
NOO I64.AR000700
NSWCCRANE

5090.3a

Interim Measures Report
Removal and Bioremediation of Mine Fill A Material
Addendum # 1

NSWC Crane
Crane, Indiana

Revision: Final -.

Unit Identification Code: N00164
Contract No. N62467-93-D-11 06

January 2002

Southern Division
Naval Facilities Engineering Command
North Charleston, South Carolina
29419-9010



•

•

,.•

Interim Measures Report
Removal and Bioremediation of Mine Fill A Material
Addendum # 1

NSWC Crane
Crane, Indiana

Revision: Final Draft

Unit Identification Code: N00164
Contract No:~N62467-93-0-1106

January 2002

Southern Division
Naval Facilities Engineering Command
North Charleston, South Carolina
29419-9010



•

•

INTERIM MEASURES REPORT
REMOVAL AND BIOREMEDIATION OF MINE FILL A MATERIAL

ADDENDUM # 1

NSWC CRANE
CRANE, INDIANA

January 25, 2001

Revision: Final Draft

CONTRACT N62467-93-D-11 06
DELIVERY ORDER #0009

STATEMENT OF WORK #007

Prepared for

SOUTHERN DIVISION
NAVAL FACILITIES ENGINEERING COMMAND

2155 Eagle Drive
P.O. Box 190010

North Charleston, South Carolina 29419-9010

Prepared by:

WASHINGTON GROUP INTERNATIONAL
1500 W. 3rd Street

Cleveland, Ohio 44113-1406

PREPARED/APPROVED BY:

•
Valarie Ann Mariola
MK Project Engineer

Bruce Ehleringer
MK Program Manager

Date·

Date



• EXECUTIVE SUMMARY

This addendum to the Interim Measures Report for Mine Fill A [MK, 2000] has been prepared by
Washington Group International (formerly Morrison Knudsen Corporation (MK)) for Southern Division,
Naval Facilities Engineering Command. This report documents the additional actions completed for the
removal, and treatment through bioremediation of explosives-contaminated soil near Building 153/154 at
Mine Fill A (MFA) at Naval Surface Warfare Center (NSWC) Crane in Crane, Indiana, and the subsequent
on-site backfill of the treated material. The report summarizes the subsequent work actions performed
pursuant to the requirements of the approved FUll-Scale Operational Plan [MK, 1998a] and the Quality
Assurance Project Plan [MK, 1998b]. The Interim Measures Report for MFA [MK, 2000] summarizes the
field work performed by MK from April 1998 to March 1999 and by TolTest, Inc. from April 1999 to
September 1999. This Addendum summarizes additional work performed by TolTest, Inc. in the MFA from
September 1999 through December 2000.

The scope of work for the additional activities performed at MFA included the following:

•
•

•

•

Excavation and screening of 596 additional tons of explosives-contaminated soil and 210.5 tons
of rejects (rock and soil mixture) identified in the site characterization with limitations at some
locations based on physical constraints such as buildings, railways, roads, etc.
Collection and analysis of 65 additional confirmation samples at MFA that included sampling of
excavations to verify that all soil exceeding the cleanup goals was removed (to the extent
possible).
Transportation of excavated, screened material to the on-site Bioremediation Facility for
treatment.
Treatment of the contaminated material at the Bioremediation Facility through composting to
reduce the levels of the contaminants of concern to below the target cleanup goals.
Confirmatory sampling of treated material to ensure cleanup goals were achieved. All treated
material met either the industrial or residential cleanup levels for the constituents of concern..
Transportation of the treated material back to MFA and backfilling the material. A total of
approximately 1,575 tons of compost was returned to MFA.
Confirmatory sampling of treated material that had been previously staged. All treated material
met residential cleanup levels for the constituents of concern.

•

All interim measures work actions have been completed in accordance with the approved plans and
approved field changes. This report summarizs the additional work performed at the 17 grid sections (23,
24,26,29,33,34,35,36,38,40,131,132,133,135,171,172, and 173) near Buildings 153/154 which
had not been excavated at the time the Interim Measures Report for MFA [MK,2000] was submitted
pending the completion of the supplemental toxicity testing of previously treated compost.
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1.0
INTRODUCTION

This interim measures report (IMR) addendum has been prepared by Washington Group International
(formerly Morrison Knudsen Corporation (MK)) for Southern Division, Naval Facilities Engineering
Command. This report documents the additional actions performed after the IMR for Mine Fill A (MFA)
[MK, 2000] was issued. These additional actions were performed during full scale operations during the
excavation, on-site treatment through bioremediation (composting) of explosives-contaminated soil, and
on-site backfill/staging of compost at MFA at Naval Surface Warfare Center (NSWC) Crane in Crane,
Indiana. This Addendum IMR summarizes the additional work actions performed pursuant to the
requirements of the approved Full-Scale Operational Plan (FS-OP) [MK, 1998a] and the Quality
Assurance Project Plan for Full-Scale Operations, SoilsBioremediation Facility (FS-QAPP) [MK, 1998b].
This addendum covers field work at MFA which was performed by TolTest, Inc. from September 1999
through December 2000.

Background information regarding operations at NSWC Crane is summarized in the IMR for MFA [MK,
2000]. This Addendum to the IMR documents the excavation and treatment of 596 tons of impacted soil
and 210.5 tons of rejects (rocks and soil mixture) from MFA, and the backfilling of the apprOXimately 1,575
tons of generated compost that was performed at MFA after the completion of the supplemental toxicity
testing of aged compost. The results of the supplemental toxicity testing are provided in the Supplemental
Toxicity Report, Full-Sca/e Bioremediation, NSWC Crane [Toltest, 2001].

1.1 SCOPE OF WORK

The scope of work for the additional Interim Measures (1M) work completed at MFA included:

• Excavation of explosives-contaminated soil identified in the site characterization, screening of the
material, and transportation of the screened soil to the Biofacility for treatment

• Field screening during excavation to assist in determining the extent of contamination
Confirmatory sampling after excavation was completed to document site conditions
Treatment of the contaminated soil at 'the Biofacility through composting, including process
monitoring of the material during treatment
Confirmation sampling of the treated material to ensure that it had met the cleanup objectives

• Transportation and backfill of the treated compost at MFA
Confirmation sampling (re-sampling) of the treated material to ensure that it had met the
residential cleanup objectives

Field clarification requests (FCRs) were generated to modify, clarify, and/or revise elements associated
with the work. Table 1-1 references all pertiment FCRs for MFA and Appendix A of this Addendum
contains FCR-FS-029 Rev. 1.

1.2 REPORT ORGANIZATION

This report is organized into nine sections and includes ten appendices. Section 1.0 provides a brief
introduction of the site and identifies the scope of work covered by this report. Section 2.0 identifies and
discusses the applicable site and regulatory compliance issues associated with the work. Section 3.0
provides a summary of the work performed at MFA including the excavation activities and confirmation
sampling. A summary of the Biofacility composting operations is provided in Section 4.0. Information on
disposition of treated compost soil is provided in Section 5.0. Details of the quality control (QC) checks
performed during full-scale operations, including data QC, are included in Section 6.0. A summary of
safety and industrial hygiene sampling and monitoring is provided in Section 7.0. Conclusions and
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recommendations of full-scale operations at MFA are summarized in Section 8.0. A list of reference
documents is provided in Section 9.0.

Pertinent information is provided in the following appendices: •
Appendix A­
Appendix B­
Appendix C ­
Appendix D­
Appendix E­
Appendix F­
Appendix G­
Appendix H­
Appendix 1-

Appendix J -

Field Clarification Requests
Waste Disposal Documentation
Initial Characterization Sample Grid Location Drawings
Grid Excavation Sampling Summary
Initial Characterization Sample Results
Surveyed Drawings
Post-Excavation Sample Grid Location Drawings
Post-Excavation Sample Results
Windrow Recipes, Field Monitoring Results, and Day Zero/Day Last Sample Results
Summary
Backfill Grid Location Drawings

TABLE 1-1
SUMMARY OF MFA FIELD CLARIFICATION REQUESTS

NSWC CRANE BIOREMEDIATION FACILITY

FCR- Date Location Description
FS-# Issued

023 8/3/99 IMR Rept Clarification of reject pile from soil screening at MFA
Allowed mixing of short windrows N-192 and N-197
containing rejects (rocks and soil mixture) with front-end
loader instead of SCARAB.

025 1/19/00 IMR Rept Revised handling procedure for rocks screened out of
Rev. 1 excavated soil.

027 2/1/00 IMR Rept Combines requirements for Excavation Completion Report
and Compost Completion Report into one IMR.

029 9/29/00 Addendum Allows resampling of staged industrial windrows from
Rev. 1 MFA and MFB that did not meet residential cleanup

objectives.

•
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2.0
REGULATORY COMPLIANCE

Regulatory and site compliance issues involved in the operations at MFA and the Biofacility were
discussed in the IMR for MFA [MK, 2000]. No new regulatory issues were addressed as part of the work
associated with this addendum.

NSWC Crane - SWMU 12/16
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3.1

3.1.1

3.0
MFA SITE OPERATIONS

INITIAL CHARACTERIZATION SOIL SAMPLING

Sample Locations

Pre-excavation sampling was completed and reported in the IMR for MFA [MK, 2000]. No additional pre­
excavation sampling was performed at MFA after the IMR Report was issued.

Initial Characterization Samples (ICS) were collected from 203 grid sections, and results of the ICS
samples are shown in Appendix C of the IMR for MFA [MK, 2000].

3.1.2 Sample Collection and Analysis

Samples were collected, analyzed, and reported in the IMR for MFA [MK, 2000]. Table D-1 in Appendix D
of the IMR Report identifies allieS collected at MFA by grid section.

3.1.3 Sampling Data Summary
.

ICS results were summarized in the,IMR forMFA [MK, 2000] on Table E-1 in Appendix,:E.:.,

,"' , , ' 3.2 SOIL EXCAVATION, SCREENING,'AND TRANSPOR",(ATION,~"" '; O' :: :"0,\,::::', ',: ..

, f t, •

'-~'(:'" .
, .: - .. ' . ~~. ,

• ,J', ~;" :

". '~~"

•-... ,
" I

; '..Soil excavation was performed ,n,ear'E3uildings 1~3 ,and. 15~: ~,f)d inclucle;d th,El17. ~~m~ir)in9,grid s~ction~,·, .
., (23, 24, 26,.29,38: 34,.:.15; 3?,3.~, 40, 131,'1~,~, 133,:135, .1D, 172" .i7.~)rth,ar.~~r~: note~~cav,atel~as p<;:lrt
.ofthe initiaUnteriin.l\leClsures, du~ to,pElr;lding soil toxicity:dis~ussions with- th~.lI.S.J:PA. ,$uryeyed.... ' . ~

drawings.of·t~ese areas'prior to excavation are included in Appendix·F~of thi$,rAdden.du·m... Soil ex<:;~vation
and screening resu~edin.Augu~t 2000.' All excavated so.ii was screened.Jo:removeove~sizedmaterial'
(1 Yz-inch or larger) prior to tr:anspo'1 to the Biofacility. This was to ensu.re that the' soil to be treated was
ho.mogenous ?o that the composting operation would be effective. Excavated soil was loaded into the soil
screening equipment using a backhoe or loader.. A step-by-step procedure for soil screening'is provided
in Field Standard Operating Procedure (SOP) 1.0 in Appendix D of the FS-OP [MK, 1998a].

Oversized material was separated into soil clods, vegetation, and rock. Soil clods and vegetation were
spread out, allowed to sufficiently dry, then pulverized and re-screened, and incorporated into windrows.

~". ~rhe'rocks'Were·washed;""as'described·in-SeGtion=J:6~·and"baekfiIIed;=-o:~=-~~ ••-, c ,

Table 3-1 shows the quantity of soil that was excavated and screened at MFA August 2000 through
December 2000. In August 1999, excavation ceased and was restarted in August 2000 after completion
of the supplemental toxicity testing of treated composted soil. The toxicity testing procedure for the
compost was submitted to U.S. EPA in April 2000 as a revision to Appendix G of the FS-QAPP [MK,
1998b]. Additional details were added to the procedure in June 2000.

NSWC Crane - SWMU 12/16
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TABLE 3-1
SOIL EXCAVATION AND SCREENING QUANTITIES

NSWC CRANE MFA

Quantity of Material
Excavated and

Screened1

(Tons) Cumulative Quantity
Month (Tons)

Previously Reported through
August 1999 20,238

August 2000 211 20,449

September 2000 537 20,986

October 2000 59 21,045

•

Notes:

1- Quantities are taken from Quarterly Interim Progress Reports based.on actual scale weights of
soil trucked to,the Biofacility.

3.3 IN-PROCESS EXCAVATION SOIL SAMPLING ' ... , . '

Soil samples were collected.duringexcavation activities at- MFA·to assist thefield'creWj in determining the .
.extent of excavation required at each grid section. Field screening test kits were' used to t~st:

.cyclotrimethylene.trinitramine (ROX) levels in the in-process soil samples:toprovide:quickJield screening.,". ' •..
results. Soil sampling during excavation was performed as speCified in the Soil Excavation Plan,
Appendix E of the FS-OP [MK, 1998a). Two composite samples were collected from each grid section for
field screening with the test kits. One sample was collected from the base of the excavation and one from
the sidewalls. If thefieled screening indicated that concentration of ROX was greater than industrial
cleanup levels, subsequent layers of contaminated soil were removed until field screening indicated
acceptable concentrations of explosives (below the industrial cleanup objectives) or physical impediments
(buildings, railways, roadways, utilities, etc.) were encountered. Table 3-2 identifies the grid sections that
were not excavated to the cleanup goals after the subsequent work described in this addendum and the
reason,why=there=was,noladditionakexcaYatioJl.~- ·_~c=~~··,·~ ..._.._-_.- .... ~_' ._ . ._. __ .. .

3.4 POST-EXCAVATION CONFIRMATION SOIL SAMPLING

Post-excavation confirmation soil samples (PES) were collected, following excavation and field screening,
to determine the levels of SWMU-specific contaminants remaining in the soil. PES were collected by
TolTest and included one composite sample from the base of each grid section and one composite
sample from each 20 foot section of sidewall. Samples were analyzed for contaminants that were
detected above the industrial cleanup objectives in the ICS. The samples were analyzed as spefified in
the Soil Excavation Plan, Appendix E of the FS-OP [MK, 1998a). analysis was performed by an off-site
laboratory. Table 0-1 in Appendix 0 identifies the PES collected from each grid. Appendix G includes
grid location drawings that show the results of the post-excavation samples with respect to the cleanup
goals. PES results are included in Appendix H.

3.5 EQUIPMENT DECONTAMINATION

NSWC Crane - SWMU 12/16
Removal and Bioremediation of MFA Material
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•

After equipment was no longer required at MFA, it was decontaminated prior to being transported to
another site (with the exception of equipment going to MFS'from MFA since contaminants were the same
- see FCR 18 included in IMR [MK, 2000]). All decontamination fluids were collected and used for
moisture conditioning of windrows at the Siofacility.

3.6 ROCK WASHING

The procedure described in FCR 14, and included in the IMR [MK, 2000] was followed for rock washing.
The rocks were washed with a high-pressure-Iow-volume sprayer to remove all visible soil contamination.
The rocks were then returned to the bottom of an open excavation within the same SWMU and covered
with no less than two feet of finished compost. The rinse water was used for moisture conditioning of the
windrows.

TABLE 3-2
SUMMARY OF GRIDS NOT EXCAVATED TO CLEANUP GOALS

NSWC CRANE MFA

Grid Building Approximate Depth of Reason Soil Not Excavated to Cleanup Goals
Section Location Excavation

2 153/154 14 feet Encountered blast wall footer

3 153/154 14 feet Encountered blast wall footer

4 153/154 2 feet Encountered utility lines

5 153/154 2 feet Encountered bedrock

10 158/159 14 feet Encountered blast wall footer

11 158/159 14 feet Encountered blast wall footer

12 158/159 2 feet Encountered utility lines

17 153/154 2 feet Railroad track prevented further soil removal

27 153/154 14 feet Soil left in place was structural support for a steam
ofeet (under supports) line

28 153/154 14 feet Soil left in place was structural support for a steam
ofeet (under supports) line

56 158/159 14 feet Soil left in place was structural support for a steam
ofeet (under supports) line

58 158/159 14 feet Soil left in place was structural support for a steam
ofeet (under supports) line

59 158/159 2 feet Encountered utility lines

62 158/159 14 feet Encountered blast wall footer

63 158/159 2 feet Encountered utility lines

64 158/159 14 feet Encountered blast wall footer

65 158/159 14 feet Encountered blast wall footer

NSWC Crane - SWMU 12/16
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TABLE 3-2 (Continued)
SUMMARY OF GRIDS NOT EXCAVATED TO CLEANUP GOALS

NSWC CRANE MFA

Grid Building Depth of Excavation Reason Soil Not Excavated to Cleanup Goals
Section Location

72 152 19 feet Encountered footer

103 157 10 feet Soil was excavated to a depth of 10 feet.
Excavation ceased per direction from NSWC
Crane ECOTR

106 157 19 feet (near blast wall) Encountered overhead conveyor footers
2 feet (in flat area)

126 153/154 2 feet Encountered lightning mast footers

127 153/154 14 feet Encountered blast v.:all footer

128 153/154 2 feet Encountered lightning mast footers

134 153/154 2 feet Encountered utility lines

149 158/159 2 feet Encountered utility lines

150 158/159 2 feet Encountered utility lines

200 153/154 2 feet Encountered bedrock

202 153/154 2 feet Encountered bedrock

203 153/154 2 feet Encountered bedrock

•

•
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4.0
BIOFACILITY COMPOSTING OPERATIONS

Explosive impacted soil excavated from MFA was treated in the Biofacility by composting to microbially
degrade the explosive compounds in the soil. Organic amendments (chicken manure and straw) were
mixed with the contaminated soil in windrows to form the compost. The amendments served as a carbon
source for the microorganisms that were capable of degrading the explosives. The availability of organic
materian and inorganic nutrients (such as nitrogen and phosphorus), temperature, moisture content, pH,
and oxygen availability in the compost were optimized in order to enhance the process. Microbial activity in
the soil was stimulated by heat that was generated and contained in the compost matrix. A full description
of the composting operation process is provided in Section 5.0 of the approved FS-OP [MK, 1998a).

Section 4.1 describes maintenance and repairs of the Biofacility. Section 4.2 describes the supply and
storage of the amendments. Section 4.3 describes the windrow construction process. Section 4.4
describes the monitoring of various constituents/properties in the soil to ensure optimum conditions were
maintained and to track the progress of the treatment. Section 4.5 describes the monitoring of explosives in
the treated soil.

Enough contaminated soil was excavated from MFA during this phase of work to form five windrows,
bringing the total number of windrows to 107 for MFA. All windrows successfully achieved either the
residential or industrial cleanup goals for the constituents of concern. Approximately 21,174 tons of soil
were processed during the initial work at MFA and a subsequent 887 tons were later processed as
discussed in this addendum resulting in a total of 22,061 tons. The quantities of soil processed are field
estimates based on the number of loads of soil used to create each windrow, while quantities of soil
excavated (Table 3-1) are actual scale weights. This accounts for the apparent treatment of more soil than
was excavated. An additional five windrows which were disposed of in the staging area were resampled.
The results of this re-analysis demonstrated that these staged windrows met residential cleanup criteria and
were left in place at the staging area. Results of this re-analysis are provided in Appendix I.

TolTest closely monitored the bioremediation of the windrows with the use of available data, including field
test kits, to determine when windrows reached cleanup goals and Day Last confirmation samples could be
collected. This minimized the lengths of the biodegradation periods. Table 4-1 provides a summary of all
windrows, including amendment quantities, process duration, and treatment level attained (industrial or
residential).

4.1 BIOFACILITY MAINTENANCE AND REPAIRS

Routine maintenance and housekeeping activities were performed at the Biofacility. General building
cleanliness was maintained during full-scale operations by using a front end loader and/or a skid steer
loader to collect stray compost materials and reform the piles, as necessary. Brooms and shovels were
used in inaccessible areas. Any ponded liquid inside the buildings was manually moved to the sump within
24 hours. Throughout operations, windrows were kept segregated, well-formed, and identified with signs
containing the windrow number and date formed. Any ponded liquid on external asphalt surfaces was
manually moved to the retention ponds within 24 hours.

Inspections of Biofacility buildings and associated structures were performed on a quarterly basis. Items
found to be deficient were repaired or scheduled for repair at the earliest available period. Special attention
was paid to specific items such as checking for settlement cracks in the Biofacility building floors and leaks
in either storm-water retention pond liners or compost buildings. The Biofacility building floors and sumps
were inspected for new cracks between bUilding compost cycles in addition to the quarterly inspection. Any
new cracks were scheduled fofrepair.

NSWC Crane - SWMU 12/16
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TABLE 4-1
MINE FILL A SOIL WINDROW TREATMENT/BACKFILL SUMMARY

195

192
194

ICKen Iota
Manure Straw Windrow Process Date

Soil Qty.2, Qty.2 Qty.2 Qty.2 Duration Backfilled/
5 (tons) (tons) (tons) (tons) Day Zero Day Last (days) Level Attained3 Placed Disposal Location

110.0 57.9 25.0 192.8 10/11/00 10/25/00 14 Residential 1/3/01 Dirt Pile Bldg 153
232.1 115.4 50.4 397.8 10/18/00 11/6/00 19 Residential 1/3/01 Dirt Pile Bldg 153
232.1 114.3 48.6 395.0 10/19/00 11/10/00 22 Residential 1/3/01 Dirt Pile Bldg 153
110.0 57.6 24.7 192.3 11/7/00 11/27/00 20 Residential 1/3/01 Dirt Pile Bldg 153
203.1 115.5 49.5 397.1 11/15/00 12/6/00 21 Residential 1/3/01 Dirt Pile Bldg 153
232.1 109.0 49.2 390.3 7/28/99 10/24/00 454 Residential 1/31/01 B-154 Old Screener Site
81.2 40.0 17.6 138.9 7/29/99 10/25/00 454 Residential 1/31/01 B-154 Old Screener Site

232.1 113.0 50.0 395.1 8/10/99 10/26/00 443 Residential 1/31/01 B-154 Old Screener Site
232.1 107.0 46.4 385.5 8/18/99 10/23/00 432 Residential 1/29/01 B-154 Old Screener Site
75.4 46.0 19.9 158.7 8/19/99 10/25/00 433 Residential 1/29/01 B-154 Old Screener Site
887 461 198 1575 19.2

21,174 10,612 5,238 37,024

22,061 11,073 5,436 38,599

198

93
92

98

102
101

197

Windrow'

Re-sampled
Re-sampled

TOTAL

Re-sampled
Re-sampled

Re-sampled

PREVIOUS TOTAL
FROM MFA IMR
REVISEDiOiAL
FROM MFA
IMR+ADDENDUM

Notes: 1) Windrows constructed and processed by TolTest
2) Quantities are taken from the Record of Recipe Worksheets included in Appendix I with pounds converted to tons, rounded to
the nearest ton. Quantities of soil are estimated.
3) Level attained is for most commonly detected explosive contaminants (HMX, RDX, TNT)
4) Average does not include 30% loading windrow, control windrow, or re-sampled staged windrows.
5) Estimated soil volume takes into account some soil that was used from MFB in the formation of windrows. For Windrow M­
198 soil quantity = 203.1 tons/40 loads of material x 35 loads from MFA. For Windrow N-102 soil quantity = 75.4 tons/ 16 loads
of material x 13 loads from MFA.
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4.2 AMENDMENTS SUPPLY AND STORAGE

The compost mix used in full-scale operations included chicken manure and straw amendments that were
added to the soil. Amendments were brought to the site and stored in the asphalt-paved amendment
storage bins at the Biofacility. Table 4-2 summarizes the quantities of amendments received and used.

All trucks were weighed off-site, and verified prior to offloading of amendments on the truck scale at the
entrance of the Biofacility. Most amendments were stored in the asphalt-paved amendment storage
area. The straw field to the south of the Biofacility was used for long-term storage of straw.

Chicken manure was trucked to the Biofacility on an as-needed bases. The manure was from hens and
contained approximately 1% feathers, eggs, or other natural impurities and was free of bedding material.
All manure was delivered in bulk to the amendment storage area within one week prior to loading the
windrows to ensure quality of freshness of the amendment and to avoid potential odor and leaching
problems.

4.3 WINDROW CONSTRUCTION AND MAINTENANCE

The compost mix used in the Biofacility full-scale operations consisted of 25% soil, 15% chicken manure,
and 60% straw by volume. Amendments were loaded on a volume basis using a center-pivot loader into
a tractor-powered grinder/mixer unit as described in SOP 3.0 of Appendix D of the FS-OP [MK, 1998a].
The mixer then homogenized each load by mixing for 10 to 15 minutes. Water was added for dust control.
The amendment blend was unloaded from the grinder/mixer unit through a side-mounted discharge
conveyer forming a windrow approximately six feet high and 12 foot wide. The grinder/mixer then
returned to the amendment storage area for reloading. This process continued until a windrow
approximately 250 to 270 feet long was formed. A second windrow, adjacent to and partially overlapping
the first windrow was then loaded into the building. This formed a single, larger windrow approximately 20
feet wide with two peaks 6 feet high. A full description of the windrow formation procedure is provided in
SOP 4.0 of Appendix D of the FS-OP [MK, 1998a]. After the amendment blend was loaded in the
building and shaped, stockpiled screened soil was delivered to the compost windrow in covered trailers or
by loader bucket. The soil was loaded on a volume basis. A full description of the transport and loading
of soil into the windrow is provided in SOP 5.0 of Appendix D of the FS-OP [MK, 1998a]. Records of
recipes for the formation of each windrow formulated with explosive compound contaminated soil are
provided in Appendix I of this IMR. The quantity of amendments used in each windrow is summarized in
Table 4-1 and Table 4-2 shows the quarterly cumulative amount of amendments used.

After the soil was loaded into the windrows, the windrow/compost turning machine (SCARAB Gil) mixed and
reformed the windrow to a pile approximately 20 feet wide and six feet tall. The SCARAB Gil generally
made at least two or three passes during initial windrow construction to assure thorough mixing.
Following formation, windrows were turned on a daily basis as described in SOP 6.0 of the FS-OP [MK,
1998a]. Water was added, as needed, to maintain optimum moisture levels (see Section 4.4.3).

Full-scale windrows generally extended the length of the Biofacility building and were 250 to 270 feet in
length. Occasionally lengths and total volumes of soil and amendments were modified for operational
reasons. In the case of Windrows 192 and 197, smaller windrows were formed and turning was
performed using the front end loader due to rock content in the windrows.
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TABLE 4-2
AMENDMENT QUANTITIES RECEIVED AND USED

NSWC CRANE BIOFACILITY

Quantities Cumulative Operation TolTest TolTest
Through Pending Operation Operation Cumulative
August Toxicity Third Forth

1999 Testing Quarter Quarter
Sept., 1999 Sept. - Dec. Jan. - Mar.
- Aug. 2000 2000 2001

Chicken 10,612 tons 0 461 0 11,073 tons
Manure
Used

Straw Used 5,226 tons 0 198 0 5,424 tons

•

•
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The full scale windrows were monitored in 15 locations, as described in Section 4.4, in order to assess
oxygen, temperature, pH and 'explosive concentrations. The 15 locations included five cross-sections
through the windrow with three depths at each cross-section. Half-sized windrows were monitored in six
locations to assess oxygen, temperature, pH, and explosive concentrations. The six locations included
two cross-sections through the windrow with three depths at each cross-section as described in FCR-013
included in Appendix A of the IMR [MK, 2000).

During full scale operations of MFA, 102 windrows achieved Day Last status during the initial operation
and another five achieved Day Last status during the additional Biofacility operation.

4.4 WINDROW TREATMENT FIELD PROCESS MONITORING

Process monitoring of each windrow included the daily monitoring of oxygen and temperature both prior to
and after windrow turning with the SCARAB®. In addition, moisture levels and pH were monitored
periodically with field instruments to demonstrate acceptable conditions for biological degradation. Field
test kits were used to monitor the levels of explosive contaminants in the compost. Monitoring locations
and frequencies for each of these parameters are described in Section 6.0 of the FS-OP [MK, 1998a). All
field instrumentation was calibrated daily prior to use. A summary of the monitoring data is provided, by
windrow, in Appendix I.

4.4.1 Temperature

Temperature was monitored during soil treatment, as it is the primary indicator of successful thermophilic
composting. The process goal was to maintain average windrow temperatures near 55°C during
treatment. Temperature decreasing over time to below 50°C is viewed as an indicator that a windrow is
nearing the end of its operation [Weston, 1993).

During full-scale operations, windrow temperature was monitored twice daily, before and after windrow
turning. Temperature readings were taken using a hand-held temperature probe at six monitoring
locations at each of the cross sections (3, 5, 7, 9, and 11) as described in Section 4.0 of the FS-QAPP
[MK, 1998b). Ambient air temperature and humidity inside the buildings were monitored daily using
gauges mounted inside each building..

4.4.2 Oxygen

Oxygen levels approaching ambient atmospheric conditions, or about 20%, are preferred in a compost
windrow, and 5% is considered the minimum for rapid compost degradation. Oxygen levels below 1%
indicate anaerobic conditions. If sufficient oxygen levels are not maintained, proper microbial degradation
may not occur, thermophilic temperatures may not be maintained, and putrefaction of organic matter may
occur. During pilot scale operations, it was found that anaerobic conditions commonly exist in a compost
windrow throughout most of each day depending on the density of the compost and the moisture content.
As the compost degrades, the porosity is reduced which reduces the available oxygen. The windrows
were turned daily to help increase the oxygen levels in the compost.

Like temperature, oxygen levels were also monitored twice daily both before and after windrow turning
was performed. A hand-held probe was used to measure oxygen at the same locations used for the
temperature measurements. .

4.4.3 Moisture

As discussed in the FS-OP [MK, 1998a), the operating goal for composting moisture content was 40 to
60% maximum water holding capacity (WHC). Moisture level monitoring was performed three times per
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week after windrow turning to determine if moisture addition was required to maintain the operating goals. •
Moisture levels were not monitored in 192 and 197 due to the rock content. Visual inspections were
performed and moisture was added when appropriate.

One composite sample per cross-section, composed of three discrete samples, was collected for moisture
level determination. These samples were analyzed to determine the maximum water holding capacity
(WHC). The WHC is the ratio of the mass of water retained in the sample compared to the mass of water
retained in the sample at saturation.

Based on the results of the moisture monitoring, water was added during the windrow mixing stage, as
necessary, to maintain moisture conditions in the operating goals. Moisture was added to the windrows
by using a spray grrom attached to a portable water tank. At no time during operations was leachate
observed from any of the windrows.

4.4.4 pH

During the initial composting operation at MFA as documented in the IMR [MK, 2000] pH monitoring was
performed until sufficient data had been obtained to accurately predict the resultant pH. As a result,
weekly monitoring of the pH was discontinued and was not required during this subsequent composting
activity at MFA.

4.4.5 Explosives

Field screening was performed at least weekly to monitor the RDX levels of each windrow being
processed. Each sample represented a composite of the three sampling locations from each cross­
section.

4.5 EXPLOSIVE CONTAMINANT LABORATORY SAMPLES

Explosives were the only contaminants that exceeded the industrial cleanup goals in the ICS, therefore,
explosive compounds were the only parameters that reqUired laboratory analysis during windrow
treatment. Samples were collected for laboratory analysis following treatment (Day Last). Day Last
samples were collected to confirm that the cleanup goals had been achieved when field screening for
explosives indicated RDX readings were below detectable levels.

For each windrow, samples were collected from three locations in each of five cross-section areas across
the windrow for a total of 15 locations. Samples were collected in glass jars, placed in a cooler or
refrigerator and shipped to an off-site laboratory for analysis of explosives for confirmation purposes.
Southwest Laboratories of Oklahoma performed analysis by Method 8330 according to SOP provided in
Appendix C of the FS-QAPP [MK, 1998b]. Shipping and handling procedures are detailed in Section
4.3.4 of the FS-QAPP.

Analytical results of all explosives analyzed on Day Last are included, by windrow, in Appendix I.
Average results for cycloteremethylenetetranitramine (HMX), RDX and TNT are summarized on Table 4­
3, by windrow as well as the Cleanup levels for these compounds. Residential cleanup levels for
explosive compounds were achieved for all windrows and can be found in Table 4-3.

•

•
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TABLE 4-3
AVERAGE RESULTS FROM EXPLOSIVE CONTAMINANT MONITORING

BIOREMEDIATED SOIL FROM MFA- NSWC CRANE

MFA - New Windrows
Windrow 192 Windrow 194 Windrow 195

Day 0 Day 14 Day 0 Day 19 Day 0 Day 22
HMX 0.34 0.45 0.46
RDX 0.95 0.6 0.43
TNT 0.47 0.56 0.48

Windrow 197 Windrow 198
Day 0 Day 20 Day 0 Day 21

HMX 0.26 0.54
RDX 0.24 1.08
TNT 0.48 0.43

MFA - Re-Sampled Windrows
Windrow 92 Windrow 93

Day 0 Day 6 Day 454 Day 0 Day 6 Day 454
HMX 6.8 2.4 0.55 3.9 3.3 0.46
RDX 16.8 4.4 0.64 15.8 5.5 0.41
TNT 1.3 0.3 0.47 0.4 0.5 0.48

Windrow 98 Windrow 101
Day 0 Day 7 Day 443 Day 0 Day 9 Day 432

HMX 7.2 2.2 0.42 8.9 2.4 0.63
RDX 30.1 5.3 0.6 48.8 6.5 1.06
TNT 33.6 0.2 0.48 2.6 1.1 0.48

Windrow 102
Day 0 Day 14 Day 433

HMX 26.6 2.9 0.74
RDX 258.1 16.3 1.92
TNT 19.7 0.9 0.40

Cleanup Goals for Selected Explosive Compounds

Residential Clean up Goal Industrial Clean up Goal
(mg/kg) (mg/kg)

HMX 3,300 34,000
RDX 4.0 17
TNT 15 64
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5.0
DISPOSITION OF TREATED COMPOST SOIL AND DECONTAMINATED ROCKS

5.1 TREATED COMPOST SOIL

Once laboratory analytical data verified that treatment goals were met for a windrow of treated compost
soil, a loader transferred the treated material directly from the Biofacility building to semi-tractor live­
bottom trailers. The trailers were free of contaminated soil prior to loading the treated material. Following
loading, each truck was covered with a tarp and decontaminated before exiting the Biofacility. The treated
soil was transported back to MFA and placed in the permanent storage area and in grids located on the
backside of Building 154. Table 4-1 identifies the location(s) where each windrow of material was
transported following treatment. Drawings showing the grid locations where windrows were backfilled are
included in Appendix J. Final survey drawings of the work areas after completion of backfilling are
included in Appendix F.

After backfilling, very little erosion occurred because a crust formed on the surface of the compost. If
seeding did not take place shortly after placement of the windrow, a top dressing of fresh co"mpost was
spread prior to seeding.

5.2 DECONTAMINATED ROCKS

Following decontamination, rocks that were screened out of the excavated soil were returned to the
bottom of an open excavation within the same SWMU where they were excavated. Rocks were covered
with no less than two feet of finished compost. Backfill drawings in Appendix J show where the rocks
were placed.
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6.0
QUALITY CONTROL

QUALITY CONTROL FIELD INSPECTIONS

•

•

QC inspections included excavation site operations, composting operations, sampling activities, field test
kit analyses, and facility maintenance. QC checks were performed at required intervals using the field
inspection checklists provided in Appendix F of the FS-OP [MK, 1998a]. Copies of all inspection records
are maintained at the Biofacility office.

Occasional minor deficiencies were noted during inspections and subsequently corrected. Typical
findings included items such as retention pond levels with less than two feet of freeboard remaining
immediately after a major rain event.

6.2 DATA QUALITY CONTROL

Various data QC methods were utilized to verify the usability of samples collected and submitted for
laboratory analysis (PES and windrow contaminant monitoring samples (Day Last)). All samples for
windrow monitoring were analyzed by Southwest Laboratory of Oklahoma, Inc. and most of the PES
were analyzed by Severn-Trent, Inc. of California. All data submitted for laboratory analysis were verified
by reviewing chain-of-custody records, sample extraction records, analytical holding times, requested
turnaround times, sample data in comparison to QC data and reporting requirements. Additionally, 10%
of the data were validated by TolTest, Inc. The data were compared with field and laboratory QC sample
data to assess its usability. Sections 6.2.1 and 6.2.2 below summarize the field and laboratory QC
methods employed, respectively. Sections 6.2.3 through 6.2.5 summarize the findings of the field and
laboratory QC for the various types of project laboratory data.

6.2.1 Field Quality Control

Field QC included field duplicates, trip blanks, field blanks and equipment rinseates. Analytical results for
these samples were evaluated to identify potential sources of error introduced during sampling,
transportation and storage.

Field duplicates were collected at a frequency greater than the one in twenty samples specified in Section
3.1.2 in the FS-QAPP [MK, 1998b]. Field duplicates are samples collected at the same time and in the
same location as the corresponding field sample, in order to qualitatively assess field precision. There
are no quantitative precision criteria specified in the FS-QAPP.

Trip blanks were submitted with coolers containing samples to be analyzed for volatile organic
compounds in order to evaluate the potential for cross-contamination during shipment to the laboratory.
The trip blanks were received from the laboratory in a sealed container containing organic-free water, held
intact at the site, and shipped back to the laboratory with the samples.

Field blaI1JLs_~!Jlple r~s.lJlt~JlVeJE?_E:l-.YJ3llJ.<'!!~_~lJo identify any ~()urces of com.amin_a~ioJ1_in the de-ionized rinse
water and/or general atmospheric conditions in the field. Field blanks for water analysis were collected by
pouring de-ionized water (from the same source used for sampling equipment decontamination) into
appropriate sample containers with sample preservative, as required.

Equipment rinse blanks were collected by rinsing decontaminated sampling equipment with de-ionized
water, collecting the rinse water in appropriate sample containers with any sample preservative required
by the analytical method, and then submitting the rinse water for analysis. Results are used to evaluate
the effectiveness of decontamination procedures in preventing sample cross-contamination .
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6.2.2 Laboratory Quality Control

The laboratory performed method blank, replicate, surrogate, laboratory control sample (LCS), laboratory
control sample duplicate (LCSD), sample matrix spike (MS), and sample matrix spike duplicate (MSD)
analyses to evaluate laboratory accuracy and precision according to the established EPA procedures.

Laboratory method blanks were prepared and analyzed with the samples in order to evaluate potential
target compounds or interferences from laboratory glassware, reagents and/or solvents used in the
preparation and analysis of samples.

Laboratory replicate samples are a second sample aliquot which the laboratory prepares and analyzes
concurrently with the sample to evaluate analysis precision.

Surrogate spikes are known amounts of non-target organic compounds, which are spiked into all samples
prior to sample preparation, in order to evaluate the efficiency of the organic sample preparation and
analysis.

LCS and LCSD are samples prepared in the laboratory, consisting of clean soil or water spiked with
known amounts of target analytes which are processed through the same preparation as field samples.
Evaluation of the spike recoveries, and the variability between the LCS and LCSD, gives an indication of
analysis accuracy and precision in a clean matrix.

•

MS and MSD are field samples that have been spiked with a known amount of target analytes and
processed through the preparation and analysis with the field samples. Evaluation of the spike
recoveries, and the variability between the MS and MSD, gives an indication of analysis accuracy and
precision in the sample matrix. MS/MSD accuracy and precision can be affected by concentrations of •
both target and non-target compounds present in the original field sample, as well as the matrix of the
sample itself.

6.2.3 Initial Characterization Samples (ICS)

All results of the ICS were collected, reported, and validated in the IMR for MFA [MK, 2000]. QC
summaries of both field and laboratory samples collected with ICS were reported in the IMR Report.

6.2.4 Post-Excavation Samples (PES)

PES were collected by TolTest following excavation and collection of in-process excavation samples to
determine the levels of constituents of concern remaining in the soil at each grid section.

A total of 75 PES and associated QC samples were collected by TolTest for laboratory analysis and
analyzed by Southwest Laboratory of Oklahoma, Inc. and Severn-Trent, Inc. of Sacramento, Calibornia.
All samples were received by the laboratory in acceptable condition, with custody seals, correctly
preserved, and with containers intact.

Field QC

Field QC samples collected with the TolTest PES included duplicates, trip blanks, field blanks and
equipment rinse blanks.

In analysis of duplicates, precision for volatile, metal, and explosive analyses varied from 0-75%. In all
cases, duplicate pairs showed analytes to either be both above or both below cleanup standards. •NSWC Crane - SWMU 12/16
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Trip blanks were submitted with all coolers containing samples to be analyzed for volatile organic
compounds (VOCs) in order to evaluate the potential for cross-contamination during shipment to the
laboratory. Acetone, a common laboratory contaminant, was detected in the trip blanks at concentrations
ranging from 16 ug/L to 180 ug/L. Sample concentrations of acetone ranged from non-detect to 130
ug/kg. These levels are significantly less than the cleanup targets for acetone at 8,800,000 ug/kg. This
the contamination has not adversely affected the interpretation of the data based upon sample
concentrations relative to the industrial treatment standards. It also should be noted that acetone was
detected in some of the method blanks analyzed by the laboratory indicating that the source of the
contamination may be within the laboratory. Method blank values for acetone were also well below
treatment levels. Other volatile compounds for these trip blanks were not detected above the reporting
limit. The laboratory reported headspace, or bubbles, in one of the trip blank samples associated with
the receipt of samples MFAPES 332 - 353. Since the laboratory prepares the trip blank and ships it to
field personnel, the laboratory has been notified of corrective measures to assure no headspace in trip
blank samples.

One rinsate blank was collected for these samples. All target compounds were found to be non-detect in
this sample.

Laboratory QC

The laboratory performed method blank, laboratory duplicate, surrogate, LCS/LCSD and MS/MSD
analyses to evaluate laboratory accuracy and precision according to the established EPA procedures.

Laboratory method blanks showed the presence of acetone, methylene chloride, xylene, aluminum,
barium, chromium, and lead. For all of these analytes, the corresponding samples had levels significantly
less than the targeted cleanup levels. Based on these findings, it is considered that the method blank
contamination did not adversely affect the interpretation of the data based upon field sample
concentrations relative to the industrial cleanup goals.

Laboratory duplicates and serial dilutions of the original sample were evaluated for metals analysis to
access analysis precision. The laboratory reported the aluminum results for samples MFAPES 354 - 365
with an "E" qualifier flag. The serial dilution was outside the control limits of 10% and per the Contract
Laboratory Protocol (CLP) all associated samples were flagged with an "E" qualifier. Corrective action
was not required and the sample results are considered a true value. Sample concentration levels were
significantly less than the clean-up goals and do not impact remediation work.

Surrogate recoveries were acceptable for all explosive analyses. Surrogate recoveries for volatile
compounds were acceptable. One sample, MFAPES 307,had a slightly high recovery for 1,2­
Dichloroethane-d4. The other surrogate recoveries for this sample were acceptable. The LCS/LCSD
surrogate recoveries were within limits, and the concentration of target analytes were magnitueds lower
than the cleanup levels, therefore analy results outside laboraotry QC limits do not adversely affect the
interpretation of the data.

The four sets of LCS/LCSD data for explosives,. metals, and volatile compounds with solid matrix were
acceptable. The LCS/LCSD data for explosives, metals, and volatile compounds with a water matrix
were generally acceptable. One set of data for the LCS water matrix showed that xylene was outside the
laboratory QC limits. The corresponding sample did not show evidence of the xylene analyte. The bias in
the recovery of this analyte for the LCS result outside laboratory QC limits would not significantly affect
the interpretation of the data since the detection levels of the analyte is significantly lower than the
cleanup objective. All other volatile compounds in the LCS were acceptable.

MS/MSD data for explosives, metals, and volatile compounds were generally acceptable. For MFAPES
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332-353, the HMX and RDX analytes were outside ac limits in the MS and MSD, and for samples
MFAPES 354 - 365, the aluminum recoveries were outside ac limits in the MS and MSD. However, the
corresponding LCS/LCSD results did meet ac limits for both groups of samples. In all instances where
the MS or MSD results did not meet laboratory ac limits, the corresponding LCS/LCSD results did meet
ac limits, thus indicating a matrix effect and not a problem with instrumentation or analytical technique.
Therefore, any MS/MSD results outside laboratory ac limits do not adversely affect the interpretation of
the sample data.

Conclusion

All ac data relating to PES samples collected by TolTest, except those noted above, are within laboratory
control limits. The ac data satisfy the project objectives. The data are found usable for the confirmation
of accuracy for the stated analyses.

6.2.5 Windrow Explosive Monitoring Samples

Windrow explosive monitoring sampling was performed by TolTest. As indicated in Section 4.5,
explosives were the only constituents of concern that exceeded the industrial cleanup goals in the ICS,
therefore, they were the only parameters analyzed during windrow treatment. Windrow samples collected
and submitted for laboratory analysis included only Day Last samples, collected after completion of
treatment. Day Last samples were collected to confirm that the cleanup goals had been achieved. Day
Last samples were collected after results from field screening test kits for explosives (RDX analysis) were
below industrial cleanup goals.

•

As stated in Section 4.5, samples were collected from 15 locations in each windrow. TolTest collected
Day Last samples for all windrows treated in this addendum.

A total of 125 Day Last samples were analyzed by Southwest Laboratory of Oklahoma, Inc. The compost •
samples collected for analysis were from windrows N-192, M-194, S-195, N-197 and M-198. Additional
samples were collected from windrows M-092, N-093, M-098, S-101, and N-102 which was from already
placed compost that previously met only industrial clean-up objectives. All samples were received by the
laboratory in acceptable condition, with custody seals and with containers intact.

Forty-seven percent of the Day Last samples were received at temperatures of 4 degrees Centigrade (OC)
± 2°C. Fifty-three percent of the Day Last samples were received at 0.1 °c to 2°C. Since none of these
samples were frozen, the results were not affected by the 1°C below the desired temperature range.

Field Quality Control

Field duplicates were collected and analyzed as a method of field data ac. Precision for explosive
analyses varied from 0-200%. This is not unexpected when considering the variable nature of the
compost matrix. Often various analytes were below reporting levels in a sample and above reporting
levels in the corresponding duplicate sample.

No rinse blanks of sampling equipment were obtained since all compost samples were collected by hand
while wearing nitrile gloves and without the use of field equipment.

Laboratory Quality Control

Method blanks, surrogates, LCS/LCSD and MS/MSD samples were used for laboratory quality control for
the windrow monitoring samples. •NSWC Crane - SWMU 12/16
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Laboratory method blanks showed no evidence of contamination above the analyte reporting limit.

The surrogate recoveries were acceptable for all samples analyzed for explosive compounds.

There was one set of LCS/LCSD data where QC results for 12 analytes were outside of laboratory control
limits. In this case, the LCS recovery results were outside limits but the corresponding LCSD sample was
within control limits for 11 of the 12 analytes, therefore, the impact on the sample data for those 11
analytes is minimal. The twelfth analyte, 4-NT, was outside of the laboratory control limits for both LCS
and LCSD. The corresponding samples showed no evidence of the 4-NT analyte and the QC data was
determined to be useable.

For the MS and MSD associated with samples BI0-N-197 Day 20, the 2-ADNT recoveries were outside
QC limits. 2-ADNT were not detected in the samples, and the corresponding LCS/LCSD recoveries for 2­
ADNT were within QC limits indicating a matrix effect.

The RDX recoveries were outside QC limits for the MS and MSD associated with samples BI0-S-101 Day
400. The corresponding LCS/LCSD recoveries were within QC limits for RDX suggesting a matrix effect.
Also, the average RDX value for these samples was well below the treatment standards, thus the impact
on the corresponding sample results was minimal.

Approximately 25% of the MS/MSD sets exhibited analytes slightly outside the limits in either the MS or
MSD. In all of these cases where the MS or MSD results did not meet laboratory QC limits, the
corresponding LCS/LCSD results did meet QC limits, thus indicating a matrix effect and not a problem
with instrumentation or analytical technique. Therefore, any MS/MSD results outside QC limits do not
adversely affect the interpretation of the sample data.

Conclusion

All QC data relating to Day Last samples collected by TolTest, except those noted above, are within the
laboratory control limits. The QC data satisfy the project objectives and the data are found usable for the
confirmation of accuracy for the stated analyses.
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7.1 GENERAL SAFETY

7.0
SAFETY AND INDUSTRIAL HYGIENE

•

•

Safety inspections continued to be performed in a regular manner during this additional work. No
significant findings of an imminent or serious nature were found. Immediate actions were taken to correct
any minor findings observed. Daily informal walk around safety inspections reinforced and improved the
worker safety performance.

7.2 INDUSTRIAL HYGIENE SAMPLING

During work activities associated with this additional work, no additional monitoring was performed.
Samples analyzed and reported previously in the /MR for MFA [MK, 2000] for airborne bacteria/fungi
(molds and yeast), ammonia, total dust, and airborne explosive compounds monitored similar conditions
that were present at the side during this additional work activity. No additional monitoring was necessary.
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8.0
CONCLUSIONS AND RECOMMENDATIONS

1M work at MFA including, identification, excavation, treatment, and backfilling/staging of explosives­
contaminated soil around Buildings 152, 153/154, 157, and 158/159 has been completed in accordance
with all relevant plans and plan modifications.

Work performed during the initial IMR work included excavation of impacted soil to the extent possible in
all areas identified by initial characterization sampling. The initiallMR work left 17 grid sections (23, 24,
26,29,33,34,35,36,38,40, 131, 132, 133, 135, 171, 172, and 173) near Buildings 153/154 which were
not initially excavated pending the completion of supplemental toxicity testing of previously treated
compost, as agreed to with the USEPA. All 17 of the above mentioned grids have been excavated,
treated and backfilled in accordance with all relevant plans and plan modifications.

In some of the grid sections that were excavated during the initiallMR work, explosive impacted soil
above the cleanup goals remains in areas where roads, railways, buildings, utilities or other permanent
physical structures prevented complete removal of the material. All excavated soil was successfully
treated at the Biofacility, by composting, to reduce the levels of contaminants of concern in the material to
below either the industrial or residential cleanup goals. Treated soil was returned to the site and used for
backfill. Compost which had been previously staged for future use has been re-sampled and meets
residential cleanup goals. This material has been left in place at the staging area. No future 1M work is
recommended for the sUbject areas at MFA.

