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GLP COMPLIANCE STATEMENT

| 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 Conitrol 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 Acereditation 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 (QF & G v. 5.3

As defined in the protocol, the range-finding trial of this study was not performed in a GLP
compliant manner.

Stability analysis of the test substance in the algae treatments was not conducted prior 1o or
concomitantly with the in-life period of the study.

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,

These exceptions are not believed 1o have had an adverse effect on the study results.
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Study Director
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QUALITY ASSURANCE STATEMENT

STUDY NUMBER: 1057767
TEST SUBSTANCE: MRD-10-577

STUDY SPOMSOR:  American Petroleum Institute

Listed below are the inspections performed by the Quality Assurance Unit of ExxonMobil
Biomedical Sciences, Inc., the date(s) of inspection, and the date(s) findings were reported to the
Study Director and Management.

Study Phase Date(s) of Reported to Reported o

Inspected Inspection Study Director Management

Protocol September 20, 2010 September 20, 2010 January 3, 2011
January 3, 2011

pH measurements December 10, 2010 December 10, 2010 January 4, 2011

& sampling (first Tanuary 3, 2011

trial)

Algae stock media  January 4, 2011 January 7, 2011 February 10, 2011

preparation (second February 18, 2011

Trial)

First review of Final March 28-31, 2011  Apnl 1, 2011 October 6, 2011

Report & Raw Data October 7, 2011

Second Review of  September 30 & October 3, 2011 MNovember 13, 2011

Final Report & Oetober 3, 2011 Movember 16, 2011

& Raw Data

Third Review of December 6, 2011 December 6, 2011 December 6, 2011

Final Report: December 7, 2011

Appendix B only

The final report accurately reflects the methods, procedures and observations documented in the

”ﬁi@% ﬁw@« 15 Dec 20l

Robert Pristas, M.S. Date
Quality Assurance Unit Coordinator
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Environmental Toxicology & Fate
Laboratory Coordinator: E. J. Febbo, M.S.
(until January 1, 2011)

Environmental Toxicology & Fate

Laboratory Coordinator: G. E. Bragin, M.S.
(effective January 1, 2011)

Environmental Chemistry Laboratory Coordinator;

Principal Investigator for Characterization &

Analysis of Test Solutions: D. J. Letinski, M.S.

Quality Assurance Unit Coordinator: R. Pristas, M.S.

All personnel involved in the conduct of this study, except the sponsor, are/were located at the
testing facility’s address. The Sponsor Representative is located at the previously cited address.
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ALGA, GROWTH INHIBITION TEST
Study No. 1057767; MRD-10-577

SUMMARY

This study was conducted for the Sponsor to evaluate the effects of the water-accommodated
fractions (WAFs) of light hydrocracked gas oil (CAS No. 64741-77-7) on the growth of the
alga, Pseudokirchneriella subcapitata, in a 96-hour static test.

Individual treatments were prepared by adding the appropriate amount of test substance to algal
nutrient media in glass aspirator bottles and stirring on magnetic stirplates using an
approximately 10% (of the static liquid depth) vortex for approximately 24 hours. After
approximately one hour without stirring, the aqueous portions (WAFs) were removed for testing.
The loading rates were 0 (control), 0.10, 0.32 1.02, 3.28, and 10.5 mg/L.

The test chambers were completely filled (no headspace) with the appropriate WAF and were
closed with PTFE lined caps. Each chamber contained two 14-mm glass spheres to facilitate
mixing. Test chambers were placed on a shaker tables and oscillated at 100 rpm to keep the
algae in suspension. The study was performed under continuous light conditions with an
average light intensity range from 4231 — 4427 lux and a mean test temperature of 23.8 °C. The
pH in the test solutions ranged from 7.7 - 7.9 at the beginning of the test and from 8.1 - 9.4 at the
end of the test. Three replicates from each loading rate were sacrificed daily for cell density
determinations.

Concentrations of the test substance hydrocarbon components were quantified against gas oil
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 were summed for quantification.
The distribution and percentage of gas oil components measured in the WAFs differed from the
parent gas oil standards owing to the differing solubilities of individual gas 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 measured hydrocarbon concentrations in the WAFs at the beginning of the test were ND
(Not Detected; control), 0.03, 0.09, 0.22, 0.54 and 1.65 mg/L. Measured hydrocarbon
concentrations at the 0.32 and 1.02 mg/L treatment levels did not change between 72 and 96
hours, and values ranged from 28 to 32% of initial concentrations. Measured hydrocarbon
concentrations at the 3.28 and 10.5 mg/L treatment levels were 57 and 54% of initial
concentrations at 72 hours, but decreased to 28 and 20% respectively at 96 hours.

Two biologically killed (i.e., abiotic) chemical control treatments were prepared at WAF loading
rates of 1.02 and 10.5 mg/L to verify concentration stability without the influence of algal
growth. Analytical measurements of the composite chemical control treatments on Day 3 and 4
demonstrated that the concentrations remained within 93 - 103% of the initial concentrations.
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ALGA, GROWTH INHIBITION TEST
Study No. 1057767; MRD-10-577

SUMMARY (CONT’D)

At termination, triplicate test chambers were prepared with aliquots of 10.5 mg/L test solution
diluted with fresh dilution medium to 100 mL for a final concentration of approximately 0.1
mg/L. The subcultures were placed on the stir plate and incubated for eight days under similar
definitive test conditions. Based on the increasing cell density, it was determined that the 10.5
mg/L treatment group produced an algistatic (reversible) effect.

Acute toxicity results are expressed as percent inhibition of growth derived from either the
average specific growth rate (r), yield (y), or cell density relative to the control. The 50% Effect
Loading (EL50) is the loading rate of the test substance in dilution medium which is calculated
to result in a 50% reduction in growth in a population of test organisms over a specified
exposure period. The No Observed Effect Loading Rate (NOELR) is the highest loading rate
which does not exhibit a statistical difference from the control. Results expressed as the 50%
Effect Concentration (EC50) and the No Observed Effect Concentration (NOEC) represent the
concentration of hydrocarbons that solubilized from the test substance into each WAF at its
respective loading rate. The 72 and 96 hour endpoints for this study are presented in the
following table.

72 hour 96 hour
I\Q/ZSE;EIS: Loading Rate* Day 0 Measured** Loading Rate* Day 0 Measured**
(mg/L) (mg/L) (mg/L) (mg/L)
EL50 =2.89 EC50=0.48 EL50 =3.04 EC50=0.51
Cell density (2.46 - 3.44) (0.42 - 0.57) (2.51 - 3.74) (0.43 - 0.61)
EyL50 = 2.57 EyC50 = 0.44 EyL50 = 3.03 EyC50 =0.51
_ (2.18 - 3.10) (0.38 - 0.51) (2.49 - 3.74) (0.43 - 0.61)
Yield
NOELR=<0.1 NOEC =< 0.03 NOELR =0.1 NOEC =0.03
LOELR=0.1 LOEC =0.03 LOELR =0.32 LOEC =0.09
ErL50 = 4.64 ErC50 =0.75 ErL50 =5.29 ErC50 =0.85
Growth rate (4.30 - 5.05) (0.70 - 0.81) (4.70 - 6.06) (0.76 - 0.97)
NOELR=<0.1 NOEC = <0.03 NOELR =0.1 NOEC =0.03
LOELR =0.1 LOEC =0.03 LOELR =0.32 LOEC =0.09

* Loading rate is defined by the amount of light hydrocracked gas oil per unit volume of dilution medium.
**Measured 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.
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ALGA, GROWTH INHIBITION TEST
Study No. 1057767; MRD-10-577

INTRODUCTION
Objective

This study was conducted for the Sponsor to evaluate the effects of the water-
accommodated fractions (WAFs) of the light hydrocracked gas oil (CAS No. 64741-77-
1) on the growth of the alga, Pseudokirchneriella subcapitata, in a 96-hour static 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, NJ 08801-3059

Initial Characterization
12 July 2010
Study Initiation Date
12 November 2010
WAF Equilibration and Stability Trial Start (Mixing)
13 September 2010
Range-Finding Test Start (Mixing)
15 November 2010
Experimental Start (In-life)

11 January 2011
In-Life Termination

23 January 2011

Final Characterization

26 July 2011
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ALGA, GROWTH INHIBITION TEST
Study No. 1057767; MRD-10-577

INTRODUCTION (CONT’D)
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 general agreement with the OECD® and EPA* guidelines with the
exceptions noted on page 21.

MATERIALS and METHODS

Test Substance Identification

EMBSI Identification: MRD-10-577

Sponsor Identification: Light hydrocracked gas oil
Distillates (Petroleum)

CAS Number 64741-77-1

Supplier: EPL Archives, Sterling, VA

Date Received: 24 June 2010

Expiration Date: June 2015

CAS Definition: Distillates (petroleum) light hydrocracked. A complex combination
of hydrocarbons produced by the distillation of products from a hydrocracking process.
It consists predominantly of saturated hydrocarbons having carbon numbers
predominantly in the range of C10 through C18, and boiling in the range of
approximately 160 to 320 °C (320 to 608 °F)°.

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

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 Medium

Algal Nutrient Media® - filtered through a sterile 0.45 pm filter (referenced as acceptable
medium in OECD 201 guideline), with 400 mg of NaHCOj3 per liter, added as a carbon
source in a no headspace environment’. The algal medium meets the following limits of
essential constituents: P < 0.7 mg/L, N < 10 mg/L, chelators < 10™ mmol/L and hardness
(Ca+Mg) <0.6 mmol/L. See Appendix A for composition of the algal media.
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ALGA, GROWTH INHIBITION TEST
Study No. 1057767; MRD-10-577

MATERIALS and METHODS (CONT'D)
Contaminants

There are no known contaminants in the nutrient medium believed to be at levels high
enough to interfere with this study. The nutrient medium is prepared from reagent
grade chemicals and UV-sterilized, deionized well water that is treated and distributed
throughout the testing facility via PVC and stainless-steel pipes. The deionized water
is monitored for priority pollutants, un-ionized ammonia, total suspended solids, and for
bacterial properties by Accutest®, 2235 Route 130, Dayton, NJ 08810. Contaminant
analyses are not performed in a GLP compliant manner. Contaminant analysis results are
maintained at the testing facility.

Characterization of the Test Substance

The neat test substance was characterized and the stability determined by the testing
facility using the following analyses: Ultraviolet/Visible and Infrared
Spectrophotometry, density, physical-state, miscibility in water, methanol and /or
hexane and a GC-MS "fingerprint" of the neat test substance. The GC-MS fingerprint
was run against an ASTM hydrocarbon standard mixture. The ASTM D2887 standard
is applied for higher boiling mixtures with compounds eluting between approximately
n-octane (n-C8) and n-triacontane (n-C30). 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 F.

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

Samples were collected from each water-accommodated fraction (WAF) and control
solution on Day 0, prior to the addition of algae. On Day 3 and 4, samples (composite
of a subsample of three replicates) for each treatment group, the control and the
chemical control were collected for analysis. The samples were taken in 40 mL VOA
vials with no headspace and refrigerated pending analysis. 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.
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ALGA, GROWTH INHIBITION TEST
Study No. 1057767; MRD-10-577

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

Concentrations of the test substance hydrocarbon components were quantified against
gas oil 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 was captured
and quantitated. The distribution and percentage of gas oil components measured in the
WAFs differed from the parent gas oil standards owing to the differing solubilities of
individual gas oil hydrocarbons. Due to the complex nature of the test substance, no
attempt was made to identify and quantify specific hydrocarbons solubilized in the
WAFs. Stability analysis of the test substance in the algae treatments was not conducted
prior to or concomitantly with the in-life period of the study as required by GLPs. The
analytical method is included in Appendix B.

Test System:
Pseudokirchneriella subcapitata (formerly Selenastrum capricornutum)

Culture date: January 6, 2011
Justification for Selection of Test System

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

Supplier

Cultured at the Environmental Toxicology Laboratory of the testing facility.
Initial strain (#1648) provided by UTEX, The Culture Collection of Algae
MCDB, School of Biological Sciences, The University of Texas at Austin,
Austin, TX 78712. Lot # 21 (slant 21 received by the laboratory on January 22,
2009).

Culture Methods

Algae are cultured in approximately 300 mL of nutrient media (same as dilution
medium with the exception of additional NaHCO3) prepared with deionized
water and reagent grade chemicals. Cell counts are performed weekly to ensure
that the cells are in log phase of growth and to verify that the culture is axenic. A
new culture is started weekly using inoculum from the previous culture. Cultures
of P. subcapitata are held at 22 - 25°C under continuous illumination (4440 -
4730) provided by cool-white fluorescent bulbs.
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ALGA, GROWTH INHIBITION TEST
Study No. 1057767; MRD-10-577

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

Number

Initial concentration of algae was approximately 1.0 E+04 cells/mL in each
replicate chamber.

Age at Initiation of Exposure
Algae were taken from 5-day old stock cultures in log phase of growth.

Test System Identification

Test organisms were not individually identified. All test chambers were labeled
to show study number, loading rate, replicate, and observation day.

EXPERIMENTAL PROCEDURE
WAF Equilibration and Stability Trial

A WAF equilibration trial was performed prior to testing as part of the Daphnia acute
immobilization study (Study number 1057742) to determine the most appropriate
mixing duration and to verify the analytical method for measuring 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. Additionally, once the WAF solutions were created, they were
found to be acceptably stable over a 48-hour period. Results of the equilibrium and
stability studies can be found in Appendix C.

Range-Finding Trial

A 96-hour range-finding trial was performed to determine the appropriate nominal
loading rate range to achieve an acceptable outcome in the definitive study. WAFs
were prepared at nominal loading rates of 0.1, 1.0, 10 and 100 mg/L. The results of
the range-finding trial are presented in Appendix D. As defined in the protocol, the
range-finding trial of this study was not performed in a GLP compliant manner.
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ALGA, GROWTH INHIBITION TEST
Study No. 1057767; MRD-10-577

EXPERIMENTAL PROCEDURE (CONT’D)

Definitive Test Design

GROUP LOAD(IrIn\Igc/;LF;ATE* NUMBER OF CELLS PER mL
1 (Control) 0 1.0 E+04 (12 replicates)
2 0.10 1.0 E+04 (12 replicates)
3 0.32 1.0 E+04 (12 replicates)
4 1.02 1.0 E+04 (18 replicates)
5 3.28 1.0 E+04 (12 replicates)
6 10.5 1.0 E+04 (18 replicates)

* Loading rate is defined by the amount of light hydrocracked gas oil per unit volume of dilution medium.

Preparation and Administration of Test Substance

Individual WAF treatments were prepared for each loading rate by adding the
appropriate amount of test substance to algal nutrient medium in glass aspirator bottles.
The test substance was added to the aspirator bottles using stainless steel and glass
syringes. 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 mixing vessels were
closed with foil covered rubber stoppers. The mixtures were stirred using a <10% (of the
static liquid depth) vortex for 24 + 1 hour on magnetic stirplates with Teflon® coated
stirbars at room temperature (22.9 — 23.4°C). After stirring, mixtures were allowed to
settle and equilibrate to test temperature for 70 minutes; then WAFs were removed
through the outlet at the bottom of the aspirator bottles.

For the assessment of algal growth, 12 replicates were prepared for each experimental
group by filling the test chambers with the appropriate WAF or control medium. For the
assessment of chemical stability under abiotic conditions, six chemical control replicates
were prepared with the 1.02 and 10.5 mg/L WAF solutions. Following the addition of
algae, the chemical controls were "poisoned” with the addition of 50 mg/L mercuric
chloride solution to eliminate biological processes and verify concentration stability
without the influence of living algae in the test chambers.
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ALGA, GROWTH INHIBITION TEST
Study No. 1057767; MRD-10-577

EXPERIMENTAL PROCEDURE (CONT’D)
Test Chamber / Set Up

Test chambers were 125-mL glass Erlenmeyer flasks closed with PTFE lined screw caps
to prevent contamination, evaporation, and/or volatilization, each containing two 14 mm
glass spheres to facilitate mixing. Test chambers were conditioned by rinsing with the
appropriate test solutions. The chambers were then filled with approximately 140-mL of
the appropriate WAF (no headspace). The test chambers were placed on shaker tables
(100 rpm) to keep the algae in suspension. Due to space limitations, the chemical control
flasks were placed on the platform holding the shaker table. The chemical control flasks
were not shaken during the process, but exposed to the same light and temperature as the
test chambers.

