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April 30, 2010

Document Control Office (7407)
Office ofPollution Prevention and Toxics
U.S. Environmental Protection Agency
Attn: TSCA Section 8(e) Coordinator
Ariel Rios Building
1200 Pennsylvania Avenue, NW
Washington, DC 20004
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Re: TSCA Section 8(e) Notification of Substantial Risk
Octamethylcyclotetrasiloxane, Decamethylcyclopentasiloxane,
Dodecamethylcyclohexasiloxane and Octamethyltrisiloxane

Dear TSCA Section 8(e) Coordinator:

In accordance with the provisions of Section 8(e) of the Toxic Substances Control Act (TSCA),
as interpreted in the TSCA Section 8(e) Policy Statement and Guidance, Fed. Reg. 33129 (June
3,2003) and other Agency guidance, Dow Corning is submitting information from an ongoing
program of sediment studies with cyclic and linear methylsiloxanes. Enclosed are copies of 11
final reports. Dow Corning has not made a determination at this time that any significant risk of
injury to human health or the environment is presented by these fmdings. Dow Corning does not
believe this information triggers reporting obligations but lacking relevant guidance from EPA,
Dow Corning is submitting the information under Section 8(e) of TSCA as a precautionary
measure.

Chemical Substances
CAS No. 556-67-2 Octamethylcyclotetrasiloxane (D4)
CAS No. 541-02-6 Decamethylcyclopentasiloxane (D5)
CAS No. 540-97-6 Dodecamethylcyclohexasiloxane (D6)
CAS No. 107-51-7 Octamethyltrisiloxane (L3)
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Summary of Results
1) Bioaccumulation Studies with Lumbriculus variegatus

• Octamethylcyclotetrasiloxane (04): A Bioaccumulation Test with Lumbriculus
variegatus Using Spiked Sediment.
This study was performed using artificial sediment prepared based on OECD Guideline
218. Two treatment groups were exposed and a negative control was performed
concurrently. The mean measured sediment concentrations were 0.86 and 4.06 mg/Kg
(based on dry weight). The biota-sediment accumulation factor (BSAF) values for the
low and high level treatment groups were 28 and 9.5, respectively. The bioaccumulation
factor (BAF) values were 20 and 6.7, and the kinetic bioaccumulation factor (BAFK)
values were 20 and 6.7 also.
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• D5: A Bioaccumulation Test with Lumbriculus variegatus Using Spiked Sediment.
This study was performed using artificial sediment prepared based on OECD Guideline
218. Two treatment groups were exposed and a negative control was performed
concurrently. The mean measured sediment concentrations were 20.8 and 336 mgIKg
(based on dry weight). The BSAF values for the low and high level treatment groups
were 6.9 and 0.74, respectively. The BAF values were 4.3 and 0.46, and the BAFK
values were 4.3 and 0.46 also.

• Dodecamethylcyclohexasiloxane (D6): A Bioaccumulation Test with Lumbriculus
variegatus Using Spiked Sediment.
This study was performed using artificial sediment prepared based on OECD Guideline
218. Two treatment groups were exposed and a negative control was performed
concurrently. The mean measured sediment concentrations were 28.1 and 484 mglKg
(based on dry weight). The BSAF values for the low and high level treatment groups
were 0.92 and 0.097, respectively. The BAF values were 0.66 and 0.070, and the BAFK
values were 0.67 and 0.070.

2) Prolonged Toxicity Studies with Lumbriculus variegates
• Octamethylcyclotetrasiloxane (D4): A Prolonged Sediment Toxicity Test with

Lumbriculus variegatus Using Spiked Sediment.
This study was performed using artificial sediment prepared based on OECD Guideline
218. The mean measured sediment concentrations ranged from 0.73 to 38 mgIKg (based
on dry weight). The 28-day median lethal concentration (LC50) was calculated as 9.32
mgIKg. The lowest-observed-effect concentration (LOEC) was determined to be 0.73
mgIKg. A no-observed-effect-concentration (NOEC) was not determined in this study.

• D4 - Sediment-Water Lumbriculus Toxicity using Spiked Natural Sediment, Following
OECD Guideline 225.
This study was performed using natural sediment collected from Glen Charlie Pond,
Wareham, MA. The mean measured sediment concentrations ranged from 1.2 to 32
mgIKg (based on dry weight). The 28-day LC50 was calculated to be >32 mgIKg. The
LOEC was determined to be 19 mgIKg and the NOEC was 13 mgIKg.

• D5: A Prolonged Sediment Toxicity Test with Lumbriculus variegatus Using Spiked
Sediment.
This study was performed using artificial sediment prepared based on OECD Guideline
218. The mean measured sediment concentrations ranged from 24 to 1272 mg/Kg (based
on dry weight). The 28-day LC50 was estimated to be > 1272 mg/Kg. The LOEC was
determined to be >1272 mg/Kg and the NOEC was 1272 mg/Kg, the highest
concentration tested.

Dow Corning Corporation
Midland, Michigan 48686-0994
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• Octamethyltrisiloxane (L3, CAS No 107-51-7): A Prolonged Sediment Toxicity Test
with Lumbriculus variegatus Using Spiked Artificial Sediment.
This study was performed using artificial sediment prepared based on OECD Guideline
218. The mean measured sediment concentrations ranged from 0.65 to 17 mglKg (based
on dry weight). The 28-day LC50 was estimated to be >17 mgIKg. The LOEC was
determined to be 1.6 mgIKg and the NOEC was 1.1 mgIKg.

3) Prolonged Toxicity Studies with Chironomus riparius
• D4: A Prolonged Sediment Toxicity Test with Chironomus riparius Using Spiked

Sediment.
This study was performed using artificial sediment prepared based on OECD Guideline
218. The mean measured sediment concentrations ranged from 6.5 to 355 mgIKg (based
on dry weight). The 28-day median effect concentration (EC50) was calculated to be 114
mg/Kg. The LOEC was determined to be 131 mgIKg and the NOEC was 44 mgIKg.

• D5: A Prolonged Sediment Toxicity Test with Chironomus riparius Using Spiked
Sediment.
This study was performed using artificial sediment prepared based on OECD Guideline
218. The mean measured sediment concentrations ranged from 35 to 759 mgIKg (based
on dry weight). The 28-day EC50 was calculated to be 257 mgIKg. The LOEC was
determined to be 160 mg/Kg and the NOEC was 70 mg/Kg,

• D6: A Prolonged Sediment Toxicity Test with Chironomus riparius Using Spiked
Sediment. (Final study report to be submitted under separate cover when available)
This study was performed using artificial sediment prepared based on OECD Guideline
218. The mean measured sediment concentrations ranged from 22 to 684 mgIKg (based
on dry weight). The 28-day EC50 was calculated to be 37 mgIKg. The LOEC was
determined to be 22 mg/Kg. A NOEC value was not determined in this study.

A follow-up study is planned with D6 and Chironomus riparius using natural sediment,
which may be completed as early as Q4 2010. The bioavailability ofD6 in natural
sediment is more representative of the situation in the real environment, which should
yield a more realistic measure of toxicity. A copy of this study report will be forwarded
to OPPT when it becomes available.

• Octamethyltrisiloxane (L3; CAS No. 107-51-7): A Prolonged Sediment Toxicity Test
with Chironomus riparius Using Spiked Sediment.
This study was performed using artificial sediment prepared based on OECD Guideline
218. The mean measured sediment concentrations ranged from 7.4 to 435 mg/Kg (based
on dry weight). The 28-day EC50 was calculated to be 166 mgIKg. The LOEC was
determined to be 84 mgIKg and the NOEC was 39 mgIKg.

Dow Corning Corporation
Midland, MIchigan 48686-0994
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4) Prolonged Toxicity Study with Hyalella azteca
• 28-Day Toxicity Test Exposing Freshwater Amphipods (Hyalella azteca) to D5 Applied

to Sediment Under Static-Renewal Conditions Following OPPTS Draft Guideline
850.1735.
This study was performed using natural sediment collected from Glen Charlie Pond,
Wareham, MA. The mean measured sediment concentrations ranged from 18 to 460
mg/Kg (based on dry weight). The 28-day LC50 was calculated to be 310 mg/Kg. The
LOEC was determined to be 230 mg/Kg and the NOEC was 130 mg/Kg.

Summary
A description ofall the results is available in the enclosed reports and final reports from studies
in progress will be submitted to EPA as studies are completed. Dow Corning has not made a
determination at this time that any significant risk of injury to human health or the environment
is presented by these findings.

Actions
Dow Corning Corporation will notify EPA of any further relevant information that may be
developed concerning these materials. If you have any questions concerning this submission,
please contact me at (989) 496-8046, Kathy.plotzke@dowcoming.com, or at the address
provided herein.

Kathleen P. Plotzke, Ph.D.
Director, Health and Environmental Sciences
(989) 496-8046

Dow Corning Corporation
Midland, Michigan 48686-0994

Phone: (989) 496-4000

www dowcorrung com
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This study was conducted in compliance with Good Laboratory Practice Standards as
published by the U.S. Environmental Protection Agency in 40 CFR Parts 160 and 792, 17 August
1989~ OECD Principles of Good Laboratory Practice (ENV/MC/CHEM (98) 17); and Japan MAFF,
II NohSan, Notification No. 6283, Agricultural Production Bureau, I October J999, with the
following exception:

Periodic analyses of well water and sediment for potential contaminants were not conducted
in accordance with Good Laboratory Practices; however, these analyses were performed using a
certified laboratory and standard U.S. EPA analytical methods

The test and reference substance characterization and stability under storage conditions at the
test site were not determined in accordance with Good Laboratory Practice Standards.

STUDY DIRECTOR;
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This study was conducted in compliance with Good Laboratory Practice Standards as published by
the U.S. Environmental Protection Agency in 40 CFR Parts 160 and 792, 17 August 1989, OECD
Principles of Good Laboratory Practice, (ENV/MC/CHEM(98)17); and Japan MAFF, II NohSan,
Notification No. 6283, Agricultural Production Bureau, I October 1999. The dates of all inspections
and audits and the dates that any findings were reported to the Study Director and Study Director's
Management were as follows:

DATE REPORTED TO:
ACTIVITY: DATE CONDUCTED: STUDY DIRECTOR MANAGEMENT:

Protocol August 10, 2007 August 10, 2007 August 21, 2007
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Biological Data and Draft
Report March 31 - April 3, 2008 April 3, 2008 April 14, 200S

Analytical Data and Draft
March 24 - 28, 2008 March 28, 20()S April I, 200S

Report

Final Report August 14,2008 August 14,2008 August 14,2008

All inspections were study-based unless otherwise noted.

Michael D. Greene
Quality Assurance Representative
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SUMMARY

Project Number 570A-III

SPONSOR: Centre Europeen des Silicones European Chemieallndustry Council (Cefie)

TITLE: Octamcthylcyclotetrasiloxane (D4): A Bioaecumulation Test with Lumbriculus variegatus
Using Spiked Sediment .

WILDLIFE INTERNATIONAL, LTD. PROJECT NUMBER: 570A-III

TEST DATES: Study Initiation:
Experimental Start (OECD):
Experimental Start (EPA):
Biological Termination:
Experimental Termination:

July 13, 2007
September 12,2007
September 17, 2007
November 7,2007
December 5, 2007

LENGTH OF EXPOSURE: 51 Days (28 days Uptake; 23 days Depuration)

TEST ORGANISM: Oligochactc iIumbriculus variegatus}

SOURCE OF TEST ORGANISMS;

TEST CONCENTRATIONS:

Environmental Consulting and Testing
1423 N. Sth St. Suite lIS
Superior, Wisconsin 54880
U.S.A.

RESULTS:

BAF1

k,2

k2
3

BAFK4

tll2 (dars)s

~o (days)"

Nominal
Negative Control

5.0 mg a.i./Kg
20 mga.i./Kg

0.86 mg a.i.lKg

19.6

4.0

0.21

19.7

3.4

11.2

Mean Measured in Sediment
<LOQ

0.86 mg a.i./Kg
4.06 mg a.i./Kg

4.06 rug a.i./Kg

6.7

1.3

0.20

6.7

3.5

11.5

1 BAF= Bioaccumulation Factor
2 k, =Kinetic UptakeRate
3 k: '" Depuration Rate
4 BAFK OOS'-'U 011 Whole Tissue Concentrations(BAFK=KineticBioaccumulation Factor)
5 tin =Calculatedtime for 50% clearance0l'D4 in tissue
6 L.o '" Calculatedtime to reach 90%ofsteadv-statc in tissues.
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INTRODUCTION

This study was conducted by Wildlife International, Ltd. for Centre Europecn des Silicones

European Chemical Industry Council (Cefic) at the Wildlife International, Ltd. aquatic toxicology

facility in Easton, Maryland. The in-life phase of the test was eonduetcd from September 17, 2007 to

November 7,2007. Raw data generated by Wildlife Intemational, Ltd. and a copy of the final report are

filed under Project Number 570A-J 11 in archives located on the Wildlife International, Ltd. site.

OBJECTIVE

The objective of this study was to determine the bioaccumulation potential of sediment

incorporated D4 in the oligochaete, Lumbriculus variegatus during a 28-dny exposure period under

flow-through test conditions followed by a depuration period of at least 14 days in untreated sediment.

The sediment used in the test had an organic content ofapproximately 3%. A 28-day ration of food was

dry mixed into the test chambers after the sediment had been added, but immediately before water was

added to the test compartment, and 48 hours before the organisms were added. The measured endpoints

of the test were tissue concentrations after J4 and 28 days ofuptake and during depuration.

EXPERIMENTAL DESIGN

The test consisted of a 28-day uptake phase followed by a 23-dny depuration phase. During the

uptake phase, oligochaetes were exposed to two sub-lethal test concentrations and a negative control.

Eight replicate test chambers were maintained in each treatment and control group. Seven replicates

were initiated with approximately one gram of tissue in each replicate. One replicate was used for

analytical sampling of sediment on Day 0 and did not contain organisms. Each test chamber contained

a quantity ofsediment and overlying water.

Nominal test concentrations selected in consultation with the sponsor were 5.0 and 20 mg a.i.lKg

of sediment based on the dry weight of thc sediment. The results of the study are based on the mean

measured test concentrations, Sediment samples were collected and analyzed from one sacrificed

replicate of each treatment group and control on days 0, 14 and 28 of the uptake phase. Results of the

analyses were used to verify the exposure over time. Tissue samples were collected from the culture on

Day 0 and from one sacrificed replicate from each treatment group and control on days 14and 28 ofthc

uptake phase and day 14 of the depuration phase. An additional replicate was sacrificed at the end of

the depuration phase from each treatment group and control for the determination of lipid content in the
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tissue. The tissue concentrations were used to calculate the uptake rate constant (k.), the depuration

rate constant (k2) , and the kinetic bioaccurnulation factor (BAFK).

MATERIALS AND METHODS

The study was conducted according to the procedures outlined In the protocol, "04: A

Bioaccumulation Test with Lumbriculus variegatus Using Spiked Sediment" (Appendix I). The

protocol was based on a study design proposed by Phipps ct. AI. (1993): Use of the Aquatic Oligochaetc

Lumbriculus variegatus for Assessing the Toxicity and Bioaccumulation of Sediment-Associated

Contaminants (I); the ASTM E 1706-00 Guideline: Standard Test Methods for Measuring the Toxicity

of Sediment-Associated Contaminants with Fresh Water Invertebrates (2); the OPPTS 850.1735

Guideline: Whole Sediment Acute Toxicity Invertebrates, Freshwater (3); European Chemicals Bureau

Technical Guidance Document on Risk Assessment, Part II (4), and the Federal Environment Agency:

Validation of the Preliminary Ell-Concept of Assessing the Impact of Chemicals to Organisms in

Sediment by Using Selected Substances (5).

Test Substance

The test substance was received from Dow Coming on June 22, 2007 and assigned Wildlife

International identification number 8160. The test substance, a liquid, was identified as: Dow

Corning" 244 Fluid; CAS Number 556-67-2; Batch No. LL084732. The reported purity was 99.75%,

with an expiration date ofJanuary 19,2009. The test substance was stored under ambient conditions.

Internal Standard

The internal standard was received from Sigma-Aldrich on March 30,2006 and was assigned

Wildlife International, Ltd. identification number 7566 upon receipt. The standard, described as a

liquid, was identified on the label as: Tetrakis (trimethylsilyloxy) silane; 97%; Lot #: I3222MB;

CAS #: 3555-47-3. The standard had a reported purity of 97%. The standard was stored under

ambient conditions.

Test Sediment

Formulated sediment based on the recommendations of OECD Guidelines 218 (6) was used.

The sediment was composed of approximately 10% peat moss, 70% sand and 20% silt and clay

(kaolin caly). The sand and clay were mixed in a PK Twinshell mixer for 20 minutes without the
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peat, since the peat was added later (Appendix 2). The targeted or-ganic carbon content of the final

mixture was 5.0 ± 1.0%. The dry constituents of the final mixture were stored under ambient

conditions until used. The results of periodic analyses performed to measure the concentrations of

selected contaminants in the formulated sediment used by Wildlife International, Ltd. are presented in

Appendix 3. Samples of the sediment used in the test were sent ro Agvise Laboratories, Northwood,

ND and summaries of the sediment characterizations are found in Appendix 8. The percent organic

carbon of the sediment used durin~ the uptake phase and depuration phase was found to be 3.2 and

3.4%, respectively.

Dilution Water

The water used for culturing and testing was freshwater obtained from a well approximately

40 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 measurements of the

well water during the four-week period immediately preceding the test are presented in Appendix 4.

The well water was passed through a sand filter to remove particles greater than approximately

25 urn, and pumped into a 37,800-L storage tank where the water was aerated with spray nozzles.

Prior to use, the water again was filtered (0.45 um) to remove microorganisms and particles. The

results of periodic analyses performed to measure the concentrations of selected contaminants in the

well water used by Wildlife International, Ltd. arc presented in Appendix 5.

Test Apparatus

The study was conducted in a temperature-controlled room. Each test chamber was a 9-L

aquaria (approximately 15 x 30 x 20em high) holding approximately 5 liters of water and lIiter of

sediment. Aquaria were arranged in groups of four according to treatment group.

A continuous-flow diluter was used to provide dilution water (well water) to each aquaria so

that there were two volume additions per day. The flow of dilution water was controlled using

rotamcters. The rotametcrs were calibrated prior to the start of the test and approximately weekly

during the test. The diluter system delivered dilution water to a mixing chamber from which one line

was split into four separate supply lines that deliver water to eaeh aquaria in the group. The

proportion of water split to each replicate was checked prior to the test and approximately weekly
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during the test to ensure that flow rates varied by no morc that 10% of the mean flow rate of the

replicates. The general operation of the diluter was checked visually two times per day during the test

and at least one time at the beginning and end of the test.

Preparation of Test Concentrations

Concentrations of the test substance were prepared 011 a dry weight basis, (i.c., mg test

substance/Kg dry sediment). Nominal test concentrations were 5.0 and 20 mg a.i.lKg. An aliquot of

400 g of peat (75% moisture content) was weighed into 24 Nalgcne bottles. Eight bottles were used to

prepare the 5.0 mg a.i./Kg treatment level and eight were used to prepare the 20 mg a.i./Kg treatment

level. The remaining eight bottles were used to prepare the negative control. Neat test material was

then added to the peat and mixed overnight on a rotary mixer. After approximately 18 hours of mixing

the treatment groups were completely processed one at a time. Approximately 900.0g of the sand and

clay mixture was added to each of the 24 Nalgene bottles (eight at a time) and mixed on the rotary

mixer for approximately 40 - 60 minutes each.

Eight replicate test chambers were prepared for each treatment and control group for use in the

uptake phase. For each replicate, 1000 mL of sediment was placed in a 9L glass aquaria. Next, a pre

weighed amount of food (Salmon Starter), enough for 28 days, was added to each chamber that would

contain organisms during the test and was mixed into the dry sediment using a glass stir rod. Finally,

approximately 5000 mL of overlying water (well water) was poured into the chamber over a baffle to

minimize the disturbance to the sediment. Test chambers were indiscriminately positioned in an

environmentally controlled room in groups offour according to treatment group approximately 48 hours

prior to test initiation to condition the sediment prior to introduction of organisms. At test initiation and

termination, the overlying water in all test chambers appeared clear and colorless.

Three replicate test chambers were prepared for each treatment and control group for use in the

depuration phase. For each replicate, 1000 mL of untreated sediment was placed in 9L glass aquaria.

The untreated sediment used in the depuration phase of the study was prepared similarly to the treated

sediment used in the uptake phase of the study, however 286.0 g of peat (with a 65% moisture content)

were mixed with 900.0g of the sand/clay mixture. 111e reason the weight of peat added to the mixture

changed between the sediment prepared for the uptake phase and the sediment prepared for the

depuration phase is due to the fact that the moisture content of the peat was different. When corrected
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for the percent moisture, the same amount of peat was added to each mixture. The percent organic

carbon for the sediment used in the uptake phase and in the depuration phase was 3.2 and 3.4%

respectively, showing that the final mixtures were comparable

A pre-weighed aliquot of salmon starter was mixed into the dry sediment prior to adding the

5000mL of overlying water. The chambers were allowed to settle in the environmental chamber

approximately three days prior to transferring the test organisms from the uptake test chambers.

Test Organ ism

The oligochaetc, Lumbriculus variegatus, was selected as the test species for this study.

Oligochaetes arc representative ofan important group of aquatic invertebrates and were selected for use

in the study based upon past history of use and case of culturing in the laboratory. The organisms were

obtained from Environmental Consulting and Testing, Superior, Wisconsin. The identity of the species

was verified by the supplier.

The organisms were held in water from the same source as the water used during the test.

During the 4-day holding period immediately preceding the test, water temperature ranged from 21.5 to

25.8°C, while the pH ranged from 8.0 to 8.6 and dissolved oxygen ranged from 6.7 to 7.7 mglL.

During holding, the oligochaetes appeared normal. At test initiation, approximately one gram

(wet weight) of oligochaetes was impartially distributed to transfer chambers, which were then

impartially assigned to test chambers and the organisms were transferred to the test chambers below the

air/water interface. Observations of mortality and abnormal behavior were made daily during the test.

Seven replicate test chambers in each treatment and control group contained organisms, while one test

chamber per group was maintained without organisms for day 0 analytical purposes.

Oligochaetes were fed a mixture of yeast, cereal grass and trout chow (YCT) during the holding

period and salmon starter (Ziegler Brothers, Inc., Gardners, Pennsylvania) during the test. A 200 mg

aliquot of food was weighed for each test chamber that contained organisms during the test and was

added 10 the test chamber after adding the sediment, and mixed with a glass stir rod into the sediment

before the overlying water was added. An additional 200 mg aliquot ofsalmon starter was added to the
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test chambers prepared for the depuration phase of the test after adding the sediment, but prior to adding

the overlying water and organisms.

Environmental Conditions

Lighting used to illuminate the culture and test chambers during holding 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 light intensity. Light intensity at test initiation was 457 lux at the surface ofthe water

over one representative test chamber.

The target test temperature during the study was 23 ± 1°C. Temperature was measured in the

overlying water of one alternating replicate test chamber daily during the test using a hand-held liquid

in-glass thermometer. Temperature also was measured continuously in a beaker ofwater adjacent to the

test chambers using a Fulseope ERIC Recorder. The continuous recorder was verified with a hand-held

liquid-in-glass thermometer prior to test initiation.

Dissolved oxygen measurements were made on samples of overlying water collected from one

alternating replicate test chamber of each treatment and control group daily during the test.

Measurements of pH were made on samples of overlying water collected from one alternating replicate

test chamber ofeach treatment and control group at test initiation, once each week during the test, and at

test termination. Hardness, alkalinity, specific conductance and ammonia were measured in a sample of

overlying water collected from one alternating replicate test chamber from each treatment and control

group at the beginning and end ofthe test.

Light intensity was measured using a SPER Scientific Model 840006C light meter. Dissolved

oxygen was measured using a Thermo Orion Model 850Aplus dissolved oxygen meter, and

measurements of pH were made using a Thermo Orion Model 525Aplus pH meter. Hardness and

alkalinity measurements were made by titration (7). Specific conductance was measured using a

Yellow Springs Instrument Model 33 Salinity-Conductivity-Temperature meter. Ammonia was

measured using a Thermo Orion nOAplus pH/lSE meter.
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Observations

In addition to the organisms placed in the test chambers at the beginning ofthe test, an additional

I gram organisms were impartially selected at the beginning of the test and measured for dry weight,

The weight of the subset of organisms was used to dctennine the ratio of organic carbon in the sediment

to the dry weight of organisms. The test chambers were observed daily to make visual assessments of

abnormal behavior (e.g. leaving the sediment, climbing the walls of the test compartment). The test was

divided into two phases: uptake and depuration. The duration of the uptake phase was 28 days, and the

depuration phase was 23 days. On Day 28 of the uptake phase, the organisms from three replicates of

each treatment group were sieved from the sediment, enumerated and transferred to new test chambers

containing untreated sediment and clean water for the duration of the test. At test termination, the total

wet weight ofall individuals remaining in one replicate ofeach treatment group was measured.

Statistical Analyses

The equations used for BAF (bioaccumulation factor) and BAFK (kinetic bioaccumulation

factor) calculations are described in draft OPPTS 850.1730 Guidance Document (8). The kinetic uptake

rate (k) and depuration rate (k2) were calculated for oligoehaetc tissue and then used to calculate a

kinetic bioeoncentration factor (BAFK =kIf kl ) . These rate constants were also used to calculate both

thc half-life for clearance in tissue (ty,) and time to reach 90% ofsteady-state (too).

Analytical Sampling

Sediment samples were collected from one test chamber of each treatment group at the

beginning of the test, on Day 14 and Day 28 of the uptake phase. The replicate used for sample

collection on Day 0 did not contain oligochaetes, whereas at test initiation oligochaetes were placed

in the replicates used for sample collection on Days 14 and 28. The samples were analyzed on the

day of collection. Tissue samples were collected on Day 0 from the culture, on Days 14 and 28 of the

uptake phase and on Day 14 of the depuration phase. Tissue samples were also collected on Day 23

of the depuration phase from each treatment group for the determination of lipid content. The

depuration phase was continued past Day 14 to Day 23 so that the analytical results of tissue

concentrations could be evaluated. Tissue samples were collected by sieving the sediment to remove

organisms. The organisms were rinsed free of as much sediment as possible and placed in a tared

liquid scintillation vial. The water was removed from the vial (as much as possible) and a wet weight

was obtained.
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Analytical Method

The methods used for the sediment and tissue analyses of the D4 samples were developed by

Wildlife International, Ltd. Sediment was sampled through overlying water from the test beakers and

approximately 5 mL of sediment was added to each centrifuge tube. To each sample, 10.0 mL of

HPLC-gradc bottled water and 5 ul, of internal standard was added. Samples were vortexed and

shaken after the addition of approximately 20 mL of ethyl acetate and the samples were centrifuged

for approximately five minutes at 60% speed. The top layer was transferred into a 50 mL volumetric

flask containing 2.5 g of sodium sulfate. Samples were extracted with an additional 20 mL of ethyl

acetate. The extracts (1.00 mL) were transferred into autosampler vials and 50.0 ul, N-methyl,

N-trimethylsilyl trifluoroaeetamide was added to each vial. For the tissue analysis, the method

consisted of extracting the samples with tctrahydrofuran (Tl-lf). Samples were then submitted for

analysis by GC/MS or GC/FJD.

Concentrations of D4 in the sediment and tissue samples were determined using an Agilent

6890 Gas Chromatograph (GC) equipped with an Agilent Model 5975 Mass Selective Detector

operated in SIM mode. Chromatographic separations were achieved using a Phenomcn ZB-5 Column

(0.25 mm x 30 m, 0.25 urn film thickness). An Agilent 6890 Gas Chromatograph (GC) equipped

with Flame Ionization Capture Detector (FJD) for tissue samples was also used. Chromatographic

separations were achieved using a J&W DB-5MS Column (0.25 mm x 30 m, 0.25 urn film thickness).

Method flowcharts for the analyses of D4 in sediment and tissue are provided in Appendices 6.1 and

6.2, respectively. The instrumental parameters for the analyses are provided in Appendix 6.4 and 6.5,

respectively.

For the sediment analyses, calibration standards of D4 analytical standard, ranging In

concentration from 0.0500 to 2.50 mg a.i.lL were prepared using stock solutions of 04 analytical

standard in 80% dimcthylformidc (DMF) : 20% toluene. The 0.0500 mg a.i./L standard was fortified

with 50.0 ul, of the internal standard prior to final volume. The standards, ranging from 0.500 to

2.50 mg a.i.lL were fortified with 45.0 JlL of the internal standard prior to final volume (Appendix 6.6).

For thc tissue analyses, calibration standards of 04 analytical standard, ranging in concentration from

0.0500 to 0.500 mg/L and 1.00 to 70.0 mg/L were prepared using stock solutions of 04 analytical

standard in tctrahydrofuran, All standards for the tissue analyses were fortified with 100 ul, of the

internal standard prior to final volume (Appendix 6.6). Fresh calibration standards were prepared and
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analyzed with each sample set. Linear regression equations were generated using the peak area

responses versus the respective concentrations of the calibration standards. The concentration of 04 in

the samples was determined by substituting the peak area responses of the samples into the applicable

linear regression equation. An example of thc calculations for a representative sediment sample is

included in Appendix 6.7.

For sediment and tissue, the method limit of quantitation (LOQ) varied slightly from sample to

sample. The LOQ was calculated as the product of the low calibration standard (0.0500 mg a.i/L for

sediment and 0.0500 mgIL for tissue) and the dilution factor of the negative control samples. Each

control sample dilution factor was determined as the quotient of the final volume and the initial sample

mass; the initial mass was different for each sample. No interferences were observed at or above the

LOQ during the sample analyses (Appendices 6.8 and 6.9).

Sediment samples were fortified at 5.0 and 20 mg a.i.lKg using stock solutions of 04 in 80%

OMF : 20% ~Iuene (Appendix 6.6), and were analyzed concurrently with the samples. The measured

concentrations for the matrix fortification samples ranged from 85.4 to 108% of nominal

concentrations (Appendix 6.8).

Tissue samples were fortified at 2.50,25.0 and 250 mg a.i./Kg, using stock solutions of 04 in

THF (Appendix 6.6). The internal standard was fortified at 250 rng a.iJL at the instrument. The

measured concentrations for the matrix fortification samples were 90.6 to 97.7% (Appendix 6.9).

Lipid Analyses

Vials containing tissue samples for lipid analysis were removed from the freezer and allowed

to thaw. Tare weights of the vials had been pre-determined. Bottled water (10 mL) was added to

each sample and samples were homogenized for approximately one minute using a hand-held tissue

homogenizer. The homogenizer was rinsed with the appropriate solvent(s) in between samples. Each

homogenate was transferred to a 250-mL scparatory funnel containing 25 mL of chloroform and

50 mL of methanol. Each vial was rinsed with an additional 10 mL of bottled water and the rinse was

poured into its respective separatory funnel. The funnels were then shaken with venting for

approximately one minute, and 50 mL of chloroform followed by 50 mL of saturated sodium chloride

was added to each separatory funnel. Funnels were swirled briefly with venting and the phases were
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allowed to separate. For each sample, the chloroform layer was drained through a powder funnel

packed with Teflon<!l wool and anhydrous sodium sulfate into a 250-mL roundbottom flask. An

additional 50-mL aliquot of chloroform was added to each separatory funnel and the extraction and

draining procedures were repeated. The extracts were rotary-evaporated to near dryness in a

waterbath maintained at approximately 40°C. Each sample was then transferred to a pre-weighed,

labeled scintillation vial. Each 250-mL roundbottom flask was rinsed with a small volume of

chloroform and the rinse was transferred to its rcspeetive scintillation vial. The remaining solvent in

each via! was evaporated under a gentle stream of nitrogen or clean dry air. Eaeh via' was reweighed

and the weight recorded. The lipid content was calculated from the difference in the vial tare weight

and the vial weight containing the lipid. Percent lipids were calculated from the ratio oflipid content

to total tissue sample weight. Lipid content determinations are presented in Table 4, and a method

flowchart is presented in Appendix 6.3.

A representative calibration curve for sediment is presented in Appendix 6.10. Representative

chromatograms of low and high-level calibration standards for sediment arc presented in Appendices

6.11 and 6.12, respectively. A representative chromatogram of a matrix fortification sample is

presented in Appendix 6.13. A representative chromatogram of a test sample is presented in

Appendix 6.14.

A representative calibration curve for tissue is presented in Appendix 6.15. Representative

chromatograms of low and high-level calibration standards are presented in Appendices 6.16 and 6.17,

rcspeetively. A representative chromatogram of a tissue matrix fortification sample is presented in

Appendix 6.18. A representative chromatogram ofa tissue test sample is presented in Appendix 6. J9.

RESULTS AND DISCUSSION

Measurement of Test Concentrations in Sediment

Results of analyses to measure concentrations of D4 in samples collected during the

definitive test are presented in Tables 1-4 and Appendix 6. Nominal concentrations selected for use

in this definitive test were 5.0 and 20 mg a.i.lKg.

Samples of sediment were colleetcd from the negative control and each of the test

concentrations on Day 0, Day 14 and Day 28. The purpose of these samples was to verify the
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concentrations in sediment at test initiation and to monitor the test substance in the sediment over the

course of the study. Results are based on mean measured concentrations. Negative control samples

on Days 0, 14, and 28 were all below the limit of quantitation (LOQ).

Mean measured concentrations of D4 in sediment from the 5.0 and 20 mg a.i.lKg nominal

test concentrations on Day 0 were 0.908 and 6.17 rng a.i./Kg, respectively (Table I). Mean measured

concentrations of D4 in sediment from the 5.0 and 20 mg a.i.lKg nominal test concentrations on Day

14 were 0.818 and 3.97 mg a.i./Kg, respectively. Mean measured concentrations of D4 in sediment

from the 5.0 and 20 mg a.i./Kg nominal test concentrations on Day 28 wcre 0.845 and 2.04 mg

aj.lKg, respectively. All concentrations showed a low but constant trend in the sediment throughout

the study. The mean measured concentrations for the 5.0 and 20 mg a.i.lKg nominal treatment groups

were 0.86 and 4.06 mg a.i.lKg, or 17 and 20 % ofnominal, respectively.

Measurement of D4 in Tissue

Tissue samples were collected from the negative control and each of the test concentrations

on Days 14 and 28 of the uptake phase and on Day 14 of the depuration phase. Results of the

analyses were used to verify the exposure over time. Negative control samples were below the limit

ofquantitation (LOQ) at each sampling interval.

The concentrations of D4 in tissues of oligochaetes exposed to 0.86 mg a.i.lKg during the

uptake and depuration phases of the study are presented in Tables 2 and 3, respectively. A graph of

the mean measured tissue concentrations for oligochaetes from each sampling day is presented in

Figure I. Measured concentrations of D4 in tissues of oligochaetes from the 0.86 mg a.i.lKg test

concentration on Days 14 and 28 were 16 and 17 rng a.i.lKg. The BAF and BAFK values for

oligochactc tissue were 19.6 and 19.7 respectively (Table 5). The estimated time to reach 90% of

steady state (t90) in oligochaete tissue was 11.2 days (Table 5). The concentration of 04 depurated

quickly in oligochacte tissue and the mean measured concentration of D4 in oligochaete tissue for the

0.86 mg a.i.lKg treatment group by Day 14 of depuration was 0.96 mg a.i./Kg, which is

approximately 5.7% of the mean tissue concentration at Day 28 ofuptakc (Figure 1). The estimated

time to reach 50% clearance (t1l2) for oligochactc tissue was 3.4 days (Table 5).
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The concentrations of D4 in tissues of oligochaetes exposed to 4.06 mg a.i./Kg during the

uptake and depuration phases of the study arc presented in Tables 2 and 3, respectively. A graph of

the mean measured tissue concentrations for oligochaetes from each sampling day is presented in

Figure 2. Measured concentrations of D4 in tissues of oligochaetes from the 4.06 mg a.i.lKg test

concentration on Days 14 and 28 were 66 and 27 mg a.i.lKg. The BAF and BAFK values for

oligochaete tissue were 6.7 and 6.7, respectively (Table 5). The calculation to estimate time to reach

90% of steady state in oligochaete tissue was 11.5 days (Table 5). As in the 0.86 mg aj.lKg treatment

group, the concentration of D4 depurated quickly in oligochacte tissue and the mean measured

concentration of D4 in oligochaete tissue by Day 14 of depuration was 1.6 mg a.i./kg, which is

approximately 6.0% of the mean tissue concentration at Day 28 of uptake (Figure 2). Estimate of

time to reach 50% clearance for oligoehacte tissue was 3.5 days (Table 5).

Observations and Measurements

Measurements of temperature, dissolved oxygen and pH of the overlying water in the test

chambers are presented in Tables 6 through II. Temperatures were within the 23 ± IOC range

established for the test. Dissolved oxygen concentrations were ~ 69% (5.9 mglL) of saturation

throughout the test. Measurements of pH ranged from 8.1 to 8.3 during the test. Measurements of

hardness, alkalinity, conductivity and ammonia are presented in Table 12 and arc typical for Wildlife

International, Ltd. well water.

Observations of oligochaetes in individual replicates at each observation interval arc presented

in Appendix 7. All replicates appeared normal during the test, with few observations of abnormal

behavior in the treatments and control group and no treatment-related signs of toxicity. At test

termination, there was an increase in the numbers ofoligochaetes present in the test chambers from the

number ofworms originally placed in each replicate, indicating that reproduction had occurred.

At the beginning of the test, a one-gram (wet weight) aliquot of organisms from the culture were

impartially selected and used for the determination ofdry weight. It was determined that the dry weight

of those organisms was 0.1463 g. It was determined that the formulated sediment had an organic

content of 3%; therefore, the ratio of organic carbon to the dry weight of organisms was 30 g organic

carbon: 0.1463 grams ofdry tissue.
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CONCLUSIONS

A kinetic QAF value for 04 in oligochaetes (Lumbriculus variegatus) was calculated for both

the 0.86 and 4.06 mg a.i./Kg treatment groups. The BAF and BAFK values for oligochaete tissue in

the 0.86 mg a.i.lKg treatment group were 19.6and 19.7, respectively. The BAF and BAFK values for

oligoehaetc tissue in the 4.06 mg a.i.lKg treatment group were 6.7 and 6.7, respectively. During

depuration, 04 was eliminated quickly and the Day 14 depuration tissue concentrations for the two

treatment groups were 5 7 - 6% of the Day 28 uptake tissue concentrations. The estimated time to

reach 50% clearance for oligochaete tissue concentrations was 3.4 days for the 0.86 mg a.i.lKg

treatment group, and 3.5 days for oligochaete tissue for the 4.06 mg a.i./Kg treatment group.
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Nominal Test
Concentration
(mg a.i.lKg)

NegativeControl
. (0.0)

5.0

Measured Concentrationsof D4 in SedimentSamples

Sample Sampling Measured
Number Time Concentration

(570A-lll-) (Hours) (mga.i.lKg)

IA 0 < 0.835
IB 0 <0.770
4A 14 <0.397
4B 14 < 0.402
7A 28 < 0.454
7B 28 < 0.520

2A 0 0.750
2B 0 0.903
2C 0 1.07
5A 14 0.941
5B 14 0.920
5C 14 0.594
8A 28 0.823
8B 28 0.724
8C 28 0.988

Percent
of

Nominal I

15.0
18.1
21.5
18.8
18.4
11.9
16.5
14.5
19.8

20 3A 0 6.31 31.6
3B o 5.72 28.6
3C o 6.47 32.3
6A 14 3.98 19.9
6B 14 4.49 22.4
6C 14 3.45 17.2
9A 28 2.71 13.5
9B 28 1.53 7.66
9C 28 1.89 9.46

i ResultsweregeneratedusingExcel2000 in full precision mode. Manualcalculations maydiffer slightly.
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Measured Concentrations of D4 in Tissue Samples During the Uptake Phase

Nominal Test Sample Sampling Measured
Concentration Number Time Concentral ion

(mgIKg) (570A-lll-) (Day) (mg/Kg)'

Negative Control TI 0 < 0.420
(0.0) T2 14 < 0.373

T5 28 <0.492

5.0 T3 14 16.4
T6 28 16.8

20 T4 14 66.1
T7 28 27.2

Mean
Measured
(mgIKg)

16.6

46.7

The LOQ was calculated as the product of the low calibration standard (0.0500 mg/L for tissue) and the dilution
factor of the negative control samples. Each control sample dilution factor was determined as the quotient of the
final volume and the initial sample mass; the initial mass was different for each sample.
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Measured Concentrations ofD4 in Tissue Samples During theDepuration Phase

Nominal Test Sample Sampling Measured
Concentration Number Time Concentmtion

(mg!Kg) (570A-lll-) (Day) (mg/Kg)

NegativeControl
(0.0) T8 14 <0.388

5.0 T9* 14 0.959

20 TIO* 14 1.64

• Samples reanalyzed.
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Tissue Lipid Content
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Sample I.D. TissueWeigtu Lipid Weight Percent Lipids
(570A-Ill-) (grams) (grams) (%)

L-l 1.1345 0.0256 2.26

L-2 1.0453 0.0214 2.05

L-3 0.%81 0.0241 2.49

Mean lipid percentage 2.26
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Table 5

BAF Values

ProjectNumber 570A·lll

0.86

4.06

19.6

6.7

19.7

6.7

4.02

1.35

0.21

0.20

1 Equationsfor BAF, BAFK,k] and k2:

BAF=(Day 28 tissue cone) «(rnean sediment cone)
BAFK;:: (kl)+(kz)

kl=(k~ x Day 28 uptake tissue concentration)+ (mean sediment cone x (1- e(-k:!I)))
k2=(In(Day28uptake tissue cone) - In(Day14depuration tissueconcj]« (14days of depuration)

Estimated Time to Reach 50 and 90% of Steady State

,t .

Mean MeasuredTest
Concentration tl/2 (days) t90 (days)
(rna a.i./Kg)

0.86 3.4 11.2

4.06 3.5 11.5
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Temperature of Overlying Waterin the Test Chambers During the UptakePhase

Project Number570A-lll

MeanMeasured Temperature (0C)
Test

Concentration Day OJ 1 2 3 4 5 6 7 8 9 10 11 12 13 14
(mg a.i.lKg) Replicate: A B C D E F G A B C D E G A B

Negative Control 23.0 22.7 22.9 22.7 22.8 23.0 23.0 22,7 22.7 22.9 23.0 23.0 22.8 22.8 22.7

0.86 22.6 22.5 22.6 22.6 22,6 22.8 22.9 22.6 22.5 22.6 22.8 22.9 22.7 22.8 22.4

4.06 23.0 22.8 22.8 22.8 22.7 22.7 22.7 22.6 22,7 22.7 22,9 22.8 22.5 22.7 22.6

I Temperature measuredcontinuously in a beakerof wateradjacent to the test chambersrangedfromapproximately 22.5 to 23.5°Cdunng the test.

MeanMeasured Temperature eC)
Test

Concentration Day 15 16 17 18 19 20 21 22 23 24 25 26 27 28
(mg a.i.lKg) Replicate: C C D E A B C D E A B C D E

NegativeControl 22.8 23.0 22.9 22.9 23.1 23.2 23.1 23.0 23.0 22.7 22.5 22.6 23.1 23.1

0.86 22.7 22.8 22.7 22.7 23.0 23.0 22.9 22.8 22.9 22.6 22.1 22.0 22.7 22.9

4.06 22.7 22.8 22.8 22.7 23.1 23.0 23.0 22.9 22.8 22.7 22.3 22.6 23.2 23.0
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Temperature of Overlying Water in theTest Chambers During theDepuration Phase

ProjectNumber570A-1l1

MeanMeasured Temperature (0C)
Test

Concentration Day 1 2 3 4 5 6 7 8 9 10 11 12 13 14
(mga.i.lKg) Replicate: A B C A B C A B C A B C A B

Negative Control 23.0 23.1 23.2 23.1 23.1 23.1 23.0 23.0 23.2 23.0 22.9 23.2 22.5 22.3

0.86 22.8 23.0 23.2 23.0 23.0 23.0 22.6 22.8 23.0 22.7 22.5 22.8 22.2 22.fJ

4.06 23.0 23.1 23.2 23.3 23.0 23.0 23.0 22.9 23.0 23.1 22.7 22.8 22.5 22.0

MeanMeasured Temperature (0C)
Test

Concentration Day 15 16 17 IS 19 20 21 22 23
(mga.i.lKg) Replicate: A B A B A B A B A

Negative Control 22.9 23.1 23.5 23.1 22.9 23.2 22.7 23.2 22.8

0.86 22.7 22.7 23.2 22.7 22.3 22.5 22.5 22.4 22.0

4.06 23.0 22.8 23.1 22.8 22.6 22.6 22.6 22.5 22.2
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Table 8

Dissolved Oxygen in the Overlying Water in the Test Chambers Duringthe Uptake Phase

ProjectNumber570A-lll

MeanMeasuredl DissolvedOxygen (mglL)
Test

Concentration Day 01 I 2 3 4 5 6 7 8 9 10 11 12 13 14
(mga.i./Kg) Replicate: A B C 0 E F G A B C D E G A B

NegativeControl 7.9 7.9 7.5 7.5 7.6 7.5 7.9 7.7 7.4 7.7 7.5 7.4 7.9 8.2 7.9

0.86 7.9 7.5 7.4 7.4 7.6 7.4 7.6 7.5 7.4 7.5 7.6 7.6 7.5 8.2 78

4.06 7.7 7.7 7.5 7.2 7.0 7.3 7.6 7.6 7.6 7.4 7.5 7.4 7.6 8.3 7.9

I A dissolvedoxygen concentrauon of 5.1 mglL represents600,-b saturation at 23°C.

MeanMeasured DissolvedOxygen(mglL)
Test

Concentration Day 15 16 17 18 19 20 21 22 23 24 25 26 27 28
(mg a.i./Kg) Replicate: C C D E A B C 0 E A B C D E

NegativeControl 7.7 7.5 7.9 7.9 7.5 7.5 7.1 7.5 7.8 7.5 7.4 7.2 7.9 7.8

0.86 7.4 7.3 7.9 7.9 7.5 7.5 7.2 7.5 7.7 7.4 7.5 7.5 8.1 7.9

4.06 7.3 7.5 7.6 7.7 7.7 7.8 7.5 7.6 7.2 7.6 7.7 7.5 7.7 6.9
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Table 9

Pr:.<>ject Number570A-Ill

Dissolved Oxygen in the Overlying Waterof the Test Chambers Duringthe Depuration Phase

MeanMeasured Dissolved Oxygen (mgIL)
Test

Concentration Day I 2 3 4 5 6 7 8 9 10 II 12 13 14
(mga.i./Kg) Replicate: A B C A B C A B C A B C A B-

Negative Control 7.8 -7.4 7.7 7.3 7.6 7.2 7.6 7.0 7.5 7.9 7.6 7.9 IU 8.3

0.86 8.0 7.0 7.9 7.6 7.8 7.7 7.4 5.9 7.4 7.7 6.6 6.9 8.1 7.2

4.06 7.4 6.7 6.3 6.2 6.6 6.9 7.3 6.6 6.9 7.6 7.6 7.9 8.0 8.2

Mean Measured Dissolved Oxygen (mgIL)
Test

Concentration Day 15 16 17 18 19 20 21 22 23
(mga.i./Kg) Replicate: A B A B A B A B A

Negative Control 8.0 8.1 8.0 8.0 8.1 7.8 7.7 7.7 8.3

0.86 8.1 7.4 8.0 7.4 8.2 7.7 7.8 7.1 8.2

4JJ6 7.9 8.1 7.9 7.9 8.0 7.6 7.7 7.4 8.2
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Table 10

Project Number 570A-l II

pH of Overlying Water in the Test Chambers During the Uptake Phase

Mean MeasuredTest pH

Concentration Day 0 Day? Day 14 Day 21 Day 28
(ruga.i./Kg) Replicate:

B C D EA

NegativeControl 8.2 8.2 8.1 8.2 8.2

0.86 8.2 8.2 8.1 8.2 8.3

4.06 8.2 8.2 8.2 8.3 8.2
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Table 11

Project Number 570A-111

pH of Overlying Water in the Test Chambers During the Depuration Phase

MeanMeasured Test pH

Concentration Day? Day 14 Day 21 Day 23
(mga.i./Kg)

Replicate: A B A B

Negative Control 8.2 8.3 8.3 8.3

0.86 8.2 8.2 8.3 8.3

4.06 8.2 8.3 8.3 8.3
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Table 12

Project Number 570A-lll

Hardness, Alkalinity, Conductivity and Ammonia of the Overlying Water in the Test Chambers During the Test

Mean Day 0 (Uptake) Day23 (Depuration)
Measured Test

Hardness Alkalinity Conductivity Ammonia Hardness Alkalinity Conductivity AnunoniaConcentration
(mg a.i./Kg) (mgIL as CaCO) (mgIL as CaCO) (umbos/em) (mgIL) (mgIL as CaCO) (mgIL as CaCO) (umhoscm) (mgIL)

Negative 140 186 330 <o.li 140 180 330 <0.17
Control

0.86 144 180 340 <0.17 140 180 330 <0.17
4.06 148 182 340 <0.17 144 182 340 <0.17

Replicate A B

0.17 mgIL "" the lowest standard used to calibrate the meter.
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Figure 1.

ProjectNumberS70A·111

Concentrations of 04 Based on Measured Concentrations in TissuesofOligoehaetes
Exposed to 0.86 mg a.i./Kg
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Figure 2.

Concentrations ofD4 Based on Measured Concentrations in Tissues of Oligochaetes
Exposed to 4.06 mg a.i./Kg
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Appendix 1

Study Protocol, Amendments and Deviations

Project Number 570A~111
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PROTOCOL

Project Number 570A-J 11

',' .":

OCTAMETIlYLCYCLOPENTASILOXANE (D,): A BJOACCUMULATION TEST
WITHl.umb,lculus variegt:1lJ1S USING SPlICED SEDIMENT

ASTMSr.andard E 1706-00

U.S. Environmental Protection Agency
Series850 - &oloCicDI Effecl& Test Guidelines

OPPTS Number 8S0,l73~

EU TechnicalGuidance Document 00 RlSk Assessment

WIWLfFEINIERNATIONALLTD. STUDY NUMBER'
~70A-1lI

SPONSOR

SiliconesEnvironmental, HealthllIId SofelyCouncil
2325 DullesComerBoulevard. Suile ~OO

Herndon, Virginill 20171

PERFORMING LABQMTQRY

Wildlife International, Ltd.
8s98Commm:c Drive

Easton, Maryland 21601 USA
1 (4]0) 822-8600

lilly 6, 2007
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OCTAMETHYLCYCLOPENTASllOXANE (Dt ): ABIOACCUMULATION TEST
WITH LUl/lbmulusVQl'IqaIUS USING SPIKED SBDlMENT

SPON3QR: SiliconcaEnv;ronmenral. Healch ancl sarcly Council
2325 Dulles Comer 8oulevan:l, Suile soo
Hcmclon,Virginia 2017)

SPQNSOR'S REPRESENWWE' Kurt R. Dratl8r
DowComins COlJlOrlltian
Heallh..nc! ElWlromnenlal Scll'lll:15
2200WestSalzburg Road
Auburn. Michigan 4861I

TESTINQ fACILITY: WildJlre InlCmational, Ltd.
8S98 Commerce Drift
I!lI$fon, Maryland 21601 USA

STUpy DIRECTOR: Iienr)' O. KruegerPh.D.
Ol'eclor orAquatic Toxlcolalprrc:,,,,s.,llli PlanlS and In""cl'
WildllreIl1Il:ml.WnatLid.

'-AaORATORV MANAClEMENT: Willard9. Nixon. Ph. D.
DIrectorof ChemisI,)'

LA80MTORV QUALITY ASSURANce MANAGER: LindllR. Mitchell
Direcloror Regulatory

andEcolo" Operations
WildlifeInrcrl\lUional. Ltd.

PROTOCOLAPPROVAl.

STUD~~
LABORAf15RY ;<\NAOEMENT

~~SpON~ :

I'IUHUl:OL NO,: S70/l)70607/l.UM·BIOIlJSUBS70

"7 ~~~At....::;O..L7__iM'i'Q'-'"
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FOR LABORATORY USEONLV

Proposed Dates;

ExperimenlaI Expcrimc.aUll
Slart Dale: Termination Dare: _

Projeel No.: ' S?OA-III
TeliConeealJllliol1$: _

Test Substanee No.: RererenceSubsl.8llcc No. (irapplicable):

PROTOCOL NO.: S?O/O?060?fLUM-BIOalSUBS?O
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INTRODUCfION

Wildlife lntcmlllional, LId. wiU conduct D bioec:cumulerion lest with the oli,ochaete.

LumbricuJIlS 'KJriegDlus, lor thc Sponsor1lI lhe WildlifclutematioDAI. Ltd.aquatic toxicologyfacility

in Easton.Mal)'land. The study will be bascd upon a stud)' design proposed by Phipps el aI. (1993):

Usc of the Aquatic OIigocluJete Lumbriculus WlTiegatllS Cor Assessing the Toxicity llIICI

Dioaceumulation of Sedimenl.,u.socialCd Conwninaals (I); the U.s. EPA 60O/R·99/064 Melhods/Or

MCQSllring 1M Toxicityand BiollCCllmllJarion ofStdirMnI-QS~/ated C(JfIUUrUMIlIS wirIJ Ftwh Water

. Invlrtebratesa" ed.)a). lite ASTM Sl8IIdard E 1106-00: Sland4rdTutMetJlads/OrMemurlng IhI

TOlUCity of Sedimeni-AIIIS()tiated C(JfIlam;nanrs with Fresh Water Invertebrat'li (3); the U.S. EPA

Suies 8'0 • Ecological .EJTecrs Tcsi Quidc:Jincs, OPPTS Number 850.1735: Whole Sediment Acute

Toxicity IflW!rlebrlll~s. Frcshwot/lr (4). Ihe European Chemicals Bureau Technical Guidan"

DocumenlOD Risk Assessment.Purl n ('). IIIldthe Fc:dcml EnvlmDDleDt Agency: Validalionof the

Preliminary E'UoConeepl of Aasessill, the Impact of QlcmicBIsto Orgllllisms in 5edimCRI by Using

SelectedSub8lllllCCs (6). Rawdata for all workpcrfonncd at WiJdliflllnremalionlll. Ltd. 8IIdthefInal

report will be: filc:d by projeet numberin arohives10CII1cd OD the Wildlife rntCl1l8tioJUII. Ltd. site, or 1lI

an alternlllive Jocnlion 10 be specifiedin lhefmalreport. A copy of \hefuwlreport will be archivedat

Dow Coming.

OBJECfIVE

The objcctive of this nudy is to detenninc the bioaecumulation polential of II scdimCllt·

inollf1lOllllCd lest subsllllCC in lhe oligochDelc. Ltunbriculus IIOriegDtJl.f. durina a 28-d11)o exposure

periodunder flow-through condilionsfollowedby a depwation period oc.t least 14 dll)'S munlIcaled

IlCdimenl. The sediment used in thc test will bave lin organic conlcnt of PpproximalCly S%. A 28

day fluionof food (salmon slPrtet) will bedry mixed iDlo the test c:luunbenl after lbe sediment has

been added, bUI illlJllcdiatcly before adding WlIlllr 10 Ihc test chamber, and 48 hours before nddin,

07pnisms. The mClIS\Il'Cd endpoints of Ihc test are tissue: c:oncenlrlltions .ncr 14 IIlId 28 days Or
uJIlqkc IIIId duringdepuration

EXPJ!:RJMENTAL DESIGN

Oligochaetes will be: exposed 10 lWO IeSI ~eelllnlliOllS (100 IIDd 1000 IIIg lI.iJltg) 8JId a

negative conlTol. Each Il70UP will consist of ciBhI replicate leSl ehlUl1bcrB. Seven seplicate8 will

c:onUlin up to approximately one erum oftissuc (approximalc:Jy 300 orpnisms) in each chllll1ber. Onc

PROTOCOL NO.: S10J010601/l.UM.BlOaISUBS10
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Project Number 570A-lll

'replicatewill beused for aRlllytical samplingofsediment On Day O. The test will bedivided into IWO

phases: uplBke 8Ilddepuration. During the uJllllke phase,oligochaetesin the llUUUcnt smups will be

exposedto sublethal conccnlnllionsof sediment incorporated D-4, while oIigochaerea in the control

groupwill be expo5edonly to untreated sediment. The duration of the uplllkephase will be 28 duys

lind the depurationpha= will 11IS1 atleBsl 14 day.. The ICSI may be cxll:lldc:d pendin8 Ihe re.sllllsof

Ihe l4-doy DlIOlysis. Sedim~1 samples will beeolleeled on Osy! O. 141l1ld 28. Tissue slllllpics will

be collected from the culture on Day 0 IIl1d from test syalems on Day 14 and 28 of the uptake phase,

and on Day 14 of the depurationphase. Additionalsampleswi1I becollected daring depurationphose

if necessary. Tissue concentrations will be used to calculate the uptake rate constant (kl), the

depurationroleconsiarn (kV,and the kinetic biocQQcenrrauon fDclor (BCF).

f.ach lest chamber will contain II quantityof sedimenl lI1Id overlying WIlter. Only sedimenl

will be analyzed in test systems, since the water solubilityof D4 is S6.2ll&'L (7). PrcliminaJ)' trials

haveshownthaI (he lest material is stable in sediment Reponing values for pan: water llnd overlying

waler does nor seem meaning1\ll dlle to Ihe low solubility of D4 in water. TheICforc, only sedimenr

samplesfrom Ihe llIlolytical sampling rest chamberswill be collected from each conlrollllld treaUOcnt

group at specified intervals for analysis of the test substance. No oligochaetes will be placed in

"analytical" replicnle(s)sampled al the begiMing of the ICSt. However, the "analytical" replicDte(S)

Sllmpled after the beginning of the tcst (e.g., on Day 14 and 28) will contain oligochaetes. Tesl

.concentrations in the sedimeDl will be prepared on a cby weight basis (i.c., mgIKg cby sediment).

Nominaltesl concentrotionswill be 100 and 1000mg a.i.I1I:Il. Results of the _lyses will be used to

verify theexposure over l1me.

To control bias, oligochaetes will be impartially llSSigncd 10 exposure chambers at leSI

initiation. No other potentialsources of biasarc expected10 a/Tecl the resultsof!he study.

MATERIALS AND MEmODS

Test Substonce

Infonnotton on the charaoterization of lest, control or reference substances is required by

GoodLaboratoryPmcrice (GLP) SlIlndards and Principles. The Sponsor is responsiblefor providing

Wildlife Inlcmanonal, Ltd. verification !hat thc IeSI substallce has been characterized according 10

PROTOCOL NO.: .s70/070607IWM-BiOalSUB~70
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GLPsprior to its usc in the mud)'. GLP eharacreriZlllion of the lest Sllbstllllce hasbe~ c:ondll=d by

the SponsorlIlld is documenled IIIDow Commg.

IckntUlUlion: OctamcthyleyelolettllSil~ (04), (Supplied.. Dow CQminB~ 244 Fluid)

Lot No.: LL084732

Exp.imtion DatAl; Janual}' 19,200!>

Source: DowComingCorporaliOlt, Auburn,Michigan 48611

CAS No.: . 556·67·2

Physical D~riplion: ColorlC$S liquid

Chcrtlil;lll S1ability: Stllble

Purity: 99.15:1: 0.003~ pcrcc:nt purity

Solubility; Soluble in c;ommon orpDic solventssuch as acetone

StoI8ge Conditiollil: RoomTempcratun:

ArehiveRequUcmcnts: A. reservesamplewasnotrctnincd for thisallldy

The SPOIl!Ol" is responsible for all infOl1lllltion n:lllIcd to lhc lCSl substanee and agn:cs to

lICCl:p11U1Y unused tcsl $ub$umc;e andIorlest subs'ancccontainers remainingIII theend rL the SlUcIy.

Preparallon or Test Concentrations

The lest S\lbsIanc:e will be adminislered to the test organism in rcdimlllll. This route of

adminisaation was sclected bcc:ausc i, n:prescnls the most likeJy route of exposure to Jedimc:nl·

dwelling organiS1Jls.

Neal test subsllU1c;e will fll'st be in~rporaled mOO peat The 8Dl0unl of pelt used in lhc

mlxlure will be the SlllllC ll/l1OlUIl required10bring thtIorpnic ClIrbon eonlCllt of a U kg botch of

scwll1CIIt 105%. The pelll/llld test SUbstllllU will be mixed ovemigbt on Q rofMy mixer. The beD1Cd

pclIt will then be lidded10dl)' sedimentthaihas aUinsrcdienlswith the exceptiDJl ofpeIl, and the lest

substance. The mixing lime will be as molt al possible (approximarcly 30 minutes) or unlil thtI

mixtumappears to be UAiformly mixedinlo the sediment. The CXIICt JIlixiDg time will be m;onIcd m
the data. A.pproximalely I· 2 L of the dJy mix willlhcD be IrllIlsfcmd 10 cach of eight~l ehmnbl:rs.

The same yolume otsediment will be lidded10cac;h chamber. The transfer time will be kept 10II

PROTOCOL NO.: 5701070607/LUM-BlOalSUBS70
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minimwu (lIpproximlltely l().20 minutes) and 'one batch of sediment will be complclcly processed

befon:the other to prevcntlhe potentialforvolatilization ofthe leStsubSllmte.

Mer all 8 chlmlbershave been filled with sedimenl, u 28 day rlllion of food (approximately

200 mB of Salmon Starter) will be added and gently stirted into \he dry sediment Fmally,

approximalely S L of well wlltet will be added to the chambers. TeSI chambers will be mainlllined in

an environmentally controlled room. Dilution WIller will be delivered to each lest clwnber at a Illte

IIII1l will result in two turnovers of dilution water per day. After lIJ>IXOximatcly 48 hours of

acclimmion and settling, orgonismswill be added 10 !be chambers.

Test OrglUl~sm

The olill0chaelC, LumbriculllSvD1'iegalUS. has been seleeled IlS the test species for this study.

OligochllelCS represenlllll impol'\Bnt group of aCJU4tie invencbrates, and have been selected for USC in

the lestbased uponpast use history ondease of culturingin the IllbofllIOl)'. Adult oligochaeteswill be

oblainedfrom a commercialSIIpplier or olher reliable sOIlrce. or from cultures mainl.unedby Wildlife

lntemational. Ltd. Prior 10 the test, the organismswill be held in a conminerwith sand Illd overlying

waler from the same source and ar approximately the SIlI1le tempereusrc us wiD be IlScd in tile test.

Organisms will be fed yeT during holding. Enougb food for 28 days (salmon slIIl1er) will be

incorporatedinlo the sedimentdurmllthe test. Specificationsfor acceptable levels of CODlaminanls in

feed for oligochaelcs have not been established. Howevcr,!herc life no levels of contaminants

reasonably expected 10 be present in !be diel thaI are considllred 10 intcrfeze with the JIlUPQSll or

condUCI ofthe study.

TeJI Sediment

Fonnulliled sedimenl bllSl:d OD !he recommendalions of OECD Guideline 21S (8) will be

used. ne sediment will beconlposed of approximately 10% sphasnum peal moss. 20% silt and clay

(kaohn clay) and 70% induslriaJ qWlrtz sand. The dJy constituentsof the soil will be milled in a PI'

Twinshcllor equivalenl mixer without peat, since peal will be mixed with test substalll:O and lidded

later. Calcium carbonate will be added as needed 10 IldjUil the pH 107.0 ~ O.S. The orllaniccarbon

eomem of tb final mixturll or sedimlllll should be S.O ~ 1.0 and may be adjusted by !be use of

approprittte 1lI1l0UI'ILs ofpellt or sand.

PROTOCOL NO.: S70/070607JLUM·BIOaISUB,S70
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A 28-dl1y ration of food (sabnOll starter) will be ciIy mi"d into the test cham~ after

sediment has been added. bill immediately before adding water to the te51 chambC'r. and 48 hollIS

before adding !heorganisms. The amounl of food added will be documcnlCd in the rawdati. The

percent organic carbonis bused solely on peat lIS~ source of OIg8Dic carbon. Il1st as~ the OICD

218 testing guideline, the food ucJdcd to lhe test system dllting lhe lest is not included in the

measurement of organiccarbon.

l>lIurlonWater

Water used fOl" the holding and lCS1inll or oligochaetes wiD be obtained from a well

Ippr~imalc:ly 4D mele" deep located on the Wildlifc InICntarional, Ltd. sIle. The wirer will be

PllliRd throughII 5andfiller lIIId pwnpcd into a 37,800-LIItorQgo UJnk wileI'D the wawr will be llIlIlIrccl

.with.p~y~. Prior10 lise the WQler will bemti:n:d to 0.45 JImin order tore~ finepanicles.

Waler used for holding and testingis c1>arBctaized as moderately hard. Typical VlIlucs for hardness.

Illcalinity, pHand specificcondllCllIncc arc opproximalCly:

Hardnelll, mgIL lIS CaCOJ 145
Alkalinity.mgILasCa~ 190
pH 8.\
Specific CondllCIaJICC, Jlmhosfcm 330

Hardness. alkalinily, pH ond specifiC conduclllJlCe will be m~sured weekly to IlIODitor the

consistency of the wcll WOlcr. Mcans and IlllIgcI of the mCllSll!l:d parurncters for the fOW'-wcck

periodprecedingthe testwUl beprovided in Ihcfilllll report. AnalyseswiUbe performed at leastone:<:

lllUluaUy to detennille the conccJUrDtions of selected orgauic and morgllllic constilUcnts of the well

water and resullll oflhc~t n:centanalyseswill be SlImmuriztd in the fmal repon.

Test Apparatus

The scudy will be CondllClCd in a Icmpenullrc-eonlrOUc:d room. Eal:1l test chlllllberwill be B

9-1.aquarillm (opprOllimllcly U X 30 X 20 cm high)holding llJIJlroximalCly S Utel'll ofwatcr. Eaeh

aquarillm will be filled willi the $III1IC lIII\OUnl of sediment (1 10 2 L). Aqllllrla will be sel Ollt in

groupsof four.

PRafOCOL NO.: S70f070607ILVM·BIOnlSUB570



Wildlife International, Ltd.

- 46-

Project Number 570A-lll

:,........,.••~,. ....: •••.•.WM.-:.·••:.•:: .....__••~\··.• :.: .... :... ,,'::'.. : ,':". -, -.... : '. ' ..,

Wildlife International, Ltd.

-9-

A continuous-flowdiluls:r will be used to provide dilution water (well water) to Clll;h aquaria

so lIIat there are two volume additions per day. The flow of dilution walQ will be controlled using

rolametel1l. The rotameler'S will be calibrated prior to test initiation nod Bt approleimafl:1y weekly

intClVal. thereafter. The dilutcr sys!em deliversdilution water to D mixing chllDlber from whiell one

line ill split into (OUl scplll'lltl: supply Iincs thlIt delner water to each aquaria in a group. The

proportion of warcr split to CDch repliCllte will be checked prior to the test and al npproximalely

weekly intelVlJ!s then:after 10 cnswe thai these flow I1ltcs vlllY by no more than:l:10% of the mean

flow nlte of the n:plicotes. The general opcl'ation of the diluterwill be checked visually at Ic:aSlIwO

timesper day during the lest and at least once at the beginningand eDd of the test.

Environmental Conditions

Lightingused to illuminate lhe eultUl'Cs and Is:st ehllll1bcrs during culhlring llIld lestingwill be

providedby fluorescenttubcs thai emit wallClengths similar to natunll sunlight (e.g., Colorto~ SD).

A photoperiod or 16 hours of light and IIIloursofdark will be GOnlrolled with an automatic timer. A

30-minuletransition period of low light intensitywill be providedwben lights go on and 00"to avoid

sudden cllllllges ill ligln intensity. Light intensity will be measured III test initiation with B SPBR

ScientificLid. lighl meter or equivalcntIlIId should taJl wilbi" lhe range of 100 10 1000lux,

The lilrgct test temperntun:will be 23 :I: IDC. Temperaturewill be measured daily using a

hand-held liquid-in-glnss thermometerin the overlyingwater in one allernaring replicale tasl charllbcr

'of each experimental group during the lest. Temperalure also wiU be measured witha continuous

recorderin a beaker of waler pllll:Cd adjacent to the lest chambers. Recorder mcaslU'ements will be

verifiedwith II hlllld·/icid liquid-;n-glassIbermometer prior to test muiation.

Dissolved oxygen will be nlCllsurcd daily in the overlying willer from ODC altClllo'lling

replicalc of each experimcntlll group. Dissolvedoxygen will be mcaswed using a Thelll10 Oriol1

Model 8S0Aplusdissolved oxygen meter, or equivaleDI. III the event lhal dissolved allygen levels

approach Dr fall below 60"A. Sllturation. the SpOllsor will be notified, and appropriarc corrective

actions will be rakcn,[fnccessAry, to mllinlaindissolvedoxygenlevels above 6D% saluralion.

Measurementsof pH will be made on a sample of thc overlying water from one: al"'maring

replicllte of each CJCperimenlalgroup III Ihe beginning IIIId end of the tesl and alleast once per ....eek.

P~OTOCOL NO.: S70/070607ILUM-BIOa/SUBS70
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Willer pH mwuremcnls will be made using II Thermo Orion Model S23Aplus pH meter, or

equivalent. If a lrealmentreplicatemlChes ]00%mortality. dissolved oxygen, pH. and tempcrawn:

me/!SW'elllCJlts will be taken in that replicaleal!halUme, and !hendiSCOlltinued.

Hardness, alkalinity,specifie eoncilIctanGe and lIIIIDlODiawill be IIICaS1Inld in II SIIIIIple of !he

overlyingWiler liom one replicateof cach expcrimenllll group at the beginninglIDd end of 1M lest.

HardncSl and alkalinitymeasuuenlS wiU be made by litnltionusing procedun:sbasedon me!hods

ill SlmrdardMelhods for rht /izQminalion o/Waltr and WIISleWQler (9). SPCCU1C eondlletanee willbe

mcasuredusinS a Yellow SpringsInstrument Model33 Salinity-Conducrivity-TempenllUf\l meter, or

equivalenl. Ammoniawill be measwcd using a Thcnno Orion Model 720Aplus pHIISEmetCl', or

equivalent.

Tell l'r()l:ellUnlS and BlologicSI Measurements

After the SClllinS period for the WIIterlsedimeut systems, apprOlCim8lely I g (llJlPmximately

300) adulloligochaeleswill be impartially disbibulcdto 1IlIIISfc.r _tainett (e.g.. Blass beakers)undl

each containerholds its eomplemllAt of llIlproximately I g. The: orlJllllisms in each \JaII$l'cr container

then will be IJ3nsli:rred below the oirlwaRr intedaec 10 \he test ehomben (gI1lSS llIluaria). An

oddilional balehof individuals (-1 g) will be impanial.ly selected lit the be,umiJIS of thetIlsllll1dwill

be measun:d for dry wcight The weight of the subset of orpnisms will be used to detcnnine !he

rolionof organic carbon in !hllsedimentto thecby wcight of orpnillms. Aftercompletingthetransfer

of orgMms. !he leslllhmnbcrswill be mainrained in a ICmpcrarun:-conb'Olled room. Tesl chambers

will be observeddaily to make visual ISSCS$IJlCrlI. of OIly abnonnol bebaviar (c.g.leavingsediment.

unuslllll swimming). At test lcrminotion, lhe lotal wct weight of oil inclividllll1s TCltlIIiJling In one

n:plicllte ofcaeh UClltmCIIlgroupwill be meastll'Cd.

The lC5t will be divided into two phases: uplllke OIId depuration. The dumrion of the uplake

phase will be 28 days lI:'ld !he depurationphllsewiJIlaSI 01 Jcast 14 days. The lest may be exteoded

pl:ndinS the rcJ\lllS or!he 14-dayanalysis. Sedimenl sample. wiD be collecledon D~ 0, 14 and 28.

Tissuesampleswill bec;ollcelCd from !he CUlbUe on Day 0 BIId frOlllleS1 sySLems on DIIY 14 and 28

of the uptake phase, and on Day 14 of the dcpumtion phase. Additional samples will be callceled

duringdepurationphose if necessary. Tissue concenll'Dtions will be used to calculale!he uplakeJ1Ile

COIlStIII1t (kl), the depurationrsreconstanl(kz).and thekineticbioconcllAUBtiOD flll:lor (BCF).

'PROTOCOL NO.: S701070607/LUM-BlOaISUBS70
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Sampling for Analytical Measurements

Sediment samples from the unalydc:ol 5lImpling test chambelllwillbe colleQted from ODe lest

chamber01 each cencemrauon III the beainniDg of the test (no morelhaa one hour after completing

the additionof orgnnisms to the test SYSlCm). at J4 days aDd al dle end 01 the uptake phase (Day 28).

The overlying wanlr will be removed from the lest chamber. Scdimenl samples willbe proc;c:ssed

immediately for analysis wileD possible, or placed in an 8pp1opmte storage eonlJlincr (c.g., glass OJ

polypropylene bottle) and stored under the appropriate conditions (frozen) until analy7.ed. The

samplingscheme is summarizedbelow:

Phase Sample Sedimenl' Oligochaeles~ Action
Interval

-
Uptake ohours X X] Organismsadded

14 days X X

28days X X Organisms n:moved
And purged

Depuration" 14 days X

n,e", WlU be two concenll1ll1oo tested (100 lUId 1000 IllB aoiAR dly weight). SUffiClcnl aediJncnt WIll bo
collected in Ollc:h replicale I" .Uow the prcpM.tion of Ihn:ereplicatesamplesf"'lll ...c:h lJ""lmenl grouplUId
duplicate samples from the controlgrouprOl Lhe analysis of the testsubolllnce.

~ Apploxim.~ly Is orOIigPCh.CICl 'NiB be eoUeclCd in ellCh replicateto aBow!he preparationof tbmoreplicate
_pIes fnlm each lRalmCllt groupand duplic.... samples from the control Il""'P ror lhc _lysis or the leot
subslanee.

'One sampll'or approximately Ig of oliBoc:haclcs fiom lhc culwrewill be \lSlld 10dctenlline bllCkgrOlllld w.>els
in oliBochaelcs.

•Additionaldepurnoonsampll:S wiUbe add<Od if Dl:ceSlary pending the olllcome oflhc Day14 SIlItlples.

The above numbers of samples represent those eollecled from the test nnd do nol include

qualily conlrol (QC) samples such as rnetrixblanlcsnnd fortificauOIlI preplll"cd lIIId ano!y7.ed during

the anolyriclll chemistry phasc of the study. AI the discretionof the Study DircGlor. SlUlIples from one

or more ~ppropriale leSL chambers lind/or slack solutions will be CollCClcd and lUIIII)'7.cd if an

1ID1ilytical error in sampling or analysis is SlIspc:clcd. The reason fOT the oddilional samples will be

dcsc:ribed by thc Study Director lIIJCl doc;umcrltc:d in the ra.... dataand (mal report.

PROTOCOL NO.: S70/070607/LUM·BIOaiSUDS70
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Anlllytl~aJChcmiltr)'

Chemical analysis or the Sllmplcs will be ped'onncd by Wildlltc International. Lid. The

lIIa1)'hcalmclhod used will be baIcd U)lClll cIuomalDlf8ll/lie medlodololY providecl by the SPOlllOr

lUIdIor developed al Wildlife latemDlionaJ. lid. The mClhodo101lY used 10IIIIIIIyzc the test Silmp~,

~Il hcdoeumcnlCd in the rawdata and sumfllllrizod in tile final report.

Data Anal)'sis

Thc kinetic uplll1ce nile (Ie,) 8IIddepuration rate (Ie,) will be calculated for oligochaclC tissuc

UWIS the calculations delCJibcd in draft OPP'l'S ~O.1730 Guidance Docwnent (10). These ntlll

eonstllllll wiU be used lD calculate a kinetic biOCOllCetllration factor (BCFK - leJIc,) and also to

eolclllate thc half-life for elc8tllllCc in risaue(tH). rimeto reach 90% of'leady."ate (lIJo)••nd BCFK.

values using the cquatiollS and gnphical melhods outlined in the draft OPPTS MO.1130 CluiIWIce

DocumenL

The BCFKof D4 C8lllx: dcfUlCd as tbcrotioof the uptakeIllteeOllSlllnt. k, to the eliminlltioo

(depwafion)mlecollSUlnl, kl. 'Jhat is.

k,
BCFK=-. (Eq.I).

fez
This kinetic dcrmilion of the BCFK is valid reprdless of whether a sl~-Slale

concen1J.tion of II chemical is achieveddurillguplake as long IS rust-.fcr kinetics un be llSSUIIIcd

for uplllkc and eliluinalion processes. Both the uplllkc IIlc. k,• IIld elimilultion rate. k" of the

chemical canbe estimated by measuriDg caDCCntnllioDS or the chemical ill worerlIIld fISh tissuesat

severalpoinl$ illUme.

If eliminationrollowsfust order kinetics, the decline in log concenuarionof the e:hell1ica1 in

tissueso~ time: is Dslntipt 1iJIe. The slope or this line is the e:limilllllion rate c:onstaD!, k,.. Thus. if

mcasun:mcnls of chemic.ll:OIIccntnllion in tiJsuesare madeIIIonly two time points. the cstimalle ClIO

be oblllin.cd using the simple .lg11bl'llic relationship

LJ=(lnC.. -lnC,) (E '",. q....~.
I.

whereC. is thec:onccolraliOll in fishtissucat the endof theuplIlkeperiodlIIld C, is the conccntnltion

in thefish tissue llficran eliminlltion periodof Icngth r.. Allc:metiveJr. Icl. can be CSlimalCd as~

PROTOCOL NO.: S10f0106071LU M·BIOaISUm70
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slopeClIlculatcd by linearregressionif measurements llfl: madeat morethan two timepoinls.

Finally,lIleuptakerate is cllleulaled as

k kaC..
,- C.(l-e-·")

where r is Ihc Icnglhof Lhc uplllke(exPOSUIC) period llJId C~ is \he eoneenlrlltion of D4 in \hc WlIIeI

durinll\he cxposureperiod.

Tho half·life for clemllJlce in tissue durin. the depUJ1ltion phase was determined by the

followingequation:

]1 is IIssumed'lhollhe Iwochamber,twD-PlITametermodelllpplies. Thismeans thallhe timc to

reach90% slcady-slllte in the uplllkephllSC is aboUI equal lo the lime illak~ to reach 90"/. of depllJlltion

in the depurationphase, Therefore,ko. the depurationI1IlC constant,WIl8 ~sed in the followingequation10

determinethe time10 reach 90"11> s!cac!y-ii18le for uptake:

0.9" J -e'~

or

lllll- 2.31liz

RECORDSTO BE MAINTAINED

Records to be mainl4ined fOI data generatedby WildlifeIntCfUlltional, Lid. will iaclllllc. but

notbe limiled10;

I. A copy of lIlesignedprotocol.

2. Identification andchlUllCleriZlltion orlhe tesl substance.ifprovided by the: Sponsor.

J. Dalesofiniliotion lind tcrmination oflhe IeSI.

.4. Lumbriculus variegalus culturereeerds,

5. Sloek solution cakulation and prepamlioll. if oppJicaQIe. and ~lIIculaliOll lllId prepamlion ot
ICSIeonCeRtIlllillllS.

6. Biologiclll observations.

7. TescCOtldirions (light intensity.photoperiod. etc.).

PROTOCOL NO.: 570/070607/LUM·BJOaISUB570
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8. Water chemistryresults (e.g., hardness and alkalinity).

9. Sllllislical calculations, if applicable.

10. The mclhods used 10 _lyzc lest substance concentrations and the f!lsulls or analyticlll

llIeDsuremC015, if'applicable.

1J. Copy oCfllllllrepon.

PINAL REJlORT

II tinal report oCthc resul15 of the study wiD be preplIlCd by Wildlif'e InlcrJl8tional. Ltd. The

reponwill include, bUI notbe: limited to, lite foUowing, when applicable:

I. Name and addressof lite facility performing lhe study.

2. Dates upon which the sllldy _ initialedand COIlIpleted, and the dafmilivoelqlllrimlDllIIllIIl1t

and terminationdales.

3. A SlIltemenl of complianc:e signed by !he Study DiJeelor$ddrcssin8 any eJteCpUons to Oood

LaboratoryPrIlctice SlIIndards.

4. Objectives and procedures, as slated in lhc approved protocol, including all cluuIges to lite

protocol.

,. The ICSI subslllnce identitic;atiOJl including_e. chcmicoJ DbsIrllCI numbc1' or code n1llllbcr.

stn:nglh, purity, composition,and olher wOIDIl\tion providedby tIIcSponsor.

6. Stability and solubility of dte lC5t subslancc under lite conditions of administralion. if

providedby lite SPOJISor.

7. II descriplion oflite melltods uscd to conductthe tesl.

8. A desq-lplion of lite ICSl organisms, including ChD soun:o, scientific 1llIIIIC, 8gl: or life sIIIgc,

feed lypes. light intensilyand photoperiod.

9. II description of rhcpreparationofthe test solutions.

10. The methods UsecllO aUocate or~s to lest chambCtS and begin lite IclII, lite number of

ofS/lllisms and chambers Inlalmcnl, and IhcdllJlltion oflltc lest

II. A description ofcirc1IIllSlSncos dlarmay haycalfected Ihc lIualilyor inlegrilyoflhe delll.

12. The name of the Stu~ Director and thc names of other Icicntisll. professionals, llIld

supervisorypet50IIlICl involvedin lite slUdy.

13. A description of the transformations, (1l1cv.la1i0llll, and cpcrariOl1ll performed on the dlllll, a

summllly and analysis of !he biological da18 and analytir.lll chemistry dalll, and I ItDlemGlll of

lite conclusionsdrawn frtlJll the8llDlysCl.

PROTOCOLNO.: S701070607ILUM-BI0alSU8S70
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14. Statisticolmethods used Ul evaluolcthe doUl.

IS. The signed and dated reports of each of the individual scienl1Sb or other ptofcssiooa1s

invol'o1ed in the study. ihpplicablc.

16. The locationwhere raw data and fwd repon arc to be stored.

11. A statement prepared by the quality Assuronce UniL listing the dales that study inspcclions

and audits were made and the dates of any fmdings reported to lba Study Director OIld

Managemenl.

18. If it is necessaJY to mllkecorrectionsor additionsto a fma) rcpon oAeril ho.s been aecepled,

such changes will be mllde in the form oran amendment i5S\led by the Study Director. The

amendment will clearly identitY !l1C part of the fmal repon that is being amended and the

. reasonsfor the al~tioll.

CHANGES TO PROTOCOL

Planned chDJIgel to the protocol will be in the form of written amendments signed by the

Study Duector and opprovedby the Sponsor's Represenlau'oIe. Amendmenll will be GOnSidcrcd as

plitt or !he protocoland will be 1l1lllChcd to the fiuaJprotocol. Any other changes will be in the form

of written devialions signed by me Study Director and flied with the raw dotll. All changes 10 !he

protocolwill be indiCllwd in the (mill report,

GOODLABORATORY PRACTICES

This study will be conducted in aecordance with Good Laboratory Pl1lCtice Stlmdard. for

EPA (40 CPR PlIl1 160 andlor Pm 192); OECD Principles of Good Laboratory Practices

(ENVIMC/CH8M(98) 11); and Japan MAFF (II NobSan, Notiticotion No. 6283, AgricullW1l1

Production Bureau, 1 Octobcr 1999). Eacb study conducled by Wildlife Intemational, Ltd. is

routinely examined by the Wildlirc Tnlemalional, Ltd. Qualily Assur8llCe Unit for compliancewith

Good Laboratory PrllClicell, Standard Operating Proccd1lJl:S and the speGificd prolocol. A SCalemenl

of compliance with Good Laboratory PrllClica will be prcpan:d for all portions of the study

conducledby WildlifcInlCIlllltiollal, Lid. TIleSponsorwill be responsible for compliancewith Good

Laboratory Practices Cor procedun:s perfOmted by olber JabOJatorics (e.g.• residllC analyses OJ

pathology). Raw dlIla Cor all work performed al WilcU~ InterIlllUonaJ. Ltd. and a copy of the final

n:pcltwill be filed by project number in archivc:a klcate<l on the Wildlifc InternAlional. Ltd. sile. or al

IU1l11temolive locationto be specified in the fUl81 repon.

PROTOCOL NO.: S1OI010601ILUM·BIOaiSUBS70
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AMENDMENT TO STUDY PROTOCOL

Project Number 570A·l11

Projoct Number '"0.\·111
Paa: 1ofl

STUDY TITLE: Ocl.unethylcyclope:nwiJoxane (0.): A Bioa"umulation TCII with LlImbrir:u1rls
varJegafl.l, UsiosSpiked SedilllCIII

PROTOCOLNO.: S101010601ILUM.BIOaJSUBnG AMENDMENT NO.: I

SPONSOR: Silicones EnvirOllmcnla1, HtallbandS~y CoullGii

EFFECTIVEDATE: Scptember 14,2007

AMENDMENT: Paee3:

PROJECT NO.: '"0A-1II

ADD: ProposcdD~:

Tes! COllCCIllrations:
Test SublitaDce No.:
Ref'erea" SubibuJl;oC No.:

Experimeplal Stan DldC: Septcrnbczo 17. 2001
Experimental Tcnninatian Da1G: Oc1obcr 2!1. 2007
Ncgali~ Conlro~ S.O lIIld 20 ms• .iJKs
8160
NA

REASON: Thisinformation WIIS Dol aw.illlble lit !hetime theprotocolwassigned by theStudy
Director.

AMENDMENT: Preparationof Test CoDcentratiDl1S. Page6:

REASON:

Sedimeot willbeprepared in J kgbalcbcs instead of1.5kg ball:hes.

Smallerbatcheswillbeprepared lOr easeorbandlios lIIIIi 10 _Qlthe anlon11t of
sedimentlen owr afIer PrqlaJatiQII oflest cbambcrv.

9~1L
SnJDY DIIfEe.CTO~R~--------
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AMENDMENT TO STUDY PROTOCOL

Project Number S70A·lll

PJoject Number ,70A·111
page'or!

STUDY TITLE: Octamelhyleycloteuasi!oxanc: (D4) : A Bioaccumlllazion Test with lJimbl'tl:l.ll",
vorlegaflJJ Using Spiked Scdml

PROTOCOL NO.: S70JU70607/LUM.BIOalSUB570 AMENDMENT NO.: .2
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AMENDMENT TO STUDY PROTOCOL

Project Number 570A-11 J
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Page lofl

STUDY l'ITLE: OClamclhylcyclotctrasiloXllllC (D.); A Bioac.cumullllion Test with U4mb,icv!us
lIorlcgoM Using Spiked Sediment

PROTOCOL NO.: :i70/070607ILUM-BIOaiSUBS70 AMENDMENT NO.: J

SPONSOR: CentreEuropeen des Silicones PROJECT NO.: S70A-lll
EuroJll:an Chcmical lndustryCouncil(Cefic)

EFn:CTlVE DATE: July 13,2007

AMENDMENT: Page land 2:

CHANGE: Oclamelhylpentasilo..,ane

TO: Oclameillyitelrasiloxane

REASON: 'There wasan error in thespelling of the test subS1llllcc name.
Oclllmcthyltl:!rllsiloxane is thecorrectspelling.
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DEVIATION TO STUDY PROTOCOL

Project Number 570A-III

ProjllCt Number57QA·J11
Page 1ofl

STUDY T1TLE: Oc1amelJlylC)'Cloteullsiloxane (04): A BiOllceumulation Test with1.umbricu/us
voriegolJls UsingSpikedSediment

PROTOCOL NO.: 570/070607ILUM·BIOa/SUB570

SPONSOR: CentreEuropeendes Silicones
Europeall ChemicalIndustryCouncil(Celie)

DATE OF DEVIA1'ION: October3, 2007'

DEVIATION NO.: 1

PROJECT NO.: 570A·111

DEVIA nON: Wate:r quality me:lSurcmenls ""'ere measured in replicateC in all trcatmQIt groups on
Dlly 15 and Day 16 insteadof the next replicatein the sequence lIS indicated by the
proto<:ol.

REASON: Biologistoversight. 1bc same replicatewas inadvertently 5llmpled two days in:l row.
Thisdeviationfromthe prolocolhadno adverse impactupon the resultsor
inlelpretationof the study.
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STUDYTITLE: Oetamethyle~'cloteuasilol(al1C (D4): A Bioaceumulation Test withLumbriculus
va,icgQ/'us UsingSpiked Sediment

PROTOCOl. NO.; S70/070607lLUM-BI0alSUB570

SPONSOR: CentreEuropecn des Silicones
European Chemicallndu51ry Council (Celie)

DATE OF DEVIATION: November 5, 2007

DEVIAnON NO.; 2

PROJECT NO.: 570A-lll

D~VIATION: A second checkon theoperation ofthc diluter system was notperformed on depuration
Day 21 of the lest (November 5, 2007).

REASON; BiologiSl oversighl. The operation of1hediluter systemwas inadvertently not cheeked
a second limeon dcpur.llion Day21 orthe test. Diluterchecks on depuration Day22
showthedilutersystemwasworking properly. This deviation fromtheprotocol had
no adverseimpactuponthe resultsor inlerpretation of the study.
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LABORATORY MANAGEMENT

DATE

DATE~i
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Appendix 2

Formulated Sediment Preparation'

Project Number 570A~111

Constituents

Quartz Sand

Kaolin Clay

Peat Moss

W~ight (g)

28,000

8,000

4,0002

I The sand andelay were mixed in PK Twinshell mixerfor 20 minutes and thedry
sediment wasstoredunderambient conditions untilused.

~ amountof peatstatedaboveisa theoretical value,based on 10%of the target final
weightof the recipe. The peat wasaddedto individual batches, basedon the same
percentage, andall ingredients were mixed on a rotary mixer.
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Appendix 3

Project Number 570A-III

Analysesof Pesticides, Organicsand Metals
in Wildlife International, Ltd. Formulated Sedimentw/Peat'

Page I

Pesticidesand Organics

Component

Aldrin
AlphaBHC
Alpha Chlordane
BetaBHC
Bolstar
Chlordane
Coumaphos
Della Bl:IC
Demeton-O
Demeton-S
Diazinon
Dichlorvos
Dieldrin
Disulfoton
Dursban (Chlorpyrifos)
Endosulfan I
Endosulfan J]

Endosul ran SuIfate
Endrin
Endrin Aldehyde
EndrinKelone
EPN
Ethion
Ethoprop
Ethyl Parathion
Famphur
Fensulfothion
Fenthion

MeasuredConcentration
(flSlkg)

<0.88
<1.1
<0.88
< 2.l

<71
< 18
< 71
< 0.88

<71
<71
<71
<71
< 1.8

< 80
<71

<0.&8
< 1.&
< 1.8
< 1.8
< 1.8
< 1.8

<71
<71
<71
<71
<71
<71
<71

Component

GammaBHC- Lindane
Gamma Chlordane
Guthion (Azinphos-methyl)
HCE
Heptachlor
HeptachlorEpoxidc
Keponc
Malathion
Merphos
Methoxychlor
Methyl Parathion
Mevinphos
Mirex
Nnled
o,p-DDD
o,p-DDE
o,p-DDT
p,p-DDD
p,p-DDE
p,p-DDT
Phoratc
Ronnel
Stirophos
Telodrin
Tokuthion
Toxaphene
Trichloronate
Trilhion

MeasuredConcentmtion
(flg/kg)

<0.88
<3.2

<71
<0.88

<0.88
< 0.88
<7.4

<71
<71
<8.8

<71
<71
< 1.8

<71
< 1.8
< 1.8
< 1.8
< 1.8
< 1.8
< 1.8

< 71
<71
<71
<1.3

<71
< 35
<71
<71

I Analyses performed by LancasterLaboratorieson samples collectedon December 19,2007.
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Appendix J
(continued)

Project Number 570A-lll

Analyses of Pesticides, Organics and Metals
in Wildlife International, Ltd. Formulated Sediment wlPeat 1

Page 2

Melats

Component

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bromideby IC (solid)
Cudmium
Calcium
Chlorideby IC (solid)
Chromium
Cohall
Copper
Fluorideby Ie (solid)
Iron
Lead

MeasuredConcentration
(mglkg)

9720
< 2.04
<2.04
22.6

< 0.510
< 5.3
< 0.510

5470
55.9
9.31

<0.510
1.43
2.5

344
9.76

Component

Magnesium
Manganese
McreUl)'
Nickel
Nitrateby IC(solid)
Nitriteby IC (solid)
Potassium
Selenium
Silver
Sodium
Sulfateby IC (solid)
Thallium
Vanadium
Zinc

Measured Concenlmtion
(mglkg)

3200
3.80

<0.104
3.92

< 1.6
<1.1
73.1

<2.04
< 0.510

< 102
82.9

<2.04
2.89
3.75

I Analysesperformedby LancasterLaboratories on samplescollectedon December19,2007.

..
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Appendix 4

Project Number 570A-III

Specific Conductance, Hardness, Alkalinity and pH ofWell Water Measured
During the 4-Weck Period Immediately Preceding the Test

Mean Range

Specific Conductance 315 310 - 320
(umbos/ern) (N=4)

Hardness 132 128 - 136
(mg/L as CaC03) (N=4)

Alkalinity 180 180 - 180
(mg/L as CaCo) (N =4)

pH 8.2 8.1-8.2
(N =4)
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Appendix S

Analyses of Pesticides. Organics and Metals
in Wildlife International. Ltd. Well Water

Pesticidesand Organics

Project Number 570A-lll

Component
MeasuredConcentration

(J1gJL) Component
Mellsur~ Conceniration

(!':!VL)

Aldrin
AlphaBHC
Alpha Chlordane
BetaBHC
Bolstar
Chlordane
Coumaphos
DeltaBHC
Demeton-O
Demeton-S
Diazinon
Dichlorvos
Dieldrin
Disulfoton
Dursban(Chlorpyrifos)
EndosulfanI
EndosulfanII
EndosulfanSulfatc
Endrin
EndrinAldehyde
Endrin Ketone
EPN
Ethion
Ethoprop
Ethyl Parathion
Famphur
Fensulfothion
Fenthion

<0.020
<0.010
<0.010
<0.020
< 2.0
<0.50
<3.0
<0.010
<2.0
<2.0
< 3.0
< 3.0
<0.020
<2.0
<2.0
< 0.010
<0.020
<0.020
<0.020
<0.10
< 0.020
<2.0
<2.0
<3.0
<2.0
<2.0
< 3.0
<2.0

Gamma BBC - Lindane
GammaChlordane
Guthion(A1.inphos.methyl)
HCB
Heptachlor
Heptachlor Epoxide
Kepone
Malathion
Mcrphos
Methoxychlor
MethylParathion
Mcvinphos
Mirex
Nalcd
o,p.DDD
o,p-DDE
o,p-DDT
p.p-DDD
p,p-DDE
p.p-DDT
Phorate
Ronnel
Stirophos
Tclodrin
Tokuthion
Toxaphcne
Trichlorcnaie
Trithion

<0.010
<0.010
<3.0
<0.010

<0.010
<0.010
<0.20
<2.0
<6.0
<0.10
<2.0
<3.0
<0.11
<2.0
<0.020
<0.020
<0.020
<0.020
<0.020
<0.020
<2.0
<2.0
<2.0
<0.010
<2.0
<3.0
<2.0
<2.0

IAnalyses performed by LancasterLaboratories on samplescollectedon December19,2007.
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Appendix 5

Analyses of Pesticides, Organics and Metals
in WildlifeInternational, Lui. WeJl Water!

Metals

Project Number 570A-Ill

Component
Measured Concentration

(mg/L) Component
Measured Concentration

(mg/L)

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bromide
Cadmium
Calcium
Chloride
Chromium
Cobalt
Copper
Fluoride
Iron
Lead

<0.200
< 0.0200
<0.0200
<0.0050
<0.0050
< 2.5
<0.0050
38.7
4.2

<0.0150
<0.0050
<0.0100

0.55
<0.200
< 0.0150

Magnesium
Manganese
Mercury
Nickel
NitrateNitrogen
NitriteNitrogen
Potassium
Selenium
Silver
Sodium
Sulfate
Thallium
Vanadium
Zinc

14.6
< 0.0050
<0.00020
< 0.0100
<0.50
<0.50

6.97
<0.0200
<0.0050
19.8
6.0

< 0.0200
< 0.0050
<0.0200

'Analyses performed by LancasterLaboratories on samplescollectedon December 19,2007.
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Appendix 6

The Analysis ofD4 in Sediment and Tissue

Project Number 570A·]1J
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Appendix 6.1

Project Number 570A-lll

Analytical Method Flowchart for the Analysis of D4 in Sediment

METHOD OUTLINE FOR THE ANALYSIS OF
D4 IN SEDIMENT

Rinse all glassware with ethyl acetate.
J,

Sample sediment through the overlying water from the test beakers. Add the requisite
volume of sediment (-5 ml.) to each centrifuge tube.

J.

Fortify recovery samples with the appropriate stock solution.
J,

Add 10.0 ml, HPlC-grade bottled water and 5 III of internal standard to each sample and QC.
J,

Add approximately 20 rnl, of ethyl acetate to each sample. Vortex and shake each sample for
one minute. Centrifuge at 60% speed for approximately [0 minutes.

