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EXECUTIVE SUMMARY

Explosives contaminated soil at Naval Surface Warfare Center Crane, Indiana, is being treated
through a composting biocremediation process. While treatment of the soil in this process results
in contaminant reduction to industrial use clean-up levels established by the United States
Environmental Protection Agency Region V, the toxic effect of the treated soil, or compost, on
the environment remains a concern.

Acute toxicity testing was performed on composted soil from Mine Fill A to determine the toxic
effects of the composted soil on the environment. The findings were reported in the Toxicity
Report, Full-Scale Bioremediation, NSWC Crane, Crane, Indiana [MK, 1999], and concluded
that treated contaminated soit compost did not show a greater toxicity than treated non-
contaminated soil compost. The Supplemental Toxicity Sampling — Sampling and Analysis of
Composted Material from Mine Fill A and Mine Fill B [MK, 2000] was developed to determine if
there was a reduction in the toxicity of aged compost. Results of this analysis indicated that
compost became less toxic as it aged.

This report summarizes the activities for toxicity sampling and analysis for the Rockeye
Munitions Facility, Solid Waste Management Unit 10/15. Analyses were performed on Windrow
$-204 and a Control Windrow. Environmental effects were evaluated using two toxicity
methods: Earthworm and Microtox® Toxicity; two pathogen tests: fecal coliform and salmonella;
and two explosive leaching methods: Toxicity Characteristic Leaching Procedure (TCLP) and
Synthetic Precipitation Leaching Procedure (SPLP).

The Earthworm Toxicity analysis subjected earthworms, Eisenia foetida, to various
concentrations of compost to determine the concentration of compost that would result in a 50%
mortality of the sample population. Results showed that compost did not become more toxic as
it aged.

Microtox® analysis was used to evaluate the toxic effects of the composted soil on the
illuminance of the marine bacterium, Photobactenum phosphoreum. This organism was
subjected to various concentrations of cormpost to determine the concentration of compost that
resulted in a 50% reduction in the illuminance of the bacteria. The results indicated is that the
samples from windrow $-204 are no more toxic than the sample from the Control windrow.

Pathogen analyses were performed based on specifications found in 40 CFR 503.32, which
stated that sewage sludge could be used in land application if it met established 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 from alt samples met the requirements for use in land
application.

TCLF and SPLP were performed to simulate the leachability of explosive compound
contamination expected in a sanitary landfill and natural environment, respectively. Composted
soil was subjected to fluids that represent the conditions found in a sanitary landfill and natural
environment. The extract was then analyzed for explosive compounds by EPA Method 8330.
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The results of these tests demonstrated that leaching of explosive compounds would not be
likely to occur in a natural or sanitary landfill environment.

Given these results, the composted soil should be considered acceptable for use as a topsoil or
backfill for general land application.
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1.0 INTRODUCTION
1.1 PURPOSE AND OBJECTIVES

Full-scale operations of the Soils Bioremediation Facility (Biofacility) at the Naval Surface
Warfare Center (NSWC) Crane Division in Crane, Indiana began on April 13, 1988. Acute
toxicity testing was performed by Morrison Knudsen, Corp. (MK) on soil from Mine Fill A (MFA)
composted in Windrow S-001 to determine the toxic effects of the composted soil on the
environment. The findings of this testing were reported in the Toxicity Report, Full-Scale
Bioremediation, NSWC Crane, Crane, Indiana [MK 1999]. Although this toxicity testing verified
that treated contaminated soil compost did not show a greater toxicity than treated non-
contaminated soil compost, the testing program was not designed to evaluate the effects of
toxicity on aged compost.

Consequently, the Supplemental Toxicity Sampling — Sampling and Analysis Plan of
Composted Material from Mine Fill A and Mine Fill B [MK, 2000] (STS-SAP) was developed to
determine if there was a reduction in the toxicity of the treated compost over time. Sampling of
the aged compost was completed by TolTest, Inc, (TT) in November of 2000, and results were
reported in the Supplemental Toxicity Report [TT, 2002]. Results of this analysis indicated that
compost became less toxic as it aged.

This repert summarizes the activities for toxicity sampling and analysis for the Rockeye
Munitions Facility (RKI}, Solid Waste Management Unit (SWMU) 10/15. Analysis for toxicity
was performed on Windrow S-204 and a Control Windrow. The toxic effects were studied
using two toxicity methods: Earthworm and Microtox® Toxicity; two pathogen tests: fecal
coliform and salmonella; and two explosive leaching methods: Toxicity Characteristic Leaching
Procedure (TCLP) and Synthetic Precipitation Leaching Procedure (SPLP}).

Details of the earthworm and Microtox® test procedures for Windrow S-204 can be found in the
Microtox® and Earthworm Toxicity reports from Aqua Survey, Inc. (ASY), provided in Appendix A
(ASI Study #21-290). Details of the earthworm and Microtox® test procedures for the Control
Windrow can be found in Appendix B (AS| Study #21-403). Pathogen test results from Pure
Earth Environmental Labs, Inc. (PE) for Windrow S-204 and the Control Windrow are provided
in Appendix C and D, respectively. Explosives leachability test results for TCLP and SPLP can
be found in Appendix E.
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1.1.1 Earthworm ToxXicity

The objective of the earthworm toxicity testing was to assess the acute toxicity of the composted
soil on earthworms. For this test, the lethal concentration (LC) of compost was estimated to
determine the concentration of compost that caused 50% mortality of earthworms. This lethal
concentration, referred to as the LC-50, was averaged for the five samples collected from
Windrow S-204 and compared to the LC-50 of the Control Windrow.

1.1.2 Microtox® Analysis

The objective of the Microtox® toxicity testing was to assess the acute toxicity of the composted
soil on the marine bacterium Photobacterium phosphoreum. For this test, the effective
concentration (EC) of compost was estimated to determine the concentration of compost that
caused a 50% decrease in the illuminance of the test organisms. This effective concentration,
referred to as the EC-50, was averaged for the five samples collected from Windrow S-204 and
compared to the EC-50 of the Controf Windrow. EC-50 values for the treated soil compost (i.e.
windrow S-204) should be greater than the EC-50 values of the uncontaminated soil (i.e. the
Control windrow) to demonstrate acceptabie 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 pertained to the use or disposal of sewage sludge. These specifications state that
sewage sludge may be used for land application if the sludge contained less than the regulated
amounts of fecal coliform and salmonella. The composted soil has been returmned to the land;
therefore these same standards have been applied to the compost. Objectives for the density
of fecal coliform in the compost were less than 1000 Most Probable Number (MPN) per gram of
dry solids on a dry weight basis, and salmonella was less than three MPN per four grams of dry
solids on a dry weight basis.

1.1.4 Explosive Leaching Analysis

The objective of the explosive leaching analysis was to demonstrate the leachability of explosive
compound contamination to the ground, and was based on procedures found in EPA Method
8330. In both the TCLP and SPLP, composted soil from the last day of processing was
extracted with a specific fluid representing the conditions that would be encountered in a
sanitary landfill and a natural environment, respectively. Foliowing a specified rotation
schedule, the liquid phase was removed through a filter, and then the extract was analyzed for
explosives.

1.2  WINDROW CONSTRUCTION

Windrow M-203 was the first full-scale windrow to be formed with soil from RKI and was formed
on 5/30/01. Windrow S-204 was constructed on 5/31/01 and Windrow M-205 was constructed
on 6/7/01. Windrows 206, 207, and 208, the remaining RKI windrows, were not constructed
until mid July. Results of Day Zero samples from windrows 203, 204, and 205 indicated that
Windrow S-204 had the highest initial level of explosive contamination than did the other two
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windrows. Thus Windrow S-204 was selected as the windrow to be sampled for toxicity testing.
The Explosive Concentration Summary Report for Windrow S-204 (Day Zero and Day 25
sample results including percent reduction for each compound) is provided in Appendix F. The
Daily Process Data for Windrow $-204 is included in Appendix G.

The first windrow for RKI toxicity testing was constructed on June 11, 2001 with borrow source
soil obtained from immediately south of the Biofacility. The windrow was formed before
characterization analysis of the borrow source soil was received. Analytical results of the soil
received on June 29, 2001 revealed that it contained PCBs and was thus unacceptable for use
in the Control windrow. Processing and monitoring of this windrow was stopped and the
windrow was eventually used as backfill at MFB.

Another borrow source for soil to be used in a Control windrow, this one from within the RKI
compound, was sampled on July 12, 2001. Analytical results indicated the soil was not
contaminated and it was subsequently excavated for use in the new Control windrow.

The new Control Windrow for RKI toxicity testing was constructed on 8/10/01 and was
processed for 25 days, the same number of days that Windrow S-204 was processed. Soil for
this windrow was obtained from within RKI. The analytical data for this Borrow Source soii is
provided in Appendix H. The Explosive Concentration Summary Report for the Control
Window {Day 25) is provided in Appendix i. The Daily Process Data for the Control Windrow
is included in Appendix J.

1.3  SAMPLE COLLECTION

For this study, as specified in Section 3.0 Appendix G of the Full-Scale Operations Pian for Soils
Bioremediation Facility, five composite samples (one for each of the five cross sections 3, 5, 7,
9, and 11) were collected from Windrow S-204 and one composite sample was collected from
the Control Windrow. The composite sample consisted of one sub-sample from each of the

three sample points per cross section. All samples were collected on the last day of processing
(Day 25).

Samples for Microtox®, pathogens and explosive leaching analyses were contained in 8 ounce
glass jars. Samples for earthworm toxicity were contained in 3.5 gallon high density
polyethylene (HDPE) pails lined with two plastic bags. All samples were shipped to the
appropriate off-site lab in shipping coolers filled with ice.
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2,0 EARTHWORM TOXICITY

21 TEST METHOD DESCRIPTION

Earthworm Toxicity analysis was performed at ASl using the test organism, Eisenia foetida,
supplied by Carolina Biological Supply Company. The laboratory standard operating procedure
(SOP) followed in performing this analysis is included in the Full Scale Quality Assurance
Project Plan [MK, 1998] (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 ovemight
delivery from the supplier. During the seven day acclimation period, the earthworms were
maintained by the laboratory in artificial soil consisting of a mixture of sphagnum moss, clay and
silica sand. 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 ASI's culture laboratory livestock record.

After the seven day acclimation period, the earthworms were exposed to five concentrations of
the compost mix: 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. Each vessel consisted of a clean one-liter canning jar with a screw
top lid with 1/18-inch diameter holes in the top for air. The test was conducted under continuous
ilumination at a temperature of 20 + 2°C. The 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

The ASI report is provided in Appendix A for Windrow S-204 and Appendix B by for the Control
Windrow. Each test vessel was analyzed separately at 7-day and 14-day intervals. The three
replicates from a single concentration were added together to determine a live count for the
thirty worms that initially were subjected to the concentration. Then, using the five
concentrations for a particular sample, the LC-50 was calculated for each sample. The results
of the earthworm toxicity analysis on Windrow S-204 and the Control Windrow are summarized
in Table 2-1. The values reported represent the concentration of compost that resuited in the
mortality of 50% of the earthworms. The results of the five samples collected from Windrow S-
204 have been averaged to provide a representative value for the windrow.
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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 potassium chloride (KCI) as a reference toxicant. The LC-50 for KCl
was 7,071.0 parts per million (ppm) on Day 7 and 6,622.0 ppm on Day 14, which was
comparable to the published guideline of 6,340 milligrams per liter (mg/L). Mean survival of the
negative control was 97% for Windrow S-204 and 100% for the Control Windrow, which equated
to a mortality rate that was less than the 10% mortality rate permitted by the method.

Table 2-1
Earthworm Toxicity Results (%)
Sa;gp'e $204-3 | S204-5 | S2047 | S204-9 | S204-11 Af;g‘;e Control
-II_CDSag 70.7 64.5 70.7 69.1 67.5 68.5 69.1
Moy | 707 616 67.9 64.5 60.2 65.0 58.8

23 DATA QUALITY CONTROL

All data from the earthworm toxicity analysis was verified, and at least 10% of the samples were
validated by TT personnel per the procedures outlined in Section 9.0 of the FS-QAPP. Data
was compared with field and laboratory quality control (QC) sample data to assess its usability
for supporting operational decisions. The results of data verification and validation are
presented in this section.

Data associated with the earthworm toxicity was verified by reviewing chain-of-custody forms,
sample preservation records, analytical holding times, requested tumaround 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 QC criteria and
procedural requirements. All samples for both Windrow S-204 and the Control Windrow 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 6 - 9°C.

To monitor the conditions in which this analysis took place, the pH of the testing vessels was
recorded initially and at the completion of the analysis. The pH of the compost samples ranged
from 5.7 to 9.0 standard units (su) for both Windrow S-204 and the Control Windrow.
Recommended test conditions for the earthworm ranged from 4 to 10 su. Therefore, these
values were considered acceptable for the test organisms and were not likely to have caused
any adverse reactions.

The temperature of the testing vessels was monitored daily during analysis. Temperatures did
not show fluctuations on any day of analysis. The laboratory recommended test temperature
was 20 + 2°C, with fluctuation not to exceed more than 3°C on any day of analysis. The highest
temperature level recorded for Windrow S-204 was 24.0°C, and the lowest was 18.5°C.
Although the highest temperature exceeded the target temperatures for this test, it was not
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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].

The laboratory performed method blank, laboratory control sample (LCS), and replicate
analyses to evaluate accuracy and precision. A laboratory method blank was prepared using
the artificial soil generated 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
interference from laboratory sources, as well as to determine if the earthworms met established
laboratory criteria. One blank was analyzed for each set of data during this test. These
analyses showed 0% mortality of the earthworms in the artificial soil for the Control Windrow,
and 3% mortality for Windrow S-204. Both blanks were |less than the 10% blank mortality rate
defined for this project. Results of the method blanks have been considered acceptable for all
analyses.

The LCS sample was prepared in the laboratory and consisted of artificial soil spiked with
known amounts of target analytes which were processed through the same preparation as field
samples. In this analysis, KCl was used as a reference 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 KCI was calculated to be 7,071.0 mg/L for the 7-day test period, and 6,622.0 mg/L.
for the 14-day testing period, for both Windrow $-204 and the Control Windrow. These values
represented the concentration of KC| which resulted in 50% mortality of the earthworms and
was comparable with the pubiished guideline of 6,340 mg/L. In addition, these results
paralleled previous laboratory data and verified that the earthworms reacted at similar
sensitivities as other batches of Eisenia foetida. The accuracy of this LCS met 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. A linear correlation should have been
seen in the dose responses and the observed mortality for the test samples. This would have
been demonstrated by an increased mortality as a higher concentration of compost was utilized
in the testing vessels. This correlation was not ohserved in the sample results. There was
actually a very slight increase in survivability in Windrow $-204 and the Control Windrow, as the
concentration increased from 6.25% to 12.5%, which was considered insignificant. The

survivability then dropped to zero at 100% concentration in both Windrow S-204 and the Control
Windrow.

The QC data demonstrated that these analyses exhibited acceptable accuracy and precision
when compared to the project’'s data quality objectives as specified in Appendix G of the FS-
QAPP. Acceptable values for both positive and negative controls, as well as consistent values
between replicates, demonstrated that project data quality objectives were met for the
earthworm analysis. The data quality objectives established for this project were met and have,
therefore, been considered usable to support project decisions.
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24 SUMMARY

The data presented in Table 2-1 suggests that the toxic effect of the compost from Windrow S-
204 upon the test organism did not change as it aged. The Relative Percent Difference (RPD)
between the Day 7 and Day 14 samples was only 5.2. However, the compost from the Control
Windrow appeared to elicit a slightly more toxic effect on the test organisms as it aged (RPD of
16.2). This difference in toxicity could have been attributed to several factors: 1) the possibility
that there was a lower concentration of chicken manure in the compost from Windrow $-204
than the Control Windrow that could have produced a lower toxic effect due to lower levels of
excess nitrogen; 2) the presence of cyclotrimethylene trinitramine (RDX) in the Control Windrow
sample may have had an effect on toxicity (RDX was detected at 1.23 ppm, possibly caused by
cross-contamination from the SCARAB windrow turner).
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3.0 MICROTOX® ANALYSIS

31 TEST METHOD DESCRIPTION

ASI performed Microtox® Toxicity analysis by exposing the marine bacterium Photobacterium
phosphoreum to various concentrations of elutriate from compost for 5 and 15 minutes,
according to the SOP in the FS-QAPP, Appendix G, page A-11.

The elutriate was prepared by adding 50 grams dry weight of compost to 500 milliliter (ml) of
deionized water. This mixture 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.

Test organisms were obtained from Azur Envirocnmental in freeze dried cultures. Prior to the
analysis, the organisms were reconstituted and maintained in a reagent well at a temperature of
5°C for a period of less than two hours. Volumes of organisms were transferred to test cuvettes
and acclimated to Microtox® diluents at the test temperature of 15°C for 15 minutes prior to test
initiation. The test began as the organisms were introduced to method blanks and four elutriate
test concentrations of 5.63%, 11.25%, 22.5%, and 45.0%. Observations of light output for each
sample were made five and fifteen minutes after test initiation using a Model 500 Microtox® Unit.

3.2 TEST RESULTS

The results of the Microtox® Toxicity Analysis are summarized in Table 3-1. The ASI report is
provided in Appendix A for Windrow S-204 and Appendix B by for the Contro! Windrow. The
values reported represented the effective concentration of compost which resulted in a 50%
reduction in the light output (EC50) of the marine bacterium Photobacterium phosphoreum.
Results of the five samples collected from Windrow $-204 (S204-3, S204-5, S204-7, S204-9,
and S204-11) have been averaged to provide a representative sample for the windrow. The
results of the control windrow have been provided for comparison.

Table 3-1
Microtox® Results (%)

Sample S204
D S204-3 $204-5 $204-7 S204-9 | S204-11 Average Control
?gggl;':) 68.28 67.02 50.02 61.75 72.76 63.97 >45.0
15 Min.
EC50 75.44 64.29 48.62 58.96 70.81 63.62 >45.0
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3.3 DATA QUALITY CONTROL

All data from the Microtox® Toxicity Analysis were verified and at least 10% of the samples were
validated by TT personnel per the procedures outlined in Section 9.0 of the FS-QAPP. All data
was compared with field and laboratory QC sample data in order to assess its usability for
supporting operational decisions. The results of data verification and validation are presented in
this section.

Data associated with the Microtox® analysis were verified by reviewing chain-of-custody forms,
sample preservation records, analytical holding times, requested tumaround 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 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 between 6° to 9°C. This temperature would not have adversely
affected either the Microtox analysis since it was performed at 20°C,

Laboratory method blanks consisting of dilutant water were analyzed with each sample. Blank
ratios were calculated by dividing the initial blank reading by the blank reading at the
appropriate time interval. Blank ratios for the 5-minute interval ranged from 1.00 to 1.44. Blank
ratios for the 15-minute interval ranged from 1.02 to 1.57. These values demonstrated
consistent readings between analyses and also met method criteria for blank ratios, which were
required to be greater than 0.75.

The laboratory reported an approximated value of greater than 45% for the Control
Windrow since there was an insignificant dose response to provide an actual number. All
five samples from Windrow S-204 exhibited a dose response for both the 5-minute and 15-
minute analyses, therefore actual results were reported. The color of the elutriate for both
Windrow $-204 and the Control Windrow was so dark that a color correction was performed for
the calculation of an EC-50, as reported in the laboratory QC narrative.

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

3.4 SUMMARY

Federal guidelines have not been established for evaluating EC-50 values. Since the resuits for
the Control windrow are an estimate, the only conclusion that can be drawn is that the samples
from windrow S-204 are no more toxic to this marine bacterium than the sample from the
Control windrow.
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4.0 PATHOGEN TESTING AND ANALYSIS

41 TEST METHOD DESCRIPTION

4.1.1 Salmonella Analysis

Salmonella analysis was performed according to the Pure Earth Environmental Laboratory,
Incorporated (PE) SOP in Appendix G of the FS-QAPP. Each sample was prepared with three
dilution series and each dilution consisted of a series of five replicate tubes, for a total of 15
tubes per sample. Tubes were incubated for 24 hours in a water bath at 35°C after which time
they were examined for turbidity and/or gas production which would indicate a positive result for
satmonella.

4.1.2 Fecal Coliform Analysis

Fecal Coliform analysis was performed according to the PE SOP, located in Appendix G of the
FS-QAPP. Four dilutions were performed and a series of five replicate tubes were prepared for
each ditution, for a total of 20 tubes per 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

The analytical results from PE are included in Appendix C for Windrow S-204 and Appendix D
for the Control Windrow. The results for Windrow S-204 are provided for each of the 5 windrow
cross sections sampled. The results for all salmonella sample analyses were less than land
disposal objective of three MPN per four grams of solid. The results of the fecal coliform
analyses were less than the land disposal objective of 1,000 MPN per gram of dry solid. A
summary of these results are shown in Table 4-1.

Table 4-1
Pathogen Testing Resuits
{MPN per 4 grams Solids)

Sample ID $204-3 S5204-5 S204-7 S5204-9 | S204-11 | Control
Salmonella <0.097 <0.098 <0.105 <0.098 <0.117 <0.101
Fecal Coliform <2.418 <2.460 <2.621 <2.463 <2.933 <2.525

4.3 DATA QUALITY CONTROL

All data from the pathogen analysis was verified by TT personnel per the procedures outlined in
Section 9.0 of the FS-QAPP. Data was compared with field and laboratory QC sample data in
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order to assess its usability for supporting operational decisions. The results of the data
verification are presented in this section.

Data associated with the pathogen analysis was 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 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 + 2°C.

Other QC testing included the analysis of replicates through the use of a dilution series.
All replicates showed no presence of salmonelia or fecal coliform, which demonstrated
acceptable precision for this analysis. Contro! blanks for Windrow S-204 were negative,
which is an acceptable result. A control blank was not analyzed for the Control
Windrow.

44 SUMMARY

Pathogen tests were performed to evaluate the compost against "503 Class A” sludge. 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 of dry solid, and less than 1,000 MPN per 1
gram of dry solids, respectively. The compost samples obtained for this study have met the
established criteria for salmonella and fecal coliform.
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5.0 EXPLOSIVE LEACHING ANALYSIS

The results of the explosive leaching analysis are presented in this section. Two tests were
preformed by Southwest Laboratories to demonstrate the leachability of explosive compound
contamination to the ground: TCLP and SPLP. One sample from the Control Windrow and five
samples from Windrow S-204 (one composite from each of the five cross sections) were
obtained for analysis on the last day of the windrow's life cycle.

5.1 TEST METHOD DESCRIPTION

5.1.1 Toxicity Characteristic Leaching Procedures

Southwest Laboratories performed TCLP extraction to simulate the leachability of explosive
compound contamination expected in a sanitary landfill. A copy of the SOP is provided in
Appendix G of the FS-QAPP. In this procedure, the composted soil from the last day of
processing was removed with an extraction fluid equal to 20 times the weight of the sample.
The fluid was acidic in order to represent the conditions that would be encountered in a sanitary
tandfill. The sample and extraction fluid was rotated for a period of 18 + 2 hours in a rotator
capable of 30 2 revolutions per minute. Following this rotation schedule, the liquid phase was
removed through filtering. This extract was then analyzed for explosives using EPA Method
8330.

5.1.2 Synthetic Precipitation Leaching Procedures

Southwest Laboratories performed SPLP extraction to simulate the leachability of explosive
compound contamination expected in a natural environment. A copy of the SOP is provided in
Appendix G of the FS-QAPP. This procedure used a comparable volume of compost from the
last day of processing and extraction fluid. The fluid used was not as acidic as the TCLP
extraction fluid which better represented the conditions that would be encountered in a natural
environment. Following the rotation schedule described for TCLP extraction, the liquid phase of
the SPLP extraction was also filtered. This extract was analyzed for explosives using EPA
Method 8330.

5.2 TEST RESULTS

Analytical results of the TCLP and SPLP extract for explosive compounds were either non-
detectable or greater than the Method Detection Limit but below the Reporting Limit for the five
samples collected from Windrow S-204, except for HMX. HMX was detected in the cross
section three sample from Windrow S-204 at 118 ug/l in the SPLP extract and 128 ug/l in the
TCLP extract. TCLP analysis revealed that RDX was detected in the single composite sample
from the control windrow at 6.19 ug/l. This result was, however, flagged by the laboratory as an

estimate.. Analytical data sheets for Windrow S-204 and the Control Windrow are provided in
Appendix E.
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5.3 DATA QUALITY CONTROL

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

The data was 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. This was completed by utilizing laboratory
analytical records to assess laboratory performance in relation to QC criteria, data quality
objectives, and procedural requirements. Both sample groups were received by the laboratory
in good condition (i.e. there were no broken containers, and custody seals were intact).
Windrow S-204 samples were received at a recorded temperature of 2.8°C and the Control
Windrow samples were received at a recorded temperature of 1.2°C, which was slightly below
the required temperature of 4 + 2°C. Since the Control Windrow samples were not frozen, the
lower temperature should not have affected the sample results.

The laboratory performed method blank, matrix spike (MS), matrix spike duplicate (MSD),
surrogate, LCS, and laboratory control sample duplicate (LCSD) analyses to evaluate laboratory
accuracy and precision. No rinse blanks or field bianks were obtained since no sampling
equipment (besides disposable nitrile gloves) was used to obtain the samples.

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 in Windrow S-204 or the
Control Windrow samples. Results of the method blanks were acceptable for these analyses.

MS and MSD field samples were 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, gave an indication of analysis accuracy and
precision in the sample matrix. MS/MSD accuracy and precision could have been 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. Recovery results for MS/MSD samples were acceptable
for most of the target analytes in both Windrow S-204 and the Control Windrow analyses.
MS/MSD samples had low recoveries for Tetryl in the SPLP for the Control Windrow, and the
MS sample had low recoveries in the SPLP for Windrow S-204 for Tetryl, Trinitrotoluene (TNT)
and 2-Nitrotoluene (2-NT). In each case, the LCS/LCSD recoveries for the same anaiytes were
within the laboratory QC limits. These low MS/MSD recoveries did not create an impasse for
the data results, therefore the data was considered usable.

Surrogate spikes contained known amounts of non-target compounds, which were spiked into
all samples prior to sample preparation, in order to evaluate the efficiency of the sample

e kb [
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preparation and analysis. Surrogate recoveries were acceptable for both Windrow $-204 and
the Control Windrow samples.

The LCS and LCSD samples prepared in the laboratory consisted of clean soil or water spiked
with known amounts of target analytes, which were processed through the same preparation as
field samples. Evaluation of the spike recoveries and the variability between the LCS and LCSD
provided an indication of analysis accuracy and precision in a clean matrix. The LCS and LCSD
percent recoveries were within the laboratory QC limits in Windrow S-204 and the Control
Windrow samples. Laboratory control spike precision and accuracy resuits were acceptable for
the target analytes for these analyses.

The QC data demonstrated acceptable accuracy and precision when compared to the project’s
data quality objectives established in Appendix G of the FS-QAPP. The data met the quality
objectives and were therefore considered usable to support project decisions.

5.4 SUMMARY

The explosive compound concentrations from the TCLP and SPLP extractions showed no
leachability of any SWMU-specific contaminants into the soil. The reporting levels were
significantly less than the regulatory limits, where established. These results demonstrated that

leaching of explosive compounds would not be likely to occur in a natural or sanitary landfill
environment.
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6.0 CONCLUSION

Acute toxicity testing was performed on composted soil from RKI SWMU 10/15 to determine the
toxic effects of the composted soil on the environment. The resuits verified that treated
contaminated soil compost did not show a greater toxicity than treated non-contaminated soil.

Analysis was performed on Windrow S-204 and a Control Windrow. Environmental effects were
evaluated using two toxicity methods: Earthworm and Microtox Toxicity; two pathogen tests:
fecal coliform and salmonella; and two explosive leaching methods: TCLP and SPLP.

Results of the Earthworm analysis suggested that the toxic effect of the compost from Windrow
S-204 did not become more toxic as it aged. However, the compost from the Control Windrow
appeared to elicit a slightly more toxic effect on the test organisms as it aged. No explanation is
given for this response.

Since the results of the Microtox® toxicity analysis for the Control Windrow are only an estimate,
the only conclusion that can be drawn from the data is that the samples from windrow S-204 are
no more toxic than the sample from the Control windrow.

The results of the two pathogen tests met the criteria for land 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.

The results of the TCLP and SPLP analysis showed insignificant or no leachability of any of the
explosive compounds into the soil. HMX was the only expiosive compound detected (in only
one sampie from Windrow S-204} in either the TCLP or the SPLP extract. These results
demonstrated that leaching of explosive compounds would not be likely to occur in a natural or
sanitary landfiil environment.

The composting process has demonstrated that bioremediation technology is a safe and
effective treatment alternative for detoxifying soil contaminated with explosive compounds. The
composted soil has been shown, over a period of time, to support the re-establishment of plants
{e.g. grass) in land applications. indeed, grass has successfully been established on the
treated compost that has been placed as backfill at RKI. The compost is suitable for recycling
and reuse in accordance with 40 CFR 503.32, and it meets the same requirements as sewage
sludge, therefore it should be considered acceptable for use as backfill or top soil in approved
land application locations.



NSWC Crane Rockeye Toxicity Report
Bioremediation Facility May 2002
Revision 0 page 7-1

7.0 REFERENCES

ASTM, 1995 Pesticides, Resource Recovery, Hazardous Substances and Qi Spill Responses,
Waste Disposal, Biological Effects. Standard Guide for Conducting a Laboratory
Soil Toxicity Test with Lumbricoid Earthworm, Eisenia foetida. American Society
for Testing Materials. Voiume 11.04.

MK, 1998 Quality Assurance Project Plan for Full-Scale Operations, Soils Bioremediation
Facility, NSWC Crane, Crane, Indiana. Delivery Order Number 0009, Contract

Number N62467-93-D-1106. Prepared by Morrison Knudsen Corporation, March
12, 1998.

MK, 1999 Toxicity Report, Full-Scale Bioremediation, NSWC Crane, Crane, Indiana.
Morrison Knudsen Corp., February 1999,

MK, 2000 Sampling and Analysis Plan for Supplemental Toxicity Sampling of
Composted Material from Mine Fill A and Mine Fill B, NSWC Crane, Crane,
Indiana. Morrison Knudsen Corp., June, 2000.

TT, 2002 Supplemental Toxicity Report, Full-Scale Bioremediation, NSWC Crane,
Crane, IN. TolTest Inc, January 2002.



NSWC Crane Rockeye Toxicity Report
Bioremediation Facility May 2002
Revision 0
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Microtox®and Earthworm Toxicity Report for Windrow S-204,
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MICROTOX AND EARTHWORM TOXICITY TESTING OF
SOIL/COMPOST MIX FOR PROJECT #37324
(NSWC CRANE BIOFACILITY)

L SUMMARY

Table 1: Summary of Results

Five (5) samples of soil/compost mix were received by this laboratory (ASI) for Microtox
and Earthworm toxicity 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 5.625, 11.25, 22.5 and 45 percent and 6.25, 12.5, 25, 50 and 100 percent for the
microtox and earthworm test, respectively. The results are as follows:

|
Sample ID ASI# Earthworm Toxicity (%) Microtox (%)
7-Day LCsy 14-Day LCg, S-minute ECsy, 15-minute ECs,

i BIO-10/15- |2011301 70.7 70.7 68.28 75.44
| $204-3
) BIO-10/15- 2011302 64.5 61.6 67.02 64.29
x S204-5
i BIO-10/15- 12011303 70.7 67.9 50.02 48.62
; 8204-7

BIO-10/15- 12011304 69.1 64.5 61.75 58.96
; 5204-9
! BIO-10/15- 2011305 67.5 60.2 72.76 70.81

$204-11

; I
)
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I INTRODUCTION

The marine bacterium, Photobacterium phosphoreum was exposed to concentrations of
elutriate of soil/compost mix or the soil/compost mix for 15 minutes and the earthworm
FEisenia foetida was exposed to concentrations of a soil/compost mix for 14 days in order
to permit a more accurate and complete assessment of its environmental impact. 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
: soil/compost mix would adversely affect Photobacterium phosphoreum or
| Eisenia foetida.

E 2} If appropriate, provide an estimate of the five (5) and 15 minute ECsg for

Photobacterium phosphoreum and seven (7) and 14-day LCsy for Eisenia
Joetida.

} For the purpose of calculating or estimating an ECsp or LCso a reduction in light levels or
mortality would serve as the requisite end point.
IIL. TEST ADMINISTRATION
A. Sponsor
Toltest, Inc.
300 Highway 361, NSWC CTR-12
Crane, IN 47522
B. Testing Facility
Aqua Survey, Inc.

469 Point Breeze Road
Flemington, NJ 08822

C. Dates of Experiment
Sample ID ASI # Collection Date Microtox Earthworm
BIO-10/15-5204-3 2011301 6/25/01 6/29/01 : 6/28/01
BI10-10/15-8204-5 2011302 6/25/01 6/29/01 6/28/01
BIO-10/15-8204-7 2033303 6/25/01 6/29/01 6/28/01
BIO-10/15-8204-9 2011304 6/25/01 6/29/01 6/28/01
BIO-10/15-8204-11 { 2011305 6/25/01 6/29/01 6/28/01

Aqua Survey, Inc.
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D. Study Participants

Thomas Dolce

Robert Fristrom

G. Stephen Hornberger
Michelle Thomas
Matthew Stengel

Chris Doyle

Karen Fahy

Kelly Wischner

Iv. TEST AND CONTROL SUBSTANCES
A. Test Substance

The soil/compost samples used in this test were received by Aqua Survey on June
26, 2001. Samples were received in coolers containing ice. One plastic container
of each sample was received and the coolers environmental temperatures ranged
; from 6° — 9°C. The samples were identified as follows and assigned the following
I ASI sample numbers:

Sample ID # ASI Sample ID #
BIO-10/15-S204-3 2011301

i BIO-10/15-S204-5 2011302
BIO-10/15-S204-7 2011303
BIO-10/15-S204-9 2011304
BIO-10/15-S8204-11 2011305

i B. Control Substance(s)

Negative Control
) Microtox: Diluent Control
5 Earthworm: Control Soil

C. Reference Toxicant

Earthworm: Potassium Chloride (KCl)

l 6
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V.

MATERIALS AND METHODS

A.

Test System

The Microtox test system utilizes the marine bacterium, Photobacterium
phosphoreum. These organisms were obtained from Azur Environmental, F.O.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.

Source of Diluent/Control Soil

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

The control soil used to dilute test soil samples for the earthworm toxicity test was
artificial 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.

Acclimation Procedure

The Microtox Reagent (organisms) is a freeze-dried cuiture 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 pl volume
of organisms was transferred to each test cuvette 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 7 days prior to testing.

Diet

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

Aqua Survey, Inc.
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E. Apparatus and Test Conditions

The Microtox Toxicity Test was conducted using a Model 500 Microtox Unit.
Organisms were exposed in 2.5 ml cuvettes containing 1 m! of test solution and
the test temperature was 15°C.

The Earthworm 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 20+2°C.

F. Preparation of Test Solution and Concentrations

The elutriate 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. After 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 solutions were prepared by adding appropriate volumes of elutriate to
Microtox diluent in test cuvettes. Test concentrations were 5.625, 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 control/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 artificial
i 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.

G. Test Procedure

The procedures used for these tests 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.

@
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Observation of earthworm survival was made on days seven and fourteen after test
initiation. The pH of the soil was measured at test initiation in the 100%
concentration. At day 7 there was no survival of the worms in the 100%
concentration, so the pH was measured then rather than at day 14. The
temperature of the test room environment was measured continuously 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 (KCI) to determine the sensitivity of the test organisms.

H. ECsp and LCsg Calculations

The Microtox system is most frequently used to find the effective concentration
(ECsp) of a sample at which the light output of the reagent is reduced by a
specified percentage (i.e., the ECsp is the effect concentration of a sample causing
a 50% decrease in the Microtox Reagent light output under defined conditions of
j exposure time). A computer program supplied by Microbics corporation (Azur
! Environmental) was used to compute point and interval (i.e., confidence interval)
estimate of the ECso (see Appendix I). The color of the elutriate from all five
samples ASI # 2011301 - 2011305 was so dark, that a color correction was needed
for the calculation of an ECsy, A program was provided by Azur Environmental
that enabled this to be accomplished.

A computer program developed by C.E. Stephans and ASTM was used to
compute point and interval (confidence) estimate of the LCsy 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 II). In this test, the LCso 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.

; VI Test Results

: The ECs value for Microtox and LCsp value for earthworms are summarized in Table 1.
| Mortality and pH for the earthworm Toxicity Tests are summarized in Tables 3-4. Raw
data and LCsq calculations for the earthworm test are presented in Appendix [I. Raw
! data and ECsq calculations for the Microtox test are presented in Appendix I

VII. Test Validity
} The following criteria for a valid test were met during the study:

| A. Mean survival for the earthworm controls was 97%.
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B. No abnormal occurrences (i.e., laboratory accidents) that might have
influenced the outcome of the test were noted.
VIO. Discussion

During Microtox testing, observation for light output was made at five and fifteen
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. After fourteen days, 100% mortality was
observed in the 100% concentration of all 5 samples. The pH of soil samples (including
the control) measured at test initiation and at day seven ranged from 5.7 to 9.0. 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. For a period of a few hours on days 2, 3 and 4 the
temperature rose above the test temperature of 20£2° C, with the extreme being 24.0° C.
Although this temperature was higher than the target temperature for this test, it is not
believed to have affected the outcome of the test.
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Results of Toxicity Testing with Eisenia foetida

Aqua Sutvey, Inc.

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

Table 2: Standard Reference Toxicant Test Results: E. foetida

Table 3: Summary of E. foetida % Survival

Concentration KCl 1 i(ir?eyc’l;(:lt:tl 1&3:)&:3::1
Control 20 30
1250 ppm 30 29
2500 ppm 30 30
5000 ppm 30 27
10000 ppm 0 0
20000 ppm 0 0
LCso 7071.0 ppm | 6622.0 ppm

BI0-10/15-5204-3

BIO-10/15-5204-5

BIO-10/15-5204-7

BIO-10/15-5204-9

BIO-10/15-5204-11

Conc. % % Survival % Survival % Survival % Survival % Survival
7-Day 14-Day [7-Day 14-Day |7-Day 14-Day [7-Day 14-Day [7-Day 14-Day

Control 97 97 97 97 97 97 97 97 97 97

6.25 100 97 100 100 100 93 100 100 100 100
12.5 100 100 100 100 100 100 100 100 100 100

25 100 100 100 100 100 100 100 93 100 100

50 100 100 87 80 100 93 97 63 93 77

100 0 0 0 0 0 0 0 0 0 0

LCso (%) |70.7 70.7 64.5 61.6 70.7 67.9 69.1 64.5 67.5 60.2
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i Table 4: Summary of pH values

Aqua Survey, Inc.

