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Response to Comments on the Supplemental Toxicity Report 
NSWC CRANE, Indiana 

For Comments Received from EPA Dated 12/18/01 

Comment 1 : 
The report is a bit confusing with respect to sampling. It appears toxicity data 
from aged compost were compared to S-001 Day 26 data collected and analyzed 
2.5 years earlier (Executive Summary, Para 3; Introduction. Sect 1 . I ,  Para 2). 
Yet in some parts of the report it seems S-001 Day 26 samples were analyzed 
along with aged samples (Introduction. Sect 1 .I . I ,  1.1.2; Test Results, Para 1. 
Sent 4; Table 2-1). This should be stated more clearly. Much of this information 
is probably found in the Toxicity Report (MK. 1999) and Sampling Plan (MK, 
2000). However, it would be helpful to the reader of this report to include 
identities of the samples analyzed. 

Response 1: 
Toxicity data from aged compost was indeed compared to S-001 Day 26 data 
collected and analyzed 2.5 years earlier. This has been clarified in the report. 

Comment 2: 
The report should describe the differences between piles S-001. S-096. S-159, 
and S-178. Any differences between Mine Fill A and Mine Fill B should be 
described. What is the difference between sample PCS-001 and PCS-002 FC in 
Table 1-I? 

Response 2: 
The difference between piles S-001. S-096. S-159, and S-178 has been 
distinguished in the report to include their ages. There is virtually no difference 
between Mine Fill A and Mine Fill B in regards to soil type and Mine Fill 
operations. This fact has been placed in the report. PCS-002 FD is a field 
duplicate of PCS-001, and this has been distinguished in the report. 

Comment 3: 
It appears only duplicates were collected from aged compost piles. If correct, 
was there a specific reason to analyze duplicates while five replicates were 
available from S-001 Day 26? 

Response 3: 
The Work Plan for the Supplemental Toxicity sampling required that one sample 
be obtained from each of the four aged windrows and that one duplicate be 
obtained. This duplicate was taken from windrow S-001 aged 2.5 years. When 
S-001 was initially sampled on Day 26, five samples were obtained from it, one 
Der cross section. 



Response to Comments on the Supplemental Toxicity Report 
NSWC CRANE, Indiana 

For Comments Received from EPA Dated 12/18/01 

Comment 4: 
Table 2-1 shows greatly reduced toxicity for windrows S-159, S-096, and S-178 
relative to S-001 Day 26 (no statistics). However, aged (2.5 years) S-001 
compost shows no decrease in toxicity to earthworms. This outcome is 
mentioned in the Summary (Sect 2.4) and Conclusion (Sect 5.0) where it states, 
"no explanation is provided for this dose response." I realize there is no good 
explanation for these data, but I recommend a little more discussion of them 
since the report implies aging of compost decreases toxicity. 

Response 4: 
A possible explanation of the data has now been added to Section 2.4 

Comment 5: 
Page E-1, Para 2, states that acute toxicity testing was performed on composted 
soil from Mine Fill A to determine the toxic effects of the composted soil on the 
environment. What about Mine Fill B? 

Response 5: 
Toxicity testing on MFB soil is now discussed in the second paragraph of Section 
1.1. 

Comment 6: 
Page E-I, Para 2, change the word "affects" to 'effects". 

Response 6: 
The word 'affects" has been changed to "effects". 

Comment 7: 
Page E-1, Para 3, Sen. 3, change the word "is" to "was" 

Response 7: 
The word "is" has been changed to "was". 

Comment 8: 
Page E-1. Para 3 is unclear. Was S-001generated just prior to testing or were 
the original results [used]? 

Response 8: 
The text of the Executive Summary and the Introduction has been changed to 
clarify the issue. 



Response to Comments on the Supplemental Toxicity Report 
NSWC CRANE, Indiana 

For Comments Received from EPA Dated 12118101 

Comment 9: 
Page E-I, Para 6, Sen. 1, change the word "bacteria" to "bacterium". 

Response 9: 
The word "bacteria" has been changed to "bacterium" 

Comment 10: 
Page 1-1. Para 1, Sen. 5; "Mine F~l l  B [MK, 20001" needs to be defined 

Response 10: 
"Mine Fill B [MK, 20001" is part of a title. The entire title has now been italicized. 

Comment 11 : 
Page 1-1, Para 2, Sen. 3, change the first "toxicity" to "toxic" 

Response 11 : 
The word "toxicity" has been changed to "toxic". 

Comment 12: 
Page 1-1, Para 2, the validity of comparisons should be discussed briefly 

Response 12: 
The validity of comparing aged to un-aged compost is now provided in the text. 
Further explanation can be found in the STS-SAP. 

Comment 13: 
Page 1-1, Para 4, Sen. 3 states "five samples collected from Windrow 5-001 Day 
26". Is this 2.5 years ago? This is confusing the way i t  is written. 

Response 13: 
This issue has been clarified in previous paragraphs and has been removed from 
this section. 

Comment 14: 
Page 1-2, table 1-1, what is the difference between Sample ID PCS-001 and 
PCS-002 FD? 

Response 14: 
PCS-002 FD is a field duplicate of PCS-001 
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Response to Comments on the Supplemental Toxicity Report 
NSWC CRANE, Indiana 

For Comments Received from EPA Dated 12/18/01 

Comment 15: 
There is a question about standard error for the text on Page 2-2. Sec 2.2. Para 
1. 

Response 15: 
The averaged results have now been removed from the tables 2-1 and 3-1. The 
values listed are as they appear in the laboratory reports. The laboratory reports 
can be found in Appendix A and B. 

Comment 16: 
Page 2-2, Table 2-1. does the Earthworm Toxicity Results (%) project standard 
error? 

Response 16: 
See Response 15. 

Comment 17: 
Page 2-2, Table 2-1, "S-001 appears to have become more toxic at 2.5 years." 

Response 17: 
The data supports this theory and a possible explanation has been added to 
Section 2.4. 

Comment 18: 
Page 2-4, Sec 2.4, Para 1, Sen. 2, change the first 'in" to 'is". 

Response 18: 
This paragraph has been re-worded 

Comment 19: 
Page 3-1, Sec 3.2, Sen. 4 states "five samples collected from Windrow S-001 
Day 26 have been averaged. How many new samples from sites were 
averaged? Were there any duplicates? 

Response 19: 
All averaging has been eliminated, as previously noted. One duplicate was 
obtained, as previously noted. 
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EXECUTIVE SUMMARY 
 

Explosives contaminated soil at Naval Surface Warfare Center (NSWC) Crane, Indiana, 
is being treated through a composting bioremediation process.  While treatment of the 
soil in this process results in contaminant reduction to industrial use clean-up levels as 
established by the United States Environmental Protection Agency Region V (U.S. EPA 
Region V), the toxic effect of the treated soil, or compost, on the environment is a 
concern.   
 
Acute toxicity testing was initially performed on composted soil from Mine Fill A (MFA) 
to determine the toxic effects of the composted soil on the environment.  The compost 
used for this study was obtained from Windrow S-001 on Day 26, the last day of its 
process cycle.  The findings were reported in the Toxicity Report, Full-Scale 
Bioremediation, NSWC Crane, Crane, Indiana [MK, 1999]. 
 
The initial toxicity testing performed by MK [MK, 1999] verified that treated 
contaminated soil compost did not show a greater toxicity than treated non-
contaminated soil compost.  However, the testing program was not designed to 
evaluate the effects on toxicity of aged compost.  Consequently a supplemental toxicity 
testing plan was developed to determine if there was a reduction in the toxicity of 
treated compost over time.  This plan is entitled Sampling and Analysis Plan for 
Supplemental Toxicity Sampling of Composted Material from Mine Fill A and Mine Fill B, 
NSWC Crane, Crane, Indiana [MK, 2000].   
 
To determine the effects of age on compost toxicity, four windrows of varying age 
(including S-001) which had been placed in the field as backfill, were sampled and 
analyzed for toxicity parameters.  The results of the aged compost toxicity tests were 
then compared with results from the un-aged, original toxicity tests performed by MK on 
windrow S-001 Day 26 samples. 
 
Environmental effects were evaluated using two toxicity methods: Earthworm and 
Microtox® Toxicity; and two pathogen tests: fecal coliform and salmonella.  
 
The Earthworm Toxicity analysis subjected earthworms, Eisenia foetida, to various 
concentrations of compost to determine the concentration of compost that would result 
in a 50% mortality of the sample population (LC-50).  Results show a decrease in 
toxicity with increasing age of the compost except for the most aged compost.  A 
possible explanation for this anomaly was attributed to the infusion of compost leachate 
which resulted in an elevated toxic effect. 
 
Microtox® analysis was used to evaluate the toxic effects of the composted soil on the 
illuminance of the marine bacterium Photobacterium phosphoreum.  This organism was 
subjected to various concentrations of compost to determine the concentration of 
compost which resulted in a 50% reduction in the illuminance of the bacteria (EC-50).  



NSWC Crane Supplemental Toxicity Report 
Bioremediation Facility May 2002 
Revision 2 page E-2 
  
 

 

The results indicated that all aged compost was less toxic to this organism than freshly 
processed compost. 
 
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 
requirements for fecal coliform and salmonella analysis.  The compost resulting from 
full-scale biofacility operations is intended to be used for land application; therefore, 
these same standards were applied to the compost.  The results from all samples, 
regardless of age, met the requirements for use in land application.  
 
Given these results, the composted soil should be considered acceptable for use as a 
topsoil or backfill for general land application. 
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1.0 INTRODUCTION 

1.1 PURPOSE AND OBJECTIVES 
 
Full-scale operations of the Soils Bioremediation Facility began April 13, 1998 at the 
Naval Surface Warfare Center (NSWC) Crane Division in Crane, Indiana.  Acute toxicity 
testing was initially performed by Morrison Knudsen, Corp. (MK) on contaminated soil 
from Mine Fill A (MFA) composted in Windrow S-001, the first full-scale windrow.  The 
windrow was sampled on Day 26, the last day of its process cycle.  The objective of the 
testing was to determine the toxic affects of the composted soil on the environment.  
The findings of this testing, reported in Toxicity Report Full-Scale Bioremediation NSWC 
Crane, Crane, Indiana [MK, 1999], verified that treated contaminated soil compost did 
not show a greater toxicity than treated non-contaminated soil compost.   
 
Toxicity testing was not performed on contaminated soil from Mine Fill B (MFB) since it 
was determined that MFA and MFB had such similar characteristics (primarily soil type 
and constituents of concern) that a separate toxicity study for MFB was not necessary.  
Correspondence regarding this decision can be found in Appendix A of the Sampling 
and Analysis Plan for Supplemental Toxicity Sampling of Composted Material from Mine 
Fill A and Mine Fill B [MK, 2000] (STS-SAP). 
 
The initial toxicity testing program was not, however, designed to evaluate the effects on 
toxicity of aged compost.  Therefore the STS-SAP was developed and approved by the 
EPA to determine if there was a reduction in the toxicity of the treated compost over 
time.  To determine this, the toxicity results of the initial Windrow S-001 Day 26 samples 
(i.e. un-aged compost) were compared to toxicity results from compost that had been 
previously processed and placed as backfill (i.e. aged compost).  The aged compost 
included Windrow S-001.  
 
This report summarizes the activities for the supplemental toxicity sampling and 
analysis performed on four select windrows of varying age: S-001, S-096, S-159, and S-
178.  The age of these windrows at the time of sampling is shown in Table 1 -1.  All four 
windrows had previously been placed as backfill at either MFA or MFB.  The results of 
this analysis were then compared to the results of the initial S-001 Day 26 samples.  
The differences were then compared to determine if the aged compost was less toxic 
than the fresh, un-aged compost. 
 
The toxic effects were studied using two toxicity methods: Earthworm and Microtox® 
Toxicity; and two pathogen tests: fecal coliform and salmonella.  Details of the 
earthworm and Microtox® test procedures and results can be found in the Microtox® and 
Earthworm Toxicity Report from Aqua Survey, Inc. (ASI) provided in Appendix A.  
Pathogen test results from Pure Earth Environmental Labs, Inc. (PE) are provided in 
Appendix B. 
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1.1.1 Earthworm Toxicity 
 
The objective of earthworm toxicity testing is to assess the acute toxicity of the 
composted soil on earthworms.  This test determines the lethal concentration of 
compost which causes a 50% mortality of earthworms (LC-50).   
 
1.1.2 Microtox® Analysis 
 
The objective of Microtox® toxicity testing is to assess the acute toxicity of the 
composted soil on the marine bacterium Photobacterium phosphoreum.  This test 
determines the effective concentration of compost which causes a 50% decrease in the 
illuminance of the test organisms (EC-50). 
 
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 used for land application if the sludge contains less 
than the regulated amounts of fecal coliform and salmonella.  The composted soil has 
been 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.   
 

1.2 SAMPLE COLLECTION 
 
For this study, 5 samples (including one duplicate) were collected from the four aged 
compost windrows.  The windrows were chosen specifically for their age at the time of 
sampling.  Details concerning the four windrows and their identifying sample numbers 
are listed in Table 1-1.  Figures 1 through 4 depict the field placement locations for 
these windrows. 
 
The sampling procedures outlined in Appendix D of the STS-SAP were followed while 
collecting the compost samples.  Windrow S-001 was exposed with a backhoe prior to 
sampling since it was buried at the bottom of the berm.  The other three windrows were 
at the surface and the top foot was exposed with a shovel prior to sampling.  Samples 
for Microtox® and Pathogens analysis were contained in 8 ounce glass jars.  The 
samples for earthworm toxicity were contained in a 3.5-gallon HDPE pail lined with two 
plastic bags.   
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Table 1-1 
Windrow Identifiers 

Sample 
ID 

Windrow 
# Day Zero Day Last # of Days 

Processed 

Cleanup 
Goal 

Achieved 

Date Placed 
in Field 

Approximate 
Compost 

Age  

Burial 
Depth 

Placement 
Area 

PCS-001 S-001 4/15/98 5/11/98 26 Residential 5/98 2.5 years 8 feet MFA, B-159 
PCS-002 

FD S-001 4/15/98 5/11/98 26 Residential 5/98 2.5 years 8 feet MFA, B-159 

PCS-003 S-096 8/5/99 8/11/99 6 Residential 8/17/99 15 months Surface MFA, South 
PPA* 

PCS-004 S-159 5/1/00 5/10/00 9 Residential 5/16/00 6 months Surface MFB, PPA 

PCS-005 S-178 7/25/00 8/4/00 10 Residential 8/10/00 3 months Surface MFB, B-166 

*PPA = Permanent Placement Area 
FD = Field Duplicate 
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2.0 EARTHWORM TOXICITY 
 

2.1 TEST METHOD DESCRIPTION  
 
Earthworm Toxicity analysis was performed at ASI using the test organism, Eisenia 
foetida, supplied by Carolina Biological Supply Company.  The laboratory standard 
operating procedure (SOP) followed in performing the analysis is included in the Full-
Scale Quality Assurance Project Plan [MK, 1998] 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 one-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.   
 
The laboratory SOP specifies that the earthworms should be allowed to acclimate to the 
experimental environment for five days prior to initiating any tests, but the earthworms 
were subjected to only a one-day acclimation period before testing began.  The 
discrepancy in SOP protocol was due to supply and shipping problems.  The Laboratory 
Manager for ASI concluded that the shortened acclimation period did not affect the 
results of the testing (see the letter from ASI’s Laboratory Manager in Appendix C).   
 
After the stabilization period, the earthworms were exposed to five concentrations of the 
compost mix: 6.25%, 12.5%, 25%, 50%, and 100%.  The varying concentrations of 
compost were prepared using a grinder to homogenize the appropriate quantity of 
compost with artificial soil from the laboratory.  Artificial soil was prepared from a 
homogenous mixture of 10% sphagnum peat, 20% colloidal kaolinite clay, and 70% 
grade 70 silica sand.  Prior to initializing the test, the water holding capacity of the 
compost was determined and the test media was hydrated with deionized water to 75% 
of its water holding capacity.  
 
For each exposure concentration, three testing vessels, each containing 200 grams of 
compost and artificial soil were prepared (total of 15 test vessels).  Ten earthworms 
were placed in each testing vessel by sequential randomization where no more than two 
earthworms were added into each vessel at a time.  The vessels consisted of a one-liter 
cleaned canning jar with screw top lids with 1/16-inch diameter holes in the center top 
for air.  The test was conducted under continuous illumination at a temperature of 20+/-
2°C.  The earthworms were exposed to the compost for 14 days in order to permit a 
more accurate and complete assessment of the environmental impact of the compost. 
The earthworms were evaluated at 7-day and 14-day intervals from project initiation.  
The earthworms were not fed during the duration of the analysis.  
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2.2 TEST RESULTS  
 
Each test vessel was analyzed separately at 7-day and 14-day intervals.   The two 
replicates from a single concentration were added together to determine a live count for 
the thirty worms initially subjected to the concentration.  Then using the five 
concentrations for a particular sample, the LC-50 was calculated for each sample.  The 
results for the earthworm toxicity analysis on the four aged windrows and S-001 Day 26 
un-aged samples are summarized in Table 2-1.  The values reported represent the 
concentration of compost which resulted in the mortality of 50% of the earthworms.  

 
In addition to the compost sample vessels, a positive control and a negative control was 
analyzed to demonstrate that the earthworms for this test reacted similar to other 
earthworms.  The positive control utilized potassium chloride (KCl) as a reference 
toxicant.  The LC-50 for KCl was 6,372.8 parts per million (ppm) at Day 7 and 5,747.6 
ppm at Day 14, which is comparable to the published guideline of 6,340 mg/L.  Mean 
survival of the negative control was 97%, which equates to a mortality rate that is less 
than the 10% mortality rate permitted by the method.  
 

TABLE 2-1 
EARTHWORM TOXICITY RESULTS (%) 

Windrow # and Age  
S-001 
Day 26 

S-178 
3 months 

S-159 
6 months 

S-096 
15 months 

S-001 
2.5 years 

7 Day LC50 36.8 58.8 > 100 > 100 28.1 
14 Day LC50 33.0 57.3 > 100 > 100 27.8 
 

2.3 DATA QUALITY CONTROL 
 
All data from the earthworm toxicity analysis were verified, and at least 10% of the 
samples were validated by TolTest Inc. (TT) personnel per the procedures outlined in 
Section 9.0 of the FS-QAPP [MK, 1998].  Data 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 va lidation are presented in this section. 
 
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 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 8°C.  



NSWC Crane Supplemental Toxicity Report 
Bioremediation Facility January 2002 
Revision 1 page 2-3 
 
 

 

 
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 6.6 to 8.6 
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.  
 
The temperature of the testing vessels was monitored daily during analysis.  
Temperatures did not show fluctuations on any day of analysis.  Temperature data logs 
are not available for 11/15/00 and 11/16/00, the first and second day of testing, due to 
an oversight by ASI.  The laboratory manager for ASI concluded that this oversight did 
not affect the outcome of the test (refer to the ASI letter in Appendix C). 
 
The laboratory recommended test temperature is 20°C + 2°C with fluctuation not to 
exceed more than 3°C on any day of analysis.  The  highest temperature level recorded 
was 24.0°C and the lowest was 17.0°C.  Although these temperatures exceeded the 
target temperatures for this test, it is not believed to have affected the outcome of the 
test.  
  
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 interference 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, KCl was used as a reference toxicant.  The KCl was 
utilized as a positive control to evaluate the sensitivity of each batch of organisms.  
Varying concentrations of KCl contaminated soil were prepared to determine the LC-50 
of the KCl contaminated soil.  The LC-50 for the KCl was calculated to be 6,372.8 
milligrams per liter (mg/L) of KCl for the 7-day test period and 5,747.6 mg/L for the 14-
day testing period.  This value represents the concentration of KCl, which results in 50% 
mortality of the earthworms.  This value is comparable with published guideline of 6,340 
mg/L of KCl, as we ll 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 KCl are provided in Appendix A.  The accuracy of this LCS meets 
established acceptance limits for this procedure.    
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The laboratory SOP specifies that the number of replicates analyzed for this series 
should be three, but due to an oversight by the laboratory, only two replicates were 
tested.  The laboratory manager for ASI concluded tha t this oversight did not affect the 
outcome of the test (refer to the ASI letter in Appendix C). 
 