J,

Transfer the ethyl acetate layer (top layer) into a 50 ml, volumetric flask containing
2.5 g sodium sulfate.

J,

Repeat the extraction procedure with an additional 20 ml, of ethyl acetate combining the ethyl acetate
portions in the proper volumetric flask. Bring to volume with ethyl acetate.

J, .

Transfer 1.00 ml, of extracts into autosampler vials and add 50.0 III MSTFA (N-methyl, N
trimethylsilyl trifluoroacctamide) to each vial. Submit samples for analysis.
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Appendix 6.2

Project Number 570A-Ill

Analytical Method Flowchart for the Analysis of D4 in Tissue

FLOWCHART FOR THE ANALYSIS OF D4 IN
TISSUE

.Rinse all glassware with TI-lF.

Whole samples will be extracted in scintillation vials as received. Add 10mL ofTI-lF to each
sample and matrix blank. Fortify quality control samples with appropriate stock solutions.

Fortify all samples and QC samples with internal standard (250 IlS a.i.lL at instrument).

Homogenize tissues with a spatula. Minimize the time the contents of the vial is open to air.
Vortex for approximately two minutes. Sonicate for 10minutes and vortex again

briefly to wash the sides ofthe vial

Transfer approximately 2 mL of the extract to a second vial and add approximately 500 mg of
NA2S0 4 . Vortex for 15 seconds and allow to dry for approximately 15 minutes.

Transfer an aliquot of the dried extract to a microecntrifugc tube and ultra-centrifugeeach sample
for approximately five minutes at 14,000rpm.

Transfer an aliquot ofeach extract to an autosampler vial. Submit samples for
GCIMS or GC/FID analysis.
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Appendix 6.3

Project Number 570A-lll

Analytical Method Flowchart for the Analysis of Lipids in Tissue

METHOD OUTLINE FOR THE PROCESSING OF LIPIDS IN
TISSUE FOR D4 CONCENTRATIONS

Remove vials to be analyzed from freezer and allow samples to thaw.
.J-

To each sample, add 10 mL ofHPLC-grade bottled water and homogenize for approximately one
minute using a hand-held tissue homogenizer. Rinse the homogenizer wit the appropriate

solvent(s) in between samples.
.J-

Transfer each homogenate to a 250-mL separatory funnel that contains 25 mL ofchloroform and
50 mL of methanol.

.J-
Rinse each vial with an additional 10 mL of bottled water and pour rinse into respective scparatory

funnel.
.J-

Shake each separatory funnel for approximately one minute with venting.
.J-

Add 50 mL of chloroform followed by 50 mL of saturated sodium chloride to each separatory
funnel.

.J-
Briefly swirl eaeh separatory funnel with venting .

.J-
Allow the phases to separate. For each sample, drain the chloroform layer through a powder
funnel paeked with Teflon® wool and anhydrous sodium sulfate into a 250-mL round-bottom

flask.
.J-

Add an additional 50-mL aliquot of ehlorofonn to each separatory funnel and repeat the extraction
and draining procedures .

.J-
Rotary evaporate the extracts in a water bath maintained at approximately 40°C to ncar dryness .

.J-
Transfer each extract to a pre-weighed, labeled scintillation vial.

.J-
Rinse each 250-mL round-bottom flask with a small volume of chloroform and transfer rinse to

respective scintillation vial.
.J-

Evaporate the remaining solvent in each vial under a gentle stream of nitrogen or clean dry air.
.J-

Reweigh eaeh vial and reeord weight.
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Appendix 6.4

ProjectNumber 570A..l l l

Typical Oas Chromatograph (GC) Operational Parameters for Sediment Analysis

INSTRUMENT:

DETECTOR:

ANALYTICAL COLUMN:

INJECTORTEMPERATURE:

RUNTIME:

OVEN:

DETECTORTEMPERATURE:

INJECTIONVOLUME:

MAKE-UP GAS:

HEAD PRESSURE:

APPROXIMATED4
RETENTION TIME:

Agilent Model 6890 Gas Chromatograph(GC)

Agilent Model 5975 Mass Selective Detector operated in SlM
mode

Phenomen ZB-5 eolumn (30 m x 0.25 mrn, 0.25 f.lm film
thickness)

15.25minutes

Initial temperature: 50°C
Initial hold time: 1.00 minute
Ramp I: 8.00°C/minute
Final temperature I: 150°C
Final hold time I: 0.00 minute
Ramp 2: . 40.00°C/minute
Final temperature 2: 220°C
Final hold time 2: 0.00 minute

1.0 ilL

Helium

Approximately 12psi

10.2minutes
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Appendix 6.5

Project Number 570A-l11

Typical Gas Chromatograph (GC) Operational Parameters for Sedimcntffissue Analysis

INSTRUMENT:

DETECTOR:

ANALYTICAL COLUMN:

INJECTOR TEMPERATURE:

Agilent Model 6890 Gas Chromatograph (GC)

Hewlett-Packard Flame Ionized Detector (FlO)

J&W DB-5MS Column (0.25 mm x 30 m, 0.25 J.U1l film
thickness)

OVEN:

DETECTOR TEMPERATURE:

INJECTION VOLUME:

CARRIER GAS:

HEAD PRESSURE:

APPROXIMATE D4 PEAK
RETENTION TIME:

Initial temperature:
Initial hold time:
Ramp 1:
Final temperature I:
Final hold time I:
Ramp2:
Final temperature 2:
Final hold time 2:

].0 J1L

Helium

-12psi

7.2 minutes

50°C
1.00 minute
8.00°C/minute
150°C
0.00 minute
40.00°C/minute
220°C
0.00 minute
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Appendix 6.6

Analytical Stocks and Standards Preparation

Project Number 570A-] 11

For the sediment analysis, stock solutions of 04 were prepared by weighing 1.0002 g of the test
substance on an analytical balance. The test substance was transferred to a 100-mL class A volumetric
flask and brought to volume using 80% OMF : 20% toluene. This primary stock solution (10.0 mg/mL)
was diluted in 80% OMF : 20% toluene to produce 1.00 and 0.100 mglmL stock solutions. The 1.00
and 0.100 mglmL stock solutions were used to fortify the sediment quality control samples. Calibration
standards were prepared in ethyl acetate using the 0.100 mglmL stock solution. The following shows
the dilution scheme for a set ofcalibration standards: .

Stock Final Standard
Concentration Aliquot Volume Concentration

(mglmL) U!bl (ml) !m.Blb.l
0.500· 10000 10.0 0.0500
0.100 50.0 10.0 0.500
0.100 100 10.0 1.00
0.100 150 10.0 1.50
0.100 200 10.0 2.00
0.100 250 10.0 2.50

A stock solution of Tetrakis (trimethylsilyloxy) silane (04 internal standard) was prepared by
weighing 0.1031 g (weight corrected for purity) on an analytical balance. The internal standard was
transferred to a 100-mL Class A volumetric flask and brought to volume using 80% OMF : 200A!
toluene. This primary stock solution (1.00 mg aj.lml) was diluted in 80% OMF : 20% toluene to
prepare a 0.150 mg a.i.rml, stock solution. The 0.150 mg a.i.lmL stock solution was added to sediment
samples and calibration standards (50 J.1L or 45 J.1L.).

For the tissue analyses, a stock solution of 04 was prepared by weighing 0.1004 g of the test
substance on an analytical balance. The test substance was transferred to a 1000mL class A volumetric
flask and brought to volume using tetrahydrofuran. This primary stock solution (1.00 mglmL) was
diluted in tctrahydrofuran to produce 0.100 and 0.0100 mglmL stock solutions. The 1.00, 0.100 and
0.0100 mglmL stock solutions were used to fortify the quality control samples. Calibration standards
were prepared in tetrnhydrofuran using the 0.100 and 1.00 mglmL stock solutions. The following
shows the dilution schemes for both sets ofcalibration standards for the tissue analyses:

Stock Final Standard
Concentration Aliquot Volume Concentration

(mg/mU U!bl (mL) ~
0.0100 50.0 10.0 0.0500
0.0100 150 10.0 0.150
0.0100 250 10.0 0.250
0.0100 350 10.0 0.350
0.0100 500 10.0 0.500
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Project Number 570A-I11

Stock
Concentration
(mg aj.lmL)

0.100
1.00
1.00
1.00
1.00
1.00

Aliquot
U!!d
100

50.0
150
300
500
700

Final
Volume

(mLl
10.0
10.0
10.0
10.0
10.0
10.0

Standard
Concentration

(mglL)
1.00
5.00
15.0
30.0
50.0
70.0

A stock solution of Tetrakis (trimethylsilyloxy) silane (D4 internal standard) was prepared by
weighing O. J031 g (weight corrected for purity) on an analytical balance. The internal standard was
transferred to a IOO-m L Class A volumetric flask and brought to volume using tetrahydrofuran. This
primary stock solution (1.00 mg aj.lmL) was diluted in tetrahydrofuran to prepare a 0.100 mg a.i.lmL
stock solution. The 1.00 and 0.100 mg a.iJmL stock solutions were added to all tissue samples and
calibration standards (25 J.iL or 100 J.iL).
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Appendix 6.7

Project Number 570A-III

Example Calculations for a Representative Sediment Sample

The analytical result and percent recovery for sample number 570A-Il 1-4, with a nominal

concentration of5.0 mg a.i.lKg, were calculated using the following equations:

04 . I ( . /K) Peak Area - Y-intercept X 0'1' F
10 samp e mg a.r, g = Slope I ution actor

. . _ mcasured concentration of04 in sample (mg a.i./Kg) 100
Percent ofnominal conccntranon - nominal concentration of 04 in sample (mg a.i.lKg) X

Peak Area = 18968.0
Y-intercept =6349.31341
Slope =120825.71
Dilution factor =8.65

04 in sample (mg a.i./Kg) 18968.0-6349.31341 X 865
120825.71 .

Concentration of 04 in sample (mg a.i./Kg) =0.903 mg a.i.lKg

Percent ofnominal concentration 0.903 m a.i./Kg X 100
5.0 mg a.i./Kg

Percent ofnominal concentration » 18.1%
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Appendix 6.8

Project Number 570A-lll

Matrix Fortifications Analyzed Concurrently During Sample Analyses in Sediment

Sample Sampling
Number Interval

(570A-lll-) (Day)

MAS-l 0
MAS-2 0

MAS-3 14
MAS-4 14

MAS-5 28
MAS-6 28

Fonified
(mg a.i.lKg)

5.00
20.0

5.00
20.0

5.00
20.0

Concentrations of D4

Measured
(rng aj./Kg)

4.27
19.4

4.97
21.6

5.39
21.1

Percent
Recovery'

85.4
96.8

99.5
108

108
105

Mean>
Standard Deviation =

CV=

100
8.67
8.67%-,

Result'! were generated usingExcel2000 in the full precision mode. Manualcalculations may differ slightly.
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Appendix 6.9

ProjectNumber570A-1 J J

MatrixFortifications Analyzed Concurrently During SampleAnalyses in Tissue

Sample Sampling· Concentrations of 04
Number Interval Fortified Measured Percent

(570A-lll-) (Day) (mga.i./Kg) (mg a.i./Kg) Recovery I

TMAS-l 0 2.50 2.44 97.7

TMAS-2 14 25.0 23.3 93.1

TMAS.3 28 250 226 90.6

Mean = 93.8
Standard Deviation = 3.60

CV= 3.84%
Results weregenerated usingExcel2000in the fullprecision mode. Manual calculations maydifferslightlY.
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Appendix 6.10

Project Number 570A-l11

Representative Calibration Curve for 04 in Sediment

350000

....
300000

250000

ell 200000 -~
-<
~

150000;,l

=-

100000

50000

0
0.0000 0.5000 1.0000 1.5000 2.0000 2.5000 3.0000

Concentration (mg a.i.lL)

Slopc > 120825.71; Y-lntereept=6349.31341; R2;=O.9899
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Appendix 6.11

Project Number 570A-l11

Representative Chromatogram ofa Low-level D4 Sediment Calibration Standard

undance ·-·"---·"I6ii' 281. 00 (280.30 to 281. 70): U'OlOOS':rr

14000

13000·:

12000

11000

10000·

90001
soooJ

1

7000

6000

sooo·

4000

3000

2000-

10.16

Nominal concentration: 0.0500 mg a.i./L
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Appendix 6.12

Project Number 570A-lll

3000 j

2000 ~

Representative Chromatogram ofa High-level D4 Sediment Calibration Standard

undance Ion 281.00 (280.30 to 281.70): 0601010.D
~ 6.65

1
HOOO :;

J
I

13000 J
i

12000 ~

1
11000 J

1
10000 j

9000 ~

i
8000 !

l
1

7000

1
6000.j.

I

5000 ~
1

4000 1

10.16

!
<
~

loooL_.~__.. II
O

-.. •__ •.••J-II I I ~ ~ I ,·~··'-T·' I .····1. Iii I j' I I-r-·:··'I I .·.·l·~ I I' 1 ,a·r"'-"'-'~

ime~~~6:00 7.00 8.00 9.00. ~~~OO 11.00 12.00 13.00 14.00

Nominal concentration: 2.50 rng a.i.lL
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Appendix 6,]3

Project Number 570A-II]

Representative Chromatogram ofa Sediment Matrix Fortification Sample

rundance ..·......····--Ion···281.00 {280.30 to "2"£i"L-70l: 0701 01i-:o·_····

1.4000

13000

12000 ~,
!
!

11000 ~
;,
i

100001

j
i

9000 .

8000

1000·

6000 ,

5000.j

j 6.65
4000·

3000

2000·

Sample number 570A-1I I-MAS-I ; 5.00 mg a.i./Kg, nominal concentration.
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Appendix 6.14

Project Number 570A-lll

Representative Chromatogram ofa Day 0 Sediment Sample

'Abundance ·..·····Ion 281..00 (280. 30···t:02Si. 70) : 14oi'()l9·.""';:D:----'j

1 i
14000'1

13000 ~

12000

11000·

100001

9000i
:::: J

6000 j
5000.J

4000

3000

6.64

Sample number 570A-III-6; 20 mg a.i.lKg nominal concentration
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Appendix 6.15

Representative Calibration Curve for D4 in Tissue

90

80 I
70

/CI
O.,.....--,------r----;---...,...---..,----,-----,-----,
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00

Concentration (mg a.i.lL)

60

10

~

~ 50
~i 40

30

20

Slopc > US; Y-lntercept =0.09554; R2 =0.9996
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Appendix 6.16

Project Number 570A-lll

Representative Chromatogram ofa Low-level D4 Calibration Standard for Tissue Analysis

FID1 B, (}\:~C7\ TI E 2007-11-01 15-38-14'001F0201.D)

pA

28 $'
oS"

26

24

22

20
\J"-4. ~fl ~~ H18 ~ ....-...

16

14
0 2 4 6 8 10 12 14 mw

Nominal concentration: 1.00 mg a.i./L
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Appendix 6.17

Project Number 570A·l11

Representative Chromatogram ofa High-level D4 Calibration Standard for Tissue Analysis

4

pA

28

;26

;24

22

20

18

16

14
0 2 4

Nominal concentration: 70,0 mg a.i./L

6 8 10
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Appendix 6.18

Project Number 570A-lll

Representative Chromatogram ofa Tissue Matrix Fortification

po\.

28

26

24

22

20

16

Sample number 570A-III-TMAS-2; 25.0 mg a.i.lKg, nominal concentration.
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Appendix 6.19

Project Number 570A~II J

Representative Chromatogram ofa Day 28Tissue Sample

FID1 B. (X:'GC7\1\OATAID4TISSUE\D4TlSSUe 2007.1HI115-38-14'011F1201.D)

pA

28.

26

24

22

20

18~l--__--'

16

Sample number 570A~111-T6; 5.0 mg a.i.lKg nominal concentration
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Appendix 7

Project Number 570A-111

CumulativeMortalityand Treatment -Related Effects in a
ProlongedSediment ToxicityTest with the Oligoehaete(Lumbnoutus variegatus)

Negative Control- Uptake Phase

Observations)
Replicate A ReplicateB

Day Cumulative Number Observations Cumulative Number
Number Sampled Number Sampled

Dead Dead
0 AN 0 0 AN 0 0
1 AN 0 0 AN 0 0
2 AN 0 0 AN 0 0
3 AN 0 0 AN 0 0
4 AN 0 0 AN 0 0
5 AN 0 0 AN 0 0
6 20; rest AN 0 0 AN 0 0
7 AN 0 0 20; rest AN 0 0
8 AN 0 0 10; rest AN 0 0
9 AN 0 0 AN 0 0
10 AN 0 0 AN 0 0
11 AN 0 0 AN 0 0
12 AN 0 0 10; rest AN 0 0
13 AN 0 0 AN 0 0
14 AN 0 0 AN 0 0
15 AN 0 0 AN 0 0
16 AN 0 0 AN 0 0
17 AN 0 0 AN 0 0
18 AN 0 0 AN 0 0
19 AN 0 0 AN 0 0
20 AN 0 0 AN 0 0
21 AN 0 0 AN 0 0
22 AN 0 0 AN 0 0
23 AN 0 0 AN 0 0
24 AN 0 0 AN 0 0
25 AN 0 0 AN 0 0
26 AN 0 0 AN 0 0
27 AN 0 0 AN 0 0
28 AN 0 2 AN 0 3

i Observations: AN = organisms appear normal; G - organisms observed on the'surface ofthe sediment orleaving the
sediment,
2 The sediment was sieved using a425 11m sieve. 346 organisms were found and transferred to a new tank containing clean
sediment for the depuration phase ofthc study. .

3 'The sediment wassieved using a425 um sieve. 334organisms were found and transferred to a new tank containing clean
sediment for the depuration phase oflhc study.
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Appendix 7 (Continued)

Project Number 570A-Ill

CumulativeMortality and Treatment-Rclated Effects in a
Prolonged SedimentToxicityTest with the Oligochaete (Lumbriculus variegatus)

.it-,
Neaative Control- Uptake Phase

( " ,Replicate C ..... . ReplicateD
Day Observations' Cumulative . Number Observations Cumulative Number"

Number Sampled Number Sampled
Dead Dead

t,

AN0 0 0 AN 0 0
1 AN 0 0 AN 0 0
Z AN 0 0 AN 0 0
3 AN 0 0 AN 0 0
4 AN 0 0 AN 0 0
S AN 0 0 AN 0 0
6 AN 0 0 IG; rest AN 0 0
7 AN 0 0 AN 0 0
8 AN 0 0 AN 0 0
9 AN 0 0 AN 0 0
IQ AN 0 0 AN 0 0
11 AN 0 0 IG; rcstAN 0 0
12 AN 0 0 AN 0 0
13 AN 0 0 AN 0 0
14 AN 0 0 AN 0 0
15 AN 0 0 AN 0 0
16 AN 0 0 AN 0 0
17 AN 0 0 AN 0 0
18 AN 0 0 AN 0 0
19 AN 0 0 AN 0 0
20 AN 0 0 AN 0 0
21 AN 0 0 AN 0 0
22 AN 0 0 AN 0 0
23 AN 0 0 AN 0 0
24 AN 0 0 AN 0 0
25 AN 0 0 AN 0 0
26 AN 0 0 AN 0 0
27 AN 0 0 AN 0 0
28 AN 0 2 AN 0 0

IObservations: AN - organisms appearnormal; G = organisms observed on thesurface of thesediment or leav ingthe
sediment.
l The sediment Was sievedusinga 425 urn sieve. 337organisms werefound and transferred to a new tank containing clean

sediment for Ihedepuration phaseof the study.
3 The sediment wassievedusinga 425 um sieve. 1.0176g (\\'etweight oforganism tissue)werecollected foranalytical

measurement.
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Appendix 7 (Continued)

Project Number 570A-J 11

CumulativeMortalityand Treatment -Rclated Effects in a
Prolonged SedimentToxicityTest with the Oligochaete (Lumbrtculus variegatus)

Negative Control- Uptake Phase

o AN 0 0
I AN 0 0
2 AN 0 0
3 AN 0 0
4 AN 0 0
5 AN 0 0
6 AN 0 0
7 AN 0 0
8 AN 0 0
9 AN 0 0
10 IG; rest AN 0 0
11 AN 0 0
12 AN 0 0
13 AN 0 0
14 AN 0 0
15 AN 0 0
16 AN 0 0
17 AN 0 0
18 AN 0 0
19 AN 0 0
20 AN 0 0
21 AN 0 0
22 AN 0 0
23 AN 0 0
24 AN 0 0
25 AN 0 0
26 AN 0 0
27 AN 0 0
28 AN 0 2

Day
Replicate E

Observations' Cumulative
Number

Dead

Number
Sampled

Observations

AN
AN
AN
AN
AN
AN
AN
AN
AN
AN
AN
AN
AN
AN
AN

Replicate F
Cumulative

Number
Dead

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Number
Sampled

o
o
o
o
o
o
o
o
o
o
o
o
o
o
3

i Observations: AN <orgauisms appearnormal; G = organismsobservedon the surfaceof the sedimentor leaving the
sediment.
2 Replicate was used for analytical confirmation in the sediment 011 Day 28.
J The sedimentwas sieved usinga 425 um sieve. 1.3414g (wetweightof organismtissue)were collectedforanalytical

measurement.
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Appendix 7 (Continued)

Cumulative Mortality and Treatment -Relatcd Effects ina
Prolonged Sediment Toxicity Test with the Oligoehaete (Lumbriculus variegatus)

Negative Control- Uptake Phase

o
o
o
o
o
o
o
o
o
o
o
o
o
o
2

Number
Sampled

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Reelicare G

AN
AN
AN
AN
AN
AN
AN
AN
AN
AN

IG; restAN
IG;rcstAN

AN
AN
AN

Observations] Cumulative
NumberDcad

o
I
2
3
4
5
6
7
8
9
10
Jl
]2
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

Day

i Observations: AN=organisms appear nonnal; G - organisms observed on the
surface of thesediment or leaving thesediment.

1 Replicate WlIS usedforanalytical conllnnation in !hesediment on Day 14.
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Appendix 7 (Continued)

Project Number 570A-III

Cumulative Mortality and Treatment -Rclated Effeets in a
Prolonged Sediment Toxicity Test with the Oligochaete(Lumhriculus variegatus)

0.86 mg a.i./Kg- Uptake Phase

ObservationsI
ReplicateA Replicate B

Day Cumulative Number Observations Cumulative Number
Number Sampled Number Sampled

Dead Dead
0 AN 0 0 AN 0 0
I AN 0 0 AN 0 0
2 AN 0 0 AN 0 0
3 AN 0 0 1G; rest AN 0 0
4 AN 0 0 AN 0 0
5 AN 0 0 AN 0 0
6 AN 0 0 AN 0 0
7 IG; rest AN 0 0 IG; rest AN 0 0
8 AN 0 0 AN 0 0
9 AN 0 0 AN 0 0
10 AN 0 0 AN 0 0
II AN 0 0 AN 0 0
12 AN 0 0 AN 0 0
13 AN 0 0 AN 0 0
14 AN 0 0 AN 0 0
IS AN 0 0 AN 0 0
16 AN 0 0 AN 0 0
17 AN 0 0 AN 0 0
18 AN 0 0 AN 0 0
19 AN 0 0 AN 0 0
20 AN 0 0 AN 0 0
21 AN 0 0 AN 0 0
22 AN 0 0 AN 0 0
23 AN 0 0 AN 0 0
24 AN 0 0 AN 0 0
25 AN 0 0 AN 0 0
26 AN 0 0 AN 0 0
27 AN 0 0 AN 0 0
28 AN 0 2 AN O. 3

i Observations; AN - organisms appearnormal; G - organisms observedon thesurfaceofthc sedimentor leavingthe
sediment,
2 TIlesedimentWlIS sievedusinga 425 [nn sieve, 324organisms were found and transfcrred to II new lankcontaining clean

sediment for the depuration phaseof thestudy,
3 TIlesedimentwas sievedusinga 425 JIm sieve. 252organisms were foundand transferred to a new tankcontaining clean

sedimentfor thedepuration phaseof the studv.
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Appendix 7 (Continued)

Project Number570A-lll

CumulativeMortality and Treatment-Related Effectsin a
ProlongedSedimentToxicityTest with the Oligoehaete (Lumbricu/us variegatus)

0.86 mg a.i.lKg- Uptake Phase
Replicate C Replicate0

Day Observations' Cumulative Number Observations Cumulative Number
Number Sampled Number Sampled

Dead Dead
o AN 0 0 AN 0 0
I AN 0 0 AN 0 0
2 AN 0 0 AN 0 0
3 AN 0 0 AN 0 0
4 AN 0 0 AN 0 0
5 AN 0 0 AN 0 0
6 AN 0 0 AN 0 0
7 AN 0 0 AN 0 0
8 AN 0 0 AN 0 0
9 AN 0 0 AN 0 0
JO AN 0 0 AN 0 0
u AN 0 0 AN 0 0
12 AN 0 0 AN 0 0
13 AN 0 0 AN 0 o·
14 AN 0 0 AN 0 0
15 AN 0 0 AN 0 0
16 AN 0 0 AN 0 0
17 AN 0 0 AN 0 0
18 AN 0 0 AN 0 0
19 AN 0 0 AN 0 0
20 AN 0 0 AN 0 0
21 AN 0 0 AN 0 0
22 AN 0 0 AN 0 0
23 AN 0 0 AN 0 0
24 AN 0 0 AN 0 0
25 AN 0 0 AN 0 0
26 AN 0 0 AN 0 0
27 AN 0 0 AN 0 0
28 AN 0 2 AN 0 3

j Observations: AN- organisms appearnonnal;G - organisms observed on thesurface of !he sediment or lenving lhe
sediment,
2 Thcsediment was sieved usinga 425 11m sieve. 293organisms werefound andtransferred 10a IICW tunk containing clean

sediment for the depuration phaseof thestudy.
J Thesediment was sievedusing a 425 umsieve. 1.1370g (we; weightof organism tissue) werecollected foranalytical
measurcment.
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Appendix 7 (Continued)

Project Number 570A-lll

Cumulative Mortality and Treatment -Rclated Effects in a
Prolonged Sediment Toxicity Test with the Oligochaetc iLumbriculus variegatusi

0.86 mg a.i./Kg - Uptake Phase

ObservationsI
Replicate E Replicate F

Day Cumulative Number Observations Cumulative Number
Number Sampled Number Sampled

Dead Dead
0 AN 0 0 AN 0 0
I AN 0 0 AN 0 0
2 AN 0 0 AN 0 0
3 AN 0 0 AN 0 0
4 AN 0 0 AN 0 0
5 AN 0 0 AN 0 0
6 IG; rest AN 0 0 AN 0 0
7 IG; rest AN 0 0 AN 0 0
8 AN 0 0 AN 0 0
9 AN 0 0 AN 0 0
10 AN 0 0 AN 0 0
II AN 0 0 AN 0 0
12 AN 0 0 AN 0 0
13 AN 0 0 AN 0 0
14 AN 0 0 AN 0 3

15 AN 0 0
16 AN 0 0
17 AN 0 0
18 AN 0 0
19 AN 0 0
20 AN 0 0
21 AN 0 0
22 AN 0 0
23 AN 0 0
24 AN 0 0
25 AN 0 0
26 AN 0 0
27 AN 0 0
28 AN 0 2

j Observations: AN=organisms appearnormal; G =organisms ohserved on thesurface of thesediment or leaving the
sediment.
1 Replicate Will' used for analytical confinnation in thesediment on Day 2&.
3 The sediment wassieved usinga 425 JIm sieve. 1.3391g (wetweightoforganism tissue) werecollected foranalytical

measurement.
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Appendix 7 (Continued)

Cumulative Mortality and Treatment-Related Effects in a
ProlongedSedimentToxicityTest with the Oligochaete (Lumhriculus variegatus)

0.86 mg a.i./Kg - Uptake Phase

o
o
o
o
o
o
o
o
o
o
o
o
o
o
2

Number
Sampled

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

AN
AN
AN
AN
AN
AN
AN
AN
AN
AN
AN
AN
AN
AN
AN

, Replicate G
ObservationsJ Cumulative

NumberDead
o
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

Day

(Observations: AN= organisms appearnormal; G = organisms observed on thc
surface of thesediment or leaving thesediment,

1 Replicate wasusedforanalvtice! confirmation in thesediment on Day 14.

L.
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Appendix 7 (Continued)

Project Number 570A-lll

Cumulative Mortality and Treatment -Related Effects in a
Prolonged Sediment Toxicity Test with the Oligochaete (Lumbriculus variegatus)

4.06 mg aj.lKg - Uptake Phase

Observations i
Replicate A Replicate B

Day Cumulative Number Observations Cumulative Number
Number Sampled Number Sampled

Dead Dead
0 AN 0 0 AN 0 0
1 AN 0 0 AN 0 0
2 AN 0 0 AN 0 0
3 AN 0 0 AN 0 0
4 AN 0 0 AN 0 0
5 AN 0 0 AN 0 0
6 AN 0 0 IG; rest AN 0 0
7 AN 0 0 AN 0 0
8 AN 0 0 AN 0 0
9 AN 0 0 AN 0 0
10 AN 0 0 AN 0 0
II AN 0 0 AN 0 0
12 AN 0 0 AN 0 0
13 AN 0 0 AN 0 0
14 AN 0 0 AN 0 0
15 AN 0 0 AN 0 0
16 AN 0 0 AN 0 0
17 AN 0 0 AN 0 0
18 AN 0 0 AN 0 0
19 AN 0 0 AN 0 0
20 AN 0 0 AN 0 0
21 AN 0 0 AN 0 0
22 IG; rest AN 0 0 IG; rest AN 0 0
23 AN 0 0 AN 0 0
24 AN 0 0 AN 0 0
25 AN 0 0 AN 0 0
26 AN 0 0 AN 0 0
27 AN 0 0 AN 0 0
28 AN 0 2 AN 0 3

i Observations: AN - organismsappearnortnal;G =organismsobserved011 thesurfaceof thesediment or leaving the
sediment.
21be sedimentwas sievedusing11425 11m sieve. 222 organisms were foundand transferred 10 a new lankcontaining clean

sedimentfor the depuration phase of lhe study.
3 The sedimentwas sieved usinga 425 um sieve. 268 organismswerefoundand transferred to a new lankcontaining clean
sediment lor thedepurationphaseof thestudy.
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Appendix 7 (Continued)

ProjectNumber570A·1JI

Cumulative Mortality and Treatment -Related Effectsin a
Prolonged Sediment Toxicity Test with the Oligochaete (LumbricuJu.y variegalUs)

, , 4.06 mg aj./Kg - Uptake Phase
Replicate C Replicate D

Day ObserVations' Cumulative Number Observations Cumulative Number
Number Sampled Number Sampled

Dead Dead
0 AN 0 0 AN 0 0
I AN 0 0 AN 0 0
2 AN 0 0 AN 0 0
3 10; rest AN 0 0 AN 0 0
4 AN 0 0 AN 0 0
.5 AN 0 0 AN 0 0
6 AN 0 0 AN 0 0
7 AN 0 0 AN 0 0
8 AN O. 0 AN 0 0
9 AN 0 0 AN 0 0
10 AN 0 0 AN 0 0
11 10; rest AN 0 0 AN 0 0
12 20; rest AN 0 0 AN 0 0
13 AN 0 0 AN 0 0
14 AN 0 0 AN 0 0
15 AN 0 0 AN 0 0
16 AN 0 0 AN 0 0
17 AN 0 0 AN 0 0
18 AN 0 0 AN 0 0
19 AN 0 0 AN 0 0
20 AN 0 0 AN 0 0
21 AN 0 0 AN 0 0
22 AN 0 0 AN 0 0
23 AN 0 0 AN 0 0
24 AN 0 0 AN 0 0
2S AN 0 0 AN 0 0
26 AN 0 0 AN 0 0
27 AN 0 0 AN 0 0
28 AN 0 2 AN 0 :I

i Observations: AN - organisms appearnonnal;G = organisms observed on thesurface of thesediment or leaving the
sediment.
21be sediment wassieved using 11425 IlJ1l sieve, 267 organisms werefound mKI transferred to a new tankcontaining clean
sediment for thedepuration phaseof thestudy.

31be sediment was sievedusing 1I425um sieve. 1.2914g (wetweight of organism tissue)werecollected tor analytical
measurement,
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Appendix 7 (Continued)

Project Number 570A-Ill

Cumulative Mortality and Treatment -Related Effects in a
Prolonged Sediment Toxicity Test with the Oligochaete ilumbriculus variegatusv

4.06 mg aj./Kg - Uptake Phase

Observations)
Replicate E Replicate F

Day Cumulative Number Observations Cumulative Number
Number Sampled Number Sampled

Dead Dead

0 AN 0 0 AN 0 0
I AN 0 0 AN 0 0
2 AN 0 0 AN 0 0
3 IG; rest AN 0 0 AN 0 0
4 AN 0 0 AN 0 0
5 AN 0 0 AN 0 0
6 AN 0 0 IG; rest AN () 0
7 AN 0 0 AN () 0
8 AN 0 0 AN 0 0
9 AN 0 0 AN 0 0
10 IG; rest AN 0 0 AN 0 0
II AN 0 0 AN 0 0
12 AN 0 0 AN 0 0
13 AN 0 () AN 0 0
14 AN 0 () AN 0 3

15 AN 0 0
16 AN 0 0
17 AN 0 0
18 AN 0 0
19 AN 0 0
20 AN 0 0
21 AN 0 0
22 AN 0 0
23 AN 0 0
24 AN 0 0
25 AN 0 0
26 AN () 0
27 AN 0 () -
28 AN 0 2

i Observations: AN = organismsappearnormal; G - organisms observed on thesurfaceof Ihesediment or leaving the
sediment.
2 Replicate was used foranalytical corulrmation in thc sediment on Day 28.
3 The sedimentwassievedusinga 425 11m sieve. 1.5785 g (wet weightof organism tissue)werecollected lor analytical

measurement.
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Appendix 7 (ContinQed)

CumulativeMortality and Treatment-Related Eff~t~ in a
Prolonged SedimentToxicityTest with the Oligochaete (Lumbric14Jus variegahls)

4.06 mg ai/Kg - Uptake Phase

o
o
o
o
o
o
o
o
o
o
o
o
o
o
2

Number
Sampled

o
Q
o
o
o
o
o
o
o
o
o
o
o
o
o

. Replicate 0 .

AN
AN
AN
AN
AN
AN
AN

10; rest AN
AN
AN
AN
AN
AN
AN
AN

Observations l Cumulative
Number

Dead
o
I
2
3
4
5
6
7
8
9
to
II
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

Day

[ Observations; AN'" organisms appearnonnal;G == organisms observed on the
surface of thesediment or leavingthesediment; H '" organisms observed
climbing thewallsof the test chamber.

1 RcplkalC was usedforanalytical confumalion in thesediment on Day 14.
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Appendix 7 (Continued)

Cumulative Mortality and Treatment -Related Effects in a
Prolonged Sediment Toxicity Test with the Oligochaete (Lumbriculus variegatuss

Negative Control- Depuration Phase

Project Number 570A-III

Replicate A Replicate B Replicate C
Day Observations I Cumulative Number Observations Cumulative Number Observations Cumulative Number

Number Sampled Number Sampled Number Sampled
Dead Dead Dead

I AN 0 0 AN 0 0 AN 0
2 AN 0 0 AN 0 0 AN 0
3 AN 0 0 AN 0 0 AN 0
4 AN 0 0 AN 0 0 AN 0
5 AN 0 0 AN 0 0 AN 0
6 AN 0 0 AN 0 0 AN 0
7 AN 0 0 AN 0 0 AN 0
8 AN 0 0 AN 0 0 AN 0
9 2G; rest AN 0 0 AN 0 0 AN 0
to AN 0 0 AN 0 0 AN 0
II AN 0 0 AN 0 0 AN 0
12 AN 0 0 AN 0 0 AN 0
13 AN 0 0 AN 0 0 AN 0
14 AN 0 0 AN 0 0 AN 0
15 AN 0 0 AN 0 0
16 AN 0 0 AN 0 0
17 AN 0 0 AN 0 0
18 AN 0 0 AN 0 0
J9 AN 0 0 AN 0 0
20 AN 0 0 AN 0 0
21 AN 0 0 AN 0 0
22 AN 0 0 AN 0 0
23 AN 0 2 AN 0 0

o
o
o
o
o
o
o
o
o
o
o
o
o
3

I-Observations: AN =organisms appear normal; G - organisms obServed 011 the surface of thesediment or leaving thesediment,
2 Thesediment \WS sieved using a 42SJim sieve. 361 organisms wereIOWld and used lor lipid analysis on Depuration Day 23(1.1345 g wetweight of organism
tissue).

3 Thesediment wassieved w.i.ng a425 Jlffi sieve. 1.2&93 g (wetweight of organismlissue) werecollected lor analytical measurement.
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Appendix 7 (Continued)

Cumulative Mortality and Treatment -Related .Effectsin a
Prolonged Sediment Toxicity Test withthe Oligochaete (Lumbriculus .variegallls)

0.86 mg ai/Kg - Depuration Phase

Project Num~er 510A-lll

Replicate A ReplL~te B ReplicateC
Day ObservationsI-CumUlative Number Observation? 'Cumulative Number Observations Cumulative Number

Number Sampled Number Sampled Number Sampled
Dead Dead Dead

1 AN 0 0 AN 0 0 AN 0
2 AN 0 0 AN 0 0 AN 0
3 AN 0 0 AN 0 0 AN 0
4 AN 0 0 AN 0 0 AN 0
5 AN 0 0 AN 0 0 AN 0
6 AN 0 0 AN 0 0 AN 0
7 AN 0 0 AN 0 0 AN 0
8 AN 0 0 AN 0 0 AN 0
9 AN 0 0 AN 0 0 AN 0
10 2G~ rest AN 0 0 ANO 0 AN o
II AN 0 0 AN 0 0 AN 0
12 AN 0 0 AN 0 0 AN 0
13 AN 0 0 AN 0 0 AN ,0
14 AN 0 0 AN 0 0 AN 0
15 AN 0 0 AN 0 0
16 AN 0 0 AN 0 0
17 AN 0 0 AN 0 0
18 AN 0 0 AN 0 0
19 AN 0 0 AN 0 0
20 AN 0 0 AN 0 0
21 AN 0 0 AN 0 0
22 AN 0 0 AN 0 0
23 AN 0 2 AN 0 0

o
-0
o
o
o
o
o
o
o
o
o
o
o
3

1 Observations; AN=organisms appear nonnal;G =organisms observed on the surface of thesedimeat-or leaving the sediment.
2Thesediment wassieved using D425 ....m sieve. 337organisms werefOlud and usedforlipidfl11lIlysis on Depuration Day23(1.0453,gwet~\'Cight of organism
tissue).

3Thesediment WlIS sieved using a 425 pmsieve. 1.3623 g (wetweightoforganism tissue) wascollected fOf analytical measmement.
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Appendix 7 (Continued)

Cumulative Mortality and Treatment -Related Effects in a
Prolonged Sediment Toxicity Test with the Oligochaete (LumbriclIllIs variegatus)

4.06 mg a.i./Kg - Depuration Phase

Project Number 570A-l11

Replicate A Replicate B Replicate C
Day Observations I Cumulative Number Observations I Cumulative Number Observations Cumulative Number

Number Sampled Number Sampled Number Sampled
Dead Dead Dead

1 AN 0 0 AN 0 0 AN 0
2 AN 0 0 AN 0 0 AN 0
3 AN 0 0 AN 0 0 AN 0
4 AN 0 0 AN 0 0 AN 0
5 AN 0 0 AN 0 0 AN 0
6 AN 0 0 AN 0 0 AN 0
7 AN 0 0 AN 0 0 AN 0
8 IG; rest AN 0 0 AN 0 0 AN 0
9 AN 0 0 AN 0 0 AN 0
10 AN 0 0 AN 0 0 AN 0
11 AN 0 0 IG; rest AN 0 0 IG; rest AN 0
12 AN 0 0 AN 0 0 AN 0
13 AN 0 0 IG; rest AN 0 0 IG; rest AN 0
14 IG; rest AN 0 0 AN 0 0 AN 0
15 AN 0 0 AN 0 0
16 AN 0 0 IG;restAN 0 0
17 AN 0 0 AN 0 0
18 AN 0 0 AN 0 0
19 AN 0 0 AN 0 0
20 AN 0 0 AN 0 0
21 AN 0 0 AN 0 0
22 AN 0 0 AN 0 0
23 AN 0 2 AN 0 0

o
o
o
o
o
o
o
o
o
o
o
o
o
3

I Observations: AN=orgllnismsappear nonna.l;(j - organisms observedonthe inD1i1ce ofthesediment or leaving thesediment
2 Thesediment wassieved using II425 umsieve. 248 organisms werefound andusedlorlipid analysis on Depuration Day23 (0.968\ g wetweight oforganism
tissue).

J The sediment wassieved using a 425 11m sieve. \.2549 g (wet \\'I~ighl of organism tissue) wascollected foranalytical measurement.
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Appendix 8

AgviseSoil Characterization Report

Project Number S70A-lll
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JeosE
LASORA-TOfll""

AGVISB Soil Characterization Report

Project Number 570A-lll

6041lW1wav l~ MliI
ra.llanlo
~llDW67

I1011SlHIlIO
FAX (lO1) SIHOI J

~1lIiliI:~III.Ql1ll

IlCntpaBC: -.qvbuln

Submitting firm
protocol or Stuay No
sample 10.,
Trial ID.
Date Received
Date Reported

AGVISB Lab No

.. WILDLIl1B: INT.

.. VARIOUS

.. 570A-11:1.-0BP

.. rmGATIVB COlmO
co :1.2-21-07

0:1.-02-2008

07-1151

Percent Sand
E'ernent Silt
Percent Clay
USDA Textural Class (hydrometer methOd.)

Bulk DDnSity (disturbed} gm/cc
Cation BXChange Capacity (meg/100 g)

% Moisture at 1/3 Bar
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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

The data and report presented for "D4 - Sediment-Water Lumbriculus Toxicity Test Using

Spiked Natural Sediment, Following OEeD Guideline 225" were produced and compiled in

accordance with all pertinent OECD (OECD, 1998) Good Laboratory Practice regulations with

.the following exception: routine water contaminant screening analyses were conducted using

standard U.S. EPA procedures by GeoLabs, Inc., Braintree, Massachusetts and are considered

facility records under Springborn Smithers Laboratories' SOP 7.92. Since the analyses were

conducted following standard validated methods, this exception had no impact on the study

results. The internal standard, tetrakis(trimethylsiloxy)silane, was purchased from a commercial

supplier and was not characterized under GLPs.

Date
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The study conduct, raw data and report for "D4 - Sediment-Water Lumbriculus Toxicity Test

Using Spiked Natural Sediment, Following OECD Guideline 225" were inspected by the

Quality Assurance Unit (QAU) at Springborn Smithers Laboratories to determine adherence with

the study protocol and laboratory standard operating procedures. This report is an accurate

representation of the raw data. Dates of study inspections, inspection types, and dates reported to

the Study Director and to Management are listed below.

Inspection

~

4/20/2009
5/14/2009
5/14/2009

6/3/2009
7/13/2009

7/23 to 24/2009
7129/2009
8/27/2009

Inspection

~

Data
Protocol Review

In-Life-Water Quality
Measurements

Method Appendix
Data

Draft Report
Revised Draft
Final report

Reported to
Study DirectorlManagement

4/20/2009
5/14/2009
5/14/2009

6/3/2009
7/13/2009
7/24/2009
7/29/2009
8/27/2009

SPRINGBORN SMITHERS LABORATORIES
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reporting of the study results.

Christian Picard Study Director

Michael J. Bradley Biologist I

Kristen Follett Assistant Biologist

Andrew Moore Assistant Biologist

Alicia Hurd Chemistry Technician I

Rebecca J. Smith Chemist I

Barbara E. Smith Chemist I

Marjorie E. Dix Senior Research Chemist

Joshua D. True Technical Report Writer

Susan P. Shepherd Director, Ecotoxicology
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D4 - Sediment-Water Lumbriculus Toxicity Test Using Spiked Natural Sediment,
Following OECD Guideline 225

STUDY SPONSOR:

PROTOCOL TITLE:

CES (Centre European des Silicones, European Chemical Industry
Council (Cefic))

Sediment-Water Lumbriculus Toxicity Test using Spiked
Sediment, Following OECD Guideline 225, Springborn Smithers
Laboratories Protocol No.: 062608/0ECD/Oligochaete/Spiked
Sediment

SPRINGBORN SMITHERS
STUDY NUMBER: 13937.6103

TEST SUBSTANCE: D4, Batch No. LL084732, CAS No. 556-67-2, reported to have a
purity of 99.77%, was received from Dow Coming Corporation on
8 July 2008.

DEFINITIVE
TEST DATES: 14 May to 11 June 2009

TEST ORGANISM: Lumbriculus variegatus
Source: Springborn Smithers culture

TEST CONDITIONS: 28-day duration, static conditions, 19 to 23°C, illumination of
16 hours light: 8 hours darkness at 530 to 540 lux

OVERLYING WATER: Fortified laboratory well water
pH: 8.0
Specific conductance: 600 umhos/cm
Total hardness as CaC03: 170 mg/L
Total alkalinity as CaC03: 100 mg/L

SEDIMENT: Natural Sediment
percent organic carbon: 2.2%
particle size distribution: 93% sand, 6% silt, and 1% clay
pH: 6.5
percent moisture (1/3 bar): 18.0%

NOMINAL SEDIMENT
CONCENTRATIONS: 3.1,6.3,13,25,50 and 100 mg a.i./kg
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MEAN MEASURED
SEDIMENT
CONCENTRATIONS:

RESULTS:

1.2,3.2,8.8, 13, 19 and 32 mg a.i.rkg

Based on measured concentrations ofD4 in the sediment, the No
Observed-Effect Concentration (NOEC) for this exposure was
determined to be 13 mg a.i.zkg. The Lowest-Observed-Effect
Concentration (LOEC) for this exposure was determined to be
19 mg a.i.zkg. Since no concentration tested resulted in 2: 50%
reduction in survival or biomass, the EC50 value was empirically
estimated to be > 32 mg a.i.zkg, the highest mean measured
concentration tested.



Springborn Smithers Study No. 13937.6103

1.0 INTRODUCTION

Page 10

This study was designed to determine the effects ofD4, applied to sediment on the sediment

dwelling oligochaete (Lumbriculus variegatus), following a 28-day exposure period. The study

was performed under static conditions in artificial sediment for a period of 28 days. Exposure

concentrations ofD4 were measured on day 0 (test initiation), day 7 and day 28 (test

termination) in the sediment. Results of this study were used to estimate the highest

concentration which had no significant (p :::; 0.05) effect on the test organism performance (No

Observed-Effect Concentration, NOEC), and the lowest concentration that had a significant

effect on the exposed organisms (Lowest-Observed-Effect Concentration, LOEC). Ifpossible,

the concentration which caused a 50% reduction (EC50) in either oligochaete reproduction or

biomass was also estimated.

The study was initiated on 7 August 2008, 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

the study was conducted from 14 May to 11 June 2009 at Springborn Smithers Laboratories

(SSL), located in Wareham, Massachusetts. All original raw data, the protocol and the original

final report produced during this study are archived at Springborn Smithers Laboratories at the

above location.

2.0 MATERIALS AND METHODS

2.1 Protocol

The toxicity test was performed according to the Springborn Smithers Laboratories protocol

entitled "Sediment-Water Lumbriculus Toxicity Test using Spiked Sediment, Following OECD

Guideline 225" Springborn Smithers Laboratories Protocol No.:

062608/0ECD/Oligochaete/Spike Sediment (Appendix 1). This protocol meets the general

requirements specified in the OECD Guideline for the Testing ofChemicals, Guideline 225

entitled "Sediment-Water Lumbriculus Toxicity Test Using Spiked Sediment" (OECD, 2007).
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The test substance, D4, was received on 8 July 2008 from Dow Coming Corporation, Midland,

Michigan. The following information was provided:

Name:
Synonyms:

Batch No.:
CAS No.:
Purity:
Recertification Date:

D4
octamethylcyc1otetrasiloxane (Supplied as Dow Corning"
244 Fluid)
LL084732
556-67-2
99.77%
17 June 2011

Upon receipt at Springborn Smithers, the test substance (SSL No. 130-24) was stored at room

temperature in the original container in a dark ventilated cabinet. Concentrations were adjusted

for the purity of the test substance and are presented as active ingredient (a.i.).

Determination of stability and characterization, verification of the test substance identity,

maintenance of records on the test substance, and archival of a sample of the test substance are

the responsibility of the Study Sponsor.

2.2.2 Internal Standard

The internal standard, tetrakis(trimethylsiloxy)silane, was received on 10 October 2008 from

Gelest, Inc., Morrisville, Pennsylvania. The following information was provided:

Name:
Synonym:
Lot No.:
CAS No.:
Purity:
Recertification Date:

tetrakis(trimethylsiloxy)silane CM4Q)
Trimethylsiloxysilicate
8D-12648
3555-47-3
99.8%
Not listed
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Upon receipt at Springborn Smithers, the internal standard (SSL No. 132-03) was stored at room

temperature in the original container in a dark ventilated cabinet. This sample was used in the

quantitation ofD4 in the exposure solutions and quality control samples during testing.

2.3 Test Organism

The oligochaete (Lumbriculus variegatus) was selected as a test organism since it is the

recommended species for use in OECD Guideline 225 (OECD, 2007) for sediment toxicity

testing. They are tolerant to a wide range of sediment types and are widely used for sediment

toxicity and bioaccumulation testing. The OECD Guideline 218 for testing of chemicals in

spiked sediment relies on the use of the Chironomus species in testing. The larvae of

Chironomus sp. live at the sediment water interface and exposure is to the top layer of the

sediment only. The oligochaete, Lumbriculus variegates, contacts the sediment and pore water

at greater depths and theoretically provides a complementary assessment of sediment toxicity to

Chironomus sp. testing. The oligochaetes used during this study were obtained from the main

laboratory cultures maintained at Springborn Smithers. The oligochaetes from this culture were

maintained in a 57-L aquarium containing approximately 40 L of culture water under flow

through conditions. The water used in the main culture is unadulterated well water from a 100

meter bedrock well and has been characterized as soft water with typical ranges as total hardness

of30 to 60 mg/L as CaC03, alkalinity of25 to 45 mg/L as CaC03, pH of6.9 to 7.7, and a

specific conductance of 140 to 200 micromhos/cm. Oligochaetes were fed 15 mL of finely

ground suspension (100 mg/mL) of flaked fish food weekly.

Fourteen days prior to test initiation, worms from the culture were removed and artificially

fragmented to synchronize the population, using a scalpel to remove the anterior ends.

Synchronized oligochaetes were then acclimated to test conditions (i.e., test water and test

sediment) for a period of thirteen days to regenerate new heads. The synchronization ofworms

is performed to avoid "uncontrolled" regeneration and reproduction that may contribute high

variation in the test results. Once during the acclimation period, the synchronized oligochaetes

were fed 6.4 mL ofa finely ground suspension (100 mg/mL) of flaked fish food. During the
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holding period, dissolved oxygen ranged from 7.9 to 8.4 mg/L, pH ranged from 7.2 to 8.2 and

the temperature ranged from 20 to 21°C. No mortality was observed in the test population 48

hours prior to test initiation.

2.4 Overlying Water

Overlying water used during this study was fortified well water. The dilution water was

prepared by fortifying well water based on the formula for hard water (U.S. EPA, 1975) and

filtering it through an Amberlite XAD-7 resin column to remove any potential organic

contaminants. The water used during the defmitive exposure was characterized as having a total

hardness and total alkalinity as calcium carbonate (CaC03) of 170 and 100 mg/L, respectively, a

pH of 8.0, and a specific conductivity of 600 micromhos per centimeter (umhos/cm),

Representative samples of the overlying water source were analyzed periodically for the

presence ofpesticides, PCBs and toxic metals by GeoLabs, Inc., Braintree, Massachusetts. None

of these compounds have been detected at concentrations that are considered toxic in any of the

water samples analyzed, in agreement with ASTM (2002) standard practice.

2.5 Sediment

Natural freshwater sediment was the substrate used in the exposure. The natural sediment

(Springborn Smithers Laboratories Batch No. 031809) was collected from a single source, Glen

Charlie Pond, Wareham, Massachusetts. Prior to use and characterization, the sediment was wet

pressed through a 2.0-mm sieve to remove large particles and benthic organisms and

homogenized thoroughly. The natural sediment used in the study was characterized by Agvise

Laboratories, Northwood, North Dakota, as having an organic carbon content of2.2%, a pH of

6.5 and a percent moisture (at 1/3 Bar) of 18.0. The particle size distribution conducted by

Agvise Laboratories resulted in average particle size distribution of 93% sand, 6% silt and 1%

clay. A percent solids value of 58.46% was determined by Springborn Smithers Laboratories. A

sample of the sediment pore water was generated from the sediment batch prior to testing and
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yielded a measured concentration of 4.5 mg/L as nitrogen (ammonia). This concentration is well

below levels of concern for this organism. A representative sample of the sediment source was

analyzed for the presence ofpesticides, PCBs and toxic metals by GeoLabs, Inc., Braintree,

Massachusetts. None of these compounds were detected at concentrations that would be

considered to have an adverse impact on the results of the test.

2.6 Test Concentrations

Selection ofnominal D4 concentrations for the 28-day chronic toxicity test with oligochaetes

was based on toxicity information developed at Springborn Smithers Laboratories through

preliminary testing. Based on the results ofpreliminary testing (see Section 3.1) and

consultation with the Study Sponsor, the nominal D4 concentrations of3.1, 6.3, 13,25,50 and

100 mg a.i./kg were selected for the definitive exposure.

2.7 Test Procedures

2.7.1 Stock Solution Preparation

A 20 mg a.i.lmL primary stock was prepared by placing 0.5012 g (0.5000 g as active ingredient)

ofD4 in a 25-mL volumetric flask and bringing it to volume with acetone. The resulting stock

solution was observed to be clear and colorless with no visible undissolved test substance

following stirring. A 2.0 mg a.i.lmL secondary stock solution was prepared by placing 2.5 mL

of the 20 mg a.i.lmL primary stock solution in a 25-mL volumetric flask and bringing it to

volume with acetone (CAS No. 67-64-1). Dosing stock solutions were prepared from dilutions

of2.0 mg a.i.lmL secondary stock solution and the 20 mg a.i.lmL primary stock solution as

follows:
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Stock

Concentration

(mg a.i.ImL)

20
20

20

20

2.0
2.0

Volume of

Stock Used

(mL)

8.80
4.40
2.20

1.15
5.55

2.73

Volume
Diluted to

with Acetone (mL)

10
10
10
10
10
10

Final Dosing Stock

Concentration

(mg a.i.ImL)

17.6
8.80
4.40
2.29

1.11
0.546

All stock solutions were observed to be clear and colorless with no visible undissolved test

substance following preparation.

2.7.2 Test Substance Application

The method of test substance application to sediment used during this study was provided by the

Study Sponsor. For each dose level, a 2.5-kg aliquot ofwet sediment (1.462 kg dry weight based

on a percent solids of 58.46%) along with 7.5 L of overlying water (sediment:volume ratio of

3:1) were placed in individual glass jars. Immediately prior to dosing, the contents of each jar

were shaken to suspend the sediment. An 8.3-mL volume of each dosing stock solution

(prepared as in Section 2.9) was then added to each jar. Each jar was shaken again after dosing

to distribute the test substance. After a l6-hour settling period, the water was decanted from the

sediment. The sediment was transferred to a Hobart mixer and 3.66 g each ofurtica powder and

alpha cellulose were mixed into the sediment of each test group as a food source for the

oligochaetes. This weight ofurtica powder and alpha cellulose was equal to 0.25% of the dry

weight for each sediment batch. Following mixing in the Hobart mixer, the treated sediments

were allocated to the replicate test vessels for each exposure level.

A solvent control sample was prepared in the same manner as the treated sediment by adding

2.5 kg ofwet sediment (1.462 kg dry weight based on a percent solids of 58.46%) along with

7.5 L ofoverlying water (sediment:volume ratio of3:1) and 8.3 mL of acetone in a glass jar and

processed in the same manner as the treated sediments. The negative control sediment group

was prepared using only untreated sediment and overlying water (no test substance or solvent).
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The negative control and solvent control vessels were maintained under the same conditions as

the treatment vessels

2.8 Preparation of Test Vessels

The test vessels used were 600-mL clear glass beakers. The sediment and overlying water were

added to the test vessels two days prior to test initiation. A 75-mL (1.5-cm layer) aliquot of

sediment was added to each test vessel. The wet weight of the sediment in each jar averaged

148 g (86.5 g dry weight). A turbulence reducer, consisting of a plastic disk, was used to

minimize the disruption of the sediment layer during the introduction of300 mL (6 em) of

overlying water. The total medium volume (sediment/water) was maintained at 375 mL and the

ratio of sediment to water was 1:4. The turbulence reducer was composed of a modified plastic

disk. The initial water level in each test vessel was marked in order to evaluate evaporation.

Each test vessel was covered with a clear plastic plate to minimize evaporation and gentle

aeration was provided through a glass pipette fixed approximately 2 to 3 em above the sediment

surface. Aeration was delivered at a rate of 1 to 3 bubbles per second.

Four replicate test vessels (A through D) were established for each treatment level and six

vessels (A through F) were established for the control and solvent control. Four additional

replicate test vessels (E through H for treatment levels and G through J for the controls) were

maintained for the purpose ofchemical analysis. Each replicate vessel contained ten

oligochaetes, a total of 40 oligochates per concentration and 60 oligochates in the control and

solvent control for the biological response replicates. The additional replicates were maintained

under the same conditions and contained ten test organisms, but were not used to evaluate the

biological response ofthe test organisms

2.9 Test Conditions

Test vessels were positioned in a water bath containing circulating water designed to maintain

the test solutions at a temperature of20 ± 2°C. Test solutions were gently aerated (1 to
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3 bubbles per second) two days prior to addition of the test organisms and throughout the

duration of the exposure period. Test vessels were labeled to identify the nominal test

concentration, study number and designated replicate. The test area was illuminated with

fluorescent bulbs at an intensity range of 530 to 540 lux and a photoperiod of 16 hours light and

8 hours darkness. Light intensity was measured using a VWR Traceable light meter.

2.9.1 Test Initiation

The spiked sediment and overlying water were added to the test vessels two days prior to

addition of the test organisms (day -2). At test initiation, oligochaetes were added impartially to

an intermediate vessel by adding no more than two oligochaetes to each vessel until all vessels

contained two oligochaetes. This procedure was repeated until each vessel contained ten

oligochaetes. The test was initiated when each intermediate vessel ofoligochaetes was added to

each respective test vessel. The ten oligochaetes were released simultaneously into the overlying

water of each test vessel just above the sediment surface. A total of 40 oligochaetes for the

treatment levels and 60 oligochaetes for the control and solvent control were exposed to the test

conditions.

2.10

2.10.1

Test Monitoring

Biological Observations

Replicate test vessels A through D for treatment levels and A through F for the control and

solvent control were examined at test initiation and daily thereafter, until test termination

(day 28). Daily observations ofmortality and abnormal behavior (e.g., leaving sediment) were

made and recorded.

On test day 28 of the exposure, the replicate vessels from each exposure level (four replicates)

and controls (six replicates) were terminated to determine the number of surviving oligochaetes

and the biomass of the surviving oligochaetes. Instances ofdead oligochaetes were also

recorded. However, dead oligochaetes often decompose in the vessels and are difficult to
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recover. If fewer than ten oligochaetes were observed and no dead oligochaetes were recovered,

the missing individuals were assumed to have died. Surviving worms were assigned to one of

three groups:

a) Large, complete worms (adults) without regenerated body regions.
b) Complete worms with regenerated, lighter-colored body regions.
c) Incomplete worms (i.e., recently fragmented worms with non-regenerated body

regions.

The biomass was determined by placing the entire number of surviving oligochaetes from each

replicate vessel in a tared weight tin and then drying in an oven at 100 ± 5 °C overnight (18 to

24 hours). Following drying, the tins were cooled to room temperature in desiccators and then

weighted to the nearest 0.01 mg on a calibrated analytical balance.

2.10.2 Water Quality Measurements

Water quality measurements made during the study were performed in the replicate exposure

vessels (A through D or A through F). Measurements ofdissolved oxygen concentration,

temperature and pH were made on the day the test organisms were added (day 0) and at test

termination (day 28) in each exposure vessel. In addition, dissolved oxygen concentration,

temperature and pH were measured daily in one replicate vessel of each treatment level and the

controls during the 28-day exposure. Daily water quality measurements were made on

alternating replicates. The temperature was continuously monitored in an auxiliary vessel in the

water bath throughout the study. Total hardness, alkalinity, specific conductivity, and total

ammonia of the test solutions were determined at test initiation and at test termination in a

composite sample from the highest treatment level (replicates A through D) and the solvent

control (replicates A through F). In addition, total ammonia was determined three times per

week in the solvent control and the 100 mg a.i.zkg nominal treatment level.

The dissolved oxygen concentration and daily temperature were measured using a Yellow

Springs Instrument (YSI) Model No. 550A dissolved oxygen meter/temperature probe.

Continuous temperature monitoring was performed using a VWR minimum/maximum
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thermometer. A YSI pHI00 pH meter was used for pH measurements. Total hardness and

alkalinity of the test solutions were determined according to APHA et aI., (1995). Specific

conductivity was monitored with a YSI Model No. 33 salinity-conductivity-temperature (SCT)

meter. Total ammonia was measured with an Orion Ammonium Meter (Model nOA Plus) and

an Orion electrode (Model 9512).

2.11 Analytical Measurements

Prior to dosing, a sample of each dosing stock solution was taken and analyzed for D4

concentration. In addition, each treatment level and control sediment was sampled and analyzed

for D4 concentration after dosing and prior to division into the replicate test vessels. Results of

the pretest analyses were used to judge whether sufficient quantities ofD4 had been applied

during the mixing process.

During the in-life phase of the definitive study, sediment samples were removed and analyzed

for D4 concentration on test days 0 (test initiation), test day 7 and test day 28 (test termination).

On test days 0, 7 and 28, samples were removed and analyzed from replicate vessels E, F and G,

respectively, for each treatment level and vessels G, H and I for the controls. Overlying water

samples were removed from the test vessels by decanting all ofthe overlying water from each

vessel into a graduated cylinder. Following removal of the overlying water, the sediment was

then centrifuged at approximately 10,000 g for 30 minutes. The pore water generated by

centrifugation was then removed by pipet. The sediment samples were then collected from each

centrifuge tube with a stainless steel spatula.

In addition, three quality control (QC) samples were prepared at each sampling interval and

remained with the set ofexposure samples throughout the analytical process. These QC samples

were prepared in sediment (based on sediment dry weight) at concentrations ofD4 similar to the

treatment level range. Results of the analyses of the QC samples were used to judge the

precision and quality control maintained during the analysis of exposure solution samples.
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All samples were analyzed for D4 using gas chromatography with mass selective detection

(GC/MSD) based on methodology validated at Springborn Smithers. The method validations

were conducted prior to the initiation of the definitive test and established average recoveries of

82.1 ± 9.02% from artificial sediment (Appendix 2) and 101 ± 18.1% from natural freshwater

sediment (Appendix 3), respectively. Results from both methods were comparable which

indicates that both of these methods were robust and appropriate for the analysis of test samples.

Conditions and procedures used throughout the analysis of the exposure solutions and QC

samples during this study were similar to those used in the method validation studies. Defined

limits of acceptance of quality control sample performance were set at 70.0 to 120%.

2.12

2.12.1

Statistical Analysis

Determination of LOEC and NOEC Values

At the termination of the study, data obtained on oligochaetes reproduction (the total number of

oligochaetes recovered at test termination) and biomass were statistically analyzed to identify

significant treatment-related effects. The lowest test concentration that showed a statistically

significant effect (Lowest-Observed-Effect Concentration, LOEC) and the highest test

concentration that showed no statistically significant effect (No-Observed-Effect Concentration,

NOEC) were determined. All statistical analyses were conducted at the 95% level of certainty

except in the case of the Chi-Square Test and Bartlett's Test, in which the 99% level of certainty

was applied. The 99% level of certainty is preferred for these qualifying tests. The following

procedures were used:

1. Chi-Square Test for normality (Weber et aI., 1989) was conducted to compare the

observed sample distribution with a normal distribution. The assumption that

observations are normally distributed must be validated before subsequent

analyses, following parametric procedures, can be performed. If the data are not

normally distributed, then a non-parametric procedure is used for subsequent

analyses. Analysis ofboth reproduction and biomass met this assumption of

normal distribution.
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2. As a check on the assumption of homogeneity ofvariance implicit in parametric

statistics, data for each endpoint were analyzed using Bartlett's Test (Sokal and

Rohlf, 1981). Analysis ofboth reproduction and biomass met the assumption of

homogeneity of variance.

3. A t-Test was conducted for oligochaete reproduction and biomass data to compare

the performance of the control organisms with that of the solvent control

organisms in order to determine if there were any statistically significant positive

or negative effects. During this study, the t-Test indicated no significant

difference between control and solvent control data for both endpoints

(reproduction and biomass). Therefore, data from all treatment levels were

compared to the pooled control data to determine treatment level effects.

4. Data for both endpoints measured in this study (reproduction and biomass) passed

both the tests for normality and homogeneity. Therefore, Bonferroni's t-Test

(Weber, et. al, 1989), a parametric statistical procedure, was used to establish

treatment effects for both endpoints.

TOXSTAT@ Version 3.5 (West Inc. and Gulley, 1996) was used to perform the computations.

The results were used to establish, at the 95% level of certainty, the lowest test concentration that

showed a statistically significant effect (Lowest-Observed-Effect Concentration, LOEC) and the

highest test concentration that showed no statistically significant difference (No-Observed-Effect

Concentration, NOEC) from the pooled control data.

2.12.2 EC50 Determination

The EC50 is the estimated measured sediment concentration of the test substance which

produces 50% reduction in reproduction or biomass in the test population ofoligochaetes at test

termination. During this study, no concentration tested resulted in ~ 50% reduction in
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reproduction or biomass, therefore the EC50 values were empirically estimated to be greater than

the highest mean measured sediment concentration.

3.0 RESULTS

3.1 Preliminary Testing

Prior to initiating the definitive study, a 28-day preliminary range-finding exposure was

conducted at Springborn Smithers at nominal D4levels ofO.050, 0.50, 5.0, 50 and

500 mg a.i./kg, and a solvent (acetone) control. D4 was applied to the sediment in the same

manner and test procedures were followed as outlined in Section 2.9. Three replicates often

oligochaetes were exposed to each treatment level and control. The following table is a

summary of the results of the preliminary range-finding exposure:

Nominal Treatment Level Mean Number of Oligochaetes Mean Biomass per Replicate
(me/k2) Recovered per Replicate (me)

Pooled Control 26 25
0.050 25 24
0.50 23 27
5.0 26 23
50 19" 25
500 17" 20"

Statistically reduced when compared to the pooled control, based on Bonferroni's t-Test.

At test termination, the mean number of surviving oligochaetes observed among oligochaetes

exposed to the 0.050, 0.50, 5.0, 50 and 500 mg a.i./kg treatment levels was 25, 23, 26, 19 and 17,

respectively. During the same period, the mean number of surviving oligochaetes observed in

the negative control and solvent control was 26 and 25, respectively. Statistical analysis

(Bonferroni's t-Test) determined a significant difference in survival among oligochaetes exposed

to the 50 and 500 mg a.i./kg treatment levels compared to the pooled control (26 oligochaetes).

Mean biomass per replicate in the 0.050, 0.50, 5.0, 50 and 500 mg a.i./kg treatment levels

averaged 24,27,23,25 and 20 mg, respectively. During the same period, biomass in the

negative control and the solvent control averaged 26 and 23 mg, respectively. Statistical analysis

(Bonferroni's t-Test) determined a significant difference in biomass (dry weight) among
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oligochaetes exposed to the 500 mg a.i.lkg treatment level compared to the pooled control

(25 mg).

Based on these results and consultation with the Study Sponsor, nominal D4 concentrations of

3.1,6.3, 13,25,50 and 100 mg a.i./kg were selected for the definitive study.

A definitive exposure was initiated on 19 February 2009. The test was terminated on

3 March 2009 due to lower than expected analytical recoveries in the day 0 sediment samples. A

second definitive test was initiated on 14 May 2009, the results ofwhich are presented below.

3.2 Definitive Testing

3.2.1 Evaluation of Test Conditions

Results ofthe water quality measurements made during the definitive exposure are presented in

Table 1 and Table 2. The water quality parameters were unaffected by the concentrations ofD4

tested and remained within acceptable limits. Daily measurements ofthe temperature in the

exposure solutions, and continuous monitoring in an auxiliary vessel set up in the water bath

used to house the test vessels established a temperature range of 19 to 23°C throughout the

definitive study. The dissolved oxygen and pH measurements in the treatment levels and the

controls ranged from 7.4 to 9.2 mg/L and 7.2 to 8.1, respectively. On day 17 replicate D of the

6.3 mg a.i./kg nominal treatment level had a measurement of3.8 mg/L due to a malfunction in

the aeration system. Aeration was restored and dissolved oxygen levels returned to the range

stated in the protocol.

3.2.2 Analytical Results

Analysis of the stock solution samples used to dose the test sediments ranged from 100 to 110%

of the nominal fortified concentrations. These results indicated that the appropriate mass of test

substance was introduced to the sediment.
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All test concentrations are expressed relative to sediment dry weight. Pretest analysis of the

sediment samples, following dosing and prior to allocation into the replicate exposure vessels

resulted in measured concentrations ranging from 45 to 88% of the nominal treatment levels.

The sediment pretest results demonstrated that a reasonable concentration gradient was achieved

from which to base the biological results.

Table 3 summarizes the D4 concentrations measured during the 28-day toxicity test. Measured

sediment concentrations at day 0 in the 3.1,6.3, 13,25,50 and 100 mg a.i./kg treatment levels

were 1.1,3.7, 13, 18,24 and 39 mg a.i.lkg, respectively. Measured sediment concentrations at

day 7 in the 3.1, 6.3, 13,25,50 and 100 mg a.i./kg treatment levels were 1.6,3.5,6.9, 14, 19 and

29 mg a.i./kg, respectively, and 0.92,2.3, 7.0, 8.3, 15 and 29 mg a.i./kg, respectively, on day 28.

Based on mean measured concentrations, treatment levels were defined as 1.2,3.2,8.8, 13, 19

and 32 mg a.i./kg.

Analysis of seven of the nine quality control samples resulted in measured concentrations which

ranged from 89.9 to 109% of the nominal fortified concentrations (1.50, 25.0 and 100 mg a.i.lkg)

and were consistent with the expectations of the methodology used (Appendix 2 and

Appendix 3). Based on these results, it was determined that the appropriate quality control was

maintained during the analyses of sediment samples. One of the nine QC samples was measured

at 55.2% of nominal concentration. In addition, one of the nine QC samples was inadvertently

fortified below the quantification range. QC samples can be out of the acceptable range due to a

number of factors, some ofwhich are spiking, handling or instrument errors.

3.2.3 Biological Results

The number ofoligochaetes recovered at test termination and mean biomass for each replicate of

each treatment level observed throughout the exposure period are presented in Table 4.

Following 28 days of exposure, the number ofoligochaetes recovered in the control and solvent

control was 30 and 30, respectively. The mean biomass per replicate in the control and solvent

control was 46 and 51 mg, respectively. The control data met the minimum performance criteria
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of the guideline (i.e., population increase of2: 1.8). As demonstrated by the performance of the

control organisms, the exposure system provided conditions which were appropriate for

promoting survival and growth of the test species. Study data for this exposure are presented in

Appendix 4.

At test termination (day 28), the mean number of surviving oligochaetes observed among the

oligochaetes exposed to the 1.2,3.2,8.8,13, 19 and 32 mg a.i.lkg treatment levels was 31, 31,

28,29,26 and 22, respectively. Statistical analysis (Bonferroni's t-Test) determined a significant

reduction in the mean number of surviving oligochaetes in the 19 and 32 mg a.i./kg treatment

levels compared to the pooled control data (30 oligochaetes).

Mean biomass per replicate in the 1.2, 3.2, 8.8, 13, 19 and 32 mg a.i./kg treatment levels was 55,

64, 50,47,44 and 44 mg, respectively. Statistical analysis (Bonferroni's t-Test) determined no

significant difference in mean biomass compared to the control (49 mg).

Based on mean measured concentrations ofD4 in the sediment, the No-Observed-Effect

Concentration (NOEC) for this exposure was determined to be 13 mg a.i./kg. The Lowest

Observed-Effect Concentration (LOEC) for this exposure was determined to be 19 mg a.i./kg.

Since no concentration tested resulted in 2: 50% reduction in reproduction or biomass, the EC50

value was empirically estimated to be > 32 mg a.i./kg, the highest mean measured concentration

tested.
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PROTOCOL DEVIATIONS
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1. The protocol states that the temperature of the test solutions will be maintained at

20 ± 2°C. During this study, temperature readings recorded on test day 17 were 23°C.

In addition, the minimum-maximum thermometer recorded temperatures which exceeded

the stated range on test days 17, 18 and 22. The maximum recorded temperature was

23°C.

2. The protocol states that the test will be illuminated to an intensity of 100 to 500 lux.

During this exposure, the light intensity was measured to be 530 to 540 lux.

These deviations did not have a negative impact on the results or interpretation of the study.
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Table 1. Water quality parameters (dissolved oxygen, temperature and pH)
measured in the overlying water during the study exposing
oligochaetes (Lumbriculus variegatus) to D4 applied to sediment.

b

d

Range
Nominal Dissolved

Concentration Oxygen Temperature"
(mg a.i.Jkg) Concentration'" ("C)

pHa

(mgIL)

Control 7.9-9.0 19-23 7.2 - 8.0

Solvent Control 7.9 - 9.1 19-23 7.5 -8.0

3.1 7.4 - 9.1 19-23 7.6- 8.1

6.3 7.5d-9.2 19-23 7.7 - 8.1

13 8.0 - 9.2 19-23 7.5 - 8.1

25 8.0-9.1 19-23 7.2-8.1

50 8.0-9.2 19-23 7.2-8.0

100 7.7-9.1 19-23 7.7 - 8.1

N= 39 for the control and solvent control; N = 35 for all remaining treatment levels.
30% of the air saturation value at 19°C = 2.8 mg/L.
30% of the air saturation value at 23°C = 2.6 mg/L.
Continuous temperature monitoring in an auxiliary vessel set up in the water bath used to house the test vessels
established a temperature range of 19 to 23°C throughout the exposure period.
On test day 17 a dissolved oxygen concentration of 3.8 mg/L was measured in replicate D due to a brief
malfunction in the aeration system.

NOTE: Values have been rounded to two significant figures.
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Table 2. Water quality parameters (total hardness, total alkalinity, specific
conductivity and ammonia) measured in the overlying water during
the study exposing oligochaetes (Lumbriculus variegatus) to D4
applied to sediment.

a

b

Total Total Specific
Nominal Hardness" Alkalinity" Conductance"

Concentration (mgIL as CaC03) (mgIL as CaC03) (umbos/em)
(mg a.i.lkg)

Day 0 Day 28 Day 0 Day 28 Day 0 Day 28

Solvent Control 140 60 72 32 600 500

100 150 56 74 44 600 500

Nominal Ammonia Analysis (mgIL as N)b
Concentration Day Day Day Day Day Day Day Day Day Day Day Day

(mg a.i./kg) 0 4 6 8 11 13 15 18 20 22 25 28

Solvent Control 0.46 0.34 :::;0.10 0.25 0.16 0.34 1.5 1.2 2.3 3.0 2.5 1.8

100 0.55 0.33 0.13 0.17 :::;0.10 0.29 1.1 1.2 2.4 2.7 3.7 3.3

Based on measurement ofa composite sample from the highest treatment level (replicates A through D) and the
solvent control (replicates A through F) at test initiation and termination.
Based on measurement ofa composite sample from the highest treatment level (replicates A through D) and the
solvent control (replicates A through F) at test initiation, termination and three times per week.

NOTE: Values have been rounded to two significant figures.
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Table 3. Concentrations of D4 (expressed relative to sediment dry weight)
measured in sediment samples during the study exposing
oligochaetes (Lumbriculus variegatus) to D4 applied to sediment.

Nominal Sediment Measured Sediment Concentration (mg a.i.Ikg) Mean Percent
Concentration Recovery"

(mg a.i.Ikg) Day Il" Day7b Day 28c Mean"
Control < 0.60° <0.60 <0.60 NAt NA

Solvent Control <0.60 <0.60 <0.60 NA NA

3.1 1.1 1.6 0.92 1.2 39

6.3 3.7 3.5 2.3 3.2 50

13 13 6.9 7.0 8.8 68

25 18 14 8.3 13 54

50 24 19 15 19 39

100 39 29 29 32 32

QCg#1 0.827 < 0.00060 1.64
1.50 (55.2)h (NA)' (109)

QC#2 22.5 24.6 26.4
25.0 (89.9) (98.2) (106)

QC#3 101 100 104
100 (101) (100) (104)

d

g

h

Analytical samples were removed from replicate E, with the exception of the control and solvent control which
were removed from replicate G.
Analytical samples were removed from replicate F, with the exception of the control and solvent control which
were removed from replicate H.
Analytical samples were removed from replicate G, with the exception of the control and solvent control which
were removed from replicate 1.
Mean measured and percent recovery values were calculated using the actual analytical results and not the
rounded values (two significant figures) presented in this table.
Concentrations expressed as less than values were below the limit of quantitation (LOQ). The LOQ for the
analysis was set at the lowest validated sample concentration.
NA = Not Applicable.
QC = Quality Control sample. Percent ofnominal is presented in parentheses below the measured results.
Percent recovery for this QC sample is outside of the acceptable range (i.e., 70.0 to 120%, Appendix 2).
This QC sample was inadvertently fortified below the limit of quantification.
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Table 4. Mean measured sediment concentrations, number of oligochaetes and biomass of oligochaetes at test
termination of the 28-day exposure with D4 and oligochaetes (Lumbriculus variegatus).

Mean Measured
Total Number Population Mean Number Of

Mean Biomass per
Sediment

Replicate LCW· CWo IW" of Increase
Biomass

Oligochaetes per
Replicate per

Concentration
Oligochaetes Factor

(mg)
Replicate (SD~

Concentration
(mg a.i.lkg) in Milligrams (SD)

Control A 17 12 1 30 3.0 42.38 30 (2) 46 (6)

B 18 11 1 30 3.0 44.24

C 12 12 2 26 2.6 38.83

D 16 12 0 28 2.8 53.88

E 9 24 0 33 3.3 52.66

F 14 13 4 31 3.1 46.88

Solvent Control A 13 12 3 28 2.8 41.79 30 (3) 51 (9)

B 16 10 0 26 2.6 46.15

C 23 6 2 31 3.1 48.96

D 21 10 2 33 3.3 48.22

E 20 11 1 32 3.2 67.07

F 16 9 3 28 2.8 55.00

Pooled Control 356 3.0 30 (2) 49 (8)

1.2 A 19 12 0 31 3.1 49.65 31 (1) 55 (6)

B 17 11 2 30 3.0 61.45

C 19 12 0 31 3.1 59.22

D 24 8 1 33 3.3 50.84

3.2 A 10 14 6 30 3.0 55.52 31 (3) 64 (6)

B 12 15 3 30 3.0 63.67

C 9 19 0 28 2.8 67.13

D 9 22 3 34 3.4 70.49

LCW = Large, complete worms; CW = Complete worms; IW =Incomplete worms
b SD = Standard Deviation

Statistically different (p ~ 0.05) compared to the pooled control data, based on Bonferroni's t-Test,
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Table 4. (Continued) Mean measured sediment concentrations, number of oligochaetes and biomass of
oligochaetes at test termination of the 28-day exposure with D4 and oligochaetes (Lumbriculus
variegatus).

Mean Measured Total
Population Mean Number Of

Mean Biomass per
Sediment

Replicate LCWa CWa IWa Number
Increase

Biomass
Oligochaetes per

Replicate per
Concentration of

Factor
(mg)

Replicate (Snb
)

Concentration
(mg a.I/kg) Oligochaetes in Milligrams (SD)

8.8 A 16 10 2 28 2.8 44.78 28 (1) 50 (8)

B 14 15 0 29 2.9 42.72

C 16 12 1 29 2.9 50.07

D 17 9 0 26 2.6 61.14

I3 A 10 16 0 26 2.6 44.35 29 (3) 47 (3)

B 11 18 1 30 3.0 51.40

C 21 11 0 32 3.2 47.43

D 7 21 1 29 2.9 45.46

19 A 11 10 4 25 2.5 37.64 26 (3)" 44 (5)

B 15 11 1 27 2.7 46.63

C 15 7 0 22 2.2 48.07

D 15 I3 0 28 2.8 44.77

32 A 11 11 0 22 2.2 49.88 22 (1)C 44 (6)

B 12 11 0 23 2.3 37.21

C 12 7 2 21 2.1 48.01

D 10 10 3 23 2.3 42.62

LCW =Large, complete worms; CW = Complete worms; IW =Incomplete worms
SD = Standard Deviation
Statistically different (p:,::: 0.05) compared to the pooled control data, based on Bonferroni's t-Test.
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( 1 SPRINGBORN SMITHERS
~LABORATORIES

Massachusetts Research Center
790 Main Street· Wareham, MA· 02571-1037· Phone' (508) 295-2550· Fax (508) 295·8107

TEST PROTOCOL

PROTOCOL TITLE: Sediment-Water Lumbriculus Toxicity Test using Spiked Sediment,
Following OECD Guideline 225

TO BE COMPLETED BY THE STUDY SPONSOR:
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CES (Centre European des Silicones, European Chemical Industry Council
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Avenue E. van Nieuwenhuyse 4,
6-1160 Brussels, Belaium

Phone: 989-496-8226

Study Monitor: KurtOrottar E-mail: k.drottar@dowcorning.com

Sponsor Protocol/Project No.:

Test Substance Name: 04
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Lot#:

Additional Comments and Modifications:
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(Termination) ,.

Study Initiation Date

• To be provided by protocol amendment, if applicable.
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Sediment-Water Lumbriculus Toxicity Test using Spiked Sediment, Following OECD
Guideline 225

1.0 OBJECTIVE

The purpose of this test will be to determine the impact of a test substance to the sediment
dwelling oligochaete (Lumbriculus variegatus), following a 28-day exposure period. The study
will assess the impact of the test substance on the reproduction and biomass of the
oligochaetes. The methods described in the protocol meet the requirements specified in the
OEeD Guideline for the Testing of Chemicals, Guideline 225 entitled "Sediment Water
Lumbriculus TOXicity Test Using Spiked Sediment" (OECD, 2007).

2.0 MATERIALS AND METHODS

2.1 Chemical System

2.1.1 Test Substance

Upon arrival at Springborn Smithers Laboratories, all test substances and reference
substances will be received by the Test Material Center. Records will be maintained in
accordance with GLP requirements, and a Chain-of-Custodyestablished. The condition
of the external packaging of the test substance will be recorded and any damage noted.
The packaging will be removed, the primary storage container inspected for leakage or
damage, and the condition recorded. Any damage will be reported to the Sponsor
and/or manufacturer.

Each sample will be given a unique sample ID number and stored under the conditions
specified by the Sponsor or manufacturer. The following information should be provided
by the Study Sponsor, if applicable: test substance lot or batch number, test substance
purity, water solubility (pH and temperature of solUbility determination), vapor pressure,
storage stability, methods of analysis of the test substance in water, MSDS, and safe
handling procedures, and a verified expiration or reanalysis date

2.1.2 Test Substance Concentrations

Test substance concentrations will be based on the results of a 28-day static range
finding test. Concentrations of 500, 50, 5.0, 0.5, 0.05 mg/kg dry weight plus controls will
be selected for the static range-finding test. A negative control consists of overlying
water and sediment without test substance.

For the definitive test, each test substance concentration will be 50% of the next higher
concentration of the test substance.

2.1.3 Solvent Control

An organic solvent (N,N-dimethylformamide) will be used as a carrier to solubilize the
test substance. The solvent volume utilized will remain constant across the test
concentration series. A solvent control will be included in each test and will consist of
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sediment plus the equivalent volume of solvent used during the application of the test
solutions to the sediment. The solvent volumewill be kept as low as possible.

2.1.4 Application of Test Substance to Sediment

The appropriate amount of test substance will be removed for dosing the exposure
system (e.g., weighed on an analytical balance or volumetrically measured with a
graduated pipette). A Chemical Usage Log will be maintained in which the amount, the
date, the intended use and the user's initials will be recorded each time the test
substance is used. The amount of test substance will be applied to the sediment
according to the folloWing formula:

di C . ( Ik T.S.Se unent oncentration e.g., mg a 1 g) = .,---.,-,--,-
SAx D.W

where:

T.S. test substance(mg a.i.)
SA wet sedimentamount (kg)
OW. (percentdry weight of sediment) ... 100

The test substancewill be applied by the following method:

For each dose level, a glass jar will be filled with natural sediment followed by
approximately 3 times the volume of overlying water, to give a water-volume to
sediment-volume ratio of 3:1. The jar contentswill be shaken to suspend the sediment
immediately prior to dosing individually with a solution contaming
octamethylcyclotetrasiloxane, 0" in N,N-dimethylformamide (DMF). The jar will be
shaken again after dosing with 0, to distribute the test substance. After settling for 4
hours, the water will be decanted from the sediments. The sediment will be stirred to
assure homogeneity and then treated sediment will be allocated to individual test
vessels.

2.2 Test System

2.2.1 Species

The oligochaete, Lumbriculus variegatus, will be the species used in this reproduction
test. Prior to test initiation, synchronized oligochaetes of the same size are removed
from the culture aquaria and added to the exposure systems. The synchronization of
worms is performed to avoid "uncontrolled" regeneration and reproduction that may
contribute high variation in the test results.

2.2.2 Justification of Test System

The oligochaete Lumbriculus variegatus is recommended for use in OECD guidance
(OECD 2007) for sediment toxicity testing. This species will be used because it is
tolerant to a wide range of sediment types and widely used for sediment toxicity and
bioaccumulation testing. The OEeD guideline 225 for testing of chemicals in spiked
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sediment relies on use of Chironomus species in testing. The larvae of Chironomus sp.
live at the sediment water-interface and exposure is to the top layer of sediment only.
The oligochaete Lumbriculus variegatus will contact sediment and pore water at greater
depths and theoretically provides a complimentary assessment of sediment toxicity to
Chironomus sp. testing.

2.2.3 Synchronization of Oliaochaetes

Approximately two weeks prior to test initiation, the worms will be artificially fragmented
and the posterior ends will be left to regenerate new heads. Worms are artificially
fragmented using a scalpel to remove the anterior portion of each worm. The worms will
then be held under test conditions (i.e., water and test sediment) for a period of 10 to 14
days to regenerate new heads. This provides organisms that are 'synchronized" worms
and are equally exposed to the treated sediment.

2.2.4 Origin

Lumbriculus variegafus cultures will be maintained at Springborn Smithers Laboratories.
The oligochaetes will be cultured in aquaria under flow-through conditions. The water
used in the main culture is unadulterated well water from a 1DO-meter bedrock well
supplemented on demand with untreated Town of Wareham well water, and will be
characterized as soft water with typical ranges as total hardness of 30 to 60 mglL as
CaCO., alkalinity of 25 - 45 mg/L as CaCO., pH of 6.9 to 7.7, and a specific
conductance of 140 to 200 microohmslcm. Culture water will be maintained at 23 ±
1°C. An appropriate number of oligochaetes from the main culture population will be
artificially fragmented and placed in a small aquarium (e.g., 10 liter aquarium) with test
sediment and unadulterated well water under flow-through conditions. The synchronized
population will be acclimated to the test conditions by renewing the overlying water in the
small aquarium with test dilution water at the rate of approximately one volume
replacement per day. The test dilution water will consist of hard fortified well water with a
total hardness of 160-180 mglL as CaCO•• alkalinity of 110-130 mglL as CaCO., pH of
7.9-8.3 and a specific conductance of 400-600 mieromhoslcm.

The origin of the culture and the background of the test culture will be described in the
final report. The oligochaetes will be held in test sediment for a period of at least 10 to
14 days (synchronization period) to acclimate the organisms to the test sediment.

2.2.5 Feeding

The main culture of oligochaetes will be fed 15 mL of a flaked fish food suspension
(100 mg/mL), weekly. The synchronized population will be fed a flaked fish food
suspension after seven days of being acclimated to test conditions. The feeding rate of
the synchronized oligochaetes will be modified based on the size of this population.
Oligochaetes will be fed once during the study (see section 2.3.4).

2.2.6 Handling

Fine mesh nets and wide-bore pipettes will be used to remove and transfer the
oligochaetes from the cultures to the test system, taking care to minimize possible stress
due to handling. Oligochaetes that are damaged or dropped during transfer will not be
used.
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2.2.7 Loading

Prior to test initiation, a subsample of oligochaetes will be taken to determine dry weight
of the organisms. The ratio of total organic carbon (TOC) of the sediment to organisms
dry weight in each vessel will be calculated.

2.3 Physical System

2.3.1 Test Containers

The test chambers to be used in the 28-day static toxicity test will be 600-mL glass
beakers. The test chambers will be chemically clean before the test is started. The test
chambers will be washed with hot water and a detergent, rinsed with acetone, and then
rinsed extensively with water. Each test chamber contains 1.5 cm (75 mL) of sediment
and 6 cm (300 mL) of overlaying water. The total medium volume (sedimentlwater) is
maintained at 375 mL and the ratio of sediment to water is 1:4. Each test chamber will
be covered with a plexiglass plate to minimize evaporation. The test chambers will be
labeled to identify the treatment/controland the replicate designation.

2.3.2 Replication and Control of Bias

Four replicates (A through D) will be included with each test concentration. The control
and solvent control will have six replicates (A through F). Each replicate vessel will
contain ten individuals, a total of either 40 or 60 oligochaetes per concentration or
control. Oligochaetes will be added impartially to an intermediate beaker by adding no
more than two oligochaetes to each vessel until all beakers contain two oligochaetes.
This procedure will be repeated until each intermediate beaker contains ten
oligochaetes. The test will be initiated when each intermediate beaker of
10 oligochaetes is added to each respective test vessel. Four additional replicate test
vessels (E through H for each test concentrationand G through J for the controls) will be
established for analytical measurements during the test. These vessels will be
maintained under the same conditions as the exposure vessels and will contain test
organisms. These additional replicates will not be included in the biological observations
for the study.

2.3.3 Overlying Water

Dilution water will consist of hard fortified well water with a total hardness of 160 to
180 mglL as CaC03. The well water (total hardness about 30 mg/L as CaC03)will be
fortified according to the formulation for hard water presented in "Methods for Acute
Toxicity Tests with Fish, Macroinvertebrates, and Amphibians" (U.S. EPA, 1975).
Dilution water will be filtered through an amberlite XAD-7 resin column prior to delivery to
the diluter. The column is 30 cm long and 1.6 em wide. This filtration will effectively
remove any potential organic contaminants from the water. Total hardness, total
alkalinity, pH and specific conductance of the diluent water will be monitored on each
batch prior to use to assure that these parameters are within the normal acceptable
ranges. Total hardness and alkalinitywill be determined accordingto Standard Methods
for the Examination of Water and Wastewater (APHA, 1995). Ranges for these
parameters Will generally be: total hardness, 160 to 180 mg/L as CaC0 3 ; alkalinity, 110
to 130 mg/L as CaC03; specific conductance,400 to 600 pmhosrcm; and pH, 7.9 to 8.3.
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New batches of diluent water will be prepared when either the previous batch is
exhausted, when a water quality parameter (total hardness, alkalinity, etc.) differs from
the normal ranges, or after two weeks of holding. The diluent water will be aerated with
an air pump and air stones to bring the pH and dissolved gases into equilibrium with the
atmosphere. Fiberglass containers will be used to hold the diluent water, and water will
be pumped from this holding tank to the diluter. Periodic analysis of representative
samples of the dilution water source will be conducted using U.S. EPA standard
methods by GeoLabs, Inc., Braintree, Massachusetts, in accordance with Springbom
Smithers' SOP 7.92, to ensure the absence of potential toxicants, including pesticides,
PCBs and selected toxic metals, at concentrations which may be harmful to
oligochaetes.

2.3.4 Sediment

The test will be conducted using natural freshwater sediment of medium organic carbon
content (e.g., 2 - 5% OG). The freshwater sediment used in this study will be collected
from a site known to be free from contamination. The natural sediment will be wet
pressed through a 2 mm sieve to remove large particles and will be characterized for
total organic carbon content, pH, percent sand, silt, clay (particle size distribution) and
percent water holding capacity by Agvise Laboratories, Northwood, North Dakota. The
ammonia concentration in the sediment pore water will be analyzed prior to the use of
the sediment. Periodic analyses of representative samples of the sediment will be
conducted using U.S. EPA standard methods by GeoLabs, Inc., Braintree,
Massachusetts, in accordance with Springborn Smithers' SOP 7.92, to ensure the
absence of potential toxicants, including pesticides, PCBs and selected toxic metals, at
concentrations that may be harmful to oligochaetes.

In addition, Urlica sp. powder will be added to the sediment at a rate of 0.25% of the
sediment dry weight as a food source for the oligochaetes during the test, along with
alpha-cellulose at 0.25% of the sediment dry weight.

2.4 Test Conditions

2.4.1 Temperature

Water temperature of the test solutions will be maintained at 20 ± 2 ·C by conducting the
test in a water bath maintained at the appropriate test temperature. The temperature
between replicates vessels at anyone measurement interval should be ± 1 ·C.

2.4.2 Lighting

The test will be conducted in a light controlled laboratory. The test will be illuminated to
a light intensity of 100 to 500 lux using fluorescent bulbs. A 16-hour light, a-hour dark
photoperiod will be maintained with an automatic timer. Light intensity will be measured
once during the study.

2.4.3 Dissolved Oxygen

Total dissolved oxygen will not be allowed to drop below 30% of the air saturation value
(ASV). Aeration (with oil free air) will be initiated prior to test initiation to maintain the
dissolved oxygen concentration at or above 30% of the ASV.
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2.4.4 Preparation of Test Vessels

The sediment and overlying water will be added to the test vessels two days prior to the
addition of the test organisms. During this period the test vessels will be held under test
conditions. The amount of sediment is added to each test vessel to a layer of 1.5 cm
deep (75 mL). To avoid separation of the sediment ingredients, a turbulence reducer is
used to add the 6 cm of overlying water (300 mL of water). The turbulence reducer
consists of a plastic disk that floats as the water is poured in the test vessel, taking care
not to disturb the sediment. The initial water level in each test vessel will be marked so
as to evaluate evaporation.

Each test vessel is covered with a plastic plate and gentle aeration is provided through a
glass pipette fixed approximately 2 to 3 cm above the sediment surface. Aeration is
delivered at a rate of 1 to 3 bubbles per second. If necessary, the water level in each
test vessel will be topped off with deionized water (i.e., twice weekly) to prevent a
change of more than 10% (i.e., 30 mL) of the total overlying water volume

2.4.5 Initiation otTest Organisms

Two days before exposure initiation (day -2) the treated and control sediments will be
added to the replicate test vessels and the overlying water will be added (section 2.4.4).
This allows the sediment and water to equilibrate prior to addition of the test organisms.

The exposure will be initiated (Day 0) when all vessels contain ten synchronized
oligochaetes and the exposure will terminate 28 days thereafter.

2.5 Sampling and Observations

2.5.1 Sampling

Prior to test initiation and before the sediment is allocated to the replicate test vessels, a
sample of sediment from each treatment level and controls will be removed and
analyzed. In addition, a sample of the stock solution used to apply the test substance
will be sampled and analyzed.

During the in-life phase, samples of the sediment from each treatment level and controls
will be removed on test day 0, test day 7 and at test termination (test day 28) for
determination of test substance concentration The sample volume of sediment will be
dependent upon the analytical methodology employed for determination of test
substance concentrations. Three quality control (QC) samples will be prepared at each
sampling interval and stored and analyzed with the set of study samples. The QC
samples will be prepared in sediment at test substance concentrations similar to the
treatment level range. Results of these analyses indicate the accuracy of the analytical
method for measuring test substance concentration at each sampling period. The
analytical method used to measure test substance concentrations in the exposure
solutions will be validated by Springborn Smithers Laboratories at the expected nominal
concentration range prior to test initiation.
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2.5.2 Sampling Devices

The entire volume of overlying water will be removed from each test vessel carefully by
decanting or pipetting. After removal of the overlying water the sediment will be mixed
thoroughly. An appropriate size sample of the mixed bulk sediment will then be removed
with a stainless steel spatula for determination of sediment test substance
concentrations.

