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COMMENT RESOLUTION ON THE INTERNAL DRAFT 
TOXICITY REPORT 

FOR FULL SCALE OPERATIONS 

Comments by: Chris Freeman, NSWC Crane EfD 

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

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

COMMENT '1: Executive Summary 
(a) p,iJJJ Rewrite the first sentence as follows, “... evaluation, a control 

windrow was formed utilizing non-contaminated soils 1 
chicken manure, and straw and subjected to similar windrow 
composting activities.” 

(b) p Rewrite the first sentence as follows, ‘I... 50% mortality of the 
sample. _I’_ 

(c) @ Rewrite the first sentence as follows, “... sewage sludge may be 
used in. .‘I_ 

(d) B Rewrite the first sentence as follows, “The treated explosives 
sem+w& contaminated soil . ..‘I. 

(e) p. ii 72 Rewrite the last sentence as follows, ‘I... considered acceptable 
for use as a top &sssiag soil or backfill for general land application.” 

RESPONSE 1: 

COMMENT 2: 

RESPONSE 2: 

COMMENT 3: 

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

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

The list has been revised. 

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

COMMENT 4: 

RESPONSE 4: 

COMMENT 5: 

RESPONSE 5: 

COMMENT 6: 

RESPONSE 6: 

COMMENT 7: 

RESPONSE 7: This information has now been included in Appendices D through G 
and referenced throughout the text appropriately. 

COMMENT 6: P § 11 
(a) What Eilce2dire’was followed to collect and ship the composted soil 

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

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

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

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

p l-l 51 .I .2 List the goals and acceptable levels that were to be 
obtained by the Microtox@ Analysis. 

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

p. l-3 51.2 72 Reference the results of the borrow soil analysis and 
include in the report. 

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

p. l-3 §I.2 Add paragraph or section on how S-001 and control 
windrows operated daily (temperature, oxygen, moisture, etc.). 
Include windrow daily sampling forms and explosive analysis 
results. 

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

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

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

RESPONSE 8: 
(a) The sampling procedure is described in the Full-Scale Operational 

Plan (FS-OP), however, a general summary of the procedure followed 
has been added to Section 1.2 

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

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

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

COMMENT 9: p. 2-l 52.2 
(a) There were 15 test vessels used, shouldn’t there be 15 test results in 

the table? Please show the results from the different compost 
concentrations. How many replicates of each sample were tested? 
More explanation is needed here. 

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

(c) Describe exactly how the LC50 was calculated. 

RESPONSE 9: 
(a) In this study, five samples were collected to represent the various 

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

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

(c) The LC50 is calculated using a computer program developed by C.E. 
Stephans (Reference 3, SOPISED1201 Page A-8 of Appendix G of FS- 
QAPP) to compute the point and interval estimate for the earthworms. 
The print-outs are included in Appendix A. 

COMMENT IO: p. 2-2 s2.3 73 Include pH charts and data in the report. 

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

COMMENT 11: p. 2-3 52.3 74 Include temperature charts and data in the report, 

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

COMMENT 12: P § 11 
(a) lnclub~-~otk&r6m chloride testing charts and data in the report. Was 

temperature, pH, etc. monitored for during this test? 
(b) What percent of control organisms must survive for a test to be valid? 

RESPONSE 12: 
(a) Data for the potassium chloride tests (positive controls) including 

temperature and pH monitoring are included in Appendix A of this 
report. This laboratory data has now been summarized and tabulated 
in Appendix H to further clarify the laboratory data. 

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

COMMENT 13: p. 2-4 52.3 n8 In the first sentence, restate the objectives instead of 
referencing. 

RESPONSE 13: The text has been revised. 
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COMMENT 14: p. 2-4 s2.4 What concentration of compost material is acceptable to 
backfill or spread on the ground without having toxic effects? More 
information is needed here. 

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

COMMENT 15: p. 3-1 s3.0 Reference SOP and attach to the report 

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

COMMENT 16: p. 3-1 s3.2 
(a) Please show the results from the different compost concentrations. 

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

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

(c) Describe exactly how the EC50 was calculated. 

RESPONSE 16: 
(a) The results of various test vessels are provided in Appendix A. Five 

concentration levels were tested for each sample. Concentrations of 
O.OO%, 5.625%, 11.25%, 22.5%, and 45.00% of contaminated compost 
were analyzed at both 5 and 15 minutes. A summary table of the light 
output for each concentration and each sample has been included in 
Appendix H. 

(b) The Microtox@ analysis monitors the changes in light output from 
luminescent bacteria as they are subjected to various concentrations of 
treated soil. The bacterial bioluminescence is tied directly to cell 
respiration, and any inhibition of cellular activity (toxicity) results in a 
decreased rate of respiration and a corresponding decrease in the rate 
of luminescence. The more toxic the sample, the greater the percent 
light loss, Mortality is not being monitored in the Microtox@ analysis. 
The validity of the test is monitored using blank ratios and correlation 
coefficients of the linearity of the plot between the light output and the 
concentration, 
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(c) The EC-50 calculation is part of the proprietary Microtox@ analysis. The 
EC50 is calculated using a computer program developed as part of this 
method. Print-outs from the computer program are included in 
Appendix A. 

COMMENT 17: P 5 ll 
(a) Inclub~%e~~d tlank result charts and data in the report. Was 

temperature, pH, etc. monitored for during this test? 
(b) What percent of control organisms must survive for a test to be valid? 

RESPONSE 17: 
(a) Method blank results have been added to the detailed summary results 

provided in Appendix H. The Microtox” analysis was performed 
according to the SOP provided in Appendix G of the FS-QAPP that 
does not require monitoring of pH or temperature during this 15minute 
test. 

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

COMMENT 18: p. 3-3 s3.4 What concentration of compost material is acceptable to 
backfill or spread on the ground without having toxic effects? More 
information is needed here. 

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

COMMENT 19: p. 4-l s4.1 
(a) Break down this section into s4.1 .I Salmonella Analysis and s4.1.2 

Fecal Coliform Analysis (as done in @.I). 
(b) Reference each SOP and attach to the report. 
(c) Remove spelling of “SOP”. 
(d) State the total number of tubes analyzed for each of the tests. 

Salmonella (3x5?); fecal coliform (4x5?) 

RESPONSE 19: 
(a) Section 4.1 has been divided as specified. 
(b) All laboratory SOPS have been included in the FS-QAPP. Procedures 
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specific to the Fecal Coliform and Salmonella analysis are in Appendix 
G of the FS-QAPP. It would be redundant to include the SOPS in this 
report, therefore, a reference to the SOP has been added. 

(c) Text has been revised. 
(d) Section 4.1 .I and 4.1.2 have been revised to include the number of 

samples analyzed. 

COMMENT 20: p. 4-1 54.2 
(a) Please show the results from the different compost concentrations. 

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

(b) What detection limits were used for the salmonella and fecal coliform 
tests. Include the exact data values if available. 

RESPONSE 20: 
(a) The procedure for fecal coliform requires the lab to utilize the greatest 

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

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

COMMENT 21: 

RESPONSE 21: 

COMMENT 22: 

RESPONSE 22: 

p. 4-2 s4.3 71 In the first sentence, restate the procedures instead 
of referencing. 

Section 9 of the FS-QAPP is lengthy and very comprehensive to 
restate in this report. Therefore, only a reference is made. 
However additional information related to the procedures utilized in 
the data verification has been added. 

p. 4-2 54.4 Please include a reason as to why the control windrow 
exhibited a value higher than the acceptable limit. 

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

RESPONSE 23: 

COMMENT 24: 

RESPONSE 24: 

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

p. 5-1 §!%I .I Reference SOP and attach to the report. 

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

p. 5-1 @.I .2 Reference SOP and attach to the report. 

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

COMMENT 25: p. 5-1 55.2 
(a) Define “reporting limit”. Is it the same as a detection limit? 
(b) Reference where the analytical data can be found and attach to the 

report. 
(c) List the total number of samples analyzed 

RESPONSE 25: 
(a) Reporting limit is the lowest concentration that can be reliably achieved 

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

(b) The analytical data is included in Appendix B of this report. A 
reference has been added to the text. 

(c) Text has been revised to include total number of samples for each of 
the leachability results. 



COMMENT 26: p. 5-5 $5.4 State the regulatory limits established. Why are all the 
leachability limits in Table 5-1 N/A? What was the purpose of this 
testing if no limits were set? 

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

COMMENT 27: P § n 
(a) This e%tre %!3dn may have to be rewritten based on the values 

established for toxicity, Microtox, Pathogen, and leaching testing as 
stated in previous comments. 

(b) Rewrite the first sentence as follows, ‘I... bioremediated explosives 
sem+uad contaminated soil _‘I 

RESPONSE 27: 
(a) The conclusions are consistent with the values for all analyses 

performed for the toxicity testing. 
(b) Explosive compound contaminated soil has been kept for consistency 

with other documents issued for this site. 

COMMENT 28: 

RESPONSE 28: 

COMMENT 29: 

p. 6-l 5jS.O 72 What concentration of compost material is 
acceptable to backfill or spread on the ground without having toxic 
effects? More information is needed here -- four pages of text, 
surely cannot be condensed to one sentence. 

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

p. 6-l 56.0 74 Rewrite the last sentence as follows, “Because it the 
- compost does not .:. acceptable for use as backfill or a top 

e soil in approved 
land application locations.” 
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RESPONSE 29: The text has been revised as specified. 

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

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

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

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

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

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

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

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

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

Pathogen analysis was performed based on specifications found in 40 CFR 503.32, 
which state that sewage sludge may be used in land application if it meets established 
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requirements for fecal coliform and salmonella analysis. The compost resulting from 
full-scale biofacility operations is intended to be used for land application, therefore, 
these same standards were applied to the compost. The results of all samples from 
Windrow S-001 met the requirements for use in land application. 

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

The treated explosive compound contaminated soil is suitable for reuse in accordance. 
with 40 CFR 503.32 and does not contain leachable contaminants. In addition, the 
results of the Microtop and earthworm toxicity analysis demonstrate comparability 
between the control windrow and explosive compound contaminated soil. The 
bioremediated explosive compound contaminated soil is no more toxic than non- 
contaminated soil which has been subjected to similar windrow composting activities. 
Therefore, the composted soil should be considered acceptable for use as a top soil or 
backfill for general land application. 
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2A46DT 2-Amino-4,6-dintrotoluene 
4A26DT 4-Amino-2,6-dinitrotoluene 

“C degrees Centigrade 

EC 
EPA 

effective concentration 
U.S. Environmental Protection Agency 

FS-OP 
FS-QAPP 

Full-Scale Operations Plan for Soils Bioremediation Facility 
Full-Scale Quality Assurance Project Plan 

HMX cyclotetremethylenetetranitramine 

KCI potassium chloride 

LC 
LCS 
LCSD 

lethal concentration 
laboratory control sample 
laboratory control sample duplicate 

MFA 
MS 
MSD 
mgh 
mg/L 
MK 
MPN 

Mine Fill A 
matrix spike 
matrix spike duplicate 
milligrams per kilogram 
milligrams per liter 
Morrison Knudsen 
most probable number 

NSWC Naval Surface Warfare Center 

PETN Pentaerythritol tetranitrate 

QAPP 
QC 

Quality Assurance Project Plan 
quality control 

RDX 
RPD 

cyclotrimethylenetrinitramine 
relative percent difference 

SOP 
SWMU 
SPLP 
su 

Standard Operating Procedure 
Solid Waste Management Unit 
Synthetic Precipitation Leaching Procedure 
standard unit 

TNT 
TCLP 

2,4,6-trinitrotoluene 
Toxicity Characteristic Leaching Procedure 

uglL 
w/kg 

micrograms per liter 
micrograms per kilogram 
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1.0 
INTRODUCTION 

1.1 PURPOSE AND OBJECTIVES 

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

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

1 .I .I Earthworm Toxicity 

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

1 .I .2 Microtox@ Analysis 

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

1.1.3 Pathogen Testing and Analysis 

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

1 .I .4 Explosive Leaching Analysis 

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

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

1.2 SAMPLE COLLECTION 

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

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

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

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

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

2.1 TEST METHOD DESCRIPTION 

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

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

2.2 TEST RESULTS 

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

In addition to the compost sample vessels, a positive control and a negative control was 
analyzed to demonstrate that the earthworms for this test reacted similar to other 
earthworms. The positive control utilized KCI as a reference toxicant. The LC-50 for 
KCI was 6,826 mg/L which is comparable to the published guideline of 6,340 mg/L. 
The negative control showed no mortality throughout the 14 day event which is less 
than the 10% mortality rate permitted by the method. 

t; 2-I tAKTHWUKM TUXIc;ITY RESULTS (‘To) 

Cross Cross Cross Cross Cross Sample 
Section Section Section Section Section Average 

3 5 7 9 11 

7-day LC-50 for 34.1 68.3 41.5 28.6 11.5 36.8 
windrow S-001 

7-day LC-50 for 
Control Windrow 

16.5 16.5 

ICday LC-50 for 
windrow S-001 

29.3 61.9 34.9 27.3 11.5 33.0 

ICday LC-50 for 
Control Windrow 

15.2 15.2 

2.3 DATA QUALITY CONTROL 

All data from the earthworm toxicity analysis were verified, and at least 10% of the 
samples were validated by Morrison Knudsen Corporation (MK) personnel’per the 
procedures outlined in Section 9.0 of the FS-QAPP [MK, 1998a]. Data from ~windrow S- 
001 and the control windrow were compared with field and laboratory 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. 
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Data associated with the earthworm toxicity 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 from windrow S-001 were received by the laboratory in good condition (i.e., 
there were no broken containers, and custody seals were intact) and at a recorded 
temperature of 4°C + 2°C. Samples from the control windrow were received at a 
temperature of 125°C. This would not have significantly impacted the earthworm 
analysis which is performed at a temperature range of 20°C to 29°C. 

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

The temperature of the testing vessels was monitored daily during analysis. 
Temperatures did not show major fluctuations on any day of analysis, however 
temperatures usually exceeded the recommended test temperature established for this 
project by the end of the day. The laboratory recommended test temperature is 20°C 2 
2°C with fluctuation not to exceed more than 3°C on any day of analysis. The highest 
temperature level recorded was 27.8”C. Although this temperature exceeded the 
target temperature for this test, it is not believed to have affected the outcome of the 
test since the test temperature for this methodology ranges from 20°C to 29°C [ASTM, 
19951. A detailed summary of the temperatures recorded during the analysis is located 
in Appendix H. 

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

The LCS is a sample prepared in the laboratory, consisting of artificial soil spiked with 
known amounts of target analytes which is processed through the same preparation as 
field samples. In this analysis, potassium chloride (KCI) was used as a reference 
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toxicant., The 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 6,826 mg/L of KCI for both the 7-day and the ICday testing period. 
This value represents the concentration of KCI which results in 50% mortality of the 
earthworms. This value is comparable with published guideline of 6,340 mg/L of KCI, as 
well as previous laboratory data and verifies that the earthworms reacted at similar 
sensitivities as other batches of Eisenia foetida. Temperature and pH monitoring of the 
KCI are provided in Appendix H. The accuracy of this LCS meets established 
acceptance limits for this procedure. 

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

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

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

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

3.1 TEST METHOD DESCRIPTION 

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

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

3.2 TEST RESULTS 

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

3.3 DATA QUALITY CONTROL 

All data from the Microtox@ Toxicity Analysis were verified, and at least 10% of the 
samples were validated by MK personnel per the procedures outlined in Section 9.0 of 
the FS-QAPP [MK, 1998a]. Data from windrow S-001 and the control windrow were 
compared with field and laboratory QC sample data to assess its usability for supporting 
operational decisions. The results of data verification and validation are presented in 
this section. 
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windrow S-001 

Data associated with the MicrotoP toxicity 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 from windrow S-001 were received by the laboratory in good condition (i.e., 
there were no broken containers, and custody seals were intact) and at a recorded 
temperature of 4°C 2 2°C. Samples from the control windrow were received at a 
temperature of 125°C which would not have significantly impacted the Microtox@ 
analysis which is performed at a temperature of 15°C. 

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

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

The quality control performed for the Microtox” analysis has met method requirements 
for completion and acceptable precision for this analysis. The data meets the data 
quality objectives established in Appendix G of the FS-QAPP [MK, 1998a] for this 
project and are therefore, considered usable to support project decisions. 

3.4 SUMMARY 

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

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

4.1 TEST METHOD DESCRIPTION 

4.1.1 SALMONELLA ANALYSIS 

Salmonella analysis was performed according to the Pure Earth Environmental 
Laboratory, Incorporated SOP located in Appendix G of the FS-QAPP. For the 
salmonella analysis, each sample was prepared with three dilution series. Each dilution 
consisted of a series of five replicate tubes for analysis for a total of 15 tubes for each 
sample. Tubes were incubated for 24 hours in a water bath at 350°C after which time 
they were examined for turbidity and/or gas production which would indicate a positive 
result for salmonella. 

4.1.2 FECAL COLIFORM ANALYSIS 

Fecal Coliform analysis was performed according to the Pure Earth Environmental 
Laboratory, Incorporated SOP located in Appendix G of the FS-QAPP. In the fecal 
coliform procedure, four dilutions were performed and a series of five replicate tubes 
were prepared for each dilution for a total of 20 tubes for each sample. Tubes were 
incubated for 24 hours in a water bath at 446°C after which time they were examined 
for turbidity and/or gas production which would indicate a positive result for fecal 
coliform. 

4.2 TEST RESULTS 

None of the tubes analyzed for salmonella or fecal coliform for windrow S-001 had 
turbidity and/or gas production. The results for salmonella analyses were less than 
three MPN per four grams of solid for both windrow S-001 and the control windrow. 
The value of the fecal coliform analyses were less than 1,000 MPN per gram of solid for 
samples from windrow S-001 A positive value of 1,968 MPN per gram of solid was 
obtained from the control windrow using the MPN calculation in the SOP on page A-33b 
of Appendix G of the FS-QAPP. A summary of these results is shown in Table 4-l. 

4.3 DATA QUALITY CONTROL 

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

TABLE 4-1 PATHOGEN ANALYW i 
I Cross Cross Cross Cross Cross Sample 

Section Section Section Section Section Average 
3 5 7 9 11 

Salmonella (MPN per 4 grams Solids) 

Windrow S-001 

Control Windrow 

<3 <3 <3 <3 

c3 

Fecal coliform (MPN per gram Solids) 

<3 c3 

<3 

Windrow S-001 <I ,000 <I ,000 <I ,000 -=I ,000 <I ,000 <I ,000 

Control Windrow 1,968 1,968 

Data associated with the pathogen analysis were verified by reviewing chain-of-custody 
forms, sample preservation records, analytical holding times, requested turnaround 
times, and sample data in comparison to analytical quality assurance objectives. All 
samples from windrow S-001 were received by the laboratory in good condition (i.e., 
there were no broken containers, and custody seals were intact) and at a recorded 
temperature of 4°C + 2°C. Samples from the control windrow were received at a 
temperature of 125°C which would not have significantly impacted the salmonella and 
fecal coliform analysis which is performed at temperatures of 350°C and 445°C 
respectively. 

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

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

4.4 SUMMARY 

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

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

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

5.1 TEST METHOD DESCRIPTION 

5.1.1 Toxicity Charactdristic Le,aching Procedure 

TCLP extraction was performed to simulate leachability of explosive compound 
contamination expected in a sanitary landfill. In this procedure, the composted soil from 
Day Last was extracted with an extraction fluid equal to 20 times the weight of the 
sample. The fluid was acidic, as specified in the laboratory Southwest Laboratories’ 
SOP, provided in Appendix G of the FS-QAPP on page A-41, and represents the 
conditions which would be encountered in a sanitary landfill. Following the rotation of 
the sample and extraction fluid for a period of 18+2 hours in a rotator capable of 30+2 
revolutions per minute, the liquid phase was removed through filtering. This extract was 
analyzed for explosives by EPA Method 8330. 

5.1.2 Synthetic Precipitation Leaching Procedure 

SPLP extraction was performed to simulate leachability of explosive compound 
contamination expected in a natural environment. This procedure used a comparable 
volume of compost from Day Last and extraction fluid. The fluid used, as specified in 
Southwest Laboratories’ SOP provided in Appendix G of the FS-QAPP on page A-41, 
represents the conditions which would be encountered in a natural environment and is 
not as acidic as the TCLP extraction fluid. Following the rotation schedule as described 
for TCLP extraction, the liquid phase of the SPLP extraction was also filtered. This 
subsequent extract was analyzed for explosives by EPA Method 8330. 

5.2 TEST RESULTS 

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

Average Concentration in Concentration of Leachability 
Windrow S-001 Control Windrow Limit 

Day Last 

Compound 

HMX 

RDX 

TNB 

DNB 

TCLP SPLP Total Total TCLPKPLP 
OKW 0.W) (w&d O-wh) (KM-) 

13.0 u 13.0 u 3.72 2;20 u N/A 

14.0 u 14.0 u 11.6 1.20 P N/A 

7.30 u 7.30 u 0.31 u 0.25 U N/A 

4.00 u 4.00 u 0.31 u 0.25 U N/A 

TETRYL 1 10.0 U 1 10.0 U 1 0.81 U 1 0.65 U 1 N/A 

NB 1 7.00 U 1 7.00 U 1 0.32 U 1 0.26 U 1 2,000 

TNT 6.40 U 6.40 U 4.99 0.25 U N/A 

4A26DT 7.00 u 7.00 u 0.31 u 0.25 U N/A 

2A46DT 12.0 u 12.0 u 0.31 u 0.25 U N/A 

26DNT 9.40 u 9.40 u 0.32 U 0.26 U N/A 

24DNT 5.70 u 5.70 u 0.31 u 0.25 U 130 

2NT 1 12.0 U 1 12.0 U 1 0.31 U 1 0.25 U 1 N/A 

4NT 8.00 U 8.00 U 0.31 u 0.25 U N/A 

3NT 7.90 u 7.90 u 0.31 u 0.25 U N/A 

PETN 20.0 u 20.0 u ( 0.31 u ( 0.25 U N/A 
)tes: U = non-detected 

N/A = Not Applicable 
P = greater than 40% deviation between primary and confirmation analysis 

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

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 MK personnel per the procedures outlined in Section 
9.0 of the FS-QAPP (MK. 1998a]. Data was compared with field and laboratory QC 
sample data to assess its usability for supporting operational decisions. The results of 
data verification and validation are presented in this section. 

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

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

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

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

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

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

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

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

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

NSWC Crane 
Bioremediation Facility 
Toxicity Report 5-4 2126199 

-,_-.--. 



5.4 SUMMARY 

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

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

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

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

The cornposting process has demonstrated that the bioremediation technology using 
windrows is a safe and effective treatment alternative for detoxifying soil contaminated 
with explosive compounds. The composted soil, over a period of time, should allow the 
re-establishment of plant and animal populations in land applications. The compost is 
suitable for recycling and reuse in accordance with 40 CFR 503.32. Because the 
compost does not contain leachable contaminants and the compost meets the same 
requirements as sewage sludge, the composted soil should be considered acceptable 
for use as backfill or a top soil in approved land application locations. 
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f 
MJCROTOX, EARTHWORM TO%~Cm AND PATHOGEN TESTING OF 

SOILXOMPOST MM FOR PROJECT #4324-0009-07-35 
(NSWC CRANE BIOFACILITY) c7 

I. SUMMARY 

Si (6) samples of soilkompos mix were received by this labomtoty (ASI) for Microtox and 
Eanhworm toxkity testing. A representak ofeE&samplcwasshippedtoPu.reEartb 
Environmental Lahorato~~, Inc. for pathogen testing For microtox testing, test organisms 
were exposed to four (4) concentrations of elmriate prepared by adding deionized water to 
the soilkompost mix Earthworms were exposed to 6ve (5) wncktrations of the 
soil/compost mix. Exposure concenttations used throughout this report and in all endpoint 
calculations are nominal concentmtio0S as percent &hate for microtox testing or percent 
soil/compost mix for the earthwon~ toxicity testing. Expo~c a~ncctxtd~n~ were 5.63, 
11.25, 22.5 and 45 percent and 6.25, 12.5,2$ 50 and 100 percent for the microtox and 
earthworm~~. Rlzwltsforpathogm~g~rcportrslsspcr~toti~u& 
(dry weight). For salmonella sp. results are reported as per 4 gmm~ total solids (dry weight) 
and for fecal colilbiosolids results are reported as mpn per &ram total solids. Fe results are 
as follows: 

I Sample Ealtbwoml MicrotoxYo PsthogalT~ C’ 

IDX Toxicity (%) 

Bio 1Y14 ConUd 16.5 15.2 45.9 >45 0 I 81.3 I 1.968 I 
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II. ~ODUCTION 

The marine bacterium, Phoro&uu~erim phozphorem was cqoscd to concentrations of 
elutriate of soivcompost mix or the soil/compost mix for 15 minutes and the earthworm 
Eisenia joetidnvas exposed to concentrations of a soil/compost mix for14 days in order to 
pemitamo~auxateandcompiete~ ofits ezhrmmmtsl impact. la addition, the 
density of fecal coliform and Salmonella bacteria in the soil/compost mix was also determined. 
Test organisms used for testing were chosen on the basis of their ecological importance. The 
objectives of the tesf were: 

1) To determine if acute exposure to concentrations of eluuiate or soiVcompost 
mix would advaaely affcd Photobactedwn phasphoreum or .?%eniafoeti&. 

2) If appropriate, provide ao estimate of the five (5) and 15 minute EC, for 
Photobac?erium pboqhorem and sevm (7) and 14-day LC% for Eisenia 
jwrida. 

3) To coofum if pathogenic bacteria were k&d during the compost process. 

For the purpose of calculating or estimating an E& or LC, a reduction in light levels or 
mortalitywould serve as the requisite end point. For the purpose of co-g that 
pathogenic bactuia were killed during the compost process, the density of fecal coliform and 
salmonella bacteria would serve as the requisite end point. 

m. TEST ADh5lNISTRATJON 

A Sponsor 

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

B. Testing Facility 

B_iplpgy 
Aqua survey, Inc. 
499 Point Breezs Road 
Remington, NJ 08822 

Pathoaen 
Pure Earth Environmental Laboratory. Inc. 
7184 Worth Park Drive 
P-ken, New Jersey 08 110 

2 
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C. Dates of Experiment 

i . . 3 

8 
wi 499 Point Breeze Rood l Remington. New Jersey 08822 . Telephone (908) 786-8700 FAX (908) 708-9165 

SamDle Q&ction Da= ?&h om 
Bio 12(14-5001-3 5/l 1198 S/24/98 WlG98 s/13/98 c. .‘I 
Bio 12/14-5001-5 5/l 1198 S/24/98 S/l 3198 S/13/98 
Bio 12/14-5001-7 S/l l/98 524/98 S/13/98 s/13/98 
Bio 12/14-5001-9 5/l l/98 5R4l98 5113198 s/13/98 
Bio 12/14-5001-11 5/l 1198 5l24i98 S/13/98 S/13/98 
Bio 12/14 Control SROl98 S/24/98 5Lw98 5i21l98 

D. Study Participants 

Thomas Dolce 
Amy Novotny 
Robert Fristrom 
G. Stephen Hombergn 
Michelle Thomas 
York Terrell 

Iv. TEST AND CONTROL SUBSTANCES 

A Test Substance 

~eJoiVcompostmbusedinthistestwasreceivedbyAquaSlweyonMay11,and 
May 20,1998. Samples uwe received in coolers containing ice. The temperature of 
the environment in the cooler was 6'C, and 12.5”C. mapcctkly. Two containers, 
a ant-gallon steel can and an eight-ounce glass jar, were received from each location. 
An additional sample, an eight-ounce jar, from each sampling location was shipped 
to Pure Earth Environmental Laboratory, Inc. for pathogen testing. The one-gallon 
and eight-ounce samples received by this laboratory (ASI) were wed for the 
earthwotm and mimtox testing rmpectively. The samples were identified as follows 
and assigned the following AS1 sample numbers: 

Sm ,tsI !hllDk D # 
Bio 12/14-5001-3 80885 
Bio 1204-5001-5 80886 
Bio 12114-5001-7 80887 
Bio 12/14-5001-g 80888 
Bio 12/14-5001-11 80889 
Bio 12/l 4 Control 81036 

- ,  
--.-“--_~. 

. . - .  



f AQUfl SURVEY, INC. 

3 

B. control Substance(s) 

Neeative ContrQj 
Microtox: Diiuent Control 
Earthwolm: Control soil 

V. 

C. Reference Toxicant 

Earthworm: Potassium Chloride (ICCl) 

h4ATERW.S AND +THODS 

A Test System 

The Microtox test system utiks the marine bacterinm, Photobocrerimn 
phosphoreum. These organisms were obtained from hur Entiomnental, F.O.B., 
Carlshad, California USA 

The earthworms utilized in these tests were adult Eisenia foetic obtained from 
Carolina Biological Supply Company, Burhngton, North Carolina 272 15-3398. 

B. Source of Diluent/Control Soil 

Microtox diluent is a 2% NaCl solution, used for diluting the samples and reagent. 
All Mcrotox dilucm was obtained Tom 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 0s by weight 10% 
(approximately 2.5 mm screened) sphagnum peat moss, 20% colloidal Raolinite Clay, 
and 70% grade 70 silica sand. 

C. Acclimation Procedure 

The h4icrotox Reagent (organisms) is a kaae-dried culture of a specially developed 
stnin of the marine bacterium, Phofo&rcferium pi~osphoreym One vial of reagent 
cor~tains roughly one hundred million teat organisms. Organisms were reconstituted 
in one mL of diluem and placed in the reagent well with the temperature mainmined 
at 5 o C. The sensitivity of the reagent remains essentially unchanged for l-2 hours 
after reconstitution at this temperature. A 10 ML volume of organisms was 
nansferred to each test cuvettes via a pipette and acclimated to Mkrotox dihrent and 
test temperature (15 OC) for 15 minutes prior to test initiation. 
Barthworms were a&mated to teat conditions (i.e. temperature and control soil) for 
a minimum of tive days prior to testing. 

. . 
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D. Diet 

E fbetiab was fed Magic Wet-m Food@ during holding, and were not fed throughout 
the duration of testing. 

E. Apparatus and Test Conditions 

The Mkrotox Toxicddry Test was conducted using a Model 500 Microtox Unit. 
ot-ghsm were exposed in 2.5 mL cuvettes wntaining 1 rnL of test solution and the 
test temperature was IS’C. 

The Earthworm Toxicity Test was conducted in onequart canning jars with scre+ 
top lids with 1116 inch diameter holes for air. The test was conducted under 
continuous illumination, The test tempemture was 2w’C. 

F. Preparation of Test Solution and Concemmtions 

The elukiate used for Microtox testing was prepared by,addi.ng 50 grams dry weight 
ofteat soil/wmpost mix to 500 mL of deionized wata. Test samples were agitated 
for 48 hours at 2Ok2’C in total darkness. After agitation was complete, the 
suspension was poured into cemrifbge bottles and cemrifuged at approximately 4200 
tpm for approximately 20 minutes. The elutxiate fraction was decanted and used to 
prepare the test solutions. 

Test solution was prepared by adding appropriate vohtmes of elutriate to Microtox 
dhnt in test cuvettes. Test concentrations were 5.63, 11.25,22.5, and 45.00% 

The wncennations for the Earthworm Toxicity teat were prepared by determining the 
moisture tktions and water holdiig capacity ofthe soil/compost mix as well as the 
wntrokii.htent soil (e.g. art&A soil). Appropriate amounts of test soil were added 
to art&% soil to prepare 700 grants of a geometric series of test soil wncentrations 
(e.g., 6.25, 12.5,25.0, 50.0, and lOO.O?~ dry weight.) An arrikia.l soil (only) control 
was also prepared. All test concentrations as well as controls were homogenized 
using a blender. After homogenization, 200 grams (dry weight) of each control and 
test wncermalion ws 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 test were based on accepted methodologies (l-4). 
Observation for tight output (bioluminescence ) of the Microtox organkki were made 
at five and fitken minutes after test initiation. The test was initiated when the test 
organkms were challenged with each of four test wncentrations plus diluent WU~TO~. 

. I  
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Observation of earthworm survival was made on days seven and foutteen after test 
initiation. The pH of the soil was measured at test initiation on day 0 and upon test 
termination, on day 14 in test concentrations in which organ&s survived. 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 organkms were placed into each 
of three replicates for each of tie concentmtions of a reference torkutt (KCI) to 
determine the sensitivity of the test organisms. 

H. EC, and LCS Calculations 

The Microtox system is most tiequattly used to find the &ective concentration 
(EC& of a sample at which the light output of the reagent is reduced by a specikd 
percentage (i.e., the ECra is the c&a concentmtion of a sample causing 8 50% 
decrease in the Mkrotox Reagent light output under d&ted conditions of exposure 
time). A computer program supplied by Mkrobics corporation (Axur Environmental) 
was used to compute point and imer+al (t-e., confidence interval) estimate of the EC, 
(see Appendix One). 

A computer program developed by C.E. Stephans and ASTM was used to compute 
point and interval (wmidence) estimate of the LC, for earthworms. The program 
requires the following data: the concentration of the test substance; the number of 
organisms exposed; and the number of organisms that died (see Appendix Two). In 
this test, the LC, is the concentration of test substance, calculated 6om 
experimentallyderived mortality that is lethal to SO?h of the test population during 
continuous exposure over a specified period of time. 

VI. Test Results 

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

VII. Test Validity 

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

A Mean survival for the earthworm controls was z 90?/. 

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

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

Earthworms were observed for mortality at days seven and fourteen. A dose response was 
observed for mortality for ail test samples with the aception of sample number Bio 121% 
5001-11. ARerfbutteen days, 100, 0,87,43, and 1000/o mortality was obsaved in the 6.25, 
125.25, 50, and loo?/0 test concumati ens, respectively. No exphaation is provided for this 
dose reapome. The pH of soil samples meawedattestinhiationandatdayfounearnmged 
8om 4.8 to 8.7. These values are considered to he accqtahle for these organisms (1) and are 
notlikeJytohavecausedanyadverseeffeus. Thetempmme of the test room was recorded 
continuously (hourly) fix the duration of the test. On seveml occasions the tunpemture rose 
above the test temperature of 2w’C, with the axtmme being 27.8-C. Although this 
VmpaaMc ace&d the target temperature for this t* it is not believed to have sffected 
the outcome ofthe test Since the recommended test mmpemmm for Ei.rert& foetida ranges 
tiom 20-29°C (2). 

.lX. References 

1. 

2. 

3. 

4. 

5. 

6. 

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

American Society for Testing and Materials (ASTM). &uual Book pf 
-Standards. Volume 11.04 “Pesticides, Resource Recovery, (1 
Hazardous Substances and Oil Spti Responses, Waste Disposal, Biological 
EfTects. Standard Guide for Conducting a Laboratory Soil Toxicity Test with 
Lumbricoid Earthworm, Eisenia fmdda 

United States Environmental Protection Agency. Federal Register, 40 CFR 
Part 503.32. 

Microtox Manual. A Toxicity Testing Handbook. 1992. Microbics 
Corporation (Arur Environmental), 2232 Rutherford Road, Carlsbad, CA 
92008-8883. 

Stephan, DE. 1977. Method for Calculating an LCrt,. In: F.L. Mayer and I. 
L. Hamebnk Eds., Aauatic Toticoled E aluatinn, Spec. Tech. 
Publ. No. 634, American Society for Testing and Atcrials, Philadelphia, 
Pennsylvania, pp. 65-84. 



f?QUR SURVE’f, INC. 

Results of Toxicity Testing with Eiseniajbetidu 

All tests were stocked with 3 replicates per cmccnlm!ion, 10 organisms per replicate. 

Table 2: Standard Reference Toxicant Test Results: E foeail 
Initial/Final pH: 4.615.0 

Sample # 80890 l-day Total M-day Total 
Concentration KC1 Live Count Live count 

Control 30 30 

1250 ppm 30 30 

2500 ppm 30 29 

5000 ppm 29 29 

10000 ppm 0 0 

20000 ppm 0 0 

LG4 6826.02% 6826.02 % 

Table 3: Results of Toxicity Tutine with E foeiidu, Sample # 80885 

Concentration InitialpH FiipH ‘I-day Total M-day Total 
Live Count Live Count 

16.25 % I 4.9 I 6.6 I 30 I 30 I 

1 12.5 % 1 4.9 1 6.8 ( 28 1 27 1 

125% 1 5.4 1 7.2 1 29 1 29 1 

I 50% I 6.9 1 8.4 1 3 1 0 1 

I 100% 1 8.3 1 - 1 0 1 0 1 
LGO - 34.09% 29.25 % 

3 cui 8 
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*pH not recorded 

Table 8: Results of Toxicity Testing with E foaido, Sample # 81036 

Concentration Initial pH Fii pH l-day Total M-day Total 
Live Count Lii Count 

Control 5.9 5.5 29 29 

6.25 % 5.8 5.8 30 29 

I 12.5 % I 6.1 1 8.1 1 24 1 22 

25% 1 6.1 1 - 1 3 1 3 

50 % 6.4 0 0 

100% 7.5 0 0 

WrJ 16.48 % 15.24 % 

f?Oufl SUl%‘Ei’, INC. 
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Results of Microtox Testing with Photobacterium phosphorem 

Table 9: Results of Microtox Testing 

Samplc 5 Minute EC, 15 h&ute EC, 

80885 52.85 % 52.49 % 

80886 40.31 % 46.48% 

80881 31.53 % 31.55 % 

80888 20.86% 19.56 % 

180889 I 34.31 % I 38.80% 

81036 I 45.87% I >45% 

. . 
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Raw Data: Microtox Testing 
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SA&PE ECEMXG FORM 
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n 
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Microtox Dam She: 

Osmotic 
Adjustme 
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!es J - 

No - 

es J - 

!U - 

J - 

.Cliex flKC Job k w-l6q 

- 
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MICROTOX DATA REPORT 
Basic Test 

Test Time: 5 minutes Osmotic Adjustment:y 

NUNBER 'IO/IT 
------- ------------ 
Control 93.00/ 64.00 

.l 66.00/ 47.00 
2 71.00/ 41.00 
3 66.00/ 34.00 
4 60.00/ 22.00 

CR = Control Ratio 
# Used for calculations 

CONC . CR/- t EFFECT 
---------- --------- ------- 

0.0 0.6882 $ 

5.6250 -0.034 l 
.-‘11.2500 0.192 # 16.1 

22.5000 0.336 # 25.1 
45.0000 0.877 # 46.7 

CORRECTION FACTOR - 0.6882 
l Invalid data or controls 

EC50 52.85 Z (952 CONFIDENCE RANGE: 7.41 TO 2377.18) 

(NOTE: EC50 is an extrapolated value.) 

Signature TEST DATE: --.- _ 
10 

SLOPE = 1.0967 I < 
3 - - 

. 