Selection

Replicate chambers 1 through 12 of each loading rate were inoculated with algae and
were placed on shaker tables for the duration of the study. Chamber positions were
randomly assigned using a computer generated randomization schedule SAS® and
changed daily throughout the duration of the study. Replicate chambers 13 through 18,
prepared as chemical controls at the 1.02 and 10.5 mg/L loadings, were also inoculated
with algae. These chambers were placed in the test area, but were not randomized among
the test samples, due to space limitations.

Exposure Duration

96 hours (z 1 hour)

Exposure Conditions

Mean test temperature: 23.8°C (sd = 0.08).
Continuous light: mean daily light intensity ranged from 4231 to 4427 Lux.
Oscillation Rate: 100 rpm (verified daily).

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. Lighting was measured twice daily at nine
different locations of the shaker table, using a light meter. The sensor was positioned at
the same height as the top of the solutions in the flasks.

Experimental Evaluation

Cell density was determined for each test and control chamber using a hemacytometer
and microscope at 24, 48, 72 and 96 hours (£ 1 hour) after the beginning of the test. Cell
density determinations were performed on three replicates at each observation interval
and the replicates were then discarded or sampled for concentration verification on Day 3
and Day 4. The pH for each treatment was measured at initiation and daily after cell
density determinations (composite of the three replicates).
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ALGA, GROWTH INHIBITION TEST
Study No. 1057767; MRD-10-577

EXPERIMENTAL PROCEDURE (CONT’D)
Experimental Evaluation (cont’d)

At test termination, the 10.5 mg/L loading rate was selected for algistatic/algicidal
determination based on maximally inhibited growth of algal cells during the exposure.
Test chambers in triplicate were prepared with 0.96 mL of 10.5 mg/L test solution
diluted with fresh dilution medium to 100 mL for a final concentration of approximately
0.1 mg/L. The subcultures were incubated under conditions similar to the definitive test
for eight days. Cells counts were made at 2, 4, 6 and 8 days following initiation of
incubation to determine if the growth inhibition effect observed during the 96 hour
exposure was reversible.

Calculations

Acute toxicity results are expressed as percent inhibition of growth derived from either
the average specific growth rate (r), yield (y), or cell density relative to the control. The
50% Effect Loading (EL50) is the loading rate of the test substance in dilution medium
which is calculated to result in a 50% reduction in growth in a population of test
organisms over a specified exposure period. The No Observed Effect Loading Rate
(NOELR) is the highest loading rate which does not exhibit a statistical difference from
the control. Measured concentrations do not represent all hydrocarbons constituting
the test substance. Results expressed as the 50% Effect Concentration (EC50) and the
No Observed Effect Concentration (NOEC) represent the concentration of hydrocarbons
that solubilized from the test substance into each WAF at its respective loading rate. The
distribution and percentage of gas oil components measured in the WAFs differed
from the parent gas oil standards owing to the differing solubilities of individual gas
oil hydrocarbons.

Results were calculated using three approaches; average specific growth rate
(ErL/C50), yield (EyL/C50), and cell density (EL/C50). Percent inhibition for each
respective endpoint was calculated as:

%l = _(Ke-Xr) x 100
Xc

where:

% I: percent inhibition;

- Xc: mean endpoint value for the control group;

- XT1: mean endpoint value for the treatment replicates.

Cell concentrations, yield, average specific growth rates and percent inhibition were
calculated using Microsoft Excel®.
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ALGA, GROWTH INHIBITION TEST
Study No. 1057767; MRD-10-577

EXPERIMENTAL PROCEDURE (CONT'D)
Calculations (cont’d)
The section by section (e.g., each 24-hour interval) and whole test (e.g., 0 — 72 and 0 —

96 h) average specific growth rates for test validity criteria were determined from the
following equation:

In X; - In Xj .
Mij = t; 1 — (day™)
where: Mi-j = average specific growth rate from time i to j
Xi = biomass at time i
X = biomass at time j

Yield was calculated as the biomass (cell density) at the end of the test minus the
starting biomass for each single vessel of controls and treatments. For each test
exposure and control, mean values for yield along with variance estimates were
calculated.

To determine the test substance loading rate/concentration effect relationship, the
growth rate slope approach was used. The growth rate slope at loading rate /
concentration (c) was determined from the regression equation of cell count over time:

In (Nt,C) = ac+ uc 't

where N, = measured number of cells/mL at loading rate/concentration (c) and time t
a. = intercept term (not used in further estimation)
e = growth rate slope at loading rate/concentration (c)

The EL/EC50 values were determined based on the percent inhibition relative to the
control values. The EL/EC50 values and confidence intervals were calculated by using
a probit regression calculation based on the methods of Finney®. Calculations were
base(él on the PROC PROBIT procedure and standard data manipulation methods in
SAS®.

The No Observed Effect Loading Rate/Concentration (NOELR/NOEC) values were
based on Duncan’s Multiple Range test'® and the Dunnett’s test™* determined from the
GLM procedure of SAS® with percent inhibition of yield or growth rate slope as the
dependent variable and concentration as the independent variable. The Lowest
Observed Effect Loading Rate / Lowest Observed Effect Concentration (LOELR/LOEC)
is the lowest loading rate or concentration which exhibits a statistical difference from the
control. The Shapiro-Wilk test*? for normality was used to test if the assumption of
normality of the residuals was met; if the residuals were normally distributed the NOEC
was based on the estimated values, if they were not normally distributed the NOEC was
based on the ranks of the estimated values.
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RESULTS AND DISCUSSION

Two definitive trials were conducted for this study. The first definitive trial did not meet the
acceptability criteria of <35% for the coefficient of variation for growth rate (section by section)
in the control group and was terminated. A second trial was conducted and the control specific
growth rate met all test validity criteria under the OECD guideline.

The WAF loading rates for the definitive test were 0.0 (control), 0.10, 0.32 1.02, 3.28 and 10.5
mg/L. The corresponding measured hydrocarbon concentrations in the WAFs at the beginning
of the test were ND (Not Detected; control), 0.03 (slightly below the practical quantitation limit),
0.09, 0.22, 0.54 and 1.65 mg/L, respectively. 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. Measured hydrocarbon concentrations at the 0.32 and 1.02 mg/L
treatment levels did not change between 72 and 96 hours, and values ranged from 28 to 32% of
initial concentrations. Measured hydrocarbon concentrations at the 3.28 and 10.5 mg/L
treatment levels were 57 and 54% of initial concentrations at 72 hours, but decreased to 28 and
20% respectively at 96 hours. Analytical results are presented in Table 1.

Chemical controls were prepared at the 1.02 and 10.5 mg/L loadings. Measured hydrocarbon
concentrations in the chemical controls at 72 and 96 hours ranged from 93 to 103% of initial
concentrations. The stability of the measured concentrations in the chemical controls indicates
no abiotic losses of dissolved hydrocarbons occurred via volatilization or photodecomposition in
the sealed test chambers. Furthermore, the decrease in measured hydrocarbon concentrations in
the course of the test in the biotic treatment chambers does not clearly correlate to any decrease
in growth inhibition, as might happen with a loss of dissolved hydrocarbons. Given these
circumstances, OECD Guideline 2012 suggests it may be appropriate to base the analysis of the
results on the nominal or initial measured concentrations. Therefore, the EC50 calculations were
calculated using the initial measured hydrocarbon concentrations.

At WAF stirring initiation and termination, all treatments appeared clear with clear test
substance floating at the surface. The pH at the beginning of the test ranged from 7.73 to 7.85.
The pH increased less than 1.1 units in any treatment or the control at 72 hours, and no more
than 1.6 units at 96 hours. An increase in pH is common during use of a sealed exposure system
in the algal growth inhibition test. The pH measurements are presented in Table 2.

No undissolved test substance was observed in the test chambers during the study. No unusual
cell shapes, color differences, differences in chloroplast morphology, flocculation, adherence of
algae to test containers, or aggregation of algal cells were observed.

The mean values for cell density, overall average specific growth rate and yield for each loading
concentration at 24 hour intervals are presented in Tables 3, 4 and 5, respectively. Mean values
and percent inhibition for the 72 and 96 hour intervals are presented in Table 6. Individual
replicate data for cell density, overall average specific growth rate and yield are presented in
Appendix E.
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RESULTS AND DISCUSSION (CONT’D)

The 72 and 96-hour EL/EC50 values with associated 95% confidence limits for growth rate,
yield and cell density are presented below. In addition, all NOELR/NOEC and LOELR/LOEC
values for growth rate and yield values are summarized below. Growth curves are depicted in
Figure 1 and a graphical representation of the concentration-response relationship is presented in
Figure 2.

At termination of the exposure phase, an algistatic/algicidal evaluation was performed. Based on
the cell density over eight days, it was determined that the effect on the algal cells from the 96
hour exposure was algistatic and reversible at the loading rate of 10.5 mg/L. Individual and
mean cell densities for the algistatic/algicidal determination are presented in Table 7.

Based on the results of the study, all guideline validity criteria were met in this study. Control
cell density increased by more than a factor of 16 within 72 hours. The mean coefficient of
variation for section-by-section specific growth rates in the control cultures was 23%, which is
below the guideline value of 35%. The coefficient of variation of average specific growth rates
during the 72-hour period in replicate control cultures was 2% and did not exceed the guideline
value of 7%.

72 hour 96 hour
Response Loading Rate* Day 0 Measured** Loading Rate* Day 0 Measured**
Variable (mg/L) (mg/L) (mg/L) (mg/L)
) EL50 =2.89 EC50=0.48 EL50 =3.04 EC50=0.51
Cell density 5 46 3.44) (0.42 - 0.57) (2.51 - 3.74) (0.43 - 0.61)
EyL50 = 2.57 EyC50 = 0.44 EyL50 = 3.03 EyC50 = 0.51
Vield (2.18 - 3.10) (0.38 - 0.51) (2.49 - 3.74) (0.43 - 0.61)

NOELR=<0.1 NOEC=<0.03 NOELR=0.1 NOEC =0.03
LOELR=0.1 LOEC =0.03 LOELR =0.32 LOEC =0.09

ErL50 = 4.64 ErC50 =0.75 ErL50 = 5.29 ErC50 =0.85
(4.30 - 5.05) (0.70 - 0.81) (4.70 - 6.06) (0.76 - 0.97)

NOELR =<0.1 NOEC =<0.03 NOELR =0.1 NOEC =0.03
LOELR =0.1 LOEC =0.03 LOELR =0.32 LOEC =0.09
*Loading rate is defined by the amount of light hydrocracked gas oil per unit volume of
dilution medium.
**Measured 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.

Growth rate
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PROTOCOL DEVIATIONS

The daily light intensity was measured during the range finding portion of the study but appears
to be missing from the raw data.

The daily mean light intensity during the study ranged from 4231 - 4427 Lux instead of the
protocol specified range of 4440 - 4730 Lux.

The labels on the test chambers did not contain chamber number since their randomization
positions were changed daily.

The above deviations are not believed to have affected the outcome or integrity of the 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:

The concentration of the test substance in solution was not determined prior to use. Test
substance analysis was performed on samples of the WAFs collected prior to the start of
the test, at 72 and 96 hours.

Consistent with the OECD document on aquatic toxicity testing of complex substances™,
it is 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.

During the initiation of the algistatic/algicidal determination, test chambers (triplicate) were
prepared with 0.96 mL of 10.5 mg/L test solution diluted with fresh dilution medium to a
volume of 100 mL. OPPTS 850.5400 guideline recommends removing 0.5 mL of test solution
containing growth inhibited algae from each replicate test chamber and to combine in a new test
chamber diluted with fresh nutrient media.

These exceptions are not believed to have had an adverse effect on the study results.

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 include 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)
Loading Rate*
(mg/L) Day 0 Day 3 Percent Day 4 Percent
Retention® Retention®
0 (Control) ND ND - ND -
0.10 0.0282° ND - 0.0125° -4
0.32 0.0867 0.0249° 29 0.0277° 32
1.02 0.218 0.0698 32 0.0615 28
1.02 w/Mercuric chloride (0.218)° 0.204 94 0.202 93
3.28 0.537 0.308 57 0.153 28
10.5 1.65 0.892 54 0.328 20
10.5 w/Mercuric chloride (1.65)° 1.53 93 1.70 103

* Loading rate is defined by the amount of light hydrocracked gas oil per unit volume of dilution medium.

! Duplicate analytical samples from the treatment solutions were analyzed and the two values were averaged.

2 Percent retention was determined by dividing the concentration of the old solution to the new solution concentration x 100.
® Detectable, but below the PQL.

*Not Calculable

® Test solutions for the poisoned controls were collected from the corresponding WAF treatments on Day 0.

ND = Not Detected

PQL (Practical Quantitation Limit) = 0.032 mg/L
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Table 2. Daily pH Measurements

Loading Rate* Day

(mg/L) 0 1 2 3 4

Control 7.83 8.13 8.53 8.93 9.43
0.10 7.76 7.80 8.17 8.85 9.28
0.32 7.83 7.90 8.34 8.89 9.23
1.02 7.82 7.88 8.23 8.83 9.18
3.28 7.73 7.76 8.02 8.75 9.03
10.5 7.85 7.82 7.86 8.16 8.14

* Loading rate is defined by the amount of light hydrocracked gas oil per unit volume of dilution medium.
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Table 3. Mean Cell Density (cells/mL)

Loading Rate* Day
(mg/L) 0 1 2 3 4
Control) 1.0 E+04 4.2 E+04 1.1 E+05 3.6 E+05 8.5 E+05
0.10 1.0 E+04 3.9 E+04 1.2 E+05 3.1 E+05 8.8 E+05
0.32 1.0 E+04 3.7 E+04 1.2 E+05 3.0 E+05 6.8 E+05
1.02 1.0 E+04 2.4 E+04 7.7 E+04 2.6 E+05 6.3 E+05
3.28 1.0 E+04 1.4 E+04 4.2 E+04 1.3 E+05 3.9 E+05
10.5 1.0 E+04 7.9 E+03 8.7 E+03 7.5 E+03 7.5 E+03

* Loading rate is defined by the amount of light hydrocracked gas oil per unit volume of dilution medium.
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Table 4. Mean Overall' Average Specific Growth Rate (day™)

Loading Rate* Day
(mg/L.) 0-1 0-2 0-3 0-4
Control 1.44 1.21 1.19 1.11
0.10 1.37 1.23 1.14 1.12
0.32 1.30 1.23 1.13 1.05
1.02 0.88 1.02 1.08 1.03
3.28 0.36 0.72 0.85 0.91
105 -0.24%% -0.08 -0.10 -0.07

* Loading rate is defined by the amount of light hydrocracked gas oil per unit volume of dilution medium.
**Negative growth rate indicates a decline in cell density compared to the initial cell density.