The consistency between the three vessels created for each compost concentration 
was evaluated to determine the precision of this analysis.  A linear correlation should be 
seen in the dose responses and the observed mortality for the test samples.  This would 
be demonstrated by an increased mortality as a higher concentration of compost is 
utilized in the testing vessels.  This correlation is not observed in the sample results.  
There is actually a slight increase in survivability in S-001/S-001FD (2.5 years) as the 
concentration increases from 12.5% to 25%.  The survivability then drops to zero at 
50% and 100% concentrations.  The survivability of S-096 (15 months) and S-159 (6 
months) varies little throughout the test, and indeed the LC50 is calculated to be 
>100%.  S-178 (3 months) exhibits similar characteristics to S-001 and complete 
extinction is not observed until the concentration reaches 100%.  
 
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, 1998].  Acceptable values for both positive and negative controls as well 
as consistent values between replicates demonstrate 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.  
 

2.4 SUMMARY 
 
The data from Table 2-1 suggests that the toxicity of compost decreases with age, as 
indicated by the lower LC-50 in the un-aged S-001 Day 26 samples than in 
progressively older, aged samples.  However this dose response was not observed in 
the oldest sample, Windrow S-001 aged 2.5 years at 50% and 100% concentrations.  A 
potential cause for this apparent reversal in dose response may be the leaching 
process.  Windrow S-001 was placed at the bottom of a berm and was buried under as 
much as 15 feet of compost.  This windrow would therefore have received leachate from 
the windrows above it, which may have caused an increase in toxicity. 
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3.0 MICROTOX® ANALYSIS  
 

3.1 TEST METHOD DESCRIPTION  
 
In this analysis, the marine bacterium Photobacterium phosphoreum was exposed to 
various concentrations of elutriate from compost for 5 and 15 minutes according to the 
SOP in FS-QAPP Appendix G page A-11.  However, the SOP for preparation of the 
elutriate found in the FS-QAPP is appropriate for use on sediments but not on compost.  
This discrepancy is addressed in a letter from ASI’s laboratory manager, presented in 
Appendix C.  The correct SOP, which the laboratory used in this and previous toxicity 
testing, is provided in Appendix D.  Sections 1.7 through 1.9 of this SOP are applicable 
to preparation of the elutriate from compost.  Field Change Request (FCR) FS-032, 
presented in Appendix E, is a request to replace the old, incorrect SOP for use on 
sediment, with the correct SOP for use on compost.  This FCR has been submitted and 
approved by the U.S. EPA. 
 
The elutriate was prepared by adding 50 grams dry weight of compost to 500 milliliter 
(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.   
 
Test 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 a Model 500 Microtox® Unit. 
 

3.2 TEST RESULTS  
 
The results of the Microtox® Toxicity Analysis performed by ASI are summarized in 
Table 3-1.  The raw data from ASI is provided in Appendix A.  The values reported 
represent the effective concentration of compost which resulted in a 50% reduction in 
the light output (EC-50) of the marine bacterium Photobacterium phosphoreum.  
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Table 3-1 
Microtox® Results (%) 

 Windrow # and Age 
 S-001 

Day 26 
S-178 

3 months 
S-159 

6 months 
S-096 

15 months 
S-001 

2.5 years 
5 Min. EC-50 36.0 >45 >45 >45 >45 
15 Min. EC-50 37.8 >45 >45 >45 >45 

 

3.3 DATA QUALITY CONTROL 
 
All data from the Microtox® Toxicity Analysis were verified, and at least 10% of the 
samples were validated by TT personnel per the procedures outlined in Section 9.0 of 
the FS-QAPP [MK, 1998].  All data 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. 
 
Data associated with the Microtox® 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 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 8°C.  This 
temperature would not have adversely affected either the Microtox analysis since it was 
performed at 20°C. 
 
Laboratory method blanks consisting of dilutant water were analyzed with each sample.  
Blank ratios were calculated by dividing the initial blank reading by the blank reading at 
the appropriate time interval.  Blank ratios for the 5-minute interval ranged from 1.00 
1.44.  Blank ratios for the 15-minute interval ranged from 1.02 to 1.57.  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 all Microtox® EC-50 values fell outside the range of the test 
concentrations.  Concentrations up to 45% elutriate were analyzed during this analysis.  
An approximated value of greater than 45% was reported by the laboratory for all 
samples.  
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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, 1998] for this project 
and are therefore, considered usable to support project decisions.  
 

3.4 SUMMARY 
 
Federal guidelines have not been established for evaluating EC-50 values.  The only 
comparison which can be made is between the S-001 Day 26 sample results and the 
current sample results.  The results of this testing indicate that aging of the compost, 
even for a short period of time, has a marked influence on the toxicity to this marine 
bacterium.   
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4.0 PATHOGEN TESTING AND ANALYSIS 
 

4.1 TEST METHOD DESCRIPTION 
 
4.1.1 Salmonella Analysis  
 
Salmonella analysis was performed according to the Pure Earth Environmental 
Laboratory, Incorporated SOP located in Appendix G of the FS-QAPP.  For the 
salmonella analysis, each sample was prepared with three dilution series.  Each dilution 
consisted of a series of five replicate tubes for analysis for a total of 15 tubes for each 
sample.  Tubes were incubated for 24 hours in a water bath at 35.0°C after which time 
they were examined for turbidity and/or gas production, which would indicate a positive 
result for salmonella.  
 
4.1.2 Fecal Coliform Analysis  
 
Fecal Coliform analysis was performed according to the Pure Earth Environmental 
Laboratory, Incorporated SOP located in Appendix G of the FS-QAPP.  In the fecal 
coliform procedure, four dilutions were performed and a series of five replicate tubes 
were prepared for each dilution for a total of 20 tubes for each sample.  Tubes were 
incubated for 24 hours in a water bath at 44.5°C after which time they were examined 
for turbidity and/or gas production, which would indicate a positive result for fecal 
coliform.  
 

4.2 TEST RESULTS 
 
The analytical results from Pure Earth Environmental Lab are summarized in Table 4-1.  
The raw data is included in Appendix B.  The value of the fecal coliform analyses for 
Windrow S-001 Day 26 samples were initially reported as less than 1,000 MPN per 
gram of dry solid however positive values for fecal coliform were reported in the four 
aged windrow samples. 
 
 

Table 4-1 
PATHOGEN ANALYSIS 

 Windrow # 
 S-001 

Day 26 
S-178 

3 months 
S-159 

6 months 
S-096 

15 months 
S-001 

2.5 years 
Salmonella <3 <0.117 <0.125 <0.129 <0.109 
Fecal Coliform <1,000 19 371 806 <2.73 
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4.3 DATA QUALITY CONTROL 
 
All data from the pathogen analysis were verified by TolTest personnel per the 
procedures outlined in Section 9.0 of the FS-QAPP [MK, 1998].  Data was compared 
with field and laboratory QC sample data to assess its usability for supporting 
operational decisions.  The results o f data verification are presented in this section. 
 
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 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. 
 
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 compost samples 
obtained for this study have met the established criteria for salmonella and fecal 
coliform. 
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5.0 CONCLUSION 
 
Acute toxicity testing was performed on aged compost generated from the NSWC 
Crane BioFacility to determine its toxicity relative to un-aged compost.  This was 
determined using two toxicity methods: Earthworm and Microtox® Toxicity; and two 
pathogen tests: fecal coliform and salmonella.  
 
The earthworm toxicity analyses suggests that the toxicity of compost decreases with 
age as indicated by the lower LC-50 in the un-aged Windrow S-001 Day 26 samples 
than in progressively older samples.  However this dose response in not observed at 
50% and 100% compost concentrations in the oldest compost sample from Windrow S-
001 aged 2.5 years.  A potential cause for this may include the leaching process.  After 
processing, Windrow S-001 was placed at the bottom of a berm and buried under as 
much as 15 feet of compost.  This windrow would therefore have received leachate from 
the windrows above it which may have caused an increase in toxicity. To investigate 
compost effects to groundwater, ammonia and nitrate will be sampled for at MFA and 
MFB during the RCRA Facility Investigation to be conducted at MFA, MFB, Cast High 
Explosives/B-146 Incinerator, and Pyrotechnic Test Area (TtNUS, 2002).  Nitrate will 
also be sampled in surface water for both MFA and MFB. 
 
The Microtox® results were less remarkable in that all aged compost was shown to be 
less toxic to the marine bacterium used in this test than the freshly processed compost. 
 
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 for all samples, 
regardless of age.  Fecal coliform results were less than 1,000 MPN per gram of solid 
and salmonella results were less than three MPN per four grams of solid for all samples.  
 
The composting process has demonstrated that the bioremediation technology is a safe 
and effective treatment alternative for detoxifying soil contaminated with explosive 
compounds.  The composted soil has been shown, over a period of time, to support the 
re-establishment of plants (e.g. grass) in land applications.  The compost is suitable for 
recycling and reuse in accordance with 40 CFR 503.32, and it meets the same 
requirements as sewage sludge.  Therefore the composted soil should be considered 
acceptable for use as backfill or a top soil in approved land application locations. 
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MICROTOX AND EARTHWORM TOXICITY TESTING OF 
 SOIL/COMPOST MIX FOR PROJECT #37324 

 (NSWC CRANE BIOFACILITY) 
 
 
I. SUMMARY 
 

Five (5) samples of soil/compost mix were received by this laboratory (ASI) for Microtox 
and Earthworm toxicity testing.  For microtox testing, test organisms were exposed to 
four (4) concentrations of elutriate prepared by adding deionized water to the 
soil/compost mix. Earthworms were exposed to five (5) concentrations of the 
soil/compost mix.  Exposure concentrations used throughout this report and in all 
endpoint calculations are nominal concentrations as percent elutriate for microtox testing 
or percent soil/compost mix for the earthworm toxicity testing.  Exposure concentrations 
were 5.63, 11.25, 22.5 and 45 percent and 6.25, 12.5, 25, 50 and 100 percent for the 
microtox and earthworm test, respectively. The results are as follows: 

 
 
 

Table 1: Summary of Results 
 

 
Sample ID 

 
ASI # 

 

Earthworm Toxicity (%) Microtox (%) 

  7-Day LC50 14-Day LC50  5-minute EC50 15-minute EC50 

PCS-001 22044 28.1 27.8 >45 >45 

PCS-002 22045 33.0 27.1 >45 >45 

PCS-003 22046 >100 >100 >45 >45 

PCS-004 22047 >100 >100 >45 >45 

PCS-005 22048 58.8 57.3 >45 >45 
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II. INTRODUCTION 
 

The marine bacterium, Photobacterium phosphoreum was exposed to concentrations of 
elutriate of soil/compost mix or the soil/compost mix for 15 minutes and the earthworm 
Eisenia foetidawas exposed to concentrations of a soil/compost mix for14 days in order 
to permit a more accurate and complete assessment of its environmental impact.  Test 
organisms used for testing were chosen on the basis of their ecological importance.  The 
objectives of the test were: 

 
1) To determine if acute exposure to concentrations of elutriate or 

soil/compost mix would adversely affect Photobacterium phosphoreum or 
Eisenia foetida. 

 
2) If appropriate, provide an estimate of the five (5) and 15 minute EC50 for 

Photobacterium phosphoreum and seven (7) and 14-day LC50 for Eisenia 
foetida. 

 
 For the purpose of calculating or estimating an EC50 or LC50 a reduction in light levels or 

mortality would serve as the requisite end point.   
 
 
III. TEST ADMINISTRATION 
 
 A. Sponsor 
 
  Toltest, Inc. 
  300 Highway 361, NSWC CTR-12 
  Crane, IN 47522 
 
 B. Testing Facility 
 

 Aqua Survey, Inc. 
  499 Point Breeze Road 
  Flemington, NJ  08822 
 

C. Dates of Experiment 
 
  Sample ID ASI #   Collection Date  Microtox Earthworm 
  PCS-001 22044  11/13/00     11/21/00    11/15/00 
  PCS-002 22045  11/13/00     11/21/00    11/15/00 

PCS-003 22046  11/13/00     11/21/00    11/15/00 
   PCS-004 22047  11/13/00     11/21/00    11/15/00 
   PCS-005 22048  11/13/00     11/21/00    11/15/00 
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 D. Study Participants 
 
  Thomas Dolce 
  Robert Fristrom 
  G. Stephen Hornberger 
  Michelle Thomas 
  Matthew Stengel 
  Chris Doyle 
  Jane Norvell 
  Cathy Chizek 
  York Terrell 
 
IV. TEST AND CONTROL SUBSTANCES 
 
 A. Test Substance 
 

The soil/compost samples used in this test were received by Aqua Survey on 
November 14, 2000.  Samples were received in coolers containing ice.  The 
temperature of the environment in the cooler was 8° C.  Two plastic containers of 
each sample were received.  The samples were identified as follows and assigned 
the following ASI sample numbers: 

 
Sample ID #      ASI Sample ID # 
PCS-001    22044 
PCS-002    22045 
PCS-003    22046 

 PCS-004    22047 
 PCS-005    22048 

 
 
 B. Control Substance(s) 
   
  Negative Control 
  Microtox: Diluent Control 
  Earthworm: Control Soil 
 
 C. Reference Toxicant 
 

Earthworm: Potassium Chloride (KCl) 
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V. MATERIALS AND METHODS 
 
 A. Test System 
 

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

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

 
B. Source of Diluent/Control Soil 

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

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

 
 C. Acclimation Procedure 
 

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

 
 D. Diet 
 

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

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

 
The Earthworm Toxicity Test was conducted in one-quart canning jars with 
screw-top lids with 1/16 inch diameter holes for air.  The test was conducted 
under continuous illumination, The test temperature was 20±2°C. 

 
 F. Preparation of Test Solution and Concentrations 
 

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

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

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

 
G. Test Procedure 

 
The procedures used for these tests were based on accepted methodologies (1-4).  
Observation for light output (bioluminescence) of the Microtox organisms were 
made at five and fifteen minutes after test initiation.  The test was initiated when 
the test organisms were challenged with each of four-test concentrations plus 
diluent control.   
 
 Observation of earthworm survival was made on days seven and fourteen 
after test initiation.  The pH of the soil was measured at test initiation on day 0 
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and upon test termination, on day 14 in the 100% concentration or the highest test 
concentration in which organisms 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 organisms were placed into each of two 
replicates for each of five concentrations of a reference toxicant (KCl) to 
determine the sensitivity of the test organisms.   

 
H. EC50 and LC50 Calculations 

 
The Microtox system is most frequently used to find the effective concentration 
(EC50) of a sample at which the light output of the reagent is reduced by a 
specified percentage (i.e., the EC50 is the effect concentration of a sample causing 
a 50% decrease in the Microtox Reagent light output under defined conditions of 
exposure time).  A computer program supplied by Microbics corporation (Azur 
Environmental) was used to compute point and interval (i.e., confidence interval) 
estimate of the EC50 (see Appendix Two).  The color of the elutriate from three 
samples ASI # 22044, 22045 and 22048 was so dark, that a color correction was 
needed for the calculation of an EC50.   A program was provided by Azur 
Environmental that enabled  this to be accomplished. 

 
A computer program developed by C.E. Stephans and ASTM was used to 
compute point and interval (confidence) estimate of the LC50 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 One).  In this test, the LC50 is the concentration of test substance, 
calculated from experimentally-derived mortality that is lethal to 50% of the test 
population during continuous exposure over a specified period of time. 

 
VI. Test Results 
 

The EC50 value for Microtox and LC50 value for earthworms are summarized in Table 1.  
Mortality and pH for the earthworm Toxicity Tests are summarized in Tables 3-7.  Raw 
data and LC50 calculations for the earthworm test are presented in Appendix One.   Raw 
data and EC50 calculations for the Microtox test are presented in Appendix Two. 

 
VII. Test Validity 
 

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

A. Mean survival for the earthworm controls was 97%. 
B. No abnormal occurrences (i.e., laboratory accidents) that might have 

influenced the outcome of the test were noted. 
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VIII. Discussion 
 

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

 
Earthworms were observed for mortality at days seven and fourteen.  A dose response 
was observed for mortality for all test samples with the exception of sample number 
PCS-003 and PCS-004.  After fourteen days, 20, 3, 30, 10, and 13% mortality was 
observed in sample PCS-003 and 17, 30, 27, 13, and 17% mortality in sample PCs-004 in 
the 6.25, 12.5, 25, 50, and 100% test concentrations, respectively.  No explanation is 
provided for this dose response.  The pH of soil samples (including the control) measured 
at test initiation and at day fourteen ranged from 6.6 to 8.4.  These values are considered 
to be acceptable for these organisms (1) and are not likely to have caused any adverse 
effects.  The temperature of the test room was recorded continuously (hourly) for the 
duration of the test.  On several occasions the temperature dropped below the test 
temperature of 20±2° C, with the extreme being 17.0° C.  Although this temperature was 
lower than the target temperature for this test, it is not believed to have affected the 
outcome of the test.   
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Results of Toxicity Testing with Eisenia foetida 
   

All tests were stocked with 2 replicates per concentration, 10 organisms per replicate. 
 
 
Table 2:  Standard Reference Toxicant Test Results: E. foetida 
 
Sample # 80890 
Concentration KCl 

7-day Total 
Live Count 

14-day Total 
Live Count 

Control 20 20 

1250 ppm 20 20 

2500 ppm 19 19 

5000 ppm 18 16 

10000 ppm 0 0 

20000 ppm 0 0 

LC50 6372.8 ppm 5747.6 ppm 

 
 
 
Table 3:   Summary of  E. foetida % Survival    
 
 

   
 PCS-001 PCS-002 PCS-003 PCS-004 PCS-005 

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

Control 100              97 100              97 100              97 100                97 100                97 
      

6.25  90                83 100                93  90                80  97                  83 100                  90 
      

12.5  90                73  93                 67 100                97  90                  70  97                   93 
      

25  97               77  97                 90  97                70   90                  73 100                  93 
      

50   0                 0   0                  0  97                90  93                  87  77                   70 
      

100   0                 0   0                  0  93                87  93                  83   0                    0 
      

LC50  (%) 28.1             27.8 33.0             27.1 >100            >100 >100              >100 58.8               57.3 
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Results of Microtox Testing with Photobacterium phosphoreum 
 
 
 
 
Table 4: Results of Microtox Testing 

 
Sample ASI # 5 minute EC50  15-minute EC50 
PCs-001 22044 >45 >45 
PCS-002 22045 >45 >45 
PCS-003 22046 >45 >45 
PCS-004 22047 >45 >45 
PCS-005 22048 >45 >45 
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APPENDIX 1 

E. fuetida Toxicity Test 

Raw Data 



AQUA SURVEY. INC. 
P~CW ?40~ & HYDROSCOPIC CORRECTION FACTOR 

BENCHSHEET 

- sptoriw Calibraiim @ No CIient y-at 

hyiog0-m QLMcdd40 Tcmpsrmra: +J=C lo<’ hb#: --&3 .-‘i =t r; 

A-PmWei&t(g) 

B-WetSazn@e+Pm(g) 

C-AirhySamFlo+PanWeight(g) 

o=FtiOvenDlysalqJle+P~weigM(g) 

E-SmdOva~DryWeipbt+PanWeiSht~ 

l Stt.f*- B-ExIOO 

B-A 

l * HMCF - (II -A), (CA) 



Determination of Water Holding Capacity 
of Soils and Sediments 



4 01 
27' 

20-475 Toltest - 14 Day Acute, E. foetida 

671 7.11 6.25 i 
~7 ~?/ 

291 16.1 100 I 



20-475 Toltest - 14 Day Acute, E. foetida 

/Random / 3 Samp No 1 Concen AS1 ID 20.11 1 / 50 
220471 

A Replic 

8 20.21 I *I A 
36 21 -3.3 * c 
66 21.1 100 22047 A 
55 21.2 *B - 
75 21.3 *c .- 
32 2: 2.1 6.25 .~~. 

-~20 
22048) A 

33.71 I *I El' 

23.31 I - 
*c 

24.1L25 220481 A 





Aqua Survey, Inc 

Client: TOL Test Start Date: t\ IlS/OO 

Job #: m-r-l> Organism: E. foetida 



Aqua Survey, Inc 

Client: q-(-)L Test Start Date: \\\,SlOO 

Job #: Lg -q,s Organism: E. foetida 



Client: 

Job #: 

Aqua Survey, Inc. 

-IoL Test Start Date: ii \5-000 

-?y’,,y Organism: E. foetida 



SPEARMAN-KARBER 

TRIM: 7.78% 
JX50: 34.337 

95% CONFIDENCE LIMITS 
ARE UNRELIABLE. 

