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OPPT Document Processing Center (TS-790) w— =
Attn: Section 8(e) Coordinator = %‘?—-
Office of Pollution Prevention and Toxics (OPPT) =
U. S. Environmental Protection Agency =
401 M Street, SW o ™y
Washington, DC 20460 COM‘IIIM No CGi
Dear Ladies/Gentlemen:
Subject: T i otice
B8EHR-96-1367
This submittal does not contain Confidential Business Information.

The Goodyear Tire & Rubber Company submits this notice in accordance with Section 8(e) of
the Toxic Substances Control Act (TSCA) and EPA’s statement of Interpretation and

Enforcement Policy, 43 Fed. Reg. 1110 (March 16, 1978). &
€ -y

Goodyear is advising EPA of the results of a battery of studies to examine the potential tomcnty%rg
of a rubber antioxidant in the environment. The identity of the test material is as follows: ™ jg—}z

= Sm
Chemical Abstract Name:  Propanoic acid, 3-(dodecylthio)-, oxybis (2, l-ethanedlyloxyéa A

1-ethanediyl) ester o

(e

Submitted studies are as follows:

88960000155

WINGSTAY SN-1: 48- Hour Flow-Through Acute Toxicity Test with the Cladoceran (Daphnia
magna), Wildlife International Ltd. Project No: 414A-102, March 26, 1996.

WINGSTAY SN-1: A 72-Hour Toxicity Test with the Freshwater Alga (Selenastrum
capricornutum), Wildlife International Ltd. Project Number: 414A-101, March 27, 1996.

WINGSTAY SN-1: Biodegradability (C0, Evolution Test), SLI Report No. 96-3-6432,
Springborn Laboratories, Inc., May 30, 1996.

WINGSTAY SN-1: Determination of the n-Octanol/Water Partition Coefficient, SLI Report
#95-4-5828, Springborn Laboratories, Inc., May 20, 1996.
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WINGSTAY SN-1: Determination of Water Solubility, SLI Report #95-5-5893, Springborn
Laboratories, Inc. May 30, 1996.

In this battery of tests, the results indicated that the test chemical had a 48-hour EC,, value for
daphnid mortality of 97ug/L and a 72-hour ECy, value for Selenastrum capricornutum of 65
1g/L. Further, the n-Octanol/Water Partition coefficient for the test chemical was concluded to
be greater than 10°.

Goodyear is making this submission under 8(e) because the reported data indicate non-trivial
effects and the possiblity of bioacccumulation. However, it is unclear, given the additional data
that the test chemical is extremely insoluble in water and is classified as readily biodegradable, as
to whether or not such data require reporting under TSCA 8(e). Note that the two reported EC,,
values are greater than the water solubility of the test compound, i.e., 47ug/L at 20°C. The fact
that the test compound would not be soluble in the aquatic environment at the EC, concentra-
tions repudiates the relevancy of these experimental EC,, values and suggests that little to no
actual toxicity would exist for these test organisms.

Goodyear would appreciate comments regarding whether or not this notice was required to be
submitted. Please address comments and any questions to the following:

Michael W Smith

The Goodyear Tire & Rubber Company
Department 100D

1144 East Market Street

Akron, Ohio 44316-0001

Telephone: (330) 796-2362

7

Smcerely T /

Mickeul €. Sats

Michael W. Smith
Section Manager, Chemical Information
Systems & Regulatory Affairs

MWS:jh

sébm6al9

Attachments (5)
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SUMMARY

SPONSOR:
CONTACT:

LOCATION OF STUDY, RAW
DATA AND FINAL REPORT:

The Goodyear Tire & Rubber Company
Mr. Richard Serva

Wildlife International Ltd.
Easton, Maryland 21601

WILDLIFE INTERNATIONAL
LTD. PROJECT NUMBER!:

TEST SUBSTANCE:

STUDY:

MEAN MEASURED TEST

CONCENTRATIONS:

TEST DATES!

LENGTH OF TEST:

414A-102

WINGSTAY SN-1 (diester of 3-(dodecylthio) propi-
onic acid and tetraethylene glycol; CAS No. 64253-
30-1)

WINGSTAY SN-1: A 48-Hour Flow-Through Acute
Toxicity Test with the Cladoceran (Daphnia magna)

Negative Control, Solvent Control, 0.035, 0.068, 0.10,
0.14 and 0.23 mg/L

Experimental Start - August 29, 1995
Biological Termination - August 31, 1995
Experimental Termination - August 31, 1995

48 Hours

TEST ORGANISM:

SOURCE OF TEST
ORGANISMS:

AGE OF TEST
ORGANISMS:

Neonate Cladocerans (Daphnia magna)

Wildlife International Ltd. Cultures
Easton, Maryland 21601

< 24 hours at test initiation

48-HOUR EC50:
95% CONFIDENCE LIMITS:

NO MORTALITY/IMMOBILITY
CONCENTRATION:

NO-OBSERVED-EFFECT-
CONCENTRATION:

0.057 mg/L
0082 and 0.11 mg/L

<0.035 mg/L

<0.035 mg/L
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INTRODUCTION

This study was conducted by Wildlife International Ltd. for The Goodyear Tire & Rubber
Company at the Wildlife International Ltd. aquatic toxicology facility in Easton, Maryland. The
test was conducted from August 29, 1995 to August 31, 1995. Raw data generated by Wildlife
International Ltd. and a copy of the final report are filed under Project Number 414A-102 in

archives located on the Wildlife International Ltd. site.
OBJECTIVE

The objective of this study was to evaluate the acute toxicity of WINGSTAY SN-1 to the
cladoceran (Daphnia magna) during a 48-hour exposure period under flow-through test

conditions.
EXPERIMENTAL DESIGN

Daphnids were exposed to a geometric series of five test concentrations, a solvent control
and a negative (well water) control. Two replicate test chambers were maintained in each
treatment and control group, with 10 daphnids in each test chamber. Nominal test concentrations
were selected in consultation with the Sponsor, and were based upon results of an exploratory
range finding toxicity test. Nominal test concentrations selected were 0.052, 0.086, 0.14, 0.24
and 0.40 mg/L. Mean measured test concentrations were determined from samples of test water
collected from alternate replicates of each treatment and control group at the beginning of the

test, at 24 hours, and at test termination.

Delivery of the test substance was initiated approximately four days prior to the
introduction of the daphnids to the test water in order to achieve equilibrium of the test substance
in the test chambers. Daphnids were impartially assigned to exposure chambers at test initiation.

Observations of mortality/immobility and other clinical signs were made approximately 6, 24 and
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48 hours after test initiation. Cumulative percent mortality and immobility observed in the
treatment groups were used to determine EC50 values at 24 and 48 hours. The no-observed-
effect-concentration (NOEC) and no mortality/immobility concentration were estimated by

examination of the mortality, immobility and clinical observation data.

MATERIALS AND METHODS

The study was conducted according to the procedures outlined in the protocol,
WINGSTAY SN-1: A 48-Hour Flow-Through Acute Toxicity Test with the Cladoceran
(Daphma magna). The protocol was based on procedures outlined in OECD Guideline for
Testing of Chemicals, 202: Daphnia sp. Acute Immobilization Test (24-Hour) and Reproduction
Test (1), and ASTM Standard E729-88 Standard Practice for Conducting Acute Toxicity Tests

with Iishes, Macroinvertebrates and Amphibians (2).

Test Substance

The test substance was received from the Goodyear Tire & Rubber Company on
December 13, 1994 and was assigned Wildlife International Ltd. identification number
WIL #3080 upon receipt. The test substance was an off white waxy solid, identified on the label
as Wingstay SN-1; Lot # 130893, Notebook # 10024-64-3. Information provided by the Sponsor
indicated that the solubility limit of the test substance in water was ~ 46.7 ug/L at 20°C. The

test substance was stored at ambient room temperature.

Preparation of Test Concentrations

One stock solution was prepared for each of the five concentrations tested. The first stock
solution was prepared by dissolving Wingstay SN-1 in acetone (Burdick & Jackson Lot No.
BK1966) at a concentration of 4.0 mg Wingstay SN-1/mL. The stock solution was inverted
several times to aid solubilization of Wingstay SN-1. Aliquots of the stock solution were diluted
with acetone to prepare four additional stock solutions at concentrations of 2.4, 1.4, 0.86, and

0.52 mg/mL. Stock solutions were prepared one time during the test period. The five stocks
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were injected into the diluter mixing chambers where they were mixed with well water to achieve
the desired test concentrations. The resultant test concentrations were not adjusted for purity of
the active ingredient in the test substance. The solvent concentration in the treatment and solvent

control groups was 0.10 mL/L.

Test Organism
The cladoceran, Daphnia magna, was selected as the test species for this study. Daphnids

are representative of an important group of aquatic invertebrates and were selected or use in the
test based upon past history of use and ease of culturing in the laboratory. Daphnid neonates
used in the test were less than 24-hours old and were obtained from cultures maintained by

Wildlife International Ltd., Easton, Maryland.

Adult daphnids were cultured at approximately the same temperature as used during the
test in Wildlife International Ltd. well water supplemented with selenium. Daphnids in the
cultures were held for 19 days prior to collection of the juveniles for testing. The adults showed
no signs of disease or stress during the holding period. During the 14-day holding period
preceding the test, water temperatures ranged from 21.0 to 21.9°C. The pH of the water ranged
from 8.3 to 8.4, and dissolved oxygen ranged from 7.8 to 8.6 mg/L. Instrumentation used for

water measurements are described in the Environmental Conditions section of this report.

Neonate daphnids were obtained for testing from individual adult daphnids. The progeny
from eight adults were used in the test. At test initiation, the juvenile daphnids were collected
from the cultures and placed in small containers. The daphnids were then transferred to the test
chambers. Daphnids in the cultures were fed a mixture of yeast, Cerophyll®, and trout chow,
as well as suspension of the freshwater green alga, Selenastrum capricornutum. The adults

were fed prior to test initiation, but neonates were not fed during the test.
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Test Apparatus

A continuous-flow diluter was used to deliver each concentration of the test substance, a
solvent control, and a negative (well water) control. Syringe pumps (Harvard Apparatus Model
No. 22) were used to deliver the five test substance stock solutions and the solvent for the solvent
control into mixing chambers assigned to each treatment and the solvent control. The stock
solutions were diluted with well water in the mixing chambers in order to obtain the desired test
concentrations. The flow of dilution water to the mixing chambers was controlied by rotameters.
Rotameters were calibrated prior to test initiation. The flow of test water from each mixing
chamber was split and allowed to flow into replicate test chambers. The proportion of test water
that was split into each replicate was checked prior to the test to ensure that flow rates varied by

no more than £10% of the mean for the two replicates.

The diluter was adjusted so that each test chamber received approximately 13 volume
additions of test water every 24 hours. The delivery pumps were calibrated before the test, and
the general operation of the diluter was checked visually at least two times per day during the

test and at least once at the beginning and end of the test.

Test compartments were constructed from 300-mL glass beakers approximately 6.5 cm in
diameter and 12 cm in height. Nylon screen was attached to an opening on each side of the test
compartments to allow water to flow in and out of the test compartments. The beakers were
suspended in Teflon®-lined, 8-L polyethylene test chambers filled with approximately 6.5 L of
test water. The depth of the test water in each test compartment was approximately 6.9 c¢cm,
whereas the depth in each test chamber was approximately 18 cm. Test chambers were
impartially positioned in a temperature-controlled water bath designed to maintain a temperature
of 20+£1°C. The water bath was enclosed in a plexiglass ventilation hood in order to minimize
potential for cross-contamination. Test chambers were labelled with the project number, test

concentration and replicate.
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Dilution Water

The water used for culturing and testing was freshwater obtained from a well 45 meters
deep located on the Wildlife International Ltd. site. The well water is characterized as
moderately-hard water. The specific conductance, hardness, alkalinity, and pH of the well water

during the four-week period immediately preceding the test are presented in Appendix L.

The well water was passed through a sand filter to remove particles greater than
approximately 25 um, and pumped into a 37,800-L storage tank where the water was aerated
with spray nozzles. Prior to delivery to the diluter system, the water again was filtered to remove
microorganisms and particles. The results of periodic analyses performed to measure the
concentrations of selected contaminants in well water used by Wildlife International Ltd. are

presented in Appendix IL.

Environmental Conditions

Lighting used to illuminate the cultures and test chambers during culturing and testing was
provided by fluorescent tubes that emitted wavelengths similar to natural sunlight (Colortone®
50). A photoperiod of 16 hours of light and 8 hours of darkness was controlled with an
automatic timer. A 30-minute transition period of low light intensity was provided when lights
went on and off to avoid sudden changes in lighting. Light intensity prior to the test was

approximately 368 lux at the surface of the water.

Temperature was measured in each test chamber at the beginning and end of the test using
a hand-held thermometer. Temperature also was measured continuously in one negative control
replicate using a Fulscope ER/C Recorder The target test temperature during the study was
20+1°C. The pH and dissolved oxygen content of the water in alternate replicate test chambers
of each treatment and control group were measured at 24-hour intervals. Hardness, alkalinity and

specific conductance were measured in the dilution water at test initiation.
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Measurements of pH were made using a Fisher Accumet Model 915 pH meter, and
dissolved oxygen was measured using a Yellow Springs Instrument Model 51B dissolved oxygen
meter. Specific conductance was measured using a Yellow Springs Instrument Model 33
Salinity-Conductivity-Temperature meter. Hardness and alkalinity measurements were made by

titration in accordance with Standard Methods for the Examination of Water and Wastewater (3).

Observations
Observations of mortality, immobilization and clinical signs of toxicity were made at
approximately 6, 24, and 48 hours. Immobilization is defined as a lack of movement except for

minor spontaneous random movement of the appendages.

Statistical Analyses

The data were analyzed using the computer program of C. E. Stephan (4). The program
was designed to estimate the ECS50 value and the 95% confidence interval by probit analysis, the
moving average method, or binomial probability with nonlinear interpolation (5, 6, 7). In this
study, the 24-hour EC50 was estimated from the mortality/immobility data, while the 48-hour
ECSC was determined using the probit method. The no-observed-effect-concentration and no
mortality/immobility concentration were estimated by inspection of the mortality, immobility and

clinical observation data.

Analytical Chemistry

Samples were collected from one replicate test chamber in each treatment and control
group at 0, 24, and 48 hours to measure concentrations of the test substance. Samples were also
collected from the two lowest and the highest treatment groups prior to test initiation to verify
diluter equilibration. The samples were collected in glass vials and analyzed without storage.

Analytical procedures used in the analysis of the samples are provided in Appendix IIL
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RESULTS AND DISCUSSION

Measurement of Test Concentrations

Results of analyses to measure concentrations of Wingstay SN-1 in water samples collected
during the test are presented in Table 1 and in the analytical chemistry report (Appendix III).
Nominal concentrations selected for use in this study were 0.052, 0.086, 0.14, 0.24, and
0.40 mg/L. Although information provided by the Sponsor indicated that these levels were all
greater than the solubility of Wingstay SN-1 in water (46.7 pg/L), all test solutions appeared
clear and colorless with no visible signs of precipitate. Samples collected on Day 0 had
measured values that ranged from 58 to 76% of nominal values. Measured values for samples
taken at 24 and 48 hours ranged from 48 to 71 and 58 to 108% of nominal, respectively. When
measured concentrations of samples collected at initiation, 24 hours, and at test termination were
averaged, the mean measured concentrations for the study were 0.035, 0.068, 0.10, 0.14, and 0.23

mg/L. Mean measured concentrations were used in the calculations of EC50 values.

Observations and Measurements

Measurements of temperature, dissolved oxygen, and pH are presented in Table 2. Water
temperatures were within the 20£1°C range established for the test. Dissolved oxygen concentra-
tions exceeded 93% of saturation throughout the test. Measurements of water pH ranged from

8.3 to 8.5.

Daily observations of mortality and other signs of toxicity observed during the test are
shown in Table 3. Daphnids in the negative control group appeared healthy and normal
throughout the test. One daphnid in the solvent control group and 0.035 mg/L treatment group
died during the study and several of the remaining daphnids were observed floating. Once
resubmerged, all the floating daphnids appeared normal. All daphnids in the 0.068 mg/L
treatment ‘group appeared normal within 24 hours of test initiation with only one daphnid
observed to be floating. By test termination, two daphnids in the treatment group had died and

one floating daphnid appeared lethargic. Eleven of the remaining seventeen daphnids were
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observed to be floating, but once resubmerged, appeared normal. Six daphnids appeared normal
at test termination. One daphnid in the 0.10 mg/L treatment group died and one daphnid was
observed floating (and appeared normal) within 24 hours of test initiation. All remaining
daphnids appeared normal. By test termination, twelve daphnids in the group had died and
several daphnids were observed to be floating. Once resubmerged, all daphnids appeared normal.
Mortality in the 0.14 mg/L treatment group was 10% within 24 hours of test initiation and two
of the surviving daphnids appeared to be lethargic. By test termination, 16 (80%) of the
daphnids had died and three floating daphnids appeared lethargic. One floating daphnid appeared
normal. Montality in the 0.23 mg/L treatment group, the highest concentration tested, was 45%
within 24 hours of test initiation. By test termination, 19 (95%) of the daphnids in the treatment
group had died and the surviving daphnid appeared to be lethargic. ECS50 values and 95%
confidence limits at 24 and 48 hours were calculated from the mortality/immobility data, and are

shown in Table 4.
CONCLUSION

The 48-hour EC50 value for daphnids exposed to Wingstay SN-1 was 0.097 mg/L. The
95% confidence limits were 0.082 and 0.11 mg/L, and the slope of the concentration-response
curve was 4.7. The 48-hour no-observed-effect-concentration and no mortality/immobility
concentration, determined by an examination of the mortality/immobility and observations data,

was <0.035 mg/L, the lowest concentration tested.
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Table 1

Summary of Analytical Chemistry Data

Sponsor:
Test Substance:
Test Organism:

Dilution Water:

The Goodyear Tire & Rubber Company

WINGSTAY SN-1
Cladoceran, Daphnia magna
Well Water

Nominal Test Sampling Measured Mean Measured
Concentration Time Concentration' Concentration Percent of
(mg/L) Replicate (hrs) (mg/L) (mg/L) Nominal
Negative A 0 <LOQ? - -
Control B 24 <LOQ
A 48 <LOQ
Solvent A 0 <LOQ - --
Control B 24 <LOQ
A 48 <LOQ
0.052 A 0 0.039° 0.035 67
B 24 0.025°
A 48 0.042
0.086 A 0 0.0512° 0.068 79
B 24 0.0610
A 48 0.0928
0.14 A 0 0.106 0.10 71
B 24 0.0993
A 48 0.104
0.24 A 0 0.140 0.14 58
B 24 0.145
A 48 0.138
0.40 A 0 0.235 0.23 58
B 24 0.216
A 48 0.232

' The concentration of Wingstay SN-1 is calculated based upon the measurement of the bis ester of tetracthylene
glycol and n-dodecanethiol which is present at 73.1% in Wingstay SN-1.

* The limit of quantitation (LOQ) was based upon the lowest standard analyzed concurrently with the samples
from the test and the factor of two dilution of the test samples.

* Measured value extrapolated from a peak area below the lowest standard.
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Table 2

Temperature, Dissolved Oxygen and pH of Water in the Test Chambers

Sponsor: The Goodyear Tire & Rubber Company
Test Substance: WINGSTAY SN-1
Test Organism: Cladoceran, Daphnia magna
Dilution Water: Well Water
Mean Measured 0 Hour! 24 Hours 48 Hours
Test Concentration .
(mg/L) Replicate Temp DO DO Temp DO
°C)  (mgl) pH  (mgl)  pH °C  (mgl) pH
Negative A 20.0 8.7 8.4 - - 200 8.5 83
Control B 20.0 - - 8.7 84 200 -- -
Solvent A 20.0 87 8.4 - -- 20.0 8.6 83
Control B 20.0 - - 8.6 84 200 - -
0.035 A 19.9 88 84 - - 19.9 8.7 83
B 19.9 -- - 8.6 8.4 19.9 - -
0.068 A 19.9 8.6 84 -- -- 19.9 8.7 83
B 200 - - 8.6 8.4 19.9 -- -
0.10 A 19.8 87 8.5 -- -- 19.8 8.8 8.4
B 19.8 - - 8.6 8.4 19.8 - -
0.14 A 19.7 88 8.5 .- -- 19.7 87 8.4
B 19.7 -- -- 8.6 8.4 19.7 - -
0.23 A 19.8 8.9 8.5 - - 19.7 8.8 84
B 19.7 - - 8.7 8.4 19.7 - --

' The O-hour ditution water measurements for hardness, alkalintty and specific conductance were 128 mg/L as CaC0,,

176 mg/L. as CaC0, and 320 pmhos/cm, respectively.

? Temperature measured continuously during the test ranged from approximately 19.5 to 20.5°C.
> A dissolved oxygen concentration of 5.4 mg/L represents 60% saturation at 20°C in freshwater.
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Table 4
EC50 Values
Sponsor: The Goodyear Tire & Rubber Company
Test Substance: WINGSTAY SN-i
Test Organism:  Cladoceran, Daphnia magna
Dilution Water:  Well Water
Lower 95% Upper 93%

EC30 Confidence Confidence Statistical
Time (mg/L) Limits Limits Method
24 Hours > 0.23 ! - NA
48 Hours 0.097 0.082 0.11 Probit

' Confidence limits could not be calculated with the mortality data obtained.
NA - Staustical method not used for estimation made by visual interpretation of the mortali-
tv/immobility data.




WILDLIFE INTERNATIONAL LTD.

PROJECT NO.: 414A-102

-21 -

APPENDIX 1

Specific Conductance, Hardness, Alkalinity and pH of Well Water Measured

During the 4-Week Period Immediately Preceding the Test

Sponsor: The Goodyear Tire & Rubber Company

Test Substance:  WINGSTAY SN-1

Test Organism:  Cladoceran, Daphnia magna

Dilutuon Water:  Well Water

Mecan Range

Specific Conductance (N=4)315 310 - 320
(umhos/cm)

Hardness (N =4) 132 128 - 136
(mg/L as CaC0,)

Alkalinity (N=4)179 172 - 182
(mg/L as CaCo,)

pH (N=4 83 82-84
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Analyses of Pesticides, Organics, Metals and Other Inorganics
Analyzed in Wildlife International Ltd. Well Water!

Sponsor:
Test Substance:
Test Organism:

WINGSTAY SN-1

Cladoceran, Daphnia magna

The Goodyear Tire & Rubber Company

Dilution Water: Well Water
MEASURED

ANALYSIS CONCENTRATION
Organophosphorus & Organonitrogen Pesticides
Azodnin (Monochrotophos) < 250 gl
Bolstar < 0266 ugl
Chlorpynifos < 0267 pgl
Coumaphos < 0.500 ug'l
Demeton < 0.265 npgl
Dsazinon < 0265 ugl
Dichlorvos < 0260 ug'l
Dimethoate < 0.250 puglL
Disulfoton < 0.255 ugl
EPN < 0500 pgl
Ethoprop < 0.275 ug'L
Fenthion < 0.252 ug/L
Fensulfothion < 0.512 pg/L
Guthion (Methyvl Azinphos) < 0.500 ug’'L
Malathion < 0270 ug'l
Merphos < 0.246 pg'lL
Mevinphos < 0255 ug'L
Naled < 1.34  pugll
Methviparathion < 0.250 pgl
Parathion . 0.288 ug'l
Phorate < 0.242 pug'l
Ronnel < 0.257 ugl
Surofos < 0500 up'L
Suifotepp < 0.260 pugl
Tepp < 104 pupl
Tokuthion < 0276 pgl.
Tnchloronate < 0.265 pp'L
Metals and Other Inorganics
Aluminum < 500 ugl
Arsenic < 25 ugl
Bervllium < 5.0 ug/'l
Cadmium < 5.0 g/l
Calcium 32800 ug 'l
Chromium < 100 ue'l
Copper < 5.0 png'l
Iron < 450 pgl
Lead < 2.0 ug'l
Magnesium 13.1 mg/L
Manganese < 5.0 ng/l
Nickel < 150 pg/L
Potassium 6730 ng/L
Selenium < 2.5 ng/L
Silver < 5.0 ug/L
Sodium 21200 g/l
Zinc < 300 ng/L
Mercury < 020 pug/L

Molvbdenum

' Analvses performed by Environmental Science & Engineering, Inc..

