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COMMENT RESOLUTION ON THE INTERNAL DRAFT
TOXICITY REPORT
'FOR FULL SCALE OPERATIONS

Comments by: Chris Freeman, NSWC Crane EPD

GENERAL COMMENT: For future volumes of this report, please double side the
pages.

RESPONSE: Pages will be doubie-sided in future revisions to this report.

COMMENT 1: Executive Summary
(a) p. i 12 Rewrite the first sentence as follows, "... evaluation, a contro}

windrow was formed utilizing non- contamlnated so:l-éeon-t:el-mndmw}
chicken manure, and straw and subjected to similar windrow

composting activities."
(b) p. i 14 Rewrite the first sentence as follows, "... 50% mortality of the
sample...".

(c) p. i 116 Rewrite the first sentence as follows, "... sewage sludge may be
used in...".

(d) p. i 92 Rewrite the first sentence as follows, "The treated explosives
compound contaminated soil ..."

(e) p. it 2 Rewrite the last sentence as follows, "... considered acceptable

for use as a top &ressinrg soil or backfill for general land application.”

RESPONSE 1: The text has been revised with the exception of item d. Explosive
compound contaminated soil has been kept for consistency with
other documents issued for this site.

COMMENT 2: Acronyms and Abbreviations
Make the following corrections to the list:
1. Correct "Kcl" to be "KCI".
2. Add- "MK" — Morrison Knudsen

RESPONSE 2: The list has been revised.

COMMENT 3: p. 1-1 §1.0 A background section needs to be added describing the
contents and items monitored for windrow S-001 and the control
windrow. Describe the location of the non-contaminated used in
the control pile and include any analytical reports. Reference and
include the daily monitoring and sampling results as an appendix.
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RESPONSE 3:

COMMENT 4:

RESPONSE 4:

COMMENT 5:

RESPONSE §&:

COMMENT 6:

RESPONSE 6:

COMMENT 7:

RESPONSE 7:

COMMENT 8:

Background information describing the items monitored for windrow
S-001 is included in section 1.2. Additional information has been
added to section 1.2 to describe the control pile and reference the
analytical summary of the data now contained in Appendix C.

p. 1-1 §1.1.1 List the goals and acceptable levels that were to be
obtained by the Earthworm Toxicity Testing.

Additional information has been added to this section to provide the
results obtained during analysis and relate the results to the goals
of the earthworm toxicity.

p 1-1 §1.1.2 List the goals and acceptable leveis that were to be
obtained by the Microtox® Analysis.

Additional information has been added to this section to provide the
results obtained during analysis and relate the results to the goals
of the Microtox® analysis.

p. 1-3 §1.2 Y2 Reference the results of the borrow soil analysis and
include in the report.

The borrow source results are referenced in this section and have
been included in Appendix C.

p. 1-3 §1.2 Add paragraph or section on how S-001 and control
windrows operated daily (temperature, oxygen, moisture, etc.).
Include windrow daily sampling forms and explosive analysis

results.

This information has now been included in Appendices D through G
and referenced throughout the text appropriately.

p.2-182.1 11

(a) What procedure was followed to collect and ship the composted soil

used in the toxicity testing to the lab? Were all the cross sections
represented?

(b) Reference SOP and attach to the report. Spell out "SOP” (first time

listed).

(c) Need to state the age of the worms when received from the supplier.
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What is the average life span of a worm? Age of the worms when
received (shipping), 5 day stabilization period, and 14 day testing
cycle, so at the very least the worms were 20 days old.

(d) What type of water was used to saturate test media?

RESPONSE 8:

(a) The sampling procedure is described in the Full-Scale Operational
Plan (FS-OP), however, a general summary of the procedure followed
has been added to Section 1.2

(b) The SOP for Earthworm Toxicity is provided in the FS-QAPP. A
reference to that SOP has been included in this section. The term SOP
has been spelled out in the initial appearance of the term in the
document. Further reference to standard operating procedures has
been changed to SOP.

(c) The worms were at least 60 days of age upon receipt by the
laboratory. Additional information regarding the source of the worms
has been added. The life span of mature earthworms in the field is
quite short, often no more than a few months, aithough it has been
calculated that their potential longevity was 4-8 years. In culture,
individuals of Eisenia foetida have been kept for 4 V2 years.

(d) Information regarding the hydration of the soil samples and the
determination of the water holding capacity has been added to the
report. Deionized water is used to hydrate the test media to 75% of its
water holding capacity.

COMMENT 9: p. 2-1§2.2

(a) There were 15 test vessels used, shouldn't there be 15 test results in
the table? Please show the results from the different compost
concentrations. How many replicates of each sample were tested?
More explanation is needed here.

(b) What mortality rates in the control replicates is allowed for the test to
be considered valid?

(c) Describe exactly how the LC50 was calculated.

RESPONSE 9:

(a) In this study, five samples were collected to represent the various
window cross-sections and 15 test vessels were used for each sample.
Therefore, there are a total of 75 test vessels for the analysis of the
windrow. Additional test vessels were analyzed for both positive and
negative controls, and the analysis of the control windrow. Table 2-1
summarizes the data. Results of each test vessel are contained in the
raw data from the laboratory in Appendix A. A table has been added to
Appendix H, which further summarizes the laboratory data. An
additional explanation has also been added to the text.

(b) This information is contained in the FS-QAPP, however, additional
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information has been included in this section to demonstrate that the
control replicate mortality rate is acceptable for both positive and
negative controls.

(c) The LC50 is calculated using a computer program developed by C.E.
Stephans (Reference 3, SOP/SED/201 Page A-8 of Appendix G of FS-
QAPP) to compute the point and interval estimate for the earthworms.
The print-outs are included in Appendix A.

COMMENT 10: p. 2-2 §2.3 I3 Include pH charts and data in the report.

RESPONSE 10: The pH monitoring for the earthworm analysis is contained in
Appendix A, and a table summarizing the pH values is included in
Appendix H.

COMMENT 11: p. 2-3 §2.3 /4 Include temperature charts and data in the report.

RESPONSE 11:  The temperature monitoring for the earthworm analysis is contained
in Appendix A, and a table and chart summarizing the temperature
monitoring is included in Appendix H.

COMMENT 12: p. 2-3 §2.3 16
(a) Include potassium chloride testing charts and data in the report. Was
temperature, pH, etc. monitored for during this test?
(b) What percent of control organisms must survive for a test to be valid?

RESPONSE 12:

(a) Data for the potassium chloride tests {positive controls) including
temperature and pH monitoring are included in Appendix A of this
report. This laboratory data has now been summarized and tabulated
in Appendix H to further clarify the laboratory data.

(b) The objective of this test is to compare the LC-50 of the positive control
to an established 1.C-50 in order to demonstrate that the earthworms
for this test reacted similar to other earthworms. The LC-50 for the
positive control was 6,826 mg/L of KCI. This is comparable with the
published guideline of 6,340 mg/L of KCI, which verifies that the
earthworms reacted at similar sensitivities as other groups of
earthworms.

COMMENT 13: p. 2-4 §2.3 I8 In the first sentence, restate the objectives instead of
referencing.

RESPONSE 13: The text has been revised.
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COMMENT 14: p. 2-4 §2.4 What concentration of compost material is acceptable to
backfill or spread on the ground without having toxic effects? More

information is needed here.

RESPONSE 14:  Since the treated contaminated soil, which contained the highest
contaminant levels of explosives, meets the established objectives
of all the toxicity testing performed, all concentrations of compost
can be determined to be acceptable for use as backfill or spreading
on the ground as top-soil.

COMMENT 15: p- 3-1 §3.0 Reference SOP and attach to the report.

RESPONSE 15:  All laboratory SOPs have been included in the FS-QAPP.
Procedures specific to the Microtox® analysis are included in
Appendix G of the FS-QAPP. It would be redundant to include the
SOPs in this report. Therefore, a reference has been added.

COMMENT 16: p. 3-1§3.2
(a) Please show the results from the different compost concentrations.

How many replicates of each sample were tested? More explanation
is needed here.

(b) What mortality rates in the control replicates is allowed for the test to
he considered valid?

(c) Describe exactly how the EC50 was calculated.

RESPONSE 16:

(a) The results of various test vessels are provided in Appendix A. Five
concentration levels were tested for each sample. Concentrations of
0.00%, 5.625%, 11.25%, 22.5%, and 45.00% of contaminated compost
were analyzed at both 5 and 15 minutes. A summary table of the light
output for each concentration and each sample has been included in
Appendix H.

(b) The Microtox® analysis monitors the changes in light output from
luminescent bacteria as they are subjected to various concentrations of
treated soil. The bacterial bioluminescence is tied directly to cell
respiration, and any inhibition of cellular activity (toxicity) results in a
decreased rate of respiration and a corresponding decrease in the rate
of luminescence. The mare toxic the sample, the greater the percent
light loss. Mortality is not being monitored in the Microtox® analysis.
The validity of the test is monitored using blank ratios and correlation
coefficients of the linearity of the plot between the light output and the
concentration.
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(c) The EC-50 calculation is part of the proprietary Microtox® analysis. The
ECS50 is calculated using a computer program developed as part of this
method. Print-outs from the computer program are included in
Appendix A.

COMMENT 17: p.3-2§3.393
(a) Include method blank result charts and data in the report. Was
temperature, pH, etc. monitored for during this test?
(b) What percent of control organisms must survive for a test to be valid?

RESPONSE 17:

(a) Method blank results have been added to the detailed summary results
provided in Appendix H. The Microtox® analysis was performed
according to the SOP provided in Appendix G of the FS-QAPP that
does not require monitoring of pH or temperature during this 15-minute
test.

(b) The only control for the Microtox® analysis is the blank control. The
effectiveness of the blank is monitored using the biank ratio calculated
from the initial versus the final light output during the test. This value
needs to be greater than 0.75. Proof that this ratio has been met for all
blanks is contained in Appendix H.

COMMENT 18: p. 3-3 §3.4 What concentration of compost material is acceptable to
backfill or spread on the ground without having toxic effects? More
information is needed here.

RESPONSE 18:  Since the treated contaminated soil, which contained the highest
contaminant levels of explosives, meets the established objectives
of all the toxicity testing performed, all concentrations of compost
can be determined to be acceptable for use as backfill or spreading
on the ground as top-soil.

COMMENT 19: p.4-184.1
(a) Break down this section into §4.1.1 Salmonella Analysis and §4.1.2
Fecal Coliform Analysis (as done in §5.1).
(b) Reference each SOP and attach to the report.
(c) Remove spelling of "SOP".
(d) State the total number of tubes analyzed for each of the tests.
Salmonella (3x57); fecal coliform (4x57?)

RESPONSE 19:

(a) Section 4.1 has been divided as specified.
(b} All laboratory SOPs have been included in the FS-QAPP. Procedures
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specific to the Fecal Coliform and Salmonella analysis are in Appendix
G of the FS-QAPP. It would be redundant to include the SOPs in this
report, therefore, a reference to the SOP has been added.

(c) Text has been revised.

(d) Section 4.1.1 and 4.1.2 have been revised to include the number of
sampies analyzed.

COMMENT 20: p.4-1§4.2
(a) Please show the results from the different compost concentrations.
How many replicates of each sample were tested? More explanation
is needed here.
(b) What detection limits were used for the salmonella and fecal coliform
tests. Include the exact data values if available.

RESPONSE 20:

(a) The procedure for fecal coliform requires the lab to utilize the greatest
dilution that gives positive results in all five tests tubes, and then the
next two higher concentrations. Since all samples from windrow S-001
had undetectable levels of fecal coliform, there were no series present
that had positive results in al! five replicates of that concentration, For
the control windrow, positive results were obtained in the five replicates
and as a result the most probable number (MPN) was calculated
according to the formula in the SOP (Page A-33b, Appendix G, FS-
QAPP).

{b) The reporting limits are 3 MPN per 4 grams Solids for salmonella and
1000 MPN per gram Solids for Fecal Coliform. Values below the
reporting limit cannot be quantified.

COMMENT 21: p. 4-2 §4.3 11 In the first sentence, restate the procedures instead
of referencing.

RESPONSE 21:  Section 8 of the FS-QAPP is lengthy and very comprehensive to
restate in this report. Therefore, only a reference is made.
However additional information related to the procedures utilized in
the data verification has been added.

COMMENT 22: p. 4-2 §4.4 Please include a reason as to why the control windrow
exhibited a value higher than the acceptable limit.

RESPONSE 22:  The borrow source utilized for the control windrow was tested
initially for explosive compounds, volatile and semivolatile organic
compounds, pesticides, herbicides, and various metals to verify that
soil utilized for this study was not contaminated. The soil was not
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COMMENT 23:

RESPONSE 23:

COMMENT 24.

RESPONSE 24:

COMMENT 25:

tested for the presence of fecai coliform. Fecal coliform are
bacteria that live in the digestive tract of warm-blooded animals.
They are excreted in the solids waste of humans and other
mammals. The soil was not taken from an area populated by
residential housing, therefore human waste is not considered a
possible source. However, if the soil was taken from the surface of
a field visited frequently by ducks or other birds, this could lead to
the higher than expected ievels found in the control windrow.

p. 5-1 §5.1.1 Reference SOP and attach to the report.

All laboratory SOPs have been included in the FS-QAPP.
Procedures specific to the toxicity analysis are included in Appendix
G of the FS-QAPP. It would be redundant to include the SOPs in
this report, therefore, a reference to the SOP has been added.

p. 5-1 §5.1.2 Reference SOP and attach to the report.
All laboratory SOPs have been included in the FS-QAPP.
Procedures specific to the toxicity analysis are included in Appendix

G of the FS-QAPP. It would be redundant to include the SOPs in
this report, therefore, a reference to the SOP has been added.

p. 5-1§5.2

(a) Define "reporting limit". Is it the same as a detection limit?
(b) Reference where the analytical data can be found and attach to the

report.

(c) List the total number of samples analyzed

RESPONSE 25:

(a) Reporting limit is the lowest concentration that can be reliably achieved

within the specified limits of precision and accuracy provided in the FS-
QAPP. This level is usually five to ten times greater than the detection
limit which is the minimum concentration of a compound that can be
measured and reported with confidence that the analyte concentration
is greater than zero. This definition is consistent with the FS-QAPP
and laboratory SOPs provided in Appendix C of the FS-QAPP.

(b) The analytical data is included in Appendix B of this report. A

reference has been added to the text.

(c) Text has been revised to include total number of samples for each of

the leachability results.
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COMMENT 26: p. 5-5 §5.4 State the regulatory limits established. Why are all the
leachability limits in Table 5-1 N/A? What was the purpose of this

testing if no limits were set?

RESPONSE 26: The established regulatory limits are presented in Table 5-1,
Leachability Results. Only two explosive compounds,
Nitrobenzene and 2,4-Dinitrotoluene are characteristic compounds
in the Toxicity Characteristic Leaching Procedure (TCLP),
therefore, no leachability criteria exists for the other compounds.
The results of these two compounds are significantly less than the
regulatory level for TCLP analysis. All compounds that were
analyzed for TCLP and Synthetic Precipitation Leaching Procedure
(SPLP) demonstrate that leaching of the explosive contaminants
did not occur in either test.

COMMENT 27: p. 6-1 §6.0 Y1

(a) This entire section may have to be rewritten based on the values
established for toxicity, Microtox, Pathogen, and leaching testing as
stated in previous comments.

(b) Rewrite the first sentence as follows, "... bioremediated explosives

compound contaminated soil ..."

RESPONSE 27:
(@) The conclusions are consistent with the values for all analyses
performed for the toxicity testing.
(b) Explosive compound contaminated soil has been kept for consistency
with other documents issued for this site.

COMMENT 28: p. 6-1 §6.0 12 What concentration of compost material is
acceptable to backfill or spread on the ground without having toxic
effects? More information is needed here -- four pages of text,
surely cannot be condensed to one sentence.

RESPONSE 28:  Since the treated contaminated soil, which contained the highest
contaminant levels of explosives, meets the established objectives
of all the toxicity testing performed, all concentrations of compost
can be determined to be acceptable for use as backfill or spreading
on the ground as top-soil.

COMMENT 29: p. 6-1§6.0 4 Rewrite the last sentence as follows, "Because i the
compost does not ... acceptable for use as backfiil or a top

dmswg—for—umestneted—gsne:al—land-apqm soil in approved

land application locations.”
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RESPONSE 29: The text has been revised as specified.

OTHER CHANGES MADE AS A RESULT OF COMMENTS TO THE FS-QAPP
APPENDIX G DATED 2/12/99

Section 1.2 Additional information has been added regarding sampie containers
used for the collection of compost for earthworm toxicity analysis.

Section 2.1 Acclimation procedures used for the earthworms has been added
to the text. Additional information regarding testing vessels has also
been added to this section.

Section 2.2 Additional information has been added to describe the results and
contents of laboratory reference soil as well as the control soil from
the control windrow.
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EXECUTIVE SUMMARY

Explosive compound contaminated soil at NSWC Crane, Indiana, is being treated
through a composting bioremediation process. While treatment of the soil in this
process results in contaminant reduction to industrial use clean-up levels as established
by the U.S. EPA Region 5, the toxic effect of the treated soil, or compost, on the
environment is a concern. The result of this evaluation will be used in determining the
final disposition of the compost.

In order to establish a non-prejudicial evaluation, a control windrow was formed utilizing
non-contaminated soil, chicken manure, and straw and subjected to similar windrow
composting activities. Data obtained was used to provide a comparison between the
treated soil and the control windrow relative to the standards established by the
evaluation methodologies below.

Toxicity testing was performed to determine potential toxic effects that composted soil
may have on the environment. The windrow exhibiting the highest level of
contamination (S-001) from the initial four full-scale windrows was utilized in this study.
Environmental effects were evaluated using two toxicity methods: Earthworm and
Microtox® Toxicity; two pathogen tests: fecal coliform and salmonella; and two leaching
procedures: Toxicity Characteristic Leaching Procedure and Synthetic Precipitation
Leaching Procedure.

The Earthworm Toxicity analysis subjected earthworms, Eisenia foetida, to various
concentrations of compost to determine the concentration of compost that would result
in 50% mortality of the sample population (LC-50). The average concentration of
compost resulting in a LC-50 for the composted soil was higher than that obtained from
the control windrow. The conclusion from this analysis is that the composted explosive
compound contaminated scil is less toxic to earthworms than the compost from the
control windrow.

Microtox® analysis was used to evaluate the toxic effects of the composted soil on the
environment. The illuminance of marine bacteria, Photobacterium phosphoreum, was
measured to determine the concentration of compost which resulted in a 50% reduction
in the illuminance of the bacteria (EC-50). The results for the control windrow showed a
less toxic effect on the marine bacteria than the composted soil. Since there are no
federal guidelines established to evaluate the Microtox® results, it is interpreted that the
21% difference between the control windrow and the composted soil is comparable,
and acceptable to demonstrate that the composted soil is no more toxic than the control
windrow.

Pathogen analysis was performed based on specifications found in 40 CFR 503.32,
which state that sewage sludge may be used in land application if it meets established

NSWC Crane
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requirements for fecal coliform and salmonella analysis. The compost resulting from
full-scale biofacility operations is intended to be used for land application, therefore,

these same standards were applied to the compost. The results of all samples from
Windrow S-001 met the requirements for use in land application.

Leachability analysis showed no leachability of any SWMU-specific contaminants from
the treated soil. The results satisfactorily demonstrate that leaching of explosive
compounds would not occur in either a natural or sanitary landfill environment.

The treated explosive compound contaminated soil is suitable for reuse in accordance-
with 40 CFR 503.32 and does not contain leachable contaminants. In addition, the
results of the Microtox® and earthworm toxicity analysis demonstrate comparability
between the control windrow and explosive compound contaminated soil. The
bioremediated explosive compound contaminated soil is no more toxic than non-
contaminated soil which has been subjected to similar windrow composting activities.
Therefore, the composted soil should be considered acceptable for use as a top soil or
backfill for general land application.
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ACRONYMS AND ABBREVIATIONS

2A46DT 2-Amino-4,6-dintrotoluene
4A26DT 4-Amino-2,6-dinitrotoluene

°C degrees Centigrade
EC effective concentration
EPA U.S. Environmental Protection Agency
FS-OP Full-Scale Operations Plan for Soils Bioremediation Facility
FS-QAPP  Fuli-Scale Quality Assurance Project Plan
HMX cyclotetremethylenetetranitramine
KCI potassium chloride
LC lethal concentration
LCS laboratory control sample
LCSD laboratory control sample duplicate
MFA Mine Fill A
MS matrix spike
MSD matrix spike duplicate
mg/kg milligrams per kilogram
mg/L milligrams per liter
MK Morrison Knudsen
MPN most probable number
NSWC Naval Surface Warfare Center
PETN Pentaerythritol tetranitrate
- QAPP Quality Assurance Project Plan
QcC quality control
RDX cyclotrimethylenetrinitramine
RPD relative percent difference
SOP Standard Operating Procedure
SWMU Solid Waste Management Unit
SPLP Synthetic Precipitation Leaching Procedure
su standard unit
TNT 2,4 6-trinitrotoluene
TCLP Toxicity Characteristic Leaching Procedure
ug/L micrograms per liter
ug’/kg - micrograms per kilogram
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1.0
INTRODUCTION

1.1  PURPOSE AND OBJECTIVES

Full-scale operations of the Soils Bioremediation Facility began April 13, 1998 at the
Naval Surface Warfare Center (NSWC) Crane Division in Crane, Indiana. Acute toxicity
testing was performed on composted soil from Mine Fill A (MFA) to determine the toxic
affects of the composted soil on the environment.

This report summarizes the activities for the toxicity testing performed on the windrow
exhibiting the highest level of explosive compound contamination from the initiai ful-
scale loading. The testing is intended to examine potential toxic effects that composted
soil may have on the environment. These effects were studied using two toxicity
methods: Earthworm and Microtox® Toxicity; two pathogen tests: fecal coliform and
salmonella; and two leaching procedures: Toxicity Characteristic Leaching Procedure
(TCLP) and Synthetic Precipitation Leaching Procedure (SPLP). The purpose of this
evaluation is to demonstrate that contaminated soil compost from MFA is no more toxic
than uncontaminated soil subjected to similar windrow composting activities. An
uncontaminated soil compost windrow (control windrow) was formed during initial full-
scale activities to provide this comparison data.

1.1.1 Earthworm Toxicity

The objective of earthworm toxicity testing is to assess the acute toxicity of the
composted soil on earthworms. The goal is to determine if the treated contaminated soi
windrow is more or less toxic than uncontaminated soil from a borrow source which has
been treated in a similar manner. For this test, the lethal concentration (LC) of compost
was estimated to determine the concentration of compost which causes 50% mortality
of earthworms. This lethal concentration, referred to as the LC-50, was averaged for
five samples collected from Windrow S-001 and compared to the LC-50 for the control
windrow. The differences were then compared. LC-50 values for the treated compost
should be greater than LC-50 values of the uncontaminated soil to demonstrate
acceptable toxicity levels.

1.1.2 Microtox® Analysis

The objective of Microtox® toxicity testing is to assess the acute toxicity of the
composted soil on marine bacteria. The goal is to determine if the treated contaminated
soil windrow is more or less toxic than uncontaminated soil from a borrow which has
been treated in a similar manner. For this test, the effective concentration (EC) of
compost was estimated to determine the concentration of compost which causes a 50%
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decrease in the illuminance of the test organisms. This effective concentration, referred
to as the EC-50, was averaged for five samples collected from Windrow S-001 and
compared to the EC-50 for the control windrow to examine any variances in toxicity
from the composted soil compared to the control windrow. EC-50 values for the treated
compost should be greater than the EC-50 values of the uncontaminated soil to
demonstrate acceptable toxicity levels for the Microtox® analysis.

1.1.3 Pathogen Testing and Analysis

The objectives for pathogen testing were based on specifications found in 40 CFR
503.32, which pertain to the use or disposal of sewage sludge. These specifications
state that sewage sludge may be prepared for sale used for land application if the
sludge contains less than regulated amounts of fecal coliform and salmonella. The
composted soil is intended to be returned to the land, therefore these same standards
will be applied to the compost. Objectives for the density of fecal coliform in the
compost are less than 1000 Most Probable Number (MPN) per gram of dry solids on a
dry weight basis, and salmonella is less than three MPN per four grams of dry solids on
a dry weight basis.

1.1.4 Explosive Leaching Analysis

Two tests were performed to determine the leachability of Solid Waste Management
Unit (SWMU)-specific contaminants that were identified during initial excavation of the
soil used to create the windrow. The soil used to create Windrow $-001 was analyzed
for metals (EPA Methods 6010 and 7470), explosive compounds (EPA Method 8330),
and volatile organic compounds {EPA Method 8260) prior to excavation. Levels of site-
specific total metals and volatile contamination did not exceed any of the established
Industrial Use Cleanup Goals (Table 1-2 of the Quality Assurance Project Plan for Full-
Scale Operations (FS-QAPP) [MK, 1998a]) and therefore, further metal and volatile
analysis were not required during composting activities. However, additional testing
was required for explosive compound contamination during composting.

TCLP simulated the leachability of contamination expected in a sanitary landfill, while
SPLP simulated the leachabililty of contamination expected in a natural environment.
The values obtained from the analyses were compared to the limits of leachability for all
SWMU-specific contaminants.

1.2 SAMPLE COLLECTION

In this study, five samples were collected from Windrow $-001 on Day Last of
composting activities. Each cross-section was sampled at three locations and
composited to form a single sample for each of the five cross-sections as specified in
Section 3.0, Appendix G of the Approved Full-Scale Operations Plan for Soils
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Bioremediation Facility (FS-OP). Samples for Microtox®, Pathogens, TCLP, and SPLP
were all collected in 8 ounce glass jars. The sample for earthworm toxicity was
collected in a 1 galion unlined steel can as specified in the Final Draft Appendix G of
the FS-QAPP Dated 7/14/98. Subsequent comments by the EPA recommended
changing this container to a 3.5 gallon HDPE pail lined with two plastic bags. The
sample coilection had already been completed for MFA in the initially specified
containers. However, since the analysis started within 48 hours of sample collection,
there would be limited potential for metals to leach from the sample containers.
Therefore, it is our recommendation that the data for MFA is acceptable.

Windrow S-001 initially contained the highest explosive compound concentrations on
Day 0 of the treatment cycle. Cyclotetramethylenetetranitramine (HMX),
cyclotrimethylenetrinitramine (RDX), and 2,4, 8-trinitrotoluene (TNT) exhibited the
highest concentrations at levels of 156 milligrams per kilogram (mg/kg), 1,215 mg/kg,
and 122 mg/kg, respectively. Other contaminants present on Day O were 2-Amino-4,6-
dintrotoluene (2A46DT) at a level of 8.6 mg/kg and 4-Amino-2,6-dinitrotoluene
(4A26DT) at 15.3 mg/kg. This windrow was representative of the MFA SWMU and
represents the worst-case scenario for composted soil based on the selection criteria
utilized. Additional construction and operational details for Windrow $-001 are
contained in the Initial Batch Report [MK, 1998b]. Daily monitoring summary reports of
pH, temperature, water holding capacity, and oxygen are provided in Appendix E.

In addition to the five samples collected from the soil/compost blend from MFA, a
control windrow was constructed to provide comparison control samples. This small
control compost windrow was constructed during the first set of full-scale windrows
using the same amendment recipe as the full-scale windrow. Soil from a borrow
source, analyzed and documented as uncontaminated, and of similar soil
characteristics to the contaminated soil, was used to construct the control windrow of
approximately 10 feet x 10 feet x 5 feet high. Results of the borrow source material prior
to composting are contained in Appendix C. The control windrow was turned at the
same frequency as the full-scale windrow and monitored for temperature, oxygen, and
moisture content at the same frequency as the full-scale windrow. Daily monitoring
summary reports for these parameters are provided in Appendix D.

A single composite sample from the control windrow was collected after twenty-six days
of composting to provide background data for comparison and interpretation of toxicity
levels. The sample was collected from three sub-sections and composited to form a
single sample from the cross-section of the control windrow Toxicity data from samples
collected from the treated contaminated soil windrow were compared to the background
sample to determine if there was an increase in toxicity levels in the composted soil. In
addition, the control windrow was analyzed for explosives at the end of the cycle to
verify that there was no cross-contamination from other windrows. The end of cycle for
the control windrow was the same number of days that windrow S-001 was processed,
which was 26 days.
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2.0
EARTHWORM TOXICITY

The results of the Earthworm Toxicity Analysis are presented in this section as well as
recommendations based on the interpretation of this analytical data.

21 TESTMETHOD DESCRIPTION

Earthworm Toxicity analysis was performed at Aqua Survey, Incorporated using the test
organism, Eisenia foetida, supplied by Carolina Biclogical Supply Company. The
laboratory standard operating procedure (SOP) followed in performing the analysis is
included in the FS-QAPP Appendix G, page A-4. Adult earthworms which were greater
than 60 days of age were received at the laboratory in a healthy condition by overnight
delivery from the supplier. The earthworms were maintained by the laboratory in
artificial soil consisting of a mixture of sphagnum moss, clay and silica sand during the
five day acclimation period. The earthworm environment was kept at a temperature of
20 + 2 degrees Centigrade ("C), during which time the earthworms were fed with
Magic Worm Food® prior to use in this analysis. Feedings were documented on the
culture laboratory livestock record. After the five day stabilization period, the
earthworms were exposed to five concentrations of the compost mix. Exposure
concentrations were 6.25%, 12.5%, 25%, 50%, and 100%. The varying concentrations
of compost were prepared using a grinder to homogenize the appropriate quantity of
compost with artificial soil from the laboratory. Artificial soil was prepared from a
homogenous mixture of 10% sphagnum peat, 20% colloidal kaolinite clay, and 70%
grade 70 silica sand. Prior to initializing the test, the water holding capacity of the
compost was determined and the test media was hydrated with deionized water to 75%
of its water holding capacity.

For each exposure concentration, three testing vessels, each containing 200 grams of
compost and artificial soil were prepared (total of 15 test vessels). Ten earthworms
were placed in each testing vessel by sequential randomization where no more than
two earthworms were added into each vessel at a time. The vessels consisted of a one
liter cleaned canning jar with screw top lids with 1/16 inch diameter holes in the center
top for air. The 150 earthworms were exposed to the compost for 14 days in order to
permit a more accurate and complete assessment of the environmental impact of the
compost. The earthworms were evaluated at 7-day and 14-day intervals from project
initiation. The earthworms were not fed during the duration of the analysis.

2.2 TEST RESULTS

Each test vessel was analyzed separately at 7-day and 14-day intervals. Raw data
from the laboratory is provided in Appendix A. A detailed summary of each test vessel
result is provided in Appendix H. The three replicates from a single concentration were
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added together to determine a live count for the thirty initial worms subjected to the
concentration. Then using the five concentrations for a particular sample, the LC-50
was calculated for each sample. The five samples which were collected from the
various cross-sections were analyzed individually. The results of these cross-sections
for the earthworm toxicity analysis are summarized in Table 2-1. The values reported
represent the concentration of compost which resulted in the mortality of 50% of the
earthworms. Results for five samples collected from windrow S-001 have been
averaged to provide a representative value for the windrow and the results of the
control windrow have been provided for comparison.

In addition to the compost sample vessels, a positive control and a negative control was
analyzed to demonstrate that the earthworms for this test reacted similar to other
earthworms. The positive control utilized KC| as a reference toxicant. The LC-50 for
KCl was 6,826 mg/L which is comparable to the published guideline of 6,340 mg/L.

The negative control showed no mortality throughout the 14 day event which is less
than the 10% mortality rate permitted by the method.

| TABLE 2-1 EARTHWORM TOXICITY RESULTS (%)
Cross Cross Cross Cross Cross | Sample
Section | Section | Section | Section | Section | Average
3 5 7 9 11
7-day LC-50 for 34 .1 68.3 415 28.6 11.5 36.8
windrow S-001
7-day LC-50 for 16.5 16.5
Control Windrow
14-day LC-50 for | 29.3 61.9 34.9 27.3 11.5 33.0
windrow S-001
14-day LC-50 for 15.2 15.2
Control Windrow

2.3 DATA QUALITY CONTROL

All data from the earthworm toxicity analysis were verified, and at least 10% of the
samples were validated by Morrison Knudsen Corporation (MK) personnel per the

procedures outiined in Section 9.0 of the FS-QAPP [MK, 1998a]. Data from windrow S-

001 and the control windrow were compared with field and laboratory quality control
(QC) sampie data to assess its usability for supporting operational decisions. The
results of data verification and validation are presented in this section.
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Data associated with the earthworm toxicity were verified by reviewing chain-of-custody
forms, sample preservation records, analytical hoiding times, requested turnaround
times, and sample data in comparison to analytical quality assurance objectives. In
addition, at least 10% of the samples were validated by performing a thorough review of
the analytical data utilizing laboratory analytical records to assess laboratory
performance in relation to the quality control criteria and procedural requirements. All
samples from windrow S-001 were received by the iaboratory in good condition (i.e.,
there were no broken containers, and custody seals were intact) and at a recorded
temperature of 4°C + 2°C. Samples from the control windrow were received at a
temperature of 12.5°C. This would not have significantly impacted the earthworm
analysis which is performed at a temperature range of 20°C to 298°C.

To monitor the conditions in which this analysis took place, the pH of the testing vessels
was monitored. Initially, and at the completion of the analysis, the pH of the testing
material was recorded. The pH of the compost samples ranged from 4.8 to 8.7
standard units (su) . Recommended test conditions for the earthworm are between 4
and 10 su. These vaiues are considered acceptable for the test organisms and are not
likely to have caused any adverse reactions. A detailed summary of the initial and final
pH values for the earthworm analysis is located in Appendix H.

The temperature of the testing vessels was monitored daily during analysis.
Temperatures did not show major fluctuations on any day of analysis, however
temperatures usually exceeded the recommended test temperature established for this
project by the end of the day. The laboratory recommended test temperature is 20°C +
2°C with fluctuation not to exceed more than 3°C on any day of analysis. The highest
temperature level recorded was 27.8°C. Although this temperature exceeded the
target temperature for this test, it is not believed to have affected the outcome of the
test since the test temperature for this methodology ranges from 20°C to 29°C [ASTM,
1995]. A detailed summary of the temperatures recorded during the analysis is located
in Appendix H.

The laboratory performed method blank, laboratory control sample (LCS) and replicate
analyses to evaluate accuracy and precision. A laboratory method blank was prepared
from the artificial soil prepared in the laboratory which was utilized as a dilutant to the
compost mixture. This blank was prepared and analyzed with the samples in order to
evaluate potential interferences from laboratory equipment as well as to determine if the
earthworms met established laboratory criteria. Two blanks were analyzed during this
test, one showed 0% mortality of the earthworms in the artificial soil and the other
showed 3% mortality. Both blanks were less than the 10% blank mortality rate defined
for this project. Results of the method blanks are acceptable for all analysis.

The LCS is a sample prepared in the laboratory, consisting of artificial soil spiked with
known amounts of target analytes which is processed through the same preparation as
field samples. In this analysis, potassium chloride (KCI) was used as a reference
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toxicant. The KCl was utilized as a positive control to evaluate the sensitivity of each
batch of organisms. Varying concentrations of KCi contaminated soil were prepared to
determine the LC-50 of the KCI| contaminated soil. The LC-50 for the KCl was
calculated to be 6,826 mg/L of KCI for both the 7-day and the 14-day testing period.
This value represents the concentration of KCl which results in 50% mortality of the
earthworms. This value is comparable with published guideiine of 6,340 mg/L of KCI, as
well as previous laboratory data and verifies that the earthworms reacted at similar
sensitivities as other batches of Eisenia foetida. Temperature and pH monitoring of the
KCI are provided in Appendix H. The accuracy of this LCS meets established
acceptance limits for this procedure.

The consistency between the three vessels created for each compost concentration
was evaluated to determine the precision of this analysis. Of the 31 replicates
performed, there were three replicates where inconsistent mortality was observed. In
these cases, two of the three vessels reacted similarly, however the third vessel
showed more than 50% difference from the first two vessels. Because of the random
approach used by the laboratory in storing the testing vials, it is highly unlikely that this
inconsistency is due to laboratory error and is likely attributable to the variabiiity of the
earthworms. However, this may have resulted in the inconsistent observation seen in
the dose responses, particularly for the sample collected from windrow $-001 at cross-
section 11. A linear correlation should be seen in the dose responses and the
observed mortality for the tests samples. This would be demonstrated by an increased
mortality as a higher concentration of compost is utilized to create the mixture for the
testing vessels. Most of the dilutions prepared exhibited this pattern of increased
mortality as the concentration of compost increased. However, the sample collected
from the cross-section 11 of windrow S-001 showed a varied mortality. After 14 days,
mortality of 100, 0, 87, 43, and 100% was observed in the 6.25, 12.5, 25, 50, and 100%
test concentrations, respectively. No explanation could be provided for this variable
dose response. The LC-50 resuits for this sample are the only values which have
levels lower than the control windrow. It is suspected that this value may be
erroneously low because of the varied mortality seen in the concentrations of compost
for this sample. However, the sample results were not rejected in order to show worst
case scenario, and when averaged with the other column sampies, the LC-50 value is
higher than the LC-50 for the control windrow.

The QC data demonstrate that analyses exhibit acceptable accuracy and precision
when compared to the project’s data quality objectives specified in Appendix G of the
FS-QAPP [MK, 1998a]. Acceptable values for both positive and negative controls as
well as consistent values between replicates demonstrates that project data quality
objectives have been met for the earthworm analysis. The data meets the data quality
objectives established for this project and are, therefore, considered usable to support
project decisions. :
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24 SUMMARY

The LC-50 for samples collected from windrow S-001 has been averaged to obtain an
LC-50 of 36.8% for the 7-day toxicity, and an LC-50 of 33.0% for the 14-day toxicity
level. The percent difference of less than 10% between these two values demonstrates
that the compost did not become more toxic as it aged. By comparing these values to
the results obtained for the control windrow, it is clear that the treated windrow is less
toxic than the un-contaminated borrow soil that has undergone windrow composting.
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3.0
MICROTOX® ANALYSIS

The results of the Microtox® Analysis are presented in this section as well as
recommendations based on the interpretation of this analytical data.

3.1 TEST METHOD DESCRIPTION

in this analysis, the marine bacterium Phofobacterium phosphoreum was exposed to
various concentrations of elutriate of compost mix for 15 minutes according the the
SOP in FS-QAPP Appendix G page A-11. The elutriate was prepared by adding 50
grams dry weight of compost to 500 ml of deionized water which was agitated in the
dark for 48 hours at 20+ 2°C. After agitation, the suspension was centrifuged and the
elutriate fraction was decanted and used to prepare the test solutions.

The organisms were obtained from Azur Environmental in a freeze-dried culture. The
organisms were reconstituted and maintained in a reagent well at a temperature of 5°C
for a period of less than two hours prior to analysis. During that time, volumes of
organisms were transferred to test cuvettes and acclimated to Mircotox® diluent at the
test temperature of 15°C for 15 minutes prior to test initiation. The test began as the
organisms were introduced to four elutriate test concentrations of 5.63%, 11.25%,
22.5%, and 45.0% and a blank. Observations of light output for each sample were
made five and fifteen minutes after test initiation using the Microtox® Model 500.

3.2 TESTRESULTS

The results of the Microtox® Toxicity Analysis performed by Aqua Survey, Inc. are
summarized in Table 3-1. The raw data from Aqua Survey is provided in Appendix A
and a detailed summary of all testing vessels has been provided in Appendix H. The
values reported represent the concentration of compost which resulted in a 50%
reduction in the light output of the marine bacterium Photobacterium phosphoreum.
Results for five samples collected from windrow S-001 have been averaged to provide
a representative value for the windrow. in addition, the results of the control windrow
have been provided for comparison.

3.3 DATA QUALITY CONTROL

All data from the Microtox® Toxicity Analysis were verified, and at least 10% of the
samples were validated by MK personnel per the procedures outlined in Section 9.0 of
the FS-QAPP [MK, 1998a]. Data from windrow S-001 and the control windrow were
compared with field and laboratory QC sample data to assess its usability for supporting
operational decisions. The results of data verification and validation are presented in
this section.
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l TABLE 3-1 MICROTOX® RESULTS (%)
Cross Cross Cross Cross Cross | Sample
Section | Section | Section | Section | Section | Average
3 5 7 9 11
5-minute 529 40.3 315 20.9 343 36.0
EC-50 for
windrow S-001
5-minute
EC-50 for 45.9 45.9
Control Windrow
15-minute 52.5 46.5 31.6 19.6 38.8 37.8
EC-50 for
windrow S-001
15-minute
EC-50 for >45 >45
Control Windrow

Data associated with the Microtox® toxicity were verified by reviewing chain-of-custody
forms, sample preservation records, analytical holding times, requested turnaround
times, and sampie data in comparison to analytical quality assurance objectives. In
addition, at least 10% of the samples were validated by performing a thorough review of
the analytical data utilizing laboratory analytical records to assess laboratory
performance in relation to the quality control criteria and procedural requirements. All
samples from windrow S-001 were received by the laboratory in good condition (i.e.,
there were no broken containers, and custody seals were intact) and at a recorded
temperature of 4°C + 2°C. Samples from the control windrow were received at a
temperature of 12.5°C which would not have significantly impacted the Microtox®
analysis which is performed at a temperature of 15°C.

Laboratory method blanks consisting of dilutant water were analyzed with each sample.
Blank ratios were calculated by dividing the initial biank reading by the blank reading at
the appropriate time interval. Blank ratios for the 5-minute interval ranged from 1.31 to
1.55. Blank ratios for the 15-minute interval ranged from 1.44 to 1.72. Results of the
blank ratio calculations is provided in Appendix H. These values demonstrate
consistent readings between analyses and also meet method criteria for blank ratios
which should be greater than 0.75.

The results of most of the Microtox® EC-50 values fell within the range of the test
concentrations. Concentrations up to 45% elutriate were analyzed during this analysis.
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The highest EC-50 value obtained was 52.9% which is 18% greater than the highest
concentration analyzed. The impact of this value which exceeded the concentration
range of this analysis is insignificant after examining the correlation coefficients for this
procedure. Correlation coefficients between concentration and light readings need to
be greater than 0.90 as required by the method. In this analysis, all correlation
coefficients were greater than 0.9770 indicating a linear correlation between
concentration and light readings that can remain linear beyond the highest
concentration analyzed. However, values were not extrapolated for the 15-minute EC-
50 value for the control windrow. An approximated value of greater than 45% was
reported by the laboratory. This approximated value is between 45% and 52%,
however, it can not be accurately quantified.

The quality control performed for the Microtox® analysis has met method requirements
for completion and acceptable precision for this analysis. The data meets the data
quality objectives established in Appendix G of the FS-QAPP [MK, 1988a] for this
project and are therefore, considered usable to support project decisions.

3.4 SUMMARY

The EC-50 for samples collected from windrow S-001 has been averaged to obtain an
EC-50 of 36.0% for the 5-minute toxicity, and an EC-50 of 37.85 % for the 15-minute
toxicity level. The percent difference of less than 5% between these two values
demonstrates that the compost did not become more toxic as it aged. It is important to
compare these values to the results obtained for the control windrow, which were
45.9% for the 5-minute toxicity and greater than 45% for the 15-minute toxicity. The
results for the control windrow showed a less toxic effect on the marine bacteria than
the fuil-scale operations compost. The percent difference between the control windrow
and windrow S-001 for the 5-minute Microtox® analysis is 21%. This value, however, is
based on limited data supplied from only one sample of the control windrow. Federal
guidelines have not been established for evaluating EC-50 values. The only
comparison which can be made is between the control windrow and the results from
windrow S-001. The 21% difference was considered insufficient to demonstrate
significant difference between the control windrow and the composted soil. It is our
opinion that these results are comparable, and acceptable to demonstrate that the
composted soil is no more toxic than the control windrow for this marine bacterium.
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4.0
PATHOGEN TESTING AND ANALYSIS

The results of the pathogen tests performed for this project are presented in this section
as well as recommendations based on the interpretation of this analytical data for both
salmonella and fecal coliform analysis.

41 TEST METHOD DESCRIPTION
4.1.1 SALMONELLA ANALYSIS

Salmonella analysis was performed according to the Pure Earth Environmental
Laboratory, Incorporated SOP located in Appendix G of the FS-QAPP. For the
salmonella analysis, each sample was prepared with three dilution series. Each dilution
consisted of a series of five replicate tubes for analysis for a total of 15 tubes for each
sample. Tubes were incubated for 24 hours in a water bath at 35.0°C after which time
they were examined for turbidity and/or gas production which would indicate a positive
result for salmonella.

4.1.2 FECAL COLIFORM ANALYSIS

Fecal Coliform analysis was performed according to the Pure Earth Environmental
Laboratory, Incorporated SOP located in Appendix G of the FS-QAPP. In the fecal
coliform procedure, four dilutions were performed and a series of five replicate tubes
were prepared for each dilution for a total of 20 tubes for each sample. Tubes were
incubated for 24 hours in a water bath at 44.5°C after which time they were examined
for turbidity and/or gas production which would indicate a positive result for fecal
coliform.

4.2 TEST RESULTS

None of the tubes analyzed for salmonelia or fecal coliform for windrow S-001 had
turbidity and/or gas production. The results for salmonella analyses were less than
three MPN per four grams of solid for both windrow S-001 and the controf windrow.

The value of the fecal coliform analyses were less than 1,000 MPN per gram of solid for
samples from windrow S-001 A positive value of 1,968 MPN per gram of solid was
obtained from the control windrow using the MPN calculation in the SOP on page A-33b
of Appendix G of the FS-QAPP. A summary of these results is shown in Table 4-1.

4.3 DATA QUALITY CONTROL

All data from the pathogen analysis were verified by MK personnel per the procedures
outlined in Section 9.0 of the FS-QAPP [MK, 1998a)]. Data from windrow S-001 and the
control windrow were compared with field and laboratory QC sample data to assess its
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usability for supporting operational decisions. The resuits of data verification are
presented in this section.

| TABLE 4-1 PATHOGEN ANALYSIS
Cross Cross Cross Cross Cross Sample
Section | Section | Section | Section | Section | Average
3 5 7 9 11
Salmonelia (MPN per 4 grams Solids)
Windrow S-001 <3 <3 <3 <3 <3 <3
Control Windrow <3 <3
Fecal coliform (MPN per gram Solids)
Windrow S-001 <1,000 | <1,000 | <1,000 [ <1,000 <1,000 <1,000
Control Windrow 1,968 1,968

Data associated with the pathogen analysis were verified by reviewing chain-of-custody
forms, sample preservation records, analytical holding times, requested turnaround
times, and sample data in comparison to analytical quality assurance objectives. All
samples from windrow S-001 were received by the laboratory in good condition (i.e.,
there were no broken containers, and custody seals were intact) and at a recorded
temperature of 4°C + 2°C. Samples from the control windrow were received at a
temperature of 12.5°C which would not have significantly impacted the salmonelia and
fecal coliform analysis which is performed at temperatures of 35.0°C and 44.5°C,
respectively.