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

6.25 30. 3. 10.00 .4215D-03 
i2.50 30. 3. 10.00 .4215D-03 
25.00 30. 1. 3.33 .2887D-05 



6.25 30. 5. 16.67 1625D-01 
12.50 30. 8. 26.67 : 8062D+OO 
25.00 30. 7. 23.33 .2611D+OO 
50.00 30. 30. 100.00 .9313D-07 

100.00 30. 30. 100.00 .9313D-07 

RESULTS "SING MOVING AVERAGE 
SPAN G LC5 0 95% CONFIDENCE LIMIT 

4 .058 19.68 15.34 24.52 

LC50= 21.21 
95": CONFIDENCE LIMITS: 0 AND + INFINITY 

LCI = 3.12 
95% CONFlDENCE LIMITS: OAND 11.27 

ORTE: 11/15/00 TEST NUMBER: 22044 DURATION: 14 'days 
“4MPI.E: 22044 SPECIES: E. foetlda 

METHOD LC50 CONFIDENCE LIMITS 
LOWER UPPER SPAN 

BINOMIAL 30.371 25.000 50.000 25.000 
MAA 19.677 15.336 24.520 9.184 
PROSIT 21.209 ******* et***** ******* 
SPEARMAN 27.793 21.856 35.342 13.485 

NOTE: MORTALITY PROP"RTIONS WERE NOT MONOTONICALLY INCREPLSING. 
ADJ"STMENTS WERE MADE PRIOR TO SPEARm~-KARBER ESTIMATION 

.i 



TRIM: 00% 
Lc50: 32: 988 

95% LOWER CONFIDENCE: 30.512 
95% UPPER CONFIDENCE: 35.664 

colic. 

6.25 
12.50 
25.00 
SO.00 

100.00 

NUMBER NUMBER PERCENT BINOMIAL 
EXPOSED DEAD DEAD PROB. (B) 

30. 0. .oo .9313D-07 
30. 2. 6.67 .4340D-04 
30. 1. 3.33 .2887D-05 
30. 30. 100.00 .9313D-07 
30. 30. 100.00 ,9313D-07 

THE BINOMIAL TEST SHOWS THAT 25.00 AND 50.00 CAN BE USED AS STATISTICALLY 
SOUND CONSER"ATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACTUAL CONFIDENCE 
LEVEL ASSOCIATED WITH THESE LIMITS IS 100.0000 PERCENT 

~?A APPROXIMATE LC5" FOR THIS DATA SET IS 34.130 

****** RESULTS CALCULATED BY PROBIT METHOD 
ITERA’;‘I”NS G H GOODNESS OF FIT 

II 4.058 13.51 .oo 

A PROBABILITY OF 0 MEANS LESS THAN 0.001 

SLOPE = 6.61 
95% CONFIDENCE LIMITS: -6.70 AND 19.92 

Jx50= 31.53 
95: CONFIDENCE LIMITS: 0 AND + INFINITY 

LiA”‘E: 11/15/00 TEST NUMBER: 22045 D"FxrION: 
SAMPLE: 22045 SPECIES: E.foetida 

METHOD LC'IC CONFIDENCE LiMiTS 
LOWER "PPEP SPAN 

BINOMiAL 34.130 25.0"" 50.000 25.000 
MAP. 30.071 25.483 35.930 10.447 
PROBIT 31.52, ******+ ***/*** ******* 

.? P EAPM 32.988 30.512 35.664 5.152 

NOTE : MORTALITY PROPORTiON. WERE NOT MONOTONICALLY INCREASING. 
ADJUSTMENTS WERE MADE PRIOR TO SPEARMAN -mRBER ESTIMATION 

**ii = LIMIT DOES NOT EXIST 

7 days 



TRIM: 6.67$, 
x50: 27.143 

95~, LOWER CONFIDENCE: 22.815 
95'1 UPPER CONFIDENCE: 32.292 

CXK. NUMBER NUMBER PERCENT BINOMIAL 
EXPOSED DEAD DEAD PROB. (8) 

6.25 30. 2. 6.67 .4340D-04 
12.50 30. 10. 33.33 4937D+ol 
25.00 30. 3. 10.00 : 4215D-03 
50.00 30. 30. 100.00 .9313D-07 

100.00 30. 30. 100.00 .9313D-07 

THE BINOMIAL TEST SHOWS THAT 6.25 AND 50.00 CAN BE USED AS STATISTICALLY 
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS SINCE THE ACT"AL CONFIDENCE 
LEVEL ASSOCIATED WITH THESE LIMITS IS 100.0000 PERCENT. 

AN APPROXIMATE x50 FOR THIS DATA SET IS 32.749 

RESULTS "SING MOVING ‘4"EwGE 
SP.xi G LC50 92 CONFIDENCE LIMIT 

4 .044 22.45 18.31 27.24 

DATE: 11/15/00 TEST NUMBER: 22045 
SAMPLE: 22045 SPECIES: E.foetida 

METHOD LC50 CONFIDENCE LIMITS 
LOWER UPPER SPAN 

RINOMIRZ. 32.749 6.250 50.000 43.750 
p,-n"q 22.449 18.315 27.244 8.929 
PROBIT 23.E;gg ******* *i,i*it l ****** 

SFEARMRN 27.143 22.815 32.292 9.477 

DURATION: 14 days 



CONC. NUMBER NUMBER PERCENT BINOMIAL 
EXPOSED DEAD DEAD PROB. (8) 

6.25 30. 0. 00 93130-07 
12.50 30. 1. 3:33 :2887D-05 
25.00 30. 0. .OO 9313D-07 
50.00 30. 7. 23.33 :2611D+OO 

DATE: 11/15/00 TEST NUMBER: 22048 DURATION: 7 days 
SiiMPLE: 22048 SPECIES: E. foetida 

METHOD IL50 CCINFIDENCE LIMITS 
LOWER UPPER SPAN 

BINOMIAL 60.743 50.000 100.000 50.000 
m *ii**** ******* **it*** l ****** 

PROBIT ******* l ****** **it*** ******* 

SPEARMRN 55.777 52.317 66.036 13.720 

NOTE: MORTALITY PROPORTIONS WERE NOT MONOTONlCALLY INCREASING. 
ADJUSTMENTS WERE MADE PRIOR TO SP ISARMAI-rnBER ESTIMATION. 

***t = LIMIT DOES NOT EXIST 

l 



SPEARMAN-KARBER 

TRIM: 7.78% 
LCSO: 57.272 

95# LOWER CONFIDENCE: 49.677 
95r UPPER CONFIDENCE: 66.029 

(INC. NUMBER NUMBER PERCENT BINOMIAL 

DATE: 11/15/00 TEST NUMBER: 22048 DURATION: 14 days 
SAMPLE: 22048 SPECIES: E. foetida 

METHOD LC50 CONFIDENCE LIMITS 



6000 

2000 1 

1000 

0 L 

12 3 

I/-- 

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
Test NO. (10196 - 1112000) 

il -+-Series1 -n-Series2 -b-Series3 *Series4 



Control Chart of LC50 values for E. foetida using KCI 

wm 
Date Test No LC50 MeanLC50 SD Lower95% CL Upper95% CL 
10/21/1996 1 4613 6200.8 912.80 4375.201 8026.40 
2/l 9/l 997 6559 6200.8 4375.201 8026.40 

10/16/l 998 3 6559 6200.8 4375.201 8026.40 
31511999 6202 6200.8 4375.201 8026.40 

4/16/1999 5 7071 6200.8 4375.201 8026.40 
9/13/1999 7071 6200.8 4375.201 8026.40 

10/25/1999 7 7071 6200.8 4375.201 8026.40 
11/16/1999 7071 6200.8 4375.201 8026.40 
1 l/28/2000 9 5748 6200.8 4375.201 8026.40 

6200.8 4375.201 8026.40 
11 6200.8 4375.201 8026.40 

6200.8 4375.201 8026.40 
13 6200.8 4375.201 8026.40 

6200.8 4375.201 8026.40 
15 6200.8 4375.201 8026.40 

6200.8 4375.201 8026.40 
17 6200.8 4375.201 8026.40 

6200.8 4375.201 8026.40 
19 6200.8 4375.201 8026.40 

6200.8 4375.201 8026.40 



ACUTE 14 DAY STANDARD REFERENCE TOXICANT 

Stock and Treatments Preparation Sheet 
**** ALL UNITS ARE MGR.UNLESS OTHERWISE SPECIPIED**** 

Source of Dilution -Water: Species: 
Date: Location: 

E.f~tiaborL.terreti 
AS.1 Plemington, NJ 

TOXICANT: Potassium chloride Source/Lot No.: 

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

E. foetida L. terreslis 
Cont. uom ml Stock solution ml of Stock solution Total Volume. ml 

0 0 0 Hydration volume 

1250 2.5 6.25 p$- -jFG -;o ,++a 

2500 5.0 12.5 

5000 10.0 25.0 

10000 ,20.0 50.0 

20000 40.0 100.0 

Each vohnne of stock solution is added as part of total hydration water, which is then added to 200 
g dry weight of artiticial soil for each E. foetiab replicate, and 500 g dry weight of artificial soil for 
L. terrestik replicate. i 

Prepared by: -q 



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

TRIM .OO% 
LCSO: 637.280 

95% LOWER CONFIDENCE: 568.081 
YS% UPPER CONFIDENCE: 714.909 

CONC. NUMBER NUMBER PERCENT BINOMIAL 
PPl EXPOSED DEAD DEAD PROB.(%) 
125.011 20. 0. .uo .95371)-04 

250.01~ 20. I. 5,OU ~20031)-02 
iUO.lN 20. 2. I,,,,,,, 2012D-01 
I uoo U,l 20, 20, IWu0 ,9537D-04 

2U,K,Uii 20 20 lWil0 ~9537DO4 

‘TIV: BINoMlAI. ‘TES’F SHOWS ‘THAT 5ou.Uo ANL) liio()~oo CAN BE USED AS SFAT1STICALI.Y 
SO,,NI~ CONSERVATIVF Y5 I’EIICENF COM’iDENCE I,IMITS SINCE ‘THE ACTUAL CONFLDENCE 
LEVEL ASSOCLAFED WITH THESE LIMITS IS 99.979X PERCENT 
AN Al’I’ROXIMAI’l: LC5U FOR THIS DATA Slii IS 655.926 

RESULTS USING MOVING AVERAGE 
SPAN G LCSO 95% CONFIDENCE LIMIT 

4 ,051 576.63 468.19 721.22 

****I* P,EST”;FS CALCULATED BY PROBlT METHOD 
I’I’ERAI’IONS G H GOODNESS OF FIT 

I 0 2~X48 5.9X .oo 

A PROBABILITY OF 0 MEANS LESS TIIAN 0~001 

SLOPE = 7.00 
I)j’X> CONFIDENCE LIMITS: 3,81 AND lX.Xl 

l.i‘jO= 612.34 
Y5%, CONFII)ENCt: LFMITS: 0 ANI) + INFINITY 

l.cI = 2X4.85 
9% CONFLDENCII LtMl’l’S. 0 ANI) 544.59 

DA I’E I 1/28100 ‘TEST MJMBLK: SKI DlJKAIION: 7 days 
ShMI’1.E: KCI SPECIES: E. tbctida 

wi’HOD LC50 CONFIDENCE LIMITS 
LOWER UPPER SPAN 

BINOMIAL 655.926 500.000 ******* 500.000 
M/vi 576.626 468~190 721.223 253.033 
PROBIT (jI2.336 ******* ******* ******* 
SPEARMAN 637.280 56X.081 714.909 146.828 

**** = LLMIT DOES NGl- EXIST 



CT-TDX: BINOMIAL, MOYlNG AVERAGE, PROBIT, AND SPEARMAN METHWS 

TRIM: . 00% 
Lcso: 5946.036 

95x LOWER CONFIDENCE: 5163.011 
95% UPPER CONFIDENCE: 6847.814 

____..__._______________________________~~~~~........~....~~~~~~~~~~~~~~~....~.. 

CDNC. NUMBER NUMBER PERCENT BIHOMIAL 

lET.00 
EXPOSED DEAD DEAD PROB.(X) 

20. 0. .oo .95370-04 
2500.00 20. 1. 5.00 .20030-02 
5000.00 20. 4. 20.00 .5909D+oo 
******* 20. 20. 100.00 .9537D-04 
******. 20. 20. ,oo.oo .95370-04 

THE BlNDMlAL TEST SHOW THAT 5000.00 AND ******a CAN BE USED AS STATISTICALLY 
SOUND CONSERVATIVE 95 PERCENT CONFIDENCE L,H,TS SINCE THE ACTUAL CONFIDENCE 
LEVEL ASSDClATED UlTH THESE LIMlTS IS 99.4090 PERCENT. 

AN APPRDXlMATE LC50 FOR THIS DATA SET IS 6202.378 

RESULTS "SING WIVING AVERAGE 
SPAN 0 LC50 95% CONFIDENCE LIMIT 

4 .051 5394.09 4372.38 6709.43 
__..._........._.___.................................-....-.--------. 

****** RESULTS CALCULATED BY PRDBlT METHOD 
ITERATIONS 0 H GWDNESS Of fl, 

9 .I77 1.00 .06 

SLOPE = 6.69 
95% CONFIDENCE LIMITS: 3.87 AND 9.50 

~C50= 5747.58 
95% CONFIDENCE LIMITS: 4821.77 AND 6852.24 

LCl = 2579.51 
95% CDNFlDENCE LIMITS: 1390.15 AND 3390.30 

DATE: 11,28,00 TEST NUMBER: 20.475SR DURATION: 14 days 
SAMPLE: KC, SPECIES: E. foetida 



AQUA SURVEY, INC. 
EARTHWORMLJV’E COUNT 

Day 0: 

Day 1: 

Day2 

DSj.3: 

Dsy4: 

Days: 

DSy6: 

DSy7: 

Days: 

Day 9: 

Day IO: 

Dayll: 

Day12 

Day 13: 

Day 14: 

Notes: 

IdiSIS 

l-v 



AQUA cSURVFX, INC. 

CULm LAB DISlCRIBUTION FORM 

DATE: Il,iisho 

TEST JOB#: s RT CLIENT: In&,1&- 

TEST LOCATION: IN-LAB [x I FIELD 1 1 

TEST SPECIES: f.&=hrh 

TOTALNDXBERORGANISMSTRANSFJ3RRED: ./Rn+ 

AQUA SURVEY, INC. C!lJLTDRE LAB INVESTIGATORS: rC/rh 

A. ORGAMSMS 

1. AS1 CULTDRB/I.IOLDINGUNIT: /h-//~J+/ 

2. RECEIVING LOG #: do' CC? &rol/na A in 

3. cuLTuRELoG/: 090. 05L3~~ 

4. AGE/SIZE INFORMATION: J2idll I+- 

B. HoLDINGcx1-~ 1-s 

1. TEMPERATURE: do '7 -r 

2. SALINITY: /\llR 

3. NATEiR SOURCE: /v/R 

C. BRCUSTODY bi TRANSFElX 

1. LIVSSTOCKRELINQUISHMENT tiATE: 
TIklE: 
BY: PP 

2. LlX3STOCKRECEIVING DATE: 

gy: 

3. CULTURE SUPERVISOR OR SENIOR TWX. INITIALS: 

m: II 



' AQUA SURVEY, INC. 

CULTURE LABORATORY RECEIVING FORbj 

XECEMNGLOG#: ,2d- o-S3 DATE: II/F//O3 

SHIPPING CARRIER AL& CARRwLOG#: dkd 

SPECIES: L &LL NUMBm SHIP&D: /6 33+, 

LIVESTOCK SOURC333HU?~ C/J /,.A da; 5"&7L# 

smPPERrNvoICE #: /l$sI// 73 PACXER'SNAME: 44 

ASI ORDER REF. DATE: ll//~/O~ ASIREF. INITIALS: I , CJ 

AGEKHARAC~STICS: *CL I/-, 

TAXONOMIC VEXLEJICATION LOG #: d/A DATE: & 

RJXEIVTNG/WATER OUALITY PARAMETERS 
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PACKING LIST 
IF APPLICABLE NOTIFY YOUR 

PAXING orneE ON RECEIPT OF 
MERCHANDISE. 
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499 POINT BREEZE RD 
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CAROLINA BIOLOGICAL SUPPLY COMPANY 
2700 YORK ROAD 

BURLINGTON, NC 17215·3398 

Tel: 800-334-5551 
F"":336-5B4-33!19 

SHIP TO: 8 CHRIS . DOYLE 
AQUA SURVEY INC 
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FLEMINGTON NJ 08822 
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AQUA SURVW, INC. 

gJETDRE LAB DIS!l'RIBUTION F'ORN 

DATE: II /s/no 

TEST JOB#: cJo.47.9 CLIBNT: 7-n/ 

TEST LOCATION: IN-LAB C x 1 FIELD 1 1 

TEST SPECIES: cr. f%+l- 

TOTAL NUMBER ORGANISMS TRANSFERRED: ,9&n+ 

AQUA SURVEY, INC. CDLTDRE LAB INVBSTIGATORS: rr,/rR 

A. 

B. 
. 

C. 

1. AS1 CDLTDRB/BOLDINGDNIT: AfJJt - T+/ 

2. RJK!EIVINGLOG #: .--Lm~n.5.7 rnm/ln~ XdA 

3. CuLm LQG #: ‘Jn. 03.13 

4. AGE/SIZE INFORMATION: Ad/l/+ 

PO=)ING C x 1 CULTURE L: I- 

l. TENPERATURE: 0 d 5c 

2. SALINITY: +z 

3. WATER SOURCE: /\//A 

CUSTODY & TRANSF%B 

1. LIVESTOCK RBL~Q~~~B~RT DATE: ////.+M 
TIbfE: hlrr 
BY: r/' 

2. LIVESTOCKRECR~NG DATE : 
TINE: 
BY: e 

3. CULTURE SUPERVISOR OR SENIOR TBCR. INiTIALS: 

REWARNS: :?: 



’ AQUA SURVEY, INC. 

CULTURE LABORATORY RECEIVING FOR&J 

RECEMNGLOG#k 2d- $53 DATE: ll/U/od 

SHJPPING CARRIW: /&v-x. CARRIERLOG#: Jc/kd 

SPECIES: /KG. LekcL NUMBER SHIPPED: /6u+ 

LIVESTOCK SOURCJBHlP~ 

SHIPPER INVOICE #: /Lsl~73 PACKERSNAME: r//A 

AS1 ORDEB REF. DATE: II//&~ ASIREF.INlTuLs: I , ci) 

AGW-CTEIUSTICS: 4cL /A 

TAXONOMIC VERIFICATION LOG #: n//p DATE: d I 

RECEIVING/WATER OUALITYPARAMETERS 
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IILL TO: 70!19886 

Dept 37f11 

PACKING LIST 
IF APPLICABLE NOTIFY YOUR 

PAYING OFf1CE ON BECEIPr OF 
MERCHANDISE. 

ACCOUNTS PAYABLE 
AQUA SURVEY 
499 POINT BREEZE RD 
FLEMINGTON NJ 08822 
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CAROLINA BIOLOGICAL SUPPLY COMPANY 
1700 YORK ROAD 

BURLINGTON, NC 17115-3398 

Tel: 800-334-5551 
Fax: 336-584-3399 
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SHIP TO: 8 CHRIS DOYLE 
AQUA SURVEY INC 
499 POINT BREEZE RD 
FLEMINGTON NJ 08822 
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ASI, INC. 
SAMPLE RECEJYING FORM 

w0.f 



Reporting time: Wednesday, December 13, 2000, 17:53 

Recorder ID: 7005768 Deploy NO: 19 
state: R"Il 
Span: 26 days, 10 hours 
Interval: one hour 
Samoles: 633 
Delay: 0 seconds 
start: 11/17/00 9:28:43 AM 
Recover: 12j13jOO 17:52 
Data source: Unit '7005768 
Trip Average: 70.7OF= 21.5'C 
Trip Std De": 2.7OF= 1.5oc 
i-ii ndow: 64.4OF= 18.O'C 71.b°F= 22.O'C 
EXtTWlleS: 62.6OF= 17.O'C 75.Z°F= 24.O'C 
Description: 11/17/00 08:25 20-475 Toltest, E. foetida. 

