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GLP COMPLIANCE STATEMENT

I hereby accept responsibility for the validity of these data and declare that to the best of my
knowledge the study contained herein was performed under my supervision in compliance
with the OECD Principles of Good Laboratory Practice, C(97) 186/Final, 1997 and the
United States Environmental Protection Agency (USEPA) Toxic Substances Control Act,
Good Laboratory Practice Standards, 40 CFR Part 792, 1989 with the exceptions listed
below.

Contaminant analysis of the water was not performed in a GLP compliant manner. Accutest®
laboratory is accredited by the National Environmental Laboratory Accreditation Conference
(NELAC). The analyses are performed using standard US EPA methods. Accutest® has been
audited by ExxonMobil Biomedical Sciences, Inc. using the ExxonMobil Quality Practices
and Guidelines (QP & G v. 5.3).

The sponsor-supplied test substance analyses conducted by Intertek were not performed in a
GLP compliant manner. These analyses were not conducted as part of the testing facility’s

protocol for this study.

As per protocol, the equilibration and stability trials as well as the range-finding test were not
subject to GLP standards.

None of the above exceptions are believed to have an adverse effect on the study results.

OrJiAN | 2~

Date

Study Director
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SUMMARY

This study was conducted for the Sponsor to assess the effects of the water accommodated
fractions (WAFs) of kerosene (CAS No. 64742-81-0) on the reproductive output of Daphnia
magna. This study was performed as a 21-day semi-static renewal test.

Individual treatments were prepared by adding the appropriate amount of test substance to
dilution water in glass aspirator bottles and stirring on magnetic stir plates with a vortex of
approximately 9% of the static liquid depth for approximately 24 hours. Approximately one
hour after stirring termination, the aqueous portion of each WAF solution was removed for
testing. The control and treatment WAFs were prepared every other day at loading rates of 0
(control), 0.08, 0.19, 0.48, 1.2 and 3.0 mg/L.

Ten replicate test chambers were prepared for each test substance loading rate and control.
Each replicate test chamber contained one daphnid. Replicate chambers were 130-mL glass
bottles containing approximately 130 mL of solution (no headspace) sealed with PTFE-lined
screw top caps. Water quality (temperature, pH, dissolved oxygen, and hardness)
measurements were measured once or twice a week in each new and old solution for each
treatment and the control. Water quality parameters were within acceptable limits throughout
the testing period. Adult daphnids were observed daily for immobilization, reproduction, and
abnormal behavior/appearance. Any offspring were counted and observed for
immobilization at each renewal period and the end of the test.

Concentrations of the test substance hydrocarbon components were quantified against kerosene
standards, prepared in acetone, spiked directly into water for automated static headspace gas
chromatography with flame ionization detection (HS GC-FID) analysis. The total peak area for
eluted hydrocarbon components from WAF headspace analysis was summed for quantification.
The distribution and percentage of kerosene components measured in the WAFs differed from
the parent kerosene standards owing to the differing solubilities of individual kerosene
hydrocarbons. Therefore, measured concentrations do not represent all hydrocarbons
constituting the test substance. Due to the complex nature of the test substance, no attempt was
made to identify and quantify specific hydrocarbons solubilized in the WAFs. The average
concentrations from the measured hydrocarbon analysis during the exposure were ND (Not
Detected; control), 0.016, 0.039, 0.092, 0.23, and 0.54 mg/L. All old test solutions ranged from
65 to 120% of the initial measured hydrocarbon concentrations.

Chronic toxicity results are expressed as the Effect Loading 20 and 50 (EL20 and EL50),
which are the loading rates of test substance in dilution water calculated to result in a 20%
and a 50% reduction in reproductive output, survival, or growth relative to the control group
for the test. The No Observed Effect Loading Rate (NOELR) was the highest loading rate
that did not exhibit a statistical difference in reproductive output, survival, or growth from
the control group. The Lowest Observed Effect Loading Rate (LOELR) was the lowest
loading rate that resulted in a statistical difference in reproductive output, survival, or growth
from the control group. The Maximum Acceptable Toxicant Loading Rate (MATLR) is the
geometric mean of the NOELR and LOELR values. Results expressed as EC, NOEC, LOEC,
and MATC values represent the concentration of hydrocarbons that solubilized from the test
substance into each WAF at its respective loading rate. These endpoints are presented below.
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SUMMARY (CONT’D)

21-day Endpoints

Response Loading Rate* Average Concentration**
Variable (mg/L) (mg/L)
Survival EL20 = 0.41 (could not calculate) ~ EC20 = 0.080 (could not calculate)
EL50 = 0.81 (could not calculate) EC50 = 0.15 (could not calculate)
NOELR =0.48 NOEC = 0.092
LOELR =1.2 LOEC =0.23
MATLR =0.76 MATC =0.15
Reproductive NOELR =0.48 NOEC = 0.092
Outout' LOELR*>=1.2 LOEC?=0.23
P MATLR = 0.76 MATC =0.15
Growth' NOELR =0.48 NOEC = 0.092
(Length) LOELR*=1.2 LOEC*=0.23
MATLR =0.76 MATC =0.15

* Loading rate is defined by the amount of kerosene per unit volume of dilution water.

**Average concentration represents the concentration of hydrocarbons that solubilized from the
test substance into each WAF at its respective loading rate.

Values in parentheses ( ) are 95% confidence intervals.

" Inhibition of reproduction and growth was insufficient to calculate EL20, EL50, EC20 and EC50
values.

* LOELR/LOEC values are based on interpretation of the concentration-response pattern since the
levels above the NOELR/NOEC for survival were excluded from statistical analysis for
reproduction and growth.
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Daphnia magna, Reproduction Test
Study No. 0950146; MRD-09-501

INTRODUCTION
Objective

This study was conducted for the Sponsor to assess the effects of the water-
accommodated fractions (WAFs) of kerosene (CAS No. 64742-81-0) on the reproductive
output of Daphnia magna in a 21-day semi-static (renewal) test.

Sponsor

American Petroleum Institute
1220 L Street, NW
Washington, DC 20005-4070

Testing Facility

ExxonMobil Biomedical Sciences, Inc.
1545 US Highway 22 East
Annandale, New Jersey 08801-3059

Initial Characterization
02 June 2009

Study Initiation
24 June 2009

WAF Equilibration and Stability Trial Start (Mixing)
29 June 2009

Experimental Start (Definitive Study)
06 January 2010

Experimental Termination (Definitive Study)
27 January 2010

Experimental Completion
29 July 2010

Compliance

The study was conducted in compliance with OECD' and USEPA” Good Laboratory
Practice (GLP) standards with the exceptions outlined on page 5. The study was
performed in agreement with the OECD’ guidelines with the exception(s) listed on
page 21.
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Daphnia magna, Reproduction Test
Study No. 0950146; MRD-09-501

MATERIALS and METHODS

Test Substance ldentification

EMBSI Identification: MRD-09-501

Sponsor Identification: Kerosene

CAS Number: 64742-81-0

Supplier: EPL Archives, Sterling, Virginia
Date Received: 12 May 2009

Expiration Date: May 2014

CAS Definition: Kerosene (petroleum), hydrodesulfurized; A complex combination of
hydrocarbons obtained from a petroleum stock by treating with hydrogen to convert
organic sulfur to hydrogen sulfide which is then removed. It consists of hydrocarbons
having carbon numbers predominantly in the range of C9 through C16 and boiling in
the range of approximately 150° C to 290° C (302° F to 554° F)*.

Additional test substance information supplied by the Sponsor is attached in Appendix
L

Storage Conditions: The neat test substance was stored at room temperature.
Sample Retention

A non-study specific sample of the neat test substance has been retained in the testing
facility archives.

Justification of Dosing Route
Potential environmental exposure is by the test substance in water.

Dilution Water
Reconstituted water’ (Batch #208A) was prepared with UV-sterilized, deionized well
water and reagent grade chemicals (NaHCO3, CaSO4, MgSQ4, and KCl), and was
aerated prior to use. The reconstituted water contains Ca/Mg and Na/K ratios of 1.2:1
and 12.5:1, respectively. UV-sterilized, deionized well water is distributed throughtout

the testing facility via PVC and stainless steel pipes. See Appendix E for the dilution
water analysis.
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Daphnia magna, Reproduction Test
Study No. 0950146; MRD-09-501

MATERIALS and METHODS (CONT'D)

Dilution Water (cont’d)
Contaminants

There were no known contaminants in the feed used for the study, in culturing the
organisms or the dilution water believed to be at levels high enough to have interfered
with this study. The YTC daphnid feed mixture is analyzed for total solids as well as
pesticides and metals by the vendor (Aquatic Biosystems) prior to shipment. The
algae is not analyzed. The algae suspension is prepared from the dilution water. The
dilution water is prepared from UV-sterilized, deionized well water that is treated and
distributed throughout the testing facility via PVC and stainless steel pipes.
Contaminant analysis of the water is performed by Accutest Laboratories, Inc. The
laboratory is accredited by the National Environmental Laboratory Accreditation
Conference (NELAC) and has been audited by ExxonMobil Biomedical Sciences using
the Quality Practices and Guidelines (QP & G v. 5.3). The analyses are performed using
standard US EPA methods, but were not performed in a GLP compliant manner.

Characterization of the Test Substance

The neat test substance was characterized and the stability determined by the testing
facility wusing the following analyses: Ultraviolet/Visible and Infrared
Spectrophotometry, density, physical-state, miscibility in water, methanol and/or
hexane and a gas chromatography/mass spectometry (GC/MS) "fingerprint" of the
neat test substance. The GC/MS fingerprint is run against an ASTM hydrocarbon
standard mixture. The ASTM D3710 standard is applied for higher boiling mixtures
with compounds eluting between approximately n-propyl benzene (n-C9) and n-
pentadecane (n-C15). Due to the complex nature of the test substance, no reporting of
specific hydrocarbon components was made. Instead, an area percent report was
generated for both the pre- and post-test analysis to demonstrate stability of the test
substance over the testing period. Documentation of characterization and stability
assessment is maintained at the testing facility. The test substance was considered
stable over the course of the testing period based on the set of analyses presented in
Appendix H. The methods of synthesis, fabrication, and/or derivation of the test
substance are maintained by the sponsor. The test substance, as received, was
considered the "pure" substance for dosing purposes.

Analysis of Test Solutions

Duplicate samples were collected from each new treatment bulk WAF and single
samples were collected from the control solution on Day 0, 6, 14 and 18. For the
corresponding “old” i.e., used solutions, three individual replicate test chambers were
sampled prior to performing the renewal on Day 2, 8, 16, and 20. A different set of
replicate chambers were sampled at each interval (starting with replicates 1, 2, and 3
on Day 2). All samples were individually analyzed and not pooled. The samples were
taken with no headspace in 40 mL VOA vials and refrigerated pending analysis.
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Daphnia magna, Reproduction Test
Study No. 0950146; MRD-09-501

MATERIALS and METHODS (CONT'D)
Analysis of Test Solutions (cont’d)

The method of analysis was automated static headspace gas chromatography with
flame ionization detection (HS GC-FID). Analysis was performed on a Perkin Elmer
Autosystem XL gas chromatograph. Each concentration measurement represents the
concentration of hydrocarbons in mg/L that solubilized from the test substance into
each WAF at its respective loading rate.

Concentrations of the test substance hydrocarbon components were quantified against
kerosene standards, prepared in acetone, spiked directly into water for HS GC-FID
analysis. The total peak area for eluted hydrocarbon components from WAF
headspace analysis was summed for quantification. This ensured that the full range of
constituent hydrocarbons that could potentially solubilize into the WAF solutions
were captured and quantitated. The distribution and percentage of kerosene
components measured in the WAFs differed from the parent kerosene standards
owing to the differing solubility of individual kerosene hydrocarbons. Due to the
complex nature of the test substance, no attempt was made to identify and quantify
specific hydrocarbons solubilized in the WAFs. The analytical method is presented in
Appendix A.

Test System
Daphnia magna Straus

Justification for Selection of Test System

Daphnia magna has been used in safety evaluations and is a common test species for
freshwater toxicity studies.

Supplier

Daphnia magna were cultured at the test facility. Original culture supplied by Aquatic
Biosystems, Inc., Fort Collins, Colorado. Starter culture received on 11-Apr-02.

The algae and YTC feed mixtures were supplied by Aquatic Biosystems, Inc., Fort
Collins, CO.

Husbandry and Acclimation

Eight to ten daphnids were kept in 1-liter glass culture beakers with approximately 800
mL of reconstituted water (study dilution water). The culture chamber was maintained
at 20 = 2°C under a 16 hour light 8 hour dark photoperiod (10 - 20 foot/candles, 108 -
215 Lux). Day 0 cultures were started at least five days a week. The neonates were less
than 24 hours old and came from day 12 to 21 old cultures which experienced less than
or equal to 20% adult mortality.
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Daphnia magna, Reproduction Test
Study No. 0950146; MRD-09-501

MATERIALS and METHODS (CONT'D)
Test System (cont’d)
Husbandry and Acclimation (cont’d)

Cultures of Daphnia magna were fed Pseudokirchneriella subcapitata (approximately
3.0 — 4.5 x 10° cells/mL). They were also fed 1.5 mL of a YTC Daphnid feed mixture.
The culture was fed every other day, or more frequently as needed, based on observed
algal clearing. Cultures were transferred every other day, with exceptions on holidays or
weekends when staff was not present. The brood stock health was evaluated and any
mortality, production of males or ephippia was documented as well as any mitigation
procedures.

Number and Sex

Number: 60; Sex: female

Age at Initiation of Exposure

Organisms were <24 hours old, taken from 14-day old parents.
Test System Identification

Each replicate, containing one daphnid, was labeled to show study number, loading
level, replicate and randomization number.

Feed

Daphnids were fed during renewals by adding between 0.325 mL and 0.447 mL of a 1.3
x 10°cells/mL suspension of Pseudokirchneriella subcapitata to provide approximately
3.25 x 10° - 4.47x 10> cells/mL. Test organisms were also fed during renewals with
between 0.163 mL and 0.244 mL of a YTC Daphnid feed mixture. Feed levels were
increased throughout the duration of the study to compensate for daphnid growth and
the presence of neonates.
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Daphnia magna, Reproduction Test
Study No. 0950146; MRD-09-501

EXPERIMENTAL PROCEDURE
WAF Equilibration and Stability Trials

A WAF equilibration trial was completed prior to testing to determine the most
appropriate mixing duration and to verify the analytical method for analyzing
dissolved hydrocarbons. Stability of the WAF solutions also was evaluated over a
period of 24 and 48 hours. Results of the equilibration trial indicated that a 24-hour
mixing period was sufficient to achieve dissolution of the soluble components in the
test substance in the WAF solutions. Following analytical sampling at 48 hours, the
WATF solutions were determined to be relatively stable over a 48-hour period. Results
of the equilibrium and stability trials are presented in Appendix B. These trials were
not subject to GLP standards.

Range Finding Test

A non-GLP range-finding trial was performed to determine appropriate loading rates
for the definitive trial. The results of the rangefinder are presented in Appendix C.

Definitive Test Design

GROUP LOADING RATE* NUMBER OF ORGANISMS
(mg/L)
1 0 (Control) 10 (1 per replicate)
2 0.08 10
3 0.19 10
4 0.48 10
5 1.2 10
6 3.0 10

* Loading rate is defined by the amount of kerosene per unit volume of dilution water.
Preparation and Administration of Test Substance

Individual treatment WAFs were prepared by adding the appropriate amount of test
substance to laboratory dilution water in glass aspirator bottles (capacity of 12.8 L for the
0.08 mg/L loading rate or 4.2 L for all other loading rates). The test substance was added
to the aspirator bottles using stainless steel and glass syringes. The vessels were closed
with foil-covered rubber stoppers. The control WAF was prepared with 4 L of dilution
water in an equivalent sized glass aspirator bottle. The loading rate was determined from
the volume of test material added and converted to mass per unit volume (mg/L) based
on its density. The mixtures were stirred using a vortex of ~9% (of the static liquid
depth) for 24 + 1 hours with Teflon®-coated stir bars on magnetic stir plates. Room
temperature during WAF mixing ranged from 23.5 to 25.9°C.
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Daphnia magna, Reproduction Test
Study No. 0950146; MRD-09-501

EXPERIMENTAL PROCEDURE (CONT’D)
Preparation and Administration of Test Substance (cont’d)

At the end of mixing, the solutions were allowed to settle and cool to test temperature in
a waterbath for 1 hour £ 15 minutes without stirring. The test solutions (aqueous
portions of the WAFs) were then removed through the outlet at the bottom of the vessel
and into ten replicates. New WAF solutions were prepared every other day during the
test for test solution renewals. Renewals were performed by transferring each parent
daphnid, via glass pipette, to freshly prepared solutions every 48 hours. At the end of
the study, the final renewal was performed on Day 20 and the test terminated on Day 21.

Test Chamber / Organism Loading

The test chambers were 130-mL clear glass containers with screw type caps containing
approximately 130 mL of solution (no headspace). The test chambers were sealed with
PTFE-lined caps to minimize contamination, evaporation and/or volatilization.

Selection

Organisms were randomly assigned to test chambers using a computer generated
randomization scheme using (SAS 9.1)°. The test chambers were randomly positioned
within the testing location. Printouts of the randomization schedules are included in the
raw data.

