
PCDR \ PCDR3 \ lOWA AAP \
062708 \ IWA080218

Work Plan Amendment for:

Bioremediation/Metals Treatment of
West Burn Pads Landfill Soils in Inert

Landfill Tre,nch 6 and Trench 7
Iowa Army Ammunition Plant, IA

Contract DACA45-97-0022-009
July 24,2001

Prepared for:

Prepared by:

CAP E
'\h, IRO 'MENT. I.
I ··\GE"r. .... T
I 1\ C.
.. I I'

" \.

USACE Omaha District
106 South 15th Street
Omaha, Nebraska 68102-1618

Cape Environmental Management Inc
14113 West 72 Terrace
Shawnee, Kansas 66216
913/248-1278



Work Plan Amendment for:

Bioremediation/Metals Treatment of
West Burn Pads Lanfill Soils in Inert

Landfill Trench 6 and Trench 7
Iowa Army Ammunition Plant, IA

Contract DACA45-97-0022-009
July 24, 2001

Prepared for:
USACE Omaha District
106 South 15th Street
Omaha. Nebraska 68102-4978

CAP E

Prepared by:
Cape Environmental Management Inc

~YVIRO"ME""T.\L 14113 West 72 Terrace
\IA:\'A~E'\IE~,~ Shawnee, Kansas 66216

'''''','Ii::~' M~,J,," , 913/248-1278



c
.J__~__.......c..

Nationally Recognized by Clients
(or Superior Servjce

July 24, 200 I
CAPE Proposal No. 00305.001.005

ATTN: Mr. Scott Marquess
U.S. EPA, Region VII
901 North 5th Street, FFSESUPR
Kansas City, KS 66101

SUBJECT: Work Plan Amendment for BioremediationlMetals Treatment ofWest Burn Pads Landfill
Soils in Inert Landfill Trenches 6 and 7 at Iowa Army Ammunition Plant, Iowa
Contract Number DACW45-97-D-0022-0009

Dear Mr. Marquess:

Cape Environmental (CAPE) is pleased to provide the latest version of the subject Work Plan. This is an
"Unofficial Submittal" and is for review purposes only.

c The enclosed modification includes the following information:
• Work Approach and Figures
• Appendix A RFI Document Summary of Treatment Options
• Appendix B Cumulative Applied Formula
• Appendix C GRACE Treatability Study
• Appendix D Joliet AAP "Bake-off' Summary
• DARAMEND Toxicity Studies Excerpts
• Appendix E DARAMEND Treatment Studies
• Pantex Bench-Scale Treatability Study Data
• Yorktown Naval Weapons Station Full-Scale Treatment
• Appendix F DARAMEND Explosives Treatment
• Preliminary Procedures Manual
• Appendix G Metals Treatment Procedures and Treatability Study (To Be Provided Following

Supplemental Treatability Testing).

Thank you for your consideration of our approach. If you have questions, please call Don Woody, Project
Manager at (913) 558-2143 or Charlie Williams at (865) 671-0056.

...... -

Enclosure

Sincerely,
//,~_.c.ap~nvironmenta~:7'"/ , }. j;f;t'
~l~

Proposal Coordin or //'

c
14113 West 72 Terrace Shawnee, KS 66216

(913) 248-1278/Fax (913) 248-1279



WORK PLAN AMENDMENT

TABLE OF CONTENTS

Table of Contents i

1.0 INTRODUCTION 1
1.1 Site Location and Description 1
1.2 Site History 1
1.3 Description of Previous Remedial Activities 1
1.4 Project Objectives 3
1.5 Soil Remediation Goals I Treatment Criteria 4

2.0 PROJECT ACTIVITIES 6

2.1 Mobilization and Site Preparation 6
2.2 Protection of Landfill Liner Systems 6
2.3 Soil Treatment. 7
2.4 Explosives Treatment. 8

3.0 PROJECT SCHEDULE 18

4.0 REFERENCES 18

List of Tables

c Table 1
Table 2

Table 3

Metals Treatment Criteria 5

DARAMEND Explosives-Contaminated Soil Treatment
Process Summary 15

Quality Control Measures for Metals Treatment 17

c

List of Figures

Figure 1 - Location Map
Figure 2 - General Plan
Figure 3 - Present Soils Disposition
Figure 4 - Trench 6 Recent Analytical Result Box
Figure 5 - Soils Transport Route Between Trench 6 & 7
Figure 6 - Trench 6 and 7 Buffer Zones
Figure 7 • Cross Section of Treatment Soils Trench 6
Figure 8 - Sample Grid

Figure 9 • Sprinkler System

Figure 10 - Schedule

IAAAP Work Plan Amendment
July 24, 2001

Cape Environmental Management Inc



Appendices

APPENDIX A RFI Document

Summary of Treatment Options

APPENDIX B Cumulative Applied Formula

APPENDIX C GRACE Treatability Study

APPENDIX D Joliet AAP "Bake-off" Summary
DARAMEND Toxicity Studies Excerpts

APPENDIX E DARAMEND Treatment Studies

Pantex Bench-Scale Treatability Study Data
Yorktown Naval Weapons Station Full-Scale Treatment

APPENDIX F DARAMEND Explosives Treatment
Preliminary Procedures Manual

APPENDIX G Metals Treatment Procedures and Treatability Study
(To Be Provided Following Supplemental Treatability

Testing)

IAAAP Work Plan Amendment 11

July 24, 2001
Cape Environmental Management Inc



c
Work Plan Amendment

BioremediationlMetals Treatment of
West Burn Pads Landfill Soils in Inert Landfill Trench 6 and Trench 7

Iowa Army Ammunition Plant

1.0 INTRODUCTION

This Work Plan Amendment, prepared by Cape Environmental Management Inc. (CAPE),
provides a detailed description of treatment activities that will be completed on a specific subset
of explosives- and metals-impacted soils at the Inert Disposal Area (IDA) at the Iowa Army
Ammunition Plant (IAAAP) in Middletown, Iowa. These soils are currently stockpiled in the
Soil Repository (otherwise known as "Trench 6") and the Corrective Action Management Unit
(otherwise known as the "CAMU" or as "Trench 7"). The site location is shown in Figure 1 and
the location of Trenches 6 and 7 are shown in Figure 2.

c

1.1

1.2

Site Location and Description

The IAAAP, bordered by U.S. Highway 34 to the north, upland agricultural farms to the
east and west, and the Skunk River valley to the south, encompasses approximately
19,000 acres. Approximately one-third of the property is occupied by active or formerly
active production or storage facilities. The remaining land is divided between leased
agricultural property and woodlands. IAAAP is a government-owned, contractor
operated facility. The current operating contractor is American Ordnance, formerly
Mason & Hanger-Silas Mason Co., under the command of the U.S. Army Operations
Support Command (OSC). OSC reports to the U.S. Army Armament, Munitions and
Chemical Command (AMC).

Site History

Production of ammunition at the IAAAP began in 1941; current activities at the plant
include load, assemble, and pack (LAP) production operations for various conventional
ammunition items including projectiles, mortar rounds, warheads, and demolition
charges. The LAP operations use explosive materials and lead-based initiating
compounds. Past operations at the IAAAP have resulted in the contamination of soil and
groundwater through the discharge of wastewater containing explosives and explosive
byproducts and through open burning and land disposal of production wastes.

1.3 Description of Previous Remedial Activities

In July 2000, CAPE was tasked by the U.S. Army Corps of Engineers (USACE) to
perform treatment/stabilization activities on contaminated soils from specific Focused
Feasibility Study (FFS) sites as identified in the IAAAP Interim Soils Operable Unit
(OU) Record of Decision (ROD), dated March 1998. These sites, generally referred to as
the West Burn Pads Landfill (WBPLF) sites, include four distinct sites that are located
within one contiguous 8-acre area. These four WBPLF sites are the West Burn Pads, the
West Burn Pads Landfill, the Burn Cages, and the Burn Cages Ash Disposal Landfill.
Primary contaminants of concern in materials from the WBPLF sites are explosives (e.g.,
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RDX, HMX, and TNT) and heavy metals (e.g., barium and lead). CAPE was tasked to
stabilize metals-contaminated soils (with special emphasis on barium, as the dominant
metal contaminant) originating from the WBPLF sites.

Between July 2000 and October 2000, Environmental Chemical Corporation (ECC)
excavated metals- and explosives-contaminated soils from the WBPLF sites and
transported them to the IDA, where the soil was segregated and stockpiled in three
separate depository areas. ECC segregated the soils based on level and type of
contamination. This segregation was primarily driven by varying levels of two major soil
contaminants, RDX and barium. Refer to Section 1.5 of this work plan amendment for
additional information regarding soil segregation and placement criteria. The three IDA
soil depositories consisted of the "Random Fill" landfill cell (located along the southeast
edge of the IDA and designed primarily for permanent containment of soil with relatively
low levels of explosives contamination), the Trench 6 Soil Repository (designed
primari Iy for permanent containment of soil with relatively moderate levels of explosives
contamination), and the Trench 7 CAMU landfill cell (designed primarily for temporary
storage of soil with relatively high levels of explosives contamination). Within each of
these three IDA soil depository areas, the WBPLF soil was segregated into stockpiles of
soil requiring metals treatment and stockpiles not requiring metals treatment. Details of
the work performed by ECC are documented in the Draft Remedial Action Report,
Focused Feasibility Study Soils Removal Action - West Burn Pads (ECC, June 2001).

Following ECC's placement of the WBPLF soils at the IDA, CAPE initiated work
activities in accordance with the approved Work Plan Amendment, Barium-Contaminated
Soils Stabilization (CAPE, October 2000). Fieldwork consisted of metals-stabilization
activities using a combination of portland cement and synthetic gypsum. WBPLF soils
requiring metals treatment were thoroughly mixed and irrigated in 22-inch lifts using a
Caterpillar SM350 soil stabilizer machine. The mixed soils were cured for a minimum of
4 hours, and then sampled. Samples were submitted to an on-site laboratory for Toxicity
Characteristic Leaching Procedure (TCLP) extraction using SW-846 Method 1311; the
extract was then analyzed for metals using Graphite Furnace I Cold Vapor Method-7000
series procedures. Some quality assurance (QA) I quality control (QC) samples were also
sent to an off-site laboratory for TCLP extraction and analysis using U.S. Environmental
Protection Agency (EPA) Method 6010B or Method 7470 procedures, as applicable.
Each composite sample represented approximately 250 cubic yards of treated soils. Soils
that satisfied the cleanup objectives were segregated with material requiring no additional
treatment. Soils not satisfying the cleanup objectives were designated for re-treatment
and were reintegrated with soil requiring treatment. Between early October 2000 and
early November 2000, CAPE successfully treated all WBPLF soils that required metals
treatment from the stockpiles within the Random Fill landfill cell and within Trench 6.
However, CAPE was not successful in efforts to treat the more-heavily-contaminated
WBPLF soils in Trench 7 for metals. Based on the unsuccessful attempts to treat Trench
7 material and due to the approaching end of the construction season, the project team
agreed that treatment methods for WBPLF soil containing very high levels of metals
contamination should be re-evaluated before any further attempts to treat the WBPLF soil
in Trench 7. CAPE then prepared the site for winter shutdown and demobilized by mid
November 2000. Details of the work performed by CAPE are documented in the Draft
Closure Report, Focused Feasibility Study Soils Removal, Barium Stabilization (CAPE,
May 2001).
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After demobilizing from the IAAAP site for the winter shutdown, verification samples
were collected from the Random Fill landfill cell and from Trench 6 to confirm that the
WBPLF soils had been segregated appropriately and to confirm that the metals treatment
had successfully reached treatment goals. These verification samples indicated that some
of the WBPLF soil placed in Trench 6 was contaminated with higher-than-expected
levels of explosives. In fact, the explosives content of some of the WBPLF soil in Trench
6 was found to be high enough that the soil was determined to have been incorrectly
placed in Trench 6 instead of in Trench 7. Per the terms of the IAAAP Final Soils OU
ROD, dated September 1998, this "incorrectly-placed" WBPLF soil stockpiled in Trench
6, and all of the WBPLF soil stockpiled in Trench 7, requires treatment for explosives.
Refer to Section 1.5 of this work plan amendment for additional information regarding
soil placement and treatment criteria.

As a result of these events, CAPE was tasked by the USACE to research and evaluate
options for treatment of the WBPLF soil (currently staged in Trenches 6 and 7) requiring
additional treatment. CAPE researched available information to determine technically
viable and cost-effective alternatives for treating the soils. Initial research indicated that
it might be advantageous to treat the WBPLF soil in Trench 7 for explosives before
metals treatment, especially if the explosives treatment process utilizes biological
degradation and if the metals treatment process results in a pH change which could
negatively impact indigenous microbes within the soil. Additionally, it was determined
that it was necessary to treat the "incorrectly-placed" WBPLF soil in Trench 6 (for
explosives) before the future placement of additional soil in the Soil Repository.
Furthermore, it was determined to be desirable to treat the WBPLF soil in Trench 7 for
both explosives and metals so that the metals-impacted WBPLF materials could be
removed from Trench 7 at the completion of this project effort (thereby leaving only
explosives-contaminated soil remaining in Trench 7).

The soil treatment methods initially researched by CAPE included thermal processing,
composting, bioslurry, and an application of various proprietary reagents to treat soils for
explosives and metals. General information used to evaluate these soil treatment
methods is summarized in a Request for Information (RFI) from CAPE to USACE; this
information is presented in Appendix A of this work plan amendment. Based on CAPE's
research, the recommended methods for explosives and metals treatment involve
application of proprietary reagents; these soil treatment methods are discussed in detail in
Section 2 of this work plan amendment.

1.4 Project Objectives

The objectives ofthis project are to complete the treatment ofthe explosives- and metals
contaminated WBPLF soils (that are currently staged in Trenches 6 and 7) to the cleanup
goals defined in Section 1.5 of this work plan amendment.

Based upon the quantity of ECC truckloads delivered and an assumption of 8 cubic yards
of soil per truckload, Trench 6 presently contains an estimated 5,112 cubic yards of
WBPLF soil; approximately half of this material, or approximately 2,556 cubic yards,
requires treatment for explosives. Trench 7 contains an estimated 4,032 cubic yards of
WBPLF soils; all of this WBPLF material in Trench 7 requires treatment for both

7
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explosives and metals. The present configuration of WBPLF soil in Trenches 6 and 7 is
shown in Figure 3.

Treatment activities described in this work plan amendment will be performed as a
continuation of fieldwork initiated by CAPE during the 2000 construction season;
therefore, this work plan amendment is intended to be used in conjunction with the
previously approved Work Plan Amendment (CAPE, October 2000).

1.5 Soil Remediation Goals I Treatment Criteria

The Final Soils OU ROD for the IAAAP site, dated September 1998, defines soil
remediation goals based on the Resource Conservation and Recovery Act (RCRA) Land
Disposal Restrictions (LDRs) and a 10-6 cumulative risk level for ingestion and dermal
contact. Table 13 contained within the Final Soils OU ROD lists risk-based soil
remediation goals for several potential chemicals of concern. Appendix B of this work
plan amendment contains the applicable cumulative risk formula, a cumulative risk
formula calculation spreadsheet, and laboratory data for soil verification samples recently
collected from WBPLF soils staged within Trench 6. Figure 4 also provides a summary
of this recent Trench 6 WBPLF soil sampling information.

If the cumulative risk is less than 10-6 (i.e., the Cumulative Risk Index is less than 1.0)
AND the soil does not fail any LDRs, the soil is considered "lightly-contaminated"
"random fill" material and is designated for permanent placement (typically without
treatment) in an on-site RCRA-Subtitle-D-equivalent landfill cell.

If the cumulative risk, excluding metals contribution, is less than 10-6 (i.e., the
Cumulative Risk Index is less than 1.0) BUT the soil fails LDRs due to hazardous levels
of leachable metals, the soil is still considered "lightly-contaminated" "random fill"
material designated for permanent placement, after treatment for metals, in an on-site
RCRA-Subtitle-D-equivalent landfill cell.

Uthe cumulative risk is between 10-6 and 10-5 (i.e., the Cumulative Risk Index is between
1.0 and 10.0) AND the soil does not fail any LDRs, the soil is considered "moderately
contaminated" and it is designated for permanent placement (typically without treatment)
in the on-site RCRA-Subtitle-C-equivalent Trench 6 Soil Repository landfill cell.

ff the cumulative risk, excluding metals contribution, is between 10-6 and 10-5 (i.e., the
Cumulative Risk Index is between 1.0 and 10.0) BUT the soil fails LDRs due to
hazardous levels of leachable metals, the soil is still considered "moderately
contaminated" material designated for permanent placement, after treatment for metals,
in the on-site RCRA-Subtitle-C-equivalent Trench 6 Soil Repository landfill cell.

If the cumulative risk is 10-5 or greater (i.e., the Cumulative Risk Index is 10.0 or
greater), the soil is considered "heavily-contaminated" and it is designated for temporary
storage (awaiting treatment) in the on-site Trench 7 CAMU landfill cell.

Remediation criteria for explosives treatment are based upon a reduction of explosives
contamination within the treated soil (from pre-treatment cumulative risk levels greater
than 10-5

) to cumulative risk levels of 10-6 or less. Since RDX is typically the dominant
non-metals contributor to the cumulative risk formula for the WBPLF soils, RDX levels
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can be used as a measurement indicator for explosives treatment progress. Therefore,
since 53 mg/kg of ROX represents a 10-6 risk level, 53 mg/kg of ROX in the WBPLF soil
can be considered an approximate cleanup goal for the explosives treatment process.
However, the cumulative risk formula (using all applicable explosives concentrations in
the WBPLF soil) will be used to measure the final success of the explosives treatment
process, which must reduce the cumulative risk ofthe soil to less than 10-6

.

Remediation criteria for metals treatment are based on compliance with RCRA LORs.
Phase IV LOR treatment standards for soil require a 90 percent reduction in
concentrations of hazardous constituents, with treatment for any given constituent capped
at ten times the Universal Treatment Standard (UTS). Therefore, this "90 percent
reduction, capped at 10xUTS" is an absolute minimum requirement for the treatment of
WBPLF soil relocated to the IDA and contaminated with hazardous levels of leachable
metals. This "90 percent reduction, capped at 10xUTS" could potentially allow for the
landfill placement of treated soil exceeding TCLP limits, but only if that soil is placed in
a RCRA hazardous waste landfill cell (i.e., the Trench 6 Soil Repository). However, to
provide a "safety factor" in the design of the metals treatment process and to simplify the
treatment criteria by selection of a single metals treatment standard applicable to all three
soil depository areas at the IDA, CAPE has been directed by USACE to set WBPLF soil
treatment goals that meet (or "pass") TCLP limits for all applicable metals. One
variation to this guidance is that silver-contaminated soil, if any WBPLF soil
unexpectedly requires treatment for silver, may need to be treated to less than the
applicable 5.0 mglL TCLP limit to meet the "90 percent reduction, capped at lOxUTS"
minimum requirement.

For reference purposes, Table I presents a summary of relevant TCLP limits, Universal
Treatment Standards, and" IOxUTS" limits for the typical suite of eight RCRA metals.
Note that these metals are NOT all expected to be drivers for treatment of metals
contaminated WBPLF soil staged in Trenches 6 and 7. Although the metals treatment
process must be capable of achieving all mandatory LOR criteria, a review of the
numerous WBPLF soil samples previously collected (for site characterization,
excavation, segregation, placement, and treatment purposes) reveals only relatively
modest contamination by all of these metals except barium and, to a much lesser degree,
lead (as measured by total metals analyses). This review of previous WBPLF soil
samples also found that only a few samples are known to have exceeded TCLP limits (by
relatively small margins) for lead, cadmium, and chromium.

TABLE 1
Metals Treatment Criteria

Metal
TCLP Limits Universal Treatment Standards 10 x UTS

(mg/L) (UTS, mg/L TCLP) (mg/L TCLP)
Arsenic 5.0 5.0 50.0
Barium 100.0 21.0 210.0

Cadmium 1.0 0.11 1.1
Chromium 5.0 0.60 6.0

Lead 5.0 0.75 7.5
Mercury 0.2 0.025 0.25

Selenium 1.0 5.7 57.0
Silver 5.0 0.14 1.4
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For the WBPLF soils currently requiring treatment (and currently staged in Trench 6 and
Trench 7), the Army will manage the treatment residuals via burial and permanent
containment in the Trench 6 Soil Repository after completion of treatment of explosives
to a cumulative risk level of less than 10-6 and treatment of metals to achieve compliance
with LDRs.

2.0 PROJECT ACTIVITIES

Following approval of this work plan amendment, CAPE will mobilize to the site and begin site
preparation activities. Once site preparation is completed, CAPE will begin treatment of the
explosives-contaminated WBPLF soils, followed by metals treatment. After achieving the soil
remediation goals, the treated soil will be placed in Trench 6 for final/permanent disposition, the
site will be restored, and CAPE will demobilize equipment and personnel. These project
activities are discussed in additional detail in the following subsections ..

2.1 Mobilization and Site Preparation

Mobilization involves the travel of site personnel and transport of equipment to the site.
A site office/lunch trailer will be set up and electrical service will be provided to the
trailer. Portable sanitary facilities will also be provided during mobilization and will
remain for the duration of site activities. Initial site preparation activities include
obtaining site access and clearances/permits; conducting pre-construction briefings;
establishing support areas, site controls, and work zones; and locating utilities and
underground landfill system components, as appropriate.

2.2 Protection of Landfill Liner Systems

With due consideration for the importance of maintaining the integrity of the critical (and
expensive) landfill Iiner systems underlying Trench 6 and Trench 7, protective measures
will be implemented to ensure that the liner systems are not damaged by the soil
remediation activities of this project effort. During site preparation, land surveying will
be performed at both Trench 6 and Trench 7 to delineate the location of critical buried
liner components. This is required as a first step to ensure that CAPE's field crew is
aware of the location of the liners and to create adequate horizontal and vertical
protective "buffer" zones that must be maintained throughout the duration of fieldwork.
In addition, CAPE will not be allowed to begin intrusive fieldwork within or near the
Trench 6 and Trench 7 landfill areas until USACE concurs with the delineation of work
zones and buffer zones within/around these two landfill cells. Furthermore, only low
ground-pressure (LGP) equipment will be allowed to operate within Trench 6 and Trench
7 unless adequate vertical soil cover (pre-approved by USACE) is provided to protect the
liner systems from excessive loads. Finally, as directed and pre-approved by USACE,
CAPE wi II provide on-site supervision of critical field activities by a qualified
independent landfill liner expert. However, if these measures do not successfully prevent
accidental damage to the liner systems, any/all damage will be expeditiously and properly
repaired under the supervision of the above-mentioned (qualified independent) landfill
Iiner expert.
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2.3 Soil Treatment

As previously mentioned in this work plan amendment, analytical results from recent
verification sampling in Trench 6 indicate that high-concentration explosives (Le., greater
than 10-5 cumulative risk, based upon explosives contamination) are present in some of
the WBPLF soils currently staged in Trench 6. Before this verification sampling, Trench
6 was subdivided into quadrants, identified as Blocks A, B, C, and D. Each
quadrant/block was further subdivided into three equal grid areas. Five-point composite
soil samples were prepared from grab samples collected from each grid area within each
block. Each composite sample was collected in a manner intended to ensure that it was
representative of the WBPLF soil within its respective grid area. Analytical results for
the five-point composite WBPLF soil samples collected from each of the 12 grid areas
within Trench 6 are provided in Appendix B and the results are summarized in Figure 4.
As shown in Figure 4, the soil in Blocks A and D contain average RDX concentrations of
257 mg/kg and 157 mg/kg, respectively. These WBPLF soils meet Trench 6 criteria for
explosives (i.e., they have cumulative risk levels between 10-6 and 10·'); therefore,
WBPLF soil in Blocks A and D does not require treatment for explosives. However, the
WBPLF soil in Blocks Band C contain average RDX concentrations of 567 mg/kg and
840 mg/kg, respectively. Therefore, these WBPLF soils are considered Trench 7 material
(due to cumulative risk levels exceeding 10.5) and, in accordance with the Final Soils OU
ROD, this WBPLF soil in Blocks Band C must be treated for explosives. These Block B
and C soils are those WBPLF soils previously mentioned as "incorrectly-placed" in
Trench 6 instead of Trench 7.

The equipment that CAPE plans to use for mixing the proprietary treatment reagents into
the soil can effectively mix soil in lifts placed at an optimum thickness of 24 inches (with
a maximum tilling depth of 26 inches); therefore, the contaminated WBPLF soils
requiring treatment will be spread out to a maximum depth of 24 inches. To spread the
estimated 6,588 cubic yards of WBPLF soil requiring treatment (i.e., 2,556 cubic yards
from Trench 6 plus 4,032 cubic yards from Trench 7) to a uniform 24-inch depth, a
footprint of approximately 89,000 square feet will be needed for treatment. However,
Trench 7 has relatively limited usable space available to spread the soils out to the
required depth of 24 inches. The total usable area in Trench 6 (i.e., not including the
water collection sump at the south end and not including 10-foot-wide protective buffer
zones for the liner system) is approximately 71,560 square feet; therefore, Trench 6 will
be used as the primary treatment area. The remaining 17,440 square feet of required
treatment area will be set up in Trench 7. As a result, of the estimated 6,588 cubic yards
of WBPLF soil to be treated within this project effort, Trench 6 will be used to treat
approximately 5,300 cubic yards. Trench 7 will be used to treat the remainder (or
approximately 1,288 cubic yards). Actual volumes of WBPLF soil treated in Trench 6
and Trench 7 dllTing this project effort will depend upon the accuracy of the assumption
that ECC delivered 8 cubic-yards of soil per truckload to the IDA; adjustments will be
made in the field, as required and as appropriate, to maximize the amount of soil treated
in Trench 6 and to minimize the amount of soil treated in Trench 7.

2.3.1 Preparation of Treatment Areas

To prepare the Trench 6 treatment area, CAPE will first transfer WBPLF soils from
Blocks Band C (see Figure 4) with a track-mounted loader to a temporary stockpile

I (
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within Trench 6; this will allow the WBPLF soil from Blocks A and D to be graded
across the bottom ofthe cell in a uniform layer to create a working base (i.e., Layer I) for
the treatment area. These WBPLF soils in Layer I do not require treatment during this
project effort. The temporarily stockpiled Block Band C materials will then be graded
with a bulldozer in a uniform lift thickness above the Layer I base material to form Layer
2; this lift of Layer 2 soil shall be no greater than 24 inches thick to allow for its
treatment using the previously mentioned soil mixing/tilling equipment.

WBPLF soil will then be excavated from Trench 7 using an LGP bulldozer to push the
soil near a loading ramp that will be constructed near the northeast corner of Trench 7. A
track-mounted loader will be used to load the Trench 7 WBPLF soils into tandem dump
trucks, which will be used to transfer the soil into Trench 6; see Figure 5 for the transport
route between Trench 7 and Trench 6. These trucks will be filled to no greater than two
thirds capacity to ensure no spillage during transport. To minimize decontamination
requirements and the possibility of contaminant releases, the operations to transfer soil
between Trench 7 and Trench 6 will be set up such that the transport trucks will never be
in contaminated areas. At both trenches, the transport trucks will be positioned at clean
ramp areas for loading and unloading across clearly defined lines that separate clean and
contaminated work zones. Equipment operators will work diligently to prevent spillage
of contaminated materials into clean ramp areas while loading and unloading the trucks.
However, if any contaminated materials are accidentally spilled into clean areas, CAPE
wi II immediately clean up the spilled materiqls and decontaminate any trucks or other
equipment, as required.

After the WBPLF soil from Trench 7 is dumped into Trench 6, a bulldozer will be used to
spread the materials on top of Layer 2. These Trench 7 materials will form Layer 3. The
combined thickness of Layers 2 and 3 shall be no greater than 24 inches to allow for
proper tilling/treatment. When the combined thickness of Layers 2 and 3 reaches a depth
of 24 inches, no more WBPLF soil will be transferred from Trench 7 for treatment in
Trench 6. The remaining WBPLF soil in Trench 7 will be graded into a 24-inch
(maximum) lift (in an area located near the north end of the CAMU cell) for treatment
within Trench 7. Materials in Trenches 6 and 7 will be graded to promote drainage.

During the construction of these WBPLF soil treatment lifts, a 10-foot horizontal buffer
zone and 3-foot vertical ground cover will be maintained at all times between heavy
equipment and the Trench 6 and Trench 7 landfill liners. These precautions will be
implemented to ensure that the integrity of the liners is maintained. The proposed buffer
zones within Trenches 6 and 7 are illustrated in Figure 6. A cross-section of the
constructed layers of WBPLF soil to be treated within Trench 6 is shown in Figure 7.
Following preparation of Trench 6 and Trench 7 for explosives treatment, CAPE will
mobilize a technical representative from the explosives-treatment subcontractor to
oversee activities related to application oftheir proprietary treatment process.

2.4 Explosives Treatment

CAPE evaluated a number of treatment options for explosives-contaminated soil and
determined that the GRACE Bioremediation Technologies (GRACE) DARAMEND
process was technically viable, cost-effective, and best suited for the needs of this current
project effort. As a result, GRACE was authorized to execute a site-specific bench-scale
treatability study with WBPLF soil from Trench 7, using both untreated materials and
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materials partially treated for metals. The results of the GRACE DARAMEND
treatabi Iity study indicate that the WBPLF soils can be treated to below 10-6 cumulative
risk levels for explosives in approximately five or six treatment cycles. Complete results
from this site-specific IAAAP-WBPLF treatability study are included in GRACE's Draft
Final Report, Bench-Scale DARAMEND Treatability Investigation: Nitroaromatic
Explosive-Impacted Soil (GRACE, June 200Ia), which is included within Appendix C of
this work plan amendment.

The IAAAP Final Soils OU ROD requires that thermal or biological treatment methods
be used to remediate WBPLF soils that are highly contaminated with explosives (i.e., pre
treatment levels exceed a 10-5 cumulative risk). The use of DARAMEND is consistent
with those alternative provisions of the ROD since the DARAMEND treatment process is
organic in nature and incorporates indigenous bacteria to aid in remediation. The EPA's
Superfund Innovative Technology Evaluation (SITE) program also recognizes
DARAMEND as an effective bioremediation technology.

In addition to the site-specific IAAAP-WBPLF soil treatability study conducted by
GRACE, other bench-scale and pilot-scale studies and full-scale demonstrations have
also demonstrated the effectiveness of DARAMEND treatments on a variety of soils
containing explosives, including TNT, RDX, and HMX. Infonnation regarding some of
these studies and demonstration projects using DARAMEND for treatment of explosives
contaminated soil is presented in the following section to provide supporting evidence
that DARAMEND is a technically viable treatment process with a proven track record.

It is noteworthy to point out that GRACE has enough confidence in the ability of
DARAMEND to successfully treat the WBPLF soils to the required explosives
remediation criteria, that GRACE will provide a warranty of performance for the
DARAMEND treatment. This performance warranty was a factor in the selection of
DARAMEND for the explosives-contaminated soil treatment process required within this
project effort.

2.4.1 Supporting Studies and Demonstration Projects using DARAMEND for
Treatment of Explosives-Contaminated Soil

DARAMEND has been successfully applied during pilot-scale treatability studies on
organic explosive-impacted soils at two U.S. Army sites. At the first site, the Joliet Army
Ammunition Plant (JAAP), two pilot studies (10 tons each) were conducted by an
independent, third party evaluator (Plexus Scientific), and these studies successfully
demonstrated the effectiveness of DARAMEND treatment on JAAP soils impacted with
Tetryl and TNT. Another pilot-scale study was conducted at the same site with a larger
volume (i.e., approximately 200 tons) using an aerated windrow approach. In this study,
DARAMEND bioremediation was also effective in treating explosives-contaminated
soils in a timely and cost-effective manner. Toxicity studies performed on the
DARAMEND soil treatment process at the JAAP "Bakeoff' indicate there will be no
toxic effects resulting from the explosives treatment process at the proposed application
rates. Relevant excerpts from the referenced JAAP studies are provided within Appendix
D of this work plan amendment. At the second U.S. Army site, the Raritan Arsenal in
Edison, New Jersey, a pilot-scale demonstration was completed in February 1998. In this
study, DARAMEND bioremediation was successful in reducing the TNT concentrations
fr0111 451 mg/kg to less than 10 mg/kg in 42 days.
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In early July 1998, GRACE conducted bench-scale treatability studies to evaluate the
effectiveness of DARAMEND bioremediation on organic explosive-impacted soil from
the Pantex Plant in Amarillo, Texas. Two treatability investigations were initiated to
determine the contaminant removal efficiencies for Pantex soil under a variety of
DARAMEND treatment protocols. The first study included treatments that cycled
between anoxic and oxic conditions. The second study included treatments maintained
under anoxic conditions at all times. Analytical results from samples collected following
194 days of treatment indicated significant reductions in the concentrations of organic
explosive compounds. In the most effective DARAMEND treatment of the cycled study,
concentrations ofRDX and total explosives were reduced from 21,325 mg/kg and 28,408
mg/kg to 55 mg/kg and 88 mg/kg, respectively. This corresponds to a 99.7 percent
reduction in total explosives. In the most effective DARAMEND treatment of the purely
anoxic study, concentrations of RDX and total explosives were reduced from 21,325
mg/kg and 28,408 mg/kg to 3.3 mg/kg and 13.3 mg/kg, respectively. This corresponds to
greater than a 99.9 percent reduction in total explosives. Further details are provided in
Appendix E.

More recently, DARAMEND bioremediation has been successfully applied in a
full-scale demonstration (1,200 tons) on TNT-, RDX-, and HMX-impacted soil at
the U.S Naval Weapons Station (WPNSTN) Yorktown, in Yorktown, Virginia.
Initial mean TNT concentrations in excess of 10,000 mg/kg were successfully
reduced to 6.2 mg/kg (i.e., to below the remedial goal of 15 mg/kg) after 14
treatment cycles. Initial mean RDX concentrations of 210 mg/kg were
successfully reduced to 3 mg/kg (i.e., to below the remedial goal of 5 mg/kg)
during the same treatment period. HMX and arnino-DNT concentrations were
also reduced substantially. A second batch of soil (i.e., another 1,200 tons) is
currently being treated at WPNSTN Yorktown. Treatment results for the current
batch are expected to be available during July 2001. Additional information
regarding this full-scale treatment demonstration at WPNSTN is included within
Appendix E of this work plan amendment.

2.4.2 Explosives (DARAMEND) Treatment Process

After the WBPLF soils are prepared in Trench 6 and Trench 7 in accordance with
specifications, a round of soil sampling will take place to determine the initial (pre
treatment baseline) concentrations of explosives in the soils. Explosives sampling (for
initial pre-treatment baseline determ ination, mid-treatment progress-checks, and final
post-treatment verification) will consist of the collection and preparation of one five
point composite soil sample from each treatment grid area or "cell", not to exceed 300
cubic yards of soil in any treatment grid area or "cell". Therefore, based on a 24-inch
treatment lift, one five-point composite soil sample will be prepared and analyzed per
4,050 (maximum) square feet of treatment area. The five soil samples collected for each
composite soil sample will be collected from the full soil treatment depth (0 to 24 inches)
at each discrete sample location and then composited in a stainless steel bowl.
Composited soil samples will be systematically quartered and re-quartered until the
correct volume is achieved for each analytical sample. Each composite soil sample will
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be collected and prepared in a manner designed to ensure that it is representative of the
soil within its respective treatment area or "cell".

Initial pre-treatment soil samples and final post-treatment verification soil samples will
be sent to an off-site USACE-certified laboratory for explosives analyses using EPA
Method 8330 procedures. In accordance with standard project QC procedures,
approximately 10 percent of all soil samples sent to the primary laboratory will be split
and analyzed in duplicate. In addition, at the direction of the USACE project chemist,
QA split samples for approximately 10 percent of the "off-site-analysis" explosives soil
samples will be sent to another USACE-approved laboratory for an independent check of
the primary laboratory's analytical results.

Soil samples collected during treatment, for the purpose of checking treatment progress
(i.e., after intermediate treatment cycles), will typically be analyzed on-site for explosives
(RDX/TNT) using US ACE-approved spectroscopic field test kits. However, to verify
that the field test kits are producing results that are suitable for the intended purpose, (at
the direction of the USACE project chemist) approximately 5 to 10 percent of these
intermediate soil samples will be split and sent to an off-site USACE-certified laboratory
for explosives analysis using EPA Method 8330 procedures.

For illustration purposes, Figure 8 shows a possible layout for the treatment area grids
and soil sample locations within Trench 6 and Trench 7. The actual treatment area grids
and soil sampling locations will be adjusted in the field based on actual soil volumes and
treatment areas and dimensions; however, no grid area (or treatment "cell") will exceed
300 cubic yards of soil. The treatment area grids will be laid out in the field with a tape
measure. Pin flags (or equivalent) will be used to delineate the corners of each grid area
(or treatment "cell"); however, pin flags and/or other field marking options will be used
judiciously to prevent possible damage to buried landfill liners.

On-site personnel will perform pH analyses before each explosives treatment cycle to
ensure that the soil pH is within the desired range of 5.5 to 8.5 (as prescribed by
GRACE). The pH analyses will be performed in accordance with the methods described
in Appendix F of this work plan amendment.

As determined by GRACE during their site-specific treatability study, WBPLF soils
requiring treatment for explosives (and currently stockpiled in Trench 6 and Trench 7)
are expected to require a maximum of six DARAMEND treatment cycles to achieve the
10'6 cumulative risk remediation criteria. The actual number of cycles necessary to
achieve cleanup goals is dependent on the beginning concentration of the explosives.
However, in general, each DARAMEND treatment cycle is expected to reduce the
concentration of explosives by approximately one-half. For example, if the concentration
of the untreated soi I starts at 2,000 mg/kg explosives, the first treatment cycle should
reduce that concentration to approximately 1,000 mg/kg, the second cycle should reduce
it to approximately 500 mg/kg, and so on. The following steps roughly define a single
DARAMEND treatment cycle for explosives-contaminated soil:

1. Distribute DARAMEND organic amendments and powdered iron (and pH
adjustment chemicals, if required) uniformly over the soil treatment area;

2. Thoroughly till the DARAMEND amendments and powdered iron (and pH
adjustment chemicals, ifrequired) into the soil treatment area;
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3. Collect soil samples and test for Water Holding Capacity (WHC) (first cycle
only) and moisture content, then calculate required irrigation rate based upon the
target moisture content (i.e., 85 percent of the WHC);

4. Irrigate soil at calculated application rate to achieve target moisture content;
5. Measure the redox potential of the soil between 12 to 36 hours after irrigation is

complete to verify that the redox potential reaches a level less of than -350
millivolts; adjust irrigation and/or treatment amendment application rates (at the
direction of GRACE) if necessary to achieve the target redox levels;

6. Allow the soil to stand undisturbed for the anoxic treatment phase
(approximately 5 to 7 days), then collect soil samples for explosives analyses and
pH determination; monitor the redox potential and moisture content of the soil to
determine when the anoxic treatment phase is complete;

7. Repeat steps I through 6 until explosives concentrations are reduced to less than
10.6 cumulative risk levels.

These steps are described in additional detail in the following paragraphs and in the
Preliminary Procedures Manual (GRACE, June 200Ib), as provided in Appendix F of
this work plan amendment.

Step 1 consists of uniformly distributing the DARAMEND organic amendments and iron
powder over the soil treatment areas of Trench 6 and Trench 7. Also, if the pH of the
WBPLF soil is unexpectedly below the desired range (5.5 to 8.5), Quicklime (calcium
oxide) or hydrated lime (calcium hydroxide) will be added to the amendments distributed
during this step to adjust the pH. The process of distributing the treatment amendments
over the entire treatment area is expected to take approximately 1 day in Trench 6 (and
approximately Yz day in Trench 7) using an LGP tractor equipped with a front-end loader.
The DARAMEND organic amendments and iron powder will be delivered to the site in
I-ton sacks and will be dispersed by placing the materials in the bucket of a front-end
loader and slowly discharging the materials (by gently tipping the bucket) as the vehicle
is driven over the treatment area. The on-site technical representative from GRACE will
supervise/direct this operation to ensure that the materials are adequately distributed, as
uniformly as possible, across the entire treatment area. Based upon the results of
GRACE's site-specific IAAAP- WBPLF treatability study, the application rate for the
DARAMEND organic amendments is 2 percent by (wet) weight for the first treatment
cycle plus 0.5 percent by (wet) weight for each additional treatment cycle. Powdered
iron will be applied at a rate of 0.2 percent by (wet) weight at the onset of each treatment
cycle. In accordance with GRACE protocols, these DARAMEND and iron amendment
application rates may vary by +/- 10 percent without significant impact to the
DARAMEND treatment process. If required, pH adjustment chemicals will be applied in
accordance with the procedures outlined in the GRACE Preliminary Procedures Manual
(provided in Appendix F of this work plan amendment).

Step 2 involves a ti II ing process to mix the treatment amendments with the soil. After
the required amendments are evenly distributed over the treatment area, the soil tilling
process will be initiated. The objective of the tilling is to thoroughly mix the
amendments into the soil. To ensure this mixing process is thorough, the tilling is
performed in a minimum of two directions. Initially, the tilling will take place in a north
south direction over the entire treatment area and then the soil will be tilled in an east
west direction. The on-site GRACE technical representative will direct the tilling
operation until the mixing is determined to be complete. Test holes will be dug at
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random locations and the soil will be visually inspected to ensure thorough mixing of the
soil and treatment amendments throughout the entire 24-inch treatment lift and across the
entire treatment area. The soil tilling operation is expected to take 2 to 3 days
(maximum) in Trench 6 and I to 2 days (maximum) in Trench 7.

In Step 3, soil samples will be collected from each treatment area or "cell" (at a
frequency of 1 sample per 300 cubic yards, or as directed by the on-site GRACE
technical representative) and tested to determine the moisture content and WHC of the
soil. This information will be used to calculate the amount of water to add during
irrigation. The soil tests and moisture calculations will be performed by on-site personnel
in accordance with details provided in the GRACE Preliminary Procedures Manual
(provided in Appendix F of this work plan amendment). Approximate soil moisture and
WHC parameters are provided in the GRACE Preliminary Procedures Manual based on
the DARAMEND site-specific IAAAP-WBPLF treatability study. However, these QC
parameters will be determined in the field to adjust for actual site conditions just before
the initiation of the first treatment cycle. WHC need only be determined one time.
However, soil moisture content will be determined at the beginning of each
DARAMEND treatment cycle.

Step 4 involves irrigation of the treatment area to achieve the target soil moisture content
(i.e., 85percent of the soil WHC), as determined in Step 3. Irrigation water will be
applied to the surface of the tilled soil at a relatively slow rate to minimize run-off and to
allow the irrigation water to infiltrate the entire 24-inch treatment lift. If rainfall is
absorbed by the soil after determining the irrigation requirements, but before the
completion of irrigation, the watering requirements will be adjusted to account for the
rainfall. In general, rainfall will not substantially impact the effectiveness of treatment;
however, it may cause short delays in the application of ensuing treatment steps/cycles
due to difficulties getting equipment onto the wet soil. Quality control measures for the
soil irrigation process will include visual inspections to ensure uniform and thorough
wetting of the soil across the entire treatment area. Also, as directed by the on-site
GRACE technical representative, test holes will be dug at random and/or biased locations
and the soil will be checked (visually and/or with soil moisture tests) to ensure adequate
wetting of the soil throughout the entire 24-inch treatment lift and across the entire
treatment area. A schematic diagram of the irrigation system layout for Trench 6 and
Trench 7 is provided in Figure 9. Irrigation is expected to take approximately 2 days in
Trench 6 and approximately 2 days in Trench 7.

During Step 5, the soil redox potential will be measured during a critical period 12 to 36
hours after irrigation (i.e., during the most reductive stage of treatment) to determine the
effectiveness of Steps 1, 2, and 4. At this stage of the DARAMEND explosives treatment
process, the redox potential of the soil should be -350 millivolts or lower. Soil redox
potentials above this -350 millivolts threshold may indicate non-optimum treatment
conditions. If target-level redox potentials are not achieved at this stage, the on-site
GRACE technical representative will determine whether adjustments to the
DARAMEND treatment process (e.g., increased irrigation and/or amendment application
rates) are required before proceeding to treatment Step 6. The soil redox potential will be
measured in-situ by on-site personnel using methods described in GRACE's Preliminary
Procedures Manual (provided in Appendix F of this work plan amendment).
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During Step 6, the treated soil will be allowed to stand undisturbed for an estimated 5 to
7 days to complete the critical anoxic treatment phase. The redox potential and moisture
content of the soil will be monitored during this period to determine when the anoxic
treatment phase is complete (and to determine whether additional irrigation is required
prior to the completion of the anoxic treatment phase). The on-site GRACE technical
representative will determine when the anoxic treatment phase is complete, based
primarily upon a combination of increasing redox levels (i.e., approaching 0 millivolts)
and decreasing soil moisture. (Note that it is normal for soil moisture content to fluctuate
substantially within each DARAMEND treatment cycle.) After the anoxic treatment
phase is determined to be complete, soil samples will be collected for explosives analysis
and pH determination. Explosives analytical results will be used to measure the
progress/effectiveness of the DARAMEND soil treatment process and to determine when
the treatment process has been completed. Soil samples will be collected and analyzed
for explosives as previously described in this section. To ensure timely receipt of results,
a 3-day turnaround time will be requested for all off-site explosives analyses. The pH of
the soil will be measured to determine whether an adjustment is required during Step 1 of
the next treatment cycle to bring the soil within the desired pH range (5.5 to 8.5). The pH
will be determined by on-site personnel using methods described in GRACE's
Preliminary Procedures Manual (provided in Appendix F of this work plan amendment).

Step 7 is simply a repeat of Steps 1 through 6 until explosives concentrations in the
WBPLF soil are reduced to levels meeting required treatment criteria (as verified by off
site analysis of explosives samples). When the on-site GRACE technical representative
determines that the anoxic treatment phase (in Step 6) is complete (and required Step 6
soi I samples have been collected for analysis), the entire treatment cycle is considered
complete and the next DARAMEND treatment cycle can begin (if required).

