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STUDY COMPLIANCE STATEMENT

Study Compliance Statement for ABC Laboratories’ Final Report #41673, entitled " Static Acute
Toxicity of CT-529-94 to Daphnia magna," for Cytec Industries, West Paterson, New. Jersey.

ABC’s study director for the above test herein confirms that the study was conducted in
compliance with the U.S. EPA Good Laboratory Practice Standards (1); Toxic Substances
Control Act (40 CFR, Part 792), and the Principles of Good Laboratory Practice Standards 2);
OECD Guidelines for Testing of Chemicals, Annex 2.

No analytical confirmation of test concentrations was done nor was the stability or purity of the
test material under test conditions investigated. This was the responsibility of the study sponsor.
The sponsor was also re$ponsible for retaining samples of the test substance.

This statement of compliance does not extend to ancillary analyses performed by the following
laboratory: fish food contaminant screen conducted by Lancaster Laboratories, Lancaster,
Pennsylvania. Results of these analyses are kept on file at ABC Laboratories.

All data in support of this study, original and certified exact copies, were provided to Cytec
Industries with the final report. A copy of the report was retained at ABC Laboratories, Inc.
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Marc Sw‘o\fd Date
ABC Laboratories’ Study Director
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QUALITY ASSURANCE STATEMENT

ABC Laboratories’ Quality Assurance Unit reviewed Study #41673, "Static Acute Toxicity of
CT-529-94 to Daphnia magna," for Cytec Industries, West Paterson, New Jersey.

The following inspections/audit were conducted on this study.

Date of Inspection
05-24-94

06-03-94
06-22-94

06-22-94
07-13-94

The undersigned conducted the draft and final report audits.
an accurate reflection of the study as it was conducted by ABC Laboratories, Inc.

Date Reported to

Phase Inspected Study Director
0-Hour Biological 05-24-94
Observations/Daphnia
Addition
" Daphnia Addition 06-03-94
TOC Analysis at 06-22-94
ES&S Facility
Draft Report 06-22-94
Final Report 07-13-94

L, Gl

Date Reported to
Management

05-24-94

06-03-94

06-22-94

06-24-94
07-14-94

The audits indicate the report is.

£

sty

Greg Veltri -
Quality Assurance Officer I

Date
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INVERTEBRATE ACUTE TOXICITY COMPENDIUM

Subject: "Static Acute Toxicity of CT-529-94 to Daphnia magna,” ABC Laboratories’ Final
Report #41673

Sponsor: Cytec Industries

Test Facility: ABC Laboratories, Inc.
Environmental Toxicology
7200 E. ABC Lane
Columbia, Missouri 65205
(314) 474-8579

Location of Original Raw Data and Final Report:

Cytec Industries
West Paterson, New Jersey

Test Material: CT-529-94

Nominal Test Concentrations: Control, 0.10, 0.18, 0.32, 0.56, 1.0, 1.8, 3.2, 5.6,
and 10 mg/L

Dilution Water: 152 mg/L as CaCO; (hardness),
166 mg/L as CaCO; (total alkalinity),
8.3 (pH),
320 uMhos/cm (conductivity)

Experimental Test Dates: Start — June 3, 1994
Termination — June 5; 1994

Length of Study: 48 Hours

Results: 48-Hour ECs, = 0.37 mg/L (95% confidence interval = 0.30 to 0.45 mg/L) L
48-Hour NOEC = 0.10 mg/L
Slope of 48-Hour Dose-Response Line = 3.9

Test Species: quhnia magna

Source of Organisms: ABC Laboratories’ In-house Culture

Age of Organisms at Study Initiation: Neonates (<24 hours old)
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METHODS AND MATERIALS

Cytec Industries contracted the Environmental Toxicology division of ABC Laboratories, Inc.,
to conduct a nine concentration and control static toxicity test to determine the toxicity of
CT-529-94 to Daphnia magna. Range-finding tests were conducted from May 17, 1994, to
May 20, 1994, to determine the concentration range for the definitive toxicity test. The primary
objective of this study was to estimate the acute toxicity of CT-529-94 to Daphnia magna by
- determining the ECs,, if possible, and examining abnormal/sublethal responses during the course
of the test. This was accomplished by exposing 20 Daphnia magna to each concentration and
dilution water control. Daphnia magna are used for this testing because they are representative
of chemically sensitive freshwater invertebrates. Each chamber was monitored for immobility
and sublethal/behavioral responses every 24 hours over a 48-hour exposure duration.

The static Daphnia magna toxicity test was conducted following the procedures outlined in ABC
Protocol No. 9405 as approved by a representative of Cytec Industries on April 27, 1994, and
by ABC Laboratories’ study director on May 24, 1994. The definitive study was conducted
from June 3, 1994, to June 5, 1994.

I Test Material
A.  Compound Receipt

The CT-529-94 test material (batch 31) was received from Cytec Industries
on April 21, 1994 and was assigned ABC reference #TS-7238. The sample
was a cloudy liquid and was stored at room temperature. The expiration
date was given as February 1995. Sample purity was not specified and all
test concentrations were prepared based on total product. This sample was
used to prepare all preliminary and definitive test concentrations.

B.  Preparation of Test Solutions

The definitive test concentrations were obtained by transferring appropriate
aliquots of a primary standard of the substance to 1000-mL volumetric
flasks to achieve the final test concentrations. Then 200-mL aliquots were
transferred into the 250-mL test chambers. The primary standard was
prepared by adding 0.1002 g of test substance to 100 mL of hard blended
water. The concentration of the standard was 1.0 mg/mL.

_ The preliminary concentrations were prepared by adding appropriate
aliquots of 1.0-, 3.2-, or 32-mg/L working standards to the test chambers.

1. Test Organisms

Daphnia magna were obtained from an in-house daphnid culture that ABC
Laboratories has maintained since 1977. The primary culture was obtained from
the Columbia National Fisheries Research Laboratory (CNFRL), Columbia,
Missouri, in 1677. A trace of the daphnid strain indicated that CNFRL acquired
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their culture from the U.S. Fish & Wildlife Service Fish Control Laboratory,
LaCrosse, Wisconsin, in 1960 and they obtained their culture from Pennsylvania
State University in 1954 (3).

All daphnids were cnfltured and tested in a temperature-controlled area at
20 (£2)°C. The lighting was maintained at 39 to 43 footcandles (423 to 467 lux)
on a 16-hour daylight photoperiod. Light reading measurements are kept on file
at ABC Laboratories. The daphnid cultures were maintained in 1.5-L glass
containers and were cultured in hard blended water. Hard blended water is a
combination of well water and reverse osmosis water blended to a hardness of
130 to 160 mg/L as CaCO, (Table I). The water was filtered with a sediment
filter prior to use. The hard blended water was biologically aged before use.
During the holding period, the daphnids were fed a suspension of at least one
" algae species cultured at ABC: Selenastrum capricornutum and/or Ankistrodesmus
falcatus at least every 3 days. Along with the algae, the daphnids were fed a
supplement consisting of fish food (Zeigler Bros., Inc., Gardners, PA) and
Fleischmann’s active dry yeast. Results of the analysis of the fish food are kept
on file at ABC Laboratories.

First-instar daphnids (<24 hours old) were selected for the test. To provide test
daphnids that were <24 hours old, the adult daphnids were isolated by.
transferring to a fresh culture water/food suspension the previous day.

All test daphnids were provided by ABC culture #94-AA, on June 3, 1994. The
adults from this culture had been cultured for 13 days and were considered
acceptable with no signs of stress, disease, or physical damage. Since the
culturing and testing parameters of temperature, dilution water, and lighting were
the same, no acclimation period was necessary. Test daphnids were not fed
during the test. -

Test Method

A.  Test Vessel and Test Apparatus oL
The static Daphnia magna toxicity test was conducted in 250-mL glass
beakers that had a 200-mL test volume. The dimensions of the beakers
were mean depth 8.8 cm and mean diameter 6.3 cm. The mean depth and
mean surface diameter for the test solution in the test vessels were each

_ 6.3 cm. All test vessels were covered with loose-fitting petri dish covers
to minimize evaporation and prevent contamination during the study.
These vessels were kept at 20 (+ 2)°C in a temperature-controlled
waterbath. The lighting was maintained on a 16-hour daylight photoperiod
with 30-minute simulated dawn and dusk periods. The light intensity over
the test area averaged 53 footcandles (569.8 lux).

" ABC LABS #41673-9




B.  Test Design
1. Biological

The first range-finding test was conducted from May 17,/1994, to
May 19, 1994, at the nominal concentrations of 0.010, 0.032,
0.10, 0.32, 1.0, and 3.2 mg/L with a concurrent control chamber.
Five daphnids were added to each test chamber. All solutions --.
were clear during the test.

The control, 0.010, 0.032, and 0.10 mg/L chambers had no
immobility or abnormal/sublethal effects noted during the test.

¢ Cumulative immobility in the 0.32, 1.0, and 3.2 mg/L
concentrations was 20, 0, and 60% at 48 hours. The abnormal
effects of daphnids on bottom of the test chamber, trailing
extraneous material, and/or quiescence were also noted in the
0.32, 1.0, and 3.2 mg/L test concentrations.

The second range-finding test was performed from May 18, 1994,
to May 20, 1994, at the nominal concentrations of 10 and 32 mg/L
with a concurrent control chamber. There were 5 daphnids added.
to each control and test concentration. Total immobility was,
observed in the 10 and 32 mg/L solutions by 48 hours, and the
solutions were observed to be slightly cloudy during the test. The
control daphnids were normal, and the control solution was clear
during the test.

The nine definitive test concentrations were selected after
consultation with the study sponsor. The definitive concentrations
ranged in a logarithmic series from 0.10 to 10 mg/L, with two
replicates per concentration. Duplicate hard blended water
controls were also included. Ten Daphnia magna (first instar less
than 24 hours old) per replicate beaker were used for the definitive
bioassay, for a total of 20 Daphnia magna per conceitration or
control. Daphnids were randomly added to test beakers within
30 minutes of test solution preparation. Random assignment was
accomplished by placing 10 neonates into each of 20 hard blended
water filled (~5-10 mL) scintillation vials that had been labeled

_ 1-20. A computer generated randomization table assigned a
number to each specific test replicate. The daphnids were
transferred from the scintillation vials to each appropriate beaker
at 0 hour according to the randomization table.

All concentrations were observed at 0, 24, and 48 hours for

immobility and other abnormal effects such as quiescence, and
tending to the bottom of the test chambers.
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The first attempt of the definitive test, performed from May 24,
1994, to May 26, 1994, was not successful due to complete
mortality in the control A replicate at 48 hours.

2. Chemical and Physical

Water chemistry parameters of temperature, dissolved oxygen, and
pH were performed in both replicates of all test concentrations at
0 hour before the addition of organisms and at 48 hours.
Temperature was monitored continuously with a datalogger and
thermistor probe. A 200 mL aliquot of the 1.0 L parent control
solution was sampled at O hour for total organic carbon (TOC)
¢ analysis. The pH of the sample was adjusted to <2.0 with
sulfuric acid. A backup sample was collected in the same manner.
The primary sample was delivered to Engineering Surveys and
Services in Columbia, Missouri, for TOC analysis. The backup
sample was retained in a refrigerator at ABC Laboratories.

IV. Biological Data Analysis

Statistical analysis of the concentration vs. effect data (immobility) was performed.
using a computerized EC,, program developed by Stephan et al. (4). This,
program is designed to calculate the ECj, statistic and its 95 % confidence limits
using the binomial, moving average, and probit tests. Three different methods
of analyzing the data are used since no one method of analysis is appropriate for
all possible sets of data that may be obtained. The method of calculation selected
for presentation in this report was that which gave the narrowest confidence limits
for the ECs, (4, 5), although all three models are valid. However, if no
immobility occurred or if a dose Tesponse could not be demonstrated over a
reasonable range (<37 to >63%), the ECs, and/or its 95% confidence limits
could not be calculated. The 48-hour dose-response slope was calculated by least-
squares regression analysis of percent immobility transformed to probits versus
log concentration. ' &

4 A

RESULTS AND DISCUSSION

The 48-hour static Daphnia magna test with CT-529-94 was completed on June 5, 1994. An
examination of the culture records for this test indicated that the Daphnia magna were in good
condition for testing. Duplicate replicates of the control, 0.10, 0.18, 0.32, 0.56, 1.0, 1.8, 3.2,
5.6, and 10 mg/L nominal concentrations were tested.

Table II presents the water quality parameters measured during the definitive test. Temperature
was 21 and 20°C when measured at O and 48-hours, respectively. The pH values ranged from
8.4 to 8.7. Dissolved oxygen concentrations ranged from 7.1 to 8.2 mg/L during the test.
These values represented 84 to 94 % saturation at 21 and 20°C, respectively. The dissolved
oxygen was considered adequate for testing (6); therefore, the test chambers were not aerated
during the test. Temperature measured continuously in the waterbath during the test was within
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the protocol specified temperature range. All control and test solutions were clear with no
visible surface film or precipitate throughout the study. TOC measured in triplicate on 0-hour
control dilution water was <1.0, <1.0, and <1.0 mg/L (X = <1.0 mg/L).

Table III presents the individual immobility and behavioral observations for daphnids exposed
to CT-529-94. No immobility or abnormal effects were observed in the control or 0.10 mg/L
test concentrations during the study. The abnormal effects of immobility, quiescence, surfacing,
trailing extraneous material, and/or daphnids on bottom of the test chambers were observed in
the 0.18, 0.32, 0.56, 1.0, 1.8, 3.2, 5.6, and 10 mg/L test concentrations during the test. The
0.18, 0.32, 0.56, 1.0, 1.8, 3.2, 5.6, and 10 mg/L test concentrations elicited 40, 20, 55, 100,
100, 100, 100, and 100% immobility, respectively at 48 hours.

All results were based og the nominal concentrations of CT-529-94. The 48-hour no-observed
effect concentration was 0.10 mg/L, the lowest concentration tested, based on the lack of
abnormal effects or immobility in this concentration. The 24- and 48-hour ECj, values were
>3.2 and 0.37 mg/L, respectively (Table IV). The slope of the 48-hour dose-response line was
3.9 as calculated by least squares regression analysis of percent immobility transformed to
probits versus log concentration (Figure 1).

Prabats

-08 -0 -0.2 G

1 2f Cancentratoon (moil)

Figure 1: The 48-Hour Dose-Response Line for
Daphnia magna Exposed to CT-529-94

The study was conducted following Good Laboratory Practice regulations (1, 2) and the final
report was reviewed by ABC Laboratories’ Quality Assurance Unit. All data in support of this
study, original and certified exact copies, were provided to Cytec Industries with the final
report. A copy of the report was retained at ABC Laboratories, Inc.
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TABLE I

Chemical Characteristics of Aged Hard Blended Water Used by
ABC I.aboratoﬁe/;s’ Environmental Toxicology Division

Dilution Water Screen®

Hardness
Alkalinity
pH

Conductivity 320 pMhos/cm

.

R

152 mg/L (as CaCQ;)
166 mg/L (as CaCO;)
3

Monthly Screens® (mg/L)

Total Organic Carbon

Suspended Solids

<1.0 mg/L
0.0-0.2 mg/L

Bivearly Screens’

Elements {mg/L)

Aluminum

Chlorinated Hydrocarbons (ug/L)

<0.20 DDE <0.01
Arsenic <0.01 DDD <0.01
Boron 0.250 DDT <0.01
Cadmium <0.0005 Dieldrin <0.01
Chromium <0.001 Endrin <0.01
Cobalt <0.05 «-BHC <0.01
Copper <0.02 S-BHC - <0.01
Fluoride 0.9 v-BHC-Lindane <0.01
Iron <0.1 A-BHC <0.01
Lead <0.003 Heptachlor <0.01
Mercury 0.00032 Heptachlor Epoxide <0.01
Nickel <0.05 Aldrin ; <0.01
Selenium <0.005 Chlordane <0.3
Silver <0.0005 Methoxychlor <0.05
Zinc <0.04 . Toxaphene <4.0
Endosulfan Sulfate <0.03
_ Endosulfan I <0.01
Endosulfan I <0.01
HCB <0.01 -
Mirex <0.01
Telodrin <0.01
PCBs <1.0
Organophosphate (ug/L) Miscellaneous (mg/L)
Diazinon <0.1 Chemical Oxygen <10
Methyl Parathion <0.02 Demand <0.1
Ethyl Parathion <0.02 Un-Ionized Ammonia <0.02
Malathion <0.05 Nitrite N 0.17
Ronnel <0.01 Nitrate N <0.05
Ethion <0.02 Total Phosphorus as P <0.02
Trithion <0.05 Chlorine Residual
Vapona <2.0

* Represents the values measured on dilution water used for the test
Represents the values obtained from the screens of May 1994
¢ Represents the values obtained from the screen of January 1994

b

Note:

Results of the chemical analyses supporting these data are on file at ABC Laboratories.
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TABLE I

Water Quality Measurements During the Static Acute

Toxicity Test of CT-529-94 to Daphnia magna /
Water Quality s
Nominal 0 Hour 48 Hours
Test
Concentration Temp.* DOP Temp. DO
(mg/L) °C mg/L pH°® °C mg/L pH
Control A 21 7.3 8.4 20 8.1 8.4
Control B . 21 7.1 8.4 20 8.1 8.4
0.10 A 21 7.5 8.5 - 20 8.2 8.5
0.10B 21 7.2 8.5 20 8.2 8.5
0.18 A 21 7.4 8.6 20 8.1 8.5
0.18B 21 7.3 8.6 20 8.2 8.5
0.32 A 21 7.7 8.7 20 8.0 8.5
0.32 B 21 7.8 8.7 20 8.1 8.5
0.56 A 21 7.9 8.7 20 8.2 8.6
0.56 B 21 7.9 8.7 20 8.0 8.5 |
1.0 A 21 7.9 8.7 20 8.1 8.5 ’
1.0 B 21 7.9 8.7 20 8.1 8.5
1.8 A 21 7.9 8.7 20 8.1 8.5
1.8 B 21 8.0 8.7 20 8.1 8.5
32 A 21 8.0 ‘8.7 20 8.0 8.5
32 B 21 7.9 8.7 20 8.2 8.5
56 A 21 8.0 8.7 20 7.9 8.5
56 B 21 7.9 8.7 20 8.1 8.5
10 A 21 8.0 8.7 20 8.1 8.5
10 B 21 8.0 8.7 20 8.0 8.5

* Temperature measured with a mercury thermometer
> Dissolved oxygen concentrations — YSI Dissolved Oxygen System Model 54 ARC
¢ pH — Beckman Model $34 pH meter with a Beckman Model 39841 probe

NOTES: Dissolved oxygen saturation values corrected for altitude at the test temperatures of
20 and 21°C are 8.7 and 8.5 mg/L, respectively.

TOC measured in triplicate on 0-hour control dilution water was <1.0, <1.0, and
<1.0 mg/L (X = <1.0 mg/L).
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Immobility and Behavioral Observations During the Static
Acute Toxicity Test of CT-529-94 to Daphnia magna

TABLE III

Nominal Number "
Test Placed 24 Hours 48 Hours
Conc. in Test
(mg/L) Vessel Imm. QObservations Imm. QObservations
Control A 10 0 10N 0 10N
Control B 10 0 10 N 0 10N
0.10A 10 0 10N 0 10N
0.10B 10 £ 0 10N 0 10N
0.18 A 10 0 3TR; 1 SUR; 6 N 4 2 OB/TR; 4 OB
0.18 B 10 1 4TR; SN 4 1 TR; 5 OB
032 A 10 0 1 SUR/TR; 6 OB/TR; 3 OB 2 60B; 1 TR; I N
0.32B 10 0 4 SUR/TR; 3 OB/TR; 3 OB 2 1 OB/TR; 7 OB
0.56 A 10 0 2 SUR/TR; 3 SUR; 5 OB 5 50B
0.56 B 10 0 4 SUR/TR; 2 OB/TR; 30B; I N 6 1 SUR/TR; 3 OB
1.0 A 10 0 5 SUR/TR; 5 OB/TR 10
1.0 B 10 0 6 SUR/TR; 4 OB/TR 10
1.8 A 10 0 2 SUR/TR; 6 OB/TR; 2 OB 10 -
1.8 B 10 0 6 OB/TR; 4 OB 10
32 A 10 0 6 OB/TR; 4 OB 10 ---
32 B 10 1 5 OB/TR; 4 OB 10
56 A 10 4 6 OB/TR 10
56 B 10 5 5 OB/TR 10 -
10 A 10 2 7 OB/TR; 1 OB 10
10 B 10 9 1 OB/TR 10 .
Key to Abbreviations: Imm. = Immobility; N = Normal, OB = On Bottom of the Test

Chamber; SUR = Surfacing; TR = Trailing Extraneous Material

Note: All control and test concentrations were clear during the test, with no precipitate or

surface film.
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TABLE IV

Static Acute Toxicity of CT-529-94 to Daphnia magna

EC,, in mg/L

Compound 24-Hour 48-Hour
CT-529-94* >3.20 0.37¢

(0.30 and 0.45)¢

N = 20 daphnids per concentration

* Bioassay conducted at 20 (+2)°C

® Insufficient immobility for the calculation of an ECs

¢ The EC;, was calculated using the moving average method.
¢ 95% confidence limits

The 48-hour no-observed effect concentration was 0.10 mg/L, the lowest concentration tested,
based on the lack of immobility or abnormal/sublethal effects noted at this concentration.
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RAW DATA APPENDICES
ABC Laboratories Study #41673
Static Acute Toxicity of CT-529-94 to Daphnia magna
NOTE: Some of the records that appear in these raw data appendices have been provided

as photocopies of original records on file at ABC Laboratories. This has been
done by necessity for certain data that are used commonly in several studies at
ABC Laboratories. Such records include organism culture records and hard
blended water chemical screen results.

The following abbreviations may have been used in the raw data:

C — Calculation error R — Recording error

E — Entry error F — Form change

S — Spelling error T — Transcription error e
W — Writeover D — Date error
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PROJECT PERSONNEL

This is a listing of the personnel who participated in various phases of this study. For official
signatures of these individuals, please refer to the following pages.

Marc Sword
Biologist II/Study Director

John Rhodes
Team Leader, Environmental Toxicology

Marvin D. Hoffman
Biologist 1

Jane Bowman
Biologist III



Page 1

ENVIRONMENTAL TOXICOLOGY PERSONNEL

SIGNATURE & INITIAL IDENTIFICATION

“This is an exa .

-

The original documr..n

¢-22-97 |

NAME _~ SIGNATURE _ INITIAL DATE
William J. Adams ///z/ ; 2 Didizrva WY1 Q17 2/5 /4;7
William A. McAllister |} 2" G/ exsit— |Wopr  |o-v-o
Alan D. Forbis . 44Q %%ﬂ Vi 2y~ Py
o R Tz b | o loea
James B. Bussard . e %/1 o e |- 6- a2
Tom Leak '7;{;/ [Ez R A7~ | a-4-a9
Charles E. Jameson // A0 |92-9-i¢ /
Timothy J. Madsen ‘m\d MSLU 7:)% 02 Y ?k/ .
Stephen L. Hicks }% b M St 2.7-9¢/
Scott J. Voney WM STV 2-7-9¢
Paul Cohle Va,WQV Q/A% pc_ 2-4-94
Doug Glednill g o Yy & F-7-14
Hugh Murrel Mol Wyl e
Ryan Warbritton g{ @/\%’ ﬁo 2- 7—7(/
Amy Adams _)4{4'\’)%__/1((1,\% -(/Q '\?%‘C‘\{
Robert Pezold /M / l&/ {94 2-4%54..
Marc C. Sword M A Wlf[ ALS 2/’7’ /?‘/
Tammy Strawn Yy jj*\amm RE 9-7'951
Dorothy C. England () nyé«,// pOC{ Ny
Warren Railton - ’A)WM/ 2“%2‘ W) K 2-—1«{-%/
Jane H. Bowman Byertmer—o Q4 2-4-54

7 7 7

Janelle L. Downing Quadz X ,&Jﬂ'wﬂq 2 I/~ 94

Note: This list includes all personnel of the Environmental Toxicology division and is not
study specific. Primary project personnel will be identified separately for each project.
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ENVIRONMENTAL TOXICOLOGY PERSONNEL
SIGNATURE & INITIAL IDENTIFICATION

/.

NAME e SIGNATURE . INITIAL DATE
Laurie L. Roesel /%zépx& 5(%@_.&9_ / AR | F77 -9
Michelle A. Muckerman 7\/;/(' ALl % vore Y 2/7/5/
R WA N R EY.
John Bucksath f JAZ« ﬂ e M JDR ‘;7/7 /3¢
Kathryn Konering / A\ Dtives KK 2:-9-72¢
Bret Hurshman S,cHQ L.(,ML ,L ’éA/L( 2 -8y
Luke Stuerman 'jmfi ’f‘]zf/’« LmsS ‘;/f /4 ya
Gerald A. Nothdurft el aveAdld n 2 a,) 2- -1 18
Yuan Yang \/ >/ S 2-DAU
Jianping Liu S 0 >~ | 2/%y
Karen March ,L/.,’g(n j W s 1224 2-5-57
David Burgess A }ﬂiﬂ/ @W/{z‘—l— D> 2-%-99
Debbie Jameson AQ/ /4 AWI{"L— ;/4 ‘ 2-7-94
Anita M. Kick (lrireém < tier, [00ak | 2-9 .94
Downa . Hock %&m Sdect O Lomisd
John Ingersoll ( m 1 . 8av
Bdward Harper 0 iy | |25t
D. Abram D. Abepim ’ PA 5.32:4
Christopher J. Pope N y D %’/’ ¢(JF 5/-07/’ %
Marvin D. Hoffman M% . g Mmi mold [6-VsS -9~

“This le en exact ~or: of

Ll Hiad

The original document™

By

e G2t dare _b-22-97

Note: This list includes all personnel of the Environmental Toxicology division and is not
study specific. Primary project personnel will be identified separately for each project.

C'L)

AR Ea) };*—\'-v;_ o N
B LASS DU

L .
U

2

kel
o

321




SIGNATURE & INITIAL IDENTIFICATION
ENGINEERING SURVEYS AND SERVICES

SIGNATURE mnruu,|”DATE |

NAME & TITLE

Chris Segafredo,

Director of Environ-
mental Services

7/')0 : ‘
Linda Adams, &
Laboratory Manager 00\4¢ZL , Ao 634 3002c 93

Rebecca Ann Bergfleld

Chemist ﬂ/wumw /ﬁé" o pec T3

) S\a& =43

Tina M. Tucholski, S Im<£§ﬁz T JoTx et
Chemist
*“This is an exact copy of
mem"
/Cw/ lo-22-2/
By i

Note: This list includes personnel of Engineering Surveys and Services Testing Laboratories
located at 1113 Fay Street in Columbia, Missouri, who provided analyses in support of various
studies performed by the Environmental Toxicology division of ABC Laboratories. This list of
personnel is not study specific. Primary project personnel will be identified separately for each
project.
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ABC LABORATORIES, INC.

DAPHNID ACUTE TOXICITY BIOASSAY - IMMOBILIZATION
P Definitive  OPreliminary  OScreen  OFlow-Through [dStatic
Test Material: (T 599-9Y Protocol No.: _ 240
Study Director: l 2 Qe r([ Study #: Y1677
Test Species: }<I Daphnia magna [ ] (Lot # _74-4 A, ) Waterbath #: #6
Dilution Water: pd'Hard Blended [ ] # Instar/Vessel: /0
Date Initiated: __ G -S-1d  Time: 3:4¢ £l By: Ll s Date Terminated: 6-5-2 7
Immobility and Behavioral Observations
Test O-Hour 24-Hour 48-Hour
Conc.
(g [L ) [lmm.[, Obs. Imm. Obs. fmm. | Obs.
"CQN'”Y‘O\ A o (R LR % [ON - (A o (lON ¢
N L4 7 7
"(.(w“i‘f'ét R C ICw . CLR o (oM el o [oN (R
4 / >
e Al o (N un @) JON - ¢ Lp o [ON | CLR
o ) 7
Qic Rl o [en cip o |ronv- cer O [roN (R
! R / 2 QoJ
N Al ¢ ItV ¢ © ls;ruf')-)‘"z cer o von . Cohe
) . R 7 r, . ita, ”
N F’) ¢ eV, ocer \ spy, )y Cer Sob (LA
“ . ISuR]TR, 6oa, "
§ I SQ A S Lt o LTRISS 3eB: Ccr 2 T an . CLfe
- ' o qsoh]re, 2 ITR, 08
Ci 54531 B¢ ThoLd U cer 708, Cc K
R )y 230R/4R, ToR -
.56 K| T | ow et O I8 | een s Seln
- . . 9 3or/TR IsaR, TR
D.SE B C o N b © 212"‘?” L CLr & 308 c A
- ‘ S SoR/TN,
1.0 | O ON, LR O  |ses/re 1 cen (O — - cLh
B b SuR/Ta an
1.0 R C A VIR AR % 4oB8/7h - (LR (O N
, ‘ zs-.m/,-g'
(& B | & Jrenv cen © 1% s cun | te | = e
] ’ Col/rn, 7 -
Vg Bl o |rowetn © lves, etk 1@ | T ;cem v
: u¢c . #CS s
ID/Date/Time oAt 7)‘ Sep . |G-99¢ 3 50 pua, L0y W0,
Anal. ID
Date/Time
Comments: N = Normal, SUIRa?= Surfacing, C = Clumping, CT = Coated with Extraneous
Material, ERR = Erratic Movement, TR = Trailing Extraneous Material, Q = Quiescent, OB = On
Bottom, P = Precnpltate, CLR = Clear, CLD = Cloudy/Colored Solution, SF = Surface Film
(I"\EJV\()H- 6 12 <?
N - \ML)S T G-K"' <o [V X 7 ar . {B! Kt/ MO
| d below ugtes Sur €een i rh dnp 2 € Teur Solutivn (A8 6 -NAY G-q-3y
Reviewed by: __ 4w KAy : Date: __6-40-9Y
Study Director: A«/z A)équn{ﬂ Date: 0/7{%/ 12087y

FORM AQ106 (3/25/93)

BOLAGE LB 02 023




ABC LABORATORIES, INC.

|| DAPHNID ACUTE TOXICITY BIOASSAY — IMMOBILIZATION
| RDefinitive  OPreliminary OFlow-Through WStatic J
Test Material: (T <29-%Y Protocol No.: _q40S
@
Study #: _4167 %4 3

(Lot # _77-AA, ) Waterbath # L
# Instar/Vessel: Ve

OScreen

Study Director: _[1apC. gwwd?

Test Species: [X] Daphnia magna [ ]
Dilution Water: Hard Blended [ ]

Date Initiated: _(, -x.24 _ Time:_3 48w, By: Al S Date Terminated: _(~~5-%
Immobility and Behavioral Observations
g::; O-Hour 24-Hour 48-Hour
(_Ing [_ ) |lmm.|, Obs. Imm. Obs. Imm. Obs.
Col/Ta
3.2 Al v . cp 0 lyem ’ scotn o 1= Jcer
_ / STR/0B, v
I 3.2 1’5 C [OR /LL.Z ! qyob , . CLx /© G N
|l 56 olo |won,cn e een o | T ;e
o S S TRR | —
5.6 B % /'ON;bLR J Cep (0 ; el
, , 12/68
“ 0.0 K| 0O [ON LR L N SRS /e Togeeen
. - - /rﬂ/," }
100 RI1C |k Yook 7 ARYEN 1o P !
T g 5 )
ID/Date/Time b‘*%"‘ﬂ'{ 3 ;5’(}? F.u, , qus_ W 3,50 P, 2:5;95/ 4220 P‘u\’
Anal. ID
Date/Time —
Comments: N = Normal, SUR = Surfacing, C = Clumping, CT = Coated with Extraneous
Material, ERR = Erratic Movement, TR = Trailing Extraneous Material, Q = Quiescent, OB = On
Bottom, P = Precipitate, CLR = Clear, CLD = Cloudy/Colored Solution, SF = Surface Film
FK‘DE MmoH 6-2299  @E wmes (-7-74
Noter Tvailivu x4 P ) | some s srr bodpn of Clpmbes orqinchh
DiL,/ of side 2f Leakes, wa (9, "‘1’47/
{
Reviewed by: ‘o7 \«Btmlétull’) Date: _0O—20-94
H 24
Study Director: Mo [ Date: @/7/ﬂ/ ooy

FORM AQ106 {3/25/93)
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ABC LABORATORIES, INC.

CHEMICAL/PHYSICAL MEASUREMENTS OF TEST SOURCE WATER

O

WATER SOURCE: __\T Yo Blo rdd )
TEMPERATURE: ___ 2>\ °C
Do: g o mg/L T
pH: =3 )
ALKALINITY:* lele mg/L
HARDNESS:* | 52 mg/L
CONDUCTIVITY: ___3725 umhos/cm
OTHER: -
INSTRUMENTS:
TEMPERATURE A Mercury O Digital
METER TYPE BRAND MODEL MATERIAL CODE
DISSOLVED
OXYGEN &  YSI 54A 1905-730
m)
pH Meter: BECKMAN ®34 163-640
Probe: BECKMAN 39841 0 -
0
CONDUCTIVITY: B8 YSI 33 1905-520

"

Standard Methods (mg/L as CaCO,)

=y

71-‘; 5 g o ralT” cor’y of

0]
o

The Vg Aal 0 LA hatas T

@ EMCS e o5y

* Total alkalinity and hardness measured using a titrimetric method adapted from

date 6-20'-?2

LY

Analysis by: ' Date: to>S T\
U
Reviewed by: ]}wdv Botrman Date: (-/7-%4
v
FORM # AQ-17 (9/15/93)
ob LADS UL; i 0 -,~ ng d’Cle




Continuous Temperature Graph

Test Material:_ (1= S 2~ 9Y¢

Lab Form No: AQS (4/15/91)
ABC Laboratories

ABC Study Number:_ 4/ (- (3

P.O.Box 1097, 7200 East ABC Lane
Columbia, Missouri 65205

Protocol Number:_ 9 %€

<

Data Logger

Material Cont, No.:_ 4 CS-(6 L< |

Waterbath No. 6

JEFINITIVE TEMPERATURE RECORDING

24.0

23.0

220

03:0D PM

0p:C0 PM

210

20.0

19.0

TEMPERATURE (degrees C)

06/

/54

08 f)"«,/Qd

18.0

17.0

Comments:

18 24 30 36 42 48

TIME (hours)

Prepared By: /(uxk/ :@-—r hwzzc"

Reviewed By: ,quk.ﬁa’“""*}-——' /

Date: G’/QC/?V
Date: 6 “R2-5¢

Date:_¢-22-2¢

Approved By: /(’u,m A‘J//M(/
I W




ABC LABORATORIES, INC.

SAMPLE COLLECTION FOR TOC ANALYSIS

Test Material: (T §29-g4 Protocol No.: Q4o S

Study Director: mﬂg( s,‘gd Study #: L//b’l?

Date/ID: Mow— Ml‘“"’* (.;\g,q«.[ .
200 C

For each control or test level sampled, approximately 100"'mL of dilution water

. Po ptnt Cam T ol 3aluT)0 . . ) .
were drawn from mid- volumetric
pipette and cﬂ?ﬁ‘pégked?hee» an amber bottle for a total volume of
approximately 200 mL. second composite sample was colliected in the
same manner to retain as a back-up sample for each control or test level
sampled. The samples were collected at O hour before fisaddition. Samples
were then preparéd for total organic carbon (TOC) analygfs by adding sulfuric
acid until the pH was <2.0. The back-up sample(s) were then placed into a
refrigerator at approximately 3°C for storage and the primary sample(s) were
delivered to Engineering Surveys and Services Testing Laboratory in Columbia,
MO, for TOC analysis.

Test Levels Sampled:

Control
Humic Acid Control
[J Vehicle Blank
O Level 1
] Level 2
O Level 3
O Level 4
O Level 5

Sulfuric Acid -

Lot #: 85 992 |

Supplier: \_’;s}x e

pH meter: Beckman Mode! @ 34 with Beckman Model 39841 pH probe
ABC Material Control #163-640

Refrigerator ABC Material Control #166-12

Notes: (D F o (--19

Prepared by: Moo Mw Date: _6-32-FY

| 1
Reviewed by: M A/I,vmj Date: 4/10/4 4

FORM # AQ139 (8/17/92)

wllAisa b 1573 2028




ENGINEERING SURVEYS AND SERVICES
TESTING LABORATORY
X 24 June 1994

1113 Fay Street * Columbia, Missouri 65201 ¢ (314) 449-2646 Date
802 El Dorado Drive » Jefferson City, Missouri 65101 ¢ (314) 636-3303 4625
Lab No.

ABC Laboratories - 41673 ITE I
Project: o —

Columbia, Missouri ST lL 28 EBa 7 3 7 June 1994
Location: - . 1 Bate Recelved:
Sample No./

A DAY N
Description: 1312 / Study 41673, control B‘l}xgu“rk's-}-%

TEST RESULTS

PARAMETER SAMPLE NUMBER
DETECTION
METHOD 1312 LIMIT
Total Organic Carbon, mg/l 5310 B ND 1.00Q
Total Organic Carbon, mg/l 5310 B ND 1.00
Total Organic Carbon, mg/l 5310 B ND 1.060

Note: Sample secured and delivered to lab by others.

ND = None Detected - -

Method number from Standard Methods for the Examination of Water & Wastewater,
current edition, unless otherwise noted.

1 Sword
CC:




ABC LABORATORIES, INC. ﬂhg_t f

COMPOUND PREPARATIONS: [ Preliminary 14 Definitive

Test Material: (T 5729-94 Protocol No.: _34¢S

Study Director: MMC chpo? Study #.: W6n 3 /

Purity % _M/A  ABC Ref #: ]S 723% (BatchiLot #: _3 ) -

Prep. of Primary Standard/Weighed by: _M Wf{ e Date: &~ 3 )
Nominal Target Weight Q.\eeo g Dil. Vol. 100 mL of _Haed Blenf  °
Actual Gross Weight ¢ 162 g Concentration __1, Q) mg/mL
Tare Weight Q. ceco g

Net Weight 0. 1¢0R g Balance checked with Class S weights:
Adjusted Net Weight / O Mt g + 00060 g = [.odof g
Corrected for Purity LA g (ClassS) - (tare) (final wt)

MStandard/T ransferred by: Date:

Conc. of Alig. Vot—__ Dilution Dilution __|——Fmal
Parent Sol. (mL) MW Concentration

T

Control(s), Description: Ccdrci receioes D00 ml Horcd Blewd! Aol

°Lot # of vehicle used: N/ﬁ— :

Each Conc.: f.2 Replicate 4SO  mL test vessels VP(/ 200 mL test ;5!.
A N

/ )
Prep. of Test Conc./Transferred by: _{V)/) H Time: 2/20pm Date: £~ 3 Y7
Concentration of Aliquot Volume Dilution Final Conc.