'Overall average specific growth rate was calculated for each whole test period (e.g., 0-1, 0-2 days).
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Table 5. Mean Yield (cells/mL)

Loading Rate* Day

(Mg/L) 1 2 3 4

Control 3.2E+04 1.0 E+05 3.5 E+05 8.4 E+05
0.10 2.9 E+04 1.1 E+05 3.0 E+05 8.7 E+05
0.32 2.7 E+04 1.1 E+05 2.9 E+05 6.7 E+05
1.02 1.4 E+04 6.7 E+05 2.5 E+05 6.2 E+05
3.28 4.3 E+03 3.2 E+05 1.2 E+05 3.8 E+05
10.5 -2.1 E+03** -1.3 E+03 -2.5 E+03 -2.5 E+03

* Loading rate is defined by the amount of light hydrocracked gas oil per unit volume of dilution medium.
**Negative yield indicates a decline in cell density compared to the initial cell density.
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Table 6. 72 & 96 Hour Mean Cell Density, Growth Rate, Yield and Percent Inhibition

72 hour 96 hour
Avg Avg
Loading Cell Specific Cell Specific
Rate* Mean/ Density Yield Growth Density Yield Growth
(mg/L) % Inhibition (cellssml)  (cells/ml) Rate (day™) | (cells/ml)  (cells/ml) Rate (day™)
L mean 3.6 E+05 3.5 E+05 1.19 8.5 E+05 8.4 E+05 1.11
(Control)
mean 3.1 E+05 3.0 E+05 1.14 8.8 E+05 8.7 E+05 1.12
0.1
% inhibition 14% 14% 4% -4% -4% -1%
mean 3.0 E+05 2.9 E+05 1.13 6.8 E+05 6.7 E+05 1.05
0.32
% inhibition 17% 17% 5% 20% 20% 5%
mean 2.6 E+05 2.5 E+05 1.08 6.3 E+05 6.2 E+05 1.03
1.02
% inhibition 28% 29% 9% 26% 26% 7%
mean 1.3 E+05 1.2 E+05 0.85 3.9 E+05 3.8 E+05 0.91
3.28
% inhibition 64% 66% 29% 54% 55% 18%
mean 75E+03  -2.5 E+03** -0.10** 7.5 E+03 -2.5 E+03 -0.07
10.5
% inhibition 98% 101% 108% 99% 100% 106%

* Loading rate is defined by the amount of light hydrocracked gas oil per unit volume of dilution medium.
**Negative yield / growth rate indicates a decline in cell density compared to the initial cell density.
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Table 7. Cell Density for Algistatic/Algicidal determination

Cell Density" (cells/mL)
Day
Rep. 1 Rep. 2 Rep. 3 Mean
2 2.5 E+03 3.8 E+03 2.5 E+03 2.9 E+03
4 8.8 E+03 5.0 E+03 5.0 E+03 6.3 E+03
6 4.0 E+05 4.5 E+05 4.3 E+05 4.3 E+05
8 6.4 E+05 7.6 E+05 7.6 E+05 7.2 E+05

* Loading rate is defined by the amount of light hydrocracked gas oil per unit volume of dilution medium.
! Algistatic/algicidal determination was conducted on the 10.5 mg/L treatment group only.
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FIGURE 1. GROWTH CURVES
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FIGURE 2. CONCENTRATION — RESPONSE CURVES
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APPENDIX A - COMPOSITION OF ALGAL NUTRIENT MEDIUM

COMPOUND CONCENTRATION ELEMENT CONCENTRATION

(mg/L) (mg/L)
NaNO; 25.500 N 4.200
MgCl,-6H,0 12.164 Mg 2.904
CaCl,2H,0 4410 Ca 1.202
MgSQO,-7H,0 14.700 S 1911
K2HPO, 1.044 P 0.186
NaHCO3z* 15.000 Na 11.001

K 0.469
C 2.143

COMPOUND CONCENTRATION ELEMENT CONCENTRATION

(ng/L) (ng/L)
H3BO3 185.520 B 32.460
MnCl,-4H,0 415.610 Mn 115.374
ZnCl, 3.271 Zn 1.570
CoCl,6H,0 1.428 Co 0.354
CuCl,-2H,0 0.012 Cu 0.004
Na,MoO,2H,0 7.260 Mo 2.878
FeCls-6H,0 160.000 Fe 33.051
Na,EDTA-2H,0 300.00

* An additional 400 mg of NaHCOs/L, added as a carbon source in a no headspace environment.
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APPENDIX B - ANALYTICAL METHOD and RESULTS

Standards and samples of light hydrocracked gas oil (CAS No. 64741-77-1) were analyzed by static
headspace 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
pum film DB-5 (J&W Scientific) analytical column. The transfer line of a Perkin-Elmer
TurboMatrix 40 Trap Headspace Sampler was connected directly to the analytical column.
Samples and standards were equilibrated for 45 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
0.15 minutes. The sampler head pressure was 28 psi. The FID was 275°C and the oven
temperature was held at 50°C for 3 minutes and then ramped up to 300°C at 45°C/minute. The
signal attenuation setting was -6.

Microliter aliquots of separate gas oil 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. Gas oil standards in
water were analyzed at concentrations of 31.5, 98.5, 197.0 and 394 ng/mL with a constant 27.0
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
gas oil standards, WAF sample vials were crimp sealed and shaken to solubilize the sodium sulfate
prior to analysis. For higher concentration samples, aliquots of three 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. Stability analysis of the test substance in the algae treatments was
not conducted prior to or concomitantly with the in-life period of the study as required by GLPs.

Data were acquired and processed using Perkin EImer TotalChrom Workstation software (version
6.3.1). Results are presented in Table B1. Standards analysis resulted in a linear response over the
standard concentration range and is represented in Figure B-1.

Light hydrocracked gas oil eluted as a complex mixture of hydrocarbons between the approximate
retention times of 3.2 and 6.9 minutes. Representative gas oil HS GC-FID chromatograms are
presented in Figure B-2. The two upper plots display a low and high concentration gas oil
standard. The third plot is a control sample with the fourth and fifth chromatograms from the top
representing analysis of low (0.32 mg/L) and high (3.28 mg/L) sample loadings. The total area
integrated for the detected hydrocarbons was used for quantification. The o-xylene internal
standard eluted at about three minutes under the analytical conditions utilized. The practical
quantitation limit (PQL) was approximately 32 ng/mL (0.032 pg/mL) corresponding to the lowest
analyzed standard. All reported concentrations for dissolved hydrocarbons are derived from the use
of the standard curve and the internal standard.
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APPENDIX B - ANALYTICAL METHOD and RESULTS (CONT'D)

Table B1. Individual Analytical Results
Sample

Conirol

010 mg L. DI
0. 10 mg/ L. D2

0.32 mg/ L DI
0.32 mg/ L D2

1.02 mg/L. ]
1.02 mgL. D2

1.02 mg/L. D1 w/Mercuric chloride
1.02 mg/L. D2 w/Mercuric chloride

328 mg/l. DI
3.28 mg/L. D2

10.5 mg/L. I
10.5 mg/L D2

10.5 mg/L. D1 w/Mercuric chloride
10.5 mg/L D2 w/Mercuric chloride

Day 0
ND

0.0259 (<)
0.0304 (<)

0.0854
0.0880

0.223
0.212

NA
NA

0.638
0.435

1.83
1.46
NA
NA

1 and D2 represent duplicate anakyses of a composite of each exposure solution,

W= Mot Detected.
WA = Mot Applicable,

POL = 15 0,032 pg/mL {lowest analvtical standard)

< = detected below POQL.
Results expressed as pg/mlL.

DY) A7 —

D, J. Letinski, M.S.; Environmental Chemistry
Laboratory Coordinator; Principal Investigator for
Characterization & Analvsis of Test Solutions
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Day 3 Day 4
MND ND
ND 0.0115 (<)
ND 0.0134 (<)

0.0261 (<) 0.0281 (<)
0.0237 (<) 0.0272 (<)

0.0741 0.0625

0.0633 (.64

0204 0. 205

0.203 0,195

0.329 0.153

0.286 0.153

0.943 0.360

0.840 0.296

A5 .76
160 1.63
! v Dee 201}

Date
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APPENDIX B - ANALYTICAL METHOD and RESULTS (CONT’D)
Figure B-1
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APPENDIX B - ANALYTICAL METHOD and RESULTS (CONT’D)
FIGURE B-2
Gas Oil Standard and Sample Chromatograms
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APPENDIX C - WAF EQUILIBRATION AND STABILITY TRIALS

Introduction

A WAF equilibration trial was performed prior to the range-finding and 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 that will 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 a chronic test with
Daphnia magna, and to determine whether or not a renewal was needed for the acute test with D.
magna.

Mixtures of hard reconstituted water and test substance were prepared at loading levels of 0.1, 0.5
and 5.0 mg/L. 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 sections, Appendix B. 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 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 B. 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 C1.

Measured concentration 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 gas oil 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 24 hours, the measured concentrations for the 0.1 and 0.50 mg/L WAF solutions
represent 28 to 33% of the test substance loading. This percentage decreases to only 18% at the 5
mg/L loading.

As shown in Figure C1, the analytical results of the WAF Equilibration Testing indicate that in
nearly every case, maximum dissolution of the gas oil 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.

Page 37 of 92



ALGA, GROWTH INHIBITION TEST
Study No. 1057767; MRD-10-577

APPENDIX C - WAF EQUILIBRATION AND STABILITY TRIALS (CONT’D)
Table C1 - WAF Equilibration Results

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

Rate* 24 hour mix | solubility’ | 48 hour mix solubility | 72 hour mix | solubility
0.1mg/L-1 0.028 28% 0.027 27% 0.022 22%
0.1mg/L-2 0.028 28% 0.027 27% 0.023 23%

mean 0.028 28% 0.027 27% 0.023 23%
0.5mg/L-1 0.167 33% 0.156 31% 0.123 25%
0.5mg/L -2 0.163 33% 0.159 32% 0.125 25%

mean 0.165 33% 0.158 32% 0.124 25%
5mg/L-1 0.895 18% 0.923 18% 0.822 16%
5mg/L -2 0.894 18% 0.918 18% 0.771 15%

mean 0.895 18% 0.921 18% 0.797 16%

* Loading rate is defined by the amount of light hydrocracked gas oil per unit volume of dilution medium.
! Measured solubilized hydrocarbon concentration when compared to the loading rate.
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Figure C1. Concentration plots of measured hydrocarbons in WAFs at different mixing times
and loading rates.
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APPENDIX C - WAF EQUILIBRATION AND STABILITY TRIALS (CONT’D)
Assessment of WAF Stability

The WAF stability was assessed primarily to establish the renewal interval to be used in the chronic
test with Daphnia magna, and determine whether a renewal was necessary for the acute D. magna
test. For the assessment of WAF stability, samples from the WAFs were collected after mixing for 48
hours. For WAF stability related to an acute exposure, samples were collected at each loading level
directly into screw-top sealed test chambers (130 mL, no headspace) identical to those anticipated for
use in the definitive D. magna acute study.

For WAF stability related to a 21-day chronic exposure, 2 L of WAF was removed from the 48 hour
mix, 0.1 and 0.5 mg/L loading level WAFs and placed into 2 L volumetric flask. Daphnia chronic
test feed (25ul/L Vita Chem vitamin solution and 5 mL/L P. subcapitata) was added to the
volumetric flasks. Following approximately 15 minutes of mixing, samples were taken for 24 hour
and 48 hour stability assessments. The samples were placed in screw-top sealed test chambers (no
headspace) identical to those anticipated for use in the definitive D. magna life cycle study.

All test chambers were set aside under environmental conditions similar to that used for testing. At
24 and again at 48 hours, test chambers were sampled and held under refrigeration pending analysis.
Dedicated samples were employed such that no repeated analysis was made on any sample (i.e.,
samples were destructively analyzed). The equilibration phase demonstrated good reproducibility
between replicate samples; therefore, single samples were used for the stability assessment. The
stability assessment results are shown below.

Table C2. WAF Stability Assessment Results

Measured Hydrocarbon Concentration (mg/L)
ngggzg without feed with feed
(mg/L) Initial’ 24 hour stability | 48 hour stability | 24 hour stability | 48 hour stability
(retention?) (retention) (retention) (retention)
0.1 0.027 0.022 (81%) 0.025 (93%) 0.024 (89%) 0.023 (85%)
0.5 0.158 0.144 (91%) 0.157 (100%) 0.123 (78%) 0.114 (72%)
5.0 0.921 0.838 (91%) 0.913 (99%) Not analyzed®

* Loading rate is defined by the amount of light hydrocracked gas oil per unit volume of dilution medium.
10-hour concentration for stability assessment from 48 hour mix.

2 Percent retention was determined by dividing the concentration of the initial solution to the new solution
concentration x 100.

® Stability determinations with feed are applicable at lower concentrations related to chronic testing.

Based on the analytical results of the WAF stability testing, it was determined that a renewal was

not necessary for the 48-hour daphnid acute testing and that a 48-hour renewal period would suffice
for the chronic test.
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APPENDIX D — RANGE FINDING TEST

A 96-hour range-finding trial was performed to determine the appropriate WAF nominal loading
rate range of light hydrocracked gas oil (CAS No. 64741-77-1) on the growth of
Pseudokirchneriella subcapitata.

Water-accommodated fractions (WAFs) were prepared at nominal loading rates of 0.1, 1.0, 10
and 100 mg/L. A control treatment consisting only of the dilution (algal media) water also was
prepared. WAFs were prepared by adding the appropriate amount of test substance, via stainless
steel and glass syringes and a plastic syringe for the 100mg/L WAF, to the dilution water in glass
aspirator bottles (mixing vessels) containing Teflon® coated stir bars. The mixing vessels were
covered with foil covered rubber stoppers and the treatments were stirred using a <10% vortex
(of the static liquid depth) at room temperature (approximately 22 + 2°C) on magnetic stir plates
for 24 hours. At stirring initiation, all treatments appeared clear with clear test substance evident
on the surface. After stirring, the treatments appeared clear with clear test substance evident on
the surface. The treatments were allowed to settle and equilibrate for 1 hour.

For the assessment of algal growth, 12 replicates were prepared for each treatment group by filling
the test chambers with the appropriate WAF or control medium. Initial concentration of algae was
approximately 1.0 E+04 cells/mL in each replicate chamber. Replicate chambers were 125 mL
erlenmeyer flasks containing approximately 140 mL of solution (no headspace) closed with
PTFE lined plastic caps. Test chambers were placed in an environmentally controlled chamber,
and continuously oscillated on a shaker table at 100 rpm to keep the algae in suspension.
Continuous lighting conditions, with the intensity between 4100 and 4600 Lux at a mean
temperature of 24°C. The pH of the WAFs at the beginning of the test ranged from 7.60 to 8.02,
and ranged from 7.98 to 9.60 at the end of the test. Cell density was determined for each test and
control chamber using a hemacytometer and microscope at 24, 48, 72 and 96 hours (= 1 hour) after
the beginning of the test. Cell density determinations were performed on three replicates at each
observation interval and the replicates were then discarded.  Analytical samples were collected
from the individual WAFs at test initiation. Composite samples of the "old" solutions from the
replicate test chambers were also collected for analysis on Day 3 and test termination.

A noticeable reduction in growth (cell density) was observed at the 0.1 and 1.0 mg/L loadings
and a complete reduction of growth occurred at 10 and 100 mg/L loadings. A summary of the
cell density is presented in Table D1. Analytical results are presented in Table D2. The range
finding trial of this study was not performed in a GLP compliant manner as defined in the
protocol.
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APPENDIX D — RANGE FINDING TEST (CONT’D)

Table D-1. Mean Cell Density (cells/mL) for the Range finding Test

Loading Rate* )
gL 0 1 2 3 4 (% inhibition)
Control 1.0E+04 | 15E+04 | 9.3E+04 | 35E+05 | 8.0E+05 ()
0.10 1.0E+04 | 1.2E+04 | 87E+04 | 2.7E+05 | 4.7E+05 (41)
10 1.0E+04 | 1.3E+04 | 52E+04 | 20E+05 | 2.4 E+05 (70)
10 10E+04 | 1.0E+04 | 1.7E+04 | 2.0E+04 | 1.7 E+03 (100)
100 1.0E+04 | 1.7E+04 | 15E+04 | 6.7E+03 0.0 (100)

* Loading rate is defined by the amount of light hydrocracked gas oil per unit volume of dilution medium.
ND = Not Detected

Table D-2. Analytical Results for the Range finding Test

Loading Rate* Measured Concentration**
(mg/L) Day 0 Day 3 Day 4
Control ND ND ND
0.1 mg/L 0.0320 0.0183 0.0180
1.0 mg/L 0.297 0.244 0.226
10 mg/L 1.79 1.42 1.39
100 mg/L 5.01 3.80 3.88

* Loading rate is defined by the amount of light hydrocracked gas oil per unit volume of dilution medium.

