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GLE 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) 18&/Final, 1997 and the United
States Environmental Protection Agency (USEPA) Toxic Substances Control Act, Good
Laboratory Practice Standards, 40 CFR Part 792, 1989 with the exceptions listed below.

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

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

The above exception is not believed to have an adverse effect on the study results.

Study Director

ExxonMobil Biomedical Sciences, Inc.
545 1UUS Highway 22 East

Annandale, New Jersey 08801-3059
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Date

Sponsor Representative
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12200 L Street, N'W
Washington, DC 20005-4070
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QUALITY ASSURANCE STATEMENT

STUDY NUMBER: 1057758
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
Inspected

Protocol

Preparation of Day |
WAF

First review of Final
Report & Raw Data

Second Review of
Final Report &
Faw Data

Third Review of
Final Report:
Appendix A only

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

4 Dec 200

raw data.

Date(s) of
Inspection

May 16, 2011
June 13 & July
29, 2011

October 12 &
Oietober 14, 2011

Oictober 25 &
October 26, 2011

December 6, 2011

Reported to
Study Director
May 17, 2011
July 29, 2011

October 14, 2011

October 26, 2011

December 6, 2011

Reported to
Management

June 13, 2011
July 12, 2011

Cietober 6, 2011
Cictober 7, 2011

Movember 1, 2011
Movember 8, 2011

Movember 1, 2011
Mowvember 8, 2011

December &, 2011

Date

Quality Assurance Unit Coordinator
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PERSONNEL
Study Director:
Sponsor Representative:

Section Head, Environmental Sciences:
(until July 1, 2011)

Section Head, Environmental Sciences:
(effective July 1, 2011)

Environmental Toxicology & Fate
Laboratory Coordinator:

Environmental Chemistry Laboratory Coordinator;
Principal Investigator for Characterization &

Analysis of Test Solutions:

Quality Assurance Unit Coordinator:

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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Oncorhynchus mykiss, Fish Acute Toxicity Test:
Study No. 1057758; MRD-10-577

SUMMARY

This study was conducted for the Sponsor to evaluate the acute toxicity of the water
accommodated fractions (WAFs) of light hydrocracked gas oil (CAS No. 64741-77-1) to the
rainbow trout, Oncorhynchus mykiss. This study was performed as a 96-hour static-renewal test.

A single treatment WAF was prepared by adding the appropriate amount of test substance to
dilution water in a 20L glass aspirator bottle and stirring on a magnetic stir plate with a vortex of
approximately 10% of the static liquid depth for approximately 24 hours. Approximately one
hour after stirring termination, the aqueous portion of the WAF solution was removed for testing.
A fresh WAF was prepared daily for test solution renewals. The loading rates tested were 0
(control) and 2.6 mg/L.

One test chamber was prepared for the treatment group and control. Each test chamber
contained seven rainbow trout. The test chambers were 8 L glass aspirator bottles containing
approximately 8500 mL of solution (no headspace) and closed with foil covered stoppers.
Water quality (temperature, pH, and dissolved oxygen) measurements of each new and old
solution were measured. Observations for mortality and abnormal behavior or appearance were
performed at 6, 24, 48, 72 and 96 £1 hour intervals after the beginning of the test.

Concentrations of the test substance hydrocarbon components were quantified against gas oil
standards for automated static headspace gas chromatography with flame ionization detection (HS
GC-FID) analysis. The total peak area for eluted hydrocarbon components from WAF headspace
analysis was summed for quantification. The distribution and percentage of gas oil components
measured in the WAFs differed from the parent gas oil standards owing to the differing
solubilities of individual gas oil 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 geometric mean measured hydrocarbon concentrations were ND (Not Detected,
control) and 0.54 mg/L. The old solutions retained 65 to 73% of the new initial measured
hydrocarbon concentrations.

Acute toxicity results are expressed as percent mortality. The 50% Lethal Loading (LL50) is
the calculated loading rate of the test substance which would cause 50% mortality in a
population of test organisms over a specified exposure period. Results expressed as the 50%
Lethal Concentration (LC50) represent the concentration of hydrocarbons that solubilized from
the test substance into the WAF for the treatment group. This test was performed at a single
"UTC" (upper threshold concentration). No mortality or sub-lethal effects were observed. As
such, the results are reported as a "greater than" value.

The 96-hour LL50 and LC50 values were determined to be > 2.6 mg/L and > 0.54 mg/L, based
on loading rate and geometric mean measured hydrocarbon concentration, respectively.
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Oncorhynchus mykiss, Fish Acute Toxicity Test:
Study No. 1057758; MRD-10-577

INTRODUCTION
Objective
This study was conducted for the Sponsor to evaluate the acute toxicity of the water-
accommodated fractions (WAFs) of light hydrocracked gas oil (CAS No. 64741-77-1) to
the rainbow trout, Oncorhynchus mykiss, in a 96-hour static-renewal test.
Sponsor
American Petroleum Institute
1220 L Street, NW
Washington, DC 20005-4070
Testing Facility
ExxonMobil Biomedical Sciences, Inc.
1545 US Highway 22 East
Annandale, New Jersey 08801-3059
Initial Characterization
12 July 2010
Study Initiation Date
31 May 2011
WAF Egquilibration and Stability Trial Start (Mixing)
13 September 2010
WAF Mixing Start (Definitive Study)
12 June 2011
Experimental Start (Definitive Study)
13 June 2011

Experimental Termination (Definitive Study)

17 June 2011
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Oncorhynchus mykiss, Fish Acute Toxicity Test:
Study No. 1057758; MRD-10-577

INTRODUCTION (CONT’D)
Final Characterization
26 July 2011
Compliance
The study was conducted in compliance with OECD' and USEPA? Good Laboratory
Practice (GLP) standards with the exceptions outlined on page 4. The study was
performed in general agreement with the OECD® and EPA* guidelines with the

exceptions listed on page 17. The general methodology of the test was based on the step-
down approach proposed by Jeram et.al’

MATERIALS and METHODS

Test Substance ldentification

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) 6.

Additional test substance information supplied by the Sponsor is attached in Appendix F.
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.
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Oncorhynchus mykiss, Fish Acute Toxicity Test:
Study No. 1057758; MRD-10-577

MATERIALS and METHODS (CONT'D)
Dilution Water

Reconstituted moderately hard water’ (Batch #644) was prepared with deionized well
water and reagent grade chemicals (salts) (NaHCOs;, CaSO4, MgSQO,, and KCI), and
was aerated prior to use. UV-sterilized, deionized well water is distributed throughout
the testing facility via PVC and stainless steel pipes. See Appendix C for the dilution
water analysis.

Contaminants

There are no known contaminants in the feed used for acclimation or in the dilution
water believed to be at levels high enough to interfere with this study. The feed was
analyzed for minerals and pesticides residues by New Jersey Feed Lab Inc., 1686 Fifth
Street, Trenton, NJ 08638. The deionized water is monitored annually 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. This is not believed to affect the results of the
analyses. 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 both prior to and after completion of the study using the following analyses:
Ultraviolet/Visible and Infrared Spectrophotometry, density, physical—state, miscibility
in water, methanol and /or hexane and a GC-MS Total Ion Chromatogram
("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
E. 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 new water-accommodated fraction (WAF) and
control solution on Day 0 and Day 3. Samples of the old solutions were collected on
Day 1 and Day 4. Samples were collected with no headspace in 40 mL VOA vials and
refrigerated pending analysis. (Additional samples were collected, but were not
required by the protocol. These additional samples were not analyzed.)
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Oncorhynchus mykiss, Fish Acute Toxicity Test:
Study No. 1057758; MRD-10-577

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

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

Test System
Oncorhynchus mykiss (rainbow trout)

Justification for Selection of Test System

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

Supplier

The fish were supplied by Thomas Fish Company, Anderson, California and received in
good condition on 26 May 2011.