As reported in the initiallMR [MK, 2000] results of ICS collected at MFA revealed levels of arsenic above
cleanup goals. Arsenic was not a contaminant of concern at the MFA site so it is assumed that the
detected levels represent a high background for this compound at the NSWC Crane facility. A
comparison of arsenic in soil at MFA to the Basewide Background Soil investigation Report for NSWC
Crane will be accomplished during the future MFA RCRA Facility Investigation.
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APPENDIX A

FIELD CLARIFICATION REQUESTS

(2 pages)
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Crane Naval Surface Warfare Center
TolTest, Inc.

fJOC Contract N622467-96-D-0052

FIELD CLARIFICATION REQUEST (FeR)

Delivery Order No.:
FC03

Dis osition of Sta ed Com ost

Subcontract No.:
N/A

FCRNo.:
FC03-FCR-FS029 Rev. 1

Pa e 1 of 1
Reference Documents:
Full-Scale Operational Plan for Soils Bioremediation Facility, March 1998 Rev. 2

uali Assurance Pro·ect Plan for Full-Scale 0 erations Soils Bioremediation Facili
Problem I Change Description:
There are currently 5 windrows staged at the Mine Fill A temporary staging area and 6 windrows staged at the Mine Fill B
temporary staging area. The average Day Final explosives results for these windrows were above residential cleanup goals but below
industriaLcleanupgoals.. Handling and disposal requirements for compost meeting industria:! cleanup goals are more restrictive than
for compost-meeting residential cleanup goals: this compost must either be -buned and covered with a minimum oftw"o feet of
compost meeting residential cleanup goals or be staged on and under plastic until a burial place becomes available. Excavation of
contaminated soil is nearly complete at both Mine Fills and there are not enough excavations deep enough to contain all of the
staged compost

Initiated Organization: - TolTest, Inc. Date: 9/29/2000
bv

Resolution:
t the discretion of TolTest Inc, each compost windrow at the staging areas may be sampled to determine if explosives degradation
s occurred such that residential cleanup goals have now been achieved. To gain access to the interior of the windrow for sampling

,purposes, a backhoe with a decontaminated bucket will be utilized to dig into the compost at 5 locations to a minimum depth of 5
'"- feet. Three grab samples will be obtained at each of the 5 locations at an approximate depth of 1 foot, 3 feet, and 5 feet. The

samples will be obtained from the face of the cut opened by the backhoe. The depths specified are perpendicular to the surface of the
pile. Using this procedure, 15 samples will be obtained which is the same number of samples required by the approved Quality
Assurance Project Plan for Full-Scale Operations Soils Bioremediation Facility (QAPP) when sampling a windrow at the Biofacility_
All analytical requirements, quality control samples (duplicates, MSIMSD), sample handling, and custody procedures will be
followed as outlined in the QAPP. Should analytical results show that residential cleanup goals have been achieved and the
windrows are moved from the staging areas, the location of their final disposition will be tracked and logged.

Appronl
by TolTes, -.

PM

Date: Approval b,·
ROICCINTR

or RPM

Approval by
EPD

..ECOTR:

s~:
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X~:~.. ~4:Jre-
Christme reeman

',,-,,,-

Regulator ApprovallNotification Recommended:
Yes i! No m
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FIELD CLARIFICATION REQUEST (FeR)

Dl!llvery Order No.:
FeO)

SUbCODtrut No.:
N/A

FCRNo.:
FC03-FCR·FS029 Rev.l

Page 1 of 1
Dispositioh o{Staged Compost
Reference D(I(umcnu;
Full-Scale Operational Plan for Soils Bioremediation Facility, March 1998 Rev. 2
Quality Assurance Project I)lan for Full-Scale OpcratioIl3 Soils Bioremediation Facility. July] 999 Rev. 3Problem / Change Description:
There are currel Ill)' 5 windrows staged at the Mine Fill A temporary staging area and 6 windrows staged at the Mine fib a temporarystaging area. Tile average Day Final explosives results for these windrows were above residential cleanup goals but below industrialcleanup goaJ=>. Handling and diS»OsaI requirtments for compost m.eeting industrial delll1up goals are more restrictive than forCutnpostmeetin/: residential cleanup goa'ls: thi5 compost must either be buried and covered with Ii minimum of two feel of c:o.inp~stmoeting rcsidenliaJ cleanup goals or be stased on and IUlder plastic until a burial pJllc;c becomes available. ~cavation ofCODlamilllltcd soil i.!I nearly complete at both Mloe Fills IU1d there are not enough excavations deep enough to eo.ntain all of the stagedcompost.

IDate: 9/2912000IOrganization: . To1Tes~ Inc.Initiated ISignature:
by

Resolutiop;
t the discretion ofToITcst Inc, each compost windrbw at the stBging areas may be sampled to determine if explosives degradationoccurred sue h that residential clelll1Up goals have now bcl.'Jl achieved. To gain aG~&S to the int~rior of the windrow for sampling--purposes, a bac:knoe with a decoTltam1nilt~ bucket wiU be u1:ili~l.'d to dig into the compost al 5 locations to a minimwn depth of Sfeet. Three grab slUIlples will be obtained at e;lch ofdle 510~tjonsat all appToximate deplh of I foot, 3 feet, and 5 feet Thesamples will be .,blained from the fa~ of the. cut opened by the backhoe. The dl!pths specified are perpendicular to thi! surface ofthepile. Using rhis Ilroceduce, JSsaDlpI~ wUl be obtained which is the same number of samples {'equired by the approved QualityAssurance PrOjCl I flan for Full-Scale Operations Soils Bioremediation Facili[)' (QAPP) wht:n sampJin, a windrow at the Biofac;ility.All analytical Telluirements, qualify control samples (dupliCllteS, MSIMSD), sample ha.tidling, and custody procedures will befollowed as out}i'led in the QAPP. ShouJd analytical results show that residential cleanup goals ba,,~ been achieved and thewindrows ClIO ml,ved from the staging areas. Iht: location of their tinal disposition will be tracked and logged.
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APPENDIXB

WASTE DISPOSAL DOCUMENTATION

No additional waste disposal was perfonned eXclusively during operations perfonned with this additional
work. Documentation has been provided in the initiallMR for MFA, or will subsequently be included in the

IMR forMFB.
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APPENDIXC

INITIAL CHARACTERIZATION SAMPLING GRID LOCATION DRAWINGS

No additional characterization sampling was perfonned during this additional work. All chacterization
samples pertaining to Building 153/154 were provided in the initiallMR for MFA.

• NSWC Crane - SWMU 12/16
Removal and Bioremediation of MFA Material
Interim Measures Reoort - Addendum 1 C-1 5129/2001



•

•

APPENDIX D

GRID EXCAVATION SAMPLING SUMMARY

(25 pages)
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.' •TABLE 0-1

MINE FILL A GRID EXCAVATION SAMPLING SUMMARY

NSWC CRANE

•
INITIAL CHARACTERIZATION POST - EXCAVATION POST· EXCAVATION (Add'i Excavation)

Resident. Indust. Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up

Grid Clean-up Clean- Levels Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels

Number ICS Site Sample 10 Met Up Met Exceeded PES Site Sample 10 Met Met Exceeded Sample 10 Met Up Met Exceeded

1 MPSICS01 X MPSPES05 X MFAPES153 X

MPSICS02 X MPSPES06 X X MFAPES154 X X

MFAICS293 X X

MFAICS294 X X

MFAICS295 X X

MFAICS296 X X

MFAICS297 X X

2 MPSICS03 X MPSPES07 X MFAPES155 X

MPSICS04 X MPSPES08 X X MFAPES156 X X

MFAICS298 X

MFAICS299 X X

MFAICS300 X X

MFAICS301 X X

3 MPSICS05 X MFAPES111 X

MPSICS06 X MFAPES112 X X

4 MPSICS07 X MFAPES113 X

MPSICS08 X MFAPES114 X X

MFAPES115 X

MFAPES116 X X

5 MPSICS09 X MFAPES121 X

MPSICS10 X MFAPES122 X X

MPSICS11 X

6 MPSICS12 X MFAPES077 X

MPSICS13 X MFAPES078 X X

7 MPSICS14 X MFAPES075 X X

MPSICS15 X MFAPES076 X X

8 MPSICS16 X X MFAPES071 X

MPSICS17 X MFAPES072 X X
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.1 •TABLE 0-1

MINE FILL A GRID EXCAVATION SAMPLING SUMMARY

NSWC CRANE

•
INITIAL CHARACTERIZATION POST - EXCAVATION POST - EXCAVATION (Add'i Excavation)

Resident. Indust. Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up

Grid Clean-up Clean- Levels Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels

Number ICS Site Sample 10 Met Up Met Exceeded PES Site Sample 10 Met Met Exceeded Sample 10 Met Up Met Exceeded

9 MPSICS18 X MFAPES079 X X·

MPSICS19 X MFAPES080 X X

MPSICS20 X

10 MPSICS21 X MFAPES175 X

MPSICS22 X MFAPES176 X X

11 MPSICS23 X MFAPES177 X

MPSICS24 X MFAPES178 X X

12 MPSICS25 X MFAPES181 X

MPSICS26 X MFAPES182 X X

13 MFAICS113 X MFAPES099 X X

MFAICS114 X X MFAPES100 X X

MFAICS115 X

14 MFAICS116 X MFAPES101 X
:

MFAICS117 X X MFAPES102 X X

MFAICS118 X

15 MFAICS50 X MFAPES149 X

MFAICS51 X X MFAPES150 X X

MFAICS52 X

16 MFAICS27 X MFAPES081 X

MFAICS28 X X MFAPES082 X X

MFAICS29 X X

17 MFAICS30 X MFAPES069 X

MFAICS31 X X MFAPES070 X X

MFAICS32 X

MFAICS33 X X

18 MFAICS34 X MFAPES067 X

MFAICS35 X X MFAPES068 X X

MFAICS36 X
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• •TABLE D-1
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY

NSWC CRANE

•
INITIAL CHARACTERIZATION POST - EXCAVATION POST - EXCAVATION (Add'i Excavation)

Resident. Indust. Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up
Grid Clean-up Clean- Levels Clean-up Clean-Up Levels . Remediation Site Clean-up Clean- Levels

Number ICS Site Sample 10 Met Up Met Exceeded PES Site Sample 10 Met Met Exceeded Sample 10 Met Up Met Exceeded

19 MFAICS37 X

MFAICS38 X X

MFAICS39 X X

MFAICS40 X

20 MFAICS41 X MFAPES027 X

MFAICS42 X X MFAPES028 X X
21 MFAICS43 X X

MFAICS44 X X

MFAICS45 X X

22 MFAICS46 X MFAPES029 X X

MFAICS47 X X MFAPES030 X X

MFAICS48 X X

MFAICS49 X

23 MFAICS53 X MFAPES314 X* . X*

MFAICS54 X X MFAPES315 X X

MFAICS55 X

24 MFAICS56 X MFAPES312 X* X*

MFAICS57 X X MFAPES313 X X

MFAICS58 X

MFAICS59 X

25 MFAICS60 X MFAPES310 X* X*

MFAICS61 X X MFAPES311 X X

MFAICS62 X X

MFAICS63 X

26 MFAICS64 X MFAPES308 X* X*

MFAICS65 X X MFAPES309 X X

MFAICS66 X

27 MFAICS67 X MFAPES284 X

30f25



• •TABLE D-1
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY

NSWC CRANE

•
INITIAL CHARACTERIZATION POST - EXCAVATION POST - EXCAVATION (Add'i Excavation)

Resident. Indust. Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up
Grid Clean-up Clean- Levels Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels

Number ICS Site Sample 10 Met Up Met .Exceeded PES Site Sample 10 Met Met Exceeded Sample 10 Met Up Met Exceeded

MFAICS68 X X MFAPES285 X X
MFAICS69 X

28 MFAICS70 X MFAPES282 X
MFAICS71 X X MFAPES283 X X
MFAICS72 X

29 MFAICS73 X MFAPES332 X· X·
MFAICS74 X X MFAPES333 X X
MFAICS75 X

30 MFAICS76 X MFAPES290 X X
MFAICS77 X X MFAPES291 X X
MFAICS78 X

31 MFAICS79 X MFAPES286 X
MFAICS80 X MFAPES287 X X
MFAICS81 X X
MFAICS82 X X

32 MFAICS83 X X MFAPES288 X X
MFAICS84 X X MFAPES289 X X
MFAICS85 X X

33 MFAICS86 X MFAPES340 X· X·

MFAICS87 X X MFAPES341 X X
MFAICS88 X X
MFAICS89 X
MFAICS90 X X :

34 MFAICS91 X MFAPES336 X· X·

MFAICS92 X X MFAPES337 X X
MFAICS93 X

35 MFAICS94 X MFAPES338 X· X·

MFAICS95 X X MFAPES338FD X· X·
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• •TABLE 0-1

MINE FILL A GRID EXCAVATION SAMPLING SUMMARY

NSWC CRANE

.'
INITIAL CHARACTERIZATION POST - EXCAVATION POST· EXCAVATION (Add'i Excavation)

Resident. Indust. Clean-Up Resident. ' Indust. Clean-Up Further Resident. Indust. Clean-Up

Grid Clean-up Clean- Levels Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels

Number ICS Site Sample 10 Met Up Met Exceeded PES Site Sample 10 Met Met Exceeded Sample 10 Met Up Met Exceeded

MFAICS96 X MFAPES339 X X

36 MFAICS97 X MFAPES342 X* X*

MFAICS98 X X MFAPES343 X X

MFAICS99 X

37 MFAICS100 X MFAPES298 X MFAPES344 X* X*

MFAICS101 X X MFAPES299 X X MFAPES345 X X

MFAICS102 X

MFAICS103 X

38 MFAICS104 X MFAPES346 X* X*

MFAICS105 X X MFAPES347 X X

MFAICS106 X

39 MFAICS107 X MFAPES294 X

MFAICS108 X X MFAPES295 X X

MFAICS109 X

40 MFAICS110 X MFAPES348 X* X*

MFAICS111 X X MFAPES349 X X

MFAlCS112 X

41 MFAICS126 X MFAPES017 X

MFAICS127 X X MFAPES018 X X

MFAICS128 X

42 MFAICS181 X MFAPES019 X

MFAICS182 X X MFAPES020 X X

MFAICS183 X

MFAICS184 X

43 MFAICS132 X MFAPES143 X

MFAICS133 X X MFAPES144 X X

MFAICS134 X

44 MFAICS157 X X
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• •TABLE 0-1·

MINE FILL A GRID EXCAVATION SAMPLING SUMMARY

NSWC CRANE

•
INITIAL CHARACTERIZATION POST· EXCAVATION POST - EXCAVATION (Add'i Excavation)

Resident. Indust. Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up

Grid Clean-up Clean- Levels Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels

Number ICS Site Sample 10 Met Up Met Exceeded PES Site Sample 10 Met Met Exceeded Sample 10 Met Up Met Exceeded

MFAICS158 X X

MFAICS159 X X

45 MFAICS154 X MFAPES129 X X

MFAICS155 X X MFAPES130 X X

MFAICS156 X ..
46 MFAICS191 X X

MFAICS192 X X

MFAICS193 X X

47 MFAICS194 X X

MFAICS195 X X

MFAICS196 X X

48 MFAICS151 X MFAPES131 X X

MFAICS152 X X MFAPES132 X X

MFAICS153 X

49 MFAICS197 X MFAPES141 X

MFAICS198 X X MFAPES142 X X

MFAICS199 X X

50 MFAICS148 X MFAPES133 X X

MFAICS149 X X MFAPES134 X X

MFAICS150 X X

51 MFAICS200 X MFAPES161 X X

MFAICS201 X X MFAPES162 X X

MFAICS202 X X

52 MFAICS145 X MFAPES135 X X

MFAICS146 X X MFAPES136 X X

MFAICS147 X

53 MFAICS203 X MFAPES165 X

MFAICS204 X X MFAPES166 X X
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• •TABLE D-1
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY

NSWC CRANE

•
INITIAL CHARACTERIZATION POST - EXCAVATION POST - EXCAVATION (Add'i Excavation)

Resident. Indust. Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up
Grid Clean-up Clean- Levels Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels

Number ICS Site Sample 10 Met Up Met Exceeded PES Site Sample ID Met Met Exceeded Sample 10 Met Up Met Exceeded

MFAICS205 X X
MFAICS206 X X

54 MFAICS141 X MFAPES137 X
MFAICS142 X MFAPES138 X X
MFAICS143 X - X

MFAICS144 X
55 MFAICS207 X MFAPES167 X X

MFAICS208 X X MFAPES168 X X
MFAICS209 X X

56 MFAICS138 X MFAPES139 X
MFAICS139 X X MFAPES140 X X
MFAICS140 X

57 MFAICS210 X MFAPES169 X
MFAICS211 X X MFAPES170 X X
MFAICS212 X

58 MFAICS135 X MFAPES197 X

MFAICS136 X X MFAPES198 X X
MFAICS137 X

59 MFAICS213 X MFAPES199 X

MFAICS214 X X MFAPES200 X X
MFAICS215

60 MFAICS185 X MFAPES296 X X
MFAICS186 X X MFAPES297 X X
MFAICS187 X

61 MFAICS188 X X
MFAICS189 X X
MFAICS190 X X

62 MFAICS129 X MFAPES179 X
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• •TABLE 0-1
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY

NSWC CRANE

•
INITIAL CHARACTERIZATION POST - EXCAVATION POST - EXCAVATION (Add'i Excavation)

Resident. Indust. Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up
Grid Clean-up Clean- Levels Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels

Number ICS Site Sample 10 Met Up Met Exceeded PES Site Sample 10 Met Met Exceeded Sample 10 Met Up Met Exceeded

MFAICS130 X X MFAPES180 X X
MFAICS131 X

63 MFAICS164 X MFAPES183 X
MFAICS165 X X MFAPES184 X X
MFAICS166

,
X

64 MFAICS119 X MFAPES173 X
MFAICS120 X X MFAPES174 X X ,-

MFAICS121 X
MFAICS122 X

65 MFAICS123 X MFAPES171 X
MFAICS124 X X MFAPES172 X X
MFAICS125 X

66 MFAICS178 X MFAPES157 X X
MFAICS179 X X MFAPES158 X X'
MFAICS180 X

67 MFAICS173 X MFAPES163 X
MFAICS174 X X MFAPES164 X X
MFAICS175 X X
MFAICS176 X X
MFAICS177 X X

68 MFAICS170 X
MFAICS171 X X
MFAICS172 X X

69 MFAICS167 X X
MFAICS168 X X

MFAICS169 X X

70 MFAICS160 X MFAPES195 X X
MFAICS161 X X MFAPES196 X X
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• •TABLE D-1
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY

NSWC CRANE

•
INITIAL CHARACTERIZATION POST - EXCAVATION POST - EXCAVATION (Add'i Excavation)

Resident. Indust. Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up
Grid Clean-up Clean- Levels Clean-up Clean-Up Levels Remediation Site Clean-up Clean· Levels

Number ICS Site Sample 10 Met Up Met Exceeded PES Site Sample ID Met Met Exceeded Sample ID Met Up Met Exceeded

MFAICS162 X
MFAICS163 X

71 MFAICS380 X MFAPES215 X
MFAICS381 X X MFAPES216 X X
MFAICS382 X

72 MFAICS383 X MFAPES213 X

MFAICS384 X X MFAPES214 X X
MFAICS385 X

73 MFAICS386 X MFAPES211 X X
MFAICS387 X X MFAPES212 X X
MFAICS388 X

74 MFAICS389 X MFAPES209 X X
MFAICS390 X X MFAPES210 X X
MFAICS391 X

75 MFAICS392 X MFAPES201 X X
MFAICS393 X MFAPES202 X X
MFAICS394 X X
MFAICS395 X

76 MFAICS396 X MFAPES203 X X
MFAICS397 X X MFAPES204 X X
MFAICS398 X

77 MFAICS399 X MFAPES205 X

MFAICS400 X X MFAPES206 X X

MFAICS401 X
78 MFAICS411 X MFAPES269 X

MFAICS412 X X MFAPES270 X X

MFAICS413 X MFAPES271 X X
MFAPES272 X
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• •TABLE D-1
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY

NSWC CRANE

•
INITIAL CHARACTERIZATION POST - EXCAVATION POST - EXCAVATION (Add'i Excavation)

Resident Indust Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up
Grid Clean-up Clean- Levels Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels

Number ICS Site Sample 10 Met Up Met Exceeded PES Site Sample 10 Met Met Exceeded Sample 10 Met Up Met Exceeded

MFAPES273 X X
79 MFAICS414 X X

MFAICS415 X X
MFAICS416 X X

~ MFAICS417 X X
80 MFAICS418 X

MFAICS419 X X
MFAICS420 X X

81 MFAICS421 X
MFAICS422 X X
MFAICS423 X X

82 MFAICS437 X MFAPES274 X X
MFAICS438 X X MFAPES275 X X
MFAICS439 X

83 MFAICS440 X X MFAPES276 X
MFAICS441 X X MFAPES277 X X
MFAICS442 X -

84 MFAICS443 X MFAPES278 X X
MFAICS444 X X MFAPES279 X X
MFAICS445 X

85 MFAICS351 X X
MFAICS352 X X
MFAICS353 X X
MFAICS354 X X

86 MFAICS355 X X
MFAICS356 X X
MFAICS357 X X

87 MFAICS358 X X
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e •TABLE D-1
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY

NSWC CRANE

e.

INITIAL CHARACTERIZATION POST - EXCAVATION POST - EXCAVATION (Add'i Excavation)

Resident. Indust. Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up
Grid Clean-up Clean- Levels Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels

Number ICS Site Sample 10 Met Up Met Exceeded PES Site Sample ID Met Met Exceeded Sample 10 Met Up Met Exceeded

MFAICS359 X X
MFAICS360 X X

88 MFAICS402 X MFAPES207 X X
MFAICS403 X X MFAPES208 X X
MFAICS404 X

89 MFAICS433 X
MFAICS434 X X

I

MFAICS435 X X
MFAICS436 X X

90 MFAICS430 X MFAPES265 X X
MFAICS431 X X MFAPES266 X X
MFAICS432 X MFAPES267 X X

-
MFAPES268 X X

91 MFAICS427 X X
MFAICS428 X X
MFAICS429 X X

92 MFAICS424 X MFAPES280 X
MFAICS425 X X MFAPES281 X X

MFAICS426 X
93 MFAICS377 X X

MFAICS378 X X
MFAICS379 X X

94 MFAICS408 X X
MFAICS409 X X
MFAICS410 X X

95 MFAICS405 X

MFAICS406 X X

MFAICS407 X X
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• •TABLE D-1
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY

NSWC CRANE

•
INITIAL CHARACTERIZATION POST - EXCAVATION POST - EXCAVATION (Add'i Excavation)

Resident. Indust. Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up
Grid Clean-up Clean- Levels Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels

Number ICS Site Sample 10 Met Up Met Exceeded PES Site Sample 10 Met Met Exceeded Sample 10 Met Up Met Exceeded

96 MFAICS229 X MFAPES260 X MFAPES262 X X

MFAICS230 X X MFAPES261 X X MFAPES263 X X

MFAICS231 X MFAPES264 X

97 MFAICS232 X MFAPES258 X* X*

MFAICS233 X X MFAPES259 X X

MFAICS234 X

98 MFAICS235 X MFAPES256 X* X*
MFAICS236 X X MFAPES257 X X
MFAICS237 X

99 MFAICS238 X MFAPES254 X*

MFAICS239 X X MFAP~S254FD X*

MFAICS240 X MFAPES255 X X
100 MFAICS497 X MFAPES253 X X

MFAICS498 X X MFAPES237 X X

MFAICS499 X

MFAICS500 X

101 MFAICS507 X MFAPES239 X

MFAICS508 X X MFAPES240 X X

MFAICS509 X

102 MFAICS510 X MFAPES247 X

MFAICS511 X X MFAPES248 X X

MFAICS512
103 MFAICS526 X MFAPES235 X

MFAICS527 X X MFAPES236 X X

MFAICS528 X

104 MFAICS523 X MFAPES233 X*

MFAICS524 X X MFAPES234 X X

MFAICS525 X X
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• TABtO-1
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY

NSWC CRANE

•
INITIAL CHARACTERIZATION POST - EXCAVATION POST - EXCAVATION (Add'i Excavation)

Resident. Indust. Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up
Grid Clean-up Clean- Levels Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels

Number ICS Site Sample 10 Met Up Met Exceeded PES Site Sample 10 Met Met Exceeded Sample 10 Met Up Met Exceeded

105 MFAICS519 X MFAPES231 X* X*
MFAICS520 X MFAPES232 X X
MFAICS521 X X
MFAICS522 X

106 MFAICS222 X MFAPES223 X
MFAICS223 X X MFAPES224 X X
MFAICS224 X

107 MFAICS487 X MFAPES225 X* X*
MFAICS488 X X MFAPES226 X X
MFAICS489 X
MFAICS490 X X

108 MFAICS244 X MFAPES227 X* X*
MFAICS245 X X MFAPES228 X X
MFAICS246 X X
MFAICS247 X X

109 MFAICS241 X MFAPES229 X*
MFAICS242 X X MFAPES229FD X*

MFAICS243 X MFAPES230 X X

110 MFAICS491 X X
MFAICS492 X X

,.

MFAICS493 X X
111 MFAICS248 X X

MFAICS249 X X
MFAICS250 X X

112 MFAICS501 X MFAPES241 X X

MFAICS502 X X MFAPES242 X X

MFAICS503 X MFAPES243 X
MFAPES244 X X
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• •••TABLE 0-1
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY

NSWC CRANE

•
INITIAL CHARACTERIZATION POST - EXCAVATION POST - EXCAVATION (Add'i Excavation)

Resident. Indust. Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up
Grid Clean-up Clean- Levels Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels

Number ICS Site Sample ID Met Up Met Exceeded PES Site Sample 10 Met Met Exceeded Sample 10 Met Up Met Exceeded

MFAPES245 X X
MFAPES246 X X

113 MFAICS504 X X
MFAICS505. X X
MFAICS506 X X

114 MFAICS513 X MFAPES249 X
MFAICS514 X X MFAPES250 X X
MFAICS515 X

115 MFAICS516 X X
MFAICS517 X X
MFAICS518 X X

116 MFAICS225 X , .

MFAICS226 X
MFAICS227 X X
MFAICS228 X X

117 MFAICS219 X MFAPES217 X· X·
MFAICS220 X X MFAPES218 X X
MFAICS221 X MFAPES219 X· X·

MFAPES220 X X
MFAPES221 X· X·
MFAPES222 X X

118 MFAICS216 X X
MFAICS217 X X
MFAICS218 X X

119 MFAICS494 X X
MFAICS495 X X
MFAICS496 X X

120 MFAICS481 X X
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• •. TABLE 0-1
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY

NSWC CRANE

•
INITIAL CHARACTERIZATION POST· EXCAVATION POST - EXCAVATION (Add'i Excavation)

Resident. Indust. Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up
Grid Clean-up Clean- Levels Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels

Number ICS Site Sample 10 Met Up Met Exceeded PES Site Sample 10 Met Met Exceeded Sample 10 Met Up Met Exceeded

MFAICS482 X X
MFAICS483 X X

121 MFAICS484 X X

MFAICS485 X X
MFAICS486 X X

122 MFAPES093 X

MFAPES094 X X
123 MFAPES103 X

MFAPES104 X X

124 MFAPES105 X ','

MFAPES106 X X

125 MFAPES107 X X

MFAPES108 X X

126 MFAPES109 X
MFAPES110 X X

127 MFAICS251 X MFAPES095 X

MFAICS252 X X MFAPES096 X X

MFAICS253 X X
128 MFAICS254 X MFAPES097 X

MFAICS255 X X MFAPES098 X X

MFAICS256 X

129 MFAICS257 X
MFAICS258 X X

MFAICS259 X
130 MFAPES292 X X

MFAPES293 X X

131 MFAICS260 X MFAPES318 X· X·
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• TILE 0-1· ,
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY

NSWC CRANE

•
Ir;.IlTIAL CHARACTERIZATION POST - EXCAVATION POST - EXCAVATION (Add'i Excavation)

Resident. Indust. Clean-Up Resident. Indust. Clean-Up Further Resident. lndust. Clean-Up
Grid Clean-up Clean- Levels Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels

Number ICS Site Sample 10 Met Up Met Exceeded PES Site Sample ID Met Met Exceeded Sample 10 Met Up Met Exceeded

MFAICS261 X X MFAPES318FD X· X·
MFAICS262 X MFAPES319 X X

132 MFAICS263 X MFAPES334 X· X·
MFAICS264 , X X MFAPES335 X X
MFAICS265 X

133 MFAICS266 X MFAPES306 X· X·
MFAICS267 X MFAPES307 ·X X
MFAICS268 X X
MFAICS269 X

134 MFAICS274 X MFAPES117 X

MFAICS275 X X MFAPES118 X X
MFAICS276 X MFAPES119 X

MFAPES120 X

135 MFAICS270 X MFAPES316 X· X·
MFAICS271 X X MFAPES317 X X
MFAICS272 X·
MFAICS273 X X

136 MFAICS302 X MFAPES025 X X
MFAICS303 X X MFAPES026 X X
MFAICS304 X X

137 MFAICS277 X MFAPES085 X
MFAICS278 X X MFAPES086 X X
MFAICS279 X

138 MFAICS280 X MFAPES083 X
MFAICS281 X X MFAPES084 X X
MFAICS282 X

139 MFAICS283 X MFAPES073 X
MFAICS284 X X MFAPES074 X X
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• TIED-1
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY

NSWC CRANE

•
INITIAL CHARACTERIZATION POST - EXCAVATION POST - EXCAVATION (Add'i Excavation)

Resident. Indust. Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up
Grid Clean-up Clean- Levels Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels

Number ICS Site Sample 10 Met Up Met Exceeded PES Site Sample 10 Met Met Exceeded Sample 10 Met Up Met Exceeded

MFAICS285 X
140 MFAICS286· X MFAPES031 X

I

MFAICS287 X X MFAPES032 X X i

MFAICS288 X X MFAPES033 X X
MFAICS289 X MFAPES034 X X

141 MFAICS305 X X
MFAICS306 X X
MFAICS307 X X

142 MFAICS290 X MFAPES151 X
MFAICS291 X X MFAPES152 X X
MFAICS292 X

143 MFAICS324 X MFAPES147 X
MFAICS325 X X MFAPES148 X X
MFAICS326 X

144 MFAICS327 X MFAPES021 X
MFAICS328 X X MFAPES022 X X
MFAICS329 X

145 MFAICS321 X MFAPES015 X
MFAICS322 X X MFAPES016 X X
MFAICS323 X

146 MFAICS318 X MFAPES013 X
MFAICS319 X, X MFAPES014 X X
MFAICS320 X

147 MFAICS311 X MFAPES011 X
MFAICS312 X X MFAPES012 X X
MFAICS313 X

148 MFAICS308' X MFAPESOO9 X X
MFAICS309 X X MFAPES010 X X
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• •TABLE 0-1
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY

NSWC CRANE

•
INITIAL CHARACTERIZATION POST - EXCAVATION POST - EXCAVATION (Add'i Excavation)

Resident. Indust. Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up
Grid Clean-up Clean- Levels Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels

Number ICS Site Sample 10 Met Up Met Exceeded PES Site Sample 10 Met Met Exceeded Sample ID Met Up Met Exceeded

MFAICS310 X
149 MFAICS334 X MFAPES185 X

MFAICS335 X X MFAPES186 X X
MFAICS336 X

150 MFAICS337 X MFAPES189 X
MFAICS338 X X MFAPES190 X X
MFAICS339 X X

151 MFAICS330 X MFAPES193 X
MFAICS331 X MFAPES194 X X
MFAICS332 X X
MFAICS333 X

152 MFAICS340 X X
MFAICS341 X X
MFAICS342 X X

153 . MFAICS343 X MFAPES187 X
MFAICS344 X X MFAPES188 X X
MFAICS345 X X

154 MFAICS314 X X
MFAICS315 X X
MFAICS316 X X
MFAICS317 X X

155 MFAICS346 X X
MFAICS347 X X

156 MFAICS348 X X
MFAICS349 X X
MFAICS350 X X

157 MFAICS361 X X
MFAICS362 X X
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• rtLEo-1
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY

NSWC CRANE

•
INITIAL CHARACTERIZATION PO~T - EXCAVATION POST - EXCAVATION (Add'i Excavation)

Resident. (ndust. Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up
Grid Clean-up Clean- Levels Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels

Number ICS Site Sample 10 Met Up Met Exceeded PES Site Sample 10 Met Met Exceeded Sample 10 Met Up Met Exceeded

MFAICS363 X X
158 MFAICS364 X X ' .

MFAICS365 X X
MFAICS366 X X

159 MFAICS367 X X
MFAICS368 X X
MFAICS369 X X

160 MFAICS370 X X
MFAICS371 X X
MFAICS372 X X

161 MFAICS373 X X
162 MFAICS374 X X

MFAICS375 X X
MFAICS376 X X

163 MFAICS446 X MFAPES035 X
MFAICS447 X X MFAPES036 X X
MFAICS448 X MFAPES037 X X

MFAPES038 X X
164 MFAICS449 X MFAPES039 X

MFAICS450 X X MFAPES040 X X
MFAICS451 X MFAPES041 X X

MFAPES042 X X
165 MFAICS452 X MFAPES043 X

MFAICS453 X X MFAPES044 X X
MFAICS454 X MFAPES045 X X

MFAPES046 X X
166 MFAICS465 X MFAPES055 X MFAPES145 X X

MFAICS466 X X MFAPES056 X X MFAPES146 X X
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• •TABLE D-1
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY

: NSWC CRANE

•
INITIAL CHARACTERIZATION POST - EXCAVATION POST - EXCAVATION (Add'i Excavation)

Resident. Indust. Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up
Grid Clean-up Clean- Levels Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels

Number ICS Site Sample 10 Met Up Met Exceeded PES Site Sample 10 Met Met Exceeded Sample 10 Met Up Met Exceeded

MFAICS467 X MFAPES057 X

MFAPES058 X X
MFAPES059 X

MFAPES060 X X
167 MFAICS463 X MFAPES061 X

MFAICS464 X X MFAPES062 X' X
MFAPES063 X
MFAPES064 X X
MFAPES065 X
MFAPES066 X X

168 MFAICS460 X X

MFAICS461 X X

MFAICS462 X X

169 MFAICS456 X X

MFAICS457 X X

MFAICS458 X X

MFAICS459 X X

170 MFAICS468 X X

MFAICS469 X X

MFAICS470 X X

171 MFAICS471 X MFAPES304 X* X*

MFAICS472 X X MFAPES305 X X

MFAICS473 X
172 MFAICS474 X MFAPES302 X* X*

MFAICS475 X X MFAPES303 X X

MFAICS476 X

173 MFAICS477 X MFAPES300 X* X* MFAPES350 X* X*

MFAICS478 X MFAPES301 X X MFAPES351 X X
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• •TABLE 0-1
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY

NSWC CRANE

•
INITIAL CHARACTERIZATION POST - EXCAVATION POST - EXCAVATION (Add'i Excavation)

Resident Indust. Clean-Up Resident. Indust Clean-Up Further Resident Indust. Clean-Up
Grid Clean-up Clean- Levels Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels

Number ICS Site Sample 10 Met Up Met Exceeded PES Site Sample 10 Met Met Exceeded Sample 10 Met Up Met Exceeded

MFAICS479 X X MFAPES352 X" X"

MFAICS480 X X MFAPES353 X X

174 MFAICS535 X X

MFAICS536 X X

MFAICS537 X X

MFAICS538 X X

175 MFAICS539 X

MFAICS540 X X

MFAICS541 X

MFAICS542 X

176 MFAICS549 X MFAPES047 X

MFAICS551 X MFAPES048 X X

MFAICS550 X X MFAPES049 X X

MFAPES050 X X

MFAPES051 X X

MFAPES052 X X

MFAPES053 X X

MFAPES054 X X

177 MFAICS543 X X

MFAICS544 X X

MFAICS545 X

178 MFAICS555 X X

MFAICS555-FD X X

MFAICS556 X X

MFAICS557 X X

179 MFAICS558 X X

MFAICS559 X X

MFAICS560 X X
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• •TABLE 0-1
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY

NSWC CRANE

•
INITIAL CHARACTERIZATION POST - EXCAVATION POST - EXCAVATION (Add'i Excavation)

Resident. lndust. Clean-Up Resident. Indust. Clean-Up Further Resident. lndust. Clean-Up
Grid Clean-up Clean- Levels Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels

Number ICS Site Sample 10 Met Up Met Exceeded PES Site Sample 10 Met Met Exceeded Sample 10 Met Up Met Exceeded

180 MFAICS552 X X
MFAICS554 X X
MFAICS553 X X

181 MFAICS529 X
MFAICS530 X X
MFAICS531 X X

182 MFAICS532 X MFAPES191 X X
MFAICS533· X X MFAPES192 X X
MFAICS534 X X

183 MFAICS561 X MFAPES159 X X
MFAICS562FD X MFAPES16.0 X X

MFAICS563 X X
MFAICS564 X X

184 MFAICS565 X X
MFAICS566 X X
MFAICS567 X X

185 MFAICS568 X MFAPES251 X X

MFAICS569 X X MFAPES252 X X

MFAICS570 X
MFAICS571 X X
MFAICS572 X X
MFAICS573 X X

MFAICS574FD X

186 MFAICS588 X
MFAICS589 X X
MFAICS590 X X

187 MFAICS591 X X

MFAICS592 X X
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• .TIE 0·1

MINE FILL A GRID EXCAVATION SAMPLING SUMMARY
NSWC CRANE

•
INITIAL CHARACTERIZATION POST - EXCAVATION POST - EXCAVATION (Add'i Excavation)

Resident. Indust. Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up
Grid Clean-up Clean- Levels Clean-up Clean-Up Levels Remediation Site Cleim-up Clean- Levels

Number ICS Site Sample 10 Met Up Met Exceeded PES Site Sample 10 Met Met Exceeded Sample 10 Met Up Met Exceeded

MFAICS593 X X
MFAICS593FD X X

188 MFAICS594 X X
MFAICS595 X X
MFAICS596 X X

189 MFAICS600 X X
,.

MFAICS601 X X
MFAICS602 X X

MFAICS602FD X X
190 MFAICS597 X X

MFAICS598 X X
MFAICS599 X X

191 MFAICS585 X X
MFAICS586 X X
MFAICS587 X X

192 MFAICS582 X X
MFAICS582FD X X

MFAICS583 X X
MFAICS584 X X

193 MFAICS579 X X
MFAICS580 X X
MFAICS581 X X

194 MFAICS576 X X
MFAICS577 X X
MFAICS578 X X

195 MFAICS606 X X

MFAICS607 X X

MFAICS608 X X
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• .:
TABLE 0-1

MINE FILL A GRID EXCAVATION SAMPLING SUMMARY
NSWC CRANE

•
INITIAL CHARACTERIZATION POST - EXCAVATION POST - EXCAVATION (Add'i Excavation)

Resident. Indust. Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up'
Grid Clean-up Clean- Levels Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels

Number ICS Site Sample 10 Met Up Met Exceeded PES 'Site Sample 10 Met Met Exceeded Sample 10 Met Up Met Exceeded

196 MFAICS603 X X
MFAICS604 X X
MFAICS605 X X

197 ,MFAICS612 X X
MFAICS612FD X X

MFAICS613 X X
MFAICS614 X X

198 MFAICS609 X X
MFAICS610 X X
MFAICS611 X X

199 MFAICS615 X X
MFAICS616 X X
MFAICS617 X X

200 MFAPES088 X
, MFAPES089 X X

MFAPES090 X

201 MFAPES091 X
MFAPES092 X X

202 MFAPES123 X
MFAPES124 X X

203 MFAPES125 X
MFAPES126 X X
MFAPES127 X
MFAPES128 X X

204 MFAPES320 X· X·
MFAPES321 X X
MFAPES330 X· X·
MFAPES331 X X
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• rtLEo-1
MINE FILL A GRID EXCAVATION SAMPLING SUMMARY

NSWC CRANE

f' •
INITIAL CHARACTERIZATION POST - EXCAVATION POST - EXCAVATION (Add'i Excavation)

Resident. Indust. Clean-Up Resident. Indust. Clean-Up Further Resident. Indust. Clean-Up
Grid Clean-up Clean- Levels Clean-up Clean-Up Levels Remediation Site Clean-up Clean- Levels

Number ICS Site Sample 10 Met Up Met Exceeded PES Site Sample 10 Met Met Exceeded Sample 10 Met Up Met Exceeded

205 MFAPES322 X· X·
MFAPES323 X X
MFAPES328 X· X·
MFAPES329 X X·

206 MFAPES324 X· X·
MFAPES325 X X
MFAPES326 X· X·
MFAPES327 X X

Note: All samples denoted by bold and italicized site ID's were collected by TolTest, Inc.
- a bold "X" indicates that the sample was from an area that was not excavated to cleanup criteria
ICS - Initial Characterization Sample
PES - Post Excavation Sample
I· -Arsenic is not a contaminant of concern for MFA however, sample results exceeded clean-up criteria

which may be due to high background levels of the compound at the site.
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APPENDIXE

INITIAL CHARACTERIZATION SAMPLE RESULTS

See IMR Appendix E [MK, 2000)

• NSWC Crane - SWMU 12/16
Removal and Bioremediation of MFA Material
Interim Measures Reoort - Addendum 1 E-1 5/29/2001



•
APPENDIXF

SURVEYED DRAWINGS

TITLE
Mine Fill A - Building 153/154
(Before Excavation) Entire Area

Mine Fill A - Sample Locations and Excavated Area,

Building 153/154 (North East of .Building and West of Building)

Mine Fill A - Building 153/154, As-Built Locations Done October 21,00

Backfill Locations (North East of Building and West of Building)

Mine Fill A - Sample Locations and Excavated Area

Building 153/154 (South East of Building)

QAIE
June 12, 1995
Revised 3/1/99 and 4/14/99

October 28, ·1998

October 30, 2000

October 10, 2000

.~.''!' .....

Mine Fill A - Building 153/154, As-Built Locations

Backfill Locations (South East of BUilding)

Mine Fill A - Building 153/154, As-Built Locations

Backfill Locations (Dirt Pile South East of Building)

NSWC Crane - SWMU 12/16
Removal and Bioremediation of MFA Material
Interim Measures Reoort - Addendum 1 F-1

March 15, 2001

March 15, 2001

5129/2001
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1 N 1312300
Number Northing Easting Elevation Description

Number Northing Easting Elevation Description . N 1312300

N 131 180C

N 131 160C

N 1312000

N 1312100

N 1312200

N 131170C

X GROUND

• GUARD POST

~ SIGN

+ SOIL BORING

LEGEND

@) MANHOLE

FLATH

GRID 6C MFA PES 77
GRID 6E MFA PES 77

GRID SF' "MFA PES 77 78
GRID MFA PES 90

GRID7A MFAPES75
GRID7B MFAPES75
GRID7C MFAPES75
GRID 17A MFA PES 69
GRID 17B MFA PES 69
GRID 17C MFA PES 69
GRID 170 MFA PES 69 70
GRID 8A MFA PES 71
GRID 8B MFA PES 71
GRID 8C MFA PES 71
GRID 80 MFA PES 71

GRID 8E MFA PES 71 72
GRID 18A MFA PES 67
GRID 18B MFA PES 67
GRID 18C MFA PES 67
GRID 180 MFA PES 67

GRID 18E MFA PES 67
GRID 20A MFA PES 27
GRID 20B MFA PES 27
GRID 20A MFA PES 28
GRID 20C MFA PES 27
GRID 2ZA MFA PES 29
GRID 22B MFA PES 29
GRID 22A MFA PES 30
GRID22C MFA PES 29
GRID 220 MFA PES 29
GRID 140A MFA PES 31
GRID 140A MFA PES 33 34
GRID 140B MFA PES 31
GRID 140A MFA PES 32
GRID 1400 MFA PES 31
GRID 140E MFA PES 31

GRID 163A MFA PES 35
GRID 163B MFA PES 35
GRID 163A MFA PES 36
GRID 163C MFA PES 35
GRID 163A MFA PES 37 38
GRID 1630 MFA PES 35
GRID I64A MFA PES 39
GRID I64B MFA PES 39
GRID 164A MFA PES 40
GRID 164C MFA PES 39
GRID I64A MFA PES 41 42
GRID 1640 MFA PES 39
GRID 165A MFA PES 43
GRID 165B MFA PES 45 46
GRID 14SC MFA PES 43
GRID I65A MFA PES 44

GRID 165B MFA PES 43
GRID 165CMFA PES 43
GRID 17M MFA PES 47
GRID 176A MFA PES 49 50
GRID 176B MFA PES 47
GRID 17M MFA PES 5152
GRID 176B MFA PES 48
GRID 176A MFA PES 53 54
GRID 176C MFA PES 47

GRID 1760 MFA PES 47
GRID 166AMFAPES5S

.. --·-OlUI>l"66B·MFKPES·55·-·
GRID 166A MFA PES 57 58
GRID 166A MFA PES 145
GRID 1660 MFA PES 55 56
GRID 16M MFA PES 59 60
GRID 166E MFA PES 55
GRID 166FMFA PES 55
GRID 167A MFA PES 61
GRID 167AMFA PES 63 64
GRID 167A MFA PES 62
GRID 167B MFA PES 6566
GRID 167B MFA PES 61
GRID 167C MFA PES 61
GRID 201AMFA PES 91
GRID 201B MFA PES 91 92
GRID 201C MFA PES 91
GRID 2010 MFA PES 91
GRID 201E MFA PES 91
GRID 137A MFA PES 85
GRID 137B MFA PES 85
GRID 137B MF.>\ pEs 85 86
GRID 137C MFA PES 85
GRID 1370 MFA PES 85
GRID 138AMFA PES 83
GRID 138B MFA PES 83 84
GRID 138C MFA PES 83
GRID 1380 MFA PES 83
GRID 1M MFA PES 81
GRID 16B MFA PES 81
GRID 16C MFA PES 81
GRID 160 MFA PES 8r'~'

GRID 16E MFA PES 8182
GRID 9A MFA PES 79
GRID 9B MFA PES 79
GRID 9C MFA PES 79
GRID 9D MFA PES 79
GRID 9E MFA PES 79 80
GRID 138C MFA PES 83
GRID 139A MFA PES 73
GRID 139B MFA PES 73
GRID 139C lVlFA PES 73
GRID 139D MFA PES 73
GRID 139E MFA PES 73 74

728.24

724.14
724.79
724.48
725.36
722.56
722.85
723.51
721.70
723.29
723.37
723.58
721.33
720.31
719.99
720.91
720.20
720.62
722.90
720.79
721.96
719.60
719.92
719.14
719.24
718.66
718.09
717.85
716.77
715.44
715.32
715.59
716.70
716.14
719.14
721.57
723.40
723.55
725.04
721.62
717.54
718.53
718.64
725.34
725.37
723.21
719.32
720.02
719.75
720.35
721.02
720.90
723.64
725.31
725.46
720.76
721.48
721.08
723.34
724.67
726.46
727.34
726.60
727.71

'727:97'
728.43
729.18
728.12
729.05
727.93
727.97

729.46
728.43
729.44
728.31
728.09
726.D1
725.52
725.92
725.46
725.32
726.13
725.53
725.28
724.73
724.93
724.66
724.94
725.18
724.37
724.99
725.23
725.36
724.92
725.15
724.31
724.52
723.56
723.86
724.50
724.14
723.29
723.29
722.29
721.87
722.38

2203 1311953.31 3026645.10
2204 1311957.75 3026658.88
2205'13'11949.91 "3026657.17
2206 1311920.21 3026652.95
2207 1311928.24 3026633.57
2208 1311942.67 3026632.98
2209 1311948.44 3026642.71
2210 1311939.75 3026624.84
2211 1311927.88 3026630.46
2212 1311930.81 3026616.74
2213 1311929.87 3026622.94
2214 1311942.80 3026619.30
2215 1311943.59 3026613.19
2216 1311957.16 3026599.42
:217 1311963.46 3026606.48
2218 1311950.21 3026608.44
2219 1311937.86 3026613.n
2220 1311933.50 3026609.25
2221 1311942.51 3026600.74
2222 1311953.54 3026586.03
2223 1311956.14 3026593.87
2224 1311968.29 3026595.22
2225 1311974.18 3026585.51
2226 1311984.72 3026580.19
2227' 1311998.57 3026576.22
2228 1312003.60 3026573.55
2229 1312000.64 3026568.29
2230 1312013.40 3026561.27
2231 1312025.64 3026553.54
2232 1312033.70 3026546.07
2233 1312035.03 3026554.75
2234 1312039.97 3026555.05
2235 1312035.85 3026569.10
2236 1312005.21 3026584.84
2237 1311971.41 3026599.23
2238 1311978.29 3026616.46
2239 1311985.47 3026622.44
2240 1311989.40 3026633.04
2241 1312013.40 3026610.45
2242 1312032.06 302657932
2243 1312043.95 3026585.54
2244 1312038.83 3026600.14
2245 1311992.74 3026642.22
2246 1311999.06 3026653.66
2247 1312017.84 3026631.47
2248 1312044.11 3026611.58
2249 1312052.21 3026610.54
2250 1312051.71 3026621.80
2251 1312055.27 3026632.42
2252 1312066.60 3026636.87
2253 1312062.75 3026646.77
2254 1312030.79 3026654.74
2255 1312004.95 3026662.82
2256 1312009.56 3026678.00
2257 1312069.55 3026657.40
2258 1312078.54 3026667.05
2259 1312074.79 3026674.00
2260 1312059.35 3026683.10
2261 1312039.05 3026684.30
2262 1312035.96 3026696.87
2263 1312022.91 3026698.60
2264 1312019.22 .3026690.38
2265 1312000.91 3026702.06

."""2266·'-1312004;24" '--;026"708.88
2267 1312001.67 3026716m
2268 1312003.64 3026722.03
2269 1311982.38 3026716.39
2270 1311979.29 3026726.61
2271 1311971.99 3026724.84
2272 1311966.69 3026717.97
2273 1311959.71 3026733.71
2274 1311955.51 3026740.47
2275 1311938.93 3026737.04
2276 1311938.60 3026749.95
2277 1311926.62 3026751.46
2278 1311919.74 3026744.33
2279 1311930.93 302671836
2280 1311937.02 3026705.67
2281 1311947.94 3026707.88
2282 1311950.79 3026699.22
2283 1311939.01 3026696.03
2284 1311957.58 3026706.88
2285 1311956.71 3026690.67
2286 1311974.26 3026685.57
2287 1311994.66 3026664.75
2288 1312004.00 3026679.71
2289 1311991.05 3026659.41
2290 1311978.81 3026659.57
2291 1311971.77 3026672.06
2292 1311965.54 3026659.57
2293 1311960.71 3026661.03
2294 1311968.61 3026674.69
2295 1311955.42 3026681.68
2296 1311945.80 3026668.92
2297 1311959.34 3026612.31
2298 1311962.06 30266$6.96
2299 1311973.33 3026649.47
2300 1311967.80 3026635.76
2301 1311955.03 3026641.49
2302 1311966.59 3026646.68
2303 1311977.90 3026637.71
2304 1311967.12 3026627.43
2305 1311953.11 3026637.21
2306 1311948.67 3026625.59
2307 1311968.57 3026615.04
2308 1311959.99 3026626.30