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

ND = Not Detected
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APPENDIX E - BIOLOGICAL DATA

Cell Density by Replicate (cells/mL)

Loading Rate*

Initial Rep. Day 1 Rep. Day 2 Rep. Day 3 Rep. Day 4
(mg/L)

Control 1.0 E+04 1 3.9 E+04 4 1.2 E+05 7 3.3 E+05 10 8.3 E+05
1.0 E+04 2 4.5 E+04 5 1.1 E+05 8 3.6 E+05 11 8.8 E+05
1.0 E+04 3 4.3 E+04 6 1.1 E+05 9 3.8 E+05 12 8.5 E+05
0.10 1.0 E+04 1 3.9 E+04 4 1.1 E+05 7 3.1 E+05 10 8.6 E+05
' 1.0 E+04 2 4.3 E+04 5 1.2 E+05 8 3.0 E+05 11 9.2 E+05
1.0 E+04 3 3.6 E+04 6 1.2 E+05 9 3.2 E+05 12 8.5 E+05
0.32 1.0 E+04 1 4.0 E+04 4 1.2 E+05 7 2.9 E+05 10 7.7 E+05
' 1.0 E+04 2 3.4 E+04 5 1.2 E+05 8 3.1 E+05 11 6.5 E+05
1.0 E+04 3 3.6 E+04 6 1.1 E+05 9 3.0 E+05 12 6.2 E+05
1.02 1.0 E+04 1 2.5 E+04 4 7.8 E+04 7 2.6 E+05 10 6.5 E+05
' 1.0 E+04 2 2.4 E+04 5 8.1 E+04 8 2.6 E+05 11 6.2 E+05
1.0 E+04 3 2.3 E+04 6 7.1 E+04 9 2.5 E+05 12 6.1 E+05
398 1.0 E+04 1 1.4 E+04 4 4.3 E+04 7 1.3 E+05 10 4.3 E+05
' 1.0 E+04 2 1.5 E+04 5 4.1E+04 8 1.3 E+05 11 3.7 E+05
1.0 E+04 3 1.4 E+04 6 4.3 E+04 9 1.3 E+05 12 3.6 E+05
105 1.0 E+04 1 8.8 E+03 4 1.1 E+04 7 7.5 E+03 10 6.3 E+03
' 1.0 E+04 2 7.5 E+03 5 8.8 E+03 8 6.3 E+03 11 8.8 E+03
1.0 E+04 3 7.5 E+03 6 6.3 E+03 9 8.8 E+03 12 7.5 E+03

* Loading rate is defined by the amount of light hydrocracked gas oil per unit volume of dilution medium.
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APPENDIX E — BIOLOGICAL DATA (CONT’D)

Overall Average Specific Growth Rate by Replicate (day™)

Loading Rate*

(mg/L) Rep. Day0-1 Rep. Day 0 -2 Rep. Day0-3 Rep. Day 0 - 4
ot 1 1.36 4 1.24 7 117 10 1.10
2 1.50 5 1.20 8 1.19 11 1.12
3 1.46 6 1.20 9 121 12 111
0.10 1 1.36 4 1.20 7 1.14 10 111
’ 2 1.46 5 1.24 8 1.13 11 1.13
3 1.28 6 1.24 9 1.16 12 111
032 1 1.39 4 1.24 7 112 10 1.09
' 2 1.22 5 1.24 8 1.14 11 1.04
3 1.28 6 1.20 9 1.13 12 1.03
1.02 1 0.92 4 1.03 7 1.09 10 1.04
’ 2 0.88 5 1.05 8 1.09 11 1.03
3 0.83 6 0.98 9 1.07 12 1.03
3.28 1 0.34 4 0.73 7 0.85 10 0.94
' 2 0.41 5 0.71 8 0.85 11 0.90
3 0.34 6 0.73 9 0.85 12 0.90
105 1 -0.13 4 0.05 7 -0.10 10 -0.12
' 2 -0.29 5 -0.06 8 -0.15 11 -0.03
3 -0.29 6 -0.23 9 -0.04 12 -0.07

* Loading rate is defined by the amount of light hydrocracked gas oil per unit volume of dilution medium.
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APPENDIX E — BIOLOGICAL DATA (CONT’D)

Yield by Replicate (cells/mL)

Loading Rate*

Initial Rep. Day 1 Rep. Day 2 Rep. Day 3 Rep. Day 4
(mg/L)

i 1.0 E+04 1 2.9 E+04 4 1.1 E+05 7 3.2 E+05 10 8.2 E+05
1.0 E+04 2 35 E+04 5 1.0 E+05 8 3.5 E+05 11 8.7 E+05
1.0 E+04 3 3.3E+04 6 1.0 E+05 9 3.7 E+05 12 8.4 E+05
0.10 1.0 E+04 1 29 E+04 4 1.0 E+05 7 3.0 E+05 10 8.5 E+05
' 1.0 E+04 2 3.3E+04 5 1.1 E+05 8 2.9 E+05 11 9.1 E+05
1.0 E+04 3 2.6 E+04 6 1.1 E+05 9 3.1 E+05 12 8.4 E+05
0.32 1.0 E+04 1 3.0 E+04 4 1.1 E+05 7 2.8 E+05 10 7.6 E+05
' 1.0 E+04 2 2.4 E+04 5 1.1 E+05 8 3.0 E+05 11 6.4 E+05
1.0 E+04 3 2.6 E+04 6 1.0 E+05 9 2.9 E+05 12 6.1 E+05
102 1.0 E+04 1 1.5 E+04 4 6.8 E+04 7 2.5 E+05 10 6.4 E+05
' 1.0 E+04 2 1.4 E+04 5 7.1 E+04 8 2.5 E+05 11 6.1 E+05
1.0 E+04 3 1.3 E+04 6 6.1 E+04 9 2.4 E+05 12 6.0 E+05
328 1.0 E+04 1 4.0 E+03 4 3.3E+04 7 1.2 E+05 10 4.2 E+05
' 1.0 E+04 2 5.0 E+03 5 3.1 E+04 8 1.2 E+05 11 3.6 E+05
1.0 E+04 3 4.0 E+03 6 3.3E+04 9 1.2 E+05 12 3.5 E+05
105 1.0 E+04 1 -1.2 E+03 4 1.0 E+03 7 -2.5 E+03 10 -3.7 E+03
' 1.0 E+04 2 -2.5 E+03 5 -1.2 E+03 8 -3.7 E+03 11 -1.2 E+03
1.0 E+04 3 -2.5 E+03 6 -3.7 E+03 9 -1.2 E+03 12 -2.5E+03

* Loading rate is defined by the amount of light hydrocracked gas oil per unit volume of dilution medium.
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APPENDIX F

TEST SUBSTANCE CHARACTERIZATION

The light hydrocracked gas oil (CAS No. 64741-77-1) was initially characterized on July 12,
2010. Analyses included Ultraviolet-Visible (UV-VIS) spectroscopy and Fourier Transform
Infrared (FT-IR) spectroscopy, density and Gas chromatography-mass spectrometry (GC-MS)
analysis. Stability of the neat test substance was confirmed by repeating these same analyses on
July 26, 2011 after completion of this study,

UV-VIS spectra are presented in Figures UV-V15-1 and UV-VIS-2 representing, the initial and
final spectrum at concentrations of 908 ppm and 760 ppm, respectively. UV-VIS spectra were
acquired on a Hewlett-Packard 8453 diode array UV-VIS spectrophotometer using a 1 ¢m quartz
cell, a scan time of 0.5 seconds and resolution of 2 nm.

FT-IR spectra of the neal test substance are presented in Figures FTIR-1 and FTIR-2
representing the initial and final spectra. Initial and final FT-IR spectra were acquired on a FTIR
Thermo Nicolet Avatar 360 FT-IR spectrometer with a KBr plate, The spectra were obtained
with the following settings: resolution of 4 em™, gain of 1 and scan number of 32.

The test substance was also characlerized by GC-MS using a Hewleit-Packard HP5890 Sernies 11
pas chromatograph with 3972 mass selective detector. For comparison of relative retention times
to a series of known hydroearbons under the analytical conditions employed, MRD-10-577 was
analyzed against an ASTM D2887 calibration mixture. Figures Total lon Chromatogram-1 and
Total len Chromatogram-2 represent the initial and final GC-MS total ion chromatograms,
respectively. The test substance cluted as a complex mixture with numerous chromatographic
components between retention times of approximately 9 and 23 minutes. This corresponds o
bracketing by standard hydrocarbons n-nonane (n-C9) and n-heptadecane (n-C17) under the
analytical conditions employed.

The test substance's initial and final density was measured a1 20°C with an Anton Paar DMA
4500 Density/Specific gravity/Concentration meter, the initial density was measurcd as 0.8207
gmL@20°C and final density was measured as 0.8207 g/mL@20°C. The test substance was
observed o be a liquid under ambient laboratory conditions and immiscible in water and
methanal bul miscible in hexane.

Comparizon of the milial and final analvses appeared to be substantially similar indicating the
neat test substance was stable over the duration of the study period.

» % A 20y

D.J. Letinski, M.S.; Principal Investigator for Date
Charactenzation (located at the testing facility)
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APPENDIX F

TEST SUBSTANCE CHARACTERIZATION (CONT'D)

UV-VIS SPECTRA
Figure: UV-VIS-1
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APPENDIX F

TEST SUBSTANCE CHARACTERIZATION {CONT'D)

FT-IR SPECTRA
Figure: FTIR-1
Initial
Initial Charcterization MRD-10-577 Analysis Date: 12Jull0
-‘E — -—'—"'-J-J- FI."* ™ N
- : . _/-" II' ﬁ. Ir -T',T: ], -“\.Il
::_mrw"x.--’“‘ " ! IL l ']
f Vo N
~ L I |
| !! |
=] 1 |
! 1:%' i | I|
2 2l | |
42-? | ‘
: i
a] i if
.l 1
- o o e o " Comn s
T
Figure: FTIR-2
Final
Final Characterization MRD-]0-577 Analysis Date: 26Jull]
e ~
- T
u_--Tl'm_,_,-'-_‘-""\ Il{u"" 7 il Jl.
1 i L
8 vl |
- ! I
,I i
L Il
b I i
] f
34 |
']
| j | "(
) {
| dam B aam EL=] ] 15 MR i

Page 47 of 92



ALGA, GROWTH INHIBITION TEST
Study No. 1057767; MRD-10-577

APPENDIX F

TEST SUBSTANCE CHARACTERIZATION (CONT'D)
TOTAL ION CHROMATOGRAM

Figure: Total Ton Chromatogram-1
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APPENDIX F

TEST SUBSTANCE CHARACTERIZATION (CONT'D)
TOTAL ION CHROMATOGRAM

Figure: Total lon Chromatogram-2
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APPENDIX G. - SPONSOR SUPPLIED TEST SUBSTANCE INFORMATION

Intertek

Report of Analysis

INTERIM

Sample ID: 2009-DRPK-003707-009
Drawn By: Client
Sample Designated As: Various

Representing: Site #7, Sx. #3 (As Received)

Date Taken: 01-April-2009
Date Submitted: 01-April-2009
Date Tested: 16-April-2009

Method Test Units
ASTM D4052 Density of Liquids by Digital Density Meter
Density @ 15°C/59°F 0.8244 g/mL
Relative Density @ 60/60°F 0.8248
API Gravity @ 60°F 40.1 API
ASTM D2887 Boiling Range Distribution of Petroleum Fractions by GC (Simulated Distillation)
Boiling Point Distribution See Attached Report
ASTM D1319 Hydrocarbon Types (Aromatics, Olefins, Saturates) by FIA
Aromatics 16.7 Vol %
Olefins 1.5 Vol %
Saturates 818 Vol %
Page40of 14  |nformation not relevant to the test 1114 Seaco Avenue, Deer Park, Texas 77536 USA 20-Apr-2009 12:19
86999 sample has been blacked out Tel.: (713) 844-3200 US785-0017157
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APPENDIX G. - SPONSOR SUPPLIED TEST SUBSTANCE INFORMATION (CONT’D)

Intertek Report of Analysis INTERIM

Sample ID: 2009-DRPK-003707-009 Date Taken: 01-April-2009

Drawn By: Client Date Submitted: 01-April-2009
Sample Designated As: Various Date Tested: 16-April-2009

Representing: Site #7, Sx. #3 (As Received)

Method Test Result Units

ASTM D5186 Determination of Aromatic Content and Polynuclear Aromatic Content of Diesel Fuels and Aviation Turbine Fuels by
Supercritical Fluid Chromatography
Monoaromatics by SFC 20.8 Wt %
Polynuclear Aromatics by SFC <05 Wt %
Total Aromatics 21.0 Wt %

Page 50f 14  |nformation not relevant to the test 1114 Seaco Avenue, Deer Park, Texas 77536 USA 20-Apr-2009 12:19
SedD) sample has been blacked out Tel.: (713) 844-3200 US785-0017157
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APPENDIX G. - SPONSOR SUPPLIED TEST SUBSTANCE INFORMATION (CONT’D)

SAMPLE: 09-3707-9 (Site #7 Sx. #3) Injection Date: 090402005303-0600
Report Date: 4/8/09 9:38
FILE: C:\CP32 Instruments\D2887 & D3710\Data\2009\APR-09\09-3707-9.0004.CDF
PROCEDURE: C:\CP32 Instruments\D2887 & D3710\PROCEDURES\D2887-031709.prc
EXCEL FILE: _C:\CP32 Instruments\D2887 & D3710\Reports\2009\APR-09\09-3707-9_0004_CDF xis
Boiling Point Distribution Report
ASTM D2887 Simulated Distillation
%Off BP°F BP°C %Off BP°F BP°C %Off BP°F BP°C
1BP 27338 134.4 40% 395.6 202.0 80% 467.3 2418
1% 283.7 139.8 41% 396.6 202.6 81% 470.7 243.7
2% 2931 145.0 42% 397.8 203.2 82% 473.3 2452
3% 309.0 153.9 43% 399.2 204.0 83% 476.6 247.0
4% 316.9 157.7 44% 401.1 205.0 84% 479.7 248.7
5% 320.6 160.3 45% 403.1 206.2 85% 482.2 250.1
6% 326.2 163.4 46% 405.0 207.2 86% 486.1 252.3
7% 320.8 165.4 47% 406.5 208.0 87% 488.7 253.7
8% 3322 166.8 48% 407.9 208.9 88% 490.2 254.5
9% 336.7 169.3 49% 409.7 209.8 89% 492.9 256.0
10% 341.9 172.2 50% 411.8 211.0 90% 496.7 258.2
1% 346.1 174.5 51% 4135 211.9 91% 501.1 260.6
12% 350.6 177.0 52% 4153 212.9 92% 505.7 263.2
13% 352.6 178.1 53% 417.4 214.1 93% 509.2 265.1
14% 354.1 178.9 54% 419.7 215.4 94% 513.8 267.7
15% 355.7 179.8 55% 4213 216.3 95% 518.9 270.5
16% 356.9 180.5 56% 422.7 217.0 96% 521.3 271.8
17% 357.9 181.1 57% 424.4 218.0 97% 528.6 275.9
18% 358.9 181.6 58% 425.8 218.8 98% 537.7 280.9
19% 360.3 182.4 59% 426.9 219.4 99% 548.5 287.0
20% 362.9 183.8 60% 428.3 220.2 FBP 554.6 290.4
21% 365.5 185.3 61% 4295 2208
22% 367.3 186.3 62% 430.4 2214
23% 368.8 187.1 63% 431.7 222.0
24% 370.7 188.1 64% 4335 223.0
25% 372.6 189.2 65% 4353 2241
26% 374.0 190.0 66% 4371 225.0
27% 376.5 190.8 67% 438.7 225.9
28% 377.3 191.8 68% 440.4 226.9
29% 379.2 192.9 69% 4422 227.9
30% 380.7 193.7 70% 4441 229.0
31% 382.4 194.6 71% 4459 229.9
32% 384.1 195.6 72% 447.7 231.0
33% 385.9 196.6 73% 450.0 232.2
34% 387.7 197.6 74% 4516 233.1
35% 389.6 198.7 75% 452.9 2339
36% 391.1 199.5 76% 454.9 2349
37% 3924 200.2 7% 457.4 236.4
38% 393.6 200.9 78% 460.4 238.0
39% 394.5 201.4 79% 463.6 239.8
Start Elution Time (mins): 0.094 Sample Wt: 0g
End Elution Time (mins): 8.752 Solvent Wt 0g
Material Balance: 100.0 wt%

Blank File:  C)\CP32 Instruments\D2887 & D3710\Data\2009\A PR-09\BLANK2-040109.0002.COF
Calib File: D:\CP32 Instruments\D2887 & D3710\DA TA\RTMIX-060905.0006.COF
Resp Factor: 1.000E+00
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ALGA, GROWTH INHIBITION TEST
Study No. 1057767; MRD-10-577

APPENDIX H. - STATISTICAL OUTPUT

--- Loading Rate ---

TSCA DATA WITH % INHIBITION CALCULATED
TSCA -- ECxx VALUES FOR 72 HR DATA +/- 95 % CONFIDENCE INTERVALS

¥+ Confidence Intervals are for Information Only - May Not Be Appropriate Report *****
The Probit Procedure
Probit Analysis on CONC
Probability CONC  95% Fiducial Limits