11 Waterbath Room 

Date’ ~samples 
11/17/00 14 
11/18/00 24 
11/19/00 24 
llj2OjOO 24 
11/21/00 24 
11/22/00 24 
11/23/00 24 
11/24/00 24 
11/25/00 24 
11/26/00 24 
11/27/00 24 
11/28/00 24 
11/29/00 
llj3OjOO 

24 
24 

12/l/00 24 
12/2/00 24 
12/3/00 24 
12/4/00 24 
12/i/00 24 
12/6/00 24 
12/7/00 24 
12/8/00 24 
12/9/00 24 
12/10/00 24 
12/11/00 24 
12/12/00 24 
12/13/00 19 

Min Max Under over 
65.3OF= 18.5'=C b6.Z°F= 19.O'C 0 0 
63.5'F= 17.5'C 66.Z°F= 19.O'C 4 0 
62.6OF= 17.0°C 65.3OF= 18.5'C 12 0 
65.3'F= 18.5'C 70.7OF= 21.5OC 0 0 
66.Z°F= 19.O'C 71.6'F= 22.0DC 0 0 
71.6OF= 22.0°C 73.4OF= 23.0°C 0 23 
72.5OF= 22.5OC 73.4OF= 23.0°C 0 24 
72.5OF= 22.5OC 73.4OF= 23.0°C 0 24 
72.5OF= 22.5OC 73.4OF= 23.0°C 0 24 
72.S°F= 22.5OC 73.4'F= 23.0°C 0 24 
72.5OF= 22.5“C 73.4"F= 23.0°C 0 24 
69.8OF= Zl.O'=C 72.5"F= 22.5'C 0 4 
b8.0DF= 20.0°C 71.6OF= 22.0°C 0 0 
68.9OF= 20.5OC 70.7OF= 21.5'C 0 0 
66.Z°F= 19.O"C 70.7"F= 21.5'C 0 0 
70.7OF= 21.5'C 70.7'F= 21.5OC 0 0 
70.7OF= 21.5OC 71.6OF= 22.O'C 0 0 
70.7OF= 21.5'C 70.7OF= 21.5OC 0 0 
68.9OF= 20.5DC 71.6OF= 22.O'C 0 0 
b7.1°F= 19.5OC 71.b'F= 22.O"C 0 0 
71.b°F= 22.0°C 73.4'F= 23.0°C 0 21 
72.5OF= 22.5OC 74.3'=F= 23.5"C 0 24 
72.5OF= 22.5"C 73.4OF= 23.O"C 0 24 
72.5"F= 22.5'C 75.Z°F= 24.O'C 0 24 
72.5'=F= 22.5OC 73.4"F= 23.O'=C 0 24 
b8.0°F= 20.0°C 72.5OF= 22.5"C 0 1 
64.4OF= 18.O'C 73.4='F= 23.0°C 0 4 

SlTEt 

Daily Average 
b6.Z°F= 19.O'C 
64.4OF= 18.O'C 
64.4'F= 18.O"C 
67.1°F= 19.5-C 
69.8OF= 21.O'C 
72.5OF= 22.5'=C 
72.5OF= 22.5'C 
72.5'=F= 22.5'C 
72.5OF: 22.5'C 
73.4OF= 23.O'C 
73.4OF= 23.O'C 

;;:g;: ;::;I; 
69.8"F= 21.0°C- 
68.9'F= 20.5"C 
70.7OF= 21.5'C 
70.7OF= 21.5'C 
70.7'F= 21.5'C 
69.8"F= 21.ODC 
68.9'F= 20.5'C 
72.5OF= 22.5'C 
73.4OF= 23.O'C 
73.4OF= 23.O"C 
73.4'F= 23.O'C 
72.5OF= 22.5'C 
70.7OF= 21.5'C 
68.0°F= 2O.O’C 
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Readings 
Sample Date 

1 11/17/00 
2 11/17/00 
3 11/17/00 
4 11/17/00 
5 11/17/00 
6 11/17/00 
7 11/17/00 
8 11/17/00 
9 11/17/00 

10 llj17jOO 
11 11/17/00 
12 11/17/00 
13 11/17/00 
14 11/17/00 
15 llj17jOO 
16 11/18/00 
17 11/18/00 
18 11/18/00 
19 11/18/00 
20 11/18/00 
21 11/18/00 
22 11/18/00 
23 11118/00 
24 lljlajoo 
25 11/18/00 
26 11/18/00 
27 11/18/00 
28 11/18/00 
29 11/18/00 
30 11/18/00 
31 11/18/00 
32 llj18joo 
33 11/18/00 
34 11/18/00 
35 11/18/00 
36 11/18/00 
37 lljlsjoo 
38 11/18/00 
39 11/18/00 
40 11/19/00 
41 11/19/00 
42 11/19/00 
43 11/19/00 
44 llj19jOO 
45 11/19/00 
46 11/19/00 
47 11/19/00 
48 11/19/00 
43 11/19/00 
50 11/19/00 

Time 
09:28:43 
10:28:43 
11:2.3:43 
12:28:43 
13:28:43 
14:28:43 
15:28:43 
16:28:43 
17:28:43 
18:28:43 
19:28:43 
20:28:43 
21:28:43 
22:28:43 
23:28:43 
00:28:43 
01:28:43 
02:28:43 
03:28:43 
04:28:43 
05:28:43 
06:28:43 
07:28:43 
08:28:43 
09:28:43 
10:28:43 
11:28:43 
12:28:43 
13:28:43 
14:28:43 
15:28:43 
16:28:43 
17:28:43 
18:28:43 
19:28:43 
20:28:43 
21:28:43 
22:28:43 
23:28:43 
00:28:43 
01:28:43 
02:28:43 
03:28:43 
04:28:43 
05:28:43 
06:28:43 
37:28:43 
38:28:43 
39:28:43 
10:28:43 

OF OC 
65.3 18.5 
66.2 19.0 52 
66.2 19.0 53 
66.2 19.0 54 
66.2 19.0 55 
66.2 19.0 56 
66.2 19.0 57 
66.2 19.0 58 
66.2 19.0 59 
66.2 19.0 60 
66.2 19.0 61 
66.2 19.0 62 
66.2 19.0 63 
66.2 19.0 64 
66.2 19.0 65 
65.3 18.5 66 
65.3 18.5 67 
65.3 18.5 68 
65.3 18.5 69 
64.4 18.0 70 
64.4 18.0 71 
64.4 18.0 72 
63.5 17.5 73 
63.5 17.5 74 
63.5 17.5 75 
63.5 17.5 76 
64.4 18.0 77 
64.4 18.0 78 
64.4 18.0 79 
64.4 18.0 80 
65.3 18.5 81 
65.3 18.5 82 
65.3 18.5 83 
65.3 18.5 84 
65.3 18.5 85 
65.3 18.5 86 
64.4 18.0 87 
64.4 18.0 88 
64.4 18.0 89 
64.4 18.0 90 
64.4 18.0 91 
63.5 17.5 92 
63.5 17.5 93 
63.5 17.5 94 
63.5 17.5 95 
63.5 17.5 96 
62.6 17.0 97 
62.6 17.0 98 
63.5 17.5 99 
63.5 17.5 100 

>ampLe “at.42 I Lllk 

51 11/19/00 11:28:43 
llj19jOO 
11/19/00 
11/19/00 
11/19/00 
lljl9jOO 
11/19/00 
11/19/00 
11/19/00 
11/19/00 
11/19/00 
11/19/00 
11/19/00 
11/20/00 
11/20/00 

12:28:43 
13:28:43 
14:28:43 
15:28:43 
16:28:43 
17:28:43 
18:28:43 
19:28:43 
20:28:43 
21:28:43 
22:28:43 
23~28~43 

iijzojoo 
11/20/00 
11/20/00 
11/20/00 
11/20/00 
11/20/00 
llj2OjOO 
11/20/00 
11/20/00 
11/20/00 
11/20/00 
11/20/00 
11/20/00 
11/20/00 
11/20/00 
11/20/00 
11/20/00 
iij2ojoo 
11/20/00 
11/20/00 
11/20/00 
11/20/00 

00:28:43 
01:28:43 
02:28:43 
03:28:43 
04:28:43 
05:28:43 
06:28:43 
07:28:43 
08:28:43 
09:28:43 
10:28:43 
11:28:43 
12:28:43 
13:28:43 
14:28:43 
15:28:43 
16:28:43 
17:28:43 
18:28:43 
19:28:43 
20:28:43 
21:28:43 

iij2ijoo 
11/21/00 
11/21/00 
11/21/00 
11/21/00 
11/21/00 
lij2ijoo 
11/21/00 
11121/00 
11/21jOO 
11/21/00 
11/21/00 
11/21/00 

22:28:43 
23:28:43 
00:28:43 
01:28:43 
02:28:43 
03:28:43 
04:28:43 
05:28:43 
06:28:43 
07:28:43 
08:28:43 
09:28:43 
10:28:43 
11:28:43 
12:28:43 

-63.5 
63.5 
63.5 
64.4 
64.4 
64.4 
65.3 
65.3 
65.3 
65.3 
65.3 
65.3 
65.3 
65.3 
65.3 
65.3 
65.3 
65.3 
66.2 
66.2 
66.2 
66.2 
66.2 
66.2 
67.1 
67.1 
67.1 
67.1 
67.1 
68.0 
68.9 
69.8 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
69.8 
68.9 
68.0 
68.0 
67.1 
67.1 
66.2 
66.2 
66.2 
68.0 
68.3 
69.8 

P  L 

17.5 
17.5 
17.5 
18.0 
18.0 
18.0 
18.5 
18.5 
18.5 
18.5 
18.5 
18.5 
18.5 
18.5 
18.5 
18.5 
18.5 
18.5 
19.0 
19.0 
19.0 
19.0 
19.0 
19.0 
19.5 
19.5 
19.5 
19.5 
19.5 
20.0 
20.5 
21.0 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.0 
20.5 
20.0 
20.0 
19.5 
19.5 
19.0 
19.0 
19.0 
20.0 
20.5 
21.0 
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Sample Date 
101 11/21/00 

11121/00 102 
IO? 
104 
105 
106 
107 
108 
109 
11C 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 

llj21jOO 
11/21/00 
11/21/00 
11/21/00 
11/21/00 
11/21/00 
11/21/00 
11/21/00 
11/21/00 
11/22/00 
11/22/00 
11/22/00 
llj22jOO 
11/22/00 
11/22/00 
11/22/00 
11/22/00 
11/22/00 
11/22/00 
11/22/00 
11/22/00 
11/22/00 
llj22jOO 
11/22/00 
11/22/00 
11/22/00 
11/22/00 
11/22/00 
11/22/00 
11/22/00 
llj22joo 
11/22/00 
11/22/00 
llj23joo 
11/23/00 
11/23/00 
11/23/00 
11/23/00 
11/23/00 
11/23/00 
11/23/00 
11/23/00 
11/23/00 
11/23joo 
11/23/00 
11/23/00 
11/23/00 
11/23/00 

Time 
13:28:43 
14:28:43 
15:28:43 
16:28:43 
17:28:43 
18:28:43 
19:28:43 
20:28:43 
21:28:43 
22:28:43 
23:28:43 
00:28:43 
01:28:43 
02:28:43 
03:28:43 
04:28:43 
05:28:43 
06:28:43 
07:28:43 
08:28:43 
09:28:43 
10:28:43 
11:28:43 
12:28:43 
13:28:43 
14:28:43 
15:28:43 
16:28:43 
17:28:43 
18:28:43 
19:28:43 
20:28:43 
21:28:43 
22:28:43 
23:28:43 
00:28:43 
01:28:43 
02:28:43 
03:28:43 
04:28:43 
05:28:43 
06:28:43 
07:28:43 
08:28:43 
09:28:43 
10:28:43 
11:28:43 
12:28:43 
13:28:43 
14:28:43 

69.8 
70.7 
70.7 
70.7 
71.6 
71.6 
71.6 
71.6 
71.6 
71.6 
71.6 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
73.4 
73.4 
73.4 
73.4 
73.4 
73.4 
73.4 
73.4 
73.4 
73.4 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
73.4 
73.4 
73.4 
73.4 
73.4 
73.4 

L 

21.0 
21.5 
21.5 
21.5 
22.0 
22.0 
22.0 
22.0 
22.0 
22.0 
22.0 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 

sample Date 
151 11/23/00 
152 11/23/00 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
la5 
186 
187 
188 
189 
190 
191 
192 
193 
194 
19s 
196 
197 
198 
199 
200 

iij23joo 
11/23/00 
11/23/00 
11/23/00 
11/23/00 
11/23/00 
11/23/00 
11/24/00 
llj24jOO 
11/24/00 
11/24/00 
11/24/00 
11/24/00 
11/24/00 
11/24/00 
uj24joo 
11/24/00 
11/24/00 
11/24/00 
11/24/00 
llj24joo 
11/24/00 
11/24/00 
11/24/00 
11/24/00 
11/24/00 
lij24joo 
11/24/00 
11/24/00 
11/24/00 
11/24/00 
iij25joo 
11/25/00 
11/25/00 
11/25/00 
11/25/00 
11/25/00 
11/25/00 
11/25/00 
llj25jOO 
11/25/00 
11/25/00 
11/25/00 
11/25/00 
11/25/00 
11/25/00 
11/25/00 
11/25/00 

Time 
15:28:43 
16:28:43 
17:28:43 
18:28:43 
19:28:43 
20:28:43 
21:28:43 
22:28:43 
23:28:43 
00:28:43 
01:28:43 
02:28:43 
03:28:43 
04:28:43 
05:28:43 
06:28:43 
07:28:43 
08:28:43 
09:28:43 
10:28:43 
11:28:43 
12:28:43 
13:28:43 
14:28:43 
15:28:43 
16:28:43 
17:28:43 
18:28:43 
19:28:43 
20:28:43 
21:28:43 
22:28:43 
23:28:43 
00:28:43 
01:28:43 
32:28:43 
33:28:43 
04:28:43 
05:28:43 
06:28:43 
07:28:43 
08:28:43 
09:28:43 
io:28:43 
11:28:43 
12:28:43 
13:28:43 
14:28:43 
15:28:43 
16:28:43 

73.4 
73.4 
73.4 
73.4 
73.4 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
73.4 
73.4 
73.4 
73.4 
73.4 
73.4 
73.4 
73.4 
73.4 
73.4 
73.4 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
12.5 
12.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
12.5 
73.4 
73.4 
13.4 
73.4 
73.4 
13.4 
73.4 
73.4 

SF OC 
23.0 
23.0 
23.0 
23.0 
23.0 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
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Time Sam&e Date Time OF OC sample Date 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
221 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 

11/25/00 
11/25/00 
11/25/00 
11/25/00 
11/25/00 
llj25jOO 
11/25/00 
11/26/00 
11/26/00 
11/26/00 
11/26/00 
11/26/00 
11/26/00 
ll;2bjoo 
11/26/00 
11/26/00 
11/26/00 
11/26/00 
11/26/00 
11/26/00 
llj26jOO 
11/26/00 
11/26/00 
11/26/00 
11/26/00 
11/26/00 
llj26jOO 
11/26/00 
11/26/00 
11/26/00 
11/26/00 
11/27/00 
11/27/00 
11/27/00 
ilj27joo 
11/27/00 
11/27/00 
11/27/00 
11/27/00 
11/27/00 
11/27/00 
11/27/00 
ll;27jOO 
11/27/00 
11/27/00 
11/27/00 
11/27/00 
11/27/00 
11/27/00 
11/27/00 

17:28:43 
18:28:43 
19:28:43 
20:28:43 
21:28:43 
22:28:43 
23:28:43 
00:28:43 
01:28:43 
02:28:43 
03:28:43 
04:28:43 
05:28:43 
06:28:43 
07:28:43 
08:28:43 
09:28: 43 
10:28:43 
11:28:43 
12:28:43 
13:28:43 
14:28:43 
15:28:43 
16:28:43 
17:28:43 
18:28:43 
19:28: 43 
20:28:43 
21:28:43 
22:28:43 
23:28:43 
00:28:43 
01:28:43 
02:28:43 
03:28:43 
04:28:43 
05:28:43 
06:28:43 
07:28:43 
08:28:43 
09r28:43 
10:28:43 
11:28:43 
12:28:43 
13:28:43 
14:28:43 
15:28:43 
16:28:43 
17~28~43 
18:28:43 

73.4 23.0 
72.5 22.5 
72.5 22.5 
72.5 22.5 
72.5 22.5 
72.5 22.5 
72.5 22.5 
72.5 22.5 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 
73.4 23.0 

251 -11/27/00 
252 11/27/00 

11/27/00 
11/27/00 
11/27/00 
11/28/00 
11/28/00 

253 
254 
255 
256 
257 
258 
253 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
283 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 

llj28jOO 
11/28/00 
11/28/00 
11/28/00 
11/28/00 
11/28/00 
11/28/00 
11/28/00 
11/28/00 
11/28/00 
11/28/00 
llj28jOO 
11/28/00 
11/28/00 
11/28/00 
llj28jOO 
11/28/00 
11/28/00 
11/28/00 
11/28/00 
11/28/00 
11/28/00 
llj29jOO 
11/29/00 
11/29/00 
11/29/00 
11/29/00 
11/29/00 
11/29/00 
11/29/00 
11/29/00 
llj29jOO 
11/29/00 
11/29/00 
11/29/00 
11/29/00 
11/29/00 
11/29/00 
11/29/00 
11/29/00 
11/29/00 
11/29/00 
11/29/00 

19:28:43 
20:28:43 
21:28:43 
22:28:43 
23:28:43 
00:28:43 
01:28:43 
02:28:43 
03:28:43 
04:28:43 
05:28:43 
06:28:43 
07:28:43 
08:28:43 
09:28:43 
10:28:43 
11:28:43 
12:28:43 
13:28:43 
14:28:43 
15:28:43 
16:28:43 
17:28:43 
18:28:43 
19:28:43 
20:28:43 
21:28:43 
22:28:43 
23:28:43 
00:28:43 
01:28:43 
02:28:43 
03:28:43 
04:28:43 
05:28:43 
06:28:43 
07:28:43 
08:28:43 
09:28:43 
10:28:43 
11:28:43 
12:28:43 
13:28:43 
14:28:43 
15:28:43 
16:28:43 
17:28:43 
18:28:43 
19:28:43 
20:28:43 

73.4 23.0 
72.5 22.5 
72.5 22.5 
72.5 22.5 
72.5 22.5 
72.5 22.5 
71.6 22.0 
71.6 22.0 
70.7 21.5 
70.7 21.5 
63.8 21.0 
69.8 21.0 
69.8 21.0 
69.8 21.0 
70.7 21.5 
70.7 21.5 
70.7 21.5 
70.7 21.5 
71.6 22.0 
71.6 22.0 
71.6 22.0 
71.6 22.0 
72.5 22.5 
72.5 22.5 
71.6 22.0 
71.6 22.0 
71.6 22.0 
70.7 21.5 
70.7 21.5 
69.8 21.0 
69.8 21.0 
68.9 20.5 
68.9 20.5 
68.9 20.5 
68.0 20.0 
68.0 20.0 
68.0 20.0 
68.0 20.0 
68.9 20.5 
68.9 20.5 
68.9 20.5 
69.8 21.0 
70.7 21.5 
70.7 21.5 
71.6 22.0 
71.6 22.0 
71.6 22.0 
71.6 22.0 
71.6 22.0 
71.6 22.0 
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Sample Date Time 
301 11/29/00 21:28:43 
302 11/29/00 22:28:43 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
334 
335 
336 
337 
338 
333 
340 
341 
342 
343 
344 
345 
346 
347 
348 
343 
350 

llj3OjOO 

llj29jOO 

11/30/00 
llj3OjOO 

11/30/00 

11/30/00 
11/30/00 

11/30/00 

11/30/00 
11/30/00 

11/30/00 
11/30/00 

llj3ojoo 
11/30/00 
11/30/00 
11/30/00 
11/30/00 
11/30/00 
ilj3ojoo 
11/30/00 
11/30/00 
11/30/00 
11/30/00 
llj3OjOO 
11/30/00 
12/l/00 
12/l/00 
12/l/00 
12/l/00 
12/l/00 
12/l/00 
12jijoo 
12/l/00 
12/l/00 
12/l/00 
12/l/00 
12/l/00 
12/l/00 
12/l/00 
12jijoo 
12/l/00 
12/l/00 
12/l/00 
12/l/00 
12/l/00 
12/l/00 
12/l/00 
12/l/00 

04:28:43 
05:28:43 

23:28:43 

06:28:43 
07:28:43 

00:28:43 

08:28:43 
09:28:43 

01:28:43 

10:28:43 

02:28:43 

11:28:43 
12:28:43 

03:28:43 

13:28:43 
14:28:43 
15:28:43 
16:28:43 
17:28:43 
18:28:43 
19:28:43 
20:28:43 
21:28:43 
22:28:43 
23:28:43 