10, 1994

Gainesville, Florida for sampies collected on May
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APPENDIX II (Continued)
Analyses of Pesticides, Organics, Metals and Other Inorganics
Analyzed in Wildlife International Ltd. Well Water'

Sponsor: The Goodyear Tire & Rubber Company

Test Substance: WINGSTAY SN-I

Test Organism: Cladoceran, Daphnia magna

Dilution Water: Well Water

MEASURED

ANALYSIS CONCENTRATION
Miscellancous Measurements
Total Dissolved Solids 248 mg/L
Ammonia Nitrogen < 0.050 mg/L
Total Organic Carbon’ < 05 mgl
Total Cvanide < 0.003 mg/L
Organochlorines and PCBs
Aldnn < 0.005 pg/L
Alpha BHC < 0005 ug/L
Beta BHC < 0.005 pgl
Delwa BHC < 0.005 ug/lL
Gamma BHC (Lindane) < 0.005 upgl
Chlordane : 0.025 pgl
DDD, pp’ - < 0.005 pg/L
DDE, pp’ < 0.005 pg'L
DDT. pp' < 0.005 pgl
Dicldnn < 0.005 pg/L
Endosulfan, A S 0.005 pg/L
Endosulfan. B < 0.005 pgL
Endosulfan Sulfate < 0005 pglL
Endnn < 0.005 pg/L
Endnn Aldehvde < 0.005 pg/L
Heptachlor < 0005 pg/lL
Methoxychlor < 0.005 pug/L
Hepachlor Epoxide < 0005 pg/L
Toxaphene < 0500 pglL
PCB-1016 <0100 g/l
PCB-1221 < 0100 ugL
PCB-1232 < 0100 pg'L
PCB-1242 < 0100 uglL
PCB-1248 < 0100 pg/L
PCB-1254 < 0.100 pglL
PCB-1260 < 0.100 pg/L
Chlorophenoxy Acid Herbicides
2.4-D. Toul < 0.020 pglL
2.4-DB < 0020 ug/L
2,4.5-T Water < 0.020 ug/L
2.4.5-TP/Silvex < 0020 pglL
Dalapon < 0020 ug/L
Dicamba (Banvel) < 0.020 pg/L
Dichloroprop < 0.020 pug/L
Dinoseb < 0.020 pug/L
MCPA < 0410 ug/lL
MCPP < 0400 pg/L

' Analyses performed by Environmental Science Wingstay SN-1 Engineering. Inc., Gainesville. Florida for samples collected on May
10, 199%4.
! Analvses performed bv Wildlife International Ltd. for the sample collected on May 27, 1994,
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THE ANALYSIS OF WINGSTAY SN-1 IN FRESHWATER
IN SUPPORT OF

WILDLIFE INTERNATIONAL LTD. PROJECT NO.: 414A-102
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Introduction

Freshwater samples were collected from an acute aquatic toxicity study designed to
determine the effects of Wingstay SN-1 to the cladoceran (Daphnia magna). The study was
conducted by Wildlife International Ltd. and identified as WIL Project No.: 414A-102. The
analyses of these water samples were performed at Wildlife International Ltd. by high
performance liquid chromatography (HPLC) with UV detection. The analytical method was
verified on August 22, 1995 at Wildlife International Ltd. Samples were received for analysis
on August 28, 29, 30 and 31, 1995 and analyzed between August 28 and August 31, 1995.

Test Substance and Analytical Standard
The test substance, received from The Goodyear Tire and Rubber Company on

December 13, 1994, was used to prepare matrix fortification samples. The test substance was
an off-white waxy solid, identified on the label as: Wingstay SN-1; Lot # 130893, Notebook
# 10024-64-3. The test substance did not have a reported purity or an expiration date. Upon
receipt, the test substance was assigned Wildlife International Ltd. identification number WIL

#3080 and stored under ambient conditions.

The analytical standard, received from The Goodyear Tire and Rubber Company on
March 30, 1995, was used to prepare calibration standards. The analytical standard was a white
solid, identified on the label as: bis component of Wingstay SN-1; Notebook Number 9988-5Z;
Goodyear Notebook # 10024-65-5. The analytical standard had a reported purity of 98.06% and
no expiration date was given. Upon receipt, the analytical standard was assigned Wildlife

International Ltd. identification number WIL #3177 and stored under ambient conditions.
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Analytical Method
The method used for the analysis of the water samples was based upon methodology

provided by The Goodyear Tire & Rubber Company and entitled: "Wingstay® SN-1

Determination of Water Solubility".

The analytical method consisted of diluting an aliquot of the aqueous sample with an equal
volume of acetonitrile (Burdick & Jackson Lot No. BK329). These solutions were then placed
in crimp top vials prior to analysis by HPLC with UV detection. Concentrations of Wingstay
SN-1 in the samples were determined by high performance liquid chromatography (HPLC) using
a Hewlett-Packard Model 1090 HPLC equipped with a diode array detector (DAD). HPLC
separations were achieved using a C8 guard column and Betasil C8 column (25 cm x 3 mm 1D,
5 um particle size). The instrument parameters are summarized in Table 1. A method flow chart

is provided in Figure 1.

Calibration Curve, Limit of Detection and Limit of Quantitation

Calibration standards of the bis ester of tetraethylene glycol and n-dodecanethiol, ranging
in concentration from 0.020 to 0.40 mg/L, were analyzed with each series of samples. Linear
regression equations were generated using the peak area responses versus the respective
concentrations of the calibration standards. An example of a calibration curve is presented in
Figure 2. The concentration of test substance in the samples was determined by substituting the
peak area responses of the analyte into the applicable linear regression equation and converting
to test substance concentration. Representative chromatograms of low and high calibration

standards are shown in Figures 3 and 4, respectively.

The instrument limit of detection (LOD) was set based upon the injection volume (200 uL)
and the lowest standard concentration (0.020 mg/L). The LOD was set at 4 ng injected

on-column. The method limit of quantitation (LOQ) for these analyses was set at 0.040 mg/L
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based upon the lowest standard analyzed concurrently with the samples from the test and dilution

with an equal volume of acetonitrile.

Method Tnals

The analytical method was verified for freshwater by analyzing a series of 15 fortification
samples at five concentrations (0.05, 0.10, 0.20, 0.50 and 5.0 mg/L). The recoveries ranged from
82 to 118% of the nominal concentrations (Table 2). No interferences at or above the LOQ were

observed for the six matrix blanks analyzed during the method trial.

Matrix Blank and Fortification Samples

Along with the actual sample analyses, three matrix blanks were analyzed to determine
possible interference. No interferences were observed at or above the LOQ during the sample

analyses (Table 3). A representative chromatogram of a matrix blank is presented in Figure 5.

Freshwater samples were fortified at 0.05, 0.10 and 0.50 mg/L and analyzed concurrently
with the samples to determine the mean procedural recovery (Table 4). The mean procedural
recovery was 88%. The samples were not corrected for the procedural recovery because the
analytical method involved dilution and injection of the samples. A representative chromatogram

of a matrix fortification is presented in Figure 6.

RESULTS

Sample Analysis
Prior to test initiation, water samples taken to evaluate diluter equilibration and test

concentration verifications at the 0.052, 0.086 and 0.40 mg/L gave 73, 66 and 30% of nominal
values, respectively (Table 5). These values were not used to calculate the mean measured

concentration during the study. Freshwater samples were collected from the acute toxicity study
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with the cladoceran (Daphnia magna) at test initiation (Day 0), August 29, 1995, and at 24-hour
intervals during the test through test termination (48 hours) on August 31, 1995 The
concentrations of Wingstay SN-1 in the samples collected at initiation of exposure of the test
organisms (Day 0) ranged from 58 to 76% of the nominal concentrations (Table 6). Samples
collected at 24 hours and 48 hours (test termination) had measured concentration ranges of 48
to 71% and 58 to 108% of nominal values, respectively. A representative chromatogram of a

sample is shown in Figure 7.
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Table 1

Typical HPLC Operational Parameters

INSTRUMENT: Hewlett-Packard Model 1090 High Performance Liquid
Chromatograph with Diode Array Detector (DAD)

GUARD COLUMN: Javelin Betasil C8 (3.0 mm x 20 mm)

ANALYTICAL COLUMN: Keystone Scientific, Inc. Betasil C8 (3.0 mm x 250 mm, 5 um
particle size)

STOP TIME: 15 minutes

POST TIME. 0.0 minute

FLOW RATE: 0.60 mL/min.

OVEN TEMPERATURE: 40°C

SOLVENT A: 100% Acctonitnie (Fisher Optima Lot No. 953205 and

Burdick & Jackson Lot No. BK329)
INJECTION VOLUME: 200 pL

WINGSTAY SN-1 PEAK
RETENTION TIME.: Approximately 8.5 minutes

PRIMARY ANALYTICAL
WAVELENGTH: 210 nm (4nm bandwidth)

SECONDARY ANALYTICAL
WAVELENGTH: 450 (80 nm bandwidth)
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Table 2

Method Trial Recoveries for Wingstay SN-1 in Freshwater

Sample Concentration of Wingstav SN-1 (mg/L)'
Percent
Number ) , Recovery
(414A-102-) Type Fortified Measured
VMAB-! Matrix Blank 0.0 <0.04 -
VMAB-2 Matnx Blank 0.0 <0.04 -
VMAB-3 Matnx Blank 0.0 <0.04 -
VMAB-4 Matrix Blank 0.0 <0.04 -
VMAB-5 Matnx Blank 0.0 <0.04 -
VMAB-6 Matrix Blank 0.0 <0.04 -
VMAS-10 Matnx Fortification 0.050 0.0517 103
VMAS-11 Matrnix Fortification 0.050 0.0451 90
VMAS-12 Matnx Fortification 0.050 0.0591 118
VMAS-13 Matrix Fortification 0.10 0.0815 82
VMAS-14 Matrix Fortification 0.10 0.0854 85
VMAS-15 Matrix Fortification 0.10 0.0837 84
VMAS-16 Matnx Fortification 0.20 0.183 92
VMAS-17 Matnx Fortification 0.20 0.203 102
VMAS-18 Matrix Fortification 0.20 0.190 95
VMAS-4 Matnx Fortification 0.50 0.530 106
VMAS-5 Matrix Fortification 0.50 0.485 97
VMAS-6 Matnx Fortification 0.50 0.516 103
VMAS-7 Matnix Fortification 50 4.69 94
VMAS-8 Matnix Fortification 5.0 5.17 103
VMAS-9 Matnx Fortification 5.0 4.95 99

Mean Recovery = 97%
Standard Deviation = £9.6%
N =15

The concentration of Wingstay SN-1 is calculated based upon the measurement of the bis ester of
tetracthylene glycol and n-dodecanethiol which is present at 73.1% in Wingstay SN-1.

The limit of quantitation (LOQ) was based upon the lowest standard analyzed concurrently with the
samples from the test and the factor of two dilution of the test samples.

LRl
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Table 3

Matrix Blanks Analyzed Concurrently During Sample Analysis

Sample Measured Concentration of
Wingstay SN-1
Number (mg/L)l.z
(414A-102-) Type
MAB-1 Matrix Blank <0.04
MAB-2 Matnx Blank <0.04
MAB-3 Matrix Blank <0.04

' The concentration of Wingstay SN-1 is calculated based upon the measurement of the bis ester of
tetracthylene glycol and n-dodecanethiol which 1s present at 73.1% in Wingstay SN-1.

* The limit of quantitation (LOQ) was based upon the lowest standard analyzed concurrently with
the samples from the test and the factor of two dilution of the test samples.
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Table 4

Matrix Fortifications Analyzed Concurrently During Sample Analysis

Concentrations of Wingstay SN-1 (mg/L)'

Sample Number Percent
(414A-102-) Fortified Measured Recovered

MAS-1 0.050 (0.036)? (72)°

MAS-4 0.050 (0.013)? 26)°

MAS-7 0.050 0.042 (84)°
MAS-2 0.10 0.0785 79
MAS-5 0.10 0.0908 91
MAS-8 0.10 0.111 111
MAS-3 0.50 0.255 ' 51
MAS-6 0.50 0.487 97
MAS-9 0.50 0.494 99

Mean = 88%

Standard Deviation = +21%
N = 6

The concentration of Wingstay SN-1 is calculated based upon the measurement of the bis ester of
tetracthylene glveol and n-dodecanethiol which is present at 73.1% in Wingstay SN-1.

Measured value extrapolated from a peak area below the peak area of the lowest standard
analyzed with the samples.

Recovery value not used to calculate the mean recovery.

[¥]
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FLOW CHART FOR WINGSTAY SN-1

Dilute 5 mL portion of aqueous samples with 5 mL of Acetonitrile

$

Fortify the matrix fortification samples with Wingstay SN-1.

s

Transfer portions of samples and standards to cnimp top vials and
analyze by HPLC.

Figure 1. Analytical method flow chart for the analysis of Wingstay SN-1 in freshwater.
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WINGSTAY SN1 CALIBRATION CURVE
RAN ON 8/30 /95; PROJECT NO.: 414A—-102
SEQUENCE NAME: SN12

50

45 |

40 |

35

25 F

Peak Area

20 +

10 -

0 I L I ]
0.0 0.1 0.2 0.3 0.4 0.5

Concentration (mg/L)

Figure 2. Representative calibration curve for Wingstay SN-1. Slope = 80.9549;
Intercept = 0.2872.
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Figure 3. A representative chromatogram of a 0.020 mg/L standard (4 ng on-column) of
the bis ester of tetraethylene glycol and n-dodecanethiol.
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Figure 4. A representative chromatogram of a 0.40 mg/L standard (80 ng on-column) of
the bis ester of tetraethylene glycol and n-dodecanethiol.
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Figure 5. A representative chromatogram of a matrix blank, 414A-102-MAB-1.
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Figure 6. A representative chromatogram of a matrix fortification, 414A-102-MAS-2

(0.10 mg/L).
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Figure 7. A representative chromatogram of a sample on Day 0, 414A-102-7 (0.40 mg/L
nominal concentration).
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Changes to Protocol

This study was conducted in accordance with the approved Protocol with the following
changes:

1. The protocol was amended to add the proposed experimental start and termination dates,
study room and test concentrations.
2. The protocol was amended to clanfy the frequency of water and feed analyses.

3. The protocol was amended to clanfy the number of pretest samples to be collected and
analyzed.

4. The analytical method verification scheme was added by amendment.
5. The synnges used to deliver the test substance stock solutions were constructed of plastic.

6.  The analytical method used in the study was more closely related to an additional method
provided by the Sponsor than the method indicated in Appendix II.

In the opinion of the Study Director, the above changes in the approved Protocol did not
adversely affect the results of this study.
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Personnel Involved in the Study

The following key personnel were involved in the conduct or management of this study:

James P. Swigert, Ph.D., Manager, Aquatic Toxicology
Ray L. Hanson, Ph.D., Supervisor, Aquatic Chemistry
William C. Graves, Senior Aquatic Biologist

Cynthia A. Roberts, Senior Aquatic Biologist

Mark A. Mank, Aquatic Biologist

Victor V. Shigaev, Ph.D., Aquatic Biologist
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STUDY

NOMINAL TEST
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LENGTH OF TEST:

414A-101

Wingstay SN-1 (diester of 3-(dodecylthio) propionic acid
and tetraethylene glycol), CAS No.: 64253-30-1

Wingstay SN-1: A 72-Hour Toxicity Test with the
Freshwater Alga (Selenastrum capricornutum)
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INTRODUCTION

This study was conducted by Wildlife International Ltd. for The Goodyear Tire & Rubber
Company at the Wildlife International Ltd. aquatic toxicology facility in Easton, Maryland. The
test was conducted from September 29, 1995 to October 2, 1995. Raw data generated by
Wildlife International Ltd. and a copy of the final report are filed under Project Number 414A-

101 in archives located on the Wildlife International Ltd. site.

OBJECTIVE

The objective of this study was to evaluate the acute toxicity of Wingstay SN-1 to the
freshwater alga, Selenastrum capricornutum, during a 72-hour exposure period under static test

conditions.

EXPERIMENTAL DESIGN

The freshwater alga, Selenastrum capricornutum, was exposed to a geometric series of six
test concentrations, a solvent control, and a negative (culture medium) control under static
conditions for 72 hours. Three replicate test chambers were maintained for each treatment and
control group. Nominal test concentrations were selected in consultation with the Sponsor and
were based upon toxicity data provided by the Sponsor and the results of an exploratory range
finding test. Nominal test concentrations selected were 0.72, 1.8, 4.5, 11, 28 and 70 ug Wingstay
SN-1/L. Measured concentrations were determined from samples of test medium collected from

each treatment and control group at the beginning and end of the test.

At test initiation an inoculum of the algal cells was prepared from the stock culture at a
concentration of approximately 1.0 X 10° cellsymL_ The concentration of algal cells was verified

and 1.0 mL was added to each test chamber to achieve a nominal concentration of approximately
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10,000 cells/mL. Samples were collected from each replicate test chamber at approximately 24-
hour intervals during the exposure to determine cell densities. Cell densities were used to
calculate area under the growth curve values, which were subsequently used to calculate percent
inhibition values relative to the controls over the 72-hour exposure period. EC50 values (i.e., the
theoretical toxicant concentrations that would produce a 50% reduction in area under the growth
curve) were estimated when possible, for each 24-hour interval of the exposure period. The no-
observed-effect-concentration (NOEC) was determined through evaluation of the 72-hour

statistical resuits and the dose-response pattern.
MATERIALS AND METHODS

Test methods were based on procedures outlined in the protocol, Wingstay SN-1: A
72-Hour Toxicity Test with the Freshwater Alga (Selenastrum capricornutum). The protocol was
based on procedures outlined in OECD Guideline for Testing of Chemicals 201: Alga, Growth
Inhibition Test (1),

Test Substance

The test substance was received from The Goodyear Tire & Rubber Company on
December 13, 1994 and was assigned Wildlife International Ltd. identification number WIL
#3080 upon receipt The test substance was an off white waxy solid, identified on the label as:
Wingstay SN-1, Lot # 130893, Notebook # 10024-64-3. The test substance was stored at

ambient room temperature.

Preparation of Test Concentrations

A primary test substance stock was prepared by dissolving Wingstay SN-1 in dimethyl-
formamide (DMF) (Burdick & Jackson. Lot No BG166). The concentration of the stock was
0001 g Wingstay SN-1/mL. Five secondary stock solutions were prepared by diluting 4.0 mL
of the appropriate working stock to 10 mL in DMF. Thirty-five uL aliquots of the primary stock




WILDLIFE INTERNATIONAL LTD. PROJECT NO.© 414A-101

- 10 -

and the five secondary stocks were diluted to 500 mL with culture medium to prepare the 0.72,
1.8,45, 11, 28 and 70 ug Wingstay SN-1/L nominal test concentrations. Stock concentrations
and the resultant test concentrations were prepared on a total product basis (i.e., the concentra-
tions were not corrected for test substance purity). A solvent control was prepared by diluting
35 uL of DMF to 500 mL with culture medium to yield a solvent concentration equivalent to that

in the treatment groups.

Test Organism
The freshwater alga, Selenastrum capricornutum, was selected as the test species for this

study The species is representative of an important group of freshwater algae and was selected
for use in the test based upon a past history of use and ease of culturing in the laboratory.
Onginal algal cultures were obtained from UTEX - The Culture Collection of Algae at the
University of Texas at Austin and have been maintained in culture medium at Wildlife
International Ltd . Easton. Maryland Algal cells used in this test were obtained from Wildlife
International Ltd cultures that had been actively growing in culture medium for at least two
weeks prior to test initation  The negative control organisms were expected to exhibit
exponential growth over the 72-hour exposure period. Exponential growth phase, defined as the
period of growth where the algal cells are dividing at a constant rate, is indicated by the linear

section of the growth curve (Figure 1)

Culture Medium

The algal cells were cultured and tested in freshwater algal medium (2). Stock nutrient
solutions were prepared by adding reagent-grade chemicals to Wildlife International Ltd. well
water purified by reverse osmosis. The test medium was prepared by adding the appropriate
volumes of stock nutrient solutions to purified well water (Appendix I). The pH was adjusted
to 7.5 = 0.1 using 0.1 N NaOH and/or 10% HCI, and the medium was sterilized by filtration
(022 um) prior to use Analyses were performed at least once annually to determine the

concentrations of selected organic and inorganic constituents in the well water. The results of
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analyses performed to measure the concentrations of selected contaminants in well water used

by Wildlife International Ltd. are presented in Appendix II

Test Apparatus

Test chambers were sterile 250-mL Erlenmeyer flasks plugged with gauze-wrapped cotton
stoppers, and containing 100 mL of test or control medium. The test flasks were labelled with
the project number, test concentration and replicate and were indiscriminately positioned on a
mechanical shaker in an environmental chamber designed to maintain the desired test temperature

throughout the test. The test flasks were shaken continuously at 100 rpm.

Environmental Conditions

Test flasks were held in an environmental chamber at a temperature of 24+£2°C. The
temperature of a container of water adjacent to the test chambers in the environmental chamber

was recorded twice daily during the test using a hand-held mercury thermometer.

The algae were held under continuous cool-white fluorescent lighting throughout the test.
The target light intensity was 8000 = 1600 lux Light intensity was measured at five locations

surrounding the test flasks at test initiation

The pH of the medium in each treatment and control group was measured at test initiation
and termination using a Fisher Accumet Model 915 pH meter. Samples for pH measurement at
test initiation were collected from individual batches of test solution prepared for each treatment
and control group. At test termination, samples of test medium were collected from each

replicate test chamber and were pooled bv treatment group for pH measurement.
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Algal Growth Measurements
Test medium samples were collected from each replicate of the treatment and control

groups for the determination of algal cell densities. Samples were collected at approximately
24-hour intervals during the 72-hour exposure and were held under refrigerated conditions until
cell counts could be performed. Cell counts were conducted using an electronic particle counter
(Model 2M; Coulter Electronics, Inc. Hialeah, Florida). Each sample was diluted using an

electrolyte solution (Isoton®), as needed, and three, 0.5-mL volumes of the sample were counted.

Statistical Analyses

Cell densities, area under the growth curve values and percent inhibition values were
calculated using "Lotus 1-2-3, Release 3.1" (3), while statistical analyses were conducted using
“ICPIN Version 2.0" (4) and "TOXSTAT Release 3.2" (5). Area under the growth curve was

calculated for the control and treatment group using the following formula:

A = ((N-N2)(t ) H (N N 2N ) 2) (1t )+ (N #N,-2N ) 2 )8t )

where: A = Area
N, = Nominal number of cells/mL at t,
N, = Mean measured number of cells/mL at t,
N, = Mean measured number of cells/mL at t,
N, = Mean measured number of cells/mL at t,
t, = time of first measurement after beginning of test (hours)
t, = time of second measurement after beginning of test (hours)
t, = time of n™ measurement after beginning of test (hours)

Percent inhibition values were calculated for each treatment group as the percent reduction in

area under the growth curve relative to the control replicates. The following formula was used:

Mean AreaPoolcd Control ~ Mean AreaTrcalmcm X 100

Percent Inhibition =
Mean Al-eaPooled Control
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Area under the growth curve values were analyzed statistically using the computer program
of ICPIN (4) to estimate the EC50 values (i.e., the theoretical test concentrations that would
produce a 50% reduction in area under the growth curve) and 95% confidence limits for each
24-hour interval over the 72-hour exposure period. This program was designed to calculate the
ECS50 values and 95% confidence limits by linear interpolation. The negative and solvent control
groups were compared using a t-test, and based upon the results, all statistical evaluations were
made relative to the pooled control replicates. The 72-hour cell densities and area under the
growth curve values were evaluated for normality and homogeneity of variances using the Chi-
Square test (5) and Bartlett's test (5), respectively and were analyzed statistically using Bonferroni
T-test (5). The 72-hour no-observed-effect-concentration (NOEC) was determined through

evaluation of the statistical results and the percent inhibition values.

