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EXECUTIVE SUMMARY 

Explosives contaminated soil at Naval Surface Warfare Center Crane, Indiana. is being treated 
through a composting bioremediation process. While treatment of the soil in this process results 
in contaminant reduction to industrial use clean-up levels 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, F&Scale Biofemediation, NSWC Crane, Crane, lndiana [MK, 79991, and concluded 
that treated contaminated soil 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 
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: Toxicity Characteristic Leaching Procedure (TCLP) and 
Synthetic Precipitation Leaching Procedure (SPLP). 

The Earthworm Toxicity analysis subjected earthworms, Eisenia foefida, 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, fbotobacfetium phosphoreum. This organism was 
subjected to various concentrations of compost 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 S-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 all samples met the requirements for use in land 
application. 

TCLP 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, 1998. 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, lndiana [MK 19991. 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 Han of 
Composted Material from Mine Fill A and Mine Fill B [MK, 20001 (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 report 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. (ASI), 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 (ASI 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 .I .I Earthworm Toxicity 

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 MicrotoxB 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 Control 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 acceptable toxicity levels for the Microtoxc 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 returned 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. Following 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 S-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 B/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 soil 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 Plan for Soils 
Bioremediation Facility, five composite samples (one for each of the five cross sections 3, 5, 7, 
9, and 11) were collected from Windmw 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 

2.1 TEST METHOD DESCRIPTION 

Earthworm Toxicity analysis was performed at ASI 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 Qualify Assurance 
Project Plan [IVK, 19981 (FS-QAPP), Appendix G, page A-4. Adult earthworms, which were 
greater than 60 days of age, were received at the laboratory, in a healthy condition, by overnight 
delivery from the supplier. 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 CC), during which time the earthworms were fed with Magic Worm Food” prior to 
use in this analysis. Feedings were documented on ASl’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 1/16inch diameter holes in the top for air. The test was conducted under continuous 
illumination at a temperature of 20 f 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 ICday 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 ICday 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-l. The values reported represent the concentration of compost that resulted 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 KCI 
was 7,071 .O 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 (mgll). 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 (%) 
Sample S204-3 S204-5 S204-7 s204-9 s204-11 

S204 
ID Average Control 

7 Day LC50 70.7 64.5 70.7 69.1 67.5 68.5 69.1 

14 Day LC50 70.7 61.6 67.9 64.5 60.2 65.0 58.0 

2.3 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 turnaround times, and sample 
data, in comparison to analytical quality assurance objectives. In addition, at least 10% of the 
samples were validated by performing a thorough review of the analytical data, utilizing 
laboratory analytical records, to assess laboratory performance in relation to the 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, 19951. 

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, KCI was used as a reference toxicant. The KCI 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 .O mg/L for the 7-day test period, and 6622.0 mg/L 
for the 14.day testing period, for both Windrow S-204 and the Control Windrow. These values 
represented the concentration of KCI which resulted in 50% mortality of the earthworms and 
was comparable with the published 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 foefida. 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 observed in the sample results. There was 
actually a very slight increase in survivability in Windrow S-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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2.4 SUMMARY 

The data presented in Table 2-l 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 S-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 MICROTOXs ANALYSIS 

3.1 TEST METHOD DESCRIPTION 

ASI performed Microtoxo 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-l 1. 

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 205 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 Environmental 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-l. The ASI report is 
provided in Appendix A for Windrow S-204 and Appendix B by for the Control 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 pho.spho~~m. 
Results of the five samples collected from Windrow S-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. 

Sample 
ID 

5 Min. 
EC50 

15 Min. 
EC50 

S204-3 

68.28 

75.44 

Table 3-1 
Microtox@ Results (%) 

S204-5 S204-7 S204-9 S204-11 S204 
Average Control 

67.02 50.02 61.75 72.76 63.97 s45.0 

64.29 40.62 50.96 70.81 63.62 B45.0 
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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 Microtoxa analysis were verified by reviewing chain-of-custody forms, 
sample preservation records, analytical holding times, requested turnaround times, and sample 
data in comparison to analytical quality assurance objectives. 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 .OO 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 en 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 S-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 results 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 

4.1 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 
salmonella. 

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 dilution, for a total of 20 tubes per sample. Tubes were incubated for 24 hours in a water 
bath at 445°C after which time they were examined for turbidity and/or gas production which 
would indicate a positive result for fecal coliform. 

4.2 TESTRESULTS 

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-l. 

Sample ID 
Salmonella 
Fecal Coliform 

Table 4-1 
Pathogen Testing Results 

(MPN per 4 grams Solids) 
S204-3 S204-5 S204-7 S204-9 S204-11 Control 
co.097 <0.098 so. 105 x0.099 x0.1 17 <O.lOl 
~2.418 -=2.460 ~2.621 ~2.463 ~2.933 c2.525 

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 



NSWC Crane Rockeye Toxicity Repolt 
Bioremediation Facility May 2002 
Revision 0 page 4-2 

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 salmonella or fecal coliform, which demonstrated 
acceptable precision for this analysis. Control blanks for Windrow S-204 were negative, 
which is an acceptable result. A control blank was not analyzed for the Control 
Windrow. 

4.4 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 
landfill. The sample and extraction fluid was rotated for a period of 18 f 2 hours in a rotator 
capable of 30 f 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. 

5.12 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 TESTRESULTS 

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 ugll in the 
TCLP extract. TCLP analysis revealed that RDX was detected in the single composite sample 
from the control windrow at 6.19 ugll. 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 1.2X, which was slightly below 
the required temperature of 4 f 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 blanks 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 analytes 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 
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preparation and analysis. Surrogate recoveries were acceptable for both Windrow S-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 results 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 IO/15 to determine the 
toxic effects of the composted soil on the environment. The results 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 Wlndrow 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 explosive compound detected (in only 
one sample 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 landfill 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. 
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MICROTOX AND EARTHWORM TOXICITY TESTING OF 
SOWCOMPOST MIX FOR PROJECT #37324 

(NSWC CRANE BIOFAClLITY) 

I. SUMMARY 

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: 

Table 1: Summary of Results 

Earthworm Toxicity (%) Microtox (%) 
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II. 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 
Eisenia foetidu 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. 

2) If appropriate, provide an estimate of the five (5) and 15 minute E&c for 
Photobacterium phosphoreum and seven (7) and 14-day LCsc for Eisenia 
foetida. 

For the purpose of calculating or estimating an E&a or L&c a reduction in light levels or 
mortality would serve as the requisite end point. 

III. 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 
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D. Study Participants 

Thomas Dolce 
Robert Fristrom 
G. Stephen Homberger 
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 
AS1 sample numbers: 

Sample ID # ASI Sample ID # 
BIO-10/15-S204-3 2011301 
BIO-10/15-S204-5 2011302 
BIO-10/15-S204-7 2011303 
BIO-10/15-S204-9 2011304 
BIO-10/15-S204-11 2011305 

B. Control Substance(s) 

Negative Control 
Microtox: Diluent Control 
Earthworm: Control Soil 

C. Reference Toxicant 

Earthworm: Potassium Chloride (KCl) 

6 
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V. MATERIALS AND METHODS 

A. 

B. 

C. 

D, 

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 DiluentiControl 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 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 l-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. foetidu were fed Magic Worm Food@ during holding, and were not fed 
throughout the duration of testing. 
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i E. Apparatus and Test Conditions 

I 
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. 

I The Earthworm Toxicity Test was conducted in one-quart canning jars with 

I 

screw-top lids with l/16 inch diameter holes for air. The test was conducted 
under continuous illumination, The test temperature was 2012’C. 

I 
F. Preparation of Test Solution and Concentrations 

The elutriate used for Microtox testing was prepared by adding 50 grams dry 

I 
weight of test soil/compost mix to 500 ml of deionized water. Test samples were 
agitated for 48 hours at 2052” C in total darkness. After agitation was complete, 
the suspension was poured into centrifuge bottles and centrifuged at 

1 
approximately 4200 rpm for approximately 20 minutes. The elutriate fraction was 
decanted and used to prepare the test solutions. 

I 
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%. , 

I 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 ControVdiluent 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 

i 
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 

I 
water. 

G. Test Procedure 

I The procedures used for these tests were based on accepted methodologies (l-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 (KCl) to determine the sensitivity of the test organisms. 

H. ECss and LCss Calculations 

The Microtox system is most frequently used to find the effective concentration 
(ECss) of a sample at which the light output of the reagent is reduced by a 
specified percentage (i.e., the ECss 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 E&o (see Appendix I). The color of the elutriate from all five 
samples AS1 # 2011301 - 2011305 was so dark, that a color correction was needed 
for the calculation of an ECss. 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 LCss 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 LCjc 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 E&a value for Microtox and L&O 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 LCso calculations for the earthworm test are presented in Appendix II. Raw 
data and ECso 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. 

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 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 2M2’ 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 Eiseniu foetidu 

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

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

Concentration KC1 

Control 

‘I-day Total 1Cday Total 
Live Count Live Count 

30 30 

1250 ppm 30 29 

2500 ppm 30 30 

5000 ppm 30 27 

Table 3: Summary of E. foetidu % Survival 
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Table 4: Summary of pH values 

Results of Microtox Testing with Photobacterium phosphoreum 

Table 5: Results of Microtox Testing 

I Sample AS1 # 5 minute EC50 1 Sminute EC& 
. ..- .“l..- “^,., _I 1 2011301 68.28 75.44 Lll”-IV/l,-xv+3 

BIO-10/15-S204-5 t 2n11102 I 67.02 I 64.29 I -_.._ _- 
BIO-10115-S204-7 2011303 50.02 48.62 
BIO-10/15-S204-9 2011304 61.75 58.96 

BIO-10115~S204-11 2011305 72.76 70.81 
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APPENDIX I 

Microtox Toxicity Test 

Raw Data 



1 

i 
/ 

I 

I 

i 

i 

I 

! 

I 

I 

I 

I 
I 

I 
i 

I 

MicrotoxOmni Test Report 

Test Protocol: Basic-type Test 
Sample: - 
Toxicant: - 
Reagent Lot no.: - 
Test description: 21-290-3 TOL S204-3 AS1 #2011301 
Test name: 5204-3 
Database file: CWROGRAM FILES\MICROTOXOMNI\dbl .mdb 

Plot of Gamma vs Concentration 

2 ;,’ 
E 

0.1 
. ./’ 

6 fit,& 
,’ 

i 

,/.’ 
.’ 

,,*’ 

0.01 ,” 
10 100 

Co”ce”tmio” 
1 a5 A 15 ..I~ Fit I 

Plot of %Effect vs Concentration 
10 

-2 

Concentration 

5 mins Data: 15 mins Data: 
Sample Cone IO It Gamma % effect It Gamma 
C0”tr0l 0.000 93.00 75.00 0.8065 # 72.00 0.7742 # 

1 5.625 81.00 65.00-0.0606 * -6.452% 60.00-0.0230 * 
2 11.25 81.00 60.00-0.0472 * -4.959% 55.00-0.0022 * 
3 22.50 83.00 48.00 0.0720# 6.717% 44.00 0.1227 # 
4 45.00 87.00 31.00 0.3722# 27.12% 29.00 0.4082# 

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

Calculations on 5 mins data: 
EC50 Co”centration: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 +I.878 
Slope: 1.734 
Correction Factor: 0.7742 

I- I 
There is no QA data available for this test. 

% effect ABSx 

-2.358% 0.0780 
-0.2216% 0.1560 
10.93% 0.3150 
28.99% 0.6290 



MicrotoxOmni Test Report 

Test Protocol: Basic-type Test 
Sample: - 
Toxicant: - 
Reagent Lot no.: - 
Test description: 21-290-5 TOL S204-5 AS1 #2011302 
Test name: 5204-5 
Database tile: C:WROGRAM FILESUIICROTOXOMNI\dbl .mdb 

Plot of Gamma vs Concentration Plot of %Effect vs Concentration 

10 100 

Concentration Concentration 
q 5 A 15 I 

% effect ABSx 
5 mins Data: 15 mins Data: 

Sample Cone IO It Gamma %effect It Gamma 
Control 0.000 84.00 67.00 0.7976# 64.00 0.7619 # 

I 5.625 93.00 72.00-0.0628 * -6.705% 65.00-0.0083 * 
2 11.25 83.00 56.00-0.0098 * -0.9992% 51.00 0.0385 * 
3 22.50 77.00 38.00 0.1578# 13.63% 35.00 0.2008# 
4 45.00 82.00 23.00 0.5098# 33.77% 21.00 0.5795 # 

-0.8464% 0.1100 
3.707% 0.2090 
16.72% 0.4050 
36.69% 0.8200 

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

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 +I.826 
Slope: 1.691 
Correction Factor: 0.7976 

Calculations on 15 mins data: 
EC50 Concentration:64.29% 
Calculated from hvo data points, therefore no confidence range given. 
Estimating Equation:LOG C =0.6540 x LOG G +I ,808 
Slope: 1.529 
Correction Factor: 0.7619 

I-2 
There is no QA data available for this test. 



MicrotoxOmni Test Report 

Date:-- 

Test Protocol: Basic-type Test 
Sample: - 
Toxicant: - 
Reagent Lot no.: - 
Test description: 21-290-7 TOL S204-7 ASI #2011303 
Test name: S204-7 
Database tile: CVROGRAM FILESUIICROTOXOMNI\dbl.mdb 

Plot of Gamma vs Concentration Plot of %Effect vs Concentration 

1 
,Y’i# 

10 

/ 
./ 7 

;.’ 
,/ 

-r,i::. 
i 5 

6 ,d 3# 
%i 

i 

.........*4#.......... 

s 2 
lb3# 

COllC~JltdOll COK=3ltWiOll 
In5 A 15 ..I Fit a5 . 15 1 

5 mins Data: IS mins Data: 
Sample Cone 10 It Gamma %effect It Gamma %effect ABSx 
Control 0.000 76.00 59.00 0.7763 # 56.00 0.7368 # 

I 5.625 86.00 63.00-0.0376 * -3.913% 58.00-0.0078 * -0.7908% 0.1120 
2 II.25 73.00 48.00-0.0264 * -2.718% 43.00 0.0314* 3.053% 0.2280 
3 22.50 78.00 33.00 0.2738 # 21.50% 30.00 0.3299# 24.81% 0.4460 
4 45.00 61.00 13.00 0.8425 # 45.73% 12.00 0.8945# 47.22% 0.8930 

# - used in calculation; * -invalid data; D - deleted from c&s. 

Calculations on 5 mins data: 
EC50 Concentration:50.02% 
Calculated from two data points, therefore no confidence range given. 
EstimatingEquation:LOG C =0.6167 x LOG G +1.699 
Slope: I.621 
Correction Factor: 0.7763 

Calculations on I5 mins data: 
EC50 Concentration:48.62% 
Calculated from two data points, therefore no confidence range given. 
Estimating EquatioxLOG C =0.6950 x LOG G +I ,687 
Slope: I .439 
Correction Factor: 0.7368 

I-3 

There is no QA data available for this test. 



MicrotoxOmni Test Report 

Date: - - 

Test Protocol: Basic-type Test 
Sample: - 
Toxicant: 
Reagent Lot no.: 
Test description: 21-290-g TOL S205-9 AS1 #2011304 
Data File: 2l-290-9.K5; 2l-290-9.K15; 

Plot of Gamma YS Concentration 
1 

I 

Plot of %Effect vs Concentration 

10 

7 

COllC.3ltrd3tl 

tKl5 A 15 .I’ Fit I 

5 mins Data: 15 mins Data: 
Sample Cow IO It Gamma %effect It Gamma % effect ABSx 
Control 0.000 94.00 76.00 0.8085 # 73.00 0.7766 # 

I 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 47.00 0.2229# 18.23% 43.00 0.2839 # 22.11% 0.4150 
4 45.00 92.00 24.00 0.6247 # 38.45% 22.00 0.7024 # 41.26% 0.8390 

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

Calculations on 5 mins data: 
EC50 Concentration:61.75% 
Calculated from hvo data points, therefore no confidence range given. 
Estimating Equation:LOG C =0.6726 x LOG G Cl.791 
Slope: 1.487 
Correction Factor: 0.8085 

Calculations on 15 mins data: 
EC50 Concentration:58.96% 
Calculated from two data points, therefore no confidence range given. 
Estimating Equation:LOG C =0.7651 x LOG G +I.771 
Slope: 1.307 
Correction Factor: 0.7766 

There is no QA data available for this test. I-4 



MicrotoxOmni Test Report 

Test Protocol: Basic-type Test 
Sample: - 
Toxicant: 
Reagent Lot no.: 
Test description: 21-2901 I TOL S204-11 ASI #2011305 
DataFile: 21-29011.K5; 21-29011.K15; 

Plot of Gamma vs Concentration 
1 

0.1 
10 100 

Concentration 
q 5 A 15 ,,' Fit 

Plot of %Effect vs Concentration 
10 

0 40 60 80 100 

Concentration 
1 s5 . 15 

5 mins Data: 15 mins Data: 
Sample Cone IO It Gamma %effect It Gamma %effect ABSx 
Control 0.000 95.00 75.00 0.7895# 72.00 0.7579# 

I 5.625 94.00 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 39.00 0.1298 # 11.49% 35.00 0.2086# 17.26% 0.5040 
4 45.00 74.00 19.00 0.4335 # 30.24% 17.00 0.5381 # 34.98% 1.020 

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

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 =0.73 I5 x LOG G +1.850 
Slope: 1.367 
Correction Factor: 0.7579 

There is no QA data available for this test. I-5 
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1 Microtox Data Sheet 

,, Client: %L Job #: .> J - ,:. 40 

hnotic 
Date Sample G&&&e& Received: 6 6 01 + 

djustment 
Prep4 

-&!fk x/ Tested: 6/&,/o/ 
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Calculation of Hydration Water For Soil Tests 5204-l 1 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 = 
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) 

69.7 ml/l00 gm 
60.5 mL/lOO gm 

17.53 mL/lOO gm 
1.92 mL/lOO gm 
0.75 

Concentration Series Needed Hydration Water Needed (mLs/lOOgm) 
0 percent 43 

6.25 percent 43 
12.5 percent 42 

25 percent 41 
50 percent 39 

100 percent 35 



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 Hydration Water Needed (mLs/lOOgm) 
0 percent 43 

6.25 percent 42 
12.5 percent 41 

25 percent 39 
50 percent 34 

100 percent 25 

56.6 mL/100 gm 
60.5 n&/l00 gm 
17.1 mL/lOO gm 
1.92 mL/lOO gin 
0.75 

II- 18 



C&ulation of Hydration Water For Soil Tests 5204-7 ASI# 2011303 
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) 

68.6 mu100 gm 
60.5 mL/lOO gal 

19.15 mu100 gm 
1.92 a&,/l00 gm 
0.75 

Concentration Series Needed Hydration Water Needed (mLs/lOOgm) 
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 Soil 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!! I 

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) 

68.3 n&/l00 gm 
60.5 mL/lOO gm 

18.29 mLJ100 gm 
1.92 mLJlO0 gm 
0.75 

Concentration Series Needed Hydration Water Needed (mLs/lOOgm) 
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 ASI# 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) 

66.4 mUlO gm 
60.5 n&./100 gm 

15.67 mUlO gm 
1.92 mL/lOO gm 
0.75 

Concentration Series Needed Hydration Water Needed (mLs/lOOgm) 
0 percent 43 

6.25 percent 43 
12.5 percent 42 

25 percent 41 
50 percent 39 

100 percent 34 
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Calculation of Hydration Water For Soil Tests Control ASI# 2011246 
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 = 
Moistore Fraction of Test Soil = 
Moishue Fraction of Control Soil = 
Fraction of Hydration Needed = 

(0.85 for lettuce, 0.75 for earthworms) 

60.5 mWlO0 gm 
60.5 mL/lOO gm 
1.92 mLJ100 gm 
1.92 nL/lOO gm 
0.75 

I Concentration Series Needed (mLs.u00gm) 
0 percent 

m5 p-ercent 43 

I 

1 .5 percent 

\ 100 pert t 

2 rcent 
50 nt 

43 
43 
43 
43 
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Determination of Water Holding Capacity Determination of Water Holding Capacity 
of Soils and Sediments of Soils and Sediments 



TRIM : .OO% 
LCSO: 67.517 

95% LOWER CONFIDENCE: 63.387 
95% UPPER CONFIDENCE: 71.918 

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

6.25 30. 0. .oo .9313D-07 
12.50 30. 0. .oo .9313D-07 
25.00 30. 0. .oo .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 NOR THE PROBIT METHOD CAN GIVE 
ANY STATISCALLY SOUND RESULTS. 

DURATION: 7 Days 

METHOD LC50 CONFIDENCE LIMITS Rs d-so"3o5 
LOWER UPPER SPAN 

BINOMIAL 66.794 50.000 100.000 50.000 
MAA *****et ******* ******* ******* 
PROBIT I,****** ******* ******* ******* 
SPEARMAN 67.517 63.387 71.918 8.531 

**** = LIMIT DOES NOT EXIST 
---____- 
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SPEARMANEARBER 

TRIM: .OO% 
LCSO: 69.096 

95% LOWER CONFIDENCE: 66.027 
95% UPPER CONFIDENCE: 72.307 

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

6.25 30. 0. .oo .9313D-07 
12.50 30. 0. .oo .9313D-07 
25.00 30. 0. .oo .9313D-07 
50.00 30. 1. 3.33 .28870-05 

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 LCSO FOR THIS DATA SET IS 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. 

,z::: i&g& q/h+- TEST NUMBER: 21-290 DURATION: 
SPECIES: E.foetida 

METHOD LC50 CONFIDENCE LIMITS 
LOWER UPPER SPAN 

BINOMIAL 68.260 50.000 100.000 50.000 
MAA ******* ******* ******* ******* 
PROBIT ******* ******* ******* l ****** 

SPEARMAN 69.096 66.027 72.307 6.281 

**** = LIMIT DOES NOT EXIST 

7 Days 
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TRIM: .OO% 
LC50: 70.711 

95% CONFIDENCE LIMITS 
ARE UNRELIABLE. 

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

6.25 30. 0. .oo .9313D-07 
12.50 30. 0. .oo .9313D-07 
25.00 30. 0. .oo .9313D-07 
50.00 30. 0. .oo .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 LC5O 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 CAN GIVE 
ANY STATISCALLY SOUND RESULTS. 

METHOD LC50 CONFIDENCE LIMITS 
LOWER UPPER SPAN 

BINOMIAL 70.711 50.000 100.000 50.000 
MAA ******* ******* l ****** ******* 

PROBIT ******* ******* ******* ******* 
SPEARMAN 70.711 ******* ******* ******* 

**** = LIMIT DOES NOT EXIST 
_.~~.________-----______________________---~~~~~~~~~~~~~~~~~~~~~~~~~.~~~~~~~~-- 
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SPEARMANXARBER 

TRIM: .OO% 
LC50: 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. .oo .9313D-07 
12.50 30. 0. .oo .9313D-07 
25.00 30. 0. .oo .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 99.9970 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. 

SEEi q2t 5+-/-f- 
TEST NUMBER: 21-290 DURATION: 7 Days 
SPECIES: E.foetida 

4&j # &olGm~ 
METHOD LC50 CONFIDENCE LIMITS 

LOWER UPPER SPAN 
BINOMIAL 64.277 50.000 100.000 50.000 
MAA ******* ******* ******* ******* 
PROBIT **t**** ******* ******* ******* 
SPBARMAN 64.469 59.154 70.261 11.107 

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

SPEARMAN-XARBER 

TRIM: .OO% 
LC50: 70.711 

95% CONFIDENCE LIMITS 
ARE UNRELIABLE. 

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

6.25 30. 0. .oo .93130-07 
12.50 30. 0. .oo .9313D-07 
25.00 30. 0. .oo .9313D-07 
50.00 30. 0. .oo .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 CAN GIVE 
ANY STATISCALLY SOUND RESULTS. 

DATE: 6/28/01 
SAMPLE: Ef,w S,#cv.~h+ 

TEST NUMBER: 21-290 DURATION: 7 Days 
SPECIES: E.foetida 

Pslf/aorU~( 
METHOD LC50 CONFIDENCE LIMITS 

LOWER UPPER SPAN 
BINOMIAL 70.711 50.000 100.000 50.000 
MAA ******* ******* ******* ******* 
PROBIT l ****** ******* ******* ******* 

SPEARMAN 70.711 ******* ******* ******* 

**** = LIMIT DOES NOT EXIST 



., ,~ ., ,, ,, 

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

SPEARMAN-KARBER 

TRIM: .OO% 
LC50: 60.151 

95% LOWER CONFIDENCE: 54.045 
95% WPER CONFIDENCE: 66.948 

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

6.25 30. 0. .OO .9313D-07 
12.50 30. 0. .oo .9313D-07 
25.00 30. 0. .oo .9313D-07 
50.00 30. 7. 23.33 ,261 ID+00 
100.00 30. 30. 100.00 .9313D-07 

THE BINOMIAL TEST SHOWS THAT SO.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 99.7389 PERCENT. 
AN APPROXIMATE LCSO FORTHIS 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 ******* ****t** ******* ******* 
PROBIT ******* ******* ******* ******* 
SPEARMAN 60.151 54.045 66.948 12.903 

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

SPEARMAN-KARBER 

TRIM: .OO% 
LCSO: 64.469 

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

_______.________________________________-------------------.-------------------- 

CONC. NUMBER NUMBER PERCENT BINOMIAL 
% EXPOSED DEAD DEAD PROB.(%) 
6.25 30. 0. .OO .9313D-07 
12.50 30. 0. .OO .9313D-07 
25.00 30. 2. 6.67 .4340D-04 
50.00 30. 2. 6.67 .4340D-04 
loQ.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 LCSO FOR THIS DATA SET IS 66.794 

RESULTS USING MOVING AVERAGE 
SPAN G LCSO 95% CONFIDENCE LIMIT 

2 .044 63.10 55.51 73.28 

****** RESULTS CALCULATED BY PROBIT METHOD 
ITERATIONS G H GOODNESS OF FIT 

II 3.117 9.90 .oo 

A PROBABILITY OF 0 MEANS LESS THAN 0.001 

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

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

LCI = 26.95 
95% CONFIDENCE LIMITS: 0 AND 54.71 

DATE: 6/28/01 TEST NUMBER: f q DURATION: I4 days 
SAMPLE: 2011304 SPECIES: E. foetida 

METHOD LCSO CONFIDENCE LIMITS 
LOWER UPPER SPAN 

BINOMIAL 66.794 50.000 100.000 50.000 
MAA 63.095 55SlO 73.275 17.765 
PROBIT 61,770 t****** l ****** l **t*** 

SPEARMAN 64.469 58.962 70.489 1 I.528 

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

SPEARMAN-KARBER 

TRIM: 2.22% 
LC50: 61.931 

95% LOWER CONFIDENCE: 63.409 
95% UPPER CONFIDENCE: 72.115 

----------------________________________---------------------------------------- 

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

6.25 30. 2. 6.67 .4340D-04 
12.50 30. 0. .OO .9313D-07 
25.00 30. 0. .OO .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 

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: 14 days 
SAMPLE: 2011303 SPECIES: E. foetida 

METHOD Lao CONFIDENCE LIMITS 
LOWER UPPER SPAN 

BINOMIAL 66.794 50.000 100.000 50.000 
MAA ******* ******* ******* ******* 
PROBIT ******* ******* ******t ******* 
SPEARMAN 67.931 63.409 72.775 9.365 

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

**** = LIMIT DOES NOT EXIST 
________ ___________-- _ _____________ - _------_________________________________-. 
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CT-TOX: BINOMIAL, MOVING AVERAGE, PROBIT, AND SPEARMAN METHODS 

SPEARMAN-KARBER 

TRIM: .OO% 
LC50: 61.557 

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

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

6.25 30. 0. .OO .9313D-07 
12.50 30. 0. .oo .9313D-07 
25.00 30. 0. .OO .9313D-07 
50.00 30. 6. 20.00 .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 LCSO 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. 

DATE: 6128101 TEST NUMBER: 2 DURATION: 14 &$ 
SAMPLE: 2011302 SPECIES: E. fortida / 

METHOD LC50 CONFIDENCE LIMITS 
LOWER UPPER SPAN 

BINOMIAL 61.919 50.000 100.000 50.000 
MAA ******* ******* ******* ****it* 
PROBIT ******* ******* *****t* ******* 
SPEARMAN 61.557 55.630 68.116 12.485 

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

SPEARMAN-RARBER 

TRIM: .83% 
LC50: 70.505 

95% CONFIDENCE LIMITS 
ARE UNRELIABLE. 

_____________________________________ _ _-_-___- _ __________________-_-- _ _-_-______ 

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

6.25 30. 1. 3.33 .2887D-05 
12.50 30. 0. .oo .9313D-07 
25.00 30. 0. .OO .9313D-07 
50.00 30. 0. .OO .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 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 ******* ******* ******* ******* 

PROBIT ******* ******* ******* ******* 

SPEARMAN 70,505 ***t*** ******* ******* 

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

**** = LIMIT DOES NOT EXIST 
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AQUA SURVEY, INC. 

CULTURE LABORATORY RJXEMNG FOq 

RlXEJMNGLOG#: d/- &X3 DATE: 6/a//o/ 

SHIPPINGCARRIER: ups b.Am CARRIER LOG #: n/,/! 