To ensure that quality organisms were used for the study, neonates were collected from
parents that were 14 days old with <20% adult mortality. Neonates were selected from
a pool of organisms larger than that needed for the study. The pool of neonates had
<10% daily mortality on the day of test initiation. The study director determined
organism suitability.

Exposure Duration
21 days

Environmental Conditions
An environmental condition study was activated on the laboratory computer system
(Watchdog V5 monitoring system), at the start of the study to provide a record of the

continuous measurements for temperature and light intensity.

The temperature in the environmental chamber ranged from 19.5 to 19.9°C,
continuously monitored by Watchdog in the test area.

Diurnal light: approximately 16 hours light and 8 hours dark. Daylight intensity ranged
from approximately 146 — 196 lux during full daylight periods.
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Daphnia magna, Reproduction Test
Study No. 0950146; MRD-09-501

EXPERIMENTAL PROCEDURE (CONT'D)
Experimental Evaluation

Observations for immobilization of adult daphnids were performed and recorded at
approximately 24-hour intervals following test initiation. Immobilization is defined as
the lack of swimming ability or movement within 15 seconds after gentle agitation of
the test container. In addition, observations for normal or abnormal adult daphnid
behavior or appearance were collected. Observations of test substance insolubility
(surface slicks, precipitates and adherence to the test chamber) were noted daily.

The adults were transferred to fresh test solution every 48 hours. Following the
appearance of the first brood, neonate presence was noted daily during observations and
counted at the time of the renewal. Observations of aborted eggs, neonate
immobilization and abnormal appearance were noted when observed. At test
termination, all surviving adults were measured for body length (excluding anal spine)
to determine growth effects. After completion of the study, the test organisms were
discarded and monitoring of the environmental conditions was discontinued.

Water quality measurements (pH, dissolved oxygen, temperature and hardness) were
performed at least twice per week during the test in each of the new and old solutions
from each treatment and control.

Calculations

Chronic toxicity results are expressed as the Effect Loading 20 and 50 (EL20 and
EL50), which are the loading rates of test substance in dilution water calculated to
result in a 20% and a 50% reduction in reproductive output, survival or growth
relative to the control group for the test. The No Observed Effect Loading Rate
(NOELR) was the highest loading rate that did not exhibit a statistical difference in
reproductive output, survival or growth from the control group. The Lowest Observed
Effect Loading Rate (LOELR) was the lowest loading rate that resulted in a statistical
difference in reproductive output, survival or growth from the control group. The
Maximum Acceptable Toxicant Loading Rate (MATLR) is the geometric mean of the
NOELR and LOELR values. In addition to statistical analyses, interpretation of the
concentration-response pattern was used in selecting the NOELR/LOELR values.

Measured concentrations do not represent all hydrocarbons constituting the test
substance. Results expressed as EC, NOEC, LOEC, and MATC values represent the
concentration of hydrocarbons that solubilized from the test substance into each WAF
at its respective loading rate. The distribution and percentage of kerosene components
measured in the WAFs differs from the parent kerosene, owing to the differing
solubilities of individual kerosene hydrocarbons.
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Daphnia magna, Reproduction Test
Study No. 0950146; MRD-09-501

EXPERIMENTAL PROCEDURE (CONT'D)
Calculations (cont’d)

The EL/EC values and confidence intervals were calculated by using a probit
regression calculation based on the methods of Finney’, based on the PROC PROBIT
procedure and standard data manipulation methods in SAS®.

The T-test with Bonferroni adjustment’, or Steel’s Many-One Rank Test'® using
TOXSTAT'"' software were used to determine the LOELR/LOEC and NOELR/NOEC
values. Replicates with parent mortality were excluded from the analysis for
reproduction and growth. The statistical output is provided in Appendix J.
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Daphnia magna, Reproduction Test
Study No. 0950146; MRD-09-501

RESULTS AND DISCUSSION

Three trials of the study were performed. The first two trials did not meet guideline
acceptability criteria and were terminated prior to Day 21. A summary of these trials is
presented in Appendix D. The third study trial met the acceptability criteria for mortality (not to
exceed 20%) and mean number of live offspring produced (> 60) in the control group at the end
of test. The coefficient of variation around the mean number of living offspring produced per
adult in the control was below 25%. The following results are based on the third trial.

The WAF loading rates for this study were 0 (control), 0.08, 0.19, 0.48, 1.2, and 3.0 mg/L. The
corresponding average concentrations from the measured hydrocarbon analysis during the
exposure were ND (Not Detected; control), 0.016, 0.039, 0.092, 0.23, and 0.54 mg/L. Each
concentration measurement represents the concentration of hydrocarbons in mg/L that
solubilized from the test substance into each WAF at its respective loading rate. All old test
solutions ranged from 65 to 120% of the initial measured hydrocarbon concentrations. The
analytical results are presented in Table 1.

At WAF stirring initiation and termination, all treatments appeared clear to slight yellow with
test substance visible on the surface of clear test media. Water quality measurements remained
consistent throughout the exposure (Table 2). pH measurements were within the 6 to 9 range
and did not vary by more than 1.5 units throughout the study. Dissolved oxygen concentrations
remained above 3 mg/L throughout the duration of the study. The test water temperatures
ranged from 19.8 to 21.8 °C. A complete listing of water quality measurements are provided in
Appendix F.

No observation of test substance insolubility (surface slicks, precipitates, and adherence to the
test chamber) was noted during the time of organism observations. Percent adult
immobilization in the control and treatment groups were 10, 20, 0, 0, 90 and 100% in the 0.08,
0.19, 0.48, 1.2 and 3.0 mg/L loading rates, respectively. In the Control group, on Day 18,
daphnid #8 was noted as not appearing healthy. In the 0.08 mg/L group on Day 18, daphnid #1
was noted as not appearing healthy. Prior to complete immobilization in the 1.2 mg/L treatment
group, observations of abnormality, including small size, off-color and lethargy were noted for
some of the daphnids. Neonate immobilization was observed periodically in the control and
0.08, 0.19 and 0.48 treatment groups ranging from Days 8 through 12.

No aborted eggs were observed in any treatment throughout the entire exposure. At test
termination, all surviving adults were measured for body length (excluding anal spine) to
determine growth effects. Mean survival, neonate production and length data are provided in
Table 3. Individual adult daphnid observations, neonate production, survival and length data
are provided in Appendix G. The mean cumulative neonate production per adult per loading
rate 1s presented in Figure 1.

There were no statistically significant differences on neonate production and adult daphnid
growth (length) below the LOELR for survival. Inhibition of growth (based on length) was
insufficient to calculate EL20 or EL50 values. Reliable ELx/ECx values for reproduction could
not be calculated within the boundaries of the dataset.
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RESULTS AND DISCUSSION (CONT’D)

The NOELR, LOELR, and MATLR values for this study were 0.48, 1.2, and 0.76 mg/L,
respectively, based on survival, reproduction and growth. Corresponding NOEC, LOEC, and
MATC values were 0.092, 0.23, and 0.15 mg/L, respectively. The EL50 and EL20 values were
0.81 mg/L and 0.41, respectively, based on survival. Corresponding EC50 and EC20 values
were 0.15 mg/L and 0.08 mg/L, respectively. A complete listing of the statistical evaluations
for individual endpoints is presented below.

21-day Endpoints

Response Loading Rate* Average Concentration**
Variable (ma/L) (ma/L)

Survival EL20 = 0.41 (could not calculate) ~ EC20 = 0.080 (could not calculate)
EL50 = 0.81 (could not calculate) EC50 = 0.15 (could not calculate)

NOELR = 0.48 NOEC = 0.092
LOELR = 1.2 LOEC = 0.23

MATLR = 0.76 MATC =0.15

. NOELR = 0.48 NOEC = 0.092
Re%rl?td‘ffttl“’e LOELR?= 1.2 LOEC? = 0.23
P MATLR = 0.76 MATC = 0.15

Growth! NOELR = 0.48 NOEC = 0.092
(Length) LOELR*=1.2 LOEC*=0.23
MATLR = 0.76 MATC =0.15

* Loading rate is defined by the amount of kerosene per unit volume of dilution water.

** Average concentration represents the concentration of hydrocarbons that solubilized from the
test substance into each WAF at its respective loading rate.

Values in parentheses ( ) are 95% confidence intervals.

" Inhibition of reproduction and growth was insufficient to calculate EL20, EL50, EC20 and EC50
values.

* LOELR/LOEC values are based on interpretation of the concentration-response pattern since the
levels above the NOELR/NOEC for survival were excluded from statistical analysis for
reproduction and growth.
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PROTOCOL DEVIATIONS

Throughout the WAF mixing period, average room temperature ranged from 24 to 25 °C.
This exceeded the specified protocol range of 22 + 2°C. WAFs were cooled to test
temperature during the settling period (prior to organism exposure).

On Day 0, water temperatures in the treatment group solutions were 21.3 to 21.8 °C. On Day
12, the temperate of the 0.08 mg/L WAF was 21.1 °C. The protocol specified a recommended
range of 19 — 21 °C.

Hardness measurements were inadvertently not recorded on Day O for each treatment group
and the control.

The feed ration in units of mg C/daphnid/day was not determined as specified in the guideline
and the protocol. The feed ration used in this study was sufficient for achieving the required
number of offspring to meet the test validity criteria.

The equipment used for water quality measurements was required to be reported as per the
protocol. This information is available in the raw data but was not added to the report.

The deviations described above are believed to have no impact on the quality or integrity of
the data produced through the course of this study.

GUIDELINE EXCEPTIONS

Due to the complex nature and relatively limited solubility of the test substance the following
exceptions to the guideline apply for this study:

Consistent with the OECD document on aquatic toxicity testing of complex substances'?,
it was deemed more appropriate to prepare individual WAF treatment solutions by adding
the test substance to dilution water and removing the WAF of each mixture for testing
than to prepare dilutions of a stock solution.

RECORDS

All appropriate materials, methods and experimental measurements required in the protocol
were recorded and documented in the raw data. Any changes, additions or revisions to the
protocol were approved by the Study Director and the Sponsor Representative. These changes
were documented in writing, and included the date, the signatures of the Study Director and the
Sponsor Representative and the justification for the change.

The protocol, final report, raw data, computer generated listings of raw data, supporting
documentation and a non-study specific sample of the neat test substance will be maintained in
the archives of the testing facility for 10 years, after which time the records will be offered to
the sponsor prior to disposal.
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Table 1. Analytical Results

Measured Hydrocarbon Concentration (mg/L)
Loadin Mean
I(R)’Zte*g 1% renewal 4" renewal 8" renewal 10™ renewal c Measured
oncentration
(MIL) | payo | Day2 | Dayo-2 | Days Day 8 Day 6-8 | Day 14 Day 16 Day 14-16 | Day 18 Day 20 Day 18-20 (mg/L)
(new!) | (old®) | Reten’ | (new') | (olg?) |Rep| Reten’ | (new!) | (oig?) |Rep| Reten’ | (new') | (oig?) |Rep| Reten’
ND ND ND ND 4 ND ND 7 ND ND 10
0 (Control) ND - ND 5 - ND 8 - ND 1 - NA
ND ND 6 ND 9 ND 2
0.017 0.019 0.020 0.015* 7 0.018 0.016 1 0.015* 0.014* 2
0.08 0.016 0.019 110% 0.017 0.018 5 89% 0.017 0.013* 7 80% 0.012* 0.018 3 120% 0.016
0.017 0.016 6 0.013* 9 0.016 8
Mean**| 0.017 0.018 0.018 0.016 0.018 0.014 0.014 0.016
0.040 0.039 0.052 0.038 4 0.050 0.029 7 0.040 0.028 1
0.19 0.038 0.038 97% 0.048 0.038 5 72% 0.048 0.035 8 65% 0.041 0.035 2 80% 0.039
0.036 0.031 6 0.031 9 0.034 10
Mean** | 0.039 0.038 0.050 0.036 0.049 0.032 0.040 0.032
0.090 0.078 0.116 0.083 5 0.103 0.081 8 0.112 0.085 1
0.48 0.088 0.088 93% 0.113 0.080 6 74% 0.096 0.069 9 75% 0.104 0.075 3 74% 0.092
0.082 0.090 7 0.074 10 0.081 4
Mean** | 0.089 0.083 0.114 0.084 0.100 0.075 0.108 0.080
0.247 0.226 0.270 0.219° 8 0.247 0.199° 8 0.259 0.186° 8
12 0.249 | 0.210 88% 0.257 83% 0.236 82% 0.238 75% 0.23
0.215
Mean** | 0.248 0.217 0.264 0.219 0.242 0.199 0.248 0.186
0.550 0.547
3.0 0.535 | 0.542 98% -6 - - - - - - - - - - - 0.54
0.507
Mean** | 0.542 0.532

* Loading rate is defined by the amount of kerosene per unit volume of dilution water.

**Means calculated in Excel using unrounded numbers, therefore some rounding differences may be noted.

! Analytical samples from the new treatment (duplicate) and control (single) solutions were analyzed.

2 Analytical samples (triplicate) from the old treatment and control solutions were analyzed. A different set of replicate chambers were sampled at each renewal interval. Old solution samples were
collected from replicates 1, 2, and 3 on Day2; Due to low internal standard recovery for Rep 4, Rep 7 was analyzed on Day 8.

3 Percent retention was determined by dividing the concentration of the old solution to the new solution concentration x 100.

4 Hydrocarbons detected but were below PQL (Practical Quantitation Limit). Values were included in mean concentration calculations.

5 Only one replicate was available to be sampled, since 90% of the adult daphnids were immobilized by Day 6.

6 All daphnids were immobilized by Day 4.

PQL =0.016 mg/L (lowest analytical standard); NA = Not Applicable; ND = Non Detectable
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Table 2. Summary of Water Quality Measurements

Loading Dissolved Oxygen pH Hardness Temperature
Rate* (mg/L) (mg/L as CaCO3) (°C)
(mg/L)
new old new old new old new old
0 (Control) | 7.04-7.96 | 6.08-840 | 8.17-844 | 8.01-854 | 160-180 | 164-192 | 19.8-21.0 | 20.0-20.9
0.08 729-8.17 | 5.77-8.10 | 849-8.63 | 8.12-868 | 168-184 | 160-172 | 204-21.8 | 202-21.0
0.19 6.84-9.11 | 561-7.73 | 8.53-8.68 | 8.11-849 | 164-192 | 164-188 | 20.1-214 | 20.4-209
0.48 6.89-7.83 | 5.73-833 | 850-8.67 | 8.12-858 | 164-180 | 160-180 | 20.1-21.3 | 20.4-209
1.2 705-793 | 733-997 | 851-875 | 828-881 | 164-180 | 164-180 | 20.1-21.4 | 20.3-209
3.0' 8.03 7.93 8.54 8.64 - 172 21.4 20.7

* Loading rate is defined by the amount of kerosene per unit volume of dilution water.
' Measurements were collected from Day 0 through Day 2 (100 % mortality).
*Hardness was inadvertently not collected on Day 0.
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Table 3. Summary of Observations

Loading Rate* szulr_\?i%l 21D R Igen Adul:{[l?jienngth
(mg/L) (%) Mean offspring/female (mm)
Control 90 109 (10%") 4.9

0.08 80 106 5.0
0.19 100 105 5.0
0.48 100 90 4.8
1.2 10 68° 4.3%
3.0 0 NA NA

* Loading rate is defined by the amount of kerosene per unit volume of dilution water.
'Coefficient of variation should be <25% for the control group.
“Only one adult daphnid survived until test termination.

NA = Not Applicable.
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Figure 1. Mean cumulative neonate production per adult Daphnid per Loading Rate
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Note: Data for the 1.2 mg/L loading rate are based on a single surviving organism.
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APPENDIX A - ANALYTICAL METHOD

Standards and samples of kerosene (CAS No. 64742-81-0) were analyzed by static headspace-
trap gas chromatography with flame ionization detection (HS GC-FID). Analysis was
performed on a Perkin Elmer Autosystem XL gas chromatograph with a 30 m x 0.53 mm id,
1.5 um film DB-5 (J&W Scientific) analytical column. The transfer line of a Perkin-Elmer HS-
40 Headspace Sampler was connected directly to the analytical column. Samples and standards
were equilibrated for 30 minutes at 95°C. The needle and transfer line temperatures were both
140°C, the pressurization time was 3 minutes, and the injection time was 0.3 minutes. The
sampler head pressure was 25 psi. The FID was 275°C and the oven temperature was held at
40°C for 4 minutes and then ramped up to 160°C at 40°C/minute. The signal attenuation was -
6.

Microliter aliquots of separate kerosene standard and o-xylene internal standard solutions
diluted in acetone were spiked directly into the luer lock port of gas tight syringes containing
10 mL reconstituted water. The syringe contents were transferred to headspace (ca. 20 mL)
sample vials containing five grams sodium sulfate. The vials were crimp sealed and shaken to
solubilize the sodium sulfate prior to being placed on the headspace sampler for analysis.
Kerosene standards in water were analyzed at concentrations of 16.3, 40.8, 98.0 and 245 ng/mL
with a constant 17.6 ng/mL concentration of the o-xylene internal standard.

WAF samples were similarly prepared for analysis with 10 mL water sample aliquots
transferred to gas tight syringes to which a microliter volume of the o-xylene internal standard
solution in acetone was added. The syringe contents were transferred to headspace vials
containing five grams sodium sulfate. As with the headspace kerosene standards, WAF sample
vials were crimp sealed and shaken to solubilize the sodium sulfate prior to analysis. For
higher concentration samples, aliquots of five milliliters or less were sampled in appropriate
volume gas tight syringes, the internal standard added and the syringe contents transferred to
headspace vials containing sodium sulfate and sufficient diluent water to yield a final volume
of 10 mL.