Husbandry and Acclimation

Upon arrival from the supplier, fish were quarantined and observed for parasites and
disease for 18 days prior to use in the test. Fish were held for at least 7 days in dilution
water at test temperature of 15 + 100C, continuously acrated to maintain the dissolved
oxygen level at > 80% of the saturation value. Fish were held under a light regime of 16
hours light: 8 hours dark with a light intensity similar to that of the definitive test. No
treatment for disease was administered during the course of the acclimation. The lot of
fish was considered acceptable for use, since there was no mortality during acclimation.
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Oncorhynchus mykiss, Fish Acute Toxicity Test:
Study No. 1057758; MRD-10-577

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

The remaining fish from the stock population were maintained for a reasonable time for
use in method development, training purposes, etc. Fish were euthanized following the
most appropriate and humane technique. A tricaine methane sulphonate (MS-222)
solution was prepared in laboratory dilution water. The MS-222 solution was prepared
at a concentration of 500 mg/L and pH buffered to be in the range of 7.0 - 7.5. Fish were
held under static conditions using biological and mechanical filtration and were fed daily
with Finfish Starter supplied by Zeigler Bros. Inc., Gardners, PA.

Number and Sex

Number: 14; Sex: not applicable

Age at Initiation of Exposure

Juveniles. The fish hatched on 30 April 2011 and were 45 days old at test initiation.
Test System Identification

Organisms were not individually identified. Each replicate, containing seven fish, was
labeled to show study number, loading level, replicate and chamber number.

Feed
Fish were not fed during the study and 50 hours and 25 minutes prior to the study.
Humane Treatment / Euthanasia

All fish were treated humanely in accordance with published guidance. The study design
and personnel training was sufficient to minimize animal pain within the confines of the
study objective. A tricaine methane sulphonate (MS-222) solution was prepared in
laboratory dilution water. The MS-222 solution was prepared at a concentration of 500
mg/L with a pH of 7.4. The Institute for Laboratory Animal Research Journal V37(4),
Fish, Amphibians and Reptiles states that "Several methods of euthanasia have been
used in fish including hypothermia, electrocution, overdosing with tricaine (MS-222) or
carbon dioxide, and a sharp blow to the head. Of these, tricaine administered at 500
mg/L is most desirable (humane) as it does not alter blood cortisol, catecholamine, or
glucose levels commonly associated with stress".
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Oncorhynchus mykiss, Fish Acute Toxicity Test:
Study No. 1057758; MRD-10-577

EXPERIMENTAL PROCEDURE
WAF Equilibration and Stability Trial

A WAF equilibration trial was completed prior to testing to determine the most
appropriate mixing duration and to verify the analytical method for analyzing dissolved
hydrocarbons. The equilibration trial was performed as part of the Daphnia acute
immobilization study (1057742). Stability of the WAF solutions also was evaluated.
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, the soluble components
were found to be stable (=80% retention) over a 48-hour period. Results of the
equilibrium and stability trials are presented in Appendix B.

Definitive Test Design

GROUP LOADING RATE* NUMBER OF ORGANISMS
(mg/L)
1 0 (Control) 7 )
(Control) (7 per 1 replicate)
2 2.6 7

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

The definitive test design generally conformed to the Upper Threshold Concentration
(UTC) tiered testing strategy described by Jeram, et al.” The loading rate for this study
was the UTC, defined as the lowest EL50 value generated from either the Daphnia Acute
Immobilization study (1057742) or the Algal Growth Inhibition Test (1057767). The
loading rate for this study was based on the EL50 value (yield) from the Algal test
(1057767).

Preparation and Administration of Test Substance

The test substance was added to the 20L aspirator bottles using stainless steel and glass
syringes. The loading rate was determined from the volume of test substance added and
converted to mass per unit volume (mg/L) based on its density. A control WAF was
prepared in the same manner without the addition of test substance. The vessels were
closed using foil covered stoppers. The solutions were mixed using a vortex < 10% (of
the static liquid depth) for 24 hours + 1 hour on a magnetic stir plate with Teflon®-coated
stir bar at test temperature (15 + 1°C). At the end of mixing, the solutions were allowed
to settle for 40 minutes to 2 hours at the test temperature. At the end of the settling period,
the solutions were removed from the mixing vessels through the outlet at the bottom of
the vessels and placed into the test chambers.
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Oncorhynchus mykiss, Fish Acute Toxicity Test:
Study No. 1057758; MRD-10-577

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

One replicate for the treatment group and the control group were prepared by completely
filling the test chambers with the test solution (no headspace). Approximately 80 to 90%
renewal of the test solutions was performed at approximately 24-hour intervals. Super
saturation with oxygen was employed prior to test substance addition in order to meet
minimum dissolved oxygen level guideline expectations throughout the exposure. Fresh
WAFs were prepared daily for test solution renewals.

Test Chamber / Organism Loading
The test chambers were 8 L glass aspirator bottles containing approximately 8500 mL of
solution (no headspace). The test chambers were closed with foil covered stoppers to

minimize contamination, evaporation and/or volatilization.

At test termination, organism loading in the control was 0.43 grams of fish per liter of
solution.

Length / Weight of Test System

The mean total length of the fish in the control replicate at test termination was 4.1 cm.
The longest fish was not more than twice the size in length of the shortest fish. See
Appendix D for individual fish weights and lengths for the control replicate.

Selection

Organisms were randomly assigned to test chambers using a computer generated
randomization schedule (SAS 9.2)*. All the randomization data is included in the raw
data.

To ensure that quality organisms are used for the study, fish were selected from a pool of
organisms larger than that needed for the study. The study director determined organism
suitability.

Exposure Duration

96 hours (£ 1 hour)
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Oncorhynchus mykiss, Fish Acute Toxicity Test:
Study No. 1057758; MRD-10-577

EXPERIMENTAL PROCEDURE (CONT’D)
Environmental Conditions

An environmental condition study was activated on the laboratory computer system
(Watchdog V5 monitoring system), at the start of the study to provide a record of the
continuous measurements for temperature. Light intensity was measured twice daily
using a Li-Cor light meter with photometric sensor.

The temperature in the environmental chamber ranged from 14.4°C to 15.3°C,
continuously monitored by computer in the test area.

Diurnal light: approximately 16 hours light and 8 hours dark. Daylight intensity ranged
from 407 — 468 lux during full daylight periods.

Experimental Evaluation

Observations for mortality were performed and recorded at 6, 24, 48, 72 and 96 hours (£1
hour) after the beginning of the test. During observations, organisms were also examined
for abnormal behavior and coloration.

Observations of test substance insolubility (surface slicks, precipitates, and adherence to
test chamber) were recorded daily at the time of organism observations. Feces from the
fish were removed upon the 24 and 48 hour observation points and fish were placed in
new solution at approximately 24 hour intervals.

Temperature, dissolved oxygen, and pH were measured for each treatment and the
control on Day 0. On Days 1 through 4, samples for temperature, dissolved oxygen, and
pH measurements were collected from each "new" treatment and the control, prior to
renewals; and from each "old" treatment and control solution following renewals.
Samples were held under refrigeration until analysis on Day 4.