SPECIES: E: J2,-A4 ‘Nmn3ERSHlPPEDz .&oo# 

IJVESTOCJK SOURc3X3HlPPER: a,,, ,./r‘ <4//v( 

SHIPPER INVOICE #: PAcKER’SNAME: <k 

AS1 ORDER REF. DATE: fig ~ImF.rNrrIALS: r;‘Z 

AGEXXARACTERISTICS: 6 A.. h 

TAXONOMIC VERIFICATION LOG #: d/A DATE: d/ 

RECEMNG/WATEROUALITYPARAMETERS 

D.0: + TEiMP: 23.c?c NHJNo*: *++ 

sALINlTY/HARDNEss: 4 AIX 4 pH: Y 

WATER - CLEARfCLOUDY 

# OF BLUE ICEf& TYPE OF PACKING: 

OBSERVATION/CONDJTION OF IJVESTOCK: / A- C.n Arf w Z> FWJJ 49 = 

A?A J J J,/,;C./ Ad A4 /es/ woe 4Aw--( I, 

REcEIvINGTECH.&.: cb suPERvIsoH’s INIT.: La 
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APPENDIX II 

E. foetida Toxicity Test 

Raw Data 



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

Recorder ID: 7005762 
state: Run 
span: 14 days, 2 hours 
Interval: one hour 
SamDles: 337 
Delay: 0 seconds 
start: 6/28/2001 13:06:11 
ReCOVeK: 7/12/2001 13:57 
Data eource: Unit '7005762' 
Trip Average: 68.9'F= 20.5OC 
Trip Std Dev: 1.8OF= l.O°C 
Window: 64.4OF= 18.0°C 
Extremes: 65.30~= 18.50~ 

71.6OF= 22.0°C 
75.Z°F= 24.0°C 

Description: 6/28/2001 12:03 21-290 Toltest, 14 day Acute t 
est, E. foetida, Small waterbath Room Bath B 

Deploy No: 12 

Notes: 

Daily summary 
Date Samples Min Max 
6128 /ZOO1 10 68.0°F= 20.0°C 71.6OF= 22.0°C 
6/29/2001 24 68.0°F= 2O.O’C 71.6OF= 22.0°C 
6jJOj2001 24 69.8OF= 21.0°C 75.2"F= 24.0°C 
7/l/2001 24 68.9OF= 20.5”C 72.5OF= 22.5OC 
7/Z/2001 24 68.9”F= 20.5”C 72.5OF= 22.5"C 
7/3/2001 24 68.0°F= 20.0°C 68.9"F= 20.5OC 
7/4/2001 24 68.9"F= 20.5OC 69.8OF= 21.0°C 
7/5/2001 24 68.0°F= 20.0°C 68.9OF= 20,5OC 
7/6/2001 67.1°F= 19.5OC 68.9OF= 20.5OC 
7/7/2001 3 65.3"F= 18.5OC 68.0°F= 20.0'~ 
7/8/2001 24 66.20~= i9.ov 68.00~= 2o.ov 
7/9/2001 24 67.1°F= 19.5OC 68.0°F= 2O.O"C 
7/10/2001 24 66.2"F= 19.0°C 69.8-F= 21.0°C 
7/11/2001 24 67.1°F= 19.5OC 71.6OF= 22.0°C 
7/12/2001 15 66.Z°F= 19.0°C 67.1°F= 19.5OC 

Under 
0 

0 

Over 
0 
0 
18 

: 
0. 
0 
0 

: 
0 

: 
0 
0 

Daily Average 
68.9OF= 20.5OC 
68.9OF= 20.5"C 
72.5OF= 22.5OC 
70.7OF= 21.5OC 
69.8OF= 21.0°C 
68.00F= 2O.O~C 
68.9OF= 20.5'C 
68.9OF= 20.5OC 
68.00F= 2O.O~C 
67.1-F= 19.5oc 
67.1°F= 19.5v 
67.10F= 19.5'C 
67.10F= 19.5oc 
68.9OF= 20.5OC 
66.20~= i9.ov 

page: 1 
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2700 YORK ROAD 

BURLINGTON, NC '27215-33911 
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AQUA SURVJZY, INC. 

CULTURB LABORATORY RECEMNGFO~ 

RECBTVINGLOG#: A/- 4Xii DATE: $+‘h/ 

SHlPPINGcARRIFnl: VP5 G RLm CARRlERLOG#: 4 

SPECIES: K L.&L 8 ‘NWBERSHIPPED: 2@04 

. 
LIVESTOCK SOURCEZiHlPPERz WR;-,.(~ 

SHlPPER INVOICE #: PACKERSNAME: f/!d 

ASI ORDERREF. DATE: & ASIREF. INrrIALs: ch 

AGE/CHARACTERISTICS: -&d&s 

TAXONOMIC VERIFTCATION LOG #: ,“‘,/! DATE: f/A 

REcETvING/wATEROUALITYPARAMETERS 

D.0: & TEMP: d3.tc NHJNO$ .&&. 

sALINlTY/HARDNEss: + AIX -4 PI% * 

WATER - CLEAR/CLOUDY 

# OF BLUE ICE@: TYPE OF PACKING: 

OBSERVATION/CONDITION OF LJVESTOQC: / C.a ,nr/ w c-4, r.3 l--w.! 49 * 

/Ld c 00 & J LJ Ajc./ AeJ. -de /es/ WA-C 4Ayp( I, 

hP‘/41/ . 

RECEIVING TECH. IN&.: c7) suPERvIsoRss INIT.: LA 
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AQUA SURVEY, INC. 

CULTURE LAB DISTRIBUTION FORtf 

DATE: /,/z.kh/ 

TEST JOB#: SAY CLIENT: 5 Ld;e 

TEST LOCATION: IN-LAB [ ti] FIELD [ ] 

TEST SPECIES: .L LLL 

MTAL NUMBEX ORGANISMS TRANSFERRED: /JLTf 

AQUA SURVEY, INC. CULTURE LAB INVESTIGATORS: C/ 

A. ORGANISMS 

1. AS1 CULTURE/HOLDING UNIT: G-l w."v- Rll‘q L/S 

2. RECEIVING LOG #: dl -CL53 r,,dhl, A; 5-/& 

3. CULTURE LOG #: dl - O>b / 

4. AGE/SIZE INFORMATION: d. l/J '. 

B. HOLDING [)/ 1 CULTURE [ 1 WAwix PARAMETERS 

1. TEMPERATURE: 22 .dJC 

2. SALINITY: . J/A 

3. WATER SOURCE:' ";/A @ 

C. p 

1. LIVESTOCK RELINQUISHMBNT DATE: 
TIME: 
BY: 

2. LIVESTOCK RECEIVING DATE: */ 
TIME: 

* 
J 

BY: 

3. -TURE SUPERVISOR OR SENIOR TECH. INITIALS: C;l 

REMARKS: : d//c / in /H J. L. dt+J "/J /vlu5s. 

: 
1 

. I’. 
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AQUA SURVEY, INC. 

II-42 

Tcmpcratum 

Day 0: A. 5 

Day 1: 

Day2 

DaY3: 

Day 4: 

Day 5: 

Day 6: 

Day 7: 

Day 8: 

Day 9: 

Day lo: 

Day 11: 

Day 12: 

Day 13: 

Day14: ?(,D 

Notes: 



ACUTE 14 DAY STANDARD REPERENCE TOXICANT 

Stock and Treatments Preparation Sheet 
**** ALL UNlTS ARE &jS+& UNLESS OTHERWISE SPECIPIPD**** 

Source of Dilution Water: D1. u& 
Date: &y/o, 

Species: 
Location: 

I TOXICANT: Potassium chloride Source/LotNo.: /‘i=jO(iAo 

I Prepare Stock Solution (mg/L) by adding 
1 50 g to 500 ml volumetric flask with DI water 

E. foetih L, terrestih 
d Stocksolution COnC.DDm ml of Stock solution 

0 0 0 

1250 2.5 6.25 

2500 5.0 12.5 

Total Volume. ml 

Hydration volume 

A!2 

5000 10.0 25.0 

10000 ,20.0 50.0 

20000 40.0 100.0 

Eachvolume of stock solution is added as part of total hydration water, which is then added to 200 
g dry weight of artiticial soil for each E. foetih replicate, and 500 g dry weight of artificial soil for 

I 
i 

L. ierrestik replicate. 

Prepared by+ 
I 
& 

II-41 



CT-TOX: SINCMIAL, llO”lNG AVERAGE, PROBIT, AND SPEARMAN METHDDS 
________________________________________--------------~------------------------- 

SPEARnAN-KARSER 

TRIM: 1.67% 
LCSO: 6.622 

95% LOUER CONFIDENCE: 6.111 
95% “PPER CONFIDENCE: 7.176 

CONC. NUnSER NUMBER PERCENT BINOMIAL 
wt EXPOSED DEAD DEAD PROS.(X) 

1.25 30. 1. 3.33 .2887D-05 
2.50 30. 0. .oo .9313D-07 
5.00 30. 3. 10.00 .42150-03 

10.00 30. 
:i: 

100.00 .93130-07 
20.00 30. 100.00 .9313D-07 

THE BINOMIAL TEST SHWS THAT 5.00 AN0 10.00 CAN SE USED AS STATISTICALLY 
SOWD CONSERVATlVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE 
LEVEL ASSOCIATED UlTH THESE LIMITS IS 99.9996 PERCENT. 

A” APPROXIMATE LC50 FOR THIS DATA SET IS 6.550 

RESULTS USING MOVING AVERAGE 
SPAN LC50 95% CONFIDENCE LlMlT 

4 .:40 6.16 5.13 7.52 

****** RESULTS CALCULATED BY PROSIT METHOD 
lTERAT,ONS GCW,“ESS OF FIT 

11 61.:47 235H7a .oo 

A PROSASlLlTY OF 0 MEANS LESS THAN 0.001 

SLOPE - 5.62 
95% CONFIDENCE LlMTS: -38.43 AND 49.67 

LCso= 6.18 
95% CONFIDENCE LIMITS: 0 AND + INFINITY 

LCl = 2.38 
95% CONFlDENCE LIMITS: 0 AND + INFINITY 

DATE: 6/2a/Ol TEST NWISER: SRT 21-2 DURATION: 14 clays 
SAMPLE: KC1 SPECIES: E. foetida 

METHCCl 

SINtBlIAL MAA 

PRORlT 

SPEARHAN 

LCSO CONFIDENCE L,“,TS 
LOUER UPPER SPAN 

6.550 5.000 10.000 5.000 6.158 5.131 7.519 2.387 

6.17, t*t”**t ttttttt ,*““**L, 

6.622 6.111 7.176 1.065 

NOTE: RDRTALITY PROPORTIONS YERE NOT MONOTONICALLY INCREASING. 
AD.,“STWEWTS MERE MADE PRIOR TO SPEARHAN-KARSER ESTINATION. 

**** = L,,l,T DOES NOT EXIST 



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

SPEARM4NXARBER 

TRLMZ .OO% 
Lao: 7.071 

95% CONFIDENCE LIMITS 
ARB UNRELIABLE. 

CONC. NUMBER NUMBER PERCENT BlNOMIAL 
EXFOSED DEAD DEAD PROB.@) 

125 30. 0. .oo .93 13Do7 
2.50 30. 0. .oo .9313D.o7 
5.00 30. 0. .oo .93 13Do7 
10.00 30. 30. 100.00 .9313D-o7 
20.00 30. 30. 100.00 .9313D-O7 

THE BINOMIAL TEST SHOWS THAT 5.00 AND 10.00 CAN BE USED AS STATISTICALLY 
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL CONF9,ENCE 
LEVEL ASSOCIATED WITH THESE LIMITS IS 100.0000 PERCENT. 
ANAFPROXIMATE LCSO FOR THIS DATA SET IS 7.071 

WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT 
WHICH THE PERCENT DEAD L’ BETWEEN 0 AND LOO, NEITHER 
THE MOVING AVERAGE NOR THE PROBIT METHOD CAN GIVE 
ANY STATISCAI.LY SOUND RESULTS. 

DATE 6/%/01 TEST NUMBER: DURATION: ‘Idays 
SAMPLJ? KCI SPECIES: E. foetida 

METHOD LCSO CONFIDENCE LIMITS 
LOWER UPPER SPAN 

BINOMIAL 7.071 5.000 10.000 5.000 
MAA ***t*** .*****. *I***.* *.a**** 
PROBIT ***t*.* l ***.** l ****t* I***.** 

SPEARMAN 7.07, l **t*** l *t**** ****t*t 

l *** = LIMIT DOES NOT EXIST 

II-39 



ControlChartofLC50~luesforE.foetidausing KCI 
wm 

Date TestNo LG.0 MeanLC50 SD LowerQS%CL UpperQ5%CL 
4613 6200,E 940.06 4320.646 6060.95 10/21/1996 1 

2llQl1997 
10/16/1996 3 

3/5/1999 
4/16/1999 5 
9/13/1999 

10/25/1999 7 
11/16/19QQ 
11/26/2000 9 

6/26/2001 
11 

6559 
6202 
7071 
7071 
7071 
7071 
5746 
6622 

6200.8 4320.648 8080.95 
6200.8 4320.648 8080.95 
6200.8 4320.648 8080.95 
6200.8 4320.648 8080.95 
6200.8 4320.648 8080.95 
6200.8 4320.648 8080.95 
6200.6 4320.648 8080.95 
6200.8 4320.648 8080.95 
6200.8 4320.648 8080.95 
6200.8 4320.648 8080.95 
6200.8 4320.648 8080.95 
6200.8 4320.648 8080.95 
6200.8 4320.648 8080.95 
6200.8 4320.648 8080.95 
6200.8 4320.648 8080.95 
6200.8 4320.648 8080.95 
6200.8 4320.648 8080.95 
6200.8 4320.648 8080.95 
6200.8 4320.648 8080.95 

13 

15 

17 

19 
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AQUA SURVEY, INC. 
CXJJLTIJEE LABORATORY 

15 Day - General Species Status Log 

Test Job #: 
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AQUA SURVEY, INC. 

CULTURE LAB DISTRIBUTION FOR&$ 

DATE: +f.6 / 

TEST JOB&': d/-25-0 CLIENT: -73 i 

TEST LOCATION: IN-LAB Cy I FIELD [ 1' 

TEST SPECIES: _ *c/.4 

TOTAL NUMBER ORGANISMS TRANSFERRED: %a f 
AQUA SURVEY, INC. CULTURE LAB INVEXTIGATORS: Ch 

A. ORGANISMS 

1. AS1 CULTURE/HOLDING UNIT: @J LdJlr? A,LcJ 

2. RECEIVING LOG #: Q?f - 023 C/J>" AL "qfy 

3. CULTURE LOG #: e?f- 03L 0 

4. AGE/SIZE INFORMATION: ?J /-/I 4 c 

B. HOLDING [/( I CuLTuREr IWATeR 

1. TEMPERATURE: 2Z.cl"C 

2. SALINITY: d/A 

3. WATER SOURCE: r//d c-9 

C. SFER CUSTODY h m 

1. LIVESTOCK RELINQUISHWENT DATE: 
TIME: 
BY: c3 

2. LIVESTOCK RECEIVING 

J 3. 

-y% ,) 

CULTURE SUPERVISOR OR SENIOR TECH. INITIALS: c' 

I REMARKS: (3 d 1,-l ;fi Pd L Llc d A?J &mLls5. / 
a. 



AQUA SURVEY, INC. 
LENGTH AND WEIGHT 

JOB #I X\--l&TO 

CLIENT: PL 

TEST SPECIES: c. so&h 

TEST DATES: 
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i 
AQUA SURVEY, INC. 

i 
: Client: -yOL 

Job& I\- as0 

Key: D=Dead 

Test Start Date: 

Organism: E. foetida 

S = Surface N = Nothing Unusual 
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Client: qcOk 

Job#: >-‘a 

Key: D = Dead 

AQUA SURVEY, INC. 

Test Start Date: 

organism: E. foetiab 

s = Surface N = Nothing Unusual 
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AQUA SURVEY, INC. 

Client: -ro L Test Start Date: 

Organism: E. ~'oetida 

Key: D = Dead S = Surface N = Nothing Unusual 

I Beaker I 0 I 1 I 2 I 3 I 4 I 5 6 7 I 8 I 9 I 10 

25 t.! ~lt> D D "D t> f) \) ,- - -

30 drJ 'rJf\l N rJ ,JtJl tJ f tJ 
31 tJ ,J N rJ '" rJ ;J -f\J ,J fI/ ~ 

33 45 5']) [) 'i2 t:> D f) 1l - - -
34 iOS /0 b \) 1> i) D /)1) - - -

38 N,..J rJ rJ N N p.} rJ IJ pi N 

39 N "J '(0 rJ 1.5 ('l AI tJl ,) . fI' . tI 

I 
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I Client: -CD C 

Job #: a\- 2-q’ 

Key: D =Dead 

AQUA SURVEY, INC. 

Test Start Date: 

Organism: E. foetiaiz 

S = Surface N = Nothing Unusual 

E!esker 0 1 
I- 
i i 

t 

I 

I 

I 

I 

I, I-, I 

I 

/ 18 1.h” I rJ IPJI/.5I~ 
IiOSI-70 1 n n D D 
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AQUA SURVEY, INC. 

client: -TOL Test Start Date: h+ 6 

E. foetida 
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AQUA SURVEY, INC. 

client: -KJL Test Start Date: 

Job #: 2\ --L%’ organism: 
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AQUA SURVEY, INC. 

ckllt: TQL Test Start Date: 

E. fmtida 

22 I I I 

28 I 4 I 
29 I I I 
30 I I I 
31 I I I 

I IO 10 
I 

/o /a 
I I 

14 Day 
Live Count 

/o 

io 

lo 

/c3 
- 

/O 
/o 
9 
/O 

10. 
JO 

IO 
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AQUA SURVEY, INC. 

client: -PL 
Job #: a\-140 

Test Start Date: 

orgailim: E. foetida 

Test Im 1 Initial OH 1 Fii OH 



21-290 TOLTEST 14 DAY ACUTE E. foetida 
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21-290 TOLTEST 14 DAY ACUTE E. foetida 











. . 

- - - - - - - 

- - ~-- ----

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

29.0 ,------r----,----------,-----,----------,----,---.----------. 

27.3 ~--+---+-------+----+------+---+---+------; 

25.6 1----1---+-----+---+-----1,.-------1---+-------1 

23.8 ~---+l-~--+-----+---+----+---+-------+------I 

0C 22.1 ----- -- '= -- -- IJ ___ ('1________________ ------ -- -- -- ------ -- - ------ -- -- --- - -- -- -- --

20.4 LU -J U \j \ L-J I 

H 
H 18.7 I 

'" N 

16.9 

15.2 

13.5 
1 44 87 130 173 

Samples 

-Al.,,,,,,,...1-\-----1 
'LJh,--_,&......j-lln,,,,l...J1 I' \..J\ 

216 259 302 

Limits 
22°C 
18°C 
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Chain of Cust 

‘hone No. 

9 

Date / Tii 

I 

Date / Tie 

n RelinquishedBy: 
D. 

Date / Tie 

I 

I Lablt 

I I I I I I I I I 

Date / Tie 

J/DC ([ co 

LAB USE ONLY 
Were samples delivered 0 in person 0 by courier 
were samples pmlved Dinfield Oinkb ON/A 

Received By: Date I Ihe Temp of samples -OC 
Did samples arrive intact and se&d? q yes 0x10 UN/A 
were pmpw containers used? IlyE on0 

Received By: Date / lime Was container labeled pmperly for contents? Dyes on.3 
were sampks packaged properly for type of material? 0 yes 0 no 
Was shipping label completed properly per regulations? 

(49 cm 170, etc.) 
Received By: Date / Tune 

Dyes q lw 

Comments: TAT q 
v); copy to coordinator field files (pink) Rev. 4/9! 



‘-L Id Y 
_ ___ -%3-21&S; Vo icd (419) 241~7l7S, Fax (419) 321-6259 lsl0-q~’ 

XUP N .WC-XS su uv -SX.LL.LZ LAB, 1.310 N. 12th St., ‘Toledo, OH 436241304; Voice (419) 241~7l?S, Fax (419) 241-1808 
q Gnpor.lte q PIymowh q Fsmburgh q other 30030 F ’ ’ ’ 

clknt PmUMt55 

RO.No.: , 

‘w+Ot- 
1 

I I I I I 
Date / Tii 

G/z~,h /, c3 

LAB USE ONLY 
Were samples delivered nlnpemn ubycouliex 
were samples plEsemd q infield q linlab ON/A 

Date < Ti Temp of samples -OC 
Did samples arrive intact and sealed? q yes q no UN/A 
wepe pmper con- used? uyes on0 

Date / Tile Beceived By: Date .I Ti was container labeled properly for amtela? q yes on0 
were samples pa&aged pmperly for type of material? 0 yes 0 no 
was shipping label completed pmperly per AgulatiOns? 

(49 CFB 170, etc.) 
Date / Ti Date / Iii 

q yea q no 
lteceived By: 

CO-h: TAT - 
‘----I( 

I 1 I I I I I L-l/ 
;tiutim Chi@l plus me accompanies shipment (white and y&w); copy to coordinator field files (pink) Rev. 4/w 



Chain of Custoc Ke*ord 

30030 
1 

LabX 

- / 
1 )I / 
1 ,/ 
1 / 
1 - 

lime 

I/“” 
rune 

like 

The 

LAB USE ONLY 

Were samples delivered q inpermn q bycauier 
were samples preserved Llinfield q inlab ON/A 
Temp of samples -°C 
Did samples arrive intact and se&d? q yes 0x10 ON/A 
Were proper containers used? Dye3 On0 
Was contafner labeled pmperly for contenIs? ayes on0 
were samples packaged pqedy for type of n!atedal? 0 yes 0 “0 
Was shipping label mmpleted pmperly per regulations? 

(49 CFB 170, etc.) Dyes On0 

Co-G: TAT 

Ll 



‘V&e (419) ;z?ls; Fax (41;) 24, 

hone No. 

Ti Date ! Tune 

Temp of samples 
Did samples arrive intact 
werepqxrmtainelsIrred? 

Date / lime Received By: Date ,/ like was container labeled properly 
were sample3 packaged properly 
Was shipping label completed 

(49 CFR 170, etc.) 
Date / The Received By: Date / Tl 

I 
COlNllWtr: 



? /- 740 

. Box 2186, Toledo, OH 436@.3-2186; Voice (419) 241-7l75, Fax (419) 321-6259 
Chain of Cusfot Kecord 

shpr To Ad&s A’lTN: REcERrING 
\A In-i SentFnnnr 

LAB, 1810 N. 12th St., Toledo OH 4362~13W Voice (419) 241~7l73, pax (419) 241-1803 
“P,w,.-.k n m.““^..Il. n m-L..- n n.l.^- 9rln~n - / . I 

I 

I 

I 

I 

E 

Pqkt No.: 

P.O.No.: , 

‘lvjEcthfgr2 

lh 
N, 

Wm samples delivered q inpersm q bycourier 

Dinfield q inhb ON/A 

-0C 
Did samples arrive intact and sealed? q yes On0 ON/A 
were proper containers used? Dyes q no 
was container Labeled properly for contents? llyes clno 



Chain of Custody l&&d 
Ship%Addmm ATTNc lECENlNC LAB, 1810 N. 12th St~T&do. OH &3624-l304; Voice (419) 24Wl75, Pax (414) 241~WI8 

0Plymmth nlwsbwgh iz!olhET 
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ASI, INC. 
SAMF’LE RECEIVING FORM 

Page of 

NOTES: (Discrepancies Between Sample Label and COC Record) 

@ c&d . /d//d.., &%4-3~&iol 

9. I 

IO. 

+ 
I= Ice 
B-Blue Ice 
D= Dry Ice 
N= None 
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MICROTOX AND EARTHWORM TOXICITY 
TESTING OF SOIL/COMPOST MIX 
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MICROTOX AND EARTHWORM TOXICITY TESTING OF 
SOIL/COMPOST MIX FOR PROJECT #37324-12 

(NSWC CRANE BIOFACILITY) 

I. 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 
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 

Earthworm Toxicity (%) Microtor (%) 

15minute EC 

II. INTRODUCTION 

The marine bacterium, Photobacterium phosphoreum was exposed to concentrations of 
elutriate of soil/compost mix for 15 minutes and the earthworm, Eisenia fietida was 
exposed to concentrations of a soilkompost 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. 

3 
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2) If appropriate, provide an estimate of the five (5) and 15 minute EC50 for 
Photo6acterium phosphorem and seven (7) and 14-day LCso for Eisenia 
foetida. 

For the purpose of calculating or estimating an EC50 or L&O a reduction in light levels or 
mortality would serve as the requisite end points, resepectively. 

III. 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 

D. Study Participants 

Thomas Dolce 
Michelle Thomas 
Chris Doyle 
York Terre11 
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#iqua Survey, Inc. 

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 AS1 sample number: 

V. 

B. Control Substance(s) 

Negative Control 
Microtox: Diluent Control 
Earthworm: Control Soil 

C. Reference Toxicant 

Earthworm: Potassium Chloride (KCl) 

MATERIALS AND METHODS 

A. Test System 

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

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

B. Source of DiluenWontrol 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. 
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C. 

D. 

E. 

F. 

1/i nquo survey, Inc. 

Acclimation Procedure 

The Microtox Reagent (organisms) is a freeze-dried culture of a specially 
developed strain of the marine bacterium, Photobacterium phosphoreum. One 
vial of reagent contains roughly one hundred million test organisms. Organisms 
were reconstituted in one ml of diluent, and placed in the reagent well with the 
temperature maintained at 5” C. The sensitivity of the reagent remains essentially 
unchanged for 1-2 hours after reconstitution at this temperature. A 10 ul volume 
of organisms was transferred to each test cuvette via a pipette and acclimated to 
Microtox diluent and test temperature (15” C) for 15 minutes prior to test 
initiation. 

Earthworms were received at Aqua Survey on June 21, 2OOland were acclimated 
to test conditions (i.e. temperature and control soil) until the start of the test on 
September 7,200l. 

Diet 

I?. foetidu 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 l/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 so&compost mix to 500 ml of deionized water. Test samples were 
agitated for 48 hours at 2Oi2’ 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%. 
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The concentrations for the Earthworm Toxicity test were prepared by determining 
the moisture tiactions 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. Aver 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 (l-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. ECss and LCss Calculations 

The Microtox system is most frequently used to find the effective concentration 
(ECsO) of a sample at which the light output of the reagent is reduced by a 
specified percentage (i.e., the ECsc 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 (AZLU 
Environmental) was used to compute point and interval (i.e., confidence interval) 
estimate of the ECsa (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 
ECss. A program was provided by Azur Environmental that enabled this to be 
accomplished. 
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A computer program developed by C.E. Stephans and ASTM was used to 
compute point and interval (confidence) estimate of the LCsa 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 LCsc 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 ECso value for Microtox and L&a 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 L&a calculations for the earthworm test are presented in Appendix II. Raw 
data and EC50 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. 

B. 

Mean survival for the earthworm controls was 100%. 

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 
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Results of Toxicity Testing with Eisenia foetidu 

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

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

Concentration KC1 

Control 

7-day Total 14-day Total 
Live Count Live Count 

30 30 

1250 ppm 

2500 ppm 
5000 ppm 
10000 ppm 
20000 ppm 

LC50 

30 29 

30 30 

30 27 

0 0 

0 0 

7071 .O ppm 6622.0 ppm 
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Table 3: Summary of E. foetida % Survival 

/ BIO-lo/15 Control 
% Survival 

7-dav 14-Day 
Concentration (%) 

- - c0nt.r01 c0nt.r01 loo- loo- 100 100 
6.25 6.25 100 100 96.7 96.7 
12.5 12.5 100 100 100 100 
25 25 100 100 100 100 
50 50 96.7 96.7 73.3 73.3 
100 100 0 0 0 0 
a0 (%I a0 (%I 69.1 69.1 58.8 58.8 

Table 4: Summary of pH values 

Results of Microtox Testing with Photobacteriumphosphoreum 

Table 5: Results of Microtox Testing 

Sample AS1 # 
BIO-10/15-Con!ml 2011761 

5 minute EC50 
>45.0 

15minute EC50 
>45.0 I 

IO 
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APPENDIX A 

Microtox Toxicity Test 

Raw Data 



TOL 2011761 21-403 Color Corrected 

Date: 911712001 09:29 AM 

Test Protocol: Basic Test 
Sample: TOL 2011761 
Toxicant: - 
Reagent Lot no.: - 
Test description: TOL 21.403 
Test name: TOL 2 I-403 
Database file: C:WROGRAM F1LESUIICROTOXOMNIWbl.mdb 

Plot of Gamma YS Concentration Plot of %Effect vs Concentration 

Concentration 
q 5 A 15 I 

5 Mins Data: 15 Mins Data: 
Sample Cone IO It Gamn1a % effect It Gamma % effect ABSx 
Control 0.000 94.00 69.00 0.7340# 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% 0.2980 
3 22.50 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% I.184 

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

Satistical calculations could not be performed on the 5 Mins data. 
Recommend retesting at lower initial concentration 01 with additional dilutions. 

