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GLP COMPLIANCE STATEMENT

I hereby accept responsibility for the validity of these data and declare that to the best of my knowledge
the study contained herein was performed under my supervision in compliance with the OECD' and
USEPA? Good Laboratory Practice (GLP) standards with exceptions noted below.

The test substance elemental analysis may not have been performed in a GLP compliant manner, since
Quantitative Technologies Inc. (QTI) is not a GLP compliant facility. However, a standard,
(Acetanilide), was employed to monitor the quality of the data. The values were within the standard
limits. QTI is a FDA and DEA-registered contract Analytical Research & Development Laboratory,
operating in accordance with cGMP regulations.

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.

Both QTI and Accutest® have been audited by ExxonMobil Biomedical Sciences, Inc. using the
ExxonMobil Quality Practices and Guidelines (QP & G v. 5.1).

It is unknown if the positive control substance (sodium benzoate) identity and stability analysis was
performed in a GLP compliant manner. The substance is supplied by Sigma Aldrich, an internationally
recognized chemical supply company.

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

I Mar 07
Date
ExxonMobil Biomedical Sciences, Inc.
1545 Route 22 East, P.O. Box 971
Annandale, New Jersey 08801-0971
1| MAR] 07
Date
The final report was accepted by the Sponsor.
2l12/2¢00 7

ate
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QUALITY ASSURANCE STATEMENT

STUDY NUMBER: 0545979

TEST SUBSTANCE: MRD-05-459

STUDY SPONSOR: 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 to

Inspected Inspection Study Director Management

Protocol 10,11 Oct 05 11 Oct 05 13 Oct 05

Protocol Revision 1 13 Dec 05 13 Dec 05 15,16 Dec 05

Term pH 19 Jan 06 20 Jan 06 23,24 Jan 06

Final Report 07,09,16 Mar 06, 22 Mar 06 20 Jun 06
17,22 Mar 06

Second Review of 13,15 Jun 06 15 Jun 06 20 Jun 06

Final Report

Report Revision 1 22 Jan 08 22 Jan 08 23 Jan 08

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

25 Nov 0%

Date
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PERSONNEL
Study Director:
Sponsor Representative:
Laboratory Coordinator:
Quality Assurance Unit Coordinator:

Environmental Toxicology & Fate
Lead Investigator:
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STUDY # 0545979, MRD-05-459

SUMMARY

The biodegradability potential of the test substance, MRD-05-459 (High Naphthenic, Heavy,
Straight-Run Naphtha), a positive control substance (sodium benzoate) and a toxicity control
(combination of test substance and positive control) was studied in aerobic, aqueous test systems.
This study was performed in general agreement with the procedure outlined in the OECD 301F?
guideline. Biodegradability of the substance was determined by measuring oxygen consumption in a
test medium containing trace nutrients and inoculated with activated sludge supernatant. The test
substance, High Naphthenic, Heavy, Straight-Run Naphtha, was evaluated at a mean concentration of
49.2 mg/L. The positive control substance, sodium benzoate, was evaluated at a concentration of 50.4
mg/L. The toxicity control was evaluated at mean concentration of 98.6 mg/L.

The average percent biodegradation of triplicate test systems of High Naphthenic, Heavy, Straight-
Run Naphtha was determined to be 77% over a 28 day testing period at a temperature range of 22 +
2°C. The OECD guideline criteria for classification of a chemical as readily biodegradable states: 1)
percent biodegradation must reach 60% within 28 days, and 2) the 60% degradation must be attained
within 10 days of exceeding 10% biodegradation. High Naphthenic, Heavy, Straight-Run Naphtha
exceeded 10% biodegradation on Day 4 and attained 60% biodegradation on Day 12. Based on test
results, High Naphthenic, Heavy, Straight-Run Naphtha can be considered readily biodegradable.

The guideline states that a test substance will be considered inhibitory if the toxicity test systems,
containing both the test and positive control substance, reach less than 25% biodegradation by Day
14. The toxicity control systems exceeded 25% by Day 2 therefore the test substance cannot be
considered inhibitory at the test concentration.

The OECD guideline validity requirement states that the difference of extreme values should be less
than 20% by Day 28, the positive control should exceed 60% of the ThOD by Day 14, and the
oxygen uptake of the blank on Day 28 should not exceed 60 mg/L. Sodium benzoate exceeded 60%
of the ThOD by Day 2 and the mean cumulative oxygen consumed in the blank systems on Day 28
was 15.51 mg/L. The test substance difference of extremes was 3.8%. Therefore, based on the study
data and the passing of other validity requirements, this test is considered valid.

The table below summarizes Day 28 percent biodegradation results for the positive control, test
substance and toxicity control.

Test System Replicate # % Biodegradation Mean (SD) Final pH
1 93.26 7.2
Sodium Benzoate 2 98.61 96.10 (2.69) 7.2
3 96.43 7.2
MRD-05-459
(High Naphthenic ! 75.20 6.9
. ’ 2 78.13 77.05 (1.61) 6.7
Heavy, Straight-Run 3 7781 6.7
Naphtha) ) ]
1 88.40 7.1
Toxicity Control 2 84.30 85.75 (2.30) 7.1
3 84.54 7.1
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

INTRODUCTION
Objective
This study was conducted for the sponsor in order to evaluate the potential of the test
substance to biodegrade in an aerobic, aqueous environment for use in environmental hazard
assessment.
Sponsor
American Petroleum Institute
1220 L Street, NW
Washington, DC 20005-4070
Testing Facility
ExxonMobil Biomedical Sciences, Inc.
Laboratory Operations
1545 Route 22 East, P.O.Box 971
Annandale, New Jersey 08801-0971
Study Initiation Date
December 7, 2005
Experimental Start
December 22, 2005

Experimental Completion

January 19, 2006
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

INTRODUCTION (CONT'D)
Compliance

The study was conducted in compliance with OECD' and USEPA? Good Laboratory
Practice (GLP) standards with the exception outlined on pages 9 and 10.

This study was performed in general agreement with the OECD® guideline with the
exceptions listed on page 13.
Justification for Selection of Test System

Selection of the aerobic aquatic biodegradation test is based upon the OECD 301F°
guideline. This test method is used to determine ready biodegradability by measuring
oxygen consumption in a test system consisting of an activated sludge supernatant, test or
positive control substance and a nutrient source. Further, activated sludge has historically
been used to evaluate the persistence of chemicals in the environment.

Justification of Dosing Route

The test substance could possibly be found in aqueous solution in a wastewater treatment
facility.
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STUDY # 0545979, MRD-05-459

MATERIALS AND METHODS
Test Substance Identification
EMBSI Identification: MRD-05-459
Sponsor Identification: High Naphthenic, Heavy, Straight-Run Naphtha*
Supplier: EPL Archives, Inc.
Sterling, VA
Date Received: September 30, 2005
Expiration Date: September, 2010
Description: Colorless liquid

Storage Condition: The neat test substance was stored at room temperature.
Characterization of Test Substance

The neat test substance was characterized and the stability determined by the testing facility
using the following analysis: UltraViolet/Visible and Infrared Spectrophotometry, Gas
Chromatography with Mass Selective Detection and Density. Characterization of the test
substance was performed at the testing facility prior to its use and after completion of this
study. Documentation of characterization and stability assessment is maintained at the
testing facility (see Appendix C).

Documentation outlining 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.

Elemental Analysis (subcontracted)

Quantitative Technologies Inc. (QTI) (Elemental Analysis Only)
P.O. Box 470

Salem Industrial Park, Bldg 5

Whitehouse, New Jersey 08888

An aliquot of the test substance was sent to Quantitative Technologies Inc. (QTI) for
elemental analysis, specifically carbon, hydrogen, nitrogen and oxygen. Percent carbon,
hydrogen, nitrogen, and oxygen were determined using a Perkin-Elmer 2400 CHN
Elemental Analyzer equipped with an oxygen accessory kit. For CHN, the analyzer used
combustion to convert the sample elements to simple gases. Upon entering the analyzer, the
sample was combusted in a pure oxygen environment. The product gases were separated
under steady state conditions, and measured as a function of thermal conductivity. For
oxygen, pyrolysis was used to convert the oxygen to carbon monoxide which was separated
from the other pyrolozates under steady state conditions and measured as a function of
thermal conductivity. This documentation can be found in the raw data and Appendix D.

* An explanation of the Chemical Abstract Service (CAS) number designation for this test sample is provided in
Appendix H.

Revision 1: November 18, 2008
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

MATERIALS AND METHODS (CONT'D)
Sample Retention

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

Positive Control Substance

Substance Identification: Sodium Benzoate, 99%
Manufacturer: Aldrich Chemical Company,
Lot No. 09519HA

Storage Condition: The neat substance was stored at room temperature.

Characterization: The documentation of the stability, identity, solubility, purity, strength,
and composition or other characteristics, which appropriately identify the positive control
substance, was provided by the manufacturer. This documentation is identified as the
Certificate of Analysis sheet and can be found in the raw data and Appendix E.

Carrier

Glass distilled water (gdH,O) was used as the carrier. The glass distilled water is prepared
from UV sterilized deionized well water that is treated and distributed throughout the testing
facility via PVC and stainless steel pipes. The feed water for the deionized water system is
analyzed by Accutest”, 2235 Route 130, Dayton, New Jersey 08810. Results of the water
analyses are maintained at the testing facility. There are no known contaminants in the water
believed to be present at levels that may have interfered with this study.

Inoculum

Fresh activated sludge was used as the inoculum. The activated sludge was obtained from
the Clinton Sanitary Wastewater Treatment Plant, Annandale, New Jersey on December 21,
2005. This treatment facility was selected because it deals predominantly with domestic
sewage as specified in the guideline. There were no known contaminants in the fresh
activated sludge believed to be present at levels high enough to have interfered with this
study. A complete description of the inoculum preparation is provided in Appendix A.
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

MATERIALS AND METHODS (CONT'D)
Solutions

Mineral salt solutions:
Phosphate buffer - pH 7.2 (VWR, Lot# 5129)
Ferric chloride - 0.025% (VWR, Lot# 4180)
Magnesium sulfate - 2.25% (VWR, Lot# 4131)
Calcium chloride - 2.75% (VWR, Lot# 4180)

There were no known contaminants in the solutions believed to be present at levels that may
have interfered with the study. All solutions were refrigerated when not in use.

Test medium: The test medium was prepared one day before the test began. A total of 20
liters of glass distilled water was collected in a carboy. The glass distilled water in the carboy
was then amended with mineral salt solutions and inoculum. A complete description of the
test medium preparation is provided in Appendix A.

Positive control substance stock solution: A stock solution of sodium benzoate at a
concentration of approximately 10,000 mg/L was prepared in glass distilled water. An O.1.
Analytical Model 1010 Total Organic Carbon (TOC) Analyzer determined the actual carbon
content of the sodium benzoate stock solution. The instrument employs a wet oxidation
technique with a nondispersive infrared (NDIR) detector. TOC results are contained in
Appendix B. The stock solution was refrigerated when not in use.

Test System

The test system was considered as one or any combination of the following in a flask (specific
preparation in Appendix A):

Test or Positive Control Substance
Toxicity Control (combination of Test and Positive Control Substance)
Test Medium (containing the following):

Mineral Salt Solutions

Activated Sludge Supernatant

Glass Distilled Water

All test containers used in this study were uniquely identified as to appropriate composition,
i.e., Blank -1, 2, 3; MRD-05-459 - 1, 2, 3, etc. All glassware was washed with Chem-Solv®
and then rinsed with glass distilled water to remove any residual organic carbon. All
glassware was inspected to ensure cleanliness. The manometric cells were rinsed with two
portions of acetone, filled with soapy water and allowed to stand for a few hours. The cells
were then rinsed with glass distilled water followed by acetone then finally air dried.
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

EXPERIMENTAL PROCEDURE
Procedure Summary

The test procedure evaluated the ready biodegradability of the test and positive control
substance and a combination of the two (toxicity control) by microorganisms in water. The
consumption of oxygen was determined by measuring the quantity of oxygen (produced
electrolytically) required to maintain constant gas volume in the respirometer flask, or from
the change in volume or pressure (or a combination of the two) in the apparatus. Evolved
carbon dioxide was absorbed in a solution of 10N sodium hydroxide (NaOH). The amount
of oxygen taken up by the microbial population during biodegradation of the test or positive
control substance (corrected for uptake by blank inoculum, run in parallel) is expressed as a
percentage of theoretical oxygen demand (ThOD). The ThOD calculation is found in
Appendix B. The test was performed in general agreement with the OECD 301F° guideline
with the following clarifications/exceptions:

Clarification

1. The apparatus is an electrolytic respirometer, manufactured by Co-ordinated Environmental
Service, Ltd. (Kent, England). The system is based on a proven oxygen generating process
coupled to a sensitive manometric cell. The sample was placed in a sample flask, which was
then sealed by a manometric cell/CO, trap and immersed in a temperature stabilized water
bath. For the duration of the experiment, the sample was stirred by a magnetically coupled
stirrer.  As the biodegradation process progressed, the microorganisms consumed O,
converting it to CO, during aerobic respiration. The CO, produced was absorbed by a
solution of 10N NaOH in the CO, trap, which caused a net reduction in gas pressure within
the sample flask. This pressure reduction was detected by the manometric cell and triggered
the electrolytic process. The electrolytic process generated oxygen, which restored the
pressure in the sample flask. The magnitude and duration of the electrolyzing current are
proportional to the amount of oxygen supplied to the microorganisms.
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EXPERIMENTAL PROCEDURE (CONT'D)
Clarification (Cont'd)

2. The test and positive control substances were tested at concentrations of approximately 50
mg/L. Sodium benzoate was administered to the respective test systems as an aliquot of an
aqueous stock solution. The toxicity control (a combination of positive control and test
substance) was tested at a concentration of approximately 99 mg/L. The test substance was
injected directly into the test flasks containing test medium with a syringe. The weight
difference of the syringe was recorded as the weight of test substance added to the flask.
Each flask was sealed immediately after addition of the test substance to avoid loss due to
volatilization. No aqueous stock solutions were prepared for the test substance because of
its poor solubility in water. Also no concentration verification was performed since the test
substance is poorly soluble in water.

3. The positive control, test substance and toxicity control test systems were tested in triplicate.

4. Bias was minimized by preparing the test medium on a large volume basis. In addition, the
test medium was aerated for approximately 24 hours to improve homogeneity and ensure
random distribution of test organisms to all test systems. The pH of the test medium was 7.3.
The initial pH of individual systems was not determined due to the poor solubility of the
test substance in water.

5. Dissolved organic carbon (DOC) analysis was not performed due to the poor solubility of the
test substance.

Exceptions
1. No abiotic sterile control systems were tested.

2. Test medium was prepared on a large volume basis, aerated and aliquoted into each test
container, instead of preparation in the individual test systems.

3. The commercial phosphate buffer, used in preparation of the test medium, has a pH value
of 7.2 rather than 7.4. The phosphate buffer, purchased from VWR, has been approved by
the American Public Health Association (APHA) for use in the Biological Oxygen Demand
(BOI?) analysis. The BOD buffer has the same composition as the buffer stated the OECD
301F".

4. The inoculum was mixed for 2 minutes in a blender at low speed, instead of medium speed.

Page 13 of 70



READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

RESULTS AND DISCUSSION

Testing was conducted to assess the biodegradability potential of the test substance, High
Naphthenic, Heavy, Straight-Run Naphtha, in triplicate test systems at an average concentration of
49.2 mg/L. The biodegradation of the positive control substance, sodium benzoate and a toxicity
control (combination of test substance and positive control) were also measured in triplicate test
systems at average concentrations of 50.4 mg/L and 98.6 mg/L, respectively. Blank test systems,
which did not contain the test or positive control substance, were run concurrently in duplicate. This
study was conducted at a temperature range of 22 + 2°C for twenty eight days in general agreement
with the OECD 301F° guideline.