Data were acquired and processed using Perkin Elmer TotalChrom Workstation software
(version 6.3.1). Standards analysis resulted in a linear response over the standard concentration
range. Figure A-1 represents the kerosene standard curve.
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APPENDIX A - ANALYTICAL METHOD (CONT'D)

Kerosene (MRD-09-501) eluted as a complex mixture of hydrocarbons between the
approximate retention times of 5.2 and 7.6 minutes. Representative kerosene HS GC-FID
chromatograms are presented in Figure A-2. The two upper plots display a low and high
concentration kerosene standard. The third plot is a control sample; the fourth and fifth
chromatograms from the top represent analysis of the 0.48 and 1.2 mg/L loading rates. The
total area integrated for the detected hydrocarbons was used for quantification. The o-xylene
internal standard cluted at about 4.7 minutes under the analytical conditions utilized. The
practical quantitation limit (PQL) was approximately 16 ng/mL (0.016 pg/mL) corresponding
to the lowest analyzed standard. Al reported concentrations for dissolved hydrocarbons present
in kerosene are derived from the use of the standard curve and the internal standard.

30 Nay 2012

Date ‘

Laboratory Coordinator; Principal Investigator for
Characterization & Analysis of Test Solutions
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APPENDIX A - ANALYTICAL METHOD (CONT’D)
FIGURE A-1
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APPENDIX A - ANALYTICAL METHOD (CONT’D)
FIGURE A-2

Kerosene Standard and Sample Chromatograms
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APPENDIX B - WAF EQUILIBRATION AND STABILITY TRIALS
Introduction

A WATF equilibration trial was performed prior to the definitive testing. The purpose of the
equilibration trial was to determine the optimum mixing duration to use in WAF preparation. The
equilibration trial was also utilized to confirm the analytical method to be used in subsequent
testing, and to evaluate the stability of the WAF solutions once they were produced. The stability
information was used to establish the renewal interval for the definitive trial.

Mixtures of dilution water and test substance were prepared at loading levels of 0.1, 1.0, and 10
mg/L, in a manner similar to the definitive test. To evaluate equilibration time and WAF
stability, WAF samples were collected as described below and analyzed according to the
procedures explained in the Analytical Chemistry Methodology section, Appendix A. Sufficient
volumes of each WAF were available to assess equilibration time, stability, and any effects of
feed (algae) in the WAFs on the stability and chemical analyses.

WAF Equilibration Testing (Assessment of Mixing Duration)

One individual WAF was prepared at each of the three loading levels. At 24, 48 and 72 hours
after initiation of mixing, mixing was stopped and the solutions were allowed to settle for one
hour. A sample of WAF was removed from each loading level mixture and mixing was resumed
at the 24 and 48-hour time points. The concentration of hydrocarbons that had solubilized into
the WAF from the test substance was measured following the analytical procedures described in
Appendix A. These measurements were used to assess the time required for solubilization of
constituent hydrocarbons between the aqueous phase and the un-dissolved fraction of test
substance to reach steady-state equilibrium. The equilibration results are shown in Table B1.

Measured concentrations of hydrocarbons in the equilibrated WAFs represent only a portion of
the hydrocarbon composition of the test substance due to the very low to negligible aqueous
solubility of many of the kerosene components. Evidence of this solubility effect is apparent
when comparing measured concentrations of solubilized hydrocarbons to the concentration used
to prepare each WAF (i.e., loading). At the lowest WAF loading of 0.1mg/L, measured
solubilized hydrocarbon concentrations represent only 26% of the test substance loading rate.
This percentage decreases to approximately 20% at the 1mg/L loading and decreases further to
approximately 15% as the loading increases to 10 mg/L.

As shown in Figure B1, the analytical results of the WAF Equilibration Testing indicate that in
nearly every case, maximum dissolution of kerosene was achieved after mixing for 24 hours.
Further mixing time did not result in higher concentrations of solubilized hydrocarbons. It was
determined that 24 hours would be a sufficient amount of time to mix for WAF generation. A
24-hour mixing duration is also a logistically convenient period for WAF generation when
performing renewals.
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APPENDIX B - WAF EQUILIBRATION AND STABILITY TRIALS (CONT'D)
Table B1 - WAF Equilibration Results

Measured Hydrocarbon Concentration in WAF (mg/L)
Loading % % %

Rate* 24 hour mix | solubility' 48 hour mix solubility 72 hour mix | solubility
0.1 mg/L -1 0.0306 31% 0.0232 23% 0.0215 22%
0.1 mg/L -2 - 0.0258 26% 0.0254 25%

mean 0.0306 31% 0.0245 25% 0.0235 23%
1.0mg/L -1 0.237 24% 0.206 21% 0.161 16%
1.0 mg/L -2 - 0.199 20% 0.152 15%

mean 0.237 24% 0.203 20% 0.157 16%
10 mg/L - 1 1.52 15% 1.73 17% 1.33 13%
10 mg/L - 2 - 1.74 17% 1.22 12%

mean 1.52 15% 1.74 17% 1.28 13%

* Loading rate is defined by the amount of kerosene per unit volume of dilution water.
! Measured solubilized hydrocarbon concentration when compared to the loading rate.

Figure B1. Concentration plots of measured hydrocarbons in WAFs at different mixing times
and loading rates.
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APPENDIX B - WAF EQUILIBRATION AND STABILITY TRIALS (CONT'D)
Assessment of WAF Stability

For the assessment of WAF stability, samples from the WAFs were collected after mixing for 24
and 48 hours. Two samples were collected at each loading level directly into screw-top sealed
test chambers (130mL, no headspace) identical to those anticipated for use in the definitive study.
To represent test conditions, test feed (0.163mL Spirulina and 0.325mL P. subcapitata) was
added to one sample. No feed was added to the second sample.

All test chambers were set aside under environmental conditions similar to that used for testing.
At 24 and 48 hours, test chambers were sampled. Dedicated samples were employed such that no
repeated analysis was made on any sample (i.e., samples were destructively analyzed). The
stability assessment results are shown below.

Table B2. WAF Stability Assessment Results following a 24 hour WAF mix

Measured Hydrocarbon Concentration (mg/L)
L}ga(tliilg without feed with feed
ate
oo il
(mg/L) Initial 24 hour stability 48 hour stability 24 hour stability 48 hour stability
(retention®) (retention) (retention) (retention)
0.0306 0.0167 0.0213 0.0141° 0.0137°
0.1 0.0193 0.0211 0.0155° 0.0160
mean 0.0180 (59%0) 0.0212 (69%0) 0.0148 (48%) 0.0149 (49%)
0237 0.171 0.176 0.149 0.153
1.0 0.144 0.158 0.159 0.146
mean 0.158 (67%) 0.167 (70%) 0.154 (65%) 0.149 (63%)
152 1.26 1.02 1.28 0.814
10 1.14 1.02 1.23 0.826
mean 1.20 (79%) 1.02 (67%) 1.26 (83%) 0.820 (54%)

* Loading rate is defined by the amount of kerosene per unit volume of dilution water.
' 0-hour concentration for stability assessment following a WAF mixed for 24 hours.
% Percent retention was determined by dividing the concentration of the initial solution to the new solution
concentration x 100.
3 Test substance detected but was below PQL (Practical Quantitation Limit). Values were included in mean concentration calculations.
PQL =0.016 mg/L
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APPENDIX B - WAF EQUILIBRATION AND STABILITY TRIALS (CONT'D)

Table B3. WAF Stability Assessment Results following a 48 hour WAF mix

Measured Hydrocarbon Concentration (mg/L)
Loading without feed with feed
Rate* el
Initial
(mg/L) 24 hour stability | 48 hour stability 24 hour stability 48 hour stability
(retentionz) (retention) (retention) (retention)
3 3 3
0.0245 0.0262 0.0106 0.0135 0.0082
0.1 0.0222 0.0113° 0.0147° 0.0185
mean 0.0242 (99%0) 0.0110 (45%0) 0.0141 (58%0) 0.0134 (55%0)
0.203 0.173 0.173 0.159 0.135
1.0 0.316* 0.164 0.140 0.120
mean 0.173"* (85%) 0.169 (839%0) 0.150 (74%b) 0.128 (63%)
174 123 1.03 1.84 1.01
10 1.07 0.907 1.53 0.975
mean 1.15 (66%0) 0.969 (56%b) 1.69 (97%) 0.993 (57%)

* Loading rate is defined by the amount of kerosene per unit volume of dilution water.
'0-hour concentration for stability assessment following a WAF mixed for 48 hours.
% Percent retention was determined by dividing the concentration of the initial solution to the new solution
concentration x 100.
3 Test substance detected but was below PQL (Practical Quantitation Limit). Values were included in mean concentration calculations.
* Only Replicate 1 will be used in calculations as Replicate 2 is a considered an outlier.
PQL =0.016 mg/L

Assessment of Acute Toxicity

A pre-rangefinder test performed to help establish concentrations to use in a chronic range-finding
test. Samples of the 0.1, 1.0, and 10 mg/LL WAF solutions created for the equilibration assessment
were collected after 24, 48, and 72 hours of mixing, and used in an acute exposure test. The pre-
rangefinding test was initiated with the placement five neonate daphnids in a test chamber
containing approximately 130 mL of each WAF solution. Chambers were sealed with no
headspace, and daphnids were assessed for immobility daily. Daphnids were not fed during the
test. The results presented in Table B4 are from the daphnid exposure to the 24-hour mixing
period WAFs. Additional observation data that have not been reported are maintained in the raw
data.

Table B4. Pre-Rangefinder - Summary of In-life Observations

Loading Rate* Measured % immobilization
(L) Hydrocarbon
& Concentration' 24 hour 48 hour
(mg/L)
0.10 0.0306 0
1.0 0.237 0
10 1.52 0 20

* Loading rate is defined by the amount of kerosene per unit volume of dilution water.
! Measured hydrocarbon concentrations are from the 24-hr mixing period of the equilibration trial, for
each respective treatment group.
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APPENDIX B - WAF EQUILIBRATION AND STABILITY TRIALS (CONT'D)
Summary

The WAF equilibration trial helped to establish the timing required for mixing during the
definitive testing period. It was determined that 24 hours of mixing was sufficient to achieve
equilibrium and generate a sufficient WAF. The stability trial showed that the test substance
would be stable in the presence of feed. Stability of the dissolved hydrocarbon concentrations
between 24 and 48-hours allowed for test solution renewals to be performed every other day.
The acute toxicity assessment helped to establish the initial concentrations for the range-finding
portion of the method development.
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APPENDIX C — RANGE-FINDING TEST

An 11-day static range-finding test was performed for the Sponsor to determine the loading
rates of kerosene (MRD-09-501) for the definitive Daphnia magna Reproduction Test.

Water-accommodated fractions (WAFs) were prepared at nominal loading rates of 0.05, 0.2,
0.6, 1.8 and 5 and 15 mg/L. The measured hydrocarbon concentrations were determined to be
0.012, 0.057, 0.13, 0.35, 0.79 and 1.71 mg/L. Each concentration measurement represents the
concentration of hydrocarbons in mg/L that solubilized from the test substance into each WAF at
its respective loading rate. A control treatment consisting only of the dilution (hard
reconstituted) water also was prepared. WAFs were prepared by adding the appropriate amount
of test substance, via stainless steel and glass syringes; to the dilution water in glass aspirator
bottles (mixing vessels) containing Teflon coated stir bars. The mixing vessels were closed
with foil covered rubber stoppers and the treatments were stirred using a <10% vortex (of the
static liquid depth) at room temperature (approximately 22°C) on magnetic stirplates for 24
hours = 1 hour. As stirring initiated and after mixing was stopped, all treatments appeared
clear and colorless with clear to slightly yellow test substance evident on the surface. The
treatments were allowed to settle and equilibrate to test temperature in an environmental
chamber of appropriate temperature to properly reduce the temperature of the WAFs to test
temperature for approximately 45 minutes.

Five replicates per treatment were tested. Each replicate contained five daphnids. Replicate
chambers were 130 mL glass bottles containing approximately 130 mL of solution (no
headspace) closed with aluminum foil lined plastic caps. Water quality (temperature, pH,
hardness and dissolved oxygen) measurements were recorded per treatment at the start of the
test and at the point of every other renewal thereafter. Observations for immobilization and
abnormal behavior or appearance were performed daily.

Samples were collected from the WAFs at the initiation of the test as well as at each renewal
for Headspace GC-FID analysis. In addition, composite samples of the "old" solutions were
also collected upon each renewal and analyzed.

The immobilization data at 48 hours were used to calculate EL50 and EC50 values. At 48
hours, no immobilization was observed below the 15 mg/l loading level. Based on the
Binomial Method', the 48-hr EL50 was calculated to be 8.7 mg/L with a 99% confidence
interval of 5 to 15 mg/L. The 48-hr EC50 value was 1.2 mg/L with 99% confidence interval of
0.79 to 1.7 mg/L.

1. Stephen, C.E. 1977. Methods for Calculatinog an LC50. Aquatic Toxicology and Hazard
Evaluation, ASTM STP 634. F.L. Mayer and J.L. Hamelink, Eds., American Society for
Testing and Materials. Pp. 65-84.
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Table C1. Summary of Water Quality Measurements

APPENDIX C - RANGE FINDING TEST (CONT'D)

Loat(zlriﬁgg/ ISate* oH Hardness Dissol(\rlsglf)xygen Tem?oecg?tu re
0 (Control) 7.9 158 7.3 20.7
0.05 8.0 158 7.5 20.7
0.2 8.0 167 7.4 20.8
0.6 8.1 161 7.4 20.8
1.8 8.1 164 7.4 20.9
5.0 8.3 161 8.2 20.9
15 8.3 164 7.9 20.9

* Loading rate is defined by the amount of kerosene per unit volume of dilution water.

Table C2. Percent Immobilization by Loading Rate

el (R Contl:\e/zlr?'?rr;ﬂion % Immobilization NS numbe.r ol
(mg/L) (ma/L) Neonates/replicate

0 (Control) ND 0 61

0.05 0.0116' 0 67

0.2 0.0572 10 58

0.6 0.1273 0 64

1.8 0.3508 16 19

5.0 0.7945 1007 NA

15 1.71 100’ NA

* Loading rate is defined by the amount of kerosene per unit volume of dilution water.
'value below the PQL of 0.016 mg/L
Complete immobilization occurred on Day 3.
? Complete immobilization occurred on Day 2.
ND = Non Detectable. NA = Not Applicable
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APPENDIX D - PREVIOUS STUDY TRIALS

An initial trial of the study was performed starting on 07-Sep-2009 and terminating on 27-Sep-
2009 (Day 19). Control immobilization exceeded 20% (the guideline acceptability criteria). A
conductivity spike exceeding 4000 umhos was observed in the Control group on Day 19. It is
believed that this is what caused the mortalities. A summary of the in-life observation data for
each treatment is shown below.

Summary of Initial Study Trial
Congrenngt/rlzi‘;wmL Adult Imgl/i))bﬂlzatlon Nesmties per Adili

0 (Control) 100 85
0.08 0 93

0.19 0 87

0.48 0 78

1.2 60 48
3.0 100 NA

1 Loading rate

¢ Average neonates produced per surviving adult at termination.

NA = not applicable

A second trial of the study was performed starting on 13-Oct-2009 and terminating on 28-Oct-
2009 (Day 14). Immobilized neonates were noted beginning with the production of the first
brood and continuing through the duration of the test. Due to the excessive number of
immobilized neonates, the guideline requirement (> 60 neonates/daphnid on average) was
unachievable, so the study was terminated. The results are summarized in the table below.

Summary of Second Study Trial
Congrenrg/ri‘;lomL Adult Im?;/(c)))blhzatlon e e AT
0 (Control) 10 4
0.08 0 "
0.19 10 "
0.48 40 on
1.2 100 NA
3.0 100 NA
1 Loading rate
* Based on one surviving adult when the study was terminated.
¢ Average neonates produced per surviving adult at termination.
N

A large number of neonates were immobilized at the time of observations,

number shown is the average number of live neonates.
NA = not applicable

Page 38 of 95




Daphnia magna, Reproduction Test
Study No. 0950146; MRD-09-501

APPENDIX E - DILUTION WATER ANALYSIS

The dilution water was prepared from UV-sterilized, deionized well water that is treated and
distributed throughout the testing facility via PVC and stainless-steel pipes. Batches of 500 L
of this deionized water are reconstituted in the laboratory to meet aquatic toxicity testing needs,
fOItLOWing Method 8010E of Standard Methods for the Examination of Water and Wastewater,
20™ edition.

The following water quality data are most representative of the dilution water used during the in-
life period of the study. Table E1 presents analyses performed on the reconstituted water (RW)
on a batch basis. Water quality analyses were performed by Environmental Toxicology laboratory
personnel. Total Organic Carbon analysis was performed by the laboratory's Environmental Fate
Chemistry group. The quality of the dilution water is monitored annually for priority pollutants,
un-ionized ammonia, total suspended solids and bacterial properties. Results of analyses are
maintained at the testing facility.