001 -3.9363 -54249  -2.9310
002 -31361 44291  -2.2562
003 -26283 -3.7992  -1.8261
004 -2.2463 -3.3266 -1.5013
005 -1.9357 -2.9432 -1.2361
006 -1.6712 -2.6178  -1.0094
007 -14393 -2.3334  -0.8098
008 -1.2317 -2.0794  -0.6304
009 -1.0429 -1.8492  -0.4664
010 -0.8691 -1.6380  -0.3148
015 -0.1495 -0.7732  0.3226
020 04224 -01023  0.8457
025 09131 04552  1.3125
030 13537  0.9367  1.7508
035 17620 13639  2.1760
040 21494 17523  2.5964
045 25243 21139  3.0174
050 28932 24586  3.4428
055  3.2621 2.7948  3.8767
060 36370  3.1298  4.3243
065 40244 34708  4.7921
070 44327 38260  5.2892
075 48733 42057  5.8294
080 53640  4.6254  6.4340
085 59359 51115  7.1418
090 66555 57198  8.0357
0.91 6.8293  5.8663  8.2521
092  7.0181 6.0254  8.4872
093 72257  6.2001 8.7459
094 74576  6.3950  9.0351
095 77220  6.6171 9.3650
096 80327 6.8778  9.7530
097 84147  7.1979  10.2302
098 89225  7.6230  10.8651
099 97227 82921  11.8666
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ALGA, GROWTH INHIBITION TEST
Study No. 1057767; MRD-10-577

APPENDIX H. - STATISTICAL OUTPUT (CONT’D)

The SAS System  13:30 Friday, February 25, 2011 37
--- Loading Rate ---

TSCA DATA WITH % INHIBITION CALCULATED
TSCA -- ECxx VALUES FOR 96 HR DATA +/- 95 % CONFIDENCE INTERVALS

¥+ Confidence Intervals are for Information Only - May Not Be Appropriate Report *****
The Probit Procedure
Probit Analysis on CONC
Probability CONC  95% Fiducial Limits

001 -3.8046 -58352 -2.5701
002 -3.0026 -4.7687 -1.9190
003 -24937  -4.0943  -1.5037
004 -21109 -3.5885  -1.1896
005 -1.7995 -3.1784  -0.9330
006 -1.5345 -2.8304 -0.7134
007 -1.3021 -25262 -0.5199
008 -1.0940 -2.2548  -0.3457
009 -0.9048 -2.0089 -0.1864
010 -0.7306  -1.7833  -0.0390
015 -0.0094 -0.8609  0.5830
020 05638 -0.1473  1.0970
025  1.0555  0.4430  1.5596
030  1.497 0.9496  1.9988
035 19063 13948 24298
040 22946  1.7950  2.8612
045 26703  2.1631 3.2976
050  3.0400 25100  3.7424
055 34097  2.8451 4.1991
060 37854  3.1764  4.6723
065 41737 35116  5.1686
070 45829  3.8591 5.6975
075 50245  4.2291 6.2731
080 55163  4.6369  6.9184
085 60894 51080  7.6748
090 68106  5.6963  8.6309
0.91 6.9848 58379  8.8624
092 71740 59914  9.1140
093  7.3821 6.1601 9.3910
094 76145 6.3482  9.7005
095 7.8795  6.5624  10.0538
096 81909  6.8138  10.4693
097 85737  7.1224  10.9805
098 90826  7.5320  11.6606
099 98846  8.1764  12.7338
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ALGA, GROWTH INHIBITION TEST
Study No. 1057767; MRD-10-577

APPENDIX H. - STATISTICAL OUTPUT (CONT’D)

The SAS System  13:30 Friday, February 25, 2011 68
--- Loading Rate ---

OECD 72 hr ErC50 CALCULATION BASED ON THE SLOPES OF THE GROWTH RATES
ErCxx 72 hr VALUES FOR DATA +/- 95 % CONFIDENCE INTERVALS

¥+ Confidence Intervals are for Information Only - May Not Be Appropriate Report *****
The Probit Procedure
Probit Analysis on CONC
Probability CONC  95% Fiducial Limits

001 -0.6842 -1.1488  -0.3005
002 -0.0603 -0.4584  0.2742
003 03356 -0.0237  0.6421
004 06334  0.3011 0.9211
005 08756  0.5634  1.1499
006 10818  0.7852  1.3462
007 12625 09783  1.5196
008 14244  1.1501 1.6761
009 15716 13052  1.8194
010  1.707M 1.4471 1.9523
015  2.2681 20240 25129
020 27140 24698  2.9712
025  3.0965 28439  3.3727
030 34400  3.1741 3.7390
035 37584 34762  4.0824
040 40604  3.7600  4.4110
045 43526  4.0324 47311
050 46403 42989  5.0478
055 49279  4.5641 5.3658
060  5.2201 48325  5.6900
065 55222  5.1089  6.0261
070 58405 53993  6.3811
075 6.1840 57119  6.7650
080 65665  6.0692  7.1933
085 7.0124 64632  7.6934
090 75734 6.9705  8.3236
0.91 7.7089  7.0929  8.4760
092  7.8561 72258  8.6416
093 80180  7.3719  8.8237
094 81987 75350  9.0271
095 84049  7.7209  9.2592
096  8.6471 79392  9.5321
097 89449 82075  9.8676
098 93408 85639  10.3138
099 99647  9.1253  11.0175
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ALGA, GROWTH INHIBITION TEST
Study No. 1057767; MRD-10-577

APPENDIX H. - STATISTICAL OUTPUT (CONT’D)

The SAS System  13:30 Friday, February 25, 2011 99
--- Loading Rate ---

OECD 96 hr ErC50 CALCULATION BASED ON THE SLOPES OF THE GROWTH RATES
ErCxx 96 hr VALUES FOR DATA +/- 95 % CONFIDENCE INTERVALS

¥+ Confidence Intervals are for Information Only - May Not Be Appropriate Report *****
The Probit Procedure
Probit Analysis on CONC
Probability CONC  95% Fiducial Limits

001 -0.0505 -0.8946  0.5895
002 05756 -0.1622  1.1533
003 09728 02963  1.5171
004 12716  0.6373  1.7948
005 15147 09116  2.0237
006 17215  1.1428  2.2208
007 19029 13434  2.3957
008 20654 15214  2.5540
009 22131 1.6818  2.6995
010 23490  1.8281 2.8346
015 29120 24200  3.4083
020 33594 28738  3.8808
025 37433  3.2521 4.2972
030 40880  3.5840  4.6790
035 44074 38857  5.0385
040 47105  4.1677  5.3841
045 50037 44370  5.7219
050 52923 46992  6.0572
055 55809  4.9591 6.3948
060 58742  5.2211 6.7399
065 61773 54900  7.0985
070 6497 57718  7.4781
075 68414 6.0742  7.8893
080  7.2253  6.4093  8.3489
085 76727  6.7981 8.8864
090 8235  7.2850  9.5650
0.91 83716 74024  9.7292
092 85193  7.5297  9.9076
093 86817  7.6696  10.1040
094  8.8631 7.8256  10.3235
095 9.0700 8.0034  10.5740
096  9.3131 8.2121  10.8686
097 96119 84684  11.2310
0.98  10.0091 8.8085  11.7132
099 106352  9.3437 124742
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ALGA, GROWTH INHIBITION TEST
Study No. 1057767; MRD-10-577

APPENDIX H. - STATISTICAL OUTPUT (CONT’D)

The SAS System  13:30 Friday, February 25, 2011 106
--- Loading Rate ---

OECD NOEC 72 hr CALCULATION BASED ON THE SLOPES OF THE GROWTH RATES (72 hr ErCxx)
DUNCAN AND DUNNETT ANALYSIS FOR 72 hr NOEC DETERMINATION
COMPARE INHIB (INHIBITION) AND RKINHIB (RANKED INHIBITION) FOR USE:

USE INHIB IF ALL ASSUMPTIONS ARE MET OTHERWISE USE RKINHIB ANALYSIS

The GLM Procedure
Duncan's Multiple Range Test for INHIB

NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.

Alpha 0.05

Error Degrees of Freedom 12
Error Mean Square 0.000105

Number of Means 2 3 4 5 6
Critical Range ~ .01820 .01905 .01956 .01991  .02014

Means with the same letter are not significantly different.

Duncan Grouping Mean N CONC
A 0998616 3 105
B 0249944 3 328
C 0.06919 3 1.02

0.020215 3 0.32

O oo

0.026771 3 0.1

E 0.000000 3 0

Page 57 of 92



ALGA, GROWTH INHIBITION TEST
Study No. 1057767; MRD-10-577

APPENDIX H. - STATISTICAL OUTPUT (CONT’D)

The SAS System  13:30 Friday, February 25, 2011 121
--- Loading Rate ---

OECD NOEC 96 hr CALCULATION BASED ON THE SLOPES OF THE GROWTH RATES (96 hr ErCxx)
DUNCAN AND DUNNETT ANALYSIS FOR 96 hr NOEC DETERMINATION
COMPARE INHIB (INHIBITION) AND RKINHIB (RANKED INHIBITION) FOR USE:
USE INHIB IF ALL ASSUMPTIONS ARE MET OTHERWISE USE RKINHIB ANALYSIS
The GLM Procedure
Duncan's Multiple Range Test for INHIB
NOTE: This test controls the Type | comparison wise error rate, not the experiment wise error rate.
Alpha 0.05

Error Degrees of Freedom 12
Error Mean Square ~ 0.000096

Number of Means 2 3 4 5 6
Critical Range ~ .01746  .01827 .01877 .01910 .01932

Means with the same letter are not significantly different.

Duncan Grouping Mean N CONC
A 0998313 3 105
B 0137395 3 328

0.044433 3 0.32

OO0

0.034362 3 1.02
D 0.001017 3 0.1

D 0.000000 3 0
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ALGA, GROWTH INHIBITION TEST
Study No. 1057767; MRD-10-577

APPENDIX H. - STATISTICAL OUTPUT (CONT’D)

The SAS System  13:30 Friday, February 25, 2011 157
--- Loading Rate ---

OECD DATA WITH % INHIBITION OF YIELD CALCULATED
OECD -- ECxx VALUES FOR 72 HR DATA +/- 95 % CONFIDENCE INTERVALS

***** Confidence Intervals are for Information Only - May Not Be Appropriate Report *****
The Probit Procedure
Probit Analysis on CONC
Probability CONC  95% Fiducial Limits

001 -3.1576  -4.6094 -2.2356
002 -24864 -3.7420 -1.6828
003 -2.0606 -3.1933  -1.3304
004 -1.7403 -2.7817  -1.0642
005 -1.4797  -24478  -0.8467
006 -1.2579 -2.1645  -0.6607
007 -1.0635 -1.9168 -0.4970
008 -0.8894 -1.6957 -0.3496
009 -07310 -1.4953  -0.2149
0.10 -0.5853  -1.3116  -0.0902
015 00182 -0.5600  0.4353
020 04978  0.0208  0.8694
025 09093  0.5003 1.2607
0.30 1.2788  0.9104 1.6326
035 16213  1.2701 1.9974
0.40 1.0462 15937  2.3614
045 22605  1.8927  2.7277
050 25699  2.1764  3.0987
055 28793 24522 34775
060 31937 27267  3.8683
065 35186  3.0059  4.2766
070 38610 3.2966  4.7105
075 42305 3.6074  5.1817
080 46420 3.9508  5.7090
085 51216  4.3486  6.3262
090  5.7251 48465  7.1054
0.91 58709  4.9664  7.2939
092 6.0292 5.0965  7.4988
093 62033 52395  7.7243
094 63978 53990  7.9762
095 66195 55808  8.2638
096  6.8801 57942  8.6018
097 72004 6.0562  9.0176
098 76262 6.4042  9.5707
099 82974  6.9519  10.4433
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ALGA, GROWTH INHIBITION TEST
Study No. 1057767; MRD-10-577

APPENDIX H. - STATISTICAL OUTPUT (CONT’D)

The SAS System  13:30 Friday, February 25, 2011 164
--- Loading Rate ---

OECD DATA WITH % INHIBITION OF YIELD CALCULATED
OECD -- ECxx VALUES FOR 96 HR DATA +/- 95 % CONFIDENCE INTERVALS

¥+ Confidence Intervals are for Information Only - May Not Be Appropriate Report *****
The Probit Procedure
Probit Analysis on CONC
Probability CONC  95% Fiducial Limits

001 -3.8557 -5.9489  -2.5943
002 -3.0490 -48702 -1.9416
003 -25372 41881  -1.5251

004 -21522 -3.6765 -1.2103
005 -1.8391 -3.2616  -0.9529
006 -1.5725 -2.9096  -0.7327
007 -1.3388 -2.6019  -0.5387
008 -1.1295 -2.3274  -0.3641

009 -0.9392 -2.078  -0.2044
010 -0.7640 -1.8504  -0.0565
015 -0.0387 -09172  0.5673
020 05378 -0.1954  1.0829
025 1.0324 04020  1.5471

030 14765 0.9143  1.9881

035 18880 13645 24214
040 22786  1.7686  2.8556
045 26564 21399  3.2953
050  3.0282 24894  3.7440
0.55  3.4001 28266  4.2049
060 37779  3.1597  4.6829
065 41684 34965  5.1843
070 45800  3.8454  5.7189
075  5.0241 42169  6.3008
080 55187  4.6260  6.9532
085 6.092 50986  7.7181

090 6.8205  5.6887  8.6849
0.91 6.9957 58306  8.9190
092 71860 59846  9.1735
093 73953  6.1538  9.4536
094 76290 6.3424  9.7667
095 7.8955  6.5572  10.1240
096 82087  6.8093  10.5442
097 85937  7.1187  11.0612
098 91055  7.5293  11.7491
099 99122  8.1754  12.8346
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ALGA, GROWTH INHIBITION TEST
Study No. 1057767; MRD-10-577

APPENDIX H. - STATISTICAL OUTPUT (CONT’D)

The SAS System  13:30 Friday, February 25, 2011 173
--- Loading Rate ---

DUNCAN AND DUNNETT ANALYSIS FOR 72 hour NOEC DETERMINATION

COMPARE 172 (INHIBITION) AND RKI72 (RANKED INHIBITION) FOR USE:
USE 172 IF ALL ASSUMPTIONS ARE MET OTHERWISE USE RKINHIB ANALYSIS

The GLM Procedure
Duncan's Multiple Range Test for RKI72
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05

Error Degrees of Freedom 12
Error Mean Square ~ 0.051541

Number of Means 2 3 4 5 6
Critical Range 4039 4227 4342 4417 4470

Means with the same letter are not significantly different.

Duncan Grouping Mean N CONC
A 14106 3 105
B 06704 3 328
C 02089 3 1.02
D -03100 3 032
D -05693 3 0.1

E 14106 3 0
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ALGA, GROWTH INHIBITION TEST
Study No. 1057767; MRD-10-577

APPENDIX H. - STATISTICAL OUTPUT (CONT’D)

The SAS System  13:30 Friday, February 25, 2011 186
--- Loading Rate ---

DUNCAN AND DUNNETT ANALYSIS FOR 96 hour NOEC DETERMINATION

COMPARE 196 (INHIBITION) AND RKI96 (RANKED INHIBITION) FOR USE:
USE 196 IF ALL ASSUMPTIONS ARE MET OTHERWISE USE RKINHIB ANALYSIS

The GLM Procedure
Duncan's Multiple Range Test for 196
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05
Error Degrees of Freedom 10
Error Mean Square 22.96716
Harmonic Mean of Cell Sizes  2.25
NOTE: Cell sizes are not equal.

Number of Means 2 3 4 5 6
Critical Range ~ 10.07 1052 10.79 1096 11.07

Means with the same letter are not significantly different.