2 :EC50 
. 
.-- I 

10 100 CONCENTRATION 1000 lOE4 

r G 
A 
M 
M 
A 

.- 
1 

.lO 

. . . . . . . . . . . . -* 
4 
*- 
*- 

ESTIMATING EQUATION: LOG C = 0.8914 x u)G r +1.7231 
95% CONFIDENCE FACTOR: 7.13621 FOR EC50 
COEFFICIENT OF DETERMINATION: R-2 = 0.97757 

c .’ 



MICROTOX DATA REPORT 
Basic Test 

FILE: MKC.Kl5 
column 3 gow5 

Test Time: 15 minutes 

NUMBER IO/IT 
-_----- ---m-w------ 
Control 93.00/ 57.00 

1 66.00/ 43.00 
2 n.oo/ 39.00 
3 66~.00/ 32.00 
4 60.00/ 20.00 

CR = Control Ratio 
# Used for calculations 

Osmotic Adjustment:y 

CONC. CR/G- % EFFECT 
-------me- --------- --we--- 

0.0 0.6129 # 

5.6250 -0.059 * 
~:'11.2500 0.116 # ~10.4 

22.5000 0.264 # 20.9 
45.0000 0.839 t 45.6 

CORRECTION FACTOR - 0.6129 
* Invalid data or controls 

Signature 

I 10 

G 
A 
M 
M 
A 

1 

.lO 

SLOPE = 1.4283 

> . . . . . . . . . . . . -- 
4- 
*- 
. 
. 

3. - 
. 
.EC50 

2- . - - 
. 

10 100 CONCENTRATION 1000 lOE4 

EC50 52.49 % (952 CONFIDENCE RANGE:15.08 T02182.69). 

(NOTE: EC50 is an extrapolated value.) 

TEST DATE: 
TIME: 

< 

ESTIMATING EQUATION: LOG C = 0.6937 x LOG r +1.7200 
95% CONFIDENCE FACTOR: 3.48080 FOR EC50 
COEFFICIENT OF DETERMINATION: R-2 = 0.99077 

. . 
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L 
FILe: MKC.K5 
c01lJmn 5 Gaels 

I'IICROTOX DATA REPORT 
Basic Test 

Test Time: 5 minutes Osmotic Adjustment:y 

NUMEER .IO/IT CONC . CR/- ? EFFECT 
_______ --__-------- --e------m ---e-e--- ------- 
Control 77.00/ 50.00 0.0 0.6944 t 

1 68.00/ 47.00 5.6250 0.005 l 
2 67.00/ 39.00 .,I 11.2500 0.193 Y 16.2 
3 62.00/ 31.00 22.5000 0.389 I 28.0 
4 61.00/ 19.00 45.0000 1.230 # 55.1 

CR = Control Ratio CORRECTION FACTOR - 0.6944 
# Used for calculations * Invalid data or controls 

EC50 40.31 0 (95% CONFIDENCE RANGE: 9.51 TO a170.81) 

Signature 

10 

TEST DATE: 
TIME: 

SLOPE = 1.3356 

.10 

, 

. 
3 - * 

. 

. 
2 -EC50 

.  

1 

.  

10 100 CONCENTRATION 1000 lOE4 

ESTIMATING EQUATION: LOG C = 0.7342 x LOG X- +1.6054 
95% CONFIDENCE FACTOR: 4.23711 FOR EC50 
COEFFICIENT OF DETERMINATION: R-2 = 0.98064 

L . . 



MICROTOX DATA REPORT 
Basic Test 

FILE: MXC.KlS 
column 5 BCStG 

Test Time: 15 minutes 

NUMBER IO/IT 
-_----- ------------ 
Control 72.00/ 45.00 

1 68.00/ 43.00 
2 67.00/ 36.00 
3 62~.00/ 29.00 
4 61.00/ 19.00 

CR= Control Ratio '. 
# Used for calculations 

Osmotic Adjustment:y 

CONC . CR/- Z EFFECT 
_--------- --------- ------- 

0.0 0.6250 # 

5.6250 -0.012 * 
.11.2500 0.163 # ~14.0 

c 22.5000 0.336 # 25.2 
45.0000 1.007 # 50.2 

CORRECTION FACTOR = 0.6250 
* Invalid data or controls 

EC50 46.48 Z (952 CONFIDENCE RANGE:11.66 TO zlE5.28) 

(NOTE: EC50 is an extrapolated Value.) 

Signature 

10 
SLOPE = 1.3124 

TEST DATE: 
TIME: 

G 
A 
M 
M 
A 

* 
1 T.. ".......- 4 

I -- 
-- 
-- 
. 

3- * 
I . 
I 2- :EC50 

.lO L-----G - ^ 
10 100 CON CENTRATION 1000 lOE4 

ESTIMATING EQUATION: LOG C - 0.7514 x LOG l- +1.6672 
95% CONFIDENCE FACTOR: 3.98665 FOR EC50 
COEFFICIENT OF DETERMINATION: R-2 = 0.98613 



MICROTOX DATA REPORT 
Basic Test 

FILE: MKC.K5 
c column 7 mu 7 

Test Time: 5 minutes Osmotic Adjustment:y 

NUMBER IO/IT CONC. a/- 0 EFFECT 
----_-- ------------ ---------- --------- ------- 
Control 64.00/ 44.00 0.0 0.6875 # 

1 64.00/ 42.00 5.6250 0.048 l 
2 70.00/ 39.00 11.2500 
3 69~. OO/ 29.00 -'22.5000 

0.234 # 19.0 
0.636 # 38.9 

4 65.00/ 17.00 45.0000 1.629 $ 62.0 

CR= Control Ratio . CO~CTION FACTOR = 0.6875 
# Used for calculations l Invalid data or controls 

EC50 31.53 0 (95% CONFIDENCE RANGE:27.24 TO 36.51) 

Signature 

10 
SLOPE = 1.3996 

TEST DATE: 
TINE: 

< 

1 10 CONCENTRATION 100 1000 

ESTIMATING EQUATION: LOG C = 0.7143 X LOG l- +1.4988 
95% CONFIDENCE FACZ'OR: 1.15781 FOR EC50 
COEFFICIENT OF DETERMINATION: R-2 = 0.99969 



MICROTOX DATA REPORT 
Basic Test 

FILE: MKC.Kl5 
column 7 st7gs~ 

Test Time: 15 minutes 

NUMBER IO/IT 
____-_- ----m.------- 
Control 64.00/ 40.00 

1 64.00/ 39.00 
2 70.00/ 36.00 
3 69.00/ 27.00 
4 65.00/ 15.00 

az = Control Ratio 
# Used for calculations 

Osmotic Adjuatment:y 

CONC. CR/G= Z EFFECT 
---------- -------- ------- 

0.0 0.6250 # 

5.6250 0.026 l 
-'22.5000 ‘11.2500 0.215 0.597 # # 37.4 17.7 

45.0000 1.708 $ 63.1 

CORRECTION PACTDR - 0.6250 
l Invalid data or controls 

EC50 31.55 Z (952 CONFIDENCE RANGE:29.38 To 33.88) 

Signature 

10 
SLOPE = 1.4942 

TEST DATE: 
TINE: 

- 
- 

- 
G - 
A - 
M - 
M 
A ,-a 

? 1 >............................-.r 

I -* 

-T : 
- - 

. - 

-T .EC50 - 

. 10 

ESTIMATING EQUATION: LOG C = 0.6692 X LOG r +I.4990 
952 CONFIDENCE FACtOR: 1.07381 FOR EC50 
COEFFICIENT OF DETERMINATION: R-2 = 0.99993 

. . 
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c FILE: MKC.K5 
column 9 $Sk:3 

MICROTOX DATA REPORT 
Basic Test 

Test Time: 5 minutes osmotic Adjustment:y 

NUMBER IO/IT CONC. cw- % EFFECT 
------- ------------ ---------- --------- ----s-- 
Control 59.00/ 45.00 0.0 0.7627 f 

1 58.00/ 38.00 5.6250 0.164 # 14.1 
2 59.00/ 29.00 11.2500 0.552 # 35.6 : 
3 54.00/ 21.00 .;‘22.5000 0.961 # 49.0 
4 54.00/ 11.00 45.0000 2.744 $ 73.3 

CR = Control Ratio CORRECTION FACTOR = 0.7627 
# Used for calculations 

EC50 20.86 % (95% CONFIDENCE RANGE:14.96 TO 29.07) 

Signature 

10 
SLOPE = 1.2991 

TEST DATE: 
TINE: 

- 4- 

,........................._._ 
-* 3 

-2_: 
- - 

. 

1o / - 1 _ +c5, _ 

. 
1 10 CONCENTRATION 100 1000 

ESTIMATING EQUATION: LOG C * 0.7562 x LOG I. +1.3192 
95% CONFIDENCE FACTOR: 1.39413 FOR EC50 
COEFFICIENT OF DETERMINATION: R-2 = 0.98234 

. . 



FILE: MKC.KlS 
column 9 mss 

NICROTOX DATA REPORT 
Basic Test 

Test Time: 15 minutes Osmotic Adjustment:y 

NUMBER IO/IT CONC . CR/G== % EFFECT 
__--__- _----^_----- ---------- --------- -----m- 
Control 59.00/ 41.00 0.0 0.6949 # 

1 58.00/ 34.00 5.6250 0.185 II 15.6 
2 59.00/ 27.00 .11.2500 0.519 Y 34.1 
3 54.00/ 38.00 "22.5000 1.085 f 52.0 
4 54.00/ 9.00 ,~ 45.0000 3.169 # 76.0 

CR - Control Ratio CORRECTION FACTOR = 0.6949 
y Used for calculations 

EC50 19.56 % (95% CONFIDENCE RANGE:16.56 TO 23.09) 

Signature 

10 
SLOPE = 1.3350 

TEST DATE: 
TIXE: 

i 

:EC50 - 
. 

--. - 

1 10 CONCENTRATION 100 1000 

ESTIMATING EQUATION: u)G C = 0.7456 X IAG l- +1.2913 
95% CONFIDENCE FACTOR: 1.18087 FOR EC50 
COEFFICIENT OF DETERMINATION: R-2 = 0.99536 

7 I/ 
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MICROTOX DATA REPORT 
Basic Test 

FILE: MKC.K5 
Column 11 So& 
Test Time: 5 minutes Osmotic Adjustment:y 

NUKBER ~IO/IT CONC . CR/G= % EFFECT 
------- ---------e-m ---------w ----e-w- _------ 
Control 62.00/ 40.00 0.0 0.6452 # 

1 52.00/ 36.00 5.6250 -0.068 l 
~2 60.00/ 33.00 .11.2500 14.7 . 
3 55.00/ 23.00 <'22.5000 

0.173 $ 
0.543 # 35.2 

4 54.00/ 14.00 45.0000 1.488 $ 59.8 

CR = Control Ratio CORRECTION FACTOR = 0.6452 
# Used for calculations l Invalid data or controls 

EC50 34.31 0 (95% CONFIDENCE RANGE:24.83 TO 47.41) 

Signature TEST DATE: 
TINE: 

>. 

c 

SLOPE = 1.5524 

4 - . . . . . . . . . . . . . . . . . . . . . . . . . . . . --- 
-- 

-7: 
- - 

- - 
. 

-2 

. 
.EC50 

201 : - 
1 10 CONCENTRATION 100 1000 

ESTIMATING EQUATION: LOG C = 0.6433 X LOG I‘ +1.5354 
95% CONFIDBNCE FACTOR: 1.38172 FOR EC50 
COEFFICIENT OF DETERMINATION: R-2 = 0.99870 

. . 



MICROTOX DATA REPORT 
Basic Test 

FI?LE: MxC.Kl5 
c01uxrul 11 j-ox23 "7 

Test Time: 15 minutes Osmotic Adjustment:y 

NUMBER ,IO/IT CONC . f=w- % EFFECT 
__-_--_ --_--------- ---------- --------- ------- 
Control 62.00/ 36.00 0.0 0.5806 # 

1 52.00/ 33.00 5.6250 -0.085 l 
'2 60.00/ 30.00 11.2500 0.161 # 13.9 

3 55.00/ 22.00 ..‘22.5000 0.452 # 31.1 
4 54.00/ 14.00 45.0000 1.240 $ 55.3 

CR = Control Ratio CORRECTION FACTOR = 0.5806 
# Used for calculations * Invalid data or controls 

EC50 38.80 0 (95% CONFIDENCE RANGE:36.77 TO 40.98) 

Signature 

10 

G 
A 
M 
M 
A 

c 
1 

.lO 

TEST DATE: 
TIME: 

SLOPE - 1.4711 - 

- 
- 

- 

i 

,.........._..................-* a 
-- -- 

-T : 
. - . 

-r .EC50 

1 10 CONCENTRATION 100 1000 

n 

ESTIMATING EQUATION: LOG C = 0.67;;RXE~; r +1.5888 
95% CONFIDENCE FACTOR: 1.05632 
COEFFICIENT OF DETERHINATION: R-2 = 0.99997 

. . 
(? 

$4 0’ 



c 

mcmrox DATA REPORT 
Basic Test 

FILE: MXC.KS 
Control F;IO 3 G 

Test Time: 5 minutes Osmotic Adjustment:y 

NUKBER IO/IT CONC . Qv- Z EFFECT 
-m-e--- ------------ --e-w----- --------- ------- 
Control 58.00/ 43.00 0.0 0.7414 Y 

.l 54.00/ 40.00 5.6250 0.001 l 
2 56.00/ 38.00 11.2500 0.093 x 8.5 
3 54.00/ 30.00 .22.5000 0.334 # 25.1 
4 57,.00/ 22.00 45.0000 0.921 # 47.9 

CR = Control Ratio CORREePION FACTOR = 0.7414 
# Used for calculations l Invalid data or controls 

EC50 45.87 0 (95% CONFIDENCE RANGE:20.83 TO rlOO.99) 

(NOTE: EC50 is an extrapolated value.) 

Signature TEST DATE: 
TINE: 

*v 

SLOPE = 1.6573 

G 
A 
M 
M 
A 

1o 1 2 _ !EciO _ ] - 

10 100 CON CENTRATION 1000 lOE4 

ESTIMATING EQUATION: LOG C = 0.6006 X LQG r +1.6615 
95% CONFIDENCE FACTOR: 2.20175 FOR EC50 
COEFFICIENT OF DETERMINATION: R-2 = 0.99535 



MICROTOX DATA REPORT 
Basic Test 

FILE: MKC.Kl5 
control alG5 L 

Test Time: 15 minUteS Osmotic Adjustment:Y 

NUNBER IO/IT 
__----- ----------- 

CONC . a/- Z EFFECT 
-_-------- ----w-e ---me-- 

0.0 0.6724 # control 58.00/ 

1 54. oo/ 
2 56.00/ 
3 54.00/ 
4 57.00/ 

cR = Control Ratio 

39.00 

38.00 
36.00 
29.00 
20.00 

EC50 IS GREWFER THAN HIGHEST cONCRJTRATION 

signature TEST DATE: 
TINE: 

5.6250 -0.044 + 

-~'22.5000 11.2500 0.046 0.252 
l 

0.0 
45.0000 0.916 0 .~O 

CORRECTION FACTOR = 0.6724 
+ Invalid data or controls 



Appendix Two 

Raw Data: Earthworm Toxicity Testing 

c . . 



F i r 

I 

--I- 



@I ’ MORRISON KNUDSEN CORPORATION 
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A.% IX. P.l ci‘ 
SAMPLE REC!EIVDiG FORM 





E. foetida 14 day LcSo test 98-164 

Position Cone , A61No1 code 
921 control 1 808901 0. 
85 I 0.Z 



E. foetida 14 day LC50 test 98-164 

: POSltlON cont. I AS1 No1 Code 
I 36 50% I Y 19. 

. . 

n 



E. foetida 14 day job % 98-164 

Cone SaIDple 
0.001 61036i 

h I 
31 h I 

16; 6.251 I 
13 * I 

I 41 h I 
9i 12.501 I 
c: H 



AQUA SURVEY, INC 
PERCEVi MOISTLXE d: HYGROSCOPIC CORRECTION FACTOR 

BENDIS= 

Balance X: 4 Calibration ? Yes _ No _ CliCIlC %-IL+ 3 

Drying Oven: Hod&& Tetnpemure: 

Percent Moisture = Jwet weioht L ran Co) - 2nd oven drv weioht + Dan &)I x 100 
[wet weight i pan (0) - pan] 

sw Hygoscopic moisture correction factor = %d oven drv m 0 
air dry sample (g) 

. . 3 



Dctamination of Warn Holding Capacity 
bf Soils and Scdimenn 



Calculation of Hydration Water For Soil Tests Soil ASI # soes 
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 = mUlO g 
Water Holding Capacity of Control Soil = mUlO g 
Moisture Fraction of Test Soil = mUlO g 
Moisture Fraction of Control Soil = mu100 g 
Fraction of Hydration Needed = 

(0.85 for lettuce, 0.75 for earthworms) 

Concentration Series Needed 
percent 

8 percent 
percent 
percent 

$I cement 

Hydration Water Needed (mL 
45 
45 
44 
43 
41 
37 



Calwiation cf Hycration Water For Soil Tests Soil ASI SOT?, j 
Just replace the soil &araaenstics and the concentrations 

c 
7 the sLabed areas and the spreadsheet will do the rest! 

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

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

mu100 g 
mu100 g 
mUlO g 
mu100 g 

(025 for lettuce, 0.75 for earthworms) 

Concentration Se! 7es Needed 
percent 
perceni 

~ percent 
perceni 
percent 
percent 

Hydration Water Needed (mL 
45 
45 
44 
42 
39 
33 

c 



za,-, , -iaiion cf Hycration Water For Soil Tests ,- Soi\ ASI 3 ‘2 5 c - 
Jcsi repiace me soil c7aracteristics and the concentrations 
IT the shaaed areas and the spreadsheet will do the rest! 

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

Water Holding Capacity of Test Soil = mUlO g 
Water Holding Capacity of Control Soil = mUlO g 
Moisture Fraction of Test Soil = mu100 g 
Moisture Fraction of Control Soil = mYlO g 
Fraction of Hydration Needed = 

(0.85 for lettuce 0.75 for earthworms) 

xxzentration Serie 
,ercent 
,ercent 
percent 
percent 
percent 
percen: 

!S Needed Hydration Water Needed (mL 
45 
44 
43 
41 
36 
26 



Caizilzucr ci kiy~iat~cr Water For Soil Tes!s soi, AS, 7 ;’ -7 ,; 

J:s: re~iam= _ :ne soi; c:araderistrcs and the concentratuxs 

6’ ,? :ne Snacel A areas ancz tne screadsneer will Cc the rest’ 

NOTE, Hvcratic~r, L”r’ater is fcr !OO gm. adjust accordingly!!! 

Water Hcicing CaDacity oi Test Soii = 

Water Hcicq Capacity of Ccntrol Soii = 
Mcisture FractIoT; ci Test Soi! = 
Moisture Framon of Control Soil = 
Fradlon of Hydraticn Needed = 

mUlO Q 

mUlo Q 

mUlO g 
mu100 Q 

!O.E for lettuce. 0.75 for earthworms: 

-ies Needed Hydration 
45 
45 
45 
44 
43 
4c 

Needed (mL 



Caiulaticn ci hycration Water For Soii Tests Soil ASI 5 ; 7: 3 
aus: replace :ne scii tYIarad.erlst!cs and !he c3ncentratlons 
.ri the shacec areas ant the spreacsheet will do the rest! 

NOTE Hydration Water is for 100 grr,,, adjust accordingly!!! 

Water Holding Capacity of Test Soii = 
Water Holding CaDaChy cf CCntrOi Soii = 
Moisture Fradicn of Test Soil = 
Moisture Fraction of Control Soil f * 
Fraction of Hydration Needed = 

mUlO g 
mUlO g 
mUlO g 
mUlO g 

(0.E for lettuce C.75 for earthworms) 

Concentration Seri 
percent 
percen! 
percent 
percent 
percen: 
percent 

;es Ne beded Hydration Water Needed (mL 
45 
45 
44 
43 
47 
37 

. 

. . 

0 

. 



o!-ictr~’ 7: tiycrat~or Water icr Soii Tests 
C’ 1 ,:“_,: u ~^ 65 

.ics: reziace tne sc!I c.?aranerlsucs and the concentrations 
‘7 :re CZS~zeC aieas anC the Spreacsneet wil! cjc the rest! 

NCJTE: Hyrlra::on Water is for 100 gm, adjust accordingly!!~ 

‘Nate: Hoidini; Capacity of Test Soi; = 

Water Holding Capacity of Control Soii = 
Moisture Fraction of Test Scii = 
Mcxtxe Fraction cf Control Soil = 
Fraction cf Hydratlor’ Needed = 

mu100 g 
mUlO g 
mUlO g 
mUlO g 

CL?5 for lettuce C.75 for earthworms) 

Concentratior Serie 
percent 
percent 

! 
percent 

b percenr 

1 
perter-8 
percent 

!s Needed Hydration Water Needed (mL 
45 
45 
45 
44 
42 
39 



AQUA mm, INC 
PERCEW MOLYk.. & HYGROSCOPIC CORRECI~ON FACTOR 

BENCHSIEET 

Drying Oven: & Temperature: 

.- 

Percent Moisture = 

*I Hygrascopic moisture correction factor = 7nd oven drv ZWY&U 0 
air dry sample (8) 

. . 



Determination of Water Holding Capacity 
of Soils and Sediments 

I 
/ 

/ 



AQUA SURVEY, INC. 

Test Stan Date: 1//3 

Organism: E foerida 



AQUA SURVEY, INC. 



AQUA SURVEY, INC. 

Client: 111 

Job ti: qg-ILf organiam: E. fmida 

. . 



AQUA SURVEY, INC. 

Tes Start Date: 

organ&m: F. foerida 



AQUA SUW’EY, INC. 

Test Start Date: 

Organism: E. fwtida 

81 //I 
82 lh - 

I/d 19 I 4 ,I. 

-. 



AQUA ~VEY, INC. 

Clienr: ti ‘KC Test Start Dare: 

r Job i+: qfl- lb’-! organism: E. foetida 

8 
9 SE 10 

11 

12 

I I 16 

18 

Fii pH 

5 si 

8. 

Initial Live 7 Day Live 14 Day 
count coum Live count 

IO 9 ti . 

10 0 - 

10 10 /ID 

to IO Ii9 - 

c . . 



Recorder ID:'7004062 Deployment It: 40 Interval: 1 hour 
Start : 05/13/98 14:12:22 Recover: 

SaJIiples: 623 

Description: 
06/08/98 13:40:00 &in/Max Window: -391 a7c 

Job #9a-164 E- foetida 15 day LC50 test and SRT 

State: Deployed 

overall Suuanary 

Data File: 7004062.040 

Temperature Extremes: 27.8 c 
20.3 C 

- Over Temperature Window 
Time: 0 days 0O:OO:OO 
# of Samples: 0 

v Under Temperature Window 
Time: 0 days 0O:OO:OO 
# of Samples: 0 

Daily Summary 
Date # Samples 

05/13/98 9 
05/14/98 24 
05/15/98 24 
05/16/98 24 
05/17/98 24 
05/18/98 24 
05/19/98 24 
05/20/98 24 
05/21/98 24 
05/22/98 24 
05/23/98 24 
05/24/98 24 
05/25/98 24 
05/26/98 24 
05/27/98 24 
05/28/98 24 
o5/29/98 24 
05/30/98 24 
35/31/98 24 
16/01/98 24 
06/02/98 24 
06/03/9S 24 
36/04/98 24 
36/05/98 24 
06/06/98 24 
)6/07/98 24 
~yoa/sa 14 

Min Temp C 
22.3 
20.8 
22.8 
23.3 
23.3 
22.8 
23.8 
23.8 
24.3 
22.8 
21.8 
22.8 
23.3 
24.3 
23.3 
21.8 
22.3 
20.8 
20.3 
21.8 
21.8 
21.3 
20.8 
21.8 
22.8 
22.3 
21.8 

22:12:22 05/19/98 
19:12:22 05/31/9a 

MsxTemp C # Under Window 
23.3 0 
24.3 0 
27.3 0 
26.3 0 
23.8 0 
27.3 0 
27.8 0 
27.8 0 
27.3 0 
25.3 0 
24.8 0 
25.3 0 
27.3 0 
27.8 0 
27.3 0 
27.3 0 
27.3 0 
24.8 0 
23.8 0 
25.3 0 
26.3 0 
25.8 0 
25.8 0 
27.8 0 
24.8 0 
24.3 0 
23.8 0 

# Over Window 
0 
0 
0 
0 
0 

?nstrument Data 
late/Time Ten@ C Date/Time Temp C Date/Tim@ Temp C Date/Time Tsmp C 

J5/13/9a 

15:12:22 22.8 16:12:22 22.8 17:12:22 22.8 10:12:22 .9:12:22 22.8 20:12:22 22.8 21:12:22 22.8 22:12:22 22.3 -7 :3:12:22 23.3 23-Q 



Recorder ID: 7004062 Deployment 1: 40 Interval: 1 hour Samples: 623 
Start: 05/13/98 14:12:22 Recover: 06/08/98 13:40:00 Min/Hax Window: -39/ 6;~ 
Description: Job 198-164 E. foetida 15 day LC50 test and SRT 

'7te: r Deployed 
e/Time Temp C 

L/14/98 
00:12-:22 22.8 01:12:22 22.8 02:12:22 22.3 03:12:22 21.8 
04:12:22 21.3 05:12:22 21.3 06:12:22 20.8 07:12:22 20.8 
08:12:22 20.8 09:12:22 21.3 10:12:22 20.8 11:12:22 21.3 
12:12:22 21.3 13:12:22 21.8 14:12:22 22.3 15:12:22 22.3 
16:12:22 22.8 17:12:22 22.8 1a:12:22 22.8 19:12:22 23.8 
20:12:22 24.3 21:12:22 24.3 22:12:22 24.3 23:12:22 24.3 

05/15/98 
00:12:22 
04:12:22 
os:12:22 
12:12:22 
16:12:22 
20:12:22 

24.3 01:12:22 24.3- 02:12:22 23.8 03:12:22 23.8. 
23.3 05:12:22 23.3 06:12:22 23.3 07:12:22 23.3 
23.3 09:12:22 -23.3 10:12:22 22.8 11:12:22 22.8 
23.3 13:12:22 23.8 14:12:22 23.8 15:12:22 24.3 
24.3 17:12:22 24.3 m:12:22 24.8 19:12:22 25.8 
26.8 21:12:22 27.3 22:12:22 27.3 23:12:22 27.3 

05/16/98 
30:12:22 
34:12:22 
08:12:22 
22:12:22 
L6:12:22 
20:12:22 

26.3 01:12:22 25.3 02:12:22 24.8 03:12:22 24.3 
23.8 05:12:22 23.8 06:12:22 23.8 07:12:22 23.8 
23.8 09:12:22 23.8 10:12:22 24.3 11:12:22 24.3 
24.8 13:12:22 24.8 14:12:22 24.8 15:12:22 24.3 
24.3 17:12:22 23.8 18:12:22 23.8 19:12:22 23.3 
23.3 21:12:22 23.3 22:12:22 23.3 23:12:22 23.3 

c- 
'17/98 

.12:22 
04:12:22 
)8:12:22 
:2:12:22 

16:12:22 
?0:12:22 

23.8 01:12:22 23.8 02:12:22 23.8 03:12:22 23.8 
23.8 05:12:22 23.8 06:12:22 23.8 07:12:22 23.3 
23.3 09:12:22 23.3 10:12:22 23.8 11:12:22 23.8 
23.8 13:12:22 23.8 14:12:22 23.8 15:12:22 23.0 
23.8 17:12:22 23.3 1a:12:22 23.3 19:12:22 23.3 
23.3 21:12:22 23.3 22:12:22 23.3 23:12:22 23.3 

05/18/98 
00:12:22 
l4:12:22 

J8:12:22 
12:12:22 
.6:12:22 
0:12:22 

23.0 01:12:22 23.8 02:12:22 23.3 03:12:22 23.3 
23.3 05:12:22 23.3 06:12:22 22.0 07:12:22 22.8 
23.3 09:12:22 23.3 10:12:22 23.3 11:12:22 23.3 
23.8 13:12:22 23.8 14:12:22 24.3 15:12:22 24.3 
24.8 17:12:22 24.3 10:12:22 24.3 19:12:22 25.3 
26.3 21:12:22 26.8 22:12:22 27.3 23:12:22 27.3 

"5/19/P% 
0:12:22 

u4:12:22 
oa:12:22 

2:12:22 
6:12:22 

20:12:22 

26.8 01:12:22 26.8 02:12:22 26.3 03:12:22 26.3 
25.8 05:12:22 25.8 06:12:22 25.0 07:12:22 25.3 
24.3 09:12:22 23.8 10:12:22 23.8 11:12:22 23.8 
24.3 13:12:22 24.8 14:12:22 25.3 15:12:22 25.3 
25.3 17:12:22 25.3 18:12:22 25.3 19:12:22 26.3 
26.8 21:12:22 27.3 22:12:22 27.8 23:12:22 27.8 

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

27.3 01:12 :22 26.8 02:12:22 26.8 03:12:22 26.3 
26.3 05:1i :22 25.8 06:12:22 25.8 07:12:22 25.3 
24.8. 09:12 :22 24.3 10:12:22 23.0 11:12:22 24.3 

2 



Recorder ID: 7004062 Deployment f: 40 Interval: 1 hour SZlDlphS: 623 
Start: 05/13,'98 14:12:22 Recover: 06/08/98 13:40:00 
Description: JQb #98-164 E. 

Kin/Max Windou: -39,' 87~ 
foetida 15 day IX50 test and SRT 

12:1i:22 
16:12:22 
20:12:22 

24:8 
25.3 
27.3 

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

13:li:22 2418 
17:12:22 25.3 
21:12:22 27.3 

Date/Time Temp C 
25.3 
25.3 

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

Date/Time Temp c 7 
25 . 3 
26.3 

. . . ..j 

27.8 

15:12:22 
19:12:22 
23:12:22 27.8 

05/21/98 
00:12:22 
04:12:22 
08~12~22 
12:12:22 
16:12:22 
20:12:22 

27.3 
26.3 
25.3 
24.3 
24.8 
25.3 

01:12:22 26.8 02:12:22 26.8 03:12:22 26.8 
05:12:22 26.3 06:12:22 26.3 07:12:22 25.8 
09:12:22 24.8 10:12:22 24.3 11:12:22 24.3 
13:12:22 24.3;: 14:12:22 24.3 15:12:22 24.8 
17:12:22 24.3 u:12:22 24.3 19:12:22 2.4 . 8 
21:12:22 25.3 22:12:22 25.3 23:12:22 24.8 

05/22/98 
00:12:22 
04:12:22 
08:12:22 
12:12:22 
16:12:22 
20:12:22 

24.8 
23.8 
23.3 
22.8 
22.8 
24.8 

01:12:22 24.3 02:12:22 24.3 03:12:22 23.8 
05:12:22 23.8 06:12:22 23.8 07:12:22 23.3 
09:12:22 23.3 10:12:22 23.3 11:12:22 22.8 
13:12:22 22.8 14:12:22 22.8 15:12:22 22.8 
17:12:22 22.8 18:12:22 23.3 19:12:22 24.3 
21:12:22 25.3 22:12:22 25.3 23:12:22 25.3 

05/23/98 
00:12:22 
04:12:22 
08:12:22 
12:12:22 
16:12-~22 
20:12:22 

24.8 
22.8 
22.8 
24.8 
24.8 
23.8 

01:12:22 24.3 02:12:22 23.8 03:12:22 23.3 
05:12:22 22.3 06:12:22 21.8 07:12:22 21.8 
09:12:22 23.3 10:12:22 23.8 11:12:22 24.3 
13:12:22 24.8 14:12:22 24.8 15:12:22 24.8 - 
17:12:22 24.3 18:12:22 24.3 19:12:22 23.8 
21:12:22 23.8 22:12:22 24.3 23:12:22 24.3 3 

05/24/98 
00:12:22 
04.;12:22 
08:12:22 
12:12:22 
16:12:22 
20:12:22 

23.8 
23.3 
23.3 
24.8 
25.3 
23.8 

01:12:22 23.8 02:12:22 23.8 03:12:22 23.3 
05:12:22 22.8 06:12:22 22.8 07:12:22 22.8 
09:12:22 23.8 10:12:22 24.3 11:12:22 24.8 
13:12:22 24.8 14:12:22 24.8 15:12:22 25.3 
17:12:22 24.8 18:12:22 24.3 19:12:22 24.3 
21:12:22 23.8 22:12:22 24.3 23:12:22 24.3 

05/25/98 
00:12:22 
04:12:22 
08:12:22 
12:12:22 
16:12:22 
20:12:22 

24.3 
25.3 
24.8 
23.8 
23.3 
25.8 

01:12:22 24.8 02:12:22 24.8 03:12:22 25.3 
05:12:22 25.3 06:12:22 25.3 07:12:22 25.3 
09:12:22 24.8 10:12:22 24.3 11:12:22 23.8 
13:12:22 23.8 14:12:22 23.3 15:12:22 23.8 
17:12:22 23.3 18:12:22 23.8 19:12:22 24.8 
21:12:22 26.8 22:12:22 27.3 23:12:22 27.3 

05/26/98 
00:12:22 
04:12:22 
38:12:22 
12:12:22 
16:12:22 
20:12:22 

26.8 
26.3 
25.3 
24.3 
24.8 
26.8 

01:12:22 26.8 
05:12:22 26.3 
09:12:22 24.3 
13:12:22 24.3 
17:12:22 24.8 
21:12:22 27.3 

02:12:22 26.8 
06:12:22 25.8 
10:12:22 24.3 
14:12:22 24.8 
18:12:22 25.3 
22:12:22 27.8 

03:12:22 
07 :12:22 
11 *12:22 ,. 
15 :12:22 
19 :12:22 
23 :12:22 

26.8 
25.8 
24.3 
24.8 
26.3 
27.3 

3 

._ 

3 



Recorder ID: 7004062 Deployment #: 40 Interval: 1 hoa Samples: 623 
Sta*: ~05/13/98 14:12:22 Recover: 06/08/98 13:40:00 
Description: Job #98-164 E. 

&fin/Max Window: -39,' Sic 
foetida 15 day LC50 test and 6RT 

'-te: Deployed e e/Time Temp C 
0>/27/98 
00.:12:22 27.3 01:12:22 26.8 02:12:22 26.8 03:12:22 26.8 
04~12~22 26.3 05:12:22 26.3 06:12:22 26.3 07:12:22 25.8 
08:12:22 25.3 09:12:22 24.8 10:12:22 24.3 11:12:22 24.3 
12:12:22 24.3 13:12:22 24.3 14:12:22 23.3 15:12:22 23.8 
16:12:22 23.8 17:12:22 23.3 19:12:22 23.8 19:12:22 25.8 
20:12:22 26.8 21:12:22 27.3 22:12:22 27.3 23:12:22 26.8 

05'/28/98 
00:12:22 
04:12:22 
08:12:22 
12:12:22 
16:12:22 
20:12:22 

26.3 01:12:22 26.3< 02:12:22 25.8 
25.8 05:12:22 25.3 06:12:22 25.3 
22.8 09:12:22 ,22.8 10:12:22 22.3 
22.8 13:12:22 22.3 14:12:22 22.0 
22.8 17:12:22 21.0 1a:12:22 22.3 
26.3 21:12:22 26.8 22:12:22 27.3 

03:12:22 25.8 
07:12:22 23.8 
11:12:22 22.3 
15:12 : 
19:12 : 
23:12 

23.3 
24.8 
26.8 

05/29/98 
00:12:22 
04:12:22 
08:12:22 
12:12:22 
16:12:22 
20:12:22 

26.3 01:12:22 26.3 02:12:22 26.3 
25.8 05:12:22 25.8 06:12:22 25.8 
23.8 09:12:22 22.8 10:12:22 22.3 
23.3 13:12:22 23.3 14:12:22 23.8 
23.8 17:12:22 23.3 18:12:22 23.8 
26.8 21:12:22 27.3 22:12:22 27.3 

03:12 

22 
22 
22 

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

25.8 
24.3 
22.8 
24.3 
26.3 
26.8 

c- 
30/98 

.12:22 
04:12:22 
08:12:22 
12:12:22 
16:12:22 
20;12:22 

24.8 01:12:22 23.8 
22.8 05:12:22 22.8 
22.8 09:12:22 23.8 
23.3 13:12:22 22.8 
22.3 17:12:22 21.8 
20.8 21:12:22 20.8 

02:12:22 23.3 03:12:22 22.8 
06:12:22 22.3 07:12:22 22.3 
10:12:22 23.8 11:12:22 22.8 
14:12:22 22.3 15:12:22 22.3 
18:12:22 21.8 19:12:22 20.8 
22:12:22 21.3 23:12:22 21.8 

05/31/98 
00:12:22 
04:12:22 
08:12:22 
12:12:22 
16:12:22 
20:12:22 

21.8 01:12:22 21.8 02:12:22 22.3' 03:12:22 22.3 
21.8 05:12:22 21.8 06:12:22 22.3 07:12:22 22.3 
22.3 09:12:22 22.8 10:12:22 23.8 11:12:22 23.3 
23.8 13:12:22 22.3 14:12:22 21.8 15:12:22 21.8 
21.3 17:12:22 20.8 18:12:22 20.0 19:12:22 20.3 
20.3 21:12:22 20.8 22:12:22 21.8 23:12:22 21.8 

36,'01/98 
10:12:22 
04:12:22 
08:12:22 
t2:12:22 

16:12:22 
20:12:22 

22.8 01:12:22 23.8 02:12:22 24.8 03:12:22 24.8 
25.3 05:12:22 25.3 06:12:22 25.3 07:12:22 24.3 
23.3 09:12:22 22.8 10:12:22 22.3 11:12:22 21.8 
21.8 13:12:22 21.8 14:12:22 22.3 15:12:22 22.3 
22.3 17:12:22 21.8 18:12:22 22.3 19:12:22 23.3 
24.3 21:12:22 24.3 22:12:22 24.8 23:12:22 25.3 

16/02/98 
25.3 01:12.:22 24.8 02:12:22 24.0 03:12:22 24.3 
24.3 05:12:22 24.3 06:12:22 23.8 07:12:22 23.3 
22.8 09:12:22 22.3 10:12:22 21.8 11:12:22 22.3 

Date/Time Temp C Date/Time Temp c Date/Time Temp C 

4 



Recorder ID: 7004062 DePloynlent #: 40 Interval: 1 hour SampleS: 623 
Start: 05/13/98 14:12:22 Recover: 06/08/98 X$:40:00 Win/Max Window: 
Description: Job #98-164 E. foetida 15 day LCSO test and SRT 

-391 6;; 

State: Deployed 
Date/Time Temp C 

21.8 
22.8 
25.3 

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

Date/Time Temp c 
21.8 13:iz:22 

17:12:22 
21:12:22 

Date/Time Temp c 7 
22.3 1.; 

22.8 
25.8 

Date/Time Temp C 
22.3 
22.8 

14:i2:22 
l8:12:22 
22:12:22 26.3 

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

24.3 
26.3 

06/03/98 
00:12:22 
04:12:22 
08:?.2:22 
12:12:22 
16:12:22 
20:12:22 

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

06/05/98 
00:12:22 
04:12:22 
08:12:22 
12:12:22 
16:12:22 
20:12:22 

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

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

OS/OS/98 
00:12:22 
04:12:22 
08:12:22 
12:12:22 

25.8 01:12:22 25.8 02:12:22 25.8 03:12:22 25.8 
25.8 05:12:22 25.3 06:12:22 25.3 07:12:22 24.3 
22.8 09:12:22 22.3 10:12:22 21.8 11:12:22 21.8 
21.8 13:12:22 21.8;,, 14:12:22 21.3 15:12:22 21.3 
21.8 17:12:22 21.8 18:12:22 22.3 19~:12:22 23.8 
24.8 21:12:22 25.3 22:12:22 25.8 23:12:22 25.8 

25.8 01:12:22 25.3 02:12:22 25.3 03:12:22 24.8 
24.3 05:12:22 24.3 06:12:22 23.8 07:12:22 23.8 
23.3 09:12:22 22.8 10:12:22 21.8 11:12:22 21.3 
21.3 13:12:22 21.3 14:12:22 20.8 15:12:22 21.8 
21.3 17:12:22 21.8 18:12:22 23.3 19:12:22 24.8 
25.3 21:12:22 25.8 22:12:22 25.8 23:12:22 25.8 

25.3 01:12:22 24.8 02:12:22 24.8 
24.3 0.5:12:22 23.8 06:12:22 23.8 
22.3 09:12:22 22.3 10:12:22 22.3 
22.3 13:12:22 22.8 14:12:22 22.8 
22.3 17:12:22 22.3 18:12:22 24.3 
26.8 21:12:22 27.3 22:12:22 27.8 

03:12:22 24.3 
07:12:22 23.3 
11:12:22 23.3 
15:12:22 
19:12:22 

21.8 -~.., 
25.8 

23:12:22 27.3 LJ 

24.8 01:12:22 23.8 02:12:22 23.3 03:12:22 23.8 
23.8 05:12:22 23.8 06:12:22 23.8 07:12:22 22.8 
23.3 09:12:22 23.8 10:12:22 23.8 11:12:22 24.3 
23.8 13:12:22 23.8 14:12:22 24.8 15:12:22 23.8 
23.8 17:12:22 23.3 m:12:22 23.8 19:12:22 23.3 
23.3 21:12:22 23.3 22:12:22 23.8 23:12:22 23.3 

23.8 01:12:22 23.3 02:12:22 23.3 03:12:22 23.8 
23.8 05:12:22 23.3 06:12:22 23.3 07:12:22 23.3 
23.3 09:12:22 23.3 10:12:22 23.8 11:12:22 24.3 
23.8 13:12:22 23.3 14:12:22 22.8 15:12:22 22.8 
22.8 17:12:22 22.3 18:12:22 22.8 19:12:22 22.8 
23.3 21:12:22 23.3 22:12:22 23.8 23:12:22 24.3 

23.8 01:12:22 23.8 
23.3 05:12:22 23.3 
23.3 09:12:22 22.8 
21.8 13:12:22 21.8 

02:12:22 23.8 03:12:22 23.8 
06:12:22 23.3 07:12:22 23.3 
10:12:22 21.8 11:12:22 21.8 

. 