Table E1. RESULTS OF WATER QUALITY ANALYSIS

Alkalinity | Hardness Dissolved
Temperature

Total Organic

Sample | as CaCO; | as CaCO; | pH R Oxygen 3
(malL)t | (mg/L)? (°C) (mgiL) | ©areon (ppm)
Batch 109 176 8.13 20.4 9.44 <0.05

208A

U.S. Environmental Protection Agency. 1979, Revised March 1983. Methods for Chemical Analysis
of Water and Wastes, EPA-600/4-79-020. Office of Research and Development, Cincinnati, OH.
Method 310.1, Alkalinity (Titrimetric, pH 4.5).

U.S. Environmental Protection Agency. 1979, Revised March 1983. Methods for Chemical Analysis
of Water and Wastes, EPA-600/4-79-020. Office of Research and Development, Cincinnati, OH.
Method 130.2, Hardness (Titrimetric, EDTA).

: JIS K-0102: “Industrial Waste Water Testing”, JIS K-0551: “Total organic carbon (TOC) testing
methods for ultra-pure water”, U.S. Pharmacopoceia, EPA 415.1 EPA 9060A, ASTM D2575,
Standard Methods for Examination of Water and Waste Water 5301B.
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APPENDIX F-WATER QUALITY MEASUREMENTS

Day Vel Loading Rate* (mg/L)
Control 0.08 0.19 0.48 1.2 3.0
D. O. (mg/L) 7.68 8.04 7.70 7.58 7.65 8.03
0 (new) pH 8.26 8.49 8.53 8.50 8.51 8.54
Hardness (mg/L as CaCOs) . . ! L ! !
Temperature (°C) 21.0 21.8 21.4 21.3 214 214
D. O. (mg/L) 7.73 7.96 7.64 7.60 7.90 7.93
2 (old) pH 8.54 8.52 8.49 8.58 8.56 8.64
Hardness (mg/L as CaCO;) 192 168 164 180 176 172
Temperature (°C) 20.9 21.0 20.9 20.8 20.4 20.7
D. O. (mg/L) 7.04 7.71 7.34 6.98 7.09 -
4 (new) pH 8.44 8.62 8.65 8.64 8.62 -
Hardness (mg/L as CaCO;) 176 180 164 176 180 -
Temperature (°C) 20.7 20.4 20.1 20.1 20.1 -
D. O. (mg/L) 7.17 7.15 7.13 7.34 9.97 -
6 (old) pH 8.29 8.33 8.35 8.27 8.81 -
Hardness (mg/L as CaCO;) 172 160 188 160 172 -
Temperature (°C) 20.0 20.2 20.4 20.4 20.7 -
D. O. (mg/L) 7.80 7.96 8.62 7.80 7.18 -
8 (new) pH 8.39 8.62 8.68 8.64 8.69 -
Hardness (mg/L as CaCO;) 176 184 176 164 168 -
Temperature (°C) 19.8 20.4 204 20.2 20.5 -
D. O. (mg/L) 6.31 7.37 5.97 6.00 7.60 -
10 (old) pH 8.13 8.68 8.18 8.27 8.65 -
Hardness (mg/L as CaCOs3) 164 164 164 168 176 -
Temperature (°C) 20.6 20.5 20.5 20.9 20.3 -

* Loading rate is defined by the amount of kerosene per unit volume of dilution water.
! Hardness measurements were inadvertently not collected on Day 0.
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APPENDIX F - WATER QUALITY MEASUREMENTS (CONT’D)

Loading Rate* (mg/L)

Day Variable

Control 0.08 0.19 0.48 1.2 3.0

D. O. (mg/L) 7.96 8.17 9.11 7.83 7.93 -

12 (new) pH 8.33 8.63 8.62 8.67 8.75 -

Hardness (mg/L as CaCOs) 180 176 192 180 180 -

Temperature (°C) 20 21.1 20.3 20.7 20.7 -

D. O. (mg/L) 6.08 5.77 5.61 5.73 7.33 -

14 (old) pH 8.01 8.12 8.11 8.14 8.43 -

Hardness (mg/L as CaCO;) 176 172 168 180 180 -

Temperature (°C) 20.4 20.7 20.5 20.8 20.7 -

D. O. (mg/L) 7.25 7.52 7.22 7.27 7.33 -

16 (new) pH 8.17 8.52 8.54 8.57 8.60 -

Hardness (mg/L as CaCO;) 180 168 180 172 168 -

Temperature (°C) 20.0 20.9 20.2 20.5 20.6 -

D. O. (mg/L) 6.33 6.39 6.14 5.74 8.22 -

18 (old) pH 8.09 8.17 8.14 8.12 8.28 -

Hardness (mg/L as CaCO;) 164 172 172 172 164 -

Temperature (°C) 20.5 20.5 20.6 20.7 20.7 -

D. O. (mg/L) 7.16 7.29 6.84 6.89 7.05 -

20 (new) pH 8.34 8.62 8.68 8.67 8.71 -

Hardness (mg/L as CaCO;) 160 180 184 180 164 -

Temperature (°C) 19.8 20.8 20.4 20.6 20.7 -

D. O. (mg/L) 8.40 8.10 7.73 8.33 8.33 -

21 (old) pH 8.08 8.27 8.25 8.38 8.44 -

Hardness (mg/L as CaCOs) 180 172 176 176 164 -

Temperature (°C) 20.3 20.8 20.9 20.8 20.9 -

* Loading rate is defined by the amount of kerosene per unit volume of dilution water.
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APPENDIX G - BIOLOGICAL DATA

Survival and Reproduction of Adult daphnids

Loading Rate*: 0.0 mg/L (Control)

s B Number of Live Offspring Released per Replicate Clgg];rlli?c\j/e Parent Appearance %
. P 3 ; c 5 . 8 9 10 Immobilized (Observation: Replicate) | Survival
1 0 0 0 0 0 0 0 0 0 0 0 N: 1-10 100
2 0 0 0 0 0 0 0 0 0 0 0 N: 1-10 100
3 0 0 0 0 0 0 0 0 0 0 0 N: 1-10 100
4 0 0 0 0 0 0 0 0 0 0 0 N: 1-10 100
5 0 0 0 0 0 0 0 0 0 0 0 N: 1-10 100
6 0 0 0 0 0 0 0 0 0 0 0 N: 1-10 100
7 0 0 0 0 0 0 0 0 0 0 0 N: 1-10 100
8 0 0 11[1] | 14[1] 0 7 [2] 0 0 15[2] 0 0 N: 1-10 100
9 0 P 0 P 0 P 0 0 P 0 N: 1-10 100
10 14 14 0 0 9 0 17 0 0 13 0 N: 1-10 100
11 0 0 P P 0 P 0 P P 0 0 N: 1-10 100
12 1 16 14 22 16 20 21 29 20 22 0 N: 1-10 100
13 P 0 0 0 0 0 0 0 0 0 0 N: 1-10 100
14 31 0 29 36 0 33 0 33 23 0 0 N: 1-10 100
15 0 P 0 0 P 0 P 0 0 P 0 N: 1-10 100
16 39 31 0 0 38 0 27 0 0 33 0 N: 1-10 100
17 0 0 P P 0 P 0 P P 0 0 N: 1-10 100
18 0 35 26 22 41 34 0 22 24 36 0 N: 1-7,9-10; Z: 8 100
19 P 0 0 0 0 0 P - 0 0 1 N:1-7,9-10; D: 8 90
20 24 0 38 0 0 27 22 -- 27 1 1 N: 1-10 90
21 1 15 0 5 1 0 0 - 0 14 1 N: 1-10 90
Total 110 111 118 99 105 121 87 - 109 119
Offspring - - -

* Loading rate is defined by the amount of kerosene per unit volume of dilution water.
P = Neonates present but not counted. [ ] =number of immobilized offspring.
Appearance codes: N = Observed normal. D =Immobilized. Z = daphnid did not appear healthy.
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Loading Rate*: 0.08 mg/L

APPENDIX G - BIOLOGICAL DATA (CONT’D)

Survival and Reproduction of Adult daphnids

S Number of Live Offspring Released per Replicate Cgi:;r:iti'(\j’e Parent Appearance %
0 , . q - - B : . - Immobilized (Observation: Replicate) | Survival

1 0 0 0 0 0 0 0 0 0 0 0 N:1-10 100

2 0 0 0 0 0 0 0 0 0 0 0 N: 1-10 100

3 0 0 0 0 0 0 0 0 0 0 0 N:1-10 100
4 0 0 0 0 0 0 0 0 0 0 0 N: 1-10 100
5 0 0 0 0 0 0 0 0 0 0 0 N:1-10 100

6 0 0 0 0 0 0 0 0 0 0 0 N: 1-10 100

7 0 0 0 0 0 0 0 0 0 0 0 N:1-10 100

8 2] |10 | 12 | 1021 | o 11 0 0 | 12011 | o 0 N: 1-10 100

9 0 0 0 0 P 0 P P 0 P 0 N:1-10 100
10 0 0 0 0 12 0 12 3 23 15 0 N: 1-10 100
11 P P P P 0 P 0 0 0 0 0 N: 1-10 100
12 16 25 18 12 12 21 17 17 2 24 0 N: 1-10 100
13 0 0 0 0 0 0 0 0 P 0 0 N: 1-10 100
14 5 32 32 30 0 28 0 0 33 0 0 N: 1-10 100
15 0 0 0 0 P 0 P P 0 P 0 N: 1-10 100
16 0 0 0 0 25 0 27 25 0 34 1 N:1-9; D: 10 100
17 0 P P P 0 P 0 0 P - 1 N:1-9 90
18 0 24 30 33 0 26 23 18 33 - 1 N:2-9;7: 1 90
19 - 0 0 0 P 0 0 0 P - 2 N:2-9;D: 1 80
20 - 19 42 35 35 36 0 1 35 - 2 N: 2-9 80
21 - 0 0 0 0 0 0 0 0 - 2 N:2-9 80
VOE ~ 110 | 134 | 120 84 122 79 64 138 ~ - - -

Offspring

* Loading rate is defined by the amount of kerosene per unit volume of dilution water.

P = Neonates present but not counted.
Appearance codes: N = Observed normal.

[ 1= number of immobilized offspring.
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Loading Rate*: 0.19 mg/L

APPENDIX G - BIOLOGICAL DATA (CONT’D)

Survival and Reproduction of Adult daphnids

s B Number of Live Offspring Released per Replicate Clgg];rlli?c\j/e Parent Appearance %
. P 3 ; c 5 . 8 9 10 Immobilized (Observation: Replicate) | Survival

1 0 0 0 0 0 0 0 0 0 0 0 N: 1-10 100

2 0 0 0 0 0 0 0 0 0 0 0 N: 1-10 100
3 0 0 0 0 0 0 0 0 0 0 0 N: 1-10 100
4 0 0 0 0 0 0 0 0 0 0 0 N: 1-10 100
5 0 0 0 0 0 0 0 0 0 0 0 N: 1-10 100

6 0 0 0 0 0 0 0 0 0 0 0 N: 1-10 100

7 0 0 0 0 0 0 0 0 0 0 0 N: 1-10 100

8 0 0 9[1] 0 0 12 12[1] 0 0 12 0 N: 1-10 100

9 P P 0 P P 0 0 P P 0 0 N: 1-10 100
10 14 22 14 17 11 0 0 15 20 0 0 N: 1-10 100
11 0 0 0 0 0 P P 0 0 P 0 N: 1-10 100
12 23 19 3 22 21 20 14 17 25 15 0 N: 1-10 100
13 0 0 P 0 0 0 0 0 0 0 0 N: 1-10 100
14 0 0 29 0 0 0 16 0 0 25 0 N: 1-10 100
15 P P 0 P P P 0 0 P 0 0 N: 1-10 100
16 28 33 0 27 33 25 1 4 27 0 0 N: 1-10 100
17 0 0 P 0 0 0 P 0 0 P 0 N: 1-10 100
18 4 34 35 41 38 24 18 0 0 24 0 N: 1-10 100
19 P 0 0 0 0 0 0 P P 0 0 N: 1-10 100
20 32 1 40 0 0 0 27 15 34 34 0 N: 1-10 100
21 0 0 0 24 26 0 13 0 0 0 0 N: 1-10 100

Total
. 101 109 130 131 129 81 101 51 106 110 - - -
Offspring

* Loading rate is defined by the amount of kerosene per unit volume of dilution water.

P = Neonates present but not counted.

Appearance codes: N = Observed normal.

[ ]=number of immobilized offspring.
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Loading Rate*: 0.48 mg/L

APPENDIX G - BIOLOGICAL DATA (CONT’D)

Survival and Reproduction of Adult daphnids

S Number of Live Offspring Released per Replicate CBZ’;A%'(;"? Parent Appearance %
0 . . a . : . : . 1 Immobilized (Observation: Replicate) | Survival
1 0 0 0 0 0 0 0 0 0 0 0 N: 1-10 100
2 0 0 0 0 0 0 0 0 0 0 0 N: 1-10 100
3 0 0 0 0 0 0 0 0 0 0 0 N: 1-10 100
4 0 0 0 0 0 0 0 0 0 0 0 N: 1-10 100
5 0 0 0 0 0 0 0 0 0 0 0 N: 1-10 100
6 0 0 0 0 0 0 0 0 0 0 0 N: 1-10 100
7 0 0 0 0 0 0 0 0 0 0 0 N: 1-10 100
8 10 0 91 0 0 0 0 12 [1] 0 8[2] 0 N: 1-10 100
9 0 P 0 P P P 0 0 P 0 0 N: 1-10 100
10 0 13 0 10 [1] 13 81 51 0 10 0 0 N: 1-10 100
11 P 0 P 0 0 0 P 0 P 0 N: 1-10 100
12 23 17 16 13[2] 23 18 0 17 12 15 0 N: 1-10 100
13 0 0 0 0 0 0 P 0 0 0 0 N: 1-10 100
14 24 0 16 0 0 0 16 19 0 19 0 N: 1-10 100
15 0 P 0 P P P 0 0 P 0 0 N: 1-10 100
16 0 19 0 20 26 22 24 0 15 0 0 N: 1-10 100
17 P 0 P 0 0 0 0 P 0 P 0 N: 1-10 100
18 21 0 18 25 31 11 0 23 26 34 0 N: 1-10 100
19 0 P 0 0 0 0 P 0 0 0 0 N: 1-10 100
20 32 28 28 0 0 0 30 30 0 37 0 N: 1-10 100
21 0 0 0 0 28 0 0 0 23 0 0 N: 1-10 100
Total
Offspring | 110 | 77 | 87 | e | 121 | 5o | 75 | 101 | 8 | 113 - - .

* Loading rate is defined by the amount of kerosene per unit volume of dilution water.
[ ]=number of immobilized offspring.
N = Observed normal.

P = Neonates present but not counted.
Appearance codes:
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Loading Rate*: 1.2 mg/L

APPENDIX G - BIOLOGICAL DATA (CONT’D)

Survival and Reproduction of Adult daphnids

S Number of Live Offspring Released per Replicate CBZ’;A%S’E Parent Appearance %
0 . . a . : . : . 1 Immobilized (Observation: Replicate) | Survival
1 0 0 0 0 0 0 0 0 0 0 N: 1-10 100
2 0 0 0 0 0 0 0 0 0 0 0 N: 1-10 100
3 0 0 0 0 - 0' 0 0 0 0 1 N: 1-4, 7-10; L: 6% D: 5 90
4? 0 0 0 0 - - 0 0 0 0 2 N: 1-4,7-10; D: 6 80
5 0 - - - - - - 0 - 0 7 A:1,8,10 D:2-4,7,9 30
6 - - - - - - - 0 - - 9 S:8;D: 1,10 10
7 - - - - - - - 0 - - 9 S: 8 10
8 - - - - - - - 0 - - 9 S: 8 10
9 - - - - - - - 0 - - 9 S: 8 10
10 - - - - - - - 0 - - 9 S: 8 10
11 - - - - - - - 0 - - 9 A: 8 10
12 - - - - - - - 3 - - 9 N: 8 10
13 - - - - - - - 0 - - 9 N: 8 10
14 - - - - - - - 13 - - 9 N: 8 10
15 - - - - - - - 0 - - 9 N: 8 10
16 - - - - - - - 0 - - 9 N: 8 10
17 - - - - - - - P - - 9 N: 8 10
18 - - - - - - - 26 - - 9 N: 8 10
19 - - - - - - - 0 - - 9 N: 8 10
20 - - - - - - - 26 - - 9 N: 8 10
21 - - - - - - - 0 - - 9 N: 8 10
Total
Offspring - - - - - - - 68 - - - - -

* Loading rate is defined by the amount of kerosene per unit volume of dilution water.
P =Neonates present but not counted. [ ]=number of immobilized offspring.

Appearance codes: N = Observed normal.

'Daphnid considered very lethargic. Daphnids were off-color and lethargic and appeared to be different sizes.

S = small.

L = Lethargic.

D = Immobilized A=Abnormal
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Loading Rate*: 3.0 mg/L

APPENDIX G - BIOLOGICAL DATA (CONT’D)

Survival and Reproduction of Adult daphnids

s B Number of Live Offspring Released per Replicate CBZ’;A%'(;"? Parent Appearance %
0 2 3 p . 6 . 8 9 10 Immobilized (Observation: Replicate) | Survival
1 0 0 0 0 0 0 0 0 0 0 N: 1-10 100
2 0 - 0 0 - 0 0 0 0 0 2 L:1,3-4,6-10;D: 2,5 80
3 - - 0 - ~ 0 ~ - - ~ 8 C,L:3,6,D: 1,47-10 20
4 - - - - ~ - - - ~ - 10 D: 3,6 0
Total
Offspring - - - - " - - - " - -- -- --

* Loading rate is defined by the amount of kerosene per unit volume of dilution water.