Analvtical Chemistry

Samples of test medium were collected from the treatment and control groups at O and
72 hours to measure concentrations of the test substance. A sample of the primary stock solution
used. to dose the test solutions was also collected on Day 0 of the test. Samples collected at 0
hours were taken from individual batches of test medium prepared at test initiation. Samples
collected at 72 hours consisted of composited test medium from each of the three replicates in
each respective treatment and control group. The samples were collected in glass bottles with
Teflon®-lined caps and were analyzed immediately. The samples were analyzed according to
an analytical method that was provided by fhe Sponsor, and previously verified by Wildlife
Internationatl Ltd. The analytical methodology was validated in culture medium concurrently with
the analysis of definitive samples. Analytical procedures used in the analysis of the samples are

provided in Appendix III
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RESULTS AND DISCUSSION

Measurement of Test Concentrations

Analytical measurements were performed to verify exposure concentrations of Wingstay
SN-1 in the test medium. Results of those analyses are presented in Table | and in the analytical
chemistry report (Appendix III). No method was available for analyzing lower level test
concentrations, therefore, all measurements are reported as nominal concentrations. Nominal
concentrations selected for use in this study were 0.72, 1.8, 4.5, 11, 28 and 70 pg Wingstay
SN-1/L. Samples collected at O hours showed measured values of less the limit of quantitation
(LOQ) except for the 70 ug Wingstay SN-1/L concentration which showed a measured value of
53.2 pg Wingstay SN-1/L, representing 76% of nominal. The stock solution sample measured
at 0 hours showed a measured value of 874,000 ug Wingstay SN-1/L representing 87% of

nominal. The measured concentrations of samples collected at 72 hours were all below the LOQ.

Observations and Measurements

Measurements of temperature are presented in Table 2, while measurements of pH are
presented in Table 3. The temperatures ranged from 24.1 to 25.8°C and were within the 24+2°C
range established for the test. Measurements of pH ranged from 7.3 to 7.4 at 0 hours and from
7.5 to 8.9 for the treatment and control groups at 72 hours. The increase of pH relative to algal
population was typical for tests conducted with Selenastrum capricornutum. The light intensity

ranged from 6450 to 7830 lux, which was within the desired range of 8000 + 1600 lux.

The toxicity of Wingstay SN-1 to Selenastrum capricornutum was determined by
measuring differences in area under the growth curve at the end of the 72-hour exposure period.
Mean cell densities at 72 hours were used to calculate area under the growth curve values, which
were subsequently used to calculate percent inhibition values. Mean area under the growth curve
values are presented in Table 4, along with the corresponding percent inhibition values. ECS50

values and 95% confidence limits calculated based upon area under the growth curve are given
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in Table 5 Cell densities are presented graphically in Figure 1 and are listed in Appendix IV.

Area under the growth curve values for the individual replicates are presented in Appendix V.

Changes in mean cell density indicated that exponential growth occurred in the negative
and solvent control replicates (Figure 1). There were no statistically significant (p>0.05)
differences in area under the growth curve between the 0.72, 1.8, 4.5, 11 and 28 ug Wingstay
SN-1/L treatment groups and the pooled control replicates. The 72-hour percent inhibition values
calculated relative to area under the growth curve for those treatments were 94,-73,60,2] and
I5. respecuvely  Although not statistically significant (p>0.05) compared to the pooled control
group, the percent inhibition values for the 11 and 28 ug Wingstay SN-1/L treatments could not
be precluded as a treatment-related effect. Statistically significant differences (p<0.05) were
observed in area under the growth curve between the pooled controls and 70 ng Wingstay
SN-1/L treatment group The growth inhibition value for this treatment group was 55% at

72 hours

CONCLUSION

The 72-hour EC50 value for Selenasirum capricornutum exposed to Wingstay SN-1 was
determined to be 65 ug Wingstay SN-1/L.  The 72-hour no-observed-effect-concentration was

determined to be 4 5 ug Wingstay SN-1/L based on percent inhibition values.
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Table 1

Summary of Analytical Chemistry Data

Sponsor: The Goodyear Tire & Rubber Company

Test Substance:  Wingstay SN-1

Test Organism:  Freshwater Alga, Selenastrum capricornutum
Dilution Water:  Freshwater Algal Medium

Nominal Test Sampling
Concentration Time'~” Concentration®* Percent of
(ng Wingstay SN-1/L) (Days) (ng Wingstay SN-1/L) Nominal
Negative Control 0 <40 -
3 < 80
Solvent Control 0 < 40 -
3 < 80
0.72 0 < 40 -
3 < 80
1.8 0 < 40 -
3 < 80
45 0 < 40 -
3 < 80
11 0 < 40 -
3 < 80
28 0 < 40 -
3 < 80
70 0 53.2 76
3 < 80

[¥]

0-hour Samples were collected from individual batches of test solution prepared for the treatment
and control groups at test initation.

72-hour samples were composites of test solution collected from each of the three replicates per
treatment and control group.

The limit of quantitation (LOQ) was based upon the lowest standard used in the calibration curve
and the factor of two dilution of the test samples.

The concentration of Wingstay SN-1 is calculated based upon the measurement of the bis ester of
tetracthylene glycol and n-dodecancthiol which is present at 73.1% in Wingstay SN-1.
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Table 2

Temperature Measurements

Sponsor:

Test Substance:
Test Organism:
Dilution Water:

The Goodyear Tire & Rubber Company

Wingstay SN-1

Freshwater Alga, Selenastrum capricornutum

Freshwater Algal Medium

Temperature (°C)

Time
(Hours) Measurement 1 Mcasurement 2!
0 241 24.2
24 242 24 4
48 242 258
72 24 4 24 4

' Temperature Mcasurement 2 was taken at lcast 4 hours after Measurement 1. with the cxception

of 72 hours.
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Table 3

pH Measurements

Sponsor: The Goodyear Tire & Rubber Company

Test Substance:  Wingstay SN-1

Test Orgamism:  Freshwater Alga. Selenastrum capricornutum
Dilution Water:  Freshwater Algal Medium

Nominal Test pH Measurements

Concentration -
(ug Wingstay SN-1/L) 0 Hours' 72 Hours-

Negative Control 73 73

Solvent Control 74 89

0.72 7.4 86

18 74 8.7

45 74 8.6

11 74 8.2

28 74 8.5

70 7.4 78

' 0-hour samples were collected from individual batches of test solution prepared for the treatment and
control groups at test initiation.

* 72-hour samples were composites of test solution collected from each of the three replicates per
treatment and control group.
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Table 4
Mean Area Under the Growth Curve and Percent Inhibition
Sponsor: The Goodyvear Tire & Rubber Company
Test Substance: Wingstay SN-1|
Test Organism: Freshwater Alga, Selenastrum capricornutum
Dilution Water: Freshwater Algal Medium
Nominal Test 0 - 24 Hours 0 - 48 Hours 0 - 72 Hours
Concentration
(ng Wingstay SN-1/L) Mean P;rqqnt | Mean P;rc;gnt ‘ Mean P;rggm
Area Inhibition Areca Inhibition Area Inhibition'
Negative Control 472320 -- 5.601.640 - 33,683,680 --
Solvent Control 539.480 -- 6.352.280 -- 35921.040 -
Pooicd Control 505.900 . 5.976.960 - 34.802.360 -
0.72 516.520 2.1 3.239.360 12 31.524.640 94
1.8 489,840 3.2 3.541.720 73 37.330.240 -73
4.5 457.240 9.6 §.549.120 72 32.722.240 6.0
1] 302.320 40 3.765.760 37 27.528.560 21
28 365,400 28 4.237.120 29 29,583,760 15
70 385.680 24 2.563.880 57 15,764 320 55°

' Percent inhibition values were calculated relative to the pooled controls.
* Statistically significant (p<0.05) compared to the negative control.
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Table 5

EC50 Values Over the 72-Hour Exposure Period

Sponsor: The Goodyear Tirc & Rubber Company

Test Substance: ~ Wingstav SN-1

Test Organism:  Freshwater Alga. Selenastrum capricornutum
Dilution Water:  Freshwater Algal Medium

95% Confidence

EC50' Limits’
Time (ug Wingstav SN-1/L) (ug Wingstav SN-1/L)
24 Hours - -
48 Hours 59 --
72 Hours 65 -

EC50 values were calculated using lincar interpolation method.
> The growth rate pattemn did not allow for the calculation of an EC50 value.
' The pattern of inhibition did not allow for the calculation of 95% confidence limits.
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Figure 1. Dose-Response Curve for Selenastrum capricornutum Exposed to Wingstay SN-1 for
72 Hours.

Mean Celi Density (Cetis/mL}

10000000
—— Negative Control

/ —+— Sotvent Control

10C0CCo /

10000C

T-TTTIT

X,

:

TTTTITINETTT YT T oYY
\\

1000+
Za 48 72

Excosure Duration (Hours)

O

Mean Cell Dansity (Cetls/mL}
1OOOOOOOE
- ~=— Negailwe Control
r —+ Solvent Conirol
" -~ 072 ug/L
‘OOOOOOE -8 18 ugn
E el B-RV- 1N
" -6- 11 ug/L
1000C0 £ & 28 ugrL
E = 70 ug/L
F
1000
:
r
1000" - - +
0 24 48 72
Exposure Duration (Hours)




WILDLIFE INTERNATIONAL LTD. PROJECT NO.:

414A-101

APPENDIX |

Freshwater Algal Medium'

Sponsor:

Test Substance:
Test Organism:
Dilution Water

The Goodyear Tire & Rubber Company
Wingstay SN-1

Freshwater Alga. Selenastrum capricornutum
Freshwater Algal Medium

Nominal

Compound- Concentration

MgCl.«6H.0O 12.16 mg/L
CaCl.»2H.O 440 mg/L
H.BO. 0.1856 mg/L
MnCl.+4H.0 0.416 mg/L
ZnCl, 3.28 pg/L
FeCl+6H.O 0.1598 mg/L
CoCl.s6H.0O 1.428  pg/L
Na.Mo0O,*2H.0 7.26 pg/L
CuCl.22H.0 0.012 g/l
Na.EDTA-2H.O 0.300 mg/L
NaNO, 25.50 mg/L
MgSO,-7H.0 1470 mg/L
K.HPO, 1.044 mg/L
NaHCO, 15.0 mg/L

The pH was adjusted. as necessary. to 7.5 + 0.1 using 0.1 N NaOH and/or

10% HCI

Manufacturcrs and lot numbers for individual chemical constituents of algal
medium are maintained as facility records
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APPENDIX II

Analyses of Pesticides, Organics, Metals and Other Inorganics
in Wildlife International Ltd. Well Water!

Sponsor: The Goodyear Tire & Rubber Company
Test Substance: Wingstay SN-1
Test Organism: Freshwater Alga, Selenastrum capricornutum

Dilution Water: Freshwater Algal Medium

MEASURED

ANALYSIS CONCENTRATION
Organophosphorus & Organonitrogen Pesticides
Azodrnin (Monochrotophos) < 250 gl
Bolstar < 0266 pg
Chlorpvrifos < 0.267 ug
Coumaphos < 0.500 upglL
Demeton < 0265 ug
Dhazinon < 0265 nglL
Dichlorvos ~ 0260 pg
Dimethoate . 0.250 g
Disulfoton “ 0.255 g

< 0.500 ugl
Ethoprop . 0.275 pgl
Fenthion < 0252 ugl
Fensulfothion < 0512 pg
Guthion (Methyvi Azinphos) < 0.500 ug
Malathion < 0.270 g
Merphos < 0.246 pug
Mevinphos < 0.255 ug'L
Naled < l. Hg
Mcthviparathion -~ 0.250 pplL
Parathion < 0288 ug
Phorate < 0242 upl
Ronne! < 0257 ug
Strofos < 0.500 up
Sulfotepp < 0260 pgl
Tctp < 1.4 upl
Tokuthion . 0.276 pgl
Tnchioronate < 0265 ppl
Metals and Other Inorganics
Aluminum < 500 ug L
Arsenic < 253 ug L
Bervilium < 5.0 ng'l
Cadmium < 30 aglL
Calcium 32800 gl
Chromium < 10.0 ugl
Copper < 5.0 ug L
Iron < 450 ug L
Lead < 20 ug L
Magnesium 13.1 mg L
Manganese < 5.0 ugL
Nickel < 150 ug'L
Potassium 6730 ugl
Selenium < 2.5 ug'L
Silver ~ 50 ugl
Sodium 21200 ug'l
Zinc < 300 pug/l
Mercury < 020 g/l
Molvbdenum < 100 ug’L

' _Analvses performed bv Environmental Science & Engineering. Inc.. Gainesville. Florida for samples coliected on Mav 10, 1994.




WILDLIFE INTERNATIONAL LTD. PROJECT NO.: 414A-101

=25 .

APPENDIX II (Continued)
Analyses of Pesticides, Organics, Metals and Other Inorganics
in Wildlife International Ltd. Well Water!

Sponsor: The Goodyear Tire & Rubber Company

Test Substance: Wingstay SN-1

Test Organism: Freshwater Alga, Selenastrum capricornutum

Dilution Water: Freshwater Algal Medium

MEASURED

ANALYSIS CONCENTRATION
Miscellaneous Measurements
Total Dissolved Solids 248 mg'L
Ammonia Nitrogen < 0.050 mgl
Total Organic Carbon’ < 05 mgl
Total Cvanide < 0.003 mg'L

Organochlorines and PCBs

Aldnn < 0005 ugL
Alpha BHC < 0.005 ugL
Beta BHC < 0005 pgl
Delta BHC < 0.005 pgl
Gamma BHC (Lindane) < 0.005 pg'L
Chlordane < 0.025 ug/L
DDD, pp' < 0.005 up'l
DDE. pp’ < 0.005 pup/L
DDT. pp’ < 0.005 pg/L
Dicldnn < 0.005 ugl
Endosulfan, A < 0005 pg/L
Endosultan. B < 0005 ugl
Endosultan Sulfate < 0.005 pg/L
Endnn < 0.005 upgl
Endnn Aldehvde < 0.005 ug/l
Heptachior < 0.005 pgL
Methoxvchlor < 0.005 pg/L
Heptachlor Epoxide < 0.005 gL
Toxaphene < 0.500 pg'l
PCB-1016 < 0100 pgl
PCB-1221 < 0.100 pgL
PCB-1232 < 0.100 ugL
PCB-1242 < 0100 pg’L
PCB-1248 < 0.100 pglL
PCB-1254 < 0100 ug'lL
PCB-1260 < 0.100 pgiL
Chlorophenoxy Acid Herbicides

2,4-D, Total < 0.020 pg/L
2,4-DB < 0.020 pg/L
2,4,5-T Water < 0.020 pg/L
2.4.5-TP/Silvex < 0020 pg/L
Dalapon < 0020 pug/lL
Dicamba (Banvel) < 0020 pg/L
Dichloroprop < 0.020 pg/L
Dinoseb < 0.020 pg/L
MCPA < 0410 pg/L
MCPP < 0400 pg/L

! Analyses performed by Environmental Science & Engineening, Inc., Gainesville. Florida for samples collected on May 10, 1994.
! Analvses performed by Wildlife International Ltd. for the sample collected on May 27, 1994,
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THE ANALYSIS OF WINGSTAY SN-I IN FRESHWATER ALGAL MEDIA
IN SUPPORT OF

WILDLIFE INTERNATIONAL LTD. PROJECT NO.: 414A-10]
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Introduction

Freshwater alga media samples were collected from an acute aquatic toxicity study
designed to determine the effects of WINGSTAY SN-1 to the freshwater alga (Selenastrum
capricornutum) This study was conducted by Wildlife International Ltd. and identified as WIL
Project No. 414A-101. The analyses of these algal media samples were performed at Wildlife
International Ltd. by high performance liquid chromatography (HPLC) with UV detection. The
analytical method was venified on August 22, 1995 at Wildlife International Ltd and reported
under WIL Project No  414A-102. Samples were received for analysis on September 29 and
October 2. 1995 and analyzed between September 29 and October 2, 1995 and reanalyzed on
November 5 and 6, 1995

Test Substance and Analytical Standard
The test substance. received from The Goodyear Tire and Rubber Company on

December 13, 1994, was used to prepare matrix fortification samples. The test substance was
an off-white waxy solid, identified on the label as Wingstay SN-1; Lot # 130893; Note-
book # 10024-64-3  The test substance did not have a reported purity or an expiration date.
Upon receipt. the test substance was assigned Wildlife International Ltd. identification

number WIL #3080 and stored under ambient conditions

The analyucal standard, received from The Goodyear Tire and Rubber and Company on
March 30, 1995, was used to prepare calibration standards. The analytical standard was a white
solid, identified on the label as: bis component of Wingstay SN-1; Notebook Number 9988-5Z;
Goodyear Notebook # 10024-65-5. The analytical standard had a reported purity of 98.06% and
no expiration date was given. Upon receipt, the analytical standard was assigned Wildlife

International Ltd. identification number WIL #3177 and stored under ambient conditions.
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Analytical Method
The method used for the analysis of the water samples was based upon methodology

provided by The Goodyear Tire and Rubber Company and entitled: “Wingstay® SN-1

Determination of Water Solubility"

The analytical method consisted of diluting an aliquot of the aqueous sample with an equal
volume of acetonitrile (Burdick & Jackson, Lot No. BK932; Fisher 54019). These solutions were
then placed in crimp or snap top vials prior to analysis by HPLC with UV detection.
Concentrations of Wingstay SN-1 in the samples were determined by high performance liquid
chromatography (HPLC) using a Hewlett-Packard Model 1090 HPLC equipped with a diode array
detector (DAD). HPLC separations were achieved using a C8 guard column and Betasil C8
column (3.0 mm LD x 250 mm, 5 um particle size). The instrument parameters are summarized

in Table I A method flow chart is provided in Figure 1.

Because of an interference peak in the samples from the end of the test, all the samples
were reanalyzed. The HPLC separations were achieved using a Zorbax RX-C8 guard column
and Zorbax RX-C8 column (46 mm I.D x 150 mm, § um particle size). The instrument

parameters are summarized in Table 2.

Calibration Curve,Limit of Detection and Limit of Quantitation

Calibration standards of the bis ester of tetraethylene glycol and n-dodecanethiol, ranging
in concentration from 20 to 1000 pg/L, were analyzed with each series of samples. Linear
regression equations were generated using the peak area responses versus the respective
concentrations of the calibration standards. Examples of calibration curves are presented in
Figures 2 and 3. The concentration of test substance in the samples was determined by

substituting the area responses of the analyte into the applicable linear regression equation and
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converting 1o test substance concentration. Representative chromatograms of low and high

calibration standards are shown in Figures 4 and S, and Figures 6 and 7 from reanalysis.

The instrument limit of detection (LOD) was set based upon the injection volume (200 uL
or 250 uL) and the lowest standard concentration (20 pg/L). The LOD was set at 4 ng or 5 ng
injected on-column The method limit of quantitation (LOQ) for these analyses was set at
40 pg’l or 80 ug/L based upon the lowest standard used in the calibration curves and dilution

of samples with an equal volume of acetonitrile

Matn~ Blank and Fonification Samples

Along with the actual sample analyses, three matrix blanks were analyzed to determine
possible interference No interferences were observed near the retention time of the analyte at
or above the LOQ during the sample analyses (Table 3). Representative chromatograms of

matny blanks are presented in Figures 8 and 9

Freshwater algal media samples were fortified at 0.5, 10, 40, 50, 100, 500 and 1000 ug/L
and analyzed concurrently with the samples to determine the mean procedural recovery (Table 4).
The mean procedural recovery was 106% for fortifications at 50, 100, 500 and 1000 ug/L. The
samples were not corrected for the procedural recovery because the analytical method involved
dilution and direct injection of the samples  Representative chromatograms of matrix

toruficauons are presented in Figure 10 and 1|
RESULTS
During method development, an interference was found (Figure 12). Due to the

interference observed, it was not possible to develop a method capable of quantitating test

concentration below 40 pg/l.  The interference peak found in the Day 3 samples with algae
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present eluted prior to the analyte (Figure 13). Better resolution of the interference was achieved

upon reanalysis of the study samples.

Sample Analysis

Freshwater aigal media samples were collected from the acute toxicity test with the
freshwater alga (Selenastrum capricornutum) at test initiation (Day 0), September 29, 1995, and
at test termination (Day 3) on October 2, 1995 The concentration of Wingstay SN-1 in the
70 ug/L test sample collected at initiation of exposure of the test organisms (Day 0) was 76%
of the nominal concentration and 86% upon reanalysis of the sample (Table 5). Chromatograms
of Day O sample 70 pg/L are shown in Figures 14 and 15. The stock solution used to prepare
exposure solutions was analyzed and found to be 87% of the nominal concentration and 74%

upon reanalysis
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Table 1

Typical HPLC Operational Parameters

INSTRUMENT Hewlett-Packard Model 1090 High Performance Liquid
Chromatograph with a Photo Diode Array Detector (DAD)

GUARD COLUMN Javelin Betasil C8 (3.0 mm x 20 mm)

ANALYTICAL COLUMN Keystone Scientific. Inc. Betasil C8 (3.0 mm x 250 mm, § um
particle size)

STOP TIME I35 minutes

POST TIME 0.0 minute

FLOW RATE 0.60 mL/minute

OVEN TEMPERATURE 40°C

SOLVENT A 100% Acetonitnle (Burdick & Jackson, Lot No. BK329)

INJECTION VOLUME 200 uL

BIS ESTER COMPONENT
PEAK RETENTION TIME: Approximately 8 4 minutes

PRIMARY ANALYTICAL
WAVELENGTH 210 nm (4 nm bandwidth)

SECONDARY ANALYTICAL
WAVELENGTH: 450 (80 nm bandwidth)
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Table 2

Reanalysis HPLC Operational Parameters

INSTRUMENT

GUARD COLUMN

ANALYTICAL COLUMN

STOP TIME

POST TIME

FLOW RATE

OVEN TEMPERATURE:

SOLVENT A

SOLVENT B

INJECTION VOLUME:

Waters 616 Pump with 6005 controller, 717 Plus Autosampler,
486 Tunable Absorbance Detector with Millenium 2.10 Software
and a Keystone Scientific Column Oven

Zorbax RX-C8 (4.6 mm 1.D. x 1.25 mm, 5um particle size))

Zorbax RX-C8 (4.6 mm 1.D. x 150 mm, 5 um particle size)

20 minutes

0.0 minute

1.0 mL/minute

40°C

95% Acctonitniic (Burdick & Jackson. Lot No. BK932)

3% Water

250 uL

BIS ESTER COMPONENT

PEAK RETENTION TIME

PRIMARY ANALYTICAL
WAVELENGTH:

: Approximately 9 4 minutes

210 nm
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Table 3

Matrix Blanks Analyzed Concurrently During Sample Analysis

Sample Measured Concentration
of Wingstay SN-1
Number (ng/L)'*
(414A-101-) Type
MAB-1 Matnx Blank <40
MAB-2 Matnx Blank < 80
MAB-3* Matnx Blank <40

' The concentration of Wingstay SN-1 is calculated based upon the measurement of the bis ester of
tetracthvlene glycol and n-dodecanethiol which is present at 73.1% in Wingstay SN-1.

* The himit of quantitation (LOQ) was based upon the lowest standard used in the calibration curve
and the factor of two dilution of the test samples.