5 
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AQUA SURVEY, INC. 

c-TLTL~FcE LAE DISTRIBlJTION FORM 

DATE: L I 
I , 

TEST JOBif: 5% - /LJ CLIENT: NlkC 

TEST LOCATION: IN-LAB [ Y 1 FIELD [ 1 

TEST SPECIES: g'. L&L 

TOTAL N-UMBER ORGANISMS TRANSFERRED: /300+ 

AQUA SURVEY, INC. CUL&RE LAB INVESTIGATORS: C?, 

A.. 

B. 

C~. 

-- 

1. ASI ~xTLTURX/BOLDING UNIT: LJJft- fz:nc~ 

2. RECEIVING LOG t: fl-mJo C,J;m 8.b '&/ 

3. CULTURE LOG #: @- 0262 

4. AGE/SIZE INFORMATION: :A (C5 

nOLDING [)( 1 CULTUREt IWATERPARAWrrERs 

1. 'TEMPERATURE: /q.y ' c 

2. SALINITY: rK 

3. WATER SOURCE : * 

SFER CUSTODY h TFANSFFR 

1. LIVESTOCK RELINQUISHMENT DATE: 
TIME: 4% 
BY: C;, 

2. LIVESTOCK RECEIVING DATE: 
TIME: 
BY: 3 



AQUA SURVEY, INC. 

C'TL'XRE T.AE DISTRIBUTION FORM 

DATEz +YF ii TEST 30B4: L CLIENT: J'e hwsc 

TEST LOCATION: IN-- l# 1 FIELD [ ] 

TEST SPECIES: /c* Le kcL 

TOTAL NUMBER ORGANISKS TRANSFERRED: /CW+ . 
AQUA SURVEY, INC. CULTU%? LAB INVESTIGATORS: G\ 

A. ORGANISMS 

1. ASI CULTURE/HOLDING UNIT: WJ/r\ P‘y. 1, 

2. RECEIVING LOG t: e- o&u3 

3. CULTURE LOG R: $Yk- 0363 

4. AGE/SIZE INFORMATION: &I* 141 

B. -[)(I-[ I- 

l. TENPERATURE : /ci- 4 "C LJ 

2. SALINITY: 45 

3. WATER SOURCE: + r 

C. SFE'R CUSTODY h ‘I’PANSFF.3 

1. LIVESTOCK RELINQUISHMENT DATE 
TI& +i% 
BY: C;) 

2. LIVESTOCK RECEIVING 

BY: w 



AQUA SLR\ZY. DrC 
cuLTL% LASORATORY 



SHIPPEa I?nOIai t: _. 

’ 

3sh 7 PACEVSNAhE 

ASSIORDRREF.DATE: T;$f ASI REF. INuL?bK: ri> 

AGEICX~CCS: m 5 

TAXONOhfICVEWICATIONLOGk +k DAIE:///g 

R!XEMNG TECH. NE.: A suPERvIs0Fs*s INIT.: P / 
J 



I I 
II != 

I 

: 

.--_ 
-._ 



n n 

= 
J 

j 
_. _- -.. 

r? 



AQUA SUi?~, INC. 

CULTURE LAB DISTRIBUTION FORM 

DATE: ~h.$/?+ 

TEST JOBX: @f-/4 9 CLIENT: /4/c c 

TEST LOCATION: IN-LAB [& I FIELD [ ] 

TEST SPECIES: /c L&M 

TOTAL NUMBETi ORGANISMS TFANSFERRED: z?lxJc 

AQUA SURVEY, INC. CULT& WB INVESTIGATORS: Cl 

A. 

B. 

c-- 

_c 

C. 

ORGANIsns- 
1. AS1 CULTURX/HOLDING UNIT: w Lch of4 

2. RECEIVING LOG t: w-m&3 ('J,I:Acr R:o 

3. CULTURE LOG #: e- 0279 

4. AGE/SIZE INFORMATION: G cl, 142 

HoLDINCr):l-I IWATER 

1. TEMPERATORE: /q.o"c 

2. SALINITY: . 

3. WATER SOURCE: # 

SFER CUSTODY 6 TRANSFEB 

1. LrVESTOCX RELINQUISHMENT DATE: 
TIME: -a%- 
BY: 

2. LIVESTOCK RECEIVING 
ggg s 
BY: w7- 

1 - 
3. CULTURE SUPERVISOR OR SENIOR TECH. INITIALS: c'3 



*QUA .sCRvxY. MC. 
CuLluilr IABORITORY 



WATER - c??cLOLPY 

OBSERV.ATiON/COND~ON OF UVESTOCK: 
// 

RECEMNG ECH. INIT.: -A- SUPERVISORS’S MT.: 



-. 



S,AMPLE ID: 98-164, Sample 80885 7 day 

c 
CONCENTRATION 

100.0000 
50.0000 
25.0000 
12.5000 

6.2500 

BINOMIAL 
PBRCBNT PROBABILITY 

EXPOSED AFPEX!TBD APPBCTBD (2) 
30 30 100.0000000 0.0000001 
30 27 90.0000000 0.0004215 
30 1 3.3333340 0.0000029 
30 2 6.6666670 0.0000434 
30 0 0.0000000 0.0000001 

----------------------------- RESULTS ----------------------------------- 

95 PBRCBNT 
METHOD SPAN G EC50 CONFIDENCE LIMITS 

BINOMIAL 36.881410 25.000000 - 50.000000 

!IOVING AVERAGE 4 0.032585 34.089030 28.832060 - 41.157350 

PROBIT ( . . . . . . . . . . . . . . . . . . . . . . . . NOT VALID.......................) 

INTBRPRETATION OF STATISTICS 

.- The.order of preference of results is: 
BEST: Probit Method 
BETTER: Moving Average 
GOOD: Binomial 
GOOD: Graphic Interpolation (Graph drawn by hand) 

assuming all are statistically valid. 

To Determine if a method has given valid results: 
GRAPHICAL: Always valid 
BINOMIAL: The program will tell you if this is not valid. 
MOVING AVERAGE: The number of spans needs to be no less than one 

lower than the number of concentrations tested 

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

c . . 



SAMPLE ID: 98-164 Sample 80885 14 day 

NUMBER PERCENT 
CONCENTRATION EXPOSED AFFECTED AFFECTED 

100.0000 30 30 100.0000000 
50.0000 30 30 100.0000000 
25.0000 30 1 3.3333340 
12.5000 30 3 10.0000000 

6.2500 30 0 0.0000000 

BIBOXIAL 
PROBABILITY 

(*I 
0.0000001 
0.0000001 
0.0000029 
0.0004215 
0.0000001 

d 

----------------------------- RESULTS ----------I_----------------- 

95 FERCBNT 
.=TBOD SPAR G EC50 COBPIDBBCB LIXITS 

BINOMIAL 34.130110 25.000000 - 50.000000 

qOVING AVERAGE 4 0.032585 29.253130 24.790450 - 34.886490 

PRQBIT ( . . . . . . . . . . . . . . . . . . . . . . . . NOT VALID.......................) 

3 

The order of preference of results is 

GOOD: Binomial 
GOOD: Graphic Interpolation (Graph drawn by hand) 

assuming all are statistically valid. -7 
I To Determine if a method has given valid results: 

RAPmcAL: Alvays valid 
BINOMIAL: The program vi11 tell you if this is not valid. 
MOVING AVERAGE: The number of spans needs to be no less than one 

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

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

. . 

d 



smm ID: 98-164 sample ma86 7 day 

c 
NUMBER NUMBER 

CONCENTRATION EXPOSED APPRCTRD 
100.0000 30 30 

50.0000 30 1 
25.0000 30 0 
12.5000 30 0 

6.2500 30 0 

BIRORIAL 
PERCENT PROBABILITY 
APPBCFBD (*I 

100.0000000 0.0000001 
3.3333340 0.0000029 
0.0000000 0.0000001 
0.0000000 0.0000001 
0.0000000 0.0000001 

----------------------------- =SaTS ----------------------------------- 

METHOD SPAN 
95 PERCENT 

G EC50 CONFIDENCE LIMITS 

BINORIAL 68.260230 50.000000 - 100.000000 

MOVING AVBRAGE (........................NOT VAIZD.......................) 

PROBIT ( . . . . . . . . . . . . . . . . . . . . . . ..NOT VALID.......................) 

c 
INTERPRETATION OF STATISTICS 

The order of preference of results is: 
-BEST: Probit Method 
BBTTER: Moving Average 
GOOD: Binomial 
GOOD: Graphic Interpolation (Graph draws by hand) 

assuming all are statistically valid. 

To Determine if a method has given valid results: 
GRAPHICAL: Always valid 
BINOMIAL: The program will tell you if this is not valid. 
MOVING AVERAGE: The number of spans needs to be no less than one 

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

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

c 
: 



SAMPLE ID: 98-164 Sample BOB86 14 day 

BINOMIAL 
NUHBER NUMBER PERCENT PROBABILITY 

CONCENTRATION EXPOSED AFFRCTED AFFECTED (a) 
100.0000 30 30 100.0000000 0.0000001 

50.0000 30 6 20.0000000 0.0715453 
25.0000 30 0 0.0000000 0.0000001 
12.5000~ 30 0 0 * 0000000 0.0000001 

6.2500 30 0 0.0000000 0.0000001 

____-_--_---_---------------- Ms[TLTS --- ------------------------------ 

95 PERCENT 
METROD SPAN G EC50 CORFIDRNCE LIMITS 

BINOMIAL 61.918950 50.000000 - 100.000000 

MOVING AVERAGE (........................NOT VALID.......................) 

PROBIT ( . . . . . . . . . . . . . . . . . . . . . . . . NOT VALID.......................) 

I 
INTERPRETATION OF STATISTICS 

The order of preference of results is: 
BEST: Probit Method 
BETTER: Moving Average 
GOOD: Binomial 
GOOD: Graphic Interpolation (Graph drawn by hand) 

assuming all are statistically valid. 

To Determine if a method has given valid results: 
GRAPHICAL: Always valid 
BINOMIAL: The program will tell you if this is not valid. 
MOVING AVERAGE: The number of spans needs to be no less than one 

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

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

. . 



SAMpLF ID: 98-164 Sample 90087 7 day 

BINOMIAL 
NDNBER NUMBER PERCENT PROBABILITY 

CONCBRTRATION EXPOSED APPBCTED APPBCTBD (*I 
100.0000 30 30, 100.0000000 0.0000001 

50.0000 30. 20, 66.6666700 4.9368570 
25.0000 30 3 10.0000000 0.0004215 
12.5000 30 3' 10.0000000 0.0004215 

6.2500 30 1 3.3333340 0.0000029 

----------------------------- =SaTS ------------------------------------- 

KBTBOD SPAR G EC50 
95 PERcEwr 

COBPIDENCB LIMITS 

BINOBIAI 41.456090 25.000000 - 100.000000 

MOVING AVERAGE 3 0.049576 38.815970 32.693020 - 46.527250 

.?ROBIT 
PROBIT 

0.909646 
( . . . . . . . . . . . . . . . . . . . . . . ..NOT VALID.......................) 

c 
IRTBRPRBTATION OF STATISTICS 

The order of preference of results is: 
Probit Method 

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

assuming all are statistically valid. 

To Determine if a method has given valid results: 
GRAPHICAL: Aluays valid 
BINOMIAL: The program will tell you if this is not valid. 
MOVING AVERAGE: The number of spans needs to be no less than one 

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

PROBIT: The program vi11 tell you if this is not valid 

. . 



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

BINOMIAL 
NUMBER NUMBER PERCENT PROBABILITY 

CONCENTRATION EXPOSED APPBCTED APPBCTBD (2) 
100.0000 30 30 100.0000000 0.0000001 

50.0000 30. 20 66.6666700 4.9368570 
25.0000 30 3 10.0000000 0.0004215 
12.5000 30 4 13.3333300 0.0029738 

6.2500 30 3 10.0000000 0.0004215 

____-_--------------- -------- RESULTS __-_--_--_-------------------------- 

MBTBOD SPAN G EC50 
95 PERCBXC 

CONPIDENCB LIMITS 

BINOMIAL 41.456090 25.000000 - 100.000000 

MOVING AVERAGE 4 0.048576 34.909110 28.463980 - 44.298410 

PROBIT 
PROBIT 

1.271655 
( . . . . . . . . . . . . . . . . . . . . . . ..NOT VALID.......................) 

INTERPRETATION OF STATISTICS 

The order of preference of results is: 
BEST: Probit Method 
BETTER:, Moving Average 
GOOD: Binomial 
GOOD: Graphic Interpolation (Graph drawn by hand) 

assuming all are statistically valid. 

To Determine if a method has given valid results: 
GRhPKICIU: Always valid 
BINOMIAL: The program will tell you if this is not valid. 
MOVING AVERAGE: The number of spans needs to be no less than one' 

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

PROBIT: The program will tell you if this is notvalid 



SAMPLE ID: 98-164 SaI!Iple 80888 7 day 

r 
NUMBER 

CQNCENTRATION EXPGSED 
100.0000 30 

50.0000 30 
25.0000 30 
12.5000" 30 

6.2500 30 

NDMBER PERCENT 
AFFECTED AFFECTED 

30 100.0000000 
30 100.0000000 

1 3.3333340 
4 13.3333300 
0 0.0000000 

: 

BINOKVLL 
PROBABILITY 

(*I 
0.0000001 
0.0000001 
0.0000029 
0.0029738 
0.0000001 

-----_----------------------- RESULTS -------I------------------------- 

METHOD SPAR G EC50 
95 PERCENT 

CORFIDERCE LIMITS 

BINOMIAL 34.130110 25.000000 - 50.000000 

MOVING AVERAGE 4 0.032585 28.554670 24.196160 - 34.001450 

PROBIT 2.501768 
--'OBIT 

c 
( . . . . . . . . . . . . . . . . . . . . . . ..NOT W&ID.......................) 

INTERPRETATION OF STATISTICS 

The order of preference of results is: 
BEST: Probit Method 
BETTER: Moving Average 
GOOD: Binomial 
GOOD: Graphic Interpolation (Graph drawh by hand) 

assuming all are statistically valid. 

To Determine if a method has given valid results: 
GRAPHICAL: Always valid 
BINOMIAL: The program will tell you if this is not valid. 
MOVING AVERAGE: The number of spans needs to be no less than one 

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

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



SAMpLE ID: 98-164 Sample 80888 14 day 

CONCENTRATION 
100.0000 

50.0000 
25.0000 
12.5000 

6.2500 

BINOMIAL 
NUMBER NUMBER PERCENT PROBABILITY 
EXPOSED AFFECEED AFFECTED (*I 

30 30 100.0000000 0.0000001 
30 30 100.0000000 0.0000001 
30 1 3.3333340 0.0000029 
30 5 16.6666700 0.0162457 
30 1 3.3333340 0.0000029 

--_-------------------------- EsaTs ------------------------------------ 

95 PgzRcENT 
METHOD SPAN G EC50 CONFIDENCE LIMITS 

BINOMIAL 34.130110 25.OOGOOG - 50.000000 

MOVING AVERAGE 4 0.039555 27.272520 22.703280 - 32.996980 

PROBIT 2.199311 
PROBIT ( . . . . . . . . . . . . . . . . . . . . . . ..NOT VALID.......................) 

INTERPRETATION OF STATISTICS 
_* 

The order of preference of results is: 
BEST: Probit Method 
BETTER: Moving Average 
GOOD: Binomial 
GOOD: Graphic Interpolation (Graph drawn by hand) 

assuming all'are statistically valid. 

To Determine if a method has given valid results: 
GRAPHICAL: Always valid 
BINOMIAL: The program will tell you if this is not valid. 
MOVING AVERAGE: The number of spans needs to be no less than one 

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

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



SAMPLE ID: E. foetida 98-164 Sample 80889 7 day 

._ 
NumER 

CONCENTRATION EXPOSED 
100.0000 30 

50.0000 30 
25.0000 30 
12.5000 30 

‘6.2500 30 

BINOMIAL 
NlnIBER PERCENT PROBABILITY 

AFFECTED AFFECTED (*I 
30 100.0000000 0.0000001 
11 36.6666700 10.0244200 
24 80.0000000 0.0715453 

0 0.0000000 0.0000001 
30 100.0000000 0.0000001 

_. . 

---_------------------------- RESULTS _----------------------------------- 

METHOD SPAN G EC50 
95 PERCERT 

CONFIDENCE LIMITS 

BINOMIAL 11.507660 0.000000 - 100.000000 

MOVING AVERAGE 3 0.032585 32.329250 27.931470 - 37.194580 

PROBIT 171.381500 
( . . . . . . . . . . . . . . . . . . . . . . . . NOT VALID.......................) 

.c 6d66d668686~866686666 INTERPRETATION OF STATISTICS 6&6666~~6ad~66aaaa.C 
. 

The 
. 

order of preference of results is: . 
BEST: Probit Method . 
BETTER: Moving Average . 
GOOD: Binomial * 
GOOD: Graphic Interpolation (Graph drawn by hand) * 

. assuming all are statistically valid. . 
. . 
. To Determine if a method has given valid results: . 
. GRAPHICAL: Always valid . 
. BINOMIAL: The program will tell you if this is not valid. '. 
. MOVING AVERAGE: The number of spans needs to be no less than one a 
. lower than the number of concentrations tested * 
. (excluding control). . 
. PROBIT: The program will tell you if this is not valid ' 
. . 
a~666866d6666666666666bddibd6bddlld666d6~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~i 



SAMPLE ID: 98-164 Sample 00669 

CONCENTRATION 
100.0000 

50.0000 
25.0000 
12.5000 

6.2500 

NUMBER 
EXPOSED 

30 
30 
30 
30 
30 

BINOMIAL 
NUMBER PERCENT PROBABILITY 

AFFECTED APPBCTBD (0) 
30 100.0000000 0.0000001 
13 43.3333300 29.2332400 
26 86.6666600 0.0029730 

0 0.0000000 0.0000001 
30 100.0000000 0.0000001 

J 

__-_--__---_-_--------------- EmTs ------------------------------------ 

RETBOD SPAN 
95 PERCENT 

G EC50 CORPIDBRCE LIMITS 

BINOMIAL 11.507660 0.000000 - 100.000000 

MOVING AVERAGE 3 0.032585 29.986700 25.782520 - 34.491630 

PROBIT 118.308600 
PROBIT ( . . . . . . . . . . . . . . . . . . . . . . . . NOT VALID.......................) 

\ 

INTERPRETATION OF STATISTICS 

The order of preference of results is: 
BEST: Probit Method 
BETTER: Moving Average 
GOOD: Binomial 
GOOD: Graphic Interpolation (Graph drawn by hand) 

assuming all are statistically valid. 

To Determine if a method has given valid results: 
GRAPHICAL: Always valid 
BINOMIAL: The program will tell you if this is not valid. 
MOVING AVERAGE: The number of spans needs to be no less than one 

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

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

3 



SAMPLE ID: 98-164 7 day LC50 sample 81036 

BINOEIAL 
NUMBER PERCENT PROBABILITY 

.CENTRATION EXPOSED AFFECTED AFFECTED (*I 
100.0000 30 30 100.0000000 0.0000001 

50.0000 30 30 100.0000000 0.0000001 
25.0000 30. 27 90.0000000 0.0004215 
12.5000 30 6 20.0000000 0.0715453 

6.2500 30 0 0.0000000 0.0000001 

_--___----------------------- RESULTS --------_---------------------------- 

95 PERCENT 
METHOD SPAN G EC50 COBFIDENCE LIMITS 

BINOMIAL 16.625000 12.500000 - 25.000000 

MOVING AVERAGE 3 0.032585 16.539470 14.306860 - 19.034960 

PROBIT 0.116828 16.475690 14.422710 - 18.837060 

IRTERPRETATION OF STATISTICS 

The order of preference of results is: 
BEST: Probit Method 
BETTER: Moving Average 
GOOD: Binomial 
GOOD: Graphic Interpolation (Graph drawn by hand) 

assuming all are statistically valid. 

To Determine if a method has given valid results: 
GRAPHICAL: Alvays valid 
BINOMIAL: The program will tell you if this is not valid. 
MOVING AVERAGE: The number of spans needs to be no less than one 

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

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



SAMPLE ID: 96-164 14 day LCSO sample 81036 

CONCENTRATION 
100.0000 

50.0000 
25.0000 
12.5000 

6.2500 

NUMBER 
EXPOSED 

30 
30 
30 
30 
30 

BINOMIAL 
PRRCRNT PROBABILITY 

APPBCTBD APFBCIBD (*I 
30 100.0000000 0.0000001 
30 100.0000000 0.0000001 
27 90.0000000 0.0004215 

0 26.6666700, 0.8062400 
1 3.3333340 0.0000029 

. . 

_---------------------------- RESULTS ----------------------------------- 

METROD SPAN G EC50 
95 PERCENT 

CONPIDENCB LIMITS 

BINOMIAL 15.885830 12.500000 - 25.000000 

MOVING AVERAGE 3 0.039555 15.213530 12.880190 - 17.740740 

PROBIT 0.098253 15.236660 13.104290 - 17.704130 

, 

INTRRPRBTATION OF STATISTICS 

The order of preference of results is: 
BEST: Probit Method 
BETTER: Moving Average 
GOOD: Binomial 
GOOD: Graphic Interpolation (Graph drawn by hand) 

assuming all are statistically valid. 

To Determine, if a method has given valid results: 
GRAPRICAL: Alvays valid 
BINOMIAL: The program vi11 tell you if this is not valid. 
MOVING AVERAGE: The number of spans needs to be no less than one 

lover than the number of concentrations tested 

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

. . 

,.-, 



SAMpLE ID: SRT E. foetida lday Lc50 

c BINOMXAL 
NUNBER NUMBER PERCENT PROBABILITY 

CONCENTRATION EXPOSED AFFECl!ED AFFECTED (2) 
920000.0000 30 30 100.0000000 0.0000001 
%10000.0000 30 30 100.0000000 0.0000001 
5000.0000 30 1 3.3333340 0.0000029 
2500.0000 30 0 0.0000000 0.0000001 
1250.0000 30 0 0.0000000 0.0000001 

-------T--------------------- mSa,-S ----------------------------------- 

95 PERCENT 
METHOD SPAN G EC50 CONFIDENCE LJMITS 

BINOMIAL 26826.024000 ~5000.000000 - ~10000.0000 
00 

?IOVING AVERAGE (........................NOT VAtID.......................) 

PROBIT ( . . . . . . . . . . . . . . . . . . . . . . . . NOT VALID.......................) 

c 
INTERPRETATION OF STATISTICS 

The order of preference of results is: 
BEST: Probit Method 
BETTER: Moving Average 
GOOD: Binomial 
GOOD: Graphic Interpolation (Graph drawn by hand) 

assuming all are statistically valid. 

To Determine if a method has given valid results: 
GRAPHICAL: Always valid 
BINOMIAL: The program will tell you if this is not valid. 
MOVING AVERAGE: The number of spans needs to be no less than one 

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

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

c 



SAMPLE ID: SRT E. foetida 14 day LcSO 

NUMBER 
CONCENTRATION EXPOSED AFFECTED 

%20000.0000 30 30 
210000.0000 30 30 
5000.0000 30 1 
2500.0000 30 1 
1250.0000 30 0 

BINOMIAL 
PERCENT PROBABILITY 
AFFECTBD (*I 

100.0000000 0.0000001 
100.0000000 0.0000001 
3.3333340 0.0000029 
3.3333340 0.0000029 
0.0000000 0.0000001 

3 

_: 

----------------------------- RESULTS ----------------------------------- 

95 PERCENT 
MfiaOD SPAN G EC50 CONFIDENCE LIMITS 

BINOMIAL %6826.024000 %5000.000000 - %10000.0000 
00 

XOVING AVERAGE 4 0.032585 6221.215000 5270.736000 - ?7451.995000 

PROBIT ( . . . . . . . . . . . . . . . . . . . . . . ..NOT VALID.......................) 

INTBRPRETATION OF STATISTICS 
r 

The order of preference of result6 is: 
BEST: Probit Method 
BETTER: Boving Average 
GOOD: Binomial 
GOOD: Graphic Interpolation (Graph drawn by hand) 

assuming all are statistically valid. 

To Determine if a method has given valid re6UltS: 
GRAPHICAL: Always valid 
BINOMIAL: The program will tell you if this is not valid. 
MOVING AVERAGE: The number of spans need6 to be no less than one 

lower than the number of concentration6 tested 
(excluding control). 

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

. . 

.- 
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ASI, NC. 
SAMFLE RECEIVING FORM 





/ 

c 

r 

PURE EA'RTH ENVIRONMENTAL 

7184 North Park Drive 
Pennsauken. NJ 08110 
Phone: (6091 486-1177 
FAX: (609! 486-0005 

LA.BORATORY 

Aqua Survey 
499 POINT BREEZE ROAD 
FLEMINGTON NJ 08822 

(908) 788-0700 

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

c 
X-AL SOLIDS 

TOTAL SOLID 
% DRY WEIGHT 

FECAL COL I/BIOSOLIDS 
FECAL COLIFORM 

c PER GRAM TOTAL SOLIDS 
.*~*=.*~~,~*.****~I~*~*** 
DILUTIONS REQUIRED 
DEP #04624 
40 CFR PART 503 
18 ED STANDARD METHODS 
9221E.l 
..**.**.*~.**.*~***.*.** 
ALLOWABLE LIMITS 
<l.OOO MPN/Rram 
Total solids 

LAB,, INC _ 

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

REPORT 

Re: Accession No.: 194717 
Date Collected: 05/11/98 
Date,Received: ,05/13/98: 
Aqua Survey 
NSWC BIOFACILITY 
COLUMN 3 

-BIO-12/14-50013 

<3 MPN 

76.6 % 

<I.000 MPN ' 

Report Date/Time 05/18/98 16:46:43 

: 



c 

PURE EAR-l-H ENVIRONMENTAL LAB., INC _ 

7184 North Park Drive 
Pennsauken. NJ 08110 
Phone: (609) 486-1177. T.J. Passon JR., PH.D. 
FAX: (609) 486-0005 LABORA~RYDIRf?XOR L) 

LABORATORY REPORT. 

Aqua Survey Re: Accession No.: 194719 
499 POINT BREEZE ROAD Date Collected: 05/11/m 
FLEMINGTON NJ 08822 Date Received: 05/13/98 

x. _ Aqua ~Surveg 
NSU'C BIOFACILIN 

(908) 788-8700 COLUMN 5 
_- BIO-12/14-50015 

SALMONELLA SP 
SALMONELLA SP <3 MPN 
40 CFR PART 503 
18TH ED 
STANDARD METHODS 
PART 926OD.l 
CLASS A NOT TO EXCEED 
3 MPN PER 4 GRAMS 
TOTAL SOLIDS (DRY WEIGHT) 

TOTAL SOLIDS 
TOTAL SOLID 
06 DRY WEIGHT 78.3 

FECAL COLI/BIOSOLIDs 
FECAL COLIFORM <l.OOO 
PER GRAM TOTAL SOLIDS c *~**i~.*~*~**.~~*~*..*~** 
DILUTIONS REQUIRED 
DEP #04624 
40 CFR PART 503 
~18 ED STANDARD METHODS 
9221E.l 
~**.,*,**~***.***.*~.*** 
ALLOWABLE LIMITS 
el.000 MPN/gram 
Total solids 

% 

MPN 

Report Date/Time 05/10/90 16146:' 

. . 



. 

PCJRE EAR-l-H ENVIRONMENTAL LAB., INC _ 

7184 North Park Drive 
Pennsauken. NJ 08110 
Phone: (609) 486-1177 T.J. Passon JR., PH.D. 
FAX: (609) 486-0005 LABORATORY DIRECTOR 

LABORATORY REPORT 

Aqua Survey 
499 POINT BREEZE ROAD 
FLEMINGTON NJ 08822 

(908) 788-8700 

Re: Accession No.: 194720 
Date Collected: 05/11/98 
Date Received: 05/13/98 
Aqua Survey 
NSU’C BIOFACILITY 
COLUMN 7 
BIG-12/14-50017 

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

S0LID.i 
TOTAL SOLID 
% DRY WEIGHT 

MPN 

76.2 % 

FECAL COLI/BIOSOLIDS 
FECAL.COLIFORM <l.OOO MPN 
PER GRAM TOTAL SOLIDS 
****..******~**,*~~.=*‘** 
DILUTIONS REQUIRED 
DEP #04624 
40 CFR PART 503' 
18 ED STANDARD METHODS 
9221E.l 
=***.****.~~**~~.*'*~**~* 
ALLOWABLE LIMITS 
al.000 MPN/gram 
Total solids 

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

c 



. 

PURE EAR-I-H ENVIRONMENTAL LAB-, INC. 

7184 North Park Drive 
Pennsauken. NJ 08110 
Phone: (609) 486-1177 T.J. Passon JR., PH.D. 
FAX: (609) 486-0005 LABORATORY DIRE'ZI-OR 3 

LABORATORY REPORT 

Aqua Survey 
499 POINT BREEZE ROAD 
FLEMINGTON NJ 08822 

(908) 788-8700 

C. 

Re: Accession No.: 194721 
Date Collected: 05/11/98 
Date Received: 05/13/98 
Aqua Survey 
NSWC BIOFACILITY 
COLUMN 9 
BIO-12/14-50019 

MTAL 

FECAL 

SOLIDS 
TOTAL SOLID 
% DRY WEIGHT 73.9 x 

COLI/BIOSOLIDS 
FECAL COLIFORM <l,OOO MPN 
PER GRAM TOTAL SOLIDS 
*~~~..****..~*.*=.*.*.*** 
DILUTIONS REQUIRED 
DEP UO4624 
40 CFR PART 503 
18.ED STANDARD METHODS 
9221E.l **I**~*.*~****.*~***~*** 
ALLOWABLE LIMITS 
<l,OOO MPN/gram 
Total solids 

d 

SALMONELLA SP 
SALMONELLA SP 
40 CFR PART 503 
18l-H ED 
STANDARD METHODS 
PART 926OD.l. 
CLASS A NOT TO EXCEED 
3 MPN PER 4 GRAMS 
TOTAL SOLIDS (DRY WEIGBT) 

<3 8MP.N 

Report Date/Time 05/18/90 16:46:. 