Calculations

Calculations were not required for this limit test. Since no mortality was observed, the
LL50 is reported as greater than the loading level tested; and the LC50 is reported as
greater than the geometric mean measured concentration of hydrocarbons that solubilized
from the test substance into the WAF.

Measured concentrations do not represent all hydrocarbons constituting the test substance.
Results expressed as the LC50 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 WAF differs from
the parent gas oil, owing to the differing solubilities of individual gas oil hydrocarbons.
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Oncorhynchus mykiss, Fish Acute Toxicity Test:
Study No. 1057758; MRD-10-577

RESULTS AND DISCUSSION

The WAF loading rates for this study were 0 (control) and 2.6 mg/L. The measured hydrocarbon
concentrations for the treatment WAF solutions (new) at test initiation and on Day 3 were 0.63
and 0.67 mg/L, respectively. The measured hydrocarbon concentrations for old treatment
solutions were 0.41 and 0.49 mg/L, on Day 1 and at test termination, respectively. The old
solution measured hydrocarbon concentrations retained 65 to 73% of the measured concentration
in the respective new solutions. 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. The geometric mean measured hydrocarbon concentrations were ND (control) and
0.54 mg/L. The analytical results are presented in Table 1.

At WAF stirring initiation and termination, all treatments appeared transparent with transparent
test substance visible on the surface. Water quality measurements were consistent throughout the
exposure (Table 2). Dissolved oxygen concentrations for the treatment and control remained
above 60% of the air saturation value (6.0 mg/L). pH measurements ranged from 7.38 to 8.25
and 7.00 to 7.53 for the new solutions and old solutions, respectively.

The fish were observed daily for mortality, behavior and appearance during the 96 hour exposure.
A summary of daily observations (percent survival and observed normal) for the treatment group
and control is presented in Table 3. No mortality or abnormal behavior/appearance was observed
in either the treatment group or control group throughout the entire exposure. Daily in-life
observations for each treatment group are presented in Appendix D. No observation of test
substance insolubility (surface slicks, precipitates, and adherence to the test chamber) was noted
during the time of organism observations.

This study met the acceptability criteria for control mortality, abnormal behavior and dissolved
oxygen concentration. None of the control fish died or exhibited abnormal behavior. Dissolved

oxygen remained above 60% of the air saturation value at the exposure temperature of 15+ 1 °C.

This test was performed at a single "UTC" (upper threshold concentration). No mortality or
sub-lethal effects were observed. As such, the results are reported as a "greater than" value.

The 96-hour LL50 and LC50 values were determined to be > 2.6 mg/L and > 0.54 mg/L, based
on loading rate and geometric mean measured hydrocarbon concentration, respectively.
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Oncorhynchus mykiss, Fish Acute Toxicity Test:
Study No. 1057758; MRD-10-577

PROTOCOL DEVIATIONS

The WAFs were allowed to settle for 40 minutes (Day 2) to 2 hours (Day 0) after mixing
instead of the protocol specified 1 hour.

On Day 0, the pH measurement was 8.25 for both the treatment and control WAF solutions.
The protocol states the pH level should remain between 6 and 8.

The USEPA OPPTS 850.1075 guideline recommends that the concentration of the test substance
in solutions be determined at every renewal period. In this study, analytical samples were
collected from each "new" treatment WAF on Day 0, 1, 2 and Day 3 and on Day 1 and day 4 for
the "old" solutions. Analysis on days 1 and 2 “new” solutions were not required by the protocol
and analysis was not conducted.

Except for the Day 0 Water Accommodated Fraction (WAF), the water quality measurements
were not measured daily, but measured on Day 4. However, the samples analyzed on Day 4
were taken on each respective day of the test (e.g., Day 1,2,3,4) and stored in the LE 343/345
refrigerator until analysis on day 4 or the 17 of June 2011.

Hardness was measured during discrete measurements. In addition, length and weight
measurements were made at test initiation (additional fish from the lot and not used in the
study) and the treatment group at test termination. These data were not required by the
protocol, but are maintained in the raw data.

The above deviations are not believed to have affected the outcome or integrity of the study.
GUIDELINE EXCEPTIONS

Due to the limited solubility and potential volatility of the test substance the following exception
will apply for this study:

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

The USEPA OPPTS 850.1075 guideline recommends that the concentration of the test substance
in solutions be determined at every renewal period. In this study, analytical samples were
collected from each "new" treatment WAF on day 0, 1, 2 and day 3 and on day 1 and day 4 for the
"old" solutions. Analysis on days 1 and 2 “new” solutions were not required by the protocol.

The OPPTS Guideline 850.1075 prescribes a number of chemical analyses be performed on the
test water. While many of the required tests are consistent with those performed by Accutest®,
2235 Route 130, Dayton, NJ 08810. However chemical oxygen demand (COD), boron, fluoride,

residual chlorine, aluminum, cobalt and iron analyses were not performed.

These minor exceptions did not affect the integrity of the data generated.

Page 17 of 53



Oncorhynchus mykiss, Fish Acute Toxicity Test:
Study No. 1057758; MRD-10-577

RECORDS

All appropriate materials, methods and experimental measurements required in the protocol were
recorded and documented in the raw data.

The protocol, final report, raw data or computer generated listings of raw data, and supporting
documentation 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. In addition, a non-study specific
retention sample of the test substance was collected.
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Oncorhynchus mykiss, Fish Acute Toxicity Test:
Study No. 1057758; MRD-10-577

Table 1. Analytical Results

Measured Hydrocarbon Concentration' (mg/L) .
. Geometric Mean
Loading Rate* Measured
5 Day 1 (old) / 2 Day 4 (old) / :
(mg/L) Day 0 (new?) Retention® (%) Day 3 (new) Retention® (%) Concentration
(mg/L)
0 (Control) ND ND ND ND -
2.6 0.63 0.41 (65 %) 0.67 0.49 (73 %) 0.54

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

" Duplicate analytical samples from the treatment and control solutions were analyzed and the two values for the WAF treatment were averaged.
2 Samples were collected from each freshly prepared WAF.

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

ND = Non Detectable

PQL (Practical Quantitation Limit) = 0.013 mg/L
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Oncorhynchus mykiss, Fish Acute Toxicity Test:
Study No. 1057758; MRD-10-577

Table 2. Water Quality Measurements

Hours
Loading Rate* | Measurement 24 48 72 96
(mg/L) 0 (new)
old new old new old new old
1
Temﬁ(’fgme 16.1 157 | 144 | 157 | 149 | 156 | 154 16.1
Control .
) Dissolyed 22.22 13.32 | 2024 | 11.05 | 19.85 | 11.64 | 19.14 14.49
Oxygen” (mg/L)
pH 8.25 700 | 7.89 | 748 | 779 | 753 | 7.49 7.05
1
Teml(’fg)‘t“re 16.3 160 | 147 | 158 | 151 | 153 | 154 16.1
2.6 Dissolved
2227 15.53 | 23.12 | 8.65 | 17.23 | 12.70 | 21.20 16.65
Oxygen” (mg/L)
pH 8.25 701 | 767 | 751 | 783 | 739 | 7.38 7.11

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

'All water quality measurements were conducted on an aliquot of each respective test solution collected for water quality and not measured in exposure

chamber.