2.5.3 Water Quality Measurements

On the day of addition of the test organisms (day 0) and test termination (day 28),
temperature, dissolved oxygen (DO) concentration and pH will be measured and
recorded in each test vessel established for biological observations (replicates A through
D for treatment levels and A through F for controls). In addition, temperature, dissolved
oxygen (DO) concentration and pH will be measured and recorded daily in a replicate
test vessel established for biological observations of each concentration and control(s).
Daily measurements will be alternated among replicate vessels. Total hardness,
alkalinity, and specific conductance will be determined on day 0 and at test termination
in a sample from the highest concentration tested and the solvent control. Total
ammonia will be measured in the highest concentration and the solvent control at test
initiation and three times weekly throughout the duration of the test. Overlying water
removed for water quality determination on day 0 will be taken from additional replicates
set-up for chemical analysis. Temperature will be monitored continuously in an auxiliary
vessel, maintained in the water bath with all test vessels, by using a minimum-maximum
thermometer. Readings of temperature extremes will be recorded daily.

2.5.4 Biological Observations

Following addition of the oligochaetes and daily thereafter, until termination,
observations of oligochaete mortality and abnormal behavior (e.g., leaving sediment) will
be made and recorded.

2.5.5 Test Termination

On test day 28 of the exposure, the replicate vessels from each exposure level (four
replicates) and controls (six replicates) will be terminated to determine number of
surviving oligochaetes and biomass of surviVingoligochaetes.

SurviVing worms will be assigned to one of three groups:

a) large complete worms (adults) without regenerated body regions

b) complete worms with regenerated, lighter colored body regions

c) incomplete worms (I.e., recently fragmented worms with non-regenerated
body regions)

The biomass is determined by placing the entire number of surviving oligochaetes in
each replicate vessel in a tared weigh tin and then drying in an oven at 100 ± SoC
overnight (18 to 24 hours). Following drying, the tins are cooled to room temperature in
desiccators and then weighed to the nearest 0.01 mg on a calibrated analytical balance.

Springborn Smithers Protocol No.: 062608l0ECDIOligochaeteiSpiked Sediment Page 8 of 12

Page 41



Springborn Smithers Study No. 13937.6103

2.5.6 Acceptability Criteria

For the test, the following criteria have to occur in the control or the test will be
considered unacceptable:

• Based on the results of a ring-test, the average number of liVing worms per
replicate vessel in the control should have increased by a factor of 1.8 at the end of
the exposure compared to the number of worms per replicate at the start of the
exposure.

• The dissolved oxygen concentration should not be < 30% of the air saturation
value (ASV) at the end of the test.

• The pH range in overlying water at the beginning and end of the test should be
between 6 and 9.

3.0 STATISTICAL ANALYSES

3.1 Endpoints

The endpoints used for determination of significant effects by statistical evaluation include
number of surviving oligochaetes per replicate vessel and biomass of oligochaetes per replicate
vessel. All concentration-effect relationships are based on the nominal concentrations of test
substance in the sediment.

3.2 Statistical Methods (Determination of LOEC/NOEC)

If a solvent is used as a carrier for the test substance, at-Test (p s 0.05) will be used to
compare the results (survival) of the solvent control to the control data. If the data are similar,
they will be pooled for further analyses. If the data are not similar, the remaining statistical
analyses will be performed comparing the treatment data to the solvent control data.

The data will be tested for normality and homogeneity of variance uSing Shapiro-Wilks' Test or
Chi-Square Test (depending on the number of replicates in the analysis) and Bartlett's Test or
Cochran's Test. If the data passes these two tests, then a parametric method will be used to
evaluate the results of test, e.g., William's Test or Dunnett's Test. If the data fails the test for
normality and homogeneity of variance, then a non-parametric method will be used to evaluate
the results of the test, e.g., Dunn's (Sokal and Rohlf, 1981) or Steel's One-Many Rank Test
(Weber et ai, 1989). If necessary, mean values will be transformed using square root, arcsine
square root, or log conversion procedures. The Lowest-Observed-Effect-Concentration(lOEC)
is defined as the lowest test concentration that shows a statistically significant effect and the No
Observed-EfFect-Concentration (NOEC) is the highest test concentration that shows no
statistically significant difference from the control.

3.3 Transformations

Transformation of data is performed with data representing endpoint estimates obtained as a
proportion (e.g., survival). Prior to analyzing data of this type, the observed proportion in each
vessel is transformed by using the arcsine square-root transformation.
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4.0 RECORDS TO BE MAINTAINED

Records to be maintained will include, but will not be limited to, correspondence and other
documents relating to the interpretation and evaluation of data as well as all raw data and
documentation generated as a result of the study.

5.0 REPORTING

The raw data and final draft of the report will be reviewed by the Quality Assurance Unit and the
Study Director. Chemical and water quality measurements will be reported to various levels of
significance depending on the accuracy of the measuring devices employed during anyone
process. The draft report will be initially submitted to the Study Sponsor for review. Upon
acceptance by the Sponsor, the final report will be submitted. The final report will meet the
formatting requirements of EPA's PR Notice 86-5. All reports will include, but will not be limited
to, the following information:

• The report and project numbers from Springbom Smithers Laboratories and Sponsor
study number (if any).

• Laboratory and site, dates of testing and personnel involved in the study, l.e., Study
Monitor, Study Director and Principal Investigator.

Identification of the test substance which may include chemical name, additional
designations (e.g., trade name), chemical designation (CAS number), empirical formula,
molecular structure, manufacturer, lot or batch number, water solubility, vapor pressure,
degree of purity of test substance (percent test chemical) (Sponsor supplied, if
available).

• Characterization and origin of the dilution water.

• Characterization and origin of the sediment.

• Scientific name of the test organisms, source and CUlturing information.

• Test container volume, sediment and water volume, number of replicates used per
concentration, and mass of oligochaetes used per treatment/control.

Description of exposure system and application of test substance to sediment.

• Test temperatures, dissolved oxygen concentration, and pH; and photoperiod and light
intensity used, as well as specific conductance, total ammonia, total alkalinity and total
hardness measured.

Description or reference (or inclusion as an appendix) to chemical and statistical
procedures applied.

• Analytical results of test concentration measurements and QC samples.
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• Number of surviving worms and biomass per replicate vessels for each treatment level
and control.

• Data evaluation and conclusions.

Deviations from the protocol not addressed in protocol amendments will be listed,
together with a discussion of the impact on the study.

• Good Laboratory Practice (GLP) compliance statement signed by the Study Director.

• Date(s) of Quality Assurance reviews, and dates reported to the Study Director and
management, signed by the Quality Assurance Unit.

• Location of raw data and final report.

6.0 PROTOCOL CHANGES

All amendments to the approved protocol must be documented In writing and signed by both the
Study Director and the Sponsor's contact or representative. Protocol amendments and
deviations must include the reasons for the change and the predicted impact of the change on
the results of the study, if any. If necessary, amendments other than the one providing the
information required by page one of this protocol, may initially be verbally authorized, followed
by Springborn Smithers' written documentation. In such cases, the effective date of the
amendment will be the date of verbal authorization.

7.0 GOOD LABORATORY PRACTICES

All test procedures, documentation, records, and reports will comply With the Organization for
Economic Co-operation and Development (OECD) Good Laboratory Practices
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PROTOCOL AMENDMENT
Amendment No.:
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Effective Oats:

Protoeol Title:

Protocol Number:

S'pllCles:

Study Spon80r:

Test Substance:

Study No.:

17 December 2008

Sediment-Water Lumbriculus ToxicIty Test uSing Spiked Sediment, Following
OECD Guideline 225

062608/0ECD/Oligochate/Spiked Sediment

Lumtutoatu« variegatus

cenc

04

13937.6103

Amendment:
1. Protocol Cover Page, Study Specific Informatlon
The following information IS being provided as requested on the protocol cover page'

Internal Standard. Tetrakis (Trimethylslloxy) Silane Lot Number' 80-12648 Punty· 99.8%

Test Concentrations: 100, 50, 25, 13 and 6.3 mg/kg plus controls

Proposed Experimental Dates (Start) January 2009 (Terrrunatron) February 2009

2. Page 2, Section 2.1.3 Solvent Control
The protocol states that an organic solvent (DMF) will be used as a carrier to solubilize the test
substance. In thrs study, acetone WIllbe the orgamc solvent used to solubilize the test substance

3. Page 3, Se\:tion 2.1.4 ApplicatiOn of Test SUbstanceto the Sediment
The protocol states that the sediment will be dosed Witha solution containing D4 dissolved In DMF. In this
study, the sediment Willbe dosed with a solutroncontammg D4 dissolved In acetone.

4. Page 9, Section 3.1 Endpoints
The protocol states that all concentration-effect relationships will be based on nominal concentrations of
the test substance In the sediment In tlus study, all concentration-effect relationships WIll be based on
measured concentrations of the test substance In the sediment
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Seestrasse 21· Horn, CH-9326, SWllzerland • Phone (41) 71844-6970· Pax- (41) 71841-8630
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None of the above changes will have a negative impact on the study.

Approval Signatures.

13797.6103
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Date
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Date I
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[]S;;i~gborn
Massachusetts Research Center
790 Ma,n Street· Wareham, MA • 02571-1037· Phona. (508) 29~2550 • Fax (508) 295-8107

PROTOCOL AMENDMENT

Page 48

Amendment No.:

EffectiveDate:

Protocol Title:

ProtocolNumber:

Species:

StudySponsor:

TestSubstance:

SludyNo.:

2

13 February 2009

Sediment-Water Lumbncutus Toxicity Test using Spiked Sediment, Following
OECD GUldelme225

062608/0ECD/Oligochate/Spiked Sediment

Lumbrrculus vanegatus

Cefic

D4

139376103

Amendment:
1. Page 3, section 2.1.4 - Application of the Test SUbstance
The protocol states that the dosed sedirnenbwater mixture will be allowed to settle for four hours and the
water will then be decanted from the sediment. In thiS stUdy, the dosed sediment/water mixture will be
allowed to settle overnight (approximately 16 hours) before decanting the water from the sediment.

2. Page 8, section 2.5.2- SamplingDevices
The protocol states that the sediment in the test vessel will be mixed thoroughly and an appropnate sized
sample of mixed bulk sediment will be removed Witha stainiess steel spatula for anslysrs, In this study, an
appropriate sraed sediment sample will be removed from the test vessels on days 0, 7 and 28 and
centrifuged at approximately 1200 9 for 15 to 30 mmutes. After centrifuging, the pore water rs decanted or
removed by pipette. An appropriate size sample of sediment will then be removed from the centrifuge
tube Witha stainless steel spatuta for determination of sediment concentrations.

None of the above changes will have a negative impact on the study.

Approval Signatures:

Ch~~&0 ;1~
Springborn Smithers Study Director

~W:;/' , J --;-~"~...- _
Study Sponsor RepresentatiVe'
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Amendment No.:

EfflIctIve Date:

Protocol Title:

Protocol Number:

Species:

Study Sponsor:

Test Subatance:

Study No.:

3

8 May 2009

Sediment-Water Lumbriculus Toxicity Test using Spiked Sediment, FollOWing
OECD Guideline 225

062608/0ECD/Oligochate/Spiked Sediment

Lumbricutue vanegatus

Celie

D4

139376103

Amendment:
1. Protocol Cover Page information and Amendment 1
An addiUonal test concentration of 3 1 mglkg is being added to the range of concentrations /Isted in
Amendment 1.

2. Amendment 2
Amendment 2 states that sediment samples Will be centrifuged at approximately 1200 g for 15 to
30 minutes. In thiS study, sediment samples will be centrifuged at approximately 10,000 g for 15 to
30 minutes.

None of the above changes will have a negative impact on the study.
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SUMMARY

Methodology was validated (25 March 2009) to quantify the amount ofD4 present in artificial

sediment. Recovery samples containing the test substance were extracted twice with acetonitrile

and hexane. The hexane extracts were combined and diluted with hexane prior to analysis. An

aliquot of the final extracts were analyzed by automated injection on a gas chromatographic

system equipped with mass selective detection (GC/MSD).

This method was validated by fortification ofartificial sediment with D4 at nominal

concentrations of 0.600, 10.0 and 100 ug a.i.lg. Recoveries ofD4 averaged 82.1 ± 9.02%. Due

to instrumental carryover, the LOQ is set to the lowest validated concentration, i.e., 0.600 ug/g,

Defined limits for acceptance of quality control sample performance in subsequent studies were

set at 70 to 120%.

EXPERIMENTAL
Equipment

1. Instrument:

2. Balances:

3. Shaker table:
4. Centrifuge:
5. Laboratory equipment:

Reagents

1. Acetone:
2. Hexane:
3. Acetonitrile:
4. Nitric acid:
5. Reagent grade water:

Hewlett Packard Model 6890 gas chromatograph equipped
with mass selective detector series 5973, Hewlett Packard
autosampler, Hewlett Packard Model 7683 injector and
Hewlett Packard ChemStation Version C.OO.OOO for data
acquisition.
Sartorius BL21OS, Orion 0960, Sartorius MA45C moisture
balance
Lab-Line orbit shaker
Beckman GS-6R
syringes, volumetric flasks, volumetric pipets, Pasteur
pipets, autosampler vials, 45-mL glass vials with
PTFE-lined caps, and amber glass bottles with
Teflon®-lined caps

Burdick & Jackson, reagent grade
Burdick & Jackson, reagent grade
Burdick & Jackson, reagent grade
JT Baker, reagent grade
Prepared from a Sybron/Barnstead NANOpure® water
purification system (meets ASTM Type II requirements)
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Test Substance

The test substance, D4, was received on 8 July 2008 from Dow Coming Corporation, Midland,

Michigan. The following information was provided:

Name:
Synonyms:

Batch No.:
CAS No.:
Purity:
Recertification Date:

D4
octamethylcyc1otetrasiloxane (Supplied as Dow Corning"
244 Fluid)
LL084732
556-67-2
99.77%
17 June 2011

Upon receipt at Springborn Smithers, the test substance (SSL No. 130-24) was stored at room

temperature in the original container in a dark ventilated cabinet. Concentrations were adjusted

for the purity of the test substance and are presented as active ingredient (a.i.).

Internal Standard

The internal standard, tetrakis(trimethylsiloxy)silane, was received on 10 October 2008 from

Gelest, Inc., Morrisville, Pennsylvania. The following information was provided:

Name:
Synonym:
Lot No.:
CAS No.:
Purity:
Recertification Date:

tetrakis(trimethylsiloxy)si1ane
Trimethylsiloxysilicate (M4Q)
8D-12648
3555-47-3
99.8%
Not listed

Upon receipt at Springborn Smithers, the internal standard (SSL No. 132-03) was stored at room

temperature in the original container in a dark ventilated cabinet. This sample was used in the

quantitation ofD4 in the exposure solutions and quality control samples during testing.
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PROCEDURES

Preparation of Stock Solutions

A 10.0 mg a.i.lmL D4 stock solution was prepared by placing 0.2514 g ofD4 (0.2508 g as active

ingredient) in a 25.0-mL volumetric flask and bringing it to volume with acetone. Two

secondary stock solutions (100 and 1000 mg a.i./L) were prepared by placing 0.500 and 5.00 mL,

respectively, of the 10.0 mg a.i.lmL primary stock solution in separate 50.0-mL volumetric flasks

and bringing each to volume with acetone. The 100 mg a.i./L secondary stock solution was used

to fortify the low-level recovery samples. The 1000 mg a.i./L secondary stock solution was used

to fortify the mid- and high-level recovery samples.

A 1.00 mg a.i.lmL D4 stock solution was prepared by placing 0.1005 g of the test substance

(0.1003 g as active ingredient) in a 100-mL volumetric flask and bringing it to volume with

hexane. Two secondary stock solutions (10.0 and 100 mg a.i.lL) were prepared by placing 0.500

and 5.00 mL, respectively, of the 1.00 mg a.i.lL primary stock solution in separate 50.0-mL

volumetric flasks and bringing each to volume with hexane. The 10.0 and 100 mg a.i.lL

secondary stock solutions were used to prepare calibration standards.

A 10.0 mg/mL tetrakis(trimethylsiloxy)-silane internal standard stock solution was prepared by

placing 0.2504 g of the internal standard in a 25.0-mL volumetric flask and bringing it to volume

with acetone. A 1000 mg/L secondary stock solution was prepared by placing 5.00 mL of the

10.0 mg/mL primary stock solution in a 50.0 mL volumetric flask and bringing it to volume with

acetone. The 1000 mg/L secondary internal standard stock solution was added to the mid- and

high-level recovery samples.

A second 100 mg/L secondary internal standard stock solution was prepared by placing

0.500 mL of the 10.0 mg/mL primary internal standard stock solution in a 50.0-mL volumetric

flask and bringing it to volume with hexane. The 100 mg/L secondary internal standard stock

solution was added to the low-level recovery samples, the control samples and the calibration

standards.
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All stock solutions were stored in a refrigerator in glass amber bottles fitted with Teflon®-lined

caps.

Preparation of Calibration Standards

Calibration standards were prepared in hexane by fortifying with the 10.0 and 100 mg a.i.lL

secondary stock solutions to yield concentrations of 0.0200, 0.0500, 0.100, 0.200, 0.300 and

0.500 mg a.i./L. Each calibration standard was fortified with 150 ul. of the 100 mg/L secondary

stock solution using the scheme outlined in the following table:

D4 Stock Fortification
Internal

Fortification
Calibration

Standard Stock Final Volume Standard
Concentration Volume

Concentration
Volume

(mL) Concentration
(mg a.i.lL) (mL)

(m2/L)
(mL)

(mg a.i./L)
NA' NA 100 0.150 50.0 0.00
10.0 0.100 100 0.150 50.0 0.0200
10.0 0.250 100 0.150 50.0 0.0500
10.0 0.500 100 0.150 50.0 0.100
100 0.100 100 0.150 50.0 0.200
100 0.150 100 0.150 50.0 0.300
100 0.250 100 0.150 50.0 0.500

a NA = Not Applicable.

Sample Fortification and Preparation

All glassware used for the preparation and extraction of recovery samples was subjected to

rigorous cleaning before use. The glassware was soaked and rinsed well with 20% nitric acid in

water. This was followed by a water rinse to remove the nitric acid, and then a rinse with

acetone to remove residual organics. Glassware was rinsed with copious amounts of hexane

prior to use.

The recovery samples were prepared by fortifying artificial sediment (5.00 g, dry weight) with

D4 at concentrations of 0.600, 10.0 and 100 ug a.i.lg. The low-level recovery samples were

prepared by fortifying 5.00 g (dry weight) of artificial sediment using the 100 mg a.i./L

secondary stock solution. The mid- and high-level recovery samples were prepared by fortifying

5.00 g (dry weight) of artificial sediment using the 1000 mg a.i.lL primary stock solution. Each
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concentration level was produced in triplicate. In addition, three recovery samples 5.00 g (dry

weight) were left unfortified to serve as controls.

A 0.600-mL aliquot of the 1000 mg/L secondary internal standard stock solution was added to

the high-level recovery samples. A 0.0600-mL aliquot of the 1000 mgIL secondary internal

standard stock solution was added to the mid-level recovery samples. A 0.150-mL aliquot of the

100 mg/L secondary internal standard stock solution was added to the control and low-level

recovery samples.

D4 Stock Fortification
Internal Fortification Sample Sample

Standard Stock
Concentration Volume

Concentration
Volume Mass Concentration

(mg a.i.lL) (mL)
(mg/L)

(mL) (g) (J.1g a.i./g)

NA NA 100 0.150 5.00 0.00
100 0.0300 100 0.150 5.00 0.600

1000 0.0500 1000 0.0600 5.00 10.0
1000 0.500 1000 0.600 5.00 100

NA = Not Applicable.

Extraction

All recovery samples (5.00 g, dry weight) were prepared in 45-mL glass vials with PTFE-lined

caps. An aliquot (6.00-mL) of acetonitrile was added to each sample. An aliquot ofhexane

(12.0 mL) was added to the vials that contained both sediment and acetonitrile. The samples

were placed on a shaker table at 150 rpm for 30 minutes and centrifuged at 1500 rpm for 15

minutes to separate the layers. At this point the samples contained three layers: the top layer was

hexane, the middle was acetonitrile and water and the bottom was the sediment. The upper

hexane layer was transferred to 50.0-mL volumetric flasks. An addition aliquot ofhexane (12.0

mL) was added to the acetonitrile and sediment in the vials. The samples were placed on a

shaker table at 150 rpm for an additional 30 minutes and centrifuged at 1500 rpm for 15 minutes.

The extracts were combined and taken to volume with hexane. The mid- and high-level samples

were further diluted into the calibration standard range with hexane. An aliquot from each

recovery sample was collected for analysis by gas chromatographic analysis with mass selective

detection and negative chemical ionization (GC-MSD/NCI).
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DB-624 30m x 0.32mm x 1.8 urn
40°C (initial) and held for 2.00 minutes

GC Parameters:
Column:
Temperature:
Ramps:

Rate eC/min)
10.0
30.0

Final Temperature eq
250
280

Hold Time (min)
0.00
2.33

Run Time:
Injection Volume:
Gas Flows:
Inlet Mode:
Purge Time:
Inlet Temperature:
Retention Time:

MSD parameters

Solvent delay:
Selected ion monitoring:

Temperatures:

26.33 min
2.0/lL
Carrier gas: Helium, at a constant flow of 65.2 ml/min
Splitless
on at 1.00 min at 60 mL/min
260°C
approximately 11.3 minutes

8.0 minutes

Ion (m/z) Dwell (msec) Comments
281 100 auantitation D4

369 100
quantitation

internal standard

MSD Transfer Line - 280°C
MS Quad - 150°C
MS Source - 230°C

Preparation of Standard Curve

Two sets of calibration standards were analyzed with each recovery sample set; one set prior to

analysis of the recovery samples, and the second set immediately following the analysis of the

recovery samples. Injection ofrecovery samples and calibration standards onto the system was

performed by programmed automated injection.

CALCULATIONS

A calibration curve was constructed by plotting the natural logarithm (In) of the analyte

concentration (mg a.i.lL) in the calibration standards against the natural logarithm (In) of the

peak area of the calibration standards. The equation of the line (equation 1) was algebraically
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manipulated to give equation 2. The concentration ofthe test substance within each recovery

sample was determined using the regression coefficients from the quadratic equation, the natural

logarithm (In) of the peak area of the recovery sample and the dilution factor. Equations 2,3 and

4 were then used to calculate measured concentrations and analytical results.

where:

(1)

(2)

(3)

(4)

In y =a(lnx) 2 +b(lnx) +c

-b+~b2 -4aC
Inx=-----

2a

DC (x) = inverse(Inx)

A=DC x DF

y
a, b, c
x =
C
DC (x) =
DF

A

detector response (peak area) for analyte
regression constants
detected concentration (ug a.i./L) in the sample
constant c minus the natural log of the peak area; C = (c -lny)
detected concentration in the sample
dilution factor (the final sample volume divided by the original
sample volume)
concentration of the analyte in the original sample

The limit ofquantitation (LOQ) was calculated using the following equation:
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where:

a, b, c
C
LOQINST
DFcTRL

LOQ

(5)

(6)

(7)

(8)

In(AreaMIN) = In(O.5 x Au)

-b + ~b2 - 4aC
In(LOQlNsT) =

2a

LOQINST = inverse (lnLOQINST)

LOQ = LOQINST x DFCTRL

one half of the mean detector response (peak area) of the
low concentration calibration standard (two injections)
mean detector response (peak area) of the low concentration
calibration standard (two injections)
regression constants
regression constant c - AreaMIN; C = (c - In(AreaMIN))
limit of quantitation on the instrument
dilution factor of the control samples (smallest dilution
factor used)
limit ofquantitation reported for the analysis

RESULTS AND DISCUSSION

The mean recovery was 82.1% ± 9.02%. Due to instrumental carryover the LOQ was set at

0.600 ug a.i./g, the lowest validated concentration. Measured test sample concentrations

< 0.600 ug/g are reported as < 0.600 ug/g, The low concentration recoveries are reported even if

they fall below 0.600 ug/g, because that is their nominal concentration. Defined limits for

acceptance of quality control sample performance in subsequent studies were set at 70.0 to

120%.

Analytical results for the recovery ofD4 from artificial sediment are presented in Table 2A.

Representative chromatograms from the analysis of a calibration standard, recovery sample and a

control sample are presented in Figure 2A, Figure 2B and Figure 2C, respectively. A typical

regression analysis for D4 is presented in Figure 2D.
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Table 2A. Analytical results for the recovery of D4 from artificial sediment
during the method validation study.

SampleID

CtrlA
CtrlB
CtrlC

Low A

LowB

LowC

Mid A

MidB

MidC

High A
HighB
HighC

MEAN
STDDEV

%CV

Fortified
Concentration

(p.tg a.i.lg)

0.00
0.00
0.00

0.600

0.600

0.600

10.0

10.0

10.0

100
100
100

Dilution
Factor

10.0
10.0
10.0

10.0

10.0

10.0

40.0

40.0

40.0

400
400
400

Analytical Percent
Result of

(p.tg a.i.lg) Fortified

< 0.600 NA
<0.600 NA
< 0.600 NA

0.512 85.4

0.452 75.4

0.366 61.0

8.07 80.7

8.92 89.2

8.35 83.5

88.1 88.1
87.8 87.8
87.5 87.5

82.1
9.02
11.0

a

b

Concentrations expressed as less than values were below the limit of quantitation (LOQ). Due to instrumental
carryover the LOQ for this analysis is set at 0.600 f.1g!g, the lowest validated concentration. Measured test
samples concentrations <0.600 f.1g!g are reported as < 0.600 ug/g,
NA = Not Applicable.

Note: Results were calculated using the actual analytical (unrounded) results and not the rounded values
presented in this table.
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Figure 2A. Representative chromatogram of a 0.2 mg a.i./L calibration
standard used for quantification during the method validation study
withD4.

Area Percent Report -- Sorted by Signal

Information from Data File:
File C:\MSDCHEM\1\DATA\D40325\03250006.D
Operator MED
Acquired 25 Mar 2009 19:17 using AcqMethod D4SIM
Sample Name: std 0.2mg/l
Misc Info
Vial Number: 6
CurrentMeth: C:\MSDCHEM\1\METHODS\D4SIM.M

Retention Time Area Area % Ratio %

281.00 amu
11.290 905398 70.974 100.000
14.428 370270 29.026 40.896

369.00 amu
14.429 173970 100.000 100.000

03250006.D Thu Mar 26 11:47:53 2009 Page 1
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Figure 2B. Representative chromatogram of a 10.0 JIg a.i.lg recovery sample
used during the method validation study with D4.

Area Percent Report -- Sorted by Signal

Information from Data File:
File
Operator
Acquired
Sample Name:
Mise Info :
Vial Number:
CurrentMeth:

C:\MSDCHEM\1\DATA\D40325\03250017.D
MED
26 Mar 2009 1:55 using AcqMethod D4SIM
MID B

17
C:\MSDCHEM\1\METHODS\D4SIM.M

Ion281.00(28iJ.7OTo"281.70)' 0325001/.0rbundance

20000

9.bo

11.29

D4 14.43 tetrakis(trimethylsiloxy)silane

Retention Time Area Area % Ratio %

281.00 amu
11. 289 866427 72.749 100.000
14.429 324553 27.251 37.459

369.00 amu
14.432 153533 100.000 100.000

03250017.D Thu Mar 26 11:50:08 2009 Page 1
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Figure zc, Representative chromatogram of a control sample during the
method validation study with D4.

Area Percent Report -- Sorted by Signal

Information from Data File:
File
operator
Acquired
Sample Name:
Misc Info :
vial Number:
CurrentMeth:

C:\MSDCHEM\l\DATA\D40325\03250011.D
MED
25 Mar 2009 22:22 using AcqMethod D4SIM
CTRL B

11
C:\MSDCHEM\1\METHODS\D4SIM.M

U:o::L--~~---"~:~::::Y~il:: /_1
lme..> 9 0 10:00'11~0~ 12~00 13:00 14~0} 15:00 16~00 doo 18~OO' '1'91Qil'2'o:oo2~~ 24'00 25:00 '2'6:00.
bund

4a;Oc1 11~TJ6lf.7crro=0)'-0325(Jor[[J--'-

20001 J,L:fakiS(trimethY1SilOXY)Silane

~r11"-:c:>...__~....Jlbo 10:00 11:oi'-'1'ToO"~00' 15.0016:00 doo 18'00' 19:0'0' '20'0'0 '2'1:002'2'OoJJ'OO' ~;%~~

Retention Time Area Area % Ratio %

281.00 amu
11.293 183597 37.211 59.262
14.429 309804 62.789 100.000

369.00 amu
14.430 145441 100.000 100.000

03250011. D Thu Mar 26 11:48:59 2009 Page 1

Note: The smallpeakobservedat 11.3 minutes has an area that is below thatof the lowest standard andis
below the LOQforthis analysis. It is likely due to instrumental carryover fromresidual silicones in
the system.
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Figure 2D. A typical regression analysis for the calibration standards used to
quantitate D4 during the method validation study.

Polynomial Regression Analysis

= 5.8325E-02x2 + 9.0724E-Olx + 2.9608E+OO
R2~ 9.95l7E-01 2

2

-4.50 -4.00 -3.50 -3.00 -2.50 -2.00 -1.50 -1.00 -0.50 0.00

Concentration

Regression Analysis

~ = 0.99517
y = 0.058325x2 + 0.90724 + 2.9608

In Standard Standard In Standard
Internal

Standard
Concentration Concentration Response Response

Response
mg a.i.lL mg a.i./L Area Area

Area
-3.912 0.0200 368592 167565
-2.996 0.0500 444997 166994
-2.303 0.100 1.2528 599001 171133
-1.609 0.200 1.6495 905398 173970
-1.204 0.300 1.9713 1242092 172997
-0.693 0.500 2.4071 1942742 174992
-3.912 0.0200 0.2891 253442 189805
-2.996 0.0500 0.7647 412187 191858
-2.303 0.100 1.2058 601713 180176
-1.609 0.200 1.5649 963981 201573
-1.204 0.300 1.8918 1334634 201269
-0.693 0.500 2.3646 2063702 193960

Standard not used due to extreme variance.



Springborn Smithers Study No. 13937.6103

APPENDIX 3 - METHOD VALIDATION

(NATURAL SEDIMENT)

Page 64



Springborn Smithers Study No. 13937.6103 Page 65

SUMMARY

Methodology was validated (11 December 2008) to quantify the amount ofD4 present in

freshwater sediment. Recovery samples containing the test substance were extracted twice with

acetonitrile and hexane. The hexane extracts were combined and diluted with hexane prior to

analysis. An aliquot of the final extracts were analyzed by gas chromatography with mass

selective detection and negative chemical ionization (GC-MSD/NCI).

This method was validated by fortification of freshwater sediment with D4 at nominal

concentrations of0.600, 10.0 and 100 Ilg a.i.lg. Recoveries ofD4 averaged 101 ± 18.1%. Due

to instrumental carryover, the limit of quantitation (LOQ) was set at 0.600 ug a.i.lg, lowest

fortified sample concentration. Defmed limits for acceptance ofquality control sample

performance in subsequent studies were set at 70 to 120%.

EXPERIMENTAL
Equipment

1. Instrument:

2. Balances:

3. Shaker table:
4. Centrifuge:
5. Laboratory equipment:

Reagents

1. Acetone:
2. Hexane:
3. Acetonitrile:
4. Nitric acid:
5. Reagent grade water:

Hewlett Packard Model 6890 gas chromatograph equipped
with mass selective detector series 5973, Hewlett Packard
autosampler, Hewlett Packard Model 7683 injector and
Hewlett Packard ChemStation Version A.01.00 for data
acquisition.
Orion 0960, American Scientific Products SP182, Mettler
PBOOO, Sartorius MA45C moisture balance
Lab-Line orbit shaker
BeckmanGPR
syringes, volumetric flasks, volumetric pipets, Pasteur
pipets, autosampler vials, 45-mL glass vials with
PTFE-lined caps, and amber glass bottles with
Teflon®-lined caps

Burdick & Jackson, reagent grade
Burdick & Jackson, reagent grade
Burdick & Jackson, reagent grade
JT Baker, reagent grade
Prepared from a Sybron/Bamstead NANOpure®water
purification system (meets ASTM Type II requirements)
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Test Substance

The test substance, D4, was received on 8 July 2008 from Dow Coming Corporation, Midland,

Michigan. The following information was provided:

Name:
Synonyms:

Batch No.:
CAS No.:
Purity:
Recertification Date:

D4
octamethylcyclotetrasiloxane (Supplied as Dow Corning"
244 Fluid)
LL084732
556-67-2
99.77%
17 June 2011

Upon receipt at Springborn Smithers, the test substance (SSL No. 130-24) was stored at room

temperature in the original container in a dark ventilated cabinet. Concentrations were adjusted

for the purity of the test substance and are presented as active ingredient (a.i.).

Internal Standard

The internal standard, tetrakis(trimethylsiloxy)silane, was received on 10 October 2008 from

Gelest, Inc., Morrisville, Pennsylvania. The following information was provided:

Name:
Synonym:
Lot No.:
CAS No.:
Purity:
Recertification Date:

tetrakis(trimethylsiloxy)silane
Trimethylsiloxysilicate (~Q)
8D-12648
3555-47-3
99.8%
Not listed

Upon receipt at Springborn Smithers, the internal standard (SSL No. 132-03) was stored at room

temperature in the original container in a dark ventilated cabinet. This sample was used in the

quantitation ofD4 in the exposure solutions and quality control samples during testing.
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PROCEDURES

Preparation of Stock Solutions

A 10.0 mg a.i.lmL primary stock solution was prepared by placing 0.2516 g ofD4 (0.2510 g as

active ingredient) in a 25.0-mL volumetric flask and bringing it to volume with acetone. Two

secondary stock solutions (100 and 1000 mg a.i./L) were prepared by placing 0.500 and 5.00 mL,

respectively, of the 10.0 mg a.i.lmL primary stock solution in separate 50.0-mL volumetric flasks

and bringing each to volume with acetone. The 100 mg a.i./L secondary stock solution was used

to fortify the low-level recovery samples. The 1000 mg a.i./L secondary stock solution was used

to fortify the mid- and high-level recovery samples.

A 1.00 mg a.i.lmL primary stock solution was prepared by placing 0.1007 g ofD4 (0.1004 gas

active ingredient) in a 100-mL volumetric flask and bringing it to volume with hexane. Two

secondary stock solutions (10.0 and 100 mg a.i.lmL) were prepared by placing 0.500 and

5.00 mL, respectively, of the 1.00 mg a.i.lmL primary stock solution in separate 50.0-mL

volumetric flasks and bringing each to volume with hexane. The 10.0 and 100 mg a.i./L

secondary stock solutions were used to prepare calibration standards.

A 10.0 mg/mL tetrakis(trimethylsiloxy) silane internal standard stock solution was prepared by

placing 0.2506 g ofthe internal standard in a 25.0-mL volumetric flask and bringing it to volume

with acetone. Two secondary stock solutions (100 and 1000 mg/L) were prepared by placing

0.500 and 5.00 mL, respectively, of the 10.0 mg/mL primary internal standard stock solution in

separate 50.0-mL volumetric flasks and bringing each volume with hexane and acetone,

respectively. A 0.0500-mL aliquot of the 100 mg/L secondary internal standard stock solution

was added to the control and low recovery samples prior to analysis. Aliquots of 0.0200 and

0.200 mL of the 1000 mg/L secondary internal standard stock solution were added to the mid

and high-level recovery samples, respectively, prior to analysis.

All stock solutions were stored in a refrigerator in glass amber bottles fitted with Teflon"-lined

caps.
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Preparation of Calibration Standards

Calibration standards were prepared in hexane by fortifying with the 10.0 and 100 mg a.i./L

secondary stock solutions to yield concentrations of0.0200, 0.0500, 0.100, 0.200, 0.300 and

0.500 mg a.i./L. A 50-J..lL aliquot of the 100 mg/L secondary internal standard stock solution was

added to the calibration standards prior to analysis. The calibration standard fortification

procedure is presented in the following table:

D4 Stock Fortification
Internal Fortification Calibration

Standard Stock Final Volume Standard
Concentration Volume

Concentration
Volume (mL) Concentration

(mg a.i.lL) (mL)
(m2/L)

(mL)
(mz a.i.IL)

NA' NA 100 0.0500 50.0 0.00
10.0 0.100 100 0.0500 50.0 0.0200
10.0 0.250 100 0.0500 50.0 0.0500
10.0 0.500 100 0.0500 50.0 0.100
100 0.100 100 0.0500 50.0 0.200
100 0.150 100 0.0500 50.0 0.300
100 0.250 100 0.0500 50.0 0.500

NA = Not Applicable.

Sample Fortification and Preparation

All glassware used for the preparation and extraction of recovery samples was subjected to

rigorous cleaning before use. The glassware was soaked and rinsed well with 20% nitric acid in

water. This was followed by a water rinse to remove the nitric acid, and then a rinse with

acetone to remove residual organics.

The recovery samples were prepared by fortifying freshwater sediment (5.00 g, dry weight) with

D4 at concentrations of0.600, 10.0 and 100 Ilg a.i./g. The low-level recovery samples were

prepared by fortifying 5.00 g (dry weight) of freshwater sediment using the 100 mg a.i./L

secondary stock solution. The mid- and high-level recovery samples were prepared by fortifying

5.00 g (dry weight) of freshwater sediment using the 1000 mg a.i./L secondary stock solution.

Each concentration level was produced in triplicate. In addition, three recovery samples 5.00 g

(dry weight) were left unfortified to serve as controls.
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A 0.0500-mL aliquot of the 100 mg/L secondary internal standard stock solution was added to

the control and low recovery samples prior to analysis. Aliquots of0.0200 and 0.200 mL of the

1000 mg/L secondary internal standard stock solution were added to the mid- and high-level

recovery samples, respectively, prior to analysis. The sample fortification procedure is presented

in the following table:

D4 Stock Fortification
Internal

Fortification Sample Sample
Standard Stock

Concentration Volume
Concentration

Volume Mass Concentration
(mg a.i.lL) (mL)

(ml!lL)
(mL) (g) (JIg a.i.Ig)

NA NA 100 0.0500 5.00 0.00
100 0.0300 100 0.0500 5.00 0.600

1000 0.0500 1000 0.0200 5.00 10.0
1000 0.500 1000 0.200 5.00 100

a NA = Not Apphcable.

Extraction

All recovery samples were prepared in 45-mL glass vials with PTFE-lined caps. An aliquot

(6.00-mL) ofacetonitrile was added to each sample. An aliquot of hexane (12.0 mL) was added

to the vials that contained both sediment and acetonitrile. The samples were placed on a shaker

table at 150 rpm for 30 minutes and centrifuged at 1500 rpm for 15 minutes to separate the

layers. At this point, the samples contained three layers: the top layer was hexane, the middle

was acetonitrile and water and the bottom was the sediment. The upper hexane layer was

transferred to 50.0-mL volumetric flasks. An additional aliquot ofhexane (12.0-mL) was added

to the acetonitrile and sediment in the vials. The samples were placed on a shaker table at

150 rpm for an additional 30 minutes and centrifuged at 1500 rpm for 15 minutes. The hexane

extracts were combined, taken to volume with hexane and mixed well. The mid- and high-level

samples were further diluted into the calibration standard range with hexane. An aliquot from

each recovery sample was collected for analysis by gas chromatographic analysis with mass

selective detection (GCIMSD).
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Varian WCOT Fused Silica, CP-SIL 8 CB,
30m x 0.25 mm x 0.25 urn
40°C (initial) and held for 2.00 minutes

GC Parameters:
Column:

Temperature:
Ramps:

Rate eC/min)
10.0
30.0

Final Temperature eC)
250
300

Hold Time (min)
0.00
2.33

Run Time:
Injection Volume:
Gas Flows:
Inlet Mode:
Purge Time:
Inlet Temperature:
Retention Time:

MSD parameters

Solvent delay:
Selected ion monitoring:

Temperatures:

Chemical Ionization gas:

27.0 min
2.0 )lL
Carrier gas: Helium, at a constant flow of 1.0 mUmin
Splitless
on at 1.00 min at 60 mL/min
260°C
approximately 8.0 minutes

6.0 minutes

Ion (m/z) Dwell (msec) Comments
297 100 quantitation D4

311 100
quantitation

internal standard

MSD Transfer Line - 280°C
MS Quad-106°C
MS Source - 150°C
Methane

Preparation of Standard Curve

Two sets of calibration standards were analyzed with each recovery sample set; one set prior to

analysis of the recovery samples, and the second set immediately following the analysis of the

recovery samples. Injection ofrecovery samples and calibration standards onto the system was

performed by programmed automated injection.



Springborn Smithers Study No. 13937.6103 Page 71

CALCULATIONS

A calibration curve was constructed by plotting the natural logarithm (In) of the analyte

concentration (mg a.i./L) in the calibration standards against the natural logarithm (In) of the

peak area of the calibration standards. The equation of the line (equation 1) was algebraically

manipulated to give equation 2. The concentration ofthe test substance within each recovery

sample was determined using the regression coefficients from the quadratic equation, the natural

logarithm (In) of the peak area of the recovery sample and the dilution factor. Equations 2, 3 and

4 were then used to calculate measured concentrations and analytical results.

(1)

(2)

Iny = a(lnx)2 + bOnx) + c

-b+~b2 -4aC
Inx=----

2a
where:

y
a, b, c
x
C
DC (x)
DF

A

(3) DC (x) = inverse(lnx)

(4) A= DC x DF

= detector response (peak area) for analyte
regression constants
detected concentration (ug a.i./L) in the sample
constant c minus the natural log ofthe peak area; C = (c -lny)

= detected concentration in the sample
= dilution factor (the fmal sample volume divided by the original

sample volume)
concentration of the analyte in the original sample

The limit ofquantitation (LOQ) was calculated using the following equation:

(5)

(6)

(7)

(8)

In(AreaMIN) = In(O.5 x ALs)

-b + ~b2 - 4aC
In(LOQtNST) = 2a

LOQINST = inverse (lnLOQINST)

LOQ = LOQtNST x DFCTRL
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AreaMIN

a, b,c
C
LOQINST
DFcTRL

LOQ

RESULTS AND DISCUSSION

one half of the mean detector response (peak area) of the
low concentration calibration standard (two injections)
mean detector response (peak area) of the low concentration
calibration standard (two injections)
regression constants
regression constant c - AreaMIN; C = (c -In(AreaMIN))
limit of quantitation on the instrument
dilution factor of the control samples (smallest dilution
factor used)
limit ofquantitation reported for the analysis

The mean recovery was 101% ± 18.1%, with a limit of quantitation of0.600 ug a.i.lg. Due to

instrumental carryover, the LOQ was set at lowest fortified sample concentration. These

parameters, while relatively constant, do vary somewhat among runs and produce small

variations in the LOQ. Defined limits for acceptance of quality control sample performance in

subsequent studies were set at 70 to 120%.

Analytical results for the recovery ofD4 from freshwater sediment are presented in Table 3A.

Representative chromatograms from the analysis of a calibration standard, recovery sample and a

control sample are presented in Figure 3A, Figure 3B and Figure 3C, respectively. A typical

regression analysis for D4 is presented in Figure 3D.
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Table 3A.

SampleID

CtrlA
CtrlB
CtrlC

Low A
LowB

LowC

Mid A

MidB

MidC

High A
HighB
HighC

Analytical results for the recovery of D4 from freshwater sediment
during the method validation study.

Fortified
Dilution

Analytical Percent
Concentration

Factor Result of
(/lg a.i.lg) (/lg a.i.lg) Fortified

0.00 10.0 <0.600 NA
0.00 10.0 <0.600 NA
0.00 10.0 <0.600 NA

0.600 10.0 0.448 74.7
0.600 10.0 0.838 140

0.600 10.0 0.687 114

10.0 40.0 10.5 105

10.0 40.0 9.15 91.5

10.0 40.0 9.21 92.1

100 400 93.9 93.9
100 400 97.9 97.9
100 400 97.4 97.4

MEAN 101
STDDEV 18.1

%CV 18.0

b

Concentrations expressed as less than values were below the limit of quantitation (LOQ). The LOQ for the
analysis was set at the lowest fortified sample concentration, 0.600 ug a.i./g, due to instrumental carryover.
NA = Not Applicable.

Note: Results were calculated using the actual analytical (unrounded) results and not the rounded values
presented in this table.
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Figure 3A. Representative chromatogram of a 0.200 mg a.i./L calibration
standard used for quantification during the method validation study
with D4.

Area Percent Report -- Sorted by Signal

Information from Data File:
File C,\HPCHEM\1\DATA\SSL1212\12120006.D
Operator MED
Acquired 12 Dec 2008 14:46 using AcqMethod D4CISIM
Sample Name: std 0.2mg/l
Misc Info
Vial Number: 6
CurrentMeth: C:\HPCHEM\1\METHODS\D4CISIM.M

rbUnaanee

l ~L rD4~_~~" "'''~_. " ~.. . ~
Ime-·> 7.ob10.00 '1i:Oo 12.0013.0014.0015001600 17'00 18'00 190020'00210022'0023'00 24'00 2?ii026'OO~

un ance ~------- Ion311.00(310.7OTo .: .

2000l 11.00
tetrakis(trimethylsiloxy)silane

o 1 . . . .__. _
irne--> 7bo8.bo~9.001O'Oo'~11:OO12:oO'iTo014'Oo'~~1%0 18:00 H{OO20T0021'OO

dOO23:o024'00'25:oo~oo-~-

Retention Time Area Area % Ratio %

297.00 amu
8.049 45339 100.000 100.000

311.00 amu
10.999 37584 100.000 100.000

12120006.D Fri Dec 12 16:05:05 2008 Page 1
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Figure 3D. Representative chromatogram of a 10 f!g a.i.lg recovery sample used
during the method validation study with D4.

Area Percent Report -- Sorted by Signal

Information from Data File:
File C:\HPCHEM\1\DATA\SSL1212\12120016.D
Operator MED
Acquired 12 Dec 2008 20:50 using AcqMethod D4CISIM
Sample Name: MID A
Mise Info
Vial Number: 16
CurrentMeth: C:\HPCHEM\1\METHODS\D4CISIM.M

Ion 291.00(296.10t029T.70):f2'M11l'iUfT.,-------------,

2000

11.00 tetrakis(trimethylsiloxy)silane
_ A...-.

9. 0 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 1900 20.00 21.00 22~4~00 25'00 26'00

Retention Time

297.00 amu
8.045

311.00 amu
11.000

Area

42937

28351

Area %

100.000

100.000

Ratio %

100.000

100.000

12120016.D Tue Dec 16 15:11:25 2008 Page 1
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Figure 3C.

Information
File
Operator
Acquired
Sample Name
Misc Info
Vial Number
CurrentMeth

Representative chromatogram of a control sample during the
method validation study with D4.

Area Percent Report -- Sorted by Signal

from Data File:
C:\HPCHEM\1\DATA\SSL1212\12120010.D
MED
12 Dec 2008 17:12 using AcqMethod D4CISIM
CTRL A

10
C:\HPCHEM\1\METHODS\D4CISIM.M

uncance --------~9TOU\29-a:701029T70fT2T2Ulr11f.lJ---------------,

'~Lb~b05-_b-'_'-, , ~, I -,-~I_;_;'~~~
ime-> 7.0 8 0 9.0 10.0011.0012.00130014.001500160017.0018001900200021 002200230024.0025002600

Dun~::L"- 11 00 tetr::;::::::::i:::~::mun----------l

o -- ---..J.-J 1 .......... ,

Ime-->_ .,..'700 ......800910 '10190 1(QQ 12:Q~}Oo70015'OO 16
100

'17:00'18~OO 19~OO 20
100'

21'00 22~OO 23~OO 2~25;OO'~:~_

Retention Time

297.00 amu
8.047

311.00 amu
11.000

Area

6030

27235

Area %

100.000

100.000

Ratio %

100.000

100.000

12120010 .D Tue Dec 16 15:10:33 2008 Page 1

Note: Thepeakata retention timeforD4, approximately 8.0 minutes, has an area below the lowest standard
andis below the LOQ fortheanalysis. It is likely from instrumental carryover dueto residual
silicones in the system.
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Figure 3D. A typical regression analysis for the calibration standards used to
quantitate D4 during the method validation study.

Polynomial Regression Analysis

= 1.0025E-Olx' + 1.2949E+00x + 1.964IE+OO
R' = 9.9704E-OI

~
! -450

i
Q

-4.00 -3.50 -3.00 -2.50

Concentration

Regression Analysis

-1.00 -0.50 O. 0

-1

-I

-2

~=0.99704

y = 1.0025E-Olx2 + 1.2949E+00x + 1.9641E+00

In Standard
Concentration

mg a.i.1L
-3.912
-2.996
-2.303
-1.609
-1.204
-0.693
-3.912
-2.996
-2.303
-1.609
-1.204
-0.693

Standard
Concentration

mga.i.1L
0.0200
0.0500
0.100
0.200
0.300
0.500

0.0200
0.0500
0.100
0.200
0.300
0.500

In
Response

Area

-0.9694
-0.5545
0.1876
0.5018
1.1380

-1.5684
-1.0258
-0.5259
0.2356
0.5285
1.0920

Standard
Response

Area
20941
15814
23227
45339
63772
96855
6585
11387
19046
36943
53895
90338

IS Response
Area

44180
41692
40441
37584
38610
31037
31600
31762
32224
29188
31769
30312
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13937.610328 Day Oligochaete Results

Tare Weight
Mean Biomass

Nominal Total Number Population Mean Number Of per Replicate per
Concentration Replicate LCW· CWo IW· of Oligochaetes Increase

Tare Weight with Biomass
Oligochaetes per Concentration

(mg a.i.lkg) Recovered Factor
(g) Oligochaetes (mg)

Replicate (8D") in Milligrams
(g) (SD)

-
Control A 17 12 1 30 3.0 1.23856 1.28094 42.38 30(2) 46(6)

B 18 11 1 30 3.0 1.22723 1.27147 44.24

C 12 12 2 26 2.6 1.22901 1.26784 38.83

D 16 12 0 28 2.8 1.23434 1.28822 53.88

E 9 24 0 33 3.3 1.22692 1.27958 52.66

F 14 13 4 31 3.1 1.23580 1.28268 46.88

Solvent Control A 13 12 3 28 2.8 1.23938 1.28117 41.79 30(3) 51(9)

B 16 10 0 26 2.6 1.22611 1.27226 46.15

C 23 6 2 31 3.1 1.24618 1.29514 48.96

D 21 10 2 33 3.3 1.23065 1.27887 48.22

E 20 11 1 32 3.2 1.22551 1.29258 67.07

F 16 9 3 28 2.8 1.23023 1.28523 55.00

Pooled Control 356 3.0 30(2) 49(8)

3.1 A 19 12 0 31 3.1 1.22510 1.27475 49.65 31(1) 55(6)

B 17 11 2 30 3.0 1.22090 1.28235 61.45

C 19 12 0 31 3.1 1.24622 1.30544 59.22

D 24 8 1 33 3.3 1.23232 1.28316 50.84

6.3 A 10 14 6 30 3.0 1.21536 1.27088 55.52 31(3) 64(6)

B 12 15 3 30 3.0 1.22850 1.29217 63.67

C 9 19 0 28 2.8 1.23838 1.30551 67.13

D 9 22 3 34 3.4 1.23233 1.30282 70.49

13 A 16 10 2 28 2.8 1.23063 1.27541 44.78 28(1) 50(8)

B 14 15 0 29 2.9 1.22938 1.2721 42.72

C 16 12 1 29 2.9 1.2229 1.27297 50.07

D 17 9 0 26 2.6 1.22521 1.28635 61.14
LCW = Large, complete worms; CW = Complete worms; IW = Incomplete worms
SD = Standard Deviation
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13937.610328 Day Oligochaete Results (Continued)

Tare Weight
Mean Biomass

Total Number Population Mean Number Of per Replicate per
Concentration

Replicate LCWa CWa IWa of Oligochaetes Increase
Tare Weight with Biomass

Oligochaetes per Concentration
(mga.i.lkg)

Recovered Factor
(g) Oligochaetes (mg)

Replicate (SOb) in Milligrams
(g)

(SD)

25 A 10 16 0 26 2.6 1.23198 1.27633 44.35 29(3) 47(3)

B 11 18 1 30 3.0 1.24069 1.29209 51.40

C 21 11 0 32 3.2 1.22556 1.27299 47.43

D 7 21 1 29 2.9 1.23199 1.27745 45.46

50 A 11 10 4 25 2.5 1.22294 1.26058 37.64 26(3) 44(5)

B 15 11 1 27 2.7 1.22783 1.27446 46.63

C 15 7 0 22 2.2 1.24010 1.28817 48.07

D 15 13 0 28 2.8 1.23125 1.27602 44.77

100 A 11 11 0 22 2.2 1.22367 1.27355 49.88 22(1) 44(6)

B 12 11 0 23 2.3 1.22541 1.26262 37.21

C 12 7 2 21 2.1 1.22857 1.27658 48.01

D 10 10 3 23 2.3 1.24487 1.28749 42.62

LCW - Large, complete worms; CW - Complete worms; lW - Incomplete worms
SD = Standard Deviation

'::... '



Rr:"(:f~! \ f~~'D
~', ~~:'; , \~. Lll C

Study Title

28-Day Toxicity Test Exposing Freshwater Amphipods (Hyalella azteca) to
D5 Applied to Sediment Under Static-Renewal Conditions

Following OPPTS Draft Guideline 850.1735

Data Requirement

OPPTS Draft Guideline 850.1735

Author

Christian R. Picard

Study Completed On

20 April 2009

Submitted To

CES (Centre European des Silicones, European Chemical Industry Council (Cefic))
Avenue E. van Nieuwenhuyse 4

B1160 Brussels, Belgium

Performing Laboratory

Springborn Smithers Laboratories
790 Main Street

Wareham, Massachusetts 02571-1037

Laboratory Project ID

Springborn Smithers Study No. 13937.6101

Page I of67



Springborn Smithers Study No. 13937.6101 Page 2

GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

The data and report prepared for "28-Day Toxicity Test Exposing Freshwater Amphipods

(Hyalella azteca) to D5 Applied to Sediment Under Static-Renewal Conditions Following

OPPTS Draft Guideline 850.1735" were produced and compiled in accordance with all

pertinent U.S. EPA Good Laboratory Practice Regulations (40 CFR, Part 160) with the following

exceptions: routine water, sediment and food contaminant screening analyses were conducted

using standard u.s. EPA procedures by GeoLabs, Inc., Braintree, Massachusetts and are

considered facility records under Springborn Smithers Laboratories' SOP 7.92. Since the

analyses were conducted following standard validated methods, these exceptions have no impact

on the study results.

SPRINGBORN SMITHERS LABORATORIES

Christian R. Picard
Study Director

Date
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The study conduct, raw data and report for "28-Day Toxicity Test Exposing Freshwater

Amphipods (Hyalella azteca) to D5 Applied to Sediment Under Static-Renewal Conditions

Following OPPTS Draft Guideline 850.1735" were inspected by the Quality Assurance Unit at

Springborn Smithers Laboratories to determine adherence with the study protocol and laboratory

standard operating procedures. This report is an accurate representation of the raw data. Dates

of study inspections, study inspection types, and dates reported to the Study Director and to

Management are provided below.

Inspection
Date

12/22/08
12/22/08

1/8/09
2/6 & 2/10/09

2/10/09
2/24/09
4/20/09

Inspection

!l'.I!£

Protocol review
Water quality measurements

Data
Data

Draft report
Data & revised draft report

Final report

Reported to
Study DirectorlManagem~nt

12/22/08
12/22/08

1/8/09
2/10/09
2/10/09
2/24/09
4/20/09

SPRINGBORN SMITHERS LABORATORIES

~juH1Q~ '(f 1jM;(i(;) 1m
Dorothy A. Antonioli
Quality Assurance Auditor
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The following Springborn Smithers personnel were responsible for the conduct of the work and

reporting of the study results.

Christian R. Picard Study Director

Michael 1. Bradley Biologist I

Jennifer Donovan Biology Technician II

Kristen Follett Assistant Biologist

Andrew Moore Assistant Biologist

Robyne M. Zuendel Chemist I

Marjorie E. Dix Senior Research Chemist

Andrea M. Soares Technical Report Writer

Susan P. Shepherd Director, Ecotoxicology
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28-Day Toxicity Test Exposing Freshwater Amphipods (Hyalella azteca) to D5 Applied to
Sediment Under Static-Renewal Conditions Following OPPTS Draft Guideline 850.1735

SPONSOR:

PROTOCOL TITLE:

SPRINGBORN SMITHERS
STUDY NUMBER:

TEST SUBSTANCE:

DEFINITIVE
TEST DATES:

TEST ORGANISM:

TEST CONDITIONS:

OVERLYING WATER:

CES (Centre European des Silicones, European Chemical
Industry Council (Cefic)

Protocol for Conducting a 28-Day Toxicity Test Exposing
Freshwater Amphipods (Hyalella azteca) to a Test
Substance Applied to Sediment Under Static-Renewal
Conditions Following OPPTS Draft Guideline 850.1735,
Springborn Smithers Laboratories Protocol
No.: 062608/28-DaylHyalella

13937.6101

D5, Batch No. 0000341832, CAS No. 541-02-6, reported to
have a purity of 99.16% I, was received from Dow Coming
Corporation on 8 July 2008.

2 to 30 December 2008

Hyalella azteca, 8 days old
Source: Springborn Smithers culture

28-day duration, renewal of overlying water, 21 to 25°C,
illumination of 16 hours light: 8 hours darkness at 840 to
870 lux

Well water
pH: 7.1
Specific conductivity: 230 umhos/cm
Total hardness (as CaC03) : 54 mg/L
Total alkalinity (as CaC03) : 20 mg/L

1 Original characterization of the test substance yielded a purity of99.19%. All calculations for this study are based
on the original purity.
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SEDIMENT: Natural freshwater sediment, collected from Glen Charlie
Pond, VVareham,~assachusetts
percent organic carbon - 4.8%
particle size distribution - 83% sand, 12% silt, and 5% clay
pH - 6.0
percent moisture (1/3 bar) - 28.6%

NOMINAL SEDIMENT
CONCENTRATIONS: 16,31,63, 125,250 and 500 mg a.i./kg (expressed relative

to sediment dry weight)

MEAN MEASURED
SEDIMENT
CONCENTRATIONS: 18, 28, 62, 130, 230 and 460 mg a.i./kg (expressed relative

to sediment dry weight)

RESULTS: Based on mean measured sediment concentrations and
amphipod survival and growth (dry weight) data, the
following results were generated from this study:

8-Day Exposure):
Lowest-Observed-Effect

230 mg a.i./kg
Concentration (LOEC)
No-Observed-Effect

130 mg a.i./kg
Concentration (NOEC)

28-DayLC50 310 mg a.i./kg
(95% confidence intervals) (210 to 360 mg a.i./kg)

Amphipod Survival (2

NA = Not Apphcable. EC50 value was empirically estimated, therefore,
corresponding 95% confidence intervals could not be calculated.

a

8-Day Exposure):
Lowest-Observed-Effect

> 130 mg a.i./kg
Concentration (LOEC)
No-Observed-Effect

130 mg a.i./kg
Concentration (NOEC)

28-DayEC50 > 130 mg a.i./kg
(95% confidence intervals) (NAa

)..

Amphipod Growth (2
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1.0 INTRODUCTION
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The purpose of this study was to determine the effects ofD5, applied to sediment, on the survival

and growth of the sediment-dwelling freshwater amphipods (Hyalella azteca). The study was

performed under static-renewal conditions for a period of 28 days. Exposure concentrations of

D5 in sediment were measured on days 0 (test initiation), 7 and 28 (test termination). The LC50

for amphipod survival and the EC50 for amphipod growth were determined. Results of this

study were used to estimate the highest concentration that had no significant (p::; 0.05) effect on

the test organism performance (No-Observed-Effect Concentration, NOEC), and the lowest

concentration that had a significant effect on the exposed organisms (Lowest-Observed-Effect

Concentration, LOEC).

The study was initiated on 7 August 2008, 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

the 28-day definitive test was conducted from 2 to 30 December 2008 at Springborn Smithers

Laboratories (SSL), located in Wareham, Massachusetts. All original raw data, the protocol and

the original final report produced during this study are stored in Springborn Smithers' archives at

the above location.

2.0 MATERIALS AND METHODS

2.1 Protocol

Procedures used in this study followed those described in the Springborn Smithers Laboratories

protocol entitled "Protocol for Conducting a 28-Day Toxicity Test Exposing Freshwater

Amphipods (Hyalella azteca) to a Test Substance Applied to Sediment Under Static-Renewal

Conditions Following OPPTS Draft Guideline 850.1735", Springborn Smithers Laboratories

Protocol No.: 062608/28-DaylHyalella (Appendix 1). The methods described in this protocol

meet the testing requirements of the U.S. Environmental Protection Agency's Ecological Effects
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Test Guideline (Draft) OPPTS 850.1735 Whole Sediment Acute Toxicity Invertebrates,

Freshwater (U.S. EPA, 1996).

2.2 Test Substance and Internal Standard

2.2.1 Test Substance
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The test substance, D5, was received on 8 July 2008 from Dow Coming Corporation, Midland,

Michigan. The following information was provided:

Name:
Synonyms:
Batch No.:
CAS No.:
Purity:
Expiration Date:

D5
decamethylcyc1opentasiloxane, Dow Corning" 1693 Fluid
0000341832
541-02-6
99.19%1
31 December 2010

Upon receipt at Springborn Smithers, the test substance (SSL No. 130-23) was stored at room

temperature in the original container in a dark, ventilated cabinet and was used to prepare test

solutions and quality control samples during testing. Concentrations were adjusted for the purity

of the test substance and are presented as active ingredient (a.i.).

Determination of stability and characterization, verification of the test substance identity,

maintenance of records on the test substance, and archival of a sample of the test substance are

the responsibility of the Study Sponsor.

1 Recharacterization of the test substance during the study resulted in a purity of 99.16%. All calculations for this
study are based on the original purity.
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2.2.2 Internal Standard
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The internal standard, tetrakis(trimethylsiloxy)silane, was received on 10 October 2008 from

Gelest, Inc., Morrisville, Pennsylvania. The following information was provided:

Name:
Lot No.:
CAS No.:
Purity:
Recertification Date:

tetrakis(trimethylsiloxy)silane
8D-12648
3555-47-3
99.8% (tested as 100%)
Not listed

Upon receipt at Springborn Smithers, the internal standard (SSL No. 132-03) was stored at room

temperature in the original container in a dark ventilated cabinet. The internal standard was used

in the quantitation ofD5 in the exposure solutions and quality control samples during testing.

2.3 Test Organism

The freshwater amphipod, Hyalella azteca, was selected as the test organism because of their

sensitivity to a variety ofchemical substances in addition to being one of the guideline

recommended species for freshwater benthic invertebrate tests. The amphipod is easily cultured,

making it suitable for toxicity testing. The amphipods used during this study were obtained from

laboratory cultures maintained at Springborn Smithers. Prior to test initiation, amphipods were

maintained in 20-L glass aquaria containing approximately 15 L of culture water under flow

through conditions. The culture water was from the same source as water used as overlying

water during the test.

Amphipods (8 days old) used in the exposure were collected from reproducing adult amphipods

removed from the main culture tanks 9 days prior to test initiation. The adult amphipods were

placed in 9.5-L aquaria (isolation tanks) containing approximately 8 L of water. Juvenile

amphipods « 24 hours old) produced by these isolated adults were then removed from the

isolation tanks and pipetted into 1-L beakers containing approximately 0.80 L oflaboratory

dilution water. The juvenile amphipods were reared under static conditions for 8 days with
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gentle oil-free aeration. During the holding period, dissolved oxygen ranged from 8.3 to

8.6 mg/L and temperature was maintained at 22°C. No mortality was observed in the test

population 48 hours prior to test initiation.

During holding and acclimation, the freshwater amphipods were fed 2.5 mL ofa combination of

yeast, cereal leaves and flaked fish food suspension (YCT) and 2.5 mL ofAnkistrodesmus

falcatus, a unicellular green algae, every other day. During the 28-day exposure, each replicate

test vessel received 1.5 mL ofYCT daily. Representative samples ofthe food source were

analyzed periodically for the presence ofpesticides, PCBs and toxic metals by GeoLabs, Inc.,

Braintree, Massachusetts. None of these compounds have been detected at concentrations

considered toxic in any of the samples analyzed. Based on these analyses, food sources were

considered to be ofacceptable quality since analyte concentrations were below levels of concern.

2.4 Overlying Water

Amphipod cultures are maintained in water from the same source as the dilution water utilized

during this study and have successfully survived and reproduced over multiple generations. The

water used during the definitive exposure was characterized as having a total hardness and total

alkalinity as calcium carbonate (CaC03) of 54 mgIL and 20 mgIL, respectively, a pH of 7.1 and a

specific conductivity of230 umhos/cm. Representative samples of the dilution water source

were analyzed for the presence ofpesticides, PCBs and metals by GeoLabs, Inc., Braintree,

Massachusetts. None of these compounds were detected in any of the water samples analyzed in

agreement with ASTM guidelines (2002). In addition, representative samples of the dilution

water source were analyzed monthly for total organic carbon (TOC) concentration. The TOC

concentration of the dilution water source was 0.69 mgIL for December 2008. The above

mentioned information confirmed the acceptability of this dilution water for bioassays.
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2.5 Sediment
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The sediment (Springborn Smithers Batch No. 091908) used during this study was collected

from Glen Charlie Pond, Wareham, Massachusetts. Prior to use and characterization, the

sediment was wet-pressed through a 2.0-mm sieve to remove large particles. The sediment used

in this study was characterized by Agvise Laboratories, Northwood, North Dakota, as having a

percent organic carbon of 4.8%, a particle size distribution of 83% sand, 12% silt, and 5% clay, a

pH of 6.0 and a percent moisture at 1/3 bar (water holding capacity) of 28.6%. The percent

solids was measured by Springborn Smithers Laboratories to be 54.30%. A sample of the

sediment pore water was generated from the sediment batch prior to testing and yielded a

measured concentration of 2.4 mg/L as nitrogen (ammonia). This concentration is well below

levels of concern for this organism. A representative sample of the sediment source was

analyzed for the presence of pesticides, PCBs and toxic metals by GeoLabs, Inc., Braintree,

Massachusetts. None of these compounds were detected at concentrations that would be

considered to have an adverse impact on the results of the test.

2.6 Test Conditions

Test vessels were positioned in a water bath containing circulating water designed to maintain

the test solutions at a temperature of 23 ± I "C. The test area was illuminated with fluorescent

bulbs at an intensity range of 840 to 870 lux and a photoperiod of 16 hours light and 8 hours

darkness. Light intensity was measured using a VWR Traceable light meter.

2.7 Test Concentrations

Selection of nominal D5 concentrations for the 28-day definitive toxicity test with freshwater

amphipods was based on toxicity information developed at Springborn Smithers through

preliminary testing. Based on the results ofpreliminary testing (see Section 3.1) and

consultation with the Study Sponsor, the nominal D5 concentrations chosen for the definitive
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study were 16, 31, 63, 125, 250 and 500 mg a.i./kg. Test concentrations are expressed relative to

sediment dry weight.

2.8 Test Procedures

2.8.1 Stock Solution Preparation

A 50 mg a.i.lmL primary stock solution was prepared by placing 1.2599 g ofD5 (1.2497 gas

active ingredient) into a 25-mL volumetric flask and bringing to volume with

dimethylformamide (DMF, CAS No. 68-12-2). The resultant solution was observed to be clear

and colorless with no visible undissolved test substance following preparation.

A 5.0 mg a.i.lmL secondary stock solution was prepared by placing 2.5 mL of the 50 mg a.i./mL

primary stock solution in a 25-mL volumetric flask and bringing it to volume with DMF. This

stock solution was observed to be clear and colorless with no visible undissolved test substance

following preparation.

2.8.2 Sediment Dosing Stock Solutions

Six individual dosing stock solutions were prepared in DMF for application of the test substance

to the sediment. The following preparation scheme was used:

Stock Solution Volume of Stock Volume Dosing Stock
Used Solution Used Diluted to Concentration
(mL) (mL) (mL) with DMF (me:a.i.lmL)

50 9.87 10 49.4
50 4.94 10 24.7
50 2.47 10 12.4
50 1.24 10 6.20
5.0 6.12 10 3.06
5.0 3.16 10 1.58

All dosing stock solutions were observed to be clear and colorless with no visible undissolved

test substance following preparation.
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2.8.3 Application of Test Substance to Sediment
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The method of test substance application to sediment used during this study was provided by the

Study Sponsor. For each dose level, a 1.5-kg aliquot ofwet sediment (0.8145 kg dry weight

based on a percent solids of 54.30%) along with 4.5 L of overlying water (sediment.volume ratio

of3:1) were placed in individual glass jars. Immediately prior to dosing, the contents of each jar

were shaken to suspend the sediment. An 8.25-mL volume of each dosing stock solution

(prepared as in Section 2.8.2) was then added to each jar. Each jar was shaken again after dosing

to distribute the test substance. After a four-hour settling period, the water was decanted from

the sediment and the treated sediment was allocated to the individual test vessels.

Dosing Stock Wet Weight Dry Weight
Nominal

Volume Stock Used Concentration
Solution Used

(mL)
Sediment Used Sediment Used

(mg a.i.lkg dry
(mg a.i.lmL) (kg) (kg)

weight)
49.4 8.25 1.5 0.8145 500

24.7 8.25 1.5 0.8145 250

12.4 8.25 1.5 0.8145 125

6.20 8.25 1.5 0.8145 63

3.06 8.25 1.5 0.8145 31

1.58 8.25 1.5 0.8145 16

A solvent control sample was prepared in the same manner as the treated sediment by adding

1.5 kg of wet sediment (0.8145 kg dry weight based on a percent solids of 54.30%) along with

4.5 L of overlying water (sediment:volume ratio of3:1) and 8.25 mL ofDMF in a glass jar and

processed in the same manner as the treated sediments. The negative control sediment group

was prepared using only untreated sediment and overlying water (no test substance or solvent).

The negative control and solvent control vessels were maintained under the same conditions as

the treatment vessels.

2.8.4 Preparation of Test Vessels

The test chambers used in the static-renewal test were 300-mL glass vessels which were

chemisally cleaned prior to use and rinsed several times using dilution water. Each test vessel
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had a hole cut on the top edge of the beaker which was covered with 40-mesh Nitex® screen for

drainage. Each vessel contained 100 mL (approximately 4-cm layer) of sediment (equivalent to

127 g wet weight per vessel or 69.2 g dry weight per vessel) and 175 mL ofoverlying water.

The total overlying/sediment volume was maintained at approximately 275 mL. The test

chambers were labeled to identify the nominal test concentration, study number and the replicate

designation.

2.8.5 Renewal of Overlying Water

During the 28-day study, the overlying water was renewed by adding two volume additions

(i.e., 350 mL) per test vessel per day using an intermittent delivery system in combination with a

calibrated water-distribution system (Zumwalt et aI., 1994). The intermittent delivery system

was calibrated to provide 1 L ofwater per cycle to the water-distribution system (Figure 1),

which subsequently provided 50 mL of water per cycle to each replicate test chamber. The water

delivery system cycled approximately 7 times per day, providing approximately 350 mL per

vessel every 24 hours (i.e., approximately two overlying volume replacements per vessel per

day).

The calibration of the overlying water renewal system was checked prior to test initiation and

confirmed at test termination. If there was any indication during the test that the renewal system

calibration had changed (e.g., system malfunction or unexplained differences in dissolved

oxygen concentration or temperature in the test vessels), the calibration of the necessary renewal

system components were checked. During the test, the renewal system was visually inspected at

least twice daily. A complete check of intermittent delivery system function was made once

daily.



Springborn Smithers Study No. 13937.6101

2.8.6 Allocation of Sediment to Exposure Vessels
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One day prior to test initiation (day -1), the treated and control sediments were allocated to the

twelve replicate vessels per treatment or control (100 mL per vessel). Overlying water was

gently added to each vessel and then each vessel was placed under the renewal system.

Twelve replicates were maintained for each test concentration and the controls. Eight replicates

(A through H) were used to evaluate the biological response of the test organisms. The

remaining four replicates (I through L) were maintained for the purpose of chemical analysis.

Each replicate vessel contained ten amphipods, a total of 80 amphipods per concentration or

control. The additional replicates were maintained under the same conditions and contained test

organisms, but were not used to evaluate the biological response of the test organisms.

2.8.7 Test Initiation

Amphipods were added impartially to an intermediate test beaker by adding no more than two

amphipods to each vessel until all beakers contained two amphipods. This procedure was

repeated until each beaker contained ten amphipods. The test was initiated when each

intermediate beaker often amphipods was added to each respective test vessel.

2.9 Test Monitoring

2.9.1 Water Quality Measurements

At test initiation and termination, temperature, dissolved oxygen concentration and pH were

measured in the overlying water of each replicate vessel of each treatment level and control used

for biological monitoring (A through H) during the 28-day exposure. On test days 1 through 27,

temperature and dissolved oxygen were measured in one alternating replicate each day. In

addition, the temperature was continuously monitored in an auxiliary vessel in the temperature

controlled water bath used to house the test vessels throughout the study using a VWR

minimum/maximum thermometer. Total ammonia concentration of the overlying water was
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monitored at test initiation and test termination in each treatment level and control solution from

a composite sample (replicates A through H). The dissolved oxygen concentration and daily

temperature were measured using a Yellow Springs Instrument (YSI) Model No. 550A dissolved

oxygen meter/temperature probe. The pH was measured using a YSI Model pHI00 pH meter.

The concentration of total ammonia was determined using an Orion (Model 720A plus) meter in

combination with an Orion Ammonia Electrode Model 9512.

2.9.2 Biological Observations

All vessels were examined at test initiation and at 24-hour intervals thereafter, until test

termination (day 28). Observations ofmortality and abnormal behavior were made and the

physical characteristics of the test samples were recorded. At test termination (day 28), the total

number and growth of surviving amphipods was determined in each test vessel. The remaining

sediment was sieved to remove all surviving amphipods, Growth of the surviving amphipods

were determined by pooling all surviving amphipods from each replicate in a tared weighing tin

and drying at 60 ± 5 °C for approximately 24 hours. The pooled amphipods were then weighed

on a calibrated analytical balance to the nearest 0.01 mg. Growth as dry weight per amphipod

for each replicate was calculated using the following equation:

G=TW/NS

Where:

G Growth as dry weight per amphipod
TW Total weight of surviving amphipods
NS Number of surviving amphipods

2.10 Analytical Measurements

Prior to test initiation and before division into the replicate exposure chambers, a sample of

sediment from each treatment level and control was removed and analyzed. In addition,
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subsamples of the dosing stock solutions used to dose the sediments were also analyzed for test

substance concentration. Results ofthe pretest analyses were used to judge whether sufficient

quantities ofD5 had been applied to the sediment.

During the in-life phase of the definitive study, sediment samples were removed and analyzed

for D5 concentration on test days 0, 7 and 28. On day 0, samples were removed and analyzed

from replicate I of all treatment levels and controls. On day 7, samples were removed and

analyzed from replicate J of all treatment levels and controls, while on day 28, samples were

removed and analyzed from replicate K of all treatment levels and controls. Overlying water

samples were removed from the test vessels by decanting all of the overlying water from each

vessel into a graduated cylinder. Following removal of the overlying water, the sediment was

then centrifuged at approximately 1200 g for 30 minutes. The pore water generated by

centrifugation was then removed by pipet. The sediment samples were then collected from each

centrifuge tube with a stainless steel spatula.

In addition, three quality control (QC) samples were prepared at each sampling interval and

remained with the set of exposure samples throughout the analytical process. These QC samples

were prepared in sediment (based on sediment dry weight) at concentrations ofD5 similar to the

treatment level range. Results of the analyses of the QC samples were used to judge the

precision and quality control maintained during the analysis of exposure solution samples.

All samples were analyzed for D5 using gas chromatography with mass selective detection and

negative chemical ionization (GC-MSD/NCI) based on methodology validated at Springborn

Smithers. The method validation was conducted prior to the initiation of the definitive test and

established an average recovery of 109% ± 7.41% from freshwater sediment (Appendix 2).

Conditions and procedures used throughout the analysis of the exposure solutions and QC

samples during this study were similar to those used in the method validation studies. Defined

limits of acceptance of quality control sample performance were set at 70.0 to 120%.
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2.11

2.11.1

Statistical Analyses

Determination of LOEC and NOEC

At the termination of the study, data obtained on amphipod survival and growth (dry weight)

were statistically analyzed to identify significant treatment-related effects. The lowest test

concentration that showed a statistically significant effect (Lowest-Observed-Effect

Concentration, LOEC) and the highest test concentration that showed no statistically significant

effect (No-Observed-Effect Concentration, NOEC) were determined. Analyses were performed

using the mean replicate organism response in each treatment group rather than individual

response values. All statistical analyses were conducted at the 95% level of certainty except in

the case of Shapiro-Wilks' (Weber et al., 1989), Chi-Square Test (Weber et al., 1989) and

Bartlett's Test (Weber et al., 1989), in which the 99% level of certainty was applied. The 99%

level of certainty is preferred for these qualifying tests. The following procedures were used:

1. Determination of adverse effects on the percent survival was determined after

transformation (e.g., arcsine square-root percentage) of the data.

2. A t-Test was conducted for the survival and growth data to compare the

performance of the negative control organisms with that of the solvent control

organisms in order to determine if there were any statistically significant positive

or negative effects. During this study, the t-Test indicated no significant

difference between negative control and solvent control survival and growth data.

Therefore, data from all dose levels was compared to the negative control data to

determine treatment level effects (U.S. EPA, 2008).

3. Chi-Square Test for normality (Weber et al., 1989) and Shapiro-Wilks' Test for

normality (Weber et al., 1989) was conducted for survival data and growth data,

respectively, to compare the observed sample distribution with a normal

distribution. The assumption that observations are normally distributed must be
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validated before subsequent analyses, following parametric procedures, can be

performed. If the data are not normally distributed, then a non-parametric

procedure is used for subsequent analyses. Analysis ofgrowth data met this

assumption of normal distribution.

4. As a check on the assumption ofhomogeneity of variance implicit in parametric

statistics, data were analyzed using Bartlett's Test (Sokal and Rohlf, 1981).

Growth data met the assumption for homogeneity of variance.

5. Survival data was not normally distributed, therefore, Steel's Many-One Rank

Test (Steel, 1959), a non-parametric statistical procedure, was used to establish

treatment effects for this endpoint. Growth data met the assumptions for both

normality and homogeneity of variance, therefore, Dunnett's Test (Dunnett, 1955,

1964), a parametric statistical procedure, was used to establish treatment effects

for this endpoint.

TOXSTAT@ Version 3.5 (Gulley et aI., 1996) was used to perform the computations. The results

were used to establish, at the 95% level ofcertainty, the lowest test concentration that showed a

statistically significant effect (Lowest-Observed-Effect Concentration, LOEC) and the highest

test concentration that showed no statistically significant difference (No-Observed-Effect

Concentration, NOEC) from the negative control data.

2.11.2 LC50 Determination

The LC50 is the estimated measured sediment concentration of the test substance which

produces 50% mortality in the test population ofamphipods at test termination. The linear

interpolation method within TOXSTAT@ Version 3.5 (Gulley et aI., 1996) was used to determine

the LC50 value for survival.
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2.11.3 EC50 Determination

The EC50 is the estimated measured sediment concentration of test substance which produces a

50% reduction in growth (measured as dry weight) in the test population of amphipods at test

termination. During this study, no concentration tested resulted in 2:: 50% reduction in growth,

therefore the EC50 value was empirically estimated to be greater than the highest mean

measured sediment concentration that was statistically analyzed.

3.0 RESULTS

3.1 Preliminary Testing

Prior to initiation of the definitive study, amphipods were exposed to nominal D5 concentrations

of 0.050, 0.50, 5.0, 50 and 500 mg a.i./kg. The D5 was applied in the manner described and test

procedures were followed as outlined in Section 2.8. In addition, a solvent control and negative

control sediment were maintained. One day after allocation of the spiked sediments to the

exposure vessels, amphipods were added to each exposure vessel and maintained under test

conditions for a period of 28 days. Three replicate vessels, each containing 10 amphipods, were

established for each treatment level and the controls.

At test termination, 97, 97, 97, 100 and 43% survival was observed among amphipods exposed

to the 0.050, 0.50, 5.0, 50 and 500 mg a.i./kg treatment levels, respectively. During the same

period, survival ofamphipods in the negative control and solvent control averaged 93 and 97%,

respectively. Statistical analysis (Bonferroni's t-Test) determined a significant difference in

survival among amphipods exposed to the 500 mg a.i./kg treatment level compared to the pooled

control (95% survival).

Following 28 days of exposure, dry weight among surviving amphipods exposed to the 0.050,

0.50,5.0,50 and 500 mg a.i./kg treatment levels averaged 0.60,0.78,0.82, 1.09 and 1.46 mg,

respectively. During the same period, dry weight among surviving amphipods in the negative
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control and the solvent control averaged 0.49 and 0.72 mg, respectively. Statistical analysis

(Bonferroni's t-Test) determined no significant difference in growth (dry weight) among

amphipods exposed to any of the treatment levels tested compared to the pooled control

(0.61 mg).

Based on these results and consultation with the Study Sponsor, nominal D5 concentrations of

16,31,63, 125,250 and 500 mg a.i./kg were selected for the definitive study.

3.2 Definitive Test

3.2.1 Evaluation of Test Conditions

Results of the water quality measurements made during the definitive sediment exposure are

presented in Table 1 and Table 2. Throughout the exposure period, all water quality parameters

were unaffected by the sediment concentrations of D5 tested and remained within acceptable

limits. Dissolved oxygen was maintained between 40 and 100% saturation (i.e., between 3.4 and

8.4 mg/L at 24°C). Daily measurements of the temperature in the exposure solutions ranged

from 22 to 24°C. Continuous monitoring in an auxiliary vessel in the water bath used to house

the test vessels established a temperature range of2l to 25°C throughout the definitive study.

3.2.2 Analytical Results

Analysis of the stock solution samples used to dose the test sediments ranged from 91 to 99% of

the nominal fortified concentrations. These results indicated that the appropriate mass of test

substance was introduced to the sediment.

All test concentrations are expressed relative to sediment dry weight. Pretest analysis of the

sediment samples, following dosing and prior to allocation into the replicate exposure vessels

resulted in measured concentrations ranging from 26 to 42% ofthe nominal treatment levels.

The lower than expected pretest sample recoveries are most likely due to improper sample



Springborn Smithers Study No. 13937.6101 Page 25

mixing during sample processing and are not indicative ofactual test concentrations based on the

day 0 analytical recoveries.

Table 3 summarizes the D5 concentrations measured during the 28-day toxicity test. Measured

sediment concentrations at day 0 in the 16,31,63, 125,250 and 500 mg a.i./kg treatment levels

were 14, 33, 66, 120, 170 and 390 mg a.i./kg, respectively. Measured sediment concentrations at

day 7 in the 16,31,63, 125,250 and 500 mg a.i./kg treatment levels were 22,23,63, 150,220

and 500 mg a.i./kg, respectively, and 19,29,57, 140,300 and 490 mg a.i./kg, respectively, on

day 28. Based on mean measured concentrations, treatment levels were defined as 18,28,62,

130, 230 and 460 mg a.i./kg.

Analysis of seven of the nine quality control samples resulted in measured concentrations which

ranged from 76.4 to 117% of the nominal fortified concentrations (2.00, 50.0 and 500 mg a.i./kg)

and were consistent with the expectations of the methodology used (Appendix 2). Based on

these results, it was determined that the appropriate quality control was maintained during the

analyses of sediment samples. Two of the nine QC samples were measured at 150 and 126%

recovery. QC samples can be out of the acceptable range due to a number of factors, some of

which are spiking, handling or instrument errors.

3.2.3 Biological Results

A summary of survival and growth data at termination of the sediment exposure ofHyalella

azteca to D5 is presented in Table 4 and Table 5 and is illustrated in Figure 2 and Figure 3,

respectively. Following 28 days of exposure, amphipod survival in the negative control and

solvent control averaged 98 and 84%, respectively. During the same period, amphipod growth in

the negative control and solvent control averaged 0.49 and 0.54 mg per amphipod, respectively.

Amphipod survival and growth observed in both the negative control and solvent control during

this period met the minimum standard criteria established by the OPPTS Guideline (i.e., 80%

survival and 0.15 mg per amphipod). As demonstrated by the negative control and solvent
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control organism performance, the exposure system provided test conditions that were

appropriate for promoting acceptable survival and growth ofHyalella azteca.
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At test termination (test day 28), survival observed among amphipods in the 18,28,62, 130,230

and 460 mg a.i./kg treatment levels averaged 94,83,98,93,64 and 19%, respectively. Statistical

analysis (Steel's Many-One Rank Test) determined a significant difference in survival among

amphipods exposed to the 230 and 460 mg a.i./kg treatment levels compared to the negative

control organisms (98%). Due to the survival effect observed, the 230 and 460 mg a.i./kg

treatment levels were excluded from further statistical analysis (i.e., growth).

Four replicates in this study (solvent control replicate E, 28 mg a.i.lkg replicate A, 230 mg a.i.lkg

replicates C and E) had low percent survival that was not believed to be caused by exposure to

the test substance or solvent. The low survival in these replicate vessels may have been due to

human error during organism addition/recovery or poor water quality that was not captured

during the daily monitoring of the test vessels throughout the exposure. The high percent

survival in all other replicates within these respective groups confirms that the low survival was

not toxicant or solvent related. However, data from all replicates in the exposure were included

in the statistical analysis of survival and growth endpoints.

At test termination (test day 28), growth observed among amphipods in the 18, 28, 62 and

130 mg a.i./kg treatment levels was 0.51, 0.36, 0.42 and 0.46 mg, respectively. Statistical

analysis (Dunnett's Test) determined a significant difference in growth among amphipods

exposed to the 28 mg a.i.lkg treatment level compared to the negative control organisms

(0.49 mg). However, due to the lack of statistical significance at the higher treatment levels

tested (i.e., 62 and 130 mg a.i./kg), this effect was not considered to be biologically relevant.

Table 6 summarizes the established endpoints for this study (LOEC, NOEC, LC50 and EC50

values) based on mean measured sediment concentrations. Based on mean measured sediment

concentrations and amphipod survival, the Lowest-Observed-Effect Concentration (LOEC) and
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No-Observed-Effect Concentration (NOEC) were determined to be 230 and 130 mg a.i./kg,

respectively. The 28-day LC50 value for amphipod survival was determined to be

310 mg a.i./kg, with 95% confidence intervals of21O to 360 mg a.i./kg.

Based on mean measured sediment concentrations and amphipod growth, the LOEC and NOEC

were determined to be > 130 and 130 mg a.i./kg, respectively. Since no concentration tested

resulted in 2:50% reduction, the 28-day EC50 value for amphipod growth was empirically

estimated to be > 130 mg a.i./kg, the highest mean measured sediment concentration statistically

analyzed.
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PROTOCOL DEVIATIONS
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1. The protocol states that the temperature of the test solutions will be maintained at

23 ± 1 °C by conducting the study in a water bath maintained at the appropriate test

temperature. On four separate study days, the minimum temperature measured by the

minimum/maximum thermometer monitoring the water bath was 21°C. On five separate

study days, the maximum temperature measured by the minimum/maximum thermometer

monitoring the water bath was 25 DC. These temperatures are within the tolerance level

of the test organism and did not have a negative impact on the results or interpretation of

the study.

2. The protocol states that the alkalinity and specific conductance of the overlying water

will range from 24 to 45 mg/L as CaC03 and from 110 to 160 umhos/cm, respectively.

During this study, the alkalinity and specific conductance of the overlying water was

20 mgIL as CaC03 and 230 umhos/cm, respectively. The differences observed in the

overlying water parameters are due to seasonal fluctuations and did not have a negative

impact on the results or interpretation of the study.

3. The protocol states that the sediment will be mixed thoroughly after removal of the

overlying water and an appropriate size sample of the mixed bulk sediment will then be

removed with a stainless steel spatula for analysis. In this study, an appropriate size

sediment sample was removed from the test vessels on days 0, 7 and 28 and centrifuged

at approximately 1200 g for 30 minutes. After centrifuging, the pore water was decanted

and removed by pipet. An appropriate size sample of sediment was then removed from

the centrifuge tube with a stainless steel spatula for determination of sediment

concentrations. Based on the chemical characteristics of the test substance and the study

focus on sediment concentrations, this deviation did not significantly impact the outcome

of the exposure.
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Table 1. Results of the water quality parameters (dissolved oxygen,
temperature and pH) measured in the overlying water during the
28-day static-renewal exposure of freshwater amphipods (Hyalella
azteca) to D5 applied to sediment.

b

Nominal
Ranges

Sediment Concentration Dissolved Temperature'"(mg a.i.lkg) Oxygen" eq pHa

(mg/L)

Control 6.0 - 8.3 22 - 24 6.7 -7.0

Solvent Control 5.1 - 8.0 22 - 24 6.8 -7.0

16 5.2 -7.9 22 - 24 6.8 -7.0

31 4.8 - 8.4 22 - 24 6.8 -7.0

63 5.0 - 7.6 22 - 24 6.9 -7.0

125 5.0 -7.9 22 - 24 6.7 -7.1

250 4.8 -7.7 22 - 24 6.7-7.1

500 5.0 - 7.8 22 - 24 6.8 - 7.1

N = 37, based on daily measurement of each treatment level and control. Daily measurements were alternated
among the eight replicate test vessels (A through H).
Continuous measurement in an auxiliary vessel maintained in the water bath used to house the test vessels
established a temperature range of 21 to 25°C.

NOTE: Measurements have been rounded to two significant figures.
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Table 2. Results of the water quality parameters (total hardness, total
alkalinity, specific conductance and ammonia) measured in the
overlying water during the 28-day static-renewal exposure of
freshwater amphipods (Hyalella azteca) to D5 applied to sediment.

Total Total
Specific AmmoniaHardness Alkalinity

Nominal Sediment asCaC03 asCaC03
Conductivity as Nitrogen

Concentration (mg/L) (mg/L) (umbos/em) (mg/L)
(mg a.i.lkg)

Day 0 Day 28 Day 0 Day 28 Day 0 Day 28 Day 0 Day 28

Control

Solvent Control

16

31

63

125

250

500

48

52

52

52

48

48

48

44

48

52

52

52

48

52

52

52

12

12

12

12

12

10

10

10

16

20

20

18

18

18

18

18

290

290

290

280

290

290

290

290

300

300

300

300

300

300

300

300

0.45

0.44

0.46

0.81

0.53

0.49

0.80

0.53

:50.10

:5 0.10

:5 0.1 0

:5 0.10

:5 0.10

:50.10

:50.10

:5 0.10

NOTE: Values have been rounded to two significant figures.
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Table 3. Concentrations of D5 (expressed relative to sediment dry weight)
measured in sediment samples during the 28-day static-renewal
exposure of freshwater amphipods (Hyalella azteca) to D5 applied to
sediment.

Nominal Sediment Measured Sediment Concentration (mg a.t/kg) Mean Percent
Concentration Recovery"

(mg a.i.Jkg) DayOa Day7b Day 28c Meand

Control < 2.0e <2.0 <2.0 NAf NA

Solvent Control <2.0 <2.0 <2.0 NA NA

16 14 22 19 18 110

31 33 23 29 28 91

63 66 63 57 62 99

125 120 150 140 130 110

250 170 220 300 230 92

500 390 500 490 460 92

QCg#l 3.00 2.34 1.53
2.00 (150)h (117) (76.4)

QC#2 51.4 63.0 49.0
50.0 (103) (126)h (98.0)

QC#3 535 520 550
500 (107) (104) (110)

a

b

d

g

h

Analytical samples were removed from replicate 1.
Analytical samples were removed from replicate J.
Analytical samples were removed from replicate K.
Mean measured and percent recovery values were calculated using the actual analytical results and not the
rounded values (two significant figures) presented in this table.
Concentrations expressed as less than values were below the limit of quantitation (LOQ). The LOQ for this
analysis was set at 2.0 mg a.i./kg, the lowest validated concentration.
NA = Not Applicable.
QC = Quality Control sample. Percent ofnominal is presented in parentheses below the measured results.
Percent recovery for this QC sample is outside of the acceptable range (i.e., 70.0 to 120%, Appendix 2).
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Table 4. Mean measured sediment concentrations tested and amphipod
survival and growth (dry weight) in each replicate vessel at test
termination of the 28-day static-renewal exposure of freshwater
amphipods (Hyalella azteca) to D5 applied to sediment.

Mean Measured
Sediment

Concentration
(mg a.i.lkg)

Replicate Mean Percent
Survival

Test Day 28

Mean Dry Weight
Per Amphipod Larvae

(mg)

Control A 100
B 100
C 90
D 100
E 90
F 100
G 100
H 100

Solvent Control A 100
B 80
C 90
D 100
E 10
F 90
G 100
H 100

18 A 90
B 90
C 90
D 100
E 100
F 90
G 100
H 90

28 A 20
B 80
C 80
D 100
E 100
F 90
G 100
H 90

NA = Not Applicable. No surviving organisms were observed in this replicate.

0.55
0.62
0.48
0.50
0.41
0.51
0.46
0.41
0.47
0.46
0.57
0.58
0.81
0.50
0.44
0.48
0.50
0.54
0.60
0.47
0.52
0.43
0.45
0.54
0.29
0.44
0.33
0.35
0.34
0.25
0.49
0.38
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Table 4. (Continued). Mean measured sediment concentrations tested and
amphipod survival and growth (dry weight) in each replicate vessel
at test termination of the 28-day static-renewal exposure of
freshwater amphipods (Hyalella azteca) to D5 applied to sediment.

Mean Measured
Sediment

Concentration
(mg a.i.Jkg)

Replicate Mean Percent
Survival

Test Day 28

Mean Dry Weight
Per Amphipod Larvae

(mg)

62

130

230

460

A 100
B 100
C 100
D 100
E 80
F 100
G 100
H 100
A 90
B 90
C 90
D 100
E 80
F 100
G 90
H 100
A 80
B 70
C 10
D 80
E 0
F 100
G 90
H 80
A 30
B 40
C 0
D 10
E 0
F 40
G 20
H 10

0.36
0.51
0.43
0.40
0.31
0.47
0.41
0.50
0.54
0.42
0.45
0.42
0.47
0.48
0.48
0.47
0.32
0.45
0.31
0.36
NA'
0.32
0.48
0.49
0.49
0.45
NA
0.06
NA
0.58
0.38
0.43

NA'= Not Applicable. No surviving organisms were observed in this replicate.
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Table 5. Mean percent survival and mean dry weight during the 28-day
static-renewal exposure of freshwater amphipods (Hyalella azteca) to
D5 applied to sediment.

Test Day 28

Mean Measured
Sediment Concentration

(mg a.i./kg)

Control

Solvent Control

18

28

62

130

230

460

Mean Percent
Survival (SD8

)

98 (5)

84 (31)

94 (5)

83 (27)

98 (7)

93 (7)

64 (37)"

19 (16)"

Mean Dry Weight
Per Larvae in mg (SD)

0.49 (0.07)

0.54 (0.12)

0.51 (0.06)

0.36 (0.08)b

0.42 (0.07)

0.46 (0.04)

0.39 (0.08)d

0.40 (O.l8)d

b

d

SD = Standard Deviation.
Significantly reduced compared to the negative control, based on Dunnett's Test. However, due to the lack of
statistical significance at the higher treatment levels tested (i.e., 62 and 130 mg a.i./kg), this effect was not
considered to be biologically relevant.
Significantly reduced compared to the negative control, based on Steel's Many-One Rank Test.
This treatment level was excluded from statistical analysis for growth due to the survival effect observed.
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Table 6. Established endpoints for the 28-day static-renewal exposure of
freshwater amphipods (Hyalella azteca) to D5 applied to sediment.

Based on Mean Measured Sediment Concentrations (mg a.i.Ikg)

Endpoint

Lowest-Observed-Effect Concentration (LOEC)

No-Observed-Effect Concentration (NOEC)

Amphipod Survival

230

130

Amphipod Growth

> 130

130

28-Day LC50/EC50 (95% confidence intervals) 310 (210 to 360) > 130 (NA')

NA = Not Applicable. EC50 value was empirically estimated; therefore, corresponding 95% confidence
intervals could not be calculated.
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Figure 1. Diagram of water-distribution system (Zumwalt, 1994).
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Figure 2.
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Mean percent survival during the 28-day static-renewal exposure of
freshwater amphipods (Hyalella azteca) to D5 applied to sediment.
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*Statistically different compared to the control, based on Steel's Many-One Rank Test.
Treatment level was excluded from statistical analysis

of growth due to the survival effect observed.
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Figure 3. Mean amphipod growth (dry weight) during the 28-day static
renewal exposure of freshwater amphipods (Hyalella azteca) to D5
applied to sediment.
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*This treatment level was excluded from statistical analysis
of growth due to the survival effect observed.