Treatment of WBPLF soil will initially begin in Trench 6, followed by treatment within
Trench 7. The same treatment steps will occur in Trench 6 and Trench 7, except for a
time-lag between treatment steps in the two trenches. For example, while the soil within
Trench 6 is being irrigated (DARAMEND treatment Step 4), the DARAMEND treatment
process will be initiated (Step 1) at Trench 7. As the treatment process in Trench 7
reaches DARAMEND treatment Step 5 or 6 (approximately), the second treatment cycle
will begin in Trench 6 (if the previous treatment cycle is complete), and so on until all of
the soil has been successfully treated in both trenches. After completing the last
DARAMEND treatment cycle, the final round of soil samples will be collected (as
previously stated in this section) and all of these samples will be sent to a USACE
certified laboratory for confirmatory analysis of explosives (to verify that the
DARAMEND treatment process successfully met the required explosives treatment
criteria) plus metals analyses (to determine pre-treatment TCLP concentrations for metals
treatment).

Table 2 presents a brief summary of the DARAMEND soil treatment process for
explosives, including relevant QC parameters for the treatment of the explosives
contaminated WBPLF soil staged in Trenches 6 and 7.
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TABLE 2

DARAMEND Explosives-Contaminated Soil Treatment Process Summary

c

Treatment
Step

2

3

4

5

6

Operation
Surface application of
DARAMEND o~an~

amendments and iron
powder (and pH modifier
chemicals, if required)

Tilling/Mixing Process for
Soil and Treatment
Amendments

Collect Soil Samples and
Test for Moisture Content
and Water Holding
Capacity
Irrigation of Soil Treatment
Area

In-situ Measurement of Soil
Redox Potential

Anoxic Treatment Phase

Remarks/QC Parameters
Uniformly distribute amendments via
north-south and east-west surface
applications; visually inspect to verify
uniform coverage of entire treatment
area. Actual amendment application
rates within +/- 10 percent of target
rates are acceptable.
Till soil in north-south and east-west
directions. Dig small test holes at
appropriate locations and visually
inspect soil to ensure thorough mixing
of soil and treatment amendments
throughout entire 24-inch treatment lift
and across the entire treatment area.
Perform on-site testing to determine
soil moisture content and WHC.
Determine target moisture content and
calculate required irrigation rate.
Add water at calculated irrigation rate
to achieve target soil moisture content.
Surface-apply the water slowly to
minimize run-off and to allow infiltration
of entire 24-inch treatment lift. Adjust
irrigation rate to account for rain
events. Provide visual inspections to
ensure uniform and thorough wetting of
soil throughout entire 24-inch treatment
lift and across entire treatment area.
Dig small test holes and measure soil
moisture at appropriate locations to
verify adequate wetting of soil.
Verify the soil redox potential reaches
-350 millivolts (or lower) during
maximum reductive stage of treatment
(approximately 12 to 36 hours after
irrigation complete). Evaluate and
implement appropriate corrective
measures (e.g., increased irrigation
and/or amendment rates) for the
DARAMEND treatment process if
redox potential does not reach target
levels.
Allow treated soil to stand undisturbed
during anoxic treatment phase.
Monitor redox potential and moisture
content during this period, using
results to determine when anoxic
treatment phase is complete (and to
determine if additional irrigation water

Estimated
Duration
1 day in

Trench 6

0.5 day in
Trench 7

2 to 3 days
in Trench 6

1 to 2 days
in Trench 7

1 to 2 days

2 days

0.5 to 1.5
days

5 to 7 days
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TABLE 2
DARAMEND Explosives-Contaminated Soil Treatment Process Summary

Note. For additional DARAMEND treatment details, see Appendix F.

Treatment Estimated
Step Operation Remarks/QC Parameters Duration

is required prior to end of anoxic
treatment phase). Anoxic treatment
phase will be judged complete based
upon increasing soil redox potentials
(approaching zero mV) and decreasing
soil moisture levels. Collect soil
samples for explosives analysis and
pH determination at end of anoxic
treatment phase.

7 Repeat Steps 1 through 6 When anoxic treatment phase is -NA-
or judged complete and soil samples

Stop when Explosives have been collected for analysis, next
Treatment is Complete DARAMEND treatment cycle can

begin (if required).
Total estimated duration of DARAMEND treatment cycle: 11 to 17 Days (in Trench 6)..

As with most biochemical processes, some heat is generated during the DARAMEND
soil treatment process. However, due to the relatively small quantity (i.e., less than 5
percent) of organic amendment that will be applied at the IAAAP site, the overall
temperature change is expected to be minimal (i.e., less than 20 degrees F). If the soil
temperature falls below 50 degrees F, substantial reduction in the level of microbial
activity will likely occur. Based on the current schedule, the work should be completed
by early fall of 2001; therefore, ambient temperatures are not expected to significantly
impact the DARAMEND soil treatment process and soil temperatures will not be
monitored unless/until average daily ambient temperatures begin to approach 50 degrees
F.

2.4.3 Metals Treatment Process

Initial pre-treatment and final post-treatment verification soil samples will all be sent to
an off-site USACE-certified laboratory for TCLP extraction using SW-846 Method 1311
followed by metals analyses using EPA Method 6010B17470 procedures. In accordance
with standard project QC procedures, approximately 10 percent of all soil samples sent to
the primary laboratory will be split and analyzed in duplicate. In addition, at the
direction of the USACE project chemist, QA split samples for approximately 10 percent
of the final post-treatment metals soil samples will be sent to another USACE-approved
laboratory for an independent check of the primary laboratory's analytical results.

A number of treatability studies were completed on Trench 6 and Trench 7 soils from the
IAAAP site for stabilization and chemical fixation of metals; however, barium was the
only metal analyzed during testing. Therefore, additional treatability studies are currently
being performed to determine the effectiveness of the reagents on all metals. Samples
will be submitted by the vendors to a laboratory for TCLP extraction using SW-846
Method 1311; then the extract will be analyzed for metals using EPA Method 6010A.
Although additional studies are being performed, CAPE is confident the following
treatment process will remain unchanged; however, this section will be revised following

~
~..
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treatability testing, as appropriate. A treatability study report will be incorporated into
this document as soon as the data is available.

A technical representative from the metals treatment vendor will be mobilized to the site
before the initiation of treatment activities. The technical representative wilI remain on
site until metals treatment has been completed. The soils will remain in the same 24-inch
deep configuration and the application of metals treatment will use the same mixing and
irrigation equipment as in the DARAMEND process. The metals additive(s) will be
placed, mixed, and irrigated into the soils. Soils will be allowed to cure overnight at each
treatment area. A single cycle is expected to treat the soils to below the LDRs. A
complete description of each step is described in the following paragraph.

In Step 1, the application of the treatment additives (possibly including the synthetic
gypsum presently stockpiled in Trench 7) will be dispersed evenly over the treatment
areas. This operation wilI take approximately I day at each trench. Soil will be tilled in a
minimum of two directions in Step 2. Tilling will begin in the north-south direction then
in the east-west direction until the technical representative deems the additives are
thoroughly mixed; test holes will be dug at random locations to verify complete mixing
over the full 24 inches. The tilIing operation is expected to take approximately 2 to 3
days at each area. FolIowing tilling, the moisture content should be maintained between
12 to 15 percent. Samples wilI be colIected from the treatment areas periodicalIy to
ensure that an effective moisture content is maintained. If the materials become too wet,
the treatment area will be tilled; if too dry, treatment areas will be irrigated (Step 3). The
time for irrigation is estimated at 2 days at each trench. Then a 24-hour treatment time
will ensue (Step 4).

Samples will be collected at a frequency of one five-point composite sample per 300
cubic yards of soi I. Therefore, one composite sample wilI be prepared and analyzed per
4050 square feet. Samples wilI be collected from the full treatment depth (0 to 24 inches)
at each location and composited in a stainless bowl. The sampling grid will be the same
grid used for explosives sampling; sample locations are shown in Figure 8. Samples will
then be systematically quartered and requartered until the correct volume is achieved for
each sample. These composite soil samples wilI be sent to a USACE-certified laboratory
for TCLP extraction using SW-846 Method 1311, followed by analysis of the extract
using EPA Method 601 OA. A 3-day turnaround time will be requested. Upon receipt of
analytical results, any grids areas that were unsuccessfully treated will be retreated.
Table 3 presents the quality control measures that will be implemented during metals
treatment. Details of the metals treatment process are contained within Appendix G.

TABLE 3
Quality Control Measures for Metals Treatment

Treatment Estimated
Step Operation QC Tests/Comments Duration

1 Application of reagents Apply in north-south and east-west 1 day
orientation and visually inspect to verify
complete coverage.

2 Mixing Process Till in north-south and east-west 2 to 3 days
orientation and visually inspect to verify
complete mixing. Also, dig small test
holes from a to 24 inches at random
locations to ensure proper mixing. The
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TABLE 3
Quality Control Measures for Metals Treatment

Note. For additional treatment details, see AppendIx G.

Treatment Estimated
Step Operation QC Tests/Comments Duration

tiller can mix to an effective depth of 26
inches.

3 Irrigation Visually inspect to ensure complete 2 days
wetting.

4 Treatment Time Ensure reasonable drying time. 1 days
Total estimated duration of cycle time: 6 to 7 Days

..

When the metals treatment is successfully completed, site restoration will be initiated.

2.4.4 Site Restoration and Demobilization

Following successful treatment, all WBPLF soils remalIllOg in Trench 7 will be
transferred into Trench 6; Trench 6 provides for control and long-term management of
the treated soils, as specified in the ROD. Trenches 6 and 7 will then be graded, as
required, to promote drainage toward the water collection systems located at the south
end of each trench. Trench 6 and Trench 7 will both be prepared for winter operations
via implementation of USACE-directed maintenance-minimization measures (e.g.,
precipitation-resistant soil covers). At the completion of site restoration, equipment and
all miscellaneous facilities will be demobilized, followed by demobilization of project
personnel.

3.0 PROJECT SCHEDULE

The total effort including mobilization, site preparation, explosives and metals treatment,
and site restoration is expected to take approximately 3.5 months. The project schedule is
presented in Figure 10. Weather contingency days are not reflected in the schedule.

4.0 REFERENCES

CAPE, October 2000. Work Plan Amendment, Focused Feasibility Studies Remediation,
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CURRENT LOCATION OF
TRENCH 7 SOILS

WEST BURN PADS LANDFILL SOILS IN TRENCH 7
SOILS FOR BIOREMEDIATION & METALS

APPROX. 4,032 CUBIC YDS

WEST BURN PADS LANDFILL SOILS IN TRENCH 6
SOILS FOR BIOREMEDIAllON
APPROX. 5,112 CUBIC YDS

2,556 CUBIC YARDS REQUIRING TREATMENT
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r T6-GSOOI - 2.7544 T6-GSOO7 - 24.2378

~ 140 mg/kg 1,200 mg/kg ®
~ T7 r

Ill.OO< A

T6-GSOO2 - 7.7685 T6-GS008 - 13.8364

@ 370 mg/kg 720 mg/kg ® Ill.OO< C

T6-GSOO3 - 4.9759 T6-GS009 - 11.5777

~ 260 mg/kg 600 mg/kg ®
~ T7

T6-G5004 - 10.4421 T6-GSOlO - 4.6504

® 540 mg/kg 240 mg/kg @

11.00< B
T6-GSOO5 - 10.2149 T6-GSOll - 3.8609

® 510 mg/kg 200 mg/kg @
Ill.OO< D

L
T6-GS006 - 12,4381 T6-GSOI2 - .6116

L® 650mg/kg 32 mg/kg @

I..

Rl5K VALUE TRENCH NO.

14781 IlEN1I.£Y ORCl.E
lIJSDI, CAUf'OINA 82780

m..EPH<»IE: (714) ~lllOO
FAX: (714) sOe-0857
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FlQJR£Jrv7-D1DWIl

TRENCH 6
RECENT ANAL¥TICAL RESULT RDX

Scde

5.1663 - T6
11.0317 - T7
16.5506 - T7

3.0409- T6

RDX ARITHMETIC AVERAGE

* Slightly above Trench 6 criteria
**Above Trench 6 criteria

BLOCK A - 257 mglkg RDX 
*BLOCK B - 567 mglkg RDX 

**BLOCK C - 840 mglkg RDX -
BLOCK D -157 mglkg RDX -

@ TRENCH 6 MATERIAL

® TRENCH 7 MATERIAL

@ RANDOM FILL
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TRENCH 7 AVAILABLE
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LAYER 3 = TRENCH 7 SOILS
(TREATMENT REQUIRED)

LAYER 2 = BLOCKS B & C
(TREATMENT REQUIRED)

LAYER 1 = BLOCKS A & D
(TREATMENT NOT REQUIRED)

NON-WBPLF SOILS

TRENCH 6 LINER

1
24" MAX

: IIOll\CAD\DWll\OPEN\IOWA-MP
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CROSS SECTION OF lREATMENT SOILS
lRENCH 6
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5 GRIDS •
•

18 GRIDS

• •

• •
• •

APPROXIMATE GRID SIZE

100'
• • •

X 35' X 2' = 259 cubic yards

TRENCH 7

• •
•

LEGEND

APPROXIMATE GRID SIZE

63' X 63' X 2' = 294 cubic yards

TRENCH 6

SAMPLE GRID

II
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TO WATER SUPPLY

(UNE 2)

(REMOVABLE)

(UNE 3)

(STA110NARY)

TO WATER SUPPLY

(UNE 2)

(REMOVABLE)
(UNE 1)

(STAl1ONARY)

TRENCH 7 (UNE 1)

(STAl1ONARY)

(UNE 3)

(STA110NARY)

TRENCH 6

LEGEND
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X SPRINKLER HEAD
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1 r;:g Mobilize 3 days Mon 7/30101 wed 811101

~
:

I---
2 SIte Preparation 5 days Thu BI2IOI Mon 816/01 I h

~ GIl FJm Cycle • TI'Iftdl 8 O.llMya Tuell71l11 Tuell71l11 ~

l:f r;; AW'/ DARAMEND amendment (organic and 1n00000nic) 1 day Tue 817101 Wed 818101

ThllrolJl11ly TIl SoU (~ Directions) 3 days wed 818101 sat 8111101

8 l3 Collect SoU Moistura Samples 0.1 days sat 8111101 sat 8111101 6~ GIl Irrigate 2 days sat 8111101 Mon 8113101

I---• \9 Treatment Time 7 days Man 8113101 Man 8/20101 II I
r---.- e FJm Cycle • T,.,ch 7 O.llMya ilion 8/13/01 ilion 8/13/01

~
1---'

l!!l AfJpty DARAMEND amendment (organic and 1n00000nlc) 1 day Mon 8113101 Tue 811410110

I---
13 3 days Tue 8114101 F~ 811710111 Thoroughly Til Soil(~ Dlredlons)

~ r:B Collect SoH MoIsture Samples 0.1 days F~ 8117101 F~ 8117101

~~I---
~ 2 days F~ 8117101 Sun 811910113 IlT1gate

r---u ~ Treatment Time 7 days Sun 8119101 Sun 8/26101 I I
f----;s GH Second Cycle •Trench 8 O.llMya ilion lII2OIOl ilion lII2OIO1

~
I---

~ AW'/ DARAMEND amendment (organic and Inorganic) 1 day Mon 8/20101 Tue 8/2110118

~ Gi Thoroughly Til SoIl (~ Directions) 3 days Tue 8121101 Fri 8/24101

- 13 0.1 days F~ 8/2'1101 F~ 8/24101,. Collect SoIl Molsture Samples

~},..- r;:g IlT1gate 2 days F~8/2Wl Sun 8/26.'01

2ii'"""" & Treatment Time 7 days Sun 8/26.'01 Man 913101
I I- 13 Sun lII2MIl Sun lII2MIl21 Second Cycle • Trench 7 O.llMya

~
---;z- GI AW'/ DARAMEND amendment (organic end inorganic) 1 day Sun lII26IOl Man 8/27101

23 13 ThorougIlly Til SoIl (Both DIrections) 3 days Mon 8/27101 Thu 8130101

ZA Collect SoU Moisture Samples 0.1 days Thu 8130101 Thu 8I30I01

zs- GH IlTigate 2 days Thu 8130101 Sal 911101

:i~ Treatment TIme 7 days sat 911101 Mon 9110101
I

lD 1lIIrd Cycle • T....ch 8 O.llMya ilion 9t3IOl ilion 9t3IOl

~
21 AW'/ DARAMEND amendment (organic and InOflj8nlc) 1 day Men 9f.Wl Tue9l4lO1

-a- e ThorougIlly Till SoU(~ Directions) 3 days Tue9l4lO1 F~ 917101

,.......-- Collect SoH Moisture Samples 0.1 days F~ 917101 Fri 917101

~:J~ [D IlT1gate 2 days Fri 917101 Mon 9110101

~ -& Treatment Time 7 days Man 9/10101 Tue 9118101

~ 13 Tlhlrd Cycle· Trench 7 O.llMya ilion 8110101 ilion 8110/01

~
~ 8 AW'/ DARAMEND amendment (organic and 1n00000nlc) 1 day Mon 9/10101 Tue 9/11101

~ GH Thoroughly Till SoIl (Both Directions) 3 days Tue 9/11101 Fri9/1'1101

~ Collect SoIl MoiShJre Samples 0.1 days Fri9/1'1101 Fri 9/1'1101

f--;T 8 Irrigate 2 days F~9/1'1101 Man 9/17101

I---
38 (;;. Treatment Time 7 days Men 9/17101 Tue 9125101 I Ir---.-- lfi Fourth Cyc:Ie • T....ch 8 O.llMya Tue9l18101 Tue9l18101

~
~ taB AW'/ DARAMEND amendment (Oflj8nic and 1n00000nlc) 1 day Tue 9/18101 Wed 9119101

~ 13 ThllrolJl11ly TlU SoIl(~ Dlrectlons) 3 days Wed 9/19101 sat 9122101

~ r;:g Collect Soil Moisture Samples 0.1 days Sat 9f22101 Sat 9122101

bI---
2 days Sat 9122101 Tue 912510143 Irrigate

~ '0'- Treatment TIme 7 days Tue 9/25101 Wed 1013101

'45 GIl Fourth Cycle • T....ch 7 O.llMya Tue9l25101 Tue9l25lUl

.~~ 8 AfJply DARAMEND amendment (organic and inorganic) 1 day Tue 9125101 Wed 9126101

I---
13 Thoroughly TIl SoIl(~ Directions) Wed 9126101 Sat 9129101~ 3 days

~ Collect SOil Moisture Samples 0.1 days Sat 9129101 Sat 9129101

l~ !3 Irrigate 2 days Mon 1011101 Tue 1012/01 :Q
SQ Treatment Time 7 days Wed 10/3101 Tue 1019101

I h
.. ----------
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51 8 FlIlh Cycle • Trendl 8 0.1 Ays Wed 10l3I01 Wed 10l3I01

~r---sz- l::i Apply DARAMEND amendment (organic and inorganic) I day Wed 10l3I01 Thu 10/4/01

r---s;- 8 ThlllOUghly nil SOl (Both Directions) 3 days Thu 10/4/01 Sun 10f7/01

~
Collect SoIl MoIs1ure 5amples 0.1 days Sun 10f7/01 Sun 10f7/01 -6

G3 Irrigate 2 days Men 10/8101 Tue 1019101

f---;e Q Treatment nrne 7 days Wed 10/10/01 Tue 10/16/01 I -I
f---

13 [57 FlIlh Cycle· Trendl 7 0.1 Ays Wed 10/10101 Wed 10110101

f---;e 13 Apply DARAMEND amendment (organic and Inorganic) I day Wed 10/10101 Thu 10/11/01 [
f---

59 !E3 Thoroughly nil Soil (Both Dlrectlona) 3 days Thu 10111/01 Sun 10114'01

br---eo- Collect Soil Moisture Samples 0.1 days Sun 10/14101 5un 10114'01

~ lEH Inlga18 Area 1 2 days Sun 10/14'01 Tue 10116101

r---a- 130 Treatment TIme 7 days Tue 10118101 Tue 10003Kll r I

'83 13 SIxlII Cycle • Trendl 8 0.1 cRy_ Wed 10117101 Wed 10117101 [
f---

~
S4 IE! Apply DARAMEND amendment (organic and Inorganic) I day Wed 10117/01 Thu 10/16/01

r---u- !EB ThlllOUghly Til SOl (Both Dlreclions) 3 days Thu 10/18101 Sun 10121/01

f---as Collect SOlI Moisture Samples 0.1 days 5un 10121/01 5un 10121/01 :"

67 Inlgate 2 days Sun 10121/01 Tue 10/23Kll b- lllI 'b Treatment TIme 7 days Tue 10123101 Tue 10I30I01 ,". I---.- lE3 SIxlII Cyd_ • Trandl 7 0.1 Ays T1. 10l23I01 T1. 10l23I01

~
""70 l2H Apply DARAMEND amendment (organic and Inorganic) 1day Tue 10123101 Wed 10124'01

f---
l2i Thofoul1lly nl SolI (Both Dlrectlonsln 3 days wed 10124/01 Sal 10127101

~ Collect Sol MoIsture Samples 0.1 days 5atl0/27101 Sal 10/27/01

----n- 8 Irrigale 2 days Sal 10/27/01 Mon 10/29/01 6r~

74 \t:- Treatment TIme 7 days Men 10/29/01 Tue1116101 I
~ 13 ObIaln bulk denalty BOIl after DARAMEND~ 4 days Wed 10117/01 Sun 10121101

1J= IE!J 5et-up acceptance area for delNer1es <:A reagent 4 days Wed 10117/01 Sun 10121/01

13 ObIaln samp18S and analyze ~reatment samp18S for TCLP Meta~ 7 days Wed 10117/01 Wed 10124'01 n
----n- -!a Moblllze Metals Treatment Technical RepresenlalMl I day Wed 10124/01 Thu 10125101 :

-
71 Conduct SIte Training I day Thu 10125101 Fr110i26101

--.-- Accept deliwr18S <:A Reagent 3 days Men 7130/01 Wed 811/01 :==J-
81 Apply Reagent 1 day Men 7130101 Mon7130101 =t-
82 l2H ApplyG~ Product 1 day Wed 10117/01 Wed 10/17101 0
~ Thofoul1lIy tiD soil (both directional 3 days Tue 7/31/01 Thu 812101 ~
~ laB Maintain moisture content be1w88l'l 12% to 15% 3 days 5at 10l2OI01 Mon 10/22101

1::=~I---
1385 Wa~ 24 hours for full reaction period 1 day Tue 10123101 Tue 10123101

~ Collect samples for pos1 treatment ver1flca1ion 1 day Tue 10123101 Tue 10123101

f---
Analyze samples for TCLP Metals87 7 days Wed 10124101 Tue 10130101 I ·h

I--- :

~lllI Demobilize 1 day Wed 10131101 Wed 10/31101
:
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U.8. Army Corps of Engineers
Onlaha District

DACAW45-97-D-0022

RFI-DC2
(Accompanying Documentation)

C~pe Environmental Management Inc. (CAPE) was tasked to investigate methods of treatment
of soils presently residing in Trench 6 and Trench 7 of the Inert Disposal Area (IDA) at the Iowa
Army Ammunition Plant (IAAAP), located in Middletown Iowa. The soils in both trenches are
contaminated with high concentrations of explosives (i.e., RDX, TNT, HMX etc.). Trench 7 also
contains high concentrations of heavy metals, specifically barium and lead. Treatment options to
be investigated are to effectively treat the soils for explosives as well as metals, in a cost efficient
manner.

During last construction season, CAPE treated the soils in Trench 6 (approximately 2800 cubic
yards) for metals using a mixture ofPortland cement and synthetic gypsum. The top 18 inches in
Trench 7 (approximately 800 cubic yards) was also treated unsuccessfully for metals,
incorporating the same technique. Thus, the remaining soils to be treated are of two distinct
types. One type is soils that contain Portland cement and synthetic gypsum as a result of the
metals treatment (henceforth referred to as "treated soils"). The second type is those soils that
contain no Portland cement or synthetic gypsum (henceforth referred to as "untreated soils").
The total estimated amount of soils to be treated is 6000 cubic yards.

The explosives can be treated by incineration or biological treatment. The metals can be treated
by stabilization/chemical fixation or incineration. Should biological treatment be pursued, the
general accepted approach is to treat the explosives through biological treatment prior to treating
the metals. Bioremediation is usually performed first because the addition of alkaline reagents
(e.g., Portland cement, lime, cement kiln dust, etc.) used in metal fixation can adversely affect
the indigenous bacteria population due to elevated pH in soils. Metals treatment can be done
prior to biological treatment if the metals treatment does not radically alter the pH of the soil.
This is accomplished by mixing the soils with CaS04 (gypsum) and precipitating the barium as
insoluble BaS04 (barite). No treatability studies have been performed on the BCS at IAAAP to
confirm it will work.

As a first step CAPE evaluated several potential explosive contaminant treatment options. Those
evaluated are listed below:

(1) Thermal Treatment (Incineration):
Discussion:

Operating Temperatures 1200 to 1600 degrees (OP) combined with the
appropriate air pollution control.

This method has been approved by the EOD Board and would effectively
treat both the explosives and the metals.

Revised for Work Plan



Analysis:
Pennitting Procedures (if perfonned on site) are long and arduous.
Transportation costs high (if offsite incinerator is used).
Estimated Costs: $900-$l200/Cubic Yard.(per Wayne Sisk)

(2) Composting:
Discussion:

This method is highly dependent on the types of materials locally
available, such as types of manure and bulking agents.

This method is also highly dependent on soil types involved because it is
necessary to readily circulate air and also keep water in residence.

Thennophylic activities do not occur unless temperatures are maintained
above 55 degrees (OC).

Analysis:
Composting will increase total volume of soils 1.6 to 1.8 times.

Temperatures of 55 degrees (0C) must be maintained for 12 to 20 days per
layer, thus treatment could not begin until very late in the spring or
summer.

Bulking agents may interfere with the metals treatment.

Though the soils must have the capacity to hold 50-60% water, a
substantial rain will "drown" the system, resulting in retreatment.

Transporting "smelly" materials through town and through the base would
not be a desirable situation with the local people.

Estimated Cost: $275 to $300/ Cubic Yard. (Per Wayne Sisk)

(3) Bio-Slurry
Discussion:

This method is referred to as "The Sabre Method" and was tested by the
AEC at IAAAP.

Analysis:
The method required and inordinate amount of water to remain in
residence for extended periods.

The information available seems to indicate that this system needed to be
contained in a "Bio Reactor", hence treatment of any appreciable amount
of soils would take a very large vessel or several incubations dramatically
increasing costs and time.

It is also been said that some of the amendments used were very messy
and odorous.

Revised for Work Plan
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Estimated Costs: $150 to $250/Cubic Yard. (Per Wayne Sisk)

(4) Commercial! Proprietary
Discussion:

There are several commercial products available. Through literature
research and several telephone conversations the list was narrowed down.
At Joliet AAP near Chicago, a "Bakeoff' occurred which defined a clear
winner from several contenders. WR Grace was the winner under a
product it markets called Daramend®.

Analysis:
Daramend® is readily available. It needs ample room to windrow
materials and it needs to be mixed well. It produces only a slight volume
increase, and treatment time is directly proportional to concentration of
contaminants.

Estimated Costs: $100 to $200/Cubic Yard (Per Wayne Sisk)

(5) CAPE derived formula
Discussion:

CAPE has the in-house expertise to conduct treatability studies and self
perform the field work. We have successfully treated over 3 million cubic
yards of petroleum hydrocarbon contaminated soils.

Analysis:
Unlike a vendors proprietary product, CAPE has no financial stake in the
product selected, therefore any treatability studies performed by CAPE
can be performed without bias towards the material or product being
tested, or the outcome of those tests. In addition CAPE will evaluate the
constructability in terms of a full-scale treatment such as production rates,
equipment selection, sequencing, etc.

Estimated Costs: $15,000 per study

(6) Complete turnkey subcontract:
Discussion:

A subcontractor capable of performing the job from "cradle to grave".
One with a proven track record. One that can fit our schedule to perform
all of this work within this single upcoming construction season.

Analysis:
A turnkey subcontractor will "probably" warrant their work. However
that warranty comes with an escalated cost for the subcontractors
additional risk. Also the costs for CAPE to subcontract and oversee the
project along with markups would substantially increase total costs. In
short, CAPE has the expertise to perform equal to or better than a turnkey
subcontractor does, therefore this option does not appear to add any value.

Estimated Costs: Unknown

Revised for Work Plan
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SUMMARY

Item (1) Thermal Treatment:
Probably can be eliminated due to its exorbitant costs and political ramifications.

Item (2) Composting:
Possibly a viable option, however volume increases, possible interference of metals treatment
and possible logistics concerns must be considered.

Item (3) Bio-Slurry
Probably can be eliminated due to the length of time for treatment, as well as inherent
operational problems.

Item (4) Commercial/Proprietary
A viable option. Manufacturer will warranty their work. The site work can be performed!
overseen by CAPE personnel to assure quality, safety and overall cost control.

Item (5) CAPE derived formula:
A viable option. CAPE has the in-house ability to perform such tests without bias towards any
one product.

Item (6) Complete turnkey subcontracting:
A possible viable option, however additional cost as previously noted will drive the price of this
option artificially high. Scheduling and timing may also become an issue.

PRIORITIZED LISTING

Based on the above summary it would appear that the options are listed below in preferential
order:

Most Viable: Item (4) CommerciallProprietary
Item (5) CAPE derived formula
Item (2) Composting
Item (6) Turnkey Subcontracting
Item (5) Bio-Slurry

Least Viable: Item (l) Thermal

INFORMATION GATHERING

In order for any biological treatment to work, information on how many microorganisms are
naturally present in the soils was needed. CAPE commissioned an analysis of total

Revised for Work Plan
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Heterotrophic Plate Count using method 92l5C by the Center for Environmental Microbiology
Inc. The results indicate there are adequate numbers of colony forming units in both "treated
soils" and "untreated soils".

At this point, CAPE solicited cost proposals for extensive treatability studies from independent
laboratories, as well as potential vendors. Those participants are listed below:

Center for Environmental Microbiology (CEM)
Dr. William Frankenberger
Proposes a full scale treatability test using various admixtures - Cost $15,000

WR Grace (makers of Daramend®)
Robert Furgeson
Proposes either a treatability study using Daramend® ... Cost $16,450 or purchase total amount
needed and treatability costs will be built into purchase price of Daramend®.

United Tech (laboratory)
Art Barnard
No Response

Waste Stream Technology
Chuck McPheeters
Proposes a full turnkey operation to treat explosives and metals.

In general it appears that any vendor contacted will require funds for treatability studies. What
seems to be driving this cost is the large number and frequency of samples that must be
subcontracted to an outside explosives lab for analysis.

• It appears that CEM could perform an accurate analysis but would not be able to assist in
details of application of materials.

• WR Grace has proposed either they perform a treatability study, or purchase the amount
needed and a treatability study will be included in the purchase price. They will warranty
their work, and can meet our schedule.

• United Tech is considered non-responsive.

• Waste Stream Technology is presently considering providing us with a turnkey bid, they
have yet to respond.

• CAPE and Mintek will dovetail the metals treatment work into the explosive treatment.

• Mintek supplies a commercial metals fixant under the name of Calciment. Kevin Rookstool
of Mintek has been introduced to the U.S. Army Corps of Engineers (USACE) towards the
end of the metals treatment work last construction season. Once the explosive vendor is
chosen, Kevin would review and perhaps test the biotreated soil to determine the Calciment
treatment ratio. Once this "recipe" is known, pricing proposals and schedules can be
presented to the USACE for the whole operation.

Revised for Work Plan



REQUEST FOR INFORMATION:

• Should CAPE continue to pursue additional vendors for composting and commercial
biotreatment for explosives? For each potential vendor, treatability studies are likely? Each
study will entail a cost to the USACE regardless if performed by the vendor or CAPE.

• Should the USACE wish to pursue these additional vendors, does the USACE want to have
CAPE perform independent treatability studies to ensure integrity in the process?

• Time is of the essence; based on present projections the treatability study will take 10 to 12
weeks. WR Grace has indicated that if Daramend is selected they will initiate a treatability
study immediately with no up front costs. Should CAPE commission WR Grace to begin
treatability study ASAP?

• Sole source procurement with WR Grace will allow the fastest startup time on the treatability
study, provide an enforceable warranty without excessive costs and eliminate unnecessary
pass through markups on subcontractors. Is it possible that WR Grace can be a sole source
Vendor?

• If WR Grace is chosen, CAPE or the USACE should entertain the idea of monitoring Grace's
treatability study such as taking splits, reviewing process, etc?

• Does the USACE want to pursue CAPE as performing it's own treatability study and
deriving it's own formula?

• Further treatability with respect to high barium soil will be completed to ensure successful
metals treatment. Compatibility of metals treatment with biological treatment will be
evaluated. Is the USACE in accordance with this?

• The metals treatment issue in terms of using Mintek can be addressed with competitive bid
and technical analysis. Is the USACE in accordance with this?

• Is the USACE interested in evaluating a non-PH dependant metal stabilization approach, the
advantage to this approach is that metals treatment could possibly occur in tandem or even
before biotreatrnent?

Revised for Work Plan

o



APPENDIXB
Cumulative Applied Formula

IAAAP Work Approach 22 Cape Environmental Management Inc
July 13, 2001



OaPb _.Ivironmental Management Inc o Wel\:llited Calculations " 10waAAP
'-..lnch 6 and Trench 7

Risk
Number

0.05294118
o

0.07653061
0.025

o
0.00612245

o
o

001122449
o

0.0172549
o

12.2641509
9.7847E·05

Analytical
Results

5.4
o
15

0.21
o

12
o
a

2.2
o

880
o

650
2

Sample" T6GS006Sample # T6GS005
•. Analytical . Risk

Results . Number
• '.' . 7,50.07:352941

o 0
88 '. 0.44897959

0.32 0.03809524
·"0 0
1.5 . . 0.00765306
o 0
o 0

2.6' .0.01326531
o 0

570 0.01117647
0.' 0

510 '9.62264151
o 0

Sample , T6GS004
Analytical Risk
Results Number
'14 ·0.P72549 .

o 0
. 8:7' . 0.04438776 .
0.410.04880952 .

·0:0
1.3 0.00663265

. 0 0 .'
o 0 .

3.9 ·0.019S97;9Ei
o 0

830. 0.01827451. .

o 0 .. '
540 . 10:1811fJ792 .
o 0

Sample" T6GS003
, Analytical .'., Risk

Results . Number
3: 1 '.... 0.03039216
"00

4.6.· .• ,·. '0:023"'6939'
0.076 0.00904762
00·

0.58 0.00295918
o 0'
o 0

..•. 1,1 . 0.00561224 .
o '0

400 . 0,00784314
o 0

260 4.90566038
00

Sample "T6GS002
Analytica' Risk

Results Number
>7.2 ". 0.07058824

0.2 0.00019569 .'
11 0.05612245'

0.03 0.00357143
. 0 a

1 0.00510204
o '.0
o 0

.2.10.01071429
o 0

500 '0..00980392
00.

370 6.98113208 .
1.6 7.8278E-05·

Sample" TliGS001
Analytical Risk ."
. Results .. '. Number

. 1.9 0:01862745
o 0
17 . 0.08~73469

O' 0
O' , .... ': ...,.·0

0.26 0.00132653
o Q '>'
O. 0

0.78 .·0;00397959 .
o .0

". 200 0.00392157. •o .. 0

140 ' 2.6"'150943
0.46 . 2.2505E-05

Analyte
1;3.5- Trlnitrobenzene .
1,3· Oinitrobenzene

2.4,6- TrinitrOtoluene
2,4- Oinitrotoluene
2,6- Oiriilrotoluene .

2 Amino-4,6-0initrotoluene
'2-NitrotoluenEi
3·Nitrotoluene

4- Amino-2,6~Oinitrotoluene

4-Nitrotoluene
'. HM'I.

Nitrobenzene
ROX.
Tetryl

Total Risk Number 2.75612177 7.13730841. '4.98498411 10.4619365 10.2153406 12.4533224

o
400 •.
o

·"200
1.2

Sample" TliGS012

Analyte
.. 1,3,5- Trinitrobenzene

1,3- Dinitrobenzene
2 ;4;6- TrillitrOtoluene .

2,4- Oinitrotoluene
2,6- Oinitrotciluene

2 Amino-4,6·0initrotoluene
.2-Nitrlltol\iene .'.
3-Nitrotoluene

4. Amino-2,8~O'nitrotoluene.
4·Nitrotoluene

·HMX·
Nitrobenzene

>RD)(·.•·
Tetryl

Sample" TliGS007Sampie tI T6GS008
Analytical Risk Analytical . Risk.·
Results Number . Results Number

16 . ·0.1~275< ·····7.8·· '0.07647059
o 0 0 . .' .. 0

. .180 ... , 0.91836735 . "'15' 0.07653081
0.39 0.04642857 0.49 0.05833333
0.0.0,....... ..".·"'''',.'0

2.1 0.01071429 ·1.... 0.00714286
·0 ','0" , •.0.0'
o 0 0 . 0

4.2 0.0~142$57 3J ." (I.0158Hi33
o (I O. '., "'. 0
12000.023s2Sl4~Ji~. 0.01352941
o 0'0 . 0

1200 "'2~;l141SCi94 ·nO:>13.58490S7
3 0.00014677 .....• 2.6 '.' ().0001272

Sample" T6GS009
Analytical Risk
Results Number
·11 ··.·0,10784314 ..

o 0
13 . .0.066321)53

0.33 0.03928571
. 0 . . '0'.'

1.9 0.00969388 .
O' :0
o 0

'3.5 '0.01785114
o o·

830 '.. 0,01627451
o 0

·'600.,.···· .•'1.3207~7··
3.9 0.0001908

Sample # T6GS010
Analytical Risk
Results NUmber

3;2 0:03137255. .
o . . 0

2.60,01326531 .

o '. . ... 0o . ... '0>

0.89 0.00454082
.'..... ~.... ":g
.• '.4 . O.QQ71~2$$

o .,.0
3400.00666667
0<0

240 4.52830189
1.2 .' 5.8708E'()5

Sample" T6GS011
Analytical Risk
Results Number

t . 0.00960392
o a·,4 0.07142857
o a
o ..' 0

0.44 0.0022449
o 0
o 0

0.00510204
o

0.00784314
o

. • 3~.77358491
5. 8708E·05

Analytical
Results

0.19
o

0.67
o
o
o
o
o

0.19
o

92
o
32
o

Risk
Number

0.00186275
o

0.00341837
o
o
o
o
o

0.00096939
o

0.00180392
o

060377358
o

Total Risk Number 23.8189871 ·13.832856 11.5782264 ,4.$9134879 3.87006618 0.61182801

"Needs RCB divisor

If Total risk number is <1, the cumulative risk is less lhan 10·6 and above the Summer'5 Model Criteria; soil5 will be placed in lhe Inert Landfill or lhe onsile RCRA landfill

If Total risk number is between 1 and 10, the cumulative risk is between 10·5 and 10.6; soils will be placed in the onsile RCRA landfill.

If Tolal ri5k number is 10 or grealer, the cumulative risk i4!~0.5 or greater; soils will be stockpiled for lreatment.

OACW45-97-0·0022-0009

~~11~~
I1')"U ~

([) I1Ntle,f•.( ..I tu'v'~
(p ,zc~l 1\l14M~ ,-,,')I IaL 1,'M,~ .Jo

4 du-r~1 po(h~



- .----"
Sample ~c Weighted Calculation

RDX mg/kg. + HMX tulle.: + 2.4.6 TNT mglk&: + 1.3! 5 IN» + 2,4/2,6 DNI

53 mg/kg 51000 mg/kg 196 mg/kg 102 mg/kg 8.4 lIIgjkg

+ NB mIlkS: +
1022 mg,lkg

PM "IlkI' +
204 mg/lcg

Ieeryl milk~ +
20440 mg/kg

NT lie/kg.
20440 mg/kg

+ any other Cee melke - ~

DC DIg/kg

If X is < 1 ~he cumulative risk is less than 10" and above ~he SUIJIJI1er's
Model Criteria; s011s will be placed in the Inert Landfill or the oosite
RCRA landfill.

If X is between 1 and 10 the c\llllUlacive risk is between lO'~ and 10"';
soils will be placed in the onsite RCRA landfill.

If X is 10 or greater the cUJlIUlative risk is 10.5 or greater; soils will
be stockpiled for treatment.



SAMPLE # T6GS007

c
135 TNB = 1.9 = .0186

102

246 TNT 17 = .0867
196

2 Amino-4 .26 = .0013
196

4 Amino .78 = .0039
196

44

HMX = 200
51000

= .0039

RDX = 140 = 2.64
53

Tetryl = .46 = .00002
20440

Q Total 2.7544

o



SAMPLE # T6GS002

1,3,5 TNB 7.2 = .7058
102

1,3 DNB = .20 .0009
204

2,4,6 TNT 11 = .0561
196

2,6DNB .030 .0001
204

2 Amino 1.0 = .0051
196

4 Amino 2.1 = .0107
196

HMX 500 = .0098
51000

RDX 370 = 6.98
53

Tetryl 1.6 .00007--
20440

Total 7.7685



q'
SAMPLE # T6GSOO3

0 1,3,5 TNB = 3.1 = .0303
102

246 TNT 4.6 = .0234
196

24DNB .076 = .0003
204

2 Amino .58 = .0029
196

4 Amino 1.1 = .0056
196

HMX 400 = .0078
51000

RDX 260 = 4.905
53

0
Total 4.9759

o



SAMPLE # T6GS004

1,3,5 TNB = 14 = .1372
102

2,4,6 TNT 8.7 = .0443
196

2,4 DNT .41 = .0488
8.4

2 Amino 1.3 = .0066
196

4 Amino .06 = .0003
196

HMX 830 = .01627
51000

RDX 540 = 10.1886
53

Total 10.4421



ql
SAMPLE # T6GSOO5

C 1,3,5 TNB = 7.5 = .0735
102

2,4,6 TNT 88 = .4489
196

2,4 DNT .32 = .0380
8.4

2 Amino 1.5 = .0076
196

4 Amino 2.6 = .0132
196

HMX 570 .0111
51000

RDX 510 = 9.6226
53

Q Total 10.2149

Q



SAMPLE # T6GS006

1,3,5 TNB = 5.4 = .0529
102

2.4,6 TNT = 15 ~ .0765
196

2,4 DNT .21 = .0142
8.4

2 Amino 1.2 = .0061
196

4 Amino 2.2 = .0112
196

HMX 880 = .0172
51000

RDX 650 = 12.26
53

Tetryl 2.0 = .00009
20440

Total 12.4381



1"'1'
SAMPLE # T6GSOO7

0 1,3,5 TNB = 16 = .1568
102

2.4,6 TNT 180 = .9183
196

2,4DNT .39 = .4642
8.4

2 Amino- 2.1 = .0107
196

4 Amino 4.2 .0214
196

HMX 1200 = .0235
51000

RDX 1200 22.6415
53

Tetryl 3.0 = .0014
20440

Total 24.2378

o



SAMPLE # T6GS008

1,3,5 TNB 7.8 .0764
102

2,4,6 TNT 15 = .07653
196

2,4 DNT .49 = .0583
8.4

2 Amino 1.4 = .0071
196

4 Amino 3.1 = .0158
196

HMX 890 .0174
51000

RDX 720 13.58
53

Tetryl 2.6 = .0049
20440

Total 13.8364



,r2.