Sample Initil pH Final pH

Control 5.7 7.1
BIO-10/15-8204-3 8.8 8.7
BIO-10/15-5204-5 8.9 8.4
BIO-10/15-8204-7 9.0 8.4
BIO-10/15-8204-9 9.0 8.7
BIO-10/15-S204-11 8.9 8.6

Table 5: Results of Microtox Testing

Results of Microtox Testing with Photobacterium phosphoreum

N rat

Sample ASI # 5 minute ECsy 15-minute ECs
‘ BIO-10/15-8204-3 2011301 68.28 75.44
BIO-10/15-5204-5 2011302 67.02 64.29
BIO-10/15-5204-7 2011303 50.02 48.62
BIO-10/15-5204-9 2011304 61.75 58.96
BIO-10/15-8204-11 2011305 72.76 70.81
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APPENDIX 1
Microtox Toxicity Test

Raw Data



MicrotoxOmni Test Report

Date: - - 3/9%.-{

Test Protocol: Basic-type Test

Sample: -

Toxicant: -

Reagent Lot no.: -

Test description; 21-290-3 TOL S5204-3 ASI #2011301

Test name: 5204-3

Database file: CAPROGRAM FILESWICROTOXOMNIdbl.mdb

Plot of Gamma vs Concentration Plot of %Effect vs Concentration
L R R 1007
W 75+
o < b3
E o1l A oI N
g o3 °
Q - F o5l [ JT
r
7 d 0 ‘ 3# L 1 I J
0 40 60 80 100
0.0 {
10 100 -25+¢
Concentration Concentration
[ @5 a15 - Fit | [ @5 A15 |
5 mins Data: 15 mins Data:
Sample Conc Io It Gamma % effect It Gamma %effect ABSx
Control 0.000 93.00 75.000.8065# 72.000.7742 #

1 5.625 B81.00 65.00-0.0606 * -6.452% 60.00-0.0230 * -2.358% 0.0780
2 11.25 81.00 60.00-0.0472 * -4.959% 55.00-0.0022 * -0.2216% 0.1560
3 22.50 B3.00 48.000.0720# 6.717% 44.000.1227# 1093% 0.3150
4 45.00 87.00 31.000.3722# 27.12% 29.00 0.4082# 28.99% 0.6290

# - used in calculation; * - invalid data; D - deleted from calcs.

Calculations on 5 mins data:

EC50 Concentration:68.28%

Calculated from two data points, therefore no confidence range given.
Estimating Equation:LOG C =0.4220 x LOG G +1.834

Slope: 2.370 .

Correction Factor: 0.8065

Calculations on 15 mins data:

EC50 Concentration:75.44%

Calculated from two data points, therefore no confidence range given.
Estimating Equation:LOG C =0.5766 x LOG G +1.878

Slope: 1.734

Correction Factor: 0.7742

There is no QA data available for this test.
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MicrotoxOmni Test Report

Date: - - 3/‘5/0(

Test Protocol: Basic-type Test

Sample: -

Toxicant: -

Reagent Lot no.: -

Test description: 21-290-5 TOL S204-5 ASI #2011302

Test name: 5204-5

Database file: CAPROGRAM FILES\MICROTOXOMNI\db1.mdb

Plot of Gamma vs Concentration Plot of %Effect vs Concentration
17 1007
751
) oo )
[&]
E & B0 -~ -
& | h 43
A7
o 34 b3
. 0 o ——— : |
o1 / . Lk I T
10 100 251
Concentration Concentration
[ m5 a15 - Fit | | ®5 A 15
5 mins Data: 15 mins Data:
Sample Conc Io It Gamma % effect It Gamma %effect ABSx
Control 0.000 84.00 67.00 0.7976# 64.00 0.7619#
1 5.625 93.00 72.00-0.0628 * -6.705% 65.00-0.0083 * -0.8464% 0.1100
2 11.25 83.00 56.00-0.0098 * -0.9992% 51.00 0.0385* 3.707% 0.2090
3 22,50 77.00 38.000.15784# 13.63% 35.00 0.2008 # 16.72% 0.4050
4 45,00 82.00 23.000.5098# 33.77% 21.000.5795# 36.69% 0.8200

# - used in calculation; * - invalid data; D - deleted from calcs.

Calculations on 5 mins data:

EC50 Concentration:67.02%

Calculated from two data points, therefore no confidence range given.
Estimating Equation:LOG C =0.5912 x LOG G +1.826

Slope: 1.691 )

Correction Factor: 0.7976

Calculations on 15 mins data:

EC50 Concentration:64.29%

Calculated from two data points, therefore no confidence range given.
Estimating Equation:LOG C =0.6540 x LOG G +1.808

Slope: 1.529

Correction Factor: 0.7619

There is no QA data available for this test.



MicrotoxOmni Test Report

Date: - - ff/ﬁ’/@{

Test Protocol: Basic-type Test

Sample: -

Toxicant: -

Reagent Lot no.: -

Test description: 21-290-7 TOL S204-7 ASI #2011303

Test name: 5204-7

Database file: CAPROGRAM FILESWMICROTOXOMNI\db1l.mdb

Plot of Gamma vs Concentration

Plot of %Effect vs Concentration

1T . 100+
L
75+
o . 9
E A & 80p--ooeee YRR
S W 33 °
/ <257 Aaw
0 [ plho————————
sl . Wl 8 1o
10 100 25l
Concentration Concentration
[ m5 415 - Fit | [ &5 A15 |
5 mins Data: 15 mins Data:
Sample Conc lo It Gamma % effect It Gamma 9%effect ABSx
Contrel 0.000 76.00 59.000.7763 # 56.00 0.7368 #
1 5.625 86.00 63.00-0.0376 * -3.913% 58.00-0.0078 * -0.7908% 0.1120
2 11.25 73.00 48.00-0.0264 * -2.718% 43.00 0.0314 * 3.053% 0.2280
3 22,50 78.00 33.000.2738# 21.50% 30.0003299# 24.81% 0.4460
4 45.00 61.00 13.000.8425# 45.73% 12.000.8945# 47.22% 0.8930

# - used in calculation; * - invalid data; D - deleted from calcs.

Calculations on 5 mins data:

EC50 Concentration:50.02%

Calculated from two data points, therefore no confidence range given.
Estimating Equation:LOG C =0.6167 x LOG G +1.699

Slope: 1.621 )

Correction Factor: 0.7763

Catculations on 15 mins data:

EC50 Concentration:48.62%

Calculated from two data points, therefore no confidence range given.
Estimating Equation:LOG C =0.6950 x LOG G +1.687

Slope: 1.439

Correction Factor: 0.7368

There is no QA data available for this test.

A
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MicrotoxOmni Test Report

Date: - - 5’/3’/3(

Test Protocol: Basic-type Test
Sample: -

Toxicant:

Reagent Lot no.:

Test description: 21-290-9 TOL S205-9 ASI #2011304

Data File: 21-290-9.K5; 21-290-9.K15;

Plot of Gamma vs Concentration

Plot of %Effect vs Concentration

1-‘- 100-‘-
Wan 75}
g B BOp -
g [ i = B4#
© - 3 e B T
Of gl ——— 44—
o1 d ] 20 40 60 80 100
10 100 251
Concentration Concentration
[ @5 a15 - Fit | [ ®5 A 15 |
5 mins Data: 15 mins Data:
Sample Conc Io It Gamma % effect It Gamma %effect ABSx
Control 0.000 94.00 76.00 0.8085# 73.00 0.7766 #
1 5.625 101.00 78.00-0.0444 * -4.652% 74.00-0.0325 * -3.365% 0.1060
2 11.25 88.00 58.00 0.0240 * 2.346%  55.00 0.0372* 3.592% 0.2130
3 22.50 100.00 47.000.2229# 18.23% 43.000.2839# 22.11% 0.4150
4 4500 92.00 24.000.6247# 38.45% 0.8390

22.000.7024 # 41.26%

# - used in calculation; * - invalid data; D - deleted from calcs.

Calculations on 5 mins data:

EC50 Concentration:61.75%

Calculated from two data points, therefore no confidence range given.
Estimating Equation:LOG C =0.6726 x LOG G +1.791

Slope: 1.487

Carrection Factor: 0.8085

Calculations on 15 mins data:

EC50 Concentration:58.96%

Calcutated from two data points, therefore no confidence range given.
Estimating Equation:LOG C =0.7651 x LOG G +1.771

Slope: 1.307

Correction Factor: 0.7766

There is no QA data available for this test.



MicrotoxOmni Test Report

Date: - - ‘5’/8/0 [

Test Protocol: Basic-type Test

Sample: -

Toxicaat:

Reagent Lot no.:

Test description: 21-29011 TOL S204-11 ASI #2011305
Data File: 21-29011.K5; 21-29011.K15;

Plot of Gamma vs Concentration Plot of %Effect vs Concentration

# - used in calculation; * - invalid data; D - deleted from calcs.

Calculations on 5 mins data:

EC50 Concentration:72.76%

Calculated from two data points, therefore no confidence range given.
Estimating Equation:LOG C =0.5749 x LOG G +1.862

Slope: 1.739

Correction Factor: 0.7895

Calculations on 15 mins data:

EC50 Concentration:70.81%

Calculated from two data points, therefore no confidence range given.
Estimating Equation:LOG C =0.7315 x 1.OG G +1.850

Slope: 1.367

Correction Factor: 0.7579

There is ne QA data available for this test.

i 1007
s &
8 & 4# g
g 2 T
]
') X a5t &4z
A
/ (B
o ks 1 w7 % o @ 0o
10 100 25+
Concentration Concentration
[ @5 a15 - Fit | [ ®5 A 15 ]
5 mins Data: 15 mins Data:
Sample Conc To It Gamma % effect It Gamma % effect ABSx
Control 0.000 95.00 75.000.7895# 72.00 0.7579 #
1 5.625 9400 71.00-0.0604 * -6.429% 66.00-0.0296 * -3,057% 0.1240
2 11.25  91.00 59.00-0.0185* -1.889% 54.00 0.0294* 2.860% 0.2560
3 22,50 84.00 39.000.1298# 11.49% 35.0002086# 17.26% 0.5040
4 45.00 7400 19.000.4335# 30.24% 170005381 # 3498% 1.020
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Microtox Data Sheet

Client: Tol Job# _Z)— 290
femotic Date Sample PeeﬁeeieelmwL : &{3?/ "'-»_ Received: 6/7_/,/ ol T Tested: _@_/O"‘LL’L
. ref
djustment
Sample # Light Reading Blank A 1.3 2.5 g Initial
. Az | it 0.0 93 g 18] | ¥3 8
\0 — Lacy 5 minute (1,5) 175_ é ( ' é & L{g 3 ' E
: -3 : ;
es X 15 minute (1,15) 12 X2 ¢3 473 29
| D mmee L) | T | L
. Sampls # Light Reading Blank $6 143 0§ q4s Initial
o ﬁ;j;iaa Initial (1,0) g4 93 g3 AN g
Yes —z . 5 minute (1,5) é 17 '7;;\ 5”6 35) ;.{ GZ
T ey Jo4 Teg (51 13 a7 | |
Sample # Light Reading Blank b 13 QA & 5 Initial
—_ ﬁ;iﬁo 5 [nitsl L,0) 7(, o 73 g G |
Y?S _L La04 -7 5 minute (1,5) ﬁ @3 L{'? 33 /3 G
15 minute 1,15) 5 @ 43 30 |
Semple 4 Light Reading Blank 6 113 22.5” s Tnitiai
13 ;A‘ifoff- Initial (1,0) g /o | SE /00 T
Yes > f . 2 G5 76 98 155 | 47 | ay (Z
2T s inate (1,15) 13 yxr 545 43 By
Sample # Light Reading Blank <y 1.3 . e Initial
S gSI ’J; o [l 0.0 95 i 9 57 4 7 L/—
v ;;M_” 5 minute (1,5) 75’ M ‘ 5’-(7 ] 3 ci - q 67
4% -X 15 minute (1,15) ’“Ié b 4 |
f——— m
Sample # Light Reading Blank Initial
1] Asxr s Initial (1,0)
Yes 5 minuea (1,5)
T 15 minute (1,15)
Sample 4 Light Rending Blank Initial
% \ Initial (1,0)
Y- 5 minute (1,5)
- | 15 minute (1,15)
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Calculation of Hydration Water For Soil Tests 5204-11 ASI# 2011305
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 = 69.7 mL/100 gm
Water Holding Capacity of Control Soil = 60.5 mL/100 gm
Moisture Fraction of Test Soil = 17.53 mL/100 gm
Moisture Fraction of Control Soil = 1.92 mL/100 gm
Fraction of Hydration Needed = 0.75

(0.85 for lettuce, 0.75 for earthworms)

Concentration Series Needed Hydration Water Needed {(inLs/100gm)
0 percent 43
6.25 percent 43
12,5 percent 42
25 percent 41
50 percent 39
100 percent 35
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Calculation of Hydration Water For Soil Tests

5204-9 ASI# 2011304

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 =
Moisture Fraction of Control Soil =
Fraction of Hydration Needed =

(0.85 for lettuce, 0.75 for earthworms)

Concentration Series Needed
0 percent
6.25 percent
12.5 percent
25 percent
50 percent
100 percent

56.6 mL/100 gm
60.5 mL/100 gm
17.1 mL/100 gm
1.92 mL/100 gm
0.75

Hydration Water Needed (mLs/100gm)

43
42
41
39
34
25
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Calculation of Hydration Water For Soil Tests 5204-7 AST# 2011303
Just replace the soil characteristics and the concentrations
in the shaded areas and the spreadsheet will do the restl

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

Water Holding Capacity of Test Soil = 68.6 mL/100 gm
Water Holding Capacity of Control Soil = 60.5 mL/100 gm
Moisture Fraction of Test Soil = 19.15 mL/100 gm
Moisture Fraction of Control Soil = 1.92 mL/100 gm
Fraction of Hydration Needed = 0.75

(0.85 for lettuce, 0.75 for earthworms)

Concentration Series Needed Hydration Water Needed (mLs/100gm)
0 percent 43
6.25 percent 43
12.5 percent 42
25 percent 41
50 percent 38
100 percent 32
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Calculation of Hydration Water For Scil Tests 5204-5 ASI# 2011302
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 = 68.3 mL/100 gm
Water Holding Capacity of Control Soil = 60.5 mL/100 gm
Maoisture Fraction of Test Soil = 18.29 mL/100 gm
Moisture Fraction of Control Soil = 1.92 mL/100 gm
Fraction of Hydration Needed = 0.75

(0.85 for lettuce, 0.75 for earthworms)

Concentration Series Needed Hydration Water Needed (mLs/100gm)
0 percent 43
6.25 percent 43
12.5 percent 42
25 percent 41
50 percent 38
100 percent 33
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Calculation of Hydration Water For Soil Tests

5204-3 ASH 2011301

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 =
Moisture Fraction of Control Soil =
Fraction of Hydration Needed =

(0.85 for lettuce, 0.75 for earthworms)

Concentration Series Needed
0 percent
6.25 percent
12.5 percent
25 percent
50 percent
100 percent

66.4 mL/100 gm
60.5 mL/100 gm

15.67 mL/100 gm
1.92 mL/100 gm
0.75

Hydration Water Needed (mLs/100gm)

I1I-15
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39
34
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Calculation of Hydration Water For Soil Tests

in the shaded areas and the spreadsheet will do the rest!

Control ASI# 2011246
Just replace the soil characteristics and the concentrations

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 =
Moisture Fraction of Control Soil =
Fraction of Hydration Needed =

(0.85 for lettuce, 0.75 for earthworms)

Concentration Series Needed

60.5 mL/100 gm
60.5 mL/100 gm
1.92 mL/100 gm
1.92 mL/100 gm
0.75

Hydration Water I?eﬂjd (mLs/100gm)

0 percent 43

P S
.25 percent 43
12,5 percent 43
2 43
43
43
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AQUASURVEY, INC.

PERCENT MOISTURE & HYDROSCGPIC CORRECTION FACTOR

BENCHSHEET
Balance: Sartorious Calibraticn: @ No Cliet /DL
Drying Oven: QL Model 40 Temperature:  degromnC /)57 ° Jb#: D (=290
senpie A s c D E e
Cewrmtolzonzdb | 341 12745 |49 3
¢ -3 housor b1 [232.6 | 20Y4.1 5.+
204 -5|2er20r | 6973 10849 40 .0 18.29
- i‘q_:? zonzoz | 3.3 188 | 294.2 Q1S
Zod-4 |zori 2oy ?3“ 124%.% AHop.0 4. 00
~7 M-t |zonnzes | bO.6 2133 | 236.5 {353
|
|
!
!
| niials P Z-f]) L) ]’ﬂ) K
Dete 2 ]?—f/"'/éé{/ov o [Gesfo | 623 2! ©/73,00

A= Pan Weight (g)
B = Wet Sample +Pan ()
C = Air Dry Samplo + Pan Waight ()
D = First Oven Dry Sampla+ Pan Weight (g)
E = Sacond Oven Dry Weight + Pan Waight ()
* % Moisturo = _ B-Ex 100
B-A

** HMCF = (E -AY (C-A) IT-13

@ ek ved wegh 09-




|

o ok

ok

234 - 5 floge 151

T -
rod — 4
L -0

-~V
_/T]b

ol

J 11";,40[

Determination of Water Holding\ Capacity
of Soils and Sediments

Initial Doy Wt (g) Funnel Wt. (g) Total Wt (g) Water added (mL) Funnel Wi, ‘Water holding

afier 3 hs. capacity

ASE# :

A B C D E F

Gowde | /4 4 (43 3 273 [09.0 3/172.8 0.5

2063y | 100.% 168.9 2691 i03.0 3355 | 664
[00.3 164.5 269 8 ID7.0 228. 1| 8.3

n3s3l 100 (612 269. 3 I0F.O 3371.9] ¢8C
w3l Joa (3.4 a5 [00.0 2281 | 566
wu 3951 100- G 168.0 468 .6 100.0 2383 | (9.1

A = Dry weight of soil

B = Funnel weight including wet filter paper

C = Total weight of dry soil and fuanel including weight of filter paper (A + B)
D = Volume of deionized water added to dry soil (A)

E = Total weight of funnel conisining wet soil after 3-hours (A + B + C)

F = Water holding capacity mL/100g (E - C)
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SPEARMAN-KARBER

TRIM: .00%
LCS0: 67.517
95% LOWER CONFIDENCE: 63.387
95% UPPER CONFIDENCE: 71.918
CONC. NUMBER NUMBER PERCENT BINCMIAL
Percent EXPOSED DEAD DEAD PROB. (%)
6.25 30. 0. . 00 .9313D-07
12.50 30. 0. .00 .9313D-07
25.00 30. 0. .00 .9313D-07
50.00 30. 2. 6.67 .4340D-04
100.00 30. 30, 100.00 .9313D-07

THE BINOMIAL TEST SHOWS THAT 50.00 AND 100.00 CAN BE USED AS STATISTICALLY
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE
LEVEL ASSOCIATED WITH THESE LIMITS IS 100.0000 PERCENT.

AN APPROXIMATE LC50 FOR THIS DATA SET IS 66.794

WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT
WHICH THE PERCENT DEAD IS BETWEEN 0 AND 100, NEITHER
THE MOVING AVERAGE NCOR THE PROBIT METHOD CAN GIVE
ANY STATISCALLY SOUND RESULTS.

DATE: 6/28/01 TEST NUMBER: 21-230 DURATION: 7 Days

SAMPLE: EfMSJ /cmym"f“ SPECIES: E.foetida
o H- aol1395

METHOD LC50 CONFIDENCE LIMITS
LOWER UPPER SPAN
BINOMIAL 66.794 50.000 100.000 50.000
MDA ko k ok ok kK ok Kk Fokkko ek *k kR Kk
PROBIT ok ok kk kR Fdokok ko Rk kkkH ok kk Kk
SPEARMAN 67.517 63.387 71.918 8.531

**x%x% = LIMIT DOES NOT EXIST
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SPEARMAN-KARBER

TRIM: .00%

LC50: €9.096

95% LOWER CONFIDENCE: 66.027

95% UPPER CONFIDENCE: 72.307

CONC. NUMBER NUMBER PERCENT BINCMIAL

Percent EXPOSED DEAD DEAD PROB. (%)
6.25 30. 0. .00 .9313D-07
12.50 310. G. .00 .9313D-07
25.00 30. 0. .00 -9313D-07
50.00 30. 1. 3.33 .2887D-05
100.00 30. 30. 100.00 .9313D-07

THE BINCMIAL TEST SHOWS THAT 50.00 AND 100.00 CAN BE USED AS STATISTICALLY
SOUND CONSERVATIVE S5 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE
LEVEL ASSOCIATED WITH THESE LIMITS IS 100.0000 PERCENT.

AN APPROXIMATE LCS50 FOR THIS DATA SET IS 68.260

WHEN THERE ARE LESS THAN TWO CONCENTRATICONS AT
WHICH THE PERCENT DEAD IS BETWEEN 0 AND 100, NEITHER
THE MOVING AVERAGE NOR THE PROBIT METHOD CAN GIVE
ANY STATISCALLY SOUND RESULTS.

DATE: 6/28/01 . TEST NUMBER: 21-290  DURATION: 7 Days
SAMPLE : Effl)e‘rﬁ: 5,,&/(@1)1‘ SPECIES: E.foetida
ps i 2onsed

METHOCD LC50 CONFIDENCE LIMITS
LOWER UPPER SPAN
BINOMIAL 68.260 50.000 100.000 50.000
MARA KkEhhE* Tk hkdkx *okdk ok ok ok ok *kkkh xR
PROBIT dok ok ok wokkok ke ke ke * ok ok k ok ok *kkdkkkok
SPEARMAN 69.0%9¢6 66.027 72.307 6.281

**kxk = TLIMIT DOES NOT EXIST
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SPEARMAN-KARBER

TRIM: .00%

LC50: 70.711
95% CONFIDENCE LIMITS
ARE UNRELIABLE.

CONC. NUMBER NUMBER PERCENT BINOMIAL

Percent EXPOSED DEAD DEAD PROB. (%)
6.25 30. 0. .00 .9313D-07
12.50 30. 0. .00 .9313D-07
25.00 30. 0. .00 .9313D-07
50.00 30. 0. .00 .9313D-07
100.00 30. 30. 100.00 .9313D-07

THE BINOMIAL TEST SHOWS THAT 50.00 AND 100.00 CAN BE USED AS STATISTICALLY
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE
LEVEL ASSOCIATED WITH THESE LIMITS IS 100.0000 PERCENT.

AN APPROXIMATE LC50 FOR THIS DATA SET IS 70.711

WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT
WHICH THE PERCENT DEAD IS BETWEEN 0 AND 100, NEITHER
THE MOVING AVERAGE NOR THE PROBIT METHOD CBRN GIVE
ANY STATISCALLY SOUND RESULTS.

DATE: 6/28/01 TEST NUMBER: 21-290  DURATION: 7 Days
SAMPLE : Ef% Senl (uﬂ}’ﬂ-ﬂ"" SPECIES: E.foetida .
) rary fH, 30;!30-3
METHOD LC50 CONFIDENCE LIMITS
LOWER UPPER  SPAN
BINOMIAL 70.711  50.000 100.000  50.000
MAA LE RS R &S] L2 A& & 8 8 LEE & & 5 % FhkkkkkK
PRORIT * ok kodeok ok LA A8 8 &5 4 ¥k ok kkk ok Fokdedeokode
SPEARMAN 70.711 *kkhkkki % %k &k ke ok k *kkkh kR

***x* = LIMIT DOES NOT EXIST
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SPEARMAN-KARBER

TRIM: .00%

LCS50: 64.469

95% LOWER CONFIDENCE: 59.154

95% UPPER CONFIDENCE: 70.261

CONC. NUMBER NUMBER PERCENT BINOMIAL

Percent EXPOSED DEAD DEAD PROB. (%)
6.25 30. 0. .00 .9313D-07
12.50 30. 0. .00 .9313D-07
25.00 30. 0. .00 .9313D-07
50.00 30. 4. 13.33 .2974D-02
100.00 30. 30. 100.00 .9313D-07

THE BINOMIAL TEST SHOWS THAT 50.00 AND 100.00 CAN BE USED AS STATISTICALLY
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE
LEVEL ASSOCIATED WITH THESE LIMITS IS 99.5970 PERCENT.

AN APPROXIMATE LC50 FOR THIS DATA SET IS 64.277

WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT
WHICH THE PERCENT DEAD IS BETWEEN 0 AND 100, NEITHER
THE MOVING AVERAGE NOR THE PROBIT METHOD CAN GIVE
ANY STATISCALLY SOUND RESULTS.

DATE: 6/28/0 . TEST NUMBER: 21-290 DURATION: 7 Days
SAMPLE: Ef%t Sl fCormpoer ¥ SPECIES: E.foetida
As| 4k po11202-

METHOD LCS0 CONFIDENCE LIMITS

LOWER UPPER SPAN
BINOMIAL 64.277 50.000  100.000 50.000
MAD * %ok ok kok ok LES L& &1 ] * Kk kkk kK * ok dk ok kkk
PROBIT kdkkkkkk LES R RN LE SRR & 2 3 * kv ok kkk
SPEARMAN 64.469 59.154 70.261 11.107

**¥%% = LIMIT DOES NOT EXIST
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CT-TOX: BINOMIAL, MOVING AVERAGE, PFROBIT, AND SPEARMAN METHODS

SPEARMAN-KAREBER

TRIM: .00%

LC50: 70.711
95% CONFIDENCE LIMITS
ARE UNRELIABLE.

CONC. NUMBER NUMBER PERCENT BINOMIAL
Percent EXPOSED DEAD DEAD PROB. (%)
6.25 30. 0. .00 .9313D-07
12.50 30. a. .00 .9313D-07
25.00 30. ¢. .00 .9313D-07
| 50.00 30. 0. .00 .9313D-07
! 100.00 30. 30. 100.Q0 .8313D-07

THE BINOMIAL TEST SHOWS THAT 50.00 AND 100.00 CAN BE USED AS STATISTICALLY
! SCUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE
‘ LEVEL ASSOCIATED WITH THESE LIMITS IS 100.0000 PERCENT.

AN APPROXIMATE LCS50 FOR THIS DATAR SET IS 70.711

WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT
] WHICH THE PERCENT DEAD IS BETWEEN 0 AND 100, NEITHER
] THE MOVING AVERAGE NOR THE PRCBIT METHOD CAN GIVE
ANY STATISCALLY SOUND RESULTS.

\ DATE: 6/28/01 TEST NUMBER: 21-290 DURATION: 7 Days
I SAMPLE: Effluefit S.—_;-;’/ch-\\fs-_ﬁ"' SPECIES: E.foetida
' Asi #H Aori3o(

METHOD LC50 CONFIDENCE LIMITS
, LOWER UPPER  SPAN
| BINOMIAL 70.711 50.000 100.000 50.000
i MAA dokkkkkk LR & 5 & 53 dddkhhkhkh ek ekKk

PROBIT * ok ke ok Kk kR R e %ok koK kK *kkk ok k
i SPEARM_AN 70'711 * Ak kkkkk LR X2 KX X LE R & E XS

**%* = LIMIT DOES NOT EXIST
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CT-TOX: BINOMIAL, MOVING AVERAGE, PROBIT, AND SPEARMAN METHODS

SPEARMAN-KARBER

TRIM: 00%

LC50: 60.151
95% LOWER CONFIDENCE: 54.045
95% UPPER CONFIDENCE: 66.948

CONC. NUMBER NUMBER PERCENT BINOMIAL
%  EXPOSED DEAD DEAD PROB.(%)

625 30. 0. 00 .9313D-07

1250  30. 0. .00 .9313D-07

2500 30. 0. .00 .9313D-07

5000 30. 7. 2333 .2611D+00

100.00 30, 30. 10000 .9313D-07

THE BINOMIAL TEST SHOWS THAT 50.00 AND 100.00 CAN BE USED AS STATISTICALLY
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE
LEVEL ASSOCIATED WITH THESE LIMITS 1S 99.7389 PERCENT.

AN APPROXIMATE LC50 FOR THIS DATA SET IS 60.743

WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT
WHICH THE PERCENT DEAD IS BETWEEN 0 AND 100, NEITHER
THE MOVING AVERAGE NOR THE PROBIT METHOD CAN GIVE
ANY STATISCALLY SOUND RESULTS.

DATE: 6/28/01 TEST NUMBER: 5 DURATION: 14 days
SAMPLE: 2011305 SPECIES: E. foetida

METHOD LC50 CONFIDENCE LIMITS
LOWER UPPER SPAN
BINOMIAL  60.743 50.000 100.000 50.000

MAA dedokokdokoR  doRdorokR R kokokdkokokok  okokokok ok sk ok
PROBIT dedeoke et ok oloedkokobolok eokakoAolol R Ao ook Ok ik

SPEARMAN  60.151 54.045 66948 12903

*##¥% = LIMIT DOES NOT EXIST
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CT-TOX: BINOMIAL, MOVING AVERAGE, PROBIT, AND SPEARMAN METHODS

SPEARMAN-KARBER

TRIM: .00%

LC50: 64.469
95% LOWER CONFIDENCE: 58.962
95% UPPER CONFIDENCE: 70.489

CONC. NUMBER NUMBER PERCENT BINOMIAL
%  EXPOSED DEAD DEAD PROB.(%)

625 30. 0. .00 .9313D-07

1250 30. 0. .00 .9313D-07

2500 30. 2. 667 .4340D-04

5000 30. 2. 667 .4340D-04

10000 30, 30. 100.00 .93i3D-07

THE BINOMIAL TEST SHOWS THAT 50.00 AND 100.00 CAN BE USED AS STATISTICALLY
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE
LEVEL ASSOCIATED WITH THESE LIMITS IS 100.0000 PERCENT.

AN APPROXIMATE LC50 FOR THIS DATA SET IS 66.754

RESULTS USING MOVING AVERAGE
SPAN G LC50 95% CONFIDENCE LIMIT
2 .044 6310 5551 7328

**x06x RESULTS CALCULATED BY PROBIT METHOD
ITERATIONS G H GOODNESS OF FIT
11 37 990 .00

A PROBABILITY OF 0 MEANS LESS THAN 0.001

SLOPE = 6.46
95% CONFIDENCE LIMITS: -4.94 AND 17.87

LC50= 61.77
95% CONFIDENCE LIMITS: 0 AND + INFINITY

LC1= 2695
95% CONFIDENCE LIMITS: 0 AND 54.71

DATE: 6/28/01 TEST NUMBER: #Ll DURATION: 14 days
SAMPLE: 2011304 SPECIES: E. foetida

METHOD LC50 CONFIDENCE LIMITS
LOWER UPPER SPAN
BINOMIAL  66.794 50.000 100.000 50.000
MAA 63.095 55.510 73.275 17765
PROB[T 61.‘770 gkl R ARARE  kwkkkE
SPEARMAN  64.469 58962 70489 11.528

#*+% = LIMIT DOES NOT EXIST
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CT-TOX: BINOMIAL, MOVING AVERAGE, PROBIT, AND SPEARMAN METHODS

SPEARMAN-KARBER

TRIM: 2.22%
LC50: 67.931
95% LOWER CONFIDENCE: 63.409
95% UPPER CONFIDENCE: 72.715
CONC. NUMBER NUMBER PERCENT BINOMIAL
% EXPOSED DEAD DEAD  PROB.(%)
625 30. 2. 6.67 .4340D-04
1250 30. 0. .00 .9313D-07
2500 30. 0. .00 .9313D-07
50.00 30. 2. 6.67 .4340D-04
100.00  30. 30. 10000 .9313D-07

THE BINOMIAL TEST SHOWS THAT 50.00 AND 100.00 CAN BE USED AS STATISTICALLY
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE
LEVEL ASSOCIATED WITH THESE LIMITS IS 100.0000 PERCENT.

AN APPROXIMATE LC50 FOR THIS DATA SET IS  66.794

THE MOVING AVERAGE METHOD CANNOT BE USED WITH

THIS DATA SET BECAUSE NO SPAN WHICH PRODUCES

AVERAGE ANGLES BRACKETING 45 DEGREES ALSO USES

TWO PERCENT DEAD BETWEEN 0 AND 100 PERCENT.

NO CONVERGENCE IN 25 ITERATIONS. PROBIT METHOD
PROBABLY CAN NOT BE USE WITH THIS SET OF DATA.

DATE: 6/28/01 TEST NUMBER: 3 DURATION:

SAMPLE: 2011303 SPECIES: E. foctida

METHOD LC50 CONFIDENCE LIMITS

LOWER UPPER SPAN

BINOMIAL 66.794 50,000 100.000 50.000

MAA R R T T R Y e T R T T T T

PROBIT BRRAER R RRRIORK Rk Rokkkokok K
SPEARMAN  67.931 63409 72775 9.365

14 days

NOTE: MORTALITY PROPORTIONS WERE NOT MONOTONICALLY INCREASING.
ADJUSTMENTS WERE MADE PRIOR TO SPEARMAN-KARBER ESTIMATION.

¥#x¥ = LIMIT DOES NOT EXIST
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CT-TOX: BINOMIAL, MOVING AVERAGE, PROBIT, AND SPEARMAN METHODS

SPEARMAN-KARBER

TRIM: 00%

LC50: 61.557
95% LOWER CONFIDENCE: 55.630
95% UPPER CONFIDENCE: 68.116

CONC. NUMBER NUMBER PERCENT BINOMIAL
% EXPOSED DEAD DEAD  PROB.(%)

625 30. O .00 9313D-07

1250 30. 0. .00 .9313D-07

25.00 30. O .00 .9313D-07

5000 30. 6. 2000 .7155D-01
100.00  30. 30. 100.00 .9313D-07

THE BINOMIAL TEST SHOWS THAT 50.00 AND 100.00 CAN BE USED AS STATISTICALLY
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE
LEVEL ASSOCIATED WITH THESE LIMITS IS 99.9285 PERCENT.

AN APPROXIMATE LC50 FOR THIS DATA SET IS 61.919

WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT
WHICH THE PERCENT DEAD IS BETWEEN 0 AND 100, NEITHER
THE MOVING AVERAGE NOR THE PROBIT METHOD CAN GIVE
ANY STATISCALLY SOUND RESULTS.

‘;l(.. -3
DATE: 6/28/01 TEST NUMBER; 2 DURATION: 14 hour§
SAMPLE: 2011302 SPECIES: E. fortida d

METHOD LC50 CONFIDENCE LIMITS
LOWER UPPER SPAN
BINOMIAL 61919 50.000 100.000 50.000

MAA LI LR BT ELE N L L L L]
PROBIT ek dekalkeojokk Rk okokoR Rk

SPEARMAN 61557 55.630 68.116 12.485

*weer = LIMIT DOES NOT EXIST
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CT-TOX: BINOMIAL, MOVING AVERAGE, PROBIT, AND SPEARMAN METHODS
SPEARMAN-KARBER

TRIM: 83%

LC50: 70.505
95% CONFIDENCE LIMITS
ARE UNRELIABLE.

CONC. NUMBER NUMBER PERCENT BINOMIAL
% EXPOSED DEAD DEAD  PROB.(%)
625 30 1. 333 .2887D-05

1250 30, O 00 .9313D-07
2500 30. O .00  9313D-07
50.00 30, O .00  9313D-07
100.00  30. 30. 100.60 .9313D-07

THE BINOMIAL TEST SHOWS THAT 50.00 AND 100.00 CAN BE USED AS STATISTICALLY
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE
LEVEL ASSOCIATED WITH THESE LIMITS IS 100.0000 PERCENT.

AN APPROXIMATE LC50 FOR THIS DATA SETIS 70.711

WHEN THERE ARE LESS THAN TWQ CONCENTRATIONS AT
WHICH THE PERCENT DEAD IS BETWEEN ¢ AND 100, NEITHER
THE MOVING AVERAGE NOR THE PROBIT METHOD CAN GIVE
ANY STATISCALLY SOUND RESULTS.

DATE: 6/28/01 TEST NUMBER: 1 DURATION: 14 days
SAMPLE: 2011301 SPECIES: E. fortida

METHOD LC50 CONFIDENCE LIMITS
LOWER UPPER SPAN
BINOMIAL  70.711 50.000 100.000 50.000

MAA dedekdekoae  skokdkokodkadok dokdkkkkdk ARk
PRORIT dokdckoklok  dkkRRokA kbR dkokdokk

SPEARMAN 70'505 dodkdkokeok ek Rokokokdkoka  deokoskokok ok

NOTE: MORTALITY PROPORTIONS WERE NOT MONOTONICALLY INCREASING.
ADJUSTMENTS WERE MADE PRIOR TO SPEARMAN-KARBER ESTIMATION.

**%x = LIMIT DOES NOT EXIST
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AQUA SURVEY, INC,

CULTURE LABORATORY RECEIVING FORM
RECEIVINGLOG #: _ /- 033 DATE: Lf2) /o

SHIPPING CARRIER: __ 0/S _ Grovn d CARRIERLOG# _as/4

SPECIES: ' é/ -[a_pj.'clq : "NUMBER SHIPPED: 2000+

LIVESTOCK SOURCE/SHIPPER: __—_Q.:QAL.&]J_S_%L/&{

SHIPPER INVOICE #: /A PACKER'S NAME: /4
ASI ORDER REF. DATE: f/’z/" / ASIREF, INITIALS: _'))
AGE/CHARACTERISTICS: __ adw /£5
TAXONOMIC VERIFICATION LOG #  _a/, /A4 DATE: /A

RECE ATER QUALITY PARAME
D.O: e TEMP; 238 C NH,/NO,: ke K
SALINITY/HARDNESS: i ALK: + pH: 3
WATER - CLEAR/CLOUDY CONTAINER SIZEJNUMBER. Shpoh o 03 / 70
# OF BLUE ICE®: /d TYPE OF PACKING: Lo

OBSERVATION/CONDITION OF LIVESTOCK: /. pundiner o3 wmost 4
//Q_c_-fj (0/! ‘7[‘-’10 ) —r CJI-‘JC&/ c/é'(:/ "ﬂ{ /&’.S/ e ‘f’m /f’7/
;)Pt //A/V

RECEIVING TECH. INIT.: ___ C 1> SUPERVISORS'S INIT.: (27
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APPENDIX 11
E. foetida Toxicity Test

Raw Data



Reporting time: Thursday, July 12, 2001, 13:59

Recorder 1ID:
State:

Span:
Interval:
Samples:
Delay:

Start:
Recover:

Data source:
Trip Average:
Trip Std Dev:
Window:
Extremes:
Description:

Notes:

Daily summary
Date
6/28/2001
6/29/2001
6/30/2001
7/1/2001
7/2/2001
7/3/2001
7/4/2001
7/5/2001
7/6/2001
7/7/2001
7/8/2001
7/9/2001
7/10/2001
7/11/2001
7/12/2001

7005762

Run

14 days, 2 hours
one hour
337
0 seconds
6/28/2001 13:06:1
7/12/2001 13:57
Unit '7005762°
68.9°F= 20.5°C

1.8°F= 1.0°C

64.4°F= 18.0°C
65.3°F= 18.5°C
6/28/2001
est, E. foetida,

Samples Min

10 68.0°F=
24 68.0°F=
24 69.8°F=
24 68.9°%F=
24 68.9°F=
24 68.0°F=
24 68.9°F=
24 638.0°F=
24 67.1°F=
24 65.3°%F=
24 66.2°F=
24 67.1°F=
24 66,2°F=
24 67.1°F=
15 66.2°F=

Deploy No:

1

i2

71.6°F= 22.0°C

75.
12:03 21-290 Toltest,

2°F=

24.

0°c

14 day Acute t

Small waterbath Room Bath B

20.0°C
20.0°cC
21.0°cC
20.5°¢C
20.5°C
20.0°C
20.5°C
20.0°C
19.5°C
18.5°C
19.0°C
19.5°C
19.0°C
19.5°C
19.0°C

Max

71.6°F=
71.6°F=
75.2°F=
72.5°F=
72.5°F=
68.9°F=
69.8°F=
68.9°F=
68.9°F=
68.0°F=
68.0°F=
68.0°F=
69.8°F=
71.6°F=
67.1°F=

Page: 1
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22.0°C
22.0°C
24.0°C
22.5°¢C
22.5°C
20.5°C
21.0°cC
20.5°C
20.5°C
20.0°C
20.0°C
20.0°C
z2l.c°C
22.0°C
19.5°C

o
ja)
=]
L)
n

COO0O0OO0O0O00QO0OO0O00O0

Over Daily Average

68.9°F= 20.5°C
68.9°F= 20.5°C
72.5°F= 22.5°C
70,7°F= 21.5°C
69.8°F= 21.0°C
68.0°F= 20.0°C
68.9°F= 20.5°C
68.9°F= 20.5°C
68.0°F= 20.0°C
67.1°F= 19.5°C
67.1°F= 19.5°C
67.1°F= 19.5°C
67.1°F= 19.5°C
68.9°F= 20.5°C
66.2°F= 19.0°C

]
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] MERCHANDISE,
099886 ACCOUNTS PAYABLE
AQUA SURVEY

499 POINT BREEZE RD
FLEMINGTON NJ 08822

CE 141650
1 1 CE 141672

PACKING LIST
IF APPLICABLE NOTIFY YOUR
PAYING OFFICE ON RECEIFT OF

RIGHT

QTY
L393B-MAGIC WORM FOOD EACH

FROM: CAROLINA BIOLOGICAL SUPPLY COMPANY “rex: 800-354-5551
2700 YORK ROAD Fax:336-584-3399
BURLINGTON, NC 27215-3398

sEPT0:8  CHRIS DOYLE
AQUA SURVEY INC
469 POINT BREEZE RD
: FLEMINGTON NI 08822-4717
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AQUA SURVEY, INC.