The percent biodegradation results and mg oxygen consumed for each test system are reported in
Tables 1 and 2, respectively. The oxygen consumed by the test systems was corrected for oxygen
consumption occurring in the blank test systems. The Day 28 mean percent biodegradation for High
Naphthenic, Heavy, Straight-Run Naphtha was determined to be 77.05%.

The guideline states that a test substance will be considered inhibitory if the toxicity test systems,
containing both the test and positive control substance, reach less than 25% biodegradation by Day
14. The toxicity control systems exceeded 25% by Day 2; therefore, the test substance cannot be
considered inhibitory at the test concentration.

This test is considered valid since it met the OECD guideline validity requirements as follows: 1)
sodium benzoate biodegraded to >60% of the ThOD by Day 2 and 2) the average of the cumulative
oxygen consumed in the blank systems was 15.51 mg/L. 3) test substance difference of extremes
was 3.8%. A graphical illustration representing the mean percent biodegradation and the mg oxygen
consumed by the test systems is reported in Figures 1 and 2, respectively.

The inoculum was prepared using activated sludge from the Clinton Sanitary Wastewater Treatment
Plant, Annandale, New Jersey. The Easicult® TTC dip slide results indicated an average bacterial
population of 10° colony forming units (CFU)/mL. Biodegradation results for the test and positive
control substances were calculated as the net amount of oxygen (mg) consumed by the test system
multiplied by a constant. The net amount of oxygen was calculated as the difference between the
test system oxygen consumption (mg) and the average oxygen (mg) consumed by the blanks. The
amount of oxygen consumed was recorded at each hourly interval for each test system using the
CES aerobic respirometer. The constant is defined as the inverse of the product of the ThOD and the
mg of the test or positive control substance added to that system multiplied by 100. The ThOD was
calculated based on the empirical formula of the appropriate substance. The actual amount of
substance added to each system is reported in Appendix A. The ThOD and methods used to
determine percent biodegradation are described in Appendix B. The mean percent biodegradation
and ThOD calculations were written in Microsoft Excel”.
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STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

CONCLUSION

The mean percent biodegradation of triplicate test systems of High Naphthenic, Heavy, Straight-Run
Naphtha was determined to be 77% over a 28 day testing period. The test substance achieved 60%
biodegradation within the 10 days of exceeding 10% biodegradation; therefore, the test substance
can be considered readily biodegradable.

PROTOCOL DEVIATIONS

Temperature deviations were noted for the respirometer baths during the study. Maximum
deviations of approximately 1°C above the protocol required 22+1°C occurred, for approximately
two days. This is not believed to have had an impact on the integrity or results of the study.

RECORDS

All appropriate materials, methods and experimental measurements required by the protocol
have been 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
have been documented in 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 study
documentation and a non-study specific neat test substance sample 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.

REFERENCES

1. Organization for Economic Cooperation and Development, (OECD), Principles of Good
Laboratory Practice, C(97) 186/Final, 1997.

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

3. Organization for Economic Cooperation and Development, Guidelines for the Testing of
Chemicals, Ready Biodegradability, 301F Manometric Respirometry Test (1992).
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STRAIGHT-RUN NAPHTHA
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TABLE 1

PERCENT BIODEGRADATION RESULTS

Test SODIUM BENZOATE MRD-05-459 Toxicity Control

Day || Rep1 | Rep2 | Rep3 | Mean SD Rep1 | Rep2 | Rep3 | Mean SD Rep1 | Rep2 | Rep3 | Mean SD

29.99 | 32.77 | 31.60 | 31.45 | 1.40 0.34 0.50 0.37 0.40 0.09 | 11.98 | 6.00 | 11.53 [ 9.84 3.33

60.90 | 65.41 | 61.07 | 62.46 | 2.56 0.57 1.11 0.82 0.83 0.27 | 25.31 | 25.03 | 25.58 | 25.31 0.28

73.46 | 78.19 | 74.28 | 75.31 2.53 8.02 9.18 9.42 8.87 0.75 | 29.43 | 29.12 | 29.66 | 29.40 | 0.27

83.98 | 89.14 | 84.11 | 85.74 | 2.94 || 21.84 | 23.04 | 22.42 | 22.43 | 0.60 | 38.65 | 38.40 | 38.64 | 38.56 | 0.14

86.40 | 91.50 | 86.92 | 88.27 | 2.81 26.58 | 28.15 | 27.38 | 27.37 | 0.79 | 43.23 | 43.18 | 43.21 | 43.21 0.03

1
2
3
4 80.42 | 84.97 | 80.57 | 81.99 | 2.58 | 16.10 | 17.11 | 16.62 | 16.61 0.51 35.00 | 34.31 | 34.97 | 34.76 | 0.39
5
6
7

89.62 | 94.62 | 90.66 | 91.63 | 2.64 || 33.36 | 35.74 | 34.68 | 34.59 | 1.19 | 47.46 | 47.55 | 47.24 | 47.42 | 0.16

8 95.31 | 100.44 | 98.09 | 97.95 | 2.57 || 43.64 | 43.75 | 44.13 | 43.84 | 0.26 | 50.82 | 50.47 | 50.44 | 50.58 | 0.21

11 [ 102.73] 108.58 | 103.05 [ 104.79 | 3.29 || 58.18 | 61.23 | 59.03 | 59.48 | 1.57 | 61.26 | 57.28 | 61.46 | 60.00 | 2.36

12 [ 102.51] 108.11] 103.08 [ 104.57 | 3.08 || 63.12 | 67.44 | 65.58 | 65.38 | 2.17 | 64.97 | 61.19 | 65.82 | 63.99 | 2.46

13 [ 101.80] 107.15] 102.62 | 103.86 | 2.88 || 67.65 | 69.86 | 69.07 | 68.86 | 1.12 | 69.74 | 64.43 | 69.02 | 67.73 | 2.88

14 || 101.11] 106.19] 104.08 | 103.79 | 2.55 || 72.54 | 71.62 | 71.32 | 71.83 | 0.64 | 74.36 | 67.88 | 74.36 | 72.20 | 3.74

15 98.62 | 103.20] 101.87 { 101.23 | 2.36 || 72.98 | 72.25 | 71.46 | 72.23 | 0.76 | 76.38 | 69.06 | 76.69 | 74.04 | 4.32

16 96.74 | 101.59] 100.50 | 99.61 2.54 || 73.17 | 73.31 | 71.57 | 72.68 | 0.97 | 77.64 | 70.47 | 77.71 | 75.27 | 4.16

17 95.23 | 100.33] 99.49 | 98.35 | 2.73 || 72.83 | 73.65 | 71.57 | 72.68 | 1.05 | 78.75 | 71.87 | 78.06 | 76.23 | 3.79

18 94.45 1 100.29| 98.96 | 97.90 | 3.06 || 72.73 | 73.95 | 71.84 | 72.84 | 1.06 | 80.20 | 73.37 | 78.49 | 77.35 | 3.55

19 94.11 ] 100.01| 97.83 | 97.32 | 2.98 || 72.60 | 74.30 | 72.16 | 73.02 1.13 | 81.17 | 74.54 | 79.06 | 78.26 | 3.39

20 94.13 | 99.48 | 97.30 | 96.97 | 2.69 || 72.77 | 74.96 | 72.94 | 73.56 1.22 | 8216 | 7549 | 79.76 | 79.14 | 3.38

21 93.40 | 98.75 | 96.57 | 96.24 | 2.69 || 72.76 | 75.39 | 73.56 | 73.90 1.35 | 82.92 | 76.06 | 80.32 | 79.77 3.46

22 93.26 | 98.61 | 96.43 | 96.10 | 2.69 | 73.02 | 76.21 | 74.54 | 74.59 1.60 | 83.78 | 76.80 | 81.06 | 80.55 | 3.52

23 93.26 | 98.61 | 96.43 | 96.10 2.69 || 73.24 | 77.54 | 7555 | 75.44 | 215 | 84.44 | 77.77 | 81.94 | 81.38 3.37

24 93.26 | 98.61 | 96.43 | 96.10 2.69 || 73.57 | 77.83 | 76.39 | 75.93 2.17 | 85.23 | 79.62 | 82.74 | 82.53 | 2.81

25 93.26 | 98.61 | 96.43 | 96.10 | 2.69 | 73.89 | 78.13 | 76.91 | 76.31 2.18 | 8597 | 81.71 | 83.26 | 83.65 | 2.16

26 93.26 | 98.61 | 96.43 | 96.10 | 2.69 | 73.89 | 78.13 | 77.09 | 76.37 | 2.21 86.72 | 82.84 | 83.52 | 84.36 | 2.07

27 93.26 | 98.61 | 96.43 | 96.10 | 2.69 || 74.11 | 78.13 | 77.26 | 76.50 | 2.12 | 87.65 | 83.40 | 83.86 | 84.97 | 2.33

28 93.26 | 98.61 | 96.43 | 96.10 | 2.69 || 75.20 | 78.13 | 77.81 | 77.05 | 1.61 88.40 | 84.30 | 84.54 | 85.75 | 2.30

The Day 9 and Day 10 data reports were not generated due to a computer malfunction.

The sodium benzoate biodegradation exceeded 100% between Day 9 (estimated) and Day 15; this was due to a lag in oxygen
consumption by the Blank systems. This is not believed to have had an impact on the results of the study.

Difference of extremes=  (98.61)-(93.26) x100= 5.6%
(Sodium Benzoate) 95.94

Difference of extremes=  (78.13)-(75.20) x100= 3.8%
(MRD-05-459) 76.67

Difference of extremes=  (88.40)-(84.30) x100= 4.7%
(Toxicity Control) 86.35

Difference of extremes = ((highest replicate value - lowest replicate value) / mean of high and low values) x 100
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

TABLE 2

MG OXYGEN CONSUMED RESULTS

Test BLANK SODIUM BENZOATE
Day || Rep1 | Rep2*| Rep3 | Mean SD Rep1 | Rep |2 e |[3Mean SD
1 0.00 XXX 0.00 0.00 0.00 25.22 | 27.55 | 26.57 | 26.45 1.17

2 0.00 XXX 0.00 0.00 0.00 [ 51.21 | 55.00 [ 51.35 | 52.52 | 2.15
3 0.00 XXX 0.00 0.00 0.00 [ 61.77 | 65.74 | 62.45 | 63.32 | 2.12
4 0.00 XXX 0.00 0.00 0.00 [ 67.62 | 71.45 [ 67.74 | 68.94 | 2.18
5 0.58 XXX 0.58 0.58 0.00 [ 71.20 | 75.53 [ 71.30 | 72.68 | 2.47
6
7
8

1.23 XXX 1.08 1.16 0.11 73.80 | 78.09 | 74.24 | 75.38 | 2.36
1.23 XXX 1.08 1.16 0.11 76.51 | 80.72 | 77.39 | 78.21 2.22
1.23 XXX 1.08 1.16 0.11 81.30 | 85.61 | 83.63 | 83.51 2.16
11 3.12 XXX 3.37 3.25 0.18 |[ 89.63 | 94.55 [ 89.90 | 91.36 | 2.77
12 3.94 XXX 4.23 4.09 0.21 90.28 | 94.98 | 90.76 | 92.01 2.59
13 5.16 XXX 5.02 5.09 0.10 [ 90.69 | 95.19 [ 91.38 | 92.42 | 2.42
14 6.66 XXX 5.56 6.11 0.78 [ 91.13 | 95.40 | 93.63 | 93.39 | 2.15
15 9.83 XXX 7.41 8.62 1.71 91.55 | 9540 | 94.27 | 93.74 | 1.98
16 12.35 | XXX 843 | 10.39 | 2.77 || 91.73 | 95.82 | 94.90 | 94.15 | 2.15
17 14.43 | XXX 9.73 | 12.08 | 3.32 || 92.15 | 96.44 | 95.73 | 94.77 | 2.30
18 15.93 | XXX | 10.83 | 13.38 | 3.61 92.80 | 97.71 | 96.59 | 95.70 | 2.57
19 16.97 | XXX | 11.68 | 14.33 | 3.74 || 93.46 | 98.42 | 96.59 | 96.16 | 2.51
20 17.51 XXX | 12.04 | 14.78 | 3.87 [ 93.92 | 98.42 [ 96.59 | 96.31 2.26
21 18.08 | XXX | 12.70 | 15.39 | 3.80 || 93.92 | 98.42 | 96.59 | 96.31 2.26
22 18.31 XXX | 12.70 | 15.51 3.97 [ 93.92 | 98.42 [ 96.59 | 96.31 2.26
23 18.31 XXX | 12.70 | 15.51 3.97 || 93.92 | 98.42 | 96.59 | 96.31 2.26
24 18.31 XXX | 12.70 | 15.51 3.97 || 93.92 | 98.42 | 96.59 | 96.31 2.26
25 18.31 XXX | 12.70 | 15.51 3.97 [ 93.92 | 98.42 [ 96.59 | 96.31 2.26
26 18.31 XXX | 12.70 | 15.51 3.97 [ 93.92 | 98.42 [ 96.59 | 96.31 2.26
27 18.31 XXX | 12.70 | 15.51 3.97 [ 93.92 | 98.42 [ 96.59 | 96.31 2.26
28 18.31 XXX | 12.70 | 15.51 3.97 || 93.92 | 98.42 | 96.59 | 96.31 2.26

* Replicate 2 was not included in the study; following cell initialization excessive oxygen consumption
was observed (>10 mg), this may have been due to a possible breach or respirometer malfunction.

Test MRD-05-459 Toxicity Control

Day || Rep1 | Rep2 | Rep3 | Mean | SD || Rep1| Rep2 | Rep3 | Mean SD
1 0.58 0.83 0.62 0.68 | 0.13 | 28.22 | 13.95 | 27.22 | 23.13 | 7.97

2 0.96 1.85 1.37 1.39 | 0.45 ] 59.60 | 58.23 | 60.37 | 59.40 | 1.08

3 13.60 | 15.37 | 15.70 | 14.89 | 1.13 ] 69.31 | 67.74 | 69.99 | 69.01 | 1.15

4 27.28 | 28.66 | 27.72 | 27.89 | 0.70 | 82.43 [ 79.82 | 82.53 | 81.59 | 1.54

5

6

7

37.59 | 39.15 | 37.96 | 38.23 | 0.82 ] 91.61 | 89.92 | 91.75 | 91.09 | 1.02
46.21 | 48.29 | 46.81 | 47.10 | 1.07 | 102.96| 101.61| 103.13] 102.57| 0.83
57.69 | 61.00 | 58.98 | 59.22 | 1.67 | 112.91]| 111.79 112.64 | 112.45]| 0.58
8 7512 | 74.41 | 74.74 | 74.76 | 0.36 | 120.85] 118.58 | 120.18| 119.87| 1.17
11 101.86 | 105.77 | 101.69] 103.11| 2.31 | 147.52| 136.51| 148.27 | 144.10| 6.58
12 | 111.06 | 116.99 | 113.43] 113.83 | 2.98 | 157.08 [ 146.44 ] 159.39| 154.30] 6.91
13 | 119.74 | 122.06 | 120.26] 120.69 [ 1.22 | 169.33 [ 154.98 | 167.97 | 164.09| 7.92
14 ] 129.05] 126.03 | 125.03] 126.70 | 2.09 | 181.22] 164.04 | 181.59[ 175.62| 10.03
15 | 132.30 | 129.59 | 127.78] 129.89 | 2.27 | 188.51[ 169.29] 189.59| 182.46| 11.42
16 | 134.40 | 133.13 | 129.74] 132.42| 2.41 | 193.24 [ 174.35] 193.78 | 187.12] 11.07
17 | 135.51 ] 135.38 | 131.43] 134.11| 2.32 | 197.53 [ 179.28 ] 196.28 | 191.03] 10.19
18 | 136.63 | 137.20 | 133.18] 135.67 | 2.18 | 202.25[ 184.07 | 198.59| 194.97| 9.62
19 | 137.36 | 138.74 | 134.65] 136.92| 2.08 | 205.48 [ 187.74] 200.90 | 198.04] 9.21
20 ] 138.11] 140.28 | 136.40] 138.26 | 1.94 ] 208.27 | 190.40 [ 203.00 | 200.56| 9.18
21 138.69 | 141.61 | 138.05] 139.45| 1.90 | 210.67 | 192.34 | 204.92 | 202.64| 9.37
22 ] 139.26 | 143.11 [ 139.80] 140.72| 2.08 | 212.81| 194.17 | 206.79] 204.59| 9.51
23 | 139.63 | 145.34 | 141.49] 142.15| 2.91 | 214.35( 196.42| 208.87 | 206.55| 9.19
24 ] 140.19] 145.82 | 142.88] 142.96 | 2.82 | 216.23 | 200.73 [ 210.75] 209.24| 7.86
25 | 140.74 | 146.32 | 143.76 ] 143.61| 2.79 | 217.98) 205.61 [ 211.98] 211.86| 6.19
26 | 140.74 | 146.32 | 144.05] 143.70| 2.81 | 219.72) 208.23 [ 212.58 ] 213.51| 5.80
27 | 141.11] 146.32 | 144.34] 143.92| 2.63 | 221.91) 209.54 [ 213.39| 214.95| 6.33
28 | 142.94 | 146.32 | 145.25| 144.84 | 1.73 | 223.68| 211.62 | 215.00 | 216.77| 6.22