GRID 126 MFA PES 109
GRID 126 MFA PES 109
GRID 126 MFA PES 109
GRID 126 MFA PES 109
GRID 126 MFA PES 109
GRID 125 MFA PES 107
GRID 125 MFA PES 107
GRID 125 MFA PES 107
GRID 125 MFA PES 107
GRID 125 MFA PES 107
GRID 124A MFA PES 105
GRID 124B MFA PES 105
GRID 124C MFA PES 105
GRID 1240 MFA PES 105
GRID 124F MFA PES 105 106
GRID I23A MFA PES 103
GRID 123B MFA PES 103
GRID I23C MFA PES 103
GRID 1230 MFA PES 103
GRID 123E MFA PES 103 104
GRID 13A MFA PES 99
GRID 13B MFA PES 99
GRlDI3C MFAPES99
GRID 130 MFA PES 99
GRID 13E MFA PES 99100
GRID 14A MFA PES 101
GRID 14B MFA PES 101
GRID 14C MFA PES 101
GRID 140 MFA PES 101
GRID 14E MFA PES 101 102
GRID I22A MFA PES 93
GRID 122B MFA PES 93
GRID 122C MFA PES 93
GRID 1220 MFA PES 93
GRID 122E MFA PES 9394
GRID 127A MFA PES 95
GRID 127B MFA PES 95
GRID 127C MFA PES 95
GRID 1270 MFA PES 95
GRID 127E MFA PES 95 96
GRID 128A MFA PES 97
GRID 128B MFA PES 97
GRID 128C MFA PES 97
GRID 1280 MFA PES 97
GRID 128E MFA PES 97 98
GRID 14ZA MFA PES 151
GRID 142B MFA PES 151
GRID 142C MFA PES 151
GRID 1420 MFA PES 151
GRID 142E MFA PES 151 152
~+';A-MFA-I'ES--l49-··

GRID 15B MFA PES 149
GRID 15C MFA PES 149
GRID 150 MFA PES 149
GRID 1$ MFA PES 149 150
GRID 136A MFA PES 25
GRID 136B MFA PES 25
GRID 136C MFA PES 25
GRID 1360 MFA PES 25
GRID 136E MFA PES 25 26
GRID4A MFA PES 113
GRID4B MFA PES 113
GRID4C MFA PES 113
GRID 40 MFA PES 113 114
GRlD4E MFA PES 113

GRID 203A MFA PES 125
GRID 203B MFA PES 125
GRID 203D MFA PES 127 128
GRID 203E MFA PES 125 126
GRID 203F MFA PES 125
GRID203G MFA PES 125
GRID4A MFA PES 113

GRlD4B MFA PES 113
GRID 134B MFA PES 117
GRID 134A MFA PES 119120
GRID 134C MFA PES 117
GRID 134 MFA PES 117 118
GRID 134E MFA PES 117
GRID 20ZA MFA PES 123

GRID 202B MFA PES 123
GRID202C MFA PES 123124

GRID 2020 MFA PES 123
GRID202E MFA PES 123
GRIDSA MFA PES 121
GRID 5B MFA PES 121
GRID 5C MFA PES 121
GRID 50 MFA PES 121
GRID 5E MFA PES 121 122
GRID3A MFA PES III
GRID 3B MFA PES 111
GRID3C MFA PES 111
GRID 30 MFA PES III 112
GRID ZA MFA PES 115
GRID 2B MFA PES 115
GR.lD 2C MFA PES 115
GRID 20 MFA PES 115
GRID 2A MFA PES 155 156

GRID IA MFA PES 153
GRID IB MI'.'\. PES 153
GRID IC MFA PES 153
GRID lD MFA PES 153
GRID IE MFA PES 153 154
GRID 200A MFA PES 88
GRID 200B MFA PES 88
GRID 200C MFA PES 88
GRID 2000 MFA PES 88
GRID 200E MFA PES 88 89
GRID 6A MFA PES 77
GRID 6B MFA PES 77
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728.73
726.80
726.73
726.39
727.01
727.99
728.61
728.31
728.35
726.49
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727.70
727.25
727.55
725.97
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727.14
726.68
726.94
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727.07
726.85
726.54
725.62
725.43
726.29
726.15
727.02
725.17
724.72
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727.85
724.41
725.76
727.14
726.03
726.40
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723.60
723.95
723.35
721.48
721.09
722.21
721.48
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721.10
721.14
720.65
720.91
721.49
721.28
722.62
722.57
721.04
727.69
726.71
726.39
727.18
725.83
726.09
725.64
726.71
725.29
725.79
725.01
725.64
725.69
725.99
726.92
726.21
725.68
726.50
725.97
726.18
725.88
725.82
725.33
725.02
724.61
724.64
724.94
724.87
726.61
727.34
727.58
727.35
727.01
728.35
729.24
728.59
728.05
730.46
730.70
729.15
729.26
729.31
724.93
724.20
723.39
725.37
724.86
724.58
723.2.5

3026651.56
3026649.34
3026637.15
3026629.81
3026620.66
3026618.05
3026613.62
3026627.99
3026645.48
3026636.02
3026633.54
3026608.22
3026601.87
3026628.68
3026620.61
3026628.19
3026599.32
3026593.62
3026623.73
3026610.89
3026618.55
3026608.44
3026603.86
3026616.08
3026612.23
3026605.20
3026591.29
3026585.16
3026598.43
3026596.71
3026613.12
3026582.81
3026576.37
3026607.01
3026592.50
3026604.03
3026574.38
3026582.30
3026600.81
3026588.67
3026594.20
3026564.84
3026557.51
3026586.06
3026576.33
3026580.31
3026549.09
3026540.97
3026566.61
3026558.01

--3926551,83
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3026665.94
3026653.86
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Mine FillA
Building 153/154

ORIGINAL SURFACE: mfa_03
FINAL SURFACE: mfa_15
COMPACTION FACTOR: 01. SHRINK
CUT VOLUME 10.5 CU YO
FILL VOLUME 5819.3 CU YO
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NO~E/COORDINATE LIST

SCALE I l' = 20'

I I I
0' 20' 40'

Number Northing Easting Elevation Description

,00 13,1813.33 302680,.69 732.50 Grid ,73,0, MFA PES 354 355
,01 131,811.06 3026798.37 731.96 Grid '73B MFA PES 300
,02 ,3,,798.37 3026798.18 73, .30 Grid 173C MFA PES 300
,03 131,785.60 3026780.02 73,.,4 Grid 1730 MFA PES 300
104 13,179,.18 3026789.68 730.88 Grid 173E MFA PES 300 301
,05 13,1790.92 3026796.14 73,.68 Grid '73F MFA PES 352 353
,06 13,1777.45 3026785.4, 73,.34 Grid ,7313 MFA PES 350 351
,07 13,,774.94 3026779.79 730.76 Grid 173H MFA PES 300
,08 131,768.45 3026774.17 730.87 Grid 204,0, MFA PES 320
,09 ,311762.55 3026766.43 73,.02 Grid 204B MFA PES 320 321
,10 13,176,.95 3026757.03 730.89 Grid 204C MFA PES 320
,1, 13,,751.97 3026762.9, 730.95 Grid 2040 MFA PES 320
,12 13,,758.75 302677,.79 73, .60 Grid 204E MFA PES 330 33,
1,3 ,311749.27 3026761.46 730.82 Grid 205,0, MFA PES 322
114 13,1759.33 3026752.2, 73,.23 Grid 205B MFA PES 322
115 13,1753.75 3026740.05 730.76 Grid 205C MFA PES 322
,16 13,,736.50 3026748.93 730.04 Grid 2050 MFA PES 322
,17 13,,747.11 3026750.43 730.44 Grid 205E MFA PES 322 323
,,8 13,,741.62 3026757.89 73,.00 Grid 205F MFA PES 328 329
1,9 13'1735.34 3026746.67 729.82 Grid 206,0, MFA PES 324
120 ,3,1751.16 3026737.,0 730.,4 Grid 206B MFA PES 324
12, 1311742.88 3026728.45 729.9' Grid 206C MFA PES 324
,22 13,,723.18 302673,.83 729.19 Grid 2060 MFA PES 324
123 1311739.44 3026738.75 729.19 Grid 206E MFA PES 324325
124 '311726.30 3026746.83 730.54 Grid 206F MFA PES 326 327
125 13,1750.44 3026720.26 728.54 Grid 38,0, MFA PES 346
,26 13,,756.45 302671, .88 728.30 Grid 38B MFA PES 346
,27 13,,763.49 3026724.83 729.4, Grid 38C MFA PES 346
128 1311757.20 3026724.63 727.40 Grid 380 MFA PES 346 347
,29 131,761.35 3026745.47 728.4, Grid 38E MFA PES 346
,30 13,,766.50 3026748.60 728.50 Grid 35,0, MFA PES 338
131 131,770.05 3026736.65 728.40 Grid 35B MFA PES 338
132 13,1776.7, 3026739.04 729.95 Grid 35C MFA PES 338 339
133 13,,79,.83 3026739.38 729.08 Grid 350 MFA PES 338
,34 13,,786.26 3026724.48 729.14 Grid 35E MFA PES 338
135 13,,786.60 30267,8.53 728.86 Grid 36,0, MFA PES 342
,36 13,,774.26 3026722.90 729.70 Grid 36B MFA PES 342
137 1311779.84 3026705.05 728.57 Grid 36C MFA PES 342
138 ,311779.33 30267,5.17 728.99 Grid 360 MFA PES 342 343
,39 13,,774.17 302670,.28 729.63 Grid 37,0, MFA PES 344
,40 13,,770.49 3026708.28 728.93 Grid 37B MFA PES 344 345
,41 131,768.00 30267,9.40 730.58 Grid 37C MFA PES 344
,42 13,,761.42 3026706.22 729.86 Grid 370 MFA PES 344
,43 ,3,,776.49 3026696.,8 729.67 Grid 39,0, MFA PES 294
144 ,3,,758.70 3026702.32 729.20 Grid 39B MFA PES 294
145 13,,752.91 3026695.13 729.54 Grid 39C MFA PES 294
,46 1311764.35 3026692.09 729.,4 Grid 390 MFA PES 294
,47 ,31,760.49 3026697.52 729.27 Grid 39E MFA PES 294 295
,49 ,3,1752.27 3026685.84 729.20 Grid 40,0, MFA PES 348
,50 13,1749.40 3026677.59 728.94 Grid 40B MFA PES 348
15, 13,,764.85 3026672.68 729.07 Grid 40C MFA PES 348
152 13,,769.50 3026682.80 729.34 Grid 400 MFA PES 348
153 13,,759.77 3026679.1, 729.,8 Grid 40E MFA PES 348 349
154 13,,766.22 3026754.96 731.04 Grid ,3,,0, MFA PES 3,8
,55 ,3,,792.78 3026755.44 730.69 Grid ,3, B MFA PES 3,83,9
,56 13,,778.63 3026768.88 730.89 Grid '3'C MFA PES 3,8
,57 ,3"8,,.07 3026753.97 729.63 Grid ,3,0 MFA PES 3,8
,58 ,3,,806.3, 3026739.88 729.37 Grid ,3, E MFA PES 3,8
159 ,3,,816.47 3026763.34 729.85 Grid 172A MFA PES 302
,60 13,,825.59 3026783.77 730.57 Grid '72B MFA PES 302
,6, ,3,,8,2.51 3026785.86 73'.87 Grid '72C MFA PES 302
,62 ,3,,786.5, 3026772.03 731.33 Grid ,720 MFA PES 302
163 ,3,,806.07 3026774.81 731.31 Grid '72E MFA PES 302 303
,64 ,3,,835.,8 3026779.21 729.88 Grid ,7,,0, MFA PES 304
,65 13,,853.52 3026769.40 728.85 Grid ,7, B MFA PES 304
,66 ,31,839.82 3026747.34 727.94 Grid 17'C MFA PES 304
167 ,311826.14 3026755.09 728.47 Grid 17,0 MFA PES 304
168 13,1835.44 3026762.,8 728.82 Grid 171 E MFA PES 304 305
169 13,1836.88 3026785.22 731.35 Grid ,71 F MFA PES 356 357
170 13,,823.80 3026746.91 728.3' Grid ,32,0, MFA PES 334
17, 13,,848.23 3026735.93 727.03 Grid '32B MFA PES 334
172 '3,,843.59 3026722.88 726.80 Grid '32C MFA PES 334
,73 ,3,,820.77 3026733.70 728.44 Grid ,320 MFA PES 334
174 ,31,833.6, 3026738.83 727.91 Grid '32F MFA PES 334 335
,75 ,311813. ,0 3026728.56 727.39 Grid 34,0, MFA PES 336
,76 1311802.16 3026734.57 728.35 Grid 34B MFA PES 336
177 13,1794.03 3026722.83 728.87 Grid 34C MFA PES 336
178 13,,807.94 3026716.51 727.36 Grid 340 MFA PES 336
179 13,1809.98 3026718.16 727.54 Grid 34E MFA PES 336 337
,80 1'311WO.26 3026713.11 728.32 Grief 33A MFA PES 340
18, ,31179,.44 3026717.73 728.75 Grid 33B MFA PES 340__ , ..~- -
,82 13,,782.47 3026700.32 728.73 Grid 33C MFA PES 340
,83 ,3,,79,.07 3026696.1, 729.78 Grid 330 MFA PES 340
,84 ,31,790.84 3026706.46 728.57 Grid 33E MFA PES 340 34,
,85 13,1796.03 3026692.65 730.82 Grid 32A MFA PES 288
,86 13,1804.52 3026690.08 733.71 Grid 32B MFA PES 288
187 ,3,,8,1.79 3026706.63 729.,9 Grid 32C MFA PES 288
188 13,,803.28 3026710.92 727.87 Grid 320 MFA PES 288
189 13,,803.43 3026700.56 729.98 Grid 32E MFA PES 288 289
190 13,,815.48 3026705.13 729.07 Grid 32,0, MFA PES 286
,9, ,3, ,825.04 302670,.50 728.79 Grid 32B MFA PES 286
,92 1311817.54 3026686.45 736.54 Grid 32C MFA PES 286
193 13,1809.69 3026687.76 735.93 Grid 320 MFA PES 286
194 13,,8,5.44 3026695.95 730.90 Grid 32E MFA PES 286 287
,95 13,,829.67 3026698.52 728.54 Grid 28,0, MFA PES 282
196 ,311838.04 3026694.68 729.55 Grid 28B MFA PES 282
,97 1311829.93 3026677.36 739.48 Grid 28C MFA PES 282
,98 ,3,1823.62 3026684.50 736.94 Grid 280 MFA PES 282
,99 1311832.63 3026689.61 730.81 Grid 28E MFA PES 282 283
200 1311836.,6 3026678.43 735.57 Grid 27,0, MFA PES 284
20, '3'1842.35 302667'.69 739.75 Grid 27B MFA PES 284
202 13,,842.28 3026692.23 729.7, Grid 27C MFA PES 284
203 ,3,,852.46 3026688.06 729.1 , Grid 270 MFA PES 284
204 ,311844.75 3026681.59 732.,7 Grid 27E MFA PES 284 285
205 1311853.53 3026693.40 727.27 Grid 26A MFA PES 308
206 13,1844.77 3026697.48 727.40 Grid 26B MFA PES 308
207 13,1849.80 30267,3.13 726.37 Grid 26C MFA PES 308
208 13,1863.47 3026704.44 727.65 Grid 260 MFA PES 308
209 '3,,853.54 3026704.04 727.0' Grid 26E MFA PES 308 309
210 ,3,,845.60 30267,4.06 726.,3 Grid 29,0, MFA PES 332
2,1 13,,839.76 3026699.83 726.34 Grid 29B MFA PES 332
2,2 1311825.99 3026705.43 727.57 Grid 29C MFA PES 332
2,3 13,183,.86 3026722.43 726.46 Grid 290 MFA PES 332
2,4 131,834.86 3026712.48 726.22 Grid 29E MFA PES 332 333
2,5 13,,827.20 3026724.24 726.59 Grid 30,0, MFA PES 290
2,6 ,3,,822.07 3026708.47 ""'726.98 Grid 30,0, MFA PES 290
2,7 13,,8".38 30267,3.77 727.09 Grid SOC MFA PES 290
2,8 ,3,,816.9, 3026727.58 727.25 Grid 300 MFA PES 290
219 ,311814.03 3026724.46 727.65 Grid 30E MFA PES 290 29,
220 '3,,858.06 302673'.87 726.78 Grid 25,0, MFA PES 3,0
22, 13, 1853.16 3026718.57 726.54 Grid 25B MFA PES 3,0
222 13,,869.14 3026709.96 727.24 Grid 25B MFA PES 3,0
223 13,,872.69 3026723.36 726.83 Grid 250 MFA PES 3, 0
224 13,,862.57 3026721.79 726.92 Grid 25E MFA PES 3,0 3, 1
225 13,,866.44 3026732.50 726.45 Grid 24,0, MFA PES 3,2
226 13, ,878.47 3026729.09 726.82 Grid 24B MFA PES 312
227 13,,886.65 3026742.53 727.94 Grid 24C MFA PES 312
228 ,3,,873.42 3026749.0' 727.14 Grid 240 MFA PES 3,2
229 131,876.02 302674'.27 727.56 Grid 24E MFA PES 3,2 3,3
230 ,31,863.05 3026735.64 726.64 Grid 133,0, MFA PES 306
23, 13, ,849.62 3026741.8, 727.02 Grid '33B MFA PES 306
232 13, ,863.04 3026766.43 727.45 Grid '33C MFA PES 306
233 131,887.1, 3026772.5, 730.45 Grid 1330 MFA PES 306
234 13, ,874.89 3026766.26 729.44 Grid 133E MFA PES 306 307
235 1311875.56 3026772.75 730.67 Grid 133F MFA PES 358 359
236 13,1863.19 3026752.15 727.02 Grid 13313 MFA PES 306 307
237 13,1875.92 3026754.15 727.44 Grid 23,0, MFA PES 3,4
238 13,,883.07 3026757.15 729.70 Grid 23B MFA PES 3,4

239 1311899.54 3026756.85 727.98 Grid 23C MFA PES 3,4
240 ,311891.55 3026747.46 727.5, Grid 230 MFA PES 3,4
24, 1311888.67 3026758.63 728.02 Grid 23E MFA PES 3,4 3,5
243 ,3,1902.6, 3026763.72 728.55 Grid 135A MFA PES 3,6
244 13,1909.42 3026805.90 730.38 Grid '35B MFA PES 316
245 13,19,9.58 3026798.91 729.92 Grid '35C MFA PES 3,6
246 1311906.53 302678'.60 729.00 Grid ,350 MFA PES 3,6 3,7
247 1311907.82 3026772.40 729.39 Grid ,35E MFA PES 360 361
248 ,3119,6.50 3026790.24 729.59 Grid '35F MFA PES 362 363
249 131,9,5.76 3026805.11 730.43 Grid ,3513 MFA PES 364365
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NOTES:

1. GRID LOCATIONS ARE APPROXIMATE
BASED ON FIELD MEASUREMENTS.

2. GRID CHARACTERIZATION IS BASED ON
RESULTS OF POST-EXCAVATION
SAMPLES IN AREAS WHERE EXCAVATION
WAS PERFORMED OR ON INITlAL
CHARACTERIZATION SAMPLES IN AREAS
NOT EXCAVATED.
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CLEAN-UP OBJECTIVES

MEETS INDUSTRIAL CLEAN-UP
OBJECTIVES

MEETS RESIDENTIAL
CLEAN-UP OBJECTIVES

ARSENIC VALUES EXCEED CLEAN-UP
OBJECTIVES. ALl OTHER COMPOUNDS
MEET INDUSTRIAL CLEAN-UP
OBJECTIVES.

ARSENIC VALUE EXCEED CLEAN-UP
OBJECTIVES. ALl OTHER COMPOUNDS
MEET RESIDENTIAL CLEAN-UP
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REPORTING LIMIT ABOVE CLEAN-UP
OBJECTIVES. ALl OTHER COMPOUNDS
MEET RESIDENTIAL CLEAN-UP
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POST-EXCAVATION SAMPLE RESULTS

SECTION PAGES

H-1 Mine Fill A Post-Excavation Sample Results Table 13 pages
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TABLE H-1

MINE FILL A POST-EXCAVATION SAMPLE RESULTS
NSWC CRANE

'.
VOLATILES EXPLOSIVES

METHYLENE
ANALYTE MEK MIBK ACETONE CHLORIDE TOLUENE XYLENES DNB HMX

1M Industrial Cleanup Goal (Human Health) 27,000,000 2,800,000 8,800,000 18,000 880,000 320,000 68,000 34,000,000
1M Residential Cleanup Goal (Human Health) 7,100,000 770,000 2,000,000 7,800 790,000 320,000 6,500 3,300,000

Units of Measurement UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG
SAMPLE GRID SAMPLED *"*4,000,000

SITE ID DATE NUMBER BY

MFAPES300 09/08/2000 173 TOLTEST N/A N/A N/A N/A N/A N/A 1000 U 1400

MFAPES301 09/08/2000 173 TOLTEST 12 U 5.8 U 13 J 5.8 U 5.8 U 5.8 U N/A N/A

MFAPES302 09/08/2000 172 TOLTEST N/A N/A N/A N/A N/A N/A 1000 U 1100

MFAPES303 09/08/2000 172 TOLTEST 12 U 5.8 U 12 J 5.8 U 5.8 U 5.8 U N/A N/A

MFAPES304 09/08/2000 171 TOLTEST N/A N/A N/A N/A N/A N/A 1000 U 650 J
MFAPES305 09/08/2000 171 TOLTEST 12 U 5.8 U 12 J 5.8 U 5.8 U 5.8 U N/A N/A

MFAPES306 09/08/2000 133 TOLTEST N/A N/A N/A N/A N/A N/A 1000 U 3200

MFAPES307 09/08/2000 133 TOLTEST 12 U 6.2 U 13 J 6.2 U 6.2 U 6.2 U N/A N/A
MFAPES308 09/08/2000 26 TOLTEST N/A N/A N/A N/A N/A N/A 1000 U 640 J

MFAPES309 09/08/2000 26 TOLTEST 12 U 6.1 U 12 J 6.1 U 6.1 U 6.1 U N/A N/A

MFAPES310 09/08/2000 25 TOLTEST N/A N/A N/A N/A N/A N/A 1000 U 1500

MFAPES311 09/08/2000 25 TOLTEST 12 U 6.1 U 13 J 6.1 U 6.1 U 6.1 U N/A N/A
MFAPES312 09/08/2000 24 TOLTEST N/A N/A N/A N/A N/A N/A 1000 U 1500

MFAPES313 09/08/2000 24 TOLTEST 13 U 6.3 U 23 J 6.3 U 6.3 U 6.3 U N/A N/A

MFAPES314 09/08/2000 23 TOLTEST N/A N/A N/A N/A N/A N/A 1000 U 1200

MFAPES315 09/08/2000 23 TOLTEST 12 U 6.2 U 38 6.2 U 6.2 U 6.2 U N/A N/A

MFAPES316 09/08/2000 135 TOLTEST N/A N/A N/A N/A N/A N/A 1000 U 590 J
MFAPES317 09/08/2000 135 TOLTEST 14 U 7.9 U 130 7.9 U 7.9 U 7.9 U N/A N/A

MFAPES318 09/19/2000 131 TOLTEST N/A N/A N/A N/A N/A N/A 1000 U 400 J

MFAPES318FD 09/19/2000 131 TOLTEST N/A N/A N/A N/A N/A N/A 1000 U 690 J
MFAPES319 09/19/2000 131 TOLTEST 11 U 5.4 U 7.2 J 5.4 U 5.4 U 5.4 U N/A N/A

MFAPES320 09/19/2000 204 TOLTEST N/A N/A N/A N/A N/A N/A 1000 U 1300
MFAPES321 09/19/2000 204 TOLTEST 9.6 U 4.8 U 6.7 J 4.8 U 4.8 U 4.8 U N/A N/A
MFAPES322 09/19/2000 205 TOLTEST N/A N/A N/A N/A N/A N/A 1000 U 450 J

NSWC Crane - SWMU 12/16
Removal and Bioremeidation of MFA Material
Interim Measures Report - Addendum Page 1 of 13 08/01/2002



TABLE H-1
MINE FILL A POST-EXCAVATION SAMPLE RESULTS

NSWC CRANE

EXPLOSIVES

ANALYTE NITROBENZENE PETN RDX TNB TETRYL TNT 2,4-DNT 2,6-DNT 2-Am DNT
1M Industrial Cleanup Goal (Human Health) 94,000 250 17,000 34,000 6,800,000 64,000 1,400,000 680,000 1,400,000

1M Residential Cleanup Goal (Human Health) 18,000 250 4,000 3,300 650,000 15,000 130,000 65,000 130,000
Units of Measurement UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

SAMPLE GRID SAMPLED **4,000,000
SITE ID DATE NUMBER BY

MFAPES300 09/08/2000 173 TOLTEST 1000 U 2500 U 1900 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U

MFAPES301 09/08/2000 173 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A N/A

MFAPES302 09/08/2000 172 TOLTEST 1000 U 2500 U 4700 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U

MFAPES303 09/08/2000 172 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES304 09/08/2000 171 TOLTEST 1000 U 2500 U 7500 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U

MFAPES305 09/08/2000 171 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A N/A

MFAPES306 09/08/2000 133 TOLTEST 1000 U 2500 U 11000 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U

MFAPES307 09/08/2000 133 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A N/A

MFAPES308 09/08/2000 26 TOLTEST 1000 U 2500 U 1400 1000 U 1000 U 410 J 1000 U 1000 U 1000 U

MFAPES309 09/08/2000 26 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A N/A

MFAPES310 09/08/2000 25 TOLTEST 1000 U 2500 U 6500 1000 U 1000 U 220 J 1000 U 1000 U 1000 U

MFAPES311 09/08/2000 25 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A N/A

MFAPES312 09/08/2000 24 TOLTEST 1000 U 2500 U 2900 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U

MFAPES313 09/08/2000 24 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A N/A

MFAPES314 09/08/2000 23 TOLTEST 1000 U 2500 U 1700 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U

MFAPES315 09/08/2000 23 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES316 09/08/2000 135 TOLTEST 1000 U 2500 U 710 J 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U

MFAPES317 09/08/2000 135 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A N/A

MFAPES318 09/19/2000 131 TOLTEST 1000 U 2500 U 4600 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U
MFAPES318FD 09/19/2000 131 TOLTEST 1000 U 2500 U 5300 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U

MFAPES319 09/19/2000 131 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES320 09/19/2000 204 TOLTEST 1000 U 2500 U 1600 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U
MFAPES321 09/19/2000 204 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES322 09/19/2000 205 TOLTEST 1000 U 2500 U 3100 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U

NSWC Crane - SWMU 12/16
Removal and Bioremeidation of MFA Material
Inter.~easures Report - Addendum pa_ of13 ~.1/2002
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TABLE H-1

MINE FILL A POST-EXCAVATION SAMPLE RESULTS
NSWCCRANE

•
EXPLOSIVES METALS

ANALYTE 4-Am DNT 2-NT 3-NT 4-NT ALUMINUM ARSENIC BARIUM CADMIUM
1M Industrial Cleanup Goal (Human Health) 680,000 6,800,000 6,800,000 6,800,000 100,000,000 2,400 100,000,000 850,000

1M Residential Cleanup Goal (Human Health) 65,000 650,000 650,000 650,000 77,000,000 320 5,300,000 38,000
Units of Measurement UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

SAMPLE GRID SAMPLED **2,000,000 **20,000
SITE ID DATE NUMBER BY

MFAPES300 09/08/2000 173 TOLTEST 1000 U 1000 U 1000 U 1000 U 14,700,000 11,700 U 173,000 580 U

MFAPES301 09/08/2000 173 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A

MFAPES302 09/08/2000 172 TOLTEST 1000 U 1000 U 1000 U 1000 U 11,700,000 11,500 U 137,000 580 U

MFAPES303 09/08/2000 172 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A

MFAPES304 09/08/2000 171 TOLTEST 1000 U 1000 U 1000 U 1000 U 10,900,000 13,900 U 58,200 580 U
MFAPES305 09/08/2000 171 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A

MFAPES306 09/08/2000 133 TOLTEST 1000 U 1000 U 1000 U 1000 U 11,600,000 12,400 U 213,000 620 U

MFAPES307 09/08/2000 133 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A

MFAPES308 09/08/2000 26 TOLTEST 240 J 1000 U 1000 U 1000 U 11,500,000 6,900 J 80,600 610 U

MFAPES309 09/08/2000 26 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A

MFAPES310 09/08/2000 25 TOLTEST 1000 U 1000 U 1000 U 1000 U 12,900,000 12,200 U 61,800 610 U
MFAPES311 09/08/2000 25 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES312 09/08/2000 24 TOLTEST 1000 U 1000 U 1000 U 1000 U 12,600,000 11,100 J 52,600 630 U
MFAPES313 09/08/2000 24 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A

MFAPES314 09/08/2000 23 TOLTEST 1000 U 1000 U 1000 U 1000 U 15,800,000 6,600 J 71,900 620 U

MFAPES315 09/08/2000 23 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A

MFAPES316 09/08/2000 135 TOLTEST 1000 U 1000 U 1000 U 1000 U 14,000,000 9,600 J 88,100 620 U

MFAPES317 09/08/2000 135 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A

MFAPES318 09/19/2000 131 TOLTEST 1000 U 1000 U 1000 U 1000 U 16,400,000 10,800 J 77,800 580 U

MFAPES318FD 09/19/2000 131 TOLTEST 1000 U 1000 U 1000 U 1000 U 18,700,000 11,100 J 115,000 590 U

MFAPES319 09/19/2000 131 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A

MFAPES320 09/19/2000 204 TOLTEST 1000 U 1000 U 1000 U 1000 U 19,700,000 8,400 J 258,000 590 U

MFAPES321 09/19/2000 204 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES322 09/19/2000 205 TOLTEST 1000 U 1000 U 1000 U 1000 U 18,300,000 9,200 J 351,000 570 U

NSWC Crane - SWMU 12/16
Removal and Bioremeidation of MFA Material
Interim Measures Report - Addendum Page 3 of 13 08/01/2002



TABLE H-1
MINE FILL A POST-EXCAVATION SAMPLE RESULTS

NSWC CRANE

METALS

ANALYTE CHROMIUM LEAD MERCURY SELENIUM SILVER
1M Industrial Cleanup Goal (Human Health) 450,000 1,000,000 510,000 8,500,000 8,500,000

1M Residential Cleanup Goal (Human Health) 210,000 400,000 23,000 380,000 380,000
Units of Measurement UG/KG UG/KG UG/KG UG/KG UG/KG

SAMPLE GRID SAMPLED **100,000 **100,000 **4,000
SITE ID DATE NUMBER BY

MFAPES300 09/08/2000 173 TOLTEST 25,500 13,800 15 J 23,400 U 1,200 U

MFAPES301 09/08/2000 173 TOLTEST N/A N/A N/A N/A N/A

MFAPES302 09/08/2000 172 TOLTEST 21,500 12,300 64 J 23,100 U 1,200 U
MFAPES303 09/08/2000 172 TOLTEST N/A N/A N/A N/A N/A

MFAPES304 09/08/2000 171 TOLTEST 60,200 32,000 120 U 23,200 U 1,200 U

MFAPES305 09/08/2000 171 TOLTEST N/A N/A N/A N/A N/A

MFAPES306 09/08/2000 133 TOLTEST 15,900 15,800 12 J 24,800 U 1,200 U

MFAPES307 09/08/2000 133 TOLTEST N/A N/A N/A N/A N/A

MFAPES308 09/08/2000 26 TOLTEST 17,300 13,600 19 J 24,400 U 1,200 U

MFAPES309 09/08/2000 26 TOLTEST N/A N/A N/A N/A N/A
MFAPES310 09/08/2000 25 TOLTEST 17,200 10,900 23 J 24,500 U 1,200 U
MFAPES311 09/08/2000 25 TOLTEST N/A N/A N/A N/A N/A

MFAPES312 09/08/2000 24 TOLTEST 23,800 16,200 19 J 25,000 U 1,300 U
MFAPES313 09/08/2000 24 TOLTEST N/A N/A N/A N/A N/A

MFAPES314 09/08/2000 23 TOLTEST 23,400 18,000 37 J 24,700 U 1,200 U
MFAPES315 09/08/2000 23 TOLTEST N/A N/A N/A N/A N/A

MFAPES316 09/08/2000 135 TOLTEST 21,700 25,700 30 J 24,900 U 1,200 U

MFAPES317 09/08/2000 135 TOLTEST N/A N/A N/A N/A N/A

MFAPES318 09/19/2000 131 TOLTEST 32,800 27,300 10 J 23,400 U 1,200 U
MFAPES318FD 09/19/2000 131 TOLTEST 31,100 16,600 16 J 23,600 U 1,200 U

MFAPES319 09/19/2000 131 TOLTEST N/A N/A N/A N/A N/A
MFAPES320 09/19/2000 204 TOLTEST 37,900 16,500 49 J 23,800 U 1,200 U
MFAPES321 09/19/2000 204 TOLTEST N/A N/A N/A N/A N/A
MFAPES322 09/19/2000 205 TOLTEST 31,300 13,800 16 J 23,000 U 1,100 U
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TABLE H-1

MINE FILL A POST-EXCAVATION SAMPLE RESULTS
NSWC CRANE

-
VOLATILES EXPLOSIVES

METHYLENE

ANALYTE MEK MIBK ACETONE CHLORIDE TOLUENE XYLENES DNB HMX
1M Industrial Cleanup Goal (Human Health) 27,000,000 2,800,000 8,800,000 18,000 880,000 320,000 68,000 34,000,000

1M Residential Cleanup Goal (Human Health) 7,100,000 770,000 2,000,000 7,800 790,000 320,000 6,500 3,300,000

Units of Measurement UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG
SAMPLE GRID SAMPLED **4,000,000

SITE ID DATE NUMBER BY

MFAPES323 09/19/2000 205 TOLTEST 9.6 U 4.8 U 6.4 J 4.8 U 4.8 U 4.8 U N/A N/A

MFAPES324 09/19/2000 206 TOLTEST N/A N/A N/A N/A N/A N/A 1000 U 280 J

MFAPES325 09/19/2000 206 TOLTEST 12 U 6.1 U 10 J 6.1 U 6.1 U 6.1 U N/A N/A

MFAPES326 09/19/2000 206 TOLTEST N/A N/A N/A N/A N/A N/A 1000 U 440 J

MFAPES327 09/19/2000 206 TOLTEST 10 U 5.2 U 18 J 5.2 U 5.2 U 5.2 U N/A N/A

MFAPES328 09/19/2000 205 TOLTEST N/A N/A N/A N/A N/A N/A 1000 U 2100

MFAPES329 09/19/2000 205 TOLTEST 15 U 7.4 U 29 U 7.4 U 7.4 U 7.4 U N/A N/A

MFAPES330 09/19/2000 204 TOLTEST N/A N/A N/A N/A N/A N/A 1000 U 1000 U

MFAPES331 09/19/2000 204 TOLTEST 11 U 5.3 U 7.5 J 5.3 U 5.3 U 5.3 U N/A N/A

MFAPES332 09/20/2000 29 TOLTEST N/A N/A N/A N/A N/A N/A 1000 U 5500

MFAPES333 09/20/2000 29 TOLTEST 9.9 U 4.9 U 5.1 J 4.9 U 4.9 U 4.9 U N/A N/A

MFAPES334 09/20/2000 132 TOLTEST N/A N/A N/A N/A N/A N/A 1000 U 1400

MFAPES335 09/20/2000 132 TOLTEST 12 U 5.8 U 6.2 J 5.8 U 5.8 U 5.8 U N/A N/A

MFAPES336 09/20/2000 34 TOLTEST N/A N/A N/A N/A N/A N/A 1000 U 280 J

MFAPES337 09/20/2000 34 TOLTEST 11 U 5.7 U 5.7 J 5.7 U 5.7 U 5.7 U N/A N/A

MFAPES338 09/20/2000 35 TOLTEST N/A N/A N/A N/A N/A N/A 1000 U 780 J

MFAPES338FD 09/20/2000 35 TOLTEST N/A N/A N/A N/A N/A N/A 1000 U 870 J

MFAPES339 09/20/2000 35 TOLTEST 12 U 5.8 U 14 J 5.8 U 5.8 U 5.8 U N/A N/A

MFAPES340 09/20/2000 33 TOLTEST N/A N/A N/A N/A N/A N/A 1000 U . 500 J

MFAPES341 09/20/2000 33 TOLTEST 11 U 5.5 U 5.9 J 5.5 U 5.5 U 5.5 U N/A N/A

MFAPES342 09/20/2000 36 TOLTEST N/A N/A NlA N/A N/A N/A 1000 U 830 J

MFAPES343 09/20/2000 36 TOLTEST 10 U 5.0 U 5.9 J 5.0 U 5.0 U 5.0 U N/A N/A

MFAPES344 09/20/2000 37 TOLTEST N/A N/A N/A N/A N/A N/A 1000 U 1400

MFAPES345 09/20/2000 37 TOLTEST 9.4 U 4.7 U 5.9 J 4.7 U 4.7 U 4.7 U N/A N/A

NSWC Crane - SWMU 12/16
Removal and Bioremeidation of MFA Material
Interim Measures Report - Addendum Page 5 of 13 08/01/2002



TABLE H-1
MINE FILL A POST-EXCAVATION SAMPLE RESULTS

NSWC CRANE

EXPLOSIVES

ANALYTE NITROBENZENE PETN RDX TNB TETRYL TNT 2,4-DNT 2,6-DNT 2-Am DNT
1M Industrial Cleanup Goal (Human Health) 94,000 250 17,000 34,000 6,800,000 64,000 1,400,000 680,000 1,400,000

1M Residential Cleanup Goal (Human Health) 18,000 250 4,000 3,300 650,000 15,000 130,000 65,000 130,000
Units of Measurement UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

SAMPLE GRID SAMPLED **4,000,000
SITE ID DATE NUMBER BY

MFA~ES3rall Oe/lP6/2000 2~6 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A N/A

MFAPES324 09/19/2000 206 TOLTEST 1000 U 2500 U 710 J 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U
MFAPES325 09/19/2000 206 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A N/A

MFAPES326 09/19/2000 206 TOLTEST 1000 U 2500 U 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U

MFAPES327 09/19/2000 206 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A N/A

MFAPES328 09/19/2000 205 TOLTEST 1000 U 2500 U 350 J 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U

MFAPES329 09/19/2000 205 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A N/A

MFAPES330 09/19/2000 204 TOLTEST 1000 U 2500 U 280 J 1000 U 1000 U 1700 1000 U 1000 U 1000 U

MFAPES331 09/19/2000 204 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES332 09/20/2000 29 TOLTEST 1000 U 2500 U 4800 1000 U 1000 U 220 J 1000 U 1000 U 1000 U

MFAPES333 09/20/2000 29 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A N/A

MFAPES334 09/20/2000 132 TOLTEST 1000 U 2500 U 7900 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U

MFAPES335 09/20/2000 132 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A N/A

MFAPES336 09/20/2000 34 TOLTEST 1000 U 2500 U 3400 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U

MFAPES337 09/20/2000 34 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES338 09/20/2000 35 TOLTEST 1000 U 2500 U 4600 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U

MFAPES338FD 09/20/2000 35 TOLTEST 1000 U 2500 U 5600 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U
MFAPES339 09/20/2000 35 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES340 09/20/2000 33 TOLTEST 1000 U 2500 U 1900 1000 U 1000 U 130 J 1000 U 1000 U 1000 U
MFAPES341 09/20/2000 33 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES342 09/20/2000 36 TOLTEST 1000 U 2500 U 4500 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U
MFAPES343 09/20/2000 36 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES344 09/20/2000 37 TOLTEST 1000 U 2500 U 3200 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U
MFAPES345 09/20/2000 37 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A N/A
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e -TABLE H-1
MINE FILL A POST-EXCAVATION SAMPLE RESULTS

NSWC CRANE

,e

EXPLOSIVES METALS

ANAlYTE 4-Am DNT 2-NT 3-NT 4-NT ALUMINUM ARSENIC BARIUM CADMIUM
1M Industrial Cleanup Goal (Human Health) 680,000 6,800,000 6,800,000 6,800,000 100,000,000 2,400 100,000,000 850,000

1M Residential Cleanup Goal (Human Health) 65,000 650,000 650,000 650,000 77,000,000 320 5,300,000 38,000
Units of Measurement UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

SAMPLE GRID SAMPLED **2,000,000 **20,000
SITEID DATE NUMBER BY

MFAPES3QG 09/1»6/2000 :l~6 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES324 09/19/2000 206 TOlTEST 1000 U 1000 U 1000 U 1000 U 15,900,000 6,000 J 180,000 720 U
MFAPES325 09/19/2000 206 TOlTEST N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES326 09/19/2000 206 TOlTEST 1000 U 1000 U 1000 U 1000 U 16,800,000 13,000 J 14,400 590 U
MFAPES327 09/19/2000 206 TOlTEST N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES328 09/19/2000 205 TOlTEST 1000 U 1000 U 1000 U 1000 U 12,600,000 10,000 J 55,400 630 U
MFAPES329 09/19/2000 205 TOlTEST N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES330 09/19/2000 204 TOlTEST 1000 U 1000 U 1000 U 1000 U 18,500,000 4,100 J 64,600 610 U
MFAPES331 09/19/2000 204 TOlTEST N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES332 09/20/2000 29 TOlTEST 1000 U 1000 U 1000 U 1000 U 15,200,000 6,400 J 70,000 590 U
MFAPES333 09/20/2000 29 TOlTEST N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES334 09/20/2000 132 TOlTEST 1000 U 1000 U 1000 U 1000 U 16,700,000 6,200 J 213,000 710 U
MFAPES335 09/20/2000 132 TOlTEST N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES336 09/20/2000 34 TOlTEST 1000 U 1000 U 1000 U 1000 U 18,900,000 7,400 J 105,000 590 U
MFAPES337 09/20/2000 34 TOlTEST N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES338 09/20/2000 35 TOlTEST 1000 U 1000 U 1000 U 1000 U 12,100,000 7,400 J 135,000 580 U

MFAPES338FD 09/20/2000 35 TOlTEST 1000 U 1000 U 1000 U 1000 U 11,800,000 11,300 J 209,000 570 U
MFAPES339 09/20/2000 35 TOlTEST N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES340 09/20/2000 33 TOlTEST 160 J 1000 U 1000 U 1000 U 17,800,000 9,800 J 257,000 600 U
MFAPES341 09/20/2000 33 TOlTEST N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES342 09/20/2000 36 TOlTEST 1000 U 1000 U 1000 U 1000 U 22,100,000 7,300 J 306,000 580 U
MFAPES343 09/20/2000 36 TOlTEST N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES344 09/20/2000 37 TOlTEST 1000 U 1000 U 1000 U 1000 U 12,200,000 25,900 74,600 590 U
MFAPES345 09/20/2000 37 TOlTEST N/A N/A N/A N/A N/A N/A N/A N/A
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TABLE H-1
MINE FILL A POST-EXCAVATION SAMPLE RESULTS

NSWCCRANE

METALS

ANALYTE CHROMIUM LEAD MERCURY SELENIUM SILVER
1M Industrial Cleanup Goal (Human Health) 450,000 1,000,000 510,000 8,500,000 8,500,000

1M Residential Cleanup Goal (Human Health) 210,000 400,000 23,000 380,000 380,000
Units of Measurement UG/KG UG/KG UG/KG UG/KG UG/KG

SAMPLE GRID SAMPLED **100,000 **100,000 **4,000
SITE ID DATE NUMBER BY

MFAPES3lJG Oe/~6/2000 1~6 TOLTEST N/A N/A N/A N/A N/A
MFAPES324 09/19/2000 206 TOLTEST 28,500 15,400 19 J 29,000 U 1,400 U
MFAPES325 09/19/2000 206 TOLTEST N/A N/A N/A N/A N/A
MFAPES326 09/19/2000 206 TOLTEST 31,000 12,900 8J 23,400 U 1,200 U

MFAPES327 09/19/2000 206 TOLTEST N/A N/A N/A N/A N/A

MFAPES328 09/19/2000 205 TOLTEST 29,900 20,200 29 J 25,300 U 1,300 U
MFAPES329 09/19/2000 205 TOLTEST N/A N/A N/A N/A N/A
MFAPES330 09/19/2000 204 TOLTEST 23,000 19,900 42 J 24,200 U 1,200 U
MFAPES331 09/19/2000 204 TOLTEST N/A N/A N/A N/A N/A
MFAPES332 09/20/2000 29 TOLTEST 23,600 8,300 7.3 J 23,600 U 1,200 U
MFAPES333 09/20/2000 29 TOLTEST N/A N/A N/A N/A N/A
MFAPES334 09/20/2000 132 TOLTEST 25,900 11,900 140 U 28,300 U 1,400 U
MFAPES335 09/20/2000 132 TOLTEST N/A N/A N/A N/A N/A
MFAPES336 09/20/2000 34 TOLTEST 39,500 17,600 7.4 J 23,700 U 1,200 U
MFAPES337 09/20/2000 34 TOLTEST N/A N/A N/A N/A N/A
MFAPES338 09/20/2000 35 TOLTEST 23,700 16,400 120 U 23,100 U 1,200 U

MFAPES338FD 09/20/2000 35 TOLTEST 29,300 25,400 7.9 J 22,900 U 1,100 U
MFAPES339 09/20/2000 35 TOLTEST N/A N/A N/A N/A N/A
MFAPES340 09/20/2000 33 TOLTEST 30,700 20,400 130 23,900 U 1,200 U
MFAPES341 09/20/2000 33 TOLTEST N/A N/A N/A N/A N/A
MFAPES342 09/20/2000 36 TOLTEST 43,000 23,900 7.7 J 23,200 U 1,200 U
MFAPES343 09/20/2000 36 TOLTEST N/A N/A N/A N/A N/A
MFAPES344 09/20/2000 37 TOLTEST 60,400 30,400 8.6 J 46,900 U 1,200 U
MFAPES345 09/20/2000 37 TOLTEST N/A N/A N/A N/A N/A
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- -TABLE H-1
MINE FILL A POST-EXCAVATION SAMPLE RESULTS

NSWC CRANE

e

VOLATILES EXPLOSIVES
METHYLENE

ANALYTE MEK MI8K ACETONE CHLORIDE TOLUENE XYLENES DN8 HMX
1M Industrial Cleanup Goal (Human Health) 27,000,000 2,800,000 8,800,000 18,000 880,000 320,000 68,000 34,000,000

1M Residential Cleanup Goal (Human Health) 7,100,000 770,000 2,000,000 7,800 790,000 320,000 6,500 3,300,000
Units of Measurement UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

SAMPLE GRID SAMPLED **4,000,000
SITE ID DATE NUM8ER 8Y

MFAPES346 09/20/2000 38 TOLTEST N/A N/A N/A N/A N/A N/A 1000 U 1600

MFAPES347 09/20/2000 38 TOLTEST 10 U 5.2 U 6.1 J 5.2 U 5.2 U 5.2 U N/A N/A
MFAPES348 09/20/2000 40 TOLTEST N/A N/A N/A N/A N/A N/A 1000 U 2300
MFAPES349 09/20/2000 40 TOLTEST 12 U 6.2 U 10 J 6.2 U 6.2 U 6.2 U N/A N/A
MFAPES350 09/20/2000 173 TOLTEST N/A N/A N/A N/A N/A N/A 1000 U 1000 U

MFAPES351 09/20/2000 173 TOLTEST 9.9 U 5.0 U 12 J 5.0 U 5.0 U 5.0 U N/A N/A
MFAPES352 09/20/2000 173 TOLTEST N/A N/A N/A N/A N/A N/A 1000 U 1000 U
MFAPES353 09/20/2000 173 TOLTEST 12 J 6.9 U 578 6.9 U 6.9 U 6.9 U N/A N/A
MFAPES354 09/21/2000 173 TOLTEST N/A N/A N/A N/A N/A N/A 500 U 693
MFAPES355 09/21/2000 173 TOLTEST 4U 4U 4U 4J 1 J 98 N/A N/A
MFAPES356 09/21/2000 171/170 TOLTEST N/A N/A N/A N/A N/A N/A 500 U 1070
MFAPES357 09/21/2000 171/170 TOLTEST 4U 4U 4U 6 1 J 88 N/A N/A
MFAPES358 09/21/2000 133/170 TOLTEST N/A N/A N/A N/A N/A N/A 476 U 5240
MFAPES359 09/21/2000 133/170 TOLTEST 5U 5U 5U 5U 2J 138 N/A N/A
MFAPES360 09/21/2000 135/168 TOLTEST N/A N/A N/A N/A N/A N/A 500 U 527
MFAPES361 09/21/2000 135/168 TOLTEST 4U 4U 4U 2J 1 J 98 N/A N/A
MFAPES362 09/21/2000 135/168 TOLTEST N/A N/A N/A N/A N/A N/A 500 U 410 J

MFAPES363 09/21/2000 135/168 TOLTEST 5U 5U 5U 5U 5U 68 N/A N/A
MFAPES364 09/21/2000 135/169 TOLTEST N/A N/A N/A N/A N/A N/A 500 U 1120

MFAPES365 09/21/2000 135/169 TOLTEST 4U 4U 4U 3J 1 J 88 N/A N/A
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TABLE H-1
MINE FILL A POST-EXCAVATION SAMPLE RESULTS

NSWC CRANE

EXPLOSIVES

ANAlYTE NITROBENZENE PETN RDX TNB TETRYl TNT 2,4-DNT 2,6-DNT 2-Am DNT
1M Industrial Cleanup Goal (Human Health) 94,000 250 17,000 34,000 6,800,000 64,000 1,400,000 680,000 1,400,000

1M Residential Cleanup Goal (Human Health) 18,000 250 4,000 3,300 650,000 15,000 130,000 65,000 130,000
Units of Measurement UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

SAMPLE GRID SAMPLED **4,000,000
SITEID DATE NUMBER BY

MFAPES3ae Oe/Qe/2000 m6 TOLTEST 1000 U 2500 U 4300 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U
MFAPES347 09/20/2000 38 TOlTEST N/A N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES348 09/20/2000 40 TOlTEST 1000 U 2500 U 9000 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U
MFAPES349 09/20/2000 40 TOlTEST N/A N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES350 09/20/2000 173 TOlTEST 1000 U 2500 U 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U 1000 U
MFAPES351 09/20/2000 173 TOlTEST N/A N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES352 09/20/2000 173 TOlTEST 1000 U 2500 U 1000 U 1000 U 1000 U 110 J 1000 U 1000 U 1000 U
MFAPES353 09/20/2000 173 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES354 09/21/2000 173 TOLTEST 500 U 500 U 221 J 500 U 500 U 500 U 500 U 500 U 500 U
MFAPES355 09/21/2000 173 TOlTEST N/A N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES356 09/21/2000 171/170 TOlTEST 500 U 500 U 5100 500 U 500 U 500 U 500 U 500 U 500 U
MFAPES357 09/21/2000 171/170 TOlTEST N/A N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES358 09/21/2000 133/170 TOlTEST 476 U 476 U 7970 476 U 476 U 476 U 476 U 476 U 476 U
MFAPES359 09/21/2000 133/170 TOlTEST N/A N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES360 09/21/2000 135/168 TOlTEST 500 U 500 U 1130 500 U 500 U 500 U 500 U 500 U 500 U
MFAPES361 09/21/2000 135/168 TOlTEST N/A N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES362 09/21/2000 135/168 TOlTEST 500 U 500 U 500 U 500 U 500 U 500 U 500 U 500 U 500 U
MFAPES363 09/21/2000 135/168 TOlTEST N/A N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES364 09/21/2000 135/169 TOlTEST 500 U 500 U 500 U 500 U 500 U 500 U 500 U 500 U 500 U
MFAPES365 09/21/2000 135/169 TOlTEST N/A N/A N/A N/A N/A N/A N/A N/A N/A