CULTURE LABORATORY RECEIVING FORM

RECEIVING LOG#: _2/~ 033 DATE: 4119/,/0/
SHIPPING CARRIER;__ VS G d CARRIERLOG# _n /4
sPECEES: £ Soedoda * NUMBER SHIPPED: 2000

LIVESTOCK SOURCE/SHIPPER: l_a_’.ujtd.gﬁu_&-#ék__

SHIPPER INVOICE #: A PACKER'S NAME: /4
AST ORDER REF, DATE: _g// 2/0/ ASIREF. INITIALS: _C'7)
AGE/CHARACTERISTICS: _gadu /75

TAXONOMIC VERIFICATIONLOG # _az /4 DATE:__ /4

RECEIVING/WATER QUALITY PARAMETERS

D.O: e TEMP: 23§ C NH/NO, K%

SALINITY/HARDNESS: + ALK: F pH:
WATER - CLEAR/CLOUDY CONTAINER SIZE/NUMBER: shyh . 03 / 20
# OF BLUE ICE®: fd TYPE OF PACKING: Loy

OBSERVATION/CONDITION OF LIVESTOCK: __/_¢undiness wes wustly °
I/Lgc/ (un /a,.a) —d cjf:sca/tlfc/- '71{ /e.s/ [0l Lt %M,n?’
}aﬁ /%%}/ -

RECEIVING TECH. INIT.. ___C /> SUPERVISORS'S INIT.. _ (7))
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AQUA SURVEY, INC.

CULTURE LABORATORY
15 Day - General Species Status Log
Species: é. :égilf'clﬁ Dates: _ 6 /[2//o/ =
. , r
Receiving [ ¥ ] Cultuwre [ ] Log#: 2/—©2.3 Initial Stock @: 2090+
Test Job #: ﬂ?/"' Z?O Client: _'ZL Food Type: /4- jI‘C Lfurmr

/ftlf'{vc’ Wi s 7£U
- Aaf‘t-l’nc'(/ J/-.',(S Q

— 1 T {Ad ed
M. shrmed ‘7;«/5
. _ & .
lécl Sy S
- 'd Cb

— : ;‘J/[‘(U-S“(f fc{
"f/-y.i !
Fed i
- - D)
f000F Ao Tesf | c
B - fLomined ombingd s
%

10

11

12

13

14

13 v

| @ 5l 2 .
) O o, tua-’-uﬁ!f (of 20) J:;c /JC.-_I Jvc -L: v\u/-Ll 1 e ey, _,/

@ /_,é/c/ . O ‘//~/.§ ;.,/ Al _,-l /e’../mo.s.j (/-4/ J...s-li’ ()

} I1-44




AQUA SURVEY, INC.

CULTURE LAB DISTRIBUTION FORM

DATE: A /2 I:/u /

TEST JOB#: SALT CLIENT: T LpvasS€
TEST LOCATION: IN-LAB [ X ] FIELD [ ]

TEST SPECIES: £ —Le//o/‘t

TOTAL NUMBER ORGANISMS TRANSFERRED: Lfo A

AQUA SURVEY, INC. CULTURE LAB INVESTIGATORS: C‘ B

A, ORGANISMS
1. ASI CULTURE/HOLDING UNIT: D wocon fing beS

2. RECEIVING LOG #: Af 023 (‘m,[‘m A, 5.,;»//7
7

3. CULTURE LOG #: Al - 036/

4. AGE/SIZE INFORMATION: GJ-— //-)

B. HOLDING [Y ] CULTURE [ ] WATER PARAMETERS
1. TEMPERATURE: 22 0"

2. SALINITY: __- “ /A
3. WATER SOURCE: Af//} @

C.  IRANSFER CUSTODY & TRANSFER

1. LIVESTOCK RELINQUISHMENT DATE: Lledte/
TIME: /35 4 S
BY: D

2. LIVESTOCK RECEIVING DATE: Gl
TIME: Vi §

BY:

4

3. CULTURE SUPERVISOR OR SENIOR TECH. INITIALS: g:f}
REMARKS: ( D//d /(/ e /// ‘""/j“‘ Z/(///,f(u—/ 1 S5,

.
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AQUA SURVEY, INC.

EARTHWORM LIVE COUNT
Start Date: é}/}{ of Job# ZLi-27%¢ .
Start Time: 14°° Sample ID: S;‘-;Aé’ﬂ "
Sample ID Rep DAY Temperature Initials
0 7 14 Day0: A \f
e T 0 |_1o wr
2 . [0 o Dey2 ____ —
3 /i V (0 Day 3:
Fl n XX Day 4:
/&7 S/OM,,, { Yl £ A | Days: __
77 \ R .
/0 / / Day6: ___ —_
Q
F 3 /) - ___.r—m \ Day7: —
pH . d X = Day 8:
T35 09 ppm t /i ,0 \'U Day 9:
17 \D - ——
I/ /0 Day 10; -
3 ﬁ [ 3 l. Q Day 11:
H&ﬂ X X Day 12: _ — ———
s ed ﬁﬂ'h_ j A {0 l o Day 13: —_
= /ﬂ _[0 ' q Day 14: ._2_[_._0_ e .2
3 /Y N y
- Notes:
pH =
——— ) . .
1O, O 4o ! it ﬂ
0




ACUTE 14 DAY STANDARD REFERENCE TOXICANT

Stock and Treatments Preparation Sheet
skxx ATT, UNITS ARE MG/L UNLESS OTHERWISE SPECIFIED****

Source of Dilution Water: DI ¢ Species: @erems
Date: |, ,‘L‘!{ o1 Location: AS] rlemington, NY
TOXICANT: Potassium chloride Source/Lot No.: {9909A0

Prepare Stock Solution (mg/L) by adding
50 gto 500 ml volumetric flask with DI water

nc. ppm  ml Stock solution ml of Stock solution Total Volume, ml
0 0 0 Hydration volume
1250 25 6.25 4
2500 5.0 12.5
5000 10.0 | ‘25.0
10000 20.0 50.0
20000 ~ 40.0 100.0

Each volume of stock solution is added as part of total hydration water, which is then added to 200
g dry weight of artificial soil for each E. foetida replicate, and 500 g dry weight of artificial soil for
L. terrestis replicate,

Prepared by..r) |m(’
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CT-TOX: BINOMIAL, MOVING AVERAGE, PROBIY, AND SPEARMAN METHODS

SPEARMAN-KARBER

TRIM:
LC50:

95% LOWER CONFIDENCE:
95% UPPER CONFIDENCE:

CONC. NUMBER
ppt EXPOSED
1.25 30.
2.50 30.
5.00 30.
10.00 30.
20.00 30.

NUMBER

DEAD
1.
0.
3.

30.
30.

THE BINOMIAL TEST SHOWS THAT

PERCENT
DEAD
3.33
.00
10.00
100.00
100.00

5.00 aND

RESULTS USING MOVING AVERAGE

SPAN G LCs0

4 040 6.

wkkhik RESULTS CALCULATED BY PROBIT METHOD

ITERATIONS G
11 61.347

H
235.78

7.52

1.6T%
6.622
6.111
7.176

BINGMIAL

PROB. (%)
.2887D-05
-93130-07
.42150-03
-9313p-07
.93130-07

10.00 CAN BE USED AS STATISTICALLY
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE

LEVEL ASSOCIATED WITH THESE LIMITS IS $9.9996 PERCENT.
AN APPROXIMATE LC50 FOR THIS DATA SET IS

6.550

95% CONFIDENCE LIMIT
16 5.13

GOODNESS OF FIT

.00

A PROBABILITY OF 0 MEANS LESS THAN 0.001

SLOPE = 5.62
95X CONFIDENCE LIMITS:

LC50= 6.18
95% CONFIDENCE LIMITS:

Lcl1 = 2.38
95% CONFIDENCE LIMITS:

-38.43 AND

0 AND + INFINITY

0 AND + INFINITY

49.67

DATE: 6/28/01
SAMPLE: KCl

METHOD LC50

BINOMIAL 6.550
MAA 6.158
PROBIT 6.177
SPEARMAN 6.622

NOTE: MORTALITY PROPORTIONS WERE NOT MONOTONICALLY INCREASING.

TEST NUMBER: SRT 21-2 DURATION: 14 Days
SPECIES: €. foetida

CONFIDEKRCE LIMITS

LOWER
5.000
5.13

dede i kRN

6.1

UPPER
10.000
7.519

Wik dedrkN

7.176

SPAN
5.000
2.387

dehewsed ko

1.065

‘)( \DC‘O “‘Co ConmNe

e

ADJUSTMENTS WERE MADE PRIOR TO SPEARMAN-KARBER ESTIMATION.

dwkd = | IMIT DOES NOT EXIST

I11-40
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CT-TOX: BINOMIAL, MOVING AVERAGE, PROBIT, AND SPEARMAN METHODS

SPEARMAN-KARBER

TRIM: .00%

LC50: 7.071
95% CONFIDENCE LIMITS
ARE UNRELIABLE.

CONC. NUMBER NUMBER PERCENT BINOMIAL
EXPOSED DEAD DEAD  PROB.(%)

125 30. o .00 .9313D-07
250 30. 0. 00 .9313D07
500 30. 0O 00 .9313D07
10.00 30. 30. 10000 .9313D-07
20,00 30. 30. 10000 .9313D-07

THE BINOMIAL TEST SHOWS THAT 5.00 AND 10.00 CAN BE USED AS STATISTICALLY
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE
LEVEL ASSOCIATED WITH THESE LIMITS IS 100.0000 PERCENT.

AN APPROXIMATE LC50 FOR THIS DATA SET IS  7.071

WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT
WHICH THE PERCENT DEAD IS BETWEEN 0 AND 100, NEITHER
THE MOVING AVERAGE NOR THE PROBIT METHOD CAN GIVE
ANY STATISCALLY SOUND RESULTS.

DATE: 6/28/01 TEST NUMBER: DURATION: 7 days
SAMPLE: KCl SPECIES: E. foctida

METHOD  LCS0 CONFIDENCE LIMITS
LOWER UPPER SPAN
BINOMIAL 7071 5.000 10.000 5.000

MAA ABBRERE HEAPAEN EEAAERE RERNAERN
PROBIT AREBURR whdkkkE FRERERBE WIERRER

SPEARMAN  7.071 *%#ksss dxxidss sanssss

#»3* = LIMIT DOES NOT EXIST

I1-39



Control Chart of LC50 values for E. foetida using KCI

ppm
Date TestNo LC50  MeanlC50 SD Lower 95% CL Upper 95% CL
10/21/1996 1 4613 6200.8 040.08 4320648 8080.95
211911997 6559 6200.8 4320.648 8080.95
10/16/1998 3 6559 6200.8 4320648 8080.95
3/5/1969 6202 6200.8 4320.648 8080.95
4/16/1999 5 7071 6200.8 4320648 8080.95
6/13/1999 7071 6200.8 4320648 8080.95
10/25/1999 7 7071 6200.8 4320648 8080.95
11/16/1999 7071 6200.8 4320648 8080.95
11/28/2000 9 5748 6200.8 4320.648 8080.95
8/28/2001 6622 6200.8 4320648 8080.85
11 6200.8 4320.648 8080.95
6200.8 4320648 8080.95
13 6200.8 4320648 8080.95
6200.8 4320.648 8080.95
18 62008 4320.848 8080.95
6200.8 4320.648 8080.95
17 6200.8 4320648 8080.95
6200.8 4320648 8080,95
19 6200.8 4320.648 8080.95
82008 4320.648 8080.95
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Le-11

pem KCl

Cantrol Chart of LC56 Values for E. foetida Using KCI

2000
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S000

4000 -

3000 -

2000 -

1000 -

T F 1 T T
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Test No. (10/4996 - 7/2001)

0 1 L) T T T T ¥ T 1 1
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“ PACKING LIST 1 FROM: CAROLiNA 5IOLUGIVAL SUrrd COMaranY  —ae 800-25v-u051

2700 YORK ROAD Fax:336-584-3399
lE.A;l’IéLIQABLE_EQIIEY_Yle BURLINGTON, NC 27215-3398
PAYING OFFICE ON RECEIPT OF
MERCHANDISE,
7099886 ACCOUNTS PAYABLE TO: 8 CHRIS DOYLE
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CE 141650
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AQUA SURVEY, INC.

CULTURE LABORATORY
15 Day -~ General Species Status Log )
Species: { a(.;ngc/q Dates: 6{/2{/0/ -
Receiving [ ¥ ] Culture[ ] Log#: 2/— 023 Initial Stock @: 200074
Testlob# __A/-280 Client _70L Food Type: _gic s
- Date Dm[bhunl:gr= & QL Sal/Hardness I m i | Mamhz Remarks/Initialy
1 D — _— D )
6/2/ 23.8%)-| ~/- 6.9 @D Zd Mo i fo
2 zz.ft‘ ’ — pa—— — p— ~
F"/zzf /" -'/-' Aof‘blfnc'tl"ﬁ;ﬁs Ci
22.0% — _ _
pje3 | 7-1-1- — fed ch/
i 220, Mu. sleaed Trgr'S
21 I A T e S e e
. p s 225 _ _/- _ _ B _ tled Toyps &
Z R
: v Z.0% K : Fed Jifostened
| E% © Pla- el - |- |- Pate
7 lezsec Fed
— ._/ _ — —_— -~ — Loy
6_’;127 - 22‘0'7 (0007 Au TEsth L D
Lzt o Il I N N N PO PSP
! 9
|
i
10
)
i 12
13
1“
] 15
@ %! #H

) @ o, 'l‘uaJ—q.,‘,-C/ (uf ZO) Jt}t‘.¢/¢!€4 JUL "‘Q;ﬂu/-L,(-.l/ oy e /_
| D Uld i @ Aops ) it pedmoss ot ~fshed D |
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AQUA SURVEY, INC.

CULTURE ON_FO
DATE: /2 J{’/a /
TEST JOB#: 20-270 CLIENT: _—~O&
TEST LOCATION: IN-LAB [ ¥ ] FIELD [ ]
TEST SPECIES: £ Lol e
TOTAL NUMBER ORGANISMS TRANSFERRED: ZL0+
AQUA SURVEY, INC. CULTURE LAB INVESTIGATORS: D
A. ©Q SMS
1. ASI CULTURE/HOLDING UNIT: () worm flincheS

2. RECEIVING LOG #: =023 f‘)/‘//‘- L 5«%//,,,

3. CULTURE LOG #: 21— 036 O
4. AGE/SIZE INFORMATION: acl. /-/ S
B. HOLDING [ /( ] CULTURE [ ] WATER PARAMETERS
1. TEMPERATURE: 22. 0°C
2. SALINITY: : /U/A
K [
/
3. WATER SOURCE: /4 &
c. cu &
1. LIVESTOCK RELINQUISHMENT DATE: L /2470/
TIME: J3,5 hrs
BY: o)
2. LIVESTOCK RECEIVING DATE: (,?/zjgo 2

TIME:
BY: ."

3. CULTURE SUPERVISOR OR SENIOR TECH. INITIALS:

REMARKS: (D L/I'/J N //-/ r-c!dﬂvj-lec‘ //e’c-/ atJsSS,

_&D




-

JOB #
CLIENT:

TEST SPECIES:

L\-190

T L

¢ Svelida

AQUA SURVEY, INC.
LENGTH AND WEIGHT

TEST DATES: b\l& —‘-1—\(1,\1)1

-t

P ———
(2] N
]
@

w

o]

W

lﬁg © oo |~ o | In

]
P

/

Qo |o |2

A, =

V\‘ Ty,

—_— )

o M

Date: —(L\‘ 18 ! o

Signature:

I1-33



AQUA SURVEY, INC.

JJQ?/OI

Test Start Date:

ToL

¢ Client:

E. foetida

Organism:

 Job#: L\~ 20

Nothing Unusual

N=

Surface

S=

= Dead

Key: D

N

¥

R

fd

N

NN

2

Iy

2

N
N

N

N

1J

A | Koo

N

\

A

V

v

/1N

N

N

N [V [N

N

N

MM N

AN AN

A/

[0

ol ?/‘:’,bl \4‘}1’\ ﬁdm EAER i ElLE,

 [Ush

A | YW [

Y

Y

i

V1

VW v W N

Vv [N

N1y

N | v

N &

N

N
IS

N

N

Y
S

A
i

IS

S

N

D

N
N

> |b

A R | 47

p

%

),

N

N

)

|

/_’_—,l.

W N

D

NN |~ [N

N W[
AN

WlM|N |

D

0%

YR

D

NV

nj

N
p

"2

N |V W

N

8|D

AR

N

N

0S| 8D

A

A

0S

24

M

N

plpy [(VIWIN Y W[

Beaker

62

63

65

67

68

69

70

71

72
73

74

75

76

77

78

79

Date  foren | s | 6o | of7 [ 30 [ S

| 80

Initials | K.} KL~3

IT-32




AQUA SURVEY, INC.

tJzfo

Test Start Date:

I _—
 Client: 12
 Jobs PAVTTAS
- Key: D=Dead

E. foetida

Organism:

N = Nothing Unusual

S = Surface

14

N

N

13

N

N

N

A

N

M

K

12

A

N

=

11

A

N

Mo A

N

2
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A

10

N
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1
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A
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v,
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p

v
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/Sli e | A T |2 (o [ ‘-}\‘\1;\0\

4N 1o
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VI IN W T
AVYATRL
)

Y

/5

4
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gAY

N

N
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D

A

N LW N NN

—~

N

D

N

D)

ISIN [N W&/

1$|I N | M

N

THEINEIN

NIV

wiwl|[N | N

W | MY

vVl wW|N |

W] wlnN [N

Y

i
%

NI NVIIN N

W’

a o] B3] B 1 k] de [

N

i%NNIJ

N

N

N
N

N

N W | NN

2

N

£D

0

N
N

A

N

ol ed [ D

N

IS

a3

Bl A 48128 |52 |y

5

103
L

Beaker

41
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43
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47 cx
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31

52
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54

55

57
58

59

Date  ooosi] 61230 (5170 ")/) P |y /1/%/ B
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AQUA SURVEY, INC.

Test Start Date:

TOL

é/ZE‘fol

E. foetida

Client:

Organism:

Job#: _21-270

N =Nothing Unusual

Surface

S=

=Dead

Key. D

J

N |
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N

N
WIwW|N [N |Y N Wl

W/

VATV

.‘\/’)

NN

VN [d [0 0NNV N

N

N N [0V

VW [
v W A

N

(| [

N

Y
N
N
N

N

N

CO | D | D

N
N
N

N

1S | A

iilebo [ o] [0 | A4,

0

N

N
N

N

ys16D | D [ D

AR
HENR

N

N
N
N

S

I

G | R

Beaker

23

N
ar

26
27

28

29

30

31

32

33

34

35

36
n

38
39

40

Date

Initials | 4L | fid

|

I1-30




AQUA SURVEY, INC.

" Client: _1®\4 Test Start Date: Gy} 21 ID\

- Job# TJ\- 2870 & Organism: E. foetida
Key: D=Dead S =Surface N = Nothing Unusual
Beker | 0 | 1 | 2 | 3 [ 4 [s |67 ]18]o|wluln]nu
S 1R VNI WV I I PV /2 N Y A O I Y
2 il |2l PIp ipIP |l=|l—l—|—1—I|—-1=
s NN W NN IN T AN [d |V N [N [N |8 [
NI I wnin INVITWIN Iy I e T (¥
s NN (w8 [N w e A IVIN TN Td T
6 _INJBd | DID I IDIDIY |—=[—|—|—]~—|= |7
7 Dl DD [P D DID e | = || ==
s (Nl INININ o I eV I Todu eV
o Iy [Ny o [0 [0 INTu iy N Ty [ fw]d
10 NN Wl NN N v N MV W w |J [N
n NN [ Wwlinie INTw IV Iw NIl
2 NS [N R NIV NN NN u W
13 Sl INININ N Ty [N Y N Jols v N
v | [N [NININ IR NNV [MINIM M |N
s (5] ID|ple (2D |o | —|—|—|—[—|—
6 Jas|ed | DN D ID [ pfV I— == |—=]— |- |=\]
v NN [ plwls NN I ¥ N[y |8 TN
s [Ny (NS (NI W ININ I/ IN [P/ ]W
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AQUA SURVEY, INC.

Client; ~TO\— Test Start Date: 6 [ ZS’! 4
Job# 2\ - 240 Organism: E. foetida
Test ID Initial pH | Final pH Initial Live | 7 Day Live | 14 Day
| fs,g,lum=1:>__eg,i'f_=== - 1 Count | Count  |Live Count
61 padomizaticn p 1, [O
62 i &2 [ D
63 /7 skl -
64 i 19 L
65 ¢ _|<0] |0
66 i a 5
17 /i J¥e) [0
68 ) [ O 10
69 i Y 10
70 Y o -
7 Y 1 [ O
72 i L0 [0
73 /0 ;O [©
74 p s | O
75 /0 J il
76 /2 2 &
77 y 1O (O
78 N 4 Y. (O Lo
-1 79
80 1 ]
Date /A’A 7/5'/0f ?[ﬁl\“\
Initials i A=




AQUA SURVEY, INC.

Client; _ T0\— Test Start Date: b |7’? ot

Job#: A\ VD Organism:  ____E foefida
Test D Initial pH | Final pH | Initial Live |7 Day Live | 14 Day

.| Chamber # — Count Count Live Count

41 e Vi JO [0
42 p 70 o
43 /0 jQ (0
44 7. 12 /o
45 Vi iD /9
46 /0 IR, )0
47 Vi 10 /0
48 . [0 10
49 v /0 LD /0
50 L33y 9.4 &4 P O —
51 b y . ] 0

|52 / /0 10 [0
33 / (o [ O
54 (o Y200 &
35 Vi 8 EX
36 A \Q 10
37 Vi L /0
58 Yy o l
3 | ’ 1D [V
60 - 4 D [ D
Date eluel | ol falils /@4 1571 :};r 2o,
Initials P ) - /i Hd D
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oL

AQUA SURVEY, INC.

oo

Client: Test Start Date: I
Tob#: L\ N0 Organism: E. foefida
Test D Initial pH | Final pH Initial Live | 7 Day Live | 14 Day
- Chamber# | | Count | Count Live Count
21 0 Lot Y /D /0
22 / /0 (0 /O
23 / i 10 [o
|24 v /0 {0 /0
25 Lot 5| & 9 L /e O -
26 Ede ] p 1 10
27 Wi /0 /o
28 0 {0 /0
29 £ [> 1
30 2 1 [0
31 . [0 9
32 i [D [0
33 P O —
34 p O -~
35 /i Lo [0
136 m 1e /0
37 i 10 |0
38 . [0 i
39 # [O /0
40 | 7 X6
Date ohrlen | oferfen 0 dib | #s]es 2] L'; o
Initials —w 77 - ' y i Ty
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AQUA SURVEY, INC.

Client: _YO\ Test Start Date: lo!’b?r’ ©1

Job# V-0 Organism: E, foefida
Test D Initial pH | Final pH Initial Live | 7 Day Live | 14 Day
Chamber # o - Count Count Live Count
1 covmon | 5. F A\ . 9 |
2 7101t ‘5?:%) S & 5. 3 !L o —_—

= , o /o

4 / (2 [0
5 | Y [0 1
6 v . Y24 @) T
7 o309’ 9.0 Y P V] —
8 2 Aot Y {0 fo
9 '/ﬂ L0 {0
10 £ (o [0
11 P ) /O
12 / Y (0 (o
] T
14 . £ 190 [0
15 Lot | q.o 5.4 p o . —
16 b B | Py 0 —
17 Vi [0 1S
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foetida

TOLTEST 14 DAY ACUTE E.
Random SAmp N Concen Replic

13 20. 1 50 % A

74 20.2 B

66 20.3 C

19 21.1 100 % A

16 21.2 B

7 21.3 C

71 22.1 6.25 % A

32 22.2 B

49 22.3 C

24 23.1 12.5 % A

| 28 23.2 B
[ 52 23.3 C
‘ 44 24.1 25 % A
11 24.2 B

12 24.3 [

; 55 25.1 50 % A
[ 72 25.2 B
39 25.3 C

58 26.1 100 % A

g 33 26.2 B
i 25 26.3 c

II-24




21-290 TOLTEST 14 DAY ACUTE E, foetida’
Random SAmp No ASI ID Concen | Replic

9 1.1 2011246 Control | A
1 1.2 * B
42 1.3 * [
5 2.1 2011301 6.25 A
22 2.2 * B
64 2.3 * C
65 3.1 * 12.5 A
37 3.2 * B
68 3.3 * C
78 4.1 * 25 A
3 4.2 * B
4 4.3 * c
18 5.1 * 50 A
61 5.2 * B
45 5.3 * C
2 6.1 * 100 % A
34 6.2 * B

6 6.3 * C
59 7.1 2011302/ 6.25 % [ A
23 7.2 * B
26 7.3 ] C
57 8.1 * 12.5 % [ A
48 8.2 *] B
69 8.3 * c
67 9.1l * 25 % A
35 9.2 * B
77 9.3 * C
40 10.1] * 50 3 A

8 10.2 * B
62 10.3 * C
75 11.1 * 100 % A
63 11.2 e B
50 11.3 * ‘ C
73 12.1] 2011303[ 6.25 % [ A
76 12.2] * B
38 12.3 * c
10 13.1 * 12.5 % [ A
27 13.2 * B
41 13.3 * C
56 14.1] X 25 % A
30 14.2 * B
36 14.3 * c
17 15.1 * 50 % A
53 15.2 * B
54 15.3 * C
15 16.1 * 100 % A
20 16.2 * B
70 16.3 * [
51 17.1 2011304 6.25 % [ A
60 17.2 * B
43 17.3 * C
47 18.1 X 12.5 5 | A
21 18.2 * B
14 18.3 * C
46 19.1 * 25 % A
29 19.2 * B
31 19.3 * C




lea

Sé

e
ple

gs
Date

6/28/2001
6/28/2001
6/28/2001
6/28/2001
6/28/2001
6/28/2001
6/28/2001
6/28/2001
6/28/2001
6/28/2001
6/28/2001
6/29/2001
6/29/2001
6/29/2001
6/29/2001
6/29/2001
6/29/2001
6/29/2001
6/29/2001
6/29/2001
6/29/2001
6/29/2001
6/29/2001
6/29/2001
6/29/2001
6/29/2001
6/29/2001
6/29/2001
6/29/2001
6/29/2001
6/29/2001
6/29/2001
6/29/2001
6/29/2001
6/29/2001
6/30/2001
6/30/2001
6/30/2001
6/30/2001
6/30/2001
6/30/2001
6/30/2001
6/30/2001
6/30/2001
6/30/2001
6/30/2001
6/30/2001
6/30/2001
6/30/2001
6/30/2001

Time
13:06:11
14:06:11
15:06:11
16:06:11
17:06:11
18:06:11
19:06:11
20:06:11
21:06:11
22:06:11
23:06:11
00:06:11
01:06:11
02:06:11
03:06:11
04:06:11
05:06:11
06:06:11
07:06:11
08:06:11
09:06:11
i0:06:11
11:06:11
12:06:11
13:06:11
14:06:11
15:06:11
16:06:11
17:06:11
18:06:11
19:06:11
20:06:11
21:06:11
22:06:11
23:06:11
00:06:11
01:06:11
02:06:11
03:06:11
04:06:11
05:06:11
06:06:11
07:06:11
08:06:11
09:06:11
10:06:11
11:06:11
12:06:11
13:06:11
14:06:11

°F
71.6
69.8
69.8
68.9
68.9
68.9
68.9
68.0
68.0
68.0
68.0
68.9
68.9
68.9
68.9
68.9
68.9
€8.9
68.9
68.9
68.9
68.9
68.0
68.0
68.0
68.0
68.9
68.9
68.9
69.8
69.8
69.8
70.7
71.6
72.5
72.5
72.5
72.5
72.5
72.5
72.5
72.5
72.5
72.5
73.4
73.4
74.3
74.3
75.2
74.3

°C
22.0
21.0
21.0
20.5
20.5
20.5
20.5
20.0
20.0
20.0
20.0
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.0
20.0
20.0
20.0
20.5
20.5
20.5
21.0
21.0
21.0
21.5
22.0
22.5
22.5
22.5
22.5
22.5
22.5
22.5
22.5
22.5
22.5

23.0

23.0
23.5
23.5
24.0
23.5

Sample Date
51 6/30/2001
52 6/30/2001
53 6/30/2001
54 6/30/2001
55 6/30/2001
56 6/30/2001
57 6/30/2001
58 6/30/2001
59 6/30/2001
60 7/1/2001
61 7/1/2001
62 7/1/2001
63 7/1/2001
64 7/1/2001
65 7/1/2001
66 7/1/2001
67 7/1/2001
68 7/1/2001
69 7/1/2001
70 7/1/2001
71 7/1/2001
72 7/1/2001
73 7/1/2001
74 7/1/2001
75 7/1/2001
76 7/1/2001
77 7/1/2001
78 7/1/2001
79 7/1/2001
80 7/1/2001
81 7/1/2001
g2 7/1/2001
83 17/1/2001
84 7/2/2001
85 7/2/2001
g6 7/2/2001
87 7/2/2001
gs 7/2/2001
89 7/2/2001
9o 7/2/2001
91 7/2/2001
92 7/2/2001
93 7/2/2001
94 7/2/2001
95 7/2/2001
g6 7/2/2001
97 7/2/2001
g8 7/2/2001
99 7/2/2001

100 7/2/2001

Page: 2

11-48

Time
15:06:11
16:06:11
17:06:11
18:06:11
19:06:11
20:06:11
21:06:11
22:06:11
23:06:11

00:06:11
01:06:11
02:06:11
03:06:11
04:06:11
05:06:11
06:06:11
07:06:11
08:06:11
09:06:11
10:06:11
11:06:11
12:06:11
13:06:11
14:06:11
15:06:11
16:06:11
17:06:11
18:06:11
19:06:11
20:06:11
21:06:11
22:06:11
23:06:11
00:06:11
01:06:11
02:06:11
03:06:11
04:06:11
05:06:11
06:06:11
07:06:11
08:06:11
09:06:11
10:06:11
11:06:11
12:06:11
13:06:11
14:06:11
15:06:11
16:06:11

°F
73.4
72.5
71.6
70.7
69.8
69.8
69.8
69.8
69.8
70.7
71.6
71.6
72.5
72.5
72.5
72.5
72.5
72.5
71.6
70.7
70.7
69.8
69.8
68.9
68.9
65.9
68.9
69.8
70.7
71.6
71.6
72.5
72.5
72.5
72.5
72.5
71.6
71.6
70.7
70.7
69.8
69.8
69.8
69.8
68.9
68.9
68.9
68.9
68.9
68.9

°C
23.0
22.5
22.0
21.5
21.0
21.0
21.0
21.0
21.0
21.5
22.0
22.0
22.5
22.5
22.5
22.5
22.5
22.5
22.0
21.5
21.5
21.0
21.0
20.5
20.5
20.5
20.5
21.0
21.5
22.0
22.0
22.5
22.5
22.5
22.5
22.5
22.0
22.0
21.5
21.5
21.0
21.0
21.0
21.0
20.5
20.5
20.5
20.5
20.5
20.5



3ample

ol
2
1ud
104
e
16
297
108
*09
LO
211

J143

149

150

Date
7/2/2001
7/2/2001
7/2/2001
7/2/2001
7/2/2001
7/2/2001
7/2/2001
7/3/2001
7/3/2001
7/3/2001
7/3/2001
7/3/2001
7/3/2001
7/3/2001
7/3/2001
7/3/2001
7/3/2001
7/3/2001
7/3/2001
7/3/2001
7/3/2001
7/3/2001
7/3/2001
7/3/2001
7/3/2001
7/3/2001
7/3/2001
7/3/2001
7/3/2001
7/3/2001
7/3/2001
7/4/2001
7/4/2001
7/4/2001
7/4/2001
7/4/2001
7/4/2001
7/4/2001
7/4/2001
7/4/2001
7/4/2001
7/4/2001
7/4/2001
7/4/2001
7/4/2001
7/4/2001
7/4/2001
7/4/2001
7/4/2001
7/4/2001

Time
17:06:11
18:06:11
19:06:11
20:06:11
21:06:11
22:06:11
23:06:11
00:06:11
01:06:11
02:06:11
03:06:11
04:06:11
0%5:06:11
06:06:11
07:06:11
08:06:11
09:06:11
10:06:11
11:06:11
12:06:11
13:06:11
14:06:11
15:06:11
16:06:11
17:06:11
18:06:11
19:06:11
20:06:11
21:06:11
22:06:11
23:06:11
00:06:11
01:06:11
02:06:11
03:06:11
04:06:11
05:06:11
06:06:11
07:06:11
08:06:11
0D9:06:11
10:06:11
11:06:11
12:06:11
13:06:11
14:06:11
15:06:11
16:06:11
17:06:11
18:06:11

°F
68.9
68.9
68.9
68.9
68.9
68.9
68.9
68.9
68.0
68.0
68.0
68.0
68.0
65.0
68.0
68.0
68.0
68.0
68.0
68.0
68.0
68.0
68.0
68.0
68.9
68.9
68.9
68.9
68.9
68.9
68.9
68.9
€8.9
68.9
68.9
68.9
68.9
68.9
68.9
68.9
68.9
68.9
68.9
68.9
68.9
68.9
68.9
68.9
68.9
68.9

°C Sample Date
20.5 181 7/4/2001
20.5 152 7/4/2001
20.5% 153 7/4/2001
20.5 154 17/4/2001
20.5 155 7/4/2001
20.5 156 7/5/2001
20.5 1587 7/5/2001
20.5 158 7/5/2001
20.0 159 7/5/2001
20.0 160 7/5/2001
20.0 161 7/5/2001
20.0 162 17/5/2001
20.0 163 7/5/2001
20.0 164 7/5/2001
20.0 165 7/5/2001
20.0 166 7/5/2001
20.0 167 7/5/2001
20.0 168 7/5/2001
20.0 169 7/5/2001
20.0 170 7/5/2001
20.0 171 7/5/2001
20.0 172 7/5/2001
20.0 173 7/5/2001
20.0 174 17/5/2001
20.5 175 7/5/2001
20.5 176 7/5/2001
20.5 177 7/5/2001
20.5 178 7/5/2001
20.5 179 7/5/2001
20.5 180 7/6/2001
20.5 181 7/6/2001
20.5 182 7/6/2001
20.5 183 17/6/2001
20.5 184 7/6/2001
20.5 185 7/6/2001
20.5 186 7/6/2001
20.5 187 7/6/2001
20.5 188 7/6/2001
20.5 189 7/6/2001
20.5 190 7/6/2001
20.5 191 7/6/2001
20.5 192 7/6/2001
20.5 193 17/6/2001
20.5 194 7/6/2001
20.5 195 7/6/2001
20.5 196 7/6/2001
20.5 197 7/6/2001
20.5 198 17/6/2001
20.5 199 7/6/2001
20.5 200 7/6/2001

Page: 3

Time

19:06:11
20:06:11
21:06:11
22:06:11
23:06:11
0D:06:11
01:06:11
02:06:11
03:06:11
04:06:11
05:06:11
06:06:11
07:06:11
08:06:11
09:06:11
10:06:11
11:06:11
12:06:11
13:06:11
14:06:11
15:06:11
16:06:11
17:06:11
18:06:11
19:06:11
20:06:11
21:06:11
22:06:11
23:06:11
00:06:11
01:06:11
02:06:11
03:06:11
04:06:11
05:06:11
06:06:11
07:06:11
08:06:11
09:06:11
10:06:11
11:06:11
12:06:11
13:06:11
14:06:11
15:06:11
16:06:11
17:06:11
18:06:11
19:06:11
20:06:11

69.8
68.9
68.9
68.9
68.9
68.9
68.9
68.9
68.9
68.9
68.9
68.9
68.9
68.9
68.9
68.9
68.9
68.9
68.9
68.9
68.9
68.9
68.0
68.0
68.0
68.0
68.0
68.9
68.0
68.0
68.0
68.0
68.0
68.0
68.0
68.0
68.0
68.0
68.0
68.0
68.0
68.0
68.9
68.0
68.0
68.0
67.1
67.1
67.1
67.1

°F
21.0
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.5
20.0
20.0
20.0
20.0
20.0
20.5
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.5
20.0
20.0
20.0
19.5
19.5
19.5
19.5

°eC




Sample
01
-02
203
204
205
206
1207
208
209
210
211
212
213
214
215
. 216
217
218
1219
1220
1221
222
1 223
i224
225
226
1 227
| 228
1229
230
231
232
33
234
235
236
237
238
239
240
1241
242
243
{244
1245
246

| 248
1249
250

Date
7/6/2001
7/6/2001
7/6/2001
7/7/2001
7/7/2001
7/7/2001
7/7/2001
7/1/2001
7/7/2001
7/7/2001
7/7/2001
7/7/2001
7/7/2001
7/7/2001
7/1/2001
7/7/2001
7/7/2001
7/7/2001
7/7/2001
7/7/2001
7/7/2001
7/7/2001
7/7/2001
7/7/2001
7/7/2001
7/7/2001
7/7/2001
7/8/2001
7/8/2001
7/8/2001
7/8/2001
7/8/2001
7/8/2001
7/8/2001
7/8/200)
7/8/2001
7/8/2001
7/8/2001
7/8/2001
7/8/2001
7/8/2001
7/8/2001
7/8/2001
7/8/2001
7/8/2001
7/8/2001
7/8/2001
7/8/2001
7/8/2001
7/8/2001

Time
21:06:11
22:06:11
23:06:11
00:06:11
01:06:11
02:06:11
03:06:11
04:06:11
05:06:11
06:06:11
07:06:11
08:06:11
09:06:11
10:06:11
11:06:11
12:06:11
13:06:11
14:06:11
15:06:11
16:06:11
17:06:11
18:06:11
19:06:11
20:06:11
21:06:11
22:06:11
23:06:11
00:06:11
01:06:11
02:06:11
03:06:11
04:06:11
05:06:11
06:06:11
07:06:11
08:06:11
09:06:11
10:06:11
11:06:11
12:06:11
13:06:11
14:06:11
15:06:11
16:06:11
17:06:11
18:06:11
19:06:11
20:06:11
21:06:11
22:06:11

°F
67.1
67.1
67.1
66.2
66.2
66.2
66,2
66.2
66.2
66.2
65.3
66,2
66.2
67.1
67.1
67.1
68.0
68.0
£8.0
68.0
€8.0
68.0
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
66.2
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
68.0
67.1
67.1
67.1
67.1
67.1

°g
19.5
19.5
1%.5
12.0
19.0
15.0
19.0
15.0
19.0
19.0
18.5
19.0
19.0
15.5
19.5
19.5
20.0
20.0
20.0
20.0
20.0
20.0
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.0
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
1%.5
20.0
19.5
19.5
19.5
19.5
19.%

