Gates  ( logger )  

D R I L L  R I G  
Acker 11, v/ 4 i n  cont inuous  

BORE HOLE MJ 7 

f l i g h t  Auger 

}& 
X P M  PER 6 I DESCRIPTION 

Reddish brown s i l t y  c l a y  damp- 
med p l a s t i c  

same m a t e r i a l  get tin^ damper and 
more p l a s t i c  

wa te r  l e v e l  
i n i t i a l = 1 4 '  10" 
24 h r  =10110" 

Concrete  

Ben ton i t e  

s a t u r a t e d  s i l t y  medium c o a r s e  sand 
r e t u r n  on Auger- may have h i t  a 
l a s e  o f  g r a v e l  .5 f t  

24.5 f t  o f  
sand pack 

v - 

RKS 

0 f t  of 
l o t t e d  2 i n  
D schedule 

- 

, 

I 

4 
0 PVC sc reen  

USAafA Form 95. 12 Aug 74 



US ARMY ENVIRONMENTAL HYGIENE AGENCY - -  
~ m y  Pollution Abatement Program Study, Installation of Monitoring Wells, Radford A m y  
Ammunition Plant, 3-9 April 1981, (US- Control No. 81-26-8251-81) 

DRILLING LOG 

R A A ~  81-26-8251-81 
PROJECT DATE 5 April 81 

LOCAT ION Site 5, west of lagoon next DRILLERS Smitheon, Eoddinott 

to building S .R. 1603 Craig, Gates (logger) 

DRILL RIG 
Acker 11, w/ 4 in continuous 

BORE HOLE Mu 7 

flight Auger 

SAMF LE 

iE- 
PER 6 I 

same material saturated 

Elbrook M (weathered gray clay 
residuum) 

screen 

3 ft of sedd 
ment trap 

depth of we1 
26 feet 

USAEHA Form 95, 12 Aug 74 



Army P o l l u t i o n  Xba~ement Program S tudy ,  I n s t a l l a t i o n  of Monitoring Wel l s ,  Radford Army 
? .muni t ion  P l a n t ,  Zadford,  VA,  3-9 A p r i l  1981, (USAEHA Con:rol No. 81-26-8251-81) 

US ARMY ENV I RONMENTAL HYGIENE AGENCY 

DRILLING LOG 

R A A ~  81-26-8251-81 

PROJECT DATE 
5 A p r i l  81  

LOCAT ION S i t e  5, Background w e l l ,  s o u t $ R ~  LLERs Smithson Rodd ino t t  

o f  lagoon Cra ig ,  Ga tes  ( logger )  

DRILL RIG Acker 11, v/ 4 i n  con t inuous  BORE HOLE 
f l i g h t  Auger 

DEPTH 

- 
- 
- 

5 f t  

- 
- 
- 
- 

10 f t  

- 
- 
- 
- 

15 f t  

TD= 3 4 f t  

w a t e r  l e v e l  
i n i t i a l = 2 4  E t  
24 h r  .=14'1lW 

SAMF iE 
,TYPE 
BLOWS 
PER 6 I DESCRIPTION 

- 

g r a v e l  f i l l  f o r  road 

Reddish brown sandy c l a y  w i t h  son 
smal l  g r a v e l s  

Pame m a t e r i a l ,  wet ,  med p l a s t i c  

same m a t e r i a l ,  g e t t i n g  w e t t e r  
6 s t i c k y  

HSE-ES Form 78, 1 Jun 80 

RKS 

a f t  of  
c o n c r e t e  

- g r o u t  

i f t  o f  Ben 
: o n i t e  . 

and pack 

29 f t  o f  
c h e d u l e  40 

i n  ID PVC 
a s i n g  

Replaces USAEHA Form 95, 12 Aug 74, which will be used. 



A n y  Pollution Abatement Program Study, Installation of ~onitoring !Jells, Radford Army 
&muunition Plant, Xadford, V A ,  3-9 April 1981, (USAEHA Control No. 81-26-8251-81) 

US ARMY ENVIRONMENTAL HYGIENE AGENCY 

DRILLING LOG 

PROJECT RAAP81-26-8251-81 DATE 5 April 81 

LOCATION Site 5, background south DRILLERS Smithson, Hoddinott 
of lagoon Craig, Gates (lo~ger) 

DRILL RIG Acker 11, W/ 4 in cdntinuous BORE HOLE HW 8 

flight Auger 

DESCRIPTION DEPTH 

- 
- 
- 

- 
20 f: 

- 
- 
- 

25 it 

- 
- 
- 

same material 

SAMF LE 
,TYPE 
BLOWS 
PER 6 I 

MB 15- 
20 

v 
eame material 

HSE-ES Form 78, 1 Jun 80 

RE 

21 it of 
sandpack 

RW 

PVC casing 

Replaces USAEHA Form 95, 12 Aug 74, which w i l l  be used. 