*Dilution water was super saturated with oxygen prior to test substance addition in order to achieve acceptable dissolved oxygen concentrations throughout the
exposure.
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Oncorhynchus mykiss, Fish Acute Toxicity Test:
Study No. 1057758; MRD-10-577

Table 3. Summary of Mortality and Observations

_ Hours
Loading
Rate* Observation (%) 6 24 48 2 96
(mg/L)
Mortality 0 0 0 0 0
0
(Control)
Observed Normal 100 100 100 100 100
Mortality 0 0 0 0 0
2.6
Observed Normal 100 100 100 100 100

* Loading rate is defined by the amount of light hydrocracked gas oil per unit volume of dilution water.
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Oncorhynchus mykiss, Fish Acute Toxicity Test:
Study No. 1057758; MRD-10-577

APPENDIX A - 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. The headspace sampler was operated in the trap mode using a sorbent
tube packed with 50:50 Carbopack C and Tenax. The low trap temperature was 35°C and
high (desorb) trap temperature was 290°C. 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. Vial pressure was 40 psi, column pressure 30 psi and
desorb pressure 20 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 -
5.

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 12.6, 31.5, 98.5 and 197
ng/mL with a constant 27.0 ng/mL concentration of the internal standard.

WAF samples were similarly prepared for analysis. For "new" solutions 2.0 mL water
sample aliquots were 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 and 8.0 mL diluent
water to yield a final volume of 10 mL. As with the headspace gas oil standards, WAF
sample vials were crimp sealed and shaken to solubilize the sodium sulfate prior to analysis.
The same procedure was followed for "old" WAF solutions except that 3.0 mL were
sampled and added to vials containing 7.0 mL diluent water.

Data were acquired and processed using Perkin Elmer TotalChrom Workstation software
(version 6.3.1). Results are presented in Table Al. Standards analysis resulted in a linear
response over the standard concentration range. Figure A-1 represents the gas oil standard
curve.
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Oncorhynchus mykiss, Fish Acute Toxicity Test:
Study No. 1057758; MRD-10-577

APPENDIX A - ANALYTICAL METHOD and RESULTS (CONT D)

Light hydrocracked gas oil eluted as a complex mixture of hydrocarbons between the
approximate retention times of 3.5 and 6.3 minutes. Representative gas oil HS GC-FILD
chromatograms are presented in Figure A-2. The upper plot displays a 197 ng/mlL
concentration gas oil standard, The middle plot represents a Day 0 "new" control sample
and bottom chromatogram represents a Day 0, 2.6 mg/L sample. The total area integrated for
the detected hvdrocarbons 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 13 ng/mL (0.013 pg/mL) corresponding to the
lowest analvzed standard. All reported concentrations for dissolved hydrocarbons are derived
from the use of the standard curve and the internal standard.

Table Al. Individual Analytical Results

Sample Day 0 (new) Day 1 (old) Day 3 (new) Day 4 (old)
Control D1 ND ND ND ND
Control D2 ND ND ND ND
2.6 mg/L DI 0.619 0.426 0,702 0.522
2.6 mg/L. D2 0.641 0,359 0.636 0.453

D1 & D2 represent duplicate analyses of each exposure solution.
WD = Not Detected.

POL = is 0,013 pg'mL {lowest analbytical standard)

Fesulis expressed as pp'ml.

[ 9 Dec 201

Drate

Laboratory Coordinator; Principal Investigator for
Characterization & Analysis of Test Solutions
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Oncorhynchus mykiss, Fish Acute Toxicity Test:
Study No. 1057758; MRD-10-577

APPENDIX A - ANALYTICAL METHOD and RESULTS (CONT’D)

Figure A-1

Gas Oil Standard Curve
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Oncorhynchus mykiss, Fish Acute Toxicity Test:
Study No. 1057758; MRD-10-577

APPENDIX A - ANALYTICAL METHOD and RESULTS (CONT’D)
FIGURE A-2

Gas Oil Standard and Sample Chromatograms
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Oncorhynchus mykiss, Fish Acute Toxicity Test:
Study No. 1057758; MRD-10-577

APPENDIX B - WAF EQUILIBRATION AND STABILITY TRIALS
Introduction

A WAF equilibration trial was performed prior to definitive testing. The purpose of the
equilibration trial was to confirm the analytical method to be used in subsequent testing, to
determine the optimum mixing duration to use in WAF preparation 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 section. Sufficient volumes of each WAF were available
to assess equilibration time, stability, and any effects of feed (algae) in the WAFs on the
stability and chemical analyses.

WAF Equilibration Testing (Assessment of Mixing Duration)

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

Measured concentrations of hydrocarbons in the equilibrated WAFs represent only a portion of
the hydrocarbon composition of the test substance due to the very low to negligible aqueous
solubility of many of the 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 18% at the 5 mg/L loading.

As shown in Figure B1, the analytical results of the WAF Equilibration Testing indicate that
in nearly every case, maximum dissolution of the samples 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.
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APPENDIX B - WAF EQUILIBRATION AND STABILITY TRIALS (CONT'D)

Table B1. WAF Equilibration Trial Results

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

Rate* 24 hour mix | solubility' 48 hour mix solubility 72 hour mix | solubility
0.1 mg/L -1 0.028 28% 0.027 27% 0.022 22%
0.1 mg/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%
0.5 mg/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%
Smg/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 water.
! Measured solubilized hydrocarbon concentration when compared to the loading rate.

0.1 mg/L Loading 0.5 mg/L Loading
2 013 2057
5 0.08 5043
3 0.06 3 0.3 I
c I = I
8 0.04 1 8023 — .
IR S e—"—— 013
% 0 I . . ;; E: . :
24 hour 48 hour 72 hour 24 hour 48 hour 72 hour
Mixing Duration Mixing Duration
5 mg/L Loading
57
g’ I
=43
e I
833
c 4
82%
© I
S 11—~ —
2 I
T 0 F T T
24 hour 48 hour 72 hour
Mixing Duration

Figure B1. Concentration plots of measured hydrocarbons in WAFs at different mixing times
and loading rates.
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Oncorhynchus mykiss, Fish Acute Toxicity Test:
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APPENDIX B - 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 of the 0.1 and 0.5 mg/L loading level WAFs and placed into 2 L volumetric flasks.
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 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 B2. WAF Stability Assessment Results

Measured Hydrocarbon Concentration (mg/L)
Ll(;aiii:g without feed with feed
ate
oo il
(mg/L) Initial 24 hour stability | 48 hour stability | 24 hour stability | 48 hour stability
(retention?) (retention) (retention) (retention)
0.1 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 water.

' 0-hour concentration for stability assessment from a 48 hour mix.

* 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
is not necessary for the 48-hour daphnid acute testing and that a 48-hour renewal period will
suffice for the chronic test.
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APPENDIX C - DILUTION WATER ANALYSIS

The dilution water was prepared from UV-sterilized, deionized well water that is treated and
distributed throughout the testing facility via PVC and stainless-steel pipes. Batches of 500
L of this deionized water are reconstituted in the laboratory to meet aquatic toxicity testing
needs, following Method 8010E of Standard Methods for the Examination of Water and
Wastewater, 21st edition.

The following water quality data are most representative of the dilution water used during the
in-life period of the study. Table C1 presents analyses performed on the reconstituted water
(RW) on a batch basis. Water quality analyses were performed by Environmental Toxicology
laboratory personnel. Total Organic Carbon analysis was performed by the laboratory's
Environmental Fate Chemistry group. The quality of the dilution water was monitored
annually for priority pollutants, un-ionized ammonia, total suspended solids, and annually for
bacterial properties. Results of analyses are maintained at the testing facility.