The Day 9 and Day 10 data reports were not generated due to a computer malfunction.
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

APPENDIX A - MANOMETRIC RESPIROMETRY TEST PROCEDURE

Inoculum Preparation

Fresh activated sludge was obtained on Day -1 of the test from the Clinton Sanitary
Wastewater Treatment Plant in Annandale, NJ. Duplicate 10 mL aliquots of the activated
sludge were filtered through pre-weighed Whatman 934-AH filter pads in a Buchner funnel
and vacuum flask set up. The filter pads were placed in an aluminum pan and dried in an
oven for one hour and twelve minutes at 101°C. After cooling, the filters were reweighed
and the mean total suspended solids concentration was determined to be 3.5 g/L.. The sludge
was homogenized in a blender for two minutes at low speed. The homogenated sample was
allowed to settle for one hour and fifteen minutes, after which the supernatant was decanted
(avoiding carry-over of sludge solids). An aliquot of the supernatant was used to determine
microbial activity. The microbial activity was determined using the Easicult®-TTC dip slides
Lot No. 1793201. This was accomplished by removing the agar stick from the culturing
tube, and dipping the agar into the supernatant aliquot. Excess supernatant was blotted off
with a clean paper towel, and the agar stick was then placed back into the culture tube. The
whole unit was placed into a dark upright incubator for 48 hours at 20 + 1°C monitored by
the Watchdog V5 monitoring system. Based on comparison of the density of colonies
growing on the agar with the model density chart provided by the supplier, the microbial
activity was determined to be 10° CFU/mL. The remaining decanted sludge supernatant was

used for final preparation of the test medium on Day -1.

Test Medium Preparation

Twenty liters of glass distilled water were collected in a carboy. A quantity of 460 mL of
glass distilled water was removed from the carboy to obtain a final volume of twenty liters
after addition of the mineral salt solutions and activated sludge supernatant. The following

quantities of mineral salt solutions and inoculum were added to the carboy:

I mL of magnesium sulfate solution per liter of glass distilled water

I mL of calcium chloride solution per liter of glass distilled water

10 mL of phosphate buffer solution per liter of glass distilled water

1 mL of ferric chloride solution per liter of glass distilled water

10 mL of activated sludge supernatant per liter of glass distilled water

The test medium was aerated with carbon dioxide free air for 24 hours before use.
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

APPENDIX A - MANOMETRIC RESPIROMETRY TEST PROCEDURE (CONT'D)
Preparation of the Test Systems

Test systems were prepared as follows:

Amount of Neat Amount of

10069 mg/L Test
Test System Test Substance Sodium B Medium
1L Respirometer Flask MRD-05-459 odium enzpate :
Added (mg) Stock Solution (Liter)

Added (mL)
Blank Rep 1 --- --- 1.0
Rep 2* 1.0
Rep3 1.0
Sodium Rep 1 - 5.0 1.0
Benzoate Rep 2 — 5.0 1.0
Rep 3 . 5.0 1.0
MRD-05-459 Rep 1 48.9 - 1.0
(High Naphthenic, Heavy, Rep 2 49.1 —-— 1.0
Straight-Run Naphtha) Rep 3 497 - 1.0
Toxicity Control Rep 1 48.8 5.0 1.0
Rep 2 47.4 5.0 1.0
Rep 3 48.6 5.0 1.0

* Replicate 2 of the Blank system was not used, excessive oxygen consumption was observed on
Day 0, therefore, data collection was not initiated.

The test substance test systems were dosed by weighing a syringe containing the test substance,
injecting the test substance into a test flask containing one liter of test medium and reweighing the
syringe. The weight difference is equal to the amount of test substance added to the test systems.
Each test system was sealed immediately after addition of the test substance to minimize loss due to
volatilization. The sodium benzoate systems were dosed by adding 5.0 mL of 10069 mg/L stock
solution to the respective test systems. After assembly of the test systems, stirring was initiated, the
equipment was checked to ensure no leaks were present, and the oxygen uptake measurements were
initiated. No further attention was required other than printing the respirometer data and making
daily checks during normal working hours to see that the correct temperature (22 + 1°C) and
adequate stirring were maintained. At the end of 28 days, the pH of the contents in each flask was
measured using a Hanna" pH checker.
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APPENDIX B - CALCULATIONS
Theoretical Oxygen Demand (ThOD)

The empirical formula and the theoretical oxygen demand (ThOD) of the test substance were
calculated from elemental analysis data (assuming 100 gram test substance). Sodium benzoate
ThOD was calculated using the empirical formula and was determined to be 1.67 mg O»/mg sodium
benzoate. The ThOD calculation of the test and positive control substance was based on Annex IV
of OECD 301F° guideline.

MOLE OF [ MOLE OF | MOLE OF | MOLE OF | MOLE OF
o o o o
TEST SUBSTANCE | % CARBON| % HYDROGEN | % OXYGEN|% NITROGEN CARBON | HYDROGEN| oxYGEN | NITROGEN| sobium MOL. WT. ThOD

MRD-05-459 85.54 14.35 0.10 0.08 712 14.24 0.01 0.01 0.00 100.17 3.41
Sodium Benzoate 7.00 5.00 2.00 0.00 1.00 144.11 1.67

odium Benzoate
MRD-05-459 14.12 19.24 2.01 0.01 1.00 244.28 2.38

Elemental Analysis performed by QTI

MOLE = % ELEMENT (IN GRAMS)/ATOMIC WT OF ELEMENT)
AT.WT OF C = 12.011 G/MOLE
AT. WT OF H = 1.0079 G/MOLE
AT. WT OF O = 15.999 G/MOLE
AT. WT OF N = 14.007 G/MOLE

MOL. WT. = (MOLE OF CARBON x AT. WT.) + (MOLE OF HYDROGEN x AT. WT.) + (MOLE OF OXYGEN x AT. WT.) + (MOLE OF NITROGEN x AT. WT.) + (MOLE OF SODIUM x AT. WT.)

ThOD (mg O2/mg Test Substance) = [16 x ((2 x NO. OF CARBON) + ((0.5 x (NO. OF HYDROGEN) - (3 x NO. OF NITROGEN))) + (0.5 x SODIUM) - (NO. OF OXYGEN))J/MOL. WT.

* Sodium Benzoate = C;Hs0,Na

Molecular weight = 14411

THOD = 16 x [(2 x moles of carbon) + (0.5 x moles of Hydrogen) + (0.5 x moles of Na) - (moles of Oxygen)]
Molecular weight

Sodium Benzoate THOD = 16x[(2x7)+(0.5x5)+(0.5x1)-2] =1.665394

144.11
Sodium Benzoate Concentration

The sodium benzoate stock solution concentration was determined to be 10069 mg sodium
benzoate/L by dividing the solution total organic carbon (TOC) content (5840 mg carbon /L) by the
percent carbon of sodium benzoate (58%). A 5 mL aliquot of the solution added to each test system
contained 50.35 mg of sodium benzoate. The pH of the stock solution was 7.3.

Percent biodegradation values were calculated by the respirometer software. The following
parameters for each system were entered into the software: the ThOD, and the mass of positive
control or test substance added. The software incorporates the hourly logged oxygen uptake value
along with the entered parameters into the following calculations to derive the percent
biodegradation.

1

ThOD x mg test substance in vessel

Constant =100

% Percent Biodegradation = (mg O, uptake by test substance - }mg O uptake by blank) x constant

The mg of oxygen consumed by the blank represents the average oxygen consumption for the
duplicate test systems.
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APPENDIX C - TEST SUBSTANCE CHARACTERIZATION

The test substance was initially characterized on December 14, 2005. Analyses included
Ultraviolet-Visible (UV-VIS) spectroscopy and Fourier Transform Infrared (FT-IR)
spectroscopy, density and GC-MS analysis. Stability of the neat test substance was confirmed
by repeating these same analyses on February 6, 2006 after the completion of this study.

UV-VIS spectra are presented in Figures C-1 and C-2 representing, the initial and final spectrum
at concentrations of 1096 and 1670 ppm with methanol, respectively. UV-VIS spectra were
acquired on a Hewlett-Packard 8453 diode array UV-VIS spectrophotometer using a 1 cm quartz
cell, a scan time of 0.5 seconds, and resolution of 2 nm.

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

The test substance was also characterized by GC-MS using a Varian Saturn 2000 GC-MS system
with a Varian 3800 gas chromatograph. For comparison of relative retention times to a series of
known hydrocarbons under the analytical conditions employed, High Naphthenic, Heavy
Straight-Run Naphtha was analyzed against an ASTM D3710 calibration mixture. Figures C-5
and C-6 represent the initial and final GC-MS total ion chromatograms, respectively. The test
substance eluted as a complex mixture with numerous chromatographic components detected
between retention times 4 and 20 minutes. This corresponds to bracketing by the standard
hydrocarbons n-heptane and n-decane under the analytical conditions employed. The single
most abundant component eluted at approximately 4.7 minutes.

The test substance initial and final density were measured at 20°C using an Anton Paar DMA
4500 Density/Specific gravity/Concentration meter. The initial density was measured as 0.7500
g/mL and the final density was 0.7504 g/mL. The test substance was observed to be a liquid
under ambient laboratory conditions and immiscible in water but miscible in methanol and
hexane.

Comparison of the initial and final analyses appeared to be substantially similar indicating the
neat test substance was stable over the duration of the study period.
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APPENDIX C - TEST SUBSTANCE CHARACTERIZATION (CONT'D)

UV-VIS SPECTRA
Figure C-1
Initial
Initial Characterization High Naphthenic, Heavy Straight-Run Naphtha
1096 ppm solution in methanol

Figure C-2
Final
Final Characterization = High Naphthenic, Heavy Straight-Run Naphtha
1670 ppm solution in methanol

©B2
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APPENDIX C - TEST SUBSTANCE CHARACTERIZATION (CONT'D)

FT-IR SPECTRA
Figure C-3
Initial

Initial Characterization High Naphthenic, Heavy Stralght Run Naphtha

Initial Characterization MRD-05-459 allection time: Wed Dec 14 11:25:31 2.

mittance

%Transn
)
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Figure C-4
Final

Final Characterization High Naphthenic, Heavy Straight-Run Naphtha

Final characterization MRD-05-459 Caolection time: Man Feb 06 13:53 sz-‘-’.\'

B85
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APPENDIX C - TEST SUBSTANCE CHARACTERIZATION (CONT'D)

INITIAL TOTAL ION CHROMATOGRAM
Figure C-5

S N N AREA PERCENT REPORT

c:lsaturnws\12-14-05 11;47:45 Acquisition Date: 12/14/05 11:47:46 AM
am -- mrd-05-459 .sms

Data File Name:

Inst. Method: C:\SaturnWs\Volatiles Instrument ID: Saturn GC/MS #1
Characterization.mth
Sample Name: MRD-05-459 Inj. Notes: MRD-05-459 (naphtha)
initial characterization 0.7ul neat
_injection

Mint Intensity of Base Peak 12-14-05 11;47:45 am -- mrd-05-458 sms o

r T
; 1.50 E E
| ] I~ S
S - = L
. 1.36 l N
= £
1.00 §
0.75 < -
! - £
0.50 | c -
0.25 — B :‘3’,
| — e ——— — - — - —— i -—:5 minutes
RT BC Width Area Area %
4101 VB 20 12218080 13.54
4737 LAY 23 17090430 18.94
6.052 VvV 29 16640670 18.45
6.317 Vv 2.7 4815559 5.34
6.577 VvV 28 5718792 6.34
7.449 Vv 28 11889580 13.18
9.028 WV 3.3 3717686 412
10.917 VvV 3.3 4873207 5.40
12.953 vV 1.7 8715346 9.66
19.851 Y 3.8 4536770 5.03
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APPENDIX C- TEST SUBSTANCE CHARACTERIZATION (CONT'D)

FINAL TOTAL ION CHROMATOGRAM
Figure C-6

ish AREA PERCENT REPORT

Data File Name:  c:\saturnws\2-6-06 12;20;22 pm -- Acquisition Date: 2/6/06 12:20:23 PM
mrd-05-459 .sms

Inst. Method: C:\SaturnWs\Volatiles Instrument ID: Saturn GC/MS #1
Characterization.mth
Sample Name: MRD-05-459 Inj. Notes: MRD-05-459 (naphtha)
final characterization 0.1ulL neat
TR IR NS SRR _injection =
[ M S50k intensity of Base Peak 2-6-06 12,20,22 pm - mrd-05-459 sms Bl
1 4
i | 2 E
SUETTES . [ - . -
| 100 ™ il
sl |
o ] B
s = 1
3 & = a|
L] =
= B il
0.50 — | | g | i 8
! | I §2 c i =
1 1| | B il ‘ £
1 11 | I = E
0.25 - | & | o { g
1] (. | a
1 i It g |
| LAa A ||
L — i i ENGIREE Gl B 25_ minutes -
RT BC Width Area Area %
4.051 BV 22 9214827 12.62
4.680 Vv 26 13481210 18.47
5.986 Vv 3 12981490 17.78
6.248 VvV 29 4449701 6.10
6.501 Vv 3.0 4552902 6.24
7.368 vV 31 10703130 14.66
8.934 Vv 34 3048895 418
10.810 Vv 35 4069873 5.58
12.836 VvV 36 7099908 9.73
19.710 VM 39 3397429 4.65
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STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

APPENDIX D — TEST SUBSTANCE, ELEMENTAL ANALYSIS

Page 1 of 1

EXXONMOBILE BIOMEDICAL SCIS
1545 RTE 22 E
ANNANDALE NJ 08801

23-May-06
ANALYTICAL REPORT

Sample number %C %H %N %0
r_'}':ACETANILIDE 71.05 6.72 10.21 11.60
MRD 05-459 85.54 14.35 0.08 <0.1

**Reissue of original reports dated 12/14/05 & 12/19/05 to combine results of both reports and remove
the name in the address. Also, to correct the sample ID number.