Duncan Grouping Mean N CONC
A 9219 3 105

B 55336 3 328

C 26877 3 1.02
c

C 20553 3 0.32
D 0395 1 0.1

D

D 0000 3 0
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ALGA, GROWTH INHIBITION TEST
Study No. 1057767; MRD-10-577

APPENDIX H. - STATISTICAL OUTPUT (CONT’D)

The SAS System  12:19 Friday, February 25, 2011 30
--- Measured Concentration ---

TSCA DATA WITH % INHIBITION CALCULATED
TSCA -- ECxx VALUES FOR 72 HR DATA +/- 95 % CONFIDENCE INTERVALS

***% Confidence Intervals are for Information Only - May Not Be Appropriate Report *****
The Probit Procedure
Probit Analysis on CONC
Probability CONC  95% Fiducial Limits

0.01 -0.56509 -0.78405 -0.41500
0.02 -044210 -0.63241 -0.31070
0.03 -0.36407 -0.53647 -0.24425
0.04 -0.30537 -0.46450 -0.19407
005 -0.25763 -0.40610 -0.15310
006 -0.21699 -0.35654 -0.11809
007 -0.18135 -0.31320 -0.08727
0.08 -0.14945 -0.27451 -0.05957
0.09 -0.12043 -0.23943  -0.03426
0.10 -0.09372 -0.20724 -0.01086
0.15 0.01687 -0.07540  0.08744
020 010476  0.02697  0.16798
025 018016  0.11215  0.23972
030 024787  0.18584  0.30694
035 031062 0.25136  0.37201
040 037016  0.31102  0.43625
045 042777  0.36667  0.50049
050 048446 041978  0.56536
055 054115 047162  0.63151
060 059876 052330  0.69970
065 0.65830 0.57595  0.77097
0.70  0.72105 0.63080  0.84670
0.75 0.78876  0.68945  0.92897
080 086416  0.75429  1.02105
085 095205 0.82940  1.12884
090 1.06264 0.92343  1.26496
091 1.08935 0.94607  1.29790
092 111837 0.97065 1.33370
093 115027 0.99766  1.37310
094 118591  1.02779 141712
095 1.22655 1.06212  1.46737
096  1.27429 110242  1.52643
097 133299 1.15191  1.59910
098 141102 121762  1.69577
099  1.53401  1.32107  1.84827
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ALGA, GROWTH INHIBITION TEST
Study No. 1057767; MRD-10-577

APPENDIX H. - STATISTICAL OUTPUT (CONT’D)

The SAS System  12:19 Friday, February 25, 2011 37
--- Measured Concentration ---

TSCA DATA WITH % INHIBITION CALCULATED
TSCA -- ECxx VALUES FOR 96 HR DATA +/- 95 % CONFIDENCE INTERVALS

***% Confidence Intervals are for Information Only - May Not Be Appropriate Report *****
The Probit Procedure
Probit Analysis on CONC
Probability CONC  95% Fiducial Limits

0.01 -0.52578 -0.82605 -0.34192
0.02 -0.40465 -0.66574 -0.24336
0.03 -0.32780 -0.56436 -0.18049
0.04 -0.26999 -0.48833 -0.13297
005 -0.22296 -0.42667 -0.09413
006 -0.18293 -0.37434  -0.06091
007 -0.14784 -0.32861 -0.03163
0.08 -0.11641 -0.28780 -0.00529
0.09 -0.08783 -0.25081  0.01880
0.10 -0.06153 -0.21688  0.04110
0.15 0.04739 -0.07814  0.13513
020 01339 0.02922  0.21278
025 020822 0.11807  0.28264
030 027492  0.19432  0.34892
035 033672 026137 041395
040 039536 0.32165  0.47900
045 045210 037712  0.54479
050 050793  0.42944  0.61180
055 056377 0.48001  0.68057
060 062051 0.53003 0.75179
065 067915 0.58068  0.82648
0.70  0.74095 0.63320  0.90604
0.75 080764 0.68915  0.99261
080 0.88191  0.75082  1.08966
085 096847 0.82210  1.20338
090 1.07739 091115  1.34711
091 110370 0.93257  1.38191
092 113228 0.95582  1.41974
093 116370 0.98135  1.46137
094 119880  1.00982  1.50790
095 1.23882 1.04226  1.56101
096 1.28585  1.08031  1.62346
097 1.34366 1.12704  1.70029
098 142052 1.18905  1.80252
099 154165 1.28663  1.96382
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ALGA, GROWTH INHIBITION TEST
Study No. 1057767; MRD-10-577

APPENDIX H. - STATISTICAL OUTPUT (CONT’D)

The SAS System  12:19 Friday, February 25, 2011 68
--- Measured Concentration ---

OECD 72 hr ErC50 CALCULATION BASED ON THE SLOPES OF THE GROWTH RATES
ErCxx 72 hr VALUES FOR DATA +/- 95 % CONFIDENCE INTERVALS

***% Confidence Intervals are for Information Only - May Not Be Appropriate Report *****
The Probit Procedure
Probit Analysis on CONC
Probability CONC  95% Fiducial Limits

0.01 -0.06247 -0.13417  -0.00341
0.02 0.03292 -0.02846  0.08436
0.03 0.09345 0.03810  0.14055
0.04 013898 0.08783  0.18317
005 017602 0.12799  0.21812
006 020754 0.16195  0.24810
007 023518 0.19151  0.27460
0.08 025993 0.21781  0.29850
0.09 028244 0.24156  0.32039
0.10 030316  0.26328  0.34069
0.15 038894  0.35156  0.42639
020 045711 041975  0.49646
025 051560 0.47695  0.55789
030 056812 052743  0.6139%4
035 061680 0.57359  0.66649
040 066298 0.61696  0.71679
045 070766  0.65859  0.76578
050 075164  0.69930  0.81426
055 0.79562  0.73982  0.86293
060 084030 0.78081  0.91257
065 088649 0.82303  0.96401
0.70 093516  0.86740  1.01836
0.75 098768 0.91515  1.07713
080 1.04617  0.96821  1.14270
085 111434  1.02992  1.21925
090 1.20012  1.10742  1.31573
091 122084 1.12611  1.33906
092 1.24335 1.14642  1.36440
093 1.26810 1.16873  1.39228
094 129574 119365 142343
095 132726  1.22205  1.45896
096 1.36430  1.25540  1.50072
097 140983 1.29638  1.55209
098 147036  1.35083  1.62039
099 1.56576  1.43659  1.72812
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ALGA, GROWTH INHIBITION TEST
Study No. 1057767; MRD-10-577

APPENDIX H. - STATISTICAL OUTPUT (CONT’D)

The SAS System  12:19 Friday, February 25, 2011 99
--- Measured Concentration ---

OECD 96 hr ErC50 CALCULATION BASED ON THE SLOPES OF THE GROWTH RATES
ErCxx 96 hr VALUES FOR DATA +/- 95 % CONFIDENCE INTERVALS

***% Confidence Intervals are for Information Only - May Not Be Appropriate Report *****
The Probit Procedure
Probit Analysis on CONC
Probability CONC  95% Fiducial Limits

0.01 0.03722 -0.09146  0.13451
002 013256 0.02026 ~ 0.22028
0.03 019305 0.09020  0.27564
0.04 023855 0.14219  0.31791
0.05 027557 0.18402  0.35276
006 030707 0.21925 0.38279
0.07 033469 0.24983  0.40943
0.08 035943 0.27694  0.43355
009 038192 030137  0.45571
0.10 040263 0.32366  0.47631
0.15 048835 041375  0.56380
020 055648 0.48279  0.63590
025 0.61494  0.54030  0.69946
030 0.66743 0.59075  0.75776
035 071607 0.63661  0.81265
040 076222 0.67945  0.86541
045 080688 0.72038  0.91699
050 0.85083 0.76023  0.96817
055 0.89478 0.79973  1.01972
060 093943 083955  1.07240
065 098559  0.88043  1.12713
0.70  1.03423  0.92325  1.18506
0.75 1.08672 0.96922  1.24783
080 1.14517  1.02016  1.31797
085 1.21331  1.07927  1.39999
090 1.29903  1.15331  1.50353
091 131974 117115  1.52858
092 1.34223  1.19051  1.55582
093 136696 1.21178  1.58578
094 139459  1.23551  1.61927
095 142609 1.26255  1.65750
096 146310 1.29428 1.70244
097 1.50861  1.33324  1.75773
098 156910  1.38497  1.83131
099 1.66443 146636  1.94740
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The SAS System  12:19 Friday, February 25, 2011 106
--- Measured Concentration ---

OECD NOEC 72 hr CALCULATION BASED ON THE SLOPES OF THE GROWTH RATES (72 hr ErCxx)
DUNCAN AND DUNNETT ANALYSIS FOR 72 hr NOEC DETERMINATION
COMPARE INHIB (INHIBITION) AND RKINHIB (RANKED INHIBITION) FOR USE:

USE INHIB IF ALL ASSUMPTIONS ARE MET OTHERWISE USE RKINHIB ANALYSIS

The GLM Procedure
Duncan's Multiple Range Test for INHIB

NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.

Alpha 0.05

Error Degrees of Freedom 12
Error Mean Square ~ 0.000105

Number of Means 2 3 4 5 6
Critical Range ~ .01820 .01905 .01956 .01991  .02014

Means with the same letter are not significantly different.

Duncan Grouping Mean N CONC
A 0998616 3 1.65
B 0249944 3 054
C 0.069019 3 0.22
D 0020215 3 0.09
D 0.026771 3 0.03

E 0.000000 3 0
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APPENDIX H. - STATISTICAL OUTPUT (CONT’D)
OECD NOEC 96 hr CALCULATION BASED ON THE SLOPES OF THE GROWTH RATES (96 hr ErCxx)
DUNCAN AND DUNNETT ANALYSIS FOR 96 hr NOEC DETERMINATION
COMPARE INHIB (INHIBITION) AND RKINHIB (RANKED INHIBITION) FOR USE:

USE INHIB IF ALL ASSUMPTIONS ARE MET OTHERWISE USE RKINHIB ANALYSIS

The GLM Procedure
Duncan's Multiple Range Test for INHIB

NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.

Alpha 0.05

Error Degrees of Freedom 12
Error Mean Square ~ 0.000096

Number of Means 2 3 4 5 6
Critical Range ~ .01746  .01827 .01877 .01910 .01932
Means with the same letter are not significantly different.
Duncan Grouping Mean N CONC
A 0998313 3 165
B 0137395 3 054

0.044433 3 0.09

OO0

0.034362 3 0.22
D 0.001017 3 0.03

D 0.000000 3 0
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The SAS System  12:19 Friday, February 25, 2011 157
--- Measured Concentration ---

OECD DATA WITH % INHIBITION OF YIELD CALCULATED
OECD -- ECxx VALUES FOR 72 HR DATA +/- 95 % CONFIDENCE INTERVALS

***% Confidence Intervals are for Information Only - May Not Be Appropriate Report *****
The Probit Procedure
Probit Analysis on CONC
Probability CONC  95% Fiducial Limits

0.01 -0.44741 -0.65461 -0.31201
0.02 -0.34393 -0.52326 -0.22587
003 -0.27828 -0.44016 -0.17099
0.04 -022889 -0.37781 -0.12953
005 -0.18872 -0.32723 -0.09568
0.06 -0.15453 -0.28430 -0.06674
0.07 -0.12454  -0.24677 -0.04126
0.08 -0.09770 -0.21326 -0.01835
0.09 -0.07329 -0.18289  0.00259
0.10 -0.05081 -0.15503  0.02197
0.15  0.04223 -0.04101  0.10351
020 011618  0.04727  0.17066
025 017962  0.12032  0.23095
030 023660 0.18301  0.28800
035 028939 0.23823  0.34375
040 033948 0.28808  0.39918
045 038795 0.33428  0.45485
050 04355 037822  0.51117
055 048335 042102  0.56863
060 053182 046365 0.62786
065 058192 0.50707  0.68974
0.70  0.63471  0.55229  0.75548
0.75 0.69168  0.60066  0.82685
080 0.75513  0.65414  0.90671
085 082907 0.71610  1.00017
090 092212 0.79368  1.11815
091 094459  0.81237  1.14670
092 096901 0.83266 117773
093 099585 0.85494  1.21187
094  1.02583  0.87981  1.25001
095 1.06002 0.90814  1.29355
096 110020 0.94140  1.34472
097 114959  0.98225  1.40768
098 1.21524  1.03649  1.49142
099 131871  1.12189  1.62351
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The SAS System  12:19 Friday, February 25, 2011 164
--- Measured Concentration ---

OECD DATA WITH % INHIBITION OF YIELD CALCULATED
OECD -- ECxx VALUES FOR 96 HR DATA +/- 95 % CONFIDENCE INTERVALS

***% Confidence Intervals are for Information Only - May Not Be Appropriate Report *****
The Probit Procedure
Probit Analysis on CONC
Probability CONC  95% Fiducial Limits

0.01 -0.53344 -0.84284 -0.34562
002 -041162 -0.68073 -0.24680
0.03 -0.33434 -0.57821 -0.18377
004 -027619 -0.50132 -0.13612
005 -0.22890 -0.43896 -0.09718
006 -0.18865 -0.38605 -0.06387
0.07 -0.15335 -0.33980 -0.03452
0.08 -0.12175 -0.29852  -0.00810
0.09 -0.09301 -0.26112  0.01606
0.10 -0.06655 -0.22681  0.03842
0.15 0.04299 -0.08649  0.13272
020 013004 0.02210  0.21061
025 020473 0.11197  0.28071
030 027180 0.18908  0.34727
035 033395 0.25685  0.41263
040 039293 0.31771  0.47809
045 044999  0.37365  0.54437
050 050614 042636 0.61195
055 056230 047724  0.68135
060 061936 0.52753  0.75327
065 067833 057841  0.82872
0.70  0.74048  0.63114  0.90911
0.75 080755 0.68731  0.99661
080 0.88224  0.74919  1.09470
085 096930 0.82069  1.20967
090 1.07883  0.91000  1.35499
091 110529  0.93149  1.39017
092 113403 0.95480  1.42843
093 1.16563  0.98040  1.47052
094 1.20093 1.00895  1.51757
095 1.24118  1.04147  1.57127
096 1.28348 1.07963  1.63441
097  1.34662  1.12648  1.71210
098 142391 1.18866  1.81547
099  1.54572  1.28649  1.97857
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The SAS System  12:19 Friday, February 25, 2011 173
--- Measured Concentration ---

DUNCAN AND DUNNETT ANALYSIS FOR 72 hour NOEC DETERMINATION

COMPARE 172 (INHIBITION) AND RKI72 (RANKED INHIBITION) FOR USE:
USE 172 IF ALL ASSUMPTIONS ARE MET OTHERWISE USE RKINHIB ANALYSIS

The GLM Procedure
Duncan's Multiple Range Test for RKI72
NOTE: This test controls the Type | comparisonwise error rate, not the experimentwise error rate.
Alpha 0.05

Error Degrees of Freedom 12
Error Mean Square 0.051541

Number of Means 2 3 4 5 6
Critical Range 4039 4227 4342 4417 4470

Means with the same letter are not significantly different.

Duncan Grouping Mean N CONC
A 14106 3 165
B 06704 3 054
C 02089 3 0.22
D -0.3100 3 0.09
D -05693 3 0.03

E 14106 3 0
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The SAS System  12:19 Friday, February 25, 2011 188
--- Measured Concentration ---

DUNCAN AND DUNNETT ANALYSIS FOR 96 hour NOEC DETERMINATION

COMPARE 196 (INHIBITION) AND RKI96 (RANKED INHIBITION) FOR USE:
USE 196 IF ALL ASSUMPTIONS ARE MET OTHERWISE USE RKINHIB ANALYSIS

The GLM Procedure
Duncan's Multiple Range Test for RKI96
NOTE: This test controls the Type | comparison wise error rate, not the experiment wise error rate.
Alpha 0.05
Error Degrees of Freedom 10
Error Mean Square 0.069195
Harmonic Mean of Cell Sizes  2.25
NOTE: Cell sizes are not equal.

Number of Means 2 3 4 5 6
Critical Range 5526 5775 .5921 6014  .6077

Means with the same letter are not significantly different.