> Result from reanalysis.
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Table 4

Matrix Fortifications Analyzed Concurrently During Sample Analysis

Concentrations of Wingstay SN-1 (ug/L) Percent
Sample Number X Recovered
(414A-101-) Fortified Measured'~
MAS-4 0.50 <40 --
MAS-5 10 < 80 -
MAS-8* 40 < 40 -
MAS-1 50 59.3 119
MAS-6 50 (30.2y° 60
MAS-9* 100 108 . 108
MAS-2 500 510 102
MAS-3 1000 1000 100
MAS-7 1000 1020 102
Mean = 106%
Standard Deviation =  7.8%
N= 5

' The concentration of Wingstay SN-1 is calculated based upon the measurement of the bis ester of
tetracthylene glvcol and n-dodecanethiol which is present at 73.1% in Wingstav SN-1.
* The limit of quantitation (LOQ) was based upon the lowest standard used in the calibration curve
and the factor of two dilution of the test samples.

* Extrapolated value since peak area is less than the peak area of the lowest standard (40.16 ug/L) in
the calibration curve. Not used to calculatc mean recovery.

* Results from reanalysis.
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FLOW CHART FOR WINGSTAY SN-1

Fortify the matrix fortification samples with Wingstay SN-1.
s

Dilute 5 mL portion of aqueous samples with 5 mL of Acetonitrile.

N3

Transfer portions of samples and standards to crimp or snap
top vials and analyze by HPLC.

Figure 1. Analytical method flow chart for the analysis of Wingstay SN-1 in freshwater
algal medium.
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WINGSTAY SN1 CALIBRATION CURVE
RAN ON 10/2/95; PROJECT NO.: 414A-101
SEQUENCE SNZ8
100 | a
| |
90 }- .
1 Is
80 \ g |
7 |
7/‘»: ' 1
L - "
‘~' |
|
i
|
ST |
S 3 |
| © |
) |
(3 _ Jl
(o= : S i
(1 B GO 300 [ERINIS! 1200
! 13 ' )

Figure 2. A representative calibration curve for Wingstay SN-1. Slope = 0.0836;
Intercept = 0.0891.
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Wingsiay Calibration Curve
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i !
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Figure 3. A representative calibration curve for Wingstay SN-1. Slope = 46.778960;

Intercept = -408.718365.
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Figure 4. A representative chromatogram of a 20 pg/L Wingstay SN-1 standard (4 ng
on-column).
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Figure S. A representative chromatogram of a 1000 pg/L Wingstay SN-1 standard (200 ng
on-column).
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Figure 6. A representative chromatogram of a 20 ug/L. Wingstay SN-1 standard (5 ng

on-column).
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.383 Wingstay
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Figure 7. A representative chromatogram of a 1000 pg/L Wingstay SN-1 standard (250 ng

on-column).
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[T A IO IRt oo ST RASH, D

Figure 8. A representative chromatogram of a matrix blank, 414A-101-MAB-1. Arrow
indicates the retention time of Wingstay SN-1.
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10.00 15.00
Minutes

Figure 9. A representative chromatogram of a matrix blank, 414A-101-MAB-3. Arrow

indicates the retention time of Wingstay SN-1.
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(500 pg/L Wingstay SN-1).

Figure 10. A representative chromatogram of a matrix fortification, 414A-101-MAS-2,
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Figure 11. A representative chromatogram of a matrix fortification, 414A-101-MAS-9,
(100 pg/I. Wingstay SN-1).
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Figure 12. A chromatogram of algal medium. Two

hundred mL of algal medium passed

through an Empore C-8 disk, eluted with acetonitrile, and concentrated to a final volume of

2 mL before analysis by HPLC.
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Figure 13. A chromatogram of a negative control sample, 414A-101-10 from the end of
the test.
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S S S,

Figure 14. A chromatogram of a Day 0 sample, 414A-101-8 (70 pg/L nominal concentra-
tion).
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Figure 15. A chromatogram of a Day 0 sample, 414A-101-8 (70 pg/L nominal concentra-
tion).
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Cell Densities for Each Replicate Over the
72-Hour Exposure Period

Sponsor: The Goodyear Tire & Rubber Company

Test Substance:  Wingstay SN-1

Test Organism:  Freshwater Alga, Selenastrum capricornutum
Diluuon Water. _ Freshwater Algal Medium

Nominal Test Cell Densities (Cells/mLY
Concentration 72-Hour
(ug Wingstav SN-1/L)  Replicate 24 Hours 48 Hours 72 Hours Mean
Negatve Control A 54.150 300,250 1.454.980
B 56 810 579,400 2.236.760 1.962.087
C 37.120 314.600 2.174.520
Solvent Control A 35.730 331.770 1.921.060
B 53.200 551.520 2.696.100 2.034.620
C 55.940 465.040 1.486.700
0.72 A 57.760 285.490 1.387.640
B 50.170 502.610 1.912.200 1.849913
C 51.200 293 480 2.249.900
1.8 A 52.240 387.780 2.359.820
B 49710 421,980 2,112.860 2.278.873
C 50.510 360,750 2.363.940
45 A 49.980 3533.230 1.497.280
B 52.560 364510 2.320.500 1.888.207
C 41.770 270.920 1.846.840
11 A 39.560 283.760 1.301.960
B 33.920 267.960 1.789.300 1.726.807
C 32.100 266.560 2.089.160
28 A 30.940 261,950 1,350.780
B 40.730 282.540 1.821.100 1,830,027
C 49,680 362.090 2.318.,200
70 A 44 450 120410 810.620
B 41.670 175.840 980.620 960.660°
C 40.300 181.880 1.090.740

' The iniual cell density of the stock culturc was detcrmined and an inoculum volume was
administered to each test chamber to vield a cell density of approximately 10.000 cells/mL at test
initiation (0 hours).

_? Statistically significant (p<0.05) compared to the negative control.
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Area Under the Growth Curve for Each Replicate Over the
72-Hour Exposure Period

The Goodyear Tire & Rubber Company
Wingstay SN-1
Freshwater Alga. Selenastrum capricornutum

Sponsor:
Test Substance:
Test Organism:

Dilution Water:

Freshwater Algal Medium

Nominal Test Cumulative Area Under the Growth Curve
Concentration
(ug Wingstavy SN-1/L) Replicate 0 - 24 Hours 0 - 48 Hours 0 - 72 Hours
Negative Control A 529.800 4.542.600 25.365.360
B 561.720 7,956,240 41.750.160
C 325.440 4.306,080 33.935.520
Solvent Control A 548,760 4 958,760 31.752.720
B 518.400 7.535.040 46.266.480
C 551.280 6.563.040 29.743.920
072 A 573.120 4.452.120 24.289.680
B 482.040 6.875.400 35.613.120
C 494 400 4.390.560 34.671.120
1.8 A 506.880 5,547.120 38.278.320
B 476.520 5.896.800 36.074_ 880
C 486,120 35.181.240 37.637.520
45 A 479.760 5.078.280 27.044.400
B 510.720 7.6753.360 42.055.680
C 381.240 3,893.520 29.066.640
11 A 354,720 4.018.560 22.831.200
B 287.040 3.669.600 28.116.720
C 265.200 3.609.120 31.637.760
28 A 251.280 3,525,960 22.638.720
B 368.760 4,008.000 29.011.680
C 476.160 5,177,400 37.100,880
70 A 413,400 2,151,720 13,084,080
B 380.040 2.750.160 16,387.680
C 363.600 2.789.760 17.821,200
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Changes to Protocol

This study was conducted in accordance with the approved Protocol with the following

changes:

to

(V%)

N

The protocol was amended to add the proposed experimental start and termination dates,
test concentrations, study room, test substance number and receipt date.

Cell densities were determined using an electronic particle counter instead of a hemacy-
tometer and microscope.

Staustical analyses were based on measurements of the area under the growth curve but
not on cell density.

The protocol was amended to add the analysis of the primary stock at test initiation.

The analytical method used in the study was more closely related to an additional method
provided by the Sponsor than that provided in Appendix II.

The reference substance used to prepare the analytical standard was not amended to the
protocol.
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Personne! Involved in the Study

The following key personnel were involved in the conduct or management of this study:

James P. Swigert, Ph.D., Manager, Aquatic Toxicology
Ray L. Hanson, Ph.D , Supervisor, Aquatic Chemistry
Cynthia A Roberts, Senior Aquatic Biologist

Cary A. Sutherland, Aquatic Biologist
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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

The data and report presented for "Wingstay® SN-1- Biodegradability (CO, Evolution
Test)” were produced and compiled in accordance with all pertinent OECD Good Laboratory
Practice regulations, with the following exceptions: routine water contaminant screening analyses
for pesticides, PCBs, and metals were conducted using standard U.S. EPA procedures by
Lancaster Laboratories, Lancaster, Pennsylvania and total organic carbon analysis of the test
substance was conducted by Galbraith Laboratories, Inc., Knoxville, Tennessee. These analyses
were not conducted in accordance with Good Laboratory Practice procedures (i.e., no distinct
protocol, Study Director, etc.). Stability, characterization, verification of the test substance identity,
and maintenance of records on the test substance are the responsibility of the Study Sponsor at

test termination.

SPRINGBORN LABORATORIES, INC.

Uil itase 5/309¢
Alek Armitagé ’ Date
Study Director
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| SUMMARY
Wingstay® SN-1 - Biodegradability (CO, Evolution Test)
SPONSOR: The Goodyear Tire & Rubber Company
PROTOCOL TITLE: "Protocal for Determining the Biodegradability of a Test Substance

Based on OECD Method 301B (CO, Evolution Test)," Springborn
Laboratories Protocol #: 102095/13537/0OECD 301B.

REPORT NUMBER: 96-3-6432
STUDY NUMBER: 13537.1195.6129.745
TEST SUBSTANCE: Wingstay® SN-1, Batch No. 130893, CAS Registry No. 64253-30-1,

a white, waxy crystal with calculations based on a purity of 100%,
was received from Goodyear Research on 8 November 1995

EXPERIMENTAL
TEST DATES: 12 January to 14 February 1996

RESULTS: The mean cumulative carbon dioxide (CO,) evolved from aqueous
medium fortified with ngstay® SN-1, at 20 mg carbon per liter,
was 70.8% of the theoretical concentration, according to titration
measurements. The mean net dissolved organic carbon (DOC) was
determined to be 1.96 mg/L on day 0 and 0.783 mg/L on day 33
indicating the insolubility of \/\ﬁngs‘tay® SN-1 in the test system.

In the procedural control, the mean cumulative CO, evolved from
aqueous medium fortified with the reference substance, sodium
benzoate, at 10 mg carbon per liter, was 82.3% of the theoretical
concentration, according to titration measurements. The mean net
DOC decreased from 8.77 mg/L on day 0 to 0 mg/L on day 33,
indicating that approximately 100% of the carbon added as sodium
benzoate was released as CO, .

CONCLUSION: Based on the results of this study, Wingstay® SN-1 was classified
as readily biodegradable by the OECD definition since more than
60% biodegradation was observed over a 28 day period.

Springborn Laboratories, Inc.
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1.0 INTRODUCTION

This study was performed to determine the potential for biodegradation of Wingstay® SN-1
in water by the carbon dioxide evolution method following OECD Guideline 301B. The amount of
carbon dioxide (CO,) released upon bicdegradation of the test substance and a reference
substance, sodium benzoate, was measured. Two blank controls, a sterile control containing test
substance, and a toxicity control containing reference and test substances were also established
to account for background, abiotic degradation, and toxicity, respectively. Test flasks were
incubated aerobically in the dark for a period of 33 days. The study was initiated on 6 December
1995, the date the Study Director signed the protocol, and was completed on the day the Study
Director signed the final report. The experimental phase of the definitive test was conducted from
12 January to 14 February 1996 at Springbom Laboratories, Inc. (SLI), Health and Environmental
Sciences, in Wareham, Massachusetts. All original raw data and the final report produced during

this study are stored in Springbomn's archives at the above location.

2.0 MATERIALS AND METHODS
2.1 Protocol
Procedures used in this study followed those described in the Springborn protocol entitled
"Protocol for Determining the Biodegradability of a Test Substance Based on OECD Method 3018
(CO, Evolution Test)," Springborn Laboratories Protocol # 102095/13537/OECD 301B
(Appendix |).

2.2 Test Substance, Reference Substance and Standard Reagents _

2.2.1 Test Substance. The test substance, V\ﬁngstay® SN-1, was received from
Goodyear Research, Akron, Ohio on 8 November 1995. Upon receipt at Springborn, the test
substance was stored at room temperature (approximately 20 °C) in a dark, ventilated cabinet.
Structures of the test chemical's components are presented in Figure 1. The following information

describes the test substance received:

Chemical Name: diester of 3-(dodecyithio) propionic acid and
tetraethylene giycol

Springborn Laboratories, Inc.
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Physical Appearance: white, waxy crystal

Batch No.: 130883

CAS Registry No.: 64253-30-1

Purity: used as 100% (Certificate of Analysis, GPC analysis
of Wingstay® SN-1, Batch No. 130893, Appendix 1)

Molecular Weight: 706.04 g/mol

Density: 0.980 t 0.009 g/mL at 25 °C (determined at
Springborn, SLI Report # 95-8-6026)

Water Solubility: 46.7 pg/L at approximately 20 °C (determined at
Springbomn, SL! Report # 95-5-5893)

Vapor Pressure: below the detection limit of 1.33 x 105 Pascal (1.00

x 107 mm Hg) at 20.5 °C (determined at Springborn,
SL! Report # 95-6-5928)

A subsample of the test substance (5 g) was sent to Galbraith Laboratories, Inc., Knoxuville,
Tennessee, for determination of total organic carbon (TOC) content. Total organic carbon was
determined to comprise 64.2% of V\ﬁngstay® SN-1, by weight (Appendix II}).

2.2.2 Reference Substance. Sodium benzoate, Lot No. F33711 (Baker), CAS
No. 532-32-1, was used as the reference substance. At experimental initiation, the supplier did not
provide a purity for this lot of the reference substance. A purity of 100% was assumed for

calculations.

2.2.3 Standard Reagents. All solutions were prepared using reagent water (meeting
ASTM Type lIA requirements) obtained with a Sybron/Barnstead NANOpure® Il system. The
source water for this system was well water which has been shown to be free of contaminants
which could affect study results (Appendix V). The filter-sterilized water typically has greater than
16.7 Mohm-cm resistivity and total organic carbon below 1 mg/L (the detection limit) in routine
monthly analyses. The reagent water was heat-sterilized by autoclaving at 121 °C, 15 psi for 30
minutes and cooled before use in preparing the mineral salts medium and its component solutions
(Table 1). The dissolved organic carbon (DOC) content of the sterilized water was measured prior
to use, with a result of 0.562 mg/L. All chemicals were at least reagent grade and were obtained

from commercial sources.

Springborn Laboratories, Inc.
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2.3 Stock Solution Preparation

A sodium benzoate stock solution was prepared by dissolving and diluting 428.5 mg of
sodium benzoate to 25 mL with reagent water to produce a stock solution with a concentration of
17.1 mg/mL sodium benzoate (10 mg carboniL).

2.4 Microbial Inoculum (Activated Sludge)

The activated sludge used for this study was obtained from the Wareham Wastewater
Treatment Plant, Wareham, Massachusetts. This treatment facility receives primarily domestic
sewage. Activated sludge was collected on 11 January 1996 and transported to Springborn. The
sludge was used immediately.

The solids content of the activated sludge was determined using an automated Moisture
Analyzer (Sartorius), and the siudge was adjusted by dilution with mineral salts medium to produce

an inoculum containing 3000 mg suspended solids/L.

2.5 Test System

Each test system consisted of a 4-L glass bottle (Kimax) with a No. 8 rubber stopper into
which one stainless steel tube with a Luer-Lok connection and two pieces of glass tubing were
inserted (Figure 2). Prior to test initiation, the test vessels were acid-washed, rinsed repeatedly
with reagent water and sterilized by autoclave at 121 °C, 18 psi for 30 minutes. The stainless steel
tube served as a sampling port for solution samples. Sampling was accomplished using a piece
of Teflon® tubing extended below the stopper into the test solution. A rubber cap was used to
cover the top of the sample port. The glass tubing provided the inlet and outlet ports for air
exchange. Compressed, CO,-free synthetic air (79% N,, 21% O,. Liquid Carbonics, Inc.) was
provided to the system under positive pressure at a rate of 1 to 2 bubbles per second
(approximately SO to 100 mL/min). A rehydration flask, containing reagent water preceded each
test vessel to moisten the dry compressed air and prevent excessive evaporation from the test
vessels. The outlet port of each system was fitted with three CO, traps, each consisting of a
200-mL bottle containing 100 mL of 0.025 N Ba(OH),. The Ba(OH), solution was filtered and

analyzed before use. A schematic diagram of the test system appears in Figure 2. The test

Springborn Laboratories, inc.
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vessels were identified with the project number, replicate number and treatment type. The test
systems were kept in the dark, in an environmental chamber designed to maintain a temperature
of 22 £ 2 °C. -

2.6 Test Initiation
Eight test systems were established: two V\ﬁngstay® SN-1 non-sterile systems, one
Wingstay® SN-1 sterile control, one toxicity control (test substance and reference substance

combined), two sodium benzoate procedural controls and two blank controis.

On day-1, 2400 mL of mineral salts medium were added to each test vessel except the
sterile control. The sterile control vessel received 3000 mL of mineral salts medium without
noculum. For each test substance, toxicity control, reference substance and blank control vessel,
a 30-mL aliquot of the solids-adjusted siudge was dispensed into a graduated cylinder, then diluted
to 600 mL with additional mineral saits medium. This volume was then added to the test vessel,
producing a final volume of 3 L that contained 30 mg/L suspended solids. The sterile control was
treated with 1 mL of a 30 mg/mL mercuric chloride solution to ensure sterility. The vessels were
placed on magnetic stir plates and attached to the aeration apparatus. The systems were purged
with CO,-free air for approximately 24 hours with continuous mixing.

On day 0, aeration was suspended in each vessel for dosing. Each designated test
substance vessel was fortified with V\ﬁngstay® SN-1 at a leve! of approximately 20 mg carbon per
liter. Test substance was dispensed onto a glass microfiber filter (Whatman) that had previously
been cleaned and sterilized by repeated boiling in reagent water. The sterile control vessel was
fortified with 93.3 mg of V\ﬁngstay® SN-1, as described above. The toxicity control vessel was
fortified with 94.0 mg of V\ﬁngstay® SN-1, as described above, and with 3.00 mL of the 17.1 mg/mL
sodium benzoate stock soiution, for a sodium benzoate level of 10 mg carbon per liter and a total
fortification leve! of 30 mg carbon per liter. The designated sodium benzoate reference substance
vessels each were fortified with 3.00 mL of the sodium benzoate stock solution, for a final
concentration of 10 mg carbon per liter. The blank control and reference substance test vessels

each received a non-treated sterile glass filter.

Springborn Laboratories, Inc.
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After treatment, aeration was resumed at a rate of 1 to 2 bubbles per second (approximately
50 to 100 mil/min). After approximately 30 minutes of continuous aeration and mixing, samples

were taken from each test vessel! for analysis of pH and dissolved organic carbon (DOC) content.

2.7 Test Maintenance and Sampling

CO,-free air was used to provide oxygen for aerobic bacteria and to capture evolved carbon
dioxide in all test systems. Aeration was continuous for 33 days under positive pressure. A
minimum-maximum thermometer (Fisher Scientific) was maintained with the test systems to

provide continuous monitoring of temperature.

On days 0, 28, and 33, samples were taken from each test vessel, for analysis of pH and
DOC content. Samples were removed using a sterile disposable syringe through the sampling port.
The sample (30-mL) was dispensed through a 0.5-pm filter disc into an acid-washed, baked, amber
glass sample bottle and preserved by the addition of sulfuric acid for DOC analysis. An additional
10 mL of the unfiltered sample was dispensed into a vial for pH analysis. Measurements of pH
were taken using a Jenco Model 611 pH meter.

On days 2, 4, 6, 9, 13, 18, 23, 28, and 33 the first Ba(OH), carbon dioxide trap from each
test system was removed for analysis of CO, concentration. The second trap was moved up to
position one, the third trap was moved up to position two, and a new CO, trap containing 100 mL
of freshly prepared 0.025 N Ba(OH), was placed on the test system in position three. On day 33,
after samples were taken for pH and DOC analysis, 1 mL of concentrated HC! was added to each
test vessel to terminate biological activity. Aeration was continued overmight to maximize the
capture of evolved CO, and all traps were subsequently removed from each test system for Co,

analysis.

3.0 ANALYSIS
3.1 Titration of Evolved CO,
For the determination of evolved CO,, the amount of unreacted Ba(OH), in the traps at
selected intervals was quantified by titrating 25-mL. aliquots of trapping solution with standardized

Springborn Laboratories, Inc.
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0.05 N hydrochloric acid to the phenolphthalein endpoint using a digital buret (Brinkman). The
trapping solution from each test system was ailowed to settie to remove precipitated Ba(CO,),; and
a 25-mL aliquot was removed for CO, analysis by titration. Titration of the contents of the first Co,
trap from each test system was performed on days 2, 4, 6, 9, 13, 18, 23, 28, and 34. At test
termination, all three traps from each test system were analyzed by titration. Prior to each
sampling and titration, all glassware used was acid-washed and rinsed repeatedly with reagent

water.

The amount of CO, evoived from each test system was calculated using the following

formula:

mL HCI! blank - mbL treatment
2

mg CO, x 0.05 mmoles/mL x 44 mg/mmole

The volume of HCI used in the treatment is corrected by subtracting the mean volume of HC! used
in titration of the blank controis. Results for each treatment are expressed as cumulative mg Co,
evolved and as cumulative percent biodegradation (or percent of theoretical CO, production). The

percent biodegradability for each test system was calculated using the formula:
mg CO, produced

% CO, evolved - , x 100%
mg TOC added in test x 3.67

where 3.67 is the molecular weight conversion factor for carbon to carbon dioxide.

3.2 Dissolved Organic Carbon (DOC) Analysis '

DOC is the fraction of organic carbon (OC) that passes through a 0.5-pm filter. Quantitation
of DOC was performed on days 0, 28, and 33 using a Dohrmann DC-80 Carbon Analyzer.
Duplicate analysis of each filtered acid-preserved 20-mL sample was performed, using a 1000-pL
injection volume. The mean of duplicate analysis was reported. The mean DOC value for the
blank control (i.e., inoculum DOC) was subtracted from the DOC values for the inoculum-containing

test systems to obtain net DOC values.

Springborn Laboratories, Inc.
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4.0 RESULTS
4.1 Test Conditions (Temperature and pH)

The temperature recorded daily during the study ranged from 20 to 22 °C. The pH
measurement on day O was 7.6 in all vessels. Measurements of pH on day 33 ranged from 7.2 to
7.5 in all vessels. Measurements of pH recorded for individual test vessels are presented in
Tabie 2.

4.2 Observations

In the aqueous medium fortified with Wingstay® SN-1, both test substance replicates,
procedure controls, and the toxicity control (containing test and reference substances), the glass
filter was observed to have dissociated in each test vessel and organic matter was visible. In the
blank controls, the glass filter had dissociated in one replicate only, (Replicate 2) with organic
matter visible in both replicates. In the sterile control, the glass filter had dissociated but no organic

matter was visible.

4.3 Titration Analysis

At test termination (day 33) the mean cumulative CO, evolved from the aqueous medium
fortified with Wingstay® SN-1 was 64.8% and 70.8% (day 28 and 34, respectively) of the
theoretical amount, based on the titration measurements. The cumulative CO, evolved from the
sterile control over the same time period was 0%, indicating no significant abiotic degradation. The
mean cumulative CO, evolved from the sodium benzoate procedural controls (aqueous medium
containing sodium benzoate) was 82.3% of the theoretical amount at test termination, with 67.6%
degradation occurring by day 9. This rapid degradation of the reference substance confirmed the
presence of microbial community adequate for biodegradation testing. The cumulative Co,
evolved from the toxicity control (containing test and reference substances) was 43.3% of the
theoretical concentration on day 13, which meets the OECD guidelines of at least 25% degradation
within the first 14 days. This indicates that the degradation of sodium benzoate was not inhibited
by the presence of ngstay® SN-1. The mean cumulative CO, evolved from the blank was
30.2 mg/L. This value is consistent with the OECD (1992) requirement that the CO, evolved from
the blanks not exceed 40 mg/L. Cumulative CO, evolution for each sampling interval is reported

Springborn Laboratories, Inc.
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in Table 3 for the test substance and procedural control replicates and in Table 4 for the sterile,
toxicity, and blank control for each sampling interval and is depicted in Figure 3 (as percent of

theoretical).