SAMPLE # T6GSOO9

0 1,3,5 TNB 11 .1078
102

2,4,6 TNT 13 = .0663
196

2,4 DNT
..,..,

.0392.JJ

8.4

2 Amino 1.9 .0096
196

4 Amino 3.5 .0178
196

HMX 830 = .0162
51000

RDX 600 = 11.3207
53

0
Tetryl 3.9 .00019

20440

Total 11.5777

o



SAMPLE # T6GSOIO

1,3,5 TNB 3.2 .0313
102

2,4,6 TNT = 2.6 = .0132
196

2 Amino .89 = .0045
196

4 Amino 1.4 .0071
196

HMX 340 = .0066
51000

RDX 240 = 4.5283
53

Tetryl 1.2 = .00005
20440

Total 4.6504



.1...-<t
SAMPLE # T6GSOll

C 1,3,5 TNB 1.0 = .0009
102

2,4,6 TNT 14 .0714
196

2 Amino .44 = .0022
196

4 Amino 1.0 = .0051
196

HMX 400 = .0078
51000

RDX 200 3.7735
53

Tetry1 1.2 = .00005
20440

Total 3.8609



SAMPLE # T6GS012

IJ,5 TNB .19 = .0018
102

2,4,6 TNT = .67 = .0034
196

4 Amino .19 = .0009
196

HMX 92 = .0018
51000

RDX 32 = .6037
53

Total .6116



SAKPLB ANALYSIS DA~ SHEBT

Cli.nt Na•••••••••••• : Environ••ot.l Ch••iea1 Corporation
Client .ee NG~ber .•.. , ~.Jt 5400-008-922
S ...p1 inq Si t •...••.•. : :EJ\AAJ'
R.l ...se Ruaber ..••••• : PllJ, 5400-008-922

FOlUJ A (TYJ!E I)

SINGLB IIE~OD AHALYSES

-
DATA~

CHEM
LABDR.TORI ES

A SOr.DaoD Coap&ny

Date Printed : ~5-AP.-Ol 12:33

~.te Received......•. : 20-APR-OI 00:00

,'DCL Prep.ration Group: G013K01P
Dllt. Pr.par.d•••••••. : ll-APR-OI 00:00
Preparation !'l.thoeS ••• : SWl330
A1igaot We19ht/Volu.a: ~.O 9r....
R.t Welvbt/Volu•••••• : aot .e~"lred

Aoa1yllca1 Results

Form RLIHS63A-Vl.3
04260112333919

Page 3

-.u
-=~-----~~-

~'.at Saapl. lI_e: 'l'6GSOOJ:':>
DCL Sa.pl. Naa..... : 01:800885
DCL 1I.1'orl: Group •. : 01B-Ol19-01

Hat .. i& •.•.•••.•••• : SOIL

Oat_ Sa.pled ..•... ; log-AlIa-Dl 09: 35

a.portlD'i Units •.• ; "'1/9
Rllport Blls1••••..• : OilS ••ee1vec1 IlDOr1.o1

DCL 1ID.lysi. Group: G013"02P
Analyei. ".tbod•.. : 8330
:En.t:.ru.enl: Type •.• : KPLC
r •• t:.oo_eat ID •••••• LC-4
eoluan ~Y»._ •.. __ .1 U1~rae.rh ODS

I!DPri•• ry
o CoaLi .... tloD

oat.
ADalyee Alla17za et lUlL a.sult Co••••t aual. Dilut.ion CllDL

1 3 5-Triaitrob.n.ea. 24-APR-Ol 15:03 O.OUt 'L.' I O.lD
1 3-Dini~rob.a~.D. 24-AI'll-OI 15:03 0.0139 .D V 1 0.10
2 4 6-TriDit%otoluea. Z4-APll-01 15:03 0.0306 17 I 0.10
2 & ni.it.rotol...... I24-APll-OI 15:03 0.0:Z62 IrJl U 1 0.20
:z 6-DiaitrotDlaan. 2&-II.ll-01 15:03 o .o!Jet In) V 1 0.20
2-A_.lDO-4 d-D~u~~cvto~u.ft. 2. JUOa··01 1~.oa 0.04CC O. :21: , 0.'0
2-Ritrot.oluCllla :U-A••-Ol 15:03 0.077Z -D V 1 0.40
3 ..it.rot.o1uea. :U-Al'Jl 01 'ISs 03 0.' 57 WD U I 0.40
4-Aaillo-2 5-Dillit ..otoluaae 24-An-0' 15:01 0.0600 0.7. 1 O. :10
4-.itw:ot.olualla :Z4-A••-Ol 15:03 0.1 1 5 -I) u 1 0.40
HHX :Z5-UR-Dl 16: 51 0.0145 :ZOO 3 0.20
lfitJ:obenz.eDa Z4-U1I-01 15:03 0.0381 II]) u 1 0.20
BDl[ 25-11"-01 16:5J D.0203 1441 3 o. ZO
Totrvl. 24-A1'1\-CIl 15; 03 1).0355 0.46 I 0.20

Surrogate. BecQ~eriea...

ADAlyt.
3 4-0ioitrotolueno

• ••ult
4.72

960 Vest LeVoy Drive / Salt Lake City. Utah 84123-2547
Phone (801) 2~6-7700 V~b Page~ wvw.datachem.cum
FAX (801) 268-9992 E-mail: lab@dataehem.com



SAMPLE ANALYSIS DATA SHEET

Cli.nt: Ha~e ....•••... : EUYiron••utel Ch••ical corporetiou
Cliont: Bet BU.bor •... : PRJ' 5400-008-922
s._plinl) sit•..•.••.. : IAAAP
~.loaso Ruaber .•.•... : PRJ' 5400-001-922

~ant Sa.ple H••a: 'r6csav
DCL Saap1•••••••• : 01.00"6
DCL 1I.eport Grllup •• : 01.-0119--01

POrD RLIHS63A-Vl.3
04260112333979

Page 4

IllIIIIIIImIIIl
SOl'"06~

M.tria •.••••.••.•. : SOIL
Doto Sa.p1.4 ...••• : 1!1-ARJI-Ol 09:!i3
••portin9 t1Ilits ••• , "9/1)
Jl.port 00sI3 •••••• : DA3 R.,,,,.IVltl1 ~[>rlel1

FOR!! A (TYPE r)

SXHGLE KBTROD ANAL~SESDATA--=-:.
CHEM
L A80RATORI ES

A So~.a50D co.~.ay

Date Received ..•••.•. : 4U-Ar.-~~ 00:00

D.te print.d •.••.•.•. : 26-AP.-Ol 12:33

,I
.DeL prep.ratioD Group: GOll.02P
D.te prep.r.4..••••.• : 22-ApJI-Ol 00:00
.rep.ra1:10n ".tbod.•. : 5".330
Aliquot Weight/Vo1u•• : 2.0 gra.s
.o~ woi.,bl;./Vo1u.•• __ .• : .at ••qui .... d

DeL .AJlalysis Group: 0013"021'
.AJlalys1s M.thod ••• : a3 3 0
I'lstru.e.. t. 'l'ypa ••• : HPLC
IDst.l'u.ent: ID•.••. : 1.1:-4
ColumB IJ'yp : U1t:.rac.:r:b ODS

llDJ'ri.ary
DCoutil'.ation

Ana1ytieal. 1l.a5nllts

Oat.
..."alvt. ADoivzed IIDL aosu1t: Co_eat. Qual. DilOlt.ion C=IU)L

1 3 S-~riDitrob.D••ft. H-A1'JI-Ol 15::U 0.0414 7,1 1 0.10
1 3 Dilli~robenc••• Z4-A1'Jl-Ol 15:3. 0.01~9 0.20 1 0.10
2 .. '-Triaitrotoluepe 24 JU'JI-Ol 15:34 0.030' 11. ]. 0.20
2 4-Dia1troto1uene 24-A1'--O' 15:34 0.0:1'2 0.030 ::s '" 0.20
2 6-DiIl1trot.laea. 2~-JU'R-Ol 15:3' 0.05" .D U 1 O. ZO
2_..... i ..b_.. £_n.ht.rn.nldaft. 124_""__1,, 11;·~. ".II,U." 1.0 , 0.20
2-1I1trotolu.u. :U-UJI-Ol 15, l~ 0.0772 110 tr 1 0.'0
3-Hit.l'otolu.a. 24 UJl 01 15:3' 0.157 80 tJ 1 O.~O

• - ...1no-2 6-Dinitrot.olu••• 2'-UJl-ol 15:J. 0.0600 2.1 1 0.20
4-1I1t.l'otoluan. 24-APll-01 15::U 0.115 liD U 1 0.40
Bft][ 25-AJ']I-Ol 17:30 0.0145 500 10 0.:10
lIritrob.a.en. 24-APJl-IH 15,3' 0.0391 RD lJ 1 0.20
IlDX 25-AJ'Jl-01 17:30 0.0203 370 10 0.20
Tetrvl 24-.APll-01 15:34 0.0355 1.6 1 0.20

An.lyte
4.91

960 Vest LeVoy Drive I
rhone (801) 266-7700
FAX (601) 268-9992

Salt Lake City, Utah 84123-2547
~eb Pagel yvw.dQtadhe~.com

E-mail: lab@datacheaa.com



POJU! A t'l'YP8 :I)

SINGLE METHOD ARALYSES

SAMPLE ANALYSIS DATA 58ll:HT

For. RLIHS63A-V1.3
04260112333979

Page';

Date pr1nted ..•.•.... : 26-AP~-01 12:33

Client Baa•.....•...• : EDvl"oa••at.1 Ch.mlcal corporatioD
Cll.nt R.t JlU.b." ...• : PIt.1. !>400-00a-1I22
S ....pling Sit•........ : XAAAl'

R.I •••• Nu.b.r : PRJ' 5400-00'-1122

Date Jteced. ..,.CS ....... ~ ... : ZO-ARIt-01 OO:Og

i'
. DCL Pr.p tlon G..OUII: G013H021'
D.t.. J'" .. p d •••••••• : 22-AP:R-Ol 00: 00
preparatiDD M.tbo4.•• : 5WI330
Aliquot w.lrht/Vol .... : 2.0 gr.ms
_Q~ Waj,h~/Vo1u••.••. :_ftt ••qaJ~.d

ADa1ytica1 Resu1t!ll

Gent !lample %ta.e: Y'GSDOL
DeL S••ple Ir.01•••• : 01BOO1l91
DeL ll.epg"t IOrgup •. : 01.-01351-01

Ma~ .. l" •••••.•••••• : SO:1L

Dat. :5a..pl.4 .....• : 19-z...1\-01 10,11
lI.portial Unlts .•• : '19'/'1
"'.p0It''C. B.a.1s ; OlioS l\eCelved r!JDr1ed

DCL ADaI,."l. Graul" G013K02P
Analysis M.thod •.• : 1330
%n.tru••at ~p•••• : Bl'LC
lns1:ru••Dt IU••••• : LC-4
Co.1umD ~yo : Ul~r:.c.&'b ons

m»rl.a ry
DC:onfir•• til>n

Data
Analyt. balya.d HDI. It.sult C'O....llt Oual. Dilution CJlDr..

1 J 5-Triaitrob.nc.ne 24-JU'1l-01 15,05 0.0414 ),1 1 0.10
1 J-DiaitrobeD••ae 2.-JUPJl-Ol 15:05 1"013' XD 0 1 0.10
2 4 6-~riDitrotolu.ae 2'-APa-Ol 15:05 0.0306 t.' 1 0.20
J 4-Dinitroto1u.D. 2&-JU'a-Ol 15:05 0.0262 0.0710 ;, 1 0.20

:z Ii Dini~rot.o1u••• 24 Al':a-Ol 15:05 0.05" aD 0 1- 0.20
J AaiDO-& "-n'nH'r : 26_"",,_01 ~". nli n n ..... a ... o '0
1-.1'tIf'Dt:olu.D. Z4-Al'll-Ol 16,05 0.0112 lUI U 1 0.40
) IIJ.1:rl>tolliea. 24-JU'Jl-Ol i6:05 0.151 XII 0 1 0.40
4-Aal.ao-l 5-Dlnit.roto1...... 2'-»1'-01 16,Q5 O. DiDO 1.1 1 0.20
4 .1.tro1:01uea. 2'-Al'll-Ol 15:05 0.115 lin U 1. 0.40
IUIX 25 A.n 01 11:01 0.01'5 &00 5 0.20
1I11:r ..b .....". 2& APll-01 16:05 0.0391 lID U 1 0.20
JlDX 25-APll-01 U-01 0.020] 260 5 0.20
T.t.rvl 2'-JUPJl-Ol 16:05 D.D3S!! In) v 1. 0.20

Aaal t.
1 .-Dini~toto~u6n.

Ilesult
4.1I3

960 Vest LeVay Drive
rhone (801) 266-7700
FAX (SOl) 268-9992

I Salt Lake Ci~, Utah 84123-2547
W'cb Poge I vvv.dlStlu:hem. co.
E-mail: lab@datachem.com



- l'Oml A (TYPE :I)

SINGLE ftETBOD ARALYSES

SAJllPLR ANALYSIS DATA SHEET

Form RLIKS63A-Vl.3
04260112333979

Page 6

P.t. PriDt.d : 2 '-APR-O 1 l2:JJ

Cli.nt R•••.......... : Eaviroam.atal Ch••ic.l Corporation
ClieD~ Be~ "uabor .... : ~aJI 5400-001-922
saap1in9 Site.•...... : I~1'
R.I •••• Humb.r ••....• : .RJI 5400-008-922

Dat. R.ceiv.d : 20-APlt-01 00:00

i'
.. DeL Pr.p.. r.tion Group. Cl013"OZP

oat. pr.p.r.d ••••.... : ZZ-APa-Ol OQ:OO

Pr.p....tion ~.thod..• : SWl330
Aliquot w.igbtIVol.... : 2.0 gr••"
~.t W.i.bt/V.l~••.•.• r •• ~ ••4u~~.d

cEii.at S••pl. II.... : 'I"C1S~
DCL S ...pl. • •••... : OIEDO".

DeL R.port Group •. : 01&-013'-11

"atri" •••......••. : S01:L
Dat. sampl.d •.•••. : 111-A1'Il.-01 10: 30
lIapo .. tiaIJ o ..its •..• u'J/9
..aport .. aS15 : 01\. kecel".C I!DDr:l.aa

DCL An.lysi. Group: GOIJM02P
AIIaly"15 lIethod ••• : 1330
x..atru.a.. t 'rl'pe .•. : Bl'LC
Iastru••at ID...•• : LC-4
~t!t \uan YEII- :: Ul t. r.aA r'h OD~

III l'riaary
Oconfl .... tion

Date
AIIalvta AII.l~v••d KDL R.sult Co_ont Qual. Dilut.ioa C1DL

1 3 5-Yriaitroboasen- Z4-APII-0l 1&:3& 0.0414 U. 1 0.10
1 3-pi..itrobeDs...e Z4-AJ'JI-Ol 1~,35 0.01311 ltD V 1 0.10
2 4 '-~riaitrot.olu.n. 24-AP.-01 1&:15 0.030& 8.7 1 0.20
2 4 uiai-trot.olue..e 24-Al'JI-OI 1&.35 0.02&2 0.-41 1 O.ZO
2 5-Piaitrotoluene Z4-Ua-Ol 15:3& 0.0564 R U 1 0.20
2 Aai•• ·-e. , D-L.:i..'kro4:.al ....ft. "._••11 01 15.U; 0 U.,,, 1. ... . n ~"

2-Witrot.o1uene 24-A1'a-01 11:]1 0.0772 .D U 1 0.40
]-Witrotolue..e 24-APR-Ol 1&:16 0.157 .0 U 1 0.40
(-AJoillo-Z 5-uiaitrotola...e 24-APa-Ol 11:31 0.0600 S.ll 1 0.20
4-Wi t ..otol......o 2"-•••-01 1,.3& 0.11S .D u I 0.40
IlKlI: 2S-APR 01 11:31 0.0145 I!lCl 10 0.20
aitcobel1••oe :U-APR-Ol 1':36 0.03'1 .D U 1 0.20
RDX 25-AP1I.-01 11::U CI.0203 510 10 0.20
Tetryl 24-A••-Ol 1':3' 0.0355 lIP U 1 0.20

Allal t.
J 4-Dinitrota1uene

960 Vest LeVay Drive I Salt
Phone (801) 266-7700
FAX (801) 268-9992

Lake City, Utah 84123-2S~7
Veb Pagel vvw.datnche-.coa
E-mail~lab@datachem.c.om



SAIIPLB ARALYS:rS DA'rA SBBBT

~S&.P~. H.ID..~ orltQsoo0
DCL S ••pl : 01.00'"
DCL a.port Group •• : 01.-01;19-01

Katri•.••..•....•. : sorL
D.te S••pled •••••• : 19-APJ\-01 10:52
Reporting UDits ••• : U9/9
It.port aesis ....•. : DAs R.ceived IKiDrieo

Client ~A.e ...•.•...• : Environ.ental cDe.lcal corporatioD
cl'.at Ref !lu.ber .... : »23' 5600-00a-g22
Sa.pling' Sit" ••.••••• : I~
ll.l ..... !lu.bar •...... : PRJ' 5400-00a-g22

:S01~"061

1'i:1 '.Illtll;! I;U1illill.lllll I,

Fora RLIHS63A-Vl.3
04260112333979

Page 7

rOJllll A (nPE I)

SINGLE IlETBOD AftAL,XSBSDATA-=::=
CHEM
lIlBORATOll. ES

A Sorenson company

n.te Rec.lvad .•.•..•• : 20-A1'R-Ol 00:00

Data printed .......•. : 26-~1l-01 12:3)

'DCL preparation Groap: G01'M02P
D.t. Pr.p.r.d .•.••..• : 22-APa-01 00:00
preparat-loD l'Iethod •.. : SWII]30
AliguDt Waiqht/Volua.: 2.0 gra••_.t W.1ght/Volu•••••• ; .Qt ••~uir.d

DCL Analysis Group: GOl]"02P
.lU>aly.'. Itetlloel ••• : 0)30
Instrument 'l'ypa ••• : HPLC
lnstru••nt 10•• , .• : LC-4
Cal 'Type ~ U1t:l:acacli OD.::I

IIIPri... ry
OConfiraation

Data
lI.... lyt. .......lyc.cl lID.. R.sult CO•••Dt: Qual. Dil-utio.. CaD1,

1 3 5-Trinitroban••ne 2(-APIr.-Ol 17:06 o.oeu 7.5 1 0.10
1. ]-Dinierob....... 2'-API.-01 17:06 0.01]9 IrD U 1. 0.1.0
:1 6 6 ''%'r:lai'tJ:'al:01.u••• 2.-A•• 01- 17:06 0.0;106 ••• 1 O.ZO
Z 4 D1nitrotolua.. e Z'-APIl-Ol IT:Olli 0.0262 0.32 1. 0.20
2 '-Dini~rotolu.a. 26 APB 01 17:06 0.05'4 .D U 1 0.20
%-,... 1. .... .. .. D.l.:&'t.r••• :l,u••• 24-"'-"'-01 17,0" O ..... 4i .. 1.5 1- 0.20
2-.itrotol...... 26 APR-O 1 17:06 0.0772 .11 U 1 0.40
]-Bitro1:olue..e :U ua 01 11:0' 0.151 :.1) V 1 0.40
4-A.1no-2 6-01nitrotolu.... ZI-A.J'1l-01 17:0& 0.0600 2.6 1 0.20
4-.itro~ol....... H-Ua-Ol 11: 06 0.115 BD U 1 0.40
Bill( :U-AP.-Ol J.,: 02 0.01145 570 10 0.20
.itrob..." ..... :14-11.....-01 1. 7: 06 0.0391 .D tJ 1 0.20
11.01( 2S "'.-01 1':02 0.020!1 510 10 0.20
'l'.t:rvl 24.-APR-Ol 17:06 0.0355 BD U 1 0.20

ADol t.
3 4-0in1trotolue..e

Jle.ult
Co 35

960 Vest LeVoy Drive I
Phone (801) 266-7700
PAX (801) 268-9992

Salt Lake City, Utah 84123-2547
Web Page: vvv.datachem.com
E-mail: lab@datachem.com



-
DATA~

~M
A Sor.A~OA Coap.ny

FORK A (TYPE 1.)

SUtGLB IIBTBOD AHM.Y~S

SAllPLE ANALYSIS DATA SHEET

Form RLIHS63A-Vl.3
04260115102504

Page 8

nata Print.d .••..•••• : 26-AP8-01 15:10

Cliant .a.a .•........ : Sftviroa....tal Cb••ieal corporation
Cli.nt Ret .uAb.r .••• : P1JI SCOO-OOI~922

SaDplin9 sit•.•.•.•.• : lAAAP
E.1•••••uab.r : paJI 5COO-001-822

nat. a.e.iv.d ...•.•.• : %D-APR-OI 00:00

'DCL Prep.ration Group: GOl3H02»
D.ta p p.r.d : 22-IIPJl-01 00:00
p ...pa .. ation tbod : SW1I330
Ali~uot W.i9htjVolu•• : 2.0 ira••
.et W.i~AtjVolu.a.••• : Bot ••qu1rec

ADaJ.ytlca1 Besul.ts

C1i.nt :;aap~• •••• : ~IiG.DD6 '
DCL Sa.p. aa•••. : 01.01000
DCI. Il.p"rt C3roup •• : D1_013._1

"atrill •.•••..••••• : SOl ..
Dat. Sa.pled..•..• : IIl-APa-OI 11: 20
R.portiDg Units •.• : uq/q
.eport B•• i •...... : OA~ Hac.lv.a 1l!J D"i..a

DCL An.lyais Group: G013MOZ»
An.ly~ia H.. thod ... : 8330
Instrument Typ•••• : BPLC
In.tru....t XD ••••• : LC-C
c(,lv.•• 'ri"J!'-. _ ... 'O ... z U11:r.ear'b cbs

IltlPri.a"y
DContir...tioD

Dat.
Analyte IIDaly••el N1)L ......It CO•••Dt. OUal. D1latio.. CaDI.
1 3 5-~rinitroben..... 2 C-.Al'.-O1 11:31 O.OollC 5.4 1 0.10
1 3-Din1troban••na 2C-U.-Ol 17:37 0.01311 .1> U 1 0.10
2 4 Ii-Tr1nltrotoluBDa 24-A1'a-01 11:31 0.030' 15. 1 0.20
2 4-~lnitrotolu••a 24-APR-Ol 1-7:37 0.02'2 0.21 1 0.:10
:z 6-Dlnitrotoluea. 24-"'••-01 17,37 0.05'4 JlD 0 1 0.20
2 JUalD0-4 6-D1a~~coco1U.D. 26-,.••-01 17.37 a 04•• 1 2 1 0.70
2-111t1:'0,,"01.....a :lI"'-A1'Jl-D1 17:37 0.0772 .0 U 1 0.40
3-1I1t ..otalu.... 24-AJOJI-ol 11:31 O. 57 .1) U 1 0.40
4-Ato1"0-2 '-Dlnitrotolu••• 2C-AP1\-Ol 17:37 0.0'.0 2.2 1 0.20
"'-lIitrDtoluen. 21-11.••-01 17:31 0.115 JID u 1 0.410
IUIX 25-11.1'.-01 19:33 0.0145 110 10 0.20
Jlit"oben",.ne 2.-UJ!-OJ. 11:31 0.03111 JJD U 1 0.20
lIOX 25-,..a-01 111:33 0.0203 650 10 0.20
'I'_t:r".' 2C 1\PIl-Ol 17:37 0.0355 2.0 1 0.20

11.0.1 t ..

3 4-Dlnitrotoluane !i. 01

960 Vest LeVay Drive I
Phone (801) 266-7700
FAX (801) 268-9992

Salt Lake City, Utah 84123-2547
Veb Page: VWW.dHl~cllem.com

E-mail: lab@datachem.com



SAMPLE .ANALYSIS DATA SHEET

P'OHI'I A (TYPE X)
SINGLE l!E'l'BOD ANALT~BS

Form RLIHS63A-Vl.3
04260112333979

Page 9

S1I13l'l1l69

T~
011:01001

018-0139-01

lIatr!:!: .•••.•.••••. : SOIL
P.t. S ••plod...••. : 111-API-Dl 11: 41

.epo J:t 1n9' 11111ts ... : U'l/II
Report S•• is ..•••• : 01\<5 lI.cei .... es ggDr~.<l

~1I"1. lIa•• :
DeL s ••pl. M•••... :
DeL ••p.rt a ..oup .• :corpprat1PII

DATA~

elieat Ra~o•••••••.•• , En~i"OD••nt.1 ch.mical
C1i.nt R.f IOU." : 31 5400-001,.922

saaplin9 Sit••••.•••• : IAAAP
R.I•••••umb••.••.. _.: PRJ. 5400-008-922

Dat. R.ceived.......• : 20-APa-01 00:00

Date Prinl:eCS ...•••.•• : ;U-Ara-01 12:33

it

,'Del. Propar.tion aroup: a013"02P
Dat. Pc.p.ced ..•....• : 22-Al'a-lil 00:00
prepac.tion flathod ••• , SWe330

Aliquot w.i'lhtjVo1uae: 2.0 9ra."
n.~ w.19be/Volu••.••• ~ .Q~ •.~ul~.4

DCL Analysis oroup, G01'"02P
14I.1ysis .otbad ..• : 8130
Instru.eat ~p•••• : BPLC
IJlllItruaeat ID••••• : LC-~

Co1.UJUl Il"yp : Dlc eerb 00$

1IIJ'..1.a",
DCoJlfi ..... tioD

Dat.
An.Iyt. ""'ely••d IIlJL .....It c0"."t Q...l. Dll ..tloQ CIWt.

1 3 S-~rihi~rob.nE.D. ZC-APR-Ol 18:38 0.0414 16. 1 0.10
1 3-DiDit~oh.D••D. ;U-Ua-01 la,3a 0.OJ3! liD U 1. 0.10
2 .. '-~Eifti~~.tolu.D. 2S-APIl-Ol ::a0:34 0.0306 180 20 0.20
2 4-D1Di~rotolu.a. U-APa-OJ 18:38 0.0262 0.39 1. 0.20
2 '-Db>! trotol".o. Zt-APR-01 1.1:3' 0.01S6. lib U 1 O. ZO
z-,"-J.uv-" " Di .. i.~E'.t.).u••• ;I 4-loIPa-1I I- 18:]1. 1I.1I"~. 2.1 J o 20
2 Kitrotolullae 24-A71l-01 181:11 0.0'772 RD U 1 0.40
3-Irlt rot.olUII". ZlI-APt- 01 11.31 0.157 lID 0' 1 0.40
4-_ioG 2 6-Dloitrotolu.oo 24-A?ll-01 1.:3. 0.0600 4.2 1. O.ZO
~-Jl1trotolueo. 21-APII-01 18:11 0.J15 .D U 1 o.• e
au 2!l-An-Ol 20:1. II.O••S lUG I~ 0.20
lfitrobenz8n. I4-UK-Ol 11:lI 0.0391 In) v 1 0.20
RDJ: 25-APll-01 ZO:3t 0.0103 noo III O.lO

I'r.. t 0'1 ZI-U:a-Ol 11:31 0.03S5 3.0 1 O.ZC

__ .Surxogat:e_ llecoveri es

b.l ta

3 4-DiDitrotola.no
llosult

4.00

960 Vest-LeVoy Drive I
Phone (801) 266-7700
FAX (801) 268-9992

Salt Lake City, Utah 84123-2547
Veb Page: www.dalacll~.cow

E-mail: lab@datachem.co.



SAMPLE ANALYSIS DAD SHEET

FOBH A (TY.PJS :I)

SXRGLE llE'l'BOD AHALY:SES
=

SOI1.
19-IIPJl-01 12:03

'19/9
OA& ltace1.veCS I!J Ur1.""

Form RLIMS63A-Vl.3
04260112333979

Page 10

DIIIIDmIlI
50131\0611

'r'GSoo0
0111:01002
01S-0139--411

1I.1:.rix ••••.••••••• :
O.t. S••pl.d •.•••. :
lI.por,,1n9 U.. ite •.. :
a.por~ aas1S :

~ien~ Sa.ple na.e:
DCL S.mpl•••••••. :
Del. Report Group •• :Co .. po ..a"io ..Euvirona...t.l C~a.ic.l

P1JI ~'OO-OO'-922

YAAAR

PRJt ~&OO-00B-922

c.t. aac:alved •....... : 20-APR-01 00:00

D.te Printed••..•..••• :Z6-APR-Ol 12,)1

cli.nt R•••.•••••..•. :
Client Ref Ruab.r .••• :
s ••plin9 Sit•••...••• :
.... le.s. !iluab.r :

,'DeL J'r.p.... tion Group' G013HO:1lP
Oat. Pr••ace<1 .••..•.. , 2:11-A1'II:-01 00: 00
Preperation n.thod ••• : .sV.330
Aliquot weigbt/Vol••• : Z.O 91'••5

•• t: wei,b't..,I'Volu 1 .ot: ".qul'l'o.

DCL Analysis Group: 00131\021'
AIla1ysis It.tholS ••• : 8330
IDstru••Dt Typ•.•• : HPLC
r ... t ......Dt ID ..••. : LC-t
en1.,aa ,. p .l: ul t. r.c. rh OD$.

IlDPrt•• ry
Dco..rt r •• tiol1

Analytical. Jlesu1ts

De".
ADaly~. Analys.d HDL lla5ult Co_eDt Q1&.l. Dilut.ion CaDI.

1 3 5-Trinitrob.....n. 24-An 01 19:09 0.04141 7.1 1 0.10
1 3-Dini~rob.Dc.De H-APa-Ol 1':0' 0.011' 8D 11 1 0.10
Z I &-'frini"roto uea_ 24-Al'Il-Ol 19:09 0.0106 15. 1 0.20
2 &-DiDitro~olu.De 24-"'.-01 19:09 0.OZ'2 0.4' 1 0.20
2 &-Dln1trotola.... :11 '-A••-O1 l'~O. 0.05'. Wll U 1 0.20
2-A.a.......-. C_DlftL~~~~")".~. 2._......_01 ... " Ill. O.OCC' 1.1 1 n 'In

Z-.lt ...01:01u.... 'Z&-JU'a-01 1.:011 0- 0772 lID V 1 0.10
3-.1t:rot01uoa. Z&-JU'R-01 1,.0' 0.157 ltD U 1 O. &0
4-uino-:1I '-Dinit:ro~olu.D. :U-JU'B-D1 1':0' 0.0600 3.1 1 0.20
C-Bi"rot.o1uan. I 24-AJ'a-Dl 1':09 0.115 ItO U 1 0.10
Rtu: 25-AJ'R-Dl 21:05 0.0145 "0 10 0.20
Jlit.roboen••De 24-JU'a-01 1':0' D.03'1 ltD V 1 O. :110
llDlI: Z5-APB-0l 21:05 0.0203 720 10 0.20
Tot..,.. l 2 (-AJ'Jl-Ol 1':09 0.0355 2.6 1 0.20

Ana1yto
) I-Dinitratolu.... 5.07

960 Vest LeVoy Drive / Salt
Phone (801) 266-7700
FAX (801) 268-9992

Lake City, Utah 84123-2547
Vcb PngcI vvv.dntaehcm.com
B-mail: lab@datachem.com



SAllPLB ANALYSIS DATA SHEET

Date R.eei~.d..•.•... : lU-ArR-Dl 00:00

Form RLIHS63A-Vl.3
04260112333979

Page 11

Hat"'!x : SOIL

Oat. s ••pl.d .•.... : 151-AP]I-Ol 13:14
••portin9 Onite .•. : U9/9
••porro 1i.:t1~ : DA::II lI,.ce.1vetl H]J:l .. L-.d

~t s ••pl•••lIIe~
DeL S••pla R.m•.•. : .1EOlO.]
»CL a.port Gro~p .. : 01K-013'-OIcorporation

FOlUt: A (TYPE :x)

SINGLE JlB'rBOD ANALYSES

EnvirQu••nt.1 chamical
paJ1 5400-001-922
IAAAP
PBJ' 5400-001-922

DATA'~

Client ~a~•..•....... :
Cli.nt Ret .uab••.... :
Sa~plin9 si~•....••.• :
_.leac • • u.b.c .•..... :

Dat. printod•••..•••. : 26-AP1-01 12:33

DeL Pr*paratloD Group: 0013"02.
Dat. Pr.p.r.d ..•••... : 22-APH-Ol 00:00
Prap.r.tion K.thod ... : S_8330
Al.iquot w.i9bt/Volu.a: 2.0 'Ira...
JI.~ w.. J..,h.t:/V.l ...... ~ .. ~ .Clt ••-aui r.d

DeL Analy"i. Group: G013"02P
A..alysis M.thod.•. : 8330
Instru.an~ TiP•••• : HPLC
Instru••n~ ID••.•. : LC-4
Coluan Typ•••.•••. : Vltracarb ODS

III Pri.a r1'
o Coal' i r~atioa

ADa.l.ydca1 R.esu1 t:s

oat.
Analyt. AD.loy•• d ImL 1Il.••~lt ca•••nt. Qu.l. Dilution C1l.DL

1 3 5-~riDitrob.n••a. 24-AP.-Ol 1.':40 0.0414 11. 1 0.10
I 3-Dinitrobea••ae 24-A.II-01 1,,40 0.01.39 WD V 1 0.10
2 4 I-Triaitrotoluo.o 24-AZ'1l-01 1':40 0.05U 11. 1 II. 20
2 4-Dinitrotoluon. 24-A.B-Ol 1·':40 0.0212 0.33 1 0.20
2 '-OinitrotoluoD. :Z4-"'••-01 1':40 0.0564 liD U 1 0.20
:2_.a..i.no_. .... b ..... it,ro't:e 1 "' ........ , ..._......_,...... " .. .. ...... ~.11

"

0.20
2-lIitrotolu••• 24-A••-01 1,,40 0.0772 liD U 1 0.40
3-Witroto1"oDO 24-AZ'1l-01 1,.40 0.157 liD u 1 0.40
4-Aaillo-2 6-Dlnitrotoluoao 24-AP.-Ol 19•• 0 O.DliOO 5.5 1 O.ZO
4-lIi~rotolu.ao 24 Al'1l-01 19:'0 0.115 liD U 1 0.40
KHX 25-AI'R-Ol 21:36 0.01.5 1:10 10 0.20
mitrob.u••ae :21 Al'Jl-OI 19:40 0.0391 liD U 1 0.20
BDX 25-JUlJl-01 21::11 0.0203 '00 10 0.20
TetryL 24-Al'1l-01 1111:40 0.0355 3.11 1 0.20

AIlal to

960 Vest LeVay Drive / Salt Lake City, Utah 84123-2547
Phone (801) 266-7700 Veb Pages vvv.datachem.com
FAX (80l) 268-9992 E-mail: lab@datachem.com



SAMPLE ANALYSIS DAB SHEET

Client ~&•• __ ......•• : Environ.ant.l Ch.mic.l
Cli.nt R.f &"aber .... ! paJI 5400-008-922
sa.pling sit•........ : XAAAP

B.1a&se "".b.r ...••.. : ••Jt 5400-005-922
l'I.trl : SOXL

Dat• .sampled•.•.•. : 19-APR-Ol 13 :3&
.eporting Vnits ••. : u9/9
Repor'!: a.Sl•.....• : 0 ..... kec.lvad I!DP<l .. d

lora RLIKS63A-Vl.3
04260112333979

Page 12

Sgl:SKO'D------.
-rGGS011l ./

01.0100..
01&-013'-01

~.b~ s&ap1••••••
DCL S ••ple :
DCL ••port Group .. ,Corpor .. tion

r'0ltK A (TYPIl: X)

SINGI.E lm'f'HOD ARAL~SES

~
A Socen.oa Coap.~y

DATA~

Dat. R..c.iv.d : 20-APB-Ol 00:00

D.t. Printed ...•..••• : ~&-APR-01 12:33

.' DCt. , ...p.x.tion Group: 0013"02'
D.t. pr.p.r.d.•..•... : 2Z-APB-01 00:00
Preparation ftethod ••. : SWa:S10
A1iqllot Wei<lJbt/Vol"•• : 2.0 .,x••a
••~ W.~9~~/V.lu.o~.a.t••~ ••qqlcea

DC~ AD.ly.i. Droup: 001311021'
Aa.lyais M.thod ... : 8330
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Executive Summary

GRACE Bioremediation Technologies (GRACE) conducted a bench-scale treatability

investigation to determine the effectiveness of DARAMEND@ bioremediation technology for

treatment of soil containing nitroaromatic explosive compounds from the Iowa Army

Ammunition Plant (IAAAP), Middletown, Iowa. This document represents the final report

submitted by GRACE summarizing results from the treatability investigation.

The investigation focused on evaluation of the efficacy of bioremediation treatments involving

tillage/aeration, irrigation, and addition of DARAMEND@ and additional nutrient amendments

to the impacted soil from the IAAAP site. Two treatability investigations were conducted over a

period of56 days during which time five sampling events were conducted. A third investigation

was conducted over a period of42 days to investigate the influence ofDARAMEND treatment on

contaminant concentrations and quality of soil leachates, during which 5 sampling events were

conducted. Samples were sent to GP Environmental Services located in Gaithersburg, MD,

U.S.A., for determination of total nitroaromatic concentrations in the soil and, where applicable,

in leachate samples.

Results from the treatability investigation indicated that DARAMEND@ technology would

provide an effective approach to remediation ofnitroaromatic-impacted soils. In the first study,

over 92% removal of nitroaromatic compounds was observed following 42 treatment days in

response to the most effective DARAMEND treatment, and over 98% removal was observed in

the second treatability investigation following 56 days of the most effective DARAMEND

treatment.

Based on these results and GRACE's extensive experience with full-scale application of the

technology, we conclude that DARAMEND bioremediation technology would provide an

effective approach for treatment of nitroaromatic explosive compounds in the Iowa AAP and

recommend consideration ofthe technology for full-scale application.
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1.1 Project Background

The potential for bioremediation of soil containing nitroaromatic explosive compounds

is being investigated by Cape Environmental Management Inc. (CAPE), for a site at the

Iowa Army Ammunition Plant in Burlington, Iowa (the Site). As part of this

investigation, GRACE Bioremediation Technologies (GRACE) was retained to complete

a bench-scale treatability investigation and identify bioremediation treatments capable of

improving the rate and extent of removal of the nitroaromatic compounds.

1.2 Overview ofthe Proposed Technology

The focus of the treatability investigation was evaluation of the efficacy of GRACE's

patented DARAMEND® bioremediation technology for removal of nitroaromatic

explosives, particularly TNT, HMX, RDX, and TNB, from soil. Briefly, the

DARAMEND technology enhances and promotes natural bioremediation rates by

adjusting conditions in a waste matrix to stimulate biodegradation of target compounds

by indigenous microorganisms. The key component of GRACE's approach to

bioremediation is the DARAMEND soil amendment. DARAMEND soil amendments

are solid-phase organic materials manufactured from natural plant fibers, and added on a

waste/contaminant-specific basis. No microbial inoculation is conducted.

For removal of nitroaromatic compounds, the technology also involves the application of

a zero-valent metal, along with DARAMEND amendment. The combination of

amendments and a high soil moisture content create anoxic conditions in the soil

environment, which contribute to enhanced reduction of nitro groups. The result is an

increased rate of biodegradation of nitroaromatic compounds in soil.

DARAMEND® is a registered trademark ofW.R. Grace

GRACE
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The overall objective ofthe treatability investigation was to determine the effectiveness

of DARAMEND for enhancing removal of TNB, TNT, HMX and RDX, four complex

nitroaromatic explosive compounds, from the subject soil. Specific objectives were to:

• characterize the impacted soil with respect to physical/chemical properties known to

affect biodegradation ofthe target compounds;

• verify the feasibility of bioremediation;

• determine the optimal bioremediation treatment parameters (i.e., moisture, aeration,

rate ofDARAMEND application, pH modification);

• estimate the rate of degradation of the target compounds in the soil under optimal

treatment conditions; and

• estimate the residual concentration of target compounds achievable following

treatment.

3.0 MATERIALS AND METHODS

o 3.1 Soil CollectionlPreparation and Characterization

Two soil samples were shipped by CAPE; one in an unlabelled plastic bucket, the other

divided into three metal cans labeled "treated soil" ("treated soil" has been pretreated for

metals). The samples arrived at GRACE's laboratory facility on February 26, 2001.

Upon arrival, they were visually inspected, entered into the sample log database, and a

project logbook was created. A single subsample of each was collected for archive, and

stored at 4°C. The soils were prepared for use in the treatability investigation by passive

air-drying under a fumehood, manually pulverizing large clumps, sieving (4.75 mm),

and homogenizing for 15 minutes using a stainless steel universal blender. The prepared

soils were stored in 20-L pails at <4°C in the dark, until needed for set-up of the

treatability investigation.

Triplicate subsamples of each prepared soil were submitted, under chain-of-custody, to

GPL Laboratories, Gaithersburg, Maryland (GPL), for analysis of nitroaromatic

explosives using EPA Method 8330. Single subsamples of each prepared soil were

submitted, also under chain-of-custody, to Maxxam Analytics Inc., Mississauga,

GRACE
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All samples were submitted, under chain-of-custody, to GPL, for analysis of •

nitroaromatic explosive concentrations following EPA Method 8330 protocol. Single

composite samples from each Control and selected treatments were also submitted,

under chain-of-custody, to GPL for a modified TCLP extraction protocol (using water as

the solvent), and EPA Method 8330 analysis for total explosive compounds in the

leachate. In the second treatability investigation, DARAMEND amendment applications

were continued on a single treatment, for an additional two weeks. Following the eighth

week of treatment, composite samples from this treatment and the Control were

submitted, under chain-of-custody, for analysis of nitroaromatic explosives by GPL.

A third experiment was prepared to investigate the effect of multiple DARAMEND

amendment applications on the nitroaromatic explosive concentrations in soil leachate.

The test consisted of DARAMEND amendment and powdered metal added to 1 kg of

non-pretreated soil contained in a microcosm jar. Single soil samples were collected

prior to the initial amendment application and one day after amendment application

during cycles 1, 2, 4, and 6. The samples were submitted, under chain-of-custody, to

GPL for TCLP-Ieachate analysis for nitroaromatic explosives (see above), selected 0
metals (Fe, Mn) and hardness. Following completion of the sixth treatment cycle,

triplicate 200g samples from this microcosm were collected for the following leachate

test:

Soil was packed loosely in a Buchner funnel lined with glass wool.

Water (2L) was percolated through the soil, collected and submitted

under chain-of-custody, for analysis of total suspended solids, total

dissolved solids and the paint filter test by GPES.

4.0 RESULTS AND DISCUSSION

4.1 Soil Characterization

The results of initial soil characterization analyses, for the two prepared soils, are

summarized in Table 1. Metal concentrations were not considered to be a barrier with

respect to microbiological activity in the soil. Biological activity may have been limited
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4.2 Analytical Results

Initial concentrations of nitroaromatic explosive compounds in the two prepared soils are

summarized in Tables 2 (non-pretreated soil) and 3 (pretreated soil). The prepared non

pretreated soil contained 1,973 mg/kg total explosive compounds, predominantly RDX

(l,032 mg/kg), HMX (761 mg/kg), TNT (98 mg/kg) and TNB (62 mg/kg) (Table 2).

The prepared, pretreated soil contained 4,138 mg/kg total explosive compounds

including RDX (2,170 mg/kg), HMX (722 mg/kg), TNT (l, 191 mg/kg) and mB (47

mg/kg).

First Treatability Investigation

Results of soil analyses for the first treatability investigation, using the non-pretreated

soil, are summarized in Figure 1. Results of analyses conducted after 1, 2, 3, and 6

weeks (7, 14, 21, and 42 days) of treatment indicate that concentrations of all

nitroaromatic explosives in the soil decreased steadily throughout the treatability

investigation as a result of DARAMEND treatment. In the most effective treatment

(Treatment 1), the total explosive compound concentration was reduced by 92%, from

1,973 mg/kg to 149 mg/kg (Figure I). In contrast, limited removal (26%) was observed

in the Control. Concentrations of each individual compound in the Control and

Treatment I, on day 42, are shown in Table 4.

Second Treatability Investigation

The results of soil analyses for the second treatability investigation, using the pretreated

soil, are summarized in Figure 2. Concentrations of all nitroaromatic explosives

decreased steadily throughout the investigation in response to DARAMEND® treatment.

In response to the most effective DARAMEND treatment (i.e., Treatment 6), the

concentration of total explosive compounds was reduced by 98%, from 4,138 mg/kg to

75 mg/kg, following 56 days of treatment (Figure 2). Limited removal (36%) was

observed in the Control during the eight-week period. Concentrations of each individual

compound in the Control and Treatment 6, on day 56, are shown in Table 4.
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Leachate Analyses

Results of the leachate analyses from the first and second treatability investigations are

shown in Table 5. The final results were reported as J.lg explosive compounds per litre

of water. In both treatability investigations, the total J.lglL of explosives was reduced

considerably in the treated microcosms relative to the Control. These results indicate

that the DARAMEND amendment would not increase leaching of organic explosive

compounds.

Results of TCLP-leachate analyses for explosive compounds performed on samples

collected during the third treatability investigation are shown in Table 6. The total

explosives concentration detected in soil leachate collected at the beginning of the

investigation was 29,922 J.lg/L. One day following the first application ofDARAMEND

amendment, the concentration of total explosive compounds in the leachate was 18,309

J.lg/L.

As there would not have been adequate time for substantial biodegradation to take place

in the 24 hours after treatment began, before the sample was collected, this data suggests

that DARAMEND amendment served to reduce leaching of nitroaromatic explosive

compounds from the soil. To further support these conclusions, leachate explosive

concentrations were found to have decreased with each sequential DARAMEND

amendment application. Following the sixth treatment cycle, the concentration of total

explosive compounds had been reduced from an initial value of 29,922 J.lg/L to 1,128

J.lg/L in response to DARAMEND treatment, representing a 96.2% reduction (Table 6).

Results of TCLP-leachate analyses for Fe, Mn and hardness performed on samples

collected during the third treatability investigation are shown in Table 7. Results

indicated that the Fe concentration in soil leachate remained below the detection limit of

1,500 J.lg/L over the duration of the 6 treatment cycles. Results suggested that the Mn

concentration gradually increased from an initial concentration of less than 50 j.lg/L to

673 J.lg/L following 6 treatment cycles. The hardness in the soil leachate samples also

appeared to gradually increase in response to DARAMEND treatment from an initial
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value of 5.3 mg eq CaC03/L to 11.6 mg eq CaC03/L following 6 treatment cycles.

Results of final leachate analyses for total dissolved solids (TDS), total suspended solids

(TSS), and paint filter test are shown in Table 8. Results indicated that the mean TDS

and TSS concentrations in the soil leachate following 6 treatment cycles were 307 mgIL

arid 292 mg/L, respectively. In addition, results indicated that all 3 replicate samples had

paint filter test values of 100% free liquid.

4.3 Data Quality

The quality of analytical data obtained on day 42 of each treatability investigation was

evaluated by determining the coefficient of variation (CoY, the standard deviation

divided by the mean) for each treatment, including the Control. In general, data quality

was good with the majority of CoY values falling below 50%. Lower CoY values were

observed for treatments in which explosive compound concentrations were lowest,

indicating that as biodegradation progressed concentrations of explosives compounds in

the soil became more homogeneous.

5.0 SUMMARY AND RECOMMENDATIONS

Resu Its of the treatability investigation indicated that DARAMEND bioremediation

would provide an effective means of treatment for nitroaromatic explosives in the

IAAAP soil. With respect to the stated objectives of the project (Section 2.0), the

following summary of results is provided:

• The non-pretreated soil contained a total explosive concentration of 1,973 mglkg,

consisting of predominantly TNB, TNT, RDX, and HMX. The pretreated soil

contained the same predominant compounds and a total explosive concentration of

4,138 mg/kg. The pH of the soil was deemed a possible barrier to bioremediation.

• The ability of various DARAMEND treatments to enhance removal of nitroaromatic

explosives was evaluated during the 42 and 56-day investigations. Significant

reductions in explosive concentrations were observed in response to all

DARAMEND treatments during the course of the investigation.