**Statistically different compared to the control, based on Dunnett's Test.
However, due to the lack of statistical significance in the higher treatment

levels tested, this effect was not considered to be biologically relevant.
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Amphipods (Hya/ella azteca) to a Test Substance Applied to Sediment Under

Static-Renewal Conditions Following OPPTS Draft Guideline 850.1735
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Protocol for Conducting a 28-Day Toxicity Test Exposing Freshwater Amphipods
(Hya/ella azteca) to a Test Substance Applied to Sediment Under Static-Renewal

Conditions Following OPPTS Draft Guideline 850.1735

1.0 OBJECTIVE

The purpose of this test will be to determine the impact of a test substance to the freshwater,
sediment-dwelling amphipod (Hyalella azteca),under static-renewal conditions for 28 days. The
study will assess the impact of the test substance on the survival and growth of the amphipods.
The methods described in this protocol are designed to meet the testing requirements of the
U.S. Environmental Protection Agency's Ecological Effects Test Guideline (Draft) OPPTS
850.1735 Whole Sediment Acute TOXicity Invertebrates, Freshwater (U.S. EPA, 1996).

2.0 MATERIALS AND METHODS

2.1 Chemical System

2.1.1 TestSubstance

Upon arrival at Springborn Smithers Laboratories, the test and reference substance(s)
will be received by the Test Material Center. Records will be maintained in accordance
with GLP requirements, and a Chain-of-Custody established. The condition of the
external packaging of the test substance will be recorded and any damage noted. The
packaging will be removed, the primary storage container inspected for leakage or
damage, and the condition recorded. Any damage will be reported to the Sponsor
and/or manufacturer.

Each sample will be given a unique sample 10 number and stored under the conditions
specified by the Sponsor or manufacturer. The following information should be provided
by the Study Sponsor, if applicable: test substance lot or batch number, test substance
purity, water solubility (pH and temperature of solubility determination), vapor pressure,
storage stability, methods of analysis of the test substance in water, MSDS, and safe
handling procedures, and a verified expiration or reanalysis date.

2.1.2 Test Substance Concentration Selection

Test substance concentrations will be based on the results of a 28-day preliminary
range-finding test. Concentrations of 500, 50, 5.0, 0.5, 0.05 mg/kg dry weight plus
controls will be selected for the static renewal range-finding test. A negative control
consists of overlying water and sediment without test substance.

For the definitive test, five test concentrations and a negative control will be used. Each
test substance concentration will be 50% of the next higher concentration of the test
substance. The range of concentrations will be selected to determine a No-Observed
Effect Concentration (NOEC) and a Lowest-Observed-Effect Concentration (LOEC)
based on the survival and growth of the amphipods. If possible, based on the
concentrations selected, an LC50 and EC50 will also be calculated.
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2.1.3 Solvent Control

An organic solvent (N,N-dimethylformamide) will be used as a carrier to solubilize the
test substance. The solvent volume utilized will remain constant across the test
concentration series. A solvent control will be included in each test and will consist of
sediment plus the equivalent volume of solvent used during the application of the test
solutions to the sediment. The solvent volume will be kept as low as possible.

2.1.4 Application of Test Substance to Sediment

The test substance will be weighed on an analytical balance for which a calibration log is
maintained. A Chemical Usage Log will be maintained in which the amount, the date,
the intended use and the user's initials will be recorded each time the test substance is
used. The amount of test substance will be applied to the sediment according to the
following formula:

SedimentConcentrafion (e.g.,mg a.i.lkg) = T.S.
S.A.xD.W.

where:

T.S. = test substance (mg a.i.)
SA = sediment amount (kg

OW. = (percent dry weight of sediment) -<-100

The test substance will be applied by the following method:

For each dose level, a glass jar will be filled with natural of sediment followed by
approximately 3 times the volume of overlying water, to give a water-volume to
sediment-volume ratio of 3:1. The jar contents will be shaken to suspend the sediment
immediately prior to dosing individually with a solution containing
decamethylcyclopentasiloxane, Os, in N,N-dimethylformamide (OMF). The jar will be
shaken again after dosing with 05 to distribute the test substance. After settling for
4 hours, the water will be decanted from the sediments. The sediment will be stirred to
assure homogeneity and then treated sediment will be allocated to individual test
vessels.

2.2 Test System

2.2.1 Species

The freshwater invertebrate, Hya/ella aztecs, is the species used in this test. Test
organisms will be 7 to 10 days old at initiation of the test. Amphipods used in the
exposure will be the young amphipods produced by adult amphipods removed from

Springborn Smithers Protocol No.: 062608128-DaylHyalella Page 3 of 11
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isolation tanks 7 to 10 days prior to test initiation. The adult amphipods are placed in
9.5-L aquaria (isolation tank) with approximately 8 L of water. Young produced by these
isolated adults will then be removed from the isolation tanks and pipetted into 1-L
beakers containing approximately 0.80 liters of water until test initiation. Amphipods will
not be used if> 10% mortality is observed during the 48 hours prior to test initiation.

2.2.2 Justification of Test SYstem

Characteristics which make this test organism suitable for this acute toxicity test are their
ease of handling and their sensitivity to a variety of chemical substances, and the
extensive data base for this common freshwater invertebrate species.

2.2.3 Origin

Hya/ella azteca cultures will be maintained at Springborn Smithers Laboratories.
Arnphipods will be cultured in 20-L glass aquaria (containing approximately 15 L of
culture water) under flow-through conditions. Water used to culture the amphipods is
similar to the overlying water used during the 28-day test. Culture water will be
maintained at 23 ± 1°C.

2.2.4 Feeding

While being maintained in the culture prior to the test, adult and juvenile amphipods will
be fed once daily. They will be fed a combination of Yeast, Cerophyl® and flaked fish
food suspension (YCT) and a unicellular green algae Ankistrodesmus fa/catus. During
testing, 1.5 mL of YCT Suspension will be added daily to each test vessel. A sample of
the food source will be periodically analyzed using U.S. EPA standard methods by
GeoLabs, Inc., Braintree, Massachusetts, in accordance with Springborn Smithers' SOP
7.92, for the presence of pesticides, PCBs and selected toxic metals. If food collects on
the sediment surface during testing, feeding may be suspended for one or more days.

2.2.5 Handling

Wide-bore pipets will be used to transfer the arnphipods, taking care to mmmnze
possible stress due to handling. Amphipods that are damaged or dropped during
transfer will not be used.

2.3 Physical System

2.3.1 Sediment

The test will be conducted using natural sediment of medium organic carbon (OC)
content, between 2 and 5% OC. The freshwater sediment used in the study will be
collected from a site known to be free of contamination. The sediment will be wet
pressed through a 2 mm sieve to remove large particles, and will be characterized for
total organic carbon content, pH, percent sand, silt, clay (particle size distribution) and
percent water holding capacity by AGVISE Laboratories, Northwood, North Dakota. In
addition, the ammonia concentration in the sediment pore water will be analyzed prior to
the use of the sediment. Periodic analysis of representative samples of the sediment
source will be conducted using U.S. EPA standard methods by GeoLabs, Inc., Braintree.
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Massachusetts, in accordance with Springbom Smithers' SOP 7.92, to ensure the
absence of potential toxicants, including pesticides, PCBs and selected toxic metals, at
concentrations which may be harmful to the test organisms.

2.3.2 Test Containers

The test chambers used in the static-renewal test will be 300-mL beakers. Each test
vessel will have a notch cut on the top edge of the beaker and will be covered with
40-mesh Nitex4il screen for drainage. Each vessel will contain 100 mL (an approximate
4-cm layer) of sediment and 175 mL of overlying water. The overlying/sedimentvolume
will thus be maintained at approximately 275 mL. The average wet weight of sediment
added to all test vessels will be determined by randomly selecting three replicate test
vessels from each treatment level and control and weighing the mass of sediment added
to each vessel on test day -1. The test chambers will be labeled to identify the
treatment/control, study number, and the replicatedesignation.

2.3.3 Replication and Control of Bias

Twelve replicates will be included with each test concentration and control. Eight
replicates (A through H) will be used to evaluate the biological response of the test
organisms. The other four replicate vessels (I through L) will be maintained for the
purpose of chemical analysis. Each replicate vessel for monitoring the biological
response will contain ten individuals, a total of 80 amphipods per concentration or
control. The additional replicates will be maintained under the same conditions and
contain test organisms, but will not be used to evaluate the biological response of the
test organisms. Amphipods will be added impartially to an intermediate test beaker by
adding no more than two amphipods to each vessel until all beakers contain two
amphipods. This procedure will be repeated until each beaker contains ten amphipods.
The test will be initiated when each intermediate beaker of amphipods is added to each
respective test vessel.

2.3.4 Overlying Water

Overlying water will consist of unadulterated water from a 10D-meter bedrock well,
supplemented on demand with untreated Town of Wareham well water, and will be
characterized as soft water with the follOWing typical parameter ranges:

• total hardness of 30 - 60 mglL as CaCOa
• total alkalinity of 25 - 45 mglL as CaCOa
• pH of 6.9 to 7.7
• specific conductanceof 110 to 160 micromhoslcm

Total hardness, total alkalinity, pH and specific conductance of the overlying water
source will be monitored weekly at a central location in the laboratory to assure that
these parameters are within the normal acceptable ranges. Total hardness and
alkalinity will be determined according to Standard Methods for the Examination of
Water and Wastewater (APHA, 1995). Periodic analysis of representative samples of
the dilution water source will be conducted using U.S. EPA standard methods by
GeoLabs, Inc., Braintree, MassachUsetts, in accordancewith Springbom Smithers' SOP
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7.92, to ensure the absence of potential toxicants, including pesticides, PCBs and
selected toxic metals, at concentrations which may be harmful to the test organisms.

2.3.5 Renewal of Overlying Water

During the 28-day study, the overlying water will be renewed by adding two volume
additions (i.e., 350 mL) per day using an intermittent delivery system in combination with
a calibrated water-distribution system (Zumwalt et aI., 1994). The intermittent delivery
system will be calibrated to provide 1 liter of water per cycle to the water-distribution
system, which SUbsequently provides 50 mL of water per cycle to each replicate test
chamber. The water delivery system cycles 7 times per day, providing 2 volume
additions every 24 hours. Delivery of two volume replacements per day is sufficient to
provide consistent and acceptable water quality characteristics throughout the duration
of the 28-day exposure.

The calibration of the renewal system will be checked prior to test initiation and at test
termination. If there is any indication during the test that the renewal system calibration
has changed (e.g., renewal system malfunction or unexplained differences in dissolved
oxygen concentration or temperature in the test vessels), calibration of the necessary
renewal system components will be checked. During the test, the renewal system will
be visually inspected at least twice daily.

2.4 Test Conditions

2.4.1 Temperature

Water temperature of the test solutions will be maintained at 23 ± 1 °C by conducting the
test in a temperature-controlled room or water bath maintained at the appropriate test
temperature. Temperature will be monitored continuously in one test solution by using a
minimum-maximum thermometer. Readings of temperature extremes will be recorded
daily.

2.4.2 Lighting

The test will be conducted in a light controlled laboratory. The test will be illuminated to
a light intensity of 500 to 1000 lux using fluorescent bulbs. The light intensity will be
measured once during the test. A 16-hour light, 8-hour dark photoperiod will be
maintained with an automatic timer.

2.4.3 Dissolved Oxygen

Total dissolved oxygen should be between 40% and 100% of saturation for the duration
of the test. For contingency purposes, aeration (with oil free air) may be initiated to
maintain the dissolved oxygen concentration at or above 40% of saturation.

2.4.4 Test Initiation

The day before test initiation (day -1) the treated sediments and control sediments will
be added to the replicate test vessels and the overlying water will be added. The water
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will be added gently to prevent resuspension of the sediment layer in the water column.
This allows the sediment and water to equilibrate prior to addition of the test organisms.

Amphipods (7-10 days old) will be removed from the cultures. The test will be initiated
(day 0) when all vessels contain ten amphipods (eighty per test concentration and
controls).

2.5 Sampling And Observations

2.5.1 Measurement of Test Substance Concentration

Prior to test initiation and before the sediment is allocated to the replicate test vessels, a
sample of sediment from each treatment level and controls will be removed and
analyzed, In addition, a sample of the stock solution used to apply the test substance
will be sampled and analyzed.

During the in-life phase, samples of the sediment from each treatment level and controls
will be removed on test day 0, test day 7 and at test termination (test day 28) for
determination of test substance concentration. The sample volume of sediment will be
dependent upon the analytical methodology employed for determination of test
substance concentrations. Three quality control (QC) samples will be prepared at each
sampling interval and stored and analyZed with the set of study samples. The QC
samples will be prepared in sediment at test substance concentrations similar to the
treatment level range. Results of these analyses indicate the accuracy of the analytical
method for measuring test substance concentration at each sampling period. The
analytical method used to measure test substance concentrations in the exposure
solutions will be validated by Springbom Smithers Laboratories at the expected nominal
concentration range prior to test initiation.

2.5.2 Sampling Procedures

The entire volume of overlying water will be removed from each test vessel carefully by
decanting or pipetting. After removal of the overlying water the sediment will be mixed
thoroughly. An appropriate size sample of the mixed bulk sediment will then be removed
with a stainless steel spatUla for determination of sediment test substance
concentrations.

2.5.3 Water Quality Measurements

At test initiation and test termination, temperature, dissolved oxygen (DO) concentration
and pH will be measured in the overlying water and recorded for each test vessel
(replicates A through H). On test days 1 through 27, temperature and dissolved oxygen
will be measured and recorded in one altemating replicate each day. Total hardness,
alkalinity, specific conductance and total ammonia concentration will be determined in
the overlying water at test initiation and test termination in a composite sample from
replicates A through H of each treatment level and control.
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2.5.4 Biological Observations

Survival and growth (dry weight) of the amphipods will be determined in replicates A
through H for each treatment level plus controls on test day 28 by sieving the sediment
to remove all surviving amphipods. The growth of surviving amphipods will be recorded
at test termination by pooling all surviving amphipods from each replicate vessel and
drying at 60 ± 5°C for 24 hours. Pooled amphipods will be weighed on a calibrated
analytical balance to the nearest 0.01 mg.

2.5.5 Acceptability Criteria

Mean survival and growth of the amphipods in the laboratory controls must be ;e: 80%
and ;e: 0.15 mg per amphipod, respectively, at test day 28.

3.0 STATISTICAL ANALYSES

3.1 Endpoints

The endpoint used for determination of significant effects by statistical evaluation is survival and
growth of the amphipods. All concentration-effect relationships will be based on the nominal or
measured concentrations of test substance.

3.2 Statistical Methods (Detennination of LOEC/NOEC)

If a solvent is used as a carrier for the test substance, at-Test (p s 0.05) will be used to
compare the survival results of the solvent control to the control data. If the data are similar,
they will be pooled for further analyses. If the data are not similar, the remaining statistical
analyses will be performed comparing the treatment data to the solvent control data.

The data will be tested for normality and homogeneity of variance using Shapiro-Wilk's Test and
Bartlett's Test. If the data passes these two tests, then a parametric method will be used to
evaluate the results of test, e.g., Dunnett's Test. If the data fails the test for normality and
homogeneity of variance, then a non-parametric method will be used to evaluate the results of
the test, e.g., Dunn's (Sakal and Rohlf, 1981) or Steel's One-Many Rank Test (lNeber et ai,
1989). If necessary, mean values will be transformed using square root, arcsine square root, or
log conversion procedures. The Lowest-Observed-Effect-Concentration (LOEC) is defined as
the lowest test concentration that shows a statistically significant effect and the No-Observed
Effect-Concentration (NOEC) is the highest test concentration that shows no statistically
significant difference from the control.

3.3 Transfonnations

Transformation of data will be performed with data representing endpoint estimates obtained as
a proportion (e.g., survival). Prior to analyzing data of this type, the observed proportion in each
vessel will be transformed by using the arcsine square-root transformation.
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3.4 LC50IEC50 Calculation

The LC50 is the estimated measured concentration of the test substance in sediment that
produces 50% mortality in the test population of amphipods at test termination. The EC50 is the
estimated measured concentration of the test substance in sediment that produces a 50%
reduction in growth of amphipods at test termination. A computer program will be used to
estimate the LC50 and EC50. The method selected and reported will be determined by the
database (i.e., presence or absence of 100% response, number of partial responses, etc.).

4.0 RECORDS TO BE MAINTAINED

Records to be maintained will include, but will not be limited to, correspondence and other
documents relating to the interpretation and evaluation of data as well as all raw data and
documentation generated as a result of the study.

5.0 REPORTING

The raw data and final draft of the report will be reviewed by the Quality Assurance Unit and the
Study Director. Chemical and water quality measurements will be reported to various levels of
significance depending on the accuracy of the measuring devices employed during anyone
process. The draft report will be initially submitted to the Study Sponsor for review. Upon
acceptance by the Sponsor, the final report will be submitted. The final report will meet the
formatting requirements of EPA's PR Notice 86-5. All reports will include, but will not be limited
to, the following information:

• The study number from Springborn Smithers laboratories and Sponsor Study
number (if any).

• Laboratory and site, dates of testing and personnel involved in the stUdy, i.e.,
Program Coordinator (if applicable), Study Director and Principal Investigator.

• Identification of the test substance which may inclUde chemical name, additional
designations (e.g., trade name), chemical designation (CAS number), empirical
formula, molecular structure, manufacturer, lot or batch number, water solubility,
vapor pressure, degree of purity of test substance (percent test chemical) (Sponsor
supplied, if available).

• Characterization and origin of the dilution water.

• Characterization and preparation of the sediment.

• Scientific name of the test organisms, source, age and culturing information.

• Test container volume, sediment and water volume, number of replicates used per
concentration, and number of amphipods used per treatment.

• Description of exposure system and application of test substance to sediment.
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• Test temperatures, dissolved oxygen concentration, and pH; and photoperiod and
light intensity used, as well as specific conductance, total ammonia, total alkalinity
and total hardness measured.

• Observations of insolubility of the test substance, including the test levels and when
observed.

• Definition of criteria used to determine the sublethal effects, and general
observations on non-quantifiable effects.

• Number of surviving amphipods in each treatment at each observation period, in
tabular form.

• Description or reference (or inclusion as an appendix) to chemical and statistical
procedures applied.

• Analytical results of test concentration measurements and QC samples.

• If applicable, means and standard deviations of measured concentrations of the test
compound, as well as nominal test concentrations.

• The 28~ay LC50 with 95 percent confidence limits for survival of amphipods.

• The Lowest-Observed-Effect Concentration (LOEC) tested based on statistical
analyses.

• The No-Observed-Effect Concentration (NOEC) tested based on statistical analyses.

• Good Laboratory Practice (GLP) compliance statement signed by the Study Director.

• Date(s) of Quality Assurance reviews, and dates reported to the Study Director and
management, signed by the Quality Assurance Unit.

• Location of the protocol, raw data and final report.

6.0 PROTOCOL CHANGES

All amendments to the approved protocol must be documented in writing and signed by both the
StUdy Director and the Sponsor's contact or representative. Protocol amendments and
deViations must include the reasons for the change and the predicted impact of the change on
the results of the study, if any. If necessary, amendments other than the one providing the
information required by page one of this protocol, may initially be verbally authorized, followed
by Springborn Smithers' written documentation. In such cases, the effective date of the
amendment will be the date of verbal authorization.
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7.0 GOOD LABORATORY PRACTICES

All test procedures, documentation, records, and reports will comply with the U. S.
Environmental Protection Agency's Good Laboratory Practices as set forth under the Federal
Insecticide, Fungicide, and RodenticideAct (40 CFR, Part 160).
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Amendment No.:

EffectiVe Date:

Protocol rrtle:

Protocol Number:

Species:

StUdy Sj,Wnsor:

Test Substance:

14 November 2008

Protocol for Conducting a 28-Day Toxicity Test Exposing Freshwater Amphipods
(HyalelJa azreca)to a Test Substance Applied to Sediment Under Static-Renewal
Conditions Following OPPTS Draft Guideline 850.1735

062608J28-0ay/Hyalella

HyaJeJJa azteca

Cefic

05

13937.6101Study No.:

Amendment:
1. Protocol Cover Page. Study Specific Information
The following information is being provided as requested on the protocol cover page:

Internal Standard: Tetrakis (Trimethylsiloxy) Silane Lot Number: 80-12648 Purity: 99.8%

Test Concentrations: 500, 250, 125, 63, 31 and 16 mglkg plus controls

Proposed Experimental Dates: start: 2 December 2008 terminalion: 30 December 2008

2. Page 2, Section 2.12 Test Substance Concentration and Selection
The protocol states that five concentrations and controls will be used for the definitive test. In tnrs study,
six concentrations and controls will be used for the definitive test.

None of the above changes will have a negative impact on the stUdy.
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Christian R Picard
Spnngborn Smithers Study Director
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PROTOCOL AMENDMENT
Arn&ndment No.: 2

Effective Date: 5 January 2009

Protocol Title: Protocol for Conducting a 28-Day Toxicity Test Exposing Freshwater Amphipods
(Hyalellaazteca) to a Test Substance Applied to Sediment Under Static-Renewal
Conditions Following OPPTS Draft Guideline 850.1735

Protocol Number: _ 062608/28-0ay/Hyalelia

Species: Hya/ellaazteca

Study Sponsor: Ceflc

Test Substance: 05

Study No.: 13937.6101

Amendment:
1. Page 8, Section 3.2 - Statistical Methods (Determination of LOEC/NOEC)
The protocol states that if the negative control and solvent control data are statistically similar, ItTis data
will be pooled for further statistical comparisons. The protocol also states that if the negative control and
solvent control data are statistically different, the remaining statistical analyses wiil be made comparing
the treatment data to the solvent control data. In this study, all statistical comparisons for each biological
endpoint will be made against the negative control data regardless of Whether the control and solvent
control data are statistically similar.

None of the above changes will have a negative impact on the study.
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SUMMARY

Methodology was validated (13 November 2008) to quantify the amount ofD5 present in

freshwater sediment. Recovery samples containing the test substance were extracted twice with

acetone in hexane. The hexane extracts were combined and diluted with hexane prior to

analysis. An aliquot of the final extracts were analyzed by gas chromatography with mass

selective detection and negative chemical ionization (GC-MSDINCI).

This method was validated by fortification of freshwater sediment with D5 at nominal

concentrations of2.00, 50.0 and 500 ug a.i.lg. Recoveries ofD5 averaged 109 ± 7.41% with a

limit ofquantitation of0.501 ug a.i.lg. Defined limits for acceptance ofquality control sample

performance in subsequent studies were set at 70.0 to 120%.

EXPERIMENTAL
Equipment

1. Instrument:

2. Balance:

3. Shaker table:
4. Centrifuge:
5. Laboratory equipment:

Reagents

1. Acetone:
2. Hexane:
3. Acetonitrile:
4. Methanol:
5. Reagent grade water:

Hewlett Packard Model 6890 gas chromatograph equipped
with mass selective detector series 5973, Hewlett Packard
autosampler, Hewlett Packard Model 7683 injector and
Hewlett Packard ChemStation Version A01.00 for data
acquisition.
Mettler Toledo AB204 and Sartorius MA-45 moisture
balance
Lab-Line orbit shaker 0189
BeckmanGPR
syringes, volumetric flasks, volumetric pipets, Pasteur
pipets, autosampler vials, 45-mL glass vials with
PTFE-lined caps, and amber glass bottles with
Teflon®-lined caps

Burdick & Jackson, reagent grade
Burdick & Jackson, reagent grade
Burdick & Jackson, reagent grade
Burdick & Jackson, reagent grade
Prepared from a Sybron/Bamstead NANOpure® water
purification system (meets ASTM Type II requirements)



Springborn Smithers Study No. 13937.6101 Page 56

Test Substance

The test substance, D5, was received on 8 July 2008 from Dow Coming Corporation, Midland,

Michigan. The following information was provided:

Name:
Synonyms:
Batch No.:
CAS No.:
Purity:
Expiration Date:

D5
decamethylcyc1opentasiloxane, Dow Corning'" 1693 Fluid
0000341832
541-02-6
99.16%1
31 December 2010

Upon receipt at Springborn Smithers, the test substance (SSL No. 130-23) was stored at room

temperature in the original container in a dark ventilated cabinet. Concentrations were adjusted

for the purity of the test substance and are presented as active ingredient (a.i.).

Internal Standard

The internal standard, tetrakis(trimethylsiloxy)silane, was received on 10 October 2008 from

Gelest, Inc., Morrisville, Pennsylvania. The following information was provided:

Name:
Lot No.:
CAS No.:
Purity:
Recertification Date:

tetrakis(trimethylsiloxy)silane
8D-12648
3555-47-3
99.8% (tested as 100%)
Not listed

Upon receipt at Springborn Smithers, the internal standard (SSL No. 132-03) was stored at room

temperature in the original container in a dark ventilated cabinet. This sample was used to

prepare calibration standards during testing.

1 Original characterization of the test substance yielded a purity of99.19%. All calculations for this study are based
on the original purity.
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PROCEDURES

Preparation of Stock Solutions

A 10.0 mg a.i.lmL D5 stock solution was prepared by placing 0.2524 g ofD5 (0.2504 g as active

ingredient) in a 25.0-mL volumetric flask and bringing it to volume with acetone. This stock

solution was used to fortify the mid- and high-level recovery samples. A 100 mg a.i./L

secondary stock solution was prepared by placing 0.500 mL of the 10.0 mg a.i.lmL primary

stock solution in a 50.0-mL volumetric flask and bringing it to volume with acetone. This stock

solution was used to fortify the low-level recovery samples.

A 1.00 mg a.i.lmL D5 stock solution was prepared by placing 0.1012 g of the test substance

(0.1004 g as active ingredient) in a 100-mL volumetric flask and bringing it to volume with

hexane. Two secondary stock solutions (10.0 and 100 mg a.i.lmL) were prepared by placing

0.500 and 5.00 mL, respectively, of the 1.00 mg a.i./L primary stock solution in separate

50.0-mL volumetric flasks and bringing each to volume with hexane. The 10.0 and

100 mg a.i./L secondary stock solutions were used to prepare calibration standards.

A 10.0 mg/mL tetrakis(trimethylsiloxy)-silane internal standard stock solution was prepared by

placing 0.2501 g of the internal standard in a 25.0-mL volumetric flask and bringing it to volume

with acetone. The primary internal standard stock solution was added to the high-level recovery

samples. Two secondary stock solutions (100 and 1000 mgIL) were prepared by placing 0.500

and 5.00 mL, respectively, of the 10.0 mg/mL primary internal standard stock solution in

separate 50.0-mL volumetric flasks and bringing each volume with acetone. The 100 and

1000 mgIL secondary internal standard stock solutions were added to the low- and mid-level

recovery samples.

A second 100 mgIL secondary internal standard stock solution was prepared by placing

0.500 mL of the 10.0 mg/mL primary internal standard stock solution in a 50.0-mL volumetric

flask and bringing it to volume with hexane. The 100 mgIL secondary internal standard stock

solution was added to the calibration standards.
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All stock solutions were stored in a refrigerator in glass amber bottles fitted with Teflon®-lined

caps.

Preparation of Calibration Standards

Calibration standards were prepared in hexane by fortifying with the 10.0 and 100 mg a.i./L

secondary stock solutions to yield concentrations of 0.0200, 0.0500, 0.100, 0.200, 0.300 and

0.500 mg a.i./L. Additionally, the internal standard was fortified in every calibration standard at

a concentration of 0.1 mg/L with the 100 mg/L secondary stock solution.

Sample Fortification and Preparation

The recovery samples were prepared by fortifying freshwater sediment (5.00 g, dry weight) with

D5 at concentrations of2.00, 50.0 and 500 ug a.i./g. The low-level recovery samples were

prepared by fortifying 5.00 g (dry weight) of freshwater sediment using the 100 mg a.i./L

secondary stock solution. The mid- and high-level recovery samples were prepared by fortifying

5.00 g (dry weight) of freshwater sediment using the 10.0 mg a.i./mL primary stock solution.

Each concentration level was produced in triplicate. In addition, three recovery samples 5.00 g

(dry weight) were left unfortified to serve as controls.

A 0.100-mL aliquot of the 10.0 mg/mL primary internal standard stock solution was added to the

high-level recovery samples. A 0.100-mL aliquot of the 1000 mg/L secondary internal standard

stock solution was added to the mid-level recovery samples. A 0.0500-mL aliquot of the

100 mg/L secondary internal standard stock solution was added to the control and low-level

recovery samples.

Extraction

All recovery samples were prepared in 45-mL glass vials with PTFE-lined caps. An aliquot

(6.00-mL) of acetonitrile was added to each sample. An aliquot of hexane (12.0 mL) was added

to the vials that contained both sediment and acetonitrile. The samples were paced on a shaker

table at 150 rpm for 30 minutes and centrifuged at 1500 rpm for 15 minutes to separate the

layers. At this point the samples contained three layers: the top layer was hexane, the middle
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was acetonitrile and water and the bottom was the sediment. The upper hexane layer was

transferred to 50.0-mL volumetric flasks. An addition aliquot ofhexane (12.0-mL) was added to

the acetonitrile and sediment in the vials. The samples were placed on a shaker table at 150 rpm

for an additional 30 minutes and centrifuged at 1500 rpm for 15 minutes. The extracts were

combined and taken to volume with hexane. The mid- and high-level samples were further

diluted into the calibration standard range with hexane. An aliquot from each recovery sample

was collected for analysis by gas chromatographic analysis with mass selective detection and

negative chemical ionization (GC-MSD/NCI).

ANALYSIS

Varian WCOT Fused Silica, CP-SIL 8 CB,
30m x 0.25mm x 0.25 urn
40°C (initial) and held for 2.00 minutes

GC Parameters:
Column:

Temperature:
Ramps:

Rate (OC/min)
10.0
30.0

Final Temperature (OC)
250
300

Hold Time (min)
0.00
2.33

Run Time:
Injection Volume:
Gas Flows:
Inlet Mode:
Purge Time:
Inlet Temperature:
Retention Time:

MSD parameters

Solvent delay:
Selected ion monitoring:

Temperatures:

Chemical Ionization gas:

27.0 min
2.0/lL
Carrier gas: Helium, at a constant flow of 1.0 mL/min
Splitless
on at 1.00 min at 60 mL/min
260°C
approximately 10.5 minutes

6.0 minutes

Ion (m/z) Dwell (msec) Comments
355 100 auantitation D5

311 100
quantitation

internal standard

MSD Transfer Line - 280°C
MS Quad-106°C
MS Source - 150°C
Methane
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Preparation of Standard Curve

Two sets of calibration standards were analyzed with each recovery sample set; one set prior to

analysis of the recovery samples, and the second set immediately following the analysis of the

recovery samples. Injection of recovery samples and calibration standards onto the system was

performed by programmed automated injection.

CALCULATIONS

A calibration curve was constructed by plotting the natural logarithm (In) of the analyte

concentration (mg a.i.lL) of the calibration standards against the natural logarithm (In) of the

peak area of the analyte in the calibration standards. The equation of the line (equation 1) was

algebraically manipulated to give equation 2. The concentration of test substance in each

recovery sample was calculated using the slope and intercept of the regression analysis, and the

natural logarithm of the peak area and the dilution factor of the recovery sample. Equations 2,3

and 4 were then used to calculate measured concentrations and analytical results.

(1) lny= m (Inx)+ b

(2) lnx=
(lny- b)

m

(3) DC(x) = inverse (Inx)

(4) A=DCxDF

where:

lnx
lny
m
b =
DC (x) =
DF =

A

natural logarithm of sample concentration
natural logarithm of detector response
slope from regression analysis
y-intercept from regression analysis
detected concentration (ug a.i.lg) in the sample
dilution factor (final volume of the sample divided by the original
sample volume)
analytical result (ug a.i.lg)
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The limit ofquantitation (LOQ) was calculated using the following equation:

(5) In(AreaMIN) = 10(0.5 x A LS )

(6) 1o(LOQINST) = 10(0.5 x Ats) - b
ill

(7) LOQINST =inverse(1o(LOOrnST»

(8) LOQ = LOQlNST XDFCN1L

where:

Page 61

b
m
LOQINST
DFcNTL

LOQ

one half of the mean detector response (peak area) ofthe
low concentration calibration standard (two injections)
mean detector response (peak area) of the low
concentration calibration standard (two injections)
y-intercept from regression analysis
slope from regression analysis
limit ofquantitation on the instrument
dilution factor of the control samples (smallest dilution
factor used)
limit ofquantitation reported for the analysis

RESULTS AND DISCUSSION

The mean recovery was 109% ± 7.41%, with a limit of quantitation of 0.501 ug a.i./g. The LOQ

will vary from one analysis interval to another, since it is dependent upon the regression of the

calibration standards, the peak area of the low standards, and dilution factor of the controls.

These parameters, while relatively constant, do vary somewhat among runs and produce small

variations in the LOQ. Defined limits for acceptance of quality control sample performance in

subsequent studies were set at 70.0 to 120%.
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Analytical results for the recovery ofD5 from freshwater sediment are presented in Table 1A.

Representative chromatograms from the analysis of a calibration standard, recovery sample and a

control sample are presented in Figure lA, Figure 2A and Figure 3A, respectively. A typical

regression analysis for D5 is presented in Figure 4A.
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Table IA.

SampleID

CtrlA
CtrlB
CtrlC

Low A

LowB

LowC

Mid A

MidB

MidC

High A
HighB
HighC

MEAN
STDDEV

%CV

Analytical results for the recovery of D5 from freshwater sediment
during the method validation study.

Fortified
Dilution

Analytical Percent
Concentration

Factor
Result of

(ptga.i./g) (ptg a.i.Ig) Fortified

0.00 10.0 < 0.501 NA
0.00 10.0 < 0.501 NA
0.00 10.0 <0.501 NA

2.00 10.0 2.35 117

2.00 10.0 2.32 116

2.00 10.0 2.30 115

50.0 200 52.9 106

50.0 200 56.0 112

50.0 200 56.4 113

500 2000 477 95.5
500 2000 539 108
500 2000 505 101

109
7.41
6.78

b

Concentrations expressed as less than values were below the limit of quantitation (LOQ). The LOQ for each
analysis is dependent upon the linear regression, the area of the low standards and the dilution factor of the
controls. The limit ofquantitation for the method validation was 0.501 ug a.i.lg.
NA = Not Applicable.

Note: Results were calculated using the actual analytical (unrounded) results and not the rounded values
presented in this table.
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Figure IA. Representative chromatogram of a 0.200 mg a.i./L calibration
standard used for quantification during the method validation study
with D5.

Area Percent Report -- Sorted by Signal

Information from Data File:
File C;\HPCHEM\1\DATA\D51113\11130027.D
Operator MED
Acquired 14 Noy 2008 8:35 using AcqMethod D5CISIM
Sample Name: std 0.2mg/l
Misc Info
Vial Number: 27
CurrentMeth: C:\HPCHEM\1\METHODS\D5CISIM.M

undance

2000 10.53

on a

10.0011.0012.0013.0014.0015.0016.0017.0018.00 19.0020.0021.0022.0023.0024002500 26.00T ,~",.""""""'''''''-,.. I

.~ "'00,1 d;' ,",00 "',.;,,,,, ;.". ,""" ,"', "" ~'""" ,,'"" "00",,,",,,00""'·'I
Retention Time Area Area % Ratio %

311. 00 amu
11. 003 102696 100.000 100.000

355.00 amu
10.529 46530 100.000 100.000

11130027.D Fri Noy 14 09:12:32 2008 Page 1
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Figure 2A. Representative chromatogram of a 500 Ilg a.i.lg recovery sample
used during the method validation study with D5.

Area Percent Report -- Sorted by Signal

Info~tion from Data File:
File C:\HPCHEM\1\DATA\D51113\11130019.D
Operator MED
Acquired : 14 Nov 2008 3:44 using AcqMethod D5CISIM
Sample Name: HIGH A
Misc Info
Vial Number: 19
CurrentMeth: C:\HPCHEM\1\METHODS\D5CISIM.M

l
on o """.IV/: IVUU ••~

10.53

!
Ir;me-> o i 'j.bO 'a.lli) 9.bil' \0:00 '11:00' \~oo \3:00 '14:00 '15:00 '16:00' 17:00 '18:00 19:00 20:00 21:00 22:00 23:00 24:ori 25:00 26:00

I

I"""naance
1100

on" .VV\",V.iVW'" .,v,: II"W'''.U

2000

0
Inme-> 7.00' 8.00' 9.00' 10.00 11.00 12.00 13.00 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.ooT"T""rJ

Retention Time

311.00 amu
11. 005

355.00 amu
10.534

11130019.D

Area

78925

41101

Area % Ratio %

100.000 100.000

100.000 100.000

Fri Nov 14 08:13:36 2008 page 1
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Figure 3A. Representative chromatogram of a control sample during the
method validation study with D5.

Area Percent Report -- Sorted by Signal

on 000 UU \OO'+'(U 0 """.'UJ: IIOUUI, U

Information from Data File:
File C:\HPCHEM\1\DATA\D51113\11130011.D
operator MED
Acquired 13 Nov 2008 22:54 using AcqMethod D5CISIM
Sample Name: CTRL B
Misc Info
Vial Number: 11
CurrentMeth: C:\HPCHEM\1\METHODS\D5CISIM.M

AbUndance
2000

1

100:1~"T"'~P"""'T'~"fR~~T'fT~f'R"rr;="""'''P''TPf'A'T~;=rrr=rr'''T'~5''5rn=;'''''''=;¥~'iT'''nT'';::;:;;:;:;~=::;:;~ I
Ime->

ADUndance

2000

1000lr;=;';Ti',"",,~TO'f~5"5=rr.ll;:n~' . .!~ I

me-> 7.bo 800 9.00 10.0011.00 12.0013:00 '14~00 '15:cio' 16'cio' 17:0'0' '18:00' '19:00 20:00 21:0'0' 22~Oo' 23~00 2;{0025:0ii"26~Oo'" 'I

Retention Time

311.00 amu
11. 007

355.00 amu
10.537

Area

56996

6665

Area %

100.000

100.000

Ratio %

100.000

100.000

11130011.D Fri Nov 14 08:12:18 2008 Page 1

Note: No peak equivalent to retention time for D5. D5 is ordinarily detected at a retention time of
approximately 10.5 minutes.
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Figure 4A. A typical regression analysis for the calibration standards used to
quantitate D5 during the method validation study.

Power Regression Analysis

-450 -4.00

In Concentration

Regression Analysis

r = 0.99710
y = 0.945457x + 0.7018

In Standard Standard In Standard
Concentration Concentration Response Response

mg a.i./L mg a.i./L Area Area

-3.9120 0.0200 11352

-2.9957 0.0500 -2.0630 12439

-2.3026 0.100 -1.5081 20726

-1.6094 0.200 -0.8205 44033

-1.2040 0.300 -0.3796 73017

-0.6931 0.500 0.0104 92785

-3.9120 0.0200 a 7906

-2.9957 0.0500 -2.1986 10517

-2.3026 0.100 -1.4639 21336

-1.6094 0.200 -0.7917 46530

-1.2040 0.300 -0.4722 62493

-0.6931 0.500 0.0561 109079

Standard not used.

-0.50 O.
-0.50

-1.00

-1.50

-2.00

-2.50

-3.00
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D4 - Sediment-Water Lumbriculus Toxicity Test Using Spiked Natural Sediment,
Following OECD Guideline 225

STUDY SPONSOR:

PROTOCOL TITLE:

CES (Centre European des Silicones, European Chemical Industry
Council (Cefic))

Sediment-Water Lumbriculus Toxicity Test using Spiked
Sediment, Following OECD Guideline 225, Springborn Smithers
Laboratories Protocol No.: 062608/0ECD/Oligochaete/Spiked
Sediment

SPRINGBORN SMITHERS
STUDY NUMBER: 13937.6103

TEST SUBSTANCE: D4, Batch No. LL084732, CAS No. 556-67-2, reported to have a
purity of99.77%, was received from Dow Coming Corporation on
8 July 2008.

DEFINITIVE
TEST DATES: 14 May to 11 June 2009

TEST ORGANISM: Lumbriculus variegatus
Source: Springborn Smithers culture

TEST CONDITIONS: 28-day duration, static conditions, 19 to 23°C, illumination of
16 hours light: 8 hours darkness at 530 to 540 lux

OVERLYING WATER: Fortified laboratory well water
pH: 8.0
Specific conductance: 600 umhos/cm
Total hardness as CaC03: 170 mg/L
Total alkalinity as CaC03: 100 mg/L

SEDIMENT: Natural Sediment
percent organic carbon: 2.2%
particle size distribution: 93% sand, 6% silt, and 1% clay
pH: 6.5
percent moisture (1/3 bar): 18.0%

NOMINAL SEDIMENT
CONCENTRATIONS: 3.1,6.3, 13,25,50 and 100 mg a.i.lkg
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MEAN MEASURED
SEDIMENT
CONCENTRATIONS:

RESULTS:

1.2,3.2,8.8, 13, 19 and 32 mg a.i.zkg

Based on measured concentrations ofD4 in the sediment, the No
Observed-Effect Concentration (NOEC) for this exposure was
determined to be 13 mg a.i.zkg. The Lowest-Observed-Effect
Concentration (LOEC) for this exposure was determined to be
19 mg a.i.zkg, Since no concentration tested resulted in 2: 50%
reduction in survival or biomass, the EC50 value was empirically
estimated to be > 32 mg a.i.zkg, the highest mean measured
concentration tested.
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1.0 INTRODUCTION
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This study was designed to determine the effects of D4, applied to sediment on the sediment

dwelling oligochaete (Lumbriculus variegatus), following a 28-day exposure period. The study

was performed under static conditions in artificial sediment for a period of 28 days. Exposure

concentrations ofD4 were measured on day 0 (test initiation), day 7 and day 28 (test

termination) in the sediment. Results of this study were used to estimate the highest

concentration which had no significant (p:::; 0.05) effect on the test organism performance (No

Observed-Effect Concentration, NOEC), and the lowest concentration that had a significant

effect on the exposed organisms (Lowest-Observed-Effect Concentration, LOEC). Ifpossible,

the concentration which caused a 50% reduction (EC50) in either oligochaete reproduction or

biomass was also estimated.

The study was initiated on 7 August 2008, 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

the study was conducted from 14 May to 11 June 2009 at Springborn Smithers Laboratories

(SSL), located in Wareham, Massachusetts. All original raw data, the protocol and the original

final report produced during this study are archived at Springborn Smithers Laboratories at the

above location.

2.0 MATERIALS AND METHODS

2.1 Protocol

The toxicity test was performed according to the Springborn Smithers Laboratories protocol

entitled "Sediment-Water Lumbricu1us Toxicity Test using Spiked Sediment, Following OECD

Guideline 225" Springborn Smithers Laboratories Protocol No.:

062608/0ECD/Oligochaete/Spike Sediment (Appendix 1). This protocol meets the general

requirements specified in the OECD Guideline for the Testing of Chemicals, Guideline 225

entitled "Sediment-Water Lumbriculus Toxicity Test Using Spiked Sediment" (OECD, 2007).
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2.2 Test Substance and Internal Standard

2.2.1 Test Substance
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The test substance, D4, was received on 8 July 2008 from Dow Coming Corporation, Midland,

Michigan. The following information was provided:

Name:
Synonyms:

Batch No.:
CAS No.:
Purity:
Recertification Date:

D4
octamethylcyclotetrasiloxane (Supplied as Dow Corning"
244 Fluid)
LL084732
556-67-2
99.77%
17 June 2011

Upon receipt at Springborn Smithers, the test substance (SSL No. 130-24) was stored at room

temperature in the original container in a dark ventilated cabinet. Concentrations were adjusted

for the purity of the test substance and are presented as active ingredient (a.i.).

Determination of stability and characterization, verification of the test substance identity,

maintenance of records on the test substance, and archival of a sample of the test substance are

the responsibility of the Study Sponsor.

2.2.2 Internal Standard

The internal standard, tetrakis(trimethylsiloxy)silane, was received on 10 October 2008 from

Gelest, Inc., Morrisville, Pennsylvania. The following information was provided:

Name:
Synonym:
Lot No.:
CAS No.:
Purity:
Recertification Date:

tetrakis(trimethylsiloxy)silane (M4Q)
Trimethylsiloxysilicate
8D-12648
3555-47-3
99.8%
Not listed
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Upon receipt at Springborn Smithers, the internal standard (SSL No. 132-03) was stored at room

temperature in the original container in a dark ventilated cabinet. This sample was used in the

quantitation of D4 in the exposure solutions and quality control samples during testing.

2.3 Test Organism

The oligochaete (Lumbriculus variegatus) was selected as a test organism since it is the

recommended species for use in OECD Guideline 225 (OECD, 2007) for sediment toxicity

testing. They are tolerant to a wide range of sediment types and are widely used for sediment

toxicity and bioaccumulation testing. The OECD Guideline 218 for testing of chemicals in

spiked sediment relies on the use of the Chironomus species in testing. The larvae of

Chironomus sp. live at the sediment water interface and exposure is to the top layer of the

sediment only. The oligochaete, Lumbriculus variegates, contacts the sediment and pore water

at greater depths and theoretically provides a complementary assessment of sediment toxicity to

Chironomus sp. testing. The oligochaetes used during this study were obtained from the main

laboratory cultures maintained at Springborn Smithers. The oligochaetes from this culture were

maintained in a 57-L aquarium containing approximately 40 L of culture water under flow

through conditions. The water used in the main culture is unadulterated well water from a 100

meter bedrock well and has been characterized as soft water with typical ranges as total hardness

of30 to 60 mg/L as CaC03, alkalinity of25 to 45 mg/L as CaC03, pH of6.9 to 7.7, and a

specific conductance of 140 to 200 micromhos/cm. Oligochaetes were fed 15 mL of finely

ground suspension (100 mg/mL) of flaked fish food weekly.

Fourteen days prior to test initiation, worms from the culture were removed and artificially

fragmented to synchronize the population, using a scalpel to remove the anterior ends.

Synchronized oligochaetes were then acclimated to test conditions (i.e., test water and test

sediment) for a period of thirteen days to regenerate new heads. The synchronization of worms

is performed to avoid "uncontrolled" regeneration and reproduction that may contribute high

variation in the test results. Once during the acclimation period, the synchronized oligochaetes

were fed 6.4 mL ofa finely ground suspension (100 mg/mL) of flaked fish food. During the
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holding period, dissolved oxygen ranged from 7.9 to 8.4 mg/L, pH ranged from 7.2 to 8.2 and

the temperature ranged from 20 to 21°C. No mortality was observed in the test population 48

hours prior to test initiation.

2.4 Overlying Water

Overlying water used during this study was fortified well water. The dilution water was

prepared by fortifying well water based on the formula for hard water (U.S. EPA, 1975) and

filtering it through an Amberlite XAD-7 resin column to remove any potential organic

contaminants. The water used during the definitive exposure was characterized as having a total

hardness and total alkalinity as calcium carbonate (CaC03) of 170 and 100 mg/L, respectively, a

pH of 8.0, and a specific conductivity of 600 micromhos per centimeter (umhos/cm).

Representative samples of the overlying water source were analyzed periodically for the

presence of pesticides, PCBs and toxic metals by GeoLabs, Inc., Braintree, Massachusetts. None

of these compounds have been detected at concentrations that are considered toxic in any of the

water samples analyzed, in agreement with ASTM (2002) standard practice.

2.5 Sediment

Natural freshwater sediment was the substrate used in the exposure. The natural sediment

(Springborn Smithers Laboratories Batch No. 031809) was collected from a single source, Glen

Charlie Pond, Wareham, Massachusetts. Prior to use and characterization, the sediment was wet

pressed through a 2.0-mm sieve to remove large particles and benthic organisms and

homogenized thoroughly. The natural sediment used in the study was characterized by Agvise

Laboratories, Northwood, North Dakota, as having an organic carbon content of 2.2%, a pH of

6.5 and a percent moisture (at 1/3 Bar) of 18.0. The particle size distribution conducted by

Agvise Laboratories resulted in average particle size distribution of 93% sand, 6% silt and 1%

clay. A percent solids value of 58.46% was determined by Springborn Smithers Laboratories. A

sample of the sediment pore water was generated from the sediment batch prior to testing and
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yielded a measured concentration of4.5 mg/L as nitrogen (ammonia). This concentration is well

below levels of concern for this organism. A representative sample of the sediment source was

analyzed for the presence ofpesticides, PCBs and toxic metals by GeoLabs, Inc., Braintree,

Massachusetts. None of these compounds were detected at concentrations that would be

considered to have an adverse impact on the results of the test.

2.6 Test Concentrations

Selection of nominal D4 concentrations for the 28-day chronic toxicity test with oligochaetes

was based on toxicity information developed at Springborn Smithers Laboratories through

preliminary testing. Based on the results of preliminary testing (see Section 3.1) and

consultation with the Study Sponsor, the nominal D4 concentrations of3.l, 6.3, 13,25,50 and

100 mg a.i./kg were selected for the definitive exposure.

2.7 Test Procedures

2.7.1 Stock Solution Preparation

A 20 mg a.i.lmL primary stock was prepared by placing 0.5012 g (0.5000 g as active ingredient)

of D4 in a 25-mL volumetric flask and bringing it to volume with acetone. The resulting stock

solution was observed to be clear and colorless with no visible undissolved test substance

following stirring. A 2.0 mg a.i.lmL secondary stock solution was prepared by placing 2.5 mL

of the 20 mg a.i.lmL primary stock solution in a 25-mL volumetric flask and bringing it to

volume with acetone (CAS No. 67-64-1). Dosing stock solutions were prepared from dilutions

of2.0 mg a.i.lmL secondary stock solution and the 20 mg a.i.lmL primary stock solution as

follows:
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Stock
Concentration

(mg a.i.lmL)

20
20

20
20

2.0

2.0

Volume of
Stock Used

(mL)

8.80
4.40

2.20
1.15

5.55

2.73

Volume
Diluted to

with Acetone (mL)

10
10
10
10
10
10

Final Dosing Stock
Concentration
(mg a.i.lmL)

17.6

8.80
4.40

2.29

1.11
0.546

All stock solutions were observed to be clear and colorless with no visible undissolved test

substance following preparation.

2.7.2 Test Substance Application

The method of test substance application to sediment used during this study was provided by the

Study Sponsor. For each dose level, a 2.5-kg aliquot of wet sediment (1.462 kg dry weight based

on a percent solids of 58.46%) along with 7.5 L of overlying water (sedimentvolume ratio of

3:1) were placed in individual glass jars. Immediately prior to dosing, the contents of each jar

were shaken to suspend the sediment. An 8.3-mL volume of each dosing stock solution

(prepared as in Section 2.9) was then added to each jar. Each jar was shaken again after dosing

to distribute the test substance. After a 16-hour settling period, the water was decanted from the

sediment. The sediment was transferred to a Hobart mixer and 3.66 g each ofurtica powder and

alpha cellulose were mixed into the sediment of each test group as a food source for the

oligochaetes. This weight ofurtica powder and alpha cellulose was equal to 0.25% of the dry

weight for each sediment batch. Following mixing in the Hobart mixer, the treated sediments

were allocated to the replicate test vessels for each exposure level.

A solvent control sample was prepared in the same manner as the treated sediment by adding

2.5 kg of wet sediment (1.462 kg dry weight based on a percent solids of 58.46%) along with

7.5 L of overlying water (sediment.volume ratio of 3:1) and 8.3 mL ofacetone in a glass jar and

processed in the same manner as the treated sediments. The negative control sediment group

was prepared using only untreated sediment and overlying water (no test substance or solvent).
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The negative control and solvent control vessels were maintained under the same conditions as

the treatment vessels

2.8 Preparation of Test Vessels

The test vessels used were 600-mL clear glass beakers. The sediment and overlying water were

added to the test vessels two days prior to test initiation. A 75-mL (1.5-cm layer) aliquot of

sediment was added to each test vessel. The wet weight of the sediment in each jar averaged

148 g (86.5 g dry weight). A turbulence reducer, consisting ofa plastic disk, was used to

minimize the disruption of the sediment layer during the introduction of300 mL (6 em) of

overlying water. The total medium volume (sediment/water) was maintained at 375 mL and the

ratio of sediment to water was I :4. The turbulence reducer was composed of a modified plastic

disk. The initial water level in each test vessel was marked in order to evaluate evaporation.

Each test vessel was covered with a clear plastic plate to minimize evaporation and gentle

aeration was provided through a glass pipette fixed approximately 2 to 3 em above the sediment

surface. Aeration was delivered at a rate of 1 to 3 bubbles per second.

Four replicate test vessels (A through D) were established for each treatment level and six

vessels (A through F) were established for the control and solvent control. Four additional

replicate test vessels (E through H for treatment levels and G through J for the controls) were

maintained for the purpose of chemical analysis. Each replicate vessel contained ten

oligochaetes, a total of 40 oligochates per concentration and 60 oligochates in the control and

solvent control for the biological response replicates. The additional replicates were maintained

under the same conditions and contained ten test organisms, but were not used to evaluate the

biological response of the test organisms

2.9 Test Conditions

Test vessels were positioned in a water bath containing circulating water designed to maintain

the test solutions at a temperature of 20 ± 2°C. Test solutions were gently aerated (1 to
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3 bubbles per second) two days prior to addition of the test organisms and throughout the

duration of the exposure period. Test vessels were labeled to identify the nominal test

concentration, study number and designated replicate. The test area was illuminated with

fluorescent bulbs at an intensity range of 530 to 540 lux and a photoperiod of 16 hours light and

8 hours darkness. Light intensity was measured using a VWR Traceable light meter.

2.9.1 Test Initiation

The spiked sediment and overlying water were added to the test vessels two days prior to

addition of the test organisms (day -2). At test initiation, oligochaetes were added impartially to

an intermediate vessel by adding no more than two oligochaetes to each vessel until all vessels

contained two oligochaetes. This procedure was repeated until each vessel contained ten

oligochaetes. The test was initiated when each intermediate vessel of oligochaetes was added to

each respective test vessel. The ten oligochaetes were released simultaneously into the overlying

water of each test vessel just above the sediment surface. A total of 40 oligochaetes for the

treatment levels and 60 oligochaetes for the control and solvent control were exposed to the test

conditions.

2.10

2.10.1

Test Monitoring

Biological Observations

Replicate test vessels A through D for treatment levels and A through F for the control and

solvent control were examined at test initiation and daily thereafter, until test termination

(day 28). Daily observations of mortality and abnormal behavior (e.g., leaving sediment) were

made and recorded.

On test day 28 of the exposure, the replicate vessels from each exposure level (four replicates)

and controls (six replicates) were terminated to determine the number of surviving oligochaetes

and the biomass of the surviving oligochaetes. Instances of dead oligochaetes were also

recorded. However, dead oligochaetes often decompose in the vessels and are difficult to
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recover. If fewer than ten oligochaetes were observed and no dead oligochaetes were recovered,

the missing individuals were assumed to have died. Surviving worms were assigned to one of

three groups:

a) Large, complete worms (adults) without regenerated body regions.
b) Complete worms with regenerated, lighter-colored body regions.
c) Incomplete worms (i.e., recently fragmented worms with non-regenerated body

regions.

The biomass was determined by placing the entire number of surviving oligochaetes from each

replicate vessel in a tared weight tin and then drying in an oven at 100 ± 5 °C overnight (18 to

24 hours). Following drying, the tins were cooled to room temperature in desiccators and then

weighted to the nearest 0.01 mg on a calibrated analytical balance.

2.10.2 Water Quality Measurements

Water quality measurements made during the study were performed in the replicate exposure

vessels (A through D or A through F). Measurements of dissolved oxygen concentration,

temperature and pH were made on the day the test organisms were added (day 0) and at test

termination (day 28) in each exposure vessel. In addition, dissolved oxygen concentration,

temperature and pH were measured daily in one replicate vessel of each treatment level and the

controls during the 28-day exposure. Daily water quality measurements were made on

alternating replicates. The temperature was continuously monitored in an auxiliary vessel in the

water bath throughout the study. Total hardness, alkalinity, specific conductivity, and total

ammonia of the test solutions were determined at test initiation and at test termination in a

composite sample from the highest treatment level (replicates A through D) and the solvent

control (replicates A through F). In addition, total ammonia was determined three times per

week in the solvent control and the 100 mg a.i./kg nominal treatment level.

The dissolved oxygen concentration and daily temperature were measured using a Yellow

Springs Instrument (YSI) Model No. 550A dissolved oxygen meter/temperature probe.

Continuous temperature monitoring was performed using a VWR minimum/maximum
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thermometer. A YSI pHI 00 pH meter was used for pH measurements. Total hardness and

alkalinity of the test solutions were determined according to APHA ct aI., (1995). Specific

conductivity was monitored with a YSI Model No. 33 salinity-conductivity-temperature (SCT)

meter. Total ammonia was measured with an Orion Ammonium Meter (Model 720A Plus) and

an Orion electrode (Model 9512).

2.11 Analytical Measurements

Prior to dosing, a sample of each dosing stock solution was taken and analyzed for D4

concentration. In addition, each treatment level and control sediment was sampled and analyzed

for D4 concentration after dosing and prior to division into the replicate test vessels. Results of

the pretest analyses were used to judge whether sufficient quantities ofD4 had been applied

during the mixing process.

During the in-life phase ofthe definitive study, sediment samples were removed and analyzed

for D4 concentration on test days 0 (test initiation), test day 7 and test day 28 (test termination).

On test days 0, 7 and 28, samples were removed and analyzed from replicate vessels E, F and G,

respectively, for each treatment level and vessels G, H and I for the controls. Overlying water

samples were removed from the test vessels by decanting all of the overlying water from each

vessel into a graduated cylinder. Following removal of the overlying water, the sediment was

then centrifuged at approximately 10,000 g for 30 minutes. The pore water generated by

centrifugation was then removed by pipet. The sediment samples were then collected from each

centrifuge tube with a stainless steel spatula.

In addition, three quality control (QC) samples were prepared at each sampling interval and

remained with the set of exposure samples throughout the analytical process. These QC samples

were prepared in sediment (based on sediment dry weight) at concentrations ofD4 similar to the

treatment level range. Results of the analyses of the QC samples were used to judge the

precision and quality control maintained during the analysis of exposure solution samples.
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All samples were analyzed for D4 using gas chromatography with mass selective detection

(GC/MSD) based on methodology validated at Springborn Smithers. The method validations

were conducted prior to the initiation of the definitive test and established average recoveries of

82.1 ± 9.02% from artificial sediment (Appendix 2) and 101 ± 18.1% from natural freshwater

sediment (Appendix 3), respectively. Results from both methods were comparable which

indicates that both of these methods were robust and appropriate for the analysis of test samples.

Conditions and procedures used throughout the analysis of the exposure solutions and QC

samples during this study were similar to those used in the method validation studies. Defined

limits of acceptance of quality control sample performance were set at 70.0 to 120%.

2.12

2.12.1

Statistical Analysis

Determination of LOEC and NOEC Values

At the termination of the study, data obtained on oligochaetes reproduction (the total number of

oligochaetes recovered at test termination) and biomass were statistically analyzed to identify

significant treatment-related effects. The lowest test concentration that showed a statistically

significant effect (Lowest-Observed-Effect Concentration, LOEC) and the highest test

concentration that showed no statistically significant effect (No-Observed-Effect Concentration,

NOEC) were determined. All statistical analyses were conducted at the 95% level of certainty

except in the case ofthe Chi-Square Test and Bartlett's Test, in which the 99% level of certainty

was applied. The 99% level of certainty is preferred for these qualifying tests. The following

procedures were used:

1. Chi-Square Test for normality (Weber ct al., 1989) was conducted to compare the

observed sample distribution with a normal distribution. The assumption that

observations are normally distributed must be validated before subsequent

analyses, following parametric procedures, can be performed. If the data are not

normally distributed, then a non-parametric procedure is used for subsequent

analyses. Analysis ofboth reproduction and biomass met this assumption of

normal distribution.
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2. As a check on the assumption ofhomogeneity of variance implicit in parametric

statistics, data for each endpoint were analyzed using Bartlett's Test (Sokal and

Rohlf, 1981). Analysis ofboth reproduction and biomass met the assumption of

homogeneity of variance.

3. A t-Test was conducted for oligochaete reproduction and biomass data to compare

the performance of the control organisms with that of the solvent control

organisms in order to determine if there were any statistically significant positive

or negative effects. During this study, the t-Test indicated no significant

difference between control and solvent control data for both endpoints

(reproduction and biomass). Therefore, data from all treatment levels were

compared to the pooled control data to determine treatment level effects.

4. Data for both endpoints measured in this study (reproduction and biomass) passed

both the tests for normality and homogeneity. Therefore, Bonferroni's t-Test

(Weber, et. al, 1989), a parametric statistical procedure, was used to establish

treatment effects for both endpoints.

TOXSTAT® Version 3.5 (West Inc. and Gulley, 1996) was used to perform the computations.

The results were used to establish, at the 95% level of certainty, the lowest test concentration that

showed a statistically significant effect (Lowest-Observed-Effect Concentration, LOEC) and the

highest test concentration that showed no statistically significant difference (No-Observed-Effect

Concentration, NOEC) from the pooled control data.

2.12.2 EC50 Determination

The EC50 is the estimated measured sediment concentration of the test substance which

produces 50% reduction in reproduction or biomass in the test population of oligochaetes at test

termination. During this study, no concentration tested resulted in 2: 50% reduction in
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reproduction or biomass, therefore the EC50 values were empirically estimated to be greater than

the highest mean measured sediment concentration.

3.0 RESULTS

3.1 Preliminary Testing

Prior to initiating the definitive study, a 28-day preliminary range-finding exposure was

conducted at Springborn Smithers at nominal D4levels of 0.050, 0.50, 5.0, 50 and

500 mg a.i./kg, and a solvent (acetone) control. D4 was applied to the sediment in the same

manner and test procedures were followed as outlined in Section 2.9. Three replicates often

oligochaetes were exposed to each treatment level and control. The following table is a

summary of the results of the preliminary range-finding exposure:

Statistically reduced when compared to the pooled control, based on Bonferroni's t-Test.a

Nominal Treatment Level Mean Number of Oligochaetes Mean Biomass per Replicate
(me/kg) Recovered per Replicate (mg)

Pooled Control 26 25
0.050 25 24
0.50 23 27
5.0 26 23
50 19" 25
500 17" 20"..

At test termination, the mean number of surviving oligochaetes observed among oligochaetes

exposed to the 0.050,0.50,5.0,50 and 500 mg a.i./kg treatment levels was 25, 23, 26, 19 and 17,

respectively. During the same period, the mean number of surviving oligochaetes observed in

the negative control and solvent control was 26 and 25, respectively. Statistical analysis

(Bonferroni's t-Test) determined a significant difference in survival among oligochaetes exposed

to the 50 and 500 mg a.i./kg treatment levels compared to the pooled control (26 oligochaetes).

Mean biomass per replicate in the 0.050, 0.50, 5.0, 50 and 500 mg a.i./kg treatment levels

averaged 24,27,23,25 and 20 mg, respectively. During the same period, biomass in the

negative control and the solvent control averaged 26 and 23 mg, respectively. Statistical analysis

(Bonferroni's t-Test) determined a significant difference in biomass (dry weight) among
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oligochaetes exposed to the 500 mg a.i./kg treatment level compared to the pooled control

(25 mg).

Based on these results and consultation with the Study Sponsor, nominal D4 concentrations of

3.1,6.3, 13,25,50 and 100 mg a.i./kg were selected for the definitive study.

A definitive exposure was initiated on 19 February 2009. The test was terminated on

3 March 2009 due to lower than expected analytical recoveries in the day 0 sediment samples. A

second definitive test was initiated on 14 May 2009, the results of which are presented below.

3.2 Definitive Testing

3.2.1 Evaluation of Test Conditions

Results of the water quality measurements made during the definitive exposure are presented in

Table 1 and Table 2. The water quality parameters were unaffected by the concentrations ofD4

tested and remained within acceptable limits. Daily measurements of the temperature in the

exposure solutions, and continuous monitoring in an auxiliary vessel set up in the water bath

used to house the test vessels established a temperature range of 19 to 23°C throughout the

definitive study. The dissolved oxygen and pH measurements in the treatment levels and the

controls ranged from 7.4 to 9.2 mg/L and 7.2 to 8.1, respectively. On day 17 replicate D of the

6.3 mg a.i./kg nominal treatment level had a measurement of3.8 mg/L due to a malfunction in

the aeration system. Aeration was restored and dissolved oxygen levels returned to the range

stated in the protocol.

3.2.2 Analytical Results

Analysis of the stock solution samples used to dose the test sediments ranged from 100 to 110%

of the nominal fortified concentrations. These results indicated that the appropriate mass of test

substance was introduced to the sediment.
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All test concentrations are expressed relative to sediment dry weight. Pretest analysis of the

sediment samples, following dosing and prior to allocation into the replicate exposure vessels

resulted in measured concentrations ranging from 45 to 88% of the nominal treatment levels.

The sediment pretest results demonstrated that a reasonable concentration gradient was achieved

from which to base the biological results.

Table 3 summarizes the D4 concentrations measured during the 28-day toxicity test. Measured

sediment concentrations at day 0 in the 3.1, 6.3, 13,25,50 and 100 mg a.i.lkg treatment levels

were 1.1,3.7, 13, 18,24 and 39 mg a.i./kg, respectively. Measured sediment concentrations at

day 7 in the 3.1, 6.3, 13,25,50 and 100 mg a.i.lkg treatment levels were 1.6,3.5,6.9, 14, 19 and

29 mg a.i./kg, respectively, and 0.92, 2.3, 7.0, 8.3, 15 and 29 mg a.i.lkg, respectively, on day 28.

Based on mean measured concentrations, treatment levels were defined as 1.2,3.2,8.8, 13, 19

and 32 mg a.i./kg.

Analysis of seven of the nine quality control samples resulted in measured concentrations which

ranged from 89.9 to 109% of the nominal fortified concentrations (1.50,25.0 and 100 mg a.i./kg)

and were consistent with the expectations of the methodology used (Appendix 2 and

Appendix 3). Based on these results, it was determined that the appropriate quality control was

maintained during the analyses of sediment samples. One of the nine QC samples was measured

at 55.2% of nominal concentration. In addition, one of the nine QC samples was inadvertently

fortified below the quantification range. QC samples can be out of the acceptable range due to a

number of factors, some of which are spiking, handling or instrument errors.

3.2.3 Biological Results

The number of oligochaetes recovered at test termination and mean biomass for each replicate of

each treatment level observed throughout the exposure period are presented in Table 4.

Following 28 days of exposure, the number of oligochaetes recovered in the control and solvent

control was 30 and 30, respectively. The mean biomass per replicate in the control and solvent

control was 46 and 51 mg, respectively. The control data met the minimum performance criteria
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of the guideline (i.e., population increase of 2: 1.8). As demonstrated by the performance ofthe

control organisms, the exposure system provided conditions which were appropriate for

promoting survival and growth of the test species. Study data for this exposure are presented in

Appendix 4.

At test termination (day 28), the mean number of surviving oligochaetes observed among the

oligochaetes exposed to the 1.2, 3.2, 8.8, 13, 19 and 32 mg a.i./kg treatment levels was 31, 31,

28,29,26 and 22, respectively. Statistical analysis (Bonferroni's t-Test) determined a significant

reduction in the mean number of surviving oligochaetes in the 19 and 32 mg a.i./kg treatment

levels compared to the pooled control data (30 oligochaetes).

Mean biomass per replicate in the 1.2,3.2,8.8, 13, 19 and 32 mg a.i./kg treatment levels was 55,

64,50,47,44 and 44 mg, respectively. Statistical analysis (Bonferroni's t-Test) determined no

significant difference in mean biomass compared to the control (49 mg).

Based on mean measured concentrations ofD4 in the sediment, the No-Observed-Effect

Concentration (NOEC) for this exposure was determined to be 13 mg a.i./kg. The Lowest

Observed-Effect Concentration (LOEe) for this exposure was determined to be 19 mg a.i./kg.

Since no concentration tested resulted in 2: 50% reduction in reproduction or biomass, the EC50

value was empirically estimated to be > 32 mg a.i./kg, the highest mean measured concentration

tested.
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1. The protocol states that the temperature ofthe test solutions will be maintained at

20 ± 2 "C. During this study, temperature readings recorded on test day 17 were 23°C.

In addition, the minimum-maximum thermometer recorded temperatures which exceeded

the stated range on test days 17, 18 and 22. The maximum recorded temperature was

23°C.

2. The protocol states that the test will be illuminated to an intensity of 100 to 500 lux.

During this exposure, the light intensity was measured to be 530 to 540 lux.

These deviations did not have a negative impact on the results or interpretation of the study.
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Table 1. Water quality parameters (dissolved oxygen, temperature and pH)
measured in the overlying water during the study exposing
oligochaetes (Lumbriculus variegatus) to D4 applied to sediment.

b

Range
Nominal Dissolved

Concentration Oxygen Temperature"
(mg a.i.lkg) Concentratton'" (0C) pHa

(mg/L)

Control 7.9-9.0 19-23 7.2 - 8.0

Solvent Control 7.9 - 9.1 19 -23 7.5 - 8.0

3.1 7.4-9.1 19 -23 7.6 - 8.1

6.3 7.5d
- 9.2 19 -23 7.7-8.1

13 8.0 - 9.2 19 -23 7.5-8.1

25 8.0 - 9.1 19 -23 7.2-8.1

50 8.0 - 9.2 19-23 7.2 - 8.0

100 7.7 -9.1 19 -23 7.7 - 8.1

N= 39 for the control and solvent control; N = 35 for all remaining treatment levels.
30% of the air saturation value at 19°C = 2.8 mg/L.
30% of the air saturation value at 23°C = 2.6 mg/L.
Continuous temperature monitoring in an auxiliary vessel set up in the water bath used to house the test vessels
established a temperature range of 19 to 23 DC throughout the exposure period.
On test day 17 a dissolved oxygen concentration of3.8 mg/L was measured in replicate D due to a brief
malfunction in the aeration system.

NOTE: Values have been rounded to two significant figures.
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Table 2. Water quality parameters (total hardness, total alkalinity, specific
conductivity and ammonia) measured in the overlying water during
the study exposing oligochaetes (Lumbriculus variegatus) to D4
applied to sediment.

b

Total Total Specific
Nominal Hardness" Alkalinity" Conductance"

Concentration (mglL as CaC03) (mglL as CaC03) (umhos/cm)
(mg a.i.lkg)

Day 0 Day 28 Day 0 Day 28 Day 0 Day 28

Solvent Control 140 60 72 32 600 500

100 150 56 74 44 600 500

Nominal Ammonia Analysis (mgIL as N)b
Concentration Day Day Day Day Day Day Day Day Day Day Day Day

(mg a.i.zkg) 0 4 6 8 11 13 15 18 20 22 25 28

Solvent Control 0.46 0.34 ::;0.10 0.25 0.16 0.34 1.5 1.2 2.3 3.0 2.5 1.8

100 0.55 0.33 0.13 0.17 ::;0.10 0.29 1.1 1.2 2.4 2.7 3.7 3.3

Based on measurement of a composite sample from the highest treatment level (replicates A through D) and the
solvent control (replicates A through F) at test initiation and termination.
Based on measurement of a composite sample from the highest treatment level (replicates A through D) and the
solvent control (replicates A through F) at test initiation, termination and three times per week.

NOTE: Values have been rounded to two significant figures.
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Table 3. Concentrations of D4 (expressed relative to sediment dry weight)
measured in sediment samples during the study exposing
oligochaetes iLumbriculus variegatus) to D4 applied to sediment.

Nominal Sediment Measured Sediment Concentration (mg a.i.lkg) Mean Percent
Concentration

(mg a.i.lkg) DayO' Day7b Day 28c Meand Recovery"

Control < 0.60c <0.60 <0.60 NAt NA

Solvent Control <0.60 <0.60 <0.60 NA NA

3.1 1.1 1.6 0.92 1.2 39

6.3 3.7 3.5 2.3 3.2 50

13 13 6.9 7.0 8.8 68

25 18 14 8.3 13 54

50 24 19 15 19 39

100 39 29 29 32 32

QCg#l 0.827 < 0.00060 1.64
1.50 (55.2)h (NA)i (109)

QC#2 22.5 24.6 26.4
25.0 (89.9) (98.2) (106)

QC#3 101 100 104
100 (101) (100) (104)

b

d

e

g

h

Analytical samples were removed from replicate E, with the exception of the control and solvent control which
were removed from replicate G.
Analytical samples were removed from replicate F, with the exception ofthe control and solvent control which
were removed from replicate H.
Analytical samples were removed from replicate G, with the exception of the control and solvent control which
were removed from replicate 1.
Mean measured and percent recovery values were calculated using the actual analytical results and not the
rounded values (two significant figures) presented in this table.
Concentrations expressed as less than values were below the limit of quantitation (LOQ). The LOQ for the
analysis was set at the lowest validated sample concentration.
NA = Not Applicable.
QC = Quality Control sample. Percent of nominal is presented in parentheses below the measured results.
Percent recovery for this QC sample is outside of the acceptable range (i.e., 70.0 to 120%, Appendix 2).
This QC sample was inadvertently fortified below the limit of quantification.
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Table 4. Mean measured sediment concentrations, number of oligochaetes and biomass of oligochaetes at test
termination of the 28-day exposure with D4 and oligochaetes (Lumbriculus variegatus).

Mean Measured
Total Number Population Mean Number Of

Mean Biomass per
Sediment

Replicate LCW' CWo IW' of Increase
Biomass

Oligochaetes per
Replicate per

Concentration
Oligochaetes Factor

(mg)
Replicate (SDb

)
Concentration

(mg a.i./kg) in Milligrams (SD)

Control A 17 12 1 30 3.0 42.38 30 (2) 46 (6)

B 18 11 I 30 3.0 44.24

C 12 12 2 26 2.6 38.83

D 16 12 0 28 2.8 53.88

E 9 24 0 33 3.3 52.66

F 14 13 4 31 3.1 46.88

Solvent Control A 13 12 3 28 2.8 41.79 30 (3) 51 (9)

B 16 10 0 26 2.6 46.15

C 23 6 2 31 3.1 48.96

D 21 10 2 33 3.3 48.22

E 20 11 I 32 3.2 67.07

F 16 9 3 28 2.8 55.00

Pooled Control 356 3.0 30 (2) 49 (8)

1.2 A 19 12 0 31 3.1 49.65 31 (1) 55 (6)

B 17 1I 2 30 3.0 61.45

C 19 12 0 31 .3.1 59.22

D 24 8 1 33 3.3 50.84

3.2 A 10 14 6 30 3.0 55.52 31(3) 64 (6)

B 12 15 3 30 3.0 63.67

C 9 19 0 28 2.8 67.13

D 9 22 3 34 3.4 70.49

b
LCW = Large, complete worms; CW = Complete worms; IW = Incomplete worms
SD = Standard Deviation
Statistically different (p:s 0.05) compared to the pooled control data, based on Bonferroni's t-Test.
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Table 4. (Continued) Mean measured sediment concentrations, number of oligochaetes and biomass of
oligochaetes at test termination of the 28-day exposure with D4 and oligochaetes (Lumbriculus
variegatus).

Mean Measured Total
Population Mean Number Of

Mean Biomass per
Sediment

Replicate LCW· CWo IW· Number
Increase

Biomass
Oligochaetes per

Replicate per
Concentration of

Factor
(mg)

Replicate (SDb
)

Concentration
(mg a.i./kg) Oligochaetes in Milligrams (SD)

8.8 A 16 10 2 28 2.8 44.78 28 (1) 50 (8)

B 14 15 0 29 2.9 42.72

C 16 12 1 29 2.9 50.07

D 17 9 0 26 2.6 61.14

13 A 10 16 0 26 2.6 44.35 29 (3) 47 (3)

B 11 18 1 30 3.0 51.40

C 21 11 0 32 3.2 47.43

D 7 21 1 29 2.9 45.46

19 A 11 10 4 25 2.5 37.64 26 (3)C 44 (5)

B 15 11 1 27 2.7 46.63

C 15 7 0 22 2.2 48.07

D 15 13 0 28 2.8 44.77

32 A 11 11 0 22 2.2 49.88 22 (It 44 (6)

B 12 11 0 23 2.3 37.21

C 12 7 2 21 2.1 48.01

D 10 10 3 23 2.3 42.62

LCW = Large, complete worms; CW = Complete worms; IW = Incomplete worms
SD = Standard Deviation
Statistically different (p:5 0.05) compared to the pooled control data, based on Bonferroni's t-Test,
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Sediment-Water Lumbriculus Toxicity Test using Spiked Sediment, Following OECD
Guideline 225

1.0 OBJECTIVE

The purpose of this test will be to determine the impact of a test substance to the sediment
dwelling oligochaete (Lumbriculus variegatus) , following a 28-day exposure period. The study
will assess the impact of the test substance on the reproduction and biomass of the
oligochaetes. The methods described in the protocol meet the requirements specified in the
OECD Guideline for the Testing of Chemicals, Guideline 225 entitled "Sediment Water
Lumbriculus Toxicity Test Using Spiked Sediment" (OECD, 2007).

2.0 MATERIALS AND METHODS

2.1 Chemical System

2.1.1 Test Substance

Upon arrival at Springborn Smithers Laboratories, all test substances and reference
substances will be received by the Test Material Center. Records will be maintained in
accordance with GLP requirements, and a Chain-of-Custody established. The condition
of the external packaging of the test substance will be recorded and any damage noted.
The packaging will be removed, the primary storage container inspected for leakage or
damage, and the condition recorded. Any damage will be reported to the Sponsor
and/or manufacturer

Each sample will be given a unique sample ID number and stored under the conditions
specified by the Sponsor or manufacturer. The following information should be provided
by the Study Sponsor, if applicable: test substance lot or batch number, test substance
purity, water solubility (pH and temperature of solubility determination), vapor pressure,
storage stability, methods of analysis of the test substance in water, MSDS, and safe
handling procedures, and a verified expiration or reanalysis date

2.1.2 Test Substance Concentrations

Test substance concentrations will be based on the results of a 28-day static range
finding test. Concentrations of 500, 50, 5.0, 0.5,0.05 mg/kg dry weight plus controls will
be selected for the static range-finding test. A negative control consists of overlying
water and sediment without test substance.

For the definitive test, each test substance concentration will be 50% of the next higher
concentration of the test substance.

2.1.3 Solvent Control

An organic solvent (N,N-dimethylformamide) will be used as a carrier to solubilize the
test substance. The solvent volume utilized will remain constant across the test
concentration series. A solvent control will be included in each test and will consist of
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sediment plus the equivalent volume of solvent used during the application of the test
solutions to the sediment. The solvent volume will be kept as low as possible.

2.1.4 Application of Test Substance to Sediment

The appropriate amount of test substance will be removed for dosing the exposure
system (e.g., weighed on an analytical balance or volumetrically measured with a
graduated pipette). A Chemical Usage Log will be maintained in which the amount, the
date, the intended use and the user's initials will be recorded each time the test
substance is used. The amount of test substance will be applied to the sediment
according to the following formula:

S d· C· T.S.• e unent oncentration (e.g., mg a r./kg) =----
S.A.xD.W

where:

T.S. test substance (mg a.i.)
SA wet sediment amount (kg)
D.W. (percent dry weight of sediment) ... 100

The test substance will be applied by the following method:

For each dose level, a glass jar will be filled with natural sediment followed by
approximately 3 times the volume of overlying water, to give a water-volume to
sediment-volume ratio of 3:1. The jar contents will be shaken to suspend the sediment
immediately prior to dosing individually with a solution containing
octamethylcyclotetrasiloxane, 0" in N,N-dimethylformamide (DMF). The jar will be
shaken again after dosing with 0, to distribute the test substance. After settling for 4
hours, the water will be decanted from the sediments. The sediment will be stirred to
assure homogeneity and then treated sediment will be allocated to individual test
vessels.

2.2 Test System

2.2.1 Species

The oligochaete, Lumbriculus variegatus, will be the species used in this reproduction
test. Prior to test initiation, synchronized oligochaetes of the same size are removed
from the culture aquaria and added to the exposure systems. The synchronization of
worms is performed to avoid "uncontrolled" regeneration and reproduction that may
contribute high variation in the test results.

2.2.2 Justification of Test System

The oligochaete Lumbriculus variegatus is recommended for use in OECD guidance
(OECD 2007) for sediment toxicity testing. This species will be used because it is
tolerant to a wide range of sediment types and widely used for sediment toxicity and
bioaceumulation testing. The OECD guideline 225 for testing of chemicals in spiked
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sediment relies on use of Chironomus species in testing. The larvae of Chironomus sp.
live at the sediment water-interface and exposure is to the top layer of sediment only.
The oligochaete Lumbricuius variegatus will contact sediment and pore water at greater
depths and theoretically provides a complimentary assessment of sediment toxicity to
Chironomus sp. testing.

2.2.3 Synchronization of Oligochaetes

Approximately two weeks prior to test initiation, the worms will be artificially fragmented
and the posterior ends will be left to regenerate new heads. Worms are artificially
fragmented using a scalpel to remove the anterior portion of each worm. The worms will
then be held under test conditions (i.e., water and test sediment) for a period of 10 to 14
days to regenerate new heads. This provides organisms that are "synchronized"worms
and are equally exposed to the treated sediment.

2.2.4 Origin

Lumbricuius variegatus cultures will be maintained at Springborn Smithers Laboratories.
The oligochaetes will be cultured in aquaria under flow-through conditions. The water
used in the main culture is unadulterated well water from a 100-meter bedrock well
supplemented on demand with untreated Town of Wareham well water, and will be
characterized as soft water With typical ranges as total hardness of 30 to 60 mg/L as
CaCOs, alkalinity of 25 - 45 mg/L as CaCOs, pH of 6.9 to 7.7, and a specific
conductance of 140 to 200 microohms/cm. Culture water will be maintained at 23 ±
1 °C. An appropriate number of oligochaetes from the main culture population will be
artificially fragmented and placed in a small aquarium (e.g., 10 liter aquarium) with test
sediment and unadulterated well water under flow-through conditions. The synchronized
population will be acclimated to the test conditions by renewing the overlying water in the
small aquarium with test dilution water at the rate of approximately one volume
replacement per day. The test dilution water will consist of hard fortified well water with a
total hardness of 160-180 mglL as Cacos, alkalinity of 110-130 mglL as CaCOs, pH of
7.9-8.3 and a specific conductanceof 400-600 micromhos/cm.

The origin of the culture and the background of the test culture will be described in the
final report. The oligochaetes will be held in test sediment for a period of at least 10 to
14 days (synchronization period) to acclimate the organisms to the test sediment.

2.2.5 Feeding

The main culture of oligochaetes will be fed 15 mL of a flaked fish food suspension
(100 mg/mL), weekly. The synchronized population will be fed a flaked fish food
suspension after seven days of being acclimated to test conditions. The feeding rate of
the synchronized oligochaetes will be modified based on the size of this population.
Oligochaetes will be fed once during the study (see section 2.3.4).

2.2.6 Handling

Fine mesh nets and wide-bore pipettes will be used to remove and transfer the
oligochaetes from the cultures to the test system, taking care to minimize possible stress
due to handling. Oligochaetes that are damaged or dropped during transfer will not be
used.
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2.2.7 Loading

Prior to test initiation, a subsample of oligochaetes will be taken to determine dry weight
of the organisms. The ratio of total organic carbon (TOC) of the sediment to organisms
dry weight in each vessel will be calculated.

2.3 Physical System

2.3.1 Test Containers

The test chambers to be used in the 28-day static toxicity test will be 600-mL glass
beakers. The test chambers will be chemically clean before the test is started. The test
chambers will be washed with hot water and a detergent, rinsed with acetone, and then
rinsed extensively with water. Each test chamber contains 1.5 cm (75 mL) of sediment
and 6 cm (300 mL) of overlaying water. The total medium volume (sedimentlwater) is
maintained at 375 mL and the ratio of sediment to water is 1:4. Each test chamber will
be covered with a plexiglass plate to minimize evaporation. The test chambers will be
labeled to identify the treatment/controland the replicate designation.

2.3.2 Replication and Control of Bias

Four replicates (A through D) will be included with each test concentration. The control
and solvent control will have six replicates (A through F). Each replicate vessel will
contain ten individuals, a total of either 40 or 60 oligochaetes per concentration or
control. Oligochaetes will be added impartially to an intermediate beaker by adding no
more than two oligochaetes to each vessel until all beakers contain two oligochaetes.
This procedure will be repeated until each intermediate beaker contains ten
oligochaetes. The test will be initiated when each intermediate beaker of
10 oligochaetes is added to each respective test vessel. Four additional replicate test
vessels (E through H for each test concentration and G through J for the controls) will be
established for analytical measurements during the test. These vessels will be
maintained under the same conditions as the exposure vessels and will contain test
organisms. These additional replicates will not be included in the biological observations
for the study.

2.3.3 Overlying Water

Dilution water will consist of hard fortified well water with a total hardness of 160 to
180 mglL as CaCOa. The well water (total hardness about 30 mg/L as CaCOa)will be
fortified according to the formulation for hard water presented in "Methods for Acute
Toxicity Tests with Fish, Macroinvertebrates, and Amphibians" (U.S. EPA, 1975).
Dilution water will be filtered through an amberlite XAD-7 resin column prior to delivery to
the diluter. The column is 30 cm long and 1.6 cm wide. This filtration will effectively
remove any potential organic contaminants from the water. Total hardness, total
alkalinity, pH and specific conductance of the diluent water will be monitored on each
batch prior to use to assure that these parameters are within the normal acceptable
ranges. Total hardness and alkalinitywill be determined according to Standard Methods
for the Examination of Water and Wastewater (APHA, 1995). Ranges for these
parameters will generally be: total hardness, 160 to 180 mg/L as CaCOa;alkalinity, 110
to 130 mglL as CaCOa;specific conductance,400 to 600 prnhos/crn: and pH, 7.9 to 8.3.
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New batches of diluent water will be prepared when either the previous batch is
exhausted, when a water quality parameter (total hardness, alkalinity, etc.) differs from
the normal ranges, or after two weeks of holding. The diluent water will be aerated with
an air pump and air stones to bring the pH and dissolved gases into equilibrium with the
atmosphere. Fiberglass containers will be used to hold the diluent water, and water will
be pumped from this holding tank to the diluter. Periodic analysis of representative
samples of the dilution water source will be conducted using U.S. EPA standard
methods by GeoLabs, Inc., Braintree, Massachusetts, in accordance with Springborn
Smithers' SOP 7.92, to ensure the absence of potential toxicants, including pesticides,
PCBs and selected toxic metals, at concentrations which may be harmful to
oligochaetes.

2.3.4 Sediment

The test will be conducted using natural freshwater sediment of medium organic carbon
content (e.g., 2 - 5% OC). The freshwater sediment used in this study will be collected
from a site known to be free from contamination. The natural sediment will be wet
pressed through a 2 mm sieve to remove large particles and will be characterized for
total organic carbon content, pH, percent sand, silt, clay (particle size distribution) and
percent water holding capacity by Agvise Laboratories, Northwood, North Dakota. The
ammonia concentration in the sediment pore water will be analyzed prior to the use of
the sediment. Periodic analyses of representative samples of the sediment will be
conducted using U.S. EPA standard methods by GeoLabs, Inc., Braintree,
Massachusetts, in accordance with Springborn Smithers' SOP 7.92, to ensure the
absence of potential toxicants, Including pesticides, PCBs and selected toxic metals, at
concentrations that may be harmful to oligochaetes.

In addition, Urfica sp. powder will be added to the sediment at a rate of 0.25% of the
sediment dry weight as a food source for the oligochaetes during the test, along with
alpha-cetlulose at 0.25% of the sediment dry weight.

2.4 Test Conditions

2.4.1 Temperature

Water temperature of the test solutions will be maintained at 20 ± 2 'C by conducting the
test in a water bath maintained at the appropriate test temperature. The temperature
between replicates vessels at anyone measurement interval should be ± 1 'C.

2.4.2 Lighting

The test will be conducted in a light controlled laboratory. The test will be illuminated to
a light intensity of 100 to 500 lux using fluorescent bulbs. A 16-hour light, s-hour dark
photoperiod will be maintained with an automatic timer. Light intensity will be measured
once during the study,

2.4.3 Dissolved Oxygen

Total dissolved oxygen will not be allowed to drop below 30% of the air saturation value
(ASV). Aeration (with oil free air) will be initiated prior to test initiation to maintain the
dissolved oxygen concentration at or above 30% of the ASV.
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2.4.4 Preparation of Test Vessels

The sediment and overlying water will be added to the test vessels two days prior to the
addition of the test organisms. During this period the test vessels will be held under test
conditions. The amount of sediment is added to each test vessel to a layer of 1.5 cm
deep (75 mL). To avoid separation of the sediment ingredients, a turbulence reducer is
used to add the 6 cm of overlying water (300 mL of water). The turbulence reducer
consists of a plastic disk that floats as the water is poured in the test vessel, taking care
not to disturb the sediment. The initial water level in each test vessel will be marked so
as to evaluate evaporation.

Each test vessel IS covered with a plastic plate and gentle aeration is provided through a
glass pipette fixed approximately 2 to 3 cm above the sediment surface, Aeration is
delivered at a rate of 1 to 3 bubbles per second. If necessary, the water level in each
test vessel will be topped off with deionized water (i.e., twice weekly) to prevent a
change of more than 10% (i.e., 30 mL) of the total overlying water volume.

2.4.5 Initiation of Test Organisms

Two days before exposure initiation (day -2) the treated and control sediments will be
added to the replicate test vessels and the overlying water will be added (section 2.4.4).
This allows the sediment and water to equilibrate prior to addition of the test organisms.

The exposure will be initiated (Day 0) when all vessels contain ten synchronized
oligochaetes and the exposure will terminate 28 days thereafter.

2.5 Sampling and Observations

2.5.1 Sampling

Prior to test initiation and before the sediment is allocated to the replicate test vessels. a
sample of sediment from each treatment level and controls will be removed and
analyzed. In addition, a sample of the stock solution used to apply the test substance
will be sampled and analyzed.

During the in-life phase, samples of the sediment from each treatment level and controls
will be removed on test day 0, test day 7 and at test termination (test day 28) for
determination of test substance concentration. The sample volume of sediment will be
dependent upon the analytical methodology employed for determination of test
substance concentrations. Three quality control (QC) samples will be prepared at each
sampling interval and stored and analyzed with the set of study samples. The QC
samples will be prepared in sediment at test substance concentrations similar to the
treatment level range. Results of these analyses indicate the accuracy of the analytical
method for measuring test substance concentration at each sampling period. The
analytical method used to measure test substance concentrations in the exposure
solutions will be validated by Springborn Smithers Laboratories at the expected nominal
concentration range prior to test initiation.
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2.5.2 Sampling Devices

The entire volume of overlying water will be removed from each test vessel carefully by
decanting or pipetting. After removal of the overlying water the sediment will be mixed
thoroughly. An appropriate size sample of the mixed bulk sediment will then be removed
with a stainless steel spatula for determination of sediment test substance
concentrations.

2.5.3 Water Quality Measurements

On the day of addition of the test organisms (day 0) and test termination (day 28),
temperature, dissolved oxygen (DO) concentration and pH will be measured and
recorded in each test vessel established for biological observations (replicates A through
o for treatment levels and A through F for controls). In addition, temperature, dissolved
oxygen (DO) concentration and pH will be measured and recorded daily in a replicate
test vessel established for biological observations of each concentration and control(s).
Daily measurements will be alternated among replicate vessels. Total hardness,
alkalinity, and specific conductance will be determined on day 0 and at test termination
in a sample from the highest concentration tested and the solvent control. Total
ammonia will be measured in the highest concentration and the solvent control at test
initiation and three times weekly throughout the duration of the test. Overlying water
removed for water quality determination on day 0 will be taken from additional replicates
set-up for chemical analysis. Temperature will be monitored continuously in an auxiliary
vessel, maintained in the water bath with all test vessels, by using a minimum-maximum
thermometer. Readings of temperature extremes will be recorded daily.

2.5.4 Biological Observations

Following addition of the oligochaetes and daily thereafter, until termination,
observations of oligochaete mortality and abnormal behavior (e.g., leaving sediment) will
be made and recorded.

2.5.5 Test Termination

On test day 28 of the exposure, the replicate vessels from each exposure level (four
replicates) and controls (six replicates) will be terminated to determine number of
surviving oligochaetes and biomass of surviving oligochaetes.

Surviving worms will be assigned to one of three groups:

a) large complete worms (adults) without regenerated body regions

b) complete worms with regenerated, lighter colored body regions

c) incomplete worms (i.e., recently fragmented worms with non-regenerated
body regions)

The biomass is determined by placing the entire number of surviving oligochaetes in
each replicate vessel in a tared weigh tin and then drying In an oven at 100 ± SoC
overnight (18 to 24 hours). Following drying, the tins are cooled to room temperature In
desiccators and then weighed to the nearest 0.01 mg on a calibrated analytical balance.
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2.5.6 Acceptability Criteria

For the test, the following criteria have to occur in the control or the test will be
considered unacceptable:

• Based on the results of a ring-test, the average number of living worms per
replicate vessel in the control should have increased by a factor of 1.8 at the end of
the exposure compared to the number of worms per replicate at the start of the
exposure.

• The dissolved oxygen concentration should not be < 30% of the air saturation
value (ASV) at the end of the test.

• The pH range in overlying water at the beginning and end of the test should be
between 6 and 9.

3.0 STATISTICAL ANALYSES

3.1 Endpoints

The endpoints used for determination of significant effects by statistical evaluation include
number of surviving oligochaetes per replicate vessel and biomass of oligochaetes per replicate
vessel. All concentration-effect relationships are based on the nominal concentrations of test
substance in the sediment.

3.2 Statistical Methods (Determination of LOEC/NOEC)

If a solvent is used as a carrier for the test substance, at-Test (p S 0.05) will be used to
compare the results (survival) of the solvent control to the control data. If the data are similar,
they will be pooled for further analyses. If the data are not similar, the remaining statistical
analyses will be performed comparing the treatment data to the solvent control data.

The data will be tested for normality and homogeneity of variance using Shapiro-Wilks' Test or
Chi-Square Test (depending on the number of replicates in the analysis) and Bartlett's Test or
Cochran's Test. If the data passes these two tests, then a parametric method will be used to
evaluate the results of test, e.g., William's Test or Dunnett's Test. If the data fails the test for
normality and homogeneity of variance, then a non-parametric method will be used to evaluate
the results of the test, e.g., Dunn's (Sokal and Rohlf, 1981) or Steel's One-Many Rank Test
(Weber et al, 1989). If necessary, mean values will be transformed using square root, arcsine
square root, or log conversion procedures. The Lowest-Observed-Effect-Concentration (LOEC)
is defined as the lowest test concentration that shows a statistically significanteffect and the No
Observed-Effect-Concentration (NOEC) is the highest test concentration that shows no
statistically significant difference from the control.

3.3 Transformations

Transformation of data is performed with data representing endpoint estimates obtained as a
proportion (e.g., survival). Prior to analyZingdata of this type, the observed proportion in each
vessel is transformed by using the arcsine square-root transformation.
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4.0 RECORDS TO BE MAINTAINED

Records to be maintained will include, but will not be limited to, correspondence and other
documents relating to the interpretation and evaluation of data as well as all raw data and
documentation generated as a result of the study.

5.0 REPORTING

The raw data and final draft of the report will be reviewed by the Quality Assurance Unit and the
Study Director. Chemical and water quality measurements will be reported to various levels of
significance depending on the accuracy of the measuring devices employed during anyone
process. The draft report will be initially submitted to the Study Sponsor for review. Upon
acceptance by the Sponsor, the final report will be submitted. The final report will meet the
formatting requirements of EPA's PR Notice 86-5. All reports will include, but will not be limited
to, the following information:

• The report and project numbers from Springbom Smithers Laboratones and Sponsor
study number (if any).

• Laboratory and site, dates of testing and personnel involved in the study, i.e., Study
Monitor, Study Director and Principal Investigator.

• Identification of the test substance which may include chemical name, additional
designations (e.g., trade name), chemical designation (CAS number), empirical formula,
molecular structure, manufacturer, lot or batch number, water solubility, vapor pressure,
degree of purity of test substance (percent test chemical) (Sponsor supplied, if
available).

• Characterization and origin of the dilution water.

• Characterization and oriqm of the sediment.

• Scientific name of the test organisms, source and culturing information.

• Test container volume, sediment and water volume, number of replicates used per
concentration, and mass of oligochaetes used per treatmenVcontrol.

• Description of exposure system and application of test substance to sediment.

• Test temperatures, dissolved oxygen concentration, and pH; and photoperiod and light
intensity used, as well as specific conductance, total ammonia, total alkalinity and total
hardness measured.

Description or reference (or inclusion as an appendix) to chemical and statistical
procedures applied.

• Analytical results of test concentration measurements and QC samples.

Page 43

• The nominal test substance concentration in sediment.

Springborn Smithers Protocol No.: 062608l0ECDIOltgochaete/Spikad Sediment Page 10 of 12





Springborn Smithers Study No. 13937.6103

Number of surviving worms and biomass per replicate vessels for each treatment level
and control.

• Data evaluation and conclusions.

• Deviations from the protocol not addressed in protocol amendments will be listed,
together with a discussion of the impact on the study.

• Good Laboratory Practice (GLP) compliance statement signed by the Study Director.

Date(s) of Quality Assurance reviews, and dates reported to the Study Director and
management, signed by the Quality Assurance Unit.

• Location of raw data and final report.

6.0 PROTOCOL CHANGES

All amendments to the approved protocol must be documented in writing and signed by both the
Study Director and the Sponsor's contact or representative. Protocol amendments and
deviations must include the reasons for the change and the predicted impact of the change on
the results of the study, if any. If necessary, amendments other than the one providing the
information required by page one of this protocol, may initially be verbally authorized, followed
by Springbom Smithers' written documentation. In such cases, the effective date of the
amendment will be the date of verbal authorization.

