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1.0 Introduction

Black & WVeatch Special Projects Corp. (BVSPC) was tasked as part of a U.S.
Environmental Protection Agency (USEPA) Alternative Remedial Contract Strategy (ARCS)
contract to research onsite analytical methods for determining concentrations of 2,4,6-
trinitrotoluene (TNT) and hexahydro-1,3,5-trinitro-1,3,5-triazine {(RDX) in a composted medium.
Compost samples were collected from Umatilla Army Depot Activity (UMDA), Hermiston,
Oregon, during Phase II of the Explosives Washout Lagoons soil remediation; from SUBASE
Bangor, Washington, during Site D remediation; and from Crane Naval Surface Warfare Center
(NSWC), Crane, Indiana, during pilot scale testing. This report compares the EnSys and
DTECH™ onsite analytical methods by assessing their accuracy, precision, flexibility, analysis
time, sample size, skill level, and costs. The EnSys method (SW-846 Method 8510 and Method
8515) is a colorimetric method modified from research performed by the Cold Regions Research
and Engineering Laboratory (CRREL) (Jenkins 1990 and Jenkins and Walsh 1991). DTECH
(SW-846 Method 4050 and Method 4051) is an immunoassay method.

1.1 Site History

1.1.1 Umatilla Army Depot Activity

UMDA was established as an Army ordnance depot in 1941 for the storage and handling
of munitions (Figure 1-1). From the 1950s until 1965, UMDA operated an onsite explosives
washout plant that processed munitions to remove and recover explosives. Operation of the plant
included flushing and draining the explosives washout system. Wastewater from this operation
was discharged through an open metal trough into two unlined infiltration basins known as the
Explosives Washout Lagoons.

The Explosives Washout Lagoons were characterized as a potentially hazardous site in
an initial installation assessment more than 15 years prior to this report. In 1981, a plume of
RDX encompassing approximately 45 acres was identified in the shallow groundwater aquifer,
apparently resulting from discharges to the lagoons. Subsequent investigations confirmed the
presence of explosives in soil and groundwater at the site.

During Phase I of the Explosives Washout Lagoons soil remediation, soil from the
lagoons, berms, trough, building, and surrounding areas was removed according to a pre-
established grid system by the U.S. Army Corps of Engineer's (USACE) contractor, Wilder
Environmental (Wilder) (Figure 1-2). The risk-based cleanup level for TNT and RDX in UMDA
lagoon soils is 30 mg/Kg. Soil with a concentration of TNT or RDX above the cleanup level
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was excavated and stockpiled onsite in a containment structure in preparation for Phase 1l
remediation. Several onsite and fixed laboratory analytical methods were used to determine TNT
and RDX concentrations in the soil in addition to SW-846 Method 8330 laboratory analysis. A
description and comparison of these analytical methods is presented in Onsite Analytical
Technologies for Explosives Compounds in Soil; Umatilla Army Depot (BVSPC, 1997).

Phase II remediation of the Explosives Washout Lagoon soil consisted of composting the
stockpiled soil. Remediation activities were accomplished by Remediation Services Inc. (BSI).
Approximately 11,000 cubic yards of soil were treated in 14 batches. Explosives contaminated
soil was mixed with amendments consisting of cow manure, sawdust, alfalfa, potato waste, and
chicken manure. Amendments were prepared in 13 cubic yard batches consisting of
approximately 3.25 cubic yards of alfalfa, 3.9 cubic yards of cow manure, 3.25 cubic yards of
sawdust, 1.9 cubic yards of potato waste and 0.7 cubic yards of chicken manure. The amendment
mixture was mixed in a 7:3 ratio with contaminated soil from the Explosives Washout Lagoons.
Production composting in approximately 810 cubic yard batches began in June 1995 and was
completed in August 1996. The EnSys and DTECH onsite analytical methods were used by BSI
during the trial test and production phase operations. BVSPC conducted additional independent
onsite and fixed laboratory analyses as part of USEPA oversight requirements and as part of the
data collection effort for this report.

1.1.2 SUBASE Bangor

SUBASE Bangor is a currently active military installation serving the Pacific Submarine
Fleet and associated U.S. Navy vessels. Site D is a former ordnance disposal area. The primary
disposal practice consisted of burning and detonating ordnance on the site. Site D served as the
principal area for ordnance burning and detonation at SUBASE Bangor from 1946 until 1963
when these activities were transferred to another site. Sporadic use of the area for these types
of activities probably occurred as late as 1965. Between 1944 and 1957, sludge from tanks used
during steam cleaning of projectiles was also disposed of at Site D. However, it is unclear if
these sludges were burned or buried. Onsite locations of waste disposal included a small arms
incinerator, a trench, and smaller burn areas or mounds. Identification of contamination in
surface soils at Site D during the Remedial Investigation/Feasibility Study (RI/FS) included some
of the earliest known application of onsite analytical methods for explosives (Craig, et.al. 1993),

Bioremediation activities for Site D, F and A soils were accomplished by Foster Wheeler
Environmental Corporation (Foster Wheeler). Explosives contaminated soil was mixed with
amendments consisting of cow manure, alfalfa, wood chip, potato waste, and apple pumice. Each
6-foot by 14-foot by 250-foot windrow consisted of 131 cubic yards of soil, 126 cubic yards of
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manure, 90 cubic yards of alfalfa, 90 cubic yards of wood chips, and 90 cubic yards of potato
waste/apple pumice mixwre. The pilot scale work indicated that Site D soils would take
approximately 60 days to achieve cleanup levels. The EnSys onsite analytical method with the
compost modifications developed from UMDA Explosives Washout Lagoons soils remediation
activities was used to guide onsite remedial activities and laboratory confirmation sampling and
analyses at SUBASE Bangor.

1.1.3 Crane NSWC

Crane NSWC 1s currently an active military facility. Mine Fill A (MFA) is an active cast
loading area, which began operating in 1942. The MFA site is currently used for the loading and
manufacturing of bombs and the renovation, rework, and demilitarization of munitions. TNT and
RDX contamination at this site is associated with the exhaust and wastewater disposal systems.
A particulate abatement system was installed in the 1970s and there is currently a carbon
absorption system for wastewater treatment. Prior to the installation of these systems, the roof
of the building near the exhaust ventilation system had to be washed down, and contaminated
wash water ran into nearby ditches and creeks. Soils and sediments surrounding the MFA are
contaminated with explosives, primarily RDX and TNT.

Bioremediation has been selected as the remediation method for this and other sites at
Crane NSWC. A pilot scale test using MFA soils was conducted to determine which mix design
would be most effective in remediating Crane NSWC soils. The pilot test was conducted by
Morrison Knudsen (MK). Samples were collected from three different mix designs, with the
following compositions (by volume):

Mix Design #4 Mix Design #5 Mix Design #8
22.5% cow manure 25.75% turkey manure 7% chicken manure
3.25% chicken manure 10.75% potato waste 10% potato waste
10.75% potato waste 19.25% alfalfa 48% straw

19.25% alfalfa 19.25% sawdust 10% cow manure
19.25% sawdust 25% soil 25% soil

25% soil

1.2 Objectives

Onsite and laboratory analyses of compost media from UMDA, SUBASE Bangor, and
Crane NSWC were conducted to characterize explosives concentrations, ensure that cleanup
requirements were being met, and to compare the accuracy, ease of use, and cost of two separate
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onsite analytical methods for future explosives remediation activities. Use of onsite techniques
to determine explosives concentrations onsite will minimize fixed laboratory analytical costs. It
will also substantially reduce the time interval between sample collection and the availability of
analytical results, thus facilitating the decision making process.
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2.0 Methodology

2.1 Sampling

2.1.1 UMDA

UMDA compost samples were collected on the first day after the stockpiled soil from the
Explosives Washout Lagoons was mixed with the composting amendments. The samples are
referred to as Day 0 samples. The compost treatment at UMDA consisted of one large pile,
approximately 165 feet by 55 feet by 7 feet. Samples were collected from random locations
along the sides and top of the pile at a depth ranging from 6 inches to 1 foot below the surface.
Samples for the onsite analytical comparison were collected from Batch 10 and Batch 11.

Samples were collected in plastic bags and thoroughly mixed; however, due to the nature
of the composting media, the sample material was very heterogeneous. BVSPC extracted the
samples with acetone and prepared two splits of the extract. Extract splits were prepared rather
than compost splits to minimize the sample heterogeneity. The first extract split was sent to the
CRREL for explosives analysis using methods similar to SW-846 Method 8330 High
Performance Liquid Chromatography (HPLC). The remaining extract split was retained for onsite
analysis using the DTECH and EnSys methods. When preparing samples for extraction and
analysis, large pieces of amendments, including straw, potato pieces, and manure were excluded.
Laboratory and onsite analysis results are included in Appendix A. The modified SW-846
Method 8330 laboratory procedure is included in Appendix B.

2.1.2 SUBASE Bangor

Seil from Site D at SUBASE Bangor was composted in windrows, approximately 6 feet
by 14 feet by 250 feet. Samples were collected on the first day after all of the amendments were
added and the windrow had been mixed. Approximately 10 samples per batch were collected
along the sides of each windrow at a depth ranging from 6 to 12 inches below the surface of
composting material. Samples were collected from Batch 1, Batch G and Batch H.

Samples were collected in plastic bags and thoroughly mixed; however, due to the nature
of the composting media, the sample material was very heterogeneous. BVSPC extracted the
samples with acetone and prepared two splits of the extract. Extract splits were prepared rather
than compost splits to minimize sample heterogeneity. The first extract split was sent to CRREL
for explosives analysis as described in Section 2.1.1 and Appendix B. The remaining extract split
was used for onsite analysis using the DTECH and EnSys methods. When preparing sample
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extracts for analysis, large amendments, including straw, potato pieces, and manure, were
excluded. Laboratory and onsite analysis results are included in Appendix A.

2.1.3 Crane
During the pilot test, soil from the MFA was incorporated into €ach of the mix designs.

Each windrow consisted of a different mix design. MK collected all compost samples at Crane
NSWC. Samples were collected in plastic bags and thoroughly mixed. BVSPC collected
compost from the MK sample and extracted the samples with acetone. Two extract splits were
prepared. The first extract split was sent to QST Laboratory for explosives analysis as described
in Section 2.1.1 and Appendix B. The remaining extract split was used for onsite analysis. As
a quality assurance check on the commercial laboratory, splits from six extracts were also shipped
to CRREL for explosives analysis. A comparison between the CRREL and QST Laboratory
results is presented in Appendix C. When preparing sample extracts for analysis, large
amendments, including straw, potato pieces and manure were excluded. Laboratory and onsite
analysis results are included in Appendix A.

2.2 Onsite Analysis

Manufacturer's instructions for both onsite analytical methods are provided in Appendix
B. This section describes the general onsite analytical procedures and any modifications to the
general procedure required in order to use these methods for compost analysis.

2.2.1 Extraction

To minimize the inherent heterogeneity of the compost media, splits of the same extract
were used to perform all EnSys and DTECH onsite analysis and laboratory explosives analysis.
In order to provide the required extract volume for both the onsite analytical methods and the
laboratory method, the volume of compost and acetone used for extraction was increased.
Twenty grams of compost was extracted using 100 mL of acetone. The EnSys method
instructions require 10 grams of sample and 50 mL of acetone for extraction while DTECH
requires 4.5 grams of sample and 9 mL of acetone. The EnSys method did not require any
calculation adjustments as a result of the extraction modification because the ratio of sample to
acetone was not modified. Working in consultation with the DTECH manufacturer, it was
determined that a correction factor of 2.78 was required to account for the different sample to
acetone ratio resulting from the extraction modification. The concentrations obtained using the
DTECH method were multiplied by this correction factor in order to obtain the DTECH results.
Laboratory explosives results were reported in mg/L and were converted to mg/Kg based on the
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weight of sample and volume of acetone used during the modified extraction. Appendix A
presents all onsite analytical and laboratory resuits.

2.2.2 DTECH Method

DTECH TNT (SW-846 Method 4050) and RDX (SW-846 Method 4051) immunoassay
products can be used for both soil and water analysis. The soil detection range without dilutions
is from 0.5 mg/Kg to 5.0 mg/Kg for TNT and from 0.5 mg/Kg to 6.0 mg/Kg for RDX. The
correction factor required for the extraction modification changed the detection limits to 1.4
mg/Kg to 13.9 mg/Kg for TNT and 1.4 mg/Kg to 16.7 mg/Kg for RDX. These ranges can be
expanded with prepackaged 10:1, 100:1, 1,000:1, and 10,000:1 dilution kits. The general
procedure for DTECH TNT and RDX onsite analysis 1s:

. Extract TNT/RDX using acetone. The extract can be used for both TNT and RDX

analyses.

. Perform serial dilution of the extract with acetone, if necessary.

. Transfer extract to water-based solution.

. Prepare reference solution.

. Filter both the extract and reference solution through the membrane containing the
TNT or RDX antibody.

. Flush the membranes with wash solution.

. Add a color solution.

. When the reference absorbance reaches a range of 220 to 250 for TNT and a

range of 320 to 350 for RDX, read the color development of sample membrane
relative to the reference membrane using the DTECHTOR, or after approximately
10 minutes, use the provided color chart to determine the concentration range
based on color development.

As shown above, DTECH results can be obtained in two ways. When the provided color
chart is used, the reference side of the test is matched to a reference color on the color chart.
The sample side of the test is then compared to the color chart to determine the concentration
range. However, the colors printed on the chart tend to have a gray tint relative to sample color
development and do not effectively match the color of the sample and reference, creating a high
degree of subjectivity. Also, the DTECH method is temperature dependant. BVSPC observed
that the test developed in a shorter period of time as field conditions became warmer. During
these warmer conditions, the reference side of the test developed fully in less than 10 minutes.
However, the sample side continued to develop, leading to a smaller absorption difference
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between the two sides. Therefore, use of the color chart at the specified 10 minute interval may
lead to inaccurate readings depending on ambient temperature.

The alternate method for obtaining DTECH results is to use the DTECHTOR to read the
difference in absorbance between the sample and reference. The DTECHTOR is a reflectometer
that measures the absorbance of the reference and sample colors and displays the percent
difference between the two sides of the test. This difference corresponds to a specific
concentration range provided by DTECH. Use of the DTECHTOR increases the accuracy of
results because each test is read at the proper development stage, regardless of development time.
In addition, the subjectivity of reading the color chart is eliminated. BVSPC utilized the
DTECHTOR during onsite analysis.

The DTECH method does not include controls or standards. Therefore, there is no check
to ensure that the test is working properly. On some tests, the reference side developed
extremely slowly or not at all. Theoretically, the same phenomenon could occur on the sample
side of the test. If this occurred, the underdeveloped sample would result in a high reading.

DTECH did not provide any extract cleanup steps for use with the onsite analytical
method in the event that the extract is discolored. The acetone extraction process in composted
media will also remove humic material and other organic compounds present in the amendments.
Therefore, extracts from the compost material were much darker than typical soil extracts.
UMDA compost extracts typically had a greenish-brown tint. SUBASE Bangor compost extracts
were typically dark green. Crane NSWC compost extracts were brown; however, because of the
relatively high explosives concentrations Crane NSWC samples were diluted at least 20:1. In
these samples, most of the compost amendments related color was diluted out prior to analysis.
These color variations reflect the different composting amendments used at the sites. When
typical soil extracts are filtered through the DTECH membrane, the membrane remains white
until the color solution is added. When the compost extracts were filtered through the DTECH
membrane, brown or green staining occurred. This staining of the membrane may effect the test
results.

2.2.3 EnSys Method

The EnSys TNT (SW-846 Method 8515) and RDX (SW-846 Method 8510) tests are
commercially available colorimetric methods used for soil analysis. Additionally, a
preconcentration step has been developed which allows the EnSys product to be used to analyze
water sampleé. However, this preconcentration step is not part of the EnSys product (Jenkins,
Thorne, and Walsh 1994). The detection range for TNT and RDX in soil is from 1 mg/Kg to
30 mg/Kg.
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2.2.3.1 EnSys TNT Method. The general procedures for EnSys TNT testing are:
. Analyze control provided with the product.
. Air dry sample to less than 10 percent moisture. This step is not required but
increases the accuracy of results.
. Weigh sample.

. Extract TNT and RDX from soil using acetone. The sample extract may be used
for both TNT and RDX analysis.

. Dilute extract with acetone, if necessary.

. Filter into sample cuvette.

. Read absorbance (Abs,,) with spectrophotometer.

. Add developer solution and shake.

. Read absorbance (Absg,,,) With spectrophotometer.

. Calculate concentration.

EnSys TNT results for soil and water are normally calculated using the following equation:

(ADSgayp - 2(Absy)
0.0323

TNT (mglKg) =

Using this equation, the initial absorbance is multiplied by two and subtracted from the
final absorbance to eliminate background interference caused primarily by humic material. It is
this background interference that necessitated a cleanup step for analysis of compost media. The
response factor of 0.0323 is an experimentally derived correlation between the absorbance reading
for TNT and the concentration of TNT in the sample.

Prior to full scale remediation, UMDA compost trial testing was conducted. The standard
EnSys TNT onsite analysis was preformed during the compost trial test. Onsite analytical results
were consistently low when compared to fixed lab SW-846 Method 8830 results for the trial test
samples, with linear regression slopes of 0.33 for TNT and 0.23 for RDX (Appendix D). This
low bias was attributed to the color interference in the extract resulting from organic compounds
in the compost amendments. The initial color in the extract resulted in a high initial absorbance
reading which lead to a low onsite analytical result. Samples of the UMDA compost were sent
to EnSys for additional study. EnSys developed an extract cleanup step for the TNT compost
analysis. Based on recommendations from the EnSys manufacturer, the standard TNT analysis
method was modified as follows:

. After extraction, draw up 15 mL of deionized or tap water and 5 mL of extract

and mix in the syringe.
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Place a Porapak Rdx column in the vacuum apparatus {See Appendix B for
figure). '

Prime column by drawing 15 mL of acetone followed by 30 mL of deionized or
tap water through the column.

Filter sample extract from the syringe into the column using syringe filters

provided in the EnSys test kits. Do not allow column to run dry between acetone,

water, and sample extract/water mixture.

Wash column with 15 mL of a 25 percent acetone and 75 percent water solution.
Remove column from the vacuum.

Elute TNT from the column using 25 mL of acetone.

Collect eluant in spectrophotometer cuvette.

Read initial absorbance (Abspyr)

Add developer and mix.

Read final absorbance (Absg,yp)-

Calculate concentration using the standard equation shown above.

Multiply resulting value by 5.

The standard method calculation is multiplied by S to calculate the compost concentration

when the described modification is used. The factor of 5 is experimentally derived to take into

account the initial dilution of extract with water and the percent of TNT remaining in the Porapak
Rdx column after elution. The modification to the standard EnSys method raised the lower
detection limit from 1 mg/Kg to 5 mg/Kg and the upper detection limit from 30 mg/Kg to 150

mg/Kg.

2.2.3.2 EnSys RDX Method. The general procedures for EnSys RDX testing are:

Analyze control provided with product.

Air dry sample to less than 10 percent moisture. This step is not required but
increases the accuracy of results.

Weigh sample.

Extract TNT and RDX from soil using acetone. The sample extract may be used
for both TNT and RDX analysis.

Dilute extract with acetone, if necessary.

Filter through an ion exchange resin (alumina A column) to remove nitrates.
Add acetic acid.

Combine contents of Nitrover powder pillow with water.

Pour sample and acetic acid into zinc syringe.
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. Replace syringe plunger and invert twice to mix.

. Quickly filter into the Nitrover powder pillow and water solution. (This is a
critical step and should be performed in less than 30 seconds.)

. Shake for 30 seconds and allow color development for 10 to 15 minutes.

. Filter into cuvette.

. Read absorbance (Absg,,p) With spectrophotometer.

. Calculate concentration.

Standard EnSys RDX results are calculated using the following equation:

(AbSgap - 0.014)

RDX (mglKg) = 0.05%5

The adjustment factors included in the equation are experimentally derived correlations between
the RDX absorbance reading and the concentration of RDX in the sample.

The initial color in the compost extracts also affected the RDX results during the Umatilla
trial test. EnSys developed a carbon cleanup step for RDX analysis. The extract is run through
a carbon column prior to beginning the EnSys analysis. Some of the RDX in the extract is
absorbed by the carbon column. Therefore, the standard EnSys RDX equation must be multiplied
by 1.1 to calculate the RDX concentration in compost if a carbon cleanup step is used. The
modification to the standard EnSys method increases the lower detection limit from 1 mg/Kg to
1.1 mg/Kg and the upper detection limit to 33 mg/Kg.

The cleanup steps described above significantly reduced the interference from the compost
matrix. However, these steps also increased the time required to perform the onsite analysis,
especially for the TNT analysis. Time requirements for the onsite analytical methods are
discussed further in Section 2.4. No additional difficulties were encountered at UMDA or Crane
NSWC as a result of the implementation of the extract cleanup step. However, at SUBASE
Bangor, it was difficult to filter the original sample extract and water mixture into the Porapak
Rdx column. Filters would often clog, and up to eight filters were used with some samples.
Chlorophyil was suspected to be the cause of clogging in of the dark green SUBASE Bangor
extracts. No other problems were encountered at SUBASE Bangor as a result of the method
modification.

2.3 Analysis Flexibility and Quality Assurance/Quality Control (QA/QC)
Both the DTECH and EnSys methods can be used for single sample or batch type
analysis. The DTECH product provides sufficient materials for four tests. A reference solution
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is utilized with each sample. However, control samples are not provided with the product.
Generally, up to eight tests (two packaged kits) could easily be conducted at one time by a single
analyst.

EnSys analysis can be conducted in batches of up to six or seven samples. The most
efficient way to conduct the EnSys analysis is in an assembly line manner, where single samples
are continuously being prepared and analyzed. EnSys provides a TNT and RDX control sample
with the onsite analytical package. The standard EnSys TNT and RDX onsite analytical packages
provide sufficient material to analyze 19 samples and one control sample. A control sample
should be run prior to sample analyses. The standard soils analysis package does not provide the
materials required for the extract cleanup steps. These materials were obtained separately for this

evaluation process.

2.4 Analysis Time

DTECH requires between 1.5 to 2 hours to extract and analyze an average batch of eight
samples for both TNT and RDX. Analyzing less samples per batch does not significantly reduce
the analysis time.

The standard EnSys method requires approximately 40 to 50 minutes to extract and
analyze 10 samples, not including the recommended drying step. Depending on the sample
moisture content, air drying of samples can require up to 24 to 48 hours. After extraction, a
single TNT sample can be analyzed in approximately 7 to 8 minutes while 10 RDX samples can
be analyzed in approximately 50 minutes. The cleanup steps required for the compost media add
approximately 5 minutes per TNT sample and 2 to 3 minutes per RDX sample, assuming only
one analyst is present. Working in a production mode, an additional analyst can significantly
reduce the amount of time required to process and analyze the samples.

2.5 Sample Size and Solvent Solution

Compost material is heterogeneous by its very nature. This heterogeneity can be
minimized by collecting a representative sample and thoroughly homogenizing the sample prior
to analysis. The larger the amount of media tested, the more representative the result. The
drawback associated with using more sample material is that more extraction solvent must be
used during the extraction step which will require proper disposal. DTECH products require 4.5
grams of media (soil or compost) and 9 mL of acetone for the extraction step. EnSys products
require 10 grams of media (soil or compost) and 50 mL of acetone for the extraction step. The
cleanup step produces an additional 85 mL of liquid waste consisting of a mixture of acetone and
water,
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For this study, 20 grams of compost were extracted with 100 mL of acetone to provide
enough extract for both onsite and laboratory analysis. Prior to implementing this modification,
both manufacturers were contacted to ensure that the change would not affect the analytical
results. The EnSys method did not require any calculation adjustments as a result of the
extraction modification because the ratio of sample to acetone was not modified. A correction
factor of 2.78 was required with the DTECH method to account for the different sample to
acetone ratio resulting from the extraction modification.

2.6 Skill Level

The DTECH method requires less training than the EnSys method. Detailed, easy to
follow instructions are provided. All reagents are premeasured and liquids are transferred with
eyedroppers and standardized pipettes. The DTECH method was not modified for the compost
media.

The EnSys method is slightly more difficult than the DTECH method and may require
minimal initial training. EnSys personnel will provide telephone assistance for any questions that
arise prior to or during analysis. Acetone and sample media must be measured and weighed for
the extraction step and the sample volume must be measured from the extraction jar. The
remaining steps in the standard method involve the use of prepackaged reagents. Prepackaged
dilutions are not available. If a sample must be diluted, the analyst must properly calculate and
measure the correct dilutions. EnSys will provide instructions and detection ranges for various
dilution ratios. Detailed instructions for both the TNT and RDX analysis are provided. The

modification for the compost media requires additional steps, but does not require additional
skills.

2.7 Cost

The DTECH onsite analysis product contains three separate kits, an extraction kit which
costs approximately $25, and TNT and RDX kits, each costing approximately $100. Dilution
bottles were provided for this project at no charge. Each kit contained all material and equipment
to process four samples. A total cost per sample of $60 will provide both TNT and RDX onsite
analytical results. The DTECHTOR can be purchased for approximately $300. For ease of use
and accuracy, BVSPC recommends using the DTECHTOR.

An EnSys TNT soil test kit costs $410 for 20 samples. A 20 sample RDX test kit can
be purchased with or without extraction jars, for $500 and $450, respectively. The acetone
required for the extraction is not provided. Reagent grade acetone is not required for the EnSys
onsite analysis procedure. The approximate total cost per sample of $45 will provide both RDX

Compost Field Sereening Technologies 2'9 December 4, 1997
UMDA, SUBASE Bangor, and CRANE NSWC TI370cmpst\00] wps2-9



and TNT soil results. The Hach spectrophotometer, balance, and cuvettes can be rented for $160
per day or $400 per week and are required to perform the analysis. The spectrophotometer and
balance can also be purchased for $1,700 and $150, respectively.

Additional equipment and supplies are required for EnSys compost analysis. TNT
compost analysis requires a vacuum flask and miscellaneous glassware ($50), a vacuum pump
(820 for a hand pump or $140 for a peristaltic pump), and porapak Rdx cartridges ($6 each).
The only additional material required for RDX analysis is carbon columns ($2 each).

The per sample costs presented above do not include operator labor. In addition, unusable
test results must also be considered when determining the cost per sample. Each dilution requires
a separate test. Therefore, if concentrations are unknown and a series of dilutions are conducted
on a single sample, there may be numerous unusable tests, which would increase the actual cost
of usable sample results. DTECH has a relatively low quantification range and upper detection
limits, which results in a relatively low probability of obtaining a quantifiable concentration
without dilution. EnSys has a somewhat larger range, which reduces the probability that a
sample will require initial dilutions. DTECH and EnSys quantification ranges cover
approximately one order of magnitude. Generally, intensity of the red coloration in the extract
provides a good indication of the concentration of TNT in the sample. However, the red color
indicating TNT concentrations can be masked by the color of extracted organic material
associated with the compost media. There is no color indication relating to RDX concentrations
in the extracts.

2.8 Additional Considerations

DTECH requires minimal set up time and space to process the samples, with a 3-foot by
3-foot area being required. All kits are packaged together and easily transportable, but there is
a significant amount of packaging material that requires disposal. This product requires no
electricity or refrigeration. However, the materials and the test itself become relatively unstable
at temperature extremes. DTECH materials can be stored for approximately one year at 38°F,
nine months at 75°F, and two weeks at 100°F. DTECH materials should not be frozen.

EnSys requires a working area of approximately 3-foot by 6-foot to run the test
efficiently. The Hach spectrophotometer is either battery or electrically powered, so a constant
power source is not required. For the compost media modification, a peristaltic pump was used
in the TNT analyses. If electricity is not available, a hand pump can be used to generate the
necessary vacuum. Room temperature storage is recommended, but not required. The Hach
spectrometer can operate in temperatures ranging from 40°F to 100°F. The EnSys method
produces more laboratory waste than the DTECH method. This waste is primarily plastic
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syringes and filters. Deionized water and acetone are required for cleaning the cuvettes and
compost cleanup steps, and these wastes must be properly disposed of.
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3.0 Onsite Analytical Comparison

3.1 Results |

All onsite analytical and CRREL/QST results for the UMDA, SUBASE Bangor, and Crane
NSWC compost samples are summarized and presented in Appendix A. Laboratory explosives
results were used as a baseline to evaluate the accuracy of onsite analytical results.

The results from the three sites were evaluated separately because of the range of explosives
concentrations evaluated and the different environmenta) settings at each site. UMDA is in an
arid setting with minimal soil development in granular strata. SUBASE Bangor is in a wet
climate with soils containing a high organic content. Crane NSWC is located in a climate similar
to SUBASE Bangor. However, the geology at Crane NSWC is primarily karst with soils
resulting from weathered limestone.

Onsite analytical results were also evaluated for the combined data set of UMDA, SUBASE
Bangor, and Crane NSWC. By examining the overall, non-site specific TNT and RDX data, a
larger data set was available to facilitate a general assessment of screening method results.

3.2 Accuracy

Accuracy is a measure of bias in the testing and analytical procedures. The closer a
measured value is to the true value, the more accurate the measurement. For comparison of
onsite analytical concentrations, laboratory concentrations were considered to be the "true value",
or baseline concentration.

The accuracy of the onsite analytical concentrations was estimated by three separate methods.
One method compared the relative percent difference (RPD) between the laboratory concentration
and the concentrations of each onsite analytical method. The second method compared the ratios
of the onsite analytical results and the laboratory results. A third method utilized linear
regression plots to compare the onsite analytical concentrations to the laboratory concentration.
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3.2.1 Relative Percent Difference
The RPD between the laboratory concentrations and the onsite analytical concentrations was

calculated by:

D - D
RPD = —— 24100
D+ D

1"
2
Where: RPD = relative percent difference

D, = onsite analytical concentration
D, = laboratory concentration

Using this comparison method, the closer the RPD value is to zero, the closer the onsite
analytical and laboratory concentration values and the more accurate the onsite analytical resuits.
A positive RPD indicates that the onsite analytical concentration was higher than the laboratory
concentration. A negative RPD indicates that the onsite analytical concentration was lower than
the laboratory concentration.

An acceptable range for RPD values was established based on the results and
recommendations presented by CRREL (Grant, Jenkins, and Mudambi 1996). The CRREL report
evaluated the results of QA and QC laboratory data from various USACE projects. Ratios (QA
laboratory results / QC laboratory results) from 0.25 to 4.00 were recommended as an acceptable
range for SW-846 Method 8330 validation purposes. It should be noted that the CRREL Report
compared SW-846 Method 8330 results from various laboratories. In this study, BVSPC is
slightly modifying this procedure by comparing onsite analytical and laboratory data. The EnSys
onsite analytical method is a colorimetric procedure, while the DTECH onsite analytical method
is an immunoassay procedure. Additionally, the laboratories modified the standard SW-846
Method 8330 HPLC procedure to analyze an acetone extract. Therefore, the correlation between
the onsite analytical and laboratory data is expected to be less than correlations observed by
CRREL in their evaluation. However, the recommended acceptance range of from 0.25 to 4.00
was applied by BVSPC as an additional method for evaluating onsite analytical results. A ratio
range of from 0.25 to 4.00 is equivalent to an acceptable RPD range of -120 to +120. Tables 3-1,
3-2, 3-3, and 3-4 present the range, average, and median RPD values and the percent and number
of results outside of the acceptable range for the individual site TNT data sets. Tables 3-5, 3-6,
and 3-7 present comparable data for the RDX data sets. RPD accuracy calculations are in
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Appendix E. The overall range includes the complete range of RPD values encountered from
the lowest negative to the highest positive. Absolute RPD range, average, and median were
calculated using the absolute values of all RPD results. Absolute values were used to eliminate
cancelling errors resulting from the use of both positive and negative RPD values in the average
and median calculations. Both the average and median were included in the data analysis to
provide a clearer representation of the RPD distribution. The average may be biased by a limited
number of relatively high or low values, particularly in small data sets, which may lead to
incorrect assumptions regarding the accuracy of the data. -

Table 3-1 presents the RPD based accuracy values for the UMDA TNT data sets. UMDA
TNT compost Batches 10 and 11 were evaluated separately and as a combined data set. UMDA
TNT results indicate that the EnSys method had the highest overall RPD based accuracy,
corresponding to the lowest absolute RPD average and median values. The highest accuracy was
obtained for the EnSys method Batch 11 analyses. The accuracy of the DTECH method was
consistent for each of the batches and the combined data set. The onsite analytical TNT
concentrations for both methods were generally biased low as compared to laboratory TNT
concentrations. In the EnSys Batch 10 data set, all onsite analytical results were less than the
laboratory results. The EnSys method had one data point outside of the acceptable range while
DTECH did not have any data points out of range.

Table 3-2 presents the TNT RPD values for the SUBASE Bangor, Batch 1 data. Results
from Batch G and Batch H did not contain enough detections to provide statistically useful
information and were therefore not included. TNT RPD based accuracy for the two onsite
analytical methods was essentially identical for the SUBASE Bangor compost. Both methods
had similar averages and medians and both methods had one RPD result above the acceptance
range. Both methods tended to be biased-high as indicated by the number of positive RPD
results compared to negative RPD results. In general, the RPD based accuracies at SUBASE
Bangor were lower than those obtained for the UMDA data sets. This may be explained by the
fact that the cleanup steps were developed for the UMDA compost mix design.

Table 3-3 presents the TNT RPD values for the Crane NSWC TNT data sets. The three mix
designs analyzed at Crane NSWC were evaluated individually and as a combined data set. The
EnSys method had a higher RPD based accuracy than the DTECH method for Mix Design #5
and Mix Design #8. DTECH and EnSys results were similar for Mix Design #4. EnSys had the
highest accuracy in Mix Design #5 followed by Mix Design #8 and Mix Design #4. DTECH
had the highest accuracy in Mix Design #4 followed by Mix Design #8 and Mix Design #5.
Both methods were generally biased high as compared to the laboratory results. No results were
outside the acceptance range. Crane NSWC resuits had the highest accuracy of the three sites
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evaluated. One possible explanation is that Crane NSWC samples had significantly higher
concentrations of TNT, requiring additional dilution. This dilution reduced the intensity of the
compost extract color, and subsequently minimized analytical interference.

Table 3-4 presents the TNT RPD results for the overall data set including UMDA, SUBASE
Bangor, and Crane NSWC data sets. The evaluation of the combined data from all three sites
indicates that the EnSys method had a higher accuracy than the DTECH method.

Tables 3-5 presents the RPD based accuracy values for the UMDA RDX data sets. At
UMDA, EnSys RDX analysis was performed with and without a nitrate removal step. The
results without the nitrate removal step were much better than with the nitrate removal step.
There was a significant amount of error associated with the nitrate removal step data set. A
different type of zinc syringe was provided in the kits that were used during analysis with the
nitrate removal step. The syringe was extremely difficult to use, and significant amounts of zin¢
were lost during removal of the plunger. Filtering through the zinc syringe is a time critical step
and the time required for this step increased significantly when using the different syringes.
Because of the problems encountered by BVSPC during this analysis, EnSys returned to the
original syringe design. The RPD results for the EnSys with the nitrate removal step are shown
in the Table. However, the following discussion addresses only the EnSys RDX without the
nitrate removal step data set.

In general, the EnSys RDX method without the nitrate removal step at UMDA had a higher
accuracy based on RPD results than the DTECH method. The EnSys Batch 10 results were
slightly better than the results from Batch 11. The accuracy of the DTECH method was similar
for both batches. In Batch 10, both methods tended to be biased low. There was no apparent
bias for either method in Batch 11. No RPD results were outside the acceptance range for
DTECH or EnSys.

An evaluation for RDX results from SUBASE Bangor was not performed. There were not
sufficient samples with detectable RDX concentrations to provide statically useful information.

Table 3-6 presents the RDX RPD values for the Crane NSWC data sets. The nitrate removal
step for EnSys RDX analysis was not performed with Crane NSWC samples because of the
relatively high RDX concentrations as compared to anticipated nitrate interference concentrations.
Samples had to be diluted at least 20:1.

Neither method was consistently more accurate for RDX concentrations at Crane NSWC.
EnSys was slightly more accurate for Mix Designs #4 and #8. DTECH was more accurate for
Mix Design #5. Overall, the methods had similar accuracies and the DTECH method had a slight
high bias. The EnSys method showed no apparent bias. Accuracies at Crane NSWC were
similar to accuracies at UMDA.
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Table 3-7 presents the RDX RPD values for the complete data set. Accuracies are similar
for both onsite analytical methods, with EnSys appearing slightly more accurate. No values were
outside the acceptance range for either method.

RPD value distributions are provided as histograms and are presented in Appendix F. The
RPD histograms are divided into 20 cells ranging from -200 to 200. Identical ranges were used
for all histograms to aliow for 2 comparison between the methods.

3.2.2 Ratio Evaluation

The ratios for all onsite analytical and laboratory results pairs were calculated by dividing
the onsite results by the laboratory results as a means of evaluating the accuracy of the onsite
analytical results. Using this comparison method, the closer the ratio is to 1.0, the closer the
onsite analytical and laboratory reported concentrations and the more accurate the onsite
analytical results. A ratio greater than 1.0 indicates that the onsite analytical concentration was
greater than the laboratory concentration. A ratio less than 1.0 indicates that the onsite analytical
concentration was less than the laboratory concentration. A lower standard deviation indicates
less scatter in the data set. All ratio calculations are in Appendix G.

An acceptable range for ratios was established based on the results and recommendations
presented by CRREL (Grant, Jenkins, and Mudambi 1996). In Section 3.2.1, these results were
adjusted and used for evaluation of the RPD results. Because the acceptable RPD range
presented in Section 3.2.1 was calculated directly from the acceptable ratio range, the percentage
of results outside acceptable limits is the same for the RPD and ratio evaluations. Therefore, this
evaluation will not be repeated 1n this section.

Table 3-8 and 3-9 present the maximum, minimum, mean, standard deviation, and median
of the ratio results for TNT and RDX, respectively. Overall, at UMDA, EnSys and DTECH had
very similar TNT accuracies based on mean and median ratio results. Both methods tended to
underestimate the TNT concentrations in the compost. EnSys tended to have a lower standard
deviation, indicating less scatter within the data set. At SUBASE Bangor, DTECH and EnSys
had similar TNT ratio-based accuracies. However, both methods tended to overestimate TNT
concentrations. The scatter within the SUBASE Bangor data sets was greater than at UMDA for
both methods, with EnSys exhibiting less scatter than DTECH. At Crane NSWC, EnSys was
more accurate than DTECH for the Batch 5, Batch 8, and combined TNT data sets. The EnSys
and DTECH ratio results were similar for the Batch 4 mix design. Among the three sites
evaluated, EnSys and DTECH both had the highest accuracies at Crane NSWC. Explanations
for the differences between sites are presented in Section 3.2.1.
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Table 3-9 presents the ratio results for the RDX data sets. As previously discussed, the
UMDA RDX results without the nitrate removal step is the data set being evaluated. At UMDA,
EnSys and DTECH had similar ratio-based accuracies for the overall and Batch 11 RDX data
sets. Ratio results indicated that EnSys was slightly more accurate than DTECH on the Batch
10 data set. Scatter within the data sets was similar for both methods. However, there was
significantly more scatter in the Batch 11 data set for both methods than in the Batch 10 or
complete UMDA data sets. EnSys tended to have a slightly higher accuracy than DTECH in all
Crane NSWC RDX data sets, except for Mix Design 5. Scatter between methods and mixes was
similar. There was no obvious high or low bias for either method compared to laboratory results
at UMDA or Crane NSWC.

3.2.3 Linear Regression

Overall quality of the data can be evaluated using linear regression. Under ideal conditions,
the best fit line would have a slope of 1.0 with a y-intercept of zero and an R? (correlation
coefficient) of 1.0. This condition would occur if all onsite analytical method concentrations
were equal to the corresponding laboratory concentrations. A slope less than 1.0 indicates that
the onsite analytical concentrations are generally lower than the laboratory concentrations. A
slope greater than 1.0 indicates that the onsite analytical concentrations are generally higher than
the laboratory concentrations. The closer the R? value is to 1.0, the better the correlation to the
best fit line, indicating less scatter in the data.
~ Linear regression graphs were also developed to evaluate onsite analyses accuracy. The
graphs present individual onsite analytical method concentrations plotted on the Y-axis and
laboratory explosives concentrations plotted on the X-axis. Due to the large range of values in
the complete data set for all of the sites, linear regression using log transformed data was also
performed. The graphs (Appendix H) contain the best fit line and the best fit line forced through
Zero.

Tables 3-10 through 3-12 contains the linear regression parameters (number of samples,
slope, and R?) for the best fit line forced through zero for both of the TNT and RDX onsite
analytical methods.

Table 3-10 contains linear regression parameters for TNT at all three sites, individually. For
UMDA data, DTECH tended to have a slope closer to 1.0. However, the DTECH data also
contained more scatter within the data sets than EnSys, as observed by the lower R? values. Both
methods had results that were generally lower than the laboratory results as indicated by slopes
that are less than 1.0. At SUBASE Bangor, EnSys results had a slope of 1.03 and less scatter
than the DTECH results. DTECH results had a slope of 0.74. At Crane NSWC, EnSys results
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tended to be more accurate than DTECH results. For all mix designs and the combined Crane
NSWC data set, EnSys results had slopes that were closer to 1.0 than DTECH results. The
DTECH and EnSys R? values were similar for Mix Design #4 and Mix Design #8. However,
the EnSys R? value for Mix Design #5 was much better than the DTECH R?value. In general,
the DTECH results tended to be biased high as compared to the laboratory TNT results. EnSys
did not display a clear bias; however, the slopes were all slightly higher than 1.0 for all mixes.

Table 3-11 contains the linear regression parameters for RDX at UMDA and Crane NSWC.
There were not sufficient samples with detectable concentrations of RDX in the SUBASE Bangor
data set to provide a meaningful linear regression analysis. In general, the linear regression
analysis indicated that the TNT results for both methods tended to provide more accurate data
than the RDX analysis. As previously discussed, there was significant error associated with the
EnSys nitrate removal step performed at UMDA. The EnSys nitrate removal step was not
performed at Crane NSWC because the dilutions sufficiently minimized the potential of nitrate
interference. Therefore, this evaluation focused on the EnSys results without the nitrate removal
step and the DTECH results for all data sets.

At UMDA, EnSys data tended to have less scatter in the data set than DTECH. EnSys had
a slope of 0.90 for both Batch 10 and Batch 11. DTECH had a slope of 0.73 for Batch 10
results and 1.03 for Batch 11 results, indicating no consistent bias. Overall, for UMDA data,
EnSys was more accurate than DTECH as indicated by a higher R’ and a slope closer to 1.0.
At Crane, both DTECH and EnSys results varied considerably between mix designs, with neither
method consistently performing better. For the entire Crane NSWC data set, EnSys had a slope
closer to 1.0 and a higher R? as compared to DTECH.

Table 3-12 contains the linear regression parameters for TNT from the complete data set
including results from UMDA, SUBASE Bangor and Crane NSWC. Overall, EnSys performed
extremely well, with a slope of 1.05 and an R? of 0.95. DTECH results tended to be higher than
laboratory results as demonstrated by a slope of 1.45. Data within the DTECH data set also
tended to have more scatter (R? = 0.76) than the EnSys data.

Table 3-12 also contains the linear regression parameters for RDX from the combined data
set of results from UMDA and Crane NSWC. Both methods indicated similar results, with
EnSys data displaying a slightly higher R* value and a slope closer to 1.0 as compared to
DTECH.

The linear regression parameters for the log transformed data for the combined sites data set
are also presented in Table 3-12. TNT and RDX linear regression based accuracies are extremely
good for both methods. Slopes were very close to 1.0 and R? values were greater than 0.96 for
RDX results. The TNT DTECH R’ value was 0.86 and the EnSys R? value was 0.91.
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3.3 Interference and Cross-Reactivity

For colorimetric methods such as EnSys, interference is defined as the positive response of
the method to secondary target analytes chemically similar to the primary target analyte.
Colorimetric methods have approximately 100 percent interference for compounds within the
same compound class (nitroaromatics or nitroamines) and remain constant throughout the
concentration range of the method. For the EnSys TNT method, the primary target analyte is
TNT and the secondary target analytes are other nitroaromatics including 1,3,5-trinitrobenzene
(TNB), 1,3-dinitrobenzene (DNB), dinitrotoluenes (DNTs), and methyl-24,6
trinitrophenylnitrimine (Tetryl). For the EnSys RDX method, the primary target analyte is RDX
and the secondary target analytes are nitroamines such as octahydro-1,3,5,7-tetranitro-1,3,5,7-
tetrazocine (HMX) and nitrate esters such as pentaerythriltol tetranitrate (PETN).

