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Fort Environmental Laboratories, Inc. 
Environmental Laboratory Services/Consulting 

Quality Assurance Statement 
 

The overall objectives of the Quality Assurance Unit (QAU) are to ensure that all 
laboratory procedures performed at Fort Environmental Laboratories, Inc. (FEL) meet the 
highest standards set forth in the FEL Quality Management Program (QMP).  Specifically, the 
goals of the QAU are to ensure the accuracy and precision of laboratory operations, reports, and 
written work projects generated by FEL.  These objectives are achieved through routine technical 
systems audits (TSAs) of personnel training records, equipment records, standard operating 
procedures, study protocols, and study implementation; audits of data quality (ADQs) of 
generated data; and audits of project reports. 
 

Documents, data, and the final report generated by FEL for Work Assignment (WA) 3-
11, Amphibian Metamorphosis Assay Demonstration Study, have been reviewed by our QAU 
and meet the criteria set forth in USEPA’s Endocrine Disruptor Screening Program (EDSP) 
QMP and the following study specific guidance documents: Quality Assurance Project Plan 
(QAPP), Study Plan, and Study Protocol.  Although it was not requested that this study meet the 
requirements of Good Laboratory Practice (GLP) (40 CFR Part 160, July 1, 1999), the study was 
conducted in accordance with the principles set forth in the GLP regulations.  QA documentation 
for this study, including; QAU inspection schedule, TSAs, ADQs, and the study completion 
form, are on file at FEL. 
 
 
 
 
 
Robert Rogers    Date Signed:________________ 
Quality Assurance Manager 
 
 
 
 
 
Douglas J. Fort   Date Signed:________________ 
 
Study Director 
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WA 3-11 Study Plan / Protocol with Amendments 

























































Study Guidance Documents: 
WA 3-11 QAPP with Amendments 































































































Study Guidance Documents: 
WA 5-8 Study Plan 



















Study Guidance Documents: 
WA 5-8 QAPP 







































Study Guidance Documents: 
Teleconference Records 



1414 South Sangre Road 
Stillwater, OK 74074-1899 
T—405-624-6771 
F—405-377-3388 
djfort@fortlabs.com 

Fort Environmental 
Laboratories, Inc. 

Memo 
To: Dr. Dave Houchens; Manager, Endocrine Disruptor Program  

From: Douglas J. Fort, PI 

CC: Les Touart, WAM, USEPA; Michael Blanton, WAM, Battelle; Sig Degitz and Joe Tietge, 
ORD/MED 

Date: 4/21/2005 

Re: Conference Call Notes 

Parties Involved: 

D.J. Fort and J.H. Thomas, FEL; J. Tietge and S. Degitz, USEPA ORD/MED 

Date & Time: 

Thursday, February 5, 2004 at 1030 CST 

Outline and Discussion: 

1. Updated status of Demonstration Study, WA 3-11 

a. DJF indicated that a start date of 2/4/2004 was established with PTU tentatively scheduled to 
start during the week of 2/9.   The QAPP is officially signed and in place.  The system is 
calibrated and ready for the study (see comment regarding proposed change in flow rate used 
by the flow diluter system).  

2. Reviewed Protocol  

a. DJF briefly outlined the protocol to facilitate discussion.  DJF also described the flow of work 
between the Battelle Chemical Repository and FEL regarding sample chemistry analysis, 
distribution of the test substances, and the initiation of testing at FEL.   

3. Test Materials 

a. Stock Preparation (PTU) 

i. SD indicated that PTU should be prepared using water diluent (water) and top stirring 
to increase wetability. 

ii. DJF indicated that the protocol for preparing T4 stock was described in detail in the 
Study Plan. 
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iii. SD/JT suggested that stock preparation for the other materials could be provided by 
them (dexamethasone) or the Chemical Repository (Battelle)  

b. Range Finding Experiments 

i. DJF-SD indicated that range testing would run up to the limit of water solubility in a log 
set of five concentrations.  Range finding will be needed for phenobarbital and PCN. 

c. Chemical Measurement 

i. DF described the problems encountered by the Chemical Repository related by 
Michael Cobb regarding analysis of T4.  Essentially, the methodologies used were not 
sensitive to measure the lower range of the proposed test concentration series.  SD 
indicated that they typically measure the two greatest concentrations (not less than 
1µg/L) and use the proportional dilution to determine the remaining test concentrations.  
SD and JT further indicated that the approach will only work if the system is properly 
calibrated.  

4. Lighting and Feeding Regime  

a. JT asked SD and JT about the units used to measure light intensity.  FEL measures light 
intensity in lux (lumens/sq m), whereas EPA guidance suggests lumens in the Study Plan.  It 
was suggested that the light intensity be measured consistent with normally performed at FEL 
and any unit conversions be performed following the study.  We discussed the fact that both 
USEPA ORD/MED and FEL use a mini-Benoit flow through diluter system which minimizes 
differences in the exposure system.   

5. Staging 

a. SD and JT suggested that a peer-reviewed approach to determining stage in which the 
technical staff concurrently reviews and agrees upon stage designation (consensus stage) prior 
to specimen selection be used.  The use of computer imaging to assist in this process was 
recommended.  DJF indicated that this was s standard practice for FEL.  

6. Flow Rates 

a. SD and JT suggested that the flow rate in the diluter system be reduced from 50 mL./min. as 
indicated in the Study Plan, protocol, and QAPP to 25 mL/min.  The flow rate for the cultures 
should be maintained at 50 mL/min. since the rate of organism growth was consistent with that 
routinely observed at ORD/MED.  This will require re-calibration of the diluter system.  An 
amendment to the Study Protocol/QAPP will be required.  
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1414 South Sangre Road 
Stillwater, OK 74074-1899 
T—405-624-6771 
F—405-377-3388 
djfort@fortlabs.com 

Fort Environmental 
Laboratories, Inc. 

Memo 
To: Dr. Dave Houchens; Program Manager, Endocrine Disruptor Program  

From: Douglas J. Fort, PI 

CC: Les Touart, WAM, USEPA; Michael Blanton, WAL, Battelle;  

Date: 4/21/2005 

Re: Conference Call Notes 

Parties Involved: 

D.J. Fort, FEL; D. Houchens and M. Blanton, Battelle; L. Touart, USEPA 

 Date & Time: 

Thursday, February 5, 2004 at 1300 CST 

Outline and Discussion: 

1. Updated status of Demonstration Study, WA 3-11 

a. DJF indicated that a start date of 2/4/2004 was established with PTU tentatively scheduled to 
start during the week of 2/9.   The QAPP is officially signed and in place.  The system is 
calibrated and ready for the study (see comment regarding proposed change in flow rate used 
by the flow diluter system).  

2. Reviewed Protocol  

a. DJF briefly outlined the protocol to facilitate discussion.  DJF also described the follow of work 
between the Battelle Chemical Repository and FEL regarding sample chemistry analysis, 
distribution of the test substances, and the initiation of testing at FEL.  Additional range-finding 
tests with phenobarbital and PCN will need to be performed.  ORD/MED will provide 
information regarding test concentrations for dexamethasone.      

3. Change in Diluter System Flow Rates 

a. In the earlier conference call, ORD/MED suggested that the flow rate in the diluter system be 
reduced from 50 mL./min. as indicated in the Study Plan, protocol, and QAPP to 25 mL/min.  
The flow rate for the cultures should be maintained at 50 mL/min. since the rate of organism 
growth was consistent with that routinely observed at ORD/MED.  This will require re-
calibration of the diluter system.  An amendment/deviation to the Study Protocol/QAPP will be 
required.  

4. Discussed the use of Quick Response action to accommodate additional cost associated with 
range-finding studies and recalibration of diluter. 
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Fort Environmental Laboratories, Inc. 
Environmental Laboratory Services/Consulting 

 
Re:  Summary of Teleconference Meeting on July 22, 2004. 
 
Teleconference Attendees: 

D. Fort, FEL 
S. Degitz, U.S. EPA-Duluth 
J. Tietge, U.S. EPA-Duluth 
L. Touart, U.S. EPA 
M. Blanton, Battelle 

 
 
Topics:  WA 3-11 

1. Phenobarbital Test Conditions 
2. PCN Solubility 
3. Time Extension 

 
 

1. FEL observed lethality and sedation at 1,000 and 500 mg/L phenobarbital using 
stage 51 organisms in a 4-d static renewal (S/R) exposure. 

 
U.S. EPA (Duluth) ran a S/R test with stage 54 organisms for 14-d using 1,500; 
1,000; 500; 250; 125; and 0 mg/L (control).  Developmental effects were 
observed at 1,500 mg/L only.  Histological effects on the thyroid were noted at 
1,500; 1,000; and 500 mg/L phenobarbital.  The effects were concentration-
dependent. 
 
Sig/Joe recommended that phenobarbital be tested in a S/R format using the 
following conditions: 

o 20 organisms 
o 8 L test volume 
o 24-h renewal 
o Same feeding regime as for flow-through 
o Concentrations for stage 51: 1,000; 500; 250; 125; 0 mg/L 
o Concentrations for stage 54:  1,500; 1,000; 500; 250; 0 mg/L 

 
M. Blanton will check on phenobarbital measurement status. 
 
L. Touart will provide a technical directive on technique to be used for in-life test 
and the frequency and selection of concentrations to be measured. 
 

2. D. Fort reported the solubility of PCN (aqueous) to be 0.2 – 0.5 mg/L.  Range 
finding studies and stability work by the repository will commence. 

 
3. L. Touart will request a no-cost extension until 12/31/2004. 

 
 
Meeting concluded. 
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Study Guidance Documents: 
EPA Technical Directives 











Original Message -----  
From: <Touart.Les@epamail.epa.gov> 
To: "Houchens, David P" <houchensd@BATTELLE.ORG> 
Cc: "Douglas Fort" <djfort@fortlabs.com>; <phillips.linda@epamail.epa.gov>; 
"Blanton, Michael L" <ml.blanton@pnl.gov> 
Sent: Wednesday, September 01, 2004 3:17 PM 
Subject: RE: WA 3-11 
 
 
> Dave, 
> 
> Based upon the information and suggested approach (static-renewal) provided, the following 
concentrations, sampling and analysis schedule should be used for the PCN experiment in 
WA 3-11. 
> 
> The stock solution should be analyzed on initial day 0 and at all subsequent replacements 
(old and new solutions) with replacements based 
> on stability and/or volume usage. 
> 
> Test concentrations are recommended to be 0, 7.4, 22.2, 66.7, and 200 ug/L 
(if solubility under test conditions is less than 200 ug/L, then the test levels should be adjusted 
appropriately). 
> . 
> On initial day 0, one replicate from the NF 51 treatment levels 0, 7.4, 22.2, 66.7, and 200 ug/L 
should be analyzed. 
 
> On day 7 (day 0 for NF 54) one replicate from NF 54 treatment levels 0, 7.4, 22.2, 66.7, and 
200 ug/L should be analyzed. 
 
> On day 14 (day 7 for NF 54) one replicate from NF 51 treatment levels 0 and 22.2 mg/L and 
one replicate from NF54 treatment levels 0 and 66.7 ug/L should be analyzed. 
 
> On day 21 (day 14 for NF 54) the alternate replicate (from day 0) from NF 51 and NF 54 
treatment levels 0, 7.4, 22.2, 66.7, and 200 ug/L should be analyzed. 
> 
> Note also that only those treatment levels/replicates with surviving tadpoles would be analyzed 
if mortality removes a level/replicate. 
> 
> If you have any questions or need clarification for this sampling regime> please let me know. 
> 
> Les 
> 
> Leslie W. Touart, Ph.D. 
> U.S. Environmental Protection Agency 
> OPPTS/Office of Science Coordination and Policy 
> 1200 Pennsylvania Ave, NW (7203M) 
> Washington, DC  20460 
> 
 



Study Guidance Documents: 
Protocol Deviations 

 



Protocol Deviations to WA 3-11 Frog Metamorphosis Assays 
Performed by Fort Environmental Laboratories 

 
6-Propyl-2-Thiouracil (PTU): 
 
No deviations noted in  PTU study journal.  No deviations found by QAU. 
 
Methimazole: 
 
1. Test vessel temperatures were outside the target temperature range of 21º ± 1ºC on study day 

1 for stage 51 (21-d) assay.  Temperatures ranged from 22º to 25.1ºC.  All temperatures were 
within acceptable limits when rechecked.  It was concluded that these deviations had no 
impact on the outcome of this assay. 

2. One test vessel temperature (19.2ºC) was outside the target temperature range of 21º ± 1ºC 
on study day 2 for stage 51 (21-d) assay.  Temperature was within acceptable limits when 
rechecked.  It was concluded that the deviation had no impact on the outcome of this assay. 

3. Two test vessel temperatures were outside the target temperature range of 21º ± 1ºC on study 
day 7 for stage 51 (21-d) assay.  Both temperatures were 19.9ºC.  Both temperatures were 
within acceptable limits when rechecked.  It was concluded that these deviations had no 
impact on the outcome of this assay. 

4. Two test vessel temperatures were outside the target temperature range of 21º ± 1ºC on study 
day 13 for stage 51 (21-d) assay.  Temperatures were 22.1º and 22.3ºC.  Both temperatures 
were within acceptable limits when rechecked.  It was concluded that these deviations had no 
impact on the outcome of this assay. 

5. One test vessel temperature (22.1ºC) was outside the target temperature range of 21º ± 1ºC 
on study day 5 for stage 54 (14-d) assay.  Temperature was within acceptable limits when 
rechecked.  It was concluded that the deviation had no impact on the outcome of this assay. 

 
L-Thyroxine (T4): 
 
1. Test vessel temperatures were outside the target range of 21º ± 1ºC on study day 6 for stage 

51 (21-d) assay.  Readings ranged from 22.1º to 22.3ºC.  Temperatures were within 
acceptable limits when rechecked.  It was concluded that this deviation had no impact on the 
outcome of this assay. 

 
Dexamethasone: 
 
1. Test vessel temperatures were outside the target range of 21º ± 1ºC on at test setup (day 0) 

for stage 51 (21-d) assay.  Readings ranged from 22.6º to 22.9ºC.  Chillers were installed in 
the water bath to help control higher temperatures experienced during summer months.  The 
thermostat setting was also adjusted to lower ambient room temperature.  Temperatures were 
within acceptable limits when rechecked.  It was concluded that this deviation had no impact 
on the outcome of this assay. 

2. Test vessel temperatures were outside the target range of 21º ± 1ºC on test day 6 for stage 51 
(21-d) assay.  Readings ranged from 22.1º to 22.4ºC.  The thermostat setting was adjusted to 
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lower ambient room temperature.  Temperatures were within acceptable limits when 
rechecked.  It was concluded that this deviation had no impact on the outcome of this assay. 

 
Phenobarbital: 
 
1. Light intensity readings were not taken on test days 6 and 21.  It was determined that this 

oversight had no impact on the outcome of this assay. 
2. Based on EPA Technical Directive for phenobarbital, stock solutions were to be sampled for 

chemical analysis on the initial make-up day (new) and on replacement day (old).  Six 
batches of stock solutions were prepared during the course of the 21-d assay.  Batches 1,3,5, 
and 6 were sampled as new, but were completely spent when replaced, leaving nothing (old) 
to sample for analysis.  New and old samples were collected for stock batches 2 and 4.  
Based on the stability report from Battelle Chemical Repository, phenobarbital is stable for 
21 d, which would indicate that this deviation had no negative impact on the outcome of this 
assay. 

 
Pregnenolone-16-α-Carbonitrile (PCN): 
 
1. Due to an overnight cold front, test vessel temperatures were slightly below the target range 

of 21º ± 1ºC on test day 1 for stage 51 (21-d) assay.  Readings ranged from 19.3º to 19.4ºC.  
The thermostat setting was adjusted to increase ambient room temperature.  Temperatures 
were within acceptable limits when rechecked.  It was concluded that this deviation had no 
impact on the outcome of this assay. 

2. Analytical results for PCN in-life concentrations were consistent throughout the test with the 
exception of the last sampling event, which was reported as below detection limit.  However, 
the stock concentration corresponding to the last sampling event, which was the same 
nominal concentration as the highest test concentration, was measurable and consistent with 
the results of the previous 3 sampling events.  Because this difference could not be 
reconciled with the analytical laboratory, only results from the first three sampling events 
were used to calculate the average measured test concentrations reported in the study. 
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Appendix C 
6-n-Propyl-Thiouracil (PTU) 

 
Metamorphosis Assay – Raw Data: 

Daily Operational Data 
Test Termination Data – Stage and Growth 

Statistical Data – Stage and Growth 
 

Test Chemical Analytical Data from Battelle: 
Purity / Stability Report 

In-Life Test Chemical Analysis Report 
 

Thyroid Histology Data from EPL: 
Sample Identification Key 
Thyroid Pathology Report 



6-n-Propyl-Thiouracil (PTU) 
Metamorphosis Assay: 
Daily Operational Data 



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc1

Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (mg/L)
Initial No.= 20 Initial No.= 20

0 03/05/04 100.0 20.1 7.1 9.5 1690 24 100.0 20.1 7.2 9.6 1550 24 100.0 20.1 7.2 9.6 1620 24 0.009
1 03/06/04 20 100.0 21.9 7.3 9.2 1451 26 20 100.0 21.7 7.3 9.3 1454 26 100.0 21.8 7.3 9.3 1453 26
2 03/07/04 20 100.0 21.8 7.2 9.1 1731 26 20 100.0 21.8 7.3 9.4 1614 26 100.0 21.8 7.3 9.3 1673 26
3 03/08/04 20 100.0 21.6 7.2 8.8 1757 26 1 19 95.0 21.6 7.3 9.2 1553 26 97.5 21.6 7.3 9.0 1655 26
4 03/09/04 20 100.0 21.4 7.4 8.7 1825 27 19 95.0 21.4 7.3 9.1 1560 27 97.5 21.4 7.4 8.9 1693 27
5 03/10/04 20 100.0 21.0 7.3 8.4 1780 26 19 95.0 21.4 7.3 8.8 1580 26 97.5 21.2 7.3 8.6 1680 26
6 03/11/04 20 100.0 21.0 7.1 8.6 1680 27 19 95.0 21.0 7.0 8.9 1539 27 97.5 21.0 7.1 8.8 1610 27
7 03/12/04 20 100.0 21.0 7.2 8.1 1862 26 19 95.0 21.0 7.3 8.6 1522 26 97.5 21.0 7.3 8.4 1692 26 0.009
8 03/13/04 20 100.0 21.0 7.3 8.7 1762 26 19 95.0 21.0 7.3 8.9 1625 26 97.5 21.0 7.3 8.8 1694 26
9 03/14/04 20 100.0 21.0 7.5 8.5 1752 26 19 95.0 21.0 7.1 8.7 1630 26 97.5 21.0 7.3 8.6 1691 26
10 03/15/04 20 100.0 21.0 7.1 8.4 1870 26 19 95.0 21.0 7.3 8.8 1550 26 97.5 21.0 7.2 8.6 1710 26
11 03/16/04 20 100.0 22.0 7.2 8.1 1841 26 19 95.0 21.0 7.2 8.5 1616 26 97.5 21.5 7.2 8.3 1729 26
12 03/17/04 20 100.0 22.0 7.2 8.0 1976 27 19 95.0 22.0 7.2 8.3 1584 27 97.5 22.0 7.2 8.2 1780 27
13 03/18/04 20 100.0 21.0 7.1 7.8 1325 27 19 95.0 21.0 7.2 8.3 1494 27 97.5 21.0 7.2 8.1 1410 27
14 03/19/04 20 100.0 22.0 7.1 8.0 1780 27 19 95.0 22.0 7.2 8.2 1656 27 97.5 22.0 7.2 8.1 1718 27 0.009
15 03/20/04 20 100.0 22.0 7.0 8.1 1622 28 19 95.0 22.0 7.2 8.2 1488 28 97.5 22.0 7.1 8.2 1555 28
16 03/21/04 20 100.0 22.0 7.2 7.8 1636 34 19 95.0 22.0 7.2 7.8 1626 34 97.5 22.0 7.2 7.8 1631 34
17 03/22/04 20 100.0 22.0 7.2 7.7 1720 26 19 95.0 22.0 7.2 8.1 1601 26 97.5 22.0 7.2 7.9 1661 26
18 03/23/04 20 100.0 22.0 7.1 7.1 1718 26 19 95.0 22.0 7.2 7.5 1622 26 97.5 22.0 7.2 7.3 1670 26
19 03/24/04 20 100.0 21.0 7.2 7.5 1690 26 19 95.0 21.2 7.3 7.7 1370 26 97.5 21.1 7.3 7.6 1530 26
20 03/25/04 20 100.0 21.9 7.3 7.0 1691 26 19 95.0 21.9 7.4 7.2 1450 26 97.5 21.9 7.4 7.1 1571 26
21 03/26/04 20 100.0 19 95.0 97.5 0.009

Median: 21.6 7.2 8.1 1731 26 21.4 7.2 8.6 1560 26 21.5 7.2 8.4 1670 26
Mode: 21.0 7.2 8.1 1690 26 21.0 7.2 8.8 1550 26 21.0 7.3 9.3 #N/A 26
Mean: 100.0 21.5 7.2 8.2 1722 26.6 95.7 21.4 7.2 8.5 1556 26.6 97.8 21.4 7.2 8.4 1639 26.6 0.009
SEM: 0.00 0.12 0.03 0.14 30.65 0.41 0.37 0.11 0.02 0.14 15.89 0.41 0.19 0.11 0.02 0.14 19.96 0.41 0.00

% CV: 0.00 11.93 4.31 22.67 338.49 35.99 17.95 11.35 3.21 22.04 184.61 35.99 8.88 11.34 2.97 22.21 225.96 35.99 0.00

1All measured test concentrations reported by Battelle as less than method detection limit (MDL) [0.0189 mg/L] or none detected (ND) are expressed as 0.009 mg/L (1/2 of MDL).

DAILY DATA

Target Conc: 0.0 mg/L
Test No:

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

Workorder No:
Test Chemical:

00051
6-n-Propyl-2-thiouracil (PTU)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (mg/L)

Initial No.= 20 Initial No.= 20
0 03/05/04 100.0 20.1 7.3 9.5 1590 24 100.0 20.1 7.3 9.6 1550 24 100.0 20.1 7.3 9.6 1570 24 3.18
1 03/06/04 20 100.0 21.6 7.4 9.3 1419 27 20 100.0 21.6 7.4 9.4 1460 27 100.0 21.6 7.4 9.4 1440 27
2 03/07/04 20 100.0 21.6 7.3 9.3 1457 26 20 100.0 21.6 7.4 9.4 1620 26 100.0 21.6 7.4 9.4 1539 26
3 03/08/04 20 100.0 21.6 7.4 9.2 1488 26 20 100.0 21.6 7.4 9.0 1509 26 100.0 21.6 7.4 9.1 1499 26
4 03/09/04 20 100.0 21.4 7.4 9.1 1600 26 20 100.0 21.4 7.4 9.2 1925 26 100.0 21.4 7.4 9.2 1763 26
5 03/10/04 20 100.0 21.3 7.3 8.8 1512 26 20 100.0 21.2 7.3 8.8 1827 26 100.0 21.3 7.3 8.8 1670 26
6 03/11/04 20 100.0 21.0 7.2 8.7 1620 26 20 100.0 21.0 7.2 8.8 1707 26 100.0 21.0 7.2 8.8 1664 26
7 03/12/04 20 100.0 21.0 7.3 8.5 1835 26 20 100.0 21.0 7.4 8.6 1493 26 100.0 21.0 7.4 8.6 1664 26 2.77
8 03/13/04 20 100.0 21.0 7.3 8.8 1494 26 20 100.0 21.0 7.4 8.9 1867 26 100.0 21.0 7.4 8.9 1681 26
9 03/14/04 20 100.0 21.0 7.2 8.6 1434 26 20 100.0 21.0 7.3 8.7 1749 26 100.0 21.0 7.3 8.7 1592 26
10 03/15/04 20 100.0 21.0 7.3 8.7 1465 25 20 100.0 21.0 7.3 8.7 1787 25 100.0 21.0 7.3 8.7 1626 25
11 03/16/04 20 100.0 21.0 7.2 8.3 1525 25 20 100.0 21.0 7.3 8.4 1799 25 100.0 21.0 7.3 8.4 1662 25
12 03/17/04 20 100.0 21.0 7.2 8.2 1418 25 20 100.0 22.0 7.2 8.3 1705 25 100.0 21.5 7.2 8.3 1562 25
13 03/18/04 20 100.0 21.0 7.2 7.9 1420 24 20 100.0 21.0 7.2 7.9 1190 24 100.0 21.0 7.2 7.9 1305 24
14 03/19/04 20 100.0 22.0 7.2 8.0 1475 24 20 100.0 22.0 7.2 7.9 1699 24 100.0 22.0 7.2 8.0 1587 24 2.45
15 03/20/04 20 100.0 22.0 7.2 8.4 1377 24 20 100.0 22.0 7.2 8.2 1318 24 100.0 22.0 7.2 8.3 1348 24
16 03/21/04 20 100.0 22.0 7.3 7.8 1376 27 20 100.0 22.0 7.3 7.7 1660 27 100.0 22.0 7.3 7.8 1518 27
17 03/22/04 20 100.0 22.0 7.2 7.9 1451 25 20 100.0 22.0 7.3 8.2 1682 25 100.0 22.0 7.3 8.1 1567 25
18 03/23/04 20 100.0 22.0 7.2 7.3 1468 24 20 100.0 22.0 7.2 7.4 1751 24 100.0 22.0 7.2 7.4 1610 24
19 03/24/04 20 100.0 21.2 7.3 7.6 1494 24 20 100.0 21.2 7.3 7.6 1649 24 100.0 21.2 7.3 7.6 1572 24
20 03/25/04 20 100.0 21.8 7.4 7.0 1402 24 20 100.0 21.9 7.4 7.2 1651 24 100.0 21.9 7.4 7.1 1527 24
21 03/26/04 20 100.0 20 100.0 100.0 2.15

Median: 21.3 7.3 8.5 1468 25 21.4 7.3 8.6 1682 25 21.4 7.3 8.6 1572 25
Mode: 21.0 7.2 9.3 1494 26 21.0 7.3 9.4 #N/A 26 21.0 7.2 9.4 #N/A 26
Mean: 100.0 21.4 7.3 8.4 1491 25.2 100.0 21.4 7.3 8.5 1648 25.2 100.0 21.4 7.3 8.4 1569 25.2 2.638
SEM: 0.00 0.11 0.02 0.15 22.65 0.23 0.00 0.11 0.02 0.15 38.98 0.23 0.00 0.11 0.02 0.15 23.81 0.23 0.22

% CV: 0.00 10.89 2.85 23.59 268.75 20.79 0.00 11.25 2.98 23.41 440.04 20.79 0.00 10.81 2.79 23.41 275.47 20.79 27.36

Workorder No:
Test Chemical:

00051
6-n-Propyl-2-thiouracil (PTU)

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

DAILY DATA

Target Conc: 2.5 mg/L
Test No:
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (mg/L)

Initial No.= 20 Initial No.= 20
0 03/05/04 100.0 20.1 7.3 9.5 1230 23 100.0 20.1 7.4 9.5 1560 23 100.0 20.1 7.4 9.5 1395 23 7.62
1 03/06/04 20 100.0 21.5 7.4 9.2 1415 21 20 100.0 21.6 7.4 9.3 1402 21 100.0 21.6 7.4 9.3 1409 21
2 03/07/04 20 100.0 21.6 7.4 9.1 1489 25 20 100.0 21.5 7.4 9.3 1596 25 100.0 21.6 7.4 9.2 1543 25
3 03/08/04 20 100.0 21.5 7.4 9.0 1509 26 20 100.0 21.4 7.4 9.3 1568 26 100.0 21.5 7.4 9.2 1539 26
4 03/09/04 20 100.0 21.5 7.4 8.4 1540 27 20 100.0 21.2 7.4 8.6 1565 27 100.0 21.4 7.4 8.5 1553 27
5 03/10/04 20 100.0 21.3 7.3 8.5 1485 23 20 100.0 21.0 7.3 8.8 1745 23 100.0 21.2 7.3 8.7 1615 23
6 03/11/04 20 100.0 21.0 7.3 8.8 1870 22 20 100.0 21.0 7.3 8.9 1585 22 100.0 21.0 7.3 8.9 1728 22
7 03/12/04 20 100.0 21.0 7.4 8.4 1440 22 20 100.0 21.0 7.4 8.7 1570 22 100.0 21.0 7.4 8.6 1505 22 4.87
8 03/13/04 20 100.0 21.0 7.3 8.7 1638 25 20 100.0 21.0 7.3 8.8 1605 25 100.0 21.0 7.3 8.8 1622 25
9 03/14/04 20 100.0 21.0 7.3 8.2 1519 26 20 100.0 21.0 7.4 8.6 1673 26 100.0 21.0 7.4 8.4 1596 26
10 03/15/04 20 100.0 21.0 7.3 8.7 1400 24 20 100.0 21.0 7.3 8.7 1680 24 100.0 21.0 7.3 8.7 1540 24
11 03/16/04 20 100.0 21.0 7.2 8.4 1523 23 20 100.0 21.0 7.2 8.6 1689 23 100.0 21.0 7.2 8.5 1606 23
12 03/17/04 20 100.0 22.0 7.2 8.2 1543 23 20 100.0 21.0 7.2 8.4 1820 23 100.0 21.5 7.2 8.3 1682 23
13 03/18/04 20 100.0 22.0 7.2 7.9 1187 23 20 100.0 22.0 7.2 8.1 1191 23 100.0 22.0 7.2 8.0 1189 23
14 03/19/04 20 100.0 22.0 7.2 8.0 1302 23 20 100.0 22.0 7.2 8.1 1588 23 100.0 22.0 7.2 8.1 1445 23 6.09
15 03/20/04 20 100.0 22.0 7.2 8.1 1360 24 20 100.0 22.0 7.3 8.5 1360 24 100.0 22.0 7.3 8.3 1360 24
16 03/21/04 20 100.0 22.0 7.3 7.7 1472 23 20 100.0 22.0 7.3 7.7 1377 23 100.0 22.0 7.3 7.7 1425 23
17 03/22/04 20 100.0 22.0 7.2 7.8 1490 22 20 100.0 22.0 7.2 8.1 1624 22 100.0 22.0 7.2 8.0 1557 22
18 03/23/04 20 100.0 22.0 7.2 7.0 1276 21 20 100.0 21.8 7.2 7.5 1595 21 100.0 21.9 7.2 7.3 1436 21
19 03/24/04 20 100.0 21.4 7.3 7.2 1208 21 20 100.0 21.4 7.3 7.5 1603 21 100.0 21.4 7.3 7.4 1406 21
20 03/25/04 20 100.0 22.0 7.3 7.0 1401 23 20 100.0 21.8 7.4 7.0 1676 23 100.0 21.9 7.4 7.0 1539 23
21 03/26/04 20 100.0 20 100.0 100.0 5.96

Median: 21.5 7.3 8.4 1472 23 21.4 7.3 8.6 1595 23 21.5 7.3 8.5 1539 23
Mode: 22.0 7.3 8.4 #N/A 23 21.0 7.4 9.3 #N/A 23 21.0 7.3 8.5 1539 23
Mean: 100.0 21.5 7.3 8.3 1443 23.3 100.0 21.4 7.3 8.5 1575 23.3 100.0 21.4 7.3 8.4 1509 23.3 6.134
SEM: 0.00 0.11 0.02 0.15 34.10 0.37 0.00 0.11 0.02 0.14 30.91 0.37 0.00 0.11 0.02 0.15 26.79 0.37 0.56

% CV: 0.00 11.32 2.85 23.98 411.43 34.85 0.00 10.99 3.07 22.70 356.88 34.85 0.00 10.87 2.87 23.21 316.07 34.85 45.60

Workorder No:
Test Chemical:

00051
6-n-Propyl-2-thiouracil (PTU)

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

DAILY DATA

Target Conc: 5.0 mg/L
Test No:
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (mg/L)

Initial No.= 20 Initial No.= 20
0 03/05/04 100.0 20.1 7.4 9.6 1660 23 100.0 20.1 7.3 9.8 1570 23 100.0 20.1 7.4 9.7 1615 23 12.14
1 03/06/04 20 100.0 21.6 7.4 9.3 1435 20 20 100.0 21.5 7.4 9.4 1444 20 100.0 21.6 7.4 9.4 1440 20
2 03/07/04 20 100.0 21.6 7.4 9.3 1792 24 20 100.0 21.4 7.4 9.5 1698 24 100.0 21.5 7.4 9.4 1745 24
3 03/08/04 20 100.0 21.6 7.4 9.3 1772 25 20 100.0 21.5 7.3 9.5 1725 25 100.0 21.6 7.4 9.4 1749 25
4 03/09/04 20 100.0 21.2 7.4 9.1 1895 24 20 100.0 21.3 7.3 9.5 1835 24 100.0 21.3 7.4 9.3 1865 24
5 03/10/04 20 100.0 21.2 7.3 8.7 1801 24 20 100.0 21.0 7.3 9.0 1760 24 100.0 21.1 7.3 8.9 1781 24
6 03/11/04 20 100.0 21.0 7.4 8.6 1755 20 20 100.0 21.0 7.3 8.8 1586 20 100.0 21.0 7.4 8.7 1671 20
7 03/12/04 20 100.0 21.0 7.3 8.4 1805 19 20 100.0 21.0 7.3 8.6 1785 19 100.0 21.0 7.3 8.5 1795 19 11.48
8 03/13/04 20 100.0 21.0 7.2 8.6 1891 23 20 100.0 21.0 7.1 8.8 1841 23 100.0 21.0 7.2 8.7 1866 23
9 03/14/04 20 100.0 21.0 7.5 9.1 1883 27 20 100.0 21.0 7.2 9.0 1858 27 100.0 21.0 7.4 9.1 1871 27
10 03/15/04 20 100.0 21.0 7.3 8.7 1930 22 20 100.0 21.0 7.3 8.9 1813 22 100.0 21.0 7.3 8.8 1872 22
11 03/16/04 20 100.0 21.0 7.2 8.4 1865 24 20 100.0 21.0 7.2 8.4 1875 24 100.0 21.0 7.2 8.4 1870 24
12 03/17/04 20 100.0 21.0 7.2 8.3 1865 25 20 100.0 21.0 7.2 8.5 1837 25 100.0 21.0 7.2 8.4 1851 25
13 03/18/04 20 100.0 22.0 7.2 8.1 1360 23 20 100.0 22.0 7.2 8.2 1367 23 100.0 22.0 7.2 8.2 1364 23
14 03/19/04 20 100.0 22.0 7.2 8.1 1842 23 20 100.0 22.0 7.2 8.1 1766 23 100.0 22.0 7.2 8.1 1804 23 11.64
15 03/20/04 20 100.0 21.0 7.3 8.1 1573 23 20 100.0 22.0 7.3 8.2 1435 23 100.0 21.5 7.3 8.2 1504 23
16 03/21/04 20 100.0 22.0 7.3 8.2 1526 25 20 100.0 22.0 7.3 8.2 1554 25 100.0 22.0 7.3 8.2 1540 25
17 03/22/04 20 100.0 22.0 7.3 8.3 1781 24 20 100.0 22.0 7.2 8.4 1750 24 100.0 22.0 7.3 8.4 1766 24
18 03/23/04 20 100.0 22.0 7.2 7.6 1796 25 20 100.0 21.8 7.2 7.7 1778 25 100.0 21.9 7.2 7.7 1787 25
19 03/24/04 20 100.0 21.1 7.3 7.6 1544 25 20 100.0 21.1 7.3 7.8 1618 25 100.0 21.1 7.3 7.7 1581 25
20 03/25/04 20 100.0 21.8 7.4 7.2 1721 25 20 100.0 21.7 7.4 7.4 1713 25 100.0 21.8 7.4 7.3 1717 25
21 03/26/04 20 100.0 20 100.0 100.0 12.70

Median: 21.2 7.3 8.4 1792 24 21.3 7.3 8.6 1750 24 21.3 7.3 8.5 1766 24
Mode: 21.0 7.4 9.3 1865 25 21.0 7.3 9.5 #N/A 25 21.0 7.3 9.4 #N/A 25
Mean: 100.0 21.3 7.3 8.5 1738 23.5 100.0 21.4 7.3 8.7 1696 23.5 100.0 21.3 7.3 8.6 1717 23.5 11.990
SEM: 0.00 0.11 0.02 0.14 35.12 0.42 0.00 0.11 0.02 0.14 32.88 0.42 0.00 0.11 0.02 0.14 33.43 0.42 0.28

% CV: 0.00 10.99 3.37 21.59 386.04 40.03 0.00 10.92 2.91 22.36 365.88 40.03 0.00 10.64 2.83 21.90 369.73 40.03 15.90

DAILY DATA

Target Conc: 10.0 mg/L
Test No:

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

Workorder No:
Test Chemical:

00051
6-n-Propyl-2-thiouracil (PTU)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (mg/L)

Initial No.= 20 Initial No.= 20
0 03/05/04 100.0 20.1 7.4 9.5 1740 19 100.0 20.1 7.3 9.8 1630 19 100.0 20.1 7.4 9.7 1685 19 20.51
1 03/06/04 20 100.0 21.4 7.4 9.4 1470 23 20 100.0 21.5 7.4 9.4 1391 23 100.0 21.5 7.4 9.4 1431 23
2 03/07/04 20 100.0 21.5 7.4 9.4 1960 24 20 100.0 21.5 7.3 9.5 1704 24 100.0 21.5 7.4 9.5 1832 24
3 03/08/04 20 100.0 21.6 7.4 9.2 1961 24 20 100.0 21.5 7.3 9.4 1775 24 100.0 21.6 7.4 9.3 1868 24
4 03/09/04 20 100.0 21.4 7.4 9.1 1960 23 20 100.0 21.4 7.3 9.3 1790 23 100.0 21.4 7.4 9.2 1875 23
5 03/10/04 20 100.0 21.8 7.3 7.0 1985 24 20 100.0 21.4 7.2 6.9 1880 24 100.0 21.6 7.3 7.0 1933 24
6 03/11/04 20 100.0 21.0 7.3 8.8 1678 23 20 100.0 21.0 7.2 8.8 1788 23 100.0 21.0 7.3 8.8 1733 23
7 03/12/04 20 100.0 21.0 7.5 8.6 1940 23 20 100.0 21.0 7.4 8.7 1941 23 100.0 21.0 7.5 8.7 1941 23 20.16
8 03/13/04 20 100.0 21.0 7.2 8.8 1938 23 20 100.0 21.0 7.2 8.7 1915 23 100.0 21.0 7.2 8.8 1927 23
9 03/14/04 20 100.0 21.0 7.3 8.5 1967 25 20 100.0 21.0 7.4 8.7 1950 25 100.0 21.0 7.4 8.6 1959 25
10 03/15/04 20 100.0 21.0 7.3 8.8 1910 22 20 100.0 21.0 7.3 8.6 1992 22 100.0 21.0 7.3 8.7 1951 22
11 03/16/04 20 100.0 21.0 7.2 8.4 1929 22 20 100.0 21.0 7.2 8.2 1964 22 100.0 21.0 7.2 8.3 1947 22
12 03/17/04 20 100.0 22.0 7.2 8.3 1875 27 20 100.0 21.0 7.2 8.1 1851 27 100.0 21.5 7.2 8.2 1863 27
13 03/18/04 20 100.0 22.0 7.2 8.1 1487 20 20 100.0 22.0 7.2 7.9 1437 20 100.0 22.0 7.2 8.0 1462 20
14 03/19/04 20 100.0 22.0 7.2 8.1 1799 21 20 100.0 22.0 7.2 8.0 1855 21 100.0 22.0 7.2 8.1 1827 21 20.43
15 03/20/04 20 100.0 22.0 7.2 8.3 1657 22 20 100.0 21.0 7.2 8.0 1638 22 100.0 21.5 7.2 8.2 1648 22
16 03/21/04 20 100.0 22.0 7.3 8.2 1888 22 20 100.0 22.0 7.3 8.0 1553 22 100.0 22.0 7.3 8.1 1721 22
17 03/22/04 20 100.0 22.0 7.2 8.4 1934 25 20 100.0 22.0 7.2 8.3 1876 25 100.0 22.0 7.2 8.4 1905 25
18 03/23/04 20 100.0 22.0 7.2 7.4 1913 23 20 100.0 21.9 7.1 7.1 1830 23 100.0 22.0 7.2 7.3 1872 23
19 03/24/04 20 100.0 21.5 7.3 7.1 1845 21 20 100.0 21.5 7.1 5.0 1712 21 100.0 21.5 7.2 6.1 1779 21
20 03/25/04 20 100.0 22.0 7.4 7.2 1866 24 20 100.0 22.0 7.2 4.8 1902 24 100.0 22.0 7.3 6.0 1884 24
21 03/26/04 20 100.0 20 100.0 100.0 20.71

Median: 21.5 7.3 8.4 1910 23 21.4 7.2 8.3 1830 23 21.5 7.3 8.4 1868 23
Mode: 22.0 7.2 8.8 1960 23 21.0 7.2 8.7 #N/A 23 21.0 7.2 #N/A #N/A 23
Mean: 100.0 21.5 7.3 8.4 1843 22.9 100.0 21.4 7.2 8.2 1780 22.9 100.0 21.4 7.3 8.3 1811 22.9 20.454
SEM: 0.00 0.12 0.02 0.16 33.24 0.39 0.00 0.11 0.02 0.29 36.93 0.39 0.00 0.11 0.02 0.22 33.01 0.39 0.11

% CV: 0.00 11.39 3.51 25.80 354.86 37.58 0.00 10.86 3.24 46.02 401.18 37.58 0.00 10.62 3.08 35.19 355.44 37.58 5.01

Workorder No:
Test Chemical:

00051
6-n-Propyl-2-thiouracil (PTU)

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

DAILY DATA

Target Conc: 20.0 mg/L
Test No:
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL
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BATT02-00051
6-n-Propyl-2-thiouracil (PTU)

Daily Average of Larval Survival for Initial Stage 51 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study
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BATT02-00051
6-n-Propyl-2-thiouracil (PTU)

Daily Average Tank Temperatures for Initial Stage 51 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study
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BATT02-00051
6-n-Propyl-2-thiouracil (PTU)

Daily Average pH for Initial Stage 51 Test
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Assay Demonstration Study
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BATT02-00051
6-n-Propyl-2-thiouracil (PTU)

Daily Average Dissolved Oxygen (DO) for Initial Stage 51 Test
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BATT02-00051
6-n-Propyl-2-thiouracil (PTU)

Daily Average Light Intensity for Initial Stage 51 Test
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BATT02-00051
6-n-Propyl-2-thiouracil (PTU)

Daily Average Flow Rates for Initial Stage 51 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc1

Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (mg/L)
Initial No.= 20 Initial No.= 20

0 03/12/04 100.0 21.0 7.5 9.2 1566 26 100.0 21.0 7.5 9.3 1523 26 100.0 21.0 7.5 9.3 1545 26 0.009
1 03/13/04 20 100.0 21.0 7.4 8.8 1737 26 20 100.0 21.0 7.5 8.6 1470 26 100.0 21.0 7.5 8.7 1604 26
2 03/14/04 20 100.0 21.0 7.1 8.6 1738 26 20 100.0 21.0 7.3 8.6 1425 26 100.0 21.0 7.2 8.6 1582 26
3 03/15/04 20 100.0 21.0 7.1 8.7 1706 26 20 100.0 21.0 7.3 8.7 1446 26 100.0 21.0 7.2 8.7 1576 26
4 03/16/04 20 100.0 21.0 7.2 8.4 1785 26 20 100.0 21.0 7.3 8.3 1470 26 100.0 21.0 7.3 8.4 1628 26
5 03/17/04 20 100.0 21.0 7.2 8.3 1847 27 20 100.0 21.0 7.2 8.3 1487 27 100.0 21.0 7.2 8.3 1667 27
6 03/18/04 20 100.0 22.0 7.1 8.1 1127 27 20 100.0 22.0 7.2 8.0 1261 27 100.0 22.0 7.2 8.1 1194 27
7 03/19/04 20 100.0 21.0 7.1 8.5 1351 27 20 100.0 22.0 7.2 8.3 1258 27 100.0 21.5 7.2 8.4 1305 27 0.009
8 03/20/04 20 100.0 22.0 7.1 8.3 1450 28 20 100.0 22.0 7.2 8.2 1267 28 100.0 22.0 7.2 8.3 1359 28
9 03/21/04 20 100.0 22.0 7.1 7.7 1441 34 20 100.0 22.0 7.2 7.8 1289 34 100.0 22.0 7.2 7.8 1365 34
10 03/22/04 20 100.0 21.0 7.2 8.2 1677 26 20 100.0 22.0 7.2 8.1 1479 26 100.0 21.5 7.2 8.2 1578 26
11 03/23/04 20 100.0 21.9 7.2 7.3 1441 26 20 100.0 22.0 7.2 7.4 1365 26 100.0 22.0 7.2 7.4 1403 26
12 03/24/04 20 100.0 21.4 7.2 7.3 1588 26 20 100.0 21.6 7.3 7.5 1321 26 100.0 21.5 7.3 7.4 1455 26
13 03/25/04 20 100.0 22.0 7.2 6.8 1758 26 20 100.0 22.0 7.4 7.2 1481 26 100.0 22.0 7.3 7.0 1620 26
14 03/26/04 20 100.0 20 100.0 100.0 0.009

Median: 21.0 7.2 8.3 1633 26 21.8 7.3 8.3 1436 26 21.5 7.2 8.3 1560 26
Mode: 21.0 7.1 8.3 1441 26 22.0 7.2 8.3 1470 26 21.0 7.2 8.7 #N/A 26
Mean: 100.0 21.4 7.2 8.2 1587 26.9 100.0 21.5 7.3 8.2 1396 26.9 100.0 21.5 7.2 8.2 1491 26.9 0.009
SEM: 0.00 0.13 0.03 0.18 54.10 0.57 0.00 0.13 0.03 0.15 26.18 0.57 0.00 0.12 0.03 0.16 38.53 0.57 0.00

% CV: 0.00 10.33 4.50 23.25 508.23 41.03 0.00 10.75 4.07 19.73 262.21 41.03 0.00 9.80 4.07 21.37 373.28 41.03 0.00

1All measured test concentrations reported by Battelle as less than method detection limit (MDL) [0.0189 mg/L] or none detected (ND) are expressed as 0.009 mg/L (1/2 of MDL).

REPLICATE D
INITIAL STAGE 54

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

DAILY DATA

Target Conc: 0.0 mg/L
Test No:Workorder No:

Test Chemical:
00051
6-n-Propyl-2-thiouracil (PTU)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (mg/L)

Initial No.= 20 Initial No.= 20
0 03/12/04 100.0 21.0 7.4 9.3 1788 26 100.0 21.0 7.5 9.2 1945 26 100.0 21.0 7.5 9.3 1867 26 2.77
1 03/13/04 20 100.0 21.0 7.3 8.8 1704 26 20 100.0 21.0 7.2 8.6 1830 26 100.0 21.0 7.3 8.7 1767 26
2 03/14/04 20 100.0 21.0 7.3 8.6 1740 26 20 100.0 21.0 7.3 8.5 1817 26 100.0 21.0 7.3 8.6 1779 26
3 03/15/04 20 100.0 21.0 7.3 8.7 1777 25 20 100.0 21.0 7.2 8.5 1700 25 100.0 21.0 7.3 8.6 1739 25
4 03/16/04 20 100.0 21.0 7.2 8.1 1767 25 20 100.0 21.0 7.2 8.1 1858 25 100.0 21.0 7.2 8.1 1813 25
5 03/17/04 20 100.0 21.0 7.2 8.1 1820 25 20 100.0 22.0 7.2 8.1 1752 25 100.0 21.5 7.2 8.1 1786 25
6 03/18/04 20 100.0 21.0 7.2 7.7 1249 24 20 100.0 22.0 7.2 7.8 1522 24 100.0 21.5 7.2 7.8 1386 24
7 03/19/04 20 100.0 22.0 7.2 8.0 1350 24 20 100.0 22.0 7.2 8.0 1683 24 100.0 22.0 7.2 8.0 1517 24 2.45
8 03/20/04 20 100.0 22.0 7.2 8.0 1459 24 20 100.0 22.0 7.2 7.8 1556 24 100.0 22.0 7.2 7.9 1508 24
9 03/21/04 20 100.0 22.0 7.3 7.6 1355 27 20 100.0 22.0 7.3 7.4 1774 27 100.0 22.0 7.3 7.5 1565 27
10 03/22/04 20 100.0 22.0 7.2 7.9 1799 25 20 100.0 22.0 7.2 7.6 1866 25 100.0 22.0 7.2 7.8 1833 25
11 03/23/04 20 100.0 21.9 7.1 7.2 1663 24 20 100.0 21.9 7.1 6.9 1812 24 100.0 21.9 7.1 7.1 1738 24
12 03/24/04 20 100.0 21.5 7.3 7.3 1520 24 20 100.0 21.4 7.2 6.8 1660 24 100.0 21.5 7.3 7.1 1590 24
13 03/25/04 20 100.0 22.0 7.4 6.8 1726 24 20 100.0 21.9 7.4 6.8 1816 24 100.0 22.0 7.4 6.8 1771 24
14 03/26/04 20 100.0 20 100.0 100.0 2.15

Median: 21.3 7.3 8.0 1715 25 21.9 7.2 7.9 1793 25 21.5 7.2 8.0 1753 25
Mode: 21.0 7.2 8.1 #N/A 24 22.0 7.2 8.5 #N/A 24 21.0 7.2 8.1 #N/A 24
Mean: 100.0 21.5 7.3 8.0 1623 24.9 100.0 21.6 7.2 7.9 1757 24.9 100.0 21.5 7.3 7.9 1690 24.9 2.455
SEM: 0.00 0.13 0.02 0.18 52.29 0.27 0.00 0.13 0.03 0.19 32.05 0.27 0.00 0.12 0.02 0.19 39.40 0.27 0.18

% CV: 0.00 10.60 3.16 24.07 485.71 19.97 0.00 10.30 3.78 25.70 286.12 19.97 0.00 9.66 3.34 24.73 358.62 19.97 19.84

Workorder No:
Test Chemical:

00051
6-n-Propyl-2-thiouracil (PTU)

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

DAILY DATA

Target Conc: 2.5 mg/L
Test No:
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (mg/L)

Initial No.= 20 Initial No.= 20
0 03/12/04 100.0 21.0 7.4 9.5 1899 22 100.0 21.0 7.4 9.6 1454 22 100.0 21.0 7.4 9.6 1677 22 4.87
1 03/13/04 20 100.0 21.0 7.3 8.9 1895 25 20 100.0 21.0 7.3 8.6 1375 25 100.0 21.0 7.3 8.8 1635 25
2 03/14/04 20 100.0 21.0 7.4 9.0 1960 26 20 100.0 21.0 7.4 8.9 1315 26 100.0 21.0 7.4 9.0 1638 26
3 03/15/04 20 100.0 21.0 7.3 8.9 1966 24 20 100.0 21.0 7.2 8.7 1308 24 100.0 21.0 7.3 8.8 1637 24
4 03/16/04 20 100.0 21.0 7.2 8.6 1981 23 20 100.0 21.0 7.2 8.3 1383 23 100.0 21.0 7.2 8.5 1682 23
5 03/17/04 20 100.0 21.0 7.2 8.6 1868 23 20 100.0 21.0 7.2 8.1 1361 23 100.0 21.0 7.2 8.4 1615 23
6 03/18/04 20 100.0 22.0 7.2 8.2 1323 23 20 100.0 22.0 7.2 7.7 1000 23 100.0 22.0 7.2 8.0 1162 23
7 03/19/04 20 100.0 22.0 7.2 8.2 1507 23 20 100.0 22.0 7.2 8.0 1258 23 100.0 22.0 7.2 8.1 1383 23 6.09
8 03/20/04 20 100.0 22.0 7.2 8.3 1598 24 20 100.0 22.0 7.2 7.8 1293 24 100.0 22.0 7.2 8.1 1446 24
9 03/21/04 20 100.0 22.0 7.3 7.5 1706 23 20 100.0 21.0 7.2 7.4 1361 23 100.0 21.5 7.3 7.5 1534 23
10 03/22/04 20 100.0 22.0 7.2 8.2 1924 22 20 100.0 21.0 7.2 7.6 1391 22 100.0 21.5 7.2 7.9 1658 22
11 03/23/04 20 100.0 21.8 7.2 7.6 1861 21 20 100.0 21.7 7.1 6.9 1351 21 100.0 21.8 7.2 7.3 1606 21
12 03/24/04 20 100.0 21.5 7.2 7.8 1709 21 20 100.0 21.1 7.2 6.9 1213 21 100.0 21.3 7.2 7.4 1461 21
13 03/25/04 20 100.0 21.9 7.4 7.3 1891 23 20 100.0 21.8 7.4 6.6 1375 23 100.0 21.9 7.4 7.0 1633 23
14 03/26/04 20 100.0 20 100.0 100.0 5.96

Median: 21.7 7.2 8.3 1880 23 21.0 7.2 7.9 1356 23 21.4 7.2 8.1 1624 23
Mode: 21.0 7.2 8.2 #N/A 23 21.0 7.2 6.9 1375 23 21.0 7.2 #N/A #N/A 23
Mean: 100.0 21.5 7.3 8.3 1792 23.1 100.0 21.3 7.2 7.9 1317 23.1 100.0 21.4 7.3 8.1 1555 23.1 5.640
SEM: 0.00 0.13 0.02 0.17 52.79 0.37 0.00 0.12 0.03 0.23 29.26 0.37 0.00 0.11 0.02 0.20 39.18 0.37 0.39

% CV: 0.00 10.35 3.12 21.98 466.58 28.83 0.00 9.74 3.48 30.01 301.66 28.83 0.00 9.26 3.21 25.74 371.86 28.83 28.09

Workorder No:
Test Chemical:

00051
6-n-Propyl-2-thiouracil (PTU)

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

DAILY DATA

Target Conc: 5.0 mg/L
Test No:
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (mg/L)

Initial No.= 20 Initial No.= 20
0 03/12/04 100.0 21.0 7.5 9.7 1457 19 100.0 21.0 7.5 9.5 1974 19 100.0 21.0 7.5 9.6 1716 19 11.48
1 03/13/04 20 100.0 21.0 7.4 8.4 1610 23 20 100.0 21.0 7.3 8.2 1925 23 100.0 21.0 7.4 8.3 1768 23
2 03/14/04 20 100.0 21.0 7.2 8.7 1625 27 20 100.0 21.0 7.5 8.7 1905 27 100.0 21.0 7.4 8.7 1765 27
3 03/15/04 20 100.0 21.0 7.3 8.4 1520 22 20 100.0 21.0 7.0 8.3 1865 22 100.0 21.0 7.2 8.4 1693 22
4 03/16/04 20 100.0 21.0 7.2 8.1 1560 24 20 100.0 21.0 7.2 8.0 1930 24 100.0 21.0 7.2 8.1 1745 24
5 03/17/04 20 100.0 21.0 7.2 8.1 1560 25 20 100.0 21.0 7.2 8.0 1982 25 100.0 21.0 7.2 8.1 1771 25
6 03/18/04 20 100.0 22.0 7.2 7.6 1115 23 20 100.0 22.0 7.2 7.8 1248 23 100.0 22.0 7.2 7.7 1182 23
7 03/19/04 20 100.0 22.0 7.2 8.0 1250 23 20 100.0 22.0 7.1 8.0 1572 23 100.0 22.0 7.2 8.0 1411 23 11.64
8 03/20/04 20 100.0 22.0 7.2 7.9 1344 23 20 100.0 22.0 7.2 7.8 1444 23 100.0 22.0 7.2 7.9 1394 23
9 03/21/04 20 100.0 22.0 7.2 7.8 1297 25 20 100.0 22.0 7.3 7.8 1782 25 100.0 22.0 7.3 7.8 1540 25
10 03/22/04 20 100.0 21.0 7.2 7.8 1596 24 20 100.0 22.0 7.2 7.7 1916 24 100.0 21.5 7.2 7.8 1756 24
11 03/23/04 20 100.0 21.8 7.1 6.9 1465 25 20 100.0 21.8 7.2 7.0 1902 25 100.0 21.8 7.2 7.0 1684 25
12 03/24/04 20 100.0 21.4 7.3 7.0 1377 25 20 100.0 21.4 7.2 6.9 1908 25 100.0 21.4 7.3 7.0 1643 25
13 03/25/04 20 100.0 21.9 7.4 6.8 1524 25 20 100.0 21.9 7.4 6.7 1803 25 100.0 21.9 7.4 6.8 1664 25
14 03/26/04 20 100.0 20 100.0 100.0 12.70

Median: 21.2 7.2 8.0 1493 24 21.6 7.2 7.9 1904 24 21.5 7.2 7.9 1688 24
Mode: 21.0 7.2 8.4 1560 25 21.0 7.2 8.0 #N/A 25 21.0 7.2 8.1 #N/A 25
Mean: 100.0 21.4 7.3 7.9 1450 23.8 100.0 21.5 7.3 7.9 1797 23.8 100.0 21.5 7.3 7.9 1623 23.8 11.939
SEM: 0.00 0.13 0.03 0.20 40.91 0.50 0.00 0.13 0.04 0.19 58.85 0.50 0.00 0.12 0.03 0.20 47.69 0.50 0.38

% CV: 0.00 10.29 4.04 27.08 401.98 38.72 0.00 10.37 5.20 25.75 519.46 38.72 0.00 9.92 3.95 26.36 442.83 38.72 19.18

DAILY DATA

Target Conc: 10.0 mg/L
Test No:

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

Workorder No:
Test Chemical:

00051
6-n-Propyl-2-thiouracil (PTU)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (mg/L)

Initial No.= 20 Initial No.= 20
0 03/12/04 100.0 21.0 7.2 9.6 1838 23 100.0 21.0 7.4 9.8 1938 23 100.0 21.0 7.3 9.7 1888 23 20.16
1 03/13/04 20 100.0 21.0 7.3 8.9 1862 23 20 100.0 21.0 7.1 8.6 1780 23 100.0 21.0 7.2 8.8 1821 23
2 03/14/04 20 100.0 21.0 7.3 8.7 1890 25 20 100.0 21.0 7.3 8.7 1865 25 100.0 21.0 7.3 8.7 1878 25
3 03/15/04 20 100.0 21.0 6.7 8.6 1906 22 20 100.0 21.0 6.7 8.6 1883 22 100.0 21.0 6.7 8.6 1895 22
4 03/16/04 20 100.0 21.0 7.2 8.2 1889 22 20 100.0 21.0 7.2 8.2 1845 22 100.0 21.0 7.2 8.2 1867 22
5 03/17/04 20 100.0 21.0 7.2 8.0 1990 27 20 100.0 22.0 7.1 8.2 1768 27 100.0 21.5 7.2 8.1 1879 27
6 03/18/04 20 100.0 22.0 7.2 7.9 1564 20 20 100.0 22.0 7.1 7.1 1252 20 100.0 22.0 7.2 7.5 1408 20
7 03/19/04 20 100.0 22.0 7.2 8.1 1333 21 20 100.0 21.0 7.1 7.7 1359 21 100.0 21.5 7.2 7.9 1346 21 20.43
8 03/20/04 20 100.0 22.0 7.2 8.0 1610 22 20 100.0 21.0 7.1 7.9 1543 22 100.0 21.5 7.2 8.0 1577 22
9 03/21/04 20 100.0 22.0 7.3 8.0 1616 22 20 100.0 22.0 7.2 7.9 1518 22 100.0 22.0 7.3 8.0 1567 22
10 03/22/04 20 100.0 22.0 7.2 8.2 1845 25 20 100.0 22.0 7.1 8.2 1742 25 100.0 22.0 7.2 8.2 1794 25
11 03/23/04 20 100.0 21.8 7.2 7.5 1709 23 20 100.0 21.9 7.1 7.5 1680 23 100.0 21.9 7.2 7.5 1695 23
12 03/24/04 20 100.0 21.4 7.2 6.7 1691 21 20 100.0 21.6 7.3 8.4 1434 21 100.0 21.5 7.3 7.6 1563 21
13 03/25/04 20 100.0 22.0 7.2 5.0 1821 24 20 100.0 21.6 7.4 8.5 1648 24 100.0 21.8 7.3 6.8 1735 24
14 03/26/04 20 100.0 20 100.0 100.0 20.71

Median: 21.6 7.2 8.1 1830 23 21.3 7.1 8.2 1711 23 21.5 7.2 8.0 1764 23
Mode: 21.0 7.2 8.0 #N/A 22 21.0 7.1 8.2 #N/A 22 21.0 7.2 8.2 #N/A 22
Mean: 100.0 21.5 7.2 8.0 1755 22.9 100.0 21.4 7.2 8.2 1661 22.9 100.0 21.5 7.2 8.1 1708 22.9 20.437
SEM: 0.00 0.13 0.04 0.29 47.24 0.50 0.00 0.13 0.05 0.17 56.38 0.50 0.00 0.11 0.04 0.19 49.77 0.50 0.16

% CV: 0.00 10.52 5.45 38.38 421.96 39.22 0.00 10.15 6.51 22.40 517.62 39.22 0.00 8.88 5.56 24.93 450.60 39.22 6.07

Workorder No:
Test Chemical:

00051
6-n-Propyl-2-thiouracil (PTU)

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

DAILY DATA

Target Conc: 20.0 mg/L
Test No:

Page 5 of 11



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL
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BATT02-00051
6-n-Propyl-2-thiouracil (PTU)

Daily Average of Larval Survival for Initial Stage 54 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL
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BATT02-00051
6-n-Propyl-2-thiouracil (PTU)

Daily Average Tank Temperatures for Initial Stage 54 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL
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BATT02-00051
6-n-Propyl-2-thiouracil (PTU)

Daily Average pH for Initial Stage 54 Test

4

5

6

7

8

9

10

0 3 6 9 12 15 18 21

Study Days

M
ea

n 
pH

 (s
u)

0.0 mg/L
2.5 mg/L
5.0 mg/L
10.0 mg/L
20.0 mg/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL
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BATT02-00051
6-n-Propyl-2-thiouracil (PTU)

Daily Average Dissolved Oxygen (DO) for Initial Stage 54 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL
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BATT02-00051
6-n-Propyl-2-thiouracil (PTU)

Daily Average Light Intensity for Initial Stage 54 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL
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BATT02-00051
6-n-Propyl-2-thiouracil (PTU)

Daily Average Flow Rates for Initial Stage 54 Test
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6-n-Propyl-Thiouracil (PTU) 
Metamorphosis Assay: 

Test Termination Data – Stage and Growth 



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 51 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

A 001 0.5035 56
002 0.7890 57
003 0.8000 59
004 0.8204 57
005 0.8074 57
006 0.7894 57
007 0.6295 57
008 1.0500 57
009 0.6821 57
010 0.6560 57
011 0.8838 57
012 0.6297 57
013 0.7191 57
014 0.6995 57
015 0.8679 57
016 0.9149 59
017 1.0380 59
018 0.7320 57
019 0.8300 57
020 0.8949 57

Median: 0.795 57
Mode: 57
Mean: 0.787 57.250
SEM: 0.030 0.176
%CV: 15.367 10.393

B 021 0.5533 60
022 0.6451 57
023 0.7480 59
024 0.8088 59
025 0.8323 59
026 0.8235 59
027 0.8797 59
028 0.7333 58
029 0.6516 56
030 0.6194 57
031 0.7621 57
032 0.5392 56
033 0.6949 57
034 0.5292 56
035 0.7674 57
036 0.5080 56
037 0.8026 57
038 0.5286 57
039 0.5364 57

Median: 0.695 57
Mode: 57

Rep Mean: 0.682 57.526
SEM: 0.028 0.290
%CV: 14.956 16.659

Median: 0.748 57
Mode: 57

Total Mean: 0.736 57.385
SEM: 0.022 0.167
%CV: 16.204 13.751

Workorder No:
Test Chemical:

00051

Kinked Tail

Gross Morphology

Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail

Comments:  

TEST TERMINATION DATA (Initial Stage 51)

6-n-Propyl-2-thiouracil (PTU)
Test No:

Target Conc: 0.0 mg/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 51 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

A 040 0.8853 57
041 0.6029 57
042 0.7530 57
043 0.5101 56
044 0.9983 57
045 0.6073 57
046 0.8615 57
047 0.7046 57
048 0.7603 59
049 0.6335 57
050 0.8901 57
051 0.5906 57
052 0.6657 57
053 0.6419 57
054 0.5607 56
055 0.9866 59
056 1.1276 59
057 0.8110 57
058 0.4245 56
059 0.6264 56

Median: 0.685 57
Mode: 57
Mean: 0.732 57.100
SEM: 0.041 0.204
%CV: 21.188 12.068

B 060 1.0067 59
061 0.6142 57
062 0.8571 57
063 0.6768 57
064 0.7163 57
065 0.6442 56
066 0.5547 57
067 1.0266 57
068 0.6954 58
069 0.5598 56
070 0.6744 56
071 0.5006 56
072 0.7830 57
073 0.9879 59
074 0.6526 56
075 0.5822 56
076 0.8602 57
077 0.5762 60
078 0.8523 59
079 0.6656 56

Median: 0.676 57
Mode: 57

Rep Mean: 0.724 57.150
SEM: 0.035 0.274
%CV: 18.623 16.215

Median: 0.676 57
Mode: 57

Total Mean: 0.728 57.125
SEM: 0.027 0.169
%CV: 19.702 14.113

TEST TERMINATION DATA (Initial Stage 51)

6-n-Propyl-2-thiouracil (PTU)
Test No:

Target Conc: 2.5mg/L

Kinked Tail

Comments:  

Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail
Kinked Tail

Workorder No:
Test Chemical:

00051

Kinked Tail

Gross Morphology



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 51 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

A 080 0.6440 59
081 0.7074 57
082 0.6332 57
083 0.8393 59
084 0.9423 59
085 0.6569 57
086 0.6560 57
087 0.7757 59
088 0.7595 57
089 0.7118 57
090 0.4641 56
091 0.8006 57
092 0.6727 59
093 0.8992 59
094 0.8754 57
095 0.8295 59
096 0.5999 56
097 0.8021 57
098 0.6273 57
099 0.7230 59

Median: 0.717 57
Mode: 57
Mean: 0.731 57.700
SEM: 0.026 0.252
%CV: 13.675 14.857

B 100 0.8388 57
101 0.7028 58
102 0.5824 57
103 0.5452 56
104 0.9140 59
105 0.9087 57
106 0.6192 56
107 0.8659 59
108 0.4333 56
109 0.6553 56
110 0.6929 57
111 0.9310 57
112 0.7987 56
113 0.4393 55
114 0.6525 56
115 0.5181 56
116 0.7115 57
117 0.7821 57
118 0.9300 59
119 0.9000 57

Median: 0.707 57
Mode: 57

Rep Mean: 0.721 56.900
SEM: 0.037 0.250
%CV: 19.311 14.837

Median: 0.712 57
Mode: 57

Total Mean: 0.726 57.300
SEM: 0.022 0.187
%CV: 16.508 15.602

TEST TERMINATION DATA (Initial Stage 51)

6-n-Propyl-2-thiouracil (PTU)
Test No:

Target Conc: 5.0mg/L

Small Edema Near Heart

Comments:  

Kinked Tail
Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail
Kinked Tail
Kinked Tail

Kinked Tail
Kinked Tail
Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail
Kinked Tail

Kinked Tail
Kinked Tail
Kinked Tail
Kinked Tail

Kinked Tail
Kinked Tail
Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail
Kinked Tail

Workorder No:
Test Chemical:

00051

Kinked Tail

Gross Morphology



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 51 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

A 120 0.7486 56
121 0.5804 56
122 0.6105 57
123 0.6386 56
124 0.6485 57
125 0.6041 56
126 0.9622 57
127 0.7752 57
128 0.8691 58
129 0.8610 56
130 0.6561 57
131 0.5804 56
132 0.6179 56
133 0.8490 55
134 0.6724 55
135 0.6139 56
136 0.8487 57
137 0.9553 58
138 0.8805 54
139 0.9014 57

Median: 0.711 56
Mode: 56
Mean: 0.744 56.350
SEM: 0.030 0.221
%CV: 15.621 13.163

B 140 0.7850 58
141 0.5661 57
142 0.7757 57
143 0.6838 57
144 0.6550 57
145 0.5060 56
146 0.8450 58
147 0.7091 58
148 0.5131 54
149 1.2733 55
150 0.7911 54
151 0.6351 57
152 0.8281 54
153 0.5739 55
154 0.6717 55
155 0.6894 54
156 0.6411 56
157 0.6270 55
158 0.7902 55
159 0.7286 55

Median: 0.687 56
Mode: 55

Rep Mean: 0.714 55.850
SEM: 0.037 0.319
%CV: 19.476 19.060

Median: 0.687 56
Mode: 57

Total Mean: 0.729 56.100
SEM: 0.024 0.195
%CV: 17.475 16.505

Workorder No:
Test Chemical:

00051

Kinked Tail

Gross Morphology

Kinked Tail
Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Comments:  

TEST TERMINATION DATA (Initial Stage 51)

6-n-Propyl-2-thiouracil (PTU)
Test No:

Target Conc: 10.0mg/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 51 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

A 160 1.0620 59
161 0.6814 56
162 1.1092 55
163 0.6475 55
164 0.5664 55
165 1.1178 55
166 0.8084 55
167 0.8926 55
168 0.8228 55
169 0.7256 55
170 1.0086 55
171 0.8379 55
172 0.5660 54
173 0.4682 54
174 0.4276 53
175 0.6662 54
176 0.4647 54
177 0.3855 53
178 0.7872 55
179 0.3976 53

Median: 0.704 55
Mode: 55
Mean: 0.722 54.750
SEM: 0.053 0.289
%CV: 27.839 17.470

B 180 1.3548 55
181 1.0180 55
182 0.7090 56
183 0.7845 55
184 1.1440 55
185 0.7392 54
186 1.0869 54
187 0.8168 54
188 0.9769 54
189 0.6668 54
190 0.7252 54
191 0.7663 55
192 0.4591 54
193 0.8685 54
194 0.7689 54
195 0.6275 54
196 0.5482 54
197 0.5042 53
198 0.4620 54
199 0.8170 54

Median: 0.768 54
Mode: 54

Rep Mean: 0.792 54.300
SEM: 0.052 0.147
%CV: 26.287 8.915

Median: 0.753 54
Mode: 54

Total Mean: 0.757 54.525
SEM: 0.037 0.164
%CV: 26.999 14.050

Workorder No:
Test Chemical:

00051

Kinked Tail

Gross Morphology

Kinked Tail
Kinked Tail
Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail
Kinked Tail
Kinked Tail
Kinked Tail

Kinked Tail
Kinked Tail
Kinked Tail

Kinked Tail
Kinked Tail
Kinked Tail
Kinked Tail

Kinked Tail
Kinked Tail
Kinked Tail

Kinked Tail
Kinked Tail
Comments:  

TEST TERMINATION DATA (Initial Stage 51)

6-n-Propyl-2-thiouracil (PTU)
Test No:

Target Conc: 20.0mg/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

BATT02-00051
6-n-Propyl-2-thiouracil (PTU)

Stage Distribution for Initial Stage 51 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 54 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

C 200 0.7581 57
201 0.9473 59
202 0.9499 59
203 0.6410 57
204 0.7710 59
205 0.9995 58
206 0.5871 60
207 0.9254 57
208 0.6359 56
209 1.2016 59
210 0.6681 56
211 1.0200 58
212 0.7648 56
213 0.8488 57
214 1.0664 59
215 0.9034 58
216 0.9614 58
217 0.7207 56
218 0.8997 58
219 1.2922 59

Median: 0.902 58
Mode: 59
Mean: 0.878 57.800
SEM: 0.042 0.277
%CV: 20.109 16.306

D 220 0.6656 58
221 0.6608 58
222 0.8268 59
223 0.7460 58
224 0.6520 56
225 0.9814 58
226 0.6226 57
227 0.5514 56
228 0.9481 58
229 0.8144 59
230 0.8194 58
231 0.6966 57
232 0.6273 57
233 0.5151 59
234 0.8281 59
235 0.6977 59
236 0.8637 59
237 1.0500 58
238 0.6630 60
239 1.2164 59

Median: 0.722 58
Mode: 58

Rep Mean: 0.772 58.100
SEM: 0.039 0.240
%CV: 20.018 14.053

Median: 0.817 58
Mode: 59

Total Mean: 0.825 57.950
SEM: 0.030 0.182
%CV: 20.667 15.154

Workorder No:
Test Chemical:

00051

Gross Morphology

Kinked Tail

Small Edema Near Heart

Kinked Tail

Kinked Tail
Kinked Tail

Comments:  

TEST TERMINATION DATA (Initial Stage 54)

6-n-Propyl-2-thiouracil (PTU)
Test No:

Target Conc: 0.0 mg/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 54 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

C 240 0.7650 58
241 0.9133 59
242 0.6663 59
243 0.8285 59
244 0.9114 59
245 0.9722 58
246 0.7809 57
247 0.9790 59
248 0.7851 57
249 1.0625 59
250 0.8630 59
251 0.7942 58
252 1.0775 58
253 0.7770 58
254 0.6989 59
255 0.6999 59
256 0.7105 58
257 0.8698 58
258 0.8598 58
259 0.7516 58

Median: 0.811 58
Mode: 58
Mean: 0.838 58.350
SEM: 0.027 0.150
%CV: 12.961 8.782

D 260 0.9175 59
261 0.9542 58
262 0.8467 57
263 0.9108 58
264 0.7700 58
265 0.8917 59
266 1.0662 58
267 0.9947 58
268 0.9810 58
269 0.7240 58
270 0.7028 57
271 0.8286 58
272 0.7778 58
273 0.9165 59
274 0.8670 58
275 0.4828 60
276 0.9197 59
277 0.8738 58
278 1.0080 58
279 0.6466 58

Median: 0.883 58
Mode: 58

Rep Mean: 0.854 58.200
SEM: 0.031 0.156
%CV: 15.025 9.121

Median: 0.861 58
Mode: 58

Total Mean: 0.846 58.275
SEM: 0.020 0.107
%CV: 13.886 8.893

TEST TERMINATION DATA (Initial Stage 54)

6-n-Propyl-2-thiouracil (PTU)
Test No:

Target Conc: 2.5 mg/L

Kinked Tail
Kinked Tail

Comments:  

Kinked Tail

Kinked Tail
Small Edema Near Heart
Kinked Tail

Kinked Tail
Kinked Tail
Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail

Workorder No:
Test Chemical:

00051

Kinked Tail

Gross Morphology



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 54 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

C 280 0.8535 57
281 0.5404 58
282 0.7680 57
283 0.8804 59
284 1.0486 58
285 0.8614 58
286 1.0097 58
287 0.9867 59
288 0.8145 58
289 0.6577 59
290 0.9899 58
291 0.7878 58
292 0.7363 58
293 0.7913 58
294 0.7992 56
295 0.7665 56
296 0.4258 60
297 0.4263 60
298 0.7689 57
299 0.8816 59

Median: 0.795 58
Mode: 58
Mean: 0.790 58.050
SEM: 0.039 0.246
%CV: 19.478 14.425

D 300 1.0236 59
301 0.7327 59
302 0.9331 59
303 0.8670 57
304 0.7980 59
305 1.0963 57
306 0.9794 57
307 0.8265 57
308 1.0527 57
309 1.0325 57
310 0.7223 59
311 0.8977 56
312 0.9485 58
313 0.8322 57
314 0.8565 58
315 0.7976 59
316 0.7307 56
317 1.0325 58
318 1.0813 58
319 1.0024 58

Median: 0.915 58
Mode: 57

Rep Mean: 0.912 57.750
SEM: 0.027 0.228
%CV: 12.812 13.416

Median: 0.855 58
Mode: 58

Total Mean: 0.851 57.900
SEM: 0.025 0.167
%CV: 17.391 13.895

TEST TERMINATION DATA (Initial Stage 54)

6-n-Propyl-2-thiouracil (PTU)
Test No:

Target Conc: 5.0 mg/L

Kinked Tail

Comments:  

Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail

Small Edema Near Heart

Small Edema Near Stomach
Kinked Tail

Kinked Tail
Kinked Tail

Workorder No:
Test Chemical:

00051

Kinked Tail

Gross Morphology



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 54 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

C 320 1.0058 58
321 0.9463 58
322 0.7739 58
323 0.6609 57
324 0.8763 57
325 0.7643 58
326 0.6380 56
327 0.9200 57
328 0.7518 56
329 0.8610 58
330 0.8558 56
331 0.5997 57
332 0.7497 58
333 0.8492 58
334 1.0918 57
335 0.8346 57
336 1.2156 58
337 0.7145 57
338 0.7497 56
339 1.3631 57

Median: 0.842 57
Mode: 58
Mean: 0.861 57.200
SEM: 0.043 0.172
%CV: 20.641 10.152

D 340 0.5663 56
341 0.7485 57
342 0.7492 57
343 0.9510 57
344 0.7772 57
345 0.9597 56
346 0.8719 57
347 0.7196 59
348 0.7160 57
349 0.8443 57
350 1.1302 59
351 0.8648 59
352 0.9336 57
353 0.8433 56
354 0.7065 57
355 0.6758 57
356 1.2766 57
357 0.7701 56
358 1.0583 59
359 0.9895 59

Median: 0.844 57
Mode: 57

Rep Mean: 0.858 57.300
SEM: 0.038 0.242
%CV: 18.384 14.280

Median: 0.844 57
Mode: 57

Total Mean: 0.859 57.250
SEM: 0.028 0.147
%CV: 19.296 12.249

Workorder No:
Test Chemical:

00051

Gross Morphology

Kinked Tail
Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail

Comments:  

TEST TERMINATION DATA (Initial Stage 54)

6-n-Propyl-2-thiouracil (PTU)
Test No:

Target Conc: 10.0 mg/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 54 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

C 360 0.9508 57
361 1.0403 57
362 1.1043 57
363 0.8854 57
364 0.8013 57
365 0.8722 57
366 0.7958 57
367 0.7022 56
368 0.6325 57
369 0.8997 59
370 0.9570 58
371 0.8249 58
372 1.0764 58
373 0.8542 57
374 0.8942 59
375 0.8284 58
376 0.8931 57
377 0.7114 58
378 0.8798 58
379 0.8507 57

Median: 0.876 57
Mode: 57
Mean: 0.873 57.450
SEM: 0.027 0.170
%CV: 12.692 10.016

D 380 0.8635 57
381 1.1330 57
382 0.8604 57
383 0.6606 57
384 0.8862 57
385 0.7588 57
386 0.9135 57
387 0.6871 57
388 0.9063 59
389 1.1396 58
390 0.8681 57
391 0.6972 57
392 0.8126 57
393 0.7722 57
394 0.9021 57
395 0.8575 57
396 1.1633 58
397 1.1998 57
398 0.7997 57
399 0.8305 57

Median: 0.862 57
Mode: 57

Rep Mean: 0.886 57.200
SEM: 0.035 0.117
%CV: 16.810 6.917

Median: 0.866 57
Mode: 57

Total Mean: 0.879 57.325
SEM: 0.022 0.104
%CV: 14.733 8.662

Workorder No:
Test Chemical:

00051

Gross Morphology

Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Comments:  

TEST TERMINATION DATA (Initial Stage 54)

6-n-Propyl-2-thiouracil (PTU)
Test No:

Target Conc: 20.0 mg/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

BATT02-00051
6-n-Propyl-2-thiouracil (PTU)

Stage Distribution for Initial Stage 54 Test

0

5

10

15

20

25

30

53 54 55 56 57 58 59 60

Developmental Stage (NF)

N
um

be
r o

f S
pe

ci
m

en
s

0.0 mg/L
2.5 mg/L
5.0 mg/L
10.0 mg/L
20.0 mg/L



6-n-Propyl-Thiouracil (PTU) 
Metamorphosis Assay: 

Statistical Data – Stage and Growth 



One Way Analysis of Variance

Data source: BATT02-00051_PTU_Stage 51_Stage

Normality Test: Failed (P = <0.001)

Test execution ended by user request, ANOVA on Ranks begun

Kruskal-Wallis One Way Analysis of Variance on Ranks

Group N Missing  Median 25% 75%
0.0mg/L 39 0 57 57 57.75
2.5mg/L 40 0 57 56 57
5.0mg/L 40 0 57 56.5 59
10.0mg/L 40 0 56 55 57
20.0mg/L 40 0 54 54 55

H = 95.869 with 4 degrees of freedom.  (P = <0.001)

The differences in the median values among the treatment groups are greater than
would be expected by chance; there is a statistically significant difference  (P = <0.001)

To isolate the group or groups that differ from the others use a multiple comparison procedure.

Multiple Comparisons versus Control Group (Dunn's Method) :

Comparison Diff of Ranks Q P<0.05
20.0mg/L vs 0.0mg/L 103.194 7.963 Yes
10.0mg/L vs 0.0mg/L 47.769 3.686 Yes LOEC
2.5mg/L vs 0.0mg/L 11.519 0.889 No
5.0mg/L vs 0.0mg/L 5.394 0.416 Do Not Test NOEC

Note: The multiple comparisons on ranks do not include an adjustment for ties.



One Way Analysis of Variance

Data source: BATT02-00051_PTU_Stage 51_Growth

Normality Test: Passed (P > 0.200)

Equal Variance Test: Passed (P = 0.011)

Group Name N Missing Mean Std Dev SEM
0.0mg/L 39 0 0.736 0.139 0.0223
2.5mg/L 40 0 0.728 0.168 0.0266
5.0mg/L 40 0 0.726 0.141 0.0222
10.0mg/L 40 0 0.729 0.149 0.0236
20.0mg/L 40 0 0.757 0.235 0.0371

Source of Variation  DF  SS  MS   F   P 
Between Groups 4 0.0262 0.00654 0.225 0.924
Residual 194 5.629 0.029
Total 198 5.655

The differences in the mean values among the treatment groups are not great enough
to exclude the possibility that the difference is due to random sampling variability;
there is not a statistically significant difference  (P = 0.924).

Power of performed test with alpha = 0.050: 0.049

The power of the performed test (0.049) is below the desired power of 0.800.
You should interpret the negative findings cautiously.



One Way Analysis of Variance

Data source: BATT02-00051_PTU_Stage 54_Stage

Normality Test: Failed (P = <0.001)

Test execution ended by user request, ANOVA on Ranks begun

Kruskal-Wallis One Way Analysis of Variance on Ranks

Group N Missing  Median 25% 75%
0.0mg/L 40 0 58 57 59
2.5mg/L 40 0 58 58 59
5.0mg/L 40 0 58 57 59
10.0mg/L 40 0 57 57 58
20.0mg/L 40 0 57 57 58

H = 34.939 with 4 degrees of freedom.  (P = <0.001)

The differences in the median values among the treatment groups are greater than
would be expected by chance; there is a statistically significant difference  (P = <0.001)

To isolate the group or groups that differ from the others use a multiple comparison procedure.

Multiple Comparisons versus Control Group (Dunn's Method) :

Comparison Diff of Ranks Q P<0.05
10.0mg/L vs 0.0mg/L 40 3.091 Yes LOEC
20.0mg/L vs 0.0mg/L 38.388 2.966 Yes
2.5mg/L vs 0.0mg/L 19.412 1.5 No
5.0mg/L vs 0.0mg/L 3.525 0.272 Do Not Test NOEC

Note: The multiple comparisons on ranks do not include an adjustment for ties.



One Way Analysis of Variance

Data source: BATT02-00051_PTU_Stage 54_Growth

Normality Test: Failed (P = 0.009)

Test execution ended by user request, ANOVA on Ranks begun

Kruskal-Wallis One Way Analysis of Variance on Ranks

Group N Missing  Median 25% 75%
0.0mg/L 40 0 0.817 0.664 0.949
2.5mg/L 40 0 0.861 0.768 0.919
5.0mg/L 40 0 0.855 0.768 0.988
10.0mg/L 40 0 0.844 0.749 0.949
20.0mg/L 40 0 0.866 0.8 0.91

H = 3.414 with 4 degrees of freedom.  (P = 0.491)

The differences in the median values among the treatment groups are not great enough
to exclude the possibility that the difference is due to random sampling variability;
there is not a statistically significant difference    (P = 0.491)



6-n-Propyl-Thiouracil (PTU) 
Test Chemical Analytical Data from Battelle: 

Purity / Stability Report 







Chemistry Report for WA 3-11 
Propylthiouracil in Water 

 
 

Parameter Chemical 
Compound Name Propylthiouracil 
CAS # 51-52-5 
Central File No. CF-2151 
Initial Receipt Date 10/10/03 
Expiration Date 10/10/08 
Manufacturer Sigma, Inc. 
Lot Number 063K0144 
Battelle Study # WA 3-11-01-01 
Method SW 846, 8316 Modified 

 
Executive Summary 

 
The chemical purity of propylthiouracil determined by HPLC by the manufacturer 

was 100%.  The purity result from Battelle-Sequim by HPLC was determined to be 
99.9%.  Stability testing was conducted on two concentrations of propylthiouracil: a stock 
solution with a target concentration of 700 mg/L and a dilution with a target concentration 
of 1.2 mg/L.  In both cases, the observed concentrations were greater than the target.  
Thus, the average Day 0 concentrations for the stock and dilution solutions (818 mg/L 
and 1.57 mg/L) were used to evaluate stability.  Though the stock solution concentration 
and the diluted solution concentration were above the target levels, the validity and 
conclusions of the study were in no way affected as the stability evaluation was based 
on the Day 0 analyzed concentration. Based on the final regression model and the lower 
95% confidence limit of the slope, the stock solution concentration of propylthiouracil 
was expected to stay greater than or equal to 90% of the average Day 0 concentration 
for up to an estimated 45 days.  The dilution concentration of propylthiouracil was 
expected to stay greater than or equal to 90% of the average Day 0 concentration for up 
to an estimated 50 days.  Thus, stability testing of both the propylthiouracil stock and 
dilution solutions in water were considered stable at both the 818 mg/L and 1.57 mg/L 
concentrations for the required testing/holding period of 3 weeks. 
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1.0 INTRODUCTION 

The goal of the Battelle-Sequim, Marine Sciences Laboratory (MSL) Chemical 
Repository for the Endocrine Disruptor Screening Program (EDSP) is to provide the 
participating laboratory with requested chemicals of documented quality at required 
concentrations and in a matrix appropriate for different toxicological tests.  The EDSP 
Chemical Repository supplies the manufacturer’s information regarding purity and 
stability, the material safety data sheet (MSDS) chemical information, and independent 
analysis of purity and stability in a matrix specified by the Purity and Stability Testing 
Plan made in collaboration with the requesting Principal Investigator.  Additional 
analyses associated with the in-life studies are also provided when requested.  This 
report is the product of such a request. 

Under Work Assignment (WA) 3-11 and Battelle-Sequim Study Number WA 3-
11-01-01, Douglas J. Fort, Ph.D. from Fort Environmental Laboratories, requested purity 
and stability testing of propylthiouracil (Figure 1).  Electronic files submitted to the EDSP 
Data Coordination Center in support of this work assignment were CRF_WA-3-
11_propylthiouracil-water.doc, WA 3-11 6-n-propyl-2thiouracilpurity-stability test 
plan1.doc, DSUM_WA-3-11_PTU-water.xls, and DAF_WA-3-11_PTU-water.doc. 

2.0 GENERAL METHODS 

Methods of standard operation of the Chemical Repository (Repository) are 
addressed in a series of Repository specific MSL SOPs (reference MSL-R-001 through 
014) as well as additional MSL SOPs as required.  These procedures address chemical 
procurement including procurement of controlled substances, when applicable, which 
have unique permitting, ordering, handling, inventory, and storage requirements; 
chemical receipt and chain of custody, chemical log-in and labeling, inventory, chemical 
storage; stock solution preparation, documentation and archiving; test solution 
preparation, documentation and shipping; chemical disposal, and repository 
maintenance over time.  The quality assurance (QA) requirements for procurement of 
chemicals for use in the Chemical Repository are addressed in procedure, MSL-A-012, 
Procurement.  Each purchase requisition receives QA review to determine what is being 
ordered and which specific requirements apply. 

2.1 Chemical Procurement 
As requested by Douglas J. Fort, Ph.D., propylthiouracil, (CAS No. 51-52-5) was 

purchased for purity and stability analysis and used as the first test chemical in a frog 
metamorphosis assay (Figure 1).   Propylthiouracil was purchased from Sigma, Inc. and 
lot number 063K0144 was received on 10/10/03 with an expiration date of 10/10/08 
(Table 1).  The chemical was left in the original container, logged in to the Chemical 
Management System (CMS) and given a CMS barcode and unique log in number (CF-
2151) as per SOP MSL-R-001-00. The chemical was stored in a clean, dry location at 
room temperature. 
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EDSP Chemical Request Form 
For EPA WA:  3-11 

 

Study Director: 

 Name:  Douglas J. Fort, Ph.D. 

 Affiliation:  Fort Environmental Laboratories 

 Location:  Stillwater, Oklahoma 74074 

 Telephone number:  405-624-6771 

 

Bioassay Information: 
 

Proposed Bioassay:  Frog Metamorphosis Assay Demonstration 

Test Chemical:  6-Propyl-2-thiouracil (PTU) 

Carrier(s) NA 

Concentrations/Dilution Series: 2.5, 5.0, 10.0, 20.0 mg/L 

 *Consider if analysis method detection limit which may be determined in Purity 

  

In vitro or in vivo tests? In vivo 

Organism to be tested:  Xenopus Laevis (South African Clawed Frog) 

Method of test solution administration:  Flow-through exposure/diluter system 

Planned/proposed test duration:  14 and 21 days 

 

Chemical Information: 

 

Chemical Name: 6-Propyl-2-thiouracil (PTU) 

CAS: 51-52-5 

Any known purity information:  may refer to attached documentation 

Any know stability information:  Contact Dr. Joe Tietge, EPA Duluth, MN 

Desired purity (%) for test? ≥ 98% 

 
 

Figure 1. EDSP Requisition Form for Propylthiouracil 
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Table 1. Chemical Procurement Information 

Parameter Chemical 
Compound Name Propylthiouracil 
CAS # 51-52-5 
Central File No. CF-2151 
Initial Receipt Date 10/10/03 
Expiration Date 10/10/08 
Manufacturer Sigma, Inc. 
Lot Number 063K0144 
Manufacturer’s Purity 100% 

Storage Conditions Brown glass, dry place, room 
temperature 

Battelle Study # WA 3-11-01-01 
Method SW 846, 8316 Modified 

 
   

2.2 Chemical Purity 
Chemical purity was verified by chromatographic analysis through comparison of 

the peak area of the principal peak (PTU) with the total areas of all peaks discerned 
(PTU peak and contaminant peaks) reported as % Purity = (PTU Area/(PTU Area + 
Contaminant Peak Areas)) X 100.  This result was then compared to the manufacturer’s 
certificate of analysis/purity (Appendix A).  No statistical analyses were performed for the 
verification of chemical purity.  General methods are documented in the procedure, 
EDSP.D-012-01, Chemical Repository Summary Displays and Statistical Analyses for 
the EDSP Data Coordination Center (DCC). 

Purity verification was conducted on a high performance liquid chromatography 
system with a UV absorbance detector (HPLC-UV) at the 276 nm wavelength by running 
a solution of about 8000 ng/mL in 68% Methanol: 32% 100mM potassium phosphate 
buffer, pH adjusted to 3 with phosphoric acid (v:v).  A water blank was also analyzed on 
the HPLC.  The purity was determined by first identifying the peaks in the chromatogram 
of the propylthiouracil that were the same as the peaks in the analysis of the blank.  The 
areas associated with these common peaks were then eliminated by inhibiting 
integration or other methods and the remaining peaks were reported as a percentage of 
the total peak area.  The percentage associated with the largest peak represented the 
purity of propylthiouracil. The HPLC was set up with an autosampler.  The autosampler 
was set to inject 450 µL of the matrix dilution.  One replicate was analyzed. 

2.3 Preparation of Stock Matrices for Stability Analysis 
A general study plan for stability testing based on the WA 3-11 request from 

Douglas J. Fort, Ph.D. was developed as the stability test protocol and is presented in 
Appendix B.  A single stock solution was prepared to arrive at the chemical 
concentrations requested for stability analysis (Table 2).  All samples were analyzed in 
triplicate so that a mean concentration and relative standard deviation (RSD) could be 
determined.  General methods are documented in EDSP.D-012-01. 

Propylthiouracil stock matrices were prepared on 11/14/03 for testing as 
described in Table 2.  Briefly, for the 700 mg/L (stock) propylthiouracil, 0.7022 g was 
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weighed into an amber 1 liter bottle with ~1 liter of MSL well water.  The solution was 
agitated with a stir bar and stir plate until all of the propylthiouracil was dissolved.  For 
the 1.2 mg/L propylthiouracil, 1.8 ml of the stock solution was added to another 1 liter 
amber ashed bottle and approximately 1liter MSL well water was  
 

Table 2. Stock Matrix Composition for Stability Testing
Study and 
Duration Test Chemical 

Target 
Concentration Sample ID Stock Matrix 

700 mg/L 
Stock Solution 2151-2a-1-1 Stk 0.7022 g in ~1 L 

water WA 3-11-01-01 
3 Weeks Propylthiouracil 1.2 mg/L 

Diluted Solution 2151-2a-1-1 Dil 1.8 mL of stock in 
~1 L water 

 
 
added.  The solution was hand agitated to disperse the solution.  Bottles were labeled 
and stored at room temperature for the duration of the test. 