Standard (mg/mL) {mL) Vol. (L) (mg/L)

/' C o I g 0 CC,PJ*V\: I

/1 O O: 'O : , 1 o Gl !‘O

L0 a4 1.0 o

[.O c.32 ] 1.0 0,29

/. C 0.8 [.O O.SE

/0 LCO e, [iO

il O ,l go , (] O /l g

Remarks: | Balance: X Sartorius R 300 S: ABC Material # 1905~ 478+
O Other: '

Reviewed by: _ [hur W . pate: ¢/
Study Director: /("‘-’%//M Date: 0/7/@/

FORM # 410 (09/23/92)

SBOLAES: G 1o pz (03




ABC LABORATORIES, INC.

— OBSERVATIONS AND/OR REMARKS FORM.
Test Material: \/QVID 0S Protocol No. l/a*(laoé

|_Study Director: k[é?(i005 Study #: UQ 1005

;z-//—?a/,%r 7én )Dyrg( brand 564@5 Were céwﬁevx
in @ Zmpm%/ manner oo sop /?1 ot
0t et sngy D5 oot wide e ST
Yo (02 Yelors was Sl 4 2 200,/
STQC{UcﬂéQ‘k, w/‘;c[ 15 % f?éaaé&[ Ub/u»'ae osed
fh c;(qun'm sé{(_ 7‘\?5](5, 7% a/ef% %c(wic/ﬁ\/

o e UDLrte 0’((»47[2( were MeasSU( cc{ m\c{ were

as J[ewb\ éeéco .
. 3 su { o'( [ﬂﬁe: ,
Baésr# !)ep*k/ W 10/7% :%réus«f fZ: daphua I
{ é.‘QCM 6. L/QM statie ‘{esfwﬁ _‘f’g;
2 b 3cin 6-3¢m ’
3 b. [ cm ©-Yom
¢ 6.Lem c }3&1 “This Is
5 b.3em b. 3am The ?n 'exact copy of
6 3 6 4(c ginal document
y AR " s o) o
¥ &-3cm (. Jem
q &.3cm C.3cm
/O @4&«1 b. 3cm

Tés,é) 6:3@«@-}0) 63@?05

NOTE: Individual entries mist be datéH and initialed.

Reviewed by:___ Az, o d Date: Z/// [75
Study Director, ate:{j//,/j_}/ A-1(-72
FORM # 55 (11/25/91) (FDI) / v !




ABC LABORATORIES, INC.

OBSERVATIONS AND/OR REMARKS FORM

Test Material:_ Various Protocol No.:_ Various
Study Director:_Various Study #:_Various
8-10-93 Ten Pyrex brand beakers were chosen in an impartial manner from

9\).4_55 the supply of 250 mL beakers used for daphnid static testing. The
depth and diameter of each beaker was measured from the inside
of each of the 10 beakers. Depth was measured using a standard
cm/in ruler and the diameter was measured using calipers.

¥

Beaker # Depth cm Diameter cm
1 8.8 6.3
2 8.8 6.3
3 8.8 6.3
4 8.8 6.2
5 8.7 6.4
6 8.8 6.3
7 8.8 6.3
8 8.8 6.3
9 8.8 6.3
10 8.8 6.2

Mean + SD 8.8 = 0.03 6.3 = 0.06

“This is en exact copy of
The original document”

By Lo (Stf are 2077

_NOTE: _Individual entries must be dated and initialed.

Reviewed by:_Jard Bgtrme. 4 . Date: &-/¢-9%

. M g A
- 4
Study Director:___/ ( C"FV Date: é 20-%¢/

FORM # 55 {11/25/91) (FDI)
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[RANDOM GROUF ASSIGNMENT | FAcE 1 ?
L 1L g
'TEST MATERIAL: CA-S29-%4 lamalytical BioChemistry Labz
STUDY NUMBER : 41673 7200 East ABC Lane !
TEST GROUR : Daphnia placement F.0. Box 1@97 b
DATE : QEe03-19%4 Columbia, MO 652035 i
Group # 1 .
e~ G
n_ . 1D /0N sy Ty
1 4B C. T
= 7B 3T
3 9B |C
4 EE 1.9
5] B o9
= 2R ,9—‘33-‘5—,_'1_32@
7 4R oL e
8 8B S
9 sA e
1@ 1B o :
11 &a "o :
1& 5A ic
z CA  Caoniel
14 CB Cowmtiol
= 5 “©we
16 ga 5.C
17 ZB g3t
18 7A 2.2
19 ZA oS )
= 1A o . ]

@
b“"i’["""‘:‘os Wwefe QW’W‘Q Frem cultuse 4....1‘ P(.;wq Y 2o ;‘,;.\T;\\uicu\_ J.‘a‘j
[« )q,z\\-eCQ \-20, Eack yred rgc_c:u-c.co 10 ,,gaf)(}‘m.‘JS, Fecl viel Lu(,/ 4/;/,;_4‘,*.,.,"7.@%&%)
10wl o F b lation wates Tl di‘/i‘nia/s e e sl vons ferres
To Thel/ vesfactiv tesy cL\_;mzé-rs ,Q/.locda‘vg Hle 4 Lo ve fcu«‘/omwaloLL
s aatide, uecs 6-3-7

{

. -~ .x..9
@Tfu\s.‘cwd /ru«c\:.‘cq it a [‘“y- bore Prf.eﬁ-e, wee (-3 7

@ W (s (~392¢ @JE (S (;—S-’/Lf rVO
-3-9¢
DATA ENTERED BY: _[Mi L,S'l)o DATE : 6 )

REVIEWED BY: AW Q[:,(m paTe: b-30-9Y
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ABC LABORATORIES, INC.

INVERTEBRATE CULTURE RECORD

Hl__—.——-—w

Species:_Daphnia magna

Lot #:

Date Initiated:%’/q7

# Used to Initiate:

Lot # Initiated from:

“v- M

77-4A.

/.

10 or 16

Culture Volume: ~1500 mbL ™ -

Food Lot # _ASi0 Ay, Se D\ San
Temp.* | Changed No. Adult ~Neonates

Date/ID °C Over Fed Live Present Comments
S 1’3‘//,') 2o —_ I — ‘(S
Q_"’/L"f’z fo| 20 — e — _ Obfoc- 227
r23 A | 20 e (s 3
AN N — e — — D
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528 sl | 30 - | | — — e o
599 sc4| A® v v 15 200 .g_-g
5-30 stH| 2O — v - — F‘é §
33 U | 20 e e S 1970%) N
Lt bl 20| — e — | = 2
é’z 'é/ 20 1> — /5 o )
S I A R R - i

Note:

* Temperature measured with a mercury thermometer
Cultures may be fed one or more of the following:
~0.5-1.0 mL of a 5.0 mg/mL suspension of trout chow yeast

~1.0 mt suspension of dried algae (spirulina and/or chlorella)

~1.5-4.0 mL of a 1.0 * 10® cells/mL concentration of live algae (The algas consists of Selenastrum sp.,
Ankistrodesmus sp., Chlamydomonas sp., and/or Chlorella sp., and Nitzchia sp.)

ooy ALk

Date:

/ M/
Reviewed by: /(/V:/Z-/(Af‘

s-u-¥

Date: 6/2¢/Z/

FORM # 396a (4/18/94)
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ABC LABORATORIES, INC.

INVERTEBRATE CULTURE RECORD

Species:_Daphnia magna

Date Initiated:
Lot # Initiated from:

5 -an-9Y

aq-_44

ad- 44,

# Used to Initiate:
Culture Volume: ~ 1500 mL

10 or 15

Food Lot # Q4 4ay Ooa Aay AQS.QQ
Temp.* | Changed ~Neonates
Date/ID °C Over Present Comments
HLQUQM L0 | &7 T 2200
“ 6-5 A | go — v —
lccf) 1o | — |« 70
-2 Ao 20 — | e —
é"5 ,qL) 1o o 1 o )
Rernoved A 140 o
(-1 Ay Lo - “ — 4577 MDH i
§o ﬁu 2O L P Hod OK
0°a 3‘
- pE| 22 - v — e !
b
b2 A7 | 20 v | - Y$D o
LQ-IBJJI,( 20 _ " - ¢
-t JA | 20 v e <20
Gis M 2o [ — |o — o
o | — | — |—

— SRt ‘“Q\J\(_&
(,

EAA(s-1 -5 v

* Temperature measured with 8 mercury thermomaeter

Note: Cultures may be fed one or more of the following:
~0.5-1.0 mL of a 5.0 mg/mL suspension of trout chow yeast
~ 1.0 mbL suspension of dried algae {spirulina and/or chlorella)
~1.5-4.0 mL of 8 1.0 * 10® cells/mL concentration of live algae (Thg slgae consists of Selenastrum sp.,
Ankistrodesmus sp., Chlamydomonss sp., and/or Chlorella sp., and Nitzchia sp.)

Le®

&:

EL

Reviewed by:

Prepared by: _/4{4‘(Ux _/J&KXYU\ -
W

/(Aa/l./

Date: \0-4-9Y
Date: Q/Z?/f/

FORM # 396a (4/18/94}
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! ECse Calrculations

ARC Study No. @ 41673 Analytical Bio-Chemisiry Labs
Compound Name : C[T-52%3-34 72@8 East ABC Lane

Species : Daphnia sagna P.0. Bax 1997

Exposure Period: 24 Hours Columbia, Missouri 63265
Study Director : Marc Sword 86-12-19%4

Page # ¢

———FRESULTS CALCULATED USING THE BINOMIAL METHID—

CONC. NUMBER  NUMBER  PERCENT BINOMIAL

an/L EXPOSED  IMMDBILE IMMOBILE PRCB. (FERCERT)

. 5 ———

12 cd 11 5 41, 1981197C0888%

3.6 e 9 45 41,198119752800%4

3.2 c 1 3 2, 082714205081 754083
1.8 e 9 8 LESS THAN 0,801

1 ] 8 LESS THAN 9,001

.36 ) 2 ) LESS THAN 8.801

.32 8 8 LESS THAN 9.1

.18 0 1 2 2. 902714205001754D-03
.1 ce 2 8 LESS THAN 8,281

AT A CONFIDENCE LEVEL OF 95 PERCENT THE BINOMIAL TEST
SH0WS THAT THE ECse IS ABOVE 3.2 mo/L

THE USEFULLNESS [F ANY ECse CALCULATED FRCM THIS DATA IS
GUESTIGNABLE BECAUSE A CONCENTRATION EFFECT RELATIONSHIP HAS NOT BEEN
DEMGNSTRATED OVER A RERSONRELE RANGE (E.5. (37 70 }63) OF PERCENT IMMOBILE.

AN RFPROXIMATE ECse OF _7.4833130h848584 sg/L IS OBTAINED BY

~ NOMLINEAR INTERPCLATION BETWEEN 5.6 PND 19

—FRESULTS CALUCLATED USING THE MOVING AVERAGE METHOD-—-
95 FERCENT CONFIDENCE LIMITS

SPAN ] ECse, 30/L LOWER UPPER
2 . 2521844963278295 7. 4833135348564 5. 73943259185791 12, 36324214935303
1 19, 2756398023206 7. 48331356 348584 0 +#INFINITY

PREFARED BY: &/(\‘/L« ,Av_,/z%eﬁ DATE: é/;/fJ

REVIEWED BY: /}cx\ Q/Zuﬂm pte: _—2C-9Y
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1
ECsa Calculations i
B
ABC Study No. : 41673 finalytical Bio-Cheasistry Labs !
Cospound Name : LT-3¢3-94 / 7200 East ABC Lane l
Species : Daphnia magna P.0. Box 1097
Exposure Period: 24 Hours o Colusbia, Missourt 652@3
Study Director : Marc Sword — 86-13-1994 Page % 2
——RESULTS CALCLAATED USING THE PROBIT MWETHOD—
~—~—RESULTS CALCLLATED USING THE PROBIT METHOD—
ITER 6 H CHI-SQUARE PROBABILITY
7 3. 024796381198769 11, 493280845 18432 89, 43296592329024 (G}
BECAISE THE PROBABILITY IS LESS THAN .85, RESULTS
CALCULATED USING THE PROBIT METHOD PROBABLY SHOLLD
NOT BE USED.
SLOPE =  1,821209900524677
95 PERCENT CONFIDENCE LIMITS =-1,346301988563683 AND 4,988921781619043
Elma = _10,4284797744751 wpg/L
95 FERCENT CONFIDENCE LIMITS = @ AND +INFINITY
Method Reported: DX Binosial [ 1 Moving Average [ 1 Probit
Nota: Method selscied is that which gives the narrowest confidence lisits for ECsa.
b eoid
PREFARED BY: __[Clute A wre: Lo/ 32
REVIEWED BY: /\bvx ’Q/t\,iw wTE: _(0—-3¢-94
U
‘\:""1—:" \ oy -
SITR IR B VO 3003

(e ]



ECse Calculations i
fBC Study Ne. @ 41673 finaiytical Bio—Chewistry Labs
Cospounc Name : CT-523-94 7200 East ABC Lane /
Species + Daphnia sagna P.0. Box 1097
Exposure Period: 48 Hours Columbia, Missouri 63235 -
Study Director : Marc Sword %6-13-1594 Fage # 1]
J

——RESULTS CALCULATED USING THE BINOMIAL METHOD——

CONC. NUMEER  NUMBER  PERCENT BINOMIAL

zg/L EXPOSED  IMMOBILE IMMOBILE FROB. (FERCENT)

19 L 2 100 LESS THAN 8,801
5.0 [ cd 108 LESS THAN 9. 801
3 P £ 169 LESS THAN 9.9
1.8 8 9 10@ LESS THAN @. 001

1 22 20 109 LESS THAN @.@e1
.36 e 1 33 41.190119750880%4
.3 9 4 ] .3908960178526391
.18 ) 8 4y 23, 1722135618361
A 2 @ @ LESS ThAN 9. 33!

THE BINOMIGL TEST SHOWS THRT .1 AND ! CAN Be UGeD AS
STATISTICRLLY SOUND CONSERVATIVE 95 PERCENT COMFIDENCE LIMITS BECRUSE
THE ACTURL CONFIDENCE LEVEL ASSCCIATED WITH THIS LIMIT IS )95 PERCENT

AN PPFROXIMATE Else OF _.5131165298816528 w3/ IS OBTRINED BY
NGNLINERR INTERFOLATION BETWEEN .32 AND .36

~--FESULTE CALUCLATED USING THE WOVING AVERPGE METHOD-——-
95 FERCENT CONFIDENCE LIMITS

SPaN & Elaa, 237l LOWER LFFER
3 T 16STSZILTARIB00-E L 3RTIE23TITH19ER2 . 2933587851524353 . b40R 172356652578
4 . 1752605411583760-02 . 303E504368247986 . 3113115429878235 L4451 248535133485
: . 1685152378504331 L ${5EA37 10683466 L IL3ER73E5RTIRT1T  IATEGBSETAS TN
2 . 09753838077 34643 . 4915159775463992 L 409115268330157 .5734658241271973
H L 734E519353847143 .5191168155948767 , 400R35244404B743 2. 2170128880356 7
ﬂ / - /
DREFERED BY: [L o o (T LT wre: &/ 9/ g
\Tr 14 4 '
REGIEWED BY: \‘j\m '\,’Zu 2 DATE: (6-30-9Y
AN S S T PR B -
it Lii:‘_- : {_} L‘. I O D pg E l) 3

D



tCse Calculations
ABC Study No. @ 41673 Analytical Bio-Chesistry Labs /
Compound Name : CT-329-34 728@ East RBC Lane '
Species ¢+ Daphnia magna P.0. Box 1097
Exposure Perind: 48 Hours Columbia, Missouri 65285
Study Director : Marc Sword 86-13-19% Page $ 2
——RESULTS CALCULATED USING THE PROBIT METHOD——
~—RESULTS CALCULATED USING THE PROBIT METRGD—
ITER B H CHI-SGUARE PROBABILITY
3 . 2927760491277674 2.56927911088367% 17. 9849337758376 1.2037407886432810-082

BECAUSE THE PROBABILITY IS LESS THAN @.85, RESILTS

CALCULATED USING THE PRCBIT METHOD PROBABLY SHOULD

NOT BE USED.

SLOPE =  3.120622243099844

95 PERCENT CONFIDENCE LIMITS = 1,432091385341803 AND 4. B@9152900676285

ECse = _.377R24b641159058 an/L
95 PERCENT CONFIDENCE LIMITS = ,2263533953985180 AND .6@88%52@837956238

Method Reported: [ 1 Binomial PKI Maving Average [ 1 Probit

Note: Method sesiacted is that which gives the narrowest confidence lisits for ECse.

prepeeD BY:_fs, Aﬂ/ﬂ’ﬁfﬂ DATE: (e'[//?f/ 7

7
REVIEWED BY: &T)V\Mﬂ‘w patE: (o —30—FY
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DOSE-RESPONSE CALCULATIONS
Test Material:__ CT-52% ~9Y

ABC Study Number:__4/(73
Protocol Number:__ 425~
Study Director: Kere gwa//

Dataat__ 48 Hours of Exposure.

The following calculations provide a least squares estimate
of the slope of the dose response line.
Y=mX+D
where: Y = Percent Mortality in Probits
b = Y-intercept
X = Log Concentration
m = Slope of Dose Response Line
Actual Log Percent Calc.
Conc. Conc. Mort. Probits Probits

1 0.000 100.0 7.33 6.75
0.56 -0.252 55.0 5.13 5.77
0.32 -0.495 20.0 4.16 4.82
0.18 -0.745 40.0 4.75 3.85

0.1 -1.000 0.0 2.67 2.85

“w

Regression Output:

Constant 6.74881

Std Err of Y Est . 0.82248

R Squared 0.82288

No. of Observations - 5

Degrees of Freedom , 3

X Coefficient(s) 3.89504

Std Err of Coef. 1.04329 .
Y = 3.895 X +( 6.749 )

Dose Response Slope = 3.90

Correlation Coefficient (r) = 0.91

*NOTE™*: These results are only intended to illustrate the
dose-response line and determine the slope for this acute
toxicity data. Probits for 0 and 100% mortality were set at
2.67 and 7.33, respectively. All other probits were obtained
from: Finney, D. J. 1964. Statistical Methods in Biological
Assay, 2nd Edition. Griffin, London.

Data Entered By: /4«44\, A’lﬂ,{ﬂg/ Date: 4-20-75

Reviewed By:. A,..\,BW Date: 62 2-7¢
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Lab Form No. 352

COMPOUND RECEIPT

ANALYTICAL BIO-CHEMISTRY LABORATORIES, INC.
P.O. Box 1097 * Columbia, MO 85205
Shipping Address: 7200 East ABC Lane, Columbia, MO 85202

(314) 4748579 » Answer Back (ABCLAB UD)
) 9 Ad J‘-@) FAX (314) 443-9033
Compound aT 502)5( - 24

ABC SUPPLIED INFORMATION

Date R;c;iQeE‘: 07//07—// 2%  LoggedinBy: KME I:esfc;t 75-7.238
Storage: ?Dcm'—/-—ém,ﬂ : Total Weight: 43é. 2 3
Physical Description: a/0uo’7/ ,4 ?u:-J
Remarks: .

SUPPLIER PROVIDED INFORMATION
Firm: Q\l/—\lec .
Address: _22/5 Miller ?oa 2 _
City/State/Zip "4 alamazee MI 4900/ Phone: & /4,/3 ¥9-6677
Batch/Lot No. __3 | CAS # _AY/E Purity: &2/
:n:;mt Declared: XSO MI Expiration Date: /95

Storage Instructions ,(),/6.—

Other

@ COmIOauna\ m;g/aj)@—/;) b7/ C;ﬁté(;. Shoold be. CT S29-9¢ a.; Pé'r
'P&‘H~/ VQPrwn on G2 9‘/
o

_ The aroma et o0y of

/ét"“/ documem"
BY\M_ date ¢ 207y
\
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ABC LABORATORIES, INC,

DAPHNID ACUTE TOXICITY BIOASSAY — IMMOBILIZATION
OlDefinitive  KPreliminary [OScreen  OFlow-Through fdStatic

Test Material: ___(7-527.27 Protocol No.: 7725~
Study Director: /44/& 5"’”/ Study #: Z/ Y |
Test Species: [X] Daphnia magna [ ] - (Lotg#—i‘/ ~U__)Waterbath #: _ & |
Dilution Water: [)dHardBlended (] ____ === — - # Instar/Vessel: __ S~
Date Initiated: _5-/7-2Y Time:_4.35"pm, By: Ae S Date Terminated: S‘—)ﬁ_.—‘_?'/
Immobility and Behavioral Observations
i J::t' O-Hour 24-Hour 48-Hour
(_#en 2(. ) |Imm.| s Obs. Imm. Obs. Imm. Obs.
Contyro/ O | sN, cLR O |sM, whn 0 |5M. (LR
Q3T o]l © | SN, R o) SN, CLR O | 5V, (LR
'l@__,j,(o’ po32 | O SM,cLh o S-NJ:C.L(L O S,J CLR
oo |0 | smp,ceh o | swv, Lk O |5N cLRrR
032 | O |snv R © 5“: ary | %g% 'YTPL @
o |9 [sw,cn |o [0 0" [0 |32 o
3,72 O |»oe/x 2V el | s ?;o'a? ,Q(L« q ;33 VTR O

T
AN

'D/Date/Time | jice,  §-17-44 42| hes  5-15-94 2395 | o sfgfay \pi ar—
X /4

Anal. ID
Date/Time — - E—

Comments: N = Normal, SUR = Surfacing, C = Clumping, CT = Coated with Extraneous
Material, ERR = Erratic Movement, TR = Trailing Extraneous Material, Q = Quiescent, OB = On

Bottom, P = Pretipitate, CLR = Clear, CLD = Cloudy/Colored Solution, SF = Surface Film
Pewmes S5-/7-7

D o Sol tion ob5./ pmcs s-Ce-?Y

Reviewed by: i Bpopna, Date: 5,;(2 e d

v
Study Director: /V/"%f Aéﬁém/ Date: _5-2¢-74

FORM AQ106 (3/25/93)




ABC LABORATORIES, INC.

COMPOUND PR_EPARATIONS: & Preliminary OO Definitive
Test Material: _C7= 527-7 4 Protocol No.: %S

Study Director: M/c/ Sww/ Study #.: 726773

Purity % A4  ABC Ref #: 75-7235" /Lot # 3/
Prep. of Primary Standard/Weighed by: Sere Swo// Date: Z/?é? 7

Nominal Target Weight ©.022-2 g Dil, Vol. _s/2co__mL of _bD.CL. .
Actual Gross Weight ©.03220 g Concentration __ .32 mg/mL
Tare Weight Ooeco g
Net Weight 0.2 320 g Balance checked with Class S weights:
Adjusted Net Weiglit OCwoloog + .00 g = _0.0200 g
Corrected for Purity g (Class S) (tare) (final wt)
Prep. of Working Standard/Transferred by: /«vr/Sw/ Date: _ S/ ?"/
Conc. of Aliq. Vol. Dilution Dilution Final
Parent Sol. (mL) Vol. {mL) Vehicle® Concentration
O.32 ma/nl 3025 /OO0 Haod Bld /4, © /0 ma
.32 w’;/mé /o /OO /4///3,6«,//;0 2.2 ﬂ_;;/é—
Prep. of Test Conc./Transferred by: A (S Time: ¥'22pu«, Date: S -/7-5Y
Concentration of Aliquot Volume Dilution Final Conc.
Standard (mg/mt) ¢ @ () (LD Vol. (L) (mg/L)
/1O o, 2.0 0. 20 =
= oo LY "] 0 200 o3 2
/O 00 20 0. 200 0,/0
1.0 © o riirfptt 0.0007 0200 0,032
= Qg»pe—&-—e o, 0020 ®.ec ©o,e/e
N A et O.2&0 ConTse)
3.2 ©, 200 O.zocc 3,2~
Remarks: | Balance: & Sartorius R 300 S: ABC Material # /fos-475 * . .
O Other:

Each Conc.: __/ _ Replicate 250 ml test vessels w/__ 2= mL test vol.
Control(s), Description: _tsd Headed D:lsiion toutes Contre/ Thod

°Lot # of vehicle used: # A4

(RE mes 5°17-9Y D& wis s-24- 7y

B E e, 51795

| _ D StocK gipled ¢ S1prK siplegd @ 100w Xpam Pufmde, Boute /‘(002 ABL fails onTs H [ 99 S B3 5”1—63-7‘/

Reviewed by: /Qﬂ%-'» L . Date: S5 -L2L -5

Study Dlrector. A; Date: _$-26-75

FORM ¥ 410 (09/23/92)
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ABC LABORATORIES, INC.

|| DAPHNID ACUTE TOXICITY BIOASSAY - IMMOBILIZATION

“ ODefinitive  (3Preliminary  OScreen UJFlow-Through &Static

Test Material: _C7- 529-7¢% Protocol No.: __ 7905
Study Director: have S'—w rﬂ Study #: _ /767>
| Test Species: K] Daphnia magna [ ] (Lot # 7"‘! ) Waterbath #: _¢
Dilution Water: Hard Blended [ ] # Instar/Vessel: _ <~ _
Date Initiated: _S=/%-25 _ Time:¥:iSpw, By: _ A CS Date Terminated: 3-20-9Y
Immobility and Behavioral Observations
Test O-Hour 24-Hour 48-Hour
Conc. .
(g /L ) |lmm.|*? Obs. Imm. Obs. Imm. Obs.

(owuvro/ O SN CLR 0 Fv CIA 5U,CIR_

SN cub 5,06.CLD

O
(O o P LD 0 S;OB;CLD 5 — @4{%_
32 o) O v |- _Qd

r

T

ID/Date/Time bes s-18-94 424, | pit S-1994  [i:27a | D S20-9Y 3 3EpN

Anal. ID -_— _
Date/Time

Comments: N = Normal, SUR = Surfacing, C = Clumping, CT = Coated with Extraneous

Bottom, P = Precipitate, CLR = Clear, CLD =/Colored Solution, SF = Surface Film
D sl 'S e S 1¥-9Y

Material, ERR = Erratic Movement, TR = Trailinl iitraneous Material, Q@ = Quiescent, OB = On |

m(QLW\QLLﬁ‘MJ@(‘/ 4'.?(/-?‘/ /:‘Z‘éé S-—?g/-?.y

l

Reviewed by: ‘/Jm\-k 3 redma Date: _ 5-2¢ -9y

Study Director: MM Date: 5277

FORM AQ106 (3/25/93)




ABC LABORATORIES, INC.

COMPOUND PREPARATIONS: KT Preliminary O Definitive
Test Material: _CT-527-72¢ Protocol No.: _77¢5”
/ ,
Study Director: ﬂu /e S A Study #.: /67>
Purity % _M4 ___ ABC Ref #: _T5-723% _ BatchiLot #: _S/
Prep. of Primary Standard/Weighed by: : Date:/
Nominal Target Weight g Dil. Vol. mief—___ .
Actual Gross Weight g Conce ion mg/mL

Tare Weight

Net Weight g Balance checked with Class S weights:

Adjusted N g + g = g
d for Purity g (Class S) (tare) (final wt)
Prep. of Working Standard/Transferred by: M S Date: _5- 15-2Y
Conc. of@ Aliq. Vol. Dilution Dilution Final
{ Parent Sol. {mL) Vol. (mL) Vehicle* Concentration
" 0,32 no,,//u(/ @ZZ' sS© S //u/lﬁ/amé/ﬂﬂ-o 2= "‘j/L‘
Prep. of Test Conc./Transferred by: _MCS - Time: 4:/9p., Date: S-/5-2¢
Concentration of ; Aliquot Volume Dilution Final Conc.
Standard (mg/pal)/ & () £, Vol. (L) {mg/L)
it 2 2 O 20 O 200 32 ~a/c
li 22 0, 062S 0,200 (0 o/l
ll MA @ W,Uﬁ' o200 ConTre /
i '
Remarks: | Balance: [J Sartorius R 300 S: ABC Material # s
O Other:
Each Conc.: | _ Replicate _25° mL test vessels w/ 222  ml test vol.
Control(s), Description: _ D/ lc r o watec

"Lot # of vehicle used:
_a) Pavrent soltion Pfcﬂtfcj on £-)7-2¢, Jee Comp'oncl/l‘cﬂf/e'f,'an 9
Lorvr 470 dered s-17-94 e 6 1§92

S 1%-2Y @ € ms 8-/
Reviewed by: &wa\ 3o <

Study Director: MW

FORM # 410 (09/23/92)

F wiulg

Date: J-<L¢-5y

526 -7

Date:
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ABC LABORATORIES, INC.

OBSERVATIONS AND/OR REMARKS FORM

_

Test Material: (. T-52%-%9% /___ Protocol No._ 705

Study Director: fan e ggera) v Study #:_41673

Date: ¢ “20-7% |nitials:_#.¢S

The following (Q pages are not used as definitive test data. These data may
be used as preliminary test data where appropriate. They are from an attempt
of the definitive test that was not used for the following reason:

4
Cow‘\‘f‘bl Mo "\"k]:ra/

NOTE: Individual entries must be dated and initialed.

Reviewed by: MBM'— Date:_6-22-%¢

Study Director: AM./W Date: 4—2&?%

FORM # 55 (11/25/91) (FDI)
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ABC LABORATORIES, INC.

t DAPHNID ACUTE TOXICITY BIOASSAY - IMMOBILIZATION

F X Definitive OPreliminary  JScreen UFlow-Through K Static

Test Material: _ CY 599. g4 Protocol No.: _ 9405
[Study Director: Maec Swerd Study #: _U1673 |
ITest Species: B4 Daphnia magna [ ] (Lot # T Ad ) waterbath #: *4
L] Dilution Water: P9 Hard Blended [ ] # Instar/Vessel: _{ )
Date Initiated: 5- 2i4 -4 Time:_2135pk By: Z’)D}‘/’ Date Terminated: sL2¢/1 o/
Immobility and Behavioral Observations
CTeS; O-Hour 24-Hour 48-Hour
onc.
(™ /i ) [tmm.]*  Obs. Imm. Obs. Imm. Obs.
Condro[ Al O 10y, Cle O |ow . (i (© - sl
T ~
Couteol 8] O [0y, cle | O |48 wle o | /o8 cone
00 Al O jlw, tir O lllvu, ¢)e |o NS cen
010 8| O 10v ciy @, (7Y ' Ur o loN 5 ¢\ R
| 00€ 4] 0 [10v.0c o B e ol mnin
L 0, \% B O ’O LN C‘( O | 100 , Cir O COB YN cLR
} - . - 7N j o8
0324 O |jo v, Clr O gT‘\.GO, CJr =2 S cen
L] Al' - \ 7
0.32B| O [Cw Clr O _lsve.0n . /- o Yo% L LR
2ch-~qp 3TR, 08
056 4 O 0w, Cle 0 %Tn.oe L | © Bo'Ses icon
T, ¥, dqo8 2TR,0
QS6BL O | Ow e | O [F74%% ¢~ | o |2mee LR
’ 260, TR -3 410,080
LO A O | low, (lr 0 LRZ408 J(Jr | > loa” | un
) - 3TR 00 . 3TR,008
| LO Bl O IOy, (r O |an-53a , ¢ = Ises ; cen
TR 05 .
T_ L€ A] O iON1 Cir o W, 6oR iR lo — LR
A3 S;R,Oﬂ ] .J > ..
L¥ Bl O Oy (e | © 5on IR | 8 |zen; LR
2 — ¥ . Ty
ID/Date/Time Mb¥ g,g_q-q'-‘ q.gofsl“mobl 535 2ASAN| Ac s 300 g, %
Anal. ID
Date/Time N/# M //+ M/
Comments: N = Normal, SUR = Surfacing, C = Clumping, CT = Coated with Extraneous
Material, ERR = Erratic Movement, TR = Trailing Extraneous Material, Q = Quiescent, OB = On
Bottom, P = Preci itate, CLR = Clear, CLD = Cloudy/Colored Solution, SF = Surface Fil{n,?
Lighd E—U'Leméi'[: Medsyremen + = Eng I%, & Laix 577,49 i‘a.'r}_cﬁ,v les
[ Wes b 559006y 579 Lot epndos
(D& ey 5@0/7‘/ ﬁ)f%c%.;@ atle cnn clowd scs 5720039 D wmes ¢-20-5y
Reviewed by: \)zﬂ\ s Date: _ 6b-20-9y
Study Director: W Date: _¢ ‘20‘7%

o~

FORM AQ106 (3/25/93) Note: This data was not uscd as definitiva

test data.  Ints =M'( 25_‘ Date; 6'_2"‘1‘/
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ABC LABORATORIES, INC. . .
DAPHNID ACUTE TOXICITY BIOASSAY - IMMOBILIZATION |

Test Material: T 599 -9Y Protocol No.: _ Q4 S
Study Director: _Mare. S iverd Study #: _L|[677 3
Test Species: & Daphnia magna [ ) (Lot # TY AA ) Waterbath #: ’é

Dilution Water: [ Hard Blended [1 __ # Instar/Vessael:
Date Initiated: _5 -1 '_-{ﬁft Time: 2\ 350 o, By: MNJ/7 Date Terminated: 5™-22-7.

Immobility and Behavioral Observations

C',;Je:;. O-Hour 24-Hour 48-Hour
(‘5534’ ) [Imm.| ¥  Obs. Imm. Obs. Imm. | Obs.
33410 By -cle | O T8 (R [0 |- .
2280 ow U |0 B  cirlw |- . .,
S5.6 Al © O Clr 9 g_;ﬁ;;co LR T e, n
©e% 8| 0 ljw  ¢r | 6 |58 iR je | = o oa

‘ 10294 | & 10~". (le O jorgt'ica-?—écelct‘{ re e

lLr 08 1O 1w, de [0 V5" o] - e

L

g

D/Date/Time IMDit & 2444 Q:8spe| oz $95-99 2:34pr] s 3200 p 7,
Anal. ID

Date/Time ,4//4. U//_), K

Comments: N = Normal, SUR = Surfacing, C = Clumping, CT =

Material, ERR = Erratic Movement, TR = Trailing Extraneous Mate

rial, @ = Quiescent, OB = On
Bottom, P = Precipjtate, CLR = Clear, CLD = Cloudy/Colored Solution, SF = Surface Film
£ mes s/29 5}

Note: This data was oot Uscd a5 delmitive —
1 ) . test data. Int. (Ll S Date: G-to=7Y
Reviewed by: 5 s (ol Mon ' Date: __(s=40-9Y
\,
Study Director: Ié\iﬂr\/ M Date: (-20-%2¢

FORM AQ106 (3/25/93)
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ABC LABORATORIES, INC,
COMPOUND PREPARATIONS:
Test Material: (T 529-94

O Preliminary X Definitive _1

Protocol No.: 9405

/ .
Study Director: ﬁfmc chrd Study #.: _Yi673

Purity % _N/¥ _ ABC Ref #:Ili 243% _ (Batch¥lot #: _ 3| |

Prep. of Primary Standard/Weighed by: ﬂhﬂui N Hoﬁmav Date: S-24-9¢
Nominal Target Weight 0.\ 5c0 g Dil. Vol. JOO  mL of Nagd blew of .

Actual Gross Weight C.10c9 g Concentration .0 mg/mL

Tare Weight C.€000 g
Net Weight . O\l oco g Balance checked with Class S weights:
Adjusted Net Weight 0600 g + 66000 g = Slod| g
Corrected for Purity (Class S) (tare) (final wt)
Concentration of Aliquot Volume Dilution Final Conc.
| Standard (mg/mL) (mL) Vol. (L) {mg/L)
i Mg [ mi O 1.0 Control
' Q0 O.lC .0 'wNTe)
1.0 0.4 0 0, 1€
1.0 0,32 1.0 D.32
1.0 0,5¢ (.0 Q.56
1.V (.0 1.0 L0
0 1.4 1.0 {8
D 32 1.0 3.2
1,0 g5 1.0 5.6
1.0 19.9Q 9 10.0
f
|
ﬁ[

Prep. of Test Cenc. [ Tranke reed by /’Y)ARW'; Hothm ani T.v‘me P 905 pM Dalde ! s gq;j

Balance: X Sartorius R 300 S: ABC Material # |905 ~ I

O Other:
rEach Cone.: {)_, Replicate 25C  mL test vessels w/__ QOO  mL test vol,
Control(s), Description: g:»_.]’ggt Rlonded (Jed

e rer
Lot # of vehicle used: M' A

Remarks:

I

¢ = NotesThis-data was nat used as definitive

test-data Int: ¢S Date: {-to-77

Ll

i
Reviewed by: /Z‘WW /CW}/

Study Director: /zufk/ W

FORM # 410 (09/23/92)

Date: _5/2 ‘//45/

Date: 4/7/77/
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RANDOM GROUP ASSIGNMENT PAGE 1 f
TEST MATERIAL: CT-529-94 Analytical BioChesistry Labs
STUDY NUMBER : 41673 7208 East RBC Lane
TEST GROUF ¢ DAPHNID FLACEMENT P.0. Box 1287
DATE t 03-24-19%% Columbia, MO 65295
Group # 1
o 9
1 68 .
g B
3 < 32 A-@
4 40
3 A
6 38
7 1A
8 98
5 1B
Note: Th;
19 28 : 14is data v
0 A test data, Int. b:f‘{lmt us;j as definijtive
1 3 T ety ;
12 7R
14 78
13 9A @ YL\{&. lavels RS im &LQW.’-}(KQ-IB/
ie 4B Swoivebe d, wg s .-
7 a2 A@) “/24]ty
18 8a
19 SR
e, 8 (D€ wme> s/yley

(1o W’=f"‘(b“3
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o+ Keo C = Cowiraly |= .10, 2= 0OlE , 3= ©.32 9= o.5¢, s=lo
L= |,g/ 7 = 3,2) ¥=2S. ¢, d 9=

DATA ENTERED BY: /\uﬂ«/ _IATE: SA ‘{/ 44
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J
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ABC LABORATORIES, INC.

SAMPLE COLLECTION FOR TOC ANALYSIS

Test Material: _C 1 52 Q“ ?c/ Protocol No.: F0OS

Study Director: /%RC Swerd Study #: __ /673

Date/ID: T‘(\Dfl g_gL\—Q"l ©
22200

For each control or test levgl{sqr@plgg(, a.g)hp@g}imately 100 mL of dilution water
were drawn from i with a volumetric
pipette and Gomggé‘-rﬁae@into an amber bottle for a total volume of
approximately 200 mL. A second . sample was collected in the
Same manner to retain as a back-up sample for eac%éh?p}rol or test level
sampled. The sagmles were collected at O hour before frsh-addition. Samples
were then prepared for total organic carbon (TOC) analysis by adding sulfuric
acid until the pH was <2.0. The back-up sample(s) were then placed into a
refrigerator at approximately 3°C for storage and the primary sample(s) were
delivered to Engineering Surveys and Services Testing Laboratory in Columbia,
MO, for TOC analysis.