4.4 DOC Analysis

In the test substance systems, net DOC values were 1.96 mg/L on day 0 and 0.783 mg/L
onday 33. The DOC in the sterile control was 5.63 mg/L on day 0 and 8.40 on day 33. Net DOC
values for each treatment are presented in Table 5 and depicted in Figure 4 (as percent of

theoretical).

The mean net DOC measured in the sodium benzoate systems (i.e., procedural control
replicates 1 and 2) decreased from 8.77 mg/L to 0 mg/L over the course of the study, confirming
the expected biodegradation of the reference substance.

5.0 CONCLUSION

Based on the results of this study, Wingstay® SN-1 was classified as readily biodegradable
by the OECD definition since more than 60% biodegradation was observed.

Springborn Laboratories, Inc.
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PROTOCOL DEVIATIONS
There were no protocol deviations during the course of this study.

SPRINGBORN LABORATORIES, INC.

Zﬂ”‘“)l@/‘ s/30/96

Alex Atmitage " Date
Study Director
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QUALITY ASSURANCE UNIT STATEMENT

The study conduct, raw data and report for "Wingstay® SN-1 - Biodegradability (CO,
Evolution Test)" were inspected by the Quality Assurance Unit at Springborn Laboratories, Inc.,
Health and Environmental Sciences to determine adherence with the study protocol and laboratory
standard operating procedures. Dates of study inspections, dates reported to Study Director and

to Management are listed below.

Inspection Inspection Reported to Reported to
Date Type Study Director Management
1/16/96 Phase inspection 1/18/96 1/26/96
4/18-19/96 Data audit 4/19/96 5/3/96
4/24-25/96 Draft report audit 4/25/96 5/3/96
5/1/96 Draft report audit 5/11/196 5/3/96
5/29-30/96 Final report audit 5/30/96 5/30/96

SPRINGBORN LABORATORIES, INC.

oo S s o

Doreen S. Newhouse Date
Manager,
Quality Assurance Unit
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Table 1. Composition of stock solutions for mineral salts medium.?
Chemical Amount (g) mL of
Solution® Formula of per L of Stock per L
Components Stock of Medium?
A. Phosphate buffer KH,PO, 8.50 10
K,HPO, 22.0
Na,HPO, 17.7
NH,CI 0.500
B. Calcium chloride CaCl, 27.2 1
C. Magnesium sulfate MgSO,-7H,0 22.5 1
D. Ferric chioride FeCl,.6H,0 0.25 1

* Based on OECD Document 301B (1992).
® Solutions were prepared using sterile reagent water (see Section 2.2.3). The prepared mineral saits medium solutions
A through D were prepared separately and were kep! refrigerated (approximately 4 °C) until use on day .

Springborn Laboratories, Inc.
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Table 2. pH measurements taken at initiation and termination of the
33-day biodegradation study with Wingstay® SN-1.

Measured pH

Replicate Day 0 Day 28 Day 33

Test Substance Rep 1 7.6 7.3 7.2

Rep 2 7.6 7.3 7.2

Sterile (Abiotic) Control Rep 1 7.6 7.5 7.5

Toxicity Control Rep 1 7.6 7.4 7.3

Procedural Control Rep 1 7.6 7.4 7.4
{(Sodium Benzoate)

Rep 2 7.6 7.4 7.4

Blank Control Rep1 . 76 7.4 7.3

Rep 2 7.6 7.4 7.3

Springborn Laboratories, Inc.
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Table 3. Cumulative CO, evolved from test vessels containing
Wingstay® SN-1 or sodium benzoate, as measured by titration.?

Cumulative mg CO, Cumulative Percent CO,

Test Day Rep 1 Rep 2 Mean Rep 1 Rep 2 Mean

Wingstay® SN-1

2 0.29 0.07 0.18 0.13 0.03 0.08
4 10.5 8.71 9.59 476 3.96 4.36
6 33.4 227 28.0 15.2 10.3 12.7
9 63.3 40.7 52.0 28.8 18.5 236
13 98.9 60.1 79.5 45.0 27.3 36.1
18 133 82.8 108 60.6 37.7 491
23 156 106 131 70.7 48.0 59.3
28 162 124 143 73.5 56.2 64.8
34 (trap 1) 163 144 154 742 65.5 69.9
34 (trap 2) 163 148 156 74.2 67.4 70.8
34 (trap 3) 163 148 156 74.2 67.4 70.1
Sodium Benzoate
2 23.2 23.9 236 21.1 21.7 214
4 48.1 47.3 477 437 43.0 434
6 65.1 61.7 63.4 59.2 56.1 578
9 75.8 72.9 74.3 68.9 66.2 67.6
13 81.1 80.0 80.5 73.7 72.7 73.2
18 84.3 84.2 84.3 76.7 76.6 76.6
23 88.3 86.3 87.3 80.3 78.4 79.4
28 91.5 86.3 88.9 83.2 78.4 80.8
34 (trap 1) 93.9 86.3 90.1 85.4 78.4 81.9
34 (trap 2) 94.5 86.3 90.4 85.9 78.4 82.2
34 (trap 3) 94.5 86.3 90.4 86.2 78.4 82.3

 The rounded values presented in this table were caiculated based on unrounded experimental results. All
values are corrected for mean blank CO, production.

Springborn Laboratories, Inc.
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Table 4. Cumulative CO, evolved from sterile, toxicity, and blank control
replicates, as measured by titration.?

Sterile Controi® Toxicity Control® Blank Control
Test Day (mg) (%) (mg) (%) (mg) (%)
2 0.00 0.00 17.5 5.29 14.9 NAd
4 0.00 0.00 453 13.7 32.7 NA
6 0.00 0.00 771 234 48.2 NA
9 0.00 0.00 109 33.1 62.8 NA
13 0.00 0.00 143 43.3 74.1 NA
18 0.00 0.00 180 54.5 83.1 NA
23 0.00 0.00 208 62.9 85.0 NA
28 0.00 0.00 222 67.4 85.0 NA
34 (trap 1) 0.00 0.00 230 69.7 86.1 NA
34 (trap 2) 0.00 0.00 232 70.2 86.1 NA
34 (trap 3) 0.00 0.00 232 70.2 86.8 NA

The rounded values presented in this table were calculated based on unrounded experimental results. All
values are corrected for mean blank CO, production.

Sterile control contained Wingstay® SN-1

Toxicity control contained W|ngstay® SN-1 and sodium benzoate.

NA = not applicable

a o o

Springborn Laboratories, Inc.
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Table 5. Net dissolved organic carbon (DOC) measured in test vessels
containing Wingstay® SN-1 or sodium benzoate.?

Theoretical Net DOC (mg C/L)®
Replicate DOC Percent Percent
(mg CIL) Day 0 Theoretical Day 33 Theoretical
Test Substance Rep 1 20 2.24 11.2 0.673 3.37
Rep 2 20 1.67 8.35 0.892 4.46
Mean 20 1.96 9.78 0.783 3.92
Sterile (Abiotic)
Control¢ Rep 1 20 563 28.2 8.40 42.0
Toxicity Control Rep 1 30 11.1 37.0 0.607 2.02
Procedural Control Rep 1 10 8.86 88.6 0.00 0.00
Rep 2 10 8.68 86.8 0.00 0.00
Mean 10 8.77 87.7 0.00 0.00
DOC (mgiL)

Replicate Day 0 Day 33

Blank Control Rep 1 1.02 0.97

Rep 2 0.886 0.74

Mean 0.954 0.85

 The rounded values presented in this table were calculated based on unrounded experimental results; each
DOC value presented represents the mean of two measurements.

® For each test day, mean DOC values in the control blanks were subtracted from the DOC in each inoculum-
containing treatment replicate (i.e., the test substance replicates, toxicity control replicate and procedural
control replicates) in order to account for the inoculum contribution to DOC.

¢ Sterile control did not contain inoculum, therefore was not corrected for DOC of the blanks.
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Figure 1. Diagram of the chemical structure of the components of
Wingstay® SN-1.
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Figure 2. Reaction unit for testing biodegradation in water and series of
effluent traps.
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Figure 3. Cumulative percent CO, evolved from flasks containing
Wingstay® SN-1 and sodium benzoate during the 33-day
study.?®
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3 Atwo day lag time was observed for the degradation of test substance Wlngstay® SN-1. the
slope of a linear regression of the linear segment of the curve (day 0 - day 34) is 2.32.

No lag time was observed for sodium benzoate. The slope of a linear regression of the linear
segment of the curve (day 0 to 6) is 9.74.
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Figure 4. Percent net dissolved organic carbon (DOC) in flasks
containing Wingstay® SN-1 or sodium benzoate.
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PROTOCOL TITLE: Protocol for Determining the Biodegradability of a Test Substance
Based on OECD Method 3018 (CO, Evolution Test).

1.0 SUMMARY

The test substance is added to a chemically defined liquid medium at a concentration between 10-
20 mg DOC or TOC per liter. The test is conducted in the dark, in giass bottles. The soiution is
inoculated with a smail papulation of microcrganisms, and aerated at 22+2°C. At regular sampiing
intervals the degradation of the test substance is monitored by measurement of CQ, production
in the test vessels. Control vessels are tested concurrently to measure endogenous CQ, evolved
i the absence of the test substance. In addition, a reference material, such as sodium benzgoate,
Is tested concurrently to menitor the suitability of the microcial population. The test procadures
follow "Ready Bicdegradabiiity: 3018 CO, Evolution Test" pertaining to the OECD 1992
“Guidelines For Testing of Chemicals” and thase published in the Official Joumal, C.4-C. 1992.
A medified dosing method is used for testing a substance that is not soluble in water.

2.0 METHODS AND MATERIALS

2.1 Ingguiym - Activated siudge from the aeration basin of the Wareham Wastewater
Treatment Plant is used as the micrebial inocuium (other sources may be used to denve
the inaculum, such as surface waters ang soils). The Wareham Wastewater Treatment
Plant recewves predominantly decmestic sewage. After collection, the activated sludge is
cassed through a fine sieve, if neeced. to remove large particles. The sludge is then
settled and centnfuged. The supematant is discarded. The sludge may be washed in
mineral medium. The concentrated slucge is suscended in mineral medium to yield a
concentration of 3-5 grams suspended saiids per litar. The moisture content of a 4.0- or
$.0-mL sample of well-mixed settled siucge is cetermined using a Sartorius moisture
balance. From that measurement, the sciids content of the sludge is determined, and the
slucge is diluted accordingly. Thereafter, the sludge is aerated until used. The sludge
‘noculum is used on the day it I1s precarec. Therefcre, no precanditioning or pre-adaptation
to the test substance will take place.

2.2 Nutrient_Solution- The agueous medium for testing provides the essential nutrients
necessary 1o sustain the inoculum througnout the testing period. The ingredients of the
testing mediumn are detailea the OECD Methed 301A (paragraph S and 8).

2.3 Water- High punty reagent grace water, free from inhibitary concentrations of toxic
substances (e.g. Cu®" ions), is usec fer the preparaticn of the nutrient solution and all
desing stack sclutions. Only one batcn of water, previously checked by DOC anaiysis is
used. The water must contain no more than 10% of the arganic carbon content introduced
by the test substance.

24 CQ.Trapping Apparatys - Banum hycroxice (0.0125 M) is used to collect and contain CO 2

in the scruobing apparatus. Exacty 4.0 g cf 8a(CH), . 8 H,O are dissolved per litar of water.
The soluticn is filtered to remove any precipitates and is stored in a seaied bottle under a

Senrgoam Laooratores’ Protocal No.. 102095/13837/0€20 2018 Page No. 2ot 8
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2.5

2.8

2.7

2.8

nitrogen atmosphere to prevent aosorption of C2, rom air. The strength of this soiution
will be determined immediately before use by ttration with standard acid.

The air source is CO,-free air. Aitematively, air cantaining CO, from a pressurized source
is sparged at a constant rate througn a senes of scrubping solutions connected in series
using inert tubing to the test vessels. Scrubbing solutions for the system consist of four 1-L
vessels containing 700 mL of 10 N (10 M) NaOH: one 1-L vessel containing 700 mL of the
barium hydroxide solution (see above) and one emoty 1-L vessel to crevent liquid carry-
over. The strength of the banum hydroxige will be determined by titration with a standard
acid. and the sotution will be stored uncer nitrogen gas.

Glassware Cleaning and Sterilization- All test vessels and handling equipment are

cleaned using a commercial detergent, followed by a 10% soiution of nitric acid (HNQ,)
nnse and repetitive nnses with deicnized water. The test vessels and equipment are then
autoclaved for stenlization.

Test Conditions- A 1 percent inoculum (30 mg suspended solids/L) is used in the CO,
Evoiution Test. This is achieved by adding 2.400 mL. of mineral medium to each 4-{ glass
lest vessel. An appropnate vciume of the prepcared activated sludge is added to give a
concentration of suspended solids of not more than 30 mg/L in the final 3 liters of inoculated
mixture. All test vessels are agitated at aoproximately the same speed using stir plates and
magnetic stir bars. The speed is sufficient to suscend the solids in the test soiution, but not
so hign as to draw a vortex. Before dosing, this mixture is aerated at 22+2°C with CO,-fres
air for 24 hours to purge the system of carpon gioxige. These sciutions will be maintained
at a temperature ¢f 22+2 °C througnout the duration of the test”

Test Dosing Method- Test substance is added ‘0 the appropnate flasks, as listed in the
fcllowing section of this protocal, to begin the test pencd. If the test substance is not readily
sotuple in water, it 1s added to a filter wnich is dropped into the test vessels. The amount
acced to the treated test systems is enough to add 10-20 mg carton per liter in the test
flask. if it ail were dissoiveg. in excess of the blank organic carton concentration.
Caiculaticns of the percent biodegracation are based on the amount of carbon added to the
system,

The pH of the test solution is agjusted, if it fails outside the range of € to 8, by addition of
1.0 N HC! or NaOH uncer vigorous mixing.

Test Vesseis - Test vessels consist of 4-i glass bcttles. A total of seven test vessels will
te used for the study as {ollows:

Flasks 1 & 2. containing test substance (en a filter, if neeced), mineral medium and
noculum (test suspension);

Fiasks 3 & 4: containing cniy inocuium. mineral medium ang, if needed, the same size
fiber filter without test suostance (inoculum biank);

Flask 5: containing reference comoound. e.g. sodium benzoate, mineral medium,
Inocuium and the same size clean filter (procedure control);

Fiask 6: containing test sucstance on a fiter and sterilizing agent, e.g. HgCl,,

Senngoorn Laooratanes’ Protoco! No.. 102095/12817/0E20 2018 Page No. Jorf 8
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2.9

2.10

(abiotic sterile control);
Fiask 7: containing test sucstanca on a fiiter, reference compound and inceulum
{toxicity control).

if more than ane compound is evaiuated at once, acditional procedural controls may be
added. The final soiution volume n @ach test vesset is 3 L. The CQ, evoived from each
test vessel 1s coilected in three 100-mL banum hycroxide absorber bottles connected in
senes with flexible plastic tubing. The bettles are caverad with alummnum foil to prevent light
niiltration.

The test is started by bubbling CO,-free air through the soiution at a rate of 50 to 100 mL
per minute per test vessel (~one to two bubbies per second). Samples for DOC
measurement are taken from all test flasks at test initiation. This measurement wil provide
supporting evidence of degradation of the reference substance and may provide evidence
for degradation of the test substance ff significant solutilization occurs. The DOC sampies
are split, and one subsample is used o determine total carbon content. This will allow
cetermnation of inorgamc caroan cantent.

Samopling and Analysis- CC, titrations are performed on the barium hydroxide trap
nearest to the test vessel at each sampling intervai (2. 4, 6, 9, 13, 18, 23 and 29 days), and

the remaining two absorbers are moved one piace closer to the test vessel. A new
aosorber containing 100 mL of fresn 0.025 N Ba(OH), is placed to the far end of the series.
Titrations may be mage more frequently if precipitate is noted in the second CQO, trap. If
precipitate s noted, this absorper trap is ltrated also. and subsequently replaced with a
new absorner.

CC, procuced on the test vessels reacts with the banum hydroxide and is precipitated as
Sanum carbenate. The amount of CO, precuced is getermined by titrating a portion of the
‘rapping solution in the trap ctosest to the rest vessel with 0.05 N standardized HCl to the
pnencionthale:n encoont. Sciution hanaling is keot *0 @ minimum, and no effort is made
to remove precioitate pnor to centnfuging, in order to decrease potential CO, absorption
from air contac:.

The pH of the test vessel soiution is measurad again on the 28th day, or on the second to
last aay of the test if the test duration is extenced teyend 28 days. Sampies are taken for
COC analysis, and then 1 mL of cancentrated HC! is added to each of the test vessels to
dnve off inorganic carbonate. The test vesseis are aerated overmnight, and samples are
removed from eacn test vesse! for CCC anatysis. The final titration is made on day 29,
unless the CQO, evolution pattern requires a prolonged testing period.

Upon study termination. a vessel inspecticn of the siored test substance is made and
recorded to ensure stability dunng the excenmental geriod.

Test Dyration - The standare test duraucn is 28 days. uniess the CO, evolution pattemn
indicates the test should cantinue.

Sonngoom Lacoratones’ Protocol No.. 102094/11837/CE50 o018 Page No. 4+ 0or 8
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3.0 CALCULATIONS

The biocegradation is defined as the CQ, producad by the test substance, as a percentage of the
theoretical CO, it should have produced ("ThCQ,"), caicuiated from the organic carbon content of
the substance. The organic carbon content is determined empirically for compounds of known
molecuiar structure, and experimentaily by dichromate oxidation and titration for mixtures and
compaunds of unknown structure. The ThCQ, is sased on the amount of test substance added.

The amount of CO, produced by a test substance is calculated by the difference (in mL of titrant)
between the experimental and blank banum hycroxide traps. This difference is then muitiplied by
the factor 1.1 which is abtained by the following equation:

mg CO, = ({{0.05 mmoies/mL) x (mL HC! titrated for blank - mL. titrated for treatment)) / 2} x 44 mg/mmoie

or
mg CO, = 1.1 x net mL of titrant

The percent biodegradabiiity is calculated at eacn sampling interval according to the following
equation:

% Biodegradability = mq CO. prodyced x 100%
mg TOC added in test x 3.67

Where 3.67 is the conversion factor (44/12) for carton to carbon dioxice.

The ccurse cf degradation will be dispiayed gracnicatly and a 10-day window, lag phase, and siope
will be indicated. if appropnate. The percent removal achieved at the plateau. at the end of the test
anc/or at the end of the 10-day window is caiculated and reported where aporopriate. Test
suostances yielding greater than 60 percent Dicdegracation within 28 days inside a 10-day wincow
are regarced as reagaily bicdegradaoie.

For each COC sampling interval, percent CCC removal is caicuiated using net DOC values
caicutated for blanks as foilows:

.
f c.-¢C
0,=1- -'—’:ﬂ | X 100
. Cq = Cupg |
wnere
D, = % removal attime t
Co = staring concentration cf CCC in the inoculated medium containing test
substance (mg/L)
C = cencentraten of OCC in the inoculated medium containing test substance
attime t (mg/L)
Senngoom Lacoratones’ Protocol No.. 10209%/13837/0EZ2 2018 Page No. S0/ 8
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Cwe = mean starting concentration of COC in blank inoculated medium at time
8 (mg/l)
Csn = mean concentration of DOC in blank inoculated medium at time t {mg/L)
3.1 Acceptance Criteria - The test is considered valid if the reference material exhibits greater

than 80 percent biodegradaucn within 14 days. Failure to exhibit this levei of degradation
indicates an inadequate inoculum, and the test is repeated using an inoculum from a
different source.

The difference between replicates at the olateau or at the end of the test (10-day window
should not exceed 20%). The inorganic carbon content of the test substance suspension
at the beginning of the test should te <5% of the total carbon content.

The CO, evolution in biank controls should nct exceed 70 mg per liter of medium at the end
of the test. If the toxicity controi does not show at least 25% degradation within 14 days,
the test substance may be considered toxic to the inoculum. In that case, future testing
should inciude consideration of reduced concentration and aitemate detection methods.

4.0 RECORDS TO BE MAINTAINED

Recards 0 be maintained include, but are not limited to, correspondence and other documents
relaung to the interpretation and evaiuation of data. as weil as all raw data and documentation
generateg as a result of the study.

5.0 REPORTING

The raw data and draft report are reviewed Dy the Quality Assurance Unit and Study Director. All
values are reparted to different levels of significance decencing on the accuracy of the measuring
gevices employed dunng any one process. A single ccoy of the draft report is initially submitted to
the Study Sconsar for review. Upon aczeptance by the Soensor, three copies of the final report
are suomitted. All reports inciude. but are nct limited to, the following information:

* The report and project numoers from Senngcom Labaratories, Inc. and Sponsor Study
numper (if any).

Labcratory and site, dates of testing ara perscnne! invoived in the study, i.e.. Quality
Assurance Unit. Program Coordinater (if apciicable), Study Director and Principal
Investigator.

All infermation pertaining to the tes: suostance wnich appears on the sample bottle, e.g.,
its empirical formula. molecular siructure, source. percent active ingredient, physical
properties, Sconsaer's test substance 1.0, ang sample number if available. In addition, a
statement of the visible stacility of the comgound in the originai container throughout the
study will be incluced.

Sonngoom Ladoratones’ Promcol No.. 10209%5/13837/0E20 1013 Page No. 8of 8
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A full description of the expenmentai design and precedures followed and a description of
the test equioment used.

Methods of preparation of the test substance and reference substance, including
procedures for ennancing their dispersion into the test medium, if used.

Temperature range recorded dunng the test pencd.

The pnincipal mathematical equations ang statistics packages, if used in generating and
analyzing the data as well as caiculations using these eguations.

Tabular and graphical representations of the cumulative mg CO, and percent of theoretical
CQ, accumulated over time and at the plateau for every flask (except the blank flask, for
which anly the cumulative mg CO, precuced will be reported). Tabular data will be reported
fer each replicate and the mean uniess only one replicate was used or uniess one replicate
must oe excluded on scientific grounds. in which case an expianation for the exciusion will
be crovided. The graphical presentation wiil snow the lag phase, degradation phase, slope
and time windows (time wingow means a 10-day penod, starting from the time that the
observed level of degradaticn first exceeded 10%), if appropriate.

Ingredients of the nutnent soiution.

Source of the incculum as well as aate of collection and storage. and handling procedures.
Descnption of any difficulties expenenced and their resolutian.

Statement of Objectives

Ory weight of settled sludge excressed as mg solids per L.

The carton content of the test and reference subs:tances ang the metheds used to measure
each.

The guration of the test.

Any coserved abictic degradaticn (from the sterile control), and a discussion of how these
results might have impacted the stucy.

Any observed inhibition phenomena (fram the toxicity cantrol), and a discussion of how
these resuits might have impaciec ‘he stugy.

Percent DCC removal and discussion :hereof for each time penod at which DOC was
measured. along with the metheg &f caiculaton.

Discussion of resuits

Ceviations from the protccol not accressed in pratocal amendments wiil be listed, tagether

Sonngoom Lasarstones’ Protocol Na.. 102094/13537/C250 2018 Page No. 7 of 8
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with an explanation for the change, as well as a discussion of the impact on the study.
Good Labaratery Practice (GLP) comptiance statement signed by the Stuady Direcor.
Date(s) of Quality Assurance audit(s) and certification of repart approval.