NSWC Crane - SWMU 12/16
Removal and Bioremeidation of MFA Material
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TABLE H-1

MINE FILL A POST-EXCAVATION SAMPLE RESULTS
NSWC CRANE

e

EXPLOSIVES METALS

ANALYTE 4-Am DNT 2-NT 3-NT 4-NT ALUMINUM ARSENIC BARIUM CADMIUM
1M Industrial Cleanup Goal (Human Health) 680,000 6,800,000 6,800,000 6,800,000 100,000,000 2,400 100,000,000 850,000

1M Residential Cleanup Goal (Human Health) 65,000 650,000 650,000 650,000 77,000,000 320 5,300,000 38,000
Units of Measurement UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG UG/KG

SAMPLE GRID SAMPLED **2,000,000 **20,000
SITE 10 DATE NUMBER BY

MFAPES3~a 09/Qe/2000 -rna TOLTEST 1000 U 1000 U 1000 U 1000 U 11,100,000 5,200 J 71,800 590 U
MFAPES347 09/20/2000 38 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES348 09/20/2000 40 TOLTEST 1000 U 1000 U 1000 U 1000 U 17,700,000 10,600 J 78,900 610 U
MFAPES349 09/20/2000 40 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES350 09/20/2000 173 TOLTEST 1000 U 1000 U 1000 U 1000 U 18,600,000 5,900 J 39,900 600 U

MFAPES351 09/20/2000 173 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES352 09/20/2000 173 TOLTEST 1000 U 1000 U 1000 U 1000 U 35,200,000 12,200 J 64,800 880
MFAPES353 09/20/2000 173 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES354 09/21/2000 173 TOLTEST 500 U 500 U 500 U 500 U 7,260,000 5,100 29,700 60 U
MFAPES355 09/21/2000 173 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES356 09/21/2000 171/170 TOLTEST 500 U 500 U 500 U 500 U 8,570,000 4,300 30,000 60 U
MFAPES357 09/21/2000 171/170 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES358 09/21/2000 133/170 TOLTEST 476 U 476 U 476 U 476 U 11,100,000 7,600 45,200 60 U
MFAPES359 09/21/2000 133/170 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES360 09/21/2000 135/168 TOLTEST 500 U 500 U 500 U 500 U 10,600,000 5,700 43,200 .580 B
MFAPES361 09/21/2000 135/168 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES362 09/21/2000 135/168 TOLTEST 500 U 500 U 500 U 500 U 12,200,000 7,200 104,000 60 U
MFAPES363 09/21/2000 135/168 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A
MFAPES364 09/21/2000 135/169 TOLTEST 500 U 500 U 500 U 500 U 12,200,000 8,300 86,500 60 U
MFAPES365 09/21/2000 135/169 TOLTEST N/A N/A N/A N/A N/A N/A N/A N/A

NSWC Crane - SWMU 12/16
Removal and Bioremeidation of MFA Material
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TABLE H-1
MINE FILL A POST-EXCAVATION SAMPLE RESULTS

NSWCCRANE

METALS

ANALYTE CHROMIUM LEAD MERCURY SELENIUM SILVER
1M Industrial Cleanup Goal (Human Health) 450,000 1,000,000 510,000 8,500,000 8,500,000

1M Residential Cleanup Goal (Human Health) 210,000 400,000 23,000 380,000 380,000
Units of Measurement UG/KG UG/KG UG/KG UG/KG UG/KG

SAMPLE GRID SAMPLED **100,000 **100,000 **4,000
SITE 10 DATE NUMBER BY

MFAPES3Qa 09/Q6/2000 -rna TOLTEST 25,600 15,000 13 J 23,400 U 1,200 U
MFAPES347 09/20/2000 38 TOLTEST N/A N/A N/A N/A N/A
MFAPES348 09/20/2000 40 TOLTEST 25,800 16,300 38 J 24,500 U 1,200 U
MFAPES349 09/20/2000 40 TOLTEST N/A N/A N/A N/A N/A
MFAPES350 09/20/2000 173 TOLTEST 30,300 17,200 9.,3 J 24,000 U 1,200 U
MFAPES351 09/20/2000 173 TOLTEST N/A N/A N/A N/A N/A
MFAPES352 09/20/2000 173 TOLTEST 20,400 40,800 42 J 27,100U 1,400 U
MFAPES353 09/20/2000 173 TOLTEST N/A N/A N/A N/A N/A
MFAPES354 09/21/2000 173 TOLTEST 12,200 10,400 B 20 U 460 U 320 U
MFAPES355 09/21/2000 173 TOLTEST N/A N/A N/A N/A N/A
MFAPES356 09/21/2000 171/170 TOLTEST 13,000 7,800 B 20 U 480 U 330 U
MFAPES357 09/21/2000 171/170 TOLTEST N/A N/A N/A N/A N/A
MFAPES358 09/21/2000 133/170 TOLTEST 15,800 11,400 B 30 B 470 U 320 U
MFAPES359 09/21/2000 133/170 TOLTEST N/A N/A N/A N/A N/A
MFAPES360 09/21/2000 135/168 TOLTEST 11,100 15,900 B 40 B 520 U 360 U
MFAPES361 09/21/2000 135/168 TOLTEST N/A N/A N/A N/A N/A
MFAPES362 09/21/2000 135/168 TOLTEST 17,700 18,600 B 50 480 U 330 U
MFAPES363 09/21/2000 135/168 TOLTEST N/A N/A N/A N/A N/A
MFAPES364 09/21/2000 135/169 TOLTEST 14,700 15,100 B 40 B 490 U 340 U
MFAPES365 09/21/2000 135/169 TOLTEST N/A N/A N/A N/A N/A

NSWC Crane - SWMU 12/16
Removal and Bioremeidation of MFA Material
Interweasures Report - Addendum pag. of 13 0./2002
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Notes:

J - Estimated value
MEK - Methyl ethyl ketone
MIBK - Methyl isobutyl ketone
NIA - not analyzed
U - not detected
UG/KG - micrograms per kilogram·

e
TABLE H-1

MINE FILL A POST-EXCAVATION SAMPLE RESULTS
NSWCCRANE

,e

IValues BoLD are oUtLINES exceed Industrial cleanup Goals I
Values BOLD are ITALICS exceed Residential Cleanup Goals

NSWC Crane - SWMU 12/16
Removal and Bioremeidation of MFA Material
Interim Measures Report - Addendum Page 13 of 13 08/01/2002
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Client Lot I : GOI090119
Date Sampled : 09/08/00

MA'I'RIX SPIKE SAMPLE DATA REPORT

TOTAL Metals

Date Received•• : 09/09/00
Matrix..••..... : SOLID

SAMPLE SPIKE MEASURED PERCNT PREPARATION-

PARAMETER AMOUNT AMT AMOUNT UN="'-=IT=S""----__ RECVRY RPD ME'I'.::-;H:..::;O.::;D ANALYSIS DATE

MS Lot-Sample #: GOI090119-009 Prep Batch j ... : 0257161
Aluminum

WORK
ORDER #

Arsenic

11500 244

11500 244

23100 mg/kg
Qualifiers: NC,MSB

25000 mg/kg
Qualifiers: NC,MSB

St\1846 6010B

SW846 6010B

09/12-09/13/00 DK4VH10

09/12-09/13/00 DK4VH10

Barium

cadmium

Chromium

e
Lead

Selenium

Silver

NOTE (S) :

6.9
6.9

80.6
80.6

NO

NO

17.3
17.3

13.6
13.6

NO

NO

. NO
ND

244
244

244
244

6.10
6.10

24.4
24.4

61. 0
61. 0

244
244

6.10
6.10

240
230

357
351

6.19
6.63

53.5 N
55.0 N

71.2
74.9

231
228

5.84
6.06

mg/kg
mg/kg

mg/kg
mg/kg

mg/kg
mg/kg

mg/kg
mg/kg

mg/kg
mg/kg

mg/kg
mg/kg

mg/kg
mg/kg

95
91

113
111

101
109

148
155

95
100

95
93

96
99

SWB46 6010B
4.2 SW846 6010B

SW846 6010B
1.6 SW8466010B

SW846 6010B
6.9 SW846 6010B

SW846 6010B
2.8 SW846 6010B

SW846 6010B
5.0 SWB46 6010B

SW846 6010B
1. 3 SW846 6010B

SW846 6010B
3.6 SW846 6010B

09/12-09/13/00 DK4VH10'
09/12-09/13/00 DK4VHIOl

09/12-09/13/00 DK4VH101
09/12-09/13/00 DK4VHIOJ

09/12-09/13/00 DK4VH10l
09/12-09/13/00 DK4VH10r

09/12-09/13/00 DK4VH101
09/12-09/13/00 DK4VH10l

09/12-09/13/00 DK4VH10.
09/12-09/13/00 DK4VH101

09/12-09/13/00 DK4VH10'
09/12-09/13/00 DK4VH10v

09/12-09/13/00 DK4VHIOC
09/12-09/13/00 DK4VHIOJ

Calculations are performed before rounding 10 avoid round-{)ff errors in calculated results.

Results and reporting limits have been adjusted Cor dry weight.

NC The recovery and/or RPD were not calculated.

MSB The recovery and RPD were not calculated because the sam"ll' amOW1l was greater than four times the spilce"amowll.

N Spiked analyre recovery is outside ~led colllrol limits.



MA:r.RIX SPIKE SAMPLE DATA REPORT

TOTAL Metals

Client Lot # ... : GOI090119
Date sampled ..• : 09/08/00 Date Received•• : 09/09/00

Matrix : SOLID

SAMPLE SPIKE MEASURED

PARAMETER AMOUNT AMT AMOUNT .=:UN=I..::,T=S _

PERCNT PREPARATION-

RECVRY RPD ME:'I'.:.:H;.::;O.:::D ANALYSIS DATE
WORK
ORDER #

MS Lot-Sample #: GOI090119-001 Prep Batch # ... : 0255443
Aluminum

Arsenic

14700 234

14700 234

34200 mg/kg
Qualifiers: NC,MSB

32500 mg/kg
Qualifiers: NC,MSB

SW846 6010B

SWB46 6010B

09/11-09/12/00 DK4V510(

09/11-09/12/00 DK4VS101

Barium

cadmium

Chromium

Lead

ND

ND

173
173

ND

ND

25.5
25.5

234
234

234
234

5.85
5.85

23.4
23.4

223
216

526 N
491 N

5.96
6.20

71.3 N

70.5 N

mg/kg
mg/kg

mg/kg
mg/kg

mg/kg
mg/kg

mg/kg
mg/kg

95
92

151
136

102
106

196
192

SW846 6010B
3.2 SW846 6010B

SW846 6010B
6.9 SW846 6010B

SW846 6010B
3.9 SW846 6010B

SW846 6010B
1.1 SW846 6010B

09/~1-09/12/00 DK4V510'
09/11-09/12/00 DK4VSIOv

09/11-09/12/00 DK4VSIOL
09/11-09/12/00 DK4VS10F

09/11-09/12/00 DK4V510~

09/11-09/12/00 DK4VS10I

09/11-09/12/00 D~10C
09/11-09/12/00 DK4VSIOF

Selenium

13.8
13.8

58.5
58.5

71. 6

79.9
mg/kg
mg/kg

99
113 11

SW846 6010B
SW846 6010B

09/11-09/12/00 DK4VSIOI
09/11-09/12/00 DK4VSIO~

Silver

ND

ND

NO
ND

234
234

5.85
5.B5

214
211

5.54
5.44

mg/kg
mg/kg

mg/kg
mg/kg

92
90

95
93

SW846 6010B
1.4 SW846 6010B

SW846 6010B
1.9 SW846 6010B

09/11-09/12/00 DK4V510X
09/11-09/12/00 DK4VS110

09/11-09/12/00 DK4VSIOT
09/11-09/12/00 DK4VS10U

MS Lot-sample #: GOI090119-001 Prep Batch # ... : 0256299
Mercury

NOTE (5) :

0.015
0.015

0.292 0.287
0.292 0.290

mg/kg
mg/kg

93
94 1.0

SW846 7471A
SW846 7471A

09/11/00
09/11/00

DK4V5111
DK4V5112

Calculations are performed before roWlding [0 avoid round-{)ff l:rrors in calculated results.

ResullS and reponing IimilS have been adjUSled for dry weight.

NC The rt:covery and/or RPD were DOl calculaled.

MSB The Jecovery aoo RPD were DOl calculated beeause the sample amoum was grealer than four times the spike amount.

N Spiked analyte reco~ery is oulSide Slated comrol limits.



HAmIl{ SPIKE SAMPLB EVALUATION RX:PORT

TOTAL Metals

Client Lot # : GOI090119
Date sampled : 09/0S/00

Matrix...•..... : SOLID
Date Received.. : 09/09/00

PARAMETER
PERCENT
RECOVERY

RECOVERY
LIMITS RPD

RPD
LIMITS

PREPARATI ON-
:.:ME=.TH=O::.:D~__. ANALYSIS DATE

WORK
ORDER #

Lead

Silver

Barium

Cadmium

DK4VHI0E
DK4VHI0F
DK4VH10T
DK4VH10U
DK4VH10G
DK4VHIOH
DK4VHIOL
DK4VH10M
DK4VHI0N
DK4VHI0P
DK4VHI0J
DK4VH10K
DK4VH10V
DK4VH10W
DK4VH10Q
DK4VH10R

09/12-09/13/00
09/12-09/13/00
09/12-09/13/00
09/12-09/13/00
09/12-09/13/00
09/12-09/13/00
09/12-09!-13/00
09/12-09/13/00
09/12-09/13/00
09/12-09/13/00
09/12 -09/13/00
09/12-09/13/00
09/12-09/13/00
09/12-09/13/00
09/12-09/13/00
09/12-09/13/00

Batch # ... : 0257161
SW846 6010B

(0-35) SWS46 6010B
SW846 6010B

(0-35) SW846 6010B
SW846 6010B

(0-35) SW846 6010B
SWS46 6010B

(0-35) SW846 6010B
SW846 6010B

(0-35) SW846 6010B
SW846 6010B

(0-35) SW846 6010B
SW846 6010B

(0-35) SW846 6010B
SW846 6010B

(0-35) SW846 6010B

MS Lot-Sample #: GOI090119-009 Prep
Aluminum NC,MSB (SO - 120)

NC,MSB (80 - 120)
95 (80 - 120)
91 (80 - 120) 4.2
113 (SO - 120)
111 (80 - 120) 1.6
101 (SO 120)
109 (80 - 120) 6.9
148 N (80 - 120)
155 N (80 - 120) 2.S
9S (80 - 120)
100 (80 - 120) 5.0
95 (80 - 120)
93 (80 - 120) 1.3
96 (80 - 12(1)
99 (80 - 12 (I) 3.6

Arsenic

Chromium

Selenium

NOTE (5) :

Calculations are perfo~ before rounding 10 avoid round-off CITors in calculaled results.

Results and reportin& limits have been adjusted for dry weight.

NC The recovery and/or RPD were nol calculaled.

MSB The recovery and RPD were nOI calculated because lite sam))l!: amount was greater than four times the spike amOWl[.

N Spiked analyte recovery is OUL<tide stated canuot limits.



MATRIX: SPIKE SAMPLE BVALtIATION REPORT

TOTAL Metals

Client Lot # ... : GOI090119
Date Sampled.•. : 09/0S/00

Matrix : SOLID
Date Received.. : 09/09/00

PARAMETER
PERCENT
RECOVERY

RECOVERY
LIMITS

RPD
RPD LIMITS

PREPARATION-
;;.,;;ME=TH=O;:.;;D"-- ANALYSIS DATE

WORK
ORDER #

MS Lot-Sample #: GOI090119-001 Prep Batch # ... : 0255443
Aluminum NC,MSB (SO - 120 ) SWS46 6010B

NC,MSB (SO - 120) (0-35) SWS46 6010B
Arsenic 95 (SO - 120) SW846 6010B

92 (SO - 120) 3.2 (0-35) SW846 6010B
Barium 151 N (SO - 120 ) SW846 6010B

136 N (80 - 120) 6.9 (0-35) SW846 6010B
Cadmium 102 (BO - 120 ) SWB46 6010B

106 (80 - 120) 3.9 (0-35) SWS46 6010B
Chromium 196 N (80 - 120) SWS46 6010B

192 N (80 - 120) 1.1 (0-35) SWS46 6010B
Lead 99 (80 - 120) SW846 6010B

113 (80 - 12 ()) 11 (0-3S) SW846 6010B
Selenium 92 (SO - 12 (» SWB46 6010B

90 (80 - 120) 1.4 (0-35) SW846 6010B
Silver 95 (80 - 120) SW846 6010B

93 (80 - 120) 1.9 (0-35) SW846 6010B

09/11-09/12/00 DK4V510G
09/11-09/12/00 DK4V510H
09/11-09/12/00 DK4VS10V
09/11-09/12/00 DK4VS10W
09/11-09/12/00 DK4VS10J
09/11-09/12/00 DK4VS10K
09/11-09/12/00 DK4V510N
09/11-09/12/00 DK4V510P
09/11-09/12/00 DK4V510Q
09/11-09/12/00 DK4VS10R
09/11-09/12/00 DK4V510L
09/11-09/12/00 DK4V510M
09/11-09/12/00 DK4V510X
09/11-09/12/00 DK4V5110
09/11-09/12/00 DK4VS10~

09/11-09/12/00 DK4V51~

MS Lot-Sample #: GOI090119-001 Prep Batch # ... : 0256299
Mercury 93 (75 - 12:;) SW846 7471A

94 (75 - 125) 1. 0 (0-20) SWS46 7471A

NOTE (S) :

Calculations are performed before rounding to avoid rOWld-off errors in calculaled results.

Results an:! reporting limits have been adjusted f~r dry weight.

NC The recovery and/or RPD were nor calcu1a1ed.

MSB The recovery and RPD wece not calculaled because !he sample amount was grealer !han four limes the spike amOlml.

N SpiKed analyte recovery is outside stated oontrol limits.

09/11/00
09/11/00

DK4VS111
DK4V5112



MATRIX SPIKE SAMPLE DATA REPORT

"HPLC

Client Lot # ... : GOI090119
MS Lot-Sample #: GOI090119-001
Date Sampled : 09/08/00
Prep Date : 09/11/00
Prep Batch # : 0255288
Dilution Factor: 1

Work Order # ... : DK4V510E-MS
DK4V510F-"'ISD

Date Received.. : 09/09100
Analysis Date .. : 09/14/00
.Analysis Time .• : 00: 20
Analyst ID ..••. : 002327

Matrix : SOLID

MS Run # : 0255111

Instnnnent ID .. : P18

1. 00 0.969

RPD METHOD
SW646 8330

21 SW846 8330
SW846 8330

13 SW846 8330
SW846 8330

4.9 SW846 8330
SW846 8330

8.5 SW846 8330
SW846 8330

22 SW846 8330
SW846 8330

14 SW846 8330
SW846 8330

6.4 SW846 8330
SW646 8330

PARAMETER
HMX

RDX

1, 3, 5-Trinitrobenzene

1,3-Dinitrobenzene

Tetryl

Nitrobenzene

4It2,4,6-Trinitrotoluene

4-Amino-2,6­
dinitrotoluene

SAMPLE: SPIKE
AMOUNT AMT
1.4 1. 00
1.4 1.00
1.9 1.00
1.9 1.00
NO 1.00
NO 1.00
NO 1.00
NO 1.00
NO 1.00
NO 1.00
NO 1.00
NO 1.00
NO 1.00
NO 1.00
NO 1.00

NO

MEASRD
AMOUNT
2.25
2.78
2.39
2.73
0.905
0.951
0.898
0.977
0.676
0.840
0.854
0.961
0.699
0.958
0.866

UNITS
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

mg/kg

PERCENT
RECOVERY
88
141 a
53 a
87
91
95
90
98
68
84
85
98
90
96
87

97 11 SW846 8330

2-Amino-4,6­
dinitrotoluene

NO 1.00 0.921 mg/kg 92 SW846 8330

ND 1. 00 0.944 mg/kg 94 2.4 SW846 6330

2,6-Dinitrotoluene

2,4-Dinitrotoluene

2-Nitrotoluene

4-Nitrotoluene

3-Nitrotoluene

PETN

NO

NO

NO
ND

ND

NO
NO

NO

NO

NO

NO

NO

1.00

1.00
1.00
1.00

1.00
1.00
1.00
1.00
1.00
1.00
5.00
5.00

0.B77
0.670
0.922
0.921
0.737
1.04

.0.894
1.03
0.765
1.03
4.65
4.66

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

SB
87
92
92
74

104
89
103
78
103
97
97

SWB46 8330
0.86 SW846 6330

SW846 6330
0.16 SW846 8330

SW846 8330
34 SW846 8330

SW846 8330
14 SW646 6330

SW646 8330
27 SW846 8330

SW646 8330
0.13 SW646 6330

SURROGATE'
4It3 ,4-Dinitrotoluene

PERCENT
RECOVERY
86
89

(Continued on next page)

RECOVERY
LIMITS
(40 - 135)
(10 - 135)



MATRIX SPIKE SAMPLE DATA REPORT

HPLC

Client Lot # ... : GOI090119
MS Lot-Sample #: GOI090119-001

Work Order # ... : DK4V510E-MS
DK4V510F··JvISD

Matrix_ : SOLID

SURROGATE

NOTB(S) :

PERCENT·
RECOVERY

RECOVERY
l,IMITS

Calculations arc perfonned before rounding ID avoid round-oO· "Trors i.n calculAltd resullS.

Bold print denotes control parameltrs

a Spiked ana\ylt recovery is outside staled control limits.



MATRrx: SPIKE SAMPLE· EVALUATION RE:I>QRT

HPLC

Client Lot # ... : GOI090119 Work Order # ... : DK4V5 1 OE - loiS Matrix......... : SOLID
MSLot-Sample #: GOI090119-001 DK4V510F-MSD
Date Sampled... : 09/08/00 Date Received.. : 09/09/00 MS Run ft ••.•••• : 0255111
Prep Date ...... : 09/11/00 Analysis Date .• : 09/14/00
Prep Batch # ... : 0255288 Analysis Time_~: 00:20
Dilution Factor: 1 Analyst ID.~ ... : 002327 Instrument ID .. : Pl8

PERCENT RECOVERY RPD
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD
RMX 88 (65 - 135) SW846 8330

141 a (65 - 135) 21 (0-35) SW846 8330
RDX 53 a (65 - 135) SW846 .8330

87 (65 - 135) 13 (0-35) SW846 8330
1, 3, 5-Trinitrobenzene 91 (65 - 135) SW846 8330

95 (65 - 135) 4.9 (0-35) SW846 8330
1,3-Dinitrobenzene 90 (65 - 135) SW846 8330

98 (65 - 135) 8.5 (0-35) . SW846 8330
Tetryl 68 (65 - 135) SW846 8330

84 (65 135) 22 (0-35) SW846 8330
Nitrobenzene 85 (65 - 135) SW846 8330

4It2,4,6-Trinitrotoluene
98 (65 - 135) 14 (0-35) SW846 8330
90 (65 - 135) SW846 8330
96 (65 - 135) 6.4 (0-35) SW846 8330

4-Amino-2,6- 87 (65 - 135) SW846 8330
dinitrotoluene

97 (65 - 135) 11 (0-35) SW846 8330

2-Amino-4,6- 92 (65 - 135) SW846 8330
dinitrotoluene

94 (65 - 135) 2.4 (0-35) SW846 8330

2,6-Dinitrotoluene BB (65 - 135) SW846 8330
87 (65 - 135) 0.88 (0-35) SW846 8330

2,4-Dinitrotoluene 92 (65 - 135) SW846 8330
92 (65 - 135) 0.1.6 (0-35) SW846 8330

2-Nitrotoluene 74 (65 - 135) SW846 8330
104 (65 - 135) 34 (0-35) SW846 8330

4-Nitrotoluene 89 (65 - 135) SW846 8330
103 (65 - 135) 14' (0-35) SW846 8330

3-Nitrotoluene 78 (65 - 135) SW846 8330

103 (65 - 135) 27 (0-35) SW846 8330

PBTN 97 (65 - 135) SW846 8330

97 (65 - 135) 0.13 (0-35) SW846 8330

SURROGATE4It3 ,4-Dinitrotoluene

PERCENT
RECOVERY
86
89

(Continued on next page)

RECOVERY
LIMITS
(40 - 135)
(·~O - 135)



MATRIK: SPIKE SAMPLE EVALUATION R.E:PORT

HPLC

Client Lot # ... : GOI090119
MS Lot-Sample #: GOI090119-001

Work Order # __ .: DK4V510E-MS
DK4V510F-!V\SD

Matrix : SOLID

SURROGATE

NOTE(S) :

PERCENT
RECOVERY

RECOVERY
I·IMITS

Calculations are perfonncd before rounding to avoid fmmd-ilIT f:n-ors in calculated resu!ls.

Bold print denotes control parameters

a Spiked analyte recovery is outside stated eontrollimits.



MATRIX SPIKE SAMPLE· DATA REPORT

GC/MS Volatiles

Client Lot # ... : GOI090119
MS Lot-Sample #: GOI090119-012
Date Sampled... : 09/08/00
Prep Date ...•.. : 09/11/00
Prep Batch ' ... : 0256552
Dilution Factor: 1

Work Order ' ... : DK4VM103-MS
DK4VM104-f\fSD

Date Received.. : 09/09/00
Analysis Date .. : 09/12/00

Matrix•..•..•.. : SOLID

SAMPLE SPIKE MEASRD PERCENT
PARAMETER AMOUNT AMT AMOUNT UNITS RECOVERY RPD METHOD
Toluene ND 0.054 0.0524 mg/kg 97 SW846 8260B

ND 0.053 0.0574 mg/kg J.08 11 SW846 8260B
Benzene ND 0.054 0.0521 mg/kg 96 SW846 8260B

ND 0.053 0.0588 mg/kg J.I0 14 SW846 8260B
Chlorobenzene ND 0.054 0.0507 mg/kg 93 SW846 8260B

ND 0.053 0.0529 mg/kg 9'9 6.2 SW846 8260B
1,1-Dichloroethene ND 0.054 0.0517 mg/kg 9'5 SW846 8260B

ND 0.053 0.0575 mglkg 108 13 SW846 8260B
Trichloroethene ND 0.054 0.0540 mg/kg 100 SW846 8260B

NO 0.053 0.0591 mg/kg 111 11 SW846 8260B

_SURROGATE
PERCENT RECOVERY
RECOVERY LIMITS

4-Bromofluorobenzene 103 (70 - 130)
107 (70 - 130)

l,2-Dichloroethane-d4 108 (70 - 130)
113 {70 - 130)

Toluene-d8 105 (70 - 130)
108 (70 - 130)

NOTE (S) :
Calculations are performed before rounding (0 avoid round-off erlOrs in calculated results.

Bold print denotes CONrol panmcters

Results .nd reponing limits have been a<ljUSted for dry weigh\.



MATRIX SPIKE SAMPLE EVALUATION RHPORT

GC/MS Volatiles

Client Lot # ... : GOI090119
MS Lot-sample I: GOI090119-012
Date sampled.. _: 09/08/00
Prep Date •..••• : 09/11/00
Prep Batch #._.: 0256552
Dilution Factor: 1

Work Order # ... : DK4VM103-~~

DK4VM104 ·-MSD
Date Received.. : 09/09/00
Analysis Date .. : 09/12/00

Matrix....•.•.. : SOLID

PARAMETER
Toluene

Benzene

Chlorobenzene

1,1-Dichloroethene

Trichloroethene

SURROGATE
4-Bromofluorobenzene

1,2-Dichloroethane-d4

Toluene-d8

NOTE(S) :

PERCE!~T RECOVERY RPD
RECOV8RY LIMITS RPD LIMITS METHOD
97 (70 - 130) SW846 8260B
108 (70 - 130) 11 (0-35) SW846 8260B
96 (70 - 130) SW846·8260B
110 (70 - 130) 14 (0-35) SW846 8260B
93 (70 - 130) SW846 8260B
99 (70 - 130) 6.2 (O-35) SW846 8260B
95 (70 - 130) SW846 8260B
108 (70 - 130) 13 (0-35) SW846 8260B
100 (70 130) SW846 8260B
111 (70 - 130) 11 (0-35) SW846 8260B

PERCENT RECOVERY
RECOVERY LIMITS
103 (70 - 130)
107 {70 - 130)
108 PO - 130)
113 no - 130)
105 (70 - 130)
108 (70 - 130)

Calculations are perfonned before rounding to avoid roWld-off errors in calculaled results.

Bold print dCllOlOS control parameters

Results and reporting limits have been adjusted for dry weight.



,-

MATRIX SPIKE SAMPLE DATA REPORT

{jYf~~t~?__3IB-.3 ~.r_.d

Client Lot # : GOI200169
Date Sampled : 09/19/00

TOTAL Metals

Date Received.. : 09/20/00
Matrix : SOLID

SAMPLE SPIKE MEASURED PERCNT PREPARATION-
PARAMETER AMOUNT AMT AMOUNT UNITS RECVRY RPD METHOD ANALYSIS DATE':;';;';=';;".::0-__ "'--- _

WORK
ORDER #

MS Lot-Sample #: GOI200169-001 Prep Batch ' ... : 0269226
Mercury

NOTE{S) :

0.010
0.010

0.292 0.278
0.292 0.287

mg/kg
mg/kg

92
95

SW846 7471A
3.5 SWB46 7471A

09/23/00
09/23/00

DKNKHIOF
DKNKHIOG

CalaJlalions are performed befe>re rounding to avoid rolWl-off errors in calculated resultS.

Results and reporting limits have been adjUSled for dry weight.



MATRIX SPIKE SAMPLE DATA REPORT

TOTAL Metals

Client Lot # ... : GOI200169 Matrix...•..... : WATERDate Sampled... : 09/19/00 Date Received.. : 09/20/00

SAMPLE SPIKE MEASURED PERCNT PREPARATION- WORKPARAMETER AMOUNT AMT AMOUNT UNITS RECVRY RPD METHOD ANALYSIS DATE ORDER #-- --
MS Lot-Sample #: GOI200169-017 Prep Batch # ... : 0266334
Mercury

NO 0.001 0.00102 mg/L 102 Sv,'846 7470A 09/22/00 DKNMHIOCND 0.001 0.00105 mg/L 105 3.1 SI-,7I;:16 7470A 09/22/00 DKNMH10D

MS Lot-Sample #: GOI200169-017 Prep Batch # ... : 0266400
Aluminum.

ND 2.00 2.01 mg/L 100 St~846 6010B 09/22-09/25/00 DKNMHI0END 2.00 1. 99 mg/L 99 1.0 SW81.l6 6010B 09/22-09/25/00 DKNMH10FArsenic
ND 2.00 1.82 mg/L 91 SW8'l6 6010B 09/22-09/25/00 DKNMH10TNO 2.00 1.88 mg/L 94 2.9 SH846 6010B 09/22-09/25/00 DKNMHI0UBarium
O.OOB 2.00 2.10 mg/L 105 Sv.1846 6010B 09/22-09/25/00 DKNMHI0J0.0013 2.00 2.07 mg/L 103 1.5 SW846 6010B 09/22-09/25/00 DKNMH10KCadmium

DnooA
NO 0.050 0.0481 mg/L 96 SW9Q6 6010B 09/22-09/25/00NO 0.050 0.0479 mg/L 96 0.41 SW8~,6 6010B 09/22-09/25/00 DKNMH10MChromium
NO 0.200 0.206 mg/L 103 SW34,6 6010B 09/22-09/25/00 DKNMH10NND 0.200 0.208 mg/L 104 0.82 SW846 6010B 09/22-'09/25/00 DKNMH10PLead
ND . 0.500 0.477 mg/L 95 SW846 6010B 09/22-09/25/00 DKNMIUOVNO 0.500 0.463 mg/L 93 2.9 SW846 6010B 09/22-09/25/00 DKNMHIOWSelenium
NO 2.00 2.22 mg/L 111 SW846 6010B 09/22-09/25/00 DKNMHlOGND 2.00 2.17 mg/L 109 2.1 SW846 6010B 09/22-09/25/00 DKNMHlOHSilver
NO 0.050 0.0488 mg/L 98 SW846 6010B 09/22-09/25/00 DKNMH10QNO 0.050 0.0492 mg/L 98 0.81 SW846 6010B 09/22-09/25/00 DKNMHlOR

NOTE (5) :

Calculations are performed before roWlding to avoid round-off errors in calculated resullS.



e MA.TRIX SPIKE SAMPLE DATA REPORT

TOTAL Meta1s

C1ient Lot # ... : GOI200169 Matrix. _ . __ .... : SOLIDDate Sampled .. _: 09/20/00 Date Received .. : 09/21/00

SAMPLE SPIKE MEASURED PERCNT PREPARATION- WORKPARAMETER AMOUNT AMT AMOUNT UNITS RECVRY RPD METHOD ANALYSIS DATE ORDER #
MS Lot-Sample #: GOI210167-023 Prep Batch #. - . : 0266299
Aluminum

11800 229 29600 mg/kg SW846 60l0B 09/22-09/25/00 DKRON10DQualifiers: NC/MSB
11800 229 30300 mg/kg SW846 6010B 09/22-09/25/00 DKRONI0EQualifiers: NC/MSB

Arsenic
11. 3 229 223 mg/kg 92 S\'I846 6010B 09/22-09/25/00 DKRON10R11. 3 229 219 mg/kg 91 1.6 Si'/846 6010B 09/22-09/25/00 DKRON10TBarium
209 229 360 N mg/kg 66 SW846 6010B 09/22-09/25/00 DKRONIOF209 229 469 mg/kg 113 26 SW846 6010B 09/22-09/25/00 DKRON10GCadmium
ND 5.74 5.18 mg/kg 90 SWB46 6010B 09/22-09/25/00 DKRON10KND 5.74 5.04 mg/kg 88 2.7 SW8 /j 6 6010B 09/22-09/25/00 DKRON10LChromiume 29.3 22.9 70.1 N mg/kg 178 SW846 6010B 09/22-09/25/00 DKRON10M29.3 22.9 76.9 N mg/kg 207 9.2 SW846 6010B 09/22-09/25/00 DKRON10NLead
25.4 57.4 66.8 N mg/kg 72 SW8·16 6010B 09/22-09/25/00 DKRON10H25.4 57.4 70.7 N mg/kg 79 5.7 SW846 6010B 09/22-09/25/00 DKRON10JSelenium
NO 229 218 mg/kg 95 SW846 6010B 09/22-09/25/00 DKRON10UND 229 207 mg/kg 90 5.1 SW846 6010B 09/22-09/25/00 DKRON10VSilver
NO 5.74 5.67 mg/kg 99 SW846 6010B 09/22-09/25/00 DKRONI0PND 5.74 5.54 mg/kg 97 2.2 SW846 6010B 09/22-09/25/00 DKRONlOQ

NOTE(S) :

Calculations are performed before rounding to avoid round-off errors in calculated resultS.
NC TIle recovery and/or RPD were Il()( calculaled.
MSB TIle recovery and RPD were not calculated because the sample amoUll! was greater than four times the spike amounl.
N Spiked analyte recovery is outside Slated control limits.
Results and reponing limits have been adjUSLed for dry weighL



MATRIX: SPIKB SAMPLE EVALUATION REPORT

TOTAL Metals

Client Lot # : GOI200169
Date Sampled : 09/19/00 Date Received .. : 09/20/00

Matrix : SOLID

PARAMETER
PERCENT
RECOVERY

RECOVERY
LIMITS

RPD
RPD LIMITS METHOD

PREPARATION­
ANALYSIS DATE

WORK
ORDER #

MS Lot-Sample #: GOI200169-001 Prep Batch # ... : 0269226
Mercury 92 (75 - 125) SW846 747Lt\

95 (75 - 12~i) 3.5 (0-20) SW846 747L~

NOm(S):

Calculations are performed before rOWlding to avoid round-off errors in calculated results.
Results and reponing limits have been adjUSted tor dry weig!Jt.

09/23/00
09/23/00

DKNKHIOF
DKNKH10G



MATRIX SPIKE SAMPLE EVALUATION RHPORT

TOTAL Metals

Client Lot # : GOI200169
Date Sampled : 09/19/00 Date Received.. : 09/20/00

Matrix : WATER

PARAMETER
PERCENT
RECOVERY

RECOVERY
LIMITS RPD

RPD
LIMITS METHOD

PREPARATION- WORK
ANALYSIS DATE ORDER #

09/22-09/25/00 DKNMHIOE
09/22-09/25/00 DKNMH10F
09/22-09/25/00 DKNMH10T
09/22-09/25/00 DKNMHIOU
09/22-09/25/00 DKNMH10J
09/22-09/25/00 DKNMHIOK
09/22-09/25/00 DKNMHIOL
09/22-09/25/00'DKNMHIOM
09/22-09/25/00 DKNMH10N
09/22-09/25/00 DKNMHI0P
09/22-09/25/00 DKNMHIOV
09/22-09/25/00 DKNMHIOW
09/22-09/25/00 DKNMH10G
09/22-09/25/00 DKNMH10H
09/22-09/25/00 DKNMH10Q
09/22-09/25/00 DKNMH10R

MS Lot-Sample #: GOI200169-017 Prep Batch fJ ••• : 0266334
Mercury 102 ( 79 - 119) SW846 7470A

105 (79 - 119) 3.1 (0-20) SW846 7470A

MS Lot-Sample #: GOI200169-017 Prep Batch # ... : 0266400
Aluminum 100 (81 - 119) SW846 6010B

99 (81 - 119) 1.0 (0-20) SW846 601013
Arsenic 91 (80 - 118) SW846 601013

94 (80 - 118) 2.9 (0-20) SW846 601013
Barium 105 (88 - 1(8) SWB46 601013

103 (88 - 108) 1.5 (0-20) SW846 6010B
Cadmium 96 (76 - 118) SW846 6010B

96 (76 - 118) 0.41 (0-20) SW846 6010B
Chromium 103 (76 - 126) SW846 6010B

104 (76 - 126) 0.82 (0-20) SW846 6010B
Lead 95 (79 - 115) SW846 6010B

_lenium
93 (79 - 115) 2.9 (0-20) SW846 60l0B
111 (82 - 126) SW846 6010B
109 (82 - 126) 2.1 (0-20) SW846 6010B

Silver 98 (73 - 127) SW846 6010B
98 (73 - 127) 0.81 (0-20) SW846 6010B

NOTE(S) :
Calculations are performed before rounding 10 avoid round-off errors in calculaled results.

09/22/00
09/22/00

DKNMH10C
DKNMHIOD



MATRIX SPIKE SAMPLE EVALUATION lU:PORT

TOTAL Metals

...-.......

Client Lot t : GOI200169
Date Sampled : 09/20/00 Date Received.. : 09/21/00

Matrix : SOLID

PARAMETER
PERCENT
RECOVERY

RECOVERY
LIMITS

RPD
RPD LIMITS METHOD

PREPARATION­
ANALYSIS DATE

WORK
ORDER #

MS Lot-Sample #: GOI210167-023 Prep
Aluminum NC, MSB (80 - 120)

NC , MSB ( 8 0 - 120)
Arsenic 92 (80 - 120)

91 (80 - 120) 1.6
Barium 66 N (80 - 120)

113 (80 - 120) 26
Cadmium 90 (80 - 120)

B8 (B0 - 120) 2. 7
Chromium l78 N (80 - 120)

.207 N (80 - 120) 9.2
Lead 72 N (80 - 120)

79 N (80 - 120) 5.7
Selenium 95 (80 - 120)

90 (80 - 120) 5.1
Silver 99 (80 - 120)

97 (80 - 120) 2.2

Batch t ... : 0266299
SW846 6010B

(0-35) SW846 6010E
SW846 6010E

(0-35) SW846 6010B
SW846 6010B

(0-35) SW846 6010n
SW846 6010B

(0-35) SW846 601013
SW846 6010B

(0-35) SW846 6010B
SW846 6010B

(0-35) SW846 6010E
SW846 6010B

(0-35) SW846 60l0B
SW846 6010B

(0-35) SW846 6010B

09/22-09/25/00
09/22-09/25/00
09/22-09/25/00
09/22-09/25/00
09/22-09/25/00
09/22-09/25/00
09/22-09/25/00
09/22-09/25/00
09/22-09/25/00
09/22-09/25/00
09/22-09/25/00
09/22-09/25/00
09/22-09/25/00
09/22-09/25/00
09/22-09/25/00
09/22-09/25/00

DKRON10D
DKRON10E
DKRONIOR
DKRON10T
DKRONIOF
DKRONIOG
DKRON10K
DKRON10L
DKRONIOM
DKRON10N
DKRON10H
DKRON10J
DKRONIOU
DKRONIOV
DKRON10P
DKRON10Q

NOTB(S) :
Calculations are performed before rounding 10 avoid round-off elrofS in calQJlated results.
NC The recovery and/or RPD were DOl calcuIate:1.

MSB 1ile recovery and RPD were not calculated because Ihe sample amount was greater than four times the spike amount.
N Spiked analyte recovery is outside staled COlIlrol limits.

Results and reponing limits have been adjusted for dry weight.



MATRIX SPIKE SAMPLE EVALUATION RBPORT

HPLC

client Lot fi .•. : GOI200169
MS Lot-Sample I: GOI200169-001
Date Sampled•.. : 09/19/00
Prep Date : 09/21/00
Prep Batch fi ..• : 0265362
Dilution Factor: 1

Work Order i ... : DKNKH10D-MS
DKNKH10E-MSD

Date Received.. : 09/20/00
AnaIysis Date .. : 09/22/00
Analysis Time •. : 17: 49
Analyst ID..... : 002327

Matrix : SOLID

MS Run I : 0265169

Instrument ID.. : P1S

PERCENT RECOVERY RPD
PARAMETER RECOVERY LIMITS RPD LIMITS METHOD
HMX 98 (65 - 135) SW846 8330

92 (65 - 135) 4.8 (0-35) SW846 8330
RDX 131 (65 - 135) SW846 "S330

128 (65 - 135) 0.50 (0-35) SW846 8330
1,3,5-Trinitrobenzene 101 (65 - 135) SW846 8330

94· (65 - 135) 7.5 (0-35) SW846 8330
1,3-Dinitrobenzene 102 (65 - 135) SW846 8330

97 (65 - 135) 5.0 (0-35) SW846 8330
Tetryl 89 (65 - 135) SW846 8330

86 (65 - 135) 2.6 (0-35) SW846 8330

fjitrobenzene 100 (65 - 135) SW846 8330
90 (65 - 135) 10 (0-35) SW846 8330

2,4,6-Trinitrotoluene 99 (65 - 135) SW846 8330
94 (65 - 135) 5.8 (0-35) SW846 8330

4-Amino-2,6- 97 (65 - 135) SW846 8330
dinitrotoluene

93 (65 - 135) 4.6 (0-35) SW846 8330

2-Amino-4,6- 94 (65 - 135) SW846 8330
dinitrotoluene

94 (65 - 135) 0.38 (O-35) SW846 8330

2,6-Dinitrotoluene 99 (65 - 135) SW846 8330
91 (65 - 135) 8.6 (0-35) SW846 8330

2,4-DjxUtrotoluene 104 (65 - 135) SW846 8330
94 (65 -·135) 11 {O-35} SW846 8330

2-Nitrotoluene 98 (65 - 135) SW846 8330
97 (65 - 135) 1.3 (O-35) SW846 8330

4-Nitrotoluene 102 (65 - 135) SW846 8330
95 (65 - 135) 6.7 «()-35) SW846 8330

3 -N'itrotoluene 92 (65 - 135) SW846 8330
88 (65 - 135) 4.1 (0-35) SW846 8330

PETN 101 (65 - 135) SW846 8330
99 (65 - 135) 1-7 (O-35) SW846 8330

PERCENT RECOVERY

"ROGATE RECOVERY !...nUTS
,4-Dinitrotoluene ( 4,0 - 135)

89 (40 - 135)

NOTE (S) :
Calculations are performed before rounding to avoid round-{)ff errors in calculated results.

Bold prim denotes control parameters



w:rRIX SPIKE SAMPLE DATA REPORT

HPLC

Client Lot # ... : GOI200169
MS Lot-Sample i: GOI200169-001
Date sampled... : 09/19/00
Prep Date ..•... : 09/21/00
Prep Batch i ... : 0265362
Dilution Factor: 1

work Order fl .•. : DKNKHI0D-MS
DKNKH10E-f\1SD

Date Received.. : 09/20/00
Analysis Date .. : 09/22/00
Analysis Time .• : 17:49
Analyst ID..... : 002327

Matrix..•...... : SOLID

MS Run i : 0265169

Instrument ID.. : PIS

SAMPLE SPIKE MEASRD PERCENT
PARAMETER AMOUNT AMT AMOUNT UNITS RECOVERY RPD METHOD---HMX 0.40 1.00 1.38 mg/kg ~'8 SW846 8330

0.40 1.00 1.32 mg/kg 92 4.8 SW846 8330
RDX 4.6 1.00 5.90 mg/kg J.31 SW846 8330

4.6 1.00 5.87 mg/kg J28 0.50 SW846 83301,3,5-Trinitrobenzene NO 1.00 1.01 tug/kg J.Ol SW846 8330
NO 1.00 0.935 mg/kg 94 7.5 SW846 83301,3-Dinitrobenzene NO 1.00 1.02 mg/kg J.02 SW846 8330
NO 1.00 0.970 mg/kg 97 5.0 SW846 8330Tetryl NO 1.00 0.886 mg/kg 89 SW846 8330
ND 1.00 0.863 mg/kg 86 2.6 SW846 8330Nitrobenzene NO 1.00 0.998 mg/kg 100 SW846 8330
ND 1.00 0.899 mg/kg 90 10 SW846 83302,4,6-Trinitrotoluene NO 1.00 0.993 mg/kg 99 SW846 8330
NO 1.00 0.937 mg/kg 94 5.8 SW846 83304-Amino-2,6- NO 1.00 0.974 mg/kg 97 SW846 8330dinitrotoluene
NO 1.00 0.930 mg/kg 93 4.6 SW846 8330

2-AminO-4,6- NO 1.00 0.940 mg/kg 94 SW846 8330dinitrotoluene
NO 1.00 0.936 mg/kg 91 0.38 SW846 8330

2,6-D~trotoluene NO 1.00 0.987 mg/kg 99 SW846 8330
NO 1.00 0.906 mg/kg 91 8.6 SW846 83302,4-Dinitrotoluene NO 1.00 1.05 mg/kg 104 SW846 8330
NO 1.00 0.938 mg/kg 94 11 SW846 83302-Nitrotoluene NO 1.00 0.978 mg/kg 98 SW846 8330
ND 1.00 0.965 mg/kg 97 1.3 SW846 83304-Nitrotoluene ND 1.00 1.02 mg/kg 102 SW846 8330
ND 1.00 0.953 mg/kg 9S 6.7 SW846 83303-Nitrotoluene NO 1.00 0.916 mg/kg 92 SW846 8330
NO 1.00 0.879 mg/kg Btl 4.1 SW846 8330PETN ND 5.00 5.05 mg/kg 101 SW846 8330
NO 5.00 4.97 mg/kg 99 1.7 SW846 8330

PERCENT RECOVERY
SURROGATE RECOVERY LIMITS
3,4-Dinitrotoluene (40 - 135)

89 (1l0 - 135)

NOTE(S) :
Calculations are performed before rounding to avoid round-off errors in calculated results.
Bold prim dellO!es COOlroJ parameters



MATRIX SPIKE SAMPLE DATA REPORT

GC/MS Vol.atiles

Client Lot i ... : GOI200169
MS Lot-sampl.e #: GOI200169-012
Date Sampled : 09/19/00
Prep Date : 09/20/00
Prep Batch i : 0267142
Dilution Factor: 0.99

Work Order i ... : DKNM7104-MS
DKNM7105 -['1SD

Date Received.. : 09/20/00
Analysis Date .. : 09/20/00

Matrix : SOLID

SAMPLE SPIKE MEASRD PERCENT
PARAMETER AMOUNT AMT AMOUNT UNITS RECOVERY RPD METHOD-----
Toluene lID 0.062 0.0574 mg/kg 92 SW846 8260B

NO 0.075 0.0714 rug/kg 95 3.6 SW846 8260B
Benzene NO 0.062 0.0568 mg/kg 91 SW846 8260B

ND 0.075 0.0733 mg/kg 97 7.3 SW846 8260B
Chlorobenzene NO 0.062 0.0572 mg/kg 91 SW846 8260B

ND 0.075 0.0727 mg/kg 97 5.6 SW846 8260B
1,1~Dichloroethene ND 0.062 0.0587 mg/kg 94 SW846 8260B

ND 0.075 0.0767 mg/kg 102 8.4 SW846 8260B
Trich.loroethene NO 0.062 0.0555 mg/kg 89 SW846 8260B

NO 0.075 0.0727 mg/kg 97 8.7 SW846 8260B

ttURROGATE
PERCENT RECOVERY
RECOVERY LIMITS

4-Bromofluorobenzene 98 (70 - 130)
97 (70 - 130)

1,2-Dichloroethane-d4 97 (70 - 130)
99 (70 - 130)

Toluene-d8 102 (70 - 130)
98 (70 - 130)

NOTEeS):
Calculations are performed before rOWJdiIl8 to avoid round-off errnrs ill calculated results.

Bold print denote:> comro) parameters

Results and reporting limits have been adjUSled for dry weight.