Sample  Date
251 7/8/2001
252 7/9/2001
253 7/9/2001
254 7/9/2001
255 7/9/2001
256 7/9/2001
257 17/%/2001
258 7/9/2001
259 7/9/2001
260 7/9/2001
261 7/9/2001
262 7/9/2001
263 7/9/2001
264 7/9/2001
265 7/9/2001
266 7/9/2001
267 7/9/2001
268 7/9/2001
269 7/9/2001
270 7/9/2001
271 7/9/2001
272 7/9/2001
273 7/9/2001
274 17/9/2001
275 7/9/2001
276 7/10/2001
277 7/10/2001
278 7/10/2001
279 7/10/2001
280 7/10/2001
281 7/10/2001
282 7/10/2001
283 7/10/2001
284 7/10/2001
285 7/10/2001
286 7/10/2001
287 7/10/2001
288 17/10/2001
289 7/10/2001
290 7/10/2001
291 7/10/2001
292 7/10/2001
293 7/10/2001
294 7/10/2001
295 7/10/2001
296 7/16/2001
297 7/16/2001
298 7/10/2001
299 7/10/2001
300 7/11/2001

Page: 4

I1I-50

Time

23:06:11
00:06:11
0l1l:06:11
02:06:11
03:06:11
04:06:11
05:06:11
06:06:11
07:06:11
08:06:11
09:06:11
10:06:11
11:06:11
12:06:11
13:06:11
14:06:11
15:06:11
16:06:11
17:06:11
18:06:11
19:06:11
20:06:11
21:06:11
22:06:11
23:06:11
00:06:11
01:06:11
02:06:11
03:06:11
04:06:11
05:06:11
06:06:11
07:06:11
08:06:11
09:06:11
10:06:11
11:06:11
12:06:11
13:06:11
14:06:11
15:06:11
16:06:11
17:06:11
18:06:11
19:06:11
20:06:11
21:06:11
22:06:11
23:06:11
00:06:11

67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
68.0
68.0
68.0
67.1
67.1
67.1
67.1
67.1
66.2
66.2
66.2
66.2
66.2
66.2
66.2
66.2
66.2
66.2
66.2
66.2
66.2
66.2
67.1
67.1
67.1
67.1
66.2
66.2
67.1
68.9
65.8
69.8
68.9

°F
1.5
19.5
19.5
19.5
19.5
19.5
15.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
15.5
19.5
20.0
20.0
20.0
19.5
19.5
19.5
19.5
19.5
19.0
19.0
19.0
19.0
19.0
19.0
19.0
15.0
19.0
1%.0
19.0
19.0
19.0
19.0
19.5
19.5
19.5
19.5
19.0
19.0
19.5
20.5
21.0
21.0
20.5

°c



Sample

"ol
J2
-23
304
205
06
07
308
209
10
11
312
il3
14
15
316
317
118
319
320
321
322
323
324
325
26
327
328
329
330
331
332
333
334
335
336
337

Date
7/11/2001
7/11/2001
7/11/2001
7/11/2001
7/11/2001
7/11/2001
7/11/2001
7/11/2001
7/11/2001
7/11/2001
7/11/2001
7/11/2001
7/11/2001
7/11/2001
7/11/2001
7/11/2001
7/11/2001
7/11/2001
7/11/2001
7/11/2001
7/11/2001
7/11/2001
7/11/2001
7/12/2001
7/12/2001
7/12/2001
7/12/2001
7/12/2001
7/12/2001
7/12/2001
7/12/2001
7/12/2001
7/12/2001
7/12/200]
7/12/2001
7/12/2001
7/12/2001

Time
01:06:11
02:06:11
03:06:11
04:06:11
05:06:11
06:06:11
07:06:11
08:06:11
09:06:11
10:06:11
11:06:11
12:06:11
13:06:11
14:06:11
15:06:11
16:06:11
17:06:11
18:06:11
19:06:11
20:06:11
21:06:11
22:06:11
23:06:11
00:06:11
01:06:11
02:06:11
03:06:11
04:06:11
05:06:11
06:06:11
07:06:11
08:06:11
09:06:11
10:06:11
11:06:11
12:06:11
13:06:11

°F
68.9
68.9
68.9
68.9
68.0
68.0
68.9
68.9
68.9
68.9
69.8
70.7
71.6
71.6
71.6
69.8
68.9
68.0
67.1
67.1
67.1
67.1
66.2
66.2
66.2
66.2
66.2
66.2
66.2
66.2
66.2
66.2
66.2
67.1
67.1
67.1
66.2

°C
20.5
20.5
20.5
20.5
20.0
20.0
20.5%
20.5
20.5
20.5
21.0
21.5
22.0
22.0
22.0
21.0
20.5
20.0
19.5
19.5
19.5
19.5
19.0
19.0
15.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
159.0
19.5
19.5
19.5
19.0
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°C

¢s-11

]

7005762.#12 (14 days, 2 hours)/( one hour)

29.0

27.3

25.6

23.8 |- A
29 1 N

20.4 Aj%

18.7

T

16.9

15.2

13.5

87 130 173 216

Samples

259

302

Limits
22°C
18°C
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5 ' !
3 ~ |
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|
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Received By: Date / Time Temp of samp]es °oC i
Did samples arrive intact and sealed? Oyes Ono ON/A
Were proper containers used? Oyes Ono
Item | Relinquished By: Date / Time | Received By: Date / Time Was container labeled properly for contents? Oyes Ono
No. Were samples packaged properly for type of material? DOyes Tno
Was shipping label completed properly per regulations?
(49 CFR 170, etc.} Oyes Ono
{\tﬁn Relinquished By: Date / Time | Received By: Date / Time Comunents: TAT

N ———————————————.,

Distribution: Original plus one accompanies shipment (white and yellow); copy to coordinator fieid files (pink)
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N
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8
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By: Date / Time | Received By: Date / Time LAB USE ONLY
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1 By: Date / Time | Received By: Date / Time | Temp of samples °c
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— T —_—= = —— —
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NP  Sent From: OCorporate O Plymouth O Pittsburgh O Other 30030 Page of _{
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No. Were samples packaged properly for type of material? Oyes Ono
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- i T ) T Rev. 4/99
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Reeewed By: Date / Time
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— N Y —
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ASL INC.
SAMPLE RECEIVING FORM
Client: AL Tob#: J/- 90
Shipped Via: | €y # of Shipping Containers: 5
Type of Shipping Container: Custody Jeal: Condition of $hipping Containers:
Present Absent Acceptable «  Unacceptable
Cwvker Broken
ASI# Sample ID Type of Number of | Condition of | Temp. Ice + Type of
Container Containers | Samples t °C Sample *
. & ] ! R
L \diz) | St Plaskic Pag | f beV T |Sas
v; " -
2 |\ A | - bhe-Shs ! A ¢ |
; 2
3 |toupz| v -Swt-7 ’ A ¢ 1
 olized | " 549 f A 4¢ (
)
S aups | " -swe-b \4 I /? 9c / v
A ‘
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8.
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O 813 W5 203 of sfrfor
Qr / REC: BY: DATE/ TIME:
m,/ / fom ¥t blogles (D
2. "
3.
4.
5.
6.
7.
8.
9.
10.
» + +
S= Soil A= Acceptable I=lce
SD= Sediment U= Unusable ar Contaminated B= Blue Ice
SL= Sludge D= Dry Ice
W= Water N= None
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, MICROTOX AND EARTHWORM TOXICITY TESTING OF
| SOIL/COMPOST MIX FOR PROJECT #37324-12
(NSWC CRANE BIOFACILITY)

L SUMMARY

; One (1) sample of soil/compost mix was received by this laboratory (ASI) on 9/5/01for
Microtox and Earthworm toxicity testing. For microtox testing, test organisms were

g 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 5.625, 11.25, 22.5 and 45 percent and 6.25, 12.5, 25, 50 and 100 percent for the
microtox and earthworm test, respectively. The results are as follows:

Table 1: Summary of Results

Sample ID ASI# Earthworm Toxicity (%) Microtox (%)
7-Day LCsy 14-Day LCsy S-minute ECs 15-minute ECsg
BIO-10/15- |2011761 69.1 58.8 >45.0 >45.0
Control

IL INTRODUCTION

The marine bacterium, Photobacterium phosphoreum was exposed to concentrations of
elutriate of soil/compost mix for 15 minutes and the earthworm, FEisenia foetida was
exposed to concentrations of a soil/compost mix for 14 days in order to permit a more
accurate and complete assessment of its environmental impact. 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
soil/compost mix would adversely affect Photobacterium phosphoreum or
Eisenia foetida.

[ ]
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2) If appropriate, provide an estimate of the five (5) and 15 minute ECsq for
Photobacterium phosphoreum and seven (7) and 14-day LCsq for Eisenia
] Joetida.

For the purpose of calculating or estimating an ECso or LCsg a reduction in light levels or
1 mortality would serve as the requisite end points, resepectively.
| 1. TEST ADMINISTRATION
A. Sponsor
Toltest, Inc.
300 Highway 361, NSWC CTR-12
Crane, IN 47522
B. Testing Facility
Aqua Survey, Inc.

469 Point Breeze Road
Flemington, NJ 08822

C. Dates of Experiment
Sample ID ASI # Collection Date Microtox Earthworm
BIO-10/15-Control | 2011761 9/4/01 9/14/01 9/7/01

! D.  Study Participants

Thomas Dolce

‘ Michelle Thomas
N Chris Doyle

, York Terrell

®
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l Iv. TEST AND CONTROL SUBSTANCES
A. Test Substance

The soil/compost sample used in this test was received by Aqua Survey on
September 5, 2001. The sample was received in a cooler containing ice. One
plastic container of the sample was received and the cooler’s environmental
temperatures was 7°C. The sample was identified as follows and assigned the
following ASI sample number:

Sample ID # AS] Sample ID #
i BIO-10/15-Control 2011761

B. Control Substance(s)

Negative Control
Microtox: Diluent Control
Earthworm: Control Soil

C. Reference Toxicant
Earthworm: Potassium Chloride (KCI)
V. MATERIALS AND METHODS
A, Test System
The Microtox test system utilizes the marine bacterium, Photobacterium

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 diluent was obtained from Azur Environmental, Carlsbad, CA.

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

1 Clay, and 70% grade 70 silica sand.

5
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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 pl volume
of organisms was transferred to each test cuvette via a pipette and acclimated to
Microtox diluent and test temperature (15° C) for 15 minutes prior to test
initiation.

to test conditions (i.e. temperature and control soil) until the start of the test on
September 7, 2001.

Diet

E. foetida were 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 a Model 500 Microtox Unit.
Organisms were exposed in 2.5 ml cuvettes containing 1 ml of test solution and
the test temperature was 15°C.

The Earthworm 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 20+2°C,

Preparation of Test Solution and Concentrations

The elutriate 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. After 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 solutions were prepared by adding appropriate volumes of elutriate to
Microtox diluent in test cuvettes. Test concentrations were 5.625, 11.25, 22.5,
and 45.0%.

Aqua Survey, In
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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 control/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 artificial
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.

G. Test Procedure

The procedures used for these tests 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.

Observation of earthworm survival was made on days seven and fourteen after test
initiation. The pH of the soil was measured in the 100% concentration at test
initiation. At day 7 there was no survival of the worms in the 100%
concentration, so the pH was measured then, rather than at day 14. The
temperature of the test room environment was measured continuously 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. ECso and LC50 Calculations

f The Microtox system is most frequently used to find the effective concentration
E (ECso) of a sample at which the light output of the reagent is reduced by a
specified percentage (i.e., the ECsp is the effect concentration of a sample causing
| a 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 (i.e., confidence interval)
) estimate of the ECsq (see Appendix I). The color of the elutriate from the test
sample was so dark, that a color correction was needed for the calculation of an
‘ ECso. A program was provided by Azur Environmental that enabled this to be
J accomplished.

7
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Aqua Survey, Inc.

A computer program developed by C.E. Stephans and ASTM was used to
compute point and interval (confidence) estimate of the LCsy 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 II). In this test, the LCs 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.

VI Test Results

The ECsp value for Microtox and LCsq value for earthworms are summarized in Table 1.
Mortality and pH for the earthworm Toxicity Tests are summarized in Tables 3-4. Raw
data and LCsp calculations for the earthworm test are presented in Appendix II. Raw
data and ECs, calculations for the Microtox test are presented in Appendix L.

VII.  Test Validity

The following criteria for a valid test were met during the study:

A. Mean survival for the earthworm controls was 100%.

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

VIII. Discussion

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

Earthworms were observed for mortality at days seven and fourteen. A mortality dose
response was observed for the test sample. After fourteen days, 100% mortality was
observed in the 100% concentration. The pH of soil samples (including the control)
measured at test initiation and at day seven ranged from 6.2 to 9.0. 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.

IX. References

1. United States Environmental Protection Agency. 1988. Protocols For Short Term
Toxicity Screening of Hazardous Waste Sites. EPA/600/3-88/029.
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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

e e e
Control 30 30
1250 ppm 30 29
2500 ppm 30 30
5000 ppm 30 27
10000 ppm 0 0
20000 ppm 0 0
LCso 7071.0 ppm 6622.0 ppm

M 469 Point Breeze Road, Flemington, NJ 08822 & (T) 908/788-8700 ® (F) 308/788-9165 ® mail @aquasurvey.com & aquasurvey.com




Table 3: Summary of E. foetida % Survival

Table 4: Summary of pH values

Aqua Survey, In

BIO-10/15 Control
Concentration (%) % Survival
7-day 14-Day
Control 100 100
6.25 100 96.7
12.5 100 100
25 100 100
50 96.7 73.3
100 0 0
LCsp (%0) 69.1 - 58.8
Sample Initial pH Final pH
Control 6.2 6.6
BIO-10/15 Control 9.0 8.5

Results of Microtox Testing with Photobacterium phosphoreum

Table 5: Results of Microtox Testing

Sample

ASI#

5 minute ECsq

15-minute ECsp

BIO-10/15-Control

2011761

>45.0

>45.0
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SIGNATURE PAGE

MICROTOX AND EARTHWORM TOXICITY
OF SOIL/COMPOST MIX FOR PROJECT # 37324.12
(NSWC CRANE BIOFACILITY)

This report as well as all records and raw data were audited and found to be an accurate reflection
of the study. Copies of raw data will be maintained by Aqua Survey, Inc, 469 Point Breeze
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- APPENDIX A
Microtox Toxicity Test

Raw Data
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TOL 2011761 21-403 Color Corrected

Date: 9/17/2001 09:29 AM

Test Protocol: Basic Test

Sample: TOL 2011761

Toxicant: -

Reagent Lot no.: -

Test description: TOL 21-403

Test name: TOL 21-403

Database file: C\PROGRAM FILESWMICROTOXOMNINIdb1.mdb

Plot of Gamma vs Concentration Plot of %Effect vs Concentration
107 100+
75+
2 ;g 50+
g S .l
Q0 X
0] } } 3 } |
ﬁﬁg 340y 460 80 100
o514 A
1 {
10 100 50t
Concentration Concentration
[ ms5 A 15 | [ @5 A 15 ]
5 Mins Data: 15 Mins Data:
Sample Conc Io It Gamma % effect It Gamma %effect ABSx
Control 0.000 94.00 69.000.7340# 62.00 0.6596 #

I 5.625 94.00 68.00-0.1000* -11.12% 63.00-0.1272 * -14.57% 0.1400
2 11.25 100.00 64.00-0.1063 * -11.89% 59.00-0.1289 * -14.79% 0.2930
3 2250  99.00 " 51.00-0.1101 * -12.37% 48.00-0.1504 * -17.70% 0.5880
4 45.00 97.00 34.00-0.1166 * -13.20% 33.00-0.1821 * -22.27% 1.184

# - used in calculation; * - invalid data; D - deleted from calcs.

Satistical calculations could not be performed on the 5 Mins data.

Recommend re-testing at lower initial concentration or with additional dilutions.
Hormesis detected,

Lowest % effect: -13.20%

Satistical calculations could not be performed on the 15 Mins data.
Recommend re-testing at lower initial concentration or with additional dilutions.
Hormesis detected.

Lowest % effect: -22.27%

There is no QA data available for this test.

Signature:
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Osmotic
idjustment

Client:

Date Sample Collected:

720

Microtox Data Sheet

Job #:

2/~ 753

Recetved: ?/ s o/

Tested: ZZI% /

Sample # Light Reading Blank LS”é % 1/ 3 9& el S yd ,}’5——% Initial
il 1,0 9y 194 lym |99 g7
S A ) . 4 R Vi
sk 5 minute (1,5) @C/ e ga 5’ S‘] S ’9/’/
4 h wof
200760 | 15 minute (1,15) ¢2 \__6 3 Jg C/f’ 33
e = ——————— |
Sample # Light Reading Blank Initiat
Initial (1,0)
5 minute (1,5)
15 minute (1,15)
Sample # Light Reading Blank Initial
Initial (1,0}
5 minue (1,5}
15 minute (t,15)
Sample # Light Reading Blank Initial Il
Initial {1,0)
5 minute (1,5)
15 minute {1,15)
}_“_W-__—_—.——————'—m —
Sample # Light Reading Blank Initial

Initial (1,00

§ minute (1,5)

15 minute (1,15)

e

:__.__.——-———-————”———___—__———————————J—m__—u——‘—l

Sample # Light Reading Biank Initial
Initial (1,0)
5 mioute (1,5)
15 minute (1,15)

Sample # Light Reading Blank Initial

Initial (1,09

5 minute (1,5)

15 manute (1,15)
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APPENDIX B

E. foetida Toxicity Test

Raw Data



SPEARMAN-KARBER

TRIM: .00%

LC50: 69.096
95% LOWER CONFIDENCE: 66.027
95% UPPER CONFIDENCE: 72307

CONC. NUMBER NUMBER PERCENT BINOMIAL
% EXPOSED DEAD DEAD  PROB.(%)

625 30, 0. .00 9313D-07

12,50 30, Q. 00 9313D-07

2500 30, 0. L0 .9313D-07

5000 30. 1. 333 .2887D-05

100.00 30, 30, 100,00 .9313D-07

THE BINOMIAL TEST SHOWS THAT 50.00 AND [00.00 CAN BE USED AS STATISTICALLY
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE
LEVEL ASSOCIATED WITH THESE LIMITS IS 160.000G PERCENT,

AN APPROXIMATE LC50 FOR THIS DATA SETIS 68.260

WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT
WHICH THE PERCENT DEAD IS BETWEEN 0 AND 100, NEITHER
THE MOVING AVERAGE NOR THE PROBIT METHOD CAN GIVE
ANY STATISCALLY SOUND RESULTS.

DATE: 9/7/01 TEST NUMBER: 21-403 DURATION: 7 days
SAMPLE: AST#2011761 SPECIES: E. foetida

METHOD  LC50 CONFIDENCE LIMITS
LOWER UPPER SPAN
BINOMIAL  68.260 50.000 100.000 50.000

MAA REFEFRE KRR RFFR kKRR EKE  RRRERRF
PROBIT HREHERR ek EERR EAREERE  KKEFEAEF

SPEARMAN  69.096 66027 72307 6.281

raxr = LIMIT DOES NOT EXIST




CT-TOX: BINOMIAL, MOVING AVERAGE, PROBIT. AND SPEARMAN METHODS

SPEARMAN-KARBER

TRIM: 1.11%

LC30: 58.765
95% LOWER CONFIDENCE. 52.368
95% UPPER CONFIDENCE: 63.944

CONC, NUMBER NUMBER PERCENT BINOMIAL
%  EXPOSED DEAD DEAD PROB(%)

625 30. 1. 333 2887D-05

1250 30. 0. .00 9313D-07

2500 30. 0. .00 .9313D-07

5000 30. 8. 2667 .8062D+00

100.00  30. 30. 10000 9313D-07

THE BINOMIAL TEST SHOWS THAT 50.00 AND ]100.00 CAN BE USED AS STATISTICALLY

SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE

LEVEL ASSOCIATED WITH THESE LIMITS IS 99.1938 PERCENT.
AN APPROXIMATE LC50 FOR THIS DATA SET IS 39.332

THE MOVING AVERAGE METHOD CANNOT BE USED WITH
THIS DATA SET BECATJSE NO SPAN WHICH PRODUCES
AVERAGE ANGLES BRACKETING 45 DEGREES ALSO USES
TWO PERCENT DEAD BETWEEN 0 AND 100 PERCENT.

NO CONVERGENCE IN 25 ITERATIONS. PROBIT METHOD
PROBABLY CAN NOT BE USE WITH THIS SET OF DATA.

DATE: 9/7/01 TEST NUMBER: 21403 DURATION: 14 days
SAMPLE: ASI #2011761 SPECIES: E. foetida

METHOD  LC50 CONTFIDENCE LIMITS
LOWER UPPER SPAN
BINOMIAL 39552 50.000 100000 50.000

MAA BEFEEKE AFREKTE KKEXRAR  REKEEFR
PROBIT FRRAREE KEERREE REREREE KRk kkkk

SPEARMAN  58.765 32368 65944 13.576

NOTE: MORTALITY PROPORTIONS WERE NOT MONOTONICALLY INCREASING,
ADJUSTMENTS WERE MADE PRIOR TO SPEARMAN-KARBER ESTIMATION,

***¥ = LIMIT DOES NOT EXIST
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Determination of Water Holding Capacity
of Soils and Sediments

Initial Dry Wt. {g)

AST #
A

Funnel Wt. (g)

B

Total Wt. {g)

Water added (mL)

D

Funnel Wt,
after 3 hs.

‘Water hoiding
capacity

izl | id04a
4

[$7]g

I /8 nl

E
Ja’&@

Lﬂf-“%%?ﬁ

255 iy

A = Dry weight of soil

B = Funnel weight including wet filter paper

C = Total weight of dry soil and funnel including weight of filier paper (A + B)

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

b 7y ;qu/c/a;

E = Total weight of funnel containing wet soil after 3-hours (h—B—FTJ

F = Water holding capacity mE/100g (E - ©)




AQUA SURVEY, INC.

PERCENT MOISTURE & HYDROSCOPIC CORRECTION FACTOR

BENCHSHEET

Balance: Sartorious Calibration: @No Clieat: —[D{_
DrymgOvm. QL Model 40 Temperatire:  degrees C \05'°¢ Joba 2\ - 42
| Sampte ¥ A B, [+ D % Moistura* HMCE™
o136 UL 2T 1HOWY 1491 7S LS
- 9/610!

A= Pan Weight (g)

B = Wet Sample + Pan (g)

C = Air Dry Sample + Pan Weight (g)

D = First Oven Dry Samplo+ Pan Weight (2)
E = Second Oven Dry Weight + Pan Weight (g)
* % Moisture = __B-E x 100

B-A

** HMCF = (E -AY (C-A)



Calculation of Hydration Water For Soil Tests ASI#2011761
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 accordinglyl!!

Water Holding Capacity of Test Soil = 80.9 mL/100 gm
Water Holding Capacity of Control Soil = 60.5 mL/100 gm
Moisture Fraction of Test Soll = 21.5 mL/100 gm
Moisture Fraction of Control Soil = 1.92 mL/100 gm
Fraction of Hydration Needed = 0.75

(0.85 for lettuce, 0.75 for earthworms)

Concentration Series Needed Hydration Water Needed (mLs/100gm)
0 percent 43
6.25 percent 43
12.5 percent 43
25 percent 42
50 percent 41
100 percent 39
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14 Day Definitive,

21-403 Toltest,

Random Samp ID ASI No.| Samp Rep
4] Control 2011246 1.1
17 * 1.2
10 * 1.3
16| 6.25 % 2011761 2.1
15 * 2.2
8 * 2.3
7l 12.5 % 2011761 3.1
9 * 3.2
3 * 3.3
11 25 % 2011761 4.1
18 * 4.2
12 * 4.3
2l 50 % 2011761 5.1
1 * 5.2
5 * 5.3
14/ 100 % 2011761 6.1
i3 6.2
6 6.3

acute,

E.

foetida




AQUA SURVEY, INC.

Client: _J 2L Test Start Date: 7/7 /
Job#: _2/-703 Organism: E. foefida
7ol 36|

Test ID Initial pH | Final pH Initial Live | 7 Day Live | 14 Day
Chamber # Count Count Live Count
1 10 9 3
2 /0 o 10

13 V171 [0 8!
4 crmot | 61 | 6.6 i I [0
: L0 b A
6 Jjools | 2.0 8.5 /0 I -
7 16 I Lo
8 10 ] {0
9 10 I 10
10 0 lo A
11 (d | b (0
12 [0 ) L0
13 A o -
14 /0 0" -
15 /0 It 7
16 10 /. 10
17 % b (3
18 10 Ib &
19 1
20 é ‘
Date q}?}o/: -'1\ \-J.| ot ?/7/0/ 4//4/4;1 f-)]u 3}
Initials 4P e ) i 5D

| @ 1o ‘l{ . / o
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AQUA SURVEY, INC.

LENGTH AND WEIGHT
JOB # 51/-’;43;?;7&3
CLIENT: TocC
- TESTSPECES:_£. 7, Fiole
TEST DATES: 9'/'7,/31
¥ Length mm Weight ' Length mm Weight mg
1 0:33 11
2 A, 14 " 12
2 0,29 |13 |
4 o.sé H 14
ts .28 ﬂ 15 l'
8 D27 n 16| | 1’
7 d-25 H 17
8 d.a , 18
g g.19 19
,_IJO 0] i 20

Signature: Jf_égﬂ K «/ Y /&
Date: f/ //7/ Sa /




Reporting time: Friday, September 21, 2001,

Recorder ID:
State:

Span:
Interval:
Samples:
Delay:

Start:
Recover:
Data source:
Trip Average:
Trip Std Dev:
Window:
Extremes:
Description:

A. abdita, Ba

Notes:

Daily summary
Date
8/27/72001
8/28/2001
8/29/2001
8/30/2001
8/31/2001
9/1/2001
9/2/2001
9/3/2001
9/4/2001
9/5/2001
5/6/2001
9/7/2001
9/8/2001
9/9/2001
9/10/2001
9/11/2001
9/12/2001
971372001
9/14/2001
971572001
9/16/2001
9/17/2001
9/18/2001
9/19/2001
9/20/2001
9/21/2001

7005768
Run
25 days,
one hour
599
0 seconds
8/27/2001
9/21/2001
Unit '700
67.1°F=
0.9°F=
64.4°%F=
65.3°F=
8/27/2001
Sclid Ph
th A

0 hours
15:36:086
14:36
5768"
19.5°¢C
0.5°C
18.0°¢C
18.5°Cc
14:31
ase
Min
66.2°%F= 19
67.1°F= 19
66.2°F= 19.
65.3°F= 18
66.2°F= 19
66.2°F= 19
66.2°F= 19
66.2°%°F= 19.
66.2°F= 19
68.0°F= 20
67.1°F= 19.
67.1°F= 19
67.1°F= 19
67.1°F= 19
66.2°F= 19
66.2°F= 19
£5.3°F= 18
66.2°F= 19
66.2°F= 19
65.3°F= 18
£5.3°F= 18
65.3°F= 18
66.2°F= 19
66.2°F= 19
66.2°F= 19
67.1°F= 19

Deploy No:

71.
70.
21-367

.oec
.5e¢
o°C
.5°¢C
.0°C
.00
.0°¢
g°C
.0°c
.aec
5eC
.5°C
.5°C
.5°C
.0°C
.0°¢C
.5°¢C
.0°¢
.0°¢C
.5°C
.5°C
.5°C
.o0ec
.0°C
.0°c
.5°¢C

6°F= 22
7°F= 21

Max

67.1°F=
68.0°F=
67.1°F=
67.1°F=
67.1°F=
67.1°F=
67.1°F=
67.1°F=
68.9°%F=
69.8°F=
69.8°F=
70.7°F=
67.1°F=
&£8.0°F=
68.0°F=
67.1°%°F=
67.1°F=
67.1°F=
67.1°F=
67.1°F=
67.1°F=
67.1F=
67.1°F=
67.1°F=
67.1°%°F=
68.0°F=

Page: 1

14:38
25

.0°c
.5°C

19.5°C
20.0°C
19.5°C
19.5°¢C
19.5°C
19.5°C
19.5°C
1%.5°C
20.5°C
21.0°C
21.0°C
21.5°C
19.5°C
20.0°C
20.0°cC
19.5°¢C
19.58°C
19.5°C
19.5°C
19.5°C
19.5°C
19.5°C
19.5°C
19.5°C
19.5°C
20.0°C

B-11

ACOE~KVK Reach 1 &

<
=
2
0
a

COCQOOOQO0OoO00OOOOOOOOUDOCo0O0

loBelasleololoRajaloloRololololalolaNoNaolololaNoRaNoNeNe

Daily Average

66.2°F=
67.1°F=
67.1°F=
66.2°F=
67.1°F=
67.1°F=
67.1°9F=
66.2°F=
67.1°F=
68.9°F=
68.0°F=
68.9°F=
67.1°F=
67.1°F=
67.1°F=
67.1°F=
66.2°F=
66,2°F=
66.2°F=
66.2°F=
£€6.2°F=
66.2°F=
66.2°F=
67.1°F=
67.1°F=
67.1°F=

19.0°¢C
19.5°C
19.5°C
19.0°C
19.5°C
19.5°C
19.5°C
19.0°C
19.5°C
20.5°C
20.0°C
20.5°C
19.5°C
19.5°C
19.5°C
19.5°C
19.0°C
19.0°C
19.0°C
19.0°C
19.0°C
15.0°C
19.0°C
19.5°C
19.5°C
19.5°C



Readin
Sample

gs
Date

8/27/2001
8/27/2001
8/27/2001
8/27/2001
8/27/2001
8/27/2001
8/27/2001
8/27/2001
8/27/2001
8/28/2001
8/28/2001
8/28/2001
8/28/2001
8/28/2001
8/28/2001
8/28/2001
B/28/2001
8/28/2001
8/28/2001
8/28/2001
8/28/2001
8/28/2001
8/28/2001
8/2872001
8/28/2001
8/28/2001
8/28/2001
8/28/2001
8/28/2001
8/28/2001
8/28/2001
8/28/2001
8/28/2001
8/29/2001
8/29/2001
8/29/2001
8/29/2001
8/29/2001
8/29/2001
8/29/2001
8/29/2001
8/29/2001
8/29/2001
8/29/2001
8/29/2001
8/29/2001
8/29/2001
8/29/2001
8/29/2001
8/29/2001

Time
15:36:06
16:36:06
17:36:06
18:36:06
19:36:086
20:36:06
21:36:06
22:36:06
23:36:06
00:36:06
01:36:06
02:36:06
03:36:06
04:36:06
05:36:06
06:36:06
07:36:06
08:36:06
09:36:06
10:36:06
11:36:06
12:36:06
13:36:06
14:36:06
15:36:06
16:36:06
17:36:06
18:36:06
19:36:06
20:36:06
21:36:06
22:36:086
23:¢36:06
00:36:06
01:36:06
02:36:08
03:36:06
04:36:06
05:36:086
06:36:06
07:36:06
08:36:06
09:36:06
10:36:06
11:36:06
12:36:06
13:36:06
14:36:06
15:36:06
16:36:06

°F
66.2
66.2
66.2
£7.1
66.2
67.1
66.2
66.2
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
€8.0
68.0
€8.0
€68.0
68.0
68.0
£8.0
68.0
67.1
67.1
67.1
87.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1

°C
19.0
19.0
19.0
19.5
19.0
19.5
19.0
19.0
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
20.0
20.0
20.0
20.0
20.0
20.0
20.0
20.0
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.3
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5

Sample Date
51 8/29/2001
52 8/29/2001
53 B/29/2001
54 B/29/2001
55 8/29/2001
56 8/29/2001
57 8/29/2001
58 8/30/2001
59 8/30/2001
60 8/30/2001
61 B8/30/2001
62 8/30/2001
63 8/30/2001
64 8/30/2001
65 8/30/2001
66 8/30/2001
67 B8/30/2001
68 8/30/2001
69 B8/30/2001
70 8/30/2001
71 8/30/2001
72 8/30/2001
73 8/30/2001
74 8/30/2001
75 8/30/2001
76 8/30/2001
77 8/30/2001
78 8/30/2001
79 8/30/2001
80 8/30/2001
81 8/30/2001
82 B8/31/2001
83 8/31/2001
84 8/31/2001
85 8/31/2001
86 8/31/2001
87 8/31/2001
88 8/31/2001
89 8/31/2003%
90 8/31/2001
91 8/31/2001
92 8/31/2001
93 8/31/2001
94 8§/31/2001
95 8/31/2001
96 B/31/2001
97 8/31/2001
98 8/31/2001
99 8/31/2001

100 8/31/2001

Page: 2
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s e

e te 44 4o wa @

e e

°F
67.1
66.2
66.2
66.2
66.2
66.2

m
-~J
HE R R R R i i b e e R R R R R R R R R R R R R R R MMM NN RN WW LW

°c
19.5
19.0
19.0
19.0
19.0
19.0
18.5
18.5
18.5
18.5
18.5
18.5
19.0
12.0
19.0
19.0
19.0
18.0
19.0
19.5
19.5
19.5
19.5
18.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
15.5
19.5
1.5
19.5
19.5
159.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5




=]

-

nle

1
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
113
120
121
122
123
124
125
126
127
128
129
130
111

2
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150

Date
8/31/2001
8/31/2001
8/31/2001
8/31/2001
8/31/2001
9/1/2001
9/1/2001
9/1/2001
9/1/2001
9/1/2001
9/1/2001
9/1/2001
9/1/2001
9/1/2001
9/1/2001
9/1/2001
9/1/2001
8/1/2001
9/1/2001
9/1/2001
9/1/2001
9/1/2001
9/1/2001
9/1/2001
9/1/2001
9/1/2001
9/1/2001
9/1/2001
9/1/2001
9/2/2001
9/2/2001
9/2/2001
9/2/2001
9/2/2001
9/2/2001
9/2/2001
9/2/2001
9/2/2001
9/2/2001
9/2/2001
9/2/72001
9/2/2001
9/2/2001
9/2/2001
9/2/2001
9/2/2001
9/2/200%
$/2/2001
%/2/2001
9/2/2001

Time
19:36:06
20:36:06
21:36:06
22:36:06
23:36:06

00:36:06
01:36:06
02:36:08
03:36:06
04:36:06
05:36:06
06:36:06
07:36:06
08:36:06
09:36:06
10:36:086
11:36:06
12:36:06
13:36:06
14:36:06
15:36:06
16:36:06
17:36:06
18:36:06
19:36:06
20:36:08
21:36:06
22:36:06
23:36:06
00:36:06
01:36:06
02:36:06
03:36:06
04:36:06
05:36:06
06:36:06
07:36:06
08:36:06
09:36:06
10:36:06
11:36:06
12:36:086
13:36:06
14:36:06
15:36:06
16:36:06
17:36:06
18:36:06
19:36:06
20:36:06

°F
66.2
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
66.2
66.2
66.2
66.2
66.2
67.1
67.1
67.1
67.1
66.2
66.2
66.2
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1

o
19.0
19.5
19.5
19.5
19.5

19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.0
19.0
19.0
19.0
19.0
19.5
19.5
1%.5
19.5
19.0
19.0
19.0
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5

Sample Date
151 9/2/2001
152 9/2/2001
153 9/2/2001
154 9/3/2001
155 9/3/2001
156 9/3/2001

157 95/3/2001

158 9/3/2001

159 9/3/2001

160 9/3/2001

lel 9/3/2001

162 9/3/2001

163 9/3/2001

164 9/3/2001

165 9/3/2001

166 9/3/2001

167 9/3/2001

168 9/3/2001

169 9/3/2001

170 9/3/z2001

171 9/3/2001

172 9/3/2001

173 9/3/2001%

174 9/3/2001

175 §/3/2001

176 9/3/2001

177 9/3/2001

178 S/4/2001

179 9/4/2001

180 9/4/2001

181 9/4/2001

182 9/4/2001

183 9/4/2001

184 97472001

185 9/4/2001

186 9/4/2001

187 9/4/20601

188 9/4/2001

189 97472001

190 9/4/2001

191 9/4/2001

182 9/4/2001

193 9/4/2001

194 9/4/2001

195 9/4/2001
196 9/4/2001

197 9/4/2001

198 S/4/2001

199 9/4/2001
200 9/4/2001
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Time

21:36:06
22:36:06
23:36:06
00:36:06
01:36:06
02:36:06
03:36:06
04:36:06
05:36:06
06:36:06
07:36:06
08:36:06
09:36:06
10:36:06
11:36:06
12:36:06
13:36:06
14:36:06
15:36:06
16:36:06
17:36:06
18:36:06
19:36:06
20:36:06
21:36:06
22:36:06
23:36:06
00:36:06
01:36:06
02:36:06
03:36:06
04:36:06
05:36:06
06:36:06
07:36:06
08:36:06
09:36:06
10:36:06
11:36:06
12:36:06
13:36:06
14:36:06
15:36:06
16:36:06
17:36:06
18:36:06
19:36:06
20:36:06
21:36:06
22:36:06

66.2

66.2

67.1
67.1
67.1
67.1
67.1
67.1
66.2
67.1
67.1
68.0
68.0
68.0
68.9

18.5
19.5
18.5
19.0
19.0
19.0
19.0
19.0
19.0

19.0
19.0
19.0
19.0
19.5
19.5%
19.5
19.5
19.0
19.0
19.0
19.0
19.0
19.0
19.0
12.0
19.0
19.0
1¢.0
15.0
15.0
19.0
1%.0
18.0
19.5
19.0
19.0
19.5
19.5
19.5

20.0

20.5

°C



Sample
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247
248
249
250

Date
9/4/2001
9/5/2001
9/5/2001
9/5/2001
9/5/2001
9/5/2001
9/5/2001
9/5/2001
9/5/2001
9/5/2001
9/5/2001
9/5/2001
9/5/2001
9/5/2001
9/5/2001
9/5/2001
9/5/2001
9/5/2001
$/5/2001
9/5/2001
9/5/2001
9/5/2001
9/5/2001
9/5/2001
9/5/2001
9/6/2001
9/6/2001
9/6/2001
9/6/2001
9/6/2001
9/6/2001
9/6/2001
9/6/2001
9/6/2001
9/6/2001
9/6/2001
9/6/2001
9/6/2001
9/6/2001
9/6/2001
9/6/2001
9/6/2001
9/6/2001
9/6/2001
9/6/2001
9/6/2001
9/6/2001
9/6/2001
9/6/2001
9/7/2001

Time
23:36:06
00:36:06
01:36:06
02:36:06
03:36:06
04:36:06
05:36:06
06:36:06
07:36:06
08:36:08
09:36:06
10:36:06
11:36:06
12:36:06
13:36:06
14:36:06
15:36:06
16:36:06

L IR - W
J.l 20100

18:36:06
19:36:06
20:36:06
21:36:06
22:36:06
23:36:06
00:36:06
01:36:06
02:36:06
03:36:06
04:36:06
05:36:06
06:36:06
07:36:06
08:36:06
09:36:06
10:36:06
11:36:06
12:36:06
13:36:06
14:36:06
15:36:06
16:36:06
17:36:06
18:36:06
19:36:06
20:36:06
21:36:06
22:36:06
23:36:06
00:36:06

°F
68.9
68.9
68.9
68.9
68,9
68.9
68.0
68.0
68.0
68.0
68.0
68.0
68.9
68.9
68.9
68.9
68.9
68.9

e oo
DO.Z7

69.8
69.8
65.8
68.9
68.9
68.9
68.0
68.0
68.0
68.0
67.1
67.1
67.1
67.1
67.1
67.1
67.1
68.0
68.0
68.0
68.0
68.0
68.9
€68.9
68.9
68.9
£9.8
69.8
69.8
68.9
68.9

°C
20.5
20.5
20.5
20.5
20.5
20.5
20.0
20.0
20.0
20.0
20.0
20.0
20.5
20.5
20.5
20.5
20.5
20.5
20.5
21.0
21.0
21.0
20.5
20.5
20.5
20.0
20.0
20.0
20.0
19.5
13.5
19.5
19.5
19.5
19.5
19.5
20.0
20.0
20.0
20.0
20.0

20.5

20.5
20.5
20.%
21.0
21.0
21.0
20.5
20.5

Page:

Sample Date
251 9/7/2001
252 9/7/2001
253 9/7/2001
254 9/7/2001
255 9/7/2001
256 9/7/2001
257 9/7/2001
258 9/7/2001
259 9/7/2001
260 9/7/2001
261 9/7/2001
262 9/7/2001
263 9/7/2001
264 9/7/2001
265 9/7/2001
266 9/7/2001
267 9/7/2001
268 9/7/2001
265 9/7/2001
270 9/7/2001
271 9/7/2001
272 9/7/2001
273 9/7/2001
274 9/8/2001
275 9/8/2001
276 9/8/2001
277 9/8/2001
278 9/8/2001
279 9/8/2001
280 9/8/2001
281 9/8/2001
282 9/8/2001
283 9/8/2001
284 9/8/2001
285 9/8/2001
286 9/8/2001
287 19/8/2001
288 9/8/2001
289 9/8/2001
290 9/8/2001
291 9/8/2001
292 9/8/2001
293 9/8/2001
294 9/8/2001
295 9/8/2001
296 9/8/2001
297 9/8/2001
298 9/9/2001
299 9/9/2001
300 9/9/2001

4

R-14

0l:36:
02:36:
03:36:
04:36:
05:36:
06:36:
07:36:
08:36:
09:36:
10:36:
11:36:
12:36:
13:36:
14:36:
15:36:
16:36:
17:36:
18:36;

. Y
4.7 203

20:36:06
21:36:06
22:36:06
23:36:
00:36:
01:36:
02:36:
03:36:06
04:36:
05:36:
06:36:
07:36:
08:36;:
09:36:
10:36:
11:36:
12:36:
13:36:
14:36:
15:36:
16:36:
17:36:
18:36:
19:36:
20:36:
21:36:
22:36:
23:36:
00:36:
01:36:
02:36:

06
06
06
06

ne
va

68.9
68.5
68.0
68.0
68.0
68.0
68.0
68.0
68.0
68.0
68.9
69.8
70.7
70.7
69.8
68.9
68.9
68.0

ro n
VO .. U

68.0
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1

°F
20.5
20.5
20.0
20.0

20. 0
20.0

19.5

°eC



BE-15

g nvole Date Time °F °C Sample Date Time °F °C
1 9/9/2001 03:36:06 67.1 19.5 351 9/11/2001 (05:36:06 67.1 19.5
302 9/9/2001 04:36:06 67.1 19.5 352 9/11/2001 06:36:06 67.1 19.5
303 9/9/2001 05:36:06 67.1 18.5 353 9/11/2001 07:36:06 67.1 19.5
304 9/9/2001 06:36:06 67.1 19.5 354 9/11/2001 08:36:06 67.1 19.5
305 9/9/2001 07:36:06 67.1 19.5 355 9/11/2001 09:36:06 67.1 19.5
306 9/9/2001 08:36:06 67.1 19.5 356 9/11/2001 10:36:06 67.1 19.5
307 9/9/2001 0%:36:06 67,1 19.5 357 9/11/2001 11:36:06 67.1 19.5
308 9/9/2001 10:36:06 67.1 19.5 358 9/11/2001 12:36:06 67.1 19.5
309 9/9/2001 11:36:06 67.1 19.5 359 9/11/2001 13:36:06 67.1 19.5
310 9/9/2001 12:36:06 67.1 19.5 360 9/11/2001 14:36:06 66.2 19.0
311 9/9/2001 13:36:06 67.1 19.5 361 9/11/2001 15:36:06 66.2 18.0
312 9/9/2001 14:36:06 68.0 20.0 362 95/11/2001 16:36:06 66.2 19.0
313 9/9/2001 15:36:06 67.1 19.5 363 5/11/2001 17:36:06 66.2 19.0
314 9/9/2001 16:36:06 68.0 20.0 364 9/11/2001 18:36:06 66.2 19.0
315 9/9/2001 17:36:06 67.1 19.5 365 9/11/2001 19:36:06 66.2 19.0
316 9/9/2001 18:36:06 6£7.1 19.5 366 9/11/2001 20:36:06 66.2 19.0
317 9/9/2001 19:36:06 67.1 19.5 367 9/11/2001 21:36:06 66.2 19.0
318 9/9/2001 20:36:06 67.1 19.5 368 971172001 22:36:06 66.2 19.0
319 9/9/2001 21:36:06 67.1 19.5 369 9/11/2001 23:36:06 66.2 19.0
320 9/9/2001 22:36:06 67.1 19.5 370 9/12/2001 00:36:06 66.2 19.0
321 9/9/2001 23:36:06 67.1 19.5 371 9/12/2001 01:36:06 66.2 19.0
322 9/10/2001 00:36:06 67.1 19.5 372 9/12/2001 02:36:06 66.2 19.0
323 9/10/2001 01:36:06 67.1 19.5 373 9/12/2001 03:36:06 66.2 19.0
32¢ 9/10/2001 02:36:06 67.1 19.5 374 9/12/2001 04:36:06 66.2 19.0
325 9/10/2001 03:36:06 67.1 19.5 375 9/12/72001 05:36:06 66.2 19.0
326 9/10/2001 04:36:06 67.1 19.5 376 9/12/2001 06:36:06 66.2 19.0
327 9/10/2001 05:36:06 67.1 19.5 377 971272001 07:36:06 66.2 19.0
328 9/10/2001 06:36:08 67.1 19.5 378 9/12/2001 08:36:06 66.2 19.0
329 9/106/2001 07:36:06 68.0 20.0 379 9/12/2001 09:36:06 66.2 19.0
330 971072001 08:36:06 67.1 19.5 380 971272001 10:36:06 67.1 19.5
231 9/10/2001 09:36:06 67.1 15.5 38t 9/12/2001 11:36:06 67.1 19.5
! 9/10/2001 10:36:06 68.0 20.0 382 9/12/2001 12:36:06 67.1 19.5
333 9/10/2001 11:36:06 68.0 20.C 383 9/12/2001 13:36:06 66.2 19.0
334 9/10/2001 12:36:06 68.0 20.0 384 9/12/2001 14:36:06 66.2 19.0
335 9/10/2001 13:36:06 68.0 20.0 385 971272001 15:36:06 66.2 19.0
336 9/10/2001 14:36:06 67.1 19.5 386 9/12/2001 16:36:06 66.2 19.0
337 9/10/2001 15:36:06 67.1 19.5 387 9/12/200% 17:36:06 66.2 19.0
338 9/10/2001 16:36:06 67.1 19.5 388 9/12/2001 18:36:06 65.3 18.5
339 9/10/2001 17:36:086 67.1 19.5 389 9/12/2001 19:36:06 66.2 19.0
340 9/10/72001 18:36:06 67.1 18.5 390 9/12/2001 20:36:06 66.2 19.0
341 9/10/2001 19:36:06 67.1 19.5 39Fr S/12/2001 21:36:06 66.2 19.0
342 9/10/2001 20:36:06 67.1 19.5 392 9/12/2001 22:36:06 66.2 19.0
343 9/10/2001 21:36:06 67.1 19.5 393 9/12/2001 23:36:06 66.2 19.0
344 9/10/2001 22:36:06 66.2 19.0 394 9/13/2001 00:36:06 66.2 19.0
345 9/10/2001 23:36:06 66.2 19.0 395 9/13/2001 01:36:06 66.2 19.0
346 9/11/2001 00:36:06 67.1 19.5 386 9/13/2001 02:36:06 66.2 19.0
347 9/11/2001 01:36:06 67.1 19.5 397 ©/13/2001 03:36:06 66.2 19.0
348 9/11/2001 02:36:06 67.1 19.5 398 9/13/2001 04:36:06 66.2 19.0
343 9/11/2001 03:36:06 67.1 19.5 3%9 9/13/2001 05:36:06 66.2 19.0
350 9/11/2001 04:36:06 67.1 19.5 400 9/13/2001 06:36:06 66.2 19.0
Page: 5



Sample
401
402
403
404
405
406
407
408
409
410
411
412
413
414
415
416
417
418
4139
420
421
422
423
424
425
426
427
428
429
430
431
432
433
434
435
436
437
438
439
440
441
442
443
444
445
446
447
448
449
450

Date
9/13/2001
9/13/2001
9/13/2001
9/13/2001
9/13/2001
9/13/2001
9/13/2001
9/13/2001
9/13/2001
9/13/2001
9/13/2001
9/13/2001
9/13/2001
9/13/2001
9/13/2001
9/13/2001
9/13/2001
9/14/2001
9/1472001
9/14/2001
971472001
9/14/2001
9/14/2001
9/14/2001
9/14/2001
9/14/2001
971472001
9/14/2001
9/14/2001
9/14/2001
9/14/2001
9/14/2001
9/14/2001
9/14/2001
9/14/2001
9/14/2001
9/14/2001
9/14/2001
9/14/2001
9/14/2001
9/14/2001
9/15/2001
9/15/2001
9/15/2001
9/15/2001
9/15/2001
9/15/2001
9/15/2001
9/15/2001
9/15/2001

Time
07:36:06
08:36:06
05:36:06
10:36:06
11:36:06
12:36:06
13:36:06
14:36:06
15:36:06
16:36:06
17:36:06
18:36:06
19:36:06
20:36:086
21:36:06
22:36:06
23:36:06
00:36:06
0l:36:06
02:36:06
03:36:06
04:36:06
05:36:06
06:36:06
07:36:06
08:36:006
09:36:06
10:36:06
1i:36:06
12:36:06
13:36:06
14:36:06
15:36:06
16:36:06
17:36:06
18:36:06
19:36:06
20:36:06
21:36:06
22:36:06
23:36:06
00:36:06
01:36:06
02:36:06
03:36:086
04:36:06
05:36:06
06:36:06
07:36:06
08:36:06

°F
66.2
66,2
66.2
66.2
66.2
67.1
67.1
67.1
66.2
66.2
66.2
66.2
66.2
66.2
66.2
66.2
66.2
66.2
66.2
66.2
67.1
67.1
67.1
67.1
66.2
66.2
66.2
66.2
66.2
66.2
66.2
66.2
66.2
66.2
66.2
67.1
67.1
67.1
67.1
67.1
67.1
67.1
£6.2
66.2
6.2
66.2
66.2
65.3
65.3
65.3

°C
19.0
19.0
19.0
19.0
19.0
19.5
19.5
19.5
15.0
19.0
15.0
19.0
19.0
19.0
19.0
19.G
19.0
19.0
19.0
19.0
19.5
19.5
19.5
19.5
19.0
19.0
19.0
19.0
19.0
19.0
15.0
19.0
19.0
19.0
19.0
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.0
19.0
19.0
19.0
19.0
18.5
18.5
18.5

Page:

Sample Date

451 9/15/2001
452 9/15/2001
453 9/15/2001
454 9/15/2001
455 971572001
456 9/15/2001
457 9/15/2001
458 9/15/2001
459 9/15/2001
460 9/15/2001
461 9/15/2001
462 8/15/2001
463 9/15/2001
464 9/15/2001
465 §/15/2001
466 9/16/2001
467 9/16/2001
468 9/16/2001
469 9/16/2001
470 9/16/2001
471 9/16/2001
472 9/16/2001
473 9/16/2001
474 9/16/2001
475 9/16/2001
476 9/16/2001
477 9/16/2001
478 9/16/2001
479 9/16/2001
480 9/16/2001
481 9/16/2001
482 9/16/2001
483 9/16/2001
484 9/16/2001
485 9/16/2001
486 9/16/2001
487 9/16/2001
488 9/16/2001
489 9/16/2001
490 9/17/2001
491 9/17/2001
492 9/17/2001
493 9/17/2001
494 9/17/2001
495  9/17/2001
496 9/17/2001
497 9/17/2001
498 9/17/2001
499 9/17/2001
500 9/17/2001
6

B-16

Time

09:36:
10:36:
11:36:
12:36:
13:36:
14:36:
15:36:
16:36:
17:36:
18:36:
19:36:
20:36:
2%1:36:
22:36:
23:36:
00:36:
0l:36:
02:36:
03:36:
04:36:
05:36:
06:36:
G7:36:
08:36:
09:36:
10:36:
11:36:
12:36:
13:36;
14:36:
15:36:
16:36:
17:36:
18:36:
19:36:
20:36:
21:36:
22:36:
23:36:
00:36:
01:36:
02:36:
03:36:
04:36:
05:36:
06:36:
07:36:
08:36:
09:36:
10:36:

ce
06
191
06
(o]
06
06

oF
65.3
66.2
66.2
67.1

66.2

°C
18.5
1%.0
19.0
19.0
19.5
19.5
13.5
19.5
19.5
19.5
19.5
19.5
19.5
19.0
19.0
19.0
19.0
19.0
19.0
18.5
18.5
18.5
18.5
18.5
18.5
19.0
19.0
19.0
19.5
19.5
19.5
19.5
19.5
19.5
19.5
15.5
15.0
1%.0
19.0
19.0
19.0
15.0
19.0
19.0
18.5
18.5
18.5
18.5
18.5
19.0




S

wle
S
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
=21

2
533
534
535
536
537
538
539
540
541
542
543
544
545
548
547
548
549
550

Date
9/17/2001
9/17/2001
9/17/2001
9/17/2001
9/17/2001
9/17/2001
9/17/2001
9/17/2001
$/17/2001
9/17/2001
§/17/2001
8/17/2001
9/17/2001
9/18/2001
9/18/2001
9/18/2001
9/18/2001
9/18/2001
9/18/2001
9/18/2001
5/18/2001
9/18/2001
9/18/2001
9/18/2001
9/18/2001
9/18/2001
9/18/2001
g/18/2001
9/18/2001
9/18/2001
9/18/2001
9/18/2001
9/18/2001
9/18/2001
$/18/2001
9/18/2001
9/18/2001
9/19/2001
9/19/2001
9/19/2001
9/19/2001
9/19/2001
9/19/2001
9/19/2001
9/19/2001
9/19/2001
9/19/2001
9/19/2001
9/19/2001
9/19/2001

Time
11:36:06
12:36:06
13:36:06
14:36:06
15:36:06
16:36:06
17:36:06
18:36:06
15:36:06
20:36:08
21:36:06
22:36:06
23:36:06
00:36:06
D1:36:06
02:36:06
03:36:086
04:36:06
05:36:06
06:36:06
07:36:06
08:36:06
09:36:06
10:36:06
11:36:06
12:36:06
13:36:06
14:36:06
15:36:06
16:36:06
17:36:06
18:36:06
19:36:06
20:36:06
21:36:06
22:36:06
23:36:06
00:36:06
01:36:086
02:36:06
03:36:06
04:36:06
05:36:06
06:36:06
07:36:06
08:36:06
09:36:06
10:36:06
11:36:086
12:36:06

°F
66.2
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
66.2
66.2
66.2
66.2
66.2
66.2
66.2
66.2
66.2
66.2
66.2
66.2
66.2
66.2
66,2
66.2
66.2
66.2
66.2
66.2
66.2
66.2
66.2
66.2
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1

°C
19.0
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
18.5
19.0
19.0
1%.0
19.0
1%.0
15.0
19.0
19.0
1%9.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
1%.0
19.0
19.0
19.5
19.5
18.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5

Page:

Sample Date

551 9/19/2001
552 9/19/2001
553 9/19/2001
554 9/19/2001
555 9/19/2001
556 9/19/2001
557 9/19/2001
568 9/19/2001
559 9/19/2001
560 9/19/2001
561 9/19/2001
562 9/20/2001
563 9/20/2001
564 97/20/2001
565 $/20/2001
566 $/20/2001
567 $/20/2001
568 §/20/2001
569 9/20/2001
570 9$/20/2001
571 9/20/2001
572 9/20/2001
573 9/20/2001
574 9/20/2001
575 9/20/2001
576 9/20/2001
577 9/20/2001
578 9/20/2001
579 9/20/2001
580 9/20/2001
581 9/20/2001
582 9/20/2001
583 9/20/2001
584 9/20/2001
585 9/20/2001
586 9/21/2001
587 9/21/2001
588 9/21/2001
589 9/21/2001
590 9/21/2001
591 9/21/2001
592 9/21/2001
593 9/21/2001
594 9/21/2001
595 9/21/2001
596 9/21/2001
597 9/21/2001
598 9/21/2001
599 9/21/2001
7

B-17

Time
13:36:06
14:36:06
15:36:06
16:36:06
17:36:06
18:36:06
19:36:06
20:36:06
21:36:06
22:36:06
23:36:06
00:36:06
01:36:06
02:36:06
03:36:06
04:36:06
05:36:06
06:36:06
07:36:06
08:36:06
09:36:06
10:36:06
11:36:06
12:36:06
13:36:06
14:36:06
15:36:06
16:36:06
17:36:06
18:36:06
19:36:06
20:36:06
21:36:086
22:36:06
23:36:06
00:36:06
01:36:06
02:36:06
03:36:06
04:36:06
05:36:06
06+36:06
07:36:06
08:36:06
0%9:36:06
10:36:06
11:36:06
12:36:06
13:36:06

°F
67.1
67.1
67.1
66.2
66.2
66.2
66.2
€6.2
66.2
66.2
66.2
66.2
66.2
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
67.1
68.0
68.0
68.0
€68.0
68.0
68.0
68.0
67.1
67.1
67.1
67.1

°c
19.5
19.5
19.5
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.0
19.5
18.5
19.5
19.5
15.5
19.5
15.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
19.5
i9.5
19.5
19.5
20.0
20.0
20.0
20.0
20.0
20.0
20.0
19.5
19.5
19.5
19.5



)

o 20 S+ ¥

26.5

7005768 #25 (25 days, 0 hours)/( one hour)

25.1

L

76

151

226

Samples

301

Limits
22°C
18°C



AQUA SURVEY, INC.

CULTURE LABORATORY RECEIVING FORM

RECEIVING LOG # _a/~ 033 DATE: Lf2)/0/
SHIPPING CARRIER:__ 0/5 _ Greon d CARRIERLOG # _as/4
SPECIES: £ Lodda NUMBER SHIPPED: 2000 -
LIVESTOCK SOURCE/SHIPPER: Cocotine Bo Seps /u{

SHIPPER INVOICE #: /A PACKER'S NAME: /4
ASI ORDER REF. DATE: é//z,/o / ASI REF. INITIALS: _ "/

AGE/CHARACTERISTICS: __ ado /45

TAXONOMIC VERIFICATION LOG #: /l// /4 DATE:_/,Vﬁ

RECEIVING/WATER QUALITY PARAMETERS

D.O: e TEMP: 03.8C NH/NO,; K ¥K

SALINITY/HARDNESS: * ALK; * pH: »
WATER - CLEAR/CLOUDY CONTAINER SIZE/NUMBER: 51,/9,4.._ 3 / 20
# OF BLUE ICE®: /@/ TYPE OF PACKING: bhox

OBSERVATION/CONDITION OF LIVESTOCK: / Cont ;4'/: e wis most //

//ff—t:/ (-‘-'" 74-"{‘0) ot o/f:sc./c{é'c/. ‘71{ /eJ/ [ ‘j,?/e’;/f',)/
be. //4// S Q\Aiﬁwl ia 90:\

-3

RECEIVING TECH. INIT.: C D SUPERVISORS'S INIT . Cr)




2 nChayu G LaoT | S : CA __NAB.._ 35ICA. . . 'PLY . .. PAN1 Tel:t . _ 4585

2700 YORK ROAD Fax: 336-584-3399
IF ABLE YO BURLINGTON, NC 27215-3398
PAYING OFFICE ON RECEIPT OF
MERCHANDISE.
ACCOUNTS PAYABLE SHIP TO: 8 CHRIS DOYLE
AQUA SURVEY AQUA SURVEY INC
499 POINT BREEZE RD 469 POINT BREEZE RD
FLEMINGTON NJ 08822 FLEMINGTON NJ 08822-4717

oL

06/i9/01

8

1830875

20

20

CE 141650
CE 141672

LAG9-REDWORMS
RIGHT QTY
L399B-MAGIC WORM FOOD

EACH




AQUA SURVEY, INC.

1S ON_FO

DATE: Z/Z/O /

TEST JOB{: R1-403 crrent: 7 OC
TEST LOCATION: IN-1aB [ ¥ ] FIELD [ 1
TEST SPECIES: £ Lfoet ok '

TOTAL NUMBER ORGANISMS TRANSFERRED: [fot

AQUA SURVEY, INC. CULTURE LAB INVESTIGATORS: __ C D

A. ORGANISMS |
1. ASTI CULTURE/HOLDING UNIT: o e Z:nch
2. RECEIVING LOG #: K -023 Coriline Ao 5“,".’/4,1
3. CULTURE 10G #: __ /- 0S50S

4. AGE/SIZE INFORMATTON: ad. (15

B. HowpiNg [ X ] CULTURE [ ] WATER PARAMETERS

1. TEMPERATURE: 22.0°C

2.  SALINITY: /A

3. WATER SOURCE: /A (1

C. S & FE

i. LIVESTOCK RELINQUISHMENT DATE: /LY
TIME: [030 LS
BY: D

2. LIVESTOCK RECEIVING DATE: y7/0/
TIME: (030 by
BY: }/f

3. ':CULTURE SUPERVISOR OR SENIOR TECH. INITIALS: CD
REMARKS: @ Lo S imS be /c/ r /4/ ‘c/u,*._,.,-./e(j ,/e"/ﬂusf/

J/
7/0,1‘45;”/ Mr‘)(jﬂ/e, .




Control Chart of LC50 Values for E. foetida Using KCI

)

3
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X
x
4
X
b 4
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x
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-

X
—%
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>3
3
-3
>
- 3
3

-2

3

0 L T T T T T T T T T ¥ T ¥ T T

12 3 4 5 6 7 8 9 10 11 12 13 14 15
Test No. (10/1996 - 7/2001)

F—- Series1 —8— Series2 —a— Series3 —— Series4

16

17

18

19 20



CT-TOX: BINOMIAL, MOVING AVERAGE, PROBIT, AND SPEARMAN METHODS

SPEARMAN-KARBER

TRIM: 00%

LC50: 7.071
95% CONFIDENCE LIMITS
ARE UNRELIABLE.

CONC. NUMBER NUMBER PERCENT BINOMIAL
EXPOSED DEAD DEAD  PROB.(%)

125 30, 0. 00 9313D-07
250 30. 0. 00 .9313D-07
500 30. O 00 .9313D-07
1000 30. 30. 10000 .9313D-07
2000  30. 30. 100.00 .9313D-07

THE BINOMIAL TEST SHOWS THAT 5.00 AND 10.00 CAN BE USED AS STATISTICALLY
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE
LEVEL ASSOCIATED WITH THESE LIMITS IS 100.0000 PERCENT.

AN APPROXIMATE LC50 FOR THIS DATASET IS 7.071

WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT
WHICH THE PERCENT DEAD IS BETWEEN 0 AND 100, NEITHER
THE MOVING AVERAGE NOR THE PRCBIT METHOD CAN GIVE
ANY STATISCALLY SOUND RESULTS.

DATE: 6/28/01 TEST NUMBER: DURATION: 7 days
SAMPLE: KCt SPECIES: E. foctida

METHOD LC50 CONFIDENCE LIMITS
LOWER UPPER SPAN
BINOMIAL  7.071 5.000 10.000 3.000

MAALA kkkkkkk HRERNKE KEkREEE  wRkkkEk
PROBH' ek gk kkkkEkE RdkRkkRE FREREXX

SPEARMAN 7071 XEFRAER REFEEEE ERERERX

*%ex = LIMIT DOES NOT EXIST




CT-TOX: BINOMIAL, MOVING AVERAGE, PROBIT, AND SPEARMAN METHODS

SPEARMAN-KARBER

TRIM: 1.67%
LC50: 6.622
95% LOWER CONFIDENCE: 6.111
95% UPPER CONFIDENCE: 7.176
CONC. NUMBER NUMBER  PERCENT BINCMIAL
ppt EXPOSED DEAD DEAD PROB. (%)
1.25 30. 1. 3.33 .2887D-05
2.50 30. 0. .00 .93130-07
5.00 30. 3. 10.00 .4215p-03
10.00 30. 30. 100,00 .93130-07
20,00 30. 30, 100.00 .9313p-07
THE BINOMIAL TEST SHOWS THAT 5.00 AND  10.00 CAN BE USED AS STATISTICALLY

SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE
LEVEL ASSQOCIATED WITH THESE LIMITS IS 99.9996 PERCENT,
AN APPROXIMATE LC50 FOR THIS DATA SET IS 6.550

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

RESULTS USING MOVING AVERAGE
SPAN 6 LCc50  95% CONFIDENCE LIMIT
4 040 6.16 5.13 7.52

Wkkkk® RESULTS CALCULATED BY PROBIT METHOD
ITERATIONS G H GOODNESS OF FIT
1 61.347 235.78 .00

A PROBABILITY OF 0 MEANS LESS THAN 0.001

SLOPE = 5.62
95% CONFIDENCE LEMITS: -38.43 AND  49.67

LC50= 6.18
95% CONFIDENCE LIMITS: O AND + INFINITY

LC1 = 2.38
95X CONFIDENCE LIMITS: © AND + INFINITY

TEST NUMBER: SRT 21-2 DURATION:
SPECIES: E. foetida

DATE: 6/28/01
SAMPLE: KCI

14 Days

METHOD 1.C50 CONFIDENCE LIMITS kb_
LOWER UPPER  SPAN J k-.;;
BINOMIAL 6.550 5.000  10.000 5.000 )( \DDO 'JCD G A\res—
MAA 6.158 5.131 7.519 2.387
PROBIT 6. 17? o g e e ok dedede ko sk doddededede e
SPEARMAN 6.622 6.111 7.176

1,065 /‘_)(? v

NOTE: MORTALITY PROPORTIONS WERE NOT MONOTONICALLY INCREASING.
ADJUSTMENTS WERE MADE PRIOR TO SPEARMAN-KARBER ESTIMATION.

wkx* = LIMIT DOES NOT EXIST q /| L/ Di




ACUTE 14 DAY STANDARD REFERENCE TOXICANT

Stock and Treatments Preparation Sheet
¥*** ALL UNITS ARE MG/L UNLESS OTHERWISE SPECIFIED****

Source of Dilution Water: DI .9 Species: @rL terrestris
Date: {9/7}/01 Location: AST Flemington, NJ
TOXICANT: Potassium chloride Source/Lot No.: [909A0

Prepare Stock Solution (mg/L) by adding
50 g to 500 ml volumetric flask with DI water

E. foetida L. terrestis
Conc. ppm~ ml Stock solution ml of Stock solution Total Volume, m!
0 0 0 Hydration volume
1250 2.5 6.25 Jé’
2500 50 125
5000 10.0 | 25.0
10000 20.0 50.0
20000 "~ 400 | 100.0

-

Each volume of stock solution is added as part of total hydration water, which is then added to 200
g dry weight of artificial soil for each E. foetida replicate, and 500 g dry weight of artificial soil for
L. terrestis replicate.

Prepared by jw(



AQUA SURVEY, INC.

EARTHWORM LIVE COUNT
Start Date: %/ 7'5; / il
Start Time: J4°°
Sample ID Rep DAY
0 7 14
Control 1 " I/ {6
2 | p /0 o
3 i P (0
EH (AL ')’tq Sﬁ\‘b XX XX
[%25D,,, 1 1 Vi i A
7
z V) I \0
3 4 i \©
pH . XK x
25 00 g f /i U \0
T | 4 \D

Day0: g/l

Day I:
Day 2:
Day 3:
Dayl4:
Day 5:
Day &:
Day 7.

Day 8:

Day 9:

| Day 10:
Day 11:
Day 12:
Day 13:

Day 14:

Notes:




AQUA SURVEY, INC.

CULTURE LABORATORY RECEIVING FORM

RECEIVINGLOG # _ /= 023 DATE: L/2)/of
SHIPPING CARRIER:___UFS G d CARRIERLOG # _as/4
SPECIES: £ Lolda ' NUMBER SHIPPED: 2000+
LIVESTOCK SOURCE/SHIFPER: Crvstine Bia S%//u\

SHIPPER INVOICE #: 2214 PACKER'S NAME: /4
ASI ORDER REF. DATE: 5//%/0 / ASI REF. INITIALS: __ '/

AGE/CHARACTERISTICS: _ & de /45

TAXONOMIC VERIFICATIONLOG #: _a/ /4 DATE:_ #/4

RECEIVING/WATER QUALITY PARAMETERS

D.O: - TEMP: ~3.5 [ NH/NO, K%
SALINITY/HARDNESS: * ALK: + pH: »
WATER - CLEAR/CLOUDY CONTAINER SIZE/NUMBER: ke o3 / 2
# OF BLUE ICE®: fd . TYPE OF PACKING: box

-

OBSERVATION/CONDITION OF LIVESTOCK: ___/_Gundunes wris wmustly
J/é’t-c/ (ﬂn ’4’,4) . chSC./ Jec/ ‘71(_ /es/ tre 4,44(,'/—:',)/

Af’t / ,/A/l/
RECEIVING TECH. INIT C D SUPERVISORS'S INIT.: _(:D




PACKING LIST

P, G OFFICE CE
MERCHANDISE.

ACCOUNTS PAYABLE

AQUA SURVEY

499 POINT BREEZE RD
FLEMINGTON NJ 08822

A | LE YO

} )

FROM: CAROLINA BIOLOGICAL SUPPLY COMPANY
2700 YORK ROAD
BURLINGTON, NC 27215-3398

SHIF TO: 8

Tel: 800-334-5551
Fax:336-584-3399

CHRIS DOYLE

AQUA SURVEY INC

469 POINT BREEZE RD
FLEMINGTON NJ 088224717

06719/01

CE 141650
1 CE 141672

L409-REDWORMS
RIGHT QTY
1.399B-MAGIC WORM FOOD




AQUA SURVEY, INC.

CUFTURELABORATORY
15 Day - General Species Status Log _

Species: £ [éejf‘cjci Dates: 6-/2//0/ -
Receiving [ ¥ ] Culture[ ] Log# 2/— 023 Initial Stock @: 000+
Testlob#:  _A/-270 Client _70L Food Type:  _feyie tvuem,
- Date Day Number 'I'cngO NH,NO, pH — Sal/Hardness Alkalinity Mortality Remarkw/Tnitials
et | oot /- (099 = | = | @ [Hu..20
7 R i e? il = L T Meded s <
e | > |-/ ~ — — 1 = |Ad_ D
U2y 4 220t/ _ __'/__ _ _ _ _ |Muisteed C/gn,«_s
Vs 5 ZZ-o"C/_, _/- _ _ . _ fed Tops N
P I 2V P I I I e

T X7 R |4 N
&:/27 a. ZZOC//_ ’/__ B : i _ 7000+ Ao ﬁsf-{'z
Q/gy / fomeine d CMLA&‘Q‘%

9

10

11

12

13

14

15
D sl P

O Omg, Cundcnts (uﬁ 20) JJ5¢.¢./J¢J JVC— J—o u..,/.LI 1
(\9 /'/d /C/ /A~ o -7//;/5 w/ v _5-1 /E’L/MO-S_S C//ﬂ/ a/.,s,LECf )

R-70

4 e /



AQUA SURVEY, INC.

CULTURE IAB DISTRIBUTION FORM

DATE: J,f/z I{’/c) /

TEST JOB#: SAET CLIENT: T bivns€
TEST LOCATION: IN-LAB [ ¥ ] FIELD [ 1

TEST SPECIES: £. 7/06// Ja_

ED ¢ /(Ffor

AQUA SURVEY, INC. CULTURE LAB INVESTIGATORS: QE>

T NUMBER ORGANISMS

e e Ao AW W bl e

{
v
3
¥
§

A. ORGANISMS

1. ASI CULTURE/HOLDING UNIT: (O wscrm Mync beS

2. RECEIVING LOG #: Al -0z 3 Oooline A 5;,,7/4

3. CULTURE LOG #: _ Al - 036/

4. AGE/SIZE INFORMATION: ad /43

B. HOLDING [)/ ] CULTURE [ ] WATER PARAMETERS

1. TEMPERATURE: 22 0%
2.  SALINITY: _ - “ /A

' /
3. WATER SOURCE: /I//’/A' @

C. TRANSFER CUSTODY & TRANSFER
1. LIVESTOCK RELINQUISHMENT DATE: Ll

TIME: 3,5 55
BY: ars)
2. LIVESTOCK RECEIVING DATE: 2%
TIME: Y35 48
BY: ;ﬁ‘
4. CULTURE SUPERVISOR OR SENIOR TECH. INITIALS: _C/2
REMARKS: i (D/7/5 /(/ i /A/ ;.,/J‘WJZ((////(Q% At 55,

L



APPENDIX C

Chains of Custody
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Distribution: Original plus one accompanies shivment (white and vellow); copv to coordinator field files (pink)

- ) Ship To Address: ATTN: RECEIVING LAB, 1810 N. 12th St., Toledo, OH 43624-1304; Voice (419) 241-7175, Fax (419) 241-1808 (
40(‘1 q J Sent From: O Corporate O Plymouth O Pittsburgh 0 Other 3 8 6 5 2 Page ’ of
Project No.: ’%—15&[_}" }24 Client: / £ / Parameters
i N . Ceant oo iy 13/ .
. T * T ,’ g, e "'Z-'J
Project Mgr.: Sampler’s Name 'jq L\’ _# k 8 & £/5
A S — t
Phone No. Sampler’s Signature ( éz ‘#&/ / Z’d G ‘.? 3
. R
Item Sanlgnle Date Time /4 Sample 4 k) g 3
No. LD. Sampled | Sampled | Type Matrix Location <] L [X Lab # “
B~ Id/ 16~ p -
ETF B 205 | oot Gt cind %
Cort] LB CW}@S_} NM7s{ Lorgadh/ l
2
70130
6
7
8
9
10
{\t]em Relinquished By: Date / Time | Received By: afe  / Time LAB USE ONLY
o. b
. ; G5 ) 0 2o Were samples delivered Dinperson [ by courier
(M 7/ q/ o] lbg} Ivn V’{\{ “ Were samples preserved Oinfield Oinlab ON/A
Item, ,Rélinquished By: / Date / Time | Received By: Date / Time Temp of samples °C
No. ' Did samples arrive intact and sealed? Oyes Ono ON/A
Were proper containers used? Oyes Ono
ltem | Relinquished By: Date / Time | Received By: Date / Time Was container labeled properly for contents? Oyes Ono
No. Were samples packaged properly for type of material? DO yes Ono
Was shipping label completed properly per regulations?
{49 CFR 170, etc.) Oyes Ono
; H . i Ti i T Dak Ti
%\‘Jec:.n Relinquished By: Date  / ime | Received By ate/ rme Comments: TAT
Rev. 4/99
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Shipped Via: T¢ D &r # of Shipping Containers: |
Type of Shipping Container: Custody Seal: Condition of Shipping Containers:
{ oo \er Present X Absent—X- Acceptable X Unacceptable
Broken
AST# Sample ID Type of Number of | Condition of | Temp. Ice + Type of
i — Container Containers Samples *C Sample *
L ondol |cowtot  |RL | A |7 T | S
2. '
3.
4,
5,
6.
7.
8.
9.
10.

NOTES: (Discrepancies Between Sample Label and COC Record)
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I. ’-7 . \) e 1! o1 /f3°
N 1
2.
3.
4.
5.
6.
7.
8.
9.
10.
* ‘ 1- +
5= Sail A= Acceptable I=1Ice
SD= Sediment U= Unusable or Contaminated B=Blue Ice
SL= Sludge D= Dry Ice
W= Water c-2 N= None

E= Effluent
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NSWC Crane Rockeye Toxicity Report
Bioremediation Facility May 2002
Revision 0

APPENDIX C

Pathogen Testing Results for Windrow S$-204,
Pure Earth Environmental Lab, Inc.



PURE EARTH ENVIRONMENTAL LAB., INC.
7184 North Park Drive
Pennsauken, NJ 08110
Phone: (856) 486-1177
FAX: (856) 486-0005

LABORATORY

Toltest, Inc.

1915 N. 12TH ST.

PO BOX 2186

TOLEDO OH 43603-2186

(419) 241-7175

FECAL COLI/BIOSOLIDS
FECAL COLIFORM/GRAM SOLID <2.418

Method:

40 CFR PART 503;

18TH ED STANDARD METHOQODS
9221E.1, 5221 C

Allowable Limits:
<1000 MPN/g TOTAL DRY
WEIGHT

TOTAL SOLIDS % DRY WEIGHT 82.7

T.J. Paggon JR., PH.D.
LABORATORY DIRECTCR

REPORT

Job Number: 01065196
Accession No.: 343231 ,
Date Collected 06/25/01
Date Received: 06/26/01
Toltest, Inc.

NSWC CRANE BIOFACILI
BIO-10/15-5204-3

MPN/g

REPORT AMMENDED
ANALYST

DATE

REASON o 01




PURE EARTH ENVIRONMENTAL LAB., INC.
7184 North Park Drive
Pennsauken, NJ 08110

Phone: (8568) 486-1177 T.J. Passon JR., PH.D,
FAX: (856) 486-0005 LABCRATORY DIRECTOR
LABORATORY REPORT
Job Number: 01065196
Toltest, Inc. Accesgion No.: 343231
1915 N. 12TH ST. Date Collected 06/25/01
PO BOX 2186 Date Received: 06/26/01
TOLEDO OH 43603-2186 Toltest, Inc.
: NSWC CRANE BIOFACILI
(419) 241-717%5 _ BIO-10/15-5204-3
SALMONELLA SP
SALMONELLA sp <0.097 MPN/4g

Method:
40 CFR PART 503; 18TH ED
STANDARD METHODS 9260D.1

Allowable Limits:
CLASS A NOT TO EXCEED
3 MPN/4g TOTAL DRY WEIGHT

Report Date/Time 07/27/01

ANALYST

DATE

REASON

R, . ¢ et st s e i s 1 4t r e e ———————cn:

REPORT AMMENDED

001

15:59:14

¥ia o
AR )




PURE EARTH ENVIRONMENTAL LAB., INC.
7184 North Park Drive
Pennsauken, NJ 08110
Phone: (856) 486-1177 T.J. Passon JR., PH.D,
FAX: (856} 486-0005 LABORATCRY DIRECTOR

LABORATORY REPORT

Job Number: 01065196

Toltest, Inc. Accegsion No.: 343232
1915 N. 12TH ST. Date Collected 06/25/01
PO BOX 2186 Date Received: 06/26/01
TOLEDO OH 43603-2186 Toltest, Inc.

NSWC CRANE BIOFACILI
{(419) 241-7175 A BIO-10/15-8204-5

FECAL COLI/BIOSOLIDS
FECAL COLIFORM/GRAM SOLID <2.460 MPN/g

Method:

40 CFR PART 503;

18TH ED STANDARD METHODS
9221E.1, 9221 C

Allowable Limite:
<1000 MPN/g TOTAL DRY
WEIGHT

TOTAL SOLIDS % DRY WEIGHT 81.3 %

REPORT AMMENDED
ANALYST j
DATE i e omer
REASON U :
o




PURE EARTH ENVIRONMENTAL LAB., INC.
7184 North Park Drive
Pennsauken, NJ 08110
Phone: (856) 486-1177 T.J. Passon JR., PH.D.

FAX: (856) 486-0005 LABORATORY DIRECTOR
LABORATORY REPORT

Job Number: 01065196

Toltest, Inc. Accession No.: 343232

1915 N. 12TH ST. Date Collected 06/25/01
PO BOX 2186 Date Received: 06/26/01
TOLEDO OH 43603-2186 Tcltest, Inc.
NSWC CRANE BIOFACILI
(419) 241-7175 ‘ BIO-10/15-58204-5
SALMONELLA SP
SALMONELLA sp <0.098 MPN/4g

Method:
40 CFR PART 503; 18TH ED
STANDARD METHODS 9260D.1

Allowable Limits:
CLASS A NOT TO EXCEED
3 MPN/4g TOTAL DRY WEIGHT

Report Date/Time 07/27/01 15:59:14

REPORT WTENDED
ANALYST e

oATE I 2 g

REASON s

4 4%




PURE EARTH ENVIRONMENTAL LAB., INC.
7184 North Park Drive
Penngauken, NJ 08110
Phone: (856) 486-1177
FAX: (856) 486-0005

LABORATORY

Toltest, Inc.