3 



c 

PURE EAR-I-H ENVIRONMENTAL LAB-, INC _ 

7184 North Park Drive 

r 
Pennsauken. NJ 08110 
Phone: (609) 486-1177 7-J. Passon JR., PH.D. 
FAR: (609) 486-0005 LABORATORY DIRECTOR 

LABORATORY REPORT 

Aoua Survey 
499 POINT BREEZE RCJAD 
FLEMINGTON NJ 08822 

(908) 788-8700 

: 

Re: Accession No.: 194722 
Date Collected: OS/11198 
Dat.e Received: 0.5/13/98 
Aqua Survey 
NSWC BIOFACILITY 
COLUMN 11 
BIO12/14-500111 

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

TOTAL SOLIDS 
TOTAL SOLID 
% DRY WEIGHT 

FECAL COLI/BIOSOLIDS 
FECAL COLIFORM 
PER GRAM TOTAL SOLIDS r =*~**,..~****~.=~~~**~==~ 
DILUTIONS REQUIRED 
DEP #04624 
40 CFR PART 503 
18 ED STANDARD METHODS 
9221E.~l 
*.~~I**~************~~~* 

ALLOWABLE LIMITS 
e1.000 MPN/gram 
Total solids 

x3’ MPN 

73.9 % 

<l,OOO MPN 

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

c . . 
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PURE EAR-l-H ENVIRONMENTAL LAB., INC _ 

7184 North Park Drive 
Pennsauken. NJ OX110 
Phone: I609 1 486-1177 
FAX: f 6OY I 486-0005 

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

Aqua Survev 
499 POIXT BREEZE ROAD 
FLE41ISGTO> NJ OR822 

1908) 788-8700 

TOTAL SOLIDS 
TOTAL SOLID 
% DRY WEIGHT 

SALbtONELLA SP 
SALMONELLA SP 
40 CFR PART SO3 
18TH ED 
STANDARD mEmoDs 
PART 9260D.l 

LABORATORY REPORT 

Re: Accession X0.: 194920 
Date Collected: 05/20/98 
Date. Received: 05/21/98 
Aqua Survey 

C' XSWC CROME BIOFACILI 
COKTROL PILE 25% 
COMPOST 

81.3 D .o 

s3 MPH 

CLASS A NOT TO EXCEED 
3 MPH PER 4 GRAMS 

c 
TOTAL.SOLIDS (DRY WEIGHT) 

a &AL COLI/EIOSOLIDS 
FECAL COLIFURM 1.96R MPN 
PER GRAM TOTAL SOLIDS 
**~~.1=***~*.**,*.=.,~.~~ 
DILUTIONS REQI!~IRED 
DEP #04624 
40 CFR PART 503 
18 ED STAXDARD METHODS 
922lE.l 
~.*====*~I***~.~******~* 
ALLOWABLE LIMITS 
~1.000 MPN/9ram 
Total solids 

Reoort Date/Time 06/01/98 11:09:1 
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1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

I I 
(, ~?b Name: SWL-TULSA Contract: IBIO-12/14-5001-I 

13 I 
I I 

Lab Code: SWOK Case No:MKF-OH SDG No: 33925 

Matrix: (soil/water) SOIL Lab Sample ID: 33925.01 

Sample Am: 2g E Moisture 19.71 Date Received: 05/12/98 

Extraction Volume: 1 Oml Date Extracted: 05/13/98 

Extrhccion Method: SONC Date Analyzed: 06/(x6/98 

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

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

I 2691-41-O , HMX----------------------------- , 2200 IU I 

I 
I 

c 

121-82-4 
99-35-4 
99-65-O 
475-45-a 
9E-95-3 
118-96-7 
1946-51-O 
35572-78-2 
606-20-2 
121-14-2 
88-72-2 
99-93-o 
sg-CE-1 

RDX-----------------------------  / 2240 
TNB----------------------------- , 250 
DNB----------------------------- , 250 
TETRYL-------------------------- , 650 
NB------------------------------ , 260 
TNT----------------------------- , 652 
4ADNT--------------------------- ( 250 
2ADNT--------------------------- , 250 
26DNT--------------------------- , 260 
24DNT--------------------------- , 250 
2NT----------------------------- , 250 
4NT----------------------------- , 250 
3NT----------------------------- , 250 

I I 

SURROGATE AMOUNT SPIKED (ug/kg dry wt.) 
3,4-DNT 

f 

FORM I 



1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

I I 
',ab Name: SWL-TULSA Contract: IBIO-12/14-SOOl-I 

I3 I 
I I 

Lab Code: SWOK Case No:MKF-OH SDG No: 33925 

Matrix: (soil/water) SOIL Lab Sample ID: 33925.01 

Sample .9n;t: 2g S Moisture 19.71 Date Received: 05/12/98 

Extraction Volume: 1 Oml Date Extracted: 05/13/?6 

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

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

CONCENTRATION UNITS: 
CAS NO. COMPOUND tug/L or ug/kg) w/kg Q 

I 75-11-5 , PETN---------------------------- , 250 IU I 

FORM I 



1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

I 
-ab Name: SWL-TULSA contract: (BIO-12/14-SOOl- 

L 15 
I 

Lab Code: SWOK Case No:MKF-OH SDG No: 33925 

Matrix: (soil/water) SOIL Lab Sample ID: 33925.02 

Sample Amt: 2g % Moisture 21.84 Date Received: 05/12/98 

Extraction. Volcme: 1Oml Date Extracted: 05/13/98 

,Extraction Method: SONC Date Analyzed: 06/0.6/98 

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

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

I 2691-41-O , HMX----------------------------- , 2200 
I 121-82-4 , RDX----------------------------- , 1000 
I 99-35-4 / TNB----------------L------------ ( 250 
I 99-65-O , DNB----------------------------- , 250 
1 475-45-a / TETRYL-------------------------- , 650 
I 98-95-3 ( NB------------------------------ ( 260 
I 118-96-7 , TNT----------------------------- , 250 
I 1946-51-O 1 4ADNT--------------------------- / 250 

I 35572-78-2 I *ADNT--------------------------- 1 250 
L , 606-20-2 

I 121-14-2 
I 88-72-2 
I 99-99-o 
I ?G-OS-i 

T 
I’ 
I’ 
I’ 
I 
I 

I’ 
I 

, 26DNT--------------------------- , 260 I 
, 24DNT--------------------------- , 250 I 
, 2NT----------------------------- , 250 I 
/ 4NT----------------------------- , 250 IU I 
( 3NT----------------------------- , 250 IU I 

I I I I-1 

SURROGATE AMOUNT SPIKED (ug/kg dry wt.) 
3,4-DNT 

2000 

FORM I 



1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

I 
Lab Name: SWL-TULSA contract: IBIO-12/14-5001-I 

IS I 
I I 

Lab Code: SWOK Case No:MKF-OH SDG No: 33925 

Matrix: (soil/water) SOIL Lab Sample ID: 33925.02 

Sample Amt: 2g b Moisture 21.84 Date Received: 05/12/98 

Extraction Vol~xne: 1 Oml Date Extracted: 05/13/98 

Extraction Method: SONC Date Analyzed: 05/1.8/98 

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

CONCENTRATION UNITS: 
CAS NO. COMPOUND tug/L or ug/kg) w/kg Q 

1 75-11-5 , PETN---------------------------- , 250 IU I 

FOP&l I 



1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

Lab Name: SWL-TULSA contract: IBIO-12/u-SOOl- 
17 
I 

Lab Cod?: SWOK Case No:MKF-OH SDG No: 33925 

Matrix: (soil/water) SOIL Lab Sample ID: 33925.03 

Sample Amt: 29 i Moisture 24.12 Date Received: 05/12/98 

Extraction Volume: lOml Date Extracted: 05/13/98 

Extraction Method: SONC Date Analyzed: 06/(x6/98 

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

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

I 2691-41-O , HMX----------------------------- 

I 121-82-4 , RDX----------------------------- 
I 99-35-4 ( TNB----------------------------- 

I 99-65-O , DNB----------------------------- 
I 475-45-6 
I 98-55-3 
I 118-96-7 
I 1946-51-O 

c 

I 35572-78-Z 
I 606-20-2 
I 121-14-2 I 
I 88-72-2 I 88-72-2 I 
I 99-99-o I 99-99-o I 
1 $Q-OS-1 1 $Q-OS-1 , 3NT----------------------------- 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I - 

Q 

2200 IU 
1000 IU 
250 IU 
250 IU 
650 IU 
260 
196 

‘I 
I 
I 
I 
I 
I 
I 

250 IU I 
250 IU I 
260 IU I 
250 IU I 
250 IU I 
250 IU I 
250 IU I 

1-I 

SURROGATE AMOUNT SPIKED tug/kg dry wt.) 
3,4'3NT 

2000 

FORM I 



ID 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

-,ab Name: SWL-TULSA contract: IBIO-:2/14-SOOl- 
17 
I 

Lab Code: SWOK Case No:MKF-OH SDG No: 3/g2j 

Matrix: (soil/water) ..SOIL Lab Sample ID: 33925.03 

Sample Amt: 2g E Moisture 24.12 Date Received: 05/12/98 

Extracrion,Volume: 1 Oml Date Extracted: 05/13/98 

Extraction Method: SONC Date Analyzed: OS/l.9/98 

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

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L 01 ug/kg) ug/kg Q 

I 75-11-5 ) PETN---------------------------- , 250 IU I 

FORM I 



1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

I 
Lab Name: 

r 

SWL-TULSA Contract: IBIO-12/14-SOOl- 
19 
I 

Lab Code: SWOK Case No:MKF-OH SDG No: 33925 

Matrix: (soil/water) SOIL Lab Sample ID: 33925.04 

Sample Amt: 2g S Moisture 25.02 Date Received: 05/12/98 

Extraction Volume: 1Od Date Extracted: 05/13/98 

Extraction Method: SONC 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 

Date Analyzed: 06/Q6/98 

Dilution Factor: 2.00 

CONCENTRATION UNITS: 
tug/L or ug/kg) w/kg Q 

I 2691-41-O , HMX----------------------------- , 2200 IU I 
I 121-82-4 
I 99-35-4 
I 99-65-O 
I 479-4.5-a 
I 98-95-3 
I 118-96-7 
I 1946-51-O 

~1 35572-78-2 
606-20-2 

I 121-14-2 
I 88-72-2 
I 99-99-o 

RDX----------------------------- , 1000 IU I 
TNB----------------------------- , 250 
DNB----------------------------- , 250 
TETRYL--------------------------  

NB------------------------------  

TNT-----------------------------  

4ADNT---------------------------  

2ADNT---------------------------  

26DNT---------------------------  

24DNT--------------------------- 
2NT----------------------------- 
4NT----------------------------- 

I 99-oe-1 , 3NT----------------------------- 

650 IU I 
260 IU I 
250 IU I 
250 IU I 
250 IU I 
260 IU 
250 IU 
250 IU 
250 IU 
250 IU 

SURROGATE AMOUNT SPIKED tug/kg dry wt.) 
3,4-DNT 

2000 

c 
FORM I 

033 



1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

I I 
Lab Name: SWL-TULSA contract: IBIO-12/14-SOOl-I 

19 I 
I I 

Lab, Code: SWOK Case No:MKF-OH SDG No: 33925 

Matrix: (soil/water) SOIL Lab Sample ID: 33925.04 

Sample Amt: 2g t Moisture 25.02 Date Received: 05/12/98 

Extraction Volume: 1 Oml Date Extracted: 05/13/98 
~' : 

Extraction Method: SONC Date Analyzed: 05/l.8/98 

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

CONCENTRATION UNITS: 
CAS NO. COMPOUND tug/L or ug/kg) v/kg Q 

I 75-11-5 ( PETN---------------------------- , 250 IU I 

FORM I 

- --.. ~.,., 



ID 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

Lab Name: SWL-TULSA contract: IBIO-12/14-SOOl-I 
111 I 
I I 

Lab Code: SWOK Case No:MKF-OH SDG No: 33925 

Matrix: (soil/water) .SOIL Lab Sample ID: 33925.05 

Sampie Amt: 2g % Moisture 21.41 Date Received: 05/12/98 

Extraction Volume: lOm1 Date Extracted: 05/13/98 

Extraction Method: SONC 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 

Date Analyzed: 06/0\6/98 

Dilution Factor: 2.00 

CONCENTRATION UNITS: 
tug/L or ug/kg) ug/kg Q 

I 2691-41-O 
I 121-82-4 
I 99-35-4 
I 95-65-O 
I 479-45-8 
I 98-95-3 
I 118-96-7 
I 1946-51-O 

r I 35572-78-2 

, RDX----------------------------- 

, TNB----------------------------- 

, DNB----------------------------- 

, TETRYL-------------------------- 

, NB------------------------------ 

, TNT----------------------------- 

, 4ADNT--------------------------- 

, 2ADNT--------------------------- 

52900 iE 
250 IU 
250 iU 
650 IU 

260 22700 1: 
250 
250 

606-20-2 , 26DNT--------------------------- 1 260 IU 
~ 12i-14-2 , 24DNT--------------------------- 1 250 IU 
I 88-72-2 / 2NT----------------------------- , 250 IU 
I 99-99-o , 4NT----------------------------- , 250 IU 
I 99-08-l , 3NT----------------------------- 1 250 IU 
I I I I- 

SURROGATE AMOUNT SPIKED (ug/kg dry wt.) 
3,4-DNT 

2000 

FORM I 



1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

I I 
Lab Name: SWL-TULSA contract: IBIO-12/14-SOOl-I 

111 5x I 
I I 

Lzb Code: SWOK Case No:MKF-OH SDG No: 33925 

Matrix: (soil/water) SOIL Lab Sample ID: 33925.05DL 

Sample Amt: 2g S Moisture 21.41 Date Received: 05/12/98 

Extsac,tion Volume: 20ml Date Extracted: 05/13/98 

Extraction Method: SONC Date Analyzed: 06/0.6/98 

GPC Cleanup: (Y/N) N Dilution Factor: 5.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND fug/L or w/kg) v/kg Q 

I 2691-41-O , HMX----------------------------- , 6840 IDP I 
I 121-82-4 , RDX----------------------------- ( 53000 ID I 
I 99-35-4 , TNB----------------------------- ( 625 IV I 
/ 99-65-D , DNB----------------------------- , 625 IU I 
, 475-.45-e , TETRYL-------------------------- , 1620 IU I 
I 98-95-3 , NB------------------------------ , 650 IU I 
/ 118-96-7 , TNT----------------------------- , 23600 ID I 
I 1946-51-O , 4ADNT--------------------------- ( 625 IU I 
I 35572-78-2 , 2ADNT--------------------------- , 625 IU I 
1 606-20-2 , 26DNT--------------------------- , 650 IU I 
/ 121-14-2 / 24DNT--------------------------- , 625 IU I 
/ 88-72-2 , 2NT----------------------------- , 625 IU I 
I 99-99-o , 4NT----------------------------- , 625 IU I 
I 95-08-l ( 3NT----------------------------- , 625 IU I 
I I I I-1 

SURROGATE AMOUNT SPIKED (ug/kg dry wt.) 2000 
3,4-DNT- 

FORM I 



1D 
EXPLOSIVE ANALYSIS DATA SHEET 

I 
SWL-TULSA contract: I 

I 
I 

Lab Code: SWOK Case No:MKE-OH SDG No: 

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

< 

EPA SAMPLE NO: 

BIO-12/14-SOOl- 
11 

33925 

33925.05 

Saxpie Amt: 2g b Moisture 21.41 Date Received: 05/12/98 

Extraction Volume: 1 On-J Date Extracted: 05/13/98 

Extraction Method: SONC Date Analyzed: 05/14/98 

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

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

I 75-11-5 / PETN---------------------------- [ 250 IU I 

FORM I 



2E 
EXPLOSIVE SURROGATE RECOVERY FORM 

Lab Name: SWL-TULSA Contract: 

b Code: SWOK Case No: MKF-OH SDG No:33925 

I SAMPLE I Sl I OTHER1 
I NUMBER I # I I 
(==============_======,=~=====,======I 

li BIO-12/14-SOOl-3 i 108 
21 BIO-12/14-SOOl-5 I100 
31 BIO-12/14-SOOl-7 199.3 
41 BIO-12/14-SOOl-9 199.3 
51 BIO-12/14-SOOl-11 179.4 
6lBIO-12/14-SOOl-11 5X 167.5D 
71 BL0513SD 1104 
81 LC0513SD 
91 LD0513SD 

101 
111 
12 I 
131 
141 
151 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

84.1 
90.3 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0 I 
0 I 
0 I 
0 I 
0 I 
0 I 
0’ I 
0 I 
0 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

51 = 3,4-DNT 

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

FORM II 

(60-140) 

3 

3 
c 4 



SOIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

.~.? Name: SWL-TULSA contract: 

c, Code: SWOK Case No: MKF-OH 

Clie?' .L Sample No: LC0513SD 

SDt No:33925 

I I SPIKE I SAMPLE 1 LCS I LCS I QC 
I / ADDED ICONCENTRATION~CONCENTRATIONI % I LIMITS 
I COMPOUND I (ug/Kg) I (ug/Kg) I tug/Kg) I REC #I REC. 
I ===---- ____~~~============= ,======;==,=============,=============1========1======== 
I HMX I 9500 I 11200 I 118 1 57-137 

I RDX I 9500 I 10600 I ,112 1 77-113 

I TNB I 9500 I 10100 I 106 1 64-125 

I DNB I 9500 I 10600 I 112 I 82-118 
, TZT;j”, I 9500 I 5320 I 56 I 23-124 _- _..._ 
I NB 
I TNT 
1 4ADNT 
I 2ADNT 
I 26DNT 
I 24DNT 
l?K 
I 4NT 
I 3NT 
/ 

I 9500 I I 10600 I 1.12 I 
I 9500 I I 8440 t 89 I 
I 9500 I I 11700 I 123 I 
I 9500 I I 10800 I 114 I 
I 9500 I I 10300 I 108 I 
I 122 9500 I I 11600 I I 
I 9500 I I 10400 I 109 I 
I 9500 I I 10300 I 108 I 
I 9500 I I 9480 I 100 I 
I I I I I . . 

c of Ar,aly:e recoveries out of QC Advisory Limits = 0 

69-143 ; 
75-118 i 
60-140 I 
60-140 I 
78-117 I 
74-126 
78-123 
79-125 
78-121 

0 5 



3G 

SOIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

. Name: SWL-TULSA Contract: 

L&Z Code: SWOK Case No: MKF-OH SDG No:33925 

client Sx.;le No: LC0513SE 

I 
I COMPOU::3 
J_==================5==5 
I FETN 
I 

No of Analyte recoVerieS 

/ SPIKE I SAMPLE I LCS I LCS I QC I 
1 ADDED ~CONCENTRATIONICONCENTRATIONI k I LIMITS I 
I (w/Kg) I tug/Kg) I (ug/Kg) I REC #I REC. I 
I: 

.I 

=========I============= ,=============,========I========; 

3000 I I 3140 I 105 I 70-130 I 
I I I I I 

out of QC Advisory Limits = 0 

7 



3G 

'SOIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

Name: SWL-TULSA contract: 

Lti- Code: SWOK Case No: MKF-OH SDG No:33925 

Client Sample No: LD0513SD 

7 

I COMPOUND 
I==-- - --=-================5 

I HMX 
I RDX 
I TNB 
I DNB 
/ TETRYL 
I NB 
I TNT 
I 4ADNT 
I 2ADNT 
1 26DNT 
i 24DNT 
I 2NT 
I 4NT 
I 3NT 
I 

:I 
.I 

SPIKE / SAMPLE I LCSD 
ADDED ICONCENTRATIONICONCENTRATION 
(ug/Kg) I (ug/Kg) I (ug/Kg) 

'='======'=========='==,=======~~;;~~= 
9500 I I 
9500 I I 10400 
9500 1 I 10800 
9500 I I 10700 
9500 I I 8460 
9500 I I 10500 
9500 I I 8830 
9500 I I 11200 
9500 I I 10900 
9500 I I 10400 
9500 I I 11700 
9500 I I 10700 
9500 I I 10400 
9500 I I 9640 

LCSD i QC 
% 1 LIMITS 

REC #I REC. 
========,======== 

118 .I 57-137 
109 1 77-113 I 
114 I 64-125 I 
113 I 82-118 I 

89 I 23-124 I 
110 I 69-143 

93 I 75-118 
118 1 60-140 
115 I 60-140 
109 I 78-117 
123 I 74-126 
113 1 78-123 
109 I 79-125 I 
101 I 78-121 I 

I I I I I 

of Analyte recoveries out of QC Advisory Limits = 0 

cl 7 



3G 

SOIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

Name: SWL-TULSA Contract: 

Lab Code: SWOK Case No: MKF-OH SDG No:33925 

tlien~ Sample No: LD0513SE 

I I SPIKE I SAMPLE I LCSD I LCSD I QC 
I I ADDED ICONCENTRATIONICONCENTRATIONI % I LIMITS 

C"!G'OUN" I tug/Kg) I (q/Kg) I tug/Kg) I REC XI REC. 
i=======================,===~~~~==,=============,=====~~====~=,========,=~====== 
/ PETN I I I 3100 I 103 I 70-130 I 
I I I I I I I 

No of Analyte recoveries out of QC Advisory Limits = 0 



1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

I 

-c 
Yame : SWL-TULSA contract: ,BIo-12/14-soo1-j 

13 I 
I VLP I 

Lab Code: SWOK Case No:MKF-OH SDG NO: 335 324 

Xatrix: (soil/water) WATER Lab Sample ID: 33924.01 

Sample Amt: lml % Moisture 20.81 Date Received: 05/12/98 

Extraction Volume: lml Date Extracted: DIRECT INJ 

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

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

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kgl ug/L Q 

I 2691-41-O / HMX----------------------------- , 13.0 IU I 
I 121-82-4 , RDX----------------------------- ( 14.0 IU I 
I 99-35-4 , TNB----------------------------- , 7.30 10 I 
I 99-65-O , DNB----------------------------- , 4.00 IU I 
I 479-45-8 , TETRYL-------------------------- ( 10.0 IU I 
I 98-35-3 , Na------------------------------ ( 7.00 IU I 
I 118-96-7 ( TNT----------------------------- , 6.40 IU I 
I 1946-51-O ( 4ADNT--------------------------- , 7.00 IU I 

c 
'5572-78-2 1 ~ADNT--------------------------- 1 12.0 IU I 
.06-20-2 / 26DNT--------------------------- , 9.40 IU I 

I 121-14-Z / 24DNT--------------------------- , 5.70 IU I 
I 88-72-2 , zNT----------------------------- , 12.0 IU I 
I 99-99-o , 4NT----------------------------- , 8.00 IU I 
I 95-08-l , 3NT----------------------------- 1 7.90 IU I 
I I I I-1 

SURROGATE AMOUNT SPIKED tug/L ) 200 
3,4-DNT 

c 

FORM I 

17 



1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

I 
Name: SWL-TULSA contract: IBIO-12/14-SOOl-I 

I3 I 
I -rCLP I 

) Code: SWOK Case No:MKF-OH SDG No: 33924 

:rix : (soil/water) WATER. Lab Sample ID: 33924.01 

np1e Amt: lrnl S Moisture 20.81 Date Received: 05/12/98 

traction Volume: llnl Date Extracted: DIRECT INJ 

traction Method: DIRECT Date Analyzed: 05/26Y98 

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

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

75-11-5 , PETN---------------------------- , 20.0 IU I 

‘1 

FORM I 

c---J 
23 



ID 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

I 
SWL-TULSA Contract: IBIO-12/14-SOOl- 

15 
I I-CLP 

:b Code: SWOK Case No:MKF-OH SDG No: 33924 

itrix: (soil/water) WATER Lab Sample ID: 33924.02 

zlp1e Amt: lml 6 Moisture 21.49 Date Received: 05/12/98~ 

xtraction Volume: lml Date Extracted: DIRECT INJ 

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

?C Cleanup: (Y/N) N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/kg) ug/L 0. 

2691-41-O , HMX----------------------------- , 13.0 IU I 
121-82-4 ( RDX----------------------------- , 14.0 IU I 
99-35-4 , TNB----------------------------- , 7.30 IU I 
99-65-O , DNB----------------------------- , 4.00 IU I 
479-45-8 10.0 u I 
98-95-3 7.00 u I 
118-96-7 6.40 u I 
1946-51-O 7.00 u I 

fy,'-;-' 
12.0 u I 
9.40 u I 

121-14-2 5.70 u I 
88-72-2 12.0 u I 
99-99-0 8.00 u I 
99-08-l / ANT----------------------------- 1 7.90 IU I 

I I I 1-I 

SURROGATE AMOUNT SPIKED (ug/L ) 200 
3,4-DNT 

r FORM I 

27 



1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

1~ 
.b Name: SWL-TULSA contract: IBIO-12/14-SOOl- 

I5 
I -i-c LP 

Lab Code: SWOK Case No:MKE-OH SDG No: 33924 

:4atrix: (soil/water) WATER Lab Sample ID: 33924.02 

Sample Amt: lml % Moisture 21.49 Date Received: 05/12/98 

Extraction Volume: lml Date Extracted: DIRECT INJ 

Extraction Method: DIRECT Date Analyzed: 05/26?'98 

GPC Cleanup: (Y/N) N 

CAS NO. COMPOUND 

Dilution Factor: 2.00 

CONCENTRATION UNITS: 
(ug/L or q/kg1 W/L Q 

I 75-11-5 , PETN---------------------------- , 20.0 IU I 

FORM I 



1D 
EXPLPSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

I I 
me: SW;-TULSA contract: IBIO-12/14-SOOl-I 

17 I 
I -rCLP I 

.ab Code: SW3K case No: MKF-OH SDG NO: 33324 

.:ztrix: (soil/water) WATER Lab Sample ID: 33924.03 

Sample Amt: 131 % Moisture 22.57 Date Received: 05/12/98 

Extraction Volume: 1ml Date Extracted: DIRECT INJ 

Extraction Method: DIRECT Date Analyzed: 05/15(98 

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

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

I 2691-41-O I HMX-- _____-__________----------- ( 13.0 IU I 
I 121-82-4 I 
I 99-35-4 I 
I 99-65-O I 
I 479-45-8 I 
I 98-95-3 I 
i 118-96-7 I 

1946-51-O I 
i572-78-2 I 

006-20-2 I 
I 121-14-2 I 
I 88-72-2 I 
I 99-39-o I 
1 99-08-l 1 

RDX----------------------------- , 

TNB----------------------------- , 

DNB----------------------------- , 

TETRYL-------------------------- , 

NB------------------------------ , 

TNT----------------------------- ( 

4ADNf--------------------------- , 

*ADNT--------------------------- ) 

26DNT--------------------------- , 

~~DNT--------------------------- 1 

zNT----------------------------- ( 

4NT----------------------------- , 

3NT----------------------------- , 

14.0 
7.30 
4.00 
10.0 
7.00 
6.40 
7.00 
12.0 
9.40 
5.70 
12.0 
8.00 
7.90 

IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 

I I I I-1 

SURROGATE AMOUNT SPIKED (Ug/L 1 200 
3,4-DNT 

FORM I 

32 



1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

3 Name: SWL-TULSA Contract: ;BIO-12/14-SOOl-; 

1’ XL-P 
I 
I 

b Code: SWOK Case No:MKF-OH SDG No: 33924 

trix: (soil/water) WATER Lab Sample ID: 33924.03 

.mple mt: lml % Moisture 22.57 Date Received: 05/12/98 

:traction Volume: 1ml Date Extracted: DIRECT INJ 

<traction Method: DIRECT Date Analyzed: OS/26198 

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

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

75-11-5 ) PETN---------------------------- 1 20.0 10 I 

FORM I 



1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

I 
SWL-TULSA contract: IBIO-12/14-SOOl- 

ig XLP 
Code : SWOK Case No:MKF-OH SDG No: 33924 

LX: (soii/water) WATER Lab Sample ID: 33924.04 

:ie Amt: lml % Moisture 25.28 Date Received: 05/12/98 

raction Volume: Id Date Extracted: DIRECT INJ 

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

Cleanup: (Y/N1 N Dilution Factor: 2.00 

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

1691-41-O , HMX----------------------------- , 13.0 IU I 
-21-82-4 / RDX----------------------------- , 14.0 IU I 
i9-35-4 , TNB----------------------------- ( 7.30 IU I 
35-65-O , DNB----------------------------- , 4.00 IU I 
479-45-B , TE*RyL-------------------------- , 10.0 IU I 
38-95-3 / NB------------------------------ , 7.00 IU I 
118-96-7 , TNT----------------------------- , 6.40 IU I 

, 4ADNT--------------------------- , 7.00 IU I 
1 ZADNT--------------------------- 1 12.0 IU I 
, 26DN*--------------------------- , 9.40 IU I 
, 24DNT--------------------------- , 5.70 IU I 

a8-72-2 
99-99-o 
39-08-l 

/ zNT----------------------------- 12.0 IU I 
, 4NT----------------------------- 8.00 IU I 
, 3NT----------------------------- 7.90 IU I 
I I-1 

XRROGATE AMOUNT SPIKED tug/L 1 
,4-DNT 

200 

c FORM I 

37 



1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

I I 
) Name: SWL-TULSA contract: IBIO-12/14-SOOl-( 

I3 TCLP 
I 
I 

J Code: SWOK Case No:MKF-OH SDG No: 33924 

zrix: (soil/water) WATER. Lab Sample ID: 33924.04 

nple Amt: lml % Moisture 25.28 Date Received: 05/12/98 

Lraction Volume: InIl Date Extracted: DIRECT INJ 

tracti?? Method: DIRECT Date Analyzed: 05/26198 

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

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

75-11-5 , PETN---------------------------- , 20.0 IU I 

FORM I 

40 ‘7 



1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

I I 

c" Name: 

SWL-TULSA contract: ;;;o-u/14-SOOl-I 

( --KG 
I 
I 

Lab Code: SWOK Case No:MKF-OH SDG No: 33924 

Matrix: (soil/water) WATER Lab Sample ID: 33924.05 

Sample Amt: lid % Moisture 21.88 Date Received: 05/12/98 

Extraction Volume: lml Date Extracted: DIRECT IN.7 

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

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

CONCENTRATION UNITS: 
CAS NO. COMPOUND tug/L or ug/kgl ug/L Q 

I 2691-41-O , HMX----------------------------- ( 13.0 IU I 
I 121-82-4 ( RDX----------------------------- , 14.0 IU I 
1 99-35-4 , TNB----------------------------- , 7.30 IU I 
I 99-65-O , DNB----------------------------- , 4.00 IV I 
1 475-45-8 / TETRYL-------------------------- , 10.0 IU I 
I 98-95-3 , NB------------------------------ , 7.00 IU I 
I 118-96-T , TNT----------------------------- , 6.40 IU I 

4ADNT--------------------------- , 7.00 IU I 
2ADNT--------------------------- , 12.0 IU I 
26DNT--------------------------- , 9.40 IU I 
24DNT--------------------------- 1 5.70 IU I 
2NT----------------------------- , 12.0 IU I 4NT----------------------------- , 8.00 IU I 
3NT----------------------------- , 7.90 IU I 

I I I I-1 

SURROGATE AMOUNT SPIKED (ug/L 1 200 
3,4-DNT 

I 1946-51-O 

c 35572-78-2 606-20-2 
, 121-14-2 
I 88-72-2 
1 99-99-o 
1 99-08-l 

FORM I 

42 



I” 

EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

I I 
b Name: SWL-TULSA Contract: IBIO-12/14-SOOl-I 

111 -rC.Lf I 
Lab Code: SWOK ,Case No:MKF-OH SDG NO: 33924 

Matrix: (sOil/Water) WATER Lab Sample ID: 33924.05 

Sample Amt: Id % Moisture 21.88 Date Received: 05/12/98 

Ex-traction Volume: lml Date Extracted: DIRECT INJ 

Extraction Method: DIRECT Date Analyzed: 05/26198 

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

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

1 75-11-5 ( pETN---------------------------- , 20.0 IU I 

FORM I 

‘? 
45 



Lab Nane: SWL-TULSA 

Lab Code: SWOK 
No:33924 

2E 
EXPLOSIVE SURROGATE RECOVERY FORM 

contract: 

Case No:MK?-OH 

c 

c 

SDG 

31BIO-12/14-S001-5 
4lBIO-12/14-5001-7 
5)BIO-12/14-5001-7 MS 
6lBIO-12/14-S001-7 MSD 
7lBIO-12/14-S001-9 
8lBIO-12/14-SOOl-11 
9lBB0513W 

lOlBL0520W if 
lllTB05129BCl 
12lTB051298B 
13lTC0513W~ 
14lLC0520WE 
lSlTDO513WE 
16lLD0520WE 
11 I 
181 
191 
201 
211 
221 
231 
24 / 
251 

I SAMPLE / Sl I OTHERI 
# I I 

j=,==,,,,""""4~=,,==-=~=======,=-=-==, 
1, BIO-12/14-5001-3 I 0 I 
ZlBIO-12/14-SOOl-3RE I100 I 

124 I 
123 I 
111 I 
122 I 
117 I 
114 I 
114 I 
105 I 
120 I 
120 I 
146 
97.2 
118 
95.0 

261 
271 
281 
291 
301 
31 I 
321 
331 
341 
351 
361 
371 

0 i . 
0 I 
0 I 
0 I 
0 I 
0 I 
0 I 
0 I 
0 I 
0 I 
0 I 
0 I 
0 I 
0 I 
0 I 
0 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I I-’ 

Sl - 3.4DNT (60-1401 
$4 Column to be used to flag recovery values 
* Values outside of QC limits 
D Surrogates diluted out 

Page 1 FORM II 

4 



3F 

^;XPLOSIVE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY FORM 

.-TULSA contract: 

1% Case No: MKF-OH SDG No:33924 

f No: 810-12/14-s001-7 MSD 

- 
I SPIKE I SAMPLE I MS I MS I QC 
I ADDED .(CONCEN~RATIONICONCENT~TIGNI % $ LiMiTS 
I (W/L) I (ug/Ll I (q/L) I REC #I REC. 

.I 
, 
I --- -====--======-=,==-====-=,-==-==I====’=”==’===”‘=---I,=‘===~;=I=~~~;;~=I 

l 400 I 1 348 % 
I 150 I ( 132 I 38 I 66-139 I 
I 225 I ( 206 I 92 I 56-129 I 

I 125 I I 
I 413 I I 
I 213 I I 
I 188 I I 
I 313 I 
I 313 I 
I 288 I 
I 175 I 
I 363 I 
I 250 I 
I 238 I 
/ I . . 

122 I 98 I 76-122 
326 I 79 I 76-120 
195 I 92 I 82-111 
239 I 127 I 76-137 
272 I 87 I 60-140 
270 I 86 I 60-140 

I 
I 
I 241 I 86 1 80-118 I 
I 156 I 89 I 72-123 I 
I 318 I 88 I 74-13.0 I 
I 232 I 93 I 78-116 I 
I 217 I 116 I 72-126 I 
I I I I 

.::e recoveries out of QC Advisory Limits = 0 

I SPIKE I MSD ( MSD I I I I 
1 ADDED ICONCENTRATION % I % 1 QC LIMITS I 

.-. I tug/L) I lug/L) 1 REC #I RPD#I RPD I REC. I 
-l__,======,=,,l======sEE=I===,=====-==I ---- x===__-- (===E=I=E=_===I,_====E==J 

I 400 I 329 
I 150 I 118 
I 225 I 202 
I 125 I 120 

I 82 I 6 I 15 I 44-154 I 
I 79 I Ill 12 I 66-139 I 
I 00 I 21 10 I 56-129 I 
I 96 I 2 I 15 

80 I 1 I 14 
94 I 31 13 

128 I 1 I 15 
89 I 3 I 40 

I 76-122 I 
I 76-120 I 
I 82-111 I 
I 76-137 I 
I 60-140 I 
I 60-140 I 
I 80-119 I 
I 72-123 I 

413 I 325 
213 I 201 
188 I 241 I 
313 I 280 I 
313 I 273 I 87 I 1 I 40 
288 I 241 I 84 I 2 I 13 
175 I 155 I 89 I 1 I 14 

.I 

363 I 318 88 I U I 15 1 74-130 I 
250 I 224 90 I 41 14 I 78-116 I 
238 I 268 113 I 3 I 15 ) 72-126 I 

I I I-' I \ 

~--Lyte recoveries out of QC Advisory Limits = 0 
's out of QC Limits 0 

5 



3F 

WATER EXPLOSIVE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY FORM 

;c 
SWL-TULSA Contract: 

lode: SWOK Case No: MKF-OH SDG No:33924 

nt Sample No: BIO-12/14-SOO1-7 

/ SPIKE I SAMPLE I MS I MS I QC I 
1 ADDED I'CONCENTRATIONlCONCENTPATIONi % i LIMITS i 

:OMP.OUND I tug/L) I (ug/L) I lug/L) I REC #I REC. I 
_====================1=_=====5= - ,-============,===========,== ,=z=5====/=x======, 
:TN ( 1200 'I I 1380 \ I 115' I 70-130 I 

I I I I I I 

sf Analyte recoveries out of QC Advisory Limits = 0 

I SPIKE I MSD I MSD I I I I 
I ADDED ICONCENTRATIONI % I QC LIMITS I 

COMPOUND I REC #I R(%PD#I RPD I REC. I 
i====_=I====s==3=_--_- _==========,=5=S=_==,====I_=====E=I=====,========, 
‘STN I 1200 I 1390 I 116 I 1 I 30 I 70-130 / 

I I I '----I I I 

of Analyte recoveries out of QC Advisory Limits = 0 
.RPD's out of QC Limits 0 

6 



3G 

WATEPEXPLOSIVE CONTROL SPIKE RECOVERY FORM 

Name: SWL-TULSA contract: 

code: SWOK Case No: MKF-OH SDG No:33924 

ent sample No: LC0520WE 

I SPIKE LCS I LCS I QC I 
I ADDED ~coN~~~~IoNIc~NCE*TRA*IONI % I LIMITS I 

COMPOUND I (ug/L) I tug/L) I (w/L) I REC #I REC. I 
==___--__--_========= 

.MX : ,===o==I=='=r====""=='1=='=5===';,,=/===~~===~=~~~~~~=~ I 400 I 72-125 154 I 103 I i 

.DX I 150 I I 74-118 225 I 100 I I 
'NB I 225 I I 79-132 124 I 99 I I 
)NB I 125 I I 58-120 I 
YETRYL 

329 I 80 I 
I 413 I I 68-135 I ?B I 213 I I 226 I 106 I 
I 188 I I 265 I 141 I 61-145 I rNT 

1ADNT 
241 I 77 1 60-140 I 

I 313 I I 60-140 I 
!ADNT 

267 I 85 I 
I 313 I I 77-125 I 253 I 88 I 

26DNT I 288 I I 70-134 I 
24DNT 

162 I 93 I 
I 175 I I 73-131 I 333 I 92 I 

2NT I 363 I I 73-116 237 I 95 I I 4NT I 250 I I 
3NT I 238 I I 289 I 121 I 71- 1271 

I I I I I I 

,f Analyte recoveries out of QC Advisory Limits = 0 

7 



3G 
EXPLOSIVES WATER LABORATORY CONTROL SPIKE RECOVERY 

Name : SWL-TULSA Contract: 

6: SWOK Case No: MKF-OH SDG No: 33924 

-nt Sample ID: TC0513WF 

_'OMPOUND 
================ 
X-N 1200 0.0 1380 

of analyte recoveries out of QC Limits = 

c 

FORM III 

0 



3G 

WATER EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

TULSA Contract: 

Case NO: MKF-OH SIX No:33924 

NO: LCCISZOWF 

I LCS I QC I 
I LINiT5 I 

I I I I I I 

recoveries out of QC Advisory Limits = 0 

9 



3t 

WATER EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

_. 
c 

ne: SWL-TULSA contract: 

aS Code: WOK Case No: MKF-OH SDG No:33924 

lien: Sample No: LD0520WE 

I SPIKE I SAMPLE I LCSD I LCSD I QC 
( ADDED l~CONCENTRATION~%OIJCENTRATIONI .S j LIMTTS 

I (u&!/L) I tug/L) I REC #I REC. 
I 

COMPOUND I tug/L) 
=======================I~======== 

HMX -I 
RDX 

400 I 
150 I 
225 I 
125 I 
413 I 
213 I 
188 I 
313 I 
313 I 
288 I 
175 I 
363 I 
250 I 
238 I 

=====Es5,========, 

93 I '46-151 ~1 
159 I 106 
228 I 101 
121 I 97 

I 73 

72-i2? 
74-118 
79-132 
58-120 
68-135 
61-145 
60-140 I 
60-140 I 
77-125 I 
70-134 I 
73-i31 1 
73-116 I 
71- 1271 

I 

i TZZYL 
I NB 
I TNT 
I 4ADNT 
I ZADNT 
I 26C:.'T 
I 242:;T 
I 2NI 
I 4NT -..,_ 
/ 5NI I 

I 302 
I 232 
I 280 
I 268 
I 275 
I 251 

I 109 
I 149' 
I 86 
I 88 
I 87 

164 I 94 
325 I 90 
228 I 91 
286 I 120 

I 
_‘. I I I 

Analyte recoveries out of QC Advisory Limits = 1 

< 

10 



3G 
EXPLOSIVES WATER LABORATORY CONTROL SPIKE RECOVERY 

ame : SWL-TULSA Contract: 

ode: SWOK Case No: MXF-OH SDG No: 33924 

,t Sample ID: TDO513WF 

SPIKE SAMPLE 
ADDED CONCENTRATION 

,L",r""I"u (u&I/L) (ug/L) 
5====5===r===== ========= ===========z= 
rN 1200 0.0 

>f analyte recoveries out of QC Limits = 

FORM III 

11 i 3 



3G 

WATER EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

L-TULSA contract : 

!e: SWOK Case No: MKF-OH SDG No:33924 

Sample No: LD0520WF 

I SPIKE I SAMPLE I LCSD I LCSD I QC I 
I ADDED ~+fZONCENTRATION~CONCENTRATIONi 6 I LIMITS pi 

POUND I (ug/L) I (ug/Ll I (ug/L) REC #I REC. 
=============E=l==(======E==(==,====E====,==== ES=E=E=_E,~========,========/ 
/ I 1200 I' I 1240 I 103 , 70-130 I -. 