Explosive concentrations in the non-pretreated soil were reduced from 1,973 mglkg

to 149 mg/kg in 42 days, in response to the most effective treatment.
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• Explosive concentrations in the pretreated soil were reduced from 4,138 mglkg to 75

mg/kg in 56 days, in response to the most effective treatment.

• DARAMEND amendment was not found to increase leaching of nitroaromatic

explosive compounds from the soil. Results suggested that DARAMEND

amendment reduced leaching of these compounds into water.

Based on these results, we conclude that DARAMEND bioremediation technology

would provide an effective approach for treatment of nitroaromatic explosive

compounds in the IAAAP and recommend consideration of the technology for full-scale

application.
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Figure 1: Influence of DARAMEND Treatment on Total Explosive Compound
Concentrations in Non-Pretreated (Study 1) IAAAP Soil Following 42 Days of
Treatment.
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Figure 2: Influence of DARAMEND Treatment on Total Explosive Compound Concentrations
in Pretreated (Study 2) IAAAP Soil Following 56 days of Treatment.
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o Table 1: Initial Physical and Chemical Characteristics of the Non-Pretreated and
Pretreated IAAAP soils.

Parameter Non-Pretreated Pretreated Soil
Soil (Study 1) (Study 2)

pH (standard units) 8.25 9.39

Soil water holding capacity (mL/I00g) 52.0 45.7

Aluminum 10,300 10,200

Arsenic 6 4

Cadmium 4.6 2.5

Chromium 54.3 37.2

Copper 2150 403

Iron 25,000 15,800

Lead 424 131

0
Manganese 510 412

Nickel 56.2 29.7

Zinc 2,120 794

All values are mg/kg concentrations on a dry weight basis unless otherwise specified.
Metal analysis performed by Maxxam Analytics Inc.; all other analysis performed by Grace
Bioremediation Technologies.
BDL = below detection limit.

o
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Table 2: Initial Explosive Compound Concentrations in the Non-Pretreated (Study 1) Soil.

Parameter Concentration (mg/kg)

Replicate No. 1 2 3 Mean CoV1 (%)

1,3,5-Trinitrobenzene 62.2 69.1 56.1 62.5 10.4

1,3-Dinitrobenzene BOL BOL BOL BOL N/A

2,4,6-Trinitrotoluene 119 112 64.1 98.4 30.4

2,4-DinitrotoJuene 1.6 0.6 0.7 1.0 59.3

2,6-Dinitrotoluene BOL 6.9 BOL 2.3 173

2-Amino-4,6-dinitrotoluene 9.3 4.3 5.4 6.3 41.9

4-Amino-2,6-dinitroto luene 8.2 4.9 5.4 6.1 29.0

HMX 867 799 618 761 16.9

Nitrobenzene BOL BOL BOL BOL N/A

RDX 1,200 1,060 836 1,032 17.8

Tetryl BOL BOL 9.7 3.2 173

m-nitrotoluene BOL BOL BOL BOL N/A

o-nitrotoluene BOL BOL BOL BOL N/A

p-nitrotoluene BOL BOL BOL BOL N/A

Total Explosive Compounds 2,267 2,057 1,595 1,973 17.4

I CoY = CoeffiCient of VanatIOn = Standard deViatIOn / Mean
BOL - Below Detection Limits
N/A - Not Applicable



o

o

o

Table 3: Initial Explosive Compound Concentrations in the Pretreated (Study 2) Soil.

Parameter Concentration (mg/kg)

Replicate No. 1 2 3 Mean CoVI (%)

1,3,5-Trinitrobenzene 35.9 26.9 77.9 46.9 58.0

1,3-Dinitrobenzene BDL BDL BDL BDL N/A

2,4,6-Trinitrotoluene 3,150 117 306 1,191 143

2,4-Dinitrotoluene 3.7 1.0 1.1 1.9 77.6

2,6-Dinitrotoluene BDL BDL BDL BDL N/A

2-Amino-4,6-dinitrotoluene 5.4 2.5 3.7 3.8 37.5

4-Amino-2,6-di nitrotoluene BDL 2.8 5.3 4.0 44.1

HMX 761 492 912 722 29.5

Nitrobenzene BDL BDL BDL BDL N/A

RDX 2,640 1,540 2,330 2,170 26.1

Tetryl BDL BDL BDL BDL N/A

m-nitrotoluene BDL BDL BDL BDL N/A

o-nitrotoluene BDL BDL BDL BDL N/A

p-nitrotoluene BDL BDL BDL BDL N/A

Total Explosive Compounds 6,596 2,182 3,636 4,138 54.4

I CoY = Coefficient of VanatIOn = Standard deviatIOn / Mean
BDL - Below Detection Limits
N/A - Not Applicable



o

o

o

Table 4: Final Concentrations of Individual Explosive Compounds in the Control and Most
Effective Treatments from each Treatability Investigation.

Parameter Concentration (mg/kg)

Non-Pretreated Soil (Study 1)1 Pretreated Soil (Study 2)2

Control Treatment 1 Control Treatment 6

1,3,5-Trinitrobenzene 64.0 2.5 21.5 13.7

1,3-Dinitrobenzene 0.7 0.8 0.89 0.37

2,4,6-Trinitrotoluene 56.4 5.5 204 8.74

2,4-Dinitrotoluene 2.1 0.4 0.88 0.49

2,6-Dinitrotoluene BDL BDL BDL BDL

2-Amino-4,6-dinitrotoluene 8.5 1.3 1.2 1.82

4-Amino-2,6-dinitrotoluene 7.9 0.9 3.35 2.32

HMX 571 130 675 33.2

Nitrobenzene 0.1 BDL 0.25 0.081

RDX 743 7.0 1,730 14.2

Tetryl BDL 0.8 4.25 BDL

m-nitrotoluene BDL BDL BDL BDL

o-nitrotoluene BDL BDL BDL BDL

p-nitrotoluene BDL BDL BDL BDL

Total Explosive Compounds 1,454 149 2,641 75.0
1 Values are the average of tnphcate measurements. Analyses performed by GPL Laboratones.
2 Values were obtained from a single composite sample. Analyses performed by GPL Laboratories.



o
Table 5: Influence of DARAMEND Treatment on Total Explosive Compound

Concentrations in Non-Pretreated Soil Leachate (Study 1) and Pretreated Soil
Leachate (Study 2) from IAAAP.

o

Sample

Non-pretreated (Study 1)
Control
Treatment 1
Treatment 2

Pretreated (Study 2)
Control
Treatment 1
Treatment 2

Analysis performed by GPL Laboratories.

Total Explosives in Leachate
(~g/L)

28787
2072
1207

34775
3057
2892



o Table 6: Influence of DARAMEND Treatment on Explosive Compound Concentrations in
IAAAP Soil Leachate from the Third Treatability Investigation.

o

Parameter Explosive Compounds in Leachate (Ilg/L)

Time (cycles) Initial 1 2 4 6

1,3,5-Trinitrobenzene 439 40 21 2 2

1,3-Dinitrobenzene 1 2 5 4 4

2,4,6-Trinitrotoluene 2,040 551 1,530 1,000 1

2,4-Dinitrotoluene BDL BDL BDL BDL BDL

2,6-Dinitrotoluene BDL BDL BDL BDL BDL

2-Amino-4,6-dinitrotoluene 8 20 19 25 BDL

4-Amino-2,6-dinitrotoluene 4 26 34 89 4

HMX 2,530 2,170 2,320 2,690 931

Nitrobenzene BDL BDL BDL BDL BDL

RDX 24,900 15,500 6,340 765 186

Tetryl BDL BDL BDL BDL BDL

m-nitrotoluene BDL BDL BDL BDL BDL

o-nitrotoluene BDL BDL BDL BDL BDL

p-nitrotoluene BDL BDL BDL BDL BDL

Total Explosive Compounds 29,922 18,309 10,270 4,575 1,128

Analysis performed by GPL Laboratories.

o



o

(>

Table 7: Influence of DARAMEND Treatment on Fe, Mn, and Hardness Values in IAAAP
Soil Leachate Samples from the Third Treatability Investigation.

Parameter Concentration

Time (cycles) Initial t 2 4 6

Fe (Jlg/L) <1,500 <1,500 <1,500 <1,500 <1,500

Mn (Jlg/L) <50 134 250 739 673

Hardness (mg eq CaC03/L) 5.3 6.2 6.8 10.6 11.6

Table 8: Total Dissolved and Suspended Solids in Soil Leachate Samples from the Third
Treatability Investigation.

Parameter Result

Replicate No. t 2 3 Mean

TDS (mg/L) 282 274 364 307

TSS (mg/L) 314 322 240 292

% Free Liquid 100 100 100 100

TDS = total dIssolved solids
TSS = total suspended solids



o

o

o

APPENDIX A

FINAL REPORT: BENCH-SCALE DARAMEND®

BIOREMEDIATION TREATABILITY INVESTIGATION

OF IAAAP SOIL.



Filial Report: IDwa AAP
Appendix I - Analytical SllInple Sllb",iss;DIIS

TREATABILITY INVESTIGA1'JON 1 : NON-PRETREATED SOIL

o

GRACE
Sample No.

22125
22126 - 22128

22192
22193
22194
22195
22196
22197
22198

22292
22293
22294
22295
22296
22297
22298

22367
22368
22369
22370
22371
22372
22373

22599 - 22601

22602 - 22604

22605 - 22607

22608 - 22010

22611 - 22613

22614 - 22616

22617 - 22619

Description

Non-pretreated soil, selected metals
Non-pretreated soil, t-O explosives; 3

replicates
I

t """ 7 days Control, explosives analysis
t :;;:: 7 days Treatment I, explosives analysis
t "" 7 days Treatment 2, explosives ~lysis
t = 7 days Treatment 3, explosives ~ysis
t :s 7 days Treatment 4, explosives 8I¥llysis
t 51 7 days Treatment S, explosives analysis
t =7 days Treabnent 6, explosives ~lysis

t"" 14 days Control, explosives analy~is
t = 14 days Treatment I, explosives analysis
t :;; 14 days Treatment 2, explosives analysis
t = 14 days Treatment 3, explosives a~alysis

t"'" 14 days Treatment 4, explosives apalysis
t = 14 days Treatment S, explosives analysis
t:;; 14 days Treatment 6, explosives analysis

t "" 21 days Control, explosives analysis
t = 21 days Treatment I, explosives aPalysis
t = 21 days Treatment 2, explosives analysis
t = 21 days Treatment 3, explosives analysis
t "" 21 days Treatment 4, explosives a~alysis

t =21 days Treatment 5, explosives analysis
t "" 21 days Treatment 6, explosives analysis

t = 42 days Control, explosives analysis; 3
replicates .

t =42 days Treatment I, explosives ~alysis;

3 replicates
t =42 days Treatment 2, explosives analysis;

3 replicates :
t = 42 days Treatment 3, ex.plosives analysis;

3 replicates
t == 42 days Treatment 4, explosives aJ!lalysis;

3 replicates
t = 42 days Treatment 5, explosives alllalysis;

3 replicates
t = 42 days Treatment 6, el'lplosives analysis;

3 replicates .



Final Repon : Iowa AAP
Appendix I - Analytical Sample Submissions

TREATAB1UTV INVESTIGATION 2: PRETREATED SOIL

GRACE Description
Sample No.

22053 Pretreated soil, selected metals
22054 - 22056 Pretreated soil, t-O explosives; 3 rep~jcates

22182 t = 7 days Control, explosives analysis
22183 t = 7 days Treatment 1, explosives analysis
22184 t = 7 days Treatment 2, explosives analysis
22185 t = 7 days Treatment 3, explosives aJaalysis
22186 t"" 7 days Treatment 4, explosives ~lysjs
22187 t = 7 days Treatment 5, explosives 81,ialysis
22188 t;; 7 days Treatment 6, explosives ~alysis

22189 t = 7 days Treatment 7, explosives aJialysis
22190 t ". 7 days Treatment 8, explosives aDaIysis
22191 t "" 7 days Treatment 9, explosives analysis

22273 t == 14 days Control, explosives analysis
22274 t = 14 days Treatment 1, explosives analysis
22275 t"" 14 days Treatment 2, explosives analysis
22276 t = 14 days Treatment 3, explosives ~ysis
22277 t =14 days Treatment 4, explosives wlysis
22278 t". 14 days Treatment S, explosives analysis
22279 t"" 14 days Treatment 6, explosives analysis
22280 t = 14 days Treatment 7, explosives analysis
22281 t = 14 days Treatment 8, explosives analysis
22282 t =14 days Treatment 9, explosives aJnalysiS

;

22357 t ,.. 21 days Control, explosives analysis
22358 t "" 21 days Treatment I, explosives ~alysis

22359 t "" 21 days Treatment 2, explosives ~alysis

22360 t;; 21 days Treatment 3, explosives analysis
22361 t =21 dayS Treatment 4, explosives ~ysis
22362 t ,.. 21 days Treatment 5, explosives ~lysis
22363 t - 21 days Tr~atm~nt 6, explosives analysis
22364 t ... 21 days Treatment 7, explosives cJnalysis
22365 t = 21 days Treatment 8, explosives inalysis
22366 t = 21 days Treatment 9, explosives analysis

22569 - 22571 t ... 42 days Control, explosives anal~sis; 3
replicates

22572 - 22574 t = 42 days Treatment I, explosives analysis;
3 replicates

22575 - 22577 t ... 42 days Treatment 2, explosives analysis;
3 replicates

22578 - 22580 t = 42 days Treatment 3, explosives analysis;
3 replicates

22581 - 22583 t ,.. 42 days Treatment 4, explosives analysis;
3 replicates

iii 004

o
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nnlll Report: lowil MP
Appendix I - Analytical Sample Submissions

22584 - 22586

22587 - 22589

22590 - 22592

22593 - 22595

22596 - 22598

22716
22717

t =42 days Treatment 5, explosives analysis;
3 replicates

t"" 42 days Treatment 6, explosives analysis;
3 replicates

t =42 days Treatment 7, explosives analysis;
3 replicates '

t = 42 days Treatment 8, explosives analysis;
3 replicates

I

t = 42 days Treatment 9, explosives analysis;
3 replil;ates

t ... S6 days Control, explosives analysis
t =56 days Treatment 6, explosives analysis

o

o

GRACE
Sample No.

22668

22669

22670

22671

22672

22673

22674

22675

22676

22677

22678

23393 - 23395

LEACHATE ANALYSES

Description

t "" 0, TCLP extraction and explosiveis, Fe,
Mn and hardness analyses

t = 1 cycle, TeLP extraction and expiosives,
Fe, Mn and hardness analyses

t =2 cycles, TCLP extraction and explosives,
Fe, Mn and hardness analyses

t "'" 4 cycles, TCLP extraction and exPlosives,
Fe, Mn and hardness analyses

t ... 6 cycles, TCLP extraction and explosives,
Fe, Mn and hardness analyses

TDS, TSS and Paint filter test; 3 repl~cates
i
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Summary of Analytical Results