Army Pol lu t ion  Abatement Program Study, I n s t a l l a t i o n  o f  Monitoring Wel l s ,  Radford Army 
~mmunition Plant ,  Radford, VA, 3-9 April  1981, (USAEHA Control No. 81-26-8251-81) 

US ARMY ENVIRONMENTAL HYG I EN€ AGENCY 

DRILLING LOG 

R A A ~  81-26-8251-81 5 Apr 81 

PROJECT DATE 
S i t e  5, backgrotind Sdthson,  Hoddino t t  

LOCAT I ON 
south of lagoon 

DRILLERS 
Craig, Gates (logger) 

DRILL RIG Acker 11. w/ 4 i n  continuous BORE HOLE MW 

f l i g h t  Auger 

DESCRIPTION DEPTH 

- 
- 
- 

\ 

35 f t  

same material 

SAMF iE 
cTYPE 
BLOWS 
PER 6 I 

Note: ran short of screen, there- 
fore, 5 i t  of  screen ins&ll 
in the saturated zone instead of 
10 f ee t .  

HSE-ES Form 78, 1 Jun 80 

- 
- 
- 
- .  

40 

- 
- 
- 
- 

REMARKS 

f: 

bottom ol 

5 f t  o f  s l o  
ted schedul 
40,  2 i n  I D  
PVC screen 

well 34 f t .  

Replaces USAEHA Form 9 5 ,  12 Aug 74, which w i l l  be used. 

- - - - - - - -  



Loose to medium dense brown fine sandy SILT 
l i t t l e  clay 

GROUNDWATER OAT* 

- Uater level €4 16.0' 

Development Data: 
Sloshed for 2 hrs. 
Bailed down to 21 @ .  

Yater level re-establ ished at 
16.0' after 1 .5  hrs. 

Auger refusal @ 39.0' 



',- *o Y*) 

30RING LOG. 

clnent. Hercules. Inc. 

prolecc Cbnitorina Wells Radford Army Amnunition P l a n t  Radford. V i r g i n i a  

I ~ o l l o w  stem auger ( S I J ~ ~  11-6-85 con 
M S C R l P T l O N  OF MATERIALS 

I 0 T  (cu~.~c .~-I  

- Brown f i n e  t o  medium grained SANDSTONE. - changing t o  blue-gray f ractured saccharoidal - - LIMESTONE and OOLOMITE - - - - - - - - - - - - 
,9.0 - 
3 Coring terminated @ 49.0' 

Draller W. Sirrmons, Sr. 

ROD 2 
lEUARK.5 1 



6-- r o  nl 

'IORING LOG. 

aepon NO ROM-62085 DATE November. 1985 

3 Loose t o  medium-dense red  brown f i n e  sandy 
SILT w i t h  occasional cobble l aye rs  (ML) 

-ALLUVIUM- 

SILT. shale fragments. r e l i c t  s t r u c t u r e  

10.0 -- - - Gray green brecciated LIHESTONE and 
DOLOMITE. numerous ca lc i te -hea led f rac tu res  - - - - - - - - - - - - - - 

0.0 1 

Clnent Hercules, Inc. 

oroneci M n i  t o r f ng  U e l l s  Radford Army Amnuni t i o n  P lan t  Radford. V i r g i n i a  . 
~or~npm CU-10-A Total oep(n 4 5 . 0 '  Elsrarlon --- I L ~ ~ ~ ~ ~  See p lan - 
I 1,- ot eorq ~ o l l o w  stem auger Stand.  11 -6 -85  Compm1.d 11-6-85 o 

O E S 3 I P T t O N  OF YATLR,ALS 

Y ~ o  0-1 I U a  I F m l  
a 

- Brown f i n e  sandy SILT; roots .  organics 
1.0 

MU: Y. Sfmnons. Sr. 

ROO Z AIMARKS 

I GROUNDWATER DATA 

- Uater l e v e l  @ 14.8' 

Development Data: 

Sloshed f o r  2 hrs. 
Ba i l ed  down f o r  1/2 hr. 
No change i n  water l e v e l .  



car.. -0 Ya 

TORING LOG 
FROEHLING & ROBERTSON, INC. 
, . , .,.I.L:..= . :.* ..A:. ~ t t  ,.:-,,,,r,tt~~r.~, . .*t *.*I. 

ONE NUNOREO TE4RS OF SERVlCC' 

repon NO RON-62085 l a a t  DATE November. 1985 

Cllenc Hercules, Inc. 