Test Levels Sampled:

A Control

O Humic Acid Control
{J Vehicle Blank

[ Level 1

O Level 2

O Level 3

O Level 4

U Level 5

Sulfuric Acid -
Lot #: 65 -7~ /

Supplier: Freher ' N

pH meter: Beckman Model ¢ 34 with Beckman Model 39841 pH probe
ABC Material Control #163-640

Refrigerator ABC Material Control #166-12

Note: This data was not used as definitive

Notes: @‘F S 5/2'7'/4 test data. Imt: AS Date: {,-10-5¥
® Tl rmathov Ad&wQ £-20-94 mpi

Prepared by: @C&v‘\ Hﬂ«/vl\m» Date: S — QU -9 L,/

Reviewed by: don [j,tm/ﬂw Date: _(0 =209/

FORM # AQ139 {9/17/92)J
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CYTECL

(}d&ddi 7
CYTEC INDUSTRIES INC.
Five Garret Mountain Plaza
LA R
@ ARC (ABORKTORIES
APR 26 1994

April 18, 1994

Analytical Bio-Chemistry Laboratories, Inc.
Interstate 70 East

7200 East ABCrLane

P.O. Box 1097

Columbia, MO 65205

29

Attention: Dave Burgess, Client Services Representative

Reference: CT-529-94 Aquatic Toxicity Studies

Dear Dave:

You will receive, under separate cover, a material

identified as CT-529-94. Please submit this material to the i

following tests at the following costs:

Test . Protocol
Acute Toxicty to Rainbow Trout 7601
Acute Toxicity to Daphnia Maana -7806
Acute Toxicity to Green Algae OECD-201

Sruby #
Cost

CE—— > 1672
L EIAE
e— > <1

RANGE FINDING SHOULD BEGIN WITH 0.1, 1, 10 and 100 MG/L. .

pe005¢k



Analytical Bio-Chemistry Laboratories, Inc.
Page 2
April 18, 1994

/'
These studies shall be governed by our master study contract

dated January 21, 1985, which is”fncggporated herein by
reference, and the Protocols on file, which are identified

above.

The test mate;}al, CT-529-94 is an opague liquid with an
oily odor. This material is soluble in water but limited by
viscosity. The following special handling conditions apply
to this material: CAUSES EYE AND SKIN IRRITATION - Store at
room temperature away from light and heat source. Avoid
contact with iron, copper or aluminum equipment.

THE TOXICOLOGICAL PROPERTIES OF CT-529~94 HAVE NOT BEEN
FULLY INVESTIGATED, SAFE HANDLING PROCEDURES SHOULD BE

EMPLOYED. S8EE ATTACHED MATERIAL SAFETY DATA SHEET FOR

ADDITIONAL INFORMATION.

Please have all draft and final.reports, invoices, and test

- material information sent to my attention. The Cytec
Representative to whom all technical questions regarding
this project should be addressed is P. A. Vernon. My ofEiCe“
number is (201) 357-3375. Please inform me of your receipt

of this material.

t
he)
b
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(8 ]
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Analytical Bio-Chemistry Laboratories, Inc.
Page 3
April 18, 1994

If you agree with the above, kindly sign and return to me a
copy of this letter being submitted to you in duplicate.
Our agreement in this matter will commence as of your date
of acceptance.
4 Sincerely,

CYTEC INDUSTRIES

By: ; LNV

Name: Patricia Ann Vernon

Title: Associate Toxicologist

ACCEPTED: jPRlc, Z8 , 1994

ANALYTIQAL BIQ-CHEMISTRY LABORATORIES, INC.
By:

Name: DAVID BokZT=S
Title: cuENT RXKVE ACPRESSNTATIVE

pavABC

SBOLADR QU (5%




CALL MEMO

NAME:  Patricia Ann Vernon

FIRM: Cytec Industries Inc.

STREET: 5 Garret Mountain Plaza

CITY: West Paterson STATE: NJ ZIP: 07424
PHONE: 201-357-3375 FAX: 201-357-3057

ABC CONTACT: Stephen L. Hicks
DATE: May 31, 1994

CIRCULATE TO: Study Personnel

TYPE OF WORK: x DAP DAPFT DAPCHR __DAPREN _x FISH
X ALG OTHER

COMPOUND: CT-529-94

NOTES:

I called Patty to confirm that test material received as CT-524-94, on April 21, 1994, should:
have been labeled CT-529-94. Patty did confirm that the correct name was CT.529-94.

“This Is an exact copy of T
The original document”

By %/ /@ datc _5-3,-5¢

SBCLABS 0 U | 73 P 0057




ABC LABORATORIES, INC.

, DEFINITIVE CONCENTRATION NOTIFICATION

Test Material: ___ C T- 529-9¢

Protocol No.: 7% 5

- ———

Study Director: /{/la/(_ QW(J) Study #: _¥/673

Firm: \C}“L I»\Jocs'i‘/‘:'t.&

Phone:_( 20) ) 3¢ - 2375

Sponsor’s Study Representative: pm-r:u@ A Vervom

ther:

Person Notified: Sarr;e (X )0

Date of Notification: _S-23-7 ¢

Notified by:__ Ay .. S.onrd

L Notification of preliminary testin
1 agreed upon:

g results with the following definitive test levels

Vehicle: N4
Test Material ABC # Test Species Test Conc. (mg/l)
Cr 521-9¢ 41Ty

Dk;k—\;‘\"“‘kshk Cab\Tl-] O"O 0.\8.0'3l
K g ) Y J /

0,56, lo, ).8,3.2,5.¢,
o IDM}/L

Reviewed by: ﬁb’]’\ Q}Lcﬁé Date: S=)4Y-94

Study Director:; \') /‘W A‘wmzﬂ Date: 5~ 2 7’7}/

FORM # 186a (5/28/92) (FDII)

SBCLASS 0L [ b7 (058




7200 E. ABC Lane, Columbia, MO 65202

Tel: 314/474:8579  Fax: 314/443-9033 3 ) °
Working for You
PROTOCOL ALTERATION NOTIFICATION
PP M “ J ; i {) ‘._'-.-J
STUDY TITLE: "Static Acute-Texicity 8f C12529-94 to Daphnia magna"
PROTOCOL NO.: 9405 £ 5% “ALTERATION NO.: |
LABORATORY: ABC Laboratories, Inc. LAB STUDY NO.: 41673
SPONSOR: Cytec Industries EFFECTIVE DATE: June 23, 1994

«

DEVIATION: ’

1. Protocol Section: Test Procedure - Chemical and Physical

Section 5.5.1 of the protocol states that water quality parameters (pH, dissolved oxygen,
and temperature) will be measured at 0, 24, and 48 hours in all test chambers. Water
quality parameters were not measured at 24 hours.

Reason:

OECD guideline 202 does not require 24 hour measurements, therefore, the sponsor,
requested that the measurements not be made.

Effect on Study: Deletes 24 hour water quality measurements from the study design.

/
STUDY DIRECTOR’S  "{ M@ A / /
SIGNATURE: WA _ DATE: G[23/¢¢

SPONSOR REPRESENTATIVE’ [“ /
SIGNATURE ('d-HMA&,JQTN LA DATE: ?[ [ 74‘
{ T

Analytical Bio-Chemistry Laboratories, Inc.
Establishe_aq‘lgﬁ? .

SR

2
[
-




7200 E. ABC Lane, Columbia, MO 65202

®
Tel: 314/474-8579  Fax: 314/443-9033 , B ) j
Working for You

/

PROTOCOL COVER SHEET

The protocol for ABC Laboratories study #41673 consists of copies of the following information:

L3
b

ABC Laboratories Protocol: 9405

Study Authorization Letter Dated: _ April 18, 1994

Test Material: _ CT-529-94

Species: __Daphnia magna

Supplier: _ABC Laboratories (in-house culture) y
Columbia, Missouri

The proposed experimental start date is _May 24, 1994

The proposed experimental completion date is May 26, 1994

Protocol Approval

ABC Laboratories’ Study Director ' .
Name (Signed): ﬂ'\o/’«/ M Date: _J5 2‘// 7y

Name (Typed): _ Marc C. Sword Title: __Biologist I

The above information has been collected and compiled into the protocol for study #41673. The
signature date above constitutes the "Study Initiation Date".

Analytical Bio-Chemistry Laboratories, Inc.

Established 1968 . e
Wb lLAnasit ! DI

Re!
(&8}
D
[
(e}

0




7200 E. ABC Lane, Columbia, MO 65202

®
Tel: 314/474-8579  Fax: 314/443-9033 .
‘Working for You”

ABC LARORATORIES
MAY 4 1994

ABC BLANKET PROTOCOL NO. 9405

(Revised April 22, 1994 for Cytec Industries)

Static Bioassay Procedure for Determining the Acute Toxicity
of Chemical Substances to Daphnia magna

ABC Study #

Test Substance

Analytical Bio»Chen}istrx !.aboratories, Inc.

Esavatisks’ [ L]

<
IS
(o}
[aoe
-




ABC PROTOCOL NO. 9405 Page 2

p PROTOCOL APPROVAL

ABC Laboratories’ Studv Director

Name (signed) and Date: _ To be completed on the protocol cover sheet for each individual study

Name/Title (typed): To be completed on the protocol cover sheet for each individual study

Sponsor Representative

Name (signed): QM Aﬂ/nk)wvw\ Date: 4/37/74-

—
Name/Title (typed): _Patricia Ann Vernon, Associate Toxicologist

(Other sponsor-required signatures may be added below.)




ABC PROTOCOL NO. 9405 Page 3

TEST-SPECIFIC INF ORMATION

The following information is necessary to be in compliance with Good Laboratory Practice

.

regulations and/or ABC Laboratories’ policy. -

The sponsor is responsible Jor providing a Material Safety Data Sheet (MSDS), if available,
and any other information necessary for proper handling, shipping, and storage of the test
substance. The sponsor also agrees o accept any and all of the test substance that remains
unused at the end of testing and to assume responsibility for its proper disposal.

4

Testing Facility

ABC Laboratories, Inc.
7200 E. ABC Lane
Columbia, MO 65202

Phone: (314) 474-8579
Fax: (314) 443-9089

Study Sponsor

Cytec Industries Inc.
5 Garret Mountain Plaza
West Paterson, New Jersey 07424

Phone: (201) 357-3375
Fax #: (201) 357-3057

Test Substance(s) To be completed on the protocol cover sheet for each individua] study
(name(s) used in report and correspondence) T

L

Note: Written confinmation of percent purity along with specific activity and molecular
weight, where applicable, must be provided.

Analytical Confirmation (Please check the appropriate statement. )

Analyticjal confirmation will be performed by ABC Laboratories, Inc.

X _ Sponsor requests no analytical confirmation.

Analytical samples will be collected and shipped to sponsor for analysis.
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ABC PROTOCOL NO. 9405 Page 4

Test Concentrations Definitive test concentrations will be specified in a notification form
or protocol alteration.

Test Organism
Species: Daphnia magna
Supplier: In-house culture

Experimental Dates .

Proposed starting date: To be completed on the protocol cover sheet for each individual study

Proposed termination date: To be completed on the protocol cover sheet for each individual study

GLP Compliance (Check the most appropriate):
EPA-FIFRA ; EPA-TSCA __ X : FDA ; OECD _X ; Other

Special Instructions:

Special Instructions for may be included on the protocol cover sheet for each individual study.

This protocol may be used as the base protocol for Daphnia magna acute toxicity tests in
dilution water amended with humic acid. If humic acid is added to the study design, the
concentration of humic acid will be included on the protocol cover sheet for the individual study
or in an amendment in a protocol alteration form. Studies adding humic acid to the study design
will include appropriate humic acid control replicates during the definitive test.

o
[ i }
—
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ABC PROTOCOL NO. 9405

Page 5

1.0 INTRODUCTION

Aquatic toxicity tests have been used

extensively to assess the environmental effects of

chemical substances. Aquatic bioassays are required by federal laws such as the Toxic
Substances Control Act (TSCA) (1); Federal Insecticide, Fungicide and Rodenticide Act

(FIFRA) (2); and the Clean Water
presented for determining the aquatic

Act of 1977 (3). Testing guidelines have been
toxicity of pesticides regulated by FIFRA (4) and

other chemical substances that fall under the jurisdiction of TSCA (5). In TSCA’s

Premanufacture Notification (PMN)
submit acute aquatic toxicity test data

process, chemical manufacturers are required to

With TSCA’s testing guidelines in mind, as well as the Good Laboratory Practice

regulations (6) that complement them

,» ABC Laboratories, Inc. (ABC) has prepared the

following protocol to assist PMN submitters in generating data on the acute toxicity of

their products to freshwater organism

S.

The static bioassay method presented here was patterned after procedures that were

formulated by the American Societ
Environmental Protection Agency (8,

2.0  OBJECTIVE

y for Testing and Materials (7) and the U.S.
9, 10).

13

The primary objective of the toxicity test described herein is to evaluate the acute toxicity
of a chemical substance to Daphnia magna under static conditions. Acute toxicity is

evaluated by determining ECs, levels
An ECq, is the approximate concent

of the toxicant during a 48-hour exposure period.
ration of the test substance that produces a 50%

immobilization effect on test daphnids after prescribed intervals. As used in this

~ protocol, immobilization is defined as

the lack of movement except for minor activity of

the appendages. The method is designed to yield ECs values following 24 and 48 hours
of exposure. Daphnia magna were chosen for this testing because they are representative

of freshwater invertebrate species.
3.0 TEST SUBSTANCE

A letter of authorization for the study

should be sent with the test substance or previous

to its shipment and should contain the following chemical/physical properties of the
compound if available: name of test substance, batch/lot number, physical description,
purity, stability, suggested storage conditions, water and organic solvent solubility,
available toxicity information, and handling precautions. The following parameters are

of particular importance as prestud

y information in the consideration process for

analytical confirmation of test solutions: water solubility, vapor pressure, hydrolysis rate
and photolysis rate. If analytical confirmation is desired, the study sponsor must submit

Ty e e 3 = e
ol Lﬁu;}w{; HE ; z
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ABC PROTOCOL NO. 9405

Page 6

4.0

an appropriate analytical method to ABC. A MSDS must be sent before or with the
sample shipment.

Cliaracterization, stability and solubility studies will be the sponsor’s responsibility unless
contracted to ABC Laboratories, Inc. The test substance will be returned to the study

sponsor at study completion. Archival of retention samples will be the sponsor’s
responsibility.

RANGE-FINDING STUDY

4.1  General. For most chemical substances, the approximate toxic level to aquatic
organisms is not known. Because this information is essential before a definitive
toxicity test can be conducted, ABC routinely performs range-finding tests for
static bioassays with daphnids. The information derived from the preliminary test
will be used to set concentration levels for the definitive bioassay.

4.2  Test Daphnids. The test lot of Daphnia magna will be obtained from an in-house
culture. The taxonomic key presented by Pennak (11) will be used to periodically .
document the species of the culture daphnids. All test daphnids will be held in,
a controlled-temperature area at 20 (+ 2) °C. The lighting will be 50-80
footcandles (approximately 533 to 866 lux) on a 16-hour daylight photoperiod,
with 15-30 minute dawn/dusk transition periods. During the holding period, they
will be fed algae supplemented with a suspension of commercial fish food and
yeast at least every 3 days. Fish food will be analyzed for contaminants before
use. The source of the fish food will be provided in the report text. First-instar

daphnids (<24 hours old) will be selected for testing and will not be fed during
the test. _

4.3  Exposure System. The range-finding test will be conducted in 250-mL glass
beakers containing 200 mL of solution. These test vessels will be placed in a
temperature-controlled area with temperature maintained at 20 (£ 2) °C. The
dilution water used in toxicity testing at ABC Laboratories will be ABC well
water prepared to a total hardness of between 130 to 160 mg/L as CaCO;. The
specific water hardness will be achieved by blending naturally hard ABC well
water with ABC well water that has been demineralized by reverse osmosis
(R.0.). Before this water is used as test dilution water, it will be passed through
a series of filters to reduce particulate matter and organic carbon content.

4.4  Test Procedure. The range-finding procedure is as follows:

4.4.1 Test daphnids will be selected from a subculture of first-instar (<24 hours
old) individuals that have been cultured in the same water source and

RO Ta I BN Sl WL o S
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ABC PROTOCOL NO. 9405

4.4.2

443

4.4.4

4.4.5

Page 7

under the same condition as thos; to be followed in the experiment. No
acclimation period wij be necessary.

used are 1, 10, and 100 mg/L. ABC’s numerous Static tests have shown

Or partial immobilization js reached. In the converse situation, if no
immobilization s observed, new solutions will be added at concentrations
normally spaced by a factor of 10 above the highest initial Jeve] until

immobility s observed at preliminary test levels in the range of

duration dependent upon the results of the initial concentrations tested.
In most cases, a Preliminary test for 48 hours at three toxicant
concentrations is sufficient to determine the toxjc range,

Results of the range-finding study will be used to set the concentration
range of the definitive study.

BTN IR R i LT —\CYU.Ub -,
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5.0

DEFINITIVE STUDY

5.1  General. Following the range-finding study, the definitive test will be conducted
by the procedures described below.

5.2 Test Daphnids. Aspects concerning the culture and acclimation of test daphnids
will be the same as discussed in the range-finding study.

5.3 Exposure System. The exposure system for the definitive study will be the same
as outlined in the range-finding study, except that duplicate test chambers per

[ 3
-

concentration will be used in the definitive biological test. A continuous record

of the water bath temperature will be maintained and presented in the raw data
of the toxicity report.

5.4  Test Procedure — Biological. The basic test procedure for the definitive bioassay
will be as follows:

5.4.1 Test daphnids will be selected from a subculture of first-instar (<24 hours

old) individuals that have been cultured in the same water source as the -
test dilution water. :

5.4.2 The definitive test will consist of duplicate replicates of at least five
toxicant concentrations and duplicate dilution water controls with 10
daphnids each for a total of 20 daphnids per concentration or control. As
an alternate test design, the definitive test will be conducted with triplicate
test chambers at 100 or 100Q mg/L or at the water solubility limits of the
test substance and triplicate dilution water control chambers. The
definitive test concentrations will be selected after discussing preliminary
results with the study sponsor and will follow a geometric or logarithmic
series in which the ratio is between 1.5 and 2.0. Ten test daphnids will
be impartially placed in each test chamber within 30 minutes after solution
preparations, unless special, lengthy solution preparation (such as stirring
overnight) is required. The method of preparation will be documented,
if special preparation is needed.

If a vehicle (organic solvent) is used to prepare test solutions, additional
- vehicle blank chambers will be used that will receive an aliquot of the
solvent equivalent to the highest amount used in the test chambers. The
vehicle concentration in any test chamber will not exceed 0.5 mL/L and,
if possible, will be less than 0.1 mL/L. The vehicle used will be one of

the following: dimethylformamide, triethylene glycol, methanol, acetone,
or ethanol.
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543

5.4.4

As an alternate test design, 4 replicate test chambers containing 5
daphnids each may be used.

The test chambers will be observed for immobilization and adverse
behavioral effects at 24 and 48 hours (+1 hour from time of test
initiation). A record will be maintained for immobilization and abnormal
behavior for each concentration tested. Immobilization is defined as the
lack of spacial movement (swimming). Daphnids with only minor
appendage movements will be considered immobile. If more than 10%
of the daphnids are immobilized in the control population, the test will be
deemed unacceptable and the study will be terminated. The concentration
range used must yield at least one concentration with immobilization of
=35% and at least one concentration with immobilization of =65% (8.
The only exception to this is when maximum exposure testing occurs at
the water solubility limit of the test substance or at a concentration of
100 mg/L or greater, where the test is designed to confirm no toxicity (or
minimal toxic response, <50%) at these levels.

5.5 Test Procedure — Chemical and Physical.

5.5.1

55.2

Water quality parameters of temperature, dissolved oxygen, and pH will
be monitored during the test. Measurements of these parameters will be
made at 0, 24, and 48 hours of testing in each test concentration. At
0-hour, water chemistry will be performed on solutions before daphnids
are distributed to testing chambers. Water chemistry will be performed
at 24 and 48 hours on all test chambers. The continuous record of the
water bath temperature maintained for the definitive study will be included
in the raw data report. If appropriate, the 0 hour control/dilution water
and/or humic acid control water may be analyzed for total organic carbon
(TOC) concentration. If TOC is analyzed, the following location is added
to the designation of testing facility in the "Test Specific Information"
section of the protocol as the laboratory performing TOC analysis:

Engineering Surveys and Services
1113 Fay Street

Columbia, Missouri 65201
Phone: (314) 449-2646
In addition to the above water quality measurements for each test, the

following water parameters will be measured at least weekly in the
control/dilution water used for static daphnid testing: hardness, alkalinity,

<
<
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5.6

5.7

PH, and conductivity. The nearest measurement prior to or on the
initiation date of the study will be provided in the report.

5.5.3 If the control dissolved oxygen level falls below 60% saturation at any
point during routine water analyses, ABC’s study director will deem the
test unacceptable and terminate it. ABC recommends that the test
solutions not be artificially aerated or pH adjusted since these practices are
deemed questionable by regulatory agencies. If the study sponsor
anticipates that the compound may create impacts on water quality and
wapts to adjust test solutions, this must be authorized in writing before
test initiation. If the sponsor wants aeration or pH adjustment, ABC
recommends that the concentrations of test substance be measured by an
appropriate analytical method to determine if these procedures have
affected nominal exposure levels.

Test Procedure — Analytical Confirmation. The EPA suggests that test solutions
be chemically analyzed to determine exact concentrations of the test substance

versus nominal exposure levels. If the sponsor requests, all test concentrations
will be analyzed at least at O and 48 hours in each test chamber. The measured,
test concentrations should not vary more than +20% among replicate test
chambers. The Test-Specific Information page will indicate who will be
performing the analytical confirmation or if the sponsor wishes that no
confirmation be performed. The specific method will be provided by the sponsor
and will be validated before the definitive study is initiated if ABC is to perform
analytical confirmation. The analytical method will be appended to this protocol
after validation. An analytical sampling scheme is attached, see Table I.

Analysis of Results. The results of the definitive study will be statistically
analyzed for 24- and 48-hour ECs, values and their corresponding 95%
confidence limits, if possible. These values will be determined by a computer
program developed by Stephan et al. (12). This program evaluates the data with
a binomial, moving average, and probit analysis. If possible, the slope of the 48-
hour dose-response line will be calculated for the 48-hour observation period.
The slope will be calculated by a computer program that transforms percent
immobility to probit values versus log of the concentration. A 48-hour no-

observed effect level will be determined based on the absence of any abnormal
effects or immobility.

6.0 DATA MAINTENANCE/REPORTING

6.1

Records to be Maintained. Records to be maintained will include, but not be
limited to, compound receipts; solution preparations and dilutions; instrument
logbooks detailing calibration and maintenance; facility records (kept at ABC);

T
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6.2

material control identification numbers for, all instruments used; storage of test
substance, solutions, and samples; and weights and volumes. All original raw
data collected during this study will be maintained at ABC Laboratories until
finalization of the study. Upon compleiion. ©of the project, all raw data
specifically for this study will be submitted to the sponsor as part of the final

report.

Report. A final report containing all original raw data and/or certified copies of
certain raw data records will be submitted to the sponsor. A copy of the report
and associated raw data will be kept on file in ABC Laboratories’ archives. The
final report will include, but not be limited to, the following:

6.2.1
6.2.2

6.2.3

6.2.4

6.2.5

6.2.6
6.2.7

6.2.8

6.2.9
6.2.10

6.2.11

6.2.12

Study dates, name, and address of test facility.
Objectives and test procedures as stated in approved protocol.

A description of the experimental design along with a description of and
reference to any statistical methods used for data analysis.

4
Description of test substance (date of receipt, storage conditions, purity,

physical characteristics, and method of preparing stock and/or test
solutions).

Deséﬁption of test conditians during the study (vehicles used, dilution
water, test temperature, lighting, pH, DO).

Description of methods used during the study.

Description of test organisms (source, culture techniques, etc.).
Summary of the data and a statement of the conclusions drawn 1:rofn any
data analyses, if appropriate.

Location of raw data.

List and signatures of study personnel.

GLP compliance statement by study director and a statement by ABC
Laboratories’ Quality Assurance Unit.

An appendix or separate raw data report will contain the original raw

data or certified copies of raw data, letter of test authorization af
available), protocol alterations, the approved protocol, and the analytical

LALS-O U T iz pg00 11
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7.0

8.0

9.0

method appendix (if analytical confirmation is performed by ABC
Laboratories).

DEFINITIVE TEST CONCENTRATION NOTIFICATION

After discussion with a representative of the study sponsor, definitive test concentrations
will be specified in a notification form. This form will be signed and dated by the study
director and will be attached to the protocol before the start of the definitive study. If
after discussion with a sponsor representative it is determined that the definitive test
concentrations arg to be changed, the new concentrations will be specified in another
notification form. The study director will sign and date the new form and will document
on the form the reason for the change in definitive test concentrations.

PROTOCOL ALTERATIONS

The study director, upon approval of the sponsor representative, may make other
alterations to this protocol. Proposed alterations, except for those which involve the test
concentrations (see Definitive Test Concentration Notification above), will take the form
of a written Protocol Alteration describing the alteration, the reason for the alteration,
and the effect on the study, if any. All alterations will be signed and dated by both the'
study director and the sponsor representative. The signed Protocol Alteration
Notification form will be maintained with the protocol.

Should a significant problem develop while the study is in progress, the study director
will notify the sponsor representative as soon as practical to discuss the problem and any
corrective actions taken. Upon verbal authorization from the sponsor representative, the
study director will proceed with any further actions deemed appropriate. If the sponsor
representative cannot be reached, the study director will proceed with the appropriate
modifications and will notify the sponsor representative as soon as possible.

In the event of protocol deviations, an attempt will be made to notify the sporsor
representative within a reasonable period of time. A written description of the
deviation(s) will be submitted on a Protocol Alteration Notification form to the sponsor

representative. All deviations will be signed and dated by both the study director and the
sponsor representative.

QUALITY ASSURANCE

ABC’s Quality Assurance Unit will inspect one or more critical phases to assure that
equipment, personnel, procedures, and records conform to the guidelines listed in this
protocol. The results of these inspections will be reported to the study director and ABC
management. The draft and final reports will be reviewed for protocol and GLP
compliance, as well as to assure that the methods and standard operating procedures used

AT iy e
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were followed. A signed statement will be included in the report specifying types of
inspections made, the dates inspections were made, and the dates inspections were
reported to the study director and management.

10.0  GLP COMPLIANCE

This study will be conducted in accordance with U.S. EPA Good Laboratory Practice

Standards; Toxic Substances Control (40 CFR, Part 792). The report will contain a
statement attesting to that fact.

[Sels) AT oo T ; T oy
<00 Li»%u(."r'; U [r i Gl = G

-
-t
wJ

]
<D



ABC PROTOCOL NO. 9405 Page 14

TABLE I

ANALYTICAL SAMPLING SCHEME

S

Sampling Time® (hrs)

Sample 0 43
Stock? Ix -
Control Ix Ix
Vehicle Blank Ix Ix
Test Level 1 Ix Ix
Test Level 2 Ix Ix
Test Level 3 Ix Ix
Test Level 4 1x . Ix
Test Level 5 1x Ix

Total Samples and
Fortifications® 18 17

a The stock solution will be analyzed at study initiation.
® At 0 hour extra solution for each control and test level will be prepared for
collection of the 0 hour analytical samples. At 48 hours a composite of the two
replicates from each control and test level will be analyzed.

¢ Three QC fortifications bracketing the test levels will be prepared on each
sample day.
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FISH ACUTE TOXICITY COMPENDIUM

Subject: "Static Acute Toxicity of CT-529-94 to Rainbow Trout (Oncorhynchus mykiss)," ABC
Laboratories’ Study Number 41672

Sponsor: Cytec Industries
Testing Facility: ABC Laboratories, Inc.
Environmental Toxicology
7200 E. ABC Lane
P.O. Box 1097
Columbia, Missouri 65205 (314-474-8579)
¥

Location of Original Raw Data and Final Report:

Cytec Industries
West Paterson, New Jersey

Test Substance: CT-529-94
Nominal Test Concentrations: Control, 0.10, 0.18, 0.32, 0.56, and 1.0 mg/L

Dilution Water: 144 mg/L as CaCQ;, (total hardness)
152 mg/L as CaCO;, (total alkalinity)
8.1 (pH)
340 uMhos/cm (conductivity)

Experimental Test Dates: Start — May 11, 1994
Termination — May 15, 1994

Length of Study: 96 Hours

Results:  96-Hour LCs, = 0.42 mg/L (95% C.I. = 0.32 to 0.56 mg/L)
96-Hour NOEC = 0.10 mg/L
96-Hour Slope of the Dose-Response Line = 19

Test Species: Rainbow Trout (Oncorhynchus mykiss)

Source of Organzsms: Mt. Lassen Trout Farm
Red Bluff, California

Mean + SD Wet Weight: 0.48 + 0.12 g
Mean + SD Standard Length: 35 + 3 mm

Standard Length Range: 31 to 38 mm
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SUMMARY

The acute toxicity of CT-529-94 to rainbow trout (Oncorhynchus mykiss) was assessed using the
methods outlined by the protocol for this study. Water quality parameters of temperature,
dissolved oxygen, and pH were measured throughout the test and were within acceptable limits.
Culture and acclimation records indicated the fish were in good condition for testing.

The study was conducted at the following nominal concentrations of CT-529-94: 0.10, 0.18,
0.32, 0.56, and 1.0 mg/L. During the test, all control and test solutions were clear with no
precipitate or surface film. Ten fish, with a mean + SD wet weight of 0.48 + 0.12 g, a mean
+ SD standard length of 35 + 3 mm, and a standard length range of 31 to 38 mm were exposed
to each test concentratiox; and control.

The results of the four day static fish toxicity study using CT-529-94 are summarized below.
The 24-, 48-, and 72-hour LC,, values were also determined.

96-Hour LC;,

Test Substance 95% C.1.)
CT-529-94 0.42 mg/L

(0.32 to 0.56 mg/L) -;

The slope of the 96-hour dose-response line was 19. The 96-hour no-observed effect
concentration was 0.10 mg/L, which was based on the lack of greater than 10% mortality or
abnormal effects at this concentration. One fish was observed to have the effects of labored
respiration and sitting on the bottom of the test chamber. However, the effects were transient
and 10% effects or mortality are acceptable in the control fish. Therefore the effects seen in the
0.10 mg/L chamber were not considered in "the estimation of the no observed effect
concentration. Abnormal effects of mortality, loss of equilibrium, labored respiration, surfacing,
fish on bottom of the test chamber, and/or quiescence were observed during the 96-hour
exposure period in the 0.18, 0.32, 0.56, and 1.0 mg/L test concentrations.

#
L
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INTRODUCTION

This static acute toxicity test was performed by the Environmental Toxicology division of ABC
Laboratories, Ing., Columbia, Missouri, for Cytec Industries. The test was conducted from
May 11, 1994, to May 15, 1994, as authorized in a letter of April 18, 1994. The purpose of
this test was to defermine the 24-, 48-, 72-, and 96-hour LCj, values for CT-529-94 to rainbow
trout (Oncorhynchus mykiss). A range-finding study was conducted from April 27, 1994, to
May 1, 1994, to determine the concentration range for the definitive test. The study was
conducted following the procedures outlined in ABC Protocol No. 7601 as approved by a
representative of Cytec Industries on February 28, 1994 and by the study director on May 11,
1994.

METHODS AND MATERIALS

The procedures for static bioassays, as described in Methods for Acute T oxicity Tests with Fish,
Macroinvertebrates and Amphibians (2) and Standard Methods for the Examination of Water and
Wastewater (3), were used in this experiment.

I. Test Fish

The 60 rainbow trout (lot #494) used in the test were obtained from Mt. Lassen Trout
Farm, in Red Bluff, California. The rainbow trout were received as green eggs and milt
and were fertilized on January 27, 1994, at ABC Laboratories. After hatching, the fish
were reared and maintained in hard blended water and were fed newly hatched brine
shrimp (Artemia sp.) and/or a commercially available fish food (salmon starter) daily.
The fish food was received from Zeigler Bros. Inc. in Gardners, PA, and the brine
shrimp was received from Aquarium Products in Glen Burnie, Maryland. All fish food
was analyzed for contaminants and the results of those analyses are on file at ABC
Laboratories. ” '

The fish were held in ABC hard blended water at the approximate test temperature for
approximately 10 weeks post hatch before the test. All test fish were held on a 16-Hour
daylight photoperiod with a 30-minute transition period and were observed for at least
fourteen days prior to testing. Fish culture techniques were basically those described by
Brauhn and Schoettger (4). A daily record of fish observations during the holding
period, along with any prophylactic or therapeutic disease treatments, was maintained.

A sublot of fish was acclimated to the test temperature approximately 48 hours before
the test. The fish were not fed during the acclimation and test periods. Weight and
length measurements were made on the control group of fish at the termination of the
test. The rainbow trout (Oncorhynchus mykiss) used as the control group for this
experiment had a mean + SD wet weight of 0.48 + 0.12 g, a mean + SD standard
length of 35 + 3 mm, and a standard length range of 31 to 38 mm. This gave a test
chamber loading biomass of 0.32 g/L for the definitive study. The control group was
representative of all the fish used in the definitive study.

ABC LABS #41672-9




Iv.

Test Substance

The CT-529-94 sample (batch #31) was received from Cytec Industries on April 21,
1994, in good condition and was assigned ABC reference #TS-7238. The sample upon
receipt was observed to be a cloudy liquid and was stored at room temperature. Sample
purity was not specified. The expiration date given was February 1995. All test
concentrations were based on the total substance, i.e. not coriected for sample purity.
All standard weights and dilution values were recorded.

The definitive test concentrations were obtained by transferring appropriate aliquots of
a working standard of the substance to the test chambers. The working standard was
prepared by adding 0.150 g of test substance to 1000 mL of hard blended water. The
test substance was weighed into-a glass weigh boat, then quantitatively transferred to a
1-L volumetric flask by rinsing the weigh boat into the flask with ~500 mL of hard
blended water. The solution was sonicated for ~ 15 minutes, then the flask was brought
to volume with hard blended water. The resulting nominal concentration of the standard
was 0.150 mg/mL. Appropriate aliquots of the standard were transferred to the test
chambers at O-hour and the solutions were stirred with a glass rod.

Test Water

The static toxicity test was conducted in five gallon glass vessels containing 15 liters of
hard blended water. This dilution water was prepared by blending naturally hard well
water with well water that had been demineralized by reverse osmosis (R.O.). This
blended water was prepared to yield a total hardness of 130-160 mg/L as CaCO;. The
0-hour measured control water parameters -of this dilution water were dissolved oxygen
9.0 mg/L and pH 8.2. Table I provides results of the most recent screening for selected
water chemical/physical parameters and contaminants in blended dilution water. The test
vessels were kept in a waterbath at 12 (+ 2)°C. Waterbath temperature was
continuously recorded using a datalogger and thermistor probe.

Biological Test Procedure : s

A range-finding test was conducted to determine the concentration range for the
definitive study. The preliminary test concentrations were set at 0.10, 1.0, 10, and
100 mg/L. Based on the results of preliminary testing, 5 concentrations of the test
substance, ranging in a logarithmic series from 0.10 to 1.0 mg/L, were selected for the
definitive bioassay. A dilution water control was also included. Ten fish were added
to each control and test chamber in an impartial manner within 30 minutes after addition
of test substance. All test organisms were observed once every 24 hours for mortality
and abnormal (sublethal) effects. Dead individuals, if any, were removed from the test
chambers after each 24-hour observation. The test was on a 16-hour daylight
photoperiod with a 30-minute transition period. Light intensity measured over the
waterbath during the test averaged 63 footcandles (678 lux). Light measurement data
are kept on file at ABC Laboratories.
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Temperature (°C), dissolved oxygen (mg/L), and pH were measured at 0, 24, 48, 72,
and 96 hours of testing in all test chambers. Approximately 200 mL of control water
were collected at O hour before fish addition with a volumetric pipette from mid-chamber
level for analysis of total organic carbon (mg/L TOC). The sample was placed in an
amber bottle and pH was reduced to <2.0 with sulfuric acid. The sample was delivered
to Engineering Surveys and Services in Columbia, Missouri for TOC analysis. The
sample was analyzed in triplicate. A backup sample collected in the same manner was
retained at ABC Laboratories under refrigeration.

V. Biological Data Analysis

Statistical analysis of the concentration vs. effect data (generally mortality) was obtained
by employing a domputerized LCs, program developed by Stephan et al. (5). If possible,
this program calculated the LCs, statistic and its 95 percent confidence limits ‘using the
binomial, moving average, and probit tests. Three different methods of analyzing the
data were used since no one method of analysis is appropriate for all possible sets of data
that may be obtained. However, if no mortality occurred or if a dose response could not
be demonstrated over a reasonable range (<37 to >63%), an LCs, and/or its 95 percent
confidence limits could not be calculated. The method of calculation selected for
presentation in this report was that which gave the narrowest confidence limits for the
LCs, (5, 6) although all three models are valid. The dose-response line was calculated
using least squares regression analysis of percent mortality transformed to probits versus
log concentration. All calculations were based on the nominal concentrations of CT-529-
94.

RESULTS AND DISCUSSION

The definitive test was successfully completed on May 15, 1994. An examination of the fish
culture and acclimation records for this test indicated that the fish were in good condition for
testing.

Water quality data are presented in Table II. The dissolved oxygen concentrations ranged from
6.8 to 9.0 mg/L during the test. These values represented 67 and 89% saturation at 13, °C,
respectively, and were considered adequate for testing (2), therefore, the test chambers were not
aerated during testing. The pH values ranged from 7.7 to 8.3. Temperature measured with a
mercury thermometer ranged from 12.1to 13.1 °C. Temperature measured continuously in the
waterbath during the test was within the protocol specified temperature range. During the test,
all control and test solutions were clear.

Total Organic Carbon (TOC) measured in triplicate on control water collected at O hour before
fish were added to the test chambers was < 1.0, <1.0, and <1.0 mg/L (x = <1.0 mg/L).

The 0.56 and 1.0 mg/L test concentrations both elicited 100% cumulative mortality at 96 hours.
No mortality was observed in the control, 0.10, 0.18, or 0.32 mg/L test concentrations.
Mortality and abnormal/sublethal effects data are presented in Table IIl. The abnormal effects
of mortality, loss of equilibrium, labored respiration, surfacing, fish on bottom of the test
chamber, and/or quiescence were observed in the 0.10, 0.18, 0.32, 0.56, and 1.0 mg/L test
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concentrations during the 96-hour exposure period. All control fish and 90% of the 0.10 mg/L
test concentration fish were normal throughout the exposure period.

The results of the 96-hour static toxicity test with rainbow trout (Oncorhynchus mykiss) exposed
to CT-529-94 are presented in Table IV. The 24-, 48-, 72-, and 96-hour LC,, values for
CT-529-94 were 0.70, 0.42, 0.42, and 0.42 mg/L, respectively. The no-observed effect
concentration (NOEC) was 0.10 mg/L based on the lack of greater than 10% mortality or
abnormal effects at this concentration. One fish was observed to have the effects of labored
respiration and sitting on the bottom of the test chamber. However, the effects were transient
and 10% effects or mortality are acceptable in the control fish. Therefore the effects seen in the
0.10 mg/L chamber were not considered in the estimation of the no observed effect
concentration. The slope of the 96-hour dose-response line for rainbow trout exposed to
CT-529-94 was 19 as talculated by least squares regression analysis of percent mortality
transformed to probits versus log concentration (Figure 1).