MATRIX SPIKE SAMPLE EVALUATION RJ~POR.T

GC/MS Volatiles

Client Lot t ... : GOI200169
MS Lot-sample t: GOI200169-012
Date Sampled.•. : 09/19/00
Prep Date •...•. : 09/20/00
Prep Batch t ... : 0267142
Dilution Factor: 0.99

Work Order # ••. : DI<NM7104,-MS
DKNM71 0 ~; - NSD

Date Received.. : 09/20/00
Analysis Date .. : 09/20/00

Matrix.....•... : SOLID

PARAMETER
Toluene

Benzene

Chlorobenzene

l;l-Dichloroethene

Trichloroethene

SURROGATE
4-Bromofluorobenzene

l,2-Dichloroethane-d4

Toluene-d8

NOTEeS) :

PERCENT RECOVERY RPD
RECOVERY LIMITS RPD l,IMITS METHOD
92 (70 - 130) SW846 8260B
95 (70 - 130) 3.6 (0-35) SW846 8260B
91 (70 - 130) SW846·8260B
97 (70 - 130) 7.3 (0-35) SW846 8260B
91 (70 - 130) SW846 8260B
97 (70 - 130) 5.6 (0-35) SW84i> 8260B
94 (70 - 130) SW846 8260B
102 (70 - 130) 8.4 (0-35) SW846 8260B
89 (70 - 130) SW846 8260B
97 (70 - 130) 8.7 (0-35) SW846 8260B

PERCENT RECOVERY
RECOVERY LIMITS
98 (70 - 130)
97 (70 - 130)
97 (70 - 130)
99 (70 - 130)·
102 ('70 - 130)
98 (70 - 130)

Calculations are perfonned before rounding 10 avoid round-off errors in calculated results.
Bold prim denotes COIllrol patlIffiCCCrs

Results and reponing limits have been adjUStCd for dry weight.
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MATRIX SPIKE SAMPLE DATA REPORT

LMF~~_3.3~·~)~~3

Client Lot # ... : GOI210167
MS Lot-Sample #: GOI210167-001
Date Sampled : 09/20/00 10:48
Prep Date : 09/22/00
Prep Batch # .•• : 0266302
Dilution Factor: 1

HPLC

Work Order t ... :

Date Received.. :
Analysis Date .. :
Analysis Time .. :

DKQW01CD-!:'1S
DKQW010E-MSD
09/21/00 09:35
09/26/00
01:07

Matrix : SOLID

SAMPLE SPIKE MEASRD PERCENT
PARAMETER AMOUNT AMT AMOUNT UNITS RECOVERY RPD METHOD---
HMX 5.5 1.00 6.13 mg/kg 64. a SW846 8330

5.5 1.00 5.00 mg/kg 0.0 a 0.0 SW846 8330
RDX 4.8 1.00 4.59 mg/kg 0.0 a SW846 8330

4.8 1.00 3.71 mg/kg 0.0 a 0.0 SW846 8330
1, 3, 5-Trinitrobenzene NO 1.00 1.01 mg/kg 101 SW846 8330

NO 1.00 1.04 mg/kg 104 2.8 SW846 8330
1,3-Dinitrobenzene NO 1.00 1.04 mg/kg 104 SW846 8330

NO 1.00 1.07 mg/kg 107 2.5 SW846 8330
Tetryl NO 1.00 1.00 mg/kg 100 SW846 8330

NO 1.00 1.04 mg/kg 104 3.5 SW846 8330
Nitrobenzene NO 1.00 0.936 mg/kg 94 SW846 8330

NO 1.00 1.08 mg/kg HI8 14 SW846 8330
411P,4,6-Trinitrotoluene 0.22 1.00 1.09 mg/kg 87 SW846 8330

0.22 1.00 1.19 mg/kg 97 8.6 SW846 8330
4-.Amino-2,6- NO 1.00 0.908 mg/kg 91 SW846 8330

dinitrotoluene
ND 1.00 1.11 mg/kg 1).1 20 SW846 8330

2-.AminO-4,6- NO 1.00 0.901 mg/kg 90 SW846 8330
dinitrotoluene

ND 1.00 1.08 mg/kg 108 18 SW846 8330

2.6-Dinitrotoluene ND 1.00 0.943 mg/kg 9'1 SW846 8330

NO 1.00 1.02 mg/kg 102 7.4 SW846 8330
2,4-Dinitrotoluene ND 1.00 0.995 mg/kg 100 SW846 8330

ND 1.00 1.08 mg/kg lOB 7.7 SW846 8330
2-Nitrotoluene ND 1.00 0.847 mg/kg B'" SW846 8330.)

NO 1.00 1.13 mg/kg 113 28 SW8,6 8330
4-Nitrotoluene NO 1.00 1.02 mg/kg 102 SW846 8330

ND 1.00 1.21 mg/kg l:~l 1.7 SW846 8330
3-Nitrotoluene ND 1.00 0.869 mg/kg 8".7 SW846 8330

NO 1. 00 1.13 mg/kg 113 26 SW846 8330
PRTN NO 5.00 5.30 mg/kg 106 SW846 8330

ND 5.00 5.17 mg/kg 103 2.5 SW846 8330

PERCENT RECOVERY
SURROGATE RECOVERY ::"IMITS

4Ii,4-Dinitrotoluene 90 (-10 - 135)

91 (l)·O - 135)

(Continued on next page)

GOi?101f17
en



MATRIX SPIKE SAMPLE DATA REPORT

HPLC

Client Lot # ... : GOI210167
MS Lot-Sample #: GOI210167-001

~rork Order # ... : DKQWOIOD-MS
DKQW01(iE-MSD

Matrix : SOLID

SURROGATE

NOTE (S) :

PERCENT
RECOVERY

RECOVERY
LIMITS

Calculations an: p<:rfOlmed before rounding to avoid rOl1nd-off .'Ton; in calculated results.

Bold print dC:llotes c:onleol p'lfluncters

a Spiked .nalyle: reeovc:/)' is outside sUted COilleo] limits.

GOi?'1 01 (;7



",

MATRIX SPIKE SAMPLE EVALUATION REPORT

HPLC

Client Lot i ... :
MS Lot - Sample #.:
Date Sampled :
Prep Date :
Prep Batch # :
Dilution Factor:

GOI210167
GOI210167 - 001
09/20/00 10:48
09/22/00
0266302
1

Work Order i ... :

Date Received.. :
Analysis Date .. :
Analysis Time .. :

DKQW010D-I\lS
DKQW01CoE-!"ISD
09/21/00 09:35
09/26/00
01:07

Matrix : SOLID

PARAMETER
HMX.

RDX

1,3,5-Trinitrobenzene

1,3-Dinitrobenzene

Tetryl

Nitrobenzene

~,4,6-Trinitrotoluene

4-Amino-2,6­
dinitrotoluene

2-Amino-4,6­
dinitrotoluene

2,6-Dinitrotoluene

2,4-Dinitrotoluene

2-Nitroto1uene

4-Nitroto1uene

3-Nitrotoluene

PETN

SURROGATE
41t,4-Dinitrotoluene

PERCENT RECOVERY RPD
RECOVERY LIMITS RPD LIMITS METHOD
64 a (65 - 135) S1'1846 8330
0.0 a (65 - 135) 0.0 (0-35) SW846 8330
0.0 a (65 - 135) SW846 ~330

0.0 a (65 - 135) 0.0 ({}-35) S1'1846 8330
101 (65 - 135) SW846 8330
104 (65 - 135) 2.8 (0-35) S1'1846 8330
104 (65 - 135) SW846 8330
107 (65 - 135) 2.5 (0-35) SW846 8330
100 (65 - 135) SW846 8330
104 (65 - 135) 3.5 {O-35) SW846 8330
94 (65 - 135) SW846. 8330
108 (65 - 135) 14 (0-35) SW846 8330
87 (65 - 135) SW846 8330
97 (65 - 135) 8.6 ([)-35) SW846 8330
91 (65 - 135) SW846 8330

III (65 - 135) 20 (0-35) SW846 8330

90 (65 - 135) SW846 8330

108 (65 - 135) 18 (0-35) SW846 8330

94 (65 - 135) SW846 8330
102 (65 - 135) 7.4 «(1-35) SW846 8330
100 (65 - 135) SW846 8330
108 (65 - 135) 7.7 ({I-35) SW846 8330
85 (65 - 135) SW846 8330
113 (65 - 135) 28 (0·-35) S1'1846 8330
102 (65 - 135) SW846 8330
121 (65 - 135) 17 (0-35) SW846 8330
87 (65 - 135) 5W846 8330
113 (65 - 135) 26 (O-35) 5W846 8330
106 (65 - 135) SW846 8330
103 (65 - 135) 2.5 (0-35) 5W846 8330

PERCENT RECOVERY
RECOVERY LIMITS
90 (4.8 - 135)
91 (40 - 135)

(Continued on next page)



MATRIX SPIKE SAMPLE EVALUATION REPORT

HPLC

Client Lot # ... : GOI210167
MS Lot-Sample #: GOI210167-001

Work Order # ... : DKQWOIOD-MS
DKQWO 1CE ··1I18D

Matrix : SOLID

SURROGATE

NOTE (S) :

PERCENT
RECOVERY

RECOVERY
LIMITS

Calculations are perfonncd before rounding 10 avoid round·otT errors in calcul.tcd results.

Bold print dcnolCS control parameters

• Spiked :maI)'te recovery is outside sLIlted coutrol limits.



MATRIX. SPIKE SAMPLE DATA REPORT

TOTAL Metals

Client Lot # : GOI210167
Date Sampled : 09/19/00 Date Received.. : 09/20/00

Matrix : SOLID

SAMPLE SPIKE MEASURED
PARAMETER AMOUNT AMT AMOUNT .::UN;:;.;r.::;I..::.T,;::.S _

PERCNT PREPARATION-
RECVRY RPD ME'I..:..:'H..::.O.::.D ANALYSIS DATE

WORK
ORDER #

MS Lot-Sample #: GOI200169-001 Prep Batch # ... : 0269226
Mercury

NOTE(S) :

0.010
0.010

0.292 0.278
0.292 0.287

mg/kg
mg/kg

92
95

SW846 7471A
3.5 SW846 7471A

09/23/00
09/23/00

DKN1<H10
DKNKH10

Calculations are performed before rounding 10 avoid rOllIld-off errors in calculated resullS.

Results and reporting limits have been adjusted for dry weight.

Crl c ............... ,..,...,...,n .......



MATRIX SPIKE SAMPLE DATA REPORT

TOTAL Metals

Client Lot # : GOI210167
Date Sampled : 09/20/00 Date Received.. : 09/21/00

Matrix : SOLID

SAMPLE SPIKE MEASURED
PARAMETER AMOUNT AMT AMOUNT UN==I,.:T..:::S _

PERCNT
RECVRY RPD ME1:.::;'H:..::O:..=D:-- _

PREPARATION­
ANALYSIS DATE

WORK
ORDER #

MS Lot-Sample #: GOI210167-023 Prep Batch t ... : 0266299
Aluminum

Arsenic

11800 229

1.1800 229

29600 mg/kg
Qualifiers: NC,MSB

30300 mg/kg
Qualifiers: NC,MSB

St"'846 60l0B

SW846 60l0B

09/22-09/25/00 DKRON10

09/22-09/25/00 DKRON10

Barium

1.1.3
11.3

229
229

223
219

mg/kg
mg/kg

92
91

St~846 6010B
1.6 SW846 6010B

09/22-09/25/00 DKRON10l
09/22-09/25/00 DKRONIO~

SW846 6010B
2.7 SW846 60l0B

Cadmium

Chromium

Lead

209
209

NO

NO

29.3
29.3

229
229

5.74
5.74

22.9
22.9

360 N
469'

5.18
5.04

70.1 N
76.9 N

mg/kg
mg/kg

mg/kg
mg/kg

mg/kg
mg/kg

66
113

90
88

178
207

26

9.2

SW846 60l0B
SW846 6010B

Sv1846 6010B
SW846 60l0B

09/22-09/25/00 DKRONIOl
09/22-09/25/00 DKRON10(

09/22-09/25/00 DKRONIOI
09/22-09/25/00 DKRONIOI

09/22-09/25/00 D~lO~
09/22-09/25/00 D~lO}

Selenium

Silver

25.4
25.,4

NO

NO

57.4
57.4

229
229

66.8 N
70.7 N

218
207

mg/kg
mg/kg

mg/kg
mg/kg

72
79

95
90

SW846 6010B
5.7 SW846 6010B

SWB46 6010B
5.1 SWB46 60l0B

09/22-09/25/00 DKRON10f.
09/22-09/25/00 DKRONIOJ

09/22-09/25/00 DKRONIOt
09/22-09/25/00 DKRONlOv

NOTE(S) :

NO

ND
5.74
5.74

5.67
5.54

mg/kg
mg/kg

99
97 2.2

SWB46 6010B
SWB46 6010B

09/22-09/25/00 DKRONIOF
09/22-09/25/00 DKRON10C

Calculations are performed before rounding to avoid round-off errors in calculated results.

Results and reponing limits have been adjusted for dry wei&Jtt.

NC 1be recovery and/or RPD were IlOI calculated.

MSB The recovery and RPD were IlOI calculated because Ihe samplc amount was greater than four times the spike amowll.

N Spiked analyle recovery is outside stated control limits.



MATRIX SPIKE SAMPLE EVALUATION RBPORT

TOTAL Metals

Client Lot D : GOI210167
Date Sampled : 09/19/00

Matrix : SOLID
Date Received .. : 09/20/00

PARAMETER
PERCENT
RECOVERY

RECOVERY
LIMITS RPD

RPD
LIMITS

PREPARATION-
o...;ME=..;T.;;.:H"",O.;::.D .___ ANALYSIS DATE

WORK
ORDER #

MS Lot-Sample D: GOI200169-001 Prep Batch #. __ : 0269226
Mercury 92 (75 - 125) SW846 7471A

95 (75 - 125) 3.5 (0-20) SW846 7471A

NOTE (S) :

Calculations are performed before rounding 10 avoid round-off errors in calculated results.

Results and reponing [jmits have been adjusted for dry weight.

09/23/00
09/23/00

DKNKHIOF
DKNKHIOG



MATRIX SPIKE SAMPLE EVALUATION R.E:PORT

TOTAL Metals

Client Lot # : GOI210167
Date sampled : 09/20/00

Matrix : SOLID
Date Received •. : 09/21/00

PARAMETER
PERCENT
RECOVERY

RECOVERY
LIMITS

RPD
RPD LIMITS

PREPARATION-
:...:ME==Tc..:..H:..::O:..::D:-- ANALYSIS DATE

WORK
ORDER #

MS Lot-sample #: GOI210167-023 Prep Batch # ... : 0266299
Aluminum NC,MSB (80 - 120) SW846 6010B

NC,MSB (80 - 120) (0-35) SW846 60l0B
Arsenic 92 (80 - 120) SW846 6010B

91 (80 - 120) 1.6 (0-35) SW846 6010n
Barium 66 N (80 - 120) SW846 6010B

113 (80 - 120) 26 (0-35) SW846 6010B
Cadmium 90 (80 - 120) SW846 6010B

88 (80 - 120) 2.7 (0-35) SW846 6010B
Chromium 178 N (80 - 120) SW846 6010B

207 N (80 - 120) 9.2 (0-35) SW846 6010B
Lead 72N (80 - 120) SW846 6010B

79 N (80 - 120) 5.7 (0-35) SW846 6010B
Selenium 95 (80 - 120) SW846 6010B

90 (80 - 120) 5.1 (0-35) SW846 6010B
Silver 99 (80 - 120) SW846 60l0B

97 (80 - 120) 2.2 (0-35) SW846 60l0B

NOTE{S) :

09/22-09/25/00 DKRON10D
09/22-09/25/00 DKRONIOE
09/22-09/25/00 DKRON10R
09/22-09/25/00 DKRONIOT
09/22-09/25/00 DKRONI0F
09/22-09/25/00 DKRONIOG
09/22-09/25/00 DKRONIOK
09/22-09/25/00 DKRON10L
09/22-09/25/00 DKRONIOM
09/22-09/25/00 DKRONION
09/22-09/25/00 DKRONIOH
09/22-09/25/00 DKRON10J
09/22-09/25/00 DKRONIOU
09/22-09/25/00DKRONIOV
09/22-09/25/00 DKRONIO~

09/22-09/25/00 DKRONIO~

Calculalions are performed before rounding to avoid rowxl-off enors in calculared results.

Results and reponing limits have been adjUSled ror dry weight.

NC The recovery and/or RPD were not calcul3led.

MSB The recovery and RPD were not C:ilculaled because the sample amOUlll was greater than four times the spike ar.)()UJu.

N Spiked analyte reCXl\'ery is outside Slated control limits.
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MA"l'RIX SPIKE S1\MPLE DATA REPORT

GC/MS Volatiles

Client Lot i ... : GOI210167
MS Lot-Sample i: GOI210167-01B
Date Sampled : 09/20/00
Prep Date : 09/21/00
Prep Batch i : 0269586
Dilution Factor: 0.97

work Order i ... : DKR09104-MS
DKR091 05 -i'IjSD

Date Received .. : 09/21/00
Analysis Date .. : 09/21/00

Matrix...•..... : SOLID

SAMPLE SPIKE MEASRD PERCENT
PARAMETER AMOUNT AMT AMOUNT UNITS RECOVERY RPD METHOD
Toluene NO 0.059 0.0575 mg/kg % SW846 8260B

NO 0.066 0.0652 mg/kg 99 2.5 SW846 8260B
Benzene NO 0.059 0.0567 mg/kg ~'5 SW846 8260B

NO 0.066 0.0664 mg/kg "-DO 5.7 SW846 8260B
Chlorobenzene NO 0.059 0.0561 mg/kg 94 SW846 8260B

NO 0.066 0.0637 mg/kg 96 2.6 SW846 8260B
~,l-Dichloroethene NO 0.059 0.0590 mg/kg 99 SW846 8260B

NO 0.066 0.0725 mg/kg 110 11 SW846 8260B
Trichloroethene NO 0.059 0.0556 mg/kg 93 SW846 8260B

NO 0.066 0.0644 mg/kg 97 4.7 SW846 8260B

-SURROGATE
PERCENT RECOVERY
RECOVERY LIMITS

4-Bromofluorobenzene 97 (70 - 130)
96 (70 - 130)

1,2-Dichloroethane-d4 96 (70 - 130)
100 (70 - 130)

Toluene-dB 99 (70 - 130)
99 (70· - 130)

NOTE(S) :
Calculations are perfonned before rounding to avoid round-off errOl>: in c.lculated results.

Bold print dellOICS control parameten

Results and reporting limits hAve been adjUSICd for dry weighL



MATRIX SPIKE SAMPLE :EVALUATION RI~PORT

GC/MS Volatiles

Client Lot i ... : GOI210167
MS Lot-Sample #: GOI210167-018
Date Sampled. __ : 09/20/00
Prep Date : 09/21/00
Prep Batch # : 0269586
Dilution Factor: 0.97

Work Order #t ••• : DKR09l-J4-~IJS

DKR09105-MSD
Date Received .. : 09/21/00
Analysis Date .. : 09/21/00

Matrix.....•... : SOLID

PARANJETER
Toluene

Benzene

Chlorobenzene

l,l-Dichloroethene

Trichloroethene

SURROGATE
4-Bromofluorobenzene

l,2-Dichloroethane-d4

Toluene':d8

NOTB(S) :

PERCENT RECOVERY [-{PO
RECOVERY LIMITS RPD LIMITS METHOD
96 (70 - 130) SW846 8260B
99 (70 - 130) 2.5 {O-35) SW846 8260B
95 (70 - 130) SW846·8260B
100 (70 - 130) 5.7 {0-35) SW846 8260B
94 (70 - 130) SW846 8260B
96 (70 - 130) 2.6 (0-35) SW846 8260B
99 (70 - 130) SW846 8260B
110 (70 - 130) 11 (0-35) SW846 8260B
93 (70 - 130) SW846 8260B
97 (70 - 130) 4.7 (0-35) SW846 8260B

PERCENT RECOVERY
RECOVERY LIMITS
97 (70 - 130)
96 (70 - 130)
96 (70 - 130)
100 (70 - 130)
99 (70 - 130)
99 (70 - 130)

Calculations are perfonncd before rounding to avoid round.off error> in calcu1JllCd res"I...

Bold print denotes con\rol parameters

Resulll: and reporting limits bave been adjusted for dry weigh\.



....--,.
3F

SOIL EXPLOSIVES MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: SWL-TULSA

Matrix Spike - Client Sample NO.: MFABES354

Lab Code: SWOK Case No.: TOLTEST SDG No.: 44420
~..

'F (~F~_PcS35''1- 3(;5

QC.
LIMITS

REC.

54-128
66-109
57-130
74-122
32-119
70-135
44-124
60-140
60-140
58-125
59-120
79-124
74-128
79-121
30-150

8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000
8000

SPIKE
ADDED
(UG/KG)

=========
COMPOUND

HMX
RDX---------

TNB
DNB---------

TETRYL
NB --------

TNT
4AD=-=N=-T--------

2ADNT
26DNT---------

24DNT
2NT --------
4NT _
3NT
PET·:-=N---------

========================

SAMPLE 1 MS I MS
CONCENTRATION 1CONCENTRATION 1 %

(UG/KG) 1 (UG/KG) 1 REC #
=============1=============1======

693 1 8360 I 96
221 I 8580 104

o I 8430 105
o I 8540 107
o I 8540 107
o I 8530 107
o 1 8550 107
o 1 8500 106
o 1 8530 107
o 1 8490 106
o 1 8520 106
o 1 8470 106
o 1 8480 106
o I 8800 110
o I 8800 110

_____________________ 1 - _

SPIKE MSD I MSD
ADDED CONCENTRATION 1 % % QC LIMITS

COMPOUND (UG/KG) (UG/KG) 1 REC # RPD # RPD I REC.
======================== ========= =============1====== ====== ======1======

HMX 8000 8220 1 94 2 30 154-128
RDX 8000 8400 1 102 2 30 166-109
TNB 8000 8180 I 102 3 30 157-130
DNB 8000 8390 1 105 2 30 174-122
TETRYL 8000 8010 1 100 6 45 132-119
NB 8000 8430 I 105 1 30 /70-135
TNT 8000 8400 I 105 2 35 144-124
4ADNT 8000 8350 1 104 2 40 160-140
2ADNT 8000 8390 I 105 2 40 160-140
26DNT 8000 8350 1 104 2 35 158-125
24DNT 8000 8380 1 105 2 35 159-120
2NT 8000 8380 I 105 1 35 179-124
4NT 8000 8350 1 104 2 35 174-128
3NT 8000 8630 I 108 2 35 179-121
PETN 8000 8630 I 108 2 30 130-150

I 1

# Column to be used to flag recovery values

* Values outside of QC limits

RPD: 0 out of 15 outside limits
~ Spike Recovery: 0 out of 30 outside limits

Comments:
. .• 4

page 1 of 1 FORM III



U.S. EPA - CLP
6

DUPLICATES

20

CLIENT SAMPLE ID4It

Lab Name: SOUTHWEST LAB OF OK __ Contract:TOLTEST
MFAPES354M

Matrix (soil/water): SOIL

% Solids for Sample: 84.7

SAS No.:Lab Code: SWOK Case No.: 44420 SDG No.: 44420

Level (low/med): LOW

% Solids for Duplicate: 84.7

Concentration Units (ug/L or mg/kg dry weight): MG/KG

Control
Analyte Limit Sample (S) C Duplicate (D) C RPD Q M

Aluminum 13500.4095 15233.7595 12.1 - P
Arsenic - ---- 202.5319 - --- 209.7970 - -- - - -3.5 P
Barium -- 230.0214 - 245.9710 - --- - - -

- 6.7 P
Cadmiu~ 4.6758 5.2100 5.3827 - ---3.3- - -P
Chrornium_ -- 38.3712 - 42.3222 - --- - - -9.8 P- - --- - - -Lead 29.2237 59.7925 62.5968 4.6 P- 0.0387 0.1804 - 0.1831 - -- - - AVMercury_ 1.5--- - - --- - -Selenium_ 198.3541 202.7016 2.2 P- - --- - - -Silver 1.1689 4.8400 5.0110 3.5 P--- -- - - --- - - -

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

FORM VI - IN



u.s. EPA - CLP
5A

SPIKE SAMPLE RECOVERY

17

Client SAMPLE ID

Lab Name: SOUTHWEST LAB OF OK __ Contract:TOLTEST MFAPES354M

SAS No. : SDG No.: 44420
Level (low/med): LOW

Lab Code: SWOK Case No ..: 44420
Matrix: SOIL-­
% Solids-ror S-a-m-p~1-.e-:--~8~4.7

Concentration Units (ug/L or mg/kg dry weight): MG/KG

Control
Limit Spiked Sample Sample Spike

Analyte %R Result (SSR) C Result (SR) C Added (SA) %R Q M

Alum~num 15233.7595 7263.8378 233.79 3409.0 - P
Arsenic 75-125 --- 209.7970- - ---- 5.1005 - 233.79 - - -

- 87.6 P-- - 245.9710 - 29.6861 - - -Barium 75-125 233.79 92.5 P
Cadmium- 75-125- 5.3827- - 0.0584 U -- - -5.84 92.2 P
Chromium 75-125- 42.3222- - 12.1533 -129.0 N -23.38 P

75-125- 62.5968- - 10.4416 13 -- -Lead - - 58.45 89.2 P
Mercury__ 75-125- 0.1831 0.0194 U 0.19 --96.4 - AV- - - -- -Selenium 75-125 202.7016 0.4559 U 233.79 86.7 P
Silver - 75-125- 5.0110- _.

0.3156 U -- - P-5.84 85.8- - - -- - -
- - - --
- - - -- - - -
- - - -
- - - -- - - -- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - --
- - - -
- - - -
- - - --
- - - -
- - - -- - - -
- - - --
- - - -
- - - -

Comments:

FORM V (Part 1) - IN



u.s. EPA - CLP
5A

SPIKE SAMPLE RECOVERY

, ...... --......

Client SAMPLE ID

Lab Name: SOUTHWEST LAB OF OK __ Contract:TOLTEST MFAPES354S

SAS No. : SDG No.: 44420
Level (low/med): LOW

Lab Code: SWOK Case No.: 44420
Matrix: SOIL­
%" Sol i dsfor S-am-p-"""le--:---=-84'":'". 7

Concentration Units (ug/L or mg/kg dry weight): MG/KG

Control
Limit Spiked Sample Sample Spike

Analyte %R Result (SSR) C Result (SR) C Added (SA) %R Q M

Alumlnum_ 13500.4095 7263.8378 233.79 2667.6 - P
Arsenic 75-125 ---- 202.5319- - --- 5.1005 - - - -233.79 84.4 P
Barium - 75-125- 230.0214- - 29.6861 - -

- - 233.79 85.7 P
Cadmiu~ 75-125- 5.2100 0.0584 U -- - -5.84 89.2 P
Chromium 75-125- 38.3712- - 12.1533 --112.1 - -23.38 P
Lead 75-125- 59.7925- - 10.4416 B - - -58.45 84.4 P

75-125- 0.1804- - 0.0194 U -- - AVMercury_ 0.19 94.9- - - -- -Selenium 75-125 198.3541 0.4559 U 233.79 84.8 P
Silver 75-125- 4.8400- - 0.3156 U -- - -5.84 82.9 P- - - - -- - -

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

Comments:

FORM V (Part 1) - IN
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•

APPENDIX I

WINDROW RECIPES, FIELD MONITORING RESUL15,
DAY LAST SAMPLE RESULTS SUMMARY,

AND MS/MSD DATA (FOR EXPLOSIVES COMPOUNDS ONLY)

NSWC Crane - SWMU 12/16
Removal and Bioremediation of MFA Material
Interim Measures Report - Addendum 1

1-1
8/1/2002
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•
TlIl7E5[INC.

Record of Recipe Worksheet

Chicken Straw· Soil Total
Batch # cy pounds cy pounds cy pounds cy pounds

1 3 5700 12 2460 5 11000 20 19160
2 3 5750 12 2420 5 11000 20 19170
3 3.25 5790 12 2430 5 11000 20.25 19220
4 3.25 5800 12 2450 5 11000 20.25 19250
5 3 5740 12.25 2490 5 11000 fO.25 19230
6 3.25 5780 12.25 2520 5 11000 20.5 19300
7 3 5750 12 2450 5 11000 20 19200
8 3.25 5790 12 2520 5 11000 20.25 19310
9 3.25 5810 12.25 2480 5 11000 20.5 19290

10 3 5760 12.25 2520 5 11000 20.25 19280
11 3.25 5780 12 2410 5' 11000 20.25 19190
12

}
3.5 5890 12 2420 5 11000 20.5 19310

13 k 3.5 5910 12 2400 5 11000 20.5 19310
14 t; 3.25 5790 12.25 2540 5 11000 20.5 19330
15 3.25 5840 12 2430 5 11000 20.25 19270
16 3 5720 12.75 2680 5 11000 20.75 19400
17 3 5760 12.75 2610 5 11000 20.75 19370
18 3,25 5780 12 2400 5 11000 20.25 19180
19 3.5 5900 13 2860 5 1JOOO 21.5 19760
20 : 3 5710 12 2430 5 1:;1000 "20 19140,.

.,
-1 -. ,

-~
,.

-'

;\ .':::.

i.
.'~

"."1-

-~ .
.;

,

.~

".

Total 63.75 115750 243.75 49920 100.00 220000 407.5 385670

j
j

.J

.~

1

Day 0: 1019100Windrow #N-192

•

•••



Average Daily Windrow Temperature Summary Report

Windrow Number Construction Date Date Monitored Age (Days) PRE-Turn (Deg C) POST-Turn (Deg C)

.192
10/11/2000 10/12/2000 50.08 39.00

10/13/2000 2 53.67 43.17

10/14/2000 3 62.25 42.75

10/16/2000 5 53.08 49.25

10/17/2000 6 56.17 43.67

10/18/2000 7 58.92 48.50

10/19/2000 8 60.42 49.67

10/20/2000 9 65.00 53.42

10/21/2000 10 63.25 52.50

10/23/2000 12 67.08 53.58

10/24/2000 13 63.50 53.92

•

• All average temperatures are in degrees centigrade

February 2,2001



Average Daily Windrow Oxygen Summary Report

Windrow Number Construction Date Date Monitored Age (Days) PRE-Turn (%) POST-Turn (%)

.192 10/1112000 10/12/2000 12.08 14.42

10/13/2000 2 13.89 15.17

10/14/2000 3 13.42 12.75

10/16/2000 5 16.58 14.58

10/17/2000 6 14.58 15.08

10/18/2000 7 13.75 15.08

10/19/2000 8 9.00 18.17

10/20/2000 9 8.58 12.58

10/21/2000 10 14.17 12.50

10/23/2000 12 9.83 9.25

10/24/2000 13 7.75 12.25

•

• All average Oxygen values are expressed as a percent

February 2, 2001



---------~--
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Windrow Explosive Concentrations Summary Report

Windrow Number N192

477

469

473

LT 454

LT500

LT 476

09

LT454

LT 476

LT476

SampleDate DaysOld CrossSection Location Concentration

10/25/2000 14 09 1

10/25/2000
2

10/25/2000
3

Average Concentration/or Cross Section

10/25/2000 14 11 1

10/25/2000
2

, 10/25/2000
3

Average Concentration/or Cross Section 11

AVERAGE CONCENTRATION FOR WINDROW ON DAY 14

, 10/11/2000

10/11/2000

10/11/2000

Construction
Date
10/11/2000

10/11/2000

10/11/2000

135TNB

135TNB

Compound

•
Standard Deviation 17

•

• Data provided by To/Test, Inc.



Windrow Number N192

Compound Construction
Date

13DNB 10/11/2000

10/11/2000

10/11/2000

469

477

LT454

LT 500

LT 476

09

LT454

LT 476

LT 476

10/25/2000 14 09 1

10/25/2000 2

10/25/2000 3

Average Concentration for Cross Section
10/25/2000 14 11 1

10/25/2000 2

10/25/2000 3

Average Concentration for Cross Section. 11

SampleDate DaysOld CrossSection Location Concentration

10/11/2000

10/11/2000

10/11/2000

13DNB•
AVERAGE CONCENTRATION FOR WINDROW ON DAY 14 473

Standard Deviation 17

•

• Data provided by To/Test, Inc.



Windrow Number N192

Compound Construction
Date

246TNT 10/11/2000

10/11/2000

10/11/2000

477

469

LT 454

LT 500

LT 476

09

LT 454

LT 476

LT476

10/25/2000 14 09 1

10/25/2000 2

10/25/2000 3

Average Concentrationfor Cross Section
10/25/2000 14 11 1

10/25/2000 2

10/25/2000 3

Average Concentration for Cross Section 11

SampleDate DaysOld CrossSection Location Concentration

10/11/2000

10/11/2000

10/11/2000

246TNT•
AVERAGE CONCENTRATION FOR WINDROW ON DAY 14 473

Standard Deviation 17

•

• Data provided by To/Test, Inc.



469

473

477

LT 454

LT 500

LT 476

SampleDale DaysOld CrossSection Location Concentration

10/11/2000

10/11/2000

10/11/2000

10/25/2000 14 09 1

10/25/2000 2

10/25/2000 3

Average Concentration for Cross Section 09

10/25/2000 14 11 1 LT 454

10/25/2000 2 LT 476

10/25/2000 3 (\ LT 476

Average Concentration for Cross Section 11

AVERAGE CONCENTRATION FOR WINDROW ON DAY 14

24DNT

24DNT

,Windrow Number N192

Compound Construction
Date
10/11/2000

10/11/2000

10/11/2000•
Standard Deviation 17

•

•
Data pro}Jided by To/Test, Inc.



477

469

473

17

LT 454

LT 500

LT 476

09

LT 454

LT 476

LT 476

SampleDate DaysOld CrossSection Location Concentration

10/11/2000

10/11/2000

10/11/2000

10/25/2000 14 09 1

10/25/2000 2

10/25/2000 3

Average Concentration for Cross Section
10/25/2000 14 11 1

10/25/2000 2

10/25/2000 3

A verage Concentration for Cross Section 11

AVERAGE CONCENTRATION FOR WINDROW ON DAY 14

Standard Deviation

Construction
Date
10/11/2000

10/11/2000

10/11/2000

26DNT

26DNT

Windrow Number N192

.Compound

•

•

•
Data provided by To/Test, Inc.



469

473

17

477

LT 454

LT 50..Q

LT 476

09

LT 454

LT 476

LT 476

SampleDate DaysOld CrossSection Location Concentration

10/11/2000

10/11/2000

10/11/2000

10/25/2000 14 09 1

10/25/2000 2

10/25/2000 3

Average Concentration for Cross Section
10/25/2000 14 11 1

10/25/2000 2

10/25/2000 3

Average Concentration for Cross Section 11

AVERAGE CONCENTRATION FOR WINDROW ON DAY 14

Standard Deviation

2A46DT

2A46DT

Windrow Number N192

Compound Construction
Date
10/11/2000

10/11/2000

10/11/2000•

•

• Data provided by To/Test, Inc.



469

473

477

LT454

LT 500

LT 476

09

LT 454

LT 476

LT 476

SampleDate DaysOld CrossSection Location Concentration

10/11/2000

10/11/2000

10/11/2000

10/25/2000 14 09 1

10/25/2000 2

10/25/2000 3

Average Concentration for Cross Section
10/25/2000 14 11 1

10/25/2000 2

10/25/2000 3

A verage Concentration for Cross Section 11

AVERAGE CONCENTRATION FOR WINDROW ON DAY 14

2NT

2NT

Windrow Number N192

Compound Construction
Date
10/11/2000

10/11/2000

10/11/2000•
Standard Deviation 17

•

•
Data provided by To/Test, Inc.



Windrow Number N192

Compound Construction
Date

3NT 10/11/2000

10/11/2000

10/11/2000

469

477

LT 454

LT 500

LT 476

09

LT454

LT 476

LT 476

10/25/2000 14 09 1

10/25/2000 2

10/25/2000 3

Average Concentrationfor Cross Section
10/25/2000 14 11 1

10/25/2000 2

10/25/2000 3

Average Concentration for Cross Section 11

SampleDate DaysOld CrossSection Location Concentration

10/11/2000

10/11/2000

10/11/2000

3NT•
AVERAGE CONCENTRATION FOR WINDROW ON DAY 14 473

Standard Deviation 17

•

• Data provided by To/Test, Inc.



Windrow Number N192

Compound Construction
Date

4A26DT 10/11/2000

10/11/2000

10/11/2000

477

469

LT 454

LT 500

LT 476

09

LT 454

LT 476

LT 476

10/25/2000 14 09 1

10/25/2000 2

10/25/2000 3

A verage Concentration for Cross Section
10/2512000 14 11 1

10/25/2000 2

10/25/2000 3

Average Concentration for Cross Section 11

Samp/eDate DaysOld CrossSection Location Concentration

10/11/2000

10/11/2000

10/11/2000

4A26DT•
AVERAGE CONCENTRA TION FOR WINDROW ON DAY 14 473

Standard Deviation 17

•

• Data provided by TolTest, Inc.



Windrow Number N192

Compound Construction
Date

4NT 10/11/2000

10/11/2000

10/11/2000

477

469

LT 454

LT 500

LT 476

09

LT 454

LT 476

LT 476

10/25/2000 14 09 1

10/25/2000 2

10/25/2000 3

Average Concentration/or Cross Section
10/25/2000 14 11 1

10/25/2000 2

10/25/2000 3

Average Concentration/or Cross Section 11

SampleDate DaysOld CrossSection Location Concentration

10/11/2000

10/11/2000

10/11/2000

4NT•
AVERAGE CONCENTRA TION FOR WINDROWONDAY 14 473

Standard Deviation 17

•

•
Data provided by To/Test, Inc.



Windrow Number N192

Compound Construction
Date

HMX 10/11/2000

10/11/2000

10/11/2000

368

319

LT454

LT 174

LT 476

09

LT322

LT458

LT 177

10/25/2000 14 09 1

10/25/2000 2

10/25/2000 3

A verage Concentration for Cross Section
10/25/2000 14 11 1

10/25/2000 2

10/25/2000 3

Average Concentration for Cross Section 11

SampleDate DaysOld CrossSection Location Concentration

10/11/2000

10/11/2000

10/11/2000

HMX
•

AVERAGE CONCENTRA TlON FOR WINDROWONDAY 14 344

Standard Deviation 141

•

•
Data provided by To/Test, Inc.



Windrow Number N192

Compound Construction
Date

NB 10/11/2000

10/11/2000

10/11/2000

477

469

LT 454

LT 500

LT 476

09

LT 454

LT476

LT476

10/25/2000 14 09 1

10/25/2000 2

10/25/2000 3

Average Concentration for Cross Section
10/25/2000 14 11 1

10/25/2000 2

10/25/2000 3

Average Concentration for Cross Section. 11

SampleDate DaysOld CrossSection Location Concentration

10/11/2000

10/11/2000

10/11/2000

NB
•

AVERAGE CONCENTRA TION FOR WINDROW ON DAY 14 473

Standard Deviation 17

•

•
Data provided by To/Test, Inc.



Windrow Number N192

Compound Construction
Date

RDX 10/11/2000

10/11/2000

10/11/2000

SampleDate DaysOld CrossSection Location Concentration

• RDX 10/11/2000

10/11/2000

10/11/2000

10/25/2000 14 09 1

10/25/2000 2

. 10/25/2000 3

Average Concentrationfor Cross Section 09

10/25/2000 14 11 1

10/25/2000 2

10/25/2000 3

Average Concentrationfor Cross Section 11

LT 246

LT 500

LT 476

2130

LT254

LT 476

407

953

•

•

AVERAGE CONCENTRATION FOR WINDROW ON DAY 14 680

Standard Deviation 719

Data provided by To/Test, Inc.



Windrow Number N192

Compound Construction
Date

TETRYL 10/11/2000

10/11/2000

10/11/2000

469

477

LT 454

LT 500

LT 476

09

LT 454

LT 476

LT 476

10/25/2000 14 09 1

10/25/2000 2

10/25/2000 3

Average Concentration for Cross Section
10/25/2000 14 11 1

10/25/2000 2

10/25/2000 3

Average Concentrationfor Cross Section 11

SampleDate DaysOld CrossSection Location Concentration

10/11/2000

10/11/2000

10/11/2000

TETRYL
•

AVERAGE CONCENTRATION FOR WINDROW ON DAY 14 473

Standard Deviation 17

•

•
Data provided by To/Test, Inc.



3F
SOIL EXPLOSIVES MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

• Lab Name: SWL-TULSA

Lab Code: SWOK Case No.: TOLTEST SDG No.: 44809

Matrix Spike - Client Sample NO.: BI0Nil.;02·43211~,

8(0 --'fJ-::T91,-j DA-<-i I '-f rJ 13 i () - N·- oet 3
~~ ... ~

D,4'1 '{:; '7
ra .lli.'........f L(,

30 76-119
30 80-120
30 73-121
30 79-120
45 24-139
30 79-121
35 74-128
40 64-142
40 80-122
35 77-119
35 79-122
35 79-121
35 80-120
35 79-122

QC LIMITS
RPD REC.

SPIKE
ADDED
(UG/KG)COMPOUND

1 SPIKE I MSD MSD I
1 ADDED 1CONCENTRATION % I %

COMPOUND 1 (UG/KG) 1 (UG/KG) REC ~I RPD ~

========================1=========1============= ======1======
HMX I 7620 I 10200 118 1 9
RDX I 7620 I 10200 114 I 3
TNB I 7620 I 8640 113 1 6
DNB I 7620 1 8720 114 I 5
TETRYL I 7620 I 8460 111 I 5
NB 1 7620 I 8810 116 1 5
TNT I 7620 1 8790 115 I 5
4ADNT I 7620 1 8620 113 I 5
2ADNT I 7620 1 8800 116 1 5
26DNT I 7620 1 8760 115 1 6
24DNT 1 7620 1 8880 116 1 5
2NT 1 7620 I 8700 114 1 4
4NT 1 7620 1 8780 115 1 5
3NT 1 7620 1 8990 118 1 5
----- ---1 I 1 _

===============~========

SAMPLE I MS I MS I QC. I
CONCENTRATION ICONCENTRATION 1 % LIMITSI

(UG/KG) I (UG/KG) I REC ~ REC. I
=============1=============1====== ======1

HMX_________ 7270 1190 , 9310 1 112 76-1191
RDX_________ 7270 1440 1 9860 I 116 80-1201
TNB 7270 0 I 8160 1 112 73-1211
DNB--------- 7270 0 I 8280 I 114 79-1201
TETRYL________ 7270 0 I 8030 I 110 24-1391
NB 7270 0 I 8360 1 115 79-1211
TN=T----------- 7270 0 I 8370 1 115 74-128/
4ADNT 7270 0 1 8190 I 113 64-1421
2ADNT---------- 7270 0 I 8340 I 115 aO-1221
26DNT__________ 7270 0 1 8240 1 113 77-1191
24DNT__________ 7270 0 I 8410 I 116 79-1221
2NT_________ 7270 0 1 8320 I 114 79-1211
4NT_________ 7270 0 I 8380 I 115 80-120 I
3NT_________ 7270 0 I 8540 1 118 79-122/

_______________________ , I I

•

# Column to be used to flag recovery values

* Values outside of QC limits

•
RPD: 0 out of 14 outside limits
Spike Recovery: 0 out of 28 outside limits

Comments:

page 1 of 1 FORM III



12/11/2000 10:f.7 8128540944 TOLTEST PAGE 04

•
,
L·

Record of Recipe Worksheet

\ Windrow # M-194 Day 0: 10/18/00
~

:;~,.-

,- Chicken Straw Soil 1Total

Batch # cy pounds· cy pounds cy pounds cy' pounds

1
~,.; 3.1 5750 12 2400 5.275 11605 20.375 19755
;1"

2 \ 3.1. 5790 12.15 2560 5.275 11605 20.525 19955
.~.

3 1 3.1, 5720 12.315 2590 5.275 11605 20.69 19915

4 ~ 3.1 c 5780 12.1 2450 5.275 11605 20.475 19835

5 3 5700 12.1 2470 5.275 11605 '. 20.375 19775

6

1
3.1 5740 12.25 2680 5.275 11605 ...~ 20.625 20025

7 3.15 5810 12.1 2460 5.275 11605 20.525 19875

8- 3.r --589tl --'1-2:-1-5 29+0 --5~2-7-5__1J_6.0_5 20.525 20065

9 3 5700 102.1 2640 5.275 11605 '. 110.375 19945
,

~~10 3.1 5770 12.1 2460 5.275 11605 20.475 19835

11 3.15 5810 12.15 2520 5.275 11605 ii 20.575 19935''.:l

12 3.1 5780 12.1 2460 5.275 11605
-~

20.475 .19845

13 3 5700 12.1 2480 5.275 11605 20.375 19785

14 3.15 5840 . 12.1 2450 5.275 11605 20.525 19895

15
4."

3.1 5790 12.15 2550 5.275 11605 20.525 19945

• 16 3.15 5840 12.15 2570 5.275 11605 20.575 20015

17 3.1 5710 12.1 2400 5.275 11605 20.475 19715
...._, 18 3.15 5700 12.1 2440 5.275 11605 20.525 19745

".t
.'.

19 :t~- 3.15 5820 12.1 2490 5.275 11605 . 20.525 19915

20 3.1 5720 12.15 2580 5.275 11605 20.525 19905

21 .. 3.15 '·5840 12.1 2450 5.275 11605, 20.525 19895

22
,

3.1 5770 12 2400 5.275 11605 ;,. 20.375 19775

23 3.1 5700 12 -2400 5.275 11605 20.375 19705

24 3.15 5800 12 2300 5.275 11605 20.425 .1,9705
'.

25 ...' 3.15 5850 12 2350 5.275 11605 20.425 19805

~26 ';i 3.15 5800 12 2400 5.275 11605 20.425 19805

27 f 3.1 5750 12 2490 5.275 11605 \ 20.375 19845

28 3.15 5800 12.1 2500 5.275 11605 ~ 20.525 19905

29 3..1 5700 12.15 2600 5.275 11605 20.525 19905

30 3 5700 12.25 2650 5.275 11605 20.525 19955

31 3.15 5850 12.75 2400 5.275 11605 :. 21,175 19855

32 1: 3.15 5800 12 2600 5.275 11605: 20.425 20005

33 ~. 3 5700 12.25 2540 5,275 11605 20.525 19845
z.

34 l,i 3 5700 12.2 2700 5.275 11605 20.475 20005
1:

35 ~f 3.25 5950 12.4 2950 5.275 11605 2.0.925 20505

36 3 5690 12.5 2620 5.275 11605 20.775 19915

37 3 5700 12.2 2600 5.275 :11605~; 20.475 19905

38 3 5700 12.2 2690 5.275 11605 T 20.475 19995

39 3.15 5850 12.1 2450 5.275 11605 20.525 19905

40 3 5700 12 2400 5.275 11605 20.275 19705

41
'_ ••<

Total 123.85 230710 575.765 100710 211.00 464200 910.615 795620
~•



Windrow Explosive Concentrations Summary Report
Windrow Number M194

• Compound Construction SampleDate DaysOld CrossSection Location Concentration
Date

135TNB 10/18/2000 11106/2000 19 03 1 LT 476

10/18/2000 11/06/2000 2 LT500

10/18/2000 11/06/2000 3 LT 500

Average Concentrationfor Cross Section 03 492

135TNB 10/18/2000 11/06/2000 19 05 1 LT 454

10/18/2000 11/06/2000 2 LT500

10/18/2000 11/06/2000 3 LT 476

Average Concentration for Cross Section 05 477

135TNB 10/18/2000 11/06/2000 19 07 1 LT 476

10/18/2000 11/06/2000 2 LT 500

10/18/2000 11/06/2000 3 LT 476

A verage Concentration for Cross Section 07 484

135TNB 10/18/2000 11/06/2000 19 09 1 LT 476

10/18/2000 11/06/2000 2 LT 476

10/18/2000 11/06/2000 3 LT435

Average Concentrationfor Cross Section 09 462

135TNB 10/18/2000 11/06/2000 19 11 1 LT476

10/18/2000 11/06/2000 2 LT 500

10/18/2000 11/06/2000 3 LT 454

. Average Concentrationfor Cross Section· 11 477

AVERAGE CONCENTRATION FOR WINDROW ON DAY 19 478

• Standard Deviation 20

•
Data provided by To/Test, Inc.



Windrow Number M194

Compound Construction SampleDate DaysOld CrossSection Location Concentration
Date• 13DNB 10/18/2000 11/06/2000 19 03 1 LT 476

10/18/2000 11/06/2000 2 LT 500

10/18/2000 11/06/2000 3 LT 500

Average Concentration/or'Cross Section 03 492

13DNB 10/18/2000 11/06/2000 19 05 1 LT 454

10/18/2000 11/06/2000 2 LT 500

10/18/2000 11/06/2000 3 LT 476

Average Concentration/or Cross Section 05 477

13DNB 10/18/2000 11/06/2000 19 07 1 LT 476

10/18/2000 11/06/2000 2 LT500

10/18/2000 11/06/2000 3 LT 476

Average Concentration/or Cross Section 07 484

13DNB 10/18/2000 11/06/2000 19 09 1 LT 476

10/18/2000 11/06/2000 2 LT 476

10/18/2000 11/06/2000 3 LT 435

Average ConcentratlOnJor Cross SectIOn 09 462

13DNB 10/18/2000 11/06/2000 19 11 . 1 LT 476

10/18/2000 11/06/2000 2 LT 500

10/18/2000 . 11/06/2000 3 LT 454

Average Concentration/or Cross Section 11 477

AVERAGE CONCENTRATION FOR WINDROW ONDAY 19 478

Standard Deviation 20

•

•
Data provided by To/Test, Inc.



Windrow Number M194

Compound Construction SampleDate DaysOid CrossSection Location Concentration
Date

• 246TNT 10/18/2000 11/06/2000 19 03 1 LT 476

10/18/2000 11/0612000 2 761

10/18/2000 11/06/2000 3 LT 500

Average Concentration/or Cross Section 03 579

246TNT .10/18/2000 11/06/2000 19 05 1 LT454

10/18/2000 11/06/2000 2 LT 500

10/18/2000 11/06/2000 3 LT476

Average Concentration/or Cross Section 05 477

246TNT 10/18/2000 11/06/2000 19 07 1 LT476

10/18/2000 11/06/2000 2 LT 500

10/18/2000 11/06/2000 3 LT 476

Average C?ncentration for Cross Section 07 484

246TNT 10/18/2000 11/06/2000 19 09 1 1450

10/18/2000 11/06/2000 2 LT 476

10/18/2000 11/06/2000 3 LT 435

Average Concentration jor Cross Section 09 787

246TNT 10/18/2000 11/06/2000 19 11 1 LT 476

10/18/2000 11/06/2000 2 LT 500

10/18/2000 11/06/2000 3 LT 454

Average Concentration/or Cross Section 11 477

AVERAGE CONCENTRATION FOR WINDROW ON DAY 19 561

Standard Deviation 257

•

•
Data provided by To/Test, Inc.



Windrow Number M194

Compound Construction SampleDate DaysOld CrossSection Location Concentration

• Date
24DNT 10/18/2000 11/06/2000 19 03 1 LT 476

10/18/2000 11/06/2000 2 LT 500

10/18/2000 11/06/2000 3 LT 500

Average Concentration/or Cross Section 03 492

24DNT 10/18/2000 11/06/2000 19 05 1 LT454

10/18/2000 11/06/2000 2 LT 500

10/18/2000 11/06/2000 3 LT 476

Average Concentration/or Cross Section 05 477

24DNT 10/18/2000 11/06/2000 19 07 1 LT 476

10/18/2000 11/06/2000 2 LT 500

10/18/2000 11/06/2000 3 LT476

Average Concentration/or Cross Section 07 484

24DNT 10/18/2000 11/06/2000 19 09 1 LT476

10/18/2000 11/06/2000 2 LT 476

10/18/2000 11/06/2000 3 LT 435

Average Concentrationjor Cross Section 09 462

24DNT 10/18/2000 11/06/2000 19 11 1 LT 476

10/18/2000 11/06/2000 2 LT500'

10/18/2000 11/06/2000 3 LT 454

Average Concentration/or Cross Section 11 477

AVERAGE CONCENTRATION FOR WINDROW ON DAY 19 478

.Standard Deviation 20

•

•
Data provided by To/Test, Inc.