2.4 Analytical Chemistry for Stability Testing 
Chemical stability was evaluated under storage conditions and matrix 

specifications as requested by the participating laboratory.  At initiation and at each time 
period throughout the duration of the test, the chemical concentration was determined by 
chromatographic analysis.  Triplicate aliquots were tested.  The frequency of 
determinations and the duration of testing were determined by the requesting principal 
investigator and the chemists based on a priori knowledge about chemical stability.  
General methods are documented in EDSP.D-012-01. 

Propylthiouracil stock solution was sampled by taking 0.01 mL of the sample and 
placing it into a 1.8-mL autosampler vial with 0.99 mL of 68:32 Methanol:buffer (v:v).  
The solution was agitated with a transfer pipette and then transferred to an HPLC 
autosampler vial.  Propylthiouracil diluter solution was sampled by taking 0.1 mL of the 
sample and placing it into a 1.8-mL autosampler vial with 0.9 mL of 68:32 
Methanol:buffer (v:v).  The solution was agitated with a transfer pipette and then 
transferred to an HPLC autosampler vial. These vials were then analyzed by HPLC with 
ultraviolet/visible wavelengths (HPLC-UV/VIS) using a wavelength of 276 nm for 
quantification.  A water blank was prepared the same way as the diluter sample and then 
analyzed by HPLC for quantification.  Initial calibration verification and continuing 
calibration verification (ICV/CCV) samples were analyzed to demonstrate on-going 
calibration accuracy. 

2.5 Statistical Analysis of Stability 
Log linear degradation curves were fit to the data to describe the chemical 

concentration over time and their dependence on storage conditions and solvent matrix.  
Lack of fit and residual plots were evaluated to determine the form of the regression.  
Power calculations based on the observed variability were used to determine the 
sensitivity of the test to detect degraded concentrations.  General methods are 
documented in SOP EDSP.D-012-01. 
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3.0 RESULTS 

3.1 Chemical Purity 
Battelle-Sequim conducted a HPLC purity scan on the propylthiouracil.  The 

chromatogram, after solvent blank correction, showed one large peak that had the 
appropriate retention time for propylthiouracil and several very small peaks. The area of 
the propylthiouracil peak was 99.9% of the total area of all peaks in the chromatogram. 
Chemical purity of propylthiouracil determined by the manufacturer was 100% (Appendix 
A).   

3.2 Analytical Chemistry for Stability Testing 
Chemical stability testing was initiated on 11/14/03.  Chemical concentration was 

determined 9 times over a period of 24 days.  The analytical and quality control (QC) 
results are presented in Appendix C.  One water blank was analyzed with every batch 
for QC purposes.  There were no detectable concentrations of propylthiouracil in the 
blanks.  ICV/CCV results ranged from 97.3% to 103%.  All QC data were within 
acceptance criteria.  The MDL was determined to be 0.0189 mg/L. 

3.3 Statistical Results of Stability Trial 
All of the observed concentrations for the stock solution of propylthiouracil were 

greater than the target concentration of 700 mg/L.  Thus, the average Day 0 
concentration of 818 mg/L was used to evaluate stability.  A plot of the stock solution 
against time suggested very little chemical decay (Figure 2).  None of the data points 
were less than 90% of the average Day 0 concentration.  Based on the final regression 
model and the lower 95% confidence limit of the slope, the concentration of 
propylthiouracil was expected to stay greater than or equal to 90% of the average Day 0 
concentration for up to an estimated 45 days (Table 3).  Thus, this stock solution was 
considered stable for the required 3-week testing/holding period.  The complete 
statistical analysis is presented in Appendix D. 

All of the observed concentrations for the diluted solution of propylthiouracil were 
greater than the target concentration of 1.2 mg/L.  Thus, the average Day 0 
concentration of 1.57 mg/L was used to evaluate stability.  All observations of the diluted 
solution of propylthiouracil were greater than 90% of the average day zero concentration 
(Figure 2).  Based on the final regression model and the lower 95% confidence limit of 
the slope, the concentration of propylthiouracil was expected to stay greater than or 
equal to 90% of the average Day 0 concentration for an estimated 50 days (Table 3).  
Thus, this stock solution was considered stable for the required testing/holding period of 
3 weeks.  The complete statistical analysis is presented in Appendix D.
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Figure 2. Observed concentration of propylthiouracil (PTU) with a target 
concentration of 700 mg/L (above) and 1.2 mg/L (below) against time  
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Table 3. Summary of Statistical Results for Propylthiouracil 

2151-2a-1-1 Stk 2151-2a-1-1 Dil 
WA 3-11-01-01 
Statistical Analysis conducted by Valerie Cullinan 
Using Minitab Version 13.32, Minitab Inc., 1999. PTU  700 mg/L PTU 1.2 mg/L 
Average Day 0 Concentration (mg/L) 818 1.57 
Number of determinations 1 1 
Number of weeks tested 3 3 
Number of replicates per day 3 3 
Number of outliers removed 0 0 
Number of observations removed 0 0 

Overall Mean Concentration 830 1.53 
95% Upper CL 842 1.55 
error degrees of freedom 26 26 
1-sample t-test of Ho: µ >= Target NS a S b

estimated intercept of ln(concentration) against time 6.7298 0.4354 
estimated slope of ln(concentration) against time -0.0007 -0.0006 
standard error of slope 0.0010 0.0006 
error degrees of freedom 25 25 
Significance test of lack-of-fit for final model NS NS 
Significance test of Ho: β = 0 vs. H1: β ≠   0 NS NS 
Lower 95% CL of β -0.003 -0.002 
Upper 95% CL of β 0.001 0.001 
Maximum Percent Loss (using LCL) over 8 days 2.3% 1.4% 
Mean Percent Loss (using bhat) 0.6% 0.5% 
LN(90% of Target) 6.6012 0.3461 
Number of days until at 90% of Target (using LCL) 45 50 
Conclusion using Target Concentration: Stable for 3 wks Stable for 3 wks 
a Not Significant at α = 0.05 
b Significant at α = 0.05   

 

4.0 CONCLUSIONS 

The chemical purity determined by Battelle-Sequim was 99.9% and by the 
manufacturer was 100%.  Stability testing of propylthiouracil in water concluded that the 
chemical was stable at both the 818 mg/L and 1.57 mg/L concentrations for a 
testing/holding period of 3 weeks. 
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APPENDIX A 
 

MANUFACTURER’S CERTIFICATE OF ANALYSIS/PURITY 
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APPENDIX B 
 

PURITY AND STABILITY TESTING PLAN 
 



 
EDSP Purity Analysis and Stability Testing Plan for 6-n-Propyl-2-thiouracil (PTU) 

 
CHEMICAL INFORMATION 
 
Chemical Name: 6-n-Propyl-2-thiouracil (MSL CF-2151, CMS 219750) 
 
CAS Number: 51-52-5 
 
Lot Number: 063K0144, stored at RT in MSL 5 Rm 219 
 
Expiration date: 10/08 
 
Manufacturer’s Purity Information: >99% (from certificate of analysis) 
 
Manufacturer’s Stability Information: Protect from light, avoid strong oxidizing agents, strong 
acids, and strong bases (from MSDS) 
 
MSL Purity Results: 
 

Purity (%):  To be determined at MSL by HPLC 
 
MDL:  Will be determined as part of stability study.  
 
Calibration Standard available: Yes, there is material from a separate Mfg. in inventory – CMS 
# 174438, lot # GF01, >99% purity 
 
 Name:  6-n-Propyl-2-thiouracil 
 
CAS:  51-52-5 
 
BIOASSAY INFORMATION 
 
Study Director: 
 
 Name: Douglas J. Fort, Ph.D. 
 Affiliation: Fort Environmental Laboratories 
 Location: Stillwater, Oklahoma 74074 
 Telephone number: 405-624-6771  
Email: djfort@fortlabs.com 
 
 
Proposed Bioassay: EDSP WA 3-11 Frog Metamorphosis Assay Demonstration 
 
 Test Chemical: 6-n-Propyl-2-thiouracil (PTU) 
 
 CAS: 51-52-5 
 
 Carrier(s):  PTU to be dissolved in well water  
 
 Concentrations/Dilution Series: 0.00, 2.50, 5.00, 10.0, 20.0 mg/L 
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EDSP Purity Analysis and Stability Testing Plan for 6-n-Propyl-2-thiouracil (PTU) continued 
 

 
In vitro or in vivo tests?  In vivo 
 
 Organism to be tested:  Xenopus laevis (South African Clawed Frog) 
 
 Method of test solution administration: Flow-through exposure/diluter system  
 
 Planned/Proposed test duration: 3 weeks 
 
Solubility:  Prior to initiation of the stability testing, solubility of the PTU, in the carrier, will be 
demonstrated at levels sufficient to allow accurate production of the stock solution. 
 
Design of Stock Solution Stability Test: A stock solution of approximately 700 mg/L of PTU will 
be prepared for stability testing. The solution will be stored in a glass container at ambient room 
temperature in the dark for three weeks, sampled twice weekly in triplicate and analyzed weekly 
by HPLC. 
 
# of replicates: 3 
 
Duration:  3 weeks, sampling twice weekly with triplicate samples taken each time 
 
Other Factors: 
 
  Temperature regime(s):  ambient °C 

Test container type:  glass 
Light or dark: Dark except when container is removed for sampling or handling 
Other: None 

 
Carrier(s): PTU will be dissolved in well water. 
 

 
Test Chemical Test Chemical Concentration and Method 

  
Aqueous Stock (mg/L) 

 
Detection 
Method 

 

PTU 700e HPLC 
 

 
eEstimated stock concentration:  The estimated detection limit based 
on the sensitivity on the equipment is TBD, which is about TBD times 
(depends on the volume of sample extracted) below the target stock 
concentration of 700 mg/L.  For assessment of stock solution stability and 
preparation, we expect sample volume to be TBD. From these, TBD ul 
aliquots will be removed for analysis. This would be diluted to give an 
approximate concentration of TBD ug/L for analysis. 
 
Design of stability test carried out in preparation for receipt of samples collected 
to monitor Diluter system performance: An aliquot of the stock solution will be diluted 
to 5.00 mg/L (TBD) in well water for verification of storage condition for samples to be 
collected and tested for monitoring Diluter system performance.  The 5.00 mg/L (TBD) 
sample will be stored in glass at 4 °C in the dark for three weeks.  All aspects of the 
stability testing will be identical to that of the stock solution above, save sampling event  
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EDSP Purity Analysis and Stability Testing Plan for 6-n-Propyl-2-thiouracil (PTU) continued 
 
will occur once per week instead of twice.  Testing will be carried out in parallel with the 
stock solution stability testing. 
 
Personal Protective Equipment: All personnel must wear a lab coat, eye protection 
and Nitrile gloves when handling PTU or water spiked with PTU.  Disposal of all 
wastewater must comply with the wastewater treatment plan prepared for WA 3-11. 
 
Statistical testing:  Regression analysis will be used to test for a significant slope of the 
chemical concentration recovered versus time.  The concentration recovered will be transformed 
to the natural logarithm to reduce heterogeneity of variances between times.  Residual plots will 
be evaluated to determine the need for fitting polynomials. 
 
Resulting records package:   
 

Manufacturer’s certificate of analysis or purity  
 MSDS 
 Records: 

• Date sample received;  
• Date(s) sample analyzed;  
• Sample matrix;  
• Electronic file identification codes (when applicable to  
             identify instrument data files); 
• Data summary reports; 

o Chemical repository confirmatory test results of  
             chemical identity and purity; 
o Chemical repository test results of lot-to-lot  
             variation in chemical purity; 
o Chemical repository periodic assessment results  
             of changes in purity of stock solutions and             
             dilutions and generation of degradation products 

• QC data reports; 
• Data qualifying flags; and  
• Dilution factor(s). 

 
 
Prepared by Michael Cobb 
 
Distribution; 

Project File 
Tim Fortman 
Waverly Thorsen 
Deborah Coffey 
Val Cullinan 
Whitney Hansen 

             Eric Crecelius 
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The following differences from the Stability Test Plan occurred: 
 
The target concentrations were listed as 700 and 5.0 mg/L in the propylthiouracil stability 
test plan.  The actual concentrations determined were approximately 800 and 1.5 mg/L.  
The differences were due to two factors. 
 
First, there was a change in the dose concentration range of the amphibian study, 
documented and received from Doug Fort, increasing the dose concentration range from 
the original 1.25 – 10.0 mg/L, up to 2.5 – 20.0 mg/L.  The study had been initiated prior 
to receipt of this change order. The 5.0 mg/L initially estimated as the target dilution test 
concentration in the test plan was accompanied with “TBD.”  Upon further discussion 
(prior to receipt of the dose concentration change order) we decided to bracket both the 
dose and stock solution concentration range in the study by selection of a dilution 
concentration at the bottom of the originally specified range (1.25 mg/L).  
 
The factor resulting in the increased test concentration level from 700 to ~800 mg/L was 
due to use of a one liter bottle to measure the (approximate) volume of water diluent 
rather than use of a class A graduated cylinder - a practice that will not be repeated. 
 
Neither of these factors have any impact on the conclusions of the study since Day 0 
analyzed concentrations were used to evaluate stability. 
 
Signed:__________________________            ________________ 
         Tim Fortman, Analyst             Date 
 
Signed:__________________________    ________________ 
     Michael Cobb, Study Director             Date 
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APPENDIX C 
 

ANALYTICAL RESULTS OF STABILITY TESTING



Table C1. Propylthiouracil concentration in Water (mg/L) 

Target 
Conc. Sample ID 

Sample 
Date 

Analysis 
Date 

Propylthiouracil 
(mg/L) 

Average 
(mg/L) Recovery

a
RSD 

700 mg/L 2151-2a-1-1 Stk R-1 11/14/2003 11/17/2003 825  101%  
700 mg/L 2151-2a-1-1 Stk R-2 11/14/2003 11/17/2003 845 818 103% 4% 
700 mg/L 2151-2a-1-1 Stk R-3 11/14/2003 11/17/2003 784  96%  
700 mg/L 2151-2a-1-2 Stk R-1 11/17/2003 11/17/2003 818  100%  
700 mg/L 2151-2a-1-2 Stk R-2 11/17/2003 11/17/2003 805 830 98% 4% 
700 mg/L 2151-2a-1-2 Stk R-3 11/17/2003 11/17/2003 867  106%  
700 mg/L 2151-2a-1-3 Stk R-1 11/19/2003 11/19/2003 810  99%  
700 mg/L 2151-2a-1-3 Stk R-2 11/19/2003 11/19/2003 834 830 102% 2% 
700 mg/L 2151-2a-1-3 Stk R-3 11/19/2003 11/19/2003 846  103%  
700 mg/L 2151-2a-1-4 Stk R-1 11/24/2003 11/26/2003 966  118%  
700 mg/L 2151-2a-1-4 Stk R-2 11/24/2003 11/26/2003 817 868 100% 10% 
700 mg/L 2151-2a-1-4 Stk R-3 11/24/2003 11/26/2003 819  100%  
700 mg/L 2151-2a-1-5 Stk R-1 11/26/2003 11/26/2003 834  102%  
700 mg/L 2151-2a-1-5 Stk R-2 11/26/2003 11/26/2003 852 840 104% 1% 
700 mg/L 2151-2a-1-5 Stk R-3 11/26/2003 11/26/2003 834  102%  
700 mg/L 2151-2a-1-6 Stk R-1 12/1/2003 12/4/2003 849  104%  
700 mg/L 2151-2a-1-6 Stk R-2 12/1/2003 12/4/2003 851 845 104% 1% 
700 mg/L 2151-2a-1-6 Stk R-3 12/1/2003 12/4/2003 835  102%  
700 mg/L 2151-2a-1-7 Stk R-1 12/3/2003 12/4/2003 808  99%  
700 mg/L 2151-2a-1-7 Stk R-2 12/3/2003 12/4/2003 801 809 98% 1% 
700 mg/L 2151-2a-1-7 Stk R-3 12/3/2003 12/4/2003 818  100%  
700 mg/L 2151-2a-1-8 Stk R-1 12/5/2003 12/8/2003 828  101%  
700 mg/L 2151-2a-1-8 Stk R-2 12/5/2003 12/8/2003 838 837 102% 1% 
700 mg/L 2151-2a-1-8 Stk R-3 12/5/2003 12/8/2003 845  103%  
700 mg/L 2151-2a-1-9 Stk R-1 12/8/2003 12/8/2003 743  91%  
700 mg/L 2151-2a-1-9 Stk R-2 12/8/2003 12/8/2003 821 797 100% 6% 
700 mg/L 2151-2a-1-9 Stk R-3 12/8/2003 12/8/2003 826  101%  

        
1.2 mg/L 2151-2a-1-1 Dil R-1 11/14/2003 11/17/2003 1.57  100%  
1.2 mg/L 2151-2a-1-1 Dil R-2 11/14/2003 11/17/2003 1.59 1.57 101% 1% 
1.2 mg/L 2151-2a-1-1 Dil R-3 11/14/2003 11/17/2003 1.55  99%  
1.2 mg/L 2151-2a-1-2 Dil R-1 11/17/2003 11/17/2003 1.54  98%  
1.2 mg/L 2151-2a-1-2 Dil R-2 11/17/2003 11/17/2003 1.56 1.55 99% 1% 
1.2 mg/L 2151-2a-1-2 Dil R-3 11/17/2003 11/17/2003 1.54  98%  
1.2 mg/L 2151-2a-1-3 Dil R-1 11/19/2003 11/19/2003 1.53  97%  
1.2 mg/L 2151-2a-1-3 Dil R-2 11/19/2003 11/19/2003 1.57 1.54 100% 1% 
1.2 mg/L 2151-2a-1-3 Dil R-3 11/19/2003 11/19/2003 1.54  98%  
1.2 mg/L 2151-2a-1-4 Dil R-1 11/24/2003 11/26/2003 1.50  96%  
1.2 mg/L 2151-2a-1-4 Dil R-2 11/24/2003 11/26/2003 1.55 1.50 98% 4% 
1.2 mg/L 2151-2a-1-4 Dil R-3 11/24/2003 11/26/2003 1.44  92%  
1.2 mg/L 2151-2a-1-5 Dil R-1 11/26/2003 11/26/2003 1.50  96%  
1.2 mg/L 2151-2a-1-5 Dil R-2 11/26/2003 11/26/2003 1.50 1.50 95% 0% 
1.2 mg/L 2151-2a-1-5 Dil R-3 11/26/2003 11/26/2003 1.50  95%  
1.2 mg/L 2151-2a-1-6 Dil R-1 12/1/2003 12/4/2003 1.59  101%  
1.2 mg/L 2151-2a-1-6 Dil R-2 12/1/2003 12/4/2003 1.56 1.56 100% 2% 
1.2 mg/L 2151-2a-1-6 Dil R-3 12/1/2003 12/4/2003 1.53  97%  
1.2 mg/L 2151-2a-1-7 Dil R-1 12/3/2003 12/4/2003 1.53  97%  
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Target 
Conc. Sample ID 

Sample 
Date 

Analysis 
Date 

Propylthiouracil 
(mg/L) 

Average 
(mg/L) Recovery

a
RSD 

1.2 mg/L 2151-2a-1-7 Dil R-2 12/3/2003 12/4/2003 1.56 1.54 99% 1% 
1.2 mg/L 2151-2a-1-7 Dil R-3 12/3/2003 12/4/2003 1.54  98%  
1.2 mg/L 2151-2a-1-8 Dil R-1 12/5/2003 12/8/2003 1.51  96%  
1.2 mg/L 2151-2a-1-8 Dil R-2 12/5/2003 12/8/2003 1.54 1.52 98% 1% 
1.2 mg/L 2151-2a-1-8 Dil R-3 12/5/2003 12/8/2003 1.50  96%  
1.2 mg/L 2151-2a-1-9 Dil R-1 12/8/2003 12/8/2003 1.50  95%  
1.2 mg/L 2151-2a-1-9 Dil R-2 12/8/2003 12/8/2003 1.49 1.53 95% 4% 
1.2 mg/L 2151-2a-1-9 Dil R-3 12/8/2003 12/8/2003 1.60  102%  

        
Blank 2151-2a-1 Blank 1  11/17/2003 0.0189 U 0.0189 U   
Blank 2151-2a-1 Blank 2  11/17/2003 0.0189 U    
Blank 2151-2a-1 Blank 3  11/19/2003 0.0189 U    
Blank 2151-2a-1 Blank 4  11/26/2003 0.0189 U 0.0189 U   
Blank 2151-2a-1 Blank 5  11/26/2003 0.0189 U    
Blank 2151-2a-1 Blank 6  12/4/2003 0.0189 U 0.0189 U   
Blank 2151-2a-1 Blank 7  12/4/2003 0.0189 U    
Blank 2151-2a-1 Blank 8  12/8/2003 0.0189 U 0.0189 U   
Blank 2151-2a-1 Blank 9  12/8/2003 0.0189 U    

a Recovery is based on the Average Day 0 Concentration 
U Sample values below method detection limit (MDL) 
Calculations are produced before rounding. 

 
Table C2. ICV/CCV Data for Propylthiouracil Concentration in Water 

Analysis 
Date Sample Name 

Propylthiouracil 
(µg/mL) Recoverya

PD 
11/17/2003 PP-1267 ICV 0.7947 99.3% 0.66% 
11/17/2003 PP-1266 C CCV 0.8159 102% 1.99% 
11/17/2003 PP-1266C CCV 0.8102 101% 1.28% 
11/17/2003 PP-1266 C CCV 0.8019 100% 0.23% 
11/17/2003 PP-1266 C CCV 0.8123 102% 1.54% 
11/19/2003 PP-1266 C CCV 0.7782 97.3% 2.73% 
11/19/2003 PP-1266 C CCV 0.8228 103% 2.85% 
11/26/2003 PP-1267 ICV 0.7866 98.3% 1.67% 
11/26/2003 PP-1266 C CCV 0.7982 99.8% 0.22% 
11/26/2003 PP-1266 C CCV 0.7980 99.8% 0.25% 
11/26/2003 PP-1266 C CCV 0.8089 101% 1.12% 
12/4/2003 PP-1267 ICV 0.7874 98.4% 1.57% 
12/4/2003 PP-1266 C CCV 0.8042 101% 0.52% 
12/4/2003 PP-1266 C CCV 0.8123 102% 1.54% 
12/4/2003 PP-1266 C CCV 0.8134 102% 1.67% 
12/8/2003 PP-1267 ICV 0.7889 98.6% 1.38% 
12/8/2003 PP-1266 C CCV 0.8069 101% 0.87% 
12/8/2003 PP-1266 C CCV 0.8041 101% 0.52% 
12/8/2003 PP-1266 C CCV 0.8098 101% 1.23% 

   a Recovery based on 0.80 µg/mL 
      PD = Deviation from 100% recovery. 

    Calculations are produced before rounding. 
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Calibration Standards for PP-1266 and PP-1267 

 
Calibrations were performed using a six-point calibration, standards were labeled PP-
1266 A thru F.   This mix is used for PTU analysis by HPLC-UV/Vis.  These standards 
were made by serial dilutions of standards PP-1264 and PP-1265. 

• PTU standard PP-1264  was made by weighing 0.0500 g of the neat material 
(PTU; Sigma P3755-25G; Lot #063K0144; expiration date 10/08) into a 25 mL 
volumetric flask.  This was then diluted to the mark with Methanol. 

• PTU standard PP-1265 was made by measuring 1 mL of PP-1264 into a 10 mL 
volumetric flask.  This was then diluted to the mark with methanol:phosphate 
buffer mix. 

 
The PP-1266 series (A through F) was made as follows. 

• Solution A, 2 mL of PP-1265 added to a 50 mL volumetric flask and diluted to 
the mark with a methanol:phosphate buffer mix. 

• Solution B, 1 mL of PP-1265 added to a 50 mL volumetric flask and diluted to 
the mark with a methanol:phosphate buffer mix. 

• Solution C, 0.2 mL of PP-1265 added to a 50 mL volumetric flask and diluted to 
the mark with a methanol:phosphate buffer mix. 

• Solution D, 0.1 mL of PP-1265 added to a 50 mL volumetric flask and diluted to 
the mark with a methanol:phosphate buffer mix. 

• Solution E, 0.02 mL of PP-1265 added to a 50 mL volumetric flask and diluted 
to the mark with a methanol:phosphate buffer mix. 

• Solution F, 0.01 mL of PP-1265 added to a 50 mL volumetric flask and diluted 
to the mark with a methanol:phosphate buffer mix. 

 
The Methanol:Phosphate Buffer Mix used is a mix of 68% Methanol with 32% 
Phosphate buffer.  The buffer is made by weighing 13.6 g KH2PO4 onto 4 liters of DI 
water and adjusting the pH to 3 with Phosphoric acid.   
 
The ICV standard PP-1267 (A and B) was made in a 2 step process.  PP-1267 A was 
made by weighing 0.0501 grams of PTU (TCI P0533; Lot #GF-01; expiration date 
10/04) into a 25-mL volumetric flask and diluted to the mark with methanol.  PP-1267 B 
was made by measuring 0.02 mL of PP-1267A into a 50 mL volumetric flask and 
diluting to the mark with the methanol:buffer described above. 
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APPENDIX D 
 

STATISTICAL REPORT 



WA-3-11 
Statistical Analysis conducted by Valerie Cullinan 
Using Minitab Version 13.32, Minitab Inc., 1999. 
 
—————   1/8/2004 3:16:36 PM   ———————————————————— 
Analysis of PTU – 818 mg/L Stock Stability Study 
 

• Test to determine if the data are from a population with mean of 818 mg/L. 
         
 
Macro performs a one-sample t-test for mu less than TARGET & 
What is the target value for X    3 
DATA> 818 
 
One-Sample T: PTU-stock 
 
Test of mu = 818 vs mu < 818 
 
Variable          N      Mean     StDev   SE Mean 
PTU-stock        27    830.36     36.60      7.04 
 
Variable      95.0% Upper Bound        T      P 
PTU-stock                842.37     1.75  0.954 
 
t Boxplot of PTU-stock 

950850750

PTU-stock

Boxplot of PTU-stock
(with Ho and 95% t-confidence bound for the mean)

]
X
_

Ho

 
 
Outliers are < Median-3*IQD OR > Median+3*IQD 
 
Boundary for outliers are values <    745.563  and >    910.798 
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Day   Rep  High Value 
 
  10    1   966.309 
 
Day   Rep  Low Value 
 
  24    1   742.626 
 
 
Do you want to remove any outliers? (yes OR no) 
n 
 
 

• Transform data to natural logarithm and conduct regression analysis. 
 
      Day     Rep  Ln(Concentration) 
 
        0       1      6.7150 
        0       2      6.7388 
        0       3      6.6645 
        3       1      6.7066 
        3       2      6.6914 
        3       3      6.7655 
        5       1      6.6965 
        5       2      6.7267 
        5       3      6.7400 
       10       1      6.8735 
       10       2      6.7059 
       10       3      6.7081 
       12       1      6.7257 
       12       2      6.7476 
       12       3      6.7266 
       17       1      6.7438 
       17       2      6.7469 
       17       3      6.7278 
       19       1      6.6948 
       19       2      6.6865 
       19       3      6.7074 
       21       1      6.7192 
       21       2      6.7306 
       21       3      6.7391 
       24       1      6.6102 
       24       2      6.7102 
       24       3      6.7171 
 
Conducts Simple Linear Regression 
 
Regression Analysis: PTU-stock versus Day 
 
The regression equation is 
PTU-stock = 6.73 - 0.00071 Day 
 
Predictor        Coef     SE Coef          T        P 
Constant      6.72975     0.01538     437.69    0.000 
Day         -0.000713    0.001046      -0.68    0.501  NS 
 
S = 0.04348     R-Sq = 1.8%      R-Sq(adj) = 0.0% 
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Analysis of Variance 
Source            DF          SS          MS         F        P 
Regression         1    0.000880    0.000880      0.47    0.501 
Residual Error    25    0.047257    0.001890 
  Lack of Fit      7    0.013754    0.001965      1.06    0.429 NS 
  Pure Error      18    0.033504    0.001861 
Total             26    0.048137 
 
Unusual Observations 
Obs        Day   PTU-stoc         Fit      SE Fit    Residual    St Resid 
 10       10.0    6.87348     6.72262     0.00872     0.15087        3.54R  
 25       24.0    6.61019     6.71263     0.01480    -0.10244       -2.51R  
 
R denotes an observation with a large standardized residual 

Could remove this 
data point. 

 
Normplot of Residuals for PTU-stoc 
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Do you want to remove any data points? (yes OR no) 
n 
 
Should a quadratic be fit? (yes OR no) 
n 
 
Power analysis for t-test of slope less than zero 
 
Power and Sample Size 
 
1-Sample t Test 
 
Testing mean = null (versus < null) 
Calculating power for mean = null + difference 
Alpha = 0.05  Sigma = 0.0434775 
 
Sample 
  Size   Power  Difference 
    25  0.9900     -0.0356 
 

• That means we would detect a mean of 6.6713 as significantly less than ln(818) 
= 6.7069 or a change of 789 from 818 = 3.5% loss. 

 
Fit 95% confidence bands about the fitted simple linear model 
  
 
Fitted Line Plot: PTU-stock versus Day 

 0 10 20
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PTU-stock = 6.72975 - 0.0007135 Day

S = 0.0434775      R-Sq = 1.8 %      R-Sq(adj) = 0.0 %

Regression

95% CI

Regression Plot

 
 

• Conclusion – stable for 3 weeks. 
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Analysis of PTU – 1.6 mg/L Dilution Stability Study 
 
Test to determine if the data are from a population with mean of 1.6 mg/L. 
 
Macro performs a one-sample t-test for mu less than TARGET & 
What is the target value for X    4 
DATA> 1.6 
 
One-Sample T: PTU-dil 
 
Test of mu = 1.6 vs mu < 1.6 
 
Variable          N      Mean     StDev   SE Mean 
PTU-dil          27   1.53410   0.03635   0.00700 
 
Variable      95.0% Upper Bound        T      P 
PTU-dil                 1.54603    -9.42  0.000 
 
t Boxplot of PTU-dil 

1.601.551.501.45

PTU-dil

Boxplot of PTU-dil
(with Ho and 95% t-confidence bound for the mean)

]
X
_

Ho

 
Outliers are < Median-3*IQD OR > Median+3*IQD 
Boundary for outliers are values <    1.3695  and >    1.7055 
No outliers 
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• Transform data to natural logarithm and conduct regression analysis. 
 
     Day     Rep Ln(Concentration) 
        0       1      0.4525 
        0       2      0.4653 
        0       3      0.4363 
        3       1      0.4319 
        3       2      0.4449 
        3       3      0.4306 
        5       1      0.4221 
        5       2      0.4506 
        5       3      0.4301 
       10       1      0.4074 
       10       2      0.4359 
       10       3      0.3649 
       12       1      0.4084 
       12       2      0.4049 
       12       3      0.4033 
       17       1      0.4626 
       17       2      0.4471 
       17       3      0.4227 
       19       1      0.4245 
       19       2      0.4417 
       19       3      0.4302 
       21       1      0.4107 
       21       2      0.4346 
       21       3      0.4085 
       24       1      0.4045 
       24       2      0.3993 
       24       3      0.4715 
 
Conducts Simple Linear Regression 
 
The regression equation is 
PTU-dil = 0.435 -0.000623 Day 
 
Predictor        Coef     SE Coef          T        P 
Constant     0.435350    0.008380      51.95    0.000 
Day        -0.0006225   0.0005700      -1.09    0.285  NS 
 
S = 0.02370     R-Sq = 4.6%      R-Sq(adj) = 0.7% 
 
Analysis of Variance 
 
Source            DF          SS          MS         F        P 
Regression         1   0.0006696   0.0006696      1.19    0.285 
Residual Error    25   0.0140363   0.0005615 
  Lack of Fit      7   0.0058602   0.0008372      1.84    0.140 NS 
  Pure Error      18   0.0081761   0.0004542 
Total             26   0.0147060 
 
Unusual Observations 
Obs        Day    PTU-dil         Fit      SE Fit    Residual    St Resid 
 12       10.0    0.36485     0.42912     0.00475    -0.06427       -2.77R  
 27       24.0    0.47150     0.42041     0.00806     0.05109        2.29R  
 
R denotes an observation with a large standardized residual 
 
Normplot of Residuals for PTU-dil 
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Residuals from PTU-dil vs Day 
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Break to allow evaluation of lack-of-fit and residuals 
* Entering PAUSE mode. Type RESUME or R to leave PAUSE. 
%MTB > r 
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Do you want to remove any data points? (yes OR no) 
n 
Should a quadratic be fit? (yes OR no) 
n 
Power analysis for t-test of slope less than zero 
Power and Sample Size 
 
1-Sample t Test 
 
Testing mean = null (versus < null) 
Calculating power for mean = null + difference 
Alpha = 0.05  Sigma = 0.0236950 
 
Sample 
  Size   Power  Difference 
    25  0.9900     -0.0194 
 
 

• That means we would detect a mean of 0.451 as significantly less than ln(1.6) = 
0.47 or a change of 1.57 from 1.6 = 1.9% loss. 

 
 
Fit 95% confidence bands about the fitted simple linear model 
  
 
Fitted Line Plot: PTU-dil versus Day 
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PTU-dil = 0.435350 - 0.0006225 Day

95% CI

Regression
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• Conclusion – stable for 3 weeks. 
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6-n-Propyl-Thiouracil (PTU) 
Test Chemical Analytical Data from Battelle: 

In-Life Test Chemical Analysis Report 











6-n-Propyl-Thiouracil (PTU) 
Thyroid Histology Data from EPL: 

Sample Identification Key 
Thyroid Pathology Report 

 



BATT02-00051  FEL 
Amphibian Metamorphosis Assay 
Demonstration Study 

Revised 4/7/2004 

                                                

 
EPL Sample Key for 6-n-Propyl-2-Thiouracil (PTU) 

 
1 Individual specimens for thyroid histology were randomly selected using Principles and Procedures of 
Statistics, A Biometrical Approach, 2nd Ed., by Robert G.D. Steel and James H. Torrie, McGraw-Hill Book 
Co., USA, 1980. 

FEL 
Sample 
Number 

Conc. 
Set 

Number 

Individual 
Specimen 
Number1

Conc. 
Replicate 
Number 

Initial 
Specimen 

Stage 

PTU 
Conc. 
(mg/L) 

041, 044, 051, 053, 057 A 
026 1 

067, 072, 073, 075, 076 B 
51 2.5 

168, 169, 170, 172, 178 A 
027 2 

181, 194, 195, 196, 199 B 
51 20.0 

086, 087, 089, 095, 099 A 
028 3 

105, 111, 116, 117, 118 B 
51 5.0 

002, 003, 006, 007, 009 A 
029 4 

023, 024, 026, 027, 038 B 
51 0.0 

122, 125, 129, 132, 137 A 
030 5 

145, 146, 149, 156, 157 B 
51 10.0 

240, 252, 253, 254, 257 C 
031 6 

264, 267, 272, 277, 278 D 
54 2.5 

362, 364, 368, 373, 377 C 
032 7 

382, 385, 386, 387, 389 D 
54 20.0 

321, 322, 325, 332, 337 C 
033 8 

341, 343, 344, 347, 349 D 
54 10.0 

207, 209, 214, 216, 219 C 
034 9 

221, 222, 223, 227, 232 D 
54 0.0 

281, 283, 293, 294, 295 C 
035 10 

303, 305, 309, 310, 313 D 
54 5.0 































































 

 

APPENDIX A:  PHOTOGRAPHS – STAGE 51 FROGS 



 

A-1 

 

 
 
Z10438 and Z10463.  Low (1.25x) and high (10x) magnification photomicrographs of thyroid 
glands from Stage 51 Xenopus laevis control.  The colloid is homogeneous and light 
eosinophilic and the follicles are lined by simple cuboidal epithelium. 



 

A-2 

 
 

 
 
Z10442 and Z10452.  Low (1.25x) and high (10x) magnification photomicrographs of thyroid 
glands from Stage 51 Xenopus laevis exposed to 2.5 mg/L PTU for 21 days.  There is mild 
follicular cell hyperplasia and mild diffuse enlargement of the thyroid glands. 



 

A-3 

 
 

 
 
Z10443 and Z10453.  Low (1.25x) and high (10x) magnification photomicrographs of thyroid 
glands from Stage 51 Xenopus laevis exposed to 5.0 mg/L PTU for 21 days.  There is mild 
diffuse enlargement of the thyroid gland.  The colloid is homogeneous and there is no 
interfollicular pigment. 



 

A-4 

 
 

 
 

Z10445 and 10455.  Low (1.25x) and high (10x) magnification photomicrographs of thyroid 
glands from Stage 51 Xenopus laevis exposed to 10.0 mg/L PTU for 21 days.  There is mild 
diffuse enlargement of the thyroid glands with minimal follicular cell hyperplasia.  There is no 
interfollicular pigment. 



 

A-5 

 
 

 
 

Z10444 and 10464.  Low (1.25x) and medium (4x) magnification photomicrographs of thyroid 
glands from Stage 51 Xenopus laevis exposed to 10.0 mg/L PTU for 21 days.  There is severe 
diffuse enlargement of the thyroid glands and severe follicular cell hyperplasia.  Compare to frog 
No. 51-146 from the same exposure concentration (Z10445 and 10455). 



 

A-6 

 
 

Z10454.  High (10x) magnification photomicrograph of thyroid glands from Stage 51 Xenopus 
laevis exposed to 10.0 mg/L PTU for 21 days.  There is severe follicular cell hyperplasia.  This is 
a portion of the thyroid glands shown in their entirety in the previous two photographs (Z10444 
and 10464). 



 

A-7 

 
 

 
 

Z10446 and Z10457.  Low (1.25x) and high (10x) magnification photomicrographs of thyroid 
glands from Stage 51 Xenopus laevis exposed to 20.0 mg/L PTU for 21 days.  There is mild 
distension of follicles and moderate follicular cell hyperplasia.  Compare to frog No. 51-170 in 
the following photographs that has severe follicular cell hyperplasia. 



 

A-8 

 
 

 
 

Z10439 and Z10440.  Low (1.25x) and medium (4x) magnification photomicrographs of thyroid 
glands from Stage 51 Xenopus laevis exposed to 20.0 mg/L PTU for 21 days.  There is severe 
diffuse enlargement of the thyroid glands and severe follicular cell hyperplasia. 



 

A-9 

 
 

Z10456.  High (10x) magnification photomicrograph of thyroid glands from Stage 51 Xenopus 
laevis exposed to 20.0 mg/L PTU for 21 days.  There is severe follicular cell hyperplasia.  This is 
a portion of the thyroid glands shown in their entirety in the previous two photographs (Z10439 
and Z10440). 
 



 

 

APPENDIX B:  PHOTOGRAPHS – STAGE 54 FROGS 
 



 

B-1 

 
 

 
 

Z10447 and Z10458.  Low (1.25x) and high (10x) magnification photomicrographs of thyroid 
glands from Stage 54 control Xenopus laevis.  The colloid is light eosinophilic and 
homogeneous.  The follicles are lined by simple cuboidal epithelium. 



 

B-2 

 
 

 
 

Z10448 and Z10459.  Low (1.25x) and high (10x) magnification photomicrographs of thyroid 
glands from Stage 54 Xenopus laevis exposed to 2.5 mg/L PTU for 14 days.  The features are 
similar to those of the control frogs (Photographs Z10447 and Z10458) except for mild 
distension of a few thyroid follicles. 



 

B-3 

 
 

 
 

Z10449 and Z10460.  Low (1.25x) and high (10x) magnification photomicrographs of thyroid 
glands from Stage 54 Xenopus laevis exposed to 5.0 mg/L PTU for 14 days.  There is mild 
follicular cell hyperplasia and the colloid is homogeneous. 



 

B-4 

 
 

 
 

Z10450 and Z10461.  Low (1.25x) and high (10x) magnification photomicrographs of thyroid 
glands from Stage 54 Xenopus laevis exposed to 10.0 mg/L PTU for 14 days.  There is 
moderate follicular cell hyperplasia and there is mild diffuse enlargement of the thyroid glands.  
There is moderate distension of thyroid follicles and the colloid has a foamy appearance.  



 

B-5 

 
 

 
 

Z10451 and Z10462.  Low (1.25x) and high (10x) magnification photomicrographs of thyroid 
glands from Stage 54 Xenopus laevis exposed to 20.0 mg/L PTU for 14 days.  There is 
moderate diffuse enlargement of the thyroid glands and there is moderately severe hyperplasia 
of follicular cells.  Some follicles are mildly distended and the colloid has a foamy appearance.  
 











Appendix D 
Methimazole 

 
Metamorphosis Assay – Raw Data: 

Daily Operational Data 
Test Termination Data – Stage and Growth 

Statistical Data – Stage and Growth 
 

Test Chemical Analytical Data from Battelle: 
Purity / Stability Report 

In-Life Test Chemical Analysis Report 
 

Thyroid Histology Data from EPL: 
Sample Identification Key 
Thyroid Pathology Report 



Methimazole 
Metamorphosis Assay: 
Daily Operational Data 



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc1

Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (mg/L)
Initial No.= 20 Initial No.= 20

0 04/08/04 100.0 21.0 8.2 10.1 1400 25 100.0 20.0 8.2 9.9 1460 25 100.0 20.5 8.2 10.0 1430 25 0.02
1 04/09/04 20 100.0 25.1 7.4 7.5 1489 25 20 100.0 22.0 7.6 9.1 1506 25 100.0 23.6 7.5 8.3 1498 25
2 04/10/04 20 100.0 20.8 7.5 9.1 1185 25 20 100.0 20.0 7.4 9.0 1290 25 100.0 20.4 7.5 9.1 1238 25
3 04/11/04 20 100.0 20.4 7.1 9.0 1210 24 20 100.0 20.2 7.4 9.3 1230 24 100.0 20.3 7.3 9.2 1220 24
4 04/12/04 20 100.0 21.2 7.2 8.8 1537 25 20 100.0 20.4 7.2 8.7 1538 25 100.0 20.8 7.2 8.8 1538 25
5 04/13/04 20 100.0 21.2 7.2 8.3 1454 24 20 100.0 20.4 7.2 8.3 1629 24 100.0 20.8 7.2 8.3 1542 24
6 04/14/04 20 100.0 21.1 6.9 8.1 1140 24 20 100.0 20.1 7.1 7.7 980 24 100.0 20.6 7.0 7.9 1060 24
7 04/15/04 20 100.0 21.3 6.9 7.3 1180 24 20 100.0 19.9 6.9 7.4 1260 24 100.0 20.6 6.9 7.4 1220 24
8 04/16/04 20 100.0 22.0 7.0 8.6 1390 24 20 100.0 20.0 7.0 8.1 1515 24 100.0 21.0 7.0 8.4 1453 24 0.02
9 04/17/04 20 100.0 21.3 6.1 8.5 1485 24 20 100.0 20.7 6.8 6.8 1733 24 100.0 21.0 6.5 7.7 1609 24
10 04/18/04 20 100.0 21.3 7.2 8.5 1623 24 20 100.0 20.8 7.2 6.7 1720 24 100.0 21.1 7.2 7.6 1672 24
11 04/19/04 20 100.0 21.7 6.6 8.2 1546 25 20 100.0 20.8 6.7 8.0 1485 25 100.0 21.3 6.7 8.1 1516 25
12 04/20/04 20 100.0 22.0 6.5 7.6 1425 25 20 100.0 21.6 7.0 7.2 1549 25 100.0 21.8 6.8 7.4 1487 25
13 04/21/04 20 100.0 22.1 6.6 7.2 1195 26 20 100.0 21.5 6.9 7.5 1110 26 100.0 21.8 6.8 7.4 1153 26
14 04/22/04 20 100.0 21.7 6.9 7.5 1245 25 20 100.0 21.4 6.8 7.4 1115 25 100.0 21.6 6.9 7.5 1180 25
15 04/23/04 20 100.0 21.8 7.0 7.5 1545 26 20 100.0 21.5 7.0 7.5 1685 26 100.0 21.7 7.0 7.5 1615 26
16 04/24/04 20 100.0 21.1 7.1 8.0 1486 26 20 100.0 21.3 7.3 7.7 1698 26 100.0 21.2 7.2 7.9 1592 26
17 04/25/04 20 100.0 21.5 7.1 8.3 1685 26 20 100.0 20.4 7.2 8.0 1796 26 100.0 21.0 7.2 8.2 1741 26
18 04/26/04 20 100.0 21.5 7.1 8.1 1170 27 20 100.0 21.1 7.2 7.7 1345 27 100.0 21.3 7.2 7.9 1258 27
19 04/27/04 20 100.0 21.9 7.0 6.9 1419 27 20 100.0 21.0 7.2 6.9 1637 27 100.0 21.5 7.1 6.9 1528 27
20 04/28/04 20 100.0 21.8 7.1 6.7 1673 26 20 100.0 21.0 7.2 6.5 1731 26 100.0 21.4 7.2 6.6 1702 26
21 04/29/04 20 100.0 20 100.0 100.0 0.02

Median: 21.5 7.1 8.1 1425 25 20.8 7.2 7.7 1515 25 21.1 7.2 7.9 1498 25
Mode: 21.3 7.1 7.5 #N/A 25 20.0 7.2 7.7 #N/A 25 20.8 7.2 8.3 1220 25
Mean: 100.0 21.6 7.0 8.1 1404 25.1 100.0 20.8 7.2 7.9 1477 25.1 100.0 21.2 7.1 8.0 1440 25.1 0.020
SEM: 0.00 0.20 0.09 0.18 38.11 0.22 0.00 0.14 0.07 0.20 51.56 0.22 0.00 0.15 0.08 0.17 43.63 0.22 0.00

% CV: 0.00 19.57 15.56 28.51 466.14 19.87 0.00 13.78 12.12 32.36 614.82 19.87 0.00 15.23 13.44 28.06 526.86 19.87 0.00

DAILY DATA

Target Conc: 0.0 mg/L
Test No:

INITIAL STAGE 51
REPLICATE B

INITIAL STAGE 51

1All measured test concentrations reported by Battelle as less than method detection limit (MDL) [0.0338 mg/L] or none detected (ND) are expressed as 0.02 mg/L (1/2 of MDL).

Workorder No:
Test Chemical:

00054
Methimazole (MTMZ)

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (mg/L)

Initial No.= 20 Initial No.= 20
0 04/08/04 100.0 20.6 8.2 10.6 970 26 100.0 20.0 8.2 10.0 1130 26 100.0 20.3 8.2 10.3 1050 26 6.84
1 04/09/04 20 100.0 24.2 7.5 8.8 1510 23 20 100.0 22.5 7.6 8.7 1090 23 100.0 23.4 7.6 8.8 1300 23
2 04/10/04 20 100.0 20.8 7.4 7.4 1270 24 20 100.0 19.2 7.6 9.1 950 24 100.0 20.0 7.5 8.3 1110 24
3 04/11/04 20 100.0 20.5 7.6 9.2 1380 25 20 100.0 20.1 7.6 8.8 1190 25 100.0 20.3 7.6 9.0 1285 25
4 04/12/04 20 100.0 21.0 7.2 9.1 1531 26 20 100.0 20.0 7.2 9.1 1010 26 100.0 20.5 7.2 9.1 1271 26
5 04/13/04 20 100.0 20.3 7.2 8.5 1362 23 20 100.0 20.2 7.3 8.5 1321 23 100.0 20.3 7.3 8.5 1342 23
6 04/14/04 20 100.0 21.2 7.0 7.8 1120 24 20 100.0 20.1 7.0 7.8 1220 24 100.0 20.7 7.0 7.8 1170 24
7 04/15/04 20 100.0 21.3 6.8 7.6 1380 24 20 100.0 19.9 6.9 7.2 1295 24 100.0 20.6 6.9 7.4 1338 24
8 04/16/04 20 100.0 21.0 7.1 8.9 1489 22 20 100.0 20.0 7.0 7.8 1203 22 100.0 20.5 7.1 8.4 1346 22 10.05
9 04/17/04 20 100.0 21.9 6.9 8.4 1663 24 20 100.0 20.7 6.8 6.1 1431 24 100.0 21.3 6.9 7.3 1547 24
10 04/18/04 20 100.0 21.2 7.4 8.6 1855 25 20 100.0 20.4 7.3 7.5 1242 25 100.0 20.8 7.4 8.1 1549 25
11 04/19/04 20 100.0 20.4 6.7 8.3 1599 26 20 100.0 20.1 6.8 8.4 1403 26 100.0 20.3 6.8 8.4 1501 26
12 04/20/04 20 100.0 21.2 6.7 8.1 1528 26 20 100.0 21.2 6.7 7.9 1333 26 100.0 21.2 6.7 8.0 1431 26
13 04/21/04 20 100.0 22.3 6.9 7.6 1160 25 20 100.0 21.2 7.0 7.4 1225 25 100.0 21.8 7.0 7.5 1193 25
14 04/22/04 20 100.0 21.9 6.8 7.6 1190 25 20 100.0 21.0 6.7 7.2 1220 25 100.0 21.5 6.8 7.4 1205 25 6.44
15 04/23/04 20 100.0 21.3 7.1 7.7 1821 26 20 100.0 20.7 7.0 7.3 1346 26 100.0 21.0 7.1 7.5 1584 26
16 04/24/04 20 100.0 21.4 7.4 8.1 1893 26 20 100.0 21.1 7.3 7.6 1327 26 100.0 21.3 7.4 7.9 1610 26
17 04/25/04 20 100.0 21.7 7.3 8.4 1953 27 20 100.0 20.3 7.2 8.0 1407 27 100.0 21.0 7.3 8.2 1680 27
18 04/26/04 20 100.0 21.4 7.2 7.5 1180 26 20 100.0 21.0 7.2 7.4 1620 26 100.0 21.2 7.2 7.5 1400 26
19 04/27/04 20 100.0 21.7 7.2 7.0 1523 27 20 100.0 20.9 7.2 6.5 1322 27 100.0 21.3 7.2 6.8 1423 27
20 04/28/04 20 100.0 21.7 7.2 6.3 1903 26 20 100.0 20.9 7.2 6.7 1348 26 100.0 21.3 7.2 6.5 1626 26
21 04/29/04 20 100.0 20 100.0 100.0 5.89

Median: 21.3 7.2 8.1 1510 25 20.4 7.2 7.8 1295 25 21.0 7.2 8.0 1346 25
Mode: 21.2 7.2 7.6 1380 26 20.0 7.2 9.1 1220 26 21.3 7.2 7.4 #N/A 26
Mean: 100.0 21.4 7.2 8.2 1490 25.0 100.0 20.5 7.2 7.9 1268 25.0 100.0 21.0 7.2 8.0 1379 25.0 7.305
SEM: 0.00 0.18 0.08 0.20 62.26 0.30 0.00 0.15 0.08 0.21 32.75 0.30 0.00 0.16 0.08 0.19 39.15 0.30 0.94

% CV: 0.00 18.02 13.01 31.71 739.21 27.16 0.00 15.29 13.38 33.91 421.45 27.16 0.00 15.90 13.09 30.21 483.16 27.16 69.33

Workorder No:
Test Chemical:

00054
Methimazole (MTMZ)

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

DAILY DATA

Target Conc: 6.25 mg/L
Test No:
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (mg/L)

Initial No.= 20 Initial No.= 20
0 04/08/04 100.0 20.3 8.2 10.4 1390 24 100.0 20.0 8.2 10.3 1590 24 100.0 20.2 8.2 10.4 1490 24 11.73
1 04/09/04 20 100.0 23.4 7.6 9.2 1624 24 20 100.0 23.0 7.4 7.0 1583 24 100.0 23.2 7.5 8.1 1604 24
2 04/10/04 20 100.0 20.4 7.6 9.0 1220 25 20 100.0 20.0 7.5 8.9 1260 25 100.0 20.2 7.6 9.0 1240 25
3 04/11/04 20 100.0 21.0 7.2 9.0 1205 25 20 100.0 20.6 7.3 9.0 1215 25 100.0 20.8 7.3 9.0 1210 25
4 04/12/04 20 100.0 20.7 7.2 9.2 1741 24 20 100.0 20.0 7.3 9.4 1792 24 100.0 20.4 7.3 9.3 1767 24
5 04/13/04 20 100.0 20.1 7.3 8.5 1482 26 20 100.0 20.0 7.3 8.8 1780 26 100.0 20.1 7.3 8.7 1631 26
6 04/14/04 20 100.0 20.9 7.1 8.0 1220 22 20 100.0 20.1 7.1 7.8 1360 22 100.0 20.5 7.1 7.9 1290 22
7 04/15/04 20 100.0 21.1 7.0 7.6 1305 25 20 100.0 20.1 7.0 7.7 1150 25 100.0 20.6 7.0 7.7 1228 25
8 04/16/04 20 100.0 21.2 7.1 8.7 1660 26 20 100.0 20.5 7.1 8.9 1790 26 100.0 20.9 7.1 8.8 1725 26 17.07
9 04/17/04 20 100.0 21.1 7.0 8.4 1642 26 20 100.0 20.1 7.0 8.8 1762 26 100.0 20.6 7.0 8.6 1702 26
10 04/18/04 20 100.0 21.1 7.4 8.5 1915 26 20 100.0 20.3 7.5 8.9 1995 26 100.0 20.7 7.5 8.7 1955 26
11 04/19/04 20 100.0 21.3 6.8 8.2 1601 27 20 100.0 21.6 6.9 8.7 1665 27 100.0 21.5 6.9 8.5 1633 27
12 04/20/04 20 100.0 21.1 6.8 7.8 1672 27 20 100.0 21.2 6.8 8.2 1792 27 100.0 21.2 6.8 8.0 1732 27
13 04/21/04 20 100.0 21.9 7.0 7.6 1255 27 20 100.0 21.1 7.1 7.8 1160 27 100.0 21.5 7.1 7.7 1208 27
14 04/22/04 20 100.0 21.8 7.0 7.3 1260 27 20 100.0 21.3 7.1 7.8 1285 27 100.0 21.6 7.1 7.6 1273 27 14.14
15 04/23/04 20 100.0 21.6 7.1 7.6 1817 27 20 100.0 21.8 7.1 7.9 1812 27 100.0 21.7 7.1 7.8 1815 27
16 04/24/04 20 100.0 20.8 7.4 7.9 1913 27 20 100.0 21.7 7.5 8.2 1884 27 100.0 21.3 7.5 8.1 1899 27
17 04/25/04 20 100.0 21.5 7.4 8.2 1850 25 20 100.0 20.6 7.3 8.1 1974 25 100.0 21.1 7.4 8.2 1912 25
18 04/26/04 20 100.0 21.7 7.3 7.3 1670 25 20 100.0 21.4 7.3 7.4 1810 25 100.0 21.6 7.3 7.4 1740 25
19 04/27/04 20 100.0 21.4 7.2 7.1 1617 26 20 100.0 21.2 7.2 6.9 1856 26 100.0 21.3 7.2 7.0 1737 26
20 04/28/04 20 100.0 21.4 7.3 6.6 1915 26 20 100.0 21.2 7.3 6.9 1919 26 100.0 21.3 7.3 6.8 1917 26
21 04/29/04 20 100.0 20 100.0 100.0 12.48

Median: 21.1 7.2 8.2 1624 26 20.6 7.3 8.2 1780 26 21.1 7.3 8.1 1702 26
Mode: 21.1 7.0 7.6 1220 27 20.0 7.3 8.9 1792 27 20.6 7.3 #N/A #N/A 27
Mean: 100.0 21.2 7.2 8.2 1570 25.5 100.0 20.8 7.3 8.3 1640 25.5 100.0 21.0 7.2 8.2 1605 25.5 13.857
SEM: 0.00 0.15 0.07 0.19 54.51 0.29 0.00 0.18 0.06 0.19 61.52 0.29 0.00 0.15 0.07 0.18 56.90 0.29 1.18

% CV: 0.00 14.96 11.60 30.60 630.41 26.15 0.00 17.57 10.80 30.29 696.22 26.15 0.00 15.44 11.11 28.82 650.89 26.15 63.63

Workorder No:
Test Chemical:

00054
Methimazole (MTMZ)

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

DAILY DATA

Target Conc: 12.5 mg/L
Test No:
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (mg/L)

Initial No.= 20 Initial No.= 20
0 04/08/04 100.0 20.7 8.2 10.6 1300 25 100.0 20.0 8.2 10.1 1245 25 100.0 20.4 8.2 10.4 1273 25 26.49
1 04/09/04 20 100.0 24.0 7.6 8.9 1572 23 20 100.0 22.8 7.6 8.9 1314 23 100.0 23.4 7.6 8.9 1443 23
2 04/10/04 20 100.0 20.6 7.2 9.0 1150 24 20 100.0 20.2 7.5 9.0 500 24 100.0 20.4 7.4 9.0 825 24
3 04/11/04 20 100.0 21.1 7.2 9.1 1245 23 20 100.0 20.1 7.3 9.0 1195 23 100.0 20.6 7.3 9.1 1220 23
4 04/12/04 20 100.0 21.0 7.2 9.1 1570 25 20 100.0 20.6 7.2 8.9 1358 25 100.0 20.8 7.2 9.0 1464 25
5 04/13/04 20 100.0 20.6 7.3 8.6 1445 23 20 100.0 20.7 7.3 8.4 1293 23 100.0 20.7 7.3 8.5 1369 23
6 04/14/04 20 100.0 21.0 7.1 8.1 725 22 20 100.0 20.6 7.0 7.7 1005 22 100.0 20.8 7.1 7.9 865 22
7 04/15/04 20 100.0 21.0 6.9 7.8 1060 23 20 100.0 20.8 7.0 7.5 1075 23 100.0 20.9 7.0 7.7 1068 23
8 04/16/04 20 100.0 21.5 7.1 8.0 1666 22 20 100.0 21.1 7.1 8.4 1461 22 100.0 21.3 7.1 8.2 1564 22 27.86
9 04/17/04 20 100.0 21.1 7.0 8.5 1611 22 20 100.0 20.4 7.0 8.2 1570 22 100.0 20.8 7.0 8.4 1591 22
10 04/18/04 20 100.0 21.1 7.5 8.7 1878 25 20 100.0 20.8 7.5 8.4 1670 25 100.0 21.0 7.5 8.6 1774 25
11 04/19/04 20 100.0 21.2 6.9 8.5 1471 26 20 100.0 21.4 7.0 8.2 1434 26 100.0 21.3 7.0 8.4 1453 26
12 04/20/04 20 100.0 21.2 6.8 8.6 1577 27 20 100.0 21.2 6.9 7.4 1519 27 100.0 21.2 6.9 8.0 1548 27
13 04/21/04 20 100.0 21.8 7.1 7.9 1230 25 20 100.0 21.6 7.2 7.4 1050 25 100.0 21.7 7.2 7.7 1140 25
14 04/22/04 20 100.0 21.8 6.9 7.9 1310 26 20 100.0 21.7 7.1 7.4 1195 26 100.0 21.8 7.0 7.7 1253 26 24.58
15 04/23/04 20 100.0 21.1 7.2 8.1 1709 27 20 100.0 21.5 7.1 7.7 1528 27 100.0 21.3 7.2 7.9 1619 27
16 04/24/04 20 100.0 21.5 7.5 8.3 1704 27 20 100.0 20.9 7.4 7.5 1633 27 100.0 21.2 7.5 7.9 1669 27
17 04/25/04 20 100.0 21.5 7.4 8.5 1769 27 20 100.0 21.1 7.4 8.0 1625 27 100.0 21.3 7.4 8.3 1697 27
18 04/26/04 20 100.0 21.7 7.3 7.6 1305 27 20 100.0 21.5 7.3 7.7 1290 27 100.0 21.6 7.3 7.7 1298 27
19 04/27/04 20 100.0 21.4 7.3 7.5 1587 28 20 100.0 21.6 7.2 6.7 1484 28 100.0 21.5 7.3 7.1 1536 28
20 04/28/04 20 100.0 21.5 7.3 7.3 1878 27 20 100.0 21.6 7.3 6.5 1606 27 100.0 21.6 7.3 6.9 1742 27
21 04/29/04 20 100.0 20 100.0 100.0 25.84

Median: 21.2 7.2 8.5 1570 25 21.1 7.2 8.0 1358 25 21.2 7.3 8.2 1453 25
Mode: 21.1 7.2 8.5 1878 27 21.6 7.3 8.4 1195 27 21.3 7.3 7.7 #N/A 27
Mean: 100.0 21.4 7.2 8.4 1465 25.0 100.0 21.1 7.3 8.0 1336 25.0 100.0 21.2 7.3 8.2 1400 25.0 26.191
SEM: 0.00 0.15 0.07 0.16 62.75 0.43 0.00 0.14 0.06 0.18 60.55 0.43 0.00 0.14 0.06 0.17 58.83 0.43 0.68

% CV: 0.00 15.19 11.42 24.98 751.28 39.78 0.00 14.43 10.64 29.84 759.20 39.78 0.00 14.16 10.88 26.75 720.48 39.78 26.73

DAILY DATA

Target Conc: 25.0 mg/L
Test No:

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

Workorder No:
Test Chemical:

00054
Methimazole (MTMZ)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (mg/L)

Initial No.= 20 Initial No.= 20
0 04/08/04 100.0 20.4 8.2 10.3 1170 25 100.0 20.0 8.2 10.3 1460 25 100.0 20.2 8.2 10.3 1315 25 53.01
1 04/09/04 20 100.0 23.9 7.5 8.6 1532 24 20 100.0 23.0 7.6 8.9 1580 24 100.0 23.5 7.6 8.8 1556 24
2 04/10/04 20 100.0 20.3 7.7 8.9 1090 23 20 100.0 20.1 7.5 9.1 1260 23 100.0 20.2 7.6 9.0 1175 23
3 04/11/04 20 100.0 20.3 7.5 9.1 1180 23 20 100.0 20.2 7.4 9.1 1235 23 100.0 20.3 7.5 9.1 1208 23
4 04/12/04 20 100.0 20.9 7.2 8.7 1520 25 1 19 95.0 20.8 7.2 9.0 1706 25 97.5 20.9 7.2 8.9 1613 25
5 04/13/04 20 100.0 20.8 7.2 8.3 1466 21 19 95.0 20.8 7.3 8.4 1692 21 97.5 20.8 7.3 8.4 1579 21
6 04/14/04 20 100.0 21.2 7.0 8.2 980 20 1 18 90.0 21.0 7.1 7.9 1010 20 95.0 21.1 7.1 8.1 995 20
7 04/15/04 20 100.0 20.9 6.9 6.9 1210 23 18 90.0 20.7 6.9 7.5 1205 23 95.0 20.8 6.9 7.2 1208 23
8 04/16/04 20 100.0 21.6 7.1 8.0 1469 20 18 90.0 21.2 7.1 8.6 1768 20 95.0 21.4 7.1 8.3 1619 20 55.73
9 04/17/04 20 100.0 21.3 7.0 8.2 1508 22 18 90.0 21.2 7.0 8.5 1726 22 95.0 21.3 7.0 8.4 1617 22
10 04/18/04 20 100.0 21.2 7.5 8.3 1720 22 1 17 85.0 21.1 7.5 8.7 1975 22 92.5 21.2 7.5 8.5 1848 22
11 04/19/04 20 100.0 21.8 7.0 8.0 1432 23 17 85.0 21.2 7.0 8.5 1654 23 92.5 21.5 7.0 8.3 1543 23
12 04/20/04 20 100.0 21.2 6.9 7.5 1559 24 17 85.0 21.3 6.9 7.9 1777 24 92.5 21.3 6.9 7.7 1668 24
13 04/21/04 20 100.0 21.9 7.1 7.1 1055 24 17 85.0 21.7 7.1 7.6 1160 24 92.5 21.8 7.1 7.4 1108 24
14 04/22/04 20 100.0 22.0 7.2 7.0 1170 24 17 85.0 22.0 7.1 7.4 1210 24 92.5 22.0 7.2 7.2 1190 24 50.27
15 04/23/04 20 100.0 21.4 7.2 6.7 1565 23 17 85.0 21.6 7.1 7.5 1733 23 92.5 21.5 7.2 7.1 1649 23
16 04/24/04 20 100.0 21.7 7.5 7.5 1805 24 17 85.0 21.4 7.5 7.8 1805 24 92.5 21.6 7.5 7.7 1805 24
17 04/25/04 20 100.0 21.7 7.4 7.7 1830 23 17 85.0 21.4 7.4 8.0 1890 23 92.5 21.6 7.4 7.9 1860 23
18 04/26/04 20 100.0 21.5 7.2 7.4 1335 23 17 85.0 21.4 7.2 7.5 1430 23 92.5 21.5 7.2 7.5 1383 23
19 04/27/04 20 100.0 21.7 7.2 6.0 1477 23 17 85.0 21.7 7.2 7.0 1838 23 92.5 21.7 7.2 6.5 1658 23
20 04/28/04 20 100.0 21.6 7.2 5.8 1714 23 17 85.0 21.7 7.2 6.6 1892 23 92.5 21.7 7.2 6.2 1803 23
21 04/29/04 20 100.0 17 85.0 92.5 52.17

Median: 21.4 7.2 8.0 1469 23 21.2 7.2 8.0 1692 23 21.4 7.2 8.1 1579 23
Mode: 21.2 7.2 8.3 1170 23 21.2 7.1 7.5 #N/A 23 21.3 7.2 7.2 1208 23
Mean: 100.0 21.4 7.3 7.8 1418 23.0 89.5 21.2 7.3 8.2 1572 23.0 94.8 21.3 7.3 8.0 1495 23.0 52.794
SEM: 0.00 0.17 0.07 0.23 54.36 0.30 1.27 0.15 0.06 0.19 62.78 0.30 0.64 0.16 0.07 0.21 57.56 0.30 1.13

% CV: 0.00 16.60 11.32 37.71 661.38 28.37 62.96 14.71 10.98 29.90 725.63 28.37 30.60 15.45 11.07 33.52 682.20 28.37 31.24

Workorder No:
Test Chemical:

00054
Methimazole

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

DAILY DATA

Target Conc: 50.0 mg/L
Test No:
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

Page 6 of 11

BATT02-00054
Methimazole

Daily Average of Larval Survival for Initial Stage 51 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL
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BATT02-00054
Methimazole

Daily Average Tank Temperatures for Initial Stage 51 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL
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BATT02-00054
Methimazole

Daily Average pH for Initial Stage 51 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL
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BATT02-00054
Methimazole

Daily Average Dissolved Oxygen (DO) for Initial Stage 51 Test
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BATT02-00054
Methimazole

Daily Average Light Intensity for Initial Stage 51 Test
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BATT02-00054
Methimazole

Daily Average Flow Rates for Initial Stage 51 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc1

Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (mg/L)
Initial No.= 20 Initial No.= 20

0 04/16/04 100.0 21.7 7.3 10.4 1435 24 100.0 20.5 7.3 10.1 1309 24 100.0 21.1 7.3 10.3 1372 24 0.02
1 04/17/04 20 100.0 22.0 6.9 6.3 1595 24 20 100.0 20.4 7.1 9.1 1380 24 100.0 21.2 7.0 7.7 1488 24
2 04/18/04 20 100.0 21.9 7.4 7.4 1780 24 20 100.0 20.4 7.6 9.2 1579 24 100.0 21.2 7.5 8.3 1680 24
3 04/19/04 20 100.0 21.7 7.0 8.1 1410 25 20 100.0 21.3 7.0 8.3 1327 25 100.0 21.5 7.0 8.2 1369 25
4 04/20/04 20 100.0 21.6 6.9 8.0 1452 25 20 100.0 21.1 7.0 8.3 1374 25 100.0 21.4 7.0 8.2 1413 25
5 04/21/04 20 100.0 21.8 6.9 7.9 1520 26 20 100.0 21.5 7.1 8.1 1230 26 100.0 21.7 7.0 8.0 1375 26
6 04/22/04 20 100.0 21.6 7.0 7.6 1205 25 20 100.0 21.2 7.0 7.8 1185 25 100.0 21.4 7.0 7.7 1195 25
7 04/23/04 20 100.0 20.9 7.1 7.7 1506 26 20 100.0 21.3 7.2 7.6 1441 26 100.0 21.1 7.2 7.7 1474 26
8 04/24/04 20 100.0 21.8 7.4 8.0 1733 26 20 100.0 20.9 7.4 7.9 1628 26 100.0 21.4 7.4 8.0 1681 26
9 04/25/04 20 100.0 20.9 7.4 8.4 1711 26 20 100.0 20.5 7.3 8.2 1591 26 100.0 20.7 7.4 8.3 1651 26
10 04/26/04 20 100.0 21.7 7.1 7.8 1295 27 20 100.0 21.4 7.2 7.7 1425 27 100.0 21.6 7.2 7.8 1360 27
11 04/27/04 20 100.0 22.0 7.1 7.0 1507 27 20 100.0 21.9 7.2 7.2 1412 27 100.0 22.0 7.2 7.1 1460 27
12 04/28/04 20 100.0 21.9 7.1 6.8 1720 26 20 100.0 21.8 7.2 6.8 1710 26 100.0 21.9 7.2 6.8 1715 26
13 04/29/04 20 100.0 22.0 7.1 6.4 1575 26 20 100.0 21.6 7.2 6.6 1525 26 100.0 21.8 7.2 6.5 1550 26 0.02
14 04/30/04 20 100.0 20 100.0 100.0

Median: 21.8 7.1 7.8 1514 26 21.3 7.2 8.0 1419 26 21.4 7.2 7.9 1467 26
Mode: 21.7 7.1 8.0 #N/A 26 20.5 7.2 8.3 #N/A 26 21.1 7.2 7.7 #N/A 26
Mean: 100.0 21.7 7.1 7.7 1532 25.5 100.0 21.1 7.2 8.1 1437 25.5 100.0 21.4 7.2 7.9 1484 25.5 0.020
SEM: 0.00 0.10 0.05 0.27 45.11 0.27 0.00 0.14 0.04 0.25 40.97 0.27 0.00 0.09 0.05 0.23 40.93 0.27 0.00

% CV: 0.00 7.68 6.92 36.34 431.26 20.18 0.00 11.21 6.20 33.22 404.40 20.18 0.00 7.43 6.35 31.21 397.49 20.18 0.00

REPLICATE D
INITIAL STAGE 54

Workorder No:
Test Chemical:

00054
Methimazole (MTZM)

1All measured test concentrations reported by Battelle as less than method detection limit (MDL) [0.0338 mg/L] or none detected (ND) are expressed as 0.02 mg/L (1/2 of MDL).

DAILY DATA

Target Conc: 0.0 mg/L
Test No:

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (mg/L)

Initial No.= 20 Initial No.= 20
0 04/16/04 100.0 20.2 7.4 10.3 1280 22 100.0 21.1 7.4 10.1 1541 22 100.0 20.7 7.4 10.2 1411 22 10.05
1 04/17/04 20 100.0 20.1 7.1 9.1 1557 24 20 100.0 21.2 7.1 8.7 1641 24 100.0 20.7 7.1 8.9 1599 24
2 04/18/04 20 100.0 21.3 7.6 8.9 1600 25 20 100.0 20.0 7.6 9.1 1923 25 100.0 20.7 7.6 9.0 1762 25
3 04/19/04 20 100.0 21.2 7.0 8.3 1471 26 20 100.0 21.1 7.1 8.5 1540 26 100.0 21.2 7.1 8.4 1506 26
4 04/20/04 20 100.0 22.0 7.0 7.9 1485 26 20 100.0 21.3 7.0 8.1 1588 26 100.0 21.7 7.0 8.0 1537 26
5 04/21/04 20 100.0 21.8 7.1 7.8 1480 25 20 100.0 21.5 7.1 7.8 1660 25 100.0 21.7 7.1 7.8 1570 25
6 04/22/04 20 100.0 21.7 7.2 7.7 1170 25 20 100.0 21.0 7.1 7.7 1240 25 100.0 21.4 7.2 7.7 1205 25 6.44
7 04/23/04 20 100.0 22.0 7.2 7.3 1563 26 20 100.0 21.5 7.2 7.9 1757 26 100.0 21.8 7.2 7.6 1660 26
8 04/24/04 20 100.0 21.8 7.5 7.8 1530 26 20 100.0 20.8 7.5 8.1 1881 26 100.0 21.3 7.5 8.0 1706 26
9 04/25/04 20 100.0 21.5 7.4 8.3 1594 27 20 100.0 20.7 7.4 8.3 1907 27 100.0 21.1 7.4 8.3 1751 27
10 04/26/04 20 100.0 21.6 7.3 7.9 1510 26 20 100.0 21.3 7.3 7.5 1190 26 100.0 21.5 7.3 7.7 1350 26
11 04/27/04 20 100.0 21.3 7.2 6.8 1494 27 20 100.0 21.4 7.2 7.5 1644 27 100.0 21.4 7.2 7.2 1569 27
12 04/28/04 20 100.0 21.3 7.2 6.4 1587 26 20 100.0 21.4 7.2 6.9 1996 26 100.0 21.4 7.2 6.7 1792 26
13 04/29/04 20 100.0 21.6 7.2 6.2 1655 26 20 100.0 21.8 7.2 7.0 1805 26 100.0 21.7 7.2 6.6 1730 26 5.89
14 04/30/04 20 100.0 20 100.0 100.0

Median: 21.6 7.2 7.9 1520 26 21.3 7.2 8.0 1652 26 21.4 7.2 7.9 1585 26
Mode: 21.3 7.2 8.3 #N/A 26 21.1 7.1 8.1 #N/A 26 20.7 7.2 7.7 #N/A 26
Mean: 100.0 21.4 7.2 7.9 1498 25.5 100.0 21.2 7.2 8.1 1665 25.5 100.0 21.3 7.2 8.0 1582 25.5 7.460
SEM: 0.00 0.16 0.05 0.29 34.56 0.34 0.00 0.12 0.05 0.23 64.35 0.34 0.00 0.10 0.05 0.25 45.79 0.34 1.31

% CV: 0.00 12.60 6.63 38.57 334.09 25.47 0.00 9.56 6.47 29.61 590.03 25.47 0.00 8.40 6.51 33.67 430.81 25.47 82.86

DAILY DATA

Target Conc: 6.25 mg/L
Test No:

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

Workorder No:
Test Chemical:

00054
Methimazole (MTZM)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (mg/L)

Initial No.= 20 Initial No.= 20
0 04/16/04 100.0 21.7 7.4 9.7 1234 26 100.0 20.3 7.4 9.9 1085 26 100.0 21.0 7.4 9.8 1160 26 17.07
1 04/17/04 20 100.0 21.5 7.1 8.8 1449 26 20 100.0 20.5 7.1 8.5 1184 26 100.0 21.0 7.1 8.7 1317 26
2 04/18/04 20 100.0 21.7 7.6 9.0 1224 26 20 100.0 20.5 7.5 7.5 1470 26 100.0 21.1 7.6 8.3 1347 26
3 04/19/04 20 100.0 21.5 7.1 8.2 1407 27 20 100.0 20.4 7.1 8.3 1190 27 100.0 21.0 7.1 8.3 1299 27
4 04/20/04 20 100.0 21.4 7.0 8.0 1463 27 20 100.0 21.1 7.0 8.0 1100 27 100.0 21.3 7.0 8.0 1282 27
5 04/21/04 20 100.0 22.1 7.1 7.9 965 27 20 100.0 21.1 7.2 7.8 990 27 100.0 21.6 7.2 7.9 978 27
6 04/22/04 20 100.0 21.8 6.9 7.2 1265 27 20 100.0 21.4 7.0 7.5 1305 27 100.0 21.6 7.0 7.4 1285 27 14.14
7 04/23/04 20 100.0 21.5 7.2 7.5 1300 27 20 100.0 21.5 7.2 7.3 1207 27 100.0 21.5 7.2 7.4 1254 27
8 04/24/04 20 100.0 21.8 7.5 7.9 1230 27 20 100.0 21.5 7.5 7.7 1404 27 100.0 21.7 7.5 7.8 1317 27
9 04/25/04 20 100.0 21.6 7.4 8.3 1250 25 20 100.0 20.4 7.4 8.1 1440 25 100.0 21.0 7.4 8.2 1345 25
10 04/26/04 20 100.0 21.4 7.3 7.4 1245 25 20 100.0 21.2 7.3 7.6 1365 25 100.0 21.3 7.3 7.5 1305 25
11 04/27/04 20 100.0 21.5 7.2 7.1 1251 26 20 100.0 21.2 7.2 6.8 1179 26 100.0 21.4 7.2 7.0 1215 26
12 04/28/04 20 100.0 21.4 7.2 6.6 1266 26 20 100.0 21.3 7.2 6.3 1440 26 100.0 21.4 7.2 6.5 1353 26
13 04/29/04 20 100.0 22.0 7.2 6.2 1050 25 20 100.0 20.9 7.1 6.2 1120 25 100.0 21.5 7.2 6.2 1085 25 12.48
14 04/30/04 20 100.0 20 100.0 100.0

Median: 21.6 7.2 7.9 1251 26 21.1 7.2 7.7 1199 26 21.3 7.2 7.8 1292 26
Mode: 21.5 7.2 7.9 #N/A 27 20.5 7.2 7.5 1440 27 21.0 7.2 8.3 #N/A 27
Mean: 100.0 21.6 7.2 7.8 1257 26.2 100.0 21.0 7.2 7.7 1249 26.2 100.0 21.3 7.2 7.8 1253 26.2 14.566
SEM: 0.00 0.06 0.05 0.25 35.89 0.22 0.00 0.12 0.05 0.25 41.24 0.22 0.00 0.07 0.05 0.24 29.31 0.22 1.34

% CV: 0.00 4.82 7.21 33.72 378.79 16.08 0.00 9.65 6.26 33.74 436.76 16.08 0.00 5.39 6.67 32.82 309.84 16.08 60.89

DAILY DATA

Target Conc: 12.5 mg/L
Test No:

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

Workorder No:
Test Chemical:

00054
Methimazole (MTZM)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (mg/L)

Initial No.= 20 Initial No.= 20
0 04/16/04 100.0 20.3 7.4 10.3 1544 22 100.0 20.3 7.4 10.2 1529 22 100.0 20.3 7.4 10.3 1537 22 27.86
1 04/17/04 20 100.0 20.2 7.1 8.6 1731 22 20 100.0 20.1 7.1 8.7 1737 22 100.0 20.2 7.1 8.7 1734 22
2 04/18/04 20 100.0 20.3 7.6 8.8 1907 25 20 100.0 20.2 7.6 8.9 1751 25 100.0 20.3 7.6 8.9 1829 25
3 04/19/04 20 100.0 20.5 7.1 8.4 1598 26 20 100.0 20.8 7.1 8.5 1567 26 100.0 20.7 7.1 8.5 1583 26
4 04/20/04 20 100.0 21.0 7.0 8.2 1607 27 20 100.0 21.0 7.1 8.2 1681 27 100.0 21.0 7.1 8.2 1644 27
5 04/21/04 20 100.0 21.6 7.1 8.0 1625 25 20 100.0 21.4 7.0 7.9 1280 25 100.0 21.5 7.1 8.0 1453 25
6 04/22/04 20 100.0 21.9 7.2 7.6 1275 26 20 100.0 21.4 7.1 7.5 1130 26 100.0 21.7 7.2 7.6 1203 26 24.58
7 04/23/04 20 100.0 20.9 7.3 7.8 1673 27 20 100.0 21.0 7.3 8.0 1785 27 100.0 21.0 7.3 7.9 1729 27
8 04/24/04 20 100.0 20.9 7.5 8.2 1810 27 20 100.0 20.7 7.5 8.2 1725 27 100.0 20.8 7.5 8.2 1768 27
9 04/25/04 20 100.0 20.7 7.4 8.4 1858 27 20 100.0 20.5 7.4 8.5 1812 27 100.0 20.6 7.4 8.5 1835 27
10 04/26/04 20 100.0 21.6 7.4 7.6 1425 27 20 100.0 21.3 7.4 7.5 1190 27 100.0 21.5 7.4 7.6 1308 27
11 04/27/04 20 100.0 21.0 7.2 7.2 1678 28 20 100.0 21.0 7.3 7.5 1725 28 100.0 21.0 7.3 7.4 1702 28
12 04/28/04 20 100.0 21.1 7.3 7.1 1868 27 20 100.0 21.1 7.3 7.1 1873 27 100.0 21.1 7.3 7.1 1871 27
13 04/29/04 20 100.0 20.9 7.2 6.9 1630 27 20 100.0 21.2 7.2 7.0 1240 27 100.0 21.1 7.2 7.0 1435 27 25.84
14 04/30/04 20 100.0 20 100.0 100.0

Median: 20.9 7.3 8.1 1652 27 21.0 7.3 8.1 1703 27 21.0 7.3 8.1 1673 27
Mode: 20.9 7.4 8.4 #N/A 27 21.0 7.1 7.5 1725 27 21.0 7.4 8.5 #N/A 27
Mean: 100.0 20.9 7.3 8.1 1659 25.9 100.0 20.9 7.3 8.1 1573 25.9 100.0 20.9 7.3 8.1 1616 25.9 26.091
SEM: 0.00 0.14 0.05 0.23 46.72 0.50 0.00 0.12 0.05 0.22 68.35 0.50 0.00 0.12 0.05 0.23 54.92 0.50 0.96

% CV: 0.00 11.25 6.41 30.27 429.12 36.51 0.00 9.59 6.57 29.33 644.74 36.51 0.00 10.18 6.41 29.73 511.14 36.51 32.44

Workorder No:
Test Chemical:

00054
Methimazole (MTZM)

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

DAILY DATA

Target Conc: 25.0 mg/L
Test No:

Page 4 of 11



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (mg/L)

Initial No.= 20 Initial No.= 20
0 04/16/04 100.0 20.1 7.4 10.3 1749 20 100.0 20.9 7.4 9.9 1378 20 100.0 20.5 7.4 10.1 1564 20 55.73
1 04/17/04 20 100.0 20.1 7.2 8.8 1884 22 20 100.0 20.2 7.1 8.6 1455 22 100.0 20.2 7.2 8.7 1670 22
2 04/18/04 20 100.0 21.6 7.6 8.9 1998 22 20 100.0 20.0 7.6 8.8 1789 22 100.0 20.8 7.6 8.9 1894 22
3 04/19/04 20 100.0 21.2 7.1 8.5 1773 23 20 100.0 21.2 7.2 8.3 1351 23 100.0 21.2 7.2 8.4 1562 23
4 04/20/04 20 100.0 21.5 7.1 8.0 1773 24 20 100.0 21.3 7.1 8.1 1364 24 100.0 21.4 7.1 8.1 1569 24
5 04/21/04 20 100.0 21.9 7.2 7.9 1470 24 20 100.0 21.2 7.1 7.7 1060 24 100.0 21.6 7.2 7.8 1265 24
6 04/22/04 20 100.0 22.0 7.2 7.1 1190 24 20 100.0 21.6 7.2 7.6 1210 24 100.0 21.8 7.2 7.4 1200 24 50.27
7 04/23/04 20 100.0 21.3 7.2 7.8 1768 23 20 100.0 21.2 7.3 8.9 1501 23 100.0 21.3 7.3 8.4 1635 23
8 04/24/04 20 100.0 21.8 7.5 8.1 1790 24 20 100.0 20.7 7.5 8.1 1818 24 100.0 21.3 7.5 8.1 1804 24
9 04/25/04 20 100.0 21.6 7.4 8.4 1771 23 20 100.0 20.4 7.4 8.4 1870 23 100.0 21.0 7.4 8.4 1821 23
10 04/26/04 20 100.0 21.4 7.4 7.4 1260 23 20 100.0 21.4 7.4 7.7 1540 23 100.0 21.4 7.4 7.6 1400 23
11 04/27/04 20 100.0 21.9 7.3 7.1 1711 23 20 100.0 21.7 7.3 7.2 1677 23 100.0 21.8 7.3 7.2 1694 23
12 04/28/04 20 100.0 21.8 7.3 6.6 1823 23 20 100.0 21.7 7.3 6.6 1829 23 100.0 21.8 7.3 6.6 1826 23
13 04/29/04 20 100.0 21.7 7.2 6.2 1750 22 20 100.0 21.3 7.2 6.6 1360 22 100.0 21.5 7.2 6.4 1555 22 52.17
14 04/30/04 20 100.0 20 100.0 100.0

Median: 21.6 7.3 8.0 1770 23 21.2 7.3 8.1 1478 23 21.3 7.3 8.1 1602 23
Mode: 20.1 7.2 7.1 1773 23 21.2 7.4 8.1 #N/A 23 21.4 7.4 8.4 #N/A 23
Mean: 100.0 21.4 7.3 7.9 1694 22.8 100.0 21.1 7.3 8.0 1514 22.8 100.0 21.2 7.3 8.0 1604 22.8 52.722
SEM: 0.00 0.16 0.04 0.28 61.00 0.30 0.00 0.15 0.04 0.24 66.91 0.30 0.00 0.13 0.04 0.26 55.48 0.30 1.60

% CV: 0.00 13.11 5.52 37.27 554.63 23.80 0.00 11.87 5.71 31.81 643.29 23.80 0.00 10.58 5.52 33.97 518.28 23.80 38.21

DAILY DATA

Target Conc: 50.0 mg/L
Test No:

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

Workorder No:
Test Chemical:

00054
Methimazole
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL
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BATT02-00054
Methimazole

Daily Average of Larval Survival for Initial Stage 54 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL
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BATT02-00054
Methimazole

Daily Average Tank Temperatures for Initial Stage 54 Test

15

16

17

18

19

20

21

22

23

24

25

0 2 4 6 8 10 12 14

Study Days

M
ea

n 
Ta

nk
 T

em
pe

ra
tu

re
 (º

C
)

0.0 mg/L
6.25 mg/L
12.5 mg/L
25.0 mg/L
50.0 mg/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

Page 8 of 11

BATT02-00054
Methimazole

Daily Average pH for Initial Stage 54 Test

4

5

6

7

8

9

10

0 3 6 9 12 15 18 21

Study Days

M
ea

n 
pH

 (s
u)

0.0 mg/L
6.25 mg/L
12.5 mg/L
25.0 mg/L
50.0 mg/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study
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BATT02-00054
Methimazole

Daily Average Dissolved Oxygen (DO) for Initial Stage 54 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study
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BATT02-00054
Methimazole

Daily Average Light Intensity for Initial Stage 54 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study
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BATT02-00054
Methimazole

Daily Average Flow Rates for Initial Stage 54 Test
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Methimazole 
Metamorphosis Assay: 

Test Termination Data – Stage and Growth 



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 51 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

A 001 0.5962 57
002 0.5772 57
003 0.4578 56
004 0.3345 56
005 0.3557 56
006 0.4870 57
007 0.5650 57
008 0.7802 59
009 0.4847 56
010 0.4374 56
011 0.5721 57
012 0.4745 56
013 0.3990 56
014 0.6376 57
015 0.5999 57
016 0.6940 59
017 0.5047 57
018 0.3942 56
019 0.3773 56
020 0.6030 59

Median: 0.496 57
Mode: 56
Mean: 0.517 56.850
SEM: 0.026 0.233
%CV: 16.469 13.793

B 021 0.8200 57
022 0.4030 56
023 0.7341 57
024 0.4693 56
025 0.6868 57
026 0.5940 56
027 0.7003 57
028 0.3541 55
029 0.5543 57
030 0.3793 56
031 0.4042 56
032 0.6392 57
033 0.5631 56
034 0.4961 56
035 0.6229 57
036 0.4059 55
037 0.6370 56
038 0.5625 57
039 0.6176 57
040 0.5810 57

Median: 0.572 57
Mode: 57

Rep Mean: 0.561 56.400
SEM: 0.029 0.152
%CV: 17.182 9.062

Median: 0.563 57
Mode: 57

Total Mean: 0.539 56.625
SEM: 0.020 0.142
%CV: 16.909 11.919

Workorder No:
Test Chemical:

00054

Gross Morphology

Kinked Tail

Kinked Tail
Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Comments:  

TEST TERMINATION DATA (Initial Stage 51)

Methimazole (MTZM)
Test No:

Target Conc: 0.0 mg/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 51 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

A 041 0.8730 57
042 0.9673 59
043 0.7969 59
044 0.6981 56
045 0.7666 57
046 0.8508 54
047 0.4371 55
048 0.4902 57
049 0.5589 57
050 0.4242 56
051 0.3609 55
052 0.5973 56
053 0.3632 55
054 0.4806 56
055 0.4760 56
056 0.7566 57
057 0.4251 56
058 0.5156 57
059 0.4298 56
060 0.5926 56

Median: 0.537 56
Mode: 56
Mean: 0.593 56.350
SEM: 0.041 0.274
%CV: 24.071 16.330

B 061 0.8280 57
062 0.7107 57
063 0.6986 57
064 0.3988 55
065 0.8096 57
066 0.6888 57
067 0.7906 57
068 0.6172 57
069 0.2466 54
070 0.6646 57
071 0.3930 56
072 0.8563 57
073 0.4173 55
074 0.4719 56
075 0.5216 56
076 0.5302 56
077 0.5842 56
078 0.5191 56
079 0.5816 56
080 0.5104 56

Median: 0.583 56
Mode: 57

Rep Mean: 0.592 56.250
SEM: 0.037 0.190
%CV: 21.402 11.343

Median: 0.570 56
Mode: 56

Total Mean: 0.592 56.300
SEM: 0.027 0.165
%CV: 22.483 13.896

TEST TERMINATION DATA (Initial Stage 51)

Methimazole (MTZM)
Test No:

Target Conc: 6.25 mg/L

Kinked Tail

Comments:  

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Workorder No:
Test Chemical:

00054

Gross Morphology



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 51 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

A 081 0.6426 56
082 0.7099 57
083 0.4870 55
084 0.2906 55
085 0.3016 53
086 0.4744 53
087 0.4299 56
088 0.4972 56
089 0.3774 54
090 0.6129 56
091 0.9591 57
092 0.5318 55
093 0.2747 52
094 0.5049 56
095 0.6382 56
096 0.5709 55
097 0.3980 55
098 0.3384 55
099 0.3833 54
100 0.4703 55

Median: 0.481 55
Mode: 55
Mean: 0.495 55.050
SEM: 0.037 0.294
%CV: 23.483 17.749

B 101 0.3720 54
102 0.6905 57
103 0.7207 57
104 0.3821 55
105 0.5467 56
106 0.5264 56
107 0.5604 57
108 0.8555 56
109 0.4726 56
110 0.4493 55
111 0.5781 56
112 0.7314 53
113 0.4735 55
114 0.3285 54
115 0.2775 52
116 0.6248 56
117 0.6037 56
118 0.3648 56
119 0.3371 54
120 0.3268 53

Median: 0.500 56
Mode: 56

Rep Mean: 0.511 55.200
SEM: 0.036 0.321
%CV: 22.450 19.333

Median: 0.481 55
Mode: 56

Total Mean: 0.503 55.125
SEM: 0.025 0.215
%CV: 22.698 18.348

TEST TERMINATION DATA (Initial Stage 51)

Methimazole (MTZM)
Test No:

Target Conc: 12.5 mg/L

Comments:  

Kinked Tail

Kinked Tail

Workorder No:
Test Chemical:

00054

Kinked Tail

Gross Morphology



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 51 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

A 121 0.9657 55
122 0.3183 53
123 0.3457 55
124 0.5176 55
125 0.4952 55
126 0.6197 55
127 0.2647 54
128 0.6542 55
129 0.4598 55
130 0.3869 55
131 0.7032 54
132 0.3121 54
133 0.3634 54
134 0.2737 54
135 0.5404 55
136 0.5798 54
137 0.6710 53
138 0.4465 54
139 0.3587 54
140 0.2868 54

Median: 0.453 54
Mode: 55
Mean: 0.478 54.350
SEM: 0.041 0.150
%CV: 26.215 9.099

B 141 0.5296 54
142 0.7037 55
143 1.4578 55
144 0.3911 55
145 0.9042 55
146 0.6540 54
147 0.5481 54
148 0.3610 54
149 1.0542 55
150 0.3297 54
151 0.5094 54
152 0.5488 55
153 1.2291 55
154 0.6980 55
155 0.4123 54
156 0.3220 54
157 0.3984 54
158 0.2240 53
159 0.6544 54
160 0.6478 54

Median: 0.548 54
Mode: 54

Rep Mean: 0.629 54.350
SEM: 0.071 0.131
%CV: 40.181 7.964

Median: 0.514 54
Mode: 54

Total Mean: 0.554 54.350
SEM: 0.042 0.098
%CV: 35.890 8.440

Workorder No:
Test Chemical:

00054

Kinked Tail

Gross Morphology

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Comments:  

TEST TERMINATION DATA (Initial Stage 51)

Methimazole (MTZM)
Test No:

Target Conc: 25.0 mg/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 51 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

A 161 1.4171 55
162 0.6574 55
163 0.5335 54
164 0.4321 53
165 0.3775 54
166 0.7996 54
167 0.4428 53
168 0.3543 53
169 0.5608 55
170 0.5620 55
171 0.5379 54
172 0.6190 54
173 1.2539 54
174 0.5355 55
175 0.5072 54
176 0.8654 54
177 0.4437 55
178 0.2347 54
179 0.5336 54
180 0.7018 54

Median: 0.537 54
Mode: 54
Mean: 0.618 54.150
SEM: 0.064 0.150
%CV: 36.456 9.116

B 181 0.6376 55
182 0.7011 55
183 0.4229 54
184 1.0392 55
185 0.5638 54
186 0.3418 54
187 0.5108 55
188 0.8800 54
189 0.4453 53
190 0.5266 55
191 0.6931 54
192 0.5633 55
193 0.7403 55
194 0.6891 54
195 0.6117 56
196 0.2913 54
197 0.4105 54

Median: 0.564 54
Mode: 54

Rep Mean: 0.592 54.471
SEM: 0.046 0.174
%CV: 24.900 9.721

Median: 0.561 54
Mode: 54

Total Mean: 0.606 54.297
SEM: 0.040 0.115
%CV: 31.423 9.524

Workorder No:
Test Chemical:

00054

Gross Morphology

Kinked Tail

Kinked Tail

Kinked Tail

Comments:  

TEST TERMINATION DATA (Initial Stage 51)

Methimazole (MTZM)
Test No:

Target Conc: 50.0 mg/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

BATT02-00054
Methimazole

Stage Distribution for Initial Stage 51 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 54 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

C 198 0.9049 59
199 0.4066 62
200 0.6986 57
201 0.5421 57
202 0.4438 62
203 0.7461 59
204 0.8251 59
205 0.7092 58
206 0.6545 57
207 0.5186 57
208 0.3977 62
209 0.6169 59
210 0.4548 56
211 0.5837 57
212 0.8272 59
213 0.8391 59
214 0.5448 60
215 0.7311 57
216 0.3458 62
217 0.4289 56

Median: 0.600 59
Mode: 59
Mean: 0.611 58.700
SEM: 0.038 0.454
%CV: 21.656 26.479

D 218 0.7806 59
219 0.7009 59
220 0.7538 57
221 0.5591 57
222 0.4466 57
223 0.8496 59
224 0.8902 59
225 0.7450 59
226 0.5161 57
227 0.5490 57
228 0.6700 57
229 0.7091 59
230 0.8408 57
231 0.9907 59
232 0.7045 57
233 0.5104 57
234 0.5332 60
235 0.5592 57
236 0.5113 60
237 0.4191 57

Median: 0.685 57
Mode: 57

Rep Mean: 0.662 58.000
SEM: 0.036 0.262
%CV: 19.640 15.360

Median: 0.636 59
Mode: 57

Total Mean: 0.636 58.350
SEM: 0.026 0.264
%CV: 20.622 21.896

TEST TERMINATION DATA (Initial Stage 54)

Methimazole (MTZM)
Test No:

Target Conc: 0.0 mg/L

Comments:  

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Gross Morphology

Workorder No:
Test Chemical:

00054



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 54 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

C 238 0.7896 59
239 0.7996 57
240 0.6692 59
241 0.6715 57
242 0.6464 57
243 0.5242 61
244 0.8033 59
245 0.8300 57
246 0.5281 57
247 0.8531 59
248 0.7075 59
249 0.9969 59
250 0.7596 59
251 0.5929 60
252 0.7403 57
253 0.7686 59
254 0.5798 60
255 0.7250 57
256 0.6504 59
257 0.5020 57

Median: 0.716 59
Mode: 59
Mean: 0.707 58.400
SEM: 0.028 0.285
%CV: 14.930 16.661

D 258 0.9348 59
259 0.7091 59
260 0.5602 57
261 0.8678 59
262 0.9200 59
263 0.7343 59
264 0.7234 59
265 0.9255 57
266 0.8935 59
267 0.5619 57
268 0.9540 57
269 0.4769 60
270 0.5218 60
271 0.7806 57
272 0.5660 57
273 0.5367 57
274 1.0045 56
275 0.6790 57
276 0.4277 56
277 0.3948 56

Median: 0.716 57
Mode: 57

Rep Mean: 0.709 57.850
SEM: 0.043 0.302
%CV: 23.069 17.729

Median: 0.716 59
Mode: 59

Total Mean: 0.708 58.125
SEM: 0.026 0.209
%CV: 19.185 17.367

Workorder No:
Test Chemical:

00054

Gross Morphology

Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail
Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Comments:  

TEST TERMINATION DATA (Initial Stage 54)

Methimazole (MTZM)
Test No:

Target Conc: 6.25 mg/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 54 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

C 278 0.9441 57
279 0.8701 57
280 0.9158 57
281 1.1246 57
282 1.3642 57
283 0.6218 57
284 1.0720 57
285 0.4744 56
286 0.7727 57
287 0.7518 59
288 0.9463 57
289 0.4422 56
290 0.8853 57
291 0.5124 56
292 1.0617 57
293 0.7979 57
294 0.7129 57
295 0.6771 57
296 0.6786 57
297 1.1091 57

Median: 0.834 57
Mode: 57
Mean: 0.837 56.950
SEM: 0.054 0.135
%CV: 26.202 8.014

D 298 1.6091 57
299 0.8251 57
300 0.9484 57
301 1.0076 57
302 0.9982 57
303 1.0186 57
304 1.0028 57
305 1.0194 57
306 1.0432 57
307 0.5820 57
308 0.8356 57
309 0.5914 57
310 0.9557 56
311 1.3645 57
312 0.8024 57
313 0.7804 56
314 0.8903 57
315 0.5340 56
316 0.5204 56
317 0.5176 57

Median: 0.919 57
Mode: 57

Rep Mean: 0.892 56.800
SEM: 0.062 0.092
%CV: 29.323 5.445

Median: 0.878 57
Mode: 57

Total Mean: 0.865 56.875
SEM: 0.041 0.082
%CV: 27.663 6.839

Workorder No:
Test Chemical:

00054

Gross Morphology

Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail
Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail
Kinked Tail
Kinked Tail
Kinked Tail
Kinked Tail

Comments:  

TEST TERMINATION DATA (Initial Stage 54)

Methimazole (MTZM)
Test No:

Target Conc: 12.5 mg/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 54 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

C 318 0.6045 57
319 0.7651 57
320 0.7659 57
321 0.8159 57
322 0.8035 57
323 0.6915 57
324 1.0752 57
325 0.6955 55
326 0.7741 57
327 0.5164 56
328 0.8295 57
329 0.7039 57
330 0.4680 56
331 1.0572 56
332 1.0023 56
333 0.6425 56
334 1.2657 57
335 0.6993 57
336 0.6713 57
337 0.8509 57

Median: 0.766 57
Mode: 57
Mean: 0.785 56.650
SEM: 0.043 0.131
%CV: 21.884 7.801

D 338 0.9876 56
339 0.8172 56
340 1.0791 57
341 0.2996 55
342 1.0183 58
343 0.5395 56
344 0.6022 55
345 0.7680 57
346 0.5122 57
347 0.4983 56
348 0.7770 57
349 0.6438 56
350 0.6116 56
351 0.6070 57
352 0.5162 57
353 0.9464 57
354 0.7365 57
355 1.0805 56
356 0.6988 56
357 0.7531 56

Median: 0.718 56
Mode: 56

Rep Mean: 0.725 56.400
SEM: 0.048 0.169
%CV: 25.203 10.039

Median: 0.745 57
Mode: 57

Total Mean: 0.755 56.525
SEM: 0.032 0.107
%CV: 23.496 9.030

TEST TERMINATION DATA (Initial Stage 54)

Methimazole (MTZM)
Test No:

Target Conc: 25.0 mg/L

Comments:  

Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Workorder No:
Test Chemical:

00054

Gross Morphology



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 54 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

C 358 1.1700 55
359 0.9843 58
360 0.8272 57
361 0.8189 57
362 0.4465 56
363 0.3811 55
364 0.5850 56
365 0.5721 55
366 0.6652 57
367 0.8029 56
368 0.8409 57
369 0.9388 57
370 0.5101 56
371 0.7364 57
372 0.6892 57
373 0.9355 55
374 0.7535 57
375 0.5994 56
376 0.7161 57
377 0.8548 57

Median: 0.745 57
Mode: 57
Mean: 0.741 56.400
SEM: 0.043 0.197
%CV: 22.485 11.752

D 378 1.2775 57
379 1.2899 56
380 0.9230 59
381 1.1225 57
382 0.6009 56
383 1.1265 56
384 0.9085 56
385 0.7597 56
386 0.6010 56
387 0.7724 56
388 0.3684 55
389 0.7908 56
390 0.7782 57
391 0.4620 57
392 0.4480 56
393 0.6222 56
394 0.4856 55
395 0.8162 55
396 0.4923 55
397 0.6078 55

Median: 0.766 56
Mode: 56

Rep Mean: 0.763 56.100
SEM: 0.062 0.216
%CV: 31.596 12.923

Median: 0.757 56
Mode: 56

Total Mean: 0.752 56.250
SEM: 0.037 0.147
%CV: 27.159 12.357

TEST TERMINATION DATA (Initial Stage 54)

Methimazole (MTZM)
Test No:

Target Conc: 50.0 mg/L

Kinked Tail
Comments:  

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Workorder No:
Test Chemical:

00054

Gross Morphology



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

BATT02-00054
Methimazole

Stage Distribution for Initial Stage 54 Test
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Methimazole 
Metamorphosis Assay: 

Statistical Data – Stage and Growth 



One Way Analysis of Variance

Data source: BATT02-00054_MTMZ_Stage 51_Stage

Normality Test: Failed (P = <0.001)

Test execution ended by user request, ANOVA on Ranks begun

Kruskal-Wallis One Way Analysis of Variance on Ranks

Group N Missing  Median 25% 75%
0.0mg/L 40 0 57 56 57
6.25mg/L 40 0 56 56 57
12.5mg/L 40 0 55 54 56
25.0mg/L 40 0 54 54 55
50.0mg/L 37 0 54 54 55

H = 110.149 with 4 degrees of freedom.  (P = <0.001)

The differences in the median values among the treatment groups are greater than
would be expected by chance; there is a statistically significant difference  (P = <0.001)

To isolate the group or groups that differ from the others use a multiple comparison procedure.