An empty bottle shipped to the site and returned during sample transport accompanied
the sampies as a blank control to verify that contamination did not occur during
transport. Fecal coliform and Salmonella were not detected in the blank.

Other quality control testing performed for both pathogen tests include the analysis of
replicates through the use of dilution series. All replicates showed no presence of
salmonella or fecal coliform which demonstrates acceptable precision for this analysis.

4.4 SUMMARY

Pathogen tests were performed to evaluate the compost against "503 Class A" siudge.
The 40 CFR 503.32 has established standards for pathogenic bacteria in sewage
sludge for both salmonella and fecal coliform of less than 3 MPN per 4 grams dry solid
and less than 1,000 MPN per 1 gram dry solids, respectively. The treated compost has
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met the established criteria for salmonella and fecal coliform while the control windrow
showed an exceedence for the established fecal coliform standard. Because these
standards have been met, the composted soil should be considered for reuse and
application to the land similar to other sewage sludge material.

The control windrow in this study exhibited a value higher than the acceptable limit for
fecal coliform. The borrow source utilized for the control windrow was tested initialy for
explosive compounds, volatile and semivolatile organic compounds, pesticides,
herbicides, and various metals to verify that contaminated soil was not being utilized for
this study. However, the soil was not tested for the presence of fecal coliform. Fecal
coliform are bacteria that live in the digestive tract of warm-blooded animals. The soil
was not taken from an area populated by residential housing, therefore human waste is
not considered a possible source. Additionally, if the soil was taken from the surface of
a field visited frequently by ducks or other birds, this could lead to the higher than
expected levels found in the control windrow.
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5.0
EXPLOSIVE LEACHING ANALYSIS

The results of the explosive leaching analysis are presented in this section as well as
recommendations based on the interpretation of this analytical data. Two tests were
performed by Southwest Laboratories to demonstrate the leachability of explosive
compound contamination to the ground.

5.1 TEST METHOD DESCRIPTION
5.1.1 Toxicity Characteristic Leaching Procedure

TCLP extraction was performed to simulate leachability of explosive compound
contamination expected in a sanitary landfill. In this procedure, the composted soil from
Day Last was extracted with an extraction fluid equal to 20 times the weight of the
sample. The fluid was acidic, as specified in the laboratory Southwest Laboratories’
SOP, provided in Appendix G of the FS-QAPP on page A-41, and represents the
conditions which would be encountered in a sanitary landfill. Following the rotation of
the sample and extraction fluid for a period of 1842 hours in a rotator capable of 30+2
revolutions per minute, the liquid phase was removed through filtering. This extract was
analyzed for explosives by EPA Method 8330.

5.1.2 Synthetic Precipitation Leaching Procedure

SPLP extraction was performed to simulate leachability of explosive compound
contamination expected in a natural environment. This procedure used a comparable
volume of compost from Day Last and extraction fluid. The fluid used, as specified in
Southwest Laboratories’ SOP provided in Appendix G of the FS-QAPP on page A-41,
represents the conditions which would be encountered in a natural environment and is

. not as acidic as the TCLP extraction fluid. Following the rotation schedule as described
for TCLP extraction, the liquid phase of the SPLP extraction was also filtered. This
subsequent extract was analyzed for explosives by EPA Method 8330.

5.2 TEST RESULTS

The resulits of the TCLP and SPLP extracts analyzed for explosive compound
contaminants are summarized in Table 5-1. Raw data of the explosive analysis is
provided in Appendix B, and a detailed explosive concentration summary for windrow
S-001 and the control windrow are provided in Appendix G and F, respectively. No
explosive compound contaminant was detected above the reporting limit in both the
SPLP and TCLP extractions. Total analysis of the explosive compounds was also
performed for both windrow S-001 and the control windrow. Composite samples were
collected for explosive analysis as a composite of three sub-samples for each cross-
section of the windrow. . Windrow S-001 had five cross-sections, and therefore five
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TABLE 5-1 LEACHABILITY RESULTS
Average Concentration in | Concentration of | Leachability
Windrow S-001 Control Windrow Limit
Day Last Day Last
Compound TCLP SPLP Total Total TCLP/SPLP

(ug/l) | (ug/l) | (mg/kg) (mg/kg) (ug/L)

HMX 13.0U | 13.0U | 3.72 220U N/A
RDX ~ | 140U | 140U 11.8 1.20P N/A
TNB 7.30U | 7.30U | 0.31U 0.25U N/A
DNB 400U | 400U | 031U 025U N/A
TETRYL 100U | 10.0U | 0.81U 065U N/A
NB 700U | 700U | 032U 0.26 U 2,000
TNT 640U | 640U | 4.99 0.25U N/A
4A26DT 700U | 700U | 0.31U 025U N/A
2A46DT 120U | 120U | 0.31U 0.25 U N/A
26DNT 940U | 940U | 0.32U 0.26 U N/A
24DNT 570U | 570U | 0.31U 0.25U 130
2NT 120U | 120U | 0.31 U 0.25U N/A
4NT 8.00U [ 800U | 0.31U 025U N/A
3NT 790U | 790U | 0.31U 025U N/A
PETN 200U | 200U | 0.31U 0.25U N/A

Notes: U = non-detected
N/A = Not Applicable
P = greater than 40% deviation between primary and confirmation analysis

samples analyzed while the control windrow had only one composite sample analyzed.
All cross-section results were averaged to provide a single value for each explosive
compound for the specific windrow. One compound, RDX, was detected in the control
windrow at a concentration one order of magnitude below the industrial clean-up level.
RDX was not present in the Day 0 analysis of this windrow, however, the confirmation
analysis of this sample qualitatively indicated the presence of RDX. The confirmation
quantitation of RDX had a greater than 40% difference from the primary column, and
the value has been flagged accordingly. The sample could not be re-extracted within
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the analytical holding time to verify that laboratory contamination did not occur. Since
the Day Last sample collection time for the control pile was predetermined by the
duration of windrow S-001, and since RDX |evels are well below the clean-up level, the
sample was not re-collected in the field to verify the sampling technigue.

5.3 DATA QUALITY CONTROL

Data from the leachability analysis and sampling events were verified and at ieast 10%
of the samples were validated by MK personnel per the procedures outlined in Section
9.0 of the FS-QAPP [MK, 1998a]. Data was compared with field and laboratory QC
sample data to assess its usability for supporting operational decisions. The results of
data verification and validation are presented in this section.

The data were verified by reviewing chain-of-custody forms, sample preservation
records, analytical holding times, requested turnaround times, sample data in
comparison to QC data, and reporting requirements. In addition, at least 10% of the
samples were validated by performing a thorough review of the analytical data utilizing
laboratory analytical records to assess laboratory performance in refation to quality
control criteria, data quality objectives, and procedural requirements. All samples were
received by the laboratory in good condition (i.e., there were no broken containers, and
custody seals were intact) and at a recorded temperature of 4°C + 2°C.

Analytical results for the field blanks and equipment rinsates were evaluated to identify
potential sources of error introduced during sampling, transportation, and storage.
These field QC parameters were collected at the frequency required in Table 4-3 of the
FS-QAPP [MK, 1998a]).

Field blank sample results were evaluated to identify any sources of contamination in
the reagent grade rinse water and/or general atmospheric conditions in the field.
Reagent grade water (from the same source used for sampling equipment
decontamination) was poured into appropriate sampie containers to verify the water
source. Explosive compound contaminants of concern were not detected in the field
blank indicating that no cross-contamination occurred from the reagent grade water or
during shipping and storage.

The equipment rinsate blanks were collected by rinsing decontaminated sampling
equipment with reagent grade water, collecting the rinse water in appropriate sample
containers then submitting the rinse water for analysis. One rinsate blank was collected
for every twenty samples collected. Results were used to evaluate the effectiveness of
decontamination procedures in preventing sample cross-contamination. No explosive
compound contaminants were detected in the equipment rinsate blanks associated with
this sampling event. These results indicate that decontamination procedures have
been properly implemented to prevent cross-contamination.
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The laboratory performed method blank, sample matrix spike (MS), sample matrix spike
duplicate (MSD), surrogate, laboratory control sample (LCS), and laboratory control
sample duplicate (LCSD) analyses to evaluate laboratory accuracy and precision.

Laboratory method blanks were prepared and analyzed with the samples in order to
evaluate potential target compounds or interferences from laboratory glassware,
reagents, and/or solvents used in the preparation and analysis of samples. Laboratory
method blanks did not show the presence of any target analytes above the reporting
limits. Results of the method blanks are acceptable for all analyses.

The LCS and LCSD are samples prepared in the laboratory, consisting of clean soil or
water spiked with known amounts of target analytes which is processed through the
same preparation as field samples. Evaluation of the spike recoveries, and the
variability between the LCS and LCSD, gives an indication of analysis accuracy and
precision in a clean matrix. Laboratory control spike precision and accuracy results
were acceptable for all but one of the target analytes associated with leachability
samples. During the TCLP analysis, an elevated recovery of 149% for TNT was seen
in the LCS. TNT recovered within acceptabie limits in the LCSD. Because all of the
samples showed non-detectable levels of TNT in the TCLP extract, the data are not
adversely affected.

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

Surrogate spikes are known amounts of non-target compounds which are spiked into all
samples prior to sample preparation in order to evaluate the efficiency of the sample
preparation and analysis. Surrogate recoveries were generally acceptable for windrow
S$-001 samples. Two samples collected on Day 0 from the control windrow showed
chromatographical interferences on the instrument which has impacted the
quantification of the surrogate. Based upon the technical review of the chromatograms,
corresponding method blank, LCS, and MS data, it is believed that the samples were
prepared appropriately and that the variability of the recovery is due to these
interferences.

The QC data demonstrate acceptable accuracy and precision when compared to the
project’'s data quality objectives established in Appendix G of the FS-QAPP [MK,
1998a). The data meet the data quality objectives and are therefore considered usable
to support project decisions.
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54 SUMMARY

The explosive compound concentrations from the TCLP and SPLP extractions show no
leachability of any these SWMU-specific contaminants into the soil. The reporting
levels are significantly less than the regulatory limits, where established. These results
demonstrate that leaching of explosive compounds is not likely to occur in a natural or
sanitary landfill environment.
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6.0
CONCLUSION

Acute toxicity testing was performed on bicremediated explosives contaminated soil
from NSWC Crane to determine the toxic affects of the resultant composted soil when
in the environment. These effects were studied using two toxicity methods: Earthworm
and Microtox® Toxicity; two pathogen tests: fecal coliform and salmonella; and two
leaching procedures: TCLP and SPLP. Comparisons were made between a full-scale
operations windrow created with explosive compound contaminated soil and a control
windrow utilizing uncontaminated soil.

The earthworm toxicity analysis demonstrated that the contaminated, composted soil is
no more toxic than uncontaminated soit which has been subjected to similar composting
activities. The Microtox® results for the control windrow showed a less toxic effect on
the marine bacteria than the full-scale operations compost. However, federal guidelines
have not been established for evaluating Microtox® EC-50 values and the only
comparison which can be made is between the control windrow and the results from
windrow S-001. A 21% difference between the control windrow and windrow S-001 for
the 5-minute Microtox® analysis was considered insufficient to demonstrate significant
difference between the control windrow and the composted soil. These results are
comparable, and acceptable to demonstrate that the composted soil is no more toxic
than the control windrow for this marine bacterium.

The results of the two pathogen tests meet the specifications pertaining to the disposal
and use of sewage sludge for both fecal coliform and salmonella. Fecal coliform results
were less than 1,000 MPN per gram of solid and salmonella results were less than
three MPN per four grams of solid for all samples from windrow S-001. The results of
the leaching procedures show non-detectable levels of explosive compounds in both
the SPLP and TCLP extraction procedures which are less than the regulatory limits
when established for the SWMU-specific compounds.

The composting process has demonstrated that the bioremediation technology using
windrows is a safe and effective treatment alternative for detoxifying soil contaminated
with explosive compounds. The composted soil, over a period of time, should aflow the
re-establishment of plant and animal populations in land applications. The compost is
suitable for recycling and reuse in accordance with 40 CFR 503.32. Because the
compost does not contain leachable contaminants and the compost meets the same
requirements as sewage sludge, the composted soil should be considered acceptable
for use as backfill or a top soil in approved land application locations.
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MICROTOX, EARTHWORM TOXICITY AND PATHOGEN TESTING OF
SOIL/COMPOST MIX FOR PROJECT #4324-0009-07-35
(NSWC CRANE BIOFACILITY)

SUMMARY
Six (6) samples of soil/compost mix were received by this laboratory (ASI) for Microtox and

Earthwonm toxicity testing. A representative of each sample was shipped to Pure Earth
Environmental Laboratory, Inc. for pathogen testing. For microtox testing, test organisms

were exposed to four (4) concentrations of elutriate prepared by adding deionized water to.

the soil/compost mix. Earthworms were exposed to five (5) concentrations of the
soil/compost mix. Exposure concentrations used throughout this report and in all endpoint
calculations are nominal concentrations as percent elutriate for microtox testing or percent
soil/compost mix for the earthworm toxicity testing. Exposure concentrations were 5.63,
11.25, 22.5 and 45 percent and 6.25, 12.5, 25, 50 and 100 percent for the microtox and
earthworm test, respectively. Results for pathogen testing are reported as percent total solids
(dry weight). For salmonella sp. results are reported as per 4 grams total solids (dry weight)
and for fecal coli/biosolids results are reported as mpn per gram total solids. The results are
as follows:

Table 1: Summary of Results

AQUAR SURVEY, INC.

a

Sample Earthworm Microtax % Pathogen Testing O
D# Toxicity (%)
7-Day | 14-Day | Smin | 15min Salmonella Total Solid Fecal Coliform
LCy LCyw ECy | ECy (prdg) (% Dry W) (per g solids)
{mpn) (ropp)
Bio 12/14-5001-3 34.1 26.3 529 | 525 <3 76.6 <],000
Bio 12/14-5001-5 68.3 61.9 403 46.5 <3 783 <1,000
Bio 12/14-5001-7 41.5 349 315 316 <3 76.2 <1,000
Bio 12/14-5001-9 286 27.3 20.9 19.6 <3 73.9 <1,000
Bic 12/14-5001-11 115 11.5 343 388 <3 739 <1,000
Bio 12/14 Control 16.5 15.2 459 >45 <3 813 1,968

O
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II. INTRODUCTION

( The marine bacterium, Phorobacterium phosphoreum was exposed to concentrations of
elutriate of soil/compost mix or the soil/compost mix for 15 minutes and the earthworm
Eisenia foetidawas exposed to concentrations of a soil/compost mix forl4 days in order to
pertmit 2 more accurate and complete assessment of its environmental impact. In addition, the
density of fecal coliform and Salmonelia bacteria in the soll/compost mix was also determined.
Test organisms used for testing were chosen on the basis of their ecological importance. The
objectives of the test were:

1) To determine if acute exposure to concentrations of elutriate or soilli:ompost_
mix would adversely affect Photobacterium phosphoreum or Eisenia foetida.

2) If appropriﬁte, provide an estimate of the five (5) and 15 minute EC,, for
Photobacterium phosphoreum and seven (7) and 14-day LC,, for Eisenia
Joetida.

3) To confirm if pathogenic bacteria were killed during the compost process.

For the purpose of calculating or estimating an ECy, or LCy, a reduction in light levels or
mortalitywould serve as the requisite end point. For the purpose of confirming that
pathogenic bacteria were killed during the compost process, the density of fecal coliform and
saimonella bacteria would serve as the requisite end point.

( Im. TEST ADMINISTRATION
A Sponsor

. Morrison Knudson Corporation
1500 West 3rd Street
Cleveland, OH 44113-1406

B. Testing Facility

Biology

Aqua Survey, Inc.

499 Point Breeze Road
Flemington, NJ 08822

Pathogen
Pure Earth Environmental Laboratory, Inc.

7184 Worth Park Drive
Pennsauken, New Jersey 08110
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C. Dates of Experiment

Bio 12/14-5001-3 5/11/98 5/24/98 5/13/98 571398 C )
Bio 12/14-5001-5 5/11/98 5/24/98 5/13/98 5/13/98 ‘
Bio 12/14-5001-7 5/11/98 5/24/98 5/13/98 5/13/98

Bio 12/14-5001-9 5/11/98 5/24/98 5/13/98 5/13/58

Bio 12/14-5001-11 5/11/98 5/24/98 5/13/98 5/13/598

Bio 12/14 Control 5/20/98 5/24/98 5/22/98 5/21/98
D. Study Participants

Thomas Dolce

Amy Novotny

Robert Fristrom

G. Stephen Homberger
Michelle Thomas

York Terrell

IV. TEST AND CONTROL SUBSTANCES
A Test Substance

The soil/compost mix used in this test was received by Aqua Survey on May 11, and

May 20, 1998. Samples were received in coolers containing ice. The temperature of )
the environment in the cooler was 6°C, and 12.5°C, respectively. Two containers, (

a one-gallon steel can and an eight-ounce glass jar, were received from each location.

An additional sample, an eight-ounce jar, from each sampling location was shipped

to Pure Earth Environmental Laboratory, Inc. for pathogen testing. The one-gallon

and eight-ounce samples received by this laboratory (ASI) were used for the
earthworm and microtox testing, respectively. The samples were identified as follows

and assigned the following ASI sample numbers: -

Sample ID # AS] Sample ID #
Bio 12/14-5001-3 80885
Bio 12/14-5001-5 80886
Bio 12/14-5001-7 80887
Bio 12/14-5001-9 80888
Bio 12/14-5001-11 80889
Bio 12/14 Control 81036
t
o | | C
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B. Control Substance(s)

( Negative Control

Microtox: Diluent Control
Earthworm: Control Soll

C. Referencé Toxicant

_ Earthworm: Potassium Chloride (KCI)
V. MATERIALS ANDMETHODS

A Test System

The Microtox test system utilizes the marine bacterium, Phorobacterium
phosphoreum. These organisms were obtained from Azur Environmental, F.0.B,,
Carlsbad, California USA

The earthworms utilized in these tests were adult Eisenia foetida obtained from
Carolina Biological Supply Company, Burlington, North Carolina 27215-3398.

B. Source of Diluent/Control Soil

Microtox diluent is a 2% NaCl solution, used for diluting the samples and reagent.
All Microtox dijuent was obtained from Azur Environmental, Carisbad, CA_

The control soil used to dilute test soil samples for the earthworm toxicity test was
antificial soil prepared by this laboratory (ASI), and consisted of, by weight 10%
(approximately 2.5 mm screened) sphagnum peat moss, 20% colloidal Kaolinite Clay,
and 70% grade 70 silica sand.

C. | Acclimation Procedure

The Microtox Reagent (organisms) is a freeze-dried culture of a specially developed
strain of the marine bacterium, Photobacterium phosphoreum. One vial of reagent
contains roughly one hundred million test organisms. Organisms were reconstituted
in one mL of diluent, and placed in the reagent well with the temperature maintained
at 5°C. The sensitivity of the reagent remains essentially unchanged for 1-2 hours
after reconstitution at this temperature. A 10 uL volume of organisms was
transferred to each test cuvettes via a pipette and acclimated to Microtox diluent and
test temperature (15°C) for 15 minutes prior to test initiation. .
Earthworms were acclimated to test conditions (i.e. temperature and control soil) for
a minimum of five days prior to testing.

®
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D.

Diet

E. foetida was fed Magic Worm Food® during holding, and were not fed throughout
the duration of testing.

Apparatus and Test Conditions

The Microtox Toxicity Test was conducted using 8 Mode! 500 Microtox Unit.
Organisms were exposed in 2.5 mlL cuvettes containing 1 mL of test solution and the
test temperature was 15°C. ,

The Earthwoml Toxicity Test was conducted in one-quart canning jars with screw-
top lids with 1/16 inch diameter holes for air. The test was conducted under
continuous illumination, The test temperature was 22+2°C.

Preparation of Test Solution and Concentrations

The eiutriate used for Microtox testing was prepared by adding 50 grams dry weight
of test soil/compost mix to 500 mL of deionized water. Test samples were agitated
for 48 hours at 20+2°C in total darkness. Afier agitation was complete, the
suspension was poured into centrifuge bottles and centrifuged at approximately 4200
rpm for approximately 20 minutes. The elutriate fraction was decanted and used to
prepare the test solutions.

Test solution was prepared by adding appropriate volumes of elutriate to Microtox
diluent in test cuvettes. Test concentrations were 5.63, 11.25, 22.5, and 45.0%.

The concentrations for the Earthworm Toxicity test were prepared by determining the
moisture fractions and water holding capacity of the soil/compost mix as well as the
controV/diluent soil (e.g., artificial soil). Appropriate amounts of test soil were added
to artificial soil to prepare 700 grams of a geometric series of test soil concentrations
(e.g., 6.25, 12.5, 25.0, 50.0, and 100.0% dry weight.) An arntificial soil (only) control
was also prepared. All test concentrations as well as controls were homogenized
using a blender. After homogenization, 200 grams (dry weight) of each control and
test concentration was placed in each of three replicate vessels for each concentration,
at which time all replicate concentrations were hydrated to 75% of its respective
water holding capacity using deionized water.

Test Procedure
The procedures used for these test were based on accepted methodologies (1-4).
Observation for light output (bioluminescence) of the Microtox organisms were made

at five and fifteen minutes after test initiation. The test was initiated when the test
organisms were challenged with each of four test concentrations plus diluent control.

5
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% Observaton of earthworm survival was made on days seven and fourteen after test
r\ initiation. The pH of the soil was measured at test initiation on day 0 and upon test
termination, on day 14 in test concentrations in which organisms survived. The
temperature of the test room environment was measured cortinuously for the duration
of the test. The test started when ten test organisms were placed into each of three
replicate test and control vessels. In addition, ten organisms were placed into each
of three replicates for each of five concentrations of a reference toxicant (KCl) to
determine the sensitivity of the test organisms.

H EC,;, and LC,, Calculations

The Microtox system is most frequently used to find the effective concentration
(EC,,) of a sample at which the light output of the reagent is reduced by a specified
percentage (i.e., the EC,, is the effect concentration of a sample causing 8 50%
decrease in the Microtox Reagent light output under defined conditions of exposure
time). A computer program supplied by Microbics corporation (Azur Environmental)
was used to compute point and interval (Le., confidence interval) estimate of the EC,,
(see Appendix One).

A computer program developed by C.E. Stephans and ASTM was used to compute
point and interval (confidence) estimate of the LC,, for earthworms. The program
requires the following data: the concentration of the test substance; the number of
organisms exposed; and the number of organisms that died (see Appendix Two). In
(* this test, the LC,, is the concentration of test substance, calculated from

experimentally-derived mortality that is lethal to 50% of the test population during
continuous exposure over a specified period of time. '

V1. Test Results

The EC,, value for Microtox and LC,, value for earthworms and results for pathogen testing
are summarized in Table 1. Mortality and pH for the earthworm Toxicity Tests are
summarized in Tables 3-7. Raw data and EC,, calculations for the Microtox is presented in
Appendix One. Raw data and LC,, calculations for the earthworm test is presented in
Appendix Two. Data for the pathogen test is presented in Appendix Three.

VI. Test Validity
The following criteria for a valid test were met during the study:
A Mean survival for the earthworm controls was z 90%

B. No abnormal occurrences (i.e., laboratory accidents) that might have
influenced the outcome of the test were noted.

L
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Discussion

During Microtox testing, observation for light output was made at five and fifieen minutes.
Nothing noteworthy was observed.

Earthworms were observed for mortality at days seven and fourteen. A dose response was
observed for mortality for all test samples with the exception of sampie number Bio 12/14-
5001-11. After founteen days, 100, O, 87, 43, and 100% mortality was observed in the 6.25,
12.5, 25, 50, and 100% test concentrations, respectively. No explanation is provided for this
dose response. The pH of soil samples measured at test initiation and at day fourteen ranged
from 4.8 10 8.7. These values are considered to be acceptable for these organisms (1) and are
not likely to have caused any adverse effects. The temperature of the test room was recorded
continuously (hourly) for the duration of the test. On several occasions the temperature rose
above the test temperature of 2242°C, with the extreme being 27.8°C. Although this
temperature exceeded the target temperature for this test, it is not believed to have affected
the outcome of the test. Since the recommended test temperature for Eisenia foetida ranges
from 20-29°C (2).
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AQUA SURVEY INC.

Results of Toxicity Testing with Eisenia foetida

All tests were stocked with 3 replicates per concentration, 10 organisms per replicate.

Table 2: Standard Reference Toxicant Test Results: E. foetida
Initial/Final pH: 4.6/5.0

'a
58

Sample # 80890 7-day Total | 14-day Total
Concentration KCI Live Count | Live Count
Control 30 30
1250 ppm 30 30
2500 ppm 30 29
5000 ppm 29 29

.| 10000 ppm 0 0
20000 ppm 0 0
LC,, 6826.02 % 6826.02 %

Table 3: Results of Toxicity Testing with E foetida, Sample # 80885

Concentration Initial pH | Final pH | 7-day Total | 14-day Total
' Live Count | Live Count
6.25 % 4.9 6.6 30 30
12.5% 49 6.8 28 27
25% 5.4 7.2 29 29
50% 6.9 8.4 3 0
| 100 % 8.3 - 0 0
LC,, - - 34.09 % 29.25%

®
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Table 4: Results of Toxicity Testing with E. foetida, Sample # 80886

AGUA SURVEY. INC

Concentration Initial pH Final pH 7—fiay Total { 14-day Total ~
Live Count | Live Count
6.25% " 4.8 6.9 30 30
12.5% 5.0 6.5 30 30
25% 5.7 8.0 30 30
50 % 6.6 8.4 29 24
{100% 8.4 . 0 0
1Cy - - 68.26 % 61.92%
Table 5: Results of Toxici(y Testing with E. foetida, Sample # 80887
Concentration Initial pH Final pH | 7-day Total | 14-day Total
Live Count | Live Count
6.25% 5.7 7.0 29 27
12.5% 5.6 7.8 27 26
25% 6.2 7.8 27 27
50 % 6.7 8.3 10 10 d
100 % 84 - 0 0 '
LC, ~ - 41.46 % 3491 %
Table 6: Results of Toxicity Testing with E foetida, Sample # 80888 A
Concentration Initial pH Final pH 7-day Total | 14-day Total
Live Count | Live Count
6.25 % 50 6.8 30 29
12.5% 54 7.8 26 25
25 % 6.2 7.9 29 29
50 % 6.7 - 0 0
100 % 8.6 - 0 0
LCy - - 28.55 % 27.27%
/'\
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RQUR SURVEY, INC.

Ve
¢ Table 7: Results of Tosicity Testing with E. foerida, Sample # 30889
Concentration Initial pH Final pH 7-day Total | 14-day Total
Live Count | Live Count
6.25 % 55 - 0 _ 0
12.5% 5.9 * 30 30
125% 6.5 - 6 4
50 % 6.8 * 19 17
100 % 8.7 - 0 0
LCy - - 11.51% 11.51%
*pH not recorded
Table 8: Results of Toxicity Testing with E, foetida, Sample # 81036
Concentration Initial pH Final pH 7-day Total | 14-day Total
Live Count | Live Count
r Control 59 5.5 29 29
6.25% 5.8 58 30 29
125% 6.1 8.1 24 22
125 % 6.1 - 3 3
50 % 6.4 - 0 0
100 % 15 - 0 0
LCy . . 1648% | 1524%
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ROUR SURVEY, INC.

//
Results of Microtox Testing with Photobacterium phosphoreum
Table 9: Results of Microtox Testing
'| Sampie § Minute EC,, | 15 Minute EC,,
80885 52.85 % 52.49 %
80886 4031% 46.48 %
80887 31.53 % 31.55%
80888 20.86 % 19.56 %
80889 34.31% 38.80 %
81036 45.87% >45 %
® 11

ﬁ
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Raw Data: Microtox Testing
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Osmotic
Adjustment
— %
Sample ¢ I Lignt Reading Blank _f- A 1.3 t.5 | o .( | Lnitial
gy o o 93 66 121 | 4¢ | 6o |»
No - 06’25’ 5 minwte (1.5) ﬂ,"‘ . qq L{l ‘3"{ %7_. .(/2" b -
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Jdo sgn Rl - -
- Inisial (1,0) =2 Y 67| 62 | & r
res £ (FOFg T SO 47 |39 [ 3¢ 1 19 | pv
15 mimute (1,15) o 93 36 AL {9
Sample # Light Reading Biank J. 6 /0.3 227 o7 Initial
No ___ oz Initial (1,09 6 A | Fo 69 65 |
es v 96} % $ minwe (1.5) Y Y dT | 34 2 | J’/éq/”
LS minute (1,15) o 9 16 <17 15~
Sample # Light Reading Blank J 6 /.3 2 L. '’ o< Initial
No Inital (1.,0) $ & | 9 b SH |-
s v F0427 $ minute (1.5) LIS ¥ Qﬁﬂ 2 /! J’/“//f"
- 15 minute (1,15) o ( 3y YA o /4 09
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Darte Sample Collected: 52::/95 o fofpe Received: 7 /‘/" 57 fas ;l” Tested: _J7 /44/ 7

. 15 minute (1.18)

(‘6\

()




MICROTOX DATA REPORT
Basic Test
FILE: MRC.KS
$0¥¥S

Column 3
Test Time: 5 minutes Osmotic Adjustment:y
NUMBER "I0/IT CONC. CR/GAMMA % EFFECT
Contreol 63.00/ 64.00 c.0 0.6882 #
.1 66.00/ 47.00 - 5.6250 -0.034 =*
2 71.00/ 41.00 - 11.2500 0.1%2 # 16.1
3 66.00/ 34.00 22.5000 0.336 § 25.1
4 60.00/ 22.00 45.0000 0.877 § 46.7
CR = Control Ratio CORRECTION FACTOR = 0,.6882
# Used for calculations * Invalid data or controls

EC50 52.85 % (95% CONFIDENCE RANGE: 7.41 TO $377.18)

(NOTE: ECS0 is an extrapolated value.)

Signature TEST DATE:
TIME:
10
SILOPE = 1.0967
]
C . :
A
M
M
A
- i - IR . <
4
3 __ .
2 .ECS0
.10 - s "
10 100 CONCENTRATIOR 1000 10E4

ESTIMATING EQUATION: 1OG C = 0.8914 x LOG I' +1.7231
95% CONFIDENCE FACTOR: 7.13621 FOR ECS50
COEFFICIENT OF DETERMINATION: R"2 = 0.97757
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MICROTOX DATA REPORT
Basic Test
ILE: MKC.K15

olumn 3 30835 ~
est Time: 15 minutes Osmotic Adjustment:y ~/
NUMBER I0/IT CONC. CR/GAMMA % EFFECT
Control 93.00/ 57.00 0.0 0.6129 #
1 66.00/ 43.00 5.6250 -0.059 =*
3 66.00/ 32.00 22.5000 0.264 # 20.9
4 60.00/ 20.00 45.0000 0.839 # 45.6
CR = Control Ratio ) CORRECTION FACTOR = 0.6129
# Used for calculations + Invalid data or controls
C50 52.49 % (95% CONFIDENCE RANGE:15.08 TO %182.69)

(NOTE: ECS50 is an extrapoclated value.)

ignature TEST DATE:
TIME:
10
SIOPE = 1.4283
1 >crrr s e - <
4
3 .
.ECS50
2 .
.10 . - -
10 100 CONCENTRATION 1000 10E4

ESTIMATING EQUATION: 1LOG € = 0.6937 x LOG I' +1.7200
95% CONFIDENCE FACTOR: 31.48080 FOR ECS50
COEFFICIENT OF DETERMINATION: R"2 = 0.99077




MICROTOX DATA REPORT
Basic Test
FILE: MRC.KS

‘ Column 5 gOEE ¢
Test Time: 5 minutes Osmotic Adjustment:y
NUMBER -I0/IT CONC. CR/GAMMA & EFFECT
Control 72.00/ 50.00 0.0 0.6944 #
1 68.00/ 47.00 5.6250 0.005 *»
2 67.00/ 39.00 ~11.25%00 0.193 # 16.2
3 62.00/ 31.00 22.5000 0.389 # 28.0
4 61.00/ 19.00 45.0000 1.230 # 55.1
CR = Contrel Ratio ' CORRECTION FACTOR = 0.6944
# Used for calculations * Invalid data or controls
ECS0 40.31 % (95% CONFIDENCE RANGE: 9.51 TO %170.81)
Signature TEST DATE:
TIME:
10
SIOPE = 1.3356
L ¢
A
M
M
A
’ l > """"" _. 4 <
3 _ .
2 -EC50
.10 . * — "
10 100 CONCENTRATION 1000 10E4

ESTIMATING EQUATION: LOG C = 0.7342 X LOG I +1.6054
95% CONFIDENCE FACTOR: 4.23711 FOR ECS0
COEFFICIENT OF DETERMINATION: R°2 = 0.98064



MICROTOX DATA REPORT
Basic Test
FILE: MKC.K15
Column 5 RQregl

Test Time: 15 minutes Osmotic Adjustment:y &
NUMEBER I0/IT CONC. CR/GAMMA  § EFFECT
Control 72.00/ 45.00 0.0 0.6250 #
1 68.00/ 43.00 5.6250 ~0.012 *
2 67.00/ 36.00 +11.2500 0.163 # 14.0
3 62.00/ 29.00 22.5000 0.336 # 25.2
4 61.00/ 19.00 45.0000 1.007 # 50.2
CR = Control Ratio 2 CORRECTION FACTOR = 0.6250
§ Used for calculations * Invalid data or controls

ECS0 46.48 § (95% CONFIDENCE RANGE:11.66 TO %¥185.28)

(NOTE: EC50 is an extrapolated value.)

Signature TEST DATE:
TIME:
10
SIOPE = 1.3124
G .
A o
M
M
A
1 b L N - 4 <
—_ 3
2 .EC50
.10 . - -
10 100 CONCENTRATION 1000 10E4

ESTIMATING EQUATION: 10G C = 0.7514 x LOG T +1.6672
95% CONFIDENCE FACTOR: 3.98665 FOR EC50
COEFFICIENT OF DETERMINATION: R°2 = 0.98613




MICROTOX DATA REPORT
Basic Test
FILE: MEC.K5
Column 7 5CE 7

Test Time: 35 minutes Osmotic Adjustment:y
NUMEER I0/IT CONC. CR/GAMMA £ EFFECT
Control 64.00/ 44.00 0.0 0.6875 #

i 64.00/ 42.00 5.6250 0.048 =

2 70.00/ 39.00 .11.2500 0.234 % 19.0

3 69.00/ 29.00 - 22.5000 0.636 # 38.9

4 65.00/ 17.00 45.0000 1.629 §# 62.0
'CR = Contrel Ratio ) CORRECTION FACTOR = 0.6875

# Used for calculations * Invalid data or controls

EC50 31.53 & (95% CONFIDENCE RANGE:27.24 TO 36.51)

Signature TEST DATE:
TIME:
10
SIOPE = 1.3996
G —_—
A ———
M
M ek y——
A _ 4
B - L T R I R N N “.:_ <
3_-
73 )
.ECS50
.10 - . "
1 10 CONCENTRATION 100 1000

ESTIMATING EQUATION: 1LOG C = 0.7143 x LOG I' +1.4988
95% CONFIDENCE FACTOR: 1.15781 FOR EC50
COEFFICIENT OF DETERMINATION: R"2 = 0.99969



MICROTOX DATA REPORT
Basic Test
FILE: MEC.K1S .
Column 7 SO8S7

Test Time: 15 minutes Osmotic Adjustment:y \)
NUMBER I0/IT CONC. CR/GAMMA % EFFECT
Control 64.00/ 40.00 0.0 0.6250 #
1 64.00/ 39.00 5.6250 0.026 *
2 70.00/ 36.00 .11.2500 0.215 # 17.7
3 69.00/ 27.00 " 22.5000 0.597 #% 37.4
& 65.00/ 15.00 45.0000 1.708 # 63.1
CR = Control Ratio . CORRECTION FACTOR = 0.6250
# Used for calculations * Invalid data or controls

EC50 31.55 ¥ (95% CONFIDENCE RANGE:29.38 TO 33.88)

Signature TEST DATE:
s TIME:
10
SLOPE = 1.4942 _
G B :
A — /
H i
M b
A _ 4
l PR L R R R R NN IR RN I B _._— <
_ 3.
_ 2 .
_ .EC50
.10 - . -
1 10 CONCENTRATION 100 1000

ESTIMATING EQUATION: IOG C = 0.6692 x LOG I +1.4990
95% CONFIDENCE FACTOR: 1.07381 FOR ECS50
COEFFICIENT OF DETERMINATION: R"2 = 0.99993




MICROTOX DATA REPORT
Basic Test
FILE: MKC.K5

(" Ccolumn 9 nggg/

Test Time: 5 minutes Osmotic Adjustment:y
NUMBER I0/IT CONC. CR/GAMMA £ EFYTECT
Control 59.00/ 45.00 0.0 0.7627 #

1 58.00/ 38.00 '5.6250 0.164 # 14.1

2 59.00/ 29.00 2 11.2500 0.552 # 35.6

3 54.00/ 21.00 © 22.5000 0.961 # 49.0

4 54.00/ 11.00 45.0000 2.744 % 73.3
CR = Control Ratio ; CORRECTION FACTOR = 00,7627

$ Used for calculations

ECS50 20.86 § (95% CONFIDENCE RANGE:14.96 TO 29.07)

Signature TEST DATE:
: TIME: .
10
SLOPE = 1.2991
( G
A
M i
M
A e ———————
T l - I N LR R T T T S R N . <
.3
7.
T3 .EC50
.10 - . -
1 10 CONCENTRATION 100 1000

ESTIMATING EQUATION: 10G C = 0.7562 x LOG I’ +1.3192
95% CONFIDENCE FACTOR: 1.359413 FOR ECS0
COEFFICIENT OF DETERMINATION: R“2 = 0.98234



MICROTOX DATA REPORT
Basic Test
FILE: MKC.K15
Column 9 S73585§

Test Time: 15 minutes Osmotic Adjustument:y
NUMEER Io/IT CONC. CR/GAMMA % EFFECT
Control 59.00/ 41.00 0.0 0.6949 #

a 58.00/ 34.00 5.6250 0.185 # 15.6
2 59.00/ 27.00 .11.2500 0.519 # 34.1
3 54.00/ 18.00 " 22.5000 1.085 # 52.0
4 54.00/ 9.00 45,0000 3.169 # 76.0
CR = Control Ratio ) CORRECTION FACTOR = 0.6949

# Used for calculations
EC50 19.56 % (95% CONFIDENCE RANGE:16.56 TO 23.09)

Signature TEST DATE:
TIME:
10
SIOPE = 1.3350
G
A _ 4
M
M p—————
A ——
b - R R R A B L _.—5 <
2 .
1 .EC50
-10 . - -
1l 10 CONCENTRATICN 100 1000

ESTIMATING EQUATION: IOG C = 0.7456 X LOG I' +1.2913
95% CONFIDENCE FACTOR: 1.18087 FOR EC50
COEFFICIENT OF DETERMINATION: R"2 = 0.99536




MICROTOX DATA REPORT

FITLE: MRC.KS
(\ Column 11 5&5’37

Test Time: 5 minutes

NUMEER Io/IT

Control 6€2.00/ 40.00

52.00/ 36.00
60.00/ 33.00
55.00/ 23.00
54.00/ 14.00

bW N

CR = Control Ratio
# Used for calculations

Basic Test

Osmotic Adjustment:y

CONC. CR/GAMMA % EFFECT
0.0 0.6452 #
5.6250 -0.068 *
©11.2500 0.173 # 14.7
© 22.5000 0.543 # 35.2
45.0000 1.488 # 59.8

CORRECTION FACTOR = 0.6452
+ Invalid data or controls

EC50 34.31 % (95% CONFIDENCE RANGE:24.83 TO 47.41)

Signature TEST DATE:
. TIME:
10
SIOPE = 1.5524
C e
A
M
M
A —
- __ 4
. b - T R IR e <
__ 3 .
__ 2 .ECS0
.10 - . -
1 10 CONCENTRATION 100 1000

ESTIMATING EQUATION: 10G C = 0.6433 x ILOG I' +1.5354
95% CONFIDENCE FACTOR: 1.38172 FOR ECS50
COEFFICIENT OF DETERMINATION: R“2 = (0.99870



MICROTOX DATA REPORT
Basic Test
FILE: MKC.R15
Column 11 Jpgx 9

Test Time: 15 minutes Osmotic Adjustment:y
NUMEER IO/IT CONC. CR/GAMMA £ EFFECT
Control 62.00/ 36,00 0.0 0.5806 #

1 52.00/ 33.00 5.6250 -0.085 *
"2 60.00/ 30.00 .11.2500 0.161 # 13.9
3 58.00/ 22.00 " 22.5000 0.452 # 31.1.
4 54.00/ 14.00 45,0000 1.240 # 55.3
CR = Control Ratio ’ CORRECTION FACTOR = 0.5806
# Used for calculations * Invalid data or controls

ECS0 38.80 $ (95% CONFIDENCE RANGE:36.73 TO 40.98)

Signature TEST DATE:

10
SIOPE = 1.4711

B Y Q
..|||
I||
g
I

1 , P R A R IR A R S B RN SN I e <
_ 3 )
_2 .EC50
.10 == . -
1 10 CONCENTRATION 100 1000

ESTIMATING EQUATION: 1LOG C = 0.6797 x IOG I’ +1.5888
95% CONFIDENCE FACTOR: 1.05632 FOR ECS50
COEFFICIENT OF DETERMINATION: R"2 = 0.99997




FILE: MKC.K5
Control X/0 2 (

(T Test Time: 5 minutes

MICROTOX DATA REPORT
Basic Test

Osmotic Adjustment:y

NUMBER Io/IT CONC. CR/GAMMA ¥ EFFECT
Control 58.00/ 43.00 0.0 0.7414 #

1 54.00/ 40.00 5.6250 C.001

2 56.00/ 38.00 11.2500 0.093 # 8.

3 - 54.00/ 30.00 . 22.5000 0.334 # 25.1

4 57.00/ 22.00 45.0000 0.921 # 47.9

CR = Control Ratic

# Used for calculations

CORRECTION FACTOR = 0.7414

EC50 45.87 ¥ (95% CONFIDENCE RANGE:20.83 TO %100.99)

(NOTE: ECS0 is an extrapolated value.)

*+ Invalid data or controls

ESTIMATING EQUATION:
95% CONFIDENCE FACTOR:

COEFFICIENT OF DETERMINATION:

IDG C = 0.6006 x LOG I' +1.6615

2.20175 FOR ECS50
R"2 = 0.99535

Signature TEST DATE:
TIME:
10
SIOPE = 1.6573
G
( A
M
M
A
_ 1 Dece v e e e e <
._ 4 -
-3 _ .
.EC50
2 .
.10 . - -
10 100 CONCENTRATION 1000 10E4



MICROTCX DATA REPORT
Basic Test
FILE: MKC.EK15
Contrel RICS &

Test Time: 15 minutes Osmotic Adjustnent:y { ‘)

NUMBER 10/IT CONC. CR/GAMMA % EFFECT

Control 58.00/ 39.00 0.0 0.6724 #
2 54.00/ 38.00 5.6250 ~0.044 *
2 56.00/ 36.00 _.11.2500 0.046 *
3 54.00/ 29.00 . 22.5000 0.252 0.0
4 57.00/ 20.00 45.0000 0.916 0.0

CR = Control Ratio ‘ CORRECTION FACTOR = 0.6724

* Invalid data or controls

ECS0 IS GREATER THAN HIGHEST CONCENTRATION

Signature ' TEST DATE:
TIME:

ot A i e




- Appendix Two

Raw Data: Earthworm Toxicity Testing
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CHAIN OF CUSTODY RECORD
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ASI, INC.
SAMPLE RECEIVING FORM
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ASI, INC.
SAMPLZ RECEIVING FORM
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E. foetida 14 day LC50 test 98-164

Position conc | ASI No | Code |
82/ control | 80850 0.1

8 5i | *| 0.2

(" K] | * 0.3
- 71 1250 ppm | * 1.1
22 1 * 1.2

31 1 * 1.3

35 2500 ppm b 2.1

29| * 2.2

43 | 2.3

60| 5000 _ppm * 3.1

57 ] 3.2

7 5| bei 3.3

59 10000 ppm * 4.1

19 * 4.2

26 | 4.3

62| 20000 ppm 5.1

17 > 5.2

86 — gr 5.3

6 6.25% 8088 6.1

38 * 6.2

55 * 6.3

90/ 12.5% * 7.1

81 # 7.2

67 | * 7.3

70 25% | * 8.1

56| bed 8.2

37 o] 8§.3

- 34/ 50% b 9.1
( %5 * 9.2
28| Cl 9.3

821 100% * 10.1

32 bl 10.2

8l | 10.3

50 6.25% 80886 11l.21

-’ 23 - * 11.2
B9 | 11.3

10/ 12.5% * 12.1

21 12.2

69| 12.3

48 25% ] 13.1

4| *| 13.2

93 * 13.3

13| 50% ] 14.1

27 C 14.2

51 * 14.3

53] 100% = 15.1

2 ] 15.2

68 — * 15.3

33| 6.25 80887 16.1

74 o 16.2

30 + 16.3

i 150 12.5% * 17.1
) 77 * 17.2
('-1 40 hsi 17.3
. 871 25% ] 18.1
79 * 18.2

| 39 * 18.3




{ Posltion Congc’ | 51 No | Code
36 50% | hai! 19. 1
) 16l J *) 19.2
] 25 | * 19.3
39 100% * 20. 1
54| *] 20.2
B8 20.3
73] 6.25% 80888 21.1
ER *| 21.2
84 *| 21.3
41 12.5% *, 22
—t hod 22.2
72 223
7l 25% . 23 .1
83 | . &3.2
44 w 23.3
80 50% * 24.1
18 * 24.2
24 L 24.3
58 100% G 25.
78 *| 25,2
- 9 25.3
52| 6.25% B0BBY 26. 1
11 26.3
42 26.3
66] 12.5% 27 .1
47 27.2
20 27.3
14| 25% 28.
64 28.2
65 28.3
76/ 50% 29.1
12 29.2
S 29,3
R 46 100% 30.1
63 30.2
61 30.3

E. foetida 14 day LCSO test 58-164

et b e P 1 = e




E. foetida 14 day job # 98-164

‘

. Position Conc Sample
1l 0.00 BlO36i
1 * l
3 ¥ ;
16 6.25
13 *
4| *x;
Si 12.50
&i x|
17 *
18| 25.00!
12| *
5 *1
7 50.00
10 ™
14 *
2l 100.00
15
- 8




PERCENT MOISTURE & EYGROSCQPIC CORRECTION FACTOR
BENCHSHEET
Balance #: W, / + Calibration 7 Yes __ No __ Client: ag -1 (at{—Q
Drying Oven: Hedel 40 Temperarure: 105C¢ . Job# __G¥ -lby
Sampis # P Weaghs \g) Wa ampe - Air Dry Samps Ferrt Ovan Dy Semwd Owan Dy % Mot HMCF=
' P Wegm () -P-Wﬁs,w i--«-u!;-\l'-‘ul Smmpis Weign ~ pm (2} :

AQUA SURVEY, INC

18s5es™ | 668~ | M2 oL | 7&.0 ' // 2005 7

50¢86 | T4 ¥kl 29110 / | 24 .0~ R /
203871 668 - 12709 / , / ai-4 /
go828 | esy |6y 8| /  |216./ / 24.6 4 /
5082891 C1-G laewn T | / 2232,3 |/ 2091/
S0850 Log.3 | 1397 & 22¢.([ |/ 2:08 1

|

l
|
!
I

1
l
|
|

Percent Moisture = [wer weight + pan (g) - 2nd oven drv wejght + pan (e)] x 100

[wet weight + pan (g) - pan]

== Hygroscopic moisture correction factor =

2 ven drv

air dry sample (g)




Determination of Water Holding Capacity
of Soils and Sediments

Inical Dry Wt () Funnel Wi () Toal W (p Waer added (ml) Funpel Wt, Water bolding
4 after 3 hy. capacity
ASL#
A B c D __E_ F
e soa 0.6 [ 270.6 100 3321 72
foesc| 412 .7 | 20,7 (00 137.2 | g0
Gogs2] /16 }7/:3 22/-5 102 3352| 637
Sogse| LA (20,8 | 2%.¥ 203 | 356.8] 36D
§oe%7| 4 126.% | 223 /70 | 34€-1| 1
Sosw| 10D 12/. & 2.6 /74 334.91 633
e 1
A )/:/ 5‘/13/7.:?