Pravets

setration (mgil)

Figure 1: The 96-Hour Dose-Response Line for Rainbow Trout
(Oncorhynchus mykiss) Exposed to CT-529-94

The study was conducted following Good Laboratory Practice Regulations (1) and the final
report was reviewed by ABC Laboratories’ Quality Assurance Unit. All data in support of this
report, original and certified exact copies, were provided to Cytec Industries with the final
report. A copy of the raw data and final report, along with facility records, was retained at
ABC Laboratories, Inc.
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TABLE I

Chemical Characteristics of Hard Blended Water Used by

/,

ABC Laboratories’ Environmental Toxicology Division

Dilution Water Screen®

Monthly Screens (mg/L)°

Hardness T44 mg/L (as CaCO;) Total Organic Carbon
Alkalinity 152 mg/L (as CaCOy) Suspended Solids
pH 8.1

Conductivity 340 pMhos/cm

<1.00
0.2

Biyearly Screens’

Elements ( me/L)

Chlorinated Hydrocarbons (ug/L)

Aluminum <0.20 DDE <0.01
Arsenic <0.01 DDD <0.01
Boron 0.246 DDT <0.01
Cadmium <0.0005 Dieldrin <0.01
Chromium < 0.001 Endrin <0.01
Cobalt <0.050 o-BHC <0.01
Copper <0.020 B-BHC <0.01
Fluoride 0.8 +v-BHC-Lindane <0.01
Iron <0.10 A-BHC <0.01
Lead <0.003 Heptachlor <0.01
Mercury 0.00024 Heptachlor Epoxide <0.01
Nickel <0.05 Aldrin <0.01
Selenium <0.005 Chlordane <0.3
Silver < 0.0005 Methoxychlor <0.05
Zinc <0.04 Toxaphene <4.0
Endosulfan Sulfate <0.03
Endosulfan I <0.01
Endosulfan I <0.01
HCB <0.01
Mirex <0.01
Telodrin <0.01
PCBs . <hO
Organophosphate (ug/L) Miscellaneous (mg/L)
Diazinon <0.1 Chemical Oxygen Demand <10
Methyl Parathion <0.02 Un-Ionized Ammonia <0.1
Ethyl Parathion <0.02 Nitrite N <0.02
Malathion - <0.05 Nitrate N 0.16
Ronnel <0.01 Total Phosphorus <0.05
Ethion <0.02 Chlorine Residual <0.02
Trithion <0.05
Vapona <2.0

a Represents the values measured on dilution water used for the test
b Represents the values obtained from the screens of May 1994
¢ Represents the values obtained from the screen of January 1994

Note: Results of the chemical analyses supporting these data are on file at ABC Laboratories.
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TABLE II

Water Quality Measurements During the Static Acute Toxicity Test
of CT-529-94 to Rainbow Trout (Oﬁcorhynchus mykiss)

Water Quality

0 Hour 24 Hours 48 Hours

Nominal Test Temp.* DO° Temp. DO Temp. DO
Conc. (mg/L) °C mg/L pH: _°C mg/L  pH °C mg/L. pH
Control «12.5 90 82 129 80 8.0 121 8.0 79
0.10 129 89 83 129 81 81 123 81 79
0.18 13.1 8.8 83 129 8.2 8.2 12.4 8.1 8.1
0.32 13.0 8.8 8.3 12.8 7.9 8.1 12.3 7.6 8.0
0.56 12.9 g8 83 128 7.8 8.1 12.3 7.9 8.1

1.0 12.8 g8 83 129 73 82 123 8.6 8.2

* Temperature measured with a digital thermometer built into Beckman Model $34 pH meter*
b Dissolved oxygen concentrations — YSI Dissolved Oxygen System Model 54 ARC
° pH — Beckman Model $34 pH meter with a Beckman Model 39841 probe

NOTE: Dissolved oxygen saturation values corrected for altitude at the test temperatures of 12
‘ and 13°C are 10.3 and 10.1 mg/L, respectively.

Total Organic Carbon (TOC) measured in triplicate on control water collected at O hour

before fish were added to the test chambers was <1.0, <1.0, and <1.0 mg/L
(x = <1.0 mg/L). T e
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TABLE II (continued)

Water Quality Measurements During the Static Acute Toxicity Test
of CT-529-94 to Rainbow Trout (Oncorhynchus mykiss)

Water Quality

72 Hours 96 Hours

Nominal Test Temp.* DQO® Temp. DO
Conc. (mg/L) °C mg/L pH® °C mg/L. pH
Control ¥ 12.8 7.7 7.7 13.0 7.6 7.7
0.10 13.0 7.8 7.8 13.0 7.7 7.8
0.18 13.0 7.9 8.0 13.0 7.9 8.0
0.32 13.0 6.9 7.8 13.0 6.8 7.8
0.56 13.0 7.9 8.0 13.1 7.8 8.1
1.0 13.0 8.7 8.2 13.1 8.7 8.3

» Temperature measured with a digital thermometer built into Beckman Model &34 pH meter '
b Dissolved oxygen concentrations —YSI Dissolved Oxygen System Model 54 ARC
* pH — Beckman Model $34 pH meter with a Beckman Model 39841 probe

NOTE: Dissolved oxygen saturation value corrected for altitude at the test temperature of 13°C
is 10.1 mg/L.
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TABLE IV

Static Acute Toxicity of CT-529-94 to Rainbow Trout (Oncorhynchus mykiss)
/,

. LC,, in mg/L
Test Substanc\é 24-Hour 48-Hour 72-Hour 96-Hour
CT-529-94* 0.70° 0.42° 0.42° 0.42°

(0.56 and 1.0)°  (0.32 and 0.56)° (0.32 and 0.56)°  (0.32 and 0.56)°
'

N = 10 fish per concentration

@ Toxicity test as conducted at 12 + 2°C, mean + SD fish wet weight and standard length,
0.48 + 0.12 g and 35 + 3 mm, standard length range 31 to 38 mm.

b The LCs, was calculated using the binomial method.
¢ 95% confidence limits.

£

The 96-hour no-observed effect concentration was 0.10 mg/L, based on the lack of greater than
10% mortality or abnormal effects at this concentration.
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RAW DATA APPENDICES
ABC Laboratories Study # 41672

Static Acute Toxicity of CT-529-94
to Rainbow Trout (Oncorhynchus mykiss)

NOTE: Some of the records that appear in this raw data appendix have been provided as
photocopies of original records on file at ABC Laboratories. This has been done by,
necessity for certain data that are used commonly in several studies at ABC
Laboratories. Such records include acclimation records, organism culture logs, and
blended water chemical screen results.

Some of the following abbreviations may have been used in the raw data:

E - Entry Error - R - Recording Error

S - Spelling Error T - Transcription Error

F - Form Change C - Calculation Eeror» L
W - Writeover D - Date Error
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PROJECT PERSONNEL

This is a listing of the personnel who participated in various phases of this study. F
signatures of these individuals, please refer to the following pages.

March Sword
Biologist II, Study Director

Jane Bowman
Biologist 11

Dorothy England
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Note: This list includes all personnel of the Environmental Toxicology division and is not
study specific. Primary project personnel will be identified separately for each project.
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SIGNATURE & INITIAL IDENTIFICATION
ENGINEERING SURVEYS AND SERVICES

NAME & TITLE SIGNATURE

Chris Segafredo,

Director of Environ-
mental Services

224 g a
Linda Adams, ¢ Cigy
Lab t M %4
aboratory Manager 6L\{éZL , Arieo 300ec 93

Rebecca Ann Bergfleld,
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Chemist

ent”
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Note: This list includes personnel of Engineering Surveys and Services Testing Laboratories
located at 1113 Fay Street in Columbia, Missouri, who provided analyses in support of various
studies performed by the Environmental Toxicology division of ABC Laboratories. This list of
personnel is not study specific. Primary project personnel will be identified separately for each
project.
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ABC LABORATORIES, INC.

f MORTALITY AND BEHAVIORAL OBSERVATIONS - FISH

Test Material:_CT- 529 -9 Protocol No.:_LD | X Definitive
Study Director: fﬂs_ac_— Sword, Study #: Y1670 . O Preliminary
Test Species: U L. macrochirus (8 O. mykiss a P. promelas 11
No./Vessel: l! ) Dil. Water: ™ Blended O Fish Lot #: 494 Fish Fed: _&/Q
Acclimation Mortality: (@) Waterbath: __| Date Initiated: _ 51194/
Compound Added: 2,00 p ™ __ Fish Added: _ 225 PN _Date Terminated: _5-/5-7Y%
CT::; 24 Hours 48 Hours 72 Hours 96 Hours
mg/L Cum. Cum. Cum.
(ppm) Dead Obs. Dead | Mort Obs. Dead} Mort Obs. Dead| Mort Obs.
o L LR/CB ) o
o1 LR diR Per )08
' O {0 J v
O| Lo o 1% L 212 94
4 Lh)OB/G HiRfed/q 3¢R)iB)q 108/4 A
(LR Jeny 3Swh/LA -
030 |, ek 10 15°0q d|o 5*74//& 010 | 7¢R
2 Jﬁnlf}ﬂ
2 LR/)O
0.56 £/t Q0| — — —
) |2 HE a |/ a|jo
.00 [p| — olio| — lop|— [o|°| —
|

Observer 04D S5-12-5% mDb S-EGTq ﬁb@"ﬂ"f‘fﬁ‘/‘i & 5-/5-77
Datefﬁme&} 00335 £ Qldb f’f"\ Ka ): S0 Py K Yalt 2005 P

REMARKS: N = Normal; LOE = Loss of Equilibrium; Q = Quiescent; SUR = Surfacing;
€S = Erratic Swimming; DK = Dark Discoloration; OB = On Bottom; LR = Labored Respiration

QA Frocedure Audit () p I 5 /9-
@o”omor) §- /ZZP/

Prepared by: "!ﬁg,gfg tDLLMW Date: 5.1/ '7‘7’
Reviewed by: /(AW/ Date: _J_¢C 47/

!‘Approved by: é@ ,14747797; Date: 5'7*6‘;V

FORM #32 (07/23/92)
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ABC LABORATORIES, INC.
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OBSERVATIONS AND/OR REMARKS FORM

Test Material:_CT ~ 574 q-9Y Protocol No._, 60 [
Study Director: Mﬁnc, gwo:‘d Study #: 4’/ 5 7 Q

e
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M“"E\J IS mivides , The €lask was Kbeled with
S“"‘-‘;‘j ﬁ'; COMpovai, 91-«»47 Grccl*or ¥ comncen /lr,,,/,jg,\,
Leue\. Whero flask was removedd frgm Sonrcators
Mo w wane of D_T HQC WS Ad\&e(\& 1o hm‘wj Volume%\‘c
Cesk 0\?330 r wlome of 1000 wl| Tes‘k chambers
weee Mabeled witt Shdy# | Coscendrations, Sty Direclor
'W& Coh@ouuc;ﬁ. Tocl (2 boH\eSB mefecol\echcﬂ Crom the
Conbvol level at™ 1165 PM. AT Q00 pr the Stavdard]

[RY ﬁ\\'qu0460l iodo b test chanbers, A\\o( \q\e

Solutions iv Phe fest chambers pppear clear wik~
No gcecig;lr,d—e,

51294 Wb IR - OOQMMNAW%W w—%

-i—cg% ]59\3 resew\\o\e the prev.zas dﬁ\yf O&DGQ‘I‘;'\}OM

5‘_|’5~‘1"{ mp - N i s /2-5%
5-’9_@{/#3 MWWWAhf 2
g5 d-HD MWWW“ o~ 2712%Y

® € mob S~}l——ﬂ°{ gg gﬁs. Séﬂﬁg ggg‘!é ég_.‘-f-(' S e’/”/"}/

NOTE: Individual entries_must be gated and initialed.
Reviewed by: Mg, 9 Date: s-2¢-7%

Y

Study Director: A&A/\ W/ Date: 5 -2¢£-77

FORM # 55 {11/25/91) (FDI)
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Continuous Temperature Graph

Test Material__ CT-529- 94

Lab Form No: AQ9 (4/15/81)
ABC Laboratories

ABC Study Number:_ 41672

P.O.Box 1097, 7200 East ABC Lane
Columbia, Missouri 65205

Protocol Number:___1(0/

Data Logger
Material Cont. No.:_ /f05-42 5

Waterbath No. 1

DEFINITIVE TEMPERATURE RECORDING

16.0
¥
15.0
14.0
01:4p PM
) 0345 PM
7]
o 13.0
2
(o)
L
Z
la:] ‘20 n fa f\ A \J \/ —
5 NI\ L r
=4
@
wl | J
8 1.0 i
o !
- |
10,0 L03/141/9¢
05/15/94
3.0
8.0 l - .
0 12 24 36 48 60 72 84 96

Comments:

TIME (hours)

Prepared By: Atsn, ,A;un//

Date: 6//7//7/

Date:_ * ~11-74

Reviewed By:(/ﬂ"f’-ﬁ/ Byrtman—

Approved By: \y

oed/

Date: 6/S - 7/

ELLATSEGE 160 3

U
<o
o
~
[an]




ABC LABORATORIES, INC.

CHEMICAL/PHYSICAL MEASUREMENTS OF TEST SOURCE WATER
WATER SOURCE: _\LORM Matm Nd Blacde >
TEMPERATURE: __ 2.3 °C
DO: R-Z ‘ mg/L
pH: %)
ALKALINITY:* __!S Z. mg/L
HARDNESS:* [ mg/L
CONDUCTIVITY: _34o pmhos/cm
OTHER: -
INSTRUMENTS:
" TEMPERATURE & Mercury O Digital
t
METER TYPE BRAND MODEL MATERIAL CODE
DISSOLVED
OXYGEN & YSI 54ARC 1905-730
O
pH Meter: BECKMAN $34 163-640
Probe: BECKMAN ). 39841 0
D . -
CONDUCTIVITY: YSI 33 1905-520 )
O M
s Total alkalinity and hardness measured using a titrimetric method adapted from
Standard Methods (mg/L as CaCQ,)
/}\__
( [
Analysis by: ‘ Date: S5.1). 9%
N— \
Reviewed by: _’194-’-— 1Y adiibintutod Date: S-17 54
(74

FORM # AQ-17 (9/15/93)

LA 0L Lo 1 pz 0029




ABC LABORATORIES, INC.

SAMPLE COLLECTION FOR TOC ANALYSIS

Test Material: _CT 529 - q4 Protocol No.: 760\
Study Director: Mﬁ)ﬁc /,guoro\ Study #: L“()'Tl
Date/tD: 5/~ ™D ‘i\?.\» e >

For each control or test level sampled, approximately 180 mL of dilution water

were drawn fro /Qmid-, mber level of each replicate with a volumetric
pipette and into an amber zgttle‘f-ar—a—te-t—d—velume-—of
} <~ A second it sample was collected in the

same manner to retain as a back-up sample for each control or test level
sampled. The sé’mples were collected at O hour before fish addition. Samples
were then prepared for total organic carbon (TOC) analysis by adding sulfuric
acid until the pH was <2.0. The back-up sample(s) were then placed into a
refrigerator at approximately 3°C for storage and the primary sample(s) were
delivered to Engineering Surveys and Services Testing Laboratory in Columbia,

Befor < c;LJ\‘ Ve Es% . Clul 2
Test Levels Sampled: g Te res / L4

™ Control

3 Humic Acid Control
3 Vehicle Blank

O Level 1

O Level 2

0O Level 3

O Level 4

O Level 5

Sulfuric Acid
Lot #: ¥8S92-|
Supplier: F;g}f\rr Sc.'ew\(G(

pH meter: Beckman Model ¢ 34 with Beckman Model 39841 pH probe
ABC Material Control #163-640

Refrigerator ABC Material Control #166-12
@ Fuls 5/11/7'7,

1)

MO, for TOC analysis. No- - QJCM&/“}, S ()L ol so eroced vaRefrige oo

Notes: ® Evtries mode o S-l6-G4 Men  S-/6-74
@1»:@0{‘#\«4‘-:&) Q&G\QC{ oo 6-39(./ MDH 6'3"7‘7/

Prepared by: Magy i HOHMQ\\J ®A Date: 5-/,-977@

Reviewed by: Mf-aﬂu W Date: _S-26-7%

FORM # AQ139 (8/14/92)
BELAGEOL 12
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ENGINEERING SURVEYS AND SERVICES

TESTING LABORATORY N;N)“Es
113 Fay Street » Columbia, Missouri 65201 ¢ (314) 448-2646 \et 1\ " Date 26 May 1994
. Citv. Missouri 65101  (314) 636-3303 W
802 El Dorado Drive ¢ Jefferson ity, Missouri (314) ‘)\“\ N \ Lab No. 4614
ABC Laboratories - 103678G /
Project:
Columbia, Missouri 16 May 1994
Location: Date Received: _
Sample No./ o~

Description: 903 / study 41672, Control, O hour, 5/11/94

904 / Study 41679, Control, 0 hour, 5/12/94

905 [/ Study 41679, Humic Acid Control, O hour, 5/12/94

906 / Study 41484, Control, Day 0, 5/13/94

TEST RESULTS

PARAMETER SAMPLE NUMBER
DETECTION
METHOD 903 904 905 906 LIMIT
Total Organic Carbon, mg/l 5310 B ND 2.62 14.5 ND 1.00
Total Organic Carbon, mg/l 5310 B ND 2.62 14.0 ND 1.00
Total Organic Carbon, mg/l 5310 B ND 2.86 13.9 ND 1.00

Note: Sample secured and delivered to lab by others.

Note: Test performed in accordance with accepted GLP procedure.

ND = None Detected

*This Is an exaz: 0o of

The ong::*docv
Pr— ¢/r 3/

Method number from standard Methods for the Examination of Water & Wastewater,
current edition, unless otherwise noted.

1 Sword
CcC:




ABC LABORATORIES, INC.

“ COMPOUND PREPARATIONS: [ Preliminary ™ Definitive

Test Material: _CT §)9- 94 Protocol No.: _ 7601

Study Director: Mage. chq‘& Study #.: _ 416109
|| Purity % _ N ABC Ref #: 15 -723% @atchyLot #: _3| |
' 1
“ Prep. of Primary Standard/Weighed by: Moo Voblne— Date: 5-//- 94

Nominal Target Weight _0: 150 g Dil. Vol. Jseo _ mL of _OT H20 .
Actual Gross Weight C,18C g Concentration 0.\s0 mg/mL
Tare Weight 0.000 g

Net Weight ¢ 1 S O g Balance checked with Class S weights:
Adjusted Net Weight 000 g+ Secoc g =_0120C @0
Corrected for Purity NE g (Class S) (tare) (final wt)

Prep. king Standard/Transferred by: Date:

Conc. of m Dilution Dilution /‘Fﬁa”/
Parent Sol. (mlL) MW Concentration

B —
\
Prep. of Test Conc./Transferred by: ™MD+ Time: 2l00pm _Date: &-- 7

Concentration of Aliquot Volume Dilution Final Conc.
Standard (mg/mL) (mL) Vol. (L) (mg/L)

D1 150 O \S Control
\O - 15 0.100

\% s O\ %0
I 32 - 15 0. 320
i 56 LS 0,560
i o) \S 1, 000

T

Remarks: Balance: [ Sartorius R 300 S: ABC Material # T
R Other: MeHler PH4to  Let™ 1905-10M3

® [0)
Each Conc.: __ | _ Replicate __ | %3 it Zest vessels w/___IS r»%{'test vol.
Control(s), Description: __
| ot # of vehicle used: N/A
™ F oy -1 -9
@ € rmop S-n-94

A — [ —
| Reviewed by: W Date: 9/“/7?/

Study Director:,ﬁag By Date: = 2C %4
4

FORM # 410 {09/23/92)
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COMPOUND RECEIPT Lab Form No. 352

ANALYTICAL BIO-CHEMISTRY LABORATORIES, INC.
P.O. Box 1097 » Columbia, MO 65205
Shipping Address: 7200 East ABC Lane, Columbia, MO 65202

(314) 474-8579 « Answer Back (ABCLAB UD)
@ 9 -“J > ® FAX @14) 4439033
Compound a T 5;1’5( - 9 1'/

ABC SUPPLIED INFORMATION

ABC
Date Received: 06;/01/,/97 Logged inBy: ?Hr Ref # 715 ‘2‘238
Storage: ?Oam / émlﬂ Total Weight: 43é. 9 3

Physical Description: Q/0u077/ /l({JUlJ

Remarks: i

SUPPLIER PROVIDED INFORMATION

Firm: G.\(/—'-ec. _

Address: _ 2215 M //e,r ?oa )

City/State/Zip -‘K alawmazeo MI 4900/ Phone: & /6'/3 ¥9-6677
BatohiLotNo. 3 | cas ¢ _AY/E Purity: AL/ o

Amount Declared: XS0 _m [ Expiration Date: /95

Storage Instructions f/(jl/é.—

Other

AY

@ COmFoum} m/js/al)&]@/ Ly Q7/7L€C.. Sheold e CT §29-9 2 Per
‘P&'&/ Ve rnen on ‘/”/,’92‘;’):,

*“This is an exact copy of

- The o:ijin':ljoeument"
' By X"WV date ﬁ//f/ il

v

(sl N BN,

A

T t_nu;,a t; l 0 .-1 7 o4 G D 3 3




LCxa Calculations
ABC Study No. : 41672 : Analytical Bio-Chemistry Labs
Coapound Name : C7-523-94 70% East ABC Lane
Species : Rainbow Trout P.0. Box 1097
Exposure Pericd: 24 Hours Columbia, Missouri b632@3
{ Study Director : Marc Sward™ - . 35-19-19%

Page # 1

——RESULTS CALCULATED USING THE BINOMIAL METHOD—

CONC. NUMBER  NUMBER  PERCENT BINOMIAL
/L EXPOSED [DEAD  DEAD PROB. (PERCENT)

1 18 10 109 9, 765628529651 6420-02
.56 10 t 10 1. 874218229439358
R 10 ] 9 9. 7656285296516420-02

8 10 ) ) 9, 7656285296516420-82
12 ) ) 9, 7656205096516420-82

THE BINOMIAL TEST SHOWS THAT .56 AND 1 CAN BE USED RS
STATISTICALLY SDUND CONSERVATIVE 95 PERCENT CONFIDENCE LINITS BECAUSE
THE ACTUAL CONFIDENCE LEVEL RSSOCIATED WITH THIS LIMIT IS )95 PERCENT

AN APPROXIMATE LCse OF _.7839437890052795 wo/L IS OBTAINED BY
NCNLINEAR INTERPCLATION BETWEEN .55 AND 1

WHEN THERE ARE LESS THAN TWD CONCENTRATIONS AT WHICH THE
FERCENT DEAD IS BETWEEN 9 RND 199, NEITHER THE MOVING
AVERAGE OR PROBIT METHOD CAN GIVE STATISTICALLY SOUND RESULTS.

Method Reported: E%J Binosial [ ] Moving Average [ 1 Probit

Note: Method selected is that which gives the narrowest confidence lisits for LCse.

PREPARED BY: /{"’”'/Au)c””p DATE: S//‘f/f‘/

n .
REVIEWED BY: %“MM MTE: S R0y

ps03Y




LC=e Calculations

ABC Study No, : 41672

Cospound Nase : CT-D29-94

Species : Rainbow Trout

Exposure Pericd: 48 & 72 & 96 Hours

fmalytical Bio-Chemistry Labs y

7208 East ABC Lane
p.0. Box 1097
Colusbia, Missouri 532€3

Study Director : Marc Sword 85-19-1994 Page ¥ f
—RESULTS CALCULATED USING THE BINOMIAL METHOD—
CONC. NMUMBER  NUMBER  PERCENT BINDMIAL
g/l EXPOSED  DERD . DEAD PROB. {PERCENT)
i 13 19 10 9, 76562029651 h42D-82
.3 19 19 100 9.7656205¢965164c0-9
.3 ie 8 @ 9. 7656003296516420-82
.18 13 (' ) 9, 7656203296516420-82
.1 13 (. e 9. 7656285296516420-02
THE BINOMIAL TEST SHOWS THAT .32 AND .56 CAN BE USED £S5
STATISTICALLY SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS BECAUSE
THE ACTUAL CONFIDENCE LEVEL RSSOCIATED WITH THIS LIMIT IS Y95 PERCENT
EN FPPRONIMATE Lise OF . 4233202048195465 wo/L IS CBTAINED BY
NONLINEAR INTESPOLATION BETWEEN .32 RND .56
WHEN THERE ARE LESS THAN TWO CONCENTRATIONS AT WHICH THE
PERCENT DEAD IS BETAEEN Q AND 18@, NEITHER THE MOVING
QUERREE OR PRGBIT METHOD CAN EIVE STATISTICALLY SOUND RESULTS.
Method Reported: 54 Binomial { ] Moving Average [ 1 Probit
Note: Method selected is that which gives the narrowest confidence lisits for LCse.
FIEFARED 3Y: )(«w/ @’MW,Q DATE: 5’// 1//‘/
REVIEWED B3Y: f&w B g ptE: 2 R-FY
A:C { ‘.‘.\;Q." 1 H "., o ~ oo -
Lisitbie p20035




—

DOSE-RESPONSE CALCULATIONS

|
-

Test Material:_(T-529-%7 3

ABC Study Number:_4/&73—

Protocol Number: 0o! : N

Study Director: /MA/L/ ;

Y4

Data at ﬂz Hours of Exposure.

L3

v

where:

The following calculations provide a least squares estimate

of the slope of the dose response line.
Y=m X +Db

Y = Percent Mortality in Probits

b = Y-intercept

X = Log Concentration

m = Slope of Dose Response Line

Actual Log Percent
Conc. Conc. Mort. Prebits
0.56 -0.252 100.0 7.33
0.32 -0.495 0.0 2.67
Regression
Constant 12.1582
R Squared . 1
No. Observations 2
X Coefficient(s) 19.1739
Y = 19.174 X +( 12.158 )
Dose Response Slope = 19.17

1.0000

Correlation Coefficient (r)

*NOTE*: These results are only intended to illustrate the
dose-response line and determine the slope for this acute
toxicity data. Probits for 0 and 100% mortality were set at
2.67 and 7.33, respectively. All other probits were obtained
from: Finney, D. J. 1964. Statistical Methods in Biological
Assay, 2nd Editjon. Griffin,))ondon.

Data Entered By: MA@M&V

Date: 5/2/7Z
Date:_0-19-74

Reviewed By:79rm«./ Dgtos—
7

BoLaBsEi L b
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TEST ORGANISM MEASUREMENTS (10 Organisms)

Test Material: CT-529-94

Study #. 41672

Protocol No.: 7601

Study Director: Marc Sword

Test Species: Rainbow Trout
Source: Mt. Lassen Trout Farm

Balance Used: Mettler PM460

Lot #: 494 -
Group Measured: Control

ABC material control #: 1905-1020

WET STANDARD
SAMPLE WEIGHT (9) LENGTH (mm) CALIBRATION
1 0.293 31 0.200 + 0.000 = 0.201
2 0.403 33 1.000 + 0.000 = 0.999
3 0.348 32 2.000 + 0.000 = 2.002
4 0.481 35 5.000 + 0.000 = 5.001
5 0.496 35 10.000 + 0.000 = 10.008
6 0.383 34
7 0.524 37 Class C weights used for calibration
8 0.628 38
9 0.574 38
10 0.626 38
MEAN STANDARD - MEAN STANDARD | LENGTH
WEIGHT (q) | DEVIATION LENGTH (mm) | DEVIATION | RANGE
) 31 = Min.
0.476 0.116 35 3 38 = Max.
Biomass Loading Rate = Total Weight of Fish: 4.756 g/15 L of water = 0.32 g/iL
. Jar Hb .
Entered by: Jane Bowman Date: 5-14-94
Checked by: S szft/ Date: 5-2¢-77
Study Director: M A,, wrd Date: s-z¢c-5
/Y '
Form AQ200 (7/6/93)
BCLABSO L L b2 pz 0 0




ABC LABORATORIES, INC.
MORTALITY AND BEHAVIO

RAL OBSERVATIONS - FISH

Test Material: CF-$2-5¢ Protocol No.:_1cc ! O Definitive
Etudy Director: __ i 9wl Study #:_ 4100 2~ Preliminary
ITest Species: O L. macrochirus & O. mykiss O P. promelas (1
No./Vessel: S Dil. Water: [ Blended O__ ___ FishLot# _i49q _ Fish Fed: NC¢ |
Acclimation Mortality: Q_ Waterbath: __| Date Initiated: _4-27-5¢
Compound Added: _ 57110 _A#a,____ Fish Added: 27t 4 pMm. Date Terminated: §-/-9Y
Test '
Cone. IlL 24 Hours 48 Hours 72 Hours “ 96 Hours
mg/L . Cum, Cum. Cum.
(ppm) ||Dead Obs. Dead { Mort Obs. Dead| Mort Obs. Dead| Mont Obs.
D-t0 Lj — ) _
: =) N olo | s~ oo S N~
< g1 - -
¢ 6 O 6" - J () 5—
e 5 olz| - g |
we 151 7 ols | — oS | -
|
{ ..
N b
Observer || (3R @ heS s -
Dwtorme |2t 1 [3iqspan Vhelty 100 pun L5y 75,
REMARKS: N = Normal; LOE = Loss of Equilibrium; Q@ = Quiescent; SUR = Surfacing:
€S = Erratic Swimming; DK = Dark Discoloration; OB = On Bottom; LR = Labored Respiration
O QA Procedure Audit () . civcesw Hions fecer A(Cﬂ ou ‘f/Zf/fq.Wv(S V/}ﬂ/fﬁ/
Prepared by: l:'\,)(u..cc' L~ Euc‘ 2 Date: 7/‘2‘7 '(/(/
Reviewed by: A UC‘/M% QA/ Date: 'S//7/7 vd

ORM #32 (07/23/92)
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ABC LABORATORIES, INC.
PREPARATION OF TEST CONCENTRATIONS (weight/volume)

Test Material: CT-5c 34 _ Protocol No.:__7¢¢!
Study Director:__ ey S =cid Study #: 4767 2

Purity: VIP_% (Batch/LotNo.:__ 3/ 4 ID No.:_T5-7:3%

Target Tare Net Adj. Net | Dilution Final

Sample Weight Weight Weight | Weight* | Volume Conc.
Number (g) (g) @ |- (g (L) (mg/L)

1 p.0o8s i | ctecoc] o colls — 15 ¢l (&

2 15 cee  |pex - (5 o1

3 C ST ¢ e 0 15T — = %

4 .50t S -CCT | S0 — i 5 \CC I

5 : |

6

7

8

9

10

11

12

13

E —

1.6 mL of __Getin, added to each test weight before addition to

test chamber

1.5 mL of o ! A added to vehicte blank test chamber
* [J Corrected for purity or active ingredient of test compound
[@ Based on total product, i.e., not corrected for purity or active ingredient of -
test compound.

Balance Calibration: l.Occ g+ e g=o0FY g .
§>C|as C wt) (Tare) (Final wt)
Balance used: ﬂ’ew‘\er NG T ABC material control #:_/9C% “(Cz¢
Sample weight was stirred into the dilution volume with a glass stir rod or
stainless steel paddle.
COMMENtS: (5 5. fence voed Snrtecton R3ces A5 unf, conk # el 45O 277y
& e wedzrse :

R A ,
Weighed by: WARREN RailTol on ‘/év'/fy ‘//Qmﬂc)/w( Date: 7¢/%7/
Reviewed by: Qoo b Date: 574/7 %
Study Director: _ Aot Date:_5/¢/7%
FORM #18 (09/29/92)
BOLABS QL2
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ABC LABORATORIES, INC.

OBSERVATIONS AND/OR REMARKS FORM

Test Material:_CT-529-4 . Protocol No._ 141

Study Director: Pare Seeerd Study #: H4)67 2

for1-f o The 10 cnd OUC Wl Grlef s e
Clec s d~._(/ /K/[Q (b i""'d (00 M}/(,

Sa/w#\«mc, C R ;2;-1—-—((9 oS O hewt -

V/“z%"ﬁd LD]Z {1&#\,0 DLI__, ay, L/‘Z7~$L/

7\}0"//(/ 0)HO ’}/L SJ’(LU‘\‘\I P (.qu./, 0—)1@(/54» )(A'/‘/‘OWS
LS [/UU-( L]M A\‘S(’e-—'c/{‘tj &L(.\e T w0 tto 1Ty liw ?/’
joo7%

N() cbjc_/v-‘z tions (¢ coxt&»‘[) ¥ q/Pf/‘VL/

: g\),_'ﬂ/ Cratane ehs P L//;‘o /[/L/

kal §

f e PR L{‘Z’?"‘iL/ @ Ewcs y/;/f 74

NOTE: Individual entries must be dated and initialed.

Reviewed by: Gt by 2e [ Date: S//7/74/

Jg /.
Study Director: W Date: 5/‘/ 7 /

FORM # S5 (11/25/91) (FDh
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ABC LABORATORIES, INC.

—FISH ACCLIMATION RECORD
Species: RF»I‘MBonJ Trou\'{" Species Lot #: qu/ :
»—
Acclimation Tank #:__| Bath DO # Removed from Culture__ 2260
Culture Tank/Aquarium{{iving Stream)Section#: LSB |2+
Date Removed: S'—?—Q‘/ Date Returned: S -13- 70/
Dilution Water Type: [PHard Blended UWell OSalt O
Acclimation Acclimation | Acclimation | Number Study
Time (Hr) Date | Obs. | Temp.® (°C) Mortality Used Number
0 sfafacl o | y2%¢ | T
24 |sfofumol | |3°%C O
sfnfq[moH | 13°C o ¢ o 41672
48
@l | men | 13°C 7e) % 0iend |
72
5-/394 | MO 13 o)
*“This is en exact cofly of : .
96 The }uinal documgnt’”’ Lo
/ e
By M WJ date Qf._?y
Comments:
* Temperature measured usinngeﬁ /digital thermometer
Remarks: Note nall fish held without food during acclimation
Prepared by: 4 Hz{\)\ww L Date: 5-F-7Y
Reviewed by: A_’Ma c &:‘:@_é Date: ¢-2-79

Form #119 (2/14/92)(FDIl)

0 T -
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ABC LABORATORIES, INC.

FISH ACCLIMATION RECORD J‘
Species: Kawbr froct Species Lot #:___ 777 l
Acclimation Tank #:___FF # Removed from Culture__~/7>
Culture@Aquarium/Living Stream Section#:___7~<A /
Date Removed:__ 72 3-9Y Date Returned: 4-19-71
_ || Bilution Water Type: KHard Blended OWell [JSalt O J
Acclimation Acclimation | Acclimation | Number Study
Time (Hr) | Date | Obs. | Temp.2 (°C) | Mortality Used Number
0 pa3iv | A e ---- ----
24 Wy A /T o
4-05 | 0 0413 o
48
Y- WL ('I) )
)5 4567
72
4-27 }4&
96

LComments:QE KR 25 %Y
oewry-11-9

@ Temperature measured using g’merc?@/digital thermometer

Remarks: Note - all fish/pij"hout food during acclimation
Prepared by: ’7/4/” b »ﬂ%’ Date:_ 7" 23 -7%

Reviewed by: Date: /%77

Form #113 (2/14/92)(FDI))

MOLAGS QU b7 0052




ABC LABORATORIES, INC.

FISH CULTURE RECORD J
e — T
Species: Rair oo Alea Lot #: day
@nRyAquarium No: __ 56 Source: _ 0w Lassen Tvokt Farm
Water Type: Yard . Food Lot No.: __Hiuun  Qwug
Date Rec’d: \' 24- A4 No. Rec’d: Socee Appx. No. Remaining: £ 38en
Lights On: __6:00 a.m. Lights Off: 10:00 p.m. __ Transition: __30 min
Feeding °C
Date/ID Mort. | Schedule | Temp. Treatment and/or Comments
. L, Redurwed Cish pu\\ea on W30 ihat Gere
S-Ss-aull o) b J \\ wol used for Studies, MOM s-S-9Y
oo e b Ao %r fer—owes 0~ - %
S\ s A 1= 1 L{ \ ' s
977‘/%1 | | 10 (|
Jifiw Dec| © | 0 1
- Remouved 20> FRSh for Aecclimatiov IMoH
-9 Ao 1 a 71
5'\9'G\-k$-’<u o 1 7 W\
\S-\\-‘\«.ﬂ N O ‘] (/ \.\
\S"\L"\*-ﬁvlu (@] ’_\ 7 \\ J \ -
A/ 1/ RC‘“PNed ~eclimation Fish pulied
RCRPCN o R W\ |on 5-7-74 potused frrshidy
S-14-4 ) Jusam+ &t
v
5554 gy | 0 |0 A /i ' ,
. I act copY ¥t .
5 -\w-ﬂmﬁ" © L 5 \Z “This 1S gn o ment”
Snam | O L "Q \ D e..LZ—-—-—‘ ik
AA
Sweag | © 1Y \
Note: Temperature taken with a mercury thermometer.
Prepared by: Date: .55 AV
Reviewed by: Date: 5/‘9/f,‘/

FORM # S0A (3/16/93)

pz 0043




ABC LABORATORIES, INC.

| " FISH CULTURE RECORD
 gr— ——__—__——___—.—_—-——_—-—————_'———_———__—[—"
[ Species: Ro'\nh:u.:T“oJ\ Lot #:__x4 /
Aquarium No: \ —>LSB  Source: __ M \escer tnst Yorm
Water Type: ol Food Lot No.: __S\wawn  wua@ -
Date Rec’ d \-2w.au_ No. Rec’d: _Spoo Appx. No. Remaining: <4 gg_
J Lights On: __6:00 a.m. Lights Off: 10:00 p.m. _ Transition: __30 min
F Feeding °C
Date/ID Mort. | Schedule | Temp. Treatment and/or Comments
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Note: Temperature taken with a mercury thermometer.
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ABC LABORATORIES, INC.

FISH ( CULTURE RECORD ' l

Species: Rr:unbhu) Teos Lot #:___ugqy
Aquarium No: \ Source: _ M. ng.n—cm Forms
Water Type: S PP~ Food Lot No.: __“uge %iyug

Date Rec’d: - 24-<au_ No. Rec’d: _Secze Appx. No. Remaining: __4102
J Lights On: ___6:00 a.m. Lights Off: 10:00 p.m. __ Transition: __30 min
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ABC LABORATORIES, INC.

l FISH CULTURE RECORD

Species: I Lot #:

-Aquanum No: \ Source:

Water Type: Do Food Lot No.: ___Y\W3® uivuag

Date Rec’d: \'2x- %A No. Rec’d: Swo>____ Appx. No. Remaining: Moo

Lights On: ___6:00 a.m. Lights Off: 10:00 p.m.  Transition: __30 m
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Date/ID Mort. | Schedule | Temp. Treatment and/or Comments
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| Note: Temperature taken with a mercury thermometer.
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ABC LABORATORIES, INC.