Duncan Grouping Mean N CONC
A 13462 3 1.65
B 05756 3 054
C -00270 3 022

C -02946 3 0.09

O O O

-0.7618 1 0.03

E 13462 3 0
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FROTOCOL
Contract Number: EMBSI 2010-104821
Stwdy Title: Alga, Growth Inhibition Test on Water Accommodated
Fractions of a Light Hvdroeracked Gas Oil
EMBST Study Number: 1057747
Test Substance: (Gas oil; CAS BN 64741-77-1, Distillates (petroleum), light
hydrocracked

EMBAT Test Substance Code: MRED-10-57T

Date; November 4, 2010

Room Number; LE-337/343

Proposed Key Dates:
Initial Characterization.........cooeiccmnirnesemmcesneceenens 1 2200110
WAF Equilibration and Stability Trial Start e 13.82p-10
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Final Repott Completion ..o msssmssssssssonessssssnsssrn o 18-Feb-11

Approved By:

2 () Ve [2 oV i0

E.J Febbo,MS. Date
Study Director

ExxonMohil Biomedical Sciences, Inc.
1545 US Highway 22 East
Annandale, New Jersey 08801-305%

BT A PP SO PO VLY
Paula Podhasky LN Date

Sponsor Representative

American Petroleum Institte

Washingion DT

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

Al=a, Growth Inhibition Test on Water Accommodated Fractions of a Light Hydrocracked Gas Odl; PACGE 2
1057767; MED-10-577

INTRODUCTION
Objeciive

This study will be conducted for the Sponsor fo evaluate the effects of the water
accommodated  fractions (WAFs) of MRD-10-577 on growth of the alga,
Pseudokirchneriella subcapitaia in a 96-hour static test.

Sponsor
American Petrolenm Institute
1220 L Street, NW
Washington, DC 200054070
Testing Facility/Test Site
ExxonMobil Biomedical Sciences, Inc.
Laboratory Operations
1545 US Highway 22 East
Amnandale, New Jersey 08801-3039

Compliance

This fest will be conducted in general agreement with OECD 201" and US EPA’ guidelines.
and will be conducted in compliance with OECD’ and USEPA* GLP standards.

Justification for Selecrion af Test Sysiem

Pseudokirchnerialla subcapitata (formerly Selenastrum capricormutum) has been vsed in
safety evaluations and is a common test species for freshwater toxicity studies.

Justification of Dosing Route
Potential environmental exposure is by the test substance in water.
Test Substance/Test Item Identification

EMBSI code Test Substance
MED-10-577 CAS 64741-77-1

CAS Definition: Distillates (petroleum). light hydrocracked. A complex combination of
hydrocarbons from distillation of the products from a hydrocracking process. It consists
predominantly of saturated hydrocarbons having carbon numbers predominantly in the
range of C10 through C18, and boiling in the range of approximately 160 degrees C fo
320 degrees C (320 degrees F to 608 degrees F)".

Storage Conditions: The neat test substance will be stored at room temperatire.
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APPENDIX I - PROTOCOL and PROTOCOL REVISIONS (CONT’D)

Alga, Growth Inhibition Test on Water Accommodated Fractions of a Light Hydrocracked Gas Odl, PAGE 3

1057767; MRD-10-577
MATERIALS and METHODS

Characterization af Test Substance

The test substance will be evaluated in several studies at the testing facility. Pre-test
characterization of the test substance will be performed at the testing facilify prior to its
use in the first of these studies. Posi-test characterization will be performed following
the conclusion of the last study. The following determinations will be made: FT-IE. and
UV-Vis spectra, density, physical-state, miscibility in water, methanol and/or hexane and
GC-MS "fingerprint” of the neat test substance. The GC-MS fingerprint is mn against an
ASTM hydrocarbon standard mixture. The pretest characterizations was conducted using
ASTM D2887 standard that is applied for higher boiling mixtures with compounds
eluting between approximately n-octane (n-C8) and n-triacontane (n-C30). Due to the
complex natre of the test substance, no reporting will be made of specific hydrocarbon
components. Instead, an area percent report will be 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 will be maintained at the testing
facility and the results appended to the final report. A statement will be provided by the
testing facility specifically addressing whether the test substance was stable over the course
of the testing period based on the set of analyses. The methods of synthesis, fabrication,
and/or denivation of the test substance will be maintained by the sponsor. The test substance,
as recetved, will be considered the "pure” substance.

Analysis af Mixtures

Samples will be taken from each water-accommeodated fraction (WAF) and control
solution on Day 0 prior to the addition of algae, on Day 3 (composite of the three replicates)
and Day 4 (composite of the remaining three replicates). The samples will be taken with
no headspace and refrigerated pending analvsis. Samples will be analyzed vsing static
headspace gas chromatography with flame ionization detection (HS GC-FID). Standards
of the gas oil will be prepared in reconstituted water or algal media (both are considered
equivalent for analyvtical standard purposes) and acetone. O-xylene will be used as an
internal standard.  Sample concentrations will be reported in mgT. based upon the
standard curve and intemnal standard recovery and are representative of the total dissolved
hydrocarbons of the test substance.

Sample Retention
A non-study specific refenfion samiple of the neat test substance will be taken.
Dilution Water

Algal Mutnient Media® - filtered through a stenile 0.45um filter (referenced as acceptable
medinm in OECD 201 guideline), with 400mg of NaHCO; per liter, added as a carbon
source in a no headspace environment . The algal medium meets the following limits of
essential constituents: P = 0.7 mg/L, N = 10 mg/L, chelators = 107 mmol'L and hardness (Ca
+ Mg) = 0.6 mmolTL.

Test System

FPseudokirchneriella subcapitata (formetly Selenasirum capricormium)
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APPENDIX | - PROTOCOL and PROTOCOL REVISIONS (CONT’D)

Alza, Growth Inhibition Test on Water Accommodated Fractions of a Light Hydrocracked Gas Odl; PAGE 4

1057767; MRD-10-577
MATERIALS and METHODS (CONT'D)
Supplier

Cultured at the Environmental Toxicology Laboratory of the testing facility. Imitial strain
(#1648) provided by UTEX, The Culfure Collection of Algae MCDB, School of Biological
Sciences, The University of Texas at Austin, Austin, TX 78712,

Culmrire Methods

Algae are cultured in approximately 300 ml. of nutrient media (same as dilution water with
the exception of addifional NaHCOs). Cell counts are performed to ensure that the cells are
m log phase of growth and to verify that the culture is axemic. A new culture is started
approximately weekdy using moculum from the previous culture. Cultures of P. subcapitata
are held at 22 - 25°C under confimious illumination (4440 to 4730 Lux) provided by cool-
white fluorescent bulbs. This intensity range satisfies both the OECD and OPPTS
guidelines.

Number

Initial concentration of algae will be ~1.0x 10* cells per mL in each replicate chamber.
Age at Initiation of Exposure

Algae will be taken from stock culfures in log phase of growth (4-7 days).
Test Systemn Identification

All test chambers will be labeled to show study number, loading level, replicate, observation
day and chamber number.

Selection

Replicates 1 through 12 of each treatment will be inoculated with algae. All test flasks will
then be placed on a shaker table for the duration of the study. Chamber positions on the
shaker table will be randomly assigned using a computer generated randomization schedule.
A printout of the randomization schedule will be included in the raw data.

Contaminanis

There are no known contaminants in the dilution water (algal nutrient media) believed to
be at levels high enough to interfere with this study. The media is prepared from reagent
grade chemicals and UV-sterilized, deionized well water that 1s treated and distributed
throughout the testing facility via PVC and stainless-steel pipes. The deionized water is
monitored for prionity pollutants, un-ionized ammonia, fotal suspended solids, and for
bacterial properties by Accutest®, 2235 Route 130, Dayton, NJ 08810. Contaminant
analysis of the water is not performed in a GLP compliant manner. This is not believed to
affect the results of the analysis. Contaminant analysis results are maintained at the testing
facility.
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APPENDIX | - PROTOCOL and PROTOCOL REVISIONS (CONT’D)

Alza, Growth Inhibition Test on Water Accommodated Fractions of a Light Hydrocracked Gas Oil,; PAGE 5

L057767; MED-10-577
EXPERIMENTAL PROCEDURE
Eguilibration Trial

A WAF equilibration trial to determine the appropriate WAF mixing duration will not be
performed specifically for this study; the mixing time periods will be based on the results of a
equilibration trial nm for the daphnia acute study (1057742).

Range Finding Test

A 96-hour range finding test will be performed. P Subcapitata will be exposed to the WAFs
of 0,10, 1.0, 10 and 100 mgT loading rates plus a control vnder static conditions (the
loading rates chosen were based on previous algal testing vsing a similar gas oil sample).
Twelve replicates per loading level will be used in the range-finding test, cell counts will be
performed on three replicates per day for four days. The test chambers will be completely
filled with the appropriate solution such that zero or nunimal headspace exists in the test
chambers. The procedures followed for the range finding study will be the same as noted in
Preparation and Administration of Test Substance, Test Chamber and Volume of Solution
and Environmental Conditions section of the protocol. This phase of the study will not be
subject to GLP standards.

Definitive Test Design

CROUP Ln.mggl IJ.E\'EL I\"[m[BPEé{R G;_L CELLS

1 0 ~1.0x10°
{Control) (per 12 replicates)

2 TBD ~1.0x10°

3 TBD ~1.0x10°

4 TBD ~1.0x10°

5 TBD ~1.0x10°

6 TBD ~1.0x10°

TBD = To Be Determined
Preparation and Administration of Test Subsiance

Individual WAFs will be prepared for each loading level by adding the appropriate amount
of the test substance to algal mitnient media in glass aspirator bottles. The vessels will be
closed using foil covered neoprene stoppers. The solutions will be mixed with Teflon®
coated stirbars on magnetic stirplates. The vortex will be set at = 10% of the static liquid
depth. The solutions will mix for 24 hours (=] hour) at room temperature (22°=2°C). At
the end of mixing, the solutions will be allowed to seftle and equilibrate to fest temperature
for 1 hour (15 mimites). At the end of the settling peniod the solutions will be removed
from the mixing vessels through the outlet at the bottom of the vessels. Test flasks will be
conditioned by rinsing with the appropriate solution. Twelve replicates at each loading will
be prepared. Each test flask will be inoculated with ~1.0 x 10* cells per mL.
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APPENDIX | - PROTOCOL and PROTOCOL REVISIONS (CONT’D)

Alsza, Growth Inhibition Test on Water Accommodated Fractions of a Light Hydrocracked Gas Ol PAGE &

1057767; MRD-10-577
EXPERIMENTAL PROCEDURE (CONT'DY)

Test Chamber and Volume of Solution

Test chambers will be glass 125mL Erdemnmever flasks closed with screw caps to prevent
confamination, evaporation and/or volatilization. Each chamiber will contain ~140mL of test
solution (no headspace) and two 14mm glass spheres to facilitate mixing.

Exposure Duration
96 hours (=1 hour)
Emironmental Condirions

Fange of acceptable test temperatures: 227 to 25°C.

Continuous light at 4440 to 4730 Lux; provided by cool-white fluorescent bulbs. The sensor
will be located on the shaker table with the photometric cell at the same height as the top of
the solution in the flasks.

The OECD guideline states that the pH of the medium should not increase by more than 1.5
units; this 15 not applicable for the sealed test design to be used in this stody.

Oscillation Rate: 100mpm = 10%.

Oscillation rate will be venified daily. The pH of each treatment and confrol will be
measured on Day 0 and daily after cell density determinations (composite of three
replicates).

Environmental conditions (light and temperature) will be monitored using the laboratory
computer system (Watchdog V3 monitoring system) to provide a record of the
continuons measurements for temperature and lighting in the fest area, in the event that
Watchdog 15 not functioning, manual measurements will be recorded twice daily.
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Alza, Growth Inhibition Test on Water Accommodated Fractons of a Lizht Hydrocracked Gas Odl; PAGE T

L057767; MRD-10-577
EXPEFIMENTAL PROCEDURE (CONT'D)

Experiinental Evalnation

Cell density 1s determined for each test and control chamber using a hemacytometer and
microscope at 24, 48, 72, and 96 hours (= 1 hour) after the beginning of the test. Cell density
determinations will be performed on three replicates at each observation interval and the
replicates will then be discarded. Any unusual cell shapes. color differences. differences
in chloroplast morphology, flocculations, adherence of algae to test confainers. or
aggregation of algal cells (clumping) and any test substance msolubility (surface slicks,
precipitates) will be documented at the time of cell density determinations and will be
reported. Following in-hife termination, it will be determined whether the altered growth
response between controls and fest algae (in highest test chemical concentration(s)) was
due to a change in relative cell numbers, cell sizes, or both. These observations are
qualitative and descriptive, and are not used in end-point caleulations. In test
concentration(s) where growth is maximally inhibited, algistatic effects may be
differentiated from algicidal effects by the following method. Aliquots of test solution
from the replicate chambers having the lowest loading level'concentration which
completely inhibited algal growth or the highest loading level'concentration which
inhibited algal growth will be combined into a new test container with a sufficient
volume of fresh mutrient medium to dilute to a loading level/concentration which does not
affect growth. The subculture will be incubated under the environmental conditions used
in the definitive test for a period of up to @ days. and observed periodically (e.g. every
other day) for algal growth to determine if the algistatic effect noted after the 96-h test is
reversible. This subculture will be discontinued as soon as growth occurs.

Test Acceptability

A test may not be acceptable if cell density in the Control does not increase by a factorof =
16 within three days.

The mean coefficient of variation for section-by-section specific growth rates in the control
cultures must not exceed 35%. This criterion applies to the mean value of coefficients of
variation calculated for replicate control cultures.

The coefficient of variation of average specific growth rates during the whole test period in
replicate control cultures mmst not exceed 7% in tests with Pseudofirchnerialla subcapitata.
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Alza, Growth Inhibition Test on Water Accommodated Fractons of a Lizht Hydrocracked Gas Odl; PAGE 8

L057767; MRD-10-577
EXPEFIMENTAL PROCEDURE (CONT'D)

Calcnlations

Effect Loading/Concentration 50 (EL/ECs;) values will be defernuned. This is defined as
the loading level/'concentration of the test substance which results in a 50% reduction in
growth, as determined by average specific growth rate and vield (relative to the Control) for
the specified fime of exposure. The 72- and 96-hour values will be calculated where
appropriate. However, if the 72 or 96-h measured values are outside the range -/-20% of
the initial measured concenfration, then results will be based on the geometric mean
concentration during the exposure.

Results will be calculated with average specific growth rate (E:L/Csp) and vield
(ExL/Cxp).

The specific growth rates for each treatment are determined by calculating the slope of the
regressimaljﬂf of the In {cell density) versus time using the PROC REGEESSION procedure
from SAS

Yield is calculated as the biomass at the end of the test minus the starting biomass for
each single vessel of controls and treatments. For each test concentration and control, a
mean value for vield along with variance estimates will be calculated. The percent
inhibition in yield (%ely) will be calculated for each treatment replicate as follows:

(5.-1)
-

C

%I, = X 100

where:

% Iy: percent inhibition of vield;

- Y¢: mean value for yield in the control group;
- X¥'1: value for yield for the treatment replicate.

The EL/ECs; value will be determined based on the percent inhibition relative to the control
values. The ELs;p values will be calculated by using the inverse interpolation method of
Snedecor and Cochran®, the Trimmed Spearman-Karber Method'?, or another appropriate
method to be documented in the raw data and report.

The No Observed Effect Loading/Concentration (NOEC/NOEL) will also be deternuned.

An analysis of variance ANOVA procedure’ of SAS will be used to determine
loadings/concentrations which are statistically mhibited based on the Control treatment.
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Alga, Growth Inhibition Test on Water Accommodated Fractions of a Light Hydrocracked Gas Ol PAGE ®
1057767; MED-10-577

EEPORT
After termination of the study, a final report that ncludes the following information will be
submitted:
Test substance:

s physical nature, and where relevant, physiochemical properties
s identification data

Test algae: origin, lab culture, strain, method of cultivation
Test conditions:

date of the start and end of the test

test procedure used

composition of the medinm

temperature and pH values of the test solutions at the start and end of the test
methods of preparation of test solutions

loading levels/concentrations used

mformation on concentrations of the test substance in the fest solutions

light intensity

description of the test chambers, volume of solution

cultuning apparatus

5
&

cell density for each flask at each measuring point and method for measuring cell density
mean values of cell density

growth curves, if applicable

EC and EL values and method of calculation

NOEC and NOEL

other observed effects

statistical owtput from endpoint detemunations

deviations from experimental design

RECOERDS

Al appropriate materials, methods and expenimental measurements required in this protocol will be
recorded and documented in the raw data. Any changes, additions or revisions of this protocol nmst
be approved by the Studv Director and the Sponsor Representative. These changes will be
documented mn writing, including the date, the justification for the change, and the signatures of the
Study Director and Sponsor Representative.