c
Client ID 22126

GPL ID: 103024-004·01·1/1

Matrix: Soil
Date Collected; Mar-O1·2001
Date Received: Mar-oS-2001

Prep Method: EXT_SW8330
Pn:p Date: Mar-06-2001
Pn:p Time: 11 :58

Prep Chemist: Shila Soleimani

Analytical Method: SW83~O

Date Analyzed: Mar-12-2001
Time Analyzed 11 :34
Analyst: Shukla Sarker

nnl ro enzene
, ,3-Dinrtrobenzene

2,4,6-Trinitrotoluene
2,4-Dlnitrotoluene
2,6-Dinitrotoluene

2.Amino-4,6-Dlnltrotoluene
4-Amino-2,6-Dlnltroroluene

HMX
Nitrobenzene

RDX
Tetryl

m-Nltrololuene
o-NitrQtoluene
p-Nltrotoluene

B L
8 00
1640

BQL
9310
8170

S7tOOO
I

BQL
762boo
BQL
BQL
BQL
BQL

200
200
200
200
200
200
400
200
400
400

400
400

400

ug g

lI~g

ug/kg
uglkg
uglkg
uglkg
uglkg
ug/kg
uglkg

uglkg
uglkg
uglkg

ug/kg
uglkg

u

u

u

lJ
u
U
u

o

o

_......~-_.- .._...

~~~~")
-'/'

.. ~ .. -,,,..
..._--_.._---



urL LABORATORIES, LLLP

Summary of Analytical Results

Client ID 22127
GPL 10: 103024-005-01-1/1
Matrix: Soil
Date Collected: Mar-01-200l
Date Received; Mar-05~200t

Prep Method: EXT_SW8330

Prep Date: Mar-06-2001
Prep Time: II :58
Prep Chemist: Shila Soleimani

\
I
I

Analytical Method: SW83t30
Date Analyzed: Mar-12-2~1

Time Analyzed 12:03
Analyst: Shukla Sarker

I Parameter
"nl ro enzene

1,3-Dinitrobenzene

2.4,6-Trinitrotoluene

2,4·0initrotoluene

2,6-DinitrotOluene
2-Amlno-4,6-Dinitrotoluene

4-Amino-2,6-Dlnitrotoluene

HMX
Nitrobenzene

RDX
Tetryl

rn-NitrotoJuene

o-Nitrotolu ene

p-Nitrotol uene

Result Rep Limit

B~L 200
7 100 200

587 200

(900 200

~80 200
80 200

5#000 400

~L
200

6 00 400
BQL 400
BQL 400
BQL 400
BQL 400

u g
uglkg
uglkg

uglkg

uglkg
ug/kg
ug/kg

uglkg
uglkg
uglkg
uglkg
ug/kg

uglkg
ug/kg

u

u

u
u
u
u

1
1
1

J
1
1
1
1
1

J
I
1
1

()



Summary of Analytical Results

o
Client ID 22128
OPL lD: 103024-006-01·111

Matrix: Soil
Date CoUected: Mar-01-2001
Date Received: Mar-OS-2001

Prep Method: EXT_SW8330
Prep Date: Mar-06-2001
Prep Time: 11 :58
Prep Chemist: Shila Soleimani

Analytical Method: SW83::30
Da.te Analyzed: Mar-12-2q<Jl
Time Analyzed 12:32
Analyst: Shukla Sarker

o

r n ro enzene
1.3-Dinitrobenzene
2.4,6-Trinitrotoluene
2.4-Dinltrotoluene
2.6-Dinitrotoluene
2-Amino-4,6-Dinitrotoluene
4-Amino-2,6-Dinitrotoluene

HMX
Nitrobenzene
RDX
Tetryl
m-Nitrotoluene
o-Nitrotolusne
p-NltrotoJuene

g

BQL 200 ug/kg U 1

58900 200 uglkg 1
700 200 uglkg I

BQL 200 ugllc.g U 1
5360 200 ug/kg I

5350 200 ugllcg I

SS2Po0 400 uglkg 1

BqL 200 uglkg U 1

72'fP00 400 uglkg 1

9720 400 uglkg 1

BQL 400 ug/kg U I

BQL 400 uglkg U 1

BQL 400 uglkg U I



urL LABORA TORIES, LLLP

Summary of Analytical Results

141010

Client ID 22192
GPL 10: 103106-001-0 I-Ill

Matrix: Soil
Date Collected: Mar-12-2001

Date Received: Mar-13-2001

Prep Method: EXl'_SW8330
Prep Date: Mar-16-200l
Prep Time: 09:08

Prep Chemist: Shila SoJeimani

Analytical Method: SW8~30
Date Analyzed: Mar-22-2QOl
Time Analyzed 18:54
Analyst: Shukla Sarker

o

arame er
nnl ro enzene

1.3-Dinitroben:zene

2,4.6-Trinitrotoluene

2,4-Dinitrotoluene
2.6-Dlnltrotoluene
2-Amino-4,6-Dlnitrotoluene

4-Amino-2.6-Dinitrotoluene

HMX
Nitrobenzene

RDX
Tetryl

m-Nitrotoluene

o-Nitrotoluene
p-Nitrotoruene

1540
97200
1420
BQL
6180
7520

I
S7~0

BQL
74~OO

5920

BQL
BQL
BQL

100
100
100
100
100
100
200
100
200
200
200
200
200

g
uglkg
uglkg
ug/kg
uglkg
uglkg

ug/kg

ug/kg

uglkg
uglkg

uglkg
uglkg
uglkg
ug/kg

u

u

u
u
u

1
1

1
1
1

1
1
1
1

1
1
1

1



Summary of Analytical Results

Prep Method: EXT_SW8330
Prep Dale: Mar-I 6-200 I
Prep Time: 09:08
Prep Chemist: Shihl Soleimani

Analytical Mclhod: SW8~30

Dale Analy~ed: Mlf,r·22·200 I
Time Analyzed 19:51
Analyst: Shukla Sarker

Client 10 22193
GPL 10: 103106-002-01-1/1
Matrix: Soil
Date Collected: Mar-12-200 I
Date Received: Mar-13·2001

~ameter
•• I rlnltrOlJenzene

1.3-0initrobenzene
2.4.6-Trinitrotoluene
2.4-Din/trotoluene
2.6-0inilrololuene
2-Amino-4.6-0inltrotoluene
4-Amino-2.6-0initrotoluene
HMX
Nitrobenzene
ROX
Tetryl
m-Nitrotoluene
o-Nitrotoluene
p-Nitrotoluene

:e~~!:SS

~ 00
104POO
*30
BQL
5~1O
1(200

SS2pOO
BQL
47~OO

7/420
BQL
BQL
eQL

ReP.~lmtE
I 0
100
100
100
100
100
100
200
100
200
200
200
200
200

U;;lts
u kg
ug/lcg
uglkg
uglkg
ugllcg
uglkg
ug/kg

uglkg
uglkg
ug/kg
ugllc:g
uglkg
ug/kg
ug/kg

u

u

u
u
u



· '.u L LALSUlCA lUKlES, LLLP

Summary of Analytical Results

Client 10 22194
GPL 10: 103106·003-01.1/1
Matrix: Soil
Date Collected: Mar-12-200 1

Date Received: Mllr.13-2001

Prep Method: EXT_SW8330
Prep Date: Mar-16-2001
Prep Time: 09:08

Prep Chemist: Shila Soleilllani

Analyticltl Method: SW8330
Dl:Ile Analyzed: Mar-22.2qOl
Time Analyzed 20:48
Analyst Shukla Sarker

aramelcr
L, ,3,S:rflOitrobenzene

1.3-Dinilrobenzene

Vt6-Trinitrotoluene

2.4--Dinitrololuene
2.S.Dinitrotoluene
2-Amino-4,6-Dinltrololuli\lne
4-Amlno-2,6-Dinitrotoluene

HMX

Nitrobenzene

RDX
Tetry!

m-Nitrotoluene

o-Nltrotoluene
p-Nitrotoluene

100
100
100
100
100
100
200
100

200

200
200

200
200

ug g
uglkg
uglkg
uglkg
uglkg
uglkg
ug/kg

uglkg
uglkg
uglkg
uglkg

uglkg
uglkg
ugl\cg

u

u

u
u
U

1
1
1
1

1
1

1
1

1
1
I
1
1



Summary of Analytical Results

o
Client ill 22195
GPL 10: I03106~004-01~1I1

Matrix: Soil
Date Collected: Mar-12-2001

Date Received: Mar-13-200I

Prep Method: EXI"_SWS330

Prep Date: Mar-16-2001
Prep Time: 09:08

Prep Chemist: ShiJa Solcima.ni

Analytical Method: SWS)30
Date Analy",cd: Mar-22·2QO\

Time Analyzed 22:42
Analyst: Shukla SllCker

o

o

enzene

1,3-Dinltrobenzene
2,4,6-Trinitrotoluene
2.4-Dinitrotoluene
2,6-Dinltrotoluene
2·Amino-4,6-Dinitrotoluene
4·Amino-2,6-Dlnitrololuene

HMX
Nitrobenzene

RDX

Tetryl
m~Nitrotoluene

o·Nitrotoluene
p-Nltrololuene

l~SO
g

100 uglkg , 1

3~OO 100 uglkg , 1

~440 100 uglkg 1

BQL 100 ug/kg U 1

~20 100 u,pkg 1

4870 100 uglkg 1

56r:fJ00 200 llg/kg I

BQL 100 llglkg U 1
444000 :ZOO uglkg 1

7~60 200 uglkg I
f

BQL 200 uglkg U 1

BQL 200 uglkg U I

8QL 200 uglk,g U 1

I
I
I

, I



'-II'" .&J L./IDUlCATOKlES, LLLP

Summal)' of Analytical Results

Client ID 22196 Prep Method; EXl"_SW8330 Analytical Method: SWg330 0' ,

GPL ID: I03106-00S-01-11l Prep Date: Mar-I 6.2001 Date Analyzed: Mar-22.2(~(1l

Mllirix: Soil Prep Time: 09:08 Time Analyzed 23:39
Date Collected: Mar-12-200I Prep Chemist: Shila Soleimani AI1lllyst: Shukla Sarker
Dille Received: Mar-l3-2001

,Parameter ltellult Rep Lm,)t UnIts Quahhcr ;DrI
1,3,5-1 nnltrobenzene 23300 100 uS/kg
, ,3·Dinitroben:zene l()90 100 uglkg i 1
2.4.6-Trinitrotoluene 811400 100 uglkg 1

2,4-0initrotoluene 1~30 100 uglkg 1

2.6-0initrotoluene BQL 100 uglkg U 1

2·Amino-4.6-Dlnitrotoluene
$50

100 uglkg 1

4-Amino-2.6-0inltrotoluene 530 100 uglkg 1

HMX 54QOOO 200 uglkg 1

Nitrobenzene BQL 100 uglkg U 1

RDX 398pOO 200 uglkg 1

Tetryl 4380 200 us/kg 1

m-Nitrotoluene BQL 200 ugfkg U 1

o-Nitrotoluene BQL 200 t1g/kg U 1

p·Nitrotoluene BQL 200 ug/kg U 1

o



Summary of Analytical Results
I" I

Client JD 22197 Prep Method: EXT_SW8330 Analytical Method: SW8~3O

GPL 10: 103106-006-01-111 Prep Dllte: Mar-l 6.2001 Date Analyzed: Mar-23-2001

0 Malrix.: Soil Prep Time: 09:08 'rime Analyzed 00:36
Dale Collected: Mar· I2-200 I Prep Chemist: Shila Solcimani Analyst: Shukla Sarker
Date Received: Mar·13·2001

Rep ~~;tuf :or J[parameter

1~
Unus Quahher

1,3,50 Innltrobenzene I uglkg

1,3-Dlnitrobenzene I 60 100 uglkg I
2,4,6-Trinitrotoluene "tOOO

100 uglkg 1

2.4-Dinltrotoluene 2 90 100 uglki 1

2,6-0initrotoluene B L 100 uglkg U 1

2-Amino-4.6-Dlnitrotoluene i370 100 uglkg i 1

4-Amino-2,6-0inltrotoluene tipoo 100 uglk:g 1

HMX 6SQOOO 200 ugllcg I

Nitrobenzene S~L 100 ug/kg U 1

ROX 67 000 200 uglkg I

Tetryl Sl'120 200 uglkg 1

m-Nitrotoluene BQL 200 uglkg U 1

o-Nitrotol uene SQL 200 uglkg U 1

p-Nitrotoluene BQL 200 uglkg U 1



_. _- .......... ., .."v.
. (Tr'L LABORATORIES, LLLP

IgJ016

Summary of Analytical Results

Client ID 22198
CPL 10: 103106-007-01-111

Matrix: Soil
Date Collected: Mar-l 2·200 1
Date Received: Mar-I3·2001

Prep Method: EXT_SW8330

Prep Dale: Mar-16·2001
Prep Time: 09:08

Prep Chemist Shila Soleimani

Analytic'll Method: SW8330
DatI: Analyzed: Mar-23-2QOI
Time Analyzed 01;33
Analyst: Shukla Sarlcer

o

rlnI ro en%ene

1.3-Dinitrobenzene

2,4.6-HI nitrotoluene

2,4-Oinitrotoluene
2.6-Dinitrotol uene
2-Amino-4.6-Dinitrotoluene
4-Amino-2,6-0,nitrololuene

HMX
Nitrobenzene

RDX
Tetryl
m-Nitrotoluene

o-Nitrotoluene

p-Nilrotol uene

11S0
264):100

3fT50
BQL

6Y.70
Ij~OO

61~OOO
BOL

84;000

~540

BQL
BQL
BQL

roo
100
100
100
100
100
100
200
100
200

200
200
200

200

units
uglkg

uglkg
uglkg
uglkg

uglkg
ugl1cg

l.Iglkg

ug/kg

uglkg
uglkg

ug/lcg
uglkg
ugllcg

uglkg

Quahfaer

u

u

u
u
u

1
1
I
J
1

1
1
1

1
I
I
1
I



-; 'L LABORAli iRJES~ LLLP

Sumrnary of Analytical Results

wvv..

QC:ht ID Z%19Z

:;'PL ID: 103191-00 -01-111
~btrix: Soil
DlIte Colleded: Ma
Date ~eiVII:«I: Mol

fnp Method: EXT_SWI330
Prep n.,e: Mll1'-12-%OOl
Prcp Time: 07:49
~rgpChemist: Shlla Solcimani

Analyticill Method; SW833
Date Ahaly2ecJ: M.r-2S-2DOI
Ti",e An:slyzed J 1!JS
A~IY5t! Dayqan H:an

-1~;;;:~~~6i aiine-"--'-"-"--"--:;::--- R~~~D1~~. ._~:;.__~~~er -~~~-
1.3.Dlnitroben en. .7%7 100 ugllez:: J
2~,6.Trinltrat u.n. 8'600 10D uglkg 1
2.4-Dlnitrotolu n. ¥-lO 100 uir/kg 1
2,6-Olnitrotollol fte 'BQL 100 oelke U 1
2~A",lno04,1I nitratalue". 6i80 100 uglkg 1
4-Ami"~Z. Inltrotaluan_ ~oo 100 u&fkc 1
HMX SJ~O 100 Ug/kg 1
Nittobenzene BqL 100 uglkg 11 1
RDX 73~OO 200 uaVkg 1

Tetry! 1: BQL lOO q~ V J
ItI-NltrGtal1l8 8 RQL Zuo ug/kc U 1
a-Nitrotalue e DQL 100 alVk~ U 1

p.Nltrotolue • BQL 100 lIgfkg 11 1

I
I

o



-- - - - - • ., • - - * _.. _* ......-' ..~" ... n....,
~018

lIJ004

;PLUBO TORIES,LLLP

0'·,

An.lytical Merhoch SWI~30
Dare An.ly~cd:M:ar-28-1001
Tim. '-'nalyzed 11:31
AII.lyst: Dayuan !lan

Prep Method: EXT_SW8330
Prep Ode: Mar-Z2-1001
Prep Time: 07:49
rrllp Chemist: Shila Solelrnani

Summary of Analytical Results

I

_~.-=~. _.._._..._._..__.._~Uolot. RePl~O'~~~"-' _U~7~~ _ ..Q~.nn~~~_. -
_,..,5-Innluo nzene .. u ull'.g . ..
1,3-I)inltro nzen. 1 60 100 uglk~ 1

Z.4.a-Trlnitr olullne 3*,00 100 u#/kc 1
2,,4-DI"itru u.n. lJ.'o 100 ue/kg 1
2.e-binltro \len. BQL JOO -.g/kg U 1
Z-Amin0-4,. Pinltrotol\lene 3I1so 100 ug/kl: 1
4-Aml"o-2. Dlnitratolue.,. 6930 100 uglkS I
HMX 38,,000 100 ug{k~ 1

Nitra"'nze .. BQL tOO u&lkg U 1
RDX 19iooo 200 ug/kg 1
Tetryl BQL 200 uglkg U 1

rn-Nitrotolu n. BQL %00 ugfke U 1
o-l\lltrotolu ne BQL 100 ug/kg U 1
p-Nltrvlolu ne BQL laO ug/1cg lJ 1

Client lJ) U'Z9]
GPL ID~ l031?1- DZ.Ql-1/1

l~btrix: Soil
Dille Collectrd:

Datil :Reeri~cd:



Summary ofAnalytical R.esults

I
QlIilliDtr D.F•

__.• 1 '---1 -

1
1
1

U 1
t
1
1

U 1
1

U 1
U 1
U 1
U 1

ug!"I
tll(Ikg
ug/kg
lIg/kg

ug/kl:

lls/kc
uClkg
ug/kl

ucl~g

ullke

Analytical Method: S~1330
Dllte Analynd: Mar-2~.:ZOOl
Time Analyzed 13:19 '

I
Anllly.t: DayuDQ Han

I

100
100
100
ZOO
100
:ZOO
200
200
100
:ZOO

DQL
~DD

#40
411000

BtL1'7 00
B L
BQL
DQL
DQL

Prep Method: EXT_SW8330
Pr-QP Date: Mar-%2-%OOt
Prep Time: 07;49
Prep Chemist: ShUll Solcimani

20 1S..Dinl oluene
2-Amin 6-Dlnltrotoluene
4-Amino- ,I-Dinltrotaluene

HNIX i
Nltroben~n.
RDX
Tetl'Yl
rn-Nitroto uene
a.Nitralal ene
p-Nltro!ol ne

..!3a~~~l: _ . ... __...._. '_'~i:.U.lo~'. .p.e~LODimi~. '-_" ~~..
" ,;;310"11' 0 enZene I< 1I..,_g
1,3-Dlnltro enzene to 100 u£!kg
2,4,6-Trtn ololuene ]~OO 100 ug/kg
2.4.olnitr IUlllne J/Z70 100 ullIcc

o Client m %229
GPL lD: 1031 .o03.Dl-111
)-btrix: Soil
'Dille Collected Mar-19-2001
D:ate RKeiv£d: Ma....:zO-2001

,..-......

()

o



GPLLABO TORIES, LLLP

-_ .. - --_. -_... -'"'--

Summary of AaJllyti~al'Results

rei UUIJ

I
Client IJ) 112 5
GPL 10: 103J 2-004-0]-111
MatriX: San
Vate CaDcet : Mu-l9-IOO\
Dale Jleceivc Mar-ZO-lOOI

~r.p Method: EXT_SW8330
Prep 'Date: 1'1.1'-11-1001
Pr.p Time: 01:49
Prep Cbernbt: ShUll Solelloani

I

An.lynn] .Meth~d:S!w1330
Date Analyzed: Mqr-~8-Z001
Time Allalyzcd 15:131

I

Aftldyst; Dllyllan H,n

Paramet r
-~rtn ns6e·niiiii"···--···· ..-._..

1.3.Dlnl~ benzef'8
2 8-Trln trotoluene
Z Dinit toluene
Z.e-Dlnltr toluene
Z-Alnin .&-Dlnitrotolu.ne
4-Amin ,6-DinitrDtoluone

HMX
Nitroben ene
RDX
Tetryl
rn·Nltrot luene
o-Nltr'Dto uen.
p-Nltrot Llene

··_~~o~·
.•~1
l~OO
.31S1I

DQL
~so
¥:to

37i!oaO
. ~1~4.8

6~00

BQL
.148
BQL
BQL

Rep Limit Uni15
-',en)" ·· ....·_···u~-

JOO Dt/kg
100 "like
100 ullks
100 uglkg

too uglq

100 ul:l'kt:
200 QE1kg
100 ug(kg

100 uglklt

200 ul/k:
200 liz/kg
ZOO uglkg
:ZOO uglkz;

Qualifier D.".
·_--····-1--.. ··

I

1
1
1

11 1
1
1
1

~ 1
1

U 1

J 1
U I
U 1

o



GPLUBO TORIES, LLL.P

Sumlllary of Aaalytical R.esults

1

1

J
1
1
1
1

1
1

1
1
1
1

U

J
U
U

u
u

ullke
qEfkg

qc/kg
tll/klil
uglkc
uglkAt

ullIc.
qg/k&

uglkg

ulllkC
IIIIkg
uitlkg
uglkg

I

An~l.Ytical Metbod: SW8J30
D.bl An,dy;ted; Mar-il-lOOI
'rime Amlllyzed 16:20 I
Analyst: D.IIyuan H~n

100
100
100
100
]00

100
100
100
100
100

%00
200
100

.761

1"'00
BQL
BQL
3/J60

¥lO
39tyODO

.1'1
44~DO
BQL
IS3

BQL
BQL

Prep Method: EXT_SW83JO
Prep Date! Mu..n-%ODl
Prep Time: 0'7:49
Prep Chemist: Shila Soleimani

Client lP nz 6
GPL ID: 1031 2-005.01-1/1

MatrU: Soil
Dille Collected Mar-19-1GOl
Date Received Mar-l0.2GOl

tief'Hne--" ._" ..__ " .__~;:-',..._.lt~I~~i~_ . ' ~~~__..~uallli~r.. __~:.

o
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GPLLABO TOR1£S,LLLP

Summary of Analytic.1 Results

Prep Metb04; EXT_SWI330
Prep Date: M:lr-22~2.DOI

Prep Time: 07:49
Prep Chemillt: ShUa Solelrnani

Client m )11 7
CPL ID! 1031 2..006--01-1/1

Matra; Soil
Date CoUacte : Mar~19-1001
Date lUulved .Mn-20-Z001

Paramet
1~3>TKii D enze".~··--· --_._..
1,3-Dln' benzene
2.".I!i.TJ'ln otoluen.
2,4-Din" tolu.ns
Z.s.olnl tolu.ne
2-Amino .8·Dinitrotaluen.
4-Amln 6-OinitrotalU8ne

HMX
Nitroben

ReX
r.tryl
rn-Nltrot uen.
o-NitrGto uene
p-Nitroto uen.

Analytical Metbod: SWI330
Dat. Analy2ed: Mar-18-2001
Ti....cAullIlyzld 17:)7 :
Analyst: O.yuan Han

.__~~;=_l_.". Re~I~~I','~_ ... ,,,._ :::,~.u.~lInt." ..~::-
.630 100 ug/kg I]

16&00 100 ucncc 1
.357 100 u~, 1
~L 180 ug/ke U 1
Jf190 1DO 1Ig/kg 1
"'30 100 uglkg 1
J9~OO 100 U~I ' . t

.127 100 U~g 1
1"00 100 uglkg 1
BQL 200 ugflc.J: V l
.110 200 ul'kg 1
BQL 200 ug/lc.z U 1
BQL 200 uglkZ U 1



GPLLABO TORlES,LLLP

Summary of Aualytic:al Results

Analytical Metbod: SW8JJO
nate Analyzed; M.ar-2X-ZOOI

TilDe Analyzed 11:14 :
I

Anll1yst: nayuan Ha~

r

Ibsult Rep Limit {Jaits Qu.un~r D.",

'-71"0"''' '--' '-rn0-'- .., ug7J'g ...._-......--,--._.."-c-"

.SS3 100 uWkG
r

1

8910°0 100 UClke 1

.,'s 100 uefkg 1

;L tOO ur:/kl: U 1

80 100 ul"kc 1

B~L
100 ua:1kc u 1

39 00 200 uglkg 1

.066.5 100 ullkg .J 1

~oo 200 ullke 1QL 200 ul!kg u 1

.257 200 uglkg 1

BQL 200 uclkg U 1

SQL zoo ul:lkK U 1

Prep Method: EXT_SWI330
Prep natc: Mar-U-1001
pr-ep Time: 01:49
:Prep Chemist: Shila Suleimanl

'Par.me
"'f;'3;S:Tiln rob·iiiWiii"e·-··-

1.3-Dinitr beraene
2.4.6.TrI" tDluene

2,4-Oinl U*ne

2.&..oini toluene
2-Amino .I-Dlnltrotoluene
4-AmlnD-- .&-Dinltrotoluene

HMX
Nltraben ne

RDX

Tetryl
"1-Nitr

o-NitrotD ene
p-NItrDto usn.

o Cllebt ID 21Z I
GPL ID: 1031 2-007-01-1/1

Matrix: Soil
nate Cullecte
nate Jtecei\lH

o



UJ(UZ/01 MON 13:31 FAX 9052734367
CJrL LABORATORIES, LLLP

Summary of Analytical Results

~024

Client In 22367
OPL 10: 103280-001-01·1/1
Matrix: Soil
Date Collected: Mllr·26·2001
Date Received: Mar-29.2001

Prep Method: EXLSW8330
Prep Date: Mar.31·2001
Prep Time: 10:51
Prep Chemist; Veena Tclhan

i
I

Analytical MethOd: SW8~JO

Date Analyzed: Apr-04.2Qol
Time Analyzed 22:0 I
Analyst ShukIli Sar1cer

Q

u g
1,3-D1nitrobenzene .661 100 ug/kg

I

2,4,6·Trinltrotoluene 33-300 100 uglkg

2.4·Dinitrololuene .764 100 ug/kg

2.6-Dlnltrotoluene BQL 100 ugl1cg
2·Amino-4.6-Dinitrololuene ~70 100 ua!ks
4-Amino-2.6-Dinitrotoluene l8S0 100 ug/kg

HMX 513600 200 uglkg

NItrobenzene .149 100 uglkg

RDX 63)i>00 200 ug/lq~

Telryl '/7so 200 . uglkg

m-NitrotoJuene BQL 200 uglkg

o-Nitrotoluene BQL 200 uglkg

p-Nitrotoluene BQL 200 uglkg

1
1
1

U 1
1
1

1
1
1
1

U I
U 1
U 1

.~.. '.'"
~'-'

o



Summary of Analytical Results

H\

o
Client to 22368
GPL ID: 103280-002-01-1/1
Matrix: Soil
Date Collected: Mar~26.2001

Date Received: Mar-29·2001

Prep Method: EXT_SW8330
Prep Date: Mar-31·2001
Prep lime: 10:51
Prep Chemi~t: Veena lelhan

Analytical Method: SW8330
Date Analyzed: Apr-04-2001
Timc Analyzed 23:55
Analyst: Shukla Sarker

aramc er
rrnt ro enzene

, ,3-Dlnitrobenzene

2,4,6-Trinltrololuene

2,4-Dinitrotoluene
2.6-Dln ilrotoluene
2-Amino-4,8-0initrotoluene

4-Amino-2.6-0initrotoluene

HMX
Nitrobenzene

RDX

Tetryl

m-Nitrotoluene

o-Nitrololuene
p-Nitrotoluene

g
_246 100 uglkg 1
8440 100 uglkg 1

.602 100 uglkg 1

BQ1. 100 uglkg U 1
5;540 100 ug/kg 1

7;'70 100 uglkg 1

37~OO 200 ugllcg 1

.671 100 ug/kg 1
I

200 ug/kg 16r,J00
~60 200 ugllc:g 1

6QL 200 uglkg U 1

BQL 200 uglkg U 1

BQL 200 ugllcg U 1



_. ..,_. "II.. ~U.V.l."..a.~ a~" r.n.A UiU~&.' ,)430 (

fJrL LABORATORIES, LLLP

Summary of Analytica) Results

141 028

Client ID 22369 .
oPt (0: 103280-003-01·1/1

Matrix: Soil
Date Collected: Mar-26-2001
Date Received: Mar-29-2001

Prep Method: EXT_SW8330
j>rep Date: Mar-31-200 I

Prep Time: 10:51
Prep Chemist: Veena Telhan

Analytical Method: SW8330
Date Analyzc:d: Apr-05-2QOl
TIme Analyzed 00:52
Analyst: Shukla Sarkcr

enzene

1,3-0lnitrobllnzene
2,4,6-Tri nltrotollJene
2,4.0initrotoiuene

2,6-0initrotoluene
2-Amino-4,6-Dinltrotoluene
4-Amlno-2,6-0initrotoluene

HMX
Nitrobenzene

RDX
Tetryl
m-Nltrotoluene
o-Nitratol uene
p-Nitrololullne

ug ~

536 100 uglkg , 1

9200 100 ug/kg 1

438 100 uglkg 1

BQL 100 uglkg U I

1990 100 ugikg 1

2430 100 ug/kg 1

228000 200 uglkg 1

191 100 uglkg 1

30800 200 uglkg 1

3620 200 ugllcg 1

BQL 200 uglkg U 1

BQL 200 ugllcg U I

BQL 200 uglkg U I

d

o



urL LABORATORIES, LLLP

Summary of Analytical Results

Client 10 22370
GPL 10; 103280-004-01-111
Matrix; Soil

Date Collected: Mar-26-2001
Date Received: Mar-29-2001

Prep Method: EXT_SW8330

Prep Dale; Mar-31-200 I
Prep Time: 10;51
Prep Chemist: Vccna Telhan

Analytical Method: SW83~0

Date Analyzed: Apr-OS-20~1

Time Analyzed 01:49

Analyst: Shukla 51lIker

, •• rrm ro enzene
1.3-Dlnitrobenzene
2.4,6-Trinitrotoluene

2,4-0initrotoluene
2.6-Dinitrotoluene
2-Amino-4.6-Dinitrotoluene
4-Amino-2,6-Dinitrotol uene

HMX
Nitrobenzene
ROX
Tetryl
m-Nitrotoluene

a-NitrotoIuene
p-Nitrotol uene

o

.779
62'000
11580
BQL
7A60
5650

2siloo
67.1

6$00

~770
BQL
BQL
BQL

100
100

100
100

100
100

200
100
200
200
200
200

200

ug g
uglkg

uglkg
uglkg
uglkg

uglkg
uglkg
uglkg
uglkg
uglkg
uglkg

ugllcg
uglkg

uglkg

u

J

u
u
u

1

1
1
1

1

I
I
1

1
1

1

1

1



vrL LAJJURA TORIES, LLLP

Summary of Analytical Results

Client ID 22311
GPL In: 103280.005·01-111
Matrix: Soil
Date Collected: Mar-26·200 I
Datc Received; Mar-29-2001

Prep Method; EXT_SW8330
Prt:p Date: Mar-] 1~2001
Prep Time: 10:51
Prep Chemist: Vecna Te1han

Analyti,a] Mcthod: SW8~30

Dilte Analyzed: Apr-OS-2001
Time Analyzed 02:41
Analyst; Shukla Sarker

O'

nOI ro enzene
1,3-0initrobenzene
2,4,6-Trinitrotoluene
2,4-0initrotoluene
2,6-0Initrotoluene
2-Amino-4,6-Dinitrotoluene
4-Amino-2,a-Oinitrotoluene

HMX
Nitrobenzene

RDX
Tetryl
m.Nitrotoluene

o-Nltrotoluene
p-Nitrotoluene

I

- 236
si210

.202
BQL
4000

~680
294POO

99.0

6~OO
:¥J50
BQL
BQL
BQL

100
100
100
]00
100
100
200
100
200
200

200
200

200

g
uglkg

ug/kl:
uglkg
uglkg
uglkg
uglkg

uglkg
uglkg
uglkg

uglkg
ug/kg
ugl\cg
uglkg

u

J

u
u
u

I

1
1
1

1
1
1

1
1
]

1
I
]

o.



Summary of Analytical Results

o
Client ID 22372
OPL 10: 103280-006-01-111
Matrix: Soil
Date Collected: Mar-26·2001
Date Received: Mar-29-2001

Prep Method: EXT_SW8330
Prep Date: Mar-31-200 1
P~p Time: 10;51
Prep Chemist; Vcena Telhan

Analytical Method: SW8330
Date Analyzed: Apr-05.2001
Time Analyzed 03 :44
Analyst: Shukla Sarker

arame er
• , - r n ro enzene

, •3-Di 11 itrobenzene
2,4.6-Trinitrotoluene
2.,4-0initrotoluene
2,6-Dinitrotoluene
2·Amlno-4,6-Dinitrotoluene

4-Amino-2,6-Dinitrotoluene

HMX
Nitrobenzene
ROX
Tetryl

m-Nltrotoluene

o-Nitrotoluene
p-Nitrotoluene

o

365

12~00
48'7

BQL
4160
2810

253000

21S

8'7(800
4790
BQL
BQL
BQL

100
100
100
100
100
100
200
100
200
200
200
200
200

g

uglkg
uglkg

ugJkg
ugllcg

uglkg
ugJkg

uglkg

ugllcg

ugllcg
uglkg
uglkg

usllcg
uglkg

u

u
u
u

I 1
1

1
1

1
1
1

! 1
I

I 1
1
I
1

i
I
!
I
I
I
I
I

I
I
I
i

I
I
I
I
I



Summary of Analytical Results

urL LABORATORIES, LLLP

Client 10 22373
OPL 10: 103280·007-01 -Ill

Matrix: Soil
Date Collected: Mar·26·200\
Date Received: Mar-29·2001

Prep Method: EXT_SW8330
Prep Date: Mu-31·2001
Prep Time: 10:51
Prep Chemist: Vecna Tc::1han

I

I

I
I

Analytical Method: SW83~O

Date Analyzed: Apr.OS-20~1

Time Analyzed 05:38
Analyst: Shukla Sarker

141 030

arame er
rlnl ro en2ene

1.3-Dinitrobenzene
2.4.6-Trlnltrotoluene
2,4·0initrotOluene
2,8-Dinilrotoluene
2-Amlno-4,6-Dinitrotoluene
4-Amino-2,8-Dinitrotoluene

HMX
Nitrobenzene
RDX
Tetryl
m-Nitrotoluene
o·Nitrololuene
p-Nltrotoluene

507

11200
An
BQL
2860
2390

26~00
240

81400

4020
BQL
BQL
BQL.

100
100
100

100
100
100

200
100
200
200
200
200
200

g
\lglkg
uglkg
uglkg
uglkg
ugtkg
uglkg
ug/kg
ugllcg
uglkg

uglk~

ugJ1cg
uglJcg
uglkg

u

u
u
u

1
1

1

t
1
1

1
1
1
1
1

1
1



". Summary of Analytical Results

o
Client ill 22599
GPL 10; 104135·00t-Ol-J/l
Matrix: Soil
Date Collected: 04/16/01
Date Received: 04/17/01

Prep Method: EXT_SW8330
Prep Date; 04/19/01
Prep Time: 04:41

Analytical Method: SW8~30

Date Anlllyzed: 04/23/01
Time Analyzed 11: 14

101 ro enzene

2,4-Dinitrotoluene
2,6-0inltrotoluene
2-Amino04.6-0initrotoluene

4-Amlno·2.6·0initrotoluene
Nitrobenzene
Tetryl

m-Nitrotoluene
o-Nltrotoluene

p-Nitrotoluene

g

1280 ugl1cg

BQL uglkg U
12300 uglkg
14300 uglkg
56.6 ug/kg J

BQL ug/lcg U
BQL ugllcg U
BQL uglkg U

BQL ugtkg U



_ . .. __ ..._- -- ..... -·~ .. .JOI

(TPL UBORA TORIES, LLLP
raJ 032

Summary of Analytical Results

Client ID 22599
GPL ill: 104135-001-01-1/1

Matrix: Soil
Date Collected: 04/16/01

Date Received: 04/17/0 I

Prep Method: EA'T_SW8330
Prep Date: 04119/0 I
Prep Time: 04:41

Analytical Method; SW8pO
Date Analyzed: 05/04/01 ,

Time Analyzed 21 :51

o

en ene

2.4.6-Trinllrotoluene

HMX
RDX

32900
611000
810000

10000
20000
20000

g
ugllcg
uglkg
uglkg

100
100
100

".l"

:•.......
'~



Summary of Analytical Results

Client In 22600
GPL 10: 10413S-002-01-l/1

Matrix: Soil
Date Collected: 04116101
Date Received: 04/17/01

Prep Method: EXT_SWS330
Prep Date: 04/19/01
Prep Time: 04:41

I
Anal~tielll Ml:thod: SW8:)30

I
Date Analyzed: 04123/01
Time Analyzed 12: il

o

Inl ra enzene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Amlno-4,6-Dinitrotoluene
4-Amino-2.6-01nItrotoIuene

Nitrobenzene
Terryl
m-Nltrotoluene
o-Nitrotoluene
p-Nitrotol uene

g
1230 100 uglkg 1

BQL 100 ug/kg U 1
5710 100 uglkg 1

5110 100 ug/kg 1

84.9 100 uglkg J 1
BQL 200 uglkg U 1
BQL 200 uglkg U 1

BQL 200 uglkg U I
BQL 200 uglkg U I



Summary of Analytical Results

GPL LABORATORIES, LLLP

Client ill 22600
GPL ID: 104135-002-01-1/1

Matrix: Soil

Date Collected; 04/16/01

Date Received: 04/17/01

rlnl ro en~ene

2,4.6-Trinitrotoluene

HMX
RDX

Prep Method: EXT_SW8330
Prep Date: 04/19/0 I
Prc:p Time; 04:41

10000
20000
20000

!
Analytical Method: SWSi30

I
Date Analyzed: 05/01/01
Time Analyzed 03:38

100
100
100

o



Summary of Analytical Results I~\

Client ID 22601
OPL 10: 104135-003-01-111

Matrix: Soil
Date Collected: 04/16/01
Date Received: 04/17/01

Prep Method: EXT_SW8330

Prep Date: 04/19/01
Prep Time: 04:41

Analytical Method: SW8:hO
Date Analyzed: 04/23/01

Time Analyzed 13:08

c

enzene

2.4-Dlnltrotoluene
2.6·Dinilrotoluene

2~Amlno-4.6-Dinitrotoluene

4-Amino-2.6-Dinitrotoluene

Nitrobenzene
Tetryl
m-Nitrotoluene
o-Nitrotoluene

p-Nltrotoluene

ug g
2520 100 uglkg
BQL 100 ug/kg U
6540 100 uglkg

4770 100 uglkg

63.8 100 ug/kg J

BQL 200 ug/kg U

BQL 200 ug/kg U

BQL 200 uglkg U

BQL 200 uglkg U



(iPL LABORATORIES, LLLP

Summary of Analytical Results

III 036

Client TO 22601
GPL 10: 104135-003-01-1/1

Matrix: Soil
Date Collected: 04/16/01
Date Received: 04/17/01

Prep Method: EXT_SW8330
Prep Date: 04/19/01
Prep Time: 04:41

I

I
I
I

I

Analytical Method: SWSi30
Date Analyzed: 05/04/01 I

Time Analyzed 22:20

HMX
RDX

627000

773000

20000
20000

100
100

I
I,
I
I'
I.



~ ... _ ....... --_-.- .................._-, ~.....,...-.6.

Summary of Analytical Results

Client ID 22602
GPL 10: 104135-004~01-l!l

Matrix: Soil
Date Collected: 04/16/01
Date Received; 04/17/01

Prep Method; EXT_SW8330

Prep Dale: 04/19/0 I
Prep Time: 04;41

Analytical Method: swsho
Date Analyzed 04123/01 .

Time Analyzed 14:05

(-
""",,.

llf&lI1C er
,3,50 rnnltroben:z:ene

1,3·Dlnltrobenzene
2,4,6-Trl nitrotoluene

2,4·Dinitrotoluene
2.8-Dlnitrotoluene
2-Amino-4,8-Dlnltrotoluene
4-Amino-2,6-Dinitrotoluene

Nitrobenzene

RDX
Tetryl

m~Nitroto'uene

o-Nltrotoluene
p-Nitrotoluene

1960
850

4930

489
BQL
1190

1050
BQL
11300

BQL
BQL
BQL
BQL

10
100
100
100
100
100
100
100
200

200
200
200
200

ug g
uglkg
ugllcg

uglkg
uglkg
ugllcg

uglkg

ug/kg
uglkg

ug/kg

uglkg
ug/kg

uglkg

u

u

u
u
u
u

1
I

I
1

I

1
1
I
I
I
I
1



(JPL LABORATORIES, LLLP

Summary of Analytical Results

Client TD 22602
GPL ID: 104135-004-01-J/l

Matrix: Soil

Date Collected: 04116/01
Dale Received: 04/17/01

Prep Method: EXT_SW8330
Prep Date: 04/19/01
Prep Time: 04:41

Analytical Method: SW8!J30
Date: Analyzed: 05/04/01 I

Time Analyzed 22:48

I t'arameter
'--RI'iIIX

~esu~~
100

Rep;:mlf
2 uO

Units
uglkg

QUllhher ~ D.~.

I'

>,
.~



Summary of Analytical Results

,--',
\...,.,

Client In 22603
GPL 10: 104135-005-01-1/1

Matrix: Soil
Date Collected: 04116/01

Dale Received: 04/17/01

Prep Method: EXT_SW8330
Prep Date: 04/19/01

Prep Time: 04:41

I

Analylical Method: SWS:330
Dille Analyzed: 04123/0 I
Time Analyzed 16:35

1
1
1
1

U 1

1
I

U 1
1

U I

U 1

U 1
U 1

Quahher D. f'.~esu; Rep ~lmlE ~Its
86 I 0 u kg

761 100 uglkg
2540 100 ugl1cg
319 100 ug!kg

BQL 100 ug/kS
1230 100 ugllcg
gS3 100 uglkg

BQL 100 uglkg
4900 200 uglkg

BQL 200 uglkg

BQL 200 uglkg

BQL 200 uglkg

BQL 200 ug/kg

',3.:;:Tn nItroDsnzene
1.3.0Initrobenzene

2.4.6-Trinitrotoluene
2.4-Dlnitrotoluene
2,6-Dinitrotoluene

2-Amino-4.6-DinitrotoJuene
4-Amino-2.6-0inltrotoluene

Nitrobenzene

RDX

Tetryl
m-Nltrotoluene

a-Nitrotol uene

p-Nirrotoluene

[ Parameter



· GPL LABORATORIES, LLLP
~040

Summary of Analytical Results

Client In 22603
GPL TO: 104135-005-01-1/1

Matrix: Soil
Date Collected: 04116/01

Date Received: 04/17/01

Prep MeLhod: EXT_SW8330
Prep Date: 04/19/0 I

Prep Time: 04:41

,

I
Analytical Method: SWSi30
Date Analyzed: 05/01101

Time Analyzed 06:00

D.~.
1

QualifierUnIts
ug/kg

:.~

I
I

I
I
I
I,
I,

~.
.i



Summary of Analytical Results

Client ID 22604
GPL 10: 104135-006-01-1/1
Matrix: Soil
Date Collccted; 04116/01

Date Received: 04/17/01

Prep Method: EXT_SW8330

Prep Date: 04/19/01
Prep Time: 04:41

I
Analytical ~1ethod: SW$330
Date Analyzed: 04/23/01'

Time Analyzed 17;32 !

rlnJ ro en~8n8

1.3-Dinitrobenzene
2,4,6·Trinitrotoluene

2,4-Dinitrotoluene

2,6-Dinitrotoluene
2-Amino-4,6·Dinitrotoluene

4-Amino·2,6-Dinitrotoluene

Nitrobenzene

RDX
Tetryl

m-Nltrotol uene

o-Nitrotol uene

p-Nitrotoluene

UgJ g
890 ug/lcg 1

9060 ug/lcg 1

449 uglkg 1

BQL uglkg U 1

1500 ug/kg 1

898 ug/lcg 1

48.7 ug/kg J 1

4810 ug/kg 1

2280 ug/kg 1

BQL ugJkg U 1

BQL ug(kg U 1
BQL uglkg U 1



Summary of Analytical Results

GPL LABORATORIES, LLLP

Client ID 22604
GPL ID: 104135-006-01-111

Matrix: Soil

Date Collected: 04/16/01
Date Received: 04117/01

Prcp Melhud: EXT_SW8330
Prep Date: 04/19/01
Prep Time: 04:41

,
!
I
J
I

Analytical Method: SW*330
Date Analyzed: OS/01/01 i
Time AnaJyz~d 06:29 I

'W uU,J

C:;;;:lUIlclcr ~esu~~00
Rep ~mlt

2 uO
Quallher : D.~.

1



Summary of Analytical Results

-'-..".,,,

Client ID 22605
GPL 10: 104135-007-01-1/1

Matrix: Soil

Date Collected: 04/16/01
Dale Received: 04/17/01

Prep Method: EXT_SW8330
Prep Date: 04/19/01
Prcp Time: 04:41

Analytical Method; SW&330
I

Dale Analy;Lcd: 04/23/01;

Time Analyzed 18:29 I

r
\.-."

arame er

1,3.5-1 rmmobenzlIne
1,3-Dinitrobenzene

2.4,6-Trinitrotoluene
2,4-Dinitrotoluene

2.6-0in itrotoluene
2-Amlno-4,6-Dinitrotoluene

4-Amlno-2.6-Dinitrotoluene

Nitrobenzene

RDX
Tetryl

m-Nltrotoluene

o-Nitrotoluene
p-Nitrotoluene

1260 g

744 100 ug/kg 1

19800 100 ug/kg 1

884 100 ug/kg 1

BQL 100 ug/kg U 1

3070 100 uglkg 1

2910 100 ugl1cg 1

83.2 100 ug/kg J 1

26300 200 ug!kg 1

BQL 200 uglkg U 1
BQL 200 ug/kg U 1

BQL 200 ugllcg U 1

BQL 200 ugllcg U 1



Summary of Analytical Results

Client ID 22605
GPL In: 104135-007-01-111
Matrix: Soil
Date Collected: 04116/01
Dale Received: 04/17/0}

Prep Method; EXT_SW8330
Pn;p Date: 04/19/01
Prep Time: 04:41

I

I

Analytical Method: SW~330
I

Date Analyzed: 05/04/0 J,

Time Analyzed 23:17

L;J;ameter
X

Rep~:mlt
2 uO

Units
uglkg

Quallher D.~.
I



(i~L.LABORATORIES~ LLLP

Summary of Analytical Results

Client 10 22606
GPL ID; 104135-008-01-1/1

Matrix: Soil
Dale Collected: 04116/01

Date Received: 04117/01

Prep Method: EXT_SW8330
Prep Date: 04/19/01

Prep Time: 04:41

I
I

Analytical Method: SW~330
Date Analyzed: 04(23/0);

Time Analyzed 19:26 I

,I" ,.

, , • rim ro enzene

1,3-Dinitrobenzene

2,4,6-Trinltrotol uene
2,4-Dinitrotoluene
2,B-Oi nitroto) uene

2-Amino-4.6-Dinitrololuene
4-Amino-2,B-Dinitrotol uene

Nitrobenzene

Tetryl

m-Nitrotoluena

o-Nitratol uene

p~Nitrotoluene

ug g

586 100 uglkg 1

8640 100 uglkg 1

1120 100 uglkg I

BQL 100 uglkg U 1
2720 100 ugikg 1
2870 100 ugl\cg I

BQL 100 uglkg U 1
BQL 200 uglkg U 1

BQL 200 ug/kg U 1

BQL 200 ug/kg U I

BQL 200 uglkg U 1



- -- - ----~ ----..

Summary of Analytical Results

-- Client ID 22606
GPL 10: 104135-008·01·111
Matrix: Soil
Date Collected: 04/16/0 I
Date Recciv~d: 04/17/01

Prep Method: EXT_SW8330

Prep Date: 04119/0 I

Prep Time: 04:41

I
I

I
. I

Analytical Method: SW8330

Date Analy~ed: 05/0 l/O Ii
Time Analyzed 07:26 I

MX 80 2 uO ug7kg I
RDX 78500 2000 ug/kg 10

r[""T~r::ara=m::-::e:'-te=-=r:-------------""'~~c=-=s;:-;u~Ti~---"DR-;;;ep~~-;;lm=lt----'-Ur=n1:;;(.S--rQliiuODllITltfF;'leArr!---rD,.....,.~-.-

.'-



.GPL. LABORA TORJES, LLLP

Summary of Analytical Results

Client ill 22607
GPL In: 104135-009-01-1/1

Matrix: Soil
Date Collected: 04/16/01
Date Received: 04/17/01

Prt:p Method: EXT_SW8330
Prep Date: 04/19/01

Prep Time: 04:41

Analytical Method: SWb30
I

Date Analyzed: 04/23/01-
T" I

Ime Analyzed 20:23

enzene

1,3-Dlnltroben:zene
2.4.6-Trinitrotoluene

2,4-Dinitrotoluene

2,6-Dinitrotoluene

2-Amino-4.6-Dinitrotoluene

4-Amino-2.6-Dinitrotoluene

Nitrobenzene

Tetryl

m-Nitrotoluene
o-l'Ilitrololuene

p-Nitrotoluene

g
928 100 uglkg 1

12100 100 ug/kg 1
1270 100 uglkg 1
BQL 100 ug/kg U 1

7030 100 ug/kg 1

6720 100 I.Ig/kg 1

BQl- 100 uglkg U 1
BQL 200 uglkg U 1
BQL 200 uglkg U 1
BQL 200 ug/kg U 1

BQL 200 uglkg U 1



Summary of Analytical Results

- Client ID 22607
GPL In: 104135-009-0 l-l/1
Matrix: Soil
Date Collected: 04/16/01
Date Received; 04/17/01

Prep ~ethod: EXT_SW8330
Prep DatI::: 04/19/01
Prep Time: 04:41

,

I
AnalytIcal ~cthod: SW~330
DlI.tc Analyzed: 05/04/01:
Time Analyzed 23:45 :

I ::meter

RDX
9U

29200
2 0
2000

Qulihher !



~r~. LABORATORIES, LLLP

Summary of Analytical Results

Client ID 22608
GPLID: 104135-010-01-1/1

Matrix: Soil
Date Collected: 04/16/01

Date Received: 04/17/01

Prep Method: EXT_SW8330
Prep Date: 04/19/01

Prep Time: 04:41

I

Analytical Method: 5W'330
IDate Analyzed: 04/23101

Timc Anllly..:ed 22: 17 '

, , • r n ro enzene

1,3-Dinitrobenzene
2,4,6-Trinitrotoluene

2,4-Dinitrotoluene

2.6-Dlnltrotol uene
2-Amino-4,6-Dinitrotoluene

4-Amino-2,8-01 nltrotoluene

Nitrobenzene

RDX
Tetryl
m-Nitrotofuene

o-Nitrote Iuene

p-Nltrotel uene

g
618 100 ug/kg 1

24200 100 uglkg 1

775 100 uglkg 1

BQL 100 uglkg U 1
3020 100 ug/kg 1

3360 100 uglkg 1
BQL 100 uglkg U t

26600 200 ug/kg 1

BQL 200 uglkg U I

BQL 200 uglkg U 1

BQL 200 uglkg U I

BQL 200 ug/kg U 1



--------------~_ .

Summary of Analytical Results

c
Client ID 22608
GPL In: 104135-010-01-1/1

Matrix: Soil

Date Collectcd; 04/16/01
Date Received: 04/17/01

Prep Method: EXT_SW8330
Prep Date: 04/19/01
Prep Time: 04:41

I
Analyticlil :'v1elhod: SW8330
Dale Analyzed: OS/OS/Ol'
T' Ilme Analyzed 00: 14 .

QuallherOntis
uglkg200

Rep ~lmJt

MX
I ;ameter

c



~r~ LABURATORIES, LLLP

Summary of Analytical Results

Client ID 22609
GPLlD: 104135-011-0J-111

Matrix: Soil
Date Collected: 04/16/01
Date Received: 04/17/01

Prep Method: EXT_SW8330
Prep Date: 04119/01
Prep Tirne: 04:41

I
I

Analytica.l Method: SWb30

Date Analyzed: 04/23/01
Time Analyzed 23:14 I

, , - rln ro enzene
l,3-Di nitrobenzene

2.4,6-Trinitrotoluene
2,4-Dinitrotoluene
2.6.Dinitrotoluene
2-Amino-4.6-Dinilrotoluene
4-,Amino-2,El-Dlnltrotoluene

Nitrobenzene

RDX
Tetryl
m-Nitrotoluene

o·Nitrotoluene

p-Nitrotoluene

591

6220
1430
BQL
3050
2480

BQL
5270

BQL

BQL
BQL
BQL

100

100
100
100
100
100
100
200

200
200

200

200

us g
ug/kg
uglkg
uglkg
uglkg

ug/kg
uglkg

uglkg
uglkg
uglkg

uglkg
uglkg

ug/kg

u

u

u
U
U

U

1
1

1
1

J
J
1
1
1
1

1
1

:'~.':-:.~
',-I



Summary of Analytical Results

Client ID 22609
GPL ill: 104135·011.01-1/1

Matrix: Soil
Date Collected: 04/16/01
Date Received: 04/17/01

Prep Method; EXT_SW8330

Prep Date: 04/19/01
Prep Time: 04:41

I
Analytical Method: SW8330
Date Analyzed: 05/0S/0 1!
Time AnalY7.ed 00:42



GPL LABORATORIES, LLLP

Summary of Analytical Results

Client ID 22610
GPL 10: 104136-001-01·111
Matrix: Soil

Date Collected: 04/16/01
Date Received: 0411710 I

Prep Method: EXT_SW8330
Prep Date: 04/19/01

Prep Time; 04:42

Analytical Method: SW~330

Date AnAlyzed: 04/24/0~

Time Analyzed 17:36 :
I
I

• , - rlnl ro enzena

1,3-0initrobenzene

2,4,6-Tri nltrotoluene

2,4-Dtnltrotol uene

2,6-0initrololuene

2-Amino-4,8-Dinltrotoluene

4-Amlno-2,6-Dinitrotoluene

HMX
Nilrobenzene

RDX
Tetryl
m·Nitrotoluene

o-Nitrotoluene

p-Nltrololuene

296
9150
447

BQL
2080
2630

106000
238

16100

BQL
BQL
BQL
BQL

100
100
100
100
100
100
200
100
200
200
200
200
200

ug g
llglkg
uglkg
ug!k.g
uglkg
uglkg •
llglkg

uglkg
uglkg

ug/kg

ug/kg

uglkg
uglkg

uglkg

u

u
u
u
u

1
1

1
1
1
1
1
1
1

I
1
1
1



-" - --- ------- ------7 ---....../1..

Surnmary of Analytical Results

Prep Method: EXT_SW8330
Prep Date: 04/19/01
Prep Time: 04:42

I
I
I

I

Analytical Method: SW~330
Date Analyzed: 04/24/01
Time Analyzed 18:33 I

1

1

1
I

1

1
1

1

1
1
1
1

1

u
u
u
u

ug g
uglkg
ug/kg
uglkg
uglkg
ug/kg
uglkg
ug/kg
ugllcg

uglkg
uglkg
ug/kg
ug./kg

ug/kg

100

100

100
100

100
100
200
100

200
200
200
200

200

365
6750
478

BQL
3030
2900

152000
190

59100

BQL
BQL
BQr..
BQL

enzene

1,3-Dinitrobenzene

2.4.6-Trinitrotoluene

2,4-Dinitrotoluene

2.6-Dinltrotoluene
2-Amino-4.6·Dinitrotoluene
4-Amino-2,6-Dlnltrotoluene

HMX
Nitrobenzene

RDX
Tetryl

m-Nitrotoluene

o-Nitrotoluene

p-Nitroto Iuene

Client ill 22611
GPL (D: 104136-002-01-1/1

Matrix: Soil
Date Collected: 04/16/01
Date Received: 04/17/01

c



GPL LABORATORIES, LLLP

Summary of Analytical Results

Client 10 22612
GPL 10: 104136·003·01-111

Matrix: Soil

Date Collected; 04/16/01

Date Received: 04/17/01

Prep ~cthod; EXT_SW8330

Prep Date: 04/19/01
Prep Time: 04:42

I
I

Analytical Method: SW~330
Date Analyzed: 04/24/0~

Time Analyzed 19:30

... - rlnl ro enzene

, ,3-Dinitrobenzene

2.4.6-Trinitrotoluene
2,4-0Inllrotoluene

2.6-0inilrotol uene
2-Ami no-4,6-Dinltrotoluene

4-Amino-2.S-0initrotoluene

HMX
Nitrobenzene

RDX
Terryl

m-Nltrotoluene
o-Nitrololuene
p.Nitrotoluene

437

52100
768

BQL
3870
4460

171000

535
47400

BQL
BQL
BQL
BQL

100
100

100
100
100

100
200
100
200
200

200
200
200

ug "g
uglkg

uglkg
uglkg
uglkg

uglkg

ug/kg
ug/kg
uglkg

uglkg

uglkg
ug/kg
uglkg

uglkg

u

u
u
u
u

1
1
1
1
1
1
1

1
1
1

1
I

1



Prep Mt::thod: EXT_SW8330

Prep Date: 04/1910 I
Prep Time: 04:42

___ _ ·._~"LJ.a.& ......---7 --.&...I",

Client 10 22613
GPL 10: 104136-004-01-111

Matrix: Soil
Date Collected: 04/16/01

Date Received: 04/17/01

Summary of Analytical Results

An.ly';'.' Method, 54330
Date Analyzed: 04/24/01
Time Analyzed 20:27 '

c

c

nnl ra enzene

1.3-Dinitrobenzene

2,4,6-Tri nitrotoluene
2.4-Dinitrotoluene

2,~Dinltrotoluene
2-Amino-4,6-0initrotoluene

4-Amino-2,6-Dinltrotoluene

HMX
Nitrobenzene

RDX
Tetryl

m·Nitro(oluene

a-Nitrotol uene

p-Nitrotol uene

183
3800
BQL

BQL
1300

1280

85000

246

9000

BQL

BQL
BQL
BQL

100

100
100
100

100
100

200

100

200

200
200

200

200

ug g
uglkg
ug/k.g
uglkg
ug/kg

ugilcg

ug/kg

uglkg
ugl1cg

ugl1cg
uglkg

ug/kg
uglkg

uglkg

u
u

u
u
u
u

1
1
1

1
1
1
1

1

1
1

1
1
1



GPL LABORATORIES, LLLP

Summary of Analytical Results

Client ID 22614
GPL 10: 104136-005-01-1/1

Matrix: Soil
Date Collected; 04/16101

Date Received: 04/17/01

Prep Method: EXT_SW8330

Prep Date: 04/19/01

Pr~p Time: 04:42

,
I

I
I

Analytical Method: SW8330

Date Analyzed: 04124/0t
Time Analyzed 22:21 I

!

, , - rlOI ro enzene

1,3-Dlnltrobenzene
2,4,6-Tn nitrololuene

2,4-Dinitrotol uene
2,6-Dinitrotoluene

2-Amlno-4,6-Dinitrotoluene

4-Amino-2,6-Dinitrotol uene

HMX
Nitrobenzene

RDX
Tetryl

m·Nitrotoluene
o-Nltrotoluene

p-Nitrotoluene

544
175000

1100

BQL
4650
2630

132000
105

102000
8QL
BQL
BQL
BQL

100
100

100
100
100
100
200
100
200
200
200
200
200

ug g

uglkg
uglkg

uglkg

uglkg
uglkg
uglkg
uglkg
uglkg

uglkg
ug/kg

uglkg

ugllcg

uglkg

u

u
u
u
u

1
1

1
1
1
1
1
1
1

1
1
1

1



Summary of Analytical Results

Client ID 22615

GPL 10: 104136-006-01-J/1
Matrix: Soil
Date Collected~ 04/16/01
Date Received: 04/17/01

Prep Method: EXLSW8330
Prep Dille; 04119/01
Prep Time: 04:42

I
I
I,

Analytical Melhod: SWSJ30
Date AnaJy~ed: 04/24/01
Time Analyzed 23: t 8 .

-

• , - flnl ro enzene

1,3-Dmitrobenzene

2.4,a-Tri nitrotoluene

2,4-Dlnitrotol uene

2.6-Dinitrotoluene
2-Amino-4,6-Dinitrotoluene

4-Amino-2,6-Dinitrotoluene

HMX
Nitrobenzene

RDX
Tetryl

m-Nitrotoluene

a-Nitretel uene

p-Nltrotol uene

ug g

210 100 uglkg 1

769000 100 uglkg I

BQL 100 ug/kg U I

BQL 100 ug/kg U I

7260 100 ug/kg 1

6120 100 ug/k:g 1

243000 200 ug/kg 1
184 100 ug/kg 1

944000 200 uglkg 1

BQL 200 ug/kg U 1

BQL 200 uglkg U 1

BQL 200 uglkg U 1

BQL 200 ug/kg U 1



GPL LABORA TOR1ES, LLLP
~v."

Prep Method: EXT_SW8330
I)rep Date; 04/19/01
Prep Time: 04:42

Client 10 22616
GPL 10: 10406·007.0 I·l! I
Matrix: Soil

Date Collected: 04116/01
Dale Received: 04/17/0 I

Summary of Analytical Results

Analytic,,] Mc<hod, SJ330
Date Analyzed: 04125101
Time Analyzed 00: 15 I

, • - nnl ra enzene

1,3-Dinitrabenzene

2,4,6-Trl nltrotoluene

2,4-Dinitrotoluene
2.6-Dinitrotoluene
2·Amlno-4,6-Dinitrotoluene

4-Amino-2,6-Dinitrololuene

HMX
Nitrobenzene

RDX
Tetryl

m-Nitrotoluene

o·Nilrotol uene

p-Nitrotoluene

1520
910000

3140

BQL
9320
6050

120000
BQL
58000
BQL
BQL
DQL
BQL

100
100
100
100
100
100
200
100
200

200
200
200
200

ug g

uglkg
uglkg
uglkg

uglkg
uglkg
uglkg

uglkg
ug/kg

ugJ\cg
uglkg

uglkg
uglkg

uglkg

u

u

u
U
u
u

I
1
I
1
I
1
1
1

1
1
1
I
1



Summary of Analytical Results

Client ID 22617
GPL 10: 104136-008-01-1/1

Matrix: Soil
Date Collected: 04/16/0J
Date Received: 04/17/01

Prep Method: EAL_SW8330
Prep Date: 04/19/01
Prep Time: 04:42

I

Analytical Method: SW~330
Dale Analyzed: 04/25/0J
T' I

Ime Analyzed 01:J2

rlnl ro enzene

1,3-Dinitrobenzene

2,4,S·Trinitrotoluene

2.4-Dinitrotoluene
2.6-Dinitrotoluene
2-Amlno-4,6-Dinitrotoluene
4-Amino-2,6-Dinitrotoluene

HMX
Nitrobenzene

RDX
Tetryl
m·Nitrotoluene
o-Nitrotoluene
p.Nitrotoluene

ug g

327 100 uglkg 1

7180 100 ug/kg 1

BQL 100 uglkg U 1
BQL JOO uglkg U 1

3870 100 uglkg 1

5940 100 uglkg 1

105000 200 ug/kg 1

BQL 100 ug/kg U 1

11900 200 ug/kg 1

BQL 200 uglkg U 1

BQL 200 uglkg U l
BQL 200 ug/kg U 1

BQI; 200 uglkg U 1



UC.I.J L/iDUKAIUKlr.~,LLL~

Summary of Analytical Results

Client TO 22618
GPL 10: 104136-009-01-111

Matrix: Soil
Date Collected: 04/16/01
Date Received: 04117/01

Prep Method: EXT_SW8330
Prep Date: 04/19/01

Prep Time: 04;42

Analytical Method: S\l~330
Date Analy<:cd: 04/25/~[
Time Analyzed 02:09 I

arame er

.. - (In (0 enzene

1,3-0initrobenzene
2,4,6-Trinitrotoluene

2,4-01 nltrotol uene
2,6-0i nitrotol uene
2-Amino-4,6-Dinitrotoluene

4-Amlno-2,6-0initrotoluene

HMX
Nilrobenzene
RDX
Telryl

m-Nitrotoluene
o-Nitrotoluene

p-Nitrotol uene

461
8660

1950
BQL
4620
4240

200000

BQL
45600
BQl..
BQL
BQL
BQL

100
100
100
100

100
100
200

100

200
200

200
200
200

ug g

uglkg
uglkg
uglkg

ug/kg
ug/kg

uglkg

uglkg

ug/kg
uglkg
uglkg

uglkg
uglkg
uglkg

u

u

u
u
U
U

1
1

1

1
1

1

1
1
1
1
1
1
1

- ... .)

i ~.
j

I

I
i

I
!
I
i
I
I
I

I
i
I
i
I

i
I
I
I
i
I

I

.--..
.'



..._-.._~----------

Summary of Analytical Results

Client ID 226 J9
GPL ID: 104136·010-01·1/1
Matrix: Soil
Date Collected: 04116/0 J
Date Rceci vcd: 04/ J7/0 1

Prep Method: EXT_SW8330
Prep Dale; 04/19/01

Prep Time: 04:42

I

I
Analyticlil Method: Swt330

Date Analyzed: 04/25/01.
I

Time Analyzed 04:03 ,
I

c

1,3,5-1 rlOlff515enzene
1,3-Di nitrobenzene
2,4,6-Trinilrotoluene
2,4-0initrotoluene

2,8-Dinitrotoluene

2-Amino-4,6-Dinitrololuene

4-Amino-2,6-Di nitrotoluene

HMX
Nitrobenzene

RDX
Tetryl
m-Nitrotoluene

o-Nitrotoluene
p-Nitrotol uene

422
9880
973

BQL
2790
3770

188000

BQL
78800
BQL
BQL
BQL
BQL

100
100

100
100
100
100

200

100
200
200
200
200

200

ug g
ug/lcg
uglkg

uglkg
ug/kg
ugl1cg

uglkg

uglkg

uglkg
uglkg

uglkg

ug/kg
ugllcg

uglkg

u

u

u
u
u
u



Summary of Analytical Results

Client 10 22054

GPL 10: 103024-001-01-1/1
Matrix: Soil

Date Collected: Fcb-28-2001
Date Received: Mar-OS-2001

Prep Method: EXT_SW8330
Prep Date: Mar-06-2001
Prep Time: 11:58
Prep Chemist; Shila Solcimani

I

An.lytb'Method, sJ 33.
Date Analyzed: Mar-12-~001
Time AnII.lyzed 10:09 I

Analyst Shukla Sll1kc~
I

enzene

1,3-Dlnllrobenzene
2.4,6-Trinitrotoluene
2,4.0initrotoluene

2,6-Dinltrotoluene
2·Amino·4.6~Djnitrotoluene

4-Amino-2.6-Dinitrotoluene

HMX
Nitrobenzene
RDX
Tetryl

m·Nitrotoluene

o-Nitrotoluene
p-Nltrotoluene

/

g

BQL 200 uglkg U 1

106~OO 200 uglkg 1

36 0 200 ug/kg 1

HQL 200 ug/kg U 1
5{3S0 200 ug!\cg 1

aQL 200 uglkg U I

ss'"{ooo 400 ug!kg 1
BQL 200 uglkg U t

1164>00 400 uglkg 1

BQL 400 ugl\cg U 1

BQL 400 uglkg U I

BQL 400 ug/kg U 1
BQL 400 ug!kg U 1

..----
-~/'..-



Summary of Analytical Results

Client ID 22055
GPL ID: 103024-002-01·1/1

Mal.riA: Soil
Date Collected: Feb-28-2001
Date Received: Mar-05-2001

Prep MClhod: EXT_SW8330
Prep Date: Mar-06·200 I
Prep Time: 11:58
Prep Chemist Shila Soleimani

Analytical Method: SW~330
Date Analyzed: Mar-12-~001
rime Analy<:ed 10:37 I

Analyst: Shukla Sark.e~

c

L,,-..--.:,....=-:.....~e...n,..z...e;;:;n;;;;e--------""""'T]hn~------.,rrm-----;u':'::gI=g;--------'-'l

1,3-Dinitrobenzene QL 200 uglkg U 1
2.4.6-Trinitrotoluene 115boo 200 uglkg 1

2.4-0initrotoluene 9J9 200 uglkg 1
2,6-OInltrotoluene BQL 200 uglkg U 1
2-Amin0-4,6-Dinitrotoluene 2490 200 ug/ltg 1
4-Amino-2,8-0inltrotoluene 2780 200 uglkg 1

HMX 49~000 400 ugllcg I
Nitrobenzene BqL 200 uglkg U 1
RDX 102qoOO 400 ug/kg 1

Tetryl BQL 400 uglkg U I

m-Nitrotoluene BQL 400 uglkg U 1
o-Nitrotoluene BQL 400 ug/kg U I
p-Nitrotoluene BQL 400 uglkg U 1



GPL LABORA TORIES, LLLP

Summary of Analytical Results

Client lD 22056
G?L ID: ]03024-003-0]·1/1

Matrix: Soil

Date Collected: Feb-28-2001
Date Received: Mar·OS·2001

Prep Method: EXT_SW8330

Prep Dale: Mar-06-200l
Prep Time: II :5&
Prep Chemist: Shila Soleimani

I
I
I

Analytical Method: SW~330
Date Analyzed: Mar-12-~OOI

Time Analyzed 11 :06 ~
I

Analyst: Shukla Sarkc~

rlnl ro enzene

1,3-0initrobenzene

2,4,6-Trinilroto/uen e
2,4.0initrotoluene

2,6-Dinltrotoluene

2-Amino-4,6-0initrotoluene
4.Amino.2,6-Dinitroto) uene

HMX
Nitrobenzene

RDX
Tetryl

m-Nltrotoluene

o-Nitrotoluene

p-Nitrotoluene

B'9L
201°00

If30
BQL
3670
5300

591000
BQL

I

l06qoOO
BQL
BQL
BQL

BQL

200
200
200
200
200
200

400
200
400
400

400
400
400

ug g
ug/kg
uglkg

ug/kg
uglkg

uglkg

uglkg

ug/kg
uglkg

ugllcg

ug/kg
ug/kg
ugllcg

uglkg

u

v

u

u
u
u
u

I

1

1
1
1
1

1
1
I
I
I
1

1



Summary of Analytical Results

Client ID 22182
GPL ill; 103083-001-01-1/1
Matrix; Soil
Date Collected: Mar-09-2001
Date Received: Mar-12-2001

Prep Method: EXT_SW8330
Prep Date: Mar-14-2001
Prep Time: 12: 13

Prep Chemist: Shila Solcimllni

i
Analytical Method: SW~330
Date Analyzed; Mar.21-pOOI
Time Analyzed 18:21 ,

I
Analyst: Dayuan Han ,

,

c

I

1230

41100
773

BQL
~420
~20
59~OOO

260
103qUoO

BQL

8Q1.

BQL
BQL

ugl g

uglkg
uglkg

uglkg
uglkg
uglkg
uglkg

uglkg
uglkg

ug/lcg

ug/kg
uglkg

ug/kg
uglkg

1
I

1
U 1

I

1

1
1

1

U 1
U 1
U 1

U 1

I
I

I
I

I
I
I
I
II



Summary of Analytical Results

urL LA.DUKA 1 UK1~~', LLLP

Client 10 22183
GPL ID: 103083-002-01-1/1
Matrix: Soil
Date Collected: Mar-09-200 I
Date Received: Mar-12-200l

Prep Method; EXLSW8330
Prep Date: Mar-14·2001
Prep Time: 12:13

Prep Chemi~l; Shila Soleimani

i
I
i

Ana.lytical Method: S~33.()
Date Analyzed: Mar-21.,2001
Time A.nalyzed 19:18 :
Analyst: Dayuan Han r

• • • riOt ro enzene
1,3-Dlnltrobenzene
2.4.6-Trinitrotoluene
2,4·Dinitrotoluene
2.6-Dinitrotoluene
2·Amino-4,6-Dlnltrotoluene
4-Amlno-2.6-Dinitrotoluene

HMX
Nitrobenzene

RDX
Tetryl
m-Ni trotoluene

o-Nltrotoluene
p-NitrotollJene

891

69~OO

386
BQL
~730
BQL

49WOO
239

90&000
.5~5
BQL
BQL
BQL

95.2
9S,2

95.2
95.2
95.2
95.2
190
95.2
190
190
190

190
190

u g
uglkg
\Ig1kg
ug!Jc:g
uglkg
uWkg
uglkg

uglkg

ug/kg
ug/kg

uglkg
ug/kg
ug!Jc:g
u&'kg

u

u

u
u
u

1
1

1
1
1

1
1
1

1

1
1
1
1



- ----,1 ---.-

Summary of Analytical Results

Client ID 22184
GPL 1D: 103083-003-01-1/1
Matrix: Soil
Date Collected' Mar-09·2001

Date Received: Mar-12-2001

Prep Method: EXT_SW8330
Prep Date: Mar-14-2001
Prep Time: 12:13

Prep Chemist: Shila Soleimani

i

i
Analytical Method: S~33'O

Date Analyzed: Mar-21 l200 1
Time Analyzed 20: 15

I
Analyst: Dayuan Han ,

!

c

.. - rlnl ro enzene
1,3-Dinitrobenzene

2,4,8-Trinitrotoluene

2,4-Dinitrotol uene
2.6·Dinitrotofuene

2-Amino-4,6-Dlnltrotoluene

4-Amlno-2,6-Dlnltrotoluene

HMX
Nitrobenzene

RDX
Tetryl
m·Nitrotoluene

o-Nitrotoluene
p-Nitrolol uene

900

21000
BQL
BQL
4\170

~60
S32POO
BQL
98~OOO
BQL
BQL
BQL
BQL

100
100
100
100
100
100

200

100
200
200
200
200

200

g
uglkg
ug/lcg

ug/lcg
uglkg
uglkg
ug/lcg

ug/lcg
uglkg
uglkg

u~/Icg

ug/kg
ug/lcg

uglkg

u
u

u

u
u
u
u

i
I

I
I
i
I

I

I·

1
1

I
I

1

1

1
1

1

1
1

I
1



GPL LABORATORIES, LLLP

Summary of Analytical Results

Client ID 22185
GPL ID: 103083-004-01-1/1
MatTix: Soil

Date Collected; Mar-09-2001
Dilte Received: Mar-I 2-200 I

Prep Method: EXT_SW8330
Prep Date: Mar-14-2001
Prep Time: 12:13
Prep Chemist: Shila Soleimani

,
I

Analytical Method: SWl!330
Date Analyzed: Mar-21-2001
Time Analyzed 21:12 I

Analyst: Dayuan Han

enzene

1,3-Dinitrobenzene

2,4,6-Trinitrotoluene

2,4-Dinitrotoluene

2,~Dinitrotoluene

2-Amlno-4,6-Dinitrotoluene

4-Amino-2,6-0initrotoluene

HMX

Nitrobenzene
RDX
Tetryl
m-Nitrotoluene

o-Nitrotoluene

p-Nitrotol uene

idso
74hoo

\

-558
BQL
2,680

BQL
SO~OOO

3~1

103~OO
BQL
BQl
BQL
325

100
100

100
100

100
100

200
100
200
200
200

200
200

g
uglkg
uglkg
uglkg
uglier;
ugllc:g

uglkg
uglkg

uglkg
uglkg
uglkg
uglkg

uglleg
uglkg

u

u

u
u
u

I
1

1
1
I
1

1,
1

1
1

1
I

;-~..-:.
-.~~



___ .-.-. .. _ ..... "" ...._..." _A.J..&..J...

Summary of Analytical Results

Client TO 22186
GPL ID: 103083-005-01-1/1

Matrix: Soil
Date Collected: Ma.-09-200 1

Date Received: Mar-12-2001

Prep Method: EXT_SW8330
Prep Date: Mar-14-2001

Prep Time: 12:13
Prep Chemist: Shila Soleimani

,

I
Analytical Method: swkno
Date Analyzed: Mar-21.J200 I
Time Analyzed 23:06 I

I
Analyst: Dayuan Han

I

c

rlnl ro enzene
1,J-Dinitrobenzene
2,4,6-Trinitrotoluene

2,4-Dinitrotoluene

2,6-DIn itrotolusne
2-Amino-4,6-Dinitrotoluene

4-Amlno-2.6-Dinitrotoluene
HMX
Nitrobenzene

RDX
Tetryl
m-Nitrotoluene

o-Nitrotoluene

p-Nltrotoluene

~ 00
73/000
BQL
BQL
1870
41150

505~OO
474

982p00

BQL
BQL

BQL

BQL

100

100
100
100
100
100
200
lOa
200
200

200
200

200

ug g

uglkg
uglkg

uglkg
uglkg
uglkg

uglkg

uglkg

uglkg
uglkg

uglkg

ug/kg

ug/kg

uglkg

u
u

u
u
u
u



GPL LABORATORIES, LLLP

Summary of Analytical Results

Client ID 22187
GPL ID: 103083-006-01-1/1

Matrix: Soil
Date Collected: Mar-09-2001
Date Received: Mar-12-200 1

Prep Method: EXT_SW8330
Prep Date: Mar-14-Z001
Prep Time: 12:13
Prep Chemist: Shila Soldmani

I
I

Analytical Method: S~330
I

Date Analyzed: Mar-22~001
I

Time Analyzed 00:03 I

Analyst: Dayuan Han :

, • - nnl fO enzene

1,J-Oinitrobenzene
2,4,6-TrInitrotoluene

2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Amlno-4.6-Dinitrotoluene

4-Amino-2.6-Dinitrotoluene

HMX
Nitrobenzene

RDX
Tetryl

m-Nltrotoluene

o-Nitrotoluene
p-Nitrotoluene

1/50
\

90~OO
BQL
~QL

4780
B'QL

5ldOoo
262

lOO~oo

BQL

BQL
BQL
550

100
100
100
100
100

100
200
100

200

200
200
200

200

ug g
ug/kg
uglkg
uglkg

uWkg
uglkg
ug/kg

uglkg

uglkg

uglkg

uglles
uglkg
uglkg

ugllc.g

u
u

u

u
u
u

I
I

1

I
I

II

~:'
y,~

,I'



Summary of AnalyticaJ ResuJts

- Client TO 22188
GPL TO: 103083-007-01-111

Matrix: Soil
Date Collected: Mar-09-200 1
Date Received: Mar-12·2001

Prep Method: EXT_SW8330
Prep Date: Mar-14·2001
Prep Time: 12:13
Prcp Chemist: Shila Soleiml1ni

I
I
I

Analytical Method; SW~330

Date Analyzed: Mar-22{200 1
Time Analyzed 01:00 I

J\nalyst: Dayuan Han I
I

c

. , - nn. ro enzene
1.3-Dinitrobenzene
2.4,6·Trinitrotol uene

2,4-Dlnltrotoluene
2.6-Dinitrotoluene
2-Amino-4.S-Dinitrotoluene
4-Amino-2.S-Dinltrotoluene

HMX
Nitrobenzene
RDX
Tetryl
m-Nitrotoluene

o-Nitrotoluene
p-Nitrotol uene

g
900 100 ug/kg 1

2opOO 100 ugllcg 1

BQL 100 uglkg U 1

~QL 100 uglkg U 1

~580 100 ugllcg I

3~00 100 ugllcg I

S3'POO 200 uglkg 1

305 100 uglkg I,
uglkg I99~000 200

BQL 200 uglkg U 1
BQL 200 ugllcg U 1

BQL 200 uglkg U 1

BQL 200 ug/kg U 1

I
I '



GPL LABORATORIES, LLLP

Summary of Analytical Results

Client ill 22189
GPL 10; 103083-008-01-1/1
Matrix: Soil

Date Collected: Mar-09-200 I

Date Received: Mar-12-2001

Prep Method: EXT_SW8330
Prep Date: Mar-14-200 I

Prep Time: 12:13
Prep Chemist: Shila Soleimani

I
I

Analytical Method: Svk33io
Date Analyzed: Mar-22;200 1
Time Analyzed 01:57 ,

I
Analyst: Dayuan Han .

I

, , - rlnl ro enzens
1.3-Dinitrobenzene

2,4,6-Trinitrotoluene
2,4-Dinitrotoluene
2,6-Dinitrotoluene

2-Amlno-4,6-Dlnltrotoluene

4-Amino-2,6-Dinitrotoluene
HMX
Nitrobenzene
RDX

Tetryl
m-Nitrotoluene
o-Nitrotoluene

p-Nltrotoluene

n 90

19JOO
BQL
BQL
4900
1~40

52~000
.468

984600
BQr...
BQL
336

BQL

100
100
100

100
100
]00

200
100

200
200
200
200
200

g

uglkg
ugikg
uglkg
uglkg

ugllc:g
uglkg
uglkg
uglkg
uglkg
uglkg
uglkg
uglkg
uglkg

u
u

u
u

u

~r)
~J



~rL LAllUlUTORIES, LLLP

Summary of Analytical Results

Client lD 22190
GPL 10: 103083·009-01-111
Matrix; Soil

Dale Collected: Mar·09-2001
Date Received: Mar-12-2001

Prep Method: EXT_SW8330
Prep Date: Mar-14-2001

Prep Time: 12:13
Prep Chemist: Shila Solcimani

Analytical Method: SW833()

Date Analyzed: Mar-22:200 I
Time Analyzed 02:54
Analyst: Dayuan Han '

I

.....;

C

enzene

1,3-Dinitrobenzene

2.4,6-Tri nitrotoluene
2,4-Dinitrotoluene
2,6-Dlnltrotoluene
2-Amino-4,6-Dinitrotoluene
4-Amino-2,8-Dlnitrotoluene

HMX
Nitrobenzene

RDX
Tetryl

m-Nitrotoluene
o-Nitrotoluene

p-Nitrotoluene

ug g

579 100 uglkg 1
41'800 100 ug/kg 1

BQL 100 ugl1cg U 1

BQL 100 uglkg U 1

2630 100 ug/kg 1

4270 100 ugllcg 1

50rjoOO 200 ug/lcg 1

BQL 100 uglkg U 1

97~00 200 uglkg I

B L 200 uglkg U I
BQL 200 uglkg U 1

'I

BQL 200 uglkg U 1

BQL 200 ugllcg U I



GPL LABORA TORIES, LLLP

Summary of Analytical Results

I(lI UJtI

Client ID 22191
GPL 10: 103083-010-01-1/1

Matrix: Soil

Date Collected: Mar-09-2001
Date Received: Mar-12-2001

Prep Melhod; EXT_SW8330
Prep Date: Mar· 14-2001

Prep Time: 12:13

Prep Chemist: Shila Soleimani

I

I
Analytical Method: SW8330
Dille Analyzed: Mar-22-~0(>!1
Time Analyzed 04:48 '

Analyst: Dayuan Han

I , - rlnl ro enzene
1,3-Dinitrobenzene

2.4,6-Trinitrotoluene
2.4-Dinitrotoluene

2,6-Dinitrotol uene
2-Amino-4.6-Dinitrotoluene

4-Amino-2.6-DlnitrotoluenB
HMX
Nitrobenzene
RDX
Telryl

m-Nltrotoluene
O-Nitrotel uene

p-Nitrotoluene

1 30

2~300
BQL

BQL
4270

5860
491000
BQL

965-'000

BQL
BQL
BQL

BQL

100
\00
100

100
100

100

200
100
200

200
200
200

200

ug
uglkg

ug/kg
uglkg

uglkg
uglkg
uglkg

uglkg

ug/kg

uglkg

uglkg
ug/kg
uglkg

uglkg

u
u

u

u
u
u
u

I

I

I,
I

I

I
):



GPL
Laboratories

lC
SEM1VOLATILE ORGANICS A'NALVS'ES DATA SHEET

EPA SAMPLE NO. '- ~

--~---->riz%"';Z1""l1"'3---r=s

99.65-0 ] ,3-Dinitrobenzene

99-35-4 I.-',)-Trinitrobenzene

% Molslure: _0 Decanted: (YIN) _N _

Q

: 11700
4ttO°O,

, I

LCA6B77 .

Mllr. 1'7,2001:

~ar.20,2t-n-ll---------

SDG No. 1103164"'"'-------
103164-001~Ol~1/1

(Type) EXT_SWSJ30
j

CONCENTRATlbNI UNIT
I '

(u8/Ki llg/kg ,

~

Extraction :

Date AnBly~ed:

Dilution Factor:

Date Extracted:

Date Received:

SAS 1'10_

Lab Sample Id:

Lab File ID:

Contract:

5) (J ~/Jl.hp L)

Ph: N/A

(a/ml): c.::;.....---

CAS NO. COMPOUND

Concentrated Extract Volume: 10000
---~--r--...,..--

Injection Volume: ....:;z,.:e--I(J"()

GPC Cleanup (YIN): N-----

Lab Name: CPL Labor8tori~

Lab Code: GPL Case No_:-------- -----
Matrix: SOLID;;.....;...;;..;.:.------
Sarnple wt/vol: _1 _

Level: (LowlMed) LOW-------

I J8-96-7 2,4,6-Trimtrotolueno , 49POO
121·14~2 2,4·Dimtrotolucne 910

c
bOO-Zo-Z 2,6-lJlnltrotoILJcnc. ~.tH>NT

3557S-78·2 J-Amlno-4.6·l)lnztrotoluene

I~400·j 1-0 4-AnUno-Z.(\-DlnltrotohJcne

2691-41-0 HMA

9~·08-1 rn·NltrotolUene

~uu

,~oo

100

u

u
98.95-3 NItrobenzene 100 u
88.72.2, o-Nltforoluene

I
.lUU L'

99-99-0 p-I'lltrotoluenlt I 200 LJ

121-K2-4 KDX

479-45-8 Tctryl

10olfUUO

200 u

".._.
.....,.. FORM I SV·l SW8330



ID
SEMIVOLATILE ORGANICS ANAl.YSES OATA SHEET&PL

Laboratories

--. . .-. .. - .... ,_. .-.~-. :.':"'-:-.-.,~.-;;._-

I

EPA! SIIMPLE NO.

'&I 00.

Lab 'Name: CPL Laboratories

% Mol9ture~ 0 Decanted: (YfN) N------ ----
1.0

Mu. '27,lClOll

Mar. JO, l~Ol;.

LCA688J !

SDO No. 10316-4
--'-'------

JOJ164-00~-Ol"l/1

Mnr. 17, 2qOl .
•

ulraedOf' : (Type:) EXT_SWB330

CONCF..NTRAnbN' UNIT
(ug/Kg lIg/kg I

Date Edracted:

Dilte Analyzed:

Dilution F.~tDr:

Lab Sample Id:

Lab File ID:

CDntril~:

SASNo.

(sllnl): g-=-----

CPL

Concentrntcd Extrac.t Volume: 10000---------
Injection Volume: ~ /c"e S.s P'jlN It' J (II L)

GPe Cleanup (YIN); N Ph: N/,\----

Matri~ : SOLID--------
Sample wttvol; :1-------
L~vel : (Low/Med) LOW-------

Lllb Code

CAS NO. COMPOUND o

".
--\j

I

99-3~-4 1,3,5-Trlnitrobe!'l~el\e ' ISIUU

!J!:I-=-65-0 1,3-Dmitroben7..cnc • J 100

1111-96-7 Z,4.6-Trinitrotoluene llgoOO

121·14~2 Z.4·DJnltrotoluene 820

6u6-zu-2 2,6-Umltrotoluenel. 2,6-L>NT 100 U

.35572-71·2 Z-Al1lm04,b-IJII\Jtrotoluen~ . 2~Ol\ ..

11J406-5 1-0 14-Amlno-.l.6·Dinltrotoluene 4600 I
. ~,t

.lbYI-4H.l HMX . 4(i~.oOO

99-U8-1 m-Nltrotoluene :WU U

98-9:5-3 Nitrobenzene ; i 100 U

IUI-7 ].-z o-Nltrotoluene
;

~OU lJ

!l/!l/·!l/9-0 p-N ltrotoluene loa u.
121.82-4 RDX !l/4lfOO

479-45-8 Tc:tryl 20U U

FORM I SV-1 SW8330



\e
SEMIVOLAT1LE ORGANICS ANALYSES DATA SHEeT 2:%275

I
I
, I

EPA!SAMPLE NO.

..: •• ,t •• ' ..' •• ' ••:'1' ~ .;. . ~ .... . ";~ .. " ., ...: '.0' I,. ': •.•.-:..;... , •

.._~~._.~- .......... - .... -_ ....

h\(~PL
La.boratones

-_r __ , ..... 4.-_•........__.__....

o

. .
Mllr, 17,21)01 :

1.0

I

MRf. 20,11)01 i

SOG No. t(f3164_.------
) 03164-0031.01l1/1

Mal'. 17,1001 I

LCA6883

Exuacllcn : (Type) EXT_SWmJQ

CONCE'NTRATJON :UNIT
I

(uG!K. u:!kg .
~

I

Datil E,,:tl'aeled:

DIlt8 Analyzed:

Dilution Feclor:

Date Recciv~d:

ContrAct:

SASNo,

Lab Sal1lple ld:

tab File ID:(iVml): g::.-_--

CAS NO. COMPOUND
. I

99-35-4 1,3,5-Tnnitroocnzc:nc : ~YO(JO

99-=63·0 1,3~l)mitrDbel1zcnc ; I IOU

1111·96-7 2,4,6-TrlnltrotoTuenc: 15[000

121-14·2 2,4.Dm Itrotoluene 040

606-20-2 2,6-DanltrotciTucne.2,6-0N°J IUU U

35572-7K.:I 2·Amlno.4,6·Dfmtrotoluene :' 670

19406-51.0 4-Ammo-Z,6-l)inltrotoTuenc .4500 I
2691~-O HMX YjUlIUO

~9-08-1 m-NltratoTuene LUU U.
98·9S~ 1'01 Itrobcnzenr: . i IUU U

88·72-2 o-NltrotoTuene 200 U

99-99~O p-NltrololuCllel :lUO I)

J7.1-82-4 !KD,x, I
~:lOOOO

479-45-8 Tetryl 200 u

c.oneentnJ.tc:d E);tract Volume: 10000---------
Inje~donVoiLlmlll: ~i~ s:" r ';In.; /~ I (J.l L)

GPC Cleanup (YIN): N Ph: Nt"----

% Moisrure: 0 Decanred: (YIN) N------ ----

L61b Name: GPL Laboratories

Lab Cad.: GrL Case No.:
----~---

M"trilC : SOLID--------
Sample wtlvol: :z-------
level: (Low/Med) L_O_W _

I

I
i

FOR.M 1 SY-l SW8330



10
SEMIVOLATIl.E ORGANICS ANALYSES DATA SHEET

-- _ .. ~e' .. nn.. uV'-I.'oJ'tJOI

03/28/01 WED 14:50 FAX J01 840 1209 GP ENVIRONMENTAL

EP~ ~AMPLE NO.
I :%%%76

~040
Lgj UU;)

'.

(wml); g
"-----

Lab Name: GPL Laboratories

Lab Code CPL Case No.:--------
Malri~ : SOLID-------
Slfmple wtlvol: :z-------
Level: (Low/Med) LOW-------

Contract:

SASNo.

Lab Sample Jd:

Lab File ID:

Dilta Received:

SDO No. t03.64-------
103164~od4~1-l/l

LCA68851----
I

M~r. 17, iOOI
I

Q

Mar. 20, 1001

~a~28,I~o-o-,------

Dilution Factor: 1.0---t---'------,
EXtrll:tiQI1 : (Type) EXT_SW8330

CONCENTRA110N UNIT
(1Ig1K.~ uglkg

-"--~l--

Dnfe Extracted;

Date Analyzed:

CASNO COMPOUND
/

99-35-4 1,3,5-Trlnltrobenzene :2fOOO

99-65·0 ) ,3-Dlnltrobcnzcne I 720, ,
118-96-7 12,4,6-TrinitrotolUene IjUUU

121-14-2 2,4-LJIIHtrotoluene , 650

6U6-20-2 :l,6-UlhltrotoluenC,2,ft-DN'!" . 100 U -"- ..
Z-AmlnO-4,b-Dlhltrotolucne , .., -."

j5Sn.-78-2 ~OO
.-

1~406-51-0 4-Amlno-2,6-UJnllrotoluenc . 4,C1UU

2691-41-0 HMX 4J9UUU

~~-Ut\-I m-Nllrotoluene 200 U

~lS-~'~j N Itrobcnzcne 100 I u
n-/:t:-2 o-Nitrotoluenc lUO U

~9-~~-U p-l'Iltrotolucnc : -lliO U

1;Z 1·82-4 RDX 9;;'0000

479-45~8 Tel')'l 200 U
:

Concentrllted Extract Volull1e: ~OOOO------:------
Injc~[ion Volume: ~ lera $> 3 IL/ I ".I (~I L)

GPC Cleanup (YIN): N Ph: N/A----

% Moisturo; 0 DeC:ll1Ilcd: (YIN) N------ ----

II

FORM I SV-l SWS330

~~.,,,,'



-., -'r'

I

tJiPL
Laboratories

Ie
sEMIVOLATIL6 ORGANICS ANALYSES DATA SHEET

II!I008

EPA SAJ\.1PLE NO, ( '6
L---z~w17-7~---J

Q

Mq,.. 20,2001 .

1.0

LCA68S7

Mar. 17,2001

SOC No. 1031~4-------
103164-005-01..111

elOtracllon : (Type) EXT_SW833Q,
CONCENTRA1101'01 UNIT
(ug/Kg _u=.J:/_k..:;,e:__.._

I

I

SA.S No,

I.Db Sample Id:

Lab File 10:

Date Received:

Dlitc Extracted:

DAte Analyzed:

Dilution Factor:

CDntrll~t:

ClISI:No.:

(glt'l'll): g
~---

DeC:lInto:d: (YIN) N----

CAS NO. COMPOUND , ,
99-,,5-4 J,3,5-'fnnurabcnzenc 2?OOO

!l9-0~-o 1.3-UinitrobClnTJ::nc • 02U

1llS-Y()'-7 12,4,6-Tnnltrotolll~nc ~'OUll

121-14-2 2,4-Dmttrotolllene: : 650

60b·20-2 I:l,OooDlnnroroluene• :l.b-ONT ' IUD U

3557.Z-nl-2 2-Amlno-4,6-DmnrtltolllCln., • :2700

J"'406-:5 1-0 4-Arnlno-2,6-U,,,,trolo1uene . 3900

2091..04I-U liMA 412~OOO

99-01 ,I m-N Itl·otnluene 200 U

9~-95-3 Nltroblln7.cne 100 U

811-72-2 o-N Itrotolucnc 200 LJ

"";"-'''9-U p-NItrotoluene 3-00 U

I~ 1-82-4 RDX 1:Z~tXlO

479-4~HJ Tetryl ;200 U

Concentrated Exrract Volume: %0000--------
Injcc:tion Volurnc; ~;fJ-/dr.1 ,,;/2;;/., I (~l L)

GPe Cleanup (YIN): !"'I Ph: N/A----

SlllTlple \Nt/vol: 2
-~-----

Level: (Low/Mc:d) LOW
-~-----

% Moisture: 0------

Lnb Name: GPL Laboratodc,

Lab Code: GPL-------
Matrix: SOLID--------

c

fORM I SV-I SW8330



03/28/01 WED 14:50 FAl J01 840 1209 GP ENl'IRONXENTAL

1-;; SE~'Y~LA~=~~ANIC~~NALYS~DATASH=

Laboratories

I
EPA SAMPLE NO"

IC 2t;z18

~vvv

1dI OUT

Lab Nalne: CPL Labontoriell

Lab Code: GPL Caso No.:--------
MatTix: SOl.lJD--------
Sample wt/vol: :1 (:;Iml): ~------- -----
Level: (Low/Mod) _L_O_W _

% Moisture: 0 Decanted: (YfN) N------ ----

Contract:

SAS No.

Lab Sal11['lh: Id;

Lab File 10:

Date Received:

Date Extracted:

SDO No. 103J64
---~---

I0316'-006-01 ~1/1

LC46889

Mar. 17.2001

Mar. :ZO, ZOOl '

Dilution Factor: 1.0------+-----
Extraction ; (Type) EXT_SW833Q

CONCENTRATIONI UNIT
(ug/l{& uglkg

......0.-------'-_-+-1_
1

Concentrated ElttraCl Vollune: 20000---------
Injection Volume: ~-I~ 3/1.G/et/ (I! L)

GPC CI"l1nup (YIN): N I'h: NtA----

CAS NO. COMPOUND

Date Analyzed; Mar. 18, ZOO 1i

Q
99-3504 1,03.5-"1 nmtrobenzellc 12~UO

9~-6S.0 1,3-DIDltrobenzl:ne ·1200

1111-96-7 2.4.6-Trtn Itratoluenc 21000

121-14-2 2.4-Dlnltrotol\lcnc 140U

606-20-2 2.b-lJIn IlrofOllolcne, .l.O-DN1' IUO U

3557Z-711-2 2-Arn Ino--4.0-DlnJtrof01uene 910 ,
19406-~ 1-0 I+Amma-Z,6-Dlnltrotoluene '·2~OU

1691-4I-U HMX

<J~-U5-1 nl-N1trotoluene 200 U

~1-515-J NIUobenZt:ne , 100 U

n·72-1. o-Nltrotolucne 200 U

9~·9'J-O p-!'Iltrotolut:nc .lUU U

121-82-4 RDX

479-4S-tt Tetryl 200 U

FORM I gV-l SWIJ30 .......\
~4Ji~



Ie
SEMIVOLATILE ORGANICS ANALYSES DATA SHEET

EPA SJ"PLE NO.

....._ " ., 1. -;..- .._ .• ~. ~·.I..· ~•••"_.'

lbf
r-----...""'2'r2...7rP19.------:.)

Laboratories

Q

Mar. 2.1,1001:,

MUf. 20,l00J i

Mar. 17,1001.

LCA689J

SDG No. 103164-------
103164-007-01 H/J

Extr~ctjoll : (Type) EXT_SW8330.-==------------
CONCENTRATl0N UNIT
(ugfI<: ugfke ;

I-
I

I

Dilution Factor: J.()
..:..:..---~----

Date Analyzad:

Date R.eceiv~d;

Dale Extractc:d:

SASNo.

Lab Sample ld:

Lab File ID:

Cantrllct:

(g/ml): g
=-----

CAS No COMPOUND
I J

Y9-J5-4 1,3,:;·Trlnltrob~nzene 77PDO
~~-o~-u ) .3~DIn\lTClbcnzenc 140U

II H-!i6-7 2,4,6-Trcnltrotoluene ~SOUO

12)·)4.2 .2.4·Dmltrololuenc 1500

606-20-2 :J.,~-Dlnltrotoluenc~2.6-DNT 100 U

355n·78-2 2-Amll1o-4.6-Ulflltrotoluene 4400

194U6-51-o 14-Ammo-2,6-Ulnlttotoluene .I~OOU

2691-41-0 f'1MA ~IUUUO

99-08-1 m-Nltrotoluene .zuu U

Y5-~~-3 Nitrobenzene ; lUll U

8H-72-2 o·NltrotoJuene 200 U

99-<)'J-O p-NltTOtoluene zag u
12 )-82-4 IRUX :~lSUOUU

47~·45·8 ietryl 200 U

concentrated Extract V.,IUlne; 10000---------
Injection Volllmc~ ~/t?J 3/;'11<6 I (~l L)

ope Cleanup (YM): N Ph: I'll'"
~---

% Mol$turc:: 0 Dec.need: (YIN) N
---~-- ----

Sal1lpll! \lit/vol: 1-------
Lavel : (lClw/Med) LOW-------

Lilb Name: GPL L_baratorie'

Lab Code: CPL elISe No.:--------
Matrix : SOLID

-----~--

II

FORM 1SV-l SW8330



PL 10
SEMIVOLATlLE ORGANICS ANALVSE:S DATA SHEET

I
EPA SA!If1PLE NO.

[

,,., ItJ005= 1)08
I

Laboratories

(g/ml): I;
~---

Decanted: (YIN) N,---

Lab Name: GPL Laboratories

Lab Code: GPL Case No.:
---~----

Matriloc : SOLID-------
Sample wtlvol: _1 _

Level: (LowlMcd) _L_O_W _

% Moisture; 0------

Contract:

SAS No.

Lab Sample Jd:

Lab File ID:

Dilte Rcceivl::d:

Date Extracted:

SOG No. 1031614--......-----
103164-00R-Ol-11J

LCAfi89S

Mar. 17,2001

'Mar. 10,2001

Concentrated E>-,ract Volume; 1.0000---------
Injection Volume: ~/~ ?/2'JD I (~I L)

GPC Cle,nup (YIN): N Ph; N/A----

Dote Analyzed; Mllr. 28, 2001 ,

Dilution Fac:tor: 1.0----------
Extraction : (Type) EXT_SW83301

CONCENTRATION ~NIT

(lJglKg ....:ugl~kg=--_+--

QCAS NO COMPOU'ND I
99-35-4 J.3,5-TrlnItrobenzene '3900

99-fl5-0 I ..;J-Dlnitrobenune , 590

118-96":7 2.4.6-Trinitrotoluene 'lOUO
12 I ~14-2 2,4-Dtnlt rotDIUenc • 97U

606·2U-~ Z,6-Dmsrrotolucne. 2."~DNT JUU U

';5572-71-2 2-Ammo-4 ,6-l)jnltrotoluene j/sUU

19406·51pO 4-Amlno-2.6-Phutrotoluene : 4\UU

2b~1·4I-O HMX 4;5UpOO

99-01'-1 m -Nltrotoluo:ne 200 u
98-95·3 !'ohtrobenzene 100 U

IIII-/J.-J. o~Nltrotolu"ne :zuo u
99-99:0 p.:j\llltrotoll.lene ZUU U

121-82-4 ,RD;X ,3000U

479.45-15 "I ctryl 20U lJ

FORM I SV-I SW3330



--- -.- .---
l(!J U 1. II

CClncentrll[l:d £lCtrZle;t Vohlme: 2()OOO
~~~-----