-.Jc.r' VAt d  res j'}\ qreef ted . ETI I3ua O

Imk

QA Approved: Ebs_14
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

APPENDIX E - SODIUM BENZOATE CERTIFICATE OF ANALYSIS

A
SIGMA-ALDRICH

Certificate./Analysis
Product Name Sodium benzoate
Product Number 10,916-9
Product Brand ALDRICH
CAS Number 532-32-1
Molecular Formula C_H.NaO,
Molecular Weight 144.10
TEST SPECIFICATION LOT 09519HA RESULTS
WHITE POWDER OR
APPEARANCE CRYSTALS WHITE POWDER
CONFORMS TO CONFORMS TO
INFRARED SPECTRUM STRUCTURE AND STRUCTURE AND
STANDARD. STANDARD
98.5% - 101.5% (WITH o
TITRATION HCLO4) 99.1% (WITH HCLO4)
HIGH PRESSURE LIQUID 0 0
CHROMATOGRAPHY 98.5% (MINIMUM) 99.5%
QUALITY CONTROL
ACCEPTANCE DATE JULY 2002
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,

STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

APPENDIX F - PROTOCOL

- PROTOCOL -
Study Title: READY BIODEGRADABILITY: OECD 301F
Manometric Respirometry Test
EMBSI Study Number: 0545979
Test Substance: MRD-05-459
Date: 30-Nov-05
Room Number: LG361

Proposed Key Dates:

Experimental Start ...........ccooovooioooeee e 22-Dec-05
Experimental Termination.........c..ccoooocoovovioooivieeeee . 19-Jan-06
Draft Report Completion..........ccovueueueeeicevieieeeeeeee e 23-Feb-06
Final Report Completion .........cocouoeioviioiiiiieoeeeeeee 7-Apr-06
Approved By:

~
Zbe((}")

Date
ExxonMobil Biomedical Sciences, Inc.
1545 Route 22 East, P.O. Box 971
Annandale, New Jersey 08801-0971
L 2/ 05
Date

SAFETY FIRST
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,

STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

APPENDIX F - PROTOCOL (CONT'D)

READY BIODEGRADABILITY: MANOMETRIC RESPIROMETRY TEST
MRD-05459, STUDY NUMBER 0545979

INTRODUCTION
Objective

This study will be conducted for the Sponsor in order to evaluate the potential of the test
substance to biodegrade in an aerobic, aqueous environment for use in environmental
hazard assessment.

Sponsor

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

Testing Facilities

ExxonMobil Biomedical Sciences Inc. (EMBST)
Laboratory Operations

1545 Route 22 East, P.O. Box 971

Annandale, New Jersey 08801-0971

Quantitative Technologies Inc. (QTT) (Elemental Analysis Only)
P.O. Box 470

Salem Industrial Park, Bldg 5

Whitehouse, New Jersey 08888

Compliance

This study will be performed in general agreement with the OECD 301F test method" with
the exceptions listed on page 8.

The study will be conducted in compliance with OECD and USEPA Good Laboratory
Practice (GLP) standards®?.

Justification for Selection of Test System
Selection of the aerobic aquatic biodegradation test is based upon the OECD Guideline'.
The test method determines biodegradability by measuring oxygen consumption in a
system consisting of an activated sludge supernatant, test substance and a nutrient source.

Further, activated sludge has historically been used to evaluate the persistence of chemicals
in the environment.

Justification of Dosing Route

The test substance could possibly be found in aqueous solution in a wastewater treatment
facility.

Page 2 of 13
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

APPENDIX F - PROTOCOL (CONT'D)

READY BIODEGRADABILITY: MANOMETRIC RESPIROMETRY TEST
MRD-05459, STUDY NUMBER 0545979

MATERIALS AND METHODS
Test Substance Identification
EMBSI code Sponsor's Identification
MRD-05-459 High Naphthenic, Heavy, Straight-Run Naphtha

Storage Conditions: The neat test substance will be stored at room temperature.

Characterization of Test Substance

Pre-test and post-test characterization and stability analysis will include the following
determinations: FT-IR 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 run against an ASTM hydrocarbon standard mixture. The ASTM D2887
standard will be applied for higher boiling mixtures with compounds eluting between
approximately n-octane (n-C8) and n-triacontane (n-C30). For more volatile test
mixtures, an ASTM D3710 standard is used for compounds eluting between
approximately n-heptane (n-C6) and n-pentadecane (n-C15). Due to the complex nature
of the test substance, no attempt will be made to identify 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.

An aliquot of the test substance will be sent to Quantitative Technologies Inc. (QTI) for
elemental analysis, specifically carbon, hydrogen, nitrogen and oxygen. The Carbon,
Hydrogen, Nitrogen, and Oxygen will be determined using a Perkin-Elmer 2400 CHN
Elemental Analyzer equipped with an oxygen accessory kit. For CHN the analyzer will use
combustion to convert the sample elements to simple gases. Upon entering the analyzer, the
sample will be combusted in a pure oxygen environment. The product gases will be
separated under steady state conditions, and measured as a function of thermal conductivity.
For oxygen, pyrolysis will be used to convert the oxygen to carbon monoxide which will be
separated from the other pyrolozates under steady state conditions and measured as a
function of thermal conductivity. This laboratory is not a GLP compliant facility and
therefore may not have performed the analysis in a GLP compliant manner. However, a
standard (acetanilide) will be employed to monitor the quality of the data. The manufacturer
and a copy of the certificate of analysis will be included in the final report. If values are
outside of the standard limits, the analysis will be repeated.

The methods of synthesis, fabrication, and/or derivation of the test substance will be
maintained by the sponsor. The test substance, as received, will be considered the "pure”
substance.
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,

STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

APPENDIX F - PROTOCOL (CONT'D)

READY BIODEGRADABILITY: MANOMETRIC RESPIROMETRY TEST
MRD-05-459, STUDY NUMBER 0545979

MATERIALS AND METHODS (CONT'D)

Positive Control Substance

Substance Identification: Sodium Benzoate
Manufacturer - Aldrich Chemical Company

Storage Conditions: Neat substance will be stored at room temperature.

Documents which detail the stability, identity, solubility, strength, purity and composition or
other characteristics which appropriately identify the positive control substance were
provided by the manufacturer. The document is a certificate of analysis. Copies of the
document will be included in the raw data and final report.

Vehicle

Glass distilled water will be used as the vehicle. The glass distilled water is prepared from
UV sterilized deionized well water that is treated and distributed throughout the testing
facility via PVC and stainless steel pipes. The feed water for the deionized water system is
analyzed by Accutest®, 2235 Route 130, Dayton, New Jersey 08810. Results of the water
analyses are maintained at the testing facility. There are no known contaminants in the water
believed to be present at levels that may interfere with this study. Contaminant analysis of
the water is not performed in a GLP compliant manner. This is not believed to have an
adverse affect on the study results. The laboratory is accredited by the National
Environmental Laboratory Accreditation Conference (NELAC) and has been audited by
ExxxonMobil Biomedical Sciences, Inc. using the Quality Practices and Guidelines (QP & G
v. 5.1). The analyses are performed using standard US EPA methods.

Inoculum

The inoculum will be fresh activated sludge obtained from the Clinton Sanitary Wastewater
Treatment Plant, Annandale, New Jersey. This source has been selected since the
treatment facility deals predominantly with domestic sewage as specified in the guideline.
There are no known contaminants in the fresh activated sludge believed to be present at
levels that may interfere with this study. Fresh activated sludge will be obtained on Day -1
of the Manometric Respirometry Test. The total suspended solids (TSS) concentration of
the sludge will be confirmed and adjusted, if necessary, prior to use (3-5 g/L). A 10 mL
aliquot of the mixed sludge will be filtered through a pre-weighed Whatman 934-AH filter
pad in a Buchner filter and vacuum flask set up. The filter pad will be placed in an
aluminum pan and dried in an oven set at 105°C + 5°C for at least one hour. After cooling,
the filter will be reweighed and the TSS determined. This procedure will be performed in
duplicate and the average value will be reported.
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,

STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

APPENDIX F - PROTOCOL (CONT'D)

READY BIODEGRADABILITY: MANOMETRIC RESPIROMETRY TEST
MRD-05-459, STUDY NUMBER 0545979

MATERIALS AND METHODS (CONT'D)
Inoculum (cont'd)

The sludge will be homogenized for 2 minutes in a blender at low speed. The
homogenized sample will be allowed to settle for at least 30 minutes, after which the
supernatant will be decanted (avoiding carry-over of sludge solids). Settling time will be
dictated by the clarity of the supernatant. An aliquot of the supernatant will be used for
final preparation of the test medium (see test medium preparation). An aliquot of the
remaining supernatant will be used to determine microbial activity with an Easicult®-TTC
dip slide. This will be accomplished by removing the agar stick from the culturing tube,
and dipping the agar into the supernatant aliquot. Excess supernatant will be blotted off
with a clean paper towel, and the agar stick will then be placed back into the culture tube.
The whole unit will be placed into a dark Environmental Chamber for 48 hours at 20 =
1°C. After 48 hours, the whole unit will be observed, and the density of the colonies
growing on the medium will be compared to the model density chart provided by the
supplier.

Solutions

Mineral Salt Solutions: Phosphate buffer pH 7.2
Ferric chloride (0.025%)
Magnesium sulfate (2.25%)
Calcium chloride (2.75%)

The manufacturer and lot number for each solution will be recorded in both the raw data
and the report. There are no known contaminants in the solutions believed to be present at
levels that may interfere with this study. All solutions will be refrigerated when not in use.

Test Medium

The test medium will be prepared at least one day before the test begins. One or two
carboys (glass or nalgene) will each be filled with sufficient volume of glass distilled water
depending on the volume required for the number of replicate chambers being prepared.
The following additions of mineral salts will be made to each carboy:

1 mL of magnesium sulfate solution per liter of glass distilled water
1 mL of calcium chloride solution per liter of glass distilled water

10 mL of phosphate buffer solution per liter of glass distilled water
1 mL of ferric chloride solution per liter of glass distilled water
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,

STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

APPENDIX F - PROTOCOL (CONT'D)

READY BIODEGRADABILITY: MANOMETRIC RESPIROMETRY TEST
MRD-05459, STUDY NUMBER 0345979

MATERIALS AND METHODS (CONT’D)
Test Medium (cont'd)

Final preparation of the test medium is achieved on Day -1 by adding 10 mL of the
activated sludge supernatant (see preparation as described in the inoculum section) per liter
of glass distilled water to each carboy.

Sodium Benzoate Stock Solution: A stock solution of sodium benzoate will be prepared in
glass distilled water. The stock solution will be refrigerated when not in use. Stock
solution concentration will be confirmed by Total Organic Carbon (TOC) analysis as per
SOP G.2.8.28. The pH of the stock will be measured, and adjusted to 7.4+ 0.2 if necessary.

Test System
The test system will be considered as any combination of the following in a test container:

Test or Positive Control Substance

Test Medium (containing the following):
Mineral Salt Solutions
Activated Sludge Supernatant
Glass Distilled Water

All test containers used in this study will be uniquely identified as to appropriate
composition, i.e., Blank - 1, 2, 3; MRD-05-459 - 1, 2, 3; etc. More than one test substance
may be tested concurrently using the same set of blanks and positive control substance test
systems. All glassware will be washed with Chemsolve® glassware cleaner, then rinsed
with glass distilled H>O to remove any residual organic carbon prior to use. The glassware
will be inspected for cleanliness before use. The manometric cells will be rinsed with two
portions of acetone, then filled with soapy water and allowed to stand for a few hours. The
cells will then be rinsed with glass distilled water and rinsed one more time with acetone
then finally air dried.
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,

STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

APPENDIX F - PROTOCOL (CONT'D)

READY BIODEGRADABILITY: MANOMETRIC RESPIROMETRY TEST
MRD-05-459, STUDY NUMBER 0545979

EXPERIMENTAL PROCEDURE

Procedure Summary

The test procedure evaluates the ready biodegradability of a test substance by
microorganisms in water. The consumption of oxygen is determined by measuring the
quantity of oxygen (produced electrolytically) required to maintain constant gas volume in
the respirometer flask, or from the change in volume or pressure (or a combination of the
two) in the apparatus. Evolved carbon dioxide is absorbed in a solution of potassium
hydroxide or another suitable absorbent. The amount of oxygen taken up by the microbial
population during biodegradation of the test substance (corrected for uptake by blank
inoculum, run in parallel) is expressed as a percentage of theoretical oxygen demand
(ThOD). ThOD will be calculated based on the chemical structure supplied by the sponsor
or elemental analysis, performed by QTI, and using the equation found in the OECD
guideline'. This test is performed in general agreement with the OECD guideline' with the
following clarifications/exceptions:

Clarification

1. The apparatus is an electrolytic respirometer, manufactured by Co-ordinated
Environmental Service, Ltd. (Kent, England). The system is based on a proven oxygen
generating process coupled to a sensitive manometric cell. The sample is placed in a
sample flask, which is then sealed by a manometric cell/CO; trap and immersed in a
temperature stabilized water bath. For the duration of the experiment, the sample is
stirred by a magnetically coupled stirrer. As the biodegradation process progresses, the
microorganisms convert O, to COz. The COj; is absorbed by the alkali CO, trap and
causes a net reduction in gas pressure within the sample flask. This pressure reduction
is detected by the manometric cell and triggers the electrolytic process. This generates
oxygen and restores the pressure in the sample flask. The magnitude of the
electrolyzing current and the duration of the current is proportional to the amount of
oxygen supplied to the microorganisms.

2. Thetest and positive control substance will be tested at concentrations of approximately
50 mg/L. Sodium Benzoate will be administered to the appropriate replicate chambers
as an aliquot of an aqueous stock solution. The test substance will be administered neat
by direct addition in a manner that will minimize loss due to volatilization. An aqueous
stock solution will not be prepared for the test substance because of the low water
solubility. Also no concentration verification will be performed since the test substance
is poorly soluble in water.

Page 7 of 13

Page 36 of 70



READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,

STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

APPENDIX F - PROTOCOL (CONT'D)

READY BIODEGRADABILITY: MANOMETRIC RESPIROMETRY TEST
MRD-05-459, STUDY NUMBER 0545979

EXPERIMENTAL PROCEDURE (CONT’D)
Clarification (cont’d)
3. The blank, positive control and test substance test solutions will be tested in triplicate.

4. Preparing the test medium containing the microorganisms on a large volume basis will
minimize bias. In addition the test medium will be aerated for 24 hours to improve
homogeneity and ensure random distribution of test organisms to all replicates. The pH
of the test medium will be determined and adjusted if it falls outside the range of 7.4 +
0.2. The initial pH of individual solutions will not be determined due to the poor
solubility of the test substance in water.

5. Dissolved organic carbon (DOC) analysis will not be performed due to the poor
solubility of the test substance.

6. The test duration (normally 28 days) may be shortened or extended based on the
biodegradation curve.

Exceptions
1. No abiotic sterile or toxicity control treatments will be tested.

2. Test medium will be prepared on a large volume basis, aerated and aliquoted into each
test container, instead of preparation in the individual replicates.

3. The commercial phosphate buffer, used in preparation of the test medium, has a pH
value of 7.2 rather than 7.4. The phosphate buffer, purchased from VWR, has been
approved by the American Public Health Association (APHA) for use in the Biological
Oxygen Demand (BOD) analysis. The BOD buffer has the same composition as the
buffer stated in the OECD guideline’.

4. The inoculum will be mixed for 2 minutes in a blender at low speed, instead of medium
speed.
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,

STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

APPENDIX F - PROTOCOL (CONT'D)

READY BIODEGRADABILITY: MANOMETRIC RESPIROMETRY TEST
MRD-05-459, STUDY NUMBER 0545979

EXPERIMENTAL PROCEDURE (CONT’D)

Preparation of the Test Systems

Aero;iisili)s;;ti:)nmeter Test Substance Concentration M:cf;itm
Blank-1,2 3 None Add 1 liter of test medium
Sodium Benzoate - 1, 2, 3 ~50 mg via stock solution Add 1 liter of test medium
MRD-05-459 -1, 2, 3 ~ 50 mg of test substance Add 1 liter of test medium

The test systems will be assembled in accordance with the manufacturer’s directions and
labeled as shown above. Test systems will be prepared as indicated in the table above on
Day 0. The test substance will be added directly into each replicate test flasks containing
test medium with a syringe. The weight difference of the syringe will be recorded as the
weight of test substance added to the flask. Each flask will be sealed immediately after
addition of the test substance to avoid loss due to volatilization. Stirring will be initiated,
the equipment will be checked to ensure no leaks are present, and oxygen uptake
measurements will begin. No further attention is required other than printing the
respirometer data and ensuring that adequate stirring is maintained during normal working
hours. The water bath temperature of 22 + 1°C will be monitored by the Watchdog V5
Monitoring System but manual temperature measurements may also be recorded. At the
end of incubation, normally 28 days, the pH of the contents of the flasks will be measured.