P = Neonates present but not counted.

Appearance codes: N = Observed normal.

C = Oft-color.

L =Lethargic D = Immobilized.
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APPENDIX G — BIOLOGICAL DATA (CONT’D)

Individual Adult Daphnid Lengths' at Test Termination (mm)

Loading Rate* (mg/L)
Adult
Control (0) 0.08 0.19 0.48 1.2 3.0
1 5.0 -2 5.0 4.8 -2
2 4.8 4.9 5.0 4.8 —
3 5.0 5.0 4.9 4.7 -2
4 4.7 5.0 5.0 4.5 —
2 No Surviving
5 5.0 5.0 5.0 49 o
6 49 5.1 49 49 -
7 4.7 4.7 4.8 49 2
8 -2 48 49 49 43
9 5.0 5.1 5.0 4.6 -2
10 5.0 - 5.0 5.0 -
Mean 4.9 5.0 5.0 48 43 -

*Loading rate is defined by the amount of kerosene per unit volume of dilution water.
"Body length excluding anal spine.
? Daphnid died before test termination.
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APPENDIX H - TEST SUBSTANCE CHARACTERIZATION

Kerosene (CAS Mo, 64742-81-0) was initially characterized on Junc 2, 2009, Analyses
included Ultraviolet-Visible (UV-VIS) spectroscopy, Fourier Transform Infrared (FT-IR}
spectroscopy, density, physical state, miscibility and Gas Chromatography-Mass Spectrometry
(GC/MS) analysis. Stability of the neat test substance was confirmed by repeating these
analyses on February 15, 2010 after the completion of this study.

UWV-Vis spectra are presented in Figures 1-1 and H-2 representing, the initial and final
spectrum at concentrations of 92.0 and 98.8 ppm with hexane, respectively, UV-VIS spectra
were acquired on a Hewleti-Packard 8453 diode array UV-VIS spectrophotometer using a |
em quartz cell, a scan time of 0.5 seconds, and resolution of 2 nm.

FT-IR spectra of the neat test substance are presented in Figures H-3 and H-4 representing the
initial and final spectra. FT-IR spectra were acquired on a Thermo Nicolet Avatar 360 FT-IR
spectrometer with a KBr plate. The spectra were obtained with the following settings:
resolution of 4 cm-1, gain of 1, and scan number of 32,

The test substance was also characterized by GC/MS using a Varian Saturn 2000 GC/MS
system with a Varian 3800 GC. For comparison, the test substance was analyzed under the
same instrument conditions against an ASTM D3710 Qualitative Calibration mixture
containing a serics of known hydrocarbons. Figures H-5 and H-6 represent the initial and fina)
GC/MS total ion chromatograms, respectively. The test substance eluted as a complex
mixture with numerous chromatographic components detected between the approximate
retention times of 20 and 61 minutes. This corresponds to bracketing by the standard
hydrocarbons n-propyl benzene (18.6 minutes) and just afler the elution of n-pentadecane
{35.6 minutes).

The test substance's density was measured at 20°C using an Anton Paar DMA 4500 Density/
Specific gravity/Concentration meter. The initial density was measured as 0.8165 g/mL and
the final density was 0.8165 g/mL. The test substance was observed to be a liquid under
ambient laboratory conditions and immiscible in water and methanol but miscible in hexane.

Comparison of the initial and final analyses appeared to be substantially similar indicating the
necat test substance was stable over the duration of study period.

30 M, 2012

Date

Principal Investigator for
Characterization (located at the testing facility)
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APPENDIX H - TEST SUBSTANCE CHARACTERIZATION (CONT'D)
UV-VIS SPECTRA

Figure H-1 Initial

Spectrum/Peak Report _ Date 06/03/09
Initial characterization MRD-0%-501 92 ppm solution with hexane

Method file : CHAR.M ( modified ) Last update: Date 06/03/0% Time 17:16:35
Infermation : Default Method
Data File : . WHPCHEMY, 14 DATAN09-5011.5D Created : 6/3/0% 17:17:16
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APPENDIX H - TEST SUBSTANCE CHARACTERIZATION (CONT'D)

Initial Characterization MRD-08-501
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Figure H-3 Initial
Collection time: Thu Jun 04 02:58:47 2009

i

3500

Final Charac. .zation MRD-08-501

80 e

75

70 \ |

s l

50 - ‘
45 i

40

% Transmittance

35

30-

25

20 ‘i

[ ")

2500 2000

ymbers (cm-1) -

1500 1000

Figuré H-4 Final

Collection time: Mon Feb 15 08:18:12 2010

iy

r\/"\%\ﬂ,\d\n

i W :
TN |
|J

|

3500

2500 2000
_ Wavenumbers (cm-1)

1000

Page 51 of 95



Daphnia magna, Reproduction Test
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APPENDIX H - TEST SUBSTANCE CHARACTERIZATION (CONT'D)
TOTAL ION CHROMATOGRAM

Figure H-5 Initial
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APPENDIX I - SPONSOR SUPPLIED TEST SUBSTANCE INFORMATION

Report of Analysis

INTERIM

Sampls I0: 200%-DRPR-000ES1-045
Dwawn By: Clent
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Daphnia magna, Reproduction Test
Study No. 0950146; MRD-09-501

APPENDIX I - SPONSOR SUPPLIED TEST SUBSTANCE INFORMATION (CONT’D)

Report of Analysis INTERIM

Sampds I0; 200%-DRP-000ES 1045 it Taken: 15-Jaruary-2003

Dwawn By: Client Date Swbmitied: 16-Jaruary-2003

Zample Declgnabed Ac: Crade il Duabe Tocted: 2&-Jamuary-2009
Repeocenting: SR8 Ex27 (As Recehed)
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Daphnia magna, Reproduction Test
Study No. 0950146; MRD-09-501

APPENDIX I - SPONSOR SUPPLIED TEST SUBSTANCE INFORMATION (CONT’D)
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Daphnia magna, Reproduction Test
Study No. 0950146; MRD-09-501

APPENDIX J - STATISTICAL OUTPUT

0950146 (3) adult immobilization
File: 0950146IM.dat Transform: NO TRANSFORMATION

Chi-square test for normality: actual and expected frequencies

INTERVAL <-1.5 -1.5 to <-0.5 -0.5 to 0.5 >0.5 to 1.5 >1.5
EXPECTED 4.020 14.520 22.920 14.520 4.020
OBSERVED 3 0 56 0 1
Calculated Chi-Square goodness of fit test statistic = 79.3113

Table Chi-Square value (alpha = 0.01) = 13.277

Data FAIL normality test. Try another transformation.

Warning - The first three homogeneity tests are sensitive to non-normal
data and should not be performed.

0950146 (3) adult immobilization
File: 0950146IM.dat Transform: NO TRANSFORMATION

Shapiro - Wilk's test for normality

xAkxkxkx* Shapiro — Wilk's Test is aborted **x*x*xx*

This test can not be performed because total number of replicates
is greater than 50.
Total number of replicates = 60

0950146 (3) adult immobilization
File: 0950146IM.dat Transform: NO TRANSFORMATION

Hartley's test for homogeneity of variance
Bartlett's test for homogeneity of variance

These two tests can not be performed because at least one group has
zero variance.

Data FAIL to meet homogeneity of variance assumption.
Additional transformations are useless.

TITLE: 0950146 (3) adult immobilization
FILE: 0950146IM.dat
TRANSFORM: NO TRANSFORMATION NUMBER OF GROUPS: 6
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APPENDIX J - STATISTICAL OUTPUT (CONT'D)

0950146 (3) adult immobilization
File: 0950146IM.dat Transform: NO TRANSFORMATION

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 1 of 2

GRP IDENTIFICATION N MIN MAX MEAN
1 Control 10 0.000 1.000 0.900
2 0.08mg/L 10 0.000 1.000 0.800
3 0.19mg/L 10 1.000 1.000 1.000
4 0.48mg/L 10 1.000 1.000 1.000
5 1.2mg/L 10 0.000 1.000 0.100
6 3.0mg/L 10 0.000 0.000 0.000

0950146 (3) adult immobilization

File: 0950146IM.dat Transform: NO TRANSFORMATION

SUMMARY STATISTICS ON TRANSFORMED DATA TABLE 2 of 2

GRP IDENTIFICATION VARIANCE SD SEM C.V. %
1 Control 0.100 0.316 0.100 35.14
2 0.08mg/L 0.178 0.422 0.133 52.70
3 0.19mg/L 0.000 0.000 0.000 0.00
4 0.48mg/L 0.000 0.000 0.000 0.00
5 1.2mg/L 0.100 0.316 0.100 316.23
6 3.0mg/L 0.000 0.000 0.000 N/A

0950146 (3) adult immobilization

File: 0950146IM.dat Transform: NO TRANSFORMATION
STEEL'S MANY-ONE RANK TEST - Ho:Control<Treatment
TRANSFORMED RANK CRIT.
GROUP IDENTIFICATION MEAN SUM VALUE df SIG
1 Control 0.900
2 0.08mg/L 0.800 100.00 75.00 10.00
3 0.19mg/L 1.000 110.00 75.00 10.00
4 0.48mg/L 1.000 110.00 75.00 10.00
5 1.2mg/L 0.100 65.00 75.00 10.00 *
6 3.0mg/L 0.000 60.00 75.00 10.00 *
Critical values use k = 5, are 1 tailed, and alpha = 0.05
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APPENDIX J - STATISTICAL OUTPUT (CONT'D)

0950146 (3) 21 day EL50 (mg/L)

08:57 Tuesday,
Obs DOSE N MORT
1 0.00 10 1
2 0.08 10 2
3 0.19 10 0
4 0.48 10 0
5 1.20 10 9
6 3.00 10 10
0950146 (3) 21 day EL50 (mg/L)
08:57 Tuesday,
Probit Procedure
Iteration History for Parameter Estimates
Iter Ridge Loglikelihood Intercept DOSE
0 0 -41.588831 0 0
1 0 -21.191365 -1.045776768 0.8624965636
2 0 -18.305206 -1.396131615 1.365859196
3 0 -17.157508 -1.629616477 1.9031887458
4 0 -17.049958 -1.719893628 2.1274358919
5 0 -17.04974 -1.723601084 2.1379227437
6 0 -17.04974 -1.723607922 2.1379454687
7 0 -17.04974 -1.723607922 2.1379454687
Model Information
Data Set WORK . TOX
Events Variable MORT
Trials Variable N
Number of Observations 6
Number of Events 22
Number of Trials 60
Name of Distribution Normal
Log Likelihood -17.04973967
Number of Observations Read 6
Number of Observations Used 6
Number of Events 22
Number of Trials 60
Parameter Information
Parameter Effect
Intercept Intercept
DOSE DOSE
0950146 (3) 21 day EL50 (mg/L)
08:57 Tuesday,

Probit Procedure

Last Evaluation of the Negative of the Gradient

Intercept DOSE

-4.21426E-10 -6.20534E-10

Last Evaluation of the Negative of the Hessian

Intercept DOSE

Intercept 17.728401126 8.4444500834

DOSE

8.4444500834 7.7102600643
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Daphnia magna, Reproduction Test
Study No. 0950146; MRD-09-501

APPENDIX J - STATISTICAL OUTPUT (CONT'D)

Algorithm converged.

Goodness-of-Fit Tests

Statistic Value DF Pr > ChiSqg
Pearson Chi-Square 9.1317 4 0.0579
L.R. Chi-Square 11.0881 4 0.0256

Response-Covariate Profile

Response Levels 2
Number of Covariate Values 6

All variances and covariances have been multiplied by the heterogeneity factor H= 2.2829.

Please check to be sure that the large chi-square (p < 0.0579) is not caused by
systematic departure from the model. A t value of 2.78 will be used in computing
fiducial limits.

0950146 (3) 21 day EL50 (mg/L)

Probit Procedure

Type III Analysis of Effects

Wald
Effect DF Chi-Square Pr > ChiSqg
DOSE 1 7.3840 0.0066

Analysis of Parameter Estimates

Standard 95% Confidence Chi-
Parameter DF Estimate Error Limits Square Pr > ChiSqg
Intercept 1 -1.7236 0.5189 -2.7406 -0.7067 11.04 0.0009
DOSE 1 2.1379 0.7868 0.5959 3.6800 7.38 0.0066

Estimated Covariance Matrix

Intercept DOSE
Intercept 0.269218 -0.294853
DOSE -0.294853 0.619019

Probit Model in Terms of Tolerance Distribution
MU SIGMA
0.80619826 0.46773878

Estimated Covariance Matrix
for Tolerance Parameters

MU SIGMA
MU 0.042910 0.020896
SIGMA 0.020896 0.029629

0950146 (3) 21 day EL50 (mg/L)
08:57 Tuesday, March 16,
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Iter
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APPENDIX J - STATISTICAL OUTPUT (CONT'D)

Probit Procedure

Probability

OO O OO ODODOODOODODODOODODODODODOODODODODODODODODODODOOOOO

.01
.02
.03
.04
.05
.06
.07
.08
.09
.10
.15
.20
.25
.30
.35
.40
.45
.50
.55
.60
.65
.70
.75
.80
.85
.90
.91
.92
.93
.94
.95
.96
.97
.98
.99

Probit Analysis on DOSE

095014

Obs

oYU WN

0950146 (

0

0.
0.
0.
0.

0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0.
1
1
1
1
1
1
1
1
1
1
1
1
1
1
6

DOSE

.28192
15442
07352
01267
03684
.07897
.11591
.14899
.17908
.20677
.32142
.41254
.49071
.56092
. 62597
.68770
74742
.80620
.86497
.92470
98643
.05148
.12168
.19986
.29098
.40563
.43332
.46340
.49648
.53343
.57556
.62506
.68592
.76682
.89432
(3) 21

DOSE

.000
.016
.039
.092
.230
.540
) 21

WO OOOOO

95% Fiducial Limits

day EC50 (mg/L)

N MORT
10 1
10 2
10 0
10 0
10 9
10 10

day EC50 (mg/L)

Probit Procedure

08:57

Tuesday,

March 16,

6
2010

7
08:57 Tuesday, March 16, 2010

Iteration History for Parameter Estimates

Ridge

OO OOOOOO

Loglikelihood

-41.588831

-20.87998
-18.
-17.
-17.
-17.
-17.
-17.

078356
156617
082175
082043
082043
082043

Intercept

0
-1.073240483
-1.438376568
-1.654301047
-1.729111687

-1.73198675
-1.731991136
-1.731991136
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Daphnia magna, Reproduction Test
Study No. 0950146; MRD-09-501

APPENDIX J - STATISTICAL OUTPUT (CONT'D)

Model Information

Data Set WORK . TOX
Events Variable MORT
Trials Variable N
Number of Observations 6
Number of Events 22
Number of Trials 60
Name of Distribution Normal
Log Likelihood -17.0820425
Number of Observations Read 6
Number of Observations Used 6
Number of Events 22
Number of Trials 60

Parameter Information

Parameter Effect

Intercept Intercept

DOSE DOSE

0950146 (3) 21 day EC50 (mg/L) 8
08:57 Tuesday, March 16,

Probit Procedure

Last Evaluation of the Negative of the Gradient

Intercept

-1.71298E-10

DOSE

-4.91144E-11

Last Evaluation of the Negative of the Hessian

Intercept
Intercept 17.761571225
DOSE 1.6308141414

Algorithm converged.

DOSE

1.6308141414
0.2844855759

Goodness-of-Fit Tests

Statistic Value DF Pr > ChiSqg
Pearson Chi-Square 9.1931 4 0.0565
L.R. Chi-Square 11.1527 4 0.0249

Response-Covariate Profile

Response Levels

Number of Covariate Values

2
6

2010

All variances and covariances have been multiplied by the heterogeneity factor H= 2.2983.

Please check to be sure that the large chi-square
systematic departure from the model. A t value of
fiducial limits.

(p < 0.0565) is not caused by
2.78 will be used in computing
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APPENDIX J - STATISTICAL OUTPUT (CONT'D)

0950146 (3) 21 day EC50 (mg/L)

08:57 Tuesday,

Probit Procedure

Type III Analysis of Effects

Wald
Effect DF Chi-Square Pr > ChiSqg
DOSE 1 7.3294 0.0068

Analysis of Parameter Estimates

Standard 95% Confidence

Chi-

March 16,

Parameter DF Estimate Error Limits Square Pr > ChiSqg
Intercept 1 -1.7320 0.5227 -2.7564 -0.7076 10.98 0.0009
DOSE 1 11.1807 4.1299 3.0863 19.2751 7.33 0.0068
Estimated Covariance Matrix
Intercept DOSE
Intercept 0.273183 -1.566020
DOSE -1.566020 17.055886

Probit Model in Terms of Tolerance Distribution

MU SIGMA

0.1549085 0.08943954

Estimated Covariance Matrix
for Tolerance Parameters

MU SIGMA
MU 0.001578 0.000770
SIGMA 0.000770 0.001091

0950146 (3) 21 day EC50 (mg/L)
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APPENDIX J - STATISTICAL OUTPUT (CONT'D)

Probit Procedure

Probit Analysis on DOSE

Probability DOSE 95% Fiducial Limits
0.01 -0.05316
0.02 -0.02878
0.03 -0.01331
0.04 -0.00167
0.05 0.00779
0.06 0.01585
0.07 0.02291
0.08 0.02924
0.09 0.03499
0.10 0.04029
0.15 0.06221
0.20 0.07963
0.25 0.09458
0.30 0.10801
0.35 0.12045
0.40 0.13225
0.45 0.14367
0.50 0.15491
0.55 0.16615
0.60 0.17757
0.65 0.18937
0.70 0.20181
0.75 0.21523
0.80 0.23018
0.85 0.24761
0.90 0.26953
0.91 0.27483
0.92 0.28058
0.93 0.28690
0.94 0.29397
0.95 0.30202
0.96 0.31149
0.97 0.32313
0.98 0.33859
0.99 0.36298
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APPENDIX J - STATISTICAL OUTPUT (CONT'D)

#,w ey '|ll|-r-|r,‘_||; 'n:ﬂ'
09501456(3)] drowth data -
File: H:'\TOXSTAT.09501460.0RT Trapalform: NG TRANSFORMATION

Shapiro - Wilk's test for normalicy

L= 54, 500
W= 0. 20s

Critical W [F = 0.05) im = 37] = 0.%36
Critical W [F = ©.01) {n = 37) = 0,914

Data FAIL normality teept. Try ancther crangformabion.