EnSys colorimetric test results are determined with a spectrophotometer which measures the
transmission of light through a sample by comparing various wavelengths of the light to a user
specified wavelength. This procedure measures the concentration of certain compounds by
determining the presence of color resulting from a compound. In general, for the TNT test, TNT
and TNB concentrations tend to produce a red coloration after the reagents are added; tetryl
produces an orange coloration; DNB produces a purple coloration; 2,4-dinitrotoluene (2,4-DNT)
produces a blue coloration; 2,6-DNT produces a pink coloration; and humic material produces
a brownish yellow coloration. Background interference colors, such as the green produced by
the presence of chlorophyll, may mask these colors during the onsite analysis.

For immunoassay based methods such as DTECH, cross-reactivity is defined as the positive
response of the method to secondary target analytes chemically similar to the primary target
analyte. Cross-reactivity occurs when the immunoassay antibody recognizes compounds that are
similar in structure to the primary target analyte. Cross-reactivity is not 100 percent additive for
the compounds within the same compound class and is not constant throughout the concentration
ranges of the methods. In addition, the cross-reactivities for all immunoassay based methods are
not the same, and are based on the antibodies used to develop the specific method. Tetryl; TNB;
2-amino-4,6-dinitrotoluene; 2,4-DNT; 4-amino-2.6-dinitrotoluene; 2,6-DNT; and 2,4-dinitroaniline
are known to affect TNT immunoassay tests. Tetryl and HMX are known to affect RDX
immunoassay tests. The cross-reactivity for DTECH is included in the method information in
Appendix B.

The manufacturers' reported cross-reactivities for Tetryl, DNTs, and DNB are relatively low
in comparison to the reported cross-reactivities for TNB and HMX. In addition, the majority of
the laboratory reported concentrations for these potential cross-reactive compounds were
extremely low relative to the primary target analytes and are considered to be below the
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minimum concentrations required for interference/cross-reactivity to occur. Therefore, only TNB
and HMX were included in the interference and cross-reactivity evaluations.

To evaluate the effects of interference on the EnSys method, laboratory TNT and TNB
concentrations and RDX and HMX concentrations are summed. The resulting TNT or RDX
equivalent is compared to the EnSys result. To evaluate the effects of cross-reactivity on the
DTECH method, laboratory TNB or HMX concentrations were multiplied by a cross-reactivity
factor supplied by the manufacturer and added to the laboratory TNT or RDX concentration. The
resulting TNT or RDX equivalent was compared to the DTECH concentration. DTECH
representatives reported a TNB cross-reactivity of 23 percent and a HMX cross-reactivity of 3
percent for the midpoint of the DTECH test range. TNB and HMX cross-reactivity vary with
the concentrations of TNT and RDX; however, DTECH concentrations were not adjusted for
varying cross-reactivity because of the inherent uncertainty present in the data. The uncertainty
resulted from the assumption of a linear correlation between the DTECH concentration range and
the DTECHTOR measurement. This assumption was required in order to obtain an actual
concentration value for each DTECH sample, rather than a concentration range.

In general, TNB concentrations were much less than TNT concentrations in compost
collected from all three sites. At UMDA, TNB was only detected in 7 of the 52 samples
analyzed. The highest UMDA TNB detection was 16.5 mg/Kg, which had a corresponding TNT
detection of 69 mg/Kg. TNB was not detected in any samples collected from SUBASE Bangor.
TNB was not detected above 3.0 mg/Kg in any Crane NSWC samples. The majority of the
Crane NSWC samples had TNT concentrations greater than 100 mg/Kg. Therefore, TNB was
not considered to be a significant source of interference or error and no additional evaluations
were performed.

HMX was detected more frequently than TNB in samples collected from UMDA and Crane
NSWC. HMX was not detected in samples from SUBASE Bangor. RDX equivalents were
determined for the UMDA and Crane NSWC data sets. The onsite analytical results were
compared to the RDX equivalents using RPD and linear regression analysis.

Table 3-13 and Table 3-14 present the RPD analysis results for UMDA and Crane NSWC,
respectively. As shown in the tables, there were no significant changes in the RPD results after
considering the affects of HMX interference and cross-reactivity.

Tables 3-15 and Table 3-16 present the linear regression analysis results for UMDA and
Crane, NSWC respectively. Once again, there were minimal changes in the linear regression
parameters after considering the affects of HMX interference and cross-reactivity. HMX
concentrations were not sufficiently elevated to noticeably impact RDX accuracy.
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Because there was minimal impact on the RDX accuracy results for the individual data sets,
the effect of HMX interference and cross-reactivity was not evaluated for the combined UMDA
and Crane NSWC data set.

3.4 False Positives/False Negatives

In this study, a false positive is defined as a detection above a given concentration by an
onsite analytical method when the laboratory concentration indicates that the sample is below the
given concentration level. A false negative is defined as a result below a given concentration
by an onsite analytical method when the laboratory indicates a concentration higher than the
given level. The detection limit of the onsite analytical method is often used to determine false
positives and false negatives.

For the Explosive Washout Lagoons at UMDA, the cleanup level at the site (a soil
concentration of 30 mg/Kg) was used to determine false positives and false negatives. The
cleanup levels were different at SUBASE Bangor and Crane NSWC. The UMDA cleanup level
was used for all false positive and false negative evaluations for continuity. Onsite analyses
concentrations were plotted against laboratory concentrations and are shown in Appendix H. If
both the laboratory and onsite analyses concentrations were below 30 mg/Kg, then the sample
result was considered a "true negative". If both the laboratory and onsite analyses concentrations
were above 30 mg/Kg, then the sample result was considered a "true positive". If the laboratory
concentration was greater than 30 mg/Kg and the onsite analysis concentration was less than 30
mg/Kg, then the sample result was considered a "false negative". If the laboratory concentration
was less than 30 mg/Kg and the onsite analysis concentration was greater than 30 mg/Kg, then
the sample result was considered a "false positive”. Ideally, the occurrence of "false" results
should be minimal.

Table 3-17 presents the number of false positives and false negatives in the TNT data sets.
For both methods at all three sites, the majority of the results were either "true negatives" or
“true positives”. For the UMDA data set, DTECH had fewer "false negatives" than EnSys.
DTECH had two "false positives” and EnSys had no "false positives" at UMDA. For SUBASE
Bangor data set, DTECH had more "false" results than EnSys which had no "false" results. All
Crane NSWC results were "true positives” for both methods. Data evaluation of all three sites
indicated that all TNT sample results above 50 mg/Kg were "true positives".

Table 3-18 presents the number of false positives and false negatives in the RDX data sets.
All Crane NSWC results were "true positives”. All SUBASE Bangor results were "true
negatives”.  All UMDA, Batch 10 results were "true positives”. In the UMDA, Batch 11 data
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set, DTECH had more "false positives" and EnSys had more "false negatives”. Data evaluation
of all three sites indicated that all RDX sample results above 50 mg/Kg were "true positives".

In general, DTECH tends to have more "false positives" for both TNT and RDX analysis
while EnSys tends to have more "false negatives" for both TNT and RDX analysis. The data
user should be aware of these trends when choosing an onsite analytical method.

3.5 Additional Statistical Analyses

Additional statistical analyses were conducted to examine the accuracy of the onsite analysis
results. The mean and standard deviation of the absolute value of the RPD values were calculated
and the two sigma interval of the data set was then determined. The low end of the two sigma
interval was calculated as the absolute mean minus two times the standard deviation. The high
end of the two sigma interval was calculated as the absolute mean plus two times the standard
deviation. RPD data points outside of the two sigma interval were considered to be data outliers.
Onsite analytical and laboratory data points associated with two sigma RPD outliers were omitted
from the data set and linear regression graphs were created without the influence of these outliers.

Tables 3-19 through 3-21 present the two sigma interval and the percentage of data points
outside of the two sigma interval for the TNT data sets from UMDA, SUBASE Bangor, and
Crane NSWC. For the UMDA and Crane NSWC data sets, EnSys tended to have more data
outliers. However, the EnSys data sets had a lower standard deviation. DTECH did not have
as many outliers because of its larger standard deviation. For the SUBASE Bangor data set,
DTECH and EnSys had similar standard deviations and a similar percent of data outliers.

Tables 3-22 and 3-23 present the two sigma interval and the percentage of data points
outside of the two sigma interval for the RDX data set from UMDA and Crane NSWC. For the
UMDA data set, DTECH tended to have fewer outliers than the EnSys data sets. The standard
deviations were similar for both methods, with the exception of Batch 10. EnSys and DTECH
had similar totals of data outliers in the Crane NSWC data set.

The two sigma interval linear regression graphs are included as Appendix I. Linear
regression graphs were not created for data sets without any outliers, as indicated in Tables 3-19
through 3-23. A comparison between the two sigma slopes and R” values, and the corresponding
values for the linear regression graphs in Appendix G are shown in Tables 3-24 and 3-25. The
results in the TNT data sets indicate minimal changes in the regression parameters, with the
exception of the R? value in the SUBASE Bangor DTECH data set. The RDX data set results
also indicate minimal change to the regression parameters. Due to the minor changes observed
in the individual site data sets, this additional statistical analysis was not performed on the
complete UMDA, SUBASE Bangor, and Crane NSWC data set.
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3.6 Precision

Precision is the measure of mutual agreement among replicate or duplicate measurements
of the same analyte. The closer the numerical values of the measurements, the more precise the
measurement. Replicate and duplicate analyses assist in measuring the precision within the data
set. When two tests are performed on the same extraction, the results are referred to as a
replicate analysis. The precision criteria for replicate analyses requires an RPD of + 50 percent.

When a media is sampled twice and each sample undergoes the same sampling, extraction
and analytical protocol, then the results are referred to as a duplicate analysis. Due to natural
soil conditions and contaminant characteristics, even a well mixed soil sample is heterogenous.
Therefore, the precision goal for duplicate analyses was met if a factor of <5 existed between the
sample and the duplicate.

The percentages of samples that met the precision criteria for each onsite analytical method
are shown in Tables 3-26 and 3-27. All EnSys TNT and RDX analysis met precision
requirements. All DTECH RDX analysis met precision requirements. Precision requirements
were met by 38% of the replicate samples and 80% of the duplicate samples for DTECH TNT
analysis. Calculations used to determine precision are included in Appendix J.
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UMDA Compost Onsite Analytical
INT RPD Evaluation Results

Table 3-1

Batch 10, Day 0 Batch 11, Day 0 Combined Data Set
DTECH EnSys DTECH EnSys DTECH EnSys
WToml Data Set 26 26 23 21 49 47
" RPD Positive Values 4 ] 6 4 10 4
] RPD Negative Values 22 26 17 17 39 43
RPD Overall Range -80.0t0o 78.7 | -583t0-22.8 | -11731078.6 | -131.9t0249 | -117.3 10 78.7 | -131.9t0 78.
RPD Range (Absolute)' 7.6 to 80.0 228 t0 58.3 1.0to 1173 0.6 to 131.9 1.0to 117.3 0.61t0 131.9
I RPD Average (Absolute)' 46.4 44.0 45.9 22.7 46.2 344
RPD Median (Absolute) 49.6 446 120 17.9 48.4 328 1‘
Percent Qutside Acceptance Range? 0.0 % 0.0 % 0.0 % 4.8 % 0.0 % 2.1 %
Total Above Acceptance Range’ 0 0 0 0 0 0
Total Below Acceptance Range’ 0 0 0 1 0 I

! Absolute range, average and median were calculated using the absolute value of all results.
2 Acceptable RPD Range = -120.0 to 120.0




Table 3-2
SUBASE Bangor Compost Onsite Analytical

TNT RPD Evaluation Results
SUBASE Bangor
Site D, Batch 1
DTECH “EnSys
Total Data Set 17 15
RPD Positive Values 14 4|
RPD Negative Values 3 1 "
RPD Overall Range -5691t0 1723 | -2910 1225 I
RPD Range (Absolute)’ 00t0 1723 | 29101225
RPD Average (Absolute)' 56.1 52.6
RPD Median (Absolute)' 46.1 511
Percent Outside Acceptance 5.9 % 6.7 %
Total Above Acceptance Range’ 1 1
Total Below Acceptance Range? 0 0
! Absolute range, average, and median were calculated
using the absolute value of all results.
: Acceptable RPD Range = -120.0 to 120.0.




Table 3-3

Crane NSWC
Compost Onsite Analytical
TNT RPD Results
Mix Design #4, Day 0 Mix Design #5, Day 0 Mix Design #8, Day 0 Combined Data Set
DTECH EnSys DTECH EnSys DTECH FnSys DTECH EnSys
Total Data Set 14 14 13 13 13 13 40 40
Positive Values 10 13 10 9 i1 1 31 3
Negative Values 4 i 3 4 2 2 9 7 n
Overall Range -28t0 643 | -70.0 to 40.3 -384 to -10.1 to 18.1 | -36.5t0 68.7 | -40.4 to 75.2 -384to -70.0 to 75.2 "
111.8 111.8
Range (Abs)' 2.1t064.3 39to0 70.0 40t 1118 0.4 to 18.1 5.6 to 68.7 1.7 to 75.2 21to 1118 0410752
Average (Abs)' 253 27 49.6 6.3 316 17.4 352 15.6
Median (Abs)' 19.2 17.8 43.8 43 318 99 28.1 IS
% Qutside Accept.? 0.0 % 0.0 % 0.0 % 0.0 % .0 % 0.0 % 0.0 % .0 % ||
Above Accept.’ 0 0 0 0 0 0 0 0 ’I
” Below Accept.’ 0 0 0 0 0 0 0 0

z Acceptable RPD Range = -120.0 to 120.0

Absolute range, average and median were calculated using the absolute value of all results.




Table 3-4
UMDA, SUBASE Bangor, and Crane NSWC Combined Data Set

Compost Onsite Analytical
TNT RPD Results
Combined Dsta Set "
DTECH EnSys
b
Total Data Set 106 102
RPD Positive Values 55 51
RPD Negative Values ]| 51
RPD Overall Range -117.3 t0 1723 -131.910 122.5
RPD Range (Absolute)' 0010 1723 04101319
| RPD Average (Absolute) 43.6 29.7
RPD Median (Absolute)' 414 247 “
Percent Outside Acceptance 0.9%% 2.0%
Range?
Total Above Acceptance Range? 1 1
Total Below Acceptance Range’ 0 1
: Absolute range, average, and median were calculated using the
absolute value of all results.

‘Lz Acceptable RPD Range = -120.0 1o 120.0.




Table 3-5

UMDA Compost Onsite Analytical
RDDX RPD Evaluation Results

Batch 10, Day 0 ~ Batch 11, Day 0 Combined Data Set
DTECH EnSys DTECH EnSys DTECH EnSys
(without (with (without (with (without (with
NR) N.R) N.R) N.R) N.R) N.R)
f Total Data Set 26 26 12 25 26 26 51 52 38
RPD Positive Values 2 6 | 14 1 1 16 17 2
RPD Negative Values 24 20 1 It 15 25 35 35 36
RPD Overall Range -68.2 10 -384t0 | -1726¢t0 975t -794 to -152.8 to 975 to -194 to -172.6t0
24.1 21.6 113.3 61.4 72.6 14.1 61.4 72.6 1133
RPD Range (Absolute)’ 48t0682 | 0.7t0384 | 865to | 20t0975 | 1.6to 794 4.1t0 2010975 | 0.7t0794 4.1 to
172.6 152.8 172.6
RPD Average (Absolute)' 314 13.1 110.7 341 272 417 327 20.2 63.5
RPD Median (Absolute)' 33.1 10.5 104.1 38.8 215 314 36.0 13.8 393
Percent Outside 0.0% 0.0 % 250 % 0.0 % 0.0 % 12.0 % 0.0% 0.0 % 15.8 %
Acceptance Range? "
Total Above Acceptance 0 0 0 0 0 0 0 0 G
Range’
It
Total Below Acceptance 0 0 3 0 0 3 0 0 6
Range?

-

: Absolute range, average, and median were calculated using, the absolute value of all results.

z Acceptable RPD Range = -120.0 to 120.0.
} N.R. = nitrate removal step.




Table 3-6

Crane NSWC
Compost Onsite Analytical
RDX RPD Results
Mix Design #4, Day 0 Mix Design #5, Day 0 Mix Design #8, Day 0 Combined Data Set
DTECH EnSys DTECH EnSys DTECH EnSys DTECH EnSys
- - - N W
Total Data Set 14 13 13 i3 13 13 40 39
Positive Values 11 10 6 | 1 8 28 19
|| Negative Values 3 3 7 12 2 5 12 20
' Overall Range -74.8t0 569 | -30.1 to 26.0 -47.1 to -892t0 156 | 3310504 | -27510472 ]| -74.810569 | -89.2t047.2
36.5
" Range (Abs)' 8.0to 74.8 4.0 to 30.1 6.9 to 47.1 1.0 to 89.2 1.8 to 50.4 4.1 10472 1.8t074.8 1.0 to 89.2
" Average (Abs)' 28.1 149 239 34.8 283 203 26.8 233
Median (Abs)' 222 133 228 280 310 17.7 249 159
% Outside Accept. 0.0% 0.0 % 0.0 % 0.0% 0.0 % 00 % 0.0% 0.0
Above Accept. 0 0 0 0 0 0 0 0
Below Accept.’ 0 0 0 0 0 0 0 0

! Absolute range, average and median were calculated using the absolute value of all results.
2 Acceptable RPD Range = -120.0 to 120.0




Table 3-7
UMDA and Crane NSWC Combined Data Set

Compost Onsite Analytical
RDX RPD Results
Combined Data Set
DTECH EnSys
Total Data Set 9N 91
RPD Positive Values 44 36
RPD Negative Values 47 55
RPD Overall Range 97510 61.4 -89.2t0 72.6
RPD Range (Absolute)' 1.8t097.5 0.7 t0 89.2
RPD Average (Absolute)! 30.1 21.5
RPD Median (Absolute)! 27.1 154
Percent Qutside Acceptance 0.0% 0.0%
Range?
Total Above Acceptance 0 0
Range?
Total Below Acceptance 0 0
Range’

: Absolute range, average, and median were cailculated using the
absolute value of all results.

: Acceptable RPD Range = -120.0 to 120.0.




Table 3-8
UMDA, SUBASE Bangor, and Crane NSWC

TNT Ratio Evaluation Results

| Total Maximum Minimum Mean Standard | Median
o | o _Deviation |
Umatilla, Batch 10, Day 0 ]
DTECH 26 2.30 0.43 0.74 0.38 0.61
EnSys 26 0.80 0.55 0.64 0.06 0.64
I Umatilla, Batch 11, Day 0
DTECH 23 2.30 0.26 0.82 0.46 0.76
EnSys 21 1.28 0.21 0.85 0.20 0.84
| Umatilla, Batch 10 & Batch 11, Day 0
DTECH 49 2.30 0.26 0.78 0.42 0.64
EnSys 47 1.28 0.21 0.74 0.18 0.72
SUBASE Bangor, Site D, Batch 1
DTECH 17 13.4 0.56 2.35 2,91 1.60
I»Ensys 15 4.16 0.97 1.87 0.81 1.69
Crane NSWC, Mix 4, Day 0
DTECH 14 1.95 0.77 1.25 0.35 1.19
EnSys 14 1.50 0.48 1.17 0.23 1.18




Table 3-8 - Continued

UMDA, SUBASE Bangor, and Crane NSWC

TNT Ratio Evaluation Results

~ Total | Maximum | Minimum | Mean | Standard | Median
- | | Deviation |
Crane NSWC, Mix §, Day 0
DTECH 13 3.65 0.68 1.73 0.83 1.56 |
EnSys 13 1.20 0.90 1.03 0.08 1.01 ||
Crane NSWC, Mix 8, Day 0 “
DTECH 13 2.05 0.69 1.28 0.35 1.29
EnSys 13 2.20 0.66 1.16 0.33 1.10
Crane NSWC, Combined, Day 0
DTECH 40 3.54 0.68 1.41 0.59 1.26
EnSys 40 2.20 0.48 1.12 0.24 1.10
Umatilla, SUBASE Bangor, and Crane NSWC Complete Data Set
DTECH 106 13.4 0.26 1.27 1.37 1.03
EnSys 102 4.16 0.21 1.05 0.53 1.00




Table 3-9
UMDA and Crane NSWC
RDX Ratic Evaluation Results

_____ H Tﬁt#l. * | Maximum Minimum Mean | Standard _ Medlan .
- ; R : Deviation |
Umatilla, Batch 10, Day 0
DTECH 26 1.27 0.49 0.76 0.16 0.72 ‘
EnSys 26 1.24 0.68 0.92 0.12 0.91
Umatilla, Batch 11, Day 0 ||
DTECH 25 1.89 0.34 1.11 0.42 1.02
EnSys 26 2.14 0.43 0.98 0.36 0.98
l Umatilla, Batch 10 & Batch 11, Day 0
DTECH 51 1.89 0.34 0.93 0.36 0.81
EnSys 52 2.14 0.43 0.95 0.27 0.92
Crane NSWC, Mix 4, Day 0
DTECH 14 1.79 0.46 1.15 0.34 1.15
EnSys 13 1.30 0.74 1.07 0.17 109 |
Crane NSWC, Mix 5, Day 0 ||
DTECH 13 1.45 0.62 0.94 0.24 0.81 ﬂ
(i EnSys | 13 1.17 0.38 0.75 0.23 _ 0.75




Table 3-9- Continued
UMDA and Crane NSWC
RDX Ratio Evaulation Results

I " Total Maximum Miﬁﬁnum M'ésin b Sténdard | ‘Median
' B n _ _ _Deviation | -
Crane NSWC, Mix 8, Day 0
DTECH 13 1.67 0.97 1.34 0.20 1.37
EnSys 13 1.62 0.76 1.12 0.24 1.17
Crane NSWC, Combined, Day 0
DTECH 40 1.79 0.46 1.14 0.32 1.15
EnSys 39 1.62 0.38 0.98 0.27 0.99
Umatilla and Crane NSWC, Complete Data Set
DTECH 91 1.89 0.34 1.02 0.36 0.97
EnSys 91 2.14 0.38 0.96 0.27 0.95




Table 3-10
UMDA, SUBASE Bangor, and Crane NSWC
TNT Linear Regression Parameters
Best-Fit Line

UMDA _ SUBASE Bangor . _ CraneNSWC

N | sope | R [ N sope. | R | N | swpe | w®

Batch 10, Day 0 Site D, Batch 1 Mix 4, Day 0

DTECH 26 0.76 0.48 17 0.74 0.31 14 1.42 0.81

EnSys 26 0.62 0.9 5 1.03 0.93 14 1.12 0.82

=]

atch 11, Day 0 Mix 5, Day 0

DTECH 23 0.88 069 | | o) 13 1.64 0.13

EnSys 21 0.76 0.89 N R F 13 1.05 0.92

Batch 10 and 11, Day 0 Mix 8, Day 0

DTECH 49 0.82 o61 | ool s .30 0.77

EnSys 47 0.69 o8 [ o | oo 13 .01 0.74

Combined, Day 0

DTECH b b w 1.48 0.50

s

EnSys R S AU EEN e I 5 B 1.06 0.84




Table 3-11
UMDA and Crane NSWC

RDX Linear Regression Parameters

Best-Fit Line
UMDA Crane NSWC
N Slope R N Stope R?
Batch 10, Day 0 Mix 4, Day 0
DTECH 26 0.73 0.44 14 1.12 0.16
EnSys (without 26 0.90 0.72 13 1.08 0.70
N.R.)
EnSys (with 12 0.51 -0.04 -—- - -
N.R.)
Batch 11, Day 0 Mix 5, Day 0
DTECH 25 1.03 0.41 13 0.90 0.18
EnSys (without 26 0.90 0.55 13 0.70 £0.15
N.R.)
EnSys (with 26 0.62 0.48 - -— -—
N.R.)
Batch 10 and 11, Day 0 Mix 8, Day 0
DTECH 51 0.82 0.27 13 1.34 0.66
EnSys (without 52 0.90 0.74 13 1.11 0.60
N.R)
EnSys (with 38 0.57 0.05 -
N.R)
Combined Data Set
DTECH 40 1.10 0.33
EnSys (without 39 0.98 0.52
N.R)

! Measurable levels of RDX were not found at SUBASE Bangor.

2 N.R. = nitrate removal step.

- Not analyzed




Table 3-12
Combined Data Set: UMDA, SUBASE Bangor, and Crane NSWC
TNT and RDX Linear Regression Parameters
Best-Fit Line

_ Combined DataSet | Combined Data Set (Log Trans.)
N | sope | R} N | sope | ®
TNT
DTECH 106 1.45 0.76 106 1.01 0.86
EnSys 102 1.05 0.95 102 0.99 0.91
RDX
DTECH 91 1.10 0.87 91 1.00 0.96
EnSys (without N.R.) 91 0.98 0.89 91 0.99 0.97

N.R. = nitrate removal step.




- Table 3-13
UMDA RDX RPD Results

HMX Interference / Cross-Reactivity

| DTECH | o EaSys .. |
Initial® HMX Change.“ | Initial® | HMX = | Change
Cross-React. S CoImter® |
Batch 10, Day 0
Total Data Set 26 26 0 26 26 0
RPD Positive Values 2 2 0 6 3 -3
RPD Negative Values 24 24 0 20 23 +3
RPD Overall Range -68.2 to 24.1 -68.3 to 23.9 NA -38.4 to 21.6 -41.0 to 16.6 NA
RPD Range (Absolute)* 4.8 to 68.2 5.0 to 68.3 NA 0.7 to 38.4 0.7 to 41.0 NA
RPD Average (Absolute)* 31.4 31.5 +0.1 13.1 16.5 +3.4
RPD Median (Absolute)* 33.1 333 +0.2 10.5 15.1 +4.6
Batch 11, Day 0
Total Data Set 25 25 0 26 26 0
RPD Positive Values 14 14 0 11 8 -3
RPD Negative Values 11 11 0 15 18 +3 “
RPD Overall Range -97.5to 61.4 -97.7 to 61.0 NA -79.4 10 72.6 -95.0 to 62.6 NA ||
RPD Range (Absolute)* 2.0 to 97.5 1.7 to 97.7 NA 1.6 to 79.4 1.5 to 95.0 NA "
RPD Average (Absolute)* 34.1 34.0 0.1 27.2 29.3 +2.1 "
RPD Median (Absolute)’ 38.8 38.5 0.3 21.5 21.0 0.5 ||




Table 3-13 - Continued
UMDA RDX RPD Results
HMX Interference / Cross-Reactivity

. prECH  Ensys
Initial! "HMX | Change | mial | BMX |
Batch 10 & Batch 11, Day 0

Total Data Set 51 51 0 52 52 0
RPD Positive Values 16 16 0 17 11 -6
RPD Negative Values 35 35 0 35 41 +6
RPD Overall Range 975t 61.4 -97.7 t0 61,0 NA -79.4 to 72.6 -95.0 to 62.2 NA
RPD Range (Absolute)* 2.0t0 97.5 1.7 10 97.7 NA 0.7 to 79.4 0.7 to 95.0 NA
RPD Average (Absolute)* 32.7 32.7 0 20.2 22.9 +2.7
RPD Median (Absolute)* 36.0 36.3 +0.3 13.8 16.0 +2.2

Results not considering HMX interference or cross-reactivity.

Results considering 3% HMX cross-reactivity.

Results considering HMX interference.

Absolute Range, Average, and Median were calculated vsing the absolute value of all results.

SR -




Table 3-14
Crane NSWC RDX RPD Results
HMX Interference / Cross-Reactivity

DTECH B | BuSys
Initial’ HMX Change Initial! " HMX | Change
Cross-React.” Tnter? |
Mix Design #4
Total Data Set 14 14 0 13 13 0
RPD Positive Values 11 11 0 10 6 -4
RPD Negative Values 3 3 0 3 7 +4
RPD Overall Range -74.8 to 56.9 -75.1 to 56.6 NA -30.1 to 26.0 -39.7 to 16.1 NA
RPD Range (Absclute)* 8.0to 74.8 7.7t075.1 NA 4.0 to 30.1 1.0 to 39.7 NA
RPD Average (Absolute)* 28.1 27.9 0.2 14.9 12.2 2.7
RPD Median (Absolute)* 22.2 22,2 0 13.3 58 -1.5
Mix Design #5
Total Data Set 13 13 0 13 13 0
RPD Positive Values 6 6 0 i 1 0
RPD Negative Values 7 7 0 12 12 0
RPD Overall Range -47.1 to 36.5 -47.4 to 36.2 NA -89.2t0 15.6 -97.21t0 5.5 NA
RPD Range (Absolute)* 6.9 to 47.1 6.6 to 47.4 NA 1.0 to 89.2 551097.2 NA
RPD Average (Absolute)? 23.9 23.9 4 34.8 427 +7.9
RPD Median (Absolute)* 22.8 23.1 +0.3 28.0 37.8 +9.8




Table 3-14 - Continued

Crane NSWC RDX RPD Results

HMX Interference / Cross-Reactivity

Initial’ HMX | Change | Iniial! HMX | Change
' CrossReaet? | . | = = Inter? [ o
Mix Design #8 tl
Total Data Set 13 13 0 13 13 0 II
RPD Positive Values 1 1 0 8 8 0
RPD Negative Values 2 2 0 5 5 0
RPD Overall Range -3.3 to 50.4 -3.6 to 50.1 NA -27.5t0 47.2 -36.8 t0 38.3 NA
RPD Range (Absolute)* 1.8 to 50.4 2.1 to 50.1 NA 4.1 to 47.2 4.2 10 38.3 NA
RPD Average (Absolute)* 28.3 28.1 0.2 20.3 18.1 -2.2
RPD Median (Absolute)* 31.0 30.7 0.3 17.7 17.1 0.8
Combined Data Set
Total Data Set 40 40 0 39 39 0
RPD Positive Values 28 28 0 19 15 -4
RPD Negative Values 12 12 0 20 24 +4 I
| RPD Overall Range -74.8 to 56,9 -75.1 to 56.6 NA -89.2 to 47.2 -97.2 t0 38.3 NA ||
RPD Range (Absolute)* 1.8 to 74.8 2.1to0 75.1 NA 1.0 to 89.2 1.0 to 97.2 NA “
RPD Average (Absolute)* 26.8 26.7 0.1 23.3 243 +1.0
RPD Median (Absolute)* 24.9 24.6 0.3 15.9 16.1 +0.2

- LN )

Results not considering HMX interference or cross-reactivity.
Results considering 3% HMX cross-reactivity.
Results considering HMX interference.

Absolute Range, Average, and Median were calculated using the absolute value of all results.




Table 3-15
UMDA RDX Linear Regression Parameters
HMX Interference / Cross-Reactivity

itial' |  HMX | “Change | Initial HMX Change
: ___‘ErossnReact.’ 1 L : Inter.?
Batch 10, Day 0
N 26 26 0 26 26 0
Slope 0.73 6.73 0 0.90 0.86 -0.04
R? 0.44 0.44 0 0.72 0.73 +0.01
Batch 11, Day ¢
N 26 26 0 26 26 0
Slope 1.03 1.03 0 0.90 0.82 -0.08
R? 0.41 0.41 0 0.62 0.57 -0.05
Batch 10 & Batch 11, Day 0
N 51 51 0 52 52 0
Slope 0.82 0.82 ¢ 0.90 0.85 -0.05
R? 0.27 0.27 0 0.74 0.74 0
1 Results not considering HMX interference or cross-reactivity.
2 Results considering 3% HMX cross-reactivity.
3 Results considering HMX interference.




Table 3-16

Crane NSWC RDX Linear Regression Parameters
HMX Interference / Cross-Reactivity

Iniial' | - “HMX | Change | ‘Initial HMX Change
- ' :Cross-Rea’ct.’_ﬁ_ o : S Inter,’
[ ;hx Design #4
N 14 14 0 13 13 0
Slope 1.12 1.11 0.01 1.08 0.98 -0.10
R? 0.16 0.16 0 0.70 0.71 0
Mix Design #5
N 13 13 0 13 13 0
Slope 0.90 0.90 0 0.70 0.64 -0.06
R? 0.18 0.18 0 Q.15 -0.15 0
Mix Design #8
N 13 13 0 13 13 0
Slope 1.34 1.33 -0.01 1.11 1.01 -0.10
R? 0.66 0.66 0 0.60 0.60 0
Combined Data Set
N 40 40 0 39 39 0
Slope 1.10 1.10 0 0.98 0.89 0.09
R? 0.33 0.33 0 0.52 0.52 0
1 Results not considering HMX interference or cross-reactivity.
2 Results considering 3% HMX cross-reactivity.
3 Results considering HMX interference.




Table 3-17

TNT False Positive / False Negative Results

L 1" Total Data Set ] False Positives ils:_ Negatives |
r UMDA, Batch 10, Day 0 |
DTECH 26 2 3
EnSys 26 0 5
UMDA, Batch 11, Day 0
DTECH 23 0 1
EnSys 21 0 4
SUBASE Bangor, Batch 1, Day 0
DTECH 17 2 1
EnSys 15 0 0
Table 3-18
RDX Faise Positive / False Negative Results
" Total Data Set False Positives False Negatives
UMDA, Batch 10, Day 0
DTECH 26 0 0
EnSys' 26 0
UMDA, Batch 11, Day 0
DTECH 25 3 0
EnSys' 26 1 4

1 EnSys analysis without the nitrate removal step




Table 3-19
UMDA Compost Onsite Analytical
TNT RPD Reproducibility (2-Sigma Interval)

Batch 10, Day 0 Batch 11, Day 0 Combined Data Set

DTECH EnSys DTECH EnSys DTECH EnSys
Total Data Set 26 26 23 21 49 47
Absolute Mean 46.4 44.0 45.9 22.7 46.2 344
Standard Deviation 21.5 9.28 382 26.8 30.5 219
Standard Deviation x 2 43.0 18.6 76.4 53.6 61.0 43.8

2-Sigma Interval 33t0 895 254 to -30.5 to -31 to 764 -14.9 to -94 to
62.6 1223 4. 107.2 78.3

Percent Qutside Interval 0.0 % 11.5 % 0.0 % 4.8 % 4.1 % 2.1 %




SUBASE Bangor Compost Onsite Analytical
TNT RPD Reproducibility (2-Sigma Interval)

Table 3-20

_ SiteD, Batch1

DTECH |  EnSys
Total Data Set 17 15
Absolute Mean 56.1 52.6
Standard Deviation 43.7 31.4
Standard Deviation x 2 87.4 62.8
2-Sigma Interval -31.3 t0 143.5 -10.1 to 115.4 "
Percent Outside Interval 59 % 6.7 % ||




Table 3-21
Crane NSWC Compost Onsite Analytical
TNT RPD Reproducibility (2-Sigma Interval)

Mix 4, Day 0 Mix5,Day0 |  Mix8,Day0 | Combined Data Set
DTECH | EnSys | DTECH | EnSys | DTECH | EnSys | DTECH | EnSys
Total Data Set 14 14 13 13 13 13 40 40
Absolute Mean 25.3 22.0 49.6 6.3 61.6 17.4 352 | 156 “
Standard Deviation 19.6 16.4 34.0 5.4 6.2 19.3 265 | 165 |
Standard Deviation x 2 39.1 32.7 68.0 10.8 32.4 38.7 529 | 330
2-Sigma Interval -13.8 to -10.0 to -18.4 to -4.6 to -0.8 to -21.3 to -17.7t0 | -17.3 to
64.4 55.4 117 17.1 64.0 56.0 882 | 48.6
|_Percent Qutside Interval i 0.0 % 11 % 0.0 % 11 % 1.7 % 17% 1 50% )1 50% |




UMDA Compost Onsite Analytical

Table 3-22

RDX RPD Reproducibility (2-Sigma Interval)

- Batch 10, Day 0

 Batch 11, Day 0 -

- Combined Data Set

DTECH

EnSys

. DTECH

D_TECI_-I EnSys ' EnSys -
Total Data Set 26 26 25 26 51 52
Absolute Mean 31.4 13.1 34.1 27.2 32.7 20.2
Standard Deviation 15.4 8.8 21.7 22.4 18.8 18.4 i
Standard Deviation x 2 30.8 17.6 43.4 44.8 37.6 36.8
2-Sigma Interval 0.5t062.2 [ 65510156 | -9.4t077.6| -175t0o |-50t070.4| -16.6t0
72.0 57.0
_Percent Outside Interval 3.8 % J8 % 4.0 % 77% | _00% t S8%




Table 3-2

3

Crane NSWC Compost Onsite Analytical
RDX RPD Reproducibility {2-Sigma Interval)

Mix 4, Day 0 " Mix 5, Day 0 Mix 8, Day 0 Combined Data Set
DTECH | EnSys | DTECH | EnSys | DTECH | EnSys | DTECH | EnSys
Total Data Set 14 13 13 13 13 13 40 39
Absolute Mean 28.1 14,9 239 34.8 28.3 20.3 26.8 23.3
Standard Deviation 19.7 8.6 12.3 28.3 14.3 10.9 16.0 20.1
Standard Deviation x 2 39.4 17.3 24.5 56.6 28.7 21.9 32.0 40.2
2-Sigma Interval -11.3 to -2.4 to -0.6 to -21.8to -0.4 to -1.6to -5.2to |-168to
: 67.5 32.1 48.4 91.5 57.0 42.1 58.8 63.5 ‘
| Percent Outside Interval {71 % | 00% [ 00% | 00% [ 00% 11 % %_|




Table 3-24
TNT Linear Regression Parameters
Two-Sigma Interval

. prECH " EnSys ‘_! —"
itia | 2-Sigma® | Change | 1Initil' | 2-Sigma’ | Change
UMDA, Batch 10, Day 0
N 26 NO NO 26 23 -3
Slope 0.76 NO NO 0.62 0.61 -0.01
R? 0.48 NO NO 0.96 0.98 +0.02
UMDA, Batch 11, Day 0
N 23 NO NO 21 20 -1
Slope 0.88 NO NO 0.76 0.79 +0.03
R? 0.69 NO NO 0.89 0.98 +0.09
UMDA, Batch 10 & Baich 11, Day 0
N 49 47 -2 47 46 -1
Slope 0.82 0.83 +0.01 0.69 0.71 +0.02
R? 0.61 0.59 -0.02 0.88 0.93 +0.05
SUBASE Bangor, Batch 1, Day 0
N 17 16 -1 15 14 -1
Slope 0.74 0.71 0.03 1.03 1.02 -0.01
R® 0.31 0.84 +0.53 0.93 0.97 +0.04
Crane NSWC, Mix Design #4
N 14 NO NO 14 13 -1
Slope 1.42 NO NO 1.12 1.16 +0.04
R? 0.81 NO NO 0.82 0.92 +0.10
Crane NSWC, Mix Design #5

N 13 NO NO 13 12 -1
Slope - 1.64 NO NO 1.05 1.03 -0.02
R? 0.13 NO NO 0.92 0.94 +0.02




Table 3-24 - Continued
TNT Linear Regression Parmaeters

Two-Sigma Interval
_ DTECH =~ EnSys
Initial' | 2-Sigms’ | Change | nitia? | 2-Sigma® | Change |
Crane NSWC, Mix Design #8
N 13 12 -1 13 12 -1
Slope 1.30 1.26 -0.04 1.01 1.01 (4
R? 0.77 0.84 +0.07 aE 0.74 0.66 0.08
Crane NSWC, Combined Data Set
N 40 38 2 40 38 2
Slope 1.48 1.36 0.12 1.06 1.07 +0.01
R? 0.50 0.66 +0.16 0.84 0.86 +0.02

I Results of complete data set.
2  Results with outliers removed.
NO No Outliers




Table 3-25

RDX Linear Regression Parameters

Two-Sigma Interval

B . DTECH EnSys
Iniial'! | 2:Sigms* | Change Initial! | 2-Sigma® | Change
UMDA, Batch 10, Day 0
N 26 25 -1 26 25 -1
Slope 0.73 0.71 0.02 0.90 0.94 +0.04
R? 0.44 0.33 0.11 0.72 0.80 +0.08
UMDA, Batch 11, Day 0
N 25 24 -1 26 24 2
Slope 1.03 1.09 +0.06 0.90 0.87 0.03
R? 0.41 0.41 0 0.62 0.59 0.03
UMDA, Batch 10 & Batch 11, Day 0
N 51 NO NO 52 49 -3
Slope 0.82 NO NO 0.90 0.90 0
R? 0.27 NO NO 0.74 0.79 +0.05
Crane NSWC, Mix Design #4
N 14 13 -1 13 NO NO
Slope 1.12 1.17 +0.05 1.08 NO NO
R? 0.16 0.31 +0.15 0.70 NO NO
Crane NSWC, Mix Design #5

N 13 NO NO 13 NO NO
Slope 0.50 NO NO 0.70 NO NO
R? 0.18 NO NO .15 NO NO




Table 3-25 - Continued
RDX Linear Regression Parameters
Two-Sigma Interval

""" b DTECH . . - EnSys
Intt:al’ - 2-Slgma2 '3Z‘Change. ED Imlial‘ 2Sigma®
Crane NSWC, Mix Design #8
N 13 NO NO 13 12
Slope 1.34 NO NO 1.11 1.09
R? 0.66 NO NO 0.60 0.71
Crane NSWC, Combined Data Set

N 40 39 -1 39 37 -2
Slope 1.10 1.16 +0.06 0.98 1.01 +0.03
R? 0.33 0.48 +0.15 0.52 0.61 +0.09

1  Results of complete data set.
2  Results with outliers removed.

NO No Qutliers




Tabie 3-26

DTECH Precision

‘.. . SiteRatch | TNT RDX

o R Rephmte‘ . Duplicate® - ‘Replicate' Duplicate?
UMDA, Baich 10 0% (@©/2) NA 1000%(1/1) NA
UMDA, Batch 11 67T % (2/3) 67 % (2/3) 100 % (4/4) 100 % (3/3)
Bangor, Batch 1 0% (@©/2) NA 100%(1/1) NA
Bangor, Batch G & H 50% (1/2) 67 % (2/3) NA NA
Crane, Mix 4 100 % (1/1) 100 % (2/2) 100 % (1/1) 100 % (2/2)
Crane, Mix 5 0% (/2 100% (1/1) 1000%(2/2) 100 % (1/1)
Crane, Mix 8 100% (1/1) 1000%(1/1) 100% (1/1) 100% (1/1)
Complete Data Set 38 % (5/13) 80 % (8/ 10) 100 % (10 / 10) 10% 7/
1 Percent and number of replicates meeting QA requirements (RPD < 50)

2 Percent and number of duplicates meeting QA requirements (factor < 5)

NA Not Analyzed

Table 3-27
EnSys Precision
Site / Batch TINT RDX
Replicate’ Duplicate* Replicate' Duplicate®

UMDA, Batch 10 100% (4/4) NA 100 % (3/3) NA
UMDA, Batch 11 100 % (4/4) 100 % (3/3) 100 % (4/4) 100 % (3 /3)
Bangor, Batch 1 100 % (2/2) NA 100 % (2/2) NA
Bangor, Batch G & H 00%(G5/5 100 % (3/3) 100 % (5/5) 100 % (3/3)
Crane, Mix 4 100%(1/1) 100 % (2/2) 100% (2/2) 100 % (2/2)
Crane, Mix 5 100 % {(2/2) 100 % (1/1) 1000%(1/D 100%(1/1)
Crane, Mix 8 100%(1/1) 100%(1/1) 100% (1/1) 100% (1/1)
Complete Data Set 100 % (19 / 19) 100 % (10 / 10) 100 % (18 / 18) 100 % (10 / 10)
1 Percent and number of replicates meeting QA requirements (RPD < 50)

2 Percent and number of duplicates meeting QA requirements (factor < 5)

NA Not Analyzed




4.0 Summary and Conclusions

Summaries of the onsite analytical method characteristics and accuracies are presented in
Tables 4-1 and 4-2. Accuracy is a2 combination of bias and precision in environmental
measurement (Gilbert 1987, Billets et al. 1996). Method bias is the tendency of the onsite
analytical method to consistently overestimate or underestimate the true value. High bias
(overestimating) can be indicted by: 1) linear regression slopes greater than 1.0, 2) mean field
analytical (FA) to laboratory analytical (LA) ratios greater than 1.0, and 3) a high percentage of
positive RPDs. Low bias (underestimating) can be indicated by: 1) linear regression slopes less
than 1.0, 2) mean FA/LA ratios of less than 1.0, and 3) a high percentage of negative RPDs.