, M o o n 9  Yel ls  Radford Amy h n u n f t f o n  Plant  Radford. Vf rg fn fa  

%,,- C - 1 0 - ~ o n t l ~ ~ t ~ 1  oepm: 45.0'  mion on: --- I ~ ~ ~ . ~ i o n :  See plan 
~O,,IIW U. Sfmnons. Sr. tong. Hollow stem auger Jstaned: 11-6-85 C ~ ~ O I ~  

I I 

Boring terminated @ 45.0' 

GROUNDWATER DATA 

162 



r w r  No YXI 

9ORING LOG 

~ e p o n  NO RIM-62085 DATE November. 1985 
7 

ctlent. Hercules. Inc. 

U e l l s  Radford A m y  h n l t l o n  Plant Radford. V l r g i n l a  

JTOI.I D.D~II. 48-01 E ~ I ~ :  --- (~ocation: See p lan 

or iq -  Hol low stem auger S t a n w  11-6-85 Comvk 

I DESWlPTDN O F  UATERULS 

=Trio tCLcU.Lul~nl 

- Brown f i n e  sandy SILT; roots, organics 
a ." - Hedium-dense t o  dense brown f i n e  sandy SIL 

1 t o  s i l t y  f i ne  SAND (ML/SH) - - - -ALLUVIUM- - - - - - - - - - 
- - - - - - - - - - - - 

Very s o f t  yellow-brown coarse t o  ffne sand: 
s i l t  (CL) r e l i c t  s t ruc tu re  

Gray-brow vuggy LIMESTONE, c a l c f t e  healed 
f rac tures  interbedded w f  t h  gray-green 

1 
-FAULT BRECCIA- 

IIW: U. S f m n s .  Sr. 

ZQD % 
REMARLS 

GROUNOWATER OAT* 

Water l e v e l  @ 14.8' 

levelopment Data: 
j loshed 2 hours. 
3ai led down t o  19.0'. 
lecovered t o  14.8' a f t e r  1.5 h r  



FW' "0 m 

30RING LOG 

Cor ing  terminated @ 48.0' 

!QO r R E U U K S  

OZ 
GROUNDWATER DATA 



- 

BENTONITE PLUG 

, > ~ ~ 2 . 0  ft .  x 2.0 ft. CONCRETE PAD 

3 n , 2.0 inch PVC RISER 

- 2.0 inch TEFLON RISER, lo rt. 

- - -2.0 inch , 0.010" TEFLON SCREEN 

DATE: May, 1987 
FROEHLING S ROBERTSON. INC. 

a - V I O L M A C S * E r U N E E R F  & CutMlSTS SCALE: Not t o  Scale 
DRWN: CJS I 

RADFORD ARMY A M N I T I O N  PLANT DM(;. \ I ) .  

HERCLILES, INC. TYPICAL WELL CONSTRUCTION DIAGRAM 

FORM NO.103 



6- *o UP 

BORING LOG FROEHLING & ROBERTSON, INC. 
FULL SERVICE LABOMAT@~IES. ENCIINEERINGICHEUIU 
-ONE MUNORED WARS (YSEWICE-  

i 
5-UCl-1 contfnued 

1 
ro of 010-s r r o  a tor a r u )  lo namnmr arooomg 30 m l o a r w a  2 hn 0 0 . 1  375 nn I 0 namolar a K11.l 01 I 8  

1 mcramenln The sum ot tn. last cro mcrenunts of t m n . r r m ~ ~  u I- m a  nandara  panelfallon '*s1*l'"c* 

GROUNOWATER OAT* 

RQD = 23 

RQD = 7 

RQO = 0 



YXI 

BORING LOG FROEHLING & ROBERTSON, INC. 
FULL 5ERVICE LA€ICWATOC(IES. E~GINEERING,C~EUIC.  
-ONE HUNDI~ED YEARS OF SERVICE- 

MSClllVlDW OI Y*lI?mALS 

0.0 
c-- 

- 
d 

d 

_Z No sam~l ing conducted. see 5-YCI-2 f o r  - subsurface conditions - 
d - - - - - - - - - - - - - - - - - - - - - - -.<. . .- - - - Cobbles encountered a t  13.0 ft. and 17.0 ft. - 

33.5-1 
j ~ u g e r  refusal a t  33.5 ft. - - 

Hard l i g h t  gray dolomite. fractured and vugw - abundant calcareous I n f f l l  . occasional shale 
-.1 - Infil l:  dolomite c las ts  I n  calcareous matrix: 
1 Probable  slum^ structure - 

Location Plan 
tw u. Simons 

a C Y U U  

GROUNDWATER D A T A  

RQD - 0 



Subsurface Conditions Summary 

I'roiect: Radford Army Ammunition Plant 
Radford, Virginia 

3lient: Hercules Inc, 1 \ 

44\\ 9/,+\fll 2 \N% e\5 
See 5- WCI-2 for Conditions 

Cobbles encountered at; 13.0 ft, 16.0 ft. 