7.0 GOOD LABORATORY PRACTICES

All test procedures, documentation, records, and reports will comply with the Organization for
Economic Co-operation and Development (OECD) Good Laboratory Practices.

8.0 REFERENCES

APHA, AWWA, WPCF. 1995. Standard Methods for the Examination of Water and
Wastewater. 19th Edition, Washington, DC.

OECD, 1997. Good Laboratory Practice in the Testing of Chemicals. Paris, France.

OECD. 2007. OECD Guideline 225. Sediment Water Lumbriculus Toxicity Test Using Spiked
Sediment. 16 October 2007. Paris, France.

Sokal, R.R. and F.J. Rohlf. 1981. Biometry. 2nd Edition. W.H. Freeman and Company, New
York. 859 pp.

U.S. EPA. 1975. Methods for Acute Toxicity Tests with Fish, Macroinvertebrates, and
Amphibians. Ecological Research Series (EPA-660/3-75-009). 61 pp.
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U.S. EPA. 40 CFR, Part 160. Federal Insecticide, Fungicide, and Rodenticide Act. Good
Laboratory Practices Standards; Final Rule. Office of the Federal Register, National
Archives and Records Administration. U.S. Government Printing Office, Washington,
D.C.

Weber, C.1. et al. 1989. Short-term methods for estimating the chronic toxicity of effluents and
receiving waters to freshwater organisms. 2nd edition. EPA/600/4-89/001.
Environmental Monitoring Systems Laboratory, U.S. Environmental Protection Agency,
Cincinnati, OH.

Williams, D.A. 1971. A test for differences between treatment means when several dose levels
are compared with a zero dose control. Biometrics, 27: 103-117.

Williams, D.A. 1972. A comparison of several dose levels with a zero dose control. Biometrics,
28: 519-531.
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rfi" SM! nrl?:R.~

~Springborn
Massachusetts Research Center
790 Main Slreet' Wareham, MA· 02571·1037· Phone: (508) 295-2550· Fax (508) 295-8107

PROTOCOL AMENDMENT
Al'Ilendment No.:
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Effective DatA>:

Protocol Title:

ProtocolNumber:

SplICles:

Study Sponsor:

Test SUbstance:

StUdy No.:

17 December 2008

seonnent-water Lumbriculus Toxicity Test using Spiked SedIment. Followmg
OECD Guideline 225

062608/0ECD/Oligochate/Spiked Sediment

Lumbriculus variegatus

Cefic

04

13937.6103

Amendment:
1. Protocol Cover Page, study Specific Information
The following information is being provided as requested on the protocol cover page:

Internal Standard Tetrakis (Trtmethylslloxy) Silane Lot Number: 80-12648 Purity· 99.8%

Test Concentrations: 100.50,25, 13 and 6.3 mglkg plus controls

Proposed Experimental Dates (Start) January 2009 (Termination) February 2009

2. Page 2, section 2.1.3Solvent Control
The protocol states that an organic solvent (DMF) will be used as a carrier to solUbilize the test
substance. In this study, acetone will be the organic solvent used to solUbilize the test substance

3. P~ 3, Section 2.1.4Application ofTest Substance to the Sediment
The protocol states that the sediment will be dosed Witha solution containing D4 dissolved in DMF. In thiS
study, the sediment will be dosed with a solution containing D4 dissolved in acetone.

4. Page 9, Section 3.1 endpoints
The protocol states that all concentration-effect relationships will be based on nommal concentrations of
the test substance In the sediment. In this study, all concentration-effect relationships will be based on
measured concentrations of the test substance in the sediment

Other Locations: 2900 Quakenbush Road, POBox 620· Snow Camp, North Carolina 27349· Phone. (336) 376-0141
-Fax: (336) 376-0145
Seeslrasse 21. Horn. CH·9326, Swllzerland' Phone (41) 71844-6970· Fax' (41) 71 841.8630

Letlen, ReportSand Protocol., Spongbom Smlthel8 lsooratOl'iee: leltenl, fepon, and prolocol8 aro ISsued torthe.~ uso of Ihe cfiMts IOYJhOllthey are addreswd No
quotations from repO'ls Dr protocols or OIl. aflha Sprtngbom Smll:hero Laboratooea name ISpomllttedexcopt as ollpl':essly 8uthOnzoo Inwr'Ilrng Leier., reporls 8n<l' protocols
apply only 10 lho specl1ic melOlials. pro<fU'Cls or prot;esse, ((1$18<1. ell8mlO8d Of surveyed !Jlld «e not neceS5llnly lndoc:allVQ 0( tI".eqlJQlllies of spparenlly identical or ~~8r
materials,prodlJCt& or pt'OCQSS&S Tho Il.eblhty of SpnngbornSmdher&LIlbo;'/flOl'io5 With reepectte S8NlIOel>rendGred ,han 0&lrnUed tothe amountorlhe COl'IlIldera!lon peld for
such SetVlCeS and nollnclude any COI\lIequontlat dmiages
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13797.6103
Page 2 of 2

None of the above changes will have a negative impact on the study.

Approval Signatures:

l?-I n .... (of
Dale

_____L~ _
-CfiriStian R. Picar

Springborn Smithers StUdy Director

~
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CJSp;ingborn
Massachusetts Research Center
790 Main Slr.et· Wareham, MA· 02571·1031· Phone' (508) 295·2550' Fax (508) 295-8101

PROTOCOL AMENDMENT
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Amendment No.:

Effective Date:

ProtocolTitle:

Protocol Number:

Specl,*,:

Study Sponsor:

Test Substance:

Study No.:

2

13 February 2009

Sediment-Water Lumbnculus Toxicity Test using Spiked Sediment, Following
OECD GUideline 225

062608/0ECD/Oligochate/Spiked Sediment

Lumbnculusvariegatus

Cefic

D4

139376103

Amendment:
1. Page 3, Sectlon 2.1.4 -Appllcallon of the Teet Substance
The protocol states that the dosed sediment/water mixture will be allowed to settle for tour hours and the
water will then be decanted from the sediment. In this study, the dosed sediment/water mixture will be
allowed to settle overnight (approximately 16 hours) before decanting the water from the sediment.

2. Page 8. Section 2.6.2 - Sampling Devk:es
The protocol states that the sediment in the test vessel will be mixed thoroughly and an appropriate sized
sample of mixed bulk sediment will be removed with a stainless steel spatula for analysts. In this study, an
appropriate sized sediment sample will be removed from the test vessels on days 0, 7 and 28 and
centrifuged at approximately 1200 g for 15 to 30 minutes. After centnfuging, the pore water is decanted or
removed by pipette An appropriate size sample of sediment will then be removed from the centrifuge
tube with a stemless steel spatula for determlnanon of sediment concentrations.

None of the above changes will have a negative Impact on the study,

Approval Signatures:

CMC,~ ;1~"-----
Spnngborn Smithers Study Director

Date

Page 1 of 1

other Location.: 2900 Quekenbu.h Road, P O. Box 620' Snow Camp. Northcaroma 27349· Phone' (336) 316·0141
·Fax, (336) 376·0145
S••strasse 21· Horn, CH-9326. Switzerland· Phone: (41) 71844·6970· Fax (41) 71641·8630

teners. Reports and Prolocob Spmgbom Smithers L$l)OralonElSletta"" repot1s and prolOCOIsBl'tt ISSuedlor the llllClu51veUlItt ct ee clients IQwhom1hey lUG addressed No
C;UOI8bOl'Jl lrom I"Erportsor protocols or l.IM OflM Spri'lgbom Smiltter6l.abCn:1tonOI narre III perlfllU«t OJlOept tiS ~lSly sulhortzad ,n ""nllng Let»l'6 repom and prolo(;(lls
apply only to \he spoclftc malenal" produt:Uor~ lfiled, examinedor.~ &rid 8f'$ 001neceM&riIy IrtdlCellw of 1M ql.l8llll" of 8pperOrrtlyIClentlcaI or alritilllr
meullfab, prlJduc:tsor crocessee The WebllilyofSp1ingbomSmdt}Qn Llboralot!8lI wilr l'Ospe<;11O ser.u:e. ronde«l<f :shall be limited to tM amoum oflhe GOOSl4eratlon pald fer
5UchS8MO&S BOdnel fldude Mf cOllsequenllal dWll(lQel
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n.~ilMn_ll'

I...~Springborn
MB:)S8chlJsetfs Research cemor
790 Main street- Warel1am, MA' 02571-1037· Phone (508) 295-2550· Fax (508) 295-8107

PROTOCOL AMENDMENT
Amendment No.:

Effe<:tlve Date:

3

8 May 2009

Protocol Title: Sediment-Water Lumbriculus Toxicity Test using Spiked Sediment, Following
OECD GUideline225

Protocol Number: 062608/0ECD/Oligochate/Spiked Sediment

Study Sponsor:

Test SUbstance:

Study No.:

Lumbrlculus varlegatus

Cefie

D4

13937.6103

Amendment:
1. Protocol Cover Page Information and Amendment 1
An additional test concentration of 3.1 mglkg is being added to the range of concentrahons listed in
Amendment 1.

2. Amendment 2
Amendment 2 states that sediment samples will be centrifuged at approximately 1200 g for 15 to
30 minutes, In thiS study, sediment samples will be centrifuged at approximately 10,000 g for 15 to
30 minutes.

None of the above changes will have a negative Impact on the study.

Date

~L~.
DateChr Ian R. PIC rd

Springborn Smithers Study Director

/~-~
Study Sponsor Representativ

Approval Signatures:

Page 1 of 1

Other Locetlona: 2900 Quakenbush Road, P O. Box 620' Snow Camp, North Carolina 27349· Phone: (336) 376-0141
-gax- (336) 376·0145
seestresse 21 • Horn, CH-9326, Sw,t.eIland· Phone' (41) 71 844·6970' Fax. (41) 71 841-8630

Lelle". Repot18a(ld Protocols Spllngoom SrnIlI\Grs lAlhoralon8ilaMr5 IlIposU and ptO\oc:OIs are13~ for1M fl#1u"lveuse OIlhoc/IOI'JIS 10wl'lom!hey (l(e addmsM No
quOialiOm frO'Tl ropoct$ 0( protocolsor use or !lie Spr~ Smilh&l'$ Labotiliones nene 18P6'Irrultee! eJllCepl S$ olCpfOssly aUlhonzed11'1 vni!,ng lett&r$,~e tlndprotocols
epply only 10 lhe ep«arlCmalenat., produ:ls or pro<:$Sh!S 18lllod, elWlTl~ or StJNe~ aM are not necessar!lylI1dlcatlV8 of n-e CjlJehlles of appe.reotJy l(f~at or SJUIW
mOlenal'!, fll'Oduc:11I or prnc&Sael Thenab~lty or Sprlngbom SmrthQrl LBbOllltooes withreapeette leNleeS roodoradst:f\ll be limited10thO"mOUlt of thltcOf'lS4(lerahOfl pilld tor
such8&rYlOO8 end nol'ndude any cCJllI&Quenbfll damll.ges
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APPENDIX 2 - ANALYTICAL METHODOLOGY

(ARTIFICIAL SEDIMENT)
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SUMMARY
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Methodology was validated (25 March 2009) to quantify the amount of D4 present in artificial

sediment. Recovery samples containing the test substance were extracted twice with acetonitrile

and hexane. The hexane extracts were combined and diluted with hexane prior to analysis. An

aliquot of the final extracts were analyzed by automated injection on a gas chromatographic

system equipped with mass selective detection (GC/MSD).

This method was validated by fortification of artificial sediment with D4 at nominal

concentrations of 0.600, 10.0 and 100 ug a.i./g. Recoveries ofD4 averaged 82.1 ± 9.02%. Due

to instrumental carryover, the LOQ is set to the lowest validated concentration, i.e., 0.600 ug/g.

Defined limits for acceptance of quality control sample performance in subsequent studies were

set at 70 to 120%.

EXPERIMENTAL
Equipment

1. Instrument:

2. Balances:

3. Shaker table:
4. Centrifuge:
5. Laboratory equipment:

Reagents

1. Acetone:
2. Hexane:
3. Acetonitrile:
4. Nitric acid:
5. Reagent grade water:

Hewlett Packard Model 6890 gas chromatograph equipped
with mass selective detector series 5973, Hewlett Packard
autosampler, Hewlett Packard Model 7683 injector and
Hewlett Packard ChemStation Version C.OO.OOO for data
acquisition.
Sartorius BL21OS, Orion 0960, Sartorius MA45C moisture
balance
Lab-Line orbit shaker
Beckman GS-6R
syringes, volumetric flasks, volumetric pipets, Pasteur
pipets, autosampler vials, 45-mL glass vials with
PTFE-lined caps, and amber glass bottles with
Teflon®-lined caps

Burdick & Jackson, reagent grade
Burdick & Jackson, reagent grade
Burdick & Jackson, reagent grade
JT Baker, reagent grade
Prepared from a Sybron/Barnstead NANOpure®water
purification system (meets ASTM Type II requirements)
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Test Substance

The test substance, D4, was received on 8 July 2008 from Dow Corning Corporation, Midland,

Michigan. The following information was provided:

Name:
Synonyms:

Batch No.:
CAS No.:
Purity:
Recertification Date:

D4
octamethy1cyclotetrasiloxane (Supplied as Dow Corning'"
244 Fluid)
LL084732
556-67-2
99.77%
17 June 2011

Upon receipt at Springborn Smithers, the test substance (SSL No. 130-24) was stored at room

temperature in the original container in a dark ventilated cabinet. Concentrations were adjusted

for the purity of the test substance and are presented as active ingredient (a.i.).

Internal Standard

The internal standard, tetrakis(trimethylsiloxy)silane, was received on 10 October 2008 from

Gelest, Inc., Morrisville, Pennsylvania. The following information was provided:

Name:
Synonym:
Lot No.:
CAS No.:
Purity:
Recertification Date:

tetrakis(trimethylsiloxy)silane
Trimethylsiloxysilicate (M4Q)

8D-12648
3555-47-3
99.8%
Not listed

Upon receipt at Springborn Smithers, the internal standard (SSL No. 132-03) was stored at room

temperature in the original container in a dark ventilated cabinet. This sample was used in the

quantitation of D4 in the exposure solutions and quality control samples during testing.
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PROCEDURES

Preparation of Stock Solutions

A 10.0 mg a.i./mL D4 stock solution was prepared by placing 0.2514 g ofD4 (0.2508 g as active

ingredient) in a 25.0-mL volumetric flask and bringing it to volume with acetone. Two

secondary stock solutions (100 and 1000 mg a.i./L) were prepared by placing 0.500 and 5.00 mL,

respectively, of the 10.0 mg a.i./mL primary stock solution in separate 50.0-mL volumetric flasks

and bringing each to volume with acetone. The 100 mg a.i./L secondary stock solution was used

to fortify the low-level recovery samples. The 1000 mg a.i.lL secondary stock solution was used

to fortify the mid- and high-level recovery samples.

A 1.00 mg a.i./mL D4 stock solution was prepared by placing 0.1005 g of the test substance

(0.1003 g as active ingredient) in a 100-mL volumetric flask and bringing it to volume with

hexane. Two secondary stock solutions (10.0 and 100 mg a.i./L) were prepared by placing 0.500

and 5.00 mL, respectively, of the 1.00 mg a.i./L primary stock solution in separate 50.0-mL

volumetric flasks and bringing each to volume with hexane. The 10.0 and 100 mg a.i./L

secondary stock solutions were used to prepare calibration standards.

A 10.0 mg/mL tetrakis(trimethylsiloxy)-silane internal standard stock solution was prepared by

placing 0.2504 g of the internal standard in a 25.0-mL volumetric flask and bringing it to volume

with acetone. A 1000 mg/L secondary stock solution was prepared by placing 5.00 mL of the

10.0 mg/mL primary stock solution in a 50.0 mL volumetric flask and bringing it to volume with

acetone. The 1000 mg/L secondary internal standard stock solution was added to the mid- and

high-level recovery samples.

A second 100 mg/L secondary internal standard stock solution was prepared by placing

0.500 mL of the 10.0 mg/mL primary internal standard stock solution in a 50.0-mL volumetric

flask and bringing it to volume with hexane. The 100 mg/L secondary internal standard stock

solution was added to the low-level recovery samples, the control samples and the calibration

standards.
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All stock solutions were stored in a refrigerator in glass amber bottles fitted with Teflonf-lined

caps.

Preparation of Calibration Standards

Calibration standards were prepared in hexane by fortifying with the 10.0 and 100 mg a.i./L

secondary stock solutions to yield concentrations of 0.0200, 0.0500, 0.100, 0.200, 0.300 and

0.500 mg a.i./L. Each calibration standard was fortified with 150 ul. of the 100 mg/L secondary

stock solution using the scheme outlined in the following table:

D4 Stock Fortification
Internal

Fortification
Calibration

Concentration Volume
Standard Stock

Volume
Final Volume Standard

(mg a.i.JL) (mL) Concentration
(mL)

(mL) Concentration
(m2lLl (mz a.i.JL)

NAa NA 100 0.150 50.0 0.00
10.0 0.100 100 0.150 50.0 0.0200
10.0 0.250 100 0.150 50.0 0.0500
10.0 0.500 100 0.150 50.0 0.100
100 0.100 100 0.150 50.0 0.200
100 0.150 100 0.150 50.0 0.300
100 0.250 100 0.150 50.0 0.500

NA = Not Applicable.

Sample Fortification and Preparation

All glassware used for the preparation and extraction of recovery samples was subjected to

rigorous cleaning before use. The glassware was soaked and rinsed well with 20% nitric acid in

water. This was followed by a water rinse to remove the nitric acid, and then a rinse with

acetone to remove residual organics. Glassware was rinsed with copious amounts of hexane

prior to use.

The recovery samples were prepared by fortifying artificial sediment (5.00 g, dry weight) with

D4 at concentrations of 0.600, 10.0 and 100 ug a.i./g. The low-level recovery samples were

prepared by fortifying 5.00 g (dry weight) of artificial sediment using the 100 mg a.i./L

secondary stock solution. The mid- and high-level recovery samples were prepared by fortifying

5.00 g (dry weight) of artificial sediment using the 1000 mg a.i./L primary stock solution. Each
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concentration level was produced in triplicate. In addition, three recovery samples 5.00 g (dry

weight) were left unfortified to serve as controls.

A 0.600-mL aliquot of the 1000 mg/L secondary internal standard stock solution was added to

the high-level recovery samples. A 0.0600-mL aliquot of the 1000 mg/L secondary internal

standard stock solution was added to the mid-level recovery samples. A 0.150-mL aliquot of the

100 mg/L secondary internal standard stock solution was added to the control and low-level

recovery samples.

D4 Stock Fortification Internal
Fortification Sample SampleStandard StockConcentration Volume

Concentration
Volume Mass Concentration

(mg a.i.lL) (mL)
(mz/L) (mL) (g) (Jig a.i.lg)

NA NA 100 0.150 5.00 0.00
100 0.0300 100 0.150 5.00 0.600

1000 0.0500 1000 0.0600 5.00 10.0
1000 0.500 1000 0.600 5.00 100

NA = Not Applicable.

Extraction

All recovery samples (5.00 g, dry weight) were prepared in 45-mL glass vials with PTFE-lined

caps. An aliquot (6.00-mL) of acetonitrile was added to each sample. An aliquot of hexane

(12.0 mL) was added to the vials that contained both sediment and acetonitrile. The samples

were placed on a shaker table at 150 rpm for 30 minutes and centrifuged at 1500 rpm for 15

minutes to separate the layers. At this point the samples contained three layers: the top layer was

hexane, the middle was acetonitrile and water and the bottom was the sediment. The upper

hexane layer was transferred to 50.0-mL volumetric flasks. An addition aliquot of hexane (12.0

mL) was added to the acetonitrile and sediment in the vials. The samples were placed on a

shaker table at 150 rpm for an additional 30 minutes and centrifuged at 1500 rpm for 15 minutes.

The extracts were combined and taken to volume with hexane. The mid- and high-level samples

were further diluted into the calibration standard range with hexane. An aliquot from each

recovery sample was collected for analysis by gas chromatographic analysis with mass selective

detection and negative chemical ionization (GC-MSDINCI).
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ANALYSIS
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DB-624 30m x 0.32mm x 1.8 urn
40°C (initial) and held for 2.00 minutes

GC Parameters:
Column:
Temperature:
Ramps:

Rate (OC/min)
10.0
30.0

Final Temperature (0C)
250
280

Hold Time (min)
0.00
2.33

Run Time:
Injection Volume:
Gas Flows:
Inlet Mode:
Purge Time:
Inlet Temperature:
Retention Time:

MSD parameters

Solvent delay:
Selected ion monitoring:

Temperatures:

26.33 min
2.0 flL
Carrier gas: Helium, at a constant flow of 65.2 mL/min
Splitless
on at 1.00 min at 60 mL/min
260°C
approximately 11.3 minutes

8.0 minutes

Ion (m/z) Dwell (msec) Comments
281 100 quantitation D4

369 100
quantitation

internal standard

MSD Transfer Line - 280°C
MS Quad - 150°C
MS Source - 230°C

Preparation of Standard Curve

Two sets of calibration standards were analyzed with each recovery sample set; one set prior to

analysis of the recovery samples, and the second set immediately following the analysis of the

recovery samples. Injection of recovery samples and calibration standards onto the system was

performed by programmed automated injection.

CALCULATIONS

A calibration curve was constructed by plotting the natural logarithm (In) of the analyte

concentration (mg a.i./L) in the calibration standards against the natural logarithm (In) of the

peak area of the calibration standards. The equation of the line (equation 1) was algebraically
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manipulated to give equation 2. The concentration of the test substance within each recovery

sample was determined using the regression coefficients from the quadratic equation, the natural

logarithm (In) of the peak area of the recovery sample and the dilution factor. Equations 2, 3 and

4 were then used to calculate measured concentrations and analytical results.

(1) In y = a(lnx)2 + b(lnx) + c

(2) lnx =
-b+~b2 -4aC

2a

(3) DC (x) = inverse(lnx)

(4) A=DC x DF

where:

y
a, b, c
x
C
DC (x)
DF

A

detector response (peak area) for analyte
= regression constants

detected concentration (ug a.i.lL) in the sample
constant c minus the natural log of the peak area; C = (c -lny)
detected concentration in the sample
dilution factor (the final sample volume divided by the original
sample volume)
concentration of the analyte in the original sample

The limit of quantitation (LOQ) was calculated using the following equation:
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where:

a, b, c
C
LOQINST
DFc TRL

LOQ

(5)

(7)

(8)

In(AreaMIN) = In(O.5 x ks)

-b + ~b2 - 4aC
In(LOQINsT) =

2a

LOQINST = inverse (lnLOQINST)

LOQ = LOQINST x DFCTRL

one half of the mean detector response (peak area) of the
low concentration calibration standard (two injections)
mean detector response (peak area) of the low concentration
calibration standard (two injections)
regression constants
regression constant c - AreaMIN; C = (c - In(AreaMIN))
limit of quantitation on the instrument
dilution factor of the control samples (smallest dilution
factor used)
limit of quantitation reported for the analysis

RESULTS AND DISCUSSION

The mean recovery was 82.1% ± 9.02%. Due to instrumental carryover the LOQ was set at

0.600 ug a.i.lg, the lowest validated concentration. Measured test sample concentrations

< 0.600 ug/g are reported as < 0.600 ug/g. The low concentration recoveries are reported even if

they fall below 0.600 ug/g, because that is their nominal concentration. Defined limits for

acceptance of quality control sample performance in subsequent studies were set at 70.0 to

120%.

Analytical results for the recovery ofD4 from artificial sediment are presented in Table 2A.

Representative chromatograms from the analysis of a calibration standard, recovery sample and a

control sample are presented in Figure 2A, Figure 2B and Figure 2C, respectively. A typical

regression analysis for D4 is presented in Figure 2D.
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Table 2A. Analytical results for the recovery of D4 from artificial sediment
during the method validation study.

SampleID

CtrlA
CtrlB
CtrlC

Low A

LowB

LowC

Mid A

MidB

MidC

High A
HighB
HighC

MEAN
STDDEV

O/OCV

Fortified
Concentration

(ug a.i.lg)

0.00
0.00
0.00

0.600

0.600

0.600

10.0

10.0

10.0

100
100
100

Dilution
Factor

10.0
10.0
10.0

10.0

10.0

10.0

40.0

40.0

40.0

400
400
400

Analytical Percent
Result of

(/lg a.i.lg) Fortified

< 0.600 NA
< 0.600 NA
< 0.600 NA

0.512 85.4

0.452 75.4

0.366 61.0

8.07 80.7

8.92 89.2

8.35 83.5

88.1 88.1
87.8 87.8
87.5 87.5

82.1
9.02
11.0

b

Concentrations expressed as less than values were below the limit of quantitation (LOQ). Due to instrumental
carryover the LOQ for this analysis is set at 0.600 ug/g, the lowest validated concentration. Measured test
samples concentrations <0.600 /lg/g are reported as < 0.600 ug/g.
NA = Not Applicable.

Note: Results were calculated using the actual analytical (unrounded) results and not the rounded values
presented in this table.
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Figure 2A. Representative chromatogram of a 0.2 mg a.i./L calibration
standard used for quantification during the method validation study
with D4.

Area Percent Report -- Sorted by Signal

Information from Data File:
File C,\MSDCHEM\1\DATA\D40325\03250006.D
Operator MED
Acquired 25 Mar 2009 19:17 using AcqMethod D4SIM
Sample Name: std 0.2mg/l
Misc Info
Vial Number: 6
CurrentMeth: C:\MSDCHEM\1\METHODS\D4SIM.M

~-
----

Ion 281.00 (280./0 to 281.10): 03250'000.0

11,29

1\ D4 1r3 tetrakis(trimethylsiloxy)silane _ _

Ho'o 12:00 13'00 14:00 15:00 '16'00' doo 18:00' '1'9:0'0' 'io:oo 21'00
--:::=:"--'-="'-"--,-,-"",,-,, - --- -, - - --~r'-369,Oo- (361r.70'(o 369,70j"U:l250nnlr 0

1143

JetrakiS(trimethYlsilOxY)Silane

11'0'0 1'2'0013.00 14.0011?09...=16:~S9U~;00 '1'9:0'0 '20~OO '21:00' '22'0'0' '23'00 2ioo~2~~' 2~'dol

~:'L~"".......-,rrIJ.-,...,r-r-'~1~'""'T',.J,l,...,rr:r'-r:r:1":':T"'-:r~:T:""'''''''''''''''''''''''T'~'T''';O;::;::r,....,":':r'~T'C'--''''-~
[
:U~d:::l 9, 0 10:00

20001

ime-> ~~':-90010:00

Retention Time Area Area % Ratio %

281. 00 amu
11.290 905398 70.974 100.000
14.428 370270 29.026 40.896

369.00 amu
14.429 173970 100.000 100.000

03250006.D Thu Mar 26 11:47:53 2009 Page 1
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Figure 2B. Representative chromatogram of a 10.0 J.1g a.i./g recovery sample
used during the method validation study with D4.

Area Percent Report -- Sorted by Signal

Information from Data File:
File C:\MSDCHEM\1\DATA\D40325\03250017.D
Operator MED
Acquired 26 Mar 2009 1:55 using AcqMethod D4SIM
Sample Name: MID B
Misc Info
Vial Number: 17
CurrentMeth: C:\MSDCHEM\1\METHODS\D4SIM.M

runaanceL".. ------::-9------ron 281.00 (280.7010281.70fl)32'5lllJ"rr[) ::"""-1

,'0000 ,.J~4~., n~1:~,(m~ofuY:~I"Y:'i.::, n, _,-;~__ .~
irne-> 9. 0 1000 11.00 12.00 1300 14.00 15.00 16.00 17.00 18.00 19.00 20.00 21.00 22.00 23.00 24.00 25.00 26.00
billidance, J\~~ 369.00(368:7Ola36~oorr.o-----'------

4000,

2000l: , _t,::~.m.ethY!Sil,O.:Si,lane
une-> ' iI.be' '10:0'0~11:00 12'OO'__1},OO, .14.00 ·1.5:001.6:0()__.1?,OL1~00· ·1-9.r-.00~2-0.""0·0~2-1.T""OO~·~2-2T"'~OO~·2~3:r-.OO"""""2~o...2~oP

Retention Time Area Area % Ratio %

281.00 amu
ll. 289 866427 72.749 100.000
14.429 324553 27.251 37.459

369.00 amu
14.432 153533 100.000 100.000

03250017.D Thu Mar 26 11:50:08 2009 Page 1
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Figure 2e. Representative chromatogram of a control sample during the
method validation study with D4.

Area Percent Report -- Sorted by Signal

Information from Data File:
File C:\MSDCHEM\1\DATA\D40325\03250011.D
Operator MED
Acquired 25 Mar 2009 22:22 using AcqMethod D4SIM
Sample Name: CTRL B
Misc Info
Vial Number: 11
CurrentMeth: C:\MSDCHEM\1\METHODS\D4SIM.M

U10n281.00 (280.70fo 281.70r03250011.0r5U:0:: /...~~ i

, 11.29 14t3 tetrakis(trimethylsiloxy)silane I
I ~'-'-~--""'I'~'-r:':11r:':"""~14rr~O:r'o{l\\~15CT~O~O~'~16T:O~0~1:r7r~Oi'70~1~8T:'iO'O~'~'1~9!:'~OO~2'FO.FiOO'T-~IFT"T'. ';:;,::;:.....~--:----" ~~~
"bundance 10 21.00 22.00 2300 24 00 2500 26 OO~

I
111~~ 3S9llU\36870 0 3ll9'70rll325OOTf.0 I'

~ i
2000: ' tetrakis(trimethylsiloxy)silane

i",~"._~, '~~"'---~IJL , I , "" ,
I!!,~~.. _~-.9.o 10.00 11:00 12:0'0 13:00 1400 15.00 16.00 17.00 18.00 19.00 20.00 2100

Retention Time Area Area % Ratio %

281.00 amu
11.293 183597 37.211 59.262
14.429 309804 62.789 100.000

369.00 amu
14.430 145441 100.000 100.000

03250011.D Thu Mar 26 11:48:59 2009 Page 1

Note: The small peak observed at 11.3 minutes has an area that is below that of the lowest standard and is
below the LOQ for this analysis. It is likely due to instrumental carryover from residual silicones in
thesystem.
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Figure 2D. A typical regression analysis for the calibration standards used to
quantitate D4 during the method validation study.

Polynomial Regression Analysis

= 5.8325E-02x' + 9.0724E-Olx + 2.9608E+00
R' = 9.9517E-Ol 2

2

-4.50 -4.00 -3.50 -3.00 -2.50 -200 -1.50 -1.00 -0.50 0.00

Concentration

Regression Analysis

r2 = 0.99517
Y= 0.058325x2 + 0.90724 + 2.9608

In Standard Standard In Standard
Internal

Standard
Concentration Concentration Response Response

Response
mg a.i.lL mg a.i.lL Area Area

Area
-3.912 0.0200 368592 167565
-2.996 0.0500 444997 166994
-2.303 0.100 1.2528 599001 171133
-1.609 0.200 1.6495 905398 173970
-1.204 0.300 1.9713 1242092 172997
-0.693 0.500 2.4071 1942742 174992
-3.912 0.0200 0.2891 253442 189805
-2.996 0.0500 0.7647 412187 191858
-2.303 0.100 1.2058 601713 180176
-1.609 0.200 1.5649 963981 201573
-1.204 0.300 1.8918 1334634 201269
-0.693 0.500 2.3646 2063702 193960

a Standard not used due to extreme variance.
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Methodology was validated (11 December 2008) to quantify the amount ofD4 present in

freshwater sediment. Recovery samples containing the test substance were extracted twice with

acetonitrile and hexane. The hexane extracts were combined and diluted with hexane prior to

analysis. An aliquot of the final extracts were analyzed by gas chromatography with mass

selective detection and negative chemical ionization (GC-MSD/NCI).

This method was validated by fortification of freshwater sediment with D4 at nominal

concentrations of 0.600, 10.0 and 100 f-lg a.i.zg, Recoveries ofD4 averaged 101 ± 18.1%. Due

to instrumental carryover, the limit ofquantitation (LOQ) was set at 0.600 ug a.i./g, lowest

fortified sample concentration. Defined limits for acceptance of quality control sample

performance in subsequent studies were set at 70 to 120%.

EXPERIMENTAL
Equipment

1. Instrument:

2. Balances:

3. Shaker table:
4. Centrifuge:
5. Laboratory equipment:

Reagents

1. Acetone:
2. Hexane:
3. Acetonitrile:
4. Nitric acid:
5. Reagent grade water:

Hewlett Packard Model 6890 gas chromatograph equipped
with mass selective detector series 5973, Hewlett Packard
autosampler, Hewlett Packard Model 7683 injector and
Hewlett Packard ChemStation Version A.O1.00 for data
acquisition.
Orion 0960, American Scientific Products SP182, Mettler
PBOOO, Sartorius MA45C moisture balance
Lab-Line orbit shaker
BeckmanGPR
syringes, volumetric flasks, volumetric pipets, Pasteur
pipets, autosampler vials, 45-mL glass vials with
PTFE-lined caps, and amber glass bottles with
Teflon®-lined caps

Burdick & Jackson, reagent grade
Burdick & Jackson, reagent grade
Burdick & Jackson, reagent grade
JT Baker, reagent grade
Prepared from a SybronlBarnstead NANOpure® water
purification system (meets ASTM Type II requirements)
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Test Substance

The test substance, D4, was received on 8 July 2008 from Dow Coming Corporation, Midland,

Michigan. The following information was provided:

Name:
Synonyms:

Batch No.:
CAS No.:
Purity:
Recertification Date:

D4
octamethylcyclotetrasiloxane (Supplied as Dow Corning"
244 Fluid)
LL084732
556-67-2
99.77%
17 June 2011

Upon receipt at Springborn Smithers, the test substance (SSL No. 130-24) was stored at room

temperature in the original container in a dark ventilated cabinet. Concentrations were adjusted

for the purity of the test substance and are presented as active ingredient (a.i.).

Internal Standard

The internal standard, tetrakis(trimethylsiloxy)silane, was received on 10 October 2008 from

Gelest, Inc., Morrisville, Pennsylvania. The following information was provided:

Name:
Synonym:
Lot No.:
CAS No.:
Purity:
Recertification Date:

tetrakis(trimethylsiloxy)silane
Trimethylsiloxysilicate (M4Q)

8D-12648
3555-47-3
99.8%
Not listed

Upon receipt at Springborn Smithers, the internal standard (SSL No. 132-03) was stored at room

temperature in the original container in a dark ventilated cabinet. This sample was used in the

quantitation ofD4 in the exposure solutions and quality control samples during testing.
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PROCEDURES

Preparation of Stock Solutions

A 10.0 mg a.i.lmL primary stock solution was prepared by placing 0.2516 g ofD4 (0.2510 g as

active ingredient) in a 25.0-mL volumetric flask and bringing it to volume with acetone. Two

secondary stock solutions (100 and 1000 mg a.i.lL) were prepared by placing 0.500 and 5.00 mL,

respectively, of the 10.0 mg a.i.lmL primary stock solution in separate 50.0-mL volumetric flasks

and bringing each to volume with acetone. The 100 mg a.i./L secondary stock solution was used

to fortify the low-level recovery samples. The lOOO mg a.i./L secondary stock solution was used

to fortify the mid- and high-level recovery samples.

A 1.00 mg a.i.lmL primary stock solution was prepared by placing 0.1007 g ofD4 (0.1004 g as

active ingredient) in a 100-mL volumetric flask and bringing it to volume with hexane. Two

secondary stock solutions (10.0 and 100 mg a.i.lmL) were prepared by placing 0.500 and

5.00 mL, respectively, of the 1.00 mg a.i./ml, primary stock solution in separate 50.0-mL

volumetric flasks and bringing each to volume with hexane. The 10.0 and 100 mg a.i./L

secondary stock solutions were used to prepare calibration standards.

A 10.0 mg/mL tetrakis(trimethylsiloxy) silane internal standard stock solution was prepared by

placing 0.2506 g of the internal standard in a 25.0-mL volumetric flask and bringing it to volume

with acetone. Two secondary stock solutions (100 and 1000 mg/L) were prepared by placing

0.500 and 5.00 mL, respectively, of the 10.0 mg/mL primary internal standard stock solution in

separate 50.0-mL volumetric flasks and bringing each volume with hexane and acetone,

respectively. A 0.0500-mL aliquot of the 100 mg/L secondary internal standard stock solution

was added to the control and low recovery samples prior to analysis. Aliquots of 0.0200 and

0.200 mL of the 1000 mg/L secondary internal standard stock solution were added to the mid

and high-level recovery samples, respectively, prior to analysis.

All stock solutions were stored in a refrigerator in glass amber bottles fitted with Tcflon'f-lined

caps.
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Preparation of Calibration Standards

Calibration standards were prepared in hexane by fortifying with the 10.0 and 100 mg a.i.lL

secondary stock solutions to yield concentrations of 0.0200, 0.0500, 0.100, 0.200, 0.300 and

0.500 mg a.i.lL. A 50-ilL aliquot of the 100 mg/L secondary internal standard stock solution was

added to the calibration standards prior to analysis. The calibration standard fortification

procedure is presented in the following table:

D4 Stock Fortification
Internal

Fortification
Calibration

Standard Stock Final Volume Standard
Concentration Volume

Concentration
Volume

(mL) Concentration
(mg a.i.lL) (mL)

(mg/L)
(mL)

(mg a.i.lL)
NA' NA 100 0.0500 50.0 0.00
10.0 0.100 100 0.0500 50.0 0.0200
10.0 0.250 100 0.0500 50.0 0.0500
10.0 0.500 100 0.0500 50.0 0.100
100 0.100 100 0.0500 50.0 0.200
100 0.150 100 0.0500 50.0 0.300
100 0.250 100 0.0500 50.0 0.500

NA = Not Applicable.

Sample Fortification and Preparation

All glassware used for the preparation and extraction of recovery samples was subjected to

rigorous cleaning before use. The glassware was soaked and rinsed well with 20% nitric acid in

water. This was followed by a water rinse to remove the nitric acid, and then a rinse with

acetone to remove residual organics.

The recovery samples were prepared by fortifying freshwater sediment (5.00 g, dry weight) with

D4 at concentrations of 0.600, 10.0 and 100 ug a.i.lg. The low-level recovery samples were

prepared by fortifying 5.00 g (dry weight) of freshwater sediment using the 100 mg a.i./L

secondary stock solution. The mid- and high-level recovery samples were prepared by fortifying

5.00 g (dry weight) of freshwater sediment using the 1000 mg a.i.lL secondary stock solution.

Each concentration level was produced in triplicate. In addition, three recovery samples 5.00 g

(dry weight) were left unfortified to serve as controls.
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A 0.0500-mL aliquot of the 100 mgIL secondary internal standard stock solution was added to

the control and low recovery samples prior to analysis. Aliquots of 0.0200 and 0.200 mL of the

1000 mg/L secondary internal standard stock solution were added to the mid- and high-level

recovery samples, respectively, prior to analysis. The sample fortification procedure is presented

in the following table:

D4 Stock Fortification
Internal

Fortification Sample SampleStandard Stock
Concentration Volume Concentration Volume Mass Concentration

(mg a.i.lL) (mL)
(mgIL) (mL) (g) (f.lg a.i./g)

NA NA 100 0.0500 5.00 0.00
100 0.0300 100 0.0500 5.00 0.600

1000 0.0500 1000 0.0200 5.00 10.0
1000 0.500 1000 0.200 5.00 100

NA = Not Apphcable.

Extraction

All recovery samples were prepared in 45-mL glass vials with PTFE-lined caps. An aliquot

(6.00-mL) of acetonitrile was added to each sample. An aliquot of hexane (12.0 mL) was added

to the vials that contained both sediment and acetonitrile. The samples were placed on a shaker

table at 150 rpm for 30 minutes and centrifuged at 1500 rpm for 15 minutes to separate the

layers. At this point, the samples contained three layers: the top layer was hexane, the middle

was acetonitrile and water and the bottom was the sediment. The upper hexane layer was

transferred to 50.0-mL volumetric flasks. An additional aliquot of hexane (12.0-mL) was added

to the acetonitrile and sediment in the vials. The samples were placed on a shaker table at

150 rpm for an additional 30 minutes and centrifuged at 1500 rpm for 15 minutes. The hexane

extracts were combined, taken to volume with hexane and mixed well. The mid- and high-level

samples were further diluted into the calibration standard range with hexane. An aliquot from

each recovery sample was collected for analysis by gas chromatographic analysis with mass

selective detection (GC/MSD).
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Varian WCOT Fused Silica, CP-SIL 8 CB,
30m x 0.25 mm x 0.25 urn
40°C (initial) and held for 2.00 minutes

GC Parameters:
Column:

Temperature:
Ramps:

Rate (OC/min)
10.0
30.0

Final Temperature eq
250
300

Hold Time (min)
0.00
2.33

Run Time:
Injection Volume:
Gas Flows:
Inlet Mode:
Purge Time:
Inlet Temperature:
Retention Time:

MSD parameters

Solvent delay:
Selected ion monitoring:

Temperatures:

Chemical Ionization gas:

27.0 min
2.0/lL
Carrier gas: Helium, at a constant flow of 1.0 mLimin
Splitless
on at 1.00 min at 60 mL/min
260°C
approximately 8.0 minutes

6.0 minutes

Ion (m/z) Dwell (msec) Comments
297 100 quantitation D4

311 100 quantitation
internal standard

MSD Transfer Line - 280°C
MS Quad - 106°C
MS Source - 150°C
Methane

Preparation of Standard Curve

Two sets of calibration standards were analyzed with each recovery sample set; one set prior to

analysis of the recovery samples, and the second set immediately following the analysis of the

recovery samples. Injection of recovery samples and calibration standards onto the system was

performed by programmed automated injection.
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A calibration curve was constructed by plotting the natural logarithm (In) of the ana1yte

concentration (mg a.i.lL) in the calibration standards against the natural logarithm (In) of the

peak area of the calibration standards. The equation of the line (equation 1) was algebraically

manipulated to give equation 2. The concentration of the test substance within each recovery

sample was determined using the regression coefficients from the quadratic equation, the natural

logarithm (In) of the peak area of the recovery sample and the dilution factor. Equations 2,3 and

4 were then used to calculate measured concentrations and analytical results.

(1)

(2)

In y = a(lnx)2 + b(lnx) + c

- b + ~b2 - 4aC
Inx=-----

2a
where:

y
a, b, c
x
C
DC (x)
DF

A

(3) DC (x) = inverse(lnx)

(4) A= DC x DF

detector response (peak area) for analyte
regression constants
detected concentration (ug a.i.lL) in the sample
constant c minus the natural log of the peak area; C = (c -lny)
detected concentration in the sample
dilution factor (the final sample volume divided by the original
sample volume)
concentration of the analyte in the original sample

The limit of quantitation (LOQ) was calculated using the following equation:

(5)

(7)

(8)

In(AreaMlI'<) = In(O.5 x ks)

-b + ~b2 - 4aC
In(LOQINST) =

2a

LOQINST = inverse (lnLOQINST)

LOQ = LOQrNST x DFcTRL





Springborn Smithers Study No. 13937.6103

where:

Page 72

AreaMIN

a, b,c
C
LOQINST
DFc TRL

LOQ

RESULTS AND DISCUSSION

one half of the mean detector response (peak area) of the
low concentration calibration standard (two injections)
mean detector response (peak area) of the low concentration
calibration standard (two injections)
regression constants
regression constant c - AreaMlN; C = (c -In(AreaMIN))
limit of quantitation on the instrument
dilution factor of the control samples (smallest dilution
factor used)
limit of quantitation reported for the analysis

The mean recovery was 101% ± 18.1%, with a limit of quantitation of 0.600 ug a.i.lg. Due to

instrumental carryover, the LOQ was set at lowest fortified sample concentration. These

parameters, while relatively constant, do vary somewhat among runs and produce small

variations in the LOQ. Defined limits for acceptance of quality control sample performance in

subsequent studies were set at 70 to 120%.

Analytical results for the recovery ofD4 from freshwater sediment are presented in Table 3A.

Representative chromatograms from the analysis of a calibration standard, recovery sample and a

control sample are presented in Figure 3A, Figure 3B and Figure 3C, respectively. A typical

regression analysis for D4 is presented in Figure 3D.
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Table 3A. Analytical results for the recovery of D4 from freshwater sediment
during the method validation study.

SampleID

CtrlA
CtrlB
CtrlC

Low A

LowB

LowC

Mid A

MidB

MidC

High A
HighB
High C

Fortified
Concentration

(l-tg a.i.lg)

0.00
0.00
0,00

0.600

0.600

0.600

10.0

10.0

10.0

100
100
100

Dilution
Factor

10.0
10.0
10.0

10.0

10.0

10.0

40.0

40.0

40.0

400
400
400

Analytical Percent
Result of

(l-tg a.i.lg) Fortified

< 0.600 NA
< 0.600 NA
< 0.600 NA

0.448 74.7

0.838 140

0.687 114

10.5 105

9.15 91.5

9.21 92.1

93.9 93.9
97.9 97.9
97.4 97.4

MEAN 101
STDDEV 18.1

O/OCV 18.0

b

Concentrations expressed as less than values were below the limit ofquantitation (LOQ). The LOQ for the
analysis was set at the lowest fortified sample concentration, 0.600 ug a.i.lg, due to instrumental carryover.
NA = Not Applicable.

Note: Results were calculated using the actual analytical (unrounded) results and not the rounded values
presented in this table.
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Figure 3A. Representative chromatogram of a 0.200 mg a.i.lL calibration
standard used for quantification during the method validation study
with D4.

Area Percent Report -- Sorted by Signal

Information from Data File:
File C:\HPCHEM\1\DATA\SSL1212\12120006.D
Operator MED
Acquired 12 Dec 2008 14:46 using AcqMethod D4CISIM
Sample Name: std 0.2mg/l
Misc Info
Vial Number: 6
CurrentMeth: C:\HPCHEM\1\METHODS\D4CISIM.M

Retention Time Area Area % Ratio %

297.00 amu
8.049 45339 100.000 100.000

311.00 amu
10.999 37584 100.000 100.000

12120006.D Fri Dec 12 16:05:05 2008 Page 1
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Figure 3B. Representative chromatogram of a 10 JIg a.i.lg recovery sample used
during the method validation study with D4.

Area Percent Report -- Sorted by Signal

Information from Data File:
File C:\HPCHEM\1\DATA\SSL1212\12120016.D
Operator MED
Acquired 12 Dec 2008 20:50 using AcqMethod D4CISIM
Sample Name: MID A
Mise Info
Vial Number: 16
CurrentMeth: C:\HPCHEM\1\METHODS\D4CISIM.M

I bundarice"

20001

8 05

D4

--- - -- -- --lon "291.00(291l:7(lT6-Z9770):121200T5:IJ---- - - --- -- --- - ------ - --- ---- - - --

O~----- --?r'?------TT'T"- .---------- ---
,me·-> 7boaoo 900~1QT0011:oO 12 00 13'0014:iiOi5.oo'16'iio'doo 18:00 19'00 20'00 21:00 22'00 23'00 24'00 25.00 26~00
undance on . 0 --- -- -- ---

Retention Time Area Area % Ratio %

297.00 amu
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Figure 3C. Representative chromatogram of a control sample during the
method validation study with D4.
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Note: Thepeakat a retention timeforD4, approximately 8.0 minutes, has an area below the lowest standard
andis below the LOQ forthe analysis. It is likely from instrumental carryover due to residual
silicones in the system.
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Figure 3D. A typical regression analysis for the calibration standards used to
quantitate D4 during the method validation study.
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13937.610328 Day Oligochaete Results

Tare Weight
Mean Biomass

Nominal Total Number Population Mean Number Of per Replicate per
Concentration Replicate LCW' CWo IW' of Oligochaetes Increase

Tare Weight with Biomass
Oligochaetes per Concentration

(mg a.i./kg) Recovered Factor
(g) Oligochaetes (mg)

Replicate (SD") in Milligrams
(g)

(SD)

Control A 17 12 1 30 3.0 1.23856 1.28094 42.38 30(2) 46(6)

B 18 11 1 30 3.0 1.22723 1.27147 44.24

C 12 12 2 26 2.6 1.22901 1.26784 38.83

0 16 12 0 28 2.8 1.23434 1.28822 53.88

E 9 24 0 33 3.3 1.22692 1.27958 52.66

F 14 13 4 31 3.1 1.23580 1.28268 46.88

Solvent Control A 13 12 3 28 2.8 1.23938 1.28117 41.79 30(3) 51(9)

B 16 10 0 26 2.6 1.22611 1.27226 46.15

C 23 6 2 31 3.1 1.24618 1.29514 48.96

0 21 10 2 33 3.3 1.23065 1.27887 48.22

E 20 11 1 32 3.2 1.22551 1.29258 67.07

F 16 9 3 28 2.8 1.23023 1.28523 55.00

Pooled Control 356 3.0 30(2) 49(8)

3.1 A 19 12 0 31 3.1 1.22510 1.27475 49.65 31(1) 55(6)

B 17 11 2 30 3.0 1.22090 1.28235 61.45

C 19 12 0 31 3.1 1.24622 1.30544 59.22

0 24 8 I 33 3.3 1.23232 1.28316 50.84

6.3 A 10 14 6 30 3.0 1.21536 1.27088 55.52 31(3) 64(6)

B 12 15 3 30 3.0 1.22850 1.29217 63.67

C 9 19 0 28 2.8 1.23838 1.30551 67.13

0 9 22 3 34 3.4 1.23233 1.30282 70.49

13 A 16 10 2 28 2.8 1.23063 1.27541 44.78 28(1) 50(8)

B 14 15 0 29 2.9 1.22938 1.2721 42.72

C 16 12 1 29 2.9 1.2229 1.27297 50.07

0 17 9 0 26 2.6 1.22521 1.28635 61.14

LCW = Large, complete worms; CW = Complete worms; IW = Incomplete worms
SO = Standard Deviation
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13937.610328 Day Oligochaete Results (Continued)

Tare Weight
Mean Biomass

Total Number Population Mean Number Of per Replicate per
Concentration

Replicate LCW· CWo IW· of Oligochaetes Increase
Tare Weight with Biomass

Oligochaetes per Concentration
(mg a.i.lkg)

Recovered Factor
(g) Oligochaetes (mg)

Replicate (SDb
) in Milligrams

(g)
(SD)

25 A 10 16 0 26 2.6 1.23198 1.27633 44.35 29(3) 47(3)

B 11 18 I 30 3.0 1.24069 1.29209 51.40

C 21 II 0 32 3.2 1.22556 1.27299 47.43

D 7 21 I 29 2.9 1.23199 1.27745 45.46

50 A II 10 4 25 2.5 1.22294 1.26058 37.64 26(3) 44(5)

B 15 11 I 27 2.7 1.22783 1.27446 46.63

C 15 7 0 22 2.2 1.24010 1.28817 48.07

D 15 13 0 28 2.8 1.23125 1.27602 44.77

100 A 11 11 0 22 2.2 1.22367 1.27355 49.88 22(1) 44(6)

B 12 II 0 23 2.3 1.22541 1.26262 37.21

C 12 7 2 21 2.1 1.22857 1.27658 48.01

D 10 10 3 23 2.3 1.24487 1.28749 42.62

LCW = Large, complete worms; CW = Complete worms; IW = Incomplete worms
SD = Standard Deviation
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SUMMARY

SPONSOR: Centre Europeen des Silicones
European Chemical Industry Council (Cefic)

Project Number 570A-IIOB

TITLE: Octamethylcyclotetrasiloxane (D4) : A Prolonged Sediment Toxicity Test with Lumbriculus
variegalus Using Spiked Artificial Sediment

WILDLIFE INTERNATIONAL, LTD. PROJECT NUMBER: S70A-llOB

TEST SUBSTANCE: Octamethylcyclotetrasiloxane (D4); Dow Corning" 244 Fluid; Lot
LL084732; CAS Number: 556.67.2; Purity: 99.75%; Expiration Date:
1119/09

TEST DATES: Study Initiation:
Experimental Start (OECD):
Experimental Start (EPA):
Biological Termination:
Experimental Termination:

July 13, 2007
November 26, 2007
November 29, 2007
December 27, 2007
January 2, 2008

LENGTH OF EXPOSURE: 28 Days

TEST ORGANISM: Oligochaete (Lumbrtculus variegalus)

AGE OF TEST ORGANISMS: Adult

SOURCE OF TEST ORGANISMS: Environmental Consulting and Testing
Superior. Wisconsin 54880
U.S.A.

TEST CONCENTRATIONS:

Nominal
Negative Control

3.8 mg/Kg
7.5 mglKg
15 mglKg
30mgIKg
60mg/Kg
120 mg/Kg

Mean Measured
<LOQ

0.73 mglKg
1.5mglKg
3.1 mg/Kg
5.8 mg/Kg
II mg/Kg
38 mg/Kg

RESULTS: Based on mean measured test concentrations
28 Day EC50: 9.32 mg/Kg with 95% confidence limits of 4.38 and 25.4 mglKg
NOEC: <0,73 mglKg
LOEC: 0.73 mg/Kg
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INTRODUCTION

This study was conducted by Wildlife International, Ltd. for Centre Europeen des Silicones,

European Chemical Industry Council (Cefic) at the Wildlife International, Ltd. aquatic toxicology

facility in Easton, Maryland. An initial trialwasconducted from July 20, 2007 to August 17,2007, but

was repeated at lowerconcentration in order to achieve a NOEC. A secondtrial was conducted from

October 4, 2007 to November I, 2007, but was repeated due to low reproduction. The in-life phase of

the definitive test was conducted from November 29, 2007 to December 27, 2007 and dry-weight

measurements were completed on January 2, 2008. Raw data generated by Wildlife International, Ltd.

and a copy of the final report are filed under Project Number 570A-IIOB in archives located on the

Wildlife International, Ltd. site.

OBJECTIVE

The objective of this study was to detennine the effects of sediment-incorporated 04, on the

oligochaete, Lumbriculus variegatus during a 28-day exposure period under flow-through test

conditions. The measured endpoints of the testwere survivorship (original organisms and/oroffspring)

and growth asdetenninedby dry weight measurements.

EXPERIMENTAL DESIGN

Groups of oligochaetes were exposed to a geometric series of six test concentrations and a

negative control for 28 daysunderflow-through testconditions. Eightreplicate test compartments were

maintained in each treatment and control group, with 10 oligochaetes in each test compartment, for a

totalof 80 oligochaetes per test concentration. Each test compartment contained a quantity of sediment

and overlying water. An additional five replicates were added in each treatment and control group for

analytical sampling of sediment Organisms wereadded at test initiation to one analytical replicate for

the Day 7 and Day 28 analyses. The remaining three analytical replicates for Days 0, 1 and 28 were

"abiotic" anddid not contain organisms.

Nominal test concentrations selected in consultation with the sponsorwere 3.8, 7.5, IS, 30, 60

and 120mglKgof sediment basedon thedry weightof the sediment. The results of the study are based

on mean measured test concentrations. Due to the low solubility of 0 4 in water (56.2 JlgIL) only

sediment samples were collected and analyzed from the "analytical replicates" of each treatment group

and control (l). Samples were collected immediately after the addition of test organisms to the test
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system on Day O. on Day 7 and at the end of the test. Results of the analyses were used to verify the

exposure over time.

Test compartments were indiscriminately positioned in a diluter unit according to treatment

group approximately 48 hours prior to test initiation to condition the sediment Oligochaetes were

impartially assigned to exposure compartments at test initiation. Observations of mortality and

abnormal behavior were made daily during the test. Survivorship/reproduction and growth (dry

weights) were determined at the end of the 28-day test period. The percent reduction in the numbers of

organisms present in the treatment groups at test termination in comparison to the control group was

used to determine the 28-day EC50 value. The lowest-observed-effect-concentration (LOEC) and the

no-observed-effect-concentration (NOEC) were determined by the concentration-response pattern and

statistical analysis of the survival/reproduction and dry weight data.

MATERIALS AND METHODS

The study was conducted according to the procedures outlined in the protocol.

"Octamethylcyclotetrasiloxane (D4) : A Prolonged Sediment Toxicity Test with Lumbriculus

vartegatus Using Spiked Sediment" (Appendix 1). The protocol was based on a study design proposed

by Phipps et al. (1993): Use of the Aquatic Oligochaete Lumbriculus variegatus for Assessing the

Toxicity and Bioaccumulation of Sediment-Associated Contaminants (2); the ASTM E 1706-00

Guideline: TestMethods for Measuring the Toxicity ofSediment-Associated Contaminants with Fresh

Water Invertebrates (3); the OPPTS 850.1735 Guideline: Whole Sediment Acute Toxicity Invertebrates.

Freshwater (4); European Chemicals Bureau Technical Guidance Document onRiskAssessment. Part 11

(5), and the Federal Environment Agency: Validation ofthe Preliminary Ell-ConceptofAssessing the

Impact of Chemicals to Organisms in Sediment by Using Selected Substances (6). This study also

generally meets DECO Guideline 225, Sediment-Water Lumbriculus Toxicity Test Using Spiked

Sediment (7); although the guideline was not adopted when the protocol was signed (8).

Test Substance

The test substance was received from Dow Corning on June 22, 2007 and assigned Wildlife

International identification number 8160. The test substance, a liquid, was identified as: Dow

Corning«l244 Fluid; CAS Number 556-67-2; Batch No. LL084732. The reported purity was 99.75%.

with an expiration date of January 19, 2009 (Appendix 2). The test substance was stored under

ambient conditions.
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The internal standard was received from Sigma-Aldrich on March 30, 2006 and was assigned

Wildlife International, Ltd. identification number 7566 upon receipt. The internal standard, described

as a liquid, was identified on the label as: Tetrakis (trimethylsilyloxy) silane; 91010; Lot #: I3222MB;

CAS #: 3555M47M
) . The standard had a reported purity of 91010. The standard was stored under

ambient conditions.

Test Sediment

Fonnulated sediment based on the recommendations of GECD Guideline 218 (9) was used as

the test sediment. The sediment was composed of approximately 10% peat, 20% kaolin clay, and

70% industrial quartz sand (Appendix 3). The dry constituents of the sediment were mixed in a mixer

for approximately 20 minutes without the peat. The peat was mixed with the test material and added

to the rest of the ingredients on a later date. The pH of the final mixture of sediment was found to be

7.3. The percent organic carbon of the sediment was 2.4. The sediment was stored under ambient

conditions until used.

A 28-day ration of food (200 mg salmon starter) was dry mixed into the test compartments

after the sediment was added, but immediately before adding the water to the test compartments. and

48 hours prior to adding the organisms. The percent organic carbon of the sediment is based solely

on peat as the source of organic carbon. Just as in the GECD 218 Guideline, the food added to the

test system during the test was not included in the measurement oforganic carbon.

Preparation of Test Coneentrations

Nominal test concentrations (3.8, 7:5, 15,30,60 and 120 mg/Kg) were prepared on a dry weight

basis, (i.e., mg test substance/Kg dry sediment) using a two-step process. First, neat test material was

added to a predetermined amount of conditioned and air-dried peat. The peat and test material were

mixed overnight in a Nalgene bottle on a rotary mixer. Second, a predetennined amount of sand and

clay were added to the peat and test material in the Nalgene bottle and mixed on a rotary mixer until

appearing homogenous (approximately 30 minutes).

After mixing, approximately 100 mL of dosed formulated sediment was transferred to

13 replicate test beakers (300 mL glass beakers with stainless steel mesh covered holes on opposite



Wildlife International, Ltd.

• 12·

Project Number 570A-IlOB

sides). The transfer time was kept to a minimum (approximately 10-20 minutes) by completely

processing one concentration before the other to prevent potential for volatilization of the test substance.

After all 13 beakers had approximately 100 mL of sediment added, a 28-day ration of food

(approximately 200 mg of Salmon Starter) was added and gently stirred into the dry sediment. Finally,

approximately 150 ml, of well water was added to the beakers. After the water was added to the

beakers, the beakers were placed in the water bath that was used for the study. The overlying water in

the test beakers was exchanged two times daily.

Of the thirteen replicate test compartments prepared for each treatment and control group, eight

test compartments were used for the evaluation of survival and growth and five compartments for

analytical purposes. The sediment/water mixtures were allowed to acclimate for approximately

48 hours prior to the introduction of the test organisms. At test initiation and termination, the overlying

water in all test chambers appeared clear and colorless.

Test Organism

The oligochaete, Lumbriculus variegatus, was selected as the test species for this study.

Oligochaetes are representative of an imponant group of aquatic invenebrates and were selected for use

in the study based upon past history of use and ease of culturing in the laboratory. The organisms were

obtained from Environmental Consulting and Testing, Superior, Wisconsin. The identity of the species

was verified by the supplier.

The organisms were held in water from the same source as the water used during the test.

During the 14-day holding period immediately preceding the test, water temperature ranged from

22.1 to 24.7°C, while the pH ranged from 8.2 to 8.8 and dissolved oxygen ranged from 7.1 to 8.4 mglL.

During holding, the oligochaetes appeared normal, At test initiation, adult oligochaetes were

collected from the culture and impartially added one and two at a time into transfer chambers until each

chamber contained 10 organisms. Each group of ten organisms was impartially assigned and

transferred to a test compartment. All transfers were made below the water surface using wide-bore

pipettes. Ten replicate test compartments in each treatment and eontrol group contained organisms

(eight test compartments for the evaluation of effects plus two eompartments for analytical purposes),

while three test compartment per group were maintained without organisms for analytical purposes.
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Oligochaetes were fed salmon starter(Ziegler Brothers, Inc.•Gardners, Pennsylvania) duringthe

holding period and during the test. A 200 mg aliquotof food (enough food for the entire study)was

weighed for each test compartment that contained organisms during the test and was added to the test

compartments after adding the sediment, and mixed with a glass stir rod into the sedimentbefore the

overlying water wasadded. No additional food supplementation was madeduringthe study.

Dilution Water

The water used for culturing and testing was freshwater obtained from a well approximately

40 meters deep loeated on the Wildlife International, Ltd. site. The well water is characterized as

moderately-hard water. The specific conductance, hardness, alkalinity and pH measurements of the

well waterduring the four-week period immediately precedingthe test are presented in Appendix 4.

The well water was passed througha sand filter to removeparticles greater than approximately

25IJ.m, and pumped into a 37,800-L storage tank where the water was aerated with spray nozzles.

Prior to use, the water again was filtered (0.45 IJ.m) to remove microorganisms and particles. The

results of periodic analyses performed to measure the concentrations of selected contaminants in the

well water used by Wildlife International, Ltd. are presented in Appendix 5.

Test Apparatus

The test apparatusconsistedof test compartments placed in stainless steel diluter tanks. The

tanks were placed in a temperature-controlled water bath in a Wildlife International, Ltd. diluter unit.

One tank was assigned to each treatmentor control group. Standpipes were placed in each tank to

maintain the water height. Each diluter tank had above it a splitting chamber. Dilution water was

delivered on a timer to the splitting chamber two times per day, Each splitting chamber contained

14syringes. Each syringe delivered dilution water to individual test compartments whieh were

indiscriminately and carefully positioned in diluter tanksaccordingto treatmentgroup.

Test compartments were 30o-mL glass beakers with two stainless steel mesh-covered holes on

opposite sides to allow for the flow of water through the test compartment Each beaker contained

approximately 100mL of sediment (2.7 em in a representative testchamber) and approximately ISO mL

of overlying water. Thedepth of overlying waterin each testcompartment was maintained by thewater

levels in the dilutertanks(e.g. 7.0 em in a representative testcompartment). The diluterwas adjusted so
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that approximately 784 ml of water was delivered per minute for four minutes to each splitting chamber

two times per day resulting in approximately two volume additions in each test compartment per day.

Test compartments were labeled with the project number, test concentration and replicate.

Environmental Conditions

Lighting used to illuminate the culture and test chambers during holding and testing was

provided by fluorescent tubes that emitted wavelengths similar to natural sunlight (Colortone8 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 light intensity. Light intensity at test initiation was 316 lux at the surface of the water

over one representative test chamber.

The target test temperature during the study was 23 ± IDC. Temperature was measured in the

overlying water of one alternating replicate test compartment at the beginning and end of the test, and

daily during the test, using a liquid-in-glass thermometer. Temperature also was measured continuously

in a beaker beside the test chambers in the negative control diluter tank using a Fulscope ERIC

Recorder. The continuous recorder was verified with a liquid-in-glass thermometer prior to test

initiation.

Dissolved oxygen measurements were made on samples of overlying water collected from one

replicate (alternating) test compartment of each treatment and control group at the beginning and end of

the test and daily during the test. Measurements of pH were made on samples of overlying water

collected from one replicate (alternating) test compartment of each treatment and control group at test

initiation, once each week during the test, and at test termination. Hardness, alkalinity, specific

conductance and ammonia were measured in a composite of the overlying water from the control group

replicates and the highest concentration treatment group (120 mgIKg) replicates at the beginning and

end of the test.

Light intensity was measured using a SPER Scientific Model 840006C light meter. Dissolved

oxygen was measured using a Thermo Orion Model 850Aplus dissolved oxygen meter, and

measurements of pH were made using a Thermo Orion Model 525Aplus pH meter. Hardness and

alkalinity measurements were made by titration (10). Specific conductance was measured using a
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Yellow Springs Instrument Model 33 Salinity-Conductivity-Temperature meter. Ammonia was
measured using a Thermo Orion 720Aplus pHlISE meter.

Observations

In addition to the organisms placed in the test compartments at the beginning of the test. an

additional 20 organisms were impartially selected at the beginning of the test and measured for dry

weight. The test compartments were observed daily to make visual assessments of abnormal behavior

(e.g, leaving the sediment, climbing the walls of the test compartment). On Day 28 of the test,

oligochaetes were removed from the sediment, and the numbers of live or dead wonns were

enumerated. Since Lumbriculus voriegotus generally reproduces over a 28-day period, an increase in

thenumber or sizeof worms in eachtestcompartment is notunexpected. However. it is not possible to
differentiate between adults and young. Therefore, survival and reproduction were considered one

endpoint, i.e, thetotalnumber of organisms present at test termination.

Dry Weight Measurements

At testtermination, eachsurviving worm was rinsed of excess sediment, placed in a pre-weighed

labeled crucible anddriedfor approximately sixdaysat approximately 60°C. The worms wereweighed

afterallowing thecrucibles to coolat room temperature forapproximately one hour.

Statistical Analyses

The results of the test were based on the mean measured sediment concentrations (calculated

using the measured concentrations in the biotic replicates only). The 28-day EC50 value, based on

survival andreproduction wasdetermined using thestatistical program TOXSTAT version 3.5 (11).

The no-observed-effect-concentration (NOEC) and lowest-observed-effect-concentration

(LOEC) were determined by visual interpretation of thedose-response pattern andstatistical analyses of

the survival/reproduction and dry weight data. Using thestatistical program TOXSTAT Version 3.5the

survivaVreproduction and dry weight (growth) datawere evaluated for normality (Chi-Square Test) and

homogeneity of variances (Levene's Test or Bartlett's Test). After the data was deemed normal with

homogeneous variance, the survivaVreproduction and dry weight data were analyzed using Dunnett's

t-test to identify those treatment levels that were statistically different (p<O.OS) from the negative

control group (11,12).
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Analytical Sampling

Analyses of sediment were conducted using separate test compartments collected from the

control group and from each concentration treatment groups just after the introduction of the

organisms on Day 0, on Day 7 and at test termination on Day 28. The replicate used for sample

collection on Day 0 did not contain oligochaetes. The Day 7 and Day 28 analytical replicates each

had a biotic and an abiotic replicate. The sediment and overlying water were mixed to create a slurry

and the slurry was used for analysis. The samples were analyzed on the day of collection.

Analytical Method
The analytical method used for the analysis of 0 4 was developed by Wildlife International,

Ltd. Sediment was sampled from the test beakers and approximately 5 mL of sediment was added to a

centrifuge tube. To each sample, 10.0 mL of HPLC grade bottled water and 250 J.,1L of internal

standard was added (225 J.,LL was added to the high level matrix fortification). Samples were vortexed

and shaken after the addition of approximately 20 mL of ethyl acetate and the samples were

centrifuged for approximately five minutes at 60% speed. The top layer was transferred into a 50 mL

volumetric flask containing 2.5 g of sodium sulfate. Samples were extracted with an additional

20 mL of ethyl acetate. The extracts (1.00 mL) were transferred into autosampler vials and 50.0 J.,1L

N-methyl, N-trimethylsilyl trifluoroacetamide was added to eaeh vial. Samples were then submitted

for analysis.

Concentrations of 0 4 in the samples were determined using an Agilent Model 6890 Gas

Chromatograph (GC) with an Agilent Model 5975 Mass Selective Detector operated in SIM mode.

Chromatographic separations were achieved using a Phenomen ZB·5 column (30 m x 0.25 nun,

0.25 J1m film thickness). A method flowchart for the analysis of 0 4 is presented in Appendix 6.1 and

typical instrumental parameters are summarized in Appendix 6.2.

Calibration standards of 0 4 analytical standard, ranging in concentration from 0.0500 to

6.00 mg/L were prepared using stock solutions of 0 4 analytical standard in 80% dimethylformamide

(DMF): 20% toluene. Each standard was fortified with 50.0 or 45.0 ~ of the internal standard prior

to final volume (Appendix 6.3). Calibration standards were prepared and analyzed with each sample

set. Linear regression equations were generated using the ratio of the peak area responses versus the

respective concentrations of the calibration standards. The concentration of 0 4 in the samples was

determined by substituting the ratio of the peak area responses of the samples into the applicable
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linearregression equation. An example of the calculations for a representative sample is included in

Appendix 6.4.

The method limit of quantitation (LOQ) varied slightly from sample to sample. The LOQ

wascalculated as the productof the low calibration standard (0.0500mg a.i.IL) and the dilution factor

of the negative control samples. Each sample dilution factor was determined as the quotient of the

final volume and the initialsamplemass; the initial masswas differentfor eachsample.

Sedimentsamples were fortified at 3.80, 15.0and 120mgIKg using stock solutions of 0 4 in

80010 DMF : 20% toluene (Appendix 6.3), and were analyzed concurrently with the samples. The

measured concentrations for the matrix fortification samples ranged from 55.4 to 110%of nominal

concentrations (Appendix 6.5).

A representative calibration curve is presented in Appendix 6.6. Representative

chromatograms of low and high-level calibration standards are presented in Appendices 6.7 and 6.8,

respectively. A representative chromatogram of a matrix fortification sample is presented in

Appendix 6.9. A representative chromatogram of a test sample is presented in Appendix 6.10.

RESULTS AND DISCUSSION

Measurement of TestConcentrations

Results of analyses to measure concentrations of D4 in samplescollected during thedefinitive

test are presented in Table I and Appendix 6. Nominal concentrations seleeted for use in this

definitive test were 3.8, 7.5, 15,30, 60 and 120mg/Kg.

Samples of sediment were collected from the negative eontrol and each of the test

concentrations on Day 0, Day 7 and Day 28. The purpose of these samples was to verify the

concentrations in sediment at test initiation and to monitor the test substance over the course of the

study. Results are based on nominal eoneentrations. Negative control samples on Days O. 7, and

28 wereall below the limitof quantitation (LOQ).
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Measured concentrations of D4 in sediment are presented in Table 1. On Day 0, there was

1.00, 2.66, 3.02, 6.99, 11.9 and 45.1 mg/Kg measured in the 3.8, 7.5, IS, 30, 60 and 120 mgIKg

treatment groups, respeetively. Measured concentrations of D4 in sediment from the "biotic"

replicates from the 3.8, 7.5, IS, 30, 60 and 120 mg/Kg nominal test concentrations on Day 7 were

0.390, 0.620, 3.95, 5.27, 9.62 and 35.7 mgIKg, respectively. Measured concentrations of 0 4 in

sediment from the "abiotic" replicates from the 3.8, 7.5, IS, 30, 60 and 120 mg/Kg nominal test

concentrations on Day 7 were 0.148,0.492,1.76,5.36,8.07 and 27.6 mg/Kg, respectively. Measured

concentrations of D4 in sediment from the "biotic" replicates from the 3.8, 7.5, IS, 30, 60 and

120 mgIKg nominal test concentrations on Day 28 were 0.791, 1.24,2.24,5.24, 11.6 and 34.4 mg/Kg,

respectively. Measured concentrations of 0 4 in sediment from the "abiotic" replicates from the 3.8,

7.5, IS, 30, 60 and 120 mg/Kg nominal test concentrations on Day 28 were 0.795, 1.83, 2.56, 4.41,

7.86 and 40.8 mg/Kg, respectively. All concentrations showed a stable trend in the sediment

throughout the study. The mean measured test concentrations (using the results of the biotic

replicates only) for the 3.8, 7.5, 15,30,60 and 120 mglKg treatment groups were 0.73, 1.5,3.1, 5.8,

11 and 38 mg/Kg respectively, representing 19.1,20.1,20.5, 19.4, 18.4 and 32.0 percent of nominal,

respectively.

Observatlons and Measurements

Measurements of temperature, dissolved oxygen and pH of the overlying water in the test

chambers are presented in Tables 2, 3 and 4 respectively. Temperatures were within the 23 ± IOC range

established for the test. Dissolved oxygen concentrations were ~ 78% (6.6 mg/L) of saturation

throughout the test. Measurements of pH ranged from 8.4 to 8.6 during the test. Measurements of

hardness, alkalinity, conductivity and ammonia are presented in Table 5 and are typical for Wildlife

International, Ltd. well water.

Observations of oligochaetes in individual replicates at each observation interval are presented

in Appendix 7. All replicates appeared normal during the test, with few observations of abnormal

behavior in the treatment and control groups. At test termination, there was an increase in the numbers

of oligochaetes present in some test compartments from the 10 worms originally placed in each

replicate, indicating that reproduction had occurred. The mean number of worms in the negative control

group at test termination was 24.1 worms (fable 6). The mean number of worms in the 0.73, 1.5, 3.1,

5.8, 11 and 38 mglKg treatment groups was 16.6, 18.1, 15.1, 13.5, 11.4 and 9.5, respectively, at test
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termination. There were statistically significant differences (P < 0.05) in all treatment groups when

compared to the negative control group, therefore the no observed effect concentration (NOEC) was

estimated to be <0.73 mglKg, the lowest concentration tested and the lowestobserved test coneentration

(LOEC) wasdetermined to be 0.73mgIKg.

At the beginning of the test, a group of 20 organisms from the culturewere impartially seleeted

andused for the determination of dry weight. It was determined that the average individual dry weight

of those twenty organisms was 0.58 mg (Appendix 8). The average individual dry weights for the

surviving worms in each replicate at test termination are presented in Appendix 8. The average dry

weight per worm in the negative control group was 0.70 mg (fable 6). The average dry weightper

wormin the 0.73, 1.5,3.1,5.8, 11 and 38 mglKgtreatment groups was 0.62, 0.67. 0.62, 0.72, 0.64and

0.52 mg. respectively. The dry weights of the treatment groups were not significandy different (p >

0.05) from the negative controlweights, therefore the NOEC was determined to be38 mglKg and the

LOEC wasdetermined to be>38 mglKg.

CONCLUSIONS

The 28-day ECSO value for oligochaetes (Lumbriculus variegatus) exposed to D4 in sediment

was 9.32mgIKg, witha 95% confidence interval of 4.38and 25.4 mglKg. Determination of the lowest

observed-effect-concentration (LOEC) and the no-observed-effeet-concentrauon <N0EC) was based on

an evaluation of the survival/reproduction and dry weight data. Based on the survivaJ/reproduction

resultsof this study,the IDEC was0.73mglKg dryweightof sediment and theNOECwas

<0.73 mglKg dry weightof sediment.
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Measured Concentrations of'D, in Sediment Samples from a Prolonged
Sediment Toxicity Testwith Lumbnculus variegatus

Mean
Nominal Test Sample Sampling Measured Percent Measured
Concentration Number Time Concentration of Concentration

(mgIKg) (570A-llOB-) (Days) (mglKg) Nominal I (percent of
Nominal)

Negative Control I (abiotic) 0 <0.387
8 (biotic) 7 <0.380
9 (abiotic) 7 <0.409
22 (biotic) 28 <0.510
23 (abiotic) 28 <0.487

3.8 2 (abiotic) 0 1.00 26.4 0.73 (19.1)
10 (biotic) 7 0.390 10.3

11 (abiotic) 7 0.148 3.90
24 (biotic) 28 0.791 20.8

25 (abiotic) 28 0.795 20.9

7.5 3 (abiotic) 0 2.66 35.4 1.5 (20.1)
12 (biotie) 7 0.620 8.27

13 (abiotic) 7 0.492 6.56
26 (biotic) 28 1.24 16.5

27 (abiotic) 28 1.83 24.3

15 4 (abiotie) 0 3.02 20.1 3.1 (20.5)
14 (biotic) 7 3.95 26.3
15 (abiotic) 7 1.76 11.7
28 (biotic) 28 2.24 15.0

29 (abiotic) 28 2.56 17.1

30 5 (abiotic) 0 6.99 23.3. 5.8 (19.4)
16 (biotie) 7 5.27 17.6

17 (abiotic) 7 5.36 17.9
30 (biotie) 28 5.24 17.5
31 (abiotic) 28 4.41 14.7

I Resultswere generuted usingExcel2000 in full precision mode. Manual calculationsmay differ slightly.
2 Analylicll1 "biotic" replicates contained organisms, while "abiotic" replicatesdid not. Mean measuredconcentrations

were cll1culaled using the Day 0 analyticalresultsand the "biotic" replicateresults from Days7 and 28, only.
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Table 1 (Continued)

Measured Concentrations of D4 in SedimentSamplesfrom a Prolonged
SedimentToxicity Testwith Lumbriculus variegatus

Nominal Test Sample Sampling Measured Percent
Mean Measured

Concentration Number Time Concentration of
Concentration

(mglKg) (570A.I10B-) (Days) (mgIKg) Nominal' (Percent of
Nominal)

60 6 (abiotic) 0 11.9 19.9 II (18.4)
18 (biotic) 7 9.62 16.0
19 (abiotic) 7 8.07 13.4
32 (biotic) 28 11.6 19.4
33 (abiotic) 28 7.86 13.1

120 7· (abiotic) 0 45.1 37.6 38(32.0)
20· (biotic) 7 35.7 29.7
21· (abiotic) 7 27.6 23.0
34· (biotic) 28 34.4 28.6
35· <abiotic) 28 40.8 34.0

1 Results weregeneratedusingExcel2000 in full precision mode. Mllnulil calculationsmaydiffer slightly.
2 Analytical "biotic" replicates containedorganisms, while"abiotic" replicates did not. Mean measured concentrations

werecalculatedusingthe Day0 analytical resultsand the"biotic" replicate resultsfrom Days7 and 28, only.
• Sample reanalyzed.
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Table 2

Temperature of Overlying Waterin theTestCompartments

Mean MellSUted Tempemtun: (OC)

ConcentraJions
Day o' 1 2 3 4 5 6 7 8 9 10 II 12 13

(mglKg)
Replicate: A B C D E F G H A B C D E F

Negative Control 23.1 22.9 229 22.9 23.0 22.8 23.0 22.9 22.8 23.1 23.1 22.8 23.2 23.3

0.73 23.1 22.8 23.0 23.0 22.9 22.9 23.1 23.1 22.9 23.1 23.2 22.8 23.2 23.3

1.5 23.1 22.8 22.8 23.0 22.9 22.8 23.0 23.0 22.8 23.0 23.1 22.8 23.1 23.3

3.1 23.0 22.9 22.9 23.0 22.9 23.0 22.9 23.0 22.9 23.1 23.1 22.8 23.0 23.3

5.8 23.1 22.8 22.8 23.0 22.9 23.0 22.9 23.0 22.8 22.9 23.0 23.0 23.1 23.3

II 23.1 22.9 22.9 23.1 22.9 23.0 23.1 23.1 22.9 23.1 23.0 22.8 23.0 23.3

38 23.0 22.8 22.9 23.0 22.9 22.8 22.8 22.9 23.0 23.0 22.9 22.8 23.0 23.3

I Tempemtun: measwed continuously in the negative control diluter tank ranged fromapplOximately 23.0 1024.0 oC during the test.
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Table2 (Continued)

Temperature ofOverlying Water in the Test Compartments

MeanMeasured Temperature (0C)

Concentrations
Day 14 IS 16 17 18 19 20 21 22 23 24 25 26 27 28

(mglKg)
Replicate: G H A B C D E F G H A B C D E

NegativeControl 23.0 23.0 22.7 23.1 22.9 23.0 23.0 22.9 23.0 23.0 23.2 23.1 23.0 22.8 23.1

0.73 23.1 22.9 22.9 23.0 22.8 23.0 23.1 23.1 23.1 23.1 23.2 23.1 23.1 22.9 23.0

1.5 22.9 22.9 228 232 22.8 22.9 23.0 22.7 22.9 22.8 23.2 23.1 23.0 22.8 22.8

3.1 23.0 23.0 22.9 23.1 22.9 23.0 23.1 22.9 22.9 23.1 23.2 23.1 23.0 23.1 22.9

5.8 22.8 23.0 23.0 23.1 22.8 22.8 22.9 22.8 23.0 22.9 23.3 232 23.1 22.8 22.8

11 23.1 23.1 22.9 232 22.9 23.0 23.2 23.1 23.1 23.2 23.3 232 23.0 22.9 23.0

38 22.9 23.0 22.9 23.1 22.8 22.9 23.0 22.7 22.9 23.0 23.3 232 23.0 22.8 22.8
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Table 3

Dissolved Oxygen in Overlying Water in the TestCompartments

Mean Measmed Dissolved Oxygen (mgIL)

CooccotJations
Day o· I 2 3 4 5 6 7 8 9 10 II 12 13

(mglKg)
Replic:ale: A B C D E F G H A B C D E F

Negative Control 8.1 7.8 7.8 8.0 7.7 7.8 7.8 7.5 8.1 8.0 8.1 7.8 1.9 7.3

0.73 8.1 8.0 7.9 7.9 7.8 7.7 7.8 7.3 8.5 8.0 8.0 7.6 7.8 72

l.S 8.1 7.9 7.9 7.9 7.5 7.6 7.7 7.5 8.3 7.8 8.0 7.6 7.6 7.1

3.1 8.1 8.1 7.9 7.9 7.7 7.7 7.7 7.4 8.3 8.0 8.0 7.8 7.8 72

5.8 8.1 8.0 7.9 7.9 7.5 7.6 7.8 7.3 8.2 7.9 7.9 7.5 7.7 7.1

II 8.0 8.0 7.9 7.9 7.8 7.5 7.8 7.5 8.4 7.8 8.() 7.7 7.9 7.1

38 8.1 7.9 7.9 8.1 7.7 7.7 7.8 7.5 8.2 8.0 8.0 7.9 7.8 7.1

I A dissolved oxygen oonccotration of5.I mgILrepresents 6()0.4 saturation at 23.00C.
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Table3 (Continued)

Dissolved Oxygen in Overlying Water in the Test Compartments

Mean Measured Dissolved Oxygen (mgIL)

Concentrations
Day 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

(mgIKg)
Replicate: G H A B C D E F G H A B C D E

Negative Control 7.8 7.9 7.3 6.6 8.2 7.9 8.0 8.1 8.5 8.2 8.0 7.4 8.1 6.8 7.9

0.73 7.7 7.9 7.2 6.7 8.1 7.6 8.0 8.0 8.4 8.0 8.1 7.5 8.2 6.9 7.8

1.5 7.7 7.9 7.3 6.7 8.0 8.0 7.8 7.9 83 8.0 8.1 7.6 7.1 7.4 7.8

3.1 7.8 8.1 7.2 6.8 8.3 8.4 8.1 8.0 8.3 8.1 8.2 7.7 8.0 7.6 7.8

5.8 7.7 7.8 7.2 7.1 8.0 7.9 8.1 8.0 8.3 8.1 8.1 7.7 8.0 7.4 7.9

11 7.8 7.9 7.3 7.1 8.1 8.2 8.3 7.9 8.3 8.1 8.1 7.7 6.7 7.6 7.7

38 7.9 8.1 7.3 7.0 8.2 8.2 8.1 8.1 8.4 8.2 8.0 7.7 8.0 7.7 7.8

1 A dissolved oxygen concentration of 5.1 mg/L represents 60% saturation at 23.0"C.
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Table 4

pH of Overlying Waterin theTest Compartments

Melin Measured pH

Concentrations Day 0 Day 7 Day 14 Day 21 Day 28
(mg/Kg) Replicate:

A H G F E

NegativeControl 8.5 8.5 8.5 8.4 8.4

0.73 8.5 8.5 8.5 8.5 8.4

1.5 8.5 8.5 8.6 8.4 8.5

3.1 8.5 8.5 8.6 8.5 8.5

5.8 8.5 8.5 8.5 8.5 8.5

II 8.5 8.5 8.6 8.5 8.5

38 8.5 8.5 8.6 8.5 8.5
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Hardness, Alkalinity, Conductivity and Ammonia of the Overlying Water in the Test Compartments

Mean Day 0 Day 28
Measured Hardness Alkalinity Conductivity Ammonia I Hardness Alkalinity Conductivity Ammonia

Concentration (mgIL as Cac~) (mgIL as CaC03) (umhosrcm) (mgIL) (mgIL as CaC~) (mgIL as caCo3) (umhoszcm) (mgIL)
(mgIKg)

Negative i 150 189 335 <0.17' I 128 166 305 <0.17
Control

38 I 146 187 345 <0.171 I 124 168 315 <0.171

Measurementswere taken in a compositemade from each ofthe replicatesof the respectivetreennent groups.
10.17mgIL = the lowest standard used to calibrate the meter.
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Mean SurvivallReproduction andGrowth of Oligochaetes
(Lumbricu/us variegaJus) During a Prolonged Sediment Toxicity Test

Meim Measured Mean Nwnberof Percent MeanIndividual
Concentration SurvivingWonns Reduction3 Dry Weight

(mgIKg) (± Stdevi.3 (%) (mg)

Negative Control 24.1 (± 5.4) 0.70

0.73 16.6 (± 3.8) 313 0.62

I.S 18.1 (± 3.5) 253 0.67

3.1 15.1 (± 2.4) 373 0.62

5.8 13.5 (± 4.6) 443 0.72

11 11.4 (± 2.6) 533 0.64

38 9.5 (± 0.76) 6J 3 0.52

Percent
Reductionz•4

(%)

II

4.3

11

-2.9

8.6

26

I E~ch replicate contained 10cligochaeteset test initiation. The meannumberof surviving wormsis based on the
10lal numberof livingwonns at test tenninationsinceolTspring cannotbe difT~ren1il1ted from adults.

2 PeRlenl reduction was calculatedin relation to the meanof thenegative control.
1 TherewerestatisticallysignificantditTen:ncC$ (p<O.OS) in the meannumberof survivingwormsin comparison to

the negative controlgroup usingDunnett's test.
4 Therewen:no su-tistically significantdifferences (p>O.OS) in the meanindividual dry weightof survivingworms in

comparison to the negative controlgroup usingDunnett's test.
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OCTAMETHYLCVCLOPENTASILOXANE (D.): A PROLONGED SEDIMENT TOXICITY
TESTWITH Li;",brIClJIIIJ lIQrlq4tIIJ USING SPIKED SEDIMENT
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ElIJton, Maryland 2160J USA
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Wildlife Internalional. LId.
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FOR LABORATORY USE ONLY

Experimental 1
TcnninBtion Date: /2 /1"".::.4 0 7

Propollocl DatIls:

Experimental
StIIItDlte: ',)9 y.,.'7 07
ProjeclNo.: 57OA·UO
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INTRODUCTION

Wildlifo International, Ltd. will conduct a prolonged sodiment roxicity tesl witll tile

oligochaete, Lumbl1clllus vanegatur, for the Sponsor at tho Wildlife International, Ll.d. aquatic

toxicology facility in Easton,Maryland. The studywin bebasedupon a study design proposed by

Phipps et al. (1993); Use of the Aqua.tic: Oligochaete Lumbl1clllus VQ1/ega/IJs for Assessing tile

Toxicity and Bioaccumulation of Scdimenl-associated Conblminanla (I); tho ASTh{ St8rldard E

1706-00: Standard TestMethod! for Measuring the To:lcilJi ofSedimenl·Assoclaltd C01ltaml1lanl3

with Fruh Woler Invflrtebrotl1s (2); the U.S. EPA Series850- Ecological EffeetsTeR Guidelines,

OPYfS NUlnber 850.1735: Whole Sediment ACIlte To:lclty Invertebrates, Fruhwoler (3), the

European Chemicals BureauTedmicalGuidance Document on Risk Assessment, Pan n (4), andthe

FederalEnvironment Agency: Validation of the Preliminary EU-Coneept of ASliessing the Impactof

Chomicals to OIBanisms in Sediment by Using Selected Substances (5). Raw data for all WOlle

perfonned at WiIdlife International, LId. and the final Iepolt will be filed by project number in

archivesloc;ated on the Wildlife Intomanonal, Ltd.site,or at an alternative location10 be specified in

the finalreport, A copyof the final repoltwillbearchived at DowComing.

OBJECfIVE

The objective of this study is 10 detenninc the effects of a sediment-incorporated test

substance on tile oligochaete. Lvmbl1cvius WlrlegQtur, duringa 28-dayexposureperiod under flow

through. conditio"" The sedimentused ill thotostwill havean orgllllie contentof IJPjJroxilDlllCly 5%.

~ Z8-day ~tion of food (salmon starter) will be dry mixed illto the teSt compartments after tho

~celinleJlt NIs been added,but immedialcly before addingwaterto the t~st compaltment, lllId 48hours

bofoIe adding orgllDilll11s. 'Ih: measured endpoints of tile test are SIll'1/ivo~ip and growth as

determ.iIlcel bydry weightmeasUIemenlJJ.

EXPERIMENTAL DESIG~

. Groups of oligoehaetes will be exposed ro a geometric series of at IClI$l five lest

concentmtiolll and a negative(\U1lrealCd sediment) controlforapproximately 28 days. Eight R:plieate

test complll'tmcnlS 'will be maintained in each. matlnent andcontrolgroup, with 10 oligoch.lICtes in. .
~h compartment for a total of 80 individuals per test concentration. Ea.clJ test compartm~nl will

c:ontain a quantity of sedimentand overlying water. Additional ~plic~ test compartmcntll willbe

included for analytical SIlIlIpling of sediment. No oli8~tes will be plllCCd in ..~yticalK

PROTOC9L.NO.: S701070.S07ILUM-5m 28a1SUBS70
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l1:pliadc(s) sampledat the beginning ofthc test. However, the "analytical"lIlplicate(s) s8II1plcd after

1hebeginning of the test (e.B.. on Day 7 end at the end of 1hc lest) will contain oligOGhaoteI. An

lldditionll1 two .. abiotic: l1:plicazs" (BDalytical replicatc:s without oligochacte.s) will be added to eacb

treatment8JOUP for analysis on Day 7 andDay28of the tellt.

Test con~ntlalions in the sediment will be PlIlparcd on a dry weightbasis (i.e., mgIKg dry

sediment). Nominll1lCSt conc:cntnllions will be sclec:tcd in consultation with the Sponsor, and will be:

based uponinformation such as the lIlSUlls of explolll!ory ranse-findins toxic:ity data,known toxicity

dllla,physicalleberniall propeYties ofthc test substIIn<:C or other relevant infonnatiOIi. <JenemUy, each

test substance concontration used in the definitiw test will be at least 60% of tItc lIeXt higher

conllCll1r1Jtion unless information co~mill8 the conc:cntralion-efrect curveindieat:sthat8 diffo=tt

dilution f8clorwouldbe morellJlpropriato.

The Willer solubility of))4 i, 36.2 IlBIL (6). PnlIimhw:Y trials havc &hOWD 1bat 1hc: test

material is S18ble in sedimant. Reportins values for porewater and ovcrlyins war dooa not seem

mc:aninaM due to tho low lolubility of D4 in warcr. Therofon::. only lICdiment sample. ftom tho

anll1ylical sllInplina lest COJDPIIlDl1ents will be coIlelltlld from eaeh con~1 and tRalmeot group at

speciflccl intcrvll1~ for lIII8lysis of the test&ubstanc:c. Results of the BIIBlyscs willbe: usedto verifythe

~xposure over ~me. The l1I8UltS of tItc BlIldywill be based on the nominll1 lest conoeatrations in

acdim~D~whon~prilltll.

To control bias, oJigoclulclc5 will be: impsrtially assi8!led to ClIPO~nl companments at test

initiation. No other po1enlial sources of bial ~ eXpccIlld to IIffcct the results of tho study.

Survivorship and Browtb (dzywcJght) willbe delclrmined at the end of tho testperiod(maximum of

~a d4yi). Mortalityin the~ groupswillbeused to aIlcuhllC. ~bon possibJe~ 1hc ECSO value.

~e dOSCofe~ponSC patternand approprillte Slatistical anBlyscs of survivorship and growthwill be used

..~ !Ioflne theno-obse~ecI-cfFect-eoncenlnllion (HOEC) lII1d the l~st-oblC,Md-e1Fect-eonccntnllioll. .
(L9~)·

....

PRoroCOL NO.: 57010705071LUM-5ED 28a!SUBS70
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MATERIALS AND METHODS

In~rmalion on the clllll'lu:terization of msl, control or refelCnCCl substances is lllquircd by

OoodLaboratoJy Practice (OLP)Standards andPrinciples. The Sponsor is n:spoDsible for providins

Wildli& International. Ltd. verificalion that the test substance hal been duuactcrized IK:COniina to

OLPspriorto its usc in thestudy. OLPchllIlIcleriza.lion of the test substl\llce has beenconducted by

the Sponsorand is documented at Dow Coming.

I
t
I'r-

Physical Description: Colorless liquid

Chemical Slability: Stable

Purity: 99.7.5;1: 0.003 areaperccntpurity

Solubility: Soluble in conunon olllanic solvents sud! as acetone

S!Ol1I8e Conditions: Room Temperatun:

"!Chive Requirements: A reserve sample was not retainc:d for this study

Identification:

LotNo.:

Expil'lltion Date:

Source:

"CAS No.:

Octunethylcycloletrasiloxane (04), (Supplied asDowComing~ 244 Fluid)

LL084732

Janual)' 19,2009

Dow Coming Corporation. Auburn. Michigan 48611

.5.56-67·2

i
!

I
l
i·

!

Tho Sponsor is RIIponsiblo for all information rellllCld to the test lub~ ami lIgI'CCs "to

m;cept any unused test subsrance and/ortestsubSlllJlce containers remaining at theend oftha study.

rrepar8tion ofTest ConcentratiOlIs

The test subSlBncc will be udministcn:d to the test organism in sediment. lhia lOultl Qf

administration was selected because it represents the mosl likely route of exposlln: to sedilllCllt

c!we~lins otptisms.

Neat test substanCCl will first be illcorpolldCd Into peat. The amountof peat used in the

mixtun: will be the same amountrequin=d to brins the oJ'88llic: cazbon content ola U Ira batch of

sediment to .5%. The peatand test substance willbe mixed overnight (approximlllely 12haUI'l)ona

rotary mixer. The treated peat will then be added to dry sediment thathas all insn:dienCS wit\1 the

exception of peatand the'test aubSllIlce. Themixing timewill be lIS,!hOrt'lIB possible (approximately

PRQtOCOLNO.: ~7OJ070.507ILUM-SED 2Sa/SUBS70
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30 minll,") or unl,il the mixtu~ appears to be unifoml1y mixed intothe sediment. Theexact mWPg

timewillbe IeCOrded in tha data. Approxillllltcly 100mLof the dry mixwill \ben be u.ndllrred to 13

Rlplicalo test beakers. The lest RlPlicalcs will be 3DO-mL glass beakelll with 8taiDJoss steel mesh

c:oveRld bclcs on gppo.ite sides of tho beaker. TIIO CI8IIsCer time will be kopt to a minimwn

(approximately 10·20 minulCJ) qnd one batchelfsediment will be cOInplete1y processes beCoIe the

otherto PRl~t thepptential forvollltilizetion cf lhe testIlibalallcC.

After all 13 beakershave beenfilledwith sediment, a 28 day~on of food (approximately

200mg of Salmon Staitor) will be added 8Ild gendy stirAld into the dry SIldimcnt. Finally,

appl'Ollimately ISOmL of wellwarerwill be lidded to the beakers. Afterthe beakelll bave beenrllled

withwater.they willbe transfcmdtoa waterbath that willbe used lOr the rest. 111 !hewarerbaIh the

ovcrlyilli waterwill beexchanged twiceper day by adding ono volumeadditionevery 12 hOlln to

each bcabr and allowing water to pllSSively Oow out !he holas in thosidos of the beakcn. After

approximately 48 hoursofacclimalion andscltling, opisms will beaddedto the beakm.

Test0raanism

The oligoeha8le, Lumbrfculfll WlrlesQtru,has beenselected IS thotest specieslOr this Btudy.