Location of raw data and report.

6.0 PROTOCOL CHANGES

All amendments to the approved protocol must be documented in writing and signed by bath the
Study Oirector and the Sponser's contact or representative. Protocol amendments and deviations
must include the reasons for the change and the predicted impact of the change on the resuits of
the study. if any. If necessary, amendments initially may be verbally authonzed, followed by
Senngborn Laporatories’ written documentation. In such cases, the effective date of the
amendment will be the date of verbal authorizanon.

7.0 SPECIAL PROVISIONS

GOOD LABORATORY PRACTICES (GLP): All test prccedures, documentation, records, and
reccns will comply with the Qrganization for Szonomic Co-cperation and Development
(CEZD) Good Laboratory Practices as set forth in the OECD Guideiines for Testing
Chemicals.

TEST SUBSTANCE DISPOSAL: Sixty days after issuing the finai report, the test substance will
be retumned to the Spensor's projec: officer, at Sconscr expense. A surcharge will be levied
for all test substances refused o cover the expenses of waste disposal.

ARCHIVAL: All raw data will be archived by Sonngtom Lacoratories until different arrangements
are made with the Sponsor for final degosition. A copoy of the finai report will be arcnived
at Spnngbem Laboratenes, inc.

8.0 REFERENCES
CECD. Pans 1992. Test Guideline 201S. Adected Sy the Council en 17™ July 1592.
Official Journai of the European Communities. 1692, C.4. Bicdegradation: determination of the

“reacy” biogegradabiiity. C 4-C. Carbon cioxice (CC,) evciution. L383 A, Velume 35, 29 December
1892,
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THE GOODYEAR TIRE & RUBBER COMPANY
BAYPORT CIEMICAL PLANT

P. O. BQOX 669

LA PORTE. TEXAS 77572

CERTIPICATE QPF AMALYSIS

LOT NO.

BATCH NUMRER

QRYISTAL POINT C

COLCR GARDNER SCALE
SPECTPIC GRAVITY 8§ 40 C
BROOKFIZID VIS. CPS 40 C
SIS ZSTER CONTENT, %
MCXQ ESTER CONTENT, %
STAGE 1, &

TEG, %

STG. . RESIDUAL MERCAPTAN,
APPARENT CHARGZ RATIO

TCTAL DAUMS SHIPFED @ 400¢

SHIPPED TO: GOCDYZAR
PO ¢
CODE NO.

I the undarsigned, cartify that all test wars periormed in accordancs

with approved test methods

Prepared by: M. Lee
Date: January 12, 1994

(712) 474-0027

WINGSTAY-SNL

(SPEC. LIMITS)

>27.40

3 MAX.
0.970-0.980
20-40cps
65 - 80

20 MAX.

2 MAX.
¥ 1 MAX.

1.858-2.10

METHOD

E-867
Visual
E-201
B-138
B-920
BE-320
£-920
E-920
2-920

130893
7

27.¢0

g.978
32.2¢0
66.51
17.57
11.83
0.568
Q.11
1.87

unavail.

and that the results are correct.

Greg Prill, Managerc
Quality Assurance
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RESZARCH & DEVELOPMENT ANALYTICAL IZ3
LABORATORY WORX REPORT 93-0232
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A sarmple of Wingstay SN-1 ancd a sample of its relatively pure bis
ester. were summi:tted by the Health, Safety. Eavirsamental,
Texizology and Regulatory Compliance department for GPC analysis
10 determine their relacive purities. This informazion is needed
I3 SUPPOIT current toxicological testing.

The samples were grepared for analysis by dissciving 0.15g sample
iz 20 =l ¢l THF followed by filcration through a 0.4Sum filcer
FTi3r D analysis. The samples were examined Sv 32T using
reiraciive :ndex detection. The resulcs are summarized in the
sllowing tablie.

9588-32 Bis S:t3
RT(mzn) Areafl

57.02 .39
60.42 .02

Wingstay SN-1 Lot# 120883
]

R7 (min) Aread

Hea'rs 33.08 .2

34.25% 1.9

35.26 1.7
2.3 36.52 73.1
Szner 38..7 2.3
Mzng 38.732 5.9
cther 40.69 2.8
ist szage 41.74 9.9
Tairaeinylene glysol 44.05 A
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Attacnmencs: YES___NO_X__ Signacure: I J Lauck
Dace Receiwved: 03/15/95 Jats Complezad: 33/20/95

¢s: R T Prudence
A Xrishen
Jisoss
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8.0 APPENDIX Il - ORGANIC CARBON ANALYSIS OF THE TEST SUBSTANCE
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GALBRAITH LABORATORIES, INC.

Accuracy with speed - since 1950

13537 1185 8129 713

LABORATORY REPORT

Kurt R Andrews Samoie Receivea: 01/03/86
Sonngoorn Laboratories Repcrt Date: 01/09/96
790 Main Street Purchase Order #: 29647

Warenam MA (02571-1075

’ SAMPLE ID LAB ID ANALYSIS RESULTS
K-32-49A N-9964 Totai Caroon 77.86 %
Cartonate calcuiated
as Carbon <0.02 %

Total Qrganic Carbon

(by difference) 77.84 9%

SN-1-52-50A N-9965 Tctal Carpon 64.28 Y%
Carbonate calculated

as Carcon <0.02 %

Totai Organic Carbon
(by difference) 64.24 %

Autherized Release of Data

- . -
—“/!w Lot ™M v'/ /szﬁﬂ
Shannon G. Augé, Technical Manager

SGA:le

U.S. Mail: PO. Box §1610 - Knoxwile. TN 37950-1610 - Ctner Carmers: 2323 Sycamore Onve + Knoxwvile, TN 37921-1750
Tet: (615) 546-1335 - Fax: (615) 548-7209

Springbomn Laborataries, Inc.




Report No. 86-3-6432 Page 46

9.0 APPENDIX IV - WATER ANALYSIS
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Well' Water Sampie*
Date Submitted: 7/28/95 Date Reponted: 9/11/95
QC & OP Pesticides in Water Result As Received Limit of Quantitation

Aloha BHC < 0.01 .9/ 0.01 ugn
Beta BHC < 0.01 «g 0.0% g/
Gamma BHC - Lindane < Q.01 ug/ 0.01 ugh
Deita BHC < 0.01 ug/l 0.01 ugh
Heotachlor < 0.01 ug/l 0.01 ugN
Aldnn < 0.01 ug/l 0.01 ugh
Heptachlor Epoxide < 0.01 ug/l 0.01 ugl
p.0-D0E < 0.01 ug/l 0.01 ug/
0.p-DOD <0.01 ug/ 0.01 ug/l
0.0-DOT < 0.01 ug/l 0.01 ug
0.0-ODE < 0.01 ugh 0.01 4/l
0 p-000 < 0.01 ugh 0.01 .9/
o 0-007 < 0.01 ug/l 0.01 .gft
HCB < 0.01 .90 0.01 4o
Mirax <0.01ugh 0.01 ug/t
Methoxychior < 0.05 g/l 0.05 ug
Dwesgnn < 0.01 ugh 0.01 ugfi
Enann < 0.01 .91 0.01 .ght
Teloonn < 0.01 ug/ 0.01 ught
Chioraane < 0.3 ugh 0.3 ugfl

Toxaonene < 4. 4g/ 4. ugh

Engosuifan Suifate < 003 ug/ 0.03 «ght
Ronnei < 0.0 ug/l 0.01 ught
Etmon < 0.02 ug/ 0.02 .ght
Trtrion < Q03 ug/l 0.05 .gh
Oiazinon <01.gN 0.1 ugh

Methy! Parathion < 002 .o/ 0.02 ugN
Ethyl Parsthion < 002 ugh 0.02 ugh
Maiatthion < 0 05 ugn 0.05 ugh
Endosuifan | <J01.9/ 0.01 ugh
Endgosutfan il <001 491 0.01 g/
PCB-1016 <1 ug/l 1. ug/l

PCB-1221 < 1. .9/l 1.ugh

PCB-1232 <1 .o/ 1. ug/l

PCB-1242 <1 ug 1. ugh

PCB-1248 <1 ug/ 1. ugh

PCB-1254 <1 ugll 1. ugh

PCB-1260 < 1. ugh 1. ugh

1

Weil water suppiemented by Town of Wareham water

* Ansiyzed by Lancaster Laboratones, Inc.

Springborn Laboratories, Inc.
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Well' Water Sample*
Date Submitted: 7/28/95 Date Reported: 9/11/95
Analysis Result As Received Limit of Quantitation
Arsenic < 0.10 mg/ 0.10 mgn
Seienium < 0.20 mg/l 0.20 mg/
Boron < 0.050 mg/1 0.050 mg/
Thallium < 0.50 mgA 0.50 mg/
Aluminum < 0.20 mgN 0.20 mg/
Antimony < 0.20 mg1 0.20 mg/
Banum < 0.10 mg/ 0.10 mgA
Beryllium < 0.010 mg 0.010 mgn
Cadmium < 0.010 mgn 0.010 mgA
Caicium 10.4 mgA 0.20 mgA
Chromum < 0.030 mgn 0.030 mgA
Covait < 0.050 mgA 0.050 mgA
Copper < 0.025 mgN 0.025 mgh
iron < 0.10 mg/ 0.10 mgA
Lead < 0.10 mg/l 0.10 mgh
Lithium < 0.020 mgA 0.020 mgn
Magnesium 2.66 mg/l Q.10 mgn
Manganese < 0.010 mgn 0.010 ma/
Motybaenum < 0 050 mg/l 0.050 mg/
Nickel < 0.050 mg/l 0.050 mgn
Potassium 1.49 mgA 0.50 mgA
Silver < 0.020 mgAl 0.020 mgn
Sodium 17.3 mgA 0 40 maoA
Strontum 0.057 mg/ 0.010 mgn
Tin < 0.30 mgA 0.30 mgA
Ttanum < 0.020 mgn 0.020 mgA
Vanadium < 0.015 mgA 0.015 mgA
Mercury < 0.00020 mgA 0.00020 mgn
Zinc 0.027 mg/l 0.025 mgn
Totat Organic Carbon*™ < 1.mgl 1. mgA
Total Suspended Solids < 9. mg/ 9. mgn
Nitrate Nitrogen <05 mgn 0.50 mgA
Chionne Residual < 0.1 mg/ 0.10 mgn
' Well water suppiemented by Town of Warsham water
° Analyzed by Lancaster Laboratones. Inc.
" Represents “non-purgeabie TOC"
—

Springbomn Laboratories, Inc.
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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

The data and report presented for "Wingstay® SN-1 - Determination of the
n-Octanol/Water Partition Coefficient' were produced and compiled in accordance with all
pertinent OECD Principles of Good Laboratory Practice Regulations. Stability, characterization,
verification of the test substance identity, and maintenance of records on the test substance are
the responsibility of the Study Sponsor. At the termination of the testing program all remaining test
substance will be sent to the Study Sponsor. Maintenance of a sample of the test substance is
the responsibility of the Study Sponsor.

SPRINGBORN LABORATORIES, INC.

Subieal O .ﬁgax@d 3Q'mc_ua; !Ci%
Deborah A. Hartley D

Study Director

Springbom Laboratories, Inc.
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SPONSOR:

PROTOCOL TITLE:

REPORT NUMBER:
STUDY NUMBER:

TEST SUBSTANCE:

EXPERIMENTAL TEST
DATES:

RESULTS:

CONCLUSION:

SUMMARY

Wingstay® SN-1 - Determination of the
n-Octanol/Water Partition Coefficient

The Goodyear Tire & Rubber Company

Test Substance: Determining the Partitioning Coefficient
(n-Octanol/Water by Flask-shaking Method) of a Test Substance
Following the Official Journal of the European Communities, L383 A
- Part A.8. Springborn Laboratories Protocol #: 112394/EC-A.8
(Appendix I)

95-4-5828
13537.1294.6108.705

V\ﬁngstay® SN-1, Batch No. 130893, CAS Registry No. 64253-30-1,
a white solid with calculations based on a purity of 100%, was
received from Goodyear Research on 13 December 1994.

2 to 8 February 1995
The P, of ngstay® SN-1 is concluded to be greater than 10*.

Chemicals with n-octanol/water partition coefficients of less than 10
are not expected to significantly bioconcentrate in living organisms
or sorb to organic particles; chemicals with n-octanol/water partition
coefficients of 10* or greater may bioconcentrate or sorb
significantly (Veith et al., 1985). Wingstay® SN-1 with a log Pow
greater than 4, may significantly accumulate in lipid tissue and sorb
onto organic particles.

Springborn Laboratories, Inc.
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1.0 INTRODUCTION

The objective of this study was to determine the n-octancl/water partition coefficient for
Wingstay® SN-1 by the shake-flask method. This study was initiated on 16 December 1994, the
day the Study Director signed the protocol, and was completed on the day the Study Director
signed the final report. The experimental phase of this study was conducted from 2 to 8 February
1995 at Springborn Laboratories, Inc. (SLl), Health and Environmental Sciences, located in
Wareham, Massachusetts. All original raw data generated and the final report produced during this

study are stored in Springborn's archives at the above location.

2.0 METHODS AND MATERIALS
2.1 Protocol
This study was conducted according to the Springbom Laboratories, Inc. (SLI) standard
operating procedures and the protocol entitied, "Test Material: Determining of the Partitioning
Coefficient (n-Octanol/Water by Flask-shaking Method) of a Test Material Following the Official
Journal of the European Communities, L383 A - Part A.8." Springborn Laboratories Protocol #:
112394/EC-A.8 (Appendix ).

2.2 Test Substance and Reagents

2.2.1 Test Substance. The test substance, ngstay® SN-1, was received from
Goodyear Research, Akron, Ohio on 13 December 1994. Upon receipt at Springborn, the test
substance was stored at room temperature (approximately 20 °C) in a dark, ventilated cabinet. A
diagram of the chemical structure is presented in Figure 1. The following information describes the

test substance received:

Chemical Name: diester of 3-(dodecyithio) propionic acid and
tetraethylene glycol

Physical Appearance: white solid

Batch No.: 130893

CAS Registry No.: 64253-30-1

Purity: used as 100% (GPC Analysis, Certificate of
Analysis, Appendix Il)

Molecular Weight: 706.04 g/mol

Springbom Laboratories, Inc.
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Density: 0.990 £ 0.009 g/mL at 25 °C (determined at
Springbomn, SLI Report # 95-8-6026)

Water Solubility: 46.7 pg/L at approximately 20 °C (determined
at Springborn, SLI Report # 95-5-5893)

Vapor Pressure: below the detection limit of 1.33 x 10 Pascal

(1.00 x 10"mm Hg) at 20.5 °C (determined at
Springborn, SLI Report # 95-6-5928)

2.2.2 Reagents. All aqueous solutions were prepared using reagent water (meeting ASTM
Type A requirements) obtained with a Sybron/Bamstead NANOpure® Il system. The filter-
sterilized water typically shows greater than 16.7 Mohm-cm resistivity and less than 1 mg/L total
organic carbon, which is the detectable limit. All chemicals were at least reagent grade from
commercial sources. The n-octanol (Lot No. 04536AG, 99'% pure) was obtained from Aldrich

Chemical Company, Milwaukee, Wisconsin.

2.3 Test Solution Preparation

2.3.1 Preliminary Testing. A ngstay® SN-1 test solution was prepared for preliminary
testing by dissolving 176.5 mg of test substance to a final volume of 25 mL with water saturated
n-octanol. This produced a test solution  with a nominal concentration of 1.00 x 102 M. This
solution was analyzed in triplicate by high performance liquid chromatography (HPLC). The results
of the HPLC analysis are presented in Table 1.

2.3.2 Partitioning Testing. A W’mgstay® SN-1 test solution was prepared for partitioning
testing by dissolving 1412.1 mg test substance to a final volume of 200 mL with water saturated
n-octanol. This produced a test solution with a nominal concentration of 1.00 x 102 M. This
solution was analyzed in triplicate by HPLC. The results of the HPLC analysis are presented in
Table 1.

2.4 n-Octanol/Water Saturation
For the preliminary and partioning test, 1000 mL of reagent water and 500 mL of n-octanol
were combined in an Erlenmeyer flask, placed on a shaker table (Lab-Line Model 3520), and

shaken at approximately 150 revolutions per minute (rpm) for 24 hours to saturate both phases.

Springborn Laboratories, Inc.
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The aqueous and n-octanol phases were separated using a separatory funnel after being allowed

to stand until a distinct phase boundary formed.

2.5 Test System
The test system used in this study consisted of 50-mL glass centrifuge tubes with
Teflon®-lined screw caps. The centrifuge tubes were hand shaken in an environmental chamber

and designed to maintain temperature at 25 + 1 °C.

2.6 Test Procedure

2.6.1 Preliminary Test. A preliminary test was performed in triplicate in order to provide
an estimate of the partition coefficient for V\ﬁngstay® SN-1. This was determined at one nominal
concentration of the test substance, 1.0 x 102 M, in water saturated n-octanol solution prior to

initiation of the partitioning study.

Samples were prepared in three separate 50-mL centrifuge tubes by equilibrations with
40.0- mL of the n-octanol saturated water and 5.00 mL of the tesi solution, dissolved in water
saturated n-octanol. Each tube was tightly sealed with a Teflon®-lined screw cap. All tubes were
hand rotated through 180 degrees about their transverse axis so that any trapped air would rise
through the phases. One hundred rotations in five minutes was performed in the environmental

chamber.

After shaking, the tubes were centrifuged for 20 minutes at approximately 1000 rpm to
completely separate the two layers and break up any emulsions. The samples were then placed
back in the environmental chamber for one hour to re-equilibrate at the test temperature.
Approximately 4.0 mL of the n-octanol phase (upper layer) from each tube was transferred to an
HPLC vial using a disposable pipet. The remainder of the n-octanol was removed and discarded.
The agueous phase was sampled using a glass syringe with a removable needle. The syringe,
partially filled with air, was slowly expelled as the needle was inserted into the water phase.
Approximately 4.0 mL of the aqueous phase (lower layer) was removed and transferred to an
HPLC vial. Each transfer vessel was wiped down with a tissue and pre-rinsed with a portion of the

Springborn Laboratories, Inc.
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equilibrium phase prior to transfer. In addition, samples were collected from the unused n-octanol
saturated water, water-saturated n-octanol and from the test solution. These were designated as
blank water, blank n-octanol and test solutions, respectively. Aqueous and n-octanol samples
were analyzed by high performance liquid chromatography with ultraviolet detection (HPLC-UV).

Quality Control (QC) samples were analyzed concurrently with the test samples.

2.6.2 Partitioning Test. A test solution for the partitioning test was prepared at a nominal
concentration of 1.0 x 102 M Wingstay® SN-1, prepared in water saturated n-octanol. Three tests
were conducted in duplicate by equilibrating either 20, 40, or 10 mL of the test solution with 40 mL
of the n-octanol-saturated water. The centrifuge tubes designated as replicates 1 and 2 of sets A,
B, and C respectively, were sealed with Teflon®-lined screw caps. The tubes were hand rotated
through 180° about their traverse axis. A total of 100 rotations within 5 minutes was performed in

the environmental chamber.

The tubes were centrifuged for 20 minutes at 1000 rpm, then placed back in the
environmental chamber to re-equilibrate for one hour. The tubes were sampled in the same

manner as the preliminary testing.

2.6.3 Chemical Analysis. Test samples were subjected to compound-specific analysis
by HPLC-UV analysis of ngstay® SN-1 by methodology developed at Springborn. Aqueous and
n-octanol phase test samples were processed and analyzed with QC samples. Dilutions of the

n-octanol test samples were prepared in n-octanol, when necessary.

For analysis of the aqueous and n-octanol samples, instrumentation consisted of a
Hewlett-Packard Model 1050 or a Waters Model M6000A solvent pump, a Hewlett-Packard
Model 1050 or a Waters Model 710B autosampler, an Applied Biosystems Model 759A or a
Hewlett-Packard Model 1050 VW (variable wavelength) detector and a Hewlett-Packard
Model 3393A or Model 3396A integrator or similar equipment.

The HPLC analysis was conducted utilizing the foliowing (or similar) instrumental conditions:

Springborn Laboratories, Inc.
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Column: Metachem Technologies Inertsil Zorbax R, (C-8), 250 mm (length)
x 4.6 mm (1.D.)

Mobile Phase: 95/5 acetonitrile (Lot# BJ166)/reagent water

Flow Rate: 2.0 mUminute

Wavelength: 210 nm

injection Volume: 10.0, 100, or 200 pL

A 1.00 mg/mL primary stock solution was prepared by dissolving 50.0 mg of
V\ﬁngstay® SN-1 to a final volume of 50.0 mL high punty acetonitrile (Lot# BJ166). This stock, and

dilutions of this stock were used to prepare QC and analytical calibration standards.

Calibration standards were prepared by diluting aliquots of the ngstay® SN-1 stock
solution in reagent water and n-octanol for the aqueous and n-octanol analysis, respectively.
Introduction of samples and standards into the chromatographic system was performed by

programmed injection.

During each phase of testing, a standard curve was constructed for each matrix (aqueous
or n-octanol) by plotting the peak responses of the V\ﬁngstay® SN-1 analytical calibration standards
against their prepared concentrations (mg/L). A linear regression analysis was performed for each
set of calibration standards, and the coefficient of determination, slope, y-intercept and the limit of

quantitation was calculated.

The V\ﬁngstay® SN-1 concentration of test samples was determined by comparing the peak
response of the test samples with the linear regression analysis obtained for the analytical

calibration standards in the corresponding matrix.
3.0 CALCULATIONS

The following equations were used to calculate measured concentrations of
\Mngstay® SN-1 and analytical resuits:

oe . (signal - b)
m

Springborn Labceratories, Inc.
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A - DC x DF
where:

signal = peak signal (height) from chromatogram
b = y-intercept from regression analysis
m = slope from regression analysis
DC = detected concentration (mg/L) in the

diluted or extracted sample by HPLC
DF = dilution factor (final volume of the diluted or extracted

sample divided by the original volume, if appropriate)
A = analytical result (mg/L), concentration in the original
aqueous sampie
The partition coefficient (P,,,) for Wingstay® SN-1 was calculated by dividing the molar
concentration of Wingstay® SN-1 in n-octanol by the molar concentration of Wingstay® SN-1 in
water. The P, was calculated using the following equation:

P . C-octanol
M C.water

where:

C-octanol = the molar concentration in the n-octanol phase
C-water = the molar concentration in the aqueous phase

4.0 RESULTS

4.1 Preliminary Test Results

The temperature range in the environmental chamber during preliminary testing was 24.3
to 24.4 °C. Linear regression analyses of the calibration standards analyzed with the preliminary
test samples yielded a coefficient of determination ( r?) of 0.995 for the standards in n-octanol,
indicating the appropriateness of the analytical methods for the quantification of Wlngstay® SN-1
in the corresponding test samples. Test samples in the aqueous phase were less than 0.5 mg/L,
the analytical detection limit. An approximate partition coefficient (P,,) was estimated during

preliminary testing. Data from the preliminary test are presented in Table 2.

Springborn Laboratories, Inc.
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4.2 Partitioning Test Results

Partitioning testing was conducted to further define the partitioning of Wingstay® SN-1
between n-octanol and water. The partitioning test provided measurements of the equilibrium
concentrations of V\flngstay® SN-1 in the n-octanol and aqueous phases, from which the
corresponding partition coefficients (P,,) could be calculated. These coefficients and the
concentration of V\fmgstay® SN-1 measured in each replicate n-octanol or aqueous phase is

presented in Table 3.