I I , I I I 

Analyte recoveries out of QC Advisory Limits = 0 

12 



1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

I 
T,ab Name: SWL-TULSA Contract: IBIO-12/14-SOOl- 

I3 

Lab Code: SWOK 
; SPLP 

Case No:MKF-OH SDG No: 33926 

Matrix: (soil/water) WATER Lab Sample ID: 33926.01 

Sample Amt: lml % Moisture 20.41 Date Received: 05/12/98 

Extraction Volume: lml Date Extracted: DIRECT INJ 

Extraction Method: DIRECT Date Analyzed: 05/15J98 

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

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

I 2691-41-O , HMX----------------------------- , 13.0 IV I 
I 121-82-4 , RDX----------------------------- , 14.0 IV I 
I 99-35-4 , TNB----------------------------- , 7.30 IU I 
I 99-65-O , DNB----------------------------- , 4.00 IV I 
I 479-45-8 , TETRYL-------------------------- , 10.0 IU I 
I 98-95-3 ( NB------------------------------ ( 7.00 IU I 
I 118-96-7 ( TNT----------------------------- , 6.40 IU I 
I 1946-51-O , 4ADNT--------------------------- , 7.00 IV I 
t 35572-70-2 , 2ADNT--------------------------- ( 12.0 I 

606-20-2 , 26DNT--------------------------- , 9.40 I:: I 
, 121-14-2 , 24DNT--------------------------- , 5.70 IU I 
I 88-72-2 , 2NT----------------------------- , 12.0 IV I 
I 99-99-o , 4NT----------------------------- , 8.00 IU I 
I 99-08-l , 3NT----------------------------- , 7.90 IV I 
I I I I-1 

SURROGATE AMOUNT SPIKED (ug/L I 200 
3,4-DNT 

FORM I 



1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

I I 

i?" Name: 

SWL-TULSA contract: IBIO-12/14-5001-l 
I3 I 
I SPLP I 

Lab Code: SWOK Case No:MKF-OH SDG No: 33926 

Matrix: (soil/water) WATER Lab Sample ID: 33926.01 

Sample .tit.: M % .Moistue Al.41 Date .Received: D5/.Z?J98 

Extraction Volume: lml Date Extracted: DIRECT INJ 

Extraction Method: DIRECT Date Analyzed: 05126f98 

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

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

I 75-11-5 ( PETN---------------------------- , 20.0 IU I 

FORM I 

. : 13 



1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

I 
l.ab Name: SWL-TULSA contract: IBIO-12/14-SOOl- 

I5 
I SPLP 

Lab Code: SWOK Case No:MKF-OH SDG No: 33926 

Matrix: (soil/water) WATER Lab Sample ID: 33926.02 

Sample Amt: IIn1 % Moisture 18.78 Date Received: 05/12/98 

Extraction Volume: lml Date Extracted: DIRECT INJ 

.Extraction Method: DIRECT Date Analyzed: 05/15/98 

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

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

I 2691-41-O , HMX----------------------------- ) 13.0 IU I 
I 121-82-4 , RDX----------------------------- ( 14.0 IU I 
I 99-35-4 , TNB----------------------------- , 7;30 IU I 
I 99-65-O , DNB----------------------------- , 4.00 IU I 
I 479-45-0 ( TETRYL-------------------------- , 10.0 IU I 
I 90-95-3 i NB------------------------------ ( 7.00 IU I 
I ll@-96-7 , TNT----------------------------- ( 6.40 IU I 
I 1946-51-O , 4ADNT--------------------------- , 7.00 IU I 
I 35572-70-2 ( 2ADNT--------------------------- , 12.0 IU I 

606-20-z ( 26DNT--------------------------- ( 9.40 IU I 
I 121-14-2 , 24DNT--------------------------- ( 5.70 IU I 
I 88-72-2 , 2NT----------------------------- , 12.0 IU I 
I 99-99-o ( 4NT----------------------------- , 0.00 IU I 
1 99-08-l 1 ANT----------------------------- ( 7.90 IU I 
I I I I-- 

SURROGATE AMOUNT SPIKED tug/L 1 200 
3,4-DNT 

FORM I 

n 
15 



EXPLOSIVE ANALYSIS D;;A SHEET EPA SAMPLE NO: 

I I 
- ?b Name: SWL-TULSA contract: IBIO-12/14-SOOl-I 

(r~ 
15 I 
I SPLP I 

Lab Code: SWOK Case No:MKF-OH SDG No: 33926 

Matrix: (soil/water) WATER Lab Sample ID: 33926.02 

Sample .Amt: lml .% Moisture .38.78 .DJ.tP Received: D5/12/98 

Extraction Volume: InIl Date Extracted: DIRECT INJ 

Extraction Method: DIRECT Date Analyzed: OS/26198 

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

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

I 75-11-5 , PETN---------------------------- ( 20.0 IU I 

FORM I 

c 
. 18 



1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

I I 
',ab Name: SWL-TULSA Contract: IBIO-12/14-SOOl-I 

I7 I 
I SPLP I 

Lab Code: SWOK Case No:MKF-OH SDG NO: 33926 

Matrix: (SOil/Waterl WATER Lab Sample ID: 33926.03 

Sample Amt: lml % Moisture 22.85 Date Received: 05/12/98 

Extraction Volume: lml Date Extracted: DIRECT INJ 

Extraction Method: DIRECT Date Analyzed: 05’/15/98 

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

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

1 2691-41-O , HMX----------------------------- , 13.0 IU I 
I 121-82-4 , RDX----------------------------- , 14.0 IU I 
1 99-35-4 , TN*----------------------------- , 7.30 IU I 
( 99-65-O , DNB----------------------------- , 4.00 IU I 
I 479-45--a 1 TETRYL-------------------------- ) 10.0 IU I 
1 98-95-3 , NB------------------------------ ! 7.00 IU I 
I 118-96-7 , TNT----------------------------- , 6.40 IU I 
( 1946-52-O , 4ADNT--------------------------- , 7.00 IU I 

35572-78-2 , zADNT--------------------------- , 12.0 IU I 
606-20-z , 26DNT--------------------------- , 9.40 IU I 

, 121-14-Z , 24DNT--------------------------- , 5.70 IU I 
1 88-72-Z , zNT----------------------------- , 12.0 IU I 
I 99-99-o , 4NT----------------------------- , 8.00 IU I 
( 99-08-l , 3NT----------------------------- , 7.90 IU I 
I I I I-1 

SURROGATE AMOUNT SPIKED tug/L ) 200 
3,4-DNT 

FORM I 



1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

I I 
?b Name: SWL-TULSA contract: IBIO-12/14-SOOl-I 

17 I 
I SOLP I 

Lab Code: SWOK Case No:MKF-OH SDG No: 33926 

Matrix: (soil/water) WATER Lab Sample ID: 33926.03 

Sampie Amt: lull 

Extraction Volume: 

Extraction Method: 

GPC Cleanup: (Y/N) 

CAS NO. 

$ Moisrue 22-85 Dare Rec.eixedz Z/12/98 

lml Date Extracted: DIRECT INJ 

DIRECT Date Analyzed: 05/26f98 

N Dilution Factor: 2.00 

CONCENTRATION UNITS: 
COMPOUND (ug/L or ug/kgl ug/L Q 

I 75-11-5 , PETN---------------------------- , 20.0 IU I 

c 

FORM I 

23 



1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

I I 
'ab Name: SWL-TULSA contract: IBIO-12/14-SOOl-I 

19 I 
I SPCP I 

Lab Code: SWOK Case No:MKF-OH SDG No: 33926 

Matrix: (soil/water) WATER Lab Sample ID: 33926.04 

Sample Amt: lml $ Moisture 25.07 Date Received: 05/12/98 

Extraction Volume: lml Date Extracted: DIRECT INJ 

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

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

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

I 2691-41-O , HMX----------------------------- ( 13.0 IU I 
1 121-82-4 , RDX----------------------------- ) 

I 99-35-4 , TNB----------------------------- , 
( 99-65-O , DNB----------------------------- , 
( 479-45-e , TETRYL-------------------------- , 
I 98-95-3 , NB------------------------------ , 
I 118-96-7 ( TNT----------------------------- , 
( 1946-51-O , 4ADNT--------------------------- , 
' 35572-78-2 , zADNT----------------------------- , 

606-20-2 ( 26DNT--------------------------- , 
, 121-14-2 , 24DNT--------------------------- , 
I 88-72-2 , zNT----------------------------- , 

14.0 
7.30 
4.00 
10.0 
7.00 
6.40 
7.00 
12.0 
9.40 
5.70 
12.0 ^ ^^ 

u I 
u I 
u I 
u I 
u I 
u I 
u I 
u I 
u I 
u I 
u I 

I 99-99-o ( 4NT----------------------------- , U.“” IU I 
( 99-08-l , 3NT----------------------------- , 7,90 IU I 
I I I 1-I 

‘1 

d 

SURROGATE &MOUNT SPIKED (UgfL 1 
3,4-DNT 

200 

FORM I 

L) 
25 



1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

.b Name: SWL-TULSA Contract: IBIO-12/14-SOOl-; 
15 
I 5PLp 

I 
I 

Lab Co3c: SWOK Case No:MKE-OH SDG No: 33926 

Matrix: (soil/water) WATER Lab Sample ID: 33926.04 

sample &OS.: .m 5 Maistlrre ..25..07 Da& Received: D5/.12/38 

Extraction Volume: lml Date Extracted: DIRECT INJ 

Extraction Method: DIRECT Date Analyzed: 05,/26{98 

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

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

I 75-11-5 , PETN----------------------------, , 20.0 IU I 

FORM I 

28 



1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

I I 
bb Name: SWL-TULSA contract: IBIO-12/14-SOOl-I 

I11 I 
I 5PLf I 

Lab Code: SWOK Case No:MKE-OH SDG No: 33326 

Matrix: (soil/water) WATER Lab Sample ID: 33926.05 

Sample Amt: lml % Moisture 22.07 Date Received: 05/12/98 

Extraction Volume: lml Date Extracted: DIRECT INJ 

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

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

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

I 2691-41-O , HMX-----------------------'------- , 13.0 IU I 
I 121-82-4 ) RDX----------------------------- , 14.0 IU I 
1 99-35-4 , TNB----------------------------- , 7.30 IU I 
1 99-65-O , DNB----------------------------- , 4.00 IU I 
I 479-45-0 , TETRYL-------------------------- ( 10.0 IU I 
I 90-95-3 ( NB------------------------------ , 7.00 IU I 
j 110-96-7 , TNT----------------------------- , 6.40 
I 1946-51-O , 4ADNT--------------------------- , 7.00 
' 35572-70-2 , 2ADNT--------------------------- ( 12.0 

606-20-2 , 26DNT--------------------------- , 9.40 
, 121-14-2 , 24DNT--------------------------- , 5.70 
I 88-72-2 , 2NT----------------------------- , 12.0 
I 99-99-0 , 4NT----------------------------- , 0.00 
I 99-08-1 ( 3NT----------------------------- , 7.90 
I I I 

SURROGATE AMOUNT SPIKED (ug/L ) 200 
3,4-DNT 

,...., 

FORM I 



1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

I I 
'.ab Name: SWL-TULSA contract: IBIO-12/14-SOOl-I 

r SPGP 
I 
I 

Lab Code: SWOK Case No:MKF-OH SDG No: 33926 

Matrix: (soil/water) WATER Lab Sample ID: 33926.05 

Sample .Amt: Iml % Moi5tuse 22.87 Pate.rk&dv~d' 05./.12/98 

Extraction Volume: lml Date Extracted: DIRECT INJ 

Extraction Method: DIRECT Date Analyzed: 05/261'98 

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

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

I 75-11-5 , PETN---------------------------- , 20.0 IU I 

FORM I 

33 



EXPLOSIVE 
2E 
SURROGATE RECOVERY FORM 

.ab Name: SWL-TULSA 

.’ Code: SWOK 

contract: 

Case NO: MKF-OH 

I SAMPLE I Sl I OTHER 
I NUMBER I # I 
,=====================I=========_== 

II 
21 
31 

i; 
61 
71 
81 
91 

101 
111 
12 I 
131 
141 
151 
16 I 
171 
18 I 
191 
201 
211 
22 I 
231 
24 I 

,251 
261 
271 
281 
291 
301 

BIO-U/14-SODl-3 
BIO-12/14-SOOl-5 
BIO-12/14-SOOl-7 
BIo-12/14-soo1-9 
BIO-12/34-SOOl-11 

BB0513WE 
TB051298B 

TB051298Cl 
TC0513WE 
TD0513WE 

1113 ; 
1117 I 
1107 I 
1110 I 
1112 I 
1114 I 
1121 I 
1120 I 
1146' I 
1118 I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 
I I 

0 I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I I I 

Sl = 3,4-DNT 

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

SDG No:33926 

(60-140) 

FORM II 



3G 

WATER EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

Lym:i :a,,vLsA contract: 

i. Case No: MKF-OH SDG No:33926 

Client Sample No: TC0513WE 

I I SPIKE I SAMPLE I LCS , LCS I 
ICONCENTRATIONI CONCENTRATION1 % I I I ADDED 

/ COMPOUND I (ug/L) 
,==================_====I======== 

QC I 
LIMITS I 

; HMX I 
I RDX I 
I TNB I 
I DNB I 
I TETRYL I 

400 
150 
225 
125 
413 
213 
188 
313 
313 
288 
175 
363 
250 
238 

I I 390 I 
I I 129 I 

I 203 I 
I 120 I 

I I 215 I 
I I 224 I 
I I 246 I 
I I 310 I 
I I 233 I 
I I 266 I 
I I 160 I 
I I 322 I 
I I 228 I 
I I 263 I 

_I 

REC 
!===E== 

38 
86 
90 
36 
52' 

105 
131 

33 
34 
32 
91 
83 

REC. 
======z= 

46-151 
72-129 

I NB 
I TNT 
I 4ADNT 
I 2ADNT 
I 26DNT 
I 24DNT 
I 2NT 
I 4NT 
I 3NT I 
I I I I 

f Analyte recoveries out of QC Advisory Limits = 1 

74-118 I 
79-132 I 
SE-120 I 
68-135 I 
61-145 I 
60-140 I 
60-140 I 
77-125 I 
70-134 I 
73-131 I 

91 I 73-116 I 
113 I 7;- 1271 

I I 

c 
. 5 



3G 

WPTER EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

Lab Name: SWL-TULSA contract: 

L-4 Code: SWOK Case No: MKE-OH SDG No:33926 

Client Sample No: TD0513WE 

I SPIKE I SAMPLE I LCSD I LCSD I QC 
l ADDED lCONCENTRATIONICONCENTRATIONI % I LIMITS 

COMPOUND I 
I: 
I HMX I 
I RDX I 
I TNB I 
I DNB I 
l TETRYL I 
I NB I 
I TNT I 
l 4ADNT I 
I ZADNT I 
I 26DNT I 
I 24DNT I 
I 2NT I 
I 4NT I 
1 ANT I 

I REC #I REC. 
=======e,======== 

380 
132 
208 

400 I I 
150 I I 
225 I I 
125 I I 
413 I I 
213 I I 
188 I I 
313 I I 
313 I I 
288 I I 
175 I I 
363 I I 
250 I I 
238 I I 

I 95 

I 88 92 
119 I 95 
340 I 82 
195 I 92 
245 I 130 
293 I 94 
273 I 87 
268 I 93 
152 I 87 
322 I 89 
228 I 91 
272 I 114 

I I I I I 

1 f Analyte recoveries our of QC Advisory Limits = 0 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I _ 

46-151 I 
72-129 I 
74-118 I 
79-132 I 
58-120 I 
68-135 I 
61-145 I 
60-140 I 
60-140 I 
77-125 I 
70-134 I 
73-131 I 
73-116 I 
71- 1271 

I 



3G 

WATER EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

La'h Name: SWL-TULSA contract: 

Lt-:ode: SWOK Case No: MKF-OH SDG No:33926 

Client Sample No: TC0513WF 

I I SPIKE I SAMPLE I LCS I 
I I ADDED ICONCENTRATIONlC3NCENTRATIONl 
I COMPOUND I (q/L) I lug/L) I (ug/L) I 
,===================='='I""=""I""'~=-==-==l===~======~==, 
I PETN I 1200 I I 1380 I 
I I I I I 

No of Analyte recoveries out of QC Advisory Limits = 0 

LCS 
% 

REC # 
-__-___= ------ 

115 

QC I 
LSP!ITS I 

REC. I 
=======I, 

70-130 I 

c 

7 



3G 

WATER EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

L:'- Name: SWL-TULSA contract: 

LID Code: SWOK Case No: MKE-OH SDG No:33926 

Client Sample NO: TD0513WE 

/ I SPIKE I SAMPLE I LCSD I LCSD I QC I 
I 1 ADDED ICONCENTRATIONICOfjCENTRATIONI % I LIMITS i 
I COMPOUND I REC tit REC. i 

I 70-130 I 
I I I I I I I 

ho of Analyte recoveries out of QC Advisory Limits = 0 



1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

I I 

P 
b Name: SWL-TULSA Contract: 

I I 
Lab Code: SWOK Case No:MKF-OH SDG No: 34070 

Matrix: (soil/water) SOIL Lab Sample ID: 34070.01 

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

Extraction Volume: lOlTl1 Date Extracted: 05/22/98 

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

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

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

I 2691-41-O , HMX----------------------------- , 2200 IU I 
( 121-82-4 
I 99-35-4 
I 99-65-O 
I 479-45-8 
1 98-95-3 
1 118-96-7 
I 1946-51-O 

c ;;;1:;1y2 
, 121-34-2 
I 88-72-2 
I 99-99-o 
I 99-08-l 

RDX----------------------------- ( 1200 
TNB----------------------------- , 250 
DNB----------------------------- , 250 
TETRYL-------------------------- , 650 
NB------------------------------ , 260 
TNT----------------------------- , 250 
4ADNT--------------------------- , 250 
2ADNT--------------------------- , 250 
26DNT--------------------------- ( 260 
24DNT--------------------------- , 250 
2NT----------------------------- , 250 
4NT----------------------------- , 250 
3NT----------------------------- , 250 

IP I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 
IU I 

I I I I-1 

SURROGATE AMOUNT SPIKED (ug/kg dry wt.) 
3,4-DNT 

2000 

FORM I 

“r IO 



1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

I I 
lb Name: SWL-TULSA Contract: IBIO-12/14-m &j.w/.tiv 

I- b.Jn!0L I 
I I 

Lab Code: SWOK Case No:MKF-OH SDG No: 34070 

Matrix: (soil/water) SOIL Lab Sample ID: 34070.01 

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

Extraction Volume: 1 Oml Dated-Extracted: 05/22/98 

Extraction Method: SONC Date Analyzed: 05/29y98 

GPC Cle'ariupt tY/N) N Dilation factor: 2.00 

CONCENTRATION UNITS: 
CAS NO. COMPOUND tug/L or ug/kg) w/kg Q 

1 75-11-5 , PETN---------------------------- , 250 IU I 

FORM I 



2E 
EXPLOSIVE SURROGATE RECOVERY FORM 

Lab Name: SWL-TULSA contract: 

. Code: SWOK Case No: MKF-OH SDG No:34070 

c 

101 
11 I 
121 
131 
141 
151 
161 
171 
18 I 
191 
201 
211 
221 
231 
241 
251 
261 
271 
281 
291 
301 

SAMPLE I Sl I OTHER1 
NUMBER I # I I 

------ ===============-__--_I: 

BIO-12/14-CONTROL 
BL0522SC 
~C0522SC 
LD0522SC 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0 I 
0 I 
0 I 
0 I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Sl = 3,4-DNT 

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

(60-140) 

FORM II 



3G 

SbIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

Name: SWL-TULSA Contract: 

.ab Code: SWOK Case No: MKF-OH SDG No:34070 

:lient sample r<;o: LCOSZZSC 

I I SPIKE I SAMPLE I LCS I LCS I QC I 
I I ADDED ICONCENTRATIONICONCENTRATIONI % I LIMITS I 

COMPOUND I (w/Kg) I tug/Kg) I tug/Kg) 
I======='==;====="====1=-'9;o;1==1='=========~=~== - 

REC #I REC. 
=_=_=======l========,========I 

I HMX 1,OlOO I 106 1.'57-137 I 
I RDX 9500 I I 8950 I 94 ( 77-113 I 
I TNB 9500 I 1 9480 1 100 I 64-125 I 
I DNB I 9500 I I 9260 I 98 I 82-118 I 
I TETRYL I 9500 I I 5740 I 60 I 23-124 I 
I NB I 9500 I I 9480 I 100 I 69-143 I 
I TNT I 9500 I I 7450 I 78 1 75-118 I 
1 4ADNT I 9500 I I 10900 I 115 1 60-140 I 
I ZADNT I 9500 I I 9170 1 97 1 60-140 I 
I 26DNT I 9500 I I 8850 I 93 I 78-117 I 
I 24DNT I 9500 I I 10100 I 106 I 74-126 I 
I 2NT I 9500 I I 9820 I 103 I 78-123 I 
I 4NT I 9500 I I 9350 I 98 I 79-125 I 
I 3NT I 9500 I I 8820 I 93 I 78-121 I 
I I I I I I I 

,‘i . ..__.. 

lub of Analyte recoveries out of QC Advisory Limits = 0 
3 

3 : u* 4 

--- .._. -, 



3G 

SOIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

-_ 

Q" 
Name: sWL-TULSA Contract: 

L Code: SWOK Case No: MKF-OH SDG No:34070 

Client Sample No: LC0522SD 

I I SPIKE I LCS I QC i 
I I ADDED / COI~LGKE*ON I CONCEN!ZTION I 6 I LIMITS i 
I CO?lPOUND I tug/Kg) I (q/Kg) I (q/Kg) 
,===-=================p=I==l====51=====l====~=======-l======~===~== ;==:::,=:p::==: 
I PETN I 3000 I I .2680 I 89 I 70-130 I 
I I I I I I I 

No of Analyte recoveries out of QC Advisory Limits = 0 



3G 

SOIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

Name: SWL-TULSA contract: 

;ab Code: SWOK Case No: MKE-OH SDG No:34070 

zlient Sample NC: LD0522SC 

I SPIKE I SAMPLE I LCSD I LCSD I QC 
I ADDED ICONCENTRATIONICONCENTRATIONI % I LIMITS 

COMPOUND 

I HMX 
- I RDX 

,I TNB 
I DNB 
I TETRYL 
I NE 
I TNT 
l 4ADNT 
l ZADNT 
I 26DNT 
I 24DNT 
] 2NT 
1 4NT 
I 3NT 

i (ug/Kg) I (q/Kg) (ug/Kgl I REC #I REC. 
---l,,,,,,,=s====lr====s=i==r=s/=rsr=-=====,======== 

I lOPO0 I 106 ( 57-137 
I 8910 I 94 1 77-113 
I 9540 I 100 I 64-125 

I 9500 I I 9190 I 97 I 82-118 
I 9500 I I 6580 I 69 I 23-124 
I 9500 I I 9260 I 98 I 69-143 
I 9500 I I 7510 I 79 I 75-118 
I 9500 I I 11000 I 116 I 60-140 
I 9500 I I 9160 I 96 I 60-140 
I 9500 I I 8810 I 93 I 78-11-I 
I 9500 I I 10100 I 106 I 74-126 
I 9500 I I 9730 I 102 I 78-123 
I 9500 I I 9260 I 98 I 79-125 
I 9500 I I 8670 I 91 I 78-121 

I 1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I , i 

h of Analyte recoveries out of QC Advisory Limits = 0 

I I 

f-l 



3G 

SOIL EXPLOSIVE CONTROL SPIKE RECOVERY FORM 

r 

Name: SWL-TULSA contract: 

ad Code: SWOK Case No: MKF-OH SDG No:34070 

Client Sample NC: LD0522SC 

I 1 ADDED ICONCENTRATIONICONCENTRATION 
I COMPOUND I (q/Kg) I (ug/Kg) I fug/Kg) 
,=======================,========)================l~=========~== 
I PETN 
I 

I SPIKE I SAMPLE I LCSD I LCSD I QC 
'I s I LIMITS 

.] 
REC #I REC. 

======== ,,======== 
I 88 I 70-130 

.I I 
I 3000 i I .2630 
I I I 

No of Analyte recoveries out of QC Advisory Limits = 0 
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1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

I 
Lab Name: SWL-TULSA contract: IBIO-33,00-BORRO, 

IW I 
I I 

Lab Code: SWOK Case No:MKF-OH SDG No: 33672 

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

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

Extraction Volume: 1Oml Date Extracted: 04/21/98 

Extraction Method: SONC Date Analyzed: 04/26J98 

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

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

I 2691-41-O , HMX----------------------------- , 2200 IU I 
I 121-82-4 ( RDX----------------------------- , 1000 IU I 
1 99-35-4 , TNB----------------------------- , 250 IU I 
I 99-65-O , DNB-----w------m------------------ , 250 IU I 
I 479-45-8 1 TETRYL-------------------------- 1 650 IU I 
( 98-95-3 , NB----------------------e-v----- ( 260 IU I 
I 118-96-7 , TNT----------------------------- ( 250 IU I 
I 1946-51-O , 4ADNT--------------------------- , 250 IU I 
' 35572-18-Z , 2ADNT--------------------------- , 250 IU I 

606-20-Z , 26DNT--------------------------- , 260 IU I 
I 121-14-Z , 24DNT--------------------------- , 250 IU I 
/ 88-72-Z , zNT----------------------------- , 250 IU I 
I 99-99-o , 4NT--------------------m------mm , 250 IU I 
I 99-08-l , 3NT----------------------------- , 250 IU I 
I I---- l I-1 

SURROGATE AMOUNT SPIKED (ug/kg dry wt.) 2000 
3,4-DNT 

FORM I 



1D 
EXPLOSIVE ANALYSIS DATA SHEET EPA SAMPLE NO: 

I I 
Tab Name: SWL-TULSA contract: IBIO-33/00-BORROI 

IW I 
I I 

Lab Code: SWOK Case No:MKF-OH SDG No: 33672 

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

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

Extraction Volume: lOIll Date Extracted: 04/21/98 

Extraction Method: Date Analyzed: 04/23/98 

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

CONCENTRATION UNITS: 
CAS NO. COMPOUND tug/L or w/kg) ug/kg Q 

I 75-11-5 , PETN---------------------------- , 250 IU I 

FORM I 



VOLATILE ORGANI:: ANALYSIS DATA SHEET 
EPA SAMPLE NO. 

103300BORROW 
Lab Name: SWL-TULSA Contract: NSWC CRANE 

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

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

Sample wt/vol: 5.0 (g/mL) G Lab File ID: C26138.D 

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

% Moisture: not dec. 16 Date Analyzed: 04/22/98 

Column: (pack/cap) CAP Dilutibn Factor: 1.0 

CA.5 NO. COMPOUND 
CONCENTRATION UNITS: 
(Ug/L or ug/Kg) UG/KG Q 

75-Ol-4---------VINYL CHLORIDE 
75-OO-3---------CHLOROETHANE 
75-09-2---------METHYLENE CHLORIDE 
67-64-l---------ACETONE 
75-35-4---------l l-DICHLOROETHENE 

~ 75-34-3---------l l-DICHLOROETHANE 
~ 540-59-O--------1,2-Dichloroethene (total) 

67-66-3---------CHLOROFORM 
- 

107-06-2--------l 2-DICHLOROETHANE 
78-93-3---------2-BUTANONE 
71-55-6---------l 1 l-TRICHLOROETHANE 
79-Ol-6---------TRICHLOROETHENE 
79-00-5---------l 1 2-TRICHLOROETHANE 
10061-02-6------trans-1,3-Dichloropropene 
108-lo-l--------4-METHYL-2-PENTANONE - 
127-18-4--------TETRACHLOROETHENE 
108-88-3--------TOLUENE- 
79-34-5---------l 12 2-TE' 
1330-20-7-------Xylenes 

--IRACHLOROETHANE- 
(total) 

I I 

6 
6 
6 U 
6 U 
6 U 
6 U 
6 U 

z 
U 
U 

6 U 
6 U 
6 U 
6 U 
6 U 
6 U 
6 U 
6 

: 
:: 
U 

-- 

FORM I VOA 8260 

LC 21 



1B 
SEMIVOLATILE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

3300BORROW 
T,ab Name: SWL-TULSA Contract: NSWC CRANE 

uab Code: SWOE Case No. : MHF-OH SAS No.: SDG No.: 33672 

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

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

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

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

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

Concentrated Extract Volume: lOOO(UL) 

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

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

lOO-02-7--------4-Nitrophenol 
86-30-6---------N-Nitrosodiphenylamine (1) ----r---iy armne 
85-01-E ---------Phenanthrene 

- - - - 
Irene 

84-74-2--------- Di-n-butylphthalate ahthalate 
206-44-O--------Fluoranthene 

- 
129-OO-O--------Pyrene 
56-55-3--------- Benzo(a)anthracene nthracene 
218-Ol-9--------Chrysene 
117-El-7--------bis(2-Ethylhexyl)phthalate- hylhexyl)phthalate- 
205-99-2--------Benzo(b)fluoranthene nthene 

1900 
390 
390 
390 
390 
390 
390 
390 

3:: 

:: 

: 
U 
U 
U 
U 
J 
U 

(1) - Cannot be separated from Diphenylamine 

FORM I SV-1 
256 



PESTICIDE GRGANIC&LYSIS DATA SHEET 
CLIENT SAMPLE NO. 

I 

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

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

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

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

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

Extraction: (SepF/Cont/Sonc) SONC Date Extracted:04/21/98 
Concentrated Extract Volume: 5OOO(UL) Date Analyzed: 04/24/98 

Injection Volume: l.O(uL) Dilution Factor: 1.0 

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

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(U9/L Or W/Kg) UG/KG 

3,19-84-6--------alpha-BHC 
319-85-7--------beta-BHC 
319-86-8--------delta-BHC 
58-89-9---------gamma-BHC (Lindane) 
76-44-8---------Heptachlor 
309-OO-2--------Aldrin 
1024-57-3-------Heptachlor epoxide 
959-98-8--------Endosulfan I 
60-57-l---------Dieldrin 
72-55-9---------4,4'-DDE 
72-20-8---------Endrin 
33213-65-9------EndosuIfan II 
72-54-8---------4,4'-DDD 
1031-07-8-------Endosulfan sulfate 
50-29-3---------4,4'-DDT 
72-43-5---------Methoxychlor 
53494-70-5------Endrin ketone 
7421-93-4-------Endrin aldehyde 
5103-71-9-------alpha-Chlordane 
5103-74-2-------gamma-Chlordane 
EOOl-35-2-------Toxaphene 
12674-11-2------Aroclor-1016 
11104-28-2------Aroclor-1221 
11141-16-5------Aroclor-1232 
53469-21-9------Aroclor-1242 
12672-29-6------Aroclor-1248 
X097-69-l------Aroclor-1254 
11096-82-5------Aroclor-1260 

Surrogate amount spiked 
- 

1.51 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
1.5 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 
2.9 

15 
2.9 
2.9 
1.5 
1.5 

z;: 
38 

:i 
38 
78 
78 

.5.52 

Q 

FORM I PEST 
09 



HERBICIDE ANA&IS DATA SHEET 

ab Name: SWL-TULSA 

Lab Code: SWOK Case No.: MKF-OH SDG No.: 33672 

CLIENT SAMPLE NO. 

BIO-33/00-BORROW 

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

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

% Moisture: 16 decanted: (Y/N) N Date Received: 04/2&/98 

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

Concentrated Extract Volume: 1oooo(uL) Date $lalyzed: 04/22/98 

Injection Volume: l.O(UL) Dilution Factor: 1.0 

GPC Cleanup: (Y/N) N pH: 6.3 Sulfur Cleanup: (Y/N) N 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
tug/L or ug/Kg) UG/KG 

75-99-0--- 
1918-00-9- 
93-65-2--- 
94-74-6--- 
120-36-5-- 
94-75-7--- 
93-72-1--- 
93-76-5--- 
94-82-6--- 
88-85-7--- 

------J-JplZll?nn 

---_ 

---- 

---- 

---_ 

---- 

_--_ 

---- 

_--_ 

------JJ 

------Dalapon 
------Dicamba 
------MCpp 
------MCpA 
------Dich'loroprop ------2,4-D 
------2,4,5-TP(Silvex) 
------2,4,5-T 
------2,4-DB 
------Dinoseb 

Surrogate amount spiked 

FORM I . I  07 

240 
24 

5900 
4700 

59 
83 
12 
12 

120 
24 

295.84 

Q 

:: 
u 

:: 
U 

: 

U 
U 

:: 



1 CLIENT SAMPLE ID 
INORGANIC ANALYSES DATA SHEET 

I t 
1 BORRO I 

Lab Name: SOUTHWEST-LAB-OF-OK Contract:MKF-OH I I 
Lab Code: SWOK Case Nr -672 SAS No.: 
Matrix (soil/wzer): SOIL- 

SDG NO.: 33672-' 
Lab Sample : fD: 33672.01 

Level (low/med) : LOW Date Received: 04/21/98 
% Solids: 

Color 
Color 

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

CAS No. Analyte Concentration C Q M 

7440-39-3 Barium 103 - F 
7440-43-g Cadmiuiii- 0.21 B P- 
7440-47-3 Chromiur- 18.2 P- 
7439-92-l Lead 18.2 I PI 

- - 
- - 

- 
- - 

- 
- - 

- 
- 

- - 
- - 
- - 

- 
- - 

- 
- 

- - 
- - 

- 
- 
- 
- 

- - 
- 

- - 
- - 

- 
- - 

- 
- - 

Before: BROWN- Clarity Before: Texture: 
After: YELLOW - Clarity After: CLEAR- Artifacts: 

MEDIUM 

Comments: 
CLIENT-ID-=-BOP-33/00-BORRO 

FORM I - IN 
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NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

N-CONT Date Monitored: 4/30/98 

Relative Humidity: 100.0% Inspected By: MAM 

6 Ambient Temperature: 19 Performed By: RAE RAE 
7 
a 

COARSE Start Time Finish Time 

14:40 Pre-Turn: 838 a:22 

75 Post-Turn: 14:50 1454 

Windrow Number: 

4ge 5 

ndrow Height: 
Windrow Length: 
Windrow Width: 

Texture: 

Time Turned: 

Moisture Added: 

Pre or Post Cross Section Location 
Temperature (C) Oxygen (%) MWHC (%) 
1 Foot 2/3 Feet 1 Foot 2/3 Feet 1 Foot 2/3 Feet pH 

PRE A 1 60 58 0 0 

2 57 58 3 a 

3 64 67 a 3 

POST 1 50 54 10 10 

2 48 51 15 10 

3 49 50 14 10 
41 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: N-CONT 

Age 6 

Windrow Heiaht: 4 

Relative Humidity: 97.0% 
Ambient TeITIDeratUre: 12 

Windrow Length: 20 
Windrow Width: 10 

Texture: COARSE 

Time Turned: 12:30 

Moisture Added: 75 

Date Monitored: 5/l/96 

Inspected By: RAE 
Performed By: KAP KAP 

Start Time Finish Time 
Pre-Turn: 906 8:12 

Post-Turn: 12:40 12:50 

Pre or Post Cross Section Location 

PRE A 1 

2 
3 

POST 1 

2 
3 

Temperature (C) Oxygen (%) MWHC (%) 
1 Foot 2/3 Feet 1 Foot 2/3 Feet 1 Foot 213 Feet pH 

67 64 10 2 

66 67 0 1 
69 65 1 0 

57 66 12 8 

69 70 10 9 

68 70 6 7 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: N-CONT 

4ge 7 

ndrow Height: 4.5 
windrow Length: 18 
Windrow Width: 12 
Texture: COARSE 
Time Turned: a:27 
Moisture Added: 75 

Relative Humidity: 97.0% 
Ambient Temperature: 19 

Date Monitored: 5/2/9a 

Inspected By: RAE 
Performed By: JAD JAD 

Start Time Finish Time 

Pre-Turn: 7159 a:02 

Post-Turn: 530 a:33 

Pre or Post Cross Section Location 
Temperature (C) Oxygen (%) MWHC (%) 
1 Foot 213 Feet 1 Foot 2/3 Feet 1 Foot 2/3 Feet pH 

PRE A 1 68 66 2 2 

2 70 69 12 4 

3 65 68 3 2 

POST 1 51 51 10 11 

2 52 54 10 10 

3 51 53 12 11 

51.6 



Windrow Number: 

Age 8 
Windrow Height: 
Windrow Length: 
Windrow Width: 
Texture: 

Time Turned: 

Moisture Added: 

NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

N-CONT 

5 
20 
12 

COARSE 
1O:Ol 

0 

Relative Humidity: 66.0% 
Ambient Temperature: 18 

Date Monitored: 5/3/98 

Inspected By: RAE 
Performed By: JAD JAD 

Start Time Finish Time 
Pre-Turn: 638 6:40 

Post-Turn: lo:14 IO:20 

Pre or Post Cross Section Location 

PRE A 1 

2 

3 

POST 1 

2 

3 

Temperature (C) 
1 Foot 2/3 Feet 

66 64 

61 60 

56 64 

45 44 

35 34 

46 42 

Oxygen (%) MWHC (%) 
1 Foot iY3 Feet 1 Foot 2/3 Feet pH 

4 4 

19 3 

17 4 

18 18 

19 19 

18 20 

51.6 

_---.-- ..-- - 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: N-CONT 

Age 9 

ndrow Height: 4 
tiindrow Length: 20 
Windrow Width: 10 

Texture: COARSE 

Time Turned: 8:50 
Moisture Added: 0 

Relative Humidity: 100.0% 

Ambient Temperature: 11 

Date Monitored: 514198 

inspected By: RAE 
Performed By: KAP KAP 

Start Time Finish Time 

Pre-Turn: 7127 7134 
Post-Turn: 9:00 9:05 

Temperature (C) Oxygen (%) MWHC (%) 
Pre or Post Cross Section Location 1 Foot 213 Feet 1 Foot 213 Feet 1 Foot 2/3 Feet pH 

PRE A 1 59 59 5 5 

2 63 60 3 1 

3 64 59 0 0 

POST 1 53 47 12 14 

2 43 42 13 14 

3 49 50 11 14 



Windrow Number: 

Age 10 
Windrow Height: 
Windrow Length: 
Windrow Width: 

Texture: 
Time Turned: 

Moisture Added: 

NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

N-CONT 

4 

Relative Humidity: 100.0% 

Ambient Temoerature: 12 
IO 
10 

COARSE 
IO:50 

0 

Date Monitored: 5/5/98 

Inspected By: PAC 
Performed By: KAP MAC 

Start Time Finish Time 

Pre-Turn: 8:12 8:16 

Post-Turn: IO:53 10:55 

Pre or Post Cross Section Location 

PRE A 1 

2 
3 

POST 1 

2 

3 

Temperature (C) Oxygen (%) MWHC(%) 
1 Foot 213 Feet 1 Foot 2/3 Feet 1 Foot 213 Feet pH 

59 59 3 2 

60 56 2 9 
56 55 7 5 

54 56 8 7 

63 64 7 3 

65 66 5 2 

..- -. -.. _~- -_,-- _-.-. 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: N-CONT 

Age 11 

ndrow Height: 5 
.$indrow Length: 10 
Windrow Width: 12 

Texture: COARSE 

Time Turned: I:40 

Moisture Added: 0 

Relative Humidity: 90.0% 

Ambient Temperature: 12 

Date Monitored: 516198 

Inspected By: PAC 

Performed By: KAP KAP 

Start Time Finish Time 

Pre-Turn: 6:50 6:55 

Post-Turn: I:46 155 

Temperature (C) Oxygen (%) MWHC (%) 
Pre or Post Cross Section ~Location 1 Foot 2/3 Feet 1 Foot 2/3 Feet 1 Foot 2/3 Feet pH 

PRE A 1 62 65 11 4 

2 68 68 6 3 53.3 8.7 
3 66 63 0 0 

POST 1 53 62 9 3 

2 56 63 12 9 

3 62 67 8 2 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: N-CONT 

Age 1'2 

Windrow Height: 5 
Windrow Length: 8 
Windrow Width: 9 

Texture: COARSE 

Time Turned: 2:50 

Moisture Added: 0 

Relative Humidity: 98.0% 

Ambient Temperature: 15 

Date Monitored: 517198 

Inspected By: KAP 
Performed By: RAE RAE 

Start Time Finish Time 

Pre-Turn: 7:59 8:02 

Post-Turn: 3:03 3:07 

Pre or Post Cross Section Location 

PRE A 1 

2 

3 

POST 1 

2 

3 

Temperature (C) Oxygen (%) MWHC (%) 
1 Foot Z/3 Feet 1 Foot Z/3 Feet 1 Foot Z/3 Feet pH 

63 71 16 10 

67 65 12 13 43.4 

45 50 19 18 

58 67 18 10 

66 68 14 15 

69 66 14 15 



Windrow Number: 

Age 13 

ndrow Height: 
vJindrow Length: 
Windrow Width: 

Texture: 

Time Turned: 
Moisture Added: 

NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

N-CONT 

4 
18 
16 
MEDIUM 

11:35 

75 

Relative Humidity: 100.0% 

Ambient Temperature: 16 

Date Monitored: 5/8/98 

Inspected By: KAP 

Performed By: RAE RAE 

Start Time Finish Time 

Pre-Turn: 8:30 8:36 

Post-Turn: 11:49 1 I:55 

Pre or Post Cross Section Location 

PRE A 1 

2 

3 

POST 1 

2 

3 

Temperature (C) Oxygen’(%) MWHC (%) 
1 Foot 213 Feet 1 Foot 2/3 Feet 1 Foot 2/3 Feet pH 

68 71 12 9 
53 64 16 15 

67 66 8 11 

44 43 12 17 

42 45 16 15 50 

38 38 16 17 



Windrow Number: 

Age 14 
Windrow Height: 
Windrow Length: 
Windrow Width: 
Texture: 

Time Turned: 

Moisture Added: 

NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

N-CONT 

5 
15 
12 
COARSE 

9:40 

0 

Relative Humidity: 95.0% 

Ambient Temperature: 17 

Date Monitored: 519198 

Inspected By: PAC 
Performed By: KAP KAP 

Start Time Finish Time 
Pre-Turn: 8:29 8131 

Post-Turn: 9:45 9:53 

Pre or Post Cross Section Location 

PRE A 1 

2 

3 

POST 1 

2 

3 

Temperature (C) Oxygen (%) MWHC (%) 
I Foot Z/3 Feet 1 Foot 2/3 Feet 1 Foot 2/3 Feet pH 

53 53 0 0 

52 51 0 0 

49 47 0 0 

47 43 13 10 

56 49 18 18 

50 49 17 9 



Windrow Number: 

Aqe 15 

,?drow Height: 
Windrow Length: 
Windrow Width: 

Texture: 

Time Turned: 

Moisture Added: 

NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

N-CONT Date Monitored: 511 O/98 

Relative Humidity: 82.0% Inspected By: PAC 
4 Ambient Temperature: 18 Performed By: KAP KAP 
15 
10 

COARSE Start Time Finish Time 

8:47 Pre-Turn: 7:51 755 
0 Post-Turn: 8:49 8:52 

Pre or Post Cross Section Location 

PRE A 1 

2 

3 

POST 1 
2 

3 

Temperature (C) Oxygen (%) MWHC (%) 
1 Foot 2/3 Feet 1 Foot 2/3 Feet 1 Foot 273 Feet pH 

52 48 11 3 

51 50 2 1 

48 49 3 1 

37 44 17 12 

44 44 9 10 

43 44 8 9 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: N-CONT 

Age 16 
Windrow Height: 5.5 
Windrow Length: 20 
Windrow Width: 18 

Texture: COARSE 
Time Turned: 13:oo 

Moisture Added: 0 

Relative Humidity: 81.0% 
Ambient Temperature: 16 

Date Monitored: 5/l l/98 

Inspected By: MAM 
Performed By: KAP KAP 

Start Time Finish Time 
Pre-Turn: 8:14 8~17 
Post-Turn: 13:lO 13:15 

Temperature(C) Oxygen (%) MWHC (%) 
Pre or Post Cross Section Location 1 Foot 20 Feet 1 Foot 2/3 Feet 1 Foot 2/3 Feet pH 

PRE A 1 62 63 5 12 

2 63 64 14 13 48.3 

3 63 62 11 6 

POST 1 44 54 4 2 

2 39 36 9 9 

3 41 53 15 8 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: 

nqe 17 

ndrow Height: 
Windrow Length: 
Windrow Width: 

Texture: 

Time Turned: 

Moisture Added: 

N-CONT 

5.5 

Relative Humidity: 87.0% 
Ambient Temperature: 14 

Date Monitored: 5/12/98 

Inspected By: PAC 

Performed By: MAM MAM 
20 
20 
MEDIUM 

8:15 

0 

Temperature (C) 
Pre or Post Cross Section Location 1 Foot 213 Feet 

PRE A 1 54 54 

2 55 54 
3 50 57 

POST 1 50 51 

2 49 50 
3 52 50 

Start Time Finish Time 

Pre-Turn: 7:28 7:35 

Post-Turn: 8:25 8:30 

Oxygen (%) MWHC (%) 
1 Foot Z/3 Feet 1 Foot 2/3 Feet pH 

7 3 

5 2 

14 9 

14 6 
14 13 

12 12 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: 

Age 18 

Windrow Height: 
Windrow Length: 
Windrow Width: 

Texture: 

Time Turned: 

Moisture Added: 

N-CONT 

3 
15 
10 

COARSE 

9:oz 

0 

Relative Humidity: 75.0% 

Ambient Temperature: 19 

Date Monitored: 5/l 3198 

Inspected By: PAC 

Performed By: RAE RAE 

Start Time Finish Time 
Pre-Turn: 8:lO 8:18 

Post-Turn: 9:lO 9:15 

Pre or Post Cross Section Location 
Temperature (C) Oxygen (%) MWHC (%) 
1 Foot 2/3 Feet 1 Foot 2/3 Feet 1 Foot 2/3 Feet pH 

PRE A 1 59 55 11 5 
2 57 61 5 5 48.4 8.4 
3 57 60 14 11 

POST 1 47 42 19 18 
2 36 33 20 18 
3 48 46 13 18 



Windrow Number: 

Age 19 

ndrow Height: 
v#indrow Length: 
Windrow Width: 

Texture: 

Time Turned: 

Moisture Added: 

NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

N-CONT 

4 
13 
10 

COARSE 

8:05 

0 

Relative Humidity: 81 .O% 

Ambient Temperature: 19 

Date Monitored: 5/14/98 

Inspected By: PAC 

Performed By: KAP KAP 

Start Time Finish Time 

Pre-Turn: 7:30 7:33 

Post-Turn: 8: IO 8:13 

Pre or Post Cross Section Location 

PRE A 1 

2 

3 

POST 1 

2 
3 

Temperature (C) Oxygen (%) MWHC (%) 
1 Foot 2/3 Feet 1 Foot 2/3 Feet 1 Foot 213 Feet pH 

66 65 6 2 

61 58 1 0 

55 54 1 2 

42 42 12 11 

48 48 7 5 
51 50 7 4 



Windrow Number: 

Age 20 

Windrow Height: 
Windrow Length: 
Windrow Width: 

Texture: 

Time Turned: 

Moisture Added: 

NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

N-CONT Date Monitored: 5/15/98 

Relative Humidity: 79.0% Inspected By: MAM 

4 Ambient Temperature: 19 Performed By: KAP KAP 
12 
9 

COARSE Start Time Finish Time 

8:30 Pre-Turn: 7:56 7158 

0 Post-Turn: 8:35 8:40 

Temperature (C) Oxygen (%) MWHC (%) 
Pre or Post Cross Section Location 1 Foot 2/3 Feet 1 Foot 213 Feet 1 Foot 213 Feet pH 

PRE A 1 53 51 0 0 
2 54 53 0 0 50 
3 62 55 3 0 

POST 1 49 52 17 15 
2 50 48 14 15 
3 50 48 20 19 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: N-CONT Date Monitored: 5116198 

Age 21 
ndrow Height: 5 

.rindrow Length: 18 
Windrow Width: 18 

Texture: MEDIUM 
Time Turned: 7:30 

Moisture Added: 0 

Relative Humidity: 91.0% 
Ambient Temperature: 22 

tnspected By: PAC 
Performed By: MAM MAM 

Start Time Finish Time 

Pre-Turn: 6:35 6:40 

Post-Turn: 7:40 7:45 

Temperature (C) Oxygen (%) MWHC (%) 
Pre or Post Cross Section Location 1 Foot 2/3 Feet 1 Foot Z3 Feet 1 Foot 213 Feet pH 

PRE A 1 52 51 3 0 

2 65 61 8 0 

3 46 46 10 1 

POST 1 48 47 10 7 

2 49 49 13 10 
3 47 46 10 8 



Windrow Number: 

Age 22 

Windrow Height: 
Windrow Length: 
Windrow Width: 

Texture: 

Time Turned: 

Moisture Added: 

NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

N-CONT Date Monitored: 5/l 7/9a 

Relative Humidity: 54.0% Inspected By: PAC 

4.5 Ambient Temperature: 21 Performed By: MAM MAM 
19 
la.5 

MEDIUM Start Time Finish Time 

9:35 Pre-Turn: 645 a:49 

0 Post-Turn: 9:45 950 

Pre or Post Cross Section Location 

PRE A 1 

2 
3 

POST 1 

2 

3 

Temperature (C) Oxygen (%) MWHC (%) 
1 Foot 2/3 Feet 1 Foot 213 Feet 1 Foot 213 Feet pH 

56 53 1 1 

57 59 10 2 
50 49 10 11 

49 55 15 a 

45 54 17 IO 
47 51 16 11 



Windrow Number: 

Age 23 

ndrow Height: 
vllindrow Length: 
Windrow Width: 

Texture: 

Time Turned: 

Moisture Added: 

NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

N-CONT Date Monitored: 5/I 8/98 

Relative Humidity: 66.0% Inspected By: RAE 
4 Ambient Temperature: 18 Performed By: KAP KAP 
8 
5 

COARSE 

1258 
0 

Pre or Post Cross Section Location 

PRE A 1 

2 

3 

POST 1 

2 
3 

Temperature (C) Oxygen (%) MWHC (%) 
1 Foot Z/3 Feet 1 Foot 2/3 Feet I Foot 2/3 Feet pH 

59 58 1 1 

54 52 1 1 
51 51 1 1 

49 48 16 16 
41 37 18 20 
36 32 20 20 

Start Time Finish Time 

Pre-Turn: 7~47 7:50 

Post-Turn: 12:59 1:05 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: 

Age 24 

Windrow Height: 
Windrow Length: 
Windrow Width: 

Texture: 

Time Turned: 
Moisture Added: 

N-CONT 

4 
10 
12 
COARSE 

7:15 
0 

Relative Humidity: 60.0% 

Ambient Temperature: 20 

Date Monitored: 5/19/98 

Inspected By: MAM 
Performed By: RAE RAE 

Start Time Finish Time 

Pre-Turn: 6:40 645 
Post-Turn: 7:18 7:20 

Temperature (C) Oxygen (%) MWHC (%) 
Pre or Post Cross Section Location 1 Foot Z/3 Feet 1 Foot 2/3 Feet 1 Foot 273 Feet pH 

PRE A 1 50 49 0 1 
2 47 49 1 0 
3 55 53 0 0 

POST 1 41 41 14 15 
2 36 34 18 18 
3 36 37 13 15 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: N-CONT 

Age 25 

ndrow Height: 5 
Windrow Length: 12 
Windrow Width: 10 

Texture: MEDIUM 

Time Turned: 13:lO 

Moisture Added: 0 

Relative Humidity: 60.0% 

Ambient Temperature: 28 

Date Monitored: 5/20/98 

Inspected By: PAC 

Performed By: MAM MAM 

Start Time Finish Time 

Pre-Turn: 13:00 13:05 

Post-Turn: 13:ll 13:15 

Temperature (C) Oxygen (%) MWHC (%) 
Pre or Post Cross Section Location 1 Foot 213 Feet I Foot 213 Feet 1 Foot 213 Feet pH 

PRE A 1 52 51 6 1 

2 50 49 5 2 

3 48 45 3 1 

POST 1 41 42 10 8 

2 43 41 11 9 

3 40 42 10 8 



NSWC Crane BioFacility Full Scale Windrow N-Control 

Constructed April 25, 1998 

Windrow Average Daily Temperatures 

2oI 
‘OI 
ol, , , , , , , , , , , ~, , , , , , , , , 

1 2 3 4 5 6 7 6 9 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 26 

Windrow Age in Cnys 

Morrison Knudsen Corporation 



Average Daily Windrow Temperature Summary Report 
Windrow Number Construction Date Date Monitored Age (Days) PRE-Turn (Deg C) POST-Turn (Deg C) 

N-CONTROL 4/25/98 4/25/96 0 26.50 29.50 

4/26/98 1 39.50 36.67 

4,27/98 2 50.63 36.67 

4/29/98 4 60.00 41.33 

4/30/98 5 60.67 50.33 

5/l/98 6 66.33 67.00 

WI98 7 67.67 52.00 

5/3/98 8 61.83 41:oo 

5,4,96 9 60.67 47.33 

515198 10 57.50 61.33 

5/6/98 11 65.33 60.50 

5”/98 12 60.17 65.67 

5/8/98 13 64.83 41.67 

5isl98 14 50.83 49.00 

5/10/98 15 49.67 42.67 

5/l 1198 16 62.63 44.50 

91 Z/98 17 5400 60.33 

5/13/96 78 58.17 42.00 

5/14/98 19 59.83 46.63 

5/15/98 20 54.67 49.50 

5/16/96 21 53.50 47.67 

5/17/96 22 54.00 60.17 

5/18/96 23 54.17 40.60 

5/19/98 24 50.50 37.50 

5R0/98 25 49.17 41.50 
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Average Daily Windrow WHC Summary Report 

Windrow Number Construction Date Date Monitored Age (Days) PRE-Turn (“A) POST-Turn (“A) 

N-CONTROL 4/24/98 4R7196 3 42.70 

4/29/96 5 41.20 

4/30/96 6 41.00 

5iz96 8 51.60 

5/3/96 9 51.60 

5/6/96 12 53.30 

W/96 13 43.40 

5,6,96 14 50.00 

5/11/96 17 46.30 

5/13/96 19 46.40 

5/l 5196 21 50.00 

All average MWHC values are expressed in percent 

Generated: 12-Feb-99 



NSWC Crane BioFacility Full Scale Windrow N-Control 

Constructed April 25, 1998 

Windrow Average Daily Oxygen 

Optimuh 
Operating 

- 

Morrison Knudsen Corporation 



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

4/X/98 4125198 0 6.17 9.00 

4/26/98 1 7.17 8.33 

4/27/98 2 6.33 10.50 

4/29/98 4 0.50 13.17 

4/30,98 5 3.67 11.50 

WI198 6 2.33 8.67 

5/z/98 7 4.17 10.67 

W/98 8 8.50 18.67 

5/4/98 9 2.33 13.00 

5/5/98 10 4.67 5.33 

5/6/98 11 4.00 7.17 

5"/98 12 14.67 14.33 

5/E/98 13 11.83 15.50 

5,9/98 14 0.00 14.17 

5/1 O/98 15 3.50 10.83 

5/11/98 16 10.17 7.83 

5/12/98 17 6.67 11.83 

5/l 3198 18 8.50 17.67 

5/l 4198 19 2.00 7.67 

5/15/98 20 0.50 16.67 

5/16/96 21 3.67 9.67 

5,17/98 22 5.83 12.83 

5/18/98 23 1 .oo 18.33 

5/19/98 24 0.33 15.50 

5/20/98 25 3.00 9.33 

AII average Oqqeen values are expressed m apercenr 

Generated: IO-Feb-99 
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Average Daily Windrow PH Summary Report 

Windrow Number Construction Date Date Monitored Age (Days) PRE-Turn (STD Units) 

N-CONTROL 4,24/98 4/29,98 5 8.70 

5/6/96 12 8.70 

5/l 3/96 19 8.40 

AN average PH values are expressed in standard units 

February IO, 1998 



NSWC Crane 
Bioremediation Facility 
Toxicity Report 
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WINDROW S-001 PROCESS DATA 

E-l Z/26/99 
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NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: so01 Date Monitored: 4/15/98 

Age 0 Relative Humidity: 98.0% Inspected By: KAP 

ndrow Height: 6.5 Ambient Temperature: 12 Performed By: RAE RAE 
rJindrow Length: 250 
Windrow Width: 19 

Texture: COARSE 

Time Turned: II:50 

Moisture Added: 0 

Pre or Post Cross Section Location 

POST A 1 

2 

3 

B 1 
2 

3 

C 1 

2 

3 

D 1 

2 
3 

E 1 

2 

3 

Start Time Finish Time 

Pre-Turn: 

Post-Turn: 12:00 12:18 

Temperature (C) Oxygen (%) MWHC (%) 
1 Foot Z/3 Feet 1 Foot 2l3 Feet 1 Foot 213 Feet pH 

17 22 20 20 

28 33 15 13 47.7 8.5 
34 35 15 16 

35 35 15 15 
34 37 15 15 51.7 8.6 
29 27 17 17 

26 28 15 15 

30 31 16 16 54.5 8.4 

23 22 18 19 

43 42 15 14 

42 45 15 15 55.4 8.4 
37 35 15 16 
39 40 16 16 
41 46 15 16 50 8.6 
34 36 17 18 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: so01 Date Monitored: 4/l 6198 

Age 1 Relative Humidity: 98.0% inspected By: PAC 
Windrow Height: 6.5 Ambient Temperature: 12 Performed By: MAM MAM 
Windrow Length: 250 
Windrow Width: 19 
Texture: COARSE 

Time Turned: 11:lO 

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) 
1 Foot 213 Feet 

51 52 

54 58 

58 56 

47 46 

48 59 

42 41 

46 44 

51 49 
41 36 

48 51 

44 54 

46 44 

54 53 
45 51 

39 49 

43 44 

41 46 

41 46 

41 43 

41 44 

39 43 

39 39 

40 44 

33 36 

44 48 

48 52 
36 42 

43 47 

47 52 
44 46 

Start Time Finish Time 
Pre-Turn: 8:ll a:37 

Post-Turn: 11:20 II:37 

Oxygen (%) MWHC (%) 
1 Foot 2/3 Feet 1 Foot .$!I3 Feet pH 

2 1 
14 13 
ia 3 

10 3 

12 4 

13 3 

7 4 
17 7 
11 0 
1 0 
19 13 
4 2 
2 1 
15 17 

13 6 

17 11 
15 10 

ia 14 

14 10 
17 12 
ia 11 

13 12 
16 11 
14 11 
11 9 
16 10 
16 11 

10 8 
17 12 
17 14 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: so01 

Age 2 

ndrow Height: 6 

Relative Humidity: 95.0% 

Ambient Temperature: 4 

Date Monitored: 4/l 7/98 

Inspected By: KAP 

Performed By: RAE RAE 
rrindrow Length: 225 
Windrow Width: 17 

Texture: COARSE 

Time Turned: 9:lO 

Moisture Added: 0 

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 

D 1 

2 

3 

E 1 

2 

3 

Temperature (C) Oxygen (%) MWHC (%) 
1 Foot 2/3 Feet 1 Foot 213 Feet 1 Foot 2/3 Feet pH 

50 54 17 15 

42 49 10 18 48.2 

40 54 15 17 

60 56 2 0 

67 70 15 12 46.7 

66 60 2 2 

66 61 3 3 

63 63 12 13 50 

65 65 10 6 

64 64 16 9 

64 60 16 16 50 

64 69 11 9 

65 58 6 1 

49 52 1 16 45.5 

61 68 12 14 

53 51 6 3 

51 52 13 14 

43 49 16 15 

52 51 9 7 

46 49 17 16 

51 51 12 10 
49 50 a 7 

49 50 13 12 

46 49 15 12 

54 55 7 9 

46 52 16 15 

51 52 15 16 

48 51 12 10 

46 48 15 15 

48 40 16 16 

Start Time Finish Time 

Pre-Turn: 7:50 8:15 

Post-Turn: 9:20 9:40 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: so01 

Age 3 

Windrow Height: 7 
Windrow Length: 275 

Relative Humidity: 68.0% 

Ambient Temperature: 7 

Date Monitored: 4/l 8/98 

Inspected By: PAC 
Performed By: PAC PAC - 

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 

Windrow Width: 
Texture: 

Time Turned: 

Moisture Added: 

18 

COARSE 

9:25 

0 

Temperature (C) 
1 Foot 213 Feet 

67 60 2 1 

53 66 17 17 

43 59 20 18 

67 60 3 1 

58 66 18 17 

60 71 18 14 

63 59 2 1 

59 67 18 17 

61 67 16 16 

68 62 3 1 

54 63 18 18 

60 68 17 16 

65 61 5 1 

53 64 18 17 

56 56 19 18 

55 57 16 14 

50 51 18 18 

41 48 20 19 

54 55 11 9 

45 52 19 18 

50 54 18 13 

53 54 15 13 

52 54 19 17 

50 53 18 17 

57 59 10 10 

49 50 18 15 

46 50 19 17 

56 56 14 13 

48 57 19 16 

44 50 20 19 

Start Time Finish Time 

Pre-Turn: 8:35 8157 

Post-Turn: 9:32 10:03 

Oxygen (%) MWHC(%) 
1 Foot 2/3 Feet 1 Foot 2/3 Feet pH 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: so01 

Age 4 

ndrow Height: 6 

Relative Humidity: 84.0% 

Ambient Temperature: 8 

Date Monitored: 4/19/98 

Inspected By: 

Performed By: PAC PAC 
vrlindrow Length: 275 
Windrow Width: 18 

Texture: COARSE 

Time Turned: 10:35 

Moisture Added: 2000 

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) 
1 Foot 2/3 Feet 

69 64 4 1 

61 69 17 15 

48 59 20 18 

68 67 6 3 

51 61 19 18 

60 73 18 10 

66 60 1 1 

54 67 18 16 

66 73 14 12 

55 61 12 3 

57 66 18 17 

65 72 13 12 

69 66 5 2 
44 62 20 16 
57 59 17 18 

53 57 17 13 

45 50 19 18 

44 49 19 18 

52 55 17 14 
48 48 18 18 

50 55 16 15 

55 55 17 13 
47 51 19 17 

49 54 18 16 
51 56 17 14 
42 48 19 17 

52 57 17 15 
52 56 16 15 
51 53 18 17 
44 47 18 17 

Start Time Finish Time 

Pre-Turn: 8:31 8:50 
Post-Turn: IO:46 11:10 

Oxygen (%) MWHC (%) 
1 Foot 2/3 Feet 1 Foot 213 Feet pH 

49 

54.6 

47.8 

54.3 

46.7 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: so01 

Age 5 

Windrow Height: 5 
Windrow Length: 250 
Windrow Width: 20 

Texture: COARSE 
Time Turned: 9:50 
Moisture Added: 0 

Relative Humidity: 73.0% 

Ambient Temperature: 9 

Date Monitored: 4/20/98 

Inspected By: KAP 
Performed By: MAM MAM - 

Start Time Finish Time 

Pre-Turn: 8:30 9:02 

Post-Turn: IO:00 lo:28 

Pre or Post Cross Section Location 

PRE A 

B 

C 

D 

E 

POST A 

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 (“h) MWHC (%) 
1 Foot 2/3 Feet 1 Foot 213 Feet 1 Foot 2/3 Feet pH 

70 

50 

20 

67 

53 

52 

52 
45 

57 

45 

52 

51 

54 
43 

39 

55 

40 

36 

55 

49 

46 

57 

49 

52 

58 

46 
52 

58 

45 

43 

65 

64 
63 

64 

65 

70 

58 

60 
71 

56 
65 

70 

59 

61 
64 

59 
50 

44 

57 
49 

54 

58 

53 

56 

57 

52 
57 

60 
51 

48 

10 1 
19 15 
20 16 

8 1 

18 17 

19 14 

19 1 
20 18 
18 14 
20 1 
19 18 

18 15 
17 2 
20 18 
18 17 

15 13 
20 17 

20 19 

16 13 
18 17 

19 14 

13 11 
18 15 
19 16 

13 12 

20 18 
19 14 

12 10 
20 17 

20 18 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

WindrowNumber: so01 Date Monitored: 4i21/98 

4qe 6 Relative Humidity: 96.0% Inspected By: MAM 

ndrow Height: 5.5 Ambient Temperature: 9 Performed By: KAP KAP 
vVindrow Length: 250 
Windrow Width: 19.5 

Texture: COARSE 

Time Turned: 9:35 

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 (C) 
1 Foot 213 Feet 

69 63 1 1 

69 74 19 10 45.7 

64 70 15 14 

72 70 4 3 

64 69 16 14 46.4 

70 74 13 14 

65 63 2 1 

66 73 14 6 48.6 

67 74 12 9 

69 64 1 1 

66 72 15 11 47.2 

69 73 16 15 

65 68 2 3 
47 67 19 19 49.5 

64 69 16 10 

59 59 11 10 
59 62 14 0 

54 60 15 15 
61 60 11 10 
56 59 16 11 

58 62 15 14 
60 58 11 10 
56 60 11 12 

59 62 15 15 
61 61 7 5 

55 58 16 15 

54 57 10 0 

59 60 9 6 

57 59 9 9 

55 58 10 10 

Start Time Finish Time 

Pre-Turn: 8:22 8:45 

Post-Turn: 9:48 IO:15 

Oxygen (%) MWHC (%) 
1 Foot 2/3 Feet 1 Foot Z/3 Feet pH 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

WindrowNumber: so01 Date Monitored: 4122198 

Age 7 Relative Humidity: 97.0% inspected By: .- 
Windrow Height: 5.5 Ambient Temperature: 9 Performed By: MAM MAM 
Windrow Length: 250 
Windrow Width: 19.5 
Texture: COARSE 

Time Turned: 9:46 

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) 
1 Foot Z/3 Feet 

41 67 20 2 

56 69 18 16 
62 70 15 15 

53 63 15 1 

56 71 19 14 
64 71 14 14 

63 68 13 1 
49 68 20 15 
51 69 19 17 

40 62 20 1 

52 66 13 11 
52 70 20 12 
54 64 15 1 

37 54 14 14 

53 67 19 15 

57 60 15 12 

37 50 20 18 
51 56 19 16 

58 60 13 10 

48 51 19 16 
50 55 18 16 

57 60 10 8 
51 59 19 14 

51 54 18 14 

57 59 9 7 

49 57 19 15 

50 57 19 14 

53 58 8 6 
44 45 20 17 

50 55 19 15 

Start Time Finish Time 

Pre-Turn: 8:41 9:15 

Post-Turn: 9:56 IO:25 

Oxygen (%) MWHC (%) 
1 Foot 2/3 Feet 1 Foot 2/3 Feet pH 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: so01 

acp a 

ndrow Height: 6 

Relative Humidity: 100.0% 

Ambient Temperature: 7 

Date Monitored: 4123198 

Inspected By: PAC 

Performed By: RAE RAE 
Windrow Length: 250 
Windrow Width: 16 

Texture: MEDIUM 

Time Turned: II:10 

Moisture Added: 0 

Pre or Post Cross Section Location 

PRE A 

B 

c 

D 

E 

POST A 

1 71 67 1 1 

2 60 69 14 16 
3 64 72 ia 14 

1 70 66 6 2 
2 64 69 10 16 
3 70 74 15 13 

1 70 67 6 1 
2 62 69 la 17 
3 65 69 10 15 

1 69 67 1 1 

2 68 69 17 16 
3 68 72 16 11 
1 66 67 2 3 
2 57 62 la 19 
3 61 67 16 16 

1 62 63 17 14 

2 57 59 17 17 
3 60 61 16 15 
1 62 64 13 12 
2 60 60 la 17 

3 58 61 16 16 

1 64 64 12 13 
2 57 63 la 17 

3 61 60 16 15 

1 64 65 13 4 
2 61 56 la ia 

3 60 63 16 15 
1 64 65 13 12 
2 51 58 19 ia 
3 60 59 17 16 

Temperature (C) Oxygen (%) MWHC (%) 
1 Foot Z/3 Feet 1 Foot 213 Feet 1 Foot 2/3 Feet 

Start Time Finish Time 

Pre-Turn: 6:45 9:05 

Post-Turn: II:20 11:45 

PH 

47.6 

50.8 

45.5 

45.9 

52.2 

a.3 

a.4 

a.5 

a.5 

a.5 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: so01 

Age 9 

Windrow Height: 5 
Windrow Length: 250 
Windrow Width: 16 

Texture: COARSE 

Relative Humidity: 69.0% 
Ambient Temperature: 12 

Date Monitored: 4/24/98 

Inspected By: PAC 

Performed By: KAP KAP 

Start Time Finish Time 
Pre-Turn: 8:33 8:59 
Post-Turn: II :04 11:35 

Oxygen (%) MWHC (%) 
1 Foot 2/3 Feet 1 Foot 2/3 Feet pH 

Time Turned: II:14 

Moisture Added: 0 

Pre or Post Cross Section Location 

PRE A 1 

2 

3 

6 1 

2 
3 

C 1 

2 

3 

D 1 

2 

3 
E 1 

2 

3 

1 POST A 

2 

3 

1 

2 
3 

1 

2 

3 

1 

2 
3 

1 

2 
3 

Temperature (C) 
1 Foot 213 Feet 

69 66 

73 73 
66 75 
72 68 

71 75 
74 74 

66 67 
70 75 
71 74 

68 69 
71 75 

73 72 

71 70 
71 75 
69 74 

61 61 

61 61 

57 61 

61 62 

58 61 
58 69 

62 62 
60 62 
61 62 

61 63 

59 81 
62 64 

61 63 

64 66 
57 64 

0 0 
11 2 
17 7 
4 0 

15 7 

11 2 

17 1 
12 5 
14 4 

15 1 
14 4 

9 1 

16 2 
14 6 
14 8 

9 8 
12 11 
14 12 

10 9 

15 14 
14 13 

9 7 
13 13 

14 13 

9 7 

16 15 
13 10 

10 7 
15 14 
15 12 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: so01 

Age 10 

,?drow Height: 5 

Relative Humidity: 62.0% 

Ambient Temperature: 14 

Date Monitored: 4/25/98 

Inspected By: PAC 

Performed By: MAM MAM 
vwndrow Length: 250 
Windrow Width: 19.5 

Texture: MEDIUM 

Time Turned: 13:33 

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) 
1 Foot Z/3 Feet 

67 64 14 0 

53 72 17 7 

57 71 18 12 

59 63 18 0 

57 72 18 13 

67 75 16 7 

70 64 5 0 

60 73 18 10 
62 75 18 10 

69 65 6 0 

55 70 19 11 
46 73 19 9 

45 62 20 0 
45 68 20 15 

54 72 20 15 

59 61 16 7 

57 50 16 12 

56 60 17 13 

60 63 9 7 
60 61 18 13 

55 60 16 14 
60 63 12 7 
53 58 17 14 

56 58 17 13 
62 63 11 8 
59 60 17 14 

58 62 18 15 

60 63 13 10 
59 63 17 16 
57 60 18 15 

Start Time Finish Time 

Pre-Turn: 9:07 9:34 

Post-Turn: 13:43 14:05 

Oxygen’(%) MWHC (%) 
1 Foot 2/3 Feet 1 Foot 2/3 Feet pH 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: so01 

Age 11 

Windrow Height: 5 
Windrow Length: 250 
Windrow Width: 19 

Texture: MEDIUM 

Time Turned: IO:28 

Moisture Added: 0 

Relative Humidity: 71.0% 

Ambient Temperature: 17 

Date Monitored: 4126198 

Inspected By: PAC 
Performed By: MAM MAM 

Start Time Finish Time 

Pre-Turn: 8:41 9:04 
Post-Turn: lo:38 IO:56 

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 

1 

2 

3 

1 

2 

3 

1 

2 

3 

POST A 

Temperature (C) Oxygen (%) MWHC (%) 
1 Foot Z/3 Feet 1 Foot 2Kt Feet 1 Foot 2/3 Feet pH 

54 65 18 1 

60 73 17 9 48.8 

55 71 18 6 

57 64 19 1 

64 73 17 12 51.4 
62 74 17 10 
55 64 18 1 

62 74 18 6 40 

59 72 18 9 

52 62 18 1 
54 71 18 12 47.7 

62 73 17 7 

69 67 11 1 

59 70 19 14 53.2 
61 73 17 11 

56 59 12 6 
54 57 16 13 
52 49 16 15 

57 60 17 6 
53 57 18 14 

50 58 18 15 

58 60 19 6 

56 59 18 10 

53 56 18 14 

57 61 16 6 

53 58 17 14 

53 58 19 12 

54 59 17 6 
55 58 17 12 

55 58 18 13 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: so01 

Age 12 

ndrow Height: 5 

Relative Humidity: 61.0% 

Ambient Temperature: 7 

Date Monitored: 4127198 

Inspected By: 

Performed By: MAM MAM 
vllindrow Length: 250 
Windrow Width: 19 

Texture: MEDIUM 

Time Turned: 9:26 

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) 
1 Foot Z/3 Feet 

49 65 
50 72 

60 68 

52 61 

64 72 

61 70 

58 66 
58 68 

57 68 

48 56 

63 69 

56 69 

45 63 

61 68 
53 64 

55 57 
45 56 

55 61 

58 62 

53 59 

56 63 

59 61 

55 61 

54 61 

59 61 

53 56 

53 59 

54 58 

54 58 

54 58 

Start Time Finish Time 

Pre-Turn: 8:24 8~45 

Post-Turn: 9:36 9:55 

Oxygen (%) MWHC (%) 
1 Foot 2/3 Feet 1 Foot 2/3 Feet pH 

12 7 

11 8 

7 16 

14 11 

14 16 

12 15 

9 10 
10 17 

13 15 

13 10 

11 17 

16 17 

10 11 

13 18 
13 19 

11 7 
19 17 

17 16 

10 13 

17 17 

18 16 

7 11 

18 17 

18 16 

6 5 
18 19 

19 17 

12 11 

15 17 

17 17 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: so01 

Age 13 

Windrow Height: 5 
Windrow Length: 250 
Windrow Width: 18 

Relative Humidity: 65.0% 
Ambient Temperature: 6 

Date Monitored: 4128198 

Inspected By: MAM 

Performed By: KAP KAP 

Texture: COARSE 
Time Turned: 12:40 

Moisture Added: 0 

Pre or Post Cross Section Location 

PRE A 

B 

C 

D 

E 

POST A 

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 Foot Z/3 Feet 

68 68 

70 74 
72 74 

61 69 

72 74 

70 73 

58 67 

73 74 

68 72 

67 66 

69 74 
70 74 

68 66 

72 74 

69 74 

57 58 

56 60 

54 51 

57 62 

59 63 

60 60 

59 63 

63 64 

61 60 

60 61 

61 60 
57 61 

62 63 
61 59 

57 66 

Start Time Finish Time 

Pre-Turn: 7:43 8:17 

Post-Turn: 12:50 I:01 

Oxygen’(%) MWHC (%) 
1 Foot 2/3 Feet 1 Foot 213 Feet pH 

10 3 

11 IO 

16 15 
12 19 

12 3 
14 13 
20 4 

16 8 

15 15 

12 IO 

17 14 

15 IO 
1 5 
14 15 
13 12 

12 11 

16 15 

16 18 

12 IO 

15 17 

17 16 

IO 8 

14 17 

17 16 

9 11 

15 17 
17 16 

9 8 
8 17 

17 15 

- 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

WindrowNumber: so01 Date Monitored: 4129198 

Aqe 14 Relative Humidity: 68.0% Inspected By: RAE 

tdrow Height: 4.5 Ambient Temperature: 13 Performed By: KAP KAP 
Windrow Length: 250 
Windrow Width: 18 

Texture: MEDIUM 

Time Turned: 2:oo 

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 (%) 
1 Foot 213 Feet 1 Foot Z/3 Feet I Foot 2/3 Feet 

67 63 0 0 

72 73 4 1 42.3 

58 74 12 2 

67 65 3 0 

68 74 5 6 50 

73 72 6 6 

65 65 0 0 

70 72 5 6 40.9 

71 71 9 3 

69 66 0 0 

68 72 6 a 44.6 

74 70 7 1 

70 70 2 7 

69 73 13 13 59.2 

73 74 12 4 

63 64 12 11 

63 63 15 14 

57 62 17 15 

62 64 12 10 

63 65 15 15 

62 62 15 14 

63 65 17 10 
64 65 15 14 

62 62 15 14 

63 65 13 11 

62 62 15 15 

61 62 14 14 

62 65 10 9 

63 61 14 15 

63 65 13 12 

Start Time Finish Time 

Pre-Turn: 9:ll 9:21 

Post-Turn: 2: 10 2:30 

PH 

8.6 

8.6 

8.4 

8.5 

a.7 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: so01 Date Monitored: 4130198 

Age 15 Relative Humidity: 89.0% Inspected By: MAM 
Windrow Height: 4.5 Ambient Temperature: 16 Performed By: RAE RAE 
Windrow Length: 250 
Windrow Width: 12 

Texture: MEDIUM 
Time Turned: 12:07 

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) 
1 Foot 2/3 Feet 

72 70 

63 73 

74 74 

68 67 
74 73 
73 72 

67 66 

74 75 

72 72 

70 68 

74 76 

72 75 
71 70 

73 75 
73 75 

60 63 

42 58 

63 64 

64 66 

64 66 

61 64 

65 65 

63 65 

63 67 

65 67 

65 66 
64 65 

65 67 

64 66 

64 64 

Start Time Finish Time 

Pre-Turn: 9:25 9:40 

Post-Turn: 12:17 12:35 

Oxygen (%) MWHC (%) 
1 Foot 213 Feet 1 Foot X3 Feet pH 

1 2 

14 8 45.9 
4 5 
3 5 

6 4 39.8 
3 3 

0 0 

7 8 48.1 

5 5 

4 3 

11 9 46.2 

5 3 
13 7 

11 13 44.3 
11 9 

14 14 

17 17 

14 15 

12 9 

14 13 

15 13 

10 9 

16 14 
9 10 

0 6 
12 12 

12 11 

8 6 

15 12 
12 13 

- 

. ..-- -.. 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: so01 

4ge 16 

ndrow Height: 5 
vVindrow Length: 250 
Windrow Width: 18 

Texture: MEDIUM 

Time Turned: 9:45 

Moisture Added: 1500 

Relative Humidity: 92.0% 

Ambient Temperature: 15 

Date Monitored: 5/l/98 

Inspected By: RAE 

Performed By: KAP KAP 

Start Time Finish Time 

Pre-Turn: 8:40 8:55 

Post-Turn: 9:55 IO:01 

Oxygen (%) MWHC (%) 
1 Foot 213 Feet 1 Foot 2/3 Feet pH 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) 
1 Foot Z/3 Feet 

68 66 

70 72 

73 71 

68 67 

71 71 

69 69 

68 67 

73 70 

71 69 

67 67 

73 71 

73 72 

71 67 

73 74 

76 73 

63 64 

63 62 

56 60 

61 63 

62 62 

60 59 

55 60 

61 62 

60 60 

56 61 

60 60 

56 61 

57 61 

60 61 

60 60 

1 0 

4 3 

2 1 

1 1 

5 2 

1 0 

0 0 

3 1 

1 1 

1 0 

6 3 

6 4 

3 2 

4 7 

6 3 

13 13 

15 16 

16 14 

13 13 

15 16 
16 15 

13 12 

13 15 

15 15 

14 13 

15 17 

17 16 

15 14 
17 17 

17 16 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: so01 Date Monitored: 5/2/98 

Age 17 Relative Humidity: 95.0% Inspected By: RAE 
Windrow Heiaht: 4.5 Ambient Temperature: 17 Performed By: JAD JAD 
Windrow Length: 270 
Windrow Width: 16 