- t 
. . - .  - - .- Casing Stickup (It.)= 3.0 f t .  

Elev. = 
-.--- 
I Rlser Stickup (ft.1 = 3.0 ft. 

Driller: Simmons 

I u c t o r :  Smith 

Date Insralled: 5/5/87 

Elev. = 

\ 

WELL No.. 

5 - W C I - 1  
* 

;;reen Description: 0.010" slot, 2.0" I.D. Teflon Screen d10') 
Rlser Descrlption: 2.0" 1.0. Teflon Riser and PVC Riser 

Ground Elev.= 

Sand sire; D(10b 0.45-0.55 mm 

Bore/ C-: 6 inch/ N X  

1 .-.. Depth to Bentonite (It.)= - - - - - -  - - - 
Elev. - - 

- . -..-. .--- Depth to Sand Filter(ft.)= 
- - -  - - -  - -  - 

Elev. - - 

Depth to Well Rottorn(lc.)= 4 9 3  f t ,  



6,- no +m 

BORING LOG . 

Very loose ye l low brown s f 1  t y  m e d l m  t o  f i n e  
SAND (YI) 

- to- 

Loose tan t o  red b r o w  clayey medim t o  f i ne  
SAND, t race munded coarse sand (SC) 

Loose orange b m  # d i m  t o  f t n e  sandy SILT, 
t race  angular coarse sand (rock f r apen ts ) .  
aangamse s td lns  (NL) 

-to- 

H e d l u ~ ~  s t l f f  orange b r o n  clayey SILT. l f t t l e  
mediua to f i n e  sand (rack fragments] (W) 

GROUNDWATER DATA 

Subsurface water a t  34.5 ft. 

depth a t  11:30 a.m. on May 

1. 1987 - 



= Hard l i g h t  gray d o l m i t e ,  vuggy, fractured. = wlth calcareous i n f i l l i n g .  some 4 t h  moderate - developed crys ta l s ,  occasional shale i n f i l l :  - - occasional dolomite c l a s t s  in a calcareous 
matrix: probable flow structure - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 

3 - - 
- 
3 - - - - - 

- - Boring terminated a t  76.8 f t .  - - 

GROUHOWATEA OAT* 

Rib = 0 

RQD = 0 

ROD - 0 

RQD = 0 

RQD = 10 

ROD = 0 



-- 
\ 

I'roject: Radford Army Ammunition Plant Dt l l ler:  Simmons WELL No. 
~ocat lon: Radford, Virginia Ins~ecror :  Smith 

5 - W C I - 2  
Zlienc:  Hercules Inc. Date Installed: 5/1/87 

Screen Description: 0.010" slot, 2.0" 1.0. Teflon Screen s a w :  D(10)- 0.45-0.55 m m  

Riser Descrlpt ion: 2.0" 1.0. Teflon Riser and PVC Riser Bore/ Core Size: 6 inch1 N X  

Subsurface Conditions Summary . 

S&rwface water at 34.5 ft. 

Yellow Brown s i l ty  medium t o  f ine SAND (SM) 

to  

Orange Brown medium t o  fine sandy SILT (ML) 

. . .  

Casing Stickup (fr.)=> f t .  

Elev. = 
Riser Stickup (ft.) = 3.0 f t .  ' 

Elev. = 

Ground Elev.= 

Depth to Bentonite (It.)= - - - - - - - - 
Elev. - - 

Depth to Sand Filter(ft.)= - - - - - - - -  - 
Elev. - - 

Depth of Hole (it.) = 76.8 ItL 



,---a *a HUMUS\ S*cZdI 
BORING LOG FROEHLING & ROBERTSON, INC. 