Oli811clwtcs rcpresentan imponant BJ'OUp ofaqUalic invcttebllltes. and havebeenselected t'orule in

theIUt based uponpast uschiSTOry and easeof <:U1tllrinS in IbeIaborBl«y. AdullolisochaeTel willbe

ob1ained ftom I CGmmercial5llpplier or otherreliable source, or fromcultu~s mllintained by Wildli~

Intemlltionlll. Ltd. Prior to the Test, the organiama willbe held Ina eon=cr with llIII1d andoverlyIDg

wlll.er &om the samc sourceCld at approximar=ly the sameICmpcllllUre as will be used in the tolt.

Enouab fOCld tor 28 day. (~OII ItaI1er) will be inCGIJIOJlIlCd into thc, sedimentdurilll~ test.

~fications tor acceptable IM!S of contaminants in' feod Cor oligochaotes have not beea

~tabllsbod. However, thCtll a~ no lovels of eomaminants rellSOllllbly expectedto bePltlsent in the

diet thatam considered to interfere withlIle pulJlOSC orconductoflbe study.

'T~Sediment

FonnlllalCd aedinlent baed CD the RlQOmmCllldBlions 'of OBCD Guideline 218 (7) will be

USIDd. The sediment~II be compoaed ofapp~ 100Aosphasnum peat mOIl. 2O%silt and ell)'

(kaolin day) and 70% iDdustrial quartz SlIIld. Thodry conltituClltl of !he soil will be mixedin & PK

Twinlhellor equiV8lent millerwithoutpest, Jin= peat will be mixedwith lest su1lstanlle and added

11llCI'. CalciIUU carbollllte will be addedB8 needed to adjustthc PI:! to 7.0 :I: OoS. 'J1te oJB8llic Qlrbon

PROTOCOL NO.: S7~70507JLUM-SBD 28&fSUB370
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conlent of the fmal mixtun: of 50diment shouldbe 5.0 % 1.0and may be adjusled by tbc: use of

appJOpriakl ~ounts of pilat orSllIld.

A 28-day ration of fOod (salmonstarter)will be dry mixed into the test compartments after

sccIimlll1t bas been added.blltimmediately beforeaddingwater10the lest compar1lnent, IlIld 48 hours

bef~ addins theorganisms. The unount of food adeled will be documenled in the raw datil. The

percentorganiccarbonis based solelyon peatas the sourceofOrgJDlic ~on. Just IllI ill lhe OECD

218 testins suideline. the fuod ~ded to the test sySlem durinS the test is not included in the

mCII5Urement of organiccarbon.

Dilution Water

Water used for the bolding and testing of oligochaetes will be obtained fiom II well

appJOximately 40 mcten deep located on the Wildlife International, Ltd. site. The water will be

pllSSCd thJOUBb II sand filter andpum~ intoa 37.800·Lstorage1ank where thewaterwill be aerated

withspraynoules. Priorto usethewaterwillbe JillelCc! to0.45 11m in orderto mnovefino particles.

Waterused for boldinSand testins is duuacterizcd as moderately hard. Typical valuesfor hardncu,

a1kalini ly. pH and specifW conductance arcapproximately:

;
i
j.
I
I.
\.

!'
i

HardDess. maIL asCaCO)
Alkalinity,mgIL lIS CaCo,
pH
Spel;ificConduetanee.lUllhosfcm

145
190
8.1

330

Hardness. alkalinity. pH and specific cond\ICIIIIJJCC will be mCASured weeklyto monitor the

consistency of the well water. Means and rangell of the measlinsd parameteR for the 'four-weck

periodpn:cedinS the test will be proviclcd in the final ,report. Analyses will~ performed at leastonce

.annually 10detcnnine the COllccntnllions of seJecled organicand inorganicconslilUents of the Willi

wllter811d resultsof the most recentanalyseswiII be summarized in tile flOal report.

TastApparatllS

The test apparatus will consist ofa Wildlife International, Ltd. diluterunit thatis
designed to bold up to 14 tanksin a temperature controlled waterbath. Each tank can receive
rllncwaJ rateswat Call rUnge fromstaticto greater thall 10 tankvolumeadditions perday.

PROTOCOLNO.: 570/070~07ILUM·SED28a1SUB~70 ..
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Test cDlIlpartments will consistof 300 mLglassbeakerswith stainles":steel mesh-
. covered holes on oppoaiteaidesoflhe beaker. Thecompartments willbe labeled with the
projectnumber,test cpncentration Bnd replicale. All replicatebeakersin each treatment
8"oup willbeindiscriminately positioned inone ormore diluter 1aIIks. ~h beaker will
contaip approximately100 mlof sedimentandapproximately ISO mlof ovorlying water.
Dilutionwater willbe delivereddirectly intoeachbeaker.passivelyforcing watercut
throughthe holes in the sides of tho beakersand exchanaing the water qverlyingthe
sediment ~ch replicatebeakerwill receive approximately two-volumeaddiliollll of water
perday. Dilution wllterdeliverywill be verifiedby calibration prior to initiationof thetest._

.Proper systemoperationwill be verifiedat leastone time dailyduringthe test

Ea'riroamentlll Conditions

lJahtill.8 used to illuminate the cullUrel and&ost chambe...during cultwirJs lIIId tes&iDs wm be

provided by nuorescent lUbes thatemit wavelcngtb. similar to naturalsunUpt (e.g., CoIortollcGll '0).

A photoperiod of 16houBoflightawl 8 hours ofdarlcwillbecontrolled with111automatic limer. A

300minUte transition period of lowlightintensity will be provided when lights 80 on andoft'toavoid

sudden chIIlsesin light intensity. Light iDlen.ity will beinoasured III test initiation witha SPBR

SQienlific Ltd. light meter or equivalent and should fall within thel1UI8e of JOO to 1000lux.

The IaJ'get test lcIIJ\perature will be 23 ,., 1°C. Temperature will be ~lI!IIlled uains a hand

heldliquid-in-g\Bss thcnnometerin Iheoverlyin.a waror il\one1Iitomaling rcplieato toll compatllncllt

ofeacltexperimenraJ group at !he begiMilIg andendof 1118 leSland lit least three limes perweek

durins thetest. TClIIlpelldilro also wiD be mCllllwal with acontinuous n:corder in a beIlker of WlIl1:r

placed adjacent to the test compaJtmeats or ill 1IIe neprive control diluter laD1c. Recanfer

~uremcn~ willbe vcritiod wilh8 band-lleld Iiquid·in-gIa.ss Ibcnnometer prior to toll initlation~

. .
DiSIOlved oxypn willbemeasuRld in Lhc overlying WIIlCr from OM a1tcmatillg replicate of

~ experimeatal grouplit the begiMing lIIIdend of1lle test8IId ~ Ieut dirac: UIII6!I perweek during

the test. Dlesolvod oxygen wiU be mCllSlll'Od using a 1benno Orion Model 8~QAplus dissolvad

oxygell meier, or equiva\em. In theeveJlt thatdissolved oxygen levels approadt or fiIll below 60%

aalUlIlion. ~e Sponsor will~ ndod, and appropriBlO comctiveacliOlll ~1I be1ll,ken. itn~.
to maintain dissolved oxygen levels above 60%saIIInrtiOl1.

·PROTOCOL NO.: S7p1070~07ILlJM·SBD 28a1SU8~70
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MClISU1'llmen13 of pH will be mode on a sample of the overlymawlllCr fromone alternating

~plic;ate of eachexperimental groupat thobcsinnins and end of the test IlIId at least once perweek.

Wl\lllr pH mCllliun:ments will be made using a Thermo Orion Model 525Aplus pH meter. or'

equivalent. If a tIealment replicBle reaches 100% mortality. dissolved 0llYgen, pH.and temperatun:

measll1'llments will bewen in thatreplicate lit thattime.andthendiscontinued,

Hardness, alkalinity, specifIC conduCl8Dce and lIlIIIIlonia will be measured in a composite

samplc of overlyingwaler fromtile control grouprcpliclIte8 8IId the hipcst concentrlllion treatment

group replicates at the beginning and end of cbe lest. Haniness and a11<alinlty mcasu1'llments will be

made by titration using procedures bascd' On methodsin StandardMe/hodsfor thIJ Exa1/finQtton of
WaferQ1llJ Wasrewarilr (8). Specificconductance willbe mcasul'lld usingaYellnwSprings Inmument

Model 33 Salinity-Conductivity-Temperatul'll meter, or equivalent. Ammonia willbemeasu~d using

a ThermoOrionModel720Aplus pHlISE meter, or CQuivulcnt.

TestProcedu,," and Bioloaical Measurements

Afterthe sett/ing periodfor the water/sediment systems. one to twoadultoligocbaetes willbe

impsrtially distributed to transfer conlainelS (e.g., Slass beakers) until each container bolds its

complemMt of 10 individuals. The olgllllisms in eacb tralllfer lIOnlaincr then will be transferred

belowthe air/WBler interface to the test compartments. AD odditional batchof20 individull1s will be

iDlpartiaily sol"tod lit tho besinnins of the test and will be mcaslll'lld for dry weight. Ailer

completing the tnnsfer of orgllllisms, the lest compllrtmcnts will be maintained in tcmpc:nuul'll

!=OOtrollcd diluter!llllb. Test cOlnpartments willbeob50rved daily to makevisual ass_ems of any

abnonnaJ behavior (e.g. leavingsediment, unusual swimming).

Observations willbe made at test tennination to determinetbe number eX mortalities
.andthe number ofindividuals ex:h.ibitingclinicaJ signs of toxicity or abnormal behavior. 'On
Day 28, oligochaetes will be segregatedfrom the sedimentand live lU1d dead organismswill be
enumerated. When the total numborsof individualsfound in.each ~plicate at test termination
erefewer than the number initially placed in eacb replicate, then those missing will be

.considered dead. Dryweightl of llIll'I/iving oligochatesin each replicate will be measured at
tileendofthe test to evaluate effects on growth.

PROTOCOL NO.: 57010705071LUM-SED 28a1SUB570
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Samplillll for Analytical Measurements

Sediment IllIQPlllS rlOm the ll\llllytic:al aamp1ins test eompartmen\S will be wll"~ fnmI

each cOfIccntnltion at the begiMins ofthotellt (nomore thanone hour lifterCiOmpl~n8 the: addi~on

of organisms to \he lost l)'$lCm), on Day',and lit theend ortha test ~ will be twoBddilional

abiotic: replieatea in each test. ~oup sothat additional samples canbecoUocled on Day , 8IId Day28.

Tho overlying W8f,cr will be remoYl:d ftom the test compartmenl Sedimllm samples will be

proalSSOd immediately lbr analysis whenpossible, orp\ac:ed inan approprialc stoJIIC con1ainor (e.g.,

SIan' or polypl1lpylOllll bolt!o) and Ilored UDCIer the approprillle oonditions (trozon) until JM1y&Od.

De samplillS scheme is summarized below:

PROPOSED NUMBERS OFVERJFJCATION SAMPLES
Day0 Day7 1'enniDalion (28)

&porimental Group 80cI . ,od NlIoti. Bid A'oilHio

Control 1 I I I I i
J

Solvent Control (ifneeded) 1 I 1 I 1 \.,
LevelI-LowConcenlr8tiOll I I I I I I
Lovel2 I I ~ 1 I I

!
Lewl3 1 I I J 1 I

I'
Level 4 1 I I I 1 !

.Level S-High Conccnlralion I 1 I 1 I
;
!

7 7 7 7 7

The above nllLnbcns of samplOll teplllllllnt those collected from th~ test and do Dot iIlcJude

quality control (QC) samples such lIS matrix blankl8IId foJtific:atiOlll 'PrePltOd and analyzed durina
the llIlI1)1ical chemistry phose ofthB IlUdy. At thediscmionorlhc Study Din:ctor. samples ftom one

C!f mote'appropriate test oompartmolltll andfor IloCk solutions will be eolleCted 8IlCI analyzccl if an

lIIlIIIytical emir in sampling or lIIlII1ysis is suspe=d. The JeIISOIl for lhe IlIditicmal samplOil wittbe

~~oribed by the StudyDirectoranddoc:umented inthe laW dataandfinal report.

Alialytlcal Chemiliry

Chemical·lDa/ysi. of the BlIlIIplcs 'Yi!1 be perfonnod .by. ~,l~lifo In~l?na1. Ltd. The

analytical methodulllld will be bllged uponchl'Of\latograpbic methodology provided. by the Spoll$Ol'

PROTOCOL NO.: S,0I070S07ILUM-8ED 28a1SUW70
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and/ordevelopedat Wildlife International, Ltd, The methodology used to analyze the test samples

wi~ be documented in the raw~ and aummarizcd in the finalreport,

Data Analysi.

When thedose-respollsc patlemallowscalculation of anEC50 value.the mortalitydata will

beanalyzed u,ins the c;omputer softwlR ofC.E. Slephan (9). Theprogramwall designedto calcul=

the EC50 valueandthe 95%confidence interval byprobitanalysis,the movingavel3ie method,or

binomial probabilitywith nonlinearinletpolation (10, ! I, 12). The EC50valuewill be calculllkld.

Wilen possible,usingmortality data collected at the end of the lesL

Growth(dl')! weight)data willbe evalualed fur nonnalityandhomoseneityof variances uling

TOXSTATVersion3.5 (13). If'thc datQ. aredeomed nermalwithbomogeneous varianccs, hypo1heais

tosting using analysi. of variance (ANOVA) aIld multiple means te5tS (e.g., DunDCtt's. Bonferroni.

Scheffe) will be used (12,13). lfthe dllla fail the tests fur normality or homogClleity, then data

transfoll1l8tions will be tried in an attempt toCO~ the condition..When the data LrBnsfonnations

fail to com:etfor non.normality or heterogeneity of variancel.nonplll8lllotric procedureswill be used

to identifY statistically significantdiffetCDCCS amongthe experimental groups.Additional analysis of

dBla Qlay be conductedif deemedappropriate by tho StudyDirector. Tho l'O,ults of the llIIaIysis will

be documented in the IBW dataand SlII11marizcd indle finalreport.

RECORDSTO BEMAINTAINED

Recordsto be maintained for datagenemted by WildlifeInterTllltional, Ltd. win include, but

notbelimited to:

1. A copyof the sisnad protocol.

2. Identification andcharacteriwionof thetest subsl:ance. if providedby the Sponsor.
. .

. ~, Da~s of initill!ion and tenninationofthc tolt.

4. LIlP/lbrlcullls varlegahJS culture records.

5. Stock solutioncalculll!ion and pl'Opamtion, if applicable, and ~ctI1ation andP~OQ of

testconecntnltions.

6. Biological ob5crvati<lnll.

7. Test c;onditions (!iSh!intensity, photoperiod, etc.),

PROTOCOLNO.: .5701070501/LUM·SED-28a/SUB570
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~.

j.



Wildlife International, Ltd.

·43·
_.' . " .• .. "', ,.'. .• ':'M'''~~~~:::': ..... "~ ".:"

Wildlife International1 Ltd.
(

·13·

.,

Project Number S70A·IIOB

. ·."_.~.:1· ......" . :~:

8. Waror c:hcmistly IDSUlts (e.g.,hardness IIlld aJkaliniLy).

'9. SlBti,tical calculations, ifapplicable.

10, . The methods used to analyze test substanoe =trations and the: results of analytical

mC8$urementa, if applieable,

11. CopyofJina1 roport,

PINAL REPORT

A filll1 reportof the results of the studywillbeprepared byWildlife Intemltional, Ltd. The

reportwill Include, butnotbelimited to, !hefollowing, whc:n applicable:

I. Name 8IId address of1ll0 fac.ilily perfonning thestudy.

2. Dates upon which the; SlIldy wasinili81Cd andcolllpleted, and thedefinitive CllpCrimClllal BII.11

/lIId tennination data.

3: A star.cm!lllt of compliance signed by tbc SlUdy DirectoraddlUSing liliy exoeptions to <Jood

Labollltory Practice Standards.

4. Objectives aIld proccdun:s, as stBtcd in the approved protocol, inc:luding all chaDses to the

protocol.

S. The rea substanceidentific:alion inc:1udins 1I8lIIc, chemical abstract numberor cocIc number,

Btnmglh, puriLy, c:omposicion.1%Id otherInfoIllUlUon provided by lheSpoD90r,

6. S1abill~ and aolubili~ of the lCSt subs1lnce under the COlIditions of lKimini8lnltioo, if

pl1lvidodby the Sponsor•

.7; A dcsc:ription of the methods usedtoconduet Iho le8l

8. A descriplionof the telt oJ8llllisms, hlcluding the 1IOun:c, scientific: name, IIlJC or life !llIgC,

feed types, lightilllellsi~ and photoperiod.

9. Adescription of thep~lII1lIiOJl ofthc tAlst 1I01utiolll.

10. The methods used to alloc:ate O!pJIismB to test chambe:n and besio \be WI, the: .umber of

QJ8IIIilllls and compamnclIIB perchamberpertreatment, and thedui'ation.of the~.

11. A delCriptio.a of c:ircumstanoes thatmayhaveafFected the qull1ity or integrity of thedsta.

12. The II8llIC of tho S~y Director and the lIll\1Ies of other sc:ientls1s, professionals, and

aupcrvilClry pcnonnolinvolved in theSlIIdy.

13. A dc:scripdon of the tIllnsfoDTIlltions. calcu1lltions, and opcllltions porlbnned on the data, &. . .
S\IDlI'IWY andanalysis ofthe biological c/Dla and analYl!cal ~emistly data,1IIId. slatcment of

thec:onclusiOJls drawnfromtheIIIJIIlyses.

PROTOCOL NO.: 5701070S07JLUM-8ED 211a1SUBS70
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14. SUitistiullncthodsused to evaluatethedata.

15. The sisned Md dated reports of eaeb of the individual scientists or other professionals

involved inthe study, ifapplicable.

16. The location wbererawdata ondfinalrcponare 10be stored.

17. 'A statemcnt prepared by the qualityAssur.lllce Unit listing the dates that study inspections

IIlId audits were made and the detes of any findings reponed to the Stlldy Director aod

Management.

18. If it is ReusSIII)' lQ mllke comctions or addition. to a final report aftc:r it bas beenacc:cpted,

such cblll1gCs will be made in the funn of an amendnulnt issued by the Study DinletOr. Thc

&n:Iendment will clCl1rly identify the part of the final report tlnlt is being uncndcd and thc

reBllons for the alteration.

CHANGES TO PROTOCOL

PlllMed chIlllS~S to the prclOcol wlll be ill the form of written amendments signed by the

Study Din:clQr and apprcvccl by the Sponsor's Rcpres~ntativc. Amendments will be considered Bll

part of the prolOc:Ol and will be attached to the finalprOI~1. Any o!hclr cllangcs will be in the fonn

of writtendeviationssigned by the Study Directorand filed with the raw data. All changes10the

prcroc:ol will be indiClllCd in the tina!report.

GOOD L....BORATORY PRACTICES

This study will be conducted in accordance with Good 4boratory Pnlctice Standll1ds for

EPA (4D cm Pm 160 anellor 'Pm 7~2); OBeD Principles of Good Laboratory Pl¥lices

(ENVJMClCHEM(98) l7); and Japan MAFF (II NohSan, Notification No. 6283, Agricullllrlll

Production Bureau. 1 October 1999). ElK:h 9tudy conducted by Wildlife International, Ltd. is. .
routinely ~in~ by the Wildlife ItlternBlional, Ltd. QualityAs&urance Unit for complil\llQl wilh. .' . .
!Jood Labol1llOry Pnu:tices, StandardOpelllling ProcedUlCs and thc specifiedprotocol. A staIcnicnt

of compliance with Good Laborlllory Pl¥tices will be prepared for all POrtiotll of the study

conducted by WildlifeIntcmational,Ltd. TheSponsorwill be responsible for compliance withGood

LaboralOrr Practices for procedures perfonned by other laboratories (e.g,. residue analyses or

pll1holosy). Raw data for all worle perfonncdat Wildlife lntemation&l, Lid. and II copy of!he Iinal

reportwill be filed by projectnumberin archive. located on theWildlifeInternational, LIlI. site. or at

an alternativelocationto ~ specifiedin the finalreport.

PROTOCOL NO.: 5701070S07/LUM·SED 28a1SUBS7D
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AMJl'..NDMENT TO STUDY PROTOCOL

STUDY TITLE: Oc:wncthyleyclopeatasiloxan\: (04): A Prolllll8od Sediment Toxicity Test with
Lllmbrlcwluz ....'l'l.gaJ.J Using Spiked Sediment

•., : :~ : :.;::.:•.: .. : ':J:' :::':~"':"-.-;;- '.-;::''' ':":,":.".:' . .. .. '.,':. . •.•..

Wildlife International, Ltd.

PROTOCOL NO.: 5701070~07l1.UM·SED 28a1SUBS70

SPONSOR: Silicones F.nvlronmcillal, Health andSafilty Counell

EFFECfIVE DATE: lilly 13, 2007

. _ .... _•..•. ~ :'1 '.~' "':'. ...... '.

ProjectNumbcl' S70A-1l0
PaBlllo'.

AMENDMENT NO,: I

PROJECl' NO,: S70A·IIO

: ;~.... .-.~.. '.':
f',

i

\
I·
!

AMENDMENT: StudyTitle,Pages 1 BIld 2:

CHANGB: Octarnathyloyclopmtaliloxallo (04): A ProIoagcd ScdimmtToxioityTestwith
l.JimbrlcwluJ Ytlrtegat.J Using Spiked Sediment

TO: Oetamcthyleye101~l1IIJiloxancl (04): A Prolonged Sc<IimoDt ToltieityTeatwith
Lu~l'ICWI/lj varlegtJ1/1s Using Spiked Sediment

REASON:

Tha test matorlal was incorree:tly identified in theprotocollil1e. Thecomet
identification oJ! tim=_tllllltCriul beiDa used in therrtudy wu gMn 012 page 6 oftbe
pro1OCOl and _ verificd witbthedocumentation !hAl accompanicd the_ IIIIItCria1
iIIehiplllllrlt.
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DATE I
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AMENDMENT TO STUDY PROTOCOL

STUDY TITLE: OCC81Mtllylcycl~i1oxane (04): A Pro1ollged Sediment Toxicity Test with
Lumbrll;U1111 W!rt,gotu Usir!a Spiked Slldimcnt

Wildlife International, Ltd.
~ ,

PROTQCOL NO.: 5701070'07ILUM-5EIl28ll1SUBS70

SPONSOR: Silicones Environmental, Health andSIl6:ty COllJICil

EFFECTIVEDATE: Iuly 13.2007

... ,)

Project Nwnbcr S70A·IIO
Page ioU

AMltNDMENT NO.: 2

PROJECf NO.: '70A·110
r[:

AMENDMENT: Pille3:

CHANGE: Bxperimlllltal SlBrtDIIc: 1u1y 20,1007
Experimental Tmnination Date: A\l8IISt 17.1007
TestConcentrations: 31,63, 125,250, 500,1000 ntWKs

TO: Bxperirnental Start~: October 4. 2007
~ TonniIIation Dalll: November 1,2007
Test CcnclllJtlatioas: 3.8,1.5, IS,30 and 60 mgIKa

REASON:

.DATE
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Paplorl

AMENDMENTTO STUDYPROTOCOL

STUDY TITLE: Octamethyloyolotctrasiloxane (04): A Prolonged Sediment Toxicity Test with
Lumbrtcuwlwrlegalel Using SpikedSlldimcnt

PROTOCOL NO.: S701070S071LUM·SED 28a1SUBS70

SPONSOR: SiliconesEIlvirolUllClllal. Hll\Ilth andSafetyCollneil

EFFECTIVEDATE: October12,2007

AMENDMENT NO.: 3

PROJECT NO.: S70A·1l0

,',

AMENDMENT: PII30 1and2:

CHANGE:~: Silicones Environml:dtal, Health and SafetyCollnCiI
232SDulles ComerBClUl~, Silitesoo
lil:mdon, Virginia 20171

F::

TO: SPONSOR: Centre Eurap6en des Silicones
European Cbemica1lndusuy Cauncil(Celio)
AVOIIllIl B.VlIll Nicuwcnlmyso 4
B-1160Brussels, BelBiurn

REASON: RequestqfSponsor.

I

!

I
I·

I
!

DATB 7'

DATE
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ProjectNumber570A-ll0
Page I of'l

AMllJIDMENT TOSTUDY PROTOCOL

STUDY TITLE: Octarneth)'lcyc1otettalliIOX8lle: (04): A ProlOll8ed Sediment Toxicil)' Test witb
LumbrlllliIul WIrl.galll Using Spiked Sediment

PROTOCOL NO.: 570f070507/LUM-8ED 28a/SUB570

Sl'~NSOR: Cc~ Burop6en desSiliCClIIllS
Eu~ Chemica1l11dustl)' Council (Celle)

EJlQCTlVE DATE: November 26. 2007

AMENDMENT NO.: 4

PROJItCT NO.: 570A·l10

QASON:
.Thostudywilille rapeated due to lowreprocluc:tifllt ill ibo secondtrial. An additioaal
tert conccnlrltlOIl willbeadded at the: sponsor'. request.

oUBNDMENT: Page J:

CHANGE: Experimental Swt Dato: October 4. 2007
Bllpcrimcntal Terminaticll DIlle: NoYember I. 2007
Ten Couce:ntrarlOllll: J.8. 7.5, IS,30 and 60 mwKa

TO: &pcrimeatal StartDate: November 29, 2007
Bxperi~ TmniaatiOll D* DI:l=nbcr 27, 2007
Test ConcenIrlIiioDI; 3.8,7.5, 15,lO,60 IIId120mgIKg
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Wildlife lnternationall Ltd.

D~AnONTOSTVDYPROTOCOL

Project Number 570A·IIOB

Project Number S70A-IIOB
Page lo!l

STUDYTITLE: Octamethylcyclopen1asiloxane (D4).A Prolonged Sediment ToxicityTest wilh
Lllmbl'lClIllIs \lQrlegCltra Usins Spiked Sediment

.PROTOCOL NO.: S701070S07fLUM-SED 28a1SUBS70

SPONSOR: Silicones Environmental, Health IlDdSafetyCouncil

DATE 01 DEVIATION: November 26,2001

DEVIATION NO.: 1

PROJECT NO.: S70A-110

DEVIATION: The ~rcent organic carbonCODteDt of the formulated scdimcrn was 2.4 iJIstead of S.O~
1.0115 8tatedin !heprotacol.

REASON: Due to a calculation errorfor !he moisture comcntof peal inthe prepararion of the
batchsce:timellt, thoincorrectamount of peat wasaddedto the mixture(caulling in a
lowerpercent carbonthan desired. Thisdeviation from the protocol hadno adven;c
impact uponthe rcsulu or intelprela1ion of the study.

STDIRBCTOR
() - Ii· 1/1

DATE
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Certificate of Analysis

Date of Analysis: August 3, 2006

Id'ntlfteatlon: OctarnethylcyclotelrllSiloxane (04)

Lot Number: LL084732

CAS Number: 556.67.:2

i
I
I,
I

\,

I
EsplratJon Date:

Phyelal DelCrfptlon:

Storage Conditions:

Purity:

Compo.mon:

'. '.'

f1'aufS. Larson

PaulS. Larson
Associa~ Analytical Specialist

.~. :

JanuaJy 19,2009

Colorless liquid

Room Temperature

99.75 :!: 0.003 mea % purityby OCIFIP (n-3)

The OC-MS dataS\Ipports the identification of the
material asoetamethylcyclotctnlSiloxanc (04)

August 15,2007

Date

~.
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FormulatedSedimentPreparationI

ProjectNumber 570A·llOB

Constituents

Quartz Sand

Kaolin Clay

Peat Moss

Weight (g)

28,000

8,000

4,000

I Thesand andclaywere mixed in PK Twinshellmixer for 20 minutes andthe dry
sediment wasstored Wider ambient conditions until used. The peat was mixed with
neat test material and added at a later date. The pH of thefinal sediment mixture
was7.3.
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Specific Conductance, Hardness, Alkalinity andpH of Well Water Measured
Duringthe 4·WeekPeriod Immediately Preceding the Test

Mean Range

Specific Conductance 305 295-310
(J,Lmhoslcm) . (N=4)

Hardness 136 132-140
(mgIL as CaCO:J) (N =4)

Alkalinity 18J 178-184
(mgIL as CaCO;J) (N=4)

pH 8.2 8.2-8.2
(N=4)
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Analyses of Pesticides, Organicsand Metals
in WildlifeInternational, Ltd.WellWater

Pesticidesand Organics

Component
MeasuredConcentration

(!:tg/L) Component
MeasuredConcentration

(J!g/L)

Aldrin
AlphaBHC
AlphaChlordane
BetaBHC
Bolstar
Chlordane
Coumaphos
DeltaBHC
Demeton-O
Demeton-S
Diazinon
Diehlorvoa
Dieldrin
Disulfoton
Dursban(Chlorpyrifos)
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
EndrinAldehyde
EndrinKetone
EPN
Ethion
Ethoprop
EthylParathion
Fumphur
Fensulfothion
Fenthion
GammaBHC- Lindane
GammaChlordane
Guthion(Azinphos-methyl)
HCB

<0.020
<0.010
<0.010
<0.024
<2.0
<0.50
<3.0
< 0.024
<2.0
<3.0
<4.0
<3.0
<0.020
<2.0
<2.0
<0.010
<0.020
<0.040
<0.020
<0.10
<0.040
<4.0
<2.0
<3.0
<2.0
<3.0

< 15
<2.0
<0.010
<0.010
<4.0
<0.10

Heptachlor
HeptachlorEpoxide
Kepone
Malathion
Merphos
Methoxychlor
MethylParathion
Mevinphos
Mirex
Naled
o.p-DDD
o.p-DDE
o,p-DDT
p,p-DDD
p,p-DDE
p.p-DDT
PCB·I016
PCB-1221
PCB·1232
PCB·1242
PCB·1248
PCB·1254
PCB·1260
Phorate
Ronnel
Stirophos
Telodrin
Tokuthion
Toxaphene
Triehloronate
Trithion

< 0.010
<0.024
<0.20
<3.0
<6.0
<0.10
<2.0
<4.0
<0.11
<3.0
<0.020
<0.020
< 0.020
<0.020
<0.020
<0.020
<0.50
<0.50
<0.50
<0.50
<0.50
<0.50
<0.50
<2.0
<2.0
<2.0
<0.010
<2.0
< 1.0
<2.0
<2.0

IAnalysesperformed by LancasterLaboratorieson samplescollectedon December13. 2006.
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Appendix 5

Analyses ofPesticides, Organics andMetals
in Wildlife Imernational, Ltd. WenWaterl

Page2
Metals

Component

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bromide
Cadmium
CBlcium
Chloride
Chromium
Cobalt
Copper
Fluoride
hon
Lead

Measured Concentration
(mglL)

<0.200
<0.0200
<0.0200
<0.0050
<0.0050
<2.5
<0.0050
34.9
4.g

<0.0150
<0.0050
<0.0100

1.2
<0.200
<0.0150

Component

Magnesium
Manganese
Mercury
Nickel
NitrateNitrogen
NitriteNitrogen
Potassium
Selenium
Silver
Sodium
Sulfate
Thallium
Vanadium
Zinc

Measured COJM:entration
(mg/L)

12.g
<0.0050
<0.00020
< 0.0100
<0.50
<0.50

7.55
<0.0200
<0.0050
19.0

<5.0
<0.0200
<0.0050
<0.0200

IAnalyses performed by LencasterLaboratories on samples collected onDecember 13,2006.
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ProjectNumber 570A-IIOB

Analytical Method Flowchart for the Analysis of0 4 in Sediment

METHOD OUTLINE FOR THE ANALYSISOF
D4 IN SEDIMENT

Rinse aU glassware withethylacetate.
,j.

Decantall thewaterfrombeaker. Homogenize thesediment.
,j.

Sample sedimentfrom the test container. Addthe requisite volume of sediment(-5 mL)
to each centrifuge tube.

,j.

FortifY recovery samples with the appropriate stock solution.
,j..

Add 10.0mLHPLC-grade bottledwaterand 250 JJL ofintemal standard to eachsample and oc.
(225~ was added to the hif level matrixfortification.)

Addapproximately 20 mL ofethyI acetate to each sample. Vortexand shakeeach samplefor
one minute. Centrifuge at 60%speedfor approximately five minutes.

,j..

Transfertheethyl acetate layer (top layer)into a SO mL volumetric flaskcontaining
2.5 g sodiumsulfate.

,j..

Repeattheextractionprocedure with an additional 20 mLof ethyl acetatecombiningthe ethyl acetate
portionsin the proper volumetric flask. Bringto volume with ethyl acetate.

,j..

Transfer 1.00mL of extracts into autosampler vialsand add 50.0 ...,L MSTFA(N-methyl, N·
trimethylsilyl trifluoroacetamide) to each vial. Submitsamplesfor analysis.



Wildlife International, Ltd.

- 58

Appendix 6.2

ProjectNumber570A·11OB

INSTRUMENT:

DETECTOR:

TypicalGas Chromatograph (GC)Operational Parameters

AgilentModel 6890 Gas Chromatograph (GC)

AgilentModel 5975MassSelective Detector operated in SIM
mode

ANALYTICAL COLUMN:

INJECTOR TEMPERATURE:

RUNTIME:

OVEN:

DETECTOR TEMPERATURE:

INJECTION VOLUME:

MAKE·UP GAS:

HEADPRESSURE:

APPROXIMATE D4

RETENTION TIME:

Phenom~n ZB·5 column(30 m x 0.25 mm, 0.25 I-UD)

360"C

15.25 minutes

Initial temperature: 50°C
Initialhold time: 1.00minute
Ramp I: 8.00°C/minute
Final temperature I: 150°C
Finalhold time I: 0.00 minute
Ramp 2: 40.00°C/minute
Final temperature 2: 220°C
Finalhold time 2: 0.00 minute

1.00 j.lL

Helium

Approximately 12psi

6.6 minutes
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Analytical Stocks andStandards Preparation

A stocksolution of 0 4 was prepared by weighing 1.0002 g of the test substance (weight corrected for
pwity) on an analytical balance. The test substance was transferred to a 100-mL class A volumetric flask
and brought to volume using 80010 OMF : 200!G toluene. This primary stock solution (10.0 mglml.) was
diluted in 80% DMF : 20% toluene to produce l.oo and 0.100 mglmL stock solutions. The l.OO and
0.100 mglmL stock solutions were used to fortify the quality controlsamples. Calibration standards were
prepared in ethyl acetate using the 0.100 mglmL stock solution. The following showsthe dilution scheme
fora setof calibration standards:

Stock Final Standard
Concentration Aliquot Volume Concentration

(mg/mt) MJ. (mL) (mga.i./L)
0.000500 1000 10.0 0.0500

0.100 50.0 10.0 0.500
0.100 100 10.0 1.00
0.100 150 10.0 1.50
0.100 200 10.0 2.00
0.100 2S0 10.0 2.S0
0.100 400 10.0 4.00
0.100 600 10.0 6.00

A stock solution of Tetrakis (trimethylsilyloxy) silane (04 internal standard) was prepared by
weighing 0.1031 g (weight corrected for pwity) on an analytical balance. The internal standard was
transferred to a 100-mL Class A volumetric flask and brought to volume using 80010 (DMF): 200A! toluene.
This primary stock solution (1.00mg a.iJmL) was diluted in 80% (DMF): 200!G toluene to prepare a 0.150
mg a.i.lmL stock solution. The 0.150 mg ai./mL stock solution was added to all samples and calibration
standards (45and 50 JlL, respectively).
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ProjectNumber570A·IIOB

Example Calculations for a Representative Sediment Sample

The analytical resultand percent recovery for sample number 570A-IIOB-3, with a nominal
concentration of7.5 mg/Kg, were calculated usingthe following equations;

D . I ( glKg) Sumof PeakArea· V-intercept X 0'1' 'I:'
4 In sampe m = Slope J unonractor

. , _ measured concentration of D4in sample (mglKg)
Percent of nominal concentration - nominal concentration of 04 in sample(mgIKg) X 100

Ratio of PeakArea"" 0.90450
Y-intercept » -0.19
Slope =3.95
Dilution factor=9.63

D . I ( g1K) - 0.90450 + 0.19 X 9 63
4 m sampe m g - 3.95 .

Concentration of 04 in sample (mg/Kg) = 2,66mglKg

P f nomi I ' 2.66mw'J(g X 100ercent0 nomina concentration = 7.5 mglKg

Percent of nominal ccncentration « 35.4%·

• Results were generated usingExcel2000in the full precision mode. Manual calculations may differ
slightly.

•
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Project Number 570A·II0B

Matrix Fortifications Analyzed Concurrently During Sample Analyses in Sediment

Sample Sampling Concentrations of'D,
Number Interval Fortified Measured

(S70A.llOB.) (Day) (mgIKg) (mglI(g)

MAS-I 0 3.80 3.98
MAS·2 0 15.0 14.2
MAS·3 0 120 119

MAS.4 7 3.80 2.10
MAS.5 7 15.0 15.9
MAS·6 7 120 124

MAS·7 28 3.80 4.19
MA8-8 28 15.0 12.8
MA8-9 28 120 103

Percent
Recovery'

105
94.7
99.4

55.43

106
103

110
85.1
86.1

Mean = 93.9
Standard Deviation = 16.8

CV= 17.9%
j R~sults weregenerated usingExcel2000 in the full precision mode. Manual calculations maydifferslightly.
2 Resultfallsoutsideof normal rangeof SO - 120%.
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Project Number570A·l1OB

Representative Calibration Curvefor D4 in Sediment

12

10

8

«I
~ 6<
i
It

4

2

0
0.00 0.50 1.00 1.50 2.00

Concentration (mg/L)

•

2.50 3.00

Slope~ 3.95~ Y-Intercept = -0.19; R2 = 0.9888
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Appendil6.7

Representative Chromatogram of a Low-level 04 Calibration Standard
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Nominal concentration: 0.0500mg/L
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Representative Chromatogram of a High-level D4 Calibration Standard for Sediment
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Nominal concentration: 6.00 mg/L
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Project Number570A·llOB

Representative Chromatogram ofa Sediment Matrix Fortification
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Sample nwnber 570A·llOB-MAS-l; 3.80mg/Kg, nominal concentration.
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Representative Chromatogram of a Day 0 Sediment Sample

f'buzidance
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Sample number 570A-llOB-3; 7.5 mgIKg nominal concentration
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Appendix 7

Observationsl ofMortality•Reproduction andEffects by Replicate ina Prolonged Sediment
Toxicity TestwidttheOligochaete (Lumhriculus voriegotus)

MeanMeasun:d Day
Concentration Number

(mglKg) Replicate Exposed 0 1 2 3 4 5 6 7 8 9 10 11 12 13

A 10 AN AN AN AN AN AN AN AN AN AN IH;AN AN AN AN

B 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

C 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

Negative Control
D 10 AN AN AN IG;AN AN AN AN AN AN AN AN AN AN AN

E 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

F 10 AN AN AN IG;AN AN AN AN AN AN AN AN AN IG;AN AN

G 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

H 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

Jobservations: AN = appear nonnal;G = observedon1heswface of thesedimen1; H =obgerved climbingthe wallsofthe test chamberor onthe screens,

MeanMeasured Day
Conc:entJation Number

(mglKg) Replic:at Exposed 14 15 16 17 18 19 20 21 22 23 24 25 26 27
e

A 10 AN AN UI;AN IG;AN AN AN AN AN AN AN AN AN AN AN

B 10 AN AN AN lH;AN AN AN AN AN AN AN AN AN AN AN

C 10 AN AN AN 'AN AN AN AN AN AN AN AN AN AN AN

NegativeControl
D 10 AN AN AN lH;AN IG;AN AN AN AN AN AN AN AN AN AN

E 10 AN AN AN AN AN IG;AN AN AN AN AN AN AN AN AN

F 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

G 10 AN AN AN AN AN IG;AN AN AN AN AN AN AN AN AN

H 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

Jobgervations: AN = appear normal; G =observedon the lIIII'facc oftlte sediment; H = obgerveddimbingthe.waJlsofthetestdllImberorOllthe screens,
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Observations of Mortality, Reproduction andEffects by Replicate in a Prolonged Sediment
Toxicity TestwiththeOligochaete (Lwnbricu/us variegahJs)

Mean Measured Day
Concentration Number

(mgtKg) Replicate Exposed 0 I 2 3 4 5 6 7 8 9 10 II 12 13

A 10 AN AN IG;AN AN AN AN AN AN AN AN AN AN AN AN

B 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

C 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

0.73
0 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

E 10 AN AN AN AN AN AN AN IG;AN AN AN AN AN AN AN

F 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

G 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

H 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

·Observations: AN~ 3ppCar nonnal;G = observedonthesurfaceof1hesediment.

Mean Measured Day
Concentration Number

(mglKg) Replicate Exposed 14 15 16 11 18 19 20 21 22 23 24 25 26 27

A 10 IG;AN AN AN AN AN AN AN AN AN AN AN AN AN AN

B 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

C 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

0.73
D 10 AN AN AN AN AN AN AN IH;AN AN AN AN AN AN AN

E 10 IG;AN AN AN AN AN AN AN AN AN AN AN AN AN AN

F 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

G 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

H 10 AN AN AN AN AN AN AN AN 3G;AN IG;AN AN AN AN AN

·Observations: AN = appearnonna!;G = observed on the surface oftbe sediment; H = observedclimbing the walls ofthe test chamberor on thescreens,
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Observations ofMOJ1ality. Reproduction and Effects by Re.p1ica1e in a Prolonged Sediment
ToxicityTestwith the OIigochae1e (Lumbriculus variegatus)

MeanMeasun:d Day
Concenlration Number

(mgIKg) Replicate Exposed o 1 2 3 4 S 6 7 8 9 10 11 12 13

A 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

B 10 AN AN AN AN AN AN AN Ifr,AN AN AN AN AN AN AN

C 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

1.5
D 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

E 10 AN AN AN AN Ifr,AN AN AN AN AN AN IH;AN AN AN AN

F 10 AN AN AN AN AN AN AN Ifr,AN AN AN AN AN AN AN

G 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

H 10 AN AN AN AN AN AN AN 1H;AN AN AN AN AN AN AN

IObservalions; AN= appear normal; G = observed on thesudil«lofthe sediment; H = observed climbing the walls ofthe test chambecoronthe screens,

MeanMeasured Day
Concenlration Number

(mgIKg) Replicate Exposed 14 15 16 17 18 19 20 21 22 23 24 25 26 27

A 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

B 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

C 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

1.5
D 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

E 10 AN AN AN AN AN AN AN AN AN AN AN AN AN IG;AN

F 10 AN AN AN IH;AN AN AN AN AN AN AN AN AN AN IG;AN

G 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

H 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

JObservlllions: AN= appear normal; G =observed on thesurfilce of thesediment; H = observed climbing thewalls ofthe lIlst chambecocOD thescreens,
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Observations of Mortality. Reproduction andEffects by Replicate in a Prolonged Sediment
Toxicity Testwith the Oligochaete (Lumbriculus variegatus)

Mean Measured Day
Concentration Number

(mgIKg) Replicate Exposed 0 1 2 3 4 5 6 1 8 9 10 11 12 13

A 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

B 10 AN AN AN IG;AN AN AN AN AN AN AN AN AN AN AN

C 10 AN AN AN AN AN AN AN AN AN AN AN AN IG;AN AN

D 10 AN AN AN AN AN AN AN AN 1G;AN AN AN AN AN AN
3.1

E 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

F 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

G 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

H 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

IObservations: AN = appear normal;G = observedon the surface of thesediment.

Mean Measured Day
Concentration Number

(mg/Kg) Replicate Exposed 14 15 16 11 18 19 20 21 22 23 24 25 26 27

A 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

B 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

C 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

D 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN
3.1

E 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

F 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

G 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

H 10 1G;AN AN AN AN AN AN AN AN AN AN AN AN AN AN

IObservations: AN = appear norma];G =observed on thesurface ofthesediment
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Observations ofMortality. Reproduction andEffects by Replicate in a Prolonged Sediment
Toxicity Testwiththe Oligochaete {LumbricuJus van'egatus)

Mean Measured Day
Concentration Number

(mglKg) Replicate Exposed 0 1 2 3 4 5 6 7 8 9 10 11 12 13

A 10 AN AN AN AN AN AN AN IG;AN AN AN AN AN AN AN

B 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

C 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

5.8
0 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

E 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

F 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

G 10 AN AN AN AN AN AN AN AN AN AN AN AN IG;AN AN

H 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

'Observations: AN ~ appear nonnal;G = observed on theSUIfau of thesediment

MeanMeasured Day
Concentration Number

(mglKg) Replicaft Exposed 14 IS 16 17 18 19 20 21 22 23 24 25 26 27

A 10 AN AN AN AN AN lG;AN AN AN AN AN AN AN AN AN

B 10 AN AN AN AN 10; AN AN AN AN AN IG;AN AN AN AN AN

C 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

5.8
0 10 AN AN AN AN AN IG;AN AN AN AN AN AN AN AN AN

E 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

F 10 AN AN AN AN AN AN lG;AN AN AN AN AN AN AN AN

G 10 AN 2G;AN AN AN AN AN AN AN AN AN AN AN AN AN

H 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

'Observations: AN = appear nonnal;G - observed ontheSUIfau of thesediment
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Observations ofMoItality•Reproduction and Effects by Replicate in a Prolonged Sediment
Toxicity Testwith theOligochaete (Lumbriculus variegmus)

Mean Day
Measured

NumberConcentration Rep. Exposed 0 1 2 3 4 5 6 7 8 9 10 11 12 13
(mgIKg)

A 10 AN AN IG;AN AN AN AN AN 2G;AN AN AN 2H;AN AN AN AN

B 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

C 10 AN AN AN AN IG-,.AN AN AN AN AN AN AN AN AN AN

38
0 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

E 10 AN AN AN AN AN AN AN 3G-,AN IG;AN AN 2G;AN AN AN AN

F 10 AN lG-,AN AN 2G;AN AN IG;AN AN AN AN AN AN AN IG-,.AN AN

G 10 AN AN AN IG;AN AN AN AN AN AN AN AN AN AN AN

H 10 AN AN AN IG;AN AN AN AN AN AN AN AN AN AN AN

IObservations: AN ~ appear normal; G - observedon the: sudBte ofthc sedimcn1; H - observed dimbing the wallsof the test chamberor on theSCre8llS.

Mean Day
Measured

NumberConceotndion
Rep. Exposed 14 15 16 17 18 19 20 21 22 23 24 25 26 27

(mgIKg)

A 10 AN IG;AN AN AN AN AN AN AN AN AN AN AN AN AN

B 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

C 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

38
0 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

E 10 AN IG;AN IG;AN AN .AN AN AN AN AN AN AN AN AN AN

F 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

G 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

H 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

'Observations: AN = appear IlOnna!; G ...observedon the swfac;cofthc sediment
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Observations of Mortality, Reproduction and Effectsby Replicate in a Prolonged Sediment
Toxicity TestwiththeOligochaete (LwnbTicuJus variegatus)

Mean Measured
Concentration

No.(mglKg) Replicate Dead

Neglltive Control A 0

B 0

C 0

D 0

E 0

F 0

G 0

H 0

Day 28

Obs,

AN

AN

AN

AN

AN

AN

AN

AN

Mean (± Stdev)

No.
Survivors

33

23

26

27

27

21

15

21

24.1 (± 5.4)

0.73 A

B

C

D

E

F

G

H

o
o
o
o
o
o
o
o

AN

AN

AN

AN

AN

AN

AN

AN

Mean(± Stdev)

17

17

18

14

13

18

12

24

16.6(± 3.8)

IObsef\'ations: AN ee appear normal.
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Observations of Morlality, Reproduclion andEffects by Replicate in a Prolonged Sediment
Toxicity TestwiththeOligochaete (Lumbriculus variegatus)

Mean MlllISlIred Day28
Concentration

No.(mg/Kg) Repli~ Dead Cbs.

I.S A 0 AN

B 0 AN

C 0 AN

D 0 AN

E 0 AN

F 0 AN

G 0 AN

H 0 AN

Mean(:I:Sfdev)

3.1 A 0 AN -

B 0 AN

C 0 AN

D 0 AN

E 0 AN

F 0 AN

G 0 ~AN

H 2 2J;AN

Mean(± Stdev)

'Observations: AN~ appear normal; J = observed outsidethetestchamber andplaced backin.

No.
Swvivors

18

18

16

20

21

24

14

14

18.1 (± 3.5)

IS

IS

19

12

13

IS

18

14

15.1 ("= 2.4)
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Observations of Mortality. Reproduction andEffectsby Replicate in a Prolonged Sediment
Toxicity Test withtheOligochaete (LumbricuJus variegatus)

Projectl'lurnber570~-110B

Mean Measured Day 28
Concentration

No. No.(mglKg) Replicate Dead 000. Survivors

5.8 A 0 AN 13

B 0 AN 11

C 0 AN 11

D 0 AN 24

E 0 AN 10

F 0 AN 15

G 0 AN 14

H 0 AN 10

Mean(± Stdev) 13.5(± 4.6)

II A 0 AN 10

B 0 AN 10

C 0 AN 14

D 0 AN 14

E 0 AN 10

F 3 MAD AN 7

G 0 AN 12

H 0 AN 14

Mean(± Stdev) 11.4(± 2.6)

robservations: AN;: appearnormal;MAD = missingand assumeddead.
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Observations ofMOJtalil;y. Reproducti.onand Effects by Replicate in a Prolonged Sediment
Toxicity Test withtheOligochaete (LumbricuJus variegatus)

Mean Measunld
Conccnlmtion

(mgIKg) Replicate
No.

Dead Obs.

Day28

No.
Survivors

38 A

B

C

D

E

F

o
H

o
2 MAD

o
1 MAD

o
o

I MAD

o

AN 10

AN 8

AN 10

AN 9

AN 10

AN 10

AN 9

AN 10

Mean (:/;1)tdev) 9.5(:1; 0.76)

IObservalions: AN - appear nonna!;0 - obser\'ed on thesurface or the sediment; MAD.. missing and assumed dead.
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Wonn DryWeights by Replicate in a Prolonged Sediment Toxicity Testwith theOligochaete (Lumbriculus variegatus)

Average Individual Dry Weight (mg) by Mean Measured Concentmtion

Negative 0.73 1.5 3.1 5.8 11 38
Replicate Control mgIKg mgIKg mgIKg mgIKg mglKg mgIKg

A 0.75 0.48 0.75 0.83 0.68 0.63 0.67

B 0.86 0.44 0.77 0.66 0.60 0.63 0.45

C 0.71 0.63 0.52 0.53 1.01 1.21 0.44

D 0.84 0.69 0.65 0.43 0.74 0.61 0.40

E 0.77 0.51 0.88 0.60 0.81 0.54 0.99

F 0.59 0.55 0.83 0.39 0.77 0.44 0.55

G 0.53 0.50 0.51 0.91 0.56 0.57 0.34

H 0.58 1.18 0.46 0.61 0.62 0.46 0.30

Mean ± Std. Dev. 0.70±0.12 0.62±0.24 0.67 ± 0.16 0.62±0.18 0.72±0.14 0.64±0.24 0.52 ± 0.22

On Day O. a subset of 20 organisms were impartially removed from the culture and usedto determine dry weight. The average
individual dry weight was determinedto be0.58 mg.



Wildlife International, Ltd.

·79 -

Appendix9

Personnel Involved in theStudy

ProjectNumber570A·IIOB
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2. Willard B. Nixon, Ph.D., Director ofChemistry
3. Timothy Z. Kendall, M.S., Supervisor
4. Amy S. Blankinship, M.S.,Laboratory Supervisor
5. Susan T. Thomas, B.S.,Aquatic Biologist
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SUMMARY

SPONSOR Silicones Environmental. Health and Safety Council

Project Number 570A-107

TITLE. D4: A Prolonged Sediment Toxicity Test with Chironomus riparius Using Spiked
Sediment

WILDLIFE INTERNATIONAL, LTD PROJECT NUMBER 570A-!07

TEST SUBSTANCE Octarncthylcyclotctrasiloxane (04), supplied as Dow Corning" 244 Fluid
(Batch No. LL084732: 99.75%)

TEST DATES: Experimental Start (OECD)
Experimental Start (EPA)
Biological Termination:
Experimental Termination:

September 6. 2007
September 20, 20U7
October 18. 2007
October \9.2007

LENGTHOF EXPOSURE.

TEST ORGANISM:

AGE OF TEST ORGANISMS

SOURCE OF TEST ORGANISMS.

28 Days

Midge (Chironamus nporiusi

1-3 Days

Envrronmcmal Consulting and Testing
1423 N. 8th St. Suuc 118
Superior. WI 54880

TEST CONCENTRATIONS: Nominal
Negative Control

31 mg/Kg
63 rug/Kg
125 rug/Kg
250 mg/Kg
500 rng/Kg
\ O()O mg/Kg

ENVI RONMENTAL CONDITIONS: WaterTemperature:
DissolvedOx~ gcn
WaterpH:

Mean Measured
<LOQ

G.S mg/Kg
7.9 mg/Kg
19 mg/Kg
44 mg/Kg
/3\ mg/Kg
355 mg/Kg

19.7 - 20.5"C
?72 mg/L (80% of saruration)
8.2- 86

RESULTS: Based on mean measured test concentrations
28-Da} LC50: I 14 mg/Kg with 95% confidence limits of 96 and 136 mg/Kg
NOEC 44 rug/Kg
LOEC 131 mg/Kg. basedon survival and emergence ratio
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INTRODUCTION

Proiect Number :l70A·Hl7

This study was conducted b), Wildlife Imcmational, Ltd. for Silicones Environmental, Health

and Safety Council at the Wildlife International. Ltd. aquatic toxicology facility in Easton, Maryland.

The m-lilc phase of the definitive test" as conducted from September 20, 2007 to October 18, 2007.

Raw data generated by Wildlife International. Ltd.. and a copy of the final report arc filed under Project

Number 570A·I07 in archives located on the Wildlife International, Ltd. site. The original final report

is archived at Silicones Environmental. Health and Safety Council.

OBJECTIVE

The objccrix e of this study was to determine the effects of sediment-incorporated test substance

on the midge. Chironomus riparius. during a 28-day exposure pcnod under semi-static test conditions.

The measured endpoints of the test" ere total number of adults emerged and the development lime.

EXPERIMENTAt DESIGN

Groups of midges were exposed to a series of six nominal lest concentrations in sediment

(31,63, 125. 250, SO() and 1000 mglKg, dry weight) and a negative control for 28 days under semi

static test conditions. Four replicate test chambers were maintained in each treatment and control group,

with 20 midges in each test chamber, for a total or80 midges per test concentration. Each test chamber

contained a quantity of sediment and overlying" atcr. Three additional replicates were added in each

treatment and control group for analytical sampling of sediment and one additional replicate was added

to each treatment and control group for Day 0 water quality measurements. The "analytical" and "water

quality" replicates sampled on Day 0 contained no midges. while midges were added attest initiation to

the "analytical" replicates sampled on Dav s 7 and 28. Biological observations were not made for Day 7

and 28 "analytical" replicates,

The results of the study arc based on mean measured test concentrations in sediment. Sediment

samples "ere collected and analyzed from the "analytical replicates" of each concentration. Sediment

samples "ere collected on Day O. Day 7 and at the end of ihc test.

Test chambers were arranged in a randomized pattern in a temperature controlled

environmental chamber approximately 48 hours prior to test initiation to condition the sediment prior to

uuroduction of organisms. Midges were impartially assigned to exposure chambers at test initiation.
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Observationsof mortality and abnormal behavior were made daily during the test. The total number of

adults emerged at the end of the test period was recorded.

MATERIALS AND METHODS

The study was conducted according to the procedures outlined in the protocol. "D4: A

Prolonged Sedrmcnt Toxicity Test with Chironomus rtpanus Using Spiked Sediment" (Appendix 1).

The protocol was based on the OECD Guideline 21H: Sediment-Water Chironomid Toxicity Test Using

SmkedSediment (I)

Test Substance

Thc test substance used to prepare the dosed sediment, matrix fortifications and analytical

cahbration standards was received from Dow Coming on June 22. 2007. It was assigned Wildlife

International, LId. identification number Hl60 upon receipt and "as stored under ambient conditions.

The lest substance, a liquid. was identified as DO\\ Corning 244 Fluid; Lot number LL084732;

Chemical Abstract (CAS) number 556-67-2. The test substance contained 99.75% active ingredient

b~ analysis and had an expiration date of January 19. 2009

Internal Standard

The internal standard "as received from Sigma-Aldrich on March 30, 2006 and was assigned

Wildlife International. Ltd. idcntificauon number 7566 upon receipt. The standard, described as a

liquid. was Identified on the label as: Tctrakis (tnmcthylsilyloxy) silane: 97"1.,; Lot #: 13222MB;

CAS #: 3555-47-3 The standard had a reported purity of 97%. The standard was stored under

ambient conditions.

Test Sediment

The sediment used in the study was formulated sediment based 011 the recommendations of

OECD Guidehne 218 (I). The sediment \\ as composed of approximately 10% sphagnum peal moss,

20% Sill and clay (kaolin clay) and 70% industrial quartz sand (Appendix 3), The sand and clay were

mixed in a PK Twinshcll mixer for 20 minutes without the peat, since the peat was added later. The

targeted organic carbon content or the final mix lure was 5.0 :l- 1.0%. The dry soil was slored under

ambient conditions until used The final pH of the sediment was 6.9 The percent organic carbon of

the sediment was found to be 4.1 as determined by Agvisc Laboratories (Northwood. ND) (Appendix

5) Analyses were performed (0 determine the conccrurations of selected organic and inorganic
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constituents in a representative sample of sediment similar to that which was used in the stud}' and the

results of the analy scs arc summarized in Appendix 6.

A 28-da}' ration of food (2RO mg Tetramin Flake food) was dry mixed into the test chambers

after the sediment "as added. but immediately before adding the water to the test chambers. and 48

hours prior to adding the organisms. The percent organic carbon of the sediment is based solely on

peat as the source of organic carbon. The food added to the test system during the lest was not

included in the measurement of organic carbon.

Preparation or Test Concentrations

The lest substance "as administered to the test organism m sediment. This route of

administration was selected because it represents the most likely route of exposure to sediment dwelling

organisms.

Nominal test concentrations (31. ()3. 125. 250, SOO and WOO mg/Kg) were prepared on a dry

weight basis. (i.e. mg test substance/Kg dry sediment) using a two-step process. First, neat test material

was added 10a predetermined amount of conditioned and air-dried peat. The peat and lest matcnal were

mixed overnight in a Nalgene boule on a rotary mixer Second. a predetermined amount of formulated

sediment was added to the peal and test material in the Nalgcne boule and mixed on a rotary mixer until

appearing homogenous (approximately 20 minutes).

After mixing. dosed formulated sediment was transferred to eight replicate rest beakers

(2()()() mL glass beakers) until reaching a depth of 2 em. The transfer time was kept to a minimum

(approximately II -13 mmutcs) by completely processing one concentration before the other to prevent

potential for volatilization of the test substance. After all Xbeakers had approximately 2 ern of sediment

added. a 28-day ration of food (approximately 280 mg of Tetramin flake food) was added to each

beaker thai was to contain organisms and gently stirred into the dry sediment. Finally. approximately

Rem of well water was added 10 the beakers. Aller the water was added to the beakers. the beakers

were placed in the environmental test chamber that was used for the study.

Of the eight replicate test chambers prepared for each treatment and controJ group. four test

chambers were used for the evaluation of survival and emergence. three chambers were used for

analj tical confirmauon and one test chamber was used for water quality measurements on Day n. The

sediment/water mixtures were allowed to acclimate for approximately 48 hours prior to the introduction
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of the test organisms. At lest initiation. the overlying water in all test chambers appeared slightly

cloudy tan At test termination the overlying water in the test chambers appeared clear and tan.

Test Organlsm

The midge. Chironomus riparius. "as selected as the test species for this study. Chironomus

riparius arc representative of an important group of aquatic invertebrates and were selected for use in

the study based upon past history of use and ease of culturing in the laboratory. Egg masses were

obtained from Environmental Consulting and Testing, Superior, Wisconsin. The supplier verified the

identity of the species The organisms were held for one day prior to the start of the test at

approximately the same temperature nscd during the test and in water from the same source as the water

used dunng the lest.

At lest initiauon. the midges" ere collected from the culture and impartially added one and two

at a time to test chambers. All transfers were made below the air/water interface using wide-bore

pipettes, Six replicate test chambers in each treatment and control group contained organisms (four test

chambers for the evaluation of effects plus two chambers for Day 7 and Day 28 analytical purposes),

while two test chambers per group were prepared without organisms, one for Day 0 analytical purposes

and one for Day 0 water qnality measurements.

Dilution Water

The water used for eullunng and testing \\ as freshwater obtained from a well approximately

40 meters deep located on the Wildlife International, Ltd. site. The wcl! water is characterized as

moderately-hard water.

The well water was passed through a sand filler to remove particles greater than

approximately 25 urn. and pumped into a 37,800-L storage tank where the water was aerated with

spray nozzles Prior to use, the water again was filtered (0.45 11m) and passed through an ultraviolet

sterilizer to remove microorganisms and panicles. The results of periodic analyses performed to

measure the concentrations of selected contaminants in the well water used by Wildlife International.

LId. are presented in Appendix 4. Hardness, alkalinity, pH and speeifie conductance were measured

weekly to monitor the consistency of the well water. Means and ranges of the measured parameters

for the four-week pcnod preceding the test arc summarized in Appendix 2.
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Test Apparatus

Test chambers consisted of 2000-mL glass beakers containing approximately 2 em of sediment

and 8 em of overlying water. Loose plastic covers were placed over each test chamber during the test.

Aeration was applied to each test chamber through a glass pipette that did not extend to a depth closer

than 2 cm from the surface of the sediment. Air was bnbbled into the lest chamber at a rate greater than

I bubble per second but not so great as to disturb the sediment. Test chambers were arranged in a

randomized bloek order in an environmental chamber. Test chambers were labeled with project

number. test concentration and replicate.

Environmental Conditions

Lighting used 10 illuminate the culture and test chambers during holding and testing was

provided by fluorescent tubes that emitted wavelengths similar to natural sunlight (Colonone" 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 10\\ light intensity was prov ided when lights went on and off to avoid

sudden changes in light intensity. Light intensity at test initiation was 355 lux at the surface of the water

over one representative test chamber.

The target test temperature during the study was 20 ±2°C. Temperature was measured using a

liquid-in-glass thermometer 1Il the overlying water of altcmating replicate test chambers of each

treatment and control group daily during the study. Temperature also was measured continuously in a

beaker of water adjacent to the test compartments using a Fulscopc ERIC Recorder. The continuous

recorder MIS verified with a liquid-in-glass thermometer prior to test initiation.

Dissolved oxygen measurements were made on samples of overlying water eollccted from one

alternating replicate test chamber of each treatment and control group daily during the test.

Measurements of pH and ammonia were made on samples of overlying water collected from one

alternating replicate test chamber of each treatment and control group al lest initiation. weekly during

the test and at test termination. Hardness. alkalinity and specific conductance were measured ill a

sample of overlying water from the control group and the highest concentration treatment group (lOOO

mg/Kg) at the beginning and end of the lest.
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Light intcnsuy was measured using a SPER Scientific Model 840006C light mctcr. Dissolved

oxygen was measured using a Thermo Orion Model 850Aplus dissolved oxygen meter, and

measurements of pH were made using a Thermo Orion Model 525Aplus pH meter. Hardness and

alkalmity measurements \\ ere made by titration (2). Specific conductance was measured using a

Yellow Springs Instrument Model 33 Salinitv-Conductiv it~ -Tcmpcraturc meter. Ammonia was

measured usmg a Thermo Orion Model 720Aplus pH/ISE meter,

Observations

The test chambers were observed daily during the test 10 determine the number of mortalities

and the number of individuals exhibiting signs of toxicit)· or abnormal behavior. During the period of

expected emergence. the sex and number of fully emerged midges was recorded on a daily basis. After

identificauon, the midges were remov ed from the lest chambers. lfthe total number ofemerged midges

ar Ihc end of the lest were fewer than what was initially placed in each replicate, then the number of

midges not accounted for Were considered dead. The numbers of emerged midges by day are found in

Appendix 8

Statistical Analyses

The 28-Day LC50 was calculated using the computer software of C.E. Stephan (4). The

program is designed lo calculate the EC50 value and 95%. confidence interval by probit analysis, the

moving average method. or binomial probability with nonlinear interpolation (5.6,7). The EC50 value

was calculated using the mortality data collected at the end of the test. The no-observed-effect

concentration (NOEC) and the lowcst-obscrvcd-cffcct-conccntrauon (LOEC) were determined by

statistical analyses of survival, mean development limes. emergence ratios (rates) and development

rates.

The mean development time. the mean time span between thc application of the test substance

and the emergence of the experimental cohort of midges. was calculated for each replicate of each

treatment and control groups The emergence ratio and development rate were calculated for each

replicate of eaeh control and treatment group using the SAS System for Windows Version 8.2 (3). The

emergence ratio. representing the number of midges emerged divided by the total number exposed, was

calculated using the following formula:
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where: ER = emergence ratio
n, =sum of midges emerged per test chamber
n, :- number of larvae introduced

The emergence ratio data were arcsine transformed using the following formula to normalize

the data prior to statisticalanalyses:

ER..rc =arCSin(~J

where: ERarc = arcsin-transformed emergence ratio
n, = sum of midges emerged per lest chamber
11" '- number of larvae introduced

The development rate is the reciprocal of the development time and represents that portion of

lanai development which look place per day. Development rate was calculated using the following

formula:

III I'_ "" .x.x=L
I In.,

where: .:. indcx of inspection interval
III ~ maximumnumberof inspectionintervals
r, = number of midges emerged in the inspection interval i
n, =total number of midges emerged until the end of experiment (= L f,)
X, -~ developmentrateof the midges emerged in interval i

X,-
(daY,-1/2)

where. day, =- inspectionday (days since application).

AU statistical procedures were performed using SAS version 8.2 (3) and Stephan version 1.1 (4).

The data were analyzed using Dunnetts test. as appropriate, to identify those treatment levels that were

statistically different (p<O.OS) from the negative control group, An ANOVA procedure looking at the

irucraction between sexes was used to evaluatesensitivity betweensexes for developmentrates and total

number emerged. Thcre were no statistically significant interactions found between sex and treatments
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for development rate and Iherefore the data for each sex were pooled for this variable. There is no

feasible way to determine the sex of one _. four day old larvae at the time organisms are added 10 test

chambers. Therefore. evaluations of the sensitivity between sexes for emergence ratio arc not

meaningful because calculations require knowing how many individuals of each sex arc initially

exposed. However. since there \\ ere no statistically significant interactions found between sex and

treatment for the total number emerged, the emergence rauo data for both sexes were pooled for

analysis.

Analytical Samplin~

Sediment samples were collected from the analytical replicates from each test concentration

and the control on Day O. on Day 7 and at test tcrrninauon on Day 28.

Analytical Method

The analytical method used lor the analysis of D4 was developed by Wildlife International,

Ltd. Sediment was sampled from the test beakers and approximately 5 mL of sediment was added to

each centrifuge tube. To each sample. 10.0 mL of HPLC grade bottled water and 5 or 50 ul, of

internal standard \\ as added. Samples were vortcxcd and shaken after the addiuon of approximately

20 mL of ethyl acetate and the samples were centrifuged for approximately ten minutes at 60% speed.

The top layer was transferred into a 50 mL volumetric flask containing 2.5 g of sodium sulfate.

Samples were extracted with an additional 20 ml. of ethyl acetate. The extracts (LOO mL) were

transferred into auiosamplcr vials and 50.0 ul, N-methyl. Nstrimcthylsilyl trifluoroacetamidc was

added to each vial. Samples were then submitted for analysis.

Concentrations of D4 in the samples were determined using an Agrlcnt Model 6890 Gas

Chromatograph (GC) with a Flame Ionization Detector (FID). Chromatographic separations were

achieved using a J&W DB-5MS column (30 m x 0.25 mm. 0.25 11m film thickness). A method

flowchart for the analysis of D4 is presented in Appendix 7.1 and typical instrumental parameters arc

summarized in Appendix 7.2

Calibration standards of D4. ranging in concentration from 1.00 10 70.U mg/L were prepared

using stock solutions of D4 in 80% dimcthylformamidc (DMf) 20% toluene. Each standard was

fortified with 0750 mg a.i./L of the internal standard prior to final volume (Appendix 73). Fresh

calibration standards were prepared and analyzed with each sample set. Linear regression equations
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were generated using the peak area responses versus the respective concentrations of the calibration

standards. The concentration of D4 in the samples was determined by substituting the peak area

responses of the samples into the applicable linear regression equation. An example of the calculations

for a representative sample is included in Appendix 7.4.

The method limit of quantitation (LOQ) varied slightly from sample to sample. The LOQ

was calculated as the product of the low calibration standard (1.00 mg/L) and the dilution factor of

the samples. Each sample dilution factor was determined as the quotient of the final volume and the

initial sample mass; the initial mass was different for each sample.

Sediment samples were fortified at 30JJ, 100 and 1000 mgIKg using stock solutions of D4 in

80% DMF : 20% toluene (Appendix 7.3), and "ere analyzed concurrently with the samples, The

measured concentrations for the matrix fortification samples ranged from 89,6 to 97.1% of nommal

concentrations (Appendix 7.5)

A representative calibration curve is presented in Appendix 7.6. Representative chromatograms

of 10\\ and high-level calibration standards arc presented in Appendices 7 7 and 7.8. respectively, A

representative chromatogram of a matrix fortification sample is presented in Appendix 7.9. A

representative chromatogram ofa lest sample is presented in Appendix 7.10.

RESULTS AND DISCUSSION

Confirmation of Test Concentrations

Measured concentrations of D4 in the sediment samples collected during the definitive test are

presented in Table I. Measured concentrations of D4 in the sediment samples collected on Day 0 from

the 31. 63. 125. 250, son and woo rug/Kg treatment groups were <LOQ, <LOQ. 21.2. 46.9, 120 and

450 mgIKg respectively. Measured concentrations of D4 in thesediment samples collected on Day 7

from the 31. 63. 125. 250. 500 and IO(}O mg/Kg treatment groups were <LOQ, <LOQ. 26.6. 50.3. 173

and 360 mg/Kg respectively. Measured concentrations of D4 in the sediment samples collected on

Day 28 from the 31. 63. 125. 250. 500 and 1000 mg/Kg treatment groups were <LOQ. <LOQ. <LOQ.

36. 101 and 255 mg/Kg respectively. Measured concentrations of the test substance in the negative

control sediment samples collected on Days n. 7 and 28 were below the hmit of quantification. Results

of the study were based on mean measured test concentrations Samples that had measured

concentrations less than the LOQ were assigned a value or one-half the LOQ for the determination of
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mean measured concentrations. The mean measured concentrations for the 31, 63, 125, 250, 500 and

1000mg/Kg treatment groups were 6.5, 7.9, 19,44, 131and 355 mg/Kg respectively.

Observations and Measurements

Measurements of temperature, dissolved oxygen and pH of the overlying water in the test

chambers are presented in Tables 2, 3 and 4, respectively. Temperatures were within the 20 ± ZOC

range established for the test. Dissolved oxygen concentrations remained ~ 7.2 mgIL (80% of

saturation) throughout the test, and measurements of pH ranged from 8.2 to 8.6. Measurements of

ammonia in the overlying water are presented in Table 4. Since there was greater than 4.0 mg/L

ammonia in the test chambers, the overlying water was partially renewed on Days 7, 14 and 21.

Measurements of hardness, alkalinity and conductivity of the overlying water in the test chambers are

presented in Table 5 and were consistent with typical water quality of Wildlife International, Ltd well

water.

Observations of emergence in individual replicates at each observation interval are presented in

Appendix 8. Adults that emerged appeared normal. There were a few observations of dead pupae or

larvae, organisms on the surface of the sediment and partially emerged adults. These abnormal

observations were few in number and were not considered to be treatment related. Emergence was first

noted on Day IS of the test. Percent mortality attest termination was 8.8, 13, 11,2.5, 19, 55 and 88 in

the negative control, 6.5, 7.9, 19, 44, 131 and 355 m1¥Kgtreatment groups, respectively (Table 6). The

LC50 based on percent survival was 114 mg/Kg with 95% confidence limits of 96 and 136 mg/Kg,

Dunnett's t-test showed that survival was signifIcantly reduced in the 131 and 355 m1¥Kg treatment

groups in comparison to the negative control (p< 0.05). Therefore, the NOEC for survival was

detennined to be 44 mg/Kg'and the LOEC for survival was determined to be 131 m1¥Kg.

Mean development time in the negative control group was 18.4 days (Table 7). Mean

development times in the 6.5, 7.9, 19,44, 131 and 355 mg/Kg treatment groups were 17.5, 17.9, 17.9,

18.7, 18.0 and 21.1 days, respectively. There was a statistically significant difference (p<O.OS) in

development time between the negative control group and the 35S mg/Kg treatment group using a

two-tailed Dunnett's t-test. Therefore, the NOEC for development time was determined to be 131

mgIKgand the LOEC for development time was determined to be355 mgIKg.
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The mean emergence ratios in the negative control, 6.5, 7.9, 19, 44, 131 and 355 mgIKg

treatment groups were 0.93, 0.88, 0.89, 0.98, 0.85, 0.48 and 0.13, respectively (T!lble 8). There were

statistically sigpjiieant reductions (p<O.OS) in emergence ratios between the negative control and the

131 and 3SS mglKg treatment groups using a 'Dunnett's t-test, that was considered to be treatment

related. Therefere, the NOEC for emergence ratio was determined to be 44 mgIKgand th~ LOEC for

emergence ratio was determined to be 131 mglKg(fable 8).

Mean development rates in the negative control, 6.5, 7.9, 19.44. 131and 355 mgIKg treatment

groupswere 0.0572,0.0597, 0.0584, 0.0586, 0.0560, 0.0579and 0.0496, respectively (fable 8). There

was a statistically significant reduction (p<O.OS) in development rate between thenegative controls and

the 355 mglKg treatment groups using a Dunnett's t-test, that was considered to be treatment related.

Therefore, the NOEC for development rate was determined to be 131 mglKg and the LOEC for

development rate wasdetermined to be355 mglKg(fable 8).

CONCLUSIONS

The 28-Day LCSO value based on mortality of midges (Chironomus riparius) exposed to

sediment-incorporated D4 was 114mgIKg with 95% confidence limits of % and 136 mgIKg. Midges

exposed to 355 mgIKg showed a statistically significant reduction in survival, development time,

emergence ratio and development rate. In addition, midgesexposed to 131 mgIKgshowedstatistically

significant reductions in survival and emergence ratio. Consequently, the LOEC.basedon survival and

emergence ratio, was 131mgIKg and theNOECwas44 mgIKg.
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Table 1

Proj.cc.l Numhcr 570A71 07

Measured Concentrations of D4 in Sediment Samples

Nominal Test Sample Sampling Measured Mean Measured
Percent

Concentration Number Time Concentration Concentration
ofNominal J

(mg/Kg) (570A-107-) (Day) (mg/Kg) I (mg/Kg) Z

Negative Control I o < 18.5
ro.o: 8 7 < 12.0

15 28 < 12.9

:II 2 o <HI 6.5 21
l) 7 < 11.5
16 28 < 14.1

6:1 3 () < 17,5 7.9 11
10 7 < IS,l)
17 28 < 146

125 4 () 21.2 19 15
11 7 26.6
18 28 < 15.9

250 5 () 46.9 44 18
12 7 503
19 28 :16.0

500 6 o 120 131 26
13 7 173
20 28 101

1000 7 () 450 355 :16
14 7 JflO
21 28 255

, The method limIt (If quantitation (LOQ) varied slightly Irum sample 10 sample The 1.00 was calculated as the
product of the low calibration standard (1.00 mg/L) and the dilution factor of the samples. Each sample dilution factor
was determined as the quotient of the final volume and the initial sample mass; the initial mass was different for each
sample.

~ Samples that had measured concentrations less than the I OQ were assigned a value of one-half the LOQ for the
determination of mean measured concentrations.

\ Results were generated using Execl2000 in full precision mode. Manual calculations may differ slightly.
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Table2

Temperature of Overlying Water in the Test Chambers

Mean Measured Temperature (0C) j

Concentration
(mg/Kg) Day 0 Day I Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day 10 Day II Day 12 Day 13

Rep:
A B C D A B C D A B C D A B

Negative Control 20A 20.3 20A 20A 20.2 20.3 20.3 20.5 20.-l 20.3 20.0 20A 20.3 20A

6.5 20.2 20.0 20.2 20.2 20.1 20,0 20.2 20.3 20.3 19.9 19.8 20.3 20.1 20.2

79 20.3 20.2 20.3 20.3 20,3 20.3 20.1 20.3 20.-l 20.3 19.9 20.2 20.3 20,-l

19 20.3 20.2 20,2 20.2 20.2 20.3 20.-l 20.3 20A 20.3 19.7 20.2 20.2 20.-l

-l-l 20.2 20.2 20.3 20A 20.0 20.3 20.3 20,3 20.3 20.3 19.9 20.1 20.0 20.3

\3\ 20.3 20.2 20.3 20.3 20.2 20.2 20.3 20.3 20A 20.2 19.9 20.3 20.5 20.3

355 20.2 20.2 20.2 20.2 20.1 20.3 20.3 20A 20.3 20.3 19.9 20.2 20.2 20.-l

; Temperature measured connnuously during the test rallgedl!Oll~appro~il1lal~ly 19 0 to 20.lPC.
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Table 2(Continued)

Temperature of0\ crlying Water ill rhe Test Chambers

Temperature \ °C)
J)a~ J)a~ Day Da~ Day Da~ J.)a~ Dav Day Day Day Day Day Day Da~

Mean Measured 14 15 16 17 18 19 20 21 22 23 2-1 25 26 27 28
Coneentranon

(mglKg) Rep.: C D f\ B C D A B C D A B C D A

Negative Control 20 -I 20.5 20.3 20.3 2004 20.5 203 20.3 20.-1 20.5 203 1 20.3 20.3 20.5 20."1

6.5 202 20.3 20.t 202 20.3 20.3 20.1 202 20.2 20.4 20.2 202 20.2 20.3 20.2

7.9 203 203 20.-1 203 20.2 20.3 20 I 211.3 20.3 20 -I 203 203 20.1 20.2 202

19 2004 202 20.2 20.2 20.3 20.3 20.2 20.3 20.5 20.3 20.3 203 20.1 20.t 202

44 20.3 203 20.l 20.2 20,3 20.-1 20.2 20.3 20.-1 203 20.2 20.2 202 20.2 20.2

13] 20.3 20.-1 201 20.2 20 2 203 20.1 20.2 20.-1 20.3 20-1 20.2 202 20.2 20.2

355 20.3 20.3 20 I 20.2 203 205 20.1 20.3 20.5 20.:1 20.2 20.3 203 20.3 20.2

j Measurement taken in replicate D.
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Table3

Dissolved Oxygen in Overlying Water in the Test Chambers

Dissolved Oxygen (mg/l.) I

Mean Measured Da~ 0 Day I Day ~ Day ~ Dav -4 Da~ 5 Day 6 Day 7 DflY ~ Day 9 Da:_ 10 DfI\' II DfI\' 12 Day I ~

Concentra llOTI Rep: A B C )) A B C D A B C D A B
\l11gIKg)

Negative COl1t101 8.5 8 I 8.-4 85 8.7 8.3 8.2 8.2 84 8.1 8.G 8.4 8.'1 8.2

6.5 8.'1 8-4 8-4 8.6 8.3 78 8.2 82 8.1 7.7 8.2 8.2 8.2 7.9

7.9 R.G 8,3 8.4 87 8.6 8.1 82 8.2 8.:' 77 8.3 82 83 7.9

19 8,4 8,4 77 8.2 8.2 7.9 75 7.7 8.0 7.5 8.3 7.8 8.2 7.8

.J4 8.5 8.1 8.0 8.1 8.2 8 I 7.8 7.6 7.9 7.:' 8.1 7.7 8.1 7.9

13\ 8.-4 8.2 8.1 8.2 7.8 7.6 8.0 76 7.8 7.7 8.2 7.7 7.9 7.9

355 82 80 78 8.2 8.1 8.0 7.8 7.7 7.8 7.9 8.3 RO 8.0 7.8

1 A dissolv ed oxygen concentration 01'5.-4 mg." represents 60°0 saturation at 20°C 111 freshwater.
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Table 3 (Continued)

Dissolv ed Oxygen in Ovcrlying Water in the Test Chambers

Project Numhed1O.A:l.07

Dissolved Oxygen (mg/I..)
Da\' Day Dav Day Day Dav Day Day Day Day Day Day Day Day Day

Mean Measured l4 15 16 17 18 19 20 21 22 ')' 24 25 26 27 2R••1

Concentration Rep' B(mg/Kg) C u A C D A R C D A R C D A

Negatrve Control 8.3 8.6 8.6 8.6 8.4 8.4 H.3 8.5 8.2 8.3 8A l 8.4 SA 8.5 8.8

6.5 8.3 8.5 8.5 8.5 8,.,J 8,3 83 8.-1 8.1 8.4 85 8.5 8.1 R.-I R.7

7.9 8.-1 R.o 8.1 R.-I 8.3 8.3 8.0 8.3 8.2 8.3 8.0 8.-1 8.2 8.1 8.2

19 7.9 8.2 8.3 8.3 8.2 8.0 8.1 8.3 8.0 8.2 8.2 8.-1 8.0 8.0 8A

..J...J. 8.2 8.3 8.3 8.3 8.0 8.0 IU 8.2 8 \ R.O 85 8.3 8.\ 81 8.5

131 8.1 8.1 8.2 8.-1 8.1 8.0 8.1 8.2 8.1 8.1 8.3 8.4 8.1 81 8.5

355 7.8 8.2 8.2 8.3 8.0 8.0 8.1 8.0 7.8 R.O 8,3 8.2 7.6 8.2 8.2

I Measurement taken inreplicate R.
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Table ...

pH and Ammonia (mg/L) of'Overlying Water 111 the Test Chambers

___ . ...P~..Nunllli:r..5.7_0A-I0.I

pH Ammonia pH Ammol11a pH Ammonia pB Ammonia pH

Mean Measured
Concentration

ung/Kg)
o 7

D,\\

14 21 28

Ammonia

Rep A H D C B

Negative Control 83 0.669 R5 3.78 8.3 3.59 86 4.28 8A

6,5 83 (U5~ 8,6 39R 8.~ ~.~9 8.6 3.79 8.5

7.9 8.3 0.587 86 4.13 8.5 3.89 8,5 4,89 8~

19 8..3 0,781 85 ·UI 8.2 3.92 8.5 6.50 8.5

..... R.3 0.660 8.~ ~.~O 8.::1 5.6~ 85 6.--19 8.5

131 83 0.628 8.~ ~,38 8,4 3.92 8.6 5.79 8.5

355 8.2 0.699 8.:1 U6 8.2 3.83 8.5 6.29 8.-:1

I The lowest standard used for ammonia calibration was 0.17 mg/l,
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Table5

Hardness. Alkalinity and Conductivity of the OverlyingWater in the Test Chambers

. _.__.Project Number.5.7QA-IQ.1

1 Day 0 I Day18
~CHn Mcus~rcd! Hardness Alkalinirv Conductivitv i Hardness Alkalinitv Conductiv uv
Conccntrution IL IL . . I IL' "0 giL" '-'0 ' h I -"TV I (mg as (mg as (umhos/cm) (mgt as Cat; 3) (m as i.ac 3) (UOl os em)

:,I11t:-'.~g} CaCO
J

} CaCO
J

}

Replicate: I H I A

Negative
Control

355

I~O

l~~

166

172

310

330 I
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Table6

Project Number 570A-107

Percent Emergence of Midges (Chironomus riparius) During a Prolonged Sediment Toxicity Test

Mean Measured Number of Emerged Midges -
Percent Percent

Concentration Number Day 28
Emergence Mortality L1

(rug/Kg) Replicate Exposed Males Females Total

Negative Control 1\ 20 9 11 20 100 0
H 20 II 8 19 95 5
C 20 6 II 17 85 20
J) 20 8 10 18 90 10

Group 80 34 40 74 93 8.8

65 1\ 20 5 10 J5 75 25
B 20 8 12 20 100 0
C 20 9 10 19 95 5
D 20 9 7 16 80 20

Group 80 31 .N 70 88 IJ

7.9 1\ 20 (, II 17 85 15
JJ 20 12 7 19 95 5
C 20 I) 10 JI) 95 5
J) 20 8 8 16 80 20

---------~--- - ~- ,

Group 80 35 36 71 89 II

19 1\ 20 10 10 20 100 0
Jl 20 10 10 20 100 0
C 20 9 ') 18 90 10
T) 20 <) II 20 100 0

Group 110 38 40 78 98 2,5

4-1 1\ 20 8 11 19 95 5
n 20 10 10 20 100 5
C 20 7 8 15 75 30
I> 20 7 7 14 70 35______••w·

(~roup llO 32 36 68 85 19

HI 1\ 20 II 2 13 65 35
Jl 20 9 .J 13 65 45
C 20 2 3 5 25 75
J) 20 4 3 7 35 (,5

80 26
,,~---

Group 12 38 .J8· 55·

355 II 20 1 0 I 5 95
B 20 2 [ 3 15 85
C 20 1 2 3 15 85
l) 20 I 2 3 15 85

Group 80 5 5 10 13· 88·
-'1

Percent mortality includes organisms that died in the pupae or larval stages, organisms that emerged
, and died and organisms tha; did not emerge by the end of the study.
• The I.C50 (calculated based on percent sun ival) was 114 mg/Kg with 95% confidence limits or 96

and 13(, mg/Kg. using. the probit method .
• There was a statistically significant difference (p<O.05) from the negative control using Dunnett' s t-test,
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Table 7

. ..... .Pr.oj.e~umber 5711A-107

MeanDevelopment Timeof Midges (Chironomus riparius)
During a Prolonged Sediment Toxicity Test

Mean Measured
Concentration

(mg/Kg) Replicate

Mean Development Time

Replicate Mean Group Mean J
•
2

(days) (days)

Negative Control

79

19

44

131

355

1\
B
C
J)

A
H
C
D

1\
B
C
J)

A
B
C
D

A
B
C
J)

1\
H
c:
J)

A
B
C
])

18.3
17.6
19.9
17.7

16.9
17.4
18.9
16.8

19.0
17.2
17.8
17.5

18.4
17.5
16.3
19.4

18.7
18.8
18.9
18.3

16.7
18.6
18.4
18.1

20.0
24.0
21 0
193

18.4

17.5

17.9

17.9

18.7

18.0

21.1*

I Calculated using Excel 2000. Manual calculations rna)' differ slightly.
Calculated using the SAS Systems for Windows. Manual calculations may differ slightly.

* There was a stllti~111;aJl~ sigmficant difference from the negative control (P"0.05), using a Dunnen's t-tcst.
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Table 8

Projc.!<tlS.wnber 570A·IQ.7

Emergence Ratio and Development Rate of Midges (Chironomus nparius;
During a Prolonged Sediment Toxicity Test

Mean Measured Emergence Ratio Development Rate'
Concentration

(mg/Kg) Replicate Replicate Mean2 Replicate Mean2

Negative Control 1\ 1.00 0.93 0.0573 00572
B 0.95 0.0595
C o R5 D.0531
l) 0.90 00588

65 A 075 () 88 0.0615 0.0597

B 1.00 0.0603
C 0.95 0.0553
i) O.RO OJ>619

7.9 1\ OR5 0.89 00546 D.0584
B 0.95 (HJ606
C 095 ()0588
[) 0.80 00597

t9 1\ 100 0.98 0.0573 0.0586
B l.OO 0.0593
C 090 0.0634
IJ 1.00 00543

44 A 0.95 085 0.0556 0.0560
B 1.00 00558
(' D.75 0.0553
D D70 0.0573

131 1\ 065 048* 0.0622 0.0579
B (HiS 0,0561
C 1l,25 0,0563
I) 035 0.0569

355 1\ 0.05 0,13* 0.0513 00496*
B 0.15 0.0442
C D.15 0.0493
l) D 15 0.0536

I The development rate represents that portion of larval development which takes place per day.
Calculated using the SAS Systems for Windows. Manual calculations may differ slightly,

l There ...vas a statistically significant reduction from the negative control (1'< 0,05), using a Dunnett's t-test,

Page 30 of 72



Wildlife Intern~tion.al, L~d.

Appendix1

Study Protocol and Amendments
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PROTOCOL

D4: A PROLONGED SEDIMENT TOXICITY TEST
WIlli CH1RONOMUS RlPARlUSUSING SPIKED SEDIMENT

GUIdelines:

OEeD Guideline 218

Subnuttcd to

Sihcones Environmental. Health and Safely Council
2325 Dulles Comer Boulevard, Suile 500

Herndon, Virginia 20171

Wildlife International, Ltd.
8598 Commerce Drive

Easton, MlU)Iland 21601 USA
I (410) 822-8600

May 3,2007
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Wildlife Inter'11:~tion(:ll,Ltd.

- 2·

. _..__._...&oje.ct..N.umber 570A·I07

SPONSOR:

1)4. A PROLONGEDSEDlMENTTOXICITY TEST
WITHCHlRONOMUS RJPARJUSUSING SPIKED SEDIMENT

Sil icon... Environmental. Health and Safely Council
2325 Dulles ComerBoulevard,Suite 500
Herndon,Virginia 20171

SPONSOR'S REPRESENTATIVE:

TF.STlNG fACILITY:

STUDY DIRECTOR:

LABORATORY MANAGEMENT'

Kurt R. Droller, M.S.

WildlifeInlenullional,Lid.
8598CommerceDrive
Easton,Maryland 21601 USA

HenryO. KruegcrPh.D.
Director of AquaticToxicology/felTeSlriaJ Pleats and Inseets
Wiklliti:International,Lid

Willard B.Nilton. Ph. D.
Director ofChemistry

LABORATORY OUALITY ASSURANCEMANAGER: Linda R. Milcllcll
Direeto~ of Rcgulatory

and ECOID" Operations
Wildlife lnsernationel,Ltd.

PROTOCOL APPROVAL

____ ¥J!o7
DATE I

DATE !;ftjf
ali( /¢7. ._

DATE

PROTOCOL NO.. S7010S0307/CHI·SEDalSU8570
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Wildlife Internat!~n~.::a:.:!l,~L=t=d::..:... _

- 3 -

FOR LABORATORY USEONLY

d.]
Experimental
Termination Date:

Proposed Dates:

Experimental 2" 'i r 0 I
Start Date: ::=?t1 V~~1

Project No.; S toA- 707
Test Concentrations: . 31, 63 125, 250, SOO and 1000 Dl glKg

Test Substance No.: 8t(, 0 Reference Substance No. (ifapplicable):

PRO·fOCOI. NO.. 570/050J07/CllJ-SEDa/SIJB570
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INTRODUCfION

Wildlife IntemationaJ, Ltd will conduct a prolonged sediment toxicity test with the midge,

Chmmomus npartus, for !he Sponsor at the Wildlife lnremational, Ltd. aquatic toxicologyfacility in

Eas1on, Maryland. The study will be based upon the OBCD Guideline 213: Sediment-Water

ChiIOllomid Toxicity Test Using Spiked Sediment (1). Rawdata furall work performed at Wildlife

International,Ltd. aOO a copy ofthe final rcponwilt be filed by project number in archiveslocatedon

the Wildlife Intcmational,Ltd. site. or at an altcmative locationto bespecified in the final report.

OBJECTIVE

The objectiveof this study ISto deiermmethe effects ofascdimem-incolpOmtecl test substanee

on the nudge, Chi,ol'lOtmls rlpa,iIlS, during a 20 to 28 day exposureperiod lUlder static or semistatie

lest conditions. The measured endpoints of the test are emergence ratio (percent emergence),

developmentrate, and the developmenttime.

EXPERIMENTAL DESIGN

Groups of midges will beexposed to a geometric series of at least five test concentmtioJli, a

negative (untreatedsediment) control. and if necessary,a solvent control for appCOXlmately 20 to 28

days. Four replicate test chambers will be maintained in each treatment and eoetrol group, with 20

rni~ in each chamber for a total of lIO individuals per test eoncentllllion. Each test d1amber will

contain a quantity of sediment and overlymg water. Additional repli<:atc Il:st chambers may be

included for analytical sampJiDg of wa1l:r and sediment and for water quality measuremenlS. No

mid~s will bep!aa:d III "anaiyUl:al" or "water quality" replicate(s) sampled at the beginning of the

test However, rcplic;ate(s) sampled on Day 7 andat thc end of lbe lest win eontain midges. Tcst

concentrations in the sedimcnt will bepreparedon a mglkgdry WClght basis.

The fonnulatcd sediment will usc peal as its source of orgllllicmatter in order 10aehieve an

organic contentof approximately4 10 5%. Test substance win first be mixed with peat and lItendry

components of the fOl1llwated sediment (sandand clay). Aftermixing, dry formulated sediment will

be lransferredto each test chamberanda 28-day rationof food (1ctramin) will be dry mixed into eaclt

test chamber Water will then be added to each chamber approximately 48 hours bdOm adding

organisms Partial renewals of o\lt:r1ying waterwilloccurif weeki)' ammonia clIlIcentJations approae:b
4mg/J..
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Nominal I~Sl ccncentrancns will be selected in consultation with the Sponsor, and may be

based upon the fIlsults of exploratory range-finding toxicity data. Generally, each lest substance

concentrationused in the definitive lest will be at least 60%of the next higher concentration unlellS

information concerning the concemranoo-effect cUIVe indicates that a different dilution factor would

bemore appropriate. Sediment samples fromthe analytical sampling test chambers will be collected

fromeach of the leSt concentrationsand controls at test initiation, on Day 7, and at the end oftbe test.

Results of the analyses wIll be used to verify the exposure over time. Nominal or mean measured

test eouecnrrationswill be used to calculate EC50 valnes, whenappropriate.

To eontrol bias, midges will be impartially assigned to exposure chambers at tcst initiation

(c g 4 groups ono latvae per chamber) No other potentialsources of bias are expected toaffect the

rcsultsof the study. The total number ofadults emerged at the end of the test period (approJ<irnately

28 days) will bc recorded. Percent emergencein the tJealmentgroups will be used 10 calculate, when

possible, the ECSO. The dose-response pattern and appropriate staristical analyses will beused to

define the no-observed-effeet-conoentration (NOEC) and the 10west-()bserved-eJfect-conecntration

(LOEC).

MATERlALS AND METHODS

T~'$t Substaflce

Iaformauon on the characterization of test, control or reference subst'lnCI:S is requin:d by

Good Laboratory Practice (GLP) Standards and Principles. The Sponsor is responsiblefor providing

Wildlifc International, L1d. verification that the test substance has been characterized according to

GLPs prior to Its usc in the study GLP characterizationof the test substanGe has been conductedby

the Sponsorand is documentedat DowComing.

Identificauon. Octarnelhylcycloletrasiloxanc (D4), (Suppliedas Dow Coming® 244- Fluid)

LolNo: LL084132

Expiration Date: January 19,2009

Source Dow Coming Corporation,Auburn,Michigan 48611

CASNo.: 556-67-2

PhysicalDescripnce- Colorless liquid

PROTOCOL NO.. 570i0503011CHI-SEDa/SUB570
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Chemical Stablljty. Stablc

Purity· 99.75:1: 0,003area percentpurity

SolubIlity: Soluble10common organicsolventssuch asacetone

Storage Condition$. .Room Tcmpcmullre

An:bivc Requirements. A reserve sample was ootrelllined for thisstudy

The Sponsor is responsible for all infonnarioo relaled to the lest substance and agrees to

accept any \lIlu5Cd test substanceand/or t£st substanc:e containers remainingat theend of1bestudy.

Preparation of Test Conuntrations

The test substance will be administered to the test oJl!lUlism in sediment. This .oule of

adminisvatioo was selected because it represents the most likely roule of exposuno 10 sedimeot

dwellingo'llanisrns.

Ncar test substance will tirst be incorporated into peal. The amount of peal used in the

mlxlure: will be the SIlIIIC amount required10 bring the organic carbon cooleol ofa bau:b of sedimeot

10 5% The peal and lest substance wiD be mixed o~emight on a rotary mixer. lbe~d peal will

then be added to dry sediment that bas all ingredients witb the exception of peat and the test

substance. Thc mixing time will be as sbon as possible (approximalely20 - 30 minutes) or uDlillhe

miKturcappears to be unifonnly mixed inkl the .scxIimcnt. The exact mixing time will be rea>rdcdin

1hedata.