Windrow Number M194

Compound Construction SampleDate DaysOld CrossSection Location Concentration
Date

• 26DNT 10/18/2000 11/06/2000 19 03 1 LT 476

10/18/2000 11/06/2000 2 LT 500

10/18/2000 11/06/2000 3 LT 500

A verage Concentration for Cross Section 03 492

26DNT 10/18/2000 11/06/2000 19 05 1 LT 454

10/18/2000 11/06/2000 2 LT 500

10/18/2000 11/06/2000 3 LT 476

Average Concentrationfor Cross Section 05 477

26DNT 10/18/2000 11/06/2000 19 07 1 LT476

10/18/2000 11/06/2000 2 LT500

10/18/2000 11/06/2000 3 LT 476

Average Concentration/or Cross Section 07 484

26DNT 10/18/2000 11/06/2000 19 09 1 LT 476

10/18/2000 11/06/2000 2 LT 476

10/18/2000 11/06/2000 3 LT 435

Average ConcentrationJor Cross SectIOn 09 462

26DNT 10/18/2000 11/06/2000 19 11 1 LT 476

10/18/2000 11/06/2000 2 LT500

10/18/2000 11/06/2000 3 LT 454

A verage Concentration for Cross Section 11 477

AVERAGE CONCENTRATION FOR WINDROW ON DAY 19 478

Standard Deviation 20

•

•
Data provided by To/Test, Inc.



Windrow Number M194

Compound Construction SampleDate DaysOld CrossSection Location Concentration
Date

• 2A46DT 10/18/2000 11/06/2000 19 03 1 LT 476

10/18/2000 11/06/2000 2 LT500

10/18/2000 11106/2000 3 LT 500

Average Concentration/or Cross Section 03 492

2A46DT 10/18/2000 11106/2000 19 05 1 LT 454

10/18/2000 11/06/2000 2 LT500

10/18/2000 11106/2000 3 LT 476

Average Concentration/or Cross Section 05 477

2A46DT 10/18/2000 11/06/2000 19 07 1 LT 476

10/18/2000 11/06/2000 2 LT 500

10/18/2000 11/06/2000 3 LT 476

Average Concentration/or Cross Section 07 484

2A46DT 10/18/2000 11/06/2000 19 09 1 LT 476

10/18/2000 11/06/2000 2 LT476

10/18/2000 11/06/2000 3 LT 435

:Average ConcentrationJor Cross Section 09 462

2A46DT 10/18/2000 11/06/2000 19 11 1 LT 476

10/18/2000 11106/2000 2 LT500

10/18/2000 11106/2000 3 LT454

Average Concentration/or Cross Section 11 477

AVERAGE CONCENTRATION FOR WINDROWONDAY 19 478

Standard Deviation 20

•

•
Data provided by To/Test, Inc.



•
Data provided by To/Test, Inc.



•
Data provided by To/Test, Inc.



Windrow Number M194

Compound Construction SampleDate DaysOld CrossSection Location Concentration
Date

• 4A26DT 10/18/2000 11/06/2000 19 03 1 LT 476

10/18/2000 11/06/2000 2 LT 500

10/18/2000 11/06/2000 3 LT 500

Average Concentration/or Cross Section 03 492

4A26DT 10/18/2000 11/06/2000 19 05 1 LT 454

10/18/2000 11/06/2000 2 LT500

10/18/2000 11/06/2000 3 LT 476

Average Concentration/or Cross Section 05 477

4A26DT 10/18/2000 11/06/2000 19 07 1 LT 476

10/18/2000 11/06/2000 2 LT 500

10/18/2000 11/06/2000 3 LT 476

Average Concentration/or Cross Section 07 484

4A26DT 10/18/2000 11/06/2000 19 09 1 LT 476

10/18/2000 11/06/2000 2 LT 476

10/18/2000 11/06/2000 3 LT 435

-/Jverage Concentration/or Cross Section 09 462

4A26DT 10/18/2000 11/06/2000 19 11 1 LT 476

10/18/2000 , 11/06/2000 2 LT 500

10/18/2000 11/06/2000 3 LT 454

Average Concentration for Cross Section 11 477

AVERAGE CONCENTRATION FOR WINDROW ON DAY 19 478

Standard Deviation 20

•

•
Data provided by To/Test, Inc.



Windrow Number M194

Compound ConstructiOn Samp/eDate DaysO/d CrossSection Location Concentration
Date

• 4NT 10/18/2000 11/06/2000 19 03 1 LT 476

10/18/2000 11/06/2000 2 LT 500

10/18/2000 11/06/2000 3 LT 500

Average Concentrationfor Cross Section 03 492

4NT 10/18/2000 11/06/2000 19 05 1 LT 454

10/18/2000 11/06/2000 2 LT 500

10/18/2000 11/06/2000 3 LT 476

A verage Concentration for Cross Section 05 477

4NT 10/18/2000 11/06/2000 19 07 1 LT 476

10/18/2000 11/06/2000 2 LT 500

10/18/2000 11/06/2000 3 LT 476

Average Concentration for Cross Section 07 484

4NT 10/18/2000 11/06/2000 19 09 1 LT 476

10/18/2000 11/06/2000 2 LT 476

10/18/2000 11/06/2000 3 LT 435

A verage ConcentratIOnlor Cross Sedion 09 462

4NT 10/18/2000 11/06/2000 19 11 1 LT 476

10/18/2000 11/06/2000 2 LT 500

10/18/2000 11/06/2000 3 LT 454

Average Concentration for Cross Section 11 477

AVERAGE CONCENTRATION FOR WINDROW ON DAY 19 478

Standard Deviation 20

•

•
Data provided by To/Test, Inc.



Windrow Number M194

Compound Construction SampleDate DaysOld CrossSection Location ConcentrationDate
HMX 10/18/2000 11/06/2000 19 03 1 LT 476• 10/18/2000 11/06/2000 2 LT262

10/18/2000 11/06/2000 3 LT403
Average Concentration for Cross Section 03 380

HMX 10/18/2000 11/06/2000 19 05 1 LT 454
10/18/2000 11/06/2000 2 LT 500
10/18/2000 11/06/2000 3 LT 476

Average Concentration for Cross Section 05 477
HMX 10/18/2000 11/06/2000 19 07 1 LT 476

10/18/2000 11/06/2000 2 LT500
10/18/2000 11/06/2000 3 LT 476

Average Concentrationfor Cross Section 07 484
HMX 10/18/2000 11/06/2000 19 09 1 LT 476

10/18/2000 11/06/2000 2 LT 476
10/18/2000 11/06/2000 3 LT 435

Average Concentration for Cross Section 09 462
HMX 10/18/2000 11/06/2000 19 11 1 LT476

10/18/2000 11/06/2000 2 LT 500
10/18/2000 11/06/2000 3 LT 454

Average Concentration/or Cross Section 11 477
AVERAGE CONCENTRATION FOR WINDROW ON DAY 19 456

Standard Deviation 59

•

•
Data provided by To/Test, Inc.



•
Data provided by To/Test, Inc.



Windrow Number M194

Compound Construction SampleDate DaysOld CrossSection Location ConcentrationDate

• RDX 10/18/2000 11/06/2000 19 03 1 LT476
10/18/2000 11/06/2000 2 2630
10/18/2000 11/06/2000 3 LT487

Average Concentration/or Cross Section 03 1198RDX 10/18/2000 11/06/2000 .19 05 1 LT454
10/18/2000 11/06/2000 . 2 LT 500
10/18/2000 11/06/2000 3 LT476

Average Concentration/or Cross Section 05 477RDX 10/18/2000 11/06/2000 19 07 1 LT476
10/18/2000 11/06/2000 2 LT500
10/18/2000 11/0612000 3 LT476

Average Concentration/or Cross Section 07 484RDX 10/18/2000 11/06/2000 19 09 1 LT476
10/18/2000 11/06/2000 2 LT476
10/18/2000 11/06/2000 3 619

Average Concentration/or Cross Section 09 524RDX 10/18/2000 11/06/2000 19 11 1 LT476
10/18/2000 11/06/2000 2 LT500
10/18/2000 11/06/2000 3 LT 88.7

Average Concentration/or Cross Section 11 355
AVERAGE CONCENTRATION FOR WINDROW ON DAY 19 607

Standard Deviation 570

•

•
Data provided by To/Test, Inc.



•
Data provided by To/Test, Inc.



3F
SOIL EXPLOSIVES MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

•
Lab Name: SWL-TULSA

Lab Code: SWOK Case No.: TOLTEST SDG No.: 44933
r--~-7,

.Matrix Spike - Client Sample NO.: BI~~~19031 t~

o
o
o
o
o
o
o
o
o
o
o
o
o
o

SAMPLE
CONCENTRATION

(UG/KG)

7270
7270
7270
7270
7270
7270
7270
7270
7270
7270
7270
7270
7270
7270

7620
7620
7620
7620
7620
7620
7620
7620
7620
7620
7620
7620
7620
7620

SPIKE
ADDED
(UG/KG)

SPIKE
ADDED
(UG/KG)

HMX
RDX:---------
TNB _
DNB
TET=-RY:7.L:---------
NE
TN=T---------
4AONT _
2ADNT _
260NT _
24DNT _
2NT _
4NT
3NT---------

COMPOUND

COMPOUND

HMX
RDX-----------
TNB _
DNB
TET"="R":":"YL~-------

NE
TN"="T---------
4AONT _
2ADNT _
260NT
24DNT--------
2NT _
4NT
3NT---------

========================

MSD I MSD 1
CONCENTRATION 1 % I % QC LIMITS

(UG/KG) 1 REC #1 RPD # RPD I REC.
=============1======1====== ======1======

7570 I 104 1 3 30 176-119
7890 1 108 I 10 30 180-120
7500 1 103 I 3 30 173-121
7120 1 98 I 4 30 179-120
5·970 1 82 I 2 45 124 -13 9
7420 I 102 I 6 30 179-121
6750 I 93 I 2 35 174-128

10500 I 145 * I 4 40 164-142
8790 1 121 I 8 40 180-122
7000 1 96 1 6 35 177-119
8530 I 117 1 0 35 179-122
6100 1 84 I 4 35 179-121
6030 I 83 I 4 35 180-120
7390 1 102 I 4 35 179-122

_____________________ , 1 1 _

========================

MS I MS I QC. I
CONCENTRATION 1 % ILIMITS'

(UG/KG) I REC #1 REC. 1
=============1======1======1

7780 I 102 176-1191
8770 1 115 180-120 I
7740 I 102 173-121
7420 97 179-120
6090 80 /24-139
7910 104 179-121
6600 86 174-128

10100 132 164-142
8100 106 1-80-122
6580 86 177-119
8500 112 179-122
6340 83 179-121
6300 83 180-120
7730 101 179-122

----------- ---- ------ ------ ---'---

•

# Column to be used to flag recovery values

* Values outside of QC limits

RPD: 0 out of 14 outside limits
Spike Recovery: lout of 28 outside limits

Comments:

page 1 of 1 FORM III
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•
Record of Recipe Worksheet

Windrow # 5-195 Day 0: 10/19/00

\ Chicken Straw 5011 Total

Batch # cy pounds cy pounds cy pounds cy pounds

11605 20.475 19845
..

1 3.1 5790 12.1 2450 5.275

2
.- 3.15 5820 12.15 25-70 5.275 11605 20.575 19995

3 3.1 5740 12.1 2490 5.275 11605 20,475 19835
r 11605 20.375 19775

4
..:.

3.1 5770 12 2400 5.275

5 3.15 5760 12.15 2530 5.275 11605 20.575 19895

6 3 5700 12.1 2440 5.275 11605 20.375 19745

7 3.1 5750 12 2400 5.275 11605 2.0.375 19755

8 3.T --5770 -------,2:-1'5- ----. 254{) -=-0:-2"7-5. -_U6G5 20.525 19885

9 3.1 5750 12.15 2540 5,275 11605 20.525 19895

10 3.1 5780 . 12.1 .2490 5.275 11605 20,475 19875

11 3.1 5790 12 2400 5.275 11605 20.375 19795

12 3.1 5760 12 2400 . 5.275 11605 20.375 19765

13 3.1 5720 12.1 2470 5.275 11605 20.475 19795

14 3 5700 12 2410 5275 11605 20.275 19715

15 3.1 5820 12.1 2550 . 5.275 11605 20.475 19975

••• 16 3.1 5800 12 2400 52.75 11605 20.375 19805

17 3,1 5760 12.15 2560 5.275 11605 20.525 19925

18 3.1 5810 12.1 2500 5.275 11605 20.475 19915

19 3.1 5720 12.1 2500 5.275 11605 20,475 19825

20 3.1 5860 12.15 2570 5.275 11605 20.525 20035

21 3.1 5710 12.1 2480 5.275 11605 20.475 19795

22 3 5700 12 2400 5.275 11605 20.275 19705

23 3.75 6000 12 Z400 5.275 11605 21.025 20005

24 3.2' 5700 12.4 2500 5.275 11605 20.875 19805

25 3.75 6000 12 2400 5.275 11605 21.025 20005

26 3.5 5900 12 2400 5.275 11605 20.775 19905

27 3.2 5800 12.4 2500 5,275 11605 20.875 19905

28 3.8 6200 13 3000 5.275 11605 22.075 20805

29 3.75 6000 12 2400 5,275 11605 21.025 20005

30 3,75 6000 13 3000 5.275 11605 22.025 20605

31 3.5 5900 11.7 2200 5.275 11605 20.475 19705

32 3.5 6000 11.7 2200 5.275 11605 20.475 19805

33 3.75 6000 12 2400 5.275 11605 21.025 20005

34 3.75 6200 .11.75 2300 5.275 11605 20.775 20105

35 3.8 6000 13 3000 5.275 11605 22.075 20605

36 3.75 6000 12 2400 5.275 11605 21.025 20005

37 3.5 5900 11.75 2300 5.275 11605 20.525 19805

38 3.8 6200 13 3000 5.275 11605 22.075 20805

39 3.75 6000 11.75 2300 5.275 11605 20.775 19905

~. 40 5.275 11605 5.275 11605

Total 129.8 228580 473.25 97160 211.00 464200 814.05 789940•
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Windrow Explosive Concentrations Summary Report
Windrow Number S195

• Compound Construction SampleDate DaysOld CrossSection Location Concentration
Date

135TNB 10/19/2000 11/10/2000 22 03 1 LT 476

10/19/2000 11/10/2000 2 LT 454

10/19/2000 11/10/2000 3 LT 500

Average Concentration/or Cross Section 03 477

135TNB . 10/19/2000 11/10/2000 22 05 1 LT 476

10/19/2000 11/10/2000 2 LT500

10/19/2000 11/10/2000 3 LT 476

Average Concentration/or Cross Section 05 484

135TNB 10/19/2000 11/10/2000 22 07 1 LT 476

10/19/2000 11/10/2000 2 LT 500

10/19/2000 11/10/2000 3 LT 500

Average Concentration/or Cross Section 07 492

135TNB 10/19/2000 11/10/2000 22 09 1 LT 476

10/19/2000 11/10/2000 2 LT 500

10/19/2000 11/10/2000 3 LT 476

Average Concentration/or Cross Section 09 484

135TNB 10/19/2000 11/10/2000 22 11 1 LT 454

10/19/2000 11/10/2000 2 LT 500

10/19/2000 11/10/2000 ·3 LT 454

Average Concentration/or Cross Section 11 469

A VERAGE CONCENTRATION FOR WINDROW ON DAY 22 481

• Standard Deviation 18

•
Data provided by To/Test, Inc.



Windrow Number 5195

Compound Construction SampleDate DaysOld CrossSection Location Concentration
Date

• 13DNB 10/19/2000 11/10/2000 22 03 1 LT 476

10/19/2000 11/10/2000 2 LT454

10/19/2000 11/10/2000 3 LT 500

Average Concentrationfor Cross Section 03 477

13DNB 10/19/2000 11/10/2000 22 05 1 LT476

10/19/2000 11/10/2000 2 LT 500

10/19/2000 11/10/2000 3 LT 476

Average Concentrationfor Cross Section 05 484

13DNB 10/19/2000 11/10/2000 22 07 1 LT 476

10/19/2000 11/10/2000 2 LT 500

10/19/2000 11/10/2000 3 LT 500

Average Concentrationfor Cross Section 07 492

13DNB 10/19/2000 11/10/2000 22 09 1 LT 476

10/19/2000 11/10/2000 2 LT 500

10/19/2000 1111012000 3 LT 476

7Jverage Concentrationfor Cross Section 09 484

13DNB 10/19/2000 11/10/2000 22 11 1 LT454

10/19/2000 11/10/2000 2 LT 500

10/19/2000 11/10/2000 3 LT454

Average Concentrationfor Cross Section 11 469

AVERAGE CONCENTRA TION FOR WINDROW ON DAY 22 481

Standard Deviation 18

•

•
Data provided by To/Test, Inc.



Windrow Number 5195

Compound Construction Samp/eDat£! DaysO/d CrossSection Location Concentration
Date

e· 246TNT 10/19/2000 11/10/2000 22 03 1 LT476

10/19/2000 11/10/2000 2 LT4S4

10/19/2000 11/10/2000 3 LT 500

Average Concentration/or Cross Section 03 477

246TNT 10/19/2000 11/10/2000 22 05 1 LT 476

10/19/2000 11/10/2000 2 LTSOO

10/19/2000 11/10/2000 3 LT 476

Average Concentration/or Cross Section 05 484

246TNT 10/19/2000 11/10/2000 22 07 1 LT476

10/19/2000 11/10/2000 2 LTSOO

10/19/2000 11/10/2000 3 LTSOO

Average Concentration/or Cross Section 07 492

246TNT 10/19/2000 11/10/2000 22 09 1 LT 476

10/19/2000 11/10/2000 2 LTSOO

10/19/2000 11/10/2000 3 LT 476

Average-Goneentration-/or-Cross-Se-etion-G9 484

246TNT 10/19/2000 11/10/2000 22 11 1 LT 454

10/19/2000 11/10/2000 2 LTSOO

10/19/2000 11/10/2000 3 LT454

Average Concentration/or Cross Section 11 469

AVERAGE CONCENTRATION FOR WINDROW ONDAY 22 . 481

Standard Deviation 18

e·

e
Data provided by To/Test, Inc.



•
Data provided by To/Test, Inc.



Windrow Number $195

Compound Construction SampleDate DaysOid CrossSection Location Concentration
Date

• 26DNT 10/19/2000 11/10/2000 22 03 1 LT 476

10/19/2000 11/10/2000 2 LT454

10/19/2000 11/10/2000 3 LT 500

A verage Concentration for Cross Sec(ion 03 477

26DNT 10/19/2000 11/10/2000 22 05 1 LT476

10/19/2000 11/10/2000 2 LT500

10/19/2000 11/10/2000 3 LT 476

Average Concentrationfor Cross Section 05 484

26DNT 10/19/2000 11/10/2000 22 07 1 LT476

10/19/2000 11/10/2000 2 LT 500

10/19/2000 11/1012000 3 LT 500

A verage Concentration for Cross Section 07 492

26DNT 10/19/2000 11/10/2000 22 09 1 LT476

10/19/2000 11/10/2000 2 LT500

10/19/2000 11/1012000 3 LT 476

_ _7tvetagef:olfC-el1trlltivnlorCross-Sel:tiono-g 48~

26DNT 10/19/2000 11/10/2000 22 11 1 LT454

10/19/2000 11/10/2000 2 LT500

10/19/2000 11/10/2000 3 LT 454

A verage· Concentration for Cross Section 11 469

AVERAGE CONCENTRATIONFORWINDROW ON DAY 22· 481

Standard Deviation 18 .

•

•
Data provided by To/Test, Inc.



Windrow Number S195

Compound Construction SampleDate DaysOid CrossSection Location Concentration
Date

• 2A46DT 10/19/2000 11/10/2000 22 03 1 LT476

10/19/2000 11/10/2000 2 LT 454

10/19/2000 11/10/2000 3 LT500

A verage Concentration for Cross Section 03 477

2A46DT 10/19/2000 11110/2000 22 05 1 LT476

10/19/2000 11/10/2000 2 LT500

10/19/2000 11/10/2000 3 LT476

Average Concentration for Cross Section 05 484

2A46DT 10/19/2000 11/10/2000 22 07 1 LT 476

10/19/2000 11/10/2000 2 LT500

10/19/2000 11/10/2000 3 LT 500

A verage Concentration for Cross Section 07 492

2A46DT 10/19/2000 11110/2000 22 09 1 LT476

10/19/2000 11/1012000 2 LT500

10/19/2000 11/10/2000 3 LT476

A verage-Goneentration-jor-Cr-oss-Sectioll-o9 484

2A46DT 10/19/2000 11/10/2000 22 11 1 LT454

10/19/2000 11/1012000 2 LT500

10/19/2000 11/10/2000 3 LT454

A verage Concentration for Cross Section 11 469

AVERAGE CONCENTRATION FOR WINDROW ONDAY 22 481

Standard Deviation 18

•

•
Data provided by To/Test, Inc.



Windrow Number 5195

Compound Construction SampleDate DaysOld CrossSection Location Concentration
Date

• 2NT 10/19/2000 11/10/2000 22 03 1 LT 476

10/19/2000 11/10/2000 2 LT 454

10/19/2000 11i10/2000 3 LT 500

A verage Concentration for Cross Section 03 477

2NT 10/19/2000 11/10/2000 22 05 1 LT 476

10/19/2000 11/10/2000 2 LT 500

10/19/2000 11/10/2000 3 LT 476

Average Concentrationfor Cross Section 05 484

2NT 10/19/2000 11/10/2000 22 07 1 LT 476

10/19/2000 11/10/2000 2 LT 500

10/19/2000 11/10/2000 3 LT500

Average Concentrationfor Cross Section 07 492

2NT 10/19/2000 11/10/2000 22 09 1 LT476

10/19/2000 11/10/2000 2 LT 500

10/19/2000 11/10/2000 3 LT 476

Average-toncentrationjoTtross-8ection-09 484

2NT 10/19/2000 11/10/2000 22 11 1 LT 454

10/19/2000 11/10/2000 2 LT 500

10/19/2000 11/10/2000 3 LT 454

A verage Concentration for Cross Section 11 469

AVERAGE CONCENTRATIONFOR WINDROW ON DAY 22 481

Standard Deviation 18

•

•
Data provided by To/Test, Inc.



Windrow Number 5195

Compound Construction SampleDate DaysOId CrossSection Location Concentration
Date

• 3NT 10/19/2000 11/10/2000 22 03 1 LT 476

10/19/2000 11/10/2000 2 LT 454

10/19/2000 11/10/2000 3 LT 500

Average Concentrationfor Cross Section 03 477

3NT 10/19/2000 11/10/2000 22 05 1 LT 476

10/19/2000 11/10/2000 2 LT 500

10/19/2000 11/10/2000 3 LT 476

Average Concentration for Cross Section 05 484

3NT 10/19/2000 11/10/2000 22 07 1 LT 476

10/19/2000 11/10/2000 2 LT 500

10/19/2000 11/10/2000 3 LT 500

Average Concentrationfor Cross Section 07 492

3NT 10/19/2000 11/10/2000 22 09 1 LT 476

10/19/2000 11/10/2000 2 LT 500

10/19/2000 11/10/2000 3 LT476

Aver-age-Goneentr-ation-!iJr-tross-8ection--f}9 484

3NT 10/19/2000 11/10/2000 22 11 1 LT 454

10/19/2000 11/10/2000 2 LT500

10/19/2000 11/10/2000 3 LT 454

Average Concentration for Cross Section 11 469

AVERA.-cjE CONCENTRATION FOR WINDROW ONDAY 22 . 481

.. Standard Deviation 18

•

•
Data provided by TolTest, Inc.



Windrow Number 5195

Compound Construction Samp/eDate Daysbid CrossSection Location Concentration
Date

• 4A26DT 10/19/2000 11/10/2000 22 03 1 LT 476

10/19/2000 11/10/2000 2 LT454

10/19/2000 11/10/2000 3 LT 500

Average Concentration for Cross Section 03 477

4A26DT 10/19/2000 11/10/2000 22 05 1 LT 476

10/19/2000 11/10/2000 2 LT 500

10/19/2000 11/10/2000 3 LT 476

Average Concentration for Cross Section 05 484

4A26DT 10/19/2000 11/10/2000 22 07 1 LT 476

10/19/2000 11/10/2000 2 LT500

10/19/2000 11/10/2000 3 LT500

A verage Concentration for Cross Section 07 492

4A26DT 10/19/2000 11110/2000 22 09 1 LT476

10/19/2000 11/10/2000 2 LT500

10/19/2000 11/10/2000 3 LT 476

Average-€oncentration-/or-tross-Seetion-69 484

4A26DT 10/19/2000 11/10/2000 22 11 1 LT 454

10/19/2000 11/10/2000 2 LT 500

10/19/2000 11/10/2000 3 LT454

Average Concentration for Cross Section 11 469

AVERAGE CONCENTRATION FOR WINDROW ON DAY 22 481

Standard Deviation 18 ..

•

•
Data provided by TolTest, Inc.



477

469

481

484

484

492

LT476

LT454

LT 500

05

LT476

LT500

LT500

03

LT476

LT500
LT476

07

LT476

LT 500
LT476

09
LT454

LT 500
LT454

SampleDate DliysOld CrossSection Location Concentration

10/19/2000
10/19/2000
10/19/2000

10/19/2000

10/19/2000
10/19/2000

10119/2000
10/19/2000
10119/2000

10/19/2000
10/19/2000

. 10/19/2000

4NT

4NT

4NT

4NT

4NT

Windrow Number 8195

Compound Construction
Date
10/19/2000
10/19/2000

10/19/2000

11/10/2000 22 03 1
11/10/2000 2
11/1 0/2000 3

Average Concentrationfor Cross Section
11/10/2000 22 05 1
11/1012000 2
11/10/2000 3

Average Concentrationfor Cross Section
11/10/2000 22 07 1
11/10/2000 2
11/10/2000 3

A verage Concentration for Cross Section
11/10/2000 22 09 1
11/10/2000 2
11/10/2000 3

---------------------7fAverage-eoncentratimr/or-erUYs-Section
11/10/2000 22 11 1
11/10/2000 2
11/10/2000 3

_Average Concentration for Cross Section 11
AVERAGE CONCENTRATION FOR WINDROWON DAY 22..

•

Standard Deviation 18

•

•
Data provided by To/Test, Inc.



Windrow Number 5195

Compound Construction SampleDate DaysOld CrossSection Location Concentration
Date

• HMX 10/19/2000 11/10/2000 22 03 1 LT476

10/19/2000 11/10/2000 2 LT454

10/19/2000 11/10/2000 3 LT 500

Average Concentration/or Cross Section 03 477

HMX 10/19/2000 11/10/2000 . 22 05 1 LT476

10/19/2000 11/10/2000 2 LT303

10/19/2000 11/10/2000 3 LT476

Average Concentration for Cross Section 05 418

HMX 10/19/2000 11/1012000 22 07 1 LT354

10/19/2000 11/10/2000 2 LT500

10/19/2000 11/10/2000 3 LT500

Average Concentration/or Cross Section 07 451

HMX 10/19/2000 11/1012000 22 09 1 LT476

10/19/2000 11/10/2000 2 LT500

10/19/2000 11/10/2000 3 LT476

-Average ConcentrationJor Cross SectIOn 09 484

HMX 10/19/2000 11/10/2000 22 11 1 LT454

10/19/2000 11/10/2000 2 LT484

10/19/2000 11/10/2000 3 LT454

Average Concentration/or Cross Section 11 464

AVERAGE CONCENTRATION FOR WINDROW ON DAY 22 459

. Standard Deviation 56

•

•
Data provided by To/Test, Inc.



•
Data provided by To/Test, Inc.



Windrow Number 8195

Compound Construction Samp/eDate DaysOld CrossSection Location ConcentrationDate
RDX 10/19/2000 11/10/2000 22 03 1 LT476• 10/19/2000 11/10/2000 2 LT454

10/19/2000 11/10/2000 3 LT 500
Average Concentration for Cross Section 03 477

.. RDX 10/19/2000 11/10/2000 22 05 1 LT 476
10/19/2000 11/10/2000 2 LT97.8
10/19/2000 11/10/2000 3 LT476

Average Concentration for Cross Section 05 350RDX 10/19/2000 11/10/2000 22 07 1 LT476
10/19/2000 11/10/2000 2 LT 500
10/19/2000 11/10/2000 3 LT 500

Average Concentration for Cross Section 07 492RDX 10/19/2000 11/10/2000 22 09 1 LT476
10/19/2000 11/10/2000 2 LT 500
10/19/2000 11/10/2000 3 LT 81.5

Average Concentration for Cross Section 09 353RDX 10/19/2000 11/10/2000 22 11 1 LT454
10/19/2000 11/10/2000 2 LT500
10/19/2000 11/10/2000 3 LT454

Average Concentration for Cross Section 11 469
.AVERAGE CONCENTRATION FOR WINDROW ONDAY 22 428

Standard Deviation 139

•

•
Data provided by To/Test, Inc.



Windrow Number S195

Compound Construction SampleDate DaysOld CrossSection Location Concentration
Date

TETRYL 10/19/2000 11/10/2000 22 03 1 LT 476• 10/19/2000 11/10/2000 2 LT 454

10/19/2000 11/10/2000 3 LT 500

Average Concentration/or Cross Section 03 477

TETRYL 10/19/2000 11/10/2000 22 05 1 LT 476

10/19/2000 11/10/2000 2 LT500

10/19/2000 11/10/2000 3 LT476

Average Concentration/or Cross Section 05 484

TETRYL 10/19/2000 11/10/2000 22 07 1 LT 476

10/19/2000 11/10/2000 2 LT500

10/19/2000 11/10/2000 3 LT500

Average Concentration/or Cross Section 07 492

TETRYL 10/19/2000 11/10/2000 22 09 1 LT476

10/19/2000 11/10/2000 2 LT 500

10/19/2000 11/10/2000 3 LT476

A.v.er..age-Concentcation.jfll'...£r.n.ss_S.ectiQn_09 484

TETRYL 10/19/2000 11/10/2000 22 11 1 LT 454

10/19/2000 11/10/2000 2 LT500

10/19/2000 11/10/2000 3 LT 454

A verage Concentration for Cross Section 11 469

AVERAGE CONCENTRATION FOR WINDROW ON DAY 22 ..;: 481

Standard Deviation 18

•

•
Data provided by TolTest, Inc.



3F
SOIL EXPLOSIVES MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: SWL-TULSA

Lab Code: SWOK Case No.: TOLTEST SDG No.: 45012
,.--- - -r,

Matrix Spike - Client Sample NO.: BlqSl~~2203l

MS MS QC.
CONCENTRATION % LIMITS

(UG/KG) REC # . REC.
============= ====== ======

7880 98 76-119
7960 100 80-120
7840 98 73-121
7360 92 79-120
3990 50 24-139
7540 94 79-121
6620 83 74-128

10400 130 64-142
7560 94 80-122
7380 92 177-119
7880 98 179-122
7030 88 179-121
6600 82 180-120
7850 98 179-122

I

SPIKE 1 SAMPLE
ADDED 1CONCENTRATION

I COMPOUND (UG/KG) I (UG/KG)
1======================== =========1=============
1 HMX 8000 0
1 RDX 8000 0
1 TNB 8000 0
I DNB 8000 0
I TETRYL 8000 0
I NB 8000 0
I TNT 8000 0
I 4ADNT 8000 0
I 2ADNT 8000 0
1 26DNT 8000 0
I 24DNT 8000 0
I 2NT 8000 0
I 4NT 8000 0
I 3NT 8000 0
1 _

• I SPIKE I MSD MSD
I ADDED CONCENTRATION %

I COMPOUND I (UG/KG) (UG/KG) REC #
1========================1========= ============= ======
I HMX 1 8000 7850 98
I RDX I 8000 8330 104
I TNB 1 8000 8290 104
1 DNB 1 8000 7790 97
I TETRYL I 8000 4680 58
I NB I 8000 8060 101
I TNT 1 8000 6920 86
I 4ADNT 1 8000 10800 134
1 2ADNT I 8000 8010 100
I 26DNT I 8000 7900 99
I 24DNT 1 8000 8410 105
1 2NT 1 8000 7260 91
I 4NT I 8000 6800 85
1 3NT I 8000 7780 97
1 1

# Column to be used to flag recovery values

* Values outside of QC limits

RPD: 0 out of 14 outside limits
Spike Recovery: 0 out of 28 outside limits_. Comments:

page 1 of 1 FORM III
(

I
% 1 QC LIMITS

RPD #1 RPD REC.
======1====== ======

o 1 30 76-119
4 I 30 80-120
6 I 30 73-121
6 1 30 79-120

16 1 45 24-139
6 1 30 79-121
4 I 35 74-128
3 I 40 64-142
6 1 40 80-122
7 I 35 77-119
6 I 35 79-122
3 1 35 79-121
3 I 35 80-120
1 I 35 79-122

___ 1 -



_.. .---11/11/2000 10: 17 . 8128540944 TOLTEST PAGE 11

..:-
."•

'----" Record of Recipe Worksheet

Windrow #N-197 Day 0: 11/7/00
ChIcken Straw Soil Total

i

Batch # . cy pounds cy pounds cy pounds cy pounds
1 3.1 5790 12.1 2450 5 1-1000 '20.2 . 19240
2 , 3.1 . 5720 12.1 2490 5 11000 20.2 19210
3 3.1 5750 12.15 2510 5 11000 20.25 19260
4 3.1 5740 12 2400 5 11000 20.1 19140
5 3.1 5770 12.1 2480 5 11000 20.2 19250
6 3 5700 .12.1 2440 5 11000 20.1 19140
7 3.1 5750 12 2400 5 11000 20.1 19150
8 3.15 5810 12 2400 5 11000 20.15 19210
9" 3.r 5720' --1'2":"1"5 -~2S-7~ c

~-1-000 --2-025 1--19090.-
10 3.1 5790 12.2 2610 5 11000 20.3 .19400
11 3 5700 12.1 2450 5 11000 20.1 19150
12 3.15 5810 12.2 2620 5 11000 20.35 19430
13 3 5700 12.1 2480 5 11000 20.1 19180'.

I 14 3.1 5770 12.2 .. 2600 5 11000 20.3 19370
15 3 5700 12.1 11000

'<,

2440 5 20.1 19140 :l
~l

16 3.15 5820 12.1 2410 5 11000 20.25 19230
~j

"

17 3.15 5800 12.1 2450 5 11000 20.25 19250
18 3.15 5870 12.1 2490 5 11000 20.25 19360

'~.' 19 3.1 5790 12.1 2420 5 11000 20.2 19210
20 3.1 5770 12.1 2450 5 11000 20.2 19220

.;

"

~
.t-

-
;
J

"

'!1,
'J

l
"1-

f
"

.
, '~1

Total -~: 61.85 115270 242.1 49360 100.00 220000 403.95 384630 ~
-. '1

•

•',-..



---~----,_._-------------------------------Windrow Explosive Concentrations Summary Report

500

476

4BB

13

LT 500
LT 500
LT 500

09

LT476
LT 476
LT 476

SampleDate DaysOld CrossSection Location Concentration

11/07/2000
11/07/2000
11/07/2000

11/27/2000 20 09 1
11/27/2000

2
11/27/2000

3
Average Concentration/or Cross Section

11/27/2000 20 11 1
11/27/2000

2
11/27/2000

3
Average Concentration/or Cross Section 1.1

AVERAGE CONCENTRATION FOR WINDROW ON DAY 20

Standard Deviation

135TNB

135TNB

Windrow Number N197

Compound Construction
Date
11/07/2000
11/07/2000
11/07/2000

•

•

•
Data provided by To/Test, Inc.



Windrow Number N197

500

476

LT 500

LT 500

LT 500

09

LT476

LT476

LT476

11/27/2000 20 09 1
11/27/2000 2
11/27/2000 3

A verage Concentration for Cross Section
11/27/2000 20 11 1
11/27/2000 2
11/27/2000 3

Average Concentration for Cross Section 11

SampleDate DaysOId CrossSection Location Concentration

11/07/2000

11/07/2000

11/07/2000

Construction
Date
11/07/2000

11/07/2000
11/07/2000

13DNB

13DNB

Compound

•
AVERAGE CONCENTRATION FOR WINDROWONDAY 20 488

Standard Deviation 13

•

•
Data provided by To/Test, Inc.



Windrow Number N197

476

500

LT 500

LT500

LT 500

09

LT476

LT476

LT476

11/27/2000 20 09 1
11/27/2000 2
11/27/2000 3

Average Concentration/or Cross Section
11/27/2000 20 11 1
11/27/2000 2
11/27/2000 3

A verage Concentration for Cross Section 11

SampleDate DaysOld CrossSection Location Concentration

11/07/2000

11/07/2000

11/07/2000

Construction
Date·
11/07/2000
11/07/2000
11/07/2000

246TNT

246TNT

Compound

•
AVERAGE CONCENTRA TION FOR WINDROW ON DAY 20 488

Standard Deviation 13

•

•
Data provided by To/Test, Inc.



Windrow Number N197

Compound Construction
Date

24DNT 11/07/2000

11/07/2000

11/07/2000

500

476

LT 500

LT 500

LT500

09

LT476

LT476

LT476

11/27/2000 20 09 1
11/27/2000 2
11/27/2000 3

Average Concentrationfor Cross Section
11/27/2000 20 11 1
11/27/2000 2
11/2712000 3

Average Concentration for Cross Section 11

SampleDate DaysOld CrossSection Location Concentration

11/07/2000

11/07/2000

11/07/2000

24DNT

•
AVERAGE CONCENTRATION FOR WINDROW ON DAY 20 488

Standard Deviation 13

•

•
Data provided by To/Test, Inc.



Windrow Number N197

Compound Construction
Date

26DNT 11/07/2000
11/07/2000
11/07/2000

476

500

LT 500

LT 500

LT 500

09

LT476

LT 476

LT476

11/27/2000 20 09 1
11/27/2000 2
11/27/2000 3

Average Concentration/or Cross Section
11/27/2000 20 11 1
11/27/2000 2
11/27/2000 3

Average Concentration/or Cross Section. 11

Samp/eDate DaysO/d CrossSection Location Concentration

11/07/2000

11/07/2000

11/07/2000

26DNT

•
AVERAGE CONCENTRATION FOR WINDROWONDAY 20 488

Standard Deviation 13

•

•
Data provided by To/Test, Inc.



Windrow Number N197

Compound Construction
Date

2A46DT 11/07/2000
11/07/2000
11/07/2000

476

500

LT 500

LT 500

LT 500

09

LT 476

LT476

LT 476

11/27/2000 20 09 1
11/27/2000 2
11/27/2000 3

Average Concentrationfor Cross Section
11/27/2000 20 11 1
11/27/2000 2
11/27/2000 3

A verage Concentration for Cross Section 11

Samp/eDate DaysO/d CrossSection Location Concentration

11/07/2000
11/07/2000

11/07/2000

2A46DT

•
AVERAGE CONCENTRATION FOR WINDROW ON DAY 20 488

Standard Deviation 13

•

•
Data provided by To/Test, Inc.



500

476

488

13

LT 500

LT 500

LT 500

09

LT 476

LT 476

LT 476

SampleDate DaysOld CrossSection Location Concentration

11/07/2000

11/07/2000

11/07/2000

11/27/2000 20 09 1

11/27/2000 2

11/27/2000 3

Average Concentration/or Cross Section
11/27/2000 20 11 1

11/27/2000 2

11/27/2000 3

Average Concentration/or Cross Section 11·

AVERAGE CONCENTRATION FOR WINDROW ONDAY 20

Standard Deviation

2NT

2NT

Windrow Number N197

Compound Construction
Date
11/07/2000

11/07/2000

11/07/2000•

•

•
Data provided by To/Test, Inc.



Windrow Number N197

Compound Construction
Date

3NT 11/07/2000

11/07/2000

11/07/2000

476

500

LT 500

LT500

LT 500

09

LT476

LT 476

LT476

11/27/2000 20 09 -1
11/27/2000 2

11/27/2000 3

Average Concentration for Cross Section
11/27/2000 20 11 1

11/27/2000 2

11/27/2000 3

Average Concentration for Cross Section 11

SampleDate DaysOld CrossSection Location Concentration

11/07/2000

11/07/2000

11/07/2000

3NT

•
AVERAGE CONCENTRA TION FOR WINDROW ON DAY 20 488

Standard Deviation 13

•

•
Data provided by To/Test, Inc.



500

476

488

LT 500

LT 500

LT 500

09

LT 476

LT 476

LT476

SampleDate DaysOld CrossSection Location Concentration

11/07/2000

11/07/2000

11/07/2000

11/27/2000 20 09 1

11/27/2000 2

11/27/2000 3

A verage Concentration for Cross Section

11/27/2000 20 11 1

11/27/2000 2

11/27/2000 3

A verage Concentration for Cross Section . 11

AVERAGE CONCENTRA TION FOR WINDROWONDAY 20

4A26DT

4A26DT

Windrow Number N197

Compound Construction
Date
11/07/2000

11/07/2000

11/07/2000•
Standard Deviation 13

•

•
Data provided by To/Test, Inc.



Windrow Number N197

Compound Construction SampleDate DaysOld CrossSection Location ConcentrationDate

500

476

LT 500
LT 500

LT 500

09

LT 476

LT 476

LT476

11/27/2000 20 09 1
11/27/2000 2
11/27/2000 3

Average Concentrationfor Cross Section
11/27/2000 20 11 1
11/27/2000 2
11/27/2000 3

A verage Concentration for Cross Section 11

11/07/2000
11/07/2000
11/07/2000

11/07/2000

11/07/2000

11/07/2000

4NT

4NT•
AVERAGE CONCENTRA TION FOR WINDROWONDAY 20 488

Standard Deviation 13

•

•
Data provided by To/Test, Inc.



219

265

311

LT 449

LT 318

LT 166

09

LT 212

LT 188

LT 256

SampleDate DaysOld CrossSection Location Concentration

11/07/2000
11/07/2000

11/07/2000

11/27/2000 20 09 1
11/27/2000 2
11/27/2000 3

Average Concentrationfor Cross Section
11/27/2000 20 11 1
11/27/2000 2
11/27/2000 3

Average Concentration for Cross Section .11

AVERAGE CONCENTRATION FOR WINDROW ON DAY 20

HMX

HMX

Windrow Number N197

Compound Construction
Date
11/07/2000
11/07/2000
11/07/2000•

Standard Deviation 105

•

•
Data provided by TolTest, Inc.



Windrow Number N197

Compound Construction
Date

NB 11/07/2000

11/07/2000

11/07/2000

500

476

LT 500
LT 500
LT 500

09

LT 476

LT 476

LT476

11/27/2000 20 09 1
11/27/2000 2
11/27/2000 3

Average Concentrationfor Cross Section
11/27/2000 20 11 1
11/27/2000 2
11/27/2000 3

Average Concentration for Cross Section 11

SampleDate DaysOld CrossSection Location Concentration

11/07/2000

11/07/2000

11/07/2000

NB

•
AVERAGE CONCENTRA TION FOR WINDROWONDAY 20 488

Standard Deviation 13

•

•
Data provided by To/Test, Inc.



98

246

394

LT 183

LT 500

LT 500

09

LT 99.6

LT 81.7

LT 113

SampleDate DaysOld CrossSection Location Concentration

11/07/2000

11/07/2000

11/07/2000

11/27/2000 20 09 1
11/27/2000 2
11/27/2000 3

Average Concentrationfor Cross Section
11/27/2000 20 11 1
11/27/2000 2
11/27/2000 3

A verage Concentration for Cross Section 11

AVERAGE CONCENTRATION FOR WINDROW ON DAY 20

RDX

RDX

Windrow Number N197

Compound Construction
Date
11/07/2000

11/07/2000

11/07/2000•
Standard Deviation 200

•

•
Data provided by To/Test, Inc.



Standard Deviation

500

476

488

13

LT 500

LT 500

LT 500

09

LT 47.6

LT 476

LT 476

SampleDate DaysOld CrossSection Location Concentration

11/07/2000

11/07/2000

11/07/2000

11/27/2000 20 09 1

11/27/2000 2

11/27/2000 3

Average Concentrationfor Cross Section
11/27/2000 20 11 1

11/27/2000 2

11/27/2000 3

Average Concentration for Cross Section 11

AVERAGE CONCENTRA TION FOR WINDROW ON DAY· 20

Construction
Date
11/07/2000

11/07/2000

11/07/2000

TETRYL

TETRYL

Windrow Number N197

Compound

•

•

•
Data provided by To/Test, Inc.



3F
SOIL EXPLOSIVES MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

,..-----,
Matrix Spike - Client Sample NO.: BION1<9:720091))j'-- I•
Lab Name: SWL-TULSA

Lab Code: SWOK Case No.: TOLTEST SDG No.: 45180
:. ....... - ~.

•

I SPIKE I SAMPLE I MS 1 HS I QC. I
I ADDED 1CONCENTRATION ICONCENTRATION 1 % (LIMITSI

COMPOUND I (UG/KG) I (UG/KG) I (UG/KG) I REC II REC. I
==============~=========I=========I=============I=============1======1 I

HMX I 7620 I 449 I 8080 t 100 t,76-119t
RDX 17620 I 183 I 14300 1186"'[80'-1201
TNB I 7620 I 0 I 7920 I 1M P3"-12,lt"
DNB 7620 I 0 I 7620 r]GO 179-1201'
TETRYL 7620 I 0 1 4460 / 58 f2'4'''-1391
NB 7620 I 0 I 7170 I 94 179-1211
TNT 7620 I 0 1 7260 I 95 174-1281
4ADNT 7620 I 0 I 7410 I 91 164-1421
2ADNT 7620 I 0 I 6000 I 19*1iO-1221
26DNT 7620 I 0 I 6550 ~ 8:60 1;7.7-1191·
24DNT 7620 I 0 1 8410 I no 179-122/
2NT 7620 I 0 I 7760 I 102 179-1211
4NT 7620 I 0 I 6770 I 89 180-1201
3NT 7620 I 0 I 7610 I 100 179-1221

______________ I 1 1 I I

1 SPIKE I MSD I MSD I
I ADDED 1CONCENTRATION I % % I QC LIMITS
1 COMPOUND I (UG/KG) I (UG/KG) I REC # RPD i I RPD I REC. I
1========================1========= =============1====== ====== ======1===--==1
I HMX I 6960 7160 I 96 12 30 176-1191

RDX I 6960 7190 I 101 66 * 30 /80-120/
TNS I 6960 7040 I 101 12 30 173-1211
DNS I 6960 6900 I 99 10 30 179-120 I
TETRYL I 6960 3950 I 57 12 45 124-1391
NB 1 6960 6100 1 88 16 30 179-1211
TNT I 6960 6460 I 93 12 35 174-128/
4ADNT I 6960 6600 1 95 12 40 164-1421
2ADNT I 6960 5330 I 76 * 12 40 180-1221
26DNT I 6960 5850 I 84 U 35 177-1191
24DNT I 6960 7580 I 109 In 35,. 119-1221
2NT I 6960 6850 I 98 12 35: 1.7.9-121: 1
4NT 16960 5960 186 13 351.'80-1201
3NT I 6960 6960 I 100 9 35 179'-122'1
----- 1 1 , I

# Column to be used to flag recovery values

* Values outside of QC limits

RPD: lout of 14 outside li~its

Spike Recovery: 3 out of 28 outside limits

Comments:

.......~ ." "

page 1 of 1 FORM III



12/11/2000 10:17 8128540944 TOLTEST PAGE 13:

•
"--' Record of Recipe Worksheet

- Windrow # M-t98 DfilY 0: 11/15/00

1

j
1

Chicken Straw Soil TotalBatch # cy pounds cy pounds cy pounds cy pounds
1 3:1 5850 12.15 2570 5.275 11605 20.525 200252 3.2 5890 12.1 2450 5.275 11605 20.575 199453 3.1 5720 12.1 2470 5,275 11605 20.475 197954 3 5700 12.1 2440 5.275 11605 20.375 197455 3.15 ·5870 . 12 2450 5.275 11605 20.425 199256 3.2 5920 12.1 2480 5.275 11605 20.575 . 200057' 3.1 5730 12.1 2430 5.275 11605 20.475 19765

..

S :. 3 5700 1? 1 2470 _ ~.2l.5. 11QQ.5~O...325. _t9LLS.9 3.15 5840 12.1 2460 5.275 11605 20.525 1990510 3.1 5790 12 2400 5.275 11605 20.375 1979511 3.1 5770 12.1 2490 5.275 11605 20.475 1986512 3.1 5750 12.1 2430 5.275 11605 20.475 1978513 3.15 5830 12.1 2480 5.275 11605 20.525 199151,4 3.1 5720 12 2400 5.275 11605 20.375 1972515 3.1 5740 12.1 2440 5.275 11605 20.475 1978516 3.15 5800 12 2400 5.275 11605 20.425 1980517 3.1 5750 12.1 2490 5.275 11605 20.475 1984518 3.05 5740 12.2 2570 . 5.275 11605 20.525 19915....._~ .... 19 3.15 5800 12.2 2580 5.275 11605 20.625 1998520 3.1 5720 12.15 2570 5.275 11605 20.525 1989521 3.15 5790 12.1 '2470 5.275 11605 20.525 1986522 3.2 5810 12.1 2450 5.275 11605 20.575 1986523 .- 3.1 5760 12.1 2430 5.275 11605 20.475 1979524 3.15 5860 12.15 2520 5.275 11605 20.575 1998525 3 5700 12.1 2440 5.275 11605 20.375 1974526 3.15 5840 12.25 2600 5.275 11605 20.675 2004527 3.1 5770 12.1 2460 5.275 11605 20.475 1983528 3.15 5800 12.1 2450 5.275 11605 20.525 1985529 3.1 5710 12.1 2470 5.275 11605 20.475 -1978530 3.1 5770 . 12 2400 5.275 11605 20.375 19775
31 3 5700 12.1 2460 5.275 11605 20.375 1976532 3.15 5790 12,25 2600 5.275 11605 20.675 1999533 3.2 5880 12.2 2550 5.275 11605 20.675 2003534 3 5720 12.15 2490 5.275 11605 20.425 1981535 3 5800 12 2400 5.275 11605 20275 1980536 3.2 5800 12.2 2550 5275 11605 20.675 1995537 3 5700 12 2420 5,275 11605 20.275 1972538 3.1 5750 12.2 2540 5.275 11605 20.575 1989539 3.1 5770 12 2420 5.275 11605 20.375 19795• 40 3 5700 12.1 2450 5.275 11605 20.375 1975541

Total 124.15 231050 484.2 99040 211.00 464200 819.35 794290"4.'

•



l" '»lo~~~~"""'~~~ ---
Windrow Explosive Concentrations Summary Report
Windrow Number M198• Compound Construction Samp/eDate DaysO/d CrossSection Location Concentration

Date
135TNB 11/15/2000 12/06/2000 21 03 1 LT 476

11/15/2000 12/06/2000 2 LT 476

11/15/2000 12/06/2000 3 LT 500

Average Concentrationfor Cross Section 03 484

135TNB 11/15/2000 12/06/2000 21 05 1 LT 454

11/15/2000 12/06/2000 2 LT 500

11/15/2000 12/06/2000 3 LT 500

A verage Concentration for Cross Section 05 485

135TNB 11/15/2000 12/06/2000 21 07 1 LT 476

11/15/2000 1210612000 2 LT 476

11/15/2000 12/06/2000 3 LT 476

Average Concentrationfor Cross Section 07 476

135TNB 11/15/2000 12/06/2000 21 09 1 LT 476

1111512-mro-----r2700720u0 2 tT-500

11/15/2000 12/06/2000 3 LT 500

Average Concentrationfor Cross Section 09 492

135TNB 11/15/2000 12/06/2000 21 11 1 LT 476

11/15/2000 12/06/2000 2 LT 500

11/15/2000 12/06/2000 3 LT 500

Average Concentrationfor Cross Section 11 492

• AVERAGE CONCENTRATION FOR WINDROW ON DAY 21 486

Standard Deviation 15

•
Data provided by To/Test, Inc.