I 
Horrnesis detected. 
Lowest % effect: -13.20% 

~1 

Satistical calculations could not be performed on the 15 Mins data. 
Recommend x-testing at lower initial concentration OT with additional dilutions. 
Honnesis detected. 
Lowest % effect: -22.27% 

I There is no QA data available for this test, 

1 Signature: 
1 



1 Microtox Data Sheet 

Client: T-f5L Job #: J/- 703 1 
I Date Sample Collected: Received: 9/c/& Tested: 

Osmotic 
{//yh / 

idjustment 





APPENDIX B 

E. foetida Toxicity Test 

Raw Data 



SPEARMAN--KARBER 

TRIM .OO% 
Lao: 69.096 

95% LOWER CONFIDENCE: 6G.027 
95% UPPER CONFLDENCE: 72.307 

CONC. NUMEiER NUMBER PERCENT BEiOMIAL 
% EXPOSED DEAD DEAD PROB.(%) 

6.25 30. 0. .oo .9313D-07 
12.50 30. 0. .OO .93 13D-07 
25.00 30. 0. .oo .9313D-07 
50.00 30. 1. 3.33 .2887D-05 
100.00 30. 30. 100.00 .9313D-07 

THE BINOMfAL TEST SHOWS THAT 50.00 AND IOO.OO CAN HE l.JSED AS STATISTICALLY 
SOUND CONSERVATIVE 95 PERCENT COhFlDENCE LIMITS SINCE THE ACTUAL CONFIDENCE 
LEVEL ASSOCIATED WITH THESE LIMITS IS 100.00~10 PERCENT. 
AN APPROXIMATE LC50 FOR THIS DATA SET IS 68.260 

WHEN THERE AXE 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 SOIMD RESULTS. 

DATE: 9/7/O I TEST NUMBER: 2 I-403 DIJRATION: 7 days 
SAMPLE:ASI#2011761 SPECIES: E. hctidn 

METHOD LC50 CONFIDENCE LIMITS 
LOWER UPPER SPAN 

BINOMTAL 68.260 50.000 100.000 50.000 
MAA ******* ******* ******* *t***** 
PROBIT ******* ******* **it*** ******* 
SPFARMAN 69.096 66.027 72.307 6.281 

**I* = LIMIT DOES NOT EXIST 

1 B-I 



CT.TOX: BINOMIAL, MOVING AVERAGE. PROBIT. AND SPEAF&fAN METHODS 
______________ ---..- .._. -- ._._. -- _._._......._..._..... - 

SPEARhUN-KAREsER 

TRIM: 1.11% 
LCSO: 58.765 

95% LOWER CONFIDENCE: 52.368 
95% UPPER CONFIDENCE: 65.944 

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

6.25 30. 1. 3.33 .2887D)-05 
12.50 30. 0. .oo .93 13D-07 
25.00 30. 0. .oo 93 13D.07 
50.00 30. 8. 26.67 .8062D+OO 
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 CONF’IDENCE LIMITS SINCE THE AClTJAI. CONFIDENCE 
LEVEL ASSOCIATED WITH THESE LIMITS IS 99.1938 PERCENT. 
AN APPROXIMATE LC50 FOR THIS DATA SET IS 59.552 

THE MOVING AVERAGE METHOD CANNOT BE USED WITH 
THIS DATA SET BECAUSE NO SPAN WHlCH PRODUCES 
AVERAGE ANGLES BRACKETING 45 DEGREES ALSO 1~JSES 
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: 211103 DUR4TION 14 days 
SAhtE’LE:ASI#2011761 SPECIES: E. focrida 

METHOD LC50 CONFIDENCE LIMITS 
LOWER UPPER SPAN 

BINOMIAL 59.552 50.000 100.000 50.000 
MAA ******* l ****** t****** *it**** 

PROBIT ******t ******* *****ii ******* 
SPEARMAN 58.765 52.368 65.944 13.576 

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

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

B-3 



AQUASURVEY, INC. 
PERCENT M0ISlUP.E B tMXWJSU3PIC cOF.F.ECTION FACMR 

BENCHSHEET 

A-PmWei&t(g) 

B-Wdsuaple+~(g) 

c-AirDTysfm@+Panweigtlt(g) 

D-F~OaDaySm&+hWcight~ 

e-smmdomlDlyWdgilt+PallwWcigMo 

l %Moiduln- B-EXIOO 

B-A 

‘* HMCF - (E -A)’ (CA) 
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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 rest1 

NOTE: Hydration Water is for 100 gm, adjust accordinglylll 

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) 

80.9 mL/lOO gm 
60.5 mL/lOO gm 
21.5 mL/lOO gm 
1.92 mL/lOO gm 
0.75 

Concentration Series Needed Hydration Water Needed (mLs/lOOgm) 
0 percent 43 

6.25 percent 43 
12.5 percent 43 

25 percent 42 
50 percent 41 

100 percent 33 
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21-403 Toltest, 14 Day Definitive, acute, E. foetida 

II Rand04 Samp ID AS1 No. Samp Rep 
‘II f!nniTol 2011246 1.1 

* 1.2 
* 1.3 

‘1 ;I 91 21 I 12.5 % 1 I 2011761/ * *I 3.1 3.2 1-4 I I 
1 20117611 i:i 
I */ 4.2 ..- 

12 * 4.3 

!. 1 2 50 % 2011761 * 5.1 5.2 
c x c. ? 

14J 100 % 
<.- 

1 2011761 13 6.1 6.2 / 6 6.3 



AQUA SURVEY, INC. 

client: DL 
Jobk L&!&?L- 

Test Start Date: ?/7/R / 

Organism: E. foeiida 
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I AQUA SURVEY, INC. 

1 
Client: 772 L Test Start Date: 

1 

Job #: 2 k 93 Organism: E. foetid 

Key: D =Dead S = Surface N = Nothing Unusual 
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LENGTH AND WEIGHT 

CLIENTZ 

TEST SPECIES: E . ,+*f ,&&, 
-l-EST DATES: 9/7/o I 

I 

f 
Lsnath mm 

I 

, 

S@uture: ifd,#!L _ 

Date: e/h//j / / 
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Reporting time: Friday, September 21, 2001, 14:38 

Recorder ID: 7005768 Deploy No: 25 
state: RUIl 
span: 25 days, 0 hours 
Interval: one hour 
Samples: 599 
Delay: 0 seconds 
start: 8/27/2001 15:36:06 
Recover: 9/21/2001 14:36 
Data source: Unit '7005768' 
Trip Average: 67.1°F= 19.5'C 
Trip Std Dev: 0.9'F= 0.5"C 
Window: 64.40~= 18.O"C 71.6OF= 22.O"C 
Extremes: 65.3OF= 18.5OC 70.7'=F= 21.5"C 
Descriotion: 8/27/2001 14:31 21-367 ACOE-K"K Reach 1 & 2, .- 

solid Phase 
A. abdita, Bath A 

Notes: 

Dailv summary 
Samples 
8 

Date- 
8/27/2001 
8/28/2001 
8/29/2001 
8/30/2001 
8/31/2001 
9/l/2001 
9/2/2001 
9/3/2001 
g/4/2001 
g/5/2001 
g/6/2001 
9/7/2001 
g/8/2001 

24 
24 
24 
24 
24 
24 
24 

2 
24 
24 
24 
24 
24 

ii 
24 
24 
24 
24 
24 
24 
24 
24 
15 

9j9j2001 
9/10/2001 
9/11/2001 
9/12 j2001 
9/13/2001 
9 j14j2001 
9/15/2001 
9/16/2001 
9/17/2001 
9/18/2001 
9j19j2001 
9/20/2001 
9)21jZOOl 

Min Max Under 
66.2='F= 19.O'C 67.1°F= 19.5"C 0 
67.1°F= 19.5'C 68.0DF= ZO.O'C 0 
66.Z°F= 19.0°C! 67.1°F= 19.5'C 0 
65.3OF= 18.5'C 67.1"F= 19.5'C 0 
66.Z°F= 19.0°C 67.1°F= 19.5'C 0 
66.Z°F= 19.O"C 67.1='F= 19.5'C 0 
66.Z°F= 19.0°C 67.1°F= 19.5'C 0 
66.2"F= 19.0°C 67.1"F= 19.5'=C 0 
66.Z°F= 19.O"C 68.9'F= 20.5OC 0 
68.0°F= 2O.O"C 69.8'F= 21.OOC 0 
67.1"F= 19.5OC 69.E°F= 21.0°C 0 
67.1°F= 19.5'C 70.7“F= 21.5'=C 0 
67.1"F= 19.5OC 67.1°F= 19.5'C 0 
67.1°F= 19.5"C 68.0°F= 20.0°C 0 
66.Z°F= 19.O'=C 68.0"F= 20.0°C 0 
66.2"F= 19.O'C 67.1"F= 19.5'C 0 
65.3-F= 18.5"C 67.1°F= 19.5"C 0 
66.2"~= i9.oDc 67.10~= 19.5oc 0 
66.Z°F= 19.0°C 67.1=-F= 19.5OC 0 
65.3'F= 18.5'C 67.1°F= 19.5'C 0 
65.3OF= 18.5OC 67.1°F= 19.5"C 0 
65.3OF= 18.5'C 67.1-F= 19.5'C 0 
66.2'F= 19.0-C 67.1°F= 19.5'C 0 
66.Z°F= 19.O'C 67.1°F= 19.5'C 0 
66.Z°F= 19.O'C 67.1°F= 19.5"C 0 
67.1DF= 19.5'C 68.0°F= ZO.O'C 0 

OYer 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Daily Average 
66.Z°F= 19.0°C! 
67.1°F= 19.5'C 
67.1°F= 19.5'C 
66.2'=F= 19.0°C 
67.1°F= 19.5'C 
67.1°F= 19.5'C 
67.1°F= 19.5'C 
66.Z°F= 19.O'C 
67.1°F= 19.5'C 
68.9OF= 20.5'C 
68.00F= 2O.O~C 
68.9OF= 20.5'C 
67.1'=F= 19.5'C 
67.1°F= 19.5'C 
67.1°F= 19.5OC 
67.1DF= 19.5'C 
66.Z°F= 19.0°C 
66.20F= 19.ooc 
66.Z°F= 19.O'=C 
66.2"F= 19.0°C 
66.2"F= 19.0°C 
66.Z°F= 19.O'C 
66.Z°F= 19.0°C 
67.1°F= 19.5"C 
67.1°F= 19.5'C 
67.1'=F= 19.5OC 

page: 1 
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Readings 
.S2.lllple Date 

: 
7 
8 
3 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
33 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 

S/27/2001 
S/27/2001 
S/27/2001 
S/27/2001 
S/27/2001 
S/27/2001 
S/27/2001 
S/27/2001 
S/27/2001 
S/28/2001 
S/28/2001 
S/28/2001 
S/28/2001 
8/28/2001 
S/28/2001 
S/28/2001 
S/28/2001 
S/28/2001 
S/28/2001 
S/28/2001 
S/20/2001 
8 /28/2001 
S/28/2001 
S/28/2001 
S/28/2001 
8/28/2001 
S/28/2001 
8/28/2001 
S/28/2001 
S/28/2001 
S/28/2001 
8/28/2001 
S/28/2001 
S/29/2001 
S/29/2001 
S/29/2001 
8 /29/2001 
S/29/2001 
S/29/2001 
S/29/2001 
S/29/2001 
S/29 /ZOO1 
S/29/2001 
S/29/2001 
S/29/2001 
S/29/2001 
8/29/2001 
8/29/2001 
S/29/2001 
S/29/2001 

Time 
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 
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 

OF DC! 
66.2 19.0 
66.2 19.0 
66.2 19.0 
67.1 19.5 
66.2 19.0 
67.1 19.5 
66.2 19.0 
66.2 19.0 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
68.0 20.0 
68.0 20.0 
68.0 20.0 
68.0 20.0 
68.0 20.0 
68.0 20.0 
68.0 20.0 
68.0 20.0 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19;s 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 

Sample Date 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
32 
93 
94 
95 
96 
97 
98 
99 

100 

S/29/2001 
S/29/2001 
S/29/2001 
e/29/2001 
S/29/2001 
S/29/2001 
S/29/2001 
S/30/2001 
S/30/2001 

Page: 2 

Si30/2001 
S/30/2001 
S/30/2001 
Sj3Oj2001 
S/30/2001 
S/30/2001 
S/30/2001 
S/30/ 2001 
S/30/2001 
S/30/2001 
Sj3Oj2001 
S/30/ 2001 
S/30/2001 
S/30/2001 
S/30/2001 
8)30)2001 
S/30/2001 
S/30/2001 
S/30/2001 
S/30/2001 
S/30/2001 
S/30/2001 
a/31/2001 
8/31/2001 
S/31/2001 
S/31/2001 
a/31/2001 
8)31)2001 
S/31/2001 
8)31)2001 
8/31/2001 
S/31/2001 
S/31/2001 
S/31/2001 
S/31/2001 
S/31/2001 
sj3ij2ooi 
8/31/2001 
8/31/2001 
E/31/2001 
S/31/2001 

Time OF OC 
17:36:06 67.1 19.5 
18:36:06 66.2 
19:36:06 66.2 
20:36:06 66.2 
21:36:06 66.2 
22:36:06 66.2 
23:36:06 65.3 
00:36:06 65.3 
01:36:06 65.3 
02:36:06 65.3 
03:36:06 65.3 
04:36:06 65.3 
05:36:06 66.2 
06:36:06 66.2 
07:36:06 66.2 
08:36:06 66.2 
09:36:06 66.2 
10:36:06 66.2 
11:36:06 66.2 
12:36:06 67.1 
13:36:06 67.1 
14:36:06 67.1 
15:36:06 67.1 
16:36:06 67.1 
17:36:06 67.1 
18:36:06 67.1 
19:36:06 67.1 
20:36:06 67.1 
21:36:06 67.1 
22:36:06 67.1 
23:36:06 67.1 
00:36:06 67.1 
01:36:06 67.1 
02:36:06 67.1 
03:36:06 67.1 
04:36:06 67.1 
05:36:06 67.1 
06:36:06 67.1 
07:36:06 67.1 
08:36:06 67.1 
09:36:06 67.1 
10:36:06 67.1 
11:36:06 67.1 
12:36:06 67.1 
13:36:06 67.1 
14:36:06 67.1 
15:36:06 67.1 
16:36:06 67.1 
17:36:06 67.1 
18:36:06 67.1 

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 
19.0 
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 
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 

-,._- 



? ale Date Time OF OC! 
8/31/2001 19:36:06 66.2 19.0 1 

102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
'21 

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

20:36:06 
21:36:06 
22:36:06 
23:36:06 

00:36:06 

67.1 
67.1 
67.1 
67.1 

67.1 
67.1 
67.1 

9/l/2001 

Vjlj2001 

v/1/2001 
9/l/2001 

9/l/2001 

v/1/2001 
9/l/2001 

v/1/2001 

v/1/2001 

v/1/2001 

9/l/2001 
9/l/2001 

v/1/2001 

9/l/2001 
Vjlj2001 

v/1/2001 

v/1/2001 
v/1/2001 

v/1/2001 

v/1/2001 
v/112001 

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 

9j2 j2001 
v/2/2001 
v/2/2001 
v/2/2001 
v/2/2001 
v/2/2001 
v/2/2001 
v/2/2001 
v/2/2001 
v/2/2001 
v/2/2001 
9/2/2001 
9/2/2001 
v/2/2001 
9/2/2001 
v/2/2001 
v/2/2001 
9/2/2001 
v/2/2001 
9j2 jzooi 
9/z/2001 

00:36:06 
01:36:06 

17:36:06 

02:36:06 
03:36:06 

18:36:06 

04:36:06 
05:36:06 

19:36:06 

06:36:06 
07:36:06 

20:36:06 

08:36:06 
09:36:06 

21:36:06 
22:36:06 
23:36:06 

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 

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 

19.5 157 
19.5~ 158 
19.5 159 
19.5 160 
19.5 161 
19.5 162 
19.5 163 
19.5 164 
19.5 165 
19.5 166 
19.5 167 
19.5 168 
19.5 169 
19.5 170 
19.5 171 
19.5 172 
19.5 173 
19.5 174 
19.5 175 
19.0 176 
19.0 177 
19.0 178 
19.0 179 
19.0 180 
19.5 181 
19.5 182 
19.5 183 
19.5 184 
19.0 185 
19.0 186 
19.0 187 
19.5 188 
19.5 189 
19.5 190 
19.5 191 
19.5 192 
19.5 193 
19.5 194 
19.5 195 
19.5 196 
19.5 197 
19.5 198 
19.5 199 
19.5 200 

Sample Date Time OF DC 
151 9/Z/2001 21:36:06 67.1 19.5 
152 v/2/2001 22:36:06 67.1 19.5 
153 9/2/2001 23:36:06 67.1 19.5 
154 V/3/2001 00:36:06 
155 V/3/2001 01:36:06 

;..; 
. 

:;.; 
. 

156 g/3/2001 02:36:06 
vj3jzooi 03:36:06 
V/3/2001 04:36:06 
V/3/2001 05:36:06 
Vj3j2001 
V/3/2001 
V/3/2001 
V/3/2001 
vj3jzooi 
V/3/2001 
V/3/2001 
V/3/2001 
V/3/2001 
V/3/2001 
V/3/2001 
V/3/2001 
V/3/2001 
V/3/2001 
V/3/2001 
V/3/2001 
vj3jzooi 
V/3/2001 
V/4/2001 
V/4/2001 
V/4/2001 
9/4/2001 
9/4/2001 
vj4j2ooi 
g/4/2001 
V/4/2001 
V/4/2001 
V/4/2001 
9j4j2001 
V/4/2001 
V/4/2001 
V/4/2001 
V/4/2001 
9/4/2001 
V/4/2001 
9j4jzooi 
V/4/2001 
V/4/2001 
V/4/2001 
V/4/2001 
V/4/2001 

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 
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 
66.2 
66.2 
66.2 
66.2 
66.2 
67.1 
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 

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 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.5 
19.0 
19.0 
19.5 
19.5 
19.5 
19.5 
19.5 
19.5 
19.0 
19.5 
19.5 
20.0 
20.0 
20.0 
20.5 
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samde Date Time 
23:36:06 
00:36:06 
01:36:06 

OF 'C Samule Date Time OF OC! 
20.5 
20.5 
20.0 

2oi 9/4/2001 
: 202 9/s/2001 

203 9/s/2001 

68.9 20.5 
68.9 20.5 
68.9 20.5 
68.9 20.5 
68.9 2~0. 5 
68.9 20.5 
68.0 20.0 
68.0 20.0 
68.0 20.0 
68.0 20.0 
68.0 20.0 
68.0 20.0 
68.9 20.5 
68.9 20.5 
68.9 20.5 
68.9 20.5 
68.9 20.5 
68.9 20.5 
68.9 20.5 
69.8 21.0 
69.8 21.0 
63.8 21.0 
68.9 20.5 
68.9 20.5 
68.9 20.5 
68.0 20.0 
68.0 20.0 
68.0 20.0 
68.0 20.0 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
68.0 20.0 
68.0 20.0 
68.0 20.0 
68.0 20.0 
68.0 20.0 
68.9 20.5 
68.9 20.5 
68.9 20.5 
68.9 20.5 
69.8 21.0 
69.8 21.0 
69.8 21.0 
68.9 20.5 
68.9 20.5 

251 -g/7/2001 
252 V/7/2001 
253 V/7/2001 

V/7/2001 
V/7/2001 
V/7/2001 
V/7/2001 
V/7/2001 

254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 

Vj7j2001 
V/7/2001 
g/7/2001 
V/7/2001 
v/7/2001 
V/7/2001 
V/7/2001 
V/7/2001 
v/7/2001 
V/7/2001 
9/7/2001 
V/7/2001 
V/7/2001 
V/7/2001 
Vj7j2001 23:36:06 
g/8/2001 00:36:06 
vj8j2001 

vjaj2001 
V/8/2001 

V/8/2001 

9/8/2001 
9/E/2001 

V/8/2001 

V/8/2001 
9j8jzooi 

V/8/2001 

V/8/2001 
9/E/2001 

V/8/2001 

V/8/2001 
VjEj2001 ~~ 
V/8/2001 16:36:06 
V/8/2001 17:36:06 
VjEj2001 
V/8/2001 
V/8/2001 
v/a/2001 
V/8/2001 
9jaj2ooi 
9/V/2001 
9/9/2001 
9/9/2001 

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 

68.9 
68.9 
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 
68.0 
68.0 
67.1 
67.1 
67.1 
67.1 
67.1 
67.1 
67.1 
67.1 
67.1 
67.1 
67.1 
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 

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 

vj6jzooi 

9j5j2001 

9j5j2001 
V/5/2001 

V/6/2001 

9/5/2001 

9j5j2001 
V/5/2001 

V/6/2001 

V/5/2001 

V/5/2001 

V/5/2001 

g/6/2001 

9/5/2001 

V/5/2001 

V/5/2001 

V/6/2001 

V/5/2001 

9/s/2001 

9/5/2001 

V/6/2001 

V/5/2001 
V/5/2001 

V/6/2001 

v/5/2001 
9/5/2001 
9/5/2001 
V/5/2001 
V/5/2001 
V/6/2001 
V/6/2001 
V/6/2001 
V/6/2001 

07:36:06 

04:36:06 

02:36:06 

08:36:06 
09:36:06 

05:36:06 

03:36:06 

10:36:06 
11:36:06 

06:36:06 

04:36:06 

12:36:06 
13:36:06 

07:36:06 

05:36:06 

14:36:06 
15:36:06 

08:36:06 

06:36:06 

16:36:06 
17:36:06 

09:36:06 

18:36:06 
19:36:06 
20:36:06 

10:36:06 

21:36:06 
22:36:06 
23:36:06 
00:36:06 
01:36:06 
02:36:06 
03:36:06 

20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 

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 

20.5 
21.0 
21.5 
21.5 
21.0 
20.5 
20.5 
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 

06:36:06 
07:36:06 

01:36:06 

08:36:06 

02:36:06 

09:36:06 
10:36:06 

03:36:06 

11:36:06 
12:36:06 

04:36:06 
05:36:06 

19.5 
19.5 
19.5 
19.5 
19.5 
19.5 
19.5 

9j6j2001 11:36:06 
V/6/2001 12:36:06 

13:36:06 
14:36:06 
15:36:06 vj6j2001 

9/6/2001 
9/6/2001 
V/6/2001 
V/6/2001 
V/6/2001 
V/6/2001 
V/6/2001 
9/6/2001 
V/6/2001 
9j6jzooi 
V/7/2001 

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 

19.5 
19.5 
19.5 
19.5 
19.5 
19.5 
19.5 
19.5 

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 

19.5 
19.5 
19.5 
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s qle Date 
9/9/2001 
9/9/2001 
g/9/2001 
9/9/2001 
9/9/2001 
9/9/2001 

1 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
.? 2 1 

9jlOj2001 

9j9j2001 

9 j9j2001 

9/9/2001 

9/10/2001 

9j9j2001 

9/9/2001 

9/9/2001 

9/10/2001 

9/9 12001 

g/9/2001 
9/9/2001 

9/10/2001 

9/9/2001 

9/9/2001 

g/9/2001 

9/10/2001 

g/9/2001 

g/9/2001 

9/9 /zoo1 
9/10/2001 
9j10j2001 
9/ 10/2001 
9/10/2001 

333 
334 
335 
336 
337 
338 
339 
340 
341 
342 
343 
344 
345 
346 
347 
348 
349 
350 

9jlOj2001 
9/10/2001 
9/10/2001 
9/10/2001 
9jlOj2001 
9/10/2001 
9/10/2001 
9/10/2001 
9/10/2001 
9)10)2001 
9/10/2001 
9/10/2001 
9/10/2001 
9/10/2001 
9/10/2001 
9/11/2001 
9/11/2001 
9/11/2001 
9/11/2001 
9/11/2001 

Time 
03:36:06 

09:36:06 

04:36:06 
05:36:06 

10:36:06 

06:36:06 
07:36:06 

11:36:06 

08:36:06 

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 

04:36:06 

21:36:06 
22:36:06 

05:36:06 

23:36:06 

06:36:06 

00:36:06 
01:36:06 

07:36:06 

02:36:06 
03:36:06 

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 
X3:36:06 
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 

OF OC 
19.5 67.1- 

67.1 
67.1 
67.1 
67.1 
67.1 
67.1 
67.1 
67.1 
67.1 
67.1 
68.0 
67.1 
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 
68.0 
67.1 
67.1 
68.0 
68.0 
68.0 
68.0 
67.1 
67.1 
67.1 
67.1 
67.1 
67.1 
67.1 
67.1 
66.2 
66.2 
67.1 
67.1 
67.1 
67.L 
67.1 

19.5 352 
19.5 353 
19.5 354 
19.5 355 
19.5 356 
19.5 357 
19.5 358 
19.5 359 
19.5 360 
19.5 361 
20.0 362 
19.5 363 
20.0 364 
19.5 365 
19.5 366 
19.5 367 
19.5 368 
19.5 369 
19.5 370 
19.5 371 

19.5 372 
19.5 373 
19.5 374 
19.5 375 
19.5 376 
19.5 377 
19.5 378 
20.0 379 
19.5 380 
19.5 381 
20.0 382 
20.0 383 
20.0 384 
20.0 385 
19.5 386 
19.5 387 
19.5 388 
19.5 389 
19.5 390 
19.5 391 
19.5 392 
19.5 393 
19.0 394 
19.0 395 
19.5 396 
19.5 397 
19.5 398 
19.5 399 
19.5 400 

Sample Date Time OF DC 
351 9/11/2001 05:36:06 67.1 19.5 

9jllj2001 
9/11/2001 
9/11/2001 
9/11/2001 
9/11/2001 
9/11/2001 
9/11/2001 
9/11/2001 
9/11/2001 
9/11/2001 
9/11/2001 
9/11/2001 
9/11/2001 
9/11/2001 
9/11/2001 
9/11j2001 
9/11/2001 
9/11/2001 
9/12/2001 
9j12j2001 

9/12/2001 
9/12/2001 
9/12/2001 
v/12/2001 
v/12/2001 
v/12/2001 
9/12/2001 
v/12/2001 
9/12/2001 
v/12/2001 
v/12/2001 
9/12/2001 
v/12/2001 
9j12j2001 
9/12/2001 
v/12/2001 
v/12/2001 
9/12/2001 
v/12/2001 
9/12/2001 
9/12/2001 
v/12/2001 
9/13/2001 
V/13/2001 
V/13/2001 
9j13j2001 
9/13/2001 
g/13/2001 
V/13/2001 

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 
23:36:06 
00:36:06 
01:36:06 
02:36:06 
03:36:06 
04:36:06 
05:36:06 
06:36:06 

67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 

66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
67.1 19.5 
67.1 19.5 
67.1 19.5 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
65.3 18.5 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 

Page: 5 
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sanm1e Date 
4oi 
402 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
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 

9/13/2001 
9/13/2001 
9/13/2001 
9/13/2001 
9/13/2001 
9/13/2001 
g/13/2001 
g/13/2001 
g/13/2001 
9/13/2001 
9/13/2001 
9/13/2001 
9/13/2001 
9/13/2001 
g/13/2001 
g/13/2001 
g/13/2001 
9/14/2001 
9/14/2001 
g/14/2001 
g/14/2001 
9/14/2001 
9/14/2001 
g/14/2001 
9/14/2001 
9/14/2001 
9/14/2001 
g/14/2001 
g/14/2001 
g/14/2001 
9/14/2001 
9/14/2001 
g/14/2001 
9/14/2001 
9/14/2001 
9/14/2001 
g/14/2001 
9/14/2001 
9/14/2001 
9/14/2001 
9/14/2001 
9/15/2001 
g/15/2001 
g/15/2001 
9/15/2001 
g/15/2001 
9/15/2001 
9/15/2001 
9/15/2001 
9/15/2001 

Time 
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 
16:36:0.6 
1?: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 
0‘?: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 

OF 'C 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
67.1 19.5 
67.1 19.5 
67.1 19.5 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 L9.0 
66.2 L9.0 
65.3 18.5 
65.3 18.5 
65.3 18.5 

Sample Date 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
466 
467 
468 
469 
470 
471 
472 
473 
474 
475 
476 
477 
478 
479 
480 
481 
482 
483 
484 
485 
486 
487 
488 
489 
490 
491 
492 
433 
494 
495 
496 
437 
498 
493 
500 

g/15/2001 
9/15/2001 
g/15/2001 
9/15/2001 
g/15/2001 
g/15/2001 
Y/15/2001 
Y/15/2001 
Y/15/2001 
g/15/2001 
9/15/2001 
9/15/2001 
Y/15/2001 
9/15/2001 