/]

—~

A = Dry weight of soil

B = Funnel weight inciuding wet filter paper

C = Toul weight of dry soil and funnel including weight of filter paper (A + B)

D = Volume of deionized water added to dry soil (A)

E-TMdeblofm:lwmining“tnﬂlﬁgrB-hm(A+B+C)

F = Waier holding capacity mlL/100g (E - O



Calcuiation of Hydration Water For Soil Tests Soil ASI # 80€EO
Just replace the soil characteristics and the concentrations
in the shaded areas and the spreadsheet will do the rest!

NOTE: Hydration Water is for 100 gm, adjust accordingly!!!

Water Holding Capacity of Test Soil =
Water Holding Capacity of Control Soil =
Moisture Fraction of Test Soil =
Mcisture Fraction of Control Soil =
Fraction of Hydration Needed =

(0.85 for lettuce, 0.75 for earthworms)

Concentration Series Needed - Hydration Water Needed (mL
ek percent 45
25 percent a5
12:5 percent 44
& percent 43
k percent 41
04, percent 37




Caiculaton of Hycration Water For Soil Tests Soil AS! 808<
Just replace the soil charactenstics and the concernitrations
- the snacded areas and the spreadsheet will do the rest!

NCTE: Hycration Water is for 100 gm. adjust accordingty!!!

3 mL/100 g
IF mL/100 g

g mi/100 g
¥ mL/100 g

Water Holding Capacity of Test Sail =
Water Holding Capacity of Control Soil =
Moisture Fraction of Test Soil =
Moisture Fraction of Control Soil =
Fraction of Hydration Needed =

(0.85 for lettuce, 0.75 for earthworms)

Hydration Water Needed (mL
45
45
44
42
39
33




Calculation of Hycration Water For Soil Tests Soii AS|
Just repiace tne soil charactenstics and the concentrations

in the shaded areas and the spreadsheet

will do the rest!

NOTE: Hydration Water is for 100 gm. adjust accordingly!!!

Water Holding Capacity of Test Soil =
Water Holding Capacity of Control Soil =
Moisture Fraction of Test Scif =
Mpoisture Fraction of Control Soil =
Fraction of Hydration Needed =

{(0.85 for lettuce. Q.75 for earthworms)

=5 percent
% percent

Hydration Water Needed (mL
45
44
43
41
36
26

D
)



~

~o Ty

Caiculaucr ¢f Hyoraticn Water For Soil Tests Soil ASI Yo% v
iace the soi charactenstics and the concentrations
M the shaged areas andg the screacsneet will e the rest!

NOTE Hycration Water is for 100 gm. adjust accordingty!!!

Water Heicing Capacity of Test Scil =
Water Heicing Capacity of Centrof Soil =
Meisture Fraction of Test Scil =
Moisture Fractcn of Centrof Soil =
Fracticn of Hydraticn Needed =

(0.85 for lettuce. C.75 for earthworms)

ntraticn Series Needed Hydration Water Needed (mL

Conce
oS} percent 45

g,

: percent 45

Y, percent 45

3 percent 44

i -___3, percen: 43
percert 4ac



- -
-

Cajcutlation cf Hyaration Water For Saif Tests Soil ASI <9
@us: reclace ‘he soil characteristics and the concentrations
n the shagec areas anc the spreacsheet will 4o the rest!

NOTE Hydration Water is for 100 gm. adjust accordingly!!!

Water Helding Capacity ¢f Test Soii =
Water Holding Capacity cf Cantral Soii =
Moisture Fraction of Test Soil =
Meisture Fraction of Control Soil = -
Fraction of Hydration Needed =

(0.85 for lettuce, C.75 for earthwoims)

Concentrahor* Series Needed Hydration Water Needed (mL
; 45

45
44
43
41
37




Calcuiatior of Hyaratior Water For Sgii Tests
JUS! renigce the scil characienstics and the concentrations
Cec erezs and the spreadsneet will do the rest!

NOTZ! Hycraton Water is for 100 gm. adjust accordingly!!

Water Hoiding Capacity of Test Soii =
VWater Heiding Capacity of Control Soii =
Maisture Fraction of Test Scit =
Meisture Fracticn of Contro! Soii =
Fraction cf Hydration Needed =

(C.E5 for lettuce. C.75 for sarthworms

Concentration Series Needed Hydration Water Needed (mlL
j sl percent 45
Didb; percent 45

_____ percemnt 45
percent a4
percernt 42

3} percent 39



' . AQUA SURVEY, INC
PERCENT MOISTURE & HEYGROSCOPIC CORRECTION FACTOR

BENCHSHEET
Balance #:1  ficifus, y-/20Y Calibration ? Yes __ No _._/ Client: M EC_
Drying Oven: pglrﬁz ¥ &¢_ Temperature: 0355 Job # _FF-rEy

Percent Moisture = [wer wejght — g) - v weight + 2)] x 100
[wer weight + pan (g) - pan]

*= Hygroscopic moisture correction factor = 2nd ov g
air dry sample (g)



Determination of Water Holding Capacity
of Soils and Sediments

Initisl Dry Wt. {g) Funnel Wi, (g) Towl Wt () Water added (ml) Funnel Wt. Water holding
after 3 hs. capacity
ASI #
A B c D E F
S /03 /Mj 799 I 1779 QLA Lot 2600 | kO
K
!
i
v/
pd

/.

/

A = Dry weight of soil

B = Funnel weight including wet filler paper

C = Towl weight of dry soil and funne] including weight of fiiter paper (A + B)

D = Volume of deionized water added to dry soil (A)

E = Total weight of funne| containing wet soil after 3-houns (A + B + C)

F = Water holding capacity ml/100g (E-O)




Client: M K

Job # i‘?'—/ag

AQUA SURVEY, INC.

Test Start Date:

Organism:

C

Test D

Chamber #

1 .

2

3

4

5

6

7

8

9

10

11

12 :

13 ¢.¢ 8’7 4%, L A
” LeS” L — | 46 L T0 L=
s s¢ 178 4] Q 2
> L-F —_ /0 — —
- /0 - —
s 67 1" | 10| O —
19 L4 75 ;;S-_‘ |
120 N4 Lo AT

Date T Jﬁf/f&/ﬂ’ ﬂv 3 | < A7
Initials Py | el [T

O wr—s Coloma )t s




AQUA SURVEY, INC.

Chent: M KC . Test Start Date: /9‘2
L Job #: 9 a4 -/6 ?/ Organism: L. foefida
Test ID Initial pH | Final pH Initial Live | 7 Day Live | 14 Day
Chamber # ' Count | Count - Live Count
21 5.6 ¢S 10 (O 14
{22 - 10 X0 1
23 4 o ] &,? 16 1d /0
| 24 : lo.. | —
25 _ 16 Q
26 10 —
27 y X% q 9
28 )g.’_Z,L_ 4}%"1'3,'7' /0 l O
29 ! 10 10 a
30 52176 ja | 1% i
L_ 31 /6 10 %
32 10 -
33 10 \0 /4
- 34 OLg | —— A2 — |
35 /4 ]gﬁ-::” 10
R (.7 183 g | A9 | 10
37 .Y 1 7.2 /d /o /0
38 19 | so 14
39 9.9 — /10 —
40 - /8 3 Z
Date ' y/e)) 22 HP 5§ | s07/78™
Initials (AT f| Yo |07
@ m sTHp wfu._a Colymn b1 3’/.; W5y 4’: ’

C




AQUA SURVEY, INC.

Clien: _M KT Test Start Dare: S/ &
Job #: 95-16 ?’ Organism: E. foerida
Test ID Initial pH | Final pH Initial Live [ 7 Day Live | 14 Day
| _gl;ax_nber # : e Count B Count Live Count
141 10 g 7
a2 10 0
43 ’ /o |10 /D
44 14 |0 (D
45 /D L Q
46 g7 — [0 M—
47 ' /10 10 (O
48 10 | O 10
43 (.2 7.8 10 g < .
50 /0| 10 /s
51 /0 | Q A
52 y/)) —
53 10 —
54 10 —
55 /14 10 10
56 0 19 Q
57 ) /0 10 [0
58 /0 — '
59 /0 - |
Date s/3/9¢ | W "’73_7[?3
Initials Ccfhahrl Dl (07




AQUA SURVEY, INC.

Client: MK & Test Start Date: \5_’/"3 / Y
Job# _9e~-ILY Organism; E. foerida

Test ID Initial pH | Final pH Initial Live | 7 Day Live | 14 Day

Chamber # Count =C2L.t_;xt Live Count

61 1 -

62 /O —_—

63 /0 —

64 /0 —

65 /6 | 9 &

66 /0 {0 /16
187 49 | £.8 ] 1p |V 9

68 10 _—

69 /0 /o [ O

70 /0 10 1O

71 /0 10 /D

72 Wi q 9

73 /© | /D q

74 w |9 g
KL 16| [0 16

76 3 _—

77 o | 10 g

78 10 — .
|79 /0 q cf[

80 —

Date S'//\B/ 9817 Ebo \“ fé‘%&'

i ghlanfptt o w10 7




Test Start Date:

Organism:

AQUA SURVEY, INC.

Ininal pH { Final pH

14 Day

Live Count
e —————

12

-

143

(D

{0

0

oA

ql

28]

[0

100

Date

3/

1 \\}

Initials

/A9 Ol




AQUA SURVEY, INC.

Client: M HC Test Start Date: ‘)})&Z/gﬂ
r Job # qg'fbd’ Crganism: . foet
Test ID Initial pH | Final pH Initial Live | 7 Day Live | 14 Day
Chamber # : Count b Count Live Count
1 9 | 53521 /o y G
2 2.5 /0 0 N—
3 3 10 O 1D
4 S.& | sgq | 10 10 10
5 6.1 . 1D 0 —
: 6| g.olb | Jo - ¥ 7
7 6. )0 D —_
8 /O 0 -
9 10 + /
10 258 | Jo 0 —
C 11 | /o o - | /D
12 A 3 3
13 /O 10 >,
- 14 . /O 0 —
115 /O 0 —
16 /0 10 9
17 10 {0 X
18 10 D —_
19 |
20
Date Sl | offoy | B | B8 | sy
Initials s N Ll A U




Recorder ID: 7004062 Deployment #: 40 Interval:
Startf 05/13/98 14:12:22 Recover: 06/08/98 13:40:00
Description: Job #98~164 E. foetida 15 day LC50 test and SRT

1 hour

State: Deployed

Overall Summary

Data File: 7004062.040

Temperature Extremes: 27.8 C 22:12:22 05/19/98
20.3 ¢ 19:12:22 05/31/98

* Over Temperature Window .

Time: 0 days 00:00:00

# of Samples: 0O
v Under Temperature Window

Time: O days 00:00:00

# of Samples: 0
Paily Summary

Date # Samples Min Temp Max Temp ¢ # Under Window # Over
05/13/98 9 22.3 23.3 0 :
05/14/98 24 20.8 24.3 0
05/15/%98 24 22.8 27.3 0
05/16/98 24 23.3 26.3 0
05/17/98 24 23.3 23.8 0
05/18/98 24 22.8 27.3 0
05/19/98 24 23.8 27.8 0
05/20/98 24 23.8 27.8 0
05/21/98 24 24.3 27.3 0
05/22/98 24 22.8 25.3 0
05/23/98 24 21.8 24.8 0
05/24/58 24 22.8 25.3 (¢}
05/25/98 24 23.3 27.3 0
05/26/98 24 24.3 27.8 0
05/27/98 24 23.3 27.3 0
05/28/98 24 21.8 27.3 0
05/29/98 24 22.3 27.3 )
05/30/98 24 20.8 24.8 0
95/31/98 24 20.3 23.8 0
J6/01/98 24 21.8 25.3 0
06/02/98 24 21.8 26.3 o
06/03/58 24 21.3 25.8 0
16/04/98 24 20.8 25.8 )
)6/05/98 24 21.8 27.8 0
06/06/98 24 22.8 24.8 2]
)6/07/98 24 22.3 24.3 0
16/08/98 14 21.8 23.8 0

ITnstrument Data

Jate/Time Temp C Date/Time Temp C Date/Time Temp C

J5/13/98

15:12:22  22.8 16:12:22 22.8 17:12:22 22.8 18:12:22
9:12:22  22.8 20:12:22 22.8 21:12:22 22.8 22:12:22
13:12:22 23.3

Samples:
Min/Max Window:

623
-39/ 87¢C

O

Window

<

DO0OO0OODODO0O0O00O00O0O0OO00DOD0O0000O00000O0

Date/Time Temp C

22.3

530



Recorder ID: 7004062 Deployment #: 40 Interval: 1 hour Samples: 623
Start: 05/13/98 14:12:22 Recover: 06/08/98 13:40:00 Mins/Max Window: -39/ g7¢
Description: Job #98-164 E. foetida 15 day LC50 test and SRT

~ate: Deployed
g/Time Temp C Date/Time Temp C Date/Time Temp C Date/Time Temp C

L./14/98
00:12:22  22.8 01:12:22 22.8 02:12:22  22.3 03:12:22 21.8
04:12:22 21.3 05:12:22  21.3 06:12:22  20.8 07:12:22 20.8
08:12:22  20.8 09:12:22 21.3 10:12:22  20.8 11:12:22  21.3
12:12:22  21.3 13:12:22  21.8 14:12:22 22.3 15:12:22 22.3
16:12:22 22.8 17:12:22 22.8 18:12:22  22.8 19:12:22  23.8
20:12:22  24.3 21:12:22  24.3 22:12:22 24.3 23:12:22  24.3
05/15/98 -

T 00:12:22 24.3 01:12:22  24.3 02:12:22 23.8 03:12:22 23.8
04:12:22  23.3 05:12:22 23.3 06:12:22  23.3 07:12:22  23.3
08:12:22  23.3 08:12:22 23.3 10:12:22 22.8 11:12:22 22.8
12:12:22 23.3 13:12:22  23.8 14:12:22 23.8 15:12:22  24.3
16:12:22 24.3 17:12:22  24.3 18:12:22 24.8 19:12:22 25.8
20:12:22  26.8 21:12:22  27.3 22:12:22  27.3 23:12:22 27.3
05/16/98
20:12:22  26.3 01:12:22 25.3 02:12:22 24.8 03:12:22 24.3
24:12:22  23.8 05:12:22 23.8 . 06:12:22 23.8 07:12:22 23.8
08:12:22  23.8 09:12:22 23.8B 10:12:22  24.3 11:12:22  24.3
12:12:22  24.8 13:12:22 24.8 14:12:22 24.8 15:12:22 24.3
16:12:22  24.3 17:12:22 23.8 18:12:22 23.8 19:12:22 23.3
20:12:22  23.3 21:12:22 23.3 22:12:22 23.3 23:12:22  23.3

(f '17/98

.12:22  23.8 01:12:22 23.8 02:12:22 23.8 03:12:22 23.8
04:12:22  23.8 05:12:22 23.8 06:12:22 23.8 07:12:22  23.3
)8:12:22  23.3 09:12:22  23.3 10:12:22 23.8 11:12:22 23.8
12:12:22  23.8 13:12:22  23.8 14:12:22 23.8 15:12:22  23.8
16:12:22  23.8 17:12:22  23.3 18:12:22  23.3 19:12:22 23.3
10:12:22  23.3 21:12:22  23.3 22:12:22 23.3 23:12:22  23.3
05/18/98
00:12:22  23.8 01:12:22  23.8 02:12:22  23.3 03:12:22  23.3
14:12:22  23.3 05:12:22  23.3 06:12:22 22.8 07:12:22 22.8
J48:12:22  23.3 09:12:22 23.3 10:12:22 23.3 11:12:22 23.3
12:12:22  23.8 13:12:22 23.8 14:12:22  24.3 15:12:22 24.3
6:12322  24.8 17:12:22 24.3 18:12:22 24.3 19:12:22  25.3
0:12:22  26.3 21:12:22 26.8 22:12:22 27.3 23:12:22 27.3
n5/19/98
0:12:22  26.8 01:12:22 26.8 02:12:22 26.3 03:12:22 26.3
vd:12:22  25.8 05:12:22 25.8 = 06:12:22 25.8 07:12:22 25.3
08:12:22  24.3 09:12:22 23.8 10:12:22 23.8 11:12:22 23.8
2:12:22  24.3 13:12:22 24.8 14:12:22 25.3 15:12:22 25.3
6:12:22  25.3 17:12:22 25.3 18:12:22 25.3 19:12:22 26.3
20:12:22  26.8 21:12:22  27.3 22:12:22 27.8 23:12:22 27.8
5/20/98
~112:22 27.3 01:12:22  26.8 02:12:22 26.8 03:12:22 26.3

(f..12:22 26.3 05:12:22 25.8 06:12:22 25.8 07:12:22 25.3

B:l2:22 24.8 09:12:22 24.3 10:12:22 23.8 11:12:22 24.3

2



Recorder ID: 7004062 Deployment #: 40 Interval: 1 hour Samples: 623
Start: 05/13/98 14:12:22 Recover: 06/08/98 13:40:00 Min/Max Window: -39, gvc
Description: Job #98~164 E. foetida 15 day LC50 test and SRT

State: Deployed
Date/Time Temp C Date/Time Temp C Date/Time Temp C Date/Time Temp C

12:12:22 24.8 13:12:22 24.8 14:12:22 25.3 15:12:22 25.3
16:12:22 25.3 17:12:22 25.3 18:12:22 25.3 19:12:22 26.3
20:12:22 27.3 21:12:22 27.3 22:12:22 27.8 23:12:22 27.8
05/21/98

00:12:22 27.3 Dl:12:22 26.8 02:12:22 26.8 03:12:22 26.8
04:12:22 26.3 05:12:22 26.3 06:12:22 26.3 07:12:22 25.8
08:12:22 25.3 09:12:22 24.8 10:12:22 24.3 11:12:22 24.3
12:12:22 24.3 13:12:22 24.3 - 14:12:22 24.3 15:12:22 24.8
16:12:22 24.8 17:12:22 24.3 18:12:22 24.3 19:12:22 24.8
20:12:22 25.3 21:12:22 25.3 22:12:22 25.3 23:12:22 24.8
05/22/98

00:12:22 24.8 01:12:22 24.3 02:12:22 24.3 03:12:22 23.8
D4:12:22 23.8 05:12:22 23.8 06:12:22 23.8 07:12:22 23.3
08:12:22 23.3 09:12:22 23.3 10:12:22 23.3 - 11:12:22 22.8
12:12:22 22.8 13:12:22 22.8 14:12:22 22.8 15:12:22 22.8
1€6:12:22 22.8 17:12:22 22.8 18:12:22 23.3 19:12:22 24.3
20:12:22 24.8 21:12:22 25.3 22:12:22 25.3 23:12:22 25.3
05/23/98

00:12:22 24.8 01l:12:22 24.3 02:12:22 23.8 03:12:22 23.3
04:12:22 22.8 05:12:22 22.3 06:12:22 21.8 07:12:22 21.8
08:12:22 22.8 09:12:22 23.3 10:12:22 23.8 11:12:22 24.3
12:12:22 24.8 13:12:22 24.8 14:12:22 24.8 15:12:22 24.8 -
16:12:22 24.8 17:12:22 24.3 18:12:22 24.3 19:12:22 23.8 \“)
20:12:22 231.8 21:12:22 23.8 22:12:22 24.3 23:12:22 24.3
05/24/98

00:12:22 23.8 0l:12:22 23.8 02:12:22 23.8 03:12:22 23.3
D4:12:22 23.3 05:12:22 22.8 06:12:22 22.8 07:12:22 22.8
08:12:22 23.3 09:12:22 23.8 10:12:22 24.3 11:12:22 24.8
12:12:22 24.8 13:12:22 24.8 14:12:22 24.8 15:12:22 25.3
16:12:22 25.3 17:12:22 24.8 18:12:22 24.3 18:12:22 24.3
20:12:22 23.8 21:12:22 23.8 22:12:22 24.3 23:12:22 24.3
05/25/98 . :

00:12:22 24.3 01:12:22 24.8 02:12:22 24.8 03:12:22 25.3
04:12:22 25.3 08:12:22 25.3 06:12:22 25.3 07:12:22 25.3
08:12:22 24.8 09:12:22 24.8 10:12:22 24.3 11:12:22 23.8
l2:12:22 23.8 13:;12:22 23.8 14:12:22 23.3 15:12:22 23.8
l6:12:22 23.3 17:12:22 23.3 18:12:22 23.8 19:12:22 24.8
20:12:22 25.8 21:12:22 26.8 22:12:22 27.3 23312:22 27.3
05/26/98 : '
00:12:22 26.8 01:12:22 26.8 02:12:22 26.8 03:12:22 26.8
04:12:22 26.3 05:12:22 26.3 06:12:22 25.8 07:12:22 25.8
08:12:22 25.3 09:12:22 24.3 10:12:22 24.3 11:12:22 24.3
12:12:22 24.3 13:12:22 24.3 14:12:22 24.8 15:12:22 24.8
16:12:22 24.8 17:12:22 24.8 18:12:22 25.3 19:12:22 26.3
20:12:22 26.8 21:12:22 27.3 22:12:22 27.8 23:12:22 27.3 )




Recorder ID: 7004062 Deployment #: 40 Interval: 1 hour Samples: 623
s;art§,0§/13/98 34:12:22 Recover: 06/08/98 13:40:00 Min/Max Window: -39/ g7¢
Description: Job #958-164 E. foetida 15 day LC50 test and SRT

“~te: Deployed

2/Time Temp C Date/Time Temp C Date/Time Temp C bDate/Time Temp C
0n/27/98
00:12:22 27.3 01:12:22 26.8 02:12:22 26.8 03:12:22 26.8
04:12:22 26.3 05:12:22 26.3 06:12:22 26.3 07:12:22 25.8
08:12:22 25.3 09:12:22 24.8 10:12:22 24.3 11:12:22 24.3
1l2:12:22 24.3 13:12:22 24.3 14:12:22 23.3 15:12:22 23.8
16:12:22 23.8 17:12:22 23.3 18:12:22 23.8 19:12:22 25.8
20:12:22 26.8 21:12:22 27.3 22:12:22 27.3 23:12:22 26.8
05/28/98 .
00:12:22 26.3 0l:12:22 26.3 02:12:22 25.8 03:12:22 25.8
04:12:22 25.8 05:12:22 25.3 06:12:22 25.3 07:12:22 23.B
0B:12:22 22.8 09:12:22 22.8 10:12:22 22.3 11:12:22 22.3
12:12:22 22.8 13:12:22 22.3 14:12:22 22.8 15:312:22 23.3
16:12:22 22.8 17:12:22 21.8 18:12:22 22.3 19:12:22 24.8
20:12:22 26.3 21:12:22 26.8 22:12:22 27.3 23:12:22 26.8
05/29/98
00:12:22 26.3 0l:12:22 26.3 02:12:22 26.3 03:12:22 25.8
04:12:22 25.8 05:12:22 25.8 06:12:22 25.8 07:12:22 24.3
08:12:22 23.8 09:12:22 22.8 10:12:22 22.3 11:12:22 22.8
12:12:22 23.3 13:12:22 23.3 14:12:22 23.8 15:12:22 24.3
16:12:22 23.8 17:12:22 23.3 1B8:12:22 23.8 19:12:22 26.3
20:12:22 26.8 21:12:22 27.3 22:12:22 27.3 23:12:22 26.8
(T 30/98
.12:22 24.8 01:12:22 23.8 02:12:22 23.3 03:12:22 22.8
04:12:22 22.8 05:12:22 22.8 06:12:22 22.3 07:12:22 22.3
08:12:22 22.8 09:12:22 23.8 10:12:22 23.8 ll:12:22 22.8
12:12:22 23.3 13:12:22 22.8 14:12:22 22.3 15:12:22 22.3
16:12:22 22.3 17:12:22 21.8 l18:12:22 21.8 19:12:22 20.8
20:12:22 20.8 . 21:12:22 20.8 -1 22:12:22 21.3 23:12:22 21.8
05/31/98
00:12:22 21.8 01:12:22 21.8 02:12:22 22.3 03:12:22 22.3
04:12:22 21.8 05:12:22 21.8 06:12:22 22.3 07:12:22 22.3
Dg:l12:22 22.3 09:12:22 22.8 10:12:22 23.8 11:12:22 23.3
12:12:22 23.8 13:12:22 22.3 14:12:22 21.8 15:12:22 21.8
1l6:12:22 21.3 17:12:22 20.8 ig:12:22 20.8 19:12:22 20.3
20:12:22 20.23 21:12:22 20.8 22:12:22 21.8 23:12:22 21.8
26/01/98
J0:12:22 22.8 01:12:22 23.8 02:12:22 24.8 03:12:22 24.8
04:12:22 25.3 05:12:22 25.3 06:12:22 25.3 07:12:22 24.3
08:12:22 23.3 09:12:22 22.8 10:12:22 22.3 11:12:22 21.8
Ll2:12:22 21.8 13:12:22 21.8 14:12:22 22.3 15:12:22 22.3
i6:12:22 22.3 17:12:22 21.8 18:12:22 22.3 19:12:22 23.3
20:12:22 24.3 21:12:22 24.3 22:12:22 24.8 23:12:22 25.3
16/02/98
(T"l2:22 25.3 01:12:22 24.8 02:12:22 24.8 03:12:22 24.23
12:22 24.3 05:12:22 24.3 06:12:22 23.8 07:12:22 23.3
1gil2:22 22.8 09:12:22 22.3 10:12:22 21.8 11:12:22 22.3

4



Recorder ID:
Start: 05/13/98 14:12:22
Description: Job #98-~164 E. foetida 15 day LC50 test and SRT

State: Deployed
Date/Time Temp C

12:12:22
16:12:22
20:12:22

06/03/98
00:12:22

04:12:22

0g8:12:22
- 12:12:22

16:12:22
20:12:22

06/04/98
00:12:22
04:12:22
08:12:22
12:12:22
16:12:22

20:12:22

06/05/98

00:12:22
04:12:22
08:12:22
12:12:22
16:12:22
20:12:22

06/06/98
00:12:22
04212:22
08:12:22
12:12:22
16:12:22
20:12:22

06/07/98
00:12:22
04:12:22
08:12:22
12:12:22
16:12:22
20:12:22

06/08/98B
Q0:12:22
04:12:22
D8:12:22
12:12:22

21.8
22.8
25.3

25.8
25.8
22.8
21.8
21.8
24.8

25.8
24.3
23.3
21.3
21.3
25.3

25.3
24.3
22.3
22.3
22.3
26.8

24.8
23.8
23.3
23.8
23.8
23.3

23.8
23.8
23.3
23.8
22.8
23.3

23.8
23.3
23.3
21.8

7004062

Deployment #: 40
Recover:

Date/Time Temp C

13:12:22
17:12:22
21:12:22

01:12:22
05:12:22
09:12:22
13:12:22
17:12:22
21l:12:22

01:12:22
05:12:22
09:12:22
13:12:22
17:12:22
21:12:22

01:12:22
05:12:22
09:12:22
13:12:22
17:12:22
21:12:22

01:12:22
0S5:12:22
09:12:22
13:12:22
17:12:22
21:12:22

01:12:22
05:12:22
09:12:22
Y3:12:22
17:12:22
21:12:22

0l:12:22
05:12:22
09:12:22
13:12:22

>

21.8
22.8
25.8

25.8
25.3
22.3

21.8..
21.8

25.3

25.3

24.3
22.8
21.3
21.8
25.8

24.8
23.8
22.3
22.8
22.3
27.3

23.8
23.8
23.8
23.8
23.3
23.3

23.3
23.3
23.3
23.3
22.3
23.3

23.8
23.3
22.8
21.8

Interval:
06/08/98 13:40:00

Date/Time Temp C

14:12:22
18:12:22
22:12:22

02:12:22
06:12:22
10:12:22
14:12:22
18:12:22
22:12:22

02:12:22
06:12:22
10:12:22
14:12:22
18:12:22
22:12:22

02:12:22
06:12:22
10:12:22
14:12:22
18:12:22
22:12:22

02:12:22
06:12:22
10:12:22
14:12:22
18:12:22
22:12:22

02:12:22
06:12:22
10:12:22
14:12:22
l18:12:22
22:12:22

02:12:22
06:12:22
10:12:22

22.3
22.8
26.3

25.8
25.3
21.8

~21.3

22.3
25.8

25.23
23.8
21‘8
20.8
23.3
25.8

24.8
232.8
22.3
22.8
24.3
27.8

23.3
23.8
23.8
24.8
23.8
23.8

23.3
23.3
23.8
22.8
22.8
23.8

23.8
23.3
21.8

1 hour
Min/Max Window: -39/ g7¢

Samples: 623

Date/Time Temp C

15:12:22
19:12:22
23:12:22

03:12:22
07:12:22
11:12:22
15:12:22
19:12:22
23:12:22

03:12:22
07:12:22
11:12:22
15:12:22
19:12:22
23:12:22

03:12:22
07:12:22
11:12:22
15:12:22
19:12:22

"23:12:22

03:12:22
07:12:22
11:12:22
185:12:22
19:12:22
23:12:22

03:12:22
07:12:22
1ll:12:22
15:12:22
19:12:22
23:12:22

03:12:22
07:12:22
11:12:22

22.3
24.3
26.3

25.8
24.3
21.8
21.3
23.8
25.8

24.8
23.8
21.3
21.8
24.8
25.8

24.3
23.3
23.3
21.8
25.8
27.3

23.8
2.8
24.3
23.8
23.3
23.3

23.8
23.3
24.3
22.8
22.8
24.3

23.8
23.2
21.8

)



AQUA SURVEY, INC.

CULTURE TSTRIBUTION FO
DATE : s/i3/ét

i/
TEST JOB#: gf - J.tf CLIENT: Mk C
TEST LOCATION: IN-LAB [ ¥ ] FIELD | )
TEST SPECIES: £ Loy tde
TOTAL NUMBER ORGANISMS TRANSFERRED: /300+

AQUA SURVEY, INC. CULTURE LAB INVESTIGATORS: ___CD

A. Q_RGAEISHS’

1. AST CULTURE/HOLDING UNIT: Worm fmcL\
2. RECEIVING LOG #: #0020 Crolics b syl
3. CULTURE LOG #: _ %%~ 0204
4. AGE/SIZE INFORMATION: cde [+5
B. HOLDING [ /\/ ] CULTURE | ] WATER PARAMETERS
1. TEMPERATURE: 4.5 <
2. SALINITY: 2
3. WATER SOURCE: s
c. CUSTODY & F
1. LIVESTOCK RELINQUISHMENT DATE: s/3/4
TIME: 1y e el
BY: S
2.  LIVESTOCK RECEIVING DATE: S/y/ek
TIME: /Y30 by
BY: ¥

3. CULTURE SUPERVISOR OR SENIOR TECH. INITIALS: _CD
romarks: _ < Held T~ o~y sihied S«AJj/ILno\-m'lc. cly /

jf‘ﬂ b musS ms'x-’-w’f
/ g




AQUA SURVEY, INC.

CULTURE AR S TON FO

DATE: 5;//3// ¢f o
TEST JOB#: SkT CLIENT: To bo~se

TEST LOCATION: IN-LAB [ Y ] FIELD [ ]
. TEST SPECIES: £ [aﬁe_»[__sji

TOTAL NUMBER ORGANISMS TRANSFERRED: [FO+

AQUA SURVEY, INC. CULTURE LAB INVESTIGATORS: )

A, ORGANISMS

1. ASI CULTURE/HOLDING UNIT: ormn Lome b

2. RECEIVING LOG #: G- 000 Coroline B3 5—'0,!/

3. CULTURE LOG #: _ Zf- 0263

4. AGE/SIZE INFORMATION: P RESS

B. HOLDING [ X ] GCULIURE [ ] WATER PARAMETERS

o ¥
1. TEMPERATURE: /9.5 °C \/
2.  SALINITY: rad
3. WATER SOURCE: e

cC. c opY &

1. LIVESTOCK RELINQUISHMENT DATE: b:'//J/ (74

TIME: ¢ SU brS

BY: cD
2. LIVESTOCK RECEIVING DATE: s/13/%4

- TIME: 1Y hrs

BY: v

3.  CULTURE SUPERVISOR OR SENIOR TECH. INITIALS: -,
remarks: ok Held 1A aorsd silied SMJIZ"“ LAy b

C/‘)/# gﬂ"jﬂvﬂ\- aald P M-'X-L‘-—(C.

o/




AQUA SURVTY, INC.
CULTURE LABORATORY

15 Day - General Species Starus Log

Species: [ | Ldl 'Jcl Daes: {4//{ I

Receving { | Cultre{ | Logs: Zf =000 Initial Stock 701%:4
Tetlob# _9£-/CY | Clier ML Food Type: g iwlermbon
Dur | DevNumber | TemoDO | WH.NQ ot SavHarnees | Aliaiinite | Moraaiiry | Remarky Iniciais
sy | ' || o« | x| x| | = BELIOT3
/e | g —
= / o Deta [Fecdded /
s/1/ ! /‘/'-S‘C/,,L o, e * » - 2‘} ”'bc‘ts"d'
N 177 R R I [ i
L |S7/3 ’ :.ﬁ"-ﬂ/ + | » +~ * , -« ~ 5‘:‘“{.;“.3-‘: ::,‘4 ‘
7
, |
- 5
10
N
1z
13
"
L 15

,ae-,...ftJ. Wirens srl

Ao LoJl--Lff Ou—ﬁ-lfl f"‘ﬁe#l) S e 3
* X ..','1 5/‘7-.— Aul’vi} cl..// saﬂl 5"' >
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AQUA SURVEY, INC.

CLLTURE TASORATORY RECSIVING FORM

RECEIVING LOG #: 2f— 0020 DATE: S/F/ 4K
' / hdl

SHIPPING CARRIER: _ /7 rharn2 CARRIER LOG #: WA
SPECES: £. -v[oe Jr'c/ « NUMBER SHIPPED: /fVi07
LIVESTOCX SOURCE/SEIPPER: () Dy A foy.oo [ 5~ ,/2,//,/

R . y / P
SHIPPER INVOICE #7335 5 7 PACKER'S NAME: /4
ASI ORDER REF. DATE: KT/ 7:/ 7 ASIREF. INTTIALS: _(° )
AGE/CHEARACTERISTICS: N /s
TAXONOMIC VERIFICATION LOG #: A/ /4 DATE: _/-//}?'

RECETVING/WATER QUALITY PARAMETERS

D.O: ot TEMP: _23-0°C NH,/NG.: ol
SALINTTY/HARDNESS: * ALX: d pH:
WATER - CLEAR/CLOUDY CONTAINER SIZE/NUMBER: SO0 ~€ /c 4 / / f
# OF BLUE ICE&: ﬁ/ TYPE OF PACKING: _AuX
osszﬁvmowcommw OF[L."VESTOCK: %’/ﬁ - /,, -///’/
RECEIVING TECH. INTT.: Cb SUPERVISORS'S INTT.: _gz

O



A}
. » N FRROM: CAROLINA BIOLOGICAL SUIMLY COMPANY Tek: 800-Yy.1-555)
ate | s PACKING LIS 2700 YORK ROAD g SHg 3o
Titwe 12 NURLINGTON, NC 27215-)198
Pipe !
WILL IO 7099886 ACCOUNTS PPA YARLE SHIFTO: 8 climis DOYLE
AQUA SURVEY . AQUA SURVEY INC
499 POINT URFEZLE 1t

499 POINT BREEZE 1t

FLEAMINGTON NJ 08822 FLEMINGTON NJ 08822

)
Dt 3767
{}uule No. Pick List No.

Reequested Dellvery Date Ship Daie Ship Methiod | Our Order No. {Cusfomier Purchase Osdder No.
10 a5/07/98 Alp 9315827
I Line | Cin No. [Osdered [Shipped T 370 Culalog No, Descrighion Unit Price Exlension
' " N DR 1409 REDWORMS BACH L '
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AQUA SURVEY, INC.

c D ON
DATE : 5/ /9;}/ 24

TEST JOB#: 7F-16 CLIENT: Mic C
TEST LOCATION: IN-LAB [ X ] FIELD [ ]

TEST SPECIES: /  Loe Lol

TOTAL NUMBER ORGANISMS TRANSFERRED: 200+

AQUA SURVEY, INC. CULTURE LAB INVESTIGATORS: cb

A.  QORGANICSMOS

1. ASI CULTURE/HOLDING UNIT: Worm Eench
2. RECEIVING LOG #: GY -0030  Curiline B
3. CULTURE L0G #: _ 24— 9279

4. AGE/SIZE INFORMATION: adu 45

B. HOLDING [X] CULTURE [ ] WATER PARAMETERS
1. TEMPERATURE: /9.0°C

2. SALINITY: 2K

3. WATER SOURCE: e

cC. CUSTODY & S

1. LIVESTOCK RELINQUISHMENT DATE: éﬁééz
TIME: 1Y ZohrS>

BY: =)
2. LIVESTOCK RECEIVING DATE: ._?/zz/ff’
TIME: Y 3o hs

BY: Fi

3. CULTURE SUPERVISOR OR SENIOR TECH. INITIALS: _CD
REMARKS: _ 2% (erms lheld i~ 4 5’//7"-—\ oSS Laolinte
C/c(// cnd S/ v send Nl

™
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AQUA SURVTY, INC.
CULTURE LABORATORY

13 Day - General Species Starus Log

®

-Spesas: _ Dates: -[f/f/f/’ -~
‘Recsiving| | Cultwre{ | Log#: Gf=Q0A0O Initial Stock & oo
Testlob#: _9f-/L Y Clienr MEC Food Tvpe: Ayt it rmb-
Duz DevNumber | TempDO |° wH.NO. of | Saifiardinems | Alkaiimitv | Mormiirv | RemarkyTninas
1 Sed vpn W
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AQUA SURVZY, INC.

CULTURE LASCRATORY RECZIVING FORM

RECZRINGLoG#  _ £f = 0040 DATE: _S/F/ 44

SEIPPING CARRER: L. /forn2 CARRER LJOG/#: WA
SPECES: £_Loed . NUMBER SHIPRED: / /v
LIVESTOCX SOURCE/SEIPPER: (ovofine o /;, o/ ;-;{_/;//,/
SHPFRINVOIE # 935§ 7 PACKER'S NAME:  ~//A

ASI ORDER REF. DATE: .{ / 7"/ 7 ASI REF. INTTIALS: " _QQ
AGE/CHARACTERISTICS: NIE

TAXONOMIC VERIFICATION LOG #:  _a///4 DATE: /A

D.O: el TEMP: _o2d-0°C NH,/NO;  _ ¥
SALINTTY/HARDNESS: * ALK: ol pE:
WATER - CLEAR/CLOUDY CONTAINER SIZE/NUMBER: SLOA~E /n 4 / / {’
# OF BLUE ICE8: 7z TYPE OF PACKING: X
OBSERVATION/CONDITION oz-‘fLrVESTocx: ,«%'/ﬁ/ /,, / /4/

RECEIVING TECH. INTT. Cb SUPERVISORS'S INTT.: _(’ ‘/2




Time

B, 10 TH99Es6

Dep 1267

NSHTYR

PACKING LIST

ACUOUNTS PAVANLLE
AQUA SURVEY

499 POINT WREEZE RD
FLEMINGTON N.J 08§22

FROAM: CANOLINA BIOLOGICAL SUPFPLY COMPANY
1700 VORK ROAD
BURLINGTON, NC 27215-3198

ST 8

Tel: BO-¥Y0 5553
Fax: V16500 Vi

CHRIS DOYLE

AQUA SURVEY INU

499 POINT BREEZE 1D
FLEMINGTON N.J OHR22

f\(,“ e \ ‘\— ZD

Qwite No. Itick List Ne. Nequesied Dellvery Dule Ship Maie Ship Methiod | Our Order No. |Cusiomer I'urchase Osder No,
1] as/07/98 AP 915827
I Line | Cin No. [Ordered [Shipped | 80 Culalog Mo. Peseription Ll Pelce Extenslon
i Ik M N8 1L&w REDWORMS IYCIE '
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SAMPLE ID: 98-164, Sample 80885 7 day

<;, BIROMIAL
NUMBER NUMBER PERCENT PROBABILITY
CONCENTRATION EXPOSED AFFECTED AFFECTED (%)
100.0000 30 30 . 100.0000000 0.000Q0001
50.0000 30 27 90.0000000 0.0004215
25.0000 30 1 3.3333340 0.0000029
12.5000 . 30 2 6.6666670 0.0000434
6.2500 30 0 0.0000000 0.0000001
- RESULTS
95 PERCENT
METHOD SPAN G EC50 CONFIDENCE LIMITS
BINOMIAL 36.881410 25.000000 - 50.000000
MOVING AVERAGE 4 0.032585 34.089830 28.832060 - 41.157350
PROBIT (....lll..'l.ll..-...'l'.NOTVmD..l...'..........l..---)

C

INTERPRETATION OF STATISTICS

e The -order of preference of results is:

BEST: Probit Method

BETTER: Moving Average

GOOD: Binomial

GOOD: Graphic Interpolation (Graph drawn by hand)
assuming all are statistically valid.

To Determine if a method has given valid results:

GRAPHEICAL: Always valid

BINOMIAL: The program will tell you if this is not valid.

MOVING AVERAGE: The number of spans needs to be no less than one
lower than the number of concentrations tested
(excluding control).

PROBIT: The program will tell you if this is not valid




SAMPLE ID: 98-164 Sample 80885 14 day

BINOMIAL
NUMBER NUMBER PERCENT PROBABILITY
CONCENTRATION EXPOSED AFFECTED AFFECTED (%)
100.0000 30 30 100.0000000 0.0000001
50.0000 30 30 100.0000000 0.0000001
25.0000 30 1 3.3333340 0.0000029
12.5000 30 3 10.0000000 0.0004215
6.2500 30 0 0.0000000 0.0000001
RESULTS
95 PERCENT
METHOD SPAN G EC50 CONFIDENCE LIMITS
BINOMIAL 34.130110 25.000000 - 50.000000
YOVING AVERAGE 4 0.032585 29.253130 24.790450 - 34.8864590

...lt.llcn.'ac..n‘QNOT va..-I.t....'..tt.l....n.’

PROBIT (evees
INTERPRETATION OF STATISTICS
- The order of preference of results is:
BEST: Probit Method
- BETTER: Moving Average
GOOD: Binomial
GOCD: Graphic Interpeclation (Graph drawn by hand)

GRAPHICAL:
BINOMIAL:

PROBIT:

assuming all are statistically wvalid.

To Determine if a method has given valid results:

MOVING AVERAGE:

Alwvays valid

The program will tell you if this is not valid.
The number of spans needs to be no less than one
lower than the number of concentrations tested
(excluding control).

The program will tell you if this is not valid

d



SAMPLE ID: 98-164 Sample 80886 7 day

(_, BINOMIAL
NUMBER NUMBER PERCENT PROBABILITY
CONCENTRATION EXPOSED AFFECTED AFFECTED (%)

100.0000 30 30 100.0000000 0.0000001
50.0000 30 1 3.3333340 0.0000029
25.0000 30 0 0.0000000 0.0000001
12.5000 30 0 0.0000000 0.0000001

6.2500 30 0 0.0000000 0.0000001
- RESULTS
95 PERCENT
METHOD SPAN G EC50 CONFIDENCE LIMITS
BINOMIAL 68.260230  50.000000 - 100.000000

HOVING AmGE (Q.ll...l'.......-.ll.lC-NOTvaII..l....-O..-ll....lIl)

PROBIT

C

(:.--c--n.c.....--.-c-cc-NoT VALIDQOQCO-|...¢.o-lllooocc¢)

INTERPRETATION OF STATISTICS

The order of preference of results is:

To Determine if a method has given valid results:

GRAPHICAL: Always valid

BINOMIAL: The program will tell you if this is not wvalid.
MOVING AVERAGE: The number of spans needs to be no less than one

PROBIT: The program will tell you if this is not valid

-BEST: Probit Method

BETTER: Moving Average

GOOD: Binomjal

GOOD: Graphic Interpolation (Graph drawn by hand)
assuming all are statistically valid. ‘

lower than the number of concentrations tested
(excluding control).




SAMPLE ID: 98-164 Sample 80886 14 day

BINOMIAL
NUMBER NUMBER PERCENT PROBABILITY \-/)

CONCENTRATION EXPOSED AFFECTED AFFECTED (%)

100.0000 30 30 100.0000000 0.0000001

50.0000 30 6 20.0000000 0.0715453

25.0000 30 0 0.0000000 0.0000001

12.5000. 30 0 0.0000000 0.0000001

6.2500 30 0 ©.0000000 G.0000001
RESULTS
95 PERCENT

METHOD SPAN G ECS0 CONFIDENCE LIMITS
BINOMIAL 6€1.918550 50.000000 = 100.000000

MOVING AVERAGE

FROBIT

(.--........-.ll.l..C-.l.NoT va....‘-. ------ ‘III.I..l-.)

(...l..Qg..-..--.l--....-NoT VALID.IIDI.-‘.....I..-l.l.-.)

-/

The

BINOMIAL:

PROBIT:

assuming all are statistically valid.

To Determine if a method has given valid results:
GRAPHICAL:

MOVING AVERAGE: The number of spans needs to be no less than one

INTERPRETATION OF STATISTICS

order of preference of results is:

BEST: Probit Methed

BETTER: Moving Average

GOOD: Binomial .