Multiple Comparisons versus Control Group (Dunn's Method) :

Comparison Diff of Ranks Q P<0.05
50.0mg/L vs 0.0mg/L 100.015 7.691 Yes
25.0mg/L vs 0.0mg/L 98.188 7.702 Yes
12.5mg/L vs 0.0mg/L 58.763 4.609 Yes LOEC
6.25mg/L vs 0.0mg/L 13.1 1.028 No NOEC

Note: The multiple comparisons on ranks do not include an adjustment for ties.



One Way Analysis of Variance

Data source: BATT02-00054_MTMZ_Stage 51_Growth

Normality Test: Failed (P = 0.004)

Test execution ended by user request, ANOVA on Ranks begun

Kruskal-Wallis One Way Analysis of Variance on Ranks

Group N Missing  Median 25% 75%
0.0mg/L 40 0 0.563 0.422 0.62
6.25mg/L 40 0 0.57 0.455 0.734
12.5mg/L 40 0 0.481 0.375 0.608
25.0mg/L 40 0 0.513 0.36 0.654
50.0mg/L 37 0 0.561 0.443 0.695

H = 7.697 with 4 degrees of freedom.  (P = 0.103)

The differences in the median values among the treatment groups are not great enough
to exclude the possibility that the difference is due to random sampling variability;
there is not a statistically significant difference    (P = 0.103)



One Way Analysis of Variance

Data source: BATT02-00054_MTMZ_Stage 54_Stage

Normality Test: Failed (P = <0.001)

Test execution ended by user request, ANOVA on Ranks begun

Kruskal-Wallis One Way Analysis of Variance on Ranks

Group N Missing  Median 25% 75%
0.0mg/L 40 0 58.5 57 59
6.25mg/L 40 0 59 57 59
12.5mg/L 40 0 57 57 57
25.0mg/L 40 0 57 56 57
50.0mg/L 40 0 56 56 57

H = 76.562 with 4 degrees of freedom.  (P = <0.001)

The differences in the median values among the treatment groups are greater than
would be expected by chance; there is a statistically significant difference  (P = <0.001)

To isolate the group or groups that differ from the others use a multiple comparison procedure.

Multiple Comparisons versus Control Group (Dunn's Method) :

Comparison Diff of Ranks Q P<0.05
50.0mg/L vs 0.0mg/L 81.762 6.318 Yes
25.0mg/L vs 0.0mg/L 67.087 5.184 Yes
12.5mg/L vs 0.0mg/L 46.925 3.626 Yes LOEC
6.25mg/L vs 0.0mg/L 2.85 0.22 No NOEC

Note: The multiple comparisons on ranks do not include an adjustment for ties.



One Way Analysis of Variance

Data source: BATT02-00054_MTMZ_Stage 54_Growth

Normality Test: Passed (P > 0.200)

Equal Variance Test: Passed (P = 0.083)

Group Name N Missing Mean Std Dev SEM
0.0mg/L 40 0 0.636 0.165 0.026
6.25mg/L 40 0 0.708 0.161 0.0255
12.5mg/L 40 0 0.865 0.257 0.0407
25.0mg/L 40 0 0.755 0.204 0.0323
50.0mg/L 40 0 0.752 0.236 0.0372

Source of Variation  DF  SS  MS   F   P 
Between Groups 4 1.103 0.276 6.373 <0.001
Residual 195 8.44 0.0433
Total 199 9.543

The differences in the mean values among the treatment groups are greater than
would be expected by chance; there is a statistically significant difference  (P = <0.001).

Power of performed test with alpha = 0.050: 0.978

Multiple Comparisons versus Control Group (Dunnett's Method) :

Comparisons for factor: 
Comparison Diff of Means q' P P<0.050
0.0mg/L vs. 12.5mg/L 0.228 4.903 -- Yes LOEC
0.0mg/L vs. 25.0mg/L 0.118 2.543 -- Yes
0.0mg/L vs. 50.0mg/L 0.116 2.484 -- Yes
0.0mg/L vs. 6.25mg/L 0.0713 1.533 -- No NOEC

Note: The P values for Dunnett's and Duncan's tests are currently unavailable
except for reporting that the P's are greater or less than the critical values of .05 and .01.



Methimazole 
Test Chemical Analytical Data from Battelle: 

Purity / Stability Report 











































































Methimazole 
Test Chemical Analytical Data from Battelle: 

In-Life Test Chemical Analysis Report 











Methimazole 
Thyroid Histology Data from EPL: 

Sample Identification Key 
Thyroid Pathology Report 

 



BATT02-00054  FEL 
Amphibian Metamorphosis Assay 
Demonstration Study 

 
EPL Sample Key for Methimazole

                                                 

FEL 
Sample  
Number 

Individual 
Specimen 
Number1

Conc. 
Replicate 
Number 

Initial 
Specimen 

Stage 

Chemical 
Conc. 
(mg/L) 

002, 006, 007, 014, 017 A 
026 

021, 027, 032, 035, 038 B 
51 0 

044, 045, 050, 056, 058 A 
027 

062, 063, 066, 074, 075 B 
51 6.25 

083, 084, 088, 095, 098 A 
028 

106, 107, 110, 113, 116 B 
51 12.5 

127, 130, 131, 138, 139 A 
029 

142, 145, 148, 150, 160 B 
51 25.0 

162, 171, 174, 175, 179 A 
030 

181, 183, 184, 191, 196 B 
51 50.0 

203, 205, 206, 211, 215 C 
031 

219, 227, 231, 232, 235 D 
54 0 

238, 245, 246, 247, 255 C 
032 

263, 268, 271, 274, 275 D 
54 6.25 

279, 281, 283, 290, 292  C 
033 

299, 305, 309, 310, 316 D 
54 12.5 

320, 322, 324, 331, 335 C 
034 

342, 345, 347, 349, 356 D 
54 25.0 

358, 364, 368, 374, 377 C 
035 

381, 382, 385, 386, 392 D 
54 50.0 

1 Individual specimens for thyroid histology were randomly selected using Principles and Procedures of 
Statistics, A Biometrical Approach, 2nd Ed., by Robert G.D. Steel and James H. Torrie, McGraw-Hill Book 
Co., USA, 1980. 

























































APPENDIX A:  PHOTOGRAPHS – STAGE 51 FROGS 
 
 
 



A-1 

 

 
 

 
 
Z12117 and Z12132.  Low (1.25x) and medium (10x) magnification photomicrographs of thyroid 
glands from control Stage 51 Xenopus laevis (African clawed frog).  The colloid is 
homogeneous and light eosinophilic and the follicles are lined by simple cuboidal epithelium.   

 
Z12117   African Clawed Frog   51-038   Group 26B 
BATT02-00054   0.0 mg/L Methimazole   H&E   1.25x 

 
Z12132   African Clawed Frog   51-002   Group 26A 
BATT02-00054   0.0 mg/L Methimazole   H&E   10x 



A-2 

 

 
 

 
 
Z12123 and Z12139.  Low (1.25x) and medium (10x) magnification photomicrographs of thyroid 
glands from Stage 51 Xenopus laevis (African clawed frog) exposed to 6.25 mg/L methimazole 
for 21 days.  There is minimal follicular cell hyperplasia.   

 
Z12123   African Clawed Frog   51-044   Group 27A 

BATT02-00054   6.25 mg/L Methimazole   H&E   1.25x 

 
Z12139   African Clawed Frog   51-044   Group 27A 
BATT02-00054   6.25 mg/L Methimazole   H&E   10x 



A-3 

 

 
 

 
 
Z12122 and Z12138.  Low (1.25x) and medium (10x) magnification photomicrographs of thyroid 
glands from Stage 51 Xenopus laevis (African clawed frog) exposed to 12.5 mg/L methimazole 
for 21 days.  There is mild follicular cell hyperplasia.   

 
Z12122   African Clawed Frog   51-106   Group 28B 

BATT02-00054   12.5 mg/L Methimazole   H&E   1.25x 

 
Z12138   African Clawed Frog   51-106   Group 28B 
BATT02-00054   12.5 mg/L Methimazole   H&E   10x 



A-4 

 

 
 

 
 
Z12120 and Z12134.  Low (1.25x) and medium (10x) magnification photomicrographs of thyroid 
glands from Stage 51 Xenopus laevis (African clawed frog) exposed to 50 mg/L methimazole for 
21 days.  There is moderately severe, diffuse enlargement of the thyroid glands, follicular cell 
hyperplasia, and pale, foamy colloid. 

 
Z12120   African Clawed Frog   51-184   Group 30B 
BATT02-00054   50 mg/L Methimazole   H&E   1.25x 

 
Z12134   African Clawed Frog   51-179   Group 30A 
BATT02-00054   50 mg/L Methimazole   H&E   10x 

Moderately severe 
Diffuse Enlargement 

Thyroid Glands



A-5 

 

 
 
Z12141.  High (40x) magnification photomicrograph of thyroid gland from a Stage 51 Xenopus 
laevis (African clawed frog) exposed to 50 mg/L methimazole for 21 days.  Note the eosinophilic 
droplets in follicular cells.   
 

 
Z12141   African Clawed Frog   51-174   Group 30A 
BATT02-00054   50 mg/L Methimazole   H&E   40x 



 

APPENDIX B:  PHOTOGRAPHS – STAGE 54 FROGS 
 



B-1 

 

 
 

 
 
Z12108 and Z12124.  Low (1.25x) and medium (10x) magnification photomicrographs of thyroid 
glands from control Stage 54 Xenopus laevis (African clawed frog).  The colloid is eosinophilic 
and homogeneous, and the follicles are lined by simple cuboidal epithelium.   

 
Z12108   African Clawed Frog   54-203   Group 31C 
BATT02-00054   0.0 mg/L Methimazole   H&E   1.25x 

 
Z12124   African Clawed Frog   54-203   Group 31C 
BATT02-00054   0.0 mg/L Methimazole   H&E   10x 



B-2 

 

 
 

 
 
Z12115 and Z12131.  Low (1.25x) and medium (10x) magnification photomicrographs of thyroid 
glands from Stage 54 Xenopus laevis (African clawed frog) exposed to 6.25 mg/L methimazole 
for 14 days.  The colloid is homogeneous and eosinophilic, and follicles are lined by simple 
cuboidal epithelium.   

 
Z12115   African Clawed Frog   54-246   Group 32C 

BATT02-00054   6.25 mg/L Methimazole   H&E   1.25x 

 
Z12131   African Clawed Frog   54-246   Group 32C 
BATT02-00054   6.25 mg/L Methimazole   H&E   10x 



B-3 

 

 
 

 
 
Z12114 and Z12130.  Low (1.25x) and medium (10x) magnification photomicrographs of thyroid 
glands from Stage 54 Xenopus laevis (African clawed frog) exposed to 12.5 mg/L methimazole 
for 14 days.  There is pale, foamy colloid and several follicles are distended. 

 
Z12114   African Clawed Frog   54-290   Group 33C 

BATT02-00054   12.5 mg/L Methimazole   H&E   1.25x 

 
Z12130   African Clawed Frog   54-290   Group 33C 
BATT02-00054   12.5 mg/L Methimazole   H&E   10x 



B-4 

 

 
 

 
 
Z12112 and Z12128.  Low (1.25x) and medium (10x) magnification photomicrographs of thyroid 
glands from Stage 54 Xenopus laevis (African clawed frog) exposed to 25 mg/L methimazole for 
14 days.  There is diffuse gland enlargement and follicular cell hyperplasia. 

 
Z12112   African Clawed Frog   54-324   Group 34C 
BATT02-00054   25 mg/L Methimazole   H&E   1.25x 

 
Z12128   African Clawed Frog   54-324   Group 34C 
BATT02-00054   25 mg/L Methimazole   H&E   10x 



B-5 

 

 
 

 
 
Z12111 and Z12127.  Low (1.25x) and medium (10x) magnification photomicrographs of thyroid 
glands from Stage 54 Xenopus laevis (African clawed frog) exposed to 50 mg/L methimazole for 
14 days.  There is diffuse thyroid gland enlargement, decreased colloid and follicular cell 
hyperplasia. 

 
Z12111   African Clawed Frog   54-381   Group 35D 
BATT02-00054   50 mg/L Methimazole   H&E   1.25x 

 
Z12127   African Clawed Frog   54-381   Group 35D 
BATT02-00054   50 mg/L Methimazole   H&E   10x 

Diffuse 
enlargement 

Thyroid Gland 



B-6 

 

 
 
Z12140.  High (40x) magnification photomicrograph of thyroid gland from a Stage 54 Xenopus 
laevis (African clawed frog) exposed to 50 mg/L methimazole for 14 days.  There are 
eosinophilic droplets in follicular cells and follicular cell hyperplasia. 

 
Z12140   African Clawed Frog   54-382   Group 35D 
BATT02-00054   50 mg/L Methimazole   H&E   40x 







Appendix E 
L-Thyroxine (T4) 

 
Metamorphosis Assay – Raw Data: 

Daily Operational Data 
Test Termination Data – Stage and Growth 

Statistical Data – Stage and Growth 
 

Test Chemical Analytical Data from Battelle: 
Purity / Stability Report 

In-Life Test Chemical Analysis Report 
 

Thyroid Histology Data from EPL: 
Sample Identification Key 
Thyroid Pathology Report 



L-Thyroxine (T4) 
Metamorphosis Assay: 
Daily Operational Data 



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc1

Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (µg/L)
Initial No.= 20 Initial No.= 20

0 06/10/04 100.0 22.0 7.4 8.8 1555 25 100.0 22.0 7.5 8.9 1274 25 100.0 22.0 7.5 8.9 1415 25 0.05
1 06/11/04 20 100.0 22.0 7.2 8.1 1442 25 20 100.0 22.0 7.3 8.4 1711 25 100.0 22.0 7.3 8.3 1577 25
2 06/12/04 20 100.0 22.0 7.2 8.2 1538 25 20 100.0 22.0 7.2 8.2 1629 25 100.0 22.0 7.2 8.2 1584 25
3 06/13/04 20 100.0 22.0 7.1 8.0 1740 25 20 100.0 22.0 7.1 8.0 1660 25 100.0 22.0 7.1 8.0 1700 25
4 06/14/04 20 100.0 22.0 7.0 7.9 1690 25 20 100.0 22.1 7.1 8.0 1720 25 100.0 22.1 7.1 8.0 1705 25
5 06/15/04 20 100.0 22.0 7.1 6.6 1509 25 20 100.0 22.0 7.2 6.7 1393 25 100.0 22.0 7.2 6.7 1451 25
6 06/16/04 20 100.0 22.2 7.0 6.6 1380 25 20 100.0 22.2 7.1 6.7 1520 25 100.0 22.2 7.1 6.7 1450 25
7 06/17/04 20 100.0 22.0 7.1 6.8 1365 25 20 100.0 22.0 7.1 6.6 1580 25 100.0 22.0 7.1 6.7 1473 25 0.05
8 06/18/04 20 100.0 20.8 7.0 5.9 1556 25 20 100.0 20.8 7.1 6.0 1413 25 100.0 20.8 7.1 6.0 1485 25
9 06/19/04 20 100.0 21.0 6.9 6.2 1540 25 20 100.0 21.0 7.1 6.1 1625 25 100.0 21.0 7.0 6.2 1583 25
10 06/20/04 20 100.0 21.0 7.4 5.8 1480 25 20 100.0 21.0 7.1 6.1 1620 25 100.0 21.0 7.3 6.0 1550 25
11 06/21/04 20 100.0 21.7 7.2 5.9 1565 25 20 100.0 21.7 7.1 5.8 1635 25 100.0 21.7 7.2 5.9 1600 25
12 06/22/04 20 100.0 21.4 7.1 6.5 1620 25 20 100.0 21.4 7.2 6.5 1621 25 100.0 21.4 7.2 6.5 1621 25
13 06/23/04 20 100.0 21.4 7.2 6.6 1640 25 20 100.0 21.6 7.3 6.5 1620 25 100.0 21.5 7.3 6.6 1630 25
14 06/24/04 20 100.0 21.5 7.1 5.8 1565 25 20 100.0 21.6 7.2 5.8 1535 25 100.0 21.6 7.2 5.8 1550 25 0.05
15 06/25/04 20 100.0 21.9 7.3 6.3 1658 25 20 100.0 21.8 7.3 6.7 1515 25 100.0 21.9 7.3 6.5 1587 25
16 06/26/04 20 100.0 21.8 7.3 6.1 1650 25 20 100.0 21.8 7.3 6.0 1555 25 100.0 21.8 7.3 6.1 1603 25
17 06/27/04 20 100.0 21.9 7.4 5.9 1465 25 20 100.0 21.8 7.4 5.9 1505 25 100.0 21.9 7.4 5.9 1485 25
18 06/28/04 20 100.0 21.7 7.3 6.4 1625 25 20 100.0 21.7 7.3 6.1 1505 25 100.0 21.7 7.3 6.3 1565 25
19 06/29/04 20 100.0 21.6 7.1 6.1 1842 25 20 100.0 21.8 7.2 5.7 1646 25 100.0 21.7 7.2 5.9 1744 25
20 06/30/04 20 100.0 21.5 7.2 6.1 1120 25 20 100.0 21.6 7.4 6.2 1145 25 100.0 21.6 7.3 6.2 1133 25
21 07/01/04 20 100.0 20 100.0 100.0 1.30

Median: 21.8 7.2 6.4 1556 25 21.8 7.2 6.5 1580 25 21.8 7.2 6.5 1577 25
Mode: 22.0 7.1 6.6 1565 25 22.0 7.1 6.7 1620 25 22.0 7.2 6.7 1550 25
Mean: 100.0 21.7 7.2 6.7 1550 25.0 100.0 21.7 7.2 6.7 1544 25.0 100.0 21.7 7.2 6.7 1547 25.0 0.363
SEM: 0.00 0.08 0.03 0.20 32.93 0.00 0.00 0.08 0.03 0.21 30.87 0.00 0.00 0.08 0.03 0.21 28.12 0.00 0.31

% CV: 0.00 8.35 5.30 35.58 383.35 0.00 0.00 8.17 4.50 37.65 360.02 0.00 0.00 8.22 4.49 36.44 327.59 0.00 103.81

1All measured test concentrations reported by Battelle as less than method detection limit (MDL) [0.09 µg/L] or none detected (ND) are expressed as 0.05 µg/L (1/2 of MDL).

Workorder No:
Test Chemical:

00062
L-Thyroxine (T4)

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

DAILY DATA

Target Conc: 0.0 µg/L
Test No:
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc1

Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (µg/L)
Initial No.= 20 Initial No.= 20

0 06/10/04 100.0 22.0 7.5 8.8 1202 27 100.0 22.0 7.5 8.9 1468 27 100.0 22.0 7.5 8.9 1335 27
1 06/11/04 20 100.0 22.0 7.3 7.9 1308 25 20 100.0 22.0 7.3 8.1 1366 25 100.0 22.0 7.3 8.0 1337 25
2 06/12/04 20 100.0 22.0 7.3 8.0 1426 25 20 100.0 22.0 7.3 8.0 1548 25 100.0 22.0 7.3 8.0 1487 25
3 06/13/04 20 100.0 22.0 7.2 7.9 1505 25 20 100.0 22.0 7.2 7.9 1701 25 100.0 22.0 7.2 7.9 1603 25
4 06/14/04 20 100.0 22.0 7.2 8.0 1545 25 20 100.0 22.0 7.1 7.9 1895 25 100.0 22.0 7.2 8.0 1720 25
5 06/15/04 20 100.0 22.0 7.2 6.7 1357 25 20 100.0 22.0 7.2 6.6 1609 25 100.0 22.0 7.2 6.7 1483 25
6 06/16/04 20 100.0 22.4 7.1 6.5 1240 25 20 100.0 22.2 7.2 6.6 1450 25 100.0 22.3 7.2 6.6 1345 25
7 06/17/04 20 100.0 22.0 7.2 6.5 1295 25 20 100.0 22.0 7.3 6.5 1450 25 100.0 22.0 7.3 6.5 1373 25
8 06/18/04 20 100.0 20.7 7.1 6.0 1119 25 20 100.0 20.8 7.1 5.9 1484 25 100.0 20.8 7.1 6.0 1302 25
9 06/19/04 20 100.0 21.0 7.2 6.4 1475 25 20 100.0 21.0 7.2 6.1 1335 25 100.0 21.0 7.2 6.3 1405 25
10 06/20/04 20 100.0 21.0 7.1 5.9 1515 25 20 100.0 21.0 7.1 6.1 1195 25 100.0 21.0 7.1 6.0 1355 25
11 06/21/04 20 100.0 21.8 7.2 5.9 1205 25 20 100.0 21.7 7.2 5.9 1495 25 100.0 21.8 7.2 5.9 1350 25
12 06/22/04 20 100.0 21.4 7.3 6.8 1302 25 20 100.0 21.6 7.3 6.7 1263 25 100.0 21.5 7.3 6.8 1283 25
13 06/23/04 20 100.0 21.6 7.3 6.4 1380 25 20 100.0 21.7 7.3 6.2 1270 25 100.0 21.7 7.3 6.3 1325 25
14 06/24/04 20 100.0 21.7 7.2 6.0 1396 25 20 100.0 21.8 7.2 5.9 1705 25 100.0 21.8 7.2 6.0 1551 25
15 06/25/04 20 100.0 21.9 7.3 6.1 1444 25 20 100.0 21.9 7.2 5.7 1480 25 100.0 21.9 7.3 5.9 1462 25
16 06/26/04 20 100.0 21.8 7.3 6.1 1485 25 20 100.0 21.9 7.3 6.1 1460 25 100.0 21.9 7.3 6.1 1473 25
17 06/27/04 20 100.0 21.8 7.4 5.8 1625 25 20 100.0 21.7 7.3 5.9 1555 25 100.0 21.8 7.4 5.9 1590 25
18 06/28/04 20 100.0 21.7 7.2 6.1 1455 25 20 100.0 21.7 7.1 5.9 1420 25 100.0 21.7 7.2 6.0 1438 25
19 06/29/04 20 100.0 22.0 7.2 5.6 1711 24 20 100.0 22.0 7.1 5.6 1676 24 100.0 22.0 7.2 5.6 1694 24
20 06/30/04 20 100.0 21.7 7.3 6.4 1190 24 20 100.0 21.7 7.1 5.2 1245 24 100.0 21.7 7.2 5.8 1218 24
21 07/01/04 20 100.0 20 100.0 100.0

Median: 21.8 7.2 6.4 1396 25 21.9 7.2 6.1 1468 25 21.9 7.2 6.3 1405 25
Mode: 22.0 7.2 6.4 #N/A 25 22.0 7.3 5.9 1450 25 22.0 7.3 8.0 #N/A 25
Mean: 100.0 21.7 7.2 6.7 1390 25.0 100.0 21.7 7.2 6.6 1480 25.0 100.0 21.7 7.2 6.6 1435 25.0 #DIV/0!
SEM: 0.00 0.09 0.02 0.20 33.31 0.12 0.00 0.08 0.02 0.22 37.95 0.12 0.00 0.09 0.02 0.21 29.58 0.12 #DIV/0!

% CV: 0.00 8.75 3.64 35.04 409.51 10.95 0.00 8.04 3.84 39.04 452.11 10.95 0.00 8.36 3.50 36.64 357.85 10.95 #DIV/0!

1Samples collected for this nominal test concentration were not analyzed per instructions from EPA.

DAILY DATA

Target Conc: 0.5 µg/L
Test No:

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

Workorder No:
Test Chemical:

00062
L-Thyroxine (T4)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc1

Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (µg/L)
Initial No.= 20 Initial No.= 20

0 06/10/04 100.0 22.0 7.5 8.8 1303 25 100.0 22.0 7.5 8.8 1239 25 100.0 22.0 7.5 8.8 1271 25
1 06/11/04 20 100.0 22.0 7.3 8.0 1214 25 20 100.0 22.0 7.3 8.1 1181 25 100.0 22.0 7.3 8.1 1198 25
2 06/12/04 20 100.0 22.0 7.3 8.0 1208 25 20 100.0 22.0 7.3 8.0 1755 25 100.0 22.0 7.3 8.0 1482 25
3 06/13/04 20 100.0 22.0 7.3 7.9 1508 25 20 100.0 22.0 7.3 7.9 1519 25 100.0 22.0 7.3 7.9 1514 25
4 06/14/04 20 100.0 22.0 7.3 8.1 1760 25 20 100.0 22.0 7.1 8.2 1705 25 100.0 22.0 7.2 8.2 1733 25
5 06/15/04 20 100.0 22.0 7.2 6.6 1102 25 20 100.0 21.9 7.2 6.7 1364 25 100.0 22.0 7.2 6.7 1233 25
6 06/16/04 20 100.0 22.1 7.2 6.4 1295 25 20 100.0 22.2 7.2 6.4 1230 25 100.0 22.2 7.2 6.4 1263 25
7 06/17/04 20 100.0 22.0 7.1 6.5 1305 25 20 100.0 22.0 7.2 6.6 1270 25 100.0 22.0 7.2 6.6 1288 25
8 06/18/04 20 100.0 20.8 7.2 5.9 1226 25 20 100.0 20.8 7.2 5.9 1172 25 100.0 20.8 7.2 5.9 1199 25
9 06/19/04 20 100.0 21.0 7.1 6.2 1420 25 20 100.0 21.0 7.0 5.9 1515 25 100.0 21.0 7.1 6.1 1468 25
10 06/20/04 20 100.0 21.0 7.0 6.0 1235 25 20 100.0 21.0 7.1 5.9 1180 25 100.0 21.0 7.1 6.0 1208 25
11 06/21/04 20 100.0 21.7 7.2 6.0 1245 25 20 100.0 21.7 7.3 5.8 1195 25 100.0 21.7 7.3 5.9 1220 25
12 06/22/04 1 19 95.0 21.6 7.2 6.6 1697 25 20 100.0 21.5 7.3 6.6 1569 25 97.5 21.6 7.3 6.6 1633 25
13 06/23/04 19 95.0 21.6 7.1 6.2 1685 25 20 100.0 21.6 7.3 6.3 1550 25 97.5 21.6 7.2 6.3 1618 25
14 06/24/04 19 95.0 21.7 7.3 6.0 1432 25 20 100.0 21.6 7.3 5.9 1421 25 97.5 21.7 7.3 6.0 1427 25
15 06/25/04 19 95.0 21.8 7.3 6.3 1416 25 20 100.0 21.8 7.3 6.2 1438 25 97.5 21.8 7.3 6.3 1427 25
16 06/26/04 19 95.0 21.8 7.2 6.2 1425 25 20 100.0 21.8 7.2 6.1 1435 25 97.5 21.8 7.2 6.2 1430 25
17 06/27/04 19 95.0 21.8 7.3 5.8 1485 25 20 100.0 21.9 7.3 5.8 1320 25 97.5 21.9 7.3 5.8 1403 25
18 06/28/04 19 95.0 21.6 7.1 6.0 1465 25 20 100.0 21.7 7.0 6.2 1480 25 97.5 21.7 7.1 6.1 1473 25
19 06/29/04 19 95.0 21.7 7.3 6.3 1142 23 20 100.0 21.8 7.3 6.0 1834 23 97.5 21.8 7.3 6.2 1488 23
20 06/30/04 19 95.0 21.7 7.1 6.2 1335 24 20 100.0 21.8 7.2 6.5 1365 24 97.5 21.8 7.2 6.4 1350 24
21 07/01/04 19 95.0 20 100.0 97.5

Median: 21.8 7.2 6.3 1335 25 21.8 7.3 6.3 1421 25 21.8 7.2 6.3 1427 25
Mode: 22.0 7.3 6.2 #N/A 25 22.0 7.3 5.9 #N/A 25 22.0 7.3 5.9 #N/A 25
Mean: 97.7 21.7 7.2 6.7 1376 24.9 100.0 21.7 7.2 6.7 1416 24.9 98.9 21.7 7.2 6.7 1396 24.9 #DIV/0!
SEM: 0.54 0.08 0.02 0.20 39.48 0.10 0.00 0.08 0.03 0.20 42.57 0.10 0.27 0.08 0.02 0.20 33.83 0.10 #DIV/0!

% CV: 25.78 7.79 4.18 34.69 487.70 9.59 0.00 7.96 4.29 36.31 518.36 9.59 12.81 7.85 3.93 35.39 414.92 9.59 #DIV/0!

1Samples collected for this nominal test concentration were not analyzed per instructions from EPA.

DAILY DATA

Target Conc: 1.0 µg/L
Test No:

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

Workorder No:
Test Chemical:

00062
L-Thyroxine (T4)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (µg/L)

Initial No.= 20 Initial No.= 20
0 06/10/04 100.0 22.0 7.5 8.9 1557 25 100.0 22.0 7.5 8.8 1257 25 100.0 22.0 7.5 8.9 1407 25 1.60
1 06/11/04 20 100.0 22.0 7.3 8.2 1641 25 20 100.0 22.0 7.3 8.2 1670 25 100.0 22.0 7.3 8.2 1656 25
2 06/12/04 20 100.0 22.0 7.3 8.2 1619 25 20 100.0 22.0 7.3 8.1 1441 25 100.0 22.0 7.3 8.2 1530 25
3 06/13/04 20 100.0 22.0 7.3 8.1 1822 25 20 100.0 22.0 7.2 7.9 1712 25 100.0 22.0 7.3 8.0 1767 25
4 06/14/04 20 100.0 22.0 7.2 8.1 1665 25 20 100.0 22.0 7.2 8.1 1570 25 100.0 22.0 7.2 8.1 1618 25
5 06/15/04 20 100.0 22.0 7.2 6.7 1700 25 20 100.0 22.0 7.2 6.7 1343 25 100.0 22.0 7.2 6.7 1522 25
6 06/16/04 20 100.0 22.2 7.1 6.6 1615 25 20 100.0 22.3 7.2 6.2 1460 25 100.0 22.3 7.2 6.4 1538 25
7 06/17/04 20 100.0 22.0 7.2 6.7 1425 25 20 100.0 22.0 7.1 6.4 1610 25 100.0 22.0 7.2 6.6 1518 25 1.75
8 06/18/04 20 100.0 20.7 7.2 6.0 1551 25 20 100.0 20.6 7.2 5.9 1466 25 100.0 20.7 7.2 6.0 1509 25
9 06/19/04 20 100.0 21.0 7.2 6.2 1625 25 20 100.0 21.0 7.1 6.1 1480 25 100.0 21.0 7.2 6.2 1553 25
10 06/20/04 20 100.0 21.0 7.2 5.8 1265 25 20 100.0 21.0 7.1 6.0 1305 25 100.0 21.0 7.2 5.9 1285 25
11 06/21/04 20 100.0 21.7 7.2 5.6 1565 25 20 100.0 21.7 7.3 5.7 1505 25 100.0 21.7 7.3 5.7 1535 25
12 06/22/04 20 100.0 21.6 7.3 6.6 1830 25 20 100.0 21.7 7.3 6.7 1637 25 100.0 21.7 7.3 6.7 1734 25
13 06/23/04 20 100.0 21.5 7.3 6.2 1815 25 20 100.0 21.5 7.2 6.3 1605 25 100.0 21.5 7.3 6.3 1710 25
14 06/24/04 20 100.0 21.6 7.3 6.1 1678 25 20 100.0 21.8 7.3 6.1 1534 25 100.0 21.7 7.3 6.1 1606 25 1.40
15 06/25/04 20 100.0 21.9 7.3 6.2 1601 25 20 100.0 22.0 7.4 6.4 1528 25 100.0 22.0 7.4 6.3 1565 25
16 06/26/04 20 100.0 21.7 7.3 6.1 1635 25 20 100.0 21.9 7.4 6.1 1585 25 100.0 21.8 7.4 6.1 1610 25
17 06/27/04 20 100.0 22.0 7.2 5.9 1055 25 20 100.0 21.9 7.2 6.0 1185 25 100.0 22.0 7.2 6.0 1120 25
18 06/28/04 20 100.0 21.7 7.1 6.4 1620 25 20 100.0 21.7 7.1 6.5 1560 25 100.0 21.7 7.1 6.5 1590 25
19 06/29/04 20 100.0 22.0 7.3 6.1 1460 25 20 100.0 22.0 7.3 6.3 1661 25 100.0 22.0 7.3 6.2 1561 25
20 06/30/04 20 100.0 21.7 7.2 6.6 1440 25 20 100.0 21.7 7.3 6.2 1310 25 100.0 21.7 7.3 6.4 1375 25
21 07/01/04 20 100.0 20 100.0 100.0 1.95

Median: 21.9 7.2 6.4 1619 25 21.9 7.2 6.3 1528 25 22.0 7.3 6.4 1553 25
Mode: 22.0 7.3 6.6 #N/A 25 22.0 7.3 6.1 #N/A 25 22.0 7.3 6.4 #N/A 25
Mean: 100.0 21.7 7.2 6.7 1580 25.0 100.0 21.8 7.2 6.7 1496 25.0 100.0 21.7 7.2 6.7 1538 25.0 1.675
SEM: 0.00 0.09 0.02 0.21 39.51 0.00 0.00 0.09 0.02 0.20 31.73 0.00 0.00 0.09 0.02 0.20 32.31 0.00 0.12

% CV: 0.00 8.48 3.24 36.92 455.44 0.00 0.00 8.88 4.00 35.37 375.85 0.00 0.00 8.64 3.40 35.99 377.49 0.00 17.98

Workorder No:
Test Chemical:

00062
L-Thyroxine (T4)

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

DAILY DATA

Target Conc: 2.0 µg/L
Test No:
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (µg/L)

Initial No.= 20 Initial No.= 20
0 06/10/04 100.0 22.0 7.5 8.9 1757 25 100.0 22.0 7.5 8.7 1850 25 100.0 22.0 7.5 8.8 1804 25 3.30
1 06/11/04 20 100.0 22.0 7.3 8.2 1673 25 20 100.0 22.0 7.3 8.0 1926 25 100.0 22.0 7.3 8.1 1800 25
2 06/12/04 20 100.0 22.0 7.3 8.2 1636 25 20 100.0 22.0 7.4 8.0 1561 25 100.0 22.0 7.4 8.1 1599 25
3 06/13/04 20 100.0 22.0 7.3 8.1 1996 25 20 100.0 22.0 7.3 7.7 1892 25 100.0 22.0 7.3 7.9 1944 25
4 06/14/04 20 100.0 22.0 7.3 7.8 1915 25 20 100.0 22.0 7.2 8.1 1615 25 100.0 22.0 7.3 8.0 1765 25
5 06/15/04 20 100.0 22.0 7.2 6.7 1803 25 20 100.0 22.0 7.2 6.7 1620 25 100.0 22.0 7.2 6.7 1712 25
6 06/16/04 20 100.0 22.1 7.0 6.3 1605 25 20 100.0 22.2 7.1 6.7 1875 25 100.0 22.2 7.1 6.5 1740 25
7 06/17/04 20 100.0 22.0 7.2 6.5 1645 25 20 100.0 22.0 7.2 6.4 1730 25 100.0 22.0 7.2 6.5 1688 25 3.20
8 06/18/04 20 100.0 20.7 7.2 6.1 1596 25 20 100.0 20.8 7.2 6.0 1551 25 100.0 20.8 7.2 6.1 1574 25
9 06/19/04 20 100.0 21.0 7.1 6.3 1265 25 20 100.0 21.0 7.2 6.4 1330 25 100.0 21.0 7.2 6.4 1298 25
10 06/20/04 20 100.0 21.0 7.0 6.0 1320 25 20 100.0 21.0 7.1 5.9 1365 25 100.0 21.0 7.1 6.0 1343 25
11 06/21/04 2 18 90.0 21.8 7.4 5.8 1635 25 20 100.0 21.7 7.3 5.8 1585 25 95.0 21.8 7.4 5.8 1610 25
12 06/22/04 18 90.0 21.7 7.3 6.8 1743 25 20 100.0 21.5 7.4 6.7 1906 25 95.0 21.6 7.4 6.8 1825 25
13 06/23/04 18 90.0 21.5 7.2 6.4 1725 25 1 19 95.0 21.4 7.3 6.3 1920 25 92.5 21.5 7.3 6.4 1823 25
14 06/24/04 1 17 85.0 21.8 7.3 6.3 1799 25 19 95.0 21.7 7.3 6.2 1956 25 90.0 21.8 7.3 6.3 1878 25 3.20
15 06/25/04 17 85.0 21.9 7.4 6.5 1961 25 1 18 90.0 21.8 7.3 6.3 1833 25 87.5 21.9 7.4 6.4 1897 25
16 06/26/04 17 85.0 21.9 7.3 6.0 1900 25 1 17 85.0 21.8 7.4 5.8 1870 25 85.0 21.9 7.4 5.9 1885 25
17 06/27/04 2 15 75.0 21.9 7.3 6.1 1885 25 4 13 65.0 21.8 7.2 6.0 1850 25 70.0 21.9 7.3 6.1 1868 25
18 06/28/04 2 13 65.0 21.6 7.2 6.4 1905 25 1 12 60.0 21.7 7.2 6.2 1810 25 62.5 21.7 7.2 6.3 1858 25
19 06/29/04 1 12 60.0 21.9 7.4 6.6 1551 23 1 11 55.0 21.6 7.4 6.5 1417 23 57.5 21.8 7.4 6.6 1484 23
20 06/30/04 2 10 50.0 21.7 7.2 6.1 1295 24 3 8 40.0 21.8 7.3 6.4 1245 24 45.0 21.8 7.3 6.3 1270 24
21 07/01/04 2 8 40.0 5 3 15.0 27.5 4.05

Median: 21.9 7.3 6.4 1725 25 21.8 7.3 6.4 1810 25 21.9 7.3 6.4 1765 25
Mode: 22.0 7.3 6.3 #N/A 25 22.0 7.3 6.7 1850 25 22.0 7.4 8.1 #N/A 25
Mean: 87.0 21.7 7.3 6.8 1696 24.9 86.4 21.7 7.3 6.7 1700 24.9 86.7 21.7 7.3 6.7 1698 24.9 3.438
SEM: 3.85 0.08 0.03 0.20 46.18 0.10 5.09 0.08 0.02 0.19 48.41 0.10 4.44 0.08 0.02 0.19 44.45 0.10 0.21

% CV: 193.34 8.26 4.63 34.43 513.92 9.59 256.79 8.10 3.87 33.12 537.95 9.59 223.46 8.11 4.04 33.58 494.33 9.59 22.17

DAILY DATA

Target Conc: 4.0 µg/L
Test No:

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

Workorder No:
Test Chemical:

00062
L-Thyroxine (T4)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study
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BATT02-00062
L-Thyroxine

Daily Average of Larval Survival for Initial Stage 51 Test
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BATT02-00062
L-Thyroxine

Daily Average Tank Temperatures for Initial Stage 51 Test
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BATT02-00062
L-Thyroxine

Daily Average pH for Initial Stage 51 Test
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BATT02-00062
L-Thyroxine

Daily Average Dissolved Oxygen (DO) for Initial Stage 51 Test
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BATT02-00062
L-Thyroxine

Daily Average Light Intensity for Initial Stage 51 Test
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BATT02-00062
L-Thyroxine

Daily Average Flow Rates for Initial Stage 51 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc1

Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (µg/L)
Initial No.= 20 Initial No.= 20

0 06/17/04 100.0 22.0 7.3 7.2 1130 25 100.0 22.0 7.3 7.3 1200 25 100.0 22.0 7.3 7.3 1165 25 0.05
1 06/18/04 20 100.0 20.5 7.1 6.3 1136 25 20 100.0 20.6 7.2 6.3 1082 25 100.0 20.6 7.2 6.3 1109 25
2 06/19/04 20 100.0 21.0 7.1 5.9 1485 25 20 100.0 21.0 7.2 6.0 1505 25 100.0 21.0 7.2 6.0 1495 25
3 06/20/04 20 100.0 21.0 7.2 5.8 1405 25 20 100.0 21.0 7.1 6.1 1520 25 100.0 21.0 7.2 6.0 1463 25
4 06/21/04 20 100.0 21.8 7.2 5.9 1190 25 20 100.0 21.8 7.1 6.0 1115 25 100.0 21.8 7.2 6.0 1153 25
5 06/22/04 20 100.0 21.3 7.2 6.8 1166 25 20 100.0 21.4 7.2 6.7 1761 25 100.0 21.4 7.2 6.8 1464 25
6 06/23/04 20 100.0 21.4 7.1 6.6 1195 25 20 100.0 21.3 7.1 6.4 1705 25 100.0 21.4 7.1 6.5 1450 25
7 06/24/04 20 100.0 21.7 7.2 6.3 1166 25 20 100.0 21.8 7.3 6.3 1423 25 100.0 21.8 7.3 6.3 1295 25 0.05
8 06/25/04 20 100.0 21.9 7.3 6.3 1090 25 20 100.0 21.9 7.3 6.3 1330 25 100.0 21.9 7.3 6.3 1210 25
9 06/26/04 20 100.0 21.9 7.4 6.1 1030 25 20 100.0 21.9 7.4 6.1 1340 25 100.0 21.9 7.4 6.1 1185 25
10 06/27/04 20 100.0 21.8 7.2 5.9 1650 25 20 100.0 21.8 7.2 5.9 1670 25 100.0 21.8 7.2 5.9 1660 25
11 06/28/04 20 100.0 21.8 7.4 6.1 1075 25 20 100.0 21.9 7.4 6.1 1360 25 100.0 21.9 7.4 6.1 1218 25
12 06/29/04 20 100.0 21.6 7.1 6.7 1132 25 20 100.0 21.7 7.3 6.4 1281 25 100.0 21.7 7.2 6.6 1207 25
13 06/30/04 20 100.0 21.7 7.1 6.6 1095 25 20 100.0 21.5 7.2 6.4 1460 25 100.0 21.6 7.2 6.5 1278 25
14 07/01/04 20 100.0 20 100.0 100.0 1.30

Median: 21.7 7.2 6.3 1151 25 21.8 7.2 6.3 1392 25 21.7 7.2 6.3 1248 25
Mode: 21.8 7.1 6.3 1166 25 21.8 7.2 6.3 #N/A 25 21.0 7.2 6.3 #N/A 25
Mean: 100.0 21.5 7.2 6.3 1210 25.0 100.0 21.5 7.2 6.3 1411 25.0 100.0 21.5 7.2 6.3 1311 25.0 0.467
SEM: 0.00 0.12 0.03 0.11 47.34 0.00 0.00 0.11 0.03 0.10 56.00 0.00 0.00 0.11 0.03 0.10 44.20 0.00 0.42

% CV: 0.00 9.39 3.99 16.38 509.19 0.00 0.00 9.21 3.75 14.18 557.84 0.00 0.00 9.25 3.55 15.02 456.82 0.00 105.64

1All measured test concentrations reported by Battelle as less than method detection limit (MDL) [0.09 µg/L] or none detected (ND) are expressed as 0.05 µg/L (1/2 of MDL).

DAILY DATA

Target Conc: 0.0 ug/L
Test No:

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

Workorder No:
Test Chemical:

00062
L-Thyroxine (T4)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc1

Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (µg/L)
Initial No.= 20 Initial No.= 20

0 06/17/04 100.0 22.0 7.4 7.0 1170 25 100.0 22.0 7.5 7.1 1520 25 100.0 22.0 7.5 7.1 1345 25
1 06/18/04 20 100.0 20.8 7.2 6.1 1496 25 20 100.0 20.8 7.2 5.9 1602 25 100.0 20.8 7.2 6.0 1549 25
2 06/19/04 20 100.0 21.0 7.2 6.0 1625 25 20 100.0 21.0 7.2 6.1 1475 25 100.0 21.0 7.2 6.1 1550 25
3 06/20/04 20 100.0 21.0 7.0 6.0 1555 25 20 100.0 21.0 7.1 6.1 1485 25 100.0 21.0 7.1 6.1 1520 25
4 06/21/04 20 100.0 21.8 7.4 6.1 1525 25 20 100.0 21.8 7.2 6.0 1625 25 100.0 21.8 7.3 6.1 1575 25
5 06/22/04 20 100.0 21.6 7.3 6.6 1593 25 20 100.0 21.6 7.3 6.5 1640 25 100.0 21.6 7.3 6.6 1617 25
6 06/23/04 20 100.0 21.4 7.2 6.3 1565 25 20 100.0 21.5 7.2 6.5 1630 25 100.0 21.5 7.2 6.4 1598 25
7 06/24/04 20 100.0 21.8 7.3 6.0 1477 25 20 100.0 21.8 7.2 5.9 1753 25 100.0 21.8 7.3 6.0 1615 25
8 06/25/04 20 100.0 22.0 7.3 6.2 1523 25 20 100.0 22.0 7.4 6.2 1530 25 100.0 22.0 7.4 6.2 1527 25
9 06/26/04 20 100.0 22.0 7.3 6.2 1545 25 20 100.0 21.9 7.3 6.2 1560 25 100.0 22.0 7.3 6.2 1553 25
10 06/27/04 20 100.0 21.8 7.3 5.8 1250 25 20 100.0 21.9 7.3 6.0 1285 25 100.0 21.9 7.3 5.9 1268 25
11 06/28/04 20 100.0 21.8 7.3 5.7 1530 25 20 100.0 21.8 7.4 5.9 1515 25 100.0 21.8 7.4 5.8 1523 25
12 06/29/04 20 100.0 21.9 7.3 6.7 1557 24 20 100.0 21.9 7.4 6.6 1828 24 100.0 21.9 7.4 6.7 1693 24
13 06/30/04 20 100.0 21.6 7.1 6.4 1250 24 20 100.0 21.6 7.1 6.3 1175 24 100.0 21.6 7.1 6.4 1213 24
14 07/01/04 20 100.0 20 100.0 100.0

Median: 21.8 7.3 6.2 1528 25 21.8 7.3 6.2 1545 25 21.8 7.3 6.1 1550 25
Mode: 21.8 7.3 6.0 1250 25 21.8 7.2 5.9 #N/A 25 21.8 7.2 6.1 #N/A 25
Mean: 100.0 21.6 7.3 6.2 1476 24.9 100.0 21.6 7.3 6.2 1545 24.9 100.0 21.6 7.3 6.2 1510 24.9 #DIV/0!
SEM: 0.00 0.11 0.03 0.10 38.16 0.10 0.00 0.11 0.03 0.09 44.74 0.10 0.00 0.11 0.03 0.09 36.88 0.10 #DIV/0!

% CV: 0.00 8.71 4.04 14.26 371.72 7.28 0.00 8.60 4.47 13.66 425.91 7.28 0.00 8.64 3.95 13.69 355.10 7.28 #DIV/0!

1Samples collected for this nominal test concentration were not analyzed per instructions from EPA.

Workorder No:
Test Chemical:

00062
L-Thyroxine (T4)

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

DAILY DATA

Target Conc: 0.5 ug/L
Test No:
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc1

Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (µg/L)
Initial No.= 20 Initial No.= 20

0 06/17/04 100.0 22.0 7.4 7.2 1315 25 100.0 22.0 7.4 7.1 1165 25 100.0 22.0 7.4 7.2 1240 25
1 06/18/04 20 100.0 20.7 7.2 6.1 1341 25 20 100.0 20.7 7.2 6.0 1241 25 100.0 20.7 7.2 6.1 1291 25
2 06/19/04 20 100.0 21.0 7.1 6.0 1642 25 20 100.0 21.0 7.0 6.1 1840 25 100.0 21.0 7.1 6.1 1741 25
3 06/20/04 20 100.0 21.0 7.0 6.1 1365 25 20 100.0 21.0 7.1 6.0 1375 25 100.0 21.0 7.1 6.1 1370 25
4 06/21/04 20 100.0 21.8 7.3 6.0 1485 25 20 100.0 21.8 7.3 5.9 1260 25 100.0 21.8 7.3 6.0 1373 25
5 06/22/04 20 100.0 21.6 7.3 6.6 1482 25 20 100.0 21.6 7.3 6.5 1157 25 100.0 21.6 7.3 6.6 1320 25
6 06/23/04 20 100.0 21.4 7.2 6.4 1480 25 20 100.0 21.2 7.3 6.4 1175 25 100.0 21.3 7.3 6.4 1328 25
7 06/24/04 20 100.0 21.8 7.3 6.0 1858 25 20 100.0 21.7 7.3 6.0 1148 25 100.0 21.8 7.3 6.0 1503 25
8 06/25/04 20 100.0 21.8 7.3 6.0 1861 25 20 100.0 22.0 7.3 6.0 1308 25 100.0 21.9 7.3 6.0 1585 25
9 06/26/04 20 100.0 21.9 7.4 6.2 1820 25 20 100.0 21.9 7.3 6.1 1330 25 100.0 21.9 7.4 6.2 1575 25
10 06/27/04 20 100.0 22.0 7.2 6.1 1830 25 20 100.0 21.9 7.1 5.9 1360 25 100.0 22.0 7.2 6.0 1595 25
11 06/28/04 20 100.0 21.8 7.3 5.8 1810 25 20 100.0 21.7 7.2 6.0 1370 25 100.0 21.8 7.3 5.9 1590 25
12 06/29/04 20 100.0 21.8 7.3 6.3 1746 23 20 100.0 22.0 7.4 6.3 1836 23 100.0 21.9 7.4 6.3 1791 23
13 06/30/04 20 100.0 21.6 7.2 6.3 1205 24 20 100.0 21.7 7.4 6.2 1225 24 100.0 21.7 7.3 6.3 1215 24
14 07/01/04 20 100.0 20 100.0 100.0

Median: 21.8 7.3 6.1 1564 25 21.7 7.3 6.1 1284 25 21.8 7.3 6.1 1438 25
Mode: 21.8 7.3 6.0 #N/A 25 22.0 7.3 6.0 #N/A 25 21.9 7.3 6.1 #N/A 25
Mean: 100.0 21.6 7.3 6.2 1589 24.8 100.0 21.6 7.3 6.2 1342 24.8 100.0 21.6 7.3 6.2 1465 24.8 #DIV/0!
SEM: 0.00 0.11 0.03 0.09 62.13 0.15 0.00 0.12 0.03 0.09 60.09 0.15 0.00 0.11 0.03 0.09 49.38 0.15 #DIV/0!

% CV: 0.00 8.81 4.06 13.90 583.22 11.63 0.00 9.28 4.54 12.93 613.74 11.63 0.00 8.97 3.95 13.27 482.70 11.63 #DIV/0!

1Samples collected for this nominal test concentration were not analyzed per instructions from EPA.

Workorder No:
Test Chemical:

00062
L-Thyroxine (T4)

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

DAILY DATA

Target Conc: 1.0 ug/L
Test No:
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (µg/L)

Initial No.= 20 Initial No.= 20
0 06/17/04 100.0 22.0 7.4 7.4 1245 25 100.0 22.0 7.3 7.1 1685 25 100.0 22.0 7.4 7.3 1465 25 1.75
1 06/18/04 20 100.0 20.8 7.2 5.9 1303 25 20 100.0 20.7 7.2 5.9 1533 25 100.0 20.8 7.2 5.9 1418 25
2 06/19/04 20 100.0 21.0 7.0 6.2 1715 25 20 100.0 21.0 6.9 5.9 1550 25 100.0 21.0 7.0 6.1 1633 25
3 06/20/04 20 100.0 21.0 7.1 6.1 1480 25 20 100.0 21.0 7.0 6.0 1620 25 100.0 21.0 7.1 6.1 1550 25
4 06/21/04 20 100.0 21.8 7.3 6.0 1335 25 20 100.0 21.8 7.4 5.9 1515 25 100.0 21.8 7.4 6.0 1425 25
5 06/22/04 20 100.0 21.3 7.3 6.3 1391 25 20 100.0 21.4 7.3 6.7 1760 25 100.0 21.4 7.3 6.5 1576 25
6 06/23/04 20 100.0 21.4 7.3 6.3 1385 25 20 100.0 21.4 7.3 6.2 1705 25 100.0 21.4 7.3 6.3 1545 25
7 06/24/04 20 100.0 21.6 7.2 5.7 1507 25 20 100.0 21.7 7.3 6.1 1769 25 100.0 21.7 7.3 5.9 1638 25 1.40
8 06/25/04 20 100.0 21.9 7.3 5.9 1356 25 20 100.0 21.9 7.4 6.2 1477 25 100.0 21.9 7.4 6.1 1417 25
9 06/26/04 20 100.0 21.8 7.3 6.2 1360 25 20 100.0 21.8 7.3 6.2 1455 25 100.0 21.8 7.3 6.2 1408 25
10 06/27/04 20 100.0 21.8 7.4 5.8 1245 25 20 100.0 21.8 7.4 6.0 1130 25 100.0 21.8 7.4 5.9 1188 25
11 06/28/04 20 100.0 21.6 7.4 6.0 1380 25 20 100.0 21.8 7.3 6.2 1450 25 100.0 21.7 7.4 6.1 1415 25
12 06/29/04 20 100.0 21.9 7.3 5.8 1408 25 20 100.0 21.8 7.4 6.4 1747 25 100.0 21.9 7.4 6.1 1578 25
13 06/30/04 20 100.0 21.7 7.3 6.1 1310 25 20 100.0 21.7 7.3 6.2 1360 25 100.0 21.7 7.3 6.2 1335 25
14 07/01/04 20 100.0 20 100.0 100.0 1.95

Median: 21.7 7.3 6.1 1370 25 21.8 7.3 6.2 1542 25 21.7 7.3 6.1 1445 25
Mode: 21.8 7.3 5.9 1245 25 21.8 7.3 6.2 #N/A 25 21.8 7.4 5.9 #N/A 25
Mean: 100.0 21.5 7.3 6.1 1387 25.0 100.0 21.6 7.3 6.2 1554 25.0 100.0 21.6 7.3 6.2 1471 25.0 1.700
SEM: 0.00 0.10 0.03 0.11 32.21 0.00 0.00 0.11 0.04 0.09 47.82 0.00 0.00 0.10 0.03 0.09 33.31 0.00 0.16

% CV: 0.00 8.27 4.22 16.72 323.61 0.00 0.00 8.56 5.53 13.43 453.87 0.00 0.00 8.38 4.70 14.14 324.99 0.00 21.35

DAILY DATA

Target Conc: 2.0 ug/L
Test No:

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

Workorder No:
Test Chemical:

00062
L-Thyroxine (T4)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (µg/L)

Initial No.= 20 Initial No.= 20
0 06/17/04 100.0 22.0 7.4 7.0 1190 25 100.0 22.0 7.4 7.1 1450 25 100.0 22.0 7.4 7.1 1320 25 3.20
1 06/18/04 20 100.0 20.6 7.2 6.0 1461 25 20 100.0 20.9 7.1 5.8 1474 25 100.0 20.8 7.2 5.9 1468 25
2 06/19/04 20 100.0 21.0 7.1 6.0 1620 25 20 100.0 21.0 7.1 6.0 1485 25 100.0 21.0 7.1 6.0 1553 25
3 06/20/04 20 100.0 21.0 7.0 5.8 1570 25 20 100.0 21.0 7.0 5.9 1525 25 100.0 21.0 7.0 5.9 1548 25
4 06/21/04 20 100.0 21.8 7.4 6.2 1475 25 20 100.0 21.8 7.4 6.0 1440 25 100.0 21.8 7.4 6.1 1458 25
5 06/22/04 20 100.0 21.4 7.3 6.5 1566 25 20 100.0 21.5 7.3 6.3 1727 25 100.0 21.5 7.3 6.4 1647 25
6 06/23/04 20 100.0 21.4 7.3 6.5 1565 25 20 100.0 21.5 7.3 6.4 1710 25 100.0 21.5 7.3 6.5 1638 25
7 06/24/04 20 100.0 21.7 7.3 5.8 1883 25 20 100.0 21.7 7.2 5.7 1575 25 100.0 21.7 7.3 5.8 1729 25 3.30
8 06/25/04 20 100.0 21.9 7.3 5.8 1672 25 20 100.0 22.0 7.3 5.7 1707 25 100.0 22.0 7.3 5.8 1690 25
9 06/26/04 20 100.0 21.9 7.3 6.2 1680 25 20 100.0 21.8 7.3 6.1 1710 25 100.0 21.9 7.3 6.2 1695 25
10 06/27/04 20 100.0 21.8 7.4 6.1 1280 25 20 100.0 21.8 7.4 6.1 1465 25 100.0 21.8 7.4 6.1 1373 25
11 06/28/04 20 100.0 21.8 7.3 6.4 1640 25 20 100.0 21.8 7.3 6.1 1765 25 100.0 21.8 7.3 6.3 1703 25
12 06/29/04 20 100.0 21.9 7.3 5.7 1637 23 20 100.0 21.8 7.4 6.3 1636 23 100.0 21.9 7.4 6.0 1637 23
13 06/30/04 20 100.0 21.7 7.1 6.5 1430 24 20 100.0 21.7 7.2 6.4 1670 24 100.0 21.7 7.2 6.5 1550 24
14 07/01/04 1 19 95.0 20 100.0 97.5 4.05

Median: 21.8 7.3 6.2 1568 25 21.8 7.3 6.1 1606 25 21.8 7.3 6.1 1595 25
Mode: 21.8 7.3 5.8 #N/A 25 21.8 7.3 6.1 1710 25 21.8 7.3 6.0 #N/A 25
Mean: 99.7 21.6 7.3 6.2 1548 24.8 100.0 21.6 7.3 6.1 1596 24.8 99.8 21.6 7.3 6.2 1572 24.8 3.517
SEM: 0.33 0.11 0.03 0.10 46.56 0.15 0.00 0.10 0.03 0.10 32.02 0.15 0.17 0.11 0.03 0.09 34.24 0.15 0.27

% CV: 12.93 9.16 4.51 14.82 442.79 11.63 0.00 7.94 4.74 14.65 299.93 11.63 6.46 8.50 4.51 14.07 323.19 11.63 24.77

Workorder No:
Test Chemical:

00062
L-Thyroxine (T4)

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

DAILY DATA

Target Conc: 4.0 ug/L
Test No:
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL
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BATT02-00062
L-Thyroxine

Daily Average of Larval Survival for Initial Stage 54 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study
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BATT02-00062
L-Thyroxine

Daily Average Tank Temperatures for Initial Stage 54 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study
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BATT02-00062
L-Thyroxine

Daily Average pH for Initial Stage 54 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL
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BATT02-00062
L-Thyroxine

Daily Average Dissolved Oxygen (DO) for Initial Stage 54 Test
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BATT02-00062
L-Thyroxine

Daily Average Light Intensity for Initial Stage 54 Test
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BATT02-00062
L-Thyroxine

Daily Average Flow Rates for Initial Stage 54 Test
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L-Thyroxine (T4) 
Metamorphosis Assay: 

Test Termination Data – Stage and Growth 



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 51 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

A 001 0.4713 56
002 0.6330 59
003 0.6159 59
004 0.5481 56
005 0.5728 59
006 0.4250 56
007 0.3262 55
008 0.6419 57
009 0.6008 56
010 0.3980 56
011 0.6775 58
012 0.6258 57
013 0.5116 57
014 0.3748 55
015 0.4338 57
016 0.7337 59
017 0.5025 57
018 0.7891 57
019 0.5935 57
020 0.4336 56

Median: 0.560 57
Mode: 57
Mean: 0.545 56.950
SEM: 0.028 0.285
%CV: 16.833 16.912

B 021 0.4793 56
022 0.5478 57
023 0.6926 57
024 0.6211 57
025 0.3219 55
026 0.5863 56
027 0.5664 57
028 0.5631 57
029 0.5812 57
030 0.5203 56
031 0.5378 57
032 0.5930 59
033 0.4914 56
034 0.4328 55
035 0.6004 56
036 0.4632 56
037 0.5294 56
038 0.4847 56
039 0.5183 56
040 0.4883 56

Median: 0.534 56
Mode: 56

Rep Mean: 0.531 56.400
SEM: 0.018 0.197
%CV: 10.794 11.752

Median: 0.543 57
Mode: 56

Total Mean: 0.538 56.675
SEM: 0.016 0.177
%CV: 14.032 14.855

TEST TERMINATION DATA (Initial Stage 51)

L-Thyroxine (T4)
Test No:

Target Conc: 0.0 ug/L

Comments:  

Gross Morphology

Workorder No:
Test Chemical:

00062



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 51 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

A 041 0.5683 57
042 0.6391 59
043 0.5268 57
044 0.6829 59
045 0.6039 59
046 0.5223 57
047 0.3530 57
048 0.4847 57
049 0.3739 57
050 0.5127 57
051 0.4381 56
052 0.5261 57
053 0.4578 57
054 0.5414 57
055 0.6711 57
056 0.7885 59
057 0.5536 57
058 0.5702 57
059 0.6332 57
060 0.4755 56

Median: 0.534 57
Mode: 57
Mean: 0.546 57.300
SEM: 0.024 0.206
%CV: 14.274 12.198

B 061 0.3586 56
062 0.4751 56
063 0.3802 56
064 0.5411 57
065 0.6526 57
066 0.4500 57
067 0.6282 57
068 0.6051 59
069 0.3964 56
070 0.6379 57
071 0.7596 59
072 0.5234 57
073 0.5816 57
074 0.6418 59
075 0.5086 57
076 0.5709 57
077 0.4358 57
078 0.6479 57
079 0.6228 58
080 0.6080 57

Median: 0.576 57
Mode: 57

Rep Mean: 0.551 57.150
SEM: 0.024 0.209
%CV: 14.480 12.346

Median: 0.548 57
Mode: 57

Total Mean: 0.549 57.225
SEM: 0.017 0.145
%CV: 14.197 12.155

Workorder No:
Test Chemical:

00062

Gross Morphology

Comments:  

TEST TERMINATION DATA (Initial Stage 51)

L-Thyroxine (T4)
Test No:

Target Conc: 0.5 ug/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 51 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

A 081 0.2890 59
082 0.4221 59
083 0.4769 59
084 0.3962 59
085 0.5805 59
086 0.5943 59
087 0.2946 59
088 0.4906 59
089 0.6893 59
090 0.2818 63
091 0.5097 59
092 0.4981 59
093 0.5057 59
094 0.5371 59
095 0.4619 59
096 0.4307 59
097 0.4849 60
098 0.4799 59
099 0.3277 59

Median: 0.480 59
Mode: 59
Mean: 0.461 59.263
SEM: 0.025 0.214
%CV: 15.974 12.126

B 100 0.3450 62
101 0.4360 59
102 0.3851 59
103 0.4144 59
104 0.4935 59
105 0.4992 59
106 0.4569 59
107 0.4958 59
108 0.4478 61
109 0.5760 59
110 0.4634 59
111 0.6464 59
112 0.2971 62
113 0.5579 59
114 0.2981 59
115 0.5462 59
116 0.5054 59
117 0.4804 59
118 0.4267 59
119 0.5620 59

Median: 0.472 59
Mode: 59

Rep Mean: 0.467 59.400
SEM: 0.020 0.222
%CV: 13.293 12.907

Median: 0.480 59
Mode: 59

Total Mean: 0.464 59.333
SEM: 0.016 0.153
%CV: 14.463 12.400

Workorder No:
Test Chemical:

00062

Gross Morphology

Comments:  

TEST TERMINATION DATA (Initial Stage 51)

L-Thyroxine (T4)
Test No:

Target Conc: 1.0 ug/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 51 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

A 120 0.2318 63
121 0.1511 62
122 0.1845 62
123 0.1469 62
124 0.3387 60
125 0.2467 61
126 0.2536 61
127 0.1746 61
128 0.2947 59
129 0.4865 59
130 0.1957 59
131 0.5312 59
132 0.3313 59
133 0.3499 59
134 0.2979 59
135 0.2798 59
136 0.2992 59
137 0.2352 59
138 0.4739 59
139 0.2680 59

Median: 0.274 59
Mode: 59
Mean: 0.289 60.000
SEM: 0.024 0.308
%CV: 20.108 17.770

B 140 0.2336 61
141 0.1441 61
142 0.2486 61
143 0.2122 61
144 0.2315 61
145 0.3968 59
146 0.2824 61
147 0.2971 59
148 0.2852 62
149 0.2428 60
150 0.3840 60
151 0.2694 59
152 0.3756 59
153 0.2935 59
154 0.1646 60
155 0.4488 59
156 0.1985 60
157 0.4438 59
158 0.3948 60
159 0.2084 60

Median: 0.276 60
Mode: 59

Rep Mean: 0.288 60.050
SEM: 0.020 0.211
%CV: 16.920 12.189

Median: 0.275 60
Mode: 59

Total Mean: 0.288 60.025
SEM: 0.016 0.184
%CV: 18.345 15.043

TEST TERMINATION DATA (Initial Stage 51)

L-Thyroxine (T4)
Test No:

Target Conc: 2.0 ug/L

Comments:  

Workorder No:
Test Chemical:

00062

Gross Morphology



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 51 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

A 160 0.1072 64
161 0.1339 64
162 0.0796 63
163 0.0967 63
164 0.0714 63
165 0.0910 63
166 0.0736 63
167 0.0780 63

Median: 0.085 63
Mode: 63
Mean: 0.091 63.250
SEM: 0.007 0.164
%CV: 6.982 5.821

B 168 0.1576 64
169 0.1088 63
170 0.1261 63

Median: 0.126 63
Mode: 63

Rep Mean: 0.131 63.333
SEM: 0.014 0.333
%CV: 6.840 7.255

Median: 0.097 63
Mode: 63

Total Mean: 0.102 63.273
SEM: 0.008 0.141
%CV: 8.699 5.872

TEST TERMINATION DATA (Initial Stage 51)

L-Thyroxine (T4)
Test No:

Target Conc: 4.0 ug/L

Comments:  

Workorder No:
Test Chemical:

00062

Gross Morphology



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

BATT02-00062
L-Thyroxine

Stage Distribution for Initial Stage 51 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 54 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

C 171 0.4315 60
172 0.6659 59
173 0.5340 59
174 0.6511 59
175 0.5349 57
176 0.5549 57
177 0.5296 57
178 0.7180 59
179 0.7572 59
180 0.6037 59
181 0.5756 59
182 0.6618 59
183 0.6864 57
184 0.5323 57
185 0.6145 57
186 0.5570 57
187 0.4065 59
188 0.5388 57
189 0.6091 57
190 0.6000 57

Median: 0.588 58
Mode: 57
Mean: 0.588 58.050
SEM: 0.020 0.246
%CV: 11.452 14.425

D 191 0.4877 59
192 0.5301 59
193 0.6646 59
194 0.5269 57
195 0.5360 57
196 0.6469 57
197 0.5334 59
198 0.6885 59
199 0.5672 59
200 0.6268 59
201 0.7418 59
202 0.5828 59
203 0.5311 59
204 0.6302 59
205 0.5466 58
206 0.6373 57
207 0.7619 57
208 0.5569 57
209 0.5120 57
210 0.3908 61

Median: 0.562 59
Mode: 59

Rep Mean: 0.585 58.350
SEM: 0.020 0.254
%CV: 11.723 14.881

Median: 0.571 59
Mode: 59

Total Mean: 0.587 58.200
SEM: 0.014 0.176
%CV: 11.440 14.603

Workorder No:
Test Chemical:

00062

Gross Morphology

Comments:  

TEST TERMINATION DATA (Initial Stage 54)

L-Thyroxine (T4)
Test No:

Target Conc: 0.0 ug/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 54 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

C 211 0.3630 61
212 0.3505 61
213 0.7007 57
214 0.5305 57
215 0.6463 59
216 0.6141 59
217 0.8158 59
218 0.5419 57
219 0.7058 57
220 0.7181 57
221 0.6631 59
222 0.6761 59
223 0.7436 59
224 0.5909 59
225 0.5396 57
226 0.5777 57
227 0.4508 57
228 0.4647 58
229 0.6576 57
230 0.8333 57

Median: 0.630 58
Mode: 57
Mean: 0.609 58.150
SEM: 0.030 0.302
%CV: 17.191 17.684

D 231 0.7281 58
232 0.6396 59
233 0.6902 59
234 0.8301 59
235 0.7068 59
236 0.6425 59
237 0.6054 57
238 0.5709 57
239 0.5809 57
240 0.6554 57
241 0.6703 57
242 0.6032 57
243 0.4936 57
244 0.6450 57
245 0.5638 57
246 0.7157 59
247 0.5431 60
248 0.4300 61
249 0.4141 61
250 0.6445 59

Median: 0.641 59
Mode: 57

Rep Mean: 0.619 58.300
SEM: 0.022 0.309
%CV: 12.757 18.078

Median: 0.641 58
Mode: 57

Total Mean: 0.614 58.225
SEM: 0.019 0.213
%CV: 14.937 17.679

TEST TERMINATION DATA (Initial Stage 54)

L-Thyroxine (T4)
Test No:

Target Conc: 0.5 ug/L

Comments:  

Gross Morphology

Workorder No:
Test Chemical:

00062



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 54 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

C 251 0.5050 59
252 0.7133 59
253 0.7192 59
254 0.5759 59
255 0.6890 59
256 0.4320 59
257 0.5258 59
258 0.6373 59
259 0.5328 57
260 0.4337 57
261 0.6269 57
262 0.6072 59
263 0.6384 59
264 0.6194 59
265 0.4578 58
266 0.4566 59
267 0.4303 57
268 0.3781 57
269 0.3960 58
270 0.3935 57

Median: 0.529 59
Mode: 59
Mean: 0.538 58.300
SEM: 0.025 0.206
%CV: 15.371 12.093

D 271 0.7361 59
272 0.7263 59
273 0.5275 59
274 0.7012 59
275 0.5626 59
276 0.5652 59
277 0.5520 59
278 0.6279 58
279 0.5286 58
280 0.6275 58
281 0.5253 58
282 0.5094 59
283 0.5632 59
284 0.5988 59
285 0.5496 58
286 0.5868 58
287 0.5626 59
288 0.5256 59
289 0.4496 61
290 0.4353 58

Median: 0.563 59
Mode: 59

Rep Mean: 0.573 58.750
SEM: 0.018 0.160
%CV: 10.565 9.346

Median: 0.557 59
Mode: 59

Total Mean: 0.556 58.525
SEM: 0.016 0.134
%CV: 13.158 11.071

TEST TERMINATION DATA (Initial Stage 54)

L-Thyroxine (T4)
Test No:

Target Conc: 1.0 ug/L

Comments:  

Gross Morphology

Workorder No:
Test Chemical:

00062



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 54 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

C 291 0.5850 59
292 0.5428 59
293 0.5631 59
294 0.3689 59
295 0.4111 59
296 0.3974 59
297 0.5562 59
298 0.5500 59
299 0.4768 59
300 0.7283 59
301 0.4674 60
302 0.5402 60
303 0.4311 61
304 0.4877 61
305 0.3466 61
306 0.5242 61
307 0.3948 61
308 0.4008 59
309 0.4764 59
310 0.5112 59

Median: 0.482 59
Mode: 59
Mean: 0.488 59.600
SEM: 0.020 0.197
%CV: 13.028 11.432

D 311 0.5789 59
312 0.5410 59
313 0.6960 59
314 0.5898 59
315 0.7599 59
316 0.6430 59
317 0.4751 59
318 0.3805 59
319 0.5015 59
320 0.6843 59
321 0.4967 59
322 0.4540 59
323 0.3286 61
324 0.4008 61
325 0.2764 61
326 0.5083 60
327 0.3106 61
328 0.3702 61
329 0.4131 61
330 0.4498 61

Median: 0.486 59
Mode: 59

Rep Mean: 0.493 59.750
SEM: 0.030 0.216
%CV: 19.178 12.504

Median: 0.482 59
Mode: 59

Total Mean: 0.490 59.675
SEM: 0.018 0.145
%CV: 16.201 11.867

Workorder No:
Test Chemical:

00062

Gross Morphology

Comments:  

TEST TERMINATION DATA (Initial Stage 54)

L-Thyroxine (T4)
Test No:

Target Conc: 2.0 ug/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 54 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

C 331 0.2080 64
332 0.2782 61
333 0.3853 61
334 0.1644 63
335 0.2465 61
336 0.2350 63
337 0.2733 62
338 0.2743 62
339 0.1181 62
340 0.1933 62
341 0.2173 62
342 0.1965 62
343 0.2466 62
344 0.1538 62
345 0.2624 62
346 0.2318 62
347 0.2336 62
348 0.2964 62
349 0.3635 62

Median: 0.235 62
Mode: 62
Mean: 0.241 62.053
SEM: 0.015 0.162
%CV: 13.377 8.950

D 350 0.3139 62
351 0.1307 63
352 0.2707 64
353 0.2890 62
354 0.2194 62
355 0.2015 62
356 0.2484 62
357 0.1612 62
358 0.2060 62
359 0.3235 62
360 0.2789 62
361 0.3667 62
362 0.1780 62
363 0.1992 63
364 0.2919 62
365 0.2062 62
366 0.2120 62
367 0.2314 62
368 0.2133 62
369 0.1882 62

Median: 0.216 62
Mode: 62

Rep Mean: 0.237 62.200
SEM: 0.013 0.117
%CV: 12.300 6.633

Median: 0.232 62
Mode: 62

Total Mean: 0.239 62.128
SEM: 0.010 0.098
%CV: 12.679 7.799

Workorder No:
Test Chemical:

00062

Gross Morphology

Comments:  

TEST TERMINATION DATA (Initial Stage 54)

L-Thyroxine (T4)
Test No:

Target Conc: 4.0 ug/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

BATT02-00062
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L-Thyroxine (T4) 
Metamorphosis Assay: 

Statistical Data – Stage and Growth 



One Way Analysis of Variance

Data source: BATT02-00062_T4_Stage 51_Stage

Normality Test: Failed (P = <0.001)

Test execution ended by user request, ANOVA on Ranks begun

Kruskal-Wallis One Way Analysis of Variance on Ranks

Group N Missing  Median 25% 75%
0.0ug/L 40 0 56.5 56 57
0.5ug/L 40 0 57 57 57
1.0ug/L 39 0 59 59 59
2.0ug/L 40 0 60 59 61
4.0ug/L 11 0 63 63 63.75

H = 127.592 with 4 degrees of freedom.  (P = <0.001)

The differences in the median values among the treatment groups are greater than
would be expected by chance; there is a statistically significant difference  (P = <0.001)

To isolate the group or groups that differ from the others use a multiple comparison procedure.

Multiple Comparisons versus Control Group (Dunn's Method) :

Comparison Diff of Ranks Q P<0.05
4.0ug/L vs 0.0ug/L 127.235 7.593 Yes
2.0ug/L vs 0.0ug/L 87.475 7.948 Yes
1.0ug/L vs 0.0ug/L 70.386 6.355 Yes LOEC
0.5ug/L vs 0.0ug/L 14.875 1.352 No NOEC

Note: The multiple comparisons on ranks do not include an adjustment for ties.



One Way Analysis of Variance

Data source: BATT02-00062_T4_Stage 51_Growth

Normality Test: Passed (P > 0.200)

Equal Variance Test: Passed (P = 0.087)

Group Name N Missing Mean Std Dev SEM
0.0ug/L 40 0 0.538 0.103 0.0163
0.5ug/L 40 0 0.549 0.105 0.0166
1.0ug/L 39 0 0.464 0.0985 0.0158
2.0ug/L 40 0 0.288 0.0985 0.0156
4.0ug/L 11 0 0.102 0.0278 0.00838

Source of Variation  DF  SS  MS   F   P 
Between Groups 4 3.056 0.764 78.826 <0.001
Residual 165 1.599 0.00969
Total 169 4.655

The differences in the mean values among the treatment groups are greater than
would be expected by chance; there is a statistically significant difference  (P = <0.001).

Power of performed test with alpha = 0.050: 1.000

Multiple Comparisons versus Control Group (Bonferroni t-test):

Comparisons for factor: 
Comparison Diff of Means t P P<0.050
0.0ug/L vs. 4.0ug/L 0.436 13.009 <0.001 Yes
0.0ug/L vs. 2.0ug/L 0.25 11.358 <0.001 Yes
0.0ug/L vs. 1.0ug/L 0.0745 3.363 0.004 Yes LOEC
0.0ug/L vs. 0.5ug/L 0.0105 0.478 1 No NOEC



One Way Analysis of Variance

Data source: BATT02-00062_T4_Stage 54_Stage

Normality Test: Failed (P = <0.001)

Test execution ended by user request, ANOVA on Ranks begun

Kruskal-Wallis One Way Analysis of Variance on Ranks

Group N Missing  Median 25% 75%
0.0ug/L 40 0 59 57 59
0.5ug/L 40 0 58 57 59
1.0ug/L 40 0 59 58 59
2.0ug/L 40 0 59 59 61
4.0ug/L 39 0 62 62 62

H = 124.129 with 4 degrees of freedom.  (P = <0.001)

The differences in the median values among the treatment groups are greater than
would be expected by chance; there is a statistically significant difference  (P = <0.001)

To isolate the group or groups that differ from the others use a multiple comparison procedure.

Multiple Comparisons versus Control Group (Dunn's Method) :

Comparison Diff of Ranks Q P<0.05
4.0ug/L vs 0.0ug/L 113.633 8.768 Yes
2.0ug/L vs 0.0ug/L 50.725 3.939 Yes LOEC
1.0ug/L vs 0.0ug/L 9.888 0.768 No NOEC
0.5ug/L vs 0.0ug/L 0.637 0.0495 Do Not Test

Note: The multiple comparisons on ranks do not include an adjustment for ties.



One Way Analysis of Variance

Data source: BATT02-00062_T4_Stage 54_Growth

Normality Test: Passed (P > 0.200)

Equal Variance Test: Passed (P = 0.015)

Group Name N Missing Mean Std Dev SEM
0.0ug/L 40 0 0.587 0.0876 0.0139
0.5ug/L 40 0 0.614 0.117 0.0185
1.0ug/L 40 0 0.556 0.0981 0.0155
2.0ug/L 40 0 0.49 0.113 0.0179
4.0ug/L 39 0 0.239 0.0619 0.00992

Source of Variation  DF  SS  MS   F   P 
Between Groups 4 3.61 0.902 94.285 <0.001
Residual 194 1.857 0.00957
Total 198 5.466

The differences in the mean values among the treatment groups are greater than
would be expected by chance; there is a statistically significant difference  (P = <0.001).

Power of performed test with alpha = 0.050: 1.000

Multiple Comparisons versus Control Group (Bonferroni t-test):

Comparisons for factor: 
Comparison Diff of Means t P P<0.050
0.0ug/L vs. 4.0ug/L 0.348 15.802 <0.001 Yes
0.0ug/L vs. 2.0ug/L 0.0961 4.393 <0.001 Yes LOEC
0.0ug/L vs. 1.0ug/L 0.0308 1.409 0.642 No NOEC
0.0ug/L vs. 0.5ug/L 0.0274 1.251 0.849 Do Not Test

A result of "Do Not Test" occurs for a comparison when no significant difference is found between
two means that enclose that comparison.  For example, if you had four means sorted in order,
and found no difference between means 4 vs. 2, then you would not test 4 vs. 3 and 3 vs. 2,
but still test 4 vs. 1 and 3 vs. 1 (4 vs. 3 and 3 vs. 2 are enclosed by 4 vs. 2: 4 3 2 1).
Note that not testing the enclosed means is a procedural rule, and a result of Do Not Tests
should be treated as if there is no significant difference between the means,
even though one may appear to exist.
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3.0   EXECUTIVE SUMMARY 
 

Chemistry Report for WA 3-11 
L-Thyroxine in Well Water 

 
 

Chemical Procurement Information 
 

Parameter Chemical Chemical Structure 
Compound Name L-Thyroxine (T4) 
CAS # 51-48-9 
Central File No. 2109 
Initial Receipt Date 10/09/03 
Expiration Date 09/2005 
Manufacturer Sigma 
Lot Number 092K1061 
Battelle Study # WA 3-11 
Method EDSP.I8-003 

 
 
Executive Summary  
Work Assignment (WA) 3-11 of the Environmental Protection Agency’s Endocrine Disruptor 
Screening Program (EDSP) describes a reproductive and developmental study on frogs raised 
in water spiked with one of six study chemicals.  The Chemical Repository (Repository) has the 
responsibility for carrying out the purity, stability, and in-life concentration determinations of the 
selected study chemicals for EDSP studies. 
 
The chemical of interest for this portion of the study is L-Thyroxine (T4).  The analytical method 
developed in-house for the T4 purity, stability study, and in-life samples utilized Ion 
Chromatography-Inductively Coupled Plasma/Mass Spectrometry IC-ICP/MS.  This method was 
selected based on two factors: first, a preliminary evaluation of the viability of employing High 
Performance Liquid Chromatography (HPLC) as the analytical method was unsuccessful due to 
insufficient system sensitivity.  In order to use HPLC, samples would have required 
concentration prior to analysis, a workable but less than desirable approach; second, from 
inquiries made to the EPA lab in Duluth, we learned they had successfully used IC-ICP/MS for 
T4 analysis.  It was decided to use IC-ICP/MS as the method of choice.  As will be discussed 
throughout this document, a series of equipment problems in the IC-ICP/MS were experienced 
(initially very subtle and intermittent) that resulted in excessive performance variability. The 
problem eventually caused a serious instrument breakdown during the in-life sample analysis 
phase.  Despite the problems, the study was continued and the data were analyzed and when 
the preliminary data were presented to the client, decisions were made to allow completion of 
the studies and initiation and completion of the in-life studies at Fort Laboratories.  
 
The chemical purity of T4, as determined by the manufacturer, was 99.4%. The Battelle-Sequim 
purity result by IC-ICP/MS was 93.01%.   
 
The stability of the water dosed with T4 was analyzed at two1 concentrations, one representing 
the stock feed water (4.0 mg/L) the other representing one of the amphibian exposure 

                                                 
1 The protocol specified the preparation and analysis of two concentrations (1.0 µg/L and 4.0 mg/L) of T4 for the 
stability testing.  Additional levels were evaluated during the study and will be discussed in the body of the text. 
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concentrations (1.0 µg/L).  These concentrations were to be tested over twenty-one2 days.  
Based on the specification of less than 10% degradation over the study period, the L-Thyroxine 
in the stock feed water was demonstrated to remain greater than or equal to 90% of the target 
concentration for up to an estimated 7 days.  The measurement of L-Thyroxine in the diluted 
water (I.0 µg/L) was problematic on day zero due to an analytical problem (described in the 
body of the text) but the problem was resolved for the day two analysis and results remained at 
100%+/-1% through day seven.  The levels dropped precipitously from day ten on through day 
23 and were at zero at day 51.      
 
Notes:  
The slow deterioration (instability) of the stock T4 solution after an initial 10 days of meeting 
stability specs is suspect due to a number of instrument problems experienced during the study.  
An additional measurement of the two stability samples (beyond the time period specified in the 
protocol) was carried out following servicing of the instrumentation on day 51. The 4.0 mg/L 
sample showed a recovery of 104% at the 51 day sampling with good precision for the triplicate 
values.  The 1.0 µg/L sample was variable for most of the study and the level dropped to 0% 
recovery on day 51.  We are clearly in close proximity of the sensitivity limits of the analytical 
system in measuring the 1.0 µg/L sample. Combining that factor with the technical problems 
experienced with the instrumentation, one has to look at the trending of the low end data more 
than the individual points to draw any conclusions from the efforts.  Over the study period, the 
1.0 µg/L sample was near 100% recovery for the first 7 days and then rapidly dropped to nearly 
zero at end of four weeks.  Though there is more variability in the data than the other 5 
chemicals evaluated for the WA 3-11, the data trending strongly supports that the low level 
sample is deteriorating over time.  With this trend noted (also corroborated with a similar trend 
seen in data from 4 µg/L sample added to the study to help assess the low results), a decision 
was made with the In-Life Study Director to proceed with the exposure study with the 
recommendation that the in-life samples be collected and shipped immediately via overnight 
courier to the Repository lab.  Analysis of the In-Life samples was planned to be carried out 
within 5 days of collection.   

                                                 
2 The protocol specified a 21 day study but due to the ongoing instrument problems throughout the study, several 
additional data points were measured with a final measurement carried out at 51 days, after the instrumentation had 
been through another significant service call. 
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5.0   INTRODUCTION 
 
The goal of the Battelle-Sequim, Marine Sciences Laboratory (MSL) Repository for the 
Endocrine Disruptor Screening Program is to provide the participating laboratory with requested 
chemicals of documented quality at required concentrations and in a matrix appropriate for 
different toxicological tests.  The EDSP Chemical Repository supplies the manufacturer’s 
information regarding purity and stability, the material safety data sheet (MSDS) chemical 
information, and independent analysis of purity and stability in a matrix specified by the Study 
Protocol: Purity and Stability of Test Substances for Work Assignment 3-11 [EDSP Study 
Number: EDSP.311-01], made in collaboration with the requesting Study Director.  
Under Work Assignment (WA) 3-11, Fort Environmental Laboratories requested purity and 
stability testing of L-Thyroxine (figure 1). 
 