Injection Volume: -2:it (- PJI'·~/"I (IJ LJ

ope Cleanup (YIN): N Ph: N/A----

Mar. 10, 2001

1.0

Mlit. 28. %001

Mar. 17,1001

SDa No. 1031641-------
J03164-009-01-111

LeA6S97

Date Analyzed:

Dilution factor:

E);traction : (Type)

Date Received:

Contrac.t

SAS No.

Lab Sample Cd:

Lab File 10:

Case No.:

(g/ml); I"'"----

GPLLab CodE

Matrix: SOLID--------Sample: wt/vol: 1 _

Level: (Low/Med) ...:.LO_W~ _

% Moisture: 0 Decanted: (YIN) N------ ----

Lab Nama: CPL Laboratories

CONCENTflA1'ION l.IJNJT
(ug/Kg -.;ul::,./.;..:klJ!:..-_""'T"'"

QCAS NO COMl"OUND I
99-35-4- I ,3.S~Trmltroben~e 1301)

9I.MJ5-D 1,3-Dinlfrobcnzon.:: 7jO

111-9(FI :1,4,0- ! nnltrotoluene 29~OD

121 .. 14-2 ·2,4-0lnltl'Otoluenc .790

6U6.:ZU-2 .2.6-lJanltrotoTuene,2,b-ONT IUU U

35572-71S-2 2;'Amano-4,6-l,)m'traralu~ne :3200

I 94U()-S 1-0 4-Ammo-2,6~DinltrotoluEl'Ie ,4?OO

2691-41-0 HMX -5~9UUU

99-US-j \l1-Nitrotoluene • ZOO U

93-95-3 Nltrobenzcn~ . . 100 U

5!l-7Z·2 0-1'01 rtrotoJUtlne zuu U

99-99-0 ~'N[trotoruel1e 200 U

lTI~82-4 ~DX

479-45-1 letryl zuu U

FORM 1 SV-l SW833D



GP E~IRO~)fENTA~ ..

ID
SEMJVOtATILf. ORGANICS ANALYS'ES DATA SHEET

EPA SAMtLE NO

10011'-

I

C~I L)

Lab Name: GPL Laboratories

Lab Code: GPL Case No.:--------
Matrix: SOLID--------
Sample wtlvol: 2 (g/IllJ): it------- ::;;.---
Level: (Low/Med) _L_O_W _

% Moisturt;: 0 Decanted: (YIN) N------ ----
Conoentnltod Extract Volume: 1000D--;--------
Injection Volume: ~ ICT :3 ;'21/4/

Contract;

SAS NI1.

Lilb Sample Id:

Lab File ID:

Date R~t:ived:

OBre ElCfracred;

Date Anlllyzed:

Dilution Factor:

SOONo. 1031~
--~---

103164·010·0l-lV1

LCA6899

Mar. 17,2001

Mar. 10.1001

Mar. 28,1.001

1.U

GPe Cleanup {YIN>: N
----~

CAS NO. COMPOUND

Ph: NfA---- Extraction : (Type) EXT_SW1310 ;

CONCENTRATION lIJNrr
(\Ig1J(g uglkC '

Q
'9·35-4 J,3 .5-Tnmtrobenz~tJe . ~OOO

!;l9~6)·O 1,3-Ulnltrobem:cne 750.
118-96·7 2.4,6-TrlnltrotOJUene II)OUO

121-14-~ 2,4·0IQltrotoluene 660

606-ZU-:Z 2.6-00inatfatoluene, ~,6-DN r _ 100 u

j.)"z·/1-2 :l-Amlno-4.6-l)m1trotoIUc:I1c: , ;nlJu

194UCl·:H-{) 4-AmlnD·2,6-I)Jnltro\ollJC:IlC ,3200

2691·41·0 HM"l 411UOOU

99-08-J m-Nltrotolucne :ZOU U

9H-95-J N ItrobenZl:nc IUO LJ

18-71·1- o-Nllratoluena .zOO \.1

99-~9~ p-NltrotQluene :lUU l.J

121-82-4 1UJx, O/UUUU

419-4S-K T~ryl 100 U

If

fORM J SV·l

I
I

I
I.

SW8J30



GPL LABORA TORIES, LLLP

Summary of Analytical Results

...-. Client ID 22357
'-" GI)L ID: 103240-001-01-1/1

Matrix: Soil
Date Collected: 03/23/01
Date Received: 03/26/01

Prep Method: EXT_SW8330

Prep Date: 03/27/0 I
Prep Time: 05:00

I

Analylical Method: SW83JO
Dale Analyzed: 04/11101

Time Analyzed 23:37

arame cr
1,3,5=I rJmtrobenzene

1,3-Dinitrobenzene
2.4,6-Trinitrotoluene

2,4-Dinitrotoluene
2,e-Dinltrololuene
2-Amino-4,6-Dinitrotoluene

4-Amino-2.e-Oinltrotoluene

HMX
Nitrobenzene

RDX
Tetryl

m-Nitrotoluene

o-NitrotoIuene

p-Nllrotoluene

22100
I

1330
14000
425

BQL.
1420
2380

sqooo
337

957000

BQL
BQL
BQL
BQL

I
100

100
100
100
100

100

200
100
200

200
200

200
200

ug g
ug/kg
uglkg
l1gl1cg
ug/lcg
uglkg
uglkg
uglkg
uglkg
uglkg
uglkg
ug/kg
uglkg

uglkg

u

u
u
u
u

i
I
I

I
:
I

I,
I
i
I,

i
i
I
I
I

I
I
I
!
)
I,
i
I

I
I,
I

I
I
I
I
I:

1

1
1
1

1
1
1
1

t
1

1
1
I



GPL LABORATORIES, LLLP

Summary of Analytical Results

Client In 22358
GPL 1D: 103240-002-01-1/ I
Matrix: Soil

Dale Collected: 03/23/01
Date Received: 03/26/01

Prep Method: EXT_SW8330
Prep Date: 03/27/01
Prep Time: 05:00

I
I

Analytical Method: SW8330
Date Analyzed: 04112/01
Time Analyzed 01:31

enzene
1,3-Dlnitrobenzene

2,4,6-TrInitrotoluene
2,4-Dinitrotoluene

2,6-Dinitrotoluene
2-Amlno-4,13-Dinitrotoluene

4-Amino-2,6-Dinitrotoluene

HMX
Nitrobenzene
RDX
Tetryl

m-Nitrotoluene
o-Nitrotoluene
p-Nilrotol uene

2 20
49

1
100

587
BQL
2310

4410

424»00
162

496900

B~L
BQL
BQL
BQL

100

100
100
100
100

100

200
100
200
200

200
200
200

ug g
uglkg
ug/lcg
uglkg

ug/kg

uglkg

uglkg

uglkg
uglkg

uglkg
uglkg

\lglkg
uglkg
ug/kg

u

u
u
u
u

:::_::_~\)

...........,



GPL LABORATORIES, LLLP

Summary of Analytical Results

- Client ID 223 S9
'-' GPL 10: 103240-003-01-1/1

Matrix: Soil
Date Collected: 03/23/01

Date Received: 03/26/01

Prep Method; EXT_SW8330

Prep Date: 03/27/01
Prep Time: 05:00

,
I

Analytical Method: SW83jO

Date Analyzed: 04/12/01
Time Analyzed 02:28

arame er
not ra enzene

1,3-Dinitrobenzene
2,4,6-Trinitrotoluene

2,4-Dlnitrotoluene

2,8-Dinitrotoluene
2-Amino-4,6-Dlnitrotolultne
4-Amino-2,6-Dinltrotolllene

HMX
Nitrobenzene

RDX
Tetryl

m-Nltrotoluene

o-Nltrotolllene

p-Nitrotoluene

-

,
414

13)600
243

BQL
1,400
1710

373,000
BQL

21 9°00
BQL
BQL
BQL
BQL

100
100

100

100
100
100

200
100
200

200

200

200

200

us g
uglkg
ug/kg

ug/kg
ugl\c:g
uglkg
ug/kg
ug/kg
uglkg

uglkg
ugl\c:g
ugl\c:g

uglkg
uglkg

u

u

u
u
u
u

I:

I
I
I

I
I.

I
!



GPL LABORATORIES, LLLP

Summary of Analytical Results

Client ID 22360
OPL 10: 103240·004-01·1/1
Matrix: Soil
Da.te Collected: 03/23/01
Date Received: 03126/01

Prep Method: EXT_SW8330
Prep Date: 03/27/01
Prep Time: 05:00

I
Analytical Method: SW83!0

;

Date Analyzed: 04/12/01
Time Analyzed 03:25

enzene

1,3-Dinltrob8nzene

2.4,6·Tri nitrotoluene

2,4-Dinitrotoluene
2,6-Dinltrotoluene
2·Amino-4,6-0initrotoluene

4-Amino-2,6-Dinitrotoluene
HMX

Nitrobenzene

RDX
Tetryl
m·Nitrotoluene

o-Nltrotoluene

p.Nltrotoluene

6~2
IS?OO
1,010
BQL
1290
2100

454000
BQL

289°00
BQL
BQL
BQL
BQL

100
100
100
100
100

100
200
100

200
200

200
200
200

ug g
ugl1cg
uglkg

uglkg
uglkg
uglkg
uglkg

ug/kg
ug/kg

uglkg
ug/kg
uglkg
uglkg
ug/kg

u

u

u
u
u
u

i
I
I
I
II
I
I

I
I

Ii

1
1

1
1
1
1

1
1

1

1
1

1
I

.::-.:. .:"--

~
9

, ,";

"""",..,J'



GPL LABORATORIES, LLLP

Summary of Analytical Results l1b
I
I

,P-""'"

Client 10 22361 Prep Method: EXT_SW8330 Analytical Method: SW83~0
~".., GPL 10: 103240·005-01-1/1 Prep Date: 03/27/01 Date Analyzed: 04/12/01

Malrix: Soil Prep Time: 05:00 Time Analyzed 04:22

Date Collected: 03/23/01
Date Received: 03/26/01

Ontts Quahiter :u:;=JI Parameter Result Rep bmlt
~~frobenz8ne 27)00 100 ug/kg

, .3-Dlnitrobenzsne 645 100 uglkg 1

2.4.6-Trl nitrotoluene 260000 100 uglkg I
I

12,4·Dlnitrotoluene 1070 100 uglkg

2.6-Dinitrotoluene BQL 100 uglkg U 1
2-Amino-4.6-Dinitrotoluene 2110 100 uglkg 1

4-Amino-2.S-0inltrotoluene 5270 100 uglkg 1
HMX 443°00 200 uglkg 1
Nitrobenzene 62.7 100 uglkg J 1
RDX 695000 200 uglkg 1
Tetryl BQL 200 uglkg U 1
m-Nitrotoluene BQL 200 uglkg U 1
o-Nitrotoluene BQL 200 ug/kg U 1
p·Nilrotoluene BQL 200 ug/kg U 1

c



GPL LABORATORIES, LLLP

Summary of Analytical ResuJts

Client In 22362
GPL m: 103240·006-01-1/1

Matrix: Soil

Date Collected: 03/23/01
Date Received: 03/26/01

Prep Method: EXT_SW8330
Prep Date: 03127/01

Prep Time: 05:00

i
I

Analytical Method: SW83!0
Date Analyzed: Q4/12/0I
Timl;; Analyzed 05:19

1
1
1

U 1
1
1
I

J t
1

U 1
U 1

U I
U 1

Quahftcr I D-:-;es~t Rep~:lt Umts

'{lOU uglkg
300 laO uglkg

11300 100 uglkg
215 100 ug/kg

BQL 100 uglkg
2190 100 uglkg

2510 100 ug/kg
445000 200 ug/kg

I

61.7 100 ug/kg
479000 200 uglkg,
BQL 200 uglkg
BQL 200 uglkg
BQL 200 ug/kg
BQL 200 uglkg

l.3.5=1 r1nltrobenzene
1.3-Dinitrobenzene

2.4,S·Trlnitrotol uene
2,4·Dinitrotoluene
2,6-Dinitrotoluene

2-Amino-4.6-Dinitrotoluene

4-Amino-2.6-Dinltrotoluene

HMX
Nitrobenzene

RDX
Tatryl

m-Nitrotoluene
o-Nitratol uene
p-Nitrotoluene

[ l'arameter

I
I
I'
i,

I
I
!
!
i
i
I
I
I

I
I
j
I
I
I

I
I
I
I

i,
I:



GPL LABORATORIES, LLLP

Summary of Analytical Results

Client ID 22363
GPL 10: 103240-007·01-111
Matrix; Soil
Date Collected: 03/23/01
Dale Received: 03/26/01

Prep Method: EXT_SW8330

Prep Date: 03/27/01
Prep Time: 05:00

I

I
Analytical Method: SW83~0

Date Analyzed: 04/12/01
Time Analyzed 07;13

c

c

.. - flm ro enzene

1,3-DinltrobenZene

2,4,6-Trinitrotoluene

2,4·Dinltrotoluene

2,e-Dinitrotoluen e

2-Amino-4,6-Dinltrotoluene

4·Amlno-2,8-0initrotoluene
HMX
Nitrobenzene

RDX
Tetryl

m-Nltrotoluene
o-Nitroto Iuene

p-Nitrotol uene

ug g

1270 100 uglkg 1

3~00 100 ug/kg )

2320 100 uglkg 1

3240 100 uglkg 1

2300 100 uglkg 1

3440 100 ugl1cg 1
434000 200 ugl1cg 1
BQL 100 uglkg U 1

62~000 200 uglkg 1
BQL 200 uglkg U 1

BQL 200 uglkg U 1
BQL 200 uglkg U 1
BQL 200 uglkg U I

I
I

I

I·,



GPL LABORATORIES, LLLP

Summary of Analytical Results

Client ID 22364
GPL lD: 103240-008-01-1/1

Matrix: Soil
Date Collected: 03/23/0 I

Date Received: 03/26/01

Prep Method: EXT_SW8330
Prep Oat.:: 03/27/01
Prep Time: 05:00

I
I

Analylical Method: SW83~0
Date Analyzed: 04/12101
Time Analyzed 08: 1a

, • - fin, ro enzene
1,3-Dinltrobenzene
2,4,6-Trinitrotoluene

2,4-Dinltrotoluene

2.6-0lnitrotoluene

2·Amino-4,6-Dinitrotoluene
4-Amino-2.6-0inltrotoluene

HMX
Nitrobenzene

RDX

Tettyl
m-Nitrotoluene

o-Nitrotoluene

p-Nitrotol uena

695
4\1000

818
BQL
3990
7970

sqooo
1"04

976000
I

BQL
BQL
BQL
BQL

100
100
100
toO
too
100

200
100
200

200
200
200

200

g
ug/lcg
ug/kg

uglkg

ugll<g
ug/kg

uglkg

uglkg
uglkg

ug/kg

ug/kg

uglkg
uglkg
ug/kg

u

u
u
u
U

I
I
I

I
I
I

I
I
I

i
I
I
!

I

1

1
t
1

I
1
1
1
1
1
I

t
I



GPL LABORATORIES, LLLP

Summary of Analytical Results

Client ID 22365
GPL ID: 103240-009-01-1/1

Matrix: Soil

Date Collected: 03/23/01

Dale Received: 03126/01

Prep Method: EXT_SW8330
Prep Dale: 03/27/01
Prep Time: OS :00

I
Analytical Method: SW8330

Dl:Ile Analyzed: 04fl 2/0 1
Time Analyzed 09:07

enzene

1,3-Dinitrobenzene

2,4,6-Trinitrotoluene
2,4-DinitrotOluene

2,6-Dinitrotoluene
2-Amino-4.6-Dinitrotolu~ne

4.Amlno-2,8-Dinitrotoluene

HMX
Nitrobenzene

RDX
Tetryl

m-Nitrotoluene

o-Nitrotoluene

p-Nltrotoluene

264
46,300

212
BQL
1690

~120

420000
I

67.5

63~000

BQL

BQL
BQL
BQL

100

100

100
100

100
100

200

100

200
200
200

200
200

ug g
uglkg

uglkg

ug/kg
uglkg
uglkg

uglkg

uglkg

ug/kg

uglkg
uglkg

ug/kg

uglkg

uglkg

u

J

u
u
u
u

!
j

I,
I
I

I
I
I
i
I

I
1
1
1
1
1
1
I

1

1

1
J
1



GPL LABORATORIES, LLLP

Summary of Analytical Results

Client m 22366
GPL 10; 103240-010-01-1/1

Matrix: Soil
Date Collected: 03/23/01
Dale Received; 03126/01

Prep ~ethod: EXT_SW8330
Prep Date: 03/27/01

Prep Time: 05 :00

I
I

Analytical Method: SW83jO
Dale Analyzed: 04/12/01
Time Analyzed 10:04

enzene
, ,3·Dlnltroben~ene

2,4,6-Trinllroto1uene

2,4·Dinltrotoluene
2,8-Dinitrotoluene

2-Amino-4,6-Dlnitrotoluene
4-Amlno-2,6-Dinitrotol uene

HMX
Nitrobenzene
RDX

Tetryr
m-Nitrotolusne

o-Nitrotoluene

p-Nitrotol uene

I
1500

2~00

1000

BQL
6590
7530

464pOO
491

753000
/

BQL
BQL
BQL
BQL

100
100
100
100
100

100

200
100
200
200

200
200
200

ug g
uglkg
uglkg
ugfkg

uglkg
ug/ltg
ug/kg

uglkg
uglkg

uglkg
uglkg
ug/lcg

uglkg
ug/ltg

u

u
u
u
u

I
I

I
I
I

i
!