A linear regression analysis of the calibration standards analyzed with the partitioning test
samples yielded a coefficients of determination (r%) of 0.996 for the standards in n-octanol indicating
the appropriateness of the analytical methods for the quantification of V\ﬁngstay® SN-1 in the
corresponding test samples. Test sample results in the aqueous phase were less than
0.0312 mg/L, the analytical detection limit. This detection limit was used to calculate the log
partition coefficient > 5.35 for V\ﬁngstay® SN-1. During partitioning testing, the temperature in the
environmental chamber was 24.6 to 24.7 °C. Recoveries for the QC samples analyzed for both
the preliminary and partitioning test are presented in Table 4 and confirmed the maintenance of

sample integrity during the study.
5.0 CONCLUSIONS

The log P,, for V\ﬁngstay® SN-1 is concluded to be greater than 4. Chemicals with
n-octanol/water partition coefficients of less than 10 are not expected to significantly bicconcentrate
in living organisms or sorb to organic particles; chemicals with partition coefficients of 10* or greater
may bioconcentrate or sorb significantly. \Mngstay® SN-1 can be expected to bioconcentrate or

sorb to organic material in the environment.

Springborn Laboratories, Inc.
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PROTOCOL DEVIATION

There were no protocol deviations during the course of this study.

SPRINGBORN LABORATORIES, INC.

Qv
Deborah A. Hartiey Date

Study Director

Springborn Laboratories, Inc.
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QUALITY ASSURANCE UNIT STATEMENT

The raw data and report for ‘Wingstay® SN-1 - Determination of the n-Octanol/Water
Partition Coefficient" were inspected by the Quality Assurance Unit (QAU) at Springbomn
Laboratories, Inc., Health and Environmental Sciences, to determine adherence with the study
protocol and laboratory standard operating procedures. In addition, inspection of certain phases
of the study conduct was performed. Dates of study inspections, dates reported to Study Director

and to Management are listed below.

Inspection Inspection Reported to Reported to

Date Type Study Director Management
2/9/95 Phase inspection 2/13/95 2/24/95
3/23/95 Data audit 3/23/95 3/24/95
6/15/95 Data audit 6/19/95 6/30/95
6/21/85 Draft report audit 6/21/85 6/30/95
6/22/95 Draft report audit 6/23/95 6/30/95
4/18/96 Revised draft report audit 4/18/96 ) 4/19/96
5/28-30/96 Final report audit 5/30/96 5/30/96

SPRINGBORN LABORATORIES, INC.

%@n 6%% e _Joe,

Doreen S. Newhouse Date
Manager,
Quality Assurance Unit

Springborn Laboratories, Inc.
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Table 1. Analytical results of test solution concentrations determined by
HPLC during the preliminary and partitioning test.

Nominal Measured Nominal Measured
Concentration Concentration Concentration Concentration
{mg/mL.) {(mg/mL.) (mg/mL) (mg/mL)

relimin T Partitioning Test
7.06 6.21 7.06 7.35
7.06 6.27 7.06 7.52
7.06 6.28 7.06 7.43
Mean 6.25 Mean 7.44
SD. 0.04 S.D. 0.09

Springbomn Laboratories, Inc.
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Table 2. Preliminary test results for the partitioning of Wingstay® SN-1 between
n-octanol and water.

Aqueous Phase n-Octanol Phase
mg/L mg Molarity mg/L mg Molarity P ow Log Total %
P.,w Recovered Recovery?
(mg)
R1 <0.500 <2.00 x 102 7.08x107 6360 31.8 9.01x10° >127x10* >4.10 31.8 101.8
R2 <0.500 <2.00 x 10% 7.08x107 . 6400 32.0 9.07x10° >1.28 x 10* >4.11 32.0 102.5
R3 <0.500 <2.00 x 102 7.08x107 6260 31.3 8.86x10° >1.25x10* >4.10 31.3 100.1
Mean (n = 3) >1.27 x 10* >4.10° 101.5
Standard Deviation (n = 3) >1.52 x 102 1.2

? To calculate percent recovery, the following data can be used R1, R2, and R3 prepared using 5-mL at 6.25
% g
mg/mlL = 31.3 mg Wingstay™ L-HLS was added to each tube.

® This vaiue is the log of the mean P, determined.

Springborn Laboratories, Inc.
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Table 3. Partitioning test results for the partitioning of Wingstay® SN-1
between n-octanol and water.

Aqueous Phase n-Octanol Phase
mg/L mg Molarity mg/L mg Molarity P.w Log Total %
P.w Recovered Recovery?
(mg)

R1A <0.0312 <3.12 x 10* <4.42x10® 7620 153 1.08x10? >2.44 x 105 >539 153 102.5
R2A <0.0312 <3.12x 10 <4.42x10® 7590 152 1.08x102>2.43 x 10° >539 152 102.1
Average >2.44 x 105 >539
R1B <0.0312 <3.12 x 10 <4.42x10® 7530 301 1.07x102 >2.41 x 105 >5.38 301 101.2
R2B <0.0312 <3.12 x 10 <4.42x10® 7380 295 1.05x102 >2.37 x 10° >5.37 295 99.3
Average >2.39 x 10° >5.38°
R1C 0.0365 3.65x10* 5.18x10®  731073.11.04x102 2.00x 10° 5.30 73.1 98.3
R2C 0.0415 4.15x10* 5.87x10® 731073.11.04x102 1.76 x 10° 5.25 73.1 88.3
Average 1.88x10% 5.27
Mean (n = 6) >2.24 x 10% >5.35° 100.3
Standard Deviation (n = 6) 2.87 x 10* 1.9

To Caiculate percent recovery, the foliowing data can be used:
R1A and R2A were prepared using 20 mL of the test solution. 20 mL at 7.435 mg/mL = 148.7 mg of ngstay® SN-1
was added to each tube.

R1B and R2B were prepared using 40 mL of the test solution. 40 mL at 7.435 mg/mL = 297.4 mg of Wingstay® SN-1
was added to each tube.

R1C and R2C were prepared with 10 mL of the test solution. 10 mL at 7.435 mg/mL = 74.35 mg of W‘mgstay® SN-1
was added to each tube.

® This value is the iog of the average P, determined.
¢ This value is the log of the mean P, determined.

Springborn Laboratories, Inc.
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Table 4. Analytical resuits for the quality control samples analyzed with the test
samples.?
Concentration (mgil) Recovery
Replicate Phase Fortified Measured (%)
Preliminary Test Samples
QA1 aqueous 1.00 0.921 92.1
QA1 n-octanoi 10.0 15.1 115
QA2 50.0 56.3 112
QA3 . 100 111 111
Partitionin ample
QA1 aqueous 0.100 0.101 101
QA2 0.500 0.474 94.8
QA3 1.00 0.929 82.9
QA1 n-octanol 10.0 11.0 110
QA2 50.0 51.3 103
QA3 100 104 104

 Caiculations were performed using actual unrounded analytical data, not the rounded vaiues presented in this table.

Minor discrepancies may be attributed to rounding.

Springborn Laboratories, Inc.
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FIGURE
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Figure 1. Diagram of Wingstay® SN-1.
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TEST MATERIAL: DETERMINING THE PARTITICNING COEFFICIENT
(N-QCTANOUWATER) BY THE FLASK-SHAKING METHOD FOLLOWING THE QFFICIAL
JOURNAL OF THE EUROPEAN COMMUNITIES, 1383 A - PART A.8

1.0 INTRODUCTION

The n-octanci/water partition coefficant (P ) is the equiiibrium ratio of the molar concantration
of the test mateniai in n-octanai and water in a dilute solution, The P,, is determined by
distnbuting the test matenal between n-octanol and water in a closed vessel at 20t0 25 + 1 *C
and measuring the concentration in each phase anter equilibration by specific chrematographic
metheds. The P, is determined from the fellowing equation:

Pw = G-octanol

C-watar

where C is the moiar concentration of the test material in n-ocano! and water at equilibrium.
The method includes preiiminary experiments o determine the equilibration time. The test
procedures follow OECD Method 107 (1981) and those publisned in the Official Jourmnal of the
Eurcpean Communities (EC, 1992). This procacure is designed to determine the n-
octanol/water partition coefficent in the range 0.01 - 10*. If the partition coefficient is outside
this range. it will be characterized as less than 0.01 or greater than 10*. The procedure is not
acclicabie to ionisable comoounds withaut megificstions. Tne usa of butfer solutions and tests
at multivie pH snould be censiderad for sucn csmeeounds. i

2.0 METHOOS AND MATERIALS

2.1 Test Material:

Ucon amival at Springtom Laccratenes, inc.. ail test articles, materials, reference substances
and standards are received by the Test Matenai Canter. Recarcs are maintained by GLP
Standardgs, and a Chain-of-Custody is establishec. The csndition of the external packaging of
the test matenal is recsrded and any damage is noted. The packaging is removed, the primary
storage container is inspected for leakage or camage, and the candition is recorded. Any
camage is reported {0 the Sgenscr anc/er manufacurer.

£ach test matenial sampie is given a unique sampie |D numter and is stared under the
canditions specified by the Soonser or manufacurer. Aporoximately 10 to 50 g of test materiai
is required for these tests. Detecticn limits for measurning the test material concantration and
other parameters will determine the exac: amount needed. The following information is
required from the Study Sponsor test matenai let or baten number, test materiai punty, water
sciubiiity (pH and temperature of solucility determination) vacer pressure, storage stability,
methods of analysis of the test material in water, MSOS ang safe handling procedures, and a
verified expiration ar reanalysis date, if applicacle.

Spningbom Laboratenes Protocel # 112394/EC-A.3 Page 20§
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2.2

23

2.4,

2.5

n-Qctanct and Water- High purity distilled water and analyticai grade n-octano! are
used for testing. Necessary volumes of n-ocanol saturated water and water saturated
n-octanol are prepared pricr to partitioning tests. Pure n-octanct and sufficient distiiled
water for saturation are addad o a large vessel and then shaken for 24 hours ona
mechanical shaker. The mixture is allowed to stand for phase separation long enough
to allow the phases to separate and to schieve a sawration state. The same procedure
is performed for n-actanol saturation of distilled water,

Preliminary Estimate of P__- The partition coefficant is estimated based on the
solubilities of the test matenal in the pure soivents, using the foilowing squation:

Saturation ¢, ..,

P =

Saturation ¢,

Preliminary Test- If the solubility of the test sucstance in either water or n-actanol is
unknown, a simple preiiminary experiment may e performed to estimate the
aporoximate partition coefficient. The test material is dissoived in an appropriate
volume of n-cczanol, piaced into 3 S0 mL glass centrifuge tube and the apprepriate
volume of water is then adced. Generaily, 5 mL of n-actanci and 40 mL water are used.
A senes of cantrifuge tutes are then gently snaken, to minimize emuision formation, at
20%0 25 + 1 *C. Both phases are analyzed atter cenmifugation to determine the
agproximate partition coefficient.

Partitioning Test- To minimize loss due to voladlization, the test vessel is nearty filled
with the two solvents. The test vassei usually cansist of a 50-mL glass cantrifuge tube,
although larger volume cantrifuge tubes May Je used. For hydrophobic test materials, a
larger vofume of water may te required, ang, if necessary, preliminary and gefinitive
testing will be performed in large ground-glass stoprered flasks. The voiume ratio and
qQuantities of the test substance are fixeq By (1) the aocroximate partition coefficient
Getermined in the preliminary test; (2) the minimum cuantity of test material required for
the analytical procedure; and (3) the limitatien of 3 maximum concentration in either
pnase of 0.01 mol/L.

Three tests are cancucted, sach in cuplicate:

1. The first test uses ‘he aporeximate veiuma rato determined from the prefiminary
test.

2. In the second test, twics the voiume of n-ceanol is added.

3. In the third test, half *he voiume of n-ocianol is adced.

A stock salution of the test matenal with 4 mass cancentration between 1 and 100
mg/mL is pregared in n-cctanol. The precise cencentration of the test material in this

stock solution is determined pricr to use. The sicck salution is stered under stable
canditions. To initiate the tests, measurad aliuots cf the two soivents tcgether with the

Soningbom Laborateries Protocc! & 112394/EC.A.3 Page 3of §

Springborn Laboratories, Inc.




Report No. 95-4-5828

Page 30

necessary quantity of the stack sclution are placed in giass test vessets and tighdy
sealed. The test vessels are rotated by hand througn 180 ° about its transverse axis so
that trapoed air rises through the two phases. About 100 rotations in 5 minutes usuaily
establish partition equilibpnum. After equilicration, cantnfuge tubes are cantrifuged ‘o
separate the n-octanc! and water and to break-uo any emulsions ‘ormed. The
centrifuge tubes are reequilibrated at 20 to 25 = 1 °C for one hour before analysis.

2.5 Sampling/Analysis- Sampling of the n-octanc! and water phases after centrifugation for
preliminary and definitive tests proceeds as ‘cllows:

a) A known volume of the n-octanc! phase is withdrawn by pipet and transferred to
an analysis or dilution vessel. The outside of the pipet is wiped with a paper
tissue prior to transfer.

b) The remainder of the n-octanci pnase and the interfaciat layer is removed and
discarded. Alternatively, for small aquecus volumes, the aquequs phase can be
sampled to minimze the risk of inciucing races of the n-octanol as foliows. A
synnge with a remgvabie needle is pardy filec with air. Airis gendy expelled
while inserting the neecle through the n-cctanol phase. An adequate voiume of
aquequs phase is withdrawn into the synnge, the syringe is quickly removed and
the needle detached. The cantents cf ‘he synnge is then used as the aqueous
sample.

[} Another pipet is used to transfer a xncwn voiume of the water phase to an
analysis or dilution vessel. Tne sutsice of the sipet is wiped with a paper tissue
pnor ‘o transfer.

All transfer vesseis are preninsed with a zcrden of the equilibrium chase prior o ransfer

for analysis.

Phase separation for large voiumes is pericrmed 3y ransfarring the two phase muxture

tc centrifuge tubes prennsed with the acuecus chasa, and centrifuging as acove.

Aliqucts of the phases separatec are csmoined encr (¢ analysis.

2.7  Calculations- The P, is caicuiated frem the foilewing equation:
Pow = G-gctanol
C-water

wnere C is the malar concentration in n-cc:anci and water at equilicrium.

Senngcom Laboratones Protocal #: 112394/E5-4.3 Page 4cof 8
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3.0 RECORDS TO 8E MAINTAINED

Recaras to be maintained inciude but are not limitad to, correspondence and other documents
reiating to the interpratation and evaiuation of data as well as all raw data and documentation
generated as a result of the study.

4.0 REPORTING

The report will be a typed document. submitted in triplicate, describing the resuits of the

stugy, and will be signed by the Study Director and the Quality Assurance Unit. It will include,
But not be limited to, the following:

Senngborn Laboratories Protocal 112294/EC-A.3

Cates on which the study began and ended.

Name and address of the testing laboratory..

Location where the test was performed.

Name(s) of principal investgator(s).

Signatures of the senior scientific sersonne! responsiole for the study.

A full description of the experimentai design ana precedures foliowed and a description
of the test equipment used.

Identification of the test substance including chemical name, cammon name, CAS
Registry number ana Percantage of acive ingredient, malecular structure, and

Gualitative and quantitative descriptions of the chemical camoasition (Spensor sucplied).

Manufaciurer and lot and sample numecers of ‘he test substance.

Properties of the test substance Including 2hysical state, pH, and stability (Sponsor
supplied).

The princioal mathematical equaticns usea in generating and analyzing the data.as well
as calculations using these equations. Taoular regresentations of the data.

Resuits of the preliminary equilibration stucy, incliuding anaiyticai method description
and precision and accuracy data.

Resuits of the measured ecncentrations cf the test material in the n-octanai and water
phases of the definitive test,

Caicuiated P, for eaca concantraticn and gH tested including individual and mean (SD)
data.

Page 5of 6
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Data evaluation and conciusians.
Location of raw data and report
A complete description of any protocal deviations and the impact axpected.

Dates of Quality Assurance reviews to the Study Director and management, signed by
the QA unit..

5.0 PROTOCQOL CHANGES

All amendments to the approved protocal must be documented in writing and signed by both
the Study Cirector and the Sponscr's contact or representative. Protocal amendments and
deviations must inciude the reasans for the change and the impact of the change on results of
the study, if any. If necessary, amendments initially may be in the form of verbal authorization,
followed by Springbom's written documentation of the amendment. In such cases, the effective
date of the amendment wiil be the date of verdal authonzation.

6.0 SPECIAL PRCVISIONS

GQOOD LABORATORY PRACTICES (GLP): All test srocadures, documentation, records, and
recorts will comply with ‘he Cammunity srncioies of Good Labaratory Practces as
promulgated under the Counci Cirective 38/320/E22 of 9 June 1988.

-

TEST MATERIAL DISPOSAL: After 50 days of the issuance of the final regort, the test matenial
will Ee retumned ta the Soonscers projec: officer, at Sconscr expense, unless different
arrangements are macde.

ARCHIVAL: All raw data will be arcaived by \he Stucy Spensor unless different arrangements
are made. A ccpy of the final report will be arciived at Seringbern Laberataries, Inc.

7.0 REFERENCES

CECD, Pans 1981. Test Guideline For Testing of Chemicais. Decision of the Council c{81)
“Pantition Coefficient (n_cctanctiwater) (Fiask-shaking Method). May 12, 1981.

EC (Official Joumnal of the Eurcpean Cemmunities), L383, December 29, 1582, Part A,
Methaods for the Cetermination of Physica-Chemicai Progertes, Section A.8
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o 01/20/95  15:19 216 796 3304 CDYR RES RN 236 Qooz b

THE GOODYEAR TIRE & RUBBER COMPANY

LA PORTE, TBXAS 77572
(713) 474-0027

CERTIFICATE QF AMALYSIS
WINGSTAY-SNL

(SPEC. LIMITS) METHOD

LOT NC. 130892
BATCH NUMBER 7
CRISTAL POINT C >27.0 E~-867 27.0
COLCR GARDNER SCALE 3 MAX. visual 1
SPECIZIC GRAVITY @ 40 C 0.970-0.380 E-201 0.978
BROCKFIZLD VIS. CPS 40 C 20-~40¢ps E-328 32.20
BIS ESTER CONTENT, % 65 - 80 B-920 66.61
MCXO ESTER CONTENT, % 20 MAX. E-920 17.57
STAGE 1, % 2-3920 11.63
TEG, % 2 MAX. E-920 0.56
STG. 1 RESIDUAL MERCAPTAN, % 1 MAX. B-320 .11
APPARENT CHARGE BATIO 1.85-2.10 1.97
TOTAL DRUMS SEIPFED @ 400¢ unavail.
SETPPED TO: GOGDYEAR

PO 4

C30E RO.

I the underasigned, certify that all tsst wers performed in accordaace
with approved test methods and that the results are corraect.

Greg Prill, Manager
Quality Assuranca
Prepared by: M. Lee
Date: Jaouary 12, 1994

Springbomn Laboratories, Inc.
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95079RDS1062

RESZARCH & DEVELOPMENT ANALYTICAL SERVICES
LABORATORY WORX RZPCRT 95-03350

faze: March 20, 1998%
TO: R J Serwva

FROM: E J Lauck

i«

Subjec:: G2C Analysis of Wingstay SN-1
SUMMARY :

A sample of Wingstay SN-1 and a sample oI its relatively pure bis
ester, were supm:tted by the Health, Salety, Environmental,
Toxicology and Regulatory Compliance department for GPC amalysis
Lo determine their relactive purities. This information is needed
£O suppert current toxicological testing.

EXPERIMENTAL:

The samples were prepared for analysis by dissolving 0.15g sample
2n 10 ml of THF followed by £iltration zhrough a 0.45um filter
Frior to analysis. The samples were examined by GPC using
reiraciive incdex deteczion. The resul:s are summarized in the
following tabie.

9988-32 38.s S:=4

RT(min) Araal
34.86 .02
358.52 98.06
38.84 .64
43.73 .0L
S1.42 .27
53.0¢ .37
57.02 .33
63.4% .03
Wingstay SN-. Lot= 130893
RT(men Areal
Heavy 32.08 0.2
34.2% 1.3
313.29 p—
3:s 3J§.82 7L
ocher 38.17 2.3
Mono 33.72 2.2
other 4C.52 1.3
1st stage 4..74 8.0
Tetraetiiylene glycol 44.0% 1.3
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ACTachments: YES NO__X__ Signature: E J Lauck

Date Received: 03/15/9% Dace Compleced: 03/20/9%

cc: R T Prudence
A Krishen
Disoss
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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

The data and report presented for "Wingstay® SN-1 - Determination of Water Solubility"
were produced and compiled in accordance with all pertinent OECD Principles of Good Laboratory
Practice. Stability, characterization, verification of the test substance identity and maintenance of
records on the test substance are the responsibility of the Study Sponsor. At the termination of the
testing program, all remaining test substance will be sent to the Study Sponsor. Maintenance of

a sample of the test substance is the responsibility of the Study Sponsor.

SPRINGBORN LABORATORIES, INC.

= Ma.- cholit

John Mao, Ph.D. Date!
Study Director
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SUMMARY

Wingstay® SN-1 - Determination of Water Solubility

SPONSOR:

PROTOCOL
TITLE:

REPORT NUMBER:
STUDY NUMBER:

TEST SUBSTANCE:

EXPERIMENTAL
TEST DATES:

RESULTS:

The Goodyear Tire & Rubber Company

"Test Material: Determining the Water Solubility of a Substance
Following The Official Journal of the European Communities, L 383
A - Part A.6.", Springbom Laboratories, Inc. Protocol #: 112294/EC
AB.

95-5-5893

13537.1294.6107.700

V\ﬁngstay® SN-1, Batch No. 130893, CAS Registry No. 64253-30-1,
a white solid with calculations based on a purity of 100%, was received
from Goodyear Research on 13 December 1994.

2 to 4 March 1995

Wingstay® SN-1 was shown to be extremely insoluble in water. The

water solubility of V\ﬁngstay® SN-1 was determined by the column
elution method to be 46.7 pg/L at approximately 20 °C.

Springborn Laboratories, Inc.
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1.0 INTRODUCTION

Information on physical and chemical characteristics is required to support registration of
products in OECD and EC countries. This report describes the determination of the water solubility
of Wingstay® SN-1. The test substance was analyzed by high performance liquid chromatography
with ultraviolet detection (HPLC-UV).

Water solubility is an important property governing the mobility and distribution of a test
substance within the environment. Generally, highly water soluble substances are more likely to
be transported and distributed by the hydrologic cycle than relatively water-insoluble substances.
The degree of water solubility influences the extent to which a substance may sorb to particulate
matter or cross a lipid/water interface. The water solubility of a substance is specified by the
saturation mass concentration of the substance in water and is a function of temperature. Knowledge
of water solubility is also used to determine appropriate experimental design in ecological effects

and fate tests.

The study was initiated on 14 December 1994, the date the Study Director signed the protocol,
and terminated on the day the Study Director signed the final report. The experimental phase of
this study was conducted from 2 to 4 March 1995 at Springborn Laboratories, Inc. (SL!), Health and
Environmental Sciences, located in Wareham, Massachusetts. All original raw data generated and
the final report produced during this study are stored in Springbom's archives at the above location.

2.0 MATERIALS AND METHODS
2.1 Protocoi
This study was conducted according to the Springbom protocol entitied "Test Material:
Determining the Water Solubility of a Substance Following The Official Journal of the European
Communities, L 383 A - Part A.6.", Springbomn Laboratories, Inc. Protocol #: 112294/EC A.6.