Table C1. RESULTS OF WATER QUALITY ANALYSIS

Alkalinity Hardness Dissolved Total Organic
Sample as CaCO;' | asCaCO, | PH | Temperature | qyqen Carbon (ppm)°
(mglL) | (mglL)? () (mg/L)
Batch 644 62 100 7.9 23.1 8.76 0.26

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

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

3 JIS K-0102: “Industrial Waste Water Testing”, JIS K-0551: “Total organic carbon (TOC) testing methods
for ultra-pure water”, U.S. Pharmacopoceia, EPA 415.1 EPA 9060A, ASTM D2575, Standard Methods for
Examination of Water and Waste Water 5301B.
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Oncorhynchus mykiss, Fish Acute Toxicity Test:
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APPENDIX D - IN-LIFE OBSERVATIONS

Test Day: 0 6 Hours Date: 13 June 2011
Loading Rate* (mg/L)) 0 (Control) 2.6
Daily Mortality 0 0
Cumulative Mortality 0 0
Normal 7 7
Survival 7 7

Test Day: 1 24 Hours Date: 14 June 2011
Loading Rate* (mg/L)) 0 (Control) 2.6
Daily Mortality 0 0
Cumulative Mortality 0 0
Normal 7 7
Survival 7 7

Test Day: 2 48 Hours Date: 15 June 2011
Loading Rate* (mg/L)) 0 (Control) 2.6
Daily Mortality 0 0
Cumulative Mortality 0 0
Normal 7 7
Survival 7 7

*Loading rate is defined by the amount of light hydrocracked gas oil per unit volume
of dilution water.
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APPENDIX D — IN-LIFE OBSERVATIONS (CONT’D)

Test Day: 3 72 Hours Date: 16 June 2011
Loading Rate* (mg/L)) 0 (Control) 2.6
Daily Mortality 0 0
Cumulative Mortality 0 0
Normal 7 7
Survival 7 7

Test Day: 4 96 Hours Date: 17 June 2011
Loading Rate* (mg/L)) 0 (Control) 2.6
Daily Mortality 0 0
Cumulative Mortality 0 0
Normal 7 7
Survival 7 7

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

Length and Weight of the Control Fish at Test Termination

Organism # Total Length (mm) Weight (g)
1 42 0.584
2 4.0 0.491
3 4.5 0.637
4 4.0 0.405
5 3.9 0.450
6 42 0.555
7 4.1 0.550
Mean 4.1 0.525
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APPENDIX E

TEST SUBSTANCE CHARACTERIZATION

The light hydrocracked gas oil (CAS No. 64741-77-1) was initially characterized on July 12,
20010, 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 conflirmed by repeating these same analvses on
July 26, 2011 after completion of this study,

UV-VIS specira 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 | ¢m quarnz
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 | and scan number of 32,

The test substance was also characlerized by GC-MS using a Hewlett-Packard HP5890 Series 11
pas chromatograph with 3972 mass selective detector, For comparison of relative retention times
o a series of known hydrocarbons under the analytical conditions employed, MRED-10-5377 was
analyzed against an ASTM D2887 calibration mixture. Figures Total lon Chromatogram-1 and
Total lon Chromatogram-2 represent the initial and final GC-MS total ion chromatograms,
respectively. The test substance eluted as a complex mixture with numerous chromatographic
components between retention times of approximately 9 and 23 minutes. This corresponds 1o
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 at 20°C with an Anton Paar DMA
4500 Density/Specific gravity/Concentration meter, the initial density was measurcd as (L8207
gmL@20°C and final density was measured as 0.8207 g/mL@20°C. The test substance was
observed 1o be a liquid under ambient laboratory conditions and immiscible in water and
methanol but miscible in hexane.

Comparizon ol the initial and final analyses appeared to be substantially similar indicating the
neat est substance was stable over the duration of the study period.

. § Aw 20 i
Principal Investigator for Date
Charactenzation (located at the testing facility)
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APPENDIX E

TEST SUBSTANCE CHARACTERIZATION (CONT'D)

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

TEST SUBSTANCE CHARACTERIZATION (CONT'D)

FT-IR SPECTRA
Figure: FTIR-1
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APPENDIX E
TEST SUBSTANCE CHARACTERIZATION (CONT'D)

TOTAL ION CHROMATOGRAM

Figure: Total Ton Chromatogram-1

INITIAL
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APPENDIX E

TEST SUBSTANCE CHARACTERIZATION (CONT'D)
TOTAL ION CHROMATOGRAM

Figure: Total lon Chromatogram-2
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APPENDIX F — SPONSOR SUPPLIED TEST SUBSTANCE INFORMATION

Report of Analysis INTERIM
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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 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 401 °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 %
Page 4 of 14 Information 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 F — 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 208 Wt %
Polynuclear Aromatics by SFC <05 Wt %
Total Aromatics 21.0 Wt %
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Oncorhynchus mykiss, Fish Acute Toxicity Test:
Study No. 1057758; MRD-10-577

APPENDIX F — SPONSOR SUPPLIED TEST SUBSTANCE INFORMATION
(CONT’D)

SAMPLE: 09-3707-9 (Site #7 Sx. #3) Injection Date: 1090402005303-0600
Report Date: 4/8/09 9:38

FILE: C:\CP32 Instruments\D2887 & D3710\Data\2009\A PR-09\09-3707-9.0004. COF

PROCEDURE: C:\CP32 Instruments\D2887 & D371 887-031709.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
IBP 273.8 134.4 40% 395.6 202.0 80% 467.3 2418
1% 283.7 139.8 41% 396.6 202.6 81% 470.7 2437
2% 293.1 145.0 42% 397.8 203.2 82% 4733 245.2
3% 309.0 153.9 43% 399.2 204.0 83% 476.6 247.0
4% 315.9 157.7 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% 329.8 165.4 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 2129 92% 505.7 263.2
13% 352.6 178.1 53% 417.4 2141 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% 4227 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% 429.5 220.8
22% 367.3 186.3 62% 430.4 221.4
23% 368.8 187.1 63% 4317 222.0
24% 370.7 188.1 64% 433.5 223.0
25% 3726 189.2 65% 4353 2241
26% 374.0 190.0 66% 4371 225.0

27% 375.5 190.8 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 1% 445.9 229.9
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% 451.6 233.1

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: Og
End Elution Time (mins): 8.752 Solvent Wt: 0g
Material Balance: 100.0 Wt%

Blank File:  CA\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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Oncorhynchus mykiss, Fish Acute Toxicity Test:
Study No. 1057758; MRD-10-577

APPENDIX G - PROTOCOL AND PROTOCOL REVISIONS

Chearfvmohus mykiss, Fish Acute Toxicity Test:
T0ETTER; MRD-10-577

PAGE 1

FROTOCOL

Contract Number:

Study Title:

EMBSI 2010-104821

Cincorikynchus mpkizs, Fish Acute Toxicity Test on Water

Accommodated Fractions of a Light Hydrocracked Gas Oil

EMBST Study Number: 1057758

Test Substance:
hvdrocracked

EMBXY Text Subsiance Code: MRD-10-577

Date: Apnl 15, 2011

Roowmn N ber: LE-337

Proposed Key Datex:

WAF Egquilibration and Stahility Trial
Imitial Characterizaion. ...
Expenmental Start ............

Expenimental Termination ........oocoeenccen.