GOOD: Graphic Interpclation (Graph drawn by hand)

Always valid
The program will tell you if this is not valid.

lower than the number of concentrations tested

(excluding contrel).
The program will tell you if this is not valid




SAMPLE ID: 98-164 sample 80887 7 day

(*' | BINOMIAL
NUMBER NUMBER PERCENT PROBABILITY
CONCENTRATION EXPOSED AFFECTED AFFECTED (%)
100.0000 30 30 100.0000000 ¢.0000001
50.0000 30 20 66.6666700 4.9368570
25.0000 30 3 10.0000000 0.0004215%
12.5000 30 3 10.0000000 0.0004215
6.2500 30 1l 3.3333340 0.0000029
- RESULTS
95 PERCENT
METHOD SPAN G EC50 CONFIDENCE LIMITS
BINOMTAL 41.456090  25.000000 - 100.000000
MOVING AVERAGE 3 0.048576 38.815970 32.693020 - 46.527250
SROBIT 0.509646
PROBIT (...-.............-....-.NOT vmp'..‘..--.-...-..‘.....I)

¢

INTERPRETATION OF STATISTICS

- The order of preference of results is:
‘ BEST: Probit Method

BETTER: Moving Average

GOOD: Binomial

GOOD: Graphic Interpolation (Graph drawn by hand)
assuming all are statistically wvalid.

To Determine if a method has given valid results:

GRAPHICAL: Always valid

BINOMIAL: The program will tell you if this is not valid.

MOVING AVERAGE: The number of spans needs to be no less than one
: lower than the number of concentrations tested

. (excluding control).

PROBIT: The program will tell you if this is not valid




SAMPLE ID: 98-164 E. foetida sample 80887 14 day

BINOMIAL
NUMBER NUMEER PERCENT PROBABILITY h\
CONCENTRATION EXPOSED AFFECTED AFFECTED (%) k-/
100.0000 30 30 100.0000000 0.0000001
50.0000 30 20 66.6666700 4.9368570
25.0000 30 3 10.0000000 0.0004215
12.5000 30 4 13.3333300 0.0029738
6.2500 30 3 10.0000000 0.0004215
- RESULTS
95 PERCENT
METHOD SPAN | G ECS50 CONFIDENCE LIMITS
BINOMIAL 41.456090 25.000000 - 100.000000
MOVING AVERAGE 4 0.048576 34.909110 28.463980 - 44.298410
PROBIT 1.271685
PROBIT (.I-......-l.l..-........NQTva...‘.--....'....'......)

O

INTERPRETATION OF STATISTICS

T The order of preference of results is:
: BEST: Probit Method
BETTER: Moving Average
GOOD: Binomial :
GOQD: Graphic Interpolation (Graph drawn by hand)
assuming all are statistically valid.

To Determine if a method has given valid results:

GRAPHICAL: Always valid

BINOMIAL: The program will tell you if this is not valid.

MOVING AVERAGE: The number of spans needs to be no less than cone
lower than the number of concentrations tested
(excluding control}.

PROBIT: The program will tell you if this is not valid




SAMPLE ID: 98-164 Sample 80888 7 gday

("

BINOMIAL
NUMBER NUMEBER PERCENT PROBABILITY
CONCENTRATION EXPOSED AFFECTED AFFECTED (%)
100.0000 30 30 100.0000000 0.0000001
50.0000 30 30 100.0000600 0.0000001
25.0000 30 1 3.3333340 0.0000029
12.5000 - 30 4 13.3333300 0.0025738
6.2500 30 ) 0.0000000 0.0000001
- RESULTS
95 PERCENT
METHOD SPAN G ECS50 CONFIDENCE LIMITS
BINOMIAL 34.130110 25.000000 - 5S0.000000
MOVING AVERAGE 4 0.032585 28.554670 24.196160 -~ 34.001450
PROBIT 2.501768
'-"OBIT (....'Il'.l."ll..l.l...lNoTva......'.ll......I..ll.-)

INTERPRETATION OF STATISTICS

GRAPHICAL:
BINOMIAL:

PROBIT:

The order of preference of results is:

BEST:

BETTER: Moving Average

GOQD:
GOQCD:

assuming all are statistically valid.

To Determine if a method has given valid results:

MOVING AVERAGE:

Probit Method

Binomial
Graphic Interpolation (Graph drawn by hand)

Always valid

The program will tell you if this is not valid.
The number cof spans needs to be neo less than one
lower than the number of concentrations tested
(excluding control).

The program will tell you if this is not valid




SAMPLE ID: 98-164 Sample 80888 14 day

BINOMIAL A
NUMBER NUMBER PERCENT PROBABILITY ‘
CONCENTRATION EXPOSED AFFECTED AFFECTED (%)
160.0000 30 30 100.0000000 0.0000001
50.0000 30 30 100.0000000 0.0000001
25.0000 30 1 3.3333340 0.0000029
12.5000 30 5 16.6666700 0.0162457
6.2500 30 1 3.3333340 0.0000029
RESULTS
95 PERCENT
METHOD SPAN G EC50 CONFIDENCE LIMITS
BINOMIAL 34.130110  25.000000 - 50.000000
MOVING AVERAGE 4 0.039555  27.272520  22.703280 - 32.996980
PROBIT 2.199311
PROBIT (l."......‘.........-...NOTva-.ll........l..........)

)

INTERPRETATION OF STATISTICS

The order of preference of results is:

BEST: Probit Methed

BETTER: Moving Average

GOQD: Binomial

GOOQD: Graphic Interpolation (Graph drawn by hand)
assuming all are statistically valid.

To Determine if a method has given valid results:

GRAPHICAL: Always valid

BINOMIAL: The program will tell you if this is not valid.

MOVING AVERAGE: The number of spans needs to be no less than one
lower than the number of concentrations tested
(excluding contrel).

PROBIT: The program will tell you if this is not wvalid




SAMPLE ID: E.

C

foetida

98-1€4 Sample 80889 7 day

BINOMIAL
NUMBER NUMBER PERCENT PROBABILITY
CONCENTRATION EXPOSED AFFECTED AFFECTED (%)
100.0000 30 30 100.0000000 0.0000001
50.0000 30 11 36.6666700 10.0244200
25.0000 30 24 80.0000000 0.0715453
12.5000 30 0 0.0000000 0.0000001
6.2500 30 30 . 100.0000000 0.0000001
--------------- RESULTS ————————————
95 PERCENT
METHOD SPAN G EC50 CONFIDENCE LIMITS
BINOMIAL 11.507660 0.000000 - 100.000000
MOVING AVERAGE 3 0.032585 32.329250 27.931470 - 37.194580
PROBIT 171.381500
(.ll-....I..Il..l...l....ONoT VA-LID'."..II. ..... . & & &

(f“OBIT

GRAPHICAL:
BINOMIAL:

MOVING AVERAGE:

BEST: .

GOOD:
GOOD:

Always valid

The program will tell you if this is not valid.
The number of spans needs to be no less than one
lower than the number of concentrations tested

The order of preference of results is:
Probit Method
BETTER: Moving Average
Binomial
Graphic Interpolation (Graph drawn by hand)
assuming all are statistically valid.

(excluding control).

The program will tell you if this is not valid

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

.........

. 4 oo

To Determine if a methed has given valid results:

-----------

2 2 -



SAMPLE ID: 98-164 Sample 80889

BINOMIAL N
NUMBER NUMBER PERCENT PROBABILITY o/
CONCENTRATION EXPOSED AFFECTED AFFECTED (%)
100.0000 30 30 100. 0000000 0.0000001
50.0000 30 13 43.3333300 29.2332400
25.0000 20 26 86. 6666600 0.0029738
12.5000 30 0 0.0000000 0.0000001
6.2500 30 10 100. 0000000 0.0000001
RESULTS
95 PERCENT
METHOD SPAN G ECS0 CONFIDENCE LIMITS
BINOMIAL 11.507660 0.000000 ~ 100.000000
MOVING AVERAGE 3 0.032585  29.986700  25.782520 - 34.491630
PROBIT 118.308600
PROBIT (.....-..-.-..-.-....-.'.NDT VM‘ID.----l...-..t.'....l..') “\‘

BEST: Probit Method

GOOD: Binomial

GRAPHICAL: Always valid

BETTER: Moving Average

BINOMIAL: The program will tell you

MOVING AVERAGE: The number of spans needs to be no less than one
lower than the number of concentrations tested
(excluding control).

PROBIT: The program will tell you if this is not valid

INTERPRETATION OF STATISTICS

The order of preference of results is:

GooD: Graphic Interpolation (Graph drawn by hand)
‘assuming all are statistically valid.

To Determine if a method has given valid results:

if this is not valid.




SAMPLE ID: 98-164 7 day 1LCS50 sample 81036

C DiosED  APFRCEE
.CENTRATION EXPOSED AFFECTED
100.0000 30 30
50.0000 30 30
25.0000 30 27
12.5000 30 6
6.2500 30 4]
- - RESULTS
METHOD SPAN G
BINOMIAL
MOVING AVERAGE 3 0.032585
PROBIT 0.116828

C

PROBIT:

BINOMIAL
PERCENT PROBABILITY
AFFECTED (%)

100.0000000 0.0000001
100.0000000 6.0000001
90.0000000 0.0004215
20.0000000 0.0715453
0.0000000 0.0000001
95 PERCENT
EC50 CONFIDENCE LIMITS

16.625080 12.500000 - 25.000000

16.539470 14.306860 - 19.034960

16.475690 14.422710 - 18.837060

INTERPRETATION OF STATISTICS

The order of preference of results is:

BEST:

GOOD:
GOOQOD:

Probit Method
BETTER: Moving Average
Binomial
Graphic Interpolation (Graph drawn by hand)

assuming all are statistically valid.

To Determine if
GRAPHICAL:
BINOMIAL:
MOVING AVERAGE:

a method has given valid results:
Always valid
The program will tell you if this is not wvalid.

The number of spans needs to be no less than one
lower than the number of concentrations tested

(excluding control).
The program will tell you if this is not valid




SAMPLE ID: 98-164 14 day ILC50

NUMBER NUMBER
CONCENTRATION EXPOSED AF¥FECTED
100.0000 30 30
50.0000 30 30
25.0000 30 27
12.5000 30 8
6.2500 30 1
RESULTS
METHOD SPAN G
BINOMIAL
MOVING AVERAGE 3 0.039555
PROBIT 0.098253

GRAPHICAL:
BINOMIAL:

PROBIT:

BEST:

GOOD:
GOOD:

MOVING AVERAGE:

Binomial

Graphic Interpolation (Graph drawn by hand)
assuming all are statistically valid.

Always valid

The program will tell you if this is not valid.
The number of spans needs to be no less than one
lower than the number of concentrations tested

Sample B1l036

BINOMTIAL
PERCENT FPROBABILITY
AFFECTED (%)
100.0000000 0.0000001
100.0000000 0.0000001
90.0000000 0.0004215
26.6666700 0.8062400
3.3333340 0.0000029
95 DPERCENT
ECS50 CONFIDENCE LIMITS
15.885830 12.500000 - 25.000000
15.213530 12.880190 - 17.748740
15.236660 13.104290 - 17.704130

INTERPRETATION OF STATISTICS
The order of preference of results is:

Probit Method
BETTER: Moving Average

To Determine if a method has given valid results:

(excluding control).

The program will tell you if this is not valid

)



SAMPLE ID: SRT E. foetida 7day LCSo

( BINOMIAL
NUMBER NUMBER PERCENT PROBABILITY
CONCENTRATION EXPOSED AFFECTED AFFECTED (%)
$£20000.0000 30 30 100.0000000 0.0000001
£10000.0000 30 30 100.0000000 0.0000001
5000.0000 30 1 3.3333340 0.0000029
2500.0000 30 0 0.0000000 0.0000001
1250.0000 30 0 0.0000000 0.0000001
- RESULTS
95 PERCENT
METHOD SPAN G EC50 CONFIDENCE LIMITS
BINOMIAL $6826.024000 $5000.000000 - $£10000.0000
00
MOVING AVERAGE  (+vvecsevsoasasanoesnoeesNOT VALID. . ceeeorennocnacconanas)
PROBIT ( -------- l..l.l.........-NOT va.....I.........-..l....)

C

- The

GRAPHICAL:
BINOMIAL:

PROBIT:

assuming all are statistically valid.

To Determine if a method has given valid results:

MOVING AVERAGE: The number of spans needs to be no less than one

INTERPRETATION OF STATISTICS

order of preference of results is:

BEST: Probit Method

BETTER: Moving Average

GOOD: Binomial

GOOD: Graphic Interpolation (Graph drawn by hand)

Always valid
The program will tell you if this is not valid.

lower than the number of concentrations tested
(excluding control).
The program will tell you if this is not wvalid




SAMPLE ID: SRT E. foetida 14 gday LCSO

BINOMIAL
NUMBER NUMBER PERCENT PROBABILITY \ J
CONCENTRATION EXPOSED AFFECTED AFFECTED (%)
£20000.0000 30 10 100.0000000 0.0000001
$£10000.0000 30 30 100.0000000 0.0000001
5000.0000 30 1 3.3333340 0.0000029
2500. 0000 30 1 3.3333340 0.0000029
1250.0000 30 0 0.0000000 0.0000001
RESULTS
95 PERCENT
METEOD SPAN G EC50 CONFIDENCE LIMITS
BINOMIAL $6826.024000 $5000.000000 - $10000.0000
00 .
MOVING AVERAGE 4 0.032585 6221.215000 5270.736000 - $7451.995000
pROBIT (.....-..l..-..I.I..l.-..NoT vmb.-..l....... ---------- .}

INTERPRETATION OF STATISTICS

The order of preference of results is:

BEST: Probit Metheod

BETTER: Moving Average

GOOD: Binomial

GOoOD: Graphic Interpoclation (Graph drawn by hand)
assuming all are statistically wvalid.

To Determine if a method has given valid results:

GRAPHICAL: Always valid

BINOMIAL: The program will tell you if this is not valid.

MOVING AVERAGE: The number of spans needs to be no less than one
lower than the number of concentrations tested
(excluding control).

PROBIT: The program will tell you if this is not valid




Appendix Three

Raw Data: Pathogen Testing
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FURE EARTH ENVIRONMENTAL LAB

C

-

7184 North Park Drive
Pennsauken. NJ 0B110
Phone: (609) 486-1177
FAX: (609) 486-0005

- A4

INC .

T.J. Passon JR., FPH.D. .

LABORATORY DIRECTOR

LABORATORY REPORT

Aqua Survev
499 POINT BREEZE ROAD
FLEMINGTON NJ 08822 -

({908) 788-8700 -

SALMONELLA SP

SALMONELLA SP <3
40 CFR PART 503

18TH ED

STANDARD METHODS

PART 9260D.1

CLASS A NOT TO EXCEED

3 MPN PER 4 GRAMS

TOTAL SOLIDS (DRY WEIGHT)

(h,anL SOLIDS

TOTAL SOLID
% DRY WEIGHT 76.6

FECAL COLI/BIOSOLIDS

~

FECAL COLIFORM <1.000
PER GRAM TOTAL SOLIDS
itll‘llllllltltll!llllt‘ll
DILUTIONS REQUIRED

DEP #04624

40 CFR PART 503

18 ED STANDARD METHODS
9221E.1 '
EEXZREERIFEEEEEEENERERAEERES
ALLOWABLE LIMITS

<1.000 MPN/gram

Total solids

Re: Accession No.: 194717

Date Collected: 05/11/98
Date Received: ‘05713798

Agqua Survey

NSWC BIOFACILITY
COLUMN 3
‘BIO=-12/14-50013

MPN

MPN

Report Date/Time 05/18/98

16:46:43



[

 PURE EARTH ENVIRONMENTAL LAaAB. . INC.

7184 North Park Drive
Pennsauken. NJ 08110
Phone: (609) 486-1177 .
FAX: (609) 486-0005

T.J. Passon JR., PH.D. ')
LABORATORY DIRECTOR

LABORATORY REPORT

Agua Survev
49% POINT BREEZE ROAD
FLEMINGTON NJ 08822

(908) 788-8700

SALMONELLA SP
SALMONELLA SP
40 CFR PART 503
18TH ED
STANDARD METHQDS
PART 9260D.1
CLASS A NOT TO EXCEED
3 MPN PER 4 GRAMS '
TOTAL SOLIDS (DRY WEIGHT)

TOTAL SOLIDS
TOTAL SOLID
% DRY WEIGHT

FECAL COLI/BIOSOLIDS
FECAL COLIFORM
PER GRAM TOTAL SOLIDS
EZAEETEEEISEEAEAESRNREREEERREXE
DILUTIONS REQUIRED
DEP #04624
40 CFR PART 503
18 ED STANDARD METHODS
9221E.1
EERAEZARERREEERETIEREERERE
ALLOWABLE LIMITS
<1.000 MPN/gram
Total solids

Re: Accession No.: 194719
Date Collected: 05/711/98
Date Received: 05/13/98
Agqua Survev ' ‘
NSWC BIOFACILITY

COLUMN 5

BI0-12/14-50015

<3 MPN

78.3 % | u

<1,000 MPN

Report Date/Time 05/18/98 16:46:
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PURE EARTH ENVIRONMENTAL L AB. . IINC .

7184 North Park Drive

Pennsauken. NJ 08110
(;‘ Phone: (609) 486-1177 T.J. Passon JR., PH.D.
FAX: (609) 486-0005 LABORATORY DIRECTOR

LABORATORY REPORT

Agqua Survey Re: Accession No.: 194720
49% POINT BREEZE ROAD Date Collected: 05/11/98
FLEMINGTON NJ 08822 _ Date Received: 05/13/98

- Agua Surveyv
NSWC BIOFACILITY
(908) 788-8700 COLUMN 7
: - B10-12/14-50017

SALMONELLA SP
SALMONELLA SP <3 MPN
40 CFR PART 503
18TH ED
STANDARD METHODS
PART 9260D.1
CLASS A NOT TO EXCEED
3 MPN PER 4 GRAMS
TOTAL SOLIDS (DRY WEIGHT)

TOTAL SOLIDS
( TOTAL SOLID -
% DRY WEIGHT 76.2 %,

FECAL COLI/BIOSOLIDS
FECAL.COLIFORM : <1,000 MPN
PER GRAM TOTAL SOLIDS
ZEXITEIRENRRALXIERRARNRERERNTRERXR
DILUTIONS REQUIRED

- DEP #04624
40 CFR PART 503
18 ED STANDARD METHODS
9221E.1
ZFEXTXZARARRFREITEAXERTTRRNRNRBEE
ALLOWABLE LIMITS
<1,000 MPN/gram
Total solids

Report Date/Time -05/18/98  16:46:4



CPURE EARTH ENVIRONMENTAL L AB. . INC.

7184 North Park Drive

Pennsauken, NJ 08110

Phone: (609) 486-1177 T.J. Passon JR., PH.D.

FAX: (609) 486-0005 LABORATORY DIRECTOR \-)

LABORATORY REPORT

Agqua Survev Re: Accession No.: 194721
499 POINT BREEZE ROAD Date Collected: 05/711/98
FLEMINGTON NJ 08822 .- Date Received: 05713798

_ - : Agua Survey
. NSWC BIOFACILITY : '
({908) 788-8700 COLUMN 9 .
- BI10-12/14-50019

TOTAL SOLIDS
TOTAL SOLID
% DRY WEIGHT 73.9 %

FECAL COLI/BIOSOLIDS
FECAL COLIFORM <1,000 MPN
PER GRAM TOTAL SOLIDS

DILUTIONS REQUIRED

DEP #04624

40 CFR PART 503 : ,

18 -ED STANDARD METHODS . | Sy
$221E.1 \y/
2B ETEEIEARXEINERNRRLERENERES

ALLOWABLE LIMITS
<1,000 MPN/gram
Total solids

-~

SALMONELLA SP

SALMONELLA SP <3 MPN
40 CFR PART 503
18TH ED

STANDARD METHODS

PART 9260D.1.

CLASS A NOT TO EXCEED

3 MPN PER 4 GRAMS

TOTAL SOLIDS (DRY WEIGHT)

Report Date/Time 05/18/98 16:46:
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PURE EARTH ENVIRONMENTAL LAB. , IINC .

7184 North Park Drive

(r\ Pennsauken, NJ 0B110
Phone: (609) 486-1177 T.J. Passon JR., PH.D.
FAX: (609) 486-0005 LABORATORY DIRECTOR

LABORATORY REPORT

Agua Survey Re: Accession No.: 194722
499 POINT BREEZE ROAD Date Collected: 05/11/98
FLEMINGTON NJ 08822 i Date Received: 05/13/98
- Aqua Survey -
: ' ' ) NSWC BIOFACILITY
{908) 788-8700 COLUMN 11

- BI012/14-500111

SALMONELLA SP
SALMONELLA SP <3° MPN
40 CFR PART 503
18TH ED
STANDARD METHODS
PART 9260D.1
CLASS A NOT TO. EXCEED )
3 MPN PER 4 GRAMS
TOTAL SOLIDS (DRY WEIGHT)

TOTAL SOLIDS
‘ TOTAL SOLID
% DRY WEIGHT 73.9 %

FECAL COLI/BIOSOLIDS

FECAL COLIFORM <1,000 MPN
PER GRAM TOTAL SOLIDS
EEZEEEXIEERRXITRERXARSENIEXEEESEEXSERERST
DILUTIONS REQUIRED

DEFP #04624

40 CFR PART 503

18 ED STANDARD METHODS
9221E.1

EEE X AEXEEREERRNEREENERESEERNE
ALLOWABLE LIMITS

<1.000 MPN/gram

Total solids

Report Date/Time 05/18/98 16:46:
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PURE EARTH ENVIRONMENTAL LAB. . INC.

7184 North Park Drive

Pennsauken. NJ 08110 :

Phone: (609} 486-1177 T.J. Passon JR.. PH.D.
( FAX: (6091 486-0005 LABORATORY DIRECTOR

LABORATORY REPORT

Agua Survev Re: Accession No.: 194920
499 POINT BREEZE ROAD Date Collected: 05/20/98
FLEMINGTON NJ 08822 Date Received: 05/21/98

Agua Survev
. NSWC CROME BIOFACILI
{908 788-8700 - CONTROL PILE 25%
COMPOST

TOTAL SOLIDS
TOTAL SOLID

% DRY WEIGHT 81.3 S
SALMONELLA SP

SALMONELLA SP <3 MPN

40 CFR PART 503

18TH ED

STANDARD METHODS
PART 9260D.1
CLASS A NOT TO EXCEED
3 MPN PER 4 GRAMS
( TOTAL .SOLIDS (DRY WEIGHT!

« 2CAL COLI/BIOSOLIDS

FECAL COLIFORM 1.968 MPN
PER GRAM TOTAL SOLIDS
DILUTIONS REQUIRED

DEP #04623

40 CFR PART 503

18 ED STANDARD METHODS
9221E.1
ZEEZREEXNIAXNEXEEREREEITXRERNREXY
ALLOWABLE LIMITS

<1.000 MPN/gram

Total solids

Report Date/Time 06/01/98 11:09:1
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1D

EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:
! !
( “ab Name: SWL-TULSA Contract: {BIO-12/14-5001-1
: 13 |
I [
Lab Code: SWOK Case No:iMKF-OH SDG No: 339825
Matriz: {scil/water) SOIL Lab Sample ID: 33925.01
Sample Amt: 29 % Moisture 19.71 Date Received: 05/12/98
Extracticon Volume: 10ml Date Extracted: 05/13/98
Extracticn Method: SONC Date Analyzed: 06/06/98
GPC Cleanup: (Y/N) N Dilution Factor: 2.00
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/kg) ug/kg
| 26921-41-0 | HM{~==e =~ mr e r—w e — s = —m i 2200 1u
| 121-82-4 | RD¥==m—=memmermemmmr—m—m—mm o= i 2240 [
{ 99-35-4 | TNE==—=—~—m = rm - m e mm— e — ] 250 [U
| 95-65-0 | DNRB-==—=m=rser—mrmmmermer e —— o — = | 250 U
| 479-45-~8 | TETRYL==~-=mmm——w—r—e—ec—c o~ | 650 10
| 98-95-3 | NB-=wwmmmmmm e r e v m e m | 260 {U
| 118-9€~7 | TNT=—=——~——m———— - mmm— e — e i 652 | P
] 1846-51-0 | 4ADNT-----—=-—=r—mwm—m— e — e~ { 250 | U
" 35572-78-2 | 2ADNT-—=r=-—emmemmmr—m— et m e — | 250 R4
| €06-~20-2 | 26DNT——=—=m e — e m—m m e [ 260 {U
| 121-14-2 { 24DNT-—————m e e — e m e m e | 250 i0
| 8B8-72-2 [ S e e { 250 fu
| 95-8%-0 | 4NTe=—=m e e r — e = e m e m e ! 2590 |0
| &S~CE-1 j 3NT-w—=rer—~m——mr—m—mm e —— - ———— f 250 {u
| | ! |
SURRCGATE AMOUNT SPIKED (ug/kg dry wt.) 2000
2,4-DNT
FCRM I



1ip

EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:
| |
T.ab Name: SWL-TULSA Contract: | BIO-12/14-5001-|
¥ |
Lab Code: SWOK Case No:MKF-0OH SDG No: 33925
Matrix: (socil/water) S0IL Lab Sample ID: 33925.01
Sample Amt: 2g $ Moisture 19.71 Date Received: 05/12/98
Extraction Volume: 10ml Date Extracted: 05/13/98
;Extraction Method: SONC Date Analyzed: 05/18/98
GPC Cleanup: (Y/H} N Dilution Factor: 2.00
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/kg) ug/kg Q
| 75-«11-5 | PETN-=-—=r—=m—cmermr e rmr o | 250 |0
FORM I

L

(0

018
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lEXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:

[

“ab Name: SWL-TULSA Contract: IBIO-12/14-5001-1
{5 {

l
Lab Code: SWOK Case No:MKF~OH SDG No: 33925
Matrix: {(scil/water) - S0IL Lab Sample ID: 33525.02
Sample Amt: 2g $ Moisture 21.B4 Date Received: 05/12/98
Extraction Volume: 10ml Date Extracted: 05/13/98
Extraction Method: SONC Date Analyzed: 06/06/98
GPC Cleanup: (Y/N) N Dilution Factor: 2.00

CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/l or ug/kg) ug/kg

] 2691-41-0 | HMYemr—r—mmmm o e e e e e 2200 [U
| 121-82-4 | RDXwmmmm——memr e e e e 1000 {0
| 99-35-4 | TNB=—=-—————m———— b e 250 tU
| 98-65-0 | DNB--—=—smm e mm e m i m e o 250 0
{ 47&-45-3 | TETRYL-=——~w——r——m—e—mom—mm €50 U
[ 9B-95-3 [ NB===memeemee e e e m e e o 260 |0
i 118-96-7 | THT-—w=—s e mmmmmm e — e 250 |U
| 1846-51~0 | 4ADNT-—=—=~——m—mmmw e mm e — e — 250 |U
' 35572-78-2 | 2ADNT-——rm—~———e——m—m—m e ——mm 250 v
| 606-20-2 | 2BDNT-=——r~==—m—m—— = 260 1T
| 121-14-2 | 24DNT-=-—r~=<—m-—m— == me e 250 U
| 88-72-2 | 2NT=r—m e em e m e o 250 |U
| 99-95-0 | 4NT==—me—mm——m—m e m e e m e e 250 10
| ¢e-08-1 | 3NTw—=—mm—me—mm—m e mme e 250 Ry
I |

SURRCGATE AMOUNT
3, 4-DNT

SPIKED

(ug/kg dry wt.)

FORM I

2000

¢e0
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EXPLOSIVE ANALYSIS DATA SHEET EP2 SAMPLE NO:
| |
Lab Name: SWL-TULSA Contract: |BIO-12/14-5001-|
: :
Lab Ccde: SWCK Case No:MKF-QH SDG No: 33925
Matrix: (soil/water) S0IL Lab Sample ID: 33825.02
Sample Amt: 2g & Moisture 21.84 Date Received: 05/12/98
Zxtraction Veolume: 10ml Date Extracted: 05/13/98
Extraction Method: SONC Date Analyzed:'OS/LS/Qa
GBC Cleanup: (Y¥/N) N Dilution Factor: 2.00

CONCENTRATION UNITS:
CAS NO. COMPQUND (ug/L or ug/kg) ug/kg

| 75-11-5 [ PETN--—m—-—e--—mmmcr~emmm———— e I 250

FORM 1

n2?




1iD

EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:
1 I
(r~Lab Name : SWL-TULSA Contract: JBI0-12/14-5001~-

{7 !

[ f
Lab Code: SWOK Case No:MKE-0OH SDG No: 239825
Matrix: (soil/water) SOIL Lab Sample ID: 33825.,03
Sample Amt: 2g % Moisture 24.72 Date Received: 05/12/98
Extraction Velume: 10ml Date Extracted: 05/13/868
Extraction Method: SCNC : Date Analyzed: 06/06/98
GPC Cleanup: (Y/N) N Dilution Factor: 2.00

CONCENTRATION UNITS:
CAS RKO. COMPOUND {ug/lL or ug/kg) ug/kg Q
| 2€91~-41-0 | HM{—==e—m e r e mc e e i 2200 | U |
t 121-82-4 | RDX=m—swmrr e mr e v e e i 1000 |U |
| 99-35-4 | TNR-==—s e e m e e e r e — e —— | 250 RO
t 95-65-0 | DNB-——+=——+~re e e e e == | 250 10 |
| 475%=-45-6 j TETRYL-=—-=r~or——emrm e mm e e e | 650 9] |
| 98~95-3 | NBm-—~=m—=-— =~ mm e e | 260 U
i 118-96-7 | TNT=m=m-m==-—mm——mc—m o smem oo | 196 17
| 1946-51-0 | 4ADNT~=-mwmmmmm—mmmmm e mm e | 250 v
[ 35572-78-2 [ 2ADNTw=—=m e e e e e e e {250 o |
| 606-20-2 | 26DNT-—emm e m e e e e | 260 (U |
| 121-14-2 | 24DNTe——mm—==m—mmmmme oo | 250 v
| 88-72-2 A S i 250 U |
| 95-99-0 | 4NT-——mmmermme e e e e e i 250 R e
| 2%-C8-1 | 3NT-=——m—mmmmemm oo i 250 U
i J ! | |
SURROGATE AMOUNT SEIKED (ug/kg dry wt.) ' 2000
3, 4+DNT
FORM I



e, e A Ak et 117

iD

!
{

EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:
~ab Name; SWL-TULSA Contract: }BIO—lZ/lé-SOOl—!
:7
Lab Code: SWOK Case No:MKF-0OH 3SDG No: 33925
Matrix: (soil/water) ~8SCIL Lab Sample ID: 33925.03
Sample Amt: 2g % Moisture 24.72 Date Received: 05/12/98
ﬁxtraction,Volume: 10ml Date Extractec: 05/13/98

Extraction Method: SONC Date Analyzed: 05/18/98

GPC Cleanup: (Y¥/N} N Dilution Factor: 2.00
CONCENTRATION UNITS:

CAS NOC. COMPOQOUND (ug/L orxr ug/kg) ug/kg

[ 75-11-5 | PETN-~--=--mmm-=memo—eov-—————m= I 250

FORM I




1D

EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:
I |
(,Lab Name: SWL-TULSA  Contract: |IBIO~12/14-5001~1

|19 |

! !
Lab Code: SWOK Case No:MKF-CH SDE No: 339825
Matrix: (soil/water) SOIL Lab Sample ID: 33925.04
Sample Amt: Z2g § Moisture 25.02 Date Received: 05/12/58
Extraction Volume: 10ml Date Extracted: 05/13/98
Extraction Method: SONC Date Analyzed: 06/06/98
GPC Cleanup: (Y/N} N DPilution Factor: 2.00

CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/kg) ug/kg . Q
| 2691-41-0 T T | 2200 10 |
| 121-82-4 | RDX-—===m—mmmmmmmm e | 1000 1o
| 99-35~4 | TNB~==r—m e mm— e r e o | 250 (O
| 99-65-0 | DNB--w——mem—mmm——mmmmmmmmmeemee | 250 U
| 479-45-8 | TETRYL-==~—m==—m—mmm oo mme e e | 650 v |
| 98-95~3 | NBmmm———mmmm e e oo | 260 U |
| 118-96-7 e e | 250 (U
| 1946-51-0 | 4ADNT=m—~mm=——~mm——mmm—mm—memmm | 250 v |
- 35572-78-2 | 2ADNT~===~w—=-mm—emm———————— e i 250 RO S
(’_ 606-20-2 | 26DNT===mwmm—mmr——— e —c— e | 260 iU
| 121-14-2 | 24DNT==mmommmmemm—m e | 250 U
| €8-72-2 | 2NTemmmmmemm oo e | 250 U
| 99-99-0 | dNTm=mm=mmmm e mmmmme e oo | 250 v
| 99-08-1 | 3NT==rr—~mr———wr o —m oo | 250 1|
I I | I l
SURROGATE AMOUNT SPIKED (ug/kg dry wt.) 2000
3,4-DNT .
FORM I

033



iD

EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:
! !
Lzb Name: SWL-TULSA Contract: |BIO~12/14-5001-|
. | (M
Lab Code: SWOK Case No:MKF-OH SDG No: 339825
Matrix: (soil/water) SOIL Lab Sample ID: 33925.04
Sample Amt: 2g & Moisture 25.02 Date Received: 05/12/98
Extraction Volume: 10ml Date Extracted: 05/13/98
AExtraction Method: SONC Date Analyzed: dS/LB/QB
GPC Cleanup: (Y¥/N) N Dilution Factor: 2.00
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/kg) ug/kg Q
| 75-11-5 | PETN--v=m—r—rm e m s n o e m e | 250 {0 |
a
FORM I

143



1D

EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:
i |
(fiab Name: SWL-TULSA Contract: 1BI0-12/14-5001-1

131 I

I {
Lzb Code: SWOK Case No:MKF-OH SDG No: 33825
Matrix: {(soil/water) .SOIL Lab Sample ID: 33925.05
Sample amt: 2g % Moisture Z1.41 Date Received: 05/12/98
Extraction Volume: 10ml Date Extracted: 05/13/98
Extraction Method: SONC Date Analyzed: 06/06/98
GPC Cleanup: {(Y/N) N Dilution Factor: 2.00

CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/kg) ug/kg Q
| 2€691-41-0 | HM¥------r—m—mmmm e | 6660 [P |
| 121-82-4 { RD{=-=-—mmmrmrmremr e r e { 52800 {E |
| 95-35-4 | TNB-——=r——=r——mr e e e e | 250 [0 |
| 85-65-0 } DNB===—mm— e e cmer e mem rmmr e — e | 250 o
| 47¢2-45-8 | TETRYL-~--——+-———m——mmmemm o — | €50 [0
| 88-85-3 | NB==r==mr——rr e —e e mr e m | 260 (U |
| 118-%6-7 | TNT=r == rr e e e e e | 22700 lE |
| 154€-51-0 | 4ADNT-~———-==-—--rmmmmmmm - | 250 10
| 35572-78-2 | 2ADNT-m-—=r—— e e e e i 250 [0
(T- 60€-20-2 | 26DNT=m—wm e e e - | 260 1o
I 121-14-2 | 24DNT-—==-—smm et m e mr e | 250 U |
| §8-~72-2 | 2NT=mrmmr o e e e e | 250 iU
| $9-99-0 | 4NT—==mmmmmmm e e | 250 v |
| 98-08-1 | SNT=wr—er e r e e {250 U
I | ! | |
SURROGATE AMOUNT SPIKED (ug/kg dry wt.) 2000
3, 4-DNT
FORM T

047



1D

EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:

f |
Lab Name: SWL-TULSA Contract: {IBIO-12/14-5001-{

f11 5X | s~
lLab Code: SWOK Case No:MKF-OH SDG No: 33925
Matrix: {(soil/water) SCIL Lab Sample ID: 33%25.05DL
Sample Amt: Z2g % Moisture 21.41 Date Received: §5/12/58
Extraction Volume: 20ml Date Extracted: 05/13/98
Extraction Method: SONC Date Analyzed: 06/06/98
GPC Cleanup: (Y/N) N Dilution Factor: 5.00

CONCENTRATION UNITS:
CAS NO. COMPOUND {(ug/L or ug/kg) ug/kg Q
| 2691-41-0 | HM{==m==—~wemmmm e —— = — s m——— e | 6840 {DP |
[ 121-82-4 | RDX-—=——=+c-mmme e rmm e — o ' 53000 i |
] 99-35-4 | TNB==r==—==———em e —r e e m———— { 625 RO
| 98=-65-0 | DNB-==-==-cmerm e m e m s e m— e | 625 RO
| 475-45-€ | TETRYL-—=+—smemm—emmm e e mnm e | 1620 10
] ©98-95-3 | NB-~=—~==—eremr— e ——— = — e — = | €50 1o |
| 118-96-7 | THT~=rm=r—mw——mr e m e m—— o = e { 23600 D |
| 1946~51-0 | 4ADNT~-~=—==r~=rer—c e — o — | 625 (o |
! 35572-78-2 | 2ADNT~—==-mmmmm— e m e r——r e ————— e | 625 10 )
| 60€=-20-2 | 26DNT~—~=—mem—m— e e m e e | &50 U ~
| 121-14-2 | 24DNT~=—==r==—e-mmm—rm——— s c— === | €25 RO (’ i
| BB-T72-2 | ZNT~=-=r—m— e —mm e m—m e m— e = | 625 10 N
| ©€9-95-0 | ANTe=r==wrmemmr e mr s s e e — = | 825 1|
| 99-08-1 { 3NT-=—=r—=—wer—m—m— e m e m = | 825 1
I | { I |
SURROGATE AMOUNT SPIKED (ug/kg dry wt.) 2000
3,4-DNT -
FORM I

®

054




1D

EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:
| |
T.ab Name: SWL-TULSA Contract: {BIO~-12/14-5001—|
r (11 |
I |
Lab Code: SWOK Case No:MKF-0OH SDG No: 33925
Matrix: {(soil/water} SOIL Lab Sample ID: 33825.05
Szmple Amt: 2g $ Moisture 21.41 Date Received: 05/12/98
Extraction Volume: 10ml Date Extracted: 05/13/98
Extraction Method: SONC - Date Analyzed: 05/18/98
GPC Cleanup: (Y/N} N Diluticon Factor: 2.00
CONCENTRATION UNITS:
CAS NO. COMPQUND (ug/L or ug/kg) ug/kg
[ 75-11-5 | PETN-=r—=mr—me e m e e o { 250 (U
FORM I



Lab Name:

b Code:

page _

-

2E

EXPLOSIVE SURROGATE RECOVERY FORM
SWL-TULSA Contract:
SWOK Case No: MKF-OH SDG No:33925
C )
} SAMPLE TR | OTHER|
| NUMBER | # | t
| =====s=s==s===sss==cs [ss=sss= | =ssss= |
1| BIO-12/14-5001-3 1108 I 0 |
2] BIO-12/14-S001-5 1100 ! 0
3] BIO-12/14-S001-7 199.3 | 0 |
4| BI1O-12/14-5001-9 |99.3 ] 0 |
5{ BIO-12/14-5001-11 [79.4 i o |
6|BI0-12/14-S001-11 5X |67.5D | 0o |
71 BL0O5138D {104 | 0 |
B 1LC0513S8D [84.1 | 0 |
9| LD0513SD 190.3 | 0 |
161 | ! !
il i ] |
121 ! I |
131 | ! |
14| | | |
15) | i |
16| | } !
171 | I |
18] l l |
19| | | |
20| | | |
21 | | | \)
22| f | |
23} i ] |
24| | ! |
251 [ | 1
261 I l |
271 ! ! |
284 i [ |
29 I | |
301 | i [
! } | |
S1 = 3,4-DNT (60~-140)

# Column to be used to flag recovery values
* Values outside of QC limits
D Surrogates diluted out

FORM II

[




3G

SOIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM

v Name: SWL-TULSA Contract:

~. _ Code: SWOK Case No: MKF-0OH SDG No:33925
Client Sample No: LCO0513SD
i | SPIKE | SAMPLE | LCS |  LCS E QC
| | ADDED JCONCENTRATION [CONCENTRATION | % .| LIMITS
|  COMPOUND | (ug/Kg) | (ug/Kg) | {ug/Kg) | REC #| REC.
| s======s=======zzsmso== | S=as===== | S=S=s=SsSoESSS | RxsssssssSsoes | s=sSsS=sss | ssss=s==
| HMX | 9500 | ! 11200 | 118 | 57-137
| RDX | 8500 | | 10600 | 112 | 77-113
! TNB | 9500 | | 10100 | 108 | 64-125
| DNB f 8500 | ! 10600 | 112 | 82-118
| TEZTRYI I 9500 | | 5320 | 56 | 23-124
| NB | 9500 | | 10600 | 112 | 69-143
[ THNT { 9500 | { B440 | 85 | 75-118
| 4ADNT ] 89500 | I 11700 | 123 | 60-140
| 2ADNT | 9500 | | 10800 | 114 | 60-140
| 26DNT | 9500 | ] 10300 | 108 | 78-117
{ Z4DNT i 8500 | | 11600 | 122 | 74-126
| 2N7T ! 9500 | | 10400 | 108 | 78-123
| 4NT I 9500 | | 10300 | 108 | 79-125
| 3NT | 8500 | ! 9480 | 100 | 78-121
f ! I I | f

(f of Rrzlyte recoveries out of QC Adviscry Limits = 0

0

9



3G

SCIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM

- Name: SWi-TULSA Contract:

Lak Code: SWOK

Case No: MKF-0OH

Client Samzle No: LCOS513SE

SDG No:33925

i | SPIKE | SAMPLE | LCS | LCS i ocC

| j ADDED j CONCENTRATION | CONCENTRATION | % | LIMITS

| COMPOUMND | (ug/Kg) | {ug/Kg) | {ug/Kg) i REC #| REC

| S=SssEms=oassT=SS=SsSrs==S | =======c= | =xmmz=s=s====== | —Esxaxsmsm===s I === | —=======|

{ FETN | 3000 | l 3140 | 105 | 70-130

E i } ] ! | '
recoveries. out of QC Advisory Limits = O

No of Analyte

L)




3G

'SOIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM

Name: SWL-TULSA Contract:

Lz.. Code: SWOK Case No: MKF-OH SDG Np:33925
Client Sample No: LDD513SD
i | SPIKE i SAMPLE | LCSD i LCSD | oc
| | ADDED [ CONCENTRATION | CONCENTRATION| 5 { LIMITS
|  COMPOUND | {(ug/Kg) | (ug/Kg) I {ug/Kg) | REC #| REC.
|m=s=cs=sco=oosceo==s=== {========= | ===wmssos=xss f E=s=s==srz=csoF | Ss==Es=sS | ========
| HMX | a500 | | 11200 | 118 ) 57-137
{ RDX | 2500 | | 10400 |} 109 ) 77-113
| THNB | 9500 | ] 10800 |+ 114 | 64-125
| DNB J 8500 | | 10700 | 113 ! B2-118
{ TETRYL | 8500 | [ B460 | g9 | 23-124
| NB i 8500 | | 10500 | 110 | €5-143
] TNT | 8500 | | 8EB30 | 83 | 75-118
| 4ADNT | 9500 | i 11200 | 118 | 60-140
| Z2ADNT ] 8500 | 10800 | 115 | €0-140
| 28DNT | 9500 | i 10400 | 109 | 78-117
| Z4DNT | 8506 ! 11700 | 123 ] 74-126
| 2NT i 9500 | | 10790 ¢ 113 | 78-123
| 4NT ! 8500 | | 10400 ) 108 ] 79-125
| 3NT | 8500 | | 9640 | 101 | 78-121
! ] J i | |

( of Analyte recoveries out of QC Advisory Limits = O



3G
SOIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM
Name: SWL-TULSA Contract:
Lab Cecde: SWOK Case No: MKF-OH SDC No:33825%

Cilient Sample No: LDOS13SE

I | SPIKE | SAMPLE | LCSD |  LCsD | QC

{ . { ADDED [ CONCENTRATION {CONCENTRATION | % | LIMITS
{ - COMPOUND | (ug/Kg) | (ug/Kg) | (ug/Kg) | REC #| REC.

i 1 e i mESESE=ET I P 5 l —_EEeEEEEEEEREETEs I B e ! s 1 5 -+ 1 4
[ PETN { 3000 | i 3100 1 103 | 70-130
| i I | ! |

No of Analyte recoveries out of QC Advisory Limits = 0




'(f‘wame: SWL-TULSA Contract:
Lab Code: SWOK Case No:MKF~0OH SDG No:
Matrix: (soll/water} WATER Lab Sample ID:

Sample Amt: 1lml

Extraction Volume: ilml
Extraction Method: DIRECT

GPC Cleanup: (Y/N) N

1D
EXPLOSIVE ANALYSIS DATA SHEET

% Moisture 20.81 pDate Received: 05/12/98

EPA SAMPLE NO:

Dilution Factor:

33924.01

Date Extracted: DIRECT INJ
Date Analyzed: 05/15/98

2.

CONCENTRATION UNITS:

!

J|BIO-12/14-S001-!

TCLP
33521

!
t

CAS NO. COMPCUND (vg/L or ug/kg)
i 2691-41-0 | BMX=—-—mme— oo oSS e S 13.0 &
i 121-82-4 | RDX==mmm—==mm—mm—m—m e e oo 14.0 10
| 99~35-4 | TNB-==—~~———mm—mmmme o e o 7.30 (U
| 99~65-0 | DNB-=mmm—m—mmm e e 4.00 (v
| 479%-45-8 | TETRYL-~--—-~-=~——memm—ommm—m e 10.0 U
| 98-35-3 = e et 7.00 10
{ 118-96-7 | TNT—-==—wo—momo—m—mmmemmmm oo 6.40 v
| 1946-51-0 | 4ADNT~-=--mm=momm e 7.00 (U
(f "5572~78~2 | 2ADNT==—-—==—————m e 12.0 1U
,06-20-2 | 26DNT~-=-m~———m—mmmm— e me e 9.40 U
| 121-14-2 | 24DNT~-mme~mem o m e 5.70 )
| 88-72~-2 | 2NT~—w—mm— e m e 12.0 U
| 89-99-0 | 4NT~—=-—mmem—m e mmm e oo 8.00 |U
| §5-08-1 | 3NT~-—m o mem e m oo e 7.90 U
| i |
SURROGATE AMOUNT SPIKED (ug/L ) 200

3,4-DNT

FORM I

17



iD

!
I

EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:
I
r Name: SWL-TULSA Contract: 1BIC-12/14-5001~|
1 3
| TCLP
y Code: SWOK Case No:MKF-CH SDG No: 33524
:rix: (scoil/water) WATER: Lab Sample ID: 33524.01

ople Amt: 1ml % Moisture 20.81 Date Received: 05/12/98

craction Volume: 1ml Date Extracted: DIRECT INJ

craction Method: DIRECT Date Analyzed: 05/26Y98

Z Cleanup: (Y/N) N Dilution Facter: 2.00

CONCENTRATICN UNITS:
CAS NO. COMPOUND (ug/L or ug/kg) ug/L

75-11-5 [ PETN-=-mm=mram—memc—m—m———m——oo |~ 20.0

FORM I

23

)



iDp

|
!