Windrow Number M198

Compound Construction SampleDate DaysOid CrossSection Location ConcentrationDate• 13DNB 11/15/2000 12/06/2000 21 03 1 LT 476
11/15/2000 12/06/2000 2 LT 476
11/15/2000 12/06/2000 3 LT 500

Average Concentration for Cross Section 03 484
13DNB 11/15/2000 12/06/2000 21 05 1 LT 454

11/15/2000 12/06/2000 2 LT 500
11/15/2000 1210612000 3 LT 500

A verage Concentration for Cross Section 05 485
13DNB 11/15/2000 12/06/2000 21 07 1 LT 476

11/15/2000 12/06/2000 2 LT 476
11/15/2000 12/06/2000 3 LT 476

A verage Concentration for Cross Section 07 476
13DNB 11/15/2000 12/06/2000 21 09 1 LT 476

11/15/2000 12/06/2000 2 LT 500
11/15/2000 12/06/2000 3 LT 500

A verage-€oncentration-for-<;;mss-Seetion-09 492
13DNB 11/15/2000 12/06/2000 21 11 1 LT 476

11/15/2000 12/06/2000 2 LT 500
11/15/2000 12/06/2000 3 LT 500

Average Concentration for Cross Section 11 492
AVERAGE CONCENTRATION FOR WINDROW ON DAY 21 486

Standard Deviation 15 ..

•

•
Data provided by TolTest, Inc.



Windrow Number M198

. Compound Construction SampleDate DaysOld CrossSection Location Concentration

• Date
246TNT 11/15/2000 12/06/2000 21 03 1 LT 476

11/15/2000 12/06/2000 2 LT 476

11/15/2000 12/06/2000 3 LT 122

Average Concentration/or Cross Section 03 358

246TNT 11/15/2000 12/06/2000 21 05 1 LT61.2

11/15/2000 12/06/2000 2 LT500

11/15/2000 12/06/2000 3 LT 500

Average Concentration/or Cross Section 05 354

246TNT 11/15/2000 12/06/2000 21 07 1 LT476

11/15/2000 12/06/2000 2 LT476

11/15/2000 12/06/2000 3 LT 476

Average Concentration/or Cross Section 07 476

246TNT 11/15/2000 12/06/2000 21 09 1 LT476

11/15/2000 12/06/2000 2 LT500

11/15/2000 12/06/2000 3 LT 500

Average-Goneentr-ation-foF--Gross-Seaion-09 492

246TNT 11/15/2000 12/06/2000 21 11 1 LT476

11/15/2000 12/06/2000 2 LT 500

11/15/2000 12/06/2000 3 LT 500

Average Concentration/or Cross Section 11 492

AVERAGE CONCENTRA TlON FOR WINDROW ON DAY 21 434

Standard Deviation 140

•

•
Data provided by TolTest, Inc.



Windrow Number M198

Compound Construction SampleDate DaysOId CrossSection Location ConcentrationDate• 24DNT 11/15/2000 12/06/2000 21 03 1 LT 476
11/15/2000 12/06/2000 2 LT 476
11/15/2000 12/06/2000 3 LT 500

A verage Concentration for Cross Section 03 484
24DNT 11/15/2000 12/06/2000 21 05 1 LT 454

11/15/2000 12/06/2000 2 LT 500
11/15/2000 12/0612000 3 LT 500

Average Concentrationfor Cross Section 05 485
24DNT 11/15/2000 12/06/2000 21 07 1 LT 476

11/15/2000 12/06/2000 2 LT476
11/15/2000 12/06/2000 3 LT476

A verage Concentration for Cross Section 07 476
24DNT 11/15/2000 12/06/2000 21 09 1 LT 476

11/15/2000 12/06/200b 2 LT500
11/15/2000 12/06/2000 3 LT 500

A-verage--(;oneentr-auon-!or-CMss-Section-09 492
24DNT 1111512000 12/06/2000 21 11 1 LT 476

11/15/2000 12/0612000 2 LT500
11/15/2000 12/06/2000 3 LT500

Average Concentrationfor Cross Section 11 492
AVERAGE CONCENTRATION FOR WINDROW ON DAY 21 486--

Standard Deviation 15

•

•
Data provided by To/Test, Inc.



Windrow Number M198

Compound Construction Samp/eDate DaysO/d CrossSection Location ConcentrationDate• 26DNT 11/15/2000 12/06/2000 21 03 1 LT 476
11/15/2000 12/06/2000 2 LT 476
11/15/2000 12/06/2000 3 LT 500

Average Concentration/or Cross Section 03 484
26DNT 11/15/2000 12/06/2000 21 05 1 LT454

11/15/2000 12/06/2000 2 LT500
11/15/2000 12/06/2000 3 LT 500

Average Concentration/or Cross Section 05 485
26DNT 11/15/2000 12/06/2000 21 07 1 LT476

11/15/2000 12/06/2000 2 LT476
11115/2000 12/06/2000 3 LT 476

Average Concentration/or Cross Section 07 476
26DNT 11/15/2000 12/06/2000 21 09 1 LT476

11/15/2000 12/06/2000 2 LT500
11/15/2000 12/06/2000 3 LT500

Average-etmcentration-{or-Gross-Section-tJ9 492
26DNT 11/15/2000 12/06/2000 . 21 11 1 LT476

11/15/2000 . 12/06/2000 2 LT 500
11/15/2000 12/06/2000 3 LT 500

Average Concentration/or Cross Section 11 492
•. AVERAGE CONCENTRATION FOR WINDROW ON DAY ·21 486

Standard Deviation 15

•

•
Data provided by To/Test, Inc.



•
Data provided by To/Test, Inc.



Windrow Number M198

Compound Construction SampleDate DaysOld CrossSection Location Concentration

• Date
2NT 11/15/2000 12/06/2000 21 03 1 LT 476

11/15/2000 12/06/2000 2 LT 476

11/15/2000 12/06/2000 3 LT 500

A verage Concentration for Cross Section 03 484

2NT 11/15/2000 12/06/2000 21 05 1 LT 454

11/15/2000 12/06/2000 2 LT 500

11/15/2000 12/06/2000 3 LT500

A verage Concentration for Cross Section 05 485

2NT 11/15/2000 12/06/2000 21 07 1 LT 476

11/15/2000 12/06/2000 2 LT476

11/15/2000 12/06/2000 3 LT 476

Average Concentrationfor Cross Section 07 476

2NT 11/15/2000 12/06/2000 21 09 1 LT476

11/15/2000 12/06/2000 2 LT 500

11/15/2000 12/06/2000 3 LT500

Average-€oncentf'tltion-{or-Gross-8eetion-09 492

2NT 11/15/2000 12/06/2000 " 21 11 1 LT 476

11/15/2000 12/06/2000 2 LT500

11/15/2000 12/06/2000 3 LT500

A verage Concentration for Cross Section 11 492

AVERAGE CONCENTRATION FOR WINDROW ONDAY,:"-21 486

Standard Deviation 15

•

•
Data provided by TolTest, Inc.



•
Data provided by To/Test, Inc.



Windrow Number M198

Compound Construction Samp/eDate DaysO/d CrossSection Location ConcentrationDate• 4A26DT 11/15/2000 12/06/2000 21 03 1 LT476
11/15/2000 12/06/2000 2 LT476
11/15/2000 12/06/2000 - 3 LT500

Average Concentration/or Cross Section 03 484
4A26DT 11/15/2000 1210612000 21 05 1 LT454

11/15/2000 12/06/2000 2 LT 500
11/15/2000 12/06/2000 3 LT 500

Average Concentration/or Cross Section_ 05 485
4A26DT 11/15/2000 12/06/2000 21 07 1 LT476

11/15/2000 12/06/2000 2 LT476
11/15/2000 1210612000 3 LT476

Average Concentration/or Cross Section 07 476
4A26DT 11/15/2000 1210612000 21 09 1 LT 476

11/15/2000 12/06/2000 2 LT 500
11/15/2000 12/0612000 3 LT500

Average-Goncentration-for-Gross-Seetion-fJ9 492
4A26DT 11/15/2000 12/06/2000 21 11 1 LT476

11/15/2000 12/06/2000 2 LT 500
11/15/2000 12/06/2000 3 LT500

A verage Concentration for Cross Section 11 492
A VERAGE-CONCENTRA TION FOR WINDROW ON DAY2f-- 486

Standard Deviation 15

•

•
Data provided by To/Test, Inc.



Windrow Number M198

Compound Construction Samp/eDate DaysO/d CrossSection Location ConcentrationDate• 4NT 11/15/2000 12/06/2000 21 03 1 LT 476
11/15/2000 12/06/2000 2 LT 476
11/15/2000 12/06/2000 3 LT 500

Average Concentrationfor Cross Section 03 484
4NT 11/15/2000 12/06/2000 21 05 1 LT454

11/15/2000 12/06/2000 2 LT 500
11/15/2000 12/06/2000 3 LT 500

Average Concentrationfor Cross Section 05 485
4NT 11/15/2000 12/06/2000 21 07 1 LT476

11/15/2000 1210612000 2 LT476
11/15/2000 12/06/2000 3 LT476

A verage Concentration for Cross Section 07 476
4NT 11/15/2000 12/06/2000 21 09 1 LT476

11/15/2000 12/06/2000 2 LT 500
11/15/2000 12/06/2000 3 LT 500

A-verage-Goneentr.ation-for-Cross-SeGtion-e9 492
4NT 11/15/2000 12/06/2000 21 11 1 LT 476

11/15/2000 12/06/2000 2 LT500
11/15/2000 12/06/2000 3 LT 500

A verage Concentration for Cross Section 11 492
-- >' AVERAGE CONCENTRATION FOR WINDROW ONDAY 21 486 .~. -."._. ,

Standard Deviation 15

•

•
Data provided by To/Test, Inc.



Windrow Number M198

Compound Construction Samp/eDate DaysO/d CrossSection Location Concentration
Date

• HMX 11/15/2000 12/06/2000 21 03 1 LT476

11/15/2000 12/06/2000 2 1100

11/15/2000 12/06/2000 3 3530

Average Concentration/or Cross Section 03 1702

HMX 11/15/2000 12/06/2000 21 05 1 LT454

11/15/2000 12/06/2000 2 LT 96.5

11/15/2000 12/06/2000 3 LT 82.4

Average Concentration/or Cross Section 05 211

HMX 11/15/2000 12/06/2000 21 07 1 LT476

11/15/2000 12/06/2000 2 LT 145

11/15/2000 12/06/2000 3 LT 173

Average Concentration/or Cross Section 07 265

HMX 11/15/2000 12/06/2000 21 09 1 LT476

11/15/2000 12/06/2000 2 LT 185

11/15/2000 12/06/2000 3 LT 126

:Average-c-oncentration-for-Gross-8ection-09 262

HMX 11/15/2000 12/06/2000 21 11 1 LT 107

11/15/2000 12/06/2000 2 722

11/15/2000 12/06/2000 3 LT 24.8

Average Concentration for Cross Section 11 285
·,1.. •. .AVERAGE CONCENTRATION FOR WINDROW ONDAY 21 ,.. ~ ..' .~~. 545 ...

Standard Deviation 876

•

•
Data provided by To/Test, Inc.



•
Data provided by TolTest, Inc.



Windrow Number M198

Compound Construction SampleDate DaysOld CrossSection Location Concentration

• Date
RDX 11/15/2000 12/06/2000 21 03 1 LT 476

11/15/2000 12106/2000 2 3420

11/15/2000 12/06/2000 3 7420

Average Concentration for Cross Section 03 3772

RDX 11/15/2000 12/06/2000 21 05 1 LT 454

11/15/2000 12/06/2000 2 697

11/15/2000 12/06/2000 3 LT 138

A verage Concentration for Cross Section 05 430

RDX 11/15/2000 12/06/2000 21 07 1 LT476

11/15/2000 12/06/2000 2 LT 177

11/15/2000 12/06/2000 3 1090

Average Concentration/or Cross Section 07 581

RDX 11/15/2000 12/06/2000 21 09 1 LT476

11/15/2000 12/06/2000 2 LT 182

11/15/2000 12/06/2000 3 LT 33.1

, Average-Goneentrationf'or-Cross-SeGtion-09 2aO
RDX 11/15/2000 12/06/2000 21 11 1 LT 476

11115/2000 12/06/2000 2 661

11/15/2000 12/06/2000 3 LT 75.1

Average Concentrationfor Cross Section 11 404

AVERAGE CONCENTRATION FOR·WINDROW ON DAY 21 "'1083

Standard Deviation 1936

•

•
Data provided by To/Test, Inc.



•
Data provided by To/Test, Inc.



•

•

3F
SOIL EXPLOSIVES MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: SWL-TULSA

Lab Code: SWOK Case No.: TOLTEST SDG No.: 45316
r:-;;.-,.".., ~

Matrix Spike - Client Sample NO.: BIO,-~t~QI031 ~

1 SPIKE SAMPLE MS I MS QC.
1 ADDED CONCENTRATION CONCENTRATION % LIMITS

COMPOUND 1 (UG/KG) (UG/KG) (UG/KG) REC # REC.
===============~========I========= ============= ============= ====== ======

HMX I 7620 0 6780 89 76-119
RDX 7620 0 7420 97 80-120
TNB 7620 0 7380 97 73-121
DNB 7620 , ,- 0 7810 102 79-120
TETRYL 7620 0 6180 81 24-139
NB 7620 0 7800 102 79-121
TNT 7620 0 7630 100 74-128
4ADNT 7620 0 7890 104 64-142
2ADNT 7620 0 7510 98 80-122
26DNT 7620 0 8220 108 77-119
24DNT 7620 0 7420 97 79-1221
2NT 7620 0 7810 102 79-1211
4NT 7620 0 7590 100 80-1201
3NT 7620 0 7830 103 79-1221

1

1 SPIKE I MSD MSD 1
1 ADDED 1CONCENTRATION % % QC LIMITS 1

COMPOUND 1 (UG/KG) 1 (UG/KG) REC #1 RPD # RPD REC. 1
========================1=========/============= ======1====== ====== ======1

HMX I 7620 1 6820 89 1 0 30 76-1191
RDX 7620 I 7470 98 I· 1 30 80-1201
TNB 7620 1 7380 97 I 0 30 73-1211
DNB 7620 I 7800 102 1 0 30 79-1201
TETRYL 7620 1 5980 78 I 3 45 24-1391
NB 7620 1 7800 102 1 0 30 79-1211
TNT 7620 1 7640 100 I 0 35 74-1281
4ADNT 7620 1 8010 105 1 2 40 64-1421
2ADNT 7620 1 7490 98 I 0 40 80-1221
26DNT 7620 I 8290 109 1 1 35 77-1191
24DNT 7620 I 7380 97 1 0 35 79-1221
2NT 7620 I 7800 102 1 0 35 79-1211
4NT 7620 1 7540 99 1 1 35 80-1201
3NT 7620 1 8180 107 1 4 35 79-1221

_______________ I 1__- I

# Column to be used to flag recovery values

* Values outside of QC limits

RPD: 0 out of 14 outside limits
Spike Recovery: 0 out of 28 outside limits

Comments:

page 1 of 1 FORM III



-Windrow Explosive Concentrations Summary Report 
Windrow Number M092 

• Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

135TNB 07/28/1999 10/24/2000 454 1 LT 476 

07/28/1999 10/24/2000 3 LT 476 

07/28/1999 10/24/2000 5 LT476 

Average Concentrationfor Cross Section 1 476 

135TNB 07/28/1999 10/24/2000 454 2 1 LT 454 

07/28/1999 10/24/2000 3 LT500 

07/28/1999 10/24/2000 5 LT 500 

A verage Concentration for Cross Section 2 485 

135TNB 07/28/1999 10/24/2000 454 3 1 LT 500 

07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT476 

Average Concentrationfor Cross Section 3 484 

135TNB 07/28/1999 10/24/2000 454 4 1 LT454 

07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT476 

Average Concentrationfor Cross Section 4 469 

135TNB 07/28/1999 10/24/2000 454 5 1 LT454 

07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT454 

Average Concentrationfor Cross Section 5 461 

• AVERAGE CONCENTRATION FOR WINDROW ON DAY 454 475 

Standard Deviation 16 

• 
Page 10/14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

13DNB 07/28/1999 10/24/2000 454 LT476 

07/28/1999 10/24/2000 3 LT 476 • 07/28/1999 10/24/2000 5 LT 476 

A verage Concentration for Cross Section 1 476 

13DNB 07/28/1999 10/24/2000 454 2 1 LT 454 

07/28/1999 10/24/2000 3 LT500 

07/28/1999 10/24/2000 5 LT500 

A verage Concentration for Cross Section 2 485 

13DNB 07/28/1999 10/24/2000 454 3 1 LT500 

07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT476 

A verage Concentration for Cross Section 3 484 

13DNB 07/28/1999 10/24/2000 454 4 LT454 

07/28/1999 10/24/2000 3 LT 476 

07/28/1999 10/24/2000 5 LT 476 

A verage Concentration for Cross Section 4 469 

13DNB 07/28/1999 1012412000 454 5 1 LT454 

07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT454 

Average Concentrationfor Cross Section 5 461 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 454 475 

Standard Deviation 16 

• 

• 
Page2of14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

246TNT 07/28/1999 10/24/2000 454 1 LT476 

• 07/28/1999 10/24/2000 3 LT476 
07/28/1999 10/24/2000 5 LT476 

Average Concentrationfor Cross Section 476 

246TNT 07/28/1999 10/24/2000 454 2 1 LT454 

07/28/1999 10/24/2000 3 LT 500 

07/28/1999 10/24/2000 5 LT 500 

Average Concentrationfor Cross Section 2 485 

246TNT 07/28/1999 10/24/2000 454 3 1 LT 500 

07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT 476 

Average Concentrationfor Cross Section 3 484 

246TNT 07/28/1999 10/24/2000 454 4 1 LT454 

07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT476 

A verage Concentration for Cross Section 4 469 

246TNT 07/28/1999 10/24/2000 454 5 1 LT 454 

07/28/1999 10/24/2000 3 LT 476 

07/28/1999 10/24/2000 5 LT 454 

Average Concentrationfor Cross Section 5 461 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 454 475 

Standard Deviation 16 

• 

• 
Page 3 0/14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

24DNT 07/28/1999 10/24/2000 454 LT476 

07/28/1999 10/24/2000 3 LT476 • 07/28/1999 10/24/2000 5 LT476 

Average Concentrationfor Cross Section 476 

24DNT 07/28/1999 10/24/2000 454 2 1 LT454 

07/28/1999 10/24/2000 3 LT500 

07/28/1999 10/24/2000 5 LT500 

A verage Concentration for Cross Section 2 485 

24DNT 07/28/1999 10/24/2000 454 3 1 LT500 

07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT476 

A verage Concentration for Cross Section 3 484 

24DNT 07/28/1999 10/24/2000 454 4 1 LT454 

07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT476 

A verage Concentration for Cross Section 4 469 

24DNT 07/28/1999 10/24/2000 454 5 1 LT454 

07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT454 

A verage Concentration for Cross Section 5 461 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 454 475 

Standard Deviation 16 

• 

• 
Page 4 0/14 

Data provided by TolTest, Inc. 



Compound Construction SampieDate DaysOid CrossSection Location Concentration 
Date 

26DNT 07/28/1999 10/24/2000 454 LT476 • 07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT476 

Average Concentration/or Cross Section 1 476 

26DNT 07/28/1999 10/24/2000 454 2 1 LT454 

07/28/1999 10/24/2000 3 LT 500 

07/28/1999 10/24/2000 5 LT 500 

Average Concentrationfor Cross Section 2 485 

26DNT 07/28/1999 10/24/2000 454 3 1 LT 500 

07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT476 

A verage Concentration for Cross Section 3 484 

26DNT 07/28/1999 10/24/2000 454 4 1 LT454 

07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT476 

Average Concentrationfor Cross Section 4 469 

26DNT 07/28/1999 10/24/2000 454 5 1 LT454 

07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT454 

A verage Concentration for Cross Section 5 461 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 454 475 

Standard Deviation 16 

• 

• 
PageS 0/14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

2A46DT 07/28/1999 10/24/2000 454 LT476 

07/28/1999 10/24/2000 3 LT 476 • 07/28/1999 10/24/2000 5 LT 476 

A verage Concentration/or Cross Section 1 476 

2A46DT 07/28/1999 10/24/2000 454 2 1 LT454 

07/28/1999 10/24/2000 3 LT500 

07/28/1999 10/24/2000 5 LT500 

Average Concentration/or Cross Section 2 485 

2A46DT 07/28/1999 10/24/2000 454 3 1 LT500 

07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT476 

Average Concentration/or Cross Section 3 484 

2A46DT 07/28/1999 10/24/2000 454 4 1 LT454 

07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT476 

Average Concentration/or Cross Section 4 469 

2A46DT 07/28/1999 10/24/2000 454 5 1 LT454 

07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT454 

A verage Concentration for Cross Section 5 461 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 454 475 

Standard Deviation 16 

• 

• 
Page 6 0/14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

• 2NT 07/28/1999 10/24/2000 454 LT476 

07/28/1999 10/2412000 3 LT476 

07/28/1999 10/24/2000 5 LT476 

Average Concentration/or Cross Section 476 

2NT 07/28/1999 10/24/2000 454 2 1 LT454 

07/28/1999 10/24/2000 3 LT 500 

07/28/1999 10/24/2000 5 LT 500 

Average Concentration/or Cross Section 2 485 

2NT 07/28/1999 10/24/2000 454 3 1 LT 500 

07/28/1999 10/24/2000 3 LT 476 

07/28/1999 10/24/2000 5 LT476 

Average Concentration/or Cross Section 3 484 

2NT 07/28/1999 10/24/2000 454 4 1 LT454 

07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT476 

Average Concentration/or Cross Section 4 469 

2NT 07/28/1999 10/24/2000 454 5 1 LT454 

07/28/1999 10/24/2000 3 LT 476 

07/28/1999 10/24/2000 5 LT454 

A verage Concentration for Cross Section 5 461 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 454 475 

Standard Deviation 16 

• 

• 
Page 70f14 

Data provided by TolTest, I/lc. 



Compound Construction SampieDate DaysOid CrossSection Location Concentration 
Date 

3NT 07/28/1999 10/24/2000 454 LT476 

07/28/1999 10/24/2000 3 LT476 • 07/28/1999 10/24/2000 5 LT476 

A verage Concentration for Cross Section 1 476 

3NT 07/28/1999 10/24/2000 454 2 1 LT454 

07/28/1999 10/24/2000 3 LT500 

07/28/1999 10/24/2000 5 LT500 

Average Concentration/or Cross Section 2 485 

3NT 07/28/1999 10/24/2000 454 3 1 LT500 

07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT476 

Average Concentration/or Cross Section 3 484 

3NT 07/28/1999 10/24/2000 454 4 1 LT454 

07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT476 

A verage Concentration for Cross Section 4 469 

3NT 07/28/1999 10/24/2000 454 5 1 LT454 

07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT454 

Average Concentration/or Cross Section 5 461 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 454 475 

Standard Deviation 16 

• 

• 
Page 8 of14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

4A26DT 07/28/1999 10/24/2000 454 1 LT 476 • 07/28/1999 10/24/2000 3 LT 476 

07/28/1999 10/24/2000 5 LT 476 

Average Concentrationfor Cross Section 476 

4A26DT 07/28/1999 10/24/2000 454 2 1 LT 454 

07/28/1999 10/24/2000 3 LT 500 

07/28/1999 10/24/2000 5 LT 500 

A verage Concentration for Cross Section 2 485 

4A26DT 07/28/1999 10/24/2000 454 3 1 LT 500 

07/28/1999 10/24/2000 3 LT 476 

07/28/1999 10/24/2000 5 LT 476 

A verage Concentration for Cross Section 3 484 

4A26DT 07/28/1999 10/24/2000 454 4 1 LT 454 

07/28/1999 10/24/2000 3 LT 476 

07/28/1999 10/24/2000 5 LT476 

Average Concentrationfor Cross Section 4 469 

4A26DT 07/28/1999 10/2412000 454 5 1 LT 454 

07/28/1999 10/24/2000 3 LT 476 

07/28/1999 10/24/2000 5 LT 454 

A verage Concentration for Cross Section 5 461 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 454 475 

Standard Deviation 16 

• 

• 
Page 9 0/14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

4NT 07/28/1999 10/24/2000 454 1 LT 476 

07/28/1999 10/24/2000 3 LT 476 • 07/28/1999 10/24/2000 5 LT476 

Average Concentrationfor Cross Section 476 

4NT 07/28/1999 10/24/2000 454 2 1 LT454 

07/28/1999 10/24/2000 3 LT 500 

07/28/1999 10/24/2000 5 LT500 

Average Concentrationfor Cross Section 2 485 

4NT 07/28/1999 10/24/2000 454 3 1 LT500 

07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT 476 

A verage Concentration for Cross Section 3 484 

4NT 07/28/1999 10/24/2000 454 4 1 LT 454 

07/28/1999 10/24/2000 3 LT 476 

07/28/1999 10/24/2000 5 LT 476 

Average Concentrationfor Cross Section 4 469 

4NT 07/28/1999 10/24/2000 454 5 1 LT 454 

07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT454 

A verage Concentration for Cross Section 5 461 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 454 475 

Standard Deviation 16 

• 

• 
Page 100/14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

HMX 07/28/1999 10/24/2000 454 1 LT 424 

• 07/28/1999 10/24/2000 3 LT 476 

07/28/1999 10/24/2000 5 LT476 

Average Concentrationfor Cross Section 459 

HMX 07/28/1999 10/24/2000 454 2 1 LT226 

07/28/1999 10/24/2000 3 844 

07/28/1999 10/24/2000 5 LT500 

A verage Concentration for Cross Section 2 523 

HMX 07/28/1999 10/24/2000 454 3 1 LT500 

07/28/1999 10/24/2000 3 1330 

07/28/1999 10/24/2000 5 LT 476 

Average Concentrationfor Cross Section 3 769 

HMX 07/28/1999 10/24/2000 454 4 1 LT454 

07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT476 

Average Concentrationfor Cross Section 4 469 

HMX 07/28/1999 10/24/2000 454 5 1 740 

07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT454 

A verage Concentration for Cross Section 5 557 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 454 555 

Standard Deviation 255 

• 

• 
Page 11 of 14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

NB 07/28/1999 10/24/2000 454 LT476 

07/28/1999 10/24/2000 3 LT476 • 07/28/1999 10/24/2000 5 LT476 

A verage Concentration for Cross Section 476 

NB 07/28/1999 10/24/2000 454 2 LT454 

07/28/1999 10/24/2000 3 LT500 

07/28/1999 10/24/2000 5 LT 500 

Average Concentration/or Cross Section 2 485 

NB 07/28/1999 10/24/2000 454 3 1 LT 500 

07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT476 

Average Concentration/or Cross Section 3 484 

NB 07/28/1999 10/24/2000 454 4 1 LT454 

07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT476 

Average Concentration/or Cross Section 4 469 

NB 07/28/1999 10/24/2000 454 5 1 LT454 

07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT454 

Average Concentration/or Cross Section 5 461 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 454 475 

Standard Deviation 16 

• 

• 
Page 12 0/14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOid CrossSection Location Concentration 
Date 

RDX 07/28/1999 10/24/2000 454 1 1030 

• 07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT476 

A verage Concentration for Cross Section 1 661 

RDX 07/28/1999 10/24/2000 454 2 1 LT244 

07/28/1999 10/24/2000 3 LT 500 

07/28/1999 10/24/2000 5 LT 500 

Average Concentrationfor Cross Section 2 415 

RDX 07/28/1999 10/24/2000 454 3 1 LT 500 

07/28/1999 10/24/2000 3 2820 

07/28/1999 10/24/2000 5 LT 476 

Average Concentrationfor Cross Section 3 1265 

RDX 07/28/1999 10/24/2000 454 4 1 LT454 

07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT476 

Average Concentrationfor Cross Section 4 469 

RDX 07/28/1999 10/24/2000 454 5 1 LT 210 

07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT454 

Average Concentrationfor Cross Section 5 380 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 454 638 

Standard Deviation 629 

• 

• 
Page 13 0/14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

TETRYL 07/28/1999 10/24/2000 454 LT476 

07/28/1999 10/24/2000 3 LT476 • 07/28/1999 10/24/2000 5 LT476 

A verage Concentration for Cross Section 476 

TETRYL 07/28/1999 10/24/2000 454 2 1 LT454 

07/28/1999 10/24/2000 3 LT500 

07/28/1999 10/24/2000 5 LT500 

Average Concentrationfor Cross Section 2 485 

TETRYL 07/28/1999 10/24/2000 454 3 1 LT500 

07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT476 

A verage Concentration for Cross Section 3 484 

TETRYL 07/28/1999 10/24/2000 454 4 1 LT454 

07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT476 

Average Concentrationfor Cross Section 4 469 

TETRYL 07/28/1999 10/24/2000 454 5 1 LT454 

07/28/1999 10/24/2000 3 LT476 

07/28/1999 10/24/2000 5 LT454 

A verage Concentration for Cross Section 5 461 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 454 475 

Standard Deviation 16 

• 

• 
Page 14 0/14 

Data provided by TolTest, Inc. 



• 

• 

3F 
SOIL EXPLOSIVES MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 44793 

Matrix Spike - Client Sample NO.: BIOM092~5311 

1 SPIKE 1 SAMPLE 1 MS MS 1 QC. 1 
1 ADDED ICONCENTRATION CONCENTRATION 1 % 1 LIMITS 1 

1 COMPOUND 1 (UG/KG) 1 (UG/KG) (UG/KG) 1 REC #[ REC. 1 
1========================1=========1============= =============1======1====== 
1 HMX 1 7620 1 424 8540 1 106 154-128 
1 RDX 1 7620 1 1030 9340 1 109 166-109 
1 TNB 1 7620 1 0 8020 1 105 157-130 
1 DNB 1 7620 1 0 8080 1 106 174-122 
1 TETRYL 1 7620 1 0 7990 1 105 132-119 
1 NB 1 7620 1 0 8060 1 106 170-135 
1 TNT 1 7620 1 0 8120 1 107 144-124 
1 4ADNT 1 7620 1 0 7880 1 103 160-140 
1 2ADNT 1 7620 1 0 8090 1 106 160-140 
1 26DNT 1 7620 1 0 7990 1 105 (58-125 
1 24DNT 1 7620 1 0 8190 1 108 159-120 
1 2NT 1 7620 1 0 8140 1 107 179-124 
1 4NT 1 7620 1 0 8230 1 108 174-128 
1 3NT 1 7620 1 0 8390 1 110 179-121 
1 1 1 1 1 __ _ 

1 SPIKE 1 MSD 1 MSD 
1 ADDED 1 CONCENTRATION 1 % % QC LIMITS 

1 COMPOUND 1 (UG/KG) (UG/KG) 1 REC # RPD #1 RPD 1 REC. 1 
1========================1========= =============1====== ======1======1======1 
1 HMX 1 8000 9020 1 107 6 1 30 154-1281 
1 RDX 1 8000 9790 1 109 5 1 30 166-1091 
1 TNB 1 8000 8400 1 105 5 1 30 157-1301 
1 DNB 1 8000 8490 1 106 5 1 30 174-1221 
1 TETRYL 1 8000 8340 1 104 4 1 45 132-1191 
1 NB 1 8000 8480 1 106 5 1 30 170-1351 
1 TNT 1 8000 8550 1 107 5 1 35 144-1241 
1 4ADNT 1 8000 8270 1 103 5 1 40 160-1401 
1 2ADNT 1 8000 8510 1 106 5 1 40 160-1401 
1 26DNT 1 8000 8430 1 105 5 1 35 158-1251 
1 24DNT 1 8000 8630 1 108 5 1 35 159-1201 
1 2NT 1 8000 8520 1 106 4 1 35 179-1241 
1 4NT 1 8000 8560 1 107 4 1 35 174-1281 
1 3NT 1 8000 8700 1 109 4 1 35 179-1211 
1 1 1 1 1 r~ 

# Column to be used to flag recovery values 

* Values outslde of QC limits 

RPD: o out of 14 outside llmits 
Spike Recovery: o out of 28 outside limits 

• Comments: 

page 1 of 1 FORM III 



Windrow Explosive Concentrations Summary Report 
Windrow Number N093 

• Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

135TNB 07/29/1999 10/25/2000 454 LT476 

07/29/1999 10/25/2000 3 LT476 

07/29/1999 10/25/2000 5 LT476 

Average Concentration/or Cross Section 1 476 

135TNB 07/29/1999 10/25/2000 454 2 1 LT500 

07/29/1999 10/25/2000 3 LT476 

07/29/1999 10/25/2000 5 LT476 

Average Concentration/or Cross Section 2 484 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 454 480 

Standard Deviation 10 

• 

• 
Page 10/14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

13DNB 07/29/1999 10/25/2000 454 1 LT476 

07/29/1999 10/25/2000 3 LT476 • 07/29/1999 10/25/2000 5 LT476 

A verage Concentration for Cross Section 476 

13DNB 07/29/1999 10/25/2000 454 2 1 LT500 

07/29/1999 10/25/2000 3 LT476 

07/29/1999 10/25/2000 5 LT476 

Average Concentrationfor Cross Section 2 484 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 454 480 

Standard Deviation 10 

• 

• 
Page 2 0/14 

Data provided by TolTest, Inc. 



• 

• 

• 

Compound Construction 
Date 

246TNT 07/29/1999 

07/29/1999 

07/29/1999 

246TNT 07/29/1999 

07/29/1999 

07/29/1999 

SampleDate DaysOld CrossSection Location Concentration 

10/25/2000 

10/25/2000 

10/25/2000 

454 

3 

5 

Average Concentrationfor Cross Section 
10/25/2000 454 2 1 

10/25/2000 

10/25/2000 

3 

5 

LT476 

LT476 

LT476 

LT500 

LT 476 

LT 476 

476 

A verage Concentration for Cross Section 2 484 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 454 480 

Standard Deviation 10 

Page 3 0/14 

Data provided by TolTest, Inc. 



Compound 

24DNT 

24DNT 

Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

07/29/1999 

07/29/1999 

07/29/1999 

07/29/1999 

07/29/1999 

07/29/1999 

10/25/2000 

10/25/2000 

10/25/2000 

454 1 

3 

5 

Average Concentration for Cross Section 
10/2512000 454 2 1 

10/25/2000 3 

10/25/2000 5 

Average Concentration for Cross Section 2 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 454 

LT476 

LT 476 

LT476 

LT 500 

LT476 

LT 476 

476 

484 

480 

Standard Deviation 10 

Page 4 0/14 

Data provided by TolTest, Inc. 

• 

• 

• 



• 

• 

• 

Compound Construction 
Date 

26DNT 07/29/1999 

07/29/1999 

07/29/1999 

26DNT 07/29/1999 

07/29/1999 

07/29/1999 

SampleDate DaysOld CrossSection Location Concentration 

10/25/2000 

10/25/2000 

10/25/2000 

454 1 

3 

5 

A verage Concentration for Cross Section 
10/25/2000 454 2 1 

10/25/2000 3 

10/25/2000 5 

Average Concentration/or Cross Section 2 

LT476 

LT476 

LT476 

LT500 

LT476 

LT476 

476 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 454 

484 

480 

Standard Deviation 10 

Page 50/14 

Data provided by TolTest, Inc. 



Compound Construction 
Date 

2A46DT 07/29/1999 

07/29/1999 

07/29/1999 

2A46DT 07/29/1999 

07/29/1999 

07/29/1999 

SampleDate DaysOld CrossSection Location Concentration 

10/25/2000 

10/25/2000 

10/25/2000 

454 

3 

5 

Average Concentrationfor Cross Section 1 

10/25/2000 454 2 1 

10/25/2000 3 

10/25/2000 5 

A verage Concentration for Cross Section 2 

LT476 

LT 476 

LT 476 

LT 500 

LT476 

LT476 

476 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 454 

484 

480 

Standard Deviation 10 

Page 6 0/14 

Data provided by TolTest, Inc. 

• 

• 

• 



• 

• 

• 

Compound Construction 
Date 

2NT 07/29/1999 

07/29/1999 

07/29/1999 

2NT 07/29/1999 

07/29/1999 

07/29/1999 

SampleDate DaysOld CrossSection Location Concentration 

10/25/2000 

10/25/2000 

10/25/2000 

454 

3 

5 

Average Concentration/or Cross Section 
10/25/2000 454 2 1 

10/25/2000 3 

10/25/2000 5 

Average Concentration/or Cross Section 2 

LT476 

LT 476 

LT476 

LT 500 

LT476 

LT 476 

476 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 454 

484 

480 

Standard Deviation 10 

Page 70/14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

3NT 07/29/1999 10/25/2000 454 1 LT476 

07/29/1999 10/25/2000 3 LT476 • 07/29/1999 10/25/2000 5 LT476 

A verage Concentration for Cross Section 476 

3NT 07/29/1999 10/25/2000 454 2 1 LT 500 

07/29/1999 10/25/2000 3 LT476 

07/29/1999 10/25/2000 5 LT476 

A verage Concentration for Cross Section 2 484 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 454 480 

Standard Deviation 10 

• 

• 
Page 8 of 14 

Data provided by To/Test, Inc. 



• 

• 

• 

Compound Construction 
Date 

4A26DT 07/29/1999 

07/29/1999 

07/29/1999 

4A26DT 07/29/1999 

07/29/1999 

07/29/1999 

SampleDate DaysOld CrossSection Location Concentration 

10/25/2000 

10/25/2000 

10/25/2000 

454 1 

3 

5 

LT476 

LT476 

LT 476 

Average Concentrationfor Cross Section 1 476 

10/25/2000 454 2 1 L T 500 

10/25/2000 

10/25/2000 

3 

5 

LT476 

LT 476 

Average Concentrationfor Cross Section 2 484 

AVERAGE CONCENTRA TION FOR WINDROWONDAY 454 480 

Standard Deviation 10 

Page 90/14 

Data provided by To/Test, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

4NT 07/29/1999 10/25/2000 454 LT 476 

07/29/1999 10/25/2000 3 LT 476 • 07/29/1999 10/25/2000 5 LT 476 

A verage Concentration for Cross Section 1 476 

4NT 07/29/1999 10/25/2000 454 2 1 LT 500 

07/29/1999 10/25/2000 3 LT 476 

07/29/1999 10/25/2000 5 LT 476 

Average Concentrationfor Cross Section 2 484 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 454 480 

Standard Deviation 10 

• 

• 
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Data provided by TolTest, Inc. 



• 

• 

• 

Compound Construction 
Date 

HMX 07/29/1999 

07/29/1999 

07/29/1999 

HMX 07/29/1999 

07/29/1999 

07/29/1999 

SampleDate DaysOld CrossSection Location Concentration 

10/25/2000 

10/25/2000 

10/25/2000 

454 1 

3 
5 

Average Concentration/or Cross Section 
10125/2000 454 2 1 

10/25/2000 3 

10/25/2000 5 

LT476 

897 

LT476 

LT317 

LT476 

LT 128 

616 

Average, Concentration/or Cross Section 2 307 

AVERAGE CONCENTRATION FOR WINDROWONDAY 454 462 

Standard Deviation 254 

Page 11 0/14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

NB 07/29/1999 10/25/2000 454 LT476 

07/29/1999 10/25/2000 3 LT476 • 07/29/1999 10/25/2000 5 LT 476 

A verage Concentration for Cross Section 476 

NB 07/29/1999 10/25/2000 454 2 1 LT500 

07/29/1999 10/25/2000 3 LT476 

07/29/1999 10/25/2000 5 LT476 

Average Con~entrationfor Cross Section 2 484 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 454 480 

Standard Deviation 10 

• 

• 
Page 120/14 

Data provided by TolTest, Inc. 



• 

• 

• 

Compound Construction 
Date 

RDX 07/29/1999 

07/29/1999 

07/29/1999 

RDX 07/29/1999 

07/29/1999 

07/29/1999 

SampleDate DaysOld CrossSection Location Concentration 

10/25/2000 

10/25/2000 

10/25/2000 

454 1 

3 

5 

Average Concentrationfor Cross Section 
10/25/2000 454 2 1 

10/25/2000 

10/25/2000 

3 

5 

A verage Concentration for Cross Section 2 

LT476 

LT476 

LT476 

LT500 

LT476 

LT 43.7 

476 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 454 

340 

408 

Standard Deviation 179 

Page 13 0/14 

Data provided by TolTest, Inc. 



Compound 

TETRYL 

TETRYL 

Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

07/29/1999 

07/29/1999 

07/29/1999 

07/29/1999 

07/29/1999 

07/29/1999 

10/25/2000 

10/25/2000 

10/25/2000 

454 

3 

5 

Average Concentration/or Cross Section 1 

10/25/2000 454 2 1 

10/25/2000 

10/25/2000 

3 

5 

LT476 

LT476 

LT476 

476 

LT 500 

LT 476 

LT476 

Average Concentration/or Cross Section 2 484 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 454 480 

Standard Deviation 10 

Page 14 0/14 

Data provided by TolTest, Inc. 

• 

• 

• 



• 

• 

3F 
SOIL EXPLOSIVES MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 44809 

Matrix Spike - Client Sample NO.: BIONI0243211 

AIO-N-/92. D A-<-/ I '-I </- f3 I () - ( ;..j - 093'j- D,4'1 'I '5 ]' 
• - I? \ ,d .lee U'<-\/,1 -Z 

----------------------~I~S~P~IK~E~~----~S~AM~PL~E~--I~--~M~S------~M~S~~I--7Q7C--. 1 

1 ADDED CONCENTRATION 1 CONCENTRATION % ILIMITSI 
1 COMPOUND 1 (UG/KG) (UG/KG) 1 (UG/KG) REC #1 REC. 1 
I===============~========I========= ============= ============= ======1======1 
1 HMX 1 7270 1190 9310 112 176-1191 
1 RDX 1 7270 1440 9860 116 180-1201 

TNB 1 7270 0 8160 112 173-121 
DNB 1 7270 0 8280 ll4 179-120 
TETRYL 1 7270 0 8030 llO 124-139 
NB 1 7270 0 8360 ll5 179-121 
TNT 1 7270 0 8370 115 174-128 
4ADNT 1 7270 0 8190 113 164-142 
2ADNT 1 7270 0 8340 115 leO-122 
26DNT 1 7270 0 8240 113 177-119 
24DNT 1 7270 0 8410 116 179-122 
2NT 1 7270 0 8320 ll4 179-121 
4NT 1 7270 0 8380 115 180-120 
3NT 1 7270 0 8540 118 179-122 

----------------------_1-------- _____________________________ 1 ____ __ 

SPIKE 1 MSD 1 MSD 1 
ADDED 1 CONCENTRATION 1 % 1 % QC LIMITS 

COMPOUND (UG/KG) 1 (UG/KG) 1 REC #1 RPD #1 RPD 1 REC. 1 
======================== =========1=============1======1======1======1======1 

HMX 7620 1 10200 1 118 1 9 1 30 176-1191 
RDX------------------- 7620 1 10200 1 114 1 3 1 30 180-1201 
TNB___________________ 7620 1 8640 1 113 1 6 1 30 173-1211 
DNB 7620 1 8720 1 114 1 5 1 30 179-1201 
TET~RY=L~--------------- 7620 1 8460 1 111 1 5 1 45 124-1391 
NB 7620 1 8810 1 116 1 5 1 30 179-1211 
TN~T------------------- 7620 1 8790 1 115 1 5 1 35 174-1281 
4ADNT_____________ 7620 1 8620 1 113 1 5 1 40 164-1421 
2ADNT_________________ 7620 I 8800 1 116 I 5 1 40 180-1221 
26DNT_________________ 7620 1 8760 1 115 1 6 1 35 177-1191 
24DNT_________________ 7620 1 8880 1 116 1 5 1 35 179-1221 
2NT___________________ 7620 1 8700 1 114 1 4 I 35 179-1211 
4NT___________________ 7620 1 8780 1 115 1 5 1 35 180-1201 
3NT___________________ 7620 1 8990 1 118 1 5 1 35 179-1221 

______________________ ----_1 1 1 1 1 1 

# Column to be used to flag recovery values 

* Values outside of QC limits 

RPD: o out of 14 outside limits 
Spike Recovery: o out of 28 outside limits 

Comments: 

page 1 of 1 FORM III 



Windrow Explosive Concentrations Summary Report 
Windrow Number M098 

• Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

135TNB 08/10/1999 10/26/2000 443 LT476 

08/10/1999 10/26/2000 3 LT454 

08/10/1999 10/26/2000 5 LT476 

Average Concentrationfor Cross Section 1 469 

135TNB 08/10/1999 10/26/2000 443 2 1 LT500 

08/10/1999 10/26/2000 3 LT500 

08/10/1999 10/26/2000 5 LT 500 

A verage Concentration for Cross Section 2 500 

135TNB 08/10/1999 10/26/2000 443 3 1 LT500 

08/10/1999 10/26/2000 3 LT476 

08/10/1999 10/26/2000 5 LT454 

Average Concentration/or Cross Section 3 477 

135TNB 08/10/1999 10/26/2000 443 4 1 LT476 

08/10/1999 10/26/2000 3 LT476 

08/10/1999 10/26/2000 5 LT500 

Average Concentrationfor Cross Section 4 484 

135TNB 08/10/1999 10/26/2000 443 5 1 LT476 

08/10/1999 10/26/2000 3 LT476 

08/10/1999 10/26/2000 5 LT476 

Average Concentrationfor Cross Section 5 476 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 443 481 • Standard Deviation 16 

• 
Pagel 0/14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

13DNB 08/10/1999 10/26/2000 443 1 LT476 

08/10/1999 10/26/2000 3 LT454 • 0811011999 10/26/2000 5 LT476 

A verage Concentration for Cross Section 1 469 

13DNB 08/10/1999 10/26/2000 443 2 1 LT500 

08/10/1999 10/26/2000 3 LT 500 

08/10/1999 10/26/2000 5 LT500 

A verage Concentration for Cross Section 2 500 

13DNB 08/10/1999 10/26/2000 443 3 1 LT 500 

08/10/1999 10/2612000 3 LT476 

08/10/1999 10/26/2000 5 LT454 

Average Concentrationfor Cross Section 3 477 

13DNB 08/10/1999 10/26/2000 443 4 1 LT 476 

08/10/1999 10/26/2000 3 LT 476 

08/10/1999 10/26/2000 5 LT500 

A verage Concentration for Cross Section 4 484 

13DNB 08/10/1999 10/2612000 443 5 1 LT476 

08/10/1999 10/26/2000 3 LT476 

08/10/1999 10/26/2000 5 LT476 

A verage Concentration for Cross Section 5 476 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 443 481 

Standard Deviation 16 

• 

• Page2of14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

246TNT 08/10/1999 10/26/2000 443 LT476 

• 08/10/1999 10/26/2000 3 LT454 

08/10/1999 10/2612000 5 LT476 

A verage Concentration for Cross Section 469 

246TNT 08/10/1999 10/26/2000 443 2 1 LT500 

08/10/1999 10/26/2000 3 LT500 

08/10/1999 10/26/2000 5 LT500 

Average Concentrationfor Cross Section 2 500 

246TNT 08/10/1999 10/2612000 443 3 1 LT500 

08/10/1999 10/26/2000 3 LT476 

08/10/1999 10/2612000 5 LT454 

A verage Concentration for Cross Section 3 477 

246TNT 08/10/1999 10/26/2000 443 4 1 LT 476 

08/10/1999 10/2612000 3 LT476 

08/10/1999 10/2612000 5 LT500 

Average Concentrationfor Cross Section 4 484 

246TNT 08/10/1999 10/2612000 443 5 1 LT 476 

08/10/1999 10/26/2000 3 LT476 

08/10/1999 10/26/2000 5 LT476 

Average Concentrationfor Cross Section 5 476 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 443 481 

Standard Deviation 16 

• 

• 
Page30f14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

24DNT 08/10/1999 10/26/2000 443 LT476 

08/10/1999 10/26/2000 3 LT454 • 08/10/1999 10/26/2000 5 LT476 

Average Concentration/or Cross Section 469 

24DNT 08/10/1999 10/26/2000 443 2 LT500 

08/10/1999 10/26/2000 3 LT 500 

08/10/1999 10/26/2000 5 LT 500 

Average Concentration/or Cross Section 2 500 

24DNT 08/10/1999 10/26/2000 443 3 1 LT500 

08/10/1999 1012612000 3 LT476 

08/1011999 10/26/2000 5 LT454 

A verage Concentration for Cross Section 3 477 

24DNT 08/10/1999 10/26/2000 443 4 1 LT476 

08/10/1999 10/26/2000 3 LT476 

08/10/1999 10/26/2000 5 LT 500 

A verage Concentration for Cross Section 4 484 

24DNT 08/10/1999 10/26/2000 443 5 1 LT476 

08/10/1999 10/26/2000 3 LT476 

08/10/1999 10/26/2000 5 LT476 

Average Concentration/or Cross Section 5 476 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 443 481 

Standard Deviation 16 

• 

• 
Page 4 0/14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

26DNT 08/10/1999 10/26/2000 443 1 LT476 • 08/10/1999 10/26/2000 3 LT 454 

08/10/1999 10/26/2000 5 LT476 

Average Concentration/or Cross Section 469 

26DNT 08/10/1999 10/26/2000 443 2 1 LT500 

08/10/1999 1012612000 3 LT 500 

08/10/1999 10/26/2000 5 LT500 

Average Concentration/or Cross Section 2 500 

26DNT 08/10/1999 10/26/2000 443 3 1 LT500 

08/10/1999 10/26/2000 3 LT476 

08/10/1999 10/26/2000 5 LT454 

Average Concentration/or Cross Section 3 477 

26DNT 08/10/1999 1012612000 443 4 1 LT476 

08/10/1999 10/26/2000 3 LT476 

08/10/1999 10/2612000 5 LT500 

Average Concentration/or Cross Section 4 484 

26DNT 08/10/1999 10/26/2000 443 5 1 LT476 

08/10/1999 10/26/2000 3 LT476 

08/10/1999 10/2612000 5 LT476 

Average Concentration/or Cross Section 5 476 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 443 481 

Standard Deviation 16 

• 

• 
PageS 0/14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

2A46DT 08/10/1999 10/26/2000 443 LT476 

08/10/1999 10/2612000 3 LT454 • 08/10/1999 10/26/2000 5 LT476 

Average Concentration/or Cross Section 469 

2A46DT 08/10/1999 10/26/2000 443 2 1 LT 500 

08/10/1999 10/26/2000 3 LT 500 

08/10/1999 10/26/2000 5 LT 500 

Average Concentration/or Cross Section 2 500 

2A46DT 08/10/1999 10/26/2000 443 3 1 LT 500 

08/10/1999 10/26/2000 3 LT476 

08/10/1999 10/26/2000 5 LT454 

A verage Concentration/or Cross Section 3 477 

2A46DT 08/10/1999 10/26/2000 443 4 1 LT476 

08/10/1999 10/2612000 3 LT476 

08/10/1999 10/26/2000 5 LT 500 

Average Concentration/or Cross Section 4 484 

2A46DT 08/10/1999 10/26/2000 443 5 1 LT476 

08/10/1999 10/26/2000 3 LT476 

08/10/1999 10/26/2000 5 LT476 

Average Concentration/or Cross Section 5 476 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 443 481 

Standard Deviation 16 

• 

• 
Page6of14 

Data provided by TolTest, Inc. 