Diraft Report Complelion oo oo sesessss s sasmes

Final Report Completion

Approved By:

Study Director
ExxonMobil Biomedical Sciences, Inc.
| 545 1S Highway 22 Easl

Annandale, Mew Jersey ORR0-097 |

Gas oil; CAS BN 64741-77-1, Distillates {petroleum), light

Sep 13, 2010
e dul 12, 2000
e tift 13, 20011
L Jun 172001

Jul 24, 2011
..................... Scp & 2011
Tl meq
Date

26 'ﬂ'\!‘{uzf}\\

Date \.,__]
Sponsor Representative
American Pelroleum Instiite
Washington DC
SAFETY FIRST
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Oncorhynchus mykiss, Fish Acute Toxicity Test:
Study No. 1057758; MRD-10-577

APPENDIX G - PROTOCOL AND PROTOCOL REVISIONS (CONT’D)

Cncoripmchur apiiss, Fish Aopie Tomaiy Test: PAGE2
L05TTEE; MBID-10-577
INTRODUCTION

Objechve
Thiz smdy will be conduocted for the sponmsor to evaluate the acufe toodcity of the water
accommadsted fracions (WAFs) of a Light bydrocracked gas ol CAS 64741-77-1 (MED-10-
57T) to the rainbow Tout, Creceripmchius sgekiss i a $6-bour semi-static test.

Sponsor

American Pemoleum Instioute
1220 L Street, N
Washington, Dl 200054070

Tesmng Factlity
ExooonMobil Biomedical Sciences Inc.
Laboratory Crperations

1545 US Highway 22 East
Annandale Mew Jerzey 08801-305%

Compliance
This test will be conducted in genersl agreement with OECD' and EPA® puidelines, and will
be performed in compliance with OECD® and USEPA* GLP standards. The gememl
methodology of the test will be based upon the Upper Threshold Concentration {UTTC)
approach proposed by Jeram et al®.

Jusiffearon for Selection af Tesi Sysiem

Cncoripmchis mykizs has been wsed in safety evaluation and is a common test species for
freshwater wodcity sdies.

Justification af Dosing Route

Potential emvitonrmenta] exposure is by the test substance in water
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Oncorhynchus mykiss, Fish Acute Toxicity Test:
Study No. 1057758; MRD-10-577

APPENDIX G - PROTOCOL AND PROTOCOL REVISIONS (CONT’D)

Crcoripmcius myvizzs, Fish Acefe Tomioty Test: PAGES
1057758 MBD-10-577
MATERIALS and METHODS
Tesr Snbstance Idengficanion
EMBSI code Te:t Snbstance
MERD-10-577 CAS #4741-77-1

CAS Definition: Distillates (petrolewm) light hydrocracked. A complsx combination of
hydrocarbons produced by the distllation of products from a hydrocracking process. It
consists predominantly of samrated hydrocarbons having carbon numbers pradominanthy
in the range of C10 through C13, and boiling in the range of approximately 1860 to 320 *C
(302 to 608 “F)F.

Storage Conditions: The neat test substance will be stored at room temperature.
Characterizarion of Tesr Substance

Pre-test and post-test characterization and stability analysis will inchide the following
daterminations: FT-IE and TW-Vis spectra, density, physical-state, miscibility in water,
methanol and/or bexane and GO-MS “finzerprint” of the neat test substance. The GC-MMS
fingerprint is ran against an ASTM hydrocarbon standsrd mixmre. The ASTM D2EET
standard will be applied for higher bolling mixmres with compounds elnting between
approximaiely n-octane (-C8) and n-macontane (o~C30). Due to the complex natare of
the fest substance oo reporiimg will be made of specific hydrocarbon components.
Instead, an area percent report will be generated for both the pre- snd post-test analysis to
demonsirate stability of the test substance over the festing period. Documentation of
characterizadon and stability assessment will be maintained at the testing Hcility and the
rasults appended o the final report. A statement will be provided by the testing facility
specifcally addressing whether the test substance was stable over the course of the testing
pericd basad on the set of analyses.

The methods of synthesis, fabricagon, and'or dervadon of the test substance will be
mainfained by the sponsor. The test substance, a8 recefved, will be considered the "pume”
smipstance.

Amalysis of Tesr Selugons

Samples will be taken from each "new" meamment WAF and control sohiten on Day O and
Dray 3. Samples will also be taken on Day 1 and Day 4 (composite of replicates) of the "pld"
solufons.  The sample: will be taken with no beadspace and refngersted pending
analysis. Samples will be analyzed using static headspace gas chromatography with
flame ionization detection (HS &C-FID). The snalysis will gunantitate the conceniration
of bydrocarbons present in the WAFs. The analysis will be standardized azainst the neat
test substance fo ensure that the foll range of constiment hydrocsrbons that could
potentially solubilize into the WAF solutions is capiured and quanfitated Dus to the
complex namre of the test substance, no reporing will ke made of specific hydrocarbon
compaonents. A detailed description of the analytical methods nsed will be documented n
the raw data and incloded in the final repori.
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Oncorhynchus mykiss, Fish Acute Toxicity Test:
Study No. 1057758; MRD-10-577

APPENDIX G - PROTOCOL AND PROTOCOL REVISIONS (CONT’D)

Oncoriynchus myiss, Fish Acufe Toxicity Test FAGE 4
1057758; MRD-10-577
MATERIALS and METHODS CONT'D

Sample Refention
Mo retenton samples {nest test substance or solutions (WAF:)) will be taken for this smdy.
Dvilurion Warker

Feconstimted moderately hard water’ will be prepared using reagent grade chemicals
{(MaHC D, CaS0, M50, and KC1), and will be aerated prior to use. The hardness range
will be between approximately 80-100 mg CaCO5T.

Test Sysrem
Cncaripmchis mydkizs
Supplier

The test organizms will be obtained from a commercial fish hatchery. The supplier will be
documented in the raw data and final report.

Hushandry and Acclimamon

Upon ammival from an outside supplier, fish will be quarantined. observed for parasites amd
disease for st least 12 days prior 0o use i the test Fish will be beld for at least 7 days in
dilution water at test temperamre of 13=1°C, contimicusly asrated to mamtin the dissolved
oxygen level at = 80% of the safuraton value Fish will also be held under a lizht regime of
18light:8dark with a light infensity similar to that of the definitve test. If neaded treatment for
disease is admimistered as per laboratory procedurss. Mo fsh will be nsed for testing for a
muinimum of 14 days after weatment. The batch 13 considered acceptable as long as mortalites
of less than 5% are seen prior to the initiation of testing.

Any remaining fsh fom the steck populaton will be maintained for & reasonable dme so
that they may be nsed for method development, training purpoeses, eic., following that they
will be euthanized following the most appropriate and bumane technique. An exampls of
such 3 method is to use a3 fwicaine methane sulphonste (M5 227) solution, prepared in
lsboratory dilution watsr (an 35222 concentration of 500 mg/L in laboratory dilnton
water pH buffered to 7.0-7.5 could be used).

Fich are held under stafic condifions nsing beelogical and mechanical fAliration and are fed
daily with Salmon Starter and/or Temamin®.