Page: 6 

9j15j2001 
9/16/2001 
Y/16/2001 
9/16/2001 
g/16/2001 
9/16/2001 
Y/16/2001 
9/16/2001 
9/16/2001 
g/16/2001 
g/16/2001 
9/16/2001 
9/16/2001 
9/16/2001 
9j16j2001 
9/16/2001 
9/16/2001 
9/16/2001 
9/16/2001 
9/16/2001 
9/16/2001 
g/16/2001 
9/16/2001 
9/16/2001 
9j16j2001 
9/17/2001 
9/17/2001 
9/17/2001 
9/17/2001 
9/17/2001 
Y/17/2001 
9/17/2001 
Y/17/2001 
g/17/2001 
g/17/2001 
9/17/2001 

Time 
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 
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 

65.3 18.5 
66.2 19.0 
66.2 19.0 
66.2 19.0 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
65.3 18.5 
65.3 18.5 
65.3 18.5 
65.3 18.5 
65.3 18.5 
65.3 18.5 
66.2 19.0 
66.2 19.0 
66.2 19.0 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
67.1 19.5 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
65.3 18.5 
65.3 18.5 
65.3 18.5 
65.3 18.5 
65.3 18.5 
66.2 19.0 
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s de Date 
I 

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 
='l 

! 
533 
534 
535 
536 
537 
538 
539 
540 
541 
542 
543 
544 
545 
546 
547 
548 
549 
550 

9/17/2001 
9/17/2001 
9/17/2001 
g/17/2001 
9/17/2001 
9/17/2001 
9/17/2001 
9j17j2001 
g/17/2001 
g/17/2001 
g/17/2001 
9/17/2001 
g/17/2001 
9/18/2001 
9/18/2001 
9/18/2001 
9/18/2001 
9/18/2001 
9/18/2001 
9/18/2001 
9/18/2001 
9/18/2001 
9/18/2001 
9/18/2001 
9/18/2001 
9/18/2001 
9/18/2001 
9/18/2001 
9/18/2001 
9/18/2001 
9/18/2001 
9/18/2001 
9/18/2001 
9jlEj2001 
9/18/2001 
9/18/2001 
9/18/2001 
9/19/2001 
9/19/2001 
9/19/2001 
9j19j2001 
9/19/2001 
9/19/2001 
9/19/2001 
9/19/2001 
Y/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 
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 
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 

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 

OC 
19.0 
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 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
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 
19.5 
19.5 
19.5 

sample Date 
551 9/19/2001 
552 9/19/2001 
553 
554 
555 
556 
557 
558 
559 
560 
561 
562 
563 
564 
565 
566 
567 
568 
569 
570 
571 
572 
573 
574 
575 
576 
577 
578 
579 
580 
581 
582 
583 
584 
585 
586 
587 
588 
589 
590 
591 
592 
593 
594 
595 
596 
597 
598 
599 

9j21j2001 

9)19j2001 
9/19/2001 

9/21/2001 

9/19/2001 
9/19/2001 

9/21/2001 

9/19/2001 
Yj19j2001 

Y/21/2001 

9/19/2001 
9/19/2001 

9/21/2001 

9/19/2001 
Y/20/2001 

Y/21/2001 

Y/20/2001 
Y/20/2001 

9/21/2001 

Y/20/2001 
Y/20/2001 

g/21/2001 

9/20/2001 
Y/20/2001 

Y/21/2001 

g/20/2001 
9/20/2001 

Y/21/2001 

Y/20/2001 
Y/20/2001 

9/21/2001 

9/20/2001 
Y/20/2001 
Y/20/2001 
9/20/2001 
Y/20/2001 
Y/20/2001 
Yj2Oj2001 
Y/20/2001 
9/20/2001 
9/20/2001 
g/20/2001 
Y/20/2001 
Y/20/2001 
Y/21/2001 
Y/21/2001 
9/21/2001 

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 

03:36:06 

14:36:06 
15:36:06 

04:36:06 

16:36:06 
17:36:06 

05:36:06 

18:36:06 
19:36:06 
20:36:06 

06:36:06 

21:36:06 
22:36:06 

07:36:06 

23:36:06 
00:36:06 

08:36:06 

01:36:06 
02:36:06 

39:36:06 
10:36:06 
11:36:06 
12:36:06 
13:36:06 

OF DC 
67.1 19.5 
67.1 
67.1 
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 
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 

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 
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 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
20.0 
19.5 
19.5 
19.5 
19.5 

Pxp: 7 
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I. C- 

c- 

26.5 

25.1 

23.6 

22.2 

C 20.7 

19.3 
" I -
" 17.8 

16.4 

14.9 

13.5 

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

_. __ ._- - .. -.... _."_ .... 

~ 
I 

~ 
J'lJ 1..l".., ,....,,...1\ ,W II WI ~ • II n n n n 

UL.JI IL-
I ~ '\J'lJ'-'"' u 

- -_. __ . __ . 

1 76 151 226 301 376 451 526 

Samples 

Limits 
22°C 
18°C 



AQUASURVEY,INC. 

CULTURE LABORATORY RECEIVING FORM 

RECEMNGLOG#: d/- Od-3 DATE: 6/a/h/ 

SHLPPINGCAIUUER: Up5 G ~*.wv CARRlERLOG#: 4 

SPECIES: lc LA-Ac, NUMBER SHIPPED: 2bJcJ4 

LIVESTOCK SOURCE6HfPPER: A/i) ;o‘ u9dB w I, 

SJZF’PER INVOICE #: PACKER’S NAME: /L//R 

AS1 ORDER REF. DATE: $2, ASIREF .rbTmALs: c;) 

AGE/CHARACTERISTICS: 4 ,-/a. /G, 

TAXONOMIC VERIFICATION LOG #: A//!! DATE: /c//A 

RECEIV!NG/WATER OUALITY PARAMETERS 

D.0: +Q TEMP: c73,fC NHJNO,: +++ 

SALINITY/HARDNESS: 4 ALK: -6 pH: ++ 

WATER - CLEAR/CLOUDY CONTAINER SIZE/NUMB ER: r+L +- y-l/I z u 

# OF BLUE ICE@: TYPE OF PACKING: L/k 
/ 

OBSFiRVATION/CONDITION OF LIVESTOCK: / c..Ar/ LA> FwJ/p ’ 

A cf I &I ) J .hcAM. -74-c e_c/ WeYe G#?F,YI/ 

L//X;-. ‘24 g,;,,d ;, h;! 
c? 

RECEIVING TECH. INI?.: c,a suPERvIsoRs’s INIT.: L.3 
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I I d3ui.G La-l’ I 
:,I p” APPLK? ABLE NOTIFYYOUR 

AYING_OFFICE 
..~.. .,., ‘. ~~‘,Y.. .,:.. MERCHANDISE. 

__.: CA .VAB. XCA. :PLY _ PANl Tel:~ ..4-5% 
1700 YORK ROAD 99w36-SS4.3399 

BURLINGTON, NC 27215-3398 

SHIPTO: cIiRIs DOYLE 
AQUA SURVEY INC 
469 POINT BREEZE RLI 
FLEhfINGTON NJ 0.3822-4717 

E 141650 L409-BBDWORMS 

E 141672 
RIGHT QTY 
L399B-MAOIC WORM FOOD 



AQUA SURVEY, INC. 

DATE: $/T/o / Is 

TEST JOB#: $?I-- fd-3 CLIENT: -7OL 

TEST LOCATION: IN-LAB [ k+ FIELD [ 1 

TEST SPECIES: 

TOTAL NUNBER ORGANISMS TRANSFERRED: Lw 

AQUA SURVEY, INC. CULTURE LAB INVESTIGATORS: (13 

A. QRGANIW 

1. AS1 CULTURE/HOLDING-UNIT: 

2. RECEIVING LOG #: J7/-a3 

3. CULTURE LOG 8: a/- oac 

4. AGE/SIZE INFORMATION: &./II /Is 

B. HOLDING [ % 1 CULTURE C 1 m 

1. TENPERATURE: JJ.d” c 

2. SALINITY: /J/s 

3. WATER SOURCE: d(/! / 

C. -SFER CUSTODY & TRANSFER 

1. LIVESTOCK RELINQUISHMENT I~TE: 
TIME: 
BY: CD 

2. LIVESTOCK RECEIVING DATE: 
;r: 
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9000 

8000 

7000 

6000 

_ 5000 
~ 
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Q. 4000 

3000 

2000 

1000 

o 

Control Chart of lC50 Values for E. foetida Using KCI 

L ,,/ 

/ 

1 2 3 4 5 6 7 

\ ~ 

8 

V 

I , 

9 10 11 12 13 14 15 16 17 18 19 20 
T •• t No. (1011996 -7/2001) 

[--+=Series1--=--Series2 --Ir-Series3 ____ Series4/ 



CT-TOX: BINOMIAL, MOVING AVERAGE, PROBIT, AND SP EARMANMETHODS 
- -- 

SPEaRMAN-KARBFx 

TRIM .OO% 
LC50: 7.071 

95% CONFlDENCE LIMITS 
ARE UNRELIABLE. 

CONC. NUMBER NUMBER PERCENT BWOMIAL 
EXF’OSED DEAD DFAD PROB.(%) 

1.25 30. 0. .OO .9313D-07 
2.50 30. 0. .OO .9313D-07 
5.00 30. 0. .oo .93131207 
10.00 30. 30. 100.00 .9313D-07 
20.00 30. 30. 100.00 .9313D-07 

THEBINOMIAZTEST SHOWSTHAT 5.OOAND 10.00 CANBEUSEDAS STATISTICALLY 
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE 
LEVEL ASSOCIATED WITH THESE LIMITS IS 100.0000 PERCENT. 
AN APPROXTMATE LCSO 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 STATIS’CALLY SOUND RESULTS. 

DATE: 6/2X101 TEST NUMBER: DURATION: 7 days 
SAMPLE: KC1 SPECIES: E. foctida 

METHOD LC50 CONFIDENCE LIMITS 
LOWER UFPER SPAN 

BINOMIAL 7.071 5.000 10.000 5.000 
MAA t****** ******* *****.* l ****t* 

PROBIT *****ii *****a* ****1** ******* 
SPEAFmAN 7,071 *****a. *a***** ******a 

**** = LIMIT DOES NOT EXIST 

B-23 



SPEAREIAN-KARBER 

TRIM: 1.67% 
LC50: 6.622 

95% LOWER CONFIDENCE: 6.111 
95% UPPER CONFIDENCE: 7.176 

COLIC. NVHBER NUMBER PERCENT RINOMI*L 
Wf EXPOSED DEAD DEAD PR0B.G) 

1.25 30. 1. 3.33 .2887D-05 
2.50 30. 0. .oo .93130-07 
5.00 30. 3. 10.00 ~‘,I?"-"3 _ __ __ 

10.00 30. 30: 100.00 .9313D-07 
20.00 30. 30. 100.00 .9313D-07 

THE BINWIAL TEST S”ouS THAT 5.00 AN0 10.00 CAN BE "SE0 AS STATISTICALLI 
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE Ll",TS SINCE THE ACTUAL CONFIDENCE 
LEVEL ASSOCIATED UITH THESE LIMITS IS 99.9996 PERCENT. 

AN APPROXIMATE LC50 FOR THIS DATA SET IS 6.550 
------_-----._-------~..-------.....-.--.-~~~~~~~..~~.-----.-~....~~..--~~~.~~~~ 

RESULTS "SING HOVlNG AYERAGE 
SPAN LC50 95% CONFIDENCE L,",, 

4 .LO 6.16 5.13 7.52 

****** RESULTS CALCULATED BY PROS,, HETHW 
ITERATlONS GOODNESS OF FIT 

11 61.:47 ,,,:,a .oo 

A PROBABILITY OF 0 MEANS LESS THAN 0.001 

SLOPE = 5.62 
95% CONFIDENCE LIMITS: -38.43 I\,,D 49.67 

Lc50= 6.18 
95% CONFIDENCE LlMlTS: 0 AND + ,NF,N,TY 

LCl = 2.38 
95% CONFIDENCE LIMITS: 0 AN0 + ,NF,N,TY 

DATE: 6/28/01 TEST NUMBER: SRT 21-Z DURATION: 14 oays 
SAMPLE: KC, SPECIES: E. foerida 

METHOD LC50 CONFlDENCE LIMITS 
LOVER UPPER SPAN 

BINOMIAL 6.550 5.000 10.000 5.000 
Pia 

MAA 6.158 5.131 7.519 2.387 
i/f\ -h--J- 000 

PROBIT 6,177 btktl+e tee**** ttteell 
SPEARHAN 6.622 6.111 7.176 1.065 

NOTE: MORTALITY PROPORTIONS MERE NOT MONOTONlCALLY INCREASING. 
ADJUSTMENTS UERE MADE PRIOR TO SPEARHAN-KARBER ESTIMATION. 

=*** = LIMIT DOES NOT EXIST 
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ACUTE 14 DAY STANDARD REFERENCE TOXICANT 

Stock and Treatments Preparation Sheet 
**** ALLUNITS AREMGlLUNLESS OTHERWISE SPECIFIED**** 

Source of Dilution Water: DS ti$ 
Date: &,/@/0t 

Species: 
Location: 

$=&;~m$s 

TOXICANT: PotasSium chloride Source/LotNo.: I?qO’iAO 

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

E. foetidn L. terrestik 
COK. DDlll ml Stock solution ml of Stock solution Total Volume. ml 

0 0 Hydration volume 

2.5 6.25 

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. foetidz replicate, and 500 g dry weight of artificial soil for 
L. terrestis replicate. 

Prepared by+ 
I 
& 

B-25 



AQUA SURVEY, INC. 
EARTHW0R.M LIVE COUNT 

Start Date: +/..I 

start Tie: I+“” 

Sample ID Rep DAY 
0 I 14 

B-26 

Job #: Lf -246 

Sample ID: 

Day 0: 

Day 1: 

Day 2: 

Day 3: 

Day41 

Day 5: 

Day 6: 

Day 7: 

Day 8: 

Day 9: 

Day 10: 

Day 11: 

Day12: 

Day 13: 

Day 14: 

Notes: 

Initials 

+ 

-p 



AQUA SURVEY, INC. 

CULTURE LABORATORY RECEIVING FORM 

RECEMNGLOG#: d/- Oa DATE: 4hlh! 

SHIPPING CMUUIX VP5 F-b-4 CARRlERLOG#: 4 

SPECIES: &g LJ,-c/c, ‘NUMBERSHIPPED: ‘2cdmJ 

LIVESTOCK SOURCE/SHJPPERz ;, JB IA 
I” k 

SHIPPER INVOICE #: d/A PACKER’S NAME: </!! 

AS1 ORDER RI%. DATE: ASIREF.INITIALS: r;‘, 

AGE/CHARACTERISTICS: 

TAXONOMIC VERIFICATION LOG #: A//!! DATE: /+A 

RECEJMNG/WATER OUALITY PARAMETERS 

D.0: + TEhm a3.Lv”c NHJNO,: +-+ 

SALINITY/HARDNESS: 4 ALIC -8 pH: + 

WATER - CLEAIUCLOUDY 

# OF BLUE ICE@: TYPE OF PACKINGz 

OBSERVKI-I~W.Z~NDITI~N 0~ LIVESTOCK: / C.n At/~ WSJ &.¶4/p - A 

A,B ) J J,/,;c., Aed 4.c /es/ we-z <pi-- 

RECEIVING TECH. IN&.: c.b suPERvIsoRs’s INIT.: c/‘> 

B-27 
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'0/ AQUA SURVEY 
0." 499 POJNI' BREEZE RD 

FLEMINGTON NJ 08822 

L409-RBDWORMS 
R1GIITQTY 

CAROLINA BIOLOGICAL SUPPLY COMPANY 
2700 YORK ROAD 

BURLINGTON, NC 27215-3398 

SHIP TO: 8 CHRIS DOYLE 

Tel: Il00-334-5551 
l'n:~84-33!19 

AQUA SURVEY INC 
469 POJNI' BREEZE RD 
FLEMINGTON NJ 088224717 
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AQUA SURVRY, INC 
CULTURR LABORATORY 

I5 Day - General Species Status Log 

metes: 6,/Z//o/ 3 Species: L L@kch 

keivinp[y~~ulture[ I bg#: d/--o23 Iuiliai stock@: &a&- 

Test Job #: Ail/- 290 client YOL 

16/z/ I ’ -/- - - 

I I IS IS I I I I I I I I I I 



AQUA SURVEY, INC. 

CULTURE LAB DISTRIBUTION FORM 

DATE: /nL?kh/ 

TEST JOB#: s/7- CLIENT: 5 L-d; 

TEST LOCATION: IN-LAB [ ti] FIELD [ ] 

TEST SPECIES: LLE/,C/4 

TOTAL NUMBER ORGANISMS TRANSFERRED: /fo + 

AQUA SURVEY, INC. CULTURE LAB INVESTIGATORS: 0 

A. ORGANISMS 

I.. AS1 CULTURE/HOLDING UNIT: @I WJ,+-. AlylC Lrs 

2. RECEIVING LOG #: a/ -d'LS (?,l,~‘ R; SC/,,4 

3. CULTURE LOG #: d/ - OSL / 

4. AGE/SIZE INFORMATION: cc I J lLJ 

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

1. TEMPERATURE: zz .dJC 

2. SALINITY: 44 

3. WATER SOURCE: q/l& l.Y.3 

C. TRANSFER CUSTODY & TRANSFER 

1. LIVESTOCK RELINQUISHMENT DATE: 
TIME: -es 
BY: CD 

2. LIVESTOCK RECEIVING DATE: 

e 

// 
TIME: 3 
BY: ', 

3. CULTURE SUPERVISOR OR SENIOR TECH. INITIALS: em.& 

REmS: i c/>//L / jr\ /H J. G ‘&$-(I ,,J /vLLI 55. 
P 

\. .: i 
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APPENDIX C 

Chains of Custody 



‘rojeci Mgr.: 

‘hone No. 

10. No.: Project/Location: 

Relinquished By: 

:‘,” Relinquished By: 

stem Relinquished By: 
vo. 

I I I 
~isbibution: Oritialolus one sccom~anies sbimnent (white and ve 

Sampler’s Name 

Sampler’s Signature 

Received By: 

Received By: 

Date I Tvne 
L 
Date / Time 

LAB USE ONLY 
Were samples delivered q in person 0 by courier 
Were samples preserved 0 in field q inlab 0 N/A 
Temp of samples -OC 
Did samples arrive intact and sealed? up on0 UN/A 
Were proper containers used? q yes On0 
was container I&led properly for contents? q yes 0 no 
Were samples packaged properly for type of material? q yes 0 no 
Was shipping label completed properly per regulations? 

(49 CPR 170, etc.) q ves On0 
comments: p.q 

- ]__I 



Page of 

ASI, INC. 
SAMPLE RECEIVING FORM 

Client: --i-L JOb#:Z\‘~~J 

Type of Shipping Container: 

6. 

7. 

8. 

9. 

10. 

NOTES: (Discrepancies Between Sample Label and COC Record) 

* 
S= Soil 
SD= Sediment 
SL= Sludge 
w= Water 
E= Etlluent 

t 
A= Acceptable 
U= Unusable OT Contaminated 

c-2 

+ 
I= Ice 
B= Blue Ice 
D= Dry Ice 
N= None 





NSWC Crane 
Bioremediation Facility 
Revision 0 

Rockeye Toxicity Report 
May 2002 

APPENDIX C 

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



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

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

Toltest, Inc. 

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

(419) 241-7175 

LABORATORY REPORT 

Job Number: 01065196 
Accession No.: 343231 
Date Collected 06/25jOl 
Date Received: 06/i6/01 
Toltest, Inc. 
NSWC CRANE BIOFACILI 
BIO-10/15-S204-3 

FECAL COLI/BIOSOLIDS 
FECAL COLIFORM/GRAM SOLID ~2.418 MPN/g 

Method: 
40 CFR PART 503; 
18TH ED STANDARD METHODS 

92213.1, 9221 C 
Allowable Limits: 

cl000 MPN/g TOTAL DRY 
WEIGHT 

________--_-___--________ 
TOTAL SOLIDS % DRY WEIGHT 82.7 % 

-.--- 
---- 



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

LABORATORY REPORT 

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

(419) 241-7175 

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

Job Number: 01065196 
Accession No.: 343231 
Date Collected 06/25/01 
Date Received: 06/26/01 
Toltest, Inc. 
NSWC CRANE BIOFACILI 
BIO-10/15-S204-3 

SALMONELLA SP 
SALMONELLA sp 
Method: 

co.097 MPN/4g 

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

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

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

_ 
ANALYST 
DATE 
REASON 



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

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

LABORATORY REPORT 

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

(419) 241-7175 

Job Number: 01065196 
Accession No.: 343232 
Date Collected 06/25/01 
Date Received: 06/26/01 
Toltest, Inc. 
NSWC CRANE BIOFACILI 
BIO-10/15-S204-5 

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 Limits: 

cl000 MPNfg TOTAL DRY 
WEIGHT 

----_----_---__---------- 
TOTAL SOLIDS % DRY WEIGHT 81.3 % 



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

LABORATORY REPORT 

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

(419) 241-7175 

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

Job Number: 01065196 
Accession No.: 343232 
Date Collected 06/25/01 
Date Received: 06/26/01 
Toltest, Inc. 
NSWC CRANE BIOFACILI 
BIO-10/15-S204-5 

SALMONELLA SP 
SALMONELLA sp 
Method: 

co.098 MPN/4g 

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

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

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

ANALYS;EPORT Ff)dENDED ; 

DATE 
REASON 



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

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

LABORATORY REPORT 

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

(419) 241-7175 

Job Number: 01065196 
Accession No.: 343233 
Date Collected 06/25/01 
Date Received: 06/26/01 
Toltest, Inc. 
NSWC CRANE BIOFACILI 
BIO-10/15-S204-7 

FECAL COLI/BIOSOLIDS 
FECAL COLIFORM/GRAM SOLID <2.621 MPN/q 

Method: 
40 CFR PART 503; 
18TH ED STANDARD METHODS 

92213.1, 9221 C 
Allowable Limits: 

<lo00 MPN/q TOTAL DRY 
WEIGHT 

% 

__________--____--_______ 
TOTAL SOLIDS % DRY WEIGHT 76.3 

REPORT AM 

ANALYST 
DATE 
REASON 



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

LABORATORY REPORT 

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

(419) 241-7175 

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

Job Number: 01065196 
Accession No.: 343233 
Date Collected 06/25/01 
Date Received: 06/26/01 
Toltest, Inc. 
NSWC CRANE BIOFACILI 
BIO-10/15-S204-7 

SALMONELLA SP 
SALMONELLA sp 
Method: 

<0.105 MPN/4q 

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

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

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

ti~POHT AqjlENDED 

ANALYST u _- 

DATE 
REASON 



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 

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

REPORT 

Job Number: 01065196 
Accession No.: 343234 
Date Collected 06/25/01 
Date Received: 06/26/01 
Toltest, Inc. 
NSWC CRANE BIOFACILI 
BIO-10/15-S204-9 

FECAL COLI/BIOSOLIDS 
FECAL COLIFORM/GRAM SOLID ~2.463 MPN/g 

Method: 
40 CFR PART 503; 
18TH ED STANDARD METHODS 

92213.1, 9221 C 
Allowable Limits: 

<lOOO MPN/g TOTAL DRY 
WEIGHT 

________-__-___---------- 
TOTAL SOLIDS % DRY WEIGHT 81.2 % 



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

LABORATORY REPORT 

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

(419) 241-7175 

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

Job Number: 01065196 
Accession No.: 343234 
Date Collected 06/25/01 
Date Received: 06/26/01 
Toltest, Inc. 
NSWC CRANE BIOFACILI 
BIO-10/15-S204-9 

SALMONELLA SP 
SALMONELLA SF 
Method: 

co.099 MPN/4g 

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

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

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

- 



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

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

LABORATORY REPORT 

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

(419) 241-7175 

Job Number: 01065196 
Accession No.: 343235 
Date Collected 06/25/01 
Date Received: 06/26/01 
Toltest, Inc. 
NSWC CRANE BIOPACILI 
BIO-10/15-S204-11 

FECAL COLI/BIOSOLIDS 
FECAL COLIFORM/GRAM SOLID <2.933 MPN/g 

Method: 
40 CFR PART 503; 
18TH ED STANDARD METHODS 

92213.1, 9221 C 
Allowable Limits: 

<lOOO MPN/g TOTAL DRY 
WEIGHT 

______________~__________ 
TOTAL SOLIDS % DRY WEIGHT 68.2 % 

NDED 

DATE .1111-.-, 

REASoN B 



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

LABORATORY REPORT 

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

(419) 241-7175 

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

Job Number: 01065196 
Accession No.: 343235 
Date Collected 06/25/01 
Date Received: 06/26/01 
Toltest, Inc. 
NSWC CRANE BIOFACILI 
BIO-10/15-S204-11 

SALMONELLA SP 
SALMONELLA SF 
Method: 

<0.117 MPN/4g 

40 CFR FART 503; 18TH ED 
STANDARD METHODS 9260D.l 

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

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



PURE EARTH ENVIRONMENTAL LAB., INC. 

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

Page: 11 of: 12 

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

LABORATORY REPORT 

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

(419) 241-7175 

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

FECAL COLI/BIOSOLIDS 
FECAL COLIFORM/GRAM SOLID NEG 

Method: 
40 CFR PART 503: 
18TH ED STANDARD METHODS 

92213.1, 9221 C 
Allowable Limits: 

cl000 MPN/g TOTAL DRY 
WEIGHT 

-_-__-__--_--__-__-______ 
TOTAL SOLIDS % DRY WEIGHT N/A 

MPN/g 

% 



PURE EARTH ENVIRONMENTAL LAB., INC. 

7184 North Park Drive Page: 12 of: 12 
Pennsauken, NJ 08110 
Phone: (856) 486-1177 T.J. Passon JR., PH.D. 
FAX: (856) 486-0005 LABORATORY DIRECTOR 

LABORATORY REPORT 

Toltest , Inc. 
1915 N. 12TH ST. 

PO BOX 2186 
TOLEDO OH 43603-2186 

(419) 241-7175 

Job Number: 01065196 
Accession No.: 343236 
Date Collected: 06/25/01 

Date Received: 06/26/O] 
Toltest, Inc. 
NSWC CRANE BIOFACILI 
BLANK 

SALMONELLA SP 
SALMONELLA sp 
Method: 

NEG MPN/4g 

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

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

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



’ %) 2 ak&!&5!b$419, : 1915 N. 12th St., P.O. Box ‘175, Fax (419) 321-6259 /3/u - 4 $ 0 
Chain of CusC 

86, &do, 
Sbip To Address AlTN: ftK%MNG LAB, 1810 N. I&h St., Toledo, L_~ 4?&24-1X-4; Voice (419) 241-7l75, Fax (419) 41-1808 

q Glrp-mte 0 PlymO”tb 
. 

OPittsbqb nother 30031 
client . 

I . 
Panmeters 

!O. No; 

J/%-I” \ 
I 

I \ I 
IT, I I I I I I I I I 

. III/I I I I I I I I I II 

9 
.; h. 

IO 

m RehqutshedBy: 
>. 

m 
,. 

I I , I I I , I 1  

Date / Time Received By: Date / The LAB USE ONLY 

LJ+l 1533 
Were samples delivered q inperson q bymurier 
were samples preserved q inftdd oinlab ON/A 

Date / ‘Iii 

I , 

Received By Date / Tme 

I 
Temp of samples -OC 
Did samples arrive intact and se&d? .‘, q y~~Ono q N/A 

were samples packaged prc+rly for type of maklial? .~ 0 yes n no 
was shipping label cmpleted properly peregulatim? 

(49 CFR 170, etc.) 
Date / The Received By: Date I The 

COINIWMSZ 



NSWC Crane 
Sioremediation Facility 
Revision 0 

Rockeye Toxicity Repolt 
May 2002 

APPENDIX D 

Pathogen Testing Results for the Control Windrow, 
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 

Page: 1 of: 2 

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

LABORATORY REPORT 

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

(419) 241-7175 

Job Number: 01096150 
Accession No.: 349678 
Date Collected: 09/04/01 
Date Received: 09/05/01 
Toltest, Inc. 
NSWC CRANE BIOFACILI 
BIO-10/15-CONTROL 

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

Method: 
40 CFR PART 503; 
18TH ED STANDARD METHODS 

92213.1, 9221 C 
Allowable Limits: 

cl000 MPN/g TOTAL DRY 
WEIGHT 

__~~~~~---___~~~_-_-----~ 
TOTAL SOLIDS % DRY WEIGHT 79.2 % 

7k9r-p 
Laboratoty Director 



PURE EARTH ENVIRONMENTAL LAS., INC. 