FULL SCUVICL weOHnTOC)IEs. ENGINEERING,CHEMIC 
-ONE UUNOUEO VEAAS Of S E A v I C F  

rip. ol Bo 

E m m a  - 

Wmn No. 0- f,>nJ 
:I-. i$&rcu~es Inc. 
# r o w  Radford Army Ammunition Plant Radford, Vir~inia 

wtq m.: 5-UCZ-1 1 ~ m a l 0 . m :  31 -8  f t .  I EL.~W: 
_ _ _ _ _ _ - -  I-*-: see I 

mg: Hollow Stem mu*;=, -.-- -. -. -- -, , 
DUCnICfY)N OC U A T L ~ U L S  . UmP. m t w m c y m n l  a10-l 

Medium dense red  brbun s i l t y  f i n e  SAND. 
t race mica (SM) 

I Very loose t o  m d l m  dense ye l low brown s i l t y  
medium t o  f i n e  SAND (SH) 

-AUUVIUU- 

r(cdlum dense to very  loose ye l low brom s i l t y  
coarse t o  f i n e  SAND (angular r o c k  Fragments) 
(sn) 

Bor ing terminated a t  31.8 ft. 

c I r q  a l o r  a lo n.rnmar o r o ~ ~ n g  M m 10 o r n e ~ ~ n  0 0 . 1  375 In I o sarno~*rr 101atot 1 8  ~ncn*. l n t n r r b  1 
on wtcr*rn*nts The rum 01 th* 1n.1 1-0 .nCr.rneru= 01 pmnrmllon b Wrnmd In* slandara 0eneIrallOn rm**(*nc*. 

-oation Plan 

u. Ummpas 
REMARU 

GROUNDWATER DATA 

Subsurface water at: 22 ft. 
I b y  5. 1987 a t  4:00 D - m -  
29 ft. b y  5. 1967 4:10 0.m. 

Weigh t  of hanmer 

I 
I 

5 0 , .  r . . = 5  .n.-3, a , - - - -  .r - "CC 



. 
\ 

WELL No. 
I n s ~ e m r :  Smith - 5-WC2- 1 

Cllent: Hercules Inc. Da te  Installed: 5/6/87 

~c;een Descrlptlon: 0.010" slot, 7.0" 1.D. Teflon Screen S-: D(10b 0.45-0.5s mm 

Rlser Descrlptlon: 2.0" I.D. Teflon Riser and PVC Riser Bore/ Core Size: 6 inch1 NX 

Subsurface Condltlons Summary 

Yellow t o  Red Brown s i l ty  medium to  flne 

SAND (SM) 

Cobbles encountered a t  8.0 ft. 

Subsurface water at; 22.0 ft. a t  4:00p 5/5/87 
29.0 ft. at 4: 10p 5/5/87 

. Caslng Stickup (it.)= 3.0 ft .  7- I 
Elev. = 

Rlser Stlckup (it.) = 3.0 f t ,  

Elev. = 

Ground Elev.= 

i 
i I .  - -  Depth to Bentonite (It.)= 14.8 f t .  
I 
I Elev. 
I 

- - 

1 - . . - - . . . -. - - - Depth to Sand Fl l ter( i t . )= ---..--- - 
Elev. - - 

Depth  to \Veil Rottom(ft.)= 29.3 f t .  I 
I 

L . - - - - - - 61ev. - - 
.--.- - .--.- Depth of Hole (ft.) 



see 5-YCZ-I 

IS ft. 

35 ft. - 40 

for 

ft. 

$ Boring te rmlna tcd  a t  43.5 ft. 

1 W. Slnnans 

n r u u u  

GAOUNOWATER DATA 



kreen Descrlptlon: 0.010" slot, 2.0" I.D. Teflon Screen D(1Ob 0.45-0.55 mm 

ilser Description: 2.0" 1.0. Teflon Riser and PVC Riser Bore/ Core Size! 6 inch1 N X  

'roiect: Radford Arrnv Ammunition Plant 
,ocatlon: Radford, Virginia 

2Ilent: Hercules Inc, 

Subsurface Condirlons Summary 

Cobbles encountered at; 15.0 ft., 40.0 f t .  
4 

I 

Driller: W n s  

Insoector: Smith 

Date Installed: 5/6/87 

. . -.-- Casing Stlckup (ft.)= 3.0 ft.  

Elev. = 

- t - -  Riser Stickup (ft.) = 3.0 I t .  

I 
I Elev. = 

\ 

waLL NO. 

5-WC2- 2 

I i 1 . 1. - ......-..---- Depth to Sand Filter(lt.)= "--'-- 

- , Elev. - 
I 

. -- - - - - - - .- D ~ p t h  of Hole (It.) = 4 3 . 5 f t .  



re-" "0 iD 

BORING LOG 

G A O U N D W A T E A  D A T A  

- 



Subsurface Condlflons Summary 

Project: Radford Armv Ammunition Plant 
~ocatlon: Radford, Virginia 

Client: Hercules Inc, 

Cobbles encountered a t  15.0 ft. 

. .-.-- - . . Casing Stickup (ft.)= 3.0 f t .  

Elev. = 

.-' - t ---- Riser Stickup (It.) = 3.0 f t .  

Dr \ller: Simmons 

i m e c t o r :  Smith 

Date Installed: 5/6/87 

I 
I 

Elev. = 

.--. 
WBLL No. 