EXPLOSIVE ANALYSIS DATA SKREET EPA SAMPLE NO:
}
brﬂhme: SWL-TULSA Contract: IBIO-12/14-5001-
! )
| TELP
. Code: SWOK Case No:MKF-0H SDG No: 33924
:trix: {soil/water) WATER Lab Sample ID: 33924.02

zmple Amt: 1ml $ Moisture 21.48% Date Received: 05/12/%8
stragtion Volume: ilml Date Extracted: DIRECT INJ

xtraction Method: DIRECT Date Analyzed: 05/15/98

PC Cleanup: (Y/N) N Dilution Factor: 2.00
CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L or ug/kg} ug/L Q.
2681-41-0 | HME==rommem e e e e m e I 13.0 1o
121-82-4 | RDX—=——m—mmmm e r e e r e e e ! 14.0 10
99-35-4 | TNB-—--—mem e r e mm e — ] 7.30 (R
88-65-0 ] DNB---—-=-eem e mmremm e e |  4.00 |u
479-45-8 | TETRYL-=--=—m-mm e s m—mm e m o m i 10.0 |0
98-95-3 | NB-m——=—mm~mmmemmmmm oo | 7.00 |U

, 118-%6-7 T o |  €.40 R
i 1946-51-0 | 4ADNT-~=m=—mmmm— e — e — e e — | 7.00 (U
72-78-2 | 2ADNT-~-=~-e—s e mm e e ( 12.0 {u
. =20~2 | 26DNT-~—=—-——m—meme e m e m e i 9.40 1o
, 121-14-2 | Z4DNT-r=~rm—— v —m——wm e m s m e —— e — i 85.70 |0
! 8B-~72-2 | 2NT— == e e e — | 12.0 |U
| 99-~99-0 ] 4N -~ mm e r e e e o | 8.00 (0
' 88~08-1 i ANT-—~-—memmm e e I 7.90 R
) | ] i
SURROGATE AMOUNT SPIKED (ug/L ) 200
3,4-DNT

(_ FORM I

27



1D

!
l

EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:
!
‘b Name: SWL-TULSA Contract: 1RIO-12/14-5001-
|5
| o
~ab Code: SWOK Case No:MKF-COH 5DG No: 33524
Matrix: (scil/water) WATER Lab Sample ID: 33924.02

Sample Amt: 1ml % Moisture 21.49 Date Received: 05/12/98
Extraction Volume: lml Date Extracted: DIRECT INJ

Extraction Method: DIRECT Date Analyzed: 05/26Y98

GPC Cleanup: (Y/N) N Dilution Factor: 2.00

CONCENTRATION UNITS:
CAS NO. COMPQUND {ug/L or ug/kg) ug/L

| 75-11~5 |  PETN-~-=mmmemm—eomemmmo—como— s | 20.0

FORM I

J0



1D

EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:
. | 1
a‘r me: SWL-TULSA Contract: |BIO-12/14-5001-]
" b7 !
| TCLFP !
&b Code: SWOK Case No:MKF-OH SDG No: 235824
tatrix: [(soil/water) WATER Lab Sample ID: 33824.03

Sample Amt: Inl % Moisture 22.57 Date Received: 05/12/98

txXtraction Volume: iml Date Extracted: DIRECT INJ
Extraction Method: DIRECT Date Analyzed: 05/15/98
GPC Cleanup: {Y/N) N Dilution Factor: 2.00

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/kg) ug/L

i 2691-41-0 | HMY~--=—-~—rmm=mcmm e or s - | 13.0 14U
| 121-82-4 ] RDX~——smmmmem e s m—m—m— e | 14.0 iU
| 95-35-4 | TNB--—~—-+---e—rmemee———— o —m - ] 7.30 10
[ 99-65-0 | DNBmr====——mm——mrmrmmm e | 4.00 |0
| 479-45-8 [ TETRYL---=—===—-=-—==——————=-———= [ 10.0 {0
i 98-95-3 | NB==-—r=s—m—mmmeom e m o — o [ 7.00 (U
] 118-96-7 | TNT=--————merw——mm e~ m o — | 6.40 {u

1946-51-0 | 4ADNT-r==-m——mm—~——mmmmmosm oo | 7.00 v
(: 3572-78-2 | ZADNT--=——mm=mmre o — v~ mm— e — i 12.0 |0

c06-20-2 | 26DNT--~-mm———=~=mm—————m—omo—~e | 9.40 )0
{ 121-14-2 [ 24DNTm==——=mm—=——mo-eswm— oo | 5.70 |0
| 88-72-2 { 2ZNT-=——~—+-mro~——m=ee—— - ce e — - | 12.0 U
| 99-98-~0 | 4ANT-=~mm e mmm— e —— e ——— { 8.00 ju
| 8%~08-~1 | 3NT=-w——mmmemm s mm s e mm— e i 7.90 10
! | | i
SURROGATE AMOUNT SPIKED (ug/L } 200
3,4-DNT )

FORM I



1D

EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:
} |
> Name: SWL-TULSA Contract: |BI0-12/14-5001~|
|7 !
| TCLP ! 3
b Code: SWOK Case NoO:MKF-OH SDG No: 33924 KEJ’
rtrix: ({(soil/water) WATER Lab Sample ID: 33924.03

mple Amt: 1ml % Moisture 22.57 Date Received: 05/12/98

‘traction Volume: Iml Date Extracted: DIRECT INJ
¢traction Method: DIRECT Date Rnalyzed: 05/26798
PC Cleanup: (Y/N) N Pilution Factor: 2.00
CONCENTRATICON UNITS:
CAS NO. COMPOUND (ug/L or ug/kg) ug/L Q
75-11~5 | PETN-mmm-———m=—me—mm=—— oo —— s | 20.0 o
)
FORM I

35




1D

]
I

EXPLOSIVE ANALYSIS DATR SHEET EPA SAMPLE NO:
4 !
Ji\v SWL-TULSA Contract: |1BIO-12/14~8001-{
: 18
i TCiJD
Zopde: SWOK Case No:MKE-OH SDG No: 33924
ix: {seoili/water) WATER Lab Sample ID: 33924.04

.le Amt: 1ml % Moisture 25.28 Date Received: 05/12/98
raction Volume: iml Date Extracted: DIRECT INJ

raction Method: DIRECT

Date Analyzed: 05/15/98

Cleanup: (Y/N} N Dilution Factor: 2.00
CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L or ug/kg) ug/L
(691-41-0 | HMY=-— e msm e e rm e ——— s = 1 13.0 1u
121-82-4 { RDX~mmm=~—mmsmmmem o m o —— | 14.0 10
9-35-4 | THR~-———~=ssem e mc e c———————— i 7.30 iU
39-65-0 | DNBe-mm—m=o—mcm e mm o |  4.00 RV,
479-45-8 | TETRYL======—=———mmec—~————mmm ! 10.0 10
38-95-3 | NB--~m—mmm— s m e e m e { 7.00 'U
118-96-7 | TNT==~-mmemmmommom oo |  6.40 |0
1846-51-0 | 4ADNT~-===m=——mm—mea— o~ m—memoe | 7.00 tu
3@1 =78-2 | 2ADNT~----mmm—mm—mmmm— e — | 12.0 (U
dv-20-2 | 26DNT=m=mm~——— e~ m— e m e ) 9.40 10
121-14-2 | 24DNT-~———~m=—wmr e mr e | 5.70 )
BB-72~2 | 2NT-——mm o m e mmm e e [ 12.0 (U
89-399-0 | 4NT-memmmr o mm—mmmm e m e ] 8.00 |0
39-08-1 | 3NTm-==~——mmmmmmm e t 7.90 1u

| i |
JRROGATE. AMOUNT SPIKED (ug/L ) 200
. 4-DNT

(: FORM I



1D

EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:
! I
> Name: SWL-TULSA Contract: iIBIO-12/14-5001~
|3 !
| TCLWLP | f‘m;
» Code: SWOK Case Nc:MKF-OH SDG No: 33824 ’
crix: ({scil/waterj WATER. Lab Sample ID: 33924.04

aple Amt: 1iml $ Moisture 25.28 Date Received: 05/12/88

:racﬁion Volume: Iml Date Extracted: DIRECT INJ
tracti-n Method: DIRECT Date Analyzed: 05/26798
Z Cleanup: (Y/N) N Dilution Factor: 2.00
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/kg) ug/L Q
75-11-5 | PETN-—---=-=—=r-o~r oo srosro———- I 20.0 10 |
FORM 1




1D

EXPLOSIVE ANALYSIS DATAR SHEET EPA SAMPLE NO:
f |
b Name: SWL-TULSA Contract: iBIO-12/14-38001~
(r‘ i1l I
: I VCLP 1
Lab Code: SWOK Case No:MKF-OH S0G No: 33924
Matrix: (soil/water) WATER Lab Sample ID: 33324.05

Sample Amt: l1ml $ Moisture 21.88 Date Received: 05/12/98
Extraction Volume: Iml Date Extracted: DIRECT INJ
Extraction Method: DIRECT Date Analyzed: 05/15/98

GPC Cleanup: (Y/N)} N Dilution Factor: 2.00

CONCENTRATION UNITS:

CAS NO. COMPOUND {ug/L or ug/kg) ug/L
| 2691-41-0 | HMX=-——m—-—-mm-mm—m-—rmm—m—m——e I 13.0 10
| 121-82-4 | RDX=—=—======m=————mem—m—m———no | 14.0 |U
| 99-35-4 | TNB==mmem—mmmmm—m oo | 7.30 |
| 99-65-0 | DNBw—mm—m=mm=mmm—m—mmmmm— oo | 4.00 |U
| 479-45-8 | TETRYL--===-—~=——m—————=—m—— =~ | 10.0 ¢
{ 98-95-3 | NB==mmmm==mm—mm—mmem e m e ] 7.00 10
{ 118-96-7 | TNT=-=mm—=—=—=—m—o—————em—m— e | 6.40 U
| 1946-51-0 | 4ADNT-~=-=——m~——mmo—m—mmmr e j7.00 |U
35572-78-2 | 2ADNT-=-=-—-—-——=—=—m—=eeo e | 12.0 U
( 606-20-2 | 2B6DNT==m=—=—m——mme—— oo mm e | 9.40 jU
, 121-14-2 | 24DNT====r==-—m—me—m—m—r—— oo | 5.70 |u
| 88-72-2 | 2NTemmr=m——m—m—=mmmm e — e e | 12.0 U
| 99-99-0 | 4NT-—~=—=mmemmmmm o —m o mm e | 8.00 )
| 99-08-1 | 3NTmmm==—mm—m—— =~ m e | 7.90 U
i [ { |
SURROGATE AMOUNT SPIKED (ug/L ) 200
3,4-DNT
FORM I

42



1b

!

{
|

EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:
|
b Name: SWL-TULSA Contract: |BIO-12/14-S001-|
{11
| TCuLP
Lab Code: SWOK Lase No:MKF-OH SDG No: 33924
Matrix: (soil/water) WATER Lab Sample ID: 33924.05

Sample Amt: 1ml $ Moisture 21.88 Date Received: 05/12/98
- Extractiocn Volume: iml Date Extracted: DIRECT INJ
Extraction Method: DIRECT Date Analyzed: 05/26/98

GPC Cleanup: (Y/N) N Diluticn Factor: 2.00

CONCENTRATION UNITS:
CAS ©NO. COMPOUND (ug/L or ug/kg) ug/L

[ 75-11-5 | PETN--mmmememmmmmrmer——m——m—me=o [ 20.0

FORM I

45



Lab Nane:

Lab Code:
No:33924

page 1

2E
EXPLOSIVE SURROGATE RECOVERY FORM

SWL-TULEA

Contracrt:

t

|

SWOK Case No:MKF-OH
| SAMPLE - | QTHER|
| NUMBER | # |
l ErsmorarrsxssRsaEnzer | SoRSESE | mmEm=e f
11 BIQ-12/14~5001-3 { 0 | e
21BI0-12/14-5001-3RE 100 0
31BI0O-12/14-5001-5 124 9]
4|B10-12/14-5001-7 123 0
51BI0-12/14-5001-7 Ms 111 0
61BIO-12/14-5001-7 MSD 122 0
71BIO-12/14-5001-2 117 0
BJBIO-12/14-5001-11 114 o
SiBBOZ13W 114 0
10)BLOS20W 105 0
111TBO51298C1 120 0
12| TBQ512988 120 0
131TCOS13WEF 146 0
14 |LCO520WE 87.2 o]
15| TDOS13WE 118 0
16! LDO520WE 5.0 0

1714
18]
18]
201
211
221
231
241
251
261
27
281
29
301
31
324
33}
34
351
361
3am

1

1
|
I
;
!
]
|
!
f
I
l
i
1
|
!
!
i
l
!
{
i
[
|
i
!
!
|
I
J
!
|
|
|
|
f
!
|

|
|
|
I
}
]
i
i
l
!
|
l
i
1
I
|
I
(
f
f
i
l
!
i
!
}
)
I
J
!
}
1
I
|
|
!
|

51 = 3,4DNT

$ Column to be used to flag recovery values
* Values ocutside of QC limits

D Surrcgates diluted out

FORM IX

|
!
I
!
]
j
]
|
|
!
|
!
I
|
I
!
f
f
i
i
{
f
|
i
i
}
I
!
l
|
l
i
\
1
|
|
!

5DG

(60-140)



3F
Z¥XPLOSIVE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY FORM
-~ TULSA Contract:
IK Case No: MKF-OH SDG No:33924

+ No: BIO-12/14-5001-7 MSD

| SPIKE | SAMPLE | MS | MS { Qc i
[ ADDED 1CONCENTRATIONiCONCENTRATIGNl & $ LIMITS |
} (ug/L) | {ug /L) ! {ug/L) | REC #! REC. |
S SR TREREESEER } ==xm=e=TEs ) TRzsESoe=ssESE | IXSI=EEE=I=S=S=S |======== | ==acs==S= |
{ 400 | | 348 . | B7 ! 44-154 |
| 150 | | 132 | 38 | 66-139 )
! 225 | | 206 { 92 | 56-128 |
{ 125 | | 122 | °g | 76-122 |
| 413 | | 326 | 79 | 76-120 |
I 213 | { 185 i g2 | 82-111 |
! 188 | | 239 | 127 { 76~-137 |
i 313 | | 272 | 87 | 60-140 |
] 313 1 | 270 | 86 | ©0~-140
| 288 | | 247 i 86 | B80-118 |
{ 175 | i 156 | 89 | 72-123 |
| 363 { | 318 I B8 | 74-130 |
} 250 | | 232 i 83 | 78-116 |
| 238 | | 277 i 116 | 72-12¢6 |
| ! i ] | |
~e recoveries out of QC Advisory Limits = O
| SPIKE ] MSD | MSD i ! i
| ADDED | CONCENTRATION| % 1 % | ©QC LIMITS
= I {ug/L) i (ug/L) ] REC #)| RPD#) RPD | REC
e RS EEEESNERE | SESSERSEES | s==s=x=====sT | z====s==|sss== | ====mss=s | s==ss====
| 400 | 329 | B2 | 6 | 15 | 44-154
f 150 | 118 | 79 V11 | 12 i 66-139
[ 225 | 202 i a0 | 2 | 10 ] 56-1289
} 125 | 120 \ a9 | 2 15 { 76-122
{ 413 | 329 ! 80 | 1] 14 | 76-120
| 213 1 201 | %4 | 3 13 ] 82-111
] 188 | 241 { 128 | 1 15 | 76~137
l 313 | 280 | g9 | 3| 40 | 60-140
| 313 | 273 ! 87 | 1| 40 | 60~140
] 288 | 241 | 84 | 2 | 13 } 80-118
| 175 | 155 | 89 | 1 14 { 72-123
! 363 | 318 } 88 | S 15 | 74-130
| 250 { 224 } 50 | 4 | 14 ] 78-116
! 238 | 268 [ 113 | 31 15 | 72-126
| ] | | ! !
. __lyte recoveries out of QC Advisory Limits = O

's out of QC Llimits O

e et et
R .




3F
ﬁATER EXPLOSIVE MATRIYX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY FORM
:{"‘ SWL-TULSA Contract:
Zode: SWOK Case No: MKF-OH SDG No:33924

st Sample No: BIO-12/14-5001-7

i SPIKE } SAMPLE t MS | MS ] eC |

{ ADDED PCONCENTRATION {CONCENTRATION % i LIMITS i
*OMPOUND ! {ug/L) 1 {ug/L) | {ug/L) | REC #!| REC. |
TS CTrCo T ErTES S ERERESRE ] EaoESsEsTS '| S===sssEmEnsEEs ] TEESSESESSSEE | EESERsESs |======== |
ITN | 1200 | | 1380 N ! 11% + 70-13C |

| | { { { {.
2f Analyte recoveries out of QC Adviscry Limits = 0

| SPIKE | MSD }  MSD ] } !

{ ADDED [CONCENTRATION]| % ( % [ @C LIMITS
COMPOUND I {ug/L} f (ug/L} | REC #) RPD#! RPD | REC.
ETN I 1200 | 1390 | 116 | 1l | 30 b 70-130

! | 1 { { f
of BAnalyte recoveries out of QC Advisory Limits = 0

iﬁkRPD's cut of QC Limits O



3G

WATER 'EXPLOSIVE CONTROL SPIKE RECOVERY FORM

Name: SWL-TULSA Contract:
Code: SWOK Case No: MKF-OH SDG No:33%924
=nt Sample No: LCO520WE
| SPIKE f SBMPLE | LCS i LCS | QC !
: { ADDED | CONCENTRATION | CONCENTRATION| % | LIWMITS 3
COMPOUND | (ug/L) | {ug/L) | (ug/L) | REC #| REC. i
oo amEmEmssEES==E= | SESRSEEESE | ===s=s==c==TE | ====m====m=ss [==m====== {==z=====|
MX | 400 | | 369 | 92 | 46-151 |
DX | 150 | ! 154 | 103 | 72-12%
'NB ] 225 | ! 25 | 100 | 74-118 |
NB | 125 i | 124 | 59 | 79-132 |
'ETRYL | 413 | ! 329 | 80 | 58~120 |
1B I 213 | i 226 | 106 | €8-135 |
(NT | 188 | | 265 | 141 | 61-145 |
1ADNT | 313 | | 241 | 77 | 60-140 |
2ADNT | 313 | ] 267 | 85 | 60-140 |
26DNT | 288 | } 253 | g8 | 77-125 |
24DNT | 175 | | 162 | 93 { 70-134 |
2NT | 363 | | 333 | 62 | 73-131 1
4NT | 250 | i 237 | 95 | 73-116 |
3NT | 238 | 1 289 | 121 b 71- 127}
| I | | | 1
,f Analyte recoveries out of QC Advisory Limits = 0




3G
EXPLOSIVES WATER LABORATORY CONTROL SPIKE RECOVERY

Name: SWL-TULSA Contract:
“ : SWOK Case No: MKF-0H SDG No: 33924

znt Sample ID: TCO513WF

SPIKE ' SAMPLE ' LCS I LCS QC
ADDED CONCENTRATION | CONCENTRATION % LIMITS
“OMPOUND {ug/L) (ug/L} (ug/L}) | REC #| REC
33§ 4 & 53 3 F—4 4 4 % 4 3 1 531 5 13 EEETEESETE=E=EE e ECSSEESEE=E=E= m_m—_ESE=Es= Z=E=Es=oD==x
=TN ' 1200 0.0 | 1380 115 70-130
of analyte recoveries out of QC Limits = 0
FORM 111



3G
WATER EXPLOSIVE CONTROL SPIKE RECOVERY FORM
- TULSA Contract:
Case No: MKF-OH 5DG No:33924

No: LCOSZ0WF

} SPIKE J SAMPLE | LCS | LCS | QC i
{ ADDED JCONCENTRATION] CONCENTRATIONS kY 1 LIMITS |
‘ | {ug/L) !  (ug/L) | (ug/L) | REC #! REC. |
S R | sE=s=s=x= | s==c==s=s==== | ===sss===as== | s==m=s=xz | xzemo==x |
| 1200 | ! 1240 | 103 ] 70-130 |
[ { ! | | ]

recoveries out of QC Advisory Limits = 0




3G
WATER EXPLOSIVE CONTROL SPIKE RECOVERY FORM
-(rh ne: SWL-TULSA Contract:
an Code: SWOK Case No: MKF-OH SDG No:33924

lient Sample No: LDO520WE

| SPIKE I SAEMPLE | LCSD |  LCSD | Q<
{ ADDED [CONCENTRATION{CONCENTRATION ® i LIMITS
COMPOUND | (ug/L) | (ug/L) | (ug/L) | REC #| REC. |
R EE=ETE== EommEoEEEET I m=EEmssmEER= i EEomEmEEETERETE 1 o ESTETESTE | = EmmEs I _—=mEm=a= ]
HMX J 400 | | 3731 93 | 46-151 ¢
RDX ] 150 | I 159 | 106 i 72-125
TNE l 225 | } 228 | 101 i 74-118
DNB | 125 | | 121 | 97 | 79-132 |
| TETRYL | 413 | [ 302 | 73 i 58-120 |
| NB | 213 | ! 232 1 109 | 6B-135 |
| TNT I 188 | i 280 | 149 | 61-145 |
i 4ADNT i 313 | | 268 | B6 | 60-140 |
{ 2ADNT ! 313 | l 275 | B8 | 60-140 |
| 26bRT ! 288 | l 251 | 87 1 77-125 |
| 24CNT [ 175 | | 164 | 94 | 70-134 |
{ ZNT I 363 | ! 325 | 90 | 73-131 1
| 4NT | 250 | I 228 | 91 i 73-116 |
| 3NT | 238 | { 286 | 120 [ 71- 127{
I | ! ! | | |
N‘f . Analyte recoveries out of QC Advisory Limits = 1

10



kle
EXPLOSIVES WATER LABORATORY CONTROL SPIKE RECOVERY

ame: SWL-TULSA Contract:
ode: SWOK Case No: MKF-0OH SDG No: 33924
.t Sample ID: TDOS13WF
SPIKE SAMPLE “LCS LCS QC
ADDED CONCENTRATION | CONCENTRATION % LIMITS
YMPOUND (ug/L) {ug/L) (ug/L) | REC #] REC.
N 1200 0.0 “1350 “T113 | 70-130
0

»f analyte recoveries out of QC Limits

FORM III

11




3G
WATER EXPLOSIVE CONTROL SPIKE RECOVERY FORM
e('h L-TULSA Contract:
ie:r SWOK Case No: MKF-OH SDG Np:33824

Sample No: LDOSZOWFE

i SPIKE ! SAMPLE ] LCSD !  LCSD | QcC
. \ ADDED +CONCENTRATION | CONCENTRATION & b LIMITS
POUND f {(ug/L) | (ug/L) | (ug/L) | REC #{ REC
| 1200 | } 1240 | 103 , T0-130
l l I

i {

Analyte recoveries out of QC Advisory Limits = 0

12



1D

EXPLOSIVE ANALYSIS DATR SHEET EPA SAMPLE NO:

|
T.ab Name: SWL-TULSA Contract:

13

| SPLP
Lab Code: SWOK Case No:MKF-0OH SDG No: 3392¢
Matrix: (soil/water) WATER Lab Sample ID: 33826.01

Sample Amt: 1ml % Moisture 20.41 Date Received: 05/12/98
Extraction Volume: 1ml Date Extracted: DIRECT INJ
Extraction‘Method: DIRECT Date Analyzed: 05/15/98
GPC Cleanup: (Y/N) N Dilution Factor: | 2.00

CONCENTRATION UNITS:

!

1BIO-12/14-5SG01-

CAS NO. COMPOUND (ug/L or ug/kg) ug/L
| 2691-41-0 | HMR-——-mmm==—rmm=mmmmm—m——om— == | 13.0 iU
| 121-82-4 | RDX=m==mmmmmmmmmmmmmmeemmmm o | 14.0 fu
| 99-35-4 | TNB=====~==r==m—mmmmmmmmmcmmeme I 7.30 1
| 99-65-0 | DNB-==m=m—~=r—~=—e~—mmmmm—mmmm e | 4.00 lu
| 479-45~8 | TETRYL-=-=—==-==m——m—-——o—mmm— o | 10.0 U
| 98-95-3 T | 7.00 U
[ 118-96-7 | TNT=-==—===—--mmm—~mom—mm—mo——eo | 6.40 1o
| 1546-51-0 { 4ADNT-—=m=~rommmmmmmommmmmeom e | 7.00 |0
| 35572-78-2 | 2ADNT-=~=-====-~———emmomm e oo | 12.0 1U

606-20-2 | 26DNT-~—=——=—=~——m=—-mm—rm~ - | 9.40 U
| 121-14-2 | 24DNT=mmmm==m—wmmmmmmmmmmmmm oo | 5.70 |
| 88-72~2 | 2NT=—mm—mmmmommmmmmm oo mmmm oo [ 12.0 fu
| 99-99-0 | 4NT==—~=—mm——m e oo e | 8.00 1U
| 99-08~1 | 3NTmm=—=mmmmmmmmm e | 7.90 U
| I | |
SURROGATE AMOUNT SPIKED (ug/L ) 200
3, 4~DNT :

FORM 1

10




1D

EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:
| |
(igb Name: SWL-TULSA Contract: {BIO-12/14-5001~4
‘ 13 f
- 1 SPUP !
Lab Code: SWOK Case No:MKF-OH SDG No: 339826
Matrix: (soil/water) WATER Lab Sample ID: 33%926.01

Sample Amt: Iml $ Mcisture 20.41 Date Recedved: 05/12/98

Extraction Volume: iml Date Extracted: DIRECT INJ
Extraction Method: DIRECT Date Analyzed: 05/26r98
GPC Cleanup: (Y/N) N Dilution Factor: 2.00

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/kg) ug/L

[ 75-11-5 | PETN-——m—mmmm—mmmmcm———io—o-Zo2C | 20.0 U

FORM I



1D
EXPLOSIVE AKNALYSIS DATA SHEET

EPA SAMPLE NO:

T.ab Name: SWL-TULSA Contract: IBIO-12/14-5001-1|
15
! SpLP
Lab Code: SWOK Case No:MKE-OH SDG No: 33926
Matrix: ({scil/water) WATER Lab Sample ID: 339%26.02

Sample Amt: 1ml % Moisture 18.78 Date Received:
Extraction Volume: lml

Extraction Method: DIRECT

05/12/98
Date Extracted: DIRECT INJ

Date Analyzed: 05/15/98

GPC Cleanup: (Y/N) N Dilution Factor: 2.00
CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/kg) ug/L Q
| 2691-41-0 | HMX=--emmmmm e e m e r o m e — | 13.0 |0
| 121-82-4 | RDX==m——mmr— s m o mmm oo | 14.0 R
| 99-35-4 | TNB=-—==mm—mmm——mmmmmmmmmmm e i 7.30 1o
| 99-65-0 | DNB=—=—mm——=m———em—mmmmme o memee | 4.00 10
| 479-45-8 | TETRYL-=—-m===————————mr——em——m—e | 10.0 \u
| 98-95-3 i NB=---mem—mmmmmmm e m e e - f 7.00 |0
| 118-96-7 | TNT==m=—mommmmm oo mme oo | 6.40 (U
| 1946-51-0 | 4ADNT==m=mm—mmmmmmmwm o e mee o | 7.00 X
| 35572-78-2 | 2BDNT==-==—=—-———r—mm—eeeme—m | 12.0 1U

606~20-2 | 26DNT=—=—==—=c— - m o —mm e | 9.40 ‘U
| 121-14-2 | 24DNT-==—===—==-—=c—mcommm—mm oo | 5.70 B
| 88-72-2 { ZNT-—w=m—mm—mmmmmr e e e 12,0 U
{ 99-99-0 | dNT===m—mmm oo memm oo | 8.00 ]
| 99-08~1 | 3NT-w=r—mer—orm—— e ——m == ——o———— | 7.%0 |0
| | | '
SURROGATE AMOUNT SPIKED (ug/L ) 200
3,4-DNT

FORM I

15



1D

!
|

EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NQO:
1
" 3p Name: SWL-TULSA Contract: IBIG-12/14-5001-|
|5
L SPLP
Lab Code: SWOK Case No:MKF-0OH SDG No: 33826
Matrix: (scil/water) WATER Lab Sample ID: 33926.02

Sample Amt: 1lml ¢ Moisture J1B8.78 .Date Received: 05/12/88

Extraction Volume: 1ml Date Extracted: DIRECT INJ
Extraction ﬁethod: DIRECT Date Analyzed: 05/26Y98B
GPC Cleanup: (Y/N} N Dilution Factor: 2.00
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/kg) ug/L
| 75-11-5 | PETN-w=mrr— e e e e m e - { 20.0 S|
FORM I

18



1D

1
!

EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:
|
T.ab Name: SWL~-TULSA Contract: IBIO-12/14-5001-|
17
|_SPLP
Lab Code: SWOK Case No:MKF-CH SDG No: 33926
Matrix: (scil/water) WATER Lab Sample ID: 33926.03

Sample Amt: 1ml % Moisture 22.85 Date Received: 05/12/98
Extraction Volume: iml Date_Extracted: DIRECT INJ
Extraction Method: DIRECT Déte Analyzed: 05/15/98
GPC Cleanup: (Y/N) N Dilution Factor: 2.00

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/kg) ug/L Q

I 2691-41-0 | HMX=r~—m—mmmm e mmmm e e — e mm o ] 13.0 o
| 121-82-4 | RDX-==--=-—-——-m-m—-mmmm—— oo | 14.0 U
| 99-35-4 | TNB--~-—=-—==——mme—mm————— oo oo I 7.30 U
| 99-65-0 | DNB--—=o—mommmm e m e | 4.00 10
| 479-45-8 | TETRYL----=-=—--m-oc—m—=o—em e | 10.0 10
| 98-95-3 [ NB=====-—c-—mer—m—mm—m— o mm oo L 7.00 (U
| 118-96-7 | TNT---—---=-——mrsosmmmm—m e mm e | 6.40 U
| 1946-51-0 | 4ADNT-=-—-—=mom———s——m—mmmo—e I 7.00 |0
' 35572-78-2 | 2ADNT--——-——mecmecmrm o i 12.0 |0

606-20-2 | 26DNT——-——--~c-—eo=—wmmo——— oo | 9.40 |U
| 121-14-2 | 24DNT-----=-~—-——r—m—m——m——m— o | 5.70 U
| 88-72-2 | 2NT-=--==—=r—~r——w—m——-——r———n— oo | 12.0 v
{ 99-99-0 | 4NT=—=ommomme—mr—m— oo m e [ 8.00 (U
| 99-08-1 | BNT-——-—mm=m——mmso o 1 7.90 1y
[ | ! I
SURROGATE AMOUNT SPIKED {ug/L ) 200
3,4-DNT

FORM I

)

[ad
c




ip

EXPLOSIVE ANALYSIS DATA SHEET EP2R SAMPLE NO:
} |
(, ib Name: SWL-TULSA Contract: {BIO~12/14~8001-
P7 {
e~ | SPLP |
Lab Cocde: SWOK Case No:MKF-OH SDG No: 33826
Matrix: (soil/water) WATER Lab Sample ID: 33926.03

Samplile Amt: 1lml % Moisture 22.85 Dare Received: 05/12/88

Extraction Volume: iml Date Extracted: DIRECT INJ
Extraction Method: DIRECT . Date Analyzed: 05/26r98
GPC Cleanup: (Y/N) N Dilution Factor: 2.00

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/kg) ug/L

[ 75-11-5 | PETN-—=-—m-—-——mmmr—o—m————o——s—= | 20.0 B

FORM I



1D

|

EXPLOSIVE ANALYSIS DATA SHEET EPR SAMPLE NO:
I
Tab Name: SWL-TULSA Contract: IBIC-12/14-5001-
19
i SPLF
Lab Ccde: SWOK Case Nc:MKFP-OH SDG No: 33926
Matrix: (soil/water) WATER Lab Sample ID: 33926.04

Sample Amt: 1lml % Moisture 25.07 Date Received: (05/12/98
Extraction Volume: iml Date Extracted: DIRECT INJ

Extraction Method: DIRECT Date ARnalyzed: 05/15/98

GPC Cleanup: (Y/N) N Dilution Factor: 2.00
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/kg) ug/L

| 2691-41-0 | HMK—-—-———m-—~—m-——mmmmm————— - 1 13.0 U
| 121-82-4 | RDX====r—=m——m————mecmm e | 14.0 |0
| 99-35-4 | TNB-=—==-==--—=———r— e e ———— e | 7.30 (U
| 99-65-0 | DNB=—====m=m-—momm o m— e —m e | 4.00 |0
| 479-45-8 | TETRYL-=-==——==m—-—m————m—wm e [ 10.0 (U
| 98-95-3 | NB---—=-m=-m-me— oo m——m e | 7.00 |U
| 118-96-7 | TNT=-==-—mm————mm— e — e |  6.40 U
{ 1946-51-0 | 4ADNT---=-—=r—=—c—-—e-eme——————= | 7.00 U
' 35572-78-2 | 2ADNT-===——-==em—m—me— e oo | 12.0 v

606-20~2 f 26DNT--rm—mm—=rm———mmm— == —e——mee I 9.40 |0
| 121-14-2 | 24DNT=-=--=--—=-——m—e———mr——e e | 5.70 U
| 8B-72-2 | 2NTmmm—=m—mmme—mcmem—mmmm e I 12.0 |u
f 99-99-0 | 4NT=m=— == mm = m—r o — e —— - — - - = I 8.00 U
{ 99-08-1 | 3NT-~==-mmrmomem—m— o mee— e —eo oo | 7.90 |u
! | | ;
SURROGATE AMOUNT SPIKED (ug/L ) 200
3,4-DNT

FORM I

\a/‘

25




1D

!
I

EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:
|
‘b Name: SWL-TULSA Contract: IBIC-12/14-5001~|
]
_SP
Lab Coge: SWOK Case No:MKF-OH SDG No: 3382¢
Matrix: (soil/water) WATER Lab Sample ID: 33926.04

Sample Ant: Iml % Moisture 25.07 Date Received: £5/12/98
Extraction Volume: iml Date_Extracted: DIRECT INJ
Extraction Method: DIRECT Date Analyzed: 05/26Y98

GPC Cleanup: (Y/N) N Dilution Factor: 2.00

) CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/kg) ug/L

| 75-11-5 | PETN-=--m=—-—--c-<-s-—fo-Iil-T=TT | 2040

FORM 1

28



1D

EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:
| |
T.ab Name: SWL-TULSR Contract: 1BIO-12/14-5S001-|
111 |
|_SPLP |
Lab Code: SWOK Case No:MKF-OH SDG No: 33926
Matrix: (soil/water) WATER Lab Sample ID: 33926.05

Sample amt: 1ml § Moisture 22.87 Date Received: 05/12/98

Extraction Volume: iml Date Extracted: DIRECT INJ
Extraction Method: DIRECT Date Analyzed: 05/15/98
GPC Cleanup: (Y/N) N Dilution Factor: 2.00
CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/kg) ug/L Q

| 2691-41-0 | HM{-~=———=——r e —mm e mmm e | 13.0 10
] 121-82-4 | RDX~~remrmcme e m e I 14.0 1o |
| 99-35-4 | TNB======m===——e——m——m=m———————— | 7.30 RO
{ 99-65-0 | DNBm~===w=————c———m—mm——— oo | 4.00 1o
| 479-45-8 | TETRYL--=—=-=—-—~-=m——=m=————-——— { 10.0 o
| 98-95-3 | NBo----memmmr— s — - — = mm | 7.00 RO
| 118-96-7 | TNT~=r——r—mmr e e e e e m e ——— e m e i 6.40 (U
| 1946-51-0 { 4ADNT=----—mmmm—mm e ——mmem e b 7.00 U |
' 35572-78-2 | 2ADNT==—=-—-—e—mreo— e —r s —e——————— { 12.0 1o |

606-20-2 | 26DNT-—~-—-mmmr e s m— e | 9.40 10|
( 121-14-2 | 24DNT-=-—====r—mr—m—m—m=——————o—- | 5.70 10|
| 88-72-2 | 2NT=~=mme—rme——r e m— e —— = —m—————— | 12.0 (o
| 8%-99-0 ] 4NT-=m————mmcmrar e — o= j 8.00 10 |
{ 99-0B-1 | 3NT------—-~-—=——mm-——-——o—-oso- i 7.90 o |
| | | ' ! |
SURROGATE AMOUNT SPIKED (ug/L ) 200
3,4-DNT

FORM I




1D

EXPLOSIVE ANALYSIS DATA SHEET EPAR SAMPLE NO:
! |
T.ab Name: SWL-TULSA Contract: iBIC-12/14-8001~
J13 ]
{ | =PLP |
Lab Code: SWOK Case No:MKF-OH SDG No: 33926
Matrix: (secil/water) WATER Lab Sample ID: 33926.05

Sample .Amt: lml % Modsture 22.87 Date Receiwved: 05/12/98

Extracticn Volume: Iml bate Extracted: DIRECT INJ
Extraction Method: DIRECT Date Analyzed: 05/26798
GPC Cleanup: (Y/N) N Dilution Factor: 2.00

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/kg) ug/L

[ 75-11-5 [ PETN-—-——=——-——-mmm—m———mm—em = [ 20.0 g

FORM I



.ab Name:

Code:

page _ 1

EXPLCSIVE

SWL-TULSA

SWOK

11
21

o3

4]

51

6|

71

81i

9|
104
111
12}
13|
14
151
16}
17|
18|
19|
201
21}
22|
23}
24

25|

26|
27}
28|
29
304

2E
SURROGATE RECOVERY FORM
Contract:

Case No: MKF-0OH SDG No:3392%

SAMPLE
NUMBER

e — e e T s e e e s =

BIO-12/14-5001-3
BI0-12/14-S001-5
BIO-12/14-5001-7
BIO-12/14-S001-8
BIO-12/14-5001-11
BBO513WE
TB051298B
TB051298C1
TCO513WE
TDOS513WE

OTHER|

OO0 OOoO0OOoCD

§1 = 3,4-DNT

# Column to be us
* Values outside

{60-140)

ed to flag recovery values
of OC limits

D Surrogates diluted out

FORM II




3G

WATER EXPLOSIVE CONTROL SPIKE RECOVERY FORM

1.3+ Name: SWL-TULSA Contract:

Code: SWOK Case No: MKF-OH 5DG No:3392¢6
Client Sample No: TCO513WE
| | SPIKE I SAMPLE | LCS | LCS ! QC
! | ADDED | CONCENTRATION | CONCENTRATION| % | LIMITS
{ COMPOUND | {(ug/L) | {ug/L) ! fug/L) ] REC #| REC.
|=r====csco==SS==SSEERRsES [ =oEo=mzmo= | =EsSsSSE=SEEsT |=======s======|s==sx==== | ========
{ HMX | 400 | | 390 | 98 | 46-151
} RDX i 150 | i 129 | 86 | 72-129%
| TNB | 225 | I 203 | 90 | 74-118
| DNB i 125 | 1 120 | 9¢ | 79-132
| TETRYL | 413 | [ 215 | 52* | 58-120
| NB 1 213 | | 224 |1 105 i 68-135
| TNT [ 188 | | 246 | 131 | 61-145%5
| 4ADNT | 313 | I 310 | 99 | 60-140
| ZADNT ! 313 | | 283 ) 94 | 60-140
| 26DNT f 288 | I 266 | 92 | 77-125
| 24DNT i 175 ) | 160 | 91 | 70=-134
| 2NT f 363 | | 322 | B89 j 73-131
{ 4NT | 250 | | 228 | 91 I 73-11l¢6
| 3NT ) 238 | | 269 | 113 | 71- 127
i | I ! ! !

f Analyte recoveries out of QC Advisory Limits = 1



3G
WATER EXPLOSIVE CONTROL SPIKE RECOVERY FORM
Lab Name: SWL-TULSA Contract:
L.. Code: SWOK Case No: MKFE-OH SDG No:33926

Client Sample No: TDOS13WE

| | SPIKE I SAMPLE | LCSD [ LCSD | QC !
| ! ADDED | CCNCENTRATION | CONCENTRATION| % { LIMITS |
| COMPOUND 1 {ug/L) [ {ug/L) | {ug/L) I REC #| REC. i
|===s=zcsc==a==c====z2s= | aEso=ssex | SRESSSESIRSES | TSaSSSSzSsSSSE | SSsss=ss | ss=s=sas |
i HMX i 400 | | 380 | 85 | 46-151 |
| RDX | 150 | | 132 | 88 b 72-129 |
| TNB ) 225 | | 208 | 92 { 74-118 |
| DNB | 125 | 1 119 | 95 | 7%-132 |
1 TETRYL I 413 | | 340 | 82 | 58-120 |
| NB ! 213 | ) 195 | 82 | 68-135 |
| TNT ! 188 | | 245 | 130 | 61-145 |
| 4ADNT | 313 | ! 293 | 94 | 60-140 |
{ Z2ADNT | 313 | ! 273 | 87 | 60-140 |
| Z26DNT | 288 | { 268 | 93 | 77-125 |
| 24DNT | 175 | [ 152 | 87 I 70-134 |
[ 2NT { 363 | ! 322 89 | 73-131 1
i 4NT f 250 | | 228 | 51 | 73-116 |
| 3NT I 238 | ! 272 1 114 | 71- 127}
| i i ! { ! l
t f Analyte recoveries out of QC Advisory Limits = O




3G
WATER EXPLOSIVE CONTROL SPIKE RECOVERY FORM
Lar Name: SWL-TULSA Contract:
1!-hbode: SWOK Case No: MKF-OH SDG No:33926

Client Sample No: TCOS513WF

I ! | |

I | SPIKE | SAMPLE | LCS { LCS | Qc

{ | ADDED | CONCENTRATION | CONCENTRATION] % | ZIMITS

| COMPOUND | {ug/L) ! {ug/L) ! (ug/L) t REC #1| REC

| == ssrss=se=Sss=ar=S== | Em o= ! E=STSoSCESSSX&S | SSES=sSSEsZEsx | ZEE=SSEXS | S=EEmaEw

| PETN i 1200 | i 1380 | 115 | 70-130
! |

No of Analyte recoveries out of QC Advisory Limits = 0



3G
WATER EXPLOSIVE CONTROL SPIKE RECOVERY FORM
L=~ Name: SWL-TULSA Contract:
Lap Code: SWOK Case No: MKF-OH SDG No:33%26

Client Sample No: TDOS13WF

| | SPIKE | SAMPLE | LCSD )
| | ADDED  |CONCENTRATION|CONCENTRATION]
| COMPOUND { (ug/L) 1 (ug/L) [ {ug/L) |
| PETN {1200 | 1 1350 |

| | i

No of Analyte recoveries out of QC Advisory Limits = 0




1D

EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:
. | |
b Name: SWL-TULSA Contract: |BIO-12/14-GONER | nf.qlofﬁ"
‘ | 8L CoANTR o |
| I
lab Code: SWCK Case No:MKF-0OH SDG No: 324070
Matrix: (soil/water) $SCIL Lab Sample ID: 34070.01

Sample Amt: 2g % Moisture 19.15 Date Received: 05/21/98

Ixtraction Volume: 10ml Date Extracted: 05/22/98

Extraction Method: SONC Date Analyzed: 05/24/98

GPC Cleanup: (¥/N) N Dilution Factor: 2.00

CONCENTRATION UNITS:
Cas NO. COMPOUND {ug/L or ug/kg) ug/kg Q

{ 2691-41-0 | HMX--==-===-——ecm—m— o — o e o | 2200 16|

i 121-82-4 [ RDX-==——=———-———emmmmm e f 1200 (P |

| 98-35-4 | TNB-—~=r——=r———-r—=—————m——o———- | 250 1o |

| 9%-65-0 | DNB===—m—mm—mmemmr oo m e s | 250 (RO

| 479-45-8 | TETRYL--—-m=———m——mm—c—mm—mm oo | 650 G|

| 98-95-3 | NB-——==~——=-——emr—cmmwm—mmm = m e i 260 RO

1 118-96-7 | TNT=—~=-— = —em—— e —mmee——ee = | 250 1o

| 1946-51-0 | 4ADNT=———=—— = m e mcmm e —ee i 250 RO
( 35572-78-2 | 2ADNT~=——=er——e————~ewmmmmm—m—— = | 250 10|
4 606-20-2 | 26DNT====m=—=r———mmmmm e mm e [ 260 10|

| 121-14-2 | 24DNT~———m——mm—m oo mmm—m e | 250 U

| 88-72-2 I 2ZNT=m=—=——mm—m——mmmm—— s — e e e | 250 1o

| 88-95-0 | ANT--~—=-m—m—mr——m—cmmmm——mmm e | 250 (RO

| 9%-08-1 | 3NT-—--m—~mmmmmmmm e m e | 250 RO

{ ! l I !

SURROGATE AMOUNT SPIKED (ug/kg dry wt.) 2000

3,4-DNT

FORM I

“« 10



1D

EXPLOSIVE ANALYSIS DATA SHEET EFA SAMPLE NO:
l !
b Name: SWL-TULSR  Contract: IBIO-12/14~-EoNERd &’“/.my
et Covrte | (*\\
Lab Code: SWOK Case No:MKF-OH SDG No:1 34070 ! \
Matrix: (soil/water)  SOIL Lab Sample ID: 34070.01
Sample Amt: 2g $ Moisture 19.15 Date Received: 05/21/98
Extraction Vclume: 10ml Date Extracted: 05/22/98
" Extraction Method: SONC Date Analyzed: 05/29:’98
GPC Cleanup: {Y¥/N} N Dilotion Factor: 2.00
CONCENTRATION UNITS:
CARS NO. COMPOUND {ug/L or ug/kg) ug/kg Q
| 75-11-5 | PETN===w—-—————em—meram——w—————— | 250 0
L)
FORM 1



Lab Name: SWL-TULSA

( Code: SWOK

rage

1

1l

21
3
41
S

7

81

91
101
111
124
13}
141
151
1€
17}
181
191
201
211
221
231
24|
251
26
274
28|
29|
301

2E
EXPLOSIVE

Case No: MKF-OH

!
I
!
!
i
!
|
|
I
I
I
|
I
!
!
I
]
i
I
I
I
f
J
[
!
I
I
I
I
I
I

SAMPLE | Sl | OTHER|
NUMBER | # |
S===sSs=s=ssossnmmssEsE | SS=S==S | =xsSES

BIO-12/14-CONTROL 1104 { 0
BLOZ225C 187.9 | 0
LC05225C (114 | 0
1LD05225C 1114 | (3

: I I

! I

i I

I |

I !

I !

I I

I |

[ |

I !

| I

! |

! I

| !

! I

I I

[ ]

| I

I I

I {

| |

{ I

! I

! I

I f

I !