7184 North Park Drive 
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Explosives Leachability Results 



Sample Resuhfor SDG: 46839 

SiteID: BI01015S2043 

Sample Date: 06/2.5/01 

Field ID: TCLP 

Lab Number: 46839.01 

Analysis Method: SW8330 

Comvound 

1,3,5-TRINITROBENZENE 

1,3-DlNITROBENZENE 
2,4,6-TRINITROTOLUENE 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-AMINO-4,6-DINITROTOLUENE 
2-NITROTOLUENE 

3-NITROTOLUENE 

4-AMINO-2,6-DINlTROTOLUENE 

4NITROTOLUENE 
HMX 

NITROBENZENE 

RDX 
TETRYL 

Result 

100 u 
100 u 

100 u 

100 u 

100 u 

100 u 
100 u 

100 u 

100 u 
100 u 

128 

100 u 

100 u 
100 u 

Units Residential Level Industrial Level 

UGL 
UGL 

UGL 

UGL 

UGL 

UGL 
UGL 

UGL 

UGL 

UGL 
UGL 

UGL 

UGL 
UGL 

SiteID: BI01015S2045 

Sample Date: 06/25/01 
Field ID: TCLP 

Lab Number: 46839.04 

Analysis Method: SW8330 

Comoound 

1,3,5-TRINITROBENZENE 
1,3-DlNITROBENZENE 

2,4,6-TRlNITROTOLUENE 

2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 

2-AMINO-4,6-DINITROTOLUENE 

2-NITROTOLUENE 

3-NITROTOLUENE 

4-AMINO-2,6-DINITROTOLUENE 
4-NITROTOLUENE 

HMX 

NITROBENZENE 

Result 
100 u 

100 u 

100 u 
100 u 
100 u 

100 u 
100 u 

100 u 

100 u 

100 u 

129 P 
100 u 

Units Residential Level Industrial Level 

UGL 

UGL 

UGL 
UGL 

UGL 

UGL 
UGL 

UGL 

UGL 

UGL 

UGL 
UGL 

RDX 100 u UGL 
TETRYL 100 u UGL 

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



Sample Results for SDG: 46839 

SiteID: BIOlOlSS2047 

Sample Date: 06/25/01 

Analysis Method: SW8330 

Comoound 

Field ID: TCLP 
Lab Number: 46839.05 

Result Units Residential Level Industrial Level 

1,3,5-TRINITROBENZENE 

1,3-DINITROBENZENE 
2,4,6-TRINITROTOLUENE 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-AMINO-4,6-DINITROTOLUENE 

2-NITROTOLUENE 
3-NITROTOLUENE 

4-AMINO-2,6-DINITROTOLUENE 

4-NITROTOLUENE 
HMX 

NITROBENZENE 

RDX 
TETRYL 

100 u 
100 u 

100 u 

100 u 

100 u 

100 u 
100 u 

100 u 

100 u 
1oou 

48.9 PJ 

100 u 
100 u 

100 u 

UGL 
UGL 

UGL 

UGL 

UGL 

UGL 
UGL 

UGL 

UGL 
UGL 

UGL 

UGL 
UGL 

UGL 

SiteID: BI01015S2049 Field ID: TCLP 

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

Analysis Method: SW8330 

Comvound 
1,3,5-TRINITROBENZENE 
1,3-DMITROBENZENE 

2,4,6-TRINITROTOLUENE 
2,4-DlNITROTOLUENE 

2,6-DINITROTOLUENE 

2-AMINO-4,6-DINITROTOLUENE 
2-NITROTOLUENE 

3-NITROTOLUENE 

4-AMINO-2,6-DINITROTOLUENE 
4-NITROTOLUENE 

HMX 
NITROBENZENE 
RDX 

TETRYL 

Result Units Residential Level Industrial Level 

100 u UGL 

1oou UGL 

100 u UGL 
1oou UGL 

100 u UGL 

1oou UGL 
100 u UGL 

100 u UGL 

100 u UGL 

100 u UGL 

51.8 PJ UGL 

100 u UGL 
100 u UGL 

100 u UGL 

l = indicates Result Exceeded Residential Limit l * = Indicates Rerult Exceeded industrial Limit 



SiteID: B101015S20411 

Sample Date: 06/25/01 

Field ID: TCLP 

Lab Number: 46839.07 

Analysis Method: SW8330 

Comoound 

1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 

2,4,6-TIUNITROTOLUENE 

2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 

2-AMINO-4,6-DINITROTOLUENE 

2-NITROTOLUENE 
3-NITROTOLUENE 

4-AMINO-2,6-DINlTROTOLUENE 

4-NITROTOLUENE 

HMX 
NITROBENZENE 

RDX 

TETRYL 

Result units Residential Level Industrial Level 

100 u UGL 

100 u UGL 
100 u UGL 

100 u UGL 

100 u UGL 
100 u UGL 

1oou UGL 

100 u UGL 
100 u UGL 
100 u UGL 

40.2 PJ UGL 

100 u UGL 

100 u UGL 
100 u UGL 

Notes: 

B (organ&) = 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 = pgkg or ppb UGL = pg/L or ppb 
MGKG = @kg or ppm MGL = n&L OT ppm 

* = lndicatcs Result Exceeded Residential Limit ** = Indicates Result Exceeded industrial Limit 



Sample Results for SDG: 46838 

SiteID: BI01015S2043 

C-wple Date: 06/25/01 

Analysis Method: SW8330 

Comoound 

Field ID: SPLP 

Lab Number: 46838.01 

Rt?SUlt Units Residential Level Industrial Level 

1,3$TRINITROBENZENE 

1,3-DINITROBENZENE 
‘2,4,6TRINITROTOLUENE 

2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 

2-AMIN0-4,6-DINITROTOLUBNE 

2-NITROTOLUENE 
3-NITROTOLUENE 

4-AMINO-2,6-DINITROTOLUENE 
4NlTROTOLUENE 

HMX 

NITROBENZENE 

RDX 
TETRYL 

100 U 
100 u 

100 u 

100 u 

100 u 
100 u 

100 u 

100 u 
100 u 

100 u 

118 
100 u 

100 U 

100 u 

UGL 
UGL 

UGL 

UGL 
UGL 

UGL 

UGL 

UGL 
UGL 

UGL 

UGL 
UGL 

UGL 

SiteID: BIOlOlSS2045 Field ID: SPLP 

Sample Date: 06/25/01 Lab Number: 46838.04 

Analysis Method: SW8330 

Comoound 

1,3,5TRINITROBENZENE 
1,3-DINITROBENZENE 

2,4,6-TRINITROTOLUENE 

2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 

2.AMINO-4,6-DMITROTOLUENE 

2-NITROTOLUENE 
3-NITROTOLUENE 

4-AMINO-2,6-DINITROTOLUENE 

4-NITROTOLUENE 
HMX 

NITROBENZENE 

RDX 

TETRYL 

Result Units Residential Level Industrial Level 

100 u UGL 

1oou UGL 
100 u UGL 

100 u UGL 

100 u UGL 

100 u UGL 
100 u UGL 

100 u UGL 

100 u UGL 
100 u UGL 

46.4 PJ UGL 

100 u UGL 

100 u UGL 

100 u UGL 

l = indicates Result Exceeded Residential Limit l * = indicates Result Exceeded Industrial Limit 



SiteID: BIOlOlSS2047 
Sample Date: 06/25/01 

Field ID: SPLP 

Lab Number: 46838.05 

Analysis Method: SW8330 

Comoound 

1,3,5-TRINITROBENZENE 
1,3-DINITROBENZENE 

2,4,&TRINITROTOLUENE 

2,CDINITROTOLUENE 

2,6-DINITROTOLUENE 

2-AMINO-4,6-DINITROTOLUENE 
2XITROTOLUENE 

3XITROTOLUENE 

4-AMINO-2,6-DINITROTOLUENE 
4-NITROTOLUENE 

HMX 

NITROBENZENE 

RDX 

TETRYL 

Rl?SUlt 

1oou 
100 u 

100 u 

100 u 

100 u 
100 u 

100 u 
100 u 

100 U 

100 u 
100 u 

100 u 

100 u 

100 u 

Units Residential Level Industrial Level 

UGL 
UGL 

UGL 

UGL 

UGL 
UGL 

UGL 
UGL 

UGL 

UGL 

UGL 

UGL 
UGL 

UGL 

SiteID: BI01015S2049 

Sample Date: 06125101 

Field ID: SPLP 

Lab Number: 46838.06 

Analysis Method: SW8330 

Comoound 
1,3,5-TRINITROBENZENE 

1,3-DINITROBENZENE 

2,4,6-TRINITROTOLUENE 
2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-AMINO-4,6-DINITROTOLUENE 
2-NITROTOLUENE 

3-NITROTOLUENE 

4-AMINO-2$DINITROTOLUENE 

4-NITROTOLUENE 

HMX 
NITROBENZENE 

RDX 

TETRYL 

Result Units Residential Level Industrial Level 

100 u UGL 

100 u UGL 

100 u UGL 
100 u UGL 

100 u UGL 

100 u UGL 
100 u UGL 

100 u UGL 

1oou UGL 
100 u UGL 

27 PJ UGL 
100 U UGL 

100 u UGL 

100 u UGL 



SiteID: BI01015S20411 

Sample Date: 06/25/01 

Field ID: SPLP 
Lab Number: 46838.07 

Analysis Method: SW8330 

Comvound 

1,3&TRINITROBENZENE 

1,3-DINITROBENZENE 
2,4,6-TRINITROTOLUENE 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

2-AMINO-4,6-DINlTROTOLUENE 
2-NITROTOLUENE 

3-NITROTOLUENE 

4-AMINO-2,6-DINITROTOLUENE 
4-NITROTOLUENE 

HMX 

NITROBENZENE 
RDX 

TETRYL 

Rt?SrrN Units Residential Level Industrial Level 

100 u UGL 
100 u UGL 

100 u UGL 

100 u UGL 

100 u UGL 

100 u UGL 
1oou UGL 

100 u UGL 

100 u UGL 
100 u UGL 

22.5 PJ UGL 

100 u UGL 

100 u UGL 
100 u UGL 

B (organics) = detected in corresponding method blank 
n (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 = @kg or ppm MGL = mg/L or ppm 

l = lndicaten Result Exceeded Residential Limit ** = Indicates Result Exceeded industrial Limit 



mir ’ .zuvc. ii+ y 53X, 2 ad do/ 7 ‘50 
1915 12th St., EO. Box 2136, Tokdo, OH 436W21%; Voice (419) 24. .75, Fax (419) 321-6259 
Ship To Addles All?+ RXFJVlNG LAB, 1810 N. 12th St., Toledo, OH 43624-1304; Voice (419) 
Sent From 

Chain of CUF’ Ay Record 

WeEm samples delivered 

were proper mntainers used? 
was mntier labeled properly for contents? 
were samples packaged properly for type of mtericd? 0 y’” 0 “0 
was shipping late1 cmpleted properly per Eguhtim? 

(49 CFFZ 17o;etc.) 



SiteID: B101015CONTR Field ID: TCLP 

%nple Date: 09/04/o 1 Lab Number: 47490.01 

Analysis Method: 

Compound 

SW8330 

units Resideniial Level Indusirial Level 

1,3,5-TRINITROBENZENE 
I,3-DINITROBENZENE 

2,4,6-TRINITROTOLUENE 

2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 
2-AMINO-4,6-DINITROTOLUENE 

2-NITROTOLUENE 
3-NITROTOLUENE 
4-AMINO-2,6-DINITROTOLUENE 

4-NITROTOLUENE 
HMX 

NITROBENZENE 

RDX 

TETRYL 

100 U 

100 u 

100 u 

100 u 

100 u 
100 u 

100 u 

100 u 
100 u 

100 u 

100 u 

100 u 

6.19 PJ 
100 u 

UGL 

UGL 
UGL 

UGL 
UGL 

UGL 

UGL 

UGL 
UGL 

UGL 

UGL 

UGL 

UGL 
UGL 

Notes: 
B (organics) = detected in correspondiig method blank 

‘metals) = reported value is greater that instrument detection limit but less reporting limit 
ti = 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 = &L or ppb 
MGKG = mg!kg or ppm MGL = mg!L or ppm 

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



Sample Results for SDG: 47489 

SiteID: BIO1015CONTR 
Sample Date: 09/04/01 

Field ID: SPLP 
Lab Number: 47489.01 

Analysis Method: SW8330 

Compound 

1,3,5TRINITROBENZENE 

I,3-DINITROBENZENE 

2,4,6-TRINITROTOLUENE 

2,4-DINITROTOLUENE 
2,&DINITROTOLUENE 

2-AMINO-4,6-DINITROTOLUENE 

2-NITROTOLUENE 

3-NITROTOLUENE 

4-AMINO-2,&DINITROTOLUENE 

4-NITROTOLUENE 
HMX 

NITROBENZENE 

RDX 
TETRYL 

R.?SUlY (Init.3 Residential Level IndusiriaI Level 

100 u UGL 

100 u UGL 

100 u UGL 
100 u UGL 

100 u UGL 

100 u UGL 
100 u UGL 

100 u UGL 

100 u UGL 

100 u UGL 
100 u UGL 

100 u UGL 
100 u UGL 
100 u UGL 

Notes: 

B (organ&) = 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 
1 = Estimated value; value greater than MDL but below Reporting Limit 
P = Greater than 40% difference detected between the hvo GC columns 
U = Not detected 
UGKG = &kg or ppb UGL = pgiL or ppb 
MGKG = @kg or ppm MGL = mg/L or ppm 

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



‘5,Fax(419)321-6259 f&j -y6y 
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I 
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3 

d 
i 
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I I 
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r-l 

is~fbution: Original plus one accompanies shipment (white and yellow); copy to coordinator field files (pink) Rev. 4/9 3 



NSWC Crane 
Bioremediation Facility 
Revision 0 

Rockeye Toxicity Report 
May 2002 

APPENDIX F 

Explosive Concentration Summary Report for Windrow S-204 



Windrow Number: S204 

Comvound 
Conpection 

Date Sampled DavsOId CrossSection Location Concentration UGKG 
135TNB 05/31101 05/31/01 0 03 1 173 J 

2 LT 476 

3 122 J 

Average Concentration for Cross Section 03 : 257 
135TNB 05/3i/Ol 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 05131/01 0 07 1 231 J 

2 LT 476 

3 LT 600 

Average Concentration for Cross SectionOJ : 402 
135TNB 05/31/01 05/31/01 0 09 1 LT 476 

2 LT 476 

3 LT 476 

- Average Concentration for Cross SectionOp~ 476 
135TNB 05,31/01 05,31,01 0 11 1 LT 476 

2 LT 476 

3 LT 500 

Average Concentration for Cross @ction 11: 484 

A VERA GE CONCENTRATION FOR WINDRO W ON DAY 0 : 422 
Standard Deviation: 130 

Compound 
Comtst;tion 

Date Sampled DavsOId CrossSection Location Concentration UGKG 
135TNB 05/31/01 06/25/O, 25 03 1 LT 500 

2 LT 500 

3 LT 476 

Average Concentration for Cross Section 03 : 492 
135TNB 05,31,01 06/25/O, 25 05 1 LT 476 

2 LT 500 

3 LT 500 

Average Concentration for Cross Secfion 05 : 492 
135TNB 05,31,01 06/25/O, 25 07 1 LT 476 

2 LT 476 

3 LT 500 

Average Concentration for Cross Secd~ 484 
135TNB 05/31/01 06/25/O, 25 09 1 LT 454 

2 LT 454 

3 LT 500 

Average Concentration for Cross Section 09 : 469 
136TNB 05/31/01 06/25/01 25 11 1 LT 500 

2 LT 476 

3 LT 500 

Average Concentration for Cross Section 11~1 492 

A VERAGE CONCENTRATION FOR WINDRO W ON DA Y 2.5 : 486 
Standard Deviation: 17 

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



Windrow Number: S204 

Conwound 
Comtst&m 

Date Sampled DaveOld CrossSection Location Concentration UGKG 
13DNB 05/31/01 05/31101 0 03 1 LT 500 

2 LT 476 

3 LT 500 

Average Concentration for Cross Section 03 : 492 

13DNB 

13DNB 

13DNB 

ISDNB 

06/31,01 05/31101 0 05 1 LT 500 

2 LT 476 

3 LT 500 

Average Concentration for Cross Section 05 : 
05,31,01 05/31101 0 07 1 LT 500 

2 LT 476 

3 LT 500 

Average Concentration for Cross Section 07: 
05/31/01 05/31/01 0 09 1 LT 476 

2 LT 476 

3 LT 476 

Average Concentration for Cross Section 09 : 
05131/01 05/31/01 0 11 1 LT 476 

2 LT 476 

3 LT 500 

Average Concentration for Cross Section 11: 

A VERA GE CONCENTRATION FOR WINDRO W ON DAY 0 : 
Standard Devietion: 

484 

487 
I2 

Compound 
ConwDt~~tiOn 

Date Sampled DavsOld CrossSection Location Concentration UGKG 
13DNB 05/31/01 06/25/O, 25 03 1 LT 500 

13DNB 

13DNB 

13DNB 

13DNB 

2 LT 500 

3 LT 476 

Average Concentration for Cross Section 03 : 492 

05/31/01 06,25/O 1 25 05 1 LT 476 

2 LT 500 

3 LT 500 

Average Concentration for Cross Section 05 : 492 

05/31/01 06/25/01 25 07 1 LT 476 

2 LT 476 

3 LT 500 

Average Concentration for Cross Section 07 : 484 

05/31/01 06/25/O, 25 09 1 LT 454 

2 LT 454 

3 LT 500 

Average Concentration for Cross Section 09 : 469 __ 
05/31/01 06125101 25 11 1 LT 500 

2 LT 476 

3 LT 500 

Averare Concentration for Cross Section I1 : 492 

A VERA GE CONCENTRA TION FOR WINDRO W ON DA Y 25 : 486 
Standard Deviation: 17 

Percent Reduction of 13DNB: 0.27 



Windrow Number: S204 

Comvound 
Cott;tru;tion 

Date Samtded DovsOId CrossSection Location Concentration UGKG 
246TNT 05/31/01 05/31/01 0 03 1 5600 

2 LT 476 

3 5260 

Average Concentration for Cross Section 03 : 

246TNT 05/31/o, 05/31/01 0 05 1 1990 

2 2410 

3 1760 

Average Concentration for Cross Section 05 : 
246TNT 05/31/o, 05/31,01 0 07 1 7940 

2 1410 

3 3310 

Average Concentration for Cross Section 07: 
246TNT 05/31/01 05/31/o, 0 09 1 1170 

2 1490 

3 3000 

Average Concentration for Cross Section 09 : 

246TNT 05/31/o, 05/31/01 0 11 1 3660 

2 1370 

3 2330 

Average Concentration for Cross Section II : 
A VERAGE COkCENTRA TION FOR WINDRO W ON DAY 0 : 

Standard Deviatiom 

3845 

2053 

4220 

1887 

2527 

2906 

Compound 
Conztm$ion 

Date Sampled DavsOId CrossSection Location Concentration UGKG 
246TNT 05/31101 06/25/O, 25 

246TNT 05/31/01 06/25/01 25 

-. 
246TNT 05/31/01 ffi/25/01 25 

246TNT 05/31/01 06/25/01 25 

.-___ 
246TNT 05/31/01 06/25/01 25 

03 1 LT 500 

2 667 

3 LT 476 

Average Concentration for Cross Section 03 : 614 
05 1 LT 476 

2 LT 500 

3 LT 500 

Average Concentration for Cross Section 05 : 492 
07 1 LT 476 

2 LT 476 

3 LT 500 

Average Com~ntration for Cross Section 07: 484 
09 1 LT 454 

2 LT 464 

3 LT 500 

Average Concentration for Cross Section 09 : 469 
11 1 LT 500 

2 LT 476 

3 LT 500 

Average Concpntration for Cross Section II : 492 

A VERAGE CONCENT& TION FOR WINDRO W ON DAY 25 : 510 
Standard Deviation: 100 

Percent Reduction of 246TNT: 82.44 



Windrow Number: S204 

Conwound 
congruection 

Date Sampled DavsOld CrossSection Location Concentration UGKG 
24DNT 

24DNT 

24DNT 

24DNT 

24DNT 

05/31/01 05/31/01 0 03 1 LT 500 

2 LT 476 

3 LT 500 

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

2 LT 476 

3 LT 500 

Average Concentration for Cross Section 05 : 492 
05/31/01 05/31,01 0 07 1 LT 500 

2 LT 476 

3 LT 500 

Average Concentration for Cross Section 07: 492 
05/31/01 05/31,01 0 09 1 LT 476 

2 LT 476 

3 LT 476 

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

2 LT 476 

3 LT 500 

Average Concentration for Cross Section II : 484 
A VERA GE CONCENTRATION FOR WINDRO W ON DA Y 0 : 487 

Standard Deviation: I2 

Compound 
Conspe-tion 

Date Sampled DavsOId CrossSection Location Concentration UGKG 
24DNT 05/31/01 06,25/O, 25 03 1 LT 500 

24DNT 

24DNT 

24DNT 

24DNT 

2 LT 500 

3 LT 476 

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

2 LT 500 

3 LT 500 

Averup Concentration for Cross Section 0.5 : 492 
05/31/01 06/25/01 25 07 1 LT 476 

2 LT 476 

3 LT 500 

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

2 LT 454 

3 LT 500 

Average Concentration for Cross Section 09 : 469 
05/31101 06/25/01 25 11 1 LT 500 

2 LT 476 

3 LT 500 

Average Concentration for Cross Section II : 492 

A VERA GE CONCENTRA TION FOR WINDRO W ON DA Y 25 : 486 
Stmdard Deviation: 17 

Percent Reduction of 24DNT: 0.27 



Wittdrow Number: S204 

Comtwund 
ConsD~ection 

Date Sampled DavsOId CrossSeetion Location Concentration UGKG 
26DNT 05/31101 05/31101 0 03 1 LT 500 

2 LT 476 

3 LT 500 

Average Concen~ation for Cross Section 03 : 492 
26DNT 05/31/01 05/31101 0 05 1 LT 500 

2 LT 476 

3 LT 500 

Average Concentration for Cross Section_05 : 492 ~ 
26DNT 05/31/01 

26DNT 05,31/01 

26DNT 05,31,01 

05/31101 0 07 1 LT 500 

2 LT 476 

3 LT 500 

Average Concxm~ration for Cross Section 07: 
05/31/01 0 09 1 LT 476 

2 LT 476 

3 LT 476 

Average Con&e+ztion for Cross Section 09 : 
05/31/01 0 11 1 LT 476 

2 LT 476 

3 LT 500 

Average Concentration for Cross Section II : 
A VERA GE CONCENTRA TION FOR WINDRO W ON DA Y 0 : 

Standard Deviation: 

c 

& 

* 
487 

12 

Comvound 
ComDtrue?ion 

Date Sampled DavsOId CrossSection Location Concentration UGKG 
26DNT 05/31101 06l25101 25 03 1 LT 500 

26DNT 

26DNT 

26DNT 

26DNT 

2 LT 500 

3 LT 476 

Average Concentration for Cross Section 03 : 492 
05/31/01 @S/25/01 25 05 1 LT 476 

2 LT 500 

3 LT 500 

Average Concentmh for Cross Section 05 : 492 
05/31/01 06/25/O, 25 07 1 LT 476 

2 LT 476 

3 LT 500 

Average Concentration for _Cross Section 07 : 484 
05/31/01 06/25/01 25 09 1 LT 454 

2 LT 464 

3 LT 500 

Averaxe Con~cct~a<ion for Cross Section 0_9 : 469 
05/31/01 06/25/01 25 11 1 LT 500 

2 LT 476 

3 LT 500 

Average Concenz&m for Cross Section II : 492 

A VERi GE CONCENTRA TION FOR WINDRO W ON DA Y 25 : 486 
Stmdurd Deviation: 17 

Percent Reduction of 26DNT: 0.27 



Windrow Number: S204 
Conztru&m 

Compound Date Sampled DavsOId CrossSection Location Concentration UGKG 
2A46DT 05/31/01 05/31/01 0 03 1 362 J 

2 LT 476 

3 416 J 

Average Concentration for Cross Section 03 : 425 
2A46DT 05/31,01 05/31101 0 05 1 204 J 

2 251 J 

3 LT 500 

Average Concentrationfor Cross Section 05 : 318 
2A46DT 05131/01 05/31/01 0 07 1 562 

2 137 J 

3 312 J 

Average Concentration for Cross Section ORAL.... 337 
2A46DT 05/31101 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 J 

2 LT 476 

3 375 J 

Average Concentrationfor Cross Section II : 394 

A VERA GE CONCENTRA TION FOR WZNDRO W ON DA Y 0 : 390 
Standard Deviation: 122 

Con;trrtion 
Compound Date Sampled DavsOId CrossSection Location Concentration UGKG 

2A46DT 05/31/o, 06/25/01 25 03 1 LT 500 

2 LT 500 

3 LT 476 

Average Concentration foK Cross Section 03 : 49.2 
2A46DT 05/31/01 06/26/O, 25 05 1 47.6 J 

2 120 J 

3 45.7 J 

Averagsor Cross Section 05 : 71 
2A46DT 05l3VO1 06/25,01 25 07 1 LT 476 

2 LT 476 

3 LT 500 

Average Concentration for Cross Section 07: 484 
2A46DT 05/31/01 OW25/01 25 09 1 LT 454 

2 LT 454 

3 LT 500 

Average Concentration for Cross Section 09 : 469 
2A46DT 05131/01 06/25/01 25 11 1 LT 500 

2 LT 476 

3 LT 500 

Average Concentration for Cross Section 11 : 492 

A VERA GE CONCENTRATION FOR WINDRO W ON DA Y 25 : 402 
Standard Deviation: 173 

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



Windrow Number: S204 

Compound 
Congrgh 

Date Samtded DavsOld CrossSection Location Concentration UGKG 
2NT 05/31/01 05/31/oi 0 03 1 LT 500 

2 LT 476 

3 LT 600 

Average Concentration for Cross Section 03 : 492 
2NT 06/31/01 05/31/01 0 05 1 LT 500 

2 LT 476 

3 LT 500 

Average Concentration for Cross Section 05 : 
2NT 05/31/01 05/31/01 0 07 1 LT 500 

2 LT 476 

3 LT 500 

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

2 LT 476 

3 LT 476 

Averse Concentration for Cross Section 09 : 
2NT 05/31/01 05/31101 0 Ii 1 LT 476 

2 LT 476 

3 LT 500 

- Average Concentration for Cross Section I1 : 

A VERA GE CONCENTRA TION FOR WINDRO W ON DA Y 0 : 
Standard Deviation: 

2NT 05/31/01 

2NT 05,31,01 

2NT 05/31/01 

2NT 

Average Concentration for Cross Section 03 : 492 
06/25/01 25 05 1 LT 476 

2 LT 500 

3 LT 500 

Average Concentration for Cross Section 05 : 492 
06/25/01 25 07 1 LT 476 

2 LT 476 

3 LT 500 

Average Concentration for Cross Section 07 : 484 
06/25,01 25 09 1 LT 454 

2 LT 454 

3 LT 500 

Average Concentration for Cross Section 09 : 469 - 
05/31/01 06/25/01 25 11 1 LT 500 

2 LT 476 

3 LT 500 

Average Concentration for Cross Section II : 492 

A VERA GE CONCENTRA TION FOR WINDRO W ON DA Y 25 : 486 
Standard Deviation: 17 

Percent Reduction of 2NT: 0.27 

Compound 
Conttru~tion 

Date Sampled DavsOId CrossSection Location Concentration UGKG 
2NT 05/31/01 06/25/01 25 03 1 LT 500 

2 LT 500 

3 LT 476 



Windrow Number: S204 
ConsDtwection 

Conwound Date Sam&d DovsOId CrossSection Location Concentration UGKG 
3NT 05/31101 05/31101 0 03 1 LT 500 

2 LT 476 

3 LT 500 

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

2 LT 476 

3 LT 500 

Average Concentration for Cross Section 05 : 492 
3NT 05l31101 05/31101 0 07 1 LT 500 

2 LT 476 

3 LT 500 

Average Concentration for Cross Section 07 : 492 
3NT 05/31/01 05/31101 0 09 1 LT 476 

2 LT 476 

3 LT 476 

Average Concentration for Cross Section 09 : 476 
3NT 05131/01 05l31101 0 11 1 LT 476 

2 LT 476 

3 LT 500 

Average Concentration for Cross Section 11: 484 

A VERAGE CONCENTRATION FOR WINDRO W ON DA Y 0 : 487 
Standard Deviation: 12 

ConsD~ection 
Comtmund Date Sampled DavsOId 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/o, 06/25/O, 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 07 1 LT 476 

2 LT 476 

3 LT 500 

._pAverage Concentration for Cross Section 07 : 484 
3NT 05/31/01 06,25/O, 25 09 1 LT 454 

2 LT 454 

3 LT 500 

Averape Concentration for Cross Section 09 : 469 
3NT 05/31/01 0612510 1 25 11 1 LT 500 