5 -  WC2- 3 

Screen Description: 0,010" slot, 2.0" 1.0. Teflon Screen 

Rlser  Descrlptlon: 2.0" 1.0. Tef Ion Riser and PVC Riser 

Ground Eleu.= 

S w  D0(10)= 0.45-0.55 m m  

Bore/ Core : 6 inch/ N X  

- - - - - - a -  ; 1.. -. -. - A  Depth to Bentonite (It.)= 
I Elev. 
I 

- - 

Depth to Well Rottorn(ft.)= 53.6 ( r .  - 



FROEHLINC & ROBERTSON, INC. 
FULL \ L W C E  LABOctAlOnlES. ENG~NE€AINC.CWEUIO 
W E  nuNoaEo r o R s  OF SERVIW 

>,OIWI Radford Army Ammunition Plant Radford, Vir~inia 

3onng NO 5 U C A  (TOW h p m  40 f t. 1 E ~ . r . t w  - - - - - - - - ( c o c d ~  See Location Plan 
rmg Hollow Stem Auaer (s1.r.e.d 5/7/87 Cam01 

I 
1' 

Very loose gray b& medim to  f i n e  sandy 
SILT. t r a c t  coarse subrounded sand (HL) 

1 Very loose gray braom f i n e  sandy S ILT  (*L) 

i - ALLUY I W- 

A - - - 
3 k d l u m  s t i f f  gray to tan clayey SILT,  . - manganese stains (a) - - - - - - - - - - - 
3 Hedlum s t l f f  t o  s t l f f  mottled t o  gray s i l t y  
1 f i ne  SAND (94) manganese sta ins  - - - 

-grading to- 

S t l f f  mottled to gray s l l t y  C U Y / c l a y y  SILT 
Z ( C L r n )  - - 
LI - - - - 

GROUNDWATER OATA 



1 Driller:-s \ 
'reject: Radford Army Ammunition Plant 

I YBLLNo. 1 
.ocatl,-,n: Radford, Virginia Ins~ector :  Smith 

5-WCA 

,cFeen Descrlptlon: 0,010'' slot, 2.0" 1.0, Teflon Screen S a ue: 0(10)= 0.45-0.55mm 

tlser Description: 2.0' 1.D. Teflon Riser and PVC Riser Bore/ core ml 6 inch1 N X  

Subsurface Conditlons Summary 

Gray Brown medium to fine sandy SILT/ 

si l ty medium to  fine SAND (MLISM) 

I - . . .  

Casing Stlckup (it.)= 3.0 ft. 

Elev. = 
Riser Stlckup (it.) = 3.0 f t .  

Elev. = 

Ground Elev.= 

Depth to Bentonite ( f t . )=  4.0 I t ,  

Elev. - - 
Depth to Sand Fllter(lt.)= . 25.8 ft. - 

Elev. - 

Depthto Wel l  Rottom(ft.)= 37.1 f t .  

Elcv. - a 
Depth of Hole (ft.) =4a(LLL, 
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Vertical Scale= Horizontal Scale 

Water Table Measured Nov..1982 Well 88  Measured Feb..1983 

HORlZONTAL SCALE - 
0 200' 

L E G E N D  
...*.-.-.-.-.--.. . . . . . . . . ........ . . - . . . . . . . ........ . . . . . . . . Sandy  Silt . . . . . - . . . . . . - . . - . Monitoring 

Wel l  Profile 0 S a n d  with Silt a n d  Gravel T 
Sand. Gravel a n d  C o b b l e s  4 9 -.O a B e d r o c k  

aetz-Converse-Murdoch-lnc. 
Eng~neers. Plonnefs a n d  Scientists 

G e o l o ~ y  and Groundwater  
Profi le  

I 
-- Water Table  

F U R  a 
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APPENDIX B 

TRICHLOROETHENE HISTORIC CONCENTRATION GRAPHS 
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HWMU-5 Well S5W7 Trichloroethene Concentrations 

+ Well S5W7 ~ ~ 

Sample Collection Dates 
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HWMU-5 Well 5WlOA Trichloroethene Concentrations 

Sample Collection Dates 
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*. 
DRAFT 

I 
RADFORD AAP 
HAZARDOUS WASTE IIIANAGEMENT UNITS 5 AND 7 
RESPONSE TO VDEQ COhillClENTS - JUNE 25,2003 

The VDEQ comments and DAA's responses are detailed below. 

1 )  "...in order to demonstrate clean closure of thcse units, the soil and liner material 
immediately beneath the wastes must be sampled as well to determine if they meet clean 
closure standards." 