Texture: COARSE 

Time Turned: lo:27 

Moisture Added: 0 

Start Time Finish Time 
Pre-Turn: 556 9:ll 

Post-Turn: lo:36 IO:48 

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 

1 POST A 

2 

3 

1 

2 

3 

1 

2 

3 

1 

2 

3 
1 

2 

Temperature (C) Oxygen (%) MWHC (%) 
1 Foot Xi Feet 1 Foot 2/3 Feet 1 Foot 213 Feet pH 

67 

73 
72 

64 

71 
71 

63 

71 

73 

65 

73 
71 

63 

6% 

71 

63 

62 

61 

61 

63 
57 

61 
62 

60 

63 

63 
63 

62 

62 
40 

69 

73 
73 

65 

70 

70 
64 

70 

69 

65 

73 
71 

64 

71 

73 

63 

64 

62 

63 

63 
59 

62 

62 
60 

64 

64 
63 

64 

63 
56 

1 3 

7 4 

9 7 
5 2 

2 2 
4 4 

1 1 

7 4 

3 2 

3 2 
4 2 
12 6 

3 1 

9 1 

10 10 

13 12 

15 15 

14 14 

13 11 

15 15 
13 15 

13 11 

15 16 

14 14 

15 13 
14 14 

16 16 

14 12 

15 15 
18 17 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: so01 

9ge 18 

ndrow Height: 4 
Windrow Length: 270 
Windrow Width: 16 

Relative Humidity: 99.0% 

Ambient Temperature: 18 

Date Monitored: 5/3/98 

Inspected By: RAE 

Performed By: JAD JAD 

Texture: MEDIUM 

Time Turned: 9:25 
Moisture Added: 0 

Pre or Post Cross Section Location 

PRE A 

6 

C 

D 

E 

POST A 

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 Foot Z/3 Feet 

71 66 

72 72 

66 72 

69 68 

70 71 

57 58 

65 65 

74 73 

71 70 

62 66 

59 67 

68 67 

63 66 

71 73 

68 71 

63 64 

65 65 

62 64 

62 62 

62 62 

59 62 

62 60 

58 63 

57 60 

64 64 

59 62 

56 60 

64 62 

59 62 

56 62 

Start Time Finish Time 

Pre-Turn: 7:41 7:55 

Post-Turn: 9:30 9:41 

Oxygen (%) MWHC (%) 
1 Foot Z/3 Feet I Foot Z/3 Feet pH 

5 2 

5 1 
0 13 

8 10 
6 5 
4 4 

9 6 

11 2 

2 4 

1 7 
19 15 
1 7 

2 4 

10 13 

14 1 

12 11 

14 14 

13 14 

12 12 
16 15 
16 12 

11 14 
16 15 

16 15 

13 10 

18 15 
17 17 

13 13 

16 16 
18 16 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: so01 

Age 19 
Windrow Height: 5 
Windrow Length: 250 
Windrow Width: 17 

Relative Humidity: 90.0% 

Ambient Temperature: 12 

Date Monitored: 514198 

Inspected By: RAE 
Performed By: KAP KAP 

Texture: MEDIUM 
Time Turned: IO:18 

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) 
1 Foot 213 Feet 

66 66 0 0 

68 70 9 8 51.4 

71 71 9 7 

67 65 1 0 

71 73 6 9 44.4 

73 66 4 0 
68 65 3 1 

67 72 8 5 55.7 
71 72 7 10 
66 66 IO 5 

68 89 8 5 47.5 

69 69 10 7 

51 61 18 12 

65 70 8 10 52.5 
69 70 10 7 

59 61 9 10 
59 57 15 16 

59 60 16 16 

60 62 8 10 
61 60 12 16 

61 62 13 12 

60 62 11 8 

61 61 14 16 

61 62 14 14 

60 61 12 12 

60 60 16 12 

60 60 16 16 

62 62 10 11 

62 63 16 16 

61 65 13 10 

Start Time Finish Time 
Pre-Turn: 8:55 9:lO 

Past-Turn: IO:28 IO:40 

Oxygen (%) MWHC (%) 
1 Foot Z/3 Feet 1 Foot 2/3 Feet pH 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: so01 

Aqe 20 

rdrow Height: 5 

Relative Humidity: 88.0% 

Ambient Temperature: 16 

Date Monitored: 5/5/98 

Inspected By: PAC 

Performed By: KAP KAP 
Windrow Length: 250 
Windrow Width: 17 

Texture: MEDIUM 

Time Turned: 9:25 
Moisture Added: 0 

Pre or Post Cross Section Location 

PRE A 

B 

C 

D 

E 

POST A 

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 Foot 2/3 Feet 

69 67 

69 71 

74 71 

67 66 

68 71 

72 71 

66 66 

67 70 

70 68 

65 66 

67 69 

70 71 

66 67 

68 71 

72 72 

61 62 

62 62 

57 61 

56 60 

61 60 

59 60 

55 59 

61 62 

61 60 

56 59 

60 59 

59 59 

56 60 

62 67 

62 62 

Start Time Finish Time 

Pre-Turn: 9:14 9:25 

Post-Turn: 9:35 9:48 

Oxygen (%) MWHC (%) 
1 Foot 213 Feet 1 Foot 2/3 Feet pH 

1 1 

4 9 

2 2 

1 1 

6 10 
7 7 

3 2 
5 9 

6 5 

2 3 

5 10 
5 10 

2 2 
5 12 

7 11 

9 12 

14 16 

13 11 

11 9 

12 16 

16 14 

13 10 

13 16 

16 16 

15 11 
12 17 
17 17 

13 10 

11 17 
16 15 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

WindrowNumber: so01 

Age 21 

Windrow Height: 5 
Windrow Length: 250 
Windrow Width: 18 

Texture: MEDIUM 

Time Turned: 121 

Moisture Added: 0 

Relative Humidity: 78.0% 
Ambient Temperature: 17 

Date Monitored: 5/6/98 

Inspected By: PAC 

Performed By: KAP KAP 

Start Time Finish Time 
Pre-Turn: 7:58 8~12 
Post-Turn: 1:31 I:43 

Oxygen (%) MWHC (%) 
1 Foot Z/3 Feet 1 Foot 2/3 Feet pH 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 

1 

2 

3 

1 

2 

3 

1 

2 

3 

1 
2 

3 

Temperature (C) 
1 Foot 2/3 Feet 

67 66 1 0 

66 67 8 5 

71 69 6 2 
64 64 0 0 

69 69 2 1 

67 65 1 1 

64 66 1 1 

70 69 4 2 

69 66 4 2 

65 65 0 0 

68 67 9 3 

68 67 6 4 

66 67 1 0 
70 71 7 3 

71 68 3 1 

57 61 7 9 

61 61 12 14 

60 62 14 12 

57 61 8 9 

60 60 14 16 

60 60 13 12 

59 61 9 0 

61 63 14 15 

62 60 14 13 

58 61 11 9 

63 64 13 15 
63 63 14 13 

62 62 10 9 

62 62 15 17 

58 62 15 14 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: so01 

Age 22 

ndrow Height: 4 
Relative Humidity: 100.0% 

Ambient Temperature: 16 

Date Monitored: 5/7/98 

Inspected By: KAP 
Performed By: RAE RAE 

windrow Length: 230 
Windrow Width: 16 

Texture: MEDIUM 

Time Turned: 156 
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) 
1 Foot 213 Feet 

64 64 

68 69 

69 70 

66 67 

69 71 

68 65 

65 66 

69 70 

64 63 

68 67 

69 70 

66 69 

67 66 

71 72 

66 67 

61 63 

62 62 

55 59 

57 59 

61 63 

61 61 

58 61 

61 61 

59 59 

57 60 

60 58 

58 60 

58 61 

61 61 

62 63 

Start Time Finish Time 

Pre-Turn: 8:58 9:08 

Post-Turn: 2:08 2:20 

Oxygen ("lb) MWHC (%) 
1 Foot 2/3 Feet 1 Foot 2/3 Feet pH 

0 0 
1 2 41.5 
8 4 

0 0 
3 0 40.3 
1 1 

0 0 

2 5 44.1 

0 0 

0 0 

6 8 37.4 
7 6 

0 0 

5 2 47.4 
3 5 

9 8 
10 12 
10 9 

8 10 
8 9 
9 10 

10 9 

11 14 

11 11 

9 10 

12 16 

12 11 

9 10 
11 15 
9 10 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: so01 

Age 23 
Windrow Height: 4 
Windrow Length: 230 
Windrow Width: 17 

Texture: MEDIUM 
Time Turned: 9:45 

Moisture Added: 1500 

Relative Humidity: 100.0% 
Ambient Temperature: 16 

Date Monitored: 5/8/98 

Inspected By: KAP ~~- 
Performed By: RAE RAE 

Start Time Finish Time 

Pre-Turn: &IO 826 

Post-Turn: 9:55 IO:08 

Oxygen (“IO) MWHC (%) 
1 Foot 2/3 Feet 1 Foot Z/3 Feet pH 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 

0 1 

2 

3 

E 1 
2 

3 

Temperature (C) 
1 Foot 213 Feet 

65 66 1 5 

69 70 2 2 8.6 
63 67 11 5 

65 67 0 0 

67 69 1 2 8.6 

65 64 1 1 

62 62 6 10 

67 69 1 5 8.6 
64 65 0 2 

62 64 1 3 
70 72 6 11 8.8 
62 64 0 2 

68 68 0 1 
64 69 17 12 8.7 
66 67 3 2 

53 56 13 11 
55 57 16 14 42.2 

45 49 18 16 

51 50 11 10 

51 55 16 13 51.7 

57 57 10 10 

55 56 15 11 

57 58 10 10 50.8 

50 53 14 14 

57 58 12 12 

54 58 16 14 54.8 
54 56 12 12 

49 49 12 12 

58 60 12 14 43.5 

48 56 12 11 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

Windrow Number: so01 

Age 24 

ndrow Heiaht: 4 
Nindrow Length: 250 
Windrow Width: 19 

Texture: MEDIUM 

Time Turned: 9:16 

Moisture Added: 0 

Relative Humidity: 98.0% 

Ambient Temperature: 14 

Date Monitored: 519198 

Inspected By: PAC 

Performed By: KAP KAP 

Start Time Finish Time 

Pre-Turn: 7: 18 7138 

Post-Turn: 9:26 9:34 

Oxygen (%) MWHC (%) 
1 Foot 2/3 Feet 1 Foot 2/3 Feet pH Pre or Post Cross Section Location 

PRE A 

B 

C 

D 

E 

POST A 

1 62 71 7 1 
2 54 55 13 12 

3 55 67 19 19 

1 70 69 0 2 

2 65 66 4 2 

3 73 65 0 0 

1 70 72 4 0 
2 69 67 0 0 

3 71 67 3 2 

1 68 68 0 0 

2 69 68 4 5 

3 68 70 4 0 
1 67 72 4 1 

2 72 69 5 4 

3 66 68 4 5 

1 47 51 16 15 

2 53 55 14 13 

3 58 57 13 14 
1 54 54 15 15 
2 54 54 14 14 

3 52 50 16 16 
1 49 53 14 13 
2 57 54 13 13 

3 53 51 15 14 
1 51 59 14 14 

2 55 56 13 13 

3 55 54 13 15 
1 53 56 13 12 

2 56 56 13 14 

3 55 56 11 10 

Temperature (C) 
1 Foot 213 Feet 



NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

WindrowNumber: so01 

Age 25 
Windrow Height: 4 
Windrow Length: 250 
Windrow Width: 18 

Relative Humidity: 83.0% 
Ambient Temperature: 16 

Date Monitored: 5/l O/98 

Inspected By: PAC 
Performed By: KAP KAP 

Texture: MEDIUM 
Time Turned: 8:04 

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) 
1 Foot 213 Feet 

62 62 0 0 

64 64 0 0 

62 63 1 1 

59 59 0 0 

61 62 0 0 

61 59 0 0 

56 59 0 0 

62 62 0 0 

61 59 0 0 

59 61 0 0 

64 65 0 0 

64 62 0 0 

57 60 0 0 

62 63 0 0 

62 61 0 0 

52 55 11 IO 
56 56 10 12 

54 55 10 9 

52 55 11 10 

56 56 11 12 
56 55 11 12 

52 55 12 11 

55 55 12 11 

54 53 13 12 

54 56 12 11 

55 55 14 15 

54 53 15 15 

56 58 11 IO 
58 58 13 12 

51 53 15 14 

Start Time Finish Time 

Pre-Turn: 7: 19 7:33 

Post-Turn: 8:14 8:22 

Oxygen (%) MWHC (%) 
1 Foot 213 Feet 1 Foot 213 Feet pH 



Windrow Number: 

aqe 26 

ndrow Height: 
Windrow Length: 
Windrow Width: 
Texture: 

Time Turned: 
Moisture Added: 

NSWC CRANE 
WINDROW PROCESS DATA - DAILY LOG 

so01 Date Monitored: 5/11/98 

Relative Humidity: 84.0% Inspected By: MAM 

4 Ambient Temperature: 13 Performed By: KAP KAP 
250 
17 

MEDIUM 

13:50 

0 

Start Time Finish Time 

Pre-Turn: 7:49 759 

Post-Turn: 14:00 14:16 

Oxygen (%) MWHC (%) 
1 Foot 213 Feet 1 Foot 2/3 Feet pH 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) 
1 Foot 213 Feet 

57 59 0 0 

50 57 0 0 

58 59 0 0 

55 58 0 0 

61 60 0 0 
57 56 0 0 

58 58 0 0 

59 59 0 0 

55 55 0 0 

58 58 12 6 

64 62 1 0 

63 62 7 3 
60 61 0 0 

63 63 0 0 

61 61 0 0 

55 59 6 6 
56 58 7 6 

55 53 7 6 

54 56 8 8 

56 58 8 6 

50 56 10 8 

52 56 10 8 

56 58 8 6 

52 56 8 6 

53 58 11 9 
59 61 8 6 

52 56 10 7 

53 58 10 9 
57 59 12 8 
55 57 8 7 
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Average Daily Windrow Temperature Summary Report 
Windrow Number 

so01 

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

4,15/98 ‘l/1 5198 0 33.53 

4/16/98 1 48.57 43.07 

4/17/98 2 59.90 49.70 

418198 3 81.20 51.67 

419198 4 62.30 50.87 

4lZOl98 5 56.83 51.53 

4Rll98 6 67.70 58.60 

4,22/98 7 59.40 53.30 

4,23/98 8 67.03 60.73 

4124198 9 71.37 61.50 

4/25/96 10 83.50 59.47 

4/26/98 11 54.37 56.10 

4/27/98 12 61.13 56.93 

4,28/96 13 70.00 59.83 

4,29/98 14 69.80 62.83 

4/30/98 15 71.77 63.50 

5/1196 16 70.33 60.20 

5/Z/98 17 69.20 61.43 

5/3/98 18 67.70 61.40 

5/4/98 19 67.83 60.80 

515198 20 68.90 60.07 

516198 21 67.43 60.87 

W/98 22 67.50 60.07 

5/8/98 23 66.07 54.33 

519196 24 67.10 53.87 

5110/98 25 61.30 54.77 

5/l 1198 26 59.17 55.80 

All average temperatures are in degrees centigrade 

~..- ..-_-. --l_ - -.I-.~~ 



NSWC Crane BioFacility Full Scale Windrow Monitoring Activity 

W 
a 
t 
e 
r 

Average WHC and Moisture Addition 

Moisture Added 2000 gallons Moisture Added 15W gallons Moisture Added 1500 gallons 

-- I I I 
0” 

55 

1, 

50 . i . 

. . . A. 
. 

. 

45 . 

I  

40 . 

Optimum 

Operating 

Range 

35 

p5iiK-q 

30 ~ 
4/16/96 4H7199 4119196 4121196 4/23/96 4126198 4129196 4/30/96 514198 WV99 5/6/98 

Sample Date 



Average Daily k&drow FVHC Summary Report”“’ 

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

so01 4/l 5/96 4,15/96 0 51.66 

4/l 7/96 2 46.06 

4/19/96 4 50.46 

4/21/96 6 47.66 

4/23/96 6 46.40 

4/26/96 11 46.22 

4/29/96 14 47.40 

4/30/96 15 44.66 

5/4/96 19 50.30 

5/7/96 22 42.14 

6/6/96 23 46.60 

AN average MWHC values are expressed in percent 

Generated: 29-Sep-98 
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Average Daily Windrow Oxygen Summary Report 

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

SO01 4/l 5,sa 4/l 5/s* 0 

4/l 6196 1 

4/17/98 2 

4/16/96 3 

4/19/96 4 

4/20/96 5 

4/21/96 6 

4/22/96 7 

4/23/96 a 

4/24/s* 9 

4/25/9a IO 

4,26/96 11 

4/27/98 12 

4/26/96 13 

4,29/98 14 

4/30/98 15 

5/l/96 16 

5/2/98 17 

5/3/s* 18 

514198 19 

5/5,98 20 

5/6/W 21 

5"/96 22 

5,*/s* 23 

5/9/96 24 

5/10,98 25 

5111196 26 

All average O.xygen values are expressed as a percent 

Generated: 29Sep-98 

7.63 

10.23 

12.23 

12.13 

14.37 

9.93 

13.43 

10.97 

7.77 

11.63 

12.03 

12.83 

II.80 

4.70 

6.07 

2.40 

4.37 

6.37 

6.57 

5.17 

2.60 

2.30 

3.77 

4.13 

0.07 

0.97 

16.00 

13.17 

12.23 

16.07 

16.73 

16.20 

11.27 

14.77 

15.27 

11.77 

13.67 

13.93 

14.60 

13.67 

13.50 

12.07 

14.87 

14.23 

14.33 

13.00 

13.60 

12.27 

10.40 

12.77 

13.73 

11.90 

7.83 



Average Daily Windrow PHSummary Report 

Vindrow Number Construction Date Date Mm&red Ape (Days) PRE-Turn (STD Units) 

so01 4,15/98 4/f 5198 0 

4123196 8 6.44 

4,29/98 14 6.56 

5/8/98 23 6.66 

AU average PH values are expressed in siandard units 

Generated: 08-Jul-98 



APPENDIX F 

CONTROL WINDROW EXPLOSIVE CONCENTRATION SUMMARY 
REPORT 

NSWC Crane. 
Bioremediation Facility 
Toxicity Report F-l 2/26/99 
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Windr& E&ho&e Concentrations Summa~ kepwt 

Windrow Number N-CONTROL 

Compound Conztr?tion SampleDate DaysOld CrossSection Location Concentration 

135TNB 4,*4,9* 4/24/98 0 0 1 LT 250 

4/24/98 4,24/98 2 LT 250 

4/24/98 4,24/98 3 LT 250 

Average Concentration fir Cross Section 0 

A VERAGE CONCENTRATION FOR WZNDRO W ON DAY o 
Standard Deviation 

135TNE 4/24/96 5/20/96 26 0 C LT 250 

Average Concentration for Cross Section 0 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 25 

Standard Deviation 

250 

250 

0 

250 

250 

Thursday, February I I, I999 Page I of I5 



Windrow Number N-CONTROL 

Compound Cont$Ftion SampleDate DaysOld CrossSection Location Concentration 

13DNE 4,24/96 4124196 0 0 1 LT 250 

4/24/96 4/24/96 2 LT 250 

4/24/96 4/24/98 3 LT 250 

Average Concentration for Cross Section 0 250 

A VERA GE CONCENTRA TION FOR WINDRO W ON DA Y o 250 

Standard Deviation 0 

13DNB 4/24/96 5/20/96 26 0 C LT 250 

Average Concentrationfor Cross Section 0 250 

AVERAGE CONCENTRATION FOR WINDROW ONDAY 26 

Standard Deviation 
250 

Thursday, February II, I999 Page 2 Of IS 

-_-.--, - _,.. ~.~.~ --_-,. .~ 



Windrow Number N-CONTRCIL 

Compound Congr7tion SampleDate DaysOId CrossSection Location Concentration 

246TNT 4/24/98 4/24/98 0 0 1 LT 250 

4/24/98 4/24/96 2 15200 

4/24/m 4124198 3 LT 250 

Average Concentration for Cross Section 0 

A VERA GE CONCENTIU TION FOR WINDRO W ON DA Y o 
Standard Deviation 

246TNT 4124196 320198 26 0 C LT 250 

Average Concentration for Cross Section 0 

A VERA GE CONCENTRA TION FOR WINDRO W ON DA Y 26 

Standard Deviation 

Thursday. Februmy II, 1999 Page 3 of I5 

5233 

5233 

6631 

250 

250 



Windrow Number N-CONTROL 

Compound Conztr$cfion SampleDate DaysOld CrossSection Location Concentration 

24DNT 4/24/98 4/24/98 0 0 1 LT 250 

4/24198 4/24/98 2 LT 250 

4/24/98 4/24/98 3 LT 250 

Average Concentration for Cross Section 0 

A VERA GE CONCENTRA TION FOR WINDRO W ON DA Y o 
Standard Devialion 

24DNl 4/24/98 5/20/98 28 0 C LT 250 

Average Concentration for Cross Section 0 

A VERA GE CONCENTRA TION FOR WINDRO W ON DA Y 28 

Standard Deviation 

250 

250 

0 

250 

250 

Thursday, February II, 1999 Page 4 of IS 



Windrow Number N-CONTROL 

Compound Congrrfion SampleDate DaysOld CrossSection Location Concentration 

26DNT 424198 4/24/98 0 0 1 LT 260 

4/24/98 4/24/98 2 LT 260 

4/24,!36 4,24/98 3 LT 260 

Average Concentration for Cross Section 0 260 

A VERAGE CONCENTR.4 TION FOR WINDRO W ON DAY o 260 
Sfandard Deviation 0 

26DNT 4/24,98 5/20/98 26 0 C LT 260 

Average Concentration for Cross Section 0 260 

A VERA GE CONCENTRATION FOR WINDRO W ON DAY 26 

Sfandard Deviation 
260 

Thursday. February II, 1999 PogeSOflS 



Windrow Number N-CONTROL 

Compound ConsDtr7tion SampleDate DaysOld CrossSection Locarion Concentration 

2A46DT 4,24/96 4124196 0 0 1 LT 260 

4/24/96 4/24/96 2 LT 250 

4/24/96 4/24/96 3 LT 260 

Average Concentrafion for Cross Section Q 250 

AVERAGE CONCENTRATION FOR WINDROW ONDAY o 250 

Standard Deviation 0 

2A46DT 4/24/96 5/20/96 26 0 C LT 260 

Average Concentration for Cross Section 0 250 

A VERA GE CONCEhTRA TION FOR WINDRO W ON DA Y 26 

Standard Deviation 
250 

Thursday, February I I, 1999 Page6 of15 

--_.- 



Windrow Number N-CONTROL 

Compound Coms&m SampIeDate DaysOld CrossSection Location Concentration 

2NT 4124198 4/24/98 0 0 1 LT 250 

4,24/!% 4,24/98 2 LT 250 

4/24/98 4124198 3 LT 250 

Average Concentration for Cross Section Q 

A VERA GE CONCENTRATION FOR WINDRO W ON DAY o 
Standard Deviation 

4124198 5/20/98 26 0 C LT 250 

Average Concentration for Cross Se&m 0‘ 

A VERAGE CONCENTRA TION FOR WINDRO W ON DAY 26 
Standard Deviation 

Thursday, Februoy II. 1999 Page 7 of IS 

250 

250 

0 

250 

250 



Windrow Number N-CONTROL 

Compound Con~trrtion SampleDate DaysOld CrossSection Location Concentration 

3NT 4/24/98 4,24/98 0 0 1 LT 250 

4124198 4,24/98 2 LT 250 

4/24/98 4,24/98 3 LT 250 

Average Concentration for Cross Section 0 250 

A VERA GE CONCENTRA TION FOR WINDRO W ON DA Y o 250 

Standard Deviation 0 

3NT 4,24/98 5/20,98 26 0 C LT 250 

Average Concentration for Cross Section 0 250 

A VERA GE CONCENTR4 TION FOR WINDRO W ON DA Y 26 

Standard Deviation 
250 

-~ ~,.-- -- --.- 



Windrow Number N-CONTROL 

Compound Conttrrction SampleDate DaysOld CrossSection Location Concentration 

4A26DT 4/24/98 4l24198 0 0 1 LT 250 

4124/98 4124/98 2 LT 250 

4124198 4124198 3 LT 250 

Average Concentration for Cross Section 0 250 

A VERA GE CONCENTRA TION FOR WINDRO W ON DA Y o 250 

Standard Deviation 0 

4A26DT 4/24/9* 5/20198 26 0 C LT 250 

Average Concentration for Cross Section 0 250 

AVERAGE CONCENTRATION FOR WINDROW ONDAY 26 
Standard Deviation 

250 

Thursday, Februav II, 1999 Page 9of IS 



Windrow Number N-CONTROL 

Compound Con$rrtion SampIeDate DaysOld CrossSection Location Concentration 

4NT 4124198 4124l9.5 0 0 1 LT 2.50 

4,24/98 4124198 2 LT 250 

4,24,98 4l24l9.3 3 LT 250 

Average Concentration for Cross Section Q 

AVERAGE CONCENTRATIONFOR WINDROWONDAY o 
Standard Deviation 

4NT 4124196 320198 26 0 C LT 250 

Average Concentration for Cross Section Q’ 

A VERA GE CONCENTRATION FOR WINDRO W ON DA Y 2.3 

Standard Deviation 

250 

250 

0 

250 

250 

Thursday, February II, 1999 Page lOof I5 

_._.-.--- _--.,~.-_- 



Windrow Number N-CONTROL 

Compound Con$rrtion SampleDate DaysOld CrossSection Location Concentration 

HMX 4,*4/g* 4,24/98 0 0 1 LT 2200 

4/24/98 4/24/98 2 LT 2200 

4/24/98 4/24/98 3 LT 2200 

Average Concentration for Cross Section 0 2200 

A VERA GE CONCENTZU TION FOR WZNDRO W ON DA Y o 2200 

Standard Deviation 0 

HMX 4/24/98 5/20/98 26 0 C LT 2200 

Average Concentration for Cross Section 0 2200 

AVERAGE CONCENTRATION FOR WZNDROW ONDAY 26 

Standard Deviation 
2200 

Thunday, February II, 1999 Page II of IS 



Windrow Number N-CONTROL 

Compound Conztrrtion SampleDate DaysOld CrossSection Location Concentration 

NB 4,24/98 4,24/98 0 0 1 LT 260 

4/24/98 4124198 2 LT 260 

4124198 4124198 3 LT 260 

Average Concentration for Cross Section Q 

AVERAGE CONCENTRATIONFOR WINDROWONDAY o 
Standard Deviation 

NB 4/24/98 5/20/98 26 0 C LT 260 

Average Concentration for Cross Section 0 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 26 

Standard Deviation 



Windrow Number N-CONTROL 

Compound Con&m&on SampleDate DaysOld CrossSection Location Concentration 

PETN 4,24/96 4124/g* 0 0 1 LT 250 

4/24/98 4/24/98 2 LT 250 

4/24/98 4/24/98 3 LT 250 

Average Concentration for Cross Section 0 

A VERA GE CONCENTIU TION FOR WINDRO W ON DA Y o 
Standard Deviation 

PETN 4/24,98 5,20/98 26 0 C LT 250 

Average Concentration for Cross Section 0 

A VERA GE CONCENTM TION FOR WINDRO W ON DAY 26 
Standard Deviation 

250 

250 

0 

250 

250 

Thursday, February II, 1999 Page I3 of IS 



Windrow Number N-CONTROL 

Compound Con$rrtion SampleDate DaysOld CrossSection Location Concentration 

RDX 424198 4124l98 Q 0 1 LT IOOD 

4124198 4124198 2 LT 1000 

4/24198 4124198 3 LT 1000 

Average Concentration for Cross Section 0 1000 

AVERAGE CONCENTRATION FOR WINDROWONDAY o 1000 
Standard Deviation 0 

RDX 4/24,98 5/20/96 26 0 C ,200 

Average Concentration for Cross Section 0 ,200 

A VERAGE CONCENTRA TION FOR WZNDRO W ON DAY 26 

Standard Deviation 
1200 

Thursday, February II,1999 Page I4 of I5 



Windrow Number N-CONTROL 

Compound Confr&m SampleDate DaysOld CrossSection Location Concentration 

TETRYL 4,24/98 4124198 0 0 1 LT 550 

4/24/98 4/24/98 2 LT 650 

4/24/98 4/24/98 3 LT 650 

Average Concentration for Cross Section 0 650 

A VERA GE CONCENTRA TION FOR WINDRO W ON DA Y o 650 
Standard Deviation 0 

TETRYL 4/24/96 5/20/96 26 0 C LT 650 

Average Concentration for Cross Section 0 650 

AVERAGE CONCENTRATIONFOR WZNDROW ONDAY 26 
Standard Deviation 

650 

Thursday, February II, 1999 
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Windrow Explosive Concentrations Summary Report 
Windrow Number so01 

Compound 

135TNB 

135TNB 

135TNB 

135TNB 

135TNB 

135TNB 

135TNB 

135TNB 

135TNB 

135TNB 

Comst&ion SampleDate DaysOld CrossSection Location Concentration 

4/15/98 4/l !i/98 0 03 1 LT 12500 

4/l 5198 4/15198 2 LT 12500 

4/A 5/98 4/15/98 3 LT 12500 

Average Concentration for Cross Section 03 
4/15,98 4/l 5198 0 05 1 LT 12500 

4/l 5,98 4115/98 2 LT 12500 

4/l 5/98 4/l 5/98 3 LT 12500 

Average Concentration for Cross Section 05 

4/15,98 4/l 5198 0 07 1 LT 12500 

4/l 5198 4/15,98 2 LT 12500 

4/l 5198 4/15,98 3 LT 12500 

Average Concentration for Cross Section 07 
4/l 5/98 4/15/98 0 09 1 LT 12500 

4/l 5198 4/15,98 2 LT 12500 

4/15/98 4/15,98 3 LT 12500 

Average Concentration for Cross Section 09 
4/15/98 4/15/98 0 11 1 LT 12500 

4/15/98 4115/98 2 LT 12500 

4/15/98 4115198 3 LT 12500 

Average Concentration for Cross Section 11 

A VERAGE CONCENTRA TION FOR WINDRO W ON DA Y o 

4115198 
4/15/98 

4/15/98 

4/15/98 

4/15/98 
4/15/98 

4115/98 

4/15/98 

4/15/98 

4/15/98 

4/15/98 

4/15/98 

4,15/98 

4/15/98 

4/15/98 

Standard Deviation 
5/11/98 26 03 1 LT 250 

5/11/98 2 LT 250 
5/11/98 3 LT 250 

Average Concentration for Cross Section 03 
511 II98 26 05 1 LT 250 

5/11198 2 LT 250 
5/11/98 3 LT 250 

Average Concentration for Cross Section 05 

5ll1198 26 07 1 LT 250 

5/11/98 2 LT 250 
5/11/98 3 LT 250 

Average Concentration for Cross Section 07 

5/11198 26 09 1 LT 250 

5/11198 2 LT 250 

5/11/98 3 LT 250 

Average Concentration for Cross Section 09 

5/l ,198 26 11 1 LT 250 

5111198 2 LT 250 

5111/98 3 LT 250 

Average Concentration for Cross Section 11 

AVERAGE CONCENTRATION FOR WINDROWONDAY 28 

Standard Deviation 

Precent Reduction 

12500 

12500 

12500 

12500 

12500 

12500 

0 

250 

250 

250 

250 

250 

250 

0 

98.00 

Monday,December07.1998 Page1 of15 



Compound 

13DNB 

13DNB 

13DNB 

13DNB 

13DNB 

13DNB 

13DNB 

13DNB 

13DNB 

13DNB 

Con$?rtion SampleDate DaysOld CrossSection Location Concentration 

4115198 4/l 998 0 03 1 LT12500 
4il5/98 4/l 5198 2 LT12500 
4/15/98 4/l 998 3 LT12500 

Average Concentration for Cross Section 03 

4/l 5198 4/l 5498 0 05 1 LT12500 
4/15/98 4/l 5/98 2 LT12500 
40 5/98 4/15/96 3 LT 12600 

Average Concentration for Cross Section 05 
4/15/96 4/16/96 0 07 1 LT12500 
4/15,96 4115196 2 LT12500 
4,15,96 4/15/96 3 LT12500 

Average Concentration for Cross Section 07 
4/15196 4/15/96 0 09 1 LT12500 
4/15/96 4/15/96 2 LT12500 
4,15/96 4,15/96 3 LT 12500 

Average Concentration for Cross Section 09 
4/15/96 4/15/96 0 11 1 LT12500 
4/15/98 4/15/96 2 LT12500 
4/15/96 4/15/96 3 LT12500 

Average Concentration for Cross Section 11 

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

4/15/96 5/l 1198 26 03 1 LT250 
4/15/96 5/11/96 2 LT250 

4/15,96 5/11/96 3 LT250 

Average Concentration for Cross Section 03 

4/15/96 5/11,96 26 05 1 LT250 
4/15/96 5/11,96 2 LT250 
4/15/98 5/11,98 3 LT250 

Average Concentration for Cross Section 05 

4/15/96 5/11,96 26 07 1 LT250 
4/15,96 5/11,96 2 LT250 
4/15/96 5/11196 3 LT250 

Average Concentration for Cross Section 07 

4/15/96 5/11196 26 09 1 LT250 
4,15/96 5/11/96 2 LT250 
4/15/96 5/11,96 3 LT250 

Average Concentration for Cross Section 09 
4,15/96 5,1 l/98 26 11 1 LT250 
4/15/96 5/11/96 2 LT250 

4/15/96 50 l/98 3 LT250 

Average Concentration for Cross St?ctiOtt I I 

A VERA GE CONCENTRA TION FOR WINDRO W ON DAY 26 

Standard Deviation 

Precent Reduction 

12500 

12500 

12500 

12500 

12500 

12500 

0 

250 

250 

250 

250 

250 

250 

0 

96.00 

Monday,DecemberO7, 1998 Poge2of15 
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Compound 

246TNT 

246TNT 

246TNT 

246TNT 

246TNT 

246TNT 

246TNT 

246TNT 

246TNT 

246TNT 

Contsrtion SampleDate DaysOld CrossSection Location Concentration 

4/15/98 4/15/98 0 03 1 25000 

4/l 5198 4/15/98 2 86300 

4/15/98 4/15/98 3 79800 

Average Concentration for Cross Section 03 
4/15/98 4/15/98 0 cl5 1 216000 
4/15/98 4/15/98 2 3050 

4/15,98 4/15/98 3 7,030 

Average Concentration for Cross Section 05 
4/15/98 4/15198 0 07 1 281000 

4115198 4/15/98 2 104000 

4115/98 4115198 3 296000 

Average Concentration for Cross Section 07 
41w9a 4/16/98 0 09 1 178000 
4/15/98 4115198 2 152000 

4/15/98 4/15/98 3 157000 

Average Concentration for Cross Section og 
4115198 4/15/98 0 11 1 42400 

4l15198 4/15/98 2 15400 

4/15/98 4/15/98 3 37800 

Average Concentration for Cross Section I I 

AVERAGE CONCENTRATION FOR WINDROW ONDAY o 
Standard Deviation 

405190 5111198 26 03 1 523 

4/15/98 WI 1198 2 744 

4/15198 5/I 1198 3 375 

Average Concentration for Cross Section 03 

4/15/98 5/11,98 26 05 1 592 

4/15/98 5/11/98 2 274 

4/15/98 5/l I,98 3 457 

Average Concentration for Cross Section 05 
4/15/90 5/l l/98 26 07 1 LT250 

4/15/98 5/l 1198 2 434 

4/15/98 511,198 3 LT250 

Average Concentration for Cross Section 07 
4/15,98 5/11,98 26 09 1 241 

4/15/98 5/l 1/98 2 310 

4/15/98 5/t l/98 3 LT250 

Avenge Concentration for Cross Section og 
4/15/98 5/11/98 26 11 1 LT250 

4/15/98 5/11/98 2 LT250 

4/15/98 5/11/98 3 259 

Average Concentration for Cross Section 1 I 

A VERA GE CONCENTRATION FOR WINDRO W ON DA Y 26 
Standard Deviation 

Precent Reduction 

63700 

98683 

227000 

162333 

31867 

116717 

93727 

547 

441 

311 

267 

253 

364 

155 

99.69 

Monday, December 07.1998 Page 3 of IS 



Compound 

24DNT 

24DNT 

24DNi 

24DNT 

24DNT 

24DNT 

24DNT 

24DNT 

24DNT 

24DNT 

Con;tr?tion SnmpleDate DaysOld CrossSection Location Concentration 

4115198 
4/15/98 

4/15/96 

4115198 0 03 1 LT 12500 
4/15/98 2 LT12500 

4115l9.8 3 LT 12500 

Average Concentrationfor Cross Section 03 12500 

4/15/98 4/15/99 0 05 1 LT 12500 

4/15/96 4/15/98 2 LT 12500 

4/15/96 4/15/99 3 LT 12500 

Average Concentration for Cross Section 05 

4/15/98 4/15/98 0 07 1 LT 12500 

4/15/98 4/15/98 2 LT 12500 

4115t96 4/l 5t96 3 LT $2500 

Average Concentration for Cross Section 07 

4/15/96 4/15/96 0 09 1 LT 12500 
4/15/99 4/15196 2 LT 12500 

4/15/96 4/15/98 3 LT 12500 

Average Concentration for Cross Section og 
4/15,98 4/15/98 0 11 1 LT 12500 
4/15/96 4/15/98 2 LT 12500 

4/15/96 4/15/96 3 LT 12500 

Average Concentration for Cross Section I 1 
A VERA GE CONCENTRA TION FOR WINDRO W ON DAY o 

Standard Deviation 

12500 

12500 

12500 

12500 

12500 

0 

4/15,96 5/11,98 26 03 1 LT 250 

4/,5/98 5/11,98 2 LT 250 

4/15/96 5/l 1196 3 LT 250 

Average Concentration for Cross Section 03 
4/15,96 50 I,98 26 05 1 LT 250 

4/15/96 5/11/98 2 LT 250 

4/15/96 5/11/98 3 LT 250 

Average Concentration for Cross Section 05 
4/15/96 5/l ,196 26 07 1 LT 250 

4115196 5,11196 2 LT 250 

4/15/96 5,11,98 3 LT 250 

Average Concentration for Cross Section 07 
4/15/96 5/11,98 26 09 1 LT 250 

4/l 5196 511119.8 2 LT 250 

4/15/96 50 1196 3 LT 250 

Average Concentration for Cross Section 09 
4/15/96 5/11/96 26 11 1 LT 250 

4/15196 5/11/96 2 LT 250 

4/15,98 5,11,9.3 3 LT 250 

Average Concentration for Cross Section 11 

AVERAGE CONCENTRATION FOR WINDROWONDAY 26 

Standard Deviation 

250 

250 

250 

250 

250 

250 

0 

Precent Reduction 99.00 

,.- ,.-- -.---- ,~.~, 



Compound 

26DNT 

26DNT 

26DNT 

26DNT 

26DNT 

26DNT 

26DNT 

26DNT 

26DNT 

26DNT 

Conztrrtion SampleDate DaysOld CrossSection Location Concentration 

4/15/98 4/l 5198 0 03 1 LT 13000 

4115196 4/15/96 2 LT 13000 

4/15/96 4/15196 3 LT 13000 

Average Concentration for Cross Section 03 

4115/96 4/15/96 0 06 1 LT 13000 

4115/96 4/15/98 2 LT 13000 

4/15/98 4/15/96 3 LT 13000 

Average Concentration for Cross Section 05 

4/15/96 4/15/98 0 07 1 LT 13000 

4115198 4/15/96 2 LT 13000 

4/15/96 4/15/96 3 LT 13000 

Average Concentration for Cross Section 07 
4/15/96 4/15,96 0 09 1 LT 13000 

4115/96 4/15/96 2 LT 13000 

4/15,96 4/15/96 3 LT 13000 

Average Concentration for Cross Section og 
4115196 4/15/96 0 11 1 LT 13000 

4115/96 4/15/96 2 LT 13000 

4/15/96 4/15/96 3 LT 13000 

Average Concentration for Cross Section 11 
A VERA GE CONCENTRA TION FOR WINDRO W ON DA Y o 