1915 N. 12TH ST.

PO BOX 2186

TOLEDO OH 43603-2186

(419) 241-717s

FECAL COLI/BIOSOLIDS
FECAL COLIFORM/GRAM SOLID <2.621

Method:

40 CFR PART 503;

18TH ED STANDARD METHODS
9221E.1, 9221 C

Allowable Limits:
<1000 MPN/g TOTAL DRY
WEIGHT

TOTAL SOLIDS % DRY WEIGHT 76.3

T.J. Passon JR., PH.D.
LABORATORY DIRECTOR

REPORT

Job Number: 01065196
Accession No.: 343233

Date Collected 06/25/01
Date Received: 06/26/01
Toltest, Inc.

NSWC CRANE BIOFACILIT
BIO-10/15-8204-7

MPN/g
%
REPORT AMMENDED
ANALYST -
DATE
REASON N

I'[V




PURE EARTH ENVIRONMENTAL LAB., INC.
7184 North Park Drive
Pennsauken, NJ 08110
Phone: {856) 486-1177
FAX: (856) 486-0005

LABORATORY

Toltest, Inc.

1915 N. 12TH ST.

PO BOX 2186

TOLEDO OH 43603-2186

(419) 241-7175

SALMONELLA SP
SALMONELLA 8p <0.105
Method:
40 CFR PART 503; 18TH ED
STANDARD METHODS 9260D.1

Allowable Limits:
CLASS A NOT TO EXCEED
3 MPN/4g TOTAL DRY WEIGHT

T.J. Passon JR., PH.D,
LABOCRATORY DIRECTOR

REPORT

Job Number: 01065196
Accession No.: 343233

Date Collected 06/25/01
Date Received: 06/26/01
Toltest, Inc.

NSWC CRANE BICFACILI
BIO-10/15-8204-7

MPN/4g

Report Date/Time 07/27/01 15:59:14

HEPORT AMNENDED

ANALYST e

DATE

REASON 5!\{100




PURE EARTH ENVIRONMMENTAL LAB., INC.
7184 North Park Drive
Pennsauken, NJ 08110
Phone: (856) 486-1177
FAX: (856) 486-0005

LABORATORY

Toltest, Inc.

1915 N. 12TH S8T.

PO BOX 2186

TOLEDO OH 43603-2186

(419) 241-7175

FECAL, COLI/BIOSOLIDS
FECAL COLIFORM/GRAM SOLID <2.463

Method:

40 CFR PART 503;

18TH ED STANDARD METHODS
92218.1, 5221 C

Allowable Limits:
<1000 MPN/g TOTAL DRY
WEIGHT

O S .. T T T

TOTAL SOLIDS % DRY WEIGHT 81.2

T.J. Passon JR., PH.D.
LABORATORY DIRECTOR

REPORT

Job Number: 01065126
Accesgsicn No.: 343234

Date Collected 06/25/01
Date Received: 06/26/01
Toltest, Inc.
NSWC CRANE BIOFACILI
BI0O-10/15-5204-9
MEN/g
%
7 REPORT AMMENDED
ANALYST

DATE  _JUL 272004
REASON

-J.\rf)(‘)
L] " -




PURE EARTH ENVIRONMENTAL LAB., INC.
7184 North Park Drive
Pennsauken, NJ 08110

Phone: (856) 486-1177 T.J. Pasgon JR., PH.D.
FAX: (856) 486-0005 LABORATORY DIRECTOR

LABORATORY REPORT

Job Number: 01065196

Toltest, Inc. Accession No.: 343234
1915 N. 12TH ST. Date Collected 06/25/01
PO BOX 2186 Date Received: 06/26/01
TOLEDO QOH 43603-2186 Toltest, Inc.

NSWC CRANE BIOFACILI
(419} 241-7175 BIO-10/15-8204-9

SALMONELLA SP
SALMONELLA sp <0.099 MPN/4g
Methed:
40 CFR PART 503; 18TH ED
STANDARD METHODS 9260D.1

Allowable Limits:
CLASS A NOT TO EXCEED
3 MPN/4g TOTAL, DRY WEIGHT

Report Date/Time 07/27/01 15:59:14

REPORT AMMENDED
ANALYST :
DATE JUL-2 7 2004
REASON Do

If“'

TSP . et e i e At i e €
ot A ek &+ i e A Al 8 4457 . ¢ b ——— i



PURE EARTH ENVIRONMENTAL LAB., INC.
7184 North Park Drive
Pennsauken, NJ 08110
Phone: (856) 486-1177
FAX: (856) 486-0005

LABCRATORY

Toltest, Inc.

1915 N. 12TH ST.

PO BOX 2185

TOLEDO OH 43603-2186

{419) 241-7175

FECAL COLI/BIOSOLIDS
FECAL COLIFORM/GRAM SOLID <2.933

Method:

40 CFR PART 503;

18TH ED STANDARD METHODS
89221E.1, %8221 ¢C

Allowable Limits:
<1000 MPN/g TOTAL DRY
WEIGHT

TOTAL SOLIDS % DRY WEIGHT 68.2

T.J. Passon JR., PH.D.
LABORATORY DIRECTOR

REPORT

Job Number: 01065136
Accesgsion No.: 343235

Date Collected 06/25/01
Date Received: 06/26/01
Toltest, Inc.

NSWC CRANE BIOFACILI
BIO-10/15-5204-11

MPN/g

- REPORTA NDED

ANALYST

DATE

REASON -%74)




PURE EARTH ENVIRONMENTAL LAB., IKC.

7184 North Park Drive
Pennsauken, NJ 08110
Phone: (856) 486-1177
FAX: (856) 486-0005

LABORATORY

Toltest, Inc.

1915 N. 12TH ST.

PO BOX 2186

TOLEDO OH 43603-2186

(419) 241-7175

SALMONELLA SP

SALMONELLA sp

Method:

40 CFR PART 503; 18TH ED
STANDARD METHODS 9260D.1

<0.117

Allowable Limits:
CLASS A NOT TO EXCEED
3 MPN/4g TOTAL DRY WEIGHT

T.J. Passon JR., PH.D.
LABORATORY DIRECTOR

REPORT

Job Number: 01065196
Accession No.: 343235

Date Collected 06/25/01
Date Received: 06/26/01
Toltest, Inc.

NSWC CRANE BIOFACILI
BIO-10/15-5204-11

MPN/4g

Report Date/Time 07/27/01 15:59:14
f‘ REPORT MENDED
ANALYST
DATE L 2 7 7001

REASON :fu()c)

i




PURE EARTH ENVIRONMENTAL LAB., INC.

7184 North Park Drive
Pennsauken, NJ 08110

Phone: (856) 486-1177
FAX: (856) 486-0005

LABORATORY

Toltest, Inc.

1915 N. 12TH ST.

PO BOX 2186

TOLEDO OH 43603-2186

(419) 241-7175

FECAL COLI/BIOSOLIDS
FECAL COLIFORM/GRAM SOLID

Method:

40 CFR PART 503;

18TH ED STANDARD METHODS
9221E.1, 9221 C

Allowable Limits:
<1000 MPN/g TOTAL DRY
WEIGHT

TOTAL SCLIDS % DRY WEIGHT

NEG

N/A

Page: 11 of: 12

T.J. Passon JRK., PH.D.
LABCRATORY DIRECTOR

REPORT
Job Number: 01065196
Acceggion No.: 343236

Date Collected: 06/25/01
Date Received: 06/26/01
Toltest, Inc.

NSWC CRANE BIQOFACILI

BLANK

MPN/g

/el § frsa bARD
Laboratory Director



PURE EARTH ENVIRONMENTAL LAB., INC.
7184 North Park Drive
Pennsauken, NJ 08110
Phone: (856) 486-1177
FAX: (856) 486-0005

LABORATORY

Toltest, Inc.
1915 N. 12TH ST,
PO BOX 2186
TOLEDO OH 43603-2186

(419) 241-7175

SALMONELLA SP
SALMONELLA sp
Method:
40 CFR PART 503; 18TH ED
STANDARD METHODS 9260D.1

NEG

Allowable Limits:
CLASS A NOT TO EXCEED
3 MPN/4g TOTAL DRY WEIGHT

Page: 12 of: 12
T.J. Pagsson JR., PH.D.

LABORATORY DIRECTOR

REPORT

Job Number: 01065196
Accesgion No.: 343236
Date Collected: 06/25/01
Date Received: 06/26/01
Toltest, Inc.
NSWC CRANE BIOFACILI
BLANK
MPN/4g

Report Date/Time 07/06/01 10:51:00

Phocrtre § Prmem 8D

Laboratory Director
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I 10
gem Relinquished By: Date / Time | Received By: Date / Time LAB USE ONLY
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Were samples delivered O in person - O by courier
7M % &}Z‘/;)[ l sb : Were samples preserved Clmﬁeld Oinlab CON/A
Item | Relijnished By- o Date Time | Received By: Date / Time. | Temp of samples - ~°C
No. ' . "'| Did samples arrive intact and sealed? EI yas "Ono ON/A
Were proper containers used? - L o DOyes DOno
Item | Relinquished By: Date / Time | Received By: Date / Time | Was container labeled properly for contents? Oyes Ono
No. ‘ Were samples packaged properly fortypeofmntenal'? Dyes Ono
Was shipping label completed properly per regulahons?
— ‘ {49 CFR 170, etc.) g Elys Ono
. ;5.:3 RMMBY : 13 Date f Tme | Received By: Date /1 Time Comments: TAT
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*
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NSWC Crane Rockeye Toxicity Report
Bicremediation Facility May 2002
Revision 0

APPENDIX D

Pathogen Testing Results for the Control Windrow,
Pure Earth Environmental Lab, Inc.



PURE EARTH ENVIRONMENTAL LAB., INC.

7184 North Park Drive Page: 1 of: 2
Pennsauken, NJ 08110

Phone: (856) 486-1177 T.J. Passon JR., PH.D.
FAX: (856) 486-0005 LABORATORY DIRECTOR

LABORATORY REPORT

Job Number: 01096150

Teltest, Inc. Accession No.: 349678
1915 N. 12TH ST. Date Collected: 09/04/01
PO BOX 2186 Date Received: 09/05/01
TOLEDC OH 43603-2186 Toltest, Inc.

NSWC CRANE BIOFACILI
(419) 241-7175 BIO-10/15-CONTROL

FECAL COLI/BIOSOLIDS
FECAL COLIFORM/GRAM SOLID <2.525 MPN/g

Method:

40 CFR PART 503;

18TH ED STANDARD METHODS
9221E.1, 5221 C

Allowable Limits:
<1000 MPN/g TOTAL DRY
WEIGHT

TOTAL SCLIDS % DRY WEIGHT 79.2 %

L‘L..GA-, o n

’--v—v-,,;—v—mr AL

Laboratory Director



PURE EARTH ENVIRONMENTAL LAB., INC.

7184 North Park Drive Page: 2 of: 2
Pennsauken, NJ 08110

Phone: (856) 486-1177 T.J. Passon JR., PH.D.
FAX: (856) 486-0005 LABORATORY DIRECTOR

LABORATORY REPORT

Job Number: 01096150

Toltest, Inc. Accession No.: 349678
1915 N. 12TH ST. Date Collected: 09/04/01
PC BOX 218s Date Received: 09/05/01
TOLEDO OH 43603-2186 Toltest, Inc.

NSWC CRANE BIOFACILI
(413) 241-7175 BIO-10/15-CCNTROL

SALMONELLA SP
SALMONELLA sp <0.101 MPN/4g
Method:
40 CFR PART 503; 18TH ED
STANDARD METHODS S260D.1

Allowable Limits:

CLASS A NOT TO EXCEED
3 MPN/4g TOTAL DRY WEIGHT

Report Date/Time 09/18/01 09:14:34

?&uu&u?thﬁhw’fzn
Laboratory Director
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36651 page /ol

Ship To Address: ATTN: RECEIVING LAB, 1810 N. 12th St., Toledo, OH 43624-1304; Voice (419) 241-7175, Fax (419) 241-1808
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Project No.: ‘_‘M ’ Client: Parameters
5133 48 1A
PO.No: Project/Location: I\K 7L{/(— C vy rb iO ﬁ(’ H 4\1 NI
-]
Project Mgr.: Sampler's Name “‘{O "\l'\ L‘T __’_’ ) e ﬁ g
£
Phone No. Sampler's Signature Q & L__ @%\_ ‘Eg g
o
Item Sample Date Time Sample g 3
No. LD. Sampled | Sampled | Type Matrix Location A Lab #
it |94 [ nd
1 (e *) C . '
A Contel [Pl | 1305] € copid| Conta] wndaw
2
3 M =gy
andlyss_by YOCER Facd 562
4
j |
: |
7
8
9
10
A
ll\t.lem Relinquished By: Date / Time | Redéived By: Pf e C”Dat /  Time LAB USE ONLY
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-
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Ttem £Relinquished By: “Date  / Time | Received By: Date / Time Temp of samples . %C
Ne. Did samples arrive intact and sealed? Oyes One ON/A
Were proper containers used? Oyes Orne
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No. Were samples packaged properly for type of material? [Jyes Ono
Was shipping label completed properly per regulations?
{49 CFR 170, etc.) Oyes Ono
It Relinquished By: Dat Ti el : t T
N?{n elinquished By ate 7 Time | Reseived By Pate  / Time Comments: TAT
Rev. 4/99

Distribution: Original plus one accompanies shipment (white and yellow); copy to coordinator field files {pink)



NSWC Crane Rockeye Toxicity Report
Bioremediation Facility May 2002
Revision 0

APPENDIX E

Explosives Leachability Results



Samele Results ‘or SDG: 46839

SiteID:  BIO101582043 Field ID: TCLP
Sample Date: 06/25/01 Lab Number: 46839.01

Analysis Method: SW38330

_Compound Result Units __ Residential Level Industrial Level
1,3,5-TRINITROBENZENE 100 U UGL
1,3-DINITROBENZENE 100 U UGL
2.4,6-TRINITROTOLUENE 100U UGL
2,4-DINITROTOLUENE 100U UGL
2,6-DINITROTOLUENE 100U UGL
2-AMINO-4,6-DINITROTOLUENE 100U UGL
2-NITROTOLUENE 100U UGL
3-NITROTOLUENE 100 U UGL
4-AMINO-2,6-DINITROTOLUENE 100U UGL
4-NITROTOLUENE 100U UGL
HMX 128 UGL
NITROBENZENE 00U UGL
RDX 100U UGL
TETRYL 160U UGL
SiteID:  BIO1015S2045 Field ID: TCLP
Sample Date: 06/25/01 Lab Number: 46839.04

Analysis Method: SW8330

Compound Result Units Residential Level Industrial Level
1,3,5-TRINITROBENZENE 100U UGL
1,3-DINITROBENZENE 100U UGL
2,4,6-TRINITROTOLUENE 100U UGL
2,4-DINITROTOLUENE 100U UGL
2,6-DINITROTOLUENE 100U UGL
2-AMINO-4,6-DINITROTOLUENE 100U UGL
2-NITROTOLUENE 100U UGL
3-NITROTOLUENE 100U UGL
4-AMINO-2,6-DINITROTOLUENE 100U UGL
4-NITROTOLUENE 100U UGL
HMX 129 P UGL
NITROBENZENE 100U UGL
RDX 100U UGL
TETRYL 100U UGL

* = Indicates Result Exceeded Residential Limit ** = [ndicates Result Exceeded Industrial Limit



Samele Results zor SDG: 46839

SiteID:  BIO101552047 Field ID: TCLP
Sample Date: 06/25/01 Lab Number: 46839.05

Analysis Method: SW8330

_Compound Result Units _ Residential Level Industrial Level
1,3,5-TRINITROBENZENE 100 U UGL
1,3-DINITROBENZENE 100U UGL
2,4,6-TRINITROTOLUENE 100U UGL
2,4-DINITROTOLUENE 100 U UGL
2,6-DINITROTOLUENE 100U UGL
2-AMINO-4,6-DINITROTOLUENE 100U UGL
2-NITROTOLUENE 100U UGL
3-NITROTOLUENE 100U UGL
4-AMINO-2,6-DINITROTOLUENE 100U UGL
4-NITROTOLUENE 100U UGL
HMX 48.9 PJ UGL
NITROBENZENE 100U UGL
RDX 100U UGL
TETRYL 100U UGL
SiteID:  BIO10G1552049 Field ID: TCLP

Sample Date: 06/25/01 Lab Number: 46839.06

Analysis Method: SW38330

_Compound Result Units  Residential Level Industrial Level
1,3,5-TRINITROBENZENE 100U UGL
1,3-DINITROBENZENE 100 U UGL
2,4,6-TRINITROTOLUENE 100 U UGL
2,4-DINITROTOLUENE 100 U UGL
2,6-DINTTROTOLUENE 100 U UGL
2-AMINO-4,6-DINITROTOLUENE 100U UGL
2-NITROTOLUENE 100 U UGL
3-NITROTOLUENE 100y UGL
4-AMINO-2,6-DINITROTOLUENE 00U UGL
4-NITROTOLUENE 100U UGL
HMX 51.8 PJ UGL
NITROBENZENE 100U UGL
RDX 100U UGL

TETRYL 100U UGL

* = Indicates Result Exceeded Residential Limit ** = Indicates Result Exceeded Industrial Limit
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Samele Results gor SDG: 46839

SiteID:  BIO1015520411 Field ID: TCLP
Sample Date: 06/25/01 Lab Number: 46839.07

Analysis Method: SW83130

Compound Result Units Residential Level Industrial Level
1,3,5-TRINITROBENZENE 100 U UGL
1,3-DINITROBENZENE 100U UGL
2,4,6-TRINITROTOLUENE 100U UGL
2,4-DINITROTOLUENE 100U UGL
2,6-DINITROTOLUENE 100U UGL
2-AMINO-4,6-DINITROTOLUENE 100U UGL
2-NITROTOLUENE 100 U UGL
3-NITROTOLUENE 100U UGL
4-AMINO-2,6-DINITROTOLUENE 106 U UGL
4-NITROTOLUENE 100U UGL
HMX 40.2 PJ UGL
NITROBENZENE 100 U UGL
RDX 100 G UGL
TETRYL 100U UGL

Notes:

B (organics) = detected in corresponding method blank

~ {metals) = reported value is greater that instrument detection limit but less reporting limit
= secondary dilution required for analysis

E = Value greater than highest calibration standard

J = Estimated value; value greater than MDL but below Reporting Limit

P = Greater than 40% difference detected between the two GC columns

U = Not detected

UGKG = pg/kg or ppb UGL = pg/L or ppb

MGKG = mg/kg or ppm MGL = mg/L or ppm

* = Indicates Result Exceeded Residential Limit ** = Indicates Result Exceeded Industrial Limit



Samﬂle Results tar SDG: 46838

SiteID:  BIO101552043 Field ID: SPLP
S~mple Date:  06/25/01 Lab Number: 46838.01

Analysis Method: SW8330

Compound Result Units Residential Level Industrial Level
£,3,5-TRINITROBENZENE 100U UGL
1,3-DINITROBENZENE 100U UGL
2,4,6-TRINITROTOLUENE 100U UGI.
2,4-DINITROTOLUENE 100 U UGL
2,6-DINITROTOLUENE 100U UGL
2-AMINO-4,6-DINITROTOLUENE 100U UGL
2-NITROTOLUENE 160U UGL
3-NITROTOLUENE 00U UGL
4-AMINO-2,6-DINITROTOLUENE 100U UGL
4-NITROTOLUENE 100U UGL
HMX 118 UGL
NITROBENZENE 100U UGL
RDX 100U UGL
TETRYL 100U UGL
SiteID:  BIO101552045 Field ID: SPLP
Sample Date: 06/25/01 Lab Number: 46838.04

Analysis Method: SW8330

Compound Result Units Residential Level Industrial Level
1,3,5-TRINITROBENZENE 100U UGL
1,3-DINITROBENZENE 100U UGL
2,4,6-TRINITROTOLUENE 100U UGL
2,4-DINITROTOLUENE 100U UGL
2,6-DINITROTOLUENE 100 U UGL
2-AMINGO-4,6-DINITROTOLUENE 100 U UGL
2-NITROTOLUENE 100 U UGL
3-NITROTOLUENE 100 U UGL
4-AMINO-2,6-DINITROTOLUENE 100 U UGL
4-NITROTOLUENE 100U UGL
HMX 46.4 PJ UGL
NITROBENZENE 100U UGL
RDX 100 U UGL
TETRYL 100U UGL

* = Indicates Result Exceeded Residential Limit ** = Indicates Result Exceeded Industrial Limit



Samele Results !or SDG: 46838

SiteID:  BIO101582047 Field ID: SPLP
Sample Date: 06/25/01 Lab Number: 46838.05
Analysis Method: SW38330
Compound Result Units Residential Level Industrial Level
1,3,5-TRINITROBENZENE 100U UGL
1,3-DINITROBENZENE 100 U UGL
2,4,6-TRINITROTOLUENE 100U UGL
2,4-DINITROTOLUENE 100U UGL
2,6-DINITROTOLUENE 100 U UGL
2-AMINO-4,6-DINITROTOLUENE 100U UGL
2-NITROTOLUENE _ 100U UGL
3-NITROTOLUENE 100U UGL
4-AMINO-2,6-DINITROTOLUENE 100U UGL
4-NITROTOLUENE 100 U UGL
HMX 100U UGL
NITROBENZENE 100U UGL
RDX 100U UGL
TETRYL 100 U UGL
SiteID:  BIO1015S2049 Field ID: SPLP
Sample Date: 06/25/01 Lab Number: 46838.06

Analysis Method: SW8330

Compound Resuit Units  Residential Level Industrial Level
1,3,5-TRINITROBENZENE 100 U UGL
1,3-DINITROBENZENE 100U UGL
2,4,6-TRINITROTOLUENE 100U UGL
2,4-DINITROTOLUENE 100U UGL
2,6-DINITROTOLUENE 100U UGL
2-AMINO-4,6-DINITROTOLUENE 100U UGL
2-NITROTOLUENE 100 U UGL
3-NITROTOQLUENE 100U UGL
4-AMINO-2,6-DINITROTOLUENE 100U UGL
4-NITROTOLUENE 100U UGL
HMX 27 P) UGL
NITROBENZENE 100U UGL
RDX 100U UGL
TETRYL 100U UGL

* = Indicates Result Exceeded Residential Limit ** = Indicates Result Exceeded Industrial Limit



BIO1015520411

iple Results for SDG: 46838

SiteID: Field ID: SPLP
Sample Date: 06/25/01 Lab Number: 46838.07
Analysis Method: SWE8330
Compound Result Units  Residential Level Industrial Level
1,3,5-TRINITROBENZENE 100U UGL
1,3-DINITROBENZENE 100U UGL
2.4,6-TRINITROTOLUENE 100U UGL
2,4-DINITROTOLUENE 100U UGL
2,6-DINITROTOLUENE 100U UGL
2-AMINO-4,6-DINITROTOLUENE 100U UGL
2-NITROTOLUENE 100U UGL
3-NITROTOLUENE 100U UGL
4-AMINO-2,6-DINITROTOLUENE 100U UGL
4-NITROTOLUENE 100 U UGL
HMX 225P) UGL
NITROBENZENE 100U UGL
RDX 100U UGL
TETRYL 100U UGL
Notes:

B (organics) = detected in corresponding method blank
™ (metals) = reported value is greater that instrument detection limit but less reporting limit

= secondary dilution required for analysis

E = Value greater than highest calibration standard
J = Estimated value; value greater than MDL but below Reporting Limit
P = Greater than 40% difference detected between the two GC columns

U = Not detected
UGKG = ug/kg or ppb
MGKG =mg/kg or ppm

UGL = pg/L. or ppb
MGL = mg/L or ppm

* = Indicates Result Exceeded Residential Limit

** = Indicates Result Exceeded Industrial Limit
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Saﬂle Results !or SDG: 47490

SiteID:  BIO1015CONTR Field ID: TCLP
Sample Date: ~ 09/04/01 Lab Number: 47490.01
Analysis Method: SWE8330

Compound Resulr Units Residential Level Industrial Level
1,3,5-TRINITROBENZENE 100U UGL
1,3-DINITROBENZENE 100 U UGL
2,4,6-TRINITROTOLUENE 100U UGL
2,4-DINITROTOLUENE 100U UGL
2,6-DINITROTOLUENE 100U UGL
2-AMINO-4,6-DINITROTOLUENE 100U UGL
2-NITROTOLUENE 100 U UGL
3-NITROTOLUENE 100U UGL
4-AMINO-2,6-DINITROTOLUENE 100 U UGL
4-NITROTOLUENE 100U UGL
HMX 100U UGL
NITROBENZENE 100 U UGL
RDX 6.19 PJ UGL
TETRYL 100 U UGL

Notes:

B (organics) = detected in corresponding method biank
metals) = reported value is greater that instrument detection limit but less reporting limit
» = secondary dilution required for analysis
E = Value greater than highest calibration standard
J = Estimated value; value greater than MDL but below Reporting Limit
P = Greater than 40% difference detected between the two GC columns
U = Not detected
UGKG = pg/kg or ppb UGL = pg/L or ppb
MGKG = mg/kg or ppm MGL = mg/L or ppm

* = Indicates Result Exceeded Residential Limit *#* = Indicates Result Exceeded Industrial Limit



Samle Results for SDG: 47489

SitelD: BIO1015CONTR Field ID: SPLP
Sample Date: 09/04/01 Lab Number: 47489.01

Analysis Method: SW8330

Compound Result Units Residential Level Industrial Level
1,3,5-TRINITROBENZENE 100U UGL
1,3-DINITROBENZENE 100 U UGL
2,4,6-TRINITROTOLUENE 100U UGL
2,4-DINITROTOLUENE 100U UGL
2,6-DINITROTOLUENE 100U UGL
2-AMINO-4,6-DINITROTOLUENE 100U UGL
2-NITROTOLUENE 100U UGL
3-NITROTOLUENE 100U UGL
4-AMINO-2,6-DINITROTOLUENE 160 U UGL
4-NITROTOLUENE 100U UGL
HMX 100U UGL
NITROBENZENE 100U UGL
RDX 100U UGL
TETRYL 100U UGL

Notes:

B (organics) = detected in corresponding method blank

B (metals) = reported value is greater that instrument detection limit but less reporting limit
D = secondary dilution required for analysis

E = Value greater than highest calibration standard

J = Estimated value; value greater than MDL but below Reporting Limit

P = Greater than 40% difference detected between the two GC columns

U = Not detected

UGKG = png/kg or ppb UGL = pg/L or ppb

MGKG = mg/kg or ppm MGL = mg/L or ppm

* = [ndicates Result Exceeded Residential Limit ** = Indicates Result Exceeded Industrial Limit
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NSWC Crane Rockeye Toxicity Report
Bioremediation Facility May 2002
Revision 0

APPENDIX F

Explosive Concentration Summary Report for Windrow S$-204



Windrow Number: S§204

Construction . .
Compound Date Date Sampled DaysOld__CrossSection Location Concentration UGKG
135TNB 05/31/01 05/31/01 0 03 1 173 J
2 LT 476
3 122 J
Average Concentration for Cross Section 03 ; 257
135TNB 05/31/01 05/31/01 0 05 1 LT 500
2 LT 476
3 LT 500
Average Concentration for Cross Section 05 : 492
135TNB 05/31/01 05/31/1 o 07 1 231 J
2 LT 476
3 LT 500
Average Concentration for Cross Section 07 : 402
135TNB 05/31/01 05/31/01 0 09 1 LT 476
2 LT 476
3 LT 476
Average Concentration for Cross Section 09 : 476
135TNB 05/31/01 05/31/01 0 11 1 LT 476
2 LT 476
3 L.T 500
Average Concentration for Cross Section 11 : 484
AVERAGE CONCENTRATION FOR WINDROW ON DAY 0: 422
Standard Deviation: 130
Construction , . ;
Compound Date Date Sampled DaysOld _ CrossSection Location Concentration UGKG
135TNB 05/31/01 06/25/01 25 03 1 LT 500
2 LT 500
3 LT 476
Average Concentration for Cross Section 03 : 492
135TNB 05/31/01 06/25/01 25 05 1 LT 476
2 LT 500
3 LT 500
Average Concentration for Cross Section 05 : 492
135TNB 05/31/01 06/25/01 25 07 1 LT 476
2 LT 476
3 LT 500
Average Concentration for Cross Section 07 : 484
135TNB 05/31/01 06/25/01 25 09 1 LT 454
2 LT 454
3 LT 500
Average Concentration for Cross Section 09 ; 469
135TNB 05/31/01 06125/ 25 11 1 LT 500
2 LT 476
3 LT 500
Average Concentration for Cross Section 11 ; 492
AVERAGE CONCENTRATION FOR WINDROW ON DAY 25 : 486
Standard Deviation: 17

Percent Reduction of 135TNB: Not Applicable; Sample Results Below Reporting Limit



Windrow Number: S204

Construction \ ,
Compound Date Date Sampled DaysQld__CrossSection Locatiorn Concentration UGKG

13DNB 06/31/01 05/31/01 0 03 1 LT 500
2 LT 476
3 LT 500

Average Concentration for Cross Section 03 ; 492
13DNB 05131101 05131104 0 05 1 LT 500
2 LT 476
3 LT 500

Average Concentration for Cross Section 05 : 492
13DNB 05/31/01 05/31/01 0 o7 1 LT 500
2 LT 476
3 LT 500

Average Concentration for Cross Section 07 ; 492
13DNB 05/31/01 05/31/1 0 09 1 LT 476
2 LT 478
3 LT 476

Average Concentration for Cross Section 09 : 476
13DNB 05/31/01 05/31/01 0 11 1 LT 476
2 LT 476
3 LT 500

Average Concentration for Cross Section 11 : 484

AVERAGE CONCENTRATION FOR WINDROW ONDAY0: 487

Standard Deviation: 12

Construction .
Compound Date Date Sampled DaysQld__CrossSection Location Concentration UGKG

13DNB 05/31/01 06/25/01 25 03 1 LT 500
2 LT 500
3 LT 4786

Average Concentration for Cross Section 03 : 492
13DNB 05/31/01 08/25/01 25 05 1 LT 476
2 LT 500
3 LT 500

Average Concentration for Cross Section 05 : 492
13DNB 05/31/01 06/25/01 25 07 1 LT 476
2 LT 476
3 LT 500

Average Concentration for Cross Section 07: 484
13DNB 05/31/01 06/25/01 25 09 1 LT 454
2 LT 454
3 LT 500

Average Concentration for Cross Section 09 : 469
13DNB 05/31/01 06/25/01 25 11 1 LT 500
2 LT 476
3 LT 500

Average Concentration for Cross Section 11 : 492

AVERAGE CONCENTRATION FOR WINDROW ONDAY25: 486

Standard Deviation: 17

Percent Reduction of I3DNB: 0.27



Windrow Number: 5204

Construction . ] .
Compound Date Date Sampled DaysOld _CrossSection_Location Concentration UGKG

248TNT 05/31/01 05/31/01 0 03 1 5800
2 LT 476
3 5260

Average Concentration for Cross Section 03 : 3845
246TNT 05/31/01 05/31/01 0 05 1 1990
2 2410
3 1760

Average Concentration for Cross Section 05 : 2053
246TNT 05/31/01 05/31/01 o 07 1 7940
2 1410
3 3310

Average Concentration for Cross Section 07 : 4220
248TNT 05/31/01 05/31/01 0 09 1 1170
2 1490
3 3000

Average Concentration for Cross Section 09 : 1887
246TNT 05/31/01 05/31/01 0 11 1 3880
2 1370
3 2330

Average Concentration for Cross Section 11 : 2527
AVERAGE CONCENTRATION FOR WINDROW ON DAY 0: 2906
Standard Deviation: 2046
Construction . . .
Compound Date Date Sampled DaysOld _CrossSection _Location Concentration UGKG _

2486TNT 05/31/01 06/25/01 25 03 1 LT 500
2 867
3 LT 476

Average Concentration for Cross Section 03 ; 614
248TNT 05/31/01 06/25/01 25 05 1 LT 476
2 LT 500
3 LT 500

Average Concentration for Cross Section 05 : 492
248TNT 05/31/01 06/25/01 25 07 1 LT 476
2 LT 476
3 LT 500

Average Concentration for Cross Section 07 : 484
246TNT 05/31/01 06/25/01 25 09 1 LT 454
2 LT 454
3 LT 500

Average Concentration for Cross Section 09 : 469
248TNT 05/31/01 06/25/01 25 1" 1 LT 500
2 LT 476
3 LT 500

Average Concentration for Cross Section 11 : 492

AVERAGE CONCENTRATION FOR WINDROW ON DAY 25 : 510

Standard Deviation: 100

Percent Reduction of 246TNT: 82.44



Windrow Number: S204

Constructwn .
Compound Date Date Sampled DaysQld __CrossSection Locatmn Concentration UGKG

24DNT 05/31/01 05/31/01 0 03 LT 500
2 LT 476
3 LT 500

Average Concentration for Cross Section 03 : 492
24DNT 05/31/01 05/31/01 0 05 1 LT 500
2 LT 476
3 LT 500

- Average Concentration for Cross Section 05 : 492
24DNT 05/31/01 05/31/01 0 o7 1 LT 500
2 LT 4786
3 LT 500

Average Concentration for Cross Section 07 : 492
24DNT 05/31/01 05/31/01 0 09 1 LT 476
2 LT 476
3 LT 476

Average Concentration for Cross Section 09 : 476
24DNT 05/31/01 05/31/01 0 11 1 LT 476
2 LT 476
3 LT 500

Average Concentration for Cross Section 11 : 484

AVERAGE CONCENTRATION FOR WINDROW ON DAY 0 : 487

Standard Deviation: 12

Construction ]
Compound Date Date Sampled DaysOld CrossSection Location Concentration UGKG

24DNT 05/31/01 06/25/01 25 03 1 LT 500
2 LT 500
3 LT 476

o Average Concentration for Cross Section 03 : 492
24DNT 05/31/01 06/25/01 25 05 1 LT 476
2 LT 500
3 LT 500

Average Concentration for Cross Section 05 : 492
24DNT 05/31/01 06/25/01 25 o7 1 LT 476
2 LT 476
3 LT 500

Average Concentration for Cross Section 87 : 484
24DNT 05/31/01 06/25/01 25 09 1 LT 454
2 LT 454
3 LT 500

Average Concentration for Cross Section 09 ; 469
24DNT 05/31/01 06/25/01 25 1 1 LT 500
2 LT 476
3 LT 500

Average Concentration for Cross Section 11 : 492

AVERAGE CONCENTRATION FOR WINDROW ONDAY 25: 486

Standard Deviation: 17

Percent Reduction of 24DNT: 0.27



Windrow Number: S204

Construction . . .
Compound Date Date Sampled DaysOld _CrossSection Location Concentration UGKG
26DNT 05/31/01 05/31/01 0 03 1 LT 500
2 LT 476
3 LT 500
‘ Average Concentration for Cross Section 03 : 492
26DNT 05/31/01 05/31/01 0 05 1 LT 500
2 LT 476
3 LT 500
Average Concentration for Cross Section 05 : 492
26DNT 05/31/01 05/31/01 (4} o7 1 LT 500
2 LT 476
3 LT 500
Average Concentration for Cross Section 07 : 492
26DNT 05/31/01 05/31/01 0 09 1 LT 476
2 LT 476
3 LT 476
Average Concentration for Cross Section 09 : 476
26DNT 05/31/01 05/31/01 0 11 1 LT 476
2 LT 476
3 LT 500
_ Average Concentration for Cross Section 11 : 484
AVERAGE CONCENTRATION FOR WINDROW ON DAY 0 : 487
Standard Deviation: 12
Construction
Compound Date Date Sampled DaysOld_ CrossSection Location Concentration UGKG
26DNT 05/31/01 06/25/01 25 03 1 LT 500
2 LT 500
3 LT 476
Average Concentration for Cross Section 03 : 492
26DNT 05/31/01 06/25/01 25 05 1 LT 476
2 LT 500
3 LT 500
Average Concentration for Cross Section 05 : 492
26DNT 05/31/01 06/25/01 25 o7 1 LT 476
2 LT 476
3 LT 500
Average Concentration for Cross Section 07 : 484
26DNT 05/31/01 06/25/01 25 0g 1 LT 454
2 LT 454
3 LT 500
. Average Concentration for Cross Section 09 : 469
2EDNT 05/31/01 06/25/01 25 11 1 LT 500
2 LT 476
3 LT 500
. Average Concentration for Cross Section 11 ; 492
AVERAGE CONCENTRATION FOR WINDROW ON DAY 25 : 486
Standard Deviation: 17

Percent Reduction of 26DNT: 0.27



Windrow Number: 5204

Construction .
Compound Date Date Sampled DaysOld _CrossSection Location Concentration UGKG
2A46DT 05/31/01 05/31/01 0 03 1 382 J
2 LT 476
3 416 J
Average Concentration for Cross Section 03 : 425
2A46DT 05/31/01 05/31/01 0 05 1 204 J
2 251 J
3 LT 500
Average Concentration for Cross Section 05 : 318
2A46DT 05/31/01 05/31/01 o 07 1 562
2 137
3 312
Average Concentration for Cross Section 07 : 337
2A46DT 05/31/01 05/31/01 0 09 1 LT 476
2 LT 476
3 LT 476
_ Average Concentration for Cross Section 09 : 476
2A46DT 05/31/01 05/31/01 0 11 1 332 4
2 LT 476
3 375 J
Average Concentration for Cross Section 11 : 394
AVERAGE CONCENTRATION FOR WINDROW ON DAY 0 : 390
Standard Deviation: 122
Construction . . .
Compound Date Date Sampled DaysOid _CrossSection Location Concentration UGKG
2A46DT 05/31/01 06/25/01 25 03 1 LT 500
2 LT 500
3 LT 476
Average Concentration for Cross Section 03 : 492
2A46DT 05/31/01 06/25/01 25 05 1 478 J
2 120 J
3 45.7 J
Average Concentration for Cross Section 05 : 71
2A46DT 05/31/01 06/25/01 25 o7 1 LT 478
2 LT 476
3 LT 500
Average Concentration for Cross Section 07 ; 484
2A46DT 05/31/01 08/25/01 25 09 1 LT 454
2 LT 454
3 LT 500
Average Concentration for Cross Section 09 : 469
2A460T 05/31/01 06/25/01 25 1 1 LT 500
2 LT 476
3 LT 500
Average Concentration for Cross Section 11 : 492
AVERAGE CONCENTRATION FOR WINDROW ON DAY 25: 402
Standard Deviation: 173

Percent Reduction of 2A46DT: Not Applicable; Sample Results Below Reporting Limit



Windrow Number: $204

Construction ) . ,
Compound Date Date Sampled DaysOld__CrossSection  Location Concentration UGKG

2NT 05/31/01 05/31/01 0 03 1 LT 500
2 . LT 476
3 LT 500

Average Concentration for Cross Section 03 : 492
2NT 05/31/01 05/31/01 0 05 1 LT 500
2 LT 476
3 LT 500

Average Concentration for Cross Section 05 ; 492
2NT 05/31/101 05/31/01 0 o7 1 LT 500
2 LT 476
3 LT 500

Average Concentration for Cross Section 07 : 492
2NT 05/31/01 05/31/01 0 1] 1 LT 476
2 LT 476
3 LT 476

Average Concentration for Cross Section 09 : 476
2NT 05/31/01 05/31/01 0 11 1 LT 476
2 LT 476
3 LT 500

Average Concentration for Cross Section 11 : 484

AVERAGE CONCENTRATION FOR WINDROW ON DAY 0 : 487

Standard Devigtion: 12

Construction . .
Compound Date Date Sampled DaysOld__CrossSection Location Concentration UGKG

2NT 05/31/01 06/25/01 25 03 1 LT 500
2 LT 500
3 LT 476

Average Concentration for Cross Section 03 : 492
2NT 05/31/01 08/25/01 25 05 1 LT 476
2 LT 500
3 LT 500

Average Conceniration for Cross Section 05 : 492
2NT 05/31/1 08/25/01 25 a7 1 LT 476
2 LT 476
3 LT 500