Warning - The first thres homogeneity teste are sensitive to non-nocmal
data and ahkould nob be perTormead,

0950146 {3} drowth data
File:; H:-'TOXSTAT.O350145G, DAT Trangfarm: HI TRANSFORHATIOH

Bartlett"s t=st for homogeneity of variance
Calsulaced Bl atatiable = 5.16

Bartlett's test uning average degregs of Treedom
Calsulated Bl statiskic = 4.78
Baped on average replicake size of B.25

Takxle Chi-agquare value = 11.%4 lalpha = 0.01, df = i}
Table Chi-sgquare value = 7.81 (alpha = 0.05, 4f il

Data FR3IS Bl hnmﬂgtntlty test at 0.01 lawvel. ConCinue analyals.
Data PASS B2 homogeneity test at 0.01 level. Continu= analysis.
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APPENDIX J - STATISTICAL OUTPUT (CONT'D)

0350146 (3} drowth daka

File: H:“\TOXNBTATYOFS5014603. DAT

Tranaform: B TRANEFORMATION

EUMMARY STATISTICS O TRANSFORMED DATA TABLE 1 of Z

GrRF IDENTIFICATION H HIH PR MERN
1 Contral ] 47.000 50,000 £9.000
z 0.08 mafl -] 47.0090 21, 000 45.500
3 0.1% mg/L 10 a8 . 000 50,000 49.5040
4 1.4E mgiL 10 45. 00 50.000 a8.000

01950145 (3] drowth data

File: H:\TOXSTAT, 09501466 .DAT Transform: HO TREANS FORMATION
SUMMARY STATISTICE ON TRAMEFDEMED DATA TABLE 2 af 2
QRF IDENTIFICATION VERIANCE gD EEM C.¥. &
1 Copntrel 1.750 1.323 D.441 z.70
Fi a,08 l'lg."L Z.000 1.414 0.530 .88
3 0.1% mgiL Q.500 0.T0T Q.224 1.43
4 a.40 mg L 2.444 1.563 0,454 31.26

Q95014613 drowth data

File:

H: Y\ TOXETAT, 05501465, DAT

Traneform: BI TRANSPORMATION

ANOVE TAELE

SOURCE

oF 88 ME F

Betwaan

Within (Error]

1 14,472 4. 624 2.931

i1 54,500 1. 652

Total

Critical F value =
F = Critical F

Sincae

16 LI

2.92  (0.05,3,30)
REJECT He: ALl egual

0RE014603] drowch data

File: H:\TOXSTAT.03501463.0AT

BONFERRONI t-TEET al

Transform: HZ TRAHNIFORMATICN

TAELE 1 OF 2 Ho:Control =Treatment

TRANSFORMED MEAN CALCULATED IN ~ N
GROUP IDENTIFICATION MERK CRIGLHAL UNLTS T OSTRT ,{1’::-

1 Control 4%.000 43,000

2 008 masL 49.500 49,500 -0.E80

k1 0.13 mg/L 49,500 45,500 -0,

a .48 medL 48,900 48.000 1.644

Mol B = D-y¥ aslt
e £= 9091 mall
Log ez lL2mait
LJ?EE- = ﬁ,'lﬁ 4

-
o
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APPENDIX J - STATISTICAL OUTPUT (CONT'D)

panferrani t table value = 2,22 i1 Tailed value, P=9,05, &f=33,3)

Q50146 (3 drowth data

File: Hi\TOXSTAT,O®50146G. 04T Traneform: K TRAMSFORMATION
BONFERRONI t-TEST - TRBLE 2 OF 2 Ho:Conbrol«<Treatment
WM OF Mindmum Sig Diff % of DIFFERENCE
SROUP IDENTIFICATION REPE {IN ORIG. UNITS] COWNTROL FROM CONTROL
1 Control =
z G008 mg/fL -] 1.187 1.8 -0.500
3 0.1% mgfL 10 1.311 .7 -0, 500
4 .40 mgfL 14 1.311 2.7 1.000
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APPENDIX J - STATISTICAL OUTPUT (CONT'D)

1950146 03] reproduction data
Filg: H:YTOXSTAT,OR5014&3 . DAT Tranafarm: N TRANSFORMATION

Shapiro - Wilk's test for normality

D o= 1%45%0.431
W o= . 2E0Q

critisal W (P = 0.058) In & 37} = 0.93&
Critical W (P = 0.01] In = 37} = 0.914

Data PASS normality cest at B=0,01 level. Continue analysie,

D5E0L146(3) reproduction data
File: H:\TOXSTAT,09501463 .DAT Transaform: WD TRANSFORMATION

Bartletk's Test Tor homogeneity of wariance
Calculated Bl cktatistic = &.09

Bartlett"s test using average degrees of [readom
Calculated B2 statiscic = 6,37
Baged on average replicate size of B.25

Table Chi-sguare wvalue = 11.34 (alpha = 9,01, 4df = 3l
Table Chi-sgquare value = 7.8 (alpha = 0.05, df = 3}

Data PASS Bl homogensity ceat atc 0,01 level. Continue analysis.
Dakta PASS BI homogenslty test at 0.01 lewel. Contimae analysia.
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APPENDIX J - STATISTICAL OUTPUT (CONT'D)

095014613 reproduction dacs
File: H:\TOXETAT\O5%01463 . DAT Transform: HO TRANSFORMATION

SOMMARY STATISTICS OM TRAHSFORMED DATR TABLE 1 of 2

GEP  IDERTIFICRTION H HIN MR MERK
1 Cantroel ! 87.000 131.0040 108.778
2 Q.08 mg/L | G4 . 000 13E.000 106,375
3 0.1% M3l 14 51,000 131.900 104 . 500
4 fi.48 mg/L 10 55, 0E0 121.000 BS._Tad

1950146(3) reproduction data
File: Hi\TOXSTATYOOS50L4E3 . DAT Tranefarm: B0 TRANSFPORMATION

StMARY STATTISTICS ON TRANSFPORMED DATA TAELE 2 of 2

GEF IDENTIFICATICH YVARIAMNCE =18 SEM [T
1 Conteal 116.194 10,772 1.593% @.91
P $.08 mg/L 750,268 27,191 9. 684 25.75
3 m.13 mg,n'].. H04.767 24 .5%32 T.777 Z2 .44
L] G.40 malL aid_ 458 20,747 G.501 23.13

E5014643] reproduction data
Fila: H:\TOXSTAT\IS501453 DAT Trangform: WD TRANEFORMATION

RHOWVA TRBLE

SOURCE nF 55 M5 F
Between 3 2163461 721.154  1.s3s
Within (Errorl 33 15458, 431 4E2.642

rotal  3s  a%esr.esz

Critical F value = 2.82 {0.05,3,30)
Since F = Critical ¥ PRIL TO REJECT Ho: ALl egual
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APPENDIX J - STATISTICAL OUTPUT (CONT'D)

1950146 03] reproduction data
File: H:“\TOXSTAT 09501483, DAT Transform: MO TRANSFORMATION

BONFERRONT ©-TEST - TABLE 1 OF 2 Ho:Control «Treatment

TRANSFORMED HMEAH CALCULATED 1N

FROUP IDENTIFLCATION MEAK DRIGIHAL UMLTS T STAT SIG
1 Control 108 .7T8E 108,778
I 0.08 maSL 106,375 106,375 0,228
a 0,198 mg_."L 104 . 200 104, S0 d. 363 R
&4 0,48 mgSL B%, 700 g3.700 L, %1& .E— H?P'E
Bonfarrani t table valus = 2,22 [1 Tafiled Value, P=0.05, df=33,6 3}

e
ghie i

0950146 (3) reproduction dakta 'E ﬁ"’"
File: H:\TOXSTAT,OSS01463 . DAT Tranaform: N} TRANSFORMATION b j
g
BOMFERRONI t-TEST -  TRABLE 2 OF 2 Ho:Control-Treatmernt
W1 OF Minimum Sig Diff % af DIFFERENCE e PJQE
GROUR IDENTIFLCATION RERS {IN CRIG. UNITS] CONTROL FROM CONTROL - ﬂ"t?,adIL
1 Control @ Biaat Ho
2 0.08 mg/L ] 23.387 1.5 1.403
3 0.1% mg/L 10 22.114 a6, 1878 petie gyl
] o.48 FL 1a 12.114 0.5 19.078 .
______________________ ‘.T?..__....._______________________________,____________Lﬂ'ﬂl'-aﬁf#i'n

for Lo ginlt
.'..:.!‘.15 it
[, 000 h.!-Jl'"

@/ﬂ

ELM}{I
fﬂqa LOELE (i obiend AL S
rraw",'m;, r:k\ TR B fL wL.-lL

cowntos fo U Log ot
obger vl *'ﬂ‘ﬁl’ foag e fq-l.lh\ -{iﬂz‘j .-.,ﬁ{

Losd or rperpdoction w!.ir oA f'fl"‘-'{_l

sarvived an) ':"“J ocheied LF ﬂu:}'ﬂ‘h]

AL MNTE 'il‘{l Lol ANTE T
2 f~ 2 gy 10
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APPENDIX K-PROTOCOL and PROTOCOL REVISIONS

=PROTOCOL -
Contract Mumber: EMBAT G09-104112
Test Substance: Kerosene
Stwdy Tifhe: Lxardwia meagha Reproduction Test on
Kerosene
EMBX] Study Mumber: (B50]44

EMBST Test Substance Code: MR- 500
DMute; June |5, 200
Hinom MNumiber: LE 3377543

Froposed Key Dates for Completion:

Experimental St ..o 1 004

Experimeal Tesminstion.............. 31-Aug-08

Diraft Repor Complesion .., TECer-09

Final Feport Completion ..., verves | =P ore-010

Approved Hy:

2475
Drang

Squdy Dhrector

Exxonkiobil Biomedical Sciences, Inc.

1545 Rioukz 22 East, PO, Box 271

Annandale, Mew fersey DRED]-007]
;:d_t-hhuJ_-iL&'-{?
Diate

Sponsor Representalive

SAFETY FIRST
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APPENDIX K -PROTOCOL and PROTOCOL REVISIONS (CONT’D)

Dhapdindy magm Beprodmction Test oa Kerosene: PAGE I
S 146; MFD S0

INTRODUCTION
Oibjectve

Thiz smdy will be conducted for the Sponsor to assess the effecs of the water
accommaiated factons (WAFs) of Keresens (MED-00-3017, on the reproductive oufput
of Diapfmiz megna in a 1] day semd-static (Tenewal) test.

Sponsor
Amencan Peiroleum Instnte
1220 L Smeet, WW
Washmgston, DC 200054070
Testing Facility
ExmonMobil Biomedical Soiences, Inc.
Laboratory Orperations
1545 Fuoare 12 East, B0 Box 971
Annandale, Mew Jersey 028010971

Comphance
This test will be conducted in general apreement with OECD puidelines' and will e
conducted in compliance with OECD” and USEPA® GLP standards except as outlined on
pazes 5 and 4.

Justification for Selecon of Test Sysfem

Daphmiz magng has been nsad in safery evaluation and i a common test species for

Justification of Dosing Eoute

Potential environmental exposure is by the test subsfance in water,
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APPENDIX K — PROTOCOL and PROTOCOL REVISIONS (CONT’D)

Dvapiinia magvar Reprodection Test om Kerosene- PAGE 3
146 MED00.501
MATERTALS and METHODS
Test Substance Identification
EMBS] Code Sponsor's Idenofication
MED-02-501 Ferosens G4742-E1-0

CAS Defimition: §4742-8140, Eemssne (petroleum), hydrodesolforized; A comples
combmaton of ydmcarbons obfined Som a petn:-lmm stock by earing with hydrogen to

converi orgamic sulfir fo bydrogen sulfide which &5 then emoved T comsists of

bydrocarbons beving carbon mumbers predominantly v the mnge of C9 thwough C14§ and
boding in the range of approximately 1507 C fo 290° C (302° F o 3547 F).

Storage Conditions: The neat test substance will be stored at room femperaiure.
Characterization of Test Substance

Pre-fest and post-test chamacienzation and sabidiy analysis will inchade the following
detemminations: FT-IE and UW-Vis spectma, density, physical-staie, miscibility m water,
methanol and'or hexane and GC-M5 "fingerprine” of the neat fest substance. The GO-MS
fingerprint is moo against an ASTM bydmcarton sfandard mixhoe. The ASTM DIBE7
standard will be applied for higher boiling mixtores with compounds elfing between
approximately p-octane (0-C8) and pomacemtane (p-C30). For more wolatile iest
mixhmes, an ASTM D3710 sfapdard & wsed fr compounds elobng betwesn
approzimately o-heptans (p-C0) and o-penadecane (p-C13). Due to the complex natre
of the test substance, mo atempt will be mads fo identfy specific hydrocarbon
components. Instead, an area percent report will be genstated for both the pre- and post-
test apalysis to demonsmate stability of the test subsance over the testing perod.
Dipoumentation of chamctenzation and stability asseszment will be mainmined art the westing
factlicy and the results appended to the final repor.
The methods of syothesis, fabncation. and'or dervation of the fest substnce will be

mamizined by the sponsor. The test substance, as received, will be considered the “pure”
substance.
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APPENDIX K — PROTOCOL and PROTOCOL REVISIONS (CONT’D)

Dhapiinia meggenr Reprodwcion Tezt om Kerowene: PAGE 4
146, MED-08-500

MATERIALS and METHODS (CONTI)
Analysis of Mixtares

Samples will be taken from each “pew™ weamment WAF and control solution oo Day O and at
three imtervals (approcimatsly weekly) doring the stody, based upon the renewal schaduled
devised during the Equilibroom study.  Af least two replicates from each meament will be
amalyzed For the “old”, 12, used sobsitons thres mdividoal replicates will e selected and
sampled prier fo performing the renewal for at least fowr ntervals (approximatzly weekly)
during the shady. Each sample will be individually analyzed (ie., ot pooled ) Om the first
sampling day, replicaies 1, 2, and 3 will be sampled; on the second, replicates 4, 5 and §, apd
spon  Specific samplnz Gmes as well as the replicates sappled will be documenied in the
fmal report. Additional samples may be faken during the course of the stady; amy taken will
be dooumented and reporied. The samples will be faken with mo headspacs.  Gas
chromatography with flame ionization detection (GC-FID) or mass specmoscopy (GC-
M5y will be used as the analytical techmigue coupled with static headspace (HS) or solid
phase miceewimaciion (SFME) sample moduction. The analyfical apalysis will
cuantitabe the dissolved (water soloble) faction of the test substance that is pressnt in the
WAFs The analysis will be standardized against the neat test substance to epsure that
the full mnge is caprured and gquantitated. A defiled description of the anahmical
methods nsed will be documenied in the raw data and inchided in the fmal report:

Sample Retention

A non-sudy specific mimton sample of the neaf test substance will be faken and retained.
Mo retenton samples of the migrares (WAFS) will be taken,

VehicleDilntion Water
Reconstingted water® (the wehicle/dilution water) will be prepared from UV-sterilized,
deiomized well water and reagent grade chemicals (WaHOO., CaS0y, M50, and FCT),
it will be asrated prior fo use. The hardness will be =140 mz/L (as Cali0y).

Test System
Daphnic magma Soans

Supplier
Culored in the Emnvironmental Toxicology Laboratory, Amnandals Wew Jerssy, The
onzinal daphoid culhors was received fGom Aquatic Bioesystems, Fort Collms, Colorada.
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APPENDIX K — PROTOCOL and PROTOCOL REVISIONS (CONT’D)

Dhapiimar s Beprodection Tent om Kerosene: PAGE 5
0146, MFEDRCSI0

MATERTALE gnd METHODS (CONTIN
Husbandry and Acclimation

Eizht daphmids are kept in 1-liter mlass culture beakers with appromimarsly 800 ml of
reconstinmed water (siady vehicle'difuton water). The coliure chamber iz mainiamed ar 20
= 1°C under a 15 hour Hghi 8 hour dark photopeniod (10 - 20 foot'candlss, 108 - 215 Lux).
Diay 0 coliures are staried daily (af least five days per week) using eizhi <-24 hour old
peomaies from cltore beakers between 12 and 13 days old, exhibiing =20%; adult martabity.
Cultures are mansfamed o fesh reconstined water on regalar iofervals t0 ensure that <24
b 0ld nearates are availabls for snadies and to start new caltures.