Calculations

Percent biodegradation values are calculated by the respirometer software, using the ThOD,
and the mass of test substance added. The ThOD will be calculated as specified in Annex
IV of OECD guideline'. The software incorporates the hourly logged oxygen uptake value
along with the entered parameters into the following calculations to derive the percent
biodegradation.

)
ThOD x mg test substance in vessel

Constant = 100

Percent Biodegradation (%) = (mg O uptake by test substance - mean mg O uptake by blank) x
constant

The mg of oxygen consumed by the blank represents the average oxygen consumption for
the triplicate blank replicates. The mean and standard deviation of the percent
biodegradation for each test substance will be calculated in Microsoft® Excel 97. Due to
the calculation process of Microsoft® Excel 97 some rounding differences may be noted.
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APPENDIX F - PROTOCOL (CONT'D)

READY BIODEGRADABILITY: MANOMETRIC RESPIROMETRY TEST
MRD-05-459, STUDY NUMBER 0545979

EXPERIMENTAL PROCEDURE (CONT’D)

Validity of Results

The test shall be considered valid if the difference of extremes of replicate values reported
for the biodegradation of the test substance is less than 20% by Day 28 and if the reference
substance reaches the pass level of 60% of the theoretical oxygen demand by Day 14. If
either of these conditions is not met, the test should be repeated.

The oxygen uptake of the inoculum blank is normally 20-30 mg O,/L and should not be
greater than 60 mg/L in 28 days. Values higher than 60 mg/L require critical examination
of the data and experimental technique. If the pH value is outside the range of 6-8.5 and
the oxygen consumption by the test substance is less than 60%, the test should be repeated
with a lower concentration of the test substance.

Classification of Ready Biodegradability

A test substance shall be classified as readily biodegradable if the percent biodegradation
reaches 60% within 28 days and the 60% degradation has been attained within 10 days of
exceeding 10% biodegradation.
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APPENDIX F - PROTOCOL (CONT'D)

READY BIODEGRADABILITY: MANOMETRIC RESPTROMETRY TEST
MRD-05-459, STUDY NUMBER 0545979

REPORTS

After termination of the study, a final report, which includes the following information, will be
submitted:

1. Signature of the study director, laboratory director and date.

2. Name of the study director and laboratory director.

3. Statements of results as mean percent of biodegradation for the test and positive

control substance.

4. Name and address of the testing facility and sponsor.

5. Identification of the test substance.

6. Positive control substance identification, lot number and manufacturer name.

7. The location of storage for neat test substance, raw data, and the final report.

8. Description of reagents and solutions.

9. Key study dates.

10. Inoculum information including location of source, handling, method of biomass
determination, total suspended solids (TSS), and microbial concentration
(CFU/mL).

11. Objectives and procedures stated in the approved protocol including any changes in

the original protocol. A copy of the protocol and protocol amendments.
12. Circumstances, if any, which may have affected the quality or integrity of the data.
13. Description of methods used, including test apparatus description.
14. Amount of each test substance used and method of addition.
15. Incubation temperature range.

16. Description of calculations, summary and analysis of the data, and a graph of the
percent biodegradation of each test substance versus time.

17. Q. A. and Compliance Statements.
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APPENDIX F - PROTOCOL (CONT'D)

READY BIODEGRADABILITY: MANOMETRIC RESPIROMETRY TEST
MRD-05-459, STUDY NUMBER 0545979

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 the appropriate guidelines, company standard operating
procedures (SOPs), and Good Laboratory Practice regulations.

RECORDS

All appropriate materials, methods and experimental measurements required in this protocol will
be recorded and documented in the raw data. Any changes, additions or revisions of this
protocol must be approved by the Study Director and the Sponsor Representative. These
changes will be documented in 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 study
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.

REFERENCES
L. Organization for Economic Cooperation and Development (OECD), Guidelines for the
Testing of Chemicals, Ready Biodegradability, 301F Manometric Respirometry Test
(1992).
2. Organization for Economic Cooperation and Development, Principles of Good Laboratory
Practice, C(97) 186/Final, 1997.
3. United States Environmental Protection Agency (USEPA) Toxic Substances Control Act

(TSCA), Good Laboratory Practice Standards, 40 CFR Part 792, 1989.
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APPENDIX F - PROTOCOL (CONT'D)

READY BIODEGRADABILITY: MANOMETRIC RESPIROMETRY TEST
MRD-05-459, STUDY NUMBER 0545979

PERSONNEL

Study DIFECLOT ..o e
Sponsor Representative..................
Primary Study Technician........................................... cerreanee S
Laboratory Coordinator ....................... e
Analytical Chemistry ...............oooooeoiii o pn s oehs s e s s s e aas
Compound PTep.......c.oooooiii e i
QA o e e

Contract Administrator
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APPENDIX F - PROTOCOL (CONT'D)

PROTOCOL CHANGE RECORD Page | of 2
READY BIODEGRADABILITY:
OECD 301F, Manometric Respirometry Test on High Naphthenic, Heavy, Straight-Run Naphtha

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: 0545979 Revision Number: 1 Date: 15-Dec-05

Pg. 7/ Clarification:

Additional Statement:

The toxicity control will contain approximately 50 mg/L. of both the test and positive control
substances.

Pg. 8/ Clarification:

Previous Statement.
3. The blank, positive control and test substance test solutions will be tested in triplicate.

Revised Statement:
3. The blank, positive control, toxicity control and test substance test solutions will be tested in
triplicate.

Pg. Y/ Preparation of the Test Systems

Previous Statement:

T_E'St Syst.cm Test Substance Concentration Tﬂ?l
Aerobic Respirometer Medium
Blank-1,2,3 None Add 1 liter of test medium
Sodium Benzoate - 1, 2, 3 =50 mg via stock solution Add 1 liter of test medium
MRD-05-459 - 1,2, 3 =50 mg of test substance Add 1 liter of test medium
Revised Statement:
Test System Test Substance Concentration Test
Aerobic Respirometer Medium
Blank -1, 2,3 None Add 1 liter of test medium
Sodium Benzoate - 1, 2, 3 =50 mg via stock solution Add 1 liter of test medium
=50 mg Sodium Benzoate via
Toxicity Control - 1, 2, 3 stock solution Add 1 liter of test medium
= 50 mg of test substance
MRD-05-459-1,2,3 =50 mg of test substance Add 1 liter of test medium
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APPENDIX F - PROTOCOL (CONT'D)

PROTOCOL CHANGE RECORD Page 2 of 2
READY BIODEGRADABILITY:
OECD 301F, Manometric Respirometry Test on High Naphthenic, Heavy, Straight-Run Naphtha

Study Number: 0545979 Revision Number: 1 Date: 15-Dec-03

Pg. 10 / Validity of Results:

Additional Statement:
The test substance will be considered inhibitory if the toxicity test systems, containing both the test
and positive control substance, do not attain 25% biodegradation by Day 14,

Pg. 11/ REPORTS:

Previous Statement:
3. Statements of results as mean percent of biodegradation for the test and positive control
substance.

Revised Statement:
.

3. Statements of results as mean percent of biodegradation for the test and positive control
substance and the toxicity control.

Justification: addition of toxicily control treatment

Required signatures:

1/69 /04 [ 230
Date Date
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

APPENDIX G - PRE-TEST COMPOSITIONAL ANALYSES AND SAMPLE
PHYSICAL—CHEMICAL CHARACTERIZATION DATA

1. Detailed Hydrocarbon Analyses — Refinery Sample
2. Detailed Hydrocarbon Analyses — Comparison of Three Sample Drums
3. Intertek Caleb Brett Sample, Physical-Chemical Analyses

4. Intertek Caleb Brett Reid Vapor Pressure Analysis
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

APPENDIX G - PRE-TEST COMPOSITIONAL ANALYSES AND SAMPLE
PHYSICAL—CHEMICAL CHARACTERIZATION DATA (CONT’D)

Background

The chemical analyses cited within this appendix was conducted to provide the American
Petroleum Institute’s (API) Petroleum HPV Testing Group with a set of pre-test physical-
chemical data on a sample of high naphthenic naphtha (CAS Number 64741-78-2)*. This
gasoline blending stream was selected for specific tests described in the Gasoline Blending
Streams Test Plan and submitted to the U.S. Environmental Protection Agency (EPA) as part of
EPA’s High Production Volume (HPV) test program.

The data are presented in chronological order in which the analyses were performed and includes
the following:

1. Detailed hydrocarbon analysis of the high naphthenic naphtha test sample performed by
the refinery. The analysis presents a component list of the molecular composition of the
test sample. The composition was additionally summarized by both hydrocarbon group
type (e.g., aromatics, iso-paraffins, naphthenes, olefins, paraffins, oxygenates and
unidentified components) and carbon number.

2. Detailed hydrocarbon analyses of a sample from each of three drums received by the
archival facility. It was discovered by the archival facility that one drum was only
partially filled. Due to a concern for potential loss of volatile components in the drum
headspace, a sample from each of the three drums was returned to the refinery for
detailed hydrocarbon analyses. Comparison of the proportions of hydrocarbon group
type in each sample showed no appreciable differences in component proportions among
the three drums.

3. Physical-chemical analyses conducted by Intertek Caleb Brett (Deer Park, Texas). This
suite of 10 physical-chemical tests defined the pre-test characterization of the test sample.
A sample was taken from one of the three drums and was considered to represent the
entire lot of material.

4. Analysis of Reid vapor pressure by Intertek Caleb Brett. This was run as a check against
the dry vapor pressure performed in Intertek Caleb Brett’s initial characterization.
Results by both methods showed a relatively low vapor pressure that fell at the low end
of each method’s limit of sensitivity.

* An explanation of the Chemical Abstract Service (CAS) number designation for this test sample is provided in
Appendix H.

Revision 1: November 18, 2008
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

APPENDIX G - PRE-TEST COMPOSITIONAL ANALYSES AND SAMPLE
PHYSICAL—CHEMICAL CHARACTERIZATION DATA (CONT’D)

1. Detailed Hydrocarbon Analyses — Refinery Sample

L e 27-hug-04, 0047:27 |
Sample:; HUX Tank 31 Oparsior |
Parameter: CAHPGHEMMCEINCGSE_MULTI FLG J

Summary by Group

Aramatics ja742 11.785 1441
I-Farafing 31182 32830 29.885
Maphthenes TA0IGER L 20574 31.1564
Chafins & BE3 5.091 4 802
Parisffin 18858 | W‘ﬁ 133}3
Ouvgenates ooon o

Uridenified 1886 1.880 1.430
Flus o el 0,000 0,000

ASTM,  mMETHWOD
b - LT24
C&SR #‘hcﬂ:mld H?Jml‘bm Phnlf:l-;
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA

STUDY # 0545979, MRD-05-459

APPENDIX G - PRE-TEST COMPOSITIONAL ANALYSES AND SAMPLE
PHYSICAL—CHEMICAL CHARACTERIZATION DATA (CONT’D)

1. Detailed Hydrocarbon Analyses — Refinery Sample (Cont’d)

W ‘W‘\@@m MMM

o ' 27-Aug-0d, 01T 27
Sample: HUX Tank 31 Operatar:
| Parametor- CHPCHEMIHCE3O\CGSE_MULTI FLG

Composite by Carbon

Group gt Vol ?!ﬁ
Aromatics % 008 0083 A
7 3707 A1 4510

Cs 3881 3315 3623
C10 1.033 0,888 0UBE3
[ B I K v 2 0.085 0o7E

I-Paraffire CE 0.1£8 0ATE 0,206
o) FETS 8811 B.609

Ca 9.7E1 10344 9,688

.58 8771 9.080 T.684

10 4020 4078 3987

{=3 B 0,578 0569 0,435

G2 0ua0g 0.oog 0,006

Maphthe C6 1.183 1.1549 1.578
s CcT 12,754 12.463 14561

CB 11.1049 10,668 11.100

(w5} 3.605 3,396 3201

fod [1] 0867 0857 oreT

Clafiria or G200 020 0.2
ca 08e0  0.B96 0.as3

cs  mE2E AT0 0 3223

Cc10 02T DET 0218

Paratiin 6 0.183 0.207 0238
cr 6727 7.330 7528

CH 55M 5913 5466

A 4,395 4.495 3,780

c1i0 1863 1.835 1.481

G 0.154 0.1556 0110

G2 0005 0.005 0003
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA

STUDY # 0545979, MRD-05-459

APPENDIX G - PRE-TEST COMPOSITIONAL ANALYSES AND SAMPLE
PHYSICAL—CHEMICAL CHARACTERIZATION DATA (CONT’D)

1. Detailed Hydrocarbon Analyses — Refinery Sample (Cont’d)

L AT T

Pt min e s s s st i w b R e b e s s E e e 2T-Aug-04, 0T ET
Sampsa: HUX Tank 31 Ciperabor
Pararmater; CAHPCHEMHCE3IMCGSE_MULTI FLG:

Component List

Ih'? Group Component Wl E-Iﬂ YaMal

ﬂ1 T & &4 2 3-Dimethyltutane: 0008 [ VT
2 20002 16 T4 2-Melhylpanans 0065 0075 0.085
3 MEE 16 80 3-Mothyipantans 0,086 D0a6 0111
4 35357 PR B8 n-Haxane : 0.153 0.207 0239
§ 40148 ME 112 BloyC5+2 20MCS 0678 D.ETE 0,804
6 41768 I7 116 24-Dimethydperians 0,143 0158 0,160
7 45127 AE 130 Banzene 0104 0,083 0.157
& 48.7ET I7 134 3I0MCS+Sm1CGene 0.045 0.0%) 0,082
4 488492 NE 13 Cyclohexans 0,504 0.483 0.6
10 SHS0 IT 156 2-MathylC8 + CT-Olalin 4,158 4571 4,652
i1 BXOB i7T 168 3-Msthyihecane 3.284 A572 3873
12 X @14 WT 172 1, 3-DemnettyleyCs 1.487 1.472 1.6808
1% 53.381 WNT 174 e-1,3-DMeoyclopenians 1.346 1,344 1.540
14 54,007 MT 176 &-1,2-Dimethylcyclols 1632 162 1.855
15 54,168 I7 180 3-Ethylpentans 0.244 0260 0273
16 54,624 B 186 2.2 4-Tremathylpentane 0.040 0,043 0.o3g
17 B5.001 o7 188 CT-Dhefin 0,004 0.008 0,004
i@  57.634 P7T 200 n-Heptans B.727 7.339 7525
19 80885 N7 222 Methylcyckohexane 7.067 6058 8.063
20 &1.881 HE 234 1,1, %-TrimeShyltycoCs 0,466 0.485 0,485
21 B2330 18 228 2 2-Dimethyihexans 0062 0.086 0061
22 BATOR M7 234 Ethykjclopentans iHe 1.188 1.382
23 BAAD4 18 240 2,23 Trimethylpentans 0011 0.012 0.011
24 B4.837 18 245 2 5-DMCSE + Ch-clefin 0,504 0.639 DL
2% A4.870 18 250 2.4-Dimathylbeane 0,554 0.633 0.583
% BETIT M8 280 fo-1,24-ToMcyCs 0,548 0,048 0.043
27 8B.207 18 285 3.3-DMCE + CE-glefin 0.078 0,081 0.078
8 672084 ME 278 Le-1.2,3-TricyckiCs 065 0,853 0.658
70 67833 B 262 2,34-Trimeshylpentana 0067 0.068 .065
a0 GR4S3 AT 300 Toluens e 3707 2191 4.510
i BEEST o8 312 Ca-Olefin 0158 0.207 0,197
g.z 70,283 18 314 2,3-Dimathylesmne 0367 0418 0, 350
33 To408 18 316 2-M-3-Epemntarie 0.154 0,166 0157
4 T1EH 13 326 -Meihyheptane 3.084 3.3 3.030
35 71.848 I8 528 4-Mathyhaptane 1.028 1,062 1.007
W 72068 07 330 Ci-Diclefin = CE-Olefin 0182 0202 0.182
37 72188 OF 333 CB-Olefing 0182 Q170 0.182
3| TZT0E ME 335 t-14-DMcyclaCh 1.886 1 B85 1.887
3@ T2e0d I8 338 3-Methylheptane 2529 2673 2482