A sample of the base sand beneath the residual material and above the bottom liner was collected 
at HWMU-5 [sample 5GP-6 (1 0- 1 1 ')I. Samples \L ere not collected from beneath the liner 
because i t  would have bccn impossible to patch the bottom liner without excavating to a depth of 
approximately 12 feet below ground surface (through approximately 5'-8'of residual material) in 
ordcr to install the type of liner patch specified by the VDEQ. If san~ples me to be collcctcd 
from the soils bencath the Unit, the VDEQ must approve the use of bentonite for patching the 
bottom liner. If the VDEQ approves the use of bentonite as a patching method, then DAA 
recommends the collection of two (2) soil samples from beneath the bottom liner at HWMU-5. 

A sample of the base clay liner beneath the residual material was collected at HWMU-7 [sample 
7GP-2 (13.5-14.5')]. A sample of the native soil beneath the residual material also was collected 
[sample 7GP-3 (10-1 1 ' ) I .  Therefore, DAA does not recommend the collection of additional 
samplcs from beneath HWMU-7. 

2) "Refer to Section 3.13 of the Drufi Gztrcl(~ncc for the requirements of all acceptable clean 
closure standards (i.e., analytical non-detection, background, and risk-based)." 

The VDEQ con~ment letter did not include the refcrencecl Llrafl G ' u ~ c k r r ~ ~  h1~1tz1~ulfi)r Closure 
Plum and Post-Closure Plans. Based on prevlous discussions between Radford AAP and 
VDEQ, i t  is assumed that the VDEQ clean closure standards will be based on REAMS, and that 
VDEQ will not approve the use of USEPA Region 111 RBCs. 

3) "...every sample of waste must not exceed the land disposal restrictions (LDRs) 
treatment standards specified in 40 CFR 286 [should be 2681, Subpart D." 

40 CFR 268 Subpart D - Treatment Standards 

•˜268.40(e) For characteristic wastes (D001-D043) that are subject to treatment standards in 
the following table "Treatment Standards for Hazardous Wastes," and are not managed in a 
wastewater treatment system that is regulated under the Clean Water Act (CWA), that is CWA- 
equikalent, or that is injected into a Class I nonhazardous deep injection well, all underlying 
hazardo~is constituents (as defined in •˜268.2(i)) must meet Universal Treatment Standards, 
found in $268.48, Table Universal Treatment Standards, prior to land disposal as defined in 
$268.2(c) of this part. 



•˜268.2(i) Untlerlj~~~zg huxrclozu cotistitruwt means any constituent listed in 5268.48, Table 
UTS - Universal Treatment Standards, except fluoride, selenium, sulfides, vanadium, and 
zinc, which can reasonably be expected to be present at the point of generation of the hazardous 
waste at a concentration abovc thc constituent-spcciflc UTS treatment standards. 

•˜268.2(c) Land disposul means placement in or on the land, except in a corrective action 
management unit, and includes, but is not limited to, placemcnt in a landfill, surface 
impoundment, waste pile, injection well, land treatment facility, salt dome fonnation, salt bed 
fonnation, i~nderground mine or cave, or placement in a concrete vault, or bunker intended for 
disposal purposes. 

Treatment Standards for Hazardous Wastes (5268.40) 

D002-Corrosive Characteristic Wastes (Nonwastewaters): DEACT and meet $268.48 standards. 

Comparison of Waste Material Samples to Universal Treatment Standards (5268.48) 

See Table 1 (HWMU-5 TALITCL Detections), Table 2 (HWMU-7 TALITCL Detections), and 
Table 3 (TCLP Results - HWMUs 5 and 7). 

Please note: Waste Characterization samples from HWMUs 5 and 7 were analyzed for standard 
TCLP constituents. These samples were not analyzed for TCLP antimony, beryllium, nickel, 
and thallium, which are listed in $268.48 - Table Universal Treatment Standards. However, the 
individual residual material samples were analyzed for antimony, beryllium, nickel, and t11 a 11' lum 
in  total co~lcentrations. In each case, the detected concentrations of these constituents were less 
than the respective TCLP threshold values; therefore, the residual material should meet the LDR 
criteria. 