6.0   GENERAL METHODS 
 

Methods of standard operation of the Repository are currently addressed in MSL SOPs 
numbered R-001 through R-017.  These procedures address chemical procurement including 
procurement of controlled substances, when applicable, which have unique permitting, ordering, 
handling, inventory, and storage requirements; chemical receipt and chain of custody, chemical 
log-in and labeling, inventory, chemical storage; stock solution preparation, documentation and 
archiving; test solution preparation, documentation and shipping; chemical disposal, and 
repository maintenance over time.  The quality assurance (QA) requirements for procurement of 
chemicals for use in the Repository are addressed in Version 2 of the Quality Assurance Project 
Plan (QAPP) for EDSP Chemical Repository.   
  
6.1   CHEMICAL PROCUREMENT 
 
As requested (Figure 1) by Doug Fort, the Study Director for WA 3-11, L-Thyroxine, (CAS No. 
51-48-9), was purchased for purity and stability analysis and used as the test chemical, in a one 
generational study of frogs.   The L-Thyroxine was purchased from Sigma/Aldrich and the first 
shipment of lot number 092K1061 was received on 10/09/03 with an expiration date of 09/2005 
(Table 1).  The chemical was logged in to the Chemical Management System (CMS) and given 
a CMS barcode and unique log-in (central file) number (CF-2109) as per the QAPP for the 
EDSP Chemical Repository. The chemical was stored in the Repository in a clean, dry location 
at room temperature, away from direct sunlight.     
 

Table 1. Chemical Procurement Information 
Parameter Chemical Chemical Structure 
Compound Name L-Thyroxine (T4) 
CAS # 51-48-9 
Central File No. 2109 
Initial Receipt Date 10/09/03 
Expiration Date 09/2005 
Manufacturer Sigma 
Lot Number 092K1061 
Battelle Study # WA 3-11 
Method EDSP.I8-003 
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EDSP Chemical Request Form 

For EPA WA:  3-11 
 
 
 
Study Director: 
 Name:  Douglas J. Fort, Ph.D. 
 Affiliation:  Fort Environmental Laboratories 
 Location:  Stillwater, Oklahoma 74074 
 Telephone number:  405-624-6771 
 
Bioassay Information: 
 
Proposed Bioassay:  Frog Metamorphosis Assay Demonstration 
 
Test Chemical:  L-Thyroxine (T4) 
 
Carrier(s):  NA 
 
Concentrations/Dilution Series:  4.0,8.0,16.0,32.0 µg/L 

 
*Consider if analysis method detection limit which may be determined in  
Purity analysis is above or below desired test concentrations? 

 
In vitro or in vivo tests?  In vivo 
 
Organism to be tested:  Xenopus laevis (South Africian Clawed Frog) 
 
Method of test solution administration:  Flow-through exposure/diluter system 
 
Planned/proposed test duration:  14 and 21 days 
 
Chemical Information:  
 
Chemical Name:  L-Thyroxine (T4) 
 
CAS:  51-48-9 
 
Any known purity information: may refer to attached documentation 
 
Any known stability information: Contact Dr. Joe Tietge, EPA, Duluth, MN 
 
Desired purity (%) for test?  ≥98% 
 
Is there a known calibration standard available? 
     Name: 
     CAS: 
     Manufacturer: 
 

 
Figure 1. EDSP Chemical Request Form for L-Thyroxine 

EDSP Work Assignment 3-11-01-01, L-Thyroxine 
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6.2   CHEMICAL PURITY 
 
Chemical purity was verified by Ion Chromatography-Inductively Coupled Plasma/Mass 
Spectrometry (IC-ICP/MS) analysis to determine areas under peaks other than the principal 
peak and compared to the manufacturer’s certificate of analysis/purity (Appendix A).  No 
statistical analyses were performed for the verification of chemical purity.  Purity verification was 
conducted by making a solution of L-Thyroxine in 50:50 ethanol:10mM phosphate buffer (pH 
3.0) of about 110 µg/mL.  This matrix was then run on an IC-ICP/MS.  An ethanol:10mM 
phosphate buffer blank was also analyzed on the system.  The purity was determined by first 
identifying the peaks in the L-Thyroxine chromatogram that were the same as the peaks in the 
analysis of the blank.  The areas associated with these common peaks were then eliminated 
and the remaining peaks were reported as a percentage of the total peak area.  The percentage 
associated with the largest peak represented the purity of L-Thyroxine. Three replicates were 
analyzed. 
 
6.3   STABILITY TESTING PLAN DESIGN AND DETAIL 
 
A general study plan for stability testing based on the WA 3-11 Chemical Request from Doug 
Fort (Figure 1) was developed as the Purity and Stability Testing Protocol and is presented 
in Appendix B.  A stock solution and two diluter solutions were prepared and covered the 
chemical concentrations requested for stability analysis (Table 2).  All samples were analyzed in 
triplicate for calculation of a mean concentration and relative standard deviation (RSD). 
 
L-Thyroxine water matrices were prepared on 5/4/04 (4.04 mg/L and 1 µg/L) and 5/11/04 (4 
µg/L)  for testing as described in Table 2.  Briefly, for the 4 mg/L, L-Thyroxine, 0.0146 g was 
weighed into a 4 liter amber bottle and 3.7 L of well water was added using a class A graduated 
cylinder.   This solution was then poured into 2 separate amber bottles, one stored in the 
refrigerator at 2-8° C and the other stored at room temperature.  For the 1 µg/L solution, 0.125 
mL of the above 4 mg/L stock was measured into another amber bottle and diluted with 500 ml 
of dechlorinated tap water received from Fort Environmental.  For the 4 µg/L solution, 0.5 mL of 
the above 4 mg/L stock was measured into another amber bottle and diluted with 500 ml of well 
water.  All measurements were done with Class A graduated cylinders.   The solution was 
agitated to insure uniformity.  One and 4 µg/L solutions were stored on the counter at room 
temperature for the duration of the test.  Note:  A 5 mg/L standard was also prepared on 5/26/05 
by weighing 0.0173 g of the L-Thyroxine into a 4 L amber bottle with 3.5 liters of house DI water.  
This solution was prepared to test the solubility of the T-4 in deionized water. 

 
Table 2. Stock Matrix Composition for Stability Testing 

 
Study, 

Duration 
Test Chemical Target Conc. Sample ID Actual Conc. Stock Matrix 

4.04 mg/L Stock 3.946 mg/L 50mM NaOH 

1 µg/L Diluter 0.9865 µg/L 0.125 ml of 3.946 mg/L in 
500mL tap water WA 3-11, 

21 days L-Thyroxine 

4 µg/L Diluter 3.946 µg/L 0.5 ml of 3.946 mg/L in 500mL 
eluent 

 
6.4  ANALYTICAL CHEMISTRY FOR STABILITY TESTING 
 
Chemical stability was evaluated under storage conditions and matrix specifications as 
requested by the participating laboratory.  At initiation and at each time period throughout the 
duration of the test, the chemical concentration was determined by chromatographic analysis.  

EDSP Work Assignment 3-11-01-01, L-Thyroxine 
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Generally, triplicate aliquots were tested.  The frequency of determinations and the duration of 
testing were determined by the requesting Study Director and the chemists based on a priori 
knowledge about chemical stability. The duration and frequency of testing deviated from the 
original testing protocol due to instrument malfunction. 
 
L-Thyroxine stock solution was sampled by taking 0.01 mL of the stock using an appropriate 
pipette and diluting it to 10 mL with 9.99 ml diluent (except on 06/24/04 when 0.01 mL of the 
stock solution was diluted up to 5 mL with diluent). 
 
L-Thyroxine diluter solution was sampled by taking 4.5 mL of the diluter sample using an 
appropriate pipette and diluting it to 10 mL with 5 mL of Methanol and 0.5mL of Phosphate 
Buffer. Note the sampling of the diluter at T=0 was not prepared with the buffer solution. Low 
recovery at T=0 resulted from trying to elute sample diluted in water instead of sample diluted in 
eluent.  Water blanks were prepared by diluting water to 10 mL with 5 mL of Methanol and 
0.5mL of Phosphate Buffer.  Spike solutions were prepared at 1.09 µg/L and 54.5 µg/L from 
stock solutions stored at 2-8° C. These solutions were then analyzed by the IC/ICPMS for 
quantification.  Initial calibration verification and continuing calibration verification (ICV/CCV) 
samples were analyzed to demonstrate on-going calibration accuracy.  The ICV sample was 
prepared from a separate source of T4, lot number 411874/1, obtained Fluka Production GmbH. 
 

Table 3. IC/ICPMS Conditions 
Detector 6100 ICPMS 

Flow Rate 0.25 mL/min 
Injection Volume 1.0mL 

Eluent; flow pattern Gradient (see method) 
Column Phenominex Synergi 4µ Hydro RP 80A 

50x2mm 
Guard Column C18 (ODS octadecyl) 4mm Lx2.0mm ID 

 
 

7.0   RESULTS 
 

7.1 CHEMICAL PURITY 
 
Battelle-Sequim conducted a purity scan on L-Thyroxine as described in section 6.2 above.  
Three replicates of a 110 µg/L  standard were analyzed. The chromatograms, showed one large 
peak that had the appropriate retention time for L-Thyroxine with several smaller peaks. The 
area of the L-Thyroxine peak was 93.24%, 92.5% and 93.28% of the total area of all peaks in 
the chromatograms for each of the three replicates. Chemical purity of L-Thyroxine determined 
by the manufacturer via HPLC was 99.4% (Appendix A).  
 
7.2 ANALYTICAL CHEMISTRY FOR STABILITY TESTING 
 
Multiple problems were encountered during the stability testing for T-4.  The initial analysis of 
the 1 ug/L stability solution failed because standard make-up was different from the mobile 
phase.  This was rectified in subsequent samplings.  Another more serious problem occurred 
with the detector used, the ICP-MS.  The ICP-MS is cooled several ways, one component of the 
cooling system is provided indirectly by the laboratory ventilation system.  Overloading of the 
cooling demands on the laboratory ventilation system caused excessively high temperatures 
within the machine which in turn caused electronic fluctuations, eventually resulting in a failure 

EDSP Work Assignment 3-11-01-01, L-Thyroxine 



EDSP Study Number: EDSP.311-01                                                                                                          Page 10 of 34                              

of the electronics controlling the ICP-MS.  These fluctuations and eventual failure, were not 
successfully diagnosed by factory service personnel for a number of visits over several weeks 
time, resulting in erratic performance of the ICP-MS.  Another problem occurred during the 
stability studies which ultimately affected the quality of the results3.  Deterioration of the 
chromatography column caused peak splitting and retention time shifts.  The summation of 
these problems is that the system was not performing well enough to meet our strict QA/QC 
requirements.   
 
7.2.1 Stock Solution Stability 
 
Chemical stability testing was initiated on 05/4/04 for the 4 mg/L stock.  Chemical 
concentrations were determined 6 times for the room temperature bottle and 5 times for the 
bottle stored at 4 deg C.  Tests lasted 51 days for the room temperature sample and 38 days for 
the refrigerated sample.  Average concentrations measured in these tests ranged from 80% to 
110% of the target concentration for the room temperature test and 88% to 114% for the 
refrigerated test.  An additional concentration of a 5 mg/L stock standard was also run and was 
initiated on 5/26/04.  3 samplings were done over the 29 day test.  Average recoveries ranged 
from 92% to 173% of the target concentration.   This 5 mg/L test was run to evaluate a theory 
that indications of instability were caused by precipitation of the T-4 to the walls of the container 
resulting from the hardness of Battelle’s well water.  The 171% recovery is likely due to the 
inclusion of an outlying result.  Eliminating this outlier reduces the 171% recovery to 95% and 
the overall range of this particular study to 91% to 106%.    
 
7.2.2 Diluter Stability 
 
Stability testing for the 1 ug/L test was initiated on 05/4/04.  This 1st sampling showed low 
recovery and was due to a mismatch between the mobile phase and the sample.  While the 
diluter sample was made on 5/4/04 a true initiation date would be 5/6/04 when the test was 
rerun with the sample constitution matching the mobile phase.  Chemical concentrations were 
determined 5 times over the 49 days.  Average concentrations measured in these tests ranged 
from 101.7% to 0.0% of the target concentration.  An additional concentration of a 4 ug/L diluter 
stability was also run and was initiated on 5/11/04.  Four samplings were done over the 44 day 
test.  Average recoveries ranged from 113% at day one of the study to 40% of the target 
concentration at day 44.   This 4 ug/L test was run due to the concern that the 1 ug/L test was at 
or near the detection limit of the method.  
 
7.2.3 Quality Control Samples 
 
 The analytical and quality control (QC) results are presented in Appendix C.  Three to 6 point 
calibration curves all met the R2 criteria of ≥0.995, see table 4. Blanks and spikes were analyzed 
with most batches for QC purposes.  All blanks were less than 3 times the detection limit of 0.09 
µg/L of L-Thyroxine.  Spikes were generally within the acceptance criteria of +/- 25% with the 
exception of one at 67%, this analysis had the retention time shift due to column or flow 
problems.  ICV/CCV results were generally within the acceptance criteria and eliminating 3 of 
the outliers of 1.94%, 279% and 144%, the recoveries ranged from 88% to 109%.  The recovery 
of 1.94% is attributed to a mistake in the preparation of that standard and the recovery of the 
279% is attributed to a 144% retention time shift possibly caused by column or flow problems.  
The QA/QC samples outside the acceptance criteria have a variety of reasons for exceeding the 
criteria, one is that occasionally the retention time would shift, causing poor performance. Also, 
                                                 
3 Copies of service reports and maintenance logs are attached at the end of this document as Appendix D. 
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integration was difficult at times due to noise, caused by the machine behaving erratically.  
Acceptance of a few outliers was considered the best choice to continue the stability study.  The 
MDL was determined to be 0.09 µg/L. 
 

Table 4. Calibration Acceptance 
Calibration Date  R2 Value (≥ .995)  Curve Fit  # Standards Included 

4/23/04 0.997391 Linear 6 
5/4/04 0.998817 Linear 6 
5/6/04 0.999987 Linear 3 

5/11/04 0.997820 Linear 5 
5/14/04 0.999510 Linear 6 
5/26/04 0.999579 Linear 6 
6/11/04 0.996330 Linear 3 
6/24/04 0.999919 Linear 5 

 
8.0   CONCLUSIONS 

 
Initial stability analyses indicated that the T-4 was not stable for the 21 day period for 

both the stock solution and the diluter solution.  With further analyses and taking into account 
the problems encountered with the equipment, data suggests the 4 mg/L stock solution is 
actually stable for the course of the stability study and possibly beyond.  The 1 ug/L stability 
data was extremely noisy, most likely due to marginally performing equipment and the proximity 
of the concentration to the limits of detection.  While the data is variable, it can be interpreted to 
show a degradation of the 1 ug/L diluter solution.  A data point at 51 days shows a recovery of 
this 1 ug/L solution at 242%, but this is probably an anomaly especially when the 4 ug/L data is 
analyzed.  Both show a downward trend.   

 
It is concluded that the L-Thyroxine stock solution of 4 mg/L remained stable for the duration of 
the study based upon analysis of the results.  The stability trend for the diluter samplings 
showed the L-Thyroxine to be stable only for the initial 7 days of the study, assuming the 1st 
data point is inaccurate.  Stability of the 4 ug/L stock solution of L-Thyroxine remained within 
90% of the day zero concentration on day three of the study.  Though the diluted concentration 
dropped to 80% of the target value by day seven in the 1 ug/L study and day 3 of the 4 ug/L 
study, it was decided to proceed with the in-life portion of the study with the caveat that a new 
stock solution would be prepared every 5 days over the duration of the in-life studies, and 
samples would be collected immediately and shipped via overnight courier to the lab in Sequim 
for analysis.  All analyses were intended to be carried out within 24 hours of sample receipt.   

 
Several anomalous QA results and stability recoveries point to difficulties during the analysis of 
Thyroxine rather than instability of the chemical.  A comparison between results of the 4 mg/L 
stability stored at room temperature with results from the same standard refrigerated at 2-8° C, 
demonstrates little effect of refrigeration upon stability of Thyroxine. This result suggests that L-
Thyroxine is equally stable when stored at 2-8° C. or at room temperature. 

 
This study was conducted under GLP regulations, but due to instrument and chromatography 
problems and several procedural anomalies, certain aspects of the study justify the filing of 
deviations.  Appendix D is a list indicating the specific deviations that occurred during the study.   
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APPENDIX A 
 

MANUFACTURER’S CERTIFICATE OF ANALYSIS/PURITY 
 

 

Product Name L-Thyroxine 

Product Number T2376 

Product Brand SIGMA 

CAS Number 51-48-9 

Molecular Formula C15H11I4NO4 

Molecular Weight 776.87 

  
TEST SPECIFICATION LOT 092K1061 RESULTS 

APPEARANCE 
WHITE TO LIGHT YELLOW WITH A TAN CAST 
POWDER 

LIGHT YELLOW POWDER 

SOLUBILITY 
CLEAR TO SLIGHTLY HAZY YELLOW 
SOLUTION AT 50MG/ML IN 4M AMMONIUM 
HYDROXIDE IN METHANOL 

SLIGHTLY HAZY DARK YELLOW 

IR SPECTRUM CONSISTENT WITH STRUCTURE CONFORMS 

CARBON 22.7 TO 23.7% 23.1% 

NITROGEN 1.5 TO 2.1% 1.8% 

SPECIFIC ROTATION CONSISTENT WITH OPTICAL ISOMER 
+20.0 DEG (C = 1 IN ETHANOL:1 M 
HYDRO- CHLORIC ACID (2:1) AT 22 
DEG CENTIGRADE) 

PURITY BY HPLC NLT 98% 99.4% 

SHELF LIFE SOP QC-12-
006 

3 YEARS SEPTEMBER 2005 

QC ACCEPTANCE DATE  SEPTEMBER 2002 

PRODUCT CROSS 
REFERENCE 
INFORMATION 

 REPLACEMENT FOR ALDRICH #234702 
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APPENDIX B 
 

PURITY AND STABILITY TESTING PROTOCOL 
 
 

 
•  

 

Study Protocol:
Purity and Stability of Test Substances for Work Assignment 3-11 

EDSP Study Number: EDSP.311-01 
 
Study Objective: 
 
To verify the purity of 6 test substances (listed in Table 1), the solubility, (at the concentrations 
specified in Table 2),  and to determine the stability of same dissolved in well water over a 21 day 
period.  This study is in support of EPA contract number 68-W-01-023, MSL Work Assignment 
Number 3-11, Task 3, Amphibian Metamorphosis Assay Demonstration Study. 
 
Address of Testing Facility and Sponsor’s Representative:  
 
Battelle – Marine Science Laboratory 
1529 West Sequim Bay Road 
Sequim, Washington  

 
TABLE 1 

Test Substance Abbreviations: 
 

Chemical Abbreviation
6-n-Propyl-2-thiouracil PTU 
L-Thyroxine T4 
Phenobarbital ΦBarb 
Pregnenolone-16-Alpha-carbonitrile P16αc 
Dexamethosone DxM 
Methimazole Mtmz 

  
TABLE 2 

Test Substance Specifications: 

Chemical 
Name 

 
PTU 

 
T4 

 
ΦBarb 

 
P16αc 

 
DxM 

 
Mtmz 

Manufacturer Sigma Sigma TBA TBA TBA Sigma 
CAS # 51-52-5 51-48-9 50-06-6 1434-54-4 50-02-2 60-56-0 
Lot # 0630144 092K1061 TBA TBA TBA 073K3519 
Purity req. ≥ 97% ≥ 97% ≥ 97% ≥ 97% ≥ 97% ≥ 97% 
Mfg. Purity Claim 100% 99.4% TBA TBA TBA 99.9% 
Solubility 
Requirement ≥ 770 mg/L ≥ 4.44 

mg/L TBA TBA TBA 2750 mg/L 

Concentration 
Stock Solution 700 mg/L 4.04 mg/L TBA TBA TBA 2500 mg/L 

Duration Stability 
Study 21 days 21 days 21 days 21 days 21 days 21 days 

Concentrations 
For Stability Study 

1.5 mg/L and 
700 mg/L 

1.0 µg/L & 
4.04 mg/L TBA TBA TBA 2500 mg/L 

& 25 mg/L 

In-life Exposure 
Concentrations 

0, 2.5, 10, 
20 mg/L 

0, 0.5, 
1.0, 2.0, 
4.0 µg/L 

TBA TBA TBA 
6.25, 12.5, 

25, 50, 
100 mg/L 

Carrier Well Water Well Water Well Water Well Water Well Water Well Water 
Analytical Method SOP MSL-O- TBA TBA TBA TBA TBA 
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TABLE 3
Reference Substance Specifications: 

 
 

Proposed experimental start and termination dates: 
 
Start Date – November 1, 2003 
Termination Date – June 22, 2004 
 
Experimental Design: 
 

 Solubility of the substances will be determined as per SOP EDSP.C-0XX-01 (EDSP 
Chemical Characterization-TBA) 

 SOP EDSP.C-0XX-01.

 MSL-X-XXX-XX 
(GC/MS)-TBA, MSL-X-XXX-XX (ICP/MS)-TBA. 

in the diluent (well water) at a concentration approximately 
10% above the stock solution concentration (see Table 2).   

 If the solubility of the test substance is low, tests will be carried out at about 10% less than 
the solubility limit as specified by   Note: exposure concentrations 
won’t change, so stability of an exposure solution will be carried out at the target 
concentration. 

 Substance purity will be verified using HPLC, GC/MS or IC/ICP/MS as appropriate, and 
should be 98% or greater and be within ±2% of the value provided on the Certificate of 
Analysis by the manufacturer 

 Stock solution – made up to concentrations delineated in Table 2 (approximate levels) in 
well water (obtained from MSL). 

 Stability test solutions – Stability testing will be carried out on stock solutions and at a 
second level near or within the in-life exposure dose range.  Nominal concentrations to be 
tested are delineated in Table 2 in well water (obtained from MSL). 

 Storage and Labeling Requirements of Test Solution – stored in the dark (i.e., same 
storage conditions of solutions employed in the in-life studies of WA 3-11) at room 
temperature (20-25˚C).  Minimally, containers will be labeled with the name of the test 
substance, the date of preparation, the solution concentration, and the study number. 

 Test Schedule – Samples will be analyzed the day of collection from the test solution 
 Replicates – 3 per sample tested at each analysis time point 
 Sampling Timing – Sampling will be carried out on the first day and then as appropriate for 

statistical analysis for duration of the 21 day study 
 For details of the analytical methods see the appropriate SOP associated with the analytical 

method employed for the specific substance: MSL-O-018-00 (HPLC),

 
Statistical Analysis:   
 
Log linear degradation curves will be fit to the stability data to describe the trend of the chemical 
concentration over time.  Lack of fit and residual plots will be evaluated to determine the form of

Chemical 
Name PTU T4 ΦBarb P16αc DxM Mtmz 

Manufacturer TCI America Fluka TBA TBA TBA Aldrich 
CAS # 51-52-5 51-48-9 TBA TBA TBA 60-56-0 
Lot # 0630144 411874/1 TBA TBA TBA 06109DP 
Purity req. ≥ 98% ≥ 98% ≥ 98% ≥ 98% ≥ 98% ≥ 98% 
Mfg. Purity 
claim > 99% 99.6% TBA TBA TBA 99.7% 

EDSP Work Assignment 3-11-01-01, L-Thyroxine 



EDSP Study Number: EDSP.311-01                                                                                                          Page 15 of 34                              

the regression.  Power calculations based on the observed variability will be used to determine the 
sensitivity of the test to detect degraded concentrations. 
 
 
Regulatory requirements:   
 
This study will be conducted in compliance with EPA FIFRA Good Laboratory Practices (40CFR, 
Part 160).  
 
 
Records to be maintained: 
 
All records and the final report generated as a result of this study will be transported to and 
maintained in the EDSP Data Coordination Center for archival purposes at the following address: 
 
EDSP Data Coordination Center 
Battelle Columbus Operations (PNL) 
505 King Ave 
Columbus, OH 43201   
 
 
Sponsor Representative____________________________  __________________ 
     Michael Blanton  Date 
 
 
 
 
Study Director____________________________  ___________________ 
   Michael Cobb    Date 
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PROTOCOL AMENDMENT 
STUDY NUMBER: EDSP.311-01 
AMENDMENT NUMBER: A-1 
DATE: FEBRUARY 4, 2004 
Page 1 of 2 

 
ENDOCRINE DISRUPTOR SCREENING PROGRAM AMENDMENT REPORT 

             
STUDY NUMBER:  EDSP.311-01  DATE:  February 4, 2004 
AMENDMENT NUMBER: A-1  WAL/STUDY DIRECTOR:   
NOTEBOOK NUMBER: N/A  Michael Blanton/Michael Cobb 
TITLE OF STUDY: Purity and Stability of Test 
Substances for Work Assignment 3-11 

  

QAPP/PROTOCOL ID: Work Assignment 3-11   
AMENDMENT RELATING TO: 
[  ] QAPP [  ] QMP [x] Protocol 
[ ] SOP [  ] Method   
 
 
 
ORIGINAL DOCUMENT SPECIFICATIONS: 
 

1. Solubility of the substances will be determined as per SOP EDSP.C-0XX-01 (EDSP Chemical 
Characterization-TBA)… 
If the solubility of the test substance is low, tests will be carried out at about 10% less than the 
solubility limit as specified by SOP EDSP.C-0XX-01. 

2. For details of the analytical methods see the appropriate SOP associated with the analytical 
method employed for the specific substance: MSL-O-018-00 (HPLC), MSL-X-XXX-XX (GC/MS)-
TBA, MSL-X-XXX-XX (ICP/MS)-TBA. 

3. All records and the final report generated as a result of this study will be transported to and 
maintained in the EDSP Data Coordination Center for archival purposes at the following address: 

EDSP Data Coordination Center 
Battelle Columbus Operations (PNL) 
505 King Ave 
Columbus, OH 43201   
 

4.   Sponsor Representative____________________________  __________________ 
     Michael Blanton    Date 

 
 
AMENDMENT: 

 
1. Sentences amended to read: “Solubility of the substances will be determined as per SOP MSL-R-

009 (Chemical Characterization)”… 
“If the solubility of the test substances is low, tests will be carried out at about 10% less than the 
solubility limit as specified by SOP MSL-R-009.” 
Last several SOPs identified in #2 below. 
Sentence amended to read: “For details of the analytical methods, see the method identified in 
Table 2 and provided in each specific chemical characterization notebook. These methods are 
supported by specific operation and maintenance SOPs appropriate to the analytical method 
employed for the particular substance under study:  MSL-R-012 (Operation and Maintenance of 
HPLC Systems), MSL-O-008-02 (Operation and Maintenance of Gas Chromatographs (GC) and 
Gas Chromatograph/Mass  

2. Spectrometer (GC/MS) Systems), MSL-R-014 (Operation & Maintenance of IC ICP/MS Systems 
– currently being drafted). 
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PROTOCOL AMENDMENT 
STUDY NUMBER: EDSP.311-01 
AMENDMENT NUMBER: A-1 
DATE: FEBRUARY 4, 2004 
Page 2 of 2 
 

3. Sentence amended to read: “All records and the final report generated as a result of this study 
will be maintained and archived per SOP MSL-D-003 (Archiving of Records, Data and Retired 
SOPs). In addition, the documentation will be transported in electronic form to the EDSP Data 
Coordination Center for archival purposes at the following address: 

 
EDSP Data Coordination Center 
Battelle Columbus Operations 
505 King Ave 
Columbus, OH 43201   

   
4.   Sponsor Representative____________________________  __________________ 

     David Houchens   Date 
 

 
REASON FOR CHANGE: 
 

1. The SOP numbers were not available (in the “Experimental Design” section) when the protocol 
was written.  These SOP numbers are now available and are provided in this amendment. 

2. Our new documentation approach involves generation of a specific “Analytical Method” document 
developed for the chemical characterization and provided in the final report.  Each specific 
“Method” will correspond to a generic SOP. 

3. Original document section in “Records to be maintained” section requires clarification. Battelle 
Columbus Operations incorrectly labeled as PNL. 

4. Correct Sponsor Representative is EDSP Program Manager. 
 
 
 
             
Approval: 
 
Work Assignment Leader      Date      
 
Study Director        Date      
 
EDSP QA Representative           Date       
 
MSL Laboratory Director      Date      
 
EDSP Program Management      Date      
 
EDSP Battelle QAM       Date      
 
 
cc:  Send final approved copies to: 
  MSL QA Manager 
  EDSP Battelle QAM 
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ENDOCRINE DISRUPTOR SCREENING PROGRAM AMENDMENT REPORT 
              
STUDY NUMBER:  EDSP.311-01  DATE:  February 24, 2004 
AMENDMENT NUMBER: A-2  WAL/STUDY DIRECTOR:   
NOTEBOOK NUMBER: N/A  Michael Blanton/Michael Cobb 

TITLE OF STUDY: Purity and Stability of Test 
Substances for Work Assignment 3-11 

  

QAPP/PROTOCOL ID: Work Assignment 3-11   
AMENDMENT RELATING TO: 
[  ] QAPP [  ] QMP [x] Protocol 
[ ] SOP [  ] Method   
 
 
 
ORIGINAL DOCUMENT SPECIFICATIONS: 
 
Table entries that are earmarked for change in this amendment are highlighted in Yellow 
 

TABLE 2 
Test Substance Specifications: 

 

Chemical 
Name 

 
PTU 

 
T4 

 
ΦBarb 

 
P16αc 

 
DxM 

 
Mtmz 

Manufacturer Sigma Sigma TBA TBA TBA Sigma 
CAS # 51-52-5 51-48-9 50-06-6 1434-54-4 50-02-2 60-56-0 
Lot # 0630144 092K1061 TBA TBA TBA 073K3519 
Purity req. ≥ 97% ≥ 97% ≥ 97% ≥ 97% ≥ 97% ≥ 97% 
Mfg. Purity Claim 100% 99.4% TBA TBA TBA 99.9% 
Solubility 
Requirement ≥ 770 mg/L ≥ 4.44 mg/L TBA TBA TBA 2750 mg/L 

Concentration 
Stock Solution 700 mg/L 4.04 mg/L TBA TBA TBA 2500 mg/L 

Duration Stability 
Study 21 days 21 days 21 days 21 days 21 days 21 days 

Concentrations 
For Stability Study 

1.5 mg/L and 
700 mg/L 

1.0 µg/L & 
4.04 mg/L  TBA TBA TBA 2500 mg/L 

& 25 mg/L 

In-life Exposure 
Concentrations 

0, 2.5, 10, 
20 mg/L 

0, 0.5, 
1.0, 2.0, 4.0 

µg/L 
TBA TBA TBA 

6.25, 12.5, 
25, 50, 100 

mg/L 
Carrier Well Water Well Water Well Water Well Water Well Water Well Water 

Analytical Method SOP MSL-O-
018-00 (HPLC) TBA TBA TBA TBA TBA 
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AMENDMENT: 
New table entries are highlighted in Orange 

 
TABLE 2 

Test Substance Specifications: 
   TBA = To Be Amended 

 
REASON FOR CHANGE:   
 
Information was not available when protocol was originally generated. 
             
Approval: 
 
Work Assignment Leader      Date       
 
Study Director        Date       
 
EDSP QA Representative           Date       
 
MSL Laboratory Director      Date       
 
EDSP Program Management      Date       
 
EDSP Battelle QAM       Date       
 
cc:  Send final approved copies to: 
  MSL QA Manager 
  EDSP Battelle QAM 

Chemical 
Name 

 
PTU 

 
T4 

 
ΦBarb 

 
P16αc 

 
DxM 

 
Mtmz 

Manufacturer Sigma Sigma TBA TBA TBA Sigma 
CAS # 51-52-5 51-48-9 50-06-6 1434-54-4 50-02-2 60-56-0 
Lot # 0630144 092K1061 TBA TBA TBA 073K3519 
Purity req. ≥ 97% ≥ 97% ≥ 97% ≥ 97% ≥ 97% ≥ 97% 
Mfg. Purity Claim 100% 99.4% TBA TBA TBA 99.9% 

Solubility 
Requirement ≥ 770 mg/L ≥ 4.44 mg/L TBA TBA TBA 2750 mg/L 

Concentration 
Stock Solution 700 mg/L 4.04 mg/L TBA TBA TBA 2500 mg/L 

Duration Stability 
Study 21 days 21 days 21 days 21 days 21 days 21 days 

Concentrations 
For Stability Study 

1.5 mg/L and 
700 mg/L 

1.0 µg/L & 
4.04 mg/L  TBA TBA TBA 2500 mg/L & 25 

mg/L 

In-life Exposure 
Concentrations 

0, 2.5, 10, 
20 mg/L 

0, 0.5, 
1.0, 2.0, 4.0 

µg/L 
TBA TBA TBA 6.25, 12.5, 25, 

50, 100 mg/L 

Carrier Well Water Well Water Well Water Well Water Well Water Well Water 
Analytical Method EDSP.H4-001-00 EDSP.I8-003-00 EDSP.H4-004-00 EDSP.H4-005-00 EDSP.H4-006-00 EDSP.H4-002-00 
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ENDOCRINE DISRUPTOR SCREENING PROGRAM AMENDMENT REPORT 
              
STUDY NUMBER:  EDSP.311-01  DATE:  March 30, 2004 
AMENDMENT NUMBER: A-3  WAL/STUDY DIRECTOR:   
NOTEBOOK NUMBER: N/A  Michael Blanton/Michael Cobb 

TITLE OF STUDY: Purity and Stability of Test 
Substances for Work Assignment 3-11 

  

QAPP/PROTOCOL ID: Work Assignment 3-11   
AMENDMENT RELATING TO: 
[  ] QAPP [  ] QMP [x] Protocol 
[ ] SOP [  ] Method   
 
ORIGINAL DOCUMENT SPECIFICATIONS: 
 
Table entries that are earmarked for change in this amendment are presented underlined and 
italicized in Georgia Font 

TABLE 1 
Test Substance Abbreviations: 

Chemical Abbreviation
6-n-Propyl-2-thiouracil PTU 
L-Thyroxine T4 
Phenobarbital ΦBarb 
Pregnenolone-16-Alpha-carbonitrile P16αc 
Dexamethosone DxM 
Methimazole Mtmz 

 
TABLE 2 

Test Substance Specifications: 

   TBA = To Be Amended 

Chemical 
Name 

 
PTU 

 
T4 

 
ΦBarb 

 
P16αc 

 
DxM 

 
Mtmz 

Manufacturer Sigma Sigma TBA TBA TBA Sigma 
CAS # 51-52-5 51-48-9 50-06-6 1434-54-4 50-02-2 60-56-0 
Lot # 0630144 092K1061 TBA TBA TBA 073K3519 
Purity req. ≥ 97% ≥ 97% ≥ 97% ≥ 97% ≥ 97% ≥ 97% 
Mfg. Purity Claim 100% 99.4% TBA TBA TBA 99.9% 
Solubility 
Requirement ≥ 770 mg/L ≥ 4.44 mg/L TBA TBA TBA 2750 mg/L 

Concentration 
Stock Solution 700 mg/L 4.04 mg/L TBA TBA TBA 2500 mg/L 

Duration Stability 
Study 21 days 21 days 21 days 21 days 21 days 21 days 

Concentrations 
For Stability 
Study 

1.5 mg/L and 
700 mg/L 

1.0 µg/L & 
4.04 mg/L  TBA TBA TBA 2500 mg/L 

& 25 mg/L 

In-life Exposure 
Concentrations 

0, 2.5, 10, 
20 mg/L 

0, 0.5, 
1.0, 2.0, 4.0 

µg/L 
TBA TBA TBA 

6.25, 12.5, 
25, 50, 

100 mg/L 
Carrier Well Water Well Water Well Water Well Water Well Water Well Water
Analytical 
Method EDSP.H4-001-00 EDSP.I8-003-

00 
EDSP.H4-

004-00 
EDSP.H4-

005-00 
EDSP.H4-

006-00 
EDSP.H4-

002-00 
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EDSP Work Assignment 3-11-01-01, L-Thyroxine 

AMENDMENT: 
 

TABLE 1 
Test Substance Abbreviations: 

 
Chemical Abbreviation
6-n-Propylthiouracil PTU 
L-Thyroxine T4 
Phenobarbital ΦBarb 
Pregnenolone-16-Alpha-carbonitrile P16αc 
Dexamethasone DxM 
Methimazole Mtmz 

 
 

TABLE 2 
Test Substance Specifications: 

 
   TBA = To Be Amended 

 
 
 
REASON FOR CHANGE:   
 
Information was not available when protocol was originally generated. 
             
Approval: 
 
Work Assignment Leader      Date       
 
Study Director        Date       

Chemical 
Name 

 
PTU 

 
T4 

 
ΦBarb 

 
P16αc 

 
DxM 

 
Mtmz 

Manufacturer Sigma Sigma TBA TBA TBA Sigma 
CAS # 51-52-5 51-48-9 50-06-6 1434-54-4 50-02-2 60-56-0 
Lot # 0630144 092K1061 TBA TBA TBA 073K3519 
Purity req. ≥ 97% ≥ 97% ≥ 97% ≥ 97% ≥ 97% ≥ 97% 
Mfg. Purity Claim 100% 99.4% TBA TBA TBA 99.9% 
Solubility 
Requirement ≥ 770 mg/L ≥ 4.44 mg/L TBA TBA TBA 2750 mg/L 

Concentration 
Stock Solution 700 mg/L 4.04 mg/L TBA TBA TBA 2500 mg/L 

Duration Stability 
Study 21 days 21 days 21 days 21 days 21 days 21 days 

Concentrations 
For Stability Study 

1.5 mg/L and 
700 mg/L 

1.0 µg/L & 
4.04 mg/L  TBA TBA TBA 2500 mg/L & 

25 mg/L 

In-life Exposure 
Concentrations 

2.5, 10, 
20 mg/L 

0, 0.5, 
1.0, 2.0, 4.0 

µg/L 
TBA TBA TBA 6.25, 12.5, 25, 

50 mg/L 

Carrier Well Water Well Water Well Water Well Water Well Water Well Water 
Analytical Method EDSP.H4-001-00 EDSP.I8-003-00 EDSP.H4-004-

00 
EDSP.H4-005-

00 
EDSP.H4-006-

00 EDSP.H4-002-00 
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EDSP QA Representative           Date       
 
MSL Laboratory Director      Date       
 
EDSP Program Management      Date       
 
EDSP Battelle QAM       Date       
 
cc:  Send final approved copies to: 
  MSL QA Manager 
  EDSP Battelle QAM  

 
 
 
 
 

ENDOCRINE DISRUPTOR SCREENING PROGRAM AMENDMENT REPORT 
              
STUDY NUMBER:  EDSP.311-01  DATE:  August 3, 2004 
AMENDMENT NUMBER: A-4  WAL/STUDY DIRECTOR:   
NOTEBOOK NUMBER: N/A  Michael Blanton/Michael Cobb 

TITLE OF STUDY: Purity and Stability of Test 
Substances for Work Assignment 3-11 

  

QAPP/PROTOCOL ID: Work Assignment 3-11   
AMENDMENT RELATING TO: 
[  ] QAPP [  ] QMP [x] Protocol 
[ ] SOP [  ] Method   
 
 
 
ORIGINAL DOCUMENT SPECIFICATIONS: 
 
Table entries that are earmarked for change in this amendment are presented as bold, 
underlined, and italicized in Georgia Font 
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TABLE 2 
Test Substance Specifications: 

   TBA = To Be Amended 

 
 
 
 
 
 
 

TABLE 3 
Reference Substance Specifications: 

 
 

Chemical 
Name 

 
PTU 

 
T4 

 
ΦBarb 

 
P16αc 

 
DxM 

 
Mtmz 

Manufacturer Sigma Sigma TBA TBA TBA Sigma 

CAS # 51-52-5 51-48-9 50-06-6 1434-54-
4 50-02-2 60-56-0 

Lot # 0630144 092K1061 TBA TBA TBA 
073K351

9 
Purity req. ≥ 97% ≥ 97% ≥ 97% ≥ 97% ≥ 97% ≥ 97% 
Mfg. Purity 
Claim 100% 99.4% TBA TBA TBA 99.9% 

Solubility 
Requirement ≥ 770 mg/L ≥ 4.44 

mg/L 
TBA TBA TBA 

2750 
mg/L 

Concentration 
Stock Solution 700 mg/L 4.04 mg/L TBA TBA TBA 

2500 
mg/L 

Duration 
Stability 
Study 

21 days 21 days 21 days 21 days 21 days 21 days 

Concentrations 
For Stability 
Study 

1.5 mg/L and 
700 mg/L 

1.0 µg/L & 
4.04 mg/L TBA TBA TBA 

2500 
mg/L & 
25 mg/L 

In-life Exposure 
Concentrations 

0, 2.5, 10, 
20 mg/L 

0, 0.5, 
1.0, 2.0, 
4.0 µg/L 

TBA TBA TBA 

6.25, 
12.5, 25, 
50, 100 

mg/L 

Carrier Well Water Well Water Well 
Water 

Well 
Water 

Well 
Water 

Well 
Water 

Analytical 
Method EDSP.H4-001-00 EDSP.I8-003-

00 
EDSP.H4-

004-00 
EDSP.H4-

005-00 
EDSP.H4-

006-00 
EDSP.H4-

002-00 

Chemical 
Name PTU T4 ΦBarb P16αc DxM Mtmz 

Manufacturer TCI America Fluka TBA TBA TBA Aldrich 
CAS # 51-52-5 51-48-9 TBA TBA TBA 60-56-0 
Lot # 0630144 411874/1 TBA TBA TBA 06109DP
Purity req. ≥ 98% ≥ 98% ≥ 98% ≥ 98% ≥ 98% ≥ 98% 
Mfg. Purity 
claim > 99% 99.6% TBA TBA TBA 99.7% 
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AMENDMENT: 
 
 

 
TABLE 2 

Test Substance Specifications: 
   TBA = To Be Amended 

 

Chemical 
Name 

 
PTU 

 
T4 

 
ΦBarb 

 
P16αc 

 
DxM 

 
Mtmz 

Manufacturer Sigma Sigma Sigma TBA Biomol Intl. Sigma 
CAS # 51-52-5 51-48-9 50-06-6 1434-54-4 50-02-2 60-56-0 
Lot # 063K0144 092K1061 081K2620 TBA P4311 073K3519 
Purity req. ≥ 97% ≥ 97% ≥ 97% ≥ 97% ≥ 97% ≥ 97% 
Mfg. Purity Claim 100% 99.4% ≥ 99% TBA 99% 99.9% 

Solubility 
Requirement ≥ 770 mg/L ≥ 4.44 mg/L 

≥ 8000 mg/L
(pH 

adjusted) 
TBA ≥ 10.0 mg/L 2750 mg/L 

Concentration 
Stock Solution 700 mg/L 4.04 mg/L 8000 mg/L TBA 10.0 mg/L  2500 mg/L 

Duration Stability 
Study 21 days 21 days 21 days 21 days 21 days 21 days 

Concentrations 
For Stability 
Study 

1.5 mg/L and 
700 mg/L 

1.0 µg/L & 
4.04 mg/L  

8000 mg/L 
& 125 mg/L TBA 10.0 mg/L & 

2.0 µg/L 
2500 mg/L & 

25 mg/L 

In-life Exposure 
Concentrations 

2.5, 10, 
20 mg/L 

0, 0.5, 
1.0, 2.0, 4.0 

µg/L 

1500,1000,  
500, 

250,125 
mg/L 

TBA 

1.0, 3.9, 
15.6 

62.5, 250.0 
µg/L 

6.25, 12.5, 
25, 50 mg/L 

Carrier Well Water Well Water Well Water Well Water Well Water Well Water 
Analytical Method EDSP.H4-001-00 EDSP.I8-003-00 EDSP.H4-004-

00 
EDSP.H4-005-

00 
EDSP.H4-006-

00 EDSP.H4-002-00 

TABLE 3 
Reference Substance Specifications: 

Chemical 
Name PTU T4 ΦBarb P16αc DxM Mtmz 

Manufacturer TCI America Fluka Sigma TBA Fluka Aldrich 
CAS # 51-52-5 51-48-9 50-06-6 TBA 50-02-2 60-56-0 
Lot # GF01 411874/1 62K8804 TBA 41405/1 06109DP
Purity req. ≥ 98% ≥ 98% ≥ 98% ≥ 98% ≥ 98% ≥ 98% 
Mfg. Purity 
claim 99.6% 99.6% ≥ 98% TBA 99.5% 99.7% 

 
 
REASON FOR CHANGE:   
 
For all changes to Tables 2 and 3 for Phenobarbital and Dexamethasone, the information was 
not available (TBA) when protocol was originally generated. 
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The lot number and purity changes in Tables 2 and 3 for 6-n-Propylthiouracil were due to 
transcription errors in putting the original protocol document together.  This error was 
documented on an EDSP Deviation form – deviation number EDSP.311-01-D2. 
             
Approval: 
 
Work Assignment Leader      Date       
 
Study Director        Date       
 
EDSP QA Representative           Date       
 
MSL Laboratory Director      Date       
 
EDSP Program Management      Date       
 
EDSP Battelle QAM       Date       
 
cc:  Send final approved copies to: 
  MSL QA Manager 
  EDSP Battelle QAM 
 
 

 
 
 

ENDOCRINE DISRUPTOR SCREENING PROGRAM AMENDMENT REPORT 
              
STUDY NUMBER:  EDSP.311-01  DATE:  September 27, 2004 
AMENDMENT NUMBER: A-5  WAL/STUDY DIRECTOR:   
NOTEBOOK NUMBER: N/A  Michael Blanton/Michael Cobb 

TITLE OF STUDY: Purity and Stability of Test 
Substances for Work Assignment 3-11 

  

QAPP/PROTOCOL ID: Work Assignment 3-11   
AMENDMENT RELATING TO: 
[  ] QAPP [  ] QMP [x] Protocol 
[ ] SOP [  ] Method   
 
 
 
 
ORIGINAL DOCUMENT SPECIFICATIONS: 
1.   Address of Testing Facility and Sponsor’s Representative: 
 
Battelle – Marine Science Laboratory 
1529 West Sequim Bay Road 
Sequim, Washington   
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2.  Table entries that are earmarked for change in this amendment are presented as bold, 
underlined, and italicized in Georgia Font 
 

TABLE 2 
Test Substance Specifications: 

   TBA = To Be Amended 

 
 

TABLE 3 
Reference Substance Specifications: 

 
 
 

Chemical 
Name 

 
PTU 

 
T4 

 
ΦBarb 

 
P16αc 

 
DxM 

 
Mtmz 

Manufacturer Sigma Sigma Sigma TBA Biomol Intl. Sigma 
CAS # 51-52-5 51-48-9 50-06-6 1434-54-4 50-02-2 60-56-0 
Lot # 063K0144 092K1061 081K2620 TBA P4311 073K3519 
Purity req. ≥ 97% ≥ 97% ≥ 97% ≥ 97% ≥ 97% ≥ 97% 
Mfg. Purity Claim 100% 99.4% ≥ 99% TBA 99% 99.9% 

Solubility 
Requirement ≥ 770 mg/L ≥ 4.44 mg/L 

≥ 8000 mg/L 
(pH 

adjusted) 
TBA ≥ 10.0 mg/L 2750 mg/L 

Concentration 
Stock Solution 700 mg/L 4.04 mg/L 8000 mg/L TBA 10.0 mg/L  2500 mg/L 

Duration Stability 
Study 21 days 21 days 21 days 21 days 21 days 21 days 

Concentrations 
For Stability Study 

1.5 mg/L and 
700 mg/L 

1.0 µg/L & 
4.04 mg/L  

8000 mg/L & 
125 mg/L TBA 

10.0 mg/L & 
2.0 µg/L 

2500 mg/L & 
25 mg/L 

In-life Exposure 
Concentrations 

2.5, 10, 
20 mg/L 

0, 0.5, 
1.0, 2.0, 4.0 

µg/L 

1500,1000,  
500, 250,125 

mg/L 
TBA 

1.0, 3.9, 
15.6 

62.5, 250.0  
µg/L 

6.25, 12.5, 25, 
50 mg/L 

Carrier Well Water Well Water Well Water Well Water Well Water Well Water 
Analytical Method EDSP.H4-001-00 EDSP.I8-003-00 EDSP.H4-004-00 EDSP.H4-005-00 EDSP.H4-006-00 EDSP.H4-002-00 

Chemical 
Name PTU T4 ΦBarb P16αc DxM Mtmz 

Manufacturer TCI America Fluka Sigma TBA Fluka Aldrich 
CAS # 51-52-5 51-48-9 50-06-6 TBA 50-02-2 60-56-0 
Lot # GF01 411874/1 62K8804 TBA 41405/1 06109DP
Purity req. ≥ 98% ≥ 98% ≥ 98% ≥ 98% ≥ 98% ≥ 98% 
Mfg. Purity 
claim 99.6% 99.6% ≥ 98% TBA 99.5% 99.7% 
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AMENDMENT: 
 

1.  Address of Testing Facility and Sponsor’s Representative 
ADD:  
For the analysis of Pregnenolone-16-Alpha-carbonitrile, all analyses for solubility, purity, 
stability, and In-Life testing will be carried out under the supervision and in the labs of Steve 
Graves at: 
Battelle Columbus 
Chemistry Technical Center 
505 King Avenue 
Columbus, Ohio 
43201-2693 
 
2. 

TABLE 2 
   TBA = To Be Amended 

 

Chemical 
Name 

 
PTU 

 
T4 

 
ΦBarb 

 
P16αc 

 
DxM 

 
Mtmz 

Manufacturer Sigma Sigma Sigma Biomol Biomol Intl. Sigma 
CAS # 51-52-5 51-48-9 50-06-6 1434-54-4 50-02-2 60-56-0 
Lot # 063K0144 092K1061 081K2620 P5507 P4311 073K3519 
Purity req. ≥ 98% ≥ 98% ≥ 98% ≥ 98% ≥ 98% ≥ 98% 
Mfg. Purity Claim 100% 99.4% ≥ 99% 99% 99% 99.9% 

Solubility 
Requirement ≥ 770 mg/L ≥ 4.44 mg/L 

≥ 8000 mg/L 
(pH 

adjusted) 
≥220  µg/L ≥ 10.0 mg/L 2750 mg/L 

Concentration 
Stock Solution 700 mg/L 4.04 mg/L 8000 mg/L 200 µg/L 10.0 mg/L  2500 mg/L 

Duration Stability 
Study 21 days 21 days 21 days 21 days 21 days 21 days 

Concentrations 
For Stability Study 

1.5 mg/L and 
700 mg/L 

1.0 µg/L & 
4.04 mg/L  

8000 mg/L & 
125 mg/L 

7.4 µg/L & 
200 µg/L 

10.0 mg/L & 
2.0 µg/L 

2500 mg/L & 
25 mg/L 

In-life Exposure 
Concentrations 

2.5, 10, 
20 mg/L 

0, 0.5, 
1.0, 2.0, 4.0 

µg/L 

1500,1000,  
500, 

250,125 
mg/L 

7.4, 22,2, 
66,7, 200 

µg/L 

1.0, 3.9, 
15.6 

62.5, 250.0 
µg/L 

6.25, 12.5, 
25, 50 mg/L 

Carrier Well Water Well Water Well Water Well Water Well Water Well Water 
Analytical Method EDSP.H4-001-00 EDSP.I8-003-00 EDSP.H4-004-00 EDSP.H4-005-

00 EDSP.H4-006-00 EDSP.H4-002-00 

EDSP Work Assignment 3-11-01-01, L-Thyroxine 



EDSP Study Number: EDSP.311-01                                                                                                          Page 28 of 34                              

TABLE 3 
Reference Substance Specifications: 

Chemical 
Name PTU T4 ΦBarb P16αc DxM Mtmz 

Manufacturer TCI America Fluka Sigma Sigma Fluka Aldrich 
CAS # 51-52-5 51-48-9 50-06-6 1434-54-4 50-02-2 60-56-0 
Lot # GF01 411874/1 62K8804 023K0824 41405/1 06109DP
Purity req. ≥ 98% ≥ 98% ≥ 98% ≥ 98% ≥ 98% ≥ 98% 
Mfg. Purity 
claim 99.6% 99.6% ≥ 98% 99% 99.5% 99.7% 

 
 
REASON FOR CHANGE:   
 
1.  The Chemical Repository in Sequim does not have the appropriate analytical instrumentation 
to run the analysis of P16ac, therefore the task was transferred to the backup lab for the 
Repository at Battelle, Columbus. 
 
2.  For all changes to Tables 2 and 3 for Pregnenolone-16-alpha-carbonitrile, the information 
was not available (TBA) when protocol was originally generated. 
 
The purity requirement changes in Tables 2 for all six compounds was due to a transcription 
error in putting the original protocol document together.  The text in the protocol specified a 
minimum purity of 98% but it was documented as 97% in the table.  All compounds used in 
testing were ≥ 98% in purity. 
             
Approval: 
 
Work Assignment Leader      Date       
 
Study Director        Date       
 
EDSP QA Representative           Date       
 
MSL Laboratory Director      Date       
 
EDSP Program Management      Date       
 
EDSP Battelle QAM       Date       
 
cc:  Send final approved copies to: 
  MSL QA Manager 
  EDSP Battelle QAM 
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NOTE:  A signed copy of this protocol and all relevant Amendments are available in the 
files of the Chemical Repository Study Director in MSL 5. 
 
Protocol Deviations 
 
Deviation EDSP.311-01-D4 was implemented to address the change from the statistical 
evaluation of stability using Log linear degradation curves to comparing the percent deviation of 
stability test samples (mean values) from the mean day zero results. 
 
A number of protocol deviations that occurred during this study are being drafted to include in 
the final signed version of this document. 
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APPENDIX C 
 

ANALYTICAL RESULTS OF STABILITY TESTING 
 
 

Table C1. L-Thyroxine concentration in Well Water 4 mg/L Room Temperature Stock 

 

Target 
Conc. 
(mg/L) Sample ID Date 

L-Thyroxine 
(mg/L) 

Average 
(mg/L) Recovery RSD 

3.946 4ppm t4 rmtempr1 5/4/04 3.7040    
3.946 4ppm t4 rmtempr2 5/4/04 3.8000 4.2180 106.89% 19.17%
3.946 4ppm t4 rmtempr3 5/4/04 5.1500    
3.946 4ppm t4 rmtempr1 5/11/04 4.3177    
3.946 4ppm t4 rmtempr2 5/11/04 4.2830 4.3238 109.57% 1.02%
3.946 4ppm t4 rmtempr3 5/11/04 4.3707    
3.946 4ppm t4 rmtempr1 5/14/04 3.5021    
3.946 4ppm t4 rmtempr2 5/14/04 3.6510 3.5731 90.55% 2.09%
3.946 4ppm t4 rmtempr3 5/14/04 3.5661    
3.946 4ppm t4 rmtempr1 5/26-27/04 3.2335    
3.946 4ppm t4 rmtempr2 5/26-27/04 3.1243 3.1575 80.02% 2.09%
3.946 4ppm t4 rmtempr3 5/26-27/04 3.1148    
3.946 4ppm t4 rmtempr1 6/11/04 3.6812    
3.946 4ppm t4 rmtempr2 6/11/04 3.8705 3.7519 95.08% 2.75%
3.946 4ppm t4 rmtempr3 6/11/04 3.7040    
3.946 4ppm rm temp t4 X500r1 6/24/04 4.0063    
3.946 4ppm rm temp t4 X500r2 6/24/04 4.1531 4.0899 103.65% 1.85%
3.946 4ppm rm temp t4 X500r3 6/24/04 4.1103    

 
Table C2. L-Thyroxine concentration in Well Water 4 mg/L Refrigerated Stock 

 

Target Conc. 
(mg/L) Sample ID Date 

L-Thyroxine 
(mg/L) 

Average 
(mg/L) Recovery RSD 

3.946 4ppm t4 refrig r1 5/4/04 3.5370    
3.946 4ppm t4 refrig r2 5/4/04 3.9090 3.6627 92.82% 5.82%
3.946 4ppm t4 refrig r3 5/4/04 3.5420    
3.946 4ppm t4 refrig r1 5/11004 4.3084    
3.946 4ppm t4 refrig r2 5/11/04 4.2782 4.4866 113.70% 7.47%
3.946 4ppm t4 refrig r3 5/11/04 4.8732    
3.946 4ppm t4 refrig r1 5/14/04 3.3835    
3.946 4ppm t4 refrig r2 5/14/04 3.5078 3.4659 87.83% 2.06%
3.946 4ppm t4 refrig r3 5/14/04 3.5065    
3.946 4ppm t4 refrig r1 5/26-27/04 3.3143    
3.946 4ppm t4 refrig r2 5/26-27/04 3.0996 4.3297 109.72% 44.98%
3.946 4ppm t4 refrig r3 5/26-27/04            6.5751*    
3.946 4ppm t4 refrig r1 6/11/04 4.0100    
3.946 4ppm t4 refrig r2 6/11/04 3.9874 3.9987 101.33% 0.40%

          *Retention time shift 
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Table C3. L-Thyroxine concentration in Well Water 5 mg/L Stock 
Target 
Conc. 
(mg/L) Sample ID Date 

L-Thyroxine 
(mg/L) 

Average 
(mg/L) Recovery RSD 

4.943 5ppm t4 r1 5/26-27/04 4.6043    
4.943 5ppm t4 r2 5/26-27/04 4.5621 4.5342 91.73% 1.93% 
4.943 5ppm t4 r3 5/26-27/04 4.4363    
4.943 5ppm t4 r1 6/11/04 4.7607    
4.943 5ppm t4 r2 6/11/04 12.3439* 8.5523 173.02% 62.70% 
4.943 5ppm t4 r1 6/24/04 5.3563    
4.943 5ppm t4 r2 6/24/04 5.2043 5.2848 106.91% 1.45% 
4.943 5ppm t4 r3 6/24/04 5.2939    

    *Retention time shift 
 

Table C4. L-Thyroxine concentration in Well Water 1 ug/L diluter 
Target 
Conc. 
(ug/L) Sample ID Date 

L-Thyroxine 
(ug/L) 

Average 
(ug/L) Recovery RSD 

0.9865 1ppb t4 r1* 5/4/04 0.2500    
0.9865 1ppb t4 r2* 5/4/04 0.1300 0.1700 17.23% 40.75%
0.9865 1ppb t4 r3* 5/4/04 0.1300    
0.9865 1ppb t4 r1 5/6/04 1.1333    
0.9865 1ppb t4 r2 5/6/04 0.9111 0.9926 100.62% 12.33%
0.9865 1ppb t4 r3 5/6/04 0.9333    
0.9865 1ppb t4 r1 5/11/04 0.9798    
0.9865 1ppb t4 r2 5/11/04 0.9240 1.0033 101.70% 9.29%
0.9865 1ppb t4 r3 5/11/04 1.1060    
0.9865 1ppb t4 r1 5/14/04 0.3313    
0.9865 1ppb t4 r2 5/14/04 0.2749 0.2813 28.52% 16.75%
0.9865 1ppb t4 r3 5/14/04 0.2378    
0.9865 1ppb t4 r1 5/26-27/04 0.0847    
0.9865 1ppb t4 r2 5/26-27/04 0.0153 0.0469 4.75% 74.82%
0.9865 1ppb t4 r3 5/26-27/04 0.0407    
0.9865 1ppb t4 r1 6/24/04 0.0000    
0.9865 1ppb t4 r2 6/24/04 0.0000 0.0000 0.0% --------
0.9865 1ppb t4 r3 6/24/04 0.0000    

     
    *Preparation dilution error, restarted on 5/6 
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Table C5. L-Thyroxine concentration in Well Water 4 ug/L diluter 
Target 
Conc. 
(ug/L) Sample ID Date 

L-Thyroxine 
(ug/L) 

Average 
(ug/L) Recovery RSD 

3.946 4 ppb r1 5/11/04 4.8284    
3.946 4 ppb r2 5/11/04 4.3133 4.4566 112.94% 7.29%
3.946 4 ppb r3 5/11/04 4.2280    
3.946 4 ppb r1 5/14/04 3.8096    
3.946 4 ppb r2 5/14/04 3.6487 3.6417 92.29% 4.71%
3.946 4 ppb r3 5/14/04 3.4669    
3.946 4 ppb r1 5/26-27/04 2.9018    
3.946 4 ppb r2 5/26-27/04 2.9496 3.0462 77.20% 6.90%
3.946 4 ppb r3 5/26-27/04 3.2873    
3.946 4 ppb r1 6/24/04 1.5684    
3.946 4 ppb r2 6/24/04 1.5024 1.5785 40.00% 5.17%
3.946 4 ppb r3 6/24/04 1.6647    

 
Table C6. ICV/CCV Data for L-Thyroxine in Well Water 

Sample Name Date 

Expected L-
Thyroxine 

(µg/L) 
Measured L-

Thyroxine (µg/L) Recovery 
icv 10.9ppb 5/4/04 10.9 10.2900 94.40%
ccv 11ppb t4 5/4/04 11 9.7500 88.64%
ccv 11ppb t4 5/4/04 11 10.1720 92.47%
icv 10.9ppb t4 5/6/04 10.9 11.8900 109.08%
ccv 11ppb t4 5/6/04 11 11.4000 103.64%
ccv 11ppb t4 5/6/04 11 11.6400 105.82%
icv 10.9ppb 5/11/04 10.9 0.2118 1.94%
ccv 11ppb t4 5/11/04 11 10.3308 93.92%
ccv 11ppb t4 5/11/04 11 11.3899 103.54%
ccv 11ppb t4 5/11/04 11 11.8461 107.69%
icv 10.9ppb 5/14/04 10.9 11.5427 105.90%
ccv 11ppb t4 5/14/04 11 10.6945 97.22%
ccv 11ppb t4 5/14/04 11 10.0059 90.96%
ccv 11ppb t4 5/14/04 11 9.8002 89.09%
icv 10.9ppb 5/26-27/04 10.9 10.0036 91.78%
ccv 11ppb t4 5/26-27/04 11 10.3324 93.93%
ccv 11ppb t4 5/26-27/04 11 9.9016 90.01%
ccv 11ppb t4 5/27/04 11 15.8907 144.46%*
ICV 10.9ppb 6/11/04 10.9 30.4172 279.06%*
ccv 10ppb t4 6/11/04 10 9.7765 97.77%
ccv 10ppb t4 6/11/04 10 10.6651 106.65%
10ppb ccv 6/11/04 10 10.8216 108.22%
ccv 10ppb t4 6/11/04 10 10.0348 100.35%
ICV 10.9ppb 6/24/04 10.9 10.0017 91.76%
ccv 10.1ppb t4 6/24/04 10.1 9.3684 92.76%
ccv 10.1ppb  6/24/04 10.1 10.1300 100.30%
ccv 10.1ppb  6/24/04 10.1 9.9507 98.52%

              *Retention time shift 
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Table C7. Spike Recovery Data for L-Thyroxine in Well Water 

          

Target Conc. 
(µg/L) Sample ID Date 

L-Thyroxine 
(µg/L) Recovery 

1.09 1.09ppb bs 5/4/04 1.0250 94.04% 
54.5 54.5ppb bs 5/4/04 53.5800 98.31% 
1.09 1.09ppb bs 5/11/04 1.3167 120.80% 
54.5 54.5ppb bs 5/11/04 67.6742 124.17% 
1.09 1.09ppb bs 5/14/04 0.9188 84.29% 
54.5 54.5ppb bs 5/14/04 47.2872 86.77% 
1.09 1.09ppb bs 5/26-27/04 1.1245 103.17% 
54.5 54.5ppb bs 5/26-27/04 46.3985 85.13% 

0.545 0.545ppb from pp1279 5/27/04 0.4960 91.01% 
0.545 0.55ppb from pp1269 5/27/04 0.4308 79.05% 
5.4500 5.45ppb from pp1279 5/27/04 4.1863 76.81% 

5.5 5.5ppb from pp1269 5/27/04 3.6921 67.13% 
5 5.0ppb from 4-20-04 100ppm t4 stk 5/27/04 4.1281 82.56% 

5.5 5.5ppb from 4-40-04 100ppm t4 stk 5/27/04 4.4967 81.76% 
1.09 1.09ppb t4 bs 6/11/04 0.8731 80.10% 
54.5 54.5ppb t4 bs 6/11/04 53.7507 98.63%* 
1.09 1.09ppb t4 bs 6/23/04 1.0400 95.41% 
1.09 1.09ppb t4 bs 6/23/04 0.9228 84.66% 
1.09 1.09ppb t4 bs 6/24/04 1.2476 114.46% 
1.09 1.09ppb t4 bs 6/24/04 1.1411 104.69% 

         *above range of standard curve – extrapolated value  
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Figure 2. Observed concentration of L-Thyroxine with a target concentration 

of 1 ug/L and 4 ug/L plotted against time 
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Figure 3. Observed concentration of L-Thyroxine with a target concentration 
of 4 mg/L and 5 mg/L plotted against time 
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Figure 4. Typical Chromatogram, 54.5 ug/L L-Thyroxine  
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L-Thyroxine (T4) 
Test Chemical Analytical Data from Battelle: 

In-Life Test Chemical Analysis Report 











L-Thyroxine (T4) 
Thyroid Histology Data from EPL: 

Sample Identification Key 
Thyroid Pathology Report 
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EPL Sample Key for L-Thyroxine (T4)

                                                 

FEL 
Sample  
Number 

Individual 
Specimen 
Number1

Conc. 
Replicate 
Number 

Initial 
Specimen 

Stage 

Chemical 
Conc. 
(µg/L) 

008, 012, 015, 017, 019 A 
019 

022, 024, 027, 029, 031 B 
51 0 

041, 046, 050, 053, 058 A 
020 

064, 067, 070, 073, 077 B 
51 0.5 

082, 086, 089, 092, 098 A 
021 

102, 105, 111, 114, 117 B 
51 1.0 

124, 128, 133, 136, 139 A 
022 

145, 149, 151, 154, 157 B 
51 2.0 

A 
 No specimens sent2

B 
51 4.0 

175, 177, 183, 188, 190 C 
023 

194, 195, 206, 208, 209 D 
54 0 

213, 218, 225, 227, 229 C 
024 

237, 239, 242, 244, 245 D 
54 0.5 

253, 255, 258, 264, 266 C 
025 

271, 274, 277, 283, 287 D 
54 1.0 

292, 294, 299, 308, 310 C 
026 

311, 315, 318, 320, 322 D 
54 2.0 

337, 341, 344, 346, 348 C 
027 

350, 354, 356, 364, 368 D 
54 4.0 

1 Individual specimens for thyroid histology were randomly selected using Principles and Procedures of 
Statistics, A Biometrical Approach, 2nd Ed., by Robert G.D. Steel and James H. Torrie, McGraw-Hill Book 
Co., USA, 1980. 
2 Due to high lethality, thyroid dysfunction was not an issue.  Histopathology was not required, per EPA 
directive. 



























































Appendix A:  

Stage 51 Photo Legends 

 

 



A-1 

 
 

 
 

Z12215 (1.25x) and Z12216 (10x).  Thyroid glands of control frog 51-012.  There is a mild 
quantity of interfollicular pigment.  There is a variation in the size of the normal colloid-filled 
thyroid follicles. 



A-2 

 
 

 
 

Z12217 (1.25x) and Z12218 (10x).  Thyroid glands of control frog 51-017.  There is a moderate 
quantity of interfollicular pigment.  There is a variation in size of the normal colloid-filled thyroid 
follicles. 



A-3 

 
 

 
 

Z12219 (1.25x) and Z12220 (10x).  Thyroid glands of control frog 51-024.  There is no 
interfollicular pigment.  There is a variation in size of the normal colloid-filled thyroid follicles. 



A-4 

 
 

 
 

Z12221 (1.25x) and Z12222 (10x).  Thyroid glands of control frog 51-029.  There is a moderate 
quantity of interfollicular pigment.  There is a variation in size of the normal colloid-filled thyroid 
follicles. 



A-5 

 
 

 
 

Z12225 (1.25x) and Z12226 (10x).  Thyroid glands of frog 51-064 exposed to 0.5 µg/L  
L-thyroxine.  There is a moderate quantity of interfollicular pigment.  The thyroid follicles are 
normal and colloid-filled. 



A-6 

 
 

 
 

Z12227 (1.25x) and Z12228 (10x).  Thyroid glands of frog 51-073 exposed to 0.5 µg/L  
L-thyroxine.  There is minimal decreased quantity of colloid and a minimal decrease in the size 
of thyroid follicles as compared to control frogs.  There is no interfollicular pigment.  



A-7 

 
 

 
 

Z12223 (1.25x) and Z12224 (10x).  Thyroid glands of frog 51-053 exposed to 0.5 µg/L  
L-thyroxine.  There is a moderately severe decreased quantity of colloid and a moderate 
decrease in the size of the thyroid follicles as compared to control frogs.  There is no 
interfollicular pigment. 



A-8 

 
 

 
 

Z12231 (1.25x) and Z12232 (10x).  Thyroid glands of frog 51-111 exposed to 1.0 µg/L  
L-thyroxine.  The thyroid follicles are normal and colloid-filled.  There is minimal interfollicular 
pigment. 



A-9 

 
 

 
 

Z12229 (1.25x) and Z12230 (10x).  Thyroid glands of frog 51-098 exposed to 1.0 µg/L  
L-thyroxine.  There is a moderate decreased quantity of colloid and decreased size of thyroid 
follicles as compared to control frogs.  There is minimal interfollicular pigment. 



A-10 

 
 
Z12239 (40x).  Thyroid gland of frog 51-098 exposed to 1.0 µg/L L-thyroxine.  There is minimal 
light eosinophilic foamy colloid in the thyroid follicle as compared to the normal eosinophilic 
homogeneous colloid. 



A-11 

 
 

 
 

Z12233 (1.25x) and Z12234 (10x).  Thryoid glands of frog 51-128 exposed to 2.0 µg/L  
L-thyroxine.  There is a moderately severe decreased quantity of colloid and a moderate 
decreased size of the thyroid follicles as compared to control frogs.  There is minimal 
interfollicular pigment. 



A-12 

 
 

 
 

Z12237 (1.25x) and Z12238 (10x).  Thyroid glands of frog 51-151 exposed to 2.0 µg/L  
L-thyroxine.  There is a moderately severe decreased quantity of colloid and decreased size of 
thyroid follicles as compared to control frogs.  There is mild interfollicular pigment. 
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 B-1

 
 

 
 

Z12189 (1.25) and Z12190 (10x).  Thyroid glands of control frog 54-177.  There is a 
variation in size of the normal colloid-filled thyroid follicles.  There is a mild quantity of 
interfollicular pigment. 



 B-2

 
 

 
 

Z12193 (1.25x) and Z12194 (10x).  Thyroid glands of control frog 54-194.  There is a 
variation in size of the normal colloid-filled thyroid follicles.  There is no interfollicular 
pigment. 



 B-3

 
 

 
 

Z12195 (1.25x) and Z12196 (10x).  Thyroid glands of control frog 54-208.  There is a 
variation in size of the normal colloid-filled thyroid follicles.  There is a mild quantity of 
interfollicular pigment. 



 B-4

 
 

 
 

Z12191 (1.25x) and Z12192 (10x).  Thyroid glands of control frog 54-190.  There is 
minimal decreased quantity of colloid and a mild quantity of interfollicular pigment. 



 B-5

 
 

 
 

Z12197 (1.25x) and Z12198 (10x).  Thyroid glands of frog 54-229 exposed to 0.5 µg/L  
L-thyroxine.  The thyroid follicles are normal and colloid-filled. 



 B-6

 
 

 
 

Z12199 (1.25x) and Z12200 (10x).  Thyroid glands of frog 54-242 exposed to 0.5 µg/L  
L-thyroxine.  There is a mild decreased quantity of colloid and a mild quantity of 
interfollicular pigment. 



 B-7

 
 

 
 

Z12201 (1.25x) and Z12202 (10x).  Thyroid glands of frog 54-266 exposed to 1.0 µg/L  
L-thyroxine.  The thyroid follicles are normal and colloid-filled.  There is a moderate 
quantity of interfollicular pigment. 



 B-8

 
 

 
 

Z12203 (1.25x) and Z12204 (10x).  Thyroid glands of frog 54-277 exposed to 1.0 µg/L  
L-thyroxine.  There is minimal decreased quantity of colloid and a mild quantity of 
interfollicular pigment. 



 B-9

 
 

Z12213 (40x).  Thyroid gland of frog 54-277 exposed to 1.0 µg/L L-thyroxine.  There is 
minimal light eosinophilic foamy colloid in the thyroid follicle as compared to the normal 
eosinophilic homogeneous colloid. 



 B-10

 
 

 
 

Z12209 (1.25x) and Z12210 (10x).  Thyroid glands of frog 54-299 exposed to 2.0 µg/L  
L-thyroxine.  The thyroid follicles are normal and colloid-filled.  There is a mild quantity of 
interfollicular pigment. 



 B-11

 
 

 
 

Z12211 (1.25x) and Z12212 (10x).  Thyroid glands of frog 54-320 exposed to 2.0 µg/L  
L-thyroxine.  There is minimal decreased quantity of colloid and a mild quantity of 
interfollicular pigment. 



 B-12

 
 

 
 

Z12207 (1.25x) and Z12208 (10x).  Thyroid glands of frog 54-294 exposed to 2.0 µg/L  
L-thyroxine.  There is a mild decreased quantity of colloid and a moderate quantity of 
interfollicular pigment. 



 B-13

 
 

 
 

Z12205 (1.25x) and Z12206 (10x).  Thyroid glands of frog 54-308 exposed to 2.0 µg/L  
L-thyroxine.  There is a moderate decreased quantity of colloid and a mild quantity of 
interfollicular pigment. 



 B-14

 
 

Z12214 (40x).  Thyroid gland of frog 54-308 exposed to 2.0 µg/L L-thyroxine. There is 
minimal light eosinophilic foamy colloid in the thyroid follicle as compared to the normal 
eosinophilic homogeneous colloid.  
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Dexamethasone 

 
Metamorphosis Assay – Raw Data: 

Daily Operational Data 
Test Termination Data – Stage and Growth 

Statistical Data – Stage and Growth 
 

Test Chemical Analytical Data from Battelle: 
Purity / Stability Report 

In-Life Test Chemical Analysis Report 
 

Thyroid Histology Data from EPL: 
Sample Identification Key 
Thyroid Pathology Report 



Dexamethasone 
Metamorphosis Assay: 
Daily Operational Data 



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc1

Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (µg/L)
Initial No.= 20 Initial No.= 20

0 07/15/04 100.0 22.6 7.4 7.2 1245 26 100.0 22.6 7.3 7.1 1345 26 100.0 22.6 7.4 7.2 1295 26 0.68
1 07/16/04 20 100.0 20.3 7.1 7.0 1379 27 20 100.0 20.4 7.2 7.2 1665 27 100.0 20.4 7.2 7.1 1522 27
2 07/17/04 20 100.0 21.6 7.0 6.9 1391 26 20 100.0 21.7 7.2 7.0 1576 26 100.0 21.7 7.1 7.0 1484 26
3 07/18/04 20 100.0 21.7 6.9 6.7 1409 27 20 100.0 21.9 7.1 7.2 1515 27 100.0 21.8 7.0 7.0 1462 27
4 07/19/04 20 100.0 21.9 7.1 6.5 1405 27 20 100.0 21.8 7.2 6.6 1515 27 100.0 21.9 7.2 6.6 1460 27
5 07/20/04 20 100.0 21.7 6.9 6.1 1394 26 20 100.0 21.8 7.0 6.5 1525 26 100.0 21.8 7.0 6.3 1460 26
6 07/21/04 20 100.0 22.0 7.1 6.1 1380 26 20 100.0 22.1 7.1 6.0 1515 26 100.0 22.1 7.1 6.1 1448 26 0.68
7 07/22/04 20 100.0 22.0 7.0 6.3 1370 25 20 100.0 22.0 7.0 6.4 1620 25 100.0 22.0 7.0 6.4 1495 25
8 07/23/04 20 100.0 20.9 7.0 6.3 1297 25 20 100.0 21.1 7.1 6.3 1444 25 100.0 21.0 7.1 6.3 1371 25
9 07/24/04 20 100.0 20.7 7.1 6.2 1305 25 20 100.0 20.7 7.1 6.1 1400 25 100.0 20.7 7.1 6.2 1353 25
10 07/25/04 20 100.0 21.0 6.9 5.9 1385 25 20 100.0 20.9 7.0 5.8 1485 25 100.0 21.0 7.0 5.9 1435 25
11 07/26/04 20 100.0 20.2 7.0 5.7 1390 25 20 100.0 20.4 7.0 5.7 1445 25 100.0 20.3 7.0 5.7 1418 25
12 07/27/04 20 100.0 20.4 6.9 6.1 1326 25 20 100.0 20.5 7.0 6.3 1369 25 100.0 20.5 7.0 6.2 1348 25
13 07/28/04 20 100.0 20.4 7.0 6.1 1275 25 20 100.0 20.3 7.0 6.1 1405 25 100.0 20.4 7.0 6.1 1340 25
14 07/29/04 20 100.0 20.4 6.9 6.1 1399 25 20 100.0 20.3 6.9 6.0 1530 25 100.0 20.4 6.9 6.1 1465 25 0.68
15 07/30/04 20 100.0 20.1 6.7 5.8 1357 24 20 100.0 20.2 6.8 5.4 1509 24 100.0 20.2 6.8 5.6 1433 24
16 07/31/04 20 100.0 20.0 6.7 6.4 1250 25 20 100.0 20.1 6.9 6.2 1408 25 100.0 20.1 6.8 6.3 1329 25
17 08/01/04 20 100.0 20.2 6.7 5.8 1494 23 20 100.0 20.1 6.8 5.4 1588 23 100.0 20.2 6.8 5.6 1541 23
18 08/02/04 20 100.0 21.0 6.8 5.5 1364 23 20 100.0 20.8 6.8 4.9 1418 23 100.0 20.9 6.8 5.2 1391 23
19 08/03/04 20 100.0 20.1 6.9 5.7 1320 23 20 100.0 20.2 6.9 5.1 1539 23 100.0 20.2 6.9 5.4 1430 23
20 08/04/04 20 100.0 20.2 6.8 5.9 1280 23 20 100.0 20.3 6.9 6.0 1470 23 100.0 20.3 6.9 6.0 1375 23 0.68
21 08/05/04 20 100.0 20 100.0 100.0

Median: 20.7 6.9 6.1 1370 25 20.7 7.0 6.1 1509 25 20.7 7.0 6.2 1433 25
Mode: 20.6 6.9 6.1 #N/A 25 20.3 7.0 6.0 1515 25 20.4 7.0 7.0 #N/A 25
Mean: 100.0 20.9 6.9 6.2 1353 25.0 100.0 21.0 7.0 6.2 1490 25.0 100.0 20.9 7.0 6.2 1421 25.0 0.680
SEM: 0.00 0.17 0.04 0.10 13.46 0.28 0.00 0.17 0.03 0.14 18.22 0.28 0.00 0.17 0.03 0.12 14.49 0.28 0.00

% CV: 0.00 17.49 6.31 18.11 167.73 25.65 0.00 17.48 5.38 26.20 216.34 25.65 0.00 17.44 5.66 21.77 176.18 25.65 0.00

1All measured test concentrations reported by Battelle as less than method detection limit (MDL) [1.36 µg/L] or none detected (ND) are expressed as 0.68 µg/L (1/2 of MDL).

Workorder No:
Test Chemical:

00063
Dexamethasone (DXM)

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

DAILY DATA

Target Conc: 0.0 ug/L
Test No:

Page 1 of 12



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (ug/L)

Initial No.= 20 Initial No.= 20
0 07/15/04 100.0 22.7 7.3 7.1 880 26 100.0 22.8 7.5 7.0 1295 26 100.0 22.8 7.4 7.1 1088 26
1 07/16/04 20 100.0 20.6 7.3 6.8 1123 26 20 100.0 20.5 7.3 6.8 1768 26 100.0 20.6 7.3 6.8 1446 26
2 07/17/04 20 100.0 21.6 7.2 6.8 1205 27 20 100.0 21.8 7.3 6.7 1761 27 100.0 21.7 7.3 6.8 1483 27
3 07/18/04 20 100.0 21.7 7.2 6.6 1053 27 20 100.0 21.9 7.2 6.3 1628 27 100.0 21.8 7.2 6.5 1341 27
4 07/19/04 20 100.0 21.8 7.2 6.5 1090 27 20 100.0 21.9 7.2 6.2 1660 27 100.0 21.9 7.2 6.4 1375 27
5 07/20/04 20 100.0 21.8 7.0 5.9 969 26 20 100.0 21.9 7.1 5.8 1504 26 100.0 21.9 7.1 5.9 1237 26
6 07/21/04 20 100.0 22.1 7.1 6.0 1000 26 20 100.0 22.2 7.2 6.0 1512 26 100.0 22.2 7.2 6.0 1256 26
7 07/22/04 20 100.0 22.0 7.0 6.1 1081 26 20 100.0 22.0 7.0 6.0 1299 26 100.0 22.0 7.0 6.1 1190 26
8 07/23/04 20 100.0 21.1 7.1 6.1 922 25 20 100.0 20.9 7.0 6.1 1387 25 100.0 21.0 7.1 6.1 1155 25
9 07/24/04 20 100.0 20.6 7.0 6.0 1105 25 20 100.0 20.7 7.0 6.1 1350 25 100.0 20.7 7.0 6.1 1228 25
10 07/25/04 20 100.0 20.8 7.1 5.8 1190 26 20 100.0 20.9 7.2 5.9 1335 26 100.0 20.9 7.2 5.9 1263 26
11 07/26/04 20 100.0 20.5 7.1 5.6 1195 25 20 100.0 20.5 7.0 5.6 1380 25 100.0 20.5 7.1 5.6 1288 25
12 07/27/04 20 100.0 20.6 7.0 6.0 1045 25 20 100.0 20.3 7.0 6.1 1478 25 100.0 20.5 7.0 6.1 1262 25
13 07/28/04 20 100.0 20.4 7.0 5.9 1115 25 20 100.0 20.4 7.1 6.0 1535 25 100.0 20.4 7.1 6.0 1325 25
14 07/29/04 20 100.0 20.3 7.0 5.8 949 25 20 100.0 20.4 7.0 5.9 1475 25 100.0 20.4 7.0 5.9 1212 25
15 07/30/04 20 100.0 20.2 6.9 5.6 960 25 20 100.0 20.1 6.9 5.3 1560 25 100.0 20.2 6.9 5.5 1260 25
16 07/31/04 20 100.0 20.0 6.9 6.1 1014 25 20 100.0 20.1 7.0 6.1 1510 25 100.0 20.1 7.0 6.1 1262 25
17 08/01/04 20 100.0 20.3 7.0 5.6 1039 25 20 100.0 20.0 6.9 5.5 1672 25 100.0 20.2 7.0 5.6 1356 25
18 08/02/04 20 100.0 20.9 6.9 5.0 993 24 20 100.0 20.7 6.9 4.8 1518 24 100.0 20.8 6.9 4.9 1256 24
19 08/03/04 20 100.0 20.3 7.0 5.5 1050 24 20 100.0 20.2 7.0 4.9 1599 24 100.0 20.3 7.0 5.2 1325 24
20 08/04/04 20 100.0 20.3 6.9 5.6 1105 24 20 100.0 20.4 7.0 4.7 1610 24 100.0 20.4 7.0 5.2 1358 24
21 08/05/04 20 100.0 20 100.0 100.0

Median: 20.6 7.0 6.0 1050 25 20.7 7.0 6.0 1512 25 20.7 7.1 6.0 1262 25
Mode: 20.6 7.0 5.6 1105 25 21.9 7.0 6.1 #N/A 25 21.9 7.0 5.9 #N/A 25
Mean: 100.0 21.0 7.1 6.0 1052 25.4 100.0 21.0 7.1 5.9 1516 25.4 100.0 21.0 7.1 6.0 1284 25.4 #DIV/0!
SEM: 0.00 0.17 0.03 0.11 19.52 0.20 0.00 0.18 0.03 0.13 30.62 0.20 0.00 0.18 0.03 0.12 20.09 0.20 #DIV/0!

% CV: 0.00 16.89 4.70 20.61 275.91 18.36 0.00 18.44 5.85 25.00 360.43 18.36 0.00 17.61 5.10 22.30 256.92 18.36 #DIV/0!

DAILY DATA

Target Conc: 1.0 ug/L
Test No:

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

Workorder No:
Test Chemical:

00063
Dexamethasone (DXM)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (ug/L)

Initial No.= 20 Initial No.= 20
0 07/15/04 100.0 22.8 7.4 7.3 1420 25 100.0 22.8 7.4 7.1 1360 25 100.0 22.8 7.4 7.2 1390 25
1 07/16/04 20 100.0 20.2 7.3 6.8 1522 25 20 100.0 20.3 7.3 7.0 1347 25 100.0 20.3 7.3 6.9 1435 25
2 07/17/04 20 100.0 21.7 7.3 6.6 1657 24 20 100.0 21.5 7.3 6.8 1261 24 100.0 21.6 7.3 6.7 1459 24
3 07/18/04 20 100.0 21.8 7.2 6.2 1676 24 20 100.0 21.7 7.2 6.2 1222 24 100.0 21.8 7.2 6.2 1449 24
4 07/19/04 20 100.0 22.0 7.3 6.1 1621 24 20 100.0 21.9 7.2 6.2 1290 24 100.0 22.0 7.3 6.2 1456 24
5 07/20/04 20 100.0 21.7 7.1 5.6 1472 25 20 100.0 21.4 7.1 6.0 1211 25 100.0 21.6 7.1 5.8 1342 25
6 07/21/04 20 100.0 22.2 7.1 5.7 1490 25 20 100.0 22.2 7.1 5.8 1270 25 100.0 22.2 7.1 5.8 1380 25
7 07/22/04 20 100.0 22.0 7.0 5.8 1433 24 20 100.0 21.9 7.0 6.1 1224 24 100.0 22.0 7.0 6.0 1329 24
8 07/23/04 20 100.0 20.9 7.1 6.0 1361 24 20 100.0 20.9 7.1 6.4 1129 24 100.0 20.9 7.1 6.2 1245 24
9 07/24/04 20 100.0 20.6 7.0 6.3 1295 24 20 100.0 20.6 7.0 5.9 1215 24 100.0 20.6 7.0 6.1 1255 24
10 07/25/04 20 100.0 21.0 7.1 5.7 1275 25 20 100.0 21.1 7.1 5.6 1250 25 100.0 21.1 7.1 5.7 1263 25
11 07/26/04 20 100.0 20.4 7.0 5.6 1245 25 20 100.0 20.3 7.2 5.7 1230 25 100.0 20.4 7.1 5.7 1238 25
12 07/27/04 20 100.0 20.3 7.1 6.2 1418 23 20 100.0 20.4 7.1 6.3 1027 23 100.0 20.4 7.1 6.3 1223 23
13 07/28/04 20 100.0 20.4 7.0 5.9 1470 23 20 100.0 20.3 7.1 5.8 1080 23 100.0 20.4 7.1 5.9 1275 23
14 07/29/04 20 100.0 20.4 7.0 6.0 1575 23 20 100.0 20.2 7.0 6.0 1172 23 100.0 20.3 7.0 6.0 1374 23
15 07/30/04 20 100.0 20.0 6.9 5.7 1547 23 20 100.0 20.1 7.0 5.9 1211 23 100.0 20.1 7.0 5.8 1379 23
16 07/31/04 20 100.0 20.0 7.1 6.1 1571 23 20 100.0 20.0 7.1 6.4 1193 23 100.0 20.0 7.1 6.3 1382 23
17 08/01/04 20 100.0 20.3 6.9 5.1 1750 23 20 100.0 20.0 7.0 5.6 1293 23 100.0 20.2 7.0 5.4 1522 23
18 08/02/04 20 100.0 20.6 7.0 5.0 1504 23 20 100.0 20.5 7.0 5.4 1085 23 100.0 20.6 7.0 5.2 1295 23
19 08/03/04 20 100.0 20.4 7.0 5.5 1570 23 20 100.0 20.4 7.0 5.8 1135 23 100.0 20.4 7.0 5.7 1353 23
20 08/04/04 20 100.0 20.5 7.1 5.7 1475 23 20 100.0 20.4 7.0 5.8 1210 23 100.0 20.5 7.1 5.8 1343 23
21 08/05/04 20 100.0 20 100.0 100.0

Median: 20.6 7.1 5.9 1490 24 20.5 7.1 6.0 1215 24 20.6 7.1 6.0 1353 24
Mode: 20.6 7.1 5.7 #N/A 23 20.3 7.0 5.8 1211 23 20.4 7.1 5.7 #N/A 23
Mean: 100.0 21.0 7.1 5.9 1493 23.9 100.0 20.9 7.1 6.1 1210 23.9 100.0 20.9 7.1 6.0 1351 23.9 #DIV/0!
SEM: 0.00 0.18 0.03 0.12 28.74 0.19 0.00 0.18 0.03 0.10 18.46 0.19 0.00 0.18 0.03 0.11 18.27 0.19 #DIV/0!

% CV: 0.00 18.21 5.10 21.72 340.90 17.48 0.00 17.92 4.42 18.46 243.11 17.48 0.00 18.02 4.61 19.62 227.71 17.48 #DIV/0!

DAILY DATA

Target Conc: 3.9 ug/L
Test No:

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

Workorder No:
Test Chemical:

00063
Dexamethasone (DXM)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (ug/L)

Initial No.= 20 Initial No.= 20
0 07/15/04 100.0 22.9 7.4 7.1 1405 25 100.0 22.9 7.4 7.1 1080 25 100.0 22.9 7.4 7.1 1243 25
1 07/16/04 20 100.0 20.0 7.3 6.8 1791 25 20 100.0 20.3 7.3 6.9 1872 25 100.0 20.2 7.3 6.9 1832 25
2 07/17/04 20 100.0 21.7 7.3 6.6 1670 25 20 100.0 21.9 7.3 6.6 1879 25 100.0 21.8 7.3 6.6 1775 25
3 07/18/04 20 100.0 21.9 7.2 6.4 1659 25 20 100.0 21.8 7.2 6.4 1782 25 100.0 21.9 7.2 6.4 1721 25
4 07/19/04 20 100.0 21.9 7.3 6.1 1640 25 20 100.0 22.0 7.3 6.1 1710 25 100.0 22.0 7.3 6.1 1675 25
5 07/20/04 20 100.0 21.5 7.1 5.7 1794 24 20 100.0 21.6 7.1 5.6 1689 24 100.0 21.6 7.1 5.7 1742 24
6 07/21/04 20 100.0 22.1 7.2 5.7 1760 25 20 100.0 22.2 7.2 5.7 1495 25 100.0 22.2 7.2 5.7 1628 25
7 07/22/04 20 100.0 21.8 7.0 6.3 1555 24 20 100.0 21.8 7.1 6.9 1775 24 100.0 21.8 7.1 6.6 1665 24
8 07/23/04 20 100.0 20.7 7.1 6.1 1671 24 20 100.0 21.0 7.1 6.0 1584 24 100.0 20.9 7.1 6.1 1628 24
9 07/24/04 20 100.0 20.6 7.1 6.0 1650 24 20 100.0 20.5 7.1 6.1 1585 24 100.0 20.6 7.1 6.1 1618 24
10 07/25/04 20 100.0 21.0 7.1 5.7 1615 24 20 100.0 21.0 7.0 5.8 1575 24 100.0 21.0 7.1 5.8 1595 24
11 07/26/04 20 100.0 20.2 7.1 5.8 1610 24 20 100.0 20.3 7.2 5.6 1575 24 100.0 20.3 7.2 5.7 1593 24
12 07/27/04 20 100.0 20.1 7.1 6.2 1622 22 20 100.0 20.2 7.1 6.2 1581 22 100.0 20.2 7.1 6.2 1602 22
13 07/28/04 20 100.0 20.2 7.0 6.1 1605 23 20 100.0 20.2 7.1 6.0 1550 23 100.0 20.2 7.1 6.1 1578 23
14 07/29/04 20 100.0 20.3 7.0 6.3 1685 23 20 100.0 20.1 7.0 6.0 1748 23 100.0 20.2 7.0 6.2 1717 23
15 07/30/04 20 100.0 20.1 7.0 6.1 1701 23 20 100.0 20.0 7.0 5.9 1688 23 100.0 20.1 7.0 6.0 1695 23
16 07/31/04 20 100.0 20.0 7.1 6.2 1603 23 20 100.0 20.0 7.1 6.7 1613 23 100.0 20.0 7.1 6.5 1608 23
17 08/01/04 20 100.0 20.0 7.0 5.7 1750 23 20 100.0 20.0 7.0 6.2 1738 23 100.0 20.0 7.0 6.0 1744 23
18 08/02/04 20 100.0 20.3 7.0 5.4 1570 23 20 100.0 20.5 7.0 5.8 1630 23 100.0 20.4 7.0 5.6 1600 23
19 08/03/04 20 100.0 20.3 7.1 5.7 1646 23 20 100.0 20.3 7.1 6.0 1680 23 100.0 20.3 7.1 5.9 1663 23
20 08/04/04 20 100.0 20.5 7.0 5.7 1555 23 20 100.0 20.4 7.0 5.7 1625 23 100.0 20.5 7.0 5.7 1590 23
21 08/05/04 20 100.0 20 100.0 100.0

Median: 20.5 7.1 6.1 1646 24 20.5 7.1 6.0 1630 24 20.5 7.1 6.1 1628 24
Mode: 20.4 7.1 5.7 1555 23 20.3 7.1 6.0 1575 23 20.2 7.1 6.1 1628 23
Mean: 100.0 20.9 7.1 6.1 1646 23.8 100.0 20.9 7.1 6.2 1641 23.8 100.0 20.9 7.1 6.1 1643 23.8 #DIV/0!
SEM: 0.00 0.19 0.03 0.09 19.49 0.20 0.00 0.19 0.03 0.10 35.98 0.20 0.00 0.19 0.03 0.09 25.21 0.20 #DIV/0!