Compound Construction SampieDate DaysOid CrossSection Location Concentration 
Date 

• 2NT 08/10/1999 10/26/2000 443 LT476 

08/10/1999 10/26/2000 3 LT454 

08/10/1999 10/26/2000 5 LT476 

Average Concentrationfor Cross Section 469 

2NT 08/10/1999 1012612000 443 2 1 LT500 

08/10/1999 10/26/2000 3 LT 500 

08/10/1999 10/26/2000 5 LT 500 

A verage Concentration for Cross Section 2 500 

2NT 08/10/1999 10/2612000 443 3 1 LT500 

08/10/1999 10/26/2000 3 LT476 

08/10/1999 10/26/2000 5 LT454 

A verage Concentration for Cross Section 3 477 

2NT 08/10/1999 10/26/2000 443 4 1 LT476 

08/10/1999 10/26/2000 3 LT476 

08/10/1999 10/26/2000 5 LT500 

A verage Concentration for Cross Section 4 484 

2NT 08/10/1999 10/26/2000 443 5 1 LT476 

08/10/1999 10/26/2000 3 LT476 

08/10/1999 10126/2000 5 LT476 

A verage Concentration for Cross Section 5 476 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 443 481 

Standard Deviation 16 

• 

• 
Page 70/14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

3NT 08/10/1999 10/26/2000 443 LT476 

08/10/1999 10/26/2000 3 LT454 • 08/10/1999 1012612000 5 LT476 

A verage Concentration/or Cross Section 469 

3NT 08/10/1999 10/26/2000 443 2 1 LT500 

08/10/1999 10/26/2000 3 LT 500 

08/10/1999 10/26/2000 5 LT 500 

A verage Concentration for Cross Section 2 500 

3NT 08/10/1999 10/26/2000 443 3 1 LT500 

08/10/1999 10/26/2000 3 LT476 

08/10/1999 10/26/2000 5 LT454 

Average Concentration/or Cross Section 3 477 

3NT 08/10/1999 10/26/2000 443 4 1 LT476 

08/10/1999 10/26/2000 3 LT476 

08/10/1999 1012612000 5 LT500 

A verage Concentration for Cross Section 4 484 

3NT 08/10/1999 10/26/2000 443 5 1 LT476 

08/10/1999 10/26/2000 3 LT476 

08/10/1999 10/26/2000 5 LT476 

Average Concentration/or Cross Section 5 476 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 443 481 

Standard Deviation 16 

• 

• 
Page 8 of 14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

4A26DT 08/10/1999 10/26/2000 443 LT476 • 08/10/1999 10/26/2000 3 LT454 

08/10/1999 10/26/2000 5 LT476 

A verage Concentration for Cross Section 469 

4A26DT 08/10/1999 10/2612000 443 2 1 LT500 

08/10/1999 10/26/2000 3 LT500 

08/10/1999 10/26/2000 5 LT500 

Average Concentration/or Cross Section 2 500 

4A26DT 08/10/1999 10/26/2000 443 3 1 LT500 

08/10/1999 10/2612000 3 LT476 

08/10/1999 10/26/2000 5 LT454 

Average Concentration/or Cross Section 3 477 

4A26DT 08/10/1999 10/26/2000 443 4 1 LT476 

08/10/1999 10/26/2000 3 LT476 

08/10/1999 10/26/2000 5 LT500 

Average Concentration/or Cross Section 4 484 

4A26DT 08/10/1999 10/2612000 443 5 1 LT476 

08/10/1999 10/2612000 3 LT476 

08/10/1999 10/2612000 5 LT476 

A verage Concentration for Cross Section 5 476 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 443 481 

Standard Deviation 16 

• 

• 
Page 9 of14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

4NT 08/10/1999 10/26/2000 443 1 LT476 

08/10/1999 10/2612000 3 LT454 • 08/10/1999 10/2612000 5 LT476 

A verage Concentration for Cross Section 469 

4NT 08/10/1999 10/26/2000 443 2 1 LT500 

08/10/1999 10/26/2000 3 LT500 

08/10/1999 10/26/2000 5 837 

A verage Concentration for Cross Section 2 612 

4NT 08/10/1999 10/26/2000 443 3 1 LT500 

08/10/1999 10/2612000 3 LT476 

08/10/1999 10/26/2000 5 LT454 

Average Concentrationfor Cross Section 3 477 

4NT 08/10/1999 10/26/2000 443 4 1 LT476 

08/10/1999 10/26/2000 3 LT476 

08/10/1999 10/26/2000 5 LT500 

Average Concentrationfor Cross Section 4 484 

4NT 08/10/1999 10/26/2000 443 5 1 LT476 

08/10/1999 10/26/2000 3 LT476 

08/10/1999 10/2612000 5 LT476 

A verage Concentration for Cross Section 5 476 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 443 504 

Standard Deviation 93 

• 

• 
Page 100/14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

HMX 08/10/1999 10/26/2000 443 LT 231 • 08/10/1999 10/26/2000 3 LT454 

08/10/1999 10/26/2000 5 LT476 

Average Concentration/or Cross Section 387 

HMX 08/10/1999 10/2612000 443 2 1 LT 194 

08/10/1999 10/2612000 3 LT500 

08/10/1999 10/26/2000 5 LT500 

Average Concentration/or Cross Section 2 398 

HMX 08/10/1999 10/2612000 443 3 1 LT320 

08/10/1999 10/26/2000 3 LT476 

08/10/1999 10/26/2000 5 LT454 

Average Concentration/or Cross Section 3 417 

HMX 08/10/1999 10/26/2000 443 4 1 LT476 

08/10/1999 10/26/2000 3 LT476 

08/10/1999 10/26/2000 5 LT500 

Average Concentration/or Cross Section 4 484 

HMX 08/10/1999 10/2612000 443 5 1 LT476 

08/10/1999 10/26/2000 3 LT267 

08/10/1999 10/26/2000 5 LT476 

A verage Concentration for Cross Section 5 406 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 443 418 

Standard Deviation 107 

• 

• 
Page 11 0/14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

NB 08/10/1999 10/26/2000 443 1 LT476 

08/10/1999 10/26/2000 3 LT454 • 08/10/1999 10/26/2000 5 LT 476 

Average Concentrationfor Cross Section 469 

NB 08/10/1999 10/26/2000 443 2 1 LT 500 

08/10/1999 10/26/2000 3 LT500 

08/10/1999 10/26/2000 5 LT500 

A verage Concentration for Cross Section 2 500 

NB 08/10/1999 10/26/2000 443 3 1 LT500 

08/10/1999 10/26/2000 3 LT476 

08/10/1999 10/2612000 5 LT454 

Average Concentrationfor Cross Section 3 477 

NB 08/10/1999 10/26/2000 443 4 1 LT476 

08/10/1999 10/26/2000 3 LT476 

08/10/1999 10/26/2000 5 LT500 

A verage Concentration for Cross Section 4 484 

NB 08/10/1999 10/26/2000 443 5 1 LT476 

08/10/1999 10/26/2000 3 LT476 

08/10/1999 10/26/2000 5 LT476 

A verage Concentration for Cross Section 5 476 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 443 481 

Standard Deviation 16 

• 

• Page 11 0/14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

RDX 08/10/1999 10/26/2000 443 546 

• 08/10/1999 10/26/2000 3 LT454 

08/10/1999 10/26/2000 5 LT476 

Average Concentration/or Cross Section 492 

RDX 08/10/1999 10/26/2000 443 2 1 LT227 

08/10/1999 10/2612000 3 LT500 

08/10/1999 10/26/2000 5 LT500 

Average Concentration/or Cross Section 2 409 

RDX 08/10/1999 10/26/2000 443 3 1 LT500 

08/10/1999 10/26/2000 3 LT476 

08/10/1999 10/26/2000 5 955 

A verage Concentration for Cross Section 3 644 

RDX 08/10/1999 10/26/2000 443 4 1 LT437 

08/10/1999 10/26/2000 3 LT476 

08/10/1999 10/26/2000 5 610 

Average Concentration/or Cross Section 4 508 

RDX 08/10/1999 10/26/2000 443 5 1 537 

08/10/1999 10/26/2000 3 1510 

08/10/1999 10/26/2000 5 768 

A verage Concentration for Cross Section 5 938 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 443 598 

Standard Deviation 299 

• 

• 
Page 13 0/14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

TETRYL 08/10/1999 10/2612000 443 LT476 

08/10/1999 10/26/2000 3 LT454 • 08/10/1999 10/26/2000 5 LT476 

Average Concentration/or Cross Section 469 

TETRYL 08/10/1999 10/26/2000 443 2 LT500 

08/10/1999 1012612000 3 LT 500 

08/10/1999 10/26/2000 5 LT 500 

Average Concentration/or Cross Section 2 500 

TETRYL 08/10/1999 10/26/2000 443 3 1 LT500 

08/10/1999 10/26/2000 3 LT476 

0811011999 10/2612000 5 LT454 

A verage Concentration/or Cross Section 3 477 

TETRYL 08/10/1999 10/26/2000 443 4 1 LT476 

08/10/1999 10/26/2000 3 LT476 

08/10/1999 10/26/2000 5 LT 500 

A verage Concentration for Cross Section 4 484 

TETRYL 08/10/1999 10/26/2000 443 5 1 LT476 

08/10/1999 10/26/2000 3 LT 476 

08/10/1999 10/26/2000 5 LT476 

Average Concentration/or Cross Section 5 476 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 443 481 

Standard Deviation 16 

• 

• 
Page 14 0/14 

Data provided by TolTest, Inc. 



3F 
SOIL EXPLOSIVES MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 44826 

Matrix Spike - Client Sample NO.: BIOM098~4211 

1 SPIKE SAMPLE 1 MS MS QC. 
1 ADDED CONCENTRATION 1 CONCENTRATION % LIMITS 

COMPOUND 1 (UG/KG) (UG/KG) 1 (UG/KG) REC # . REC. 
========================1========= =============1============= ====== ====== 

HMX 1 8000 231 1 8740 106 76-119 
RDX 1 8000 546 1 9070 106 80-120 
TNB 1 8000 0 1 8570 107 73-121 
DNB 1 8000 0 1 8490 106 79-120 
TETRYL 1 8000 0 1 7860 98 24-139 
NB 1 8000 0 1 8450 106 79-121 
TNT 1 8000 0 1 8470 106 74-128 
4ADNT 1 8000 0 1 8460 106 64-142 
2ADNT 1 8000 0 1 8560 107 80-122 
26DNT 1 8000 0 1 8650 108 77-119 
24DNT 1 8000 0 1 8590 107 79-122 
2NT 1 8000 0 1 8610 108 79-121 
4NT 1 8000 0 1 8680 108 80-120 
3NT 1 8000 0 1 8740 109 79-122 

_______________________ 1 1 ______________________ __ 

• SPIKE 1 MSD 1 MSD 
ADDED 1 CONCENTRATION 1 % % QC LIMITS 

1 COMPOUND (UG/KG) 1 (UG/KG) 1 REC # RPD # RPD REC. 
1======================== =========1=============1====== ====== ====== ====== 
1 HMX 7620 1 8490 1 108 3 30 76-119 
1 RDX 7620 1 8890 1 110 2 30 80-120 
1 TNB 7620 1 8380 1 110 2 30 73-121 
1 DNB 7620 1 8320 1 109 2 30 79-120 
1 TETRYL 7620 1 7710 1 101 2 45 24-139 
1 NB 7620 1 8320 1 109 2 30 79-121 
1 TNT 7620 1 8300 1 109 2 35 74-128 
1 4ADNT 7620 1 8370 1 110 1 40 64-142 
1 2ADNT 7620 1 8410 1 110 2 40 80-122 
1 26DNT 7620 1 8510 1 112 2 35 77-119 
1 24DNT 7620 1 8400 1 110 2 35 79-122 
1 2NT 7620 1 8420 1 110 2 35 79-121 
1 4NT 7620 1 8450 1 III 3 35 180-120 
1 3NT 7620 1 8530 1 112 2 35 179-122 
1 1 1 1 -1---

# Column to be used to flag recovery values 

* Values outside of QC limits 

RPD: 0 out of 14 outside limits 
Spike Recovery: 0 out of 28 outside limits 

• Comments: 

page 1 of 1 FORM III 
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Windrow Explosive Concentrations Summary Report 
Windrow Number 8101 • Compound Construction SampleDate DaysOld CrossSection Location Concentration 

Dqte 

135TNB 08/18/1999 10/23/2000 432 1 LT454 

08/18/1999 1012312000 3 LT454 

08/18/1999 10/23/2000 5 LT476 

Average Concentration/or Cross Section 1 461 

135TNB 08/18/1999 10/23/2000 432 2 1 LT476 

08/18/1999 10/23/2000 3 LT500 

08/1811999 10/23/2000 5 LT500 

Average Concentration/or Cross Section 2 492 

135TNB 08/18/1999 10/23/2000 432 3 1 LT500 

08/18/1999 10/23/2000 3 LT476 

08/18/1999 10/23/2000 5 LT454 

Average Concentration/or Cross Section 3 477 

135TNB 08/18/1999 10/23/2000 432 4 1 LT500 

08/18/1999 10/23/2000 3 LT500 

08/18/1999 10/23/2000 5 LT476 

A verage Concentration/or Cross Section 4 492 

135TNB 08/18/1999 10/23/2000 432 5 1 LT476 

08/18/1999 10/23/2000 3 LT476 

08/18/1999 10/23/2000 5 LT476 

Average Concentration/or Cross Section 5 476 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 432 480 • Standard Deviation 17 

• 
Pagel 0/14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

13DNB 08/18/1999 10/23/2000 432 1 LT454 

08/18/1999 10/2312000 3 LT454 • 08/18/1999 1012312000 5 LT476 

Average Concentration/or Cross Section 461 

13DNB 08/18/1999 10/23/2000 432 2 1 LT476 

08/18/1999 10/23/2000 3 LT500 

08/18/1999 10/23/2000 5 LT 500 

Average Concentration/or Cross Section 2 492 

13DNB 08/18/1999 10/23/2000 432 3 1 LT 500 

08/18/1999 10/23/2000 3 LT476 

08/18/1999 10/23/2000 5 LT454 

Average Concentration/or Cross Section 3 477 

13DNB 08/18/1999 10/23/2000 432 4 1 LT500 

08/18/1999 10/23/2000 3 LT 500 

08/18/1999 10/23/2000 5 LT476 

Average Concentration/or Cross Section 4 492 

13DNB 08/18/1999 10/23/2000 432 5 1 LT476 

08/18/1999 10/23/2000 3 LT476 

08/18/1999 10/23/2000 5 LT476 

Average Concentration/or Cross Se~tion 5 476 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 432 480 

Standard Deviation 17 

• 

• 
Page 2 0/14 

Data provided by TolTest, Inc. 



Compound Construction SampieDate DaysOid CrossSection Location Concentration 
Date 

246TNT 08/18/1999 10/23/2000 432 LT 454 • 08/18/1999 10/23/2000 3 LT454 

08/18/1999 10/23/2000 5 LT476 

Average Concentration/or Cross Section 1 461 

246TNT 08/18/1999 10/23/2000 432 2 1 LT476 

08/18/1999 10/23/2000 3 LT 500 

08/18/1999 10/23/2000 5 LT500 

Average Concentration/or Cross Section 2 492 

246TNT 08/18/1999 10/23/2000 432 3 1 LT500 

08/18/1999 10/23/2000 3 LT476 

08/18/1999 10/23/2000 5 LT454 

Average Concentration/or Cross Section 3 477 

246TNT 08/18/1999 10/23/2000 432 4 1 LT 500 

08/18/1999 10/23/2000 3 LT500 

08/18/1999 10/23/2000 5 LT476 

Average Concentration/or Cross Section 4 492 

246TNT 08/18/1999 10/23/2000 432 5 1 LT476 

08/18/1999 10/23/2000 3 LT476 

08/18/1999 10/23/2000 5 LT476 

Average Concentration/or Cross Section 5 476 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 432 480 

Standard Deviation 17 

• 

• 
Page 3 0/14 

Data provided by TolTest, Inc. 



Compound Construction SampieDate DaysOid CrossSection Location Concentration 
Date 

24DNT 08/18/1999 10/23/2000 432 1 LT454 • 08/18/1999 10/2312000 3 LT454 

08/18/1999 10/23/2000 5 LT476 

A verage Concentration for Cross Section 461 

24DNT 08/18/1999 10/2312000 432 2 1 LT476 

08/18/1999 10/2312000 3 LT500 

08/18/1999 10/2312000 5 LT500 

A verage Concentration for Cross Section 2 492 

24DNT 08/18/1999 10/2312000 432 3 1 LT500 

08/18/1999 10/23/2000 3 LT476 

08/18/1999 10/23/2000 5 LT454 

Average Concentrationfor Cross Section 3 477 

24DNT 08/18/1999 10/2312000 432 4 1 LT500 

08/18/1999 10/2312000 3 LT500 

08/18/1999 10/2312000 5 LT476 

Average Concentrationfor Cross Section 4 492 

24DNT 08/18/1999 10/23/2000 432 5 1 LT 476 

08/18/1999 10/2312000 3 LT476 

08/18/1999 10/23/2000 5 LT476 

A verage Concentration for Cross Section 5 476 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 432 480 

Standard Deviation 17 

• 

• 
Page 4 0/14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

26DNT 08/18/1999 10/23/2000 432 LT454 • 08/18/1999 10/23/2000 3 LT454 

08/18/1999 10/23/2000 5 LT476 

A verage Concentration for Cross Section 1 461 

26DNT 08/18/1999 10/23/2000 432 2 1 LT476 

08/18/1999 10/23/2000 3 LT500 

08/18/1999 10/23/2000 5 LT 500 

Average Concentration/or Cross Section 2 492 

26DNT 08/18/1999 10/23/2000 432 3 1 LT500 

08/18/1999 10/23/2000 3 LT476 

08/18/1999 10/23/2000 5 LT454 

Average Concentrationfor Cross Section 3 477 

26DNT 08/18/1999 10/23/2000 432 4 1 LT500 

08/18/1999 1012312000 3 LT500 

08/18/1999 10/23/2000 5 LT476 

A verage Concentration for Cross Section 4 492 

26DNT 08/18/1999 10/23/2000 432 5 1 LT476 

08/18/1999 10/23/2000 3 LT476 

08/18/1999 10/23/2000 5 LT476 

A verage Concentration for Cross Section 5 476 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 432 480 

Standard Deviation 17 

• 

• 
Page 5 oJ14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

2A46DT 08/18/1999 10/23/2000 432 LT454 • 08/18/1999 10/23/2000 3 LT454 

08/18/1999 10/23/2000 5 LT476 

Average Concentration for Cross Section 461 

2A46DT 08/18/1999 10/23/2000 432 2 LT476 

08/18/1999 10/23/2000 3 LT 500 

08/18/1999 10/23/2000 5 LT500 

A verage Concentration for Cross Section 2 492 

2A46DT 08/18/1999 10/23/2000 432 3 1 LT500 

08/18/1999 10/23/2000 3 LT476 

08/18/1999 10/23/2000 5 LT454 

Average Concentrationfor Cross Section 3 477 

2A46DT 08/18/1999 10/23/2000 432 4 1 LT 500 

08/18/1999 10/23/2000 3 LT500 

08/18/1999 10/23/2000 5 LT476 

A verage Concentration for Cross Section 4 492 

2A46DT 08/18/1999 10/23/2000 432 5 1 LT476 

08/18/1999 10/23/2000 3 LT476 

08/18/1999 10/23/2000 5 LT476 

Average Concentrationfor Cross Section 5 476 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 432 480 

Standard Deviation 17 

• 

• 
Page 6 0/14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

2NT 08/18/1999 10/23/2000 432 1 LT454 • 08/18/1999 10/23/2000 3 LT454 

08/18/1999 10/23/2000 5 LT476 

A verage Concentration for Cross Section 461 

2NT 08/18/1999 10/23/2000 432 2 1 LT 476 

08/18/1999 1012312000 3 LT 500 

08/18/1999 10/23/2000 5 LT 500 

Average Concentration/or Cross Section 2 492 

2NT 08/18/1999 10/23/2000 432 3 1 LT500 

08/18/1999 10/23/2000 3 LT476 

08/18/1999 10/23/2000 5 LT454 

Average Concentration/or Cross Section 3 477 

2NT 08/18/1999 10/23/2000 432 4 1 LT 500 

08/18/1999 10/23/2000 3 LT500 

08/18/1999 10/23/2000 5 LT476 

Average Concentration/or Cross Section 4 492 

2NT 08/18/1999 10/23/2000 432 5 1 LT476 

08/18/1999 10/23/2000 3 LT476 

08/18/1999 10/23/2000 5 LT476 

Average Concentration/or Cross Section 5 476 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 432 480 

Standard Deviation 17 

• 

• 
Page 70/14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

3NT 08/18/1999 10/23/2000 432 1 LT454 

08/18/1999 10/23/2000 3 LT454 • 08/18/1999 10/23/2000 5 LT476 

Average Concentration/or Cross Section 461 

3NT 08/18/1999 10/23/2000 432 2 1 LT476 

08/18/1999 10/2312000 3 LT500 

08/18/1999 10/23/2000 5 LT 500 

Average Concentration/or Cross Section 2 492 

3NT 08/18/1999 10/23/2000 432 3 1 LT500 

08/18/1999 10/23/2000 3 LT476 

08/18/1999 10/23/2000 5 LT454 

Average Concentration/or Cross Section 3 477 

3NT 08/18/1999 10/2312000 432 4 LT500 

08/18/1999 10/2312000 3 LT500 

08/18/1999 10/2312000 5 LT476 

A verage Concentration/or Cross Section 4 492 

3NT 08/18/1999 10/2312000 432 5 1 LT476 

08/18/1999 10/2312000 3 LT476 

08/18/1999 10/23/2000 5 LT476 

Average Concentration/or Cross Section 5 476 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 432 480 

Standard Deviation 17 

• 

• 
Page 8 of 14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

4A26DT 08/18/1999 10/23/2000 432 LT454 • 08/18/1999 10/23/2000 3 LT454 

08/18/1999 10/23/2000 5 LT476 

A verage Concentration/or Cross Section 461 

4A26DT 08/18/1999 10/23/2000 432 2 1 LT476 

08/18/1999 10/23/2000 3 LT500 

08/18/1999 10/23/2000 5 LT500 

Average Concentration/or Cross Section 2 492 

4A26DT 08/18/1999 10/2312000 432 3 1 LT500 

08/18/1999 10/23/2000 3 LT476 

08/18/1999 10/23/2000 5 LT454 

Average Concentration/or Cross Section 3 477 

4A26DT 08/18/1999 10/23/2000 432 4 1 LT500 

08/18/1999 10/23/2000 3 LT500 

08/18/1999 10/23/2000 5 LT476 

A verage Concentration/or Cross Section 4 492 

4A26DT 08/18/1999 10/23/2000 432 5 1 LT476 

08/18/1999 10/23/2000 3 LT476 

08/18/1999 10/23/2000 5 LT476 

Average Concentration/or Cross Section 5 476 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 432 480 

Standard Deviation 17 

• 

• 
Page 90/14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

4NT 08/18/1999 10/23/2000 432 1 LT454 • 08/18/1999 1012312000 3 LT454 

08/18/1999 1012312000 5 LT476 

Average Concentrationfor Cross Section 461 

4NT 08/18/1999 10/23/2000 432 2 1 LT476 

08/18/1999 10/23/2000 3 LT500 

08/18/1999 10/2312000 5 LT500 

A verage Concentration for Cross Section 2 492 

4NT 08/18/1999 10/23/2000 432 3 1 LT500 

08/18/1999 10/23/2000 3 LT 476 

08/18/1999 10/23/2000 5 LT454 

Average Concentrationfor Cross Section 3 477 

4NT 08/18/1999 10/2312000 432 4 1 LT500 

08/18/1999 10/2312000 3 LT500 

08/18/1999 10/23/2000 5 LT476 

A verage Concentration for Cross Section 4 492 

4NT 08/18/1999 10/2312000 432 5 1 LT476 

08/18/1999 10/23/2000 3 LT476 

08/18/1999 10/23/2000 5 LT476 

A verage Concentration for Cross Section 5 476 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 432 480 

Standard Deviation 17 

• 

• 
Page 10 of14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

HMX 08/18/1999 10/23/2000 432 LT 309 

• 08/18/1999 10/23/2000 3 LT454 
08/18/1999 10/23/2000 5 LT476 

Average Concentration/or Cross Section 1 413 

HMX 08/18/1999 10/23/2000 432 2 1 LT476 

08/18/1999 10/23/2000 3 LT500 

08/18/1999 10/23/2000 5 LT500 

Average Concentration/or Cross Section 2 492 

HMX 08/18/1999 10/23/2000 432 3 1 1200 

08/18/1999 10/23/2000 3 LT343 

08/18/1999 10/23/2000 5 LT454 

Average Concentrationfor Cross Section 3 666 

HMX 08/18/1999 10/23/2000 432 4 1 633 

08/18/1999 10/23/2000 3 LT500 

08/18/1999 10/23/2000 5 LT476 

Average Concentration/or Cross Section 4 536 

HMX 08/18/1999 10/23/2000 432 5 1 862 

08/18/1999 10/23/2000 3 1830 

08/18/1999 1012312000 5 LT476 

Average Concentration for Cross Section 5 1056 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 432 633 

Standard Deviation 397 

• 

• 
Page 11 0/14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

NB 08/18/1999 10/23/2000 432 1 LT 454 

0811811999 10/23/2000 3 LT454 • 08/18/1999 10/23/2000 5 LT476 

Average Concentrationfor Cross Section 461 

NB 08/18/1999 10/23/2000 432 2 1 LT476 

08/18/1999 10/23/2000 3 LT 500 

08/18/1999 10/23/2000 5 LT 500 

Average Concentrationfor Cross Section 2 492 

NB 08/18/1999 10/23/2000 432 3 1 LT500 

08/18/1999 10/23/2000 3 LT476 

08/18/1999 10/23/2000 5 LT 454 

A verage Concentration for Cross Section 3 477 

NB 08/18/1999 10/23/2000 432 4 1 LT500 

08/18/1999 10/23/2000 3 LT 500 

08/18/1999 10/23/2000 5 LT476 

A verage Concentration for Cross Section 4 492 

NB 08/18/1999 10/23/2000 432 5 LT476 

08/18/1999 10/23/2000 3 LT476 

08/18/1999 10/23/2000 5 LT476 

A verage Concentration for Cross Section 5 476 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 432 480 

Standard Deviation 17 

• 

• 
Page 120/14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

RDX 08/18/1999 10/23/2000 432 1 LT454 • 08/18/1999 10/23/2000 3 LT454 

08/18/1999 10/23/2000 5 LT476 

A verage Concentration for Cross Section 461 

RDX 08/18/1999 10/23/2000 432 2 1 LT476 

08/18/1999 10/2312000 3 LT500 

08/18/1999 10/23/2000 5 LT500 

A verage Concentration for Cross Section 2 492 

RDX 08/18/1999 10/23/2000 432 3 1 6620 

08/18/1999 10/23/2000 3 579 

08/18/1999 10/2312000 5 LT454 

Average Concentrationfor Cross Section 3 2551 

RDX 08/18/1999 10/23/2000 432 4 1 LT500 

08/18/1999 10/23/2000 3 LT492 

08/18/1999 10/23/2000 5 LT476 

Average Concentrationfor Cross Section 4 489 

RDX 08/18/1999 1012312000 432 5 1 1630 

08/18/1999 1012312000 3 1880 

08/18/1999 10/23/2000 5 LT476 

A verage Concentration for Cross Section 5 1329 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 432 1064 

Standard Deviation 1601 

• 

• 
Page 13 ofU 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

TETRYL 08/18/1999 10/23/2000 432 1 LT454 

08/18/1999 10/23/2000 3 LT454 • 08/18/1999 10/23/2000 5 LT476 

Average Concentrationjor Cross Section 461 

TETRYL 08/18/1999 10/23/2000 432 2 LT476 

08/18/1999 10/23/2000 3 LT500 

08/18/1999 10/23/2000 5 LT500 

Average Concentrationjor Cross Section 2 492 

TETRYL 08/18/1999 10/23/2000 432 3 1 LT500 

08/18/1999 10/23/2000 3 LT476 

08/18/1999 10/23/2000 5 LT454 

A verage Concentration jor Cross Section 3 477 

TETRYL 08/18/1999 10/23/2000 432 4 1 LT500 

08/18/1999 10/23/2000 3 LT500 

08/18/1999 10/23/2000 5 LT476 

A verage Concentration jor Cross Section 4 492 

TETRYL 08/18/1999 10/23/2000 432 5 1 LT476 

08/18/1999 10/23/2000 3 LT476 

08/18/1999 10/23/2000 5 LT476 

A verage Concentration jor Cross Section 5 476 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 432 480 

Standard Deviation 17 

• 

• 
Page 14 0/14 

Data provided by TolTest, Inc. 



I 3F 
SOIL EXPLOSIVES MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 44781 

Matrix Spike - Client Sample NO.: BI6~10V40011 

SPIKE I SAMPLE I MS MS I QC. 
ADDED I CONCENTRATION I CONCENTRATION % I.LIMITS COMPOUND (UG/KG) I (UG/KG) I (UG/KG) REC #1 REC. ======================== =========1=============1============= ======1====== HMX 8000 I 309 8660 104 154-128 RDX--------- 8000 I 0 8850 111* 166-109 TNB_________ 8000 I 0 8440 105 157-130 DNB 8000 I 0 8690 109 174-122 TET'=R::-:cYL:O--------- 8000 I 0 7810 98 132-119 NB=-_________ 8000 I 0 8830 110 170-135 TNT 8000 I 0 8700 109 144-124 4AD--NT--------- 8000 I 0 8580 107 160-140 2ADNT 8000 I 0 8610 108 160-140 26DNT-------- 8000 I 0 8820 110 158-125 24DNT________ 8000 I 0 8980 112 159-120 2NT_________ 8000 I 0 8690 109 179-124 4NT_________ 8000 I 0 8670 108 174-128 3NT___________________ 8000 I 0 9020 113 179-121 ____________________________ 1 1 ____ __ 

• I SPIKE MSD I MSD I 
I ADDED CONCENTRATION I % I % QC LIMITS I COMPOUND I (UG/KG) (UG/KG) I REC #1 RPD #1 RPD I REC. ========================1========= =============1======1======1======1====== HMX I 7620 8320 105 I 4 I 30 154-128 RDX I 7620 8650 114 * I 2 30 66-109 TNB I 7620 8100 106 I 4 30 57-130 DNB I 7620 8320 109 I 4 30 74-122 TETRYL I 7620 7510 99 I 4 45 32-119 NB I 7620 8440 111 I 5 30 70-135 TNT I 7620 8290 109 I 5 35 44-124 4ADNT I 7620 8110 106 I 6 40 60-140 2ADNT I 7620 8180 107 I 5 40 60-140 26DNT I 7620 8350 110 I 5 35 58-125 24DNT I 7620 8530 112 I 5 35 59-120 2NT I 7620 8280 109 I 5 35 79-124 4NT I 7620 8270 108, 5 35 74-1281 3NT ,7620 8740 115 I 3 35 79-1211 __________ , I I 

# Column to be used to flag recovery values 

* Values outside of QC limits 

RPD: o out of 14 outside limits 
Spike Recovery: 2 out of 28 outslde limits 

• Comments: 

page 1 of 1 FORM III 13 



Windrow Explosive Concentrations Summary Report 

• Windrow Number N102 

Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

135TNB 08/19/1999 10/25/2000 433 1 LT476 

08/19/1999 10/25/2000 3 LT 500 

0811911999 10/25/2000 5 LT476 

Average Concentrationfor Cross Section 1 484 

135TNB 08/19/1999 10/25/2000 433 2 1 LT476 

08/19/1999 10/25/2000 3 LT476 

08/19/1999 10/25/2000 5 LT 454 

A verage Concentration for Cross Section 2 469 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 433 476 

Standard Deviation 15 

• 

• 
Pagel 0/14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate Dayspld CrossSection Location Concentration 
Date 

13DNB 08/19/1999 10/25/2000 433 LT476 • 08/19/1999 10/25/2000 3 LT500 

08/19/1999 10/25/2000 5 LT476 

A verage Concentration/or Cross Section 484 

13DNB 08/19/1999 10/25/2000 433 2 1 LT476 

08/19/1999 10/25/2000 3 LT476 

08/19/1999 10/25/2000 5 LT454 

Average Concentration/or Cross Section 2 469 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 433 476 

Standard Deviation 15 

• 

• 
Page2of14 

Data provided by TolTest, Inc. 



• 

• 

• 

Compound Construction 
Date 

246TNT 08/19/1999 

08/19/1999 

08/19/1999 

246TNT 08/19/1999 

08/19/1999 

08/19/1999 

SampleDate DaysOld CrossSection Location Concentration 

10/25/2000 

10/25/2000 

10/25/2000 

433 1 

3 

5 

A verage Concentration for Cross Section 
10/25/2000 433 2 1 

10/25/2000 

10/25/2000 

3 

5 

LT476 

LT 68.4 

LT476 

LT476 

LT476 

LT454 

340 

Average Concentration/or Cross Section 2 469 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 433 404 

Standard Deviation 165 

Page 3 of14 

Data provided by TolTest, Inc. 



Compound Construction 
Date 

24DNT 08/19/1999 

08/19/1999 

08/19/1999 

24DNT 08/19/1999 

08/19/1999 

08/19/1999 

SampleDate DaysOld CrossSection Location Concentration 

10/25/2000 

10/25/2000 

10/25/2000 

433 1 

3 

5 

Average Concentration/or Cross Section 
1 Q/25/2000 433 2 1 

10/25/2000 3 

10/25/2000 5 

LT476 

LT 500 

LT476 

LT 476 

LT476 

LT454 

484 

Average Concentration/or Cross Section 2 469 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 433 476 

Standard Deviation 15 

Page 4 0/14 

Data provided by TolTest, Inc. 

• 

• 

• 



• 

• 

• 

Compound Construction 
Date 

26DNT 08/19/1999 

08/19/1999 

08/19/1999 

26DNT 08/19/1999 

08/19/1999 

08/19/1999 

SampleDate DaysOld CrossSection Location Concentration 

10/25/2000 

10/25/2000 

10/25/2000 

433 1 

3 
5 

Average Concentrationfor Cross Section 
10/25/2000 433 2 1 

10/25/2000 3 

10/25/2000 5 

LT 476 

LT 500 

LT476 

LT476 

LT476 

LT454 

484 

Average Concentrationfor Cross Section 2 469 

AVERAGECONCENTRATIONFOR WINDROWONDAY 433 476 

Standard Deviation 15 

PageS 0/14 

Data provided by TolTest, Inc. 



Compound 

2A46DT 

2A46DT 

Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

08/19/1999 

08/19/1999 

08/19/1999 

08/19/1999 

08/19/1999 

08/19/1999 

10/25/2000 

10/25/2000 

10/25/2000 

433 

3 

5 

A verage Concentration for Cross Section 
10/25/2000 433 2 1 

10/25/2000 

10/25/2000 

3 

5 

LT476 

LT500 

LT476 

LT476 

LT476 

LT454 

484 

Average Concentration/or Cross Section 2 469 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 433 476 

Standard Deviation 15 

Page 6 of14 

Data provided by TolTest, Inc. 

• 

• 

• 



• 

• 

• 

Compound 

2NT 

2NT 

Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

08/19/1999 

08/19/1999 

08/19/1999 

08/19/1999 

08/19/1999 

08/19/1999 

10/25/2000 

10/25/2000 

10/25/2000 

433 

3 
5 

Average Concentrationfor Cross Section 
10/25/2000 

10/25/2000 

10/25/2000 

433 2 

3 

5 

A verage Concentration for Cross Section 2 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 433 

LT476 

LT500 

LT476 

LT476 

LT476 

LT454 

484 

469 

476 

Standard Deviation 15 

Page 70/14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

3NT 08/19/1999 10/25/2000 433 LT476 • 08/19/1999 10/25/2000 3 LT 500 

08/19/1999 10/2512000 5 LT476 

Average Concentrationfor Cross Section 484 

3NT 08/19/1999 10/25/2000 433 2 1 LT 476 

08/19/1999 10/25/2000 3 LT 476 

08/19/1999 10/25/2000 5 LT 454 

A verage Concentration for Cross Section 2 469 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 433 476 

Standard Deviation 15 

• 

• 
Page 8 of 14 

Data provided by TolTest, Inc. 



• 

• 

• 

Compound Construction 
Date 

4A26DT 08/19/1999 

08/19/1999 

08/19/1999 

4A26DT 08/19/1999 

08/19/1999 

08/19/1999 

SampleDate DaysOld CrossSection Location Concentration 

10/25/2000 

10/25/2000 

10/25/2000 

433 1 

3 

5 

A verage Concentration/or Cross Section 
10/25/2000 433 2 1 

10/25/2000 

10/25/2000 

3 

5 

LT 476 

LT 500 

LT476 

LT476 

LT476 

LT454 

484 

Average Concentration/or Cross Section 2 469-

AVERAGECONCENTRATIONFOR WINDROWONDAY 433 476 

Standard Deviation 15 

Page 90/14 

Data provided by TolTest, Inc. 



Compound 

4NT 

4NT 

Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

08/19/1999 

08/19/1999 

08/19/1999 

08/19/1999 

08/19/1999 

08/19/1999 

10/25/2000 

10/25/2000 

10/25/2000 

433 1 

3 
5 

A verage Concentration for Cross Section 
10/25/2000 

10/25/2000 

10/25/2000 

433 2 

3 

5 

LT476 

LT 500 

LT476 

484 

LT476 

LT476 

LT454 

Average Concentrationfor Cross Section 2 469 

AVERAGE CONCENTRA TION FOR WINDROWONDAY 433 476 

Standard Deviation 15 

Page 100/14 

Data provided by TolTest, Inc. 

• 

• 

• 



• 

• 

• 

Compound Construction 
Date 

HMX 08/19/1999 

08/19/1999 

08/19/1999 

HMX 08/19/1999 

08/19/1999 

08/19/1999 

SampleDate DaysOld CrossSection Location Concentration 

10/2512000 

10/25/2000 

10/25/2000 

433 1 

3 

5 

A verage Concentration for Cross Section 
10/25/2000 433 2 1 

10/2512000 

10/25/2000 

3 
5 

1190 
620 

952 

LT 159 

1060 
LT454 

921 

Average Concentrationfor Cross Section 2 558 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 433 739 

Standard Deviation 396 

Page 11 0/14 

Data provided by TolTest, Inc. 



Compound Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

NB 08/19/1999 10/25/2000 433 1 LT476 • 08/19/1999 10/25/2000 3 LT500 

08/19/1999 10/25/2000 5 LT476 

A verage Concentration/or Cross Section 1 484 

NB 08/19/1999 10/25/2000 433 2 1 LT476 

08/19/1999 10/25/2000 3 LT476 

08/19/1999 10/25/2000 5 LT454 

Average Concentration/or Cross Section 2 469 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 433 476 

Standard Deviation 15 

• 

• 
Page 120/14 

Data provided by TolTest, Inc. 



• 

• 

• 

Compound Construction 
Date 

RDX 08/19/1999 

08/19/1999 

08/19/1999 

RDX 08/19/1999 

0811911999 

08/19/1999 

SampleDate DaysOld CrossSection Location Concentration 

10/2512000 

10/25/2000 

10/25/2000 

433 1 

3 
5 

A verage Concentration for Cross Section 
10/25/2000 433 2 1 

10/25/2000 

10/25/2000 

3 
5 

1440 
1720 
4400 

LT 143 

3390 

LT454 

2520 

Average Concentration/or Cross Section 2 1329 

AVERAGE CONCENTRA TION FOR WINDROWONDAY 433 1925 

Standard Deviation 1667 

Page 13 0/14 

Data provided by TolTest, Inc. 



Compound 

TETRYL 

TETRYL 

Construction SampleDate DaysOld CrossSection Location Concentration 
Date 

08/1911999 

08/19/1999 

08/19/1999 

08/19/1999 

08/19/1999 

08/19/1999 

10/25/2000 

10/2512000 

10/2512000 

433 1 

3 
5 

Average Concentrationfor Cross Section 
10/2512000 433 2 1 

10/25/2000 3 

10/25/2000 5 

LT476 

LT500 

LT476 

LT476 

LT476 

LT 454 

484 

A verage Concentration for Cross Section 2 469 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 433 476 

Standard Deviation 15 

Page 14 of 14 

Data provided by TolTest, Inc. 

• 

• 

• 



3F
SOIL EXPLOSIVES MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: SWL-TULSA

Lab Code: SWOK Case No.: TOLTEST SDG No.: 44809

MS I QC.
% LIMITS

REC # . REC.
====== ======

112 76-119
116 80-120
112 73-121
114 79-120
110 24-139
115 79-121
115 74-128
113 64-142
115 80-122
113 77-119
116 79-122
114 79-121
115 80-120
118 79-122

•

Matrix Spike - Client Sample NO.: BI~~?43211 0- S·(~f(/-.

SPIKE I SAMPLE 1 MS
ADDED I CONCENTRATION 1CONCENTRATION

I COMPOUND (UG/KG) 1 (UG/KG) I (UG/KG)
1======================== =========1=============1=============
I HMX 7270 I 1190 I 9310
1 RDX 7270 I 1440 9860
I TNB 7270 I 0 8160
I DNB 7270 I 0 8280
I TETRYL 7270 I 0 8030
I NB 7270 I 0 8360
I TNT 7270 I 0 8370
I 4ADNT 7270 I 0 8190
, 2ADNT 7270 1 0 8340
1 26DNT 7270 1 0 8240
1 24DNT 7270 I 0 8410
1 2NT 7270 1 0 8320
1 4NT 7270 1 0 8380
I 3NT 7270 I 0 8540
1 1 _

I SPIKE I MSD MSD I
I ADDED ICONCENTRATION % % I QC LIMITS

COMPOUND I (UG/KG) 1 (UG/KG) REC # RPD #1 RPD I REC.
========================1=========1============= ====== ======1======1======

HMX 1 7620 I 10200 118 9 I 30 176-119
RDX 1 7620 1 10200 114 3 I. 30 180-120
TNB 1 7620 I 8640 113 6 30 73-121
DNB I 7620 I 8720 114 5 30 79-120
TETRYL I 7620 I 8460 111 5 45 24-139
NB I 7620 I 8810 116 5 30 79-121
TNT I 7620 I 8790 115 5 35 74-128
4ADNT I 7620 I 8620 113 5 40 64-142
2ADNT I 7620 I 8800 116 5 40 80-122
26DNT I 7620 I 8760 115 6 35 77-119
24DNT I 7620 I 8880 116 5 35 79-122
2NT I 7620 I 8700 114 4 35 79-121
4NT I 7620 I 8780 115 5 35 80-1201
3NT I 7620 I 8990 118 5 35 79-1221
------ 1 , ·I--~

# Column to be used to flag recovery values

* Values outside of QC limits

RPD: 0 out of 14 outside limits
Spike Recovery: O· out of 28 outside limits

Comments:

page 1 of 1 FORM III

• 

• 

3F 
SOIL EXPLOSIVES MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY 

Lab Name: SWL-TULSA 

Lab Code: SWOK Case No.: TOLTEST SDG No.: 44809 

Matrix Spike - Client Sample NO.: BI~~?43211 0. S·(~f(/-. 

SPIKE SAMPLE I MS MS 1 QC. 
ADDED 1 CONCENTRATION 1 CONCENTRATION % LIMITS 

1 COMPOUND (UG/KG) 1 (UG/KG) 1 (UG/KG) REC # . REC. 
1======================== =========1=============1============= ====== ====== 
1 HMX 7270 1 1190 1 9310 112 76-119 
1 RDX 7270 1 1440 9860 116 80-120 
1 TNB 7270 1 0 8160 112 73-121 
1 DNB 7270 1 0 8280 114 79-120 
1 TETRYL 7270 1 0 8030 110 24-139 
1 NB 7270 1 0 8360 115 79-121 
1 TNT 7270 1 0 8370 115 74-128 
1 4ADNT 7270 1 0 8190 113 64-142 
1 2ADNT 7270 1 0 8340 115 80-122 
1 26DNT 7270 1 0 8240 113 77-119 
I 24DNT 7270 1 0 8410 116 79-122 
1 2NT 7270 1 0 8320 114 79-121 
1 4NT 7270 1 0 8380 115 80-120 
I 3NT 7270 1 0 8540 118 79-122 
1 1 __________________ _ 

1 SPIKE 1 MSD 
1 ADDED 1 CONCENTRATION 

COMPOUND 1 (UG/KG) 1 (UG/KG) 
========================1=========1============= 

HMX 1 7620 1 10200 
RDX 1 7620 1 10200 
TNB 1 7620 1 8640 
DNB 1 7620 1 8720 
TETRYL 1 7620 1 8460 
NB 1 7620 1 8810 
TNT 1 7620 1 8790 
4ADNT 1 7620 1 8620 
2ADNT 1 7620 1 8800 
26DNT 1 7620 1 8760 
24DNT 1 7620 1 8880 
2NT 1 7620 1 8700 
4NT 1 7620 1 8780 
3NT 1 7620 1 8990 

1 1 

# Column to be used to flag recovery values 

* Values outside of QC limits 

RPD: o out of 14 outside limits 
Spike Recovery: o . out of 28 outside limits 

Comments: 

page 1 of 1 FORM III 

MSD 
% 

REC # 
====== 

118 
114 
113 
114 
111 
116 
115 
113 
116 
115 
116 
114 
115 
118 

1 
% 1 QC LIMITS 

RPD #1 RPD 1 REC. 
======1======1====== 

9 1 30 176-119 
3 I. 30 180-120 
6 30 73-121 
5 30 79-120 
5 45 24-139 
5 30 79-121 
5 35 74-128 
5 40 64-142 
5 40 80-122 
6 35 77-119 
5 35 79-122 
4 35 79-121 
5 35 80-1201 
5 35 79-1221 

--- --- --- ___ ·I--~ 
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APPENDIXJ

BACKFILL GRID LOCATION DRAWINGS

FIGURE
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APPENDIXJ 

BACKFILL GRID LOCATION DRAWINGS 
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Removal and Bioremediation of MFA Material 
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LEGEND

WINDROW 636 (BOnOM LAYER) 1/14/99
WINDROW 69 (TOP LAYER) 2/17/99

WINDROW 637 1/24/99
(12" DEEP)

WINDROW 629 1/15/99

WINDROW 615

WINDROW 626 1/19/99
(3' DEEP)

WINDROW 620 1/20/99
TOP LAYER (2' DEEP)

WINDROW 625 1/15/99
(3' DEEP)

WINDROW 617

~
~
~

WINDROW 632 1/15/99
BOnOM LAYER (2' DEEP)

WINDROW 697 (2.0' DEEP)
FOR GRIDS 61, 2 &< 3.
A THIN LAYER WAS SPREAD ON
TOP OF WINDROW 637 FOR
GRIDS #13 &< 14 AND GRIDS 122
THROUGH 127.

~ WINDROW '192

[[]]]]] WINDROW #198

mill DECONTAMINATED ROCKS

mID
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©
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~
SCALE
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e.

AS OF 12/00

FULL-SCALE
BIOREM EDIATION
OPERATIONS
NSWC CRANE
CRANE, IN

FILE NAMEl MFAC1-l.DWG

FIGURE J 1
BACKFILL LOCATIONS

MINE FILL A BUILDING 153/154
PAGE 1 OF 4

DIJG DATE' 10/27/00

MORRISON KNUDSEN CORPORATION
ENVIRONNENTAL SERVICES

NOTES,

1. GRID LOCATIONS ARE
APPROXIMATE BASED ON
FIELD MEASUREMENTS.

2. WINOROW #36 nLLED NW SWALE
TO LEVEL OF 24" BELOW
SURROUNDING TOPOGRAPHYa

HIGHWAY H-17 

---

M.H.-JJ9 

@ 

o 20 40 60 80 FEET 

~ 
SCALE 

NOTES: 

1. GRID LOCATIONS ARE 
APPROXIMATE BASED ON 
FIELD MEASUREMENTS. 
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D BUILDING 

+ -I- STEAM UNE 

RAILROAD 

GRID BOUNDARY 

-- - - ------ SWAlE 

@ MAN HOLE 

69 GRID NUMBER 

LeM. LIGHTNING MAST 

® WINDROW DIMENSION 
LOCATION 

UNIFORM GABION 
(RIPRAP) 

I~~o~g #2 ( 12") STONE 

tZ-Z:;:i WINDROW 636 (BOnOM LAYER) 1/ 14/ 99 
--- WINDROW #9 (TOP LAYER) 2/ 17/ 99 

K~0J 
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I111111 11 

~~ 

11 1111 11 1 

IB38 

WINDROW 637 1/ 24/ 99 
(12" DEEP) 

WINDROW #29 1/ 15/ 99 

WINDROW #26 1/ 19/ 99 
(3' DEEP) 

WINDROW #20 1/ 20/ 99 
TOP LAYER (2 ' DEEP) 

WINDROW #25 1/ 15/ 99 
(3' DEEP) 

WINDROW #17 

WINDROW #15 

WINDROW #32 1/ 15/ 99 
BOnOM LAYER (2' DEEP) 

WINDROW #97 (2 .0' DEEP) 
FOR GRIDS HI, 2 &< 3. 
A THIN LAYER WAS SPREAD ON 
TOP OF WINDROW #37 FOR 
GRIDS 613 &< 14 AND GRIDS 122 
THROUGH 127. 

WINDROW ',92 

WINDROW #198 

DECONTAMINATED ROCKS 

2. WINOROW #36 nLLED NW SWALE 
TO LEVEL OF 24" BELOW 
SURROUNDING TOPOGRAPHY 

FULL-SCALE 
BIOREM EDIATION 
OPERATIONS 
NSWC CRANE 
CRANE, IN 

MORRISON KNUDSEN CORPORATION 
[NVIRONNENTAL SER VICES 



LEGEND

~ .~I~I~
~ -I- -I-- STEAM LINE

WINDROW 93, 98

WINDROW 194, 195, 197

WINDROW 101, 102

WINDROW 92, 101, 102

WINDROW ~38

1/29/99

WINDROW * 16 1/25/99
(2' DEEP)

WINDROW #18
1/26/99 (3' DEEP)

WINDROW *19
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