Then EnSys TNT method tended to underestimate concentrations at UMDA,, but did not
indicate a consistent bias at SUBASE Bangor or Crane NSWC. The EnSys RDX method did not
display a consistent bias at UMDA and Crane NSWC. It should be noted, however, that both
the EnSys TNT and RDX methods exhibited low bias when run without an organic matrix
cleanup step at UMDA during the original trials, as shown in Appendix D (BSI 1995). Use of
the cleanup step for the colorimetric methods on compost residues is highly recommended. The
DTECH TNT method tended to underestimate TNT values at UMDA, and overestimate TNT
values at SUBASE Bangor and Crane NSWC. The DTECH RDX method was biased slightly
low at UMDA, but did not indicate a consistent bias at Crane NSWC,

When comparing methods, precision should also be evaluated. Precision is a
measurement of the size of closeness of agreement among individual measurements. Precision
can be assessed by information derived from the linear regression R value and FA/LA ratio
standard deviation. The closer the linear regression R* values is to 1.0, the more precise the
method. The smaller the FA/LA standard deviation, the more precise the method. Based on
linear regression R? values and FA/LA standard deviations, EnSys TNT results were consistently
more precise than the DTECH TNT results. In general, RDX precision based on R® and FA/LA
standard deviations was similar between the two methods, with EnSys tending to be slightly
better in some mix designs.

Precision can be further assessed by replicate and duplicate analyses. Replicate and
duplicate analyses were performed at all sites to evaluate precision. Based on replicate and
duplicate analyses, EnSys TNT results were significantly more precise than DTECH TNT results.
All the EnSys TNT replicate and duplicate results (100%) met QA/QC criteria. Only 38% of
the DTECH TNT replicate analyses and 80% of the duplicate analyses met QA/QC precision
criteria. All of the EnSys RDX and DTECH RDX replicate and duplicate analyses (100%) met
QA/QC precision criteria.
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Overall accuracy was evaluated using linear regression, FA/LA ratio, and RPD data sets.

TNT results indicated that:
J EnSys had higher accuracy than DTECH at UMDA, SUBASE Bangor, and Crane

NSWC.
. EnSys had higher accuracy at UMDA than SUBASE Bangor.
. EnSys had similar accuracies between the 3 mix designs at Crane NSWC,
. DTECH had similar accuracies at UMDA and SUBASE Bangor.
. DTECH had similar accuracies between the 3 mix designs at Crane NSWC.

RDX results indicated that:
. EnSys had higher accuracy than DTECH at UMDA.

. There were not enough detections to evaluate either RDX method at SUBASE
Bangor.

. EnSys had slightly better accuracies than DTECH at Crane NSWC.

. EnSys had similar accuracies between the 3 mix designs at Crane NSWC.

* DTECH had similar accuracies between the 3 mix designs at Crane NSWC,

It should be noted that at Crane NSWC explosives concentrations in the compost were
extremely high, requiring large dilutions. This dilution requirement eliminated most of the
background "interference” color in the extract prior to onsite analysis. RPDs also tend to be
lower at higher soil concentrations.

After considering the bias, precision and accuracy of the onsite analytical methods, the
data user must also determine data needs based on their data quality objectives, prior to deciding
on a method. Onsite analysis results can be quantitative (EnSys) or semi-quantitative (DTECH).
Either result may be appropriate. Data requirements for remediation may only require
"detect/non-detect” results or results above or below a certain action level, which can be
provided by either method. Quantitative results may be required if concentrations need to be
tracked for the duration of the composting cycle. Onsite analytical methods will not replace
laboratory analyses. However, the proper use of onsite analytical methods will minimize the
number of expensive and time consuming laboratory analyses.

The data user must also determine compound class, compounds of concern, and potential
for interference and cross-reactivity during remediation. The different onsite analytical methods
have different degrees of cross-reactivity and interference from other explosives related
compounds. The data user must determine the need to identify these compounds. DTECH is
more TNT and RDX specific than EnSys, but cannot distinguish the presence of other explosives
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related compounds. Ensys may be preferable if identification of other compounds is important,
because the color development of the extract can give the operator an indication of what other
types of compounds may be present.

Site conditions are also important when choosing an onsite analytical method. Factors
such as location, access to electricity, and whether the work station will remain in a given area
or be moved to various locations should all be considered. In general, DTECH is better suited
for remote locations or field work stations.

This evaluation indicates that both colorimetric and immunoassay methods may be utilized
in an integrated approach to sampling and onsite analytical/laboratory determination of explosives
concentrations in compost residues during bioremediation treatment. There was reasonably
consistent performance between the 5 compost mix design tested in this study. However, due
to the large variation of compost amendments that could be utilized for bioremediation, it is
highly recommended that 20 to 30 samples be tested during pilot scale treatability studies to
evaluate site specific correlation between the selected onsite methods and the laboratory method.
It shouild be noted that sample heterogeneity for explosives in solid phase matrices (soils and
compost) contributes significantly greater error than analytical differences between onsite and
laboratory methods (EPA 1996), and may effect correlation between methods based on sample
preparation and handling procedures.
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Criteria

Table 4-1

Summary of Onsite Analytical Characteristics

DTECH

EnSys

Available Analyses

TNT and RDX in soil, water, and
compost

TNT and RDX in soil;
preconcentration for water;
cleanup step for compost

Detection Range

TNT: 0.5 mg/Kg to 5 mg/Kg
RDX: 0.5 mg/Kg to 6 mg/Kg

TNT: 5 mg/Kg to 150 mg/Kg
RDX: 1.1 mg/Kg to 33 mg/Kg

Type of Results

Concentration Range

Quantitative

Analysis Time

Exiraction: 35 to 40 min. (8
samples)

TNT: 35 min. (8 samples)
RDX: 35 min. (8 samples)

Extraction: 40 to 50 min. (10
samples)

TNT: 7 to 8 min per sample.
RDX: 50 min. (10 samples).

Sample Size

4.5 grams

10 grams

Solvent Volume

9 mL acetone (extraction)
minimal volume of buffers

50 mL acetone (extraction)

75 mL acetone/water (TNT cleanup
step)

minimal volume of acetone and
water to clean glassware

Skill Level

Low

Medium

Cost

$60 per sample for RDX and TNT
analysis
$300 for DTECHTOR

$30 per sample for TNT
330 per sampie for RDX
$2000 for equipment

Interference /
Cross-Reactivity

23% TNB cross-reactivity with TNT
at the midpoint of the detection
range. .
3% HMX cross-reactivity with RDX
at the midpoint of the detection
range.

100% TNB interference with TNT.
Can visually identify the presence of
tetryl; 1,3-DNB; 2,4-DNT; and 2,6-
DNT using TNT product.

100% HMX interference with RDX.

Additional Considerations

Small working area; little set up
requirement; no electricity or
refrigeration required; temperature
dependant development time (affect
can be reduced by using
DTECHTOR); no check to determine
if test is proceding correctly; easy to
transport.

Larger working arca; power supply
required to charge Hach
spectrophotometer; requires purchase
of acetone and water; cuvettes and
other glassware must be cleaned
between samples.




Table 4-2

Summary of Onsite Analyses Accuracies

Criteria -RPD DTECH EnSys
Accuracy INT RDX INT RDX
UMDA Combined Data Set
Range 1.0 to 117 2010975 0.6 10 132 0.710 79.4
Average 46.2 327 34.4 20.2
Median 48.4 36.0 32.8 13.8
SUBASE Bangor
Range 0.0t 172 NA 2910123 NA
Average 56.1 NA 52.6 NA
Median 46.1 NA 511 NA
Crane NSWC Combined Data Set
Range 2.1to 112 1.8 10 74.8 0.41075.2 1.0 to 89.2
Average 35.2 26.8 15.6 23.3
Median 28.1 24.9 11.5 15.9
Crane NSWC, Mix Design #4
Range 2.11064.3 8010 74.8 3.9t0 70.0 4.0 t0 30.1
Average 253 28.1 22.7 149
Median 19.2 222 17.8 13.3
Crane NSWC, Mix Design #5
Range 4.01w0 112 6.9 to 47.1 0.4 to 18.1 1.0 10 89.2
Average 49.6 23.9 6.3 34.8
Median 43.8 22.8 4.3 28.0
Crane NSWC, Mix Design #8
Range 56w 68.7 1.810504 1710 75.2 4110472
Average 31.6 28.3 17.4 20.3
Median 31.8 31.0 0.9 17.7
Complete Data Set - All Sites
Range 0.01t0 172 1.81097.5 0.4 10 132 0.7t0 89.2
Average 43.6 30.1 29.7 21.5
Median 41.4 27.1 24.7 15.4




Table 4-2 - continued
Summary of Onsite Analyses Accuracies

e ——
Criteria-Ratio DTECH EnSys
Accuracy INT | RDX L TNT RDX
UMDA Combined Data Set
Range 0.26 10 2.30 0.34 to 1.89 0.21to 1.28 0.431w2.14
Average 0.78 0.93 0.74 0.95
Standard Dev. | 0.42 0.36 0.18 0.27
SUBASE Bangor
Range 0.56 10 13.4 NA 0.97t04.16 NA
Average 2.35 NA 1.87 NA
Standard Dev. | 2.91 NA 0.81 NA
Crane NSWC Combined Data Set

Range 0.68 10 3.54 0.46 10 1.79 0.48 10 2.20 0.38 10 1.62
Average 1.41 1.14 1.12 0.98
Standard Dev. | 0.59 0.32 0.24 0.27

Crane NSWC, Mix Design #4
Range 0.7710 1.95 0.46t0 1.79 0.48 10 1.50 0.74 t0 1.30
Average 1.25 1.15 1.17 1.07
Standard Dev. | 0.35 0.34 0.23 0.17

Crane NSWC, Mix Design #5
Range 0.68 to 3.65 0.62 t0 1.45 .90 10 1.20 0.38 10 1.17
Average 1.73 0.94 1.03 0.75
Standard Dev. | 0.83 0.24 0.08 0.23

Crane NSWC, Mix Design #8
Range 0.6910 2.05 0.97 10 1.67 0.66 to 2.20 0.76 to 1.62
Average 1.28 1.34 1.16 1.12
Standard Dev. | (.35 0.20 0.33 0.24

Complete Data Set - Al Sites
Range 0.26 10 13.4 0.34 t0 1.89 0.21 0 4.16 0.381w02.14
Average 1.27 1.02 1.05 0.9
Standard Dev. | 1.37 0.36 0.53 0.27




Table 4-2 - continved

Summary of Onsite Analyses Accuracies

~ Criteria-Lin. DTECH EnSys
Regression RDX RDX
UMDA Combined Data Set
Slope 0.82 0.82 0.69 0.90
R? 0.61 0.27 0.88 0.74
SUBASE Bangor
Slope 0.74 NA 1.03 NA
R? 0.31 NA 0.93 NA
Crane NSWC Combined Data Set

Slope 1.48 1.10 1.06 0.98

R? 0.50 0.33 0.84 0.52
Crane NSWC, Mix Design #4

Slope 1.42 1.12 1.12 1.08

R? 0.81 0.16 0.82 0.70
Crane NSWC, Mix Design #5

Slope 1.64 0.90 1.05 0.70

R? 0.13 0.18 0.92 -0.15
Crane NSWC, Mix Design #8

Slope 1.30 1.34 1.0t 1.11

R? 0.77 0.66 0.74 0.60
Complete Data Set - All Sites

Slope (log) 1.01 1.00 0.99 0.99

R? (log) 0.86 0.96 0.91 0.97
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APPENDIX A

LABORATORY AND ONSITE ANALYTICAL
RESULTS



UMDA LABORATORY RESULTS



Compost SW 846 Method 8330 Resuits
Umatilla
Batch 10, Day 0
TNT RDX
CRREL CRREL CRREL CRREL
Sample mg/L mg/Kg* mg/L mg/Kg*
EXT10-01-01 2.03 1 102 ~ 168 1 eao
EXT10-01-02 | 118 | 590 | 362 181
ExTi00103 | 292 | 146 _ [ 143 | 715
EXT10-0204 |  3.06 153 154 77.0
EXT100205 | 378 | 189 16.1 80.5
EXT10-02-06 | 637 - 38 b 2098 105
EXT10-03-07 | 504 252 | 194 | 970
EXT10-0308 | _ 258 | 130 14.6 ko
EXT10-03-08 | 595 | 29.8 25.8 129
EXT10-04-10 453 22.7 13.2 66.0
EXT10-04-11 570 285 174 87.0
EXT10-04-12 11.7 __ 58.5 281 141
"~ EXT10-05-13 7.79 39.0 20.2 1 10
EXT10-05-14 |  3.64 182 185 | @25
ExTi00515 | 691 | T Taae | 10 95.0
EXT10-06-16 386 193 14.2 710
EXT10-06-17 | 138 ) 69.0 316 158
EXT10-06-18 | 582 = | 29.1 T 192 - Te0
EXTiO#1 | 511 256 {168 840
EXTI0#2 | 499 250 | 168 - 845
EXT10#3 783 | 392 262 | s
EXT10 #4 550 275 | 176 88.0
EXT104#5 332 166 217 109
EXTio#6 | 563 | 282 1 211 106
EXT1047 609 85 | 187 | eas
EXT10 #8 3.54 177 | 131 655
* Conversion from mg/L to mg/Kg = Conc. (mg/L) * 0.1 L/ 0.02 Kg
100 mL were used to extract 20 grams of compost.

CRRELCOV.XLS



Umatitla
Batch 10, Day 0

Compost SW 846 Method 8330 Results

TNB HMX
CRREL CRREL CRREL CRREL
Sample mg/L mg/Kg* mg/L mg/Kg*
EXT 10-01-01 ND ND 1 5
EXT 10-01-02 1.36 6.8 1 5
EXT 10-01-03 ND ND 1 5
EXT 10-02-04 ND ND 1 5
EXT 10-02-05 ND ND 1 5
EXT 10-02-06 ND ND 1 5
EXT 10-03-07 ND ND 1 5
EXT 10-03-08 ND ND 1 5
EXT 10-03-09 ND ND 1 5
EXT 10-04-10 ND ND 1 5
EXT 10-04-11 ND ND 1 5
EXT 10-04-12 2.36 11.8 1 5
EXT 10-05-13 ND ND 1 5
EXT 10-05-14 ND ND 1 5
EXT 10-05-15 ND ND 1 5
EXT 10-06-16 ND ND 1 5
EXT 10-06-17 3.29 16.5 1 5
EXT 10-06-18 0.92 4.6 t 5
EXT 10 #1 ND ND 1 5
EXT 10 #2 ND ND 1 5
EXT 10 #3 ND ND 1 5
EXT 10 #4 ND ND 1 5
EXT 10 #5 ND ND 1 5
EXT 10 #6 ND ND 1 5
EXT 10 #7 ND ND 1 5
EXT 10#8 ND ND 1 5

* Conversion from mg/L to mg/Kg = Conc. {mg/L) * 0.1 L/0.02 Kg
100 mL were used to extract 20 grams of compost.

HMX concentrations are estimates.
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Compost SW 846 Method 8330 Results
Umatilla
Batch 11, Day 0
INT RDX
CRREL CRREL CRREL CRREL
Sample (mg/L) (mg/Kg)* (mg/L) {mg/Kg)*
11-0-01 trace N_A | 152 |l 76
11002 59 295 13.6 68
i 11-0-03 16 8o 7.16 X -
11-0-04 3.61 18.1 10.0 50.0
11005 | 075 38 618 30.8
11-0-06 8.05 453 | 2 5e8 | 28
11007 383 | 1.7 20.7 1035
11008 838 | 167 982 | 496
11-0-09 825 | a3 184 s
11-0-10 329 16.5 139 69.5
C11-0-11 1.9 95 | 8o 44.6
1-0-12_ 082 41 {884 | 43
11-0-13 615 308 15.7 785
11014 | 232 116 | 798 399
11015 | 173 | T 865 | 274 137.0
11-0-08D 59 29.5 _ 988 494
11-0-10D e8| 327 113 565
11050 | 188 940 | 233 1165
11-#1 135 68 | 68 342
1M-#2 [ 095 | 48 ) 435 | 2175
11-#3A 2.48 124 708 - 35.4
11- #3B 443 22.2 134 67.0
11- #4A 17 | 88 9.11 4
11-#48 | 039 | 20 - 678 T34
11-#5A - 182 slo | 185 925
11- #5B 1 6.36 318 141 | T 708
* Conversion from mgj/L to mg/Kg = Conc. (mg/L) * 0.1 L /0.02 Kg
100 mL were used to extract 20 grams of compost.
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Compost SW 846 Method 8330 Resulis
Umatilla
Batch 11, Day O
TNB HMX
CRREL CRREL CRREL CRREL
Sample mg/L mg/Kg* mg/L mg/Kg*
11-0-01 ND ND 017 0.9
11-0-02 ND ND 1.5 7.5
11-0-03 ND ND 0.79 4.0
11-0-04 ND ND 1.2 6.0
11-0-05 ND ND 0.68 34
11-0-06 ND ND 0.62 3.1
11-0-07 0.29 15 2.39 12.0
11-0-08 ND ND 1.09 55
11-0-09 ND ND 2.01 10.1
11-0-10 ND ND 1.1 57
11-0-11 ND ND 0.98 49
11-0-12 ND ND 0.95 48
11-0-13 ND ND 1.73 8.7
11-0-14 ND ND 0.67 3.4
11-0-15 2.36 11.8 1.6 7.8
11-0-08D ND ND 1.09 5.5
11-0-10D ND ND 1.24 6.2
11-0-15D 1.46 7.3 2.56 12.8
11- #1 ND ND 0.75 3.8
11- #2 ND ND 0.48 24
11- #3A ND ND 0.78 3.9
11- #3B ND ND 1.4 7.0
11- #4A ND ND 1.8 9.0
11- #4B ND ND 1.44 7.2
11- #5A ND ND 2.04 10.2
11- #5B ND ND 1.55 7.8
* Conversion from mg/L to mg/Kg = Conc. (mg/L) * 0.1 L/ 0.02 Kg
100 mL were used to extract 20 grams of compost.
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UMDA ONSITE ANALYTICAL RESULTS



TNT DTECH Field Screening Results
Umatllla, Batch 10, Day 0

DTECHTOR | Pre-Dilution Dilution Dilution Result
Sample Reading Concentration | (Extraction)'| (Sample)® | (mg/Kg)
EXT 10-01-01 24 1.95 2.78 1 | 54

CEXTi00102 | 27 21 ) 278 | 7 | 408
EXT 10-01-03 51 3.4 2.78 9.5

EXT 10-02-04 50 3.33 2.78

|
|
I
|
|
|
|

7
.
-
~ EXT 10-02-05 61 | 407 278 1 | T s
EXT10-0206 | 8 [ 1 | 27 | 7 | 195
EXT10-03-07 { 17 16 | 278 7 311
- CEXT10-0308 | 45 [ 3 278 | 1 83
EXT10-03-09 | 12 | 128 | 278 | 7 | 249
CEXT100410 | 1 | o5 [ 278 | 7 | 97
- CEXT10-04-11 | 6 0.86 278 [ 7 | 167
EXT10-04-12 | 18 | 165 278 (7 | 321
CEXT100513 [ 8 | 1 - 278 7 19.5
CEXT10-05-14 (49 | 327 278 | 1 | a4
EXT10:0515 | 16 | 155 | 278 | 7 302
- EXT 10-06-16 4 | 82 | 278 [ 1 89
EXT10-06-17 | 41 | 28 | 7278 | 7 | 545
EXT 10-06-18 g 107 | 278 7 20.8
- EXTi0#1 | 14 | 142 | 278 |- 77 | 276
EXT 10 #2 4 | om | 21 | 77TTTws
EXT 10 #3 I - Y O e A 235
EXT10#4 | 18 165 | 278 | 7 "X
ExT10#5 | 80 | 27 | 278 | 1 | 75
EXTi0#6 | 1 121 | 278 | 7 | "235
EXT 10 #7 54 36 | 27 | 7 7041
EXT 10 #8 a9 327 | 278 | 1 91
EXT 10-01-02 (Rep.}{ 8 1 e 7 195
EXT 10-05-14 (Rep.) 1 05 | 278 1 1.4

' Conversion for 20 g sample extracted with 100 mL of acetone; assumes 10% moisture content.
? Dilution required for samples with high concentrations.
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TNT EnSys Field Screening Resuits
Umatilia, Batch 10, Day 0

Initial Final Concentration | Non-Detect
Sample Absorbance Absorbance Ditution (mg/Kg)* at 5 mg/Kg |
Control 0.001 ___0.085 1 1l 1
EXT10-01-01 | 0005 0.062 __t | __ses [
EXT10-01-02 0.003 0249 1 . 3re2 |
EXT10-01-03 0.005 0.085 1 11.61 -
EXT100204 |~ o004 | oo9 | 1 |7 e | T T
EXT1002-05 | 0003 | o081 | 1 | 1316
EXT10-02-06 |  0.009 0178 1 24.77
EXT10-03-07 | 0005 0.115 1 16.25 i
EXT1003-08 | 0010 | 0075 | 1 851 1
EXT1003-09 | 0006 |  0.119 1 16.56 B B
EXT1004-10_ |  0.009 0102 | 1300 |
EXT10-04-11 | 0009 |  0.119 1 15.63
EXT10-04-12 |  0.002 o225 1 34.21
EXT10-05-13 |  0.008 0.170 1 23.84 B
EXT10-05-14 0.010 ~ 0.094 1 11.46
EXT10-05-15 |  0.011 0154 1 - 2043
EXT10-06-16 | 0014 o107 | 1 T 1223
EXT10-06-17 | 0002 | 0288 | 1 | = 3932
EXT10-06-18 0003 | 0120 1. | 1765
EXT10 #1 007 | o120 1 16.41
ExTio#2 | 0004 | o113 | 1 | 1625
EXT10 #3 0.003 0177 | 1 25.54
EXTI0#4 | 0010 | 0133 | 1 | 1749 -
EXTiIO#5 | 0007 | 0082 | 1 | 1053 }
EXTI0#6 |  0.008 o2z T4 17.18 -
EXT10 #7 0010 0.147 1 | 1966
ExTioss | T ootz | Toosa |7 1| T ioss |
EXT10#4 (Rep) | 0009 ot | 1 17.34 -
EXT10-01-02 (Rep.}{  0.004 00286 | 1 | 3529 T
EXT10-04-10 (Rep.) 0011 o101 | 1 | 1223
Control (10 mg/Kg) 0.000 0055 | 1 851 |

*TNT Concentration (mg/Kg) = ((AbsFIN - (2 x AbsIN)) / 0.0323) x 5
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TNT DTECH Field Screening Results
Umatilla, Batch 11, Day 0

DTECHTOR Pre-Dilution Ditution Dilution Result
Sample Reading Concentration | (Extraction)'| (Sample)? (mg/Kg)
11-0-01 Lo <0.5 278 1 <14
11-0-02 57 88 | 278 | 1 106
11003 | 49 | 327 27 | v A
11-004 | 50 3.33 278 1 | e3
1005 | 10 _ <05 | 278 | 1 1 <14
11006 | 9 1.07 278 7 208
11007 | 2 |7 o0s7 278 | 7 | mal
11008 | 7 | 083 278 | 7 | 181
11-0-09 73 487 278 | 7 | c4B ]
11040 | 16 | 155 | 278 1 a3
11-0-11 | 48 3.2 2.78 T 89
11012 | L0 | <05 | 278 1 <14
ot Tt | T | e |77 | asos
11014 | 29 22 21 I 1 | sed
11015 | 31 23 278 10 | e39 |
1080 | TisT | 15 | a7 |77 | aea
110100 | 18 165 - 278 7 321
11-015D |~ 49 | 327 | 278 10 '90.9
11-#1 | 6 | o8 21 | 1| 24
11-#2 1 05 2.78 1 14
M#3A | 16 | 185 |7 278 1| a3
H#38 | 1 b 121 |27 T 7 235
11-#4A 33 | 24 T2 | 1T e
11-#4B 3 064 278 1 18
11454 | 22 18 | 278 | 10 514
11-#58 3 25 278 7 48.7
11-0-09 (Rep.)| 34 245 278 | 7 | a7y
11-#2 (Rep.) 3 064 | 278 I 17 18
11-#3B (Rep.) 20 175 278 | 7 341

' Conversion for 20 g sample extracted with 100 mL of acetone; assumes 10% moisture content.
2 Dilution required for samples with high concentrations.
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TNT EnSys Field Screening Results
Umatilla, Batch 11, Day 0
initial Final Concentration| Non-Detect
Sample Absorbance | Absorbance | Dilution (mg/Kg)* at 5 mg/Kg |
Control 0003 | 0065 | T [ ez [ T
11001 | 0005 [ 002 | 1 | 185 ~_ND
11002 | 0015 | o179 | 1 | 2307 -
11-003 | 0008 | 007 1 8.05 -
11-0-04 | 0012 0.1 I 1331 | d
1005 | 0008 | 0015 i 1 | 015 | ND
11-0-06 ~ 0.006 0072 | 1 929 |
11-0-07 0012 | 0167 1 2214 |
11-0-08 | 0011 0124 I 579 |
11-0-09 | 0.011 0.247 1 3483
11-0-10 | 0013 0.131 1 16.25 L
11-0-11 10.008 0073 | 1 | ss2 -
1M-012 [ 0007 | 0044 | 1 | ae4 ND
1-0-13 0012 | 0173 A - 23.07 o
11014 | 0016 | 0106 | 1 - 1148 | T
11046 | 0011 | 0489 [~ "1 | 7229
11-0-080 - 0010 o162 | 1 2198 |
100D | 0011 | 0176 | 1 | 2384
11-0-150 | 0.010 0488 | 1| 6935
11-#1 | o011 | 0063 i | 835 T
11-#2 | 0007 004 | 1 | 403 ND
11-#3A | 0015 | 0097 1} 037 | T
11-#38 | 0010 0165 | 1 1 2245 -
11-#4A | 0008 | ©08 | 1 | 1130 | T
11-#48B | ° 0.009 o048 |t | 484 | ND
11-#5A o010 | o4z | 4+ | e2e9 | T
1-#58 | _0o0t6 | o202 [ 1| =32 |
11-#4A(Rep) | 0010 | o00%6 | 1 | 11w | T T
11-0-03(Rep) | 0012 | o007 | 1 | 728 |
11-0-15(Rep) | 0010 | 046 1| 881
Control (10 mg/Kg) 0.000 oos6 | 1 | Tee7 | T
*TNT Concentration (mg/Kg) = ((AbsFIN - (2 x AbsIN)) / 0.0323) x 5
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RDX DTECH Field Screening Resulis
Umatifla, Batch 10, Day 0

DTECHTOR | Pre-Dilution Ditution Dilution Result
Sample Reading Concentration | (Extraction)'| (Sample)’ | (mg/Kg)
EXT10-01-01 43 2.88 278 [ 7 | 560
~ EXT10-01-02 74 5.55 278 | 7 | 1080
CEXT1000108 [ 40 | 27 | 27 | 7 525
EXT10-02-04 38 | 258 278 | 7 | s02
- EXT10-02-05 | 39 264 | 278 | 7 | s14
EXT10-02-06 | 59 | 44 2.78 7 | 858
- EXT10-03-07 | 59 44 | 278 | 7 856
EXT10-03-08 | 47 32 278 | 7 62.3
- EXT10-03-09 | 72 54 278 | 7 | 1084
EXT10-0410 | 34 | 234 278 | 7 | 455
_ EXT10-04-11 51 36 278 7} 701
_EXT10-04-12 | 63 4T3 2.78 7 | 920
- EXT10-05-13 | 57 4.2 2.78 7 81.7
CEXTI00514 [ 52 [ a7 | 278 | 7 | 720
EXT10-05-15 | 35 | 24 | 278 | 7 | 467
CEXT10-0616 | 54 | 39 278 | 7 759
~ EXT10-06-17 Tt 533 | 278 | 7 1037
- EXT10-06-18 | 54 39 | 21 | 7 75.9
EXT 10#1 73 548 278 | 7 106.6
EXT 10 #2 2 204 | 278 | 7 | "s72
EXT10#3 | 56 | a1 | 278 7 | 798
EXT 10 #4 38 | 288 |27 | 7 7|7 so02
EXT10#5 | &7 5.03 278 | 7 979
EXT 10 #6 53 38 | 278 | 7 739
EXT 10 #7 61 4.58 2.78 7 89.1
EXT10#8 84 234 2.78 7 455
EXT 10 #3 (Rep.) 67 5.03 2w | 7 979

' Conversion for 20 g sample extracted with 100 mL of acetone; assumes a 10% moisture content,
? Dilution required for samples with high concentrations.
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RDX EnSys Field Screening Resuilts
Umatilla, Batch 10, Day 0
With Nitrate Removal Step
Sample Concentration | Non-Detect
Sample Absorbance Dilution (mg/Kg)* at 1 mg/Kg
Control 0.128 1 5.57
EXT10-01-01 | NA NA NA
EXT1001-:02 | NA | NA |  NA
EXT1001-03_ | 0046 | 10 . 1564 |
 EXT10-0204 | 0065 10 2493 |
EXT10-02-05 | 0610 10 291.38
EXT10-02-06 | 0099 10 41.56 B
EXT 10-03-07 |  0.087 10 3569 | 0000
EXT1003-08 | NA | NA NA _
 EXT 10-03-09 NA NA NAT | :
_ EXT10-04-10 | NA | NA NA -
~ EXT 10-04-11 0.027 10 6.36
EXT 10-04-12 “NA NA NA
©EXT 10-05-13 0.081 10 2298
EXT 10-05-14 | 0066 10 2542
__EXT10-05-15 |  0.081 10 32.76 - )
EXT 10-06-16 0.059 10 2200 |
 EXT 10-06-17 ‘NA NA NA o
EXT10-06-18 | NA |  NA | TTNA | T T
EXT10#1 | NA NA NA S
EXTI0#2 | NA [ NA NA | T T
EXT10#3 | 0100 10 | a204 | T -
 EXT10#4 NA NA - NA |
EXT10#5 | NA NA NA | T
EXTi0#6 | 0098 | 10 | ato7 T T
EXT 10 #7 NA |7 NA T N T T
~ EXT1o#8 |~ NA | NA | "NA | T -
Control (10 mg/Kg) | 0.173 Ty 7.77 T
*RDX Concentration (mg/Kg) = ((AbsFIN - 0.014) / 0.0225) x 1.1 -
NA = Not Analyzed
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RDX EnSys Field Screening Results
Umatilta, Batch 10, Day 0

Without Nitrate Removal Step
Sample Concentration
Sample Absorbance Dilution {mg/Xg)*

Non-Detact
at 1 mg/Kg

Control 0.230 1 10.56

_ EXT 10-01-01 0171 10 76.76
EXT10-0102 | 0265 | 10 | 12271
EXT 10-01-03 0.128 10 55.73

EXT 10-02-04 |  0.140 10 61.60

~ EXT 10-02-05 0.148 10 6551
EXT 100206 | 0202 | 10 | 9191
EXT1003-07 | o184 | 10 8311

_ EXT10-03-08 |  0.146 10 64.53

~ EXT 10-03-09 0.254 10 117.33

EXT 10-04-10 | 0.131 10 57.20

- EXT 10-04-11 0.200 10 90.93

EXT 10-04-12 0.285 10 132.49

EXT 10-05-13 |  0.222 10 101.69

EXT10#4(Rep) | 0483 | 10 | 8262
EXT 10-06-17 (Rep.)| 0319 [ 10 | 14911
Control (10 mg/Kg) 0.217 1 9.92

EXT10-0514 | 0212 | 10 | 9680
EXT 10-05-15 0.232 10 10658 |
EXT10-06-16 | 0149 | 10 | “esbo0
EXT 10-06-17 | 0351 10 | 18476 __
EXT 10-06-18 |  0.258 10 | 11929 |
EXT10#41 | 0177 | 10 | 7969
EXT10#2 | o171 | 10 {7 7676

- EXT10#3 | 0229 10 | 10511

~ EXT10#4 | 0157 | 10 | 6991

_ EXT10#5 | o218 | 10 | “e973
EXT10#6 | 0187 | 10 | 8as8
EXT 10 #7 T 0.194 10 | sBo0

- EXT 1048 0.144 e R

*RDX Concentration (mg/Kg) = ({AbsFIN - 0.014) / 0.0225) x 1.1
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¥ Dilution required for samples with high concentrations.

RDX DTECH Field Screening Results
Batch 11, Day 0
DTECHTOR | Pre-Dilution Dilution Dilution Result
Samplo Reading | Concentration |(Extraction)'| (Sample)’ | (mg/Xg)
11-0-01 34 2.34 278 | 1t 65
11002 | 6 | 518 | 278 | 7 | 1008
11-0-03 32 | 222 | 278 | 7 432
11-0-04 60 a5 | 2m 7 876
11005 [ 12 [ 108 | 278 [ 7 | 210
11-0-06 10 | o097 | 278 | 7 | 189
11-0-07 34 234 | 278 | 10 | 651
11-0-08 56 a1 | 278 7 798
11-0-08 57 42 | 278 7| s7
1-0-10 | 55 4 278 7. 718
11-0-11 - %4 23¢ | 27 | 7 | 455
11:0-12 4 278 | 278 | 7 | 837
11-0-13 54 39 | 278 | 7 [ 759
11-0-14 35 24 | 278 | 7 46.7
11-0-15 56 4.1 278 10 | 1140
11-0-8D 56 | a1 | 2718 | 7 798
11-0-10D 73 | 548 1 278 7 1066
11-0-15D 58 43 | 278 10 195
11-#1 14 118 278 | 7 230
11-#2 73 548 2.78 1 152
11-#3A 12 1.08 2.78 7 21.0
11-#3B 78 5.85 278 | 7 | 1138
11-#4A 52 3.7 2.78 7 720
11-#4B LO <05 278 | 7 <97
11-#5A 14 118 2.78 10 32.8
11-#58 73 | 548 2.78 7 | 1086
11-0-1 (Rep.) 4 294 | 278 1| 82
11-0-12 (Rep.) 28 | 198 278 7 | 385
11-0-13(Rep)| 56 41 | 2718 7 | 798
11-#2 (Rep.) 74 555 2.78 1 15.4
11-#4B (Rep.) HI >6.0 2.78 1 >16.7
' Conversion for 20 g sample extracted with 100 mL of acetone; assumes a 10% moisture content.
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RDX EnSys Field Screening Results
Umatilla, Batch 11, Day 0

Sample

With Nitrate Removal Step

Sample
Absorbance

Diiution

Concentration
(mg/Kg)*

Non-Detect
at 1 mg/Kg

_ Control
11-0-01

0.186

o0z
11-003_

11004 _
11005
11006

11-0-07

o
11-0-10

11008

1

B.41

o193 | 1 875 -
0116 _ | 10 | 4987 |
~ | o067 | 10 2591 |
| oo91 10 37.64 -
0408 1 19.26 -
0520 K 24.74 o
0196 10 88.98
0,090 10 76 _ | __

I
S0
7110113
11-0-14
©11-0-15

11-0-15D
11-#1

 11-#4A

1i-#4B
C11-#5A
148

__11-0:08D
11-0-10D

e
HHRA
11-#3B

11454 (R
Control {10 mg/Kg)

0.073 10 2884 |
0235 10 togo4 |
0.083 10 3373 | o
o112 10 | 47t 4
______ 0046 | 10 | 1584 |
0.533 R 2537 T
0442 | 1~ | 2002 | T
0607 I 2808 |
~ 0.110 10 46.93 -
0.034 10 978 -

013
0116 _

_ clogged
0.126

*RDX Concentration (mg/Kg} = ((AbsFIN - 0.014) / 0.0225) x 1.1
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RDX EnSys Field Screening Results
Umatllla, Batch 11, Day 0

Without Nitrate Removal Step

Sample Concentration | Non-Detact
Sample Absorbance Dilution {mg/Kg)* at 1 mg/Kg |
Control 0.182 1 §g]
11-0-01 0.182 1 821 |
11002 | o187 { t0 | 8458 |
11003 | 0137 10 60.13
_11-0-04 0283 10 w707 |
11-0-05 0o’ 10 se31 [
11006 | 0076 10 30.31 _
11007 0.223 10 102.18
~ 11-0-08 0.142 10 62.58
~ 11-0-09 0.108 10 45.96 -
110110 0.153 10 T 67.96
1011 | o118 10 T 50.84
- 11-0-12 |  0.063 10 23.96
11013 | 0.153 10 6796 |
_Mo14 | oi13 |10 48.40 )
110415 [ o237 10 109.02
10080 | 0126 10 [ 5476
11-0-10D 0.125 10 54.27
110150 | 0176 10 79.20 o T
11-#1 | 004 | 10 | 3911
11-#2 0.050 10 17.60 o
11-#3A | o068 1w | 2640 | T
11-#3B 0.102 10  43.02 T
C1-#aA 0.599 T  28.60 -
11-#4B 0044 | 10 1467 T
~_11-#5A | 0213 10 | 10707 S
11458 | 0124 10 5378 T
- 11#3B(Rep) |  0.124 10 53.78
_ 11-0-06 (Rep) | 0.096 10 | 4009 T
11-0-10 (Rep.) 0129 | 10 | “se22 | T
Control (10mg/Kg) [ 0198 | 1 8% |

*RDX Concentration {mg/Kg} = ({AbsFIN - 0.014) / 0.0225) x 1.1
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Compost TNT Results (mg/Kg)
Umatilia, Batch 10, Day 0

CRREL
Sample Method 8330 EnSys DTECH
Control NA | 98 | NA
~ EXT10-01-01 | 102 8.1 5.4
 EXT10-01-02 500 376 40.9
EXT10-01-03 14.6 116 | 95
 EXT10-02-04 153 | 110 9.3
— EXT10-0205 18.9 13.2 11.3
_ EXT10-02-06 - 319 248 | 19.5
- EXT10-0307 | 252 | 163 31,1
~ EXT10-03-08 130 | 85 83
_ EXT10-0309 | 298 | 166 249
~ EXT10-04-10 227 | 130 97
EXT10-04-11 285 | 156 187
. EXT10-0412 | 585 _%42 | 821
- EXT10-05-13 | 330 238 19.5
~ EXT10-05-14 182 [ 115 9
CEXTI005-15 | 3a6 | T 204 | 802
EXT10-06-16 193 122 8.8
- EXT10-06-17 - 69.0 39.3 - 54.5
 EXT10-06-18 | 291 17.7 208
EXT1I0#1 256 16.4 276
EXTio#2 | 250 | 163 138
EXT10 #3 392 25.5 23.5
EXT10 #4 27.5 17.5 32.1
EXT10#5 16.6 105 7.5
EXT10 #6 282 172 235
EXT10#7 305 19.7 70.1
EXT10#8 177 10.8 9.1
EXT10#4(Rep) | NA | 173 NA
EXT10-01-02 (Rep.) NA 35.3 195
EXT10-04-10 (Rep.) NA 122 NA
EXT10-05-14 (Rep.) NA NA 1.4
Control (10 mg/Kg) NA 8.5 NA

NA = Not Analyzed
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Compost TNT Results (mg/Kg)
Umatilla, Batch 11, Day 0

Sample

CRREL
Method 8330

EnSys

NA

9.1

<0.5

<5

205

2341

_ 80 _
18.1

81
13.3

106
S S

<5

11003
RAE
1005
11-0-06
11007
11008

e

1M1
181

11013
11-0-14

105
11-0-08D

10100
110150

g 11-#1
1142
C11-#3A
11-#3B
C11-#4A
11-#4B
C11-#5A
11-#5B

11-#3B (Rep.)