Average Concentration for Cross Section 07 : 484
2NT 05/31/01 06/25/01 25 09 1 LT 454
2 LT 454
3 LT 500

Average Concentration for Cross Section 09 : 469
2NT 05/31/01 06/25/01 25 11 1 LT 800
2 LT 476
3 LT 500

Average Concentration for Cross Section 11 : 492

AVERAGE CONCENTRATION FOR WINDROW ON DAY 25: 486

Standard Deviation: 17

Percent Reduction of 2NT: 0.27



Windrow Number: S204

Construction
Compound Date Date Sampled DaysQld _CrossSection Location Concentration UGKG

3NT 05/31/01 05/31/01 0 03 1 LT 500
2 LT 476
3 LT 500

Average Concentration for Cross Section 03 : 492
3NT 05/31/01 05/31/01 0 05 1 LT 500
2 LT 476
3 LT 500

. Average Concentration for Cross Section 05 : 492
3NT 05/31/01 05/31/01 ¢ o7 1 LT 500
2 LT 476
3 LT 500

Average Concentration for Cross Section 87 : 492
3NT 05/31/01 05/31/01 0 09 1 LT 476
2 LT 478
3 LT 476

Average Concentration for Cross Section 09 : 476
3NT 05/31/1 05/31/01 1] 11 1 LT 476
2 LT 476
3 LT 500

o Average Concentration for Cross Section 11 : 484

AVERAGE CONCENTRATION FOR WINDROW ON DAY 0 : 487

Standard Deviation: 12

Construction . .
Compound Date Date Sampled DaysOld__CrossSection Location Concentration UGKG

3NT 05/31/01 06/25/01 25 03 1 LT 500
2 LT 500
3 LT 476

Average Concentration for Cross Section 03 : 492
3NT 05/31/01 06/25/01 25 05 1 LT 476
2 LT 500
3 LT 500

Average Concentration for Cross Section 05 : 492
3NT 05/31/01 06/25/01 25 a7 1 LT 476
2 LT 4786
3 LT 500

Average Concentration for Cross Section 07 : 484
3NT 05/31/01 06/25/01 25 09 1 LT 454
2 LT 454
3 LT 500

Average Concentration for Cross Section 09 : 469
3NT 05/31/01 06/25/01 25 11 1 LT 500
2 LT 476
3 LT 500

Average Concentration for Cross Section 11 : 492

AVERAGE CONCENTRATION FOR WINDROW ON DAY 25 : 486

Standard Deviation: 17

Percent Reduction of 3NT: 0.27




Windrow Number: S204
Construction ) . )
Compound Date Date Sampled DaysOQid__CrossSection_Location Concentration UGKG
4A26DT 05/31/01 05/31/01 0 03 1 3040
2 LT 478
3 2860
Average Concentration for Cross Section 03 : 2125
4A26DT 05/31/01 05/31/01 0 05 1 1220
2 1480
3 832
Average Concentration for Cross Section 05 ; 1211
4A26DT 05/31/01 05/31/01 0 o7 1 4120
2 1740
3 1860
Average Concentration for Cross Section 07 : 2573
4A260T 05/31/01 05/31/01 0 09 1 LT 476
2 702
3 1150
Average Concentration for Cross Section 09 : 776
4A26DT 05/31/01 05/31/01 0 11 1 2300
2 LT 476
3 1430
Average Concentration for Cross Section 11 : 1402
AVERAGE CONCENTRATION FOR WINDROW ON DAY 0 : 1617
Standard Deviation: 1070
Construction
Compound Date Date Sampled DaysOld__CrossSection__Location Concentration UGKG
4A26DT 05/31/01 06/25/01 25 03 1 LT 500
2 LT 500
3 LT 476
Average Concentration for Cross Section 03 : 492
4A2607 05/31/01 06/25/01 25 05 1 236
2 2865
3 176
Average Concentration for Cross Section 05 ; 226
4A26DT 05/31/01 06/25/01 25 o7 1 187
2 162
3 74.2
Average Concentration for Cross Section 17 ; 141
4A26DT 05/31/01 06/25/01 25 09 1 LT 454
2 124
3 LT 500
_ Average Concentration for Cross Section (9 ; 359
4A26DT 05/31/01 06/25/01 25 11 1 LT 500
2 LT 478
3 LT 500
Average Concentration for Cross Section 11 ; 492
AVERAGE CONCENTRATION FOR WINDROW ON DAY 25 ; 342
Standard Deviation: 168

Percent Reduction of 4426DT: 78.85



Windrow Number: 5204

Construction
Compound Date Date Sampled DaysOld _CrossSection Location Concentration UGKG
4NT 05/31/01 05/31/01 0 03 1 343 J

2 565
3 LT 500

Average Concentration for Cross Section 03 : 469
ANT 05/31/01 05/31/01 0 05 1 LT 500
2 LT 476
3 ) 500

Average Concentration for Cross Section 05 : 492
4NT 05/31/01 05/31/01 0 07 1 LT 500
2 LT 476
3 (N) 500

Average Concentration for Cross Section 07 : 492
4NT 05/31/01 05/31/01 0 09 1 LT 476
2 LT 476
3 LT 476

Average Concentration for Cross Section 09 : 476
4NT 05/31/01 05/31/01 0 11 1 LT 476
2 639
3 565

Average Concentration for Cross Section 11 : 560

AVERAGE CONCENTRATION FOR WINDROW ON DAY 0 : 498

Standard Deviation: 63

Construction . .
Compound Date Date Sampled DaysOld Crosggecnon Location Concentration UGK_Q

ANT 05/31/01 06/25/01 25 03 1 LT 500
2 LT 500
3 LT 476

Average Concentration for Cross Section 03 : 492
4NT 05/31/01 06/25/01 25 05 1 LT 478
2 LT 500
3 LT 500

Average Concentration for Cross Section 05 ; 492
ANT 05/31/01 06/25/01 25 o7 1 LT 476
2 LT 476
3 LT 500

Average Concentration for Cross Section 07 : 484
4NT 05/31/01 06/25/01 25 09 1 LT 454
2 LT 454
3 LT 500

Average Concentration for Cross Section 09 : 469
4NT 05/31/01 06/25/01 25 11 1 LT 500
2 LT 478
3 LT 500

Average Concentration for Crass Section 11 : 492

AVERAGE CONCENTRATION FOR WINDROW ON DAY 25 : 486

Standard Deviation: 17

Percent Reduction of 4NT: 2.41



Windrow Number: S204

Construction . . .
Compound Date Date Sampled DaysQld _CrossSection Location Concentration UGKG

HMX 05/31101 05/31/01 0 03 1 215000
2 5920
3 213000

Average Concentration for Cross Section 03 : 144640
HMX 05/31/01 05/31/01 0 05 1 81500
2 101000
3 46200

Average Concentration for Cross Section 05 : 76233
HMX 05/31/01 05/31/01 0 ov 1 246000
2 50300
3 132000

Average Concentration for Cross Section 07 : 142767
HMX 05/31/01 05/31/01 0 09 1 20300
2 80200
3 132000

Average Concentration for Cross Section 09 : 77500
HMX 05/31/01 05/31/01 0 11 1 177000
2 55300
3 53900

Average Concentration for Cross Section 11 : 95400

AVERAGE CONCENTRATION FOR WINDROW ON DAY 0: 107308

Standard Deviation: 75551

Construction .
Camgound Date Date Sampled DaysOld CrossSection Location Concentration UGKG

HMX 05/31/01 06/25/01 25 03 1 LT 500
2 6680
3 10300

Average Concentration for Cross Section 03 : 5827
HMX 05/31/01 06/25/01 25 05 1 LT 476
2 7690
3 4270

o Average Concentration for Cross Section 05 : 4145
HMX 05/31/01 06/25/01 25 07 1 LT 476
2 2640
3 750

Average Concentration for Cross Section 07 : 1289
HMX 05/31/01 06/25/01 25 09 1 LT 454
2 10200
3 5080

e Average Concemtration for Cross Section 09 : 5245
HMX 05/31/01 06/25/01 25 11 1 LT 500
2 900
3 3520

_ Average Concentration for Cross Section 11 : 1640

AVERAGE CONCENTRATION FOR WINDROW ON DAY 25 : 3629

Standard Deviation: 3608

Percent Reduction of HMX: 96.62



Windrow Number: S204

Construction
Compound Date Date Sampled DaysOld _CrossSection Location Concentration UGKG

NB 05/31/01 05/31/01 0 03 1 LT 500
2 LT 476
3 LT 500

Average Concentration for Cross Section 03 : 492
NB 05/31/01 05/31/01 (4} 05 1 LT 500
2 LT 476
3 LT 500

Average Concentration for Cross Section 5 : 492
NB 05/31/01 05/31/01 0 07 1 LT 500
2 LT 476
3 LT 500

Average Concentration for Cross Section 07 : 492
NB 06/31/01 05/31/01 0 09 1 LT 476
2 LT 476
3 LT 476

Average Concentration for Cross Section 09 : 476
NB 05/31/01 05/31/01 0 1M 1 LT 476
2 LT 478
3 LT 500

Average Concentration for Cross Section 11 : 484

AVERAGE CONCENTRATION FOR WINDROW ON DAY 0: 487

Standard Deviation: 12

Construction . .
Compound Date Date Sampled DaysOld CrossSection Location Concentration UGKG

NB 05/31/1 08/25/01 25 03 1 LT 500
2 LT 500
3 LT 476

Average Concentration for Cross Section 03 : 492
NB 05/31/01 06/25/01 25 05 1 LT 476
2 LT 500
3 LT 500

Average Concentration for Cross Section 05 : 492
NB 05/31/01 06/25/01 25 Q7 1 LT 476
2 LT 476
3 LT 500

Average Concentration for Cross Section 07 : 484
NB 05/31/01 06/25/01 25 09 1 LT 454
2 LT 454
3 LT 500

Average Concentration for Cross Section 09 : 469
NB 05/31/01 06/25/01 25 11 1 LT 500
2 LT 476
3 LT 500

Average Concentration for Cross Section 11 : 492

AVERAGE CONCENTRATION FOR WINDROW ONDAY25: 486

Standard Deviation: 17

Percent Reduction of NB: 0.27




Windrow Number: S204

Construction
Compound Date Date Sampled DaysOld _CrossSection Location Concentration UGKG

RDX 05/31/01 05/31/01 0 03 1 31700
2 2880
3 43500

Average Concentration for Cross Section 03 ; 26027
RDX 05/31/01 05/31/01 0 05 1 15100
2 15100
3 48800

Average Concentration for Cross Section 05 : 26333
RDX 05/31/01 05/31/01 0 07 1 42800
2 14100
3 23200

Average Concentration for Cross Section 07 : 26733
RDX 05/31/01 05/31/01 0 09 1 9150
2 18000
3 25500

Average Concentration for Cross Section 09 : 17883
RDX 05/31/01 05/31/01 0 11 1 32800
2 24200
3 12400

Average Concentration for Cross Section 11 : 23133

AVERAGE CONCENTRATION FOR WINDROW ON DAY 0: 24022

Standard Deviation: 13561
Construction
Compound Date Date Sampled DaysOld__CrossSection Location Concentration UGKG

RDX 05/31/01 06/25/01 25 03 1 LY 500
2 LT 500
3 LT 476

Average Concentration for Cross Section 03 : 492
RDX 05/31/01 06/25/01 25 05 1 LT 476
2 LT 500
3 LT 500

Average Concentration for Cross Section 05 : 492
RDX 05/31/01 06/25/01 25 07 1 LT 476
2 LT 476
3 LT 500

Average Concentration for Cross Section 07 : 484
RDX 05/31/01 06/25/01 25 09 1 LT 454
2 LT 454
3 LT 500

Average Concentration for Cross Section 09 : 469
RDX 05/31/01 06/25/01 25 11 1 LT 500
2 LT 476
3 LT 500

Average Concentration for Cross Section 11 : 492

AVERAGE CONCENTRATION FOR WINDROW ON DAY 25 : 486

Standard Deviation: I7

Percent Reduction of RDX: 97.98



Windrow Number: 5204

Construction
Compound Date Date Sampled DaysOld _CrossSection Location Concentration UGKG

TETRYL 05/31/01 05/31/01 g 03 1 LT 500
2 LT 476
3 LT 500

Average Concentration for Cross Section 03 : 492
TETRYL 05/31/01 05/31/01 0 05 1 LT 500
2 LT 476
3 LT 500

Average Concentration for Cross Section 05 : 492
TETRYL 05/31/01 05/31/01 0 o7 1 LT 500
2 LT 476
3 LT 500

Average Concentration for Cross Section 07 : 492
TETRYL 05/31/01 05/31/01 0 09 1 LT 476
2 LT 476
3 LT 476

Average Concentration for Cross Section 09 : 476
TETRYL 05/31/01 05/31/101 0 11 1 LT 476
2 LT 476
3 LT 500

Average Concentration for Cross Section 11 : 484

AVERAGE CONCENTRATION FOR WINDROW ONDAY0: 487

Standard Deviation: 12

Construction . . i
Compound Date Date Sampled DaysOld _CrossSection__Location Concentration UGKG

TETRYL 05/31/1 06/25/1 25 3 1 LT 500
2 LT 500
3 LT 476

Average Concentration for Cross Section 03 : 492

TETRYL 05/31/01 06/25/01 25 05 1 0.588 J

2 36.8
3 LT 500

Average Concentration for Cross Section 05 : 179
TETRYL 05/31/01 06/25/01 25 o7 1 LT 478
2 LT 476
3 LT 500

Average Concentration for Cross Section 07 ; 484
TETRYL 05/31/01 06/25/01 25 09 1 LT 454
2 LT 454
3 LT 500

Average Concentration for Cross Section 09 : 469
TETRYL 05/31/01 06/25/01 25 11 1 LT 500
2 LT 476
3 LT 500

Average Concentration for Cross Section 11 : 492

AVERAGE CONCENTRATION FOR WINDROW ON DAY 25 : 423

Standard Deviation: 165

Percent Reduction of TETRYL: 13.12



NSWC Crane Rockeye Toxicity Report
Bioremediation Facility May 2002
Revision 0

APPENDIX G

Windrow $-204 Daily Process Data



NSWC Crane BioFacil.y Full Scale Operations
Windrow S204 Average Daily Oxygen
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NSWC Crane BioFacility Full Scale Operations
Windrow S204 Average Daily Temperature

Windrow Average Daily Temperatures
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Average Daily Windrow Oxygen Summary Report

[ drow Number

Construction Date Date Monitored Age (Days) PRE-Turn (%) POST-Turn (%)

5204 5/31/01

All average Oxygen values are expressed as a percent

Wednesday, January 16, 2002

5/31/01
6/1/01
6/2/01
6/4/01
6/5/01
6/6/01
e/7101
6/8/01
6/9/01
6/11/01
6/12/01
6/13/01
6/14/01
6/15/01
6/16/01
6/18/01
6/19/01
6/20/01
6/21/01
6/22/01
6/23/01

WM N e BN = O

N RN N == = 3 =k o=k ek =3
8 N =2 O @ 0, W N =

8.23
7.47
7.73
5.20
7.13
587
6.30
5.30
5.60
4.20
247
7.10
3.37
3.80
5.10
5.73
3.33
4,67
3.77
3.23

10.70
10.50
9.83
863
9.37
7.27
6.17
8.67
6.67
7.07
8.00
227
5.27
2.87
2.10
5.47
2.10
1.83
1.93
2.30
3.50
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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)
5204 5/31/01 5/31/01 ] 34.97
6/1/01 1 54.23 47.10
6/2/01 2 61.00 55.13
/4401 4 65.60 59.00
6/5/01 5 64.30 58.33
6/6/01 6 65.03 61.70
671 7 668.50 62.83
6/8/01 8 67.17 62.53
6/9/01 9 67.17 62.73
6/11/01 1 66.83 62.90
6/12/01 12 66.43 58.67
6/13/01 13 66.93 62.60
6/14/01 14 66.30 62.50
6/15/01 15 63.67 62.47
6/16/01 16 64.40 63.90
6/18/01 18 65.30 61.33
6/19/01 19 67.07 63.90
6/20/01 20 67.90 63.07
6/21/01 21 64.70 62.67
6/22/01 22 63.90 62.00
6/23/01 23 63.83 64.20

All average temperatures are in degrees centigrade

Wednesday, January 16, 2002

e AR i b8 TR b PR L e e e

Page I of 1



Average Daily Windrow WHC Summary Report

“ndrow Number Construction Date Date Monitored Age (Days) PRE-Turn (%) POST-Turn (%)

5204 5131101 5/31/01 0
6/1/01 1
6/2/01 2
6/4/01 4
6/5/01 5
6/7/01 7

All average MWHC values are expressed in percent

Wednesday, January 16, 2002 Page I of 1



NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number: S204 Date Monitored:  5/31/01
Ag- O Relative Humidity: 85.0% Inspected By:
Wir..row Height: 5 Ambient Temperature: 12 Performed By: /L
Windrow Length: 275
Windrow Width: 18
Texture: COARSE Start Time Finish Time
Time Turned: Pre-Turn:
Moisture Added: 0 Post-Turn: 8:50 9:10
Temperature (C) Oxygen (%) MWHC (%) pH
Pre or Post Cross Section Location 1ft 25 31t 1ft 25ft 3t 1ft 25ft3ft 251t
POST A 1 31 30 6 11
2 43 44 9 11
3 30 33 13 16
B 1 29 32 9 6
2 43 49 9 8
3 31 33 14 14
C 1 29 29 12 11
2 40 38 6 8
3 33 33 12 10
D 1 30 31 12 12
2 41 44 12 10
3 30 29 12 16
E 1 28 30 13 13
2 46 43 5 9
3 33 34 11 11

Data Entered By: Date: Data Entry Checked By: Date:




NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number: 5204 Date Monitored:  6/1/01
Age: 1 Relative Humidity: 91.0% Inspected By:
Wii. .ow Height: 5.5 Ambient Temperature: 12 Performed By: JL / JL

Windrow Length: 275
Windrow Width: 18

Texture: COARSE Start Time Finish Time
Time Turned: 10:25 Pre-Turn: B8:50 9:14
Moisture Added: 2000 Post-Turn: 10:35 11:05
Temperature (C) Oxyaen (%) MWHC (%) pH
Pre or Post Cross Section Location 1ft 2.5t 31t 1ft 25ft 3ft 1ft 25ft3ft 25ft
PRE A 1 55 45 10 4
2 45 55 14 14
3 57 51 11 3
B 1 52 49 4 2
2 64 60 10 6
3 B8 62 13 6
C 1 53 49 6 3
2 52 60 15 12
3 64 50 12 2
D 1 55 1 11 7
2 43 51 13 15
3 64 55 15 6
E 1 55 49 1 5
2 65 58 5 4
3 55 45 7 1
POST A 1 43 42 13 11
2 48 49 11 9
3 51 51 16 14
B 1 33 53 12 6
2 52 50 13 13
3 48 50 13 13
C 1 45 42 8 11
2 52 59 10 8
3 46 51 10 10
D 1 37 43 6 4
2 47 52 i6 9
3 42 44 8 14
E 1 40 50 5 1
2 53 57 16 16
3 42 M4 12 7

Data Entered Bv: Nata- Nata Fntrv Charkar Ry Nata*



Windrow Number:

5204

NSWC CRANE

WINDROW PROCESS DATA - DAILY LOG

Date Monitored:  6/2/01
Age: 2 Relative Humidity: 92.0% Inspected By:
Windrow Height: 55 Ambient Temperature: 16 Performed By: JL / JL
Windrow Length: 275
Windrow Width: 18
Texture: COARSE Start Time Finish Time
Time Turned: 8.48 Pre-Turn: 7:42 8:09
Moisture Added: 0 Post-Turn: 8:50 9:13
Temperature (C) Oxygen (%) MWHC (%) _pH
Pre or Post Cross Section Location 1t 25ft 3ft 1ft 2.5 3ft 1t 251t 3ft 2.5ft
PRE A 1 62 58 8 3
2 68 61 12 3
3 61 60 14 7
B 1 65 59 12 3
2 60 61 16 7
3 70 66 7 2
C 1 53 53 12 7
2 67 62 11 3
3 69 61 10 1
D 1 58 55 1 1
2 65 57 15 1
3 58 60 11 2
E 1 62 58 17 3
2 58 65 12 5
3 60 58 14 4
POST A 1 52 54 4 2
2 57 56 1 5
3 52 57 11 15
B 1 49 58 4 1
2 55 56 17 11
3 55 60 15 9
C 1 48 51 9 4
2 52 56 16 10
3 60 62 i1 5
D 1 50 54 12 8
2 56 59 15 12
3 58 60 11 5
E 1 50 52 14 9
2 52 59 i8 13
3 57 57 11 7

Date:

Data Entered By:

Data Entry Checked By:

Date:




NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number: S204 Date Monitored:  6/4/01
Ag 4 Relative Humidity: Inspected By:
Winurow Height: 55 Ambient Temperature: Performed By: JL ! JL
Windrow Length: 275
Windrow Width: 18
Texture: COARSE Start Time Finish Time
Time Turned: 8:32 Pre-Turn: 7:49 8:14
Moisture Added: 0 Post-Turn: 8:40 9:02
Temperature {C) Oxygen (%) MWHC (%} _pH
Pre or Post Cross Section Location 1ff 25ft 3t 1t 25t 3t 1ft 25ft 3 ft 2.5 ft
PRE A 1 66 61 5 1
2 64 66 14 15
3 64 67 15 15
B 1 67 64 5 1
2 68 71 1 7
3 68 71 10 10
C 1 69 63 3 1
2 67 70 13 7
3 68 68 7 4
D 1 68 61 1 1
2 64 68 10 16
3 62 65 14 3
E 1 65 57 1 1
2 57 66 18 6
3 67 66 14 3
POST A 1 57 59 7 7
2 55 &7 13 11
3 54 58 13 14
B 1 58 60 6 7
2 57 63 13 10
3 58 63 10 7
C 1 56 60 4 5
2 60 63 10 7
3 59 61 8 8
D 1 58 63 4 3
2 60 63 12 10
3 61 62 9 4
E 1 54 62 5 4
2 57 &8 15 14
3 54 60 13 6

Data Entered By: Date: Data Entry Checked By: Date:




NSWC CRANE

WINDROW PROCESS DATA - DAILY LOG

Windrow Number: S204 Date Monitored:  6/5/01
Age: 5 Relative Humidity: 95.0% Inspected By:
Windrow Height: 55 Ambient Temperature: 17 PerformedBy: JL  / JL
Windrow Length: 275
Windrow Width: 18
Texture: COARSE Start Time Finish Time
Time Turned: 9:15 Pre-Turn: 7:45 8:11
Moisture Added: 2000 Post-Turn: 9:15
Temperature (C) Oxygen (%) MWHC (%) pH
Pre or Post Cross Section Location 1ft 251t 3ft 1ft 251t 3ft 1ft 25ft 3 ft 2.5ft
PRE A 1 61 59 1 0
2 67 65 10 1
3 62 64 14 5
B 1 61 61 1 0
2 65 68 10 7
3 68 63 6 1
C 1 63 60 1 0
2 69 66 10 1
3 65 62 12 1
D 1 61 60 1 1
2 65 69 14 5
3 69 64 12 1
E 1 65 62 2 1
2 64 68 14 8
3 68 65 13 3
POST A 1 54 56 8 7
2 59 59 13 10
3 57 59 13 14
B 1 56 56 6 7
2 57 62 12 12
3 58 58 10 8
C 1 55 57 6 7
2 58 62 13 9
3 57 60 1" 3
D 1 57 57 5 5
2 57 59 12 1
3 60 61 11 8
E 1 60 61 6 6
2 56 62 14 10
3 58 62 14 10

Data Entered By:

Date:

Data Entry Checked By:

Date:




NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number:  S204 Date Monitored:  6/6/01
Ag-- 6 Relative Humidity: 93.0% Inspected By:
Wis...row Height: 55 Ambient Temperature: 19 Performed By: JL ! JL
Windrow Length: 275
Windrow Width: 18
Texture: COARSE Start Time Finish Time
Time Turned: 9:14 Pre-Turn: 7:27 8:09
Moisture Added: 2000 Post-Turn: 9:16 9:42
Temperature {C) Oxygen (%) MWHC (%) pH
Pre or Post Cross Section Location ift 257 31t ift 25f 37t ift 2573 251t
PRE A 1 55 54 3 1
2 67 61 16 2 8.5
3 70 63 12 2
B 1 55 54 4 9
2 69 66 15 4 84
3 69 65 10 2
C 1 70 64 11 5
2 69 63 13 6 8.5
3 72 62 13 2
] 1 64 64 3 3
2 69 B3 t5 2 8.6
3 72 66 7 7
E 1 69 65 10 2
2 65 70 16 3 8.9
3 69 67 14 2
POST A 1 55 60 4 4
2 60 61 9 2
3 57 63 16 6
B 1 59 61 6 3
2 62 64 8 6
3 63 63 8 2
C 1 59 61 5 7
2 62 62 9 5
3 62 63 16 3
D 1 59 62 6 4
2 62 67 12 8
3 62 66 10
E 1 61 65 8 5
2 61 65 15 11
3 63 61 9 6

Data Entered By: Date: Data Entry Checked By: Date:




NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number: S204 Date Monitored:  6/7/01
Age: 7 Relative Humidity: 93.0% Inspected By:
Windrow Height: 55 Ambient Temperature: 19 Performed By: JL /L
Windrow Length: 275
Windrow Width: 18
Texture: COARSE Start Time Finish Time
Time Turned: 8:35 Pre-Turn: 7:26 7.53
Moisture Added: 0 Post-Turn: 8:47 9:09
Temperature (C) Oxygen (%) MWHC (%) pH
Pre or Post Cross Section Location 1ft 2.5ft 31t 1ft 251t 3ft 1t 25t 3ft 2.5ft
PRE A 1 71 64 3 2
2 72 65 8 5
3 72 66 13 1
B 1 71 64 5 3
2 73 64 15 1
3 74 68 10 1
C 1 71 64 1 2
2 71 64 11 3
3 72 67 14 1
D 1 70 65 3 2
2 64 66 17 3
3 73 67 5 1
E 1 70 65 2 1
2 70 72 16 6
3 73 67 4 1
POST A 1 61 63 2 2
2 63 64 10 5
3 60 64 10 6
B 1 61 63 2 2
2 63 66 10 7
3 63 65 11 3
C 1 62 64 2 3
2 63 63 11 3
3 62 64 11 4
D 1 60 64 3 5
2 61 63 13 8
3 63 65 10 5
E 1 60 61 4 2
2 63 66 9 5
3 62 63 12 5

Data Entered By:

Date: Data Entry Checked By: Date:




NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number:  S204 Date Monitored:  6/8/01
Ag- 8 Relative Humidity: 75.0% Inspected By:
Winurow Height: 5.5 Ambient Temperature: 21 Performed By: JL /aL
Windrow Length:
Windrow Width:
Texture: COARSE Start Time Finish Time
Time Turned: 18:40 Pre-Turn: 9:48 10:14
Moisture Added: 0 Post-Turn: 18:41 19:00
Temperature (C) Oxvgen (%) MWHC (%) _pH
Pre or Post Cross Section Location 1ft 2.5ft 3ft 1ft 2.5ft 3ft 1ft 25ft 3ft 25ft
PRE A 1 70 62 3 2
2 62 66 17 3
3 68 64 14 2
B 1 68 62 1 1
2 72 65 14 5
3 72 67 14 4
C i 66 63 2 5
2 73 64 12 3
3 69 71 16 5
D 1 70 65 2 1
2 64 67 16 1
3 73 70 12 4
E 1 66 62 1 1
2 70 67 14 1
3 73 64 12 1
POST A 1 62 64 2 3
2 64 65 15 3
3 83 66 9 4
B 1 62 64 3 3
2 61 65 14 7
3 63 65 10 7
C 1 60 64 4 5
2 64 64 13 8
3 63 64 12 6
D 1 60 61 6 9
2 62 63 14 11
3 63 64 12 8
E 1 55 58 11 12
2 61 62 14 12
3 60 64 14 9

Data Entered By: Date: Data Entry Checked By: Date:




NSWC CRANE

WINDROW PROCESS DATA - DAILY LOG

Windrow Number: S204 Date Monitored:  6/9/01
Age: 9 Relative Humidity: 78.0% Inspected By:
Windrow Height: 8.5 Ambient Temperature: 16 Performed By: JL / JL
Windrow Length: 275
Windrow Width: 18
Texture: COARSE Start Time Finish Time
Time Turned: 7:50 Pre-Turn: 7:12 7:32
Moisture Added: 0 Post-Turn: 7:59 8:18
Temperature {(C) Oxygen (%) MWHC (%) pH
Pre or Post Cross Section Location 1t 2.5t 3ft 1t 25t 3ft 1t 25t 3ft 251t
PRE A 1 66 64 2 1
2 69 64 15 3
3 71 70 14 2
B 1 63 64 2 1
2 69 66 13 1
3 73 66 11 1
C 1 64 65 2 2
2 72 63 11 1
3 72 69 12 1
D 1 64 64 1 1
2 67 64 15 2
3 72 69 12 1
E 1 64 63 1 1
2 72 67 14 1
3 72 67 14 1
POST A 1 61 62 3 K}
2 61 61 10 7
3 54 61 i6 10
B 1 63 64 1 1
2 63 &5 9 5
3 59 65 13 M
C 1 60 64 2 1
2 62 61 11 4
3 63 66 15 1
D 1 62 60 1 1
2 63 66 9 5
3 64 66 11 5
E 1 64 62 3 2
2 63 65 11 3
3 65 67 10 6

Data Entered By:

Date:

Data Entry Checked By:

Date:




NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number: 5204 Date Monitored:  6/11/01
Agr 11 Relative Humidity: 80.0% Inspected By:
Win..ow Height: 5 Ambient Temperature: 24 Parformed By: JL I JL
Windrow Length: 275
Windrow Width: 18
Texture: COARSE Start Time Finish Time
Time Turned: 13:45 Pre-Turn: 8:41 9:05
Moisture Added: 2000 Post-Turn: 13:47 14:07
Temperature (C) Oxygen (%) MWHC (%) pH
Pre or Post Cross Section Location 1ft 2.5ft 3ft ift 25ft 3t 1 25{#t3#t 25#1
PRE A 1 70 64 1 1
2 44 64 19 4
3 71 66 10 1
B 1 68 67 14 1
2 69 64 2 2
3 68 69 11 1
Cc 1 70 63 2 1
2 70 65 9 1
3 66 71 16 1
D 1 70 66 2 1
2 72 66 12 3
3 69 67 15 1
E 1 70 62 3 1
2 70 67 15 1
3 67 70 16 1
POST A 1 64 66 2 1
2 63 64 12 4
3 58 62 14 8
B 1 64 64 1 1
2 61 65 11 4
3 61 66 13 10
C 1 63 65 2 1
2 62 64 g 4
3 63 64 13 10
D 1 63 65 5 5
2 62 63 11 5
3 63 65 13 9
E 1 60 63 3 5
2 62 g2 8 4
3 61 59 i5 9

Data Entered By: Date: Data Entry Checked By: Date:




NSWC CRANE

WINDROW PROCESS DATA - DAILY LOG

Windrow Number:  S204 Date Monitored:  6/12/01
Age: 12 Relative Humidity: 83.0% inspected By:
Windrow Height: 5 Ambient Temperature: 23 Performed By: JL /JL
Windrow Length: 275
Windrow Width: 18
Texture: COARSE Start Time Finish Time
Time Turned: 15:25 Pre-Turn: 8:42 9:.06
Moisture Added: 0 Post-Turn: 15:30 15:45
Temperature (C) Oxygen (%) MWHC (%) pH
Pre or Post Cross Section Location 1t 25€ 3ft 1ff 25ft 3t 1ft 25ft3ft 251t
PRE A 1 69 63 3 1
2 65 67 16 1
3 70 67 9 1
B 1 68 67 4 1
2 70 64 4 1
3 66 64 11 1
Cc 1 70 66 3 1
2 70 64 7 1
3 67 66 10 1
D 1 70 66 5 2
2 62 64 18 1
3 68 65 8 1
E 1 69 65 6 1
2 65 63 2 1
3 69 64 3 2
POST A 1 56 60 14 5
2 54 57 1 8
3 54 59 13 3
B 1 57 62 12 10
2 56 59 14 7
3 58 62 9 2
C 1 56 58 16 5
2 58 61 10 6
3 60 61 14 1
D 1 57 59 15 4
2 57 58 17 9
3 60 62 8 1
E 1 58 60 11 5
2 59 B0 16 8
3 60 62 14 2
Data Entered By: Date: Data Entry Checked By: Date:




NSWC CRANE

WINDROW PROCESS DATA - DAILY LOG

Windrow Number: 3204 Date Monitored:  6/13/01
Age: 13 Relative Humidity: 81.0% Inspected By:
Wir....ow Height: 5 Ambient Temperature: 24 Parformed By: JL /L
Windrow Length: 275
Windrow Width: 18
Texture: MEDIUM Start Time Finish Time
Time Turned: 13:19 Pre-Turm: 7:42 8:.07
Moisture Added: 2000 Post-Turn: 13:24 13:48
Temperature (C) Oxyaen (%) MWHC {%) _pH
Pre or Post Cross Section Location 1t 251t 3ft 1ft 257t 3ft 1t 25ft3ft 25ft
PRE A 1 64 61 1 2
2 71 65 7
3 72 66 4
B 1 63 63 2 2
2 72 67 2
3 73 67 7
C 1 64 64 2 1
2 73 68 6
3 71 64 3
D 1 64 61 2 1
2 72 66 3
3 70 63 4
E 1 69 62 3 1
2 72 65 6
3 71 65 2
POST A 1 62 60 1 1
2 59 64 6
3 63 64 5
B 1 62 64 1 3
2 64 65 3
3 64 63 7
C 1 61 62 1 1
2 65 64 2
3 62 62 2
D 1 62 61 2 1
2 62 63 2
3 62 63 2
E 1 62 61 1 1
2 62 63 4
3 63 64 &
Data Entered By: Date: Data Entry Checked By: Date:




Windrow Number:

Age: 14
Windrow Height:
Windrow Length:
Windrow Width:

Texture:
Time Turned:
Moisture Added:

Pre or Post Cross Section Location

PRE A

POST A

Data Entered By:

4
275
16

Relative Humidity:

NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

8204

75.0%.