HAZARDOUS WASTE MANAGEMENT UNIT 5 
SUMMARY OF TAL INORGANIC CONSTITUENTS AND TCL OKGANIC CONSTITUENTS DETECTED IN RESIDUAL MATERIAL 

RADFORD ARMY AMMUNITION PLANT. RADFORD. VIRGINIA 

NOTES: 
-: Not detected above the Limil of Quantitalion (LOQ). 
na- Not applicable. Universal Trcatmcnt Standards for Inorganic constituents in soil are TCLP standards 

\ 

Sample Locabon 1 Dale 

Page 1 of 1 

5GP-1 (9-10') 10!31/02 i121001 3.9 / 47.3 1 1.1 1 - j 31.7 [ 17 6 19.8 i26700; 9.8 ! 1730 f 360 i 19 i 851 i 32 j 20.7 i 0 019 
(residual material) 

5GP-3 (9-10') 10131102 /14800i 2 6 1 37.2 1 - [ 866 i 22.8 j - [ 9.5 i24400; 9.7 [ - i 90.8 ! 5.3 i - i 54.3 i 18.6 i - 
(residual material) 

, Y .  

5GP-8 (7-8') 10/31/02 i14200j 4 1 1 46.1 ! 1.3 j - i 21.6 j 1 1  6 ! 16.8 t28400: 9.6 i 1410 ! 242 f 10.7 [ 1090 f 26.7 [ 23.9 0.051 
(residual material) 

5GP-8 (1 1-12') 10/31/02 \ 1960~ :  3 4 i 61 4 [ 0.81 : - ! 26.9 i 10 i 14.8 i290001 9 6 1560 372 j 11 i 1420 [ 55 2 1 33.8 / - 
(residual material) 

40 CFR 264.48 i na i na na i na na na na na na na [ na i na na f na : na na 0.087 
Jniversal Treatment 

Standards 

Concen!rations in rnqlkg 

E 
2 .- 

s = ." 

< 4 m m  
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HAZARDOUS WASTE MANAGEMENT UNIT 7 
SUMMARY OF TAL INORGANIC CONSTITUENTS AND TCL ORGANIC CONSTITUENTS DETECTED IN RESIDUAL MATERIAL 

RADFORD ARMY AMMUNITION PLANT, RADFORD. VIRGINIA 

40 CFR 2M 48 
Universal Treatment 

Standards 

NOTES: 

I - Not detected above the Llm~t of Ouant~tallon (LOO) 
na Not appl~cable Unwersal Trealmenl Slandards lor lnorganlc consl~tuentb In sol1 are TCLP standards 

(I- U 

Page 1 of 1 



TABLE 3 

I 
I 

SUMMARY OF WASTE CHARACTERIZATION ANALYTICAL RESULTS - INORGANICS 
HAZARDOUS WASTE MANAGEMENT UNITS 5 AND 7 

RADFORD ARMY AMMUNITION PLANT, RADFORD, VIRGINIA 

Arsenic U U 5 

40 CFR 268.48 1 

- 

Barlurn 
Cadrnwm 
Chrorn~urn - 

Lead 
Mercury 
Selenum* 
Sher 

rngll 
rngll 
rngll 
rngll 
rngll 
rngll 
mg/l 

UTS 

5 
0.714 

U 
U 
U 

U 
U 
U 

NOTES: 
*: Selenium is not an "underlying hazardous constituent" in characateristic wastes, 

according to the definition at 40 CFR 268.2(i). 
U: Not detected above the Limit of Quantitation (LOQ). 

Units 

rngll 

Page 1 of 1 

0 521 
U 

U 
U 
U 
U 
U 

100 
1 
5 
5 

0 2 
1 
5 



' resenta t ion  o f  E s t i m a t e d  C o s t s :  C l o s u r e  P l a n n i n g  a n d  E v a l u a t i o n  - HWMU 5 a n d  7 

 TOTAL PROJECT ESTIMATE $ 16,910 1 

TASK 
1 
2 

'ASK BREAKDOWN 

;lassification 
'rogram Manager I 
jenior Eng.iGeol. 
'roject Eng./Geoiogisl 
invironmental Scientist 
)rafting 
hv~ronmental Technician 
Zlerical 

DESCRIPTION 
Revise Closure Plans for HWMU-5 and HWMU-7 (Cost for  Two Plans including mtgs.) 
Environmental Subsurface Investigation (HWMU-5 Additional Samples - Includes Data Validation) 

Units - 
Hr 
Hr 
Hr 
H r 
H r 
H r 
Hr 

COSTS 
9,660 
7,250 

Rate ($1 118 Task 1 

No. Un~ts Cost 
12 1.320 

Task 2 
No. Units Cost 

8 880 

Breakdown of Reimbursable Costs Task II: 

Item - - Unit No. Units - Cost Total Cost 
Geoprobe day 1 2000 2,000 
Laboratory see estlmate 1 2.000 2,000 

'ask Totals 

Laboratory Estimate 
~ e s t  Cost No. Units Total Cost 
TAL So11 500 2 1,000 
TCL Soil 500 2 1,000 

I - 
I per plan 4,830 1 7,250 

TOTAL REIMBURSABLES 4,000 

TOTAL 2,000 
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