_ 11-#4A (Rep.)
_ 11-03 (Rep)
__11-0-09 (Rep)

11-0-15 (Rep.)
Control (10 mg/Kg)

11-#2 (Rep) |

o295
_ 827
940

o 88
_ 20
810

350
61

o881

s

8.7

514
_._487

NA = Not Analyzed
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Compost RDX Results (mg/Kg)
Umatilla, Batch 10, Day 0

CRREL EnSys
Sample Method 8330 with NR without NR DTECH
Control NA 5.6 10.6 NA
EXT100101 | 80 | NA | 768 | 560
EXT10-01-02 | 181 NA | 123 108
EXT10-01-03 | 715 156 | 557 52,5
EXT10-02-04 | 770 | 249 616 502
EXT100205 | 805 | 201 |7 'ess | “sta
EXT100206 | 105 | 416 | 919 856
EXT10-0307 | 670 | 357 | 831 [ 86
EXT10-03-08 | 730 | NA_ | 645 | 623
EXT10-03-09 | 129 NA 17 | 105
EXT10-04-10 660 | NA | 572 455
EXT10-04-11 | 870 | 64 | g9 | 701
CEXT10-04-12 | 141 NA 182 920
EXT10-05-13 | 101 280 [ 102 [ 817
EXT10-05-14 925 254 | 98 | 720
EXT10-05-15 95.0 328 107 467
EXT10-06-16 71.0 220 | 60 | 759
EXT10-06-17 | 158 NA 165 104
EXT10-06-18 |  96.0 NA | 119 | 759
EXT10#1 840 CNA | 797 107
EXT10 #2 84.5 NA 76.8 572
EXT10 #3 131 420 105 79.8
EXT10#4 88.0 NA - 69.9 502
EXTI0#5 | 109 NA | 997 979
EXT10 #6 108 41.1 846 740
EXTI04#7 | 935 ~NA  88.0 891
EXT10#8 65.5 NA 636 465
EXT10#3 (Rep) |  NA NA ~ NA 97.9
EXT10 #4 (Rep.) NA NA 826 NA
EXT10-06-17 (Rep.)|  NA NA 149 NA
Control (10 mg/Kg) NA 7.8 99 NA

NA = Not Analyzed

with NR = with nitrate removal step

without NR = without nitrate removal step
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Compost RDX Results (mg/Kg)

Umatilla, Batch 11, Day 0
CRREL EnSys
Sample Method 8330| with NR | without NR DTECH
Control NA 84 | 82 ~ NA B
1001 | 76 88 | B2 85
1002 | 680 499 | 86 | 101
11-0-03 | 358 '25.9 60.1 432
11.0-04 | 500 | 376 - 107 876
11-0-05 308 193 303 | =210
11-0-06 28.0 24.7 303 | 188
11-0-07 T 104 89.0 102 851
11-0-08 | 496 372 626 | 198
1009 [ e20 [ 61 | 460 | 817
11-:0-10 | 695 | 401 68.0 778
7 11-0-1 | 446 | 372 508 | 455
11-0-12 430 376 24.0 53.7
11-0-13 - 785 1.2 680 759
11014 | 399 | 288 | 484 | 467
11-0-15 | 137 108 | 109 114
11-0-08D 4954 337 548 798
110100 | 565 479 54.3 107
11-0-15D | 117 156 | 792 120
11 | 342 | 254 | 391 23.0
1142 218 - 208 - 178 152
11-#3A | 354 | 290 T 264 210
11438 | 67.0 469 | 430 | 114
11-#4A | 460 98 | 286 | 720
11-#48 | 340 o224 1 147 <97
11-#5A 952 | 582 107 328
11-#5B 705 499 | 538 107
11-#2(Rep) | NA NA NA 154
11-#3B(Rep) |  NA NA 538 NA
11-#4B(Rep) | NA NA NA >16.7
11-0-1 (Rep.) _NA NAT | NA 82
11-0-06 (Rep.) NA NA 401 NA
11-0-10 (Rep.) NA NA 56.2 NA
11-0-12(Rep) | NA NA NA - 385
11-0-13 (Rep.) ~ NA NA NA 798
Control (10 mg/Kg) NA 55 8.9 _NA

NA = Not Analyzed

with NR = with nitrate removal step
without NR = without nitrate removal step
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SUBASE BANGOR LABORATORY RESULTS



Compost SW 846 Method 8330 Results
SUBASE Bangor
Site D, Batch 1
TNT RDX
CRREL CRREL CRREL CRREL
Sample {mg/L) (mg/Kag)* {mg/L) (mg/Kag)*
01-01-01 19 95 XD 55
~01-01-02 0 0.5 - 1 50
~ 01-01-03 06 3.0 17 85
01-01-04 0.3 15 14 7.0
~ 01-01-05 1.8 ' 9.0 2.6 13.0
010106 0.9 ‘ 4.5 3.3 165
© 010107 7.9 385 2 10.0
01-01-08 1 | 556 | 29 | L1445
010109 | 06 | 30 20 10.0
~ 01-01-10 ' 110 | 5.5 <0.1 <0.5
- 01-02-11 07 35 <0.1 <05
o102 | 13| 65 <0.1 <05
L0023 f 09 | 45 | <01 <0.5
S 0102414 | 08 | 40 <0.1 <0.5
010215 0.7 ] 3.5 <0.1 <0.5
01-02-16 1.1 5.5 <01 <0.5
010217 0.3 | s <0.1 <0.5
010218 [ 04 | 20 <01 <0.5
01-02-19 | 44 205 <01 | <05
01-02-20 208 1040 | w01 | <05
* Conversion from mg/L to mg/Kg = Conc. (mg/L) * 0.1 L/ 0.02 Kg
100 mL were used to extract 20 grams of compost.
D1CRRELC.XLS



Compost SW 846 Method 8330 Resuits
SUBASE Bangor
Site D, Batch G & H
TNT RDX
CRREL CRREL CRREL CRREL
Sample (mg/L) (mg/Kg)* (mg/.) (mg/Kg)*

B-H-1 <0.2 ] <1.0 <0.1 <05

T BH2 T <02 <10 <01 <0.5

B-H3 <0.2 <1.0 <01 <0.5

BH4 | = <02 - <1.0 <01 <0.5

B-H-5 <§ 2 <1.0 <0.1 <6§3

B-H-6 B <0.2 <10 <0.1 <0.5

~ B-H7 <0.2 - <1.0 <0.1 <0.5

B-g-8 <0.2 <1.0 <0.1 <0.5

~ B-H9 <0.2 <1.0 <0.1 <0.5

B-H-10 <02 . <1.0 <0.1 <0.5

BH11 | <02 <1.0 <0.1 <0.5

B-H-12 <0.2 <0 <0.1 <05

BH13 | T <02 | <0 <0.1 <0.5
B-H6D <0.2 <1.0 <0.1 <05

B-H-13D | <02 <1.0 <0.1 <05

. B-G1 <0.2 <1.0 <0.1 <0.5

i B-G-2 | <02 <1.0 <01 i <0.5

- BG3 [ <02 <1.0 T <01 <05

BG4 | <02 <10 <01 | <05
B-G-2D <02 <10 | <01 | <5

* Conversion from mg/L to mg/Kg = Conc. (mg/L) * 0.1 L /0.02 Kg
100 miL were used 1o extract 20 grams of compost.
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SUBASE BANGOR ONSITE ANALYTICAL RESULTS



TNT DTECH Field Screening Resulis
SUBASE Bangor, Site D, Batch 1
DTECHTOR | Pre-Dilution Dllution Dilution Result
Sample Reading Concentration |(Extraction)'! (Sample)® | (mg/Kg)
01-01-01 o <0.5 278 10 <13.9
01-01-02 | 2 0.57 2.78 1] 1e
01-01-03 30 2.25 278 | 1t | 83
01-01-04 28 215 | 278 | 1 | 0
00105 | 10 | <05 | 278 | 10 <139
010108 | a7 2.6 2.78 1 7.2
01-01-07 | 5 0.79 2.78 10 22.0
010108 | 85 | 25 | 278 1 7.0
010109 | 18 | 165 2.78 1 4.6
01-01-10 | 36 255 2.78 2 14,2
) 01-02-11_ | 12 128 | 278 1 36
01-02-12_ 3 | 25 2.78 1 7.0
010213 | 37 | 28 278 1 7.2
01-0214 | 36 | 285 | 278 1 A
01-0215_ | 8 1| 27 1 2.8
0o1-02-16 | 57 | 38 | 27 | 7| 738
- 010217 |  LO | = <05 278 1 | <14
01-02-18 | 4 | o7 2.78 1 | 20
010219 | 22 ¢ 18 | 278 7} 30
M-02-20 | 54 86 | 27 | 7 | 701
01-:01-01(Rep))  HI | >50 | 278 | 1 | >i3e
- 01-01-05(Rep)] H | 50 | 278 1 >139
01-02-12(Rep)| 71 | 473 | 278 | 1 | 131
01-02-16 (Rep.) 21 18 | ez 1T 7 T |Tmo
' Conversion for 20 g sample extracted with 100 mL of acetone; assumes 10% moisture content.
? Dilution required for samples with high concentrations.
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TNT EnSys Field Screening Results
SUBASE Bangor, Site D, Batch 1
Initial Final Concentration| Non-Detect
Sample Absorbance | Absorbance| Dilution (mg/Kg)* at 5 mg/Kg
Control 0.002 0063 1 913 -
01-01-01 0017 | 0.144 1 1703
 01-01-02 ~0.011 0043 | 1 3.25 ~ ND
010103 | 0021 | 0051 1 1.39 ND
01-0104 | 0028 | 0071 1 | 232 | ND
Cororos | TTooee | Totss T | T Hie |
- 01-01-06 0.044 0.131 1 6.66
01-0107 | 0045 | 0395 | 1 47.21
01-01-08 | 0040 | 0228 1 2291 |
010109 | 0122 0.197 1 7.28 ND
010110 | 0026 | o0.123 1 10.99
010211 | 0007 | 0052 | 1 588
-~ 01-02-12 0021 | 0104 | 1 I 960
010213 1 0014 __0.083 1 851
_01-02-14 0019 | 0090 1 805
01-02-15 | 0016 0.069 1 573 | -
01-02-16 0.051 o477 | 1 T T 11t
" 01-02-17 0.028 o062 1 083 ND
01-02-18 | o0.018 | 0078 1 6.50 -
0102119 | 0013 | o181 | 1 | 2399 T
01-02-20 0.016 o887 | 1 I 10139 |
01-0220(Rep) | 0036 | o708 | 1 | essas T T T
Control (10 mg/Kg) ooco | o067 | 1 | 1037 |
*TNT Concentration {mg/Kg) = ((AbsFIN - (2 x AbslIN))} / 0.0323) x 5

DO1TNTE.XLS



TNT DTECH Field Screening Results
SUBASE Bangor, Site D, Batch G & H

DTECHTOR | Pre-Dilution Ditution Ditution Result
Sample Reading | Concentration (Extraction)'| (Sample)® | (mg/Kg)

D-H-1 Lo <0.5 2.78 1 <14

DH2 | 2 | " o057 278 | 1 . 1.6
DH3 | O | <5 "~ |T T2 |4 <14
pH4 | 10 | <5 |21 | "1 | <4
DHS | Lo | <05 | 278 | 1 | <la

DH6 | LO | <05 278 |1 | <4
DH7 | 8 0.64 278 |1 | 18

D-H-8 21 1.8 278
DHe | O 05 | 278
‘DH10 | 7 | o083 | 278
D-H-11 4 [ on 278
DH-12 | 9 T 1.07 T 278
D-H-13 LO <05 ' 2.78
DH6D | a7 | 313 2.78
DH13D | O | <05 278
D-G-1 Lo <0.5 278

|

|

|
|

\
1
\
|
\
|
\
l
|
|
|

[\
[=>]

i
i
|
\
]
|
|
|
|
|
I
|
|
\
\
|
|
|
I
|
|
|

I
|
|
|
|
E
%

T"‘-_‘ — | -
[42]
-~

DG2 | Lo <0.5 278

|
|

3
D-G3 | Lo <05 2.78 1 <14
D-G4 71 | a3 | 27 | 1 134
DG2D | O | <05 | 278 | 1 | <4

DH7(ep) |  LO | <05 | 278 1 T <l4
DH8®ep) | 7 | 083 | 278 1 26
DH2(Een) | L6 |T s | a1 |7 <t
D-G-4 (Rep) | 62 413 | 27 | 1770 115 7

Control (10ppm)] 60 | 40 | 278 1 111

Blank LO <05 | 278 1 1.4

! Conversion for 20 g sample extracted with 100 mL of acetone; assumes 10% moisture content.
I? Dilution required for samples with high concentrations.
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TNT EnSys Fieid Screening Resulis
SUBASE Bangor, Site D, Batch G & H

initial Final Concentration| Non-Detect
Sample Absorbance | Absorbance| Diution (mg/Kg)* at 5 mg/Kg
Control 0.008 0.078 1 9.60
" B-H-1 T 0.074 T 0.068 1 -12.38 ND
~ BH2 0.037 0076 | 1 [ 031 | ND
B-H3 | 0025 0051 1 | o015 | "nND
BH4 | 0048 0099 | 1 046 | ND
BHS5 | 0013 | o018 | 4 | 424 | ND
BH6 | 0031 [ 0071 | 1 [T 43 | ND
BH7 | 0015 | 002 1 062 | ND_
B-H-8 0026 | 0063 1 1.70 _ND
B-H9 | 0.041 0088 | 1 27 ND
BH10 | 0046 | 0.081 1 170 | ND
B-H11 | 0049 | 0093 1 |77 | ND
BH-12 | 0051 0097 | 1 1 077 | ND
BH13 | 0082 | o004 1 356 | ND
B-H-6D 0.065 oore | 1+ | 788 | T ND
BH13 | 0016 | 0022 1 155 ND
Control | 0014 0076 | 1 I 7 < D
B-Gt | 0027 | 0053 1l 015 ND
B-G2 0.023 0041 [ 1 077 |  ND°
B-G-3 0016 | 0020 1 |7 T.was |7 NDT
BG4 | 0027 | ‘o225 | 1 | T2sar | T
B-G2D _ | 0014 _ 0026 | 1 | 031 | ND
B-H1(Rep) | 0017 | 0033 R -0.15 ND
B-H-11 (Rep.) 0.044 ~0.093 R T Y% o~ N R s Y
B-G-2(Rep) |  0.030 0057 [ 1 046 ~ ND
B-G-4(Rep) | 0030 0242 | 1 | 2817 T
Blank 0014 0.013 ET -2.32 "ND
Control (10 mg/Kg) 0.003 " 0.071 1 | 1006 T

*TNT Concentration (mg/Kg) = ((AbsFIN - (2 x AbsIN)) / 0.0323) x 5
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RDX DTECH Field Screening Resulis
SUBASE Bangor, Site D, Batch 1

DTECHTOR { Pre-Dilution Dilution Dilution Result
Sample Reading | Concentration |(Extraction)'| (Sample)® | (mg/Kg)
01-01-01 Lo <0.5 2.78 1 <1.4
01-01-02 0 | <05 2.78 E
01-01-03 | LO | <05 | 2718 | 1 <14
01-01-04 | LO <05 278 |1 | <ta
01-01-05 LO <0.5 278 | 1 <t4
010106 |10 05 | 278 i <14
01-01-07 o <0.5 2.78 1 <14
01-01-08 LO <0.5 2.78 1] <14
010108 |  LO <05 278 | i <4
01-01-10_ Lo <0.5 2.78 1 <1.4
010211 | 16 | 129 2.78 1 36
01-02-12 Lo <05 278 1 | <t4
01-02-13 Lo <05 | 278 1 <1.4
01-02-14 | 2 | 055 27 | 15
010215 | O | <05 2.78 1 <14
01-02-16 LO <05 | 278 1 <1.4
01-02-17 | LO <0.5 2.78 1 | <14
01-02-18 Lo <0.5 278 1 <1.4
01-0219 | LO <0.5 278 1 <14
or0220 | O [T Teas | 27 | A | <4
01-02-11 (Rep)|  LO <05 | 278 | 1t <1.4
01-02-14 (Rep.) 1 05 278 ] B 14
! Conversion for 20 g sampte extracted with 100 mL of acelone; assumes a 10% moisture content.
2 Dilution required for samples with high concentrations.
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RDX EnSys Field Screening Results
SUBASE Bangor, Site D, Batch 1

With Nitrate Removal Step
Sample Concentration | Non-Detect
Sample Absorbance Dilution {mg/Xg)* at 1 mg/Kg
Controf 0.135 1 5.92
- 01-01-01 0.018 1 0.20 ND
010102 | 0019 1 0.24 ~_ ND
~ 01-01-03 0.019 1 0.24 ND
 01-01-04 0.011 1 -0.15 ND
010105 | 0029 1 0.73 ND
01-01-06 0.043 1 1.42
© 7 oi0i07 0017 | o ND
01-01-08 0.019 1 0.24 ND
010109 | 0023 1 0.44 ND
~ororo | oo 1 010 ND
L0021 | 0011 1 0.15 ND
© 0102112 | 0018 1 0.20 ND
- 01-02-13 0019~ 1 0.24 ND
~01-02-14 0.018 1 0.20 ND
~ 01-02-15 0.018 R 0.20 ND
~ 01-02-16 0.012 1 010 | ND
__01-02-17 0.012 1 -0.10 ND
01-02-18 | o022 1 0.39 ND
- 01-02-19 0013 1 -0.05 ND
010220 | 0010 "1 020 | ND
01-01-06 (Rep) |  0.028 1 068 | ND
Control (10 mg/Kg) 0195 1 8.85

*RDX Concentration {(mg/Kg) = ({AbsFIN - 0.014) / 0.0225) x 1.1
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RDX EnSys Field Screening Results
SUBASE Bangor, Site D, Batch G & H
With Nitrate Removal Step
Sample Concentration | Non-Detect
Sample Absorbance Dilution {(mo/Kg)* at 1 mg/Kg
Control 0.165 1 7.38 B
 DH1_ [ opo0 | 1 | 088 | ND
~ DH2 0001 | 1 084 | ND
~ DH3 | o000 | 1 068 | ND
DH-4 | 0021 | 14 034 ND
~ D-H5 0.011 1 ) -0.15 ~__ND
- D-H6 0.008 1 -0.29 ~ND
. DH7 -0.004 1 -0.88 ND
D-H-8 -0.004 1 -0.88 ND
~ D-H8 -0.003 1 -0.83 ND
~__D-H-10 0.010 1 -0.20 ND
~ D-H-11 ~ 0.008 1 -0.24 ND
D-H-12 0028 1 0.73 ND
D-H13 | -0007 | 1 -1.03 ND
D-H6D | -000t 1 -0.73 ~ ND_
D-H-13D |  0.001 1 -0.64  ND
~bG1 | -0005 1 -0.93 ND
~ DG2 0003 1 -0.83 ND
~ DG3 o oooo | 1T -0.68 ~_ND
. D-G4 0005 | 1 w08 | No T
DG20 | 0006 | 1 | 089 | ND
BH-4(Rep) | 00038 | 1 054" ND
BH8(Rep) | 0006 | 1 | 098 | ND
BH11(Rep) | 0001 | 1 | o064 | ND
~ B-G-1(Rep) 0002 | 1+ | o7 |TTTND
Control (10 mgKg) | 0162 | 1 | Tye2sa T T T
*RDX Concentration (mg/Kg) = ((AbsFIN - 0.014} / 0.0225) x 1.1
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Compost TNT Results (mg/Kg)
SUBASE Bangor, Site D, Batch 1

CRREL
Sample Method 8330| EnSys DTECH
Control NA AN NA
~olot01 | e85 170 <139
010102 05 [ <5 | 16
01-01-03 30 <5 63
7 01-01-04 15 | <5 80
T o105 | 90 | 116 | <139
01-01-06 45 6.7 72
01-01-07 | 395 472 | 220
01-01-08 556 | 229 7.0
010109 30 <5 | 46
01-01-10 55 | 10 | 142
~01-02-11 35 5.9 3.6
T ot0242” | 65 | e | 70
0102413 | 45 - 85 72
01-02-14 4.0 8.1 A
01-02-15 3.5 57 28
01-02-16 5.5 116 739
01-02-17 15 <5 <14
01-02-18 20 | 65 20
01-02-19 | 205 240 | 360
01-02-20 104 101 701
© 01-01-01 (Rep.) NA NA - >139
01-01-05 (Rep.} NA ~ NA >139
01-02-12 (Rep.) NA NA 131
~ 01-02-16 (Rep.) NA NA 350
- 01-02-20 (Rep.) NA 98.5 NA
Control (10 mg/Kg) NA 104 NA

NA = Not Analyzed
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Compost TNT Results (mg/Kg)
SUBASE Bangor, Site D, BatchG & H

CRREL
Sample Method 8330 EnSys - DTECH
Control NA 9.6 _ NA
T U B-HA <1.0 <5 <14
B-H-2 <1.0 <5 | 16
7 T B-H-3 N <1.0 <5 <1.4
~ B-H4 <1.0 <5 E
" B-H-5 i <1.0 <5 <14
B-H-6 B <1.0 <5 <14
~ BH7 T a0 <5 1.8
‘BH8 | <10 <5 50
B-H-9 <1.0 <5 <14
B-H-10 <1.0 <5 26
B-H-11 <1.0 <5 20
 BH12 <1.0 <5 30
8-H-13 <1.0 5 <1.4
B-H-6D <1.0 <5 87
B-H-13D <1.0 <5 <14
B-G-1 - <1.0 S| <14
B-G-2 <1.0 <5 <1 re B
~ B-G3 ] <1.0 <5 <14
B-G-4 <1.0 26.5 131
oBG20 | <0 | T <4
" B-H-1 (Rep.) NA <5  NA
~ BH7(Rep) | NA | NA <14
BH8(Rep) | NA NA | 28
T BH11(Rep) | NA 1 <5 { " NA
" B-H-12(Rep) | NA NA | <14
_ BG2(Rep) | NA | <5 _NA
 B-G-4 (Rep.) NA 282 1.5
Blank | NA s | <14
Control (10 mg/Kg) NA 101 L 1

NA = Not Analyzed
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Compost RDX Results (mg/Kg)
SUBASE Bangor, Site D, Batch 1

Sample

CRREL
Method 8330

EnSys

with NR without NR DTECH

Control
01-01-01
01-01-02
010103
01-01-04
01-01-05
01-01-06
01-01-07
01-01-08
01-01-09
01-01-10

01-02-11 |

01-02-12
01-02-13
01-02-14
01-02-15
01-02-16
01-02-17
01-02-18
01-02-19
01-02-20

01-01-06 (Rep.)
01-02-11 (Rep.)
01-02-14 (Rep.)
Control (10 mg/Kg)

NA

__.55
30

130
185
100
__ 145

100
<05
<05

_ NA
__NA
~NA

59 NA NA

<t NA | <14

<1  NA | <14

<1 ‘NA | <14

< |TTNA <14

T | NA <14

14 ‘NA | <14
<1 | NA <14
<4 | NA I <14

a1 | NA | <14

T« | NA <1.4
«1 | NA 36
<t | NA | <14
<« | NA | <4
<1 NA 1.5

<« | ONA | <4

<1 | NA <1.4
T T NA ] <14
T NA T <14
<1 | NA | <14

<1 NA <1.4
<1 NA NA

~ NA  NA <1.4

"NA O NA | 14

88 | NA ~__NA

NA = Not Analyzed

with NR = with nitrate removal step
without NR = without nitrate removal step
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Compost RDX Results (mg/Kg)
SUBASE Bangor, Site D, BatchG & H

CRREL EnSys
Sample Method 8330| with NR without NR DTECH
Control NA 7.4 NA NA
~BH-1 <0.5 < NA | T NA |
T B-H2 <0.5 <1 NA | NA
TTBH3 | <05 <1 ' NA™ T f " NA
B-H-4 <05 <1 ‘NA  NA
~ BHS5 <0.5 <1 ~_NA | NA
BH6 <0.5 <1 NA | NA
BH7 | <05 | < NA NA
 BH8 | <05 | <l NA_ _NA
‘B-H9 | <05 < 'NA NA
B-H-10 | <5 | <« {TTNA | NA
_ BH11 | <05 <1 NA~ |  NA
~ BH12 <05 < NA NA
" B-H-13 <05 <t NA T NA
~ B-H6D <05 <1 NA " NA
~ B-H-13D <05 <1 | NA T NA
B-G-1 <05 | <1 TUNAT | NA
- BG2 | <05 |« NA NA
BG3 | <05 | <1 | NA | T NA T
BG4 | <05 <1 NA TTOONA
BG20 | <05 | <t “NA CONA
B-H4(Rep) | NA I < NA | NA
BH8(MRep) | NA | "<t |  NA NA
BH1t(Rep) | NA | <« { " NA | TNA
BG1(Rep) | NA | <t | NA “NA
Control (10 mg/Kg) NA | 72 | NAT NA

NA = Not Analyzed

with NR = with nitrate removal step

without NR = without nitrate removal step
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CRANE NSWC LABORATORY RESULTS



TNT Laboratory Analysis Resuits

Crane NSWC, Trial Test
Laboratory Results Concentration
Sample uglL |  mgh (mg/Kg)*

Mix Design 4
4-A1 33700 337 169
4-A2 20900 20.9 105
4-A3 25800 258 129
4-B1 44300 443 222
4-B2 25300 253 127
4-B3 32300 32.3 162
4-C1 48500 48.5 243
4-C2 16500 16.5 83
4-C3 28400 284 142
4-D1 74500 74.9 375
4-D2 41500 415 208
4-D3 52400 52.4 2862
4-B1D 38900 38.8 185
4-C3D 24800 248 124

Mix Design §
5-A1 51300 51.3 257
A2 48500 465 233
5-A3 23900 239 120
5-B1 26200 282 131
5-B2 49400 49 4 247
5-B3 33200 332 166
5-C1 48100 46.1 231
5-C2 58200 58.2 291
5-C3 48000 48.0 240
5-D1 61800 61.8 309
5-D2 37800 378 189
5-D3 17800 17.8 89
5-B2D 50500 50.5 253

Mix Design 8
8-A1 25500 255 128
8-A2 21400 214 107
8-A3 4310 4.3 22
8-81 28900 288 135
8-B2 23600 23.6 118
8-B3 19500 19.5 98
8-C2 40300 403 202
8-C3 25700 257 129
8-D1 43300 433 217
8-D2 25700 257 129
8-D3 54500 54,5 273
8-FD 54900 54.9 275
8-A2D 27800 276 138

* Conversion from mg/L to mg/Kg = Conc. {mg/L) * 0.1L /0.02 Kg
100 mL were used to extract 20 grams of compost.
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RDX Laboratory Analysis Resulits

Crane NSWC, Trial Test
Laboratory Results Concentration
Sample ug/lL | mg/L (mg/Kg)*

~ Mix Design 4
4-A1 423000 4230 2115
4-A2 299000 299.0 1495
4-A3 408000 408.0 2040
4-B1 488000 499.0 2495
4-B2 330000 330.0 1650
4-B3 408000 408.0 2040
4-C1 474000 474 .0 2370
4.C2 305000 305.0 1525
4-C3 492000 482.0 2460
4-D1 599000 588.0 2995
4-02 360000 360.0 1800
4-p3 558000 558.0 2790
4-B1D 487000 487.0 2435
4-C3D 499000 499.0 2495

Mix Design §
5-A1 388000 388.0 1940
5-A2 351000 351.0 1755
5-A3 233000 233.0 1165
5-81 239000 2390 1195
5-B2 368000 369.0 1845
5-B3 303000 303.0 1515
5-C1 378000 378.0 1890
5-C2 412000 412.0 2060
5-C3 372000 3720 1860
5-D1 484000 484.0 2420
5-D2 318000 318.0 1590
5-D3 219000 219.0 1095
5-B2D 411000 4110 2055

Mix Design 8
8-A1 273000 273.0 1365
8-A2 278000 278.0 1390
8-A3 209000 2090 1045
8-B1 237000 237.0 1185
8-B2 318000 318.0 1595
8-B3 207000 207.0 1035
8-C2 357000 357.0 1785
8-C3 230000 230.0 1150
8-D1 402000 402.0 2010
8-D2 250000 250.0 1250
8-D3 452000 4520 2260
8-FD 386000 385.0 1930
8-A2D 303000 303.0 1515

* Conversion from mg/t. to mg/Kg = Conc. (mg/L) * 0.1L / 0.02 Kg
100 mL were used to extract 20 grams of compost.
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TNB Laboratory Analysis Results
Crane NSWC, Trial Test

Laboratory Results Concentration
Sample ug/L | mg/L {mg/Ka)*
Mix Design 4
4-A1 0.0 0.0
4-A2 0.0 0.0
4-A3 0.0 0.0
4-B1 104 0.1 0.5
4-B2 153 0.2 0.8
4-83 0.0 0.0
4-C1 0.0 0.0
4-C2 0.0 0.0
4-C3 0.0 0.0
4-D1 0.0 Q.0
4-D2 0.0 0.0
4-D3 0.0 0.0
4-B1D 0.0 0.0
4-C3D 0.0 0.0
Mix Design 5
5-A1 0.0 0.0
5-A2 315 0.3 1.6
5-A3 293 0.3 1.5
5-B1 288 0.3 1.4
5-B2 132 0.1 0.7
5-B3 122 0.1 0.6
5-C1 0.0 0.0
5-C2 185 0.2 0.9
5-C3 455 0.5 2.3
5M 0.0 0.0
5-D2 0.0 0.0
5-D3 272 03 1.4
5-B2D 518 0.5 2.6
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TNB Laboratory Analysis Resuits

Crane NSWC, Trial Test
Lahoratory Results Concentration
Sample ug/L | mg/L {mg/Kg)*
Mix Design 8
B-A1 551 0.6 2.8
8-A2 0.0 0.0
B-A3 0.0 0.0
8-B1 0.0 0.0
8-B2 131 0.1 0.7
8-B3 0.0 0.0
§-C2 0.0 0.0
8-C3 293 0.3 1.5
8-D1 0.0 0.0
8-D2 148 0.1 0.7
8-D3 0.0 0.0
B-FD 0.0 0.0
8-A2D 0.0 0.0

* Conversion from mg/L to mg/Kg = Conc. (mg/L) * 0.1L/0.02 Kg
100 mi were used to extract 20 grams of compost.
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HMX Laboratory Analysis Results
Crane NSWC, Trial Test

Laboratory Results

Concentration

Sample _ug/L 1 mg/L (mg/Kag)*
Mix Design 4
4-A1 44200 44.2 221
4-A2 28000 28.0 140
4-A3 42000 42.0 210
4-B1 52900 52.9 265
4-B2 34500 34.5 173
4-B3 42900 42.9 215
4-C1 49600 49.6 248
4-C2 31600 316 158
4-C3 50800 50.8 254
4-DA 63700 63.7 319
4-D2 36900 36.9 185
4-D3 58300 58.3 292
4-B1D 50300 50.3 252
4-C3D 51100 511 256
Mix Design §
5-A1 41400 41.4 207
S5-A2 36800 36.8 184
5-A3 24200 242 121
5-B1 25300 253 127
5-B2 38200 39.2 196
5-83 31400 31.4 157
5-C1 39900 39.9 200
5-C2 43400 434 217
5-C3 39700 39.7 199
5-D1 49400 49.4 247
5-D2 33900 33.9 170
5-D3 23100 231 116
5-B2D 43700 43.7 219
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HMX Laboratory Analysis Results
Crane NSWC, Trial Test

Laboratory Results Concentration
Sample ugit mg/L {mg/Kg)*
Mix Design 8
B-A1 26800 26.8 134
8-A2 28500 28.5 143
8-A3 20700 20.7 104
8-81 23800 23.8 119
8-B2 31900 31.9 160
8-B3 21300 21.3 107
8-C2 37600 37.6 188
8-C3 22400 22.4 112
8-D1 40500 40.5 203
8-D2 25200 252 126
8-D3 46700 46.7 234
8-FD 35000 39.0 195
8-A2D 31800 31.8 159

* Conversion from mg/L to mg/Kg = Conc. (mg/L) * 0.1L / 0.02 Kg
100 mL were used to extract 20 grams of compost.
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TNT DTECH Field Screening Results
Crane NSWC, Trial Test
DTECHTOR | Pre-Dilution | Dilution | Dilution Result
Sample Reading | Concentration | (Extraction)’| (Sample)’ | (mg/Kg)
Mix Design 4

4-A1 71 473 2.78 25 329

4-A2 43 2.90 2.78 10 81
4-A3 25 2.00 2.78 25 139
4-B1 24 1.95 2.78 50 271
4-B2 28 2.15 278 25 149
4-B3 41 2.80 2.78 25 195
4-C1 57 3.60 2.78 25 250
4-C2 10 1.14 2.78 25 79
4-C3 25 2.00 2.78 25 139
4-D1 73 4.87 2.78 50 677
4-D2 72 4.80 2.78 25 334
4-D3 74 4.93 2.78 25 343
4-B1D 66 4.40 2.78 25 306
4-C3D 15 1.50 2.78 25 104
4-B2 (Rep.) 46 3.07 2.78 25 213

Mix Design 5

5-A1 49 3.27 2.78 100 809
5-A2 2 0.57 2.78 100 158
5-A3 8 1.00 2.78 100 278
5-B1 1 0.50 2.78 100 139
5-B2 10 1.14 2.78 100 317
5-B3 18 1.65 2.78 100 459
5-C1 21 1.80 2.78 100 500
5-C2 11 1.21 2.78 100 336
5-C3 21 1.80 2.78 100 500
5-D1 9 1.07 2.78 100 297
5-D2 2 0.57 2.78 100 158
5-D3 3 0.64 2.78 100 178
5-B2D 14 1.42 2.78 100 395
5-A1 (Rep.) 8 1.00 2.78 100 278
5-C2 (Rep.) 32 2.35 2.78 100 653
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TNT DTECH Field Screening Results
Crane NSWC, Trial Test

DTECHTOR | Pre-Dilution | Dilution | Dilution Result
- Sample Reading Concentration |(Extraction)'| (Sample)? (mg/Kg)
Mix Design 8
8-A1 12 1.28 2.78 25
8-A2 9 1.07 2.78 25
8-A3 7 0.93 2.78 10
g-B1 43 2.90 2.78 25
8-B2 27 210 2.78 25
8-83 73 4.87 2.78 10
8-C2 72 4.80 278 25
8-C3 41 2.80 2.78 25
8-D1 27 210 2.78 50
8-D2 57 3.80 2.78 25
8-D3 65 4.33 2.78 25
8-FD 36 2.55 2.78 50
8-A2D 27 2.10 2.78 25
8-D3 (Rep.) 74 493 2.78 25
QA/QC Samples
Cantrol 1 89 4 60 2.78 1 12.8
Control 2 68 4.53 2.78 1 12.6
Control 3 72 4.80 2.78 1 13.3
Control 4 71 473 2.78 1
Control 5 74 493 2.78 1 13.7
Blank 1 9 1.07 278 1 .
Biank 2 LO <0.5 278 1 <0.5
Blank 3 LO <0.5 2.78 1 <0.5
Blank 4 LO <0.5 278 1 <0.5

' Conversion for 20 g sample extracted with 100 mL of acetone; assumes 10% moisture content.
* Dilution required for samples with high concentrations.
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TNT EnSys Field Screening Resuits
Crane NSWC, Trial Test
: Initial Final Concentration
Sample Absorbance Absorbance Dilution (mg/Kg)*
Mix Design 4
4-A1 0.007 0.142 10 198
4-A2 0.005 0.090 10 124
4-A3 0.011 0.134 10 173
4-B1 0.006 0.179 10 259
4-B2 0.006 0.114 10 158
4-B3 0.037 0.578 1 78
4-C1 0.009 0.194 10 272
4-C2 0.006 0.079 10 104
4-C3 0.003 0.075 20 214
4-D1 0.009 0.276 10 399
4-D2 0.005 0.161 10 234
4-D3 0.008 0.221 10 317
4-B1D 0.008 0.147 10 203
4-C3D 0.006 0.125 10 175
4-A2 (Rep.) 0.004 0.083 10 116
Mix Design 5

5-A1 0.001 0.163 10 249
5-A2 0.004 0.144 10 211
5-A3 0.003 0.084 10 121
5-B1 0.003 0.091 10 132
5-B2 0.004 0.187 10 277
5-B3 0.002 0.106 10 158
5-C1 0.002 0.155 10 234
5-C2 0.001 0.183 10 280
5-C3 0.001 0.164 10 251
5-I1 0.003 0.238 10 359
5-D2 0.003 0.133 10 197
5-D3 0.004 0.068 10 93
5-D3 0.017 0.636 1 93
5-B2D 0.004 0.204 10 303
5-A2 (Rep.) 0.002 0.145 10 218
5-B3 (Rep.) 0.002 0.117 10 175
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TNT EnSys Field Screening Results

Crane NSWC, Trial Test

Initial . Final Concentration
Sample Absorbance Absorbance Dilution (mg/Kg)*
Mix Design 8
8-A1 0.004 0.095 10 135
8-A2 0.009 0.103 10 132
8-A3 0.005 0.073 10 98
8-A3 0.028 0.368 1 43
8-B1 0.005 0.104 10 146
8-B2 0.007 0.053 10 60
8-B2 0.034 0.816 1 116
8-B3 0.001 0.078 10 118
8-B3 0.030 0.394 1 52
8-C2 0.004 0.145 10 212
8-C3 0.004 0.100 10 142
8-D1 0.007 0.159 10 224
8-D2 0.005 0.107 10 150
8-D3 0.009 0.221 10 314
B-FD 0.005 0.128 10 183
8-A2D 0.007 0.112 10 152
B-A3 (Rep.) 0.026 0.604 1 85
QA/QC Samples
Control 1 0.003 0.065 1 9.1
Control 2 0.006 0.080 1 10.5
Control 3 0.003 0.081 1 11.6
Control 4 0.003 0.069 1 9.8
Control 5 0.000 0.064 1 9.9
Control 6 0.000 0.068 1 10.5
Blank 1 0.002 0.001 1 -0.5
Blank 2 0.003 0.003 1 -0.5
Blank 3 0.001 0.001 1 -0.2
Blank 4 0.002 0.005 1 0.2
Blank 5 0.000 0.001 1 0.2

*TNT Concentration (mg/Kg)} = ((AbsFIN - (2 x AbsIN)) / 0.0323) x 5
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RDX DTECH Field Screening Resuits
Crane NSWC, Trial Test
DTECHTOR | Pre-Dilution Dilution Dilution Result
Sample Reading | Concentration |(Extraction)’| (Sample)’ | (mg/Kg) |

Mix Design 4
4-A1 53 3.80 278 250 2641
4-A2 62 4.65 2.78 125 16186
4-A3 49 3.40 2.78 250 2363
4-B1 62 4.65 2.78 250 3232
4-B2 55 4.00 2.78 250 2780
4-B3 49 3.40 2.78 250 2363
4-C1 21 1.56 278 250 1084
4-C2 50 3.50 2.78 125 1216
4-C3 62 4.65 2.78 250 3232
4-D1 64 4.80 2.78 250 3336
4-D2 62 465 278 250 3232
4-D3 61 4,58 278 250 3183
4-B1D 62 465 2.78 125 1616
4-C3D 55 4.00 2.78 250 2780
4-B1 (Rep.) 64 4,80 2.78 250 3336

Mix Design §
5-A1 58 4.30 278 100 1195
I 5-A2 68 510 278 100 1418
5-A3 61 4.58 278 100 1273
5-B1 61 4.58 2.78 100 1273
5-B2 64 480 2.78 200 2669
5-B3 45 310 2.78 200 1724
5-C1 69 518 2.78 100 1440
5-C2 Y 252 2.78 200 1401
i 5-C3 71 533 2.78 100 1482
5-D1 63 4.73 278 200 2630
5-D2 59 4.40 2.78 100 1223
5-D3 63 473 278 100 1315
5-B2D 69 5.18 2.78 100 1440
5-A3 (Rep.) 685 4.88 278 100 1357
5-C2 (Rep.) 72 5.40 2.78 100 1501

Mix Design 8
B-A1 41 276 2.78 250 1918
8-AZ2 34 2.34 2.78 250 1626
8-A3 68 510 2.78 100 1418
8Bt 62 4.65 2.78 125 1616
8-B2 47 3.20 2.78 250 2224
8-B3 53 3.80 278 125 1321
8-C2 51 3.60 2.78 250 2502
8-C3 39 2.64 2.78 250 1835
8-D1 60 4.50 2.78 250 3128
8-D2 24 1.74 278 250 1209
8-D3 47 3.20 2.78 250 2224
8-FD 62 465 2.78 250 3232
8-A20D 40 2.70 278 250 1877
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8-B3 (Rep.) | 57 | 4.20 | 278 125 1460
QA/QC Samples
Control 1 59 4.40 278 1 12
Control 2 62 465 2.78 1 13
Control 3 64 4.80 278 1 13
Control 4 64 4.80 2.78 1 13
Blank 1 LO <0.5 2.78 1 LO
Blank 2 1 0.50 2.78 1 1
' Gonversion for 20 g sample extracted with 100 mL of aceton#; assumes 10% moisture content.
2 Dilution required for samples with high concentrations.
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RDX EnSys Field Screening Results
Crane NSWC, Trial Test

Sample Concentration
Sample Absorbance Dilution {mg/Kg)"
Mix Design 4
4-A1 0.376 125 2212
4-A2 0.223 125 1277
4-A3 0.395 125 2328
4-B1 0.539 125 3208
4-B2 1.719 125 HIGH
4-B3 0.447 125 2646
4-C1 0.300 125 1748
4-C2 0.230 125 1320
4-C3 0.433 125 2561
4-D1 0.701 100 3359
4-D2 0.392 125 2310
4-D3 0.524 125 3117
4-B1D 0.449 125 2658
4-C3D 0.440 125 2603
4-B3 (Rep.) 0.313 125 1827
Mix Design 5
5-A1 0.166 100 743
5-A2 0.209 100 853
5-A3 0.221 100 1012
5-B1 0.229 100 1051
5-B2 0.386 100 1819
5-B3 0.313 100 1462
5-C1 0.216 100 988
5-C2 0.432 100 2044
5-C3 0.229 100 1051
5-D1 0.337 100 1579
5-D2 0.259 100 1198
5-D3 0.275 100 1276
5-B2D 0.222 100 1017
5-A3 (Rep.) 0.144 100 636
5-B2 (Rep.) 0.337 100 1579
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RDX EnSys Field Screening Results
Crane NSWC, Trial Test

Sample Concentration
Sample Absorbance Dilution (mg/Kg)*
Mix Design 8
8-A1 0.314 125 1833
8-A2 0.280 125 1626
8-A3 0.662 25 792
8-B1 0.172 125 966
8-B2 0.313 125 1827
8-B3 0.213 125 1216
8-C2 0.371 125 2182
8-C3 0.318 125 1858
8-D1 0.3289 125 1925
8-D2 0.296 125 1723
8-D3 0.455 125 2695
8-FD 0.307 125 1791
8-A2D 0.233 125 1338
8-B1 (Rep.) 0.258 125 1481
QA/QC Samples
Control 1 0.138 1 6.1
Control 2 0.196 1 8.9
Control 3 0.208 1 9.5
Control 4 0.196 1 8.9
Control 5 0.133 1 5.8
Blank 1 0.011 1 -0.1
Blank 2 0.052 1 1.9
Blank 3 0.012 1 -0.1
Blank 4 0.011 1 -0.1

*RDX Concentration (mg/Kg) = ((AbsFIN - 0.014) / 0.0225) x 1.1
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APPENDIX B

ANALYTICAL METHODS
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Analysis for Explosives on Compost Leachate Extracts by Modified EPA 8330

There were several special handling procedures required to analyze these samples. The leachate
extracts were in 100% Acetone, so there were several deviations from the normal EPA 8330
procedure. A dilution (1:25) in warer to acheive the correct solvent strength was required. The
actual dilution was 400 uL of extract into a 10 mL volumetric flask which was brought to
volume with HPLC water, Each sample was then filtered using a 0.45 um GHP Acrodisc filter.

The analysis was performed using the Caonfirmation conditions described in the method. Due
to the high absorbance of Acetone at the wavelength 250nm, the solvent peak obscures the first
peak (HMX) which elutes in the primary analysis using an ODS column. However, a Cyano
column is used for the confirmation analysis and the first peak cames out about 3 minutes later
so the Acetone peak has no affect on the chromarography.,

Each one of these samples required a dilution for RDX, and all dilutions were made with HPLC
water,

Other procedures used in the direct injection method were performed. Standard QC spikes and

one set of sample matrix spikes were generated, and a surrogate (3,4-DNT) was added to all
samples.
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ENSYS INC.

ENVIRONMENTAL PRODU

TNT
SOIL TEST
SYSTEM

User’s Guide

IMPORTANT NOTICE

The range of this test is berween 1 and 30 ppm
TNT/TNB/DNT. The relative standard deviation is 8%
The least detectable concentration is 0.7 ppm.

This test system should be used only under the
supervision of a technically qualified individual who is
capable of understanding any potential health and
environmental risks of this product as identified in the
product literature. The components must only be used

for the analysis of soil samples for the presence of TNT.

After use, the kits must be disposed of in accordance
with applicable federal and local regulations.
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PHASE 1

TEST PREPARATION

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

ITEMS INCLUDED IN TEST KIT

Q 2 Cuvette stopper pings O 20 Extraction Jars O 1 INT control ampule
G 1 Ampule cracker 31 Bulb pipette 2 20 - 30cc syringes
Q 29 Syringe fliters Q 1 Bevelopes solution Q 28 Welgh boats

Q 20 Weoaden spatulas Q1 - 50ml graduated conical tube

e
ITEMS NOT INCLUDED IN TEST KIT

O 2 maiched HACH cuvettes O Acetgne O Waste comtalner
Q Paper iowels ¥ Hach DR2000 0 Balauce
O Disposable gloves Q Calcuiator

READ BEFORE PROCEEDING

* For some matrices, air drying the soil samples may
result in better TNT recovery or more reproducible
data. -

* Itisrecommended that a control be run each day.
See page 8 for instructions.

* The Hach DR/2000 is designed to turn off after a few
minutes of inactivity. Press the “READ/ENTER” key
every few minutes to prevent DR/2000 from turning
off. If DR/2000 turns off, use Reference cuvette to
rezero. Newer DR/2000 models have an overide
“constant on” feature that allows the machine to run
indefinitely. See p. 12 of HACH DR/2000 User’s
manual.

If you are using the TNT test in conjunction with the
RDX test it is important to save your sample extracts.
They will be used in the RDX test. Remember to cap
the extracts tightly after use. An RDX kit without
extraction set-ups can be purchased specifically for
this purpose.
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PHASE 1

TEST PREPARATION

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

with approximately 5 mL water.

1B Cap each with cuvette stopper

plt;E and, holding plug in place,

shake vigorously for 3 seconds. Cavete  Cuvetiz
1¢ Empty into waste container. g

1d  Fill cuvettes with approximately
5 mL acetone. '

18 Cap each with cuvette stopper
pl\;.]g( and, holding plug in place,
shake vigorously for 3 seconds.

1f  Empty into waste container.

19 }I{'epcat acetone wash (steps 14 -
).
1h Wipe outside of cuvette with
paper towels. Take care to
*~ especially clean the side labeled
“25 mL" and the side opposite.

CLEAN CUVETTES g
13 Fill 2 Hach matched cuvettes

r
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PHASE 1 ;-

TEST PREPARATION
READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST |

READ BEFORE PROCEEDING
* Designate a “Reference” and “Sample”cuvette

SPECTROPHOTOMETER PREPARATION

22 Turn on Hach DR/2000. The
instrument will read “SELF-
TEST” followed by “Method?”.
Select Method “0” and press
the “READ/ENTER” key.

2b Rotate the wavelength dial until
the small display shows: 540
nm.

2C Fill both cuvettes with acetone
to the 25 mL line.

2d Insert “Reference" cuvette into
cell holder on Hach DR/2000
with side marked “25 mL" on
the right.

2e Close light shield and press Cuvetle
“CLEAR/ZERO" key to
establish the reference. The
display will read “WAIT™ and
then “0.000 Abs.”.

2f Remove the “Reference”
cuvette and place the “Sample”
cuvette in the cell holder.

24 Press the “READ/ENTER"” key

and record the absorbance on

the worksheet as “Absp,iground - =
2h 1f reading is greater than 0.002

in magnitude (+ or -), clean

cuvettes and redo steps 2a - 24.
2i Empty acetone from “Sample”

cuvette into waste container.
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PHASE 2

EXTRACTION & PREPARATION OF THE SAMPLE

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

READ BEFORE PROCEEDING

* Sample should be mixed to ensure a
homogeneous sample.

WEIGH SAMPLE

32 Place an unused weigh boat on
pan balance.
3B Press ON/MEMORY button on
pan balance. Balance will beep
and display 0.0.
3t Weigh out 10+/~ 0.1 grams of
) soil.
/& 3d If balance turns off prior to
completing weighing, use
empty weigh boat to retare,
then continue.

EXTRACT TNT

42 Measure 50 mL acetone in the
50mL graduated conical tube.

4b Pour acetone into an

| extraction jar.
4¢ Using wooden spatula, transfer
10 grams of soil from weigh

boat into extraction jar.
4d Recap extraction jar tighty and
o shake vigorously for three
minutes.

48 Allow to settle for five minutes.

Repeat steps 32 - 4@ for each
sample to be tested.

FILTER SAMPLE

53 Place tip of 30 cc syringe into
liquid above the sediment layer
in the extraction jar and draw
up 25 mL of the sample.

9b Screw the syringe filter onto
the end of the syringe.

SC Press the plunger firmly and

dispense the sample into the
“Sample” cuvette.

L

Y, @
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SAMPLE ANALYSIS

READ ALL INSTRUCTIONS BEFORE P_BOCEEDII\IG WITH THE TEST

READ SAMPLE

62 Place the “Sample” cuvette in the
cell holder.
8b Press the “READ/ENTER” key
and record the absorbance on
the worksheet as “Abs;nuy”-
6C Remove the “Sample” cuvette
from the cell holder. Cuvette
6d Add 1 drop of Developer
Solution
68 Cap the “Sample” cuvette and
shake vigorously for 3 seconds.
6 Remove the cuvette stopper and
place the “Sample” cuvette in the
cell holder. o
69 Pressthe “READ/ENTER” key
and record the absorbance on
the worksheet as “Abs o -
6h Clean cuvette between samples
using procedure-in steps 12 - 1h.
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" PHASE 4
- .. INTERPRETATION

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

INTERPRETATION OF RESUI.'I’S
7a Multiply thé “Abs,.,," value
for each sample by 4. Enter
these values on the worksheet.