% CV: 0.00 19.14 4.53 16.90 220.14 19.03 0.00 19.40 4.45 18.05 407.04 19.03 0.00 19.22 4.42 16.76 285.03 19.03 #DIV/0!

Workorder No:
Test Chemical:

00063
Dexamethasone (DXM)

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

DAILY DATA

Target Conc: 15.6 ug/L
Test No:
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (ug/L)

Initial No.= 20 Initial No.= 20
0 07/15/04 100.0 22.8 7.5 7.1 1530 25 100.0 22.9 7.4 7.2 1190 25 100.0 22.9 7.5 7.2 1360 25 66.40
1 07/16/04 20 100.0 20.4 7.3 6.8 1551 25 20 100.0 20.5 7.3 7.0 1589 25 100.0 20.5 7.3 6.9 1570 25
2 07/17/04 20 100.0 21.8 7.3 6.6 1601 25 20 100.0 21.4 7.4 7.0 1609 25 100.0 21.6 7.4 6.8 1605 25
3 07/18/04 20 100.0 22.0 7.2 6.3 1440 26 20 100.0 21.9 7.3 6.6 1483 26 100.0 22.0 7.3 6.5 1462 26
4 07/19/04 20 100.0 21.9 7.2 6.0 1480 26 20 100.0 22.0 7.3 6.4 1415 26 100.0 22.0 7.3 6.2 1448 26
5 07/20/04 20 100.0 21.6 7.2 5.9 1552 26 20 100.0 21.8 7.2 6.0 1352 26 100.0 21.7 7.2 6.0 1452 26
6 07/21/04 20 100.0 22.2 7.1 5.9 1390 26 20 100.0 22.2 7.1 5.8 1275 26 100.0 22.2 7.1 5.9 1333 26 68.80
7 07/22/04 20 100.0 21.7 7.1 6.4 1508 25 20 100.0 21.6 6.9 5.0 1477 25 100.0 21.7 7.0 5.7 1493 25
8 07/23/04 20 100.0 21.0 7.1 6.2 1481 25 20 100.0 20.9 7.1 6.0 1231 25 100.0 21.0 7.1 6.1 1356 25
9 07/24/04 20 100.0 20.5 7.0 5.8 1490 25 20 100.0 20.6 7.1 5.7 1210 25 100.0 20.6 7.1 5.8 1350 25
10 07/25/04 20 100.0 21.0 7.0 5.8 1425 25 20 100.0 20.9 7.1 5.9 1275 25 100.0 21.0 7.1 5.9 1350 25
11 07/26/04 20 100.0 20.2 7.0 5.5 1460 24 20 100.0 20.4 7.1 5.6 1275 24 100.0 20.3 7.1 5.6 1368 24
12 07/27/04 20 100.0 20.4 7.1 6.5 1423 25 20 100.0 20.0 7.0 5.0 1311 25 100.0 20.2 7.1 5.8 1367 25
13 07/28/04 20 100.0 20.3 7.0 6.0 1425 25 20 100.0 20.2 7.1 6.1 1395 25 100.0 20.3 7.1 6.1 1410 25
14 07/29/04 20 100.0 20.3 7.0 6.0 1544 25 20 100.0 20.3 7.0 6.1 1345 25 100.0 20.3 7.0 6.1 1445 25 76.90
15 07/30/04 20 100.0 20.1 7.0 5.9 1467 25 20 100.0 20.0 7.0 5.9 1438 25 100.0 20.1 7.0 5.9 1453 25
16 07/31/04 20 100.0 20.0 7.1 6.3 1417 24 20 100.0 20.0 7.1 6.5 1295 24 100.0 20.0 7.1 6.4 1356 24
17 08/01/04 20 100.0 20.0 7.1 6.0 1665 25 20 100.0 20.2 7.1 5.7 1404 25 100.0 20.1 7.1 5.9 1535 25
18 08/02/04 20 100.0 20.7 7.1 5.5 1529 25 20 100.0 20.7 7.1 5.6 1279 25 100.0 20.7 7.1 5.6 1404 25
19 08/03/04 20 100.0 20.2 7.1 6.0 1394 25 20 100.0 20.2 7.1 5.9 1320 25 100.0 20.2 7.1 6.0 1357 25
20 08/04/04 20 100.0 20.6 7.1 5.4 1330 25 20 100.0 20.5 7.1 5.9 1375 25 100.0 20.6 7.1 5.7 1353 25 79.40
21 08/05/04 20 100.0 20 100.0 100.0

Median: 20.6 7.1 6.0 1480 25 20.6 7.1 5.9 1345 25 20.6 7.1 6.0 1404 25
Mode: 20.6 7.1 6.0 1425 25 20.0 7.1 5.9 1275 25 22.0 7.1 5.9 1356 25
Mean: 100.0 20.9 7.1 6.1 1481 25.1 100.0 20.9 7.1 6.0 1359 25.1 100.0 20.9 7.1 6.1 1420 25.1 72.875
SEM: 0.00 0.18 0.03 0.09 17.07 0.12 0.00 0.19 0.03 0.13 24.91 0.12 0.00 0.18 0.03 0.10 17.18 0.12 3.13

% CV: 0.00 18.41 4.73 17.28 203.26 10.76 0.00 18.56 4.95 23.67 309.58 10.76 0.00 18.40 4.60 17.98 208.90 10.76 73.25

DAILY DATA

Target Conc: 62.5 ug/L
Test No:

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

Workorder No:
Test Chemical:

00063
Dexamethasone (DXM)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (ug/L)

Initial No.= 20 Initial No.= 20
0 07/15/04 100.0 22.9 7.5 7.2 1560 25 100.0 22.9 7.4 7.3 1290 25 100.0 22.9 7.5 7.3 1425 25 226.90
1 07/16/04 20 100.0 20.5 7.3 6.8 1545 25 20 100.0 20.5 7.3 6.7 1796 25 100.0 20.5 7.3 6.8 1671 25
2 07/17/04 20 100.0 21.7 7.3 6.5 1511 25 20 100.0 22.0 7.3 6.6 1691 25 100.0 21.9 7.3 6.6 1601 25
3 07/18/04 20 100.0 21.9 7.2 6.2 1515 25 20 100.0 21.8 7.2 6.9 1607 25 100.0 21.9 7.2 6.6 1561 25
4 07/19/04 20 100.0 22.0 7.2 6.1 1520 25 20 100.0 21.9 7.2 6.1 1465 25 100.0 22.0 7.2 6.1 1493 25
5 07/20/04 20 100.0 21.5 7.2 5.8 1430 25 20 100.0 21.5 7.2 5.8 1634 25 100.0 21.5 7.2 5.8 1532 25
6 07/21/04 20 100.0 22.1 7.1 5.9 1190 24 20 100.0 22.2 7.2 6.0 1725 24 100.0 22.2 7.2 6.0 1458 24 253.40
7 07/22/04 20 100.0 21.5 7.0 6.1 1223 24 20 100.0 21.8 7.0 6.1 1633 24 100.0 21.7 7.0 6.1 1428 24
8 07/23/04 20 100.0 20.6 7.1 6.1 1487 24 20 100.0 20.8 7.1 6.0 1443 24 100.0 20.7 7.1 6.1 1465 24
9 07/24/04 20 100.0 20.6 7.1 5.9 1405 25 20 100.0 20.7 7.0 6.0 1425 25 100.0 20.7 7.1 6.0 1415 25
10 07/25/04 20 100.0 20.9 7.0 5.7 1440 25 20 100.0 21.0 6.9 5.9 1360 25 100.0 21.0 7.0 5.8 1400 25
11 07/26/04 20 100.0 20.3 7.1 5.5 1380 25 20 100.0 20.4 7.0 5.5 1470 25 100.0 20.4 7.1 5.5 1425 25
12 07/27/04 20 100.0 20.0 7.0 5.9 1428 23 20 100.0 20.1 7.1 6.0 1475 23 100.0 20.1 7.1 6.0 1452 23
13 07/28/04 20 100.0 20.4 7.0 5.7 1405 23 20 100.0 20.3 7.0 5.8 1465 23 100.0 20.4 7.0 5.8 1435 23
14 07/29/04 20 100.0 20.1 7.0 5.7 1531 23 20 100.0 20.2 7.0 5.7 1601 23 100.0 20.2 7.0 5.7 1566 23 269.40
15 07/30/04 20 100.0 20.0 7.0 5.6 1485 24 20 100.0 20.0 7.0 5.4 1662 24 100.0 20.0 7.0 5.5 1574 24
16 07/31/04 20 100.0 20.0 7.1 6.1 1484 23 20 100.0 20.0 7.1 5.9 1515 23 100.0 20.0 7.1 6.0 1500 23
17 08/01/04 20 100.0 20.1 7.1 5.4 1705 24 20 100.0 20.1 7.1 5.6 1590 24 100.0 20.1 7.1 5.5 1648 24
18 08/02/04 20 100.0 20.6 7.0 5.2 1438 24 20 100.0 20.5 7.0 5.2 1502 24 100.0 20.6 7.0 5.2 1470 24
19 08/03/04 20 100.0 20.2 7.1 5.4 1502 24 20 100.0 20.3 7.1 5.4 1623 24 100.0 20.3 7.1 5.4 1563 24
20 08/04/04 20 100.0 20.4 7.0 5.5 1440 24 20 100.0 20.4 7.1 5.6 1505 24 100.0 20.4 7.1 5.6 1473 24 271.10
21 08/05/04 20 100.0 20 100.0 100.0

Median: 20.6 7.1 5.9 1484 24 20.5 7.1 5.9 1515 24 20.6 7.1 6.0 1473 24
Mode: 20.6 7.0 6.1 1405 25 20.5 7.0 6.0 1465 25 21.9 7.0 6.0 1425 25
Mean: 100.0 20.9 7.1 5.9 1458 24.2 100.0 20.9 7.1 6.0 1547 24.2 100.0 20.9 7.1 5.9 1502 24.2 255.200
SEM: 0.00 0.19 0.03 0.11 23.90 0.17 0.00 0.19 0.03 0.11 27.29 0.17 0.00 0.19 0.03 0.11 17.20 0.17 10.24

% CV: 0.00 18.63 4.93 19.78 286.79 15.61 0.00 18.84 4.73 21.41 318.03 15.61 0.00 18.69 4.70 20.27 203.39 15.61 128.22

Workorder No:
Test Chemical:

00063
Dexamethasone (DXM)

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

DAILY DATA

Target Conc: 250.0 ug/L
Test No:
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL
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BATT02-00063
Dexamethasone

Daily Average of Larval Survival for Initial Stage 51 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL
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BATT02-00063
Dexamethasone

Daily Average Tank Temperatures for Initial Stage 51 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL
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BATT02-00063
Dexamethasone

Daily Average pH for Initial Stage 51 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL
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BATT02-00063
Dexamethasone

Daily Average Dissolved Oxygen (DO) for Initial Stage 51 Test
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BATT02-00063
Dexamethasone

Daily Average Light Intensity for Initial Stage 51 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL
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BATT02-00063
Dexamethasone

Daily Average Flow Rates for Initial Stage 51 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc1

Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (ug/L)
Initial No.= 20 Initial No.= 20

0 07/21/04 100.0 22.0 7.2 7.1 1315 26 100.0 22.2 7.2 7.2 1020 26 100.0 22.1 7.2 7.2 1168 26 0.68
1 07/22/04 20 100.0 21.9 6.9 6.0 1269 25 20 100.0 22.0 7.0 6.1 1245 25 100.0 22.0 7.0 6.1 1257 25
2 07/23/04 20 100.0 21.0 7.0 5.7 1437 25 20 100.0 20.9 7.0 6.1 1241 25 100.0 21.0 7.0 5.9 1339 25
3 07/24/04 20 100.0 20.7 7.1 6.1 1390 25 20 100.0 20.7 7.0 6.2 1320 25 100.0 20.7 7.1 6.2 1355 25
4 07/25/04 20 100.0 21.0 7.0 5.7 1405 25 20 100.0 20.9 7.1 5.7 1505 25 100.0 21.0 7.1 5.7 1455 25
5 07/26/04 20 100.0 20.2 7.0 5.8 1330 25 20 100.0 20.4 7.1 5.7 1440 25 100.0 20.3 7.1 5.8 1385 25
6 07/27/04 20 100.0 20.3 6.9 6.2 1380 25 20 100.0 20.4 6.9 6.0 1273 25 100.0 20.4 6.9 6.1 1327 25
7 07/28/04 20 100.0 20.3 7.0 5.7 1295 25 20 100.0 20.4 7.1 5.8 1270 25 100.0 20.4 7.1 5.8 1283 25
8 07/29/04 20 100.0 20.3 6.7 5.9 1540 25 20 100.0 20.4 6.8 5.9 1372 25 100.0 20.4 6.8 5.9 1456 25 0.68
9 07/30/04 20 100.0 20.2 6.8 5.7 1444 24 20 100.0 20.1 6.7 5.7 1132 24 100.0 20.2 6.8 5.7 1288 24
10 07/31/04 20 100.0 20.0 6.7 6.1 1374 25 20 100.0 20.0 6.6 6.0 1277 25 100.0 20.0 6.7 6.1 1326 25
11 08/01/04 20 100.0 20.1 6.8 5.7 1485 23 20 100.0 20.0 6.7 6.0 1426 23 100.0 20.1 6.8 5.9 1456 23
12 08/02/04 20 100.0 20.0 6.9 5.1 1374 23 20 100.0 20.2 6.9 5.5 1261 23 100.0 20.1 6.9 5.3 1318 23
13 08/03/04 20 100.0 20.1 6.9 5.0 1440 23 20 100.0 20.0 6.9 5.5 1266 23 100.0 20.1 6.9 5.3 1353 23
14 08/04/04 20 100.0 20 100.0 100.0 0.68

Median: 20.3 6.9 5.8 1385 25 20.4 7.0 6.0 1272 25 20.4 6.9 5.9 1333 25
Mode: 20.3 6.9 5.7 1374 25 20.4 7.0 5.7 #N/A 25 20.4 7.1 6.1 #N/A 25
Mean: 100.0 20.6 6.9 5.8 1391 24.6 100.0 20.6 6.9 6.0 1289 24.6 100.0 20.6 6.9 5.9 1340 24.6 0.680
SEM: 0.00 0.18 0.04 0.13 20.01 0.25 0.00 0.19 0.05 0.11 33.10 0.25 0.00 0.18 0.04 0.12 21.74 0.25 0.00

% CV: 0.00 14.70 5.41 20.64 200.70 18.92 0.00 15.40 6.74 17.21 344.94 18.92 0.00 15.00 5.90 18.48 222.17 18.92 0.00

1All measured test concentrations reported by Battelle as less than method detection limit (MDL) [1.36 µg/L] or none detected (ND) are expressed as 0.68 µg/L (1/2 of MDL).

Workorder No:
Test Chemical:

00063
Dexamethasone (DXM)

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

DAILY DATA

Target Conc: 0.0 ug/L
Test No:
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (ug/L)

Initial No.= 20 Initial No.= 20
0 07/21/04 100.0 22.1 7.3 7.2 1480 26 100.0 22.2 7.2 7.4 1245 26 100.0 22.2 7.3 7.3 1363 26
1 07/22/04 20 100.0 21.7 7.0 5.9 1438 26 20 100.0 21.7 7.0 5.9 1494 26 100.0 21.7 7.0 5.9 1466 26
2 07/23/04 20 100.0 20.8 7.1 5.9 1458 25 20 100.0 21.0 7.0 5.8 1701 25 100.0 20.9 7.1 5.9 1580 25
3 07/24/04 20 100.0 20.8 7.1 6.1 1470 25 20 100.0 20.7 7.1 6.3 1715 25 100.0 20.8 7.1 6.2 1593 25
4 07/25/04 20 100.0 20.8 7.0 5.6 1705 26 20 100.0 20.9 7.1 5.8 1275 26 100.0 20.9 7.1 5.7 1490 26
5 07/26/04 20 100.0 20.1 7.0 5.8 1735 25 20 100.0 20.2 7.2 5.9 1555 25 100.0 20.2 7.1 5.9 1645 25
6 07/27/04 20 100.0 20.2 7.0 6.1 1311 25 20 100.0 20.2 7.0 6.4 1502 25 100.0 20.2 7.0 6.3 1407 25
7 07/28/04 20 100.0 20.5 7.0 5.8 1285 25 20 100.0 20.4 6.9 5.7 1340 25 100.0 20.5 7.0 5.8 1313 25
8 07/29/04 20 100.0 20.1 6.9 5.7 1643 25 20 100.0 20.3 6.9 6.1 1701 25 100.0 20.2 6.9 5.9 1672 25
9 07/30/04 20 100.0 20.1 6.9 5.6 1474 25 20 100.0 20.2 6.9 5.9 1621 25 100.0 20.2 6.9 5.8 1548 25
10 07/31/04 20 100.0 20.0 6.8 6.2 1295 25 20 100.0 20.0 6.9 6.4 1635 25 100.0 20.0 6.9 6.3 1465 25
11 08/01/04 20 100.0 20.1 6.9 5.9 1563 25 20 100.0 20.1 6.9 6.1 1730 25 100.0 20.1 6.9 6.0 1647 25
12 08/02/04 20 100.0 20.4 6.9 5.4 1366 24 20 100.0 20.4 6.9 5.4 1613 24 100.0 20.4 6.9 5.4 1490 24
13 08/03/04 20 100.0 20.1 7.0 5.6 1367 24 20 100.0 20.0 7.1 5.7 1609 24 100.0 20.1 7.1 5.7 1488 24
14 08/04/04 20 100.0 20 100.0 100.0

Median: 20.3 7.0 5.9 1464 25 20.4 7.0 5.9 1611 25 20.3 7.0 5.9 1490 25
Mode: 20.1 7.0 5.9 #N/A 25 20.2 6.9 5.9 1701 25 20.2 6.9 5.9 #N/A 25
Mean: 100.0 20.6 7.0 5.9 1471 25.1 100.0 20.6 7.0 6.1 1553 25.1 100.0 20.6 7.0 6.0 1512 25.1 #DIV/0!
SEM: 0.00 0.17 0.03 0.12 39.00 0.16 0.00 0.18 0.03 0.13 43.42 0.16 0.00 0.17 0.03 0.12 28.98 0.16 #DIV/0!

% CV: 0.00 14.18 4.56 17.80 380.54 12.30 0.00 14.53 4.31 19.50 412.28 12.30 0.00 14.31 4.13 18.43 278.89 12.30 #DIV/0!

DAILY DATA

Target Conc: 1.0 ug/L
Test No:

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

Workorder No:
Test Chemical:

00063
Dexamethasone (DXM)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (ug/L)

Initial No.= 20 Initial No.= 20
0 07/21/04 100.0 22.3 7.3 7.1 1390 25 100.0 22.3 7.3 7.1 1270 25 100.0 22.3 7.3 7.1 1330 25
1 07/22/04 20 100.0 21.7 7.0 5.9 1294 24 20 100.0 22.0 7.0 6.0 1656 24 100.0 21.9 7.0 6.0 1475 24
2 07/23/04 20 100.0 20.9 7.0 5.5 1292 24 20 100.0 20.9 7.1 6.0 1515 24 100.0 20.9 7.1 5.8 1404 24
3 07/24/04 20 100.0 20.7 7.1 6.1 1280 24 20 100.0 20.7 7.0 5.9 1550 24 100.0 20.7 7.1 6.0 1415 24
4 07/25/04 20 100.0 21.0 7.1 5.9 1520 25 20 100.0 21.0 7.1 5.7 1505 25 100.0 21.0 7.1 5.8 1513 25
5 07/26/04 20 100.0 20.1 7.2 5.7 1535 25 20 100.0 20.2 7.1 5.8 1570 25 100.0 20.2 7.2 5.8 1553 25
6 07/27/04 20 100.0 20.3 7.0 5.8 1298 23 20 100.0 20.2 7.0 6.1 1446 23 100.0 20.3 7.0 6.0 1372 23
7 07/28/04 20 100.0 20.4 7.0 5.6 1275 23 20 100.0 20.5 7.1 5.7 1390 23 100.0 20.5 7.1 5.7 1333 23
8 07/29/04 20 100.0 20.4 6.9 5.7 1423 23 20 100.0 20.4 7.0 5.8 1670 23 100.0 20.4 7.0 5.8 1547 23
9 07/30/04 20 100.0 20.0 7.0 5.6 1271 23 20 100.0 20.1 7.0 5.7 1555 23 100.0 20.1 7.0 5.7 1413 23
10 07/31/04 20 100.0 20.0 7.0 5.9 1268 23 20 100.0 20.0 7.0 6.2 1504 23 100.0 20.0 7.0 6.1 1386 23
11 08/01/04 20 100.0 20.1 7.0 5.5 1382 23 20 100.0 20.1 7.0 5.7 1573 23 100.0 20.1 7.0 5.6 1478 23
12 08/02/04 20 100.0 20.4 6.9 5.0 1279 23 20 100.0 20.4 6.9 5.2 1539 23 100.0 20.4 6.9 5.1 1409 23
13 08/03/04 20 100.0 20.1 7.1 5.2 1265 23 20 100.0 20.1 7.1 5.5 1479 23 100.0 20.1 7.1 5.4 1372 23
14 08/04/04 20 100.0 20 100.0 100.0

Median: 20.4 7.0 5.7 1293 23 20.4 7.0 5.8 1527 23 20.4 7.0 5.8 1411 23
Mode: 20.1 7.0 5.9 #N/A 23 20.1 7.0 5.7 #N/A 23 20.4 7.0 5.8 1372 23
Mean: 100.0 20.6 7.0 5.8 1341 23.6 100.0 20.6 7.1 5.9 1516 23.6 100.0 20.6 7.0 5.8 1428 23.6 #DIV/0!
SEM: 0.00 0.18 0.03 0.13 25.12 0.23 0.00 0.19 0.03 0.12 27.30 0.23 0.00 0.19 0.03 0.12 19.54 0.23 #DIV/0!

% CV: 0.00 15.02 4.11 20.22 256.71 17.31 0.00 15.70 3.54 17.77 262.33 17.31 0.00 15.33 3.65 18.61 193.40 17.31 #DIV/0!

DAILY DATA

Target Conc: 3.9 ug/L
Test No:

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

Workorder No:
Test Chemical:

00063
Dexamethasone (DXM)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (ug/L)

Initial No.= 20 Initial No.= 20
0 07/21/04 100.0 22.2 7.3 7.2 1005 25 100.0 22.3 7.2 7.3 1235 25 100.0 22.3 7.3 7.3 1120 25
1 07/22/04 20 100.0 21.8 7.0 6.2 1110 24 20 100.0 21.6 7.0 6.0 1004 24 100.0 21.7 7.0 6.1 1057 24
2 07/23/04 20 100.0 20.8 7.0 5.8 928 24 20 100.0 20.8 7.1 6.0 1003 24 100.0 20.8 7.1 5.9 966 24
3 07/24/04 20 100.0 20.6 7.1 6.1 1000 24 20 100.0 20.7 7.0 6.0 1125 24 100.0 20.7 7.1 6.1 1063 24
4 07/25/04 20 100.0 21.0 7.0 5.6 1175 24 20 100.0 20.9 7.1 5.7 1265 24 100.0 21.0 7.1 5.7 1220 24
5 07/26/04 20 100.0 20.4 7.2 5.9 1160 24 20 100.0 20.3 7.1 5.8 1295 24 100.0 20.4 7.2 5.9 1228 24
6 07/27/04 20 100.0 20.2 7.0 5.5 1008 22 20 100.0 20.3 7.0 5.9 1027 22 100.0 20.3 7.0 5.7 1018 22
7 07/28/04 20 100.0 20.5 7.0 5.9 1060 23 20 100.0 20.5 7.0 5.7 1265 23 100.0 20.5 7.0 5.8 1163 23
8 07/29/04 20 100.0 20.3 6.9 5.3 1288 23 20 100.0 20.2 6.9 6.0 1000 23 100.0 20.3 6.9 5.7 1144 23
9 07/30/04 20 100.0 20.0 7.0 5.3 1166 23 20 100.0 20.1 6.9 6.0 1051 23 100.0 20.1 7.0 5.7 1109 23
10 07/31/04 20 100.0 20.0 7.0 5.9 1152 23 20 100.0 20.0 7.0 6.4 1125 23 100.0 20.0 7.0 6.2 1139 23
11 08/01/04 20 100.0 20.0 7.0 5.5 1080 23 20 100.0 20.0 7.0 5.9 1060 23 100.0 20.0 7.0 5.7 1070 23
12 08/02/04 20 100.0 20.4 6.9 5.0 972 23 20 100.0 20.4 7.0 5.3 1109 23 100.0 20.4 7.0 5.2 1041 23
13 08/03/04 20 100.0 20.1 7.1 5.2 1106 23 20 100.0 20.0 7.1 5.6 1086 23 100.0 20.1 7.1 5.4 1096 23
14 08/04/04 20 100.0 20 100.0 100.0

Median: 20.4 7.0 5.7 1093 23 20.4 7.0 6.0 1098 23 20.4 7.0 5.8 1102 23
Mode: 20.0 7.0 5.9 #N/A 23 20.0 7.0 6.0 1125 23 20.3 7.0 5.7 #N/A 23
Mean: 100.0 20.6 7.0 5.7 1086 23.4 100.0 20.6 7.0 6.0 1118 23.4 100.0 20.6 7.0 5.9 1102 23.4 #DIV/0!
SEM: 0.00 0.18 0.03 0.15 26.17 0.20 0.00 0.18 0.02 0.12 28.30 0.20 0.00 0.18 0.02 0.13 19.75 0.20 #DIV/0!

% CV: 0.00 14.81 4.08 22.90 297.07 15.62 0.00 14.65 3.11 18.75 316.66 15.62 0.00 14.69 3.36 19.90 222.60 15.62 #DIV/0!

Workorder No:
Test Chemical:

00063
Dexamethasone (DXM)

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

DAILY DATA

Target Conc: 15.6 ug/L
Test No:
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (ug/L)

Initial No.= 20 Initial No.= 20
0 07/21/04 100.0 22.3 7.2 7.2 1665 26 100.0 22.4 7.3 7.2 1090 26 100.0 22.4 7.3 7.2 1378 26 68.80
1 07/22/04 20 100.0 21.6 6.9 5.0 1414 25 20 100.0 22.0 7.0 6.5 1335 25 100.0 21.8 7.0 5.8 1375 25
2 07/23/04 20 100.0 20.8 7.0 5.8 1533 25 20 100.0 21.0 7.0 6.0 1441 25 100.0 20.9 7.0 5.9 1487 25
3 07/24/04 20 100.0 20.6 7.1 6.2 1480 25 20 100.0 20.6 7.1 6.1 1415 25 100.0 20.6 7.1 6.2 1448 25
4 07/25/04 20 100.0 21.1 7.1 5.8 1485 25 20 100.0 21.1 7.1 5.8 1425 25 100.0 21.1 7.1 5.8 1455 25
5 07/26/04 20 100.0 20.2 7.2 5.7 1505 24 20 100.0 20.3 7.2 5.6 1445 24 100.0 20.3 7.2 5.7 1475 24
6 07/27/04 20 100.0 20.0 6.9 5.2 1546 25 20 100.0 21.0 7.1 6.4 1383 25 100.0 20.5 7.0 5.8 1465 25
7 07/28/04 20 100.0 20.5 7.1 5.9 1440 25 20 100.0 20.4 7.1 5.8 1180 25 100.0 20.5 7.1 5.9 1310 25
8 07/29/04 20 100.0 20.4 6.9 5.8 1736 25 20 100.0 20.4 7.0 5.9 1497 25 100.0 20.4 7.0 5.9 1617 25 76.90
9 07/30/04 20 100.0 20.1 7.0 5.7 1657 25 20 100.0 20.3 7.0 5.8 1429 25 100.0 20.2 7.0 5.8 1543 25
10 07/31/04 20 100.0 20.0 7.1 6.2 1541 24 20 100.0 20.0 7.1 6.3 1602 24 100.0 20.0 7.1 6.3 1572 24
11 08/01/04 20 100.0 20.1 7.0 5.9 1765 25 20 100.0 20.1 7.0 6.0 1639 25 100.0 20.1 7.0 6.0 1702 25
12 08/02/04 20 100.0 20.3 7.0 5.1 1452 25 20 100.0 20.4 7.0 5.4 1483 25 100.0 20.4 7.0 5.3 1468 25
13 08/03/04 20 100.0 20.0 7.1 5.7 1550 25 20 100.0 20.0 7.1 5.9 1509 25 100.0 20.0 7.1 5.8 1530 25
14 08/04/04 20 100.0 20 100.0 100.0 79.40

Median: 20.4 7.1 5.8 1537 25 20.4 7.1 6.0 1435 25 20.4 7.1 5.8 1471 25
Mode: 20.0 7.1 5.8 #N/A 25 20.4 7.0 5.8 #N/A 25 20.0 7.0 5.8 #N/A 25
Mean: 100.0 20.6 7.0 5.8 1555 24.9 100.0 20.7 7.1 6.1 1420 24.9 100.0 20.6 7.1 5.9 1487 24.9 75.033
SEM: 0.00 0.18 0.03 0.14 29.36 0.13 0.00 0.19 0.02 0.12 38.88 0.13 0.00 0.18 0.02 0.12 27.20 0.13 3.20

% CV: 0.00 15.04 3.83 22.51 278.59 9.51 0.00 15.96 3.35 18.09 386.17 9.51 0.00 15.21 3.40 17.78 263.92 9.51 63.97

DAILY DATA

Target Conc: 62.5 ug/L
Test No:

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

Workorder No:
Test Chemical:

00063
Dexamethasone (DXM)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Flow Tank Light Flow Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity Rate % Temp pH DO Intensity Rate Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Survival (°C) (su) (mg/L) (Lux) (mL/min) (ug/L)

Initial No.= 20 Initial No.= 20
0 07/21/04 100.0 22.2 7.3 7.2 1225 24 100.0 22.4 7.2 7.3 1620 24 100.0 22.3 7.3 7.3 1423 24 253.40
1 07/22/04 20 100.0 22.0 7.0 6.2 1424 24 20 100.0 22.0 7.1 6.4 1364 24 100.0 22.0 7.1 6.3 1394 24
2 07/23/04 20 100.0 21.1 7.1 6.2 1395 24 20 100.0 21.2 7.1 6.4 1313 24 100.0 21.2 7.1 6.3 1354 24
3 07/24/04 20 100.0 20.7 7.1 6.1 1405 25 20 100.0 20.7 7.0 6.0 1365 25 100.0 20.7 7.1 6.1 1385 25
4 07/25/04 20 100.0 21.0 7.0 5.8 1360 25 20 100.0 21.0 7.1 5.7 1275 25 100.0 21.0 7.1 5.8 1318 25
5 07/26/04 20 100.0 20.5 7.2 5.8 1360 25 20 100.0 20.3 7.1 5.9 1330 25 100.0 20.4 7.2 5.9 1345 25
6 07/27/04 20 100.0 20.8 7.1 6.1 1380 23 20 100.0 20.7 7.1 6.2 1353 23 100.0 20.8 7.1 6.2 1367 23
7 07/28/04 20 100.0 20.6 7.0 6.0 1335 23 20 100.0 20.5 7.1 5.8 1480 23 100.0 20.6 7.1 5.9 1408 23
8 07/29/04 20 100.0 20.6 7.0 6.0 1570 23 20 100.0 20.6 7.0 6.2 1390 23 100.0 20.6 7.0 6.1 1480 23 269.40
9 07/30/04 20 100.0 20.4 7.0 6.2 1561 24 20 100.0 20.3 7.0 6.0 1435 24 100.0 20.4 7.0 6.1 1498 24
10 07/31/04 20 100.0 20.1 7.1 6.6 1447 23 20 100.0 20.1 7.1 6.2 1483 23 100.0 20.1 7.1 6.4 1465 23
11 08/01/04 20 100.0 20.3 7.1 5.9 1577 24 20 100.0 20.3 7.1 6.4 1585 24 100.0 20.3 7.1 6.2 1581 24
12 08/02/04 20 100.0 20.7 7.0 5.4 1435 24 20 100.0 20.7 7.0 5.8 1444 24 100.0 20.7 7.0 5.6 1440 24
13 08/03/04 20 100.0 20.1 7.1 5.8 1446 24 20 100.0 20.1 7.2 6.2 1501 24 100.0 20.1 7.2 6.0 1474 24
14 08/04/04 20 100.0 20 100.0 100.0 271.10

Median: 20.7 7.1 6.1 1415 24 20.7 7.1 6.2 1413 24 20.7 7.1 6.1 1415 24
Mode: 20.7 7.0 6.2 1360 24 20.7 7.1 6.2 #N/A 24 20.7 7.1 6.3 #N/A 24
Mean: 100.0 20.8 7.1 6.1 1423 23.9 100.0 20.8 7.1 6.2 1424 23.9 100.0 20.8 7.1 6.1 1424 23.9 264.633
SEM: 0.00 0.17 0.02 0.11 26.05 0.20 0.00 0.18 0.02 0.11 27.14 0.20 0.00 0.17 0.02 0.10 19.06 0.20 5.64

% CV: 0.00 13.75 3.35 17.07 258.35 14.92 0.00 15.01 2.49 16.03 269.07 14.92 0.00 14.35 2.62 15.70 189.02 14.92 60.03

Workorder No:
Test Chemical:

00063
Dexamethasone (DXM)

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

DAILY DATA

Target Conc: 250.0 ug/L
Test No:

Page 6 of 12
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BATT02-00063
Dexamethasone

Daily Average of Larval Survival for Initial Stage 54 Test
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BATT02-00063
Dexamethasone

Daily Average Tank Temperatures for Initial Stage 54 Test
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BATT02-00063
Dexamethasone

Daily Average pH for Initial Stage 54 Test

4

5

6

7

8

9

10

-1 2 5 8 11 14

Study Days

M
ea

n 
pH

 (s
u)

0.0 ug/L
1.0 ug/L
3.9 ug/L
15.6 ug/L
62.5 ug/L
250.0 ug/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

Page 10 of 12

BATT02-00063
Dexamethasone

Daily Average Dissolved Oxygen (DO) for Initial Stage 54 Test
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BATT02-00063
Dexamethasone

Daily Average Light Intensity for Initial Stage 54 Test

700

800

900

1000

1100

1200

1300

1400

1500

1600

1700

1800

1900

2000

2100

2200

0 2 4 6 8 10 12 14

Study Days

M
ea

n 
Li

gh
t I

nt
en

si
ty

 (L
ux

)

0.0 ug/L
1.0 ug/L
3.9 ug/L
15.6 ug/L
62.5 ug/L
250.0 ug/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

Page 12 of 12

BATT02-00063
Dexamethasone

Daily Average Flow Rates for Initial Stage 54 Test
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Dexamethasone 
Metamorphosis Assay: 

Test Termination Data – Stage and Growth 
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1

Stage 51 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

A 241 0.6345 55
242 0.4372 56
243 0.8246 57
244 1.1818 57
245 1.0320 59
246 0.8789 59
247 0.3872 55
248 0.4949 55
249 0.4247 55
250 0.6683 56
251 0.5913 57
252 0.7340 57
253 0.4796 56
254 0.6842 56
255 0.8464 56
256 0.6240 56
257 0.4274 54
258 0.3508 54
259 0.5418 55
260 0.4623 55

Median: 0.608 56
Mode: 55
Mean: 0.635 56.000
SEM: 0.050 0.308
%CV: 28.245 18.394

B 261 0.5348 55
262 0.4307 55
263 0.7651 56
264 0.8937 57
265 0.6471 57
266 1.1414 59
267 1.2312 59
268 0.2937 54
269 0.5053 55
270 0.6609 55
271 0.8102 56
272 1.1995 56
273 0.5877 56
274 1.3127 57
275 0.5183 55
276 0.6087 55
277 0.7946 56
278 0.7314 56
279 0.7710 56
280 0.6525 56

Median: 0.696 56
Mode: 56

Rep Mean: 0.755 56.050
SEM: 0.062 0.285
%CV: 32.073 17.048

Median: 0.650 56
Mode: 56

Total Mean: 0.695 56.025
SEM: 0.041 0.207
%CV: 30.853 17.508

TEST TERMINATION DATA (Initial Stage 51)

Dexamethasone (DXM)
Test No:

Target Conc: 0.0 ug/L

Comments:  

Kinked Tail
Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail

Gross Morphology

Workorder No:
Test Chemical:

00063



WA 3-11 Amphibian Metamorphosis
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FEL

1

Stage 51 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

A 281 0.7308 55
282 0.8105 56
283 0.8958 56
284 0.7970 57
285 0.8099 57
286 0.9883 59
287 0.6809 59
288 0.5652 55
289 0.6081 56
290 0.4530 56
291 0.6022 56
292 0.8423 57
293 1.0082 57
294 1.0591 57
295 0.4002 55
296 0.5069 55
297 0.4376 56
298 0.5529 56
299 0.8240 56
300 0.7868 57

Median: 0.759 56
Mode: 56
Mean: 0.718 56.400
SEM: 0.044 0.255
%CV: 23.164 15.213

B 301 0.4360 54
302 0.7304 55
303 0.7379 55
304 0.8683 56
305 0.9757 56
306 1.0921 57
307 1.2475 57
308 0.4003 54
309 0.5457 55
310 0.4291 55
311 0.6727 55
312 0.6598 56
313 0.7718 56
314 0.8952 56
315 0.3563 54
316 0.5046 55
317 0.7495 56
318 0.7569 56
319 0.7233 56
320 0.9422 57

Median: 0.734 56
Mode: 56

Rep Mean: 0.725 55.550
SEM: 0.053 0.211
%CV: 27.894 12.673

Median: 0.734 56
Mode: 56

Total Mean: 0.721 55.975
SEM: 0.034 0.177
%CV: 25.322 14.978

Workorder No:
Test Chemical:

00063

Kinked Tail

Gross Morphology

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Comments:  

TEST TERMINATION DATA (Initial Stage 51)

Dexamethasone (DXM)
Test No:

Target Conc: 1.0 ug/L
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Stage 51 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

A 321 0.3874 55
322 0.4879 55
323 0.7177 56
324 0.4852 56
325 0.5062 56
326 0.7000 57
327 0.8877 57
328 0.8592 57
329 0.8489 59
330 0.5886 55
331 0.4560 55
332 0.7595 56
333 0.7539 56
334 0.9014 57
335 0.9967 59
336 0.5020 59
337 0.4706 55
338 0.4348 55
339 0.6186 56
340 0.5116 56

Median: 0.604 56
Mode: 56
Mean: 0.644 56.350
SEM: 0.042 0.302
%CV: 23.183 17.964

B 341 0.3409 55
342 0.3761 55
343 0.6255 56
344 0.7703 56
345 0.7482 56
346 0.5810 56
347 0.8061 57
348 0.6554 57
349 0.3230 55
350 0.4265 55
351 0.5242 55
352 0.6154 56
353 0.6809 56
354 0.7819 56
355 0.4984 56
356 0.6133 56
357 0.2939 55
358 0.3792 55
359 0.7655 56
360 0.6680 56

Median: 0.614 56
Mode: 56

Rep Mean: 0.574 55.750
SEM: 0.038 0.143
%CV: 22.224 8.554

Median: 0.614 56
Mode: 56

Total Mean: 0.609 56.050
SEM: 0.028 0.172
%CV: 22.898 14.491

Workorder No:
Test Chemical:

00063

Gross Morphology

Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail
Kinked Tail

Kinked Tail

Comments:  

TEST TERMINATION DATA (Initial Stage 51)

Dexamethasone (DXM)
Test No:

Target Conc: 3.9 ug/L
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1

Stage 51 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

A 361 0.2900 54
362 0.2581 54
363 0.4006 55
364 0.4286 55
365 0.4213 55
366 0.6623 56
367 0.5209 56
368 0.4416 56
369 0.6848 56
370 0.4138 55
371 0.4072 55
372 0.7443 55
373 0.4334 56
374 0.4491 56
375 0.5193 56
376 0.6311 56
377 0.6289 56
378 0.4900 56
379 0.5344 56
380 0.5720 57

Median: 0.470 56
Mode: 56
Mean: 0.497 55.550
SEM: 0.029 0.170
%CV: 18.164 10.186

B 381 0.1618 53
382 0.3274 54
383 0.4082 55
384 0.3537 55
385 0.4051 56
386 0.3459 56
387 0.6041 56
388 0.7521 57
389 0.5966 57
390 0.6034 59
391 0.4187 55
392 0.3728 55
393 0.3402 55
394 0.5629 56
395 0.7919 56
396 0.4301 56
397 0.4116 56
398 0.3859 56
399 0.4835 56
400 0.8655 57

Median: 0.415 56
Mode: 56

Rep Mean: 0.481 55.800
SEM: 0.039 0.277
%CV: 25.430 16.596

Median: 0.438 56
Mode: 56

Total Mean: 0.489 55.675
SEM: 0.024 0.162
%CV: 21.785 13.704

TEST TERMINATION DATA (Initial Stage 51)

Dexamethasone (DXM)
Test No:

Target Conc: 15.6 ug/L

Comments:  

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Workorder No:
Test Chemical:

00063

Gross Morphology
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Stage 51 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

A 401 0.1332 53
402 0.2104 54
403 0.4015 55
404 0.3631 55
405 0.4066 55
406 0.2211 55
407 0.5295 56
408 0.3845 56
409 0.3978 56
410 0.5974 56
411 0.4968 57
412 0.2051 53
413 0.2714 54
414 0.3152 54
415 0.3144 55
416 0.2981 55
417 0.2985 55
418 0.3339 55
419 0.4291 55
420 0.3574 55

Median: 0.346 55
Mode: 55
Mean: 0.348 54.950
SEM: 0.026 0.223
%CV: 19.403 13.472

B 421 0.2327 54
422 0.2882 55
423 0.3682 55
424 0.4179 55
425 0.3918 55
426 0.3308 55
427 0.5117 56
428 0.4280 56
429 0.5030 56
430 0.5843 56
431 0.4589 56
432 0.2679 54
433 0.3516 55
434 0.3418 55
435 0.4369 55
436 0.3433 55
437 0.4692 55
438 0.3708 56
439 0.5139 56
440 0.4430 56

Median: 0.405 55
Mode: 55

Rep Mean: 0.403 55.300
SEM: 0.020 0.147
%CV: 14.282 8.834

Median: 0.370 55
Mode: 55

Total Mean: 0.375 55.125
SEM: 0.017 0.135
%CV: 17.231 11.488

TEST TERMINATION DATA (Initial Stage 51)

Dexamethasone (DXM)
Test No:

Target Conc: 62.5 ug/L

Kinked Tail
Comments:  

Kinked Tail

Workorder No:
Test Chemical:

00063

Gross Morphology
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Stage 51 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

A 461 0.1445 53
462 0.1132 54
463 0.1392 54
464 0.2596 54
465 0.3781 55
466 0.1954 55
467 0.2561 55
468 0.3095 55
469 0.5409 56
470 0.6794 57
471 0.2690 54
472 0.2648 54
473 0.2543 54
474 0.3196 55
475 0.3157 55
476 0.3957 55
477 0.3688 55
478 0.3672 55
479 0.3957 56
480 0.5220 56

Median: 0.313 55
Mode: 55
Mean: 0.324 54.850
SEM: 0.032 0.209
%CV: 24.744 12.602

B 441 0.3068 55
442 0.3443 55
443 0.3078 55
444 0.3371 55
445 0.4531 55
446 0.4724 56
447 0.4877 56
448 0.3601 56
449 0.4229 56
450 0.4479 57
451 0.5491 57
452 0.3103 55
453 0.3804 55
454 0.3594 55
455 0.3253 55
456 0.3229 55
457 0.3873 55
458 0.2663 55
459 0.4988 56
460 0.3526 56

Median: 0.360 55
Mode: 55

Rep Mean: 0.385 55.500
SEM: 0.017 0.154
%CV: 12.466 9.238

Median: 0.348 55
Mode: 55

Total Mean: 0.355 55.175
SEM: 0.018 0.138
%CV: 19.527 11.763

Workorder No:
Test Chemical:

00063

Gross Morphology

Comments:  

TEST TERMINATION DATA (Initial Stage 51)

Dexamethasone (DXM)
Test No:

Target Conc: 250.0 ug/L
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BATT02-00063
Dexamethasone

Stage Distribution for Initial Stage 51 Test
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Stage 54 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

C 001 0.9387 59
002 1.0160 57
003 0.6338 57
004 0.9256 57
005 0.8588 59
006 0.8817 58
007 0.8474 58
008 0.7115 56
009 0.7598 57
010 0.8288 57
011 1.1213 59
012 0.6569 56
013 0.9870 57
014 0.5401 56
015 0.6922 57
016 0.6321 56
017 0.5460 56
018 0.7752 57
019 0.7312 57
020 0.7067 57

Median: 0.768 57
Mode: 57
Mean: 0.790 57.150
SEM: 0.035 0.221
%CV: 17.783 13.070

D 021 0.9922 57
022 0.8488 57
023 1.1364 57
024 0.9616 59
025 1.0241 59
026 0.7724 56
027 0.7901 58
028 0.9535 59
029 0.6869 56
030 0.9997 57
031 0.6216 56
032 0.6998 56
033 0.6946 58
034 0.8543 58
035 0.4586 55
036 0.7390 57
037 0.7464 57
038 0.5662 56
039 0.6060 57
040 0.6727 56

Median: 0.759 57
Mode: 57

Rep Mean: 0.791 57.050
SEM: 0.039 0.256
%CV: 19.843 15.172

Median: 0.766 57
Mode: 57

Total Mean: 0.790 57.100
SEM: 0.026 0.167
%CV: 18.599 13.992

Workorder No:
Test Chemical:

00063

Gross Morphology

Kinked Tail

Comments:  

TEST TERMINATION DATA (Initial Stage 54)

Dexamethasone (DXM)
Test No:

Target Conc: 0.0 ug/L
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Stage 54 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

C 041 0.7227 57
042 0.8346 57
043 1.0395 59
044 0.9156 58
045 0.9043 57
046 0.7349 56
047 1.0993 57
048 0.7773 56
049 0.6506 57
050 0.8295 56
051 0.7932 57
052 0.5806 55
053 0.6636 56
054 0.6012 55
055 0.9762 57
056 0.7314 56
057 0.6632 57
058 0.8247 56
059 0.8912 57
060 0.8304 58

Median: 0.809 57
Mode: 57
Mean: 0.803 56.700
SEM: 0.031 0.219
%CV: 15.712 12.998

D 061 0.8210 57
062 0.8967 59
063 1.0359 57
064 0.9770 58
065 0.6759 57
066 0.4560 56
067 0.7709 57
068 0.6527 56
069 0.7276 57
070 0.9684 59
071 0.5920 55
072 0.6511 57
073 0.7987 56
074 1.1201 58
075 0.5895 60
076 0.5700 60
077 0.6782 56
078 0.8006 58
079 0.7638 59
080 0.6715 57

Median: 0.746 57
Mode: 57

Rep Mean: 0.761 57.450
SEM: 0.038 0.312
%CV: 19.573 18.399

Median: 0.774 57
Mode: 57

Total Mean: 0.782 57.075
SEM: 0.025 0.197
%CV: 17.634 16.524

TEST TERMINATION DATA (Initial Stage 54)

Dexamethasone (DXM)
Test No:

Target Conc: 1.0 ug/L

Kinked Tail
Kinked Tail
Comments:  

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail

Gross Morphology

Workorder No:
Test Chemical:

00063
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Stage 54 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

C 081 0.5767 58
082 0.5089 56
083 0.6938 59
084 0.6542 57
085 0.8750 57
086 0.7930 57
087 0.6069 56
088 0.5573 57
089 0.5536 60
090 0.5389 56
091 0.6708 59
092 0.7782 59
093 0.7233 58
094 0.7100 59
095 0.4554 60
096 0.6824 59
097 0.6044 57
098 0.6935 58
099 0.6870 59
100 0.6404 59

Median: 0.663 58
Mode: 59
Mean: 0.650 58.000
SEM: 0.023 0.290
%CV: 12.742 17.041

D 101 0.6146 56
102 0.8548 57
103 0.6378 58
104 1.0636 57
105 0.8560 57
106 0.7446 59
107 0.8027 57
108 0.5735 55
109 0.6577 56
110 0.6674 56
111 0.6374 57
112 0.7156 56
113 0.6029 55
114 0.7933 58
115 0.8372 57
116 0.8516 56
117 0.6960 56
118 0.6705 58
119 0.9674 59
120 0.5834 60

Median: 0.706 57
Mode: 56

Rep Mean: 0.741 57.000
SEM: 0.030 0.299
%CV: 15.510 17.718

Median: 0.677 57
Mode: 57

Total Mean: 0.696 57.500
SEM: 0.020 0.221
%CV: 15.148 18.409

TEST TERMINATION DATA (Initial Stage 54)

Dexamethasone (DXM)
Test No:

Target Conc: 3.9 ug/L

Comments:  

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Gross Morphology

Workorder No:
Test Chemical:

00063
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Stage 54 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

C 121 0.6325 57
122 0.7188 57
123 0.6653 57
124 0.6255 56
125 0.4578 56
126 0.7216 57
127 0.6626 57
128 0.6683 57
129 0.5287 57
130 0.5890 57
131 0.7347 57
132 0.5388 56
133 0.7469 57
134 0.7728 57
135 0.6735 57
136 0.6274 57
137 0.6948 57
138 0.7168 57
139 0.7361 56
140 0.6789 57

Median: 0.671 57
Mode: 57
Mean: 0.660 56.800
SEM: 0.018 0.092
%CV: 9.981 5.445

D 141 0.6184 57
142 0.6131 56
143 0.8082 57
144 0.7194 56
145 0.7871 57
146 0.3523 55
147 0.3375 55
148 0.4587 56
149 0.5905 57
150 0.4173 55
151 0.5495 56
152 0.6665 57
153 0.4812 58
154 0.4931 56
155 0.7580 57
156 0.6091 59
157 0.6374 56
158 0.6930 56
159 0.5464 57
160 0.6119 57

Median: 0.611 57
Mode: 57

Rep Mean: 0.587 56.500
SEM: 0.030 0.224
%CV: 17.563 13.304

Median: 0.635 57
Mode: 57

Total Mean: 0.623 56.650
SEM: 0.018 0.122
%CV: 14.639 10.225

Workorder No:
Test Chemical:

00063

Kinked Tail

Gross Morphology

Kinked Tail

Kinked Tail

Kinked Tail

Comments:  

TEST TERMINATION DATA (Initial Stage 54)

Dexamethasone (DXM)
Test No:

Target Conc: 15.6 ug/L



WA 3-11 Amphibian Metamorphosis
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1

Stage 54 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

C 161 0.5605 55
162 0.6204 55
163 0.6202 56
164 0.6443 57
165 0.5438 56
166 0.6204 56
167 0.7136 57
168 0.5482 57
169 0.4989 56
170 0.4581 56
171 0.5099 56
172 0.6076 57
173 0.6027 56
174 0.4651 56
175 0.6032 56
176 0.5111 56
177 0.5472 56
178 0.5647 56
179 0.4299 56
180 0.6148 56

Median: 0.563 56
Mode: 56
Mean: 0.564 56.100
SEM: 0.016 0.124
%CV: 9.451 7.377

D 181 0.4361 55
182 0.6600 56
183 0.4875 56
184 0.5088 57
185 0.5555 57
186 0.4962 55
187 0.6783 56
188 0.5742 57
189 0.6726 57
190 0.4614 55
191 0.4842 56
192 0.4988 56
193 0.5695 57
194 0.5736 57
195 0.4363 55
196 0.5863 56
197 0.5435 56
198 0.6121 56
199 0.6406 56
200 0.7964 57

Median: 0.563 56
Mode: 56

Rep Mean: 0.564 56.150
SEM: 0.021 0.167
%CV: 12.405 9.944

Median: 0.563 56
Mode: 56

Total Mean: 0.564 56.125
SEM: 0.013 0.102
%CV: 10.884 8.649

Workorder No:
Test Chemical:

00063

Gross Morphology

Comments:  

TEST TERMINATION DATA (Initial Stage 54)

Dexamethasone (DXM)
Test No:

Target Conc: 62.5 ug/L
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1

Stage 54 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

C 201 0.3918 55
202 0.4774 56
203 0.5881 56
204 0.5378 57
205 0.7257 57
206 0.4067 55
207 0.7000 56
208 0.4751 56
209 0.5120 56
210 0.4591 56
211 0.5272 55
212 0.4373 56
213 0.4648 56
214 0.5084 56
215 0.5357 57
216 0.4480 56
217 0.5568 56
218 0.5377 56
219 0.6110 56
220 0.5657 57

Median: 0.520 56
Mode: 56
Mean: 0.523 56.050
SEM: 0.019 0.135
%CV: 12.029 8.078

D 221 0.3932 55
222 0.3857 56
223 0.5285 56
224 0.4995 56
225 0.6194 57
226 0.5188 57
227 0.5270 57
228 0.4068 55
229 0.6360 56
230 0.5149 56
231 0.5843 56
232 0.5651 56
233 0.5347 56
234 0.4951 57
235 0.4154 55
236 0.6005 56
237 0.4085 56
238 0.4851 56
239 0.4490 56
240 0.4993 56

Median: 0.507 56
Mode: 56

Rep Mean: 0.503 56.050
SEM: 0.017 0.135
%CV: 10.668 8.078

Median: 0.513 56
Mode: 56

Total Mean: 0.513 56.050
SEM: 0.013 0.094
%CV: 11.323 7.974

TEST TERMINATION DATA (Initial Stage 54)

Dexamethasone (DXM)
Test No:

Target Conc: 250.0 ug/L

Comments:  

Workorder No:
Test Chemical:

00063

Gross Morphology
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Dexamethasone 
Metamorphosis Assay: 

Statistical Data – Stage and Growth 



One Way Analysis of Variance

Data source: BATT02-00063_DXM_Stage 51_Stage

Normality Test: Failed (P = <0.001)

Test execution ended by user request, ANOVA on Ranks begun

Kruskal-Wallis One Way Analysis of Variance on Ranks

Group N Missing  Median 25% 75%
0.0ug/L 40 0 56 55 57
1.0ug/L 40 0 56 55 57
3.9ug/L 40 0 56 55 56
15.6ug/L 40 0 56 55 56
62.5ug/L 40 0 55 55 56
250.0ug/L 40 0 55 55 56

H = 29.726 with 5 degrees of freedom.  (P = <0.001)

The differences in the median values among the treatment groups are greater than
would be expected by chance; there is a statistically significant difference  (P = <0.001)

To isolate the group or groups that differ from the others use a multiple comparison procedure.

Multiple Comparisons versus Control Group (Dunn's Method) :

Comparison Diff of Ranks Q P<0.05
62.5ug/L vs 0.0ug/L 49.225 3.171 Yes LOEC
250.0ug/L vs 0.0ug/L 48.15 3.102 Yes
15.6ug/L vs 0.0ug/L 12.063 0.777 No NOEC
3.9ug/L vs 0.0ug/L 4.938 0.318 Do Not Test
1.0ug/L vs 0.0ug/L 3.4 0.219 Do Not Test

Note: The multiple comparisons on ranks do not include an adjustment for ties.



One Way Analysis of Variance

Data source: BATT02-00063_DXM_Stage 51_Growth

Normality Test: Passed (P = 0.113)

Equal Variance Test: Failed (P = <0.001)

Test execution ended by user request, ANOVA on Ranks begun

Kruskal-Wallis One Way Analysis of Variance on Ranks

Group N Missing  Median 25% 75%
0.0ug/L 40 0 0.65 0.5 0.817
1.0ug/L 40 0 0.734 0.549 0.855
3.9ug/L 40 0 0.614 0.478 0.757
15.6ug/L 40 0 0.438 0.403 0.6
62.5ug/L 40 0 0.37 0.306 0.44
250.0ug/L 40 0 0.348 0.288 0.409

H = 106.452 with 5 degrees of freedom.  (P = <0.001)

The differences in the median values among the treatment groups are greater than
would be expected by chance; there is a statistically significant difference  (P = <0.001)

To isolate the group or groups that differ from the others use a multiple comparison procedure.

Multiple Comparisons versus Control Group (Dunn's Method) :

Comparison Diff of Ranks Q P<0.05
250.0ug/L vs 0.0ug/L 106.825 6.881 Yes
62.5ug/L vs 0.0ug/L 97.862 6.304 Yes
15.6ug/L vs 0.0ug/L 54.15 3.488 Yes LOEC
3.9ug/L vs 0.0ug/L 15.387 0.991 No NOEC
1.0ug/L vs 0.0ug/L 11.875 0.765 Do Not Test

Note: The multiple comparisons on ranks do not include an adjustment for ties.



One Way Analysis of Variance

Data source: BATT02-00063_DXM_Stage 54_Stage

Normality Test: Failed (P = <0.001)

Test execution ended by user request, ANOVA on Ranks begun

Kruskal-Wallis One Way Analysis of Variance on Ranks

Group N Missing  Median 25% 75%
0.0ug/L 40 0 57 56 58
1.0ug/L 40 0 57 56 58
3.9ug/L 40 0 57 56 59
15.6ug/L 40 0 57 56 57
62.5ug/L 40 0 56 56 57
250.0ug/L 40 0 56 56 56

H = 53.228 with 5 degrees of freedom.  (P = <0.001)

The differences in the median values among the treatment groups are greater than
would be expected by chance; there is a statistically significant difference  (P = <0.001)

To isolate the group or groups that differ from the others use a multiple comparison procedure.

Multiple Comparisons versus Control Group (Dunn's Method) :

Comparison Diff of Ranks Q P<0.05
250.0ug/L vs 0.0ug/L 68.262 4.397 Yes
62.5ug/L vs 0.0ug/L 61.625 3.97 Yes LOEC
15.6ug/L vs 0.0ug/L 21.212 1.366 No NOEC
3.9ug/L vs 0.0ug/L 13.638 0.878 Do Not Test
1.0ug/L vs 0.0ug/L 4.362 0.281 Do Not Test

Note: The multiple comparisons on ranks do not include an adjustment for ties.



One Way Analysis of Variance

Data source: BATT02-00063_DXM_Stage 54_Growth

Normality Test: Passed (P = 0.087)

Equal Variance Test: Failed (P = <0.001)

Test execution ended by user request, ANOVA on Ranks begun

Kruskal-Wallis One Way Analysis of Variance on Ranks

Group N Missing  Median 25% 75%
0.0ug/L 40 0 0.766 0.68 0.932
1.0ug/L 40 0 0.774 0.663 0.894
3.9ug/L 40 0 0.677 0.606 0.786
15.6ug/L 40 0 0.635 0.548 0.718
62.5ug/L 40 0 0.563 0.499 0.617
250.0ug/L 40 0 0.513 0.454 0.561

H = 106.963 with 5 degrees of freedom.  (P = <0.001)

The differences in the median values among the treatment groups are greater than
would be expected by chance; there is a statistically significant difference  (P = <0.001)

To isolate the group or groups that differ from the others use a multiple comparison procedure.

Multiple Comparisons versus Control Group (Dunn's Method) :

Comparison Diff of Ranks Q P<0.05
250.0ug/L vs 0.0ug/L 123.125 7.931 Yes
62.5ug/L vs 0.0ug/L 97.7 6.293 Yes
15.6ug/L vs 0.0ug/L 60.888 3.922 Yes LOEC
3.9ug/L vs 0.0ug/L 32.063 2.065 No NOEC
1.0ug/L vs 0.0ug/L 1.375 0.0886 Do Not Test

Note: The multiple comparisons on ranks do not include an adjustment for ties.



Dexamethasone 
Test Chemical Analytical Data from Battelle: 

Purity / Stability Report 







EDSP Study Number: EDSP.311-01                                                                                                          Page 3 of 24                                

3.0   EXECUTIVE SUMMARY 
 

Chemistry Report for WA 3-11 
Dexamethasone in Well Water 

 
Parameter Chemical 
Compound Name Dexamethasone 
CAS # 50-02-2 
Central File No. 2207-1b 
Initial Receipt Date 05/11/2004 
Expiration Date 05/11/2008 
Manufacturer Biomol 
Lot Number P4311 
Battelle Study # WA 3-11 
Method EDSP.H4-006 

 
Executive Summary  
Work Assignment (WA) 3-11 of the Environmental Protection Agency’s Endocrine Disruptor 
Screening Program (EDSP) describes a reproductive and developmental study on frogs raised 
in water spiked with one of six study chemicals.  The Chemical Repository (Repository) has the 
responsibility for carrying out the purity, stability, and in-life concentration determinations of the 
selected study chemicals for EDSP studies. 
 
The chemical of interest for this portion of the study is Dexamethasone. The chemical purity of 
Dexamethasone, as determined by the manufacturer, was 99%.  The analytical method 
developed in-house for the Dexamethasone stability study and in-life samples utilized High 
Performance Liquid Chromatography (HPLC) with UV/Vis detection.  The Battelle-Sequim purity 
result by HPLC was 99.54%. 
 
The stability of the water dosed with Dexamethasone was analyzed at 2 concentrations, one 
representing the stock feed water (9.9 mg/L) the other representing one of the amphibian 
exposure concentrations (15.84 ug/L).  These concentrations were to be tested over 21 days.  
Due to rapid degradation, the study was terminated after 20 days.  Based on the target of less 
than 10% degradation over the study period, the Dexamethasone in the stock feed water was 
demonstrated to remain greater than or equal to 90% of the target concentration for up to an 
estimated 7 days.  The Dexamethasone in the diluted water was less than the 90% target prior 
to the 1st sampling at 3 days.    
 
Notes:  
 The Dexamethasone appears to be unstable in a diluted form, particularly at the lower 
concentrations.  Several theories exist, a likely candidate is that the concentrations evaluated 
are quite low and are very close to the sensitivity limits of the detection method.  Some of what 
appears to be degradation may simply be the result of “noise” resulting in significant quantitation 
variability at the low end of the calibration curve.  There are other potential sources of the 
apparent instability, such as the compound adsorbing to the walls of the container and/or 
changing forms in solution.  A decision was made with the In’Life Study Director to proceed with 
the exposure study with the recommendation that the in-life samples be collected and shipped 
immediately via overnight courier to the Repository lab.  Analysis will be carried out within 24 
hours of sample receipt.   

EDSP Work Assignment 3-11-01-01, Dexamethasone 
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5.0   INTRODUCTION 
 
The goal of the Battelle-Sequim, Marine Sciences Laboratory (MSL) Repository for the 
Endocrine Disruptor Screening Program is to provide the participating laboratory with requested 
chemicals of documented quality at required concentrations and in a matrix appropriate for 
different toxicological tests.  The EDSP Chemical Repository supplies the manufacturer’s 
information regarding purity and stability, the material safety data sheet (MSDS) chemical 
information, and independent analysis of purity and stability in a matrix specified by the Study 
Protocol: Purity and Stability of Test Substances for Work Assignment 3-11 [EDSP Study 
Number: EDSP.311-01], made in collaboration with the requesting Principal Investigator.  
Under Work Assignment (WA) 3-11, Fort Environmental Laboratories requested purity and 
stability testing of Dexamethasone (figure 1). 
 

6.0   GENERAL METHODS 
 

Methods of standard operation of the Repository are currently addressed in MSL SOPs 
numbered R-001 through R-017.  These procedures address chemical procurement including 
procurement of controlled substances, when applicable, which have unique permitting, ordering, 
handling, inventory, and storage requirements; chemical receipt and chain of custody, chemical 
log-in and labeling, inventory, chemical storage; stock solution preparation, documentation and 
archiving; test solution preparation, documentation and shipping; chemical disposal, and 
repository maintenance over time.  The quality assurance (QA) requirements for procurement of 
chemicals for use in the Repository are addressed in Version 2 of the Quality Assurance Project 
Plan for EDSP Chemical Repository (currently in circulation for approval signatures).   
  
6.1   CHEMICAL PROCUREMENT 
 
As requested (Figure 1) by Doug Fort, the Principal Investigator for the Study, Dexamethasone, 
(CAS No. 50-02-2), was purchased for purity and stability analysis and used as the test 
chemical, in a one generational study on frogs.   The Dexamethasone was purchased from 
BioMol, Inc. and the first shipment of lot number P4311 was received on 5/11/04 with a 
expiration date of 5/11/08 (Table 1).  The chemical was logged in to the Chemical Management 
System (CMS) and given a CMS barcode and unique log-in (central file) number (CF-2207-1b) 
as per the QA Project Plan (QAPP) for the EDSP Chemical Repository. The chemical was 
stored in the Repository in a clean, dry location at room temperature, away from direct sunlight.     
 

Table 1. Chemical Procurement Information 
Parameter Chemical 
Compound Name Dexamethasone 
CAS # 50-02-2 
Central File No. 2207-1b 
Initial Receipt Date 05/11/2004 
Expiration Date 05/11/2008  
Manufacturer BioMol 
Lot Number P4311 
Battelle Study # WA 3-11 
Method EDSP.H4-006 

EDSP Work Assignment 3-11-01-01, Dexamethasone 
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EDSP Chemical Request Form 
For EPA WA:  3-11 
 
Study Director: 
 Name:  Douglas J. Fort, Ph.D. 
 Affiliation:  Fort Environmental Laboratories 
 Location:  Stillwater, Oklahoma 74074 
 Telephone number:  405-624-6771 
 
Bioassay Information: 
 
Proposed Bioassay:  Frog Metamorphosis Assay Demonstration 
 
Test Chemical:  Dexamethasone 
 
Carrier(s):  NA 
 
Concentrations/Dilution Series:  1.0, 3.9, 15.6, 62.5, 250.0 µg/L 

 
*Consider if analysis method detection limit which may be determined in  
Purity analysis is above or below desired test concentrations? 

 
In vitro or in vivo tests?  In vivo 
 
Organism to be tested:  Xenopus laevis (South African Clawed Frog) 
 
Method of test solution administration:  Flow-through exposure/diluter system 
 
Planned/proposed test duration:  14 and 21 days for assay 
 
Estimated neat chemical required:  5 g 
 
Chemical Information:  
 
Chemical Name:  Dexamethasone 
 
CAS:  50-02-2 
 
Any known purity information: may refer to attached documentation 
 
Any known stability information: Contact Dr. Joe Tietge, EPA, Duluth, MN 
 
Desired purity (%) for test?  ≥98% 
 
Is there a known calibration standard available? 
     Name: 
     CAS: 
     Manufacturer: 

 
Figure 1. EDSP Chemical Request Form for Dexamethasone 

EDSP Work Assignment 3-11-01-01, Dexamethasone 
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6.2   CHEMICAL PURITY 
 
Chemical purity was verified by high performance liquid chromatographic analysis to determine 
areas under peaks other than the principal peak and compared to the manufacturer’s certificate 
of analysis/purity (Appendix A).  No statistical analyses were performed for the verification of 
chemical purity.  Purity verification was conducted by making a solution of Dexamethasone in 
50:50 acetonitrile:water of about 0.5 µg/mL.  This matrix was then run on an HPLC with a 
UV/Vis detector.  An acetonitrile:water blank was also analyzed on the system.  The purity was 
determined by first identifying the peaks in the Dexamethasone chromatogram that were the 
same as the peaks in the analysis of the blank.  The areas associated with these common 
peaks were then eliminated by inhibiting integration and the remaining peaks were reported as a 
percentage of the total peak area.  The percentage associated with the largest peak 
represented the purity of Dexamethasone.  The HPLC was set up with an autosampler and a 
250X4.6 mm reversed-phase HPLC column.  The HPLC system was run isocratically, with a 
50% acetonitrile/50% water eluent, the detector was set to a wavelength of 240 nm.  One 
replicate was analyzed. 
 
6.3   STABILITY TESTING PLAN DESIGN AND DETAIL 
 
A general study plan for stability testing based on the WA 3-11 Chemical Request from Doug 
Forte (Figure 1) was developed as the EDSP Stability Analysis and Purity Testing Plan and is 
presented in Appendix C.  A stock solution and one diluter solution were prepared to arrive at 
the chemical concentrations requested for stability analysis (Table 2).  All samples were 
analyzed in triplicate for calculation of a mean concentration and relative standard deviation 
(RSD). 
 Dexamethasone stock matrices were prepared on 5/20/04 and 5/21/04 for testing as 
described in Table 2.  Briefly, for the 9.9 mg/L Dexamethasone 0.0099 g was weighed into a 1 
liter amber bottle and 1.0 L of well water was added using a 1 liter class A graduated cylinder.   
For the 15.84 ug/L 1.6 mL of the above 9.9 mg/L stock was measured into another 1 L amber 
bottle and diluted to 1 Liter with well water.  All measurements were done with Class A 
graduated cylinders.   The solution was agitated to insure uniformity.  Solutions were stored on 
the counter at room temperature for the duration of the test. 

 
Table 2. Stock Matrix Composition for Stability Testing 

 
Study, 

Duration 
Test Chemical Target Conc. Sample ID Nominal Conc. Stock Matrix 

10 mg/L Stock 9.9 mg/L .0099 g in 1 L Water WA 3-11, 
21 days Dexamethasone 15.6 ug/L Diluter 15.84 ug/L 1.6 ml of 9.9 mg/L in 1 L water 

 
6.4  ANALYTICAL CHEMISTRY FOR STABILITY TESTING 
 
Chemical stability was evaluated under storage conditions and matrix specifications as 
requested by the participating laboratory.  At initiation and at each time period throughout the 
duration of the test, the chemical concentration was determined by chromatographic analysis.  
Triplicate aliquots were tested.  The frequency of determinations and the duration of testing 
were determined by the requesting principal investigator and the chemists based on a priori 
knowledge about chemical stability. 
 Dexamethasone stock solution was sampled by taking 0.025 mL of the stock using a 
positive displacement pipette and diluting it to 1 mL with 0.975 mL of mobile phase, using a 1 

EDSP Work Assignment 3-11-01-01, Dexamethasone 



EDSP Study Number: EDSP.311-01                                                                                                          Page 8 of 24                                

mL syringe into a 1.8 mL vial.   A transfer pipette was used to mix this solution and transfer it to 
an autosampler vial compatible with the HPLC autosampler. 
 Dexamethasone diluter solution was sampled by taking 0.5 mL of the diluter sample using a 
syringe and diluting it to 1 mL with 0.5 mL of Acetonitrile, using a 1 mL syringe into a 1.8 mL 
vial.   A transfer pipette was used to mix this solution and transfer it to an autosampler vial 
compatible with the HPLC autosampler.  Water blanks were prepared the same way.  Spike 
solution, prepared similarly to the stability solutions, but stored at 4 deg. C. was used as a 
QA/QC sample, this sample was prepared for analysis in the same way as the stability 
solutions.  This solution was then analyzed on the HPLC/UV/Vis for quantification.  Initial 
calibration verification and continuing calibration verification (ICV/CCV) samples were analyzed 
to demonstrate on-going calibration accuracy. 
 

Table 3. HPLC Conditions 
Detector UV/Vis, Wavelength, 240 nm 

Flow Rate 1 ml/minute 
Injection Volume 450 ul 

Eluent; flow pattern 50% Acetonitrile:50% water, Isocratic 
Column Reverse Phase, Phenominex Synergi 4u 

Hydro RP 80A 
 
 

7.0   RESULTS 
 

7.1 CHEMICAL PURITY 
 
Battelle-Sequim conducted an HPLC-UV/Vis purity scan on Dexamethasone.  The 
chromatogram, after blank correction, showed only one large peak that had the appropriate 
retention time for Dexamethasone with several smaller peaks. The area of the Dexamethasone 
peak was 99.54% of the total area of all peaks in the chromatogram. Chemical purity of 
Dexamethasone determined by the manufacturer via TLC was 99% (Appendix A).  
 
7.2   ANALYTICAL CHEMISTRY FOR STABILITY TESTING 
Chemical stability testing was initiated on 05/21/04.  Chemical concentrations were determined 
6 times over a period of 20 days.  Concentrations measured in the stock Stability test ranged 
from 102% to 74% of the target concentration.  Concentrations measured in the diluter Stability 
test ranged from 94% to 60% of the target concentration.  The analytical and quality control 
(QC) results are presented in Appendix C.  5 point calibration curves all met the R2 criteria of 
0.995, see table 4. Blanks and matrix spikes were analyzed with every batch for QC purposes.  
All but one blank were less than 3 times the detection limit of Dexamethasone of 1.36 ug/L for 
diluter samples and 54.53 ug/L stock and spike solutions.  ICV/CCV results ranged from 93% to 
111%.  Some of the QC data were outside acceptance criteria, one blank was elevated, data 
was not blank corrected.  Several matrix spikes were outside acceptance criteria of +/- 15%.  
This may indicate that Dexamethasone is unstable when stored at 4 deg. C. in well water, 
similar to room temperature instability.  The MDL was determined to be 1.36 ug/L.   

EDSP Work Assignment 3-11-01-01, Dexamethasone 
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Table 4. Calibration Acceptance 

Calibration Date   R2 Value (≥ .995)   Curve Fit 
5/18/04 0.999898 Linear 
5/21/04 0.999935 Linear 
5/25/04 0.999982 Linear 
5/28/04 0.999919 Linear 
6/1/04 0.999921 Linear 
6/4/04 0.999944 Linear 

6/10/04 0.999970 Linear 
 

8.0   CONCLUSIONS 
 

Stability of the stock solution of Dexamethasone remained within 90% of the day zero 
concentration on day seven of the study.  Though the diluted concentration dropped to 80% of 
the nominal day zero value by day three, it was decided to proceed with the in-life portion of the 
study with the caveat that a new stock solution would be prepared every 5 days over the 
duration of the in-life studies, and samples would be collected immediately and shipped via 
overnight courier to the lab in Sequim for analysis.  All analyses will be carried out within 24 
hours of sample receipt. 

 
 

EDSP Work Assignment 3-11-01-01, Dexamethasone 
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APPENDIX A 
 

MANUFACTURER’S CERTIFICATE OF ANALYSIS/PURITY 
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APPENDIX B 
 

PURITY AND STABILITY TESTING PROTOCOL 
 
 

 
•  

 

Study Protocol: 
Purity and Stability of Test Substances for Work Assignment 3-11 

EDSP Study Number: EDSP.311-01 
 
Study Objective: 
 
To verify the purity of 6 test substances (listed in Table 1), the solubility, (at the concentrations 
specified in Table 2),  and to determine the stability of same dissolved in well water over a 21 day 
period.  This study is in support of EPA contract number 68-W-01-023, MSL Work Assignment 
Number 3-11, Task 3, Amphibian Metamorphosis Assay Demonstration Study. 
 
Address of Testing Facility and Sponsor’s Representative:  
 
Battelle – Marine Science Laboratory 
1529 West Sequim Bay Road 
Sequim, Washington  

 
TABLE 1 

Test Substance Abbreviations: 
 

Chemical Abbreviation 
6-n-Propyl-2-thiouracil PTU 
L-Thyroxine T4 
Phenobarbital ΦBarb 
Pregnenolone-16-Alpha-carbonitrile P16αc 
Dexamethosone DxM 
Methimazole Mtmz 

  
TABLE 2 

Test Substance Specifications: 

Chemical 
Name 

 
PTU 

 
T4 

 
ΦBarb 

 
P16αc 

 
DxM 

 
Mtmz 

Manufacturer Sigma Sigma TBA TBA TBA Sigma 
CAS # 51-52-5 51-48-9 50-06-6 1434-54-4 50-02-2 60-56-0 
Lot # 0630144 092K1061 TBA TBA TBA 073K3519 
Purity req. ≥ 97% ≥ 97% ≥ 97% ≥ 97% ≥ 97% ≥ 97% 
Mfg. Purity Claim 100% 99.4% TBA TBA TBA 99.9% 
Solubility 
Requirement ≥ 770 mg/L ≥ 4.44 

mg/L TBA TBA TBA 2750 mg/L 

Concentration 
Stock Solution 700 mg/L 4.04 mg/L TBA TBA TBA 2500 mg/L 

Duration Stability 
Study 21 days 21 days 21 days 21 days 21 days 21 days 

Concentrations 
For Stability Study 

1.5 mg/L and 
700 mg/L 

1.0 µg/L & 
4.04 mg/L  TBA TBA TBA 2500 mg/L 

& 25 mg/L 

In-life Exposure 
Concentrations 

0, 2.5, 10, 
20 mg/L 

0, 0.5, 
1.0, 2.0, 
4.0 µg/L 

TBA TBA TBA 
6.25, 12.5, 

25, 50, 
100 mg/L 

Carrier Well Water Well Water Well Water Well Water Well Water Well Water 
Analytical Method SOP MSL-O- TBA TBA TBA TBA TBA 

EDSP Work Assignment 3-11-01-01, Dexamethasone 
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TABLE 3 
Reference Substance Specifications: 

 
 

Proposed experimental start and termination dates: 
 
Start Date – November 1, 2003 
Termination Date – June 22, 2004 
 
Experimental Design: 
 

 Solubility of the substances will be determined as per SOP EDSP.C-0XX-01 (EDSP 
Chemical Characterization-TBA) 

 SOP EDSP.C-0XX-01.

 MSL-X-XXX-XX 
(GC/MS)-TBA, MSL-X-XXX-XX (ICP/MS)-TBA. 

in the diluent (well water) at a concentration approximately 
10% above the stock solution concentration (see Table 2).   

 If the solubility of the test substance is low, tests will be carried out at about 10% less than 
the solubility limit as specified by   Note: exposure concentrations 
won’t change, so stability of an exposure solution will be carried out at the target 
concentration. 

 Substance purity will be verified using HPLC, GC/MS or IC/ICP/MS as appropriate, and 
should be 98% or greater and be within ±2% of the value provided on the Certificate of 
Analysis by the manufacturer 

 Stock solution – made up to concentrations delineated in Table 2 (approximate levels) in 
well water (obtained from MSL). 

 Stability test solutions – Stability testing will be carried out on stock solutions and at a 
second level near or within the in-life exposure dose range.  Nominal concentrations to be 
tested are delineated in Table 2 in well water (obtained from MSL). 

 Storage and Labeling Requirements of Test Solution – stored in the dark (i.e., same 
storage conditions of solutions employed in the in-life studies of WA 3-11) at room 
temperature (20-25˚C).  Minimally, containers will be labeled with the name of the test 
substance, the date of preparation, the solution concentration, and the study number. 

 Test Schedule – Samples will be analyzed the day of collection from the test solution 
 Replicates – 3 per sample tested at each analysis time point 
 Sampling Timing – Sampling will be carried out on the first day and then as appropriate for 

statistical analysis for duration of the 21 day study 
 For details of the analytical methods see the appropriate SOP associated with the analytical 

method employed for the specific substance: MSL-O-018-00 (HPLC),

 
Statistical Analysis:   
 
Log linear degradation curves will be fit to the stability data to describe the trend of the chemical 
concentration over time.  Lack of fit and residual plots will be evaluated to determine the form of 

Chemical 
Name PTU T4 ΦBarb P16αc DxM Mtmz 

Manufacturer TCI America Fluka TBA TBA TBA Aldrich 
CAS # 51-52-5 51-48-9 TBA TBA TBA 60-56-0 
Lot # 0630144 411874/1 TBA TBA TBA 06109DP 
Purity req. ≥ 98% ≥ 98% ≥ 98% ≥ 98% ≥ 98% ≥ 98% 
Mfg. Purity 
claim > 99% 99.6% TBA TBA TBA 99.7% 

EDSP Work Assignment 3-11-01-01, Dexamethasone 
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the regression.  Power calculations based on the observed variability will be used to determine the 
sensitivity of the test to detect degraded concentrations. 
 
 
Regulatory requirements:   
 
This study will be conducted in compliance with EPA FIFRA Good Laboratory Practices (40CFR, 
Part 160).  
 
 
Records to be maintained: 
 
All records and the final report generated as a result of this study will be transported to and 
maintained in the EDSP Data Coordination Center for archival purposes at the following address: 
 
EDSP Data Coordination Center 
Battelle Columbus Operations (PNL) 
505 King Ave 
Columbus, OH 43201   
 
 
Sponsor Representative____________________________  __________________ 
     Michael Blanton  Date 
 
 
 
 
Study Director____________________________  ___________________ 
   Michael Cobb    Date 

EDSP Work Assignment 3-11-01-01, Dexamethasone 



EDSP Study Number: EDSP.311-01                                                                                                          Page 14 of 24                              

PROTOCOL AMENDMENT 
STUDY NUMBER: EDSP.311-01 
AMENDMENT NUMBER: A-1 
DATE: FEBRUARY 4, 2004 
Page 1 of 2 

 
ENDOCRINE DISRUPTOR SCREENING PROGRAM AMENDMENT REPORT 

              
STUDY NUMBER:  EDSP.311-01  DATE:  February 4, 2004 
AMENDMENT NUMBER: A-1  WAL/STUDY DIRECTOR:   
NOTEBOOK NUMBER: N/A  Michael Blanton/Michael Cobb 
TITLE OF STUDY: Purity and Stability of Test 
Substances for Work Assignment 3-11 

  

QAPP/PROTOCOL ID: Work Assignment 3-11   
AMENDMENT RELATING TO: 
[  ] QAPP [  ] QMP [x] Protocol 
[ ] SOP [  ] Method   
 
 
 
ORIGINAL DOCUMENT SPECIFICATIONS: 
 

1. Solubility of the substances will be determined as per SOP EDSP.C-0XX-01 (EDSP Chemical 
Characterization-TBA)… 
If the solubility of the test substance is low, tests will be carried out at about 10% less than the 
solubility limit as specified by SOP EDSP.C-0XX-01. 

2. For details of the analytical methods see the appropriate SOP associated with the analytical 
method employed for the specific substance: MSL-O-018-00 (HPLC), MSL-X-XXX-XX (GC/MS)-
TBA, MSL-X-XXX-XX (ICP/MS)-TBA. 

3. All records and the final report generated as a result of this study will be transported to and 
maintained in the EDSP Data Coordination Center for archival purposes at the following address: 

EDSP Data Coordination Center 
Battelle Columbus Operations (PNL) 
505 King Ave 
Columbus, OH 43201   
 

4.   Sponsor Representative____________________________  __________________ 
     Michael Blanton    Date 

 
 
AMENDMENT: 

 
1. Sentences amended to read: “Solubility of the substances will be determined as per SOP MSL-R-

009 (Chemical Characterization)”… 
“If the solubility of the test substances is low, tests will be carried out at about 10% less than the 
solubility limit as specified by SOP MSL-R-009.” 
Last several SOPs identified in #2 below. 
Sentence amended to read: “For details of the analytical methods, see the method identified in 
Table 2 and provided in each specific chemical characterization notebook. These methods are 
supported by specific operation and maintenance SOPs appropriate to the analytical method 
employed for the particular substance under study:  MSL-R-012 (Operation and Maintenance of 
HPLC Systems), MSL-O-008-02 (Operation and Maintenance of Gas Chromatographs (GC) and 
Gas Chromatograph/Mass  

2. Spectrometer (GC/MS) Systems), MSL-R-014 (Operation & Maintenance of IC ICP/MS Systems 
– currently being drafted). 
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PROTOCOL AMENDMENT 
STUDY NUMBER: EDSP.311-01 
AMENDMENT NUMBER: A-1 
DATE: FEBRUARY 4, 2004 
Page 2 of 2 
 

3. Sentence amended to read: “All records and the final report generated as a result of this study 
will be maintained and archived per SOP MSL-D-003 (Archiving of Records, Data and Retired 
SOPs). In addition, the documentation will be transported in electronic form to the EDSP Data 
Coordination Center for archival purposes at the following address: 

 
EDSP Data Coordination Center 
Battelle Columbus Operations 
505 King Ave 
Columbus, OH 43201   

   
4.   Sponsor Representative____________________________  __________________ 

     David Houchens   Date 
 

 
REASON FOR CHANGE: 
 

1. The SOP numbers were not available (in the “Experimental Design” section) when the protocol 
was written.  These SOP numbers are now available and are provided in this amendment. 

2. Our new documentation approach involves generation of a specific “Analytical Method” document 
developed for the chemical characterization and provided in the final report.  Each specific 
“Method” will correspond to a generic SOP. 

3. Original document section in “Records to be maintained” section requires clarification. Battelle 
Columbus Operations incorrectly labeled as PNL. 

4. Correct Sponsor Representative is EDSP Program Manager. 
 
 
 
             
Approval: 
 
Work Assignment Leader      Date       
 
Study Director        Date       
 
EDSP QA Representative           Date       
 
MSL Laboratory Director      Date       
 
EDSP Program Management      Date       
 
EDSP Battelle QAM       Date       
 
 
cc:  Send final approved copies to: 
  MSL QA Manager 
  EDSP Battelle QAM 
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E N D O C R IN E  D IS R U P T O R  S C R E E N IN G  P R O G R A M  A M E N D M E N T  R E P O R T  
              

S T U D Y  N U M B E R :  E D S P .311-01  D A T E :  F ebruary 24, 2004 
A M E N D M E N T  N U M B E R : A -2  W A L/S T U D Y  D IR E C T O R :   
N O T E B O O K  N U M B E R : N /A   M ichael B lanton/M ichael C obb 

T IT LE  O F  S T U D Y : P urity and S tability of T est 
S ubstances for W ork A ssignm ent 3-11 

  

Q A P P /P R O T O C O L ID : W ork A ssignm ent 3-11   
A M E N D M E N T  R E LA T IN G  T O : 
[  ] Q A P P  [  ] Q M P  [x] P rotocol 
[ ] S O P  [  ] M ethod   
 
 
 
O R IG IN A L D O C U M E N T  S P E C IF IC A T IO N S : 
 
T able entries that are earm arked for change in this am endm ent are highlighted in Y ellow  
 

T A B LE  2 
Test S ubstance S pecifications: 

 

C hem ical 
N am e 

 
P T U  

 
T 4 

 
ΦB arb  

 
P 16αc 

 
D xM  

 
M tm z 

M an ufacturer S ig m a S ig m a T B A  T B A  T B A  S ig m a 

C A S  # 51-52-5 51-48-9 50-06-6 1434-54-4 50-02-2 60-56-0 

L ot # 0630144 092K 1061 T B A  T B A  T B A  073K 3519  

P u rity req. ≥ 97%  ≥ 97%  ≥ 97%  ≥ 97%  ≥ 97%  ≥ 97%  

M fg. P u rity C laim  100%  99.4%  T B A  T B A  T B A  99.9%  

S olub ility 
R eq u irem ent 

≥ 770 m g/L  ≥ 4.44 m g/L  T B A  T B A  T B A  2750 m g/L  

C on centration  
S tock S olution  

700 m g/L  4.04 m g/L  T B A  T B A  T B A  2500 m g/L  

D uration  S tab ility 
S tu d y 

21 days 21 days 21 days 21 days 21 days 21 days 

C on centration s 
F or Stability Stud y 

1.5 m g/L  and 
700 m g/L  

1.0 µg/L  &  
4.04 m g/L   

T B A  T B A  T B A  
2500 m g/L  
&  25 m g/L  

In-life E xposu re 
C on centration s 

0, 2.5, 10, 
20 m g/L  

0, 0.5, 
1.0, 2.0, 4.0 

µg/L  
T B A  T B A  T B A  

6.25, 12.5, 
25, 50, 100 

m g/L  

C arrier W ell W ater W ell W ater W ell W ater W ell W ater W ell W ater W ell W ater 

A nalytical M eth od  
S O P  M S L -O -
018-00 (H P L C ) 

T B A  T B A  T B A  T B A  T B A  

EDSP Work Assignment 3-11-01-01, Dexamethasone 
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AMENDMENT: 
New table entries are highlighted in Orange 

 
TABLE 2 

Test Substance Specifications: 
   TBA = To Be Amended 

 
REASON FOR CHANGE:   
 
Information was not available when protocol was originally generated. 
             
Approval: 
 
Work Assignment Leader      Date       
 
Study Director        Date       
 
EDSP QA Representative           Date       
 
MSL Laboratory Director      Date       
 
EDSP Program Management      Date       
 
EDSP Battelle QAM       Date       
 
cc:  Send final approved copies to: 
  MSL QA Manager 
  EDSP Battelle QAM 

Chemical 
Name 

 
PTU 

 
T4 

 
ΦBarb 

 
P16αc 

 
DxM 

 
Mtmz 

Manufacturer Sigma Sigma TBA TBA TBA Sigma 
CAS # 51-52-5 51-48-9 50-06-6 1434-54-4 50-02-2 60-56-0 
Lot # 0630144 092K1061 TBA TBA TBA 073K3519 
Purity req. ≥ 97% ≥ 97% ≥ 97% ≥ 97% ≥ 97% ≥ 97% 
Mfg. Purity Claim 100% 99.4% TBA TBA TBA 99.9% 
Solubility 
Requirement ≥ 770 mg/L ≥ 4.44 mg/L TBA TBA TBA 2750 mg/L 

Concentration 
Stock Solution 700 mg/L 4.04 mg/L TBA TBA TBA 2500 mg/L 

Duration Stability 
Study 21 days 21 days 21 days 21 days 21 days 21 days 

Concentrations 
For Stability Study 

1.5 mg/L and 
700 mg/L 

1.0 µg/L & 
4.04 mg/L  TBA TBA TBA 2500 mg/L & 25 

mg/L 

In-life Exposure 
Concentrations 

0, 2.5, 10, 
20 mg/L 

0, 0.5, 
1.0, 2.0, 4.0 

µg/L 
TBA TBA TBA 6.25, 12.5, 25, 

50, 100 mg/L 

Carrier Well Water Well Water Well Water Well Water Well Water Well Water 
Analytical Method EDSP.H4-001-00 EDSP.I8-003-00 EDSP.H4-004-00 EDSP.H4-005-00 EDSP.H4-006-00 EDSP.H4-002-00 

EDSP Work Assignment 3-11-01-01, Dexamethasone 
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ENDOCRINE DISRUPTOR SCREENING PROGRAM AMENDMENT REPORT 
              
STUDY NUMBER:  EDSP.311-01  DATE:  March 30, 2004 
AMENDMENT NUMBER: A-3  WAL/STUDY DIRECTOR:   
NOTEBOOK NUMBER: N/A  Michael Blanton/Michael Cobb 
TITLE OF STUDY: Purity and Stability of Test 
Substances for Work Assignment 3-11 

  

QAPP/PROTOCOL ID: Work Assignment 3-11   
AMENDMENT RELATING TO: 
[  ] QAPP [  ] QMP [x] Protocol 
[ ] SOP [  ] Method   
 
ORIGINAL DOCUMENT SPECIFICATIONS: 
 
Table entries that are earmarked for change in this amendment are presented underlined and 
italicized in G eorgia Font 

TABLE 1 
Test Substance Abbreviations: 

Chemical Abbreviation 
6-n-Propyl-2-thiouracil PTU 
L-Thyroxine T4 
Phenobarbital ΦBarb 
Pregnenolone-16-Alpha-carbonitrile P16αc 
Dexamethosone DxM 
Methimazole Mtmz 

 
TABLE 2 

Test Substance Specifications: 

   TBA = To Be Amended 

Chemical 
Name 

 
PTU 

 
T4 

 
ΦBarb 

 
P16αc 

 
DxM 

 
Mtmz 

Manufacturer Sigma Sigma TBA TBA TBA Sigma 
CAS # 51-52-5 51-48-9 50-06-6 1434-54-4 50-02-2 60-56-0 
Lot # 0630144 092K1061 TBA TBA TBA 073K3519 
Purity req. ≥ 97% ≥ 97% ≥ 97% ≥ 97% ≥ 97% ≥ 97% 
Mfg. Purity Claim 100% 99.4% TBA TBA TBA 99.9% 
Solubility 
Requirement ≥ 770 mg/L ≥ 4.44 mg/L TBA TBA TBA 2750 mg/L 

Concentration 
Stock Solution 700 mg/L 4.04 mg/L TBA TBA TBA 2500 mg/L 

Duration Stability 
Study 21 days 21 days 21 days 21 days 21 days 21 days 

Concentrations 
For Stability 
Study 

1.5 mg/L and 
700 mg/L 

1.0 µg/L & 
4.04 mg/L  TBA TBA TBA 2500 mg/L 

& 25 mg/L 

In-life Exposure 
Concentrations 

0, 2.5, 10, 
20 mg/L 

0, 0.5, 
1.0, 2.0, 4.0 

µg/L 
TBA TBA TBA 

6.25, 12.5, 
25, 50, 

100 mg/L 
Carrier Well Water Well Water Well Water Well Water Well Water Well Water 
Analytical 
Method EDSP.H4-001-00 EDSP.I8-003-

00 
EDSP.H4-

004-00 
EDSP.H4-

005-00 
EDSP.H4-

006-00 
EDSP.H4-

002-00 
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AMENDMENT: 
 

TABLE 1 
Test Substance Abbreviations: 

 
Chemical Abbreviation 
6-n-Propylthiouracil PTU 
L-Thyroxine T4 
Phenobarbital ΦBarb 
Pregnenolone-16-Alpha-carbonitrile P16αc 
Dexamethasone DxM 
Methimazole Mtmz 

 
 

TABLE 2 
Test Substance Specifications: 

 
   TBA = To Be Amended 

 
 
 
REASON FOR CHANGE:   
 
Information was not available when protocol was originally generated. 
             