Pecevay = M 00
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA

STUDY # 0545979, MRD-05-459

APPENDIX G - PRE-TEST COMPOSITIONAL ANALYSES AND SAMPLE
PHYSICAL—CHEMICAL CHARACTERIZATION DATA (CONT’D)

1. Detailed Hydrocarbon Analyses — Refinery Sample (Cont’d)

R R AN N N R

e B _. 2T-Aug-Dd, nu.w:zr
Sample: HUX Tank 31 Oiparabar;
Paramater: 'I-PEHEI.N—IEE.?-U‘I.BGEB MLIL‘I1 FLG

Component List

Phk# ﬁm‘: Vel ﬂ%
40 ?snsa 3-Ethylhexans ‘% 1.281 1.0
41 TagiA 348 CE-Oilefin 0.252 0.263 0.251
42 TATIT Nu 157 ol Ehgl-Samethylcy DS 0,814 0.788 0813
43 7B M3 356 -1-E-3McyC5E 0745 0.7 D.748
44 78307 ME 380 -1-E-2MoyCh . | 0715 0,661 0.714
45  T557S M8 387 1-M-1-EcycloCs 0077 0073 0.077
48 75982 M3 388 1-12-DiMcycloCs 0872 0.830 0.871
47  78.945 HE 335 4-1,3-DiMcycloCs 0.070 0.067 0.070
48 TT.232 NE 380 c-1.4-DiMcycloCE 137 1262 1,316
49 TrA480 PE 400 n-Octana 5571 5813 £ 456
50 7B324 OO 410 CHOlfr 0473 0178 0153
51 TE4E1 08 412 Co-Olefin 01417 0,121 0104
52 TR.045 19 418 2,24-Trimethyhexans 0.024 0,028 0.021
53 7375 7 Unigantified 0.053 0,085 D.046
B4 78813 19 424 2,3,5-Trmethyinexane 0.049 0,051 0,045
&8 79,980 08 426 cis-2-Oclene 0,248 0.256 0,248
55 B0.4458 B 428 2.234-TetraMCE - 0,056 0.067 0.044
57  B0A23 ME 432 c-1.2-DiMcycioCs 0.338 0318 0,333
56  B1.058 18 434 2 4-Dimethyiheptans 0.420 0.438 0367
50 B1.333 08 43 CB-Disfin 0.070 0.072 0.062
60 81847 ME 440 Ethyloyclohexars 2,085 1.684 204938
61 81882 19 444 Z-hdathyl-d-Eftyhesxans 0,086 0.058 0.045
82 82017 19 446 2 6-Dimethylheptane 0.829 0,859 0.724
63 82170 08 445 CH-Olefin 0.131 0.135 0117
G4 82,450 09 452 Co-Olefins 0,941 0.967 0,835
65 82783 09 454 Ci-Olefins 0171 0,178 0182
68 B2.840 1§ 458 2.5 & 3,5-Dineptans 0718 0.7%% 0.6248
67 E3108 Of 480 ChH-Chefins 0122 0126 0,108
BB 3230 I8 462 3 3-Dimethyheptane 0207 0214 0181
GE  E3405 7 Unidentfiad 0.332 0,344 0290
7O A3I833 19 4865 Co-lscparalin 0.218 0.223 0180
71 B30 A8 475 Ethylbenzens 1,024 0.862 4 0B2
T B44M NS 480 t1,2 4-TrimsthyleyCo 0,352 0.335 0,312
73 B4EM 19 485 2.3 4-Trmathylhexans 0826 0531 01,546
74 B4 8BS 09 480 CH-Olefins Qu0aT 0,089 0077
75 ES1E3 B 485 224 Trmethyllidxans? 0,153 0153 0,134
TE  B5.448 AB 500 m-Xylama 000 1.728 2112
77 B5.583 AR B02 pXylena 0.710 LT 0,748
7B BETS0 18 503 2,3-Dimethyiheptane 0.518 0,530 0,483
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA

STUDY # 0545979, MRD-05-459

APPENDIX G - PRE-TEST COMPOSITIONAL ANALYSES AND SAMPLE
PHYSICAL—CHEMICAL CHARACTERIZATION DATA (CONT’D)

1. Detailed Hydrocarbon Analyses — Refinery Sample (Cont’d)

memw

- 2F-mug-04, 001 T:27
Sample: HUX Tank 31 Operatar:
Parameter. C: 'I-PGI-IE.IMEEWEGSE_MULTIFLG

Component List

it ¥l g-!al

H‘i‘% EEBM |§ % 3-,4-I:f|'m|r|y1rﬁplarm 0,064 0.066 058
B0 8613 0.087 D.08e 0.060
#1 86,184 m !ﬂa Cg-Clefin K 0.150 0. 154 0,134
B2 86387 13 510 3J-Methyl-3-athylhecans 0. 246 0.248 0.215
g3 BE.552 B 516 4-Ethyheptang 3104 0,104 .08
B4 85814 W 518 4-MCE+C9-Olefin 0,884 0.818 0773
B5 85954 B 520 Z-Mathyloctans 1316 1275 1.061
BE  BT.260 7 Uridantifiad 0,033 0.035 0028
BT BT3B 19 524 Codscparaffin 0138 0,144 0122
BE  ET.644 I 58 3-Ethylhaptans 03T 0378 0.324
B BTEM lo 530 3Methyloctane 1431 1473 1250
a0 ET.GEE 09 535 CH-Olefin 0,137 0138 0.1
1  BE.DE ME 540 1,24 TriMeyCs 0.2 0,088 0.082
92 BA30 MO 548 4 1,2-TriMeypcaOn 0149 0145 0132
83 28407 AR 550 o-KMylana 1.178 0.eg 1.243
94 AR5 O% 580 CE-Clafin Q.08 0,080 007
%5  86.658 Of 582 CE-Olefin ) 0.151 0,164 o134
@5  80.863 0% 584 CB-Okfin J 0.021 0,021 001E
57  BA.045 7 LUnidentfiad oo 0021 o019
BE  B9.236 NE 568 t—1-E-d-M~u_-CE‘? 0532 0498 0473
06 BH390 NS 570 co-E-d-MeyCa? 0.E20 o.TET 0.7
100 EBB.E84 @ 572 Co-lsoparatfifi o427 0.435 0.an
101 80008 09 578 1-Monens 0.08a 010 0.0B8
0z 80477 M3 580 Ischubylcydapantans 0,148 0139 0,130
103 90.282 7 Unidentified .068 0086 0.062
104 903529 7 Unidentified 0.015 0,015 0.4
106 80865 OF 580 cis-3-Mononms 0.068 0,067 DUOSE
106 61,008 15 558 cparaftn 0018 0.01% 0018
107 91328 PO BOO ne 4325 4,495 37E0
108 81746 08 604 wans-2-Wonene 0.511 0.516 0453
MO 805 1-84-1-Ecyclabaxans 0470 0487 0451

1?3 gﬁ Ma B0 1 -M-2-Poychelh 0.017 0.018 0015
111 B2577 A9 816 lsopropylbenzene 0,130 0,113 0122
LR F3 B2 B30 08 818 ci-2-Monane 0.0Z8 0,030 0026
113 928 M E20 feri-Bulylcyclopantans 0117 a.111 0. 704
114 @305 Oh E22 ns oMe 0.320 0,281
115 03.288 09 E24 CH-Chafin 0.248 0252 0,221
116 93663 Mo B2 |saprpyicysichexans 0.z24 023 0.204
117 83818 10 B30 2 Z-Dimethyloctans 0.128 0131 0,101

My = 1020
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA

STUDY # 0545979, MRD-05-459

APPENDIX G - PRE-TEST COMPOSITIONAL ANALYSES AND SAMPLE
PHYSICAL—CHEMICAL CHARACTERIZATION DATA (CONT’D)

1. Detailed Hydrocarbon Analyses — Refinery Sample (Cont’d)

T A

.J'"

e IT=ALg-0d, DT 2T

Sample; HUX Tank 31 Ciperabar:

Paramater; G‘I.I-IPGHEIN'IEEBEM!G-BB_HULT‘ FLG: . .

Component List
Time Group gﬂﬁﬂﬁ E%H W %Mol

% 31870 T Unioe o Rirgl G
1B 4065 7 Uniderlified 0.018 ooty 013
120 B4.290 7 Unidarified T 0102 008G 0082
121 BASTD  NIO 634 1-M-d-isopropylcyCE? 0247 D232 D97
122 L4520 M 636 sec-Butylcyclopentana 0667 0,538 ns:ra
123 Ol B o &38 26Dimethyloclans 0,087 0. 10 0.o7v
124 94,847 110 E40 2.5-Dimethyloctans? 0. 10 0,110 0.0Es -
125  94.955 WS B42 Bulyleyclopartsns 0.310 0.254 0,275
12 895143 7 Unidentified 0.080 0.083 0.088
127 a95.395 110 845 3,6-Dimethyioctans o3l 0.737 0.575
128 85546 ME A48 1--2-Ecyckali 0104 0L0as 0.082
126 ©5.804 7 Unidantified 0054 000 0.048
130 88826 010 850 Ci0-Oiefin 0.133 0134 o107
131 95014 A8 851 Propylbarcens 0470 0407 Q436
132 BB 232 110 852 38-Dimsathyiocians 0.44489 0455 0354
133 96471 M0 853 3Medhyl-S-athylhaplans 0,074 0.074 0058
134 96.607 Q10 654 Ci0-Olefin 0.100 0101 0.080

135 96,860 AD 685 1-Ethyl-3-methylbarzens 0.733 0.632 0,683
13 97.083 AB 858 1-Ethyld-methylbsnzens 0.417 0.362 0,384

137  97.27T8 7 Unidensifiad 0,026 0.023 0.024
138  §7.823 M0 8657 ma-uapm-nne 0.081 0076 0.058
130 §7.703 AD B58 1,3,5-Trimethybenzena 0604 OE21 0564
140  BTHT4 0 858 2 3-Dimethylociane 0055 0085 QU043
141 ai 116 ? Unidantified . 0.074 0.075 (L0GE
142 BA3M2 110 680 S-Meshyincnane 021 0235 0182
143 BE402 110 881 4-Methyinonane 0.558 0683 0438
144  9BETE 140 662 2-Methylnonans 00,482 0.504 0,387
145  98.7E3 A8 B83 1-Ethyl-2-methylberzens 0332 0.280 0,308
145 99047 M0 888 C10-Naphibere 0,148 0.136 0.118
147 @923 7 Unidentifiad 002 0.026 0020
148 99375 O BEB :3mmwmm 0480 0,488 0378
148 99533 7 Unidanified 0.081 0,081 0085
160  EESS4 7 Unidentified 0.063 0,083 0.074
151 @RT0S  O10 870 Ci0-Ciefin Q.04 0.042 0.033
152 99854 7 Unidentified” aii8 043 0083
153 100,184 110 672 Gil-lsoparaffin 0.051 0.052 0,040
154 100404 A8 BT3 1,24-Trimethylberzens 0750 0.638 0,700
165 100,579 7 Unidengified 0156 0.133 0,148
166 100,748 110 B74 Cil-lsoparsffin 0302 0205 0150
Ficavary = AT
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA

STUDY # 0545979, MRD-05-459

APPENDIX G - PRE-TEST COMPOSITIONAL ANALYSES AND SAMPLE
PHYSICAL—CHEMICAL CHARACTERIZATION DATA (CONT’D)

1. Detailed Hydrocarbon Analyses — Refinery Sample (Cont’d)

T Y

- - ZT-Auig-0d, 00:17:27
Sample: HUX Tank 31 Oparaior,
meaiar ﬂﬂHFﬂHEhN'BEEWEGSH_MULTI FLG
Component List
g.l!u Group .'ﬁd?l Vol Mol
EE 100 855 Mg B 10-1soparaffin A7TE 0,179 [VREL]
156 101,052 10 BT6 Im‘bl.fty‘lwﬂu—hm 0.075 0.070 0058
156 101230 7 Unidentified. - 0,018 0,020 o016
180  101.342 W10 BIT mi:l-lmpmﬁr- 0.07 0,072 0,057
181  101.482 110 678 CAO-lsoparafffin 0.031 0.032 0,025
162 101616 118 BB2 Cid-scparaffin 0,005 0.008 0.007
163 101,816 A0 &80 Isobutylbenzans 0.048 0.040 0.036
1684 102017 MO 624 Gid-lsoparafin 0077 09,078 0.061
185  102.309 Pi0 700 r-Decans 1.893 1.535 1.481
166 102602 11 702 Cli-lsoparalfin (LT 0018 0043
167 102817 7 Unidentified me 0033 0034 0024
168 103,062 H1 704 Gi1-dsoparafin 0025 0.025 0.048
16%  103.257 A8 TO5 1,2,3-Trimethylbenzens 0278 0.220 0257
170 103.454 T Unidentifisd 0.020 0.047 0.017

171 103.531 A0 TO& 1-M-Z-gopropyiberzens 0.018 0.014 0014
172 103888 A10 708 1-M-d-isoprapyibenzens 0.03% 0.034 0,033

173 103871 M1 708 C114soparadfin 0.085 0.085 0.081
174  104.089 M1 710 C11-lsoparadiin? 0012 0,012 000
175 104,280 7 Unidentified oLoE 02 0015
178 104436 AD 712 2, 3-Dshydroindens 0163 TR KD 0160
177 104724 NI0 T14 sec-Bibylcyckihexana 03| 0B 049
178 104804 7 Unigertified 0.0 0.037 0026
176 104902 7 Unidentifisd 0.008 0,007 0.7
180 105.218 11 720 3-Eltynonana 0.061 0,062 0.044
181 105330 111 T Ci{dscparatfin 0,038 0.0%8 0.02a
182 105484  MW10 722 C10-Maphthane REF] 0,103 0.083
183 105802 11 T2 Cil-dsoparsffin 0122 o1z 0,108
184 105580 A0 T34 1 3-Dielhylbenzens 0.051 0044 0,043
185  106.244 AlD 725 14d-3-propylberzens [ R [ 0170 164
186 106,432 A0 726 1 4-Disthylbenzene noe 0.016 e

106.604 Ai0 727 1-M-d-propylbenzens f0.054 0.051 0.049
:I‘g 108,710 410 T2E Butylbareens 0.081 0,053 0.051
169 106,838  A10 729 3.5-DM-1-Ebenzens 0.087 0058 0,054
180 106508 7 Unidentified 0.028 0025 0,024
181 107418 A0 TI0 1.2-Disthyibenzena? 0.020 0025 0,024
182 107371 11 732 Cii-lsaparsifin 0031 0u0a 0.022
163 107860 A0 T35 Cid-Aromalic 0U0a5 o.oza 0028
164 10TET0  AID TR Cl0-Aromafic’ 0,087 o.oTs 073
195 107.623 A0 740 1--2-propyl benzene 0,054 0,054 0.053

Mipciaiy’ & 108 G0 o in
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

APPENDIX G - PRE-TEST COMPOSITIONAL ANALYSES AND SAMPLE
PHYSICAL—CHEMICAL CHARACTERIZATION DATA (CONT’D)

1. Detailed Hydrocarbon Analyses — Refinery Sample (Cont’d)

*\&:t\i:txxhxxxxm' ' P \\m\\m

e e e e - AT=Aug-0d4, 001727
Sample: HUIX Tank 31 Opermior
Paramater; CAHPCHEMHCEINCGESE_MULTI FLG