I I

S1 = 3,4-DNRT

# Column to be used to flag recovery values

* Values cutside of QC limits
D Surfogates diluted out

FORM II

SURROGATE RECOVERY FQRM
Contract:

SDG No:34070

{60-140)



3G
SOIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM
Name: SWL-TULSA Contract:
.ab Code: SWOK Case No: MKF-OH SDG Ng:34070 ﬂ)

slient Sample No: LCC522SC

{ | SPIKE | SAMFPLE | LCS | LCS | QcC |
| | ADDED | CONCENTRATION | CONCENTRATION | % | LIMITS |
| COMPOUND I (ug/Kg) | (ug/Kg) ! {ug/Kg) | REC #] REC. |
] P Y T T S S ! Py o F I oo E l e EoEsEo=E l === | == |
| HMX i 9500 | ! 10100 | 106 |- 57-137 |
! RDX | 8500 | i 8950 | 94 | 77-113 |
| TNB 1 9500 | i 9480 { 100 t 64-125 1
| DNE | 8500 | | 89260 | 98 | 82-118 |
| TETRYL i 8500 | | 5740 | 60 | 23-124 |
] NB 1 9500 | { 9480 { 100 | 69-143 |
| TNT | 29500 | | 7450 | 78 { 75-118 |
| 4ADNT | 9500 | | 10900 | 115 | e0-140 |
| 2ADNT | 9500 | | 9170 | 87 | 60~140 |
{ 26DNT | 9500 | | 8850 | 93 i 78-117 |
{ 24DNT | 9500 | | 10100 | 106 | 74-126 |
I Z2NT | 8500 | | 9820 | 103 | 78-123 |
| 4NT | 9500 | | 9350 | 98 | 79-125 |
i 3NT ! 9500 | } 8820 | 93 | 78-121 |
| | | | | | |
N. of Analyte recoveries out of QC Adviscory Limits = 0 \;)

~ve 4




(;) Name: SWL-TULSA

L Code: SWOK

3G

SCIL EXPLOSIVE CONTROL SPIKE RECCVERY FORM

Contract:

Case No: MKF-OH

Client Sample No: 1C0522SD

SDG No:3407C

[ | SPIKE | SAMPLE | Lcs | LCs | QC
! i ADDED | CONCENTRATION | CONCENTRATION | % .| LIMITS
| COMPOUND | t(ug/Kg) | {ug/Kg) | {ug/Kg) | REC #! REC.
{ PETN ] 3000 | | 2680 | 89 | 70-130
i I { I | |
No of Analyte recoveries out of QC Advisory Limits = 0

~e



Name: SWL-TULSA

3G

SOIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM

Contract:

.ab Code: SWOK Case No: MKF-0OH 5DG No:34070
client Sample Nc: LD0522SC
| | SPIKE | SAMPLE | LCSD I LCSD ) o]e
1 | ADDED | CONCENTRATION | CONCENTRATION| % | LIMITS
| . COMPOUND | (ug/Kg) | {ug/Kg) l {ug/Kg) { REC #| REC.
‘==;_-.=.—=-_—======_—.========== ! EEm=m=e=s= ] =TSRSS ET I P e Y Tt I s=======|=ss=s===
| HMX A 9500 | | 10300 | 106 | 57-137
| RDX i 8500 | | 8510 | 94 ] 77-113
1 TNB i 9500 | | 9540 | 100 { 64-125
| DNB | 8500 | | 9190 { 97 | 82-118
! TETRYL ) 8500 ) | 6580 | €9 | 23-124
| NB | 9500 | | 9260 | 98 | 69-143
| TNT i 89500 | ! 7510 | 79 | 75-118
| 4ADNT | 8500 | 1 11000 | 116 | 60-140
| ZADNT f 8500 | | 9160 | 96 | 60-140
| Z26DNT ! 8500 | | 8810 | 93 i 78~117
| 24DNT | 8500 | | 10100 t+ 106 | 74-~126
| 2NT i $500 | { 8730 | 102 | 78~123
] 4NT I 9500 | | 8260 | 98 f 79~125
| 3NT [ 8500 | | 8670 | 91 [ 78-121
! i | ) ! |
No of Bnalyte recoveries out of QC Advisory Limits = 0

w %




3G
SOIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM
gpb Name: SWL-TULSA Contract:

~ Code: SWOK Case No: MKF-CH SDG No:34070

Client Sample Nc: LD0OSZ2S5D

| { SPIKE | SAMPLE | LCSD ! LCSD | QC
| | ADDED | CONCENTRATION | CONCENTRATION | % | LIMITS
|  COMPOUND | (ug/Kg) | (ug/Kg) | {ug/Kg) | REC #| REC
| PETN i 3000 | [ 2630 | 88 | 70~130
{ ! I ! | I '
No of Analyte recoveries out of QC Advisory Limits = O
C -
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1D

EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:

I :
1ab Name: SWL-TULSA  Contract: {BIO-33/00-BORRO]|

W i

i j
Lab Code: SWCK Case No:MKF-OH SDG No: 33672
Matrix: (soil/water) SOIL Lab Sample ID: 33672.01
Sample Amt: 2g $ Moisture 16.13 Date Received: 04/21/98
Extraction Volume: 10ml Date Extracted: 04/21/98
Extraction Method: SONC Date Analyzed: 04/26/98
GPC Cleanup: (Y¥/N) N Dilution Factor: 2.00

CONCENTRATION UNITS:
CAS NO. COMPOUND {ug/L or ug/kg) ug/kg o}
| 2691-41-0 [ HMX-—— == - ——S= oo o ooomeeeso oo | 2200 o |
| 121-82-4 | RDX==m=—=mmmmmmmmmmm e | 1000 U
| 99-35-4 | TNB———=—=m= == mm e e mmm e | 250 o |
{ 99-65-0 | DNB=——=——==———m o e | 250 o |
| 479-45-8 | TETRYL-———=—===——mm—mmmme—mmmmee | 650 g )
| 98-95-3 | NB————mmmmmm oo [ 260 U
| 118-96-7 | TNT-==r—m———mmmmm e | 250 g |
| 1946-51-0 | 4ADNT===—==—m o m e m o e | 250 U
| 35572-78-2 | 2ADNT--——————=——==—————meme | 250 lu |
606-20-2 | 26DNT——————===———— e ————— e | 260 g

| 121-14-2 | 24DNT~==————m oo mmmmmmm e m e | 250 U |
| 88-72-2 | 2NT—mmmmmm e o e | 250 v |
t 99-99-0 | ANT-—-——————mmmmmmm e | 250 RO
| 99-08-1 | 3NT-==m——— e e e | 250 (Ut
I ! I I |
SURROGATE AMOUNT SPIKED (ug/kg dry wt.) 2000
3,4-DNT

FORM I



1D

EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO:
| |
T.ab Name: SWL-TULSA Contract: |BIO-33/00-BORRO|
W I
i I
Lab Code: SWOK Case No:MKF-OH SDG No: 33672
Matrixz: (secil/water) S0IL Lab Sample ID: 33672.01

Sample Amt: 2g % Moisture 16.13 Date Received: 04/21/98

Extraction Volume: 10ml Date Extracted: 04/21/98
Extraction Method: . Date Analyzed: 04/23/98
GPC Cleanup: {Y/N) N ‘Dilution Factor: 2.00
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/kg) ug/kg Q
| 75-11-5 | PETN-—-——————————————— e ——— | 250 |0
FORM I

o



1a

EPA SAMPLE NO.

VOLATILE ORGANICS ANALYSIS DATA SHEET

IG3300BORROW
Lab Name: SWL-TULSA Contract: NSWC CRANE
Lab Code: SWOK Case No.: MKF-OH SAS No.: SDG No.: 33672
Matrix: (soil/water) SOIL Lab Sample ID: 33672.01
Sample wt/vol: 5.0 {g/mL) G Lab File ID: (26138.D
Level: {(low/med) LOW Date Received: 04/21/98
% Moisture: not dec. 16 Date Analyzed: 04/22/98
Column: (pack/cap) CAP Dilutidn Factor: 1.0

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG 0Q
75-01-4--------- VINYL CHLCRIDE 6 U
75-00-3-=-=-=-=-=-=--- CHLOROETHANE 6 U
75-09-2--------- METHYLENE CHLORIDE & U
67-64-1---—-—-—~--- ACETONE 6 9)
75-35-4------—--- 1 1-DICHLCOROETHENE 12) U
75-34-3--------- 1 1-DICHLOROETHANE 6 u
540-59-0-------- 1l,2-Dichloroethene (total] __ 6 8]
67-66-3----~---- CHLOROFORM 6 8]
107-06-2-------- 1 2-DICHLOROETHANE 6 §)
78-93~3-~--=---n- 2-BUTANONE ) U
71-55-6--------- 1l 1 1-TRICHLOROETHANE 6 u
79-01-6-=-=-~~----- TRICHLORCETHENE 2] U
79-00-5--------- 1 1 2-TRICHLOROETHANE 6 U
10061-02-6------ trans-1,3-Dichloropropene 6 U
108-10-1-------~ 4 -METHYL- 2 - PENTANONE 6 u
127-18-4-=-=--u-~- TETRACHLOROETHENE 6 8)
108-88-3-------- TOLUENE 6 9)
T79-34-5-n-mon--- 1 1 2 2-TETRACHLOROETHANE 6 9]
1330-20-7------- Xylenes (total) 6 U
FORM I VOA 8260
-~y

21



1B EPA SAMPLE NO.
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET

3300BORROW

T.ab Name: SWL-TULSA Contract: NSWC CRANE

wab Code: SWOK Case No.: MKF-OH SAS No.: SDG No.: 33672

Matrix: (soil/water) SOIL Lab Sample ID: 33672.01

Sample wt/vol: 30.2 (g/mL) G Lab File ID: P15924.D

Level: (low/med} LOW Date Received: 04/21/98

$ Moisture: not dec. 16 dec. Date Extracted:04/21/98

Extraction: (SepF/Cont/Sonc) SONC Date Analyzed: 04/22/98

Concentrated Extract Volume: 1000 (ul)

GPC Cleanup: (¥Y/N) N pE: 6.3 Dilution Factor: 1.0

CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
100~02-7mm——mm=- 4~Nitrophenol 1900 U
86-30-6~-————-——-— N-Nitrosodiphenylamine (1) 390 U
85-0]=8——wwmu—— Phenanthrene 390 U
84-74-2======m== Di-n-butylphthalate 390 U
206-44-0---—-———- Fluoranthene 390 U
129~00-0~=———=—— Pyrene 390 U
56-55-3~======—= Benzo(a)anthracene 390 U
218-01-9—-=-==—=—= Chrysene 390 u
117-81~7==—————- bis(2-EthylhexyIl)phthalate _ 86 J
205-99-2-——————- Benzo(b)fluoranthene 350 U
(1) - Cannot be separated from Diphenylamine

FORM I Sv-1
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1D CLIENT SAMPLE NO.
PESTICIDE ORGANICS ANALYSIS DATA SHEET

BIO-33/00-BORROW
ib Name: SWL-TULSA

Lab Code: SWOK Case No.: MKF-0O SDG No.: 33672

Matrix: (soil/water) SOIL Lab Sample ID: 33672.01

Sample wt/vol: 30.7 (g/mL) G Lab File ID:

% Moisture: 16 decanted: (Y/N) N Date Received: 04/21/98

Extraction: (SepF/Cont/Sonc) SONC Date Extracted:04/21/98

Concentrated Extract Volume: 5000 (uL) Date Analyzed: 04/24/98

Injection Volume: 1.0{uL) Dilution Factor: 1.0

GPC Cleanup: (Y/N) Y pH: 7.0 Sulfur Cleanup: (Y/N) N

CONCENTRATION UNITS:

CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q
315-84-6----~--- alpha-BHC 1.5 U
319-85-7---=---= beta-BHC 1.5 U
319-86-8-~------- delta-BHC 1.5 U
58-89-9«-------- gamma-BHC (Lindane) 1.5 U
76-44-8--------- Heptachlor 1.5 U
309-00-2---~----- Aldrin 1.5 U
1024-57-3-------~ Heptachlor epoxide 1.5 o)
959-98-8-w------ Endosulfan I 1.5 U
60-57-1-=c--vu-- Dieldrin 2.9 U
72-55-9---coon._ 4,4’ -DDE 2.9 U
72-20-8~---=----- Endrin 2.9 U
33213-65-9~----- Endosulfan II 2.9 U
72-54-8--------- 4,4'-DDD 2.9 U
1031-07-8------- Endosulfan sulfate 2.9 9]
50-29-3---w---~- 4,4’ -DDT 2.9 u
72-43-5-------.- Methoxychlor 15 [§)
53494-70-5-----~ Endrin ketone 2.9 4]
7421-93-4------- Endrin aldehyde 2.9 U
5103-71-9------- alpha-Chlordane 1.5 U
5103-74-2------- gamma-Chlordane 1.5 U
8001-35-2------- Toxaphene 97 U
12674-11-2--=--- Aroclor-1016 38 U
11104-28-2------ Aroclor-1221 38 U
11141-16-5------ Aroclor-1232 38 U
53469-21-9------ Aroclor-1242 38 U
12672-29-6--=w-- Aroclor-1248 38 u
11057-69-1------ Aroclor-1254 78 U
11096-82-5--=--- Aroclor-1260 78 u
Surrogate amount spiked 15.52

09
FORM I PEST



1D

HERBICIDE ANALYSIS DATA SHEET

ab Name: SWL-TULSA
Lab Code: SWOK Case No.: MKF-0OH
Matrix: (soil/water) SOIL

Sample wt/vol: 30.2 (g/mL) G

CLIENT SAMPLE NO.

BIO-33/00-BORROW

SDG No.: 33672

Lab Sample ID: 33672.01

Lab File ID:

¥ Moisture: 16 decanted: (Y/N) N Date Received: 04/21/98
Extraction: (SepF/Cont/Sonc) OTHER Date Extracted:04/21/98 -
Concentrated Extract Volume: 10000 (uL) Date Analyzed: 04/22/98
Injection Volume: 1.0(uL) Dilution Factor: 1.0
GPC Cleanup: (Y/N) N pH: 6.3 Sulfur Cleanup: (Y¥/N) N
CONCENTRATION UNITS:
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG ]
75-99-0--~--w---- Dalapon 240 u
1918-00-9------- Dicamba 24 U
93-65-2--------- MCPP 5300 U
94-74-6--------- MCPA 4700 U
120-36-5-------- Dichloroprop 58 U
94-75-T--owceuon- 2,4-D 83 U
83-72-1-~------- 2,4,5-TP{S1lvex]) 12 U
93-76-5----vuu-- 2,4,5-T 12 u
94-82-6--------- 2,4-DB 120 u
B8-85-7--------- Dinoseb 24 U
Surrogate amount spiked 295 .84
FORM I 07




Y

a)

i CLIENT SAMPLE ID
INORGANIC ANALYSES DATA SHEET

BORRO
Lab Name: SOUTHWEST LAB OF OK Contract :MKF-OH
Lab Code: SWOK _ Case No.: 33672 SAS No.: SDG No.: 33672_
Matrix {(soil/water): SOIL Lab Sample ID: 33672.01
Level (low/med): LOW Date Received: 04/21/98
% Solids: _83.9

Concentration Units (ug/L or mg/kg dry weight): MG/KG

CAS No. Analyte |Concentration|C Q M

7240-39-3 {Barium 103|_ P_

7440-43-9 {Cadmium___ 0.21|B P

7440-47-3 |Chromium_ 18.21 p_

7439-92-1 |Lead 18.21" P_
Color Before: BROWN Clarity Before: Texture: MEDIUM
Color After: YELLOW Clarity After: CLEAR Artifacts:

Comments:
CLIENT_ID_=_BOP-33/00-BORRO

FORM I - IN



@MORHISON KNUDSEN CORPORATION

CHAIN OF CUSTODY RECORD
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(208) 386-5000
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APPENDIX D

CONTROL WINDROW PROCESS DATA

NSWC Crane
Bioremediation Facility
Toxicity Report D-1 2/26/99
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‘ NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number:  N-CONT Date Monitored:  4/25/98
ge O Relative Humidity: 68.0% Inspected By: PAC
Qndrow Height: 5 Ambient Temperature: 13 Performed By: MAM - MAM
indrow Length: 20
Windrow Width: 20
Texture: COARSE , Start Time Finish Time
Time Turned: 9:30 Pre-Turn: 7:21 7:28
Moisture Added: 0 Post-Turn: 9:40 - 947
Temperature (C) Oxygen (%) MWHC (%)
Pre or Post Cross Section Location 1Foot 2/3Feet 1Foot 2/3Feet 1Foot 2/3Feet pH
PRE C 1 25 26 16 2
2 25 26 10 1
3 29 28 3 5
POST 1 30 32 12 8
2 29 29 14 4
3 26 31 14 2



Windrow Number:

Age 1
Windrow Height:

Windrow Length:
Windrow Width:

Texture:
Time Turned:
Moisture Added:

Pre or Post Cross Section Location

PRE C

POST

NSWC CRANE

WINDROW PROCESS DATA - DAILY LOG

N-CONT

5
25
20

COARSE

10:17
0

W N =2 WwN

Relative Humidity:
Ambient Temperature:

Temperature (C)
1 Foot 2/3 Feet

43
38
45
40
30
41

38
31
42
41
38
42

75.0%

16

Date Monitored: 4/26/98

Inspected By: PAC
Performed By: MAM ' MAM

Start Time Finish Time

Pre-Turn: 7:24 7:31
Post-Turn: 10:27 10:32
MWHC (%)

1 Foot 2/3 Feet 1 Foot 2/3Feet pH

Oxygen (%)
10 4
18 0
10 1
15 5
7 3
10 10



NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number: N-CONT Date Monitored: 4/27/98

e 2 ' Relative Humidity: 60.0% Inspected By:
‘»drow Height: 5 Ambient Temperature: 12 Performed By: MAM - MAM
Windrow Length: 20
Windrow Width: 25
Texture: COARSE Start Time Finish Time
Time Turned: 11:10 Pre-Turn: 10:28 10:35
Moisture Added: 0 Post-Turn: 11:20 11:26
Temperature (C) -Oxygen (%) MWHC (%) ,
Pre or Post Cross Section Location 1 Foot 2/3 Feet 1Foot 2/3Feet 1Foot 2/3 Feet PpH
PRE C 1 57 52 6 1
2 46 50 9 12 427
3 51 49 9 1
POST 1 38 40 9 13
2 30 40 10 6
3 42 42 11 14



NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

windrow Number:  N-CONT Date Monitored:  4/29/98
Age 4 ' Relative Humidity: 7.0% . Inspected By: KAP
Windrow Height: 5 Ambient Temperature: 8 Performed By: RAE  RAE .
Windrow Length: 10
Windrow Width: 6
Texture: COARSE Start Time Finish Time
Time Turned: 1:00 Pre-Turn: 9:00 9:08
Moisture Added: 50 , Post-Turn: 1:10 1:25
Temperature (C) Oxygen (%) MWHC (%) | ‘
Pre or Post Cross Section Location 1 Foot 2/3 Feet 1 Foot 2/3 Feet 1Foot 2/3Feet pH
PRE A 1 67 61 0 0 !
2 62 63 1 1 8.7
3 51 56 1 0
POST 1 40 38 14 16
2 40 39 16 16 412
3 41 50 8 9




NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number:  N-CONT Date Monitored: 4/30/98

Age 5 Relative Humidity: 100.0% Inspected By: MAM
ndrow Height: 6 Ambient Temperature: 19 Performed By: RAE RAE
wWindrow Length: 7
Windrow Width: 8
Texture: COARSE Start Time Finish Time
Time Turned: 14:40 Pre-Turmn: 8:18 822
Moisture Added: 75 Post-Turn: 14:50 14.54
' Temperature (C) Oxygen (%) MWHC (%) ,

Pre or Post Cross Section Location 1 Foot 2/3 Feet 1Foot 2/3Feet 1Foot 2/3Feet pH
PRE A 1 60 58 0 0

2 57 58 3 8

3 64 67 8 3
POST 1 50 54 10 10

2 48 51 15 10 41

3 49 50 14 10



Windrow Number:

Age ©
Windrow Height:

Windrow Length:
Windrow Width:

Texture:
Time Turned:
Moisture Added:

Pre or Post
PRE A

POST

Cross Section

NSWC CRANE

WINDROW PROCESS DATA - DAILY LOG

N-CONT

Relative Humidity:

97.0%

4 Ambient Temperature: 12

20
10

COARSE
12:30
75

Location
1

W N =2 W N

Temperature (C)
1 Foot 2/3 Feet

67
66
69
57
69
68

64
67
65
68
70
70

Oxygen (%)
1 Foot 2/3 Feet

10
0
1
12
10
6

2

~N O 0 O -

Date Monitored:

Inspected By:
Performed By:

Start Time Finish Time
8:06
Post-Turn: 12:40

Pre-Turn:

5/1/98

RAE
KAP

KAP

8:12
12:50

MWHC (%)

1 Foot 2/3 Feet

pH




NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number:  N-CONT Date Monitored:  5/2/98
Age 7 Relative Humidity: 97.0% Inspected By: RAE
ndrow Height: 45 Ambient Temperature: 19 Performed By: JAD JAD
windrow Length: 18
Windrow Width: 12
Texture: COARSE Start Time Finish Time
Time Turned: 8:27 Pre-Turn: 7:58 8.02
Moisture Added: 75 Post-Turn: 8:30 8:33
Temperature (C) Oxygen (%) MWHC (%)

Pre or Post Cross Section Location 1 Foot 2/3 Feet 1Foot 2/3Feet 1Foot 2/3Feet pH
PRE A 1 68 66 2 2

2 70 69 12 4

3 65 68 3 2
POST 1 51 51 10 11

2 52 54 10 10 5186

3 51 53 12 11



NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number:  N-CONT Date Monitored:  5/3/98
Age 8B Relative Humidity: 66.0% Inspected By: RAE
Windrow Height: 5 Ambient Temperature: 18 Performed By: JAD JAD
Windrow Length: 20
Windrow Width: 12
Texture: COARSE Start Time Finish Time
Time Tumned; 10:01 Pre-Turn: 6:38 6:40
Moisture Added: 0] Post-Turn: 10:14 10:20
Temperature (C) Oxygen (%) MWHC (%)

Pre or Post Cross Section Location 1 Foot 2/3 Feet 1Foot 2/3Feet 1Foot 2[3Feet pH
PRE A 1 66 64 4 4

2 61 60 19 3

3 56 64 17 4
POST 1 45 44 18 18

2 35 34 19 19 516

3 46 42 18 20




NSWC CRANE
- WINDROW PROCESS DATA - DAILY LOG

Windrow Number:  N-CONT Date Monitored:  5/4/98
Age 8 Relative Humidity: 100.0% inspected By: RAE
ndrow Height: 4 Ambient Temperature: 11 Performed By: KAP KAP
windrow Length: 20
Windrow Width: 10
Texture: COARSE . Start Time Finish Time
Time Turned: 8:50 Pre-Turn: 7:27 7.34
Moisture Added: 0 Post-Turn: 8:00 9:05
Temperature (C) Oxygen (%) MWHC (%} -
Pre or Post Cross Section Location 1 Foot 2/3 Feet 1Foot 2/3Feet 1Foot 2/3Feet pH
PRE A 1 59 59 5 5
2 63 60 3 1
3 64 59 0 0
POST 1 53 47 12 14
2 43 42 13 14
3 49 50 11 14



Windrow Number:

Age 10

Windrow Height:
Windrow Length:
Windrow Width:

Texture:
Time Turned:
Moisture Added:

Pre or Post Cross Section Location

PRE A

POST

NSWC CRANE

- WINDROW PROCESS DATA - DAILY LOG

N-CONT

4
10
10

COARSE
10:50
0

W R 2w

Relative Humidity:
Ambient Temperature:

Temperature {C)
1 Foot 2/3 Feet

59
60
56
54
63
65

59
56
55
56
64
66

100.0%

12

Oxygen (%)

Date Monitored:  5/5/98

Inspected By: PAC
Performed By: KAP MAC

Start Time Finish Time
Pre-Turn: 8:12 8:16
Post-Turn: 10:53 10:65

MWHC (%) -

1Foot 2/3 Feet 1Foot 2/3Feet pH

M ~N o~ N W

2

N L~ ;W



NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number:  N-CONT Date Monitored:  5/6/98
Age 11 Relative Humidity: 90.0% Inspected By: PAC
ndrow Height: 5 Ambient Temperature: 12 Performed By: KAP KAP
«‘indrow Length: 10
Windrow Width: 12
Texture: COARSE Start Time Finish Time
Time Turned: 1:40 Pre-Turn: 6:50 6:55
Moisture Added: 0 Post-Turn: 1:46 1:55
' Temperature (C} Oxygen (%) MWHC (%) _
Pre or Post Cross Section Location 1 Foot 2/3 Feet 1Foot 2/3 Feet 1Foot 2/3Feet pH
PRE A 1 82 65 11 4
2 68 68 6 3 53.3 8.7
3 66 63 0 0
POST 1 53 62 9 3
2 56 63 12 9
3 62 67 8 2



Windrow Number:

Age 12

Windrow Height:
Windrow Length:
Windrow Width:

Texture:
Time Turned:
Moisture Added:;

Pre or Post Cross Section Location

PRE A

POST

5
8
9

NSWC CRANE

WINDROW PROCESS DATA - DAILY LOG

N-CONT

COARSE
2:50

0

W a2 WM

Relative Humidity:

98.0%

Ambient Temperature; 15

Temperature (C})
1 Foot 2/3 Feet

63
67
45
58
66
€9

71
65
50
67
68
66

Cxygen (%)

Date Monitored: 517198

Inspected By: KAP
Performed By: RAE RAE

Start Time Finish Time
Pre-Turn; 7:59 8:02
Post-Turn: 3:03 3.07

MWHC (%]}

1Foot 2/3Feet 1Foot 2/3Feet pH

16
12
19
18
14
14

10
13
18
10
15
15

43.4



NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number:  N-CONT Date Monitored:  5/8/98
Age 13 Relative Humidity: 100.0% Inspected By: KAP
ndrow Height: 4 Ambient Temperature: 16 Performed By: RAE  RAE
windrow Length: 18
Windrow Width: 16
Texture: MEDIUM Start Time Finish Time
Time Turned: 11:35 Pre-Turn: 8:30 8.36
Moisture Added: 75 Post-Turn: 11:49 11:55
Temperature (C) Oxygen (%) MWHC (%)
Pre or Post Cross Section Location 1 Foot 2/3 Feet 1Foot 2/3 Feet 1Foot 2/3 Feet pH
PRE A 1 68 71 12 g
2 53 64 16 15
3 67 66 8 11
POST 1 44 43 12 17
2 42 45 16 15 50
3 38 38 16 17



NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number: N-CONT Date Monitored:  5/9/98
Age 14 Relative Humidity: 95.0% inspected By: PAC
Windrow Height: 5 Ambient Temperature: 17 Performed By: KAP KAP
Windrow Length: 15
Windrow Width: 12
Texture: COARSE Start Time Finish Time
Time Turned: 9:40 Pre-Turn: 8:29 8:31
Moisture Added: 0 Post-Turn: 9:45 9:53
Temperature {C) Oxygen (%) MWHC (%)

Pre or Post Cross Section Location 1 Foot 2/3 Feet 1 Foot 2/3 Feet 1Foot 2/3Feet pH
PRE A 1 53 53 0 0

2 52 51 0 0

3 49 47 0 0
POST 1 47 43 13 10

2 56 49 18 18

3 50 49 17 9



NSWC CRANE
- WINDROW PROCESS DATA - DAILY LOG

Windrow Number: N-CONT Date Monitored:  5/10/98
Age 15 Relative Humidity: 82.0% Inspected By: PAC
adrow Height: 4 Ambient Temperature: 18 Performed By: KAP KAP
windrow Length: 15
Windrow Width: 10
Texture: COARSE . Start Time Finish Time
Time Turned: 847 Pre-Turn: 7:51 7:55
Moisture Added: 0 Post-Turn: B:49 8:52
Temperature (C) Oxygen (%) MWHC (%]}

Pre or Post Cross Section Location 1 Foot 2/3 Feet 1 Foot 2/3 Feet 1Foot 2/3Feet pH
PRE A 1 52 48 11 3

2 51 50 2 1

3 48 49 3 1
POST 1 37 44 17 12

2 44 44 9 10

3 43 44 8 9



NSWC CRANE
- WINDROW PROCESS DATA - DAILY LOG

Windrow Number:  N-CONT Date Monitored:  5/11/98
Age 16 Relative Humidity: 81.0% Inspected By: MAM
Windrow Height: 55 Ambient Temperature: 16 Performed By: KAP KAP
Windrow Length: 20
Windrow Width; 18
Texture: COARSE . Start Time Finish Time
Time Turned: 13.00 Pre-Turn: 8:14 8:.17
Moisture Added: 0 Post-Turn: 13:10 13:15
Temperature (C) Oxygen (%) MWHC (%) -

Pre or Post Cross Section Location 1 Foot 2/3 Feet 1Foot 23 Feet 1Foot 2/3Feet pH
PRE A 1 62 63 5 12

2 63 64 14 13 48.3

3 63 62 11 6
POST 1 44 54 4 2

2 39 36 9 9

3 41 53 15 8




NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number:  N-CONT Date Monitored:  5/12/98

Age 17 Relative Humidity: 87.0% Inspected By: PAC
ndrow Height; 5.5 Ambient Temperature: 14 Performed By: MAM MAM

windrow Length: 20
Windrow Width: 20
Texture: MEDIUM Start Time Finish Time
Time Turned: 8:15 Pre-Turn: 7:28 7:35
Moisture Added: 0 Post-Turn: 8:25 8:30
‘ Temperature {C) Oxygen (%) MWHC (%) _
Pre or Post Cross Section Location 1 Foot 213 Feet 1 Foot 2/3 Feet 1 Foot 2/3Feet pH
PRE A 1 54 54 7 3

2 55 54 5 2

3 50 57 14 9
POST 1 50 51 14 6

2 49 50 14 13

3 52 B0 12 12



NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number:  N-CONT Date Monitored: 5/13/98
Age 1B Relative Humidity: 75.0% Inspected By: PAC
Windrow Height: 3 Ambient Temperature: 19 Performed By: RAE RAE
Windrow Length: 15
Windrow Width: 10
Texture: COARSE Start Time Finish Time
Time Turned: 9:02 Pre-Turn: 8:10 8:18
Moisture Added: 0 Post-Turn: 9:10 9:15
' . Temperature (C) Oxygen (%) MWHC (%) ‘

Pre or Post Cross Section Location 1 Foot 2/3 Feet 1Foot 2/3Feet 1Foot 2/3Feet pH
PRE A 1 59 55 11 5

2 57 61 5 5 484 8.4

3 57 60 14 11
POST 1 47 42 19 18

2 36 33 20 18

3 48 46 13 18




NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number: N-CONT Date Monitored:  5/14/98
Age 19 Relative Humidity: 81.0% Inspected By: PAC
ndrow Height: 4 Ambient Temperature: 19 Performed By: KAP KAP
windrow Length: 13
Windrow Width: 10
Texture: COARSE Start Time Finish Time
Time Turned: 8:05 Pre-Turn: 7.30 7:33
Moisture Added: 0 Post-Turn: 8:10 8:13
Temperature (C) Oxygen (%) MWHC (%]

Pre or Post Cross Section Location 1 Foot 2/3 Feet 1Foot 2/3Feet 1Foot 2/3Feet pH
PRE A 1 66 65 6 2

2 61 58 1 0

3 55 54 1 2
POST 1 42 42 12 11

2 48 48 7 5

3 51 50 7 4



NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number:  N-CONT Date Monitored:  5/15/98
Age 20 Relative Humidity: 79.0% Inspected By: MAM
Windrow Height: 4 Ambient Temperature: 19 Performed By: KAP - KAP
Windrow Length: 12
Windrow Width: 9
Texture: COARSE Start Time Finish Time
Time Turned: 8:30 Pre-Turn: 7:56 7:58
Moisture Added: 0 Post-Turn: 8:35 8:40
Temperature (C) Oxygen (%) MWHC (%)

Pre or Post Cross Section Location 1 Foot 2/3 Feet 1 Foot 2/3 Feet 1 Foot 2/3 Feet pH
PRE A 1 53 51 0 0

2 54 53 0 0 50

3 62 55 3 0
POST 1 49 52 17 15

2 50 48 14 15

3 50 48 20 19



NSWC CRANE
"WINDROW PROCESS DATA - DAILY LOG

Windrow Number:  N-CONT Date Monitored:  5/16/98
Age 21 Relative Humidity: 91.0% Inspected By: PAC
ndrow Height: 5 Ambient Temperature: 22 Performed By: MAM MAM
windrow Length: 18
Windrow Width: 18
Texture: MEDIUM . Start Time Finish Time
Time Turned: 7:30 Pre-Tum: 6:35 6:40
Moisture Added: 0 Post-Turn: 7:40 7:45
Temperature (C) Oxygen (%) MWHC (%)

Pre or Post Cross Section Location 1 Foot 2/3 Feet 1 Foot 2/3 Feet 1Foot 2/3Feet pH
PRE A 1 52 51 3 0

2 65 61 8 0

3 46 46 10 1
POST 1 48 47 10 7

2 49 49 13 10

3 47 46 10 8



NSWC CRANE
-WINDROW PROCESS DATA - DAILY LOG

Windrow Number: N-CONT Date Monitored:  5/17/98
Age 22 Relative Humidity: 54.0% Inspected By: PAC
Windrow Height: 45 Ambient Temperature: 21 Performed By: MAM MAM
Windrow Length: 18
Windrow Width: 185
Texture: MEDIUM . Start Time Finish Time
Time Turned: 9:35 Pre-Turn: 8:45 B:49
Moisture Added: 0 Post-Turn: 9:45 9:50
Temperature (C) Oxygen {%) MWHC (%)

Pre or Post Cross Section Location 1 Foot 2/3 Feet 1Foot 2/3 Feet 1 Foot 2/3Feet pH
PRE A 1 56 53 1 1

2 57 59 10 2

3 50 49 10 11
POST 1 49 55 15 8

2 45 54 17 10

3 47 51 16 1




NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number:  N-CONT Date Monitored:  5/18/98
Age 23 Relative Humidity: 66.0% inspected By: RAE
ndrow Height: 4 Ambient Temperature: 18 Performed By: KAP - KAP

windrow Length: 8
Windrow Width: 5
Texture: COARSE Start Time Finish Time
Time Turned: 12:58 Pre-Turn: 7:47 7:50
Moisture Added: 0 Post-Turn: 12:59 1:05
s Temperature {C) Oxygen (%) MWHC (%) _
Pre or Post Cross Section Location 1 Foot 2/3 Feet 1 Foot 2/3Feet 1 Foot 2/3Feet pH
PRE A 1 59 58 1 1

2 54 52 1 1

3 51 51 1 1
POST 1 49 438 16 16

2 41 37 18 20

3 36 32 20 20



NSWC CRANE

WINDROW PROCESS DATA - DAILY LOG

Windrow Number: N-CONT

Age 24

Windrow Height: 4
Windrow Length: 10

Windrow Width: 12
Texture: COARSE
Time Turned: 7:15

Moisture Added: 0

Pre or Post Cross Section
PRE A

POST

Relative Humidity:

60.0%

Ambient Temperature: 20

Location

W NN

Temperature {C)
1 Foot 2/3 Feet

50
47
55
41
36
36

49
49
53
41
34
37

Oxygen (%)

Date Monitored: 5/19/98

Inspected By: MAM
Performed By: RAE RAE

Start Time Finish Time

Pre-Turn: 6:40 6:45
Post-Turn: 7:18 7:20
MWHC (%)

1Foot 2/3Feet 1Foot 2/3Feet pH

0
1
0
14
18
13

1
0
0
15
18
15




NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number: N-CONT Date Monitored: 5/20/98
Age 25 Relative Humidity: 60.0% Inspected By: PAC
ndrow Height: 5 Ambient Temperature: 28 Performed By: MAM MAM
windrow Length: 12
Windrow Width: 10
Texture: MEDIUM Start Time Finish Time
Time Turned: 13:10 Pre-Turn: 13.00 13.05
Moisture Added: 0 Post-Turn: 13:11 13:15
Temperature (C) Oxygen (%) MWHC (%)

Pre or Post Cross Section Location 1 Foot 2/3 Feet 1Foot 2/3Feet 1Foot 2/3Feet pH
PRE A 1 52 51 6 1

2 50 49 5 2

3 48 45 3 1
POST 1 41 42 10 8

2 43 41 11 9

3 40 42 10 8



NSWC Crane BioFacility Full Scale Windrow N-Control
Constructed April 25, 1998

Windrow Average Daily Temperatures
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Average Daily Windrow Temperature Summary Report

Windrow Number Construction Date Date Monitored Age (Days) PRE-Turn (Deg C) POST-Turn (Deg C)

N-CONTROL 4/25/98 4/25/98 0 26.50 29.50
4/26/98 1 39.50 38.67
4/27/98 2 50.83 38.67
4/20198 4 60.00 41.33
4/30/98 5 60.67 50.33
5/1/98 ] 66.33 67.00
5/2/98 7 67.67 52.00
5/3/98 8 61.83 41:00
5/4/98 9 60.67 47.33
5/5/98 10 57.50 61.33
5/6/98 11 65.33 60.50
5/7/98 12 60.17 65.67
5/8/98 13 64.83 41.67
5/9/98 14 50.83 49.00
5/10/98 15 48.67 42.67
5/11/98 16 62.83 44,50
5/12/98 17 54.00 50.33
5/13/98 18 58.17 42.00
5/14/98 19 59.83 46.83
5/15/98 20 54,67 49.50
5/16/98 21 53.50 47.67
5/17/98 22 54 00 50.17
5/18/98 23 54.17 40.50
5/19/98 24 50.50 37.50
5/20/98 25 4917 41.50

All average temperatures are in degrees centigrade
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NSWC Crane BioFacility Full Scale Windrow Monitoring Activity Windrow N-Control
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|
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Average Daily Windrow WHC Summary Report

Windrow Number Construction Date Date Monitored  Age (Days) PRE-Turn (%) POST-Turn (%)

N-CONTROL 4/24/98 4/27/98 3 42.70
4/29/98 5 41.20
4/30/98 6 41.00
5/2/98 8 51.60
5/3/98 9 ‘ 51.60
5/6/98 12 53.30
577198 13 43.40
5/8/98 14 50.00
5/11/98 17 48.30
5/13/98 19 48.40
5/15/98 21 50.00

All average MWHC values are expressed in percent

Generated: [12-Feb-99




NSWC Crane BioFacility Full Scale Windrow N-Control
Constructed April 25, 1998

Windrow Average Daily Oxygen
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Windrow Number Construction Date Date Monitored Age (Days) PRE-Turn (%) POST-Turn (%)

N-CONTROL 4/25/98 4/25/98 0} 6.17 9.00
4/26/98 1 717 833
4/27/98 2 6.33 10.50
4/29/98 4 0.50 13.17
4/30/98 5 3.67 11.50
5/1/98 6 233 - 8867
512198 7 417 10.67
5/3/98 8 8.50 18.67
5/4/98 g 233 13.00
5/5/98 10 467 533
5/6/98 11 4.00 7.17
57198 12 14.67 14.33
5/8/98 13 11.83 16.50
5/0/98 14 0.00 1417
5/10/98 15 3.50 10.83
5/11/98 16 1017 7.83
5M12/98 17 6.67 11.83
5/M13/98 18 8.50 17.67
5/14/98 19 2.00 7.67
5/15/98 20 0.50 16.67
5/16/98 21 3.67 9.67
5/17/98 22 5.83 12.83
5/18/98 23 1.00 18.33
5/19/98 24 0.33 15.50
5/20/98 25 3.00 9.33

All average Oxygen values are expressed as a percent

Generated: 10-Feb-99
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Average Daily Windrow PH Summary Report

Windrow Number Construction Date  Date Monitored Age (Days) PRE-Turn (STD Unirs)

N-CONTROL 4/24/98 4/28/98 5 8.70
5/6/98 12 8.70
5/M13/98 19 8.40

All average PH values are expressed in standard units

February 10, 1998



APPENDIX E

WINDROW S-001 PROCESS DATA

NSWC Crane
Bioremediation Facility
Toxicity Report E-1 2/26/99



TABLE OF CONTENTS

DESCRIPTION PAGES
Windrow Process Data-DailyLog ........... ... .. ... ... .. ... ...... 27 pages
Windrow Average Daily Temperature Graph ... .. .. ... ... ... ... .. ... ... 1 page
Windrow Average Daily Temperature Report .. ... ... .. IR 1 page
Windrow Average Daily WHC Graph . ... ... ... ... ... ... ... ... ..., 1 page
Windrow Average Daily WHC Report . . ....... ... ... .. ... ... .. ... ... 1 page
Windrow Average Daily Oxygen Graph . . ... ... ... ... . ... . ... ... 1 page
Windrow Average Daily Oxygen Report . ... ... ... .. .. ... .. 1 page
Windrow Average DaillypHReport . . . ... .. ... ... . . . 1 page
NSWC Crane

Bioremediation Facility

Toxicity Report E-2 2/26/99




NSWC CRANE
- WINDROW PROCESS DATA - DAILY LOG

Windrow Number:  S001 Date Monitored:  4/15/98
Age O Relative Humidity: 98.0% Inspected By: KAP
ndrow Height: 6.5 Ambient Temperature: 12 Performed By: RAE RAE
windrow Length: 250
Windrow Width: 19
Texture: COARSE . Start Time Finish Time
Time Turned: 11:50 Pre-Turn:
Moisture Added: 0 Post-Turn: 12:00 12:18
Temperature (C) Oxygen (%) MWHC (%]}
Pre or Post Cross Section Location 1 Foot 2/3 Feet 1 Foot 2/3 Feet 1tFoot 2/3Feet pH
POST A 1 17 22 20 20
2 28 33 15 13 47.7 8.5
3 34 35 15 16
B 1 35 35 15 15
2 34 37 15 15 51.7 86
3 29 27 17 17
C 1 26 28 15 15
2 30 31 16 16 54.5 8.4
3 23 22 18 19
D 1 43 42 15 14
2 42 45 15 15 554 8.4
3 37 35 15 16
E 1 39 40 16 16
2 41 46 15 16 50 8.6
3 34 36 17 18



Windrow Number:

Age 1
Windrow Height:
Windrow Length:
Windrow Width:

Texture:
Time Turned:
Moisture Added:

Pre or Post Cross Section Location

PRE A

POST A

NSWC CRANE

WINDROW PROCESS DATA -DAILLY LOG

Date Monitored: 4/16/98

5001

6.5
250
19

COARSE
11:10
0

1

W KN -2 WKN WK 2 WN =2 WR 2 WN 2 WN 22N W 2 WwN

Relative Humidity:

Ambient Temperature:

Temperature (C)
1 Foot 2/3 Feet

51
54
58
47
48
42
46
51
41
48
44
46
54
45
39
43
41
41
41
41
39
39
40
33
44
48
36
43
47
44

52
58
56
46
59
41
44
49
36
51
54
44
53
51
49
44
46
46
43
44
43
39
44
36
48
52
42
47
52
46

98.0%

12

Oxygen (%)

inspected By: PAC
Performed By: MAM

MAM

Start Time Finish Time

Pre-Turn: 8:11
Post-Turn: 11:20

MWHC (%)

1 Foot 2/3 Feet 1 Foot 2/3 Feet

2

14
18
10
12
13
7

17
1
1

19
4

2

15
13
17
15
18
14
17
18
13
16
14
11
16
16
10
17
17

EEN
w

W

R N o TN N O ¢« L (L (UL (UL (U e Ut O U I GO 6 D S S o SR [ - 4% T - —_
N - O = = N aNO A O = ~I v w

B:37
11:37

pH



NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number:  S001 Date Monitored:  4/17/98
Age 2 Relative Humidity: 95.0% inspected By: KAP
ndrow Height: 6 Ambient Temperature: 4 Performed By: RAE RAE
windrow Length: 225
Windrow Width: 17
Texture: COARSE Start Time Finish Time
Time Turned: 910 Pre-Turn: 7:50 B:15
Moisture Added: 0 Post-Turn: $:20 9:40
C Temperature {C) Oxygen (%) MWHC (%) _
Pre or Post Cross Section Location 1 Foot 2/3 Feet 1 Foot 2/3Feet 1Foot 2/3Feet pH
PRE A 1 50 54 17 15
2 42 49 18 18 48.2
3 48 54 15 17
B 1 60 56 2 0
2 67 70 15 12 46.7
3 66 60 2 2
C 1 66 61 3 3
2 63 63 12 13 50
3 65 65 10 6
D 1 64 64 16 9
2 64 60 16 16 50
3 64 69 11 9
E 1 65 58 6 1
2 49 52 1 16 455
3 61 68 12 14
POST A 1 53 51 6 3
2 51 52 13 14
3 43 49 16 15
B 1 52 51 9 7
2 46 49 17 16
3 51 51 12 10
c 1 49 50 8 7
2 49 50 13 12
3 46 49 15 12
D 1 54 55 7 9
2 45 52 16 15
3 51 52 15 16
E 1 48 51 12 10
2 45 48 15 15
3 48 48 16 16



Windrow Number:

Age 3
Windrow Height:

Windrow Length:
Windrow Width:

Texture:
Time Turned:
Moisture Added:

Pre or Post Cross Section Location

PRE A

POST A

NSWC CRANE

- WINDROW PROCESS DATA -DAILY LOG

5001

7
275
18

COARSE
9:25
0

=y

W RN =W =2 WN 2 WO = W =S W 2 0N 22 W =2 W2 wiN

Relative Humidity:

68.0%

Ambient Temperature: 7

Temperature (C)
1 Foot 2/3 Feet

67
53
43
67
58
60
63
59
61
68
54
60
65
53
56
55
50
41
54
45
50
53
52
50
57
49
46
56
48
44

60
66
59
60
66
i
58
67
67
62
63
68
61
64
56
57
51
48
55
52
54
54
54
53
59
50
50
56
57
50

Oxygen (%)

Date Monitored: 4/18/98

Inspected By: PAC
Performed By: PAC PAC

Start Time Finish Time

Pre-Turn: 8:35 8:57
Post-Turn: 9:32 10:03
MWHC (%) -

1 Foot 2/3 Feet 1Foot 2/3Feet pH

2

17
20
3

18
18
2

18
16
3

18
17
5

18
19
16
18
20
11
19
18
15
19
18
10
18
19
14
19
20

]
17
18
1

17
14
1

17
16
1

18
16
1

17
18
14
18
19
9

18
13
13
17
17
10
15
17
13
16
19




NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number: 5001 Date Monitored:  4/19/98
Age 4 Relative Humidity: 84.0% inspected By:
ndrow Height: 6 Ambient Temperature: 8 Performed By: PAC PAC
windrow Length: 275
Windrow Width: 18
Texture: COARSE Start Time Finish Time
Time Turned: 10:35 Pre-Turn: 8:31 8:50
Moisture Added: 2000 Post-Turn: 10:46 11:10
Temperature (C) Oxygen (%) MWHC (%)
Pre or Post Cross Section Location 1 Foot 2/3 Feet 1Foot 2/3Feet 1Foot 2/3Feet pH
PRE A 1 69 64 4 1
2 61 69 17 15
3 48 59 20 18
B 1 68 67 6 3
2 51 61 19 18
3 680 73 18 10
C 1 66 60 1 1
2 54 67 18 16
3 66 73 14 12
D 1 55 681 12 3
2 57 66 18 17
3 65 72 13 12
E 1 69 66 5 2
2 44 62 20 16
3 57 59 17 18
POST A 1 53 57 17 13
2 45 50 19 18 49
3 44 49 19 18
B 1 52 55 17 14
2 48 48 18 18 54.6
3 50 55 16 15
C 1 55 55 17 13
2 47 51 19 17 47.8
3 49 54 18 16
D 1 51 56 17 14
2 42 48 19 17 54.3
3 52 57 17 15
E 1 52 56 16 15
2 51 53 18 17 46.7
3 44 47 18 17



Windrow Number:

Age 5
Windrow Height:
Windrow Length:
Windrow Width:

Texture:
Time Turned:
Moisture Added:

Pre or Post Cross Section Location

PRE A

POST A

S001

5
250
20

COA
9:50
0

NSWC CRANE

WINDROW PROCESS DATA - DAILY LOG

RSE

—_—

W RN~ WK 2R - WN =2 WN =2 WA = RN = W R W = W N

Relative Humidity:

73.0%

Ambient Temperature: 9

Temperature (C)
1 Foot 2/3 Feet

70
50
20
67
53
52
52
45
57
45
52
51
54
43
39
55
40
36
55
49
46
57
49
52
58
46
52
58
45
43

65
64
63
64
65
70
58
60
71
56
65
70
59
61
64
59
50
44
57
49
54
58
53
56
57
52
57
60
51
48

Oxygen (%)

Date Monitored: 4/20/98

Inspected By: KAP
Performed By: MAM MAM

Start Time Finish Time

Pre-Turn: 8:30 9:02
Post-Turn: 10:00 10:28
MWHC (%)

1Foot 2/3Feet 1 Foot 2/3 Feet pH '

10
19
20
8

18
19
19
20
18
20
19
18
17
20
18
15
20
20
16
18
19
13
18
19
13
20
19
12
20
20

1
15
16
1

17
14
1

18
14
]

18
15
2

18
17
13
17
19
13
17
14
11
15
16
12
18
14
10
17
18




NSWC CRANE
"WINDROW PROCESS DATA - DAILY LOG

Windrow Number:  S001 Date Monitored:  4/21/98
Age 6 Relative Humidity: 96.0% Inspected By: MAM
ndrow Height: 5.5 Ambient Temperature: 9 Performed By: KAP KAP
windrow Length: 250
Windrow Width: 19.5
Texture: COARSE . Start Time Finish Time
Time Turned: 9:35 Pre-Turn: 8:22 8:45
Moisture Added: 0 Post-Turn: 9:48 10:15
Temperature (C) Oxygen (%) MWHC (%)
Pre or Post Cross Section Location 1 Foot 2/3 Feet 1Foot 2/3Feet 1Foot 2/3Feet pH
PRE A 1 69 63 1 1
2 69 74 19 10 457
3 64 70 15 14
B 1 72 70 4 3
2 64 69 16 14 48.4
3 70 74 13 14
Cc 1 65 63 2 1
2 68 73 14 8 48.6
3 67 74 12 g
D 1 69 64 1 1
2 66 72 15 11 47.2
3 69 73 16 15
E 1 65 68 2 3
2 47 67 19 19 495
3 64 69 16 10
POST A 1 59 59 11 10
2 59 62 14 8
3 54 60 15 15
B 1 61 60 11 10
2 56 59 16 11
3 58 62 15 14
C 1 60 58 11 10
2 56 60 11 12
3 59 62 15 15
D 1 61 61 7 5
2 55 58 16 15
3 54 57 10 8
E 1 59 60 9 6
2 57 59 9 9
3 55 58 10 10



Windrow Number:

Age 7
Windrow Height:
Windrow Length:
Windrow Width:

Texture:
Time Turned:
Moisture Added:

Pre or Post Cross Section Location

PRE A

POST A

S001

5.5
250
19.5

COA
9:46
0

NSWC CRANE

WINDROW PROCESS DATA - DAILY LOG

RSE

—_—

WRN 2 WK 3 WRN A WN 2 WK 2 WK 2 WR2WN=2 WR 2 Wl

Relative Humidity:

97.0%

Ambient Temperature: 9

Temperature (C)
1 Foot 2/3 Feet

41
56
62
53
56
64
63
49
51
40
52
52
54
a7
53
57
37
51
58
48
50
57
51
51
57
49
50
53
44
50

67
69
70
63
71
71
68
68
69
62
66
70
64
54
87
60
50
56
60
51
55
60
59
54
59
57
57
58
45
55

Oxygen (%)

Date Monitored: A[22/98

inspected By:
Performed By: MAM MAM

Start Time Finish Time
Pre-Turn: 8:41 9:15
Post-Turn: 9:56 10:25

MWHC (%)

1Foot 2/3Feet 1Foot 2/3Feet pH

20
18
15
15
19
14
13
20
19
20
13
20
15
14
19
15
20
19
13
19
18
10
19
18
9

19
19
8

20
19

2

16
15
1

14
14
1

15
17
1

11
12
1

14
15
12
18
16
10
16
16
8

14
14
.