Approval: 
 
Work Assignment Leader      Date       
 
Study Director        Date       

Chemical 
Name 

 
PTU 

 
T4 

 
ΦBarb 

 
P16αc 

 
DxM 

 
Mtmz 

Manufacturer Sigma Sigma TBA TBA TBA Sigma 
CAS # 51-52-5 51-48-9 50-06-6 1434-54-4 50-02-2 60-56-0 
Lot # 0630144 092K1061 TBA TBA TBA 073K3519 
Purity req. ≥ 97% ≥ 97% ≥ 97% ≥ 97% ≥ 97% ≥ 97% 
Mfg. Purity Claim 100% 99.4% TBA TBA TBA 99.9% 
Solubility 
Requirement ≥ 770 mg/L ≥ 4.44 mg/L TBA TBA TBA 2750 mg/L 

Concentration 
Stock Solution 700 mg/L 4.04 mg/L TBA TBA TBA 2500 mg/L 

Duration Stability 
Study 21 days 21 days 21 days 21 days 21 days 21 days 

Concentrations 
For Stability Study 

1.5 mg/L and 
700 mg/L 

1.0 µg/L & 
4.04 mg/L  TBA TBA TBA 2500 mg/L & 

25 mg/L 

In-life Exposure 
Concentrations 

2.5, 10, 
20 mg/L 

0, 0.5, 
1.0, 2.0, 4.0 

µg/L 
TBA TBA TBA 6.25, 12.5, 25, 

50 mg/L 

Carrier Well Water Well Water Well Water Well Water Well Water Well Water 
Analytical Method EDSP.H4-001-00 EDSP.I8-003-00 EDSP.H4-004-

00 
EDSP.H4-005-

00 
EDSP.H4-006-

00 EDSP.H4-002-00 

EDSP Work Assignment 3-11-01-01, Dexamethasone 
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EDSP QA Representative           Date       
 
MSL Laboratory Director      Date       
 
EDSP Program Management      Date       
 
EDSP Battelle QAM       Date       
 
cc:  Send final approved copies to: 
  MSL QA Manager 
  EDSP Battelle QAM  

 
NOTE:  A signed copy of this protocol and all relevant Amendments are available in the 
files of the Chemical Repository Study Director in MSL 5. 
 
Protocol Deviation 
 
Deviation EDSP.311-01-D4 was implemented to address the change from the statistical 
evaluation of stability using Log linear degradation curves to comparing the percent deviation of 
stability test samples (mean values) from the mean day zero results. 
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APPENDIX C 
 

ANALYTICAL RESULTS OF STABILITY TESTING 
 

Table C1. Dexamethasone concentration in Well Water (ug/L) 
 

Target Conc. 
(ug/L) Sample ID Date 

Dexamethasone 
(ug/L) 

Average 
(ug/L) Recovery RSD 

9900 stock 1 R-1 05/21/04 9371.24    
9900 stock 1 R-2 05/21/04 10470.56 10094.68 101.97% 6.21% 
9900 stock 1 R-3 05/21/04 10442.25    
9900 stock 2 R-1 05/25/04 9284.78    
9900 stock 2 R-2 05/25/04 9373.49 9291.97 93.86% 0.84% 
9900 stock 2 R-3 05/25/04 9217.63    
9900 stock 3 R-1 05/28/04 8521.44    
9900 stock 3 R-2 05/28/04 9435.12 8861.37 89.51% 5.64% 
9900 stock 3 R-3 05/28/04 8627.55    
9900 stock 4 R-1 06/01/04 8394.96    
9900 stock 4 R-2 06/01/04 8426.11 8398.31 84.83% 0.31% 
9900 stock 4 R-3 06/01/04 8373.87    
9900 stock 5 R-1 06/04/04 8367.89    
9900 stock 5 R-2 06/04/04 8488.97 8399.25 84.84% 0.94% 
9900 stock 5 R-3 06/04/04 8340.90    
9900 stock 6 R-1 06/10/04 7125.32    
9900 stock 6 R-2 06/10/04 7416.83 7295.13 73.69% 2.08% 
9900 stock 6 R-3 06/10/04 7343.25    

15.84 dil 1 R-1 05/21/04 12.24    
15.84 dil 1 R-2 05/21/04 17.50 14.94 94.31% 17.62% 
15.84 dil 1 R-3 05/21/04 15.08    
15.84 dil 2 R-1 05/25/04 13.30    
15.84 dil 2 R-2 05/25/04 13.38 12.71 80.26% 8.51% 
15.84 dil 2 R-3 05/25/04 11.46    
15.84 dil 3 R-1 05/28/04 7.47    
15.84 dil 3 R-2 05/28/04 14.17 10.80 68.18% 31.01% 
15.84 dil 3 R-3 05/28/04 10.76    
15.84 dil 4 R-1 06/01/04 11.52    
15.84 dil 4 R-2 06/01/04 14.06 12.32 77.79% 12.24% 
15.84 dil 4 R-3 06/01/04 11.38    
15.84 dil 5 R-1 06/04/04 13.79    
15.84 dil 5 R-2 06/04/04 15.91 14.18 89.53% 11.07% 
15.84 dil 5 R-3 06/04/04 12.84    
15.84 dil 6 R-1 06/10/04 8.05    
15.84 dil 6 R-2 06/10/04 11.84 9.54 60.22% 21.20% 
15.84 dil 6 R-3 06/10/04 8.73    
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Table C2. ICV/CCV Data for Dexamethasone in Well Water  
 

Date 
Sample 
Name 

Expected 
Dexamethasone 

(ug/L) 

Measured 
Dexamethasonel 

(ug/L) Recovery 
Dex6 40ug-ml IVC 05/21/04 40 40.38 100.9% 
dex3C CCV 05/21/04 39.8 42.45 106.7% 
dex3C CCV 05/21/04 39.8 38.96 97.9% 
dex3C CCV 05/21/04 39.8 40.49 101.7% 
Dex6 40ug-ml IVC 05/25/04 40 43.16 107.9% 
dex3C CCV 05/25/04 39.8 42.17 106.0% 
dex3C CCV 05/25/04 39.8 40.28 101.2% 
dex3C CCV 05/25/04 39.8 37.53 94.3% 
Dex6 40ug-ml IVC 05/28/04 40 40.77 101.9% 
dex3C CCV 05/28/04 39.8 38.46 96.6% 
dex3C CCV 05/28/04 39.8 39.00 98.0% 
dex3C CCV 05/28/04 39.8 36.92 92.8% 
Dex6 40ug-ml IVC 06/01/04 40 44.48 111.2% 
dex3C CCV 06/01/04 39.8 39.77 99.9% 
dex3C CCV 06/01/04 39.8 39.23 98.6% 
dex3C CCV 06/01/04 39.8 39.00 98.0% 
Dex6 40ug-ml IVC 06/04/04 40 43.06 107.6% 
dex3C CCV 06/04/04 39.8 40.29 101.2% 
dex3C CCV 06/04/04 39.8 40.48 101.7% 
dex3C CCV 06/04/04 39.8 39.58 99.5% 
Dex6 40ng-ml IVC 06/10/04 40 42.98 107.5% 
dex11 40ng-ml cal v 06/10/04 40.01 41.43 103.6% 
dex3C CCV 06/10/04 39.8 38.15 95.9% 
dex3C CCV 06/10/04 39.8 39.59 99.5% 
dex3C CCV 06/10/04 39.8 39.14 98.4% 
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Table C3. Spike Recovery Data for Dexamethasone in Well Water  
 

Target Conc. 
(ug/L) Sample ID Date 

Dexamethasone 
(ug/L) 

Average 
(ug/L) Recovery RSD 

2700 Spike 1 R-1 5/20/2004 2936.14    
2700 Spike 1 R-2 5/20/2004 2921.81 2999.45 111.1% 4.08% 
2700 Spike 1 R-3 5/20/2004 3140.38    
2700 Spike 2 R-1 5/25/2004 2439.05    
2700 Spike 2 R-2 5/25/2004 2426.03 2474.76 91.7% 2.97% 
2700 Spike 2 R-3 5/25/2004 2559.19    
2700 Spike 3 R-1 5/28/2004 2157.87    
2700 Spike 3 R-2 5/28/2004 2339.16 2271.09 84.1% 4.35% 
2700 Spike 3 R-3 5/28/2004 2316.23    
2700 Spike 4 R-1 6/1/2004 2435.51    
2700 Spike 4 R-2 6/1/2004 2432.28 2478.66 91.8% 3.13% 
2700 Spike 4 R-3 6/1/2004 2568.19    
2700 Spike 5 R-1 6/4/2004 2360.00    
2700 Spike 5 R-2 6/4/2004 2394.55 2374.61 87.9% 0.75% 
2700 Spike 5 R-3 6/4/2004 2369.27    
2700 Spike 6 R-1 6/10/2004 2152.31    
2700 Spike 6 R-2 6/10/2004 2280.73 2217.04 82.1% 2.90% 
2700 Spike 6 R-3 6/10/2004 2218.08    
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Figure 2. Observed concentration of Dexamethasone with a target concentration 

of 9.9 mg/L (upper) and 15.84 µg/L (lower) plotted against time 
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Figure 3. Typical Chromatogram, 478 ng/ml Dexamethasone  
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Dexamethasone 
Test Chemical Analytical Data from Battelle: 

In-Life Test Chemical Analysis Report 











Dexamethasone 
Thyroid Histology Data from EPL: 

Sample Identification Key 
Thyroid Pathology Report 

 



BATT02-00063  FEL 
Amphibian Metamorphosis Assay 
Demonstration Study 

 
EPL Sample Key for Dexamethasone

                                                 

FEL 
Sample  
Number 

Individual 
Specimen 
Number1

Conc. 
Replicate 
Number 

Initial 
Specimen 

Stage 

Chemical 
Conc. 
(µg/L) 

242, 250, 253, 255, 256 A 
019 

263, 271, 273, 277, 280 B 
51 0 

282, 283, 289, 291, 299 A 
020 

304, 312, 314, 317, 318 B 
51 1.0 

323, 325, 332, 333, 339 A 
021 

343, 346, 352, 355, 360 B 
51 3.9 

366, 369, 375, 377, 379 A 
022 

385, 386, 395, 397, 399 B 
51 15.6 

403, 405, 415, 417, 419 A 
023 

422, 425, 433, 435, 436 B 
51 62.5 

465, 467, 474, 476, 478 A 
024 

441, 445, 452, 455, 457 B 
51 250 

002, 004, 009, 013, 019 C 
025 

022, 030, 036, 037, 039 D 
54 0 

041, 045, 051,057, 059 C 
026 

063, 067, 069, 072, 080 D 
54 1.0 

084, 086, 088, 093, 097 C 
027 

102, 104, 107, 111, 115 D 
54 3.9 

123, 126, 131, 136, 138 C 
028 

141, 143, 149, 152, 159 D 
54 15.6 

163, 166, 170, 175, 179 C 
029 

182, 187, 196, 198, 199 D 
54 62.5 

202, 207, 210, 214, 218 C 
030 

222, 229, 231, 236, 239 D 
54 250 

1 Individual specimens for thyroid histology were randomly selected using Principles and Procedures of 
Statistics, A Biometrical Approach, 2nd Ed., by Robert G.D. Steel and James H. Torrie, McGraw-Hill Book 
Co., USA, 1980. 



























































Appendix A: 

Stage 51 Photo Legends 

 



A-1 

 
 

 
 

Z12241 (1.25x) and Z12242 (10x).  Thyroid glands of control frog 51-255.  There is a variation 
in size of the normal colloid-filled thyroid follicles. 



A-2 

 
 

 
 

Z12243 (1.25x) and Z12244 (10x).  Thyroid glands of control frog 51-263.  There is a variation 
in size of the normal colloid-filled thyroid follicles. 



A-3 

 
 

 
 
Z12245 (1.25x) and Z12246 (10x).  Thyroid glands of control frog 51-273.  There is a variation 
in size of the normal colloid-filled thyroid follicles. 



A-4 

 
 

 
 

Z12247 (1.25x) and Z12248 (10x).  Thyroid glands of control frog 51-280.  There is a variation 
in size of the normal colloid-filled thyroid follicles. 



A-5 

 
 

 
 

Z12249 (1.25x) and Z12250 (10x).  Thyroid glands of frog 51-289 exposed to 1.0 µg/L 
dexamethasone.  There is a variation in size of the normal colloid-filled thyroid follicles. 



A-6 

 
 

 
 

Z12251 (1.25x) and Z12252 (10x).  Thyroid glands of frog 51-299 exposed to 1.0 µg/L 
dexamethasone.  There is a variation in size of the normal colloid-filled follicles. 



A-7 

 
 

 
 

Z12253 (1.25x) and Z12254 (10x).  Thyroid glands of frog 51-325 exposed to 3.9 µg/L 
dexamethasone.  There is a variation in size of the normal colloid-filled thyroid follicles. 



A-8 

 
 

 
 

Z12255 (1.25x) and Z12256 (10x).  Thyroid glands of frog 51-366 exposed to 15.6 µg/L 
dexamethasone.  There is a variation in size of the normal colloid-filled follicles. 



A-9 

 
 

 
 

Z12257 (1.25x) and Z12258 (10x).  Thyroid glands of frog 51-397 exposed to 15.6 µg/L 
dexamethasone.  There is a minimal decreased quantity of colloid in the thyroid follicles. 



A-10 

 
 

 
 

Z12261 (1.25x) and Z12262 (10x).  Thyroid glands of frog 51-403 exposed to 62.5 µg/L 
dexamethasone.  There is a variation in the size of normal colloid-filled thyroid follicles. 



A-11 

 
 

 
 

Z12263 (1.25x) and Z12264 (10x).  Thyroid glands of frog 51-417 exposed to 62.5 µg/L 
dexamethasone.  There is a mild decreased quantity of colloid and a mild decreased size of 
thyroid follicles. 



A-12 

 
 

 
 

Z12267 (1.25x) and Z12268 (10x).  Thyroid glands of frog 51-467 exposed to 250 µg/L 
dexamethasone.  There is a moderate decreased quantity of colloid and a mild decreased size 
of thyroid follicles. 



A-13 

 
 

 
 

Z12269 (1.25x) and Z12270 (10x).  Thyroid glands of frog 51-455 exposed to 250 µg/L 
dexamethasone.  There is a moderate decreased quantity of colloid and a mild decreased size 
of thyroid follicles. 



Appendix B:  

Stage 54 Photo Legends 

 



B-1 

 
 

 
 

Z12304 (1.25x) and Z12305 (10x).  Thyroid glands of control frog 54-009.  There is a 
variation in size of the normal colloid-filled thyroid follicles. 



B-2 

 
 

 
 

Z12306 (1.25x) and Z12307 (10x).  Thyroid glands of control frog 54-022.  There is a 
variation in size of the normal colloid-filled thyroid follicles. 



B-3 

 
 

 
 

Z12312 (1.25x) and Z12313 (10x).  Thyroid glands of frog 54-072 exposed to 1.0 µg/L 
dexamethasone.  There is a variation in size of the normal colloid-filled thyroid follicles. 



B-4 

 
 

 
 

Z12316 (1.25x) and Z12317 (10x).  Thyroid glands of frog 54-097 exposed to 3.9 µg/L 
dexamethasone.  There is a variation in size of the normal colloid-filled thyroid follicles. 



B-5 

 
 

 
 

Z12318 (1.25x) and Z12319 (10x).  Thyroid glands of frog 54-131 exposed to 15.6 µg/L 
dexamethasone.  There is a variation in size of the normal colloid-filled thyroid follicles. 



B-6 

 
 

 
 

Z12320 (1.25x) and Z12321 (10x).  Thyroid glands of frog 54-182 exposed to 62.5 µg/L 
dexamethasone.  There is a variation in size of normal colloid-filled thyroid follicles. 



B-7 

 
 

 
 

Z12322 (1.25x) and Z12323 (10x).  Thyroid glands of frog 54-210 exposed to 250 µg/L 
dexamethasone.  There is a variation in size of normal colloid-filled thyroid follicles. 



B-8 

 
 

 
 

Z12324 (1.25x) and Z12325 (10x).  Thyroid glands of frog 54-231 exposed to 250 µg/L 
dexamethasone.  There is a variation in size of normal colloid-filled thyroid follicles. 









Appendix G 
Phenobarbital 

 
Metamorphosis Assay – Raw Data: 

Daily Operational Data 
Test Termination Data – Stage and Growth 

Statistical Data – Stage and Growth 
 

Test Chemical Analytical Data from Battelle: 
Purity / Stability Report 

In-Life Test Chemical Analysis Report 
 

Thyroid Histology Data from EPL: 
Sample Identification Key 
Thyroid Pathology Report 



Phenobarbital 
Metamorphosis Assay: 
Daily Operational Data 



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study FEL

1

Average
Measured

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light Test
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity Conc1

Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux) (mg/L)
Initial No.= 20 Initial No.= 20

0 08/26/04 100.0 20.7 7.0 4.9 1067 100.0 20.7 7.1 4.8 1208 100.0 20.7 7.1 4.9 1138 0.30
1 08/27/04 20 100.0 22.0 7.1 5.4 1070 20 100.0 22.0 7.1 5.2 1190 100.0 22.0 7.1 5.3 1130
2 08/28/04 20 100.0 20.2 7.0 5.2 1085 20 100.0 20.3 7.0 4.8 1134 100.0 20.3 7.0 5.0 1110
3 08/29/04 20 100.0 20.2 7.1 5.0 1080 20 100.0 20.2 7.1 5.2 1127 100.0 20.2 7.1 5.1 1104
4 08/30/04 20 100.0 20.2 7.1 5.1 1110 20 100.0 20.1 7.1 5.0 1099 100.0 20.2 7.1 5.1 1105
5 08/31/04 20 100.0 21.9 7.2 5.6 1090 20 100.0 22.0 7.4 5.5 1140 100.0 22.0 7.3 5.6 1115
6 09/01/04 20 100.0 20.8 7.3 5.6 - 20 100.0 20.8 7.4 6.3 - 100.0 20.8 7.4 6.0 - 0.25
7 09/02/04 20 100.0 20.9 7.2 5.7 1177 20 100.0 20.8 7.2 6.2 1180 100.0 20.9 7.2 6.0 1179
8 09/03/04 20 100.0 20.7 7.1 5.5 1066 20 100.0 20.7 7.2 6.2 1146 100.0 20.7 7.2 5.9 1106
9 09/04/04 20 100.0 20.5 7.2 5.7 1029 20 100.0 20.6 7.2 5.9 1103 100.0 20.6 7.2 5.8 1066
10 09/05/04 20 100.0 20.6 7.2 5.6 1002 20 100.0 20.6 7.3 6.0 1209 100.0 20.6 7.3 5.8 1106
11 09/06/04 20 100.0 20.7 7.0 4.9 1081 20 100.0 20.6 7.0 5.3 1105 100.0 20.7 7.0 5.1 1093
12 09/07/04 20 100.0 20.5 7.0 6.1 1150 20 100.0 20.4 7.1 6.7 1172 100.0 20.5 7.1 6.4 1161
13 09/08/04 20 100.0 20.5 7.0 6.4 1070 20 100.0 20.4 7.1 7.1 1113 100.0 20.5 7.1 6.8 1092
14 09/09/04 20 100.0 20.8 7.2 6.2 1088 20 100.0 20.7 7.3 7.0 1163 100.0 20.8 7.3 6.6 1126 0.24
15 09/10/04 20 100.0 20.4 7.3 6.6 1129 20 100.0 20.4 7.3 6.9 1190 100.0 20.4 7.3 6.8 1160
16 09/11/04 20 100.0 20.3 7.3 6.3 1092 20 100.0 20.5 7.2 6.7 1154 100.0 20.4 7.3 6.5 1123
17 09/12/04 20 100.0 20.4 7.1 7.5 1084 20 100.0 20.3 7.0 7.4 1131 100.0 20.4 7.1 7.5 1108
18 09/13/04 20 100.0 21.5 7.2 6.5 1124 20 100.0 21.5 7.2 7.0 1153 100.0 21.5 7.2 6.8 1139
19 09/14/04 20 100.0 21.5 7.1 5.8 1185 20 100.0 21.5 7.2 6.3 1165 100.0 21.5 7.2 6.1 1175
20 09/15/04 20 100.0 21.5 7.2 6.2 1015 20 100.0 21.5 7.2 6.7 991 100.0 21.5 7.2 6.5 1003 0.06
21 09/16/04 20 100.0 20 100.0 100.0 0.38

Median: 20.7 7.1 5.7 1085 20.6 7.2 6.2 1150 20.7 7.2 6.0 1112
Mode: 20.7 7.2 5.6 1070 20.7 7.2 6.7 1190 21.5 7.1 6.8 #N/A
Mean: 100.0 20.8 7.1 5.8 1090 100.0 20.8 7.2 6.1 1144 100.0 20.8 7.2 6.0 1117 0.246
SEM: 0.00 0.12 0.02 0.14 10.58 0.00 0.12 0.03 0.18 10.98 0.00 0.12 0.02 0.16 8.83 0.05

% CV: 0.00 12.13 3.83 27.13 143.30 0.00 12.42 4.40 33.12 145.16 0.00 12.24 3.89 29.50 118.14 23.63

1All measured test concentrations reported by Battelle as less than method detection limit (MDL) [0.1112 mg/L] or none detected (ND) are expressed as 0.06 mg/L (1/2 of MDL).
0.06 mg/L was used in calculating the average measured concentration for 9/9/04.

REPLICATE B
INITIAL STAGE 51

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

DAILY DATA RENEW

Target Conc: 0.0 mg/L
Test No:Workorder No:

Test Chemical:
00056
Phenobarbital (PBB)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study FEL

1

Average
Measured

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light Test
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux) (mg/L)

Initial No.= 20 Initial No.= 20
0 08/26/04 100.0 20.1 7.8 6.4 1001 100.0 20.3 7.9 6.4 1180 100.0 20.2 7.9 6.4 1091 126.80
1 08/27/04 20 100.0 20.8 7.8 7.1 1240 20 100.0 20.7 7.9 7.2 1000 100.0 20.8 7.9 7.2 1120
2 08/28/04 20 100.0 20.4 7.6 7.2 1162 20 100.0 20.4 7.7 7.3 970 100.0 20.4 7.7 7.3 1066
3 08/29/04 20 100.0 20.5 7.7 7.2 1184 20 100.0 20.5 7.7 7.2 1010 100.0 20.5 7.7 7.2 1097
4 08/30/04 20 100.0 20.0 7.7 7.9 1190 20 100.0 20.1 7.7 8.0 1032 100.0 20.1 7.7 8.0 1111
5 08/31/04 20 100.0 22.0 7.7 6.1 1180 20 100.0 22.0 7.7 5.9 990 100.0 22.0 7.7 6.0 1085
6 09/01/04 20 100.0 20.6 7.7 7.1 - 20 100.0 20.6 7.7 7.4 - 100.0 20.6 7.7 7.3 -
7 09/02/04 20 100.0 20.8 7.6 6.9 1195 20 100.0 20.7 7.7 7.3 992 100.0 20.8 7.7 7.1 1094
8 09/03/04 20 100.0 21.0 7.7 6.8 1200 20 100.0 21.0 7.8 7.2 1011 100.0 21.0 7.8 7.0 1106
9 09/04/04 20 100.0 20.4 7.7 7.6 1134 20 100.0 20.6 7.6 7.2 870 100.0 20.5 7.7 7.4 1002
10 09/05/04 20 100.0 20.6 7.6 7.8 1092 20 100.0 20.6 7.8 7.8 897 100.0 20.6 7.7 7.8 995
11 09/06/04 20 100.0 20.5 7.8 7.8 1120 20 100.0 20.6 7.8 8.0 917 100.0 20.6 7.8 7.9 1019
12 09/07/04 20 100.0 20.3 7.6 7.2 1010 20 100.0 20.4 7.8 7.7 1201 100.0 20.4 7.7 7.5 1106
13 09/08/04 1 19 95.0 20.3 7.6 7.7 1239 20 100.0 20.3 7.7 7.3 938 97.5 20.3 7.7 7.5 1089
14 09/09/04 19 95.0 20.7 7.7 7.1 1228 20 100.0 20.7 7.7 7.3 999 97.5 20.7 7.7 7.2 1114
15 09/10/04 19 95.0 20.7 7.6 7.2 1180 20 100.0 20.7 7.6 7.1 980 97.5 20.7 7.6 7.2 1080
16 09/11/04 19 95.0 20.6 7.7 7.2 1227 20 100.0 20.6 7.7 7.0 975 97.5 20.6 7.7 7.1 1101
17 09/12/04 19 95.0 20.8 7.7 7.0 1210 20 100.0 20.8 7.7 6.9 967 97.5 20.8 7.7 7.0 1089
18 09/13/04 19 95.0 21.3 7.5 6.3 1127 20 100.0 21.3 7.5 6.9 962 97.5 21.3 7.5 6.6 1045
19 09/14/04 19 95.0 21.3 7.5 6.3 1168 20 100.0 21.3 7.5 6.7 942 97.5 21.3 7.5 6.5 1055
20 09/15/04 19 95.0 21.4 7.3 6.0 1167 20 100.0 21.4 7.5 6.5 984 97.5 21.4 7.4 6.3 1076
21 09/16/04 19 95.0 20 100.0 97.5 104.50

Median: 20.6 7.7 7.1 1180 20.6 7.7 7.2 982 20.6 7.7 7.2 1089
Mode: 20.8 7.7 7.2 1180 20.6 7.7 7.2 #N/A 20.6 7.7 7.2 1106
Mean: 98.0 20.7 7.6 7.0 1163 100.0 20.7 7.7 7.2 991 99.0 20.7 7.7 7.1 1077 115.650
SEM: 0.54 0.10 0.03 0.12 14.96 0.00 0.10 0.02 0.11 17.69 0.27 0.10 0.02 0.11 8.15 11.15

% CV: 25.42 10.39 4.22 21.20 196.27 0.00 9.71 4.11 19.12 251.26 12.65 10.02 3.90 19.43 111.08 146.63

DAILY DATA RENEW

Target Conc: 125 mg/L
Test No:

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

Workorder No:
Test Chemical:

00056
Phenobarbital (PBB)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study FEL

1

Average
Measured

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light Test
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux) (mg/L)

Initial No.= 20 Initial No.= 20
0 08/26/04 100.0 20.5 8.0 6.3 1455 100.0 20.5 8.0 5.7 1507 100.0 20.5 8.0 6.0 1481 239.40
1 08/27/04 20 100.0 20.5 8.0 7.0 1460 20 100.0 20.5 8.0 6.5 1472 100.0 20.5 8.0 6.8 1466
2 08/28/04 20 100.0 20.5 7.8 7.5 1155 20 100.0 20.5 7.8 7.0 1191 100.0 20.5 7.8 7.3 1173
3 08/29/04 20 100.0 20.4 7.8 7.0 1205 20 100.0 20.6 7.8 7.1 1224 100.0 20.5 7.8 7.1 1215
4 08/30/04 20 100.0 20.1 7.8 8.1 1525 20 100.0 20.1 7.8 8.1 1444 100.0 20.1 7.8 8.1 1485
5 08/31/04 20 100.0 22.0 7.8 6.1 1463 20 100.0 22.0 7.9 6.1 1419 100.0 22.0 7.9 6.1 1441
6 09/01/04 20 100.0 20.7 7.8 6.9 - 20 100.0 20.8 7.8 7.4 - 100.0 20.8 7.8 7.2 - 243.00
7 09/02/04 20 100.0 20.6 7.8 7.2 1445 20 100.0 20.5 7.9 7.5 1453 100.0 20.6 7.9 7.4 1449
8 09/03/04 20 100.0 20.9 7.8 6.4 1463 20 100.0 20.9 7.8 7.0 1309 100.0 20.9 7.8 6.7 1386
9 09/04/04 20 100.0 20.6 7.8 7.1 1401 20 100.0 20.7 7.7 7.1 1374 100.0 20.7 7.8 7.1 1388
10 09/05/04 20 100.0 20.5 7.9 7.4 1425 20 100.0 20.6 7.8 7.3 1390 100.0 20.6 7.9 7.4 1408
11 09/06/04 20 100.0 20.6 7.7 7.7 1401 20 100.0 20.6 7.8 7.7 1273 100.0 20.6 7.8 7.7 1337
12 09/07/04 20 100.0 20.6 7.7 7.3 1427 20 100.0 20.8 7.7 7.0 1443 100.0 20.7 7.7 7.2 1435
13 09/08/04 20 100.0 20.4 7.7 7.0 1267 20 100.0 20.5 7.7 6.9 1368 100.0 20.5 7.7 7.0 1318
14 09/09/04 20 100.0 20.8 7.8 7.1 1421 20 100.0 20.8 7.8 6.4 1334 100.0 20.8 7.8 6.8 1378 197.90
15 09/10/04 20 100.0 20.7 7.7 6.6 1373 20 100.0 20.8 7.7 6.7 1339 100.0 20.8 7.7 6.7 1356
16 09/11/04 20 100.0 20.8 7.8 7.1 1272 20 100.0 20.7 7.8 6.9 1370 100.0 20.8 7.8 7.0 1321
17 09/12/04 20 100.0 20.7 7.8 7.1 1415 20 100.0 20.8 7.8 7.0 1332 100.0 20.8 7.8 7.1 1374
18 09/13/04 20 100.0 21.1 7.6 6.1 1323 20 100.0 21.1 7.6 6.3 1286 100.0 21.1 7.6 6.2 1305
19 09/14/04 20 100.0 21.4 7.7 6.2 1428 20 100.0 21.3 7.6 6.3 1403 100.0 21.4 7.7 6.3 1416
20 09/15/04 20 100.0 21.5 7.5 5.9 1508 20 100.0 21.4 7.6 6.2 1440 100.0 21.5 7.6 6.1 1474 203.60
21 09/16/04 20 100.0 20 100.0 100.0 204.30

Median: 20.6 7.8 7.0 1423 20.7 7.8 7.0 1372 20.7 7.8 7.0 1387
Mode: 20.5 7.8 7.1 1463 20.5 7.8 7.0 #N/A 20.5 7.8 6.8 #N/A
Mean: 100.0 20.8 7.8 6.9 1392 100.0 20.8 7.8 6.9 1369 100.0 20.8 7.8 6.9 1380 217.640
SEM: 0.00 0.09 0.02 0.13 22.01 0.00 0.09 0.02 0.13 18.70 0.00 0.09 0.02 0.12 18.97 9.70

% CV: 0.00 9.46 4.07 21.85 263.84 0.00 8.81 4.03 22.07 226.06 0.00 9.08 3.91 20.97 228.38 147.01

DAILY DATA RENEW

Target Conc: 250 mg/L
Test No:

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

Workorder No:
Test Chemical:

00056
Phenobarbital (PBB)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study FEL

1

Average
Measured

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light Test
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux) (mg/L)

Initial No.= 20 Initial No.= 20
0 08/26/04 100.0 20.6 8.2 7.0 1388 100.0 20.7 8.2 7.0 1260 100.0 20.7 8.2 7.0 1324 469.90
1 08/27/04 20 100.0 20.7 8.1 7.4 1233 20 100.0 20.7 8.1 7.4 1393 100.0 20.7 8.1 7.4 1313
2 08/28/04 20 100.0 20.6 8.0 7.3 1130 20 100.0 20.6 8.0 7.2 1351 100.0 20.6 8.0 7.3 1241
3 08/29/04 20 100.0 20.5 8.0 7.4 1150 20 100.0 20.6 7.9 7.7 1410 100.0 20.6 8.0 7.6 1280
4 08/30/04 20 100.0 20.1 7.9 7.8 1254 20 100.0 20.1 7.9 7.7 1337 100.0 20.1 7.9 7.8 1296
5 08/31/04 20 100.0 22.0 8.0 5.5 1374 20 100.0 22.0 7.9 5.4 1360 100.0 22.0 8.0 5.5 1367
6 09/01/04 20 100.0 20.8 7.9 6.5 - 20 100.0 20.8 8.0 5.7 - 100.0 20.8 8.0 6.1 - 496.80
7 09/02/04 20 100.0 20.6 8.0 7.0 1253 20 100.0 20.6 7.9 7.2 1405 100.0 20.6 8.0 7.1 1329
8 09/03/04 20 100.0 20.9 8.0 6.5 1216 20 100.0 20.9 8.0 7.0 1362 100.0 20.9 8.0 6.8 1289
9 09/04/04 20 100.0 20.5 7.9 7.1 1048 20 100.0 20.6 7.9 6.9 1248 100.0 20.6 7.9 7.0 1148
10 09/05/04 20 100.0 20.8 7.8 7.3 1276 20 100.0 20.7 8.1 7.2 1324 100.0 20.8 8.0 7.3 1300
11 09/06/04 20 100.0 20.5 7.7 7.0 1168 20 100.0 20.4 7.8 7.7 1333 100.0 20.5 7.8 7.4 1251
12 09/07/04 20 100.0 21.4 7.8 6.2 1229 20 100.0 20.6 7.9 6.0 1337 100.0 21.0 7.9 6.1 1283
13 09/08/04 20 100.0 20.4 7.8 7.1 1279 20 100.0 20.4 7.8 7.4 1352 100.0 20.4 7.8 7.3 1316
14 09/09/04 20 100.0 20.9 7.9 7.0 1224 20 100.0 20.8 7.9 7.2 1254 100.0 20.9 7.9 7.1 1239 404.75
15 09/10/04 20 100.0 20.8 7.8 6.8 1271 20 100.0 20.9 7.9 6.9 1340 100.0 20.9 7.9 6.9 1306
16 09/11/04 20 100.0 20.7 7.9 7.3 1288 20 100.0 20.8 7.9 7.3 1348 100.0 20.8 7.9 7.3 1318
17 09/12/04 20 100.0 20.9 7.9 6.7 1278 20 100.0 20.9 7.8 6.5 1354 100.0 20.9 7.9 6.6 1316
18 09/13/04 20 100.0 20.9 7.8 6.6 1149 20 100.0 21.0 7.8 6.7 1318 100.0 21.0 7.8 6.7 1234
19 09/14/04 20 100.0 21.4 7.8 6.4 1286 20 100.0 21.3 7.8 6.5 1345 100.0 21.4 7.8 6.5 1316
20 09/15/04 20 100.0 21.4 7.7 6.2 1050 20 100.0 21.4 7.8 6.8 1132 100.0 21.4 7.8 6.5 1091 407.50
21 09/16/04 20 100.0 20 100.0 100.0 402.50

Median: 20.8 7.9 7.0 1243 20.7 7.9 7.0 1343 20.8 7.9 7.0 1298
Mode: 20.9 7.9 7.0 #N/A 20.6 7.9 7.2 1337 20.6 8.0 7.3 1316
Mean: 100.0 20.8 7.9 6.9 1227 100.0 20.8 7.9 6.9 1328 100.0 20.8 7.9 6.9 1278 436.290
SEM: 0.00 0.09 0.03 0.11 20.15 0.00 0.09 0.02 0.14 14.22 0.00 0.09 0.02 0.12 14.41 19.69

% CV: 0.00 9.30 4.50 20.07 257.18 0.00 8.72 3.99 23.76 174.56 0.00 8.77 3.92 21.12 180.33 210.82

Workorder No:
Test Chemical:

00056
Phenobarbital (PBB)

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

DAILY DATA RENEW

Target Conc: 500 mg/L
Test No:
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study FEL

1

Average
Measured

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light Test
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux) (mg/L)

Initial No.= 20 Initial No.= 20
0 08/26/04 100.0 20.7 7.9 6.8 1095 100.0 20.7 7.8 7.1 1073 100.0 20.7 7.9 7.0 1084 952.20
1 08/27/04 20 100.0 20.7 7.8 6.9 1013 20 100.0 20.7 7.8 7.7 1112 100.0 20.7 7.8 7.3 1063
2 08/28/04 20 100.0 20.6 7.8 6.9 1057 2 18 90.0 20.5 7.7 7.6 1095 95.0 20.6 7.8 7.3 1076
3 08/29/04 20 100.0 20.6 7.8 7.4 1080 18 90.0 20.6 7.9 7.3 1107 95.0 20.6 7.9 7.4 1094
4 08/30/04 20 100.0 20.2 7.7 7.2 1070 18 90.0 20.2 7.8 8.0 1123 95.0 20.2 7.8 7.6 1097
5 08/31/04 20 100.0 21.5 8.0 6.1 1110 18 90.0 21.6 8.0 6.5 1153 95.0 21.6 8.0 6.3 1132
6 09/01/04 20 100.0 20.8 8.1 6.5 - 18 90.0 20.8 8.1 7.3 - 95.0 20.8 8.1 6.9 - 1047.10
7 09/02/04 20 100.0 20.6 8.1 7.2 1050 18 90.0 20.6 8.1 7.8 1169 95.0 20.6 8.1 7.5 1110
8 09/03/04 20 100.0 20.9 8.1 7.1 1050 18 90.0 20.9 8.1 7.6 1100 95.0 20.9 8.1 7.4 1075
9 09/04/04 20 100.0 20.4 7.8 7.7 921 18 90.0 20.5 7.9 7.8 1010 95.0 20.5 7.9 7.8 966
10 09/05/04 20 100.0 20.8 8.2 7.6 969 18 90.0 20.8 8.2 7.6 1037 95.0 20.8 8.2 7.6 1003
11 09/06/04 20 100.0 20.5 8.0 7.8 986 18 90.0 20.5 8.0 8.1 981 95.0 20.5 8.0 8.0 984
12 09/07/04 20 100.0 21.1 8.0 6.3 1061 18 90.0 21.0 8.0 7.4 1136 95.0 21.1 8.0 6.9 1099
13 09/08/04 20 100.0 20.5 8.0 7.1 1031 18 90.0 20.4 8.0 7.6 1139 95.0 20.5 8.0 7.4 1085
14 09/09/04 20 100.0 20.8 8.0 7.0 1236 18 90.0 20.9 8.1 7.4 1179 95.0 20.9 8.1 7.2 1208
15 09/10/04 20 100.0 20.9 8.0 6.4 1033 18 90.0 20.9 8.0 6.8 1010 95.0 20.9 8.0 6.6 1022
16 09/11/04 20 100.0 20.8 8.0 7.1 1033 18 90.0 20.8 8.0 6.5 1170 95.0 20.8 8.0 6.8 1102
17 09/12/04 20 100.0 20.8 8.1 7.2 1050 18 90.0 20.8 8.0 6.8 1169 95.0 20.8 8.1 7.0 1110
18 09/13/04 20 100.0 21.0 7.9 5.9 1030 18 90.0 21.0 7.9 7.1 1084 95.0 21.0 7.9 6.5 1057
19 09/14/04 20 100.0 21.4 7.9 6.1 561 18 90.0 21.3 7.9 6.8 1001 95.0 21.4 7.9 6.5 781
20 09/15/04 20 100.0 21.4 7.9 6.3 883 18 90.0 21.4 7.9 7.0 964 95.0 21.4 7.9 6.7 924 814.10
21 09/16/04 1 19 95.0 18 90.0 92.5 821.15

Median: 20.8 8.0 7.0 1042 20.8 8.0 7.4 1104 20.8 8.0 7.2 1080
Mode: 20.8 8.0 7.2 1050 20.8 8.0 7.6 1169 20.8 8.0 7.4 1110
Mean: 99.8 20.8 8.0 6.9 1016 90.9 20.8 8.0 7.3 1091 95.3 20.8 8.0 7.1 1053 908.638
SEM: 0.23 0.07 0.03 0.12 28.82 0.63 0.07 0.03 0.10 15.29 0.34 0.07 0.03 0.10 20.14 56.02

% CV: 10.67 7.27 4.56 20.88 404.30 30.86 7.35 4.41 17.25 207.11 16.38 7.28 4.36 17.12 277.59 371.70

DAILY DATA RENEW

Target Conc: 1000 mg/L
Test No:

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

Workorder No:
Test Chemical:

00056
Phenobarbital (PBB)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL
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BATT02-00056
Phenobarbital - Renewal

Daily Average of Larval Survival for Initial Stage 51 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL
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BATT02-00056
Phenobarbital - Renewal

Daily Average Tank Temperatures for Initial Stage 51 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL
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BATT02-00056
Phenobarbital - Renewal

Daily Average pH for Initial Stage 51 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL
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BATT02-00056
Phenobarbital - Renewal

Daily Average Dissolved Oxygen (DO) for Initial Stage 51 Test

4

5

6

7

8

9

10

0 3 6 9 12 15 18 21

Study Days

M
ea

n 
D

O
 (m

g/
L)

0.0 mg/L
125 mg/L
250 mg/L
500 mg/L
1000 mg/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL
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BATT02-00056
Phenobarbital - Renewal

Daily Average Light Intensity for Initial Stage 51 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study FEL

1

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux)

Initial No.= 20 Initial No.= 20
1 08/27/04 20 100.0 20.1 7.5 7.8 1070 20 100.0 20.1 7.5 7.7 1190 100.0 20.1 7.5 7.8 1130
2 08/28/04 20 100.0 20.1 7.6 7.9 1085 20 100.0 20.2 7.6 7.7 1134 100.0 20.2 7.6 7.8 1110
3 08/29/04 20 100.0 20.2 7.6 7.8 1080 20 100.0 20.2 7.6 8.0 1127 100.0 20.2 7.6 7.9 1104
4 08/30/04 20 100.0 20.0 7.5 8.1 1110 20 100.0 20.0 7.5 7.9 1099 100.0 20.0 7.5 8.0 1105
5 08/31/04 20 100.0 20.1 7.6 7.9 1090 20 100.0 20.1 7.6 8.1 1140 100.0 20.1 7.6 8.0 1115
6 09/01/04 20 100.0 20.3 7.3 7.8 - 20 100.0 20.2 7.3 8.0 - 100.0 20.3 7.3 7.9 -

7 09/02/04 20 100.0 20.0 7.3 7.7 1177 20 100.0 20.0 7.4 8.0 1180 100.0 20.0 7.4 7.9 1179
8 09/03/04 20 100.0 20.2 7.2 7.6 1066 20 100.0 20.2 7.3 7.9 1146 100.0 20.2 7.3 7.8 1106
9 09/04/04 20 100.0 20.1 7.2 7.9 1029 20 100.0 20.1 7.3 7.5 1103 100.0 20.1 7.3 7.7 1066
10 09/05/04 20 100.0 20.2 7.2 7.9 1002 20 100.0 20.2 7.4 7.8 1209 100.0 20.2 7.3 7.9 1106
11 09/06/04 20 100.0 20.3 7.5 7.5 1081 20 100.0 20.3 7.6 7.9 1105 100.0 20.3 7.6 7.7 1093
12 09/07/04 20 100.0 20.1 7.4 7.2 1150 20 100.0 20.1 7.4 7.4 1172 100.0 20.1 7.4 7.3 1161
13 09/08/04 20 100.0 20.0 7.3 7.4 1070 20 100.0 20.0 7.4 7.7 1113 100.0 20.0 7.4 7.6 1092
14 09/09/04 20 100.0 20.0 7.4 7.4 1088 20 100.0 20.0 7.4 7.7 1163 100.0 20.0 7.4 7.6 1126
15 09/10/04 20 100.0 20.0 7.4 7.4 1129 20 100.0 20.0 7.4 7.8 1190 100.0 20.0 7.4 7.6 1160
16 09/11/04 20 100.0 20.0 7.4 7.5 1092 20 100.0 20.0 7.2 7.6 1154 100.0 20.0 7.3 7.6 1123
17 09/12/04 20 100.0 20.0 7.4 7.4 1084 20 100.0 20.0 7.4 7.7 1131 100.0 20.0 7.4 7.6 1108
18 09/13/04 20 100.0 20.6 7.3 6.6 1124 20 100.0 20.6 7.3 7.2 1153 100.0 20.6 7.3 6.9 1139
19 09/14/04 20 100.0 20.9 7.3 6.9 1185 20 100.0 20.8 7.4 7.4 1165 100.0 20.9 7.4 7.2 1175
20 09/15/04 20 100.0 20.9 7.4 6.7 1015 20 100.0 20.9 7.4 7.3 991 100.0 20.9 7.4 7.0 1003
21 09/16/04 20 100.0 21.5 7.5 7.8 - 20 100.0 21.4 7.5 7.3 - 100.0 21.5 7.5 7.6 -

Median: 20.1 7.4 7.6 1085 20.1 7.4 7.7 1146 20.1 7.4 7.7 1110
Mode: 20.0 7.4 7.8 1070 20.0 7.4 7.7 1190 20.0 7.4 7.6 #N/A
Mean: 100.0 20.3 7.4 7.5 1091 100.0 20.3 7.4 7.7 1140 100.0 20.3 7.4 7.6 1116
SEM: 0.00 0.09 0.03 0.09 11.08 0.00 0.08 0.02 0.06 11.01 0.00 0.08 0.03 0.07 9.23

% CV: 0.00 8.73 4.72 14.86 146.20 0.00 8.18 4.17 9.43 142.07 0.00 8.44 4.21 11.11 120.50

Workorder No:
Test Chemical:

00056
Phenobarbital (PBB)

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

DAILY DATA SPENT

Target Conc: 0.0 mg/L
Test No:
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study FEL

1

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux)

Initial No.= 20 Initial No.= 20
1 08/27/04 20 100.0 20.0 7.7 7.7 1240 20 100.0 20.0 7.6 7.4 1000 100.0 20.0 7.7 7.6 1120
2 08/28/04 20 100.0 20.1 7.7 7.8 1162 20 100.0 20.1 7.6 7.7 970 100.0 20.1 7.7 7.8 1066
3 08/29/04 20 100.0 20.2 7.6 7.5 1184 20 100.0 20.1 7.7 7.6 1010 100.0 20.2 7.7 7.6 1097
4 08/30/04 20 100.0 20.0 7.6 7.9 1190 20 100.0 20.0 7.6 8.0 1032 100.0 20.0 7.6 8.0 1111
5 08/31/04 20 100.0 20.1 7.6 7.8 1180 20 100.0 20.1 7.5 7.7 990 100.0 20.1 7.6 7.8 1085
6 09/01/04 20 100.0 20.0 7.6 7.9 - 20 100.0 20.1 7.6 8.3 - 100.0 20.1 7.6 8.1 -
7 09/02/04 20 100.0 20.0 7.6 7.3 1195 20 100.0 20.0 7.6 8.0 992 100.0 20.0 7.6 7.7 1094
8 09/03/04 20 100.0 20.2 7.6 7.2 1200 20 100.0 20.1 7.6 8.0 1011 100.0 20.2 7.6 7.6 1106
9 09/04/04 20 100.0 20.1 7.6 7.6 1134 20 100.0 20.1 7.6 6.7 870 100.0 20.1 7.6 7.2 1002
10 09/05/04 20 100.0 20.1 7.6 7.7 1092 20 100.0 20.1 7.7 7.5 897 100.0 20.1 7.7 7.6 995
11 09/06/04 20 100.0 20.0 7.6 7.7 1120 20 100.0 20.1 7.7 8.2 917 100.0 20.1 7.7 8.0 1019
12 09/07/04 20 100.0 20.0 7.5 7.2 1010 20 100.0 20.0 7.6 8.0 1201 100.0 20.0 7.6 7.6 1106
13 09/08/04 1 19 95.0 20.0 7.6 7.4 1239 20 100.0 20.0 7.7 8.0 938 97.5 20.0 7.7 7.7 1089
14 09/09/04 19 95.0 20.0 7.6 8.0 1228 20 100.0 20.0 7.7 8.0 999 97.5 20.0 7.7 8.0 1114
15 09/10/04 19 95.0 20.0 7.6 7.5 1180 20 100.0 20.0 7.6 7.9 980 97.5 20.0 7.6 7.7 1080
16 09/11/04 19 95.0 20.2 7.6 7.7 1227 20 100.0 20.1 7.6 7.9 975 97.5 20.2 7.6 7.8 1101
17 09/12/04 19 95.0 20.0 7.6 8.0 1210 20 100.0 20.0 7.7 7.7 967 97.5 20.0 7.7 7.9 1089
18 09/13/04 19 95.0 20.6 7.4 6.4 1127 20 100.0 20.6 7.5 7.5 962 97.5 20.6 7.5 7.0 1045
19 09/14/04 19 95.0 20.7 7.4 6.4 1168 20 100.0 20.8 7.5 7.2 942 97.5 20.8 7.5 6.8 1055
20 09/15/04 19 95.0 20.8 7.4 6.4 1167 20 100.0 20.8 7.5 7.2 984 97.5 20.8 7.5 6.8 1076
21 09/16/04 19 95.0 21.2 7.4 7.0 - 20 100.0 21.1 7.5 7.6 - 97.5 21.2 7.5 7.3 -

Median: 20.1 7.6 7.6 1180 20.1 7.6 7.7 980 20.1 7.6 7.7 1089
Mode: 20.0 7.6 7.7 1180 20.1 7.6 8.0 #N/A 20.0 7.7 7.6 1106
Mean: 97.9 20.2 7.6 7.4 1171 100.0 20.2 7.6 7.7 981 98.9 20.2 7.6 7.6 1076
SEM: 0.55 0.07 0.02 0.11 12.97 0.00 0.07 0.02 0.08 15.41 0.28 0.07 0.02 0.08 8.56

% CV: 25.63 7.39 3.32 18.68 165.26 0.00 7.21 2.68 13.73 214.45 12.75 7.27 2.70 13.63 113.72

DAILY DATA SPENT

Target Conc: 125 mg/L
Test No:

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

Workorder No:
Test Chemical:

00056
Phenobarbital (PBB)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study FEL

1

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux)

Initial No.= 20 Initial No.= 20
1 08/27/04 20 100.0 20.0 7.8 8.0 1460 20 100.0 20.0 7.8 6.7 1472 100.0 20.0 7.8 7.4 1466
2 08/28/04 20 100.0 20.2 7.8 7.8 1155 20 100.0 20.2 7.7 7.0 1191 100.0 20.2 7.8 7.4 1173
3 08/29/04 20 100.0 20.2 7.7 7.0 1205 20 100.0 20.1 7.8 7.3 1224 100.0 20.2 7.8 7.2 1215
4 08/30/04 20 100.0 20.0 7.7 8.2 1525 20 100.0 20.0 7.7 8.2 1444 100.0 20.0 7.7 8.2 1485
5 08/31/04 20 100.0 20.1 7.6 7.1 1463 20 100.0 20.1 7.6 7.8 1419 100.0 20.1 7.6 7.5 1441
6 09/01/04 20 100.0 20.1 7.6 7.4 - 20 100.0 20.2 7.7 8.1 - 100.0 20.2 7.7 7.8 -
7 09/02/04 20 100.0 20.0 7.6 7.3 1445 20 100.0 20.0 7.7 8.1 1453 100.0 20.0 7.7 7.7 1449
8 09/03/04 20 100.0 20.2 7.6 7.0 1463 20 100.0 20.2 7.7 8.0 1309 100.0 20.2 7.7 7.5 1386
9 09/04/04 20 100.0 20.2 7.6 6.9 1401 20 100.0 20.1 7.7 7.0 1374 100.0 20.2 7.7 7.0 1388
10 09/05/04 20 100.0 20.1 7.8 7.7 1425 20 100.0 20.3 7.8 6.9 1390 100.0 20.2 7.8 7.3 1408
11 09/06/04 20 100.0 20.1 7.6 7.6 1401 20 100.0 20.2 7.7 7.9 1273 100.0 20.2 7.7 7.8 1337
12 09/07/04 20 100.0 20.0 7.6 7.5 1427 20 100.0 20.1 7.6 7.1 1443 100.0 20.1 7.6 7.3 1435
13 09/08/04 20 100.0 20.0 7.7 7.6 1267 20 100.0 20.0 7.6 7.4 1368 100.0 20.0 7.7 7.5 1318
14 09/09/04 20 100.0 20.0 7.7 7.8 1421 20 100.0 20.0 7.7 7.6 1334 100.0 20.0 7.7 7.7 1378
15 09/10/04 20 100.0 20.0 7.7 7.5 1373 20 100.0 20.0 7.7 7.7 1339 100.0 20.0 7.7 7.6 1356
16 09/11/04 20 100.0 20.1 7.7 7.8 1272 20 100.0 20.1 7.8 7.3 1370 100.0 20.1 7.8 7.6 1321
17 09/12/04 20 100.0 20.0 7.7 7.5 1415 20 100.0 20.0 7.7 7.7 1332 100.0 20.0 7.7 7.6 1374
18 09/13/04 20 100.0 20.6 7.5 6.6 1323 20 100.0 20.6 7.5 7.1 1286 100.0 20.6 7.5 6.9 1305
19 09/14/04 20 100.0 20.8 7.5 6.4 1428 20 100.0 20.9 7.5 6.6 1403 100.0 20.9 7.5 6.5 1416
20 09/15/04 20 100.0 20.8 7.5 6.5 1508 20 100.0 20.9 7.5 6.7 1440 100.0 20.9 7.5 6.6 1474
21 09/16/04 20 100.0 21.3 7.4 6.7 - 20 100.0 21.3 7.5 6.7 - 100.0 21.3 7.5 6.7 -

Median: 20.1 7.6 7.5 1421 20.1 7.7 7.3 1370 20.2 7.7 7.5 1386
Mode: 20.0 7.7 7.8 1463 20.0 7.7 6.7 #N/A 20.0 7.7 7.8 #N/A
Mean: 100.0 20.2 7.6 7.3 1388 100.0 20.3 7.7 7.4 1361 100.0 20.2 7.7 7.4 1375
SEM: 0.00 0.08 0.02 0.11 22.93 0.00 0.08 0.02 0.11 18.15 0.00 0.08 0.02 0.09 19.20

% CV: 0.00 7.77 3.88 18.80 268.26 0.00 8.06 3.67 19.27 214.47 0.00 7.88 3.59 15.80 225.69

DAILY DATA SPENT

Target Conc: 250 mg/L
Test No:

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

Workorder No:
Test Chemical:

00056
Phenobarbital (PBB)

Page 3 of 10



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study FEL

1

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux)

Initial No.= 20 Initial No.= 20
1 08/27/04 20 100.0 20.1 8.0 7.7 1233 20 100.0 20.1 8.0 7.2 1393 100.0 20.1 8.0 7.5 1313
2 08/28/04 20 100.0 20.2 7.9 7.4 1130 20 100.0 20.2 7.9 6.8 1351 100.0 20.2 7.9 7.1 1241
3 08/29/04 20 100.0 20.1 7.8 7.7 1150 20 100.0 20.3 7.9 7.9 1410 100.0 20.2 7.9 7.8 1280
4 08/30/04 20 100.0 20.0 7.7 7.5 1254 20 100.0 20.0 7.8 7.4 1337 100.0 20.0 7.8 7.5 1296
5 08/31/04 20 100.0 20.1 7.7 7.3 1374 20 100.0 20.1 7.7 6.4 1360 100.0 20.1 7.7 6.9 1367
6 09/01/04 20 100.0 20.2 7.8 7.3 - 20 100.0 20.2 7.7 5.4 - 100.0 20.2 7.8 6.4 -
7 09/02/04 20 100.0 20.1 7.8 7.1 1253 20 100.0 20.1 7.8 6.9 1405 100.0 20.1 7.8 7.0 1329
8 09/03/04 20 100.0 20.2 7.8 6.9 1216 20 100.0 20.1 7.8 7.9 1362 100.0 20.2 7.8 7.4 1289
9 09/04/04 20 100.0 20.3 7.8 6.5 1048 20 100.0 20.2 7.8 6.6 1248 100.0 20.3 7.8 6.6 1148
10 09/05/04 20 100.0 20.2 7.7 7.1 1276 20 100.0 20.2 7.8 7.6 1324 100.0 20.2 7.8 7.4 1300
11 09/06/04 20 100.0 20.2 7.6 6.8 1168 20 100.0 20.2 7.8 7.7 1333 100.0 20.2 7.7 7.3 1251
12 09/07/04 20 100.0 20.1 7.7 6.9 1229 20 100.0 20.1 7.7 7.0 1337 100.0 20.1 7.7 7.0 1283
13 09/08/04 20 100.0 20.0 7.7 7.1 1279 20 100.0 20.0 7.7 7.1 1352 100.0 20.0 7.7 7.1 1316
14 09/09/04 20 100.0 20.0 7.8 7.7 1224 20 100.0 20.0 7.8 8.0 1254 100.0 20.0 7.8 7.9 1239
15 09/10/04 20 100.0 20.0 7.8 7.7 1271 20 100.0 20.0 7.8 8.0 1340 100.0 20.0 7.8 7.9 1306
16 09/11/04 20 100.0 20.0 7.8 7.7 1288 20 100.0 20.2 7.8 7.9 1348 100.0 20.1 7.8 7.8 1318
17 09/12/04 20 100.0 20.0 7.9 7.6 1278 20 100.0 20.0 7.8 7.6 1354 100.0 20.0 7.9 7.6 1316
18 09/13/04 20 100.0 20.6 7.7 7.3 1149 20 100.0 20.6 7.7 7.5 1318 100.0 20.6 7.7 7.4 1234
19 09/14/04 20 100.0 20.7 7.7 7.3 1286 20 100.0 20.8 7.7 7.1 1345 100.0 20.8 7.7 7.2 1316
20 09/15/04 20 100.0 20.9 7.7 6.7 1050 20 100.0 20.9 7.7 7.2 1132 100.0 20.9 7.7 7.0 1091
21 09/16/04 20 100.0 21.3 7.6 6.5 - 20 100.0 21.3 7.7 7.4 - 100.0 21.3 7.7 7.0 -

Median: 20.1 7.8 7.3 1233 20.2 7.8 7.4 1345 20.2 7.8 7.3 1296
Mode: 20.0 7.8 7.7 #N/A 20.2 7.8 7.9 1337 20.1 7.7 7.0 1316
Mean: 100.0 20.3 7.8 7.2 1219 100.0 20.3 7.8 7.3 1332 100.0 20.3 7.8 7.2 1275
SEM: 0.00 0.07 0.02 0.09 19.27 0.00 0.08 0.02 0.14 14.51 0.00 0.07 0.02 0.09 14.97

% CV: 0.00 7.62 3.49 14.79 240.61 0.00 7.67 2.92 23.38 173.31 0.00 7.60 2.98 15.37 182.78

Workorder No:
Test Chemical:

00056
Phenobarbital (PBB)

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

DAILY DATA SPENT

Target Conc: 500 mg/L
Test No:
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study FEL

1

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux)

Initial No.= 20 Initial No.= 20
1 08/27/04 20 100.0 20.1 7.7 6.1 1013 20 100.0 20.2 7.8 8.2 1112 100.0 20.2 7.8 7.2 1063
2 08/28/04 20 100.0 20.2 7.7 6.3 1057 2 18 90.0 20.2 7.8 8.1 1095 95.0 20.2 7.8 7.2 1076
3 08/29/04 20 100.0 20.2 7.9 7.6 1080 18 90.0 20.2 7.8 7.9 1107 95.0 20.2 7.9 7.8 1094
4 08/30/04 20 100.0 20.0 7.6 6.4 1070 18 90.0 20.0 7.7 8.2 1123 95.0 20.0 7.7 7.3 1097
5 08/31/04 20 100.0 20.1 7.6 7.2 1110 18 90.0 20.1 7.7 8.1 1153 95.0 20.1 7.7 7.7 1132
6 09/01/04 20 100.0 20.2 7.8 7.3 - 18 90.0 20.2 7.9 8.2 - 95.0 20.2 7.9 7.8 -
7 09/02/04 20 100.0 20.1 8.0 6.6 1050 18 90.0 20.1 8.0 8.2 1169 95.0 20.1 8.0 7.4 1110
8 09/03/04 20 100.0 20.1 8.0 8.0 1050 18 90.0 20.2 8.0 8.2 1100 95.0 20.2 8.0 8.1 1075
9 09/04/04 20 100.0 20.2 7.7 7.9 921 18 90.0 20.1 7.9 8.2 1010 95.0 20.2 7.8 8.1 966
10 09/05/04 20 100.0 20.3 8.1 7.5 969 18 90.0 20.1 8.2 6.7 1037 95.0 20.2 8.2 7.1 1003
11 09/06/04 20 100.0 20.3 7.9 7.8 986 18 90.0 20.3 7.9 8.2 981 95.0 20.3 7.9 8.0 984
12 09/07/04 20 100.0 20.1 7.9 6.5 1061 18 90.0 20.1 7.9 7.9 1136 95.0 20.1 7.9 7.2 1099
13 09/08/04 20 100.0 20.0 7.9 7.2 1031 18 90.0 20.0 7.9 7.9 1139 95.0 20.0 7.9 7.6 1085
14 09/09/04 20 100.0 20.0 7.9 7.5 1236 18 90.0 20.0 7.9 8.0 1179 95.0 20.0 7.9 7.8 1208
15 09/10/04 20 100.0 20.0 7.9 7.5 1033 18 90.0 20.0 7.9 7.9 1010 95.0 20.0 7.9 7.7 1022
16 09/11/04 20 100.0 20.0 7.9 8.2 1033 18 90.0 20.0 7.8 7.6 1170 95.0 20.0 7.9 7.9 1102
17 09/12/04 20 100.0 20.0 7.8 8.1 1050 18 90.0 20.0 7.8 7.8 1169 95.0 20.0 7.8 8.0 1110
18 09/13/04 20 100.0 20.6 7.9 6.8 1030 18 90.0 20.6 7.9 7.3 1084 95.0 20.6 7.9 7.1 1057
19 09/14/04 20 100.0 20.8 7.8 6.9 561 18 90.0 20.8 7.8 7.5 1001 95.0 20.8 7.8 7.2 781
20 09/15/04 20 100.0 20.9 7.8 6.5 883 18 90.0 20.9 7.8 7.5 964 95.0 20.9 7.8 7.0 924
21 09/16/04 1 19 95.0 21.3 7.8 7.5 - 18 90.0 21.3 7.8 7.7 - 92.5 21.3 7.8 7.6 -

Median: 20.1 7.9 7.3 1033 20.1 7.9 7.9 1107 20.2 7.9 7.6 1076
Mode: 20.0 7.9 7.5 1050 20.0 7.8 8.2 1169 20.0 7.9 7.8 1110
Mean: 99.8 20.3 7.8 7.2 1012 90.5 20.3 7.9 7.9 1092 95.1 20.3 7.9 7.5 1052
SEM: 0.24 0.08 0.03 0.14 30.06 0.48 0.08 0.02 0.08 16.09 0.27 0.08 0.02 0.08 21.17

% CV: 10.92 7.77 4.58 23.67 411.87 22.94 7.78 3.96 13.72 212.30 12.76 7.75 4.09 13.02 284.50

DAILY DATA SPENT

Target Conc: 1000 mg/L
Test No:

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

Workorder No:
Test Chemical:

00056
Phenobarbital (PBB)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL
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BATT02-00056
Phenobarbital - Spent

Daily Average of Larval Survival for Initial Stage 51 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study
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BATT02-00056
Phenobarbital - Spent

Daily Average Tank Temperatures for Initial Stage 51 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study
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BATT02-00056
Phenobarbital - Spent

Daily Average pH for Initial Stage 51 Test

4

5

6

7

8

9

10

0 3 6 9 12 15 18 21

Study Days

M
ea

n 
pH

 (s
u)

0.0 mg/L
125 mg/L
250 mg/L
500 mg/L
1000 mg/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL
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BATT02-00056
Phenobarbital - Spent

Daily Average Dissolved Oxygen (DO) for Initial Stage 51 Test
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BATT02-00056
Phenobarbital - Spent

Daily Average Light Intensity for Initial Stage 51 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light Test
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity Conc1

Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux) (mg/L)
Initial No.= 20 Initial No.= 20

0 09/01/04 100.0 21.0 7.0 5.6 - 100.0 21.0 7.0 5.3 - 100.0 21.0 7.0 5.5 - 0.25
1 09/02/04 20 100.0 20.8 7.4 7.3 1149 20 100.0 20.7 7.4 6.0 1254 100.0 20.8 7.4 6.7 1202
2 09/03/04 20 100.0 20.6 7.3 6.8 1148 20 100.0 20.6 7.3 5.2 1160 100.0 20.6 7.3 6.0 1154
3 09/04/04 20 100.0 20.5 7.3 5.2 1078 20 100.0 20.6 7.3 5.6 1140 100.0 20.6 7.3 5.4 1109
4 09/05/04 20 100.0 20.6 7.2 7.7 1248 20 100.0 20.5 7.2 7.8 1164 100.0 20.6 7.2 7.8 1206
5 09/06/04 20 100.0 20.6 7.1 5.8 1227 20 100.0 20.6 7.1 4.3 1182 100.0 20.6 7.1 5.1 1205
6 09/07/04 20 100.0 20.4 7.2 7.8 1220 20 100.0 20.4 7.3 7.0 1257 100.0 20.4 7.3 7.4 1239
7 09/08/04 20 100.0 20.3 7.3 7.6 1152 20 100.0 20.3 7.2 6.4 1356 100.0 20.3 7.3 7.0 1254
8 09/09/04 20 100.0 20.7 7.5 7.4 1030 20 100.0 20.7 7.5 7.4 1100 100.0 20.7 7.5 7.4 1065 0.24
9 09/10/04 20 100.0 20.4 7.5 7.9 1235 20 100.0 20.4 7.5 7.8 1240 100.0 20.4 7.5 7.9 1238
10 09/11/04 20 100.0 20.5 7.3 6.6 1047 20 100.0 20.4 7.3 6.5 1255 100.0 20.5 7.3 6.6 1151
11 09/12/04 20 100.0 20.4 7.2 7.4 1135 20 100.0 20.4 7.2 7.6 1286 100.0 20.4 7.2 7.5 1211
12 09/13/04 20 100.0 21.5 7.2 7.3 1242 20 100.0 21.5 7.2 6.6 1282 100.0 21.5 7.2 7.0 1262
13 09/14/04 20 100.0 21.3 7.5 7.8 1334 20 100.0 21.3 7.5 7.5 1364 100.0 21.3 7.5 7.7 1349
14 09/15/04 20 100.0 20 100.0 100.0 0.06

Median: 20.6 7.3 7.4 1152 20.6 7.3 6.6 1254 20.6 7.3 7.0 1206
Mode: 20.6 7.3 7.3 #N/A 20.4 7.3 7.8 #N/A 20.4 7.3 7.4 #N/A
Mean: 100.0 20.7 7.3 7.0 1173 100.0 20.7 7.3 6.5 1234 100.0 20.7 7.3 6.8 1203 0.182
SEM: 0.00 0.09 0.04 0.24 24.51 0.00 0.10 0.04 0.29 22.37 0.00 0.10 0.04 0.25 20.08 0.06

% CV: 0.00 7.80 5.60 33.57 258.05 0.00 7.88 5.60 43.10 229.63 0.00 7.82 5.55 36.25 208.72 25.75

1All measured test concentrations reported by Battelle as less than method detection limit (MDL) [0.1112 mg/L] or none detected (ND) are expressed as 0.06 mg/L (1/2 of MDL).

Workorder No:
Test Chemical:

00056
Phenobarbital (PBB)

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

DAILY DATA RENEW

Target Conc: 0.0 mg/L
Test No:
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light Test
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux) (mg/L)

Initial No.= 20 Initial No.= 20
0 09/01/04 100.0 21.0 7.9 6.3 - 100.0 21.0 8.0 6.4 - 100.0 21.0 8.0 6.4 - 243.00
1 09/02/04 20 100.0 20.5 7.9 7.5 920 20 100.0 20.5 7.9 7.7 1020 100.0 20.5 7.9 7.6 970
2 09/03/04 20 100.0 20.7 7.8 6.8 760 20 100.0 20.7 7.9 7.2 974 100.0 20.7 7.9 7.0 867
3 09/04/04 20 100.0 20.6 8.0 7.2 1039 20 100.0 20.7 8.0 7.6 1140 100.0 20.7 8.0 7.4 1090
4 09/05/04 20 100.0 20.6 7.8 7.3 1035 20 100.0 20.7 7.7 7.5 1155 100.0 20.7 7.8 7.4 1095
5 09/06/04 20 100.0 20.5 7.7 7.4 1095 20 100.0 20.5 7.7 7.8 1169 100.0 20.5 7.7 7.6 1132
6 09/07/04 20 100.0 20.6 7.8 6.2 957 20 100.0 20.9 7.7 6.8 1031 100.0 20.8 7.8 6.5 994
7 09/08/04 20 100.0 20.4 7.7 6.5 948 20 100.0 20.3 7.7 7.3 967 100.0 20.4 7.7 6.9 958
8 09/09/04 20 100.0 20.5 7.7 6.6 974 20 100.0 20.8 7.8 7.2 1128 100.0 20.7 7.8 6.9 1051 197.90
9 09/10/04 20 100.0 20.6 7.7 6.4 923 20 100.0 20.7 7.7 6.9 1151 100.0 20.7 7.7 6.7 1037
10 09/11/04 20 100.0 20.7 7.8 6.8 951 20 100.0 20.6 7.7 7.3 984 100.0 20.7 7.8 7.1 968
11 09/12/04 20 100.0 20.6 7.8 7.2 938 20 100.0 20.7 7.7 7.3 1047 100.0 20.7 7.8 7.3 993
12 09/13/04 20 100.0 20.8 7.7 7.6 913 20 100.0 20.8 7.6 7.2 1011 100.0 20.8 7.7 7.4 962
13 09/14/04 20 100.0 20.9 7.7 7.2 989 20 100.0 21.2 7.7 7.3 1187 100.0 21.1 7.7 7.3 1088
14 09/15/04 20 100.0 20 100.0 100.0 203.60

Median: 20.6 7.8 7.0 951 20.7 7.7 7.3 1047 20.7 7.8 7.2 994
Mode: 20.6 7.7 7.2 #N/A 20.7 7.7 7.3 #N/A 20.7 7.8 7.4 #N/A
Mean: 100.0 20.6 7.8 6.9 957 100.0 20.7 7.8 7.3 1074 100.0 20.7 7.8 7.1 1016 214.833
SEM: 0.00 0.04 0.03 0.13 22.20 0.00 0.06 0.03 0.10 22.73 0.00 0.05 0.03 0.11 20.57 14.18

% CV: 0.00 3.63 3.40 17.91 258.78 0.00 4.89 4.54 13.65 250.01 0.00 4.04 3.77 14.84 232.70 167.56

DAILY DATA RENEW

Target Conc: 250 mg/L
Test No:

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

Workorder No:
Test Chemical:

00056
Phenobarbital (PBB)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Tank Light Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity % Temp pH DO Intensity Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux) (mg/L)

Initial No.= 20 Initial No.= 20
0 09/01/04 100.0 20.9 8.2 6.1 - 100.0 20.9 8.2 6.3 - 100.0 20.9 8.2 6.2 - 496.80
1 09/02/04 20 100.0 20.6 8.0 7.6 1261 20 100.0 20.6 8.1 7.7 1301 100.0 20.6 8.1 7.7 1281
2 09/03/04 20 100.0 20.8 8.0 7.2 1230 20 100.0 20.8 8.0 7.3 1288 100.0 20.8 8.0 7.3 1259
3 09/04/04 20 100.0 20.7 8.0 7.5 1220 20 100.0 20.7 8.1 7.8 1266 100.0 20.7 8.1 7.7 1243
4 09/05/04 20 100.0 20.8 7.9 7.8 1222 20 100.0 20.7 8.0 7.7 1225 100.0 20.8 8.0 7.8 1224
5 09/06/04 20 100.0 20.5 7.8 7.8 1226 20 100.0 20.5 7.9 8.1 1214 100.0 20.5 7.9 8.0 1220
6 09/07/04 20 100.0 20.9 7.8 6.5 1275 20 100.0 20.9 7.9 7.6 1308 100.0 20.9 7.9 7.1 1292
7 09/08/04 20 100.0 20.4 7.8 7.5 1245 20 100.0 20.3 7.9 7.9 1294 100.0 20.4 7.9 7.7 1270
8 09/09/04 20 100.0 20.8 7.9 7.0 1215 20 100.0 20.8 7.9 7.5 1278 100.0 20.8 7.9 7.3 1247 404.75
9 09/10/04 20 100.0 20.7 7.9 6.5 1176 20 100.0 20.7 7.9 7.4 1145 100.0 20.7 7.9 7.0 1161
10 09/11/04 20 100.0 20.8 7.9 7.2 1223 20 100.0 20.9 7.9 6.9 1287 100.0 20.9 7.9 7.1 1255
11 09/12/04 20 100.0 20.7 7.9 6.9 1242 20 100.0 20.8 7.8 7.5 1293 100.0 20.8 7.9 7.2 1268
12 09/13/04 20 100.0 20.9 7.8 6.8 1328 20 100.0 20.9 7.8 7.3 1250 100.0 20.9 7.8 7.1 1289
13 09/14/04 20 100.0 21.0 7.8 6.8 1321 20 100.0 21.1 7.9 7.2 1207 100.0 21.1 7.9 7.0 1264
14 09/15/04 20 100.0 20 100.0 100.0 407.50

Median: 20.8 7.9 7.1 1230 20.8 7.9 7.5 1278 20.8 7.9 7.2 1259
Mode: 20.8 7.9 7.2 #N/A 20.9 7.9 7.7 #N/A 20.9 7.9 7.7 #N/A
Mean: 100.0 20.8 7.9 7.1 1245 100.0 20.8 8.0 7.4 1258 100.0 20.8 7.9 7.3 1252 436.350
SEM: 0.00 0.04 0.03 0.14 11.80 0.00 0.05 0.03 0.12 13.29 0.00 0.05 0.03 0.12 9.75 30.24

% CV: 0.00 3.63 4.06 19.54 120.56 0.00 4.37 4.11 16.50 135.04 0.00 3.96 3.92 16.71 99.39 250.70

DAILY DATA RENEW

Target Conc: 500 mg/L
Test No:

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

Workorder No:
Test Chemical:

00056
Phenobarbital (PBB)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Tank Light Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity % Temp pH DO Intensity Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux) (mg/L)

Initial No.= 20 Initial No.= 20
0 09/01/04 100.0 21.0 8.4 6.3 - 100.0 21.0 8.4 6.5 - 100.0 21.0 8.4 6.4 - 1047.10
1 09/02/04 20 100.0 20.6 8.3 7.5 1150 20 100.0 20.4 8.2 7.7 1040 100.0 20.5 8.3 7.6 1095
2 09/03/04 20 100.0 20.8 8.2 7.3 1166 20 100.0 20.9 8.2 7.7 1236 100.0 20.9 8.2 7.5 1201
3 09/04/04 20 100.0 20.6 8.2 7.9 1159 20 100.0 20.5 8.2 6.8 1127 100.0 20.6 8.2 7.4 1143
4 09/05/04 20 100.0 20.6 8.2 7.2 1105 20 100.0 20.6 8.3 7.6 1115 100.0 20.6 8.3 7.4 1110
5 09/06/04 20 100.0 20.5 8.0 7.4 1045 20 100.0 20.5 8.0 8.0 1034 100.0 20.5 8.0 7.7 1040
6 09/07/04 20 100.0 21.7 8.0 6.5 1165 20 100.0 21.7 8.0 6.4 1115 100.0 21.7 8.0 6.5 1140
7 09/08/04 20 100.0 20.5 8.0 7.3 1140 20 100.0 20.5 8.0 7.1 1085 100.0 20.5 8.0 7.2 1113
8 09/09/04 20 100.0 20.6 8.1 7.1 1131 20 100.0 20.8 8.0 7.1 1086 100.0 20.7 8.1 7.1 1109
9 09/10/04 20 100.0 20.8 8.0 6.7 1129 20 100.0 20.8 8.0 6.8 1127 100.0 20.8 8.0 6.8 1128
10 09/11/04 20 100.0 20.8 8.0 6.9 1137 20 100.0 20.7 8.1 6.8 1079 100.0 20.8 8.1 6.9 1108
11 09/12/04 20 100.0 20.8 8.0 7.6 1128 20 100.0 20.9 8.1 7.1 1087 100.0 20.9 8.1 7.4 1108
12 09/13/04 20 100.0 20.9 8.0 6.6 1150 20 100.0 20.9 8.0 6.8 1113 100.0 20.9 8.0 6.7 1132
13 09/14/04 20 100.0 21.4 8.0 7.0 1275 20 100.0 21.4 8.0 7.6 1235 100.0 21.4 8.0 7.3 1255
14 09/15/04 20 100.0 20 100.0 100.0 814.10

Median: 20.8 8.0 7.2 1140 20.8 8.1 7.1 1113 20.8 8.1 7.3 1113
Mode: 20.6 8.0 7.3 1150 20.9 8.0 6.8 1127 20.5 8.0 7.4 #N/A
Mean: 100.0 20.8 8.1 7.1 1145 100.0 20.8 8.1 7.1 1114 100.0 20.8 8.1 7.1 1129 930.600
SEM: 0.00 0.09 0.04 0.12 13.96 0.00 0.10 0.04 0.13 17.04 0.00 0.09 0.03 0.11 14.44 116.50

% CV: 0.00 7.56 4.77 17.08 148.81 0.00 7.94 4.66 18.61 184.14 0.00 7.68 4.59 15.72 154.89 540.08

Workorder No:
Test Chemical:

00056
Phenobarbital (PBB)

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

DAILY DATA RENEW

Target Conc: 1000 mg/L
Test No:
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light Test
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux) (mg/L)

Initial No.= 20 Initial No.= 20
0 09/01/04 100.0 20.3 8.5 7.3 - 100.0 20.3 8.5 7.4 - 100.0 20.3 8.5 7.4 - 1518.90
1 09/02/04 20 100.0 20.6 8.4 6.9 1001 20 100.0 20.6 8.4 7.1 855 100.0 20.6 8.4 7.0 928
2 09/03/04 20 100.0 20.9 8.3 7.1 1046 20 100.0 20.8 8.3 7.6 879 100.0 20.9 8.3 7.4 963
3 09/04/04 20 100.0 20.6 8.3 7.7 937 20 100.0 20.6 8.1 7.8 936 100.0 20.6 8.2 7.8 937
4 09/05/04 20 100.0 20.5 8.2 7.9 965 20 100.0 20.5 8.3 8.0 925 100.0 20.5 8.3 8.0 945
5 09/06/04 20 100.0 20.5 8.2 7.4 868 20 100.0 20.6 8.3 8.1 848 100.0 20.6 8.3 7.8 858
6 09/07/04 20 100.0 20.9 8.1 6.5 1070 20 100.0 20.8 8.2 6.5 980 100.0 20.9 8.2 6.5 1025
7 09/08/04 20 100.0 20.5 8.1 6.8 885 20 100.0 20.5 8.1 6.7 820 100.0 20.5 8.1 6.8 853
8 09/09/04 20 100.0 20.7 8.1 6.8 954 20 100.0 20.8 8.1 6.8 927 100.0 20.8 8.1 6.8 941
9 09/10/04 20 100.0 20.8 8.1 6.1 984 20 100.0 20.8 8.1 6.2 1033 100.0 20.8 8.1 6.2 1009
10 09/11/04 20 100.0 20.7 8.1 7.1 883 20 100.0 20.7 8.2 7.0 822 100.0 20.7 8.2 7.1 853
11 09/12/04 20 100.0 20.8 8.1 7.4 864 20 100.0 20.9 8.1 7.4 831 100.0 20.9 8.1 7.4 848
12 09/13/04 20 100.0 21.0 8.0 6.4 956 20 100.0 21.0 8.1 6.3 890 100.0 21.0 8.1 6.4 923
13 09/14/04 20 100.0 21.4 8.2 6.3 1090 20 100.0 21.5 8.2 6.0 962 100.0 21.5 8.2 6.2 1026
14 09/15/04 20 100.0 20 100.0 100.0 1242.70

Median: 20.7 8.2 7.0 956 20.8 8.2 7.1 890 20.7 8.2 7.0 937
Mode: 20.5 8.1 7.1 #N/A 20.8 8.1 7.4 #N/A 20.9 8.1 7.4 853
Mean: 100.0 20.7 8.2 7.0 962 100.0 20.7 8.2 7.1 901 100.0 20.7 8.2 7.0 931 1380.800
SEM: 0.00 0.07 0.04 0.14 20.95 0.00 0.08 0.03 0.18 18.45 0.00 0.07 0.03 0.16 17.88 138.10

% CV: 0.00 6.00 4.84 20.26 243.54 0.00 6.25 4.51 25.54 221.65 0.00 6.08 4.46 22.57 211.27 525.59

DAILY DATA RENEW

Target Conc: 1500 mg/L
Test No:

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

Workorder No:
Test Chemical:

00056
Phenobarbital (PBB)

Page 5 of 10



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

Page 6 of 10

BATT02-00056
Phenobarbital - Renewal

Daily Average of Larval Survival for Initial Stage 54 Test
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BATT02-00056
Phenobarbital - Renewal

Daily Average Tank Temperatures for Initial Stage 54 Test
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BATT02-00056
Phenobarbital - Renewal

Daily Average pH for Initial Stage 54 Test
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BATT02-00056
Phenobarbital - Renewal

Daily Average Dissolved Oxygen (DO) for Initial Stage 54 Test

4

5

6

7

8

9

10

0 2 4 6 8 10 12 14

Study Days

M
ea

n 
D

O
 (m

g/
L)

0.0 mg/L
250 mg/L
500 mg/L
1000 mg/L
1500 mg/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

Page 10 of 10

BATT02-00056
Phenobarbital - Renewal

Daily Average Light Intensity for Initial Stage 54 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux)

Initial No.= 20 Initial No.= 20
1 09/02/04 20 100.0 20.0 7.5 8.2 1149 20 100.0 20.0 7.5 8.0 1254 100.0 20.0 7.5 8.1 1202
2 09/03/04 20 100.0 20.0 7.4 8.2 1148 20 100.0 20.0 7.5 7.5 1160 100.0 20.0 7.5 7.9 1154
3 09/04/04 20 100.0 20.0 7.4 7.5 1078 20 100.0 20.3 7.5 7.3 1140 100.0 20.2 7.5 7.4 1109
4 09/05/04 20 100.0 20.2 7.4 7.1 1248 20 100.0 20.1 7.3 7.4 1164 100.0 20.2 7.4 7.3 1206
5 09/06/04 20 100.0 20.2 7.6 8.0 1227 20 100.0 20.1 7.6 7.1 1182 100.0 20.2 7.6 7.6 1205
6 09/07/04 20 100.0 20.1 7.5 8.1 1220 20 100.0 20.1 7.5 7.6 1257 100.0 20.1 7.5 7.9 1239
7 09/08/04 20 100.0 20.0 7.5 8.1 1152 20 100.0 20.0 7.5 7.5 1356 100.0 20.0 7.5 7.8 1254
8 09/09/04 20 100.0 20.0 7.5 8.0 1030 20 100.0 20.0 7.5 6.1 1100 100.0 20.0 7.5 7.1 1065
9 09/10/04 20 100.0 20.0 7.6 8.1 1235 20 100.0 20.0 7.6 8.1 1240 100.0 20.0 7.6 8.1 1238
10 09/11/04 20 100.0 20.0 7.3 8.0 1047 20 100.0 20.1 7.4 7.9 1255 100.0 20.1 7.4 8.0 1151
11 09/12/04 20 100.0 20.1 7.5 8.2 1135 20 100.0 20.0 7.4 7.9 1286 100.0 20.1 7.5 8.1 1211
12 09/13/04 20 100.0 20.6 7.5 8.1 1242 20 100.0 20.3 7.6 7.9 1282 100.0 20.5 7.6 8.0 1262
13 09/14/04 20 100.0 20.7 7.6 8.0 1334 20 100.0 20.6 7.6 7.8 1364 100.0 20.7 7.6 7.9 1349
14 09/15/04 20 100.0 20.9 7.6 8.0 - 20 100.0 20.8 7.6 7.8 - 100.0 20.9 7.6 7.9 -

Median: 20.1 7.5 8.1 1152 20.1 7.5 7.7 1254 20.1 7.5 7.9 1206
Mode: 20.0 7.5 8.0 #N/A 20.0 7.5 7.9 #N/A 20.0 7.5 8.1 #N/A
Mean: 100.0 20.2 7.5 8.0 1173 100.0 20.2 7.5 7.6 1234 100.0 20.2 7.5 7.8 1203
SEM: 0.00 0.08 0.02 0.08 24.51 0.00 0.07 0.02 0.14 22.37 0.00 0.07 0.02 0.09 20.08

% CV: 0.00 6.76 3.35 10.80 258.05 0.00 5.55 3.35 18.57 229.63 0.00 6.01 3.12 11.79 208.72

Workorder No:
Test Chemical:

00056
Phenobarbital (PBB)

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

DAILY DATA SPENT

Target Conc: 0.0 mg/L
Test No:
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux)

Initial No.= 20 Initial No.= 20
1 09/02/04 20 100.0 20.0 7.8 7.3 920 20 100.0 20.0 7.8 8.2 1020 100.0 20.0 7.8 7.8 970
2 09/03/04 20 100.0 20.2 7.7 7.6 760 20 100.0 20.2 7.7 8.0 974 100.0 20.2 7.7 7.8 867
3 09/04/04 20 100.0 20.4 7.9 7.1 1039 20 100.0 20.2 8.0 7.8 1140 100.0 20.3 8.0 7.5 1090
4 09/05/04 20 100.0 20.1 7.8 7.8 1035 20 100.0 20.2 7.7 7.6 1155 100.0 20.2 7.8 7.7 1095
5 09/06/04 20 100.0 20.2 7.6 7.5 1095 20 100.0 20.2 7.7 8.0 1169 100.0 20.2 7.7 7.8 1132
6 09/07/04 20 100.0 20.1 7.6 7.1 957 20 100.0 20.1 7.6 7.8 1031 100.0 20.1 7.6 7.5 994
7 09/08/04 20 100.0 20.0 7.6 7.4 948 20 100.0 20.0 7.6 8.0 967 100.0 20.0 7.6 7.7 958
8 09/09/04 20 100.0 20.0 7.6 7.3 974 20 100.0 20.0 7.7 7.9 1128 100.0 20.0 7.7 7.6 1051
9 09/10/04 20 100.0 20.0 7.6 7.4 923 20 100.0 20.0 7.7 7.8 1151 100.0 20.0 7.7 7.6 1037
10 09/11/04 20 100.0 20.1 7.7 7.7 951 20 100.0 20.0 7.6 7.4 984 100.0 20.1 7.7 7.6 968
11 09/12/04 20 100.0 20.0 7.6 7.7 938 20 100.0 20.0 7.7 7.7 1047 100.0 20.0 7.7 7.7 993
12 09/13/04 20 100.0 20.6 7.5 7.4 913 20 100.0 20.7 7.5 7.4 1011 100.0 20.7 7.5 7.4 962
13 09/14/04 20 100.0 20.6 7.7 7.9 989 20 100.0 20.6 7.6 7.5 1187 100.0 20.6 7.7 7.7 1088
14 09/15/04 20 100.0 20.8 7.6 7.6 - 20 100.0 20.8 7.7 7.7 - 100.0 20.8 7.7 7.7 -

Median: 20.1 7.6 7.5 951 20.2 7.7 7.8 1047 20.1 7.7 7.7 994
Mode: 20.0 7.6 7.4 #N/A 20.0 7.7 8.0 #N/A 20.0 7.7 7.7 #N/A
Mean: 100.0 20.2 7.7 7.5 957 100.0 20.2 7.7 7.8 1074 100.0 20.2 7.7 7.6 1016
SEM: 0.00 0.07 0.03 0.07 22.20 0.00 0.07 0.03 0.06 22.73 0.00 0.07 0.03 0.03 20.57

% CV: 0.00 5.99 3.91 8.94 258.78 0.00 6.22 4.21 8.61 250.01 0.00 6.05 3.80 4.53 232.70

DAILY DATA SPENT

Target Conc: 250 mg/L
Test No:

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

Workorder No:
Test Chemical:

00056
Phenobarbital (PBB)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux)

Initial No.= 20 Initial No.= 20
1 09/02/04 20 100.0 20.0 8.0 8.2 1261 20 100.0 20.0 8.0 8.3 1301 100.0 20.0 8.0 8.3 1281
2 09/03/04 20 100.0 20.2 7.9 7.9 1230 20 100.0 20.1 7.9 8.0 1288 100.0 20.2 7.9 8.0 1259
3 09/04/04 20 100.0 20.1 7.9 6.4 1220 20 100.0 20.2 7.9 7.9 1266 100.0 20.2 7.9 7.2 1243
4 09/05/04 20 100.0 20.1 7.8 7.5 1222 20 100.0 20.2 7.9 6.7 1225 100.0 20.2 7.9 7.1 1224
5 09/06/04 20 100.0 20.2 7.7 7.9 1226 20 100.0 20.2 7.8 8.4 1214 100.0 20.2 7.8 8.2 1220
6 09/07/04 20 100.0 20.1 7.7 7.0 1275 20 100.0 20.1 7.8 7.9 1308 100.0 20.1 7.8 7.5 1292
7 09/08/04 20 100.0 20.0 7.7 7.5 1245 20 100.0 20.1 7.8 8.2 1294 100.0 20.1 7.8 7.9 1270
8 09/09/04 20 100.0 20.0 7.8 7.7 1215 20 100.0 20.0 7.8 8.2 1278 100.0 20.0 7.8 8.0 1247
9 09/10/04 20 100.0 20.0 7.8 7.7 1176 20 100.0 20.0 7.8 8.2 1145 100.0 20.0 7.8 8.0 1161
10 09/11/04 20 100.0 20.0 7.7 8.1 1223 20 100.0 20.0 7.8 7.8 1287 100.0 20.0 7.8 8.0 1255
11 09/12/04 20 100.0 20.0 7.8 7.9 1242 20 100.0 20.0 7.8 7.6 1293 100.0 20.0 7.8 7.8 1268
12 09/13/04 20 100.0 20.7 7.7 7.2 1328 20 100.0 20.7 7.7 7.8 1250 100.0 20.7 7.7 7.5 1289
13 09/14/04 20 100.0 20.7 7.6 7.3 1321 20 100.0 20.8 7.7 7.7 1207 100.0 20.8 7.7 7.5 1264
14 09/15/04 20 100.0 20.8 7.7 7.2 - 20 100.0 20.9 7.7 7.7 - 100.0 20.9 7.7 7.5 -

Median: 20.1 7.8 7.6 1230 20.1 7.8 7.9 1278 20.1 7.8 7.8 1259
Mode: 20.0 7.7 7.9 #N/A 20.0 7.8 8.2 #N/A 20.0 7.8 8.0 #N/A
Mean: 100.0 20.2 7.8 7.5 1245 100.0 20.2 7.8 7.9 1258 100.0 20.2 7.8 7.7 1252
SEM: 0.00 0.08 0.03 0.13 11.80 0.00 0.08 0.02 0.11 13.29 0.00 0.08 0.03 0.10 9.75

% CV: 0.00 6.56 3.83 17.71 120.56 0.00 7.06 3.09 15.03 135.04 0.00 6.78 3.36 12.81 99.39

DAILY DATA SPENT

Target Conc: 500 mg/L
Test No:

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

Workorder No:
Test Chemical:

00056
Phenobarbital (PBB)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux)

Initial No.= 20 Initial No.= 20
1 09/02/04 20 100.0 20.1 8.2 7.7 1150 20 100.0 20.1 8.2 8.1 1040 100.0 20.1 8.2 7.9 1095
2 09/03/04 20 100.0 20.2 8.1 7.3 1166 20 100.0 20.3 8.1 8.0 1236 100.0 20.3 8.1 7.7 1201
3 09/04/04 20 100.0 20.3 8.2 8.2 1159 20 100.0 20.1 8.2 7.7 1127 100.0 20.2 8.2 8.0 1143
4 09/05/04 20 100.0 20.2 8.1 7.3 1105 20 100.0 20.3 8.2 7.6 1115 100.0 20.3 8.2 7.5 1110
5 09/06/04 20 100.0 20.3 7.9 7.0 1045 20 100.0 20.3 7.9 8.1 1034 100.0 20.3 7.9 7.6 1040
6 09/07/04 20 100.0 20.1 7.9 7.3 1165 20 100.0 20.1 7.9 7.3 1115 100.0 20.1 7.9 7.3 1140
7 09/08/04 20 100.0 20.0 7.9 7.6 1140 20 100.0 20.0 7.9 7.7 1085 100.0 20.0 7.9 7.7 1113
8 09/09/04 20 100.0 20.0 7.9 7.8 1131 20 100.0 20.0 7.9 7.9 1086 100.0 20.0 7.9 7.9 1109
9 09/10/04 20 100.0 20.0 7.9 7.8 1129 20 100.0 20.0 7.9 7.6 1127 100.0 20.0 7.9 7.7 1128
10 09/11/04 20 100.0 20.0 7.8 7.8 1137 20 100.0 20.1 7.9 7.7 1079 100.0 20.1 7.9 7.8 1108
11 09/12/04 20 100.0 20.0 7.9 8.0 1128 20 100.0 20.0 7.9 7.4 1087 100.0 20.0 7.9 7.7 1108
12 09/13/04 20 100.0 20.6 7.9 7.4 1150 20 100.0 20.6 7.9 7.3 1113 100.0 20.6 7.9 7.4 1132
13 09/14/04 20 100.0 20.8 7.8 6.9 1275 20 100.0 20.8 7.8 7.2 1235 100.0 20.8 7.8 7.1 1255
14 09/15/04 20 100.0 20.9 7.9 7.2 - 20 100.0 20.9 7.9 7.6 - 100.0 20.9 7.9 7.4 -