I
I

I

i
I

I
I'
I
I

I
I
i
I

II

I
1
I

I
1
1
1
1
1
1
1

1
1

". ,.". .~

~:~~

,.I



·GPL LABORA TORIES, LLLP

Summary of Analytical Results

I
Analytical Method: SWIO!O
Dale Analyzed: 04/20/0 I
Time Analyzed 21: 10

I
Result Rep Ltmlt Umts Quahher I

:~
ug g

2270 100 uglkg 1

12000 100 ug/kg 1

939 100 uglkg 1

BQL 100 ugl1cg • U 1

1990 100 uglkg I

2220 100 ug/kg 1

454000 200 ug/kg 1

196 100 ug/kg 1

899000 200 ug/kg 1
BQL 200 ug/lcg U 1

BQL 200 ug/kg U I
BQL 200 uglkg U ]

2900 200 uglkg 1

I
i
I

I
I
r

I

I,

Prep Method: eXT_SW83JO
Prep Date: 04/17/0 I
Prep Time: 11 ;06

nnl ro enzene

1,3-Dinitrob enzene
2.4,8-Trinitrotoluene
2,4-Dinitrotoluene

2.6-Dinltrotoluene
2-Amino-4.6-Dinllrotoluene
4-Amlno-2.6-Dinitrotoluene

HMX
Nitrobenzene

RDX
Tetryl

m-Nitrotoluene

o-Nitrotoluene

p-Nltrotoluene

Client 10 22.569
GPL ID: 104112·001-01·1/)

Matrix: Soil
Date Collected: 04/12/01

Dale Received: 04/16/01

I

!
I
I
I

I
I



GPL LABORATORIES, LLLP

Summary of Analytical Results

Client ID 22570
GPL lD: 1041 J2-oo2-01-1/1

Matrix: Soil
Date Collected: 04/12101
Date Received: 04/16/01

Prep MClhod; EXT_SW&330
Prep Date: 04/17/01

Prep Time: 11;06

Analytical Method: SwsJ30
Date Anlllyzed: 04/20/01
Time Analyzed 22;07

. , - rim ro enzene

1,3-0lnitrobenzene
2,4,6-Trinitrotoluene

2,4-0lnitrotoluene
2,6-0initrotoluene

2-Amino-4,6·0InitrotoJuene
4-Amino-2,6-Dinitrotoluene

HMX
NItrobenzene

RDX
Tetryl

m-Nitrotoluene

o-Nltrotoluene
p-Nitrotoluene

1630
55500
777
BQL
2480
2740

508000
238

922000
BQl
BQL
8440

1690

100
100
100
100
100
100

200
100

200
200

200
200
200

g
uglkg
ug/kg
uglkg
uglkg
ug/kg
ug/kg

uglkg
uglkg

uglkg
uglkg

uglkg
uglkg

uglkg

u

u
u

I
I
I
i
I
I

I
I
i
I

j

I
I

I

I
I

1
1

1

1

1
1

1
1

1

1
1
1
1



GPL LABORATORIES, LLLP

Summary of Analytical Results

Client 10 22571
GPL 10: 104112-003-01-1/1
M atri:ot: Soil
Date Collected: 04112/01
Date Received: 04/16/01

Prep Method: EXT_SW8330
Prep Dllte: 04/17/01
Prep Time: II :06

I
I

Analytical Method: SW8~30
Date Analyzed: 04/20/01
Time Analyzed 23:05

c

c

Qralne er

1,3.5-1 nmtrobenzene
1,3.Dinltrobenzene

2,4,6-Trinitrotoluene

2.4-Dinitrotoluene

2.6-Dlnitrotoluane

2·Amino-4.6-Dinitrotoluene
4-Amino-2.6-Dinltrotoluene

HMX
Nitrobenzene

RDX
Tetryl

m-Nitrotoluene
a-Nitratol uene

p-Nitrotoluene

33800
1170

30700
1230

BQL
2060
2410

556000
2.50

914000
BQL
BQL
3600
1910

)

100
100
100
100
100
100

200
100
200
200
200
200
200

g

ug/lcg

ug/kg
ug/kg
ug/kg

ug/lcg
ug/kg
uglkg
ug/kg

ug/kg
uglkg
uglkg
ug/kg
ug/kg

u

v
u

I
I

i
I
I

I
I

I
I

I

I

j

I
I
I

I
I
I

I
I

I

I
j:



.GPL LABORATORIES, LLLP

Summary of Analytical Results

Client ID 22572
GPL lD: 104112-004-01-111

Matrix: Soil
Date Collected; 04/12/0)

Date Received: 04116101

Prep Method: EXT_SW8330
Prep Date: 04/17/01
Prep Time: 11 :06

I

Analytical Method: SWSJ30
Dille Analyzed: 04/21/0 I
Time Analyzed 00:02

arameler
rtnJ ro enzene

1,3-Dinitrobenzene
2.4,6-Trinitrotoluene
2.4-Dinilrotoluene
2.6-Dlnitrotoluene
2-Amino-4,6-0inltrotoluene

4-Amlno-2.6-Dlnitrotoluene
HMX
Nitrobenzene
RDX

Tetryl
m-Nitrotoluene
o-Nitrotoluene

p-Nltrotol uene

BQL
14600

600
BQL
1760
1530

51800

BQL
34500

BQL
BQL
BQL
BQL

100
100
100
100
100
100
200

100
200
200

200

200

200

g

ug/kg
uglkg
ug/kg
uglkg

uglkg
ugllcg
uWkg
uglkg
ugl1cg

uglkg

uglkg
uglkg
uglkg

u

u

u

u
u
u
u

1
J
I
I

1

1
1

1

1
1

I

I
I

:;
'.....3
~·C;?~:.f'"

~
,I



GPL LABORATORIES, LLLP

Summary of Analytical ResuJts

Client 10 22:;73
OPL 10: 104112-005-01-1/1

Matrix.: Soil
Date Collected: 04/12/01

Dille Received: 04/16/0 I

Prep Method: EXT_SW8330

Prep Date: 04/17/01

Prep Time: II ;06

I
Analyticlll Mcthod: SWS3:S0
Date Analyzr;d: 04/21/01

Time Analyzed a1:56

r nt ro enzene

1.3-0Initrobenzene
2.4,6-Tri nitrotoluane
2,4-DinItrotoIuene
2.6-Dinitrotoluene
2-Amino-4.6-Dinitrotoluene

4-Amino-2.6-Dinltrotoluene

HMX
Nitrobenzene

RDX
Tetryl

rn-Nitrotoluene

o-Nitrotoluene

p-Nltrotoluene

BQL
4590
76.9

BQL
781

679

200000

BQL

446000

BQL

496
602

1720

100
100
100
100
100

100

200
lOa
200

200

200
200
200

ug g
uglkg
ug/kg
uglkg

uglkg
ug/kg

uglkg

uglkg
ug/kg

uglkg

uglkg

uglkg

uglkg
uglkg

u

J

V

u

u

i

I
I

I

I

I
I
I,
I
I

I



Prep Method: EXT_SW8330
Prep Date: 04/17/01
Prep Time: 11 :06

GPL LABORATORIES, LLLP

Client ID 22574
GPLID: 104112-006-01-1/1
Matrix: Soil
Date Collected: 04/12/01
Date Received: 04/16/01

1,3,S: I nnltrobenzene
1,3-Dinltrobenzene
2.4,6-Trinitrotoluene

2.4-Dinitrotol uene
2,6-Dlnitrotol uene

2-Amino-4,6-Dinitrotoluene
4-Amino-2.6-Dinitrotoluene

HMX
Nitrobenzene

RDX

Tetryl

m-Nitrotoluene

o-Nltrotoluene
p-Nitrotoluene

Summary of Analytical Results

Analyt',"' Method' swaJ,.
Date Analyzed; 04/21/01
Time Analyzed 02:53

Result Rep ;lIIlIt umtS Quahhcr ;D.;.
632 1 0 uglkg

BQL 100 uglkS U 1

23600 100 ug/kg 1

BQL 100 uglkg U 1
BQL.. 100 uglkg U 1

1680 100 ug/kg 1
1180 100 uglkg 1

65700 200 uglkg I

BQL 100 uglkg U 1
129000 200 uglkg 1
BQL 200 ug/lcg V 1

398 200 ug/lcg I
1300 200 ugllcg 1
BQL 200 ug/kg U 1

I
I

I ....~
- ,:.:.,

I ~ &. •• ,

........
I
I

I
I
I

I

I
I

,
"



.GPL LABORATORIES, LLLP

Prep Method: EXT_SW8330
Prep Date: 04/17/01
Prep Tim~: 11 :06

Client ID 22575
OPL lD: 104J 12-001-01-1/1
Mlltrbt: Soil

Date Collected: 04/12/0 I
Date Received: 04/16/01

Summary of Analytical Results

An,lyti,,, Mothod, sw.t
Date Analyzed: 04/21/01
Time Analyzed 03:50

1
I

I
1
J
1

1

1
1

L
1
I
I

I

u

u

u
u
u
u

Qualiher ,D.F.
I~esu~t Rep ~lmlt UmlS

72 1 0 ug/kg
776 100 ug/kg

11100 100 ug/kg

872 100 uglkg

8QL 100 uglkg

1820 100 uglkg

4020 LOO ug/kg

64000 200 uglkg

BQL 100 ug/kg

19400 200 ug/kg

BQL 200 ug/kg
BQL 200 uglkg

BQL 200 ug/kg

BQL 200 uglkg

1~,5= 1nnltrobenzene
1,3-Dinitrobenzene

2.4,6-Trinitrotoluene

2.4·Dlnitratol uene

2,6-Dinitrotol uene
2-Amino-4,6-Dlnilratoluene

4-Amino-2,S-Dinitrotoluene

HMX
Nitrobenzene

RDX
Tetryl
m·Nltrotoluene
o-Nitrotoluene

p-Nitrotoluene

[ fFaramefcr

I
:

I
I

!
I



Prep Method: EXT_SW8330
Prep Dale: 04/17/01
Prep "imc: 11:06

,GPL LABORATORIES, LLLP

Client 10 22576
GPL 10: 104112-008-01-1/1

Matrix: Soil
Date Collected: 04/12/01
Date Received: 04/16/01

Summary of Analytical Results

AnalyrtC<l1 Molhod, swst
Date Analyzed: 04/21/01
Time Analyzed 04:47

~

"""

enzene

, ,3-Dinitrobenzene
2.4.6-Trinitrotoluene

2.4-DinitrotOluane

2.6-Dinitrotoluene

2-Amlno-4.6-Dinitrotoluene
4-Amino-2.6-Dinltrotoluene

HMX
Nitrobenzene

RDX
Tetryl

m-Nitrotoluene
o.Nitrotoluene

p-NitrotoJuene

374
5390
69.4

BQL
638
702

32900
BQL

300000
BQL
BQL
696

.BQL

100
100
100
100
100
100
200
100

200
200
200
200

200

us g
uglkg

ugllcS
uglkg
uglkg
uglkg
ug/kg

uglkg
ug/kg

uglkg

ug/kg

uglkg
ugJI.:g
uglkg

J
U

u

u
u

u

I
I
I

I
I
I
I
I

I
I

i
I
!

1
I
I

I
1

1

1
1

1

1

1
1

1



.GPL LABORATORIES, LLLP

Summary of Analytical Results

Client ID 22577
GPL lD: 104112-009-01-1/1

Matrix: Soil
Date Colleeled: 04/12101
Date Received: 04116/01

Prep Method: EXT_SW8330
Prep Date; 04/17/01

Prep Time: 11 :06

I

Analytical Method: SW8J30
Date Analyzed: 04/21/01

Time Analyzed 05:44

c

enzene

1,3·Dinltrobenzene
2.4,6-Trinitrotoluene

2,4-Dinitrotoluene

2.6-0Initrotoluene

2-Amino-4,6-0initrotoluene

4-Amino-2,S-Olnitrotoluene

HMX
Nitrobenzene

RDX
Tetryl

m-Nitrotoluene

o-Nitrotoluene

p-Nitrotoluene

esu t Rep LtmIt

u g
536 100 uglkg

3370 100 uglkg

BQL 100 uglkg

BQ.L. 100 uglkg

1170 100 uglkg

1190 100 uglkg

74700 200 uglkg

BQL 100 ug/kg
12200 200 ug/kg

BQL 200 uglkg
BQL 200 uglkg
462 200 uglkg

BQL 200 uglkg

u
u

u

u
u

u

I
I

I
I
I

I
I
I
I

I

1

1
1
1

I
1
1
1

1

1
1

1

1



·GPL LABORATORIES, LLLP

Summary of Analytical Results

Client ID 22578

GPL 10: 104112-010-01-111

Matrix: Soil
Date Collected: 04/12/01

Dale Received: 04/16/01

Prep Method; EXT_SW8330

Prep Date: 04/17/01
Prep Time; 11 :06

I
AnaLytical Method: SW8~30
Date Analyzed: 04/21/01

Time Analyzed 07:38

r nl ro enzene
1,3-Dlnitrobenzene
2,4.6-Trinitrotoluene

2.4-Dinltrotoluene
2,6-Dlnitrotoluene
2-Amino-4.6-Dinitrotoluene
4-Amino-2.6-0in·,trotoluene

HMX
Nitrobenzene

RDX
Tetryl

m-Nitrotoluene
o-Nitrotoluene

p-Nllrotoluene

:>
634

24700

571
BQL
2550
2720

98500

BQL
14900

BQL
BQl.
BQL

BQL

100

100
100

100
100

100

200
100

200
200

200
200

200

ug g
ug/kg

ugikg
uglkg

ug/kg

ugllcg
uglkg

ugikg
ugllcg
ugikg
ugikg

ug/kg

uglkg

uglkg

u

u

u
u
u
u

I
i

I
I
i
I.
I
i

I
I
I

1
1
1
1
1
)

1

1
1
1
1
1

1

.~.



.GPL LABORATORIES, LLLP

Summary of Analytical Results

..- Client ID 22579

\...'C" OPL ID: 104112-011·01-1/1

Matrix: Soil
Date Collected: 04112/01
Date Received: 04/16/0 I

Prep Method: EXT_SW8330
Prep Date: 04/17/0\
Prep Time: 11 ;06

I
I
I

Analytical Method: SW8330
Date Analyzed: 04/21/0 I
Tlme Analyzed 08:35

, , - nm ro enzene

1,3-Dinitrobenzene

2.4,6-Trlnitrotoluene

2,4·Dinitrotofuene

2,6-Dinitrotol uene

2-Amlno-4.6-Dinitrotoluene

4-Amino-2,6-Dinltrotoluene

HMX
Nitrobenzene

RDX
Tetryl

m-Nitrotoluene

o-Nitrotoluene

p-Nitrotoluene

-

361

4580

64.1
BQL
974

841

45800

BQL
8110

BQL
BQL
494

BQL

100

100
100
100

100

100

200
100

200
200

200

200

200

ug g
llg/kg

uglkg
uglkg
ug/kg
l.Ig/kg
uglkg
uglkg
uglkg

ug/kg

uglkg
uglkg
uglkg

ug/kg

J

U

u

u
V

u

I
I
I

I
I
I
I

i
I,
I

I
I

1

1
1

!

1

1
\

1
1
1
1

1
1



.GPL LABORATORIES, LLLP

Summary of Analytkal Results

Client 10 22580
GPL 10: 104112-012-01-111
Matrbt: Soil
Date Collecled: 04/12/01
Dale Received: 04/16/01

Prep Method: EXT_SW8330
Prep Date: 04/17/01
Prep Time: 11 ;06

I
Analytical Method: SW83bo
Dale Analyzed: 04/21/01

Time Analyzed 09:32

......
"" ..,1

~;~
Rep;lml{ unllS Quaut1er !Do;.

wO ug7kg
841 100 ug/kg I

16200 100 uglkg 1

BQI.. 100 uglkg U 1

BQL 100 uglkg U 1
5640 100 uglkg 1

3840 100 uglkg 1

117000 200 ug/lcg 1

BQL 100 uglkg U 1

25600 200 ug/kg 1

BQL 200 uglkg U 1
BQL 200 lIg/kg U 1
BQL 200 uglkg U 1

BQL 200 ug/kg U 1

I

I :':\,
..~ 1I

I - .-..",

I """'"
I
I

I
I
I

'1;3.5= I rtnltrobenzene
1.3-Dinitrobenzene
2,4.6-Trinitrotoluene
2,4-Dlnitrotoluene
2.6-Dinitrototuene
2-Amlno-4,6-Dinitrotoluene

+Amino-2,6-Dlnitrotolusne

HMX
Nitrobenzene

RDX
Tetryl
m-Nitrotoluene
o-Nitrotoluene

p-Nitrotoluene

I Parameter

I
I

I
I
I

I
I
I
I,

I



GPL LABORA TORIES, LLLP

Summary of Analytical Results

Client In 22581
OPL 10: 104112-013-01.1/1

Matrix: Soil
D~\te Collected: 04!l2l0 1

Date Rc,eived: 04/16/01

Prep Method: EXT_SW8330
Prep Dale: 04/17/01

Prep Time: 11 :06

I

Analyticlll Method: SW83ho
Dale Analyzed: 04/21/01 I

TimE: Analyzed [0:29

1

1
1
1

1

1
[

1
[

[

1
I
I

J

u
u
u
u

u

ug g
ugllcg

uglkg
uglkg
ugllcg
uglkg
uglkg

uglkg

l.Ig/kg

ugllcg

uglkg

ugikg
uglkg

ug/kg

1
100

100

100
100
100

100

200
100

200
200
200
200
200

15700
651

28700
973

BQL
1990

2660
61100
81.0

47100
BQL
BQL
BQL
BQL

1.3,5-1 rlnltrooenzene
, .3-Dinitrobenzene
2.4.6-Trj nitrotoluene

2,4-Dinitrotoluene
2.6-DinitrotoJuene
2-Amino-4.6-Dinitrotoluene

4·Amino-2,6-Dinltrotoluene

HMX
Nitrobenzene

RDX
Tetryl

m-Nitrotoluene

o-Nltrotoluene
p-Nitrotoluene

-



Prep Method: EXT_SWS330
Prep Date: 04/l7/01
Prep Time: I J :06

~GPL LABORATORIES, LLLP

Client ID 22582
GPL 10: 104112-014-01-111
Matrix: Soil

Date Collected: 04/12/01
Date Received: 04116/01

Summary of Analytical Results

Analytical Method: swsJo
Date Analyzed: 04/21/0 I I

Time Analyzed 11 ;26

rm ro enz:ene

1.3-0initrobenzene
2,4.6-Trinitrotoluene

2.4-0initrotoluene
2,6-0initrotoluene
2-Amino-4.6-0initrotoluene

4-Amino-2,6-Dlnitrotoluene

HMX
Nitrobenzene
ROX
Tetryl

m-Nitrotoluene

o-Nitrotoluene
p-Nitrotoluene

535

7430
460

BQL
IS20
2040

62100
BQL
15600
BQL
BQL
BQL
BQL

100

100
100
100
100

100

200
100

200
200
200
200
200

ug S
uglkg
uglkg

uglkg
uglkg

uglkg
uglkg
uglkg
uglkg

uglkg
uglkg
ug/kg

ugllcg
ug/lc.g

u

u

u
u
u
u

i
i
I

I
I

I
I
I
J

i
I
I
I

I

1
1

1
1
1
1

1

1
1
I
1
1

1



_(iPL LAB ORA TOR1J:;8, LLLP

Summary of Analytical Results
(16

Client ID 22583
GPL 10: 104112·015·01.1/1
Matrix: Soil
Date Collected: 041l2/01
Date Received: 04/16/0 I

Prep MClhod: EXT_SW8330
Prep Date: 04/J 7101
Pr-=p Time: 11 :06

I

Analytical Melhod: SWSJ30
Date Analyz\:d: 04/21101
Time Analyzed 13 :20

--

en::~ene

1.3-0inltrobenzene

2.4.6-Trinitrotoluene

2,4-Dinitrotoluene

2.6-DI nitrotel uene

2-Amino-4.6-Dinitrotoluene
4-Amino-2,6-Dinltrotoluene

HMX
Nitrobenzene

RDX
Tetryl
m-Nitretoluene

a-Nltretel uene

p-Nltrotoluene

468
11900
817

BQL
1330
2500

108000
BQl
64500

1950

BQL
937

BQL

100
100
100
100

100
100

200
100
200
200
200
200
200

ug g
ug/kg
ug/kg
uglkg
uglkg

ug/kg
ug/kg
uglkg
uglkg

ug/kg
uglkg
ug/kg

ug/kg

uglkg

u

u

u

u
I

I
I
I

I
I
I
I
I

I
I

I
I
i
I
I

I
I

I
I

I
I
I

I

I
I
I
I

I

I
1
1

I

1
I

1
1
I
1

1
1

1



GPL LABORATORIES, LLLP

Summary of Analytical Results

Client LD 22584
GPL lD: 104134-001-01-l/1

Matrix: Soil

Date Collected: 04/12/01

Date Received: 04/16/01

Prep Method: EXT_SW8330
Prep Date: 04/19/01

Prep Time: 04:39

I

Analytical Method: SW8360

Date Analyzed: 04/21/01

Time Analyzed 15:14

• , • r nl ra enzene

1,3-Dinitrobenzene

2.4.6-Trinltrotoluene

2,4-Dinitrotoluene

2,6-Dinitrotol uene

2.Amino-4.6-Dinitrotoluene

4-Amino-2,6-Dinitrotoluene

HMX
Nitrobenzene

RDX
Tetryl

m-Nitrotoluene

o-Nitrotoluene

p-Nitrotoluene

486

21nOO
68.8
BQL
1100

1200
7~900,
BQL
Il900
BQL
BQL
819

BQL

laO
100
100
100
100

100
200
100

200
200

200

200

200

ug g
ugl1cg
uglkg

uglkg
ug/kg

ug/kg
uglkg

ug/kg

ug/kg

uglkg

ug/k:g
ug/kg
ug/kg

ug/kg

J
U

u

u
u

u

I
I
I
I
I
I

1
1

1
I

1
1
1
1
1
I
1

1
1

.. ~.- .~.
.~ .~,,:.::.;'

--\
.,.....,



Prep Method: EXT_SW8330
Prep Date:: 04/19/01
Prep Time: U4:39

GPL LABORATORlES~ LLLP

Client ID .·22585

GPl ID: 104134-002-01-111
Matrix.: Sail

Date Collected: 04/12/01

Date Received: 04/16101

Summary of Analytical Results

Anolyti,,1 MOIhod, sw.t
Dale Analyzed: 04/21/0 I
Time Analyzed 16:11

r1J

arame cr
"n1 ro enzene

1,3-Dinitrobenzene

2,4,e·Tnnitrotoluene
2,4-Dlnitrotoluene

2,6-0initratoluene

2-Amlno-4.6-Dinitrotoluene
4-Amino-2.6-0lnitrotoluene

HMX
Nitrobenzene

RDX
Tetryl
m-Nitrotoluene

o-Nitrotoluene

p-Nitrotoluene

571
860000

1130
BQL
4310
10200

229000
BQL

1000000
BQL
BQL
BQL
BQL

100
100
100
100
100
100
200
100
200
200
200
200
200

g

uglkg

uglkg
uglkg
uglkg

ug/kg
uglkg
uglkg
uglkg

uglkg
uglkg

uglkg

uglkg

uglkg

u

v

u
u
u
V

\

1
1
1

1

1
1
1
1

1
1
1
1



Prep Method: EXT_SW8330
Prep Date; 04/19/01
Prep Time: 04:39

GPL LABORATORIES, LLLP
. \

Client ro .22586

GPL 10; 104134-003-01-1/1

Matrix; Soil

Date Collected: 04/12/01
Date Received; 04/16/0 I

Summary of Analytical Results

Analytical Method: SWSJ30

Date Analyzed; 04/21/01
Time Analyzed 17:08

nnl ro enzene

1,3-Dinitrobenzene

2,4,6·Tri nilrotoluene

2,4·Dlnitrotoluene

2,6-Dinitrotoluene

2-Amino-4.6-Dinitrotoluene

4-Amlno-2.6-Dinitrotoluene

HMX
Nitrobenzene

RDX
Tetryl

m-Nitrotoluene

o-Nilrotoluene

p-Nitrotoluene

o
350

27300

1070

BQL
3810

4520

113000

BQL
26200

BQL
BQL
BQL
BQL

ug g
uglkg
uglkg

ug/kg
uglkg
uglkg
uglkg

ug/kg

ug/kg

uglkg
ug/kg
uglkg
uglkg

ug/kg

u

u

v
u
u
u

1

1
J
I
1

1

1
I
1

1
1
1

1



· GPL LABORATORIES, LLLP

Summary of Analytical Results

Client ID 122587
GPL 10: 104134-004-01.111

Matrix: Soil
Date Collected: 04/12/01
Dale Received: 04/16/01

Prep Mcthod: EXT_SW8330

Prep Dale: 04/19/01
Prep Time: 04:39

I
Analytical Method: SW8130

Dille Analyzed: 04/21/01
Time Ana1yzec1 19:02

-

arameter
I • • rrol ro enzene

1,3-Dlnitrobenzene
2,4,6-Trinitrotoluene

2,4-Dinltrotol uene
2.6-Dlnitrotoluene

2-Amino-4,6·Dinitrotoluene

4-Amino-2,6-Dinitrotoluene

HMX
Nitrobenzene

RDX
Tetryl
m-Nitrotoluene

o-Nitrotoluene

p-Nitrotoluane

708
11300

358
BQL
1190
1890

112000
BQL
33700
BQL
BQL
BQL
BQL

100
100
100

100
100
100
200
100
200
200
200
200

200

g

uglkg
uglkg
uglkg

uSIk~

uglkg

ug/kg

uglkg
uglkg

lIg1kg
uglkg
uglkg

uglkg

uglkg

u

u

u
u
u
u



GPL LABORATORIES, LLLP

Summary of Analytical Results

Client ID '22588
GPL ID: 104134-005-01-111

Matrix; Soil

Date Collected: 04/12101
Date Rceeived: 04116/01

Prep Method; EXT_SW8330
Prep Date: 04119/01
Prep Time: 04:39

I

Analytical Method: SW8~0
Date Analyzed: 04/21/01

Time Analyzed 19:59

flO! ro enzene

1,3-0inltrobenzene

2,4,6-Trinitrotaluene

2,4-Dinitrotoluene

2,6-0initratol uene

2-Amino-4,6-0Initrotoluene

4-Amino-2,8-0initrotoluene

HMX
Nitrobenzene

RDX
Tetryl

m-Nltrotaluene

a-Nitratol uene

p-Nitrotoluene

543
103000

259

BQL
)220

1960
179000

BQL
614000

BQL
BQL
BQL
BQL

100
100
100

100
100
100

200
100

200
200
200
200

200

u g
ug/kg
ug/lcg

ug/lcg

uglkg
ug/lcg
uglkg
uglkg
ug/kg

ug/kg
uglkg

ug/kg

ug/lcg

uglkg

u

u

u
U
U
U

1
1
1

1
1
1
I

1

1

1

1
1

1

·~-i;~',.j
~

,J



· GPL LABORATORIES. LLLP

Summary of Analytical Results

Client ID ),22589
GPL 10: 104134-006-01-111
Matrix: Soil

Dale Collected: 04/12101
Date Received: 04/J 610 1

Prep Method: EXT_SW8330
Prep Dale: 04/19/01
Prep Time: 04:39

I

I
Ana1yticIl1 Method: SW8330
Date Analyzed: 04121/01

Time Analy-Lc:d 20:56

[ Parameter
"r;3':'5·1 rtntfrobenzene

1.3·Dlnitrobenzene
2,4.6-Trinitrotoluene

2,4-Dlnitrotoluene

2,6-Dinitrotol uene

2-Amino-4,6-Dinitrotoluene

4-Arnlno-2.6-Dinitrotoluene

HMX
Nitrobenzene

RDX
Telryl

m-Nilrotoluene
o-Nitrotol uene

p-Nltrotoluene

R£sult
27100

551
35200
635

BQL
2090
3970

91200
89.5

32400

BQL
BQL
BQL

BQL

Rep ~lmll
1 0
100
100
100

100
JOO

100
200
100

200
200
200
200
200

UrolS

uglkg
uglkg
uglkg
uglkg

uglkg
uglkg

ug/kg

uglkg
uglkg
uglkg

uglkg
uglkg
uglkg
uglkg

Quahher ,: D.~

1
1
1

U 1

1
1
1

J 1
1

U 1
U 1

U 1
U 1



GPL LABORATORIES, LLLP

Summary of Analytical Results

Client ID 122590
GPL 10: 104134-007-01-111

Matrix: Soil
Date Collected: 04/12/01
Dale Received: 04/16/01

Prep Method: EXLSW8330
Prep Date: 04/19/0 I
[lrcp Time: 04:39

I

!
Analytical Method: SW8~30

Date An;l!Y2ed: 04/21/01 ;
Time Analyzed 2\ :53

~,

"".i"#

arame er
•• - nnl 1'0 enzene

1,3-Dlnitrobenzene

2,4,6-Tri nitroto(uene

2,4·Dlnitrotoluene

2.6-0initrotoluene

2·Amino-4.8-Dinltrotoluene
4-Amino-2.6-Dlnitrotoluene

HMX
NitrObenzene

RDX
Tetryl

m-Nilrotoluene

o-Nitrotoluene

p-Nitrotoluene

877
8210
435

SQL
1210
1990

272000
BQL
87800
BQL
BQL
BQL
SOL

100
100
100
100
100

100
200
100

200

200
200
200
200

ug 'g
uglkg
uglkg
uglkg

ug/kg

llg/kg

uglkg
ug/kg
ug/kg

ug/kg
ug!lcg
ug/k.g

uglkg
ugllcg

u

u

u
V
U
U

Ii

I
I
I

I
I

I
I

I
I

I
,
I

I

I
I
!
I,

1
1
1

1
1

1
1
1
1
1

1
1
1

·1[.~ii
~

.;/



, GPL LABORATORIES, LLLP

Summary of Analytical Results

Client 10 122591

GPL 10; 104134-008·01-111

Malrix: Soil
DOite Collected: 04/12/01
Dale; Received: 04/16/0\

Prep Method: EXT_SW8330

Prep Date: 04/19/0 I
Prep Time: 04:39

I

I
Analytical Method; SW8330

Dale Analyzed; 04121/01
Time AnalY7.ed 22:50

Ilfllmc er

, ,3.5-1 nnltrobenzene

1,3-Dinitrobenzene
2,4,6-Trinitrotol uene
2,4-Dinitrotoluene
2,e-Dinitrotoluene
2-Amino-4,6-Drnitrotoluene
4-Amino-2,6-Dlnitrotoluene

HMX
Nitrobenzene
RDX
Tetryl
m-Nitrotoluene
o-Nitrotoluene
p-Nitrotoluene

1410
589

3900
246

8QL
998

988
149000

BQL
49400
BQL
BQL
DQL
BQL

ug" g

ug/kg

uglkg
uglkg

uglkg
uglkg

uglkg
ugl1cg
uglkg

uglkg

Ilglkg
uglk~

uglkg

uglkg

u

u

u
u
u
u

I

I
I
I
I
I
I
I

I
i

I
I

1
1
1
1

1
1

1
1
1
t
1

1
1



Summary of Analytical Results

Client 10 122592

GJ'L ID: 104134-009-0 \-111
Matrix: Soil
Date Collected: 04/12/01

Date Received: 04/16/01

Prep Method: EXT_SW8330
PTtp Dale: 04/19/0 I
Prep Time: 04:39

Analytical Method: SW8330
Date Analyzed: 04122101
Time Analyzed 00;44

enzene

1.3-Dinitrobenzene

2.4,6.Trlnltrotoluene

2,4-Dinitrotoluene

2.6-Dinitrotoluene
2·Amlno-4.6-Dinitrotoluene

4-Amino-2.15-0initrotoluene

HMX
Nitrobenzene

RDX

Tetryl

m-Nitrotoluene

o-Nitrotoluene

p-Nltrotol uene

651

8050

96.4
BQL
713

899
145000
BQL

33100

BQL
BQL
BQL
BQL.

100
100

100
100
100
100
200
100

200
200
200
200

200

g
uglkg

uglkg
ug/kg
uglkg

uglkg
ug/kg
ug/kg
uglkg

ug/kg
lIg1kg
llglkg
uglkg

lIglkg

J
U

u

u
u
u
u

1
I
1
1

I
1

1.
1
1

1
1
I

1



Summary of Analytical Results

/~--

Client ill 122593
GPL ID; 104134-010-01-1/ I

Matrix: Soil
Date Collected: 04/12/01
Date Received; 04/16/01

Prep Method: EXT_SW8330
Prep Date: 04/19/01

Prep Time; 04:39

Analyticlil :-.1clhod: SW8330
Dale Analyzed: 04/22/01

Time Analy7.ed 0 l;42

enzene

1,3-Dinitrobenzene

2,4,6-Trinitrotoluene

2,4·0initrotoluene

2.6-Dinltrotoluene

2-Amino-4,6-Dinitrotoluene

4-Amino-2.e-Oinitrotoluene

HMX
Nitrobenzene

RDX
Tetryl

m-Nltrotoluene

o-Nitrotoluene

p-Nltrotoluene

579

17200

565

BQL
1350

2100
109000

BQL
24500
BQL
BQL
BQL
BQL

100
100

100
100

100
100
200

100

200
200

200
200
200

ug g
uglkg

ug/kg

uglkg

uglkg

ug/kg

uglkg

ug/kg
uglkg
ug/kg

ug/kg
uglkg

uglkg
ug/kg

u

u

u
u
V
u

1
1

1
1

1

1
1
1
1

1
1

1

1



· .
Summary of Analytical Results

Client In 122594
GPL 10: 104134-011-01-1/1
Matrix: Soil
Date Collected; 04/12/0 1
Date Received: 04116/01

Prep Method; EXT_SW8330
Prep Date: 04119/01
Prep Time: 04:39

Analytical Method; SW8330

Date AnaLyzed: 04/22/01
Time Analyzed 02:39

~

"",J

l Parameter
, ,3.5-1 rtmtrobenzene

1,3-Dinitrobenzene

2,4,5-Tri nltrotoluene

2,4-Dinitrotoluene
2,6-Dlnitrotoluene
2-Amino-4,6-Dinitrotoluene
4-Amino-2,6-Dlnitrotoluene

HMX
Nitrobenzene

RDX
Telryl
m-Nitrotoluene

o-Nitrotoluene
p-Nitrorol uene

Result Rep~l1mt onits
29500 ro ug/kg

820 100 uglkg

44400 100 uglkg
2140 100 uglkg
BQL 100 uglkg
4360 100 uglkg

6200 100 uglkg

110000 200 uglkg
BQL 100 uglkg

89800 200 ug/kg

BQL 200 uglkg
BQL 200 ug/kg
BQL 200 uglkg

BQL 200 ug/kg

Quahhcr

u

u

u
u
u
u

1
1
1
1

I,

t
1
1
1

I
1
1

1



Summary of Analytical Results

vi

,-'
\.....

Client 10 122595

GPL 10: 104134-012-01-1/1

Matrix: Soil
Date Collccted: 04112/01
Date Received: 04/16/01

Prep Method: EXT_SW8330
Prep Date: 04/19/01

Prep Time: 04:39

Analyticlil Method: SW8330

Dllte Analyzed: 04/22/01

Time Analyzc:d 03:36

c

, • - rlnl ro enzene
1,3-Dlnitrobenzene
2,4,6-TrinItrotoluene
2,4-Dlnitrotoluene
2,6-Dinitrotoluene

2-Amino-4,6-Dinitrotoluene

4-Amino-2.6-Dinitrotoluene

HMX
Nitrobenzene

RDX
Tetryl

m-Nitrotoluene
o-Nitrotoluene

p-Nitrotoluene

ug g

309 100 uglkg 1
11500 100 uglkg 1

279 100 uglkg 1 .

BQL 100 uglkg U 1

1150 100 uglkg 1

1120 100 ug/kg 1

98000 200 uglkg 1

BQL 100 uglkg U I

61000 200 uglkg 1:
BQL 200 uglkg U 1

BQL 200 uglkg U 1
BQL 200 ug/kg U 1,

BQL 200 uglkg U 1



---------------_.__•......••.

Summary of Analytical Results

Client fD 122596
GPL ID: 104134-013-01-1/1

Matrix: Soil

Date CollecLed: 04/12/01
Dale Received: 04/16/01

Prep Method: EXT_SW8330
Prep Date: 04/19/01
Peep Time; 04:39

Analytical Ml:lhod: SW8330
Date Anlilyzed: 04/22/01
Time Analyzed 04;33

Result Rep Llmll :ifS Quah~ler 0.;:-
1810 100 u kg

295 100 ugl1cg 1

9750 100 uglkg 1:
214 100 uglkg 1;

BQL 100 ug/kg U 1

1820 100 uglkg 1

1640 100 ug/kg 1

91600 200 uglkg 1
BQL 100 uglkg U 1

51400 200 ug/kg 1

BQt 200 ug/kg U 1
BQL 200 uglkg U 1

BQL 200 ugl1cg U 1

BQL 200 uglkg U l'

l,p;;mclcr
, , ...,-1r-;:r';";:In;-:'11tr.r;:'ob'"'e;;;;n:;:;z;;;e~n';;:e---------,.,'"'"".------,·l"In-----"':":';;"7'[;";;--------r-

1.3-Dinitrobenzene
2,4,6-Trinitrotoluene

2,4-Dinitrotoluene

2,6-Dinitrotoluene

2-Amino-4,6-Dinitrotoluene

4-Amlno-2.6-0inilrotoluene

HMX
Nitrobenzene

RDX
Terryl

m-Nitrotoluene

o-Nitrotol uen e

p-Nitrotoluene



Summary of Analytical Results

Client ID 122597
,- GPL ID: 104134-014-01-1/1

' ..... ' Matrix: Soil
Date Collected: 04/12'01
Dale Received: 04/16/01

Prep Method: EXT_SW8330
Prep Date: 04/19/01

Prep Time: 04:39

Analytical Mclhod: SW8330
Date Ana/Y2cd: 04/22/01

Time AnalY7.ed 06:27

i Paramo::ter
L;;;,5- fnnlfrobenzene

1.3-Dinitrobenzene

2.4.6-Trlnitrotoluene

2,4-Dinitrotoluene

2.6-Dinitrotoluene
2~Amino-4,6-Djnitrotoluene

4-Amino-2.S-Dinitrotoluane

HMX
Nitrobenzene

RDX
Tetryl

m-Nitrotoluene

o-Nitratol uene
p-Nitrotoluene

c

:;;: Rep ~lmlt Ol~ts
I 0 ugJ g

597 100 ugllcg

17500 100 lIglkg

1950 100 ug/kg

BQL 100 ugllcg

2710 100 ug/kg

2910 100 ug/kg

135000 200 ug/lcg

BQL 100 ugJkg

99400 200 ug/kg

BQL 200 ug/lcg

BQL 200 uglkg

968 200 uglkg

BQL 200 uWkg

QlIahher

u

u

u
u

u

D;.
1
1;

I.
1

I
1,

1
1
1

I

1

1
Ii



GPL LABORATORIES, LLLP

Summary of Analytical Results

Client ill l22S98
GPL 10: 104134-015-01-1/1

Matrix: Soil
Dale Collected: 04/12/01

Dale Received: 04/16/01

Prep Method: EXT_SW8330
Prep Date; 04/19/0 I

Prep Time: 04:39

Analytical Method: SW8330

Date Analyzed: 04/22/01
Time Analyzed 07:24

I Pacamch::r
UO-1 nnlfrobenzene

, .3-Dlnltrobenzene

2.4,6-Trinitrotoluene

2,4-Dinilrotoluene

2.6-Dinitrotoluene

2-Amino-4,6-Dinitrotol uene

4-Amlno-2.6-Dinitrotoluene

HMX
Nitrobenzene

RDX
Tetryl

m-Nitrotoluene

O-Nitratol uene

p.Nltrotoluene

Res\lIt Rep ~lml( :;lfS Quahfu:r b.;~ I
9110 1 0 u kg
259 100 uglkg 1

6320 100 uglkg 1

290 100 uglkg I

BQL 100 uglkg U 1
1620 100 ug/kg I

1690 100 uglkg 1:

95000 200 ugllcg I:
BQL 100 ug/kg U 1
8350 200 uglkg 1
BQL 200 uglkg U 1

BQL 200 ug/kg U 1
BQL 200 uglkg U 1
BQL 200 ugllcg U 1"

:;

"~

.;'



Summary of Analytical Results

c
Client 10 22716
GPL ID: 104232-001-01-111

Malrix: Soil
Date Collected: 04/27/01
Date Received: 0510110J

Prc:p Method: EXT_SW8330
Prep Date: 05/02/01
Prep Time: 11 :20

Analytical Method: SW8330

Date Analyzed: 05/05101
Time Analyzed 16:23

enzene

1.3-Dinltrobenzene
2,4,6-Tri nitroto Iuene

2.4-Dinitrotoluene
2.6-Dlnltrotoluene

2-Amino-4,6-Dinitrotoluene
4-Amino-2,8-DlnitrotOluene

HMX
Nitrobenzene

RDX
Tetryl

m-Nitrotoluene

o-Nltrotoluene

p-Nitrotol uene

00
890

156000

880
BQL
1200

3350
489000

252
924000
4250
BQL

BQL
BQL

uglkg
ug/kg
uglkg
uglkg
ug/kg
ugllcg
uglkg
uglkg
uglkg
ugl1cg
uglkg
ug/kg
ug/kg
uglkg

u

u
u
V

1

I
1.

1

1

1

1
1

1
1

1
1,

1



(iPL LABORATORIES, LLLP

Summary of Analytical Results

Client 10 22717

GPL ID: 104232-002-01-1/1
Matrix: Soil

Date Collected: 04/27/01

Date Received: 05101101

Prep Method: EXT_SW8330
Prep Dlile: 05102101
Prep Time: 11 :20

Analytical Method: SW8330

Date Analyzed: 05/05/01
Time Analyzed 17:49

Result Rep ;lmlf ~ltS
Quallher ~.;~

13700 1 0 u kg

372 100 uglkg 1

8740 100 ug/kg I

488 100 ugllcg 1:

BQL 100 ug/kg U 1.

1820 100 l1g1kg 1

2320 100 uglkg 1

33200 200 uglkg 1

81.5 100 uglkg J l'

14200 200 uglkg 1

2510 200 ugl1cg I

BQL 200 uglkg U 1
BQL 200 uglkg U 1
BQl 200 ug/kg U 1;

1,3,5-1 f1nrtrobenzene

l,3-Dinitrobenzene

2,4,6-Tri nltrotoluene

2,4-Dlnltrotoluene
2,6-Dinitrotoluene

2-Amino-4,6-DlnitrotOluene

4-Amino-2,6-Dinitrololuene

HMX
Nitrobenzene

RDX
lelryl

m-Nitrotoluene
o-Nitrotoluene

p-Nitrotoluene

i Parameter
I

."



urL LALJURA 10JUb~', LLLJ'

Summary of Analytical Results

\093·1 COrVTR..a L.

------~._-~--~

Client ID 22668
GPL JD: 104179-001·01-111

"', - Matrix: Soil
Dilte Collecled: 04/20/01

Date Received: 04/23/01

Prep Method: EXl"_SW8330
Prep Date: 04/26/0 I
Prep Time: 09:42

Analytical Method; SW8330
Date Analyzed; OSlO 110 1
Time Analyzcd 18:07

arame er
1,3.S:1 nn, ro enzene

1,3-Dinitrobenzene

2A.a-Trlnltrotoluene

2,4-Dinitrotol uene

2,6-Dinitrotoluene

2-Amino-4,6-Dinitrotoluene

4-Amlno-2.6·0initrotoluene

HMX
Nitrobenzene

RDX
Tetryl
m-Nltrotoluene

o-Nitroto! uene

p-Nltrotoluene

0.957
346
2.20
BQL
19.7
20.8
1800
2.80
4250
BQL
0.772

BQL
BQL

0.26
0.26
0.26
0.26
0,26

0.26
0.519
0.26

0.519
0.519
0.519
0.519
0.519

ug g
ug/lcg
uglk.g

ug/lcg
ug/kg
ug/kg

ug/kg

uglkg
ug/lcg

uglkg
uglkg

ugllcg
uglkg
ug/kg

u

u

u
u

1
1

1:
1

1

1
1;

1
1

1

1
1

1



&'PL LABORA TORIES, LLLP

Summary of Analytical Results

\ac,3-l --r{
Client ID 22669
GPL 10: 104179-002-01-1/\
Matrix: Soil

Date Collected: 04120/01
Date Received: 04/23/01

Prep Method: EXT_SW8330
Prep Date: 04/26/0 I

Prep Time: 09:42

Analytical Method: SW8330
Date Analyzed: 05/01/01
Time Analyzed 20:02

•• - rrnl ro enzene g

1,3-Dinitrobenzene 1.96 0.26 ug/kg

2,4.6-Trlnltrotoluene 275 0.26 ug/kg
2.4-Dinltrotoluene BQL 0.26 uglkg

2,6-Dlnitrotoluene BQL 0.26 uglkg

2-Amino-4,6-Dlnitrotoluene 6.89 0.26 ugfkg
4-Amino-2.6-Dinitrotoluene 23.1 0.26 ug/kg

HMX 803 0.519 uglkg
Nitrobenzene BQL 0.26 uglkg

RDX 168 0.519 ug/k~

Tetryl BQL 0.519 uglkg

m-Nitrotoluene BQL 0.519 uglkg

o-Nilrotoluene BQL 0.519 uglkg
p-Nitrotoluene BQL 0.519 uglkg

I
1

U I
U 1

1
1

I

U 1
1.

U 1

U l'

U 1"
U I



urL L.tJDUl'V) 1 V.dILJ, LLLr

Summary of Analytical Results

Client ID 22670
GPL. lD: 104179-003-01-1/1
Matrix: Soil
Date Collected; 04/20/01

Date Receiv~d: 04/23/01

Prep Mc:lhod: EXT_SW8330
Prep Date: 04/26/01

Prep Time: 09:42

Analytical Method: SW8330
Date Analyzed: 05/01/01
Time Analyzed 20;59

enzene ug g

1,3-Dinltrobenzene 1.09 0.267 uglkg

2,4,6-Trinitrotoluene 5.32 0.267 uglkg

2,4-Dinitrotoluane BQL 0.267 uglkg

2.6-Dinitrotoluene BQL 0.267 uglkg

2-Amino-4.6-Dlnltrotoluene 1.21 0.267 ugllcg

4-Amino-2,6-Dinitrotoluene 2.23 0.267 uglkg

HMX 795 0.533 uglkg

Nitrobenzene BQL 0.267 uglkg

RDX 96.8 0.533 uglkg

Tetryl BQL 0.533 ug/kg

m-Nitrotolullne BQL 0.533 ug/kg

o-Nitrotoluene BQL 0.533 uglkg

p-Nltrotol uene BQL 0.533 uglkg

1
l'

U 1

U I!
)

1
1

U I
1

U I·

V 1
U 1
U 1



GPL LABORATORIES, LLLP

Summary of Analytical Results

(OS3~~ Co~Jr~
Client ID 22671
GPL 10: 104179-004-01-1/1

Marrbc: Soil

Dare ColleclCd: 04/20/01

Date Received: 04/23/01

Prep Method: EXT_SW8330
Prep Datc; 04/26/01

Prep Time: 09:42

Analytical Method: SW8330
Date Analyzed: 05/01101
Time Analyzed 21:56

[parameter
1,3,5-1 rlnltrobenzene

1,3-Dinitrobenzene
2.4,6·Trlnitrotoluene

2,4-Dinilrotoluene
2,6-Dinitrotoluene

2-Amino-4,6-Dinltrotoluene

4-Amlno-2.6-Dlnitrotoluene

HMX
Nitrobenzene

RDX

Tetryl
m-Nitrotoluene

o-Nitrotoluene

p-Nitrotol uene

Kesun Rep ~llnJ[ :1~
209 O. 6 u kg
5.83 0.26 uglkl'
786 0.26 uglkg
2.42 0.26 ug/kg

BQL 0.26 uglkg
12.3 0.26 ug/kg

17.0 0.26 ug/kg

1630 0.519 ug/kg

BQL 0.26 uglkg

4290 0.519 ug/kg

BQL 0.519 uglkg
BQL 0.519 ug/kg

8QL 0,519 uglkg

BQL 0.519 uglkg

Qualifier b.p.:J
1
1:
1:

1·

U 1;
1

1
1:

U 1
1

U t
U 1
U 1
U }

i
I I

I



(j-J'L LABORATORiES, LLLP

Summary of Analytical Results

\a~~-;(. --r\
Client ID 22672
OPl ID; 104179-005-01-1/1

Matrix: Soil
Date Collected: 04/20/01

Date Received: 04/23/01

Prep Method: EXT_SW8330

Prep Date: 04/26/01

Prep Time: 09:42

Analytical Method: SW8330
Date Analyzed: 05/01/01
Time Analyzed 22 :53

Ii
1
)

1:
l'
I

1
1
);

!

1

t
I

u
u

u

u

I ...~ar-.::a..,m";i;ete,.....r=="""'~ --':7n"r- ---n-.rz: =~_~_IT__on
~ ,3,5-1 r1n1trobenzene BQL ugJkg ~

1,3-Dinitrobenzene 9.62 uglkg

2.4.S·Trlnitrotoluene 1060 ug/kg

2.4-Dlnitrotoluene 2.47 uglkg
2.6-Dinitrotoluene BQL uglkg

2-Amino-4.6-Dinitrotoluene 14.5 uglkg

4-Amino-2.6-Dinitrotoluene 61.1 uglkg

HMX 666 uglkg
Nitrobenzene 0.906 ug/lcg
RDX 5) 2 uglkg

Tetryl BQL ugllcg
m-Nltrotoluene 5.48 uglkg

o-Nitrotoluene BQL uglkg
p-Nitrototuene BQL ug/kg

_.