FISH CULTURE RECORD

Species: Reus m/bb&T(aJ‘\ Lot #: LaAaw
Aquarium No: \ Source: __ (. Losser Sokx Faem
Water Type: HNacd Food Lot No.: /16 /7€

Date Rec’d: _\- 2+2+ No. Rec'd: So» = Appx. No. Remaining: _A\0Dd
Lights On: _6:00 a.m. Lights Off: __10:00 p.m. Transition: _30 min

1 Feeding °C T

] Date/ID Mort. | Schedule | Temp. Treatment and/or Comments
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Note: Temperature taken with a mercury thermometer.
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ABC LABORATORI!ES, INC.

FISH CULTURE RECORD

Species: Rainbow Trout,, Eggs Lot #: L/C/‘/

Source: _Mt. Lassen Trout Farm Water Type: _Hard /

Incubator No./Tray No: _A - 6% _

Date Received: (-27-9¢ No. Received: _3$ 920 Appx. No. Rema;r;;nbz\‘s’/w
Mortality

Total Not| °C*
“ Date/ID |Nonviable|Deformed| Dead Mort. Dist.| Temp. Comments
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ABC LABORATOR!ES, INC.

FISH CULTURE RECORD

Species: Rainbow Trout, Eggs Lot #: Wé/
Source: _Mt. Lassen Trout Farm Water Type: _Hard
Incubator No./Tray No: A - é - ?
Date Received: _/-217-9¥ No. Received: $ ¢o@ Appx. No. Remaining: 2700
Mortality
Total Not| °C*
Date/ID |Nonviable|Deformed| Dead Mort. Dist.| Temp. Comments
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ABC LABORATORIES, INC.

FISH CULTURE RECORD ||

Species: Rainbow Trout, Eggs

Source: /M. Lo sSen drowt desre

Lot #: Y99 ~

Date Received: /-2 2-?¥

# Received: _$c=°

~ # Remaining: AMQ ‘

Incubator/Tray # _A- 6-§

Water Type:__ Aard
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ABC LABORATORIES, INC.

I CULTURE ROOM OBSERVATIONS/REMARKS FORM -

(Normal or X-bearing )

PERSONNEL ¢ @Mﬁ\/

- ~~ v 14 Z
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5000 ,,&I -GRFFN"FGGS & SPERM s {
| 5%
SkpPry MT. LASSEN TROUT FARM _ Lo N
o o SPAWN INFORMATION  DATE: [-20-%f SE @
lot 494 ' i g.g -g
Darmbocs promF SPECIES: Oncorhynchus mykiss g
" (formerly Salmo gairdnery) -1
Rw SOURCE CODE: S £ g}
F23-79 NUMBER OF EGGS: __5000 pooled o2
NUMBER OF FEMALES USED: 26 N
NUMBERS OF MALES USED: 2 £ 2
NS
>
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Individual entries must be dated and initialed. J
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ABC LABORATORIES, INC.

RAINBOW TROUT EGG FERTILIZATION PROCEDURE

Arrival Date: __1-9-ic Acclimation Time: _3 /3 hc
Source: Mt Aassen Tmatfarn Temp: 9.2
Temp: __3.0°C. ABC Lot Number: _49Y '

Rainbow Trout Egg Fertilization Procedure

Eggs and milt were allowed to acclimate to desired
temperature before fertilizing. Upon acclimation the unfertilized
eggs were transfered to a dry plastic bowl and milt added.
isothermal dilution water was added until the eggs were well
covered and the mixture gently stirred. After stirring the eggs
were left undisturbed for approximately one minute. The excess
water was poured off and the newly fertilized eggs were rinsed
several times with dilution water to remove any excess milt and
ovarian fluid. The eggs were then allowed to water harden for a
period of at least one hour before transfer into an incubator or
placement into test systems.

“This is an exact corv of .
The original document” :

By Wdateu/f% |

Fertilization Procedure
Conducted By: _|eronny & [P Date: -7 -5

T
|_Reviewed By: %‘ 04% Date: /~Z22-77

FORM # AQ-001 (8/19/21) ton
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CYTEC

Ot 112

CYTEC INDUSTRIES INC.
Five Garret Mountain Plaza
West Patersan, NJ 07424
Tel. (201) 357-3100

ARC LABORATORIES
APR 26 1994

April 18, 1994

Analytical Bio-Chemistry Laboratories, Inc.

Interstate 70 East

7200 East ABC Lane

P.O. Box 1097

Columbia, MO 65205

Attention: Dave Burgess, Client Services Representative
Reference: CT-529-94 Aquatic Toxicity Studies

Dear Dave:

You will receive, under separate cover, a material

identified as CT-529-94. Please submit this material to the

following tests at the following costs:

Srupy #

Test .- Protocol Cost
Acute Toxicty to Rainbow Trout. 7601 > Hic72
Acute Toxicity to Daphnia Maana 7806 - > H1L75
Acute Toxicity to Green Algae OECD-201 ——) o] V14

RANGE FINDING SHOULD BEGIN WITHE 0.1, 1, 10 and 100 HG/L: ‘
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Analytical Bio-Chemistry Laboratories, Inc.
Page 2
April 18, 1994

These studies shall be governed by our master study contract
dated January 21, 1985, which is incorporated herein by

reference, and the Protocols on file, which are identified

above.

The test materjal, CT-529-94 is an opague liquid with an
oily odor. This material is soluble in water but limited by
viscosity. The following special handling conditions apply
to this material: CAUSES EYE AND SKIN IRRITATION - Store at
room temperature away from light and heat source. Avoid
contact with iron, copper or aluminum equipment.

THE TOXICOLOGICAL PROPERTIES OF CT-529-94 HAVE NOT BEEN
FULLY INVESTIGATED, SAFE HANDLING PROCEDURES SHOULD BE

EMPLOYED. SEE ATTACHED MATERIAL SAFETY DATA SHEET FOR

ADDITIONAL INFORMATION.

Please have all draft and final .reports, invoices, and test
material information sent to my attention. The Cytec
Representative to whom all technical questions regarding‘
this project should be addressed is P. A. Vernon. My oféiééw

number is (201) 357-3375. Please inform me of your receipt

of this material.




Analytical Bio-Chemistry Laboratories, Inc.

Page 3

April 18, 1994
/.

If you agree with the above, kindly sign and return to me a
.

copy of this lettér being submitted to you in duplicate.

our agreement in this matter will commence as of your date

of acceptance.

=

Sincerely,

CYTEC INDUSTRIES

By: (%JEL&JVQ$W+;>£&~ﬁf‘~

Name! Patricia Ann Vernon
Title: Associate Toxicologist

ACCEPTED: A/Pﬂlc. 28 , 1994

ANALi;iﬁAL BIO-CHEMISTRY LABORATORIES, INC.
By:

Name: DAVID DBuLEZesS
Title: CcLlENT SERVICE ACPRESENTATIVE

pavABC
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. 180 | ABORATORIES
7200 E. ABC Lane, Columbia, MO 65202

Juv 4 H ®

“Working for You”

Tel- 314/474-8579  Fax: 314/443-9033

PROTOCOL ALTERATION NOTIFICATIOI\/{

STUDY TITLE: "Static Acute Toxicity of CT-529-94 to Rainbow Trout
(Oncorhynchus mykiss)" T

PROTOCOL NO.: 7601 ALTERATION NO.: 1

LABORATORY: ABC Laboratories, Inc. LAB STUDY NO.: 41672

SPONSOR: Cytec Industries EFFECTIVE DATE: June 14. 1994

)

AMENDMENTS:

1. Protocol Section: Test Specific Information - Testing Facility
The protocol lists the following as the testing facility:

ABC Laboratories, Inc.

7200 E. ABC Lane

P.O. Box 1097

Columbia, Missouri 65205-1097

Phone: (314) 474-8579
Fax: (314) 443-9089

In addition to ABC Laboratories, the following location is added to the protocol under
testing facility:

Engineering Surveys and Services
1113 Fay Street
Columbia, Missouri 65201

Phone: (314) 449-2646
Reason: Engineering Surveys and Services conducts the total organic carbon ¢TOC)

analyses of control water in support of this study. The TOC analyses are
performed according to OECD GLP’s.

Effect on Study: Identifies the site of the laboratory conducting the TOC analyses.

2. Protocol Section: 3.3 - Test Vessels

The protocol states that test temperature will be 15 + 2 °C. The definitive test was
performed at a range of 12 + 2 °C.

Reason:

The temperature range was changed to maintain consistency between this study and a
second static acute toxicity study of CT-529-94 to rainbow trout (Oncorhynchiis myAiss),
which was run concurrently with this study. The second study (ABC study #41679) was
performed in dilution water amended with organic carbon (humic acid). The test
temperature specified by the study protocol for the second study was 12 °C.

Analytical Bio-Chemistry Laboratories, Inc.
Established 1968
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ABC LABORATORIES
7200 E. ABC Lane, Columbia, MO 65202 Jul 14 1994

®
Tel: 314/474-8579  Fax: 314/443-9033 , J _ j
Working for You

PROTOCOL ALTERATION NOTIFICATION

STUDY TITLE: "Static Acute Toxicity of CT-529-94 to Rainbow Trout
(Oncorhynchus mykiss)"
PROTOCOL NO.: 7601 - ALTERATION NO.: 2

LABORATORY: ABC Laboratories. Inc. LAB STUDY NO.: 41672

- SPONSOR: Cytec Indystries EFFECTIVE DATE: June 15. 1994

DEVIATION:

1.  Protocol Section: 4.6 - Test Procedure - Chemical and Physical

In addition to the water quality parameters listed in the protocol, total organic carbon
(TOC) was measured in the O hour control dilution water.

Reason:

TOC was measured to maintain consistency between this study and a second static acute *
toxicity study of CT-529-94 to rainbow trout (Oncorhynchus mykiss), which was run

concurrently with this study. The second study (ABC study #41679) was performed in

dilution water amended with organic carbon (humic acid). TOC was measured in the

clean water control and the humic acid control during that study.

Effect on Study:

Provides TOC measurements in the O hour tontrol water.

STUDY DIRECTOR’S / W // / )
SIGNATURE: g DATE: L/S/%Y ..
/15,

\
Ty

SPONSOR REPRESENTATIVE’S |
SIGNATURE R »éﬁw,Cm/DA-’LE: ‘7/ aLe:
& —

Analytical Bio-Chemistry Laboratories, Inc.
Established 1968
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7200 E. ABC Lane, Columbia, MO 65202

®

“Working for You”

Tel- 314/474-8579 Fax: 314/443-9033

PROTOCOL COVER SHEET

The protocol for ABC Laboratories study #41672 consists of copies of the following information:

I's
v

ABC Laboratories Protocol: _7601

Study Authorization Letter Dated: _ April 18, 1994

Test Material: _CT-529-94

Species: __Rainbow_Trout (Oncorhynchus mykiss)

Supplier: _Mt. Lassen Trout Farms '
Red Bluff. California

The proposed experimental start date is _May 11, 1994

The proposed experimental completion date is May 15, 1994

Protocol Approval - -

ABC Laboratories’ Study Director

Name (Signed): /"\MV / Date: 5/”/45/

Name (Typed): Marc C. Sword Title: Biologist I

The above information has been collected and compiled into the protocol for study #41672. The
signature date abdve constitutes the "Study Initiation Date".

Analytical Bio-Chemistry Laboratories, Inc.
Established 1968 D e
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ABC LABORATORIES, INC.

DEFINITIVE CONCENTRATION NOTIFICATION

Test Material: _CT-=77-4% Protocol No.: _7(¢/

TS290)

Study Director: A/\fw(/ Swofﬁ‘/ Study #: 41612~

I

Firm: Cla,‘rvc, ivnot\ ,'{;TCS

Phone:_(2> ) 257-2375

Sponsor’s Study Representative: pccrr.‘cia A Verwoa

Person Notified: Same { X ) Other:

Date of Notification: </ ’// i

Notified by: /{Mr(, SW of /

Notification of preliminary testing results with the following definitive test levels
agreed upon:

Vehicle:__{/#

Test Material ABC # Test Species Test Conc. (mg/L)

CT_'W7‘/ Y672 Rainbowimpuat Cowtral 0,)0,0.)5/} 032
SZ?(O - ) 7/

015t and 1:0ny /1

@E . CS 5/,;/77

Date: > ////7‘/

=

coiows vy L\t Tl 5 S
Study Director: WW /

Date: g// //7/

FORM # 186a (5/28/92) (FDI}
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7200 E. ABC Lane, Columbia, MO 65202

Tel 314/474-8579  Fax: 314/443-9033

ABC BLANKET PROTOCOL NO. 7601

(Revised February 22, 1994 for Cytec Industries Inc.)

Static Bioassay Procedure for Determining the Acute Toxicity
of Chemical Substances to Freshwater Fish

ABC Study Number

Test Substance

Test Organism

Analytical Bio-Chemistry Laboratories, Inc.
Established 1968
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ABC PROTOCOL NO. 7601 Page 2

PROTOCOL APPROVAL
ABC Laboratories’ Study Director

Name (signed) and Date: __To be completed on the protocol cover sheet for each individual study

Name/Title (typed): _To be completed on the protocol cover sheet for each individual study

Sponsor Regresentativ'e -
Name (signed): \OM W\N\ Date: a!aal[ Q4

Name/Title (typed): _Patricia Ann Vernon, Associate Toxicologist

(Other sponsor-required signatures may be added below.)




ABC PROTOCOL NO. 7601 Page 3

TEST-SPECIFIC INFORMATION

The following information is necessary to be in compliance with Good Laboratory Practice
regulations and/or ABC Laboratories’ policy.

The sponsor is responsible for providing a Material Safety Data Sheet (MSDS), if available,
and any other information necessary for proper handling, shipping, and storage of the test
substance. The sponsor also agrees to accept any and all of the test substance that remains
unused at the end of testing and to assume responsibility for its proper disposal.

Testing Facility

ABC Laboratories, Inc.
7200 E. ABC Lane
Columbia, MO 65202

Phone: (314) 474-8579
Fax: (314) 443-9089

Study Sponsor

Cytec Industries Inc.
5 Garret Mountain Plaza
West Paterson, New Jersey 07424

Phone: (201) 357-3375
Fax #: © (201) 357-3057

Test Substance(s) To be completed on the protocol cover sheet for each individual study
(name(s) used in report and correspondence) '

Note: Written confirmation of percent purity along with specific activity and molecular
weight, where applicable, must be provided.

Analytical Confirmation (Please check the appropriate statement.)
Analytical confirmation will be performed by ABC Laboratories, Inc.
X_ Sponsor requests no analytical confirmation.

Analytical samples will be collected and shipped to sponsor for analysis.

r
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ABC PROTOCOL NO. 7601 Page 4

Test Concentfations Definitive test concentrations will be specified in a notification form
or protocol amendment.

A

Test Organism

S

Species: To be completed on the protocol cover sheet for each individual study

Supplier: To be completed on the protocol cover sheet for each individual study

-
-

Experimental Dates

Proposed starting date: To be completed on the protocol cover sheet for each individual study

Proposed termination date: To be completed on the protocol cover sheet for each individual study

GLP Compliance (Check the most appropriate):

EPA-FIFRA ; EPA-TSCA ; FDA : OECD _X ; Other

i
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ABC PROTOCOL NO. 7601

Page 5

1.0

2.0

3.0

INTRODUCTION ,

Aquatic toxicity tests have been used extensively in the-assessment of the environmental
effects of chemical substances. Indeed, aquatic bioassays are required by federal laws
such as the Toxic Substances Control Act (1), FIFRA (2), and the Clean Water Act of
1977 (3). With the testing guidelines for these laws in mind, as well as FDA’s Good
Laboratory Practice Regulations (4) which complement them, ABC Laboratories, Inc.
has prepared the following protocol. The static bioassay method presented here was
patterned after procedures that were formulated by the U.S. Environmental Protection

Agency (5), American Public Health Association (6), and the American Society for
Testing and Materials (7).

OBJECTIVES

The primary objective of the toxicity test described herein is to evaluate the acute toxicity
of a chemical substance to freshwater fish under static conditions. This is achieved by
determining LCs, levels of the toxicant during a 96-hour exposure period. An LCj, is
the approximate concentration of the test substance that produces 50 percent mortality of
test organisms after prescribed intervals. The method is designed to yield LCy, values
following 24, 48, and 96 hours of exposure.

RANGE-FINDING STUDY

3.1 General. For most chemical substances, the approximate toxic level to aquatic
organisms is not known. Because this information is essential before a definitive
toxicity test can be conducted, ABC Laboratories may perform range-finding tests
at the discretion of the study director and study sponsor. The information derived

from this preliminary test will be used to set concentration levels for the definitive
bioassay described in the Definitive Study section. '

g
[

3.2 Test Organism. The fish species to be used should be selected by the study
sponsor from the list of recommended species in Table I. The most common
species used for toxicity testing includes bluegill (Lepomis macrochirus), rainbow
trout (Oncorhynchus mykiss), and fathead minnow (Pimephales promelas). Fish
ranging in size from actively-feeding fry to 5.0 g will be used as test organisms.
The fish used in a test will be approximately the same size and the standard
length of the largest fish will be no more than twice that of the shortest fish.
Length and weight will not be measured on fish used for definitive testing. The
fish will be obtained from an established commercial hatchery or in-house
cultures. The particular source to be used is dependent upon the seasonal
availability of test organism and will be listed in the test-specific information on
the protocol cover sheet, along with the species selected by the study sponsor.
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3.4

The test organism lot will be from the same year class and same source and will
be cultured following the techniques described by Brauhn and Schoettger (8). All
test organism will be held on a 16-hour daylight photoperiod with a 30-minute
transition period and observed for at least 14 days prior to testing. A daily
record of fish observations during the holding period, along with any prophylactic
and therapeutic disease treatments, will be kept and included with the final report.
During the holding period, the fish will receive a standard commercial fish food,
which may be supplemented by live brine shrimp nauplii (Arremia sp.) and/or
other aqyatic invertebrates. The fish food lot will be analyzed for contaminants

prior to use. The food used during the culture period as well as the source of the
food will be indicated in the report.

Test Vessels. The range-finding test will be conducted in five gallon widemouth
glass jars containing 15 L of test solution and five fish per concentration. The
mouth of the jars will be covered with a polystyrene lid or with aluminum foil to
keep out foreign objects. These test vessels will be immersed in a water bath
with temperatures maintained within +1°C of the desired test temperature (Table
I). For temperature control in the water bath, thermostatically controlled heating
elements will be used for warmwater tests (23 +2°C) and refrigeration units for
coldwater bioassays (15 +2°C). The dilution water used will be well water
prepared to a total hardness of approximately 130 to 160 mg/L (as CaCO;). The
specific water hardness will be achieved by blending naturally hard well water
with well water that has been demineralized by reverse osmosis. The dilution
water used in the study will nof contain any contaminant in amounts that
adversely affect the test organism. Therefore, ABC test waters will be screened
at least two times each year for organochlorine pesticides, organophosphate
pesticides, chemical oxygen demand (COD), unionized ammonia and inorganic
trace elements. Monthly measurements on well water and the hard blended water
will be made for total organic carbon and suspended solids. In addition
measurements of hardness, alkalinity, dissolved oxygen, conductivity, and pH will
be made on these waters at least three times a week. Water quality values
obtained from periodic screening of blended dilution water for selected
chemical/physical factors will be included in the report. The test system was
selected to meet the requirements of the U.S. EPA.

TFest Substance. Specific information regarding the test material is to be supplied
by the sponsor and should be sent to the attention of ABC Laboratories’ sample
accountability officer with the test material. Such information should include, but
not be limited to, name of the test material, lot or batch number, physical
description, solubility in water and organic solvents, vapor pressure, stability,
purity, available toxicity information and handling precautions. The assay of
purity (e.g. % active ingredient) and impurities of the test substance, and
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3.5

retainment of such data, is the responsibility of the study sponsor. Of particular
importance as pre-study information in the consideration process for analytical
confirmation of test solutions are the following parameters: water solubility,
vapor pressure, hydrolysis rate and photolysis rate. A MATERIAL SAFETY
DATA SHEET MUST BE SENT PRIOR TO OR WITH THE SAME
SHIPMENT. The characterization, stability and solubility studies will be the
responsibility of the sponsor. The test concentrations will be prepared on a
weight/volume basis unless otherwise specified. A record of all sample weights
and dilugions will be kept, checked by a second party, and furnished in the final
report. Under certain experimental conditions, the sponsor may elect to confirm
test concentrations by approved analytical techniques. Factors such as limited
aqueous solubility and compound volatility may require analysis at O and 96
hours. If analytical confirmation is desired, the study sponsor must submit an
appropriate analytical method to ABC Laboratories. If analytical confirmation of
test concentrations is not conducted as required by Good Laboratory Practices

(GLP’s), a disclaimer statement will be included in the GLP compliance statement
in the report. ‘

Test Procedure. The range-finding procedure is as follows:

3.5.1 Test organism will be acclimated gradually to the test temperature and
dilution water for at least 48 hours prior to testing, during which time
they will be held without food. If mortality of the test lot in acclimation

exceeds 3 percent in the 48 hours prior to testing, the fish will not be
used.

3.5.2 If performed, the range-finding test will be initiated by exposing groups
of five fish to one or more toxicant concentrations usually spaced apart by
a factor of 10. No preliminary test will be performed if the sponsor
requests a specific concentration regime. ABC Laboratories will test up
to a maximum of 1,000 mg/L in the definitive test, unless otherwise
requested by the study sponsor. The test organisms will be placed in the
test chambers in an impartial manner within 30 minutes after solution
preparations. Impartial distribution will be achieved by sequentially
adding one or two fish to each test chamber until all test chambers have
their complement of test organisms. The initial toxicant concentration
regime used will be 1, 10, and 100, and 1000 mg/L, unless otherwise
requested by the study sponsor.

3.5.3 The test chambers will be observed for mortality and/or abnormal

behavioral (sublethal) effects every 24 hours. Dead individuals, if any,
will be removed at each observation and a record maintained of mortality

.
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and abnormal behavior. Dependent upon this observation, additional test
concentrations may be added at levels above or below the finitial
concentrations. This procedure will be followed until a toxic range is

~ determined.  For example, if the 24-hour exposure results in total

mortality, new solutions will be prepared below the lowest initial
concentration until no mortality or partial mortality is reached. In the
converse situation, if no mortality is observed after 24 hours, new
concentrations may be added above the highest initial level until morality
isnoted. However, if no mortality is observed at preliminary test levels
in the range of 100-1000 mg/L, additional concentrations may not be
added. In this manner, a bracket is formed for the toxic range of the
compound.

3.5.4 The preliminary test will be conducted for a period of at least 24 hours

3.5.5

with the exact duration dependent upon the results of the initial
concentrations tested.

Results of the range-finding study may be used to set the concentratiop
range of the definitive study described in the Definitive Study section. At
Jeast five toxicant concentrations have proven to be adequate in assessing
the aquatic toxicity of most compounds.

DEFINITIVE STUDY

4.1

4.2

4.3

General. Following the preliminary range-finding study discussed in the
Range-Finding Study section, the definitive test will be conducted by the
procedures described below.

Test Organisms. Aspects concerning the acquisition, culture, and

acclimation of test organisms will be the same as discussed in the ‘Test
Organism section.

Test Vessels. For all definitive testing, the test vessel size will conform
to the maximum loading limitation of 0.8 grams of fish per liter of
solution for coldwater bioassays and 0.5 grams of fish per liter of solution
for warmwater bioassays (5). One of the following types of glass test
chambers will be used: (a) 5 gallon glass jars containing 15 L of solution,
(b) aquaria containing 30 L of solution, or (c) aquaria containing 75 L of
solution. ABC Laboratories will select the type of chamber to be used.
In most instances, the test chambers used will be 5 gallon glass jars
containing 15 L of solution, which is a recommended test vessel for static
bioassays (6). The jar will be covered with a polystyrene lid or a piece

AsCLABSU Y o2 pe 006G
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4.4

4.5

of aluminum foil to keep out fdreign objects. The water bath system
described in the Test Vessels section will be used to control test
temperatures. The test dilution water will be the same as discussed in the
Test Vessels section. -
Test Substance. Specific information regarding the test substance is to be
supplied by the sponsor. The remaining test sample will be sent back to
the study sponsor upon approval of the final report.

;
Test Procedure — Biological. The basic test procedure for the definitive
bioassay will be as follows:

4.5.1 The test organisms will be gradually acclimated to the test
temperature and dilution water for at least 48 hours prior to
testing, during which time they will be held without food.

45.2 The definitive test will be initiated by exposing groups of 10
organisms to at least 5 toxicant concentrations and a dilution water
control. The test concentrations used will be based upon the
results of the range-finding test and will fall within a geometric or
logarithmic series in which the ratio between consecutive
concentrations is between 1.5 and 2.0. As an alternate, the
definitive test will be conducted with triplicate test chambers at
100 or 1000 mg/L or at the water solubility limits of the test
substance and triplicate dilution water control chambers. The
definitive test concentrations will be selected after discussing
preliminary results with the study sponsor.  Additional test
concentrations may be added during the course of the test, if
necessary, to ensure a suitable dose response for calcylation of
LC,, values. The concentration range used must yield at ledst'one
concentration with a mortality of =30% and at least one
concentration with a mortality of =65%. The above mentioned
mortality response is not necessary in instances of maximum
exposure testing at the water solubility limit of the test substance.
This mortality response is also not necessary at a concentration of
100 mg/L or greater where the test is designed to confirm no
toxicity (or minimal toxic response, <50%) at these levels:

If a vehicle (organic solvent) is used in the preparation of test
solutions, an additional vehicle blank chamber will be used which
will receive an aliquot of the vehicle equivalent to the highest
amount used in the test chambers. The concentration of vehicle in

np S e~y -
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47

4.5.3

4.5.4

4.5.5

be placed in the test chambers in an impartial manner within 30
minutes after solution preparations, unless special, lengthy solution
preparation (such as stirring overnight) is required. If special
preparation is needed the method of preparation will be
documented. Impartial distribution will be as described in the Test
Procedure section.

ABC Laboratories will test up to a maximum of 1,000 mg/L in the
definitive test. This may be above the water solubility limit of the
compound and ABC Laboratories will report and observed signs
of solubility problems, such as precipitation or surface films. It
should be noted that regulatory agencies may require a repeat of
a study in which the water solubility limit was exceeded and
analytical confirmation of test solutions has not been performed.
In this event, ABC Laboratories will retest the material if

requested by the study sponsor at an additional charge which
includes analytical confirmation costs.

As an alternate test design, duplicate test chambers per
concentration containing 5 fish each will be used to reduce biomass

loading density when using test organisms near the upper size limit
of that recommended.

The test chambers will be observed for mortality and/or abnormal
behavioral (sublethal) effects every 24 hours (+1 hour from time
of test initiation). If more than 10% of the fish die in the control
population, then the test will be deemed unacceptable and the study
will be terminated. Dead individuals will be removed at each
observation and a record maintained of mortality and observed
abnormal behavior for each concentration tested. : Lo

Length and weight measurements will be made on either a
representative group of the test organisms prior to testing or on the
control or vehicle blank group at test termination.

Test Procedure — Chemical and Physical. Water quality parameters of

temperature, dissolved oxygen and pH will be monitored throughout the
test. Measurements of these parameters will be made at 0, 24, 48, 72,
and 96 hours of the test in all control, vehicle blank (if necessary), and
test concentration chambers. Additional measurements may also be made
at the discretion of the study director. Dissolved oxygen values in
exposure solutions will be judged to have been impacted by the compound

pz00 10
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if they have been reduced by =2.0 mg/L as compared to the control
solution. The degree of significance for pH levels will be +1.0 pH unit.

In the event that the definitive test is conducted with triplicate test
chambers at 100 or 1000 mg/L or at the water solubility limit of the test
substance, the temperature, dissolved oxygen and pH will be measured in
all test levels and controls at 0, 24, 48, 72, and 96 hours of the test.

If at any point in the study during routine water quality analyses, the
control dissolved oxygen level falls below 40% saturation, ABC
Laboratories’ study director will deem the test unacceptable and terminate
it. ABC Laboratories recommends that the test solutions not be artificially
aerated or pH-adjusted since these practices are felt questionable by
regulatory agencies. If the study sponsor anticipates that the compound
may create impacts on water quality and desires to adjust test solutions in
some manner, this must be authorized in writing before test initiation. In
the event that aeration or pH-adjustment is desired by the sponsor, ABC
recommends that the concentrations of test substance be measured by an
appropriate analytical method to determine if these procedures have
affected nominal exposure levels.

Analysis of Results. The results of the definitive study will be statistically
analyzed for 24, 48, 72, and 96 hour LCj, values and their corresponding
95 percent confidence limits, if possible. These values will be determined
by an LCy, computer program (9, 10). The slope of the dose-response
line will be calculated for the 96-hour data, if possible. Depending upon
the mortality data, the slope may be calculated by least squares regression
analysis in the above mentioned computer calculations (log of
concentration vs. probit transformation of percent mortality).

PO

5.0 DATA MAINTENANCE/REPORTING

5.1 Records to be Maintained. Records to be maintained will include, but not be
limited to, compound receipts; solution preparations and dilutions; instrument
logbooks detailing calibration and maintenance; facility records (kept at ABC);
nmaterial control identification numbers for all instruments used; storage of test
substance, solutions, and samples; and weights and volumes. All original raw
data collected during this study will be maintained at ABC Laboratories until
finalization of the study. Upon completion of the project, all raw data
specifically for this study will be submitted to the sponsor as part of the final

report.
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5.2 Report.

A final report containing all original raw data and/or certified copies of

certain raw data records will be submitted to the sponsor. A copy of the report
and associated raw data will be kept on file in ABC Laboratories’ archives. The
“final report will include, but not be limited to, the following:

5.2.1

5.2.2

5.2.3

5.2.4

5.2.5

5.2.6

5.2.7

5.2.8

5.2.9

5.2.10

5.2.11

Study dates, name, and address of test facility.
Objectives and test procedures as stated in approved protocol.

A description of the experimental design along with a description of and
reference to any statistical methods used for data analysis.

Description of test substance (date of receipt, storage conditions, purity,

physical characteristics, and method of preparing stock and/or test
solutions).

Description of methods used during the study.
Description of test organisms (source, culture techniques, etc.). '

Summary of all data and a statement of the conclusions drawn from any
data analyses, if appropriate.

Location of raw data.
List and signatures of study personnel.

GLP compliance statement by study director and a statement by ABC
Laboratories’ Quality Assurance Unit. ' 5

An appendix or separate raw data report will contain the original raw
data or certified copies of raw data, letter of test authorization af

available), protocol alterations, and the approved protocol.

DEFINITIVE TEST CONCENTRATION NOTIFICATION

After discussion with a representative of the study sponsor, definitive test concentrations
will be specified in a notification form. This form will be signed and dated by the study
director and will be attached to the protocol before the start of the definitive study. If
after discussion with a sponsor representative it is determined that the definitive test
concentrations are to be changed, the new concentrations will be specified in another

WCLABS G | b 70
(677 pe0072




ABC PROTOCOL NO. 7601 Page 13
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8.0

5.0

notification form. The study director will sign dnd date the new form and will document
on the form the reason for the change in definitive test concentrations.

~o

PROTOCOL ALTERATIONS e

The study director, upon approval of the sponsor representative, may make other
alterations to this protocol. Proposed alterations, except for those which involve the test
concentrations (see Definitive Test Concentration Notification above), will take the form
of a written Projocol Alteration describing the alteration, the reason for the alteration,
and the effect on the study, if any. Al alterations will be signed and dated by both the
study director and the sponsor representative. The signed Protocol Alteration
Notification form will be maintained with the protocol.

Should a significant problem develop while the study is in progress, the study director
will notify the sponsor representative as soon as practical to discuss the problem and any
corrective actions taken. Upon verbal authorization from the sponsor representative, the
study director will proceed with any further actions deemed appropriate. If the sponsor
representative cannot be reached, the study director will proceed with the appropriate
modifications and will notify the sponsor representative as soon as possible. :

In the event of protocol deviations, an attempt will be made to notify the sponsor
representative within a reasonable period of time. A written description of the
deviation(s) will be submitted on a Protocol Alteration Notification form to the sponsor

representative. All deviations will be sign€d and dated by both the study director and the
sponsor representative.

QUALITY ASSURANCE

ABC’s Quality Assurance Unit will inspect one or more critical phases to assure that
equipment, personnel, procedures, and records conform to the guidelines listed ‘in" this
protocol. The results of these inspections will be reported to the study director and ABC
management. The draft and final reports will be reviewed for protocol and GLP
compliance, as well as to assure that the methods and standard operating procedures used
were followed. A signed statement will be included in the report specifying types of
inspections made, the dates inspections were made, and the dates inspections were
reported-to the study director and management.

GLP COMPLIANCE

To be in compliance with the Federal Good Laboratory Practice regulations, the report
of the investigation conducted utilizing this protocol will contain a statement that the
study was conducted in accordance with one of the following GLP’s.
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1. U.S. F.D.A. Good Laboratory Practice Regulations (21 CFR 538).

2. U.S. E.P.A. Good Laboratory Practice Standards; Toxic Substances Control (40
CFR 792).

3. U.S. E.P.A. Good Laboratory Practice Standards; Pesticide Programs (40 CFR
160).

4. OECD Pyinciples of Good Laboratory Practice; Annex 2 C(81) 30(Final).
5. Any state or local GLP which may apply.

The specific GLP regulations, for which this study specific protocol and resultant study

must be in compliance with, is to be designated by the sponsor’s representative on page
4 of this protocol.
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TABLE I

RECOMMENDED SPECIES AND TEST TEMPERATURES!

Recommended Test

Recommended Species Temperature (°C)’
Rainbow Trout (Oncorhynchus mykiss) 12
Brook Trout (Salvelinu§ fontinalis) 12
Bluegill (Lepomis macrochirus) 22
Fathead Minnow (Pimephales promelas) 22
Channel Catfish (Ictalurus punctatus) 22
Carp (Cyprinus caprio)’ 22

¢ Adapted from (35).
2 OECD test temperatures are 15 and 23°C
3 Recommended for compounds used in Japan.
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STUDY COMPLIANCE STATEMENT

Study Compliance Statement for ABC Laboratories’ Final Report #41679 entitled, "Static Acute
Toxicity of CT-529-94 to Rainbow Trout (Oncorhynchus mykiss) in Dilution Water Amended
with 20 mg/L Humic Acid," for Cytec Industries, West Paterson, New Jersey.

ABC Laboratories’ study director for the above test herein confirms that the study was conducted
in compliance with the U.S. EPA Good Laboratory Practice Standards (1); Toxic Substances
Control Act (40 CFR, Part 792), and OECD’s Principles of Good Laboratory Practices (2);
OECD Guidelines for Testing of Chemicals, Annex 2.

Neither the stability or purity of the test substance under test conditions was investigated. This
was the responsibility of ghe study sponsor. The sponsor was responsible for retaining a sample
of the test substance.

This statement of compliance does not extend to ancillary analyses performed by the following
laboratory: fish food contaminant screen conducted by Lancaster Laboratories, Lancaster,
Pennsylvania. Results of these analyses are kept on file at ABC Laboratories.

All data in support of this report, original and certified exact copies, were provided to Cytec
Industries with the final report. A copy of the raw data and final report, along with facility
records, was retained at ABC Laboratories, Inc. ;
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Marc C. Sword Date
ABC Laboratories Study Director
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QUALITY ASSURANCE STATEMENT

ABC Laboratories’ Quality Assurance Unit reviewed Study #41679, "Static Acute Toxicity of
CT-529-94 to Rainbow Trout (Oncorhynchus mykiss) in Dilution Water Amended with 20 mg/L
Humic Acid," for Cytec Industries, West Paterson, New Jersey.

The following inspections/audits were conducted on this study.

Date Reported to Date Reported to
Date of Inspection Phase Inspected Study Director Management
05-16-94 Weigh and Measure 05-16-94 05-16-94
Fish
£
05-23-94 TOC Analysis 05-23-94 05-23-94
0-Hour at ES&S
Facility
06-20-94 Draft Report 06-20-94 06-24-94
07-13-94 Final Report 07-13-94 07-14-94

The undersigned conducted the draft and final report audits. The audits indicate the report is

an accurate reflection of the study as it was conducted by ABC Laboratories, Inc. ,
f
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Greg V Eitri Date
Quality Assurance Officer II
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FISH ACUTE TOXICITY COMPENDIUM

Subject:  "Static Acute Toxicity of CT-529-94 to Rainbow Trout (Oncorhynchus mykiss) in
Dilution Water Amended with 20 mg/L Humic Acid," ABC Laboratories’ Study
Number 41679

Sponsor: Cytec Industries
Testing Facility: ABC Laboratories, Inc.

Environmental Toxicology

7200 E. ABC Lane

Columbia, Missouri 65202 (314-474-8579)
Location of Original Ra¥ Data and Final Report:

Cytec Industries
West Paterson, New Jersey

Test Substance: CT-529-94

Nominal Test Concentrations: Control, Humic Acid Control, 5.6, 10, 18, 32
56, and 100 mg/L

Dilution Water: 140 mg/L as CaCO;, (total hardness)
152 mg/L as CaCO;, (total alkalinity)
8.2 (pH)
340 pMhos/cm (conductivity)

Experimental Test Dates: Start — May 12, 1994’
. Termination — May 16, 1994

Length of Study: 96 Hours

Results:  96-Hour LCs, = 42 mg/L (95% C.I. = 32 to 56 mg/L)
96-Hour NOEC = 5.6 mg/L
96-Hour Slope of the Dose-Response Line = 8.0

Test Species: Rainbow Trout (Oncorhynchus mykiss)

Source of Organfsms: Mt. Lassen Trout Farm
Red Bluff, California

Mean + SD Wet Weight: 0.48 + 0.11 g
Mean + SD Standard Length: 35 + 3 mm

Standard Length Range: 30 to 39 mm
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SUMMARY

The acute toxicity of CT-529-94 to rainbow trout (Oncorhynchus mykiss) in dilution water
amended with 20 mg/L humic acid was assessed using the methods outlined by the protocol for
this study. Water quality parameters of temperature, dissolved oxygen, and pH were measured
throughout the test and were within acceptable limits. Culture and acclimation records indicated
the fish were in good- condition for testing.

The study was conducted at the following duplicate nominal concentrations of CT-529-94: 5.6,
10, 18, 32, 56, and 100 mg/L, with concurrent control and humic acid control chambers.
Twenty fish, with a mean + SD wet weight of 0.48 + 0.11 g, a mean + SD standard length
of 35 + 3 mm, and a standard length range of 30 to 39 mm were exposed to each test
concentration and contref.

At 0 hour, the control solutions were clear. All other chambers were dark brown in appearance,
with the high concentrations appearing murky.