Fead Supplier: Finfish Starter - Zeigler Bros. Inc | Gardners, BA
Tetramin® - That Fish Place, Lancaster, PA

Number and Sex

Fumber: 14 Sex: Mot Applicable
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Oncorhynchus mykiss, Fish Acute Toxicity Test:
Study No. 1057758; MRD-10-577

APPENDIX G - PROTOCOL AND PROTOCOL REVISIONS (CONT’D)

Chrcoripmoi noiEss, Fish Aoote Tomicty Test: PACES
105TT58; MED-10-577
MATERTALS and METHODS (CONT D)

Age atf Intdardon af Exposure
Jurveniles of the same ape; aciual age will be noted in the raw dats snd fnal report

Test System Tdengficarion

Organismes will not be individually idendfied Al test chambers will be Labeled o show smudy
number, loading level, replicate, and chamber munber.
Selecon

Orzanisms will be randomly assigmed to test chambers wusing a computer genesated
randomizstion schedule. A printout of the randomizafon schedule will be mcluded in the raw
data.

To ensure that quality orgamisms are used for the smdy, fish will be selected from a pool of
organisns larper than that needed for the smdy. The smdy director or his designee detemmines
organisn suitability.

Feed
Fich are not fed at least 48 hours prior to, o during the study.
Conraminanes

There are no knewn conmminants in the feed nsed for acclimarion or the dilotion water
balieved to be at levels high enongh to interfere with this sady. The feed will be analvzed
for minerals and pesticide residues by New Jersey Fesd Lab Inc., 1486 Fifth Steet,
Trenton, WNT 08638, The dilutdon water is prepared from TNV-sterlized, deionized well
watar that is weated and discibuted throughont the testing facility via PVC and stainless-
stegl pipes. The deionized water is monitored for priority pollutants, un-ionized anunonda,
tofal suspendad solids, and for bacternal properties by Accoutest®, 2235 Foute 130, Dayton,
KT 08810, Contarninemnt analyses are not performed in & GLP compliant manner. This is not
balisved to affect the results of the analyses. Coniaminant analysis results are maintained at
the testing Sacility.
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Oncorhynchus mykiss, Fish Acute Toxicity Test:
Study No. 1057758; MRD-10-577

APPENDIX G - PROTOCOL AND PROTOCOL REVISIONS (CONT’D)

Chcorinmcine npfgzs, Fish Acate Tomicty Test: PACE &
105TT58; MED-10-577
EXFERIMENTAL FROCEDUEE

Egnitibraton Trial

A WAF squilibration mial fo determine the appropriate WAF mixing duration will mot be
performed specifically for this smdy. Ao eguilibrivm test was performed as pam of the
Daphnig scute immobilization study (1057742). Stability of the WAF solutions was also
evaluated. Hesults of the equilibration izl mdicated that a 24-houwr mixing period was
sufficient to achieve diszoluton of the soboble components in the test substance in the WAF
sphotons.  Additiomally, ooce the WAF sohifions were created they were found to be
acceptably stable over a 48-hour period.  Fesults of the equilibrinm testing will be appended

to the final repor.
Drgfimitve Test Design
CROTUP LOADING LEVEL NUMBER OF
(mg1L) ORGANISMS
1 ] 7
{Comirol) (7 per 1 replicate)
2 26 7

The definitive test dasign will generally conform to the Upper Threshold Concenmation {UTTC)
tiered testing stratezy described by Jeram, et al. (2005)°. The definitive test loading level was
dependent upon the ELS0) values generated m the Daphniz Aoare Imunobilizadon Test
{105774I) and the Algal Growth Inhibition Test (1057767). The lower of the two ELS0
valwes, which was the Alzal Growth Inhibigom Test (1057767), iz defined as the Uppsr
Threzhold Concentration (ITTC) and is the concentration tested in this study. If the fish LL50
is determined to be less that the UTC, then this protecol will be smended fo descrbe the newt

phaze of testing.
Preparafion and Adminitradon of Tes Subsiance

Imdividual WAFs will be prepared for each loading level by adding the appropriate amount of
the test substance to 20 L of dilngon water in 20 L zlass aspirator bottles. The wvessels will be
closed using foil covered stoppers. The soluficns will be mixed with Teflon® coated stirbars
on magnetic stirplates. The vortex will be set at Z10% of the static liguid depth. The
sphations will mix for 24 hoors (=1 howr) at fest temperanire (13=1°C). At the end of mixing,
the soludons will be allowed to semle for approximately 1 hour at the test temperanirs. At the
end of the senling peried the solubions will be removed from the mixing vessels through the
outlet at the botiom of the vessels and placed into the test chamber. An spproximately 8%
1o 30% renewal of the test solutions will be performed at approximately 24-hour mtervals. 4
methed such as supsr safuration with oxygen may be employed prior to chemical addition in
order o mesi mininmm dissolved oxygen level pudsline expectagons. MNew WAF: will be
prepared daily for the renewals.
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Oncorhynchus mykiss, Fish Acute Toxicity Test:
Study No. 1057758; MRD-10-577

APPENDIX G - PROTOCOL AND PROTOCOL REVISIONS (CONT’D)

Oncominacius myies, Fish Arnte Tomicity Test: PAGET
1057T738; MRD-10-577
EXPERIMENTAL PROCEDURE (CONT'D)

Tesr Chamber and Volume of Solnton

Test chambers will be 4 L or & L glass aspirator botles contaming no hesdspace. The
aspirator bottles will be closed nsing foil coversd stoppers.

Exposure Duramon
94 hours (= 1 hour)

Emvirenmenial Condutons

Accepuable test water conditions: 15=1%C.
Diumnal Light: 323-1076 ox (~30-100 hmens'sqg. fi.) with 3 16 bours Light : & hours dark
photopeniod.

An environmental condition smdy will be actvated on the lsboratory computer systiem
{(Waichdog V5 monitoring system) at the siart of the siudy fo provide a record of the
confimuons measurements for temperafure and lighfing in the fest area. If Watchdog is
unavailable, manmal temperamrses and lizht readings will be ken.

Experimenial Evelnaden

Observatons for mortality will be performed and recorded at 6, 24, 48, 72 and 946 hours (=1
hour) after the beginning of the test. Addidons] observatons may be performed. Fish are
considered dead if touching the cauwdal pedumcle produces no rescion and'or oo bresthing
movemsnts are visible. During observations, organizms will also be examined for sbnonmsl
behavior or coloration and any dead organizms will be remeved

Observatons of test substance inselnbility (surface slicks, precipitates, and adherence to the
test chamber) will be recorded daily at the ome of orgamism observatons. If feces are
observed i the chambers, they will be removed on a daily basis.

All Ssh will be euthanized according to the most approprisie and homane method. An example
is the use of a wiczine methane solphomate (M5 222) solnton, prepared in laboratory
dilution water (an MS5222 concenmadon of 500 mgl in laboratory diludon water pH
buffered to 7.0-7.5 conld be nsed).

All Ssh will be irested bumanely in accondance with published pwdsmee. The stwdy desizn
and personne] raiming must be sufficient to minimize snimsl pain within the confines of the
smdy ohjecave.

The Instiate for Laboratory Animsl Fesearch Jouwrnal W37(4), Fish, Amphibizn: and
Feptiles states that "Several methods of enthanssia have been used in fish including
hypothermiz elecrocubion, overdesing with triczine or carbon dioxide, and a sharp blow o
the head. Of these, wicaine sdministered at 500 mg/L is most desirable (humane) as it does
ot alter blood cortisol, catecholamine, or glucose levels commonly associated with stress”.
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Oncorhynchus mykiss, Fish Acute Toxicity Test:
Study No. 1057758; MRD-10-577

APPENDIX G - PROTOCOL AND PROTOCOL REVISIONS (CONT’D)

Cmcoripmchus myiiss, Fish Aconte Tomicity Test: PAGE S
1057758; MED-10-577
Conmol fish will be individually weighed and their total lengths messared

EXPERIMENTAL PROCEDURE (CONTD)
Diserete Megsuremenis

Temperamure, dissolved coygen, and pH: messured in each "new™ resment and the control on
Day (0 and daily, prior to renewals. Temperamre, dissolved oxygen and pH will be messured
in each "old" Teatnent and conirol solutons daily. Dhssolved oxygen levels should remain
above §0% of the air-samragon walue, however, duoe to the namre of the test mubstance the
exposure chambers will contzin very limited or no headspace. The smdy will be desmed
accepmble if the lewel:s drop below 0%, 25 long as the control fish show no signs of soess
(gasping, surfacing, dark color, eic). The minimmm sccepiable sir-samration valoe will be
507, The pH level should remain between 6 - 8.