Component List

% 107877 Unident 0005 000s %ﬁ
187 106081 11 748 s4-kiethyldecans 0.058 0OS5 00042
198 108,352 M1 754 C11-ksoparatin 0085 0081 0.047
195 10852 A0 756 1 4-DM-2-Ebenzena 0088 00S0 0049
20 108681 A10 758 1,3-DM-4-Ebenzene 0.053 0045 0044
201 108.818 111 762 3-Methyldecans 0.016 o016 00N
202 108.933 7 Unidantified 0.054 poss 004l
203 109,188 A0 T84 1 2-DM-S-Ebenz+Cindan  0.068 0058 0U057
04 109,351 111 786 C11-soparafin 0,010 poto 0u0ar
205 109,747 AI0 TEE 1,3-DM-2-Ebenzens 002 0024 0024
208 109.860 T I..Ir-dmtrl"-d E 0.006 0,005 0.005
207 110.001 7 Unidentifiad CO0E  0.008 0,005
208 1100178 111 770 C11-lsaparsfin Ll 0.7 ] ]
208 110511 11 775 C11-lsoparadfin s 04 00N
210 110732 A11 TED 1-M-d-lert-butylbenzens o2t o018 0016
211 110857 A0 TES 1,2-DM-3-ethylbencans D024 0020 0020
212 111188 P11 800 n-Undecans 0.154 2155 0110
213 111387 A1l 802 1-E-isopropylbenzena 0020 OB 0018
294 111800 A10 808 1,24 5-TalraMbanzans 0.011 oo0e 000
218 112082 A0 810 1,23 5-TetraMbanzens oo OET 0T
216 112402 12 812 ClZscparafin 0,00 0008 0006
2T 112E3 AN BIE E—Enm—z-mmﬂwbi' ggli:g g.gﬁ ﬂmmﬂ
218 113375 All B2B 1 nEene ;

8 113816 A1 E32 Cii-Aremabie | 3,004 0004 0003

20 11413 A1 B34 1-Methyl-3-bulylbarizens G012 0,010 up0g
21 114,368 Al B36 123 4-TedraMbe+C1 a0 0.010 0,004 [EEE L

722 114,804 A11 B42 C17-Aromatic 0.0 0,00 [L008
¥ 117.820 P12 BE#S rl-Dudll'_i!I-_ s 0,005 0.003
| i
Racorvesy = 0L
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA

STUDY # 0545979, MRD-05-459

APPENDIX G - PRE-TEST COMPOSITIONAL ANALYSES AND SAMPLE
PHYSICAL—CHEMICAL CHARACTERIZATION DATA (CONT’D)

1. Detailed Hydrocarbon Analyses — Refinery Sample (Cont’d)

Y

.. o 27-Aug-04, O0-17:27
w

h‘:":\\kt

Sample: HUX Tank 31
Paramater; C:HPCHEMIHCEIDICGS8 MULTI FLG

Components by Group

M. 43137 T30 Benwene e oe e

0
BE483 300 Tolusne 3,707 318 4.510
84730 475 Etyibanzens 1.024 0,582 108z
B5.445 BOO n‘l—!ﬁl:lhl:ﬁ 2.000 1.7248 2112
B5.583 502 p-Mylens . 0,710 0.815 0,744
BE407 550 o-Mylene 1178 0,909 1.243
42677 6818 |sopropylbenzena 0130 0113 0.122
g6,014 651 Propylbenzene 0470 0.407 0.438

96850 685 1-Elhyl-3-mathylbernzens 0733 0632 0,563
47.003 65 1-Ethyl-4-methybenzans 0417 0,382 0. 385
§7.703 858 1,35 Trimathylbenzens 0,604 0,621 0.564
58,783 883 1-Ethyl-2-methybenzens 0E3E 0280 0308

100,404 &73 1,2 d-Trimathylbanzane 0.750 0639 0. 700
101615 &80 Ischutylbanzene 0,048 0.040 0035
103257 705 1.2 3-Trimethylbanzerne 0.278 0.230 0257

105531 706 1-M:=Aisopropylbarzens 0.018 0.014 Q4
103,668 708 1-M-d-isopropylberzens 0.03% 0,034 0033

104428 712 2, 3-Dihydroindans LR o131 0180
1065.880 724 1, 3-Diethylbenzens 0,061 0,044 0043
106,244 T35 1-M-3-propylbansens 0197 0T 0.164
106,432 728 1 4-Diethylbeenzens ooe 0E 0018
106,804 72T 1-M-4propwiberzens 008G 0uDE1 0.04%
106.710 T2B Bifylbenzems 0.0 0,053 0.051
105,838 728 35-DM-1-Ebanzens 0.087 0,088 0.056
107_116 T30 1 2-Dislhylsarcans? 0.0z3 0.02s 0024
107 5680 736 Ci0-Aromatic 0,033 0028 (L02B
107,670 738 Ci0YKromatic 0.087 0.075 0073
107 823 T40 1-M-2-propyl benzens 00654 0,084 0.0583
108528 THE 1.4-DM-2-Elenzens 0.058 0,080 0,049
108,601 758 1,3-DM=d-Ehanrans 053 0045 0,044
108,188 764 12-DM-4-Ebenz+Clindan 0068 QUDSR 0.057
109. 747 TE 1 3-DM-2-E baraane o028 QU024 0.024

110.732 TBO A-&l-ddect-bsutyibanzans 0,021 o018 0.016
110,857 7B5 1,2-DM-3-ethylbanzens 0024 0.020 0020
141,367 802 1-E-4-isopropylbenzena 0,020 0.018 0os

141,000 808 1,245 TetraMbanzans 0.011 0.004 00049
112.082 810 1,23 5-TetraMbanzans 0.020 0047 o.o017
112834 B16 C11-Aromatic 0008 0.007 0,008
113375 B268 1-Ethyil-2-propylberzens 0z Q0 0,00
113548 EI1Z2 C11-Aromatbc U004 D04 0.003

114126 B34 1-Mefhyl3-butylberzens 0012 0010 0.008
114986 838 1,234.TetraMbr+Ciiaa 0010 0008  0.008

Pemcoviy & 100 0
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA

STUDY # 0545979, MRD-05-459

APPENDIX G - PRE-TEST COMPOSITIONAL ANALYSES AND SAMPLE
PHYSICAL—CHEMICAL CHARACTERIZATION DATA (CONT’D)

1. Detailed Hydrocarbon Analyses — Refinery Sample (Cont’d)

%\\\“&xxh&kﬂﬁmxﬂ \\ \\W

ff

\%ﬁmﬂm B
AN AR NAN

S ZT-Aug-D4, 001727
Sampla; HUX Tank 31 . Opsarator
Fnrmr CAHPCHEMMHCEIWCGSE._ lﬂ.l.."l't FLE
Cﬂmpuneniz by Group
E.m &Elm Vel LMol
araffing a? a4 I-Methyloctans 1431 1.473 1.250
A6.684 E72 CH-lzoparaffin 0427 0.435 0373
1.096 595 Colsoparaffin -1 - LiLigk] 0.019 o.oi8
83.818 630 P I-Dimefhyloctane 0128 013 0,101
4804 638 2 E-Dimethyloctane 0097 0,100 0077
G4 047 B40 2 S-Dimethyioctans? o.i0e o110 0088
05300 G458 3 E-Dimethyloctans 0.730 0737 0575
B5.232 652 3 E6Dimelhyloctans 0445 0455 0.354
08471 853 3Mathyl-E-sthyheptans 0.074 0.074 0,058
97674 858 2 3-Dimelhyloctane 0.055 0.055 0043
96.212 G660 nomane 0,21 0235 0182
QB.A402 E61 pthyincridne - 0,556 0.583 0.438
88678 662 2-Mathyincnans 0462 0.504 0.387
90,375 668 3-Mathyincrmans 0,480 0,489 0.37B
100,168 672 Cil-iscparaffin 0.051 0.082 U040
100.74% E74 Cil-leoparstfin 0.202 0.205 0158
100886 675 Cid-lsoparafin g.;ﬂ?g ga;g g.g
101.082 678 |sabutylcyclohexans .
101.482 678 Cidldoparafin - 0.031 0.032 0026
101,616 882 Cid-Isoparmffin’ 005 0,003 0.007
102017 684 Cld-lsoparsfin 0077 aaTe 0,081
102802 702 C1f-lsoparaffin 0018 0.0 0.013
103062 704 Cii-leoparafin - 0,026 0025 0.018
103871 708 C11dsoparafin - 0,008 0L0BE 0.081
104.089 710 C11dscparaffn? 0.012 ooz 0.00%
108299 T20 3-Efyinonsns 0.081 nos2 0.044
105330 721 Cl1-soparafin 0,038 0.038 0.028
106,802 723 GC11-scparaffin 012 0,122 o108
107371 732 Cii1dsocparaffn 0.031 0.03 0.022
108.081 748 4-Methyldecans 0.068 0.055 0042
108,382 754 Ci1-Isqparaffin 0.085 0.061 0.047
i0a818 782 FMethyldecans oode 0ME 001
109,391 786 Ci1-lsopgraffin - ooi0 080 0007
110,478 770 C1i-lsoparstin 0018 asT 0043
110841 776 C1i-l=aparafin . 0.015 o4 0.011
112402 812 C12-l=oparamn 0.004 0.009 0.006
phthanes 40146 112 MeyCSe2 IDMCS 0.679 DETE 0804
N 46,502 136 r:,,“ﬁwm 0,504 0.483 0871
G2E14 172 1, F-DimetiylcyCs 1,487 1.472 1658
53381 174 o-13-OMoytiopentans 1.34% 1.344 1.540
54,007 176 H,::-nlrmm;.-lwdncﬁ 1.632 1.621 1.853

Hufiaay # 100D
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA

STUDY # 0545979, MRD-05-459

APPENDIX G - PRE-TEST COMPOSITIONAL ANALYSES AND SAMPLE
PHYSICAL—CHEMICAL CHARACTERIZATION DATA (CONT’D)

1. Detailed Hydrocarbon Analyses — Refinery Sample (Cont’d)

R R HR NN R IR

- - 2704, B0 1727
Oparator:

Sampée: HUX Tank 31
Paramater; CAHPCHEMHCEIMCGSE MULTI FLG-

Components by Group

Group %EE!I!E et Vel  SMo|

Aromalics 114% G4 1-Aromakic 0.011 0, (0 0.008

HParaffins 27847 84 23-Dimsthylbeatans 0.008 0.008 0.010
200002 T4 2-Mepihyipentans 0065 0075 0.085
31638 80 3-Mefhyipentans,. 0.086 0,096 0111
41788 116 2 4-Dirnathylpantans 0143 0158 0.160
48.727 134 33DMCE+Em1C8ena U046 0050 0.052
50,180 156 2-MefhyiCh + CT-Olefin 4.158 4.5M 4452
B2 019 186 3-Methyihesans 5284 3.572 3672
54168 180 3-Eilbyipentansa 0,244 0.260 0.273
54.624 185 2.2 4-Trimethylpantans 0040 D043 0039
62.330 226 2 2Timathylhedne 0082 0066 005
84 404 240 22 3-Trimathylpantans 0.011 n.012 0,011
B4.637 245 2 5-DMCE + CB-olefin .50 u.ﬁg g.&
4570 260 24-Dimethyihexana 0, 584 0.6 ,
BE. 20T 2658 3,3-DMCE = CE-alefin 0078 0.0a1 0.076
BT.833 202 2 3 4-Trimethylpentana 0.087 0.06% 0.065
TOF3 34 2 3-Difnielhyhexans 0397 0416 0,390
ToL428 316 2-M-3Epentans 0158 0188 oAST
71621 326 2Wethylhepstane 3088 3301 3090
T1.645 3268 4-Mathylhegtans 1.026 1.082 1.007
72803 336 I-Mehyheptane 2.529 2673 2482
73052 338 I-Efghexane 1,226 1.281 1.203
TO.045 418 2.24-Trmethyhexane 0024 0,025 o
79913 424 Z35-Trimathylhaxane 0.043  0.081 0,043
BO.445 428 2234 TetraMCs 0,058 0.057 0.044
B1.055 432 Zd-Dimethylhepians u.;ﬂ g.g g.ﬁ
BE1.882 444 Z-Mothyl-4- b Q. , !
BLOAT 448 E.E-Dtmulhﬁmrelﬁ‘lam 0826 0858 0.724
B2 40 458 2 6% 35-DMheptans [T 073l 0528
B3.230 462 33-Dimethylhepbine oy 0214 0.181
B3.633 465 CH-lsoparaffin - 0218 0,223 0180
B4 E24 485 2.3 4-Trimethyhexans DUE25 063 0.548
B5. 163 488 3 34-Trimethyhexans? {153 0.153 013
85750 503 2.3-Dimathylheptans 0.518 0.530 0453
85,568 506 3.A4-Dimathylbeptane 0.064 0,065 0.055
86,3087 B10 3-Methi-3-ethyihaxene 0.248 0,248 0.215
86,552 S16 4-EtryReptans 0.101 0104 0,063
86,814 B18 4-MCE+CI-Diafin 0854 0816 0.773
85,8954 520 2-Methvloctans 115 1378 1.061
87,318 524 Codscparaffn 0138 0444 Q22
ET.644 538 3-Fthylhapiane 0.371 0.379 0,324

iy & B0
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA

STUDY # 0545979, MRD-05-459

APPENDIX G - PRE-TEST COMPOSITIONAL ANALYSES AND SAMPLE
PHYSICAL—CHEMICAL CHARACTERIZATION DATA (CONT’D)

1. Detailed Hydrocarbon Analyses — Refinery Sample (Cont’d)

T A R e A

- . Z7-hug-04, 001727
Sampla; HUX Tank 31 - Oparator

Faramater; CAHPCHEMHCEINCGEE l!.l.'l‘t FL'EI

Cfnmpi:;réehﬁ by Group

]gu! %ﬁﬂ_’ﬂ YNol Mol
araffing a? a14 I-Mathyloctans 1.431 1473 1.250
89684 ET2 CH-lzoparaffin 0427 0.435 0.373
1,098 m Cojsoparaffin .1 - 0.01% 0.018 0.018
03,810 630 2 2-Dimethyloctans 0128 a1 0.101
o4 A04 B33 2 6-Dimethyloctans ooarT QA0 0.077
G4 047 840 2 S-Dimethyloctana? 0108 (R ED] 0,085
05350 G458 3 E-Dimelhyloctans 0730 0737 0578
BE.232 652 3 G6-Dimalhyloctane 0448 0,458 0.354
OB 471 653 3-Mathyl-E-sihyheptans 0074 0074 0.058
97574 858 2.3-Dimelhylocians 0.055 0055 o043
96212 650 nonane 0,23 0235 0182
9E402 651 pihyinchdne - 0885 0683 0.438
9RETE 652 2-Mathyinocnans 0462 0,504 0.387
90,375 656 3-Meshyincnans 0,480 0,488 0.37E
100,150 672 Ci0-scparafiin 0.051 0,082 0.040
100.74% 674 Cl0-Isoparaffin 0.202 0.205 0159
100,898 675 C10lsoparaifin gl}ﬂ?g Ea;g g_g

101,062 878 |pdbutylcyclohecans
101.492 B7H CAl-lénparafin - 0.0a1 0.032 0.025
101,616 582 CAQ-lsoparmffin 0008 0,003 0007
102017 684 Ci0-lsoparsfiin 0Ty 0078 0.081
102602 TOR C1ilsoparafin: T 2] Tk 0.013
103082 704 CTi-leoparsfin: 0.025 0,025 0.018
103671 708 G1i:dsoparafin 0,085 0.08E 0.061
1040898 710 Ci1-scparafin? - o012 o0iE 0008
106,219 T20 3-Elhyinonena 0.081 0062 004
105.330 721 Cli-lscparaiin 0,034 0.039 0.028
106,602 723 C11-iscparaffin 0132 0,122 0108
107.371 732 Cil<ecparaffn 0.031 0.0 0022
108.081 748 d-Mefhykdecans 0068 0085 0042
108,362 754 C11-lsoparaffin 0065 0.061 0.047
108,818 782 3-Methyldecans ool oMe 0.0om
109,381 786 Cfl-lsoparafin’- 0.010 0.0 0.007
110,178 770 C11-lsoparafin 0018 oMy 0,013
110511 778 C11-leoparaffin . 0.015 o014 .01
112.402 812 Ci2-l=oparamn 0.008 0.008 0.008
phthanes #0146 112 MoyCSeZ ADMCS 0.679 0676 0804
ha 46,002 136 Qﬁum 1,504 0.483 0871
62614 172 -1, F-DimacyCS 1,467 1.472 1688
5381 174 o-13-DOMoytlopentane 1.34% 1,344 1.540
54,007 176 n,z-mmwdncﬁ 1652 1.6 1.863