15
14
6

17
15




NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number: S001 Date Monitored:  4/23/98
4ge 8 Relative Humidity: 100.0% Inspected By: PAC
ndrow Height: 8 Ambient Temperature: 7 Performed By: RAE RAE
windrow Length: 250
Windrow Width: 16
Texture: MEDIUM Start Time Finish Time
Time Turned: 11:10 Pre-Turn: 8:45 9:05
Moisture Added: 0 Post-Turn: 11:20 11:45
) Temperature (C) Oxygen (%) MWHC (%) _
Pre or Post Cross Section Location 1 Foot 2/3 Feet 1 Foot 2/3Feet 1Foot 2/3Feet pH
PRE A 1 71 67 1 1
2 60 69 14 16 476 8.3
3 64 72 18 14
B 1 70 66 6 2
2 64 69 10 16 50.8 8.4
3 70 74 15 13
C 1 70 67 6 1
2 62 69 18 17 455 8.5
3 65 69 10 15
D 1 69 67 1 1
2 68 69 17 16 459 85
3 68 72 16 11
E 1 66 67 2 3
2 57 62 18 19 522 8.5
3 61 67 16 16
POST A 1 62 63 17 14
2 57 59 17 17
3 60 61 16 15
B 1 62 64 13 12
2 60 60 18 17
3 58 61 16 16
C 1 64 64 12 13
2 57 63 18 17
3 51 80 16 15
D 1 64 685 13 4
2 61 56 18 18
3 60 63 16 15
E 1 64 65 13 12
2 51 58 19 18
3 60 59 17 16



Windrow Number:

Age 9

Windrow Height:
Windrow Length:
Windrow Width:

Texture:
Time Turned:
Moisture Added:

Pre or Post Cross Section Location

PRE A

POST A

NSWC CRANE

- WINDROW PROCESS DATA - DAILY LOG

S001

5
250
18

COARSE

11:14
0

—

W N 2 N2 W 2 W 2 WK A WRN 22 WN 2 W A2 W N

Relative Humidity:
Ambient Temperature:

Temperature (C)
1 Foot 2/3 Feet

69
73
68
72
71
74
66
70
71
68
71
73
71
71
69
61
61
57
61
58
58
62
60
61
81
59
62
81
64
57

68
73
75
68
75
74
67
75
74
69
75
72
70
75
74
61
61
61
62
61
69
62
62
62
63
61
64
63
66
64

69.0%

12

Oxygen (%)

Date Monitored: 4/24/98

Inspected By: PAC
Performed By: KAP KAP

Start Time Finish Time

Pre-Turn: 8:33 8:59
Post-Turn: 11.04 11:35
MWHC (%) -

1 Foot 2/3Feet 1Foot 2/3Feet pH

0

11
17
4

15
11
17
12
14
15
14
9

16
14
14
9

12
14
10
15
14
9

13
14
9

16
13
10
15
15

= 0 0 O N = p = PN NN NNNO
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- NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number: S001 Date Monitored:  4/25/98
Age 10 Relative Humidity: 62.0% Inspected By: PAC
adrow Height: 5 Ambient Temperature: 14 Performed By: MAM  MAM
windrow Length: 250
Windrow Width: 19.5
Texture: MEDIUM Start Time Finish Time
Time Turned: 13:33 Pre-Turn: 9:07 9:34
Moisture Added: 0 Post-Turn: 13:43 14:05
Temperature {C) Oxygen (%) MWHC (%)
Pre or Post Cross Section Location 1 Foot 2/3 Feet 1Foot 2/3Feet 1Foot 2/13Feet pH
PRE A 1 67 64 14 0
2 53 72 17 7
3 57 71 18 12
B 1 59 63 18 0
2 57 72 18 13
3 67 75 16 7
C 1 70 64 5 0
2 60 73 18 10
3 62 75 18 10
D 1 69 65 6 0
2 55 70 19 11
3 46 73 19 g
E 1 45 62 20 0
2 45 68 20 15
3 54 72 20 15
POST A 1 59 61 16 7
2 57 58 16 12
3 56 60 17 13
B 1 60 63 9 7
2 60 61 18 13
3 55 60 16 14
cC 1 60 63 12 7
2 53 58 17 14
3 56 58 17 13
D 1 62 63 11 8
2 59 60 17 14
3 58 62 18 15
E 1 60 63 13 10
2 58 63 17 16
3 57 80 18 15



NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number; S0 Date Monitored: 4/26/98

Age 11 Relative Humidity: 71.0% Inspected By: PAC .
Windrow Height: 5 Ambient Temperature: 17 Performed By: MAM MAM
Windrow Length: 250
Windrow Width: 18
Texture: MEDIUM Start Time Finish Time
Time Turned: 10:28 Pre-Turn: 8:41 9:04
Moisture Added: 0 Post-Turn: 10:38 10:56
' ‘ Temperature (C) Oxygen (%) MWHC (%) _
Pre or Post Cross Section Location 1 Foot 2/3 Feet 1Foot 2/3Feet 1Foot 2/3Feet pH
PRE A 1 54 65 18 1
2 60 73 17 9 48.8
3 55 71 18 6
B 1 57 64 19 1
2 64 73 17 12 51.4
3 62 74 17 10
C 1 55 64 18 1
2 62 74 18 6 40
3 59 72 18 9
D 1 52 62 18 1
2 54 71 18 12 47.7
3 62 73 17 7
E 1 69 67 11 1
2 59 70 19 14 53.2
3 61 73 17 11
POST A 1 56 59 12 6
2 54 57 16 13
3 52 49 16 15
B 1 57 60 17 6
2 53 57 18 14
3 50 58 18 15
C 1 58 60 19 6
2 56 59 18 10
3 53 56 18 14
D 1 57 61 16 6
2 53 58 17 14
3 53 58 19 12
E 1 54 59 17 6
2 55 58 17 12
3 55 58 18 13




NSWC CRANE
- WINDROW PROCESS DATA - DAILY LOG

Windrow Number:  S001 Date Monitored:  4/27/98
Age 12 Relative Humidity: 61.0% Inspected By:
ndrow Height: 5 Ambient Temperature: 7 Performed By: MAM MAM
vvindrow Length: 250
Windrow Width: 19
Texture: MEDIUM . Start Time Finish Time
Time Turned: 9:26 Pre-Turn: 8:24 8:45
Moisture Added: 0 Post-Turn: 9:36 9:55
Temperature (C) Oxygen (%) MWHC (%) -
Pre or Post Cross Section Location 1 Foot 2/3 Feet 1Foot 2/3Feet 1Foot 2/3Feet pH
PRE A 1 49 65 12 7
2 50 72 11 8
3 60 68 7 16
B 1 52 61 14 11
2 64 72 14 16
3 81 70 12 15
c 1 58 66 9 10
2 58 68 10 17
3 57 68 13 15
D 1 48 56 13 10
2 63 69 11 17
3 56 69 16 17
E 1 45 63 10 11
2 61 68 13 18
3 53 64 13 19
POST A 1 55 57 11 7
2 45 56 19 17
3 55 61 17 16
B 1 58 62 10 13
2 53 59 17 17
3 56 63 18 16
C 1 59 61 7 11
2 55 61 18 17
3 54 61 18 16
D 1 59 61 6 5
2 53 56 18 19
3 53 59 19 17
E 1 54 58 12 11
2 54 58 15 17
3 54 58 17 17



Windrow Number:

Age 13

Windrow Height:
Windrow Length:
Windrow Width:

Texture:
Time Turned:
Moisture Added:

Pre or Post Cross Section Location

PRE A

POST A

NSWC CRANE

WINDROW PROCESS DATA - DAILY LOG

S001

5
250
18

COARSE

12:40
0

—

WN 2 WNR 2 WN =2 W 2 WA S W A WR W2 W WwN

Relative Humidity:

65.0%

Ambient Temperature: 6

Temperature {C)
1 Foot 2/3 Feet

68
70
72
61
72
70
58
73
68
87
69
70
68
72
68
57
56
54
57
59
60
59
63
61
60
61
57
62
61
57

68
74
74
69
74
73
67
74
72
66
74
74
66
74
74
58
60
51
62
63
60
63
64
60
61
80
61
63
59
66

Date Monitored: 4128198

Inspected By: MAM
Performed By: KAP KAP

Start Time Finish Time

Pre-Turn: 7:43 8:17
Post-Turn: 12:50 1:01
MWHC (%)

1Foot 2/3 Feet 1Foot 2/3Feet pH

Oxygen (%)
10 3
11 10
16 15
12 19
12 3
14 13
20 4
16 8
15 15
12 10
17 14
15 10
1 5
14 15
13 12
12 11
16 15
16 18
12 10
15 17
17 16
10 8
14 17
17 16
9 11
15 17
17 16
9 8
8 17
17 15




NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number:  S001 Date Monitored:  4/29/98
Age 14 Relative Humidity: 68.0% Inspected By: RAE
1drow Height: 45 Ambient Temperature: 13 Performed By: KAP KAP
windrow Length: 250
Windrow Width: 18
Texture: MEDIUM Start Time Finish Time
Time Turned: 2:00 Pre-Turn: 911 9:21
Moisture Added: 0 Post-Turn: 2:10 2:30
' 7 Temperature (C) Oxygen (%) MWHC (%} _
Pre or Post Cross Section Location 1 Foot 2/3 Feet 1Foot 2/3Feet 1Foot 2/I3Feet pH
PRE A 1 67 63 0 0
2 72 73 4 1 42.3 8.6
3 58 74 12 2
B 1 67 &5 3 0
2 68 74 5 6 50 8.6
3 73 72 6 6
C 1 65 65 0 4]
2 70 72 5 6 40.9 8.4
3 71 71 9 3
D 1 69 66 0 0
2 68 72 6 8 446 8.5
3 74 70 7 1
E 1 70 70 2 7
2 69 73 13 13 59.2 8.7
3 73 74 12 4
POST A 1 63 64 12 11
2 63 63 15 14
3 57 62 17 15
B 1 62 64 12 10
2 63 65 15 15
3 62 62 15 14
C 1 63 65 17 10
2 64 65 15 14
3 62 62 15 14
D 1 63 65 13 11
2 62 62 15 15
3 61 62 14 14
E 1 62 65 10 ]
2 63 61 14 15
3 63 65 13 12



Windrow Number:

Age 15

Windrow Height:
Windrow Length:
Windrow Width:

Texture:
Time Turned:
Moisture Added:

Pre or Post Cross Section Location

PRE A

POST A

NSWC CRANE

. WINDROW PROCESS DATA - DAILY LOG

S001

4.5
250
12

MEDIUM
12:07
0

1

WN o WN 2 W 2 WR = WR = WHR @ WK 3R 2 WK = WK

Relative Humidity:

89.0%

Ambient Temperature: 16

Temperature (C)
1 Foot 2/3 Feet

72
63
74
68
74
73
67
74
72
70
74
72
71
73
73
60
42
63
64
64
61
65
63
63
65
65
64
65
64
64

70
73
74
67
73
72
68
75
72
68
76
75
70
75
75
63
58
64
66
66
64
65
65
67
67
66
65
67
66
64

Oxygen (%}
1 Foot 2/3 Feet

1

—
N

e T » » U SR U » SN { o SN W G U T T T U G

2

o

D =2 W W W oo O Wb O,

Date Monitored:

inspected By:;
Performed By:

4/30/98
MAM
RAE RAE

Start Time Finish Time

Pre-Turn: 9:25

Post-Turn: 12:17

MWHC (%)

459

39.8

48.1

46.2

44.3

1 Foot 2/3 Feet

8:40
12:35

pH



NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number:  S001 Date Monitored:  5/1/98
Age 16 Relative Humidity: 92.0% Inspected By: RAE
ndrow Height: 5 Ambient Temperature: 15 Performed By: KAP KAP
windrow Length: 250
Windrow Width: 18
Texture: MEDIUM Start Time Finish Time
Time Turned: 9:45 Pre-Turn: 8:40 8:55
Moisture Added: 1500 Post-Turn: 9:55 10:01
Temperature {C) Oxygen (%) MWHC (%)
Pre or Post Cross Section Location 1 Foot 2/3 Feet 1Foot 2/3 Feet 1Foot 2/3 Feet pH
PRE A 1 68 66 1 0
2 70 72 4 3
3 73 71 2 1
B 1 68 67 1 1
2 71 71 5 2
3 69 69 1 0
C 1 68 67 0 0
2 73 70 3 1
3 71 69 1 1
D 1 67 67 1 0
2 73 71 6 3
3 73 72 6 4
E 1 71 67 3 2
2 73 74 4 7
3 76 73 8 3
POST A 1 63 64 13 13
2 63 62 15 16
3 56 60 16 14
B 1 61 63 13 13
2 62 62 15 16
3 60 59 16 15
C 1 55 60 13 12
2 61 62 13 15
3 60 60 15 15
D 1 56 61 14 13
2 60 60 15 17
3 56 61 17 16
E 1 57 61 15 14
2 60 61 17 17
3 60 60 17 16



Windrow Number:

Age 17

Windrow Height:
Windrow Length:
Windrow Width:

Texture:
Time Turned:
Moisture Added:

Pre or Post Cross Section Location

PRE A

POST A

NSWC CRANE

WINDROW PROCESS DATA - DAILY LOG

S001

45
270
18

COARSE

10:27
0

1

W N 2N 2N 2 WRN 2 WN = WN =2 W W =2 WON =2 W

Relative Humidity:
Ambient Temperature:

Temperature (C)
1 Foot 2/3 Feet

67
73
72
64
71
71
63
71
73
65
73
71
63
68
71
63
62
61
61
63
57
61
62
60
63
63
63
62
62
48

69
73
73
65
70
70
64
70
69
65
73
71
64
71
73
63
64
62
63
63
59
62
62
60
G4
64
63
64
B3
56

95.0%

17

Oxygen (%)

Date Monitored: 512198

Inspected By: RAE
Performed By: JAD JAD

Start Time Finish Time
Pre-Turn: 8:56 911
Post-Turn: 10:36 10:48

MWHC (%)

1Foot 2/3Feet 1Foot 2/3Feet pH

B W WS =2 AN O N A

O W =
N

10
13
15
14
13
15
13
13
15
14
15
14
16
14
15
18

[#3)

BN M

= A DN RN A

15
14
11
15
15
11
16
14
13
14
16
12
15
17




NSWC CRANE
- WINDROW PROCESS DATA - DAILY LOG

Windrow Number:  S001 Date Monitored:  5/3/98
Age 18 Relative Humidity: 99.0% inspected By: RAE
ndrow Height: 4 Ambient Temperature: 18 Performed By: JAD JAD
Windrow Length: 270
Windrow Width: 16
Texture: MEDIUM . Start Time Finish Time
Time Turned: §:25 Pre-Turn: 7:41 7:55
Moisture Added: 0 Post-Turn: 9:30 841
Temperature (C) Oxygen (%) MWHC (%) -
Pre or Post Cross Section Location 1 Foot 2/3 Feet 1Foot 2/3 Feet 1 Foot 2/3 Feet pH
FRE A 1 71 66 5 2
2 72 72 5 1
3 66 72 0 13
B 1 69 68 8 10
2 70 71 6 5
3 57 58 4 4
C 1 85 65 9 6
2 74 73 11 2
3 71 70 2 4
D 1 62 66 1 7
2 59 67 19 15
3 68 67 1 7
E 1 63 66 2 4
2 71 73 10 13
3 68 71 14 1
POST A 1 63 64 12 11
2 65 65 14 14
3 62 64 13 14
B 1 62 62 12 12
2 62 62 16 15
3 59 62 16 12
C 1 62 60 11 14
2 58 63 16 15
3 57 60 16 15
D 1 64 64 13 10
2 59 62 18 15
3 56 60 17 17
E 1 64 62 13 13
2 59 62 16 16
3 56 62 18 16



Windrow Number:

Age 19

Windrow Height:
Windrow Length:
Windrow Width:

Texture:
Time Turned:
Moisture Added:

Pre or Post Cross Section Location

PRE A

POST A

NSWC CRANE

WINDROW PROCESS DATA - DAILY LOG

5001

5
250
17

MEDIUM
10:18
0

—

W AN =22 WN 2 WN =S W a2 WN =2 W 22 W AW =S W W N

Relative Humidity:

90.0%

Ambient Temperature: 12

Temperature (C)
1 Foot 2/3 Feet

66
68
71
67
71
73
68
67
71
66
68
69
51
65
69
59
59
59
60
61
61
60
61
61
60
60
60
62
62
61

66
70
71
65
73
66
65
72
72
66
69
69
61
70
70
61
57
60
62
60
62
62
61
62
61
60
60
62
63
65

Oxygen (%)

Date Monitored: 5/4198

Inspected By: RAE
Performed By: KAP KAP

Start Time Finish Time
Pre-Turn: 8:55 9:10
Post-Turn: 10:28 10:40

MWHC (%)

1Foot 2/3 Feet 1 Foot 2/13Feet pH

0O = -~ 0 W h O 2O OO

N N e T N I U i G G = « T S S 1 RN ', , ST G
W O O O AN A A 2w 3D o w D

0

N == O W O ~

514

44 .4

55.7

47.5

525




NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number:  S001 Date Monitored:  5/5/98
Age 20 Relative Humidity: 88.0% Inspected By: PAC
wdrow Height: 5 Ambient Temperature: 16 Performed By: KAP KAP
windrow Length: 250
Windrow Width: 17
Texture: MEDIUM Start Time Finish Time
Time Turned: 9:25 Pre-Turn: 9:14 9.25
Moisture Added: 0 Post-Turn: 9:35 9:48
' Temperature (C) Oxygen (%) MWHC (%)
Pre or Post Cross Section Location 1 Foot 2/3 Feet 1Foot 2/3 Feet 1Foot 2/3Feet pH
PRE A 1 69 67 1 1
2 69 71 4 9
3 74 71 2 2
B 1 67 66 1 1
2 68 71 6 10
3 72 71 7 7
C 1 66 66 3 2
2 67 70 5 9
3 70 68 6 5
D 1 65 66 2 3
2 67 69 5 10
3 70 71 5 10
E 1 66 67 2 2
2 68 71 5 12
3 72 72 7 11
POST A 1 61 62 9 12
2 62 62 14 16
3 57 61 13 11
B 1 58 60 11 9
2 61 €0 12 16
3 59 60 16 14
C 1 55 59 13 10
2 61 62 13 16
3 61 60 16 16
D 1 56 59 15 11
2 60 59 12 17
3 59 59 17 17
E 1 56 50 13 10
2 62 67 11 17
3 62 62 16 15



NSWC CRANE
- WINDROW PROCESS DATA - DAILY LOG

Windrow Number:  S001 Date Monitored:  5/6/98
Age 21 Relative Humidity: 78.0% Inspected By: PAC
Windrow Height: 5 Ambient Temperature: 17 Performed By: KAP KAP
Windrow Length: 250
Windrow Width: 18
Texture: MEDIUM Start Time Finish Time
Time Turned: 1:21 Pre-Turn: 7:58 8:12
Moisture Added: 0 Post-Turn: 1:31 1:43
Temperature (C) Oxygen (%) MWHC (%) -
Pre or Post Cross Section Location 1 Foot 2/3 Feet 1 Foot 2/3 Feet 1 Foot 2/3Feet pH
PRE A 1 67 66 1 0
2 68 67 8 5
3 71 69 6 2
B 1 64 64 0 0
2 69 69 2 1
3 67 65 1 1
C 1 64 66 1 1
2 70 69 4 2
3 69 66 4 2
D 1 65 65 0 0
2 68 67 9 3
3 68 67 8 4
E 1 66 67 1 0
2 70 71 7 3
3 71 68 3 1
POST A 1 57 61 7 9
2 61 61 12 14
3 60 62 14 12
B 1 57 61 8 9
2 60 60 14 16
3 60 60 13 12
C 1 59 61 9 8
2 61 63 14 15
3 62 60 14 13
D 1 &8 81 11 9
2 63 64 13 15
3 63 63 14 13
E 1 62 62 10 9
2 62 62 15 17
3 58 62 15 14




NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number: 5001 Date Monitored:  5/7/98
Age 22 Relative Humidity: 100.0% Inspected By: KAP
ndrow Height: 4 Ambient Temperature: 16 Performed By: RAE RAE
windrow Length: 230
Windrow Width: 16
Texture: MEDIUM Start Time Finish Time
Time Turned: 1:56 Pre-Turn: 8:58 9:08
Moisture Added: 0 Post-Turn: 2:08 2:20
Temperature (C) Oxygen (%) MWHC (%)
Pre or Post Cross Section Location 1 Foot 2/3 Feet 1Foot 2/3 Feet 1 Foot 2/3Feet pH
PRE A 1 64 64 0 0
2 68 69 1 2 41.5
3 69 70 8 4
B 1 66 67 0 0
2 69 71 3 0 40.3
3 68 65 1 1
Cc 1 65 66 0 0
2 69 70 2 5 44 1
3 64 63 0 0
D 1 68 67 0 0
2 69 70 6 8 374
3 66 69 7 6
E 1 67 66 0 0
2 71 72 5 2 47 4
3 66 67 3 5
POST | A 1 61 63 9 8
2 62 62 10 12
3 55 59 10 9
B 1 57 59 8 10
2 61 63 8 9
3 61 61 9 10
C 1 58 61 10 9
2 61 61 11 14
3 59 59 11 11
D 1 57 60 9 10
2 60 58 12 16
3 58 60 12 11
E 1 58 61 9 10
2 61 61 11 15
3 62 63 9 10



Windrow Number:

Age 23

Windrow Height:
Windrow Length:
Windrow Width:

Texture:
Time Turned:
Moisture Added:

Pre or Post Cross Section Location

PRE A

POST A

NSWC CRANE

WINDROW PROCESS DATA - DAILY LOG

S001

4
230
17

MEDIUM
9:45
1500

—

LR = W = WM =2 WM = WA= W = WN - W= W - WwN

Relative Humidity:

100.0%

Ambient Temperature: 16

Temperature (C)
1 Foot 2/3 Feet

65
69
63
65
67
65
62
67
64
62
70
62
68
64
66
53
55
45
51
51
57
55
57
50
57
54
54
43
58
48

66
70
67
67
69
64
62
69
65
64
72
64
68
69
67
56
57
49
58
55
57
56
58
53
58
58
56
49
60
56

Oxygen (%)
1 Foot 2/3 Feet

1

N
-

O O =2 O =2~ = 2 O

N U QT QAT U VT N T (T (N O O 7% T
N O N O BO OO O a0 W ~

5

- N O ;N

Date Monitored:

Inspected By:
Performed By:

5/8/98

KAP
RAE

RAE

Start Time Finish Time

Pre-Turn: 8:10
Post-Turn: 9:55

MWHC (%)

422

5.7

50.8

54.8

43.5

1 Foot 2/3 Feet

8:26
10:08

pH

8.6

86

B.6

8.8

B.7



NSWC CRANE
-WINDROW PROCESS DATA - DAILY LOG

Windrow Number: S001 Date Monitored:  5/9/98
Age 24 Relative Humidity: 98.0% Inspected By: PAC
ndrow Height: 4 Ambient Temperature: 14 Performed By: KAP KAP
windrow Length; 250
Windrow Width: 19
Texture: MEDIUM . Start Time Finish Time
Time Turned: 9:16 Pre-Turn: 7:18 7.38
Moisture Added: 0 Post-Turn: 9:26 9:34
Temperature (C) Oxygen (%) MWHC (%)
Pre or Post Cross Section Location 1 Foot 2/3 Feet 1 Foot 2/3Feet 1Foot 2/3Feet pH
PRE A 1 62 71 7 1
2 54 55 13 12
3 55 67 19 19
B 1 70 69 0 2
2 65 66 4 2
3 73 65 0 0
C 1 70 72 4 0
2 69 67 0 0
3 71 67 3 2
D 1 68 68 0 0
2 69 68 4 5
3 68 70 4 0
E 1 67 72 4 1
2 72 69 5 4
3 66 68 4 5
POST A 1 47 51 16 15
2 53 55 14 13
3 56 57 13 14
B 1 54 54 15 15
2 54 54 14 14
3 52 50 16 16
C 1 49 53 14 13
2 57 54 13 13
3 53 51 15 14
D 1 51 59 14 14
2 55 56 13 13
3 55 54 13 15
E 1 53 56 13 12
2 56 56 13 14
3 55 56 11 10



Windrow Number:

Age 25

Windrow Height:
Windrow Length:
Windrow Width:

Texture:
Time Turned:
Moisture Added:

Pre or Post Cross Section Location

PRE A

POST A

NSWC CRANE

WINDROW PROCESS DATA - DAILY LOG

S001

4
250
18

MEDIUM
8:04
0

.

W N S WON 2 WN 2 W =2 WN 2 WO =W 2 W 2 N a Wl

Relative Humidity:

83.0%

Ambient Temperature: 16

Temperature (C)
1 Foot 2/3 Feet

62
64
62
59
61
61
58
82
61
59
64
64
57
62
62
52
56
54
52
56
56
52
55
54
54
55
54
56
58
51

62
64
63
58
62
59
59
62
59
61
65
62
60
63
61
55
56
55
55
56
55
55
55
53
56
55
53
58
58
53

Oxygen (%)

Date Monitored: 5/10/98

inspected By: PAC
Performed By: KAP KAP

Start Time Finish Time
Pre-Turn: 7:19 7:33
Post-Turn: 8:14 822

MWHC (%)

1 Foot 2/3Feet 1Foot 2/3Feet pH

- 0 O O 0O 00 0 0O 9 CC oo 200

e I N . . N N " WL \o N 'S, S,
W -2 M B N WNNQQQ@QOO -

O O 0 00O 0O 0000000 a0 o

_\-.L_L—I—\_L._\-I-A_L_\—I(D-J-—I-
N O R =S N = s NaNOD [ -




NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number:  S001 Date Monitored:  5/11/98
Age 26 Relative Humidity: 84.0% Inspected By: MAM
ndrow Height: 4 Ambient Temperature: 13 Performed By: KAP KAP
Windrow Length: 250
Windrow Width: 17
Texture: MEDIUM Start Time Finish Time
Time Turned: 13:50 Pre-Turn: 7:49 7:59
Moisture Added: 0 Post-Turn: 14:00 14:16
Temperature (C) Oxygen (%) MWHC (%)
Pre or Post Cross Section Location 1 Foot 2/3 Feet 1Foot 2/3 Feet 1Foot 2/3 Feet pH
PRE A 1 57 59 0 0
2 58 57 0 0
3 58 59 0 0
B 1 55 58 0 0
2 61 60 0 0
3 57 56 0 0
C 1 58 58 0 0
2 59 59 0 0
3 55 55 0 0
D 1 58 58 12 6
2 64 62 1 0
3 63 62 7 3
E 1 60 61 0 0
2 63 63 0 0
3 61 61 0 0
POST A 1 55 59 6 6
2 56 58 7 6
3 55 53 7 6
B 1 54 56 8 8
2 56 58 8 6
3 50 56 10 8
C 1 52 56 10 8
2 56 58 8 6
3 52 56 8 6
D 1 53 58 11 9
2 59 61 8 6
3 52 56 10 7
E 1 53 58 10 9
2 57 59 12 8
3 55 57 8 7



NSWC Crane BioFacility Full Scale Windrow S001
Constructed April 15, 1998

Windrow Average Daily Temperatures
80

——POST

70 2 " ./'--.. —s—PRE
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2 50 Operating
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0
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Windrow Age in Days

Morrison Knudsen Corporation
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Average Daily Windrow Temperature Summary Report

Windrow Number Construction Date Date Monitored Age (Days) PRE-Turn (Deg C) POST-Turn (Deg C)

5001 4/15/98 4/15/98 0 33.53
4/16/98 1 48.57 43.07
4/17/98 2 59.90 49.70
4/18/98 3 61.20 51.67
4/19/98 4 62.30 50.87
4/20/98 5 56.83 51.53
4/21/98 6 67.70 58.60
4/22/98 7 59.40 53.30
4123/98 8 67.03 60.73
4124/98 9 71.37 61.50
4/25/98 10 63.50 59.47
4/26/98 11 64.37 56.10
4127198 12 61.13 56.93
4/28/98 13 70.00 59.83
4/29/98 14 69.60 62.83
4/30/98 15 71.77 63.50
5/1/98 16 70.33 60.20
5/2/98 17 69.20 61.43
5/3/98 18 67.70 61.40
5/4/98 19 67.83 60.80
5/5/98 20 68.90 60.07
5/6/98 21 67.43 60.87
5/7/98 22 67.50 80.07
5/8/98 23 66.07 54.33
5/9/98 24 67.10 53.87
5/10/98 25 61.30 54.77
5/11/98 26 59.17 55.80

All average temperatures are in degrees centigrade
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NSWC Crane BioFacility Full Scale Windrow Monitoring Activity

Average WHC and Moisture Addition

Moisture Added 2000 gallons Moisture Added 1500 gallons Moisture Added 1500 gallons
60
55
A
80 A = Optimum
= - A Operating
" Range
45 -
40
5
—&— POST = PRE
30 y r y T . r y . . .
4/15/98 4/17/98 4/19/98 4/21/98 4/23/98 4/26/98 4/29/98 4/30/98 5/4/98 57198 5/8/98

Sample Date




Average Daily Windrow WHC Summary Report

Windrow Number Construction Date Date Monitored Age (Days) PRE-Turn (%) POST-Turn (%)

S001 4/15/98 4/15/98 0 51.86
4/17/98 2 48.08
4/19/98 4 50.48
4/21/98 6 47.88
4/23/98 8 48.40
4/26/98 1" 48.22
4/29/98 14 47.40
4/30/98 15 44.86
5/4/98 19 50.30
5/7/98 22 42.14
5/8/98 23 48.60

All average MWHC values are expressed in percent

Generated: 29-Sep-98



NSWC Crane BioFacility Full Scale Windrow S-001
Constructed April 15, 1998

Windrow Average Daily Oxygen
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Average Daily Windrow Oxygen Summary Report

Windrow Number Construction Date  Date Monitored Age (Days) PRE-Turn (%) POST-Turn (%)

001 4/15/08 4115198 0 16.00
4/116/98 1 7.83 13.47
4117/98 2 10.23 12.23
4/118/98 3 12.23 16.07 -
4/119/98 4 12.13 16.73
4/20/98 5 1437 16.20
4721/98 6 9.93 11.27
4122/98 7 13.43 1477
4/23/98 8 10.97 15.27
4/24/98 9 7.77 11.77
4/25/98 10 11.83 13.67
4/26/98 11 12.03 13.93
4127198 12 12.83 14.60
4128/98 13 11.80 13.87
4129/98 14 4.70 13.50
4/30/98 15 6.07 1207
5/1/98 16 2.40 14.87
5/2/98 17 437 1423
5/3/08 18 6.37 14.33
5/4/98 19 6.57 13.00
5/5/98 20 5.7 13.60
5/6/98 21 2.60 1227
5/7/98 22 2.30 10.40
5/8/98 23 3.77 12.77
5/0/98 24 413 1373
510708 25 0.07 11.90
5/11/98 26 0.97 7.83

All average Oxygen values are expressed as a percent

Generated: 29-Sep-98




- Average Daily Windrow PH Summary Report

Yindrow Number Construction Date  Date Monitored Age (Days)  PRE-Turn (STD Units)
S001 4/15/98 4/15/98 a

4/23/08 8 8.44

4/29/98 14 8.56

5/8/98 23 8.66

All average PH values are expressed in standard units

Generated: 08-Jul-98



APPENDIX F

CONTROL WINDROW EXPLOSIVE CONCENTRATION SUMMARY
REPORT

NSWC Crang,
Bioremediation Facility
Toxicity Report F-1 2/26/99
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‘Windrow Explosive Concentrations Summary Report

Windrow Number  N-CONTROL
Compound Conﬁlmction SampleDate DaysOld CrossSection Location Concentration

ate
135TNB 4/24/98 4/24/98 0 0 1 LT 250
4/24/98 4/24/98 2 LT 250
4/24/98 4/24/98 3 LT 250
Average Concentration for Cross Section 0 250
AVERAGE CONCENTRATION FOR WINDROW ON DAY ¢ 250
Standard Deviation 0
135TNB 4/24/98 5/20/98 26 0 c LT 250
Average Concentration for Cross Section 0 250
AVERAGE CONCENTRATION FOR WINDROW ON DAY 25 250
Standard Deviation

Thursday, February 11, 1999 Page 1 of 15



Windrow Number

13DNB

N-CONTROL
Compound Canstr:tction SampleDate DaysOld CrossSection Location Concentration
ate
4/24/98 4/24/98 0 0 1 LT 250
4/24/98 4/24/98 2 LT 250
4/24138 4/24/98 3 LT 250

13DNB

Average Concentration for Cross Section 0

AVERAGE CONCENTRATION FOR WINDROW ON DAY ¢
Standard Deviation

4/24/98 5/20/98 26 0 c LT 250

Average Concentration for Cross Section 0

AVERAGE CONCENTRATION FOR WINDROW ON DAY 2
Standard Deviation

Thursday, February I'I, 1999

250

250

250

280

Pageofis



Windrow Number  N-CONTROL
Compound Conﬁtr;action SampleDate DaysOld CrossSection Location Concentration
ate

246TNT 4/24/98 4/24/98 0 0 1 LT 250
4/24/98 4/24/98 2 15200
4/24/98 4/24/98 3 LT 250
Average Concentration for Cross Section 0 5233
AVERAGE CONCENTRATION FOR WINDROW ON DAY 0 5233
Standard Deviation 8631
245TNT 4/24/98 5/20/98 26 0 C LT 250
Average Concentration for Cross Section 0 250
AVERAGE CONCENTRATION FOR WINDROW ON DAY 25 250
Standard Deviation

Thursday, February 11, 1999 Page3of 15



Windrow Number  N-CONTROL

Compound Conls)rr:lction SampleDate DaysOld CrossSection Location Concentration
ale

24DNT 4/24/98 4/24/98 0 0 1 LT 250
4/24/98 4/24/98 2 LT 250
4/24/98 4/24/98 3 LT 250
Average Concentration for Cross Section 0 250
AVERAGE CONCENTRATION FOR WINDROW ON DAY o 250
Standard Deviation 0
24DNT 4/24/98 5/20/98 26 0 c LT 250
Average Concentration for Cross Section 0’ 250
AVERAGE CONCENTRATION FOR WINDROW ON DAY 26 250
Standard Deviation
Page 4 of 15

Thursday, February 11, 1999



Windrow Number  N-CONTROL
Compound  Construction SampleDate DaysOld CrossSection Location Concentration

Dare
26DNT 4/24/98 4/24/98 0 0 1 LT 260
4/24/98 4/24/98 2 LT 260
4/24/98 4/24/98 3 LT 260
Average Concentration for Cross Section 0 260
AVERAGE CONCENTRATION FOR WINDROW ON DAY ¢ 260
Standard Deviation 0
26DNT 4/24/98 5/20/98 26 0 c LT 260
Average Concentration for Cross Section 0 280
AVERAGE CONCENTRATION FOR WINDROW ON DAY 26 260
Standard Deviation

Thursday, February 11, 1999 PageSofI5



Windrow Number  N-CONTROL
Compound Conls;truction SampleDate DaysOld CrossSection Location Concentration

ate
2A46DT 4/24/98 4124/98 0 0 1 LT 250
4124/98 4/24/98 2 LT 250
4/24/98 4/24/98 3 LT 250
Average Concentration for Cross Section 0 250
AVERAGE CONCENTRATION FOR WINDROW ON DAY ¢ 250
Standard Deviation 0
2A46DT 4/24/98 5/20/98 26 0 c LT 250
Average Concentration for Cross Section 0 250
AVERAGE CONCENTRATION FOR WINDROW ON DAY 25 250
Standard Deviation

Thursday, February 11, 1999 Page 6 of 15




Windrow Number  N-CONTROL
Compound  Construction SampleDate DaysOld CrossSection Location Concentration

Date
2NT 4/24/98 4/24/98 0 0 1 LT 250
4/24/98 4/24/98 2 LT 250
4/24/98 4/24/98 3 LT 250
Average Concentration for Cross Section 0 250
AVERAGE CONCENTRATION FOR WINDROW ON DAY o 250
Standard Deviation 0
2NT 4124198 5/20/98 26 a C LT 250
Average Concentration for Cross Section 0 250
AVERAGE CONCENTRATION FOR WINDROW ON DAY 2 250
Standard Deviation

Thursday, February 11, 1999 Page 7of I3



Windrow Number  N-CONTROL
Compound  Construction SampleDate DaysOld CrossSection Location Concentration

Date
3NT 4/24/98 4/24/98 0 0 1 LT 250
4/24/98 4/24/98 2 LT 250
4/24/98 4/24/98 3 LT 250
Average Concentration for Cross Section © 250
AVERAGE CONCENTRATION FOR WINDROW ON DAY o 250
Standard Deviation 0
3NT 4/24/98 5/20/98 26 0 C LT 250
Average Concentration for Cross Section 0 250
AVERAGE CONCENTRATION FOR WINDROW ON DAY 26 250
Standard Deviation

Thursday, February 11, 1999 Page8of I5




Windrow Number  N-CONTROL
Compound Congmcﬁon SampleDate DaysOid CrossSection Location Concentration

ate
4A26DT 4/24/98 4/24/98 0 0 1 LT 250
4/24/98 4/24/98 2 LT 250
4/24/98 4/24/98 3 LT 250
Average Concentration for Cross Section 0 250
AVERAGE CONCENTRATION FOR WINDROW ON DAY g 250
Standard Deviation 0
4A26DT 4/24/98 5/20/98 26 0 c LT 250
Average Concentration for Cross Section 0 250
AVERAGE CONCENTRATION FOR WINDROW ON DAY 26 250
Standard Deviation

Thursday, February 11, 1999 Page 90f 15



Windrow Number

N-CONTROL

Compound Congr::ction SampleDate DaysOld CrossSection Location Concentration
ale

4ANT

ANT

4/24/98 4/24/98 0 0 1 LT 250
4/24/98 4/24/98 2 LT 250
4/24/98 4/24/98 3 LT 250

Average Concentration for Cross Section 0

AVERAGE CONCENTRATION FOR WINDROW ON DAY o
Standard Deviation

4/24/98 5/20/98 26 0 C LT 250

Average Concentration for Cross Section 0

AVERAGE CONCENTRATION FOR WINDROW ON DAY 25
Standard Deviation

Thursday, February 11, 1999

250

250

250

250
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Windrow Number  N-CONTROL
Compound Coniv)rruction SampleDate DaysOld CrossSection Location Concentration

ate
HMX 4/24/98 4/24/98 0 0 1 LT 2200
4/24/98 4/24/98 2 LT 2200
4/24/98 4/24/98 3 LT 2200
Average Concentration for Cross Section 0 2200
AVERAGE CONCENTRATION FOR WINDROW ON DAY o 2200
Standard Deviation 0
HMX 4/24/98 5/20/98 26 0 c LT 2200
Average Concentration for Cross Section 0 2200
AVERAGE CONCENTRATION FOR WINDROW ON DAY 2 2200
Standard Deviation

Thursday, February 11, 1999 Page 1] of 15



Windrow Number  N-CONTROL
Compound Conﬁtruction SampleDate DaysOld CrossSection Location Concentration

ate
NB 4/24/98 4/24/98 0 0 1 LT 260
4/24/98 4/24/98 2 LT 260
4/24/98 4/24/98 3 LT 260
Average Concentration for Cross Section © 260
AVERAGE CONCENTRATION FOR WINDROW ON DAY o 260
Standard Deviation 0
NB 4/24/98 5/20/98 26 0 c LT 260
Average Concentration for Cross Section 0 260
AVERAGE CONCENTRATION FOR WINDROW ON DAY 26 260
Standard Deviation
Page 120 15
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Windrow Number  N-CONTROL
Compound  Construction SampleDate DaysOld CrossSection Location Concentration

Date
PETN 4/24/98 4/24/98 0 0 1 LT 250
4/24/98 4/24/98 2 LT 250
4/24/98 4/24/98 3 LT 250
Average Concentration for Cross Section 0 250
AVERAGE CONCENTRATION FOR WINDROW ON DAY o 250
Standard Deviation 0
PETN 4/24/98 5/20/98 26 0 c LT 250
Average Concentration for Cross Section 0 250
AVERAGE CONCENTRATION FOR WINDROW ON DAY 26 250
Standard Deviation

Thursday, February 11, 1999 Page I3 of 15



1000

1000

Windrow Number  N-CONTROL
Compound Congmcﬁon SampleDate DaysOld CrossSection Location Concentration
ate
RDX 4/24/98 4/24/98 0 0 1 LT 1000
4/24/98 4/24/98 2 LT t000
4/24/98 4/24/98 3 LT 1000
Average Concentration for Cross Section 0
AVERAGE CONCENTRATION FOR WINDROW ON DAY o
Standard Deviation
RDX 4124198 5/20/98 26 ¢ c 1200

Average Concentration for Cross Section 0

AVERAGE CONCENTRATION FOR WINDROW ON DAY 2
Standard Deviation

Thursday, February 11, 1999

1200

1200
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Windrow Number  N-CONTROL
Compound  Construction SampleDate DaysOld CrossSection Location Concentration

Date
TETRYL 4/24/98 4/24/98 Q 0 1 LT 650
4/24/98 4/24/98 2 LT 650
4/24/98 4/24/98 3 LT 650
Average Concentration for Cross Section 0 650
AVERAGE CONCENTRATION FOR WINDROW ON DAY o 650
Standard Deviation 0
TETRYL 4/24/98 5/20/98 26 0 c LT 650
Average Concentration for Cross Section 0 650
AVERAGE CONCENTRATION FOR WINDROW ON DAY 2 650
Standard Deviation