00:28:43 
01:28:43 
02:28:43 
03:28:43 
04:28:43 
05:28:43 
06:28:43 
07:28:43 
08:28:43 
09:28:43 
10:28:43 
11:28:43 
12:28:43 
13:28:43 
14:28:43 
15:28:43 
16:28:43 
17:28:43 
18:28:43 
19:28:43 
20:28:43 
21:28:43 
22:28:43 

OF QC 
71.6 22.0 
70.7 21.5 
70.7 21.5 
69.8 21.0 
63.8 21.0 
69.8 21.0 
68.9 20.5 
68.9 20.5 
68.9 20.5 
68.9 20.5 
68.9 20.5 
68.9 20.5 
68.9 20.5 
68.9 20.5 
69.8 21.0 
69.8 21.0 
69.8 21.0 
69.8 21.0 
69.8 21.0 
69.8 21.0 
69.8 21.0 
69.8 21.0 
69.8 21.0 
68.9 20.5 
68.9 20.5 
68.9 20.5 
68.3 20.5 

68.0 20.0 
68.0 20.0 
67.1 19.5 
67.1 19.5 
67.1 19.5 
66.2 19.0 
66.2 19.0 
66.2 19.0 
66.2 19.0 
67.1 19.5 
67.1 19.5 
68.9 20.5 
69.8 21.0 
70.7 21.5 
70.7 21.5 
70.7 21.5 
70.7 21.5 
70.7 21.5 
70.7 21.5 
70.7 21.5 
70.7 21.5 
70.7 21.5 
70.7 21.5 

Sample Date Time OF DC 
351 12/l/00 23:28:43 70.7 21.5 

12j2joo 00:28:43 
12/2/00 01:28:43 
12j2joo 02:28:43 
12/2/00 03:28:43 
12/2/00 04:28:43 
12/2/00 05:28:43 
12/2/00 06:28:43 
12jZjOO 07:28:43 
12/2/00 08:28:43 
12j2joo 09:28:43 
12/2/00 10:28:43 
12/2/00 11:28:43 
12/2/00 12:28:43 
12/2/00 13:28:43 
12/2/00 14:28:43 
12/2/00 15:28:43 
12/2/00 16:28:43 
12/2/00 17:28:43 
12/2/00 18:28:43 
12/2/00 19:28:43 

352 
353 
354 
355 
356 
357 
358 
359 
360 
361 
362 
363 
364 
365 
366 
367 
368 
369 
370 
371 
372 
373 
374 
375 
376 
377 

378 
373 
380 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 
391 
332 
333 
334 
335 
396 
397 
398 
399 
400 

12j3joo 
12/3/00 
12/3/00 
12/3/00 
12/3/00 
12/3/00 
12/3/00 
12/3/00 
12/3/00 
12/3/00 
12/3/00 
12/3/00 
12/3/00 
12/3/00 
12/3/00 
12/3/00 
12/3/00 
12/3/00 
12/3/00 
12/4/00 

03:28:43 
04:28:43 
05:28:43 
06:28:43 
07:28:43 
08:28:43 
09:28:43 
10:28:43 
11:28:43 
12:28:43 
13:28:43 
14:28:43 
15:28:43 
16:28:43 
17:28:43 
18:28:43 
19:28:43 
20:28:43 
21:28:43 
22:28:43 
23:28:43 
00:28:43 

70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.i 
70.7 
70.7 
70.i 
70.i 
70.7 
70.i 
70.i 
70.7 

70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
71.6 
71.6 
71.6 
71.6 
71.6 
71.6 
71.6 
71.6 
70.7 
70.7 
70.7 
70.7 

21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 

21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
22.0 
22.0 
22.0 
22.0 
22.0 
22.0 
22.0 
22.0 
21.5 
21.5 
21.5 
21.5 
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Sample Date 
401 1214lOO 
402 12j4jOO 
403 12/4/00 
404 12/4/00 
405 12/4/00 
406 12/4/00 
401 12/4/00 
408 12/4/00 
409 12/4/00 
410 12/4/00 
411 12/4/00 
412 12/4/00 
413 12/4/00 
414 12/4/00 
415 12/4/00 
416 12/4/00 
417 12/4/00 
418 12/4/00 
419 12/4/00 
420 12/4/00 
421 12/4/00 
422 12/4/00 
423 12/4/00 
424 12/S/00 
425 12/5/00 
426 12/5/00 
427 12/5/00 
428 12/5/00 
429 12/S/00 
430 12/5/00 
431 12/5/00 
432 12/5/00 
433 12/5/00 
434 12/5/00 
435 12/S/00 
436 12/5/00 
437 12/5/00 
438 12/5/00 
439 12/5/00 
440 12/5/00 
441 12/5/00 
442 12/S/00 
443 12/5/00 
444 12/5/00 
445 12/5/00 
446 12/5/00 
447 12/5/00 
448 12/6/00 
449 12/6/00 
450 12/6/00 

Time OF OC 
01:28:43 
02:28:43 
03:28:43 
04:28:43 
05:28:43 
06:28:43 
07:28:43 
08:28:43 
09:28:43 
10:28:43 
11:28:43 
12:28:43 
13:28:43 
14:28:43 
15:28:43 
16:28:43 
17:28:43 
18:28:43 
19:28:43 
20:28:43 
21:28:43 
22:28:43 
23:28:43 
00:28:43 
01:28:43 
02:28:43 
03:28:43 
04:28:43 
05:28:43 
06:28:43 
07:28:43 
08:28:43 
09:28:43 
10:28:43 
11:28:43 
12:28:43 
13:28:43 
14:28:43 
15:28:43 
16:28:43 
17:28:43 
18:28:43 
19:28:43 
20:28:43 
21:28:43 
22:28:43 
23:28:43 
00:28:43 
01:28:43 
02:28:43 

70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
70.7 
69.8 
69.8 
69.8 
68.9 
68.9 
68.9 
68.9 
68.9 
68.9 
68.9 
68.9 
69.8 
69.8 
69.8 
70.7 
70.7 
70.7 
71.6 
71.6 
70.7 
70.7 
70.7 
69.8 
69.8 
68.9 
68.9 
68.0 

21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.5 
21.0 
21.0 
21.0 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
20.5 
21.0 
21.0 
21.0 
21.5 
21.5 
21.5 
22.0 
22.0 
21.5 
21.5 
21.5 
21.0 
21.0 
20.5 
20.5 
20.0 

Samrxle Date Time 
451 i2/6/00 
452 12/6/00 
453 12/6/00 
454 12/6/00 
455 12/6/00 
456 12/6/00 
457 12/6/00 
458 12/6/00 
459 12/6/00 
460 12/6/00 
461 12/6/00 
462 12/6/00 
463 12/6/00 
464 12/6/00 
465 12/6/00 
466 12/6/00 
467 12/b/00 
468 12/6/00 
469 12/b/00 
470 12/6/00 
471 12/6/00 
472 12/7/00 
473 12/7/00 
474 12/7/00 
475 12/7/00 
476 12/7/00 
477 12/7/00 
478 12/7/00 
479 12/7/00 
480 12/7/00 
481 12/7/00 
482 12/7/00 
483 12/7/00 
484 12/7/00 
485 12/7/00 
486 12/7/00 
487 12/7/00 
488 12/7/00 
489 12/7/00 
490 12/7/00 
491 12/7/00 
492 12/7/00 
493 12/7/00 
494 12/7/00 
495 12/7/00 
496 12/E/00 
497 12/8/00 
498 12/S/00 
499 12/8/00 
500 12/8/00 

03:28:43 
04:28:43 
05:28:43 
06:28:43 
07:28:43 
08:28:43 
09:28:43 
10:28:43 
11:28:43 
12:28:43 
13:28:43 
14:28:43 
15:28:43 
16:28:43 
17:28:43 
18:28:43 
19:28:43 
20:28:43 
21:28:43 
22:28:43 
23~28~43 
00:28:43 
01:28:43 
02:28:43 
03:28:43 
04:28:43 
05:28:43 
06:28:43 
07:28:43 
08:28:43 
09:28:43 
10:28:43 
11:28:43 
12:28:43 
13:28:43 
14:28:43 
15:28:43 
16:28:43 
17:28:43 
18:28:43 
19:28:43 
20:28:43 
21:28:43 
22:28:43 
23:28:43 
00:28:43 
01:28:43 
02:28:43 
03:28:43 
04:28:43 

68.0 
67.1 
67.1 
67.1 
67.1 
67.1 
67.1 
68.0 
68.0 
68.0 
68.9 
68.9 
69.8 
69.8 
70.7 
70.7 
70.7 
71.6 
71.6 
71.6 
71.6 
71.6 
71.6 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
73.4 
73.4 
73.4 
73.4 
73.4 
73.4 
73.4 
73.4 

OF OC 
20.0 
19.5 
19.5 
19.5 
19.5 
19.5 
19.5 
20.0 
20.0 
20.0 
20.5 
20.5 
21.0 
21.0 
21.5 
21.5 
21.5 
22.0 
22.0 
22.0 
22.0 
22.0 
22.0 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
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Sample Date 
501 12/8/00 

12/a/00 
12/a/00 
12/a/00 
12/8/00 
12/8/00 

502 
503 
504 
505 
506 
507 
508 
509 
510 
ill 
512 
513 
514 
515 
516 
517 
518 
519 
520 
521 
522 
523 
524 
525 
526 
527 
528 
529 
530 
531 
532 
533 
534 
535 
536 
537 
538 
539 
540 
541 
542 
543 
544 
545 
546 
547 
548 
549 
550 

12/Y/00 

12jajoo 

12;8;00 
12/S/00 

12/9/00 

12/8/00 

12/8/00 
12/8/00 

12/10/00 

12/a/00 
12/8/00 

12/10/00 

12/a/00 
12/a/00 

12/10/00 

12/8/00 
12/8/00 

12/10/00 

12/a/00 
12j9 joo 

12/10/00 

12/g/00 
12/g/00 
12/9/00 
12j9joo 
12/9/00 
12/9/00 
12/9/00 
12/9/00 
12;9;00 
12/Y/00 
12/Y/00 
12/g/00 
12/9/00 
12j9;oo 
12/9/00 
12/g/00 
12/g/00 
12/g/00 
12/g/00 
12/Y/00 
12/g/00 

12 ;10;00 05:28: 43 
12/10/00 06:28: 43 

05:28:43 
Time 

06:28:43 
07:28:43 
08:28:43 
09:28:43 
10:28:43 

13:28:43 

11:28:43 

14:28:43 
15:28:43 
16:28:43 

12:28:43 

17:28:43 
18:28:43 
19:28:43 
20:28:43 
21:28:43 
22:28:43 
23:28:43 
00:28:43 
01:28:43 
02:28:43 
03:28:43 
04:28:43 
05:28:43 
06:28:43 
07:28:43 
08:28:43 
09:28:43 
10:28:43 
11:28:43 
12:28:43 
13:28:43 
14:28:43 
15:28:43 
16:28:43 
17:28:43 
18:28:43 

22:28:43 

19:28:43 
20:28:43 

23:28:43 

21:28:43 

00:28:43 
01:28:43 
02:28:43 
03:28:43 
04:28:43 

73.4 
73.4 
73.4 
73.4 
73.4 
73.4 
74.3 
74.3 
73.4 
73.4 
73.4 
73.4 
73.4 
73.4 
73.4 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
73.4 
73.4 
13.4 
73.4 
73.4 
73.4 
73.4 
73.4 
73.4 
73.4 
73.4 
73.4 
72.5 

23.0 
OF 

23.0 
23.0 

DC 

23.0 
23.0 
23.0 
23.5 
23.5 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 
23.0 

Samde Date Time OF DC 
22.5 
22.5 
23.0 
23.0 
23.5 
23.5 
23.5 
23.5 
23.5 
24.0 
24.0 
23.5 
23.5 
23.5 
23.5 
23.0 
23.0 
23.0 
23.0 
22.5 
22.5 
22.5 

Page: 7 

22.5 
72.5 22.5 
72.5 22.5 

72.5 22.5 
72.5 22.5 
72.5 22.5 
72.5 22.5 
72.5 22.5 
72.5 22.5 
72.5 22.5 

593 

551 
552 
553 
554 
555 

594 

556 
557 
558 
559 

595 

560 
561 
562 
563 

596 

564 
565 
566 
567 

597 

568 
569 
570 
571 

598 

572 
573 
574 
575 

599 

576 
577 
578 
579 

600 

580 
581 
582 
583 
584 
585 
586 
587 
588 
589 
590 
591 
592 

iz/io/oo 
12/10/00 
12jlOjOO 
12/10/00 
12/10/00 
12/10/00 
12/10/00 
12/10/00 
12/10/00 
12 ;10;00 
12/10/00 
12/10/00 
12/10/00 
12/10/00 
12/10/00 
12jlOjOO 
12/10/00 
12/11/00 
12/11/00 
12/11joo 
12/11/00 
12/11/00 
12;11;00 
12/11/00 

07:28:43 
08:28:43 
09:28:43 
10:28:43 
11:28:43 
12:28:43 
13:28:43 
14:28:43 
15:28:43 
16:28:43 
17:28:43 
18:28:43 
19:28:43 
20:28:43 
21:28:43 
22:28:43 
23:28:43 
00:28:43 
01:28:43 
02:28:43 
03:28:43 
04:28:43 
05:28:43 
06:28:43 
07:28:43 
08:28:43 
09:28:43 
10:28:43 
11:28:43 

72.5 
72.5 
73.4 

71.6 

73.4 
74.3 
74.3 
74.3 
74.3 

70.7 

74.3 
75.2 
75.2 
74.3 

70.7 

74.3 
74.3 
74.3 
73.4 

69.6 

73.4 
73.4 
73.4 
72.5 

69.8 

72.5 
72.5 
72.5 
72.5 

69.8 

72.5 
72.5 
72.5 
72.5 

69.E 

72.5 
72.5 
72.5 
72.5 

70.7 

72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
72.5 
71.6 

22.5 
22.5 
22.5 12;11;00 

12/11/00 
12/11/00 
12/11/00 
12/11/00 
12/11/00 
12/11/00 

12:28:43 
13:28:43 

12jlljOO 14:28:43 
12/11/00 15:28:43 
12/11/00 16:28:43 
12/11/00 
12/11/00 

17:28:43 
18:28:43 

oi:28:43 

19:28:43 
20:28:43 
21:28:43 
22:28:43 
23:28:43 

02:28:43 

00:28:43 

03:28:43 
04:28:43 
05:28:43 
06:28:43 
07:28:43 
08:28:43 

22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.5 
22.0 

12j11;00 

12/12/00 

12/11/00 
12/11/00 
12/11/00 
12/11/00 
12/12/00 

12/12/00 
12/12/00 
12/12/00 
12/12/00 
12/12/00 
12/12/00 
12/12/00 

22.0 
21.5 
21.5 
21.0 
21.0 
21.0 
21.0 
21.5 



1. 

29.0 

27.1 

25.2 

23.3 

°C 21.4 

19.6 

17.7 

15.8 

13.9 

12.0 
1 

7005768.#19 (26 days, 10 hours)/( one hour) 

, 

- -- - --- ------t-----------

- ------+-------

1-----­
, 

81 161 241 321 

Samples 

---~- --

I 

I 

, 

i 
--+---------t-

I 

, - - ~ - ~--

---1 

! 

! 

-----+-----t------ -- , 

401 481 561 

Limits 
22°C 
18°C 



sample Date 
601 12/12/00 
602 
603 
604 
605 
606 
607 
608 
609 
610 
611 
612 
613 
614 
615 
616 
617 
618 
619 
620 
621 
622 
623 
624 
625 
626 
627 
628 
629 
630 
631 
632 
633 

12j12joo 

12j12joo 
12/12/00 

12/12/00 

12/12/00 
12/12/00 

12/12/00 

12/12/00 
12j12joo 

12/12/00 

12/12/00 

12/12/00 

Time 
09:28:43 

17:28:43 

10:28:43 
11:28:43 

18:28:43 

12:28:43 

19:28:43 

13:28:43 
14:28:43 

20:28:43 

15:28:43 
16:28:43 

21:28:43 
12j12joo 
12/12/00 
12ji3joo 
12/13/00 
12/13/00 
12/13/00 
12/13/00 
12/13/00 
12/13/00 
12j13joo 
12/13/00 
12/13/00 
12/13/00 
12/13/00 
12/13/00 
12ji3joo 
12/13/00 
12/13/00 
12/13/00 
12/13/00 

22:28:43 
23:28:43 
00:28:43 
01:28:43 
02:28:43 
03:28:43 
04:28:43 
05:28:43 
06:28:43 
07:28:43 
08:28:43 
09:28:43 
10:28:43 
11:28:43 
12:28:43 
13:28:43 
14:28:43 
15:28:43 
16:28:43 
17:28:43 

on on 
I  c 

70.7 21.5 
71.6 22.0 
71.6 22.0 
71.6 22.0 
71.6 22.0 
70.7 21.5 
70.7 21.5 
70.7 21.5 
70.7 21.5 
69.8 21.0 
69.8 21.0 
68.9 20.5 
68.0 20.0 
68.0 20.0 
67.1 19.5 
66.2 19.0 
66.2 19.0 
65.3 18.5 
65.3 18.5 
65.3 18.5 
64.4 18.0 
64.4 18.0 
64.4 18.0 
64.4 18.0 
65.3 18.5 
67.1 19.5 
68.9 20.5 
69.8 21.0 
71.6 22.0 
72.5 22.5 
72.5 22.5 
72.5 22.5 
73.4 23.0 

Page: 8 
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i 

w 

" w 
l: 
-' 
w 
w 
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,:: 
Z 
w 

"­
o 
w 
a: 

Address 300 HWY 361 

2 Your Internal Billing Reference 

L 

FetJE, 
Tr.ck,"~ 

Number 824134233865 

824134233865 

NSWC--CTR-12 
-------

~te-_ IN ~IP 47522 

Packages up to 150 Ibs. 
O'''",'V 00010"\",.,,, may be I"or '" 'un," "'"" 4a Express Package Service 

ltifedEx. Priority o.vernigh~ I 
~<1"""fle","orn"\~ 

, ~edEx Standard Ovp.rnlght -, FedEx First Overnight 
r..i.>:thu"n.".~"moon ' Eoarlle"'le>:thlJ,,,,,,,moHlilly 

~el"~ryto,,l.rtloca!IO"' , 

1--1 FedEx20ay'" 
SOC"fld Il""no", ""V 

I FedEx EXpress Saver* 
- Th"nbl,""'''"'y 'F"lr'£"v"'oP'lLo~" R"enO'"Vdil,hl~ 

M""",","charq" One-p"UllUro'~ 

4b Express Freight Service 

'COIlIorCuOtllll1'ti"f] 

5 Packaging 

~ FedEx Envelope/Letter" i I FedEx Pak' 

6 Special Handling 
SAnRlAYDelivery SUNDAY Delivery 

I Avo",bl. tn< F,"E, p"""tv I :::i:::':: :;,;,; ;:;'::,,"" 

7 

[tye",,~r,t'n"r"d£x 20dy 
lo,,,,,tZIP,,,", 

Does this shipment contain dangerous goods? 
Onr. box mll,lb. chftr:k.d 

r--' Yes 
Asp"' ,rr,,"," 
S'''I)llCr,Oe,I","",,, 

Packages over 150 Ibs. 
Doll""'Y'OIT\m,I""mm"\,",I""""um,,,",,, 

I FedEx 3Day Freight 
ThlfdIJllSlnO"""y 

~
herpkg. 

- LO,dllUCL,,"m'.rpkg 
cl""esf,dExB,,,-,FeclE, 

Includ" Fedfx ."I~rC~5 IIr SeClI"" 3 

HOLD Weekday 
lat FedEx. Location 
r..ioIM,,,,,bleWI!\1 
rrdhFI'Slr~'orr,,~I',1 

I I ~f)':Y,~CillNI845 

I HOLD Saturday 
at FedEx Location 
AVall,IJletorFetl['Pnolllj 
O,€'l1lqhl,nd FodExlll,v 
t.,,,lectl"'!I"'" 

1_: I Cargo Aircraft Only 

Payment Bill to: 
Enter tcdh Acer Nu or CredrlCaru No hpl"w 

[-I ReClplelTt r IThird Party I, Credrt Card 

Total Packages Total Weight 

J 4,6 
lUll' 1mb I '" IS I f" ted tu $100 J[1I, " you [i"ol"o 'h qher v"lu" S," ,h. h Ih SefV c" GLI ""lor Iela,ls 1 

8 Release Signature SJq"'" ", .. OW"" nci.'V"'YWIOIOLIi"",,"""'Y "gll",,,,e 

I Cash/Check 

Total Charge:s 

0156124830 

By "'gn,"g ya_~-aLJThor"c US to drl,,,erll1~$ ,Iupm",,! wttl1u-'JT Dbt,,,'"ng J "U'W"," 

""d "gr~etu ,"nemn~y "",I hul'l LlS h'''11le,sl,,,,,, any"""llInq [iolO1' 

Questions? Call10S000Go°FedEx' (800463-3339) 
Visit our Web site at www_tedex_com 

'1'°1"""'" "" 

• 



(419) 241-7175,Fax(419)321-6259 r5rO- d,/!! Chain of Custody Record 

s 

Ship To Address: ATIN RECEIVING LAB, 1810 N. 12th St., Toledo, OH 4X724-1304; Voice (419) 241-7175, Fax (419) 241.1808 

Lb#Qy Sent From: 0 Corporate 0 Plymouth Cl Pittsburgh 0 Other 31884 Pa,!,/ 

1 

hone No. 