78 Subtract this value from the

“Absmpk" ValuCS fOl' CaCh m(ppm) = Absmp]c - (Abslnida!x 4)
sample and record on the
worksheet. 0.0323

7t Divide the adjusted sample
value by 0.0323 and record on
the worksheet. This value is
the TNT concentration of the
sample in parts per million.

Note: For sample
concentrations greater than
30ppm the sample extract
should be diluted with
acetone and reanalyzed.
Remember to multiply the
result by the dilution factor in
order to determine the
correct concentration.
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CONTROL (QA/QC) CHECK

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

e The TNT control is optional, but it is recommended that it be run daily.

PREPARE CONTROL

1

2
3

Measure 50 mL acetone in the
50mL graduated conical tube.

Pour into extraction jar.

Open TNT control ampule by
slipping ampule cracker over
top, and then breaking tip at
scored neck.

Transfer entire contents of
TNT control ampule into
extraction jar using bulb
pipette.

Cap extraction jar and shake
vigorously for 3 seconds.

ANALYZE THE CONTROL

Parl # 30985 Rev. 6

13

Place tip of 30 cc syringe in
extraction jar and draw up 25 mL.

Attach syringe filter and
dispense into “Sample” cuvette.

Add 1 drop of developer
solution.

Cap the cuvette and shake
vigorously for 3 seconds.

Remove the cuvette sto;;ger
and place in the cell holder.

Press “READ/ENTER" key and
record the absorbance on the
worksheet as “Abs g ;0 -

Absorbance must be between
0.307 - 0.373 for the test to be
in control.

If test is not 1n control, clean
“Sample” cuvette, and then
redo steps 7-12 using the
rcmain'ing _liquid from the
extraction jar.

If test is in contro! clean
“Sample” cuvette before
proceeding with samplies.

Page 8 0f 12
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QUALITY CONTROL

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

System Description
Each TNT Soil Test System contains enough material to perform
twenty complete tests.

The TNT Soil Test is divided into four phases. The instructions
and notes should be reviewed before proceeding with the test

Hotline Assistance

If you need assistance or are missing necessary Test Systemn
materials, call woll free: 1-800-242-RISC (7472).

Validation and Warranty information

Product claims are based on validation studies carried out under
controlled conditions. Data has been collected in accordance
with valid statistical methods and the product has undergone
quality control tests of each manufactured iot

The company does not guarantee that the results with the TNT
Soil Test System will always agree with instrument-based
anaiytical laboratory methods. Al anaiytical methods, both field
and laboratory, need to be subject to the appropriate quality
control procedures.

EnSys, Inc. warrants that this product conforms 1o the
descriptions contained herein. No other warranties, whether
expressed or implied, including warranties of merchantabiliry
and of fitness for a particuiar purpose shall apply to this product.

EnSys, Inc. neither assumes nor authorizes any representative or
other person to assume for it any obligation or liability other
than such as is expressly set forth herein.

Under no circumstances shall EnSys, Inc. be liable for incidental

of consequential damages resulting from the use or handling of
this product

How It Works

Controls, Samples, and colorchange reagents are added o
cuvettes. The concentration of TNT in an unknown Sample is
determined by evaluating how much color is developed.

Quality Control

Standard precautions for maintaining quality control:

u Do not use reagents or components from one Test Sysiem
with reagenis or components from another Test System.

0 Do not use the Test System after its expiration date.
8 The sample must be analyzed immediately after adding the
Developer Solution.

¥ Results may not be valid it DR/2000 reading for Control is
outside of the range of 0.307 - 0.373.

Storage and Handling Precautions

B Wear protective gloves and eye wear.

| Store kit at room temperature and out of direct sunlight (less
than 80°F).

® If acetone comes into contact with eyes, wash thoroughly with
cold water and seek immediate medical attention.

B Operate test at temperatures greater than 47 C/40° F and less
than 39" C/100°F.

B Afcer use, dispose of kit components in accordance with
applicabie federal and local regulations.

Page 9 of 12
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ON-SITE QUALITY CONTROL/QUALITY ASSURANCE
" RECOMMENDATIONS

EnSys RISE® TEST SYSTEM

W
Please read the following before proceeding with field testing.

SAMPLING

The result of your screening test is only as valid as the sample that was analyzed. Samples should be
homogenized thoroughly to ensure that the 10 grams you remove for field testing is representative of the
sample as a whole. All other applicable sample handling procedures should be followed as well.

PRIOR TO TESTING SAMPLES

Carefully follow the instwuctions in the User's Guide included with every test kit This is the key elementin
obtaining accurate results. In additon, store your unused test kits at room temperature and do not use them
past their expiration date (see label on each test kit).

INTERNAL TEST QC

One control is provided with each Kit to provide internal test system quality control. Test runs resulting in a
number that falls outside of the specified range should be repeated to ensure valid conclusions.

Qa/QC -

The validity of field test results can be substantially enhanced by employing a2 modest, but effective
QA/QC plan. EnSys recommends that you structure your QA/QC plan with the elements detailed below.
These have been developed based on the data quality principles established by the U.S. Environmental
Protection Agency,

A Sample Documentation

1. Location, depth

2. Time and date of collection and field analysis

Field analysis documentation - provide raw data, calibration, any calculations, and final results of

field analysis for all samples screened (including QC samples)

Method calibration - this is an integral part of EnSys tests; an RDX control analysis

should be performed daily (see the instructions in the User’s Guide)

Method blank - fieid analyze fresh acetone

Site-specific matrix background field analysis - collect and field analyze uncontaminated sampie

from site matrix to document matrix effect

Duplicate sample field analysis - field analyze duplicate sample to document method repeatability;

at least one of every 20 samples should be analyzed in duplicate

G. Confirmation of field analysis - provide confirmation of the quantitation of the analyte via an
EPA-approved method different from the field method on at least 10% of the samples; provide
chain of custody and documentaton such as gas chromatograms, mass spectra, etc,

MY O W

m

H. Performance evaluation sample ficld analysis (optional, but strongly recommended) - fieid
analyze performance evaluation sample daily Lo document method/operator performance
L Matrix spike field analysis (optional) - field analyze matrix spike to document matrix effect

on analyte measurement

FURTHER QUESTIONS?

EnSys technical support personnel are always prepared to discuss your quality needs to help you meet your
data quality objectives. {919)941-5509 (OPTION 4)

Page 10012
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TNT: Use of Porapak Rdx column to remove organic matrix interference

- 1. Extract 20 g of sample with 100 mL of acetone. Shake for 3 min.

2. Using a 30 cc syringe, carefully draw up 15 mL of water (tap or
distilled) then 5 mL of extract, draw 2 or 3 mL of air into the syringe
and attach a syringe filter. invert the syringe to mix.

e
3. Pléi’ii“é‘:‘ﬁ%dlumn into the vacuum apparatus (SEE ATTACHED) and
prime by drawing 15 mL of acetone and subsequently, 30 mL of
water through the column. (Do not allow the column to run dry

between additions of acetone, water and sample).

4. Filtet the sample extract from the syringe into the column and
allow to-be drawn through.

5. Wash the column with 15 mL of 25% acetone/75% water solution
(made by adding 25 mL of acetone and 75 mL of water to a 100 mL
graduated cylinder and mixing). Allow to run through until column is
totally devoid of liquid.

6. Remowve column from the vacuum apparatus and attach the
oSfumn cap (SEE ATTACHED). Remove the plunger from a 30 cc
syrirge, attach the syringe to the ¢olumn cap and add 25 mL of
acefone to the syringe. Replace the plunger and depress to elute the
TNT from the calumn. Collect the eluant in the cuvette.

%*Read the initial absorbance of the eluant.

8. Add 1 drdp of developer soiution, cap, mix and read the final
absorbance of the eluant.

9, Use the fol equation to determine the TNT concentration of

the sample.

[TNT] =(AB§ﬁn§| - zggasimﬁan)x 5
0.0323

A
+ ]

-,l'l 3\ "'
R i
yIFE

If sample concentration is > 30 ppm, dilute with acetone and rerun.
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IMPORTANT NOTICE

The range of the test is between 1 and 30 ppm
RDX/HMX. The relative standard deviation is 10%.
The least detectable concentration 1s 0.8 ppm.

This test system should be used only under the
supervision of a technically qualified individual who is
capable of understanding any potential health and
environmental risks of this product as identified in the

roduct literarure. The components must only be used
or the analysis of soil samples for the presence of
RDX/HMX. After use, the kits must be disposed of in
accordance with applicable federal and local
regulations.

Page L of 13
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PHASE 1 |

TEST PREPARATION

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

. ______________________________________I
TTEMS IICLUDED I TEST KIT WITH EXTRACTION SET-UPS

Q2 Cavette Sagwer Pugs Q20 Exiracien Jans D1 REX Comrel Ampute

O 1 Ampaie Crasker G 1 bull Pt Q 20 38 e& Swimpes

O a4 Sortuge Mlers Q7 el Contead Tube O 20 Weigh bosts
Q 25 Wemtan Spatutes O 20 Sos g srisons Q.28 Mirfier PR :
Q20 190 Swieee 029 13w Tubes

O 29 Shel Roantion Tais w/ ikl O 20 Acoie Acid Bulh Pigets

» Your kit will net contsln woedte SEaluias, AXactien jirs or waigh deats I R was purchased
» mt lu oonimmation wilh e THT Sall Test.

ITEMS NOT INCLUDED IN THST KIT

2 2matched WACH covelins O Acetans Q Wasts contalonr
Q PFaper tvwrals Q Calculpter Q Nach DR/2008
Q Dispesable gloves Q Scissars ' Q Salance

READ BEFORE PROCEEDING

¢ Recovery of the RDX from some soil samples is
most consistent when the soil samples are air
dried prior to extraction and testing.

* Itis recommended that a control be run each day.
See p.8 for instructions.

¢ Nitrates and Nitrites cause false positive results
with the RDX test. Therefore, it is necessary to
evaluate the soil for these compounds prior to
sample analysis. See p.9 for instructions.

¢ The Hach DR/2000 is designed to turn off aftera
few minutes of inactivity. Press the “READ/ENTER”
key every few minutes to prevent DR/2000 from
turning off. If DR/2000 turns off, use Reference
cuvette to rezero. Newer DR/2000 models have an
override “constant on” feature that allows the
machine to run indefinitely. See p.12 of HACH
DR/2000 User’s manual.

¢ If you are using the RDX soil test kit in
conjunction with the TNT soil test kit, the sample
extract generated with the TNT test may be used
for the RDX test. (Skip steps 2a - 3@ of the RDX
test if this scenario applies.) An RDX kit without
extraction set-ups can be provided specifically for
this purpose.

Page 2 of 13
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PHASE 1

TEST PREPARATION

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

CLEAN CUVETTES = g
- 1a Fill 2 HACH matched cuvettes
with approximately 5 mL water.
18 Cap cach with cuvette stopper
plug and, hoiding plug in
place, shake. Coveln
1t Empty into waste container.

14 Fill cuvettes with approximately
5 mL acetone.

1e Cap each with cuvette stopper
plug and, holding plug in
place, shake.

1f Empty into waste container.

1g 1R'cpcat acetone wash (steps 1d -
)
1h  Wipe outside of cuvette with
paper towels. Take care to
especially clean the side labeled
“25 mL" and the side opposite.

4

i

Page 3of 13
Pan # 30935 Rev. 4 RDX Soil Test Usars Guwe V56



PHASE 2

EXTRACTION & PREPARATION OF THE SAMPLE

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

2a Place an unused weigh boat on
pan balance.
2h Press ON/MEMORY button on

pan balance. Balance will beep
and display 0.0.

é 2¢ Weigh out 10+/-0.1 grams of
soil.

2d If balance turns off prior 10
completing weighing, use
empty weigh boat to retare,
then continue.

3a Measure 50mL acetone in the
50mL graduated conical tube.
3b Pour acetone into the

extraction jar.
3¢ Using wooden spatuia, transfer
s 10 grams of soil from weigh

boat into extraction jar.

dd Recap extraction jar tightly and
shake vigorously for three
minutes.

3de Allow to settle for five minutes.

Page 4 of 13
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PHASE 3

SAMPLE ANALYSIS

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

if nitrates/nitrites are present, follow instruction in bold type, If net, Ignere.

ANALYZE SAMPLE
== 83 Using the 10cc syringe slowly

. draw up exactly 5.5mL of .:%
@ sample extract being careful - 1
to exclude air bubbles. (8-10mL 1

T gt

if nitrate/nitrite interferents —
are present) -

(I 4b (If nitrate/ npitrite interferents "
Wheilitls are present, attach Alumina-A "7
cartridge to syringe filter 7
discarding single drops of 2

filtrate into a waste container

until 5 mL of extract remain. 13mL ehe ,}.,"“

Dropwise, add the remaining 5
mL of filtrate to the 13 mL
tube.) Attach the syringe filter
securely to the syringe and
dispense into 13mL niibc. Cut
open tip of Acetic Acid bulb
p?pet arl:d expel contents into -C%
13mL tube. Cap & shake.
Repeat steps 4a - 4b for
remaining samples.
4c Cut open one end of a NitriVer
pillow and pour it into a 50mL
Reaction Vial containing water.
Prepare a vial for each sample. =]
(Do not let the NitriVer —
owder/water solution stand Sl Raactier ¥ial
onger than 10 minutes before
adding sample.)
4d Remove plunger from 5cc zinc
syringe and quickly pour the
solution from the 13mL tube
into the syringe barrel. Hold
?ringe over Reaction Vial as
ripping will occur.
88 Replace the plunger & invert
twice.
3 8f Rapidly filter the solution into
the 50mL Reaction Vial. Cap
and shake for 30 seconds.
Repeat 44 - 4t for remaining
sampies.

&g Allow this reaction to incubate
for 15 minutes while color

develops.
4h Proceed to page 6 during
incubation.
Page 5ol 13
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PHASE 4

INTERPRETATION

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

READ BEFORE PROCEEDING
* Designate a “Reference” and “Sample™ cuvette.

¢ Prepare DR/2000 during incubation step of
sample analysis.

SPECTROPHOTOMETER PREPARATION

Sa Turn on HACH DR/2000. The
instrument will read “SELF-
TEST” followed by “Method?”.
Select Method “0” and press
the “READ/ENTER" key.

3b Rotate the wavelength dial until
the small display shows: 510 nm. =

8¢ Fill both cuvettes with acetone
to the 25 mL line.

5d Insert “Reference” cuvette into
cell holder on HACH DR/2000
with side marked “25 mL" on
the right. Caveite
Se Close light shield and press -
“CLEAR/ZERO" key to :
establish the reference. The
display will read “WAIT" and
then “0.000 Abs.”. -
$f Remove the “Reference”
cuvette and place the “Sampie”
cuvette in the cell holder.

9g Press the “READ/ENTER” key
and record the absorbance on
the worksheet as “AbSy.cyground -

Sh If reading is greater than 0.002
in magnitude (+ or -), clean
cuvettes and redo steps 5a - §g.

5i Empty acetone from “Sample”
cuvette into waste container.

Page b of 13
Part # 30935 Rev < ADX Soil Tast Usar's Guoe V596



PHASE &

INTERPRETATION

FILTER SAMPLE
1]

Disassemble a 30cc syringe and

attach a syringe filter.

After incubation, shake reacted
sample vigorously and pour into
barrel of 30cc syringe. Insert
plunger. Press grms;and expel
total contents into the HAC
cuvette. :

INTERPRETATION OF RESULTS

Pan ¢ 30935 Rev. 4

Place the “Sample” cuvette in the
cell holder.

Press the “"READ/ENTER” key
and record the absorbance on
the worksheet.

Clean cuvette between samples
using procedure in steps Ta - 1h.

Subtract 0.014 value from the
sample absorbance values
Divide this value by 0.0225 and
record on the worksheet. This
value is the RDX concentration
of the sample in parts per
million.

[RDX] (ppm) = Abs-0.014
0.0225

Note: For sample concentrations
greater than 30ppm the sample
extract should be diluted wi
acetone and reanalyzed.
Remember to multiply the result
by the dilution factor in order to
determine the correct
concentration.

Page 7 of 13
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« The RDX control is optional but it is recommended

that it be run daily.

PREPARE CONTROL

1 Measure 50 mL acetone in a

graduated 50mL conical tube.
_ 2 Pour into extraction jar.

3 Open RDX control ampule by
slipping ampule cracker over
top, and then breaking tp at

i} | scored neck.
o 4 Transfer entire contents of
RDX control ampule into
extraction jar using empty bulb
pipette.
9 Cap extraction jar and shake.
ANALYZE THE CONTROL

Part # 30935 Rev 4

Repeat steps 4a - 7¢c on pages 5-7

Record the absorbance on the
worksheet as “Abs o0

Absorbance must be between
0.174 - 0.274 for the test to be
in control.

If test is not in control, clean
“Sample” cuvette, and then
redo steps 4a- e using the
remaining liquid in the
extraction jar.

If test is in control clean
“Sample” cuvette before
proceeding with samples.

If kept tightly capped, the
control can be used again for
additional QC runs.

Page 8 of 17
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BACKGROUND - NITRATE/NITRITES TEST

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

* Site tative samples must be run prior
to is for RDX to ensure that Nitrate /Nitrite
interferents (i.e., fertilizers, degraded eglosives,
. etc.) are not Em:scnt. Please Technical Services
at (919) 941-5509.
» These interferents cause a color reaction with the
test identical to RDX and will lead to false positives.

* If Nitrates/Nitrites are present, a Kit containing
alumina—a cartridges must be purchased from
EnSys. These will %l:llickly & easily remove the
interferents from the soil extract during the extract
filtration steps.

READ BEFORE PROCEEDING

* Sample should be mixed to ensure a homogeneous
sample.

1) Repeat steps 2a - 4¢ on page 4 & 5.

2) Omit steps 4d - 4e*

* Zinc syringe is not used when testing for
Nitrates/Nitrites.

3) Proceed with steps &f - 7c
Record the absorbance on the worksheet as “Abs
Nitrate/Nitrite”.

If the absorbance is <0.05, the samnples are free of
Nitrates/Nitrites and the samples can be tested.

If absorbance is > 0.05, then Alumina-A cartridges
must be purchased from EnSys to remove nitrate/
nitrite interferents.

Page 4of 13
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QUALITY CONTROL

READ ALL INSTRUCTIONS BEFORE PROCEEDING WITH THE TEST

System Description
Each RDX 5oil Test System conuains encugh material to perform
20 complete tests.

The RDX Soil Test is divided into four phases. The instructions
and notes shouid be reviewed before proceeding with the test

Hotline Assistance

If you need assistance or arc missing necessary Test System
materials, call toll free: 1-800-242-RISC (7472).

Validation and Warranty information

Product claims are based on validation studies carried out under
controlled conditions. Data has been collected in accordance
with vaiid staustical methods and the preduct has undergone
quality control tests of each manufactured lot.

The company does not guarantec that the resuits with the RDX
Soil Test Systern will always agree with instrument-based
analvtical laboratory methods. All anaiytical methods, both field
and laboratory, need to be subject to the appropriate quality
control procedures.

EnSys, Inc. warrants that this product conforms 1o the
descriptions contained herein. No other warranties, whether
expressed or implied, including warranties of merchantability
and of fitness for a particular purpose shall apply 10 this product.
EnSys. Inc. neither assumes nor authorizes any representative or
other person to assume for it any obligation or liability other
than such as is expressly set forth herein.

Under no circumstances shall EnSys, Inc. be liable for incidental

or consequential damages resulting from the use or handling of
this product.

Page 10 of 13
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How It Works

Controls, Samples. and colorchange reagents are added to
cuvettes. The concentration of RDX in an unknown Sample is
determined by evaluatng how much color is developed.

Quality Control

Standard precautions for maintaining quality control:

Do not use reagents or components from one Test Sysiem
with reagents or components from another Test System.

Do not use the Test System after its expiration date.
The sample must be analyzed within 60 minutes of the color
incubadon step.

Results mav not be valid if DR/2000 reading for Control is
ouuside of the range of 0.174 - 0.274.

Storage and Handling Precautions

Wear protective gioves and eye wear.

Store kit at room temperature and out of direct sunlight (less
than BO*F).

If acetone comes into contact with eyes, wash thoroughly with
cold water and seek immediate medical attention.

Operate 1e5t at temperatures greater than 4° C/40° Fand
than 39" C/100°F.

Afier use, dispose of kit componens in accordance with
applicable federal and local regulations.

V5/96



ON-SITE QUALITY CONTROL/QUALITY ASSURANCE
RECOMMENDATIONS

EnSys RIST® TEST SYSTEM

Pleass raad the following before proceeding with fleld testing.

SAMPLING

The result of your screening test is only as valid as the sampie that was analyzed. Sampies should be
homogenized thoroughly to ensure that the 10 grams you remove for field tesiing is represenatve of the
sample as a whole. All other applicable sample handling procedures should be followed as well.

PRIOR TO TESTING SAMPLES

Carefully follow the instructions in the User’s Guide inciuded with every test kit. This is the key element in

obtaining accurate results. In addition. store your unused test kits at room temperature and do not use them
past their expiration date (see label on each test kit),

INTERNAL TEST QC

One controtl is provided with each Kit 1o provide internal test system quality control. Test runs resulting in a
number that falls outside of the specified range should be repeated to ensure valid conclusions.

QA/qC

The validity of field test results can be substanually enhanced by employing a modest, but effecuve
QA/QC plan. EnSys recommends that you structure vour QA/QC plan with the elements dewailed below.

These have been developed bascd on the data quality principles established by the U.S. Environmenual
Protecuon Agency.

A Sample Documentation

1. Locatuon, depth

2. Time and date of collecuion and field analysis

Field analysis documentation - provide raw data, calibration, any calculations, and final results of

field analysis for all samples screened (including QC samples)

Method calibration - this is an integral part of EnSys tests: an RDX control analysis

should be performed daily (see the instrucuons in the User's Guide)

Method biank - field analyze fresh acetone

Site-specific matrix background field analysis - collect and field analyze uncontaminated sample

from site matrix to document marrix effect

Duplicate sample field analysis - field analyze duplicate sample 10 document method repeatability;

at least one of every 20 samples should be analyzed in duplicate

Confirmation of field analysis - provide confirmation of the quantitation of the anaiyte via an

EPA-approved method different from the field method on at ieast 10% of the samples; provide

chain of custody and documentatdon such as gas chromatograms, mass spectra, etc,

H. Performance evaluation sample field analysis (optional, but strongly recommended) - field
analyze performance evaiuation sample daily to document method/operator performance

6 m mo 0w

L Matrix spike field analysis (optional) - field analyze matrix spike to document matrix effect
on analyte measurement .
J- Nitrate/Nitrite test - this is an integral part of the EnSys RDX Test; it should be performed at least

once for each site.

FURTHER QUESTIONS?

EnSvs technical support personnel are alwavs prepared 1o discuss vour qualirv nceds to help vou mecet vour
data quality obyecuves. (919415509 (OPTION 4)

Page 11 of 13
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RDX Soil Test - Abbreviated Procedure

1 « Clean cuvettes
 Zero the spectrophotometer at 510 nm

2 « Add 10 g soil and 50mL acetone to extraction jar
e Shake 3 min., let settle

» Draw up 5.5 mL extract, fiiter into 13 mL tube
{1f NO3/NO2 contaminants presant: 8-10 mL of extract, fiitered siowly through
Alumina-A cariridge)

» Open bulb pipet, add Acetic Acid to 13 mL tube, mix
3 » Add NitriVer to 50 mL Reaction Vial

« Pour from 13 mL Tube into zinc syringe

* Invert 2X and filter into 50 mL Reaction Vial

+ Shake 30 seconds

» Incubate 15 minutes

» Read Abs at 510 ‘
l‘ « Calculate RDX concentration
« [RDX}ppm = (Abs-0.014)/0.0225

Page 12 of 15
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RDX SOIL TEST KIT WORKSHEET

SAMPLE #

ABSORBANCE

RDX CONC,, PPM

RDX abs — 0.014
0.0225

Pan » 30935 Aav 4

2) Absueontrol”
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RDX: Use of carbon column to remove organic matrix interference
1. Fit Alltech carbon column into the 13 mL snap-cap tube.

(/ 2. Using a 10 cc syringe, draw up ff_rj_l%of sample extract.

3. Attach syringe fiiter.
!
i 4. Filter extract into carbon column until entire 6.5 mL is dispensed
“w into the 13 mL tube (approximately 5 mL remains).

5. Remove and dispose of column.

i e

i 6. Proceed with test as normal.

7. Final concentration correction - multiply result obtained with

standard kit equation by 1.1. This wili give a corrected value for the
RDX concentration of the sample.

- If sample concentration is > 30 ppm, dilute extract with acetone and
1 rerun.
g,
!
h!

-

L e N et Rewevnd

=

‘ > Using the 10cc syringe slowly
drawgup exactly 5.5mL (8-10mL .

if nitrate/nitrite interferents
are present) of sample extract
being careful to exclude air
bubbiles.

) Attach the syringe filter
securely to the syringe and (O
dispense into 13mL tube. \p*
(Attach Alumina-A cartridge 1to %}
syringe filter discarding single
drops of filtrate unulﬁ':n_lzL_,QfﬁF‘ ) ‘C,)

extract remain. Dropwise, add *\j
the remaining § mL of filtrate ! (/7
to the 13 mL tub€1f nitrate/ ~\

nitrite interferents are present)
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D. - TNT/RDX SOIL EXTRACTION Pac TK-1001S-1
_J’TECH INSTRUCTION GUIDE 800-222-0342

INMPORTANT

Read all instructions and handling procedures before using this kit. For assistance call the TECHNICAL
"SERVICE HOT LINE 1-800-222-0342.

INTENDED LS

The D TECH™ TNT/RDX Soil Extraction Pac is designed to extract TNT and RDX from sail samples. This
extract is analyzed using the D TECH TNT Explosives Test Kit (Item #TK-1004-1), the D TECH TNT/
RDX Screening Kit (Item #TK1001-1). or the D TECH RDX Expiosives Test Kit (Ttem #TK-1005-1).

PRINCIPL

Trnitrotoluene (TNT) and hexahydreo-1,3,5-trinitro-1.3,5-triazine (RDX) are explosives commonly found in
munitions. The presence of these compounds in soil is an indication of contamination from explosive waste
residue. TNT and RDX physically bind to soil particles and must be extracted to be analyzed.

The D TECH TNT/RDX Soil Extraction Pac uses an organic solvent to extract these compounds for analy-
sis. Following this step, the extracted compounds in the solvent are further prepared for analysis by an
aqueous dilution. This enables the sample to be tested with the D TECH™ TNT Explosives Test Kit, (Item
#TK-1004-1), the D TECH TNT/RDX Screening Kit (Item #TK1001-1), or the D TECH RDX Explosives
Test Kit (Item #TK-1005-1).

KIT DESCRIPTION

The D TECH TNT/RDX Soil Extraction Pac contains sufficient materials to perform four (4} sample
extractions.

STORAGE AND STABILITY

This kit has excellent stability at room temperature and under refrigeration. For expiration dating under
these conditions, see the package label.

MATERIALS PROVIDED

See tray diagram below. This diagram includes the D TECH TNT/RDX Soil Extraction Pac component
names and quantity of each item.

Not shown in diagram
Bottle 2 (4)
Used Kit Label (1)
=3
= Instruction Guide (1)
2= =
T g Z i
:5.'5 Bottle 1 (4) 22 Red dot labels (4)
&% for used Bottle 2
=] components.
Soil Sampling Tubes (4)




I—D)TECH TNT/RDX SOIL EXTRACTION Pac TK-1001S-1
' INSTRUCTION GUIDE 800-222-0342

This package is designed to serve as a WORK STATION. At the conclusion of the test, the
components can be left in the package for proper disposal.

TEST PROCEDURE
Sampling
Step 1: Break up the soil so that it is a uniform Step 2: Dispense the soil into Bottle 1 by position-
sample. See Sample Preparation Information ing the barrel into the neck of the bottle and firmly
{(page 4) for further instructions. Draw back the pushing the plunger. If soil lodges in the neck of
Soil Sampling Tube plunger until it stops. Push the bottle, use the sampling tube to push it into the
the Soil Sampling Tube into the soil several times bottle. If soil adheres to the threads of the bottle
with a twisting action to firmly pack and fill the neck and cap, wipe clean before placing cap on
tube. Remove excess soil from external surface of bottle. Cap bottle tightly.

the sampling tube and barrel end. -l-‘

|W
=2
=]

Step 4: Allow the soil to settle until a clear, liquid
layer forms. Some scils will settle more slowly
than others. -

Extraction From Soil
Step 3: Mix the soil and liquid in Bottle 1 by
shaking continuously over a 3 minute period.

Diluting the Extraction Solution

Step 5: Remove cap from Bottle 2. Step 8: Dispense the contents of the pipette tip
into Bottle 2 by placing the pipette tip into the

Step 6: Place an unused tip on the pipetter. liquid and depressing the piunger. Mix Bottle 2
thoroughly. Replace the cap tightly on Bottle 1

Step 7: Fully depress the plunger of the pipetter. and return it to the tray. Place the used pipette tip

With the plunger fully depressed, place the pipette in the right side tray compartment.

tip into the clear, iquid layer and slowly release the

plunger. Take care not to aspirate any soil. Step 9: Use Bottle 2 as a sample in Step | under

Test Procedure for analysis in the D TECH TNT
Explosives Test Kit (Item # TK-1004-1), the

D TECH TNT/RDX Screening Kit (Item #
TK1001-1), or the D TECH RDX Explosives Test
Kit {Item # TK-1005-1). If the last extraction has
been performed, place the "Used Kit" [abel on
Soil Extraction Pac box to seal it shut,

Helpful Hint: Cap Bottle 2 tightly and return it
to the tray. Red dot labels have been provided to
indicate used Bottle 2 components.




the DTECHTOR Environmental Field Test Meter

Saund Switch

Spectal Fuaction Buttons

Obtaining Test Readings
With the calibration now completed the meter is ready to
read the developed CUP ASSEMBLY.

e STEP 1: Insert 2 CUP ASSEMBLY (test) and hold in

place. .
[t ]

e STEP 2: Press the square Ml bution cne time while
holding the CUP ASSEMBLY in place.

. Display -

I 42% I

+ STEP 3: Leaving the CUP ASSEMBLY in pluce,
imrnediately record the reading or label for future
reference. Pertinent informarion such as sample
location, sample type, project number, date, and
time should be recorded at this time,

Display remains

Then a reading will appear.
Display

« STEP 4: With the CUP ASSEMBLY sull in place
press the square B button one time.
Display
Insert next sample,

the DTECHTOR Field Test Meter

Order No. TK-1C01M-1

» Includes cafibyrators, protective canistess, and meter cover
« Step-by-step instruction guide

+ Maintenance and service manual

Gihbstown, NJ 08027
800-222.0342

Dyec i

Ermvwainmertital Ovimlam Syumes

Window Display

Hend Cover

Specifications
* Battery: single, high-power, 9V
Battery life: 12 months with typical usage
« Displty renge: 0 to 100
« Wavelength: 635 nm
 Clock: 12 hour, a.m./p.m.
» Calendar: Day of the week, including month and
leap yeur adjustment
+ Memory: 127 readings, including time, date, and
sumple label
+ Sample libels: One four-digit code for each sumple stored
s Dimensions: Length: 17.0 cm (6.77
Width: 4.5 o (1.87
Height: 4.0 em (1.6
Weight: 170 gm (< 6 02)

Ordering Information :

13 1TCH Field Test Products, including the DTECHTOR
Meter, can be ordered from EM Science by calling toll-
[res 1-800-222-0342 or by sending a fax to 609-423-4359.

12 TECH Field Test Products currendy available from
EM Science are TNT (Quantitative), BTEX, and PCB test
kits, the D TECH TNT/RDX Soil Extraction Pacs, and the
[IECHTOR Environmental Field Test Meter.

For complete technical information on D TECH Field
Tust Products, call the EM Science Technical Suppert
Group at 1-800-222-0342.

EM Sclenca/Stralegle Diagnostics Incorgorated



the DTECHTOR Environmental Field i‘est Metex

.j:lis”p:!gn -];f“:(u-

Easy-to-use

« Requires no special trining

Applicaton

= Use with any D TECH Test Kit

Speed

o Provides test results for watee
or spil sampiles in lesy than
une minuee

Portability

o Weighs less than 6 oz (170 g)

o Sizer TTx 2V x LW

o Buatteny powered: 9V plug-in

Memory

« Storus up © 127 saniple
reaclings

Programmability

» [hite, tme, and sample [D
ain e progrummetd and set
in memaory

Y TECH

i mvrmermnt 1 uem piet ot

D TECH" Field Test Kits make testing water and soil samples easicr and Rister
than ever before, The DTECHTCR Environmental Field Test Meter makes feld
testing, using wny of the D TECH Test Kits, ¢ven more accurite.

Teats results are interpreted basedd upon a color reaction, For saome applications,
the human eye provides sutlicient accuracy to detect the color change.
However, the human eye is limited when it comes o nuking fine color and
color intensity comparisons. Semiguantitative resuits require a detector that

is more accunie snd precise—and less subjective. [n addition, © reduce the

chances of error. it is often desinible to have a convenient meuns of storing

test results thut doesn't rely on munual record keeping. The DTECHTOKR
Environmenel Field Test Meter provides these capabilities.

General Description

The DTECHTOR iy i« hand-held mcter designied for use sith D TECH Field Teat
Kits. Portable and trouble-free, the DTECHTOR is completely self-conuined
und powered with a long-kisting, 9-volt, plug-in battery. The overll size of
the DTECHTOR is 7 x 27 x [ [1 weighs less than 6 ounees.

Operation is simiple and
srraightforward and re.
quires 0o spegial thining
or laboratory experienee.
All openttions are prompeed
on the disply and pedfomed wing push buttons. Readings are disphiyed in
a large, csv-o-readt window, along with the sample numiber, date, and time
ol analysis. The reading for up to 127 samples can be stored in memory, Emor

messages et the user o coaditions such us @ low batteny.

Methodology

The aperuting principle of the DTECHTOR meter is ixsed on reflectometry.
The meter has two buiit-in fight sources, When activated, each light source
emits o Hasho that eeflects from o surditee. One of the sudaces is a Test Cieele
(sumple), the ather 2w Reference Cirele, A lighe meter in the DTECHTOR
muasures the amount of light refleeted from euch drcle, computes the

ditterence, andl displays the reading.

Calibrators are provicded with cach meter. Once the DTECHTOR is

gulibrated, itis rady o rakd D TRCH sunples, The meling progess is

a simple fouesstep procedure that akes less than one minuee per sinple.




D . TNTEXPLOSIVESTESTKIT  TK-1004-1
= TECH INSTRUCTION GUIDE 800-222-0342

IMPORTANT
Read all instructions and handling procedures before using this kit. For assistance call the TECHNICAL SERVICE

HOT LINE 1-800-222-0342.

INTENDED LSE

The D TECH™ TNT on-site and laboratory test kit is designed to provide quick. semiquantitative, and reliable test
resuits for making environmental decisions.

The D TECH TNT Explosives Test Kit can be used on-site for identifying “hot spots”, site mapping. monitodng of
remediation processes and selecting site samples for laboratory analysis.

In the laboratory, the D TECH TNT Explosives Test can screen highly contaminated samples that require pre-dilution
prior to instrumental analysis.

PRINCIP
The D TECH system for analyzing trace amounts of explosives is based on immunoassay technoiogy.

An antibody specific for TNT and closely related compounds has been linked to solid particles which are collected on
the membrane of the cup assembly.

A color developing solution added to the surface of the cup assembly develops a color inversely proportional o the
concaatration of TNT Equivalents in the sample (less color indicates more TNT present in sample).

TNT Equivalents are measured at parts per million (ppm) in soil and parts per billion (ppb) in water samples.

TEST KIT DESCRIPTION -
The D TECH TNT Explosives Test Kit. Item #TK-1004-1, contains sufficient materials to perform four tests.
This kit can test water samples or be used with the D TECH TNT/RDX Soil Extraction Pac l[temn

#TK-10018-1, to test soil samples.

The TNT/RDX Soil Extraction Pac contains only the materials needed to extract TNT from soil for semi-quantitation
with this D TECH TNT Explosives Test Kit. The results can be obtained by using the enclosed Color Card or the
DTECHTOR Meter, ltem #TK-1001M-1.

TORAGE AND STABILITY

This kit has excellent stability at room temperature and under refrigeration. For expiration daun under these condi- |
tions, see the package label. '

MATERIALS PROVIDED
See tray diagram below. This diagram includes the kit component names and quantity of each item.

Not shown in diagram
.] ( Bonle A (1) J Resgem C o1y m.msm ( Uscd Kit Label (”

'—-;- lmmom Reayem Pty ;3 [nstruction Guide (1)
}_‘ h“rvmm O =
3l o r««r-w o o O 2 Color Card (1)
a M Mm“" :z Data Labels (4) for Cup Assembly

O O O Q 1 Red Dot Labels (4) for identifying

Wi Cus Assamoly 141 used Bottle A components
A SSQRIES SUPPLIED BY USER

Timing Device {minutes)
D TECH TNT/RDX Soil Extraction Pac, Item #TK-[00!S-{ (if testing soil sampies)
the DTECHTOR Meter, Item #TK-1001M-1 (optional)



the DTECHTOR Reading*

D - LINL DACLUDLYLD 151 i LDN-LUyS- )
= TECH INSTRUCTION GUIDE 800-222-0342

P RMANCE CHA RISTT

INTERPRETATION OF THE TEST The resuits from SPECIFICITY The D TECH TNT Explosives Test Kit has
the D TECH TNT Explosives Test Kit can be interpreted using  been tested for cross-reactivity with analogues and degradation
¢ither the Color Card supplied with the kit or the DTECHTOR  products of TNT and other explosives. The table below

and the table provided below. If the cofor of the tast does not summarizes the cross-reactivity of these compounds in water
exactly match a panel of the color card. user interpretation is samples using the DTECHTOR. A positive test result may be
required. , due to the presence of TINT. cross-reactants or mixtures of
the DTECHTOR Table compounds (TNT Equivalents). Samples testing positive for
he DTECHTOR INT TNT should be confirmed by standard methods, The D TECH
Sample Reading Equivalents TNT Explosives Test Kit has been designed to minimize the
(ppb) effect of environmental interferences. Sample pH. nitrate,
Water Lo <5 nitrite and ammonium do not effect test results,
[-30 5-15 Compound ICs028 MDLD Cross-
30- 50 15- 25 {(ppd) (ppb} reactivity<{—.
350- 75 25- 45 TNT (2.4.6-winiwotoluene) 22 5 NA
HI >45 Teryld 65 15 +
_ (ppm) 1,3.5-minirobenzene 96 20 + -
Soil LO <0.5 >arm ..
215 0. 2-amino-4,6-dinitrotoluene 200 30 +
e - ;g 2,4-dinitrotoluene >500 120 +
22 4-amino-2.6-dinitrotoluene >500  >500 .
45 - 60 3.0-40 . . -
2.6-dinitrotoluene >500 >s500 -
60-75 40-50 R
HI 550 2.6-diaminonitrotoiuene >500 >500 -
: 2-nitrophenol © . 2500 >500 -
4-nizophenol . >500  >500 - h
SENSITIVITY The D TECH TNT Explosives Test Kit can 2,4-dinitropheno! _ >500 >500 -
be used to reliably measure TNT in the following ranges: RDXd >500 >500 -
HMXxd >500  >500 -
Sample the DTECHTOR Color Card
Water (ppb) S5 - 45 5 - 60 2 The ICsg is defined as the concentration of compound
Soil (ppm) 05 - 5.0 0.5 - 5.0 required to produce a test response equivalent to 50% of _

the maximum response.
b The Minimum Detection Limit (MDL) is defined as the

The Minimum Detection Limit (MDL) of the test for TNT in a lowest concentration of compound that yields a positive

water sampie is 5 ppb and in soil is 0.5 ppm. The graph below test result. ‘ i
is a typical standard curve for the D TECH TNT Explosives € A compound is considered cross-reactive when a
Test Kic. concentration 100 dmes the MDL of TNT (500 ppb)
g : yields a positive test result.
I?[-;Is.f CKI: g'tl':anE:dplé)Sgc: d Chcmif:il Names: Tetryl (mcmyl-2.4._6-_u'initrophcnyl-
nitramine). RDX (hexahydro-1.3.5-trinitro-1.3.5-
100 triazine), HMX (octahydro-1.3.5.7-tetranitro-1.3.5.7-
901 tetrazocine)
301 ' NA - Not Applicable -
707 TESTING HIGHER TNT CONCENTRATION
601 .
507 TNT concentrations greater than the upper limit of the test may
401 be determined by diluting the extract with acetone. For
301 example, an extract from a 100 ppm soil sample. processed
20 using the D TECHTNT/RDX Soail Extraction Pac. may be B
0 diluted 1:25 in acztone and run in the D TECH TNT Explosives
! 0 Test Kit. The concentration of the undiluted sample (100¢ )

is determined by multiplying the TNT concentration of the
diluted sample (4.0 ppm) by the dilution factor (25). For furthe’
information, please call our technical service hotline 1-8C0-
*Percent Reflectance Relative to Reference 222-0342

0 10 20 30 40 50 60 79
IWNT Equivalents (ppb) in water



. RDX EXPLOSIVES TEST KIT TK-1005-1
l—D)-*'l'ECH INSTRUCTION GUIDE 800-222-0342

IMPORTANT
Read all instructions and handling procedures before using this kit. For assistance call the TECHNICAL SERVICE

HOT LINE 1-800-222-0342.

INTENDED USE

The D TECH™ RDX on-site and laboratory test kit is designed to provide quick. semiquantitative, and reliable test
results for making environmental decisions.

The D TECH RDX Explosives Test Kit can be used on-site for identifying “hot spots”, site mapping, monitering of
remediation processes and selecting site samples for laboratory analysis.

In the laboratory, the D TECH RDX Explosives Test can screen highly contaminated samples that require pre-ditution
poor to instrumental analysis.

PRINCIPLE

The D TECH system for analyzing trace amounts of explosives is based on immunoassay technology.

An antibody specific for RDX compounds has been linked to solid particles which are collected on the membrane of
the cup assembiy.

A color developing solution added to the surface of the cup assembly develops a color inversely proportional o the
concentration of RDX Equivalents in the sample (less color indicates more RDX present in sample).

RDX Equivalents are measured at parts per million (ppm) in soil and parts per billion (ppb) in water samples.

TESTKITD RIPT
The D TECH RDX Explosives Test Kit, Item #TK-1005-1, contains sufficient materials to perform four tests.
This kit can test water samples or be used with the D TECH TNT/RDX Soil Extraction Pac Item #TK-10015-1. 10

test soil sampies.
The TNT/RDX Soil Extraction Pac contains only the materials needed to extract RDX from soil for semiquantitation

with this D TECH RDX Explosives Test Kit. The results can be obtained by using the enclosed Ceolor Card or the
DTECHTOR Meter, Item #TK-1001M-1.

STORAGE AND STABILITY

This kit has excellent stability at room temperature and under refrigeration. For expiration dating under these condi-
tions. see the package label.

MATERIALS PROVIDED
See tray diagram below. This diagram includes the kit component names and quantity of each item.

O Not shown in diagram
Bottle A {4) Reagem C (1) Reagemt £01) Used Kit Label (1)
- ! Instruction Guide (1)
= Reavent D11y Reagent FLI} g
= (4 =
z O O“"" - O O 3 Color Card (1)
] o Filter 'l'-ps 4] O E
z O O O 2 Data Labels (4)
% ROX Reforence (4) é_ for Cup Assemb[y
g
Red Dot Labels (4)
for identifying used
White Cup Assembly 14) Bottle A components
A RI JPPLIED BY USER

Timing Device (minutes)
D TECH TNT/RDX Soil Extraction Pac, Item #TK-1001S-1 (if testing soil samples)
the DTECHTOR Meter, ltem #TK-1001M-{ (optional)



DrecH

RDX EXPLOSIVES TEST KIT
INSTRUCTION GUIDE

TK-1003-1
800-222-0342

PERFORMANCE CHARACTERISTICS

INTERPRETATION QF THE TEST The results from
the D TECH RDX Explosives Test Kit can be interpreted using
sither the Color Card supplied with the kit or the DTECHTOR
and the tabie provided below, [f the color of the test does not
exactly match a panel of the color card. user imerpretation is

required.re DTECHTOR Table
the DTECHTOR RDX
Sample Reading Equivaients
(ppb)
Water LO <3
t-30 5-15
30-50 15-25
50- 80 2545
HI >45
{ppm)
Soil LO <03
1-20 0.5-1.5
20-43 15-2.3
45-60 35-4.5
60 - 80 4.6-6.0
HI > 6.0

SENSITIVITY The D TECH RDX Explosives Test Kit can
be used to reliabiy measure RDX in the following ranges:

Sample the DTECHTOR Color Card
Water {ppb) 5-45 5- 60
Soil {ppm) 0.5-6.0 0.5-6.0

The Minimum Detection Limit (MDL) of the test for RDX in a
water sample is 5 ppb and in soil ts 0.5 ppm. The graph below
is a typical standard curve for the D TECH RDX Explosives
Test Ki.