Culrares of Danimin magne ae fed Preudaiinchmeriella suboapiate (approximacsty 3.0 -
45% 107 cellsml)). They are also fod 1 0 ml of a 5.0 gL Spiruling suspension per 800 ml.
Iheruhmmf&dw&rfuﬂmrdafurﬁnaadaibwadmutﬁmedﬂmm The algas

&5 supplied by Aquaisc Biosystems, Inc., Fort Collins, C0. The Spiruima is supplied by Sakt
Creek Inc, %alt Lake City, UT.
Nomber and Sex
Number: &1  Sex: femals
Age at Imitiation of Exposare
< 24 hiwars (mot first broed progeoy); age of parenis will be noted m the fnal repet.
Test Sysiem Identification

Diapbmids will nat be indnadually identified  All fest chambers will be labslad fo show study
ke, farget conceniraiion, replicate and andon zation pomber

Selection

Cirpardsmes will be randomby assipned to intermediate chanvbers using a conrputer penemted
modomizaton scheduls and then trapsferred o thelr respecdve test chambsers, The fest
chambers will be modomly positooed within the test area. A prmbout of the randomization
scheduls will be mchaded io the raw data

Tnmemm?mﬂ}'mgmmmmmmmemﬂ}',nmﬁumpmml}lﬂdnﬁ
ald (with Z20e4 adule mortalify) will be selacted Weonatss will be selected from a poal of
nrmmhrmﬁanﬂlﬂneededfnrﬂﬁmd\' The peol of neonates will have S10°%: daily
mortality on the experimental start day. The study director or bis desirnes will determine
arpanismy suitabikity.
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APPENDIX K — PROTOCOL and PROTOCOL REVISIONS (CONT’D)

Duapiinia e Beprodection Tezd oa Kerosene: PAGE &
i L4, MED.501

Feed

MATERTALS and METHODS (CONT'D)

Test argamisms will be fad during renewals to achieve a concentration of a 300 4.5 x 107
cellsml. of Preudakirchmeriella subcapiiréa in the test chambers. They will also be fed
durmg renewals with 0.1 to 02 ml of 5.0 gL Spowima suspension. The feeding ratson used
s comsistent with the recommendatons of the OECT 211 zoidslnes,

Contaminants

There are no known comtaminants in the feed used for the study, in cultunng the
orgamisms or the wehicle/dilution water believed to be at levels high enough to interfare
with this simdy. The alga= and Spiruling are oof apalyzed. They are belisved t0 contain
oo contammants at levels high emough to affect the dapbmids used for studies.  The algae
suspension is prepared fems the wehicls'diution water. The vehicle/dilution water i
prepared from UW-sterilized. detonized well water that is treated and distributed
throughout the testing facility via PVC and stainless steel pipes. There are no known
comtaminants i the water believed to be present af levels that may nterfere with this stady.
Contaminant amalysis of the water &5 performed by Accoutest Laborataries, Inc. and is not
performed in a GLP comphiant marmer. This is ot believed to have an adverse affect on the
stady results, The laboratory is accredited by the National Environmental Labomtory
Acoeditation Conference (NELAC) and has been audited by ExxonMobil Biomedical
Sceences wsimg the Croality Practices and Guadelines (QF & G v. 5.1). The analyses are
performed using standard 175 EPA methods.
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APPENDIX K - PROTOCOL and PROTOCOL REVISIONS (CONT’D)

Dhaplinds mecgmr Beprodmction Tesd on Kerosene: PAGET
s 146, MRS

EXPERIMENTAL PROCEDURE
Equilibrinm Test

An squilibriom study will be performed pror fo testing fo determine the mest appropriate
mxmy duraton and to delineate the analytical method. which will be used for the definitive
pest. Specific analytical procedures, as stated m the amalysis of miwhres secton, will be wsed
o detect and quantitass the soluble components of the substance. Individual WAF: at 0.1
mz'L, 1 mgL and 10 mgL kading rates will be prepared and each WAF will be sanipled
after 24, 4% and 71 bours of mixing. Thess loadinss were chesen based on a previons GLP
dapkmid chremic sudy, nm oo a “mineral spints” sample, which appears o bove shmilar
properiies to kerosens. A sufficient momber of sanples will be aken after 24, 48, and 72
bors | order o test stabiliy for the repewal as well as equilibroom.  The WAFs used m
order to measure stability and equilibrimm will be doommented in the rw da@ and mchided
in the report.  The vartex will be sat at ©10% of the static liquid depth. All mixing vessels
will be closed nsing foil covered stoppers during mixing, and minimal headspace will be
established given the constraints of the mixing vessel The equilibrium phase will pot extend
beyond 72 hours doe to a potential loss of wolatile components of the test substancs in the
mb.hgw:ﬂsmdhdsﬁnﬂcm:tﬂﬂzﬁmdﬂediﬂammmmm
However, if afier 72 bours the concenradons are still msing, the mixing fmes may be
extended. Also, fsumhleh}drm'bnn;mmrﬁmmdatthﬂlﬂlmg.leﬂthemanﬂlbe
restarted with WAFs ot higher level:. Daphnia nsonates may be exposed to the WAF: in
order te set the loading mies for the range fndsr  This phase of the sudy will not be subject
to GLP standards.

Rampge Finding Test

I masna peonates Will be exposed to the WAF: of thies to five bading ratss phas a coniral
undsr st renewal condifions (time between renswals will be determined as part of the
Equbibrmum Test) for lonzg enongh o inchade a reproductve endpoint (Eenerally 8 fo 12
days), the lpading rates chosen will also amm to caphae the 48 hoor ECs with amahytical
measaremients as determmed duning the Eguoiliboum Test. The WAF: will be prepared by
addmg the appropriate amoumt of fest substance o vehicle’dihmion water in glass vessels,
The wessels will be closed using fod coversd rubbermeopreme stoppers and will mix on
mazmetic stirplates with Teflon® coated stithars for the appropriate time & determined by
equilibrium testing (=1 bour). The vortex will be set at =10%: of the static Naquid depth and
minimal headspace will be established given the constraimts of the mixing vessel. The
meaments will be allowed to setde and equilibracs to test temperature for | hour (=15 pins )
after paixing. At least Sve replicates at each loading rate will be exposed.  The test chambers
will be completely fillad with the appropriate sobution such that zero or minimal headspace
exists in the test chambers. The procedutes followed for the moge fnding siady will be
documented in the ew data This phase of the stody will oot be subject io GLP standards.

EXPERIMENTAL PROCEDURE (CONTD)
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APPENDIX K - PROTOCOL and PROTOCOL REVISIONS (CONT’D)

Dhapinia magar Feprodecion Test om Kerveene: PAGE §
146, MRS
Diefmitive Test Desizn
GROUD Lﬂﬁﬁgg II‘_T;FL:'I'E gTﬁnmm oF
1 0 14 _
(Contrel) (1 per replicate)
3 TBD 14
3 TBD 14
4 TBD 14
5 TBD 14
] TBD 14

TEL =Te Be Dotamaned

Freparation and Adminictration of Test Sobstamce

Individual WAFs will be prepared for each loading rate by adding the appropriabe amonmnt
of the test substance i the vehicle'dilufion water m glass aspirator befiles. The vessels will
be sealed with foi coversd stoppers. The selufions will be mized with Teflon® coated
stirbars on mapnetic stirplates. The vartex will be set at 10°% of the static Bouid depth
The sobrsons will mix for the appropdate fme as determiined by equilibrum testing (=1
b)) af room femperatore (12720, At the end of mixing, the sobsivons will be allowed
io seitle for 1 hour (=15 mumates). At the end of the seitlmg peniod the salutions will be
removed from the mixing vessels through the outlet at the bomom of the vessels and placed
it fen replicate chambers. Wew WAF splhurions will be prepared daily for the renewals.

Test chambers will be completely flled with the appropriate solufion such that zero or
munimal headspace exists in the test chambers. Treaiments will be prepared and renewed
basad upon the results of the test solution stability established as part of the Equilibrom

Test. Fenewals will be performed by tansfemng each parent daphnid. via glass pipstie,
to fresh solution. The volume of medium transferred will be minimized If a 48 hour

renswal is chosen, then atf the end of the study, the final renswal will be performed on
Ciary 20 and the daphnids will only be exposed to those solotions for 24 hours.

Test Chamber and Volome of Solution
The test chambers will be clear glass containers sealed with screw fype Lds fo minimize

Contmination, evaparaton and'or volafilizaton and will contain oo headspace. The volume
of sohsfion and test chamber details will be noded in the raw data and reparied.
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APPENDIX K — PROTOCOL and PROTOCOL REVISIONS (CONT’D)

Draphinda megma Feproducton Test oa Kerosene: PAGE®
0146, MEDDeS00

EXPERIWENTAL PROCEDURE (CONTT)
Exposure Duration
11 days
Continnons Aeasorements

Fange of acceptable test water temperafures: 20° = 1°C.
Crimal lighe: 16 hours lizhe 8 houars dark - light meensity weill be documentsd and repontsd.

An envirenmental condition stody will be activated on the laboratory computer system
(Watchdog V5 moenitoring system) at the start of the stody to provids a record of the
CODIEs measursmenis for temperamure and lighting in the test area.

Experimental Evaloation

Obsemvations for immebilizadon will be performed and recorded at approwimatedy 14-hour
meervals after the beginming of the fest.  Addmonal observadons may be perfomsd
Immebilization §s the bk of swimming ability within 15 ssconds after gentle apiation of
the test coptfainer. Any abmormal bebavior or appearance will also be recorded.  The adults
will be mansferred to fresh sobstion bassd upon the results of the solotion stability
established as part of the Ecquilibrium Test. After the appearance of the first brood,
neonate presence will be noted daily during observations, they will be counted at the time
of renewal. The presence of abarted eges of immabilized offspring will also be recorded.
At the end of the test, the total mumber of living offspring produced per parent amimal
alive af the end of the 2t is assessed.

Cibsemvations of test substmee insobsbility (surface slicks, precipitates, and adherence o the
test chamber) will be recordad daiby atthe tmve of organizm observations.

Adult arganisms will be meazured (body length exchuding the anal spine) at femmiration o

order to defermine i srowth effects oocomed Crpamdsmes will be dizcarded at termination.

The moritaring of environmental conditions will be discontimed after completion of the
Discrete AMeasurements

Temperynre, dissalved owvegen hardness and pH will be measured at least twice per week

durmg the fest in each "pew” and "old” treamment and conimol. The pH should be within the

range of 6-9 and showld pot wary by more than 1.5 mmits dunins the test Diszalved oxyzen
levels shald be above 3mel during the test.

EXPERTMENTAL PROCEDURE (CONTD)

Page 78 of 95



Daphnia magna, Reproduction Test
Study No. 0950146; MRD-09-501

APPENDIX K — PROTOCOL and PROTOCOL REVISIONS (CONT’D)

Dapiinia magms Reprodection Test oa Kerosene: PAGE 10
5 1, MR 500

Test Acceptability

The mormality of the conmol parsnt animals (fEmale Dapinda) should ot excead 20%: at the
end of the test. The mean rumber of Ive offspring produced per parent animal in the comtral
group surviving at the end of the tast should be = 6.

iCalcnlations

Effects will be based on nominal leading rates and measured concentrations. The
following study endpoints will be caloulated: Effect LoadingEffec Conceniraton 20
(EL=EC4), the Effect Loadmg Effect Concentration 50 (ELso/EC), the Lowest Obsarved
Efect Loading FateLowest Observed Effect Concenmation (LOELELOEC) and No
Observed Effect Loading RateMo Obsemved Effect Conceniraton (WOELEWOEC) based
on reproductive eotput. These endpoimts will also be caloulated for adult growth of possible.
Examples of the methods used to perform the caloulations: analbysis of varance (ANOVA)
procedures such as Dupnetts® or Wilcomon Fank Sum® with Booferroni Adjustment’
using TOXSTAT software” may be used to determine the LOELR/LOEC and
NOELR/NOEC, the Benchmark Dose (BMD) method” may be used wo determine the
EL.EC; values. If in any of the replicates, the parent animal dies during the test or tams out
t0 be male, then the replicate is exchuded from the analysiz. The anabysis will then be based
on 3 reduced mumber of replicates. Ary statistcal procedurss employved m analyzing the
data will be documented in the final report.
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Drapiinzr sesgesy Reprodeciion Test om Kerosene: PAGE 1N
146, MFDD0 S0

REFORT
After termimation of the stady, a final report wihich inchades [t is net lmdted o) the following
information will be submdgted:
Test Substance:

= physical nature and relevant physiochemecal propeties;
»  chemical identification data.

Test Daphnir
= sOentific mme simin (f applicable) age. suppler, any peteatmment, breedine methad
(mcloding source, kind and amount of foed. feeding frequency, culiore conditions).

Test Conditions:
= fest procedure used (2 2 semi-shafic or fow thooush, volome, leading m moreber of Daphaea

per liter);

photoperiod and light intensify;

test design (B2, mmber of replicates, mamber of parents per replicate];

details of coltore medium used;

vehiclp/dihution water source and chemical charactenztics (pH, femp. dissebved oxyzen,

TOC, hardness, alkalinity, latest contaminant analbysis results);

=+ method of prepamation of the test salotions, Tegquency of renswals;

= detailed information an feeding, meludngs ameunt (in me CDanimicday) and schadule,
type of food and specific name (species).

= loading mtes/'concenfratons wsed and any information available on the stability of the
concenmation of the test subsfance in solotion;

= description of test squipment

Buaznlts:

= results of chemiral analyzis and methods used, if applicable:

= water goality measurements of the test sehattons (pH, temp. dizselved oxygen);

= full record of bving offspring by each parent animal (pven if parent animal dee: duning
the tast);
survival of parent animals and lenzth, time to production of Grst brood;
mdividoal daily observations, incloding daily and oapnilative immebilization, survival
and hehaviar,

= the coeffident of varaten for contral fecumdity (based on total mmher of vins offpring
per parent amimal alive at the end of the test);

+ LOELRTOEC NOELRWOEC, ELeEC,, vahies (reproduction and growth, if possitile)
with confidence limitz, if poszible;
statistical procedores followed and statistical softwars eatput;
graph of the ladings rae 'concentraton reproducion-Tesponse ourve at the end of the fest.

® & & @

REPORT (CONT'D)
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Dapiimiy sz Beprodection Test om Kerosene: PAGE 1T
46, MRD8-500

Study Conduct:

complance shiement;

qualify assumpre satement;

protpcel with amendments appended 1o the repo;

evidence that the quality criteria have been falfill=d:

meidents in the course of the fest which may have mffnenced the resales.
= deviations from experimental desizn

RECORDS

¥ B 8 ®

L]

All appropniate materials, meibods and expermental measmements required o this protoce] will be
recarded and documentsd m the raw data. Any changes additions or evisions of this protoca] post
e approved by the Stody Dimector and the Spomsor Feprssentative  These changes will he
docmmented I writng, inchuding the date the justficaton for the chanpe and the sisnatares of the
Shady Director and Sponsor Fepresentative.

The protocol, fimal report, raw data or congpuier generated Lstines of mw data, suppoming
decmmeniaton. and a nen-stody specific sample of the neat test substance will be maintained in the
Archives of the festns facliy for 10 years, afier which tme the recerds wall be ofered to the

SpeOnseT prior fo dispesal
QUALITY ASSTRANCE

The Cuality Assurance Unit of Exxonhiobil Bicmedical Sciences, Inc. will mudit the prodscod,

conduct stdy based phase inspecdonds). and audit the dait fnal repon (before sponsor review)
ta assure that they are in conformance with company S0Ps, the appropnate paidelines, and Goed

Labomatory Practice regulatons,

GIIMELINE EXCEFPTIONS
Thae to the complex namre of the t2st substance the following exceptons to the sumdeline will apply
far this snudy-

The conceniration of the test subsiance m solotons will not be d=ftemmined prior o use. Cueio
the limited solobilify of the fest substance, It may Dot be possible for analyiical amalysis @
demprsmate that the inidal concentration of the test sobstance will be mainfamsd at 80%:
throw sheat the test.

It iz deemed mwire appropriste to prepare individus] weatment sobifions by adding the test
substance o diluion water and remeving the WAF of each mixrare for testng than o prepare
difudons of a shock soludon.
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0 146; MEDOS01
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Diapiinia magwr Reprodection Tesi oa Kerooene: FAGE 14
o0 146, MR 0 500

DISTRIBUTTON

EMEBSI - Climton:
Ervironmental Sciences, Section Head ...
Ervironmental Toxicology and Fate Coordinator .
Environmental Chemisiry  Principal Imeestizator
for Characterizatson Analysis of Mishmss .. ...

Contract Adminisoator ... ...

AFL:
Sponsor Bepresemailme ...
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PROTOCOL CHANGE RECORD Page | alé

This pecord mest be approved by the Sponsor Representative and the Study Director for all probcol changes maide
smbsequernl b0 inifisl distribution.  Upon completion, a copy of this recond must be disirbuted o all recipienss of the
prodoced amd the creginal submited o the Archivist.

Snady Mumber (530146 Revigion Mamber: | Diaie: 31-Augg-09
Pg. 1 / Proposed Key Dates
Previows Siaiement:

Fimal Report Completion R
Revised Statemeni-

Exporimentsl S8 oo e J8-Scp-09
PE. 4/ Analysis of Mivtures
Previous Statement:

Gt chromatography with flame jonizaion detechon (GC-FID) or mass specimscopy
(GC-MS) will be used as the analvtical techmigue coupled with static headspace (HS) or
#0lid phase microexiraction (SPME) sample introduction.