Loading
Loading will not excesd 0.8 z of fish per liter of solufion.
Lemgeh / Weight af Test Sysiem

Length and weight of the organizms used in a sdy is approximated fom messurements of the
contol organisms at the end of the smdy. Totzl lansth of the fish will be measurad. Total
length of the fish may be <4.0 cm (the minimm recommended size). The longest Gsh will
not be more than twice the size in length of the shorest fish  Smaller fish may be nsed o
minimize the likelihood of dissolved oxygen depletion due to the nanme of the test
substance. Past experience with these types of substance:s has indicatsd or has shown
oxygen depletion in Teatment solubons.

Test Aceepiabiliny
A test may not be acceptable if more than 10%% of the conirol fsh die or exhibit abmormal
behavior during the smdy. The dissolved occygen leval must not drop to a level cansing sub-

lethal or lethal effects on the conmol fish, the miniroum acceptable level will be 50% of the air-
safuration vahe.
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APPENDIX G - PROTOCOL AND PROTOCOL REVISIONS (CONT’D)

Ohmcorinmchus miiss, Fish Aoote Toxicty Test: PAGER
L05TTEE; RED-10-577
EXFERTMENTAL PROCEDURE (CONT D)

Calcwlations

Calonlations are not requited for the threshold test If less than 50% mortality is obsarved the
LL50 will be reported as greater than the loading leval tested; and the DO will be reporied as
greater than the concentation of hydrocarbons that solubilized from the test substance into
the WAF.

If farther testing is required, test results will be used to derve the LL50, {or other appropriate
stafistical value) defined as the loading level of the test substance estmared to kill 50% of the
test organisms within a specified period of exposure.

Measured concentrations do not represent all hydrocarbons constinufing the test substance.
Besults expressed as the LO50 represent the concentration of hydrocarbons that solubilized
fromn the fest substance inte each WAF at its respective loading rate. The distmbubion and
percentage of zas oil components measured in the WAF differs from the parent gas oil,
owing to the diffenng solubiliies of mdividual gas oil bydrocarbons.

The statstical method used to caloulste the LL50 and LO50 walues will be either 3 maximum

likelihood amalysis basad on D). J. Finney (19715, a Trimmed Spearman-Earber Method®, a
Binomial Method' or a graphical method''.
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Oncorhynchus mykiss, Fish Acute Toxicity Test:
Study No. 1057758; MRD-10-577

APPENDIX G - PROTOCOL AND PROTOCOL REVISIONS (CONT’D)

Omcoripmchws npigzz, Fish Acofe Tomicty Test: PACE 10
1057758; MED-10-577
EEFORT

After terminsfion of the smdy, a final report that inchades the following information will be
sufmited:

Tast substance:
# physical nature, snd where relevant, physiochemical properties
+ dentfication dats

Tast fsh:
# scienfific name. sirain {if applicable), size, supplier, any pretreatment, etc.

Test conditions:

test procedure nsed, equilibration test resnlts determined in study number 1057742
dilution-water source, water quality charscteristics (pH, hardness femperatare)

dizsolved oxygen concentration, pH values and temperatare of the test solutions at 24-
hiour infervals, lighting regime

meathods of preparation of test solutons

lrading levels/concenTations wsed

information on concenmations of the test sbstance in the test sohitions

munber of fish in each test solntdon

description of the test chambers, and volume of solufion

Fesults:

# results of chemical analysis and methods used including examples of chromatosraphy
(blank. low WAF and standards) and 3 graphical representation of the standard curve
percent of organisms that were dead per Teatment
indivicual daily observatons, including daily and cummlative mortality, survival and
abnormal responses of the fish

In addition, {f fether testing s required:

mathods used and resualts obtaimed from chemical analysis

meaximum loading level ‘concentration causing no mortality

minimum leading level'concentration cansing 100%: mortaliny

LL50 snd'or LC50 at each observation mterval if possible.

statistical procedures followed

graph of the loading levelvoncentrafico-response curve st the end of the test if

applicable

Smedy Conduct:

GLP complisnce statement

quality assursnce statement

protoco] with amendments sppended to the report

evidence that the quality criteria have been fulfilled

incidents in the course of the test which may have inflnenced the results
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Oncorhynchus mykiss, Fish Acute Toxicity Test:
Study No. 1057758; MRD-10-577

APPENDIX G - PROTOCOL AND PROTOCOL REVISIONS (CONT’D)

Omcorimeiur iz, Fish Acnte Tomicity Test: PAGE1L
1057758; MED-10-577
RECORDS

All appropriate materials, methods and experimental measarements required in this protecol will be
recorded and docomented in the raw datas. Any changes addifions or revisions of this protocol must
be approved by the Smdy Director and the Sponsor Fepresentative These chamzes will be
documented in writing, inchading the date, the justification for the change and the siznamres of the
Smdy Director and Sponsor Fepresentative,

The protocol, final report, raw dats or computer gemersted listings of raw data, and supporting
documentaton will be mamtsined in the Archives of the testing facility for 10 vears, after which
time the records will be offered to the sponsor prior to disposal In sddition, 3 non-smady specific
retendon sanyle of the test substance has been taken.

QUALITY ASSURANCE

The Quality Assurance Unit of Exxonhiobil Biomedical Sciences, Inc. will andit the protocol,
conduct stody based phass inspecton(s) and sudit the draft final report (before sponsor review)
to assure that they are In conformance with company 50P: and the appropnate guidslines and
Good Laboratory Practice Fegulations.

GUIDELINE EXCEFTIONS

Drue to the limited solubility and potential volatlity of the test substance the following exceptions
will apply for this stady:

Consistent with the OECD document on aquatic toxicity testing of complex substences'?, it is
deemed more appropriate to prepare individus]l WAF meament sohifions by adding the fest
substance o dilation water and removing the WAF of each mixnre for testing than to prepare
dilutions of a stock solnton.

The OECD Guideline' states that the dissolved oxygen concentration mmst have besn at
least 60 of the air samration value throughout the test. While we will srive to meet
ruideline expectations, we have set our numitmmn #ir sataration value to 50 This is not
expected to afect the infegrity of the data generated

The OPPTS Guideline® recommends that the concentration of the test substance in solotions he
determined at every renewal period Samples will be tsken from each "new" weatment WAF and
contol solufion on Day O and Day 3. Samples will also be taken on Diay 1 and Day 4 (composite of
replicates) of the "old" zolotons.

The OPPTS Guideling” prescribes & mumber of chemical anatyses be performed on the test water.
While many of the tests required are consistent with those perfonmed by Accutest®, 2235 Foute
130, Dayton, WT 08810, not all are performed. This is not expected to affect the integrify of the data
generated.
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This record must be approved by the Sponsor Representative and the Study Darector for all pretocol changes made
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