At 24 hours and during the remainder of the test the control chambers were clear with no
precipitate; the humic acid control chambers were clear, brown in color, with no precipitate; the
5.6 and 10 mg/L chambers were clear, brown in color, with a small amount of brown
precipitate; and the 18 mg/L chambers were slightly cloudy with brown precipitate on bottom.
of the test chamber and floating in the water. t
At 24 hours the 32 mg/L chambers were slightly cloudy with a large amount of brown
precipitate on the bottom of the test chamber and floating in the water. At 48 hours and for the
remainder of the test the 32 mg/L chambers clear with a large amount of brown precipitate on
bottom of the test chamber and floating/suspended in the water.

At 24 and 48 hours the 56 mg/L chambers were cloudy/milky brown with small amounts of
precipitate and brown surface scum. At 72 hours the 56 mg/L chambers appeared the same,
except they were less cloudy than previously observed. At 96 hours the 56 mg/L chambers were
clear with large amounts of precipitate on bottom and floating/suspended in the water.

At 24 hours the 100 mg/L chambers were cloudy/milky brown with small amounts of ‘preéip‘liate
and brown surface scum. These observations remained the same for the rest of the test, except
that white surface scum was noted in the 100 mg/L chambers at 48 and 72 hours in both
replicates and at 96 hours in the B replicate.

The results of the four day static rainbow trout toxicity test of CT-529-94 in dilution water
amended with humic acid are summarized as follows. The fish in the control, humic acid
control, and 5.6 mg/L test concentration were normal throughout the test except for one
mortality in the control B replicate at 48 hours. Abnormal effects of mortality, labored
respiration, fish on bottom of the test chamber, and/or dark discoloration were observed during
the 96-hour exposure period in the 10, 18, 32, 56, and 100 mg/L test concentrations. The 96-
hour LCs, was 42 mg/L with 95% confidence limits of 32 and 56 mg/L. The slope of the 96-
hour dose-response line was 8.0. The 96-hour no-observed effect concentration was 5.6 mg/L,
which was based on the lack of mortality or abnormal effects at this concentration.
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INTRODUCTION

This static acute toxicity test was performed by the Environmental Toxicology division of ABC
Laboratories, Inc., Columbia, Missouri, for Cytec Industries. The test was conducted from
May 12, 1994, to May 16, 1994, as authorized in a letter of April 57 1994. The purpose of
this study was to determine the 24-, 48-, 72-, and 96-hour LCjs, values for CT-529-94 to rainbow
trout (Oncorhynchus mykiss) in dilution water amended with 20 mg/L humic acid. Range-finding
tests were conducted from April 27, 1994, to May 9, 1994, to determine the concentration range
for the definitive test. The study was conducted following the procedures outlined in ABC
Protocol No. 8901-PMN as approved by a representative of Cytec Industries on April 27, 1994
and by the study director on May 5, 1994.

METHODS AND MATERIALS

The procedures for static bioassays, as described in Merhods for Acute Toxicity Tests with Fish,
Macroinvertebrates and Amphibians (3) and Standard Methods for the Examination of Water and
Wastewater (4), were used in this experiment.

I. Test Fish

The 160 rainbow trout (lot #494) used in the test were obtained from Mt. Lassen
Trout Farm in Red Bluff, California. The rainbow trout were received as green eggs
and milt and were fertilized on January 27, 1994, at ABC Laboratories. After
hatching, the fish were reared and maintained in hard blended water and were fed
newly hatched brine shrimp (Artemia sp.) and/or a commercially available fish food
(salmon starter) daily. The fish food was received from Zeigler Bros. Inc. in
Gardners, PA, and the brine shrimp was received from Aquarium Products in Glen
Burnie, Maryland. All fish food was analyzed for contaminants and the results of
those analyses are on file at ABC Laboratories.

The fish were held in ABC hard blended water at the approximate test temperature
for approximately 10 weeks post hatch before the test. All test fish. were held on a
16-hour daylight photopenod with a 30-minute transition period and were ©bserved
for at least fourteen days prior to testing. Fish culture techniques were basically
those described by Brauhn and Schoettger (5). A daily record of fish observations
during the holding period, along with any prophylactic or therapeutic disease
treatments, was maintained.

A sublot of fish was acclimated to the test temperature approximately 72 hours before
the test. The fish were not fed during the acclimation and test periods. Weight and
length measurements were made on the control group of fish at the termination of the
test. The rainbow trout (Oncorhynchus mykiss) used as the control group for this
experiment had a mean + SD wet weight of 0.48 + 0.11 g, a mean + SD standard
length of 35 + 3 mm, and a standard length range of 30 to 39 mm. This gave a test
chamber loading biomass of 0.32 g/L for the definitive study. The control group was
representative of all the fish used in the definitive study.
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IV.

Test Substance

The CT-529-94 sample (batch #31) was received from Cytec Industries on April 21,
1995, in good condition and was assigned ABC reference #TS-7238. The sample
upon receipt was observed to be a viscous milky liquid and was stored at room
temperature. Sample purity was not specified. The expiration date was given as
February, 1995. All test concentrations were based on the total substance, i.e. not
corrected for sample purity. All standard weights and dilution values were recorded.

The definitive test concentrations were obtained as follows. Test chambers were
filled with dilution water and allowed to come to test temperature. Direct weights of
the test substance were weighed into 600 mL beakers. The beakers were labeled to
match each rdspective test chamber. Approximately 500 mL of dilution water was
removed from each CT-529-94 exposure chamber and transferred to each respective
beaker. The beakers were placed on stir plates and stirred with a teflon coated stir
bar until the test substance went into solution. The solutions from the beakers were
quantitatively transferred to each respective test chamber at 0-hour and the test
solutions were stirred with a glass rod.

Just before solutions in the beakers were added to the test chambers, 0.300 g of
humic acid were added directly to each test chamber (except for the control chambers)
for a humic acid concentration of 20 mg/L. i

Test Water

The static toxicity test was conducted in five gallon glass vessels containing 15 liters
of hard blended water. This dilution water was prepared by blending naturally hard
well water with well water that had been demineralized by reverse osmosis. This
blended water was prepared to yield a total hardness of 130-160 mg/L as CaCO;.
The O-hour measured control water parameters of this dilution water were dissolved
oxygen 9.1 mg/L and pH 8.2. Table I provides results of the most recent screening
for selected water chemical/physical parameters and contaminants in blended dilution
water. The test vessels were kept in a waterbath at 12 (+ 1)° C. WaLerbath
temperature was continuously recorded using a datalogger and thermistor probe.

The dilution water was amended with humic acid (organic carbon) at a concentration
of 20 mg/L. The humic acid (lot #01816HH) was received from the Aldrich
Chemical Company on March 13, 1992. The humic acid was observed to be a black,
crystalline powder and was stored at room temperature.

Biological Test Procedure
Range-finding tests were conducted to determine the concentration range for the
definitive test. The test concentrations were set at 0.10, 1.0, 10, and 100 mg/L for

the first test, 3.2 and 32 mg/L for the second test, and 100 and 320 mg/L for the
third test.
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Based on the results of preliminary testing, 6 concentrations of the test substance,
ranging in a logarithmic series from 5.6 to 100 mg/L, were selected for the definitive
toxicity test. Dilution water control and humic acid control chambers were also
included. There were duplicate replicates of each control and test concentration. Ten
fish were added to each control and test chamber in an impartial manner within 30
minutes after addition of test substance for a total of 20 fish per concentration or
control. All test organisms were observed once every 24 hours for mortality and
abnormal (sublethal) effects. Dead individuals, if any, were removed from the test
chambers after each 24-hour observation. The test was on a 16-hour daylight
photoperiod with a 30-minute transition period. Light intensity measured over the
waterbath during the test averaged 63 footcandles (678 lux). Light measurement data
are kept on file at ABC Laboratories.

Temperature (! °C), dissolved oxygen (mg/L), and pH were measured at 0, 24, 48, 72,
and 96 hours of testing in all test chambers. Total organic carbon (TOC) values were
measured in triplicate on composited dilution water control A and dilution water
control B samples collected at O hour. Just before fish addition, approximately
100 mL of water from each control replicate was collected from mid-chamber level
with a 100-mL volumetric pipet. The two 100-mL aliquots were composited in an
amber bottle and pH was adjusted to <2.0 with sulfuric acid. A backup sample was
collected in the same manner on each sample day. The primary samples were
delivered to Engineering Surveys and Services in Columbia, Missouri, for TOC
analysis. The backup samples were retained in a refrigerator at ABC Laboratories:
TOC was analyzed on the humic acid control water at 0 hour also. Samples were
collected, composited, and analyzed in the same manner as described above for the
control water.

Biological Data Analysis

Statistical analysis of the concentration vs. effect data (generally mortality) was
obtained by employing a computerized LC,, program developed by Stephan et al. (6).
If possible, this program calculated the LCj, statistic and its 95 percent confidence
limits using the binomial, moving average, and probit tests. Three different, methods
of analyzing the data were used since no one method of analysis is appropriate for all
possible sets of data that may be obtained. However, if no mortality occurred or if
a dose response could not be demonstrated over a reasonable range (<37 to >63%),
an LC;, and/or its 95 percent confidence limits could not be calculated. The method
of calculation selected for presentation in this report was that which gave the
narrowest confidence limits for the LC, (6, 7) although all three models are valid.
The dose-response line was calculated using least squares regression analysis of
percent mortality transformed to probits versus log concentration. All calculations
were based on the nominal concentrations of CT-529-94.

ABC LABS #41679-11




RESULTS AND DISCUSSION

The definitive test was successfully completed on May 16, 1994. An examination of the fish
culture and acchmatlon records for this test indicated that the fish were in good condition for
testing.

Water quality data ars presented in Table II. The dissolved oxygen concentrations ranged from
6.3 to 9.4 mg/L during the test. These values represented 62 and 91% saturation at 13 and
12 °C, respectively, and were considered adequate for testing (3), therefore, the test chambers
were not aerated during testing. The pH values ranged from 7.7 to 8.7. Temperature measured
with a mercury thermometer ranged from 12.1 to 12.9 °C. Temperature measured continuously
in the waterbath during the test was within the protocol specified temperature range.
¢

Total organic carbon (TOC) measured in triplicate on control water collected at O hour before
fish were added to the test chambers was 2.62, 2.62, and 2.7 mg/L (X = 2.7 mg/L). TOC
measured in triplicate on humic acid control water collected at 0 hour before fish were added
to the test chambers was 14.5, 14.0, and 13.9 mg/L (X = 14.1 mg/L).

At 0 hour, the control solutions were clear. All other chambers were dark brown in appearance,
with the high concentrations appearing murky.

At 24 hours and during the remainder of the test the control chambers were clear with no
precipitate; the humic acid control chambers were clear, brown in color, with no precipitate; the
5.6 and 10 mg/L chambers were clear, brown in color, with a small amount of brown
precipitate; and the 18 mg/L chambers were slightly cloudy with brown precipitate on bottom
of the test chamber and floating in the water.

At 24 hours the 32 mg/L chambers were slightly cloudy with a large amount of brown
precipitate on the bottom of the test chamber and floating in the water. At 48 hours and for the
remainder of the test the 32 mg/L chambers clear with a large amount of brown precipitate on
bottom of the test chamber and floating/suspended in the water.

At 24 and 48 hours the 56 mg/L chambers were cloudy/milky brown with small angounts of
precipitate and brown surface scum. At 72 hours the 56 mg/L chambers appeared the ‘samne,
except they were less cloudy than previously observed. At 96 hours the 56 mg/L chambers were
clear with large amounts of precipitate on bottom and floating/suspended in the water.

At 24 hours the 100 mg/L chambers were cloudy/milky brown with small amounts of precipitate
and brown surface scum. These observations remained the same for the rest of the test, except
that white surface scum was noted in the 100 mg/L chambers at 48 and 72 hours in both
replicates and at 96 hours in the B replicate.

The 56 and 100 mg/L test concentrations both elicited 100% mortality after 24 hours of
exposure. No mortality was observed in the control, humic acid control, 5.6, 10, or 32 mg/L
test concentrations during the test, except for one mortality in the control B replicate at 48
hours. The 18 mg/L test concentration elicited 0% mortality at 24, 48, and 72 hours, and 5%
mortality at 96 hours. Mortality and abnormal/sublethal effects data are presented in Table III.
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The abnormal effects of mortality, labored respiration, fish on bottom of the test chamber,
and/or dark discoloration were observed in the 10, 18, 32, 56, and 100 mg/L test concentrations
during the 96-hour exposure period. All fish in the control, humic acid control, and 5.6 mg/L
test concentrations were normal throughout the exposure period, except for the single control B
replicate mortality at 48 hours.

The results of the 96-hour static toxicity test with rainbow trout (Orcorhynchus mykiss) exposed
to CT-529-94 in dilution water amended with 20 mg/L humic acid are presented in Table IV.
The 24-, 48-, 72-, and 96-hour LC,, values for CT-529-94 were all 42 mg/L. The no-observed
effect concentration (NOEC) was 5.6 mg/L based on the lack of mortality or abnormal effects
at this concentration. The slope of the 96-hour dose-response line for rainbow trout exposed to
CT-529-94 in dilution water amended with 20 mg/L humic acid was 8.0 as calculated by least

squares regression analygis of percent mortality transformed to probits versus log concentration
(Figure 1).

Pragrts

0

1.2 4 1.6 1.8

aptratiar (m9gl/Ll)

Figure 1: The 96-Hour Dose-Response Line for Rainbow Trout
(Oncorhynchus mykiss) Exposed to CT-529-94 in Dilution
= Water Amended with 20 mg/L Humic Acid

The study was conducted following Good Laboratory Practice Regulations (1, 2) and the final
report was reviewed by ABC Laboratories’ Quality Assurance Unit. All data in support of this
report, original and certified exact copies, were provided to Cytec Industries with the final
report. A copy of the raw data and final report, along with facility records, was retained at
ABC Laboratories, Inc.
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TABLE 1

Chemical Characteristics of Hard Blended Water Used by

ABC Laboratories’ Environmental Toxicology Division

Dilution Water Screen®

Hardness
Alkalinity

140 mg/L (as CaCQ,)
152 mg/L (as CaCO,)
pH 8.2

Conductivity 340 uMhos/cm

Monthly Screens (mg/L)®

Total Organic Carbon

Suspended Solids

< 1.0 mg/L
0.2 mg/L

Biyearly Screens®

Elements (nfe/L)

Chlorinated Hydrocarbons (ug/L)

Aluminum <0.20 DDE <0.01
Arsenic <0.01 DDD <0.01
Boron 0.246 DDT <0.01
Cadmium <0.0005 Dieldrin <0.01
Chromium <0.001 Endrin <0.01
Cobalt <0.050 a-BHC <0.01
Copper <0.020 S-BHC <0.01
Fluoride 0.8 v-BHC-Lindane <0.01
Iron <0.10 A-BHC <0.01
Lead <0.003 Heptachlor <0.01 ¢
Mercury 0.00024 Heptachlor Epoxide <0.01
Nickel <0.05 Aldrin <0.01
Selenium <0.005 Chlordane <0.3
Silver <0.0005 Methoxychlor <0.05
Zinc <0.04 Toxaphene <4.0
Endosulfan Sulfate <0.03
Endosulfan I <0.01
Endosulfan II <0.0l1
HCB <0.01
Mirex <0.01
Telodrin <0.01
PCBs € 1,0,
Organophosphate (ug/L) Miscellaneous (mg/L)
Diazinon <0.1 Chemical Oxygen Demand <10
Methyl Parathion <0.02 Un-Ionized Ammonia <0.1
Ethyl Parathion <0.02 Nitrite N <0.02
Malathion <0.05 Nitrate N 0.16
Ronnel <0.01 Total Phosphorus <0.05
Ethion <0.02 Chlorine Residual <0.02
Trithion <0.05
Vapona <2.0

a
b

Represents the values measured on dilution water used for the test
Represents the values obtained from the screens of May 1994

Represents the values obtained from the screen of January 1994

Note:  Results of the chemical analyses supporting these data are on file at ABC Laboratories.
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TABLE 1I (continued)

Water Quality Measurements During the Static Acute Toxicity Test
4, of CT-529-94 to Rainbow Trout (Oncorhynchus mykiss)
in Dilution Water Amended with 20 mg/L Humic Acid

Water Quality

72 Hours 96 Hours
Nominal Test Temp.® DO Temp. DO
Conc. (mg/L) _°C mg/L pH* °C mg/L pH
Control A/B 712.4/12.4 7.717.9  7.717.7 12.7/12.8 ~ 7.6/7.5 7.8/7.8
Comic Add 12,4124 7.87.7 1077 128127 1371 1977
5.6 A/B 12.3/12.4 7.2/7.6 17.8/7.9 12.8/12.9 6.8/7.0 7.7/7.8
10 A/B 12.4/12.6 7.9/7.8 8.0/8.0 12.8/12.8 7.2/7.1 7.9/7.9
18 A/B 12.6/12.6 7.717.3  7.9/7.8°  12.7/12.7 7.1/7.0 7.8/7.8
32 A/B 12.6/12.6 7.3/6.8 7.8/7.8 12.7/12.8 7.1/6.3 7.7/7.8;
56 A/B 12.4/12.4 8.2/7.8 8.2/8.2 12.7/12.7 6.9/6.7 8.1/8.1
100 A/B 12.4/12.5 9.0/9.1 8.3/8.3 12.6/12.8 8.3/8.3 8.3/8.3

* Temperature measured with a mercury thermometer
* Dissolved oxygen concentrations —YSI Dissolved Oxygen System Model 54 ARC
° pH — Beckman Model $34 pH meter with a Beckman Model 39841 prbbe

NOTE: Dissolved oxygen saturation values corrected for altitude at the test temperature§ Qf 12
and 13°C are 10.3 and 10.1 mg/L, respectively.
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TABLE IV

Static Acute Toxicity of CT-529-94 to Rainbow Trout (Oncorhynchus mykiss)
in Dilution Water Amended with 20 mg/L Humic Acid

LCs, in mg/L

Test Substance 24-Hour 48-Hour 72-Hour 96-Hour
CT-529-94* 42° 420 42° 42°
(32 a?d 56)° (32 and 56)° (32 and 56)° (32 and 56)°

N = 20 fish per concentration

@ Toxicity test as conducted at 12 + 1°C, mean £ SD fish wet weight and standard length,

0.48 + 0.11 g and 35 + 3 mm, standard length range 30 to 39 mm.
® The LC,, was calculated using the binomial method.
© 95% confidence limits. ¢

The 96-hour no-observed effect concentration was 5.6 mg/L, based on the lack of mortality or
abnormal effects at this concentration.

5.
‘.
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4 RAW DATA APPENDICES
ABC Laboratories Study # 41679

Static Acute Toxicity of CT-529-94
to Rainbow Trout (Oncorhynchus mykiss)
in Dilution Water Amended with 20 mg/L Humic Acid

NOTE: Some of the records that appear in this raw data appendix have been provided as
photocopies of original records on file at ABC Laboratories. This has been done by
necessity for certain data that are used commonly in several studies at ABC
Laboratories. Such records include acclimation records, organism culture logs, and
blended water chemical screen resuits.

Some of the following abbreviations may have been used in the raw data:

E - Entry Error - R - Recording Error

S - Spelling Error T-- Transcription Error

F - Form Change C - Calculation Error e
W - Writeover D - Date Error
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signatures of these individuals, please refer to the following pages. ,

Marc Sword
Biologist II, Study Director R

Jane Bowman
Biologist IIT

Dorothy England
Biologist II

b 1Y

Marvin D. Hoffman
Biologist 1

Warren Railton
Laboratory Technician II
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Page |

ENVIRONMENTAL TOXICOLOGY PERSONNEL
SIGNATURE & INITIAL IDENTIFICATION

“This ls an exact copy of
The ! ment”
| g 22
NAME SIGFX?RE ;ui’f F AT DATE

William J. Adams //// f g ’/d‘l;é B /4/0 /7 ;2,/7/41.‘/
William A. McAllister Z///Ae__ﬁ N AN [jﬂ Pl - -F¢
Alan D. Forbis P 4/ Q %/ Vi 2y~ Py
Jon E. Rhodes b Z c)z JQM — 2-y-g]
James B. Bussard 7 A‘”_’ N2 | o- 5. )
Tom Leak ’f;;z/ /,4’4»’2{,4___. }72_., a-o-qd
Charles E. Jameson ~7 ~20 |2-9y-3¢ ﬂ'
Timothy J. Madsen “w; [; i‘% EMQW ;j/ﬁ 02 047/ .
Stephen L. Hicks % M St 2.7-9¢ ¢
Scott J. Voney MM STV Z2-7-9¢
Paul Cohle VM Q//VL pc_ 2-4-94
g Gl I g lora
g AR R
Ryan Warbritton 4/@% . Fa_) 2-Y- 74,[
Amy Adams =)"{/\Y\ “ _l(“a, RSN 4 -3
Robert Pezold /’4‘% [&/ 6P 2.-{-/""4 Ff e
Marc C. Sword /Zu,q/ *&‘,V ALS 2/‘/ /7‘/
Tammy Strawn _oomaay v;”"'\LuW\ E 2-7-9¢
Dorothy C. England Wﬂav() Q-/W/ pOCCL‘/ 2L/ /‘?'Y
e AN NV S W N PR
Jane H. Bowman }M £y rtm e }}”/} 2-4-54
Janelle L. Downing g&w& f ééa/z,mg cvg,(s? J-/-9Y

Note: This list includes all personnel of the Environmental Toxicology division and is not
study specific. Primary project personnel will be identified separately for each project.
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ENVIRONMENTAL TOXICOLOGY PERSONNEL
SIGNATURE & INITIAL IDENTIFICATION

NAME SIGNATURE INITIAL | DATE
Laurie L. Roesel /‘7(/Cl.LuCn 6’\;%‘&;::-6} a3 2-1-97
Michelle A. Muckerman | <227 4 /& 77, coree m 2/2/5
R VPR WV VAR .Y
John Bucksath A ’ JDB 2/ /ey
Kathryn Konering I/A///A Lu‘; .4 2-9-77
Bret Hurshman /%,u"{l ;L\M»L }L X 1 -3y
Luke Stuerman jmj-’é W Lms 2 /J’ / qY
Gerald A. Nothdurft el 0 veAd oL 7 19 40 2- 11184
Yuan Yang ~lowe Sy | v e |
Jianping Liu e o >~ | 2%y |-
Karen March ,éém ,7 s 1224 2-577
David Burgess A lh1a/ /\}raw/\cm D5 2-%.99
Debbie Jameson ﬂ/z/ AW{{Q_ A 2-7-9
Anita M. Klick Cingedn =X tigr, [Qhak 12994
Donna §. Hoek cone S Heok Ot |o1sy
John Ingersoll 11 289y
Edward Harper Lo W A STH |25
D. Abram D. Abepiimn ’ DA 5.3 A%
Christopher J. Pope \ /}/‘»,Zr-}//w//lm7 ¢(JF Al
Marvin D. Hoffman ,/)Qf?m; D. Ml moly [6°VS - T

ct copy of
The original documefit”
. = AL

Note: This list includes all personnel of the Environmental Toxicology division and is not
study specific. Primary project personnel will be identified separately for each project.
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SIGNATURE & INITIAL IDENTIFICATION
ENGINEERING SURVEYS AND SERVICES

NAME & TITLE SIGNATURE

Chris Segafredcs
Director of Environ=
| mental Services

Linda Adams, (é
Laboratory Manager C;q
7 8 ct Ao 3002 93
Rebecca Ann Bergfield,
Chemist ¢ /) . /-
%L@ L/é,/ /,dé*— 30 D¢ 93

Tina M. Tucholski, R/ - ey (18 - Tole et 3
Chemist

"mnbmmcmopyof

0]

atJ@’ :

B :.‘:

_—

Note: This list includes personnel of Engineering Surveys and Services Testing Laboratories
located at 1113 Fay Street in Columbia, Missouri, who provided analyses in support of various
studies performed by the Environmental Toxicology division of ABC Laboratories. This list of
personnel is not study specific. Primary project personnel will be identified separately for each
project.
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ABC LABORATORIES, iNC.
' MORTALITY AND BEHAVIORAL OBSERVATIONS - FISH

Test Materal_C1 - 529 44 w 2°=¥tn4_Protocol No.: ZI0T P ® Definitive
Study Director:__/Ylage Sworcf Study #:_Hlb1 3 Preliminary
Test Species: [ L. macrochirus ® 0. mykiss O P. promelas U
INo./Vessel: L} _ Dil. Water: [JBlended 0 Fish Lot #: H9q  Fish Fed: _{¢
Acclimation Mortality: O Waterbath: | Dafe Initiated: 512~
Compound Added: __3:23 pr— __ Fish Added: _3*H2 pp Date Terminated: 5-/6 - 9
CT:::. 24 Hours 48 Hours 72 Hours i . 96 Hours
mg/L Cum. Cum. -] Cum.
(ppm) }|Dead Obs. Dead | Mort Obs. Dead| Mort Obs. Dead| Mort Obs.
Conteo] \)
e % lolofwa oo |ser o]0 | oY
fharve B . ¥
freid oV . (
Cov“ﬂ.}‘ O ‘ 0 o ;/d/}’ ﬂ 0 /e 4 010 \0'“)
Lou|O oW olol 70w ZAV’R WYY 4 o0 | 10V
] b1t i DI
oA b 00 g |0 \|/0# glo | gn 6|0 qN
2 <R 2R @ (%/ ) OK
| 1€ A 3 kr LA
! Dlion gloO| 0| & 0|0 | ér L S
| 7 LR 088 S YL A | 8ok LR
ANMID | 3ir slolav Jolo|ow [O1°|LN
“ So A oy — Ol 0 — Ol — o |W| —

IS
l‘DO O —— | o |/¢ — o Ve | — o |1v | —

A
o,

Observer || mo 1+ 5-/9-5 S5-/55y &-/6-9
Date/Time g{,?.QL?.‘L,e /’& 3¢ 5‘1 7 M 75 Pa, moH 330 ¢
REMARKS: N = Normal; LOE = Loss of Equilibrium; Q = Quiescent; SUR = Surtacing;

ES = Erratic Swimming; DK = Dark Discoloration; OB = On Bottom; LR = Labored Respiration

B QA Procedure Audit

D el sm13-aq (@ € moy 51694 (3)E mppe-3-9¢

Prepared by: mm;- ”UM—*—~ Date: g’ }Q‘O/L/

Raviewed by: /é“’ln/' }W Date: _J- & '7/

Approved by:_@/(’ yor// Date: ("25'7/

FORM #32 (07/23/92)
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ABC LABORATORIES, INC.
MORTALITY AND BEHAVIORAL OBSERVATIONS - FISH

Test Material: €T 52 -79  wlhe=y/t 44 Protocol No.:___890) FPMA o Definitive |
Study Director:_faRc Sive acd Study #:__7/6 7Y O Preliminary
Test Species: U L. macrochirus & O. mykiss O P. promelas U
No./Vessel: (O  Dil. Water: 1% Blended O Fish Lot #: _494 Fish Fed: LT |
Acclimation Mortality: C Waterbath: __|{ Date Initiated: _5-/2 -9
Compound Added: _3: 23 p~m Fish Added: __3.492p M Date Terminated: S- /6 - ‘?f/

CT:,:; 24 Hours 48 Hours 72 Hours 98 Hours

mg/t Cum. Cum. Cum.

(ppm) Dead Obs. Dead | Mort Obs. Dead|{ Mort Obs. Dead| Mont Obs.

CCQ‘Y‘C\ IO 'J

2 11929 ol | 9# of1 | av

PBumic

ed ¥ ,
é'\o:v*fél 0|\ 'J oloc | Jenw O61| 1om IR K \O\J

“566 0 (0\~) ol ol 767 p lo| jor |O|° Y
0o [olwd gl len lolol on folo] 0V
] A 1A '
€ B 10 IO’O ool gx olo Gy CERORERY,
5 ARCE LA LA 3Ok, IR
3R [ Ofsir 010|974 ol 2| 9w © |0 N
ssolo|l— ol — lolu| = ol |—
Bl — Nojwe| — lole| — |°° |7 ~

Observer liffintuic TCitmn P S-/9- {4 S-157Y MoK S-46-7Y
Date/Time |1 § /7 /ac! 3. 4S b ,}:.1572299 E £ i:[}fcz 3:30P™

e e
REMARKS: = Normal: LOE = Loss of Equilibrium; Q = Quiescent; SUR = Surfacing;
ES = Erratic Swimming; DK = Dark Discoloration; OB = On Bottom; LR = Labored Respiration

@ QA Procedure Audit

Prepared by: MC‘N‘:‘ \x o ':M‘-” : Date: S" /Q "9‘/
Reaviewed by: _&m\, W yai Date: -6 '7/
Approved by: /bt’h)?t/» W Date: 5-2( "?
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ABC LABORATORIES, INC.

OBSERVATIONS AND/OR REMARKS FORM

Test Material:_CT-529-94 _w zemy/t ¥4 protocol No._89C1 MY
| Study Director: Mare Sueo od Study #: U679

5-/2-94 MPH - Soo mi beakers were used o weigh eat
te i maderial nla. They were labe led u_".‘\hiju’J"y

#/ Com‘ncuwd:'( Test Jecel ﬁmd Comncen tirnfronr. Adder
Tesl Componnd wrs addedd 4o dhe beakers A Teller~

Conded Siir bar ¥ 2 500 m\ of dest water Frem

Ehc\&oﬁp ’“we /S L 'Tes‘[ st'iPMS uovrE ﬁcldecf for

1he beakers and \D‘Acecﬂ o Stir p/mles et
50['-(1"0'-’ Uét~+ i~ T}'lé beﬁkers‘ e e C&\M\\ ec_o .‘._-'&O

'I ‘“'\E h\&‘rc\\i»« *leg"‘ jhn and -“\e beq\\(t‘f* W~S

8]

ricsed wdn’a 25 o\ DT HaO. ‘ ,
The Humic Beid wrs Lue('gheol iuto sc,"p‘l vial /Abe/c’cﬂ
{o corres f\cn/cc .dh Test JARS . And rivced with
D.T. Hy0.

T;\e Tes‘{. so[uf.‘ous were Slir/‘ecj wm(L N glr\rss
ro& priow E €:sh no(di/r'oU
AH Tes4 §0‘u{i0~S Ahc‘/ A Olf\f{/( prp,oe/meme

exXce {‘ the cc~"rc‘; T’\c })ig})er )eue\s }\M{ ~
: o iy & Leck . ) .
S-13-9Y MO Centbrcl - clear bc precipe or st{r{ﬂce (| ase
TMB Hamic Contre) - CleaR 4 'Braw = o N*’C'P‘“‘é’eé ' . {
rl AB Blo g [~ Clemr  Rrcon ¢ smnrll amcunTo 2 e’""’f"‘ precip: HHIC
A 10 "“');,"' < Clear Breow withN Brews prcclPt*f&:Q R
g e [ = Siighthy Cloudy i ¥n Broci pretpiiaie o
PSS 1 o .
[ botom” and €londy \ 0 g
gl L — Slight C’L‘Ll w1 TN TARge Aol © Cot i~
prs 31 pre)c\pli\u ﬂjc guw&\f']cm ?’CC’“"&‘?
Ow b 37094 D wee €158y -
NOTE: Individual entries must be dated and initialed.
Reviewed by: "ﬁm Date:_s-2¢ -%¥

Study Director: /[Aa/y A%M/ Date: 5'26-7’/

FORM # 55 (11/25/31) (FDI)
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ABC LABORATORIES, INC.
r OBSERVATIONS AND/OR REMARKS FORM

' Test Material:_CI -S2q-9Y W/ trna/L H4 Protocol No. 8%’[ PML

| Study Diregtg/i': Mare Swoed Study #:__Hl67Y
5/1’9/4‘«/ AR 56 r"\g/; »mi\kjiC’oMj brewr with small amcunds
| mor o _of prcmp”ﬁle_&‘, browwn swace scuws.
AYB f(~‘0"‘7}L - Shme Ob‘;er:\m*}icu As Cor the géf"‘\tj'i,
gctu‘}icbj
/ . R
5/9?(1 LA pe §w~tj/5§a/}/d/7ﬂmm *i—
s . v~ 5713 -7 1. -
Vi = Jrrenrih 2ol crcesef
ﬂwl?,?/(}— ' ?—-.ﬁ*—mﬁm s~ 5~/3-54 ’7
Tr 22 /}LMLM@A‘% e rtt

)59 MWW%&K 5“/‘{—%/,5,«%
;QH} WWM%WW
5

1674 Cem‘lrc\ MD (Clear ;| Noprec 9ejmle
mou— F\QM;Q Aci (\ Co,,&fo-\ A‘\’B“ 'S'.ww NS c\&)ét‘f‘uh*iaﬂ ) ';"3

5.6 '“jls. MB - game phservation As on 513

|O "~y |- A+ - Same Observaton ~cow S-W3

13 mgli AR —Shee observation as on 5713 Lokt

22 ,..9,,, atp — Qean \\ew\j prccip}*}fv’fe cn~ DC 9"“.4’

CFlecks

S \\ ,QSH [ Suspewsiof*". , ) | o . ;,\,\\
56 "“}/LN PX!’) - (ker hcw" prec\.p{nk en &H M,C\cm‘ 9 {

pieeipe e # scne (N Bus Q,..Gl-;ow [

. -1 '
o0 el N T ek A s b5 058

DEJHE S-19-9 ~ @ S st QIIZ;‘) Y _ —
NOTE: Individual entries must be dated and initialed.
Reviewed by: Mord Date:_s/2¢/1¥

ey
Study Director: Lo, Ve ,J Date:_¥ 24/7/
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Continuous Temperature Graph

Lab Form No: AQ9 (4/15/91)
Test Material_CT-529-9¢ )/ »o oy A K4 ABC Laboratories

P.O.Box 1097, 7200 East ABC Lane
ABC Study Number:__4/(79 Coldmbia, Missouri 65205

Data Logger
Protocol Number:__¥90/- PAN Material Cont. No.:_/ %05~ ¥25~

T

Waterbath No.

DEFINITIVE TEMPERATURE RECORDING
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Comments:

VD. £ “lte /5y

Prepared By: /"Ou/v M Date: 4//*///'7 =
Reviewed By: = 6‘@4’& QA, Date: [’//(v/%‘\ 9y
Approved By: /é‘ﬂ/a/’A’L‘)r / Date: 4/3///
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ABC LABORATORIES, INC.

P —

CHEMICAL/PHYSICAL MEASUREMENTS OF TEST SOURCE WATER

WATER SOURCE: WA Wim Y Bnde A

TEMPERATURE: _24. O °C
DO: -7 mg/L
pH: B2
ALKALINITY:* _ 152 mg/L
HARDNESS:* __ 14O . mg/L
CONDUCTIVITY: __ 242 umhos/cm
OTHER: —
INSTRUMENTS:
TEMPERATURE & Mercury (3 Digital
METER TYPE - BRAND MODEL MATERIAL CODE -
DISSOLVED  * ¢
OXYGEN YSI 54ARC 1805-730
O
pH Meter: (3 BECKMAN P34 163-640
Probe: BECKMAN 39844 0 eeeee
O ).
cowoucnwg: = vsl 33 . ~ 1905-520

Total alkalinity and hardness measured using a titrimetric method adapted from' T
Standard Methods (mg/L as CaCO,)

r3

“This Is an ex=~: ~~~v of
The original doct: , - .+

Analysis by: ( Date: 212514
Reviewed by: I}'w'- B gt — Date: 5"/7‘92
[74

FORM # AQ-17 (9/15/93)
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ABC LABORATORIES, INC.

SAMPLE COLLECTION FOR TOC ANALYSIS

Test Material: __C1-529-94  w /20 ma//t 44 Protocol No.: €701 - Frr

Study Director: _Marc Soerdd Study #: _YI(67 4

Date/ID: 5-12-9Y MOH

For each control or test level sampled, approximately 100 mL of dilution water
were drawn from mid-chamber level of each replicate with a volumetric
pipette and composited into an amber bottle for a total volume of
approximately 200 mL. A second composite sample was collected in the
same manner to retain as a back-up sample for each control or test level
sampled. The samples were collected at O hour before fish addition. Samples
were then prepared for total organic carbon (TOC) analysis by adding sulfuric
acid until the pH was <2.0. The back-up sample(s) were then placed into a
refrigerator at approximately 3°C for storage and the primary sample(s) were
delivered to Engineering Surveys and Services Testing Laboratory in Columbia,
MO, for TOC analysis.

Test Levels Sampled:

® Control

¥ Humic Acid Control
O Vehicle Blank

O Level 1

O Level 2

O Level 3

O Level 4

O Level 5

Sulfuric Acid
Lot #: _§S92-1

Supplier: Frsher Sciend {oc

pH meter: Beckman Model ¢ 34 with Beckman Model 39841 pH probe
ABC Material Control #163-640

Refrigerator ABC Material Control #166-12

s

el

Notes:

Prepared by: /'va //Cﬂw-—' 1 Date: 5 /R-94/
Reviewed by: /{L“/Z/\/W Date: &24—7}/

FORM # AQ139 (9/14/92)
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ENGINEERING SURVEYS AND SERVICES

TESTING LABORATORY “0“@
1113 Fay Street » Columbia, Missouri 65201 » (314) 449-2646 o AR Date____ 26 May 1994
802 El Dorado Drive » Jefferson City, Missouri 65101 » (314) 636-3303 0 A \55“ 4614
\\\)“\ Lab No.
aboratories - 103678G
Project: ABC L yis 2
Columbia, Missouri 16 May 1994
Location: Date Recelved:
Sample No./

Description: 903 / Study 41\372, Control, O hour, §/11/94

904 / Study 41679, Control, O hour, 5/12/94

905 / study 41679, Humic Acid Control, O hour, 5/12/94

906 / Study 4)484, Control, Day 0, 5/13/94

TEST RESULTS

PARAMETER SAMPLE NUMBER
DETECTION

METHOD 903 904 905 906 LIMIT
Total Organic Carbon, mg/l 5310 B ND 2.62 14.5 ND 1.00
Total Organic Carbon, mg/l 5310 B ND 2.62 14.0 ND l.p0
Total Organic Carbon, mg/l 5310 B ND 2.86 13.9 ND 1.00
Note: Sample secured and delivered to lab by others.
Note: Test performed in accordance with accép'ted GLP procedure.
ND = None Detected -

“This is an exaci orv of &
The original docu » -..t”

o Aehbond s L3/

Method number from Standard Methods for the Examination of Water & Wastewater,

AN e

003b

b

LELAGS 0

'
'

CC:

1 Sword .
ENGINEERING SURVEY

BY: [,

current edition, unless otherwise noted.
‘AND ICES
7
< e
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ABC LABORATORIES INC.
PREPARATION OF TEST CONCENTRATIONS (weight/volume)
Test Material: OT ~600-99 . renwlc #7  Prote Protocol No.:_&90( - PMN

eeealmandenendenmms

Study Director:_Magc Soced Study #:__Hit1¢
Purity: #4_% ID No.: 122%
Target Tare Net Adj. Net | Dilution Final
Sample Weight Weight Weight Weight* | Volume Conc.
Number (@) (g) (g) (g) T L) {mg/L)
1 0.000 | 0.000 | ocon | — iS | Condrel
2 O.cen 0.0 | O.0¢0 e S (w'%c}\
3 0,000 0.0 | ©.000 | —— 15 A Conbeol
4 6,000 | c.oce | oone | — 15 |HA Cordul
5 0.0 ¥ | aoco | gosd | — s ks é
6 0.08Y 6000 | 0,089 | —— s Rse
7 D156 0.000 | bSO — is lo
8 0.15¢ C.00C | p150 —_ S 1RO
9 0,370 | coco | p.270 | —— 15 |~ 1€
10 [02% | ooco | o 070f] —— 1S B I
1 O s o aoco |6.4%0 O] —— IS |a 32
12 10,480 Ooce |0, 4Bes O —— IS 18 32
13 o, 846 0000 10.840d0 ¢ —— s |4 56
14 C.84c | oo [0.%399 ¢ —— s 1856
1.5 mL of \\)/ A added to each test weight before addition to
test chamber '
1.5 mL of N / A added to vehicle blank test chamber
* O Corrected for purity or active ingredient of test compound i
(3 Based on total product, i.e., not corrected for purity or active ingredient of
test compound. , e,
Cloco &.coCh O, YoCcs: .
Balance Calibration: L£.ac0 g+ _0C0Cg=20%0 ¢ s
Jaedsnis  (Class Cwt)  (Tare) (Final wt) 79¢5-475
Balance used: [eHler PMYHC ABC material control #: /905 - /¢ 20 :

Sample weight was stirred into the dilution volume with a glass stir rod or
stainless steel paddile.