2 LT 476 

3 LT 500 

_ Average Concentration for Cross Section II : 492 

A VERAGE CONCENTRA TION FOR WINDRO W ON DA Y 25 : 486 
Stclndard Deviation: 17 

Percent Reduction of 3NT: 0.27 



Windrow Number: S204 

Conwound 
ConsDtmeion 

Date Sampled DavsOId CrossSection Location Concentration UGKG 
4A26DT 05/31/01 05/31101 0 03 1 3040 

2 LT 476 

3 2660 

Average Concentration for Cross Section 03 : 2125 
4A26DT 05/31/01 05,31,01 0 05 1 1220 

2 1460 

3 932 

Avera~Concentration for Cross Section 05 : 1211 
4A26DT 

4A26DT 

4A26DT 

05,31/o, 05/31101 0 07 1 4120 

2 ,740 

3 1660 

Average Concentration for Cross Section 07 : 
05/31/01 05/31/01 0 09 1 LT 476 

2 702 

3 1150 

Average Concentration for Cross Section 09 : 
05/31,01 05/31/01 0 11 1 2300 

2 LT 476 

3 1430 

Average Concentration for Cross Section II : 

A VERA GE CONCENTRA TION FOR WINDRO W ON DAY 0 : 
Standard Deviation: 

2573 

776 

1402 

1617 
1070 

Conwound 
ComDtn$ion 

Date Sampled DovsOId CrossSection Location Concentration UGKG 
05/31/o, cw25/01 25 03 1 LT 500 

4A26DT 

4A26DT 

2 LT 500 

3 LT 476 

Average Concentration for Cross Section 03 : 492 
05/31/01 06/25/01 25 05 1 236 J 

2 265 J 

3 176 J 

Average Concentration for Cross Section 05 : 226 
05/31/01 

4A26DT 05/31/01 

06/25/01 25 07 1 167 J 

2 162 J 

3 74.2 J 

Average Concentration for Cross Section 07 : 141 
06/25/01 25 09 1 LT 454 

2 124 J 

3 LT 500 

Average Concentration for Cross Section 09 : 359 
06/25/01 25 11 1 LT 500 

2 LT 476 

3 LT 500 

Average Concentration for Cross Section II : 492 

A VERAGE CONCENTRA TION FOR WINDRO W ON DAY 25 : 342 
Standard Deviation: 168 

Percent Reduction of 4A26DT: 78.85 



Windrow Number: S204 

Comtmund 
Con~~4tion 

Date Sampled DaysOld CrossSection Location Concentration UGKG 
4NT 05/31/01 05/31101 0 03 1 343 J 

2 565 
3 LT 500 

Average Concentration for Cross Section 03 : 469 
4NT 05/31/01 05,31,01 0 05 1 LT 500 

2 LT 476 

3 LT 500 

Averpge Concentration for Cross Section 05 : 492 
4NT 05/31/01 05,31,01 0 07 1 LT 500 

2 LT 476 

3 LT 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 

Averag~Concentratiorr for Cross Section II : 560 

A VERA GE CONCENTRATION FOR WINDRO W ON DA Y 0 : 498 
Standard Deviation: 63 

Compound 
Conit~pm 

Date Sampled DaysOld CrossSection Location Concentration UGKG 
4NT 05131101 06/25/01 25 03 1 LT 500 

2 LT 500 

3 LT 476 

Average Concentrationfor Cross Section 03 : 492 
4NT 05131101 06/25/01 25 05 1 LT 476 

2 LT 500 

3 LT 500 

Average Concentration for Cross Section 05 : 492 
4NT 05/31/01 06/25/O, 25 07 1 LT 476 

2 LT 476 

3 LT 500 

--,~ Average Co_ncentration for Cross SeCtiOn 07: 484 
4NT 05/31/01 06/25/O, 25 09 1 LT 454 

2 LT 454 

3 LT 500 

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

2 LT 476 

3 LT 500 

Average Conce~for Cross Section I1 : 492 

A VERAGE CONCENTRATION FOR WINDRO W ON DA Y 25 : 486 
Standard Deviation: 17 

Percent Reduction of 4NT: 2.41 



Windrow Number: S204 

Comtmmd 
Consppbn 

Date Samtded DavsOId CrossSection Location Concentration UGKG 
HMX 05/31/o, 05/31101 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 05/31101 0 07 1 246000 

2 50300 

3 132000 

Average Concentration for Cross Section 07 : 142767 
HMX 05,31/o, 05/31/01 0 09 1 20300 

2 80200 

3 132000 

Average Concentrat~n~~Cross Section 09 : 77500 
HMX 05/31/01 05/31/01 0 11 1 177000 

2 55300 

3 53900 

Average Concentration for t&s Section II : 95400 

AVERAGE CONCENTRATIONFOR WINDROWONDAY 0: 107308 
Standard Deviation: 75551 

Compound 
Con;t;ection 

Date Samoled DaysOld CrossSection Location Concentration UGKG 
HMX 05i31101 06/25/01 25 03 1 LT 500 

2 6660 

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 

Average Conce$rrn for Cross Section 05 : 4145 
HMX 05/31/01 06/25/01 25 07 1 LT 476 

2 2640 

3 750 

Average Concentration_[or Cross Section 07 : 1289 
HMX 05/31/01 06,25/O, 25 09 1 LT 454 

2 10200 

3 5060 

Average Concentration for Cross Section 09 : 5245 
HMX 05131/01 06/25/01 25 11 1 LT 500 

2 900 

3 3520 

1640 .- Average Concent~n for Cross Section II : 
A VERAGE CONCENTRATION FOR WINDRO W ON DA Y 25 : 3629 

Standcrrd Deviation: 3608 

Percent Reduction of HMX: 96.62 



Windrow Number: S204 

Conwound 
Congrution 

Date Sampled DavsOId CrossSection Location Concentration UGKG 
NB 

NB 

NB 

NB 

NB 

05/31/01 05/31101 0 03 1 LT 500 
2 LT 476 

3 LT 500 

Average Concentration for Cross Section 03 : 
05/31/01 05/31/01 0 05 1 LT 500 

2 LT 476 

3 LT 500 

Average Concentration for Cross Section 05 : 
05/31/01 05/31,01 0 07 1 LT 500 

2 LT 476 

3 LT 500 

Averape Concentration for Cross Section 07 : 
05/31/01 05/31/01 0 09 1 LT 476 

2 LT 476 

3 LT 476 

Average Concentration for Cross @ction 09 : 
05131/01 05/31/01 0 11 1 LT 476 

2 LT 476 

3 LT 500 

Averape Concentration for C~mss Section I1 : 

A VERA GE CONCENTRA TION FOR WINDRO W ON DA Y 0 : 
Standard Deviation: 

492 

492 

484- 
487 

12 

Compound 
Conttm;tion 

Date Samoled DavsOId CrossSection Location Concentration UGKG 
NB 05/31/01 06/25/01 25 03 1 LT 500 

NB 

NB 

NB 

NB 

2 LT 500 

3 LT 476 

Average Concentration for Cross Section 03 :- 
05,31/01 06,25/O, 25 05 1 LT 476 

2 LT 500 

3 LT 500 

Average Concentration for C+s Section OS.:- 
05,31/01 06/25/01 25 07 1 LT 476 

2 LT 476 

3 LT 500 

Average Concentration for Cross Se&m 07: 
05/31/01 06/25/O, 25 09 1 LT 454 

2 LT 454 

3 LT 500 

Average Concentration for Cross Section 09 : ~~~~~~ 
05,31/01 06/25/O, 25 11 1 LT 600 

2 LT 476 
3 LT 500 

Average Concentration for Cross Section I1 : 
A VERAGE CONCENTRATION FOR WINDRO W ON DAY 25 : 

Standard Deviation: 

469- 

-492 
486 

17 

Percent Reduction of NB: 0.27 



Windrow Number: S204 

Commrmd 
Concretion 

Date Sampled DavsOld CrossSection Location Concentration UGKG 
RDX 05/31/o, 05/31/01 0 03 1 31700 

2 2660 

3 43500 

Average Concentration for Cross Section 03 : 26027 
RDX 05/31/o, 05/31101 0 05 1 15100 

2 15100 

3 46600 

Average Concentration for Cross Section 05 : 26333 
RDX 05l3llO1 05,31,01 0 07 1 42900 

2 14100 

3 23200 

RDX 05/31/01 

RDX 05/31/01 

05/31/01 0 09 1 9150 

2 19000 

3 25500 

Average Concentration for Cross Section 09 : I7883 
05/31/01 0 11 1 32800 

2 24200 

3 12400 

Average Concentration for Cross Section II : 23133 

A VERAGE CONCENTRATION FOR WINDRO W ON DA Y 0 : 24022 
Standard Deviation: 13561 

Com.mmd 
Comtst4tion 

Date Sampled DovsOld CrossSection Location Concentration UGKG 
RDX 05/31/01 06125lOl 25 03 1 LT 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 06,26/01 25 07 1 LT 476 

2 LT 476 

3 LT 500 

Concentration Cross Section 07 -.. Average for :..- L __..._. 
RDX 05/31101 06,25/o, 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 

A VERAGE CONCENTRA TION FOR WINDRO W ON DA Y 25 ~: 486 
Standard Deviation: 17 

Percent Reduction of RDX: 97.98 



Windrow Number: S204 

Cotmound 
COltttFU~tiOli 

Date Sampled DavsOId CrossSection Location Concentration UGKG 
TETRYL 05/31101 05/31/o, 0 03 1 LT 500 

2 LT 476 

3 LT 500 

Average Concentration for Cross Section 03 : 492 
TETRYL 05l31101 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 07 1 LT 500 

2 LT 476 

3 LT 500 

Average Concentration for Cross Section 07 : 492 
TETRYL 05,31,01 05/31101 0 09 1 LT 476 

2 LT 476 

3 LT 476 

Average Concentration for Cross Section 09 : 476 
TETRYL 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: I2 

Comvound 
ConsDtruetion 

Date Sam&d DavsOId CrossSection Location Concentration UGKG 
TETRYL 05/31/01 06/25/01 25 03 1 LT 500 

TETRYL 

TETRYL 

TETRYL 

TETRYL 

2 LT 500 

3 LT 476 

Average Concentration for Cross Section 03 : 492 
05,31,01 06/25/01 25 05 1 0.566 J 

2 36.6 J 
3 LT 500 

Average Concentration for Cross Section 05 : 179 
05/31/o, 06/25/O, 25 07 1 LT 476 

2 LT 476 

3 LT 500 

Average Concentration for Cross Section 07 : __ 484 
05/31/01 06/25/01 25 09 1 LT 454 

2 LT 454 

3 LT 500 

~-_.pverage Concentration for Cross Section 09 : 469-L 
05/31/01 06/25/O, 25 11 1 LT 500 

2 LT 476 

3 LT 500 

~-Average Concentration for Cross Section II : 492 ._ 
AVERAGE CONCENTRATION FOR WZNDRO W ON DAY 25 : 423 

Standard Deviation: 16.5 

PercentReduction of TETRYL: 13.12 
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NSWC Crane BioFacih.j Full Scale Operations 

Windrow S204 Average Daily Oxygen 
- 

Windrow Average Daily Oxygen 

. R 

I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 
Windrow Age in Days 



NSWC Crane BioFacility Full Scale Operations 

Windrow S204 Average Daily Temperature 

Windrow Average Daily Temperatures 

04 , , I I I. I. 8 8.. - 8. 8 - 8 r ” ” ’ ” * ’ * * 
12345676 8 10 1, 12 13 14 1.5 16 17 16 18 20 21 22 23 24 25 26 27 28 28 30 31 

Windrow Age in Rws 



Average Daily Windrow Oxygen Summary Report 

1 draw Number 

5204 

Construction Date Date Monitored Age (Days) PRE-Turn (%) POST-Turn (%) 

6/31/01 5/31/01 0 10.70 

6/l/01 1 6.23 10.50 

6/2lOl 2 7.47 9.63 

6,410, 4 7.73 6.63 

6/5/01 5 5.20 9.37 

6/6/01 6 7.13 7.27 

a/7/01 7 5.67 6.17 

6/6lOl a 6.30 6.67 

619101 9 5.30 6.67 

a/, II01 11 5.60 7.07 

6/12/01 12 4.20 9.00 

6/13/O, 13 2.47 2.27 

6/14/O, 14 7.10 5.27 

6/15/01 15 3.37 2.67 

6/16/O, 16 3.60 2.10 

6/16/O, 16 5.10 5.47 

6/19/01 19 5.73 2.10 

6lZOlO1 20 3.33 1.93 

6/21101 21 4.67 1.93 

6/22/01 22 3.77 2.30 

6/23/01 23 3.23 3.50 

All average Oxygen values are expressed as n percent 

Wednesday, January 16,.200.2 Page I of 1 



Average Daily Windrow Temperature Summary Report 
Windrow Number 

5204 

Construction Date Date Monitored Age (Days) PRE-Turn (Deg C) POST-Turn (Deg C) 

5/31/01 5/31/01 0 34.97 

6/l/01 1 54.23 47.10 

6l2lOl 2 61.00 55.13 

6/4/01 4 65.60 59.00 

6/5/01 5 64.30 56.33 

616101 6 65.03 61.70 

6i7lOl 7 66.50 62.63 

6,8/O, 6 67.17 62.53 

6l9lOl 9 67.17 62.73 

6/11101 11 66.63 62.90 

6/12/01 12 66.43 56.67 

6/13/01 13 66.93 62.60 

6/14/01 14 66.30 62.50 

6,15/O, 16 63.67 62.47 

6/16/01 16 64.40 63.90 

6/16/01 16 65.30 61.33 

6/19/01 19 67.07 63.90 

6/20/01 20 67.90 63.07 

6,21/O, 21 64.70 62.67 

6,22/O, 22 63.90 62.00 

6/23/01 23 63.63 64.20 

All average temoeratures are in demees centiwade 

Wednesday, January 16,2002 Page I of I 



Average Daily Windrow WHC Summary Report 

~kdrow Number Consrrucrion Dare Dare Monitored Age (Days) PRE-Turn (%) POST-Turn (%) 

5204 513,101 5/31,01 0 

6/l/01 1 

6WOl 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 I 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: S204 

Ag- 0 

Wit.drow Height: 5 
Windrow Length: 275 
Windrow Width: 18 

Relative Humidity: 85.0% 

Ambient Temperature: 12 

Date Monitored: 5/31/01 

Inspected By: 

Performed By: f JL 

Texture: COARSE Start Time Finish Time 

Time Turned: Pre-Turn: 
Moisture Added: 0 Post-Turn: 8:50 9:lO 

Pre or Post Cross Section Location lfl 2.5 ft 3 ft 

POST A 1 31 30 
2 43 44 
3 30 33 

B 1 29 32 
2 43 49 
3 31 33 

C 1 29 29 
2 40 38 

3 33 33 
D 1 30 31 

2 41 44 
3 30 29 

E 1 28 30 
2 48 43 
3 33 34 

Temperature (C) Oxygen (%) MWHC(%) & 
1 ft 2.5 ft 3 ft 1 ft 2.5ft 3ft 2.5 ft 

6 11 
9 11 

13 16 

9 6 
9 8 

14 14 

12 11 
6 8 

12 10 
12 12 

12 10 

12 16 
13 13 

5 9 

11 11 

Data Entered By: Data Entry Checked By: Date: 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: S204 

AQP 1 
Wit. how Heiaht: 5.5 
Windrow Length: 275 
Windrow Width: 16 

Texture: COARSE 

Time Turned: IO:25 

Moisture Added: 2000 

Relative Humidity: 91 .O% 

Ambient Temoerature: 12 

Date Monitored: 6/l/01 

Inspected By: 

Performed By: JL 1 JL 

Start Time Finish Time 

Pre-Turn: 650 9:14 

Post-Turn: IO:35 II:05 

Pre or Post Cross Section 

PRE A 
Location 
1 
2 

3 

1 
2 

3 

1 
2 

3 

1 

2 

3 
1 

2 

3 
1 

2 

3 
1 

Temperature (Q Oxygen (%) MWHC t%) pH 
1 ft 2.5 ft 3 ft 1 ft 2.5n 3ft Ift 2sft3ft 2.5 ft 

4 

14 

3 
B 

55 45 

45 55 

57 51 

52 49 
64 60 

56 62 

53 49 
52 60 

64 50 

55 51 

43 51 

64 55 

55 49 

65 58 
55 45 

43 42 

48 49 
51 51 

33 53 

52 50 

48 50 
45 42 

52 59 

46 51 
37 43 

47 52 

42 44 

40 50 

53 57 

42 41 

10 
14 

11 

4 
10 

13 

6 
15 

12 

11 

13 

15 

11 

5 
7 

13 

11 
16 

12 

13 

13 
8 

10 

10 
6 

16 

8 

5 

16 

2 

6 

6 
3 

12 

2 
D 7 

15 

6 
E 5 

4 

1 
POST A 11 

9 

14 
B 6 

C 

D 

E 

2 

3 

1 

2 
3 

1 
2 

3 

1 

2 
3 

13 
13 

8 
10 

9 

14 

16 
12 7 

11 

4 

1 

Data Entered By: Date: Data Entry Checked By: Oak: 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: S204 Date Monitored: 6/2/01 

Age: 2 Relative Humidity: 92.0% Inspected By: 
Windrow Height: 5.5 Ambient Temperature: 16 Performed By: JL 1 JL 
Windrow Length: 275 
Windrow Width: 18 

Texture: COARSE 

Time Turned: 8:48 

Moisture Added: 0 

Pre or Post Cross Section 
PRE A 

B 

C 

D 

E 

POST A 

B 

C 

D 

E 

Location 
1 

2 

3 
1 
2 

3 
1 

2 

3 

1 

2 
3 

1 

2 

3 
1 

2 

3 
1 

2 

3 
1 

2 

3 

1 
2 

3 

1 
2 

3 

Temperature (CI 
1 ft 2.5 ft 3ft 

62 
68 81 

61 60 
65 

60 61 

70 66 

53 
67 82 

69 61 
58 

85 57 
58 60 

62 

58 85 

60 58 

52 
57 56 

52 57 

49 
55 56 

55 60 
48 

52 56 

60 62 

50 

56 59 
58 60 

50 
52 59 

57 57 

58 

59 

53 

55 

58 

54 

58 

51 

54 

52 

Start Time Finish Time 
Pre-Turn: 7:42 8:09 
Post-Turn: 8:50 9:13 

Oxvnen P/O- MWHC (%) pH 
1 ft 2sft 3 ft 1 ft 2.5 ft 3 ft 2.5 A 

8 
12 3 

14 7 

12 
16 7 

7 2 

12 
11 3 

10 1 
1 

15 1 

11 2 
17 

12 5 

14 4 
4 

11 5 

11 15 

4 
17 11 

15 9 
9 

18 10 

11 5 

12 

15 12 
11 5 

14 
18 13 

11 7 

3 

3 

7 

1 

3 

2 

1 

4 

8 

9 

Data Entered By: Date: Data Entry Checked By: Date: 

..- 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: s204 

Ae 4 
Winurow Height: 5.5 
Windrow Length: 275 
Windrow Width: 18 

Texture: COARSE 

Time Turned: 8:32 

Moisture Added: 0 

Relative Humidity: 

Ambient Temperature: 

Pre or Post Cross Section Location 
PRE A 1 

2 

3 
B 1 

2 

3 
C 1 

2 

3 
D 1 

2 

3 
E 1 

2 

3 
POST A 1 

2 

3 
B 1 

2 

3 
C 1 

2 
3 

D 1 

2 
3 

E 1 

2 
3 

Temperature (Cl 
1 ft 2.5ft 3ft 

66 81 

64 66 

64 67 
67 64 

68 71 

68 71 

69 63 

67 70 

68 68 

68 61 

64 68 

62 65 

85 57 

57 66 

67 66 

57 59 
55 57 

54 58 
58 60 

57 63 

50 63 
56 60 

60 63 

59 61 
58 63 

60 63 

61 62 

54 62 
57 50 

54 60 

Date Monitored: 6/4/01 

Inspected By: 
Performed By: JL 1 JL 

Start Time Finish Time 
Pre-Turn: 7:49 8:14 

Post-Turn: 8:40 9:02 

Oxygen (x) MWHC (“A) & 
1 ft 2.5ft 3ft 1 ft 2.5 ft 3 ft 2.5 ft 

5 

14 

15 
5 

11 

IO 

3 
13 

7 

1 

10 

14 
1 

18 

14 

7 
13 

13 

6 

13 

10 
4 

10 

8 
4 

12 

9 

5 

15 
13 

15 

15 

7 

10 

7 

4 

16 

3 

6 

3 

11 

14 

10 
7 

7 

8 

10 
4 

14 
6 

1 

1 

1 

1 

1 

7 

7 

5 

3 

4 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: S204 

Age: 5 
Windrow Height: 5.5 
Windrow Length: 275 
Windrow Width: 18 

Relative Humidity: 95.0% 

Ambient Temperature: 17 

Date Monitored: 6/5/O 1 

Inspected By: 

Performed By: JL 1 JL 

Texture: COARSE 

Time Turned: 9:15 

Moisture Added: 2000 

Pre or Post Cross Section Location 

PRE A 1 

2 

3 
B 1 

2 

3 
C 1 

2 

3 

0 1 
2 

3 
E 1 

2 

3 

POST A 1 

2 

3 
B 1 

2 

3 

C 1 

2 

3 
1 

2 

3 
1 

2 

3 

Temperature (C) 
: 2.5ft 3 fl Ifl 

61 
67 

62 

61 
65 

68 

63 

69 

65 
61 

65 

69 

65 
64 

68 

54 
59 

57 

56 

57 

5% 
55 

58 
57 

57 

57 
60 

60 

56 
58 

Start Time Finish Time 
Pre-Turn: 7:45 8:li 

Post-Turn: 9:15 

Oxvaen (%)$ MWHC (%) pH 
2.5ft 3ft 1 ft 2.5 ft 3 ft 2.5 ft 

59 
65 

64 
61 

68 

63 

60 
66 

62 
60 

69 

64 
62 

68 

65 
56 

59 

59 

56 

62 
58 

57 

62 
60 

57 

59 
61 

61 

62 
62 

1 ft 

1 
10 

14 
1 

10 

6 

1 
10 

12 

1 

14 

12 
2 

14 

13 
8 

13 

13 
6 

12 

10 
6 

13 
11 

5 
12 

11 
6 

14 

0 

1 
5 

0 
7 

1 

0 

1 

1 
1 

5 

1 

1 
8 

3 

7 
10 

14 

7 

12 

8 
7 

9 
3 

5 

11 
8 

6 

10 
14 10 



Windrow Number: S204 

Ag-- 6 
Wh.-iow Height: 5.5 
Windrow Length: 275 
Windrow Width: 18 
Texture: COARSE 

Time Turned: 9:14 
Moisture Added: 2000 

Pre or Post Cross Section Location 
PRE A 1 

2 
3 

8 1 

NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Relative Humidity: 93.0% 
Ambient Temperature: 19 

Date Monitored: 6/6/O 1 

Inspected By: 
Performed By: JL 1 JL 

Start Time Finish Time 
Pre-Turn: 7~27 8:09 
Post-Turn: 9:16 9:42 

2 

3 

C 1 

2 

3 

D 1 

2 

3 

E 1 
2 

3 

POST A 1 

2 

3 

B 1 

2 

3 

C 1 

2 

3 
1 

2 

3 

1 

2 
3 

Temperature (C) 
1 ft 2.5 ft 3ft 

55 54 

67 61 

70 63 

55 54 
69 66 

69 65 

70 64 

69 63 

72 62 

64 84 

69 63 

72 66 
69 65 

65 70 

69 67 

55 60 

60 61 

57 63 

59 61 
62 84 

63 63 

59 61 

62 62 

62 63 
59 62 

62 67 

62 66 
61 65 

61 65 
63 61 

Oxvaen f%) MWHC(%) & 
1 n 2.5 ft 3 ft 1 ft 2.5 ft 3 ft 2.5 ft 

3 

16 

12 

4 
15 

10 

11 

13 

13 

3 
15 

7 

IO 

16 

14 
4 

9 

16 

6 
8 

8 

5 

9 

15 
6 

12 

IO 

8 

15 
9 

2 

2 

1 
0.5 

4 

2 

9 

8.4 

6 

2 

5 
8.5 

2 

7 

3 

8.6 

3 

2 

2 
8.9 

2 

6 

6 

2 

5 

3 

8 
6 

11 
6 

Data Entered Ely: Date: Data Entry Checked By: Date: 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: S204 Date Monitored: 8/7/01 

Age: 7 Relative Humidity: 93.0% Inspected By: ‘\ 

Windrow Height: 5.5 Ambient Temperature: 19 Performed By: JL 1 JL 
Windrow Length: 275 
Windrow Width: 18 

Texture: COARSE 

Time Turned: 8:35 

Moisture Added: 0 

Start Time Finish Time 
Pre-Turn: 7:28 753 

Post-Turn: 8~47 9:09 

Pre or Post Cross Section Location 
PRE A 1 

2 

3 

1 
2 

3 

1 

B 

C 

D 

E 

POST A 

B 

C 

2 

3 
1 

2 

3 

1 

2 

3 
1 
2 

3 
1 
2 

3 
1 

2 

3 
1 

2 

3 
1 

2 
3 

D 

E 

Temperature (C) Oxynen (%.) MWHC (%.) p& 
1 ft 2.5 ft 3 ft 1 ft 2.5 ft 3 n 1 fl 2.5 ft 3 ft 2.5 ft 

71 84 3 

72 85 8 
72 88 13 

71 84 5 
73 84 15 
74 88 10 

71 84 11 

71 84 11 

72 67 14 
70 85 3 
84 88 17 

73 87 5 

70 85 2 

70 72 18 

73 87 4 
81 83 2 

83 84 10 

80 84 10 
81 83 2 

83 88 10 

83 85 11 
82 84 2 

83 83 11 

82 84 11 

80 84 3 

81 83 13 
83 85 10 
80 81 4 

83 88 9 

82 83 12 

5 
1 

1 
1 

3 

1 

3 

1 

8 

1 

5 

8 

7 

3 

3 

4 

8 
5 

5 
5 

2 

3 

2 

2 

1 

2 

2 

3 

5 

2 

Data Entered By: DZlt.2: Data Entry Checked By: D&: 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: s204 Date Monitored: 61810 1 

Ag’ 6 Relative Humidity: 75.0% Inspected By: 

Winurow Height: 5.5 Ambient Temperature: 21 Performed By: JL 1 JL 
Windrow Length: 
Windrow Width: 

Texture: COARSE 

Time Turned: 16:40 

Moisture Added: 0 

B 

Pre or Post Cross Section Location 

PRE A 1 

2 
3 

1 

2 

3 

1 
2 

3 

1 

C 

0 

E 

POST A 

B 

C 

2 

3 

1 

2 

3 
1 

2 

3 
1 

2 

3 
1 

2 

3 

1 

2 

3 
1 

2 

3 

D 

E 

70 
62 

68 

68 
72 

72 

66 

73 
69 

70 

64 

73 

68 

70 

73 

62 
64 

63 

62 
61 

63 
60 

64 

63 

60 
62 

63 
55 
61 

66 

84 

65 

67 

64 
71 

67 

70 

67 

64 

65 

66 

65 

65 

64 

64 

63 
64 

62 

60 64 

82 

82 

63 

65 

62 

64 

64 

84 

61 

58 

Temperature (C) Oxygen (%.) MWHC(%) & 
Ift 2.5ft 3ft 1 ft 2.5 fl 3 ft Ift 2.5ft3ft 2.5 ft 

3 

17 3 
14 2 

1 
14 5 

14 4 

2 
12 3 

16 5 

2 

16 1 

12 4 

1 

14 1 

12 1 

2 
15 3 

9 4 

3 
14 7 

10 7 
4 

13 8 

12 6 

8 
14 11 

12 8 

11 
14 12 

14 9 

2 

1 

5 

1 

1 

3 

3 

5 

9 

12 

Start Time Finish Time 

Pm-Turn: 9:48 IO:14 

Post-Turn: 18:41 19:oo 

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: 76.0% Inspected By: 

Windrow Height: 5.5 Ambient Temperature: 16 Performed By: JL 1 JL 
Windrow Length: 275 
Windrow Width: 16 

Texture: COARSE 

Time Turned: 7:50 
Moisture Added: 0 

Pre or Post Cross Section Location 
PRE A 1 

2 
3 

B 1 

2 

3 
C 1 

2 

3 

D 1 

2 

3 

E 1 
2 

3 

POST A 1 
2 

3 
B 1 

2 

3 

C 1 

2 

3 
1 

2 
3 
1 

2 

3 

Temperature (C) Oxygen (%) MWHC(%) & 
1 ft 2.5ft 3 ft 1 ft 2.5 ft 3 ft Ift 2.5ft3ft 2.5 ft 