Ambient Temperature: 27

MEDIUM
14:25

0

WRN = RN = WKN 2 WRN 2N = WN =W 20N NN =

Date Monitored: 6/14/01

inspected By:
Performed By: SAN ! SAN

Start Time Finish Time

Pre-Turn: 9:45 10:00
Post-Turn: 14:25 14:42

Temperature {C) Oxygen (%) MWHC {%) pH

1ft 25ft 3ft 1ft 25f 3ft 1ft 251t 3 ft 25ft

47 57 12 9

65 69 5 7

68 89 3 10

66 64 5 8

67 68 10 3

69 69 8 6

69 67 7 10

65 &8 7 5

68 70 9 2

68 69 11 6

68 70 5 8

66 67 7 6

66 69 5 10

68 64 6 8

62 66 4 11

63 62 5 4

63 64 10 6

59 60 i4 9

83 64 2 1

63 65 9 5

62 64 11 6

62 64 4 2

61 63 9 3

62 B2 9 6

62 63 3 1

62 62 4 1

62 63 8 3

62 62 1 1

63 64 9 1

62 62 9 2

Date:

Data Entry Checked By: Date:




NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number: S204 Date Monitored:  6/15/01
Ager 15 Relative Humidity: 79.0% Inspected By:
Wir._ . ow Height: 5 Ambient Temperature: 27 Performed By: JL /JL

Windrow Length: 275
Windrow Width: 18

Texture: MEDIUM Start Time Finish Time
Time Turned: 10:31 Pre-Turn: 8:31 8:53
Moisture Added: 0 Post-Turn: 10:33 10:50
Temperature (C) Oxygen (%) MWHC (%) _pH
Pre or Post Cross Section Location 1t 257t 3ft ift 25ft 3f it 2513ft 251t
PRE A 1 63 58 1 1
2 64 B3 15 1
3 61 62 1 2
B 1 63 63 1 1
2 71 62 11 1
3 71 66 9 1
C 1 63 62 1 1
2 68 61 1
3 68 63 15 1
D 1 64 56 1 1
2 61 57 1 1
3 70 61 6 1
E 1 66 61 2 3
2 67 83 2 1
3 69 63 12 2
POST A 1 60 62 1 1
2 61 63 4 2
3 59 62 3 1
B 1 80 62 4 1
2 63 64 7 3
3 63 65 8 1
C 1 59 61 5 2
2 64 64 3 1
3 63 64 4 2
D 1 61 62 2 1
2 62 66 5 1
3 62 64 6 2
E 1 60 61 1 1
2 84 &8 3 4
3 63 64 6 1

Data Entered By: Date: Data Entry Checked By: Date:




NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

85.0%

19

Oxyaen (%)

Date Monitored: 6/16/01

Inspected By:
PerformedBy: JL / JL

Start Time Finish Time
Pre-Turn: 6:36 6:58
Post-Turn: 7:35 7:51

MWHC (%) pH

Windrow Number: 5204
Age: 16 Relative Humidity:
Windrow Height: 5 Ambient Temperature:
Windrow Length: 275
Windrow Width: 18
Texture: MEDIUM
Time Turned: 7:20
Moisture Added: 0
Temperature (C)
Pre or Post Cross Section Location 16 25ft 3ft
PRE A 1 62 60
2 656 64
3 66 59
B 1 68 63
2 70 66
3 69 65
C 1 64 60
2 68 65
3 67 62
D 1 66 61
2 68 64
3 68 65
E 1 62 59
2 66 B3
3 66 61
POST A 1 60 60
2 62 61
3 64 61
B 1 65 60
2 68 65
3 68 64
C 1 67 65
2 69 66
3 66 64
D 1 64 61
2 67 65
3 66 64
E 1 60 60
2 64 63
3 65 63
Data Entered By: Date:

Data Entry Checked By:

1ft
1
2
2
9
1

1

6
5
3
9
1
3
8
1
8
9
2
1
1
4
2
5
4
2
1
8
1
3
1
4
1

25ft 3
4

ft 1ft 25ft 3 ft 25ft

Date:




NSWC CRANE

WINDROW PROCESS DATA - DAILY LOG

Windrow Number: S204 Date Monitored:  6/18/01
Age: 18 Relative Humidity: 69.0% Inspected By:
Wii owHeight: 5 Ambient Temperature: 22 Performed By: JL / JL
Windrow Length: 275
Windrow Width: 18
Texture: MEDIUM Start Time Finish Time
Time Turned: 10:55 Pre-Turn: 8:51 9:10
Moisture Added: 0 Post-Turn: 10:59 11:20
Temperature (C) Oxygen (%) MWHC (%) pH
Pre or Post Cross Section Location 1ft 25ft 3 ft 1ft 25ft 3ft 1ft 25t 3ft 25
PRE A 1 64 66 4 1
2 67 64 9 2
3 67 65 3 1
B 1 66 65 5 1
2 68 63 11 2
3 67 64 10 4
C 1 64 61 7 1
2 65 63 16 12
3 66 B0 4 5
D 1 68 65 4 1
2 66 67 13 1
3 68 64 11 3
E 1 64 65 7 1
2 69 66 9 1
3 68 64 3 1
POST A 1 56 61 8 3
2 57 62 10 2
3 56 63 6 1
B 1 59 61 8 3
2 61 65 5 1
3 60 64 15 5
c 1 60 61 11 2
2 61 63 4 2
3 61 62 16 7
D 1 60 61 7 1
2 62 64 10 2
3 61 63 12 4
E 1 60 61 7 2
2 63 65 2 1
3 63 64 6 1
Data Entered By: Date: Data Entry Checked 8y: Date:




NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number: S204 Date Monitored:  6/19/01
Age: 18 Relative Humidity: 66.0% Inspected By:
Windrow Height: 5 Ambient Temperature: 26 Performed By: JL /I
Windrow Length: 275
Windrow Width: 18
Texture: MEDIUM Start Time Finish Time
Time Furned: 10:07 Pre-Turn: 8:41 9:03
Moisture Added: 0 Post-Turn: 10:20 10:42
Temperature {C) Oxvgen (%) MWHC (%) pH
Pre or Post Cross Section Location 1ft 25ft 3ft 18 2.5f 3ft 1ff 25ft3ft 251t
PRE A 1 65 63 4 1
2 68 66 2 2
3 67 66 5 1
B 1 64 67 7 1
2 66 69 10 1
3 65 69 14 3
C 1 66 65 12 1
2 69 67 11 1
3 68 67 14 2
D 1 67 66 7 2
2 69 68 14 3
3 69 67 13 1
E 1 68 66 9 2
2 71 67 14 1
3 70 67 11 3
POST A 1 63 63 2 1
2 67 65 2 1
3 65 66 1 3
B 1 62 60 1 1
2 63 61 4 1
3 63 60 1 1
C 1 63 62 7 2
2 66 65 3 1
3 67 66 2 1
D 1 64 61 4 1
2 65 60 2 2
3 65 61 2 2
E 1 67 64 5 1
2 68 63 4 2
3 68 64 1 2

Data Entered By: Date: Data Entry Checked By: Date:




NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number:  S204 ‘ Date Monitored:  6/20/01
Age: 20 Relative Humidity: 89.0% Inspected By:
Wil ow Height: 4.5 Ambient Temperature: 21 Performed By: JL / JL
Windrow Length: 275
Windrow Width: 17
Texture: MEDIUM Start Time Finish Time
Time Turned: 10:08 Pre-Turn: 8:00 8:21
Moisture Added: 1] Post-Turn: 10:08 10:30
Temperature (C) Oxyaen (%) MWHC (%) _pH
Pre or Post Cross Section Location 1#f 25t 3#t 1ft 25f 3ft 1f#f 250 3# 25t
PRE A 1 69 63 2 1
2 71 65 6 1
3 70 64 3 1
B 1 70 68 5 2
2 71 65 2 2
3 71 66 8 1
c 1 71 68 7 2
2 72 66 10 1
3 70 65 9 1
D 1 70 66 4 1
2 72 65 9 2
3 71 65 7 1
E 1 68 64 1 1
2 71 66 5 2
3 70 64 2 1
POST A 1 65 61 1 2
2 67 62 3 1
3 67 61 1 1
B 1 64 60 3 1
2 66 63 1 2
3 65 62 4 2
C 1 66 61 2 1
2 68 63 2 1
3 67 62 2 1
D 1 63 59 3 2
2 64 81 3 2
3 64 61 1 1
E 1 62 58 1 1
2 65 80 7 2
3 64 61 2 2

Data Entered By: Date: Data Entry Checked By: Date:




NSWC CRANE

WINDROW PROCESS DATA - DAILY LOG

Windrow Number: 5204 Date Monitored:  6/21/01
Age: 21 Relative Humidity: 94.0% Inspected By:
Windrow Height: 4.5 Ambient Temperature: 19 Performed By: JL / JL
Windrow Length: 275
Windrow Width: 18
Textura: MEDIUM Start Time Finish Time
Time Turned: 9:51 Pre-Turn: 8:10 8:24
Moisture Added: 0 Post-Turn: 9:54 10:12
Temperature (C) Oxygen (%) MWHC (%) pH
Pre or Post Cross Section Location 1ft 25t 3ft 1ft 25ft 3ft  1ft 25ft3ft 251t
PRE A 1 63 60 2 1
2 65 61 3 1
3 64 62 8 1
B 1 67 68 9 4
2 69 63 7 5
3 68 65 11 10
C 1 66 61 4 1
2 69 63 9 2
3 68 64 14 1
D 1 64 67 1 2
2 67 60 12 3
3 66 62 9 1
E 1 67 60 9 1
2 69 63 2 1
3 68 62 3 3
POST A 1 65 64 2 2
2 66 61 1 2
3 66 62 1 2
B 1 65 60 4 1
2 66 61 3 1
3 64 59 1 1
C 1 62 58 2 1
2 65 61 1 1
3 65 60 5 2
D 1 61 59 3 2
2 63 61 6 1
3 64 61 2 1
E 1 64 60 2 1
2 66 61 2 1
3 63 3 1

Data Entered By:

67

Date:

Data Entry Checked By:

Date:




NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number: S204 Date Monitored:  6/22/01
Age 22 Relative Humidity: 85.0% Inspected By:
Wii. .ow Height: 4.5 Ambient Temperature: 18 Performed By: JL /L
Windrow Length: 275
Windrow Width: 18
Texture: MEDIUM Start Time Finish Time
Time Turned: 9:38 Pre-Turn: 7:50 8:11
Moisture Added: 0 Post-Turn: 9:40 10:08
Temperature {C) Oxygen (%) MWHC (%) pH
Pre or Post Cross Section Location 1t 251t 3ft 1ft 25t 3ft 1ft 25ft3ft 251t
PRE A 1 64 59 5 2
2 66 61 2 1
3 65 62 1 1
B 1 66 62 1 1
2 68 64 4 1
3 68 65 6 2
C 1 61 60 10 1
2 63 62 9 2
3 62 62 17 2
D 1 66 61 4 1
2 69 63 10 2
3 68 63 9 1
E 1 66 60 3 1
2 68 63 7 2
3 68 62 4 1
POST A 1 60 58 3 1
2 63 60 4 2
3 62 61 2 2
B 1 63 60 2 2
2 64 61 3 2
3 64 60 3 2
C 1 62 59 4 2
2 63 60 6 1
3 63 60 3 2
D 1 65 61 4 1
2 66 63 2 1
3 66 62 2 2
E 1 63 60 2 1
2 65 61 2 2
3 64 61 2 2

Data Entered By: Date: Data Entry Checked By: Date:




NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number: S204 Date Monitored:  6/23/01
Age: 23 Relative Humidity: 83.0% Inspected By:
Windrow Height: 4.5 Ambient Temperature: 18 PerformedBy: JL / JL
Windrow Length: 275
Windrow Width: 18
Texture: MEDIUM Start Time Finish Time
Time Turned: 9:22 Pre-Turn: 7:45 8:07
Moisture Added: 0 Post-Turn: 9:23 9:46
Temperature (C) Oxygen (%) MWHC (%) pH
Pre or Post Cross Section Location 1ft 25%t 31t 1ft 2.5ft 3 ft 1ft 251t 3ft 25ft
PRE A 1 62 64 4 1
2 64 61 6 2
3 63 62 3 1
B 1 69 62 6 1
2 68 66 4 1
3 68 65 3 2
C 1 66 60 4 1
2 68 61 4 2
3 67 62 6 2
D 1 65 60 1 1
2 68 64 7 2
3 66 62 3 3
E 1 62 60 3 ' 1
2 65 61 9 4
3 64 60 7 3
POST A 1 64 62 3 1
2 65 B3 3 2
3 64 61 2 2
B 1 67 65 6 1
2 67 66 4 2
3 65 64 4 2
C 1 66 62 7 2
2 67 63 5 2
3 66 63 2 1
D 1 64 80 6 2
2 66 64 4 3
3 66 63 9 3
E 1 63 61 3 1
2 64 64 8 1
3 66 65 10 4
Data Entered By: Date: Data Entry Checked By: Date:




NSWC Crane Rockeye Toxicity Report
Bioremediation Facility May 2002
Revision 0

APPENDIX H

Borrow Source Analytical Data



SiteID:  RKY-BS-001

Sample Results for SDG: 47

Field ID: RKY BS
Sample Date:  07/12/01 Lab Number: 46987.01
Analysis Method: Swe6010B
Compound Result Units Residential Level Industrial Level
BARIUM 70.5 MGKG 5300 100000
CADMIUM 02U MGKG 38 850
CHROMIUM 16.6 MGKG 210 450
LEAD 12.7 MGKG 400 1000
Analysis Method: SWE082
Compound Result Units Residential Level Industrial Level
PCB 1242 33U UGKG 66 340
PCB 1254 33U0 UGKG 66 19000
PCB 1260 30 UGKG 66 340
Analysis Method: SW8260B
Compound Result Units Residential Level Industrial Level
1,1,1-TRICHLOROETHANE 40U UGKG 1200000 3000000
1,1,2,2-TETRACHLOROETHANE 4U UGKG 600 1100
1,1,2-TRICHLOROETHANE 4U UGKG 650 1500
1,1-DICHLOROETHANE 4U UGKG 500000 1700000
1,1-DICHLORQOETHENE 4U UGKG 70 80
1,2-DICHLOROETHANE 4U UGKG 400 550
1,2-DICHLOROETHYLENES (CIS & TRANS) 4U UGKG 350 550
ACETONE 4U UGKG 2000000 8800000
CHLOROETHANE 40 UGKG 1100000 1600000
CHLOROFORM 4U UGKG 30 530
MEK / 2-BUTANONE 4U UGKG 7100000 27000000
METHYLENE CHLORIDE 4U UGKG 7800 18000
MIBK / 4-METHYL-2-PENTANONE 4U UGKG 770000 2800000
TETRACHLOROETHENE 4U UGKG 11000 17000
TOLUENE 4U UGKG 790000 880000
TRANS-1,3-DICHLOROPROPENE 4U UGKG 250 550
TRICHLOROETHENE 4U UGKG 5000 7000
VINYL CHLORIDE 4U UGKG 30 35
Analysis Method: Swsgz270C
Compound Result Units Residential Level Industrial Level
2,4-DINITROTOLUENE 340 U UGKG 130000 1400000
2,6-DINITROTOLUENE 340U UGKG 65000 680000
BENZO[A]JANTHRACENE 3400 UGKG 900 2600
BENZO[B]JFLUORANTHENE 340 U UGKG 900 2600

* = Indicates Result Exceeded Residential Limit

*# = Indicates Result Exceeded Industrial Limit



A R N S e P 4 et s LY

SitelD: RKY-BS-001

Sample Results for SDG: 46987

Field ID: RKY BS

Sample Date: 07/12/01 Lab Number: 46987.01
Analysis Method: SW8270C
Compound Result Units Residential Level Industrial Level
BIS(Z-ETHYLHEXYL) PHTHALATE 340U UGKG 46000 140000
CHRYSENE 340U UGKG 7000 7000
DI-N-BUTYL PHTHALATE 340U UGKG 6500000 68000000
FLUORANTHENE 340 U UGKG 2600000 27000000
N-NITROSODIPHENYLAMINE 340U UGKG 130000 390000
NITROBENZENE 340U UGKG 18000 94000
PHENANTHRENE 340U UGKG 100000 100000
PYRENE 340U UGKG 100000 100000
Analysis Method: SW38330
Compound Result Units Residential Level Industrial Level
1,3,5-TRINITROBENZENE 476 U UGKG 3300 34000
1,3-DINITROBENZENE 476 U UGKG 6500 68000
2,4,6-TRINITROTOLUENE 476 U UGKG 15000 64000
2,4-DINITROTOLUENE 476 U UGKG 130000 1400000
2,6-DINITROTOLUENE 476 U UGKG 65000 680000
2-AMINO-4,6-DINITROTOLUENE 476 U UGKG 130000 1400000
2-NITROTOLUENE 476 U UGKG 650000 6800000
3-NITROTOLUENE 476 U UGKG 650000 6800000
4-AMINQO-2,6-DINITROTOLUENE 476 U UGKG 65000 680000
4-NITROTOLUENE 476 U UGKG 650000 6800000
HMX 4600 UGKG 3300000 34000000
NITROBENZENE 476 U UGKG 18000
RDX 476 U  UGKG 4000
TETRYL 476 U UGKG 650000 6800000
SiteID: RKYTB07120! Field ID: TRIP BLK
Sample Date: 07/12/01 Lab Number: 46987.02
Analysis Method: SWE260B
Compound Result Units Residential Level Industrial Level
1,1,1-TRICHLOROETHANE 50 UGL
1,1,2-TRICHLOROETHANE 5U UGL
TRANS-1,3-DICHLOROPROPENE 5U UGL

* = Indicates Result Exceeded Residential Limit

** = Indicates Result Exceeded Industrial Limit




NSWC Crane Rockeye Toxicity Report
Bioremediation Facility May 2002
Revision 0

APPENDIX |

Explosive Summary Report for the Control Windrow



Windrow Number: CONTROL2

Construction
Compound Date Date Sampled DaysOld__CrossSection Location Concentration UGKG
135TNB 08/10/01 09/04/01 25 ON T LT 476
Average Concentration for Cross Section ON ; 476
AVERAGE CONCENTRATION FOR WINDROW ON DAY 25 ; 476
Standard Deviation:

Percent Reduction of 135TNB: Not Applicable; No Day 0 Results



Windrow Number: CONTROL2

Construction
Compound Date Date Sampled DaysOld _CrossSection Location Concentration UGKG
13DNB 08/10/01 09/04/01 25 ON T LT 476
Average Concentration for Cross Section ON : 476
AVERAGE CONCENTRATION FOR WINDROW ON DAY 25 ; 476
Standard Deviation:

Percent Reduction of 13DNB: Not Applicable; No Day 0 Results




Windrow Number: CONTROL2

Construction
Compound Date Date Sampled DaysOld CrossSection Location Concentration UGKG
246TNT 08/10/01 09/04/01 25 ON T LT 476
Average Concentration for Cross Section ON : 476
AVERAGE CONCENTRATION FOR WINDROW ON DAY 25 : 476
Standard Deviation:

Percent Reduction of 246TNT: Not Applicable; No Day 0 Results



Windrow Number: CONTROL2

Construction . .
Compound Date Date Sampled DaysOld__CrossSection Location Concentration UGKG
24DNT 08/10/01 08/04/01 25 ON T LT 476
Average Concentration for Cross Section ON : 476
AVERAGE CONCENTRATION FOR WINDROW ON DAY 25 ;: 476
Standard Deviation:

Percent Reduction of 24DNT: Not Applicable; No Day 0 Results




Windrow Number;: CONTROL2

Construction
Compound Date Date Sampled DaysOld _ CrossSection Location Concentration UGKG
26DNT 08/10/01 09/04/014 25 ON T LT 476
Average Concentration for Cross Section ON : 476
AVERAGE CONCENTRATION FOR WINDROW ON DAY 25 : 476
Standard Deviation:

Percent Reduction of 260DNT: Not Applicable; No Day 0 Results



Windrow Number: CONTROL2

Construction
Compound Date Date Sampled DaysQld__CrossSection Location Concentration UGKG
2A46DT 08/10/01 09/04/01 25 ON T LT 476
Average Concentration for Cross Section ON : 476
AVERAGE CONCENTRATION FOR WINDROW ON DAY 25 : 476
Standard Deviation:

Percent Reduction of 2446DT: Not Applicable; No Day 0 Results




Windrow Number: CONTROL2

Construction

Compound Date Date Sampled DaysOld__CrossSection Location Concentration UGKG
2NT 08/10/01 09/04/01 25 ON T LT 476
Average Concentration for Cross Section ON : 476
AVERAGE CONCENTRATION FOR WINDROW ON DAY 25 : 476
Standard Deviation:

Percent Reduction of 2NT: Not Applicable; No Day 0 Results



Windrow Number: CONTROL2
Construction
Compound Date Date Sampled DaysOld__CrossSectionLocation Concentration UGKG
3NT 08/10/01 09/04/01 25 ON T LT 476
Average Concentration for Cross Section ON : 476
AVERAGE CONCENTRATION FOR WINDROW ON DAY 25 : 476
Standard Deviation:

Percent Reduction of 3NT: Not Applicable; No Day 0 Results




Windrow Number: CONTRQL2

Construction
Compound Date Date Sampled DaysOld__CrossSection Location Concentration UGKG
4A26DT 08/10/01 09/04/01 25 ON T LT 476
Average Concentration for Cross Section ON : 476
AVERAGE CONCENTRATION FOR WINDROW ON DAY 25: 476
Standard Deviation:

Percent Reduction of 4426DT: Not Applicable; No Day 0 Results



Windrow Number: CONTROL2

Construction -
Compound Date Date Sampled DaysOld _CrossSection Location Concentration UGKG
4NT 08/10/01 09/04/01 25 ON T LT 476
Average Concentration for Cross Section ON ; 476
AVERAGE CONCENTRATION FOR WINDROW ON DAY 25 : 476
Standard Deviation:

Percent Reduction of 4NT: Not Applicable; No Day 0 Results




Windrow Number: CONTROL2?

Construction
Compound _Date Date Sampled DaysOld _CrossSection Location Concentration UGKG
HMX 08/10/01 09/04/01 25 ON T 358 J
Average Concentration for Cross Section ON : 358
AVERAGE CONCENTRATION FOR WINDROW ON DAY 25 : 358
Standard Deviation:

Percent Reduction of HMX: Not Applicable; No Day 0 Results



Windrow Number: CONTROL2

Construction
Compound Date Date Sampled DaysOld _CrossSection _Location Concentration UGKG
NB 08/10/01 09/04/01 25 ON T LT 476
Average Concentration for Cross Section ON : 476
AVERAGE CONCENTRATION FOR WINDROW ON DAY 25 : 476
Standard Deviation:

Percent Reduction of NB: Not Applicable; No Day 0 Results




Windrow Number: CONTROL2

Construction

Compound Date Date Sampled DaysOld__CrossSection Location Concentration UGKG
RDX 08/10/01 09/04/01 25 ON T 1230
Average Concentration for Cross Section ON : 1230
AVERAGE CONCENTRATION FOR WINDROW ON DAY 25 : 1230
Standard Deviation:

Percent Reduction of RDX: Not Applicable; No Day 0 Results



Windrow Number: CONTROL2?

Construction
Compound Date Date Sampled DaysQld _CrossSection Lecation Concentration UGKG
TETRYL 08/10/01 09/04/01 25 ON T LT 476
Average Concentration for Cross Section ON : 476
AVERAGE CONCENTRATION FOR WINDROW ON DAY 25 : 476
Standard Deviation:

Percent Reduction of TETRYL: Not Applicable; No Day 0 Results




NSWC Crane Rockeye Toxicity Report
Bioremediation Facility May 2002
Revision 0

APPENDIX J

Control Windrow Daily Process Data



NSWC Crane BioFaci...y Full Scale Operations
Control Windrow Average Daily Oxygen

Windrow Average Daily Oxygen
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NSWC Crane BioFacility Full Scale Operations

Control Windrow Average Daily Temperature

Windrow Average Daily Temperatures
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Average Daily Windrow WHC Summary Report

" “vdrow Number Construction Date Date Monitored Age (Days) PRE-Turn (%) POST-Turn (%)

CONTROL2 &/10/01 8/10/01 1) 5540
8/14/01 4 51.10
8/16/01 6 58.80

All average MWHC values are expressed in percent

Wednesday, January 16, 2002 Page 1 of 1



Average Daily Windrow Oxygen Summary Report

Windrow Number Construction Date Date Monitored Age (Days) PRE-Turn (%) POST-Turn (%)

CONTROL2 8/10/01 8110/01 0 14.33
8/11/01 1 8.67 12.83
8/13/01 3 7.67 7.50
8/14/01 4 6.83 8.83
B8/15/01 5 7.50 4.00
8/16/01 6 6.67 2.50
8/17/01 7 1.67 2,67
8/18/01 8 7.7 11.00
8/20/01 10 13.83 9.00
8/21/01 11 5.83 7.11
8/22/01 12 9.28 11.28
8/23/101 13 4.50 9.61
8/24/01 14 450 9.00
8/25/01 15 6.00 9.33
8/27/01 17 7.67 5.47
8/28/01 18 8.33 18.17
8/29/01 19 8.17 2,83
8/30/01 20 12.00 11.83
8/31/01 21 4.33 8.33
9/2/01 23 717 3.33

All average Oxygen values are expressed as a percent

Wednesday, January 16, 2602

Page 1 of 1
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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)
FANTROL2 8/10/01 8/10/01 0 28.00
8/11/01 1 50.33 4517
8/13/01 3 63.17 60.00
814101 4 70.00 54.00
815/ 5 59.00 59.33
8/16/01 6 64.17 57.50
8i17/01 7 60.83 61.17
8/18/01 8 63.67 56.33
8/20/01 10 55.67 51.56
8/21/01 1" 59.00 65.94
8/22/01 12 55.72 54.11
8123701 13 63.00 55.61
8/24/01 14 65.17 59.00
B/25/01 15 69.00 63.17
8127101 17 64.83 59.83
8/28/01 18 64.83 58.17
8/29/01 19 63.17 56.17
8/30/01 20 58.17 50.33
a/31/01 21 64.50 65.00
9/2/01 23 53.33 51.50

All average temperatures are in degrees centigrade

Wednesday, January 16, 2002

Page 1 of 1



Windrow Number:

Ag/ 0
Winarow Height:

Windrow Length:
Windrow Width:

Texture:
Time Turned:
Moisture Added:

Pre or Post
POST A

Data Entered By:

NSWC CRANE

WINDROW PROCESS DATA - DAILY LOG

CONTRO

Relative Humidity:

Ambient Temperature:

COARSE
13:00
0

Cross Section Location

1
2
3

Date Monitored:  8/10/01
Inspected By:
Performed By: ! PJC

Start Time Finish Time

Date:

Data Entrv Checked Bvr

Pre-Turn:
Post-Turn: 13:15 13:20
Temperature {(C) Oxygen (%) MWHC (%) pH
1ft 25t 3ft 1ft 2.5ft 3ft 1ft 25f 3ft 2.5 ft
27 15 12
12 17 55.4
16 14

Nata:



NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number: CONTRO Date Monitored:  8/11/01
Age: 1 Relative Humidity: 81.0% Inspected By:
Windrow Height: 4 Ambient Temperature: 23 Performed By: PJC / PJC
Windrow Length: 25
Windrow Width: 16
Texture: COARSE Start Time Finish Time
Time Turned: 9:25 Pre-Turn: 8:00 8:05
Moisture Added: 0 Post-Turn: 9:30 9:35
Temperature {C) Oxygen (%) MWHC (%) pH

Pre or Post Cross Section Location 1t 25ft 3ft  1ft 25t 3ft 1t 25ft3ft 251t
PRE A 1 53 48 14 3

2 M 43 13 0

3 55 52 17 5
POST 1 45 45 14 12

2 44 44 13 10

3 46 47 15 13

Data Entered By:

Date:

Data Entry Checked By:

Date:




NSWC CRANE

WINDROW PROCESS DATA - DAILY LOG

Windrow Number: CONTRO Date Monitored:  8/13/01
Ag- 3 Relative Humidity: 82.0% Inspected By:
Winhwrow Height: 6 Ambient Temperature: 21 Performed By: JL /JL
Windrow Length: 25
Windrow Width: 16
Texture: COARSE Start Time Finish Time
Time Turned: 9:42 Pre-Turn: 9:16 9:21
Moisture Added: 0 Post-Turn: 9:43 9:48
Temperature {C) Oxygen (%) MWHC (%) pH

Fre or Post Cross Section Location 1ft 2.5ft 31t 1ft 25ft 31t 1ft 2.5ft 3ft 251t
PRE A 1 61 66 12 2

2 60 66 11

3 60 66 13
POST 1 59 61 9 4

2 59 60 11

3 60 61 13
Data Entered By: Date: Data Entry Checked By: Date:




Windrow Number:

NSWC CRANE

WINDROW PROCESS DATA - DAILY LOG

CONTRO

Date Monitored:  8/14/01
Age: 4 Relative Humidity: 73.0% Inspected By:
Windrow Height: 5 Ambient Temperature: 23 Performed By: JL /L
Windrow Length: 25
Windrow Width: 15
Texture: COARSE Start Time Finish Time
Time Turned: 15:00 Pre-Turn: 10:29 10:34
Moisture Added: 300 Post-Turn: 15:10 15:15
Temperature (C) Oxygen (%) MWHC (%) pH

Pre or Post Cross Section Location 1ft 2.5ft 3ft 1ft 2.5ft 3ft 1ft 25§t 3ft 251t
PRE A 1 71 69 13 3

2 72 69 10

3 71 68 11
POST 1 52 59 10 9

2 51 56 11 51.1

3 53 53 6

Data Entered By:

Date:

Data Entry Checked By:

Date:




NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number: CONTRO Date Monitored:  8/15/01
Ag- 5 Relative Humidity: 81.0% Inspected By:
Winurow Height: 4 Ambient Temperature: 19 Performed By: PJC /
Windrow Length: 25
Windrow Width: 18
Texture: COARSE Start Time Finish Time
Time Turned: Pre-Turn: 8:20 8:25
Moisture Added: 0 Post-Turn:
Temperature (C) Oxygen (%) MWHC (%) pH

Pre or Post Cross Section Location 1ft 251t 3ft 1ft 254t 3ft 1ft 25ft 3t 2.5 ft
PRE A 1 59 57 17 2

2 54 59 15 2

3 64 61 9 0
POST 1 59 59 7 3

2 59 58 6 2

3 61 60 4 2



Windrow Number:

Age: 6
Windrow Height:

Windrow Length:
Windrow Width:

Texture:
Time Turned:
Moisture Added:

NSWC CRANE

WINDROW PROCESS DATA - DAILY LOG

CONTRO

4.5
25
16

COARSE

11:23
300

Relative Humidity:

83.0%

Ambient Temperature: 24

Temperature {C)

Pre or Post Cross Section Location 1t 2.5t 3t 11t
PRE A 1 67 62 9

2 68 63 7

3 66 59 17
POST 1 59 57 4

2 58 56 2

3 59 56 3

Data Entered By:

Date:

Oxygen (%)
25ft 3ft

Data Entry Checked By:

Date Monitored:  8/16/01
Inspected By:
Performed By: JL / JL

Start Time Finish Time
9:30 9:35
11:27 11:32

Pre-Turn:
Post-Turn:

MWHC (%)
25ft 31t

pH
2.5 ft

1t
3

58.8

Date:




NSWC CRANE

WINDROW PROCESS DATA - DAILY LOG

Windrow Number: CONTRO Date Monitored:  8/17/01
Ap- 7 Relative Humidity: 83.0% Inspected By:
Wivurow Height: 3.5 Ambient Temperature: 21 Performed By: JL /L
Windrow Length: 25
Windrow Width: 16
Texture: COARSE Start Time Finish Time
Time Turned: 10:59 Pre-Turn: 9:33 9:38
Moisture Added: 0 Post-Turn: 11:07 11:13
Temperature (C) Oxygen (%) MWHC (%) pH

Pre or Post Cross Section Location 1ft 25ft 3ft 1ft 25ft 3ft 1t 251t 3ft 2.5 ft
PRE A 1 64 58 3 1

2 63 58 2

3 63 59 2
POST 1 61 60 4 2

2 62 61 3

3 62 61 3
Data Entered By: Date: Data Entry Checked By: Date:




NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number: CONTRO Date Monitored:  8/18/01
Age: B Relative Humidity: 91.0% Inspected By:
Windrow Height: 35 Ambient Temperature: 27 Performed By: JL ! JL
Windrow Length: 25
Windrow Width: 16
Texture: COARSE Start Time Finish Time
Time Turned: 8:36 Pre-Turn: 8:26 8:31
Moisture Added: 0 Post-Turn: 8:38 8:43
Temperature {C) Oxygen {%) MWHC (%) pH

Pre or Post Cross Section Location 1ft 25t 3t 18 25ft 3ft 1t 25ft 3ft 2.5 ft
PRE A 1 66 63 11

2 65 62 13 2

3 64 62 14 1
POST 1 55 59 13

2 55 58 15 7

3 54 57 17 9
Data Entered By: Date: Data Entry Checked By: Date:




NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number: CONTRO Date Monitored:  8/20/01
Agr 10 Relative Humidity: 87.0% Inspected By:
Win..row Height: 4 Ambient Temperature: 23 Performed By: RAD / RAD
Windrow Length: 25
Windrow Width: 16
Texture: COARSE Start Time Finish Time
Time Turned: Pre-Turn:
Moisture Added: 0 Post-Turn:
Temperature {C) Oxygen {%) MWHC (%) _pH
Pre or Post Cross Section Location 1ft 25ft 3t 1ft 25# 31t 1ft 2.5t 3ft 251
PRE A 1 57 58 12 7
2 52 56 17 16
3 52 60 16 16
B 1 57 61 15 9
2 49 49 18 16
3 56 61 15 13
C 1 52 52 12 10
2 50 54 16 14
, 3 63 63 12 15
POST A 1 58 56 9 4
2 59 56 9 8
3 56 57 7 4
B 1 53 56 12 7
2 51 48 13 14
3 54 58 9 6
C 1 47 45 7 10
2 41 40 14 13
3 43 50 10 6

{ata Entered By: -~ Date: Nata Fntrv Chackad Ru- Fata



NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number: CONTRO Date Monitored:  8/21/01
Age: 11 Relative Humidity: 84.0% Inspected By:
Windrow Height: 4 Ambient Temperature: 24 Performed By: RAD ! RAD
Windrow Length: 25
Windrow Width: 16
Texture: COARSE Start Time Finish Time
Time Turned: Pre-Turn: 8:12 8:18
Moisture Added: 0 Post-Turn: 8:50 9:00
Temperature (C) Oxvgen (%) MWHC (%) pH
Pre or Post Cross Section Location 1ft 25t 3ft 1ft 2.5t 3 ft 1ft 25t 3ft 251t
PRE A 1 62 57 2 1
2 61 62 7 B
3 59 57 10 2
B 1 57 57 7 4
2 62 63 1 2
3 58 58 8 9
C 1 58 57 10 2
2 62 55 10 2
3 57 60 11 9
POST A 1 66 67 4 3
2 68 68 7 9
3 67 69 9 11
B 1 68 67 4 3
2 66 66 9 7
3 70 68 8 6
C 1 58 60 16 7
2 59 67 5 6
3 65 68 5 9

Data Entered By:

Date: Data Entry Checked By: Date:




NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

Windrow Number: CONTRO Date Monitored:  8/22/01
Age: 12 Relative Humidity: 80.0% Inspected By:
Win...ow Height: 35 Ambient Temperature: 28 Performed By: RAD / RAD

Windrow Length: 2
Windrow Width: 17

Texture: MEDIUM Start Time Finish Time
Time Turned: 8:00 Pre-Turn: 7:10 7:20
Moisture Added: 0 Post-Turn: 8:20 8:30
Temperature (C) Oxygen (%) MWHC (%) pH
Pre or Post Cross Section Location 1ft 25ft 3ft 1ft 2.5ft 3t 1ft 25t 3ft 25ft
PRE A 1 58 60 10 4
2 56 58 14 4
3 49 45 12 10
B 1 47 46 14 15
2 58 58 15 8
3 56 B2 9 B
C 1 55 56 9 4
2 59 58 14 8
3 60 62 7 4
POST A 1 47 51 15 11
2 54 56 9 12
3 54 54 6 5
B 1 56 56 11 14
2 54 54 12 13
3 53 54 10 12
C 1 54 54 12 14
2 55 56 9 14
3 59 53 13 1

Data Entered By: Date: Data Entry Checked By: Date:




NSWC CRANE

WINDROW PROCESS DATA - DAILY LOG

windrow Number: CONTRO Date Monitored:  8/23/01
Age: 13 Relative Humidity: 86.0% Inspected By:
Windrow Height: 4 Ambient Temperature: 30 Performed By: RAD / RAD
Windrow Length: 20
Windrow Width: 16
Texture: MEDIUM Start Time Finish Time
Time Turned: 8:10 Pre-Turn: 7:55 8.05
Moisture Added: 0 Post-Turn: 8:25 8:30
Temperature (C) Oxvagen (%) MWHC (%) pH
Pre or Post Cross Section Location 1ft 251t 31t 1ft 25ft 3ft 1ft 25t 3ft 25 ft
PRE A 1 59 60 5 4
2 66 62 0 0
3 57 58 2 1
B 1 59 65 12 8
2 68 65 5 7
3 58 58 6 1
C 1 67 67 3 5
2 64 66 B 10
3 68 67 3 1
POST A 1 52 57 11 9
2 57 56 7 13
3 57 55 6 8
B 1 55 56 13 7
2 57 55 9 14
3 57 58 9 9
C 1 56 56 9 8
2 54 55 9 12
3 53 55 14 6
Data Entered By: Date: Data Entry Checked By: Date:




NSWC CRANE

WINDROW PROCESS DATA - DAILY LOG

Relative Humidity:

85.0%

Ambient Temperature: 32

Windrow Number: CONTRO
Ag 14
Winurow Height: 4
Windrow Length: 20
Windrow Width: 16
Texture: MEDIUM
Time Turned: 12:00
Moisture Added: 0
Pre or Post Cross Section Location
PRE A 1
2
3
POST 1
2
3
Data Entered Bv: Nata-

Date Monitored:  8/24/01
Inspected By:
PerformedBy: JL / JL

Start Time Finish Time

Pre-Furn: 9:03 9:08
Post-Turn: 12:10 12:14
Temperature (C) Oxygen (%) MWHC (%} pH

1ft 25ft 3ft 1ft 25ft 3ft 1ft 25ft 3t 251t

67 64 8 1

67 61 15 0

69 83 3 0

57 62 11 5

56 61 14 7

56 62 10 7

MNata Entny Mhanlad B M



NSWC CRANE

WINDROW PROCESS DATA - DAILY LOG

Windrow Number: CONTRO Date Monitored:  8/25/01
Age: 15 Relative Humidity: 83.0% Inspected By:
Windrow Height: 4 Ambient Temperature: 31 Performed By: JL /L
Windrow Length: 25
Windrow Width: 16
Texture: MEDIUM Start Time Finish Time
Time Turned: 8:00 Pre-Turn: 7:35 7:40
Moisture Added: 0 Post-Turn: 8:05 8:08
Temperature (C) Oxygen (%) MWHC (%) pH

Pre or Post Cross Section Location 1ft 251t 3ft 1t 2.5ft 3ft 1ff 25t 3ft 251
PRE A 1 67 71 4 2

2 69 68 12

3 68 71 13
POST 1 64 64 9 7

2 62 64 11

3 62 63 15

Data Entered By:

Date:

Data Entry Checked By: Date:




NSWC CRANE

WINDROW PROCESS DATA - DAILY LOG

Windrow Number: CONTRO

Ag- 17
Winurow Height: 4

Windrow Length: 25
Windrow Width: 16
Texture: MEDIUM
Time Turned: 13:35

Moisture Added: 0

Pre or Post Cross Section Location
PRE A 1
POST

[S- I\ T 7L I S

Data Entered By:

Relative Humidity:
Ambient Temperature: 29

89.0%

Date Monitored:  8/27/01
Inspected By:
Performed By: JL /L

Start Time Finish Time

Pre-Turn: 11:18 11:22
Post-Turn:

Temperature {C) Oxygen (%) MWHC (%) pH
1ff 251t 31t 1ft 2.5f 31t 1ft 25t 31t 254
66 67 6 1
63 65 17
63 65 15
60 61 3 3
61 61 8
57 59 11

Date:

Bata Entry Checked By:

Oate:




Windrow Number:

Age: 18
Windrow Height:

Windrow Length:
Windrow Width:

Texture:
Time Turned:
Moisture Added:

Pre or Post Cross Section Location

PRE A

POST

Data Entered By:

4
25
16

MEDIUM
1447
0

1

W= LN

Relative Humidity:

NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

CONTRO

61.0%

Ambient Temperature: 35

Date Monitored: 8/28/01

inspected By:
Performed By: JL / JL

Start Time Finish Time

Pre-Turn: 14:13 14:17
Post-Turn: 14:48 14:53
Temperature (C) Oxygen (%) MWHC (%) pH
1ft 2.5f 3ft 1ff 251t 3ft 1ft 25ft3ft 2.5ft
62 62 19 2
68 66 7 1
64 67 18 3
61 61 17 18
61 55 18 19
54 57 19 18

Date:

Data Entry Checked By:

Rt R AR AR i 12 7 S

Date:




NSWC CRANE

WINDROW PROCESS DATA - DAILY LOG

Windrow Number: CONTRO Date Monitored:  8/29/01
Agr 19 Relative Humidity: 83.0% Inspected By:
Win...ow Height: 4 Ambient Temperature: 26 Performed By: PJC / PJC
Windrow Length: 15
Windrow Width: 18
Texture: FINE Start Time Finish Time
Time Turned: 12:50 Pre-Turn: 10:00 10:05
Moisture Added: 0 Post-Turn: 13:03 13:.07
Temperature (C) Oxygen (%) MWHC (%)} _pH

Pre or Post Cross Section Location 1t 25ft 3ft 1ff 25ft 3ft 1t 2531t 25t
PRE A 1 65 63 3 1

2 62 65 19

3 61 63 11
POST 1 56 56 3 2

2 57 &7 6

3 56 55 2
Data Entered By: Date: Data Entry Checked By: Date:




NSWC CRANE

WINDROW PROCESS DATA - DAILY LOG

Windrow Number: CONTRO Date Monitored:  8/30/01
Age: 20 Relative Humidity: 80.0% Inspected By:
Windrow Height: 4 Ambient Temperature: 27 Performed By: JL ! JL
Windrow Length: 25
Windrow Width: 16
Texture: MEDIUM Start Time Finish Time
Time Turned: 13:20 Pre-Turn: 10:47 10:52
Moisture Added: 0 Post-Turn: 13:34 13:39
Temperature (C) Oxygen (%) MWHC (%) pH

Pre or Post Cross Section Location 1ft 2.5ft 3ft 1t 251t 3ft 1t 25 3ft 25 ft
PRE A 1 58 59 19 14

2 57 55 9 1

3 60 60 18 1
POST 1 50 49 14 12

2 52 49 12 9

3 53 49 13 11
Data Entered By: Date: Data Entry Checked By: Date:




Windrow Number:
Agr 21
Wir...ow Height: 4

Windrow Length: 25
Windrow Width: 16

Texture: FINE

CONTRO
Relative Humidity:

NSWC CRANE
WINDROW PROCESS DATA - DAILY LOG

95.0%

Ambient Temperature: 29

Date Monitored:  8/31/01
Inspected By:
Performed By: JL / JL

Start Time Finish Time

Time Turned: Pre-Turn: 8:12 8:16
Moisture Added: 0 Post-Turn: 9:34 9:39
Temperature (C) Oxvygen (%) MWHC (%) pH

i -g or Post Cross Section Location 1ff 25ft 3ft 1ft 25t 3t 1ft 25ft3ft 2.5t
PRE A 1 68 64 9 2

2 66 62 6 2

3 66 61 6 1
POST 1 65 65 10 4

2 65 64 12 5

3 66 65 12 7
Data Entered By: Date; Data Entry Checked By: Date:




NSWC CRANE

WINDROW PROCESS DATA - DAILY LOG

Windrow Number: CONTRO Date Monitored:  $/2/01
Age: 23 Relative Humidity: 89.0% Inspected By:
Windrow Height: 3.5 Ambient Temperature: 24 Performed By: JL /L
Windrow Length: 25
Windrow Width: 16
Texture: FINE Start Time Finish Time
Time Turned: 7:25 Pre-Turn: 6:50 6:54
Moisture Added: 0 Post-Turn: 7:37 7:42
Temperature (C) Oxygen (%) MWHC (%) pH

Pre or Post Cross Section Location 1ft 2.5ft 3t 1ft 2.5ft 3ft 1ft 25ft 31t 2.5 ft
PRE A 1 52 56 11 4

2 51 54 10 2

3 52 55 13 3
POST 1 49 b4 4 2

2 49 53 6 2

3 50 54 4 2
Data Entered By: Date: Data Entry Checked By: Date:




T certify under penalty of law that this document and all
attachments were prepared under my direction or supervision in
accordance with a system designed to assure that qualified
personnel preoperly 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 informatiocon 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 wviolations.

C Lo PP follmni il
S{I’GNATURE

DIRECTOR, ENVIRONMENTAL PROTECTICN DEPARTMENT
BY DIRECTION OF THE COMMANDER :ﬂz?/dbzfz”
TITLE DATE
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