The protocol. final report, raw data or 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.
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QUALITY ASSURANCE

The Quality Assurance Unit of ExxonMobil Biomedical Sciences, Inc. will audit the protocol,
conduct study based phase inspection(s) and audit the draft final report (before sponsor review)
to assure that they are in conformance with company SOPs and the appropriate guidelines and
Good Laboratory Practice Regulations.

GUIDELINE EXCEPTIONS
Due to the limited solubility of the test substance the following exceptions will apply for this study:

The concentration of the test substance in solutions will not be determined prior to test
mitiation. Day 0 samples will be faken of the solutions at each loading level but will not
necessarily be analvzed prior fo test mitiation. Due to the hmited solubility of the test
substance, it may not be possible for analytical results fo demonstrate that the inifial
concentration of the test substance will be maintained at 80% throughout the test. As stated
m the Calculations section; if measured values are outside the range +/-20% of the imitial
measured concentration, then results will be based on the geomefric mean concentration
during the exposure.

Consistent with the OECD document on aguatic toxicity testing of complex substances™, it
15 deemed more appropriate to prepare mndividual WAF treatment solutions by adding the
test substance to dilution water and removing the WAF of each muxture for testing than to
prepare dilutions of a stock solution.

None of these planned guideline exceptions are believed to affect the outcome, infegrity or
quality of the study.
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10.

11.

12.

EEFERENCES

Organization for Economic Cooperation and Development (OECD). Guidelines for Testing
of Chemicals, Section 2: Effects on Biotic Systems, Guideline 201: Alga. Growth Inhibition
Test. 23 March 2006.

U5, Environmental Protection Agency, Ecological Effects Test Guidelines, OPPTS
850.5400: Algal Toxicity, Tiers I and IT.

OECD. Principles of Good Laboratory Practice, C(97)186 (Final). 1997.

Umnited States Environmental Protection Agency (USEPA), Toxic Substances Control Act
(TSCA) Good Laboratory Practice Standards, 40 CFR Part 792, 1989,

API Petrolenm process stream terms included in the chemical substances inventory under
the Toxic Substances Control Act (TSCA). American Petrolenm Institute, Washington, DC.
February, 1985. 40 pp.

USEPA. The Selenasirumn capricormuium Printz Algal Assay Bottle Test. EPA-G00/9-T8-
018. July 1978.

International Organisation for Standardisation (1998). ISO/DIS 14442 Water quality —
Guidelines for algal growth inhibition tests with poorly soluble materials, volatile
compounds, metals and wastewater

SAS User's Guide: Statistics, Version 5.18 Edition. SAS Institute, Inc., Cary, NC. 1985.

Snedecor, G.W. and W.G. Cochran. Statistical Methods, 8 Edition, 1089, Iowa State
University Press / Ames.

Hamulton, M., B Fusso, E. Thurston, 1977, Trimmed Speamman-Karber Method for
Estimating Median Lethal Concentrations in Toxicity Bioassays. Environmental Science
and Technology, Vol. 11, No. 7, p.714-719.

Duncan, D.B. (1975), i-Tests and Intervals for Comparisons Suggested by the Daia,
Biometrics, 31, 330-359.

OECD (2000). Guidance Document on Acquatic Toxicity Testing of Difficult Substances and

mixtures. Environmental Health and Safety Publications. Senies on Testing and Assessment. mo.
23. Organisation for Econemic Co-operation and Development. Pans.

Page 83 of 92



ALGA, GROWTH INHIBITION TEST
Study No. 1057767; MRD-10-577

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

Al=a, Growth Inhibifion Test on Water Accommodated Fractons of a Light Hydrocracked Gas Odl;

1057767, MED-10-577

EMBSI - Clinton:
Study Director.

Environmental Toxicology and Fate Coordinator ...
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APPENDIX I - PROTOCOL and PROTOCOL REVISIONS (CONT’D)

FROTOCOL CHANGE RECORD Page 1of2

This record must be spproved By the Sponsor Representative and the Swdy Director for all proterol changes miade
subsequent to initial diswibution. Upon contplation. a copy of this record st be distrbuted to all recipiems of the
protocel and the original submitted to the Archivis.

Study Mumber: 1057767 Revision Number: 1 Dage: 3-Dec-10

Page 1/ Proposed Key Dates for Completion:

Proposed Key Dates:

Experimental STart ..o iirenineei e SO0 L
Experimental Termination ... ieeseeenn 4= 0e06- 10

Revised Stetement:
ot oot T2 (] [T R ——— B < S L]
Experimental Termination. ... e mersssssensconrnennn | 1=080=100
Justificarion: revised start date, based on range finder completion

Page 5 [ Definitive Test Design

Previgus Stalement:

GROUP | LOADING LEVEL | NUMBER OF CELLS
! (mg/L) : PER mlL

1 0 ~1.0x 10* ;
(Control) {per 12 replicates)

2 0.05 ~1.0 % 10*
R N L ~10x 10¢

4 0.72 ~1.0x 10° ;

5 2.74 1.0x 10"

6 104 ~1.0% 10°

TBD » To Be Determmed

Jusiification: sddition of definitive loading levels
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APPENDIX | - PROTOCOL and PROTOCOL REVISIONS (CONT’D)

PROTOCOL CHANGE RECORD Page 2 of 2

This record must be approved by the Sponsor Representative and the Study Director for all protocol changes made
subsequent to initial distribution. Upaon completion, 2 copy of this record must be distributed to all recipients of the
protocol and the original submitted to the Archivist,

Study Number: 1057767 Revision Number: | Date: 3-Dec-10
DISTRIBUTION
EMBSI - Clinton:
Study Director,
Environmental Toxicology and Fate Coordinator .......... E. J. Febbo
Environmental Sciences, Section Head... ceemeneennens 1 P Parkerton
Environmental Chemistry / Conmhruuug Sclenlml
for Characterization/Analysis of Mixtures... wenereeenes D0 . Letinski
Study TechniClans. ..o essnmsesenes 4« 1, Butler

. M. Knarr
M. I. Connelly
E. M. Gallagher
... B, A, Kelley
. R. G. Manning

weeeeee B J. Foster
D.M. McDougall

API:
Sponsor Representative ..o ecevceseessnecsiemsaressesnneeenns PallA Podhasky
Sponsor’s Study Monitor .........coenieessiesieins e, Jim Swigert

Required signanu-gs".i- o

? e Dec2oio Z 1) ”L;,&f [10s /0O
Paula Podhasky Date E. J. Febbo Date
Sponsor Representative Study Director
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APPENDIX | - PROTOCOL and PROTOCOL REVISIONS (CONT’D)

PROTOCOL CHANGE RECORD Page | of 5

This record must be approved by the Sponsor Representative and the Study Director for all protocol changes made
subsequent to initial distribution. Upon completion, a copy of this record must be distributed to all recipients of the
protocol and the original submitted to the Archivist,

Study Number: 1057767 Revision Number: 2 Date: 10-Jan-11

el a o ey —

Administrative Change:
B. A, Kelley will replace E. I, Febbo as Study Director

Justification:
E. J. Febbo will be taking a long-term assignment for the Upstream Research Company.

Page 1/ Proposed Key Dates for Completion:

Proposed Key Dates:
Experimental Start ... 1=086= 10
Experimental Termination. ... e s 11-Dec-10
Draft Report Completion........cooecoriceresinsissresssensnesssonsressnese 1beJane=11
Final Report Completion ..........ccooieininicessnscisnne. 1 8-Feb-11
Revised Starement:
Experimental Stant ......ooovimmmmsimmmmsmmsssrmsssssssssre s | 1=J@0=11
Experimental Termination...........ccoovmsmmssmssnsssnsmnns: 1 3-Jan-11

Draft Report Completion ... 13-Feb-11
RLETILTS v LT ol 1) [ —————————— £V« S

Justification: A second trial will be performed. The mean coefficient of variation for section-by-
section specific growth rates in the control cultures exceeded 35%.

Mote: The light intensity will not change, additional bulbs were added and the test chambers will be
placed further away from the bulbs, this provides more consistent light levels to all test chambers.

Page 3 / Analysis of Mixtures

Previous Statement;
Samples will be taken from each water-accommodated fraction (WAF) and control

solution on Day 0 prior to the addition of algae, on Day 3 (composite of the three replicates)
and Day 4 (composite of the remaining three replicates).

Revised Statement:
Samples will be taken from each waler-accommodated fraction (WAF) and control
solution on Day O prior to the addition of algae, on Day 3 {composite of a subsample from
the three replicates) and Day 4 (composite of a subsample from the three replicates).
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APPENDIX | - PROTOCOL and PROTOCOL REVISIONS (CONT’D)

PROTOCOL CHANGE RECORD Page 2 of 5

This record must be approved by the Sponsor Representative and the Smdy Director for all protocol changes made
subsequent to initial distribution. Upon completion, a copy of this record must be distributed to all recipients of the
protocol and the original submitted to the Archivist,

Study Mumber: 1057767 Revision Number: 2 Date: 10-Jan-11

Addirional Statement
Chemical control replicates will be prepared at the mid (1.02 mg/L} and high loading
levels (10.5 mg/L), (six replicates at both levels), mercuric chloride will added to
eliminate biological growth, composite of a subsample from the three replicates will be
analyzed after 72 and 96 hours along with the normal test samples. These samples will be
taken and held in the same manner as the test samples. The concentration of mercuric
chloride used will be documented in the raw data and reported.

Justification:
Sampling clarification for addition of “subsample”. Significant chemical loss was observed
in the Range Finding test, these “poisoned” chemical control samples will eliminate
biclogical processes and verify test chamber integrity for concentration stability.

Page 4 | Selection:

Previous Statemeni:
Replicates 1 through 12 of each treatment will be inoculated with algae. All test flasks will
then be placed on a shaker table for the duration of the study. Chamber positions on the
shaker table will be randomly assigned using a computer generated randomization schedule.
A printout of the randomization schedule will be included in the raw data.

Revised Statement:
Replicates 1 through 18 of each treatment will be inoculated with algae. All test flasks will
then be placed on a shaker table for the duration of the study. Chamber positions on the
shaker table will be randomly assigned using a computer generated randomization schedule.
A printout of the randomization schedule will be included in the raw data. The chemical
control samples will not be randomized among the test samples, they will be placed near the
shaker table, exposed to the same light levels as the test replicates,

Justification;
Addition of the chemical control samples,
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APPENDIX | - PROTOCOL and PROTOCOL REVISIONS (CONT’D)

PROTOCOL CHANGE RECORD Page 3 of 5

This record must be approved by the Sponsor Representative and the Study Director for all protocol changes made
subsequent o initial distribution. Upon completion, a copy of this record must be distributed to all recipients of the
profocol and the original submitted to the Archivist.

Study Number: 1057767 Revision NMumber: 2 Date: 10-Jan-11

Page 5/ Definitive Test Design

Previous Statement.

GROUP LOADING LEVEL NUMBER OF CELLS
(mg/L) PER mL
1 0 ~1.0x 10*
(Control) {per 12 replicates)
2 0.05 ~1.0x% 10*
3 0.19 ~1.0x 104
4 0.72 ~1.0x 10¢
5 2.74 ~1.0x 10
6 10.4 ~1.0x 10°
Revived Statement;
GROUP LOADING LEVEL NUMBER OF CELLS
(mg/L) PER mL
! 0 ~1.0x 10*
{Control) {per 12 replicates)
2 0.10 ~1.0x 10*
(per 12 replicates)
3 0.32 ~1.0x 10
iper 12 replicates)
4 1.02 ~1.0x 10*
(per 18 replicates)
5 3.28 ~1L0x 1
(per 12 replicates)
] 0.5 ~1.0x 1
{per 18 replicates)

Justification: addition of chemical control replicates and modification of concentrations, using a dilution
factor of 3.2.
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APPENDIX I -PROTOCOL and PROTOCOL REVISIONS (CONT’D)

PROTOCOL CHANGE RECORD Page 4 of 5

This record must be approved by the Sponsor Representative and the Study Director for all protocol changes made
subsequent to initial distribution. Upon complétion, a copy of this record must be distributed to all recipients of the
protocol and the original submitted 1o the Archivise

Study Number: 1057767 Revision Mumber: 2 Date: 10-Jan-11

Page 5/ Preparation and Administration of Test Substance:

Previous Statement
Twelve replicates at each loading will be prepared.

Revised Statement:
Twelve replicates at each loading will be prepared; plus six additional replicates at the 1.02 and 10.5
mg/L loading levels.

Justification:
Addition of the chemical control replicates,

Page 12 / Distribution

Previous Statement:
Study Director,
Environmental Toxicology and Fate Coordinator .......... E. J. Febbo

Revised Statement:
Study Director... - - B AL Kelley
Environmental Tomcnlog}' and Fme Coordmamr .......... G. E. Bragin
Justification:
E. J. Febbo will be taking a long-term assignment for the Upstream Research Company,
DISTRIBUTION
EMBSI - Clinton:
Study Director... R : . W < |
Eavironmental Tnxmu[ogy and Fnl:-l: Cmrdmamr REOUURPRRORSOS & B - : :T:x |
Environmental Sciences, Section Head ... ceeensmssacsssessenseceascase T F. PAFKEFLON
Environmental Chemistry / Contributing Sl:n:ﬂust
for Chu'actcnzanav'mlym OF MIKIUPes. ......occeieccveceneniecnecnsan e L I Letinski
Study Technlclam ..J. [, Butler
M. J. Connelly
E. M. Gallagher
B. A. Kelley
R. (. Manning
Contract Administrator...... ....B. I Foster
APIL:
Sponsor Representative...... vemvrnenreereen PEULA Podhasky
Sponsor's Study MOoniior ..o e JI Swigert
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APPENDIX I - PROTOCOL and PROTOCOL REVISIONS (CONT’D)

PROTOCOL CHANGE RECORD

Page S of §

This record must be approved by the Sponsor Representative and the Study Director for all protocol changes made
subsequent to initial distribution. Upon completion, a8 copy of this record must be distributed to all recipients of the

protocol and the original submitted to the Archivist.

Study Number: 1057767 Revision Number: 2 Date: 10-Jan-11
Requimd sigmmrcs

‘-)GI& ; S‘ X&)C 2& \C S22t /ﬂ_%aj Y \]?‘/'vl’
Paula Podhasky Date B.A.Kelley U Date
Sponsor Reprcscnmwe Study Director

4 - 14Jor(/
G. E. Date

Environmental Toxicology and Fate Coordinator
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APPENDIX I - PROTOCOL and PROTOCOL REVISIONS (CONT’D)

FROTOCOL CHAMGE RECORD Page | of |

i i Il protecol changes madi
Thung_uﬁmusahcqpmmdhf_fl}rzipmmltmmlwm‘rd:h:ﬁmd:p[lnmﬂ'iwa ha
subseqguens to initial distribution.  Upos completion, & cogry of this recard musi be distributed b0 all recipients of he
protocod and the oripinal submited tir the Archivist.

Study Mumbers: 1057767 Revision Mumber: 3 Drate: 27 Ogtober 2011

Page 1/ Sponsor Representative;
Paula Podhasky

Hevised:
Foussell White

Justification: Paula Podhasky has setired from American Petroleam Insiiate and has been replaced with

Fousell White.
Page 12/ PERSONNEL:

Gection Head, Env, SelemeeS o ooeeeeesseececaeie s o0 Lo Fy Parkerton
Revised:

Section Head, Env. SCIEnees. o ss R. A. Barter

Justification: T. F. Parkenon has been replaced with B.A. Bamer as Section Head effestive July 1, 2011

DISTRIBUTION
Study DIrECtOr ..o B. A Kelley
Sponsor Representative .. o Russell White
Sponsor’s Smdy MOnIor e Jim Swigerl
Section Head, Env. Sciences . R A Barter
Lab Coordinstor, Env, Toxicology and Fate........... G, E. Bragin

Lah Coordinator, Environmental Chemistry,
Principal Investigator Characterization {EMBEI) ... 1. Letinski

Study TechniCians ... o Dk Butler
T.M. Knarr
P % [ B 11T | 5
Chuality Assuranee Unit_ Cebd. MeDougall
Comtract AdminEsrbor .. evereiersnmrsierersseeseses B J, FOSIEE
Required s gnatures:
/
Rl oy SOty oy
Russell White Daic B A. Kelley ¥ Date
Sponsor Representative Study Direcior
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