After mixing, sediment will be placed in the bollDm of the lest ehambers to a depth of

approximately 2 em (approximately ISO ml). The weightof the sedimentadded10each chamberwill

be measured using a klp-loadmg balance and recorded. A pre-weighed aliquot of TetJamin flake

Food (280 mg) will be ad<k:d to the sediment pnor to adding the overlyq water and mixed mlo the

sedimentby hand usmg a glass stir rod. Appro"imately 8 em of water will be slowly added iuto thc

test chamber 10 such a manner as to minimize the disturbance 10 the sediment. A 1:4 ndio of

seduncnt \0 overlying waler will be maintainedthroughout the study. A made: on each test chamber

noting the level ofth" water will be tnlIdeso that water lost due to evaporation Cll!t be JqllllQed in the

test ebambcrs as needed with reverse osmosis water The transfcr time will be kept to a miaimum

(approximalcly 10 - 20 minutes) llIldone batch of sediment WIll be wrnplelely proeesiCdbefore the
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other to prevent the potcutial for volatihzation of the test substance, After the test chambers are

prepared, they will be placed in a randomized block arrangement in an environmental chamber at the

lalget temperature and thc sediment-water mixtures will be allowed to settle fur approximately 48

hours before addingthe test organisms. A partial renewal of the overlying water will rake place jf

ammouia eoucentrationsexceed 4 mgIL,

Test Organism

The midge, Chironomus riparius, has been selected as the test species for this sllldy. Midges

represent an important group ofaquatic invertebrates, and have been selected for use in the testbased

upon past use history and ease of culturing in the laboratory. Environmental Consultiug and Testing

(Eel), Superior, WI or some other source will supply identified egg masses. Midges to be used in

the lest will be first iustar larvae (approximately 1-4 days aftcr harching) at lest initiation. Larvaewill

be collected from at lcast ihree separate egg masses to Slart the lest and will be batchcd in water from

the sarne source and at approximately !he sarne temperalUre as will be used during !he test Midge

larvae will be fed Tetramin Flake Food or equivalent inootporated into thc sediment at the beginning

of the test This ration of food IS equivalent to feeding the organisms ten mg daily during the lest. No

other supplemental food "ill be added during the test.

Specifications for acceptable levels of contaminants in the food for midges have Dot been

established, However, Iheroare no levels of contaminants reasonably expected to be present in the

diet !hal are cousidcredto interfere wltIl!he purpose or conduct ofthe study.

Test Sedilltent

Formulated sediment based on the recommendations of OEeD Guideline 218 will be used.

The sediment will be composed of approximately 10% sphagnum peat moss, 20% silt and clay

(kaolin clay) and 70% industrial qnartz sand. The dry constituents of the soil will be mixed In a PK

Twinshell or equivalent mIxer without peat, since peat will be mixed with test substancc and added

larcr. Calcium carbonate will be added as needed to adjust the pH to 7,0 % 0.5, The organic carbon

content of the final mIXture of sediment should be 5.0 % 1.0 and may be adjusted by the 1I5C of

appropriate amounts ofpeat or sand,

PROTOCOL NO. 51010503011CHI-SEDalSUB510

Page 38 0[72



Wildlife International, Ltd.

Wildlife International, Ltd.
._--_.

-8-

. .£r.qj.ect Number..51.O&.l.Q1

A 28-day ration of food (letramin tisb food or equivalent) will be dry mixed into 1bc lest

chambersafter sediment has been added, but immedialoly before adding water to Ihe test chamber,

and 48 hours before adding the organisms. The emoent of foodadded will be documentedin !be raw

data. Thepercent orgaJJic carbon is based solely on peatas the source of organic carbon. The food

added 10 thetest systemduring thetest is not includedin the measurementof organic carbon.

DilutionWater

Waterused lor the holdingand testingof midges WJll be obtained from a well approximaJely

40 meters d<:cp located on the Wildlife Intemalional, Ltd site. The water wiD be passed through a

sand filter and pumped into a 37.800-L stotagc tank where the: water will be aeraied with splay

nozzles. Prior to use the watcr will be filtered to 0.45 I-UJl in order to remove microorganisms and

fiue particles and passed through all ultraviolet stuilizcr. Wider used for holding and tc:stirJg is

cbaractcrilJed as model3tely hard. Typical valuCB for haldness, alkalinity, pH and specilic conduc

tance arc approx.imately:

Hardness,mgIL as Caco, l4S
Alkalinity,mgILas CaCo, 190
pH 81
Specific Conductance,Ilmbosfcm 330

Hardness, alkalinity, pH and specific conductance will be measured weekly to lIIonilllr !he

consistency of the well water. MeaDS and ranges of the measured pal3lneters for the four-week

penod precedingthe test will beprovided in the final Rport. Analyseswill be perfonned at least once

annually to detenninc the COIIccolrlltions of selected o'llanic and inorganic constituenlS of1IIe well

waterandresults of the analyseswiII besummarizedin !be final report.

Test Apparatus

Testchambers will ecnsrst of2-L glass beakers,or equivalent, containing approx.ima1ely 2 em

of sedimcnt aod approximately 8 Clll of overlying Waler. Loose: plastic coven will be plaocd over

each test chamber during the test. Acralion will be: IIPPlied to each lest chamber through a glass

pipelle that shallextcnd10a dcpth of IlOt closer than 2 em flOm the SIlI'fKe of1hesediment. Air will

be bubbled into the Ic3t chambersat a !litegreater than I bubble/secbut not SO great as to disturtl!he

sediment. Test cllllll1bers will be arranged in a randomizedblockorder in an environmentalchamber.
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Test chamberswill be labeled withthe projCl:t number,test concentration and replicate. A checkwill

be perfonned at lelll>t once daily to monitorthe water levels in d1e test chambers. the temperature in

lite envirosmental chamber when; the study is bemg conducted and the proper function of the

aeration.

Environmmtal Conditions

LIghtingused to illuminate the cultures and test chambers during culturing and testing will be

providedby fluorescent tubes lbat emil wavelenglbssimilar to natural sunlight (c.g., CoJortone® 50).

A photoperiodof 16 hours of light and 8 hours of dark will be controlled with an automatic timer. A

30-mmutetransition period of low light intensitywill be provided when lights go on and off to avoid

sudden changes in light intensity. Light intensity wilJ be measured at test initiation with a SPER

ScientificLtd. lighl meter or equivalentand should fall willtm lite range of 100 to 1000 lux,

TI,,, target test temperature will be20 ± 2~C. Temperature will be measured using a liquid-in

glass lhermometer in the overlying water in one a1ternaling replicate test chamber of each

experimental group daily during lite test. Temperature also will be measured with a connaueus

recorder in a beaker of water placed adjacent to the test chambers. Recorder measurementswiIIbe

verifiedwith a liquid-in-glassthermometerprior to test initiation.

DIssolved oxygen will be measured in one alternating replicate of each experimental group

dally during the test using a Thermo Orion Madel 850Ap[usdissolved oxygen meter, or equivalent.

Measurementsof pH will be made at the begimling and end of the test and at least once per weekon a

sample of the overlying waler from each experimental group. Measurements of pH will be made

using a Thermo Orion Model 720Aplus pH meter. or equivalent. If a treatment replicate reaches

100% mortality. dissolved oxygen, pH, and temperaturemeasurements will be taken in that replicate

al that lIme,then discontinued.

Ammonia meascrcmcnts WIll be made in a sampleof overlying water from one or more of the

"water quality" replicates at the beginning of lhe \eSt. and from one a1tcmatingbiological replicate

frmn each experimental group weekly during the test Measurements of pH will be made using a

Thermo Orion Model 720Aplus pH meier,or equivalent. Ammonia will be measured usinga Thenno

Orion Model nOAplus pHlISE meier, or equivalenl. Hardness, alkalinity and specific condllelance

l'ROTOCOJ., NO· 570/050307/CHI-SEDalSUB570
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WIll be measured In a sample of the overlyiug waler from one or more: of the ''waller quality"

replicates at Ibe beginning of the lesl and from a biological tIlPlieate at the end of the test, li'om !he

eontrols and the highest trc:almellt group Hanllless and alkalinity measurements will lie made by

titration using procedures based on methods in Standa,d Methods for theExaminatio1l of Woler and

Wostewater (2). Specific conductance willbemeasured using a YclIow Springs Instrument Model 33
Saliuity-Conductivity-Temperatun: meter, or equivalent.

Test Proceduresand Biolollical MellSllremmts

After the settling period for the water/sediment sysmms,one to two tim illlltarlarvae will be

sequentially added to lest chambers until each chamber conlllmsits complemeat of 20 individuals.

After adding the lest mganisms fa the test ChambelS, the [Cst chambeJ'& will be placed in a WIl1k-in

envrronmentai chamber and orgamzedin a randmnized blockarrangemCDt.

Test chambers will be observed daily to make visual assessments of lIQY abnolIl1a1 behavior

(e.g. leaving sediment, unullWll swimming) During the period of expected emergence the sex and

number of fully cmeJBCd midges will be reeonled on a daily basis. Aflcr identification the midges

will be removed from chambers. Egg masses deposiled prior to the end of die test will be Itcollled

and then removed 10 prevent se-introduetion of larvae into the sediment. If the toea! number of

individualsemerged in each replicate at the end of the test an:fi:werthaD what was initially placed in

cadlltplieate, then the number of iudividuaJsnot a::counWI. for will be consideltd dead. The lest

dUBlion for CIIJl'tlnonna ,lponlJ$ is approximately Z8 days. If midges emc~ earlier, the study C3D

Illiminali: after a minimum of five days followingemergenceof the last adult in the control.

Samp1inefor Analytical Measuremenls

Sediment samples from the analytical sampling test chambcJ'& will be c;ollee:ted from seleclcd

coneentrsnens at lest initiation, on Day 7, and at the end of the test The overlying water will be

removedfiotn the lest chamber. Sediment sampleswill be processed immediately for analysis ....hen

possiblc, or placed in an appropriate storage container (e.g., glass or polypropylene bottle) and stored

under the 3pproprialc conditions (fiozen, refriger.uion or ambicllt) until analyzed. The sampliug

scheme IS summarized below:
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PROPOSED NUMBERSOF VERlFICAnON SAMPLES

ProjeclNl.lJllbeL5.1fu\:.101

ExperimentalGroup Day 0 Day 7 Tennination (28)

Control I 1 I

Level I-Low Concentration I J I
Level2 I I J

Level 3 I I )

Level 4 I I 1
LevelS-High ConcentratIon I I 1

7 7 7

The above numbers of samples represent those collected from the lest and do not include

quality control (QC) samples such as matnx blanks and fortifiealions prepared and analywl during

theanalytical chemistry phase ofthe study.

Analytical Chemistry

Chemica! analysis of the samples will be performed by Wildlife International, Ltd. The

analytical method used will be based upon chromatographicmethodology provided by the Sponsor

and/or developed at WildlIfe International, Ltd. Tbc methodology used to analyze !he lest samples

will be documcnred in the raw dalaand summarizedin the final report,

Slati,. ical Analyses

When the dose-responsepauern allows calwlation of an EC50 value, the data will be analyzed

u!.ing !he eomputer software of C.E. Stephan (3). The program was designed to calculate the EC50

value and the 95% confidence interval by probit analysis, the moving average method, or binomial

probability with nonlinear interpolation (4,5,6) The EC50 value will be calculated, whenposssble,

using mortality data collected at the end ofthe lest. The no-observed-effect-conceotration (NOEC)

and lowesto()bserved~ffeet·ccmcentra[ion (LOEC) will be determined by visual inlerpretation of tile

dose-response pancm and statistical analyses of the mean development times. emergence rates and

development rates.

The mean development time, the mean time span betweenthe appJi\;ation of the test substance

and the emergenceof the experimental cohort of midges, will becalculatedfor each replicate of each

lreiIlment and control group. The emergence rate and development ralc will be calculated fOT """"
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replicateof eaclllXlnlrol and lfCaunent group using !he SAS Systemfor Windows VCISion 8.2 (7). The

emC1geDCO talC, t1:pr~tinlllbe numbel of mid$esemergeddivilWd. by the1PtaII\Illllber expo~. Wo!S

calClllalcd usingthe followingformula.

ER= ..&...
IIa

where: ER = emcrgCDlXl ral:e
IIa = sumofmldges emerged per lest chamber
n, = number of larvae introduced

The emergence raIe data ..ere arcsine l1ansfonned using the followingfonnula. to nonnall~ 1Ile

data priorto statisticalanalyses.

where: BRan:= arcsin-tr.lnsformed c:mergooce~
lie = sumofmidges emclgCd pertest charnber
lie = number ofJa1Wll illtroduced

The development m.te is the reciprocalof !he development time and repreaeDls that ponion of

larval developmentwhich took place per day. ~Iopmenl rate will be calculatl:d usingthe fuUowing

fOlmll1a

where: ~ =developmClll ralt
i = indexofmspeetion iDrcrval
m =II1llKimum IIIID1bcr ofinspection inll:rvaJs
f, = numberoflnidgesemergedin the~0Il iDtcJval i
n. =IOtal numbero[ midgesemergeduntil the eDd of experiment(= L fJ
x, = development rateof the midgesClneJBed in interval i

x, = (day, -1/2)

PROTOCOL NO.. 570/0S0307/CHI-SEDalSUBS1O
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where. day, ~ rnspection day (days sinceapplication).

The data will be analyzed using Student's t-test to determineany statisticaldifferencesbetween

solvent and negative control groups. If there are no significant differences between the solvent and

negative control, the controls will be pooled and all comparisons will be made between thepooled

control and treatmentgroups. The data wrll be analyzed using Dunnett's test, as appropriate,to identify

those treatment levels that an: statistically different (p<O.05) Dum the pooled control group (5, 6). If

data cannot be pooled, the most appropriatecomparisonswill be made to either the negativeor solvent

control, or both. If other statistical procedures are used to analyze thc data, the procedures will be

describedin the rawdata and final report.

An ANOVA procedure looking at the interaction between sexes will be used to evaluate

sensitivity between sexes for developmentrates. The data will be analyzed for significant interllctions

between sex and treatments for development rate to detennine if data can be pooled between sexes.

There IS no feasible way 10deternune Ibe sex ortlnee day old larvae at the time organismsare added to

tcst chambers. Therefore, evaluations of the sensitivity between sexes for emergence rata are IIOt

possible because calculations requireknowing how many individuals of each sex arc initially exposed.

If there are no sigmficant interactions found betweensex and treatments for the number of remaleand

male midgesthat emerge, theemergencerate data forbothsexes willalso be pooled for analysis.

RECORDSTO BE MAINTAINED

Records to be maintalned for dab generated by Wildlife hitemational, Ltd. will include. but

not be limited to'

I A copy of the signed protocol.

2. ldentificatron and characterization of me lest substance, if provided by the Sponsor.

3, Dates of mitiation and termination-ofthe test.

4 Chtrontmus riparius culture records,

5 Stock solution calculation and preparation, If applicable.

6. 'Biological observations.

7 Walcr chemisay results (e.g., hardnessand alkalinity).

8. Sllllisucalcalculauons, if applicable

9. Testconditions (ltghl iotenSlty,photoperiod,etc.),
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10 Calculationand preparationof test concentrations.

II. Copy of tinal report.

FINAL REPORT

A final report of the results of the study will beprepared by Wildlife International.Ltd. The

reportwill include, but not be limited to, the foUowmg. when applicable:

1. Nameand address of the facilityperforming the study.

2. Dates upon which the study was initJatedand completed,and the definitive experimentalsran

and lenninationdaleS.

3. A sIatmlent of compliance signed by the Study Director addr1:ssiDg lillY exeepbons to Good

Laboratory PracticeStandards.

4 Objectives and procedures, as staled in the approved protocol, including all changes to the

protocol

S 'I1Jc test substance identification inCluding name, chemical abstract nwnbl:r or code number,

strength,purity, composition,and otherinfonnalion providedby the Sponsor.

6 Stability and solubility of the lest substanceWIder the conditions ofadministraUon, if provided

by the Sponsor.

7. A description of \he methodsused to eonduetthe lest.

8. A description of the test organisms, includillg the source, scientific name, age or lift: Slagll,

feed types,ligbt intensity and photoperiod.

9. A descripflOn of the pn.:paration of1hc lest solutions

10 The methods nsed 10 allocak: organiS1lls to fest c:hamllers and begin the lest, the number of

organismsand chambers per treaanent, and the duralionof1&c LeSt

II A description ofcircumstances thatmay have affectedthe quality or inlegrityof die data.

12. The name of 1IIe Study Director and the names of other scientists, professionals, and

supervisorypcrsomel involved in the study.

13 A description of the traDsfonnlltians, calculations, and operations performed on the data, a

summaryand analysis of the biological data and analytical chemistry data, anda stammentof

the conclusionsdmwn from the analyses

14. Statisticalmethodsused [0 Cva.luale the data.

IS The signed lIIId dated reports ofoacb of1he individualscientisIB or olherprofessiooals involved

In the study, if applicable.
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J6. TIlelocation where raw damand final report are 10bestored.

17. A statement prepared by the Quality AssuranceUnit listingthe dales thai study inspectionsand

audits were made and the dates of any flndings reported to the Study Director and

Management

18. If 11 is necessary 10make corrections or additiOJls to a tinal report after it has been accepted,

sneh ehangcs will be made in the form of an amendment ISSUed by the Study Director. The

amendment

CHANGES TOPROTOCOL
PIarmed changes to the protocol will be In the fonn of \IVritten amendments signed by the

Study Director and approved by the Sponsor's Representative, Amendmentswill be considered as

part of the protocol and will be attached to the final protocol. Any other changes will be ill the form

of written deviations Signed by thc Study Director and filed with thc raw data. All changes to the

protoc:oJ will be indicated in the fmal report.

GOODLADORATORYPRACTICES

TIllS study Will be conducted in accordancewith Good Laboratory Practice Standaros for EPA

(40 CFR Part 160 and/or Part 792); OECD Principles of Good Laboratory Practice

(ENVIMCJCHEM(98) 17); and Japan MAFF (11 NohSilll. Notification No. 6283, Agncuhural

Production Bureau, I October 1999). Each study conducted by WildltJe. International, Ltd. is

routinely examined by the Wildlife Intemanonal, Ltd Quality Assurance Unit for cornpliMce with

Good Laboratory Practices, Standard Operating Proceduresand the specified protocol. A sta\elTlent

of comphance with Good Laboratory Practices will be prepared for all portions of the study

conducted by Wildlife International, Ltd The Sponsorwill be responsible for compliance with Good

Laboratory Practices for procedures performed by other laboratorics (c.g., residue iWIIyses or

pathology) Raw data for all won performed at Wildlife Inlemlll:ional, Lid, and a copy of the final

report will be filed by project number in archives locatedon the Wildlife International.Ltd. site, or at

an aI tcmative location to be specified in the final report.
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Projec:t Number 570A-I07
Page1 ofl

STUDY TITLE: 04: A Prolonged Sedi~nt Toxicity T~ with (:hlronomlls rtparis» Usillg
SpikedSedIment .

PROTOCOL NO.: 570/050307/CHI·SEDalSUB570

SPONSOR: Silicones Environmental, Heallh and Salety Council

EFFECfIVE DATE: September 13,2007
--_._--_.--------

AMENDMENT NO.: I

PROJECfNO.: S10A·I07

AMENDMENT: Pago 2:

CHANGE: ProposedDales:

TO: Proposed Dates'

Experimental Sun Date: July 30, 2007
Experimental Termination Dale: August27, 2007

Experimental Sun Date: September 20, 2007
ExperimentalTennination Date: 0elDber 18,2001

REASON: The study Wall rescheduled.

LABORATORY AGEMENT DATE '
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Wjldlift; International, Ltd.
.--_..- ..----

AMENDMENT TO STUDY PROTOCOL

·. ProjccHlumbcI570A-107

PrOJel:tNumber S70A·I07
Page 1 orl

STUDYTITLE: 1)4' A Prolonsed Sediment TOl<.ieity Test with C1l1ronomu$ .,ptlr!lI$ Using Spiked
Sediment

PROTOCOL NO.: 570IOSOJ07/CHI·SEDalSUB570

SPONSOR; Silicones EnyirOllmClll~).Healdl and Saki)' COllneil

AMENDMENT NO.: 2

PROJECT' NO.: S70A·I07
-----_ .. -----_ ...

EFFI'.cnvE DATE: July 13.2007

AMF.NDMVfT: Page 3:

----- .._..__._-- . _.-

ADD'

REASON:

Reference Substance No.' 7566

The above infoIlDaLIon was not know at the ume the Sludl!dnector ..gned the
protocol.

EFFECTIVf. DATE: July L3. 2007

AMENDMEN1': Final Report, Page 14:

ADD:

REASON:

IX. 11,., ~drncrJl will clearly idcnlltY the part oftbe linal repon thal is being
ameadedand the rcaSOll5 for th<: a1terauon,

To clarify !he intent of the protocol rcganIlng """",dmcnts to tbe final rCllort.
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Wildlife Intema.tio.nal, Ltd.

Wildlife!.~tern~tional, Lt~._.._

EFFE<..'IVE DATE: Soplelllbcr 2(1.Z007

AMENDMENT: Samplmg for AttalyU<;al Measurements, Page 10

Proicct Numher..5.1O&107

Project Number 510A-J07
Page2 on

CHANGE-

TO:

KEASON:

The overlYlrlgwater will be removed from the len chamber.

A layer ofoverlyong waler "ill be mamlallled over tbe sediment dUJlngsampling to
prevent Joss of mlt!enal doc to "olat,] ity

The procedure WlII be changed to reduce the poll:llliaJ loss of material due 10
"olalilny, and wllJ be based on the methodology developed by the sponsor

____)li<- _
STUDYDIRECTOR

_t/IIf .
[)ATE
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Wildlife International, Ltd.

Appendix 2

. ... ,. . __..... _ . .Eroject Number..5.1Md01

Specific Conductance, Hardness, Alkalinity and pH of Well Water Measured
During the 4-Week Period Immediately Preceding the Test

Mean Range

Specific Conductance 315(N = 4) 310 - 320
(umbos/em)

Hardness 132 (N == 4) 128 - 136
(mg/L as CaC03)

Alkalimty 180(N=4) 180- 180
(mg/L as CaC(3)

pH 8.2 (N == 4) 8.1-8.2
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Appendix 3

Formulated SedimentPreparation 1

Project Numbcr57JlA:-107

Constituents

Quartz Sand

KaohnClay

Peal Moss

Weight (g)

23.000

8,000

4.000

'The sand and day were mixed in a PK Twinshell~ mixer for 20 minutes and the dry sediment
was stored under ambient conditions until used

, The peat moss was added separately to each individual hatch (750 gram butch) of sediment
prepared. The amount of peat moss added was adjusted for the percent moisture (75%).

The pH was measured in the negative control sediment once all ingredients were mixed together
and found to be 6.9.

Page 52 of 72



Wildlife International, Ltd.
" - Project NUlllb.er...j1{1&lO7

Appendix 4

Analyses of Pesticides, Organics and Metals in Wildlife International, Ltd, Well Water I

Measured Concentration
J.J!&!.U _ComponentComponent

Pesticidesand Organics
--------------:-,------,--=----,----.....;;...---~_._-_.-

Measured Concentration
(IlWI.)

Aldrin
AlphaBllC
Alpha Chlordane
BctaBHC
Bolstar
Chlordane
Coumaphos
Delta BIIC
I)emeton-< )

Demeton-S
Diazinon
Dichlorvos
Dieldrin

Disulfotoll
Dursban (Chlorpyrifos)
Endo!WUan I
Endosulfan II
Endosulfan Sulfate
Endrin
Endrin Aldehyde

EndrinKetone
EI'N
Ethion

Ethoprop

Ethyl Parathion
Famphur
Fensulfothion
Fenthion
Gamma DIIC .. Lindane

Gamma Chlordane

GUlhion (Azinphos-rnethyl)
I1CB

0.020
0.010

, 0.010
0.024
2.0
050
3.0
0.024
2.0
3.0
<1,0

30
0.020

2.0
2.0
0,010
0.020
0.040
0,020
0.10
0,040

4.0
20
3.0

2.0
3.0

• 1S
·'2.0

0,010
0,010

40

0.10

Heptachlor

Heptachlor Epoxidc
Kepone
Malathion
Merphos

Methoxychlor

Methyl Parathion
Mevinphos
Mirex
Naled
o.p-[)DD
o,p-[)J)E

o,p-[)DT

p,p-DDD
p,p-DDE
p,p-DDT

PCB-IOI6
PCB-122\

PCB-I 232
PCB-I 242

l'CU-1248
I'CB-1254
PCI1-1260
Phorate
Ronnel
Stirophos
Tclodrin
Tokuthion
Toxaphene
Trichloronate

Trithion

0.010
0,02<1

0.20
3.0
6.0
0-10

2.0
4.0
0.11
3.0
0.020
0.020

0.020
0,020
0.020
0.020

0.50
0.50
0.50

0.50
0.50
0.50
0.50
2.0

2.0

'·2.0
·0.010

20
1.0
2.0

2.0

'Analyses performed b). Lancaster Laboratories on samples collected on December 13,2006.
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Pr:<1jccill~L5..1OA: 1.0.7

Appendix 4 (Continued)

Analyses of Pesticides, Organics and Metals in WildlifeInternational, Ltd.Well Water J

MClllls

Component

Aluminum
Antimony
Arsenic
Barium
Berylhum
Bromide
Cadmium
Calcium
Chlonde
Chromium
Cobalt
Copper
Fluoride
Iron
Lead

MeasuredConcentration
(mg/L)

0200
00200
0.0200
0.0050
0.0050
2.5
0.0050

34.9
4.8
0.0150
0.0050
0.0100
1,2
0200
0.(1l50

Component

Magnesium
Manganese
Mercury
Nickel
Nitrate Nitrogen
Nitrite Nitrogen
Potassium
Selenium
Silver
Sodium
Sulfate
Thallium
Vanadium
Zinc

Measured Concentration
(mg/I.)

128
00050
0.00020
0.0100
0.50
0.50
755
0.0200
()0050

19,0
5,0
0.0200
0.0050

. '0.0200

'Analvses pcrl(lr';~'d b)' Lancaster Laboratories ~.!i samples collected orr Deecmber"1.-1-2-00-6-.------. -----

Page 54 of 72



Wildlife International, Ltd.

Ap~ndix5

Agvise Soil Characterization Report

....
L".~"""'O"'1!8

AGVISE Soil Characterization Report

_._ __ _ .Erojc.cLNumbcr5ZOA::.lVl

604 Highway 15W""
P.D 1lox510
NOII1lwood, NOSlI261

17011 58'l-6010
FAX (101) sa1-«l13

email: il£IIIsripoIarccmm.com
Ilomepaae ...-.qWocom

Submitting firm
Protocol or Study No
Sample ID.
T.ial tD.
Date Received
Date Reported

AGVISE Lab No

z. WILDLIFE INT.
~ VARIOUS
~ 570A-I07

NBGATlVE CONTRO
12-21-07
01-02-2008

07-1147

PercenL Sand
Percent Sil t
Percent Clay
USDA Textural Class (hydrometer method)

Bulk Density (disturbed) gm/cc
Cation Exchange Capacity lmeq/100 g)

, Moisture at 1/3 Bar

, Organic Carbon --Walkley Black
, Organic Matter--Walk1ey Black

pH in 1;1 6oil:water ratio

73
10
17
Sandy Loam

0.94
11.1

25.9

4.1
7.0

7.3

Base Saturation Data
CAt.iQn

Calcium
Magnesium
Sodium
Potassium
Hydrogen

Percent
43.5
43.8
0.9
0.3

11.6

P.5ml
963
582

24
12
13

These tests were completed in compliance of 40 CPR Part 160.

~w¥-
Larry Wikoff
Analytical Tnvestigator

Date
tJ0()e

----------- Agriculturel Testing
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Appendix 6

Analyses of Pesticides, Organics andMetals
in Wildlife International, Ltd. Sediment

Pesticides and Organics

ProjectNumber 510A-I07

Component

Aldrin
AlphaBHC
Alpha Chlordane
BelaBBC
Bolstar
Chlordane
Coumaphos
Delta AHC
Derncton-O
Derneton-S
Duizinon

Dichlorv O~

Dieldrin
Disulfoion
Dursban (Chlorpyrifos)

Endosullan I
Endosulfan II
Endosulfan Sulfate
Endrm

Endrin Aldehyde
Endrin Ketone
EPN
Ethion
Ethoprop
Ethyl Parathion
Farnphur
Fensulfothion
Fenthinn
Gamma BHC - l.mdane
Gamma Chlordane
Guthion (Azinphos-rncthvl)
IleA

Measured Concentration
(fig/kg)

· 0.85
· 1.0

0.85
- 2.0

.' 68
-; 17
.' 68

· 0.85
68
68
68
68

· 1.7
·77
. 68

0.85
1.7

l.7
1.7
1.7

'1.7

68
·68

68
'·68

68
68
68

· 0.85
3.1

68
· 0.85

Component

Heptachlor
Heptachlor Epoxide
Kepone
Malathion
Merphos
Methoxychlor
Methyl Parathion
Mevinphos
Mirex
Naled

o.~r-DDD

o,p·I)DE
n,p-DDT
p,p-DDD
p,p-ODE
p,p-DDT
PC13-1016
I'CB-122f
PCB-t232
PCB-l 242
PCB-1248
PCB-J254
PCD-1260
Phorute

Ronnel
Stirophos
Telodrin
Tokuthion
Toxaphene
Trichloronate
Triihion

Measured Concentration
(fig/kg)

" 0.85

· 0.85

· 7.1
68
68

• 8.5
. 68
. 68

" 1.7
68

1.7
1.7

·17
1.7
1.7
1.7

17
43
17
23
/7
17
17
68
68
68

· 1.2
68
34
68
68

IAnalyse, performed b) Lancaster Laboratories 011 samples collected 011 December /3.2006.
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Appendix 6 (Continued)

Analyses OfPesticides, Organics and Metals
in WildlifeInternational, Ltd. Sediment'

Metals

Measured Concentration
(mgn.iJKg)Component

Measured Concentration
(OIg n.i.!Kg)Component

-----_..- _..._----------------------

Aluminum
Antimony

Arsenic

Barium
Beryllium
Bromide by IC (solid)
Cadmium
Calcium

Chloride by IC (solid)
Chromium

Cobalt
Copper
Fluoride by IC (solid)
Iron
Lead

9200
. 2.00

"2.00

61.0
0.500

5.1
0.500

5000
20.1

8.25
0.500

1.33

<l3
422

11.7

Mngnesium
Manganese

Mercury

Nickel
Nitrate by IC (solid)

Nitrile by IC (solid)
Potassium
Selenium
Silver
Sodium
Sulfate by rc (solid)
Thallium
Vanadium
Zinc

2710
4.05

· 0.0968
2.81

.1.5
··1.0
89.7

· 2.00

· 0.500
100

91.9
· 2.00

4.97
3.96

'Analyses performed by Lancesscr Laboratories on samples colleeted on December 13,2006.
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Appendix 7

The Analysisof D4 in Sediment
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Wildlife International, Ltd.

Appendix 7.1

Proj.ec.tNwnher...5_'Z.Q&ill7

Analytical Method Flowchart for the Analysis of D4 in Sediment

METHOD OUTLINE FOR THE ANALYSIS OF
D4 IN SEDIMENT

Rinse all glassware with ethyl acetate.
i

Sample sediment from the test beakers. Add the requisite volume of sediment
(-5 mL) to each centrifuge tube.

,J,

Fortify recovery samples with the appropriate stock solution.
,J,

Add 10.0 mL HPLC-gradc bottled water and 5 or 50 j.l.L ofintemal standard 10 each sample and QC.
,1.

Add approximately 20 mL of ethyl acetate 10each sample. Vortex and shake each sample for
one minute. Centrifuge at 60% speed for approximately tominutes.

,J,

Transfer the ethyl acetate layer (top layer) into a 50 mL volumetric flask containing
2.5 g sodium sulfate.

,J,

Repeat the extraction procedure Withan addirional20 mL ofethyl acetate combining the ethyl acetate
portions in the proper volumetric flask. Bring to volume with ethyl acetate.

,J,

Dilute samples further, as necessary, with cthy I acetate.
,J,

Transfer 1.00 mL of extracts into autosamplcr vials and add SO.O ul, MSTFA (Nsmcthyl,
N-trimethylsilyltrifluoroacetamide) to each vial. Submit samples for analysis.
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Appendix 7.2

Typical Gas Chromatograph (GC) Operational Parameters

Project Number57.o&.H.l7

INSTRUMENT:

DETECTOR:

ANALYTICAL COLUMN·

INJECTOR TEMPERATURE:

RUNTIME:

OVEN·

DETECTOR TEMPERATURE:

TOTAL FLOW:

HYDROGEN:

AIR:

INJECTION VOLUME:

MAKE-UP GAS:

HEAD PRESSURE

APPROXIMATE D4
RETENTION TIME:

Agilent Model 6890 Gas Chromatograph (GC)

Flame Ionization Detector (FlO)

J&W DB-5MS column (30 m x 0.25 mm, 0.25 um film
thickness)

280"C

15.25 minutes

Initial temperature: 50°C
Initial hold time: 1.00 rmnute
Ramp 1: 8.00°C/minute
Final temperature 1: 150°C
Final hold time I: 0.00 minute
Ramp 2: 40.00°C/minute
Final temperature 2: 220°C
Final hold time 2: 0.00 minute

13.8 mLimin at split vent

40mLlmin

450 mLimin

1.0~L

Helium

12psi

7.2 minutes
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Appendix 7.3

._._ . __ .__.._Pr.qject Number 570A:lU1

Analytical Stocks and Standards Preparation

A stock solution of D4 was prepared by weighing 1.0002 g of the test substance on an analytical

balance. The lest substance was transferred to a 100-mL class A volumetric flask and brought to

volume using 80% DMF : 20% toluene. This primary stock solution (10.0 mg/mL) was diluted in 80%

DMF : 20% toluene to produce 1.00 and 0.100 mg/mL stock solutions. The 10.0 and 1.00 mg/ml, stock

solutions were used to fortify the quality control samples. Calibration standards were prepared in ethyl

acetate using the 1.00 and 0.100 mg/ml, stock solutions. The following shows the dilution scheme for a

set of calibration standards:

Stock Final Standard
Concentration Aliquot Volume Concentration

(mg/roL) lli1:.l (mL) (mgQJ
0.100 100 10.0 I. oo
1.00 50.0 10.0 5.00
1.00 150 10.0 15.0
1.00 30n 10.0 30.0
1.00 500 10.0 50.0
I. oo 700 10.0 70.0

A stock solution of Tetrakis (trimethylsilyloxy) silane (D4 internal standard) was prepared by

weighing 0 1031 g (weight corrected for purity) on an analytical balance. The internal standard was

transferred 10 a IOO-mL Class A volumetric flask and brought to volume using 80% DMF : 20%

toluene. This primary stock solution (1.00 mg a.i.lmL) was diluted in 800/0 DMF : 20% toluene to

prepare a 0.150 mg a.i.zml, stock solution. The 0150 mg a.i./mL stock solution was added to all

samples and calibration standards (5 or 50 ul.).
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Appendix 7.4

. Pn~iectNumber...i7.Q&1.07

Example Calculations for a Representative Sediment Sample

The analytical result and percent recovery for sample number 570A-I07-4, with a nominal

concentration of 125 mglKg, were calculated using the following equations:

. Peak Area· Y-intercept .,
D4 in sample (mg/Kg) = Slope X Dilution Factor

. . _ measured concentration of 04 in sample (mg/Kg)
Percent of nominal concentration - nominal concentration of 04 in sample (mglKg) X 100

Peak Area =: 1.70506
Y-intercept =: 0.28392
Slope = J.14
Dilution factor ~ 17. I

. 1.70506• 0.28392
04m sample (rug/Kg) = 1.14 X 17.1

Concentration of 04 in sample (mg/Kg) = 21.2 mg a.i.lKg*

f
. I . 21.2 mg/Kg

Percent 0 nomma concentration = 125 mg/Kg X 100

Percent of nominal concentration =: 17.0%

* Results were generated using Excel 2000 in the full precision mode. Manual calculations may
differ slightly
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Appendix 7.5

Project Number.510&107

Matrix Fortifications Analyzed Concurrently During Sample Analyses in Sediment

Sample Sampling Concentrations of D4
Number Interval fortified Measured Percent

(570A-I07-) (Day) (mgfKg) (mgfKg) Recovery!

MAS-1 0 30.0 29.1 97.l
MAS-2 0 100 92.3 92.3
MAS-3 0 1000 949 94.9

M1\S-4 7 300 276 92.1
MAS-5 7 100 92.6 92.6
MAS-() 7 1000 910 91.0

MAS-7 28 30.0 26.9 89.7
MAS-8 28 100 89.6 89.6
MAS-9 28 1000 928 92.8

Mean = 92.5
Standard Deviation = 2.39

CV = 2.58%
Results were generated using Excel 2000 in the full precision mode. Manual calculations may differ slightly.
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Appendix 7.6

_____.__. .P.roje.ct.Nu111b.eLilM.:107

Representative Calibration Curve for D4 in Sediment

90

80

70

60

I

40 ~
I

30 i

30.00 40.00 50.00 60.00 70.00 80.00

Concentration (mg/l)

,
20 i ..11"

I ,

10 I
~

••
0 • I

0.00 10.00 20.00

r : I -_ ..- -- -r- _.-

Slope = 1.14; Yvlntcrcept = 0.28392; R2 = 0.9999
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Appendix 7.7

Representative Chromatogram of a Low-level D4 Calibration Standard

I - • -- .- -'1- -...,....----.,.--

12 14
1 - ,. r·- -r--''- -, - I' -, ;

6 8 10

'I
\

\, "Jl'O
"~-" .l'c...__ -.__-L . .__~ .. _

,
4

24.:

22 ,I
'I

20
:~
I'

!! i
16 i- -<-., -
16

14 . , • r ~ , .,

0 2

FI01 S. (X.IGC711IDATAID4CHIRON4 HIRON4 2007-09-20 15.37-121OO1F0201.D)

:j ill \
26 1 ',

Nominal concentration: 1.00mg/L, Thearrow indicates the approximate retention time of D4.
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Appendix 7.8

._. __ PIO.jec.t~wn..ber--5.1.QAd01

Representative Chromatogram of a High-level D4 Calibration Standard for Sediment

FI01 B, ex IGC71110ATAID4CHIRON41D4CHIRON42007·09-20 15-37-121000F07010)

t~-

\ l. !

\IL __ J_J>#--:?'<>l'~--~-

pA

II28- [

26

:\i
I:

<4 :!, I, ,, li

2<-1
1

20

I
-'J18 - .._....__ J

16

14 .. I
0 2

,- • "r
4

I
6

I
8

.- - ..... -1--........- --r----.. -- i-- ,--

10 12
I

14 mo

Nominal concentration: 70.0 mg/L. The arrow indicates the approximate retention time of D4.
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Appendix 7.9

Representative Chromatogram ofa Sediment Matrix Fortification

26~

24 I

22

20-

18

!~ ,

I' :.'>

N4 2OO7·09-:lO 15·J7·121OO7F0&l1 D)

16

, I .. ·--·-r----T·-~f--.. -l-,....--r- ·· r- ···T- t-· I'

8 ~ ~ W ~

14· '. " , r ' , • I '
o 2 _. ~ ----"6,---__----",---__--",,---__-----,,,--__---:.;~_.=.>

Sample number 570A-1U7-MAS-L 30.0 mgIKg, nominal concentration. The arrow indicates the
approximate retention time of D4.
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Appendix 7.10

Representative Chromatogram of a Day0 Sediment Sample

FID1 B. (X-\GC711IDATAI04CHIR0N4104CHIRON4 2007·09·20 15.37.12\013F15111_D)

." . ...,---.,...-----r--'
14 fill

, -- -'1 -~~~,~---,---~..~ _. ,---- L

8 10 126
-r .. -
4

. -...... ,- ..
2

pA 128

26

24

22j
1

20:

18 ;
----- - -- .

16

1'14
._._._o --'~ __'_ __='___.___=_ ___'_"__ ....:.::... ___'__'___ ___'=

Sample number 570A-I07·4~ 125 mg/Kg nominal concentration. The arrow indicates the
approximate retenuon time of D4.

Page 68 of 72



Wildlife International, Ltd.
_____. __.__ .__.__.__. _... _____...___ Project Number 570A-107.- __ •• - 0 •• -

Appendix 8

Observations of Emergence by Replicate of the Midge
(Chironomus riparius) During a Prolonged Sediment Toxicity Test

Mean Mcasu.edl
Concentration

(mg/Kg) Numbersof Emerged Midges (Males and Females pooled) by Day of Test

Replieate 15 If> 17 18 19 20 21 22 23 24 25 26 27 28
NC A 1 5 3 5 1 0 2 I 2 0 0 0 0 0

B 2 5 4 S I () I 0 0 0 0 I 0 0
C 0 4 2 2 1 0 3 I 0 0 3 1 0 0

D 0 5 5 5 1 0 0 2 0 0 0 0 0 0

65 A I 7 4 I 0 2 0 0 0 0 0 0 0 0

13 I 10 3 3 0 0 2 0 0 0 1 0 0 0
C I 2 3 5 2 0 3 I I 0 0 I 0 0
() 3 5 2 5 I 0 0 0 0 0 0 0 0 0

79 A 0 I -I 4 I 1 4 2 0 0 0 0 0 0
B 3 6 .j I 3 0 I I 0 0 0 0 0 0
C 2 6 .~ 2 2 2 0 0 0 2 0 0 0 0
I> 3 .j I 3 0 I 0 I 0 0 0 0 0

19 A 2 2 5 (} 2 0 0 0 0 2 0 I 0 0
I3 2 4 4 5 2 3 0 0 0 0 0 0 0 0
C .j 7 4 3 0 0 0 0 0 0 0 0 0 0
)) () 2 f> 4 I 2 I 0 0 0 2 2 0 0

44 A 0 2 4 3 4 .j 0 0 I 0 0 0 0
B I 2 :; .j 3 I 0 0 2 0 I 0 0
C 0 1 (, 0 4 I I 0 0 0 I 0 0
D 0 .j 3 2 2 I 0 0 0 0 I 0 0

131 A I 7 3 1 0 0 I 0 0 0 0 0 0 0
B 0 2 3 2 3 2 0 0 0 0 0 I 0 0
C 0 1 () 2 I 0 1 0 0 0 0 0 0 0
D 0 1 0 3 3 0 0 0 0 0 0 0 0 0

355 1\ 0 0 0 0 0 1 0 0 0 0 0 0 0 0
B 0 0 0 I 0 0 0 0 0 () 0 I 0 I
C 0 0 0 () 1 1 0 0 0 I 0 0 0 0
D 0 0 I 0 0 J 1 0 0 0 0 0 0 0

NC ..' negativecontrol.
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Appendix 8 (Continued)

Observations of Emergence by Replicate of the Midge
iChironomus riparius) Duringa Prolonged Sediment Toxicity Test

Mean Measured
Concentration

(mg/Kg) Numbers of Emerged Midges (Males) by Day of Test

RepJicate J5 \6 17 18 19 20 21 22 23 24 25 26 27 28

NC A 1 <1 0 4 () 0 0 () 0 0

B 2 4 J 1 I 0 0 0 0 0 () 0 0 0

C 0 J 2 1 0 0 0 0 (J 0 0 0 0 0
]) () 4 2 2 0 0 0 0 0 0 0 0 0 0

65 A 1 2 2 0 0 () 0 0 () 0 0 0 0 0
B 1 5 1 I () () 0 0 0 0 0
C I 2 J 3 0 0 0 0 0 0 0 0 0 0
I> J ·1 I I 0 0 0 0 0 0 o 0 0 0

7.9 A 0 0 .j I 0 0 I () 0 0 () 0 0 0

B ~ 5 .~ 0 I 0 0 0 0 0 () () () 0
C 2 4 2 0 0 I () 0 0 0 0 0 0 0
!) .l 2 2 0 I 0 0 () () 0 0 0 0 0

19 A 2 2 2 J 0 0 0 0 0 0 0

B 2 .l .] 1 () 0

C .) 4 I 0 0 0 0 0 0 0 () 0 0 0
J) 0 I 5 2 0 I 0 0 0 0 () 0

4<1 A 0 2 3 2 I 0 0 0 0 0 0 0 0 0
B 1 I S J J () IX 0 0 0 0 0

C 0 0 5 0 2 () () 0 0 0 0 0 0 0
D 0 J 3 I 0 () 0 0 0 0 0 0 0 0

131 A I (> 3 0 0 0 I 0 0 0 () 0 0 0
B 0 2 2 I 2X I 0 0 0 0 0 \ 0 0
C 0 0 0 I () 0 I 0 0 () 0 0 0 ()

D () 0 0 3 I 0 0 0 0 0 0 0 0 0

355 A 0 0 () 0 0 I 0 0 0 0 0 0 0 0
H 0 0 () , 0 (J 0 0 0 0 0 0 0 I
C () 0 0 0 I 0 0 0 0 0 0 () 0 0
]) 0 0 I 0 0 0 0 0 0 0 0 0 0 ()

Observations: X ' emerged and died: -- - all emerged or dead.
NC -- negative control.
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Appendix 8 (Continued)

Observations of Emergence by Replicate of the Midge
(Chironomus riparius) During a Prolonged Sediment Toxicity Test

Mean Measured
Concentration

(mg/Kg) Numbers ot Emerged Midges (females) by Day ofTest

Replicate 15 16 17 18 19 20 21 22 23 24 25 26 27 28
NC 1\ 0 3 I 1 0 2 I 2 0

B 0 1 4 0 0 1 () 0 0 0 I 0 0
C 0 0 I I () 3 I 0 0 3 IX 0 0
J) 0 3 .~ I 0 0 2 0 0 0 0 0 0

6.5 1\ 0 5 2 1 0 2 0 0 () 0 0 0 0 0
n 0 5 2 2 () 0 2 0 0 0 )

C 0 0 0 2 2 0 3 I ) 0 0 I 0 0
J) 0 I I 4 I 0 0 0 0 0 0 0 0 0

7.9 1\ 0 0 ~ I I 3 2 0 0 0 0 0 0
B 0 1 I 2 () I I 0 0 0 0 0 0
C 0 .,

1 2 2 I 0 0 0 2 0 0 0 0""
]) 0 2 I 2 0 1 0 1 0 0 0 0 0

19 1\ 0 0 3 .1 2 0 0 0 0 2 0 0
B 0 I 0 <I 2 .l

C 0 ~ 3 3 0 0 0 0 () 0 0 0 0 0
D 0 I 2 1 1 I 0 0 0 2 2

44 1\ 0 () I I 3 4 I 0 0 1 0 0 0 0
B () I 0 .l 2 1 0 0 0 2 0 I
C 0 I I () 2 I I I () 0 0 IX 0 0
]) 0 J 0 I 2 I I 0 0 0 0 IX 0 0

131 1\ 0 I 0 1 0 0 0 0 () 0 0 0 0 0
B 0 0 1 1 I I 0 0 0 0 0 0 0 0
C 0 1 0 I I 0 0 0 0 0 0 0 0 0
1) 0 J () 0 2 0 0 0 0 0 0 0 0 0

355 1\ 0 0 0 0 0 0 0 () 0 0 0 0 0 0
u 0 0 () 0 0 0 0 0 0 0 0 I 0 0
C 0 0 () 0 0 1 0 0 0 1 0 0 0 0
1) 0 0 0 0 0 I I 0 0 0 0 0 0 0

Observations: X • emerged and died; -- ali emerged or dead.
NC - negative control.
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SUMMARY

ProjectNumber583A-IIO

SPONSOR: CentreEuropeen des Silicones European Chemical Industry Council (Cefic)

TITLE: D5: A Bioaacumulation Test withLumbrtoulus variegatus Using Spiked Sediment

WILDLIFE INTERNATIONAL, Lrn PROJECT NUMBER: 583A-IIO

TESTDATES: StudyInitiation:
Experimental Start (OECD):
Experimental Start (EPA);
Biological Termination:
Experimental Termination:

April 12,2007
April 13,2007
April 16,2007
June 5, 2007
June 5, 2007

LENGTH OF EXPOSURE: 50 Days (28days Uptake; 22 days Depuration)

TESTORGANISM: Oligochaete (Lumbriculus variegalus)

SOURCE OFTEST ORGANISMS; AquaticResearch Organisms
Hampton, NH 03842
U.S.A.

TESTCONCENTRATIONS:

Nominal
Negative Control

100mg a.i.lKg
1000mg a.i.lKg

RESULTS:
20.8 mgIKg

MeanMeasured
<LOQ

20.8mgIKg
336mglKg

336mgIKg

BAF1

k l
2

k2
3

BAFK4

tl/2(daysi

too (dayst

4.27

0.830

0.193

4.29

3.6

11.9

0.46

0.092

0.201

0.46

3.4

11.4

i BAP=Bioaccumulation Factor
2 kl =Kinetic UptakeRate
3 kz = Depuration Rate
4 BAFKbasedon WholeTissueConcentrations (BAFK = Kinetic Bioaccwnulation Factor)
, t 112 =Calculated timefor 50%clearance ofDSin tissue
6 !gg= Calculated timeto reach90%of steady-state in tissues.
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INTRODUCTION

This study was conducted by Wildlife International, Ltd. for Centre Europeen des Silicones

European Chemical Industry Council (Cefic) at the Wildlife International, Ltd. aquatic toxicology

facility in Easton, Maryland. The in-life phaseof thetest wasconducted from April 16, 2007to June 5,

2007. Raw data generated by Wildlife International, Ltd. and a copy of the final reportare filed under

Project Number 583A-I lOin archives located on theWildlife International, Ud. site.

OBJECfIVE

The objective of this study was to detennine the bioaccumuJation potential of sediment

incorporated decamethylcyclopentasiloxane (D5) in the oligochaete, Lumbricu/us variegatus. The

fonnulated sediment used in the test hadan organic content of approximately 3%. Thesediment and a

28~y ration of food were dry mixed in the test chambers. Overlying water was added to the test

chambers and the testchambers wereallowed to settlefor approximately 48 hours priorto the addition

of the test organisms. The measured endpoints of the test were tissue coneentrations after 14 and

28daysof uptake and during depuration.

EXPERIMENTAL DESIGN

The testconsisted of a 28-day uptake phasefollowed by a 22-day depuration phase. During the

uptake phase. oligochaetes were exposed to two sub-lethal test concentrations and a negative control.

Eight replicate test chambers were maintained in each treatment and control group. Seven replicates

were initiated with approximately one gram of tissue in each replicate. One replicate was used for

anaIytic:a1 sampling of sediment on Day 0 and didnot contain organisms. Each test chamber contained

a quantity of sediment and overlying water.

Nominal test concentrations selected in consultation with the sponsor were 100 and 1000 mg

a.i./Kg ofsediment based on the dry weight of the sediment. The results of the study are based on the

mean measured test concentrations. Sediment samples were collected andanalyzed from onesacrificed

replicate of each treatment groupand control on days0, 14and 28 of the uptake phase. Results ofthe

analyses wereusedto verifythe exposure overtime. Tissue samples werecollected from the culture on

Day0 andfrom one sacrificed replicate from each treatment groupand control on days 14and 28ofthe

uptake phase and day 14of the depuration phase. An additional replicate was sacrifieed at the end of

the depuration phase from eachtreatment group and control for the determination of lipid content in the
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tissue. The tissue concentrations were used to calculate the uptake rate constant (k-), the depuration

rateconstant (k~, and the kinetic bioaccumulation factor (BAFK).

MATERIALSAND METHODS

The study was conducted according to the procedures outlined in the protocol, ''05: A

Bioaccumulation Test with Lumbriculus variegatus Using Spiked Sediment" (Appendix 1). The

protocol wasbased on a studydesign proposed by Phipps et.AI. (1993): Useof the Aquatic Oligochaete

Lumbrtculus variegatus for Assessing the Toxicity and Bioaccumulation of Sediment-Associated

Contaminants (I); the ASTM E 1706-00 Guideline: Test Methods for Measuring the Toxicity of

Sediment-Associated Contaminants with Fresh Water Invertebrates (2); the OPPTS 850.1735

Guideline: Whole Sediment Acute Toxicity Invertebrates. Freshwater (3); European Chemicals Bureau

Technical Guidance Document on Risk Assessment, Part II (4), and the Federal Environment Agency:

Validation of the Preliminary Ell-Concept of Assessing the Impact of Chemicals to Organisms in

Sediment by Using Selected Substances (5).

Test Substance

Thetest substance was received fromDowCorningon March 24, 2006and assigned Wildlife

International identification number 7556. The test substance, a liquid, was identified as: Dow

Coming" 1693 Fluid; CAS Number 541-02-6; Batch No. 0000341832. The reported purity was

99.19%, with an expirationdate of September 7,2008. The test substance was stored underambient

conditions.

Internal Standard
The internal standard was received from Sigma-Aldrich on March 30, 2006 and assigned

Wildlife International identification number 7566. The internal standard, a liquid, was identified as:

Tetrakis (trimethylsilyloxy) silane, 97%; Batch Number: 13222MB; CAS Number: 3555-47-3. The

internal standard had a reported purityof 97%and was storedunderambientconditions.

Test Sediment

Formulated sediment based on the recommendations of OECD Guidelines 218 (6) was used.

The sediment was composed of approximately 10% peat moss, 70% sand and 20% silt and clay

(kaolin clay). The sand and clay were mixed in a PK Twinshell mixer for 20 minutes without the
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peat, since th~ peat was added later (Appendix 2). The targeted organic carbon contentof the final

mixture was 5.0 :I; 1.0%. The dry constituents of the final mixture were stored under ambient

conditions until used. The results of periodicanalyses performed to measure the concentrations of

selected contaminants in the formulated sediment used by WildlifeInternational. Lt(J. are presented in

Appendix 3.

Dilution Water

The water used for culturing and testing was freshwater obtained from a well apprQximately

40 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 measurements of the

wellwaterduringthe four-week period immediately preceding the test are presentedin Appendix 4.

The well waterW8$ passedthrougha sandfilter to remove particlesgreater than approximately

25 JLm. and pumped into a 37,800-L storage tank where the water was aerated with spray nozzles.

Prior to use. the water again was filtered (0.45 JLm) to remove microorganisms and particles. The

resultsof periodicanalyses performed to measure the concentrations of selectedcontaminants in the

wellwaterusedby Wildlife International, Ltd. are presented in Appendix 5.

Test Apparatus

The study was conducted in a temperature-controlled room. Each test chamber was a 9-L

glass aquaria (approximately IS x 30 x 20 em high)holding 5 liters of waterand I liter of sediment.

Aquaria werearranged in groupsoffouraccording to treatment group.

A continuous-flow diluter was used to provide dilution water (well water) to each aquaria so

that there were two volume additions per day. The flow of dilution water was controlled using

rotameters. The rotameters were calibrated prior to the start of the test and approximately weekly

duringthe test. The diluter systemdelivered dilution waterto a mixingchamberfrom which one line

was split into four separate supply lines that delivered water to each aquaria in the group. The

proportion of water split to each replicate was checked prior to the test and approximately weekly

during the test to ensure that flow rates varied by no more that 10% of the mean flow rate of the

replicates. The generaloperationof the diluterwas checkedvisually at leasttwo times per day during

the test andat leastone time at the beginning and endofthe test.
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Preparation or Test Concentrations

Concentrations of the test substance were prepared on a dry weight basis, (i.e., mg test

substance/Kg dry sediment). Nominal test concentrations were 100 and 1000 mg a.i./Kg. An aliquot

of 384.6 g of peat (74% moisture content) was weighed into 24 Nalgene bottles. Eight bottles were

used to prepare the 100 mg a.i./Kg treatment level and eightwere usedto prepare the 1000 mgaUKg

treatment level. The remaining eight bottles were used to prepare the negative control. Neat test

material was then added to the peat and mixed ovemight on a rotary mixer. Afterapproximately 16

hours of mixing the treatment groups werecompletely processed one at a time by adding 900.0 g ofthe

formulated sediment to eachof the 24 Nalgene bottles (eight at a time) and mixed on the rotary mixer

forapproximately 40 minutes each.

Eight replicate test chambers were prepared for eachtreatment and control group for use in the

uptake phase. Foreach replicate, 1000 mLofsediment wasplaced in a 9-Lglassaquaria. Next, a pre

weighed amount of food (Salmon Starter), enough for 28 days (200 mg), was added to each chamber

thatwould contain organisms during the test andwasmixed into the dry sediment usinga glassstir rod.

Finally, approximately 5000 mL of overlying water (well water) was poured into the chamber over a

baffle to minimize the disturbance to the sediment. Testchambers were indiscriminately positioned in

an environmentally controlled room in groups of four according to treatment group approximately 48

hours prior to test initiation to condition the sediment prior to introduction of organisms. At test

initiation and termination, theoverlying waterin aU testchambers appeared clearandcolorless.

Three replicate test chambers were prepared for each treatment and control groupfor use in the

depuration phase. Foreach replicate, 1000 mLof untreated sediment was placed in 9-Lglass aquarium

Theuntreated sediment used in the depuration phase of the study was prepared similarly to the treated

sediment usedin the uptake phase of the study, however 370.0 g of peat (with a 73%moisture content)

were mixed with 900.0g of the sand/clay mixture. The reason the weightof peatadded to the mixture

changed between the sediment prepared for the uptake phase and the sediment prepared for the

depuration phase is due to the fact that the moisture content ofthe peatwas different. When corrected

for the percent moisture, the same amount of peat was added to each mixture. The percent organic

carbon for the sediment used in the uptake phase and in the depuration phase was 3.2 and 2.7%

respectively, showing that the final mixtures were comparable
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A pre-weighed aliquot of salmon starter was mixed into the dry sedimentprior to adding the

5000 mL of overlying water. The chambers were allowed to settle in the environmental chamber

approximately two dayspriorto transferring thetestorganisms fromthe uptake test chambers.

Test Oraanism

The oligochaete, Lumbriculus variegatus. was selected as the test species for this study.

Oligochaetes are represenqrtive of an important groupof aquatic invertebrates and were selected for use

in the study baseduponpasthistory ofuseand easeof culturing in the laboratory. The organisms were

obtained from Aquatic Research Organisms, Hampton, New Hampshire. The identity of the species

wasverified bythe supplier.

The organisms were held in w~r from the same source as the water used during the test.

During the 14-day holding period immediately preceding the test, water temperature ranged from 20.0

to 24.4°C. while the pH ranged from 8.1 to 8.4anddissolved oxygen ranged from6.3 to 8.7mg/L.

. During holding, the oligochaetes appeared nonnal. At test initiation, approximately one gram

(wet weight) of oligochaetes was impartially distributed to transferchambers. The transferchambers

were indiscriminately assigned to test chambers and the organisms weretransfenedto the test chambers

below the airlwaterinterface. Observations of mortality and abnormal behavior weremade dailyduring

the test Seven replicate test chambers in each treatment and control groupcontained organisms, while

one testcbamberper group wasmaintained without organisms forday 0 analytical purposes.

Oligochaetes werefed a mixture of yeast, cereal grass andtrout chow(VCl) during the holding

period and salmon starter (ZieglerBrothers, Inc., Gardners, Pennsylvania) during the test. A 200 mg

aliquot of food was weighed for each test chamber that contained organisms during the test and was

added to the test chamber after adding the sediment, and mixed with a glass stir rod into the sediment

befotethe overlying waterwas added. An additional 200 mg aliquotofsalmonstarterwasaddedto the

test chambers prepared for the depuration phase of the test afteraddingthe sediment, butpriorto adding

theoverlying waterandorganisms.
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Environmental Conditions

Lighting used to illuminate the eulture and test chambers during holding and testing was

provided by fluorescent tubesthat emitted wavelengths similar to natural sunlight (Colonone~ 50). A

photoperiod of 16hours of lightand8 hours ofdarkness wascontrolled with an automatic timer. A 30

minute transition period oflowlightintensity was provided when lights wenton andoff to avoid sudden

ehanges in light intensity. Light intensity at test initiation was 215 lux at the surface of the water over

onerepresentative test chamber.

The target test temperature during the study was 23 ± 1°C. Temperature was measured in the

overlying waterof one alternating replicate test chamber daily during the test using a hand-held liquid

in-glass thermometer, Temperature also wasmeasured continuously in a beaker of wateradjacent to the

test chambers usinga Fulscope ERIC Recorder. Thecontinuous recorder wasverified witha hand-held

liquid-in-glass thermometer prior to test initiation.

Dissolved oxygen measurements were made on samples of overlying watercollected from one

altemating replicate test chamber of each treatment and control group daily during the test.

Measurements of pH were made on samples of overlying watercollected from one alternating replicate

testchamber of eachtreatment andcontrol group at test initiation, once eachweek during thetest,andat

testtermination. Hardness, alkalinity, specific conductance andammonia were measured ina sample of

overlying watercollected from one a1temating replicate test chamber from each treatment and control

group at the beginning andendof thetest.

Lightintensity was measured using a SPER Scientific Model 840006C light meter. Dissolved

oxygen was measured using a Thermo Orion Model 850Aplus dissolved oxygen meter, and

measurements of pH were made using a Thermo Orion Model 525Aplus pH meter. Hardness and

alkalinity measurements were made by titration (7). Specific conductance was measured using a

Yeilow Springs Instrument Model 33 Salinity-Conductivity-Temperature meter. Ammonia was

measured using a Thermo Orion 720Aplus pH/lSE meter.

Observations

Inaddition to the organisms placed in thetestchambers at the beginning of thetest, an additional

1 gram organisms were impartially selected at the beginning of the test and measured for dry weight.
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Theweight of the subsetof organisms wasusedto determine the ratio of organic carbon in thesediment

to the dry ~ight oforganisms. Thetest chambers wereobserved daily to make visual assessments of

abnormal behavior (e.g. leaving the sediment, climbing thewalls ofthe test eompanment]. Thetestwas

divided intotwo phases: uptake and depuration. Theduration ofthe uptake phase was28 days, andthe

depuration phase was 22 days. On Day28 of the uptake phase, the organisms from three replicates of

each treatment groupwere sieved from the sediment, enumerated and transferred to newtest chambers

<;ontaining untreated sediment and cleanwater forthe duration of the test. At test termination, the total

wetweight ofall individuals remaining in one replicate of eachtreatment groupwas measured.

Statistieal Analyses

The equations used for BAF (bioaccumulation factor) and BAFK (kinetic bioaccumulation

factor) calculations are described in draftOPPTS 850.1730 Guidance Document (8). Thekinetic uptake

rate (k1) and depuration rate (k2) were calculated for oligochaete tissue and then used to calcl,l1ate a

kinetic bioconcentration factor (BAFK ;::; kll k,). These rate constants were also usedto calculate both

the half-life for clearance in tissue(wand timeto reach 900A! of steady-state (~).

Analytieal Sampling

Sediment samples were collected from one test chamber of each treatment group at the

beginning of the test, on Day 14 and Day 28 of the uptake phase. The replicate used for sample

collection on Day 0 did not contain oligochaetes, whereas at test initiation oligochaetes wereplaced

in the replicates used for sample collection on Days 14and 28. The samples were analyzed on the

dayof collection. Tissuesamples werecollected on Day0 from the culture, on Days 14and 28 ofthe

uptake phase and on Day 14 of the depuration phase. Tissue samples were also collected on Day~2

of the depuration phase from each treatment group for the determination of lipid content. The

depuration phase was continued past Day 14 to Day 22 so that the analytical results of tissue

concentrations could be evaluated. Tissue samples were collected by sieving the sediment to remove

organisms. The organisms were rinsed free of as much sediment as possible and placed in a tared

liquid scintillation vial. The waterwas removed from the vial (as muchas possible) anda wet weight

wasobtained. Tissue sampleswerestored frozen for0 to 57 days until analysis.



Wildlife International, Ltd.

- 16-

ProjeetNumber 583A-IIO

Analytical Methods

The methods used for the sediment and tissue analyses of the OS samples were based on
I

methodologies provided by the Sponsor and modified by Wildlife Intemational, Ltd. Forthe sediment

analysis, the analytical method consisted of extracting sediment with ethyl acetate (two times) and

transferring to appropriate vessel containing sodium sulfate. Theethylacetate extract (l mL) wasadded

to an autosampler vial containing 50.0J.LL of MSTFA (N-methyl, N-trimethylsilyl trifluoroacetamide) to

remove interferences. Samples wereanalyzed by gas chromatography equipped with flame ionization

detection. Forthe tissue analysis, the method consisted of extracting the samples withtetrahydrofuran

(TIIF). Samples were analyzed by gas chromatography equipped with mass selective detection or by

gas chromatography equipped withflame ionization detection.

Concentrations of OS in the sediment samples were determined using an Agilent 5890 Gas

Chromatograph (GC) equipped with Flame Ionization Capture Detector (FID). Chromatographic

separations wereachieved usinga J&WOB-5MS Column (0.25 mm x 30 m, 0.25 um film thickness).

Concentrations ofOS in the tissue samples were determined using an Agilent 5890 Gas Chromatograph

(GC) equipped with an Agilent Model 5973 Mass Selective Detector operated in SIM mode.

Chromatographic separations were achieved using a ZB-5 HT Column (0.25 mm x 30 m 10, 1.0 um),

Method flowcharts for the analyses of 05 in sediment and tissue are provided in Appendices 6.1 and

6.2, respectively. The instrumental parameters for the analyses are provided in Appendix 6.4 and 6.5,

respectively.

Forsediment samples, calibration standards of OS, ranging in concentration from 1.00 to 70.0

mglL were prepared in ethyl acetate using stock solutions of OS test substance in 80%

dimethylfonnamide (DMF) : 20% toluene. For tissue samples, calibration standards of OS, ranging in

concentration from 0.0500 to 0.500 mgIL were prepared in tetrahydrofuran (IHF) using stock solutions

of 05 in 1HF (Appendix 6.6). After the Day 14tissue samples were analyzed, it was detennined that

the test samples should be analyzed GCIFID and the negative controls and QC's were analyzed by

GCIMS to achieve the appropriate LOQ. AU sample extracts from depuration were analyzed by

GClMS due to lower analyte concentrations. Fortissue analyzed by GCIFID, the calibration standards

ranged from 4.00 to 40.0mg/L and were prepared in 1HF using stock solutions of OS in 1HF

(Appendix 6.6). Fresh standards wereprepared andanalyzed with each sample set. Linearregression

equations were generated using the peak area responses versus the respective concentrations of the
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calibration standards. Theconcentration of 05 in the sediment samples wasdetennined by substituting

thepeak area responses of the samples into the applicable linear regression equation. Theconcentration

of05 in the tissue samples was determined by substituting the ratio of the peakarea of 05 to thepeak

area of the internal standards into the applicable linear regression equation. An example of the

calculations rora representative sediment sample is included inAppendix 6.7.

Forsediment, themethod limitofquantitation (LOQ) varied slightly from sample to sample. The

LOQ wascalculated as theproduct of the lowcalibration standard (1.00 mglI,.) andthedilution factor of

the negative control samples. Each control sample dilution factor wasdetermined as thequoijent of the

final volume and the initial sample mass; the initial mass was different ror each sample. Themethod

limit of quantitation (LOQ) for tissue was defined as 0.500 mg/Kg, calculated as the product of the

concentration of the lowest calibration standard (0.0500 mgIKg) and the dilution fBctor of the matrix

blank samples (10.0). No interferences were observed at or above the LOQ during the sample analyses

(Appendices 6.8and 6.9).

Sediment samples were fortified at 100 and 500 mglKg, using stock solutions of 05 in 80%

(OMF) : 20%toluene (Appendix 6.6). Themeasured concentrations for the matrix fortification samples

were 76.7to 10OOA» (Appendix 6.8).

Tissue samples were fortified at 1.00 and 10.0 mgIKg, using stock solutions of 05 in THF

(Appendix 6.6). The quality control samples were fortified with the internal standard at 250 JJ8 a.iJL

furthe 1.00 mg/Kg concentration and I000~ a.i./L for the 10.0 mg/Kg concentration at the instrument.

Themeasured concentrations for thematrix furtifieation samples were 97.4 to 133% (Appendix 6.9).

A representative calibration curve for sediment is presented in Appendix 6.10. Representative

chromatograms of low and high-level sediment calibration standards are presented in Appendices 6.11

and 6.12, respectively. A representative chromatogram of a sediment matrix fortification sample is

presented in Appendix 6.13. A representative chromatogram of a sediment test sample is presented in

Appendix 6.14.

A representative calibration curve fur tissue is presented in Appendix 6.15. Representative

chromatograms of low and high-level tissuecalibration standards are presented in Appendices 6.16and
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6.17, respectively. Representative chromatograms of a tissue matrix blank and a matrix fortification

sample are presented in Appendices 6.18 and 6.19, respectively. A representative chromatogram ofa

tissuetest sample is presented in Appendix 6.20.

Lipid Analyses

Vialscontaining tissue samples for lipidanalysis wereremoved from the freezerand allowed to

thaw. Tare weights of the vials had been pre-determined. HPLC-grade bottled water (10 mL) was

addedto each sample and samples were homogenized for approximately one minute usinga hand-held

tissue homogenizer. The homogenizer was rinsed with the appropriate solvent(s) in between samples.

Each homogenate was transferred to a 250-mLseparatory funnel containing 25 mL ofchloroform and

50 mL of methanol. Each vial was rinsed withan additional 10mL of bottled water and the rinsewas

poured into its respective separatory funnel. The funnels were then shaken with venting for

approximately one minute, and 50 mL of chloroform followed by 50 mL of saturated sodium chloride

was added to each separatory funnel. Funnels were swirled briefly with venting and the phases were

allowed to separate. For each sample, the chloroform layer was drained through a powder funnel

packed withglass wool and anhydrous sodium sulfate into a 250-mL roundbottom flask. An additional

50-mL aliquot of chloroform was added to each separatory funnel and the extraction and draining

procedures were repeated. The extracts were rotary-evaporated to near dryness in a waterbath

maintained at approximately 40°C. Each sample was then transferred to a pre-weighed, labeled

scintillation vial. Each 250-mL roundbottom flask was rinsed with a smallvolume of chloroform and

the rinse was transferred to its respective scintillation vial. The remaining solvent in each vial was

evaporated undera gentle streamof nitrogen or clean dry air. Each vial was reweighed and the weight

recorded. The lipid content was calculated from the difference in the vial tare weight and the vial

weight containing the lipid. Percentlipidswerecalculated from the ratio of lipid content to total tissue

sample weight. Lipid content determinations are presented in Table 4, and a method flowchart is

presented in Appendix 6.3.

RESULTS AND DISCUSSION

Measurement of Test Concentrations in Sediment

Results of analyses to measure concentrations of D5 in samples collected during the

definitive test are presented in Tables 14 and Appendix 6. Nominal concentrations selectedfor use

in thisdefinitive test were 100and 1000mg a.i./Kg.
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Samples of sediment were collected from the negative control and each of the test

concentrations on Day 0, Day 14 and Day 28. The purpose of these samples was to verify the

concentrations in sediment at test initiation and to monitor th~ test substance in the sediment overthe

course of the ~dy. Results are based on mean measured concentrations. Negative control samples

on Days O. 14,and28 were all below the limit of quantitation(LOQ).

Mean measured concentrations of OS in sediment from the 100and 1000 mg a.i.lKg nominal

test concentrations on Day 0 were 14.2 and 316 mgIKg, respectively (Table I). Mean measured

concentrations of D5 in sediment from the 100 and 1000 mg a.i.lKg nominal test concentrations on

Day 14 were 30.6 and 355 mgIKg, respectively. Mean measured concentrations of D5 in sediment

from the 100 and 1000 mga.i.lKg nominal test concentrations on Day 28 were 11.1 and 218mglKg,

respectively. All concentrations showed a low but constant trend in the sediment throughout the

study. Theoverall mean measured concentrations for the 100 and 1000 mga.i.lKg nominal treatment

groups were 20.8 and 336 mgIKg. or 21 and 34 % of nominal. respectively. The reason the nominal

concentrations are presented as mga.i.lKg andthemeasured concentrations are presented as mgIKg is

thattheanalytical standards were notcorrected fortheactive ingredient ofthe testarticle (99.19%).

Measurementof D5 in Tissue

Tissue samples were collected from the negative control and each of the test concentrations

on Day 14 and 28 of the uptake phase and on Day 14 of the depuration phase. Negative control

samples were below the limitof quantitation (LOQ) at eachsampling interval.

Theconcentrations of D5 in tissues of oligochaetes exposed to 20.8 mgIKg during the uptake

anddepuration phases of the studyare presented in Tables 2 and3, respectively. Agraphof the mean

measured tissue concentrations for oligochaetes from each sampling day is presented in Figure 1.

Mean measured concentrations of D5 in tissues of oligochaetes from the 20.8 mgIKg nominal test

concentration on Days 14and 28 were 95 and 89mgIKg. TheBAF and BAFK values for oligochaete

tissue were 4.21 and 4.29 respectively (Table 5). The estimated time to reach 90% of steady state

(too) in oligochaete tissue was 11.9 days (Table 5). The concentration of 05 depurated quickly in

oligochaete tissue and the mean measured concentration of D5 in oligochaete tissue for the 20.8

mglKg treatment group by Day 14of depuration was 5.93 mgIKg. which is approximately 6.1% of
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the mean tissue concentration at Day 28 of uptake (Figure I). The estimated time to reach 50%

clearance (tln)foroligochaete tissuewas 3.6days (Table 5).

The concentrations of D5 in tissues of oligochaetes exposed to 336 mg/Kg during the uptake

and depuration phasesof the study are presented inTables 2 and 3, respectively. A graphof the mean

measured tissue concentrations for oligochaetes from each sampling day is presented in Figure 2.

Mean measured concentrations of D5 in tissues of oligochaetes from the 336 mg/Kg nominal test

concentration on Days 14 and 28 were 171 and 155 mg/Kg. The BAF and BAFK values for

oligochaete tissue were 0.46 and 0.46, respeetively (fable 5). The ealculation to estimate time to

reach 90% of steady state in oligoehaete tissue was 11.4 days (fable 5). As in the 20.8 mglKg

treatment group, the concentration of 05 depurated quickly in oligochaete tissue and the mean

measured concentration of 05 in oligoehaete tissue by Day 14 ofdepuration was 9.21 mg/kg, which

is approximately 5.9% of the mean tissue eoncentration at Day 28 of uptake (Figure 2). Estimate of

timeto reach50%clearancefor oligochaete tissuewas 3.4 days (Table5).

Observations and Measurements

Measurements of temperature, dissolved oxygen and pH of the overlying water in the test

chambers are presented in Tables 6 through 11. Temperatures were within the 23 ± 1°C range

established for the test. Dissolved oxygen concentrations were ~ 75% (6.4 mgIL) of saturation

throughout the test Measurements of pH ranged from 8.0 to 8.1 during the test. Measurements of

hardness, alkalinity, conductivity and ammonia are presented in Table 12 and are typical for Wildlife

International. Ltd. wellwater.

Observations of oligochaetes in individual replicates at each observation interval are presented

in Appendix 7. All replicates appeared normal during the test, with few observations of abnonnal

behavior in the treatments and eontrol group and no treatment-related signs of toxieity. At test

termination, there was an increase in the numbers of oligochaetes present in sometest chambers from

the numberofwonns originally placed ineach replicate, indicating that reproduction hadoccurred.

At the beginning ofthe test, a one-gram (wetweight) aliquot of organisms from theculture were

impartially selected and usedfor the determination of dry weight. It was determined that the dry weight

of those organisms was 0.1015 g. It was determined that the formulated sediment had an organic
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content of 3%; therefore, the ratio of organic carbon to the dry weight of organisms was 30g organic

carbon: I g ofdry tissue.

CONCLUSIONS

A kinetic BAF value for D5 in oligochaetes (Lumbriculus variegatus) was calculated for both

the 20.8and 336 mglKgtreatment groups. The BAFand BAFKvalues for oligochaete tissue in the

20.8 mgIKg treatment group were 4.27 and 4.29, respectively. The BAF and BAFK values for

oligochaete tissue in the 336 mglKg treatment group were 0.46 and 0.46, respectively. During

depuration, D5 was eliminated quickly and the Day 14 depuration tissue concentrations for the two

treatment groups were 6 - 6.7% of the Day 28 uptake tissue concentrations. The estimated time to

reach 50% clearance for oligochaete tissue concentrations was 3.6 days for the 20.8mg/Kg treatment

group, and3.4 daysfor oligochaete tissuefor the 336mgIKg treatment group.
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Table 1

Measured Concentlations of OS in Sediment Samples

Nominal Test Sample Sampling Measured Percent Mean
Concentration Number Time Concentration of Mean %of
(ny; a.i./Kg) (S83A-II0-) (Day) (mg(Kg) Nominal' Measured Nominal

Negative Contro1 SI 0 <7.82
(0.0) S2 0 <8.83

89 14 < 11.3
810 14 <8.80
817 28 < 19.3
818 28 < 14.3

100 S3 0 11.4 11.4 20.8 21
S4 0 16.4 16.4
8S 0 14.8 14.8
811 14 34.4 34.4
812 14 29.9 29.9
813 14 27.S 27.S
S19 28 17.4 17.4
820 28 18.7 18.7
521 28 17.1 17.1

1000 56 0 342 34.2 336 34
87 0 426 42.6
88 0 361 36.1

814 14 417 41.7
SIS 14 27S 27.S
816 14 373 37.3
822 28 266 26.6
823 28 298 29.8
824 28 271 27.1

I Results were generated using Excel 2000 in fUll precision mode. Manual calculations may differ
slightly.
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Measured Concentrations ofDS in Tissue Samples

Project Number 583A-ll0

Mean Measured Test Sample Sampling Measured
Concentration Number Time Concentration I Mean

(mg/Kg) (S83A·IIO-) (Day) (mgiKg) Measured
Negative Control TtA 0 <LOQ

(0.0) TIB 0 <LOQ
T2A 14 <LOQ
T2B 14 <LOQ
TSA 28 <LOQ
TSB 28 <LOQ

20.8 T3A 14 96.5 95
TIB 14 102
TIC 14 86.1

T6A 28 75.4 89
T6B 28 101
T6C 28 90.5

336 T4A 14 156 171
T4B 14 147
T4C 14 210

TIA 28 156 . 155
TIB 28 173
TIC 28 135

I The limit of quantitation (LOQ) was 40.0 mg/Kg, calculated as the product of the
concentration of the lowest calibration standard (4.00 mg/L) and the dilution factor of the
matrix blank samples (10,0).
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Measured Concentrations ofDS inTIssue Samples Analyzed by GCIMS
During the Depuration Phase

Mean Measured Test
Concentmtion

£rn&1Sg)
Negative Control

(0.0)

~0.8

Sample
Number

(583A~1l0·)

TSA
TSB

T9A
T9B
T9C

Sampling
Time
(Pay)

14
14

14
14
14

Measured
ConcentJation'

(rng/Kg)
<LOQ
<LOQ

Mean
Measured

5.93

336 TlOA 14 12.0· 9.21
TIOB 14 6.43·
TIOC 14 9.21·

i Thelimitof quantitation (LOQ) was 0.500 mgIKg. calculated as theproduct of theconcentration
of tlu: lowesl calibration standard (0.0500 mgIKg) and the dilution factor of the matrix blank
samples (] .00).

• EX!J!pOlated values, thesample slightly ex.ceeded thehighest calibration standard.
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LipidDetermination in Oligochaete Tissue

Project Number 583A-l10

Sample Percent
Number Tissue Weight Lipid Weight Lipids'

(583A-II0-) (grams) (gnuns) (%)

t-r 0.9391 0.0190 2.02

L-2 1.1225 0.0200 1.78

L-3 1.0062 0.0180 1.79

Mean lipid percentage 1.86

i Results were generated using Excel 2000 in full precision mode. Manual calculations may differ
slightly.
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Concentmtion

(!!WJSg)

Table 5

BAFValues

Project Number 583A·110

20.8

336

4.27

0.46

4.29

0.46

0.830

0.092

0.193

0.201

I Equations for DAF. BAFK, k, and k:z:
BAF=(Day 28tissuecone)+ (mean sedimentcone)
BAFK ~ (kl) + (k:z) -
k.=(k:z x Day28uptake tissueconcentration)+ (mean sedimentcone x (1- e(-k2t»)
b =(In(Day28uptake tissuecone) - In(Day14depuration tissueeoncj]«(14daysof depuration)

Estimated Time to ReachSO and 90%of SteadyState

Mean Measured Test
Concentration tl/:Z (days) 190 (days)

(mg/Kg)

20.8 3.6 11.9

336 3.4 11.4

AMENDED
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Table 6

Temperature ofOverlying Waterin the TestChambers During the Uptake Phase

Project Number 583A-IIO

Temperature ("C)

Nominal Test
Concentration
(mga.iJKg) Day O' 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Replicate: A B C D E F G A B C D E F G A

Negative Control 22.7 22.7 22.7 22.9 22.7 22.8 22.6 23.0 23.1 22.8 22.9 23.0 23.0 22.8 22.8

100 22.8 22.0 22.0 22.4 22.7 22.8 22.8 22.9 22.8 22.5 22.6 22.7 22.9 22.9 22.7

1000 22.4 22.4 22.1 22.6 22.4 22.3 22.4 22.9 23.0 22.5 22.6 22.8 22.8 22.7 22.8

1 Temperature measured continuously in a beaker ofwater adjacent to the testchambers ranged from approximately 22.5 to 23.5°C during the test.

Temperature ("C)
Nominal Test
ConccntIation
(mga.ilKg) Day 15 16 17 18 19 20 21 22 23 24 25 26 27 28

Replicate: B C D F A B C D F A B C D F

Negative Control 22.8 22.6 22.9 22.6 23.1 22.2 22.3 22.7 23.4 23.4 23.4 23.4 23.3 22.5

100 22.8 22.5 22.7 22.3 23.0 22.1 22.1 22.4 23.2 23.3 23.2 23.3 23.0 23.5

1000 22.7 22.6 22.7 22.6 22.9 22.2 22.4 22.3 23.4 23.3 23.3 23.2 23.1 22.6
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Table'

Temperature ofOverlying Water in theTestChambers During the Depuration Phase

Project Number S83A-ll0

Temperalute ("C)
Nominal Test
Concentmtion
(mg a.i./Kg) Day I 2 3 4 5 6 7 8 9 10 11 12 13 14

Replicate: A B C A B C A B C A B C A B

NegativeControl 23.4 23.3 23.3 23.1 22.4 23.0 23.1 22.8 23.0 23.2 23.3 23.3 23.4 23.4

100 23.2 23.3 23.3 23.1 22.5 23.1 22.9 22.8 23.0 23.1 23.2 23.2 23.4 23.4

1000 23.1 23.4 23.3 23.2 22.7 23.1 23.0 22.9 23.1 23.2 23.3 23.2 23.3 23.4

Temperalute (0C)

Nominal Test
ConcentIation
(mg a.i.IKg) Day 15 16 17 18 19 20 21 22

Replicate: C A B A B A B A

Negative Conbol 23.3 23.2 23.1 23.2 23.2 23.2 23.3 23.2

100 23.3 23.2 23.1 23.2 23.4 23.2 23.2 23.0

1000 23.3 23.2 23.2 23.2 23.1 23.1 23.0 23.1
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Table 8

Dissolved Oxygen in Overlying Waterin the Test Chambers During the Uptake Phase

Project Number S83A-IIO

DissolvedOxygen(mgIL)

NominalTest
Concen1ration
(mga.iJKg) Day 01 1 2 3 4 5 6 7 8 9 10 11 ]2 13 14

Replicate: A B C D E F G A B C D E F G A

NegativeCon1rol 7.7 7.1 7.1 7.1 7.4 7.3 7.3 7.4 6.9 7.5 7.3 7.5 7.6 7.5 7.7

100 7.7 7.3 7.1 7.0 7.3 7.2 7.3 7.5 7.1 7.4 7.7 7.6 7.6 7.4 7.7

1000 7.6 7.4 7.2 7.1 7.3 7.3 7.6 7.5 7.2 7.5 7.7 7.6 7.6 7.6 7.8

1 A dissolvedoxygenconcentmtion of 5.1mgIL represents 60%saturationat 23°C.

DissolvedOxygen(mgIL)

NominalTest
Concentration
(mg a.iJKg) Day 15 16 17 18 19 20 21 22 23 24 25 26 27 28

Replicate: B C D F A B C D F A B C D F

Negative Control 7.1 7.5 8.0 7.5 8.0 7.8 7.9 7.8 7.6 7.6 7.6 7.4 7.6 7.7

100 7.3 72 8.2 7.6 8.0 7.7 7.6 7.8 7.7 7,5 7.7 7.5 7.6 7.7

1000 7.5 7.8 8.2 B 8.1 7.7 7.9 7.8 7.5 7.7 7.7 7.4 7.6 7.6
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Project Number 583A·IIO

Dissolved Oxygen in theOverlying Waterofthe TestChambers During the Depuration Phase

Dissolved Oxygen(mgIL)

Nominal Test
Concentration
(mga.iJKg) Day 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Replicate: A B C A B C A B C A B C A B

Negative Con1I01 7.4 6.4 6.6 72 7.3 7.3 7.5 7.6 7.8 7.8 7.7 7.8 8.0 8.5

100 7.5 7.0 7.1 7.4 7.4 7.3 7.4 7.5 7.5 7.6 7.5 7.8 7.9 8.4

1000 7.6 7.1 6.8 7.6 7.5 7.3 7.6 7.5 7.7 7.7 7.5 7.7 8.0 8.4

Dissolved Oxygen (mgIL)
Nominal Test
Concentration
(mg a.i.JK.g) Day 15 16 17 18 19 20 21 22

Replicate: C A B A B A B A

Negative Control 7.7 7.9 7.6 7.5 7.7 7.6 7.7 7.7

100 7.6 7.8 7.6 7.4 7.8 7.5 7.7 7.6

1000 7.5 7.8 7.5 7.5 7.9 7.6 7.7 7.8
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ProjectNumber583A-IIO

pH of Overlying Water in the Test Chambers Duringthe Uptake Phase

Nominal Test pH

Concentration Day0 Day7 Day 14 Day 21 Day28
(mga.i.lKg) Replicate;

A B C D F

Negative Control 8.1 8.1 8.1 8.1 8.0

100 8.1 8.1 8.1 8.1 8.0

1000 8.1 8.1 8.1 8.1 8.0
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ProjectNumberS83A-IIO

pH of Overlying Water in the TestChambers During the Depuration Phase

Nominal Test pH

Concentration Day 7 Day 14 Day 21 Day 22
(mgaJ./Kg)

Replicate: A B A B

Negative Control 8.1 8.1 8.1 8.1

100 8.1 8.1 8.1 8.1

1000 8.1 8.1 8.1 8.1



Wildlife International, Ltd. Project Number 583A-110

- 34-

Table 12

Hardness, A1kalinity, Conductivity and Ammonia ofthe Overlying Water in the Test Chambers During the Test

Nominal Test Day 0 (Uptake) Day 28 (Uptake)

Concentration Hardness Alkalinity Conductivity Ammonia Hardness Alkalinity Conductivity Ammonia
(mg aj./Kg) (mgIL as Caco3) (mgILasCac~) O1mhoslcm) (mgIL) (mg/L asCaco3) (mgILas CaCOJ) (J1mhoslcm) (mgIL)

Negative 122 176 305 <0.11 1 132 186 330 <0.17
Control

100 140 184 310 <0.17 136 190 340 <0.11
1000 140 182 315 <0.17 136 188 340 <0.17

Replicate A F
TO.17 mgIL = theloweststandanl used to calibrate the meter.

Ammonia
(mg/L)

Day 22 (Depuration)

HaIUness Alkalinity Conductivity
(mgIL asCa~) (mgIL asCa~) O1mhoslcm)

Nominal Test 1-1_=---=- _
Concentration --
(mga.iJKg)

Negative I 138 184 320 <0.171

Control
100 I 140 182 330 <0.11
1000 140 184 330 <0.11

Replicate I A
TO.17 mgIL = the loweststandard used to calibrate the meter.
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Figure 2.

Concentrations ofDS Basedon Measured Concentrations in TissuesofOligochaetes
Exposed to 336mglKg
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Proposed Dales:

Experimental Bxperimenlal
Sran Date: Termination Dale: - _

l'roJecl No.: SBJA·' 10

Test Concentrations: SC. 100. and 1000 IIl& a.iJks _

TeslSubstllnce No.: 7S56 Reference Sullstancc No. (ifapplicable): 7566
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INTRODUCTION

WildliCc: Intemlltional. Ltd. will conduct a bioaccwnulation telt with the oligocbacre.

l.umb,icu!us va,leRQtus. for tbc Sponsorat thoWildliftllntemationa~ Ltd. aquatio10lCicoiogy facility

in Easton.Maryland. The study will be basedupon a rtudy design proposedby Phippset aI.(1993):

Usc of the Aquatic OligochllCte Lumb,iculus var/egatus fOI Assessing the Toxicity and

Bioaccumulation ofSedimcnt-associatedContaminants (I); the U.S. EPA 6001R-99/064 Methods for

Meosur/ng theTox/eityand BioaccumulQ/ton of Sed/fMnt-ossoclated Conlaminants withFresh Water

Invertebrates (2ndcd.) (2). the ASThfStandatdE 1706-00: Standard 1"s'Method'for MeQSuring the

ToXlc/ty 01Sedtment-Auoe/ated Con/amlnant, with "Nih Water I".""tebrates (3); the U.S. EPA

SOrillS 850· Ecological Effects Test OuidclillCl, OPPTSNumber850.173': Whole Sedim~nt ;feute

TOXiciTy Inver"bmtes, ""'shwater (4), the European Chemicals Bun:au Teehnical Guidance

Documenton RilIk Assessment, Part II (5), and the Federal Environment Agency: Validation of the

Preliminauy BU-<:Oneept of Assessingthe Impact of Chemical. to Oraanilll1s in sediment by Using

Selected SllbslallCDS (6). Raw dala !'orall worle performed at WildJiCc: IlltOmational. Ltd. and the finw

reportwillbe filcd by projectnumberin Ill'Chivcs locatedon IhoWildlifeIntemational,Lid. site,or at

811 alternativc location to be specifiedin the final report. A copyofthc final reportwill bearchived at

Dow Coming.

OBJECTIVE

The objective of this study is to determine the bioallCPmulation potential of a scdimcnt~

incofllOrarcd test substance in the olisochaete. Lllmbl1cIIIII' vaT/egatNS. dwing a 2s.day expolIllJ'C

period UIIder flow-through conditions!'oIJowcd by adepunltion periodofat least 14days in untRa1cd

¥lldimcnl. 1bc sediment Ulcd in the test will have an orsanic content of approximatc!y!%. A 28~

day ration of food (salmon nartCr)will be dry mixed into the test chambersafter the sedimenthas

been added. but immediately beforeadding water to the test chamber. and 48 bours befonladding

oJBlllisms. 1bc mcaspred cndpoinlS of die test are tissue conccntnltions after 14 and 28 days of

uptakeand duringdepuration

EXPERIMENTAL DESIGN

OlisochallLes will be elCposcd to !WO telt conccntratiOlll (100 and 1000 rna a.ilkg) and a

neptive contml. Each StOup will consist of eight n:plicato test chambers. Seven n:plicatel will

eontainup to approximately one gramof tissue(approximately 300orsanisms) incach chamber. One

PROTOCOL NO.: !S31011007ILUM-BIOISUBS83
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n:plieate will be usedfor analytical sampling of sedimenl on DayO. The test willbedivided intotwO

phases: uptakcand depuration. During the uptake phase, oligochaetes in the treatment group!willbe

exposed to sublcthal concentrations of sediment incorporated D-5, whileoligochaetes in the conrrol

8rouP will be exposedonly to untrellled sediment. The duration of the uptake phase will be 21 days

and the depuration phasc will last at least 14days. Thc test may be cxtended pending the resulta of

thc l4-dayanalysis. Sediment IIllIJIples willbe collected on Days0, 14 and 28. Tissuesamplcs will

be collcctedfrom the cultureon Day0 and from test systems on Day 14 and 28 of the uptakc phase,

and on Day 14 ofthc depuration phase. Additional samples willbe collected duringdepuration phaac

if necesslll'y. Tissue concentralions will be used to calculate the uptake l1ItO consllUll (kl), the

depuration rate conslallt(k2) , and the kinetic bioconccntrDtion factor(BCF).

Eachtest chambcrwill contain a quantity of sediment and overlying water. Only sediment

will be analyzedin teSI systems, sinccthc watersolubilitY of 05 is 17.0pgIL (7). Preliminlll'y trials

havcshown that the test material is stablein sediment. Reporting valuesfor porcwaterand overlying

waterdocs not secm meaningful due to the law solubiUtY of D5 in water. 1'bclOfon:, only sediment

samples from the analytical sampling telt chambers will be collected fromeach conU'OlllIld treatment

group at specified intervals for lUIalysis of tho test substanto. No oligochaetes will be placed in

"analytiCal" replieale(s) sampledat the begiMing of lhe test. However, the "analytical" IOplicate(s)

sampled after the bc:gilUling of the test (e.g., on Day 14 and 28) will contain o/igochac1CS. Test

concentrations in the sediment will be prepared on a dry weight basis (i.e., mglKgdry sediment).

Nominal teSt concentrations will be 100 and 1000 mg a.i.lkg. Results oCtheanalyses willbeused to

veritythe exposureover time.

To control bias, oligochaetes will be impartially assigned to cxposun: chambers at test

initiarion. No otherpotential soun:csof biasalO cxpcc:tcd to affi:ct the results of tile study.

MATERIALSANDMETHODS

Telt Subltan ce

Information on the characterization of test, control or n:fclOnce subsllUlces is raquiRd by

Good Laboratory Practice(GLP)Standards andPrinl:iplcs. The Sponsoris responsible for providill3

Wildlifc International, Ltd. verification that the lest subsllUlce has been characterized aceonting to

PROTOCOL ~O.: S1I3/0110071LUM·BIO/SUBS83
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GLPspriorto its usc in the study. GLPcharacterization of the leSt substance has been conducted by

the Sponsor and is documented litDowComing.

ldentil1c:.tiOll:

aatc/lN".:

RllJIiralion nall::

Source:

CASlllu.:

P/lylicalllcsriplion:

Chemicll SllIbilily:

PwiIY:

Soillbilily:

SlonIgeCondiliOllS:

Arc:hivo Rlquilemenls:

dIlI::llI1lCl/Iylcyclopemmloxane,supplied u lluwComi"ll4D 1693F1u/4

0000341131

7 Sept2001.ex1cndcd u }lIlrt orthi. JlUdy
Dow CominaCorposaliOD, Aubum.Michipn48611

"'1.Q2~

CoJurI_liqllid. mer IIIPPM

~te, ",rer to MSDS

99,19 .too,lIa,_ "'JI"rily,udclcrmilll'llby lhislIlUlJy

RU1c:r, rerer 10PDM.lIIIdIl>r lIUIy!ll: lIlllullleill 0CIler common orpnic lOh'entI

Ruom'Cl!IIqlCrllllR

A reserve IIDIJlIo warllUt__ rurlhis.lUdy

The Sponsor is responsible for 011 infonnation n:Ja1l:cI to tho telt IUbstance and I\lJn:cI to

accept anyunusedfelt substance and/ortestsubslance conlaincrs n:maining at the endofthc study.

Preparation or Test Concentration.

The test .ubstance will be adminislcn:d to dtc fell orpnism in sediment. This route of

adminiltllltiOD was selected because it Rlpn:lIIlnll the most likely route of exposure to sedimcnt

dwelling organisms.

Neat ICSl subnanec will first be inC01p01lItCd into peat. The amountof peat UICd in dtc

mixtvn: will be the same amountrequired to bringthe organic c:mbon contellt DCa 1.5kg barell or
scdimcnllo5%. The peat md test substance willbe mixed ovcmighl on a IOtIUymixer. The tn:BlCd

peatwilldtcn be added to dry sediment thathasall ingn:dicn1S withthe cxceplion of peatand thetest

.ubsLenee. The mixing time will be as short as possible (appmximately 30 minlltc:s) or until the

mixlul\l appearsto be unifonnlymixed into lito sediment. The CXlICt mixins timewillbe: recorded in

lhll data. Approximalely 1· 2 L of thedrymixwilllhcnbetransfcmd to eachof eighttestchambers,

Thesame volume of sediment will be lidded to each chamber. The tmndCrtime will be kept 10 a

minimum (approximately 10-20minules) and one batch of sediment will be completely processed

~on: theotherto preventthepotential forvolatilization of the test .ubstance.

PROTOCOL NO.: 5R31011001ILUM·BIO/SUB583
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Alter all Rchambers have been tilled with iCdiment, a 28 day mion of food (approllimately

200 mg of Salmon Slaner) will be added llIld gcntly stirred iato the dl)' sediment. Finally,

approllimalllly S L of well waterwill be addedto theehambel1. Test ehambel1 will bemaintained in

an cnvironmentally controlled room. Dilution waterwill he delivered to each test ehamber at a rate

Ihllt will result in two turnovel'll of dilution water per day After approllimatcly 48 hours of

acclimation lII1d settling,ol1lanisms willbeaddedto thechambers.

Test Oraaniam

The oligochllClC, LumbrlculuslIarlegaIN9, has beenselected as the test speciesfor this study.

Oligochaetes representllIl importllIlt groupof aquatic invertebrates, and have been selected foruse in

thetest basedupon PASt use hiStory andeaseofculturing in the labonuory. Adultoligochaetes willbe

oblainedft'om II commercial supplierorotherRlliable source, or fromcuitum maintained by Wildlife

International, LIrl. Prior to thetest, the ol1ll\Jlisms will be heldin II containerwithsandllIld overlying

water from the samc source lII1d lit approllimately the SAIlIC lcmperature as ~;II be used in the test.