@ mm3m§ Q@ Lha sed balarce bechuse O ervar MELSAIE Sepdores 3™ 5es - 715
mo 9+ q5E 5. .
\Au &ﬁ\’t Fadion forv Sarterius Moy 5 17-a4

McCS

cTes AEves Enps L dessent 4 10 Class € weiqghT u-.sks/rula.u cahbution, oo q'Q ex g = 0:779, 5 7oy
Weighed by:_fiiui Hellve— Date. S-19-7¢ ?
Reviewed by: bun, . Amrel/ Date:_5-26-24

Study Director:__dus_ [Seone? Date: 5-z¢-5«
FORM #18 (09/29/92) -
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COMPOUND RECEIPT Lab Form No. 352

ANALYTICAL BIQO-CHEMISTRY LABORATORIES, INC.
P.0O. Bax 1097 » Columbia, MO 85205
Shipping Address: 7200 East ABC Lane, Columbia, MO 65202

O -“ ‘ (F.'HA) 4748579 » Answer Back (ABCLAB UD)
, 9 & FAX (314) 443.9033
Compound AT sa2%-94

Az

ABC SUPPLIED INFORMATION

ABC
Date Received: 06;/97-/,/9y Logged In By: ?Hr Ref # 7,5j¢2 38
Storage: ?DOM / émlﬂ Total Weight: 434. 2 3

Physical Description: ﬁ/oboo’;/ lzc{)u:J

Remarks:

*
SUPPLIER PROVIDED INFORMATION

Firm: QV"I‘Q_C-

(.__ .
Address: MMA_)
City/State/Zip —‘f<al AawmaEzoo MT 4900/ Phone:‘/4,/3‘/9 ~6637
Batch/LotNo. 3 | cas# _AYE_ Purity: A/
Amount Declared: .50 MI Expiration Date: 5"'/95

Storage Instructions A),/A,

Other

0 aamfw,,‘; m,'s/&;)d;) Ly Cytec. Sheold be CT S$29-9¢ 2s per
PCotly Ve rnon on Y/94
{"a 1 (o ') =

“This ls an exact copy of
The original document”’

re( 039




ABC LABORATORIES, INC. B
PREPARATION OF TEST CONCENTRATIONS (weight/volume)

Test Material: _CT _~* 209-99 © Protocol No.:_87¢/ -
| Study Director:_Marc_Swccdk Study #:_L1i¢79

[ Purity:_NJx % Batch/Lot No.: N [ ID No.:

' Target Tare Net Adj. Net | Dilution Final &
Sample Weight Weight Weight | Weight* | Volume Conc.
Number {g) (g) (g) (@) (L) (mg/L)

1 ©.260 | C.cco |0, 360 ~— \s 20 |
2 0.300 | o©0.¢¢¢ |0 200 e (s 20
3 O\ 360 c.cco | 9300 I = n.0
4 O .30 o.cco | 0,3C | —— = e
5 0.3c@ | ciocc [0,30] — (s 20
6 C. 30 o.ote P 3o — IS 20
7 0,300 o.cco | 0,30] —— is _@__j
8 C.300 c.coo |0 301 — is 20
9 O, 300 o, coc | 0360 — IS 20
10 0. 300 c.coo |0 309 —— i5 20
11 O 300 o.oco |(0.3¢R — T 20
12 G, 300 0.cco | 0.2 — is 20 .
13 0.30C | o.cco 030 | —— 15 20 ,
14 0. 3c0 0.0c8 | 9,300 — s 30
/
1.5 mL of f\) i added to each test weight before addition to
test chamber
1.5 mL of N / A added to vehicle blank test chamber

g * O Corrected for purity or active ingredient of test compound
@ Based on total product, i.e., not corrected for purity or active ingredient of
test compound.

Balance Calibration: 0200 g+ 0O0CCg= _0.¢C g " F
- (Class C wt)  (Tare) (Finalwt) = "~
| Batance used: [ktler PMYyc O ABC material control #:_f/S-/¢2C

| Sample weight was stirred into the dilution volume with a glass stir rod or
] stainless steel paddie.

f £oammegts: "
Mo S-i- , .
(D) Leights of Wumic Acd (ﬁ\c\ric\\ Lt ™ 01¢ 'b{’”‘*) Mor S 1299 @ g wes

. __ s
[ Weighed by: M, letdore— Date:_5-/2-7¢

| Reviewed by:___Lug_ Aeod _ Date:2¢=S2C~1#
{ Study Director: Houre Idvrp Date; & s 7Y

FORM #18 (09/29/92)
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ABC LABORATORIES. INC.

OBSERVATIONS AND/OR REMARKS FORM _

RecoipT of
Test Mate;ial: //{u«it c_.'A /,So,}/uw S.)’r Protocol No. 1/1 CLous

i Study Director: __Ma_/_ﬁgu_)__s________ Study #: Vg v V2 0S ,

%/]‘( \ﬂ L/w».‘t 4(,,'/6 §a,0.‘um s./(’, ferh, weas
: re—Le-\thﬂ F(‘“" ﬂ)(ﬁJ"QL\ CLM)(,‘( C(Jm/a(n‘a,

O u 3”3/672. \T/Z/‘&CA'H"’? Ko bev was
H1 6152, amd Ha lot Wrarber wis

O}gl(’HH‘ TL—C B 6T Ra_c_e..‘nt} e S

‘ ’(3 TL-L— l’\um.’L at.:& }Sa.l;]kak-cﬁgsn/fn.c

?do“"p"/ GMIQ 1% ,S'('D/ﬁ‘é a1 roouv~ “/‘W&/a TUr e

“This I on exact copy of

PWUmem"
By /M(/v Z f'/dz:’;-) 5/5/7 / ;

18

OF wes I Yooy B

NOTE: Individual entries must be dated and initialed. 1l
@Wby. Date: //ﬁ‘/
S tuc Y _,}a,._:. ﬁ//-”"*w\—- Datg:__‘/*‘/‘7$’

FORM # 55 {11/25/91) (FM)
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STATIC/FLOW THROUBH TEST ORGANISM MEASUREMENTS

Test Species: __ Q. ™

4k

hadadndad B haa s T 2 R R R,

- - e e -

Lab Forw No, 5359 (1/17/90)
Analytical Bio—Chemistry Labe
7200 ABC Lane, P,0. Box 1097
Columbia, Missour{ 65202

fishi

-

Total waight of fishi

(q"222+ o’qg‘)?’b

2 )
W,Lbﬂ -

Sourcet _-':/\_f.'_l-.‘.‘é.?.&‘:’-j:ﬁ?..“.t_EE.Q.-"‘:--_----.'-;.'-:z .................
Date Measuredi 5-/6-9Y ___ By: MNSwercl _ Group Measured: CQAJ.{_"_O_/_.-
Balance Used: MeHler PN YO RBC Material Control No.i _L‘iﬁ_—_lp_-_ﬁ.g
2% Number 27| 4°Standard Length (mm) 5° A®  Naight Ty g8°
1|11 230 36 0,4\ 0.520
2|12 3b 23S .37 |0.49%
3|13 39, 34 0,355 16,440
af14 19 30 D, 601 0387
5|15 13 3. 0: 398 0.3%57]
616 31 35 0.555 i 50%
7117 b jﬁ 0.59%9 O.55%
8|18 19 59 0.3 10,613
319 35 36 0.534 | 0.519
10|20 _30_L<b — & 0316 —®
Mean —3&++- <
éﬁﬁﬁ:ﬁ;ﬁ? 23 ® 35+3 "3;*5% IE%ZF;)O,Y% ol ®@>
Biomass loading rate at any point in-time:
o Poly 0,32

&

30 1 of wmater -_,,39"‘1’ g/1

Biomass Loading Rate for the Flow-Through System:

Total weight of =

e - 1/day on the average = _______ — §/1/day

Remarkss @ Tha B "t‘p\{ca-f«. oa\\?(o\ul q £€03h R“"‘:"‘:“"}. ACS 5’/'7/5/

Gl?i \-«i‘;lﬂ‘f od 175 3L + Mebw we = 7'6027/0/ E wr for2ofnl,, MLS 0/’V/f§/

O'F MO S-lb- @o w.CS (/]9

Calculations By: M;_B_p&i:«: _/aag»olwoy/ Date: _5—&-7‘]/4-&42
Prepared Byt __joo. _ JLQJFL-,&/_-- — Dater S-/6 -9
Checked Byr _ AA il _g‘ __f:::./f _____________ Dates QZ/QJ 749
Study Directors __/A4 M“___________ Dater _ Y22/ 1Y

pz00L2Z




LC=a Calculations

|

%

‘l Conpound Nase ¢ CT-569-3¢ with £ su/L M 7200 East ABC Lane
| 5

ABC Study No. 41679 fnalytical Bio—Chesistry Lads
pecies : Rainbow Trout P.0. Box 1897

Exposure Period: 24 & 48 & 72 Hours Colusbia, Missouri b5CUS
Study Director ¢ Marc Sword 85-19-1994

Page § 1

L b

———RESULTS CALCULATED USING THE BINOMIAL METHOD—

CONC. NUMBER  MUMBER  PERCENT BINOMIAL

g/l EXFOSED  DERD DEAD PROB. (PERCENT)
1e c €9 108 LESS THAN 9.381
36 c e 18 LESS THAN 0,221
K 9 @ 3 LESS THAN 9.001
18 e 9 ¢ LESS THAN 9.001
19 28 (. e LESS THAN 0.0a1
3.6 co @ ) LESS THAN 0. @01

THE BINOWIAL TEST SHONG THAT 32 AND S6 CAN BE USED RS
STATISTICALLY SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS BECAUSE
THE ACTUAL CONFIDENCE LEVEL RSSOCIATED WITH THIS LIMIT IS )95 PERCENT

AN FPEROXIMATE Llsa OF _42,33c00836131641 g/l IS OBTRINED BY
NONLINEAR INTERFGLATICN BETWEEN 32 AND 36

WHEN THERE ARE LESS THAN TWD CGNCENTRATIONS AT WHICH T
PERCENT [EAD IS BETWEEN @ AND 100, NEITHER THE MOVING
AVERAGE OR PROBIT METHOD CAN GIVE STATISTICALLY SOLND RESTLTS.

Method Reported: —'§4 Binosial { 1 Moving Averape { 1 Probit

Note: Method selected is that which gives the narrowest confidence lisits for LCse.

PREPARED BY: /CwM DATE: f//f/ff/

REVIEWED 3Y: r)rxrk (3 prmee—0 WiE: I ReYy
/
BOLAZS L5 ¢

5.

‘e

)

(oY
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{Csa Calculations

RBC Study No. : 41679
Coapound Nase : CI-5c3-34 with &8 sg/L HA

Analytical Bio—Chemistry Labs
720@ East ABC Lane

Species : Rainbow Trout P.0. Box 1897

Exposure Period: 36 Hours Colusbia, Missouri 63285

Study Director : Marc Sword 85-19-19%4 Page # !
——RESULTS CALCULATED USING THE BINOMIAL METHOD—
CONC. NUMBER  NUMBER  PERCENT BINOMIAL
ag/L EXPOSED  DEAD DEAD #ROB. (PERCENT)

!

109 e 2 109 LESS THAN 0.8l

36 2 290 100 LESS THAN 9,001

R 28 @ ) LESS THAN 0.21

18 20 1 5 2. 000714205001 754D-83

18 2o 2 ] LESS THAN 8,081

5.6 20 8 8 LESS THAN @.001
THE BINOMIAL TEST SHOWS THAT 32 AND 56 CAN BE USED RS
STATISTICALLY SOUND CONSERVATIVE 95 PERCENT CONFIDENCE LIMITS BECAUSE
THE ACTURL CONFIDENCE LEVEL ASSOCIATED WITH THIS LIMIT 1S 1935 PERCENT
AN FEPROXIMATE LCse OF _42.33008835181641 su/L IS OBTAINED BY
NOMLINERR INTERPOLATION BETWEEN 32 AND 3
WHEN THERE ARE LESS THAN TWO COMCENTRATIONS AT WHICH THE
PERCENT DEAD 1S BETWEEN @ AND 189, NEITHER THE MOVING
AVERAGE OR PROBIT METHOD CAN GIVE STATISTICALLY SOUND RESCLTS.

. i: A
Method Reported: }(] Binomial [ ] Moving Average { 1 Probit
Note: Method selected is that which gives the narrowest confidence limits for LCsa.
PREPRRED BY: /uw,./ M DATE: gﬁf/ﬁ/
SEVIEWED BY: A [t — pte: S 2e~F
v/
BCLARSGCL BTG o3
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\ DOSE-RESPONSE CALCULATIONS |

Test Material:__(T-529-77 m/zomz,,/L #d4
ABC Study Number:_ 41679

Protocol Number:__8121-P&#Y
Study Dire/étor: _&ﬁv St‘/zr/'/,/

Data at ____‘Z& Hours of Exposure.

The fottowing calculations provide a least squares estimate
of the slope of the dose response line.
Y=m X+ Db
where: Y = Percent Mortality in Probits
b = Y-intercept
X = Log Concentration
m = Slope of Dose Response Line

‘o

Actual Log Percent Calc.
Conc. Conc. Mort. Probits Probits

56 1.748 100.0 - 7.33 6.42
32 1.505 0.0 2.67 4.47
18 1.255 5.0 3.36 2.47

Regression Output:

Constant -7.5747

Std Err of Y Est L 2.20654

R Squared 0.61513

No. of Observations  _ 3

Degrees of Freedom 1

X Coefficient(s) 8.00340

Std Err of Coef. 6.33055

Y = 8.003 X +( -7.575 )

Dose Response Slope = 8.00
Correlation Coefficient (r) = 0.78

*NOTE": These results are only intended to illustrate the
dose-response line and determine the slope for this acute
toxicity data. Probits for 0 and 100% mortality were set at
2 67 and 7.33, respectively. All other probits were obtained
from: Finney, D. J. 1964. Statistical Methods in Biological

Assay, 2nd Edition. Griffin, London.
Data Entered By: r\/é\arv é—«m(’ Date: &//Y/ fz
Date: ('( 1e/249

—

Reviewed By: & MAY%«,, Bmalpfm/i{
v
WBCLABSFCL i b TG
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ABC LABORATORIES, INC.

W

B

MORTALITY AND BEHAVIORAL OBSERVATIONS - FISH

Test Matenial: ( T-221-9Y “jo.2k HA Protocol No.:__ ¥70/-rA ¥ O Definitive
Study Director: _ilre Soe i@ Study #:___4/¢77 Prefiminary

Test Species: L) L. macrochirus @ O. mykiss QO P. promelas [
No./Vessel:_3

Dil. Water: ® Blended O Fish Lot #: _454 Fish Fed: AX

Acclimation Mortality: (% Waterbath: Date Iditiated: ‘1‘/2 1 /‘?‘-/
Compound Added: 305 P.M._ Fish Added: __~5.tc >/ Date Terminated: _///4 4
Test \“
Conc. 24 Hours 48 Hours 72 Hours b 96 Hours
mgil Cum. Cum. | Cum.
{J (ppm) ||Dead Obs. Dead | Mort Obs. Dead] Mort Obs. Deadj Mort Obs.
ACH PN 5 Y
> 0Olo BV le |sn
- § i )
o lo| sm 0 5w
| - D SN C |44
,\_5 L H=,08 ¢
\O 1e<,0%;Q ~ . {fes
Ol & olo |30 C e o
r
(¢ || T ols | — LC S |~
i

<3
-

Observer |I 0K "5 >

Date/Time L,/-Z?~9l/ ?'d{f-{h. d @ /35/4 ¢ 556 P llshfey  #ro fes
e e e

REMARKS: N’ = Normal; LOE = Loss of Equilibrium; Q = Quiescent; SUR = Surfacing;

ES = Erratic Swimming; DK = Dark Discoloration; OB = On Bottom; LR = Labored Respiration

O QA Procedure Audit g/ vl $lows , Fer vl
O wo thas/vation E‘u//z7‘¢/

mis 4307

1 /4 i mes 5-1-94

Approved by:

Date: "/‘2 7'(7‘:/
s71/74

Date:

Prepared by: i H 2:{fd.~ A Ec%
Reviewed by: ,%’ﬂb\. Q_;"{M/’/

s/u/?Y

Date:

FORM #32 (07/23/92)

ABCLARS#GL 1 ¢ ps0Lb




ABC LABORATORIES, INC.

OBSERVATIONS AND/OR REMARKS FORM

Test Material: LT' SL%9 ’ﬁ‘( p/ZL"“"/(, [—/4 Protoco! No. Lior -FaNM

Study Director: mcu‘c, Sieer C‘ Study #:_9/¢77
42750 o The [0 end 16O w5l oo lelons o reclondy
Gﬁ\‘(, ,D e X O ¢ 1

“nd 0.0 %/L oo b ot e e ¢ lear
4// 5&/(.;\/\{0«6 TR bh-;\,:,x\ ,}céﬂo‘: ‘Qmw\ 4’1\(

I‘Jc\.u,.fg, fQL N Q{,

Z/-Z%—‘?L/ PR /O//( “:()(cd[(\o'z.,é, 6% /ng C/a.d\/ T'M}‘,\ N—
Y-27-5d but ot fov oige appead the e

- Ave
| ¢~30-99 Jo° -Hab/L solutiem has bea A3 e /;(,J %TO
Mls 10070 11y T, 0:10) l|(9) u».(ﬂ !0*3)/1. Solurions Tl

e &\eg//B_:p\J.«l Somme bypow F’"eb;f;T‘( Te.
f M ohbhsce vttt ons 7re L,crtb.{ ‘{/?-7/951
5’"‘,({ Sare cbs a5 7’/;,/;:./
;L‘(S .o

\
Do o KT
Wﬁi

Date: 5, 7 QY

Study Director: /(/\m‘, / @'{);yz,{/ Date:__ S / /0/ fg

FORM # 55 {11/25/91) (FOI)
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ABC LABORATORIES, INC.
PREPARATION OF TEST C

ONCENTRATIONS (weight/volume)

test chamber

added to vehicte blank test chamber
of test compound

1.5 mL of A l/\
+ [J Corrected for purity or active ingredient

test compound.

Balance Calibration: g

g = ('.'E(i(?
(Final wt)

[LCCC g + _0-&<©
(Class C wt) (Tare)
] Balance used: ﬂ’k%#éf Pl die

@ Based on total product, i.e., not corrected for purity or active ingredient of

ABC material control #:_[725 -(t2C

Test Material:_(T-52% -1 wlec sk 14 Protocol No.:__8iol -rar
{) Study #:_ /19
ID No.:.__15-723%%
Adj. Net | Dilution Final
Sample Weight Weight Weight | Weight* | Volume Conc.
Number (g) (g) (g) (g) (L) (mg/L) J
1 coceenss] oo @ |owens | — =S c&-e-r-eﬁﬂ
2 .5 C cCu ¢ <i6 — L L0 -
3 C.a5cC ¢ EET E.(G0 - 15 Vi :l
4 [.528 ¢ <t 1. 50U — s (UC
5 ; |
6 (XU O.cee | 0.2Zcc — (5 20 @
7 0.4 Y ke — (s ¢ B
8 - Xo C-CSL 0. %tC — 15 e3> J
9 - =3 'Lc(%r l
10
11
12 ;
13 i
14 d
1.5 mL of _ & t<tome added to each test weight before addition to

! stainless steel paddle.

| Sample weight was stirred into the dilution volume with a glass stir rod or

 Comments G or (2l (B Tlen a widfs r¥ Auc Red wRy{-27-99
T B dewce vued S vktas RS Mo Lot B0 Gil-o% b\‘,'(l L/’Z?—'i .
Honere Beid o frr»\ Qldrﬂ; C"M’-‘"( (o 2ev Mo.c(4if HH WE ‘-/”Z“q‘(

Date: “7-27-9%

| Reviewed by: Date:

s/v/7y

Date:_5/c/%¢

Study Director:_ e D eot24Y

FORM #18 (09/29/92)




ABC LABORATORIES, INC.
MORTALITY AND

BEHAVIORAL OBSERVATIONS - FISH

Test Material: C1 -39 -97 “/o

M4 #Protocol No.:__K90/ - rmr

Study Director:_Miaec Saocd

Study #:__4/679

O Definitive
B Preliminary

Test Species: O L. macrochirus & O. mykiss O P. promelas [
No./Vessel: 5  Dil. Water: (4 Blended a

Fish Lot #:

_H9Y ___Fish Fed: ANO |

Acclimation Mortality: ®) Waterbath: \ Date Initiated: _5-5-79
Compound Added: __2:40 PM™ Fish Added: _3:S0 d Date Terminated: ~9- 1
g::; 24 Hotre “» 48 Hours 72 Hours 96 Hours

mg/L ! o Cum. Cum, Cum.
{ppm) |jDead Obs. Dead | Mort Obs. Dead| Mort Obs, Dead| Mont Obs.
2 Dlo|SN |0 |O X0
1.0 10 |51 0|15 3N Y
: | SUR L E | DK
a0 lolew Mol sw [ofoiss,, ] |1s
3N | 2N
B |
| | |
Ob t . i
Date/Time %133 am S[b/qy MOR- \Yd {/17/?/ &{ Toy l-ofligis S/q/?‘{ Mo [k
REMARKS: N = Normal; LOE = Loss of Equilibrium; Q = Quiescent; SUR = Surfacing:

ES = Erratic Swimming; DK = Dark Discoloration; OB = On Bottom; LR = Labored Respiration

‘D QA Procedure Audit
DECE. Sifsy O SceTsfa

B¢ wes s220-1f

Prepared by: Maml ##"‘"—l"

Date:

5-5-9¢

‘ll

Reviewed by: W{p

Date:

J/z_ 0/‘/

foor Ard

Approved by:

Date: 5/24/7/

FORM #32 (07/23/92}

ABCLARS#CL b ¢

peG0LQ




ABC LABORATORIES, INC.

PREPARATION OF TE

ST CONCENTRATIONS (weight/volume)

Test Material: (T -529 -9 20 ra/ BA Protocol No.: 5901~ Pm
Study Director:_Ilpac_Seoo _ Study #:_Ul6H9]
Purity:N/A_% @atch/Lot No.:_3/ — 15°723% R
' ' Target Tare Net Adj. Net | Dilution Final
Sample Weight Weight Weight | Weight* | Volume Conc.
Number (@) (g) (g) @ | W (mg/L)
1 0dHg Ao | 0048 — \5 3.2
g 045 n.oon | 0,431 — 5 39
4 D, 20 o000 | 0.999 — = R0 @
5 200 | ooed | 0300 ] — IS 20¢
& » -
7
8
9
10
R
12
13
14
1.5 mL of N added to each test weight before addition to

test chamber

1.5 mL of

* O Corrected for purity or active ingre
Based on total product, i.e., not co
test compound.

N

Balance Calibration:

O 5ol

added to vehicle blank test chamber

dient of test compound
rrected for purity or active ingredient of

0,5(9@ g

(Class

| Balance used: Melloc PM Y6D

| Sample weight was stirred into the dilution vo
! stainless steel paddle.

Cwt)

(Tare)
ABC material ¢

(Final wt)
ontrol #:_[305-102 O

3‘:

¢

lume with a glass stir rod or

I Comments: ®Otunic heid wts MW 5597

|

| Weighed by: .
| Reviewed by:___|[
Study Director:

A:rDvuM‘.

Date:

5-S-99

Date: 5/¢/49¥

Date: S/« /7Y

FORM #18 (09/29/92)
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ABC LABORATORIES, INC.

OBSERVATIONS AND/OR REMARKS FORM B

Test Material:_CT~S529-9Y o r“g/a—- HA Protocol No._890[ PN
Mage Sword Study #: L“r, YA

[ 5-5-9y woh Added S Fish to the O Test Coucen Joation
(3.2 ¢ SQ\> with the Bamic Aad The Tes

Selutiems AppeaR ve dar'k acd Clou(ﬁj. |
T tre low couceu\pg¥ how +} p?eg@.ns INAT A [ |

of the Test ‘ompcuu& i< in saluten. The /ujh
¢ Level C32r~j!«.c\ coeme Lo have small white Flevs
t Qoo«- i D VAR . ‘
5-6-94 oY Test solutions pppend the SAme s a4 O Howrexcepi~ |
1 Cor & small Amout of pvec'\g'sh,&riou v the low Yevel

(S.ij/,_\. The high leve | (SQwi’L) had &
Lﬂkge »mou~+ of pf‘ec'\P} -}*e:‘—e, Corme(ﬁ ON ‘r\\e bbﬁ oM, |

L Sc4 H. 32 w\j/(,ﬁgw e ,&,cu\«\;}»d—cw.jdzuc.%wﬂﬁ'

LA % Aeven l"f?*

P— W —

NOTE: Individual entries must be dated and initialed.

Reviewed by: Mo, frand Date: s7/2¢/17” J

Study Director: /(wzv@'r-m/ Date: {/zé/ (x4

FORM # 55 (11/25/91) (FDI)
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ABC LABORATORIES, INC.

| MORTALITY AND BEHAVIORAL OBSERVATIONS - FISH —
Test Material:_ CT-529-9Y w/2emae 44 Protocol No.: B90( - PMM O Definitive
Study Director: Mare Sward Study #: Y1679 M Preliminary
Test Species: UJ L. macrochirus B O. mykiss O P. promelas O
No./Vessel: A Dil. Water: ¥ Blended O Fish Lot #: _49Y _ Fish Fed: A/ |
Acclimation Mortality: @) Waterbathy __/ _____ Date Initiated: S-6-7Y
Compound Added: _Q ' 18 PI"\ __ Fish Added:"4 2!30 pr~ Date Terminated: _5/7/5y
Test
c::c. 24 Hours 48 Hours 72 Hours 96 Hours
mg/L Cum. Cum. Cum.
{ppm) |iDead Obs. 1] Dead | Mort Obes. Dead| Mort Obs. Dead| Mort Obs.
0o 15| —
F
30 | 5] —F
It
I i
¥
Observer &7 7(%
Date/Time &cz 1594 Pm
REMARKS: N = Normal; LOE = Loss of Equilibrium; Q = Quiescent; SUR = Surfacing;
€S = Erratic Swimming; DK = Dark Discoloration; OB = On Bottom; LR = Labored Respiration
O QA Procedure Audit
M & mow 3/6/ay

Prepared by: MW Hag-‘ew'- : Date: 5'6 "(7‘/
Reviewed by: M w Date: '5//24/7/

Approved by: Date: 5/2€/75/
FORM #32 (07/23/92)

20052




ABC LABORATORIES, INC.

OBSERVATIONS AND/OR REMARKS FORM |

Test Material/; 1 599-94 ‘%D M/ H A Protocol No._8570] - PMmr)

Study Director: ﬂl_ﬂ_c_ég;_czdl_____ Study #:_ Y1679 ___|

| 5-6-a¢| r’\b“ﬁ; H:Kr splufroms  were ctinced H\e'j F?pw&&& Cle NG
'“\Q, \ows ]d)e\ ‘\Aoe Some (OI\N\ & :H\e L'Sh \euel \/\"'CQ
some lakes C\oa‘!‘fr’g.

(ich were added »T 213D pm one at & dime
lowo legel $hen Ngk le vel unti) 5 fish were in each F

Test leve,

~ B - frcu
Jé“gi—-q"( %P\‘t\ \j’.‘;;;iisa{). ‘v—w/c‘;l‘:" aw CLMLa'#A;ﬂ‘\ « Aua—{«t\

F

Reviewed by:_ fun &tpl/

Study Director: W»/W

FORM # 55 (11/25/91) (FDI)




ABC LABORATORIES, INC.

st —

e ———

OBSERVATIONS AND/OR REMARKS FORM J

Test Material: (T-529-99 W/20 '\% /-//4 Protocol/No. %901 - PN
Study Director: _M_u_uo_rd______ Study #:_4(6 79

c6-90 Mol Took 2 Scinbilabion vinls, labeled-them (Humic
Acid | Avd The date) placed them 10 The halance
+ared them iwo\{uiduall&{. Humic P‘q‘cﬁ,k\dm‘c‘\
et ™ OIGI6HH . Used » metnl SPA“'U.\(‘\- s

weigh out Visl 123049 Viel 0.2 0301

V'—\‘D"\iws ouwY %e,s“’ Cowpoudaf
2, 5€O ml beaker were tarech on the bp,l,-(m_g.
Qﬂkg.c__&_k-ﬁmd) s B—wkcf—e'—g . The

]
BenkKers were Inbeled ﬁw"“\; S‘Fuoh-] Numbe", Date
Test Compou od And Comeewdratiou. A Prget
4 Bulb wece wsed Yo Yeaveler Ccm@cw vt o
Jhe beaKetS, Bemker | = 1.SO  Beaker A =480

A Gaduale Cyliuder, 300 m of DI water weas pourefi Tute the
w\*\m——j—-—’) beg\{gps gu& & ‘\'QHOU Sdir bAR wWAS Mo Adcﬁed.
.PM(C\W\ Was ‘s\m_ec\ Ouer ‘\\r\e "ﬁops ot Yhe_
Peeker s Mc& ‘H'\'cj were P\&ce& on & S“-\'P
plate for O _mivubes.
Poured Humic Aard Tnto the fest vessels avd |
| (‘i\ased the scivFuinls with hfproyr‘m.«de)/ 15mls of |
DT Waler. ‘ 0 s ricec] ;
The Jr0e>l< beAker OF -R*s* so[KJT\OU ﬁb& P_.O‘NF =
hem Tt the lests sqefems. rinsech Fhe benker \
w\\‘v\ R0 mls of fest wa‘}ef fon F:OUN:&’ Pt ’\
+€s‘\ aystems | S‘HY‘I‘CCQ“\-QS" §‘1‘dem ’\+)"3th5 ’i
rod ofen "“j with Jow-> hig levels E
0.E mon 5lefoq _ Prae \ |
[H NOTE: Individual entries must be dated and initialed. :
Reviewed by: e /) Date:_372¢ | 24
Study Director: W Date: 6/4/ 74

FORM # 55 (11/25/91) (FDV)
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ABC LABOR_ATORIES. INC.

PREPARATION OF TEST CONCENT

'

oluma)

Test Material: C1-520- 94 “/ao "4 HA Protocol No.:_g90 [~ P M)

| Study Director:_/Jazc S word Study #:_4H1679

| Purity: % (Batch/Lot No.:__3 ID No.:_TS- 723%

' Target Tare Net Adj. Net | Dilution Final
Sample Weight Weight Weight | Weight* | Volume Conc.
Number (g) (9) (g) {g) (L) (mWUJ

1 LSoo | 0.000 [1.502 — 1S (00

g L2000 | n.000 [4%0Y — I 320 ]

4 0.200 _ | 0.600 | 6304 — 15 20 © j

2 0,200t | 0,000 |1 0.30Y — =] 20 ®

: |

8

9

10

1 j

12 ‘

13 j é

14 1
1.5 mL of N‘/ A added to each test weight before addition to

test chamber

1.5 mL of kyéx added to vehicle blank test chamber
* [ Corrected for purity or active ingredient of test compound
(R Based on total product, i.e., not corrected for purity or active ingredient of
test compound.

&

g+ _0.000g=0720l ¢g P

Balance Calibration: 0,200 -
(Class C wt) (Tare) {Final wt) &
! Balance used: _MeHJor PM LD ABC material control #:__190S 4020

| Sample weight was stirred into the dilution volume with a glass stir rod or
1 stainless steel paddle.
| Comments;

® tumic Acd Ghs MY S-6-9¢ .
@ W mow S6-9¢

[ Weighed by:_%
| Reviewed by: Aan
Study Director: ’(\uww

FORM #18 (09/29/92)

. ———

Date:_5-4-2¢
Date:_s/2¢/?¥
Date:_5/2¢/%Y

d [ ‘
j A i
P, L

—
—————
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ABC LABORATORIES, INC.

FISH ACCLIMATION RECORD

Species: B w‘som Trom*’ Species Lot #: quL/

Acclimation Tank #: anHs Do # Removed from Culture__2 260

Culture Tank/AquanumSectlon# LSBR 12+ 3

I

Date Removed: §-9-94 Date Returned:_S ~ (3~ wial
Dilution Water Type: EHard Blended (OWell OSalt U
Acclimation Acclimation | Acclimation | Number Study
Time (Hr) Date | Obs. | Temp.* (°C) Mortality Used Number
0 sfaja<l 0w | 3% |
28 sfofeu kmoH- | 13°C O
sfufgy[mot 13°C o ¢ o Y167 2
48
sfal [ Mo | |3°C o) %) IE]
72
5-/394 | MoK 139 o)
b copy of -
96 o’ S
oy /1
[Comments:

* Temperature measured using a mercury/digital thermometer
Remarks: Note (ﬂall fish held without food during acclimation -

U~ U o , Date: 5-9-7
Reviewed b Date: €-2-79

Prepared by:

Form #119 (2/14/92)(FDI)

SBOLABS 0L | 7o

pe0 095



ABC LABORATORIES, INC.

FISH ACCLIMATION RECORD
=
f Species: Red... drout Species Lot #: 777
Acclimation Tank #: FF # Removed from Culture ~17>
Culture@Am/anum/meg Stream Section#:___7=X /
Date Removed: 723 99 Date Returned: q-m-‘?‘{
Dilution Water Type PHard Blended [Well Osalt O - J
[ Acclimation Acclimation | Acclimation | Number Study
Time (Hr) | Date | Obs. | Temp.? (°C) Mortality Used Number
0 PREAN S R - ----
24 Y2y | A ) v o
@]
4-25 /HD =12 o ﬂi
“ 48
40 | WE % C
15 9/50”7
{ 72
15 20| 411
9 VA /> ~ - ‘&y(zo Y1679
96 “This is an of| ..
The original ument”
_ ity

Comments: (DE JHR4-25 %Y
'JJQW‘L Y-11-9

Temperature measured using gmerc /digital thermometer

Remarks: Note - all flshl/jld ‘hout food during acclimation
Prepared by: '7/4 b @é ;{' Date: 723 -7%

Reviewed by: @ EQL_M__‘ Date: 5'4_11’77

Form #119 (2/14/92)(FOI)

415719 005
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ABC LABORATORIES, INC.

r FISH ACCLIMATION RECORD JI
Species:&EUBO(u lrou}‘ Species Lot #: quLl
Acclimation Tank #:_3G # Removed from Culture__= 4O
Culture Tank/Aquariumection#: B /
Date Removed:_5-2-34 Date Returned:_s- ( ‘i‘/
Dilution Water Type: (XHard Blended OWell OSalt (] -
Acclimation o] Acclimation | Acclimation | Number Study |
Time (Hr) | Date Obs. | Temp.? (°C) | Mortality Used Number
0 saqqlmop| 1] | T
¥ ..
24 |53-99Lmpy | |9 0
Ik o e | L O
48
“ 5-5-9[mplt |10 O lo_ |4ty
72
5‘6‘qq MDH' l’g\ i O /o 41679
96 i “' T'
Comments: OD wcs G-/4-1y
[ Temperature measured using a(mercury/digital thermometer
Remarks: Note - all fish held without food during acclimation
Prepared by: ”7% Hrul'{»w»\, Date: 5_2‘7’"/
Reviewed by: __@ Aﬁ Date: &2~ ?L/

Form #119 (2/14/32)(FDH)
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ABC LABORATORIES, INC.

FISH CULTURE RECORD
Species: Rainbow Teat Lot #: day
ank/AquariumNo: __ 55 Source: 0. Lassen T Faem
Water Type: Hard Food Lot No.: _“hiuu  KYwug
Date Rec’d: \' 24- A4 No. Rec’'d: _Sece Appx. No. Remaining: £ 38an
Lights On: __6:00 a.m. Lights Off: 10:00 p.m. _ Transition: __30 min
Feeding °C
Date/ID Mort. | Schedule | Temp. Treatment and/or Comments
[, i Refurued Cish pulled 00 U-30-H 4had were
5SS Aul o | ) \\ vol used for Studies, MOH s-5-1Y
[ Revos ek ¥rotr fe~oued & — 5 T
S M o |7 Y W ' s
Gofis De| 1 |10 (
o e o | 0 T
L femoved 20D FRSh for Accl‘l"\afioﬂW
S 9% I B W S A W :
Seaan ﬁ.ﬂu C ] 7 W N
5-\\F\~J&N ° L 7 | W\
5\:_‘\*:., AJ (o) M / \ . o
'y '/ "1 Redurned meclimation Fosh pulled
S\3-NaD = 1 AN on 5-2-9Y potused forshedy
5-19-5y ) {pusamv8&fal
51544 gup | 0 |10 4m ) to on exact copy of
v - T
s -\v")‘kﬁﬁv (v | S \Z ‘m 2 (!/z{/@/
G 17 4‘*:3M = L J( \ O By
AA
5\ =11 o 1y \\
Note: Temperature taken with a mercury thermometer.
- ﬂf
Prepared by: Date: _.5S 4\
Reviewed by: Date: "/’-7/f7‘f

FORM # 50A (3/16/93)
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ABC LABORATORIES, INC.