66 64 
69 64 

71 70 

63 64 
69 66 

73 66 

64 65 

72 63 

72 69 
64 64 

67 64 

72 69 

64 63 

72 67 
72 67 

61 62 

61 61 

54 61 
63 64 

63 65 

59 65 

60 64 
62 61 

63 66 

62 60 

63 66 
64 66 

64 62 

63 65 
65 67 

Start Time Finish Time 
Pre-Turn: 7:12 7~32 

Post-Turn: 7:59 6:16 

2 

15 

14 

2 
13 

11 

2 
11 

12 
1 

15 

12 

1 

14 

14 
3 

10 

16 
1 

9 

13 

2 
11 

15 

1 

9 
11 

3 
11 

3 

2 

1 

1 

1 

1 

2 

1 

1 

1 

7 

10 

5 

11 

4 

11 

5 
5 

3 

10 6 

1 

1 

2 

1 

1 

3 

1 

1 

1 

2 

Data Entered By: Date: Data Entry Checked By: Date: 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: S204 

Agr 11 
Win-#,ow Height: 5 
Windrow Length: 275 
Windrow Width: 18 

Texture: COARSE 

Time Turned: 13:45 

Moisture Added: 2000 

Relative Humidity: 60.0% 

Ambient Temperature: 24 

Date Monitored: 6/I l/O1 

Inspected By: 

Performed By: JL 1 JL 

Start Time Finish Time 

Pre-Turn: 8:41 9:05 

Post-Turn: 13:47 14:07 

Pre or Post Cross Section Location 

PRE A 1 
2 

3 

B 1 

2 

3 
C 1 

2 

3 
D 1 

2 

3 
E 1 

2 

3 
POST A 1 

2 

3 
s 1 

2 

3 
C 1 

2 

3 
D 1 

2 
3 

E 1 

2 
3 

Temperature (C) Oxygen (%) MWHC (“/.) & 
1 rt 2.5ft 3ft 1 ft 2.5ft 3ft 1 ft 2.5 ft 3 ft 2.5 ft 

70 

44 

71 

66 

69 

68 
70 

70 

66 

70 
72 

69 

70 
70 

67 

64 

63 

58 
64 

61 

61 
63 

62 

63 

63 

62 

63 
60 

62 
61 

64 
66 

64 

69 

65 

71 

66 

67 

67 

70 

64 

62 

65 

66 

64 

64 

63 

65 

62 
59 

64 

67 

63 

66 

62 

66 

64 

65 

65 

63 

1 

19 4 

10 1 

14 
2 2 

11 1 
2 

9 1 

16 1 

2 
12 3 

15 1 

3 
15 1 

16 1 
2 

12 4 

14 8 
1 

11 4 

13 10 

2 
9 4 

13 10 

5 

Ii 5 

13 9 
3 

6 4 

15 9 

1 

1 

1 

1 

1 

1 

1 

1 

5 

5 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: 5204 

Aae: 12 

Windrow Height: 5 
Windrow Length: 275 
Windrow Width: 16 

Texture: COARSE 

Time Turned: 15:25 

Moisture Added: 0 

Relative Humidity: 63.0% 

Ambient Temperature: 23 

Date Monitored: 6/12/01 

Inspected By: \ 

Performed By: JL 1 JL 

Start Time Finish Time 
Pre-Turn: 6:42 9:06 
Post-Turn: 1530 15:45 

Pre or Post Cross Section Location 

PRE A 1 

2 

3 

B 1 
2 

3 

c 1 
2 

3 
D 1 

2 

3 

E 1 

2 

3 

POST A 1 

2 

3 

B 1 

2 

3 

c 1 

2 
3 

1 

2 
3 

1 

2 
3 

Temperature (C) Oxvaen (%) MWHC (%) pH 
1 ft 2.5ft 3ft 1 ft 2.5ft 3 ft 1 ft 2.5 ft 3 ft 2.5 ft 

69 
65 67 

70 67 

68 
70 64 

66 64 

70 

70 64 

67 66 
70 

62 64 

68 65 

69 

65 63 

69 64 
56 

54 57 

54 59 

57 
56 59 

58 62 

56 

58 61 
60 61 

57 

57 58 
60 62 

58 

59 60 
60 62 

63 

67 

66 

66 

65 

60 

62 

58 

59 

60 

3 
16 1 

9 1 

4 
4 1 

11 1 

3 

7 1 

10 1 

5 
18 1 

8 1 
6 

2 1 

3 2 
14 

11 8 

13 3 
12 

14 7 

9 2 

16 

10 6 
14 1 

15 

17 9 
8 1 
11 

18 8 

14 2 

1 

1 

1 

2 

1 

5 

10 

5 

4 

5 

Data Entered By: D&E Data Entry Checked By: Date: 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: S204 

Age. 13 

Wit,-.ow Height: 5 
Windrow Length: 275 
Windrow Width: 16 

Texture: MEDIUM 

Time Turned: 13:19 

Moisture Added: 2000 

Relative Humidity: 61 .O% 

Ambient Temperature: 24 

Date Monitored: 6/I 3/01 

Inspected By: 

Performed By: JL 1 JL 

Start Time Finish Time 
Pre-Turn: 7~42 8:07 

Post-Turn: 13:24 13:48 

Oxygen (%) MWHC(%) & 
1 ft 2.5 n 3 ft 1 ft 2.5 ft 3 ft 2.5 ft Pre or Post Cross Section Location 

PRE A 1 
2 

3 

B 1 

2 

3 

C 1 
2 

3 

D 1 

2 

3 
E 1 

2 

3 

POST A 1 
2 

3 
B 1 

2 

3 
c 1 

2 

3 

1 

2 
3 

1 

2 
3 

Temperature (C) 
1 ft 2.5ft 3ft 

64 

71 65 
72 66 

63 

72 67 

73 67 

64 
73 66 

71 64 

64 

72 66 

70 63 

69 
72 65 

71 65 

62 

59 64 

63 64 
62 

64 65 

64 63 

61 

65 64 

62 62 
62 

62 63 

62 63 

62 

62 63 
63 64 

61 

63 

64 

61 

62 

60 

64 

62 

61 

61 

1 
7 

4 

2 
2 

7 

2 
6 

3 

2 

3 

4 

3 
6 

2 

1 

6 

5 
1 

3 

7 

1 

2 

2 
2 

2 

2 

1 

4 
6 

2 

2 

1 

2 

1 

1 

1 

1 

1 

1 

2 

1 

1 

1 

4 

1 

1 
1 

3 
1 

2 

2 

1 

1 

1 

1 

3 

1 

1 

1 

Data Entered By: Date: Data Entry Checked By: Date: 



NSWC CRANE . 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: s204 

Age: 14 
Windrow Height: 4 
Windrow Length: 275 
Windrow Width: 16 

Texture: MEDIUM 

Time Turned: 14:25 

Moisture Added: 0 

Relative Humidity: 75.0%, 

Ambient Temperature: 27 

Date Monitored: 6/14/01 

inspected By: 

Performed By: SAN 1 SAN 

. . 

Start Time Finish Time 

Pre-Turn: 9:45 IO:00 
Post-Turn: 14:25 14:42 

Oxvgen (“&- MWHC(%) & 
1 ft 2.5 ft 3 ft 1 ft 2sft 3ft 2.5 ft Pre or Post Cross Section Location 

PRE A 1 
2 

3 

B 1 

2 

3 

C 1 

2 

3 

D 1 

2 

3 

E 1 
2 

3 

POST A 1 
2 

3 
B 1 

2 

3 

c 1 

2 

3 

1 

2 
3 
1 

2 

3 

Ift 

47 

65 

68 

66 
67 

69 

69 

65 

68 
68 

69 

66 

66 

68 

62 

63 
63 

59 

63 
63 

62 

62 

61 

62 
62 

62 
62 

62 

63 
62 

69 

69 

68 

69 

68 

70 

70 

67 

64 

68 

84 

60 

85 

64 

83 

82 

62 
63 

64 
62 

57 

64 

87 

69 

89 

62 

64 

64 

63 

62 

12 

5 7 

3 10 

5 

10 3 
8 8 

7 

7 5 

9 2 
11 

5 8 

7 6 

5 

6 8 

4 11 

5 
10 6 

14 9 
2 

9 5 

11 6 

4 

9 3 

9 8 
3 

4 1 
8 3 

1 

9 1 
9 2 

9 

8 

10 

6 

10 

4 

1 

2 

1 

1 

Data Entered By: Date: Data Entry Checked By: Date: 



Windrow Number: 5204 

Aae. 15 

Wir,.~.ow Height: 5 
Windrow Length: 275 
Windrow Width: 18 

Texture: MEDIUM 

Time Turned: IO:31 

Moisture Added: 0 

Pre or Post Cross Section Location 

PRE A 1 

2 

3 

B 1 

2 

3 

c 1 

2 

3 

D 1 
2 

3 

E 1 

2 

3 

POST A 1 

NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Relative Humidity: 79.0% 

Ambient Temperature: 27 

Date Monitored: 6/15/01 

Inspected By: 

Performed By: JL 1 JL 

Start Time Finish Time 

Pre-Turn: 8:31 8:53 

Post-Turn: IO:33 IO:50 

Temperature (0 Dxygen (%) MWHC(%) & 
1 fl 2.5ft 3ft 1 ft 2.5ft 3 n Ifl 2.5ft 3ft 2.5 ft 

63 58 1 
64 63 15 

61 62 1 

63 63 1 

71 62 11 

71 66 9 
63 62 1 

68 61 4 

68 63 15 

64 56 1 

61 57 1 

70 61 6 

66 61 2 

67 63 2 

69 63 12 
60 62 1 

61 63 4 

59 62 3 
60 62 4 

63 64 7 

63 65 8 
59 61 5 

64 64 3 

63 64 4 
61 62 2 
62 66 5 

62 64 6 

60 61 1 

64 66 3 
63 64 6 

1 

2 

1 

1 

1 

1 

1 

1 

1 

2 

2 

1 

3 

1 

1 

2 

1 

2 

4 
1 

1 

1 

1 

1 

3 

1 

1 

2 

1 

1 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: S204 

Age: 16 
Windrow Height: 5 
Windrow Length: 275 
Windrow Width: 18 

Texture: MEDIUM 

Time Turned: 7:20 

Moisture Added: 0 

Relative Humidity: 85.0% 

Ambient Temperature: 19 

Date Monitored: 6/i a01 

Inspected By: 

Performed By: JL 1 JL 

Start Time Finish Time 

Pre-Turn: 6:36 8:58 
Post-Turn: 7~35 7:51 

Oxygen 1%) _ MWHC (%) pH 
1 ft 2.5ft 3ft lft 2.5ft3ft 2.5 ft Pre or Post Cross Section Location 

PRE A 1 

2 

3 
0 1 

2 

3 
C 1 

2 

3 

D 1 

2 

3 
E 1 

2 

3 
POST A 1 

Temperature (Cl 
1 ft 2.5 ft 3 ft 

62 60 1 

65 64 2 

68 59 2 
88 63 9 
70 66 11 

69 65 6 
64 60 5 
68 65 3 

67 62 9 

66 61 1 

68 64 3 

68 65 8 

82 59 1 
66 63 8 

66 61 9 

60 80 2 

62 61 1 

64 61 1 
65 80 4 

68 65 2 

88 84 5 

67 65 4 

69 66 2 
66 64 1 

64 61 8 

67 85 1 
68 64 3 
80 60 1 

64 63 4 

65 63 1 

2 

4 

3 

4 

2 

1 

4 

3 

1 

2 

1 

2 

2 
3 

1 
2 

1 
2 

1 

1 

4 

2 

1 

1 

2 

3 

1 

1 

1 

1 

Dala Entered By: Dat-X Data Ently Checked By: Dak: 

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



Windrow Number: S204 

Age: 18 
Wit DW Heiaht: 5 
Windrow Length: 275 
Windrow Width: 18 

Texture: MEDIUM 

Time Turned: 1055 

Moisture Added: 0 

Pre or Post Cross Section Location 

PRE A 1 
2 

3 

B 1 
2 

3 

C 1 

2 

3 
D 1 

2 

3 

E 1 

2 

3 
POST A 1 

2 

3 
B 1 

2 

3 
C 1 

2 
3 

1 

2 

3 
1 

2 
3 

NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Relative Humidity: 69.0% 

Ambient Temoerature: 22 

Date Monitored: 6/18/01 

Inspected By: 
Performed By: JL 1 JL 

Start Time Finish Time 
Pre-Turn: 851 930 

Post-Turn: 1059 11:20 

Temperature (CJ 
In 2.5ft3ft 

Oxygen (%I 
i ft 

MWHC (%) J!.L 
1 n 2sft 3ft 2.5 ft 3 ft 2.5 n 

64 
67 

67 

66 
68 

67 
64 

65 

66 

68 

66 

68 
64 

69 

68 

56 
57 

56 

59 

61 

60 
60 

61 

61 

60 

62 
61 

60 

83 
83 

64 

65 

63 

64 

63 

60 

67 

64 

66 

64 

62 

63 

65 

64 

63 

62 

64 

63 

65 
64 

66 

65 

61 

65 

65 

61 

61 

61 

61 

61 

4 

9 2 

3 1 

5 
11 2 

10 4 

7 
16 12 

4 5 
4 

13 1 

11 3 

7 

9 1 

3 1 
8 

10 2 

6 1 

8 

5 1 

15 5 
11 

4 2 
18 7 
7 

IO 2 
12 4 

7 

2 1 
6 1 

1 

1 

1 

1 

1 

3 

3 

2 

1 

2 

Data Entered By: Date: Data Entry Checked By: Date: 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: S204 

Age: 19 
Windrow Height: 5 
Windrow Length: 275 
Windrow Width: 18 

Texture: MEDIUM 

Time Turned: IO:07 

Moisture Added: 0 

Relative Humidity: 66.0% 

Ambient Temperature: 26 

Date Monitored: 6/19/01 

Inspected By: 
Performed By: JL 1 JL 

Start Time Finish Time 

Pre-Turn: 8:41 9:03 

Post-Turn: IO:20 IO:42 

Pre or Post Cross Section 
PRE A 

B 

D 

E 

POST A 

B 

C 

Location 
1 
2 

3 

1 
2 

3 
1 

2 

3 

1 
2 

3 

1 

2 

3 

1 

2 

3 
1 

2 

3 
1 

2 

3 
1 

2 
3 
1 

2 
3 

Temperature (C) Oxygen (%) MWHC to/.). pH 
1 ft 2.5ft 3ft 1 ft 2.5ft 3 ft 1 ft 2.5ft 3ft 2.5 ft 

65 

68 

67 
64 

66 

65 

66 
69 

68 
67 

69 

69 

68 
71 

70 

63 

67 

65 
62 

63 

63 
63 

66 

67 

64 

65 
65 

67 
68 

66 

66 

69 

69 

67 

87 

68 

67 

67 

67 

65 

66 

61 

80 

65 

66 

60 
61 

63 

68 64 

63 

67 

65 

66 

66 

63 

60 

62 

61 

64 

4 

2 

5 
7 

10 

14 

12 
11 

14 
7 

14 

13 
9 

14 

11 

2 

2 

1 
1 

4 

1 
7 

3 

2 
4 

2 
2 
5 

4 
1 

2 

1 

1 

3 

1 

2 

3 

1 

1 

3 

1 

3 

1 
1 

1 

1 

2 
2 

2 

2 

1 

1 

1 

2 

2 

1 

1 

2 

1 

1 

Data Entered By: D&J Data Entry Checked By: CMtZ?: 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: S204 

Age. 20 

Wil. ow Height: 4.5 
Windrow Length: 275 
Windrow Width: 17 

Texture: MEDIUM 

Time Turned: IO:08 

Moisture Added: 0 

Relative Humidity: 89.0% 

Ambient Temperature: 21 

Date Monitored: 6/20/01 

inspected By: 

Performed By: JL 1 JL 

Start Time Finish Time 
Pre-Turn: 8:00 8:21 

Post-Turn: IO:08 10:30 

Pre or Post Cross Section 
PRE A 

Oxygen (%) 
2.5ft 3ft 

MWHC (%) z 
1 ft 2.5ft 3ft 2.5 ft 

B 

c 

D 

E 

POST A 

B 

C 

D 

E 

Location 
1 
2 

3 

1 
2 

3 

1 

2 

3 
1 

2 
3 

1 

2 
3 

1 

2 

3 
1 

2 
3 

1 

2 
3 

1 

2 

3 

1 

2 
3 

Temperature (C) 
1 ft 2.5 ft 3 ft 

89 63 

71 65 

70 64 
70 68 

71 65 

71 66 
71 68 

72 66 

70 65 
70 86 

72 65 

71 65 

68 64 

71 68 
70 64 

85 61 

67 62 

67 81 
64 60 

66 63 
85 62 

66 61 

88 63 

67 62 
63 59 

64 61 

64 61 

62 58 

65 60 
64 61 

1 ft 

2 

8 
3 

5 
2 

8 
7 

10 

9 

4 

9 

7 
1 

5 
2 

1 

3 

1 

3 

1 
4 

2 

2 

2 
3 

3 

1 

1 

7 
2 

1 
1 

2 

1 

1 

1 

2 

1 

2 
1 

1 

1 

2 

2 

1 

1 

2 
1 

2 
2 

1 

2 

2 

1 

1 

2 

1 

1 

2 

1 

Data Entered By: Date: Data Entry Checked By: Date: 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: S204 Date Monitored: 6/21/01 

Age: 21 Relative Humidity: 94.0% Inspected By: 
Windrow Height: 4.5 Ambient Temperature: 19 Performed By: JL 1 JL 
Windrow Length: 275 
Windrow Width: 16 

Texture: MEDIUM 

Time Turned: 9:51 

Moisture Added: 0 

Pre or Post Cross Section Location 
PRE A 1 

2 

3 

B 1 
2 

3 
C 1 

2 

3 
D 1 

2 
3 

E 1 

2 

3 

POST A 1 

2 
3 

B 1 

2 
3 

C 1 

2 

3 
D 1 

2 
3 

E 1 
2 
3 

Temperature (C) Oxygen (%) MWHC (%) fi 
1 ft 2.5ft 3ft 1 ft 2sft 3ft 1 ft 2.5ft 3ft 2.5 ft 

63 

65 61 

64 62 
67 

69 63 

68 65 

66 
69 63 

68 84 
64 

67 60 

66 82 

67 

69 83 
68 62 

85 

66 81 

66 62 
65 

66 61 

64 59 
62 

65 61 

65 60 

61 

63 61 
64 61 

64 
86 61 

67 83 

60 

68 

61 

87 

60 

64 

60 

58 

59 

80 

Start Time Finish Time 

Pre-Turn: 8:10 8:24 
Post-Turn: 9:54 10:12 

2 

3 

8 
9 

7 

11 

4 
9 

14 

1 

12 

9 
9 

2 
3 

2 

1 

1 
4 

3 

1 
2 

1 

5 

3 

6 
2 

2 
2 

3 

1 

1 

5 

IO 

2 

1 

3 

1 

1 

3 

2 
2 

1 

1 

1 
2 

1 
1 

1 

1 

1 

4 

1 

2 

1 

2 

1 

1 

2 

1 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: S204 Date Monitored: 6122101 

Agw 22 Relative Humidity: 85.0% Inspected By: 

Wir. .ow Height: 4.5 Ambient Temperature: 18 Performed By: JL 1 JL 
Windrow Length: 275 
Windrow Width: 18 
Texture: MEDIUM 

Time Turned: 9:38 

Moisture Added: 0 

Pm or Post Cross Section 
PRE A 

B 

C 

D 

E 

POST A 

B 

C 

Location 
1 
2 

3 

1 

2 

3 
1 

2 

3 
1 

2 
3 

1 

2 

3 

1 

2 
3 
1 

2 

3 

1 

2 
3 

D 1 

2 

3 
E 1 

2 
3 

1 ft 

84 

66 

65 

66 
68 

68 

61 

63 

62 
66 

69 

68 

66 

68 

68 
60 

63 

62 
63 

64 

64 
62 

63 
63 

65 

66 

66 

63 
65 
64 

Temperature (C) 
2.5ft 3ft 

61 

62 

64 

65 

62 
62 

63 

63 

63 
62 

60 
61 

61 

60 

60 

60 

63 
62 

61 
61 

59 

62 

60 

61 

60 

58 

60 

59 

61 

60 

Start Time Finish Time 

Pre-Turn: 7:50 8:ll 

Post-Turn: 9:40 IO:08 

Oxygen (%) MWHC (%) pH 
Ift 2.5 ft 3 ft 1 ft 2.5ft 3ft 2.5 ft 

5 
2 

1 

1 

4 

6 

10 

9 
17 

4 

10 

9 

3 

7 
4 

3 

4 

2 
2 

3 

3 
4 

6 
3 

4 

2 

2 

2 
2 
2 

1 

1 

1 

2 

2 
2 

2 

1 

2 
1 

2 

2 

2 

2 

1 
2 

1 

2 

2 
2 

2 

1 

1 

1 

1 

1 

2 

2 

1 

1 

Data Entered By: Date: Data Entry Checked By: Date: 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: S204 Date Monitored: 6123101 

Age: 23 Relative Humidity: 83.0% Inspected By: 
Windrow Height: 4.5 Ambient Temoerature: 18 Performed By: JL 1 JL 
Windrow Length: 275 
Wlndrow Width: 18 

Texture: MEDIUM Start Time Finish Time 
Pre-Turn: 7:45 8:07 
Post-Turn: 9:23 9:46 

Oxygen (%.) MWHC (%.) & 
1 ft 2.5 ft 3 ft 1 ft 2.5 ft 3 ft 2.5 ft 

Time Turned: 9:22 

Moisture Added: 0 

Pre or Post Cross Section Location 
PRE A 1 

2 

3 
B 1 

2 

3 

C 1 
2 

3 
D 1 

2 

3 

E 1 

2 
3 

POST A 1 

2 

3 
B 1 

2 

3 
C 1 

2 

3 
1 

2 

3 

1 
2 

3 

Temperature (C) 
1 ft 2.5ft 3ft 

82 64 
64 61 

63 62 

69 62 
68 66 

68 65 

66 80 

68 61 

67 62 
65 60 

88 64 

66 62 

62 60 

65 61 

84 60 
64 82 

65 63 

64 61 
67 65 

67 66 

65 64 

66 62 

67 63 
66 63 

64 60 

66 64 
86 63 

63 61 
64 64 

66 65 

4 
6 

3 
8 
4 

3 

4 

4 

6 
1 

7 

3 

3 

9 
7 

3 

3 

2 
6 

4 

4 
7 

5 
2 

8 
4 

9 

3 
8 

2 

1 

1 

2 

2 

2 

2 

3 

4 

3 

2 

2 

2 

2 

2 

1 

3 
3 

1 

10 4 

1 

1 

1 

1 

1 

1 

1 

2 

2 

1 

Data Entered By: Date: Data Entry Checked By: Date: 



NSWC Crane 
Bioremediation Facility 
Revision 0 

Rockeye Toxicity Report 
May 2002 

APPENDIX H 

Borrow Source Analytical Data 



SiteID: RKY-BS-001 Field ID: RKY BS 

Sample Date: 07/12/01 Lab Number: 46987.01 

Analysis Method: 

Compound 
BARIUM 

CADMIUM 

CHROMIUM 

LEAD 

SW6010B 

Rt?SUli 
70.5 

0.2 u 

16.6 

12.7 

Units Reside&z1 Level Indusirial Level 
MGKG 5300 100000 

MGKG 38 850 

MGKG 210 450 

MGKG 400 1000 

Analysis Method: SW8082 

Compound 
PCB 1242 

PCB 1254 

PCB 1260 

Result 
33 u 

33 u 

33 u 

Units Residential Level lndusirial Level 
UGKG 66 340 

UGKG 66 19000 

UGKG 66 340 

Analysis Method: 

Compound 

SW8260B 

Result units Residential Level Industrial Level 
l,l,l-TRICHLOROETHANE 

1,1,2,2-TETRACHLOROETHANE 

1,1,2-TRICHLOROETHANE 

1,l -DICHLOROETHANE 

l,l-DICHLOROETHENE 

1,2-DICHLOROETHANE 

1,2-DICHLOROETHYLENES (CIS & TRANS) 

ACETONE 

CHLOROETHANE 

CHLOROFORM 

MEK I2-BUTANONE 

METHYLENE CHLORlDE 

MIBK I4-METHYL-2-PENTANONE 

TETRACHLOROETHENE 

TOLUENE 

TRANS-1,3-DICHLOROPROPENE 

TRICHLOROETHENE 

VINYL CHLORIDE 

4u UGKG 

4u UGKG 

4u UGKG 

4u UGKG 

4u UGKG 

4u UGKG 

4u UGKG 

4u UGKG 

4u UGKG 

4u UGKG 

4u UGKG 

4u UGKG 

4u UGKG 

4u UGKG 

4u UGKG 

4u UGKG 

4u UGKG 

4u UGKG 

1200000 

600 

650 

500000 

70 

400 

350 

1100000 

30 

7100000 

7800 

770000 

11000 

790000 

250 

5000 

30 

1100 
1500 

1700000 

80 

550 

550 

8800000 

1600000 

530 

18000 

Analysis Method: SW827OC 

Compound 
2,4-DINITROTOLUENE 

2,6-DINITROTOLUENE 

BENZO[A]ANTHRACENE 

BENZO[B]FLUORANTHENE 

RIZSUN 
340 u 

340 u 

340 u 

340 u 

Units Residendal Level Industrial Level 
UGKG 130000 1400000 

UGKG 65000 680000 

UGKG 900 2600 

UGKG 900 2600 

* = Indicates Result Exceeded Residential Limit l * = Indicates Result Exceeded industrial Limit 



SiteID: RKY-BS-00 1 Field ID: RKY BS 

Sample Date: 07/12/01 Lab Number: 46987.01 

Analysis Method: SW827OC 

Comtmnd 

BIS(2-ETHYLHEXYL) PHTHALATE 

CHRY SENE 

DI-N-BUTYL PHTHALATE 

FLUORANTHENE 

N-NITROSODIPHENYLAMINE 

NITROBENZENE 

PHENANTHRENE 

PYRENE 

Rt?SUlt 

340 u 

340 u 

340 u 

340 u 

340 u 

340 u 

340 u 

340 u 

units Residential Level Industrial Level 

UGKG 46000 140000 

UGKG 7000 7000 

UGKG 6500000 68000000 

UGKG 2600000 27000000 

UGKG 130000 390000 

UGKG 18000 94000 

UGKG 100000 100000 

UGKG 100000 100000 

Analysis Method: SW8330 

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-DMITROTOLUENE 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-AMINO-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 94000 
FETN ,:, 

,,,, ,, 
IiDX 

.,. 
:,,‘.::.;~;:,~,,i;,ii;:~~~;;.~i~~~~,~~;.~~:;:i476~~;:i;‘:;i;i;,UGK~ .%” 

,., -., ,. ,., .,,,,, ., ,,.., ,, ,,.,. ), ,,,. 
,,, ,.,I 476 u UGKG 

,:,,i,zr,z ii:,; :‘:~:-::2jd,,*:i:i::-;,::..-;,,:’;:: :‘:itt; :+gIc** ;,: 

4000 17000 

TETRYL 476 U UGKG 650000 6800000 

SiteID: RKYTB071201 

Sample Date: 07/12/01 

Field ID: TRlP BLK 

Lab Number: 46987.02 

Analysis Method: SW8260B 

Compound 

1,l ,l -TRICHLOROETHANE 

1,1,2-TRICHLOROETHANE 

TRANS-1,3-DICHLOROPROPENE 

Result Units Residential Level industrial Level 

SU UGL 

SU UGL 

5u UGL 

l = Indicates Result Exceeded Residential Limit 



NSWC Crane 
Bioremediation Facility 
Revision 0 

Rockeye Toxicity Report 
May 2002 

APPENDIX I 

Explosive Summary Report for the Control Windrow 



Wittdrow Number: CONTROL2 

COntPO und 
Congst&w 

Date Sampled DavsOld CrossSection Location Concentration UGKG 
135TNE 09/10/01 09/04/01 25 ON T LT 476 

Averape Concentration for Cross Section ON: 

AVERAGE CONCENTRATION FOR WINDROW ONDAY 25 : 
Standard Deviation: 

476 

476 

Percent Reduction of 135TNB: Not Applicable; No Day 0 Results 



Windrow Number: CONTROL2 

Cmwound 
Cons&ction 

Date Sam&d DavsOId CrossSection Location Concentration UGKG 
13DNB 06/10/01 09/04/01 25 ON 1 LT 476 

Average Concentration for Cross Section ON: 476 

A VERA GE CONCENTRA TION FOR WINDRO W ON DA Y 25 : 476 
Sundnrd Deviadon: 

Percent Reduction of 13DNB: Not Applicable; No Day 0 Results 



Windrow Number: CONTROL2 

Comtmnd 
COtl~tMectron 

Date Samvled DamOld CrossSection Location Concentration UGKG 
246TNT 08/10101 09/0401 25 ON T LT 476 

Average Concentration for Cross Section ON: 

AVERAGECONCENTRATIONFOR WINDROWONDAY25: 
Standard Deviation: 