D TECH RDX Explosives

Text Kit Standard Curve

the DVECHTOR Reading®

RDX Concentratian in Water (ppb)
*Percant Reflectance Relattve to Reference

SPECIFICITY The D TECH RDX Explosives Test Kit has
been tested tor cross-reactivity with various explosives,
including those found in EPA SW-346 Method 3330, The
table below summarizes the cross-reactivity of these com-
pounds in water samples using the DTECHTOR. A positive
test result may be due to the presence of RDX. HMiX or 2
mixture of these compounds (RDX Equivalents). Samples
testing positve for RDX should be confirmed by standard
methods. The D TECH RDX Explosives Test Kit has been
designed to minimize the effect of enviconmental interferences,
Sampie pH. nitrate. nitrite and ammonium do not effect test
resules.

Compound IC502  MDLDP Cross-

(epb}  (PPD)  reactivityc | —
RDXd 21 5 +
HMxd >500 150 +
TNTd >300 >300 - -
Teryld >500 >500 -
[.3.3-Trinirobenzene >300 >3500 -
}-aminc-4.6-dinitrototuene  >500 >500 - B
4-amino-2.6-dinitrotoluene >300 >500 -
2. 4d-dinitrotoluene »>5C0 >500 -
2.6-diamunoniuotoluene_ >500 >500 -
1.3-dinitrobenzene + »500 >500 . -
Niwrobenzene = >500 >500 -
2-nitrotoluene ' >300 >500 -
J-nitrotoluene >500 >500 . -
4-nitrotoluene >500 >500 -
Nitroglyeenin >300 >500 .
PETNd >500 >500 -

1 The [Csg is defined as the concentration of compound
requirsd to produce a test response equivalent o 50% of
the maximum response.

The Minimum Detection Limit (MDL) is defined as the
lowest concentration of compound that yields a positiv
test result. :

€ A compound is considered cross-reactive when a
concentration 100 times the MDL of RDX (5 ppb)
yields a positive test result,

Chemical Names: RDX (hexahydro-1.3.5-trinitro-1.3.5-
triazine). HMX(octahydro-1,3.5.7-tetranitro-1.3.5.7-
weermzocine), TNT (trinittotoiuene) Tewry! (methyl-2.4.6-
trinicrophenylnitramine), PETN (pentaerythritol tetranitrate).

ING HI RRDX CONCENTRATION

RDX concentrations greater than the upper limit of the test may
be determined by diluting the extract with acetone. For

example, an extract from a 100 ppm soil sample, processed
using the D TECH TNT/RDX Soil Extraction Pac. may be

diluted :25 in acstone and run in the D TECH RDX Explosixes
Test Kit. The concentration of the undiluted sample (100 py

is determined by multiplying the RDX concentration of the
diluted sampie (4.0 ppm) by the dilution factor (23). For further
information, piease call our technical service hot line 1-800-
222-0342.



Compounds Tested for Cross-Reactivity in

r——rr—

the D TECH RDX Assay=

——

|

Analytes of Interest Detected
M8330 Compounds -

1,3-Dinitrobenzene No

2.4-Dinitrotoluene No

2,6-Dinitrotoluene No

HMX (octahydro-1,3,5,7-tetranitro-1,3,5-triazine) Yes

RDX (hexahydro-1,3,5-trinitro-1,3,5-triazine) Yes

Nitrobenzene ' No -
2-Nitrotoluene No

3-Nitrotoluene No

4-Nitrotoluene No

Tetryl (Methyl-2,4,6-trinitrophenylnitramine) No

2,4,6-Trinitrotoluene No

1,3,5-Trinitrobenzene No

2-Amino-4,6-dinitrotoluene No

4-Amino-2,6-dinitrotoluene No

Others
NG (Nitroglycerine) No
PETN (Pentaerythritoltetranitrate) No

Note: All compouers tested at 500 ppb




EM Science / Strategic Diagnostics Ine.
480 5. Democrat Road

T Ec H Cibbstown, NJ 08027-1297

Environmental Detection Symems 800-222-0342

Extending of D TECH TNT & RDX Kit Ranges for soil samples

Nonnal soil ranges.of Kits

INT - 0.5-5.0 ppm

Procedure tor 1:10 dilutien leading to following ranges
INT - 5.0 - 50 ppm
RDX - 5.0 - 60 ppm -
STEPS 1 to 4 of the Soil Extraction Pac will remain the same.

After Step + dilution of the extract will first be performed by introducing an extra
dilution step. Step 5 would change to [Remove cap from dilution bottle].

At this point the extra dilution step would be performed by transferring 140 ul of the
soil extract (using provided pipettter and exsra tips) into an additional dilution bortle
containing 1.26ml of acetone (bottle and acetone can be provided). This adds an-
additional dilution of 1:10, leading to the higher assay ranges shown above. In steps 6.
7 & 8 the pippetter will now be used to dispense the diluted extract from the additional
dilution bottle to Bottle 2. Continue on with test procedures as described in Step 9.

Procedure for 1:100 dilution leading to following ranges
TNT - 50 - 500 ppm
RDX - 50 - 600 ppm
STEPS 1 to 4 of the Soil Extraction Pac will remain the same.
Alter Step 4 dilution of the extract will first be performed by introducing an extra

dilution step. Step 5 would change 10 [Remove cap from dilution bottle].

On-Site Sample Screening Has Never Been Easier



Extending of D TECH TNT & RDX Kit Ranges for soil samples (page 2)

| : 100 dilution (cont.)

At this point the extra dilution step would be performed by transferring 140 ul of the
soil extract (using provided pippeter and extra tips) into an additional dilution bottle
containing 13.86 ml of acetone (bottle and acetone can be provided). This adds an
additional dilution of 1:100, leading to the higher assay ranges shown above. In steps
6, 7 & 8 the pippetter will now be used to dispense the diluted extract from the
additional dilution bottle to Bottle 2. Continue on with test procedures as described in
Step S.

Procedure for 1:1000 dilution leading to following ranges
INT - 500 - 5000 ppm
RDX - 500 - 6000 ppm
STEPS 1 to 4 of the Soil Extraction Pac will remain the same.

After Step 4 dilution of the extract will first be performed by introducing two extra
dilution steps. Step 5 would change to [Remove cap from first dilution bottie].

At this point the two extra dilution steps would be performed:

1. Transfer 140 ul of the soil extract (using provided pippeter and extra
tips) into the first additional dilution bottle containing 1.26 ml of
acetone {1:10 dilution].

I
.

Then transfer of the diluted 140 ul of the soil extract (using provided
pippeter and extra tips) from dilution bottie above to an additional
dilution bottle containing 13.86 ml of acetone (borttle and acetone can be
provided) [1:100 dilution].

This dilution scheme leads to a total additional dilution of 1:1000 leading to the higher
assay ranges shown above. In steps 6, 7 & 8 the pippetter will now be used to dispense
the diluted extract from the second additional dilution bottle to Bottle 2. Continue on
with test procedures as described in Step 9.



Extending of D TECH TNT & RDX Kit Ranges for soil sampies (page 3)

.......................

Procedure for 1:10000 dilution leading to following ranges
TNT - 5000 - 50000 ppm (5%)
RDX - 5000 - 60000 ppm (6%)
STEPS 1to 4 of the Soil Extraction Pac will remain the same.

After Step 4 dilution of the extract will first be performed by introducing two extra
dilution steps. Step 5 would change to [Remove cap from first dilution bottle].

At this point the two extra dilution steps would be performed:

1. Transfer 140 ul of the soil extract (using provided pippeter and extra
tips) into the first additional dilution bottle containing 13.86 mi of
acetone {1:100 dilution].

| 3%
.

Then transfer 140 ul of the diluted extract (using provided pip;y  *and
extra tips) from dilution bottle above to a second additional dilution
bottie containing 13.86 ml of acetone [1:100 dilution].

This dilution scheme leads to a total additional dilution of 1:10000 leading to the higher
assay ranges shown above. In steps 6, 7 & 8 the pipperter will now be used to dispense
the diluted extract from the second additional dilution bottle to Bottle 2. Continue on
with test procedures as described in Step 9.

Please call me if you have any questions.
' Sincerely,
Wayne A. Sawyer
Product Manager



Relative Reflectance (%)

Cross-Reactivity Characteristics of HMX

in the D TECH RDX Assay
100 - |
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Analyte Concentration in Water (ppb)



D TECH Result (ppm)

RDX Real World Sample Analysis

D TECH / EPA SW-846 Method 8330 Regression Analysis
(Select data included in the analysis)

4.40- y = 1.010x + 0.140 r=0.897

N
o0
=)
|
false positive zone

false negative zone

0.00 040 0.80 120 1.60 2.00 240 2.80 320 3.60 400 440 4.80
EPA SW-846 Method 8330 Result (ppm)

t




Real World Sample Analysis Summary

« 31 Soils Analyzed by D TECH and M8330

» Linear Regression Indicates Good Correlation in
Working Range (r = 0.9, slope = 1.1)

« No False Positives or False Negatives
Reported
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RDX Field Trial Summary

e 65 Soil. Samples Analyzed by D TECH and M8330

. 3 False Positives (4%) and no False Negatives
Reported

« Linear Regression Indicates Good Correlation in
Working Range (r = 0.96, slope = 1.1)



APPENDIX C

CRREL AND QST CRANE NSWC RESULTS



CRREL and QST Laboratory Comparison

Crane NSWC

Modified SW-846 Method 8330 TNT Resuits

RPD =

Ratio =

CRREL QST
Sample {mglkg) {mg/Kg) RPD Ratio
4-A3 124 129 4.0 1.04
4-B2 117 127 B.2 1.09
5-A3 116 120 34 1.03
5-D1 319 309 -3.2 0.97
8-B3 93 98 52 1.05
8-C2 177 202 13.2 1.14
Total: 8 <]

Maximum: 13.19 1.14

Minimum: -3.18 0.87

Mean': 6.19 1.05

Standard Deviation': 3.56 0.05

Median': 4.59 1.05

CRREL and QST Laboratory Comparison
Crane NSWC
Modified SW-846 Method 8330 RDX Results
CRREL QsT
Sample {mg/kg) {mg/Kag) RPD Ratio
4-A3 2180 2040 6.64 0.94
4-B2 1850 1650 -11.43 0.89
5-A3 1330 1165 -13.23 0.88
5-D1 2750 2420 -12.77 0.88
8-B3 1210 1035 -15.59 0.86
8-C2 2000 1785 -11.36 0.89
Total: <] 8

Maximum: -6.64 0.94

Minimum; -15.59 0.86

Mean": 11.83 0.89

Standard Deviation': 2.72 0.02

Median’: 12.10 0.89

{QST Results - CRREL Result)

{QST Result + CRREL Result)/2

QST Resul
CRREL Result

1 RPD mean, standard deviation, and median were calculated using
absolute values of alt results.
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APPENDIX D

UMDA TRIAL TEST RESULTS



Laboratory and Onsite Analytical Results
UMDA, Phase Il Washout Lagoon Soils Trial Test

Day 0 TNT Resuits
Sample 8330 EnSys RPD Ratio
D-C-1 240 47 -134 0.20
D-C-2 370 44 -157 0.12
D-C-3 380 162 -80 0.43
D-C4 240 T -198 0.00
‘DB1 [ 470 | 84 | .97 | 035
D-B-2 | 220 23 182 010
D-B-3 240 129 -60 0.54
D-B-4 180 53 -96 0.35
D-A-1 450 204 -75 0.45
D-A-2 190 11 -178 0.06
D-A-3 250 46 -138 0.18
D-A-4 320 135 -81 0.42
T-C-1 120 10 -16%9 0.08
T-C-2 470 216 -74 0.46
T-C-3 190 60 -104 0.32
T-C-4 440 147 -100 0.33
T-B-1 480 184 -89 0.38
T-B-2 430 146 -89 0.34
T-B-3 390 152 -38 0.39
T-B-4 390 142 -83 0.36
T-A-1 280 56 -133 0.20
T-A-2 280 151 -60 0.54
T-A-3 290 121 -82 0.42
T-A-4 440 201 -75 0.46
V-C-1 180 1 -198 0.01
V-C-2 160 1 -198 0.01
V-C-3 38 1 -180 0.03
V-C-4 110 1 -196 0.01
V-B-1 420 115 -114 0.27
V-B-2 380 91 -123 024
V-B-3 280 12 -184 0.04
V-B-4 350 103 -109 0.29
V-A-1 110 1 -186 0.01
V-A-2 440 151 -98 0.34
V-A-3 68 1 -194 0.01
V-A-4 190 50 -117 0.26
Total: 36 36
Maximum: -60 0.54
Minimum: -198 0.00
Mean: -126 0.25
Standard Deviation; 46 0.17
Median: -112 0.28
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Laboratory and Onsite Analytical Resuits
UMDA, Phase il Washout Lagoon Soils Trial Test
Day 0 TNT Results

RPD = (Onsite Result - 8330 Result)
{Onsite Result + 8330 Result)/2

Ratio = Onsite Result
8330 Result

EnSys onsite analytical performed by Bioremediation Services, Inc.
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TNT EnSys vs. Method 8330
UMDA Phase Il Trial Test Resuilts
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Number of Data Points in Range

EnSys TNT RPD Distribution
Umatilla, Trial Test
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Laboratory and Onsite Analytical Results
UMDA, Phase Il Washout Lagoon Soils Trial Test

Day 0 RDX Results

Sample 8330 EnSys RPD Ratio
D-C-1 300 50 -143 0.17
- D-C-2 340 47 -151 0.14
"~ D-C-3 370 ) -128 0.22
~ D-C4 290 75 -118 0.26
D81 | 340 132 -88 039
D-82 | 310 46 | 148 0.15
[ D-B-3 260 46 -140 0.18
D-B-4 220 34 -146 0.15
[ D-A-1 340 86 -119 0.25
- D-A-2 190 16 -169 0.08
D-A-3 280 42 -148 0.15
D-A4 240 91 -90 0.38
T-C-1 130 11 -169 0.08
T-C-2 350 126 -94 0.236
T-C-3 180 20 -160 0.11
T-C-4 310 84 -115 0.27
T-B-1 290 75 -118 0.26
T-B-2 360 76 4130 0.21
T-B-3 370 70 -136 0.19
T-B-4 360 56 146 0.16
T-A-1 240 44 -138 0.18
T-A-2 360 127 96 0.35
T-A-3 380 98 -118 0.26
T-A-4 370 122 -101 0.33
V-C-1 200 15 172 0.08
V-C-2 140 19 -152 0.14
V-C-3 61 7 -158 0.11
V-C-4 230 67 -110 0.29
V-B-1 300 87 -110 0.29
V-B-2 250 52 -131 0.21
V-B-3 220 46 -131 0.21
V-B4 240 69 111 0.29
V-A-1 180 25 -151 0.14
V-A-2 380 80 -130 0.21
V-A-3 110 12 -161 0.11
V-Ad 230 57 -121 0.25
Total: 36 36
Maximum: -88 0.39
Minimum:; -172 0.08
Mean: -132 0.21
Standard Deviation: 23 0.08
Median:; -131 0.21
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Laboratory and Onsite Analytical Results
UMDA, Phase Il Washout Lagoon Soils Trial Test
Day 0 RDX Results

RPD = {Onsite Resuit - 8330 Result)
(Onsite Result + B330 Result)/2

Ratic = QOnsite Result
8330 Result

EnSys onsite analytical performed by Bioremediation Services, Inc.

BSLXLS
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APPENDIX E

RPD ACCURACY CALCULATIONS






Compost TNT RPD Results
Umatilla, Batch 10, Day 0
CRREL
Method 8330 EnSys DTECH
Sample (mg/Kg) (mg/Kg} RPD {mg/Kg) RPD
EXT10-01-01 10.2 8.1 -23.6 54 61.2
EXT10-03-08 13.0 8.5 -41.7 8.3 -43.7
EXT10-01-03 14.6 11.6 -22.8 9.5 -42.8
EXT10-02-04 15.3 11.0 -32.8 9.3 -49.2
EXT10 #5 16.6 10.5 -44.7 7.5 -75.4
EXT10 #8 17.7 10.8 -48.1 9.1 -64.3
EXT10-05-14 18.2 11.5 -45 4 9.1 -66.8
EXT10-02-05 18.9 13.2 -35.8 11.3 -50.2
EXT10-06-16 19.3 12.2 -44 8 8.9 -73.8
| EXT10-04-10 22.7 13.0 -54.3 9.7 -80.0
EXT10 #2 25.0 16.3 -42.4 13.8 -57.6
EXT10-03-07 25.2 16.3 -43.2 311 21.1
EXT10#1 256 16.4 -43.8 276 7.6
EXT10 #4 27.5 17.5 -44.5 32.1 15.5
EXT10 #6 28.2 17.2 -48.6 23.5 -18.2
EXT10-04-11 28.5 15.6 -58.3 16.7 -52.0
EXT10-06-18 291 17.7 -49.0 20.8 -33.2
EXT10-03-09 258 16.6 -57.1 249 -17.9
EXT10 #7 30.5 19.7 -43.2 70.1 78.7
EXT10-02-06 31.9 24.8 -25.2 18.5 -48.4
EXT10-05-15 346 20.4 -51.5 30.2 -13.7
EXT10-05-13 39.0 238 -48.2 19.5 -66.8
EXT10 #3 39.2 255 -42.2 23.5 -50.1
EXT10-04-12 58.5 342 -52.4 321 -58.2
EXT10-01-02 59.0 37.6 -44.3 40.9 -36.3
EXT10-06-17 69.0 38.3 -54.8 54.5 -23.5
Total: 26 26
Positive: 0 4
Negative: 26 22
Overall Range: -58.31t0-22.8 -80.0t0 78.7
Absolute Range: 22.8 to 58.3 7.61080.0
Absolute Mean: 440 45 4
Absolute Median: 44.6 49.6
Percent outside acceptance range: 0.0% 0.0%
Number above acceptance range: t] 0
Number below acceptance range: 0 0
RPD = {onsite analytical - Method 8330) * 100
(onsite analytical + Method 8330) / 2
Acceptance range = -120 to 120.
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Compost TNT RPD Results
Umatilla, Batch 11, Day 0
CRREL
Method 3330 EnSys DTECH
Sample {myg/Kq) {ma/Kg) RPD {(mg/Kg) RPD
11-0-01 <0.5 <5 NA' <1.4 NA
11-#4B 2.0 <5 NA 1.8 -10.5
11-0-05 38 <5 NA <1.4 NA
11-0-12 4.1 <5 NA <1.4 NA
11#2 4.8 <5 NA 1.4 -109.7
11441 6.8 6.4 -6.8 24 -95.7
11-0-03 8.0 8.1 0.6 9.1 12.9
11-#4A 8.8 11.3 24,9 6.7 -27.1
11-0-1 8.5 8.8 -7.4 8.9 -6.5
11-0-14 11.6 11.5 -1.2 6.1 -62.1
11-#3A 12.4 10.4 -17.8 43 -97.0
11-0-10 16.5 16.3 -1.5 4.3 -117.3
11-0-08 16.7 15.8 -5.6 18.1 8.0
11-0-04 18.1 13.3 -30.5 9.3 -64.2
11-0-07 19.7 22.1 11.7 11.1 -55.8
11-#3B 22.2 22.5 1.1 23.5 57
11-0-02 29.5 231 -24 .5 10.6 -94.3
11-0-08D 29.5 22.0 -28.2 292 -1.0
11-0-13 30.8 231 -28.7 35.0 12.8
11-#5B8 31.8 23.3 -30.8 48,7 42.0
11-0-10D 32.7 23.8 -31.3 321 -1.9
11-0-09 41.3 34.8 -17.0 948 78.6
11-0-06 453 9.3 -131.9 20.8 -74.1
11-#5A 81.0 82.7 -25.5 51.4 -44.7
11-0-15 86.5 72.3 -17.9 63.9 -30.1
11-0-15D 94.0 69.4 -30.2 90.9 -3.4
Total: 21 23
Positive: 4 6
Negative: 17 17
Overall Range: -131.9t024.9 -117.31078.6
Absolute Range: 0.6t0 131.9 1.01t0 117.3
Absolute Mean; 22.7 45.9
Absolute Median: 17.9 42.0
Percent outside acceptance range: 4.8% 0.0%
Number above acceplance range: 0 V]
Number below acceptance range: 1 0
RPD = (onsite analytical - Method 8330) * 100
{onsite analytical + Method 8330) / 2
Acceplance range = -120 to 120.
| RPD outside of acceptance range.
' RPD values were not calculated when laboratory and/or onsite analytical results did not indicate
the presence of TNT at concentrations greater than the respective method detection limit.
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Umatilla, Batch 10 and Batch 11, Day 0

Compost TNT RPD Results

CRREL
Method 8330 EnSys DTECH
Sample {mg/Kg) (mg/Kg) RPD (mg/Kg) RPD
11-0-01 <0.5 <5 NA <1.4 NA
11#4B 2.0 <5 NA 1.8 -10.5
11-0-05 3.8 <5 NA <1.4 NA
11-0-12 4.1 <5 NA <1.4 NA
1142 48 <5 NA 1.4 -109.7
1141 6.8 6.4 6.8 2.4 -957
11-0-03 8.0 8.1 0.6 9.1 12.9
11H#4A 8.8 11.3 249 6.7 =271
11-0-1 9.5 8.8 -7.4 8.9 6.5
EXT10-01-01 10.2 8.1 -23.6 54 61.2
11-0-14 116 115 1.2 6.1 -62.1
11-#3A 12.4 10.4 -17.8 4.3 -97.0
EXT10-03-08 13.0 8.5 417 8.3 437
EXT10-01-03 146 186 -22.8 9.5 -42.8
EXT10-02-04 15.3 11.0 -32.8 0.3 -49.2
11-0-10 16.5 16.3 15 4.3 -117.3
EXT10#5 16.6 10.5 -44.7 7.5 -75.4
11-0-08 16.7 15.8 5.6 18.1 8.0
EXT10 #8 17.7 10.8 -48 1 9.1 -64.3
11-0-04 18.1 13.3 -30.5 9.3 64,2
EXT10-05-14 18.2 11.5 -45 4 9.1 -66.8
EXT10-02-05 18.9 13.2 -35.8 11.3 -50.2
EXT10-06-16 19.3 12.2 -44 38 8.9 -73.8
11-0-07 19.7 22.1 11.7 11.1 -55.8
11-#3B 22.2 22.5 1.1 235 5.7
EXT10-04-10 22.7 13.0 -54.3 9.7 -80.0
EXT10 #2 25.0 16.3 -42.4 13.8 576
EXT10-02-07 252 16.3 432 311 21.1
EXT10 #1 256 16.4 438 276 76
EXT10 #4 275 17.5 445 32.1 15.5
EXT10 #6 28.2 17.2 -48.6 23.5 -18.2
EXT10-04-11 28.5 15.6 -58.3 16.7 -52.0
EXT10-06-18 29.1 17.7 -49.0 20.8 -33.2
11-0-02 295 231 245 106 -94.3
11-0-08D 295 22.0 -29.2 292 -1.0
EXT10-03-09 29.8 16.6 -57 1 249 -17.9
EXT10 #7 30.5 19.7 432 70.1 78.7
11-0-13 30.8 23.1 -28.7 35.0 12.8
11458 31.8 233 -30.8 48.7 420
EXT10-02-06 31.9 24.8 252 19.5 -48.4
11-0-10D 327 238 313 32.1 -1.9
EXT10-05-15 346 20.4 -51.5 30.2 -13.7
EXT10-05-13 39.0 238 -48.2 19.5 -66.8
EXT10 #3 39.2 255 422 235 -50.1
11-0-09 41.3 34.8 -17.0 94.8 786
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RPD =

Acceptance range = 120 to 120.

| RPD outside of acceptance range.

1

- CRREL
Method 8330 EnSys DTECH

Sample (mg/Kg) {mg/Kg) RPD (mg/Kg) RPD
11-0-06 45.3 9.3 -131.9 20.8 -74.1
EXT10-04-12 58.5 34.2 -52.4 32.1 -58.2
EXT10-01-02 59.0 376 -44.3 40.9 -36.3
EXT10-06-17 69.0 38.3 -54.8 54.5 -23.5
11-#5A 81.0 62.7 -25.5 51.4 -44.7
11-0-15 86.5 72.3 -17.9 63.9 -30.1
11-0-15D 94.0 69.4 -30.2 90.9 -3.4

Total: 47 49

Positive: 4 10

Negative: 43 39

Overall Range: -131.91t0 24.9 -117.310 78.7
Absolute Range: 0.61t0131.9 1.0t0 117.3

Absolute Mean: 344 46.2
Absolute Median: 328 48 4
Percent outside acceptance range: 21% 0.0%

Number above acceptance range: 0 0

Number below acceptance range: 1 0

(onsite analytical - Method 8330) * 100
(onsite analytical + Method 8330) / 2

RPD values were not calculated when laboratory and/or onsite analytical results did not indicate
the presence of TNT at concentrations greater than the respective method detection limit.
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Compost TNT RPD Results
SUBASE Bangor, Site D, Batch 1
'CRREL
Method 8330 EnSys DTECH
Sample | {mg/Ka) {mg/Kg) RPD {ma/Kg) RPD
01-01-02 0.5 <5 NA 1.6 104.8
01-01-04 1.5 <5 NA 6.0 120.0
01-02-17 15 <5 NA <14 NA
01-02-18 2.0 6.5 105.9 2.0 0.0
01-01-03 3.0 <5 NA 6.3 71.0
01-01-09 3.0 <5 NA 4.6 421
01-02-11 35 5.9 51.1 36 2.8
01-02-15 35 5.7 47.8 2.8 -22.2
01-02-14 4.0 8.0 66.7 7.1 55.9
01-01-06 45 6.7 393 7.2 46.2
01-02-13 45 8.5 615 7.2 462
01-01-08 55 229 122.5 7.0 24.0
01-01-10 55 11.0 66.7 142 88.3
01-02-16 55 11.6 71.3 73.9 172.3
01-02-12 6.5 8.6 38.5 7.0 7.4
01-01-05 9.0 116 25.2 <13.9 NA
01-01-01 95 17.0 56.6 <13.9 NA
01-02-19 20.5 24.0 15.7 36.0 549
01-01-07 395 47.2 17.8 22.0 -56.9
01-02-20 104 101 -2.9 70.1 -38.9
Total: 15 17
Positive RPDs: 14 14
Negative RPDs: 1 3
Overall Range: -29to 1225 -56.910172.3
Absolute Range: 2.9t0 1225 0.0t0172.3
Absolute Mean: 52.6 56.1
Absolute Median: 511 46.1
Percent outside acceptance range: 65.7% 5.9%
Number above acceptance range: 1 1
Number below acceptance range: 0 0
RPD = {onsite analytical - Method 8330) * 100
(onsite analytical + Method 8330) / 2
Acceptance Range = .00 to 120.00
NA = Cannot be calculated.
_|RPDs outside acceptance range.
' RPD values were not calculated when laboratory and/or onsite analytical results did not indicate
the presence of TNT at concentrations greater than the respective method detection limit,
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Compost TNT RPD Results
Crane NSWC, Trial Test
QST EnSys DTECH
Sample {mg/Kg) (mg/Kg) RPD {(mg/Kg) | RPD
Mix Design 4
4-A1 169 198 15.9 329 64.3
4-A2 105 124 16.5 81 258
4-A3 129 173 294 139 7.5
. 4-B1 222 259 16.2 271 19.9
4-B2 127 158 21.7 149 15.9
4-B3 162 78 -70.0 195 18.5
4-C1 243 272 114 250 28
4-C2 83 104 222 79 4.9
4-C3 142 214 40.3 139 2.1
4-D1 375 399 6.3 677 57.4
4-D2 208 234 1.7 334 46.5
4-D3 262 317 191 343 26.8
4-81D 185 203 3.9 3086 44.3
4-C3D 124 175 34.1 104 -17.5
Total: 14 14
Postive: 13 10
Negative: 1 4
Overall Range: -70.010 40.3 -2.8t064.3
Absolute Range: 3.9t0 70.0 21t064.3
Absolute Mean: 227 253
Absolute Median: 17.8 19.2
Percent outside acceptance range: 0.0% 0.0%
Number above acceptance range: 0 0
Number below acceptance range: 0 0
RPD=  (Oniste analytical - Method 8330) * 100
(Onsite analytical + Method 8330) / 2
Acceptance range = -120 to 120.
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Compost TNT RPD Results
Crane NSWC, Trial Test
QsT EnSys DTECH
Sample {mgiKg) (mg/Kg) | RPD (mg/Kg) | RPD
T Mix Design 5 T
5-A1 257 249 -3.1 909 111.8
5-A2 233 211 -10.1 158 -38.4
5-A3 120 121 0.6 278 79.4
5-B1 131 132 04 139 59
5-B2 247 277 11.5 317 248
5-B3 166 158 -5.0 459 93.8
5-C1 231 234 1.2 500 73.6
5-C2 291 280 -3.8 336 14.4
5-C3 240 251 44 500 70.3
5-D1 309 359 15.0 297 4.0
5-D2 189 197 3.9 158 -17.9
5-D3 88 93 4.3 178 86.7
5-B2D 253 303 18.1 395 43.8
Total: 13 13
Postive: 9 10
Negative: 4 3
Overall Range: -10.1to 18.1 -38.4t0 111.8
Absolute Range: 0.4 to 18.1 4010 111.8
Absolute Mean: 6.3 496
Absolute Median: 43 43.8
Percent outside acceptance range: 0.0% 0.0%
Number above acceptance range: 0 0
Number below acceptance range: 0 0
RPD = lytical - M *1
(Onsite analytical + Method 8330) / 2
Acceptance range = -120 to 120.
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Compost TNT RPD Results
Crane NSWC, Trial Test

QsT EnSys DTECH
Sample (mg/Kg) (mg/Kg) RPD (mg/Kg) | RPD
I __Mix Design 8 _
8-A1 128 135 5.1 89 -35.9
8-A2 107 132 206 74 -36.5
8-A3 22 48.5 75.2 26 16.7
8-B1 135 146 7.5 202 39.8
8-B2 118 116 -1.7 146 212
8-B3 98 118 18.5 135 31.8
B-C2 202 212 4.9 334 48.3
8-C3 129 142 9.9 195 40.7
8-D1 217 224 34 292 29.5
8-D2 129 150 15.2 264 68.7
8-D3 273 314 14.0 301 8.8
8-FD 275 183 -40.4 354 251
8-A2D 138 152 9.5 146 5.6
Total: 13 13
Postive: 11 11
Negative: 2 2
Overall Range: -40.4t075.2 -36.5 10 68.7
Absolute Range: 1.7t075.2 561t068.7
Absolute Mean: 17.4 316
Absolute Median: 99 31.8
Percent outside acceptance range: 0.0% 0.0%
Number above acceptance range: 0 0
Number below acceptance range: 0 0

RPD =

Acceptance range = -120 to 120.

ni

*

{Onsite analytical + Method 8330) / 2
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Compost TNT RPD Results
Crane NSWC, Trial Test
QsT EnSys DTECH

Sample {mg/Kyg) {mg/Kg) RPD (mg/Kg) RPD
4-A1 169 198 15.9 329 64.3
4-A2 105 124 16.5 81 -25.8

4-A3 129 173 294 139 7.5
4-B1 222 259 15.2 271 19.9
4-B2 127 158 21.7 149 15.9
4.B3 162 78 -70.0 195 18.5

4-C1 243 272 11.4 250 2.8
4-C2 83 104 222 79 -4.9

4-C3 142 214 40.3 139 -2.1
4-D1 375 399 6.3 677 57.4
4-D2 208 234 11.7 334 46.5
4-D3 262 317 18.1 343 26.8
4-B1D 195 203 3.9 306 443
4-C3D 124 175 341 104 -17.5
5-A1 257 249 -3.1 909 1118
5-A2 233 211 -10.1 158 -38.4
5-A3 120 121 0.6 278 79.4

5-B1 131 132 0.4 139 59
5-B2 247 277 1.5 317 248
5-B3 166 158 -5.0 459 93.8
5-C1 231 234 1.2 500 73.6
5-C2 291 280 -3.8 336 14.4
5-C3 240 251 4.4 500 70.3
5-D1 308 359 15.0 297 -4.0
5-D2 189 197 3.9 158 -17.9
5-D3 89 93 4.3 178 66.7
5-82D 253 303 18.1 385 43.8
8-A1 128 135 5.1 89 -35.9
B-A2 107 132 20.6 74 -36.5
B-A3 22 485 75.2 26 16.7
8-B1 135 146 7.5 202 308
8-B2 118 116 -1.7 146 21.2
§-B3 98 118 18.5 135 31.8
8-C2 202 212 49 334 49.3
8-C3 129 142 9.9 195 40.7
8-D1 217 224 34 292 29.5
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Compost TNT RPD Results
Crane NSWC, Triat Test

QsT EnSys DTECH
Sample {mgi/Kg) {mg/Kg) RPD {mg/Kg) RPD
8-D2 129 150 152 264 68.7
8-D3 273 314 14,0 301 9.8
8-FD 275 183 -40.4 354 251
8-A2D 138 152 9.5 146 58
Total: 40 40
Postive: 33 k)|
Negative: 7 g
Overall Range: -70.0tc 75.2 -38.4to0 111.8
Absolute Range: 0.4 to 75.2 21to111.8
Absolute Mean: 15.6 35.2
Absolute Median: 11.5 28.1
Percent cutside acceptance range: 0.0% 0.0%
Number above acceptance range: 0 0
Number below acceptance range; 0 0

RPD =

Acceptance range = -120 to 120.

ni

-

(Onsite analytical + Method 8330) / 2
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Compost RDX RPD Results
Umatilla, Batch 10, Day 0
CRREL EnSys
. Method 8330| with NR without NR DTECH
Sample {mgiKg) {mg/Kg) RPD {mgiKg) RPD (mgiKg) RPD
EXT10 #8 65.5 NA NA B3.6 -3.0 45.5 -36.0
EXT10-04-10 66.0 NA NA 57.2 -14.3 455 -36.8
EXT10-06-16 71.0 22.0 -105.4 66.0 -7.3 758 6.7
EXT10-01-03 71.5 15.6 -128.4 55.7 -24.8 §2.5 -30.6
EXT10-03-08 73.0 NA NA 64.5 -12.3 62.3 -15.8
EXT10-02-04 77.0 249 -102.3 61.6 222 50.2 ~42.1
EXT10-02-05 80.5 291 1133 65.5 205 51.4 -44.1
EXT10-01-01 84.0 NA NA 76.8 -8.0 56.0 -40.0
EXT10 #1 84.0 NA NA 79.7 -5.3 107 241
EXT10 #2 84.5 NA NA 76.8 -9.6 67.2 -38.5
EXT10-04-11 87.0 6.4 1726 50.9 4.4 70.1 -21.5
EXT10 #4 88.0 NA NA 69.9 -22.9 50.2 -547
EXT10-05-14 92.5 254 -113.8 96.8 4.5 72.0 -24.9
EXT10 #7 93.5 NA NA 88.0 6.1 89.1 -4.8
EXT10-05-15 95.0 328 -97.3 107 11.5 46.7 £8.2
EXT10-06-18 96.0 NA NA 119 216 75.9 -23.4
EXT10-03-07 g7.0 357 -92.4 83.1 -15.4 85.6 -12.5
EXT10-05-13 101 23.0 -125.8 102 0.7 81.7 -21.1
EXT10-02-06 105 41.6 -86.5 91.9 -13.3 85.6 -20.4
EXT10 #6 106 411 -88.2 846 -22.5 74.0 -35.6
EXT10 #5 109 NA NA 99.7 -8.9 897.9 -10.7
EXT10-03-09 129 NA NA 117 -9.5 105 -20.5
EXT10 #3 131 42.0 -102.9 105 -21.9 79.8 -48.6
EXT10-04-12 141 NA NA 132 -6.2 92.0 ~42.1
EXT10-06-17 158 NA NA 165 4.2 104 -41.2
EXT10-01-02 181 NA NA 123 -38.4 108 -50.5
Total: 12 ] 26
Positive: 1 6 2
Negative: 11 20 24
Overall Range: -172.6t0 113.3 -384t021.6 -68.2to 24.1
Absolute Range: 86510 172.6 0.71038.4 4810682
Absolute Mean; 110.7 13.1 314
Absolute Median: 104.1 10.5 331
Percent outside acceptance range: 25.0% 0.0% 0.0%
Number above acceptance range: 0 0 0
Number befow acceptance range: 3 0 0
RPD = (field screening - Method 8330) *100
{field screening + Method B330) / 2
with NR = with nitrate removal step
without NR = without nitrate removal step
NA = Cannot be calculated.
| RPD outside of acceptance range.
' RPD values were not calculated when laboratory and/or onsite analytical results did not indicate
the presence of RDX at concentrations greater than the respective method detection limit,
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Compost RDX RPD Results
Umatilla, Batch 11, Day 0
CRREL EnSys
| Method 8330 with NR without NR DTECH
Sample {mg/Kg} {mg/Kg) RPD {ma/Kg) RPD {mg/Kg) RPD
11-0-01 7.6 8.8 14.1 8.2 7.7 6.5 -15.6
11-#2 21.8 208 -4.1 17.6 -21.3 15.2 -35.7
11-0-06 28.0 24.7 -12.4 30.3 7.9 18.9 -38.8
11-0-05 30.8 19.3 -46.1 30.3 -1.8 21.0 -37.8
11-#4B 34.0 224 -41.0 14.7 -79.4 <9.7 NA
11-3#1 34.2 254 -28.6 381 13.4 23.0 -39.2
11-#3A 354 29.0 -18.9 26.4 -29.1 21.0 -51.1
11-0-03 35.8 25.9 -32.1 60.1 50.7 43.2 18.7
11-0-14 39.9 28.8 -32.3 48.4 19.3 46.7 15.7
11-0-12 43.0 376 -13.3 240 -56.9 537 pry)
11-0-1 44.6 37.2 -18.2 50.8 13.1 455 20
11-#4A 46.0 9.8 -129.9 28.6 -46.6 72.0 44 1
11-0-08D 49.4 337 -37.7 54.8 10.3 79.8 474
11-0-08 49.6 37.2 -28.7 62.6 23.1 79.8 46.7
11-0-04 50.0 376 -28.2 107 726 876 547
11-0-10D 56.5 47.9 -16.5 54.3 4.0 107 61.4
11-#3B 67.0 48.9 -35.2 43.0 -43.6 114 51.8
11-0-02 68.0 49.9 -30.8 84.6 217 101 38.8
11-0-10 69.5 40.1 837 68.0 2.2 77.8 11.3
11-#5B 70.5 49.9 -34.3 53.8 -26.9 107 40.8
11-0-13 78.5 11.2 -149.9 68.0 -14.4 75.9 -3.4
11-0-08 92.0 63.1 -37.3 46.0 -66.7 81.7 -11.9
11-#5A 95.2 58.2 -48.2 107 11.7 328 -97.5
11-0-07 104 89.0 -15.6 102 -1.9 65.1 ~46.0
11-0-15D 117 156 -152.8 79.2 -38.5 120 2.1
11-0-15 137 108 -23.7 108 -22.8 114 -18.3
Total: 26 26 25
Paositive: 1 " 14
Negative: 25 15 1
Overall Range: -152.8to 14.1 79410726 975t 61.4
Absolute Range: 4.1 t0 152.8 16t079.4 20t 975
Absolute Mean: 417 272 34.1
Absolute Median: 314 215 38.8
Percent outside acceptance range: 12.0% 0.0% 0.0%
Number above acceptance range: o] o] o]
Number below acceptance range: 3 0 0
RPD = (field screening - Method 8330) * 100
(field screening + Method 8330) / 2
with NR = with nitrate removal step
without NR = without nitrate removal step
NA = Cannot be calculated.
| RPD outside of acceptance range.
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Compost RDX RPD Results
Umatilla, Batch 10 and 11, Day 0
CRREL EnSys
Method 8330 | with NR | without NR DTECH
Sample (mg/Kg) | {(mg/Kg) RPD (mga/Kg) RPD {mg/Kg) RPD
11-0-01 7.6 88 14.1 8.2 1.7 6.5 -15.6
1142 21.8 20.9 -4.1 17.6 -21.3 15.2 -357
11-0-06 28.0 247 -12.4 0.3 7.9 18.9 -38.8

11-0-05 308 19.3 -46.1 30.3 -1.6 21.0 -37.8
11-#4B 34.0 22.4 -41.0 14.7 -79.4 <97 NA
1141 342 254 -29.6 39.1 13.4 23.0 -348.2
11-#3A 35.4 29.0 -12.9 26.4 -291 210 511
11-0-03 358 259 -32.1 60.1 50.7 43.2 18.7
11-0-14 399 28.8 -32.3 48 4 19.3 46.7 15.7
11-0-12 43.0 i7.6 -13.3 24,0 -56.9 53.7 221
14-0-1 446 ar.2 -18.2 50.8 13.1 455 2.0
1134 A 46.0 9.8 -129.9 28.6 -46.6 72.0 44 1
11-0-08D 49 4 33.7 -37.7 54.8 10.3 79.8 471
11-0-08 496 37.2 -28.7 62.6 23.1 79.8 46.7
11-0-04 50.0 376 -28.2 107 728 8786 547
11-0-10D 56.5 47.9 -16.5 543 -4.0 107 61.4
EXT10 #8 65.5 NA' NA 63.6 -3.0 455 -36.0
EXT10-04-10 66.0 NA NA 57.2 -14.3 455 -36.8
11#3B 87.0 46.9 -35.2 43,0 438 114 51.8
11-0-02 68.0 499 -30.8 84.6 21.7 101 38.9
11-0-10 69.5 401 -53.7 68.0 -2.2 77.8 11.3
11-#58 70.5 499 -34.3 53.8 -26.9 107 40.8
EXT10-06-16 71.0 22.0 -105.4 66.0 -7.3 75.9 6.7
EXT10-01-03 71.5 156 -128.4 55.7 -24 .8 52.5 -30.6
EXT10-03-08 73.0 NA NA 64.5 -12.3 62.3 -15.8
EXT10-02-04 77.0 24.9 -102.3 61.6 -22.2 50.2 -42.1
11-0-13 78.5 11.2 -149.9 68.0 -14.4 759 <34
EXT10-02-05 80.5 291 113.3 65.5 -20.5 514 -44 .1
EXT10-01-01 84.0 NA NA 76.8 -9.0 56.0 -40.0
EXT10#1 84.0 NA NA 79.7 -5.3 107 241
EXT10 #2 84.5 NA NA 76.8 -9.6 57.2 -38.5
EXT10-04-11 87.0 6.4 -172.6 90.9 44 70.1 -21.5
EXT10 #4 88.0 NA NA £69.9 -22.9 50.2 -54.7
11-0-09 92.0 63.1 -37.3 46.0 -66.7 81.7 -11.8
EXT10-05-14 925 25.4 -113.8 96.8 4.5 72.0 -24.9
EXT10 #7 935 NA NA 88.0 -6.1 89.1 -4.8
EXT10-05-15 95.0 328 -97.3 107 11.6 46.7 -68.2
11-#5A 95.2 58.2 -48.2 107 11.7 328 -97.5
EXT10-06-18 96.0 NA NA 119 216 75.9 -23.4
EXT10-03-07 97.0 357 -92.4 831 -15.4 856 -12.5
EXT10-05-13 101 23.0 -125.8 102 0.7 81.7 -21.1
11-0-07 104 89.0 -15.6 102 -1.9 65.1 -46.0
EXT10-02-06 105 41.6 -86.5 91.9 -13.3 856 -20.4
EXT10 #6 106 41.1 -88.2 846 -22.5 74.0 -35.6
EXT10 #5 108 NA NA Q9.7 -8.9 97.9 -10.7
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-CRREL EnSys
Method 8330 | with NR without NR DTECH
Sample {mg/Kg) lmglKg) RPD {mg/Kg) RPD (mgiKg) RPD
EXT10 #5 108 411 -88.2 846 -22.5 74.0 -35.6
EXT10#5 109 NA NA 89.7 -8.9 97.9 -10.7
11-0-15D 117 15.6 -152.8 79.2 -38.5 120 2.1
EXT10-03-09 129 NA NA 117 -8.5 105 -20.5
EXT10 #3 131 42.0 -102.9 105 -21.9 79.8 -48.6
11-0-15 137 108 -23.7 108 -22.8 114 -18.3
EXT10-04-12 141 NA NA 132 6.2 92.0 -42.1
EXT10-06-17 158 NA NA 165 4.2 104 -41.2
EXT10-01-02 181 NA NA 123 -38.4 108 -50.5
Total: 38 52 51
Positive: 2 17 16
Negative: 36 35 35
Overall Range: -172.6t0 113.3 -7941t072.6 -97.5t061.4
Absolute Range: 4.1t0 172.6 0.7t079.4 20t097.5
Absolute Mean: 63.5 202 32.7
Ahsolute Median: 39.3 13.8 36.0
Percent cutside acceptance range: 15.8% 0.0% 0.0%
Number above acceptance range: 0 0 0
Number beiow acceptance range: 6 0 0
RPD = {field screening - Method 8330) * 100
(field screening + Method 8330) / 2
with NR = with nitrate removal step
without NR = without nitrate removal step
NA = Cannot be calculated.
| RPD outside of acceptance range.
! RPD values were not calculated when laboratory and/or onsite analytical resuits did not indicate
the presence of RDX at concentrations greater than the respective method detection limit.
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Compost RDX RPD Results

Crane NSWC, Trial Test
8330 EnSys DTECH
Sample (mg/Kg) {mg/Kg) RPD {mg/Kg) RPD
T Mix Design 5
5-A1 1,840 743 -89.2 1,200 47 1
5-A2 1,755 8953 -59.2 1,420 -21.1
5-A3 1,165 1,010 -14.3 1,280 94
5-B1 1,195 1,050 -12.9 1,280 6.9
5-B2 1,845 1,820 -1.4 2,670 36.5
5-B3 1,515 1,460 -3.7 1,720 12.7
5-C1 1,880 888 62.7 1,440 -27.0
5-C2 2,060 2,040 -1.0 1,400 -38.2
5-C3 1,860 1,050 -55.7 1,480 -22.8
5-D1 2,420 1,580 -42.0 2,630 8.3
5-D2 1,580 1,200 -28.0 1,220 -26.3
5-D3 1,085 1,280 15.6 1,320 18.6
5-B2D 2,055 1,020 -67.3 1,440 -35.2
Total; 13 13
Postive: 1 6
Negative: 12 7
Overall Range: -89.2t0 158 47110 36.5
Absolute Range: 1.0to 89.2 6.9 to 47.1
Absolute Mean: 34.8 239
Absoiute Median: 28.0 228
Percent outside acceptance range: 0.0% 0.0%
Number above acceptance range: 0 0
Number below acceptance range: 0 0
RPD = ni lytical - h *

Acceptance range = -120 to 120.