Hsjoaay ¢ 10000
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA

STUDY # 0545979, MRD-05-459

APPENDIX G - PRE-TEST COMPOSITIONAL ANALYSES AND SAMPLE
PHYSICAL—CHEMICAL CHARACTERIZATION DATA (CONT’D)

1. Detailed Hydrocarbon Analyses — Refinery Sample (Cont’d)

_ z:ﬂn;m o:AT:27
Sampile: HUX Tank 31 Oparator;
Parameter G HPCHEMHCE3NCGSE_MULT FLG
Components by Group

Group Time Componan gt 38Vl

Maphihanes 60,855 222 Ih‘lhyﬂatnlﬂ’m 7.067 B.B5E m
G1.881 224 11, 3-TrmethyleycloCS 0486 0485 D485
63,708 234 Eﬂgmjﬂupu 1,219 1.188 1382
B5.7TT 260 to-1,2 4TrMcyCE 0945 0948  DE4d
A7.204 278 1e-1,2.3-TriMeyclols 0858  0.653 0 658
72708 335 11 4-DiMeyciols 1,968 1.868 1,887
T4TAT 382 ciEthyl-3-medhyiey TS 0814 0.7B8 0.813
75081 356 t-1-E-3McyCs 0748 0727 0.743
75.307 3680 t-1-E-2-McoyCS 07is  fEt 0.714
TESTE 362 1-M-1-EcyckoCh 0077 0473 0077
TESEZ 368 t-1,2-DMgcycleCE 0872 0.B38 0871
TEB45 385 ‘la-nmdum' 0.070 0.087 0.070
Tr2a2 390 o 4-DiMcyclalCh 1.317 1.362 1.316
B0.E23 432 o, 2-DiMoycloCE 0.334 0,316 0,338
81647 440 Ethyleyclahexans 2085 1884 2083
84401 480 134 TrimisthyleyCR 0,352 0338 0312
88.0681 540 o Q082 0088 0082
BA.A10 545 i*‘rnln.lc'g.'-:mcu 0145 0145 0132
80235 568 t1-E-4-l-'|-q|f.':-B"i' 0532 0408 0473
85,300 5T0 c-1-E-4-McyCE? DE20  OTET 0728
0477 580 Isohubylcyclogentana 0148 0439 0130
E2004 606 1-M-1-Ecyckabeians 0470 0157 0451
§2.300 BOE 1-M-2-PoycloCs 0017 0E s
or Bl 820 fertBubylcyclopentans 0117 o1 0104
03563 626 lsopropylcytiohexmne 022 0213 0204
84 370 634 1-Md-lsopropyityCEY 0.247 0.232 o.1av
84,520 636 sec-Bplylcyclopentane 0.567  0.838 0503
54,858 642 Bulylcydapontane 0310 0264 075
85548 648 1-M-2-Ecyclols 0404 0085 0062
#7823 657 C1l-Maphtheana. ooan 0.078 0.085
047 G688 Cll-Maphlhens - 0,146 0138 0118
101.342 677 CllJsoparafin. . 0,071 0072 0.087
104,724 714 Esc-Butylcyclohamne nz3@  0AE 0w
105484 722 C10-Maphifene 0,112 0104 {.0ap

Oilafing EE001 188 C7-Oiefin a008 0008 0000
BE.851 312 CH-Cefin - 0198 0207 08T
T2.OBS 330 C7-Dickfin + GB-Cilafin o9z 0203 06
72188 3313 {:ert:uﬁu : 0182 oiTo 0162
73.918 348 D252 0aE3 0251
78,324 410 cmim 0473 0478 0153
TAAB1 412 m-nw 0117 oA 0104

q - PLEE fEiT e gk
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA

STUDY # 0545979, MRD-05-459

APPENDIX G - PRE-TEST COMPOSITIONAL ANALYSES AND SAMPLE
PHYSICAL—CHEMICAL CHARACTERIZATION DATA (CONT’D)

1. Detailed Hydrocarbon Analyses — Refinery Sample (Cont’d)

. B TR0, CTET

hotpearhehey e
o SR ey

Sample: HUX Tank 31 _ Ciparafor
Pammeter CUHPCHEMHCEINCGSE_MULT FLG
Components by Group
Group Tima Componont gt Mol  SaMal
Cliafing TO.080 426 cls-J-Octeng 0,249 0.258 0.248
£1.33% 435 Ce-Ciefin- - . 0,070 0.072 0.062
£2.178 449 CO-Olefn o 0 0.135 0117
B2 450 452 CH-Olefns 0.841 0.967 0.835
E2 793 454 C8-0lefins LR I 0178 0,152
B3.106 460 CS-Diéfins [/ R Fad 0126 0,104
B4 BAS 490 CO-Olefins 0.08T 0.085 0.077
B6.189 508 CS-Diefin 0,150 0154 0,134
AT.EBA 535 CH-Olefin 0137 d.13e a2
BB.E39 580 CH-Ciefin 0088 00a0 0.07E
886EA 5A2 CA-Olefin : 0.151 0154 0134
88685 BO4 Co-Odefin i 0,621 o1 e
$0,008 BTS 1-Monans 0.0aa 0,101 0.04EE
H0.968 &0 cis-3-Monens 0.086 0,087 0058
B1.746 604 trans-2-Maneng 0.511 0516 0,453
H2.830 618 cle-2-Manens 0.028 0,030 0.026
EI051 622 CHOlfns 0.316 0.320 0,281
01288 824 CO-Oladin 0245 0.262 0.231
O5.625 650 C10-Olefin 0133 134 0,107
S6807 854 C10:Clfin 100 o0 0,080
99.705 670 C10-Olefin 0.041 0042 ouas
araffin 35357 96 n-Hexans 0.183 0,207 [ ]
) G763 200 n-Heptane B.727 733 T.E25
77460 400 n-Octans 5871 5913 5485
o1.328 600 n-Matane 4325 4 405 3.7ED
102,308 700 ndDechne 1883 1535 1481
111,188 A00 n-Undacans 1564 0155 0110
117820 885 n-Dodecars D005 0,005 0.003
Unidontified 78.375 Unidentified 00535 008 0048
B3.405 Unidentified 0.332 0.344 0.280
A6.133 Unidentified - 0.087 0.0 0.080
87.260 Unidentifed 0.033 0.0%5 0.023
88,945 Unidenied 0.021 0.021 0.018
0262 Unidantified 0068 0.065 0,062
803268 Unidentified 0015 i i 3 E- 0.014
83,870 Unidantified 0024 Q.021 0ME
B4 058 Unidentified o016 ooy 03
B4 750 Unidentifisd 0.102 0,086 0.082

B5.143 Unidentified 0088 0083 0088
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

APPENDIX G - PRE-TEST COMPOSITIONAL ANALYSES AND SAMPLE
PHYSICAL—CHEMICAL CHARACTERIZATION DATA (CONT’D)

1. Detailed Hydrocarbon Analyses — Refinery Sample (Cont’d)

AR R RN “‘Q}xh\ﬂmm DN

T e e = 27-Aug-04, 00:17-27
Sample: HUX Tank 31 Oparatorn.
Paramedes- E:HF&EMH‘EEWTI FLG

Components by Group
Group Componart higt vl
Unidentfiad apﬁ Unidentfiad 0054  0.050 'E"Ei"g
97.276 LUnidentfiad Eggﬂ ggﬁ E.Eg;
88,115 Unidentfesd.<. .. . 4
89,231 LUnidentified 0.025 0.0z 0020
80.533 Ur!ldﬂ'l_iud-- R IE T 0, 0&1 0,081 0.065
89,654 Unidenied 0083 0083 0074
99,854 Lnidenffied - 0118 0420 0083
100.578 Unidentfiad 0. 156 0133 0145
11,238 Unidentified LiLigh] 0020 0.0186
102,817 Unidentified 0033 0034 0024
103.454 Unm . 0,020 0T 0.017
104,260 Urikde r 0E 02 0015
104,804 Unidentified 0036 0037 0028
1048992  Unigentifisd [Tl 0.0aT 0.007
108.996 Unidenimead fud2e 0025 0.024
107877 Unidantified 0L00S 0.5 0,004
108836 th!&n'ﬂ'hq 0,058 0,58 [P
109,880 Unidertifidd 0006 0005 0005
14000 ;,;..... 0.008 0,008 0006
Plus N
.,.I"'.‘
ik
Ry = TOEL00
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA

STUDY # 0545979, MRD-05-459

APPENDIX G - PRE-TEST COMPOSITIONAL ANALYSES AND SAMPLE
PHYSICAL—CHEMICAL CHARACTERIZATION DATA (CONT’D)

1. Detailed Hydrocarbon Analyses — Refinery Sample (Cont’d)

RN R R N M A R NN

I 27-Aug-04, 00:1T27 |
Oparator:
| Parameter: CAHPCHEMHCEINCGSE_MULTI FLG

| Sample: HUX Tank 31

Sample Chromatogram

. — - — - E— a
1 4
.-n
:
B 5
Tota2 :
-—80 IMethylpenians

50 n-Hexane ’g
: :
&
|
:
. =
g

'
g

—i—rrDoinng

B n-Moarmna
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

APPENDIX G - PRE-TEST COMPOSITIONAL ANALYSES AND SAMPLE
PHYSICAL—CHEMICAL CHARACTERIZATION DATA (CONT’D)

2. Detailed Hydrocarbon Analyses — Comparison of Three Sample Drums
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

APPENDIX G - PRE-TEST COMPOSITIONAL ANALYSES AND SAMPLE
PHYSICAL—CHEMICAL CHARACTERIZATION DATA (CONT’D)

3. Intertek Caleb Brett Sample, Physical-Chemical Analyses
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

APPENDIX G - PRE-TEST COMPOSITIONAL ANALYSES AND SAMPLE
PHYSICAL—CHEMICAL CHARACTERIZATION DATA (CONT’D)

3. Intertek Caleb Brett Sample, Physical-Chemical Analyses (Cont’d)
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

APPENDIX G - PRE-TEST COMPOSITIONAL ANALYSES AND SAMPLE
PHYSICAL—CHEMICAL CHARACTERIZATION DATA (CONT’D)

3. Intertek Caleb Brett Sample, Physical-Chemical Analyses (Cont’d)
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

APPENDIX G - PRE-TEST COMPOSITIONAL ANALYSES AND SAMPLE
PHYSICAL—CHEMICAL CHARACTERIZATION DATA (CONT’D)

4. Intertek Caleb Brett Reid Vapor Pressure Analysis
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

APPENDIX G - PRE-TEST COMPOSITIONAL ANALYSES AND SAMPLE
PHYSICAL—CHEMICAL CHARACTERIZATION DATA (CONT’D)

4. Intertek Caleb Brett Reid Vapor Pressure Analysis (Cont’d)

rhtEHEk CaIEb BrEtt Report of Analysis No. 2005-003022-DRPK
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

APPENDIX H - SAMPLE CHARACTERIZATION OF HIGH NAPHTHENIC
NAPHTHA: CHEMICAL ABSTRACT NUMBER DESIGNATION

The test material used in studies to characterize mammalian toxicity and biodegradation of
hydrocarbons in the Naphthenic (cycloparaffin) blending streams category of the HPV Gasoline
Blending Stream Test Plan is a high naphthenic naphtha containing approximately 30%
naphthenes. Results of studies with this test material can be used for read-across purposes for all
CAS numbers identifying high naphthenic gasoline blending streams containing 19 to 30% or
more naphthenic components.

This high naphthenic naphtha is derived from hydrogenation and hydrocracking process steps
with removal of nitrogen and sulfur (sweetening) that convert low grade gas oils to higher
quality components for direct blending of gasoline. Due to the multiple steps in generating this
test material, the supplying refinery identified the sample under the broad CAS #64741-41-9,
with the Chemical Abstract name of Naphtha, petroleum, heavy straight run, a CAS number
which encompasses the more process-specific designations sweet naphtha and heavy crackate.
The refinery further indicated that the sample underwent the hydrocracking HUX process that
also makes applicable the more narrowly defined designation heavy hydrocrackate. Finally, the
CAS #64741-78-2, with the Chemical Abstract name of Naphtha, petroleum, heavy
hydrocracked can and has been used to identify this test material and is descriptive of the
hydrocracking step employed.

This test sample identified as CAS #64741-41-9 for chain of custody purposes was collected as a
single lot from one refinery and was chemically characterized prior to shipping in 3 drums to the
sample repository. Contents of each drum were further analyzed to verify compositional
uniformity between drums and distributed to the contract laboratories for testing. CAS #64741-
41-9 and the name Naphtha, petroleum, heavy straight run will therefore be used officially to
designate the test material.

Revision 1: November 18, 2008
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READY BIODEGRADABILITY: OECD 301F MANOMETRIC RESPIROMETRY TEST on HIGH NAPHTHENIC, HEAVY,
STRAIGHT-RUN NAPHTHA
STUDY # 0545979, MRD-05-459

APPENDIX I - REPORT REVISION
The final report for Study 0545979 was revised at the request of the sponsor as follows:

Page 1 — Document number

PREVIOUS: 07TP 3

REVISION: 08TP 11

REASON FOR CHANGE: New document number generated as result of report revision, original
document number supplanted.

Page 2 — TABLE OF CONTENTS

REVISION: Appendix H - Sample Characterization of High Naphthenic Naphtha:
Chemical Abstract Number Designation............cvviuiiiiiiiiiiiiieii i 69
REASON FOR CHANGE: Table of Contents updated with additional information supplied by
sponsor.

Page 4 — QUALITY ASSURANCE STATEMENT
REVISION: Report Revision 1 added.
REASON FOR CHANGE: QA statement updated to reflect review of revisions.

Page 9 — Test Substance Identification

PREVIOUS: Sponsor Identification: High Naphthenic, Heavy, Straight-Run Naphtha

REVISION: Sponsor Identification: High Naphthenic, Heavy, Straight-Run Naphtha*

* An explanation of the Chemical Abstract Service (CAS) number designation for this test sample is
provided in Appendix H.

REASON FOR CHANGE: Footnote added, refers to additional information supplied by sponsor.

Page 46 — APPENDIX G - PRE-TEST COMPOSITIONAL ANALYSES AND SAMPLE
PHYSICAL—CHEMICAL CHARACTERIZATION DATA
PREVIOUS: The chemical analyses ..... high naphthenic naphtha (CAS Number 64741-78-2).

REVISION: The chemical analyses ....... high naphthenic naphtha (CAS Number 64741-78-

2)*.

* An explanation of the Chemical Abstract Service (CAS) number designation for this test sample is
provided in Appendix H.

REASON FOR CHANGE: Report updated with additional information supplied by sponsor.

Page 69 — APPENDIX H - SAMPLE CHARACTERIZATION OF HIGH NAPHTHENIC
NAPHTHA: CHEMICAL ABSTRACT NUMBER DESIGNATION

REVISION: Additional Appendix added.

REASON FOR CHANGE: Report updated with additional information supplied by sponsor.

Page 70 — APPENDIX I — REPORT REVISION
REVISION: Additional Appendix added.
REASON FOR CHANGE: Report updated with details for report revision.
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Date

Revision 1: November 18, 2008
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