476 

476 

Percent Reduction of 246TNT: Not Applicable; No Day 0 Results 



Windrow Number: CONTROL2 

Compound 
Conttruehn 

Date Samtded DavsOld CrossSection Location Concentration UGKG 
24DNT 06/10101 09/04/01 25 ON T LT 476 

Average Concentration for Cross Section ON : 476 

A VERA GE CONCENTRA TION FOR WINDRO W ON DA Y 25 : 476 
Standard Deviation: 

Percent Reduction of 24DNT: Not Applicable: No Day 0 Rest& 



Windrow Number: CONTROL2 

Comtmund 
Con;tru3ion 

Date Samvled DavsOld CrossSection Locatbn Concentration UGKG 
26DNT 08/10101 09/04/01 25 ON T LT 476 

Average Concentrationfor Cross Section ON : 476 

AVERAGE CONCENTRATION FOR WINDRO W ON DAY 25 : 476 
Standard Deviation: 

Percent Reduction of 26DNT: Not Applicable; No Day 0 Results 



Windrow Number: CONTROL2 

Comvound 
Cong~n4&al 

Date Samoled DavsOId CrossSection Location Concentration UGKG 
2A46DT 06110/01 09/04/01 25 ON T LT 476 

Average Concentration for Cross Section ON : 

A VERAGE CONCENTRATION FOR WINDRO W ON DAY 25 : 
Standard Deviation: 

476 

476 

Percent Reduction of 2A46DT: Not Applicable; No Day 0 Results 



Windrow Number: CONTROL2 

Comvound 
Comtst&w 

Date Samled DavsOld CrossSection Location Concentration UGKG 
2NT 08/10/01 09/04/01 25 ON T LT 476 

Average Concentration for Cross Section ON : 

A VERAGE CONCENTRA TION FOR WINDRO W ON DA Y 25 : 
Standard Deviation: 

476 

476 

Percent Reduction of 2NT: Not Applicable: No Day 0 Results 



Windrow Number: CONTROL2 

Comoound 
ConsDtru~tion 

Date Samoled DavsOld CrossSection Location Concentration UGKG 
3NT 06/10/01 09/04/01 25 ON T LT 476 

Average Concentration for Cross Section ON: 476 

AVERAGE CONCENTRATION FOR WINDRO W ON DAY 25 : 476 
Standard Deviation: 

Percent Reduction of 3NT: Not Applicable: No Day 0 Results 



Windrow Number: CONTROL2 
Connstection 

Commwnd Date Sampled DavsOld CrossSection Location Concentration UGKG 
4A26DT 06/10/01 09/04/01 26 ON T LT 476 

Average Concentration fir Cross Section ON : 476 

A VERAGE CONCENTRA TION FOR WINDRO W ON DA Y 25 : 476 
Standard Deviation: 

Percent Reduction of 4A26DT: Not Applicable; No Day 0 Results 



Windrow Number: CONTROL2 
ConuDtru&m 

Comvound Date Sampled DavsOId CrossSection Location Concentration UGKG 
4NT 08/10/01 09/04101 25 ON T LT 476 

Average Concentration for Cross Section ON : 476 

A VERA GE CONCENTRA TION FOR WINDRO W ON DA Y 25 : 476 
Standard Deviadon: 

Percent Reduction of 4NT: Not Applicable; No Day 0 Results 



Windrow Number: CONTROL2 

Comvound 
ConsDtw~tion 

Date SamvIed DavsOId CrossSection Location Concentration UGKG 
HMX 00/10/01 09/04/01 25 ON T 358 J 

Average Concentration for Cross Section ON : 358 

AVERAGE CONCENTRATION FOR WINDRO W ON DAY 2.5 : 358 
Standard Deviation: 

Percent Reduction of HMX: Not Applicable; No Day 0 Results 



Windrow Number: CONTROL2 
Congruection 

Comoound Date Sam&d DavsOId CrossSection Location Concentration UGKG 
NB oaito1ot 09/04~0 1 25 ON T LT 476 

Average Concentration for Cross Section ON : 476 

A VERA GE CONCENTRA TION FOR WINDRO W ON DA Y 25 : 476 
Standard Deviation: 

Percent Reduction of NB: Not Applicable: No Day 0 Results 



Windrow Number: CONTROL2 
Congu&fl 

Comtmnd Date Samtded DavsOId CrossSection Location Concentration UGKG 
RDX 08/10101 09/04/01 25 ON T 1230 

Awrap Concentration for Cross Section ON : 1230 

A VERA GE CONCENTRA TION FOR WZNDRO W ON DA Y 25 : 1230 
Smndard Deviation: 

Percent Reduction of RDX: Not Applicable; No Day 0 Results 



Windrow Number: CONTROL2 

Compound 
Conppm 

Date Samoled DavsOld CrossSection Location Concentration UGKG 
TETRYL 06/10/01 09/LwOl 25 ON T LT 476 

Average Concentration for Cross Section ON: 

A VERAGE CONCENTRATION FOR WINDRO W ON DA Y 25 : 
Standard Deviation: 

476 

476 

Percent Reduction of TETRYL: Not Applicable; No Day 0 Results 

,..-,- _- 
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Bioremediation Facility 
Revision 0 

Rockeye Toxicity Report 
May 2002 

APPENDIX J 

Control Windrow Daily Process Data 



NSWC Crane BioFacLy Full Scale Operations 

Control Windrow Average Daily Oxygen 

Windrow Average Daily Oxygen 

6 

0, ,,111111 # * I I I a I. I I *. I. *. I-. 8 * 
1 2 3 4 5 6 7 9 9 10 1, ,2 13 14 15 16 1, 16 I9 20 2, 22 23 24 25 26 27 28 29 30 31 

Windrow Age in 0ay.s 



NSWC Crane BioFacility Full Scale Operations 

Control Windrow Average Daily Temperature 

Windrow Average Daily Temperatures 

20 

0 

12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 19 19 20 21 22 23 24 25 26 

Windrow Age in Eays 



Average Daily Windrow WHC Summary Report 

‘--~drow Number 

CONTROL2 

Construction Date Date Monitored Age (Days) PRE-Turn (96) POST-Turn (%) 

8/10/01 8/10/01 0 55.40 

8114lOl 4 51.10 

8/16/01 6 58.80 

AN average MWHC values are expressed in percent 

Wednesday, January 16,200.Z Page I of 1 



Average Daily Windrow Oxygen Summary Report 

Windrow Number 

CONTROL2 

Construction Date Date Monitored Age (Days) PRE-Turn (%) POST-Turn (%) 

6110101 6/10/01 0 14.33 

6/11,01 1 6.67 12.63 

6/13/01 3 7.67 7.50 

6/14/O, 4 6.63 6.63 

6,15/O, 5 7.60 4.00 

6/16/01 6 6.67 2.50 

6/17/01 7 1.67 2.67 

6/16,01 6 7.17 11.00 

8/20/01 10 13.63 9.00 

*,21,01 11 5.63 7.11 

6,22/O, 12 9.26 11.26 

6/23/O, 13 4.50 9.61 

6/24/O, 14 4.50 9.00 

8/25/O, 15 6.00 9.33 

6,27/O, 17 7.67 5.17 

6,26,01 16 6.33 16.17 

8/29/O, 19 8.17 2.63 

8/30/O, 20 12.00 11.63 

6/31/01 21 4.33 6.33 

9/z/01 23 7.17 3.33 

All average Oxygen values are expressed as a percent 
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-~ 

,Average Daily-Windrow Temperature Summary Report 
Windrow Number 

rlNTROL2 

Construction Date Date Monitored Age (Days) PRE-Turn (Deg C) POST-Turn (Deg C) 

6/10101 8i10101 0 26.00 

8111101 1 50.33 45.17 

6ll3/01 3 63.17 60.00 

6/14101 4 70.00 54.00 

6/15/01 5 59.00 59.33 

6/16/01 6 64.17 57.50 

6117/01 7 60.63 61.17 

6/16/01 6 63.67 56.33 

a/20/01 10 55.67 51.56 

e/21/01 11 59.00 65.94 

e/22/01 12 55.72 54.11 

6123lOl 13 63.00 55.61 

8/24/01 14 66.17 59.00 

6125101 15 69.00 63.17 

6,27/O, 17 64.63 59.63 

6,26/O, 16 64.63 56.17 

6,29/O, 19 63.17 56.17 

6/30/O, 20 58.17 50.33 

6/31,01 21 64.50 65.00 

9/2/o, 23 53.33 51.50 

AlI averaee temperatures are in degrees centigrade 

Wednesday, January 16,2002 Page I of I 



Windrow Number: 

Agf 0 

Winarow Height: 
Windrow Length: 
Windrow Width: 

Texture: 

Time Turned: 
Moisture Added: 

NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

CONTRO Date Monitored: 8/I o/o1 

Relative Humidity: Inspected By: 

Ambient Temperature: Performed By: 1 PJC 

COARSE Start Time Finish Time 
13:oo Pre-Turn: 
0 Post-Turn: 13:15 1320 

Pre or Post Cross Section Location 

POST A 1 

2 

3 

Temperature (C) Oxygen (%) MWHC (‘z.) DH.. 
1 ft 2sft 3ft 1 ft 2.JR 3ft 1 ft 2sft 3ft 2.5 rt 

23 27 15 12 

30 31 12 17 55.4 
25 32 16 14 

Data Entered By: Date: Data Entry Checked By: Date: 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: CONTRO Date Monitored: 8/11/01 

Age: 1 Relative Humidity: 81 .O% Inspected By: 
Windrow Height: 4 Ambient Temperature: 23 Performed By: PJC 1 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 

Pre or Post Cross Section Location 
PRE A 1 

2 

3 
POST 1 

2 

3 

Temperature (Cl Oxvgen t%) MWHC (“/.) 
1 ft 2.5 ft 3 ft 1 ft 2.5ft 3ft 1 ft 2.5n 3ft 

53 48 14 3 
51 43 13 0 
55 52 17 5 

45 45 14 12 
44 44 13 10 
46 47 15 13 

DH 
2.5 ft 



Windrow Number: 

Agr 3 

Win-row Height: 
Windrow Length: 
Windrow Width: 

Texture: 

Time Turned: 

Moisture Added: 

NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

CONTRO 

6 
25 
16 

COARSE 

9:42 
0 

Date Monitored: 8/I 3101 

Relative Humidity: 62.0% Inspected By: 

Ambient Temperature: 21 Performed By: JL 1 JL 

Start Time Finish Time 

Pre-Turn: 9:16 9:21 

Post-Turn: 9:43 9:4t3 

Temperature (C) 
F’re or Post Cross Section Location 1 ft 2.5ft 3ft 

PRE A 1 61 66 

2 60 66 

3 60 66 

1 59 61 

2 59 60 
3 60 61 

POST 

Oxygen (%) 
- 

MWHC(%) & 
1 ft 2.5ft 3ft 1 ft 2.Jft 3ft 2.5 ft 

12 2 

11 4 
13 4 

9 4 

11 4 

13 4 

Data Entered By: Date: Data Entry Checked By: DZh: 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: CONTRO 

Age: 4 

Windrow Height: 5 
Windrow Length: 25 
Windrow Width: 15 

Texture: COARSE 

Time Turned: 1500 

Moisture Added: 300 

Relative Humidity: 73.0% 

Ambient Temperature: 23 

Date Monitored: 8/14/01 

Inspected By: 

Performed By: JL / JL 

Start Time Finish Time 
Pre-Turn: IO:29 IO:34 

Post-Turn: 15:i 0 If315 

Pre or Post Cross Section Location 
PRE A 1 

2 
3 

POST 1 

2 
3 

Tf3tIIDeratUre (C) 
1 ft 2.5 ft 3 ft 

71 69 
72 69 

71 68 

52 59 
51 56 

53 53 

Oxvaen (%) MWHC(%) & 
Ift 2.5ft 3ft 1 ft 2.5ft 3ft 2.5 ft 

13 3 
IO 2 
11 2 

10 9 
11 IO 
6 7 

51 .I 

Data Entered By: DZdC Data Entry Checked By: 



Windrow Number: 

AQ- 5 
Winurow Height: 
Windrow Length: 
Windrow Width: 
Texture: 

Time Turned: 

Moisture Added: 

NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

CONTRO 

4 
25 
18 

COARSE 

0 

Date Monitored: 8/15/01 

Relative Humidity: 81 .O% Inspected By: 
Ambient Temperature: 19 Performed By: PJC 1 

Start lime Finish Time 

Pre-Turn: 620 8:25 

Post-Turn: 

Temperature [C) Oxvaen (%) MWHC (%) & 

Pre or Post Cross Section Location 1 ft 2.5ft 3ft I ft 2.5 ft 3ft 1 ft 25ft 3ft 2.5 ft 

PRE A 1 59 57 I? 2 

2 54 59 15 2 

3 64 61 9 0 
POST 1 59 59 7 3 

2 59 56 6 2 
3 61 60 4 2 

Data Entered By: Date: Data Entry Checked By: Date: 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: CONTRO 

Age: 6 
Windrow Height: 4.5 
Windrow Length: 25 
Windrow Width: 16 

Texture: COARSE 

Time Turned: II:23 

Moisture Added: 300 

Relative Humidity: 83.0% 

Ambient Temperature: 24 

Date Monitored: 8/16/01 

Inspected By: 
Performed By: JL JL 

Start Time Finish Time 

Pm-Turn: 9:30 9:35 
Post-Turn: II:27 II:32 

Pre or Post Cross Section Location 
PRE A 1 

2 
3 

POST 1 

2 
3 

Temperature (C) 
1 ft 2.5ft 3ft 

67 82 

68 63 
66 59 
59 57 

58 56 
59 56 

OxygenI%) 
1 ft 2.5ft 3 ft 

MWHC@i.-- .pH 
1 ft 2.5ft 3ft 2.5 ft 

9 3 

7 2 
17 2 

4 2 

2 2 
3 2 

58.8 

Data Entered By: Date: Data Entry Checked By: Date: 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: CONTRO 

AQ- 7 

Wir,drow Height: 3.5 
Windrow Length: 25 
Windrow Width: 16 

Texture: COARSE 

Time Turned: 1059 
Moisture Added: 0 

Relative Humidity: 63.0% 

Ambient Temperature: 21 

Date Monitored: 8117101 

Inspected By: 

Performed By: JL 1 JL 

Start Time Finish Time 

Pre-Turn: 9:33 9:3a 
Post-Turn: II :07 11:13 

Pre or Post Cross Section Location 

PRE A 1 

2 
3 

1 

2 
3 

POST 

Temperature (C) Oxvgen ph.- MWHC (%) 
1 ft 2.5 ft 3ft 1n 2.5ft 3n 1 ft 2.5n 3ft 

64 50 3 1 

63 58 2 1 
63 59 2 1 

61 60 4 2 

62 61 3 2 
62 61 3 2 

DH 
2.5 ft 

Data Entered By: Date: Data Entry Checked By: 



Windrow Number: 

Aae: 8 
Windrow Height: 
Windrow Length: 
Windrow Width: 

Texture: 

Time Turned: 
Moisture Added: 

NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

CONTRO 

3.5 
25 
16 
COARSE 

8:36 

0 

Date Monitored: 0/18/01 

Relative Humidity: 91 .O% Inspected By: 

Ambient Temperature: 27 Performed By: JL 1 JL 

Start Time Finish Time 

Pre-Turn: 8:28 8:31 
Post-Turn: 8138 8:43 

Temperature (C) Oxvaen (%) -.MWHC (“A) pH 
Pre or Post Cross Section Location 1 ft 2.5 ft 3 ft 1 ft 2.5ft 3ft 1 ft 2.5 ft 3 ft 2.5 ft 

PRE A 1 88 83 11 2 

2 65 62 13 2 

3 84 62 14 1 

POST 1 55 59 13 5 

2 55 58 15 7 

3 54 57 17 9 

Data Entered By: Dale: Data Entry Checked By: Date: 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: CONTRO 

Age’ 10 

Wir,,cow Height: 4 
Windrow Length: 25 
Windrow Width: 16 

Texture: COARSE 

Time Turned: 

Relative Humidity: 87.0% 

Ambient Temperature: 23 

Date Monitored: S/20/01 

Inspected By: 

Performed By: RAD 1 RAD 

Start Time Finish Time 

Pre-Turn: 

Post-Turn: Moisture Added: 0 

B 

Pre or Post Cross Section Location 
PRE A 1 

2 

3 

1 

2 
3 

1 
2 

3 

1 

2 
3 

1 

C 

POST A 

Temperature (C) 
1 ft 2.5ft 3 ft 

57 
52 

52 

57 
49 

58 

52 

50 

63 

58 
59 

56 

53 

51 
54 

47 

41 

43 

56 
80 

49 
61 

54 
63 

56 
57 

48 
58 

40 

50 

58 

61 

52 

56 

56 

45 

Oxygen (%) MWHC (%) & 
1 ft 2.5 ft 3 ft lft 2.5ft3ft 2.5 ft 

12 7 

17 16 

16 16 

15 9 

18 18 
15 13 

12 10 

16 14 

12 15 

9 4 

9 8 
7 4 

12 7 

13 14 

9 6 

7 IO 
14 13 

10 6 

Data Entered By: Dale: Data Entry Checked By: iMe: 



NSWC CRANE 
.WlNDROW PROCESS DATA - DAILY LOG 

Windrow Number: 

Age: 11 

Windrow Height: 
Windrow Length: 
Windrow Width: 

Texture: 

Time Turned: 
Moisture Added: 

CONTRO 

4 
25 
16 

Relative Humidity: 84.0% 

Ambient Temperature: 24 

Date Monitored: E/21/01 

Inspected By: 

Performed By: RAD 1 RAD 

0 

Pre or Post Cross Section Location 

PRE A 1 

2 

3 

B 1 
2 

3 

c 1 
2 

3 

POST A 1 

2 

3 

B 1 

2 

3 
C 1 

2 

3 

Temperature (0 
1 ft 2.5ft 3ft 

62 57 
61 62 

59 57 

57 57 

62 63 
58 58 

58 57 

62 55 

57 80 
66 67 

68 68 

87 69 

68 67 

66 66 

70 68 
58 80 

59 67 

65 88 

Ift 

2 
7 

10 

7 
1 

a 
10 
10 
11 
4 

7 

9 

4 

9 

8 
16 

5 

5 

Start Time Finish Time 

Pre-Turn: 8:12 8:18 
Post-Turn: 8:50 9:oo 

Oxvaen (%l- MWHCL%) pH 
2.5 ft 3 ft 1 ft 2.5 ft 3 ft 2.5 ft 

8 
2 

2 

9 

2 

9 

9 

11 

7 

6 

6 

9 

Data Entered By: D&Z 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: 3.5 Ambient Temperature: 28 Performed By: RAD 1 RAD 
Windrow Length: 2 
Windrow Width: 17 

Texture: MEDIUM 

Time Turned: 8:00 

Moisture Added: 0 

Pre or Post Cross Section Location 
PRE A 1 

2 

3 

B 1 
2 

3 

C 1 
2 

3 

POST A 1 

2 

3 

B 1 
2 

3 

C 1 
2 

3 

Temperature m 
Ift 2.5ft 3ft 

58 60 

56 58 
49 45 

47 46 
58 58 

56 62 

55 56 

59 58 
60 62 

47 51 
54 56 

54 54 

56 56 

54 54 

53 54 

54 54 
55 56 

59 53 

Start Time Finish Time 

Pre-Turn: 7:lO 7:20 
Post-Turn: 8:20 8:30 

Oxygen (%.) MWHC t%) & 
I ft 2.5 ft 3 ft Ift 2.5ft 3ft - 2.5ft 

10 
14 

12 

14 
15 

9 

9 

14 
7 

15 

9 
6 

11 

12 
10 

12 

9 

13 

4 
10 

8 

6 

8 

4 

12 

5 

13 

12 

14 
11 

4 

15 

4 

11 

14 

14 

Data Entered By: Date: Data Entry Checked By: l%tl?: 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: CONTRO 

Age: 13 
Windrow Height: 4 
Windrow Length: 20 
Windrow Width: 16 

Texture: MEDIUM 

Time Turned: 8:lO 
Moisture Added: 0 

Relative Humidity: 86.0% 

Ambient Temperature: 30 

Date Monitored: 8/23/01 

Inspected By: 

Performed By: RAD 1 RAD 

. . 

Start Time Finish Time 
Pre-Turn: 7:55 8:05 
Post-Turn: 8:25 8:30 

Oxygen (%) MWHC (“/.) & 
2sft 3ft Irt 2.5ft 3ft 2.5 ft Pre or Post Cross Section Location 

PRE A 1 

B 

C 

POST A 

B 

C 

2 

3 

1 
2 

3 

1 

2 

3 
1 

2 

3 

1 
2 

3 
1 

2 

3 

Temperature (C) 
1 ft 2.5ft 3 ft 

59 60 
66 62 

57 58 

59 65 
68 85 

58 58 

67 67 
84 86 

68 67 
52 57 
57 56 

57 55 

55 56 
57 55 

57 58 

58 56 

54 55 

53 55 

Ift 

5 

0 

2 

12 
5 

6 

3 

8 

3 
11 

7 

8 

13 
9 

9 

9 

9 

14 

0 
1 

7 
1 

10 

1 

13 

8 

14 

9 

12 

6 

4 

8 

5 

9 

7 

8 

Data Entered By: D&EL Data Entry Checked By: IMe: 



Windrow Number: 

Ag 14 
Winurow Height: 
Windrow Length: 
Windrow Width: 
Texture: 

Time Turned: 

Moisture Added: 

NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

CONTRO 

4 
20 
16 

MEDIUM 

12:oo 
0 

Relative Humidity: 85.0% 

Ambient Temperature: 32 

Date Monitored: 8/24/01 

Inspected By: 

Performed By: JL 1 JL 

Start Time Finish Time 
Pre-Turn: 9:03 9:08 

Post-Turn: 12:lO 12:14 

Temperature (Cl_ Oxygen (%) 
Pre or Post Cross Section Location 1 ft 2.5 ft 3ft 1 fl 2sft 3ft -- 

PRE A 1 67 64 8 1 

2 67 61 15 0 

3 69 63 3 0 

POST 1 57 62 11 5 

2 56 61 14 7 

3 56 62 10 7 

MWHC (%.) 
1 fl 2.5 ft 3ft 

DH 
2.5 ft 

Data Entered By: hk?: Data Entry Checked By: 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: 

Age: 15 
Windrow Height: 
Windrow Length: 
Windrow Width: 

Texture: 

Time Turned: 
Moisture Added: 

CONTRO 

4 
25 
16 

MEDIUM 
8:00 

0 

Date Monitored: E/25/01 

Relative Humidity: 83.0% Inspected By: 

Ambient Temperature: 31 Performed By: JL : JL 

Start Time Finish Time 
Pre-Turn: 7:35 7:40 

Post-Turn: 8:05 8:08 

Temperature (C) Oxvaen (%) MWHCt%)- pH 
Pre or Post Cross Section Location 1 fl 2.5ft 3 ft 1 ft 2sft 3 ft 1 ft 2.5ft 3ft 2.5 ft 

PRE A 1 67 71 4 2 

2 89 68 12 2 
3 68 71 13 3 

POST 1 64 64 9 7 
2 62 64 11 6 

3 62 83 15 8 

Data Entered By: late: Data Entry Checked By: Date: 



Windrow Number: 

Ag, 17 
Win”row Height: 
Windrow Length: 
Windrow Width: 

Texture: 

Time Turned: 
Moisture Added: 

NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

CONTRO 

4 
25 
16 

MEDIUM 

13:35 

0 

Relative Humidity: 89.0% 

Ambient Temperature: 29 

Date Monitored: 8127101 

Inspected By: 

Performed By: JL 1 JL 

Start Time Finish Time 

Pre-Turn: 1 I:18 II:22 

Post-Turn: 

TemDerature (C) Oxvaen (%I MWHC t%) 
Pre or Post Cross Section Location 1 ft 2.5 ft 3 ft 1 ft 2.5ft 3ft 1 ft 2.5ft 3ft 

PRE A 1 66 67 6 1 

2 63 65 17 2 

3 63 65 15 5 

1 60 61 3 3 

2 81 61 8 2 

3 57 59 11 4 

POST 

pH 
2.5 ft 

Data Entered By: Date: Data Entry Checked By: Date: 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: CONTRO Date Monitored: 8/28/01 

Age: I8 Relative Humidity: 81 .O% inspected By: 

Windrow Height: 4 Ambient Temperature: 35 Performed By: JL 1 JL 
Windrow Length: 25 
Windrow Width: 16 
Texture: MEDIUM Start Time Finish Time 
lime Turned: 14:47 Pre-Turn: 14:13 14:17 

Moisture Added: 0 Post-Turn: 14:48 14:53 

Pre or Post Cross Section Location 

PRE A I 
2 
3 

I 
2 
3 

POST 

Temperature (C) 
1 ft 2.5ft 3ft 

62 62 
68 66 
64 67 

61 61 
61 55 
54 57 

Oxvpen (%.) MWHC i%) & 
1 ft 2.5 ft 3 ft 1 ft 2.5ft 3ft 2.5 ft 

19 2 

7 1 
18 3 

I7 18 
I8 19 

I9 I8 

Data Entered By: Dale: Data Enby Checked By: Date: 

.,~ ,.,. ---- 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: CONTRO 

Agr 19 
Wir,,,ow Height: 4 
Windrow Length: 15 
Windrow Width: 18 

Texture: FINE 

Time Turned: 12:50 

Moisture Added: 0 

Relative Humidity: 83.0% 

Ambient Temperature: 28 

Date Monitored: E/29/01 

Inspected By: 

Performed By: PJC 1 PJC 

Start Time Finish Time 

Pre-Turn: 10:00 IO:05 
Post-Turn: 13:03 13:07 

Pre or Post Cross Section Location 

PRE A 1 

2 

3 
POST 1 

2 

3 

Temperature (C) Oxygen (%.) 
1 ft 2.5 ft 3 ft Ift 2.5ft3ft 

65 63 3 1 
62 65 19 10 

61 63 11 5 
58 56 3 2 
57 57 6 2 

56 55 2 2 

- MWHC (%) 
1 n 2.5 ft 3 ft 

& 
2.5 ft 

Date: Data Entry Checked By: Dk% 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: CONTRO 

Age: 20 

Windrow Height: 4 
Windrow Length: 25 
Windrow Width: 16 

Texture: MEDIUM 

Time Turned: 13:20 

Moisture Added: 0 

Relative Humidity: 60.0% 

Ambient Temperature: 27 

Date Monitored: a/30/01 

Inspected By: 

Performed By: JL 1 JL 

Start Time Finish Time 

Pre-Turn: IO:47 IO:52 
Post-Turn: 13:34 13:39 

Pm or Post Cross Section Location 
PRE A 1 

2 

3 

1 
2 

3 

POST 

Temperature PC) Oxvgen (%) MWHC (%I & 
1 ft 2.5 ft 3ft 1 ft 2.5 ft 3ft 1 ft 2.5A 3ft 2.5 ft 

56 59 19 14 
57 55 9 1 
60 60 18 11 
50 49 14 12 
52 49 12 9 

53 49 13 11 



Windrow Number: 

Agr~ 21 

Wir.,,,ow Height: 
Windrow Length: 
Windrow Width: 

Texture: 

Time Turned: 
Moisture Added: 

NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

CONTRO 

4 
25 
16 

FINE 

0 

Date Monitored: 8/31/01 

Relative Humidity: 95.0% Inspected By: 

Ambient Temperature: 29 Performed By: JL 1 JL 

Start Time Finish Time 
Pre-Turn: 8:12 8:16 
Post-Turn: 9:34 9:39 

i’:e or Post Cross Section Location 

Temperature (C) Oxygen (%) MWHC (%I p& 
1 ft 2.5ft 3ft 1 ft 2.5 ft 3 ft Ift 2.5ft3ft 2.5 ft 

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: 

AQ~: 23 
Windrow Height: 
Windrow Length: 
Windrow Width: 

Texture: 

Time Turned: 
Moisture Added: 

CONTRO 

3.5 
25 
16 
FINE 

7125 

0 

Date Monitored: 912101 

Relative Humidity: 69.0% Inspected By: -. 

Ambient Temperature: 24 Performed By: JL 1 JL 

Start Time Finish Time 

Pre-Turn: 6:50 654 
Post-Turn: 7:37 7142 

Pre or Post Cross Section Location 
Temperature (C) Oxygen P/O) MWHC (%.) J& 

1 n 2.5 ft 3 ft 1 ft 2.5ft 3ft Ift 2.5fl3ft 2.5 ft 

PRE A 1 52 56 11 4 
2 51 54 10 2 
3 52 55 13 3 

POST 1 49 54 4 2 
2 49 53 6 2 

3 50 54 4 2 



I 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 properly gather and evaluate the information submitted. 
Based on my inquiry of the person or persons who manage the 
system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete. I am aware 
that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment 
for knowing violations. 

DIRECTOR, ENVIRONMENTAL PROTECTION DEPARTMENT 
BY DIRECTION OF THE COMMANDER s/s /ia/ 

TITLE DATE 

Enclosure (2) 
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