FISH CULTURE RECORD
Species: Rc\‘\nbaw-c‘oﬁ Lot #.___ x4
(anyAquarium No: \ —>L5b  Source: . \ascen Teast Faem
Water Type: Yo d Food Lot No.: _ 441 Wuuwg
Date Rec’'d: \*2x.44_ No. Rec’d: _Spo o Appx. No. Remaining: <4Wppo
Lights On: __6:00 a.m. Lights Off: 10:00 p.m. _ Transition: __30 min
R oo i————————— e j."l
Feeding °C
Date/ID Mort.?| Schedule | Temp. Treatment and/or Comments
W AR il o A "k \
N _
Y 224-n Q 1 “\ \Z
2;»0«'(.1 Yo ‘pr Al mabion \EH,.?M‘ /\
v-23% éJ [ /O /T Reoned =175 Gor fuulimabs Burel £F
ey 4| o 7 /= '
A '
U25aa o - 4 \3 ;
t
e R \2
AT M s \Z
Rw rovol Yo S8
428X © N vz
Wy d Soh u”-l'd -2 -9"{9‘-);
I Y R Y L e e
Ren o ved ~3zp Fo7 4 celimariae
{-30-7 mes | © l2 & 12
S mes| © |1, 5 |2 ~ SR
f ; Rewoved & VO for ncclima] o MDY « -
5-2A4ss Al o |~ ¥\ . d
53948 L} o |77 3 \\ “This Is an exact copy of
The-original-deeumcat——
5.4-qux (o B I\ . MW gos ¢-1Y-7¢
= Uy ' -
Note: Temperature taken with a mercury thermometer.
Prepared by: » : Date: M 2\t
Reviewed by: y @,{y]\il JAJ Date: 9,/7,/‘?7
FORM # 50A (3/16/93) 1/)
ABCLASSS 0L ) 0 .



ABC LABORATORIES, INC.

FISH CULTURE RECORD J
Species: RD'\AM;)/VTYDJ‘ Lot #:___ugy
PJ Aquarium No: \ Source: _MH. Lascer bon Forms

Water Type: Haca. Food Lot No.: __Wuge “%wuag

Date Rec’d: 1'24.au_ No. Rec’d: _Se2c __ Appx. No. Remaining: __1i22

Lights On: __6:00 a.m. Lights Off: 10:00 p.m. __ Transition: __30 min

—_— —j——'—' 4
Feeding °C
Date/ID Mort. | Schedule | Temp. Treatment and/or Comments
ko .
B[y 0 3 \
LB Rax o 7Y W
N-5.94 L] O 1o L
- 1 0O 1O Il
u-w —q,\_s;q,_b o 13 \
o . “
| 4z o :.tu.tx) U oY \ =2 lot Migg chargad Bo HiNNT
noan®l o | 4 \
o maas % B ’\ A
wsat® | = |7 “{ \\ \
: Rt d ~ e lrme o

y-l-54 45| 0 | )ise )2 35 fo-

Yirsy bun | o JI ¥y 2 *This Is an exact copy of |
A d ' et
M s o A \\ - oot ,a!/ i AL
'[\w-\-‘\«n AN - N\ u{ \CT ’

A1) fmweJa./DO" Jhnact rnnders . ‘

Q.75 S ) M L’ \\ ’E 4 357 ;-’7;*&; /\M“?/M/L

Note: Temperature taken with a mercury thermometer.

Prepared by: Date: _4- 1=

Reviewed by: I Date: A - 3 ._qc/

FORM # SOA (3/16/93)
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ABC LABORATORIES, INC.

: FISH CULTURE RECORD

Species: Revaro sV Lot #: Gy
Aquarium No: \ Source: - Lass - X Fo.
Water Type: NS Food Lot No.: __“\Z3g% MINAZ
Date Rec’d: :2% = No. Rec’'d: -S=> __ Appx. No. Remalnnng Bieo
Lights On: _6:00 a.m. Lights Off: 10:00 p.m Transition: ;30 min
] Feeding °C
Date/ID Mort. | ,Schedule | Temp. Treatment and/or Comments
5}( 4 ?u”((‘ ~i5c F b dor arelmahion
“ 2208 9 = ) Lak \\ . O“’l" 2q Y
| Ref -~ wed fd_w.u-\-‘% Q‘l-,lr- P"‘“‘d W}Z‘,‘?‘/
325 A bl o 2 l{ W Opy1s5-5¢
3-% L o ﬁ /1l (CEtsieq wede B‘Z‘(’~9(UK
I-1F /Z\) o bs /1
228 AA C B L—‘ \\
4.6 - 94 A ) % 4 i\ Rﬂ-we«xﬁ P"%E 3}16/7‘/ m,.,éh»'l’l
,’Séaﬁ-\_k‘% O R \\
EEYEIe N = e B U
7/// 99 wmes | © ) 4 )/
I 4
9/1/ 9 m(S| o |, 9 /
Vd
37y Acs| O v, 9 7 *“This Is an exact copy of
lawawnht| o 1y \\ Thoorl‘g inal dosurnint™ L
, Foar(unrd a bt H-2¢
-'-
IR \
Note: Temperature taken with a mercury thermometer.
Prepared by: o | Date: = 23

“ Reviewed by: }\\00///}# Ca /L..j Date: 4'//;/.77

FORM # SOA (3/16/93)
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ABC LABORATORIES, INC.

FISH CULTURE RECORD II
Species: Qe mdow Lea Lot #:  \ax
Aquarium No: \ Source: M. Lasse~ Sk Corm
Water Type: Hacd Food Lot No.: _Y/tsF (/948
Date Rec'd: \- 2+=4 No. Rec’d: S»= = __ Appx. No. Remaining: _A\0o
Lights On: __6:00 a.m. Lights Off: 10:00 p.m.  Transition: __30 min
Feeding °C '
Date/ID Mort. | Schedule | Temp. Treatment and/or Comments
E
3 baixn 0 | —~ \Z (2 AN 305
2N Sadl — — \C
e _
3-13-9¢ - /L
qa __
3-43 - ‘?«/"9( i /1
I | — — /2 ,~
35w |~ - \Z ‘
o7t Sw.ae”
PR e e Y M
3 VA A - 7 W\
9 %@ﬁw&-s\enu
3ig-Sand 1y — \‘9\8\7 vy \ A ‘@E}#& 3~ /5-54¢ i
3T | 3 /1] ¥ 2 )
36 3| ) J3erD | /2 -
Sema Al ' 0 5 \ 2. The original document”* .| .
32an B o 5 3 Ny Byw.data%
- PA RSV ¢ X o B L—l \Z
Note: Temperature taken with a mercury thermometer.
Prepared by: (_Em Date: _3\o-Siu
Reviewed by: W Date:_3/[2 "/’L/

FORM # 50A (3/16/93)




ABC LABORATORIES, INC.

FISH CULTURE RECORD

Species: Rainbow Trout, Eggs Lot #:

Ya

Farm

A-6%

Source: Mt. Lassen Tr

Incubator No./Tray No:

Water Type: _Hard

Date Received: _ (272 No. Received: _35 00 Appx. No. Remaining: _Y/e®
Mortality I T
Total Not} °C*
Date/ID |Nonviable|Deformed{ Dead Mort. Dist.{ Temp. Comments
2,L~/-?ﬁ/ _— /O'O rS S WA 2s - 5—‘/
e 4 SKSLF
ekl — | = | = = |—lgo |
257 AN
n-zh, | —| —| - | — | F*
0 G flkehn
2- 1%+, — - - — | 5.0
2-24 Au . _ - — | s | 0% ki
A/‘/,A (o»f@/L '
3-/A) | — |330 |570| §50 |— |T° &
Y - [
_ ot X
v — | — | | — [ss o5
— — - e £ O v
3 34) il o2 2
. - y o“i
< —_— _—
3-9 4, Ik & | —|5,0] «®
35 pes| — | — e | 8.2 )
3-6 F-\.C$ - S — — l/ f:z *
- _‘ql. x 36 130 Toh\ mect
3-7 &) — |54 — | 57 |—jF>
Crotse S7 504,
’5‘5 l) —_— — — —_— / 7’5/ /':::“r}«;l‘-')lsf{. '(...Jc}l/ l_{'o"c_
4. - —_— - - A L
* Temperature taken )yith 7me (o] thermometer
Prepared by: %/% Date: 2°27-77
Reviewed by: ’\J d’(ﬂ(d—'—\ g; z}‘/w// Date: 3//7-/‘77 .
U
FORM # 50b (12/02/93) /
10N .
Aub LAB-\E, Ll s
ALRE P50 0L




ABC LABORATORIES, INC.

FISH CULTURE RECORD

494

Species: Rainbow Trout, Eggs
Source: Mt. Lassen Troyt Farm

Incubator No./Tray No:

Lot #:

A-¢-3

Water Type: _Hard

lDate Received: _/-1%-97" _= No. Received: Seooo Appx No. Remaining: _7% 90
Mortality 1
Total Not| °C* qo‘\,.
Date/ID |Nonviable|Deformed| Dead Mort. Dist.| Temp. Comment@Q' 3
v o~ -\‘vao ad
, r PR
-6 E| — — — — iz A
W—\ ‘
2 -/ A\\ - — - -—_ s .&“\:@Q
112 BCQ - = = ~ “113.2 )
:-30c¢| - ~ - - | 130 SV
+5 I,J‘f—”.d-na}c eyet
Tl 225 | — |20 | 300 |— |y
T T e
/Z Decmsnd feap
2 f/Jé —_ _ |t /x| — |t31
. Dr( l‘a.a5¢J /-c“f)
2/ ?/@ — — | - — S
2. — |~ | = — 90|
Q A, @(b RO 2-/2-2
s-0 — | — | - | — [V]&e -,
No DS kb&rn
?.20 — ~— —_— —_ P —_ — | o prae~S 1A 9_,;-:: ‘?'/‘
20— | = |- = s>
1“71& — - ¢s (s — |87
2-2% £\) — - -~ — V‘ y Y
* Temperature taken with a mercury thermometer
Prepared by: / W % Date: /2-77
Reviewed by: fn M Date: 3: f; 7
FORM # 50b (12/02/93)
BOLABOL 1 b TS P 0
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ABC LABORATORIES, INC.

FISH CULTURE RECORD
Species: Rainbow Trout, Eggs Lot #: Y9¢
Source: /M~ LoisSen frowt desrm p
Date Received: /-2 2-2¢ # Received: _$©<°  ~ # Remaining: 4/
Incubator/Tray # _A- 6- & Water Type:__Aad ™~ -
Mortality
- Total °C*
Date/ID Nonviable | Deformed | Dead Mortality Temp. Comments
P I A I I O P,
r-t5 Ay — | - - - 1, O yakDestckt
/-Z?f -— — — -— % /1/04‘ -D-’)'[kf'ic/
P e rp Lo
30 Wl — | — |k /6 o d g
PR\
< \)\ ﬂll'(
[~ /{) — — - — (2,0 o of e
— QN o2
o M| — | - PR
e M — —_ - B R.d {
—_ ’ 3
-3 K — || 7 F [n4®
- N h D:S/@U
S ~ - - ~ 2.6
N\ - $ neS ~ - P - {Zl s " a
MRV — — — — .5 “ '
L'?/ﬁ — — v | Y /2.1
. D( Ste-tbed
L-F £ | — — | = — e |
7 [ De w1494
vy | Yos | — 429 o |
* Temperature taken with;nercu thermometer -
Prepared by: /é / { ik 'Date: /- £7 7
Reviewed by: ___ 1w % Date: kit
FORM # 50b (3/16/93) R B’F‘ L . L ,
3 L :":l::?\,':' ; L '.3 Es
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ABC LABORATORIESJEC.

CULTURE ROOM OBSERVATIONS/REMARKS FORM

| -

g\
By I
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8
g8
®
6%
2%
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N - ¥
'5000 .| -GRPFN PGGS 2 SPEEM .5
shppry MT. LASSEN TROUT FARM .
o for SPAWN INFORMATION - DATE: [—L0-%f
{ot qqt{
Jpwbmw,+ SPECIES: Oncorhynchus mykiss
(formerly Salmo gairdneri) : . |
Rw SOURCE CODE: _., S
R2F-7 NUMBER OF EGGS: __SJo/ pooled e
NUMBER OF FEMALES USED:
NUMBERS OF MALES USED: )
(Normal or X-bearing )
PERSONNEL : (/;y/%/’
— - V L4 /
—— e — =l
Individual entries must be dated and initialed._
Prepared By: I /'*/Jﬁi 2 Date: /-27 "
?
Reviewed By: MM Date: 3/5/ /

FORM # AQ-25 (8/02/91)
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ABC LABORATORIES, INC.

“ RAINBOW TROUT EGG FERTILIZATION PROCEDURE

“ Arrival Date: __{-2 7 -€i| Acclimation Time: _3 'q hc
Source: _Ni Anssen Tmm‘@rrn Temp: ﬂ.’2°c..
Temp: __30°C. ABC Lot Number: _49Y

Rainbow Trout Egg Fertilization Procedure
¥

Eggs and milt were allowed to acclimate to desired
temperature before fertilizing. Upon acclimation the unfertilized
eggs were transfered to a dry plastic bowl and milt added.
Isothermal dilution water was added until the eggs were well
covered and the mixture gently stirred. After stirring the eggs
were left undisturbed for approximately one minute. The excess
water was poured off and the newly fertilized eggs were rinsed
several times with dilution water to remove any excess milt and
ovarian fluid. The eggs were then allowed to water harden for a
period of at least one hour before transfer into an incubator or
placement into test systems.

v of
*This is an exact cor Ot
“The original docuiment

Yo Az oo 6142
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4

Fertilization Procedure

Conducted By: _[ oo, S [ouons Date: _)-27-9¢]

I
Reviewed By: / 4& Date: Lz 2-79
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CYTEC INDUSTRIES INC. ABC LABORATORIES
Five Garret Mounjaoi_r;:;i:za

West Paterson, N

Tel. (201) 357-3100 APR 28 1394

April 27, 1994
Analytical Bio-Chemistry Laboratories, Inc.

Interstate 70 East

7200 East ABC Lane

P.O. Box 1097

Columbia, MO 65205

Attention: Dave Burgess, Client Services Representative
Reference: CT-529-94 Aquatic Toxicity Studies

Dear Dave:

You will receive, under separate cover, a material

identified as CT-529-94. Please submit this material to the,

following test at the following cost:

Test Protocol Cost
Acute Toxicty to Rainbow Troyt 8901-PMN . s </ 77

in Dilution Water Amended with
Organic Carbon

RANGE FINDING SHOULD BEGIN WITHK 0.1, 1, 10 and 100 MG/L.

N
B
. -




Analytical Bio-Chemistry Laboratories, Inc.
Page 2
April 27, 1994

/
These study shall be governed by our master study contract

dated January 21, 1985, which is incorporated herein-by

T

reference, and the Protococl on file, which is identified

above.

The test material, CT-529-94 is an opague liquid .with an
oily odor. Tgis material is soluble in water but limited by
viscosity. The following special handling conditions apply
to this material: CAUSES EYE AND SKIN IRRITATION - Store at
room temperature away from light and heat source. Avoid
contact with iron, copper or aluminum)equipment.

THE TOXICOLOGICAL PROPERTIES OF CT-~529-94 HAVE NOT BEEN
FULLY INVESTIGATED, SAFE HANDLING PROCEDURES SHOULD BE

EMPLOYED. SEE ATTACHED MATERIAL SAFETY DATA SHEET FOR

ADDITIONAL INFORMATION.

Please have all draft and final reports, invoices, and test
material information sent to my attention. The Cytec
Representative to whom all technical questions rega;din%'
this project should be addressed is P. A. Vernon. My cfficé
number is (201) 357-3375. Please inform me of your receipt

of this material.

ABCLASS (L
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Analytical Bio-Chemistry Laboratories, Inc.
Page 3
April 27, 1994

If you agree with the above, kindly sign and return to me a
copy of this letter being submitted to you in duplicate.
Our agreement in this matter will commence as of your date
of acceptance.

v Sincerely,

CYTEC INDUSTRIES INC.

py: Dol done

Name:\ Patricia Ann Vernon
Title: Associate Toxicologist

ACCEPTED: /4p£u_ 29 , 1994
ANALir(jAL BIO-CHEMISTRY LABORATORIES, INC.

By:

Name: DAV ID BUREESS
Title: CLIENT SeruicE REPRESENTATIVE

pavABC
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ABC LABORATORIES, INC.

DEFINITIVE CONCENTRATION NOTIFICATION |
- . <. ...

Test Material: 61-59;4—79’ Protocol No.: Z1°/-p4UN
2
Study Director: /1/\&/0 Sww / Study #: Y1679

Firm: ( vb +ec Iv\cpo\ S Tes

Phone:_(201 ) 35)-3375

Sponsor’s Study Representative: P“Tf-:Ll\v‘L /l Vesno 9

H
Person Notified: Same ( ¥ ) Other:

Date of Notification: __S/ ///? /

Notified by: A'\c %S gww’/

Notification of preliminary testing results with the following definitive test levels
agreed upon:

Vehicle: A)//}
Test Material ~ ABC# Test Species Test Conc. (mg/L)

@ . "
crg-99, g Raiskoo™  Coutrol | Promic el ol
10 Mﬁ/l_ ’ . - S’L)lo)l%)gl)';(p)wJ
Husle Arc{ép /00 M‘}//L_, ' ?

D] i ok wnted

O & macs f/f/f/

Reviewed by: NM Z?évw/ Date: j/////,9‘/
a7/ 7
Study Director: /C%M Date: 5%/ 72/

=

FORM # 186a (5/28/92) (FDI

(Ro N B i e
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7200 E. ABC Lane, Columbia, MO 65202

Tel: 314/474-8579 Fax: 314/443-9033

AEC LABORATORES
4 1394

-

.,

ABC PROTOCOL NO. 8901-PMN

(Revised April 18, 1994)

Static Bioassay Procedure for Determining the Acute Toxicity
of Chemical Substances to Freshwater Fish in Dilution
Water Amended with Organic Carbon

ABC Study #___ 41679

Test Substance CT-259-94
Test Species Rainbow Trout
Analytical Bio-Chemistry Laboratories tng. © {3 I} | & 7 €

Established 1968

®

“Working for You”
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ABC PROTOCOL NO. 8901-PMN

PROTOCOL APPROVAL

ABC Laboratories’ Study Director
Name (signed): /A/,/h/ Zv ;)O’ZL

Name/Title (typed): __Marc Sword, Biologist II

Daté!?/{/?f/

-

Sponsor Representative

. , /‘ )
Name (signed): Q?.t‘wu,a., MW

Name/Title (typed): __FRssoczRzs TOXTCOLOGL ST°

Date: 4}/3 ?//?4

(Other sponsor-required signatures may be added below.)
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ABC PROTOCOL NO. 8901-PMN Page 3

TEST-SPECIFIC INFORMATION

The following information is necessary to be in compliance with Good Laboratory Practice
regulations and/or ABC Laboratories’ policy.

The sponsor is responsible for providing a Material Safety Data Sheet (MSDS), if available,
and any other information necessary for proper handling, shipping, and storage of the test
substance. The sponsor also agrees to accept any and all of the test substance that remains
unused at the end of tesn:'ng and to assume responsibility for its proper disposal.

Testing Facility

ABC Laboratories, Inc.
7200 E. ABC Lane
Columbia, Missouri 65202

Phone: (314) 474-8579
Fax: (314) 443-9089

Study Sponsor

Cytec Industries Inc.

5 Garret Mountain Plaza

West Paterson, New Jersey 07424
Phone: (201) 357-3375

Fax: (201) 357-3057

a3
,

Sponsor Identification NumberKCheek here if not applicable.

Number:

Test Substance(s) CT- 5K9- 94
(name(s) used in report and correspondence)
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ABC PROTOCOL NO. 8901-PMN Page 4

Note: Written confirmation of percent purity along with specific activity and molecular

weight, where applicable, must be provided.

Purity Correction (Please check the appropriate statement.)

Test concentrations will be based on purity.
% Test concentrations will be based on total product.

Analytical Confirmatioh (Please check the appropriate statement.)

Analytical confirmation will be performed by ABC Laboratories, Inc.
i Sponsor requests no analytical confirmation.

Analytical samples will be collected and shipped to sponsor for analysis.
Concentration of Humic Acid

Smg/L __ 10mg/L _____ 15mg/L _ % _20mg/L

Special Instructions and/or Comments ﬁ\Check here if not applicable.

Test Concentrations Definitive test concentrations will be specified in a notification form
or protocol alteration. '

Test Organism (to be completed by testing facility)

Species: Rainbow Trout (Oncorhynchus mykiss)

Supplier: Mount Lassen Trout Farm, Red Bluff, CA

Experimental Dates (to be completed by testing facility)

Proposed starting date: __May, 1994

Proposed termination date: May, 1994
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1.0

2.0

3.0

INTRODUCTION p

Aquatic toxicity tests have been used extensively to assess the environmental effects of
chemical substances. Iijeed, aquatic bioassays are required by federal laws such as the
Toxic Substances Control Act (TSCA) (1); Federal Insecticide, Fungicide and
Rodenticide Act (FIFRA) (2); and the Clean Water Act of 1977 (3). Testing guidelines
have been presented for determining the aquatic toxicity of pesticides regulated by FIFRA
(4) and other chemical substances that fall under the jurisdiction of TSCA (5). In the
Premanufacture Notification (PMN) process of TSCA, chemical manufacturers are
required to submit acute aquatic toxicity test data.

With TSCA’s testing guidelines in mind, as well as the Good Laboratory Practice
regulations (6) which complement them, ABC Laboratories, Inc. (ABC) has prepared the
following protocol to assist PMN submitters with generating data on the acute toxicity
of their products to freshwater organisms.

The static bioassay method presented here was patterned after procedures that were
formulated by the American Society for Testing and Materials (7) and the U.S.
Environmental Protection Agency (8, 9, 10, 11). :
For compounds expected to be unstable under the static test conditions outlined in this
protocol, consideration should be given to running the test under dynamic (flow-through)
test conditions.

OBJECTIVE

The primary objective of the toxicity test described herein is to evaluate the acute toxicity
of a chemical substance to freshwater fish using dilution water with various levels of
organic carbon. This is achieved by determining LCs levels of the. toxicant using
organic carbon-amended dilution water during a 96-hour exposure period. ArnLCsg is
the approximate concentration of the test substance that produces 50% mortality bf test
fish after prescribed intervals. The method is designed to yield LCsq values following
24, 48, 72, and 96 hours of exposure.

RANGE-FINDING STUDY

3.1  General. For most chemical substances, the approximate toxic level to aquatic
organisms is not known. Because this information is essential before a definitive
toxicity test can be conducted, ABC routinely performs range-finding tests for
static bioassays with fish. The information derived from this preliminary test will

be used to set concentration levels for the definitive bioassay described in Section
5.0.
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32  Test System (Organism). The most common freshwater species used for aquatic
toxicity testing includes bluegill (Lepomis macrochiruf), rainbow trout
(Oncorhynchus mykiss), and fathead minnows (Pimephales promelas). - Fish
ranging in size from actively feeding fry to 5.0 g will be used-as test organisms.
The fish used in a test will be approximately the same size with the standard
length of the largest fish being no more than twice that of the shortest fish. The
fish will be obtained from an established commercial hatchery or in-house
cultures. The particular source to be used is dependent upon the seasonal
availability of test fish and will be listed in the test-specific information section

on page 45 along with the species selected by the study sponsor or required by the
EPA. :

The test fish lot will be from the same year class and will be identified to species,
if necessary, using the taxonomic keys developed by Eddy (12) and cultured
following the techniques described by Brauhn et al. (13). All test fish will be
held on a 16-hour daylight photoperiod and observed for at least 14 days prior to
testing. A record of fish observations during the holding period, along with any
prophylactic and therapeutic disease treatments, will be kept and included with
the final report. During the holding period, the fish will receive a standard
commercial fish food, which may be. supplemented by brine shrimp naupli
(Artemia sp.) and/or other aquatic invertebrates. The fish food will be analyzed
for contaminants prior to use. The test lot will be held without food and
acclimated gradually to the test temperature and dilution water for at least
48 hours prior to testing. The acclimation period will be initiated by transferring
a sublot of fish from the culture system to a 50:50 mixture of culture water:test
dilution water. After 24 hours, this water will be replaced with 100% dilution
water, and daily replacements of dilution water will be made thereafter for a total
acclimation period not to exceed 96 hours. If mortality of the test lot exceeds 3%
in the 48 hours previous to testing, the fish will not be used.

3.3  Exposure System. The range-finding test will be conducted in 1-L glass Bedkers
or 5-gallon widemouth glass jars containing 500 mL or 15 L of test solution,
respectively, and five fish per concentration. The jars will be covered to keep out
foreign objects. Each test vessel will be unambiguously labeled as to test
compound, concentration, and study number. These test vessels will be immersed
in-a water bath with temperatures maintained within +1 °C of the desired test
temperature.  For temperature control in the water bath, thermostatically
controlled heating elements will be used for warm water tests (22 = 1 °C) and
refrigeration units for cold water bioassays (12 £ 1 °C).

The dilution water used in aquatic toxicity testing at ABC Laboratories will be
ABC well water prepared to a total hardness of between approximately 130 to
160 mg/L as CaCO;. The specific water hardness will be achieved by blending

BOLASSHO L 16T 608
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3.4

3.5

naturally hard ABC well water with ABC well water that has been demineralized
by reverse osmosis. Data from periodic screening of dilution water for selected
contaminants are archived at ABC Laboratories. The final report will contain
results of the most recent analysis. This test design was selected to meet the
requirements of the U.S. EPA.

To meet the objective of the study, ABC dilution water will be fortified with a
natural occurring organic carbon. ABC will use humic acid as the organic

carbon. The level of humic acid will be specified at the time of protocol
approval. §

Test Substance. A letter of authorization for the study should be sent with the
test substance or before its shipment and should contain the following
chemical/physical properties of the compound if available: name of test substance,
batch/lot number, physical description, purity, stability, suggested storage
conditions, water and organic solvent solubility, available toxicity information,
and handling precautions. Of particular importance as prestudy information in
the consideration process for analytical confirmation of test solutions are the
following parameters: solubility in water and organic solvents, vapor pressure
hydrolysis rate and photolysis rate. A Material Safety Data Sheet (MSDS) must
be sent before or with sample shipment.

Test Procedure. The range-finding procedure is as follows:

3.5.1 Test fish will be acclimated éradually (Section 3.2) to the test temperature
and dilution water for at least 48 hours prior to testing, during which time
they will be held without food.

3.5.2 The range-finding test will be initiated by exposing groups of five fish to
two or three toxicant concentratjons, usually spaced apart by a fagtor of
10. If acute toxicity information is available from previous studies or if
the sponsor indicates that the material is basically nontoxic only one
preliminary test concentration may be used before the definitive test (e.g.,
100 mg/L) to confirm this information. In certain cases where the toxic
range is known or the sponsor requests a certain range of concentrations,
- preliminary testing will not be performed. The test fish will be placed in
the test chambers in an impartial manner within 30 minutes after solution
preparations. This will be achieved by sequentially adding one to two fish
to each chamber until all chambers contain their complement of test fish.
The initial toxicant concentrations most often used are 1.0, 10, and
100 mg/L. Numerous static tests by ABC have shown that a significant
percentage of the compounds tested have aquatic toxicities that fall within

this range.

BOLEES L e P 0§
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4.0

3.5.3 After 24 hours of exposure, the test chambers will be observed for
mortality and/or abnormal behavioral (sublethal) effects. Dead fish, if
any, will be removed at each observation and a record will be maintained
of mortality and abnormal behavior. Based on this observation, additional
test concentrations may be added at levels above or below the initial
concentrations. This procedure will be followed until a toxic range is
determined. For example, if the 24-hour exposure results in total
mortality, new solutions will be prepared below the lowest initial
concentration until no mortality or partial mortality is reached. In the
cahverse situation, if no mortality is observed after 24 hours, new
concentrations will be added above the highest initial level until mortality
is noted. Range-finding concentrations will usually be conducted to a
maximum of 100 mg/L unless higher concentrations are necessary to
determine the definitive concentration range or if the study sponsor so
requests.

3.5.4 The preliminary test will be conducted for a period of 24 to 96 hours with
the exact duration dependent upon the results of the initial concentrations
tested. t

¢

DEFINITIVE STUDY

4.1

4.2

4.3

General. Following the preliminary range-finding study discussed in Section 3.0,
the definitive test will be conducted by the procedures described below.
Test-specific information regarding the sponsor, test substance, test fish, proposed
study dates, study personnel, and study approvals will be included on pages 2 and
3 at the time of protocol approval.

Test System (Organisms). Aspects concerning the acquisition, culture, and
acclimation of test fish will be the same as discussed in Section 3.2. F oo
Exposure System. Two replicate test chambers will be used for each control and
test solution. For all definitive testing, the test vessel size will conform to the
maximum loading limitation of 0.5 g of fish per liter of solution (8). One of the
following types of glass test chambers will be used: (a) 1- or 2-L glass beakers
containing at least 1000 mL of solution, (b) 5-gallon glass jars containing 15 L
of solution, (c) aquaria containing 30 L of solution, or (d) aquaria containing
75 L of solution. ABC will select the type of chamber to be used. In most
instances, the test chambers used will be 5-gallon glass jars containing 15 L of
solution, which is a recommended test vessel for static bioassays (8). The
5-gallon glass beakers or jars will be covered to keep foreign objects out. Each
test vessel will be unambiguously labeled as to test compound, concentration. and
study number. The water bath system described in Section 3.3 will be used to
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control test temperatures. The test dilution water will be the same as discussed
in Section 3.3. '

4.4  Test Substance. The spansor will supply specific information regarding the test
substance as detailed in Secfion 3.4. A Material Safety Data Sheet should be
submitted to ABC before or with the sample shipment. The remaining test
sample will be sent back to the study sponsor upon approval of the final report.
Characterization, stability and solubility studies will be the sponsor’s
responsibility unless otherwise contracted to ABC Laboratories, Inc.

¥
. The test concentrations will be prepared on a weight/volume nominal basis unless
otherwise specified. Test concentrations will be corrected for percent active
ingredient, if the study sponsor so requests. Otherwise, concentrations will be
based on the total formulated product. A record of all sample weights and
dilutions will be kept, checked by a second party, and furnished in the final
report. The test substance will be returned to the study sponsor upon study
completion. Archival of a retention will therefore be the sponsor’s responsibility.

Under certain experimental conditions (Section 5.7), the sponsor may be requiregl
to confirm test concentrations by approved analytical techniques. Factors such
as limited aqueous solubility, rapid hydrolysis/photolysis rates, and compound
volatility may require analysis at 0 and 96 hours. If the EPA requires analytical
confirmation, the study sponsor must submit an appropriate analytical method to
ABC prior to testing for review and quotation, or ABC may be contracted to
develop methodology. If the study sponsor elects not to analytically verify the
test article concentrations, it should be noted that the study may be deemed in
nonconformance with the Good Laboratory Practice (GLP) guidelines (6). If
analytical confirmation is performed, the validated method and sampling schedule
will be amended to the protocol.

4.5  Test Procedure — Biological. The basic test procedure for the definitive bf‘oa"s'say
will be as follows:

4.5.1 The test fish will be gradually acclimated to the test temperature and
dilution water for at least 48 hours prior to testing as discussed in Section
- 3.2, during which time they will be held without food.

4.5.2 Test vessels will be filled with dilution water and placed in the appropriate
warm or cold water bath. Once the dilution water has reached the proper
test temperature, the exposure solutions will be prepared at the study
director’s discretion.

Welassifib 1 gT¢ P2 03I
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4.5.3

4.5.4

45.5

4.5.6

4.5.7

Exposure solutions may be prepared by adding the test substance directly

to the dilution water or by adding an aliquot of a working stafdard to the

chambers of the test substance dissolved in a vehicle (organic solvent).

If a vehicle other than water is used to prepare test solutions, a veliicle

blank chamber will be used that will receive an aliquot of the vehicle
equivalent to the highest amount used in the test chambers. The

concentration of vehicle in any test chamber will not exceed 0.1 mL/L.

The vehicle system used will be one of the following: acetone, ethanol,

mgthanol, dimethylformamide, or triethylene glycol.

Ten fish will be placed into each replicate test chamber (20 per
concentration in two replicates) within 30 minutes after solution
preparations. Placement will be by impartial assignment of fish, one or
two at a time to a test chamber, until all test chambers have a full
complement of 10 fish.

Normally the test fish are added to the test chambers within 30 minutes
after solution preparation. However, in certain instances when there is 3
lengthy or complex solution preparation (such as stirring overnight), the
test solutions will be prepared and then placed in the water bath to reach
the proper test temperature. The fish will be added after the exposure
solutions have reached the proper temperature. All test fish will then be
added within a 30-minute period.

As an alternate test design, more replicate test chambers per concentration
containing an appropriate number of fish will be used to reduce biomass
loading when using test fish near the upper size limit of that
recommended.

The test chambers will be observed for mortality and/or abnoimal
behavioral (sublethal) effects every 24 hours (£ 1 hour from time of test
initiation). If more than 10% of the fish died in the dilution water control
or in the humic acid control, the test will be deemed unacceptable and the
study will be terminated. Dead fish, if any, will be removed at each
observation and a record will be maintained of mortality and observed
abnormal behavior for each test concentration. The test concentration
range used must yield at least one concentration with mortality <35%
and at least one concentration with a mortality of =65% (8). except in
instances of testing nontoxic materials at their water solubility limit or at
a maximum of 1000 mg/L where the test is designed to confirm no
toxicity (or minimal toxic response, <50%) at these levels.
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4.5.8

Length and weight measurements will be made on the control or vehicle
blank group of fish at test termination.

4.6 Test Procedure — Chemical and Physical.

4.6.1

4.6.2

4.6.3

Water quality parameters of temperature, dissolved oxygen, and pH will
be monitored throughout the test. Measurements of these parameters will
be made at 0, 48, and 96 hours of testing in all control and test chambers.

Jusg before the fish are added, the control and humic acid control
chambers will be sampled for TOC (total organic carbon) analysis.
Approximately 100 mL will be collected from each dilution water control
chamber, the two 100-mL samples will be composited, and the composite
will be analyzed in triplicate for TOC. Approximately 100 mL will be
collected from each humic acid control, the two 100-mL samples will be
composited, and the composite will be analyzed in triplicate for TOC.
Backup samples may be collected and retained at ABC Laboratories.

If at any point during routine water quality analyses the control dissolved”
oxygen level falls below 40% saturation, ABC’s study director will deem?
the test unacceptable and terminate it. ABC recommends that the test

solutions not be artificially aerated or pH-adjusted since the regulatory

agencies believe these practices are questionable. If the study sponsor

anticipates that his compound may create impacts on water quality and he

desires to adjust the test solutions in some manner, he must authorize this

in writing before test initiation. If the sponsor desires aeration or pH-

adjustment, ABC recommends that the concentrations of test substance be

measured by an appropriate analytical method to determine if these

procedures have affected nominal exposure levels.

Under certain experimental conditions the sponsor may elect to"conhfim
exposure concentrations of the test substance by analytical techniques.
Factors such as limited aqueous solubility, rapid hydrolysis/photolysis
rates, and compound volatility may make analytical confirmation
desirable. It will be the study sponsor’s responsibility to determine
whether EPA requires analytical confirmation of test solutions. If so, the
study sponsor must submit to ABC Laboratories an appropriate analytical
method for measuring the test substance. If one does not exist, ABC will
aid the sponsor in developing a method at an appropriate cost.
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4.7

Analysis of Results.

4.7.1 The results of the definitive study will be statistically analyzed for 24-,
48-, 72-, and 96-hour LCsq values and their corresponding 95%
confidence limits. These values will be determined by an LCsy computer
program developed by Stephan et al. (14).

4.7.2 The slope of the dose response line will be calculated for each observation
period. The slope will be calculated by the computer program mentioned
abgve or by least-squares regression analysis (log of concentration vs.
probit transformation of percent mortality).

5.0 DATA MAINTENANCE/REPORTING

5.1

5.2

Records to be Maintained. Records to be maintained will include, but not be
limited to, compound receipts; solution preparations and dilutions; instrument
logbooks detailing calibration and maintenance; facility records (kept at ABC);

material control identification numbers for all instruments used; storage of test
substance, solutions, and samples; and weights and volumes. All original raw,
data collected during this study will be maintained at ABC Laboratories until

finalization of the study. Upon completion of the project, all raw data
specifically for this study will be submitted to the sponsor as part of the final
report.

Report. A final report containing al original raw data and/or certified copies of
certain raw data records will be submitted to the sponsor. A copy of the report
and associated raw data will be kept on file in ABC Laboratories’ archives. The
final report will include, but not be limited to, the following:

5.2.1  Study dates, name, and address of test facility.

'
Ay e
N

5.2.2  Objectives and test procedures as stated in approved protocol.

5.2.3 A description of the experimental design along with a description of and
reference to any statistical methods used for data analysis.

5.2.4  Description of test substance (date of receipt, storage conditions, purity,
physical characteristics, and method of preparing stock and/or test
solutions).

5.2.5  Description of methods used during the study.

5.2.6  Description of test organisms (source, culture techniques. etc.).

AN Ano .o n
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6.0

7.0

5.2.7  Summary of all the data and a statement of the conclusions drawn from
any data anatyses, if appropriate.

5.2.8  Location of raw data.

T

5.2.9  List and signatures of study personnel.

5.2.10 GLP compliance statement by study director and a statement by ABC
Laboratories’ Quality Assurance Unit.

P .

5.2.11 An appendix or separate raw data report will contain the original raw
data or certified copies of raw data, letter of test authorization (if
available), protocol alterations, the approved protocol, and the analytical
method appendix (if analytical confirmation is performed by ABC
Laboratories).

PROTOCOL ALTERATIONS

The study director, upon approval of the sponsor representative, may make other changes
to this protocol. All changes will take the form of a written protocol alteration’
describing the change, the reason for the change, and the effect on the study. if any. All
alterations will be signed and dated by both the study director and the sponsor
representative. The signed Protocol Alteration Notification form will be maintained with
the protocol.

Should a significant problem develop while the study is in progress, the study director
will notify the sponsor representative as soon as practical to discuss the problem and any
corrective actions taken. Upon verbal authorization from the sponsor representative, the
study director will proceed with any further actions deemed appropriate. If the sponsor
representative cannot be reached, the study director will proceed with the appropnate
modifications and will notify the sponsor representative as soon as possible. - ¥ *

In the event of protocol deviations, an attempt will be made to notify the sponsor
representative within a reasonable period of time. A written description of the
deviation(s) will be submitted on a Protocol Alteration Notification form to the sponsor
representative. All deviations will be signed and dated by both the study director and the
sponsor répresentative.

QUALITY ASSURANCE

ABC'’s Quality Assurance Unit will inspect one or more critical phases to assure that
equipment, personnel, procedures, and records conform to the guidelines listed in this
protocol. The results of these inspections will be reported to the study director and ABC
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management. The draft and final reports will be reviewed for protocol and GLP
compliance, as well as to assure that the methods and standard operating procedures used
were followed. A signed statement will be included in the report specifying types of
inspections made, the dates inspections were madey and the dates inspections were
reported to the study director and management.

GLP COMPLIANCE

This study will b% conducted in accordance with U.S. EPA Good Laboratory Practice
Standards; Toxic Substance Control (40 CFR 792). The report will contain a statement
attesting to that fact.
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