Median: 20.2 7.9 7.5 1140 20.1 7.9 7.7 1113 20.2 7.9 7.7 1113
Mode: 20.0 7.9 7.3 1150 20.1 7.9 7.7 1127 20.0 7.9 7.7 #N/A
Mean: 100.0 20.3 8.0 7.5 1145 100.0 20.3 8.0 7.7 1114 100.0 20.3 8.0 7.6 1129
SEM: 0.00 0.08 0.04 0.10 13.96 0.00 0.08 0.04 0.08 17.04 0.00 0.08 0.04 0.07 14.44

% CV: 0.00 6.79 4.76 13.88 148.81 0.00 6.73 4.90 10.58 184.14 0.00 6.72 4.79 9.23 154.89

Workorder No:
Test Chemical:

00056
Phenobarbital (PBB)

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

DAILY DATA SPENT

Target Conc: 1000 mg/L
Test No:
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux)

Initial No.= 20 Initial No.= 20
1 09/02/04 20 100.0 20.1 8.3 7.7 1001 20 100.0 20.1 8.4 8.0 855 100.0 20.1 8.4 7.9 928
2 09/03/04 20 100.0 20.2 8.2 6.8 1046 20 100.0 20.2 8.2 7.5 879 100.0 20.2 8.2 7.2 963
3 09/04/04 20 100.0 20.2 8.1 7.8 937 20 100.0 20.2 8.1 8.1 936 100.0 20.2 8.1 8.0 937
4 09/05/04 20 100.0 20.2 8.2 7.7 965 20 100.0 20.2 8.3 7.9 925 100.0 20.2 8.3 7.8 945
5 09/06/04 20 100.0 20.3 8.0 6.9 868 20 100.0 20.3 8.0 7.7 848 100.0 20.3 8.0 7.3 858
6 09/07/04 20 100.0 20.1 8.0 5.8 1070 20 100.0 20.2 8.0 6.2 980 100.0 20.2 8.0 6.0 1025
7 09/08/04 20 100.0 20.1 8.0 7.0 885 20 100.0 20.1 8.0 7.0 820 100.0 20.1 8.0 7.0 853
8 09/09/04 20 100.0 20.1 8.0 7.2 954 20 100.0 20.0 8.0 7.3 927 100.0 20.1 8.0 7.3 941
9 09/10/04 20 100.0 20.1 8.0 7.1 984 20 100.0 20.1 8.0 7.3 1033 100.0 20.1 8.0 7.2 1009
10 09/11/04 20 100.0 20.0 8.0 7.6 883 20 100.0 20.1 8.0 7.8 822 100.0 20.1 8.0 7.7 853
11 09/12/04 20 100.0 20.1 7.9 7.5 864 20 100.0 20.0 8.0 7.8 831 100.0 20.1 8.0 7.7 848
12 09/13/04 20 100.0 20.6 8.0 6.3 956 20 100.0 20.6 8.0 6.6 890 100.0 20.6 8.0 6.5 923
13 09/14/04 20 100.0 20.9 7.9 6.8 1090 20 100.0 20.9 7.9 6.6 962 100.0 20.9 7.9 6.7 1026
14 09/15/04 20 100.0 20.9 8.0 5.9 - 20 100.0 20.9 8.0 7.0 - 100.0 20.9 8.0 6.5 -

Median: 20.2 8.0 7.1 956 20.2 8.0 7.4 890 20.2 8.0 7.2 937
Mode: 20.1 8.0 7.7 #N/A 20.1 8.0 7.0 #N/A 20.1 8.0 #N/A 853
Mean: 100.0 20.3 8.0 7.0 962 100.0 20.3 8.1 7.3 901 100.0 20.3 8.1 7.2 931
SEM: 0.00 0.08 0.03 0.17 20.95 0.00 0.08 0.04 0.16 18.45 0.00 0.08 0.03 0.16 17.88

% CV: 0.00 6.64 4.08 24.59 243.54 0.00 6.70 4.90 21.79 221.65 0.00 6.64 4.45 22.35 211.27

DAILY DATA SPENT

Target Conc: 1500 mg/L
Test No:

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

Workorder No:
Test Chemical:

00056
Phenobarbital (PBB)
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FEL

Page 6 of 10

BATT02-00056
Phenobarbital - Spent

Daily Average of Larval Survival for Initial Stage 54 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study
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BATT02-00056
Phenobarbital - Spent

Daily Average Tank Temperatures for Initial Stage 54 Test
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BATT02-00056
Phenobarbital - Spent
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BATT02-00056
Phenobarbital - Spent

Daily Average Light Intensity for Initial Stage 54 Test
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Phenobarbital 
Metamorphosis Assay: 

Test Termination Data – Stage and Growth 



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 51 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

A 201 0.6760 59
202 1.0425 59
203 0.7430 59
204 1.2365 59
205 1.0078 57
206 1.0984 59
207 0.9664 59
208 0.6780 59
209 0.6476 59
210 0.7461 57
211 0.6861 57
212 0.6150 59
213 0.9371 59
214 0.9490 57
215 0.9583 57
216 0.8680 57
217 1.0118 57
218 0.5426 57
219 0.7672 59
220 1.0560 57

Median: 0.903 59
Mode: 59
Mean: 0.862 58.100
SEM: 0.043 0.228
%CV: 20.506 13.393

B 221 1.3104 59
222 0.9238 57
223 1.1856 57
224 0.9114 57
225 1.2596 57
226 0.7690 59
227 0.9819 59
228 0.5604 56
229 0.8024 57
230 0.8433 58
231 0.6826 57
232 0.7732 57
233 1.1173 59
234 0.6851 57
235 0.6730 57
236 0.6639 57
237 0.5798 56
238 0.6005 56
239 0.7920 57
240 0.7225 57

Median: 0.783 57
Mode: 57

Rep Mean: 0.842 57.300
SEM: 0.050 0.219
%CV: 24.547 12.929

Median: 0.797 57
Mode: 57

Total Mean: 0.852 57.700
SEM: 0.033 0.169
%CV: 22.328 14.047

TEST TERMINATION DATA (Initial Stage 51)

Phenobarbital (PBB)
Test No:

Target Conc: 0.0 mg/L

Kinked Tail

Comments:  

Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail
Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail
Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Gross Morphology

Workorder No:
Test Chemical:

00056



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 51 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

A 241 1.0457 59
242 1.2236 59
243 1.2878 57
244 0.8935 59
245 0.9420 59
246 0.9180 59
247 0.8090 59
248 1.0915 59
249 1.1299 57
250 0.8602 59
251 0.9192 59
252 1.0825 59
253 0.7089 57
254 0.8259 59
255 0.8059 57
256 0.8996 57
257 0.8325 57
258 0.7683 57
259 0.7148 57

Median: 0.900 59
Mode: 59
Mean: 0.935 58.158
SEM: 0.038 0.233
%CV: 17.166 13.303

B 260 1.0355 59
261 0.9432 57
262 0.8948 59
263 0.8854 59
264 0.5709 59
265 0.8751 59
266 0.7977 59
267 0.7452 59
268 1.0668 59
269 1.1809 57
270 0.9802 59
271 0.6429 58
272 0.7874 59
273 0.8137 57
274 0.8406 57
275 0.8123 57
276 0.9996 57
277 0.9072 57
278 1.1374 58
279 0.8961 57

Median: 0.885 58
Mode: 59

Rep Mean: 0.883 58.053
SEM: 0.035 0.223
%CV: 16.196 12.735

Median: 0.894 59
Mode: 59

Total Mean: 0.912 58.128
SEM: 0.026 0.159
%CV: 16.672 12.862

Workorder No:
Test Chemical:

00056

Gross Morphology

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail
Comments:  

TEST TERMINATION DATA (Initial Stage 51)

Phenobarbital (PBB)
Test No:

Target Conc: 125 mg/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 51 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

A 280 1.0255 58
281 1.0262 59
282 0.8157 59
283 1.0874 59
284 1.1360 57
285 0.7288 59
286 0.9224 59
287 1.1430 59
288 1.1237 59
289 1.2999 59
290 0.7026 57
291 0.9534 59
292 0.8283 57
293 0.9601 57
294 0.9938 59
295 0.8920 59
296 1.2015 59
297 0.9528 57
298 1.0208 58
299 1.0209 59

Median: 1.007 59
Mode: 59
Mean: 0.992 58.400
SEM: 0.034 0.197
%CV: 15.323 11.549

B 300 0.9317 59
301 0.8566 59
302 0.8346 59
303 0.8138 59
304 0.9586 59
305 1.1126 59
306 0.7950 57
307 0.9675 59
308 0.8700 59
309 0.7591 58
310 0.8804 59
311 1.0218 59
312 1.0674 59
313 0.7624 57
314 1.2223 59
315 1.0493 57
316 0.9916 57
317 0.6449 57
318 1.1068 59
319 0.8470 57

Median: 0.906 59
Mode: 59

Rep Mean: 0.925 58.350
SEM: 0.032 0.209
%CV: 14.990 12.218

Median: 0.959 59
Mode: 59

Total Mean: 0.958 58.375
SEM: 0.024 0.142
%CV: 15.365 11.739

Workorder No:
Test Chemical:

00056

Kinked Tail

Gross Morphology

Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Comments:  

TEST TERMINATION DATA (Initial Stage 51)

Phenobarbital (PBB)
Test No:

Target Conc: 250 mg/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 51 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

A 320 0.8876 59
321 0.9676 57
322 0.7752 57
323 0.9241 58
324 0.8634 59
325 1.1544 59
326 0.7439 59
327 1.3924 59
328 1.2509 59
329 0.9098 59
330 0.8562 59
331 0.9237 59
332 1.1131 58
333 0.8836 59
334 0.7253 59
335 0.8317 57
336 0.8950 59
337 0.6352 60
338 0.7828 57
339 0.7107 59

Median: 0.886 59
Mode: 59
Mean: 0.911 58.550
SEM: 0.042 0.198
%CV: 19.780 11.593

B 340 0.8796 59
341 1.0539 59
342 0.7863 59
343 1.2211 59
344 0.9346 59
345 0.9495 59
346 1.0871 59
347 1.0233 59
348 0.8948 59
349 1.4319 59
350 0.9247 57
351 0.8736 59
352 0.9995 57
353 0.7018 57
354 1.0896 59
355 0.8581 57
356 0.7977 57
357 0.8456 57
358 0.8967 59
359 0.8021 57

Median: 0.911 59
Mode: 59

Rep Mean: 0.953 58.300
SEM: 0.037 0.219
%CV: 17.159 12.818

Median: 0.895 59
Mode: 59

Total Mean: 0.932 58.425
SEM: 0.028 0.147
%CV: 18.376 12.175

TEST TERMINATION DATA (Initial Stage 51)

Phenobarbital (PBB)
Test No:

Target Conc: 500 mg/L

Comments:  

Workorder No:
Test Chemical:

00056

Gross Morphology



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 51 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

A 360 0.9549 59
361 1.1909 59
362 0.7079 59
363 0.9260 57
364 0.8236 59
365 0.7422 59
366 0.9022 59
367 1.0852 59
368 1.1010 59
369 1.0243 59
370 1.1905 59
371 0.8699 57
372 0.8730 57
373 0.9923 57
374 1.3146 59
375 0.9844 59
376 0.7898 57
377 0.7273 57
378 0.9970 57

Median: 0.955 59
Mode: 59
Mean: 0.958 58.263
SEM: 0.039 0.227
%CV: 17.161 12.986

B 379 1.0114 57
380 1.0592 59
381 1.1191 59
382 1.3375 59
383 1.0948 59
384 0.8940 59
385 1.3649 59
386 1.0749 59
387 0.6639 56
388 1.2583 59
389 1.0900 59
390 0.7690 57
391 1.1188 57
392 1.2484 57
393 1.0126 59
394 0.9351 59
395 1.2082 59
396 1.1463 59

Median: 1.092 59
Mode: 59

Rep Mean: 1.078 58.389
SEM: 0.043 0.244
%CV: 17.587 13.570

Median: 1.013 59
Mode: 59

Total Mean: 1.016 58.324
SEM: 0.030 0.165
%CV: 18.175 13.114

TEST TERMINATION DATA (Initial Stage 51)

Phenobarbital (PBB)
Test No:

Target Conc: 1000 mg/L

Comments:  

Kinked Tail

Workorder No:
Test Chemical:

00056

Gross Morphology



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

BATT02-00056
Phenobarbital

Stage Distribution for Initial Stage 51 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 54 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

C 001 0.8610 57
002 1.3063 59
003 0.8890 59
004 0.8870 57
005 0.8777 57
006 1.3188 57
007 0.8645 59
008 0.8261 59
009 0.8055 58
010 1.0443 57
011 1.0459 57
012 1.0142 57
013 0.9029 59
014 0.9623 59
015 0.6499 56
016 0.8215 59
017 1.1421 59
018 0.6506 56
019 1.1799 59
020 0.8867 59

Median: 0.888 59
Mode: 59
Mean: 0.947 57.950
SEM: 0.041 0.256
%CV: 18.887 15.053

D 021 0.6198 60
022 0.8613 57
023 0.7607 57
024 0.7719 59
025 0.9865 59
026 0.8438 59
027 0.8007 57
028 0.8618 57
029 0.7165 59
030 0.9992 57
031 0.5359 56
032 1.1842 58
033 0.7537 59
034 1.0475 59
035 1.0888 59
036 0.5476 56
037 0.9041 59
038 0.6809 60
039 1.2953 58
040 0.6883 57

Median: 0.822 59
Mode: 59

Rep Mean: 0.847 58.100
SEM: 0.046 0.280
%CV: 22.171 16.430

Median: 0.871 59
Mode: 59

Total Mean: 0.897 58.025
SEM: 0.031 0.188
%CV: 20.925 15.586

Workorder No:
Test Chemical:

00056

Gross Morphology

Kinked Tail

Kinked Tail
Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail
Kinked Tail

Kinked Tail

Comments:  

TEST TERMINATION DATA (Initial Stage 54)

Phenobarbital (PBB)
Test No:

Target Conc: 0.0 mg/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 54 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

C 041 0.7966 59
042 1.1690 59
043 1.6132 59
044 1.2351 59
045 1.0388 59
046 1.1465 59
047 1.4270 59
048 1.0041 57
049 1.0719 58
050 0.9095 59
051 0.7582 59
052 0.9324 59
053 1.3944 59
054 0.6172 57
055 0.7512 57
056 0.8543 59
057 0.9744 59
058 0.6262 59
059 1.1938 57
060 0.9919 57

Median: 0.998 59
Mode: 59
Mean: 1.025 58.450
SEM: 0.059 0.198
%CV: 26.162 11.602

D 061 1.1331 59
062 1.3450 59
063 1.0460 59
064 1.0786 59
065 0.9057 59
066 0.9907 59
067 0.7936 59
068 0.9575 59
069 0.8110 57
070 1.0616 59
071 0.9241 59
072 1.0406 57
073 1.1262 59
074 0.6571 57
075 0.7390 58
076 1.3460 59
077 1.3285 59
078 0.8168 57
079 0.8705 59
080 0.7992 57

Median: 0.974 59
Mode: 59

Rep Mean: 0.989 58.450
SEM: 0.045 0.198
%CV: 20.150 11.602

Median: 0.991 59
Mode: 59

Total Mean: 1.007 58.450
SEM: 0.037 0.138
%CV: 23.177 11.453

TEST TERMINATION DATA (Initial Stage 54)

Phenobarbital (PBB)
Test No:

Target Conc: 250 mg/L

Kinked Tail
Comments:  

Kinked Tail

Kinked Tail

Kinked Tail

Kinked Tail

Gross Morphology

Workorder No:
Test Chemical:

00056



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 54 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

C 081 1.3631 59
082 1.0499 58
083 1.1252 59
084 0.9718 57
085 1.2225 58
086 1.6365 58
087 1.2690 59
088 1.2342 59
089 1.0941 59
090 0.8406 58
091 1.0336 59
092 0.7634 57
093 1.0173 59
094 0.6644 57
095 1.1264 58
096 0.7346 57
097 0.7347 57
098 1.0753 57
099 1.0062 57
100 0.9312 59

Median: 1.042 58
Mode: 59
Mean: 1.045 58.050
SEM: 0.053 0.198
%CV: 23.155 11.642

D 101 1.0078 57
102 0.8645 57
103 1.0841 58
104 0.9285 59
105 1.4397 57
106 0.7343 59
107 1.1179 59
108 0.7849 57
109 1.3095 59
110 1.1450 57
111 1.3356 59
112 1.0423 57
113 1.1099 57
114 1.1889 57
115 0.9200 57
116 0.7140 57
117 1.3175 59
118 1.2130 57
119 1.9994 57
120 1.6688 57

Median: 1.114 57
Mode: 57

Rep Mean: 1.146 57.650
SEM: 0.070 0.209
%CV: 29.429 12.292

Median: 1.080 58
Mode: 57

Total Mean: 1.095 57.850
SEM: 0.044 0.146
%CV: 26.734 12.112

TEST TERMINATION DATA (Initial Stage 54)

Phenobarbital (PBB)
Test No:

Target Conc: 500 mg/L

Comments:  

Gross Morphology

Workorder No:
Test Chemical:

00056



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 54 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

C 121 0.9312 59
122 1.2113 59
123 1.0683 59
124 0.9083 59
125 1.0201 59
126 0.8498 59
127 0.9198 59
128 0.8088 59
129 0.8352 59
130 0.9693 59
131 0.9983 59
132 0.8454 59
133 1.0030 59
134 0.7442 57
135 0.7850 57
136 1.0647 57
137 1.1782 57
138 0.8928 57
139 0.7407 57
140 0.8464 59

Median: 0.914 59
Mode: 59
Mean: 0.931 58.400
SEM: 0.030 0.210
%CV: 13.766 12.305

D 141 1.1278 59
142 0.9910 59
143 1.2135 59
144 1.0769 59
145 0.8707 59
146 1.0791 59
147 1.0408 59
148 0.9356 58
149 1.0208 57
150 1.0527 59
151 1.0759 59
152 0.7690 59
153 0.9410 57
154 1.2740 59
155 1.1981 59
156 0.6445 57
157 1.1378 57
158 1.2890 57
159 0.9228 57
160 1.4487 59

Median: 1.064 59
Mode: 59

Rep Mean: 1.055 58.350
SEM: 0.041 0.209
%CV: 18.023 12.218

Median: 0.995 59
Mode: 59

Total Mean: 0.993 58.375
SEM: 0.027 0.146
%CV: 17.166 12.108

Workorder No:
Test Chemical:

00056

Gross Morphology

Comments:  

TEST TERMINATION DATA (Initial Stage 54)

Phenobarbital (PBB)
Test No:

Target Conc: 1000 mg/L



WA 3-11 Amphibian Metamorphosis
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Stage 54 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

C 161 1.2172 59
162 1.1304 59
163 1.1126 59
164 0.9904 59
165 0.9434 59
166 0.9242 59
167 0.9588 57
168 1.0608 59
169 0.8852 59
170 1.0239 59
171 1.0492 59
172 0.6811 58
173 1.5239 59
174 0.8457 57
175 0.9601 59
176 0.9285 59
177 0.7245 57
178 0.9090 57
179 0.9690 57
180 0.7783 57

Median: 0.959 59
Mode: 59
Mean: 0.981 58.350
SEM: 0.041 0.209
%CV: 18.547 12.218

D 181 1.1813 59
182 1.0373 59
183 0.8360 59
184 1.1219 59
185 0.9876 58
186 0.6170 56
187 1.0972 58
188 1.2449 59
189 0.7109 57
190 0.8972 57
191 0.9166 58
192 0.7878 57
193 0.8679 57
194 0.9834 57
195 0.8616 57
196 0.9026 57
197 1.0866 57
198 1.0475 59
199 0.9330 57
200 0.9112 57

Median: 0.925 57
Mode: 57

Rep Mean: 0.951 57.700
SEM: 0.035 0.219
%CV: 15.948 12.885

Median: 0.951 58
Mode: 59

Total Mean: 0.966 58.025
SEM: 0.027 0.158
%CV: 17.160 13.124

Workorder No:
Test Chemical:

00056

Gross Morphology

Comments:  

TEST TERMINATION DATA (Initial Stage 54)

Phenobarbital (PBB)
Test No:

Target Conc: 1500 mg/L
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BATT02-00056
Phenobarbital

Stage Distribution for Initial Stage 54 Test

0

5

10

15

20

25

30

55 56 57 58 59 60

Developmental Stage (NF)

N
um

be
r o

f S
pe

ci
m

en
s

0.0 mg/L
250 mg/L
500 mg/L
1000 mg/L
1500 mg/L



Phenobarbital 
Metamorphosis Assay: 

Statistical Data – Stage and Growth 



One Way Analysis of Variance

Data source: BATT02-00056_PBB_Stage 51_Stage

Normality Test: Failed (P = <0.001)

Test execution ended by user request, ANOVA on Ranks begun

Kruskal-Wallis One Way Analysis of Variance on Ranks

Group N Missing  Median 25% 75%
0.0mg/L 40 0 57 57 59
125mg/L 39 0 59 57 59
250mg/L 40 0 59 57 59
500mg/L 40 0 59 57 59
1000mg/L 37 0 59 57 59

H = 13.340 with 4 degrees of freedom.  (P = 0.010)

The differences in the median values among the treatment groups are greater than
would be expected by chance; there is a statistically significant difference  (P = 0.010)

To isolate the group or groups that differ from the others use a multiple comparison procedure.

Multiple Comparisons versus Control Group (Dunn's Method) :

Comparison Diff of Ranks Q P<0.05
500mg/L vs 0.0mg/L 35.025 2.761 Yes
250mg/L vs 0.0mg/L 32.087 2.53 Yes LOEC
1000mg/L vs 0.0mg/L 30.717 2.374 No
125mg/L vs 0.0mg/L 20.064 1.572 Do Not Test NOEC

Note: The multiple comparisons on ranks do not include an adjustment for ties.



One Way Analysis of Variance

Data source: BATT02-00056_PBB_Stage 51_Growth

Normality Test: Passed (P = 0.018)

Equal Variance Test: Passed (P = 0.175)

Group Name N Missing Mean Std Dev SEM
0.0mg/L 40 0 0.852 0.206 0.0326
125mg/L 39 0 0.912 0.158 0.0254
250mg/L 40 0 0.958 0.15 0.0238
500mg/L 40 0 0.932 0.177 0.028
1000mg/L 37 0 1.016 0.183 0.0301

Source of Variation  DF  SS  MS   F   P 
Between Groups 4 0.563 0.141 4.536 0.002
Residual 191 5.928 0.031
Total 195 6.491

The differences in the mean values among the treatment groups are greater than
would be expected by chance; there is a statistically significant difference  (P = 0.002).

Power of performed test with alpha = 0.050: 0.869

Multiple Comparisons versus Control Group (Bonferroni t-test):

Comparisons for factor: 
Comparison Diff of Means t P P<0.050
0.0mg/L vs. 1000mg/L 0.165 4.094 <0.001 Yes
0.0mg/L vs. 250mg/L 0.106 2.702 0.03 Yes LOEC
0.0mg/L vs. 500mg/L 0.0802 2.035 0.173 No
0.0mg/L vs. 125mg/L 0.0603 1.521 0.519 Do Not Test NOEC

A result of "Do Not Test" occurs for a comparison when no significant difference is found between
two means that enclose that comparison.  For example, if you had four means sorted in order,
and found no difference between means 4 vs. 2, then you would not test 4 vs. 3 and 3 vs. 2,
but still test 4 vs. 1 and 3 vs. 1 (4 vs. 3 and 3 vs. 2 are enclosed by 4 vs. 2: 4 3 2 1).
Note that not testing the enclosed means is a procedural rule, and a result of Do Not Tests
should be treated as if there is no significant difference between the means,
even though one may appear to exist.



One Way Analysis of Variance

Data source: BATT02-00056_PBB_Stage 54_Stage

Normality Test: Failed (P = <0.001)

Test execution ended by user request, ANOVA on Ranks begun

Kruskal-Wallis One Way Analysis of Variance on Ranks

Group N Missing  Median 25% 75%
0.0mg/L 40 0 58.5 57 59
250mg/L 40 0 59 57.5 59
500mg/L 40 0 57.5 57 59
1000mg/L 40 0 59 57 59
1500mg/L 40 0 58 57 59

H = 10.876 with 4 degrees of freedom.  (P = 0.028)

The differences in the median values among the treatment groups are greater than
would be expected by chance; there is a statistically significant difference  (P = 0.028)

To isolate the group or groups that differ from the others use a multiple comparison procedure.

Multiple Comparisons versus Control Group (Dunn's Method) :

Comparison Diff of Ranks Q P<0.05
250mg/L vs 0.0mg/L 20.913 1.616 No
1000mg/L vs 0.0mg/L 17.213 1.33 Do Not Test
500mg/L vs 0.0mg/L 11.312 0.874 Do Not Test
1500mg/L vs 0.0mg/L 1.375 0.106 Do Not Test

Note: The multiple comparisons on ranks do not include an adjustment for ties.



One Way Analysis of Variance

Data source: BATT02-00056_PBB_Stage 54_Growth

Normality Test: Passed (P = 0.027)

Equal Variance Test: Passed (P = 0.055)

Group Name N Missing Mean Std Dev SEM
0.0mg/L 40 0 0.897 0.198 0.0313
250mg/L 40 0 1.007 0.233 0.0368
500mg/L 40 0 1.095 0.28 0.0442
1000mg/L 40 0 0.993 0.171 0.0271
1500mg/L 40 0 0.966 0.169 0.0267

Source of Variation  DF  SS  MS   F   P 
Between Groups 4 0.824 0.206 4.491 0.002
Residual 195 8.946 0.0459
Total 199 9.77

The differences in the mean values among the treatment groups are greater than
would be expected by chance; there is a statistically significant difference  (P = 0.002).

Power of performed test with alpha = 0.050: 0.864

Multiple Comparisons versus Control Group (Bonferroni t-test):

Comparisons for factor: 
Comparison Diff of Means t P P<0.050
0.0mg/L vs. 500mg/L 0.198 4.142 <0.001 Yes
0.0mg/L vs. 250mg/L 0.11 2.292 0.092 No
0.0mg/L vs. 1000mg/L 0.0961 2.007 0.184 Do Not Test
0.0mg/L vs. 1500mg/L 0.069 1.441 0.605 Do Not Test

A result of "Do Not Test" occurs for a comparison when no significant difference is found between
two means that enclose that comparison.  For example, if you had four means sorted in order,
and found no difference between means 4 vs. 2, then you would not test 4 vs. 3 and 3 vs. 2,
but still test 4 vs. 1 and 3 vs. 1 (4 vs. 3 and 3 vs. 2 are enclosed by 4 vs. 2: 4 3 2 1).
Note that not testing the enclosed means is a procedural rule, and a result of Do Not Tests
should be treated as if there is no significant difference between the means,
even though one may appear to exist.
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3.0   EXECUTIVE SUMMARY 
 

Chemistry Report for WA 3-11 
Phenobarbital in Well Water 

 
Parameter Chemical 
Compound Name Phenobarbital 
CAS # 50-06-6 
Central File No. 1837-1 
Initial Receipt Date 06/06/2002 
Expiration Date 06/01/2006 
Manufacturer Sigma 
Lot Number 81K2620 
Battelle Study # WA 3-11 
Method EDSP.H4-004-01 

 
Executive Summary  
Work Assignment (WA) 3-11 of the Environmental Protection Agency’s Endocrine Disruptor 
Screening Program (EDSP) describes a reproductive and developmental study on frogs raised 
in water spiked with one of six study chemicals.  The Chemical Repository (Repository) has the 
responsibility for carrying out the purity, stability, and in-life concentration determinations of the 
selected study chemicals for EDSP studies. 
 
The chemical of interest for this portion of the study is Phenobarbital. The chemical purity of 
Phenobarbital, as determined by the manufacturer, was >99%.  The analytical method 
developed in-house for the Phenobarbital stability study and in-life samples utilized High 
Performance Liquid Chromatography (HPLC) with UV/Vis detection.  The Battelle-Sequim purity 
result by HPLC was 99.96%. 
 
The stability of the water dosed with Phenobarbital was analyzed at 2 concentrations, one 
representing the stock feed water (8000 mg/L) the other representing one of the amphibian 
exposure concentrations (125 mg/L).  These concentrations were tested over 21 days.  
Definition of stability for this project is less than 10% degradation.  Test concentrations for both 
Phenobarbital solutions did not fall below this 10% limit.  Phenobarbital is considered stable for 
8000 mg/L and 125 mg/L for 21 days.       
 
Notes:  
 Phenobarbital was not soluble enough to reach the stock concentration of 8000 mg/L.  
Direction from EPA indicated that adjusting the pH to 8.5 or greater would increase the 
solubility.  This adjustment was done with a solution of sodium hydroxide and the target 
concentration of 8000 mg/L was achieved. 
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5.0   INTRODUCTION 
 
The goal of the Battelle-Sequim, Marine Sciences Laboratory (MSL) Repository for the 
Endocrine Disruptor Screening Program is to provide the participating laboratory with requested 
chemicals of documented quality at required concentrations and in a matrix appropriate for 
different toxicological tests.  The EDSP Chemical Repository supplies the manufacturer’s 
information regarding purity and stability, the material safety data sheet (MSDS) chemical 
information, and independent analysis of purity and stability in a matrix specified by the Study 
Protocol: Purity and Stability of Test Substances for Work Assignment 3-11 [EDSP Study 
Number: EDSP.311-01], made in collaboration with the requesting Principal Investigator.  
Under Work Assignment (WA) 3-11, Fort Environmental Laboratories requested purity and 
stability testing of Phenobarbital (figure 1). 
 

6.0   GENERAL METHODS 
 

Methods of standard operation of the Repository are currently addressed in MSL SOPs 
numbered R-001 through R-017.  These procedures address chemical procurement including 
procurement of controlled substances, when applicable, which have unique permitting, ordering, 
handling, inventory, and storage requirements; chemical receipt and chain of custody, chemical 
log-in and labeling, inventory, chemical storage; stock solution preparation, documentation and 
archiving; test solution preparation, documentation and shipping; chemical disposal, and 
repository maintenance over time.  The quality assurance (QA) requirements for procurement of 
chemicals for use in the Repository are addressed in Version 2 of the Quality Assurance Project 
Plan for EDSP Chemical Repository (currently in circulation for approval signatures).   
  
6.1   CHEMICAL PROCUREMENT 
 
As requested (Figure 1) by Doug Fort, the Principal Investigator for the Study, Phenobarbital, 
(CAS No. 50-06-6), was purchased by the Repository in June of 2002 for tests being performed 
at the time, this same material will be used for purity and stability analysis and used as the test 
chemical, in a one generational study on frogs.   The Phenobarbital was purchased from Sigma, 
Inc. and the first shipment of lot number 81K2620 was received on 6/6/02 with a expiration date 
of 6/1/06 (Table 1).  The chemical was logged in to the Chemical Management System (CMS) 
and given a CMS barcode and unique log-in (central file) number (CF-1837-1) as per the QA 
Project Plan (QAPP) for the EDSP Chemical Repository. The chemical was stored in the 
Repository in a clean, dry location at 4 deg. C, away from direct sunlight.     
 

Table 1. Chemical Procurement Information 
Parameter Chemical 
Compound Name Phenobarbital 
CAS # 50-06-6 
Central File No. 1837-1 
Initial Receipt Date 06/06/2002 
Expiration Date 06/01/2006  
Manufacturer Sigma 
Lot Number 81K2620 
Battelle Study # WA 3-11 
Method EDSP.H4-004-01 

6.1.1 
 A 2nd lot was required to finish the frog test. This Phenobarbital was purchased from 
Sigma, Inc. and lot number 103K2618 was received on 9/3/04 with a expiration date of 9/06 
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(Table 1a).  The chemical was logged in to the Chemical Management System (CMS) and given 
a CMS barcode and unique log-in (central file) number (CF-2260-1) as per the QA Project Plan 
(QAPP) for the EDSP Chemical Repository. The chemical was stored in the Repository in a 
clean, dry location at 4Deg. C, away from direct sunlight. 
 

Table 1a. Chemical Procurement Information 
Parameter Chemical 
Compound Name Phenobarbital 
CAS # 50-06-6 
Central File No. 2260-1 
Initial Receipt Date 09/03/2004 
Expiration Date 09/2006  
Manufacturer Sigma 
Lot Number 103K2618 
Battelle Study # WA 3-11 
Method EDSP.H4-004-01 

EDSP Work Assignment 3-11-01-01, Phenobarbital 
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EDSP Chemical Request Form 
For EPA WA:  3-11 
 
Study Director: 
 Name:  Douglas J. Fort, Ph.D. 
 Affiliation:  Fort Environmental Laboratories 
 Location:  Stillwater, Oklahoma 74074 
 Telephone number:  405-624-6771 
 
Bioassay Information: 
 
Proposed Bioassay:  Frog Metamorphosis Assay Demonstration 
 
Test Chemical:  Phenobarbital 
 
Carrier(s):  NA 
 
Working Stock Concentration:  8000mg/L 
 
Concentrations/Dilution Series:  Stage 51 test 1000, 500, 250 mg/L 
    Stage 54 test 1500, 1000, 500, 250 mg/L 

 
 
In vitro or in vivo tests?  In vivo 
 
Organism to be tested:  Xenopus laevis (South African Clawed Frog) 
 
Method of test solution administration:  Static Renewal exposure system 
 
Planned/proposed test duration:  21 days for stage 51 organisms and 14 days for stage 54 organisms 
 
Estimated neat chemical required:  1,500 g (based on 8L/aquarium, 2 replicates/conc, 6 L daily 
renewal/aquarium, and 35 days of testing, plus additional 25% for contingencies. 
 
Chemical Information:  
 
Chemical Name:  Phenobarbital 
 
CAS:  50-06-6 
 
Any known purity information: may refer to attached documentation 
 
Any known stability information: Contact Dr. Joe Tietge, EPA, Duluth, MN 
 
Desired purity (%) for test?  ≥98% 
 
Is there a known calibration standard available? 
     Name:  P-3643, 1 mg/ml in Methanol  
     CAS:   50-06-6 
     Manufacturer: Sigma 

 
Figure 1. EDSP Chemical Request Form for Phenobarbital 
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6.2   CHEMICAL PURITY 
 
Chemical purity was verified by high performance liquid chromatographic analysis to determine 
areas under peaks other than the principal peak and compared to the manufacturer’s certificate 
of analysis/purity (Appendix A).  No statistical analyses were performed for the verification of 
chemical purity.  Purity verification was conducted by making a solution of Phenobarbital in 
50:50 acetonitrile:water of about 100 µg/mL.  This matrix was then run on an HPLC with a 
UV/Vis detector.  An acetonitrile:water blank was also analyzed on the system.  The purity was 
determined by first identifying the peaks in the Phenobarbital chromatogram that were the same 
as the peaks in the analysis of the blank.  The areas associated with these common peaks were 
then eliminated by inhibiting integration and the remaining peaks were reported as a percentage 
of the total peak area.  The percentage associated with the largest peak represented the purity 
of Phenobarbital.  The HPLC was set up with an autosampler, a 250X4.6 mm reversed-phase 
HPLC column, a 500 ml loop with a 450 ul injection.  The HPLC system was run isocratically, 
with a 50% acetonitrile/50% water eluent at 1 ml per minute, the detector was set to a 
wavelength of 225 nm.  One replicate was analyzed. 
 
6.3   STABILITY TESTING PLAN DESIGN AND DETAIL 
 
A general study plan for stability testing based on the WA 3-11 Chemical Request from Doug 
Forte (Figure 1) was developed as the EDSP Stability Analysis and Purity Testing Plan and is 
presented in Appendix B.  A stock solution and one diluter solution were prepared to arrive at 
the chemical concentrations requested for stability analysis (Table 2).  All samples were 
analyzed in triplicate for calculation of a mean concentration and relative standard deviation 
(RSD). 
 Phenobarbital stock matrices were prepared on 8/3/04 for testing as described in 
Table 2.  Briefly, for the 8000 mg/L Phenobarbital 1.6 g was weighed into a 250 ml amber bottle 
and 200 ml of water from Fort Environmental was added using a 250 ml class A graduated 
cylinder.  5 ml of a 10% NaOH was added to adjust the pH to greater than 8.5 (this pH was over 
shot and was readjusted with 1 ml of a 50% HCL solution). The solution was agitated by hand 
shaking for approximately five minutes until all of the Phenobarbital was dissolved.  For the 125 
mg/L 1.6 mL of the above 8000 mg/L stock was measured into another 250 ml amber bottle 
containing 246 mL water from Fort Environmental.  All measurements were done with Class A 
graduated cylinders.   The solution was agitated to insure uniformity.  Solutions were stored on 
the counter at room temperature for the duration of the test. 

 
Table 2. Stock Matrix Composition for Stability Testing 

 
Study, Duration Test Chemical Target Conc. Nominal 

Conc. 
Sample ID Stock Matrix 

8000 mg/L 7767 mg/L Stock 1.6 g in 206 ml Water WA 3-11, 
21 days Phenobarbital 125 ug/L 124.3 mg/L Diluter 4 ml of 8000 mg/L in 250 ml 

water 
 

6.4  ANALYTICAL CHEMISTRY FOR STABILITY TESTING 
 
Chemical stability was evaluated under storage conditions and matrix specifications as 
requested by the participating laboratory.  At initiation and at each time period throughout the 
duration of the test, the chemical concentration was determined by chromatographic analysis.  
Triplicate aliquots were tested.  The frequency of determinations and the duration of testing 
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were determined by the requesting principal investigator and the chemists based on a priori 
knowledge about chemical stability. 
 Phenobarbital stock solution was sampled by taking 0.025 mL of the stock using a 
positive displacement pipette and diluting it with 2.5 mL of mobile phase, using a 5 ml graduated 
pipette into a 4 mL vial.   A transfer pipette was used to mix this solution and transfer it to an 
autosampler vial compatible with the HPLC autosampler. 
 Phenobarbital diluter solution was sampled by taking 0.1 mL of the diluter sample using a 
syringe and diluting it to 1 mL with 0.9 mL of mobile phase, using a 1 mL syringe into a 1.8 mL 
vial.   A transfer pipette was used to mix this solution and transfer it to an autosampler vial 
compatible with the HPLC autosampler.  Water blanks were prepared the same way.  Spike 
solution, prepared similarly to the stability solutions, but stored at 4 deg. C. was used as a 
QA/QC sample, this sample was prepared for analysis in the same way as the stability 
solutions.  These solutions was then analyzed on the HPLC/UV/Vis for quantification.  Initial 
calibration verification and continuing calibration verification (ICV/CCV) samples were analyzed 
to demonstrate on-going calibration accuracy. 
 

Table 3. HPLC Conditions 
Detector UV/Vis, Wavelength, 225 nm 

Flow Rate 1 ml/minute 
Injection Volume 450 ul 

Eluent; flow pattern 50% Acetonitrile:50% water, Isocratic 
Column Reverse Phase, Phenominex Hydro RP 

 
 
 

7.0   RESULTS 
 

7.1  CHEMICAL PURITY 
 
Battelle-Sequim conducted an HPLC-UV/Vis purity scan on both lots of Phenobarbital.  The 
chromatograms, after blank correction, showed only one large peak that had the appropriate 
retention time for Phenobarbital with several smaller peaks. The area of the Phenobarbital peak 
was 99.96% of the total area of all peaks in the chromatogram for lot 081K2620 and 100.67% of 
the total area of all peaks in the chromatogram. Chemical purity of Phenobarbital determined by 
the manufacturer via TLC was >99% (Appendix A).  
 
7.2   ANALYTICAL CHEMISTRY FOR STABILITY TESTING 
Chemical stability testing was initiated on 08/04/04.  Chemical concentrations were determined 
7 times over a period of 21 days.  Concentrations measured in the stock Stability test ranged 
from 94% to 109% of the target concentration.  Concentrations measured in the diluter Stability 
test ranged from 99% to 111% of the target concentration.  The analytical and quality control 
(QC) results are presented in Appendix C.  5 point calibration curves all met the R2 criteria of 
0.995, see table 3.  Blanks and matrix spikes were analyzed with every batch for QC purposes.  
All blanks were less than 3 times the detection limit of Phenobarbital of 0.111 mg/L for diluter 
samples and 1.112 mg/ml stock solutions.  ICV/CCV results ranged from 96% to 107%.  All of 
the QC data were inside acceptance criteria.  The MDL was determined to be 0.111 mg/L.  

 
Table 4. Calibration Acceptance 

Calibration Date   R2 Value (≥ .995)   Curve Fit 
8/3/04 0.999709 Quadratic 
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8/4/04 0.999733 Quadratic 
8/4/04 0.999803 Quadratic 
8/6/04 0.999792 Quadratic 

8/10/04 0.999809 Quadratic 
8/13/04 0.999779 Quadratic 
8/17/04 0.999852 Quadratic 
8/20/04 0.999888 Quadratic 
8/25/04 0.999898 Quadratic 

 
 

8.0   CONCLUSIONS 
 

Stability of the stock solution of Phenobarbital remained within 90% of the day zero 
concentration on all 21 days of the study.  Samples will be collected and shipped to the lab in 
Sequim for analysis twice during the in-life study.  All analyses will be carried out within 21 days 
of day of sampling. 
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APPENDIX A 
 

MANUFACTURER’S CERTIFICATE OF ANALYSIS/PURITY 
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APPENDIX B 

 
PURITY AND STABILITY TESTING PROTOCOL 

 
 

 
•  

 

Study Protocol: 
Purity and Stability of Test Substances for Work Assignment 3-11 

EDSP Study Number: EDSP.311-01 
 
Study Objective: 
 
To verify the purity of 6 test substances (listed in Table 1), the solubility, (at the concentrations 
specified in Table 2),  and to determine the stability of same dissolved in well water over a 21 day 
period.  This study is in support of EPA contract number 68-W-01-023, MSL Work Assignment 
Number 3-11, Task 3, Amphibian Metamorphosis Assay Demonstration Study. 
 
Address of Testing Facility and Sponsor’s Representative:  
 
Battelle – Marine Science Laboratory 
1529 West Sequim Bay Road 
Sequim, Washington  

 
TABLE 1 

Test Substance Abbreviations: 
 

Chemical Abbreviation 
6-n-Propyl-2-thiouracil PTU 
L-Thyroxine T4 
Phenobarbital ΦBarb 
Pregnenolone-16-Alpha-carbonitrile P16αc 
Dexamethosone DxM 
Methimazole Mtmz 

  
TABLE 2 

Test Substance Specifications: 

Chemical 
Name 

 
PTU 

 
T4 

 
ΦBarb 

 
P16αc 

 
DxM 

 
Mtmz 

Manufacturer Sigma Sigma TBA TBA TBA Sigma 
CAS # 51-52-5 51-48-9 50-06-6 1434-54-4 50-02-2 60-56-0 
Lot # 0630144 092K1061 TBA TBA TBA 073K3519 
Purity req. ≥ 97% ≥ 97% ≥ 97% ≥ 97% ≥ 97% ≥ 97% 
Mfg. Purity Claim 100% 99.4% TBA TBA TBA 99.9% 
Solubility 
Requirement ≥ 770 mg/L ≥ 4.44 

mg/L TBA TBA TBA 2750 mg/L 

Concentration 
Stock Solution 700 mg/L 4.04 mg/L TBA TBA TBA 2500 mg/L 

Duration Stability 
Study 21 days 21 days 21 days 21 days 21 days 21 days 

Concentrations 
For Stability Study 

1.5 mg/L and 
700 mg/L 

1.0 µg/L & 
4.04 mg/L  TBA TBA TBA 2500 mg/L 

& 25 mg/L 

In-life Exposure 
Concentrations 

0, 2.5, 10, 
20 mg/L 

0, 0.5, 
1.0, 2.0, 
4.0 µg/L 

TBA TBA TBA 
6.25, 12.5, 

25, 50, 
100 mg/L 

Carrier Well Water Well Water Well Water Well Water Well Water Well Water 
Analytical Method SOP MSL-O- TBA TBA TBA TBA TBA 

EDSP Work Assignment 3-11-01-01, Phenobarbital 
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TABLE 3 
Reference Substance Specifications: 

 
 

Proposed experimental start and termination dates: 
 
Start Date – November 1, 2003 
Termination Date – June 22, 2004 
 
Experimental Design: 
 

 Solubility of the substances will be determined as per SOP EDSP.C-0XX-01 (EDSP 
Chemical Characterization-TBA) 

 SOP EDSP.C-0XX-01.

 MSL-X-XXX-XX 
(GC/MS)-TBA, MSL-X-XXX-XX (ICP/MS)-TBA. 

in the diluent (well water) at a concentration approximately 
10% above the stock solution concentration (see Table 2).   

 If the solubility of the test substance is low, tests will be carried out at about 10% less than 
the solubility limit as specified by   Note: exposure concentrations 
won’t change, so stability of an exposure solution will be carried out at the target 
concentration. 

 Substance purity will be verified using HPLC, GC/MS or IC/ICP/MS as appropriate, and 
should be 98% or greater and be within ±2% of the value provided on the Certificate of 
Analysis by the manufacturer 

 Stock solution – made up to concentrations delineated in Table 2 (approximate levels) in 
well water (obtained from MSL). 

 Stability test solutions – Stability testing will be carried out on stock solutions and at a 
second level near or within the in-life exposure dose range.  Nominal concentrations to be 
tested are delineated in Table 2 in well water (obtained from MSL). 

 Storage and Labeling Requirements of Test Solution – stored in the dark (i.e., same 
storage conditions of solutions employed in the in-life studies of WA 3-11) at room 
temperature (20-25˚C).  Minimally, containers will be labeled with the name of the test 
substance, the date of preparation, the solution concentration, and the study number. 

 Test Schedule – Samples will be analyzed the day of collection from the test solution 
 Replicates – 3 per sample tested at each analysis time point 
 Sampling Timing – Sampling will be carried out on the first day and then as appropriate for 

statistical analysis for duration of the 21 day study 
 For details of the analytical methods see the appropriate SOP associated with the analytical 

method employed for the specific substance: MSL-O-018-00 (HPLC),

 
Statistical Analysis:   
 
Log linear degradation curves will be fit to the stability data to describe the trend of the chemical 
concentration over time.  Lack of fit and residual plots will be evaluated to determine the form of 

Chemical 
Name PTU T4 ΦBarb P16αc DxM Mtmz 

Manufacturer TCI America Fluka TBA TBA TBA Aldrich 
CAS # 51-52-5 51-48-9 TBA TBA TBA 60-56-0 
Lot # 0630144 411874/1 TBA TBA TBA 06109DP 
Purity req. ≥ 98% ≥ 98% ≥ 98% ≥ 98% ≥ 98% ≥ 98% 
Mfg. Purity 
claim > 99% 99.6% TBA TBA TBA 99.7% 

EDSP Work Assignment 3-11-01-01, Phenobarbital 



EDSP Study Number: EDSP.311-01                                                                                                          Page 15 of 26                              

the regression.  Power calculations based on the observed variability will be used to determine the 
sensitivity of the test to detect degraded concentrations. 
 
 
Regulatory requirements:   
 
This study will be conducted in compliance with EPA FIFRA Good Laboratory Practices (40CFR, 
Part 160).  
 
 
Records to be maintained: 
 
All records and the final report generated as a result of this study will be transported to and 
maintained in the EDSP Data Coordination Center for archival purposes at the following address: 
 
EDSP Data Coordination Center 
Battelle Columbus Operations (PNL) 
505 King Ave 
Columbus, OH 43201   
 
 
Sponsor Representative____________________________  __________________ 
     Michael Blanton  Date 
 
 
 
 
Study Director____________________________  ___________________ 
   Michael Cobb    Date 

EDSP Work Assignment 3-11-01-01, Phenobarbital 



EDSP Study Number: EDSP.311-01                                                                                                          Page 16 of 26                              

PROTOCOL AMENDMENT 
STUDY NUMBER: EDSP.311-01 
AMENDMENT NUMBER: A-1 
DATE: FEBRUARY 4, 2004 
Page 1 of 2 

 
ENDOCRINE DISRUPTOR SCREENING PROGRAM AMENDMENT REPORT 

              
STUDY NUMBER:  EDSP.311-01  DATE:  February 4, 2004 
AMENDMENT NUMBER: A-1  WAL/STUDY DIRECTOR:   
NOTEBOOK NUMBER: N/A  Michael Blanton/Michael Cobb 
TITLE OF STUDY: Purity and Stability of Test 
Substances for Work Assignment 3-11 

  

QAPP/PROTOCOL ID: Work Assignment 3-11   
AMENDMENT RELATING TO: 
[  ] QAPP [  ] QMP [x] Protocol 
[ ] SOP [  ] Method   
 
 
 
ORIGINAL DOCUMENT SPECIFICATIONS: 
 

1. Solubility of the substances will be determined as per SOP EDSP.C-0XX-01 (EDSP Chemical 
Characterization-TBA)… 
If the solubility of the test substance is low, tests will be carried out at about 10% less than the 
solubility limit as specified by SOP EDSP.C-0XX-01. 

2. For details of the analytical methods see the appropriate SOP associated with the analytical 
method employed for the specific substance: MSL-O-018-00 (HPLC), MSL-X-XXX-XX (GC/MS)-
TBA, MSL-X-XXX-XX (ICP/MS)-TBA. 

3. All records and the final report generated as a result of this study will be transported to and 
maintained in the EDSP Data Coordination Center for archival purposes at the following address: 

EDSP Data Coordination Center 
Battelle Columbus Operations (PNL) 
505 King Ave 
Columbus, OH 43201   
 

4.   Sponsor Representative____________________________  __________________ 
     Michael Blanton    Date 

 
 
AMENDMENT: 

 
1. Sentences amended to read: “Solubility of the substances will be determined as per SOP MSL-R-

009 (Chemical Characterization)”… 
“If the solubility of the test substances is low, tests will be carried out at about 10% less than the 
solubility limit as specified by SOP MSL-R-009.” 
Last several SOPs identified in #2 below. 
Sentence amended to read: “For details of the analytical methods, see the method identified in 
Table 2 and provided in each specific chemical characterization notebook. These methods are 
supported by specific operation and maintenance SOPs appropriate to the analytical method 
employed for the particular substance under study:  MSL-R-012 (Operation and Maintenance of 
HPLC Systems), MSL-O-008-02 (Operation and Maintenance of Gas Chromatographs (GC) and 
Gas Chromatograph/Mass  

2. Spectrometer (GC/MS) Systems), MSL-R-014 (Operation & Maintenance of IC ICP/MS Systems 
– currently being drafted). 
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PROTOCOL AMENDMENT 
STUDY NUMBER: EDSP.311-01 
AMENDMENT NUMBER: A-1 
DATE: FEBRUARY 4, 2004 
Page 2 of 2 
 

3. Sentence amended to read: “All records and the final report generated as a result of this study 
will be maintained and archived per SOP MSL-D-003 (Archiving of Records, Data and Retired 
SOPs). In addition, the documentation will be transported in electronic form to the EDSP Data 
Coordination Center for archival purposes at the following address: 

 
EDSP Data Coordination Center 
Battelle Columbus Operations 
505 King Ave 
Columbus, OH 43201   

   
4.   Sponsor Representative____________________________  __________________ 

     David Houchens   Date 
 

 
REASON FOR CHANGE: 
 

1. The SOP numbers were not available (in the “Experimental Design” section) when the protocol 
was written.  These SOP numbers are now available and are provided in this amendment. 

2. Our new documentation approach involves generation of a specific “Analytical Method” document 
developed for the chemical characterization and provided in the final report.  Each specific 
“Method” will correspond to a generic SOP. 

3. Original document section in “Records to be maintained” section requires clarification. Battelle 
Columbus Operations incorrectly labeled as PNL. 

4. Correct Sponsor Representative is EDSP Program Manager. 
 
 
 
             
Approval: 
 
Work Assignment Leader      Date       
 
Study Director        Date       
 
EDSP QA Representative           Date       
 
MSL Laboratory Director      Date       
 
EDSP Program Management      Date       
 
EDSP Battelle QAM       Date       
 
 
cc:  Send final approved copies to: 
  MSL QA Manager 
  EDSP Battelle QAM 
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E N D O C R IN E  D IS R U P T O R  S C R E E N IN G  P R O G R A M  A M E N D M E N T  R E P O R T  
              

S T U D Y  N U M B E R :  E D S P .311-01  D A T E :  F ebruary 24, 2004 
A M E N D M E N T  N U M B E R : A -2  W A L/S T U D Y  D IR E C T O R :   
N O T E B O O K  N U M B E R : N /A   M ichael B lanton/M ichael C obb 

T IT LE  O F  S T U D Y : P urity and S tability of T est 
S ubstances for W ork A ssignm ent 3-11 

  

Q A P P /P R O T O C O L ID : W ork A ssignm ent 3-11   
A M E N D M E N T  R E LA T IN G  T O : 
[  ] Q A P P  [  ] Q M P  [x] P rotocol 
[ ] S O P  [  ] M ethod   
 
 
 
O R IG IN A L D O C U M E N T  S P E C IF IC A T IO N S : 
 
T able entries that are earm arked for change in this am endm ent are highlighted in Y ellow  
 

T A B LE  2 
Test S ubstance S pecifications: 

 

C hem ical 
N am e 

 
P T U  

 
T 4 

 
ΦB arb  

 
P 16αc 

 
D xM  

 
M tm z 

M an ufacturer S ig m a S ig m a T B A  T B A  T B A  S ig m a 

C A S  # 51-52-5 51-48-9 50-06-6 1434-54-4 50-02-2 60-56-0 

L ot # 0630144 092K 1061 T B A  T B A  T B A  073K 3519  

P u rity req. ≥ 97%  ≥ 97%  ≥ 97%  ≥ 97%  ≥ 97%  ≥ 97%  

M fg. P u rity C laim  100%  99.4%  T B A  T B A  T B A  99.9%  

S olub ility 
R eq u irem ent 

≥ 770 m g/L  ≥ 4.44 m g/L  T B A  T B A  T B A  2750 m g/L  

C on centration  
S tock S olution  

700 m g/L  4.04 m g/L  T B A  T B A  T B A  2500 m g/L  

D uration  S tab ility 
S tu d y 

21 days 21 days 21 days 21 days 21 days 21 days 

C on centration s 
F or Stability Stud y 

1.5 m g/L  and 
700 m g/L  

1.0 µg/L  &  
4.04 m g/L   

T B A  T B A  T B A  
2500 m g/L  
&  25 m g/L  

In-life E xposu re 
C on centration s 

0, 2.5, 10, 
20 m g/L  

0, 0.5, 
1.0, 2.0, 4.0 

µg/L  
T B A  T B A  T B A  

6.25, 12.5, 
25, 50, 100 

m g/L  

C arrier W ell W ater W ell W ater W ell W ater W ell W ater W ell W ater W ell W ater 

A nalytical M eth od  
S O P  M S L -O -
018-00 (H P L C ) 

T B A  T B A  T B A  T B A  T B A  

EDSP Work Assignment 3-11-01-01, Phenobarbital 
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AMENDMENT: 
New table entries are highlighted in Orange 

 
TABLE 2 

Test Substance Specifications: 
   TBA = To Be Amended 

 
REASON FOR CHANGE:   
 
Information was not available when protocol was originally generated. 
             
Approval: 
 
Work Assignment Leader      Date       
 
Study Director        Date       
 
EDSP QA Representative           Date       
 
MSL Laboratory Director      Date       
 
EDSP Program Management      Date       
 
EDSP Battelle QAM       Date       
 
cc:  Send final approved copies to: 
  MSL QA Manager 
  EDSP Battelle QAM 

Chemical 
Name 

 
PTU 

 
T4 

 
ΦBarb 

 
P16αc 

 
DxM 

 
Mtmz 

Manufacturer Sigma Sigma TBA TBA TBA Sigma 
CAS # 51-52-5 51-48-9 50-06-6 1434-54-4 50-02-2 60-56-0 
Lot # 0630144 092K1061 TBA TBA TBA 073K3519 
Purity req. ≥ 97% ≥ 97% ≥ 97% ≥ 97% ≥ 97% ≥ 97% 
Mfg. Purity Claim 100% 99.4% TBA TBA TBA 99.9% 
Solubility 
Requirement ≥ 770 mg/L ≥ 4.44 mg/L TBA TBA TBA 2750 mg/L 

Concentration 
Stock Solution 700 mg/L 4.04 mg/L TBA TBA TBA 2500 mg/L 

Duration Stability 
Study 21 days 21 days 21 days 21 days 21 days 21 days 

Concentrations 
For Stability Study 

1.5 mg/L and 
700 mg/L 

1.0 µg/L & 
4.04 mg/L  TBA TBA TBA 2500 mg/L & 25 

mg/L 

In-life Exposure 
Concentrations 

0, 2.5, 10, 
20 mg/L 

0, 0.5, 
1.0, 2.0, 4.0 

µg/L 
TBA TBA TBA 6.25, 12.5, 25, 

50, 100 mg/L 

Carrier Well Water Well Water Well Water Well Water Well Water Well Water 
Analytical Method EDSP.H4-001-00 EDSP.I8-003-00 EDSP.H4-004-00 EDSP.H4-005-00 EDSP.H4-006-00 EDSP.H4-002-00 

EDSP Work Assignment 3-11-01-01, Phenobarbital 
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ENDOCRINE DISRUPTOR SCREENING PROGRAM AMENDMENT REPORT 
              
STUDY NUMBER:  EDSP.311-01  DATE:  March 30, 2004 
AMENDMENT NUMBER: A-3  WAL/STUDY DIRECTOR:   
NOTEBOOK NUMBER: N/A  Michael Blanton/Michael Cobb 
TITLE OF STUDY: Purity and Stability of Test 
Substances for Work Assignment 3-11 

  

QAPP/PROTOCOL ID: Work Assignment 3-11   
AMENDMENT RELATING TO: 
[  ] QAPP [  ] QMP [x] Protocol 
[ ] SOP [  ] Method   
 
ORIGINAL DOCUMENT SPECIFICATIONS: 
 
Table entries that are earmarked for change in this amendment are presented underlined and 
italicized in G eorgia Font 

TABLE 1 
Test Substance Abbreviations: 

Chemical Abbreviation 
6-n-Propyl-2-thiouracil PTU 
L-Thyroxine T4 
Phenobarbital ΦBarb 
Pregnenolone-16-Alpha-carbonitrile P16αc 
Dexamethosone DxM 
Methimazole Mtmz 

 
TABLE 2 

Test Substance Specifications: 

   TBA = To Be Amended 

Chemical 
Name 

 
PTU 

 
T4 

 
ΦBarb 

 
P16αc 

 
DxM 

 
Mtmz 

Manufacturer Sigma Sigma TBA TBA TBA Sigma 
CAS # 51-52-5 51-48-9 50-06-6 1434-54-4 50-02-2 60-56-0 
Lot # 0630144 092K1061 TBA TBA TBA 073K3519 
Purity req. ≥ 97% ≥ 97% ≥ 97% ≥ 97% ≥ 97% ≥ 97% 
Mfg. Purity Claim 100% 99.4% TBA TBA TBA 99.9% 
Solubility 
Requirement ≥ 770 mg/L ≥ 4.44 mg/L TBA TBA TBA 2750 mg/L 

Concentration 
Stock Solution 700 mg/L 4.04 mg/L TBA TBA TBA 2500 mg/L 

Duration Stability 
Study 21 days 21 days 21 days 21 days 21 days 21 days 

Concentrations 
For Stability 
Study 

1.5 mg/L and 
700 mg/L 

1.0 µg/L & 
4.04 mg/L  TBA TBA TBA 2500 mg/L 

& 25 mg/L 

In-life Exposure 
Concentrations 

0, 2.5, 10, 
20 mg/L 

0, 0.5, 
1.0, 2.0, 4.0 

µg/L 
TBA TBA TBA 

6.25, 12.5, 
25, 50, 

100 mg/L 
Carrier Well Water Well Water Well Water Well Water Well Water Well Water 
Analytical 
Method EDSP.H4-001-00 EDSP.I8-003-

00 
EDSP.H4-

004-00 
EDSP.H4-

005-00 
EDSP.H4-

006-00 
EDSP.H4-

002-00 

EDSP Work Assignment 3-11-01-01, Phenobarbital 
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AMENDMENT: 
 

TABLE 1 
Test Substance Abbreviations: 

 
Chemical Abbreviation 
6-n-Propylthiouracil PTU 
L-Thyroxine T4 
Phenobarbital ΦBarb 
Pregnenolone-16-Alpha-carbonitrile P16αc 
Dexamethasone DxM 
Methimazole Mtmz 

 
 

TABLE 2 
Test Substance Specifications: 

 
   TBA = To Be Amended 

 
 
 
REASON FOR CHANGE:   
 
Information was not available when protocol was originally generated. 
             
Approval: 
 
Work Assignment Leader      Date       
 
Study Director        Date       

Chemical 
Name 

 
PTU 

 
T4 

 
ΦBarb 

 
P16αc 

 
DxM 

 
Mtmz 

Manufacturer Sigma Sigma TBA TBA TBA Sigma 
CAS # 51-52-5 51-48-9 50-06-6 1434-54-4 50-02-2 60-56-0 
Lot # 0630144 092K1061 TBA TBA TBA 073K3519 
Purity req. ≥ 97% ≥ 97% ≥ 97% ≥ 97% ≥ 97% ≥ 97% 
Mfg. Purity Claim 100% 99.4% TBA TBA TBA 99.9% 
Solubility 
Requirement ≥ 770 mg/L ≥ 4.44 mg/L TBA TBA TBA 2750 mg/L 

Concentration 
Stock Solution 700 mg/L 4.04 mg/L TBA TBA TBA 2500 mg/L 

Duration Stability 
Study 21 days 21 days 21 days 21 days 21 days 21 days 

Concentrations 
For Stability Study 

1.5 mg/L and 
700 mg/L 

1.0 µg/L & 
4.04 mg/L  TBA TBA TBA 2500 mg/L & 

25 mg/L 

In-life Exposure 
Concentrations 

2.5, 10, 
20 mg/L 

0, 0.5, 
1.0, 2.0, 4.0 

µg/L 
TBA TBA TBA 6.25, 12.5, 25, 

50 mg/L 

Carrier Well Water Well Water Well Water Well Water Well Water Well Water 
Analytical Method EDSP.H4-001-00 EDSP.I8-003-00 EDSP.H4-004-

00 
EDSP.H4-005-

00 
EDSP.H4-006-

00 EDSP.H4-002-00 

EDSP Work Assignment 3-11-01-01, Phenobarbital 
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EDSP QA Representative           Date       
 
MSL Laboratory Director      Date       
 
EDSP Program Management      Date       
 
EDSP Battelle QAM       Date       
 
cc:  Send final approved copies to: 
  MSL QA Manager 
  EDSP Battelle QAM  

 
ENDOCRINE DISRUPTOR SCREENING PROGRAM DEVIATION FORM 

 
STUDY NUMBER: EDSP.311-01  WAL/STUDY DIRECTOR: Michael Blanton/Michael Cobb for 

WA 3-11/Eric Crecelius for EDSP Chemical Repository 
DEVIATION NUMBER: EDSP.311-01-D3 
 

 Date:  10/11/2004 

TITLE OF STUDY: Purity and Stability of Test Substances for 
Work Assignment 3-11   

  

QAPP/PROTOCOL ID: See above   
DEVIATION RELATING TO: 
[  ] QAPP [  ] QMP [X] Protocol 
[  ] SOP [  ] Method [  ] Miscellaneous Documentation 
ORIGINAL DOCUMENT SPECIFICATIONS  
Table 2 of Amendment A-4 of  Chemical Repository protocol EDSP.311-01 shows the lot number for Phenobarbital as 081K2620. 
DEVIATION 
An additional order of Phenobarbital, lot # 62K8804, was required to carry out the in-life studies.   
REASON/IMPACT   
The new lot of test substance, # 62K8804, was not listed on the original protocol.  The new material was purchased, purity was 
verified, and it was shipped to Fort Laboratories for use in the in-life studies.   
There is no impact to the project or data.  
PROPOSED CORRECTIVE ACTION AND SCHEDULE FOR COMPLETION:  
None, beyond this documentation. 
ACTIONS TO PREVENT RECURRENCE:   
Not applicable.            
    
Approval: 
 
Michael Blanton 
Work Assignment Leader       Date       
 
Michael Cobb,    
Study Director       Date        
Mary Lynn, 
EDSP QAU Representative       Date       
Richard Ecker 
MSL Laboratory Director       Date       
David Houchens  
EDSP Program Management       Date       
Terri Pollock 
EDSP Battelle QAM        Date       
 
cc:  Send final approved copies to: 
Michael Cobb 
Chemical Repository Study Director 

 
 

 
 
NOTE:  A signed copy of this protocol and all relevant Amendments and deviations are 
available in the files of the Chemical Repository Study Director in MSL 5. 
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APPENDIX C 
ANALYTICAL RESULTS OF STABILITY TESTING 

 
Table C1. Phenobarbital concentration in Fort Environmental Water (mg/L) 

 
Target 
Conc. 
(mg/L) Sample ID Date 

Phenobarbital 
(mg/L) 

Average 
(mg/L) Recovery RSD 

7767 stock-1r R-1 08/04/04 7847    
7767 stock-r1R-2 08/04/04 7798 7735 99.58% 1.99% 
7767 stock-1r R-3 08/04/04 7559    
7767 stock-2 R-1 08/06/04 7647    
7767 stock-2 R-2 08/06/04 7673 7748 99.75% 1.98% 
7767 stock-2 R-3 08/06/04 7924    
7767 stock-3r R-1 08/10/04 8600    
7767 stock-3rR-2 08/10/04 8116 8501 109.45% 4.08% 
7767 stock-3r R-3 08/10/04 8787    
7767 stock-4r R-1 08/13/04 8085    
7767 stock-4rR-2 08/13/04 8182 7922 102.00% 4.67% 
7767 stock-4r R-3 08/13/04 7499    
7767 stock-5r R-1 08/17/04 7438    
7767 stock-5rR-2 08/17/04 7726 7723 99.43% 3.66% 
7767 stock-5r R-3 08/17/04 8004    
7767 stock-6r R-1 08/20/04 7229    
7767 stock-6rR-2 08/20/04 6958 7263 93.52% 4.46% 
7767 stock-6r R-3 08/20/04 7603    
7767 stock-7 R-1 08/25/04 7280    
7767 stock-7 R-2 08/25/04 7426 7352 94.65% 0.99% 
7767 stock-7 R-3 08/25/04 7349    

       
124.3 Dil-1r R-1 08/04/04 131.6    
124.3 Dil-1r R-2 08/04/04 130.8 129.5 104.22% 2.22% 
124.3 Dil-1r R-3 08/04/04 126.2    
124.3 Dil-2 R-1 08/06/04 124.0    
124.3 Dil-2 R-2 08/06/04 124.4 123.5 99.39% 0.94% 
124.3 Dil-2 R-3 08/06/04 122.2    
124.3 Dil-3r R-1 08/10/04 133.9    
124.3 Dil-3r R-2 08/10/04 133.0 132.5 106.62% 1.21% 
124.3 Dil-3r R-3 08/10/04 130.7    
124.3 Dil-4r R-1 08/13/04 136.9    
124.3 Dil-4r R-2 08/13/04 129.6 130.9 105.31% 4.19% 
124.3 Dil-4r R-3 08/13/04 126.2    
124.3 Dil-5r R-1 08/17/04 126.5    
124.3 Dil-5r R-2 08/17/04 122.1 123.6 99.41% 2.07% 
124.3 Dil-5r R-3 08/17/04 122.1    
124.3 Dil-6r R-1 08/20/04 135.9    
124.3 Dil-6r R-2 08/20/04 139.8 138.0 111.01% 1.43% 
124.3 Dil-6r R-3 08/20/04 138.2    
124.3 Dil-7 R-1 08/25/04 122.8    
124.3 Dil-7 R-2 08/25/04 126.0 125.9 101.27% 2.41% 
124.3 Dil-7 R-3 08/25/04 128.8    
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Table C2. ICV/CCV Data for Phenobarbital in Fort Environmental Water  
 

Sample Name Date 

Expected 
Phenobarbital 

(mg/L) 

Measured 
Phenobarbital 

(mg/L) Recovery 
Phen4 20 ug-ml ICV 08/04/04 20 20.3924 101.96% 
Phen2C 20 ug-ml CCV 08/04/04 20.16 20.8770 103.56% 
Phen2C 20 ug-ml CCV 08/04/04 20.16 21.1033 104.68% 
Phen2C 20 ug-ml CCV 08/04/04 20.16 20.7259 102.81% 
Phen4 20 ug-ml ICV 08/06/04 20 20.6769 103.38% 
Phen2C 20 ug-ml CCV 08/06/04 20.16 20.9436 103.89% 
Phen2C 20 ug-ml CCV 08/06/04 20.16 20.8940 103.64% 
Phen2C 20 ug-ml CCV 08/06/04 20.16 20.4105 101.24% 
Phen4 20 ug-ml ICV 08/10/04 20 21.2341 106.17% 
Phen2C 20 ug-ml CCV 08/10/04 20.16 21.3954 106.13% 
Phen2C 20ug-ml CCV 08/10/04 20.16 21.3538 105.92% 
Phen2C 20 ug-ml CCV 08/10/04 20.16 20.5565 101.97% 
Phen4 20 ug-ml ICV 08/13/04 20 20.5459 102.73% 
Phen2C 20 ug-ml CCV 08/13/04 20.16 20.7950 103.15% 
Phen2C 20ug-ml CCV 08/13/04 20.16 20.7061 102.71% 
Phen2C 20 ug-ml CCV 08/13/04 20.16 20.3014 100.70% 
Phen4 20 ug-ml ICV 08/17/04 20 19.6424 98.21% 
Phen2C 20 ug-ml CCV 08/17/04 20.16 20.1210 99.81% 
Phen2C 20ug-ml CCV 08/17/04 20.16 19.5725 97.09% 
Phen2C 20 ug-ml CCV 08/17/04 20.16 19.3046 95.76% 
Phen4 20 ug-ml ICV 08/20/04 20 20.2991 101.50% 
Phen2C 20 ug-ml CCV 08/20/04 20.16 20.9681 104.01% 
Phen2C 20ug-ml CCV 08/20/04 20.16 20.8303 103.33% 
Phen2C 20 ug-ml CCV 08/20/04 20.16 21.4887 106.59% 
Phen4 20 ug-ml ICV 08/25/04 20 20.5075 102.54% 
Phen7 20 cal check 08/25/04 20.08 20.1495 100.35% 
Phen2C 20 ug-ml CCV 08/25/04 20.16 20.8747 103.55% 
Phen2C 20ug-ml CCV 08/25/04 20.16 21.0802 104.56% 
Phen2C 20 ug-ml CCV 08/25/04 21.16 21.3754 101.02% 
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Table C3. Spike Recovery Data for Phenobarbital in Fort Environmental Water  
 

Target Conc. 
(mg/L) Sample ID Date 

Phenobarbital 
(mg/L) 

Average 
(mg/L) Recovery RSD 

201.6 Spike 1r R-1 08/04/04 206.1    
201.6 Spike 1r R-2 08/04/04 210.2 207.9 103.1% 1.00% 
201.6 Spike 1r R-3 08/04/04 207.4    
201.6 Spike 2 R-1 08/06/04 204.0    
201.6 Spike 2 R-2 08/06/04 202.1 203.1 100.7% 0.47% 
201.6 Spike 2 R-3 08/06/04 203.0    
201.6 Spike 3r R-1 08/10/04 213.7    
201.6 Spike 3r R-2 08/10/04 220.9 214.8 106.6% 2.61% 
201.6 Spike 3r R-3 08/10/04 209.9    
201.6 Spike 4r R-1 08/13/04 217.4    
201.6 Spike 4r R-2 08/13/04 215.5 217.5 107.9% 0.94% 
201.6 Spike 4r R-3 08/13/04 219.6    
201.6 Spike 5r R-1 08/17/04 201.5    
201.6 Spike 5r R-2 08/17/04 210.0 206.2 102.3% 2.11% 
201.6 Spike 5r R-3 08/17/04 207.2    
201.6 Spike 6r R-1 08/20/04 204.5    
201.6 Spike 6r R-2 08/20/04 218.6 213.6 106.0% 3.71% 
201.6 Spike 6r R-3 08/20/04 217.8    
201.6 Spike 7 R-1 08/25/04 209.0    
201.6 Spike 7 R-2 08/25/04 220.9 215.1 106.7% 2.76% 
201.6 Spike 7 R-3 08/25/04 215.3    

 

Phenobarbital Stability is Well Water
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Figure 2. Observed concentration of Phenobarbital with a target concentration 

of 8000 mg/L (Stock) and 125 mg/L (Diluter) plotted against time 
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Figure 3. Typical Chromatogram, 50 ug/ml Phenobarbital 
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Phenobarbital 
Test Chemical Analytical Data from Battelle: 

In-Life Test Chemical Analysis Report 









Phenobarbital 
Thyroid Histology Data from EPL: 

Sample Identification Key 
Thyroid Pathology Report 

 



BATT02-00056  FEL 
Amphibian Metamorphosis Assay 
Demonstration Study 

 
EPL Sample Key for Phenobarbital

                                                 

FEL 
Sample  
Number 

Individual 
Specimen 
Number1

Conc. 
Replicate 
Number 

Initial 
Specimen 

Stage 

Chemical 
Conc. 
(mg/L) 

205, 211, 214, 216, 218 A 
035 

222, 223, 229, 231, 235 B 
51 0 

243, 249, 255, 257, 258 A 
036 

261, 269, 273, 275, 277 B 
51 125 

303, 305, 310, 314, 318 A 
037 

286, 288, 291, 294, 296 B 
51 250 

320, 324, 326, 330, 339 A 
038 

341, 344, 349, 351, 358 B 
51 500 

360, 362, 368, 374, 375 A 
039 

381, 384, 386, 393, 395 B 
51 1000 

002, 003, 007, 016, 019 C 
040 

024, 026, 033, 035, 037 D 
54 0 

042, 047, 050, 052, 058 C 
041 

063, 066, 071, 073, 079 D 
54 250 

081, 083, 088, 091, 100 C 
042 

104, 107, 109, 111, 117 D 
54 500 

124, 126, 129, 131, 140 C 
043 

144, 147, 150, 152, 155 D 
54 1000 

161, 164, 168, 173, 176 C 
044 

182, 183, 184, 188, 198 D 
54 1500 

1 Individual specimens for thyroid histology were randomly selected using Principles and Procedures of 
Statistics, A Biometrical Approach, 2nd Ed., by Robert G.D. Steel and James H. Torrie, McGraw-Hill Book 
Co., USA, 1980. 































































A-1 

 
 
 

 
 
Z12163 and Z12164.  Low (1.25x) and high (10x) magnification photomicrographs of thyroid 
glands from Stage 51 Xenopus laevis control.  The colloid is homogeneous and eosinophilic, and 
the follicles are lined by simple cuboidal to low columnar epithelium. 

 



A-2 

 
 

 
 
Z12165 and Z12166.  Low (1.25x) and high (10x) magnification photomicrographs of thyroid 
glands stained with PAS from Stage 51 Xenopus laevis control.  The colloid is homogeneous and 
magenta. 



A-3 

 
 
 

 
 

Z12167 and Z12168.  Low (1.25x) and high (10x) magnification photomicrographs of thyroid 
glands from Stage 51 Xenopus laevis exposed to 1000 mg/L Phenobarbital for 21 days.  There is 
mild diffuse thyroid gland enlargement and minimal follicular cell hyperplasia. 



A-4 

 
 
Z12174.  High magnification (10x) photomicrograph of thyroid glands stained with PAS from 
Stage 51 Xenopus laevis exposed to 1000 mg/L Phenobarbital for 21 days.  The colloid is 
homogeneous and magenta. 



A-5 

 
 

 
 

Z12178 and Z12176.  High (10x) magnification photomicrographs of thyroid glands stained with 
H&E and PAS from Stage 51 Xenopus laevis exposed to 125 mg/L Phenobarbital for 21 days.  
Note that the colloid in rare follicle stains pale with both H&E and PAS. 





B-1 

 
 

 
 

Z12179 and Z12180.  Low (1.25x) and high (10x) magnification photomicrographs of thyroid 
glands from Stage 54 control Xenopus laevis.  The colloid is homogeneous and eosinophilic, and 
the follicles are lined by simple cuboidal to low columnar epithelium. 



B-2 

 
 

 
 

Z12181 and Z12182.  Low (1.25x) and high (10x) magnification photomicrographs of thyroid 
glands stained with PAS from Stage 54 Xenopus laevis control.  The colloid is homogeneous and 
magenta. 



B-3 

 
 

 
 

Z12183 and Z12184.  Low (1.25x) and high (10x) magnification photomicrographs of thyroid 
glands from Stage 54 Xenopus laevis exposed to 1500 mg/L Phenobarbital for 14 days.  There is 
minimal follicular cell hyperplasia. 



B-4 

 
 
Z12188.  High (10x) magnification photomicrograph of thyroid glands stained with PAS from 
Stage 54 Xenopus laevis exposed to 1500 mg/L Phenobarbital for 14 days.  The colloid is 
homogeneous and magenta. 







Appendix H 
Pregnenolone-16-α-Carbonitrile (PCN) 

 
Metamorphosis Assay – Raw Data: 

Daily Operational Data 
Test Termination Data – Stage and Growth 

Statistical Data – Stage and Growth 
 

Test Chemical Analytical Data from Battelle: 
Purity / Stability Report 

In-Life Test Chemical Analysis Report 
 

Thyroid Histology Data from EPL: 
Sample Identification Key 
Thyroid Pathology Report 



Pregnenolone-16-α-Carbonitrile (PCN) 
Metamorphosis Assay: 
Daily Operational Data 



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light Test
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity Conc1

Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux) (ug/L)
Initial No.= 20 Initial No.= 20

0 10/14/04 100.0 20.9 7.1 9.9 1189 100.0 20.9 7.1 10.1 1202 100.0 20.9 7.1 10.0 1196 0.51
1 10/15/04 20 100.0 20.5 7.1 5.6 1175 20 100.0 20.5 7.1 5.3 1250 100.0 20.5 7.1 5.5 1213
2 10/16/04 20 100.0 21.4 7.0 5.0 1204 20 100.0 21.2 7.0 5.1 1251 100.0 21.3 7.0 5.1 1228
3 10/17/04 20 100.0 21.0 7.0 5.1 1183 20 100.0 20.9 7.0 5.2 1254 100.0 21.0 7.0 5.2 1219
4 10/18/04 20 100.0 20.5 7.4 7.6 1236 20 100.0 20.5 7.4 7.9 1200 100.0 20.5 7.4 7.8 1218
5 10/19/04 20 100.0 21.0 7.2 6.1 1273 20 100.0 21.0 7.2 5.4 1259 100.0 21.0 7.2 5.8 1266
6 10/20/04 20 100.0 21.0 7.2 6.6 1211 20 100.0 21.0 7.2 5.6 1140 100.0 21.0 7.2 6.1 1176 0.51
7 10/21/04 20 100.0 21.3 7.0 6.6 1040 20 100.0 21.3 7.0 6.8 1010 100.0 21.3 7.0 6.7 1025
8 10/22/04 20 100.0 21.4 7.1 5.1 1180 20 100.0 21.2 7.3 5.9 1150 100.0 21.3 7.2 5.5 1165
9 10/23/04 20 100.0 21.4 7.1 5.7 1248 20 100.0 21.3 7.0 6.0 1234 100.0 21.4 7.1 5.9 1241
10 10/24/04 20 100.0 21.4 7.1 5.9 1172 20 100.0 21.3 7.1 6.0 1253 100.0 21.4 7.1 6.0 1213
11 10/25/04 20 100.0 21.2 7.0 6.6 1088 20 100.0 21.0 7.0 6.7 1074 100.0 21.1 7.0 6.7 1081
12 10/26/04 20 100.0 21.6 7.1 4.6 1099 20 100.0 21.4 7.1 5.1 1071 100.0 21.5 7.1 4.9 1085
13 10/27/04 20 100.0 21.2 7.2 6.3 1080 20 100.0 21.2 7.2 7.1 1190 100.0 21.2 7.2 6.7 1135
14 10/28/04 20 100.0 21.4 7.1 5.0 1260 20 100.0 21.4 7.1 6.1 1249 100.0 21.4 7.1 5.6 1255 0.51
15 10/29/04 20 100.0 21.2 7.1 6.0 1119 20 100.0 21.1 7.1 6.2 1152 100.0 21.2 7.1 6.1 1136
16 10/30/04 20 100.0 20.6 7.3 6.4 1120 20 100.0 20.6 7.3 6.2 1179 100.0 20.6 7.3 6.3 1150
17 10/31/04 20 100.0 21.0 7.2 6.5 1123 20 100.0 21.1 7.3 6.5 1164 100.0 21.1 7.3 6.5 1144
18 11/01/04 20 100.0 20.6 7.2 6.6 1130 20 100.0 20.3 7.4 8.2 1160 100.0 20.5 7.3 7.4 1145
19 11/02/04 20 100.0 21.4 6.9 4.1 1284 20 100.0 21.4 7.0 5.1 1258 100.0 21.4 7.0 4.6 1271
20 11/03/04 20 100.0 20.8 7.1 5.6 1100 20 100.0 20.7 7.1 6.8 1120 100.0 20.8 7.1 6.2 1110
21 11/04/04 20 100.0 20 100.0 100.0

Median: 21.2 7.1 6.0 1175 21.1 7.1 6.1 1190 21.1 7.1 6.1 1176
Mode: 21.4 7.1 6.6 #N/A 21.2 7.1 5.1 #N/A 20.5 7.1 6.1 1213
Mean: 100.0 21.1 7.1 6.0 1167 100.0 21.0 7.1 6.3 1182 100.0 21.1 7.1 6.2 1175 0.510
SEM: 0.00 0.07 0.02 0.26 15.12 0.00 0.07 0.03 0.27 15.52 0.00 0.07 0.03 0.26 14.42 0.00

% CV: 0.00 7.30 4.21 49.23 202.85 0.00 7.15 4.96 48.72 206.93 0.00 7.14 4.41 47.35 192.84 0.00

INITIAL STAGE 51

DAILY DATA RENEW

Target Conc: 0.0 ug/L
Test No:

Pregnenolone-16-a-carbonitrile (PCN)

1All measured test concentrations reported by Battelle as less than limit of detection (LOD) [1.018 µg/L] or none detected (ND) are expressed as 0.51 µg/L (1/2 of LOD).

Workorder No:
Test Chemical:

00055

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light Test
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity Conc1

Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux) (ug/L)
Initial No.= 20 Initial No.= 20

0 10/14/04 100.0 20.5 7.1 5.7 1182 100.0 20.3 7.1 5.8 901 100.0 20.4 7.1 5.8 1042 0.51
1 10/15/04 20 100.0 20.2 7.2 6.3 1185 20 100.0 20.2 7.2 6.4 875 100.0 20.2 7.2 6.4 1030
2 10/16/04 20 100.0 21.1 7.1 5.9 1192 20 100.0 21.2 7.0 6.0 884 100.0 21.2 7.1 6.0 1038
3 10/17/04 20 100.0 20.9 7.1 6.6 1187 20 100.0 20.9 7.2 7.1 890 100.0 20.9 7.2 6.9 1039
4 10/18/04 20 100.0 20.3 7.5 7.4 1240 20 100.0 20.4 7.5 7.7 941 100.0 20.4 7.5 7.6 1091
5 10/19/04 20 100.0 21.0 7.3 7.4 1198 20 100.0 21.0 7.3 7.5 947 100.0 21.0 7.3 7.5 1073
6 10/20/04 20 100.0 20.8 7.3 7.4 1181 20 100.0 20.9 7.3 7.8 1201 100.0 20.9 7.3 7.6 1191 0.51
7 10/21/04 20 100.0 21.1 7.2 7.9 1212 20 100.0 21.0 7.2 8.2 920 100.0 21.1 7.2 8.1 1066
8 10/22/04 20 100.0 21.5 7.3 8.0 910 20 100.0 21.5 7.4 8.3 1200 100.0 21.5 7.4 8.2 1055
9 10/23/04 20 100.0 21.4 7.1 8.1 1197 20 100.0 21.2 7.2 8.3 1029 100.0 21.3 7.2 8.2 1113
10 10/24/04 20 100.0 21.4 7.1 7.2 1089 20 100.0 21.3 7.1 7.3 902 100.0 21.4 7.1 7.3 996
11 10/25/04 20 100.0 20.8 7.2 7.7 1123 20 100.0 20.8 7.2 7.7 886 100.0 20.8 7.2 7.7 1005
12 10/26/04 20 100.0 21.4 7.2 7.8 1022 20 100.0 21.4 7.2 7.8 932 100.0 21.4 7.2 7.8 977
13 10/27/04 20 100.0 21.0 7.3 7.9 1150 20 100.0 21.0 7.3 7.9 880 100.0 21.0 7.3 7.9 1015
14 10/28/04 20 100.0 21.4 7.3 6.5 1185 20 100.0 21.4 7.2 6.8 927 100.0 21.4 7.3 6.7 1056 0.51
15 10/29/04 20 100.0 21.4 7.1 6.5 1160 20 100.0 21.4 7.2 6.8 905 100.0 21.4 7.2 6.7 1033
16 10/30/04 20 100.0 20.4 7.3 8.6 1197 20 100.0 20.6 7.4 8.5 910 100.0 20.5 7.4 8.6 1054
17 10/31/04 20 100.0 21.4 7.4 8.4 1193 20 100.0 21.3 7.4 8.4 916 100.0 21.4 7.4 8.4 1055
18 11/01/04 20 100.0 20.6 7.2 8.0 1070 20 100.0 20.7 7.2 8.0 920 100.0 20.7 7.2 8.0 995
19 11/02/04 20 100.0 21.4 7.1 6.6 1219 20 100.0 21.4 7.1 6.6 910 100.0 21.4 7.1 6.6 1065
20 11/03/04 20 100.0 20.7 7.2 6.9 1180 1 19 95.0 21.0 7.2 6.9 900 97.5 20.9 7.2 6.9 1040
21 11/04/04 20 100.0 19 95.0 97.5

Median: 21.0 7.2 7.4 1185 21.0 7.2 7.7 910 21.0 7.2 7.6 1042
Mode: 21.4 7.1 7.4 1185 21.0 7.2 7.7 920 21.4 7.2 6.7 #N/A
Mean: 100.0 21.0 7.2 7.3 1156 99.5 21.0 7.2 7.4 942 99.8 21.0 7.2 7.3 1049 0.510
SEM: 0.00 0.09 0.02 0.18 16.76 0.31 0.08 0.03 0.17 20.07 0.16 0.09 0.02 0.18 10.04 0.00

% CV: 0.00 9.09 4.18 30.59 225.91 14.75 8.38 4.45 29.39 299.73 7.36 8.65 4.18 29.84 142.01 0.00

REPLICATE B
INITIAL STAGE 51

Workorder No:
Test Chemical:

00055
Pregnenolone-16-a-carbonitrile (PCN)

1All measured test concentrations reported by Battelle as less than limit of detection (LOD) or none detected (ND) are expressed as 0.51 µg/L (1/2 of LOD).

DAILY DATA RENEW

Target Conc: 7.4 ug/L
Test No:

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light Test
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity Conc1

Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux) (ug/L)
Initial No.= 20 Initial No.= 20

0 10/14/04 100.0 20.3 7.2 8.4 1431 100.0 20.4 7.2 8.4 1403 100.0 20.4 7.2 8.4 1417 0.77
1 10/15/04 20 100.0 20.3 7.2 7.6 975 20 100.0 20.3 7.2 7.3 1110 100.0 20.3 7.2 7.5 1043
2 10/16/04 20 100.0 21.2 7.0 6.8 1410 20 100.0 21.2 7.1 6.8 1387 100.0 21.2 7.1 6.8 1399
3 10/17/04 20 100.0 20.9 7.2 6.8 1221 20 100.0 20.9 7.2 6.8 1406 100.0 20.9 7.2 6.8 1314
4 10/18/04 20 100.0 20.6 7.5 7.5 1456 20 100.0 20.6 7.5 7.5 1442 100.0 20.6 7.5 7.5 1449
5 10/19/04 20 100.0 21.0 7.3 8.3 1436 20 100.0 21.0 7.3 8.2 1436 100.0 21.0 7.3 8.3 1436
6 10/20/04 20 100.0 21.0 7.3 7.9 1450 20 100.0 21.0 7.3 7.8 1446 100.0 21.0 7.3 7.9 1448 0.51
7 10/21/04 20 100.0 21.0 7.2 7.3 1158 20 100.0 21.1 7.2 7.0 1117 100.0 21.1 7.2 7.2 1138
8 10/22/04 20 100.0 21.6 7.2 7.3 1390 20 100.0 21.5 7.2 7.1 1430 100.0 21.6 7.2 7.2 1410
9 10/23/04 20 100.0 21.3 7.2 7.9 1441 20 100.0 21.4 7.2 7.4 1230 100.0 21.4 7.2 7.7 1336
10 10/24/04 20 100.0 21.2 7.2 7.5 1437 20 100.0 21.2 7.1 7.6 1412 100.0 21.2 7.2 7.6 1425
11 10/25/04 20 100.0 20.9 7.1 7.0 1416 20 100.0 21.0 7.1 6.9 1403 100.0 21.0 7.1 7.0 1410
12 10/26/04 20 100.0 21.5 7.2 7.0 1220 20 100.0 21.5 7.2 6.9 1248 100.0 21.5 7.2 7.0 1234
13 10/27/04 20 100.0 21.0 7.3 7.2 1430 20 100.0 21.1 7.3 7.1 1370 100.0 21.1 7.3 7.2 1400
14 10/28/04 20 100.0 21.3 7.2 7.2 1455 20 100.0 21.3 7.2 7.1 1420 100.0 21.3 7.2 7.2 1438 0.51
15 10/29/04 20 100.0 21.5 7.2 7.1 1305 20 100.0 21.4 7.2 7.1 1350 100.0 21.5 7.2 7.1 1328
16 10/30/04 20 100.0 20.6 7.4 8.5 1430 20 100.0 20.7 7.3 8.4 1428 100.0 20.7 7.4 8.5 1429
17 10/31/04 20 100.0 21.5 7.4 8.1 1422 20 100.0 21.5 7.3 8.2 1398 100.0 21.5 7.4 8.2 1410
18 11/01/04 20 100.0 20.9 7.4 7.8 1240 20 100.0 21.1 7.4 7.8 1320 100.0 21.0 7.4 7.8 1280
19 11/02/04 20 100.0 21.2 7.1 7.2 1445 20 100.0 21.4 7.1 7.3 1439 100.0 21.3 7.1 7.3 1442
20 11/03/04 20 100.0 21.1 7.2 7.4 1410 20 100.0 21.1 7.1 7.4 1390 100.0 21.1 7.2 7.4 1400
21 11/04/04 20 100.0 20 100.0 100.0

Median: 21.0 7.2 7.4 1422 21.1 7.2 7.3 1403 21.1 7.2 7.4 1410
Mode: 21.0 7.2 7.2 1410 21.1 7.2 7.1 1403 21.0 7.2 7.2 1410
Mean: 100.0 21.0 7.2 7.5 1361 100.0 21.1 7.2 7.4 1361 100.0 21.1 7.2 7.5 1361 0.597
SEM: 0.00 0.08 0.03 0.11 27.81 0.00 0.08 0.02 0.11 22.02 0.00 0.08 0.02 0.11 23.65 0.09

% CV: 0.00 8.03 4.31 18.65 345.51 0.00 7.56 3.89 19.04 273.48 0.00 7.75 4.01 18.65 293.74 19.43

DAILY DATA RENEW

Target Conc: 22.2 ug/L
Test No:Workorder No:

Test Chemical:
00055
Pregnenolone-16-a-carbonitrile (PCN)

1All measured test concentrations reported by Battelle as less than limit of detection (LOD) or none detected (ND) are expressed as 0.51 µg/L (1/2 of LOD).