(Onsite analytical + Method 8330) / 2
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Compost RDX RPD Results
Crane NSWC, Trial Test
8330 EnSys DTECH
Sample (mg/Kg) (mg/Kg) | RPD (mg/Kg) RPD
Mix Design 4
4-A1 2,115 2,210 44 2,640 22.1
4-A2 1,495 1,280 -15.5 1,620 8.0
4-A3 2,040 2,330 13.3 2,360 14.5
4-B1 2,495 3,210 251 3,230 257
4-B2 1,620 HIGH 2,780 52.7
4-B3 2,040 2,650 26.0 2,360 14.5
4-C1 2,370 1,750 -30.1 1,080 -74.8
4-C2 1,525 1,320 -14.4 1,220 -22.2
4-C3 2,460 2,560 40 3,230 271
4-D1 2,995 3,360 11.5 3,340 10.9
4-D2 1,800 2,310 248 3,230 56.9
4-D3 2,790 3,120 11.2 3,180 13.1
4-B1D 2,435 2,660 8.8 1,620 -40.2
4-C3D 2,495 2,600 4.1 2,780 10.8
Total: 13 14
Postive: 10 11
Negative: 3 3
Overall Range: -30.11t0 26.0 -74.8t056.9
Absolute Range: 4.0to 30.1 80to748
Absolute Mean: 14.9 28.1
Absolute Median: 13.3 222
Percent outside acceptance range: 0.0% 0.0%
Number above acceptance range: 0 o
Number below acceptance range: 0 0
RPD = nalytical - *
{Onsite analyticat + Method 8330) /2
Acceptance range = -120 to 120.
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Compost RDX RPD Results
Crane NSWC, Trial Test
8330 EnSys DTECH
Sample (mg/Kg) (mg/Kg) | RPD (mg/Kg) | RPD
Mix Design 8

8-A1 1,365 1,830 28.1 1,920 33.8
B-A2 1,380 1,630 15.9 1,630 15.9
8-A3 1,045 792 27.5 1,420 304
8-B1 1,185 966 -20.4 1,620 31.0
8-B2 1,595 1,830 13.7 2,220 32.8
8-B3 1,035 1,220 16.4 1,320 24.2
8-C2 1,785 2,180 19.9 2,500 334
8-C3 1,150 1,860 47.2 1,840 46.2
8-D1 2,010 1,930 41 3,130 4386
8-D2 1,250 1,720 316 1,210 -3.3
8-D3 2,260 2,700 17.7 2,220 -1.8
8-FD 1,830 1,790 7.5 3,230 504
8-A2D 1,615 1,340 -12.3 1,880 21.5

Total: 13 13

Postive: 8 11

Negative: 5 2

Overall Range: -27.5t0 47.2 -3.31t050.4
Absolute Range: 4.11tp47.2 1.81050.4

Absolute Mean: 20.3 283
Absolute Median: 17.7 31.0
Percent outside acceptance range: 0.0% 0.0%

Number above acceptance range: 0 0

Number below acceptance range: 0 0

RPD = i lytical - *
(Onsite analytical + Method 8330) / 2
Acceptance range = -120 to 120.
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Compost RDX RPD Results
Crane NSWC, Trial Test
8,330 EnSys DTECH

Sample (mglig) (mgI_K_g) RPD (mglKg) RPD
4-A1 2,115 2,210 44 2,640 221

4-A2 1,495 1,280 -15.5 1,620 8.0
4-A3 2,040 2,330 13.3 2,360 145
4-B1 2,495 3,210 25.1 3,230 257
4-B2 1,620 HIGH 2,780 52.7
4-B3 2,040 2,650 26.0 2,360 14.5
4-C1 2,370 1,750 -30.1 1,080 -74.8
4-C2 1,625 1,320 -14.4 1,220 222
4-C3 2,480 2,560 4.0 3,230 271
4-D1 2,995 3,360 11.5 3,340 10.9
4-D2 1,800 2,310 248 3,230 56.9
4.-D3 2,790 3,120 11.2 3,180 13.1
4-B1D 2435 2,660 8.8 1,620 -40.2
4-C3D 2,495 2,600 4.1 2,780 10.8
5-A1 1,940 743 -89.2 1,200 471
5-A2 1,755 953 -59.2 1,420 211

5-A3 1,165 1,010 -14.3 1,280 9.4

5-B1 1,195 1,050 -12.9 1,280 6.9
5-B2 1,845 1,820 -1.4 2,670 36.5
5-B3 1,515 1,460 -3.7 1,720 12.7
5-C1 1,890 988 £62.7 1,440 -27.0
5-C2 2,060 2,040 -1.0 1,400 -38.2
5-C3 1,860 1,050 -55.7 1,480 -22.8

5-D1 2,420 1,580 42.0 2,630 83
5-D2 1,580 1,200 -28.0 1,220 -26.3
5-D3 1,095 1,280 15.6 1,320 18.6
5-B2D 2,055 1,020 £67.3 1,440 -35.2
8-A1 1,365 1,830 29.1 1,920 338
B-A2 1,390 1,630 15.9 1,630 15.9
B-A3 1,045 792 -27.5 1,420 304
8-B1 1,185 966 : -20.4 1,620 31.0
8-B2 1,595 1,830 13.7 2,220 32.8
8-B3 1,035 1,220 16.4 1,320 242
8-C2 1,785 2,180 19.9 2,500 334
8-C3 1,150 1,860 472 1,840 46.2
8-D1 2,010 1,830 -4.1 3,130 436
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Compost RDX RPD Resuits
Crane NSWC, Trial Test
8,330 EnSys DTECH

Sample (mg/Kg) {mg/Kg) RPD {mg/Kg) RPD
8-D2 1,250 1,720 316 1,210 -3.3
8-D3 2,260 2,700 17.7 2,220 -1.8
B-FD 1,930 1,790 -7.5 3,230 50.4
8-A2D 1,515 1,340 -12.3 1,880 215

Total: 39 40

Postive: 19 28

Negative: 20 12

Overall Range: -89.2 to 47.2 -74.8to 56.9
Absolute Range: 1.010 89.2 1.8to74.8

Absolute Mean: 233 26.8
Absolute Median: i5.9 249
Percent outside acceptance range; 0.0% 0.0%

Number above acceptance range: 0 0

Number below acceptance range: 0 0

RPD = ni nalytical - *
(Onsite analytical + Method 8330) /2
Acceptance range = -120 to 120.
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HMX INTERFERENCE



Compost RDX (HMX interference) RPD Results
Umatilla, Batch 10, Day 0

LabRDX | Lab HMX | RDX EQ. EnSys RDX EQ. DTECH
Sample (mg/Kg) (mg/Kg) JRDX +HMX| (mg/Kg) RPD RDX+3%HMX| (mgiKg) RPD
[ EXT10#1 84.0 50 B89.0 79.7 1.0 84.2 107 23.9
EXT10 #2 84.5 5.0 895 76.8 -15.3 84.7 57.2 -38.7
EXT10#3 131 5.0 136.0 105 -25.6 131.2 79.8 -48.7
EXT10 #4 88.0 50 93.0 699 -28.3 88.2 50.2 -54.9
EXT10#5 109 50 114.0 99.7 -13.3 109.2 97.9 -10.9
EXT10#6 106 5.0 111.0 846 -27.0 106.2 74.0 -35.7
EXT10#7 935 5.0 S8.5 88.0 -11.3 93.7 89.1 5.0
EXT10#8 655 50 70.5 63.6 -10.4 6857 455 -36.3
EXT10-01-01 B84.0 50 89.0 76.8 -14.8 842 56.0 -40.2
EXT10-01-02 181 50 186.0 123 ~41.0 181.2 108 -50.6
EXT10-01-03 71.5 50 76.5 55.7 -31.4 717 525 -30.8
EXT10-02-04 77.0 5.0 820 616 -28.4 77.2 50.2 423
EXT10-02-05 805 5.0 85.5 65.5 -26.5 80.7 514 -44.3
EXT10-02-06 105 5.0 110.0 819 -17.9 105.2 856 -20.5
EXT10-03-07 97.0 5.0 102.0 83.1 -20.4 97.2 856 -12.6
EXT10-03-08 73.0 5.0 78.0 64.5 -18.9 73.2 62.3 -16.0
EXT10-03-09 129 50 134.0 117 -13.3 129.2 105 -20.8
EXT10-04-10 66.0 5.0 71.0 57.2 -21.5 66.2 455 -37.0
EXT10-04-11 87.0 5.0 82.0 90.9 -1.2 87.2 70.1 -21.7
EXT10-04-12 141 5.0 146.0 132 9.7 141.2 92.0 422
EXT10-05-13 101 5.0 106.0 102 -4.2 101.2 817 -21.3
EXT10-05-14 925 5.0 g7.5 96.8 -0.7 g2.7 72.0 -25.1
EXT10-05-15 95.0 5.0 100.0 107 6.4 85.2 48.7 -68.3
EXT10-06-16 71.0 50 76.0 66.0 -14.1 71.2 759 6.5
EXT10-06-17 158 5.0 163.0 165 1.1 158.2 104 413
EXT10-08-18 96.0 50 101.0 119 16.6 96.2 75.9 -235
Total: 26 28
Positive: 3 2
Negative: 23 24
Overall Range: -41.0t0 166 68310 23.9
Absolute Range: 0710 41.0 5010 68.3
Absolute Mean: 16.5 315
Absoiute Median: 15.1 33.3
Percent outside acceptance range: 0.0% 0.0%
Number above acceptance range: 0} 0
Number below acceptance range: 0 0
RPD = (fi reening - “1

{field screening + Method 8330) / 2

Acceptance Range = -120 to 120.

| RPD outside of acceptance range.

' RPD values were not calculated when {aboratory and/or onsite analytical resuits did not indicate

the presence of RDX at concentrations greater than the respective method detection limit,




Compost RDX (HMX Interference) RPD Results
Umatilla, Batch 11, Day 0

Acceptance Range = -120 to 120,

] RPD outside of acceptance range.

(field screening + Method 8330} / 2

' RPD values were not calculated when laboratory andfor onsite analytical results did not indicate
the presence of RDX at concentrations greater than the respective method detection limit.

LabRDX | Lab HMX | RDX EQ. ~ EnSys RDX EQ. DTECH
Sample {mg/Kg) (mg/Kg) [RDX +HMX| (mg/Kg) RPD DX+3%HM (mg/Kg) RPD
11+#1 342 38 38.0 39.1 29 343 23.0 -39.5
11442 218 24 242 17.6 -31.6 219 15.2 -36.0
11#3A 354 39 38.3 26.4 -38.3 35.5 21.0 -51.4
11-#3B 67.0 7.0 74.0 43.0 -52.9 67.2 114 51.5
1144 46.0 8.0 55.0 28.6 -63.2 46.3 72.0 435
11#4B 34.0 7.2 41.2 14.7 -85.0 34.2 <97 NA
11-#5A 95.2 10.2 105.4 107 1.5 95.5 328 -97.7
11458 70.5 7.8 78.3 53.8 -37.1 70.7 107 40.5
11-0-01 7.6 0.9 8.5 8.2 -3.5 7.6 6.5 -16.0
11-0-02 68.0 7.5 75.5 84.6 11.3 68.2 101 385
11-0-03 35.8 4.0 398 60.1 40.7 359 43.2 18.4
11-0-04 50.0 6.0 56.0 107 62.6 50.2 87.6 54.3
11-G-05 308 34 342 30.3 -12.1 309 21.0 -38.2
11-0-08 28.0 3.1 311 30.3 -26 281 18.9 -39.1
11-0-07 104 12.0 116.0 102 -12.8 104.4 65.1 -46.3
11-0-08 49.6 55 551 62.6 12.7 49.8 798 46.4
11-0-08D 49.4 10.1 59.5 54.8 8.3 497 79.8 48.5
11-0-09 92.0 57 97.7 46.0 -72.0 922 81.7 -12.0
11-0-1 446 4.9 495 50.8 27 44.7 45.5 1.7
11-0-10 69.5 4.8 74.3 68.0 -8.9 69.6 77.8 11.1
11-0-100 56.5 8.7 65.2 543 -18.3 56.8 107 61.0
11-0-12 43.0 3.4 46.4 240 -63.8 43.1 53.7 219
11-0-13 78.5 7.8 86.3 68.0 -23.8 78.7 759 -3.7
11-0-14 399 5.5 454 48.4 6.4 40,1 46.7 15.3
11-0-15 137 6.2 143.2 109 -27.1 137.2 114 -18.5
11-0-15D 117 12.8 129.8 78.2 -48.4 117.4 120 18
Total; 26 25
Positive: 8 14
Negative: 18 11
Overall Range: -850t062.6 -97.7t061.0
Absolute Range: 1510950 1710877
Absolute Mean: 29.3 340
Absolute Median: 21.0 38.5
Percent outside acceptance range: 0.0% 0.0%
Number above acceptance range: o] o
Number below acceptance range: ) 0
RPD = ({fi - *1




Compost RDX (HMX Interference) RPD Results
Umatilia, Batch 10 and 11, Day 0

LabRDX | Lab HMX | RDX EQ. EnSys RDX EQ. DTECH
Sample (mg/Kg) (mg/Kg) | RDX + HMX | (mg/Kg) RPD RDX+3%HMX | (mg/Kg) RPD
11-#1 342 3.8 38.0 39.1 29 34.3 230 -39.5
1142 21.8 24 24.2 176 316 | 2109 152 -36.0
11#3A 354 3.9 30.3 26.4 -39.3 355 21.0 51.4
11-#3B 67.0 7.0 74.0 43.0 529 67.2 114 51.5
11H4A 46.0 9.0 55.0 28.6 632 46.3 72.0 435
11-#4B 34.0 7.2 412 14.7 -95.0 34.2 <97 NA
11#5A 95.2 10.2 105.4 107 15 955 32.8 977
11-#5B 705 | 78 78.3 538 | -371 70.7 107 | 405
11-0-01 7.6 0.9 8.5 8.2 -35 76 | 65 | -18.0
11-0-02 68.0 75 75.5 84.6 1.3 68.2 101 385
11-0-03 35.8 40 39.8 60.1 40.7 T 359 432 18.4
. 11-0-04 50.0 6.0 86,0 107 62.6 50.2 876 | 543
11-0-05 30.8 3.4 342 | 303 -12.1 30.9 21.0 382
11-0-06 28.0 3.1 311 30.3 26 28.1 189 | -39
11-0-07 104 12.0 116.0 102 -12.8 104.4 851 -46.3
11-0-08 496 55 55.1 626 127 498 79.8 464
11-0-08D 494 10.1 59.5 54.8 83 497 798 46.5
11-0-09 92.0 57 97.7 46.0 720 92.2 81.7 -12.0
11-0-1 446 49 495 50.8 2.7 447 455 17
11-0-10 69.5 4.8 743 68.0 -89 69.6 77.8 111
11-0-10D 56.5 8.7 65.2 54.3 -183 56.8 107 61.0
11-0-12 43.0 3.4 46.4 240 638 431 53.7 21.9
11-0-13 78.5 78 86.3 68.0 238 78.7 75.9 37
11-0-14 309 55 454 48.4 6.4 40.1 46.7 153
11-0-15 137 6.2 1432 109 271 137.2 114 185
11-0-15D 117 12.8 129.8 79.2 -48.4 117.4 120 18
EXT10 #1 84.0 5.0 89.0 79.7 -11.0 842 107 239
EXT10#2 84.5 5.0 89.5 76.8 -15.3 84.7 57.2 -38.7
EXT10 #3 131 5.0 136.0 105 256 1312 798 487
EXT10 #4 88.0 50 93.0 69.9 -28.3 88.2 502 -54.9
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Lab RDX | LabHMX | RDXEQ. EnSys RDX EQ. ~ DTECH
Sample {(mg/Kg) (mgiKg) | RDX + HMX | (mg/Kg) RPD RDX+3%HMX | {mg/Kg) RPD
EXT10 #5 109 5.0 114.0 997 133 109.2 97.9 -10.9
EXT10 #6 106 5.0 111.0 846 27.0 106.2 74.0 357
EXT10 #7 93.5 5.0 98.5 - B8O 113 93.7 89.1 5.0
EXT10 #8 65.5 5.0 70.5 63.6 104 65.7 455 -36.3
EXT10-01-01 84.0 5.0 89.0 76.8 148 84.2 56.0 402
EXT10-01-02 181 5.0 186.0 123 -41.0 181.2 108 -50.6
EXT10-01-03 715 5.0 76.5 55.7 314 71.7 52.5 -30.8
EXT10-02-04 77.0 5.0 82.0 61.6 284 77.2 50.2 423
EXT10-02-05 80.5 5.0 855 65.5 265 80.7 51.4 443
EXT10-02-06 105 5.0 110.0 91.9 -17.9 105.2 85.6 -20.5
EXT10-03-07 97.0 5.0 102.0 831 -20.4 97.2 85.6 126
EXT10-03-08 730 5.0 78.0 64.5 -18.9 732 62.3 -16.0
EXT10-03-09 129 5.0 1340 117 -13.3 129.2 105 206
EXT10-04-10 66.0 5.0 71.0 57.2 215 66.2 455 370
EXT10-04-11 87.0 5.0 92.0 90.9 12 87.2 70.1 217
EXT10-04-12 141 5.0 T 1460 132 97 1412 92.0 422
EXT10-05-13 101 5.0 106.0 102 42 101.2 817 213
EXT10-05-14 92,5 50 97.5 96.8 0.7 92.7 72.0 -25.1

102 *1RDX.XLS
I
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(field screening + Method 8330) / 2

Acceptance Range = -120 to 120.

| RPD outside of acceptance range.

Lab RDX | Lab HMX RDX EQ. EnSys RDX EQ. DTECH
Sample (mg/Kg) | (mg/Kg) | RDX +HMX | (mg/Kg) RPD RDX+3%HMX | {mg/Kg) RPD
EXT10-05-15 95.0 50 100.0 107 6.4 95.2 46.7 -68.3
EXT10-06-16 71.0 50 760 66.0 -14.1 71.2 75.9 6.5
EXT10-06-17 158 5.0 163.0 165 11 158.2 104 413
EXT10-06-18 96.0 5.0 101.0 119 16.6 96.2 75.9 -23.5
Total: 52 51
Positive: 11 16
Negative: 41 35
Overall Range: -9501t062.2 -97.7 t0 61.0|
Absolute Range: 0.7t095.0 1.7t097.7
Absolute Mean; 22.9 327
Absolute Median: 16.0 36.3
Percent outside acceptance range: 0.0% 0.0%
Number above acceptance range: 0 0
Number below acceptance range: 0 0
RPD = (field screening - Method 8330) * 100

' RPD values were not calculated when laboratory and/or onsite analytical results did not indicate
the presence of RDX at concentrations greater than the respective method detection limit.
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Compost RDX (HMX Interference) RPD Resuits
Crane NSWC, Trial Test
LabRDX | Lab HMX RDX EQ. EnSys RDXEQ DTECH
Sample (mg/Kg) _{my/Kg) RDX + HMX (mgXa) | RPD RDX+3%HMX (mg/Kg) RPD
Mix Design 4
4-A1 2115 221 2336 2210 55 2122 2640 21.8
4-A2 1495 140 1635 1280 -24.4 1499 1620 7.7
4-A3 2040 210 2250 2330 35 2046 2360 14.2
4-B1 2495 265 2760 3210 15.1 2503 3230 25.4
4-B2 1620 173 1793 HIGH 1625 2780 524
4-B3 2040 215 2265 2650 16.1 2046 2360 14.2
4-C1 2370 248 2618 1750 -38.7 2377 1080 -75.1
4-C2 1525 188 1683 1320 -24.2 1530 1220 225
4-C3 2460 254 2714 2560 -5.8 2468 3230 268
4 2095 319 3314 3360 1.4 3005 3340 10.6
402 1800 185 1985 2310 151 1806 3230 56.6
4-D3 2790 292 3082 3120 1.2 2799 3180 128
4-B1D 2435 252 2687 2660 -1.0 2443 1620 -40.5 |
4-C3D 2495 256 2751 2600 56 2503 2780 10.5
Total: 13 14
Postive: 6 LR
Negative: 7 3
Overall Range: -39.7to 16.1 -75.1t0 566
Absolute Range: 1.0t039.7 77t0751
Absolute Mean; 12.2 279
Absolute Median: 5.8 222
Percent outside acceptance range: 0.0% 0.0%
Number above acceptance range: ) 0
Number below acceptance range: 0 0
RPD = {Oniste anafytical - Method 8330} * 100
(Onsite analytical + Method 8330) / 2
Acceptance range = -120 10 120.
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Compost RDX (HMX Interference) RPD Results
Crane NSWC, Trial Test
Lab RDX LabHMX | RDXEQ. EnSys RDX EQ DTECH
Sample {mg/Ky} {mg/Kg) RDX + HMX {mg/Kg) | RPD RDX+3%HMX {ma/Kg) | RPD
Mix Design §
5-A1 1940 207 2147 743 -97.2 1946 1200 -47.4
5-A2 1755 184 1939 953 -68.2 1761 1420 -21.4
5-A3 1165 121 1286 1010 -24.0 1169 1280 9.1
5-B1 1195 127 1322 1050 =229 1199 1280 6.6
5-82 1845 196 2041 1820 -11.4 1851 2670 36.2
5-83 1515 157 1672 1460 -135 1520 1720 12.4
5-C1 1880 200 2090 988 -71.6 1896 1440 -27.3
5-C2 2060 217 2277 2040 -11.0 2067 1400 -38.5
5-C3 1860 198 2059 1050 -64.9 1866 1480 -23.1
5-D1 2420 247 2667 1580 -61.2 2427 2630 8.0
5-D2 1590 170 1760 1200 -378 1585 1220 -26.6
5-D3 1095 116 1211 1280 55 1098 1320 18.3
5-B2D 2055 219 2274 1020 -76.1 2062 1440 -35.5
Total: 13 13
Postive: 1 6
Negative: 12 7
Overall Range: -97.2t0 55 -47 410 36.2
Absolute Range: 5.5t097.2 66t047.4
Absolute Mean: 427 239
Absolute Median: 378 23.1
Percent outside acceptance range; 0.0% 0.0%
Number above acceptance range: 0 0
Number below acceptance range: 0 0
RPD = {Oniste anatytical - Method 8330 * 100
(Onsite analytical + Method 8330) / 2
Acceptance range = -1201o 120.
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Compost RDX (HMX Interference) RPD Results
Crane NSWC, Trial Test
Lab RDX Lab HMX RDX EQ. EnSys RDX EQ DTECH
Sample (ma/Kg)_ (mg/Kg) | RDX+HMX | (mgKg) | RPD RDX+3%HMX | (mg/Kg) RPD
Mix Design 8
8-A1 1365 134 1499 1830 199 1369 1920 335
B-A2 1380 143 1533 1630 6.1 1394 1630 15.6
8-A3 1045 104 1149 792 -36.8 1048 1420 30.1
8-B1 1185 118 1304 966 -29.8 1189 1620 30.7
8-B2 1595 160 1755 1830 4.2 1600 2220 325
B8-B3 1035 107 1142 1220 6.6 1038 1320 23.9
8-Cc2 1785 188 1973 2180 10.0 1791 2500 331
8-C3 1150 112 1262 1860 38.3 1153 1840 45.9
&M 2010 203 2213 1930 -13.7 2016 3130 433
8§Dz 1250 126 1376 1720 222 1254 1210 -3.6
8-D3 2260 234 2494 2700 7.9 2267 2220 -2.1
8-FD 1930 195 2125 1790 -17.1 1936 3230 S0.1
8-A2D 1515 159 1674 1340 -22.2 1520 1880 21.2
Total: 13 13
Postive: 8 1
Negative: 5 2
Overall Range: -36.8to 38.3 -3.6to 50.1
Absolute Range: 4.21t038.3 21t0 501
Absolute Mean: 181 281
Absoiute Median: 171 307
Percent outside acceptance range: 0.0% 0.0%
Number above acceptance range: 0 0
Number below acceptance range: 0 Q0
RPD = (Oniste analvtical - Method 8330} * 100
(Onsite analytical + Method 8330) / 2
Acceptance range = -120 to 120,
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Compost RDX (HMX Interference) RPD Results
Crane NSWC, Trial Test
Lab RDX Lab HMX RDX EQ. EnSys RDXEQ DTECH
Sample {mg/Kg) (mg/Kg) RDX + HMX {mgMKg) RPD ROX+3%HMX!  {mg/Kyg) RFD
4-A1 2115 221 2336 2210 -5.5 2122 2640 218
4-A2 1495 140 1635 1280 -24.4 1499 1620 77
4-A3 2040 210 2250 2330 35 2045 23560 14.2
4-B1 2485 265 2760 3210 15.1 2503 3230 254
4-B2 1620 173 1793 HIGH 1625 2780 524
4-B3 2040 215 2055 2650 16.1 2046 2360 14.2
4-C1 2370 248 2618 1750 -38.7 2377 1080 -75.1
4-C2 1525 158 1683 1320 -242 1530 1220 -22.5
4-C3 2450 254 2714 2560 -5.8 2468 3230 268
41 2985 319 3314 3360 1.4 3005 3340 10.6
4-D2 1800 185 1985 2310 15.1 1806 3230 56.6
4-D3 2790 292 3082 320 1.2 2799 380 12.8
4-B1D 2435 252 2687 2660 -1.0 2443 1620 -40.5
4-C3D 2485 256 2751 2600 -5.6 2503 2780 105
S-A1 1940 207 2147 743 -97.2 1945 1200 -47.4
5-A2 1755 184 1939 953 -68.2 1761 1420 -21.4
5-A3 1165 121 1286 1010 -24.0 1169 1280 9.1
5-B1 1195 127 1322 1050 -229 1189 1280 6.6
582 1845 196 2041 1820 -11.4 1851 2670 36.2
5-B3 1515 157 1672 1460 -13.5 1520 1720 12.4
5-C1 1880 200 2080 088 -71.6 1896 1440 -27.3
5-C2 2060 217 2277 2040 -11.0 2067 1400 -38.5
5-C3 1860 199 2059 1050 -64.9 1866 1480 -23.1
5-D% 2420 247 2667 1580 -51.2 2427 2630 8.0
5-D2 1560 170 1760 1200 -378 1595 1220 -26.6
5-D3 1095 116 1211 1280 55 1098 1320 18.3
5-B2D 2055 218 2274 1020 -76.1 2062 1440 -35.5
8-A1 1365 134 1499 1830 18.9 1368 1920 335
8-A2 1390 143 1533 1630 6.1 1394 1630 156
8-A3 1045 104 1148 792 -36.8 1048 1420 30.1
8-B1 1185 119 1304 966 -29.8 1189 1620 30.7
§-B2 1595 160 1755 1830 4.2 1600 2220 325
3-83 1035 107 1142 1220 6.6 1038 1320 2398
8-C2 1785 188 1973 2180 10.0 1791 2500 33.1
8-C3 1150 12 1262 1860 38.3 11563 1840 459
8-D1 2010 203 2213 1930 -13.7 2016 3130 433
8-D2 1250 126 1376 1720 222 1254 1210 -3.6
8-D3 2260 234 2494 2700 7.9 2267 2220 -2.1
B-FD 1930 195 2125 1780 -171 1936 3230 501
8-A2D 1515 158 1674 1340 -222 1520 1880 1.2
Total: 39 40
Postive: 15 28
Negative; 24 12
Overall Range: -97.21038.3 -751t0 56.6
Absolute Range: 1.0t097.2 2110 75.1
Absolute Mean: 243 26.7
Absolute Median: 16.1 24.6
Percent outside acceptance range: 0.0% 0.0%
Number above acceptance range: 0 0
Number below acceptance range: 0 0
RPD = (Oniste analytical - Method 8330) * 100
{Onsite analytical + Method 8330) / 2
Acceptance range = -120 to 120,
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APPENDIX F

RPD HISTOGRAMS
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APPENDIX G

RATIO ACCURACY CALCULATIONS



Compost TNT Ratio Results
Umatilla, Batch 11, Day 0
Method 8330 EnSys DTECH

Sample (mg/Kg) {mg/Kg) Ratio (mg/Kg) Ratio

11-0-01 <05 <5 NA <14 NA
1148 2.0 <5 NA 1.8 0.80

11-0-05 38 <5 NA <14 NA

11-0-12 41 <5 NA <14 NA
1132 4.8 <5 NA 14 0.29
1141 6.8 6.4 0.93 24 0.35
11-0-03 8.0 8.1 1.01 9.1 1.14
11344 8.8 11.3 1.28 6.7 0.76
11-0-1 9.5 8.8 0.93 8.9 0.94
11-0-14 116 11.5 0.89 6.1 0.53
11-#3A 12.4 104 0.84 4.3 0.35
11-0-10 16.5 16.3 0.98 4.3 0.26
11-0-08 16.7 15.8 0.95 18.1 1.08
11-0-04 18.1 13.3 0.74 93 0.51
11-0-07 19.7 22.1 1.12 11.1 0.56
11338 222 225 1.01 235 1.06
11-0-02 29.5 231 0.78 10.6 0.36
11-0-08D 29.5 220 0.75 29.2 0.99
11-0-13 30.8 231 0.75 35.0 1.14
11-#5B 31.8 233 0.73 48.7 1.53
11-0-10D 327 23.8 0.73 32.1 0.98
11-0-09 41.3 34.8 0.84 94.8 2.30
11-0-06 453 93 0.21 20.8 0.46
11-#5A B1.0 62.7 0.77 51.4 0.63
11-0-15 86.5 723 0.84 63.9 0.74
11-0-15D 94.0 69.4 0.74 909 0.97

Totat: 21 23
Maximum; 1.28 2.30
Minimum: 0.21 0.26
Mean: 0.85 0.82
Standard Deviation: 0.20 0.46
Median: 0.84 0.76

Ratio = nsite Anaiytical
Method 8330
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Compost TNT Ratio Results
Umatilla, Batch 10 and Batch 11, Day 0
Method 8330 EnSys DTECH
Sample {(mg/Kg) {mg/Kg) Ratio (mg/Kg) Ratio
EXT10-01-01 10.2 8.1 0.79 54 0.53
EXT10-03-08 13.0 8.5 0.65 8.3 .64
EXT10-01-03 14.6 11.6 0.80 95 0.65
EXT10-02-04 15.3 11.0 0.72 9.3 0.61
EXT10#5 16.6 10.5 0.63 7.5 0.45
EXT10 #8 17.7 10.8 0.61 9.1 0.51
EXT10-05-14 18.2 115 0.63 9.1 Q.50
EXT10-02-05 18.9 13.2 0.70 11.3 0.60
EXT10-06-16 19.3 12.2 0.63 8.9 0.46
EXT10-04-10 227 13.0 0.57 97 0.43
EXT10#2 250 16.3 0.65 13.8 0.55
EXT10-03-07 252 16.3 0.64 311 1.24
EXT10 #1 256 16.4 0.64 276 1.08
EXT10 #4 275 17.5 0.64 32.1 1.17
EXT10 #6 282 17.2 0.61 235 0.83
EXT10-04-11 28.5 15.6 0.55 16.7 0.59
EXT10-06-18 29.1 17.7 0.61 20.8 072
EXT10-03-09 298 16.6 0.56 249 0.84
EXT10#7 30.5 19.7 0.64 70.1 2.30
EXT10-02-06 31.9 248 0.78 19.5 0.61
EXT10-05-15 3486 204 0.59 30.2 0.87
EXT10-05-13 39.0 23.8 0.61 19.5 0.50
EXT10#3 39.2 255 0.65 235 0.60
EXT10-04-12 585 34.2 0.58 321 0.55
EXT10-01-02 59.0 3786 0.64 40.9 0.69
EXT10-06-17 69.0 39.3 0.57 54.5 0.79
11-0-01 <0.5 <5 NA <1.4 NA
11#4B 20 <5 NA 1.8 0.90
11-0-05 3.8 <5 NA <1.4 NA
11-0-12 4.1 <5 NA <1.4 NA
1142 4.8 <5 NA 1.4 0.29 -
111 6.8 6.4 0.93 2.4 0.35
11-0-03 8.0 8.1 1.0 9.1 1.14
11-#4A 8.8 11.3 1.28 6.7 0.76
11-0-1 9.5 8.8 0.93 8.9 0.94
11-0-14 11.6 11.5 0.99 6.1 0.53
11#3A 12.4 104 0.84 4.3 0.35 _

11-0-1Q 16.5 16.3 (.98 43 0.26
11-0-08 16.7 15.8 0.95 18.1 1.08
11-0-04 18.1 13.3 0.74 9.3 0.51
11-0-07 19.7 221 1.12 11.1 0.56
11438 22.2 225 1.01 23.5 1.06
11-0-02 29.5 231 0.78 106 Q.38
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Compost TNT Ratio Results
Umatilla, Batch 10 and Batch 11, Day 0
Method 8330 EnSys DTECH
Sample (mg/Kg) (mg/Kg) Ratio {mg/Kg) Ratio
11-0-08D 29.5 22.0 0.75 292 0.99
11-0-13 308 231 0.75 35.0 1.14
11458 318 23.3 0.73 48.7 1.53
11-0-10D 327 238 0.73 32.1 0.98
11-0-09 41.3 34.8 0.84 94.8 2.30
11-0-06 453 8.3 0.21 20.8 0.46
11-#5A 81.0 62.7 0.77 51.4 0.63
11-0-15 86.5 72.3 0.84 639 0.74
11-0-15D 94.0 69.4 0.74 90.9 0.97
Total: 47 49
Maximum: 1.28 2.30
Minimum: 0.21 0.26
Mean: 0.74 0.78
- Standard Deviation: 0.18 0.42
Median: 0.72 0.64
— _ Ratio = nsi lytical
Method 8330
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Compost TNT Ratio Results
SUBASE Bangor, Site D, Batch 1
CRREL
Method 8330 EnSys DTECH

Sample {mg/Kg) (mg/Kg) Ratio (mg/Kg) Ratio
01-01-02 05 <5 NA 16 3.20
01-01-04 1.5 <5 NA 6.0 4.00

01-02-17 1.5 <5 NA <1.4 NA
01-02-18 2.0 6.5 3.25 2.0 1.00
01-01-03 3.0 <5 NA 6.3 2.10
01-01-09 3.0 <5 NA 4.6 1.53
01-02-11 35 5.9 1.69 36 1.03
01-02-15 3.5 57 1.63 2.8 0.80
01-02-14 4.0 8.0 2.00 7.1 1.78
01-01-06 4.5 6.7 1.49 7.2 1.60
04-02-13 4.5 85 1.89 7.2 1.60
01-01-08 55 229 4.16 7.0 1.27
01-01-10 55 11.0 2.00 14.2 2.58
01-02-16 55 116 2.11 738 13.44
01-02-12 6.5 9.6 1.48 7.0 1.08

01-01-05 9.0 11.6 1.29 <13.9 NA

01-01-01 9.5 17.0 1.79 <13.9 NA
01-02-19 20.5 24.0 1.17 36.0 1.76
01-01-07 39.5 472 1.19 220 0.56
01-02-20 104 101 0.97 70.1 0.67

Totatl: 15 17
Maximum: 416 13.44

Minimum: 0.97 0.56

Mean: 1.87 2.35

Standard Deviation: 0.81 2.91

Median: 1.69 1.60

Ratio = Onsite Analytical
Method 8330
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Compost TNT Ratio Results
Crane NSWC, Trial Test
8330 EnSys DTECH
Sample (mg/Kg) (mg/Kg) | Ratio {mg/Kg) | Ratio
T ~ Mix Design 4
4-A1 169 198 147 329 1.95
4-A2 105 124 1.18 81 0.77
4-A2 129 173 1.34 139 1.08
4-B1 222 259 1.16 271 1.22
4-82 127 158 1.24 149 1.17
4-B3 162 78 0.48 185 1.20
4-C1 243 272 1.12 250 1.03
4-C2 83 104 1.25 79 0.95
4-C3 142 214 1.50 139 0.98
4-D1 375 398 1.07 677 1.81
4-pD2 208 234 112 334 1.61
4-D3 262 317 1.21 343 1.31
4-B1D 185 203 1.04 306 1.57
4-C3D 124 175 1.41 104 084
Total: 14 14

Maximum: 1.50 1.95

Minimum: 0.48 077

Mean: 1.17 1.25

Standard Deviation: 0.23 0.35

Median: 1.18 1.19

Ratio = nsi natytical
Method 8330
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Compost TNT Ratio Results
Crane NSWC, Trial Test
8330 EnSys DTECH
Sample (mg/Kg) (mg/Kg) | Ratio (mg/Kg) |  Ratio
Mix Design 5
5-A1 257 249 0.97 909 3.65
5-A2 233 211 0.80 158 0.68
5-A3 120 121 1.01 278 2.32
5-B1 131 132 1.00 139 1.06
5-B2 247 277 1.12 317 1.28
5-B3 166 158 0.95 458 277
5-C1 231 234 1.01 500 2.16
5-C2 291 280 0.96 336 1.15
5-C3 240 251 1.04 500 2.08
5-D1 309 359 1.16 297 0.96
5-D2 189 197 1.04 158 0.84
5-D3 89 93 1.04 178 2.00
5-B2D 253 303 1.20 385 1.56
Total: 13 13
Maximum: 1.20 3865
Minimum: 0.00 0.68
Mean: 1.03 1.73
Standard Deviation: 0.08 0.83
Median: 1.01 1.66
Ratio = Onsite Analytical
Method 8330
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Compost TNT Ratio Results
Crane NSWC, Trial Test
8330 EnSys DTECH
Sample (mg/Kg) (mg/Kg) | Ratio (mg/Kg) |  Ratio
 Mix Design 8
B-A1 128 135 — 1.05 89 0.70
B-A2 107 132 1.23 74 0.69
8-A3 22 48.5 2.20 26 1.18
8-B1 135 146 1.08 202 1.50
8-B2 118 116 0.98 146 1.24
8-B3 98 118 1.20 135 1.38
8-C2 202 212 1.05 334 1.65
8-C3 129 142 1.10 195 1.51
8- 217 224 1.03 292 1.35
8-D2 129 150 1.16 264 2.05
8-D3 273 314 1.15 301 1.10
8-FD 275 183 0.66 354 1.29
B-A2D 138 152 1.10 146 1.06
Total: 13 13

Maximum: 220 2.05

Minimum: 0.66 0.69

Mean: 1.16 1.28

Standard Deviation: 0.33 0.35

Median: 1.10 1.29

Ratio = Onsite Analyticat
Method 8330
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Compost TNT Ratio Results
Crane NSWC, Trial Test
8330 EnSys DTECH
Sample {mg/Kg) {mg/Kg) Ratio {mg/Kg) Ratio
4-A1 169 198 1.17 329 1.95
4-A2 105 124 1.18 81 0.77
4-A3 129 173 1.34 138 1.08
4-8B1 222 259 1.16 271 1.22
4-B2 127 158 1.24 149 1.17
4-B3 162 78 0.48 195 1.20
4-C1 243 272 1.12 250 1.03
4-C2 83 104 1.25 79 0.95
4-C3 142 214 1.50 139 0.98
4-D1 375 399 : 1.07 877 1.81
4-D2 208 234 1.12 334 1.61
4-D3 262 317 1.21 343 1.31
4-B1D 195 203 1.04 306 1.57
4-C3D 124 178 1.41 104 0.84
5-A1 257 248 0.97 909 3.54
5-A2 233 211 0.90 158 0.68
5-A3 120 121 1.01 278 2.32
5-B1 131 132 1.00 139 1.06
5-B2 247 277 1.12 317 1.28
5-B3 166 158 0.95 459 2.77
5-C1 23 234 1.01 500 2.16
5-C2 291 280 0.96 336 1.15
5-C3 240 251 1.04 500 2.08
5-D1 309 359 1.16 297 0.96
5-D2 189 197 1.04 158 0.84
5-D3 89 a3 1.04 178 2.00
5-B2D 253 303 1.20 395 1.56
8-A1 128 135 1.05 89 0.70
8-A2 107 132 1.23 74 0.69
8-A3 22 48.5 2.20 26 1.18
8-B1 135 146 1.08 202 1.50
8-B2 118 116 0.98 146 1.24
8-B3 98 118 1.20 135 1.38
8-C2 202 212 1.05 334 1.65
B-C3 129 142 1.10 185 1.51
8-D1 217 224 1.03 292 1.35
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Composﬁ"NT Ratio Results
Crane NSWC, Trial Test
) 8330 EnSys DTECH

Sample {mg/Kg) (mg/Kg) Ratio {mg/Kg) Ratio
8-D2 129 150 1.16 264 2.05
8-D3 273 314 1.15 30 1.10
8-FD 275 183 0.66 354 1.29
8-A2D 138 152 1.10 146 1.06

Total: 40 40

Maximum: 2.20 3.54

Minimum: 0.48 0.68

Mean: 1.12 1.41

Standard Deviation: 0.24 0.59

Median; 1.10 1.26

Ratio = A ical
Method 8330
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Compost TNT Ratio Results
Umatilla, SUBASE Bangor, and Crane NSWC
“| Method 8330 EnSys DTECH
Sample (mglKg) (mg/Kg) |  Ratio (mg/Kg) |  Ratio
B Umatitla