GPL LABORATORIES, LLLP

Summary of Analytical Results

Client ID 22673 Prep Method: EXT_SW8330 Analytical Method: SW8330
GPL 1D: 104179-006-01-111 Prep Date: 04/26/01 Date Analyzed: 05/01/01
Matrix: Soil Prep Time: 09:42 Time Analyzed 23:50
Date Collected: 04/20/01

T2JDatE: Received: 04/23/01 \093-J.-
! Parameter Re:u~ Rep~ml( :ns Quahher u;=JI

, ,3,50 I rlnltrobenzene O. 5 lr6 u kg
1,3-Dinitrobenzene 0.698 0.26 uglkg 1'

2,4.6-Trinitrotoluene 120 0.26 uglkg 1;

2,4-0inltrotoluene BQL 0.26 uglkg U 1

2,e-Olnitrotoluene BQL 0.26 ug/kg U 1

2-Amino-4,6-Dinitrotoluene 4.72 0.26 uglkg 1

4-Amino-2,6-Dinitrotoluene 9.36 0.26 ug/kg 1

HMX 751 0.519 uglkg 1.
Nitrobenzene BQL 0.26 ug/kg U 1:

RDX 1410 0.519 uglkg ~

TBtryl BQL 0.519 uglkg U t
m-Nitrotoluene BQL 0.519 ug/kg U 1

o-Nitrotoluene BQL 0.519 uglkg U ~

p-Nitrotoluene BQL 0.519 uglkg U ]

..-i



ur.L LADUl(A~U.l'U.L~,LLLr

Summary of Analytical Results

l()9~-3

Client TD 22674
GPL 10: 104179-007-01-1/1

Matrix: Soil
Date Collected: 04120/01
Date Received: 04/23/01

Prep Method: EXT_SW8330
Prep Date: 04/26/01

Prep Time: 09;42

Analytical Method: SW8330
Date Anolyzed: 05/02/01

Time Analyzed 01:44

nlS
l-:r-.......-,...r""m"'"<=ro=e:-::n'""z""'8n=:e=------------..........---~::...-.T?"""'----..,.,u=""':-::g,---"------1

1,3-Dinitrobenzene 0.863 0.26 ugllcg I
2,4,6-Trinitrotoluene 681 0.26 uglkg 1
2,4-Dlnitrotoluene BQL 0.26 ug/kg U 1.
2,6-Dinitrotoluene BQL 0.26 uglkg U 11
2-Amino-4,6-Dinitrotoluene 7.93 0.26 uglkg 1
4-Amlno-2,6.Dlnitrotoluene 4.15 0.26 uglkg 1
HMX 1010 0.519 ugJlcg I
Nitrobenzene 0.480 0.26 uglkg 1
RDX 3380 0.519 ug/kg 1
Tetryl BQL 0.519 uglkg U 1
m-Nltrotoluene BQL 0.519 uglkg U 1
o-Nitrotoluene BQL 0.519 uglkg U 1
p-Nitrotoluene BQL 0.519 ug/kg U 1



GPL LABORATORIES, LLLP

Prep Method: £XT_SW8330

Prep Date: 04126/01

Prep Time: 09;42

Client 10 22675

GPL II): 104179-008-01-111

Matrix: Soil

Date Collected: 04/20/0 I

Date Received: 04/23/0 I

Summary of Analytical Results

r l
Analytical Method: SW8330
Date Analyzed; 05/02/0]

Time Analyzed 02;41

r Parameier
I

, , - nnl ro enzene
1,3-Dinltrobenzene

2,4,6-Trinitrotoluene
2,4-Dinitrotoluene

2,6-0inltrotoluene
2-Amlno-4,6-0initrotoluene

4-Amino-2,6-Dinitrotoluene

HMX
Nitrobenzene

RDX

Tetryl

m-Nitrotoluene

o-Nitrotoluene

p-Nitrotoluene

Result Rep LImit Gruts
u g

2.33 0.267 uglkg

377 0.267 uglkg

BQL 0.267 uglkg
BQL 0.267 uglkg

19.7 0.267 ug/kg

26.3 0.267 ugllcg
1550 0.533 ugllcg
BQL 0.267 uglkg

3470 0.533 ug/kg

BQL 0.533 ugllcg
BQL 0..533 uglkg

BQL 0.533 uglkg

BQL 0.533 ug/kg

Qualifier

u
u

u

u
u
u
u

I I

t

I

r
1

I

r
r
1
1

1

1
1

I



GPL LABORA TORIES, LLLP

Summary of Analytical Results

i ~nt ID 22676
\~t\'i'L 10: 104179-009-01 -J/ I

Matrix: Soil
Date Collected: 04/20/01
DlilC Reccivcd: 04/23/01

t013- 3
Prep Method: EXT_SW8330
Prep Dace: 04126/01
Prep Time: 09:42

~d.t.- ;U

Analytical Melhod: SW8330
Dale Analyzcd: 05/02/01

Time Analyzed 03:38

enzenlt

1,3-0inltrobenzene

2,4,6-Tri nitratol \.Iene

2,4-Dinitrotoluene

2,6-Dinitrotoluene

2-Amino-4,6-Dinltrotoluene

4-Amlno-2.6-DI nitrotoluene

HMX
Nitrobenzene

RDX

Tetryl

m-Nitrotoluene

o-NitrotOluene

p-Nitrotoluene

5.38
1i50
BQl
BQL
19.1
34.3

1630
BQL
3000
BQL
0.307

BQL
BQL

0.267
0.267
0.267

0.267
0.267

0.267
0.533
0.267
0.533
0.533

0.533
0.533
0.533

ug g
uglkg

uglkg
uglkg
uglk.g

uglkg

uglkg

uglkg

us'kg
ug/lcg

ugllcg
llglkg

uglkg

ugl\cg

u
u

u

U
J

U

U

f
1
1.
[

1
1
1
J
1
1
1

1

1



GPL LABORATORIES, LLLP

Summary of Analytical Results

Client 10 22677
GPL 10: 104179-010-01-1/1

MaLrix: Soil
Date Collected: 04/20/0]
Date: Received: 04/23/01

Prep Method: EXT_SW8330
Prcp Date: 04/26/01
Prep Time: 09:42

Analytical Method: SW8330
Date Analyzed: 05/02/01
Time Analyzed 04:35

1,3,5-1 nnltro enzene
1,3-Dinitrobenzene

2A.6-Trinitrotoluene
2,4-Dlnitrotoluene
2,6-Dlnitrotoluene

2-Amino-4.e-Oinitrotoluene
4.Amlno-2.6-Dinitrotoluene

HMX
Nitrobenzene

RDX
Tetryl

m·Nltrotoluene

o-Nltrotoluene

p-Nltrotoluene

4,04
742

BQL
BQL
24.9
82.7
]720

BQL
589

BQL
BQL
BQL
BQL

0.267
0.267
0.267

0.267
0.267
0.267

0.533
0.267

0.533
0.533
0.533
0.533

0.533

ug g

uglkg

ug/kg

ug/kg
ug/lcg
uglkg
uglkg

ugl1cg

uglkg

uglkg
ug/lcg

uglkg

uglkg
uglkg

u
U

u

u
U
U
U

1
]:

J
]

]

1
1
1

i
]

1

1

1

, , ,,:'~

.~\~:i

~
,..i'



CiPL LABORATORIES, LLLP

Client ID 22678
GPLl.O: 104179-01]-01-1/1
Matrix. Soil
Date Collected: 04/20/01

Date Received: 04/23/01

Summary of Analytical Results

\09~-3 0.tch..~
Prep Method: EXT_SW8330 Analytical Method: SW8330
Prep Dllte: 04/26/01 Date Analyzed; 05/02/01

Prep Time: 09:42 Time Analyzed 05:32

[Parameter
1.3.5-1 nnltrobenzene
1,3-Dinitrobenz:ene

2A,e-Trinitrotoluene
2.4-Dinltrotoluene
2.6-DlnitrotoJuene
2-Amino-4.6-Dinltrotoluene

4·Amlno-2.6-Dlnitrotoluene

HMX
Nitrobenzene

RDX
Tetryl

m·Nltrotoluene
o.Nllrotoluene
p-Nitrotolulime

~sult

l.28
3.72
1.06

BQL
BQL
0.484
3.55

784

BQL
134

BQL
BQL
BQL
BQL

Rep LtmIt
0.186
0.286
0.286

0.286
0.286
0.286
0.286
0.571

0.286
0.571

0.571
0.571

0.571
0.571

UnIts
ug/kg
uglkg

uglkg
ugllcg
uglkg

uglkg

uglkg

uglkg

uglkg

uglkg

ug/kg

uglkg

ug/kg

uglkg

Quahher

u
u

u

u
u
u
u

1

l'
i
1~

1;

I

1
1

1
1
1
1

1



GPLLABORATORIES, LLLP

Summary of Analytical Results

Client ill 22674

OPL 10: 104179-007-01-1/1

Matrix: Water
Date Collected: 04120/0 I
Date Received: 04/23/01

Prep Method:
Prep Date:

Prep Time:

Analytical Method: SW60l:OB1SL

Date: Analyzed: 05121101
Time Analyzed 21:54

1
u
u

QUilrlJer
ugJ
ugIL

I UU
50

Rep ~lmlt

BQL

Iron
Manganese

I Parameter

.;
";"':r.:"':- ~



GPL LABORATORIES, LLLP

Summary of Analyti~alResults

,.-
l_~nt ID 22675
'GPL 10: 104179-008-01·1/1
Matrix: WaEer
Date Collected: 04120/01
Date Received: 04/23/01

Prep Method: SW30lOA
Prep Date: 05103/01
Prep Time: 03 :09

Analytical Method: SW6010B..!..SL
Dnte Annlyzcd: OS/21/01
Time Analy.t:ed 22:01
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GPL LABORATORIES, LLLP

Summary of Analytical Results

Client 10 22676
GPL ID: 104179-009-0t-1/1
Matrix: Water

Date Collected: 04/20/01

Date Received: 04/23/01

Prep Method: SW3010A
Prep Date: 05/03/01

Prep Time: 03:09

Analytical Melhod: SW6010B':"SL

Date Analyzed: OS/21101

Time Analyzed 22:08
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GPL LABORATORIES, LLLP

Summary of Analytical Results

Client ro 22677
GPL 10: 104179-01O-0H/l
Matrix: Water
Date Collected: 04/20/01
Date Received: 04/23/01

Prep Method: SW3010A
Prep Date: 05103101
Prep Time: 03:09

Analytical Method: SW6010B.l.SL
Date Analyzed: 05/21101
Time Analyzed 22:14
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GPL LABORATORIES, LLLP

Summary of Analytical Results

.,
Client ID 22678
GPL ID: 104179-011-01-1/1

Matrix: Water
Date Collected; 04/20/01
Date Received: 04/23/01

Prep Method: SW30 1OA
Prep Date: 05/03/01
Prep Time: 03 :09

Analytical Method: SW6010B~SL

Date Analyzed: osn1/01

Time Analyzed 22:21
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Joliet AAP "Bake-off" Summary



Joliet "Bakeoff'Summary

Plexus Scientific was commissioned by the U.S. Army Environ111elltal Center to
demonstrate and evaluatefive bioremediation technologies that were potentially
applicable to explosive contaminated soils. This was accomplished by performillg
a market study to search for promising biotechnologies that met the following
criteria:

• Qualify as a biological treatment
• Have a potentialfor remediating explosives contaminated soils
• Differ from cOllvelltiollal composting or bioslurry technology
• Be substantially new or innovative

'Five techllologies satisfied those criteria:

Formula-l developed by Midwest Microbial wlticll consists ofaerobic and
a"aerobic bacteria and microbial nutrients specially formulated for each site.
Tilis product was applied as a liquid

BTS, developed by Bioremediation Technology Services, is a patented humic
substance containing microorganisms selected to metabolize TNT, RDX, and
HMX

Chemical-Biological Treatment developed by Institute ofGas Tech"ology, treats
cOlltaminated soils biologically, tllen chemically using hydrogen Peroxide and
iron salt (Fenton's reagent)

DARAMEND, developed by WR Grace is a soil specific, solid phase, organic
amendment that alters the physical and chemical properties of the waste to
enhance biological activity

Fungal Based Remediation, developed by Intecl, One-Eighty Corporation alld
licellsed to EarthFax Engineering, uses white rotfungi to degrade contaminants
in soil by establishing a dominallt cultllre ofa nonindigellolls species offiwgi

Tlte "Bakeoff' consisted ofthree components;

1. Laboratory Demonstratioll: Each process was a small reactor capable of
treating 250-gram soil sample, spiked with TNT and Tetrylfor 60 days. Tile %
removal ofTNT and tetryl was tlten measured

2. Pilot demonstratioll: 20 cllbic yards ofexplosives contaminated soils were
treated using each technology. Tile % removal was again measured

3. Full scale cost estimates: based Oil performances oflaboratory aud pilot
demonstratiolls alld normalizing some variables such as tel1lperatllres,
treatment criteria and climate cost estimates were calculated III sOlne instance



generatefull-scale cost estimates. Tile Table below summarizes t!le results of
tile bakeoff.

TNT

Lab Demo Pilot Demo Cost EST Commellts
Millwe:.1 Microbial 34% 31% NOlie

BTS 69% 0% NOlle
IGT 14% 84% $1578 to 39-12 per .I'd ~'tJ .

WR Grace 87% 97% $476 to 8191'er .wl pI

Intecll 89% 61% IVone 3rd

Tetryl

Lab Demo Pilot Demo Cost EST Comments
Midwest Microbial 52% 3% NOlle

BTS 29% 64% 110fJO to 2.J3H per .I'll 3rd

IGT 56% 75% $11.10 to 3861 per ytl 411
'

WR Grace 26% 100% S111 to .1.1.1 per .I'll I"t

Intecll 89% 53% SR04 to S1792 per yd .,"d..
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OCETA Environmental Technology Profile

101-1

.~ DARAMENDTM BIOREMEDlATION TECHNOLOGY

PROCESSIPRODUCT DESCRIPTION:

• biodegradation
• bioremediation
• amendments
• microsites
• heavy hydrocarbons

Figure 1: A DARAMEND treatment greenhouse

Bioremediation is a preferred means ofremediating contaminated soil and sediment because of its low
cost, high degree of public acceptance and the fact that it can provide a·final solution by completely
decomposing contaminants. DARAMENDTM is a patented bioremediation technology that utilizes
matrix-specific solid-phase organic amendments to beneficially alter the sailor sediment structure, nutrient
profile and water-holding capacity. After homogenous distribution through the soil or sediment
DARAMEND particles become hydrated and function as aquatic microsites where native microorganisms
can grow, contact contaminants, and degrade them. This allows the soil or sediment to be bioremediated
more rapidly and thoroughly than would otherwise be possible. DARAMEND products are
matrix-specific solid-phase organic particles that are manufactured from natural botanical materials. Prior
to field-scale treatment the technology is optimized in our laboratory at bench-scale. Parameters that are
optimized include the size, shape, nutrient content, nutrient-release kinetics. and application rate of
DARAMEND particles and operation and maintenance conditions such as soil water content and aeration

6/23!0 1 7:46 AM
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status.
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DARAMENDTM is a registered trademark of WR.Grace & Co.
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PROCESS/PRODUCT APPLICATION:

• high concentrations
• low residuals
• recalcitrant compounds
• soil/sediment

DARAMEND was designed to enable rapid bioremediation of soils or sediments containing high
concentrations ofcreosote, pentachlorophenol (PCP), polycyclic aromatic hydrocarbons (PAHs), heavy
oils and petroleum hydrocarbons.

Conventional thinking was that soil with PCP concentrations greater than about 400 mg/kg could not be
bioremediated because they were too acutely toxic to allow significant microbial activity. Amendment of
such soils with DARAMEND products improves the ability of microorganisms to grow and degrade the
contaminants to the extent that even soils with very high PCP concentrations (e.g., 2,000 mglkg) can be
rapidly and thoroughly remediated. Typical residual concentrations of 10-50 mglkg associated with other
bioremediation techniques have also been eliminated, leaving final concentrations lower than the required
level for most industrial sites (Le., 5 mg/kg).

Large quantities (> 10,000 tonnes) of soil or dewatered sediment can be treated at less than $1 OO/tonne
which compares with costs of up to $1 ,500/tonne for some alternate methods.

Results have shown that after the application of DARAMEND, the degradation of contaminants will
continue even after active maintenance has stopped.

Since the early 1990's, DARAMEND bioremediation has been applied in numerous pilot- scale and in
several full scale remediation projects. Up to 3,900 tons of waste have been treated in a single batch.
Project sites include the former Domtar wood treating plant at Trenton. Ontario; sediment from Randall
Reef in Hamilton Harbour; and several industrial sites in the USA. Results from these projects are
provided in Table 1.

~ ·ou" h : .. ~ n u.~ ~ .
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TABLE 1:
--'-'-"-...;..

Performance data from application ofDARA~IEND technology t()soils and sediments ;
Site. iYeari Pullutants lInitial Conc.(mg/k~)rFinalCone. (mglkg)j TimejScale i

:[)~~l~·,:·:i;;:~~·(~~:~~··j;~~;;:;~;:i~·g>. ri'99'j' ·r.. ··· ..·Cp·iPAi:j"'···;··· r·:······..,·:;·o2ti·4·42.···:..:·..··· r ·······:..·:~ij5·· .. ···.. ·:·.: [j:4.5·d~y~· ['p'ii~l" !
•..._ _ _ __ _ r· ··· , _ , _ _ - - - _ ,-_ :
100mlar Inc. (wood preserving) i 1992 i CPIPAH ! 680/1568 ! 4.4/95.9\291 days! pilot :
jD~~i·;~·i·~~ (~~~·p·~~~~;~g)· j'i'99'S r'" C'piP·.Aii· i·s'3iii7'4..· r · ·)·j/9·5..··· · 'r308"d~y~ f"i~ii""l

j'H~iI;~~ 'I~~~bour (~~di~e~~) !I993 .r-PAH-"'- r----- 1000 .- -------WO----l300 days1pilot :

~~~=~~:'~~tc;;;;:: f[~~,i~~Jf.~Ji~~:F::::~t.~==: l=:::~~~:==:,:.r~f-~~* f~;~!
: . &tch &~l~ (pes~i~ide~) -' [1996r .T~xaphene; 40 ~ 2[t42 days !bcnch' j
;~• .;.••• ; ;,;.;.; •• :.; ;.;.;;;._; ••• :.; ;;~;;;•• ;;••••••.•; ;;.;~••.••.• I';·: ;;;;;•••:~•••.• -.;.; .;;;; ;;•••• :;; ••• :; ~••• ; .•:.; •• ~.:.: ... ~; •.;.;;:;:;;;. :.:';:;. :::,;. ;~: ;.;;:; :.;:.:. :;: ;.;••••;.;.:.; ;.;.;;.;;; ;.; •• :.;,;.;:. ,.;.;; ••••:;.;.;,;..;; :•••: ••••••• ~. :

~ Beneh Scale (TNT) i1996~ TNT ~ 7200 \ 19 ~ 125 days ibench :
;._-~_.:.....~..:..-.._~_.• ;._._:...;......_.~.;._ ....-.- ...:.;....:-_:...;,.--...~ .._..- .•..••..•..:._-.-.._.:..;...:...:..._.:...._.:.-:..:...:...:.:...~.:.._._.:.._. __...---.._..._.;. ....._-_.__._.....__ ._-_ ..._._._-_.._.....--_ __ _-_.._--_.~ _-_ __ _-.- ..

PROCESSIPRODUCT OPERATION:

• microbial biodegradation
• aeration
• laboratory microscosm studies

DARAMEND products are prepared from naturally occurring botanical materials which are processed to
achieve soil-specific nutrient profiles and nutrient-release kinetics. These amendments serve as reaction
surfaces for contact between microorganisms and the contaminants. Increased microbial activity is
accomplished by improving nutrient status, biologically available water, and surfaces for microbial
adhesion.

Figure 2: The DARAMEND Product

In an ex-situ treatment, contaminated soil excavated from the site can be kept in climate-controlled
greenhouses for year-round remediation (see Fig. 1). The soil is tilled periodically to provide aeration and
to redistribute DARAM EN D particles and water though the soil or sediment. In-situ treatments are also
possible; a special tiller is used that provides deep penetration of the soil. In both methods, moisture
content is constantly monitored and maintained with irrigation systems.

Laboratory microcosm studies are conducted concurrently with field-scale treatment to provide near
real-time monitoring offield-scale treatment progress Microcosms are prepared with a variety of

6.'23:'0 I 7:46 AM
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treatment modifications to in-process fine-tuning of the treatment.

h11r>:llw",·w.oceta.oll.ca.:pro[ilcs/gracclprogracc.htm

'-.,....
When applied to pesticides, the aerobic DARAMEND bioremediation technology is modified to cycle
between anoxic and oxic phases, which, sequentially, reductively dechlorinate the chlorina~ed organics and
then aerobically mineralize the dechlorinated organics. Bench scale trials have been completed: field trials
are underway in South Carolina and Ontario. The new reductive dechlorination technology provides an
effective approach to treatment of soil containing even very refractory chlorinated compounds such as the
pesticides Toxaphene and DDT.

V;ENDOR INFORMATION:

Grace Bioremediation Technologies - Div. of W.R. Grace & Co. of Canada Ltd.
3451 Erindale Station Rd., P.O. Box 3060, Station A,
Mississauga, Ontario, Canada L5A 3T5
Tel: (905) 272-7480
Fax: (905) 272-7472

DARAMEND bioremediation technology was developed by W.R.Grace of Canada under the sponsorship
of the Government of Canada. Grace Bioremediation Technologies has acquired the sole license for
worldwide application of the technology. The DARAMEND technology is covered by issued, allowed,
and pending patents.

The U.S. EPA (SITE Program) and Environment Canada (DESRT Program) have completed independent
evaluations of the technology. Reports from these evaluations, both ofwhich verify the technology's
effectiveness, are available from the EPA, Environment Canada or Grace.

Grace Bioremediation Technologies can provide bench-scale treatability tests, remedial design,
implementation, operation and maintenance services. The technology has also been implemented through
collaboration with site owners and environmental engineering/consulting firms.

-------.....,. .,...•_-..-._.~ _._-. ---------~.-. -. .....,.•..._ _~.. -----~.-._-.- .•
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Attached is the text about the toxicity level of DARAMEND-treated soil from the AEC report on the
"bake-off' done at Joliet AAP:

4.2.5 Toxicity

The results oftoxicity testing (Ceriodaphnia tiubia, Ames Mutagenicity, and
MicroTox®) of samples collected on Day 120 are discussed for each test pile. It was the
purpose of these tests to gauge the toxicity ofthe final treatment mixture, because this is
a measure of the success of the technology. The toxicity or each of the technology piles
was compared to the corresponding control pile to determine if that technology had a
significant effect on the toxicity.

Of the results obtained from testing the toxicity ofCeriodaphnia duMa, the reproductive
inhibition concentration 25 (IC-25) is presented in the technology sections. The
IC-25 describes the concentration that results in a 25 percent decrease in reproduction. It
is presented rather than the no-observed-effect concentration (NOEC) because it can vary
from 0 to 100, while the NOEC values are limited to the concentrations tested. This is
useful for correlating toxicity results with chemical data. Samples with higher values are
less likely to cause significant environmental impact, because a higher concentration of
these samples are needed to have a toxic effect.

Ames testing was conducted using Salmonella typhimurium in order to determine
whether or not the treated soil sample had mutagenic properties. No mutagenic
properties were observed in any of the samples.

MicroTox® tests were used to examine the toxic effects of the treated soil sample extract
on bacteria (Vibrio jischeri). Emission concentration 50 (EC-50) is the concentration that
causes a light emission 50 percent lower than that ofthe control after 15 minutes of
exposure to soil extract. Negative impacts are associated with a reduction in light output
by the bacteria during the exposure periods; thus, a higher value indicates a less toxic
sample.

Grace Bioremediation Techllologies - DARAMEND Technology

8.2.5 Toxicity

8.2.5.1 TNT Run

As discussed in Section 4.2.5, a sample collected from the GRACE pilot phase TNT pile
on Day 120 was subjected to the following toxicity tests: Ceriodaphl1ia dl/bia, Ames
Mutagenicity, and MicroTox®. This testing produced the following results:

• Reproduction IC-25 was 15.5 percent (i.e., a concentration of 15.5 percent extract
decreased reproduction by 25 percent).

• Ames testing showed no mutagenetic properties.



c

• The EC-50 was greater than 90.0 percent (ie., a concentration of greater than 90.0
percent was required to cause a 50 percent reduction in light emission).

The results of the Ceriodaphnia dubia and MicroTox® tests for the GRACE Day 120
sample from the TNT pile are shown graphically in Figure 8-15, along with the results
from the TNT control pile.

As indicated on the figure, for both tests a greater concentration of extract was needed to
cause a response in the GRACE-treated TNT soil than in the TNT control pile. Thus, the
GRACE sample toxicity was lower than that of the control pile.

8.2.5.2 Tetry' Run
As discussed in Section 4.2.5, a sample collected from the GRACE pilot phase tetryl pile
on Day 120 was subjected to the following toxicity tests: Ceriodaph"ia duhia, Ames
Mutagenicity, and MicroTox®. This testing produced the following results:

• The reproduction IC-25 was 16.8 percent (i.e., a concentration of 16.8 percent extract
decreased reproduction by 25 percent).

• Ames testing showed no mutagenetic properties.
• The EC-SO was greater than 90.0 percent (i.e., a concentration ofgreater than 90.0

percent was required to cause a 50 percent reduction in light emission).

The results of the Ceriodaph"ia dubio and MicroTox® tests for the GRACE Day 120
sample from the tetryl pile are shown graphically in Figure 8-15, along with the results
from the tetryl control pile. As shown, for both tests a greater concentration of extract
was needed to cause a response in the GRACE-treated tetryl soil than in the tetryl control
pile. Thus, the GRACE sample toxicity was lower than that of the control pile.
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Concentration (mg/kg) Removal
Compound Efficiency

Initial Final (%)

TNT 10,151 6.2 99.9

RDX 210 3 98.6

HMX 52 nd1 >99.5

Amino-DNT 1,001 13 98.7

Total 11,369 23 99.8
Explosives

1. nd - below method detection limit of 0.5 mgIkg.

CONCLUSIONS I

Table 1. Influence of DARAMEN[)@ bioremediation on the
concentration of various organic explosive
compounds in Site 6 soils at WPNSTA Yorktown

DARAMENDt) bioremediation was successfully applied to soils
excavated from Site 6 at WPNSTA Yorktown. Although slight
delays associated with weather (hurricanes Floyd and Gert)
extended the time required for treatment, the concentrations of
target compounds were reduced to below the remedial goals in
all ten sampling zones. A second 1,200 ton batch of soil is
currently undergoing treatment at WPNSTA Yorktown and Grace
expects treatment of a third batch to be initiated in the third
quarter of 2001.

ADVANTAGES OF DARAMEND®
BIOREMEDIATION

When compared with other bioremediation technologies
DARAMENDe bioremediation offers the following advantages:

1. Little, if any, bulking occurs as relatively small quantities of
DARAMENDe amendment are required (Le., 0.2% - 2% (w/w)
per cycle). When treatment is complete soil can generally be
re-compacted to its original volume.

2.DARAMENDe bioremediation is flexible in that it can be
applied to soil in place (Le., without excavation) or ex-situ,
using an ESC or windrows.

3. Highly contaminated soil is amenable to DARAMENoe
bioremediation and, in contrast to composting and slurry
technologies, soil is treated at full strength without dilution.

4. DARAMENoe bioremediation uses defined amendments that
are dry, odor and pathogen free, easily transported and
readily available.

5. DARAMENoe bioremediation can be implemented at a lower
cost than alternatives.
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Analysis of soil samples collected from the ESC prior to
initiation of treatment indicated that the soil had a total organic
explosive compound concentration of 11,369 mglkg, with the
primary contaminants being TNT and RDX at concentrations of
10,151 mglkg and 210 mg/kg, respectively. The remedial goals
for TNT and RDX were 15 mg/kg and 5 mg/kg, respectively.

The ESC was divided into 10 sampling zones. Soil samples for
explosives analysis were prepared by blending five core
samples (0 - 2 tt) from each zone. Samples were collected at
regular intervals, usually following each treatment cycle.
Results indicated that concentrations of all organic explosive
compounds were sharply reduced during treatment. The
remedial goals were attained following completion of 14
treatment cycles (Table 1). At the conclusion of treatment, the
concentration of TNT had been reduced from 10,151 mglkg to
6.2 mg/kg, representing a removal efficiency of 99.9% (Figure
5). The concentration of RDX was reduced from a mean of 210
mg/kg to 3 mglkg, for a removal efficiency of 98.6% (Figure 6).

Soil analysis also revealed sharp declines in total explosive
compound concentrations and total amino-DNT concentrations
(Table 1).

Figure 5. Influence of DARAMEND bioremediation on the
concentration of TNT in Site 6 soils at WPNSTA
Yorktown

CONTACT INFORMATION:

GRACE Bioremediation Technologies
3465 Semenyk Ct., 2nd Floor
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Figure 6. Influence of DARAMEND bioremediation on the Canada L5C 4P9
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Figure 3. Engineered bioremediation cell (complete) at
WPNSTA Yorktown

Figure 2. Engineered bioremediation cell (under
construction) at WPNSTA Yorktown

Figure 4. Influence of DARAMEND bioremediation on soil
redox potentials during anoxic (reductive) phase
of each treatment cycle

==~rainagenetwort<
Sand
40 mil HOPE liner

- Compacted subsoil

"'---- leak detection system

Soil was excavated from a fonner munitions manufacturing
facility (Site 6) at WPNSTA Yorktown. Process and wash water
from the facility had carried TNT, RDX, HMX, and other organic
explosive compounds into an impoundment adjacent to the
plant. Soil from the impoundment was excavated and
transported to an on-site, 1,200 ton capacity, HDPE-lined,
engineered bioremediation cell (ESC) (Figure 1 & Figure 2)
which was covered with a steel/transparent polyethylene
structure (greenhouse) to prevent entry of precipitation (Figure
3). DARAMEND<!> treatment of the soil was initiated in August of
1999 and completed early in 2000.

DARAMEND<!> bioremediation technology was developed by W.
R. Grace & Co. for biorernediation of a wide range of recalcitrant
organic compounds and, over the past 5 years, has been
successfully applied to more than 100,000 tons of soil. The
application of DARAMEND<!> biorernediation to soils and
sediments impacted with organic explosives involves the
repeated and sequential application of anoxic and oxic
conditions, as follows.

1. Generation of strong reducing (anoxic) conditions through the
application of 2% (w/w) DARAMENoe 6390 and 0.2% (w/w)
powdered iron (Figure 4).

2. Amendments are incorporated using a deep rotary tiller and
standard agricultural tractor.

3. Irrigation of the amended soil to increase soil moisture to
approximately 80% of the soil water holding capacity.

4. Subsequent generation of oxic (aerobic) conditions through
repeated tillage (aeration).

5. Repeat steps 1 to 4 as required.

SITE INFORMATION

DARAMEND®
BIOREMEDIATION

BACKGROUND
DARAMEND<!> bioremediation was successfully demonstrated at
full-scale on soil containing organic explosive compounds at
Yorktown Naval Weapons Station (WPNSTA) in Yorktown,
Virginia. This demonstration was sponsored by the US Navy,
through the Naval Facilities Engineering Service Center
(NFESC), the Naval Facilities Engineering Command - Atlantic
Division (LANTDIV), and WPNSTA Yorktown. This
demonstration represents the first successful full-scale, on-site
application of solid-phase biorernediation, other than
composting, to soil containing high concentrations of organic
explosives.

Figure 1. Schematic showing cross sectional detail of
engineered bioremediation cell within the
greenhouse at WPNSTA Yorktown

*DARAMEND Is a registered trademark of W.R. Grace & Co. Conn.
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Pantex Treatability Study

In early July, 1998 Grace endeavored to conduct a treatability study to evaluate the
effectiveness of DARAMEND bioremediation on organic explosive impacted soil from
the Pantex Plant in Amarillo, TX.

Two treatability investigations were initiated on 17 July, 1998 to collect data on
contaminant removal efficiency for Pantex soil under a variety of DARAMEND
treatment protocols. The first study included treatments that are cycled between anoxic
and oxic conditions. The second study included treatments that are maintained under
anoxic conditions at all times. Treatment variables include the composition and
application rates of DARAMEND soil amendments, and application rates of inorganic
supplements. Appropriate controls were also included for both studies. In both studies,
key operating parameters (soil pH, redox and moisture content) were maintained within
desired ranges.

Analytical Results
Analytical results from samples taken following 194 days of treatment indicated that
there were significant reductions in the concentrations of organic explosive compounds in
response to DARAMEND treatment. In the most effective DARAMEND treatment of
the cycled study, concentrations of RDX and total explosives were reduced from the
initial values of 21 ,325 mg/kg and 28,408 mg/kg to 55 mg/kg and 88 mg/kg, respectively.
This corresponds to a 99.7% reduction in total explosives.

In the most effective DARAMEND treatment of the purely anoxic study, concentrations
of RDX and total explosives have been reduced from the initial values of 21,325 mg/kg
and 28,408 mg/kg to 3.3 mg/kg and 13.3 mg/kg, respectively. This corresponds to >
99.9% reduction in total explosives.

No accumulation of products of partial TNT degradation (i.e., aromatic amino
compounds) were observed in soil subjected to any of the DARAMEND treatment
protocols.

Analytical results also indicated that concentrations of explosive compounds in the
control microcosms decreased. The average concentration of total explosive compounds
in the control following 194 days of treatment was 16,970 mg/kg and 15,981 mg/kg in
the cycled and purely anoxic studies, respectively. Further details are provide in
Appendix?
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Table 7. Influence of cycled DARAMEND® treatment (study 1039-1) on total explosive
compound concentrations in Pantex soil.

PROTOCOL Total Explosive Compounds (mg/kg)

Time Initial 40 days 88 days 129 days 194 days

Control 28,408 16,787 11,922 7,696 16,844

DARAMENDI 28,408 12,511 3,575 281 86.5

DARAMEND4 28,408 13,826 N/A 590 N/A

LSD(o.o5) 2,262 6,361 4,492 7,772
N/A - not analyzed.
LSD(o.05) = least significant difference at the 95% level of confidence.

Table 8. Influence of cycled DARAMEND® treatment (study 1039-1) on RDX
concentrations in Pantex soil.

PROTOCOL RDX (mg/kg)'
,.

,.,
.., .,.

Time Initial 40 days 88 days 129 days 194 days

Control 21,325 12,867 9,324 5,903 12,948

DARAMENDI 21,325 11,067 3,082 172 54.8

DARAMEND4 21,325 12,000 N/A 340 N/A

LSD(005) 2,116 5,352 4,564 3,307
N/A - not analyzed.
LSD(o.05) = least significant difference at the 95% level of confidence.



o Table 9. Influence of cycled DARAMEND® treatment (study 1039-1) on HMX
concentrations in Pantex soil.

PROTOCOL HMX (mg/kg)

Time Initial 40 days 88 days 129 days 194 days

Control 2,820 1,510 1,081 677 1,563

DARAMEND 1 2,820 1,317 470 99.6 24.4

DARAMEND4 2,820 1,563 N/A 245 N/A

LSD(o.05) 230 629 512 384
N/A - not analyzed.
LSD(o.05) = least significant difference at the 95% level of confidence.

o

o

Table 10. Influence of cycled DARAMEND® treatment (study 1039-1) on 2,4,6
trinitrotoluene (TNT) concentrations in Pantex soil.

PROTOCOL TNT (mg/kg) ····;<;,i[,:
..••.L .....(f!i'·L

Time Initial 40 days 88 days 129 days 194 days

Control 4,263 2,410 1,516 1,116 2,333

DARAMEND 1 4,263 128 BDL 9.73 7.24

DARAMEND4 4,263 263 N/A 4.62 N/A

LSD(o.05) 278 805 546 367
N/A - not analyzed.
BDL- below detection limit of 4.60 mg/kg.
LSD(o.05) = least significant difference at the 95% level of confidence.



o Table 3. Influence of anoxic DARAMEND® treatment (studyl039-2) on total explosive
compound concentrations in Pantex soil.

PROTOCOL Total Explosive Compounds (mg/kg)

Time Initial 40 days 88 days 194 days

Control 28,408 17,767 13,180 15,970

DARAMEND1 28,408 11,244 960 13.8

DARAMEND4 28,408 13,286 N/A N/A

LSD(o.os) 2,575 5,044 3,054
N/A - not analyzed.
LSD(o.oS) = least significant difference at the 95% level of confidence.

o

o

Table 4. Influence of anoxic DARAMEND® treatment (study 1039-2) on RDX
concentrations in Pantex soil.

PROTOCOL RDX(hig/kg) .............. ii<
... ·... ii

Time Initial 40 days 88 days 194 days

Control 21,325 13,500 10,218 12,321

DARAMEND I 21,325 9,530 572 3.24

DARAMEND4 21,325 11,500 N/A N/A

LSD(o.os) 2,210 4,355 3,008
N/A - not analyzed.
LSD(o.oS) = least significant difference at the 95% level of confidence.



o Table 5. Influence of anoxic DARAMEND® treatment (study 1039-2) on HMX
concentrations in Pantex soil.

PROTOCOL HMX(mg/kg)

Time Initial 40 days 88 days 194 days

Control 2,820 1,577 1,163 1,523

DARAMEND 1 2,820 1,400 386 5.92

DARAMEND4 2,820 1,367 N/A N/A

LSD(o.05) 253 539 349
N/A - not analyzed.
LSD(O.05) = least significant difference at the 95% level of confidence.

o

o

Table 6. Influence of anoxic DARAMEND® treatment (study 1039-2) on 2,4,6 
trinitrotoluene (TNT) concentrations in Pantex soil.

PROTOCOL T~(tnglkg)
. ...

..... ..•. . ... ,
Time Initial 40 days 88 days 194 days

Control 4,263 2,690 1,799 2,126

DARAMEND1 4,263 314 BDL 3.33

DARAMEND4 4,263 419 N/A N/A

LSD(o.05) 486 667 261
N/A - not analyzed.
BDL - Below detection limit of 4.60,mglkg
LSD(o.05) = least significant difference at the 95% level of confidence.
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Table 12. Influence of cycled DARAMEND® treatment (study 1039-1) on explosive compound
concentrations in leachate from Pantex soil following 194 days of treatment.

COMPOUND~ROTOCOL CONCENTRATION (mg/L)

PROTOCOL CONTROL DARAlVIEND 1

1,3,5-Trinitrobenzene 3.13 <0.06

1,3-Dinitrobenzene <1.20 <0.06

2,4,6-Trinitrotoluene 47.3 0.12

2,4-Dinitrotoluene <2.60 <0.13

2,6-Dinitrotoluene <1.20 <0.06

2-Amino-4,6-dinitrotoluene <2.60 <0.13

2-Nitrotoluene <1.20 <0.06

3-Nitrotoluene <1.20 <0.06

4-Amino-2,6-dinitrotoluene <2.60 0.03

4-Nitrotoluene <2.60 <0.13

HMX 2.87 0.14

Nitrobenzene <1.20 <0.06

RDX 28.5 1.55

Tetryl <2.60 <0.13
Total Explosive Compounds 81.8 1.84
N/A - not analyzed.
RDX LSD(o.05) = 18.0 mg/kg

HMX LSD(o.05) = 2.18 mg/kg
TNT LSD(o.05) = 29.5 mg/kg
Total Explosives LSD(o.05) = 49.5 mg/kg



o

o

o

Table 11. Influence of anoxic DARAMEND® treatment (study 1039-2) on explosive
compound concentrations in leachate from Pantex soil following 194 days of
treatment.

COMPOl~D~ROTOCOL CONCENTRATION (mgIL)

PROTOCOL CONTROL DARAMEND 1

1,3,5-Trinitrobenzene <1.20 <1.20 x 10-3

1,3-Dinitrobenzene <1.20 <1.20 x 10-3

2,4,6-Trinitrotoluene 38.4 3.40 x 10-3

2,4-Dinitrotoluene <2.60 <1.20 x 10-3

2,6-Dinitrotoluene <1.20 <1.20 x 10-3

2-Amino-4,6-dinitrotoluene 0.12 7.00 x 10-4

2-Nitrotoluene <2.60 <2.60 x 10-3

3-Nitrotoluene <2.60 <2.60 x 10-3

4-Amino-2,6-dinitrotoluene <1.20 7.0 x 10-4

4-Nitrotoluene <2.60 <2.60 x 10-3

HMX 2.62 <2.60 x 10-3

Nitrobenzene <1.20 <1.20 x 10-3

RDX 25.3 <2.60 x 10-3

Tetryl <2.60 <2.60 x 10-3

Total Explosive Compounds 66.3 4.80 x 10-3

N/A - not analyzed.
Total Explosives LSD(o.os) = 10.4 mg/kg

TNT LSD(o.os) = 7.52 mg/kg
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Yorktown Naval Weapons Station Full-Scale Treatment
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Results and Discussion from Yorktown Naval Weapons Station

Analysis of soil samples collected from the ESC prior to initiation of treatment
indicated that the soil had a total organic explosive compound concentration of
11,369 mg/kg, with the primary contaminants being TNT and RDX at
concentrations of 10,151 mg/kg and 210 mg/kg, respectively. The remedial
goals for TNT and RDX were 15 mg/kg and 5 mg/kg, respectively.

The ESC was divided into 10 sampling zones. Soil samples for explosives
analysis were prepared by blending five core samples (0 - 2 ft) from each zone.
Samples were collected at regular intervals, usually following each treatment
cycle. Results indicated that concentrations of all organic explosive compounds
were sharply reduced during treatment. The remedial goals were attained
following completion of 14 treatment cycles (Table 1). At the conclusion of
treatment, the concentration of TNT had been reduced from 10,151 mg/kg to 6.2
mg/kg, representing a removal efficiency of 99.9% (Figure 1). The concentration
of RDX was reduced from a mean of 210 mg/kg to 3 mg/kg, for a removal
efficiency of 98.6% (Figure 2).

Soil analysis also revealed sharp declines in total explosive compound
concentrations and total amino-DNT concentrations (Table 1).

Table 1. Influence of DARAMEND® bioremediation on the concentration of
various organic explosive compounds in Site 6 soils at WPNSTA
Yorktown

Compound
Concentration (mg/kg) Removal

Initial Final Efficiency (%)

TNT 10,151 6.2 99.9
RDX 210 3 98.6
HMX 52 nd1 N/A

Amino-DNT 1,001 13 98.7

Total Explosives 11,369 23 99.8
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Figure 1. tnfluence of DARAMEND bioremediation on the concentration of
TNT in Site 6 soils at WPNSTA Yorktown.
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Initials
Paramet.er All values reported in ug/kg
Concent.rat.ion lug Grid II 1 2. ] 4 5 6 7 8 9 10 Mean

1,3,5-trinitrobenzene

1,3-dinitrobenzene

2,4,6-trinitrotoluane 14,000,000 7,900,000 12.,000,000 17,000,000 19,000 5,100,000 33,000,000 1,300,000 8,400,000 2,800,000 10,151,900

2,4-rlinitrotoluene 4,100

2,6-dinitror.oluene
2-arnino-4,6-dinitrotolu 940,000 500,000 1,100,000 1,400,000 445 590,000 1,200,000 88,000 980,000 230,000 702,845

2-nit.ror.oluene

3-nitrotoluene

4-amino-2,6-dinitrotolu 450,000 270,000 460,000 520,000 390 240,000 570,000 26,000 330,000 120,000 298,639

4-nitrotoluene

HNX 52,000

nitrobenzene

RDX 140,000 260,000 260,000 210,000 485 510,000 560,000 12,000 74,000 70,000 209,649

tetryl

Total amino-DNTs 1,390,000 770,000 1,560,000 1,920,000 835 830,000 1,770,000 114,000 1,310,000 350,000 1,001,484

Total DJ.ITs 0 0 0 0 4,100 0 0 0 0 0

Total Explosive"
I

15,530,000 8,930,000 13,820,000 19,130,000 76,420 6,440,000 ]5,330,000 1,426,000 9.784,000 3,220,000 11,368,642

Not,es:

All blank cells represent compounds reported as Non-Detect



Cycle 14

Parameter All values reported in ug/kg

Concentr Grid II 1 2 3 4 5 6 7 8 9 10 Mean

1,3,5-trinitrobenzene

1,3-dinitrobenzene

2,4,6-trinitro t ol 4,121 -6, 543 3,098 7,040 2,568 5,726 8,753 2,877 14,400 6,787 6,191

2,4-dinitrotoluene I2,6-dinitrotoluene

,-,.,nn-"'-d,n'l 5,060 28,780 2,674 2,930 1,316 12,490 1,335 2,930 28,580 13,920 10,002

2-nitrotoluene
3-nitrotoluene

4-amino-2,6-dinitrotoluene :3,162 3,051 1,203 6,813 1,020 2,152 1l,060 6,825 4,286

4-nitrotoluene

HMX
nitrobenzene

RDX 2,761 1,847 8,000 4,285 2,500 1,630 2,500 2,500 2,500 1,966 3,049

tetry I
l'Total amino-DNTs 5,060 I28,780 I 4,836 I 5,981 I 2,519 I19,303

I
2,355 I 5,082

I
39,640 I20,745 13,430

Total DNTs 0 0 0 0 0 0 0 0 0 0

ITotal Explosives 11,942 37,170 15,934 17,306 7.587 26,659 13,608 10,459 56.540 29.498 22,670

Notes:
Values meeting RG are shown in RED

All blank cells represent compounds reported as Non-Detect
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