Thursday, February 11, 1999 Page I50f 15
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Windrow Explos

Windrow Number 5001

T bt 13

ive Concentrations Summary Rep

A bt B4 e i § 44 d T A P 2L TR 0

ort

Compound  Construction SampleDate DaysOld CrossSection Location Concentration

Date

135TNB 4/15/98
4/15/98
4/15/98

135TNB 4/15/98
4/15/98
4/15/98

135TNB 4/15/98
4/15/98
4/15/98

135TNB 4/15/98
4/15/98
4/15/98

135TNB 4/15/98
4/15/98
4/15/98

4/15/98 0 03 1 LT 12500
4/15/98 2 LT 12500
4/15/98 3 LT 12500
Average Concentration for Cross Section 03
4/15/98 0 05 1 LT 12500
4115/98 2 LT 12500
4/15/98 3 LT 12500
Average Concentration for Cross Section o5
4/15/98 0 07 1 LT 12500
4/15/98 2 LT 12500
4/15/98 3 LT 12500
Average Concentration for Cross Section 07
4/15/98 0 09 1 LT 12500
4/15/98 2 LT 12500
4/15/98 3 LT 12500
Average Concentration for Cross Section og
4115/98 0 11 1 LT 12500
4115/98 2 LT 12500
4/15/98 3 LT 12500

Average Concentration for Cross Section 11

AVERAGE CONCENTRATION FOR WINDROW ON DAY ¢

135TNB 4/15/98
4/15/98
4/15/98

135TNB 4/15/98
4/15/98
4/15/98

135TNB 4/15/98
4/15/98
4/15/98

135TNB 4/15/98
4/15/98
4/15/98

135TNB 4/15/98
4/15/98
4/15/98

Standard Deviation

5/11/98 26 03 1 LT 250

5/11/98 2 LT 250

5M11/08 3 LT 250
Average Concentration for Cross Section o3

5M11/98 26 05 1 LT 250

5/11/98 2 LT 250

5/11/98 3 LT 250
Average Concentration for Cross Section 05

5/11/98 26 07 1 LT 250

5/11/98 2 LT 250

5/11/98 3 LT 250
Average Concentration for Cross Section o7

5/11/98 26 08 1 LT 250

5/11/98 2 LT 250

5/11/98 3 LT 250
Average Concentration for Cross Section o9

5/11/98 26 11 1 LT 250

5M1/98 2 LT 250

5/11/98 3 LT 250

Average Concentration for Cross Section 11

AVERAGE CONCENTRATION FOR WINDROW ON DAY 2%

Monday, December 07, 1998

Standard Deviation

Precent Reduction

12500

12500

12500

12500

12500

12500

250

250

250

250

250

250
0

98.00
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Compound  Construction SampleDate DaysOld CrossSection Location Concentration

13DNB

13DNB

13DNB

13DNB

13DNB

13DNB

13DNB

13DNB

130NB

13DNB

ate

4/15/98
4/15/98
4/15/98

4115/98
4/15/98
4/15/98

4/15/98
4/15/98
4/15/98

4/15/98
4/15/98
4/15/98

4/15/98
4/15/98
4/15/98

4/15/98 0 03 1 LT 12500
4/15/98 2 LT 12500
4/15/98 3 LT 12500
Average Concentration for Cross Section 03
4/15/98 0 05 1 LT 12500
4/15/98 2 LT 12500
4/15/98 3 LT 12500
Average Concentration for Cross Section 05
4/15/98 0 07 1 LT 12500
4/15/98 2 LT 12500
4/15/98 3 LT 12500
Average Concentration for Cross Section o7
4/15/98 0 09 1 LT 12500
4/15/98 2 LT 12500
4/15/98 3 LT 12500
Average Concentration for Cross Section o9
4/15/98 0 11 1 LT 12500
4/15/98 2 LT 12500
4/15/98 3 LT 12500

Average Concentration for Cross Section 11

AVERAGE CONCENTRATION FOR WINDROW ON DAY ¢

4/15/98
415198
4/15/98

4/15/98
4/15/98
4/15/98

4/15/98
4/15/98
4/15/98

4/15/98
4/15/88
4/15/98

4/15/98
4/15/98
4/15/98

Standard Deviation

5/11/98 26 03 1 LT 250

5111/98 2 LT 250

5/11/98 3 LT 250
Average Concentration for Cross Section 03

5/11/98 26 05 1 LT 250

5/11/98 2 LT 250

5/11/98 3 LT 250
Average Concentration for Cross Section 05

5/11/98 26 07 1 LT 250

5/11/98 2 LT 250

5111198 3 LT 250
Average Concentration for Cross Section 07

5/11/98 26 09 1 LT 250

5/11/98 2 LT 250

5/11/98 3 LT 250
Average Concentration for Cross Section 09

5/11/98 26 1x 1 LT 250

5/11/98 2 LT 250

5/11/98 3 LT 250

Average Concentration for Cross Section 11

AVERAGE CONCENTRATION FOR WINDROW ON DAY 26

Monday, December 07, 1998

Standard Deviation

Precent Reduction

12500

12500

12500

12500

12500
12500

250

250

250

250

250

250

98.00

Page 2 of 15




Compound  Construction SampleDate DaysOld CrossSection Location Concentration

Date
246TNT 4/15/98 4/15/98 0 03 1 25000
4/15/98 4/15/98 2 86300
4/15/98 4/15/98 3 79800
Average Concentration for Cross Section 03
246TNT 4/15/98 4/15/98 0 05 1 216000
4/15/98 4/15/98 2 3050
4/15/98 4/15/98 3 77000
Average Concentration for Cross Section 05
248TNT 4/15/98 4/15/98 0 07 1 281000
4/15/98 4/15/98 2 104000
4/15/98 4/15/98 3 296000
Average Concentration for Cross Section o7
246TNT 4/15/98 4/15/98 0 09 1 178000
4/15/98 4/15/98 2 152000
4/15/98 4/15/98 3 157000
Average Concentration for Cross Section o
246TNT 4/15/98 4/15/98 0 11 1 42400
4/15/98 4/15/98 2 15400
4/15/98 4/15/98 3 37800
Average Concentration for Cross Section 11
AVERAGE CONCENTRATION FOR WINDROW ON DAY o
Standard Deviation
246TNT 4/15/98 5/11/98 26 03 1 523
4/15/98 5/11/98 2 744
4/15/98 5/11/98 3 375
Average Concentration for Cross Section 03
246TNT 4/15/98 5/11/98 26 05 1 592
4/15/98 5/11/98 2 274
4/15/98 5/11/98 3 457
Average Concentration for Cross Section 05
246TNT 4/15/98 5/11/98 26 07 1 LT 250
4/15/98 5/11/98 2 434
4/15/98 5/11/98 3 LT 250
Average Concentration for Cross Section o7
246TNT 4/15/98 5/11/98 26 09 1 241
4/15/98 5/11/98 2 310
4/15/98 5/11/98 3 LT 250
Average Concentration for Cross Section 09
246TNT 4/15/98 5/11/98 26 1 1 LT 250
4/15/98 5/11/98 2 LT 250
4/15/98 5/11/98 3 - 259
Average Concentration for Cross Section 11
AVERAGE CONCENTRATION FOR WINDROW ON DAY 26
Standard Deviation
Precent Reduction
Monday, December 07, 1998

63700

58683

227000

162333

31867

116717
93727

547

an

267

253

364
155

90.69
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Compound  Construction SampleDate DaysOld CrossSection Location Concentration

Date

24DNT 4/15/98
4/15/98
4/15/98

24DNT 4/15/98
4/15/98
4/15/98

24DNT 4/15/98
4/15/98
4/15/98

24DNT 4/15/98
4/15/98
4/15/98

24DNT 4/15/98
4/15/98
4/15/98

4/15/98 0 03 1 LT 12500
4/15/98 2 LT 12500
411598 3 LT 12500
Average Concentration for Cross Section 03
4/15/98 0 05 1 LT 12500
4/15/98 2 LT 12500
4/15/98 3 LT 12500
Average Concentration for Cross Section 05
4/15/98 0 07 1 LT 12500
4/15/98 2 LT 12500
4/15/98 3 LT 12500
Average Concentration for Cross Section o7
4/15/98 0 09 1 LT 12500
4/15/98 2 LT 12500
4/15/98 3 LT 12500
Average Concentration for Cross Section 09
4/15/98 c " 1 LT 12500
4/15/98 2 LT 12500
4/15/98 3 LT 12500

Average Concentration for Cross Section 11

AVERAGE CONCENTRATION FOR WINDROW ON DAY o

24DNT 4/15/98
4/15/98
4/15/98

24DNT 4/15/98
4/15/98
4/15/98

24DNT 4/15/98
4/15/98
4/15/98

24DNT 4/15/98
4/15/98
4/15/88

24DNT 4/15/98
4/15/98
4/15/98

Standard Deviation

5/11/98 26 03 1 LT 250

5/11/98 2 LT 250

5/11/98 3 LT 250
Average Concentration for Cross Section 03

5/11/98 26 05 1 LT 250

5/11/98 2 LT 250

5/11/98 3 LT 250
Average Concentration for Cross Section 05

5/11/98 26 07 1 LT 250

5/11/98 2 LT 250

5/11/98 3 LT 250
Average Concentration for Cross Section o7

5/11/98 26 09 1 LT 250

5/11/98 2 LT 250

5/11/98 3 LT 250
Average Concentration for Cross Section 09

5/11/98 26 1 1 LT 250

5/11/98 2 LT 250

5/11/98 3 LT 250

Average Concentration for Cross Section 11

AVERAGE CONCENTRATION FOR WINDROW ON DAY 26

Monday, December 07, 1998

Standard Deviation

Precent Reduction

12500

12500

12500

12500

12500
12500

250

250

250

250

250

250

98.00
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Compound

26DNT

26DNT

26DNT

26DNT

26DNT

26DNT

26DNT

26DNT

26DNT

260NT

Construction SampleDate DaysOld CrossSection Location Concentration

Date

4/15/98
4/15/98
4/15/98

4/15/98
4/15/98
4/15/98

4/15/98
4/15/98
4/15/98

4/15/98
4/15/98
4/15/98

4/15/98
4/15/98
4/15/98

4/15/98 0 03 1 LT 13000
4/15/98 2 LT 13000
4/15/98 3 LT 13000
Average Concentration for Cross Section 03
4/15/98 0 05 1 LT 13000
4/15/98 2 LT 13000
4/15/98 3 LT 13000
Average Concentration for Cross Section 05
4/15/98 0 07 1 LT 13000
4/15/98 2 LT 13000
4/15/98 3 LT 13000
Average Concentration for Cross Section o7
4/15/98 0 08 1 LT 13000
4/15/98 2 LT 13000
4/15/98 3 LT 13000
Average Concentration for Cross Section og
4/15/98 0 11 1 LT 13000
4/15/98 2 LT 13000
4/15/98 3 LT 13000

Average Concentration for Cross Section 11

AVERAGE CONCENTRATION FOR WINDROW ON DAY ¢

4/16/98
4/15/98
4/15/98

4/15/98
4/15/98
4/15/98

4/15/98
4/15/98
4/15/98

4/15/98
4/15/98
4/15/98

4/15/98
4/15/98
4/15/98

Standard Deviation

5/11/98 26 03 1 LT 260

5/11/98 2 LT 260

5/11/98 3 LT 260
Average Concentration for Cross Section (3

5/11/98 26 05 1 LT 260

511/98 2 LT 260

5/11/98 3 LT 260
Average Concentration for Cross Section 05

5/11/98 26 07 1 LT 260

5/11/98 2 LT 260

5/11/98 3 LT 260
Average Concentration for Cross Section o7

5/11/98 26 09 1 LT 260

5/11/98 2 LT 260

5/11/98 3 LT 260
Average Concentration for Cross Section (9

5/11/88 26 11 1 LT 2680

5/11/98 2 LT 280

5/11/98 3 LT 260

Average Concentration for Cross Section 11

AVERAGE CONCENTRATION FOR WINDROW ON DAY 2

Monday, December 07, 1998

Standard Deviation

Precent Reduction

13000

13000

13000

13000

13000

13000

260

260

260

260

260

260

98,00

Page 50115



Compound Congruction SampleDate DaysOld CrossSection Location Concentration
ate

2A48DT 4/15/98 4/15/98 0 03 1 LT 12500
4115/98 4/15/98 2 LT 12500
4/15/98 4/15/98 3 3660

Average Concentration for Cross Section o3 9553
2A46DT 4/15/98 4/15/98 0 05 1 6110
4/15/98 4/15/98 2 LT 12500
4/15/98 4/15/98 3 LT 12500

Average Concentration for Cross Section 05 10370
2A46DT 4/15/98 4/15/98 0 07 1 7680
4/15/98 4/15/98 2 6550
4/15/98 4/15/98 3 LT 12500

Average Concentration for Cross Section o7 8913
2A46DT 4/15/98 4/15/98 0 09 1 9010
4/15/98 4115/98 2 6960
4/15/98 4/15/98 3 2750

Average Concemtration for Cross Section og 6240
2A46DT 4/15/98 4/15/98 0 1 1 1450
4/15/98 4/15/98 2 LT 12500
4/15/98 4/15/98 3 LT 12500

Average Concentration for Cross Section 11 8820

AVERAGE CONCENTRATION FOR WINDROW ON DAY ¢ 8779

Standard Deviation 4050
2A46DT 4/15/98 5/11/98 26 03 1 LT 250
4/15/98 5/11/98 2 LT 250
4/15/98 5/11/98 3 LT 250

Average Concentration for Cross Section 03 250
2A46DT 4/15/98 5/11/98 26 05 1 LT 250
4/15/98 5/11/98 2 LT 250
4/15/98 5/11/98 3 LT 250

Average Concentration for Cross Section 05 250
2A46DT 4/15/98 5/11/98 26 07 1 LT 250
4/15/98 5/11/98 2 LT 250
4/15/98 5/11/98 3 LT 250

Average Concentration for Cross Section g7 250
2A46DT 4/15/98 5/11/98 26 09 1 LT 250
4/15/98 5/11/98 2 LT 250
4/15/98 5/11/98 3 LT 250

Average Concentration for Cross Section 03 250
2A46DT 4/15/98 5/11/98 26 1 1 LT 250
4/15/98 5/11/98 2 LT 250
4/15/98 5/11/98 3 LT 250

Average Concentration for Cross Section 11 250

AVERAGE CONCENTRATION FOR WINDROW ON DAY 25 250

Standard Deviation 0

Precent Reduction 97.15

Monday, December 07, 1998 Page6of 15




Compound  Construction SampleDate DaysOld CrossSection Location Concentration

Date

ZNT 4/15/98
4/15/98
4/15/98

2NT 4/15/98
4/15/98
4/15/98

2NT 4/15/98
4/15/98
4/15/98

2NT 4/15/98
4/15/98
4/15/98

2NT 4/15/98
4/16/98
4/15/98

4/15/98 0 03 1 LT 12500
4/15/98 2 LT 12500
4/15/98 3 LT 12500
Average Concentration for Cross Section 03
4115/98 0 05 1 LT 12500
4/15/98 2 LT 12500
4/15/98 3 LT 12500
Average Concentration for Cross Section (s
4/15/98 0 07 1 LT 12500
4/15/98 ' 2 LT 12500
4/15/98 3 LT 12500
Average Concentration for Cross Section o7
4/15/98 0 09 1 LT 12500
4/15/98 2 LT 12500
4/15/98 3 LT 12500
Average Concentration for Cross Section oy
4/15/98 0 1 1 LT 12500
4/15/98 2 LT 12500
4/15/98 3 LT 12500

Average Concentration for Cross Section 11

AVERAGE CONCENTRATION FOR WINDROW ON DAY o

2NT 4/15/98
4/15/98
4/16/98

2NT 4/15/98
4/15/98
4/15/98

2NT 4/15/98
4/15/98
4/15/98

2NT 4/15/98
4/15/98
4/15/98

2NT 4/15/98
4/115/98
4/15/98

Standard Deviation

5/11/98 26 03 1 LT 250

5/11/98 2 LT 250

5/11/98 3 LT 250
Average Concentration for Cross Section 03

5/11/98 26 05 1 LT 250

5/11/98 2 LT 250

5/11/98 3 LT 250
Average Concentration for Cross Section 5

5/11/98 26 o7 1 LT 250

5/11/98 2 LT 250

5/11/98 3 LT 250
Average Concentration for Cross Section o7

5/11/98 26 09 1 LT 250

5/11/98 2 LT 250

5/11/98 3 LT 250
Average Concentration for Cross Section og

5/11/98 26 1 1 LT 250

5/11/98 2 LT 250

5/11/98 3 LT 250

Average Concentration for Cross Section 11

AVERAGE CONCENTRATION FOR WINDROW ON DAY 2

Monday, December 07, 1998

Standard Deviation

Precent Reduction

12500

12500

12500

12500

12500

12500

250

250

250

250

250

250

98.00
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Compound  Construction SampleDate DaysOld CrossSection Location Concentration

3NT

3NT

3NT

3NT

3NT

3NT

3NT

INT

3NT

3NT

Date

4/15/98
4/15/98
4/15/98

4/15/98
4/15/98
4/15/96

4/15/98
4/15/98
4/15/98

4/15/98
4/15/98
4/15/58

4/15/98
4/15/98
4/15/98

12500

12500

12500

12500

4/15/98 0 03 1 LT 12500

4/15/98 2 LT 12500

4/15/98 3 LT 12500
Average Concentration for Cross Section 03

4/15/98 0 05 1 LT 12500

4/15/98 2 LT 12500

4/15/98 3 LT 12500
Average Concentration for Cross Section 05

4/15/98 0 o7 1 LT 12500

4/15/98 2 LT 12500 .

4/15/98 3 LT 12500
Average Concentration for Cross Section 07

4115/98 0 09 1 LT 12500

4/15/98 2 LT 12500

4/15/98 3 LT 12500
Average Concentration for Cross Section 09

4/15/98 0 11 1 LT 12500

4/15/98 2 LT 12500

4/15/98 3 LT 12500

Average Concentration for Cross Section 11

AVERAGE CONCENTRATION FOR WINDROW ON DAY o

Standard Deviation
4/15/98 5/11/98 26 03 1 LT 250
4/15/98 5/11/98 2 LT 250
4/15/98 5/11/98 3 LT 250
Average Concentration for Cross Section 03
4/15/98 5/11/98 25 05 1 LT 250
4/15/98 5/11/98 2 LT 250
4/15/98 5/11/98 3 LT 250
Average Concentration for Cross Section 0s
4/15/98 5/11/98 26 07 1 LT 250
4/15/98 5111/98 2 LT 250
4/15/98 5/11/98 3 LT 250
Average Concentration for Cross Section 07
4/15/98 5/11/98 26 09 1 LT 250
4/15/98 5/11/98 2 LT 250
4/15/98 5/11/98 3 LT 250
Average Concentration for Cross Section 09
4/15/98 5/11/98 26 1 1 LT 250
4/15/98 5/11/98 2 LT 250
4/15/98 5/11/98 3 LT 250
Average Concentration for Cross Section 11
AVERAGE CONCENTRATION FOR WINDROW ON DAY 26
Standard Deviation
Precent Reduction

Monday, December 07, 1998

12500
12500

250

250

250

250

250

250

98.00
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Compound  Construction SampleDate DaysOld CrossSection Location Concentration

4A26DT

4A26DT

4A26DT

4A26DT

4A260T

4A26DT

4A260T

4A26DT

4A26DT

4A26DT

12170

10140

21000

23000

10677

16397
8238

250

250

250

250

250
250

Date
4/15/98 4/15/98 0 03 1 5610
4/15/98 4/15/98 2 10900
4/15/98 4/15/98 3 20000
Average Concentration for Cross Section o3
4/15/98 4/15/98 0 05 1 21100
4/15/98 4/15/98 2 2620
4/15/98 4/15/98 3 6700
Average Concentration for Cross Section 05
4/15/98 4/15/98 0 07 1 23800
4/15/98 4/15/98 2 29100
4/15/98 4/15/98 3 10100
Average Concentration for Cross Section 07
4/15/98 4/15/98 0 09 1 28500
4/15/98 4/15/98 2 30100
4/15/98 4/15/98 3 10400
Average Concentration for Cross Section g’
4/15/98 4/15/98 0 11 1 7030
4/15/98 4/15/98 2 LT 12500
4/15/98 4/15/98 3 LT 12500
Average Concentration for Cross Section 11
AVERAGE CONCENTRATION FOR WINDROW ON DAY o
Standard Deviation
4/15/98 5/11/98 26 03 1 LT 250
4115/98 5/11/98 2 LT 250
4/15/98 5/11/98 3 LT 250
Average Concentration for Cross Section 03
4/15/98 5/11/98 26 05 1 LT 250
4/15/98 5/11/98 2 LT 250
4/15/98 5/11/98 3 LT 250
Average Concentration for Cross Section 05
4/15/98 5/11/98 26 07 1 LT 250
4/15/98 5/11/98 2 LT 250
415/98 5/11/98 3 LT 250
Average Concentration for Cross Section o7
4/15/98 5/11/98 26 09 1 LT 250
4/15/98 5/11/98 2 LT 250
4/15/98 5/11/98 3 LT 250
Average Concentration for Cross Section os
4/15/98 5/11/98 26 1 1 LT 250
4/15/98 5/11/98 2 LT 250
4/15/98 5/11/98 3 LT 250
Average Concentration for Cross Section 11
AVERAGE CONCENTRATION FOR WINDROW ON DAY 2
Standard Deviation
Precent Reduction

Monday, December 07, 1998
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Compound  Construction SampleDate DaysQld CrossSection Location Concentration

Date

aNT 4/15/98 4/15/98 0 03 1 LT 12500
4/15/98 4/15/98 2 LT 12500
4/15/98 4/15/98 3 LT 12500

Average Concentration for Cross Section 03 12500
aNT 4115198 4/15/98 0 05 1 LT 12500
4/15/98 4/15/98 2 LT 12500
4/15/98 4/15/98 3 LT 12500

Average Concentration for Cross Section 05 12500
aNT 4115198 4/15/98 0 07 1 LT 12500
4/15/98 4/15/98 2 LT 12500
4/15/98 4/15/98 3 LT 12500

Average Concentration for Cross Section o7 12500
4NT 4/15/98 4115198 0 09 1 LT 12500
4/15/98 4115198 2 LT 12500
4/15/98 4/15/98 3 LT 12500

Average Concentration for Cross Section 09 12500
4NT 4/15/98 4/15/98 0 11 1 LT 12500
4/15/98 4/15/98 2 LT 12500
4/15/98 4/15/98 3 LT 12500

Average Concentration for Cross Section 14 12500

AVERAGE CONCENTRATION FOR WINDROW ON DAY o 12500

Standard Deviation 0
4NT 4/15/98 5/11/98 26 03 1 LT 250
4/15/98 5/11/98 2 LT 250
4/15/98 5/11/98 3 LT 250

Average Concentration for Cross Section 03 250
4NT 4115/98 5/11/98 26 05 1 LT 250
4/15/98 5/11/98 2 LT 250
4/15/98 5/11/98 3 LT 250

Average Concentration for Cross Section 05 250
4NT 4/15/98 5/11/98 26 07 1 LT 250
4/15/98 5/11/98 2 LT 250
4/15/98 5/11/98 3 LT 250

Average Concentration for Cross Section ©7 250
4NT 4/15/98 5/11/98 26 09 1 LT 250
4/15/98 5/11/98 2 LT 250
4/15/98 5/11/98 3 LT 250

Average Concentration for Cross Section og 250
4NT 4/15/98 5/11/98 26 11 1 LT 250
4115798 5/11/88 2 LT 250
4/15/98 5/11/98 3 LT 250

Average Concentration for Cross Section 11 250

AVERAGE CONCENTRATION FOR WINDROW ON DAY 2 250

Standard Deviation 0

Precent Reduction 98.00

Monday, December 07, 1998 Page 10 of 15
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Compound  Construction SampleDate DaysOld CrossSection Location Concentration

HMX

HMX

HMX

HMX

HMX

HMX

HMX

HMWX

HMX

HMX

Date
4/15/98 4/15/98 0 03 1 76600
4/15/98 4/15/98 2 181000
4/15/98 4/15/98 3 157000
Average Concentration for Cross Section 03 138200
4/15/98 4/15/98 0 05 1 178000
4/15/98 4/15/98 2 28800
4/15/98 4/15/98 3 97200
Average Concentration for Cross Section o5 101333
4/15/88 4/15/98 0 07 1 290000
4/15/98 4/15/98 2 157000
4/15/98 4/15/98 3 224000
Average Concentration for Cross Section o7 223667
4/15/98 4/15/98 0 09 1 247000
4/15/98 4/15/98 2 236000
4/15/98 4/15/98 3 177000
Average Concentration for Cross Section o9 220000
4/15/98 4/15/98 0 11 1 103000
4/15/98 4/15/98 2 27800
4/15/98 4/15/98 3 86200
Average Concentration for Cross Section 11 72333
AVERAGE CONCENTRATION FOR WINDROW ON DAY ¢ 151107
Standard Deviation 79513
4/15/98 5/11/98 26 03 1 LT 2200
4/15/98 5/11/98 2 LT 2200
4/15/98 5/11/98 3 LT 2200
Average Concentration for Cross Section 03 2200
4/15/98 5/11/98 26 05 1 LT 2200
4/15/98 5/11/98 2 LT 2200
4/15/98 5/11/98 3 LT 2200
Average Concentration for Cross Section 05 2200
4/15/98 5/11/98 26 07 1 LT 2200
4/15/98 5/11/98 2 LT 2200
4/15/98 5/11/98 3 571
Average Concentration for Cross Section o7 1657
4/15/98 5/11/98 26 09 1 LT 2200
4/15/98 5/11/98 2 LT 2200
4/15/98 5/11/98 3 LT 2200
Average Concentration for Cross Section o3 2200
415198 5/11/98 26 " 1 LT 2200
4/15/98 5/11/98 2 LT 2200
4/15/98 5/11/98 3 LT 2200
Average Concentration for Cross Section 11 2200
AVERAGE CONCENTRATION FOR WINDROW ON DAY 2 2091
Standard Deviation 421
Precent Reduction 98.62

Monday, December 07, 1998
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Compound Congrucﬁon SampleDate DaysOld CrossSection Location Concentration
ate

NB 4/15/98 4/15/98 0 03 1 LT 13000
4/15/98 4/15/98 2 LT 13000
4/15/98 4/15/98 3 LT 13000

Average Concentration for Cross Section 03 13000
NB 4/15/98 4/15/98 0 05 1 LT 13000
4/15/98 4/15/98 2 LT 13000
4/15/98 4/15/98 3 LT 13000

Average Concentration for Cross Section 05 13000
NB 4/15/98 4/15/98 0 07 1 LT 13000
4115/98 4/15/98 2 LT 13000
4/15/98 4/15/98 3 LT 13000

Average Concentration for Cross Section 07 13000
NB 4/15/98 4/15/98 0 09 1 LT 13000
4/15/98 4/15/98 2 LT 13000
4/15/98 4/15/98 3 LT 13000

Average Concentration for Cross Section o9 13000
NB 4/15/98 4/15/98 0 1 1 LT 13000
4/15/98 4/15/98 2 LT 13000
4/15/98 4/15/98 3 LT 13000

Average Concentration for Cross Section 11 13000

AVERAGE CONCENTRATION FOR WINDROW ON DAY o 13000

Standard Deviation 0
NB 4/15/98 5/11/98 26 03 1 LT 260
4/15/98 5/11/98 2 LT 260
4/15/98 5/11/98 ' 3 LT 260

Average Concentration for Cross Section 03 260
NB 4/15/98 5/11/98 26 05 1 LT 260
4/15/98 5/11/98 2 LT 260
4/15/98 5/11/98 3 LT 260

© Average Concentration for Cross Section 05 260
NB 4/15/98 5/11/98 26 o7 1 LT 260
4/15/98 5/11/98 2 LT 260
4/15/98 5/11/98 3 LT 260

Average Concentration for Cross Section 07 260
NB 4/15/98 5/11/98 26 09 1 LT 260
4/15/98 5/11/98 2 LT 260
4/15/98 5/11/98 3 LT 260

Average Concentration for Cross Section 09 260
N8 4/15/98 5/11/98 26 11 1 LT 260
4/15/98 5/11/98 2 LT 260
4/15/98 5/11/98 3 LT 260

Average Concentration for Cross Section 11 260

AVERAGE CONCENTRATION FOR WINDROW ON DAY 26 260

Standard Deviation 0

Precent Reduction 98.00

Monday, December 07, 1998 Page 12 of 15




Compound  Construction SampleDate DaysOld CrossSection Location Concentration

Date
PETN 4/15/98 4/15/98 0 03 1 LT 12500
4/15/98 4/15/98 2 LT 12500
4/15/98 4/15/98 3 LT 12500
Average Concentration for Cross Section 03 12500
PETN 4/15/98 4/15/98 0 05 1 LT 12500
4/15/98 4/15/98 2 LT 12500
4/15/98 4/15/98 3 LT 12500
Average Concentration for Cross Section 05 12500
PETN 4/15/98 4/15/98 0 07 1 LT 12500
4/15/98 4115/98 2 LT 12500
4/15/98 4/15/98 3 LT 12500
) Average Concentration for Cross Section 07 12500
PETN 4/15/98 4/15/98 0 09 1 LT 12500
4/15/98 4/15/98 2 LT 12560
4/15/98 4/15/98 3 LT 12500
Average Concentration for Cross Section 09 12500
PETN 4/15/98 4/15/98 0 11 1 LT 12500
4/15/98 4/15/98 2 LT 12500
4/15/98 4/15/98 3 LT 12500
Average Concentration for Cross Section 11 12500
AVERAGE CONCENTRATION FOR WINDROW ON DAY ¢ 12500
Standard Deviation 0
PETN 4/15/98 5/11/98 26 03 1 LT 250
4/15/98 5/11/98 2 LT 250
4/15/98 5/11/98 3 LT 250
Average Concentration for Cross Section 03 250
PETN 4/15/98 5/11/98 26 05 1 LT 250
4/15/98 5/11/98 2 LT 250
4/15/98 5/11/98 3 LT 250
Average Concentration for Cross Section o5 250
PETN 4/15/98 5/11/98 26 07 1 LT 250
4/15/98 5/11/98 2 LT 250
4/15/98 5/11/98 3 LT 250
Average Concentration for Cross Section o7 250
PETN 4/15/98 5/11/98 26 09 1 LT 250
4/15/98 5/11/98 2 LT 250
4/15/98 5/11/98 3 LT 250
Average Concentration for Cross Section 09 250
FPETN 4/15/98 5/11/98 26 1 1 LT 250
4/15/98 5/11/98 2 LT 250
4/15/98 5/11/98 3 LT 250
Average Concentration for Cross Section 11 250
AVERAGE CONCENTRATION FOR WINDROW ON DAY 25 250
Standard Deviation 0
Precent Reduction - 9800
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Compound  Construction SampleDate DaysOld CrossSection Location Concentration

Date
RDX 4/15/98 4/15/98 0 03 1 616000
4/15/98 4/15/98 2 1480000
4/15/98 4/15/98 3 1140000
Average Concentration for Cross Section 3 1082000
RDX 4/15/98 4/15/98 0 05 1 1470000
4/15/98 4/15/98 2 163000
4/15/98 4/15/98 3 691000
Average Concentration for Cross Section 05 774667
RDX 4/15/98 4/15/98 0 o7 1 2400000
4/15/98 4/15/98 2 1370000
4/15/98 4/15/98 3 1750000 _
Average Concentration for Cross Section o7 1840000
RDX 4/15/98 4/15/98 0 09 1 1840000
4/15/98 4/15/98 2 1800000
4/15/98 4/15/98 3 1450000
Average Concentration for Cross Section o3 1696667
RDX 4/15/98 4/15/98 0 1 1 786000
4/15/98 4/15/98 2 156000
4/15/98 4/15/98 3 536000
Average Concentration for Cross Section 11 492667
AVERAGE CONCENTRATION FOR WINDROW ON DAY o 1177200
Standard Deviation 661926
RDX 4/15/98 5/11/98 26 03 1 LT 1000
4/15/98 5/11/98 2 LT 1000
4/15/98 5/11/98 3 LT 1000
Average Concentration for Cross Section 03 1000
RDX 4/15/98 5/11/98 26 05 1 LT 1000
4/15/98 5/11/98 2 LT 1000
4/15/98 5/11/98 3 LT 1000
Average Concentration for Cross Section s 1000
RDX 4/15/98 5/11/98 26 07 1 LT 1000
4/15/98 5/11/98 2 LT 1000
4/15/98 5/11/98 3 LT t000
Average Concentration for Cross Section 07 1000
RDX 4/15/98 5011798 26 09 1 LT 1000
4/15/98 5/11/98 2 LT 1000
4/15/98 5/11/98 3 LT 1000
Average Concentration for Cross Section o9 1000
RDX 4/15/98 5/11/98 26 11 1 LT 1000
4/15/98 5/11/98 2 LT 1000
4/15/98 5/11/98 ‘ 3 LT 1000
Average Concentration for Cross Section 11 1000
AVERAGE CONCENTRATION FOR WINDROW ON DAY 2 1000
Standard Deviation 0
Precent Reduction 99.92
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Compound  Construction SampleDate DaysOld CrossSection Location Concentration

Date

TETRYL 4/15/98 4/15/98 0 03 1 LT 32500
4/15/98 4/15/98 2 LT 32500
4/15/98 4115/98 3 LT 32500

Average Concentration for Cross Section 03 32500
TETRYL 4/15/98 4/15/98 0 05 1 LT 32500
4/15/98 4/15/98 2 LT 32500
4/15/98 4/15/98 3 LT 32500

Average Concentration for Cross Section o5 32500
TETRYL 4115/98 4/15/98 0 07 1 LT 32500
4/15/98 4/15/98 : 2 LT 32500
4/15/98 4/15/98 : 3 LT 32500

Average Concentration for Cross Section o7 32500
TETRYL 4/15/98 4/15/98 0 08 1 LT 32500
4/15/98 4/15/98 2 LT 32500
4/15/98 4/15/98 3 LT 32500

Average Concentration for Cross Section 09 32500
TETRYL 4/15/98 4/15/98 0 1" 1 LT 32500
4115/98 4/15/98 2 LT 32500
4/15/98 4/15/98 3 LT 32500

Average Concentration for Cross Section 11 32500

AVERAGE CONCENTRATION FOR WINDROW ON DAY o 32500

Standard Deviation 0
TETRYL 4/15/98 5/11/98 26 03 1 LT 850
4/15/98 5/11/98 2 LT 650
4/15/98 5/11/98 3 LT 650

Average Concentration for Cross Section 03 650
TETRYL 4/15/98 5/11/98 26 05 1 LT 650
4115/98 5/11/98 2 LT 650
4/15/98 5/11/98 3 LT 850

Average Concentration for Cross Section o5 650
TETRYL 4/15/98 5/11/98 26 07 1 LT 650
4/15/98 &/11/98 2 LT 650
4/15/98 5/11/98 3 LT 650

Average Concentration for Cross Section o7 850
TETRYL 4/15/98 5/11/98 26 09 1 LT 650
4/15/98 5/11/98 2 LT 650
4M15/98 5/11/98 3 LT 650

Average Concentration for Cross Section o9 850
TETRYL 4/15/98 5/11/98 26 1 1 LT 650
4/15/98 5/11/98 2 LT 650
4/15/98 5/11/98 3 LT 650

Average Concentration for Cross Section 11 650

AVERAGE CONCENTRATION FOR WINDROW ON DAY 25 650

Standard Deviation "0

Precent Reduction 98.00

Monday, December 07, 1998 Page 15015



APPENDIX H

DETAILED SUMMARY OF ANALYTICAL RAW DATA

NSWC Crane
Bioremediation Facility
Toxicity Report H-1 2/26/99
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DETAIL SUMMARY OF VESSEL TEMERATURES FOR EARTHWORM ANALYSIS

Date Minimum Temperature | Maximum Temperature Average Temperature
Degrees C Degrees C Degrees C
5/13/98 22.3 23.3 22.86
5/14/98 20.8 24.3 22.29
5/15/98 228 27.3 24.36
5/16/98 233 26.3 24.13
_ 5/17/98 233 23.8 23.59
5/18/98 22.8 27.3 24.26
5/19/98 23.8 27.8 25.68
5/20/98 23.8 27.8 25.84
5/21/98 243 27.3 25.32
5/22/98 228 25.3 23.74
5/23/98 21.8 248 23.82
5124198 228 25.3 2405
5/25/98 23.3 27.3 24 80
5/26/98 24.3 27.8 25.76
5/27/98 23.3 27.3 2549
5/28/98 218 27.3 24.36
5/29/98 223 27.3 24 93
5/30/98 20.8 24.8 22.51
5/31/98 20.3 23.8 21.93
6/1/98 21.8 25.3 23.47
6/2/98 21.8 26.3 23.70
6/3/98 21.3 25.8 23.76
6/4/98 20.8 258 2357
6/5/98 21.8 27.8 24.09
6/6/98 22.8 24.8 23.72
6/7/98 22.3 243 23.36
6/8/98 21.8 23.8 22.98
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DETAIL SUMMARY OF EARTHWORM RESULTS

7-DAY 14-DAY

Position Concentration Sample # Sample ID Initial PH  Final PH Live Count Live Count
6 6.25 80885 Column 3 4.9 6.6 10 10
38 6.25 80885 Column 3 10 10
55 6.25 80885 Column 3 10 10
66 12.5 80885 Column 3 49 10 9
80 12.5 80885 Column 3 10 10
89 12.5 80885 Column 3 8 8
37 25 80885 Column 3 54 7.2 10 10
56 25 §0885 Column 3 9 g
69 25 80885 Column 3 10 10
28 50 80885 Column 3 6.9 8.4 1 0
34 50 80885 Column 3 0 0
45 50 80885 Column 3 2 0
B 100 80885 Column 3 8.3 0 0
32 100 50885 Column 3 "0 0
81 100 80885 Column 3 0 0
23 6.25 80886 Column 5 48 6.9 10 10
50 6.25 80886 Column 5 10 10
88 6.25 80886 Column 5 10 10
0] 12.5 80886 Column 5 10 10
21 12.5 80886 Column 5 5.6 6.5 10 10
68 12.5 80886 Column & 10 10
4 25 80886 Column 5 5.7 8 10 10
48 25 80886 Column & 10 10
92 25 80886 Column 5 10 10
13 50 80886 Column 5 6.6 8.4 10 9
27 50 80886 Column 5 9 9
51 50 80886 Column 5 10 6
2 100 80886 Column 5 8.4 0 0
53 100 80886 Column 5 0 0
67 100 80886 Colump 5 0 4]
30 6.25 80887 Column 7 57 7.0 10 9
33 6.25 80887 Column 7 10 10
73 6.25 80887 Column 7 ' 9 8
15 12.5 80887 Column 7 56 7.8 8 8
40 12.5 80887 Column 7 9 9
76 12.5 80887 Column 7 10 9
49 25 80887 Column 7 6.2 7.8 8 B
78 25 80887 Column 7 9 g
86 25 80887 Column 7 10 10
16 50 80887 Column 7 .0 0
25 50 80887 Column 7 0 0
36 50 80887 Column 7 6.7 8.3 10 10
39 100 80887 Column 7 8.4 0 0
54 100 80887 Column 7 0 0
87 100 80887 Column 7 0 0
5 6.25 80888 Column 9 5 6.8 10 10

w

72 6.25 * 80888 Column 9 10




DETAIL SUMMARY OF EARTHWORM RESULTS

7-DAY 14-DAY

Position Concentration Sampie # Sample ID Initial PH  Final PH Live Count Live Count
83 6.25 80888 Column 9 10 10
1 12.5 80888 Column 9 54 7.8 9 9
41 12.5 80888 Column 9 8 7
71 12.5 ‘ 80888 Column & 9 9
7 25 80888 Column 8 6.2 7.9 10 10
44 25 80888 Column 9 10 10
82 25 80888 Column @ 9 9
18 50 80888 Column 9 6.7 0 0
24 50 80888 Column 9 0 0
79 50 80888 Column 9 0] 0
9 100 80888 Column 9 8.6 0 0
58 100 80888 Column @ 0 0
77 100 80888 Column 9 0 0
11 6.25 B8088Y Column 11 55 0 0
42 6.25 80889 Column 11 0 0
52 6.25 80889 Column 11 0] 0
20 12.5 80889 Column 11 59 10 10
47 12.5 80889 Column 11 10 10
65 12.5 80889 Column 11 10 10
14 25 80889 Column 11 6.5 0 0
15 25 80889 Column 11 0 0
64 25 80889 Column 11 6 4
12 50 80889 Column 11 6.8 9 8
75 50 80889 Column 11 0 0
90 50 B088Y Column 11 10 9
46 100 80889 Column 11 8.7 0 0
61 100 80889 Column 11 0 0
63 100 80889 Column 11 0 0
22 1250 80890  KCI - Positive Control 10 10
70 , 1250 80890  KCI - Positive Cantrol 10 10
3 1280 80890 KCI - Positive Control 10 10
29 2500 80880 KCI - Positive Control 10 9
35 2500 80880 KCI - Positive Control 10 10
43 2500 80890 KCI - Positive Cantrol 10 10
57 5000 80890  KCI - Positive Control 10 10
60 5000 80890 KCI - Positive Control 9 9
74 5000 80890 KCI - Positive Control 10 10
19 10000 80890  KCI - Positive Control 0 0
26 10000 80890 KCI| - Positive Control 0 0
59 10000 80890  KCI - Positive Control 0 0
17 20000 80890 KCI - Positive Control 0 0
62 20000 80880  KCI - Positive Control 0 0
85 20000 80890  KCI - Positive Control 0 0
3 CONTROL 80890 Blank Centrol 4.6 5 10 10
84 CONTROL 80890 Blank Control 10 10
91 CONTROL 80890 Blank Contro} 10 10

1 0.00 * 81036 Control Pile 5.9 5.62 9 9




DETAIL SUMMARY OF EARTHWORM RESULTS

7-DAY 14-DAY

Position ~ Concentration Sampie # Sample ID Initial PH  Final PH Live Count Live Count
3 0.00 81036 Control Pile 10 10
11 0.00 81036 Control Pile 10 10
4 6.25 81036 Control Pile 58 584 10 10
13 6.25 81036 Control Pile 10 10
16 6.25 81036 Control Pile 10 9
6 12.5 81036 Control Pile 6.1 8.06 7 7
9 12.5 81036 Control Pile 7 7
17 12.5 81036 Control Pile 10 8
5 25 81036 Control Pile 6.1 0 0
12 25 81036 Control Pile 8.13 3 3
18 25 81036 Control Pile 0 0
7 50 81038 Control Pile 6.4 0 0
10 50 81036 Control Pile B8.58 0 0
14 50 81036 Control Pile 0 0
2 100 81036 Control Pile 7.5 0 0
8 100 81036 Control Pile 0 0
15 100 81036 Control Pile 0 0




SUMMARY OF POSITIVE AND NEGATIVE CONTROLS FOR
EARTHWORM TOXICITY ANALYSIS

Concentration 7-DAY 14-DAY
Position (mg/t) Sample # Sample ID fnitial PH  Final PH Live Count Live Count

22 1250 80890  KCI - Positive Control 10 10
70 1250 80890 KCI - Positive Control 10 10
31 1280 80890  KCI - Positive Control 10 10
29 2500 80890 KCI - Positive Controf 10 9
35 2500 80890  KCI - Positive Control ‘ 10 10

43 2500 80890  KCI - Positive Control 10 10 -
57 5000 - 80890  KCI - Positive Control 10 10
60 5000 80890 KCI - Positive Control 9 9
74 5000 80890  KCI - Positive Control 10 10
19 10000 80890  KCI - Positive Control 0 0
26 10000 80890  KCI - Positive Control 0 0
59 10000 80890 KCI - Positive Control 0 0
17 20000 80890  KCI - Positive Control 0 0
62 20000 80890  KCI - Positive Contro} 0 0
85 20000 80890 KC! - Positive Control 0 0

LC-50 6826 6826

Published L.C-50 6340 6340

% Difference ) 17% 7.7%

3 SONTROL 80850 BlankGontol 46 5 T 10

84 CONTROL 80890 Blank Control 10 10
91 CONTROL 80890 Blank Control 10 10

Precent Mortality 0%

Acceptable Mortality




DETAIL SUMMARY OF MICROTOX DATA

Concentration Initial 5 minute 15 minute
{Percent) Sample # Sample 1D Light Reading Light Reading Light Reading
0.00 80885 Column 3 93 64 57
56 80885 Column 3 66 47 43
11.3 80885 Column 3 71 41 39
22.5 80885 Column 3 66 34 32
45 80885 Column 3 60 22 20
0.00 80886 Column 5 72 50 45
56 80886 Column 5 68 47 43
11.3 80886 Column 5 67 38 36
225 80886 Column 5 62 31 29
45 80886 Column 5 61 19 19
0.00 80887 Column 7 64 44 40
5.6 80887 Column 7 64 42 39
11.3 80887 Column 7 70 35 36
225 80887 Column 7 69 29 27
45 80887 Column 7 65 17 15
0.00 80888 Column 9 59 45 41
56 80888 Column 2 58 38 34
11.3 80888 Column g 59 29 27
22.5 80888 Column 9 54 21 18
45 80888 Column 9 54 11 9
0.00 80889 Column 11 62 40 36
586 80889 Column 11 52 36 33
113 80889 Column 11 60 33 30
225 80889 Column 11 55 23 22
45 80889 Column 11 54 14 14
0.00 81036 Control Pile 58 43 39
5.6 81036 Control Pile 54 40 38
11.3 81036 Control Pile 56 38 36
22.5 81036 Control Pile 54 30 29
45 81036 Contro! Pile 57 22 20




SUMMARY OF METHOD BLANKS FOR MICROTOX ANALYSIS

_ Concentration . Initial 5 minute 15 minute
{Percent) Sample # Sample ID Light Reading Light Reading  Light Reading
0.00 80885 Column 3 93 64 57
BLANK RATIO 1.45 1.63
000 80886 Colurin 5 72 50 45
BLANK RATIQ 1.44 1.60
0.00 80887 Column 7 64 44 40
BLANK RATIO 1.45 1860
0.00 80888 Column 9 59 45 41
BLANK RATIO 1.31 1.44
0.00 80889 Column 11 62 40 36
BLANK RATIO 1.55 1.72
0.00 81036 Control Pile 58 43 39
BLANK RATIO 1.35 1.49

Note: Blank Ratio should be greater than 0.75




I certify under penalty of law that this document and all
attachments were prepared under my direction or supervisgicn in
accordance with a system designed to assure that gualified
personnel properly gather and evaluate the information submitted.
Based on my inquiry of the person or persons who manage the
system, or those persons directly responsible for gathering the
information, the information submitted is, to the best of my
knowledge and belief, true, accurate, and complete. I am aware
that there are significant penalties for submitting false
information, including the possibility of fine and imprisonment
for knowing vicolations.
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