51 I I 
4 I I I 71 I I 
81 I I 
91 I I 

Date / Time Date / Time 

Were samples delivered 0 in person II by, 

Were samples preserved 0 infield 0 inlab L 

Temp of samples 

Did samples arrive intact and sealed? 0 yes 0 no L 

Were proper containers used? 0 yes 

Was container labeled properly for contents? 0 yes 

Were samples packaged properly for type of material? 0 yes 
Was shipping label completed properly per regulations? 

(49 CFR 170, etc.) I3 yes 

Comments: 

E 

R 

:ourier 

J N/A 

-“C 
7 N/A 

0 no 

0 no 

q no 

0 no 

Received By: 

Received By: Date , Tme 

I 

Date , Tie 

I 
- 
UC3 k) nent (white and ye, w); copy to coordinator field files ( 



r. \.,,-. ~')L.I J. 2. '1=> ~ 1l1L7ESl,NC. li?s ~.~t\,., P.O. ~x 21 6, 10IedO,~rA~03§a6, Voice (419) 241-7175, Fax (419) 321-6259 (},;U..... Lj 17 
Ship To Addres" AnN, RECEIVING LAB, 1810 N. 121h 51., Toledo, OH 43624-1304; Voice (419) 241-7175, Fax (419) 241-1808 
Se IF 0 C I 0 PI Ih 0 p.t! b h 0 Oth n rom: orpora e ymou 1 s urg e, age a 

Chain of Custody Record 

f I 31885 L P 

Project No.: \'l~~L./ Client: I ~ I ~ Parameters 

P.o. No.: Project/Location: N~W( C~ ",") 1/,( ; I; h 
1/ w, i 11// ~~" Project Mgr.: Sampler's NameJ rl,."" -'5 ( i~ u ~(l ~ 0 

Phone No. Sampler'S Signat&e ~~,& U' ~~~ ~ ;t:J 
I~ ~ ~ e ; 

Item Sartle Date Time Sampl; I ~ ~ ~ .. 
No. I. . Sampled Sampled Type Matrix Location ~ ~ J l ~ Lab # 

1 Pi>-60:? rld4J h"l~ C r. .C\<,,-! 'S --09' (2 L D'f (, ) -;;( J / 

2 (lc..., -eDt.{ ,,/rV'<J lals. e c t.I'I"Cb ~ + ~-JS~ (71., 0"-\ =1 -:J I~ ./ 

3 

4 

5 

6 

7 

8 

9 

10 

Item IThedBY, Date / Time 

li;:YD:k 

Date / Time LAB USE ONLY 
No. 

1I/~ 'lHo() 1n1rrJ,~ IS~ 
qt0 Were samples delivered o in person o by courier 

Were samples preserved o in field o in lab ON/A 

Item Relinqui4.e By: Date 

I 
Tune Received By: Date / Time Temp of samples °C 

No. Did samples arrive intact and sealed? Dyes Dna ON/A 

Were proper containers used? Dyes Dna 

Item Relinquished By: Date / Tune Received By: Date / Time Was container labeled properly for contents? Dyes Dna 
No. Were samples packaged properly for type of material? Dyes Dna 

Was shipping label completed properly per regulations? 
(49 CPR 170, etc.) Dyes Dna 

Item Relinquished By: Date / Tune Received By: Date / Time 

W No. Comments: 

.. 
Distnbutlon: Ongmal plus one accomparues shtpment (white and yellow); copy to coordmator fIeld files (pink) Rev. 4/99 



- - - - m 

= 

- - - - - - m 

= - - - - 

1 .- 3 

ll1l7£ST,NC. f~~I~ t, p~ !~JJ?"~O~~?o~8?voice (419) 241-7175, Pax (419) 321-6259 ,bIu - LJ 18 Chain of Custody Record 
Ship To Address' ATTN, RECEIVING LAB, 1810 N. 12th St., Toledo, OH 43624-1304; Voice (419) 241-7175, Pax (419) 241-1808 

31888 Page~of } Sent From- 0 Corporate 0 Plymouth 0 Pittsburgh 0 Other 

2 

If--+-----+---+---+------
3 

4 

5 

6 

7 

8 

9 

10 

Item ReUnqu,,"'ed By, 
No. 

Item Relinquished By: 
No. 

Date / Time Received By: 

11}1i. /) ~ 17UlM 04 
Date I TUne Received By: 

Date / Tune Received By: Date I Time 

If--+------------+--J-~-+--~~----·----~~~~~_+ 
Item Relinquished By: Date / Tune Received By: Date / Time 
No. 

Distribution: Original plus one accompanies shipment (white and yellow); copy to coordmator fIeld f11,,~ (pink) 

LAB USE ONLY 

Were samples delivered 

Were samples preS€rve~ 

Temp of samples 

o in person 0 by courier 

Dinfield Dinlab ON/A 
___ DC 

Did samples arrive intact and sealed? 

Were proper containers used? 

Dyes o no 0 N/A 

Dyes Ono 

Ono 

Ono 

Was container labeled properly for contents? 

Were samples packaged properly for type of material? 
Was shipping label completed properly per regulations? 

(49 CPR 170, etc.) 

Dyes 
Dyes 

Dyes Dno 

Conunen~· .. _______________________________ __ L:J 
Rev. 4/99 



ain of Custody Record - 

P 
Pmject/Lncaticm: 

‘home No, 

Received By: fate I ri 



/oILIIE3%wy. Tih%~.~~!L~~~~~&~Y Voice (419) 24l-n75. Fax (419) 321-6299 &w c1/7 Chain of Custody Recor 
ShipToAddresz AtTNz:REc;JIvrmc LAB, 1810 N. 12th St, T&do, OH 4%24-13aa; Voice (419) 241~7l75, Fax (419) 241-1808 
SentRon cl caporak 0 PIynlcutll q Piasburgh q al-5 31885 Pa&J oft __ _ 

LAE USE ONLY 
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Calculation of Hydration Water For Soil Tests Job # 20-475 sample # 92654 
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 = 49.5 mL/lOO gm 
Water Holding Capacity of Control Soil = 49.5 mL/lOO gm 
Moisture Fraction of Test Soil = 1.92 rnL/lOO gm 
Moisture Fraction of Control Soil = 1.92 mL/lOO gm 
Fraction of Hydration Needed = 0.75 

(0.85 for lettuce, 0.75 for earthworms) 

Concentration Series Needed Hydration Water Needed (mLs/lOOgm) 
0 percent 35 

6.25 percent 35 
12.5 percent 35 

25 percent 35 
50 percent 35 

100 percent 35 







Calculation of Hydration Water For Soil Tests 

Just replace the soil characteristics and the concentrations 
in the shaded areas and the spreadsheet will do the rest! 

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

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

(0.85 for lettuce, 0.75 for earthworms) 

Job # 20-47 Sample # 22044 

57.9 mL/lOO gm 
49.5 mL/lOO gm 
26.6 mL/lOO gm 
1.92 mL/lOO gm 
0.75 

Concentration Series Needed 
0 percent 

6.25 percent 
12.5 percent 

25 percent 
50 percent 

100 percent 

Hydration Water Needed (mLs/lOOgm) 
35 -0 
34 6s 
33 bb 
31 62 
26 s-r 
17 3+ 



Calculation of Hydration Water For Soil Tests 

Just replace the soil characteristics and the concentrations 
in the shaded areas and the spreadsheet will do the rest! 

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

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

(0.85 for lettuce, 0.75 for earthworms) 

Job # 20.47 Sample # 22045 

50.4 mL/lOO gm 
49.5 mL/lOO gm 

26.24 mL/lOO gm 
1.92 mL/lOO gm 
0.75 

Concentration Series Needed 
0 percent 

6.25 percent 
12.5 percent 

25 percent 
50 percent 

100 percent 

Hydration Water Needed (mLs/lOOgm) 
35 30 
34 68 
32 b‘( 
29 n 
23 ~6 
12 2.t 



Calculation of Hydration Water For Soil Tests 

Just replace the soil characteristics and the concentrations 
in the shaded areas and the spreadsheet will do the rest! 

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

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

(0.85 for lettuce, 0.75 for earthworms) 

Job # 20-47 Sample # 22046 

65.4 mL/lOO gm 
49.5 mL/lOO gm 

44.39 mL/lOO gm 
1.92 mL/lOO gm 
0.75 

Concentration Series Needed 
0 percent 

6.25 percent 
12.5 percent 

25 percent 
50 percent 

100 percent 

Hydration Water Needed (mLs/lOOgm) 
35 w 
33 LL 
31 L AL 
28 n 
20 *” 

5 10 



Calculation of Hydration Water For Soil Tests Job # 20-475 Sample#: 220+ 7 
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 = 65.4 mUlO gm 
Water Holding Capacity of Control Soil = 49.5 mu100 gm 
Moisture Fraction of Test Soil = 34.06 mu100 gm 
Moisture Fraction of Control Soil = 1.92 ml&00 gm 
Fraction of Hydration Needed = 0.75 

(0.85 for lettuce, 0.75 for earthworms) 

Concentration Series Needed Hydration Waterteeded (mLs/lOOgm) 
0 percent 35 

6.25 percent 34 bk 
12.5 percent 33 (vb 

25 percent 30 60 
50 percent 25 >a 

100 percent 15 70 



Calculation of Hydration Water For Soil Tests Job # 20-475 
Just replace the soil characteristics and the concentrations 
in the shaded areas and the spreadsheet will do the rest! 

Sample # : 22 0 YB 

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

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

(0.85 for lettuce, 0.75 for earthworms) 

76.8 mU100 gm 
49.5 mU100 gm 

30.39 mUlO gm 
1.92 ml-0 00 gm 
0.75 

Concentration Series Needed Hydration Water Needed (mLs/lOOgm) 
0 percent 35 .?o 

6.25 percent 35 =Ffo 
12.5 percent 34 LB 

25 percent 33 6L 
50 percent 31 lyz 

100 percent 27 5-q 



APPENDIX 2 

Microtox Raw Data 





Microtox Data Sheet 
.- 

Client: -/25--r %&sV Jd 
-A3 

Job #: 20 -q-7&” J 

Osmotic 
Adjustment 

Date Sample Collected: Received: 

. I  



Osmotic 

Microtox Data Sheet 

Client: -Thka~‘JJ Job #: J~-q’Jgq-- Jfl . 

Date Sample Collected: Received: Tested: II/!,~ 
Adjustment 

No - 

Yes $L 

No - 

Yes x 

No - 

Yes 

NO - 

Yes _ 

No - 

Yes _ 

NO - 

Yes _ 

No - 

Yes _ 

Light Rending 

Initial (I,O) 

5 minute (1.5) 

I5 minute (1.15) 

Blank Initial 

Sample # Light Reading Blank hitial 

Inirial (1,O) 

5 minu*e (L.5) 

15 minute (1,15) 

bmple x Light Reading 

lnitisl (1,O) 

5 minu1e (1.5) 

I5 minute (1,15) 

Blank Initial 



FILE: 22044.K5 
PST Sample 

MICROTOX DATA REPORT 
Basic Test 

Test Time: 5 minutes Osmotic Adjustment:yes 

NUMBER IO/IT CONC CR/GAMMA '6 EFFECT 
_----------- __-------- _-------_ 

Control 94.00/ 68.00 0.0 0.7234 # 

1 94.00/ 58.00 5.6000 0.172 # 14.7 
2 93.00/ 45.00 11.3000 0.495 # 33.1 
3 92.00/ 31.00 22.5000 1.147 # 53.4 
4 99.00/ 19.00 45.0000 2.769 # 73.5 

CR = Control RatioCORRECTION FACTOR = 0.7234 
# Used for calculations 

EC50 20.36 % (95% CONFIDENCE RANGE:18.13 TO 22.86) 

Signature TEST DATE: 
TIME: 



10 

G 
A 
M 
M 
A 

I I 
SLOPE = 1.3214 

- 
4 

1 > . . . . . . . “ . . . . . . . . . . . . . . .  3 < 

2. - 

1 .EC50 

- 
(10 . I 

1 10 CONCENTRATION 100 1000 

ESTIMATING EQUATION: LOG C = 0.7551 x LOG I- +1.3os7 
95% CONFIDENCE FACTOR: 1.12283 FOR EC50 
COEFFICIENT OF DETERMINATION: R^2 = 0.99781 



FILE: 22044.K15 
PST Sample 

MICROTOX DATA REPORT 
Basic Test 

Test Time: 15 minutes 

NUMBER IO/IT 

Control 94.00/ 64.00 

Osmotic Adjustment:yes 

CONC . CR/GAMMA % EFFECT 
_ _ _ _ - - - - - 

0.0 0.6809 # 

1 94.00/ 53.00 5.6000 0.208 # 17.2 
2 93.00/ 41.00 11.3000 0.544 # 35.2 
3 92.00/ 28.00 22.5000 1.237 # 55.3 
4 99.00/ 18.00 45.0000 2.745 # 73.3 

CR = Control RatioCORRECTION FACTOR = 0.6809 
# Used for calculations 

EC50 19.31 % (95% CONFIDENCE RANGE:17.42 TO 21.40) 

Signature TEST DATE: 
TIME: 



10 , 
ISLOPE = 1.2346 
I 

G i 
- 

t / 4 - 

: / 
- 

1 >.'................'..'" 3 

2. - 

< 

I 
1 

! .EC50 
I 

.lO 1 * i 
1 10 CONCENTRATION 100 1000 

ESTIMATING EQUATION: LOG C = 0.8086 x LOG r +1.2858 
95% CONFIDENCE FACTOR: 1.10849 FOR EC50 
COEFFICIENT OF DETERMINATION: R*2 = 0.99821 



FILE: 22045.K5 
PST Sample 

MICROTOX DATA REPORT 
Basic Test 

Test Time: 5 minutes Osmotic Adjustment:yes 

NUMBER IO/IT CONC CR/GAMMA % EFFECT 
___------- 

Control 91.00/ 63.00 0.0 0.6923 # 

1 98.00/ 65.00 5.6000 0.044 * 
2 94.00/ 50.00 11.3000 0.302 # 23.2 
3 92.00/ 34.00 22.5000 0.873 # 46.6 
4 92.00/ 19.00 45.0000 2.352 # 70.2 

CR = Control RatioCORRECTION FACTOR = 0.6923 
# Used for calculations * Invalid data or controls 

EC50 25.09 % (95% CONFIDENCE RANGE:21.33 TO 29.50) 

Signature TEST DATE: 
TIME: 



10 

G 
A 
M 
M 
A 

L SLOPE = 1.4865 

2 

.EC50 

.lO * A 

1 10 CONCENTRATION 100 1000 

ESTIMATING EQUATION: LOG C = 0.6724 x LOG l- +1.3994 
95% CONFIDENCE FACTOR: rt.17600 FOR EC50 
COEFFICIENT OF DETERMINATION: R^2 = 0.99951 



FILE: 22045.K15 
PST Sample 

MICROTOX DATA REPORT 
Basic Test 

Test Time: 15 minutes Osmotic Adjustment:yes 

NUMBER IO/IT CONC CR/GAMMA 

Control 91.00/ 58.00 0.0 0.6374 # 

1 98.00/ 59.00 5.6000 0.059 # 
2 94.00/ 46.00 11.3000 0.302 # 
3 92.00/ 31.00 22.5000 0.892 # 
4 92.00/ 18.00 45.0000 2.258 # 

CR = Control RatioCORRECTION FACTOR = 0.6374 
# Used for calculations 

EC50 25.51 % (95% CONFIDENCE RANGE:l7.71 TO 36.74) 

% EFFECT 

5.5 
23.2 
47.1 
69.3 

Signature TEST DATE: 
TIME: 



10 r 
ISLOPE = 1.7343 
I , 

I 

I 
-’ 

2 

- 
.EC50 

1 

< 

10 ’ 
- . . i 

1 10 CONCENTRATION 100 1000 

ESTIMATING EQUATION: LOG C = 0.5666 x LOG r +I.4067 
95% CONFIDENCE FACTOR: 1.44044 FOR EC50 
COEFFICIENT OF DETERMINATION: R*2 = 0.98264 



MICROTOX DATA REPORT 
Basic Test 

FILE: 22048.K15 
TOLTEST SAMPLE: 20-475 

Test Time: 15 minutes Osmotic Adjustment:yes 

NUMBER IO/IT CONC . CR/GAMMA % EFFECT 
_------ _ _ _ _ - - - - - 

Control 88.00/ 86.00 0.0 0.9773 # 
1 89.00/ 80.00 5.6000 0.087 # 8.0 
2 86.00/ 66.00 11.3000 0.273 # 21.5 
3 84.00/ 48.00 22.5000 0.710 # 41.5 
4 83.00/ 30.00 45.0000 1.704 # 63.0 

CR = Control RatioCORRECTION FACTOR = 0.9773 
# Used for calculations 

EC50 29.60 % (95% CONFIDENCE RANGE:24.82 TO 35.31) 

Signature TEST DATE: 
TIME: 



10 , 

/SLOPE = 1.4226 

I 4 - 

1 >.........................‘. 

I -. 