Standard Deviation 
4/15/96 5/11/96 26 03 1 LT 260 

4/15/98 5/11/96 2 LT 260 

4/15/96 ?I/, l/98 3 LT 260 

Average Concentration for Cross Section 03 
4/15/98 5111196 26 05 1 LT 260 

4/15/96 5l11196 2 LT 260 

4/15/96 511 l/96 3 LT 260 

Average Concentration for Cross Section 05 

4/15/96 5/11/96 26 07 1 LT 260 

4/15/96 5/1 I,98 2 LT 260 

4/15/96 5/11/98 3 LT 260 

Average Concentration for Cross Section 07 
4/15/96 5/11/96 26 09 1 LT 260 

4/15,96 5/11196 2 LT 260 

4/15/96 31 l/98 3 LT 260 

Average Concentration for Cross Section og 
4115198 5111198 26 11 1 LT 260 

4115196 5/l l/98 2 LT 260 

4115196 5/11/98 3 LT 260 

Average Concentration for Cross Section 11 
A VERA GE CONCENTRATION FOR WINDRO W ON DAY 26 

Standard Deviation 

Precent Reduction 

13000 

13000 

13000 

13000 

13000 

13000 

0 

260 

260 

260 

260 

260 

260 

0 

98.00 

Monday,December07,1998 PageSo/ 



Compound ConsDtr$ction SampleDate DaysOld CrossSection Location Concentration 

2A46DT 

2A46DT 

2A46DT 

2A46DT 

2A46DT 

4/15/98 4115198 0 03 1 LT12500 

4,15/98 4/15/98 2 LT12500 

4/15/98 4/15/98 3 3860 

Average Concentrationfor Cross Section ox 
4/l 5196 4/15/96 0 05 1 6110 

4/l 5/98 4/15/96 2 LT12500 

4/l 5/98 4/15/98 3 LT12500 

Average Concentration/or Cross Section 05 
4/15/98 4/15/96 0 07 1 7690 

4/15/98 4/15/98 2 6550 

4/15/98 4/15/98 3 LTl2500 

Average Concentration for Cross Section 07 
4/15/98 4/15/98 0 09 1 9010 

4/15/98 4/15/98 2 6960 

4/15/96 4/15,98 3 2750 

Average Concentration for Cross Section og 
4/l-5/98 4/15,96 0 11 1 1460 

4/15/96 4/15,98 2 LT12500 
4115196 4/15,98 3 LT 12500 

Average Concentration for Cross Section 1 I 
A YERA GE CONCENTRA TION FOR WINDRO W ON DA Y o 

Standard Deviation 
2A46DT 

2A46DT 

2A46DT 

2A46DT 

2A46DT 

4/15/98 5/11/98 26 03 1 LT250 

4,15/98 5/11/98 2 LT250 

4/15198 5/11/98 3 LT250 

Average Concentration for Cross Section 03 

4/15198 511 l/98 26 05 1 LT250 

4/15/98 5H l/98 2 LT250 
4/15/98 5H l/98 3 LT250 

Average Concentration for Cross Section 05 
4/15/98 5/11/96 26 07 1 LT250 

4/15/98 5/11/98 2 LT250 
4/E/98 5/11/98 3 LT250 

Average Concentration for Cross Section 07 

4/15/98 5/11,98 26 09 1 LT250 

4/15/98 5/11,98 2 LT250 

4/15/98 5,11,98 3 LT250 

Average Concentration for Cross Section og 
4/15/98 5/11/96 26 11 1 LT250 

4/l 5/98 5/11/98 2 LT250 

4/15/98 5/11,98 3 LT250 

Average Concentration for Cross Section I 1 
A VERA GE CONCENTRA TION FOR WINDRO W ON DA Y 26 

Standard Deviation 

Precent Reduction 

9553 

10370 

8913 

6240 

8820 

8779 

4050 

250 

250 

250 

250 

250 

250 

0 

97.16 

Monday, December 07.1998 Pa@ 6 of I5 



Compound Con~trrtion SampleDnte DaysOld CrossSection Location Concentration 

2NT 

2NT 

2NT 

2NT 

2NT 

2NT 

2NT 

2NT 

2NT 

2NT 

4115198 4/15/98 0 03 1 LT 12500 

4/15/98 4115198 2 LT 12500 

4/15/98 4/15/98 3 LT 12500 

Average Concentration for Cross Section 03 

4115/98 4,15/g* 0 05 1 LT 12500 

4,15/98 4115198 2 LT 12500 

4/l 5/98 4115198 3 LT 12500 

Average Concentration for Cross Section 05 

4/15/98 4/l 5198 0 07 1 LT 12500 

4/l 5/98 4/l 5/98 2 LT 12500 

4/l 5/98 4/15/98 3 LT 12500 

Average Concentrationfor Cross Section 07 

4115,98 4/l 998 0 09 1 LT 12500 

4/l 5/98 4/l 5/98 2 LT 12500 

4/I 5/98 4/15/98 3 LT 12500 

Average Concentrationjor Cross Section og 

4/15/98 4/15198 0 11 1 LT 12500 

4/15/98 4H 5198 2 LT 12500 

4/l 5,98 4/l 5198 3 LT 12500 

Average Concentration for Cross Section 11 

A VERA GE CONCENTR4 TION FOR WINDRO W ON DA Y o 
Standard Deviation 

12500 

12500 

12500 

12500 

12500 

12500 

0 

4/l 5/98 5/l l/98 26 03 1 LT 250 

4115/98 5/11198 2 LT 250 

4/l 5,98 5/l 1/98 3 LT 250 

Average Concentration for Cross Section 03 

4/l 5198 5/11,98 26 05 1 LT 250 

4/l 5/98 511 l/98 2 LT 250 

4/t 5/98 511 l/98 3 LT 250 

Average Concentration for Cross Section 05 

4/l 5/98 5/f l/98 28 07 1 LT 250 

4/l 5198 5/T l/98 2 LT 250 

4115,98 5111198 3 LT 250 

Average Concentration for Cross Section 07 

4/15/98 50 1198 26 09 1 LT 250 

4/l 5/98 5/l 1/98 2 LT 250 

4/l 5/98 5/i l/98 3 LT 250 

Average Concentration for Cross Section og 

4/A 5,98 5/1 l/98 26 11 1 LT 250 

4/l 5198 5/l ,198 2 LT 250 

4/l 5198 5/l 1198 3 LT 250 

Average Concentration for Cross Section 11 

A VERAGE CONCENTRATION FOR WINDRO W ON DAY 2,j 
Standard Deviation 

250 

250 

250 

250 

Precent Reduction 

250 

250 

0 

98.00 

Monday, December 07.1998 Page 7of I5 



Compound 

3NT 

3NT 

3NT 

3NT 

3NT 

3NT 

3NT 

3NT 

3NT 

3NT 

ConsDm$on SampleDate DaysOld CrossSection Location Concentration 

4/l 5198 4/15/98 0 03 1 LT 12500 

4/l 5198 4/l 5198 2 LT 12500 
4/l 5198 4/15/98 3 LT 12500 

Average Concentration for Cross Section 03 
4/15/90 4/l 5198 0 05 1 LT 12500 
4/15/98 4/15/98 2 LT 12500 

4/l 5198 4,15/98 3 LT 12500 

Average Concentration for Cross Section 05 
4,15/98 4/l 5/98 0 07 1 LT 12500 
4,15/98 4/l 5/98 2 LT 12500 

4/l 5/98 4/l 5/98 3 LT 12500 

Average Concentration for Cross Section 07 
4,15/98 4/l 5/98 0 09 1 LT 12500 
4/15/98 4/15/98 2 LT 12500 
4/15/QQ 4/15/98 3 LT 12500 

Average Concentration for Cross Section cm 
4/15/96 4/15/96 0 11 1 LT 12500 
4/15/96 4/15/96 2 LT 12500 
4/15/96 4/15/96 3 LT 12500 

Average Concentration for Cross Section 1 I 
AVERAGE CONCENTRATION FOR WINDROW ONDAY o 

Standard Deviation 
4/15/s% 5/l 1198 26 03 1 LT 250 
4/l 5/98 50 1196 2 LT 250 

4/15/96 5,,1/98 3 LT 250 

Average Concentration for Cross Section 03 

4/15/98 5,11/98 26 05 1 LT 250 
4/15/96 5/11/96 2 LT 250 
4/15/98 5/l 1198 3 LT 250 

Average Concentration for Cross Section 05 

4/15/98 5/11/96 26 07 1 LT 250 

4/15/96 5/11/96 2 LT 250 

4/15/96 5/11/96 3 LT 250 

Average Concentration for Cross Section 07 
4/15/96 5/11,96 26 09 1 LT 250 
4/15/98 5/11/98 2 LT 250 
4/15,96 5/11,98 3 LT 250 

Average Concentration for Cross Section 09 
4/15/96 5/11/96 26 11 1 LT 250 

4/15/96 5/11/96 2 LT 250 

4/15/98 5Hl/Q6 3 LT 250 

Average Concentration for Cross Section I I 

AVERAGE CONCENTRATION FOR WINDROW ON DAY 26 

Standard Deviation 

Precent Reduction 

12500 

12500 

12500 

12500 

12500 

12500 

0 

250 

250 

250 

250 

250 

250 

0 

98.00 

MondrryDecember07, 1998 PngeBoflS 
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Compound 

4A26DT 

4A26DT 

4.426DT 

4A26DT 

4A26DT 

4A26DT 

4A26DT 

4A26DT 

4A26DT 

4A26DT 

Congrriion SampleDate DaysOld CrossSection Location Concentration 

4/15,98 4m9a 0 03 1 5610 

4/I 5198 4/15/98 2 10900 

4/15/98 4,15/98 3 20000 

Average Concentrationfor Cross Section ox 
4/15/98 4/15/98 0 05 1 21100 

4/15/98 4115198 2 2620 

4/15/98 4/15/g* 3 6700 

Average Concentration for Cross Section 05 
4/15/98 4/16,98 0 07 1 23800 

4/15/98 4115198 2 29100 

4/15/98 4115/98 3 10100 

Average Concentrationjor Cross Section 07 
4/15/98 4/16,98 0 09 1 28500 

4/15/98 4/15/98 2 30100 

4/15/98 4115198 3 10400 

Average Concentrationfor Cross Section og 
4/15,98 4115/98 0 11 1 7030 

4/15/g* 4/15/98 2 LT12600 

4/15/98 4/15/98 3 LT12500 

Average Concentration/or Cross Section 1 I 
A VERA GE CONCEh’TRA TION FOR WINDRO W ON DA Y o 

Standard Deviarion 
4115/98 5/11,98 26 03 1 LT250 

4/15/98 5/l l/98 2 LT250 

4/15/98 511 l/98 3 LT250 

Average Concentration for Cross Section 03 
4,15/98 5/M/98 26 05 1 LT250 

4/15/98 5/l 1198 2 LT250 

4/15/98 5/l l/98 3 LT250 

Average Concentration for Cross Section 05 

4/15/98 5/11/98 26 07 1 LTZW 

4/15/98 5/11/98 2 LT250 

4115/98 5/l l/98 3 LT250 

Average Concentration for Cross Section 07 
4/15/98 WI l/98 26 09 1 LT250 

4/15/98 5/l 1198 2 LT250 

4115198 5111198 3 LT250 

Average Concentration for Cross Section og 
4/15/98 5H1198 26 11 1 LT250 

4115198 5111198 2 LT250 

4115/98 5/l 1198 3 LT250 

Average Concentration for Cross Section 11 

A VERA GE CONCENTR.4 TION FOR WINDRO W ON DA Y 26 
Standard Deviation 

Precent Reduction 

12170 

10140 

21000 

23000 

10677 

15397 

9238 

250 

250 

250 

250 

250 

250 

0 

98.38 
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Compound Con~trrtion SampleDate DaysOld CrossSection Location Concentration 

4NT 

4NT 

4NT 

4NT 

4NT 

4/15,96 4/15/96 0 03 1 LT 12500 
4/15/96 4/15/96 2 LT 12500 

4/15/96 4/15/96 3 LT 12500 

Average Concentration for Cross Section 03 

4/15/96 4/15/96 0 05 1 LT 12500 

4/15/96 4/15/96 2 LT 12500 

4/15/96 4/15/96 3 LT 12500 

Average Concentration for Cross Section 05 
4/15/96 4/15/96 0 07 1 LT 12500 

4/15/96 4/15/96 2 LT 12500 

‘I/l 5/96 4/15,96 3 LT 12500 

Average Concentration for Cross Section 07 
4/15/96 4/15,96 0 09 1 LT 12500 

4/15/96 4/15,96 2 LT 12500 

4,15lS6 4/15/96 3 LT 12500 

Average Concentration for Cross Section 09 
4/15/98 4,15/96 0 11 1 LT 12500 

‘l/l 5196 4/15/96 2 LT 12500 

4/15/96 4/15/96 3 LT 12500 

Average Concentration for Cross Section I 1 
A VERA GE CONCENTRA TION FOR WINDRO W ON DA Y o 

Standard Deviation 
4NT 

4NT 

4NT 

4NT 

4NT 

4/15/96 5/11/98 26 03 1 LT250 

4/15/96 5/11/96 2 LT 250 

4/15/96 5/l 1196 3 LT 250 

Average Concentration for Cross Section 03 

4,15,96 5,11/96 26 05 1 LT 250 

4/15/96 5/11196 2 LT 250 

4/15/96 5/l 1196 3 LT 250 

Average Concentration for Cross Section 05 

4,15/96 5/11/96 26 07 1 LT 250 

4/15/98 5/11/96 2 LT 250 

4/15/$6 5H1196 3 LT 250 

Average Concentration for Cross Section 07 

4/15/96 5111/96 26 09 1 LT 250 

4/15/96 5111196 2 LT 250 

4/15/96 5111196 3 LT 250 

Average Concentration for Cross Section 09 
4/15/96 5/11/96 26 11 1 LT 250 

4/l 5/96 5/11/96 2 LT250 

4/15/96 5/l 1196 3 LT 250 

Average Concentration for Cross Section 1 j 
AVERAGE CONCENTRATION FOR WINDROW ON DAY 26 

Stmtdard Deviation 

12500 

12500 

12500 

12500 

12500 

12500 

0 

250 

250 

250 

250 

250 

250 

0 

Precent Reduction 96.00 
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Compound Con;trrtion SampleDate DqsOld CrossSection Location Concentration 

HMX 

HMX 

HMX 

HMX 

HMX 

HMX 

HMX 

HMX 

4,15/g* 4H5198 0 03 1 76600 
4/l 5/96 4/15/96 2 161000 
4/l 5196 4,15/98 3 157000 

Average Concentration for Cross Section 03 
4/l 5198 4115196 0 05 1 178000 
4/15/g* 4/15/98 2 28800 
4/l 5/98 4/l 5/98 3 97200 

Average Concentration for Cross Section 05 
4/15/98 4/l 5198 0 07 1 290000 
4/l 5/98 4115/98 2 157000 
4/l 5/98 4/l 5198 3 224000 

Average Concentration for Cross Section 07 
4/l 5/98 4/l 59.3 0 09 1 247000 

4/l 5199 4/l 5/96 2 236000 

4/l 5196 4/15/96 3 177OOQ 

Average Concentration for Cross Section og 
4/l 5,98 4/l 5198 0 11 1 103000 

4/l 5198 4/l 5198 2 27800 
4/15198 4,15,98 3 66200 

Average Concentration for Cross Section 11 

AVERAGE CONCENTRATIONFOR WINDROWONDAY o 
Standard Deviation 

4/l 5/98 5/l 1198 26 03 1 LT 2200 
4/l 5/98 5111198 2 LT 2200 
4115/98 5H 1198 3 LT 2200 

Average Concentration for Cross Section 03 

4/l 5198 5111/98 26 05 1 LT 2200 

4/l 5/98 5/l l/96 2 LT 2200 
4/l 5198 5H l/98 3 LT 2200 

Average Concentration for Cross Section 05 

4/I 5/98 5/l 1198 26 07 1 LT 2200 
4/l 5/96 50 1198 2 LT 2200 

4/l 5/96 5/l l/98 3 571 

Average Concentration for Cross Section 07 
4/15/96 5/11/98 26 09 1 LT 2200 
4/l 5196 5/l l/98 2 LT 2200 

4/l 5196 5/l l/96 3 LT 2200 

Average Concentration for Cross Section og 
4H 5198 511 l/96 26 11 1 LT 2200 
4115196 5/l II96 2 LT 2200 

4/l 5/98 5/l l/98 3 LT 2200 

Average Concentration for Cross Section 1 I 

A VERA GE CONCENTRA TION FOR WINDRO W ON DA Y 26 

Standard Deviation 

Precent Reduction 

138200 

101333 

223667 

220000 

72333 

15,107 

79513 

2200 

2200 

1657 

2200 

2200 

2091 

421 

96.62 
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Compound ConsDtr7tion SampleDate DaysOld CrossSection Location Concentration 

NB 4/15/98 4/l 5/96 0 03 1 LT 13000 
4/l 5190 4/l 398 2 LT 13000 
4/l 5/96 4,15/98 3 LT 13000 

Average Concentration for Cross Section 03 
NB 4/15/96 4115198 0 05 1 LT 13000 

4/15/96 4/15/96 2 LT 13000 
4,15/96 4/15/96 3 LT 13000 

Average Concentration for Cross Section 05 

NB 4/15/96 4/15,98 0 07 1 LT 13000 
4/15/96 4/15/96 2 LT 13000 
4/15/96 4/15,98 3 LT 13000 

Average Concentration for Cross Section 07 
NB 4/16,96 4/15/98 0 09 1 LT 13000 

4/16,96 4/15/96 2 LT 13000 
4/15/96 4/15/96 3 LT 13000 

Average Concentrationfor Cross Section 09‘ 

NB 4/15/98 4115/98 0 11 1 LT 13000 
4/15/96 4/15/98 2 LT 13000 
4/16/96 4/15,98 3 LT 13000 

Average Concentration for Cross Section I 1 

A VERAGE CONCENTRA TION FOR WINDRO W ON DAY o 
Standard Deviation 

NB 

NB 

NB 

NB 

NB 

4/15/96 5/11/96 26 03 1 LT 260 
4,15/96 5/l l/96 2 LT 260 
4/16/96 5/1 l/98 3 LT 260 

Average Concentration for Cross Section 03 

4,16/96 5/11/96 26 05 1 LT 260 
4/15/98 5/11/96 2 LT 260 
4/15/96 5/11/96 3 LT 260 

Average Concentration for Cross Section 05 

4/15/96 5/l l/96 26 07 1 LT 260 
4/15/98 5/11/96 2 LT 260 
4/15/96 5/11196 ,3 LT 260 

Average Concentration for Cross Section 07 
4/15/96 5/l l/98 26 09 1 LT 260 
4/15/96 50 l/98 2 LT 260 
4115/96 5,11,98 3 LT 260 

Average Concentration for Cross Section 09 
4/15/98 5/11/96 26 11 1 LT 260 
4/15/96 5/11196 2 LT 260 
4/15/96 5/11,96 3 LT 260 

Average Concentration for Cross Section I I 

AVERAGE CONCENTR4 TION FOR WINDROW ONDAY 26 

Standard Deviation 

Precent Reduction 

13000 

13000 

13000 

13000 

13000 

13000 

0 

260 

260 

260 

260 

260 

260 

0 

98.00 



Compound 

PETN 

PETN 

PETN 

PETN 

PETN 

PETN 

PETN 

PETN 

PETN 

PETN 

Con$rrtion SampleDate DaysOld CrossSection Location Concentrntion 

4115/98 4/15/98 0 03 1 LTl2500 

4/l 5198 4l15/98 2 Lil2500 
4/l 5/98 4l15198 3 LT 12500 

Average Concentration for Cross Section 03 
4115198 4/l 5/98 0 05 1 LT 12500 

4115198 4H 5/98 2 LT 12500 
4,15/g* 4115198 3 LT 12500 

Average Concentration for Cross Section 05 
4115l98 4115/98 0 07 1 LT 12500 

4/l 5198 4115198 2 LT 12500 
4/l 5/98 ‘l/15/98 3 LT 12500 

Average Concentration for Cross Section 07 
‘l/l 5/98 4/l 5/98 0 09 1 LT 12500 

4/l 5/98 4/15/98 2 LT 12500 

4/15,98 4/l 998 3 LT 12500 

Average Concentration for Cross Section og 
4115/98 4/15,98 0 11 1 LT 12500 

4/l 5/98 4,15,98 2 LT 12500 
4115198 4/l 5198 3 LT 12500 

Average Concentration for Cross Section 11 
AVERAGE CONCENTRATION FOR WINDROW ONDAY o 

Standard Deviation 
4/l 5198 5/11/98 26 03 1 LT 250 

4/l 5198 5/11/98 2 LT 250 

4H5198 5H119B 3 LT 250 

Average Concentration for Cross Section 03 
4,15/98 5/l 1198 26 05 1 LT 250 
4/15/98 5/l 1198 2 LT 250 

4/l 5/98 5/l 1198 3 LT 250 

Average Concentration for Cross Section 05 
4/15/98 5/11/98 26 07 1 LT 250 

4115l98 5H1198 2 LT 250 

4/15/98 5/11,98 3 LT 250 

Average Concentration for Cross Section 07 

4/l 5/98 5/l l/98 26 09 1 LT 250 
4/15/98 5/l ,198 2 LT 250 

4/l 5/98 5/l l/98 3 LT 250 

Average Concentration for Cross Section og 
4/l 5198 5H1198 26 11 1 LT 250 

4/15/98 5/l l/98 2 LT 250 

4/15/98 5/11/98 3 LT 250 

Average Concentration for Cross Section 11 
A VERA GE CONCENTRATION FOR WINDRO W ON DA Y 26 

Standard Deviation 

Precent Reduction 

12500 

12500 

12500 

12500 

12500 

0 

250 

250 

250 

250 

250 

250 

0 

98.00 
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Compound 

RDX 

RDX 

RDX 

RDX 

RDX 

RDX 

RDX 

RDX 

RDX 

RDX 

Conztr~tion SampleDate DaysOId CrossSection Location Concentration 
a 

4/l 5/98 4/15/98 0 03 1 616000 
4/l 5198 4/15/98 2 1490000 
4/15,98 4/l 5/98 3 1140000 

Average Concentrationfor Cross Section 03 
4,15/98 4/l 5/98 0 05 1 1470000 

4/l 5198 4/l 398 2 163000 

4/15/98 4/l 5198 3 691000 

Average Concentration for Cross Section 05 
4/15/98 4/l 5,98 0 07 1 2400000 

4/15/98 4/15/98 2 1370000 
4/15/98 4/15/98 3 1750000 

Average Concentra!ionfor Cross Section 07 

4/15/98 4115/98 0 09 1 1 e40000 
4/15/98 4,15/98 2 1800000 

4/15/98 4/15198 3 1450000 

Average Concentration for Cross Section og 
4/15/98 4/15/98 0 11 1 786000 
4/15/98 4/15/98 2 156000 
4/15/98 4115198 3 536000 

Average Concentration for Cross Section I ? 
A VERA GE CONCENTRATION FOR WINDRO W ON DAY o 

Stondnrd Deviation 
4/15198 5/11,98 26 03 1 LT 1000 

4/15/98 5/11,98 2 LT 1000 
4/15/98 50 l/98 3 LT ,000 

Average Concentration for Cross Secfion 03 

4/l 5/98 50 l/98 26 05 1 LT 1000 

4,15/98 5/11/98 2 LT 1000 

4/15/98 5/11/98 3 LT 1000 

Average Concentrationfor Cross Section 05 

4/15/98 5/11198 26 07 1 LT 1000 
4/l 5/98 5/11198 2 LT ,000 
4/l -s/98 WI l/98 3 LT 1000 

Average Concentration for Cross Section 07 
4,15/98 5,11/98 26 09 1 LTIWO 
4/l 5/98 5111198 2 LT ,000 

4/t 5/98 5/1 l/98 3 LTIOOO 

Average Concentration for Cross Section og 
4/l 5/98 5/l l/98 26 11 1 LTIOOO 
4/l 5/98 5/l 1198 2 LTlOOO 

4/l 5/98 5/11,98 3 LTIOOO 

Average Concentration for Cross Section I 1 
A VERA GE CONCENTRA TION FOR WINDRO W ON DA Y 26 

Standard Deviatim 

Precent Reduction 

1082000 

774667 

1840000 

1595667 

Monday, Deceher 07.1998 Page I4 of IS 
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Compound 

TETRYL 

TETRYL 

TETRYL 

TETRYL 

TETRYL 

TETRYL 

.TETRYL 

TETRYL 

TETRYL 

TETRYL 

Com;&m SampleDate DaysOld CrossSection Location Concentration 

4115/96 4115196 0 03 1 LT 32500 

411.5/96 4/l 5196 2 LT 32500 

4/l 5/96 4115196 3 LT 32500 

Average Concentration for Cross Section 03 

4/15/96 4/l 5196 0 05 1 LT 32500 

4/15,96 4115/96 2 LT 32500 

4115/96 4/15/96 3 LT 32500 

Average Concentration for Cross Section 05 

4/15/96 4/l 5/96 0 07 1 LT 32500 

4/l W96 4/15/96 2 LT 32500 

4/l 5/96 4/l 5196 3 LT 32500 

Average Concentration for Cross Section 07 

4/l 5,96 4/l 5196 0 09 1 LT 32500 

4/15/96 4/15/96 2 LT 32500 

4/15/96 4/15/96 3 LT 32500 

Average Concentration fir Cross Section og 

4/15/96 4/15/96 0 11 1 LT 32500 

4115196 4/15,96 2 LT 32500 

4/15/96 4/15,96 3 LT 32500 

Average Concentration for Cross Section I I 

A VERA GE CONCENTR4 TION FOR WINDRO W ON DA Y o 
Standard Deviation 

4/15/96 

4115196 

4/15/96 

4/15/96 

4/15/96 

4/15/96 

5/l l/96 26 03 1 LT 650 

6/11/96 2 LT 650 

5/l ,196 3 LT 650 

Average Concentration for Cross Section 03 

5/11196 26 05 1 LT 650 

5111196 2 LT 660 

5/11,96 3 LT 660 

Average Concentration for Cross Section 05 

4/15/96 5/11,96 26 07 1 LT 650 

4/15/96 5/11,96 2 LT 650 

4/16/96 5/11/96 3 LT 650 

Average Concentration for Cross Section 07 

4/15,96 5/11,96 26 09 1 LT 650 

4/15/96 5/l l/96 2 LT 660 

4l15196 5/11/96 3 LT 650 

Average Concentration for Cross Section og 

4115/96 5l11196 26 11 1 LT 650 

4/15/96 5lll196 2 LT 650 

4/15/96 5/11,96 3 LT 650 

Average Concentration for Cross Section I I 

A VERA GE CONCENTRA TION FOR WINDRO W ON DA Y 26 

Standard Deviation 

Precent Reduction 

32500 

32500 

32500 

32500 

0 

650 

650 

650 

650 

650 

650 

0 

96.00 
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DETAILED SUMMARY OF ANALYTICAL RAW DATA 
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DETAIL SUMMARY OF VESSEL TEMERATURES FOR EARTHWORM ANALYSIS 

Date Minimum Temperature Maximum Temperature Average Temperature 
Degrees C Degrees C Degrees C 



u, 
zi 
12 
> 0 0 
.- :: 
I- 

X6/8/9 



DETAIL SUMMARY OF EARTHWORM RESULTS 

7-DAY 14-DAY 
Position Concentration Sample # Sample ID Initial PH Final PH Live Count Live Count 

6 6.25 80885 Column 3 4.9 6.6 10 IO 

38 6.25 80885 Column 3 10 10 
55 6.25 80885 Column 3 10 10 

66 12.5 80885 Column 3 4.9 10 9 
1 80 12.5 80885 Column 3 IO 10 ._ 

89 12.5 80885 Column 3 8 8 

37 25 80885 Column 3 5.4 7.2 10 IO 

56 25 80885 Column 3 9 9 

69 25 80885 Column 3 IO 10 

28 50 80885 Column 3 6.9 8.4 1 0 

I 34 50 80885 Column 3 0 0 

45 50 80885 Column 3 2 0 

8 100 80885 Column 3 8.3 0 0 

32 100 80885 Column 3 ‘0 0 

81 100 80885 Column 3 0 0 

23 6.25 80886 Column 5 4.8 6.9 10 10 
50 6.25 80886 Column 5 10 10 
88 6.25 80886 Column 5 IO 10 
0 12.5 80886 Column 5 10 IO 

21 12.5 80886 Column 5 5.6 6.5 10 10 
68 12.5 80886 Column 5 IO 10 
4 25 80886 Column 5 5.7 8 10 10 

48 25 80886 Column 5 10 10 
92 25 80886 Column 5 IO 10 
13 50 80886 Column 5 6.6 8.4 10 9 
27 50 80886 Column 5 9 9 

51 50 80886 Column 5 IO 6 
2 100 80886 Column 5 8.4 0 0 

I 53 100 80886 Column 5 0 0 
67 100 80886 Column 5 0 0 
30 6.25 80887 Column 7 5.7 7.0 10 9 
33 6.25 80887 Column 7 IO IO 
73 6.25 80887 Column 7 9 8 
15 12.5 80887 Column 7 5.6 7.8 8 8 
40 12.5 80887 Column 7 9 9 
76 12.5 80887 Column 7 10 9 
49 25 80887 Column 7 6.2 7.8 8 8 

1 78 25 80887 Column 7 9 9 
86 25 80887 Column 7 IO 10 
16 50 80887 Column 7 .O 0 
25 50 80887 Column 7 0 0 
36 50 80887 Column 7 6.7 8.3 10 10 
39 100 80887 Column 7 8.4 0 0 i 
54 100 80887 Column 7 0 0 
87 100 80887 Column 7 0 0 
5 6.25 80888 Column 9 5 6.8 10 10 

72 6.25 . 80888 Column 9 IO 9 



DETAIL SUMMARY OF EARTHWORM RESULTS 

Position Concentration Sample # Sample ID Initial PH Final PH Live Count Live Count 

a3 6.25 aoaaa Column 9 10 10 
1 12.5 aoaaa Column 9 5.4 7.8 9 9 

41 12.5 aoaaa Column 9 a 7 
71 12.5 aoaaa Column 9 9 9 
7 25 aoaaa Column 9 6.2 7.9 10 10 

44 25 aoaaa Column 9 10 10 
a2 25 aoaaa Column 9 9 9 
18 50 aoaaa Column 9 6.7 0 0 
24 50 aoaaa Column 9 0 0 
79 50 aoaaa Column 9 0 0 
9 100 aoaaa Column 9 8.6 0 0 

58 100 aoaaa Column 9 0 0 
77 100 aoaaa Column 9 0 0 
11 6.25 80889 Column 11 5.5 0 0 
42 6.25 80889 Column 11 0 0 
52 
20 
47 
65 
14 
15 
64 
12 
75 
90 
46 
61 

6.25 80889 Column 11 0 0 
12.5 80889 Column 11 5.9 10 10 
12.5 80889 Column 11 10 10 
12.5 80889 Column 11 10 10 
25 80889 Column 11 6.5 0 0 
25 80889 Column 11 0 0 
25 80889 Column 11 6 4 
50 80889 Column 11 6.8 9 a 
50 80889 Column 11 0 0 
50 80889 Column 11 10 9 
100 80889 Column 11 a.7 0 0 
100 80889 Column 11 0 0 

63 100 80889 Column 11 0 0 
22 1250 80890 KCI - Positive Control 10 10 

I 70 1250 80890 KCI - Positive Control 10 10 I 
31 1280 80890 KCI - Positive Control 10 10 
29 2500 80890 KCI - Positive Control 10 9 
35 2500 80890 KCI - Positive Control 10 10 
43 2500 80890 KCI - Positive Control 10 10 
57 5000 80890 KCI - Positive Control 10 10 
60 5000 80890 KCI - Positive Control 9 9 
74 5000 80890 KCI - Positive Control 10 10 
19 10000 80890 KCI - Positive Control 0 0 
26 10000 80890 KCI - Positive Control 0 0 
59 10000 80890 KCI Positive Control 0 0 
17 20000 80890 KCI - Positive Control 0 0 
62 20000 80890 KCI - Positive Control 0 0 
a5 20000 80890 KCI - Positive Control 0 0 
3 CONTROL 80890 Blank Control 4.6 5 10 10 

I a4 CONTROL 80890 Blank Control 10 IO I 
91 CONTROL 80890 Blank Control 10 10 
1 0.00 81036 Control Pile 5.9 5.52 9 9 



DETAIL SUMMARY OF EARTHWORM RESULTS 

I-UAY 14-DAY 
Position Concentration Sample # Sample ID Initial PH Final PH Live Count Live Count 

3 0.00 81036 Control Pile 10 10 
11 0.00 81036 Control Pile 10 10 
4 6.25 81036 Control Pile 5.8 5.84 10 10 
13 6.25 81038 Control Pile 10 10 
16 6.25 81036 Control Pile 10 9 
6 12.5 81036 Control Pile 6.1 8.06 7 7 
9 12.5 81036 Control Pile 7 7 
17 12.5 81036 Control Pile 10 8 
5 25 81036 Control Pile 6.1 0 0 
12 25 81036 Control Pile 8.13 3 3 
18 25 81036 Control Pile 0 0 
7 50 81036 Control Pile 6.4 0 0 
10 50 81036 Control Pile 8.58 0 0 
14 50 81036 Control Pile 0 0 
2 100 81036 Control Pile 7.5 0 0 
8 100 81036 Control Pile 0 0 
15 100 81036 Control Pile 0 0 



SUMMARY OF POSITIVE AND NEGATIVE CONTROLS FOR 
EARTHWORM TOXICITY ANALYSIS 

Concentration 7-DAY 14-DAY 
Position (mg/L) Sample # Sample ID Initial PH Final PH Live Count Live Count 

22 1250 80890 KCI - Positive Control 10 10 
70 1250 80890 KCI - Positive Control 10 10 
31 1280 80890 KCI - Positive Control 10 10 
29 2500 80890 KCI - Positive Control 10 9 
35 2500 80890 KCI - Positive Control 10 10 
43 2500 80890 KCI - Positive Control 10 10 
57 5000 80890 KCI - Positive Control 10 10 
60 5000 80890 KCI - Positive Control 9 9 
74 5000 80890 KCI - Positive Control 10 10 
19 10000 80890 KCI - Positive Control 0 0 
26 10000 80890 KCI - Positive Control 0 0 
59 10000 80890 KCI - Positive Control 0 0 
17 20000 80890 KCI - Positive Control 0 0 
62 20000 80890 KCI - Positive Control 0 0 
85 20000 80890 KCI - Positive Control 0 0 

LC-50 6826 6826 
Published LC-50 6340 6340 

% Difference 7.7% 7.7% 
,,, 1, ;; :i;: z,,,_‘_:>;‘,,,,,,., :,ii>,,‘? : ,, ,.,,, ‘,,‘,;: c,,: ,,, ,‘:,: 

3 CONTROL 80890 Blank Control 4.6 5 10 10 
84 CONTROL 80890 Blank Control 10 10 
91 CONTROL 80890 Blank Control 10 10 

Precent Mortality 0% 0% I 
Acceptable Mortality 10% 10% 

:, ,,,a, .,,i: ,,, ,,,: :%,, ,, 



DETAIL SUMMARY OF MICROTOX DATA 

Concentration Initial 5 minute 15 minute 
(Percent) 

0.00 
Sample # 

80885 
Sample ID 
Column 3 

Light Reading Light Reading Light Reading 
93 64 57 

5.6 80885 Column 3 66 47 43 
11.3 80885 Column 3 71 41 39 
22.5 80885 Column 3 66 34 32 
45 80885 Column 3 60 22 20 

0.00 80886 Column 5 72 50 45 
5.6 80886 Column 5 68 47 43 
11.3 80886 Column 5 67 39 36 
22.5 80886 Column 5 62 31 29 
45 80886 Column 5 61 19 19 

0.00 80887 Column 7 64 44 40 
5.6 80887 Column 7 64 42 39 
11.3 80887 Column 7 70 39 36 
22.5 80887 Column 7 69 29 27 
45 80887 Column 7 65 17 15 

0.00 80888 Column 9 59 45 41 
5.6 80888 Column 9 58 38 34 
11.3 80888 Column 9 59 29 27 
22.5 80888 Column 9 54 21 18 
45 80888 Column 9 54 11 9 

0.00 80889 Column 11 62 40 36 
5.6 80889 Column 11 52 36 33 
11.3 80889 Column 11 60 33 30 
22.5 80889 Column 11 55 23 22 
45 80889 Column 11 54 14 14 

0.00 81036 Control Pile 58 43 39 
5.6 81036 Control Pile 54 40 38 
11.3 81036 Control Pile 56 38 36 
22.5 81036 Control Pile 54 30 29 
45 81036 Control Pile 57 22 20 



SUMMARY OF METHOD BLANKS FOR MICROTOX ANALYSIS 

Concentration 

(Percent) 
0.00 

0.00 

0.00 

0.00 

0.00 

0.00 

Sample # 
80885 

80886 

80887 

80888 

80889 

81036 

Sample ID 
Column 3 

BLANK RATIO 

Column 5 
BLANK RATIO 

Column 7 
BLANK RATIO 

Column g 
BLANK RATIO 

Column 11 
BLANK RATIO 

Control Pile 
BLANK RATIO 

Initial 5 minute 15 minute 
Light Reading Light Reading Light Reading 

93 64 57 
1.45 1.63 

72 50 45 
1.44 1.60 

64 44 40 
1.45 1.60 

59 45 41 
1.31 1.44 

62 40 36 
1.55 1.72 

58 43 39 
1.35 1.49 

Note: Blank Ratio should be greater than 0.75 

__.._. --... _, ,.._ ---. 



I certify under penalty of law that this document and all 
attachments were prepared under my direction or 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. 

IO MY 1999 

DATE 

Enclosure (2) 
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