Revised Statement;

Gas chromatography with flame jonization detection (GC-FID) wall be used az the
analytical technique coupled with static headspace (HS)

Justification:

Equilibrium study determined the use of Gas chromatography with flame ionization detection
{GC-FID) coupled with static headspace (HS) was an adequate analytical technique for the
analysis of water samples in this test

Pg. 7/ Equilibrium Test
Previous Stafement

An equilibrium study will be performed prior to testing to determing the most appropriate
mixing duration and o delineate the analytical method, which will be used for the delinitive
tesl. Specific analviical procedurss, as stated in the analysis of mixtures section, will be
used to detect and quaniitate the soluble componenis of the substance. Individual WAFs m
0.1 mgl, | mgL and 10 mgL loading rates will be prepared and each WAF will be
sampled afier 24, 48 and 72 hours of mixing. These loadings were chosen based on a
previous GLP daphmid chronic study, nn on a “mineral spirits™ sample, which appears to
have similar propenies o kerosene. A sufficient numbser of samples will be taken afler 24,
48, and 72 hours in order 1o test stability for the renewal as well a3 equilibrium.
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PROTOCOL. CHANGE RECORD Page 20f 6
Stady Number 0950146 Revision Number: | Date: S1-Aug-09

The WAFs used in order to measure stability and equilibrium will be documented in the
raw data and included n the report.  The vortex will be set at <10% of the static liquid
depth.  All mixing vessels will be closed using foil covered stoppers during mixing, and
minimal headspace will be estabhished given the constraints of the mixing vessel. The
oquilibrium phase will not extend beyond 72 hours duc 10 a potential loss of volatile
components of the test substance in the mixing vesscls and logistical constraints sssociated
with o semi-static renewal type test  However, 1if after 72 hours the concentrations are still
nising, the mixing time may be extended. Also, if soluble hydrocarbons are not found af the
10 mg/L. level, the test will be restarted with WAFs at higher levels, Daphnia neonates may
be exposed to the WAFs in order to set the loading rates for the range finder. This phase of
the study will not be subject to GLP standards.

Revised Statement:

An equilibrium study was performed (o determine the most appropriste mixing duration and
10 delineste the analytical method, which will be used for the definitive test.  Specific
analytical procedures, as stated in the analysis of mixtures section, were used to detect and
quantitate the soluble components of the substance. Individual WAFs at 0.1 mg/L, 1 mg/l.
and 10 mg/L loading rates were prepared and cach WAF were sampled after 24, 48 and 72
hours of mixing. These loadings were chosen based on a previous GLP daphnid chronic
study, run on a “muncral spnts™ sample, which appears to have similar properties to
kerosene. A sufficient number of samples were taken after 24, 48, and 72 hours in order to
test stability for the rencwal as well as equilibrium.  All three loading levels were utilized to
determine stability and equilibrium.  The vortex was sct at <10% of the static liquid depth.
All mixing vessels were closad using foil covered stoppers dunng mixing, and minimal
headspace was established given the constraints of the mixing vessel. The equilibrium
phase did not extend beyond 72 hours due 10 a potential loss of volatile components of the
lest substance in the mixing vessels and logistical constraints associated with a semi-static
renewal type test,

It was determined through the analysis of the concentration venification samples that 2 24
hour mixture will suffice for the test. An increase in concentration after 48 hours of
mixing was only scen at the 10 mg/L level and as the test concentrations will not exceed
5.0 mg/L, a 24 hour mix will be adequate.

Stability samples were analyzed with and without the appropriate algac concentrations.
Through these analyses, it was determined thiat a 48 hour renewal will be acceptable for
the test as the concentration did not experience a significant drop between 24 and 48 hour
stability sampling. A significant drop was seen berween the Day 0 and 24 hour stability
concentrations.

This phase of the study was not subject to GLP standards.

.'hnmﬂmm
Completion of Equilibrium Study as per protocol.
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PROTOCOL CHANGE RECORD PageJof 6

Seady Number: 0950146 Revision Number; | Date: 31 -Aug 09
Pg. 7/ Range Finding Test

Previous Suatement:

D. magna neonates will be exposed to the WAFs of three to five loading rates plus a control
under static renewal conditions (tme between renewals will be determined as part of the
Equilibrium Test) for long cnough to include a reproductive endpoint (generally 8 10 12
days), the loading rates chosen will also 2im 10 capture the 48 hour ECy with analytical
measurements as determined dunng the Equilibrium Test. The WAFs will be prepared by
adding the appropriate amount of test substance 1o vehuclo/dilution water in glass vessels.
The vessels will be closed using foil covered rubber/neoprene stoppers and will mix on
magnetic stirplates with Teflon® coated stirbars for the appropnate time as determined by
equilibrium testing (=1 hour). The vortex will be set al S10% of the static liquid depth and
minimal headspace will be established given the constraints of the mixing vessel . The
treatments will be allowed to seitle and equilibrate to test temperature for 1 hour (15
mans.) after mixing. At least five replicates at cach loading rate will be exposed. The test
chambers will be completely filled with the appropriate solution such that zero or minimal
headspace exists in the test chambers.  The procedures followed for the range finding study
will be documented in the raw data. This phase of the study will not be subject to GLP
standards.

Revised Statement:

D. magna neonates were exposed to WAFs of six loading rates plus a control under 48 hour
static renewal conditions for eleven days in order t0 reach a reproductive endpoint. The
loading rutes chosen captured an ECy of 1.18 mg/l. and an ELy of 8.7 mg/l. were
calculated,

The WAFs were prepared by adding (he appropnate amount of test substance to
vehicle/dilution water in glass vessels. The vessels were closed using foil covered rubber
stoppers and were mixed on magnetic stirplates with Teflon® coated stirbars for the 24
hours (£] hour). The vortex was set ot $10% of the static liquid depth and minimal
headspace was established given the constraints of the mixing vessel. The treatments were
allowed 10 settle and equihibrate to test temperature for | hour (=15 mins.) after mixing.
Five replicates at each loading rate were exposed. The test chambers were completely filled
with the appropriate solution such that zero headspace existed in the test chambers. This
phasc of the study was not be subject 10 GLP standards.

Justification;

Completion of Range Finding Study as per protocol.
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PROTOCOL CHANGE RECORD Page40f6
Study Number 0950146 Revison Number | Date: 31-Aug 9
Pg. 8/ Definitive Study Design
Previous Statement:
GROUP LOADING RATE NUMBER OF
(ug ormg/l) ORGANISMS
1 0 10
(Control) (1 per rephicate)
2 TBD 10
3 18D 10
- TBD 10
5 TBD 10
6 TBD 10
TBD ~ To Be Determined
Revised Starement:
GROUP LO(::):‘U m:lA.)n (Nl*lgBER OF
1 0 10 ‘
(Control) (1 per replicate)
2 30 10
3 12 10
4 048 10
5 0.19 10
6 0.08 10
Justification:

Completion of Range Finding Study as per protocol
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Soady Mumiber: (550148 Eevision MNumber: | aic- 3 -Amp-09

Pg. 8/ Preparation and Adminisiration of Test Substance

Previous Statemen;

The solubons will max for the sppropriate time as determined by equilibrium testing (1
hour) at rocm temperatane (22 XC),

Revised Siatement

The solutions will mix for 24 hours (21 hour) at room temperature (22°22°C).

Sustiffcation: Results of Equilibrium Study
Pg. 8/ Preparathm and Administration of Test Substance
Previous Statement:

Treatments will be prepared and renewed based upon the results of the test solution
stability established as part of the Equilibnum Test. Renewals will be performed by
transferming each parent daphnd, via glass pipette, o fresh solution. The volume of
madium transferred will be minimired. [ a 48 hour renewal is chosen, then at the end aff
the stwdy, the final revewal will be performad on Day 20 and the daphnids will only be
exposed 1o those solutions for 24 hours.

Revized Statement;
Treatments will be prepared 24 hours prior 1o each 48 hour rencwal. Rencwals will be
performed by transferring each parent daphnid, via glass pipetie, 1o fresh solution. The
volume of medium transferned will be minimized. At the end of the study, the (inal

renewal will be performed on Day 20 and the daphnids will only be exposed 1o those
solutions for 24 hours.

Justification. Results of Equilibrium Study
Pg. 9/ Experimental Evaluation

Previous Satemenr:

The adults will be transferred io [resh solubion based upona the resulis of the solution
stability established as part of the Equilibrium Test.

Revived Siaientent;

The adulis will be transferred to fresh solwlions every 48 hours,

Justgfication: Results of Equilibrium Study
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FROUTUOOOL CHANGE RECORD Page & of 6

Study Mumter: 0950146 Eevision Mumber: | [ane; I-Aug-09
DISTRIBL THON

EMBS] - Climon;

Environmental Sciences, Section Head,............._
Environmenal Toxicology and Fate Coordinstar .
Ervironmensal Chemistry / Principal Investigator

for Characterization’ Analysis of Mixtures. ...,
Stisdy Technbeians..... ..o arens

Contract Administrtor ...
QAU e

APT:
Sponser BEpresemlilive s
Sponsor's Study MoniBor, ...,
Required signatures: o B

(]
5T

009
Drate

Sponsor Representative

Ty LNmeclar
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PROTOOOL CHAMGE RECORD Fage | of 4

This recond must be approved by the Sponsor Bepresenimiive and the Stody Direcior for all promneo] chisges made

subseguent s inflad desnbunos,  Lipom completsen, 3 copy of this record must be distributed o all recipenis of the
peoincol and the onigeal submitied oo tee Archivise

Stady Mamber: (950144 Hevision Mumber: T Dhase: 05 -Ran-10

Pe. |/ Froposed Key Dates

Frevious Sarement:
Experimental SLAM ..o s s e (&-Sep-09
Experimental Completiom ... ... 29.8ep-0%9
Deaft Feport Compleiiom ..o rsssimss s ssmsrmsrees | b P (8
Fimal Report Complefion e ns i 1 2-0g0-009
Revised Stafement;
Experimental Starting Date (CECD o cecsrccseceniens 10 Age-09
Current Experimental Star (EPA oo, ChaeJan-11)
Experimental Compleion. .. ... 2 T=Jame 110
Dreaft Report Complaisem ... essssssmsesesseseees | 3=Wlar-1i0
Final Report Completion ... e e | 3=-Spe-10
Seardfieanion:
Dates revised 1o reflect the imtation of trial 3 and also 1o designate OECD and EPA stan
dates,

Pg. 5/ Hushundry and Acclimation
Previous Stafement;

Cray O cultures arc started daily (3t least five davs per week) using eight <Xd hour ol
neonates from culure beakers between 12 and 18 days old, exhibiting =20% adult
muortality,

They are also fod 1O mL of & 3.0 gL Spirdine suspension pes 800 mL. The cwltere s fsl
every other dav or &2 meeded bated on observed alpal cleaning. The alie 15 supplied by
Aquatic Biosystems, Inc., Fort Collins, C0, The Spiruling is supplied by Salt Creck, Inc.,
Zalt Lake Cliy, UT,

Nevized Staterens

DPray O cultures are staried daily (a1 least five days per wook) using eight <24 howr old
neonates from culture beakers between 12 and 21 days old, exhibiting <20% adult
maoriahily,

They are also fed 1.5 mL of a ¥'TC Daphiid feed mixture per 800 mL. The culiure 15 i

every other day or as needed based on observed algal cleanmg. The algae and YTC Daphnid
feed mixtarcs are supplicd by Aquatic Biosystems, Inc., Forl Collins, OO0,
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PROTCCOL CHANMGE RECORD Pags 2 of 4
Sty Kumber: 1950146 Revision Number: 2 Dot 8- 110
Justification:

Cultured ﬂl'_giniﬁmr: naw maintained 1o 21 11;_'.-1:

Spieling replaced sz secondary fesd with YTC Daphnid feed mixture due w
inconsistency in Spiraling rotifer combend.

Fa. 5/ Selection

Previous Statemeny;

To ensure that guality oepanisns sne wed for the ssdy, neomstes from parents 12218 days
ald (with =20% adult moriality) will be selected.

Revized Stafement

T etisure that quality ofpanisms ane weed for the Stsdy, neomates rom paremts 12-21 days
okl {with =20%% adult mortality) will be selected.

Jusiﬁr.ﬁir'.:m:

Cultured organizmis now maintained to 21 daye.

Pe. 6! Feed
Prviveos Stademer:

Test organisms will be fed during renewals to achieve a concentration of a 3.0 to 4.5 x 10°
callatl of Peawdotbrelmeriolls sulbcapaitens in the test chambess, They will also be fed
during renewals with (001 10 0.2 ml of 5.0 'L Spimdliea suspension. The feeding ratson used
is consastent with the recommendations of the OECD 211 guideline,

Revized Staiencens:

Test organisms will he fixd during renewals o achieve a concentration of 2 3.0 10 4.5 x 10°
cellsml of Prewdotircfnereliln subcapitesa in the test chambers, They wall also be fed
during repgwals with 0.2 to 0.3 mL of ¥TC Daphnid fecd mixtare, The feeding ration used
ig consigtent with tha recommendations of the QECD 201 posdeline.

Justification:

Spiraling replaced as secondary foed with YTC Daphnid feed smusture
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FROTOCOL CHAMGE RECORD Page Jald

@
Sencdy Mumber: (050146 Reviskn :~||||1|I;||u;-‘,r":._|'__ Trale O5-Jame 10
Pg. &/ Confaminanis

FPrevious Shafenent

Thezre are ne known contaminanis in the feed used for the study, in cullunng the
organisms or the vehiclefdilution water believed to be at levels high enough to
interfere with this study. The algae aml Spimaing are not analyzed.

Revized Stalfement;

There are no known contaminanis in the feed used for the study, in culiuring the
orgamisms or the vehicleddilution water believed to be at levels high enough oo
interfere with this study. The algae are not analyzed. The YT Daphmid feed
mixiure is analyzed for total solids as well as pesticides and metals by the vendor
LAquatic Blesystems) poior o shipment,

Sustification;

Spiruling replaced as secondary feed with YTC Daphnid feed mixture.

E@hﬁ/uhﬂi_l.lﬁuﬂll
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Al
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PROTOCOL CHANGE RECORD Page 1 of 2

This record must b approved by the Sponsed Represestative ad the Snsdy Dhrector for 8ll prosocol changes mude
subsequent i indtial disribegion.  Upos completion, & copy of this record must be disiribaied io all recipients of the
proinest and the ariginal submitied o the Archivisi

Study Mumbers: (050146 Revision Mumber: 3 Deate: (4 Apr]2

Page 1/
Previous Yiatementz  Sponsor H.tpl‘ﬁﬁ'ltl.l.ti'r‘t‘—_
Revised Statement:  Sponsor Representative — [ N NN

SuisefTearton: _has. retined ﬁim'n American Petrolenm Instibwte and has

heen replaced with

Page 10 CALCULATIONS:
Previews Sratemeens: These endpoints will also be caloulated for adult growth if possible.

Revived Sratement These endpoints will also be caleulated for adult growth and survival if

possible.

Additional Seatement; A maxmmum acceptable toxicant concentration (MATC) will also be
il culisbed,

Suseiffearion: Additional statistical endpoint caleulations per Sponsor reguest.

Page 11/ REPORT:

Previews Statement: *vehicle'dilvtion water source and chemical characteristics (pH, temp,
dissolved oxypen, TOC, hardness, alkality, latest confaminant
analysis resuls);

Revived Seerewenr:  cdilvtion water source and chemical chamctenistics (pH. temp.
dissolved oxygen, TOC, hardness, alkalinity):

Justiffoation: Contaminant analysis results are mamtained at the testing facility,

Page 14/ PERSONNEL:
Previouws Statement:  Environmendal Toxicology and Fate deinatm_

Revived Statement: Environmental Toxicology and Fate Coordinator _

Sustification: _ has heen neplaced with _as Lab Coordinitor

effective January 1, 2011
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Daphnia magna, Reproduction Test
Study No. 0950146; MRD-09-501

APPENDIX K - PROTOCOL and PROTOCOL REVISIONS (CONT’D)

FEATTUHOOL, UHANGE BEECORLLD Page 1 of 2

This record must be spproved by the Sponsor Bepresentmabve and the Study Director Tor all profoeod changes made
sathsegueent bo initial distribution, Upon complelion, a copy of this record must be distribued s sl reciplens of he
protocal and the onpimal sobmied woothe Arcinvst.

Study Mumbers: (9501446 Revision Mumber: 3 Date: 04Aprl 2

Prewiows Statemeends  Envirommental Sciences, Section Head _
Revived Natemeni: Environmental Sciences, Secticn Head -
Justification; _Pa:c been replaced with -:.l:c Section Head

EMBSI - Clinton

AP

effective July 1, 2001

DISTRIBLUTION

B Ll = )
Frvirommental Scwences, Section Hesd ..o
Environmental Toxicology and Fate Coosdinator..._._..
Environmental Chemisiry / Principal Investigator

tor Charactenzation'Analysis of Mixtures ...
Study TechmiClans.. ..o i
Contract AXSmInESFAbOT o i
AL s s e

SponsoT RepreseniEBivVe s as e s s
Eponsors Biudy Momitor ...
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