EXT10-01-01 10.2 8.1 0.79 54 0.53
EXT10-03-08 13.0 85 0.65 8.3 0.64
EXT10-01-03 146 11.6 0.80 95 0.65
EXT10-02-04 15.3 11.0 0.72 8.3 0.61
EXT10 #5 16.6 105 0.63 7.5 0.45
EXT10 #8 17.7 10.8 0.61 9.1 0.51
EXT10-05-14 18.2 115 0.63 9.1 0.50
EXT10-02-05 18.9 13.2 0.70 11.3 0.60
EXT10-06-16 19.3 12.2 0.63 8.9 0.46
EXT10-04-10 227 13.0 0.57 97 043
EXT10 #2 25.0 16.3 0.65 13.8 0.55
EXT10-03-07 252 16.3 0.64 311 1.24
EXT10 #1 256 16.4 0.64 276 1.08
EXT10#4 275 17.5 0.64 321 1.17
EXT10 #6 282 17.2 0.61 235 0.83
EXT10-04-11 285 15.6 0.55 16.7 0.59
EXT10-06-18 29.1 17.7 0.61 20.8 072
EXT10-03-09 288 16.6 0.56 24.9 0.84
EXT10 #7 30.5 19.7 0.64 70.1 2.30
EXT10-02-06 31.9 24.8 0.78 19.5 0.61
EXT10-05-15 346 20.4 0.59 30.2 0.87
EXT10-05-13 39.0 238 0.61 19.5 0.50
EXT10 #3 39.2 255 0.65 235 0.60
EXT10-04-12 58.5 34.2 0.58 32.1 0.55
EXT10-01-02 59.0 376 0.64 40.9 0.69
EXT10-06-17 69.0 39.3 0.57 545 0.79
11-0-01 <0.5 <5 NA <14 NA
11348 2.0 <5 NA 1.8 0.90
11-0-05 3.8 <5 NA <14 NA
11-0-12 4.1 <5 NA <14 NA
1142 4.8 <5 NA 1.4 0.29
1141 6.8 6.4 0.93 2.4 0.35
11-0-03 8.0 81 1.01 9.1 1.14
114A 8.8 11.3 1.28 6.7 0.76
11-0-1 9.5 8.8 0.93 B.9 0.94
11-0-14 11.6 115 0.99 6.1 0.53
1133A 12.4 10.4 0.84 4.3 0.35
11-0-10 16.5 16.3 0.98 4.3 0.26
11-0-08 16.7 15.8 0.95 181 1.08
11-0-04 18.1 13.3 0.74 9.3 0.51
11-0-07 19.7 22.1 1.12 11.1 0.56
11-#3B 22.2 225 1.01 235 1.06
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Compost TNT Ratio Results
Umatilla, SUBASE Bangor, and Crane NSWC
Method 8330 EnSys DTECH
Sample (mg/Kg) {mg/Kg) Ratio {mga/Kg) Ratio
11-0-02 205 23.1 0.78 10.6 0.36
11-0-08D 295 22.0 0.75 292 0.99
11-0-13 30.8 23.1 0.75 35.0 1.14
11#58 31.8 23.3 0.73 487 1.53
11-0-10D 327 23.8 0.73 32.1 0.98
11-0-09 413 348 0.84 94.8 2.30
11-0-06 453 9.3 0.21 20.8 0.46
11#5A 81.0 62.7 0.77 51.4 0.63
11-0-15 86.5 72.3 0.84 63.9 0.74
11-0-15D 94.0 69.4 0.74 90.9 0.97
SUBASE Bangor
01-01-02 0.5 <5 ~ NA 16 3.20
01-01-04 15 <5 NA 6.0 4.00
[ 01-02-17 15 <5 NA <14 NA
01-02-18 2.0 6.5 3.25 2.0 1.00
01-01-03 3.0 <5 NA 6.3 2.10
01-01-09 3.0 <5 NA 46 1.53
01-02-11 35 5.9 169 36 1.03
01-02-15 35 5.7 1.63 28 0.80
01-02-14 40 8.0 2.00 71 178
01-01-06 45 6.7 149 72 1.60
01-02-13 45 85 1.89 72 160 |
- 01-01-08 55 229 4.16 7.0 1.27
01-01-10 5.5 11.0 2.00 14.2 2.58
01-02-16 5.5 116 2.11 73.9 13.44
01-02-12 6.5 9.6 1.48 7.0 1.08
01-01-05 9.0 11.6 1.29 <138 NA
01-01-01 9.5 17.0 179 <139 NA
01-02-19 205 240 1.17 36.0 1.76
01-01-07 395 472 119 22.0 0.56
01-02-20 104 101 0.97 70.1 0.67
Crane NSWC
4-A1 169 198 117 329 1.95
4-A2 105 124 1.18 81 0.77
B 4-A3 129 173 1.34 139 1.08
4-B1 222 259 1.16 271 1.22
4-B2 127 158 124 149 147
4-B3 162 78 0.48 195 1.20
4-C1 243 272 1.12 250 1.03
4-C2 83 104 1.25 79 0.95
4-C3 142 214 1.50 139 0.98
4-D1 375 399 1.07 677 1.81
4.D2 208 234 1.12 334 1.61
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Compost TNT Ratio Results
Umatilla, SUBASE Bangor, and Crane NSWC
: Method 8330 EnSys DTECH

Sample {mg/Kg) (mg/Kg) Ratio {mg/Kg) Ratio

4-D3 262 317 121 343 1.31
4-B1D 195 203 1.04 306 1.57

4-C3b 124 175 1.41 104 0.84

5-A1 257 249 0.97 909 3.54

5-A2 233 211 0.90 158 0.68

5-A3 120 121 1.01 278 2.32

5-B1 131 132 1.00 138 1.06

5-B2 247 277 1.12 317 1.28

5-B3 166 158 0.95 459 277

5-C1 231 234 1.01 500 2.16

5-C2 291 280 0.96 336 1.15

5-C3 240 251 1.04 500 2.08

5-D1 309 359 1.16 297 0.96

B 5-D2 189 197 1.04 158 0.84
5-D3 89 93 1.04 178 2.00

5-B2D 253 303 1.20 3985 1.56

8-A1 128 135 1.05 8z 0.70

| 8-A2 107 132 1.23 74 0.69
8-A3 22 485 2.20 26 1.18

8-B1 135 148 1.08 202 1.50

8-B2 118 116 0.98 146 1.24

8-B3 o8 118 1.20 135 1.38

- 8-C2 202 212 1.05 334 1.65
B-C3 129 142 1.10 195 1.51

B 8-D1 217 224 1.03 202 1.35
B 8-D2 129 150 1.16 264 2.05
8-D3 273 314 1.15 301 1.10

8-FD 275 183 0.66 354 1.29

8-A2D 138 152 1.10 146 1.06

Total: 102 106
Maximum: 4.16 13.44

Minimum; 0.21 0.26

Mean: 1.05 1.27

Standard Deviation: 0.53 1.37

Median: 1.00 1.03

Ratio = Onsite Analytical
Method 8330
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Compost RDX Ratio Results
Umatilla, Batch 10, Day 0
CRREL
Method 8330 EnSys DTECH
Sample {mg/Kg) (mg/Kg) Ratio (mg/Kg) Ratio
EXT10 #8 65.5 636 0.97 455 0.69
EXT10-04-10 66.0 57.2 0.87 455 0.69
EXT10-06-16 71.0 66.0 0.93 75.9 1.07
EXT10-01-03 716 85.7 0.78 52.5 0.73
EXT10-03-08 73.0 64.5 0.88 62.3 0.85
EXT10-02-04 77.0 61.6 0.80 50.2 0.65
EXT10-02-05 80.5 655 0.81 51.4 0.64
EXT10-01-01 84.0 76.8 0.91 56.0 0.67
EXT10 #1 84.0 79.7 0.95 107 1.27
EXT10#2 845 76.8 0.91 57.2 0.68
EXT10-04-11 87.0 90.9 1.05 70.1 0.81
EXT10 #4 88.0 69.9 0.79 50.2 0.57
EXT10-05-14 925 96.8 1.05 72.0 0.78
EXT10 #7 935 88.0 0.94 89.1 0.95
EXT10-05-15 85.0 107 1.12 46.7 0.4%
EXT10-06-18 96.0 119 1.24 75.9 0.79
EXT10-03-07 g7.0 83.1 0.86 856 0.88
EXT10-05-13 101 102 1.01 81.7 0.81
EXT10-02-06 105 91.9 0.88 85.6 0.82
EXT10 #6 106 84.6 0.80 74.0 0.70
EXT10#5 109 98.7 0.91 97.9 0.90
EXT10-03-09 128 117 0.91 105 0.81
EXT10 #3 131 105 0.80 79.8 0.61
EXT10-04-12 141 132 0.94 92.0 0.65
EXT10-06-17 158 165 1.04 104 0.66
EXT10-01-02 181 123 0.68 108 0.60
Total: 26 26

Maximum: - 1.24 1.27

Minimum: 0.68 0.49

Mean: 0.92 0.76

Standard Deviation: 0.12 0.16

Median: 0.91 0.72

Ratio = nsite A i
Method 8330
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Compost RDX Ratio Results
Umatilla, Batch 11, Day 0
CRREL
Method 8330 EnSys DTECH

Sample (mg/Kg) (mg/Kg) Ratio {mg/Kg) Ratio
11-0-01 7.6 8.2 1.08 6.5 0.86
1132 21.8 17.6 0.81 15.2 0.70
11-0-06 28.0 30.3 1.08 18.9 0.68
11-0-05 308 30.3 0.98 21.0 0.68
11448 34.0 14.7 0.43 <97 NA
111 342 39.1 1.14 23.0 0.67
113#3A 354 26.4 0.75 21.0 0.59
11-0-03 35.8 60.1 1.68 432 1.21
11-0-14 309 48 .4 1.21 48.7 1.17
11-0-12 43.0 240 0.56 53.7 1.25
11-0-1 446 50.8 1.14 455 1.02
11-#4A 46.0 286 0.62 72.0 1.57
11-0-08D 49.4 54.8 1.11 79.8 1.62
11-0-08 496 62.6 1.26 79.8 1.61
11-0-04 50.0 107 2.14 87.6 1.75
11-0-10D 56.5 54.3 0.96 107 1.89
11-#3B 67.0 43.0 0.64 114 1.70
11-0-02 68.0 84.6 1.24 101 1.48
11-0-10 69.5 68.0 0.98 77.8 1.12
11#58 70.5 53.8 0.76 107 1.51
11-0-13 785 68.0 0.87 75.9 0.97
11-0-09 92.0 46.0 0.50 817 0.89
11354 95.2 107 1.12 32.8 0.34
11-0-07 104 102 0.98 65.1 0.63
11-0-15D 117 78.2 0.68 120 1.02
11-0-15 137 109 0.80 114 0.83

Total: 26 25

Maximum: 214 1.89

Minimum: 0.43 0.34

Mean: 0.98 1.1

Standard Deviation: 0.36 0.42

Median: 0.98 1.02

Ratip = nsite Analytical
Method 8330
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Compost RDX Ratio Resuits
Umatilla, Batch 10 and Batch 11, Day 0
CRREL
Method 8330 EnSys DTECH
Sample {mg/Kg) (ma/Kg) Ratio (mg/Kg) Ratio
EXT10 #8 655 63.6 0.97 455 0.69
EXT10-04-10 66.0 57.2 0.87 45.5 0.69
EXT10-06-16 71.0 66.0 0.83 75.9 1.07
EXT10-01-03 71.5 55.7 0.78 525 0.73
EXT10-03-08 73.0 64.5 0.88 62.3 0.85
EXT10-02-04 77.0 61.6 0.80 50.2 0.65
EXT10-02-05 80.5 €5.5 0.81 51.4 0.64
EXT10-01-01 84.0 76.8 0.91 56.0 0.67
EXT10#1 84.0 79.7 0.95 107 1.27
EXT10#2 84.5 76.8 0.91 57.2 0.68
EXT10-04-11 87.0 90.9 1.05 701 0.81
EXT10 #4 88.0 69.9 0.79 50.2 0.57
EXT10-05-14 92.5 96.8 1.05 72.0 0.78
EXT10#7 93.5 88.0 0.94 89.1 0.95
EXT10-05-15 95.0 107 1.12 48.7 0.49
EXT10-06-18 96.0 118 1.24 75.9 0.79
EXT10-03-07 §7.0 83.1 0.86 856 0.88
EXT10-05-13 101 102 1.01 81.7 0.81
EXT10-02-06 105 91.9 0.88 856 0.82
EXT10#6 106 B4.6 0.80 74.0 0.70
EXT10 #5 108 89.7 0.91 97.9 0.90
EXT10-03-09 129 117 0.91 105 0.81
EXT10#3 131 105 0.80 79.8 0.61
EXT10-04-12 141 132 0.94 92.0 065
EXT10-06-17 158 165 1.04 104 0.66
EXT10-01-02 181 123 0.68 108 0.60
11-0-01 7.6 8.2 1.08 6.5 0.86
1152 21.8 176 0.81 15.2 0.70
11-0-06 28.0 30.3 1.08 18.9 0.68
11-0-05 30.8 30.3 0.98 21.0 0.68
11348 34.0 14.7 043 <8.7 NA
1141 34.2 39.1 1.14 23.0 0.67
11#3A 354 26.4 0.75 21.0 0.59
11-0-03 358 60.1 1.68 43.2 1.21
11-0-14 39.9 48.4 1.21 46.7 1.17
11-0-12 43.0 240 0.56 53.7 1.25
11-0-1 44 6 50.8 1.14 455 1.02
114#4A 486.0 286 0.62 72.0 1.57
11-0-08D 49.4 54.8 1.11 79.8 1.62
11-0-08 496 62.6 1.26 79.8 1.61
11-0-04 50.0 107 2.14 B78 1.75
11-0-10D 56.5 54.3 0.96 107 1.89
114#3B 67.0 43.0 0.64 114 1.70

UMDARRAT.XLS



Compost RDX Ratio Results
Umatilla, Batch 10 and Batch 11, Day 0
CRREL
Method 8330 EnSys DTECH
Sample (mg/Kg) (mg/Kg) Ratio {mg/Kg) Ratlo
11-0-02 68.0 B4.6 1.24 101 1.48
11-0-10 69.5 68.0 0.98 77.8 1.12
11-#5B 70.5 53.8 0.76 107 1.51
11-0-13 785 68.0 0.87 75.9 0.97
11-0-08 2.0 46.0 0.50 81.7 0.88
11-#5A 95.2 107 112 328 0.34
11-0-07 104 102 0.98 65.1 0.63
11-0-15D 117 78.2 0.68 120 1.02
11-0-15 137 109 0.80 114 0.83
Total: 52 51
Maximum: 2.14 1.89
Minimum: 0.43 0.34
Mean: 0.95 0.93
Standard Deviation: 0.27 0.36
Median: 0.92 0.81
Ratio = Onsite Analytical
Method 8330
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Compost RDX Ratio Results
Crane NSWC, Trial Test
8330 EnSys DTECH
Sample (mg/Kg) (mgiKg) | Ratio (mg/Kg) |  Ratio
B Mix Design 4 B

4-A1 2,115 2,210 1.04 2,640 1.25
4-A2 1,485 1,280 0.86 1,620 1.08
4-A3 2,040 2,330 1.14 2,360 1.16
4-B1 2,495 - 3,210 1.29° 3,230 1.29
4-82 1,620 HIGH 2,780 1.72
4-B3 2,040 2,650 1.30 2,360 1.16
4-C1 2,370 1,750 0.74 1,080 0.46
4-C2 1,525 1,320 0.87 1,220 0.80
4-C3 2,460 2,560 1.04 3,230 1.31
4-D1 2,995 3,360 1.12 3,340 1.12
4-D2 1,800 2,310 1.28 3,230 1.79
4-D3 2,790 3,120 1.12 3,180 1.14
4-B1D 2,435 2,660 1.09 1,620 0.67
4-C3D 2,495 2,600 1.04 2,780 1.1

Total: 13 14

Maximum: 1.30 1.79

Minimum: 0.74 0.46

_ Mean: 1.07 1.15

Standard Deviation: 0.17 0.34

Median: 1.09 1.15

Ratio = Ongite Analytical
Method 8330
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Compost RDX Ratio Results
Crane NSWC, Trial Test
8330 EnSys DTECH
Sample (mg/Kg) (mg/Kg) | Ratio (mg/Kg) |  Ratio
N " Mix Design 5
5-A1 1,940 743 0.38 1,200 0.62
5-A2 1,755 953 0.54 1,420 0.81
5-A3 1,185 1,010 0.87 1,280 1.10
5-B1 1,195 1,050 0.88 1,280 1.07
5-B2 1,845 1,820 0.89 2,670 1.45
5-B3 1,515 1,460 0.96 1,720 1.14
5-C1 1,890 988 0.52 1,440 0.76
5-C2 2,060 2,040 0.99 1,400 0.68
5-C3 1,860 1,050 0.56 1,480 0.80
5-D1 2,420 1,580 0.65 2,630 1.09
5-D2 1,590 1,200 0.75 1,220 077
5-D3 1,095 1,280 1.17 1,320 1.21
5-B2D 2,055 1,020 0.50 1,440 0.70
Total: 13 13

Maximum:; 1.17 1.45

Minimum; 0.38 0.62

Mean: 0.75 0.94

Standard Deviation: 0.23 0.24

Median: 0.75 0.81

Ratio = Onsite Analytical
Method 8330
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Compost RDX Ratio Results
Crane NSWC, Trial Test
B330 EnSys DTECH
Sample {mg/Kg) (mg/Kg) |  Ratio (mg/Kg) |  Ratio
T ~ Mix Design 8

8-A1 1,365 1,830 1.34 1,920 1.41
8-A2 1,390 1,630 1.17 1,630 117
8-A3 1,045 792 0.76 1,420 1.36
8-B1 1,185 966 0.82 1,620 1.37
8-B2 1,595 1,830 1.15 2,220 1.39
8-83 1,035 1,220 1.18 1,320 1.28
8-C2 1,785 2,180 1.22 2,500 1.40
B-C3 1,150 1,860 1.62 1,840 1.60
8-D1 2,010 1,830 0.96 3,130 1.56
8-D2 1,250 1,720 1.38 1,210 0.97
8-D3 2,260 2,700 1.19 2,220 0.98
8-FD 1,930 1,790 0.93 3,230 1.67
8-A2D 1,515 1,340 0.88 1,880 1.24

Total: 13 13

Maximum: 162 167

Minimum: 0.76 0.97

Mean; 1.12 1.34

Standard Deviation; 0.24 0.20

Median; 1.47 1.37

Ratio = i nalvtj
Method 8330
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Compost RDX Ratio Resuits
Crane NSWC, Trial Test
8330 EnSys DTECH

Sample {mg/Kg) {mg/Kg) Ratio {mg/Kg) Ratio
a-Al 2,115 2,210 1.04 2,640 1.25
4-A2 1,485 1,280 0.86 1,620 1.08
4-A3 2,040 2,330 1.14 2,360 1.16
4-B1 2,485 3.210 1.29 3,230 1.29
4-B2 1,620 HIGH 2,780 1.72
4-B3 2,040 2,650 1.30 2,360 1.16
4-C1 2,370 1,750 0.74 1,080 0.46
4-C2 1,625 1,320 0.87 1,220 0.80
4-C3 2,460 2,550 1.04 3,230 1.31
4-D1 2,995 3,360 1.12 3,340 1.12
4-D2 1,800 2,310 1.28 3,230 1.79
4-D3 2,790 3,120 1.12 3,180 1.14
4-B1D 2,435 2,660 1.09 1,620 0.67
4-C3D 2,495 2,600 1.04 2,780 1.11
5-A1 1,940 743 0.38 1,200 0.62
5-A2 1,755 853 0.54 1,420 0.81
5-A3 1,165 1,010 0.87 1,280 1.10
5-B1 1,195 1,050 0.88 1,280 1.07
5-B2 1,845 1,820 0.99 2,670 1.45
5-B3 1,515 1,460 0.96 1,720 1.14
5-C1 1,890 088 0.52 1,440 0.76
5-C2 2,060 2,040 0.99 1,400 0.68
5-C3 1,860 1,050 0.56 1,480 0.80
5-D1 2420 1,580 0.65 2,630 1.09
5-D2 1,580 1,200 0.75 1,220 0.77
5-D3 1,095 1,280 1.17 1,320 1.21
5-82D 2,085 1,020 0.50 1,440 0.70
8-A1 1,365 1,830 1.34 1,920 1.41
8-A2 1,390 1,630 1.17 1,630 1.47
8-A3 1,045 792 0.76 1,420 1.36
8-B1 1,185 966 0.82 1,620 1.37
8-B2 1,595 1,830 1.15 2220 1.39
8-83 1,035 1,220 1.18 1,320 1.28
8-C2 1,785 2,180 1.22 2,500 1.40
8-C3 1,150 1,860 1.62 1,840 1.60
8-D1 2,010 1,830 0.96 3,130 1.66
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Compost RDX Ratio Results
Crane NSWC, Trial Test
8330 EnSys DTECH

Sample (mgIKg) (mg/Kg) Ratio {mg/Kg) Ratio
8-D2 1.250 1,720 1.38 1,210 0.97
8-D3 2,260 2,700 1.19 2,220 0.98
8-FD 1,930 1,790 0.93 3,230 1.67
8-A2D 1,515 1,340 0.88 1,880 1.24

Total: 39 40
Maximum:; 1.62 1.79
Minimum: 0.38 0.46
Mean: 0.98 1.14
Standard Deviation: 0.27 0.32
Median: 0.99 1.15

Ratio = Onsite Analytical
Method 8330
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Compost RDX Ratio Results
Umatilla and Crane NSWC
-~ CRREL _
|Method 8330 EnSys DTECH
Sample {mg/Kg) {maiKg) - Ratio {mg/Kg) Ratio
Umatilla T
EXT10 #8 65.5 636 0.97 455 0.69
EXT10-04-10 66.0 57.2 0.87 455 0.69
EXT10-06-16 71.0 66.0 0.93 75.9 1.07
EXT10-01-03 715 55.7 0.78 52.5 0.73
EXT10-03-08 73.0 64.5 0.88 62.3 0.85
EXT10-02-04 77.0 616 0.80 50.2 0.65
EXT10-02-05 80.5 65.5 0.81 514 0.64
EXT10-01-01 84.0 768 0.91 56.0 0.67
EXT10 #1 84.0 797 0.95 107 1.27
EXT10#2 845 76.8 0.91 57.2 0.68
EXT10-04-11 870 90.9 1.05 70.1 0.81
EXT10 #4 880 69.9 0.79 50.2 0.57
EXT10-05-14 925 96.8 1.05 72.0 0.78
EXT10 #7 93.5 88.0 0.94 89.1 0.95
EXT10-05-15 95.0 107 1.12 467 0.49
EXT10-06-18 96.0 119 1.24 758 0.79
EXT10-03-07 97.0 | 83.1 0.86 85.6 0.88
EXT10-05-13 101 | 102 1.01 81.7 0.81
EXT10-02-06 | 105 81.9 0.88 85.6 0.82
EXT10 #6 106 84.6 0.80 740 0.70
EXT10 #5 109 99.7 0.91 97.9 0.90
EXT10-03-09 129 117 0.91 105 0.81
EXT10#3 134 105 0.80 79.8 0.61
- EXT10-04-12 141 32 0.94 92.0 0.65
EXT10-06-17 158 165 1.04 104 0.66
EXT10-01-02 181 123 0.68 108 0.60
11-0-01 78 8.2 1.08 6.5 0.86
1142 21.8 176 | o8l 15.2 0.70
11-0-06 28.0 303 | 108 18.9 068 |
11-0-05 30.8 303 | 0.98 21.0 0.68
11#4B 340 | 147 043 <9.7 NA
111 342 91 | 114 23.0 067
114#3A 354 264 0.75 21.0 0.59
11-0-03 358 60.1 1.68 432 1.21
11-0-14 399 48.4 121 46.7 1.17
11-0-12 430 240 0.56 53.7 1.25
11-0-1 446 50.8 1.14 455 1.02
114#4A 46.0 28.6 0.62 72.0 1.57
11-0-08D 494 54.8 1.1 79.8 162
11-0-08 496 62.6 126 79.8 1.61
11-0-04 50.0 107 2.14 876 1.75
11-0-10D 56.5 543 0.96 107 1.89
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Compost RDX Ratio Results
Umatilla and Crane NSWC
CRREL
Method 8330] EnSys DTECH
Sample {mgiKg) {ma/Kg) Ratio {mg/Kg) Ratio
11-#3B 67.0 43.0 0.64 114 170
11-0-02 68.0 84.6 1.24 101 1.48
11-0-10 69.5 68.0 0.98 77.8 1.12
11-#5B 70.5 53.8 0.76 107 1.51
11-0-13 78.5 68.0 0.87 75.9 0.97
11-0-09 92.0 46.0 0.50 81.7 0.89
11-#5A 95.2 107 1.12 32.8 0.34
11-0-07 104 102 0.98 65.1 0.63
11-0-15D 117 79.2 0.68 120 1.02
11-0-15 137 109 0.80 114 0.83
Crane NSWC

4-A1 2,115 2,210 1.04 2,640 125

4-A2 1,495 1,280 0.86 1,620 1.08

4-A3 2,040 2,330 1.14 2,360 1.16

4-B1 2,495 3,210 1.29 3,230 1.29

4-B2 1,620 HIGH 2,780 1.72

o 4-B3 2,040 2,650 1.30 2,360 1.16
4-C1 2,370 1,750 0.74 1,080 0.46

) 4-C2 1,525 1,320 0.87 1,220 0.80
B 4-C3 2,460 2,560 1.04 3,230 1.31
4-D1 2,995 3,360 1.12 3,340 1.12
4-D2 1,800 2,310 1.28 3,230 1.79
[ 4.Dp3 2,790 3,120 1.12 3,180 114
4-B1D 2,435 2,660 1.09 1,620 0.67
4-C3D 2,495 2,600 1.04 2,780 1.1

5-A1 1,940 743 0.38 1,200 0.62

5-A2 1,755 953 0.54 1,420 0.81

5-A3 1,165 1,010 0.87 1,280 1.10

5-B1 1,195 1,050 0.88 1,280 1.07

5-82 1,845 1,820 0.99 2,670 1.45

5-83 1,515 1,460 0.96 1,720 114

5-C1 1,890 988 0.52 1,440 0.76

5-C2 2,060 2,040 0.99 1,400 0.68

5-C3 1,860 1,050 0.56 1,480 0.80

[ 5.D1 2,420 1,580 0.65 2,630 1.09
5-D2 1,590 1,200 0.75 1,220 0.77

5-D3 1,095 1,280 117 1,320 1.21
5-B2D 2,055 1,020 0.50 1,440 0.70
8-A1 1,365 1,830 1.34 1,920 1.41

8-A2 1,390 1,630 1.17 1,630 1.17

8-A3 1,045 792 0.76 1,420 1.36

8-B1 1,185 966 0.82 1,620 1,37

8-B2 1,595 1,830 1.15 2,220 1.39
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Compost RDX Ratio Results
Umatilla and Crane NSWC
CRREL
_ ‘Method 8330 EnSys DTECH
‘Sample {mgiKg) {mg/Kg) Ratio (mg/Kg) Ratio
B8-B3 1,035 1,220 1.18 1,320 1.28
8-C2 1,785 2,180 1.22 2,500 1.40
8-C3 1,150 1,860 1.62 1,840 1.60
8-D1 2,010 1,830 0.96 3,130 1.56
8-D2 1,250 1,720 1.38 1,210 0.97
8-D3 2,260 2,700 1.19 2,220 0.98
8-FD 1,830 1,790 0.93 3,230 167
8-A2D 1,515 1,340 0.88 1,880 1.24
Total: o1 g1
Maximum: 214 1.89
Minimum: 0.38 0.34
Mean: 0.96 1.02
Standard Deviation: 0.27 0.36
Median: 0.85 0.97
Ratio = Onsite Analytical
Method 8330
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Compost TNT Ratio Results
Umatilla, Batch 10, Day 0
Method 8330 EnSys DTECH

Sample (mg/Kg) {mg/Kg) Ratio (mg/Kg) Ratio
EXT10-01-01 102 8.1 0.79 54 0.53
EXT10-03-08 13.0 8.5 0.65 83 0.64
EXT10-01-03 146 116 0.80 95 0.65
EXT10-02-04 15.3 11.0 0.72 9.3 0.61
EXT10 #5 16.6 10.5 0.63 7.5 0.45
EXT10 #8 17.7 10.8 0.61 9.1 0.51
EXT10-05-14 18.2 11.5 0.63 9.1 0.50
EXT10-02-05 18.9 13.2 0.70 11.3 0.60
EXT10-08-16 19.3 12.2 0.63 8.9 0.46
EXT10-04-10 227 13.0 0.57 97 0.43
EXT10#2 25.0 16.3 0.65 13.8 0.55
EXT10-03-07 252 16.3 0.64 311 1.24
EXT10 #1 256 16.4 0.64 276 1.08
EXT10 #4 27.5 17.5 0.64 32.1 1.17
EXT10#6 28.2 17.2 0.61 23.5 0.83
EXT10-04-11 285 156 0.55 16.7 0.59
EXT10-06-18 29.1 17.7 0.61 20.8 0.72
EXT10-03-09 29.8 16.6 0.56 249 0.84
EXT10#7 30.5 19.7 0.64 70.1 2.30
EXT10-02-06 318 248 0.78 195 0.61
EXT10-05-15 346 204 0.59 30.2 0.87
EXT10-05-13 39.0 23.8 0.61 18.5 0.50
EXT10 #3 392 255 0.65 235 0.60
EXT10-04-12 58.5 34.2 0.58 32.1 0.55
EXT10-01-02 59.0 376 0.64 40.9 0.69
EXT10-06-17 69.0 39.3 0.57 54.5 0.79

Total: 26 26

Maximum: 0.80 2.30

Minimum: 0.55 0.43

Mean: 0.64 0.74

Standard Deviation: 0.06 0.38

Median: 0.64 0.61

Ratio = Onsite Analytical
Method 8330
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APPENDIX H

LINEAR REGRESSION GRAPHS AND
FALSE POSITIVES/FALSE NEGATIVES
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CRANE NSWC TNT



DTECH (mg/Kg)

700

600

500

400

300

200

100

TNT DTECH vs. Method 8330
Crane NSWC, Mix 4, Day 0

y = 1.9236x - 107.25
R? = 0.8782

y=14178x
R? = 0.8074

100 150 200 250
Method 8330 {(mg/Kg)

300

350

400



EnSys (mg/Kg)

450

400

350

300

250

200

150

100

50

TNT EnSys vs. Method 8330
Crane NSWC, Mix 4, Day 0

y = 1.0148x + 23.14
R?=08272

100 150 200 250 300 350
Method 8330 (mg/Kg)

400



DTECH (mg/Kg)

1000

900

800

700

600

500

400

300

200

100

TNT DTECH vs. Method 8330
Crane NSWC, Mix 5, Day 0

y = 1.6382x
R?=0.1339

y = 1.2169x + 97.706
R? = 0.1541

50

3 L 4

100 150 200 250 300
Method 8330 (mg/Kg)

350



EnSys (mg/Kg)

400

350

300

250

200

150

100

50

TNT EnSys vs. Method 8330
Crane NSWC, Mix 5, Day 0

*
y=1.114x- 15878
R?= 0.9979
*
y = 1.0455x
R?=0.9241
50 100 150 200 250 300

Method 8330 (mg/Kg)

350



DTECH (mg/Kg)

400

350

300

250

200

150

100

50

TNT DTECH vs. Method 8330
Crane NSWC, Mix 8, Day 0

y = 1.2865x

*

y = 1.2903x + 1.1457
R?=0.772

50

100

150
Method 8330 (mg/Kg)

200

250

300



EnSys (mg/Kg)

350

300

250

200

150

100

50

TNT EnSys vs. Method 8330
Crane NSWC, Mix 8, Day 0

y = 1.0085x
R?=0.736

y = 0.8015x + 37,861
r2¥ 0.8007

50

100

150
Method 8330 (mg/Kg)

200

250

300



DTECH (mg/Kg)

1000

900

800

700

600

500

400

300

200

100

TNT DTECH vs. Method 8330
Crane NSWC, Combined Data Set

¥ = 1.6423x - 34165
R? = 0.5052

*

y = 1.4809x
R? = 0.4996

50 100 150

200 250 300
Method 8330 (mg/Kg}

350

400



EnSys (mg/Kg)

400

350

300

250

200

150

100

50

TNT EnSys vs. Method 8330
Crane NSWC, Combined Data Set

.

y =0.9788x + 18.12

50

100

150

200
Method 8330 (mg/Kg)

250

300

350

400



UMDA, SUBASE BANGOR, AND CRANE NSWC
COMBINED TNT DATA SET



TNT DTECH vs. Method 8330
UMDA, SUBASE Bangor, and Crane NSWC, Complete Data Set
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TNT DTECH vs. Method 8330
UMDA, SUBASE Bangor, and Crane NSWC Combined Data Set
Log Transformed Data
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APPENDIX 1

2-SIGMA LINEAR REGRESSION GRAPHS
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PRECISION CALCULATIONS
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DTECH Quality Assurance Summary
Umatilla, Batch 10, Day 0

Replicate Analyses
Relative Percent Difference (RPD)

-Initial Replicate

“sample | Resuit (mg/Kg) | Resuilt (mg/Kg)| _ RPD™
TNT

EXT 10-01-02 409 19.5 70.86
EXT 10-05-14 2.1 1.4 146.67
RDX
EXT10#3 | 79.8 | 97.9 | -20.37
* RPD = Initial Result - Replicate Result * 100

(Initial Result + Replicate Result) / 2
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DTECH Quality Assurance Summary
Umatilla, Batch 11, Day 0

Replicate Analyses
Relative Percent Difference (RPD)

(Initial Result + Duplicate Result) / 2

Initial Replicate
Sample Result (mg/Kg) | Result (mg/Kg) RPD*
T TNT
11-#2 1.4 1.8 -25.00
CtiwaB U288 | T aax | aesi”
11008 | 948 47.7 66.11
RDX
11-#2 15.2 15.4 -1.31
B e Y S NA T
Tvoo | es | T ez | eans
02 | Te7 38.5 3297
~ 11-0-13 75.9 79.8 -5.01
= RPD = Initial Result - Replicate Result * 100
(Initiai Result + Replicate Result) / 2
Duplicate Analyses
Relative Percent Difference (RPD)
Initial Duplicate
Sample Result {mg/Kg) | Result (mg/Kg) RPD*
TNT
11-0-08 18.1 29.2 -46.93
11-0-10 4.3 324 -152.75
11-0-15 63.9 909 -34.88
RDX
11-0-8 79.8 798 0.00
11-0-10 77.8 107  -31.80
11-0-15 114 | 120 | a3
* RPD = Initial Result - Duplicate Result * 100

11QAD.XLS



DTECH Quality Assurance Summary
SUBASE Bangor, Site D, Batch 1

Replicate Analyses
Relative Percent Difference (RPD)

Initial Replicate
Sample Result (mg/Kg) | Result (mg/Kg) RPD*
~ TNT -
01-01-01 <13.9 >13.9 NA
01-01-05 <139 |  >139 NA
1 01-02-12 70 o131 -60.70
01-02-16 739 | 350 | 7144
RDX
~01-02-11 <14 3.6 NA
01-02-14 14 | 15 890
* RPD = Initial Result - Replicate Result * 100

(Initial Result + Replicate Result) / 2

D1QAD.XL.S



DTECH Quality Assurance Summary
SUBASE Bangor, Site D, Batch G and H

Control Sample Recovery

Actual Calculated Percent
Sample Conc. (mg/Kg) | Conc. (mg/Kg) | Recovery*
TNT
Control | 10 | 11.1 | 111%

* Percent Recovery =

Calculated Concentration * 100%

Actual Concentration

Replicate Analyses
Relative Percent Difference (RPD)

Initial Replicate
Sample Resutt (mg/Kg) | Result (mg/Kg) RPD*
TNT I
D-H-7 1.8 <1.4 NA
D-H-8 5.0 2.6 63.16
D-H-12 3.0 <1.4 NA
D-G-4 13.1 11.5 13.01
*»* RPD = Initial Result - Replicate Result * 100
{Initial Result + Replicate Result) / 2
Duplicate Analyses
Relative Percent Difference (RPD)
Sample Duplicate
Sample Result {mg/Kg) | Result (mg/Kg) RPD*
TNT
D-H-6 <1.4 8.7 NA
D-H-13 <1.4 <1.4 NA
D-G-2 <1.4 <t.4 NA
* BAPD = Initial Result - Duplicate Result * 100

{Initial Result + Duplicate Result) / 2

GHQAD.XLS



DTECH QA/QC Results
Crane NSWC, Trial Test

Control
Percent
Sample Results | Recovery'
TNT
Control 1 12.8 128
Control 2 126 126
Control 3 13.3 133
Control 4 13.1 131
Control 5 137 137
RDX
Control 1 12.2 122
Control 2 12.9 129
Control 3 13.3 133
Control 4 13.3 133
1 Control Limits = 70% to 130%
Replicate
Replicate
Sample Result Result RPD?
TNT
4-B2 149 213 -354
5-A1 909 278 106.3
5-C2 336 653 -64.1
8-D3 301 343 -13.0
' RDX
4-B1 3232 3336 -3.2
5-A3 1273 1357 -6.4
5-C2 1401 1501 6.9
8-B3 1321 1460 -10.0

Blank
Sample Result
TNT
Blank 1 3.0
Blank 2 <1
Blank 3 <1
Blank 4 <1
RDX
Blank 1 <1
Blank 2 1.4
Duplicate
Duplicate
Sample Result Result Factor’
TNT
4-B1 271 306 0.89
4-C3 139 104 1.34
5-B2 317 395 0.80
8-A2 74 146 0.51
RDX
4-B1 3232 1616 2.00
4-C3 3232 2780 ~1.16
5-B2 1223 1440 0.85
8-A2 1626 1877 0.87

2 QA/QC Limits = +/- 50

3 QA/QC Limits = 0.210 5
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EnSys Quality Assurance Summary

Umatilla, Batch 10, Day 0

Control Sample Recovery

_ Actual Calculated Percent
Sample Conc. (mg/Kg) | Conc. (mg/Kg)| Recovery*
- - TNT
Control 1 10 9.8 98%
Control 2 10 8.5 85%
RDX With Nitrate Removal Step
Control 1 10 56 56%
Control 2 10 7.8 78%
RDX Without Nitrate Removal Ste
Control 1 10 106 106%
Control 2 10 9.9 99%

* Percent Recovery =

Calculated Concentration * 100%
Actual Concentration

Replicate Analyses
Relative Percent Difference (RPD)

Initial Replicate
Sample Resuit (mg/Kg) | Result (mg/Kg) RPD*™
: TNT

EXT 10#4 17.5 17.3 1.15

EXT 10-01-02 376 35.3 6.31
EXT 10-04-10 13.0 12.2 6.35
Control 9.8 8.5 14.21

RDX With Nitrate Removal Step
Control | 5.6 | 7.8 | -32.84
RDX Without Nitrate Removal Step

EXT 10#4 69.9 826 -16.66
EXT 10-06-17 165 149 10.19

Control 10.6 9.9 6.83

™ RPD= Initial Result - Replicate Result * 100

{Initial Result + Replicate Result) / 2

10QAE.XLS



EnSys Quality Assurance Summary

Umatilta, Batch 11, Day 0

Control Sample Recovery
Actua! Calculated Percent
Sample Conc. {mg/Kg) l Conc. (mg/Kg) Recovery*
TNT
Control 1 10 91 | 91%
“Control 2 10 | 87 87%
RDX With Nitrate Removal Step
Control 1 10 1 84 _B4%
Control 2 10 5.5 55%
RDX Without Nitrate Removal Ste
Controt1 | 10 | 82 - 82%
" Control 2 10 8.9 89%

* Percent Recovery =

Calculated Concentration * 100%

Actual Concentration

Replicate Analyses
Relative Percent Difference (RPD)

initial Replicate
Sample Result (ng/Kg) | Result (mg/Kg) RPD*
TNT

11- #4A 11.3 118 -3.99
11003 | 8.1 73 10.05

11-0-15 72.3 8.1 5.96
Control 9.1 87 517

RDX With Nitrate Removal Step
Control | 8.4 | 5.5 { 42.19
RDX Without Nitrate Removal Step

11-#3B 43.0 - 538 -22.23
11-0-06 30.3 40.1 - -27.78

11-0-10 68.0 562 18.91
~ Control 8.2 89 -8.07

* RPD = Initial Result - Replicate Result * 100

(Initial Result + Replicate Result) / 2

11QAE.XLS



EnSys Quality Assurance Summary
Umatilia, Batch 11, Day 0

Duplicate Analyses
Relative Percent Ditference (RPD)
Sample Duplicate
Sample Result (mg/Kg) | Result (mg/Kg) RPD*
INT
11-0-08 158 | 220 3278
11-0-10 | 16.3 238 | -37.86
11-0-15 723 69.4 415
RDX With Nitrate Removal Step
11-0-08 37.2 33.7 9.68
11010 | 401 | are | arw
11015 | 108 15.6 149.42
RDX Without Nitrate Removal Step
~ 11-0-08 62.6 54.8 13.33
11-0-10 | 680 | 543 | 2240
- 11-0-15 109 792 | 3189
* BRPD = initial Result - Duplicate Result * 100

(initial Resuit + Duplicate Result) / 2

DUPQAE.XLS



EnSys Quality Assurance Summary
SUBASE Bangor, Site D, Batch 1

Control Sample Recovery

Actual Calculated Percent
Sample Conc. (mg/Kg) | Conc. (mg/Kg) | Recovery*
TNT

Controlt | 10 | 91 |  91%

" Control 2~ 10 10.4 104%
RDX With Nitrate Removal Step

Control1 | 10 _ 5.9 _59%

" Control3 10 8.8 88%

* Percent Recovery =

Caiculated Concentration * 100%

Actual Concentration

(Initial Result + Replicate Result} / 2

Replicate Analyses
Relative Percent Difference (RPD)
initial Replicate
Sample Result {mg/Kg) | Result (mg/Kg) RPD**
TNT

01-02-20 101 98.5 2.51

~ Control ‘91 | 104 | -1333
RDX With Nitrate Removal Step

01-01-06 | <t <1 -

~ Control 58 88 © L3946
* RPD = initial Result - Replicate Result * 100

D1QAE.XLS



EnSys Quality Assurance Summary
SUBASE Bangor, Site D, Batch G H

Control Sample Recovery

Actual Calculated Percent
Sample Conc. (mg/Kg) | Conc. (mg/Kg)}| Recovery*
" TNT
Control 1 10 9.6 . 96%
"Control2 10 10.1 101%
RDX With Nitrate Removal Step
Controtl 1 10 7.4 74%
 Control3 | 10 72 2%

* Percent Recovery = Calculated Concentration * 100%

Actual Concentration

Replicate Analyses
Relative Percent Difference (RPD)

Initial Replicate
Sample Result (mg/Kg) | Result (mg/Kg) RPD**
TNT
- B-H-t <5 <5 -
B-H-11 | S | < L.
BG2 | T | s T o
BG4 | 265 283 | 22
Control 96 | 104 | -5.08
RDX With Nitrate Removal Step
B-H-4 <1 <1 -
 B-H-8 IS S T R
B-H-11 | <1 o
R e I DR -
“Controt | 74 | 72 7T 274’
*»* BPD = Initial Resuit - Replicate Result * 100

(Initial Result + Replicate Result) / 2

GHQAE.XLS



EnSys Quality Assurance Summary
SUBASE Bangor, Site D, Batch G and H

Duplicate

Relative Parcent Difference (RPD}

Analyses

Sample Duplicate
Sample Result {mg/Kg) | Result (mg/Kg) RPD*
TNT
B-H-6 <5 <5 -
B-H-13 <5 <5 -
B-G-2 <5 <5 -
RDX With Nitrate Removal Step

B-H-6 <1 <1 -
B-H-13 <1 <1 -
B-G-2 <1 <1 -
* RPD = Initial Result - Duplicate Result * 100

{Initial Result + Duplicate Result) / 2

GHDUPQAE.XLS



EnSys QA/QC Results
Crane NSWC, Trial Test

Control
Percent
Sample | Results | Recovery'
TNT
Control 1 9.1 91
Control 2 10.5 105
Controt 3 11.6 116
Control 4 98 98
Control 5 0.8 o8
Control 6 10.5 105
RDX
Control 1 6.1 61
Control 2 8.9 89
Control 3 9.5 95
Controi 4 8.9 89
Control 5 58 58
1 Control Limits = 70% to 130%
Replicate
Replicate
Sample Result Result RPD?
TNT
4-A2 124 116 6.7
5-A2 21 218 -33
5-B3 158 175 -10.2
8-A3 98 85 14.2
RDX
4-B3 2646 1827 36.6
5-A3 1012 636 456
5-B2 1819 1579 141
8-B1 966 1491 -42.7

Blank
Sample Resuit Color
TNT
Blank 1 <§ Clear
Blank 2 <5 Clear
Blank 3 <5 Clear
Biank 4 <5 Clear
Blank 5 <5 Clear
RDX
Blank 1 <1.1 Clear
Blank 2 1.9 Clear
Blank 3 <11 Clear
Blank 4 <1 Clear
Duplicate
Duplicate
Sample Result Result Factor’
TNT
4-B1 259 203 1.28
4-C3 214 116 1.84
5-B2 277 303 0.91
8-A2 132 152 0.87
RDX
4-B1 3208 2658 1.21
4-C3 2581 2603 0.98
5-B2 1819 1017 1.79
8-A2 1626 1338 1.22

2 QA/QC Limits = +/- 50

3 QAQC Limits =0.2to §

CEQA XLS
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