REPLICATE B
INITIAL STAGE 51

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light Test
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux) (ug/L)

Initial No.= 20 Initial No.= 20
0 10/14/04 100.0 20.5 7.2 9.5 1253 100.0 20.6 7.2 9.5 1336 100.0 20.6 7.2 9.5 1295 5.69
1 10/15/04 20 100.0 20.4 7.2 8.1 1220 20 100.0 20.4 7.2 8.3 1200 100.0 20.4 7.2 8.2 1210
2 10/16/04 20 100.0 21.3 7.1 7.5 1080 20 100.0 21.2 7.1 7.4 1075 100.0 21.3 7.1 7.5 1078
3 10/17/04 20 100.0 21.0 7.2 7.0 1242 20 100.0 21.0 7.2 7.3 1301 100.0 21.0 7.2 7.2 1272
4 10/18/04 20 100.0 20.6 7.5 7.4 1323 20 100.0 20.6 7.5 7.8 1339 100.0 20.6 7.5 7.6 1331
5 10/19/04 20 100.0 21.0 7.3 8.4 1325 20 100.0 21.0 7.3 8.5 1358 100.0 21.0 7.3 8.5 1342
6 10/20/04 20 100.0 21.1 7.3 8.0 1338 20 100.0 21.1 7.3 7.9 1361 100.0 21.1 7.3 8.0 1350 2.20
7 10/21/04 20 100.0 21.3 7.2 6.4 1325 20 100.0 21.3 7.2 6.3 1336 100.0 21.3 7.2 6.4 1331
8 10/22/04 20 100.0 21.7 7.3 6.6 1230 20 100.0 21.7 7.2 6.3 1300 100.0 21.7 7.3 6.5 1265
9 10/23/04 20 100.0 21.5 7.2 6.7 1208 20 100.0 21.5 7.3 7.0 1058 100.0 21.5 7.3 6.9 1133
10 10/24/04 20 100.0 21.3 7.2 7.6 1272 20 100.0 21.4 7.2 7.3 1093 100.0 21.4 7.2 7.5 1183
11 10/25/04 20 100.0 21.2 7.1 6.4 1180 20 100.0 21.2 7.1 6.2 1244 100.0 21.2 7.1 6.3 1212
12 10/26/04 20 100.0 21.4 7.2 6.8 1304 20 100.0 21.4 7.2 6.8 1320 100.0 21.4 7.2 6.8 1312
13 10/27/04 20 100.0 21.2 7.3 7.1 1300 20 100.0 21.2 7.3 6.9 1330 100.0 21.2 7.3 7.0 1315
14 10/28/04 20 100.0 21.4 7.3 8.0 1311 20 100.0 21.4 7.3 7.8 1342 100.0 21.4 7.3 7.9 1327 4.74
15 10/29/04 20 100.0 21.5 7.2 7.6 1190 20 100.0 21.5 7.2 7.5 1277 100.0 21.5 7.2 7.6 1234
16 10/30/04 20 100.0 20.7 7.4 8.3 1327 20 100.0 20.7 7.4 8.3 1345 100.0 20.7 7.4 8.3 1336
17 10/31/04 20 100.0 21.5 7.4 8.0 1333 20 100.0 21.6 7.4 8.1 1350 100.0 21.6 7.4 8.1 1342
18 11/01/04 20 100.0 21.2 7.4 7.9 1190 20 100.0 21.2 7.4 7.8 1280 100.0 21.2 7.4 7.9 1235
19 11/02/04 20 100.0 21.3 7.2 7.9 1336 20 100.0 21.3 7.2 7.7 1375 100.0 21.3 7.2 7.8 1356
20 11/03/04 20 100.0 21.1 7.2 7.9 1320 20 100.0 21.1 7.2 7.9 1370 100.0 21.1 7.2 7.9 1345
21 11/04/04 20 100.0 20 100.0 100.0

Median: 21.2 7.2 7.6 1300 21.2 7.2 7.7 1330 21.2 7.2 7.6 1312
Mode: 21.3 7.2 8.0 1325 21.2 7.2 7.8 1336 21.2 7.2 7.9 1342
Mean: 100.0 21.2 7.3 7.6 1267 100.0 21.2 7.3 7.6 1285 100.0 21.2 7.3 7.6 1276 4.208
SEM: 0.00 0.08 0.02 0.17 15.21 0.00 0.08 0.02 0.18 21.32 0.00 0.08 0.02 0.17 16.98 1.04

% CV: 0.00 7.58 3.82 27.81 195.78 0.00 7.55 3.82 29.31 272.48 0.00 7.55 3.77 28.34 217.78 87.92

DAILY DATA RENEW

Target Conc: 66.7 ug/L
Test No:

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

Workorder No:
Test Chemical:

00055
Pregnenolone-16-a-carbonitrile (PCN)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light Test
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity Conc
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux) (ug/L)

Initial No.= 20 Initial No.= 20
0 10/14/04 100.0 20.3 7.4 8.6 1012 100.0 20.3 7.6 8.6 1053 100.0 20.3 7.5 8.6 1033 14.87
1 10/15/04 20 100.0 20.3 7.3 7.7 1095 20 100.0 20.3 7.3 7.7 1160 100.0 20.3 7.3 7.7 1128
2 10/16/04 20 100.0 21.0 7.2 6.9 1006 20 100.0 20.9 7.2 6.9 1024 100.0 21.0 7.2 6.9 1015
3 10/17/04 20 100.0 21.0 7.2 6.8 1037 20 100.0 21.0 7.2 6.9 1104 100.0 21.0 7.2 6.9 1071
4 10/18/04 20 100.0 20.6 7.5 7.5 1049 20 100.0 20.6 7.5 7.6 1106 100.0 20.6 7.5 7.6 1078
5 10/19/04 20 100.0 21.1 7.5 7.9 1046 20 100.0 21.1 7.5 8.0 1129 100.0 21.1 7.5 8.0 1088
6 10/20/04 20 100.0 21.2 7.3 7.6 1040 20 100.0 21.2 7.4 7.5 1134 100.0 21.2 7.4 7.6 1087 13.05
7 10/21/04 20 100.0 21.4 7.2 7.1 1014 20 100.0 21.5 7.3 7.4 1124 100.0 21.5 7.3 7.3 1069
8 10/22/04 20 100.0 21.7 7.4 7.7 1050 20 100.0 21.7 7.4 7.7 1130 100.0 21.7 7.4 7.7 1090
9 10/23/04 20 100.0 21.6 7.2 7.4 1038 20 100.0 21.6 7.1 7.4 1062 100.0 21.6 7.2 7.4 1050
10 10/24/04 20 100.0 21.4 7.3 7.5 1033 20 100.0 21.3 7.2 7.5 1044 100.0 21.4 7.3 7.5 1039
11 10/25/04 20 100.0 21.3 7.3 7.7 1040 20 100.0 21.3 7.4 7.8 1080 100.0 21.3 7.4 7.8 1060
12 10/26/04 20 100.0 21.4 7.3 7.9 1012 20 100.0 21.4 7.4 7.8 1147 100.0 21.4 7.4 7.9 1080
13 10/27/04 20 100.0 21.2 7.4 7.8 1020 20 100.0 21.2 7.5 7.8 1130 100.0 21.2 7.5 7.8 1075
14 10/28/04 20 100.0 21.5 7.5 7.9 1050 20 100.0 21.6 7.5 7.6 1131 100.0 21.6 7.5 7.8 1091 15.25
15 10/29/04 20 100.0 21.5 7.5 7.8 928 20 100.0 21.4 7.4 7.7 1099 100.0 21.5 7.5 7.8 1014
16 10/30/04 20 100.0 20.6 7.5 8.0 1027 20 100.0 20.6 7.5 7.9 1127 100.0 20.6 7.5 8.0 1077
17 10/31/04 20 100.0 21.4 7.5 8.0 1061 20 100.0 21.4 7.5 8.0 1168 100.0 21.4 7.5 8.0 1115
18 11/01/04 20 100.0 21.2 7.4 7.7 1000 20 100.0 21.2 7.5 7.6 1130 100.0 21.2 7.5 7.7 1065
19 11/02/04 20 100.0 21.1 7.3 7.6 1056 20 100.0 21.1 7.3 7.6 1144 100.0 21.1 7.3 7.6 1100
20 11/03/04 20 100.0 21.0 7.3 7.7 1040 20 100.0 21.1 7.4 7.7 1150 100.0 21.1 7.4 7.7 1095
21 11/04/04 20 100.0 20 100.0 100.0

Median: 21.2 7.3 7.7 1038 21.2 7.4 7.7 1129 21.2 7.4 7.7 1077
Mode: 21.4 7.3 7.7 1040 21.1 7.5 7.7 1130 21.2 7.5 7.7 #N/A
Mean: 100.0 21.1 7.4 7.7 1031 100.0 21.1 7.4 7.7 1113 100.0 21.1 7.4 7.7 1072 14.390
SEM: 0.00 0.09 0.02 0.09 7.00 0.00 0.09 0.03 0.08 8.62 0.00 0.09 0.03 0.08 6.45 0.68

% CV: 0.00 8.63 4.13 14.21 99.86 0.00 8.71 4.84 13.01 118.43 0.00 8.65 4.26 13.46 90.32 31.00

Workorder No:
Test Chemical:

00055
Pregnenolone-16-a-carbonitrile (PCN)

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

DAILY DATA RENEW

Target Conc: 200 ug/L
Test No:
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BATT02-00055
PCN - Renewal

Daily Average of Larval Survival for Initial Stage 51 Test
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BATT02-00055
PCN - Renewal

Daily Average Tank Temperatures for Initial Stage 51 Test
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BATT02-00055
PCN - Renewal

Daily Average pH for Initial Stage 51 Test

4

5

6

7

8

9

10

0 3 6 9 12 15 18 21

Study Days

M
ea

n 
pH

 (s
u)

0.0 ug/L
7.4 ug/L
22.2 ug/L
66.7 ug/L
200 ug/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

Page 9 of 10

BATT02-00055
PCN - Renewal

Daily Average Dissolved Oxygen (DO) for Initial Stage 51 Test
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BATT02-00055
PCN - Renewal

Daily Average Light Intensity for Initial Stage 51 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux)

Initial No.= 20 Initial No.= 20
1 10/15/04 20 100.0 19.4 7.3 8.3 1175 20 100.0 19.4 7.3 8.4 1250 100.0 19.4 7.3 8.4 1213
2 10/16/04 20 100.0 21.2 7.0 4.6 1204 20 100.0 21.2 7.0 4.5 1251 100.0 21.2 7.0 4.6 1228
3 10/17/04 20 100.0 20.6 7.3 4.2 1183 20 100.0 20.6 7.1 4.1 1254 100.0 20.6 7.2 4.2 1219
4 10/18/04 20 100.0 20.4 7.5 7.7 1236 20 100.0 20.4 7.6 8.2 1200 100.0 20.4 7.6 8.0 1218
5 10/19/04 20 100.0 20.8 7.6 8.1 1273 20 100.0 20.8 7.5 7.8 1259 100.0 20.8 7.6 8.0 1266
6 10/20/04 20 100.0 21.0 7.6 7.7 1211 20 100.0 21.0 7.5 7.4 1140 100.0 21.0 7.6 7.6 1176
7 10/21/04 20 100.0 21.0 7.4 7.5 1040 20 100.0 21.0 7.4 7.2 1010 100.0 21.0 7.4 7.4 1025
8 10/22/04 20 100.0 21.1 7.4 7.0 1180 20 100.0 20.9 7.5 7.9 1150 100.0 21.0 7.5 7.5 1165
9 10/23/04 20 100.0 21.0 7.4 7.4 1248 20 100.0 21.1 7.5 7.7 1234 100.0 21.1 7.5 7.6 1241
10 10/24/04 20 100.0 20.8 7.3 7.9 1172 20 100.0 20.8 7.3 7.6 1253 100.0 20.8 7.3 7.8 1213
11 10/25/04 20 100.0 21.5 7.4 7.1 1088 20 100.0 21.1 7.6 7.9 1074 100.0 21.3 7.5 7.5 1081
12 10/26/04 20 100.0 21.6 7.4 7.0 1099 20 100.0 21.4 7.5 7.7 1071 100.0 21.5 7.5 7.4 1085
13 10/27/04 20 100.0 21.2 7.3 6.8 1080 20 100.0 21.2 7.2 4.8 1190 100.0 21.2 7.3 5.8 1135
14 10/28/04 20 100.0 21.2 7.4 7.1 1260 20 100.0 21.2 7.4 7.7 1249 100.0 21.2 7.4 7.4 1255
15 10/29/04 20 100.0 21.2 7.4 7.2 1119 20 100.0 21.2 7.4 7.3 1152 100.0 21.2 7.4 7.3 1136
16 10/30/04 20 100.0 20.6 7.4 7.4 1120 20 100.0 20.6 7.5 7.4 1179 100.0 20.6 7.5 7.4 1150
17 10/31/04 20 100.0 21.1 7.5 7.2 1123 20 100.0 21.1 7.4 7.7 1164 100.0 21.1 7.5 7.5 1144
18 11/01/04 20 100.0 21.1 7.4 6.6 1130 20 100.0 21.0 7.6 7.7 1160 100.0 21.1 7.5 7.2 1145
19 11/02/04 20 100.0 21.0 7.4 6.9 1284 20 100.0 21.0 7.5 7.6 1258 100.0 21.0 7.5 7.3 1271
20 11/03/04 20 100.0 20.6 7.5 7.6 1100 20 100.0 20.4 7.6 7.9 1120 100.0 20.5 7.6 7.8 1110
21 11/04/04 20 100.0 21.0 7.6 8.0 1058 20 100.0 21.6 7.7 8.2 1112 100.0 21.3 7.7 8.1 1085

Median: 21.0 7.4 7.2 1172 21.0 7.5 7.7 1179 21.0 7.5 7.5 1165
Mode: 21.0 7.4 7.7 #N/A 21.2 7.5 7.7 #N/A 21.2 7.5 8.0 1213
Mean: 100.0 20.9 7.4 7.1 1161 100.0 20.9 7.4 7.3 1178 100.0 20.9 7.4 7.2 1169
SEM: 0.00 0.10 0.03 0.22 15.94 0.00 0.10 0.04 0.26 15.83 0.00 0.10 0.03 0.23 14.99

% CV: 0.00 9.97 4.86 37.76 214.39 0.00 10.03 6.39 45.03 211.46 0.00 9.80 5.34 39.76 200.89

DAILY DATA SPENT

Target Conc: 0.0 mg/L
Test No:

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

Workorder No:
Test Chemical:

00055
Pregnenolone-16-a-carbonitrile (PCN)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux)

Initial No.= 20 Initial No.= 20
1 10/15/04 20 100.0 19.3 7.3 6.4 1185 20 100.0 19.3 7.3 6.5 875 100.0 19.3 7.3 6.5 1030
2 10/16/04 20 100.0 21.0 7.1 4.3 1192 20 100.0 21.0 7.1 4.4 884 100.0 21.0 7.1 4.4 1038
3 10/17/04 20 100.0 20.6 7.0 4.1 1187 20 100.0 20.7 7.0 4.3 890 100.0 20.7 7.0 4.2 1039
4 10/18/04 20 100.0 20.2 7.3 6.5 1240 20 100.0 20.2 7.2 4.6 941 100.0 20.2 7.3 5.6 1091
5 10/19/04 20 100.0 20.8 7.5 7.6 1198 20 100.0 20.8 7.5 7.6 947 100.0 20.8 7.5 7.6 1073
6 10/20/04 20 100.0 20.9 7.5 7.3 1181 20 100.0 21.0 7.4 6.7 1201 100.0 21.0 7.5 7.0 1191
7 10/21/04 20 100.0 20.8 7.3 7.1 1212 20 100.0 20.8 7.4 7.7 920 100.0 20.8 7.4 7.4 1066
8 10/22/04 20 100.0 21.2 7.0 6.5 910 20 100.0 21.1 7.2 7.2 1200 100.0 21.2 7.1 6.9 1055
9 10/23/04 20 100.0 21.1 7.3 7.1 1197 20 100.0 20.9 7.2 7.5 1029 100.0 21.0 7.3 7.3 1113
10 10/24/04 20 100.0 20.8 7.4 8.1 1089 20 100.0 20.9 7.3 7.8 902 100.0 20.9 7.4 8.0 996
11 10/25/04 20 100.0 21.0 7.6 7.9 1123 20 100.0 21.0 7.6 7.9 886 100.0 21.0 7.6 7.9 1005
12 10/26/04 20 100.0 21.1 7.6 7.8 1022 20 100.0 21.1 7.6 7.8 932 100.0 21.1 7.6 7.8 977
13 10/27/04 20 100.0 20.8 7.2 7.6 1150 20 100.0 20.8 7.3 7.6 880 100.0 20.8 7.3 7.6 1015
14 10/28/04 20 100.0 21.0 7.5 7.7 1185 20 100.0 20.9 7.5 7.7 927 100.0 21.0 7.5 7.7 1056
15 10/29/04 20 100.0 21.0 7.0 7.0 1160 20 100.0 21.2 7.2 7.9 905 100.0 21.1 7.1 7.5 1033
16 10/30/04 20 100.0 20.5 7.5 7.9 1197 20 100.0 20.4 7.5 7.6 910 100.0 20.5 7.5 7.8 1054
17 10/31/04 20 100.0 20.9 7.5 7.6 1193 20 100.0 20.9 7.5 7.3 916 100.0 20.9 7.5 7.5 1055
18 11/01/04 20 100.0 20.9 7.5 7.4 1070 20 100.0 21.0 7.4 7.2 920 100.0 21.0 7.5 7.3 995
19 11/02/04 20 100.0 20.9 7.4 7.2 1219 20 100.0 20.8 7.4 7.1 910 100.0 20.9 7.4 7.2 1065
20 11/03/04 20 100.0 20.6 7.5 7.5 1180 1 19 95.0 20.6 7.5 7.5 900 97.5 20.6 7.5 7.5 1040
21 11/04/04 20 100.0 20.8 7.8 8.1 1155 19 95.0 20.8 7.8 8.3 875 97.5 20.8 7.8 8.2 1015

Median: 20.9 7.4 7.4 1185 20.9 7.4 7.5 910 20.9 7.4 7.5 1040
Mode: 20.8 7.5 7.6 1185 20.8 7.5 7.6 875 20.8 7.5 7.6 1015
Mean: 100.0 20.8 7.4 7.1 1155 99.5 20.8 7.4 7.1 940 99.8 20.8 7.4 7.1 1048
SEM: 0.00 0.09 0.05 0.24 16.71 0.33 0.09 0.04 0.26 20.23 0.16 0.09 0.04 0.24 10.16

% CV: 0.00 8.92 8.00 40.50 225.34 15.08 8.97 6.98 44.07 302.37 7.53 8.89 7.33 41.01 143.85

Workorder No:
Test Chemical:

00055

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

DAILY DATA SPENT

Target Conc: 7.4 ug/L
Test No:

Pregnenolone-16-a-carbonitrile (PCN)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux)

Initial No.= 20 Initial No.= 20
1 10/15/04 20 100.0 19.4 7.3 7.3 975 20 100.0 19.4 7.3 7.0 1110 100.0 19.4 7.3 7.2 1043
2 10/16/04 20 100.0 21.0 7.0 4.6 1410 20 100.0 21.0 7.0 4.4 1387 100.0 21.0 7.0 4.5 1399
3 10/17/04 20 100.0 20.6 7.0 4.1 1221 20 100.0 20.6 7.0 4.1 1406 100.0 20.6 7.0 4.1 1314
4 10/18/04 20 100.0 20.3 7.3 6.1 1456 20 100.0 20.3 7.2 4.7 1442 100.0 20.3 7.3 5.4 1449
5 10/19/04 20 100.0 20.8 7.6 7.6 1436 20 100.0 20.8 7.5 7.3 1436 100.0 20.8 7.6 7.5 1436
6 10/20/04 20 100.0 21.0 7.4 6.9 1450 20 100.0 21.0 7.4 7.0 1446 100.0 21.0 7.4 7.0 1448
7 10/21/04 20 100.0 20.9 7.4 7.6 1158 20 100.0 20.9 7.4 7.0 1117 100.0 20.9 7.4 7.3 1138
8 10/22/04 20 100.0 21.0 7.3 7.2 1390 20 100.0 20.7 7.4 6.4 1430 100.0 20.9 7.4 6.8 1410
9 10/23/04 20 100.0 21.0 7.1 8.1 1441 20 100.0 21.1 7.3 7.7 1230 100.0 21.1 7.2 7.9 1336
10 10/24/04 20 100.0 20.8 7.4 7.7 1437 20 100.0 21.1 7.5 7.8 1412 100.0 21.0 7.5 7.8 1425
11 10/25/04 20 100.0 21.1 7.4 7.4 1416 20 100.0 21.1 7.4 7.3 1403 100.0 21.1 7.4 7.4 1410
12 10/26/04 20 100.0 21.2 7.4 7.1 1220 20 100.0 21.2 7.4 6.9 1248 100.0 21.2 7.4 7.0 1234
13 10/27/04 20 100.0 20.8 7.4 7.0 1430 20 100.0 20.9 7.4 6.7 1370 100.0 20.9 7.4 6.9 1400
14 10/28/04 20 100.0 21.0 7.4 6.9 1455 20 100.0 21.1 7.4 6.8 1420 100.0 21.1 7.4 6.9 1438
15 10/29/04 20 100.0 21.1 7.3 7.1 1305 20 100.0 21.1 7.3 7.2 1350 100.0 21.1 7.3 7.2 1328
16 10/30/04 20 100.0 20.5 7.4 7.0 1430 20 100.0 20.5 7.4 6.7 1428 100.0 20.5 7.4 6.9 1429
17 10/31/04 20 100.0 21.0 7.5 7.9 1422 20 100.0 21.1 7.4 7.1 1398 100.0 21.1 7.5 7.5 1410
18 11/01/04 20 100.0 21.0 7.3 6.4 1240 20 100.0 21.0 7.3 6.4 1320 100.0 21.0 7.3 6.4 1280
19 11/02/04 20 100.0 21.0 7.3 6.4 1445 20 100.0 21.0 7.3 6.7 1439 100.0 21.0 7.3 6.6 1442
20 11/03/04 20 100.0 20.7 7.4 6.9 1410 20 100.0 20.7 7.4 6.9 1390 100.0 20.7 7.4 6.9 1400
21 11/04/04 20 100.0 20.8 7.7 8.3 1329 20 100.0 20.8 7.7 7.9 1388 100.0 20.8 7.7 8.1 1359

Median: 21.0 7.4 7.1 1416 21.0 7.4 6.9 1398 21.0 7.4 7.0 1400
Mode: 21.0 7.4 6.9 1410 21.1 7.4 7.0 #N/A 21.0 7.4 6.9 1410
Mean: 100.0 20.8 7.3 6.9 1356 100.0 20.8 7.4 6.7 1360 100.0 20.8 7.4 6.8 1358
SEM: 0.00 0.08 0.04 0.22 27.62 0.00 0.09 0.03 0.23 21.96 0.00 0.09 0.03 0.22 23.48

% CV: 0.00 8.52 6.13 38.79 343.78 0.00 8.80 5.67 40.01 272.86 0.00 8.58 5.77 38.69 291.97

Workorder No:
Test Chemical:

00055

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

DAILY DATA SPENT

Target Conc: 22.2 ug/L
Test No:

Pregnenolone-16-a-carbonitrile (PCN)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux)

Initial No.= 20 Initial No.= 20
1 10/15/04 20 100.0 19.4 7.3 7.7 1220 20 100.0 19.4 7.3 7.7 1200 100.0 19.4 7.3 7.7 1210
2 10/16/04 20 100.0 20.9 7.1 4.9 1080 20 100.0 21.1 7.0 5.0 1075 100.0 21.0 7.1 5.0 1078
3 10/17/04 20 100.0 20.6 7.0 4.3 1242 20 100.0 20.6 7.0 4.2 1301 100.0 20.6 7.0 4.3 1272
4 10/18/04 20 100.0 20.3 7.1 4.7 1323 20 100.0 20.3 7.2 6.7 1339 100.0 20.3 7.2 5.7 1331
5 10/19/04 20 100.0 20.9 7.5 7.6 1325 20 100.0 20.8 7.5 7.8 1358 100.0 20.9 7.5 7.7 1342
6 10/20/04 20 100.0 21.0 7.5 7.6 1338 20 100.0 21.1 7.4 7.3 1361 100.0 21.1 7.5 7.5 1350
7 10/21/04 20 100.0 20.9 7.3 7.3 1325 20 100.0 20.9 7.3 7.1 1336 100.0 20.9 7.3 7.2 1331
8 10/22/04 20 100.0 20.9 7.4 7.3 1230 20 100.0 21.0 7.4 6.6 1300 100.0 21.0 7.4 7.0 1265
9 10/23/04 20 100.0 20.8 7.4 6.9 1208 20 100.0 21.0 7.4 7.3 1058 100.0 20.9 7.4 7.1 1133
10 10/24/04 20 100.0 21.0 7.3 7.9 1272 20 100.0 21.0 7.3 7.5 1093 100.0 21.0 7.3 7.7 1183
11 10/25/04 20 100.0 21.1 7.5 7.9 1180 20 100.0 21.1 7.5 7.7 1244 100.0 21.1 7.5 7.8 1212
12 10/26/04 20 100.0 21.1 7.6 7.8 1304 20 100.0 21.2 7.6 7.6 1320 100.0 21.2 7.6 7.7 1312
13 10/27/04 20 100.0 20.9 7.4 7.6 1300 20 100.0 21.0 7.5 7.5 1330 100.0 21.0 7.5 7.6 1315
14 10/28/04 20 100.0 21.1 7.4 7.5 1311 20 100.0 21.1 7.4 7.2 1342 100.0 21.1 7.4 7.4 1327
15 10/29/04 20 100.0 21.1 7.4 7.5 1190 20 100.0 21.1 7.4 7.4 1277 100.0 21.1 7.4 7.5 1234
16 10/30/04 20 100.0 20.5 7.4 7.8 1327 20 100.0 20.5 7.4 7.5 1345 100.0 20.5 7.4 7.7 1336
17 10/31/04 20 100.0 21.1 7.4 7.8 1333 20 100.0 21.1 7.4 7.1 1350 100.0 21.1 7.4 7.5 1342
18 11/01/04 20 100.0 21.0 7.4 7.2 1190 20 100.0 21.0 7.4 6.8 1280 100.0 21.0 7.4 7.0 1235
19 11/02/04 20 100.0 21.0 7.3 7.2 1336 20 100.0 21.0 7.3 6.8 1375 100.0 21.0 7.3 7.0 1356
20 11/03/04 20 100.0 20.6 7.4 7.4 1320 20 100.0 20.6 7.4 7.5 1370 100.0 20.6 7.4 7.5 1345
21 11/04/04 20 100.0 20.7 7.6 7.9 1046 20 100.0 20.6 7.6 7.9 1146 100.0 20.7 7.6 7.9 1096

Median: 20.9 7.4 7.5 1300 21.0 7.4 7.3 1320 21.0 7.4 7.5 1312
Mode: 20.9 7.4 7.6 1325 21.1 7.4 7.5 #N/A 21.0 7.4 7.7 1342
Mean: 100.0 20.8 7.4 7.1 1257 100.0 20.8 7.4 7.1 1276 100.0 20.8 7.4 7.1 1267
SEM: 0.00 0.09 0.03 0.24 18.50 0.00 0.09 0.03 0.20 22.14 0.00 0.09 0.03 0.21 18.98

% CV: 0.00 8.56 5.63 40.56 239.09 0.00 8.96 5.75 33.97 284.05 0.00 8.72 5.63 35.99 244.36

DAILY DATA SPENT

Target Conc: 66.7 ug/L
Test No:

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

Workorder No:
Test Chemical:

00055
Pregnenolone-16-a-carbonitrile (PCN)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux)

Initial No.= 20 Initial No.= 20
1 10/15/04 20 100.0 19.4 7.4 7.2 1095 20 100.0 19.3 7.4 7.2 1160 100.0 19.4 7.4 7.2 1128
2 10/16/04 20 100.0 21.0 7.0 4.6 1006 20 100.0 21.0 7.0 4.5 1024 100.0 21.0 7.0 4.6 1015
3 10/17/04 20 100.0 20.5 7.0 4.2 1037 20 100.0 20.6 7.0 4.4 1104 100.0 20.6 7.0 4.3 1071
4 10/18/04 20 100.0 20.3 7.2 4.8 1049 20 100.0 20.3 7.2 6.2 1106 100.0 20.3 7.2 5.5 1078
5 10/19/04 20 100.0 20.9 7.5 7.6 1046 20 100.0 20.9 7.5 7.7 1129 100.0 20.9 7.5 7.7 1088
6 10/20/04 20 100.0 21.1 7.4 7.0 1040 20 100.0 21.1 7.3 7.0 1134 100.0 21.1 7.4 7.0 1087
7 10/21/04 20 100.0 20.9 7.2 6.6 1014 20 100.0 21.0 7.2 6.8 1124 100.0 21.0 7.2 6.7 1069
8 10/22/04 20 100.0 21.1 7.4 7.2 1050 20 100.0 21.1 7.4 7.2 1130 100.0 21.1 7.4 7.2 1090
9 10/23/04 20 100.0 21.2 7.5 7.1 1038 20 100.0 21.1 7.4 7.0 1062 100.0 21.2 7.5 7.1 1050
10 10/24/04 20 100.0 21.2 7.5 7.6 1033 20 100.0 21.1 7.6 7.8 1044 100.0 21.2 7.6 7.7 1039
11 10/25/04 20 100.0 21.1 7.4 7.5 1040 20 100.0 21.1 7.4 7.5 1080 100.0 21.1 7.4 7.5 1060
12 10/26/04 20 100.0 21.1 7.5 7.5 1012 20 100.0 21.1 7.5 7.5 1147 100.0 21.1 7.5 7.5 1080
13 10/27/04 20 100.0 21.0 7.5 7.4 1020 20 100.0 21.0 7.5 7.3 1130 100.0 21.0 7.5 7.4 1075
14 10/28/04 20 100.0 21.1 7.5 7.4 1050 20 100.0 21.1 7.5 7.4 1131 100.0 21.1 7.5 7.4 1091
15 10/29/04 20 100.0 21.1 7.4 7.6 928 20 100.0 21.1 7.5 7.7 1099 100.0 21.1 7.5 7.7 1014
16 10/30/04 20 100.0 20.5 7.5 7.9 1027 20 100.0 20.4 7.5 7.9 1127 100.0 20.5 7.5 7.9 1077
17 10/31/04 20 100.0 21.2 7.6 6.5 1061 20 100.0 21.1 7.5 7.8 1168 100.0 21.2 7.6 7.2 1115
18 11/01/04 20 100.0 20.9 7.4 7.4 1000 20 100.0 21.0 7.4 7.2 1130 100.0 21.0 7.4 7.3 1065
19 11/02/04 20 100.0 21.0 7.3 7.4 1056 20 100.0 20.9 7.3 7.3 1144 100.0 21.0 7.3 7.4 1100
20 11/03/04 20 100.0 20.5 7.4 7.6 1040 20 100.0 20.5 7.4 7.4 1150 100.0 20.5 7.4 7.5 1095
21 11/04/04 20 100.0 20.7 7.7 8.0 935 20 100.0 20.7 7.7 8.0 1110 100.0 20.7 7.7 8.0 1023

Median: 21.0 7.4 7.4 1038 21.0 7.4 7.3 1129 21.0 7.4 7.4 1077
Mode: 21.1 7.4 7.6 1040 21.1 7.5 7.2 1130 21.1 7.4 7.5 #N/A
Mean: 100.0 20.8 7.4 7.0 1027 100.0 20.8 7.4 7.1 1116 100.0 20.8 7.4 7.0 1072
SEM: 0.00 0.09 0.04 0.24 8.33 0.00 0.09 0.04 0.21 8.09 0.00 0.09 0.04 0.22 6.62

% CV: 0.00 9.31 6.42 40.91 119.12 0.00 9.51 6.47 36.35 110.93 0.00 9.38 6.38 37.85 92.61

Workorder No:
Test Chemical:

00055

REPLICATE A DAILY MEANS OF REPLICATES
INITIAL STAGE 51 INITIAL STAGE 51

REPLICATE B
INITIAL STAGE 51

DAILY DATA SPENT

Target Conc: 200 ug/L
Test No:

Pregnenolone-16-a-carbonitrile (PCN)
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BATT02-00055
PCN - Spent

Daily Average of Larval Survival for Initial Stage 51 Test
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BATT02-00055
PCN - Spent

Daily Average Tank Temperatures for Initial Stage 51 Test
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BATT02-00055
PCN - Spent

Daily Average pH for Initial Stage 51 Test
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BATT02-00055
PCN - Spent

Daily Average Dissolved Oxygen (DO) for Initial Stage 51 Test
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BATT02-00055
PCN - Spent

Daily Average Light Intensity for Initial Stage 51 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light Test
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity Conc1

Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux) (ug/L)
Initial No.= 20 Initial No.= 20

0 10/20/04 100.0 21.0 7.7 8.3 1057 100.0 21.0 7.5 6.4 1229 100.0 21.0 7.6 7.4 1143 0.51
1 10/21/04 20 100.0 21.1 7.1 7.4 1144 20 100.0 21.1 7.2 7.6 1240 100.0 21.1 7.2 7.5 1192
2 10/22/04 20 100.0 21.2 7.3 5.9 1210 20 100.0 21.2 7.4 6.2 1230 100.0 21.2 7.4 6.1 1220
3 10/23/04 20 100.0 21.3 7.2 5.9 1181 20 100.0 21.3 7.1 6.3 1240 100.0 21.3 7.2 6.1 1211
4 10/24/04 20 100.0 21.4 7.1 5.8 1179 20 100.0 21.4 7.0 5.9 1242 100.0 21.4 7.1 5.9 1211
5 10/25/04 20 100.0 20.9 7.1 6.7 1120 20 100.0 20.9 7.1 6.9 900 100.0 20.9 7.1 6.8 1010
6 10/26/04 20 100.0 21.3 7.2 5.4 954 20 100.0 21.3 7.2 5.8 1099 100.0 21.3 7.2 5.6 1027
7 10/27/04 20 100.0 21.0 7.3 7.1 1300 20 100.0 21.0 7.4 7.6 1240 100.0 21.0 7.4 7.4 1270
8 10/28/04 20 100.0 21.2 7.3 6.0 1272 20 100.0 21.2 7.3 6.2 1250 100.0 21.2 7.3 6.1 1261 0.51
9 10/29/04 20 100.0 21.0 7.1 6.4 1150 20 100.0 21.0 7.1 6.9 1230 100.0 21.0 7.1 6.7 1190
10 10/30/04 20 100.0 20.6 7.3 6.8 1150 20 100.0 20.6 7.3 6.0 1133 100.0 20.6 7.3 6.4 1142
11 10/31/04 20 100.0 21.0 7.4 6.7 1225 20 100.0 21.0 7.3 6.4 1241 100.0 21.0 7.4 6.6 1233
12 11/01/04 20 100.0 20.6 7.3 5.3 1200 20 100.0 20.8 7.4 5.1 1190 100.0 20.7 7.4 5.2 1195
13 11/02/04 20 100.0 21.3 7.1 5.8 1292 20 100.0 21.4 7.1 5.7 1330 100.0 21.4 7.1 5.8 1311
14 11/03/04 20 100.0 20 100.0 100.0

Median: 21.1 7.3 6.2 1180 21.1 7.3 6.3 1235 21.1 7.3 6.3 1203
Mode: 21.0 7.1 5.9 1150 21.0 7.1 6.4 1240 21.0 7.4 6.1 1211
Mean: 100.0 21.1 7.3 6.4 1174 100.0 21.1 7.2 6.4 1200 100.0 21.1 7.2 6.4 1187 0.510
SEM: 0.00 0.07 0.04 0.22 24.71 0.00 0.06 0.04 0.19 27.24 0.00 0.06 0.04 0.19 22.63 0.00

% CV: 0.00 5.38 6.14 32.96 269.83 0.00 5.04 5.59 27.82 294.31 0.00 5.18 5.62 27.70 245.85 0.00

 Results from samples collected on 11/03/04 are not reported pending further QA review.

1All measured test concentrations reported by Battelle as less than limit of detection (LOD) [1.018 µg/L] or none detected (ND) are expressed as 0.51 µg/L (1/2 of LOD).

DAILY DATA RENEW

Target Conc: 0.0 ug/L
Test No:

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

Workorder No:
Test Chemical:

00055
Pregnenolone-16-a-carbonitrile (PCN)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light Test
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity Conc1

Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux) (ug/L)
Initial No.= 20 Initial No.= 20

0 10/20/04 100.0 21.1 7.4 7.8 881 100.0 21.1 7.5 8.2 1003 100.0 21.1 7.5 8.0 942 0.51
1 10/21/04 20 100.0 21.0 7.2 8.2 822 20 100.0 21.0 7.2 8.2 1043 100.0 21.0 7.2 8.2 933
2 10/22/04 20 100.0 21.6 7.3 8.2 840 20 100.0 21.6 7.2 8.2 990 100.0 21.6 7.3 8.2 915
3 10/23/04 20 100.0 21.3 7.2 8.3 808 20 100.0 21.3 7.2 8.2 1088 100.0 21.3 7.2 8.3 948
4 10/24/04 20 100.0 21.4 7.2 7.2 799 20 100.0 21.3 7.2 7.2 1079 100.0 21.4 7.2 7.2 939
5 10/25/04 20 100.0 20.8 7.2 7.6 895 20 100.0 20.8 7.1 7.4 1081 100.0 20.8 7.2 7.5 988
6 10/26/04 20 100.0 21.4 7.2 7.8 820 20 100.0 21.5 7.2 7.3 953 100.0 21.5 7.2 7.6 887
7 10/27/04 20 100.0 21.1 7.3 7.7 870 20 100.0 21.1 7.3 6.9 1080 100.0 21.1 7.3 7.3 975
8 10/28/04 20 100.0 21.4 7.2 6.7 881 20 100.0 21.4 7.3 5.7 1075 100.0 21.4 7.3 6.2 978 0.51
9 10/29/04 20 100.0 21.3 7.2 7.1 760 20 100.0 21.4 7.2 6.0 1068 100.0 21.4 7.2 6.6 914
10 10/30/04 20 100.0 20.7 7.4 8.5 974 20 100.0 20.7 7.3 8.3 1119 100.0 20.7 7.4 8.4 1047
11 10/31/04 20 100.0 21.3 7.4 8.4 967 20 100.0 21.4 7.4 8.2 1108 100.0 21.4 7.4 8.3 1038
12 11/01/04 20 100.0 20.9 7.3 7.8 790 20 100.0 21.0 7.3 7.2 1020 100.0 21.0 7.3 7.5 905
13 11/02/04 20 100.0 21.4 7.1 6.5 821 20 100.0 21.4 7.1 6.1 1105 100.0 21.4 7.1 6.3 963
14 11/03/04 20 100.0 20 100.0 100.0

Median: 21.3 7.2 7.8 831 21.3 7.2 7.4 1077 21.3 7.2 7.5 945
Mode: 21.4 7.2 7.8 881 21.4 7.2 8.2 #N/A 21.4 7.2 8.2 #N/A
Mean: 100.0 21.2 7.3 7.7 852 100.0 21.2 7.3 7.4 1058 100.0 21.2 7.3 7.5 955 0.510
SEM: 0.00 0.07 0.03 0.17 16.91 0.00 0.07 0.03 0.24 13.16 0.00 0.07 0.03 0.20 12.56 0.00

% CV: 0.00 5.74 3.48 22.53 216.77 0.00 5.83 4.06 33.70 151.37 0.00 5.75 3.60 27.48 152.08 0.00

 Results from samples collected on 11/03/04 are not reported pending further QA review.

DAILY DATA RENEW

Target Conc: 7.4 ug/L
Test No:Workorder No:

Test Chemical:
00055
Pregnenolone-16-a-carbonitrile (PCN)

1All measured test concentrations reported by Battelle as less than limit of detection (LOD) [1.018 µg/L] or none detected (ND) are expressed as 0.51 µg/L (1/2 of LOD).

REPLICATE D
INITIAL STAGE 54

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Tank Light Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity % Temp pH DO Intensity Conc1

Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux) (ug/L)
Initial No.= 20 Initial No.= 20

0 10/20/04 100.0 21.1 7.8 8.4 1212 100.0 21.1 7.8 8.4 1170 100.0 21.1 7.8 8.4 1191 0.51
1 10/21/04 20 100.0 21.0 7.2 7.3 1173 20 100.0 21.1 7.2 7.2 1243 100.0 21.1 7.2 7.3 1208
2 10/22/04 20 100.0 21.6 7.2 7.4 1160 20 100.0 21.6 7.2 7.2 1210 100.0 21.6 7.2 7.3 1185
3 10/23/04 20 100.0 21.4 7.2 7.2 1220 20 100.0 21.4 7.3 7.3 1165 100.0 21.4 7.3 7.3 1193
4 10/24/04 20 100.0 21.2 7.2 7.4 1205 20 100.0 21.3 7.2 7.6 1260 100.0 21.3 7.2 7.5 1233
5 10/25/04 20 100.0 20.8 7.1 7.2 1286 20 100.0 21.0 7.1 6.9 1317 100.0 20.9 7.1 7.1 1302
6 10/26/04 20 100.0 21.5 7.2 7.4 1081 20 100.0 21.5 7.2 7.2 1171 100.0 21.5 7.2 7.3 1126
7 10/27/04 20 100.0 21.1 7.3 7.6 1140 20 100.0 21.1 7.3 7.4 1230 100.0 21.1 7.3 7.5 1185
8 10/28/04 20 100.0 21.4 7.2 7.3 1236 20 100.0 21.3 7.2 7.5 1258 100.0 21.4 7.2 7.4 1247 0.51
9 10/29/04 20 100.0 21.5 7.3 7.5 1193 20 100.0 21.5 7.3 7.4 1221 100.0 21.5 7.3 7.5 1207
10 10/30/04 20 100.0 20.7 7.4 8.5 1268 20 100.0 20.8 7.4 8.6 1234 100.0 20.8 7.4 8.6 1251
11 10/31/04 20 100.0 21.4 7.4 8.3 1232 20 100.0 21.4 7.5 8.2 1260 100.0 21.4 7.5 8.3 1246
12 11/01/04 20 100.0 21.1 7.3 7.9 1200 20 100.0 21.1 7.3 8.0 1200 100.0 21.1 7.3 8.0 1200
13 11/02/04 20 100.0 21.4 7.1 7.5 1345 20 100.0 21.3 7.1 7.6 1264 100.0 21.4 7.1 7.6 1305
14 11/03/04 20 100.0 20 100.0 100.0

Median: 21.3 7.2 7.5 1209 21.3 7.3 7.5 1232 21.3 7.2 7.5 1208
Mode: 21.4 7.2 7.4 #N/A 21.1 7.2 7.2 1260 21.1 7.2 7.3 1185
Mean: 100.0 21.2 7.3 7.6 1211 100.0 21.3 7.3 7.6 1229 100.0 21.2 7.3 7.6 1220 0.510
SEM: 0.00 0.07 0.05 0.12 17.30 0.00 0.06 0.05 0.13 11.52 0.00 0.07 0.05 0.13 12.82 0.00

% CV: 0.00 5.92 6.53 16.35 185.98 0.00 4.87 6.73 18.29 122.98 0.00 5.35 6.60 17.09 137.32 0.00

 Results from samples collected on 11/03/04 are not reported pending further QA review.

DAILY DATA RENEW

Target Conc: 22.2 ug/L
Test No:Workorder No:

Test Chemical:
00055
Pregnenolone-16-a-carbonitrile (PCN)

1All measured test concentrations reported by Battelle as less than limit of detection (LOD) [1.018 µg/L] or none detected (ND) are expressed as 0.51 µg/L (1/2 of LOD).

REPLICATE D
INITIAL STAGE 54

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Flow Daily Cumul. Tank Light Tank Light Test
Study Study No. No. % Temp pH DO Intensity Rate No. No. % Temp pH DO Intensity % Temp pH DO Intensity Conc1

Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) (mL/min) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux) (ug/L)
Initial No.= 20 Initial No.= 20

0 10/20/04 100.0 21.1 7.7 8.6 1127 100.0 21.1 7.7 8.5 1110 100.0 21.1 7.7 8.6 1119 2.20
1 10/21/04 20 100.0 21.3 7.2 6.9 1057 20 100.0 21.4 7.2 5.8 1093 100.0 21.4 7.2 6.4 1075
2 10/22/04 20 100.0 21.6 7.3 6.3 1180 20 100.0 21.6 7.3 6.6 1150 100.0 21.6 7.3 6.5 1165
3 10/23/04 20 100.0 21.6 7.2 6.8 1128 20 100.0 21.6 7.1 7.4 1150 100.0 21.6 7.2 7.1 1139
4 10/24/04 20 100.0 21.4 7.2 7.4 1132 20 100.0 21.4 7.2 7.7 1140 100.0 21.4 7.2 7.6 1136
5 10/25/04 20 100.0 21.3 7.1 6.0 1164 20 100.0 21.3 7.1 5.8 1161 100.0 21.3 7.1 5.9 1163
6 10/26/04 20 100.0 21.4 7.2 6.6 992 20 100.0 21.4 7.2 6.4 996 100.0 21.4 7.2 6.5 994
7 10/27/04 20 100.0 21.1 7.3 6.9 1090 20 100.0 21.4 7.3 6.5 1100 100.0 21.3 7.3 6.7 1095
8 10/28/04 20 100.0 21.4 7.3 7.6 1265 20 100.0 21.4 7.3 7.8 1254 100.0 21.4 7.3 7.7 1260 4.74
9 10/29/04 20 100.0 21.5 7.3 7.6 1084 20 100.0 21.5 7.3 7.4 1120 100.0 21.5 7.3 7.5 1102
10 10/30/04 20 100.0 20.8 7.4 8.5 1263 20 100.0 20.8 7.5 8.4 1240 100.0 20.8 7.5 8.5 1252
11 10/31/04 20 100.0 21.4 7.4 8.1 1252 20 100.0 21.5 7.4 8.1 1259 100.0 21.5 7.4 8.1 1256
12 11/01/04 20 100.0 21.1 7.4 7.9 1130 20 100.0 21.1 7.4 8.0 1050 100.0 21.1 7.4 8.0 1090
13 11/02/04 20 100.0 21.2 7.2 8.1 1064 20 100.0 21.2 7.2 8.2 1109 100.0 21.2 7.2 8.2 1087
14 11/03/04 20 100.0 20 100.0 100.0

Median: 21.4 7.3 7.5 1129 21.4 7.3 7.6 1130 21.4 7.3 7.5 1127
Mode: 21.4 7.2 6.9 #N/A 21.4 7.2 5.8 1150 21.4 7.2 #N/A #N/A
Mean: 100.0 21.3 7.3 7.4 1138 100.0 21.3 7.3 7.3 1138 100.0 21.3 7.3 7.4 1138 3.468
SEM: 0.00 0.06 0.04 0.22 21.75 0.00 0.06 0.04 0.25 19.98 0.00 0.06 0.04 0.23 20.43 1.27

% CV: 0.00 4.81 5.43 29.98 241.25 0.00 4.77 5.99 34.67 221.60 0.00 4.70 5.67 31.55 226.63 96.64

 Results from samples collected on 11/03/04 are not reported pending further QA review.

DAILY DATA RENEW

Target Conc: 66.7 ug/L
Test No:

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

Workorder No:
Test Chemical:

00055
Pregnenolone-16-a-carbonitrile (PCN)
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Average
Measured

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light Test
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity Conc1

Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux) (ug/L)
Initial No.= 20 Initial No.= 20

0 10/20/04 100.0 21.1 7.7 8.4 971 100.0 21.1 7.7 8.2 918 100.0 21.1 7.7 8.3 945 13.05
1 10/21/04 20 100.0 21.5 7.2 7.5 927 20 100.0 21.5 7.3 7.3 857 100.0 21.5 7.3 7.4 892
2 10/22/04 20 100.0 21.6 7.4 7.8 1150 20 100.0 21.6 7.4 7.8 1150 100.0 21.6 7.4 7.8 1150
3 10/23/04 20 100.0 21.6 7.1 7.4 968 20 100.0 21.6 7.2 7.3 934 100.0 21.6 7.2 7.4 951
4 10/24/04 20 100.0 21.3 7.3 7.4 983 20 100.0 21.3 7.2 7.5 960 100.0 21.3 7.3 7.5 972
5 10/25/04 20 100.0 21.3 7.4 7.6 1026 20 100.0 21.2 7.5 7.9 990 100.0 21.3 7.5 7.8 1008
6 10/26/04 20 100.0 21.4 7.5 7.8 946 20 100.0 21.4 7.5 8.0 859 100.0 21.4 7.5 7.9 903
7 10/27/04 20 100.0 21.4 7.5 7.7 970 20 100.0 21.4 7.6 8.0 970 100.0 21.4 7.6 7.9 970
8 10/28/04 20 100.0 21.5 7.4 8.0 992 20 100.0 21.5 7.4 7.9 896 100.0 21.5 7.4 8.0 944 15.25
9 10/29/04 20 100.0 21.5 7.3 7.6 974 20 100.0 21.5 7.4 7.8 982 100.0 21.5 7.4 7.7 978
10 10/30/04 20 100.0 20.7 7.5 8.2 1006 20 100.0 20.7 7.5 8.0 932 100.0 20.7 7.5 8.1 969
11 10/31/04 20 100.0 21.5 7.5 8.0 993 20 100.0 21.4 7.5 7.9 954 100.0 21.5 7.5 8.0 974
12 11/01/04 20 100.0 21.0 7.5 8.0 930 20 100.0 21.1 7.5 7.6 930 100.0 21.1 7.5 7.8 930
13 11/02/04 20 100.0 21.1 7.4 7.9 959 20 100.0 21.2 7.4 7.4 884 100.0 21.2 7.4 7.7 922
14 11/03/04 20 100.0 20 100.0 100.0

Median: 21.4 7.4 7.8 973 21.4 7.5 7.9 933 21.4 7.4 7.8 960
Mode: 21.5 7.5 8.0 #N/A 21.5 7.5 7.9 #N/A 21.5 7.5 7.8 #N/A
Mean: 100.0 21.3 7.4 7.8 985 100.0 21.3 7.4 7.8 944 100.0 21.3 7.4 7.8 965 14.150
SEM: 0.00 0.07 0.04 0.08 14.62 0.00 0.07 0.04 0.08 19.45 0.00 0.07 0.04 0.07 16.54 1.10

% CV: 0.00 5.65 5.48 10.64 174.22 0.00 5.32 5.11 10.32 236.85 0.00 5.45 5.18 9.50 199.29 41.36

 Results from samples collected on 11/03/04 are not reported pending further QA review.

Workorder No:
Test Chemical:

00055

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

DAILY DATA RENEW

Target Conc: 200 ug/L
Test No:

Pregnenolone-16-a-carbonitrile (PCN)
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BATT02-00055
PCN - Renewal

Daily Average of Larval Survival for Initial Stage 54 Test
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BATT02-00055
PCN - Renewal

Daily Average Tank Temperatures for Initial Stage 54 Test
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BATT02-00055
PCN - Renewal

Daily Average pH for Initial Stage 54 Test
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BATT02-00055
PCN - Renewal

Daily Average Dissolved Oxygen (DO) for Initial Stage 54 Test
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BATT02-00055
PCN - Renewal

Daily Average Light Intensity for Initial Stage 54 Test

700

800

900

1000

1100

1200

1300

1400

1500

1600

1700

1800

1900

2000

2100

2200

0 2 4 6 8 10 12 14

Study Days

M
ea

n 
Li

gh
t I

nt
en

si
ty

 (L
ux

)

0.0 ug/L
7.4 ug/L
22.2 ug/L
66.7 ug/L
200 ug/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux)

Initial No.= 20 Initial No.= 20
1 10/21/04 20 100.0 20.9 7.5 8.0 1144 20 100.0 20.9 7.5 8.0 1240 100.0 20.9 7.5 8.0 1192
2 10/22/04 20 100.0 20.8 7.5 7.9 1210 20 100.0 20.8 7.6 8.1 1230 100.0 20.8 7.6 8.0 1220
3 10/23/04 20 100.0 21.1 7.4 7.8 1181 20 100.0 21.1 7.4 7.5 1240 100.0 21.1 7.4 7.7 1211
4 10/24/04 20 100.0 21.1 7.4 7.6 1179 20 100.0 20.8 7.3 7.4 1242 100.0 21.0 7.4 7.5 1211
5 10/25/04 20 100.0 21.0 7.6 8.0 1120 20 100.0 21.1 7.6 8.0 900 100.0 21.1 7.6 8.0 1010
6 10/26/04 20 100.0 21.0 7.6 8.0 954 20 100.0 21.1 7.6 8.1 1099 100.0 21.1 7.6 8.1 1027
7 10/27/04 20 100.0 20.9 7.5 8.0 1300 20 100.0 20.8 7.6 8.0 1240 100.0 20.9 7.6 8.0 1270
8 10/28/04 20 100.0 21.0 7.5 7.7 1272 20 100.0 20.9 7.6 7.8 1250 100.0 21.0 7.6 7.8 1261
9 10/29/04 20 100.0 20.9 7.6 8.0 1150 20 100.0 21.0 7.5 8.0 1230 100.0 21.0 7.6 8.0 1190
10 10/30/04 20 100.0 20.5 7.5 7.5 1150 20 100.0 20.5 7.5 7.3 1133 100.0 20.5 7.5 7.4 1142
11 10/31/04 20 100.0 21.1 7.4 7.7 1225 20 100.0 21.1 7.4 7.8 1241 100.0 21.1 7.4 7.8 1233
12 11/01/04 20 100.0 20.9 7.7 7.8 1200 20 100.0 20.9 7.6 7.4 1190 100.0 20.9 7.7 7.6 1195
13 11/02/04 20 100.0 20.9 7.6 7.6 1292 20 100.0 20.9 7.6 7.7 1330 100.0 20.9 7.6 7.7 1311
14 11/03/04 20 100.0 20.1 7.8 8.4 1200 20 100.0 20.2 7.8 8.4 1268 100.0 20.2 7.8 8.4 1234

Median: 20.9 7.5 7.9 1191 20.9 7.6 7.9 1240 20.9 7.6 7.9 1211
Mode: 20.9 7.5 8.0 1150 20.9 7.6 8.0 1240 20.9 7.6 8.0 1211
Mean: 100.0 20.9 7.5 7.9 1184 100.0 20.9 7.5 7.8 1202 100.0 20.9 7.5 7.8 1193
SEM: 0.00 0.07 0.03 0.06 23.05 0.00 0.07 0.03 0.09 27.61 0.00 0.07 0.03 0.07 22.60

% CV: 0.00 5.91 4.22 8.36 250.61 0.00 5.54 4.45 11.58 297.97 0.00 5.61 4.15 9.61 244.82

DAILY DATA SPENT

Target Conc: 0.0 ug/L
Test No:

Pregnenolone-16-a-carbonitrile (PCN)

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

Workorder No:
Test Chemical:

00055
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux)

Initial No.= 20 Initial No.= 20
1 10/21/04 20 100.0 20.9 7.5 7.6 822 20 100.0 20.9 7.4 7.3 1043 100.0 20.9 7.5 7.5 933
2 10/22/04 20 100.0 20.9 7.4 7.2 840 20 100.0 21.1 7.3 7.2 990 100.0 21.0 7.4 7.2 915
3 10/23/04 20 100.0 21.0 7.2 7.7 808 20 100.0 21.0 7.2 7.6 1088 100.0 21.0 7.2 7.7 948
4 10/24/04 20 100.0 20.9 7.3 8.3 799 20 100.0 21.0 7.3 7.8 1079 100.0 21.0 7.3 8.1 939
5 10/25/04 20 100.0 21.1 7.5 7.4 895 20 100.0 21.1 7.4 7.1 1081 100.0 21.1 7.5 7.3 988
6 10/26/04 20 100.0 21.1 7.5 7.8 820 20 100.0 21.2 7.4 6.5 953 100.0 21.2 7.5 7.2 887
7 10/27/04 20 100.0 20.9 7.5 7.3 870 20 100.0 21.0 7.3 5.8 1080 100.0 21.0 7.4 6.6 975
8 10/28/04 20 100.0 21.0 7.5 7.4 881 20 100.0 21.1 7.3 6.1 1075 100.0 21.1 7.4 6.8 978
9 10/29/04 20 100.0 20.8 7.6 8.0 760 20 100.0 20.9 7.4 6.4 1068 100.0 20.9 7.5 7.2 914
10 10/30/04 20 100.0 20.5 7.5 7.8 974 20 100.0 20.5 7.3 5.9 1119 100.0 20.5 7.4 6.9 1047
11 10/31/04 20 100.0 21.0 7.5 6.8 967 20 100.0 20.8 7.4 7.0 1108 100.0 20.9 7.5 6.9 1038
12 11/01/04 20 100.0 20.9 7.5 7.3 790 20 100.0 20.9 7.4 5.4 1020 100.0 20.9 7.5 6.4 905
13 11/02/04 20 100.0 20.9 7.4 7.2 821 20 100.0 20.9 7.2 5.1 1105 100.0 20.9 7.3 6.2 963
14 11/03/04 20 100.0 20.3 7.6 7.9 810 20 100.0 20.5 7.5 7.4 1040 100.0 20.4 7.6 7.7 925

Median: 20.9 7.5 7.5 822 21.0 7.4 6.8 1077 20.9 7.4 7.2 944
Mode: 20.9 7.5 7.2 #N/A 20.9 7.4 #N/A #N/A 20.9 7.5 7.2 #N/A
Mean: 100.0 20.9 7.5 7.6 847 100.0 20.9 7.3 6.6 1061 100.0 20.9 7.4 7.1 954
SEM: 0.00 0.06 0.03 0.11 17.00 0.00 0.06 0.02 0.23 12.56 0.00 0.06 0.02 0.14 12.72

% CV: 0.00 4.81 3.96 14.33 218.59 0.00 4.55 3.14 33.16 144.32 0.00 4.55 3.34 19.95 154.05

Workorder No:
Test Chemical:

00055
Pregnenolone-16-a-carbonitrile (PCN)

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

DAILY DATA SPENT

Target Conc: 7.4 ug/L
Test No:
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux)

Initial No.= 20 Initial No.= 20
1 10/21/04 20 100.0 20.8 7.4 7.6 1173 20 100.0 20.9 7.3 6.8 1243 100.0 20.9 7.4 7.2 1208
2 10/22/04 20 100.0 21.1 7.4 7.3 1160 20 100.0 21.1 7.4 6.8 1210 100.0 21.1 7.4 7.1 1185
3 10/23/04 20 100.0 20.9 7.2 7.3 1220 20 100.0 20.8 7.3 7.2 1165 100.0 20.9 7.3 7.3 1193
4 10/24/04 20 100.0 21.1 7.4 7.6 1205 20 100.0 21.0 7.3 7.9 1260 100.0 21.1 7.4 7.8 1233
5 10/25/04 20 100.0 21.0 7.4 7.8 1286 20 100.0 21.1 7.4 7.6 1317 100.0 21.1 7.4 7.7 1302
6 10/26/04 20 100.0 21.2 7.5 7.8 1081 20 100.0 21.2 7.5 7.5 1171 100.0 21.2 7.5 7.7 1126
7 10/27/04 20 100.0 21.0 7.4 7.5 1140 20 100.0 21.0 7.4 7.1 1230 100.0 21.0 7.4 7.3 1185
8 10/28/04 20 100.0 21.1 7.4 7.3 1236 20 100.0 21.1 7.4 7.2 1258 100.0 21.1 7.4 7.3 1247
9 10/29/04 20 100.0 21.0 7.4 7.7 1193 20 100.0 21.1 7.4 7.5 1221 100.0 21.1 7.4 7.6 1207
10 10/30/04 20 100.0 20.6 7.4 7.8 1268 20 100.0 20.6 7.4 7.5 1234 100.0 20.6 7.4 7.7 1251
11 10/31/04 20 100.0 21.1 7.5 7.3 1232 20 100.0 21.1 7.5 7.4 1260 100.0 21.1 7.5 7.4 1246
12 11/01/04 20 100.0 21.0 7.4 7.2 1200 20 100.0 20.9 7.5 7.5 1200 100.0 21.0 7.5 7.4 1200
13 11/02/04 20 100.0 20.9 7.3 7.1 1345 20 100.0 20.9 7.3 7.2 1264 100.0 20.9 7.3 7.2 1305
14 11/03/04 20 100.0 20.5 7.5 7.7 1190 20 100.0 20.6 7.5 7.7 1200 100.0 20.6 7.5 7.7 1195

Median: 21.0 7.4 7.6 1203 21.0 7.4 7.5 1232 21.0 7.4 7.4 1208
Mode: 21.1 7.4 7.3 #N/A 21.1 7.4 7.5 1260 21.1 7.4 7.3 1185
Mean: 100.0 21.0 7.4 7.5 1209 100.0 21.0 7.4 7.4 1231 100.0 21.0 7.4 7.4 1220
SEM: 0.00 0.05 0.02 0.07 17.36 0.00 0.05 0.02 0.09 10.86 0.00 0.05 0.02 0.06 12.77

% CV: 0.00 4.35 2.88 8.94 186.78 0.00 4.08 2.88 11.73 115.83 0.00 4.14 2.70 8.78 136.81

Workorder No:
Test Chemical:

00055
Pregnenolone-16-a-carbonitrile (PCN)

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

DAILY DATA SPENT

Target Conc: 22.2 ug/L
Test No:
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux)

Initial No.= 20 Initial No.= 20
1 10/21/04 20 100.0 21.0 7.3 7.7 1057 20 100.0 21.0 7.3 6.8 1093 100.0 21.0 7.3 7.3 1075
2 10/22/04 20 100.0 21.1 7.4 7.5 1180 20 100.0 21.0 7.4 7.4 1150 100.0 21.1 7.4 7.5 1165
3 10/23/04 20 100.0 20.9 7.4 7.4 1128 20 100.0 20.9 7.4 7.8 1150 100.0 20.9 7.4 7.6 1139
4 10/24/04 20 100.0 21.2 7.4 7.5 1132 20 100.0 21.1 7.3 8.0 1140 100.0 21.2 7.4 7.8 1136
5 10/25/04 20 100.0 21.1 7.4 7.6 1164 20 100.0 21.1 7.4 7.4 1161 100.0 21.1 7.4 7.5 1163
6 10/26/04 20 100.0 21.2 7.5 7.6 992 20 100.0 21.2 7.5 7.4 996 100.0 21.2 7.5 7.5 994
7 10/27/04 20 100.0 21.1 7.4 7.2 1090 20 100.0 21.1 7.4 6.3 1100 100.0 21.1 7.4 6.8 1095
8 10/28/04 20 100.0 21.2 7.4 7.1 1265 20 100.0 21.2 7.4 6.7 1254 100.0 21.2 7.4 6.9 1260
9 10/29/04 20 100.0 21.1 7.5 7.4 1084 20 100.0 21.2 7.4 7.0 1120 100.0 21.2 7.5 7.2 1102
10 10/30/04 20 100.0 20.6 7.4 8.1 1263 20 100.0 20.5 7.5 8.2 1240 100.0 20.6 7.5 8.2 1252
11 10/31/04 20 100.0 21.2 7.4 6.1 1252 20 100.0 21.1 7.5 7.8 1259 100.0 21.2 7.5 7.0 1256
12 11/01/04 20 100.0 21.0 7.5 7.6 1130 20 100.0 20.9 7.6 7.9 1050 100.0 21.0 7.6 7.8 1090
13 11/02/04 20 100.0 20.9 7.4 7.4 1064 20 100.0 20.8 7.5 7.7 1109 100.0 20.9 7.5 7.6 1087
14 11/03/04 20 100.0 20.5 7.5 7.9 1170 20 100.0 20.4 7.6 8.0 1110 100.0 20.5 7.6 8.0 1140

Median: 21.1 7.4 7.5 1131 21.1 7.4 7.6 1130 21.1 7.4 7.5 1138
Mode: 21.1 7.4 7.4 #N/A 21.1 7.4 7.4 1150 21.2 7.4 7.8 #N/A
Mean: 100.0 21.0 7.4 7.4 1141 100.0 21.0 7.4 7.5 1138 100.0 21.0 7.4 7.4 1139
SEM: 0.00 0.06 0.02 0.12 21.85 0.00 0.07 0.03 0.15 19.98 0.00 0.06 0.02 0.11 20.38

% CV: 0.00 4.80 2.13 16.93 242.04 0.00 5.46 3.44 20.80 221.60 0.00 5.09 2.55 14.74 225.87

DAILY DATA SPENT

Target Conc: 66.7 ug/L
Test No:

Pregnenolone-16-a-carbonitrile (PCN)

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

Workorder No:
Test Chemical:

00055
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1

Daily Cumul. Tank Light Daily Cumul. Tank Light Tank Light
Study Study No. No. % Temp pH DO Intensity No. No. % Temp pH DO Intensity % Temp pH DO Intensity
Day Date Dead Alive Survival (°C) (su) (mg/L) (Lux) Dead Alive Survival (°C) (su) (mg/L) (Lux) Survival (°C) (su) (mg/L) (Lux)

Initial No.= 20 Initial No.= 20
1 10/21/04 20 100.0 20.9 7.3 7.6 927 20 100.0 20.9 7.3 6.7 857 100.0 20.9 7.3 7.2 892
2 10/22/04 20 100.0 21.0 7.5 7.7 1150 20 100.0 21.0 7.5 7.5 1150 100.0 21.0 7.5 7.6 1150
3 10/23/04 20 100.0 21.0 7.5 7.9 968 20 100.0 21.1 7.6 7.6 934 100.0 21.1 7.6 7.8 951
4 10/24/04 20 100.0 21.0 7.5 7.6 983 20 100.0 21.1 7.6 7.7 960 100.0 21.1 7.6 7.7 972
5 10/25/04 20 100.0 21.1 7.4 7.4 1026 20 100.0 21.0 7.5 7.9 990 100.0 21.1 7.5 7.7 1008
6 10/26/04 20 100.0 21.1 7.5 7.4 946 20 100.0 21.0 7.6 8.0 859 100.0 21.1 7.6 7.7 903
7 10/27/04 20 100.0 21.1 7.4 7.0 970 20 100.0 21.0 7.5 7.8 970 100.0 21.1 7.5 7.4 970
8 10/28/04 20 100.0 21.2 7.4 7.3 992 20 100.0 21.2 7.4 7.6 896 100.0 21.2 7.4 7.5 944
9 10/29/04 20 100.0 21.2 7.4 7.7 974 20 100.0 21.2 7.5 7.8 982 100.0 21.2 7.5 7.8 978
10 10/30/04 20 100.0 20.4 7.6 8.4 1006 20 100.0 20.4 7.5 7.7 932 100.0 20.4 7.6 8.1 969
11 10/31/04 20 100.0 21.0 7.5 8.2 993 20 100.0 21.1 7.6 8.0 954 100.0 21.1 7.6 8.1 974
12 11/01/04 20 100.0 20.7 7.6 7.8 930 20 100.0 20.8 7.5 7.3 930 100.0 20.8 7.6 7.6 930
13 11/02/04 20 100.0 20.8 7.4 7.8 959 20 100.0 20.8 7.4 7.1 884 100.0 20.8 7.4 7.5 922
14 11/03/04 20 100.0 20.3 7.6 8.1 960 20 100.0 20.4 7.5 7.6 900 100.0 20.4 7.6 7.9 930

Median: 21.0 7.5 7.7 972 21.0 7.5 7.7 933 21.1 7.5 7.7 960
Mode: 21.0 7.5 7.6 #N/A 21.0 7.5 7.6 #N/A 21.1 7.6 7.8 930
Mean: 100.0 20.9 7.5 7.7 985 100.0 20.9 7.5 7.6 943 100.0 20.9 7.5 7.7 964
SEM: 0.00 0.07 0.02 0.10 14.70 0.00 0.07 0.02 0.10 19.62 0.00 0.07 0.02 0.07 16.67

% CV: 0.00 6.06 3.34 13.44 175.24 0.00 5.58 3.20 13.00 239.13 0.00 5.76 2.91 9.14 200.95

Workorder No:
Test Chemical:

00055
Pregnenolone-16-a-carbonitrile (PCN)

REPLICATE C DAILY MEANS OF REPLICATES
INITIAL STAGE 54 INITIAL STAGE 54

REPLICATE D
INITIAL STAGE 54

DAILY DATA SPENT

Target Conc: 200 ug/L
Test No:
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BATT02-00055
PCN - Spent

Daily Average of Larval Survival for Initial Stage 54 Test
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BATT02-00055
PCN - Spent

Daily Average Tank Temperatures for Initial Stage 54 Test
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BATT02-00055
PCN - Spent

Daily Average pH for Initial Stage 54 Test
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BATT02-00055
PCN - Spent

Daily Average Dissolved Oxygen (DO) for Initial Stage 54 Test
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BATT02-00055
PCN - Spent

Daily Average Light Intensity for Initial Stage 54 Test

700

800

900

1000

1100

1200

1300

1400

1500

1600

1700

1800

1900

2000

2100

2200

0 2 4 6 8 10 12 14

Study Days

M
ea

n 
Li

gh
t I

nt
en

si
ty

 (L
ux

)

0.0 ug/L
7.4 ug/L
22.2 ug/L
66.7 ug/L
200 ug/L



Pregnenolone-16-α-Carbonitrile (PCN) 
Metamorphosis Assay: 

Test Termination Data – Stage and Growth 



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 51 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

A 201 0.4268 56
202 0.5634 56
203 0.4822 56
204 0.4765 56
205 0.4576 56
206 0.5966 56
207 0.4571 56
208 0.8576 59
209 0.4948 57
210 0.6147 57
211 0.6709 59
212 0.7793 59
213 0.7266 57
214 0.6407 57
215 0.5798 57
216 0.6594 57
217 0.5920 57
218 0.5240 57
219 0.5720 57
220 0.6821 57

Median: 0.586 57
Mode: 57
Mean: 0.593 56.950
SEM: 0.026 0.223
%CV: 14.897 13.234

B 221 0.4203 57
222 0.3471 55
223 0.3153 55
224 0.3034 55
225 0.2625 55
226 0.2632 55
227 0.3583 55
228 0.3752 55
229 0.4103 56
230 0.4082 56
231 0.4574 56
232 0.3649 56
233 0.3936 56
234 0.4085 56
235 0.3596 56
236 0.4027 56
237 0.3929 56
238 0.4204 56
239 0.3633 56
240 0.3639 56

Median: 0.370 56
Mode: 56

Rep Mean: 0.370 55.700
SEM: 0.012 0.128
%CV: 8.499 7.654

Median: 0.442 56
Mode: 56

Total Mean: 0.481 56.325
SEM: 0.023 0.162
%CV: 20.630 13.624

Workorder No:
Test Chemical:

00055
Pregnenolone-16-a-carbonitrile (PCN)    

Gross Morphology

Comments:  

TEST TERMINATION DATA (Initial Stage 51)
Test No:

Target Conc: 0.0 ug/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 51 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

A 241 0.3654 56
242 0.8080 59
243 0.7665 57
244 0.6911 57
245 0.8600 57
246 0.8743 59
247 0.5683 57
248 0.7967 57
249 0.5804 59
250 0.5504 57
251 0.7919 57
252 0.6618 57
253 0.7120 59
254 0.8725 59
255 1.0252 59
256 0.9172 59
257 0.7871 57
258 0.6725 57
259 0.6527 57
260 0.7733 57

Median: 0.770 57
Mode: 57
Mean: 0.736 57.650
SEM: 0.034 0.233
%CV: 17.526 13.697

B 261 0.8858 59
262 0.9718 59
263 0.7878 59
264 0.7347 57
265 0.6939 57
266 0.9361 59
267 0.7724 58
268 1.0318 57
269 0.6878 59
270 0.4308 56
271 0.7853 57
272 0.5724 57
273 0.7407 57
274 0.9003 59
275 1.1019 58
276 0.8193 59
277 0.7721 57
278 0.5723 56
279 0.6338 57

Median: 0.772 57
Mode: 57

Rep Mean: 0.781 57.737
SEM: 0.038 0.252
%CV: 18.952 14.445

Median: 0.772 57
Mode: 57

Total Mean: 0.758 57.692
SEM: 0.025 0.169
%CV: 18.195 13.892

TEST TERMINATION DATA (Initial Stage 51)
Test No:

Target Conc: 7.4 ug/L

Comments:  

Workorder No:
Test Chemical:

00055

Gross Morphology

Pregnenolone-16-a-carbonitrile (PCN)    



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 51 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

A 280 0.3650 55
281 0.4431 55
282 0.5348 56
283 0.8532 57
284 0.6103 56
285 0.4883 56
286 0.5685 57
287 0.6412 57
288 0.5836 57
289 0.6666 57
290 0.7487 57
291 0.5959 57
292 0.6560 57
293 0.5524 56
294 0.7037 57
295 0.7175 57
296 0.5815 57
297 0.6665 57
298 0.7463 57
299 0.6915 57

Median: 0.626 57
Mode: 57
Mean: 0.621 56.600
SEM: 0.025 0.152
%CV: 14.449 9.046

B 300 0.6483 57
301 0.5596 57
302 0.6193 59
303 0.8051 59
304 1.0216 57
305 0.6488 59
306 0.7552 57
307 0.7587 58
308 0.7592 59
309 0.7413 57
310 0.6700 59
311 0.6601 57
312 0.8849 59
313 0.5820 57
314 0.7992 57
315 0.8971 59
316 0.6989 59
317 0.8417 58
318 0.8254 59
319 0.6109 59

Median: 0.748 59
Mode: 59

Rep Mean: 0.739 58.100
SEM: 0.027 0.216
%CV: 13.857 12.698

Median: 0.667 57
Mode: 57

Total Mean: 0.680 57.350
SEM: 0.021 0.177
%CV: 15.736 14.816

TEST TERMINATION DATA (Initial Stage 51)
Test No:

Target Conc: 22.2 ug/L

Comments:  

Workorder No:
Test Chemical:

00055

Gross Morphology

Pregnenolone-16-a-carbonitrile (PCN)    



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 51 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

A 320 0.7302 57
321 0.5718 57
322 0.6918 58
323 0.8365 57
324 0.7308 59
325 0.8707 57
326 0.7500 57
327 0.7428 57
328 0.9186 59
329 0.6293 59
330 0.7236 59
331 0.8266 57
332 0.6525 57
333 0.5867 57
334 0.7005 57
335 0.5811 57
336 0.6147 57
337 0.5940 57
338 0.6910 57
339 0.8218 57

Median: 0.712 57
Mode: 57
Mean: 0.713 57.450
SEM: 0.023 0.185
%CV: 12.117 10.892

B 340 0.8320 59
341 0.8161 57
342 0.9216 57
343 0.6155 57
344 0.8276 57
345 0.6360 57
346 0.8050 58
347 0.7670 57
348 0.6383 57
349 0.8533 57
350 0.6954 57
351 0.8540 57
352 0.7402 57
353 0.6809 57
354 0.7719 57
355 0.6924 57
356 0.7885 57
357 0.6967 57
358 0.6233 57
359 0.7318 57

Median: 0.754 57
Mode: 57

Rep Mean: 0.749 57.150
SEM: 0.020 0.109
%CV: 10.170 6.473

Median: 0.731 57
Mode: 57

Total Mean: 0.731 57.300
SEM: 0.015 0.109
%CV: 11.224 9.074

Workorder No:
Test Chemical:

00055

Gross Morphology

Pregnenolone-16-a-carbonitrile (PCN)    

Comments:  

TEST TERMINATION DATA (Initial Stage 51)
Test No:

Target Conc: 66.7ug/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 51 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

A 360 0.5986 57
361 0.8748 57
362 0.7052 57
363 0.7367 57
364 0.7150 57
365 0.7211 57
366 0.6490 57
367 0.7589 57
368 0.7708 57
369 0.7260 57
370 0.7544 58
371 0.6917 57
372 0.6511 56
373 0.6498 57
374 0.6405 57
375 0.6379 57
376 0.7522 57
377 0.8341 57
378 0.7182 57
379 0.6858 57

Median: 0.717 57
Mode: 57
Mean: 0.714 57.000
SEM: 0.015 0.073
%CV: 8.035 4.297

B 380 0.4639 56
381 0.7236 57
382 0.5814 57
383 0.6213 57
384 0.6188 57
385 0.5633 57
386 0.6058 57
387 0.6806 57
388 0.5488 57
389 0.4666 56
390 0.4402 56
391 0.6413 57
392 0.6308 59
393 0.5478 57
394 0.4671 57
395 0.5634 57
396 0.6589 57
397 0.7239 57
398 0.7088 57
399 0.4719 57

Median: 0.594 57
Mode: 57

Rep Mean: 0.586 56.950
SEM: 0.020 0.135
%CV: 11.853 8.014

Median: 0.650 57
Mode: 57

Total Mean: 0.650 56.975
SEM: 0.016 0.076
%CV: 12.652 6.355

Workorder No:
Test Chemical:

00055

Gross Morphology

Pregnenolone-16-a-carbonitrile (PCN)    

Comments:  

TEST TERMINATION DATA (Initial Stage 51)
Test No:

Target Conc: 200 ug/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

BATT02-00055
Pregnenolone-16-a-Carbonitrile (PCN)

Stage Distribution for Initial Stage 51 Test
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WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 54 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

C 001 0.8200 59
002 0.7575 59
003 1.2389 59
004 1.0141 57
005 0.8378 59
006 0.8978 59
007 0.9622 58
008 0.7525 57
009 0.9282 57
010 0.8016 57
011 1.0707 59
012 0.8370 59
013 0.6236 57
014 0.8052 57
015 0.8165 57
016 0.7300 57
017 0.8189 59
018 0.6822 57
019 0.8071 59
020 0.8336 59

Median: 0.819 59
Mode: 59
Mean: 0.852 58.050
SEM: 0.031 0.223
%CV: 15.109 13.108

D 021 0.8977 59
022 0.9382 59
023 0.9577 59
024 0.8563 59
025 0.9868 59
026 0.8421 57
027 1.0150 59
028 0.6389 57
029 0.5739 57
030 0.5872 57
031 0.5491 57
032 0.7358 57
033 0.7064 57
034 0.7914 59
035 1.1709 59
036 0.8466 59
037 0.9513 57
038 0.8113 57
039 0.6270 57
040 0.5582 57

Median: 0.827 57
Mode: 57

Rep Mean: 0.802 57.900
SEM: 0.039 0.228
%CV: 19.658 13.416

Median: 0.819 58
Mode: 57

Total Mean: 0.827 57.975
SEM: 0.025 0.158
%CV: 17.459 13.129

Workorder No:
Test Chemical:

00055
Pregnenolone-16-a-carbonitrile (PCN)    

Gross Morphology

Comments:  

TEST TERMINATION DATA (Initial Stage 54)
Test No:

Target Conc: 0.0 ug/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 54 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

C 041 1.1302 59
042 1.0715 59
043 0.7794 59
044 0.7404 59
045 0.9966 59
046 0.7314 57
047 0.6221 57
048 0.7388 57
049 0.8935 59
050 0.6447 57
051 0.6953 59
052 0.7900 57
053 0.5535 57
054 0.8805 58
055 0.9603 58
056 0.7883 59
057 1.0398 59
058 0.8458 57
059 0.8887 59
060 0.7730 59

Median: 0.789 59
Mode: 59
Mean: 0.828 58.200
SEM: 0.035 0.213
%CV: 17.000 12.472

D 061 0.8561 59
062 0.8537 59
063 0.6163 59
064 0.9069 59
065 0.8151 59
066 1.0095 59
067 0.8271 59
068 0.5858 57
069 0.5836 57
070 0.5341 57
071 0.8027 57
072 0.8294 59
073 0.7650 58
074 0.7080 57
075 0.6435 57
076 0.5752 56
077 0.8215 57
078 0.7014 57
079 0.6814 57
080 0.6508 57

Median: 0.737 57
Mode: 57

Rep Mean: 0.738 57.800
SEM: 0.029 0.236
%CV: 14.998 13.894

Median: 0.784 58
Mode: 59

Total Mean: 0.783 58.000
SEM: 0.023 0.160
%CV: 16.691 13.298

TEST TERMINATION DATA (Initial Stage 54)
Test No:

Target Conc: 7.4 ug/L

Comments:  

Kinked Tail

Workorder No:
Test Chemical:

00055
Pregnenolone-16-a-carbonitrile (PCN)    

Gross Morphology



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 54 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

C 081 0.9563 59
082 0.9299 59
083 0.9885 59
084 0.8485 59
085 0.7713 59
086 1.0553 59
087 0.8553 59
088 0.7642 59
089 0.8507 58
090 0.7182 57
091 0.7963 59
092 0.6982 59
093 0.9835 57
094 0.7160 57
095 0.7986 57
096 0.5564 57
097 0.9651 59
098 0.9645 59
099 0.7472 59
100 0.9412 59

Median: 0.850 59
Mode: 59
Mean: 0.845 58.450
SEM: 0.028 0.198
%CV: 13.788 11.602

D 101 0.9376 57
102 0.9476 59
103 0.6507 59
104 0.8121 59
105 0.8955 59
106 0.8807 59
107 0.8490 59
108 0.7038 57
109 0.8443 60
110 0.5866 57
111 0.6482 57
112 0.7800 57
113 1.0186 59
114 0.7692 57
115 0.8407 57
116 0.7135 57
117 0.8890 59
118 0.8061 57
119 0.9935 59
120 0.7237 57

Median: 0.826 58
Mode: 57

Rep Mean: 0.815 58.050
SEM: 0.026 0.246
%CV: 13.117 14.425

Median: 0.843 59
Mode: 59

Total Mean: 0.830 58.250
SEM: 0.019 0.159
%CV: 13.399 13.186

TEST TERMINATION DATA (Initial Stage 54)
Test No:

Target Conc: 22.2 ug/L

Comments:  

Workorder No:
Test Chemical:

00055
Pregnenolone-16-a-carbonitrile (PCN)    

Gross Morphology



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 54 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

C 121 0.6020 60
122 0.7317 59
123 0.9243 59
124 0.8350 57
125 0.6316 59
126 1.0242 59
127 0.5894 59
128 0.7405 57
129 0.9432 59
130 0.8761 57
131 0.7626 57
132 1.0557 59
133 0.8837 59
134 0.6682 58
135 0.7678 57
136 1.0074 57
137 0.8193 59
138 0.8935 59
139 0.9436 59
140 0.7972 57

Median: 0.827 59
Mode: 59
Mean: 0.825 58.300
SEM: 0.031 0.231
%CV: 15.281 13.504

D 141 0.7824 60
142 0.9850 59
143 0.8565 59
144 0.8856 59
145 0.9478 59
146 0.9598 57
147 0.7600 57
148 0.6528 59
149 1.1115 59
150 0.8468 59
151 0.7597 59
152 0.7452 59
153 0.9101 59
154 0.9009 57
155 0.7944 59
156 0.7794 57
157 0.8077 57
158 0.8495 59
159 1.0204 59
160 0.9293 57

Median: 0.853 59
Mode: 59

Rep Mean: 0.864 58.450
SEM: 0.024 0.223
%CV: 11.773 13.063

Median: 0.848 59
Mode: 59

Total Mean: 0.845 58.375
SEM: 0.020 0.159
%CV: 13.598 13.151

Workorder No:
Test Chemical:

00055

Gross Morphology

Pregnenolone-16-a-carbonitrile (PCN)    

Kinked Tail

Comments:  

TEST TERMINATION DATA (Initial Stage 54)
Test No:

Target Conc: 66.7 ug/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

1

Stage 54 Individual Specimen Growth
Replicate Specimen Weight Stage

ID Number (g) (NF)

C 161 0.8324 59
162 0.8822 59
163 0.9210 57
164 0.6188 57
165 0.8912 57
166 0.5902 57
167 0.8609 57
168 1.0098 57
169 0.8393 57
170 1.0475 58
171 0.9531 59
172 0.8012 59
173 0.5946 57
174 0.8116 57
175 1.0509 58
176 0.7225 57
177 0.8071 59
178 0.7619 57
179 1.1512 59
180 0.8892 59

Median: 0.850 57
Mode: 57
Mean: 0.852 57.800
SEM: 0.034 0.213
%CV: 16.336 12.515

D 181 0.8063 57
182 1.0464 59
183 0.6572 57
184 0.6804 59
185 0.8191 59
186 0.8717 59
187 0.6327 57
188 0.8570 57
189 0.9678 57
190 0.8542 57
191 0.8037 57
192 1.4186 59
193 0.7828 57
194 1.0375 59
195 0.6735 57
196 0.6662 57
197 0.8486 59
198 0.7216 59
199 1.1525 57
200 0.7795 59

Median: 0.813 57
Mode: 57

Rep Mean: 0.854 57.900
SEM: 0.043 0.228
%CV: 20.945 13.416

Median: 0.836 57
Mode: 57

Total Mean: 0.853 57.850
SEM: 0.027 0.154
%CV: 18.543 12.823

Workorder No:
Test Chemical:

00055

Gross Morphology

Pregnenolone-16-a-carbonitrile (PCN)    

Comments:  

TEST TERMINATION DATA (Initial Stage 54)
Test No:

Target Conc: 200 ug/L



WA 3-11 Amphibian Metamorphosis
Assay Demonstration Study

FEL

BATT02-00055
PCN

Stage Distribution for Initial Stage 54 Test
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Pregnenolone-16-α-Carbonitrile (PCN) 
Metamorphosis Assay: 

Statistical Data – Stage and Growth 



One Way Analysis of Variance

Data source: BATT02-00055_PCN_Stage 51_Stage

Normality Test: Failed (P = <0.001)

Test execution ended by user request, ANOVA on Ranks begun

Kruskal-Wallis One Way Analysis of Variance on Ranks

Group N Missing  Median 25% 75%
0.0ug/L 40 0 56 56 57
7.4ug/L 39 0 57 57 59
22.2ug/L 40 0 57 57 58.5
66.7ug/L 40 0 57 57 57
200ug/L 40 0 57 57 57

H = 49.648 with 4 degrees of freedom.  (P = <0.001)

The differences in the median values among the treatment groups are greater than
would be expected by chance; there is a statistically significant difference  (P = <0.001)

To isolate the group or groups that differ from the others use a multiple comparison procedure.

Multiple Comparisons versus Control Group (Dunn's Method) :

Comparison Diff of Ranks Q P<0.05
7.4ug/L vs 0.0ug/L 73.362 5.661 Yes LOEC
66.7ug/L vs 0.0ug/L 59.512 4.621 Yes
22.2ug/L vs 0.0ug/L 57.725 4.483 Yes
200ug/L vs 0.0ug/L 42.075 3.267 Yes

Note: The multiple comparisons on ranks do not include an adjustment for ties.



One Way Analysis of Variance

Data source: BATT02-00055_PCN_Stage 51_Growth

Normality Test: Passed (P > 0.200)

Equal Variance Test: Passed (P = 0.083)

Group Name N Missing Mean Std Dev SEM
0.0ug/L 40 0 0.481 0.143 0.0226
7.4ug/L 39 0 0.758 0.158 0.0254
22.2ug/L 40 0 0.68 0.13 0.0205
66.7ug/L 40 0 0.731 0.096 0.0152
200ug/L 40 0 0.65 0.102 0.0161

Source of Variation  DF  SS  MS   F   P 
Between Groups 4 1.877 0.469 28.684 <0.001
Residual 194 3.174 0.0164
Total 198 5.051

The differences in the mean values among the treatment groups are greater than
would be expected by chance; there is a statistically significant difference  (P = <0.001).

Power of performed test with alpha = 0.050: 1.000

Multiple Comparisons versus Control Group (Bonferroni t-test):

Comparisons for factor: 
Comparison Diff of Means t P P<0.050
0.0ug/L vs. 7.4ug/L 0.277 9.616 <0.001 Yes LOEC
0.0ug/L vs. 66.7ug/L 0.25 8.747 <0.001 Yes
0.0ug/L vs. 22.2ug/L 0.199 6.955 <0.001 Yes
0.0ug/L vs. 200ug/L 0.169 5.904 <0.001 Yes



One Way Analysis of Variance

Data source: BATT02-00055_PCN_Stage 54_Stage

Normality Test: Failed (P = <0.001)

Test execution ended by user request, ANOVA on Ranks begun

Kruskal-Wallis One Way Analysis of Variance on Ranks

Group N Missing  Median 25% 75%
0.0ug/L 40 0 57.5 57 59
7.4ug/L 40 0 58 57 59
22.2ug/L 40 0 59 57 59
66.7ug/L 40 0 59 57 59
200ug/L 40 0 57 57 59

H = 7.374 with 4 degrees of freedom.  (P = 0.117)

The differences in the median values among the treatment groups are not great enough
to exclude the possibility that the difference is due to random sampling variability;
there is not a statistically significant difference    (P = 0.117)



One Way Analysis of Variance

Data source: BATT02-00055_PCN_Stage 54_Growth

Normality Test: Passed (P > 0.200)

Equal Variance Test: Passed (P = 0.673)

Group Name N Missing Mean Std Dev SEM
0.0ug/L 40 0 0.827 0.159 0.0251
7.4ug/L 40 0 0.783 0.148 0.0234
22.2ug/L 40 0 0.83 0.122 0.0193
66.7ug/L 40 0 0.845 0.125 0.0198
200ug/L 40 0 0.853 0.171 0.0271

Source of Variation  DF  SS  MS   F   P 
Between Groups 4 0.116 0.029 1.355 0.251
Residual 195 4.168 0.0214
Total 199 4.284

The differences in the mean values among the treatment groups are not great enough
to exclude the possibility that the difference is due to random sampling variability;
there is not a statistically significant difference  (P = 0.251).

Power of performed test with alpha = 0.050: 0.127

The power of the performed test (0.127) is below the desired power of 0.800.
You should interpret the negative findings cautiously.



Pregnenolone-16-α-Carbonitrile (PCN) 
Test Chemical Analytical Data from Battelle: 

Purity / Stability Report 



Pregnenolone-16-α-Carbonitrile (PCN) 
Test Chemical Analytical Data from Battelle: 

In-Life Test Chemical Analysis Report 











Pregnenolone-16-α-Carbonitrile (PCN) 
Thyroid Histology Data from EPL: 

Sample Identification Key 
Thyroid Pathology Report 

 



BATT02-00055  FEL 
Amphibian Metamorphosis Assay 
Demonstration Study 

 
EPL Sample Key for PCN

                                                 

FEL 
Sample  
Number 

Individual 
Specimen 
Number1

Conc. 
Replicate 
Number 

Initial 
Specimen 

Stage 

Chemical 
Conc. 
(µg/L) 

201, 203, 207, 213, 219 A 
042 

221, 229, 230, 235, 237 B 
51 0 

243, 244, 247, 252, 258 A 
043 

264, 268, 271, 273, 279 B 
51 7.4 

283, 286, 288, 292, 294 A 
044 

301, 306, 309, 311, 314 B 
51 22.2 

320, 325, 327, 331, 339 A 
045 

341, 347, 353, 356, 358 B 
51 66.7 

363, 366, 369, 376, 379 A 
046 

382, 384, 388, 393, 396 B 
51 200 

004, 008, 010, 016, 018 C 
047 

026, 028, 030, 033, 039 D 
54 0 

046, 047, 050, 052, 058 C 
048 

068, 070, 071, 075, 079 D 
54 7.4 

081, 084, 088, 092, 097 C 
049 

103, 104, 106, 117, 119 D 
54 22.2 

123, 125, 127, 137, 139 C 
050 

142, 144, 148, 155, 159 D 
54 66.7 

163, 166, 169, 174, 178 C 
051 

181, 187, 190, 193, 195 D 
54 200 

1 Individual specimens for thyroid histology were randomly selected using Principles and Procedures of 
Statistics, A Biometrical Approach, 2nd Ed., by Robert G.D. Steel and James H. Torrie, McGraw-Hill Book 
Co., USA, 1980. 

































































A-1 

 
 
 

 
 
Z12340 and Z12341.  Low (1.25x) and high (20x) magnification photomicrographs of thyroid 
glands from Stage 51 Xenopus laevis control. 

 



A-2 

 
 

 
 
Z12338 and Z12339.  Low (1.25x) and high (20x) magnification photomicrographs of thyroid 
glands from Stage 51 Xenopus laevis control.  Minimal thyroid follicular cell hyperplasia is 
characterized by crowding of columnar cells. 



A-3 

 
 
 

 
 

Z12342 and Z12343.  Low (1.25x) and high (20x) magnification photomicrographs of thyroid 
glands from Stage 51 Xenopus laevis exposed to 66.7 µg/L PCN for 21 days.  Slight/mild thyroid 
follicular cell hyperplasia.  Note the increased folding of the follicular epithelium compared to 
Z12339.  



A-4 

 
 
 

 
 
Z12344 and Z12345.  Low (1.25x) and high (20x) magnification photomicrographs of thyroid 
glands from Stage 51 Xenopus laevis exposed to 200 µg/L PCN for 21 days.  Minimal 
karyomegaly is characterized by occasional enlarged nuclei. 



A-5 

 
 

 
 

Z12346 and Z12347.  Low (1.25x) and high (20x) magnification photomicrographs of thyroid 
glands from Stage 51 Xenopus laevis exposed to 7.4 µg/L PCN for 21 days.  Minimal diffuse 
thyroid enlargement.  Compare to size of glands in control. 
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Z12326 and Z12327.  Low (1.25x) and high (20x) magnification photomicrographs of thyroid 
glands from Stage 54 Xenopus laevis control.   
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Z12330 and Z12331.  Low (1.25x) and high (20x) magnification photomicrographs of thyroid 
glands from Stage 54 Xenopus laevis exposed to 22.2 µg/L PCN for 14 days.  Minimal thyroid 
follicular cell hyperplasia is characterized by crowding of columnar cells. 
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Z12334 and Z12335.  Low (1.25x) and high (20x) magnification photomicrographs of thyroid 
glands from Stage 54 Xenopus laevis exposed to 22.2 µg/L PCN for 14 days.  Minimal 
karyomegaly is characterized by occasional enlarged nuclei. 
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Z12332 and Z12333.  Low (1.25x) and high (20x) magnification photomicrographs of thyroid 
glands from Stage 54 Xenopus laevis exposed to 22.2 µg/L PCN for 14 days.  Minimal diffuse 
thyroid enlargement.  Compare to size of glands in control. 
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Z12328 and Z12329.  Low (1.25x) and high (20x) magnification photomicrographs of thyroid 
glands from Stage 54 Xenopus laevis exposed to 7.4 µg/L PCN for 14 days.  Minimal decreased 
colloid.  On average, follicles are smaller and contain less colloid. 
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