Springborn Laboratories, Inc.
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2.2 Test Substance and Standard Reagents

2.2.1 Test Substance. The test substance, V\ﬁngstay® SN-1, was received from Goodyear
Research, Akron, Ohio on 13 December 1994. Upon receipt at Springborn, the test substance was
stored at room temperature (approximately 20 °C) in a dark, ventilated cabinet. A diagram of the
chemical structure is presented in Figure 1. The following information describes the test substance

received:

Chemical Name: diester of 3-(dodecylthio) propionic acid and tetraethylene
glycol

Physical Appearance: white solid

Batch No.: 130883

CAS Registry No.: 64253-30-1

Purity: used as 100% (Certificate of Analysis, GPC analysis of
V\ﬁngstay® SN-1, Batch No. 130893, Appendix Il)

Molecular Weight: 706.04 g/moi

Density: 0.990 £ 0.009 g/mL at 25 °C (determined at Springborn,
SL| Report # 95-8-6026)

Vapor Pressure: below the detection limit of 1.33 x 10°° Pascal

(1.00 x 107mm Hg) at 20.5 °C (determined at Springbom,
SLI Report # 95-6-5928)

2.2.2 Standard Reagents. All aqueous soiutions were prepared using reagent water
(meeting ASTM Type lIA requirements) obtained with a Sybron/Bamstead NANOpure® Il system.
The filter-sterilized water typically shows greater than 16.7 Mohm-cm resistivity and less than 1 mg/L
total organic carbon, which is the detectabie limit. All chemicals were at least reagent grade from

commercial sources.

2.3 Stock Solution

A 1.00 mg/mL primary stock solution was prepared by dissolving and diluting 0.0502 g of
Wingstay® SN-1 to 50.0 mL with acetonitrile (lot # BJ484). A secondary dilution of this
Wingstay® SN-1 primary stock solution was used to prepare HPLC-UV calibration standards and
Quality Control (QC) samples.

Springborn Laboratories, Inc.
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A 10.0 mg/mL stock solution was prepared for study initiation by dissolving and diiuting 0.251 g
of ngstay® SN-1to 25.0 mL with acetone (lot #8J534). Five milliliters of this stock solution were

used to load the support material for the column elution definitive water solubility test.

2.4 Test System

The column elution method was chosen for the definitive test. The test system consisted
of duplicate double-walled columns. The support material consisted of silica gel (EM Science,
CAS#63231-67-4 ) and was packed in the columns. Both columns were placed in an environmental

chamber maintained at approximately 20 °C throughout the test.

2.5 Test Procedure

Five milliliters of the 10 mg/L stock solution was added to approximately 0.600 g of silica
gel material in roundbottom flasks. The acetone solvent was allowed to evaporate using rotary
evaporation and the treated silica gel was further dried under a stream of nitrogen gas. The treated
silica gel was soaked for 2 hours in 5 mL of reagent water at room temperature. The duplicate
columns were packed with treated silica gel coated in test substance. Reagent water was applied
to the columns with HPLC-grade solvent pumps, one set at a flow rate of 0.20 mlU/min and the other
set at 0.40 mL/min. The test systems were allowed to equilibrate in the environmental chamber.
Samples were collected on Day 2 for HPLC-UV analysis, and were also measured for pH using an
Orion Model 420A meter and glass pH electrode. A total of five samples were collected at

approximately 20-min intervais for each column.

2.6 Analysis

ngstay® SN-1 was measured using a reverse-phase HPLC»UV system. Sampies were
applied to the system by direct aqueous programmed injection. The system consisted of an Hewlett-
Packard Series 1050 solvent pump equipped with an Hewlett-Packard 1050 autosampler, an Hewlett-
Packard 1050 VW UV detector, an Hewlett-Packard 3396A integrator, an Eppendorf CH30 column
heater and an Eppendorf TCS5 column controller. The analyses were conducted under the following

conditions:

Springborn Laboratories, inc.




Report No. 95-5-5893 Page 10

Column: Zorbax C8, (5 ym), 250 mm (length) x 4.6 mm 1.D.
Mobile Phase: 95/5 acetonitrile/reagent water
Flow Rate: 2.0 mL/minute

Column Temperature: 40 °C
Injection Volume: 500 pL
Wavelength: 210 nm

HPLC calibration standards (0.0500, 0.100 and 0.200 mg/L) were prepared by fortifying 50/50
CH,CN/reagent water with the a 0.100 mg/mL V\ﬁngstay® SN-1 secondary stock solution. Two sets
of standards were analyzed by HPLC-UV with the sampie set. A standard curve was constructed
by plotting the UV detection peak height of each analytical standard against the concentration (mg/L)
of the standard injected. A linear regression of the data was performed, and the coefficient of
determination (r?), slope, y-intercept and limit of detection were calculated. The sample concentration
was determined by comparing the HPLC-UV peak height obtained for the sample with the regression
of the calibration standards.

3.0 CALCULATIONS

The following equations were used to calculate measured concentrations and analytical results:

oeC . (signal - b)

m
where: DC = detected concentration (mg/L) in the sample on HPLC-UV
signal = peak signal (height) from chromatogram
b = y-intercept from regression analysis
m = slope from regression analysis
DF = analytical result (mg/L), concentration in the original aqueous sample

Springborn Laboratories, Inc.
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4.0 RESULTS AND CONCLUSIONS

Duplicate columns were prepared at a high (0.40 mL/min) and a low flow rate (0.20 mL/min).
Five sample fractions were chosen after column equilibration. For the lower flow rate the water
solubility of V\ﬁngstay® SN-1was 46.4 £ 3.5 ug/L . For the higher flow rate, the water solubility of
Wingstay® SN-1 was 47.1 £ 1.0 yg/L. The average water solubility of V\ﬁngstay® SN-1 was
determined to be 46.7 yg/L at approximately 20 °C. The pH ranged from 6.16 to 6.70 for all test
samples. Measured concentrations of V\ﬁngstay® SN-1 and pH of test samples are presented in
Table 1. The percent recovery for the QC samples are presented in Table 2 and verified the test

sample integrity over the study duration.

Springborn Laboratories, Inc.
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QUALITY ASSURANCE UNIT STATEMENT

The raw data and report for "Wingstay® SN-1 - Determination of Water Solubility” were
inspected by the Quality Assurance Unit at Springbomn Laboratories Inc., Health and Environmental
Sciences to determine adherence with the study protocol and laboratory standard operating
procedures. In addition, inspection of certain phases of the conduct for the study was performed.

Dates of study inspections, dates reported to the Study Director and to Management are listed below.

Inspection Inspection Reported to Reported to
Date Type Study Director Management
3/2/95 Phase inspection 3/3/95 3/10/95
6/6-7/95 Data audit 6/7/95 6/16/95
6/6-7/95 Draft report audit 6/7/95 6/16/95
6/8/95 Draft report audit 6/8/95 6/16/95
4/18/96 Revised draft report audit 4/18/96 4/19/96
5/30/96 Final report audit 5/30/96 5/30/96

SPRINGBORN LABORATORIES, INC.

@%jm 34/’71«49{.

Doreen S. Newhouse Date
Manager,
Quality Assurance Unit

Springborn Laboratories, Inc.
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TABLE
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Table 1. Solubility of Wingstay® SN-1 in reagent water.?
0.4 mUmin_ _0.2 mL/min _
Concentration pH Concentration pH
Replicate yo/L ug/L
1 459 50.8
2 48.2 48.8
3 48.1 445
4 46.5 41.8
5 46.7 6.70 45.9 6.16
Mean 471 Mean 46.4
Std. Dev. +1.0 Std. Dev. £3.5

2 Calculations were performed using the actual unrounded analytical data and not the rounded values presented

in this table.
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Table 2. Quality control samples prepared in 50/50 CH,CN/reagent water.
Nominal Measured Percent
Concentration Concentration Recovery
(ugiL) (ugiL) (%)
QC1 50.0 50.6 101
Qc2 100 97.2 g7.2
QC 3 200 199 99.3
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FIGURES
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Figure 1. Diagram of the chemical structure of Wingstay® SN-1.
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Figure 2. HPLC chromatogram of Wingstay® SN-1 in a 0.05 mg/L standard
solution.

s RUM @ 13 LY ¢ 4. L9939 L7199 4

p——— e P T

%—- 7.éL2 W’ingstay" SN-1

sTOP

Springbom Laboratories, Inc.




Report No. 95-5-5893 Page 20

Figure 3. HPLC chromatogram of Wingst’ay® SN-1 sampile.
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Figure 4. HPLC chromatogram of control sample.’
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No peak corresponds to the retention time for ngstay® SN-1 (V\ﬁngstay® SN-1is
detected at a retention time of approximately 7.6 minutes).
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5.0 APPENDIX |-STUDY PROTOCOL
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Springborn Laberatories, Inc.
Environmental Sciences Division
790 Main Street ® Warenam, Massachusetts 02571-1075 @ (508) 295-2550 ® Taiex 4436041 @ Facsimile (508) 295-3107

TEST PROTOCOL

PROTOCOL TITLE: Test Material: Determining the Water Solubility of a Substance
Following The Official Journal of the European Communities, L383 A - Part A.5.

TO BE COMPLETED BY THE STUDY SPONSOR:

Study Sponsor: Goodyear Tire & Rubber Company

Address: 142 Goodyear Boulevard

Akron, OH 44305 Phone: 216-796-2963
Sponsor Protocol/Project No.:

Test Material Name(s): Wingstay SN1
Purity: CAS#orlot# CAS %4353 =30-1 |+ F(30%93

Additional Comments and Madifications: Coedyeas Sampls oo 34 ~(4-3
TRAmANciged) +1fi3 A% Privasmt

o/

Sponsor Approval /0 / %& I Date /2 -/5 - /9‘5/

TO BE COMPLETED BY SPRINGBORN LABORATORIES BEFORE TEST INITIATION:
Testing Facility: Springborn Laboratories, 790 Main St., Warenam, MA 02571

Study Director: :T:%A f}‘ﬂ‘,;._c fb‘w B . Study No.: 13537-139u .(107-700
Test Concentration: 100% Test Material ‘
Proposed Experimental Dates: (Stamp f'C ' j (Terminaton) 3 } 29 -
= Wge ! Ll led
Study Director Signature Study I:‘iﬁaéo‘nbate
@
ﬂ*ﬁ‘
| “Jse Moo ‘
Springborn Laboratories Protocol #: 112294/EC A.5. @ 5pri ’i':ga _e": of 6
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TEST MATERIAL: DETERMINING THE WATER SCLUBILITY OF A SUBSTANCE
FOLLOWING THE OFFICIAL JOURNAL OF THE EURCPEAN COMMUNITIES,
L383 A - PART A5

1.0 INTRCOUCTION

The mobility of 3 substance in the enviranment is largely determined by its water soiubility. The
water saiubility of a substance is specfied by the saturation mass cancentration of the
substance in water and is a function of temperature. The crocedures described in this protocoi
llustrate two methods for the determination of the water solukility of a chemicai substance. The
“calumn elution method” is applicatie to substances with low solubilities (< 10~ g/L) and the
"Nask method" applies to relatively sclubie substancss (> 107 g/L).

Preliminary testing is performed in order to determine the apcroximate amaount of sampie and
the time necessary to achieve the saturation mass oncantration. Using the “column efution
method” the eiution of the test chemicai in water, from a mico-csiumn charged with an inert

(in the absencs of any undissoived particuiate matter) is determined using a suitable analytical
method. Procedures described in this protacal are designed o canform with the Officiai
Joumai of the Eurcpean Communities (EC. 1992).

2.0 MATERIALS AND METHODS

2.1 Test Materiais:

Ucen amival at Seringborn Laboratcries, Inc., afl test arices, materials, reference substancas
and stancards are received by the Test Material Canter. Reccres are maintained by GLP
Standards, and a Chain-of-Custady is astablished. The condition cf the external packaging of
the test material is recorded and any damage is noted. The packaging is removed, the primary
sicrage cantainer is inspected for ‘eakage or damage, and the condition is recorded. Any
camage is reported to the Sponsor and/or manufacurer,

£3cn test materia] sample is given a unique sameie ID numeer and is stored under the
cenditions specified by the Sponser or manufaczurer. Aggroximately 10 to 50 g of test material
is required for these tests. Detection limits for measuring the test materiai concentration and
ther parameters will determine the exac ameunt neeced. The following information is
required from the Study Sponscr: test material lot or batch numter, test mataria) purity, water
solubiity (pH and temperature of solubility determinaticn), vager pressure, storage stability,
methods of analysis of the test material in water, MSCS and safe nandling precadures, and a
verified expiraticn or reanalysis date, if applicaple.

Springbomn Laboratonies Protocol # 112294/EC A8, Page 20of 6

Springborn Laboratories, Inc.




Report No. 95-5-5893 Page 26

22 Preiiminary Testing. Approximately 0.1 grams of test sulstancs (sclid substances
must be pulverzed) is added to a giass stoppered graduated cylinder. Increasing
amounts of room temperature distilled water are added (refer to Tabie I) . After each
addition of the indicated amount of water is made, the mmxture is shaken vigorousiy for
10 minutes and is visually checked for any undissoived sarucutate. If, after the addition
of 10 mL of water, the sampie or parts of it remains undissotved, the contents are
fransferred to a 100 mL graduatad cylinder. At law water solubilities a period up ta 24
hours may be required to compietely dissoive a sutstanca. The approximate soiubiiity
is fisted in Table | under the amount of water reguired for complete dissoiution of the
sample. f the substance is stil apparently insolubie, further dilution shouid be
undertaken to ascertain whether the column eiution or 9ask solubility method should be

used.
Tabie |
mL of watar 0.1 Q.5 1 2 10 100 >100
-~ Solub. g/l > 1000 1000 200 100 50 10 <1
to 200 to 100 to50 10 to1

23 Definitive Testing
231 Column Elution Method -

Aporoximatety 600 mg of support material (ie., gtass beads, silica) is weighed and
transferred to a 50 mL roundbettom flask. An 3opropnate amount of test substance
disscived in a suitable soivent and added to the reunabottem flask, and the soivernt is
completely evaporated using rotary evaporaticn. The loaded material is allcwed to soak
far approximately 2 hours in approximatety 5 mL of water, and the suspension is then
adced to the microcoiumn. The test material is eiuted from the support material with
distiled water and is monitored Dy either of the two foilowing metheds:

2.3.1.1 Laveling Vessal - A connection !o the leveiing vessei is made by using a ground
glass joint connected by PTFS twping. At an acocroximateiy flow rate of 25 mUhr
successive eiuate fractions are colleciad and anaiyzed by a suitatle anaiytical
method.

Fractions from the middle eluate range where the cancantration are constant (=
30%) in at least five consecutive fractions are used to determine the salubility in
water. The procadure is repeated at haif *he flow rate of the first. if resuits of
the two runs are in agreement, the tast is cansicersd satisfactory. If this is not
the case, then halving the flow rate must be ccntinued until two successive runs
yieid the same water soiubility. The pH of each sampie shouid be recorded.

Senngbom Laboratories Protocol #: 112294/EC A5, Page 3of 6
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2.3.1.2 Circulating Pump - In order to use a creulatng pump the microcsiumn must be
aitered with a two-way stopcock. The creutating pump can be 3 peristaitic pump
or a membrane pump. The flow through the column is started at an acproximate
flow rate of 25 mi/hr. (approximately 10 ted volumes per haur). The first five
bed voiumes are discarded ta remaove water soluble impurities. The recycling
pump is connected and the apparatus allowed to run until equilibration is
establisned, defined by five successive sampies whese concentrations do not
differ by more than % 30 percent in a random fashion. Sampies should be
separated from each other by time imervais corresponding to the passage of at
least ten bed volumes of the ejuent. The amount of test matenai present in the
ejuent is mesured using an appropnate anaiyticai metod.

In both cases (circulating pump and the leveling vessei) the fractions sampiled
should be checked for the Tyndall sffec: (ignt scattenng). Presenca of such
particies invalidates the resuits, and the t=st should be repeated with
improvements in the filtenng acion of the coiumn. The pH of each sample
should be recorded and a second run snculc be performed at the same
temperature.

2.3.2 Flask Method

The quantity of matenal necessary o saturate the desired volume of water is estimated
from the preliminary test. The volume of water required depends on the anaiytical
method and the solubility range. About five times the quantity of material determined as
described above is weighed into each of three gtass vessels fitted with glass stoppers
(i.e., cantrifuge tubes, flasks). The chosen voiume of water is added to each vesse and
the vesseis are agitated at 30°C, using a shaking or sumng device capable of operating
at a constant temperature (i.e., magnetc stirrer in 3 thermestatically cantroiled water
bath).

After 24 hours one of the vesseis is removed and re-equilibrated for 24 hours at the tast
temperature (20 = 0.5°C) with occasional shaking. The cantents of the vessei are then
camrrfuged and the concantration of camgeund in the cear aqueous phase is
determined by a suitable anaiytical method. The other two flasks are treated similarty
atter initiai equilibration at 30 *°C for two and three days, respectively. If the analytical
resuits from at least the last two vessels agree with the required reproducibility (at least
15%), the test is consicered to be satisiaciary. The whcle test shouid be repeatec using
longer equilibration times if the resuit rcm vesseis {, 2 and 3 show a tendency to
increasing vaiues.

Springborn Laboratories Protocel # 112294/EC A.S. Page 40of 6
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24. Anaiytical Procadure

A compound specific analytical method is required ‘or thasa determinations since a small
amount of soluble impunty could cause large emrors in the measured water solubility. Exampies
of such methods are: gas or liquid chromatography, titrations, shotometry or polarograpny.
The methaod seiected will be validated at Senngtem Latorateries, Inc.

3.0 RECORDS TO BE MAINTAINED
Recards to be maintained include, but are not limited to. carrespondenca and other documents
relating to the interpretation and evaluation of data as weil as all raw data and documentaticn
generated as a result of the study.
4.0 REPORTING
The regort will be a typed document, submitted in tripiicate, cescribing the results of the study,

and wiil be signed by the Study Oirector and Quality Assuranca Unit. it will include, but not be
limrted to, the following:

* Cates on which the study began and ended.

° Name and address of laboratery cancucting he test, name(s) of person(s) responsible
for carrying out the test.

* A tull description of the experimental design and procecures followed and a description
of the test equipment used.

* Icentification of the test substancs including cnemical name (CAS number) and

percentage of active ingredient, emgincal formula, molecular structure, qualitative and
quantitative descriptions of the chemical camgasiticn (Sponsor supplieq).

The principal mathematical equations used in generating and analyzing the data as well
as calcutations using these eguaticns. Tacular and grachical representations of the data
(if applicabie),

Caolumn eiuticn method: individual cancentraticns, few rates, pH of each sample,
temperature of each run, methed of anatysis empioye<, nature of the carrier material,
loading of carmier material, the mean water solutility repcrted as grams per mL water,
and standard deviation from at least five sampies ¢n the saturation plateau, and the
average of the two successive, acceptadie runs.

* Flask Method: the test temperature, the analytical methed employed, individual
anaiytical determinations and the average where mere than cne value was determined

Spnngbom Laboratories Protacel #: 112294/EC A6, Page 5¢cf 8
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for one flask and the average of the valus for the differert %asks which were in
agreement, reported as grams per mi. of water and the pH of each sampie.

° Location of raw data and report.
© A complets description of any protaco! deviations and the impact expected.

* Dates of Quality Assurance audits reviews ‘o the Stugy Cirector and management,
signed by the QA unit..

5.0 PROTOCOL CHANGES

All amendments to the approved protocol must be documentad in writing signed by bath the
Study Qirector and the Sponsar's contact or representative. Protocs! amendments and
deviaticns must inciuds the reasons for the change and the imeacs of the change on resuits of
the stugy, if any. If necessary, amendments initiaily may be in the form of verbal authorzation,
followed by Springbomn's written documentation of the amendment. In such a case, the
effective date of the amendment will be the date of vernai authorzation.

6.0 SPECIAL PROVISIONS

GOOD LABORATORY PRACTICES (GLP): All test srocacures, documentation, recards, and
reports will comply with the Community princoies of Good Lataratory Practices as
promulgated under the Council Direcive 88/320/E=C of 9 June 1988.

TEST MATERIAL DISPOSAL: After 60 days of the issuance of ‘he final report, the test mateniai
will be retumed to the Sponsor's projec: officer, at Soonscr expense, uniess different
arrangements are made.

ARCHIVAL: Ali aw data will be archived by the Stucy Scenscr uniess diffarent arrangements
are made. A copy of the final report will be arcnived at Scringoorn Labarataries, inc.

7.0 REFERENCE

£ (Cfficial Joumnai of the Eurcpean Communities), L383. Decamger 29, 1982, Part A:
Methocs for the Determination of Physico-Chemical Progerties. Section A.5.

Speringbom Laboratories Protocol #: 112294/EC A.6. Page §of §
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6.0 APPENDIX Il - CERTIFICATES OF ANALYSIS
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9L/20/95 L5:19 =216 796 3304 COYR RES RM 2356 Qooz

THE GOODYEAR TIRE & RUBBER COMPANY
BAYPORT CIEMICAL PLANT
P. O. BOX 6&9
LA PORTE, TEXAS 77572
(713) 474-0027

CIRTIFICATE OF AMNALYSIS
WINGSTAY~-SNL

(SPEC. LIMITS) METHDD

LOT NO. 130891
BATCE NUMRAER 7
QYSTLL POINT C >27.0 E-867 27.0
CCLCR GRRDNER SCALZE 3 MAX. Visual 1
SPECTYIC GRAVITY € 40 C 0.970-0.380 E-201 0.978
BROQEFI=ID VIS. CPS 40 C 20-40Cps B-128 32.20
8IS ESTER CONTENT, % 65 - 80 B-520 66.61
WCNC ESTER CONTENT, & 20 MAX. B-920 17.87
STAGE 1, % 2-320 11.63
TEC. % 2 MAX. B-920 Q.86
37G. 1 RESIDQAL MERCAPTAN, & 1 MAX. BE-920 8.1l
APPARENT CHARGE RATIO 1.88-2.10 1.97
TCTAL DRUMS SHIPFED € 400¢ unavall.
SHIPPFED TO: GOUDYEAR

PO ¢

CADE RO.

I the underzigned, certify that all test wers perZormed in accordaace
with approved test methods and that ths results are correct.

Greg 2rill, Manager

Quality Assurance
Prepared by: M. Lee

Date: January 12, 1994
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95079R2S1062

RESZARCH & DEVELOPMENT ANALYTICAL 3ERVIZES
LABORATORY WORX REPORT 95-0230

Cate: Marzn 20, 1998
TO: 2 J Serva
TROM: = J Lauck

Sub-ect: GPT Analysis of Wingstay SN-1

A sample of Wingstay SN-1 and a sample of its relazively pure bis
ester, were sunm:tted py the Health, Safecy, =zZnvirconmental,
Toxicology and Regulatory Compliance department for GPT analysis
2 Zeztermine their relative purities. This informacion is needed
I Support current toxicological testing.

SRR IMENTAL:

The sanples were prepared for analysis dissclving 0.15g sample
- . - - . . v N - . p

in 23 =l of THFY foilowed by filtration through a 0.43um filcer

ST =2 analysis. The samples were exam:nes by G237 using

ractive .ndex dertection. The results are surmarized in the

-owWing Tacle.

-
-
L4
-

-

9988-52 Bis sStd

RT(mzn) Area’
34.86 .02
36.51 98.06
38.84 .64
43.72 .02
S1.42 .27
53.06 .37
57.0. .88
60.4% .02
Wingstay SN-1 Loce _2CBS:2
RT (msn) Areal
Seawrs 33.08 0.2
34.258 i3
35.25 b
3:s 36.52 731
Stner 38..7 ».3
Mons 38.72 3.9
sIner 40.563 Z.3
lst stage 41.74 §.C
Teiraeinyl.ene glycol 44.08 2.3
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Tox Concern

COMMENT

AQUATIC TOXICITY TO DAPHNIA MAGNA IS OF HIGH CONCERN WITH A 48 HOUR ECS0
OF 97.0 UG/L. NOEC<35UG/L. MEASURED CONCENTRATIONS AND A FLOW THROUGH
TEST WERE USED.

AQUATIC TOXICITY TO THE ALGA, S. CAPRICORNUTUM IS OF HIGH CONCERN WITH A
72 HOUR ECS0 OF 65 UG/L. NOEC=4.5 UG/L. NOMINAL CONCENTRATIONS WERE
USED. THE CHEMICAL HAD A SOLUBILITY OF 46.7 UGIL.