I -3 

I 

I 

I 

I 2 

I 

I .EC50 - 

I 1 

.lO ' 
* A I 

1 10 CONCENTRATION 100 1000 

ESTIMATING EQUATION: LOG C = 0.7006 X LOG r +1.4713 
95% CONFIDENCE FACTOR: 1.19273 FOR EC50 
COEFFICIENT OF DETERMINATION: R^2 = 0.99661 



MICROTOX DATA REPORT 
Basic Test 

FILE: 22048.K5 
TOLTEST SAMPLE: 20-475 

Test Time: 5 minutes 
Osmotic Adjustment:yes 

EFFECT NUMBER IO/IT CONC . CR/GAMMA % 
__-------- 

Control 88.00/ 88.00 0.0 1.0000 # 

1 89.00/ 85.00 5.6000 0.047 * 
2 86.00/ 70.00 11.3000 0.229 # 18.6 
3 84.00/ 51.00 22.5000 0.647 # 39.3 
4 83.00/ 32.00 45.0000 1.594 # 61.4 

CR = Control RatioCORRECTION FACTOR = 1.0000 
# Used for calculations * Invalid data or controls 

EC50 31.73 % (95% CONFIDENCE RANGE:22.09 TO 45.57) 

Signature TEST DATE: 
TIME: 



10 / I 

ISLOPE = 1.4052 I 

I I 

I I 

G I I 

A I I 

M I I 

M I I 

* I 4 I 

I I 
1 >............‘...‘““.‘.‘“.~,~ < 

I I 

I -3. I 

I I 

I I 

I I 

I I 

I 2 - I 

I .EC50 I 

I I 

.lO 1 * * 

1 10 CONCENTRATION 100 1000 

ESTIMATING EQUATION: LOG C = 0.7103 X LOG r +1.5014 
95% CONFIDENCE FACTOR: 1.43636 FOR EC50 
COEFFICIENT OF DETERMINATION: R12 = 0.99814 



MICROTOX DATA REPORT 
Basic Test 

FILE: 22048.K15 
TOLTEST SAMPLE: 20-475 

Test Time: 15 minutes Osmotic Adjustment:yes 

NUMBER IO/IT CONC CR/GAMMA % EFFECT 

Control 88.00/ 86.00 0.0 0.9773 # 
1 89.00/ 80.00 5.6000 0.087 # 8.0 
2 86.00/ 66.00 11.3000 0.273 # 21.5 
3 84.00/ 48.00 22.5000 0.710 # 41.5 
4 83.00/ 30.00 45.0000 1.704 # 63.0 

CR = Control RatioCORRECTION FACTOR = 0.9773 
# Used for calculations 

EC50 29.60 % (95% CONFIDENCE RANGE:24.82 TO 35.31) 

Signature TEST DATE: 
TIME: 
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I 
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I 
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I I 

/SLOPE = 1.4226 I 

4 - I 

- I 
,_ < 

I 

3 - I 

I 

I 
I 

2 I 

I 

.EC50 I 

1 I 

1 10 CONCENTRATION 100 1000 

ESTIMATING EQUATION: LOG C = 0.7006 x LOG ,- +1.4713 
95% CONFIDENCE FACTOR: 1.19273 FOR EC50 
COEFFICIENT OF DETERMINATION: R^2 = 0.99661 



MicrotoxOmni Test Report - 22044 

Date: 12i14i2000 02:39 PM 

Test Protocol: Basic Test 
Sample: 22044 
Toxicant: ELUTRIATE 
Reagent Lot no.: 
Test description: TOLTEST SAMPLE 22044 
Data File: Untitled Data File 

Plot of Gamma vs Concentration 

, 100 

Concentration 
! 85 A 15 

Plot of %Effect vs Concentration 

0 
0 

-25 

Concentration 
05 A 15 

5 Mins Data: 15 Mins Data: 
Sample Cone lo It Gamma % effect It Gamma %effect ABSx 
Control 0.000 94.00 68.00 0.7234 # 64.00 0.6809 # 

I 5.625 94.00 58.00 -0.0465 * -4.882% 53.00 -0.0179 * -1.830% 0.2450 
2 11.25 93.00 45.00 -0.0125 * -1.270% 41.00 0.0200 * 1.965% 0.5120 
3 22.50 92.00 31.00 0.0009 * 0.0916% 28.00 0.0429 * 4.120% 1.020 
4 45.00 99.00 19.00 0.0444 * 4.254% 18.00 0.0376 * 3.624% 2.000 

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

Satistical calculations could not be performed on the 5 Mins data. 
Recommend retesting at lower initial concentration or with additional dilutions. 
Honnesis detected. 
Lowest % effect: -4.S82% 

Satistical calculations could not be performed on the I5 Mins data. 
Recommend retesting at lower initial concentration or with additional dilutions. 
Hormesis detected. 
Lowest % effect: -1.830% 

There is no QA data available for this test, 

Signature: 



MicrotoxOmni Test Report - 22045 

Date: 12/14/2000 02:48 PM 

Test Protocol: Basic Test 
Sample: 22045 
Toxicant: ELUTRIATE 
Reagent Lot no.: 
Test description: TOLTEST SAMPLE 22045 
Data File: Untitled Data File 

Plot of Gamma vs Concentration Plot of %Effect vs Concentration 

5 Mins Data: 15 Mins Data: 
Sample Cone lo It Gamma % effect It Gamma %effect ABSx 
Control 0.000 91.00 63.00 0.6923 # 58.00 0.6374 # 

I 5.625 98.00 65.00 -0.1414 * -16.47% 59.00 -0.1292 * -14.83% 0.2310 
2 11.25 94.00 50.00 -0.1195 * -13.57% 46.00 -0.1189 * -13.49% 0.4800 
3 22.50 92.00 34.00 -0.0617 * -6.579% 31.00 -0.0526 * -5.553% 0.9080 
4 45.00 92.00 19.00 0,00X9* 0.8874% 18.00 -0.0195 * -1.991% 1.820 

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

Satistical calculations could not be performed on the 5 Mins data. 
Recommend retesting at lower initial concentration or with additional dilutions. 
Homxsis detected. 
Lowest % effect: -16.47% 

Satistical calculations could not be performed on the 15 Mins data. 
Recommend retesting at lower initial concentration or with additional dilutions. 
Hormesis detected. 
Lowest % effect: -14.83% 

There is no QA data available for this test, 

Signature: 



MICROTOX DATA REPORT 
Basic Test 

FILE: 22046.K5 
PST SAMPLE, 20-474 

Test Time: 5 minutes Osmotic Adjustment:yes 

NUMBER IO/IT CONC CR/GAMMA % EFFECT 

Control 91.00/ 65.00 0.0 0.7143 # 

1 104.00/ 79.00 5.6000 -0.060 * 
2 92.00/ 71.00 11.3000 -0.074 * 
3 92.00/ 72.00 22.5000 -0.087 * 
4 88.00/ 62.00 45.0000 0.014 * 

CR = Control Ratio CORRECTION FACTOR = 0.7143 
* Invalid data or controls 

EC50 IS GREATER THAN HIGHEST CONCENTRATION 

Signature TEST DATE: 
TIME: 



MICROTOX DATA REPORT 
Basic Test 

FILE: 22046.K15 
PST SAMPLE, 20-474 

Test Time: 15 minutes Osmotic Adjustment:yes 

NUMBER IO/IT CONC CR/GAMMA % EFFECT 

Control 91.00/ 61.00 0.0 0.6703 # 

1 104.00/ 75.00 5.6000 -0.070 * 
2 92.00/ 67.00 11.3000 -0.080 * 
3 92.00/ 69.00 22.5000 -0.106 * 
4 88.00/ 60.00 45.0000 -0.017 * 

CR = Control Ratio CORRECTION FACTOR = 0.6703 
* Invalid data or controls 

EC50 IS GREATER THAN HIGHEST CONCENTRATION 

Signature TEST DATE: 
TIME: 



MICROTOX DATA REPORT 
Basic Test 

FILE: 22047.K5 
TOLTEST SAMPLE: 20-475 

Test Time: 5 minutes Osmotic 
Adjustment:yes 

EFFECT% NUMBER IO/IT CONC . CR/GAMMA 

Control 94.00/ 94.00 0.0 1.0000 # 

1 92.00/103.00 5.6000 -0.107 * 
2 101.00/105.00 11.3000 -0.038 * 
3 91.00/ 85.00 22.5000 0.071 0.0 
4 88.00/ 63.00 45.0000 0.397 0.0 

CR = Control RatioCORRECTION FACTOR = 1.0000 
* Invalid data or controls 

EC50 IS GREATER THAN HIGHEST CONCENTRATION 

Signature TEST DATE: 
TIME: 



MICROTOX DATA REPORT 
Basic Test 

FILE: 22047.K15 
TOLTEST SAMPLE: 20-475 

Test Time: 15 minutes 
Adjustment:yes 

Osmotic 

EFFECT NUMBER IO/IT CONC CR/GAMMA% 
__-___-___ 

Control 94.00/ 90.00 0.0 0.9574 # 

1 92.00/ 96.00 5.6000 -0.082 * 
2 lOl.OO/ 98.00 11.3000 -0.013 * 
3 91.00/ 79.00 22.5000 0.103 0 
4 88.00/ 60.00 45.0000 0.404 0 

CR = Control RatioCORRECTION FACTOR = 0.9574 
* Invalid data or controls 

EC50 IS GREATER THAN HIGHEST CONCENTRATION 

.O 

.O 

Signature TEST DATE: 
TIME: 



MicrotoxOmni Test Report - 22048 

Date: 12/14/2000 02:52 PM 

Test Protocol: Basic Test 
Sample: 22048 
Toxicant: ELUTRIATE 
Reagent Lot no.: 
Test description: TOLTEST SAMPLE 
Data File: Untitled Data File 

Plot of Gamma vs Concentration 

0.01, 
10 1000 

Concentration 

Plot of %Effect YS Concentration 

Concentration 

5 Mins Data: 15 Mins Data: 
Sample Cone IO It Gamma % effect It Gamma % effect ABSx 
Control 0.000 88.00 88.00 1.000 # 86.00 0.9773 # 

1 5.625 89.00 85.00 -0.0775 * -8.407% 80.00 -0.0421 * -4.403% 0.1480 
2 11.25 86.00 70.00 -0.0365 * -3.789% 66.00 -0.0013 * -0.1339% 0.2900 
3 22.50 84.00 51.00 0.0308 * 2.995% 48.00 0.0704 # 6.578% 0.5850 
4 45.00 83.00 32.00 0.1376 12.10% 30.000.1859# 15.68% I.119 

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

Satistical calculations could not be performed on the 5 Mins data 
Recommend retesting sample at a higher initial concentration. 
Highest % effect: 12.10% 

Calculations on I5 Mins data: 
EC50 Concentratio”:l49.6% 
Calculated from two data points, therefore no confidence range given. 
Estimating Equation:LOG C =0.7140 x LOG G +2.175 
Slope: 1.401 
Correction Factor: 0.9773 

There is no QA data available for this test. 
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APPENDIX B 
 

Pathogen Testing Results, Pure Earth Environmental Lab, Inc. 



PURE” E-R-I-H ENUIRONMENTFIL L(1tim b INC, 

7184 North Park Drive 
Pennsauken, NJ 08110 
Phone: (856) 486-l 177 
FclXs (856) 486-0005 

. 

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

LRBORQTORY REPORT 

Job Number: 00113307 
Toltest, Inc. kcession No. : 333043 
1915 N. 12TH ST. Date Collected 11/13/00 
PO BOX 2186 Date Received: 11/14/00 

TOLEDO OH 43603-2186 

(419) 241-7175 

Toltest, Inc. 
NSWC CRQNE BIOFfXILI 
PCS-00 1 

FECFlL COLI/BIOSOLIDS 
FECfiL COLIFORM/GRRM SO&ID (2.73 MPN/q 
Method: 
40 CFR PRRT 503; 
18TH ED STFINDQRD METHODS 

9221E. 1, 9221 C 
nllowable Limits: 

(1000 MPN/g TOTFIL DRY . 
WEIGHT 

----------------------w-m 
TOTFlL SOLIDS % DRY WEIGHT 73.2 % 

Report Date/Time 12/05/00 10:02:41 



PURE * E-R-l-H ENUIRONMENTCIL LCIBMr INC, 

! 

7184 North Park Drive 
Pennsauken, NJ 08110 
Phone: (856) 486~1177 T. J. Passon JR., PH.D. 
FCIXI (856) 486-0095 LfWOmTf?RY DIRECTOR 

LRBORFITORY R E P.0 R T 

Toltest, Inc. 
1915 N. 12TH ST. 
PO BOX 2186 

Job Number: 00113307 
Recession No.: 333043 
Date Collected 11/'13/00 
Date Received: 11/14/88 

TOLEDO OH 43603-2186 Toltest, Inc. 
NSWC CRQNE BIOFRCILI 

(419) 241-7175 PCS-001 

SClLMONELLFI SP 
SnLMONELLF\ sp 
Method: 

(0.109 MPN/u 

40 CFR PRRT 503; 18TH ED 
STRNDfARD METHODS 9260D.l 
Rllowable Limits: 
CLQSS Q NOT TO EXCEED 
3 MPN/4u TOTRL DRY WEIGHT. 

Report Date/Time 12/05/00 10:03:20 



PURE. ECIRTH ENVIRONMENT-L LCIB, q INC, 

7184 North Park Drive 
Pennsauken, a NJ 06110 

\ Phone: ‘(856) +6-1177 T. J. .Passon JR., PH.D. 
FRX: (8!56) “‘%56--= LQBORClTORY DIRECTOR 

LRBORFITORY REPORT 

Job Number: 00113307 
Toltest, Inc. Recession No. : 333043 
1915 N. 12TH ST. Date Collected 11/13/00 
PO BOX 218.6 Date Received: 11/14/00 

TOLEDO OH 43603-2186 

(419) 241-7175 

Toltest, Inc. 
NSWC CRRNE BIOFWILI 
PCS-00 1 

TOT& SOLIDS 
TOTRL SOLID X DRY WEIGMT 73.2 % 

Report Date/Time 12/05/00 10:03:50 



PURE EFIRTH ENUIRONMENTFSL LFIB,g INC, 

7184 North Park Drive 
Pennrauken, NJ 08110 
Phone i (8%) 4864177 
FFlX: (8!!36) 486- 

T.-J. Parson JR. , PH. D. 
Lt’lBORc\TQRY DIRECTOR 

LCIBORtiTORY REPORT 

Job Nuuber: 00113307 
Toltest, Inc. Recession No. : 333044 
1915 N. 12TH ST. Date Collected 11/13/00 
PO BOX 2186 Date Received: 11/14/00 

TOLEDO OH 43603-2186 

(419) 241-7175 

Toltest, Inc. 
NSWC CRFINE BIOFFICILI 
PCS-002FD 

FECC\L COLI/BIOSOLIDS 
FECQL COLfFORM/GRnM SOLID (2.68 MPN/g 
Method: 
40 CFR PFlRT 503; 
18TH ED STFINDFIRD METHODS 

9221E. 1, 9221 C 
Allowable Limits: 

(1000 MPN/g TOTCIL DRY . 
WEIGHT 

------------------------- 
TOTFIL SOLIDS X DRY WEIGHT 74.5 x 

Report Date/Time 12/05/00 10:04:24 

-. 



PURE. E-RTH ENUXRONMENTFIL L#=bBmw XNC, 

7184 North Park Drive 
Pennsauken, NJ 08110 
Phone: (8%) .486+1177 
FClXr (8S6) 486-0005 

f. J. Parson JR., PH.D. 
LcIBoRclTORY DIRECTOR 

LfiBORfATORY R E P,O R T 

Job Number: 00113307 
Toltest, Inc. Recession No. : 333044 
1915 N. 12TH ST. Date Collected 11/13/00 
PO BOX 2186 Date Received: 11/14/88 

TOLEDO OH 43603-2186 

(419) 241-7175 

Toltest, Inc. 
NSWC CRCINE BIOFWILI 
PCS-002FD 

SfU’lONEUA SP 
SCILMONELLFl sp 
Method: 

(0.107 MPN/g 

40 CFR PFlRT 503; 18TH ED 
STCJNDF\RD METHODS 9260D.l 
CIllowable Limits: 
CLRSS fA NOT TO EXCEED 
3 MPN/4g TOTf9L DRY WEIGHT. 

Report Date/Time 12/05/00 10:04:56 

. 

i 

\ 
i 



PURE EFIRTH ENVIRONMENT-L LFIEL1 INC.. 

f“ 

. 

7184 North Park Drive Pager 6 of: 15 
Pmnsauken, NJ 88110 

,I 

Phone: (856) 4864177 T., J: -:Passon JR. , PH. D. 
F&IX: (8S6) 486-@@= Lc\BoWTORY DIRECTOR 

LFIBORClTORY REPORT 

Toltest, Inc. 
1915 N. 12TH ST. 
PO BOX 2186 

Job Number: 00113307 
Flccession No. : 333044 
Date Collected: 11113100 
Date Receivedo 11/14/w 

TOLEDO OH 43603-2186 

(419) 241-7175 

Toltest, Inc. 
NSWC CRFINE BIOFCICILI 
PCS-002FD 

TOT& SOLIDS 
TOTRL SOLID X DRY WEIGHT 74.5 x 



PURE E-R-I-H ENUIRONMENTFIL LFIB,, INC- 

7184 North Park Drive Page: 7 of: 1s 
Pennsauken, NJ 88118 
Ptioner (8!56) ,48kll77 ?. 3. Passon JR., PH.D. 
FClXs (8S6) 48&8885 LbdOl?QTORV DIRECTOR r 

LFIBORQTORY ,REPORT 

Job Number: 00113307 
Toltest, Inc. &cession No.: 333045 
1915 N. 12TH ST. Date Collected: 11/13/00 
PO BOX 2186 Date Received: 11/14/m 

TOLEDO OH 43603-2186 

(419) 241-7175 

Toltest, Inc. 
NSWC CRQNE BIOFXILI 
PCS-003 

FECCU. COLI/BIOSOLIDS 
FECF\L COLIFORM/GRRM SOLID 806 MPN/g 

Method: 
40 CFR PRRT 503; 
18TH ED STClNDFIRD METHODS 
9221E.1, 9221 C 

Allowable Limits: 
(1000 MPN/g TOTF\L DRY 
WEIGHT 

--------------_---------- 
‘TOTFIL SOLIDS X DRY WEIGHT 62 

c 



PURE EFIRTH ENUIRONMENTFIL L#=W%mr XNC, 

7184 North Park Drive 
Pennsauken, NJ 88110 
Phones '(8ZMy '4b!Skl177 
FclX8 (8%) 48(r;8885 

Page: 8 of': 1s 

T. J. Passon JR.; PH.D. 
L0BORcITORY DIRECTOR 

LfiBOR&ITORY REPORT 

Toltest, Inc. 
1915 N. 12TH ST. 
PO BOX 2186 

Job Number: 00113307 
Recession No. : 333045 
Date Collected: 11/13iSS 
Date Received: 11/14/00 

TOLEDO OH 43603-2186 

(419) 241-7175 

Tolt est, Inc. 
NSWC CRRNE BIOFFICILI 
PCS-003 

S~MoNELLF1 SP 
SaLMONELLCI s p 
Method: 
40 CFR PFIRT 503; 18TH ED 
STFINDFlRD METHODS 9260D.l 

(0.129 MPN/g 

Flllowable Limits: 
- CLFlSS FI NOT TO EXCEED 

3 MPN/4g TOTFIL DRY WEIGHT 



PURE EFIRTH ENVIRONMENT-L L-B-* INC, 
. 

7184 North Pa& Drive Page: 9 of: 1s 
Pennsaukm, NJ ,084 10 
Phone: (856) 486-1177 +..I. Passon JR., PH.D. 
FClXr W!%)W96-==5 LCIBORCTORY DIRECTOR / 

LQBORFITORY REPORT 

Toltest, Inc. 
1915 N. 12TH ST. 
PO BOX 2186 

TOLEDO OH 43603-2186 

(419) 241-7175 

Job Number: 00113307 
Flccersion No.: 333045 
Date Collected: 11/13/00 
Date Received: 11/14/m 

Toltest, Inc. 
NSWC CRFlNE BIOFFlCILI 
PCS-003 

TOTFU, SOLIDS 
TOTFlL SOLID X DRY WEIGHT 62.0 x 



PURE EFIRTH ENUXRONMENTFIL LGQB,, XNC, 
. 

7184 North Park Drive Page: 10 of: 1s 
P8nnsruken, NJ 08110 

i; Phmr (856) 488-1177 Tm J. Passon JR., PH.D. 
: (8%) 486~88Bb ~RclTORY DIRECTOR 

LFlBORFITORY REPORT 

Toltest, Inc. 
1915 N. 12TH ST. 
PO BOX 2186 

Job Number: 00113307 
&cession No.: 333046 
Date Collected: 11/13/00 
Date Received: 11/14/m 

TOLEDO OH 43603-2186 

(419) 241-7175 

Toltest, Inc. 
NSWC CRCINE BIOFRCILI 
PCS-004 

FECW COLI/BIOSOLIDS 
FECFIL COLIFORM/GRRM SOLID 371 MPN/g 

Method: 
40 CFR PQRT 503; 
18TH ED STRNDRRD METHODS . 

9221E. 1, 9221 C 
Allowable Limits: 

(1000 MPN/g TOTFIL DRY 
WEIGHT 

------------------------- 
TOTFIL SOLIDS % DRY WEIGHT 64.7 % 

. 

La’..*?, . - . . . r ;; .‘.._. --. 2. .:<, _ -...3,- 

--. 



4 
PURE EFIRTH ENVIRONMENTFIL LF1B,, INC, 

. 
7184 North Park Drive Page: 11 of: 1s 

Pennsauken, NJ 08110 

j 
Phone:. t-1 ,+86-1177 T. J.’ PkFson JR., PH.D. 
F&IX: (856) 486-0005 l+BOMTORY DIRECTOR r 

! 

LRBORRTORY REPORT 

Toltest, Inc. 
1915 N. 12TH ST. 
PO BOX 2186 

Job Number: 00113307 . 
Recession No. : 333046 
Date Collected: 11/13/00 
Date Receivedr 11/14/m .. 

TOLEDO OH 43603-2186 

(419) 241-7175 

Toltest, Inc. 
NSWC CRQNE BIOFQCILI 
PCS-004 

s-SP 
SOLMONELLR sp (0.124 MPN/Q 
Method: 
40 CFR PF\RT 503; 18TH ED 
STRNDFIRD METHODS 9260D.l 

Allowable Limits: 
CLFlSS FI NOT TO EXCEED 
3 MPN/'%Q TOTFIL DRY WEIGHT 

i 



PURE E-R-i-H ENUXRONMENTFlL LFJELw INC- 

,' 

. 
7184 North P&k Drive Page: 12 09: 1s 

Pennsauken, NJ 08110 
hone t (85(i) T '*1X77 T. J. Passon JR., PH.D. 
FCIX: (8!56) ‘486B Lc\BoRcITORY DIRECTOR 

’ LF\BORF1TORY R E P.0 R T 

Toltest, Inc. 
1915 N. 12TH ST. 
PO BOX 2186 

Job Numberg 00113307 
Clccession No. : 333046 
Date Collected: llil3/00 
Date Received: 11/14/m 

TOLEDO OH 43603-2186 

(419) 241-7175 

Toltest, Inc. 
NSWC CRFINE BIOFFlCILI 
PCS-004 

TOTCIL SOLIDS 
TOTFlL SOLID % DRY WEIGHT 64.7 % 

C 
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Pennsauken, NJ 08110 

“\ Phone: WS8).488-1177 T.J.w6ass6n JR., PH.D. /. 
FRX: (858) 488-8885 .LfWlRRT~RY DIRECTOR 

LFlBORClTORY R E P,O R T 

Toltest, Inc. 
1915 N. 12TH ST. 
PO BOX 2186 

Job Number: 00113307 
Accession No. : 333047 
Date Collected: 11/13/00 
Date Received: 11/14/m 

TOLEDO OH 43603-2186 

(413) 241-7175 

Toltest, Inc. 
NSWC CRFINE BIOFfXILI 
PCS-005 

FECQL COLI/BIOSOLIDS 
FECFlL COLIFORM/GRnM SOLID 19 MPN/g 

Method: 
40 CFR PF\RT 503; 
18TH ED STRNDFIRD METHODS . 
922lE.1, 9221 C 

Flllowable Limits: 
(1000 MPN/g TOTFIL DRY 
WEIGHT 

------------------------- 
TOTFlL SOLIDS X DRY WEIGHT 68.1 x 

. 



PURE E-R-l-H ENUXRONMENTFIL LFIBm* XNC, ~ 
s . 

7184 North Park Drive Pager 14 ofr 15 
Pmnsauken, NJ 08110 
Phone: UKS) 486-1177 T. J. Pooson JR., PiD. 
FFIX: (856) 486-00@5 L~~B~RFIToRV DIRECTOR 

LRBORRTORY R E P,O R T 

Toltest, Inc. 
1915 N. 12TH ST. 
PO BOX 2186 

Job Number: 00113307 
Clccession No.: 333047 
Date Collected: 11113/00 
Date Received: 11/14/m 

TOLEDO OH 43603-2186 

(419) 241-7175 

Toltest, Inc. 
NSWC CRFINE BIOFRCILI 
PCS-005 

S~MONELLCI SP 
SCILMONELLF\ sp 
Method: 
40 CFR PQRT 503; 18TH ED 
STfJNDQRD METHODS 9260D.l 

(0.117 MPNIg 

FIllowable Limits: 
CLRSS R NOT TO EXCEED - 
3 MPN/4g TOTFlL DRY WEIGHT 

c 



PURE ERR-B-H ENUXRONMENTFI~ LG9B, -.. XNC, 
. . 

7184 North Park Drive P4e: 1s . ofr 15 
Pennsruken, NJ 08110 

‘\ 
Phone: (856) ,,486-1177 1. J., ibsqo- Jlii; PH.D. 
FRX: <8!36) 486-000S LR8O~~Oi?~ Df i&CTOR / 

LClBORFlTORY. REPORT 

Job Number: 00113307 
Toltest, Inc. kcession No. : 333047 
1915 N. 12TH ST. Date Collected: 11/13/00 
PO BOX 2186 Date Received: 11/14/88 

TOLEDO OH 43603-2186 

(419) 241-7175 

Toltest, Inc. 
NSWC CRFlNE BIOFRCILI 
PCS-005 

TOTQL SOLIDS 
TOTRL SOLID % DRY WEIGHT 68. 1 % 

c 

Report Date/Time 11/30/00 13:38:50 



Chain of Cust Record 
43603-2186; Voice (419) 241-71. .-ax (419) 321-6259 

Ship Td Address: ATIN RECEIVING LAB, 1810 N. 12th St., Toledo, OH 43624-1304; Voice (419) 241-7175, Fax (419) 241- 808 
“m-----r- l-l n I---... L ” a:rLA...-I. l-l Ad.,, 31886 raze 

Matrii 

6 

8 

Date / Tie LAB USE ONLY 
q inperson Obycourier 

Cl infield Oinlab ON/A 
Date / Tiie -OC 

Did samples arrive intact and sealed? Dyes On0 Or]S/A 
Were proper containers used? Oyes On0 

Date / Tie Received By: Date / Tie Was container labeled properly for contents? q yes On0 

Were samples packaged properly for type of material? 0 yes 0 no 
Was shipping label completed properly per regulations? 

(49 CFR 170, etc.) Oyes On0 

Date / Tie Received By: Date / ‘lime 
3 

I I 

Comments: 

.  .  .  .l .  .  C I  .  .  .  .  .  .  .  .  ,  .  .  .  .  .  .  .  .  .  
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APPENDIX C 
 

Letter From Aqua Survey Inc.’s Laboratory Manager 



MAY-01-2001 TUE 0934 AM FROM:AQUA SURVEY INC FAX:9087889165 PAGE 1 

May 1,200l 

Mr. Petsr Chevalier 
Tolteat, Inc. 

RB; NSWC Crane BiofMIity(Job # 20-475) 

Dear Mr. ‘.%valierz 

This letter is a reuponse to ~omo deviations found in the teat rapoat to the above ref4xence. Tlie following is 
a bit of those cleviation$: 

1) Acclimation procedure for bartbwoxm toxicity teat 
2) Temperam probe setting for 4arthworm test 
3) l3qdicams in rderenca toxicity tat fix earthworms. 
4) lmriatc procsdurc for microtox tent. 

Yn nrponse to the acclimation of the earthworma, Aqua Survey Inc.(ASI) had ordered orgsninna from a 
culture frcility and found out organisms bad never been shipped. ASI, knowing the ‘sampling wns 
underway quickly ordered extbwonna from another culture fkility. 
tdimatioa afbr the situation was controlled. 

We were ab1e to get one day of 
Having been involved with ~cveral sarthworm projecta in 

tht past few years, I balkve the organisms were healthy. There wbt6 no &ad worms on asrival or upon test 
initiation, they 4xlaibitcd good coloration and they w4r4 fully clitellata adults. These organisms also arrived 
at teat temperatur4(20.5 degr44s C) and the rbsults of the Standard Refkr4~ Toxican@RT) tbst fell within 
our control chart. With these faota in mind and good control eunkl this deviation should not effect th4 
r4sults oftbo to&.. 

In response to the tsmperature probe not being setup upon initiation of the test, AS1 personnel simply 
forgot to initiate one until a couple of day: later wh4n they realized there was not on4 th4re. Again with the 
reaulee of good control survival I be&v4 the temperattu4s at the begi6ng of the teat w4r4 not 
extraordinary and would have changed the results of the test, 

The replicato, for the barthworm Standard Reference Toxicant (SRT) test were auppoa4d to be three. ASI 
ran two replimos and it waj an oversight of the SOP/Protocol. ASI bps nm the la& six SRT’s(1998-2000) 
prior ta this one with two replicates and the control chart indicates that this recent test has f&n withiu our 
limits. Since this control chart has been in plac4 for a few yean, this is a good atgumbnt for a 
representative SRT. This deviation should not effect the r4sulta of this t4st report. 

The elutriam SOP that was sent to Tokt ia the wrong SOP. That SOP describes a prooxlure for sediment. 
The procedure AS1 used was foa soil and can be found in our flOP/SED/202. This procedur4 rsfffences 
EPA’m Protoc~la for Short TermToxlcity Scre4rpinll of Hazardous Wnste Sites EPA/600/3-881029. This 
SOP can be fbmished upon request. The history b&ind tbia devi&ti stems fkomback in 1998 with prior 
tedtsbeingnm. Thesameta~pproced~swererunb~thanpswasd~thirrouad. Afkrthetestwere 
colIlpl4ted in 1998 there wan a roqucat for our standard operating Proe&r4s(SOP’n). Th4se were 
submitted and some &mges wer4 made and approved by ths xquldm@PA). At tbst time we had rent 
th4 SOP for th4 64diment elutriate procedure. Wa n4ver picked up the mistake that we sent the wrong SOP 
andwoalaodidnot8etflaggedfixittbatwedidnotfollowourSOP. Xtwaaonlyuntlltbisrecentteatthat 
an issue was made about not Mowing the SOP. We follow4d the SOP/SED/202 fix aoil as wa did back in 
1998. 

If you have any quations, please Abel &ce to call m6 at (908) 788-8700. 

Laboratrny Manager 
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APPENDIX D 
 

Aqua Survey Inc.’s SOP/SEP/202 



2001~MR-21 14:10 FROU-Tolloct, Inc. l-461 P.O02/006 F-142 
c 

STANDARD OPERATIFW PROCiDURE SOPfSEb/2(n 

STATIC NON-RENEWAL TE$T FQR DEIERMMN 
WASTES AND SOIL AND SOLID WASTE 

G A- ~SEITY Ol? AQUWIJS 

l-TaREsTRIAI,- 
-TES ‘NJ THE -IdINGS OF 

-The objective of this procedure is to deter&e the aoute toxicity of aqueous wastes and soil ad solid 
w&e elutriates to the seedlings of tenxstrial plants. 

-For purpoqes of uniformity and practicality, this procexke is designed for use with the seeds of the 
specilic domestic cultivat, “Buttercrunch”, of the commo11 lettuce, I;acncca saliva, but may be applied with 
equal effect to the seeds other species, both domestic and wild. : 

MATERIALS 

1. 
3 

Untreated seeds, of a single lot of the year, of Imcncca smirk var “Buttercrunch” 
v. Wii mesh screens: _= l/f% x l/28+1 

- M-ii x l/30-in 
. M-in x l/32-in 
l l/6-in x l/3-in b 

3. 

54: . *: 

6. 
7. 
8. 
9. 
IO. 

. 11. 
12. 
13. 
14. 

Triple-beam balance 
500-mL HDPE screw-cap bottles 
1-L screw-cap centrifuge bottles 
250-n& borosilicate glass beakers 
50mL, lo-mL and 2!5-mL disposable syringes 
Whatman@ grade 3, g-cm (lOO-mm qualitative cellulose) filter paper 
IOO-mm x H-mm plastic peti dishes with covers 
Forceps 
incubation chamber 
Thermometer 
pH meter 
Metric ruler 

1. Preparation 

1.3 Carefully inspect the lot of seeds and re&ve any tmsh, empty seed hulls and dama@ 
seeds. Ode the seeds by size as follows: 

‘4 

2 



2001-M4R-21 14:li 
. . 

FROKtoITlot, Inc. T-461 P.O03/005 F-142 

$“MFfDARD OPERATING PROCEDWRE SOPmDno2 

a 

.  

1.4 
. 

1.5 

1.6 

1.7 

1.8 

1.9 

1.10 

1.3.2 Pous the se&s onto the top screeu and gently agitate the set of screem mt,il a & 
has been completely distributed according to size, rerr&ing on one of the screens 
OI hying passed through to the bottom pan. 

1.3.3 Collect for testing that size class containing the greatest quantity of seed. 

store the remaixin g seed fractions, in packets accorcliig to size, in airtight, waterproof 
containers at 4’ C. 

Calibrate the triple-beam balance as per SOPIINSAlOO. 

Determine the moistu? fraction (MF) of the test sample as per SOP/GEN/OIO. 

Prepare the sample elutriate as follows: 

1.7.1 From the moisture fraction (MF) determination, calculate the total wet weight of 
sample equivalent to 50 g dry weight: 

9 Wet Wt Equivaknt (g) = [50 g dry sampIe] -I- w x 50 g dry sample] 

1.7.2 Using the triple-beam balance, weigh the wet weight equivalent of 50 g dry weight 
of test sample into a 500-n& HDPE bottle. 

1.7.3 Calculate the volume of deionized water to add to the sample: 

l Volume Water @IL) = [500 mL] - &fF x 50 g dry sample] 

1.7.4 Measure the volume of deionized water squired into the 500-u& bottle. 

Agitate the hydrated sample for 48 hours at 20 f 2' C in total darkness. Secure the bottle 
to a mechanical end-over-end shaker and set to mix. Alternatively, if an end-over-end. 
shakex is not available, secure the battle to the meclumical shaker and S# to agitate 
vigorously. Remove the bottle from the shaker twice daily during the 48-h period and ’ 
thoroughly mix manually, end-over-d, for several minutfs to ensure adquate interaction 
of the water with the sample. 

AAcr agitation is complete, pour the suspensiox into a centrifkge bottle and ccntrif@e at 
4200 rpm for 13 min. carefully decant the elutriate fraction into a 250-mL beaker. 

Calibrate the thermometer (SOPANSAXI2) and pH meter (SOPIINSlO@Q 

3 
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STANDARD OPERATINCI PROCEDURE ~OPJSEDJ202 

STATIC NON-RENEW& TEST FOR DW G ACUTR TO=ClTY OF AQmIJS 
WASTES AM) SOIL AND SOLID WASTE ELUTRIA’l!ES TO THE: SEJZDIJNGS OF 
-TRzAILpJLGNTs 

The objective of this procedure is to determine the acute totitity of aqueous wastes and soil and solid 
w&e elutriates to the seedlings of terrestrial plants. 

-For purpoges of uniformity and practical@, this procedure is designed for use with the seeds of the 
sptxific domestic cultivat, “Buttercnmch” , of the common lettuce, Ltactuca satha, but may be applied with 
equal effect to the seeds other species, both domestic and wild. 

MATEIUALS 

1. 
3 -... 

3. 

;I. *:. 
6. 
7. 
8. 
9. 
10. 

’ 11. 
12. 
13. 
14. 

Untreated seeds, of a single lot of the year, of Lacncca miva vu “l3uttercrunch” 
Wire mesh screens: _ - l/6&1 x l/28& 

. l/6-in x l/30-in 

. M-in x l/32& 
l l/6-in x l/3-in 

Triple-beam balance 
500-mL HDPE screw-cap bottles 
1-L screwcap ceutrifuge bottles 
250~mL borosilicate glass beakers 
5-mL, IO-mL and 250mL disposable syringes 
whatman* grade 3, g-cm (loo-mm qualitative cellulose) filter paper 
loo-mm x U-mm plastic petri dishes with covers 
Forceps 
incubation chamber 
Thermometer 
pH meter 
Metric ruler 

PROCEYXIRE 

1. Preparation 

1.3 Carefully inspect the lot of seeds and n&we any txash. empty seed hulls and damaged 
seeds. Grade the seeds by size as follows: 

2 



200l*R21 14:ll FRoitToITeEt# Inc. T-467 P.O03/006 F-142 

STANDARD OPlERATzNG PROCEDURE soPmDt2o2 
‘\ / 

1.3.2 Pouttheseedsontothe~screenandgentlya~~~thesetof~untilanseed 
has been completely distributed according to size, mmaining on one of the screens 
or h@ng pawxl through to the bottom pan. 

1.3.3 * Collect for testing that size class containing the greatest quantity of seed. 

1.4 Store the remajnin g seed fractions, in pacbts accord& to size, in airtight, waterproof 
. , containers at 4’ C. 

1.5 Calibrate the triple-beam balance as per SOP/TNSAlOO. 

1.6 Determine the moistme fraction (Ml?‘) of the test sample as per SOP/GEN/OlO. 

1.7 Prepare the sample elutite as follows: 

1.7.1 From the moisture fraction (L&IF) determination, calculate the total wet weight of 
sample equivalent to 50 g dry weight: 

/ 
* Wet Wt Equivalent (g) = [SO g dry sampIe] -I- w x 50 g dry sampk] 

1.7.2 Using the triple-beam balance, weigh the wet weight equivalent of 50 g dry weight 
of test sample into a 500-m.L HDPE bottle. 

1.7.3 CalcuIate the volume of deionized water to add to the sample: 

l Volume Water (mL) = [500 mL] - F?[F x 50 g dry sample] 

1.7.4 Measure the volume of deionized water rquirexl into the 500-n& bottle. 

1.8 Agitate the hydrated sampIe for 48 hours at 20 f 2’ C in total darkness. Secure the bottle 
to a mechanical end-over-end shaker and set to mix. AItemativeJy, if an edd+wer-end * 
shaker is not available, secure the bottle to the me&anical shaker and set to agitate 
vigorously. Remove the bottle from the shaker twice daily during the 48-h period and ’ 
thoroughly mix manually, end-over-end, for several minutes to ensure adequate interaction 
of the water with the sample. 

1.9 After agitatloa is complete, pour the suspension into a centrifuge bottle and centrifuge at 
4200 rpm for 13 min. Ckefully decant the elutriate fraction into a 250-mL beaker. 

/ 1.10 Calbate the thermometer (SOP/INS/OO2) and pH meter (SOP/lNSAlO4). 

3 
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STANDARD OPERATING PROCEDURE SOP/sED/202 

1.11 Adjust the elutriate temperature to 24 f 2* C. 

1.12 Using disposable syringes, prepare the elutdate dilutions by volume, using d&on&d water, 
to result in 70 II& of each of a geomtric series of sampIe concentrations (i.e., 6.25, 12.5, 
25,50 and 100 percent eJmiate plus a deiobed water control). 

1.13 Monitor a&l record the pH, aklinity and hardness for each test dilution and the control. 
a 1.14 Prepare and label three replicate p&i dishes with covers for each test treatment *and the 

control, 

1.k Placeash& of Whatman No. 3 ftlter paper in each replicate petri dish. Working from 
the control to the highest commation, and using a 5-mL disposable syringe, dispense 4 
mL of test solution to each replicate so as to thoroughly wet the entire filter paper. 

2. Test lnitiatio~~ 

2.1 Choostz 5 seeds at random from the test lot and place them in one replicate petri dish, 
spacing the seeds equally in a circle on the filter paper, equidistant from the edge to the 
center. &peat for each replicate. 

2.2 Place a petri dish cover over each replicate and randomly distribute the replicat= at &dom 
in the incubation chamber. 

3. Monitoring and Maincenauce 

3.1 Incubate the test repkates at 24 1 2’ C in total darlcncss for 120 hours. 

3.2 Monitor and record the temperature of the incubation chamber at test initiation and at each 
24-h intend thtmaftex. 

4. Test Termination 

4.1 The test is terminated at 120 f 0,s hours for Lacmca wiva; exposure time will my if * 
other species are used. 

4.2 Remove the petri dishes from the incubation chamber. 

4.3 Working with one replicate at a time, determine and record the number of gemdted ad 
ungerminated seeds. 

4 
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STANDARD ~PElRAnNG PROCEbURE 

4.4 DeWmin8 the root lengih fm each rep-, 

SOPmJN2~ 
r 

-RtwnrctheseedshmthcfiIterpapesmaclcanworksurEaceand measureandrecord 
the!ro+l?ngth,tothefI~millimntar,fareachgerminattdsced. 

l -b are made f&n the transition point behmen the hypocotyl and the primary 
rDottotheapexofthemt. 

./ 

l At the transition point, the axis may edibit a tight milling, a slight crook, or a 
noticeable change in size. 

. 
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APPENDIX E 
 

Field Change Request FS-032 
 



I Crane Naval Surface Warfare Center EJOC Contract N622467-96-D-0052 

! 
TolTest, Inc. 

FIELD CLARIFICATION REQUEST (FCR) 

Delivery Order No.: Subcontract No.: 
FC03 N/A 

SOP for Elutriate Preparation for Microtox Testing 
Reference Documents: 
Quality Assurance Project Plan for Full-Scale Operations Soils Bioremediation Facility, March 1998 Rev. 2 

FCR No.: 
FC03-FCR-FS032 Rev. 0 

Page 1 of 1 

Problem / Change Description: 
The approved standard operating procedure SOPfPRPlOO5, found on page A-3d of Appendix G to the Biofacility QAPP, is not the 
appropriate SOP for preparation of elutriate used in toxicity testing. This SOP describes a procedure used on sediment samples, not 
soil samples. Although this is the approved SOP, the contract laboratory performing toxicity analysis used the more appropriate SOP, 
SOP/SED/202 (attached), in previous toxicity sampling events. 

Organization: Date: 
TolTest, Inc. 5/l 8/2001 

Resolution: 
kplace SOP/PRP/OOS with SOPISEDROZ. The applicable sections of SOP&ED/202 for preparation of the elutriate are 1.7, 1.8, and 
1.9. The remaining sections of this SOP are not applicable. 

Date: Approval 
by 

ROICWNTFt 
or RPM 

Date: Approval by 

2f-/ F--U/ EPD 

ECOTR: 
n - 

Signature I 

Christine Freeman 

Date 
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