Organisms will be fed YCT during holdins. Enough food for 28 days (salmon starter) will be

incorpoJ<\led into the sedimentduringthe test. Specifications for acceptable levelsof contaminan15 in

feed for oligoe!uletes havc not been established. However, there are no levels of contaminan15

reasonably ellpected 10 be present in the diet that are considered to interferewith the purpore or

conductof thestudy.

Test Sediment

Formulated sediment based on the recommendations of OECD Guideline 218 (8) will be

used. Thesedimentwill becomposed ofapproximatcly 10%sphagnum peat moss,20%silt /lIId clay

(kaolin clay)and 70% industrial qullrtz sand. The dry constituents of the soil will be milled in a PK

Twinshell or equivalentmixcr withoutpeat,since peat will be milled with test substance and added

later. Calcium carbonate will be addedas needed to adjustthe pH to 7.0 ± 0.5. Theorganiccarbon

content of the final mixtureof sediment should be 5.0 :t. 1.0 and may be adjusted by the use of

appropriate amoun15 of peator sand.

A 28·day ration of food (salmon starter) will be dl)' milled into thc test chambers after

sediment has been added, but immediately before lidding water to the Ills1 chamber, and 48 hours

before adding the organisms. The amountof food added will bedocumented in the rawdata. The

PROTOCOL NO.; SSJI011007JLUM·BfOISUBS83
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peIl:ent orsllJlie carbon is basedsolelyon peatas the saun:eof olJlllllie carbon. Ju~ as in the OECD

218 testing guideline. the food added to the tesl system during !he telt is nol included in the

measurement of oJ'llanic: carbon.

Dilution Water

Water used for !he holding and tesling of oligochaetes will be obl8ined from II well

lIpproximately 40 metel'll deep locatedon the Wildlife Intemillional, Ltd. site. The water will be

passed!hrough B sand filterand pumped into a. 37,800-L ,tolll&e lMkwherethe wIlIer willbe aerated

withSJlI11Y noules. Priorto IISCthe waterwillbe fll\llred to 0.45 ",min order to remove fmcparticles.

Water used for holdingand telting is characterized lIS modcmtely hard. Typical values for 1wdJIcss,

alkalinity. pH andspecificconduetanc:e areapprollimalely:

Hanlncss. mgIL as CaCo, 145
Alkalinity, ms/La.s Ca.C~ 190
pH 8.1
SpecificConductance, J.lI1lhoslcm 330

Hardness, alkalinity,pH and specific conduc!ancc will be measuRd weekly to monitor the

consislllncy of the well wa\llr. Means and l'III8CS of the mcasun:d puamctl:l'lI for !he four-wack

periodpreceding the lestwillbeprovided inthefinalreport. Analyses will be performed lit leastonce

QIUIuall)' to determine the concenualions of sclccllld organic and inorganic constituents of die well

waterand resulll of the moslrecent analyses willbeswnmarizcd in thofinal roport.

Test Apparatus

The study will be conducted in a tempelZllul'O-controllccf room. Each lest dJamberwill be a

!J-L aquaria (approximately 15 X 30 X 20 em higb)holdillg approximately 5 Iitell of water. Each

aquariawillbe filllXl witb tbe samoamountofsediment (Ito 2 L). Aquariawill beset out in groups

oHour.

A continuous-flow diluter will be usedto provide d.ilution wlltCr (well water) to coc:h aquaria

so dlat there are two volume addilions per day. The flowofdilution waterwill be controlled usirJA

rotametcl'll. The rotameterJ will be c:lI1ibrated prior lO test initiation and at apJlRlximare:ly weekly

illtervals then:after. The dilutersystem dalivers dilution walerto II mixingcham.ber from which one

PROTOCOL NO.: 5R31011OO71LUM-BIOISUB583



Wildlife International, Ltd.

Wildlife International, Ltd.

·9·

Project Number 583A·II0

line is split into four separate supply lines that deliver waler to eac:h aquaria in a group. The

proportion of wllter split 10 each replicate will be checked prior to the test and al approldmately

weekly intervals thcrcllfter to ensure thaI these flow rates vary by no more than :1:10% of the mean

flow rareof the replicates. The generalopemtion of the diluterwill becheckedvisually at I~ast twO

timesperday during the testand atlcast onceat the beginning andend of thetest.

Environmental Conditions

Lightillg uscd to illuminate the cultures and testchambers duringculturing and testingwillbe

provided by fluorescent tubes IiIatemit wavelengths similarto natural sunlight(e.g.•Colorton~ 50).

A photoperiod of 16hoursof lightand 8 hoursof dlUk will be controllcd withan automatic Iimcr. A

30-minule transitionperiodof low light intensity willbe provided whenlightsgo on and oft'to avoid

sudden chana~s in light intensity. Light intensity will be mCDSurcd at test initiation with a SPER

Scientific Ltd. light meteror equivalent and should fallwithinthe range of 10010 1000lux.

Thc tarset test temperature will bc 23:l: IOC. Temperature will be measun:d daily usinga

hand-held Iiquid.in-aIDSs thcnnometer in theoverlying waterin onealternating replicate test chamber

of each cxperimentol BrouP during the test. Temperature IlIso will be measurcd with a continuous

n:corder in II beakerof water placedadjacent to the test chambers. Recordermeasun:mcnts will bll

verified witha hand-held liquid-in-glass tltcrmometer priorto test initiation.

Dissolv~ oxygen will be lnCllSul'Cd daily in th~ overlying warer from one a1temating

replicate of clI':h experimental group. Dissolved oxygen will be measured using a Thermo Orion

Model 850Aplus dissolvedoxygen meter.or equivalent. In the event thAt dissolved oxygen levels

approach or filii below 110% Sllluration, the Sponsor will be notified. and appropriate comdive

actionswill be: taken. ifnecesSlllY. to maintain dlssotved oxygen levelsabove60%satul'lltion.

MCl1SIIrements of pH will be madeon a sarnplll ofthe overlying water from011ll a1tematins

repliallt of each cxpcrimcntlll 8lOuP lit the besinning and end of the test and 1Il1C4St once per week.

Warer pH mca.suremcnts will be: made using a Thermo Orion Model 525Aplus pH meter, or

equivalent. If a treabnllnl replicate reaches 100%moJ1ality, dissolved oxygen, pH, and tempenllure

measurements will be taken in that replieate al that time.andthendiscontinued.

PROTOCOL NO.: 51131011007tLUM·BIO/SUB5R3
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Hardness. alkalinity, spc:<:ific conductance and ammonia willbemeasured in a sample of the

overlying waterfrom one rcpliclne of eachexperimc:nlal groupat the beSiMing and end of the telt.

Hardness andalkalinity measurements will be made by titration usingprocedures bued on methods

in .~~U1Id"rrJMethods for IheExomillQtion of Water tmdWastewater (9). Specific conductance will be

mcaBured using a Yellow Sprinp IllStrument Model 33 Salinity.COnduclivity·Tempcrature me,«. or

equivalent. Ammonia will be measured using a Thenno Orion Model 720Aplus pHIISE meter, or

equivalent.

Test Proeedureaand 81010lieal Measurements

After the settling period for the water/sediment systems, approximately I g (apprw;immcly

300)adultoliaocbaetes will be impartiallY di!ltributed to transfer containers (e.g.•gl_ bcalcers) until

eachconlainer holdsill complcmcnt of approximately I g. Theorganism.in ellCb transfer container

then will be transfCmd below the air/water interface to the test chambers (glass uquaria). An

additional batehof individuals (-I g) willbe impanillly selected at the beginning of the tesland will

be measured for dry weight 1be weight of the subsel of organisms will be used to detennine the

ration oforganic carbon in thesediment tothedryweightoforganisms. Aftercomplctina thetransfer

of orpnisms, the test chambers will bemaintained ina temperature-controllcd room. Tell chambers

will beobserved daily to makevisual BSlCSII1lcnts of any abllOlltlai behavior (eoB. leavinssediment.

unusual swimming). At test lennination, the total wet weight of all individWt1s remaining in one

replicate ofeachtrea1ment groupwillbemeasured.

The test ""ill be divided into two phases: uptake and depuration. The: duration of the uptllllc

phase willbe 2B days and thodepulation phase willlBSl at least 14days. The ten maybeextcnded

pending the results of the 14-dayanalysis. Sedimenl samples win be collected on Day 0, 14and 2H.

TI.suesamples will be collected from the culture on Day0 and from test systems on Day 14and2B

of tho uptako plwc. and on Day 14of the dopurarion phase. Additional samples will be collected

during dcpunltioo phase if necc.sary. Tlssuo concentrations willbe used to calculate the uptake rate

constant (kl ) . thcdepuration meconstant (lev,and thekinetic bioconccntration factor(BCF).

Samplinafor An.lytical Me.surements

Sediment .amplcsfrom theanalytical sampli"B ten chambers willbecollccted from onetell

chamber or each concentration at thobesinnina orthe test (no morethan onc houraftercompletina

PROTOCOL NO.: 5B3101I007/l..UM.BIOISUB583
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the addition of ol'llanisms to the test system), at 14da)'sand at the end of the uptake phase(Day28).

Theoverlying water will be r=novcd from the test chamber. Sedimentsamples will be ptoCCsscd

immediately for analysis when possible, or placed in an appropriate storaae container (e.g.,glassor

polypropylene boltle) and sto~d under the appropriate conditions (frozen) until analyzcd. The

SllII1pling scheme issummarized below:

PhllSC Sample Sedimentl Oligochaetcs3 Action
Interval

.
Uptake ohours X X' OlBanisms added

14days X X

28 da)'S X X Orsanisms ~moved
Andpurged

Depuralion" 14days X

Thelll will be two ClOnc:cntraUon leSlcd (100and 1000 mg alAIl dry wClght). SufI'aclent sediment willbe
collcetcd ineach IIlplic:all: 10allow the preparatlon or thIIlc IIlplicate wnplcsfrom each lKlllmcnt group IlIId
duplicatc I8/llplcs from thecontrol sroup forIbcanalysis ofthclest subslllnl:C.

1 ApprolCimalely Igofoligochaele5 will be ClOlleetcd Ineach mpliealC to BIlow the plIlpamtion ofthlllc JIl)lIicall:
samples cram each 11ll8tR1CnI group anddllplieate samples fRlm Ibc COnlrol group forthe analysis of theICit
substal'lCe.

J One samplc of IlppRldllllltely Ig ofoligocllllctes from theculture wiU beused 10dctcnnilll: backgRlund levels
inoliaocbaclCs.

•Additional dcpurationsamples will be added ifnt:eeSS81Y perelins the outcome of !heDay 14 IIIIIlJIlcs.

The above numbers of SiUllples represcnt those collected from the test and do not include

quality control (QC) samples such as matrix blanks and fortifications prepared andanalyzed during

the analyticalchemistry phaseof tilestudy. At the discretion ofthc StudyDirector, samples (romone

or more appropriate test chambcl'll and/or Slock solutions will be collected and analyzed if an

analytical error in samplinS or analysis is suspC<:ll:d. The reason for the additional SllItlples willbe

described b)' the Study Director and documented in the IlI,W data and final~port.

PROTOCOL NO.: 583/011007ILUM-BIO/sUB583
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AnalytlealChemiltry

ChcmiClI analysis of the samples will be perfonncd by Wildlife Intemational, Ltd. Tho

analytical method used will be based upon chromatographic methodology provided by the Sponsor

and/ordeveloped at Wildlife International, Ltd. The methodology used to analyze the test samples

will be documenled in the rawdata and summarized in the flJlallllport.

Data AnalYPI

The kinetic uptakeralC (&1) and depuration JaIC (&,) will be calculate;d for olisocJ1aeto tissue

usilll IIlc calculations described in draft OPPTS SSO.1730 Ouidance Doeumeat (10). 'Jbcsc rate

constants will be used to calculate a kinetic bioconccntration !'actor (BCFK .. &1/&,) and also tD

calculate !he half·life for clearance in tissue (t,,), time10 n:aeh 90%of st:ady-state(I,.). IIIId BCFK

value!usina the equations and graphical methods outlined in the draft OPPTS BSO.1730 Ouidanc:e

Document.

The BCFKofDS canbe defined as the ranoofthc uplllkc JaIC conSWtl, &, tD theelimilllllion

(depuration) rateconstant. &/. Thatis,

k.BCFK =-. (Eq. I).
k2

This kineLic definition of the BCFK is valid reprdlcSl of whether a steady-sta=

concentration of II ehemieal i. &l:hicvcd during uptake as Ions III tirst-order kinetics can be auumed

for uptake IllId elimination procellCl. Both the uplalce rate, &1. and elimination nato, &1. of tho

chcmiCllI canbeCllimatod by mellS\lriJ18 concentrations of the chemical in waterllnd fish tissues at

several pointsin lime.

If elimination follows firsr orderkinelics. thedecline in 108COllccntJalion oflllc chemical i.D

til$UCS overtime is a straight line. The slope of this lineislhe elimination rateconstln!, &~. Thus, if

meuurementsof chemical concenUBtion in tissues arc madeat onlytwotimopoints, the cstimate can

be olnainccl usinS the simplealgebraic RllaLionship

k: .. (InC.. -lnC,) (Eq.2).

'.
whORl C. is theconcentration in fish lissueIII theend of the uptake period and C1is theoonccntralion

in the fish tissue aflcr an elimination period of Icnath '.. Allcmatively, &2. can beestimated as the

PROTOCOL NO.: 58310J 1007ILUM-BIO/SUBSB3
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slopecalculaled by linearregression jfm~asurements are madeat morethantwo timepoints.

Finally, the uprakerateis CAlculated as

II = he..! (Eq.3).
CO'(I-e- ")

where I is the lengthof the uprake (exposure) periodand CO' is the concentration of 0' in the wlllCr

duringthe: cxposureperiod.

The half·lifo for clcal1Ulce in tissue during the depumtion phase was dc:ltrmined by the

following equation:

It is assumed that the two chamber. two-parameter model applies. ThismClllllI thai the timeto

rellCh 90"/. steady-state in the uptake phaseis aboutequal to thelime itlalres to reach \10% of depuration

in the dcpullltion phase. Thel'l:fore. Ie.. thc depuration nlteconstant, was usedin thefollowing cquarion to

determine the time to reach90% stcady-51llte foruprake:

or

Iw '" 2.31 kz

RECORDSTO BE MAINTAINED

RI.-colds to be mAintained for data generated by Wildlife International. Ud. will include. but

not be limited to;

I. A copyof the signedprotocol.

2. Identification and eharlleterization oCthe testsubstancc, jf provided by theSponsor.

]. Datesof initiation and termilwionof thetest.

4. LumbriCl'}us variegalul eUll\1I1'I recolds.

,. Stock solution calculAtion and pl'I:p;uation. if applicable. and calculation and prepantion of

lestconcentllltions.

6. Biological observations.

7. Tcstconditions (light intensily. photoperiod, ctc.).

PROTOCOL NO.: 'll3/011007/LUM-BIO/SUB'S3
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8. Warerchemistryresults(e.g-,bardnes.andalkalinity).

9. Statistical c:lllculations, if applicable.

10. The methods used to anal)'2C test substance concentrations and the results of analytic.t

measu~cnts. ifepplieable.

II. Copyofrmal report.

FINAL REPORT

A final report of the resultsofthe studywill be p~pa~d by Wildlift: International, Ltd. 1lIc

~por1will include,but not be limitedto, the following, whenapplicable:

I. Name and Add~SI ofthe facility pcrl'orming the study.

2. Datesupon whichtbcstudy was initiated andcompleted, andthedefinitiveexpcrimenlal S1art

and renninDlion daleS.

3. A statementof compliance signedby the Study DirectorIIddmsing any exceptions to Oood

Laboralory PracticeStandards.

4. Objeetil'Cs and proccdu~s, as stated in the approved protocol, inl:luding all ebangesto the

protoCOl.

S. The test lubslance identifie:ation inl:/uding lIMle,chemicalabstractnumberor code number,

strength,purity,composition. and otherinformation provided by the Sponsor.

6. Stability and solubility of the test substance under the conditions of administration, if

plOvided by the Sponsor.

7. A description ofthe methodt Uled to condue& the Iell.

8. A description of the lest organisms. including the lOun:c, Kientifie nante, asc or life stIgcl.

&ed types, light intensityand photoperiod.

9. A deSl:ripcion of thepreparation oflbe lestsolutiOns.

10. The methods used to allocate orpnisms to rest ehantberslllld begin the test, the number of

olBQllisms and ehambers trealmenl, lind the duraullft of the lest.

II. A description ofcireumstanccsthat mayhaveaffectedthequalityor inlellrity of thedata.

12. The name of the Study Dim:tor and the nante. of other seientisll, professionals, and

supervisory personnel involved in thestudy.

13. A description of the transformation" call:Ullltions, and operationsperformed on the data, a

.ummary and lIIIalysis of the biologic:al data and analytical chemistry data. lind. statement of

the I:Onclusions drawnfromthe analyses.

PROTOCOL NO.: '831011007ILUM.BIO/SUBS83
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14. Statistiealll1cthods uscd to evaluate the dala.

1'. The sigru:d and dated reports of each of the individual scientists or other professionals

involved inthc study, if applicable.

lei. The location whererawdatt and final reportan: to be stored.

17. A statement prepared by the quality Assurance Unit IistinS the elates that study inspections

and lludilS wen: made and the dates of any findinss reported to the Study Direclorand

Managemenl.

lB. Jf it is necessary to make: corrections or addition. to a final n:portafter it has beena.eccpred,

such changeswill be made in the fonn of an amendment issued by the StUdy Director. The

amendment will clearly identifY the part of the final n:port that is being amenclcd BJld the

reasonsfor the alreration.

CHANGESTO PROTOCOL

PlaMed changcs to thll protocol will be in the form of written amendments signed by the

St1Idy Direc:lor 8I1d approved by the SpOnsor's Rcplll$Cnlative. Amendments will be considered as

part of the protocolandwill be at1ached to the final protocol. Anyother changeswill be in the fonn

of written de:vialions sisned by the Study Director and filed with the raw data. All changcs to the

protocol willbe indicated in the finalreport.

GOOD LASORATORY PRACTICES

This stud)' will be conducted in aceoalance with Good I.lIboratory Practice Standards for

EPA (40 CPR Part IC'iO 8I1d/or Part 792); OEeD Principles of Good Laboratory Practices

(BNVIMC/CHEM(98) 17); and Japan MAFF (II NohSan, Notification No. 62113, Agricultural

Production Bureau, 1 October 1999). Each study conducted by Wildlife International, LId. is

roulinely examined by thc Wildlife Inttlmational. Ltd. Quality Assurance Unit for compliance with

Good lAboratory Practiccs, Standard Operating Procedures and the specified protocol. A statement

of compliance with Good Laboratory Practices will be prepared for all portions of the study

conducted by WildlifcInternational, Ltd. The Sponsor willbc Rlsponsible for compliance with Oood

Laboratory Pl'llC1ices for pl'OaldURlS pcrfonned by other laboratories (e.g., Rlsidue llIIlIIyses or

pathology). Raw data for all work performed at Wildlife International, Ltd. llJId a copy of the final

repcrtwill befiled by projcctnllmber in archives located on the Wildlife International, Ltd.sile,or at

llJI :IItcmative localion to bespc<:ified inthe final report.

PROTOCOL NO.: '83101I007JLUM.BIO/SUBSR3
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AMENDMENT TO STVDY PROTOCOL

ProjectNumber 583A·IIO

Projecl Number '83A-110
Pase 101'2

STUDY TITLE: D': A Bioaccumulation Test withLumbrlcu/lIllKJrl,gale: Using Spilccd Sediment

PROTOCOLNO.: 'U/OlIOO7/LUM·B10/SUB583

SPONSOR: Centre Bur<JPCCII des Sili~nes
European Chemicalll1dustry Council (Ccllc)

EFFECTIVE DATE: Aprill3,2007

AMENDMENT NO.:

PROJECT NO.: '83A·110

AMENDMENT: Paac 3:

ADD: Proposed Dates: Experimental StartDate: April 16,2007
Experimental TerminaUoo Date: May 28,2007

REASON: ThiJ infonnalioo was nOl avldlable at thetimetheprotocol was signed by lbc Study
Direetor. .

AMENDMENT: PiliI' 3:

CHANGE: TestCOIlCClnlnI1ions:

TO: Tesl Cooc:entrations:

sc
Ncptivc control

REASON: Typosraphical error. Thistestwill have a zqative control. not8 solvem control.

AMENDMENT: Preparation of TestCo~entrations. Pase 6:

Sediment willboprepared in 1ka barchcs inlteadof 1., kabatches.

REASON: Smaller batches willbeprvpared forcalle of handliDg andto Rduco thCl 8II1O\IIIl of
scdinlent IcftoverafterprepaJaliOll 01 testcbambm.
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ProjoctN~ 583A·IIO
Pagehu

AMENDMENT: TestOrpailm. Pap 7:

CHANGE: Priortothe test,theorpnismswill be held ina container with 88Dd andcm:rlyias
waterfrom thesame.ourceand at approximately the l8II1e tempc:ratu~ as will be
usedin the test.

TO: Priorto thewt, theorpnismswin bebold ina ~ncainct with around uppapllr
towelsandoYOl'lYina waterfrom tho IIlIIIIe source andat apprcmimatcly~ sal1lC,

temperature as will beused ill thetest.

REASON: GrQund uppapertowels have b=n folmd to bcan easiersubstrato kl ',. ,',.,' .: .:

culturiagoligochaetes.

DATE

DATE
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'lIplaf2

AMENDMENT TO STUDY PROTOCOL

STUDY TITLE: D5: A Bi08llCUlllulaliCII Taltwitb LumbrlCll/U6 \1Qrl,gtltel UsiDg Spilced SodiJnazI

PROTOCOL NO.: S8J/OII0rrlILUM·BIO/SVB583

SPONSOR: Centre Bw'opceu des Silicones
European Cbcmica11lldu1try CoIlDCil (Celie:)

EFFECTIVE DATE: April J2, 2007

AMENDMENT NO.: 2

PROJEcr NO.: 583A·110

AMENDMENT: DataAna!ysiJ, Page12:

CHANGE: The kilJetic bioconcelMltioa fictot (BeFK).

TO: Tbe kiMtic: bioaccumlllll1iOl1 fiIlltor (BAFK).

REASON: Whiletheyanl eBsemialIy tha lllIIIa tbin& tbc kinetic: bioaccumulatioa. fiIdor is thB .
moreappropriate termto cIcllctibo thoeadpoint fora bioa=umlllBtion study.

~MENDMENT: DataADalysis. Pilla 12:

ADD: A bioal:'llllll1lladan lBctor(BAF) wiD becaleu1ated usiug thofolJowiDa t'on:nuJa; (Day
211 tiuua concemration) I (tIIIlIllllli:limmtt COIICCIItnIlioD). .

REASON: . ThelpoII80r Rquatcd 1hII eddiliona1 Gll!wlatian to dctcnniDc the bioaccwnuJatiCII
fhctor.

AMENDMENT: SampliJla forAnalytiGll! MClllLlrernad:s, Page10:

. ADD: AppraximItdy ISof ollsochaetl tiHUCwill becoUcc:tcd from eachtrcIllIacatsrouP
and con1nII at tha ClIId of thetclt lIlld 1I1Cl1 for lipid aaalYllil.

REASON: To add die additional Jl1eUIIrClIIllI ofllpicll ill theoli~ tissue.. .
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"Zan

AMENDMENT:

CHANGB:

TO:

REASON:

Samplins forADalytic:al Ml!IIL1rcmeal1.l'Iao 10:

Tho overlying waterwillboRlIIIlMll! Ji'om thoted chamber.

A layerofCMl'*~will bomaintafmd overtho IICCfinlentdurillg SllmJ'tiD& to
pl1Mlllt f9uof~ due fa ygladUcJ•.,
Tho procedure win beClhaapd to=uee thepotcatiaJ 1081 of material dueto
~.ud win bobased em !hemcd!odo!oaY cIMIoped by thoBpclIlS01'.

LABORATORY MAN,(GEMBNT

..,.... . ..,. ~ ;' .....

.'." :

DA'Il? '

;

i
. r

i"
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Paso loU

DEVIATIONTO STUDY PROTOCOL

STUDY TITLE: 'D': A BiOll.QlllnmlaliOl1 TestwithLlImbriculus wrieptes UsiasSpiked SedimeDt

PROTOCOL NO.: 583IOtl007/LUM-BIOISUB583

SPONSOR: Centre Buropccn des SilicollCl
European Chemical IadustJy Council (Cdie)

DEVIATION NO.:

PROJECT NO.: '83A-II0

DAT&OFDEVIATlON: April 14.2007

DEVIATION: 1bc pm:entorpnie eatbonof1hcsodimcat was30/0, not '.0::1: 1.0%as indicated in the
protocol.

REASO~: " Thescclimcuc WBIl prcpanxl uBiqthorecipe ewcdin theprotocol, whichtwically
n::sult& in a pc:rccnl mpnic carbllDwluo of5.0:l: 1.0""This doYiatiOli fromtho
protocol bad noadvcrso impact upanthoresults or interrpn:lation oftbc study.

DATEOFDEVIATION: May 14,2007

DEVIATION: HardIlcss. AlbJinity. Conductivity and Ammonia weremeasured at IhcbcgiMing and
endof thoUptako pbuc ADd Bttlle endoflhc dcpunstion phaae.insteadofjust at the
bcginaing~ end oflhc test.

BiologistlMI'Iisht. The~ w.m:r qllll1ity mraswemeuts hadno~ impact upon
tIul Jlsultst1r interprotatiou mille study,

r
"
"
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DATE or DEVIATION: May29.2007

DEVJAnON: SampI.bla durins thedcpullltian phuooceurrod em Day l' iDmad ofD~ 14.

REASON: The d1aDao WlIllIDlllio 10lIGllOIIIUIOdat llQlIlytical acbedsllcs OWl' a holiday. The
chllll80 badDOadwncimpe.c:t upllII theI'CIIIltlor intUIptetatioD ofdlo lIIUdy.

DAm ~,

LABORATORY: EMENT , .DA11!

i
!'
i·

!
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Formulated Sediment Preparation1

Project Number 583A·I10

Constituents

Quartz Sand

Kaolin Clay

Peat Moss

Weight(g)

28,000

8.000

4,0002

1 Thesand and clayweremixed inPKTwinshell mixer for 20 minutes andthe dry
sediment was stored underambient conditions until used.

1'he amount of peat stated above is a theoretical value. basedon 10%of the targetfinal
weight of the recipe. Thepeatwasadded to individual batches. based On the same
percentage, and all ingredients weremixed on a rotary mixer.
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Analyses of Pesticides, Ofianicsand Metals in
Wildlife International, Ltd.Formulated Sediment

Pesticides andOrganics

Project Number 583A·II0

Compgnent
Measured Concentration

(flsJkg) Component
Measured Concentration

(f!gIkg)

Aldrin
AlphaBHC
Alpha ChlordaIll'
BetaBHC
Bolstar
Chlordane
Cownaphos
DeltaBHC
O=elon-O
D=eton-S
Diozinon
Dichlorvos
Dieldrin
Oisulfoton
Dursban (Chlorpyrifos)
Endosulfan I
Endosulfan IT
Endosulfan Sulfate
Endrin
Endrin Aldehyde
Endrin Ketone
EPN
Ethion
Ethoprop
EthylParathion
Famphur
Fensulfothion
Fenthion
Gamma BHC - Lindane
Ganuna Chlordane
Guthion (Azinphos-methyl)
HCB

<0.85
< 1.0
<0.8S
<2.0

<68
< 17
<68
<0.85

<68
<68
<68
<68
< 1.7

<71
<68
<0.85
<1.7
< 1.7
< 1.7
< 1.7
< 1.7

<68
<68
<68
<68
<68
<68
<68
<0.85
<3.1

<68
<0.85

Heptachlor
Heptachlor Epoxide
Kepone
Malathion
Merphos
Methoxychlor
Methyl Pantlhion
Mevinphos
Mirex
Naled
o,p-ODD
o,p-DDE
o,~DDT

p,~DDD

p,p-DDE
p,p-DDT
PCB·I016
PCB-I22I
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-I260
Phorate
Ronnel
Slirophos
Telodrin
Tokuthion
Toxaphene
Trichloronate
Trithion

<0.85
<0.8S
<7.1

<68
<68
<8.5

<68
<68
< 1.7

<68
< 1.7
< 1.7
< 1.7
< 1.7
< 1.7
< 1.7

< 17
<43
<17
<23
< 17
< 17
<17
<68
<68
<68
< 1.2

<68
<34
<68
<68

IAnalyses performed by Lancaster Laboratories onsamples collected onDecember 13,2006.
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Analyses ofPesticides, Organics and Metalsin
Wildlife InternationaJ, Ltd.Formulated Sediment

Metals

Project Number 583A-IlO

Component

Aluminum
Antimony
Arsenic
Bariwn
Beryllium
Bromide by IC (solid)
Cadmiwn
Calciwn
Chloride by IC(solid)
Chromium
Cobalt
Copper
Fluoride by IC (solid)
Iron
Lead

Measured Concentration
(mg!kg)

9200
<2.00
<2.00
61.0

<0.500
< 5.1
<0.500

5000
20.1
8.25

<0.500
1.33
4.3

422
11.7

Component

Magnesiwn
Manganese
Mercury
Nickel
Nitrateby IC (solid)
Nitriteby IC (solid)
Potassium
Selenium
Silver
Sodium
Sulfate by IC (solid)
Thallium
Vanadium
Zinc

Measured Concentration
(mg!kg)

2710
4.05

<0.0968
2.81

<1.5
< 1.0
89.7

<2.00
<0.500

<100
91.9

<2.00
4.97
3.96

1Analyses performed byLancasterLaboratories on samples collected onDecember 13,2006.
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Specific Conductance, Hardness, Alkalinity and pHorWell WaterMeasured
During the4-Week Period Immediately Preceding theTest

Mean Range

Specific Conductance 296 290- 305
(umbos/em) (N=4)

Hardness 136 132-140
(mgIL as CaC03) (N=4)

Alkalinity 180 178-180
(mgIL as CaC03) (N=4)

pH 8.1 8.1-8.1
(N=4)
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Analyses of Pesticides, Organics and Metals
in Wildlife International, Ltd. WellWater

Pesticides and Organics

ProjectNumber583A-IIO

Component
Measured Concentration

(HgIL) Component
Measured Concenlnltion

(Hg!L)

Aldrin
AlphaBHC
AlphaChlordane
BetaBHC
Bolstar
Chlordane
Coumaphos
DeltaBHC
Demeton-O
Demeton-S
Diazinon
Dichlorvos
Dieldrin
Disulfoton
Dursban (Chlorpyrifos)
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
EndrinAldehyde
Endrin Ketone
EPN
Ethion
Ethoprop
EthylParathion
Famphur
Fensulfolhion
Fenthion
Gamma BHC- Lindane
GammaChlordane
Guthion (Azinphos-methyl)
HCB

< 0.020
<O.OlD
<0.010
<0.024
<2.0
<0.50
<3.0
<0.024
<2.0
<3.0
<4.0
<3.0
<0.020
<2.0
<2.0
<0.010
<0.020
<0.040
<0.020
<0.10
<0.040
<4.0
<2.0
<3.0
<2.0
<3.0

< IS
<2.0
<O.OlO
<0.010
<4.0
<0.10

Heptachlor
Heptachlor Epoxide
Kepone
Malathion
Merphos
Methoxychlor
Methyl Parafhien
Mevinphos
Mirex
Naled
o,p-DDD
o,p-DDE
o,p-DDT
p,p-DDD
p,p-DDE
p,P-DDT
PCB·1016
PCB-1221
PCB.1232
PCB-1242
PCB-J248
PCB-12S4
PCB-1260
Phorate
Ronnel
Stirophos
Telodrin
Tokuthion
Toxaphene
Trichloronate
Trilhion

<0.010
<0.024
<0,20
<3.0
<6.0
<0.10
<2.0
<4.0
<0.11
<3.0
<0.020
<0.020
<0.020
<0.020
<0.020
<0.020
<0.50
<0.50
<0.50
<0.50
<0.50
<0.50
<0.50
<2.0
<2.0
<2.0
< 0.010
<2.0
< 1.0
<2.0
<2.0

IAnalyses performed byLancaster Laboratories on SI:lInples collected on December 13,2006.
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Appendix 5

Analyses ofPesticides, O'Banics andMetals
in Wildlife International. Ltd. Well Water!

Metals

ProjectNumber 583A-II0

ComJ)O!!ent
Measunld Concentration

, (mg/L) Component
Measured Concentration

(mgIL)

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bromide
Cadmium
Calcium
Chloride
Chromium
Cobalt
Copper
Fluoride
Iron
Lead

<0.200
<0.0200
<0.0200
<0.0050
<0.0050
<2.5
<0.0050
34.9
4.8

< 0.01 SO
<0.0050
<0.0100

1.2
<0.200
<0.0150

Magnesium
Manganese
Mercury
Nickel
NilJateNitrogen
NitriteNitrogen
Potassium
Selenium
Silver
Sodium
Sulfate
Thallium
Vanadium
Zinc

12.8
<0.0050
<0.00020
<0.0100
<0.50
<0.50

7.55
<0.0200
<0.0050
19.0

<5.0
<0.0200
<O.OOSO
<0.0200

IAnalyses peifonnedby Luncsster Laboratories on samples collected on December 13,2006.
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The Analysis ofDS in Sediment andTissue
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Wildlife International, Ltd. Project Number 583A·IIO

Appendix 6.1

Analytical Method Flowchart fortheAnalysis of D5 in Sediment

FLOWCHART FOR mE ANALYSIS OF D5 IN
SEDIMENT

Rinse all glassware with ethyl acetate.

.J,
Sample the sediment from theaquaria using a ladle through the overlying water. Stirthe

sediment-pore waterto homogenize. Add the requisite volume of sediment
(-5 mL) to each centrifuge tube.

.J,
Fortify recovery samples with the appropriate stock solution. Unfortified sediment will serve as

thematrix blank.

.J,
Add 10.0 mLHPLC-grade bottled waterand5 f.LL of internal standard to eachsample andQC.

.J,
Add approximately 20 mLof ethyl acetate to each sample. Vortex andshake eachsample forone

minute. Centrifuge at 60%speed forapproximately five minutes.

.J,
Transfer the ethyl acetate layer(top layer) into a 50.0 mLvolumetric flask containing 2.5 g of

sodium sulfate.

.J,
Repeat theextraction procedure with anadditional 20 mLof ethyl acetate combining ethyl acetate

portions in the proper volumetric flask. Bring to volume with ethyl acetate.

Transfer 1.00 mL of extract into autosampler vials andadd50.0 f.LL MSTFA (N·methyl,
N-trimethylsilyl trifluoroacetamide) to eachvial. Submit foranalysis.
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Appendix6.2

ProjectNumberS83A·II0

Analytical Method Flowchart for the Analysis of OS in Tissue

FLOWCHART FOR THE ANALYSIS OF D5 IN
TISSUE

Rinseall glassware withtetrahydrofuran (lHF).

Prepare samples by weighing 0.100g oftissueintograduated centrifuge tubes. Fortify quality
Control samples with appropriate stocksolution. Fortify all samples and QC samples with
internal standard (2S0 Jolg a.i./Lat instrument), with the exception ofthe 10.0mg/Kg QC

sample, which was fortified at 1000 J18 a.iJL. Homogenize tissueswitha spatula.

Add97S JolL THF to each sample and matrix blank. Add 87S JolL lHF to the low QC. Add800 JolL
to highQC. Vortex for approximately 30 seconds. Sonicate for IS seconds and

vortex againbriefly to wash the sidesofthe centrifuge tubes.

Transferan aliquotto a microcentrifuge tube andultra-centrifuge each sample for
approximately five minutes at 14,000 rpm.

DiluteQC sample in TIIF as per sample preparation sheet.

Transferan aliquot of eaeh extractto a SOO JolL insert in an autosampler vial.
Submitsamples for analysis.
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Appendix 6.3

ProjectNumber583A-110

Analytical Method Flowchart for the ARaIysis of Lipidsin Tissue

METHOD OUTLINEFOR THE ANALYSIS OF

LIPIDS IN TISSUES

Remove vialsto be analyzed from freezer. Allow samples to thaw.
,l.

Toeachsample, add 10mL ofHPLC-grade bottled waterand homogenize for
approximately one minute usinga hand-held tissue homogenizer. Rinse the homogenizer

withthe appropriate solvent(s) in between samples.
,l.

Transfer eachhomogenate to a 250-mL separatory funnel thatcontains 25 mLof
chloroform and50 mLofmethanol.

,l.
Rinseeachvialwithan additional 10mLofHPLC-grade bottled waterandpourrinse into

respective separatory funnel.
,l.

Shake eachseparatory funnel for app.roximately one minute withventing.
~

Add50 mL ofchloroform followed by 50 mLofsaturated sodium chloride to eachseparatoy funnel.

Briefly swirleach separatory funnel withventing.
,l.

Allow the phasesto separate. Foreachsample, drainthe chloroform layerthrough a
powder funnel packed withglasswoolandanhydrous sodium sulfate into a 25D-mL

roundbottom flask.
,l.

Addanadditional 50-mLaliquotof chloroform to eachseparatory funnel and repeat the
extraction anddraining procedures.

.I,
Rotary evaporate the extracts in a waterbath maintained at approximately 40°Cto near

dryness,
,l.

Transfereachextractto a pre-weighed, labeled scintillation vial.
,l.

Rinse each25Q.mL roundbottom flask witha small volume of chloroform andtransfer
rinse to respective scintillation vial.

,l.
Evaporate the remaining solventineachvial undera gentle stream ofnitrogen orcleandry

air.
,l.

Reweigh each vialandrecord weight.
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Appendi:J:6.4

Project Number 583A-IIO

Typical Gas Chromatograph (GC) Operational Parameters for Sediment/Tissue Analysis

INSTRUMENT:

DETECTOR:

ANALYTICAL COLUMN:

INJECTOR TEMPERATURE:

AgilentModel 5890Gas Chromatograph (GC)

Hewlett-Packard Flame Ionized Detector (FID)

J&W DB-5MS Column (0.25 mmx 30 m, 0.25 J.U1l film
thickness)

OVEN:

DETECTOR TEMPERATURE:

INJECTION VOLUME:

CARRIER GAS:

HEAD PRESSURE:

APPROXIMATE D5 PEAK
RETENTION TIME:

Initial temperature:
Initial holdtime:
Ramp:
Finaltemperature:
Final hold time:

1.0~

Helium

-12 psi

11.9 minutes

50°C
1.00 minute
8.00°C/minute
150°C
0.00minute
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Appendix 6.5

Project Number 583A·110

Typical Gas Chromatograph with MassSelective Detection (GC/MS) Operational Parameters
for Tissue Analysis

INSTRUMENT:

DETECTOR:

ANALYTICAL COLUMN:

INJECTOR TEMPERATURE:

Agilent Model 6890Gas Chromatograph (GC)

Agilent Model 5973 MassSelective Detector operated in SIM
mode

ZB-5 HT Column (0.25 mmx 30 m 10, 1.0J.Ul1)

2800(;

OVEN:

DETECTOR TEMPERATURE:

INJECTION VOLUME:

Initial temperature:
Initial holdtime:
Ramp:
Final temperature:
Finalholdtime:
Ramp:
Final temperature:
Final holdtime:

1.0 f.lL

50°C
1.00 minute
8.00oC/minute

150°C
0.00minute
40.00oC/minute

220°C
0.00minute

CARRIERGAS:

HEAD PRESSURE:

IONS MONITORED:

APPROXIMATE PEAK
RETENTION TIMES:

Helium

....12psi

05: 355.00; Internal standard: 281.00

D5: 7.4 minutes; Internal standard: 8.0minutes
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Analytical Stocks and Standards Preparation

Project Number 583A-IIO

For sediment. a stock solution of 05 was prepared by weighing 0.1000 g on an analytical

balance. The test substance was transferred to a 100-mL Class A volumetric flask and brought to

volume using 80010 (DMF) : 20% toluene. This primary stock solution (1.00 mg/mL) was used to

prepare the calibration standards in ethyl acetate. Analytical standards were not corrected for the

active ingredient of the test article (99.19%), therefore. sample results were presented as mglKg. The

following shows the dilution scheme for a set ofcalibration standards:

Stock Final Standard
Concentration Aliquot Volume Concentration

(mg/mLl li4J. (mLl (mglL)

1.00 10.0 10.0 1.00
1.00 50.0 10.0 5.00
1.00 150 10.0 15.0
1.00 300 10.0 30.0
1.00 500 10.0 50.0
1.00 700 10.0 70.0

A stock solution of Tetrakis (trimethylsilyloxy) silane (05 internal standard) was prepared by

weighing 0.1031 g (weight corrected for purity) on an analytical balance. The internal standard was

transferred to a 100-mL Class A volumetric flask and brought to volume using 80% (DMF) : 20%

toluene. This primary stock solution (1.00 mg aj.lmL) was diluted in 80% (OMF): 20% toluene to

prepare a 0.150 mg a.i.lmL stock solution. The 0.150 mg a.i.lmL stock solution was added to all

sediment samples and calibration standards (5~ and 50 ~, respectively).

For tissue, a stock solution of 05 was prepared by weighing 0.1000 g on an analytical balance.

The test substance was transferred to a 100-mL Class A volumetric flask and brought to volume using

lHF. This primary stock solution (1.00 mglmL) was serially diluted in 1HF to produce 0.100,

0.0100 and 0.00100 mglmL stock solutions. The 0.0100 and 0.00100 mg/mL stock solutions were

used to fortify the matrix fortifications. For GCIMS analysis, calibration standards were prepared in

1HF using the 0.0100 mglmL stock solution. For GCIFID analysis, calibration standards were

prepared in THF using the 1.00 mg/mL stock solution. The following shows the dilution scheme for

the sets ofcalibration standards:
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Appendix6.6 (Continued)

Analytical Stocks andStandards Preparation

Project Number 583A..I10

Stock Final Standard
Concentration Aliquot Volume Concentration

(mg/mL) WlJ (mLl (mg/L)

0.0100 50.0 10.0 0.0500
0.0100 150 10.0 0.150
0.0100 250 10.0 0.250
0.0100 350 10.0 0.350
0.0100 500 10.0 0.500

1.00 40.0 10.0 4.00
1.00 100 10.0 10.0
1.00 200 10.0 20.0
1.00 300 10.0 30.0
1.00 400 10.0 40.0

A stock solution ofTetrakis (trimethylsilyloxy) silane (OS internal standard) was prepared by

weighing 0.1031 g (weightcorrected for purity) on an analytical balance. The internal standard was

transferred to a 10o-mL Class A volumetric flask and brought to volume using TIiF. This primary

stock solution (1.00 mg a.i.lmL) was serially diluted in TIiF to prepare a 0.100 and 0.0100 mg

a.i.rml, stock solution. The 0.0100 mg a.i.lmL stock solution was added to all tissue samples and

calibration standards analyzed by GClMS (25 J1L and 250 JIL, respectively). For tissue samples

analyzed by GC/FID, there wasno internal standard added to samples.
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ExampleCalculations for a Representative Sample

ProjectNumber 583A-II0

The analytical result and percent recovery for sediment sample number 583A-llO-S6. with a
nominal concentration of 1000mg a.i./Kg.were calculated using the followingequations:

Co . fD5 . I ( gIKg) peak area - (y-intercept) diluti factoncentranon 0 In samp e m = slope x 1 ution r

• 0 _ Measured concentration ofsample (mg/Kg)
Pereentof nommal concentration - Nominalconcentration of sample (mg/Kg) x 100

Peak Area=4463.29590
Y-Intercept =25.14844
Slope=108.81
Dilution Factor=8.38

., 4463.29590 - 25.14844
Coneentrarion of05 10 sample (mgIKg) = 108.81 x 8.38

Concentration of05 in sample (mgIKg) =342

n f' al 0 342mgIKg 100Percent 0 nomm concentration =1000 mga.i./Kg x

Percentofnominalconcentration =34.2%
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Quality Control Samples of OS in Sediment

Project Number 583A-IIO
H

Sample Number Concentration of OS

(S83A-II0-) Sample Fortified! Measured2 Percent
Type (mglKg) (mgIKg) Recovery

SMAS-l Matrix Fortification 100 91.0 91.0
SMAS-2 Matrix Fortification sao 383 76.7

SMAS-3 MatrixFortification 100 100 100
$MAS-4 Matrix Fortification SOO 423 84.S

SMAS-S Matrix Fortification 100 9S.0 9S.0
SMAS-6 Matrix Fortification sao 437 87.S

Mean= 89.1
Standard Deviation = 8.18

CV= 9.18%

Matrix fortification samples were prepared from 5 mL of sediment, which was equivalent to 5 grams of
sediment

2 Results were generated usingExcel2000in the fullprec:ision mode. Manual calculations maydifferslightly.
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QualityControl Samples ofD5 inTissueSamples

Project Number 583A-IIO

Sample Number Concentration ofDS

(S83A-llO-) Sample Fortified Measured! Percent
Type (mg/Kg) (mgIKg) Recovery

'J'MAB-1 Matrix Blank <LOQ
TMAB-2 MatrixBlank <LOQ
'J'MAB-3 Matrix Blank <LOQ
TMAB-4 MatrixBlank <LOQ

TMAS-I Matrix Fortification 1.00 0.974 97.4
TMAS-2 Matrix Fortification 10.0 9.83 98.3

TMAS-3 Matrix Fortification 1.00 1.33 133
lMAS-4 Matrix Fortification 10.0 10.3 103

lMAS-S Matrix Fortification 1.00 1.22 122
lMAS-6 Matrix Fortification 10.0 9.86 98.6

TMAS-7 Matrix Fortification 1.00 1.14 114
lMAS-8 Matrix Fortification 10.0 11.0 110

Mean> 110
Standard Deviation = 12.9

CV= 11.7010

Thelimitof quantitation (LOQ) was0.500mg/Kg, calculated as the product of theconcentration of thelowest
calibration standard (0.0500 mglKg) and thedilution factor of thematrix blanksamples (10.0).

2 Results were generated using Excel2000in thefun precision mode. Manual calculations maydifferslightly.
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Appendix 6.10

Project Number 583A-110

Representative Calibration Curve for D5 in Sediment Samples

9000

8000

7000

6000

! 5000

1 4000
0..

3000

2000

1000

O-lU----,----,.-----,----,.--.,.---,--....,.----,

0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00

ConcentratIon (mg/L)

SJope= 108.81; Y.Intercept= 25.14844; R2 = 0.9984
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Appendix 6.11

Project Number 583A-II0

Representative Chromatogram ofa Low-level D5 Sediment Calibration Standard

flD1 A. ATA~1 11001 F0201.D)

COUIlll

1250

1000

750

500

250 ~
0

t ~
GO

~·250 7 .-.Lv.J.
-500

0 2 4 6 8 10 12 14 mit

Nominal concentration: 1.00 mgIL. Thearrow indicates theapproximate retention timeofDS.
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Representative Chromatogram of a High-level DSSediment Calibration Standard

1'1l;l1 A, llIOO8F0701.0)

ecunla

1250-

1000

75G

500

250

~ (~ ~~0 1

·250

·500
0 2 4 8 8 to 12 14 mill

Nominal concentration: 70.0mgIL
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Representative Chromatogram of a Sediment Matrix Fortification Sample

FI01 A, (X;lC3ca\IIDATAID!l111OO7FDllOl.0)

coun15

1250

1000

750

500 ~

250

0 \ LJ ~ ~ ..1.

-250

-500
0 2 4 6 8 10 12 14 mill

Sample number 583A-IIO-SMAS-l;nominal concentration 100 mgIKg.
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ProjectNumber 583A·II0

Representative Chromatogram ofa Sediment Test Sample

FlD1 A, AID511101IFl201.D)
CCllIl\15

1250

1000

750

500

250

\ W ~

a t I f I

·250

-eee
a 2 4 6 8 10 12 14 mil'

Sample number583A.IIO-S3; Day 0; 100mga.i./Kg nominal concentration
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ProjectNumber 583A·lIO

Representative Calibration Curve for D5 in TissueSamples

1

1

1

1

e
< 0

!
0

0

0

0
0.00 0.10 0.20 0.30 0.40

Concentration (mg/L)

0.50 0.60

Slope = 1.43; Y-Intercept = 0.01; R2 = 0.9973
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Representative Chromatogram ofa Low-level D5 Calibration Standard forTissue Analysis

I"llJll'4. AII.J:I1;mull"u101.D) - .
COlIna

2000·

1500

1000

500

ltJ
~
~

0 U\ h A. j
01. 1 \. 01.

.5OQ
0 2 4 6 8 10 '2 14 mi

Nominal concentration: 4.00 mg/L
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Appendix 6.17

ProjectNumber583A-ll 0

Representative Chromatogram ofa High-level DS Calibration Standard for TissueAnalysis

F101 A. (X:IGC3l1ICATA\l)513UlO5F05Q1.0)

counts ~
~

2000

1500

1000

500

0 ~\ ~w....l A- A -, A. h~ !I.

·500
0 2 4 8 8 10 12 14 min

Nominal concentration: 40.0 mglL
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Appendix 6.18

ProjectNumber583A-IIO

Representative Chromatogram of'a Matrix BlankSample forTissue Analysis

8000

6000

4000

2000

Ion 355.00 (354.70 to 355-;70;: 0601007.1>

7.41
1

~und.ance

8000

6000·

7.98

4000

2000

o ',",',-, iii ii' iii ii' Iii I ' iii Iii iii iii i j iii iii iii

~ime-->6.00 7.00 8.00 ~~~~ 10.00 11.00 12.00 13.00 14.00

Sample number583A-llO-TMAB-I;nominal concentration 1.00 mgIKg.
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Appendix 6.19

Representative Chromatogram of a Matrix Fortification Sample forTissueAnalysis

BOOO

6000

4000

2000
7.41

!
r, I , -r j j , I j , 1'1 I Ii'

7.00 B.OO 9.00 10.00 11.00 12.00 13.00 14.00
Ion 281.00 (280.70 to 281.70): 0701008.D

8000

6000

1
4000,

7.99

2000

'-rr""''''''T''jj j iii i •• 1'" ii" i j r""
9.00 10.00 11.00 12.00 13.00 14.00

oi=;:;::;::::;:::~~:;::;::;::;:;:;::;-:;::;:::;::;::;:::;::::;:;::n:=;:::;::;:;~~;:;:;::;::;::;::;::;::
lrime-->6.00 7.'00 8.'00

Sample number 583A-llO-MAS-l; nominal concentration 10.0 mglKg.
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ProjectNumber 583A·110

Representative Chromatogram of a TissueTest Sample

FIOt A- 01,0)

COlIn..

2000

1SOO

1000

~
..;

500

0 II ' lU,- · .! \... l A..I.. I.. I kA.

-500
0 2 .. 6 6 10 12 14 m~

Sample number 583A-l10-TIB; Day 14; 100mga.i.lKg nominal concentration
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ProjectNumber 583A-ll 0

Cumulative Mortality andTreatment -RelatedEffects in a
Prolonged Sediment Toxicity Testwiththe Oligochaete (Lumbricu/us variegatus)

Negative Control- Uptake Phase

Observations)
Replicate A Replicate B

Day Cumulative Number Observations Cumulative Number
Number Sampled Number Sampled

Dead Dead
0 AN 0 0 AN 0 0
1 AN 0 0 AN 0 0
2 AN 0 0 AN 0 0
3 10; restAN 0 0 10; rest AN 0 0
4 10; restAN 0 0 10; restAN 0 0
5 AN 0 0 10; restAN 0 0
6 AN 0 0 10; restAN 0 0
7 AN 0 0 AN 0 0
8 10; restAN 0 0 10; restAN 0 0
9 AN 0 0 AN 0 0
10 AN 0 0 AN 0 0
11 AN 0 0 20; restAN 0 0
12 AN 0 0 10; restAN 0 0
13 AN 0 0 10; restAN 0 0
14 AN 0 0 10; restAN 0 0
15 AN 0 0 10; restAN 0 0
16 AN 0 0 10; restAN 0 0
17 AN 0 0 10; restAN 0 0
18 10; restAN 0 0 10; restAN 0 0
19 AN 0 0 20; restAN 0 0
20 AN 0 0 30; restAN 0 0
21 AN 0 0 10; restAN 0 0
22 AN 0 0 10; restAN 0 0
23 AN 0 0 10; restAN 0 0
24 AN 0 0 AN 0 0
25 AN 0 0 AN 0 0
26 AN 0 0 AN 0 0
27 AN 0 0 10; restAN 0 0
28 AN 0 2 AN 0 3

t Observations: AN=organisms appear normal; G - organismsobserved on the surface of thesediment or leaving the
sediment
2 Thesediment wassieved using a 425~ sieve. 241 organisms werefound andtransferred to a new tank containing clean
sediment forthedepuration phaseof thestudy.

3 Thesediment wassieved using a425 /U11 sieve. 259organisms were found andtransferred to a newtanlc containing clean
sediment forthedepuration phaseof thestudy.
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ProjectNumber583A-IIO

Cumulative Mortality andTreatment -Related Effects in a
Prolonged Sediment Toxicity Test with the Oligochaete (Lumbneulus variegatus)

Negative Control- Uptake Phase

ObservationsI
Replicate C RepliCate D

Day Cumulative Number Observations Cumulative Number
Number Sampled Number Sampled

Dead Dead
0 AN 0 0 AN 0 0
1 AN 0 0 AN 0 0
2 20; restAN 0 0 10; restAN 0 0
3 20; restAN 0 0 20; restAN 0 0
4 AN 0 0 AN 0 0
5 AN 0 0 AN 0 0
6 AN 0 0 AN 0 0
7 10; restAN 0 0 AN 0 0
8 10; restAN 0 0 10; restAN 0 0
9 10; restAN 0 0 20; restAN 0 0
10 AN 0 0 AN 0 0
11 AN 0 0 10; restAN 0 0
12 AN 0 0 10; restAN 0 0
13 AN 0 0 10; restAN 0 0
14 AN 0 0 10; restAN 0 0
15 AN 0 0 AN 0 0
16 AN 0 0 AN 0 0
17 AN 0 0 AN 0 0
18 AN 0 0 AN 0 0
19 AN 0 0 AN 0 0
20 10; restAN 0 0 AN 0 0
21 10; rest AN 0 0 AN 0 0
22 10; restAN 0 0 AN 0 0
23 10; rest AN 0 0 AN 0 0
24 10; restAN 0 0 AN 0 0
2S AN 0 0 AN 0 0
26 AN 0 0 AN 0 0
27 10; rest AN 0 0 AN 0 0
28 AN 0 :1 AN o· ~

IObservatiorili: AN=organisms appear nonna!; G =organisms obscJved onthesurface of thesediment or leaving the
sediment
2 Thesediment wassievedusing a 425 JU1l sieve. 260organisms were found andtransferred toa newtankcontaining clean
sediment forthedepumtion phaseof thestudy.

3 The sediment was sieved using a 425 IJl1l sieve. O.9612g (wet weightoforganism tissue) were collected foranalytical
measun:ment
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Appendix 7 (Continued)

Cumulative Mortality andTreatment -Related Effects in a
Prolonged Sediment Toxicity Testwiththe Oligoehaete (Lumbricu/us variegatus)

Negative Control - Uptake Phase
Replicate E Replicate F

Day Observations] Cumulative Number Observations Cumulative Number
Number Sampled Number Sampled

Dead Dead
0 AN 0 0 AN 0 0
1 AN 0 0 AN 0 0
2 AN 0 0 AN 0 0
3 AN 0 0 AN 0 0
4 AN 0 0 IG; restAN 0 0
5 AN 0 0 IG; restAN 0 0
6 AN 0 0 IG; restAN 0 0
7 AN 0 0 IG; restAN 0 0
8 AN 0 0 AN 0 0
9 AN 0 0 AN 0 0
10 AN 0 0 AN 0 0
11 AN 0 0 AN 0 0
12 AN 0 0 IG; restAN 0 0
13 AN 0 0 AN 0 0
14 AN 0 2 AN 0 0
15 AN 0 0
16 AN 0 0
17 AN 0 0
18 AN 0 0
19 AN 0 0
20 AN 0 0
21 AN 0 0
22 AN 0 0
23 AN 0 0
24 AN 0 0
25 AN 0 0
26 AN 0 0
27 IG; restAN 0 0
28 AN 0 3

i Observations: AN== organisms appear normal; G=organisms observed on thesurface of thesediment or leaving the
sediment
2 Thesediment wassieved using a 425 jim sieve. 1.4453g (wetweight oforganism tissue) werecollected foranalytical
measurement

3 Replicate was used foranalytical confumation in the.sediment onDay28.



Wildlife Intemational, Ltd. Project Number 583A-110

- 91-

Appendix 7 (Continued)

Cumulative Mortality andTreatment -RelatedEffects in a
Prolonged Sediment Toxicity Testwith theOligochaete (Lumbrtcu/us vartegatus)

Negative Control- Uptake Phase

o
o
o
o
o
o
o
o
o
o
o
o
o
o
2

Number
Sampled

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Replicate 0

AN
AN
AN

20; restAN
20; restAN
10; restAN
10~ restAN
10; restAN
20; restAN
10; restAN

AN
10~ restAN
20; restAN
10; restAN

AN

ObselVations! Cumulative
Number Dead

o
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

Day

IObservations: AN=organisms appear normal; G = organisms observed on the
SIllface of thesediment or leaving thesediment

2 Replicatewasused foranalytical confumation in thesediment onDay14.
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ProjectNumber 583A-110

Cumulative Mortality and Treatment -Related Effectsin a
Prolonged SedimentToxicity Test withthe Oligochaete (Lumbriculus variegatus)

100mg aj./Kg - Uptake Phase

ObservationsI
Replicate A Replicate B

Day Cumulative Number Observations Cumulative Number
Number Sampled Number Sampled

Dead Dead
0 AN 0 0 AN 0 0
1 AN 0 0 AN 0 0
2 10; rest AN 0 0 AN 0 0
3 AN 0 0 AN 0 0
4 10; rest AN 0 0 AN 0 0
5 AN 0 0 AN 0 0
6 10; rest AN 0 0 AN 0 0
7 10; restAN 0 0 AN 0 0
8 10; restAN 0 0 AN 0 0
9 10; rest AN 0 0 20; restAN 0 0
10 10; restAN 0 0 20; rest AN 0 0
11 10; rest AN 0 0 10; restAN 0 0
12 10; rest AN 0 0 AN 0 0
13 10; restAN 0 0 10; restAN 0 0
14 10; rest AN 0 0 AN 0 0
15 10; rest AN 0 0 AN 0 0
16 10; restAN 0 0 AN 0 0
17 10; restAN 0 0 AN 0 0
18 10; restAN 0 0 AN 0 0
19 10; rest AN 0 0 AN 0 0
20 20; rest AN 0 0 AN 0 0
21 10; restAN 0 0 AN 0 0
22 10; restAN 0 0 AN 0 0
23 10; restAN 0 0 AN 0 0
24 AN 0 0 AN 0 0
25 AN 0 0 AN 0 0
26 AN 0 0 AN 0 0
27 AN 0 0 AN 0 0
28 AN 0 2 AN 0 3

i Observations: ANc organisms appear normal; G =organisms observed onthesurface of thesedimentor leaving the
sediment.
2Thesedimentwas sieved using a 425 umsieve. 260organisms were found andtransferred toa newtank containing clean
sediment forthedepuration phaseofthestudy.

J The sediment was sieved using a 425 j.lm sieve. 205organisms were found andlmnsferred toa newtankcontaining clean
sediment forthedepuration phase of thestudy.
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Appendix7 (Continued)

ProjectNumber 583A·IIO

Cumulative Mortality andTreatment -RelatedEffects in a
Prolonged Sediment Toxicity Testwiththe Oligodtaete (Lumbriculus variegatus)

100 mga.i./Ka - Uptake Phase
Replicate D

Observations!
Replicate C

!>3y Cumulative Number Observations Cumulative Number
Number Sampled Number Sampled

Dead Dead
0 AN 0 0 AN 0 0
1 AN 0 0 AN 0 0
2 AN 0 0 AN 0 0
3 AN 0 0 AN 0 0
4 AN 0 0 AN 0 0
5 AN 0 0 AN 0 0
6 AN 0 0 AN 0 0
7 AN 0 0 IG; restAN 0 0
8 IG; restAN 0 0 IG; restAN 0 0
9 AN 0 0 2G; rest AN 0 0
10 AN 0 0 AN 0 0
11 AN 0 0 IG; restAN 0 0
12 AN 0 0 AN 0 0
13 AN 0 0 AN 0 0
14 AN 0 0 AN 0 0
15 AN 0 0 AN 0 0
16 AN 0 0 AN 0 0
17 AN 0 0 AN 0 0
18 AN 0 0 AN 0 0
19 AN 0 0 AN 0 0
20 AN 0 0 AN 0 0
21 AN 0 0 AN 0 0
22 AN 0 0 AN 0 0
23 AN 0 0 AN 0 0
24 AN 0 0 AN 0 0
25 AN 0 0 AN 0 0
26 AN 0 0 ~ 0 0
27 AN 0 0 AN 0 0
28 AN 0 2 AN 0 (f

IObservations: AN=organisms appear nonna!; G - organisms observed on lhe surface of thesediment or leaving the
sediment
2 Thesediment wassieved using a 42SjUJ1sieve. 2S8organisms were found and tnmsfemd toa newtank containins clean
sediment for the depuration phaseof thestudy.

3 Thesediment was sievedusinga 42Sum sieve. 0.96058 (wet weightoforganism tissue) wen:collected foranalytical
measurement
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Appendix 7 (Continued)

ProjectNurnber S83A-110

Cumulative Mortality andTreatment -Related Effects in a
Prolonged Sediment Toxicity TestwiththeOligochaet.e (Lumbriculus variegatus)

100109 a.i./Kg - Uptake Phase

Observations1
Replicate E Replicate F

Day Cumulative Number Observations Cumulative Number
Number Sampled Nwnber Sampled

Dead Dead
0 AN 0 0 AN 0 0
1 AN 0 0 AN 0 0
2 AN 0 0 AN 0 0
3 AN 0 0 10; restAN 0 0
4 AN 0 0 10; restAN 0 0
5 AN 0 0 AN 0 0
6 AN 0 0 IG; restAN 0 0
7 1G;restAN 0 0 AN 0 0
8 IG; restAN 0 0 IG; restAN 0 0
9 IG; restAN 0 0 1G; restAN 0 0
10 AN 0 0 10; restAN 0 0
11 AN 0 0 AN 0 0
12 AN 0 0 AN 0 0
13 AN 0 0 AN 0 0
14 AN 0 2 10; restAN ·0 0
15 AN 0 0
16 AN 0 0
17 AN 0 0
18 AN 0 0
19 AN 0 0
20 AN 0 0
21 AN 0 0
22 10; restAN 0 0
23 AN 0 0
24 AN 0 0
25 AN 0 0
26 AN 0 0
27 10; restAN 0 0
28 AN 0 3

i Observations: AN= organisms appear nonna1; G= organisms observed on thesurface of thesediment or leaving the
sediment.
2 Thesediment wassieved using a 425J!l11 sieve. 1.7065g (wetweight oforganism tissue)werecollected foranalytical
measurement.

J Replicate wasused foranalytical confumation in thesediment onDay28.
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Appendix 7 (Continued)

Project Number S83A·II0

Cumulative Mortality andTreatment -Related Effects in a
Prolonged Sediment Toxicity Testwith the Oligochaete (Lumbriculus variegatus)

100 rna ai/Kg - Uptake Phase

ObseTVations l Cumulative
Number Dead

Day

o
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

AN
AN
AN
AN

20; restAN
AN

10~ restAN
10; restAN
10; restAN
10~ restAN
10; restAN

AN
10; restAN
10; restAN

AN

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Number
Sampled

o
o
o
o
o
o
o
o
o
o
o
o
o
o
:z

i Observations~ AN=organisms appear nomJllt G=organisms observed onthe
surface ofthesediment orleaving thesediment

ZReplicate was used foranalytical confinnation in thesediment onDay 14.
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Appendix 7 (Continued)

ProjectNumber583A-110

Cumulative Mortality andTreatment -Related Effects in a
Prolonged Sediment Toxicity Testwiththe 01igochaete (Lumbricu/us variegatus)

1000 mga.i./Kg - Uptake Phase
Replicate A Replicate B

Day Observations' Cumulative Number Observations Cumulative Number
Number Sampled Number Sampled

Dead Dead
0 AN 0 0 AN 0 0
1 AN 0 0 AN 0 0
2 20; rest AN 0 0 10; restAN 0 0
3 10; rest AN 0 0 AN 0 0
4 10; restAN 0 0 AN 0 0
5 AN 0 0 AN 0 0
6 AN 0 0 AN 0 0
7 20; restAN 0 0 AN 0 0
8 AN 0 0 10; restAN 0 0
9 20; restAN 0 0 20; restAN 0 0
10 30; restAN 0 0 AN 0 0
11 20; restAN 1 0 AN 0 0
12 10; restAN 1 0 AN 0 0
13 20; restAN 1 0 AN 0 0
14 30; restAN 1 0 AN 0 0
15 20; restAN 1 0 AN 0 0
16 20; restAN 1 0 AN 0 0
17 20; restAN 1 0 AN 0 0
18 20; restAN 1 0 AN 0 0
19 AN 1 0 AN 0 0
20 AN 1 0 AN 0 0
21 AN 1 0 AN 0 0
22 10; restAN 1 0 AN 0 0
23 AN 1 0 AN 0 0
24 AN 1 0 AN 0 0
25 10; restAN 1 0 AN 0 0
26 AN 1 0 AN 0 0
27 10; restAN 1 0 AN 0 0
28 AN 1 1 AN 0 3

i Observations: AN=organisms appear normal; G=organisms observed on thesurface of thesediment or leaving the
sediment
2 Thesediment wassieved using a 425 J!I1l sieve. 229organisms were found IlIId transferred toa newtank containing clean
sediment forthedepuration phase of thestudy.

3 The sediment wassieved using a 425 JIm sieve. 248organisms were found andtransferred toa newtankcontaining clean
sediment forthedepuration phase of thestudy.
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ProjectNumber583A-IIO

Cumulative Mortality and Treatment -Related Effects in a
Prolonged Sediment Toxicity Test with the 01igochaete (Lumbrlculus varfegatus)

1000 rns a.i./Kg - Uptake Phase

ObservationsI
Replicate C Replicate D

Day Cumulative Number Observations Cumulative Number
Number Sampled Number Sampled

Dead Dead
0 AN 0 0 AN 0 0
1 AN 0 0 AN 0 0
2 AN 0 0 10; restAN 0 0
3 AN 0 0 AN 0 0
4 AN 0 0 AN 0 0
5 AN 0 0 AN 0 0
6 AN 0 0 AN 0 0
7 AN 0 0 AN 0 0
8 AN 0 0 AN 0 0
9 20; restAN 0 0 AN 0 0
10 10; restAN 0 0 10; rest AN 0 0
11 10; restAN 0 0 10; restAN 0 0
12 10; restAN 0 0 10; restAN 0 0
13 10; restAN 0 0 10; restAN 0 0
14 10; restAN 0 0 10; restAN 0 0
IS 10; restAN 0 0 10; restAN 0 0
16 AN 0 0 AN 0 0
17 10; restAN 0 0 AN 0 0
18 10; rest AN 0 0 AN 0 0
19 10; restAN 0 0 AN 0 0
20 AN 0 0 AN 0 0
21 AN 0 0 AN 0 0
22 AN 0 0 AN 0 0
23 10; restAN 0 0 AN 0 0
24 AN 0 0 AN 0 0
25 AN 0 0 AN 0 0
26 10; restAN 0 0 AN 0 0
27 10; restAN 0 0 AN 0 0
28 AN 0 2 AN 0 ff

t Observations: AN=organisms appear normal; G =organisms observed on the mace ofthesediment or leaving the
sediment
2 Thesediment wassievedusing a 425 J.LI1l sieve, 256organisms were fOWl.d andtransferred toa new tank containing clean
sediment forthe depwation phase of the study.

3 Thesediment wassieved using a 425 JU11 sieve. O.9960g (wetweight oforganism tissue) werecollected foranalytical
measurement
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Appendix 7 (Continued)

ProjectNumber583A-II0

Cumulative Mortality andTreatment -Related Effects in a
Prolonged Sediment Toxicity Testwith the Oligochaete (Lumbriculus variegatus)

1000 mg a.i./Kg - Uptake Phase

Observations i

Replicate E Replicate F
Day Cumulative Number Observations Cumulative Number

Number Sampled Number Sampled
Dead Dead

0 AN 0 0 AN 0 0
1 AN 0 0 AN 0 0
2 10~ restAN 0 0 AN 0 0
3 AN 0 0 AN 0 0
4 AN 0 0 AN 0 0
5 AN 0 0 AN 0 0
6 AN 0 0 AN 0 0
7 AN 0 0 10; restAN 0 0
8 AN 0 0 AN 0 0
9 AN 0 0 10; restAN 0 0
10 10; restAN 0 0 AN 0 0
11 AN 0 0 AN 0 0
12 AN 0 0 20; restAN 0 0
13 AN 0 0 10; restAN 0 0
14 AN 0 2 AN 0 0
15 AN 0 0
16 AN 0 0
17 AN 0 0
18 -- AN 0 0
19 AN 0 0
20 AN 0 0
21 AN 0 0
22 AN 0 0
23 AN 0 0
24 AN 0 0
25 AN 0 0
26 AN 0 0
27 AN 0 0
28 AN 0 3

IObservations: AN= organisms appear normal; G =organisms observed on the Mace of thesediment or leaving the
sediment
2 Thesediment wassieved using a 425 um sieve. 1.5060g (wetweight of organism tissue) werecollected foranalytical
measurement.

) Replicate wasusedforlIII8lytical confumation in the sediment onDay28.
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Appendix 7 (Continued)

Cumulative Mortality andTreatment -Related Effects in a
Prolonged Sediment Toxicity Testwiththe Oligochaere (Lumbrlculus variegatus)

1000 mg aj./Kg - Uptake Phase

o
o
o
o
o
o
o
o
o
o
o
o
o
o
2

Number
Sampled

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Replicate 0
Observations1 Cumulative

Number
Dead

AN
AN
AN
AN
AN
AN
AN

20; IH; restAN
AN
AN
AN
AN
AN
AN
AN

o
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

Day

I Observations: AN:: organisms appear nonnal; G :: organisms observed on the
surface of thesediment or leaving thesediment; H :: organisms observed
climbing thewalls of thetestchamber.

1 Replicate wasused foranalytical confumation in the sediment on Day 14.
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Appendix 7 (Continued)

Cumulative Mortality andTreatment -RelatedEffects in a
Prolonged Sediment Toxicity Testwiththe Oligochaete (Lumbriculus variegatus)

Ne~ative Control- Depuration Phase

ProjectNumber583A-II 0

Rq>lieate A ._. Re'Qlicate B Replicate C
Day Observationsl

- CumUlative NumbeX:--Observationsl Cumulative Number Observations Cumulative Number
Number Sampled Number Sampled Number Sampled

Dead Dead Dead
I AN 0 0 AN 0 0 AN 0
2 AN 0 0 AN 0 0 AN 0
3 IG;restAN 0 0 AN 0 0 AN 0
4 IG;restAN 0 0 AN 0 0 AN 0
5 AN 0 0 AN 0 0 AN 0
6 AN 0 0 AN 0 0 AN 0
7 AN 0 0 AN 0 0 AN 0
8 IG; restAN 0 0 AN 0 0 IG; restAN 0
9 AN 0 0 AN 0 0 AN 0
10 AN 0 0 AN 0 0 AN 0
11 AN 0 0 AN 0 0 AN 0
12 AN 0 0 AN 0 0 AN 0
13 AN 0 0 AN 0 0 AN 0
14 AN 0 0 AN 0 0 AN 0
15 AN 0 0 AN 0 0 AN 0
16 AN 0 0 AN 0 0
17 AN 0 0 AN 0 0
18 AN 0 0 AN 0 0
19 AN 0 0 AN 0 0
20 AN 0 0 AN 0 0
21 AN 0 0 AN 0 0
22 AN 0 2 AN 0 0

o
o
o
o
o
o
o
o
o
o
o
o
o
o
3

·observations:AN=OJganlsmSBppearnonnal; G =otianisIDsobserved onthe suiface of the sedimeo.t or leavingthesediment
3 Thesedimentwassievedusinga 425 J1Ill sieve. 254organisms were foundandused for lipidanalysis on DepurationDay22(0.9391g wetweightofOJgonism
tissue).

3The sediment'MIS sievedusing~425 !1!1l sieVe:_ ].2654gJ\\'etweightofo~ tissue) were collected for analytical measurement
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Appendix 7 (Continued)

Cmnulative Mortality andTreatment -RelatedEffects ina
Prolonged Sediment Toxicity Testwiththe Oligochaete (LumbricuJus lIQriegatus)

100 mg a.i./Kg - De~uration Phase

ProjectNumber 583A-110

Replicate A_ _ _ _ Replicate B Replicate C
Day ObservatiorlSl-tumulative~Number ... ObserVations1 Cumulative Number Observations Cumulative Number

Number Sampled Number Sampled Number Sampled
Dead Dead Dead

1 AN 0 0 AN 0 0 AN 0
2 AN 0 0 AN 0 0 AN 0
3 AN 0 0 AN 0 0 AN 0
4 AN 0 0 AN 0 0 AN 0
5 AN 0 0 AN 0 0 IG;restAN 0
6 AN 0 0 AN 0 0 IG;restAN 0
7 AN 0 0 AN 0 0 AN 0
8 10;restAN 0 0 AN 0 0 2G;restAN 0
9 AN 0 0 AN 0 0 AN 0
10 AN 0 0 AN 0 0 AN 0
11 AN 0 0 AN 0 0 IG;restAN 0
12 AN 0 0 AN 0 0 AN 0
13 AN 0 0 AN 0 0 AN 0
14 AN 0 0 AN 0 0 AN 0
15 AN 0 0 AN 0 0 AN 0
16 10; rest AN 0 0 AN 0 0
17 AN 0 0 AN 0 0
18 AN 0 0 AN 0 0
19 AN 0 0 AN 0 0
20 AN 0 0 AN 0 0
21 AN 0 0 AN 0 0
22 AN 0 2 AN 0 0

o
o
o
o
o
o
o
o
o
o
o
o
o
o
3

--. Observations: AN=organisms appear nonDa1; G=organismsobservedonthCSurface ofthe sedimenfOr leaving·ffiCSedUnenl
2 Thesediment wassievedusing a 425pm sieve. 2970Iga0isms wae found andused for lipidanalysis on DepurationDay22(l.1225gwetweigbtofmganism
tissue).

31be sediment wassievedusing 8425 pm sievl:.uO.9834 g<!!et\Veightoforganjsm1issue)wereconectel!foranalyticalme&1lreDleDl
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Appendix 7 (Continued)

Cumulative Mortality and Treatment -RelatedEffects in a
Prolonged Sediment Toxicity Test with the Oligochaete (Lumbnculus variegatus)

1000mg a.i./Kg - DemM~on Phase

Project Number 583A-110

Replicate A Replicate B Replicate C
Day Observations] Cumulative Number Observations' Cumulative Number Observations Cumulative Number

Number Sampled Number Sampled Number Sampled
Dead Dead Dead

I AN 0 0 AN 0 0 AN 0
2 AN 0 0 AN 0 0 AN 0
3 AN 0 0 AN 0 0 AN 0
4 AN 0 0 IG;restAN 0 0 AN 0
5 IG;restAN 0 0 AN 0 0 AN 0
6 AN 0 0 AN 0 0 AN 0
7 AN 0 0 AN 0 0 AN 0
8 AN 0 0 AN 0 0 IG;restAN 0
9 AN 0 0 IG;restAN 0 0 AN 0
10 AN 0 0 AN 0 0 AN 0
11 AN 0 0 IG;restAN 0 0 AN 0
12 AN 0 0 AN 0 0 AN 0
13 AN 0 0 AN 0 0 AN 0
14 AN 0 0 AN 0 0 AN 0
15 AN 0 0 AN 0 0 AN 0
16 AN 0 0 AN 0 0
17 AN 0 0 IG; restAN 0 0
18 AN 0 0 AN 0 0
19 AN 0 0 AN 0 0
20 AN 0 0 AN 0 0
21 AN 0 0 AN 0 0
22 AN 0 2 AN 0 0

o
o
o
o
o
o
o
o
o
o
o
o
o
o
3

I Observalions: AN=organisms appearnonna!; G =organisms obSerVed on the SlJIface of thesedllnent or leaving the sediment
2 Thesediment wassievedusing a 425 JUIl sieve. 253 organisms were found andused for lipidanalysis on Depumtion Day22 (l.0062gwetweightoforganism
tissue).

3 Thesediment wassieved using8 425 IID1siev~.4737gLwet~ tissue) were coll~for analyticalmeasurement
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Appendix 8

Personnel Involved in theStudy

ProjectNumber 583A-110

Thefollowing key Wildlife International. Ltd. personnel were involved in the conduct or management

ofthis study:

1. Henry O. Krueger. Ph.D., Director ofAquatic ToxicologylTerrestrial Plants and Insects
2. Willani B. Nixon. Ph.D., Directorof Chemistry

3. Timothy Z. Kendall. M.S.,Supervisor
4. Amy S. Blankinship. M.S.,Laboratory Supervisor
5. Susan T. Thomas, B.S.,Aquatic Biologist
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Appendix9

ReportAmendment

ProjectNumber 583A·11O

1.

2.

Original Report:

Amendment:

Reason:

Original Report:

Amendment:

Reason:

Pages 1- 4 and 7

The pages were changed to include the amended reportdate, revised
pagenumbers, and/ornewsignatures and datesdueto the addition of
the reportamendment as Appendix 9.

Toreflectthe issuing of an amended report.

Summary, Page 8 and Table5, Page27

The k1 value for the 336 mg/Kg treatment group was changed to
0.092 and the k'l value for the 20.8 mg/Kg treatment group was
changed to 0.193.

Typographical error. The k1 value for the 336 mg/Kg treatment
group and the k'l value for the 20.8 mglKg treatment group were
inadvertently reversed in the original report. This had no effect on
the reported BAFand BAFKvalues.

AMENDMENT SIGNATURES:

STUDY DIRECTOR:

~!L

WILDLIFE INTERNATIONAL, LTO. MANAGEMENT:

Willard B. Nixon, P .
Director of Chemis

REVIEWED BY:

----
Date

Marshall T ynson,B.A.
Quality surance Program Supervisor

Date

AMENDED
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Project Number 583A-l08

GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

SPONSOR: Centre Europeen des Silicones
European Chemical Indusrty Council (Cefic)

TITLE: D5: A Prolonged Sediment Toxicity Test with Lumbriculus variegatus Using Spiked
Sediment

WILDLIFE INTERNATIONAL, LTD. PROJECT NUMBER: 583A-I08

STUDY COMPLETION: January 11, 2007

This study was conducted in compliance with Good Laboratory Practice Standards as
published by the U.S. Environmental Protection Agency in 40 CFR Parts 160 and 792, 17 August
1989; OECD Principles or Good Laboratory Practice (ENVIMC/CHEM (98) 17); and Japan MAFF,
II NohSan, Notification No. 6283, Agricultural Production Bureau, 1 October 1999, with the
following exception:

Periodic analyses of well water and sediment [or potential contaminants were not conducted in
accordance with Good Laboratory Practices; however, these analyses were performed usmg a certified
laboratory and standard U.S. EPA analytical methods.

STUDY DIRECTOR:

H'~~h~
Director of Aquatic Toxicology/Terrestrial Plants and Insects

SPONSOR APFROVAL:

~~
Applicant/SUbmitter Date
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QUALITY ASSURANCE STATEMENT

Project Number 583A-I08

This study was conducted in compliance with Good Laboratory Practice Standards as published by the
U.S. Environmental Protection Agency in 40 CFR Parts 160 and 792, 17 August 1989, OECD
Principles of Good Laboratory Practice, (ENVIMC/CHEM(98) 17); and Japan MAFF, II NohSan,
Notification No. 6283, Agricultural Production Bureau, 1 October 1999. The dates of all inspections
and audits and the dates that any findings were reported to the Study Director and Study Director's
Management were as follows:

DATE REPORTED TO:
ACTIVITY: DATE CONDUCTED: STUDY DIRECTOR MANAGEMENT:

Test Substance Preparation August 2 I, 2006 August 22, 2006 October 16, 2006

Observations September 12,2006 September 12,2006 September 28, 2006

Calibration Standard
September 21,2006 September 2 I, 2006 September 27, 2006

Preparation

Dry Weights September 22, 2006 September 22,2006 September 27, 2006

Protocol October 3, 2006 October 3, 2006 October 13, 2006

Analytical Data and Draft
October 3, 2006 October 3, 2006 October 5, 2006Report

Biological Data and Draft
Report October 4 and 5, 2006 October 5, 2006 October 13, 2006

Final Report December 21, 2006 December 21, 2006 January 11, 2007

All inspections were study-based unless otherwise noted.

Date
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SPONSOR: Centre Europeen des Silicones
European Chemical Indusrty Council (Cefic)

Project Number 583A-108

TITLE: D5: A Prolonged Sediment Toxicity Test with Lumbriculus variegatus Using Spiked
Sediment

WILDLIFE INTERNATIONAL, LTD. PROJECT NUMBER: 583A-I08

STUDY DIRECTOR:

H_~1e~~----
Director of Aquatic Toxicology/Terrestrial Plants and
Insects

PRINCIPAL INVESTIGATORS: •

S~~~'BsLLM
Aquatic Biologist

WILDLIFE INTERNATIONAL. LTD. MANAGEMENT:

Director of Chemistry

Date

Dale #"
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SUMMARY

SPONSORS: Centre Europeen des Silicones
European Chemical Indusrty Council (Cefic)

Project Number 583A-108

-------

TITLE: D5: A Prolonged Sediment Toxicity Test with Lumbriculus variegaius Using Spiked
Sediment

WILDLIFE INTERNATIONAL, LTD. PROJECT NUMBER: 583A-I08

TEST DATES: Study Initiation:
Experimental Start (OECD):
Experimental Start (EPA):
Biological Termination:
Experimental Termination:

August 2 I, 2006
August 6, 2006
August 24, 2006
September 21,2006
September 22, 2006

LENGTH OF EXPOSURE: 28 Days

TEST ORGANISM: Oligochaete (Lumbriculus variegatus)

SOURCE OF TEST ORGANISMS:

TEST CONCENTRATIONS'

Environmental Consulting and Testing
Superior, Wisconsin 54880
U.S.A.

Nominal
Negative Control

63 mg/Kg
125 mg/Kg
250 mg/Kg
500 mg/Kg
1000mg/Kg
2000mg/Kg

Mean Measured
<LOQ

24 mg/kg
46 mg/Kg
94 mg/Kg

226 mg/Kg
495 mg/Kg
1272mg/Kg

RESULTS: 28 Day EC50: > 1272 mg/Kg, the highest test
concentration.
NOEC: 1272 mg/Kg
LOEC: >1272 mg/Kg
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INTRODUCTION

Project Number 583A-I08

This study was conducted by Wildlife International, Ltd. for Centre Europeen des Silicones,

European Chemical Industry Council (Cefic) at the Wildlife International, Ltd. aquatic toxicology

facility in Easton, Maryland. The in-life phase of the test was conducted from August 24, 2006 to

September 21, 2006 and dry-weight measurements were completed on September 22, 2006. Raw data

generated by Wildlife International, Ltd. and a copy of the final report are filed under Project Number

583A-108 in archives located on the Wildlife International, Ltd. site.

OBJECTIVE

The objective of this study was to determine the effects of sediment-incorporated DS, on the

oligochaete, Lumbriculus variegatus during a 28-day exposure period under flow-through test

conditions. The measured endpoints of the test were survivorship (original organisms and/or offspring)

and growth as determined by dry weight measurements.

EXPERIMENTAL DESIGN

Groups of oligochaetes were exposed to a geometric series of six test concentrations and a

negative control for 28 days under flow-through test conditions. Eight replicate test compartments were

maintained in each treatment and control group, with 10 oligochaetes in each test compartment, for a

total of80 oligochaetes per test concentration. Each test compartment contained sediment and overlying

water. An additional five replicates were added in each treatment and control group for analytical

sampling of sediment. Organisms were added at test initiation to two analytical replicates for the Day 7

and Day 28 analyses. The remaining three analytical replicates for Days 0, 7 and 28 were "abiotic" and

did not contain organisms.

Nominal test concentrations selected 111 consultation with the sponsor were 63, 125, 250. 500,

I(lOO and 200() mglKg of sediment based on the dry \\ eight of the sediment. The results of the study are

based on mean measured test concentrations. Due to the 10\\ solubility ofD5 in water (17.0 v.g/L) only

sediment samples "ere collected and analyzed from the "analytical replicates" of each treatment group

and control (I). Overlying water and pore water samples \\ ere not analyzed Sediment samples were

collected immediately after the addition of test organisms to the test system on Day 0, on Day 7 and at

the end of the test Results of the analyses "ere used to calculate mean measured exposure

concentrations.
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Test compartments were indiscriminately and slowly positioned in a diluter unit according to

treatment group approximately 48 hours prior to test initiation to condition the sediment prior to

introduction of organisms. Oligochaetes were impartially assigned to exposure compartments at test

initiation. Observations of mortality and abnormal behavior were made daily during the test.

Survivorship/reproduction and growth (dry weights) were determined at the end of the 28-day test

period. The percent reduction in the numbers of organisms present in the treatment groups at test

termination in comparison to the control group was used to determine the 28-day EC50 value. The

lowest-observed-effect-concentration (LOEC) and the no-observed-effect-concentration (NOEC) were

determined by the concentration-response pattern and statistical analysis of the survival/reproduction and

dry weight data.

MATERIALS AND METHODS

The study was conducted according to the procedures outlined in the prolocol, "D5: A Prolonged

Sediment Toxicity Test with Lumbriculus variegatus Using Spiked Sediment" (Appendix 1). The

protocol was based on a study design proposed by Phipps et. AI. (1993): Use of the Aquatic Oligochaete

Lumbriculus variegatus for Assessing the Toxicity and Bioaccumulation of Sediment-Associated

Contammants (2); the ASTM E Guideline 1706-Q(): Test Methods for Measuring the TOXicity of

Sediment-Associated Contaminants with Fresh Water Invertebrates (3); the OPPTS Guideline 850.1735:

Whole Sediment Acute TOXicity Invertebrates, Freshwater (4); European Chemicals Bureau Technical

Guidance Document on Risk Assessment, Part II (5), and the Federal Environment Agency: Validation of

the Preliminary Elf-Concept ofAssessing the Impact ofChemicals to Organisms in Sediment by Using

Selected Substances (6).

Test Substance

The lest substance was received from Dow Coming on March 24, 2006 and assigned Wildlife

International identification number 7556. The test substance, a liquid, was identified as: Dow

Corning 1693 Fluid: CAS Number 541-02-6. Balch No. 0000341832. The reported purity was

99.19%•. with an expiration date of September 7, 2008 (Appendix 2). The test substance was stored

under ambient condiuons.
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Internal Standard
The internal standard was received from Sigma-Aldrich on March 30, 2006 and assigned

Wildlife International identification number 7566. The analytical standard, a liquid, was identified as:

Tetrakis (trimethylsilyloxy) silane, 97%; Batch Number: 13222MB; CAS Number: 3555-47-3. The

internal standard had a reported purity of 97%, expiration date of March 30, 2011 and was stored

under ambient conditions.

Test Sediment

Formulated sediment based on the recommendations of OECD Guideline 218 (7) was used as

the test sediment. The sediment was composed of approximately 13% peat, 10% kaolin clay, and 77%

industrial quartz sand (Appendix 3). The dry constituents of the sediment were mixed in a mixer for

approximately 20 minutes without the peat. The peat was mixed with the test material and added to

the rest of the ingredients on a later date. The pH of the final mixture of sediment was found to be 7.1.

The percent organic carbon of the sediment was found to be 3.7"10. The sediment was stored under

ambient conditions until used.

A 28-day ration of food (200 mg salmon starter) was dry mixed into the test compartments

after the sediment was added, but immediately before adding the water to the test compartments, and

48 hours prior to adding the organisms. The percent organic carbon of the sediment is based solely on

peat as the source of organic carbon. The food added to the test system during the test was not

included in the measurement of organic carbon rJl

Preparation of Test Concentrations

Nominal test concentrations (63, 125,250, 500, 1000 and 2000 mg/Kg ) were prepared on a dry

weight basis, (i.e., mg test substance/Kg dry sediment) using a two-step process. First, neat test

material was added to a predetermined amount of conditioned and air-dried peat. The peat and test

material were mixed overnight in a Nalgene bottle on a rotary mixer. Second, a predetermined amount

of sand and clay were added to the peat and test material in the nalgene bottle and mixed on a rotary

mixer until appearing homogenous (approximately 30 minutes).

After mixing, approximately 1(}O mL of dosed formulated sediment was transferred to 13

replicate test beakers (300 mL glass beakers with stainless steel mesh covered holes on opposite sides).
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The transfer time was kept to a minimum (approximately 10-20 minutes) by completely processing one

concentration before the other to prevent potential for volatilization of the test substance. After all 13

beakers had approximately 100 mL of sediment added, a 28-day ration of food (approximately 200 mg

of Salmon Starter) was added and gently stirred into the dry sediment. Finally, approximately 150 mL of

well water was added to the beakers. After the water was added to the beakers, the beakers were placed

in the water bath that was used for the study. The overlying water in the test beakers was exchanged two

times daily.

Of the thirteen replicate test compartments prepared for each treatment and control group, eight

test compartments were used for the evaluation of survival and growth and five compartments for

analytical purposes. The sediment/water mixtures were allowed to acclimate for approximately 48 hours

prior to the introduction of the test organisms. At test initiation and termination, the overlying water in

all test chambers appeared clear and colorless.

Test Organism

The 01 igochaete, Lumbriculus variegatus, was selected as the test species for this study.

Oligochaetes are representative of an important group of aquatic invertebrates and were selected for use

in the study based upon past history of use and ease of culturing in the laboratory. The organisms were

obtained from Environmental Consulting and Testing, Superior, Wisconsin. The Identity of the species

was verified by the supplier.

The organisms were held in water from the same source as the water used during the test. During

the 14-day holding period immediately preceding the test, water temperature ranged from 22 o to 23.5°C,

while the pH ranged from 8.2 to 8.6 and dissolved oxygen ranged from 7.4 to 8.3 mg/L.

During holding, the oligochaetes appeared normal. At test initiation. adult oligochaetes were

collected from the culture and impartially added one and two at a time into transfer chambers unul each

chamber contained 10 organisms. Each group often organisms was impartially assigned and transferred

to a test compartment. All transfers were made below the water surface using "ide-bore pipettes. Ten

replicate test compartments in each treatment and control group contained organisms (eight test

compartments for the evaluation of effects plus two compartments for analytical purposes). while three

test compartment per group were maintained without organisms for analytical purposes.
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Oligochaetes were fed salmon starter (Ziegler Brothers, Inc., Gardners, Pennsylvania) during the

holding period and during the test. A 200 mg aliquot of food (enough food for the entire study) was

weighed for each test compartment that contained organisms during the test and was added to the test

compartments after adding the sediment, and mixed with a glass stir rod into the sediment before the

overlying water was added. No additional food supplementationwas made during the study.

Dilution Water

The water used for culturing and testing was freshwater obtained from a well approximately

40 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 measurements of the

wcll water during the four-week period immediately preceding the test are presented in Appendix 4.

The well water was passed through a sand filter to remove particles greater than approximately

25 Jim, and pumped into a 37,800-L storage tank where the water was aerated with spray nozzles.

Prior to usc, the water again was filtered (0.45 J1m) to remove microorganisms and particles. The

results of periodic analyses performed to measure the concentrations of selected contaminants in the

well water used by Wildlife International. Ltd. arc presented m Appendix 5.

Test Apparatus

The test apparatus consisted of tcst compartments placed in stainless steel diluter tanks. The

tanks were placed in a temperature-controlled water bath in a Wildlife International, Ltd. diluter unit.

One tank was assigned to each treatment or control group. Standpipes were placed in each tank to

maintain the water height. Dilution water "as delivered on a timer to a splitting chamber two times

per day. Each splitting chamber contained l-l syringes. Each syringe delivered dilution water to

individual test compartments which were indiscriminately and carefully positioned in diluter tanks

according to treatment group.

Test compartments "ere 300-mL glass beakers with two stainless steel mesh-covered holes on

opposite sides to all0\\' for the Ilow of \\ atcr through the test compartment. Each beaker contained

approximately !OO mL of sediment (3.8 em in a representative test chamber) and approximately 150 mL

ofoverlying water. The depth ofoverlying water in each test compartment was maintained by the water
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levels in the diluter tanks (e.g. 5.4 em in a representative test compartment). The diluter was adjusted so

that approximately 783 ml of water was delivered per minute for three minutes to each splitting chamber

two times per day resulting in approximately two volume additions in each test compartment per day.

Test compartments were labeled with the project number, test concentration and replicate.

Environmental Conditions

Lighting used to illuminate the culture and test chambers during holding and testing was provided

by fluorescent tubes that emitted wavelengths similar to natural sunlight (Colortonc" 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 light intensity. Light intensity at test initiation was 164 lux at the surface of the water over

one representative test chamber.

The target test temperature during the study was 23 ± 1°C. Temperature was measured in the

overlying water of one alternating replicate test compartment at the beginning of the test, three times per

week during the test, and at the end of the test using a liquid-in-glass thermometer. Temperature also was

measured continuously in a beaker beside the test chambers in the negative control diluter tank using a

Fulscope ERIC Recorder. The continuous recorder was verified with a liquid-in-glass thermometer prior

to test initiation

Dissolved oxygen measurements were made on samples of overlying water collected from one

alternating replicate test compartment of each treatment and control group at test initiation, three times

per week during the test, and at test terminanon. Measurements of pH were made on samples of

overlying \\ atcr collected from one alternating replicate test compartment of each treatment and control

group at test mitiation, once each week during the test, and at test termination. Hardness, alkalinity,

specific conductance and ammonia were measured in a composite of the overlying water from the

control group replicates and the highest concentration treatment group (2000 mg/Kg) replicates at the

beginning and end of the test.

Light intensity was measured using a SPER Scientific Model 840006C light meter. Dissolved

oxygen was measured using a Thermo Orion Model 850Aplus dissolved oxygen meter, and
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measurements of pH were made using a Thermo Orion Model 525Aplus pH meter. Hardness and

alkalinity measurements were made by titration (8). Specific conductance was measured using a Yellow

Springs Instrument Model 33 Salinity-Conductivity-Temperature meter. Ammonia was measured using

a Thermo Orion 720Aplus pHJISE meter.

Observations

In addition to the organisms placed in the test compartments at the beginning of the test, an

additional 20 organisms were impartially selected at the beginning of the test and measured for dry

weight. The test compartments were observed daily to make visual assessments of abnormal behavior

(e.g. leaving the sediment, climbing the walls of the test compartment). On Day 28 of the test,

oligochaetes were removed from the sediment, and the numbers of live or dead worms were enumerated.

Since Lumbriculus variegatus generally reproduces over a 28-day period, an increase in the number or

size of worms in each test compartment is not unexpected. However, it is not possible to differentiate

between adults and young. Therefore, survival and reproduction were considered one endpoint, i.e. the

total number of organisms present at test termination.

Dry Weight Measurements

At test termination, each surviving worm was rinsed ofexcess sediment, placed in a pre-weighed

labeled crucible and dried for approximately 24.5 hours at approximately 60°C. The worms were

weighed after allowing the crucibles to cool at room temperature for approximately 40 minutes.

Statistical Analyses

The results of the test were based on the mean measured sediment concentrations. Since the

percent reduction in the number of organisms present at test termination in comparison to the negative

control group was less than 50% in all treatment groups. the 28-day EC50 value was estimated to be

greater than the highest sediment concentration tested.

The no-observed-effect-concentration (NOEC) and lowest-observed-effect-concentration (LOEC)

were detennincd by visual interpretation of the dose-response pattern and statistical analyses of the

survival/reproduction and dry weight data. Using the statistical program TOXSTAT Version 3.5 the

survival/reproduction and dry weight (growth) data were evaluated for normahty (Chi-Square Test) and

homogeneity of variances (Bartlett's Test or Hartley's Test). After the data was deemed normal with
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homogeneous variance, the survival/reproduction and dry weight data were analyzed using Dunnett's

test to identify those treatment levels that were statistically different (p<0.05) from the negative control

group (9,10).

Analytical Sampling

Analyses of sediment were conducted using separate test compartments collected from the

control group and from each concentration treatment groups just after the introduction of the

organisms on Day 0, on Day 7 and at test termination on Day 28. The replicate used for sample

collection on Day 0 did not contain oligochaetes. On Day 7 and Day 28 biotic and abiotic replicates

were sampled. The sediment and overlying water were mixed to create a slurry and the slurry was

used for analysis. The samples were analyzed on the day of collection.

Analytical Method

The method used for the analysis of the D5 samples was based on methodology developed by

Wildlife International, Ltd. The analytical method consisted of extracting sediment with ethyl acetate

(two times) and transferring to appropriate vessel containing sodium sulfate Ethyl acetate (I mL) was

added to an autosampler vial containing 50 ~L of MSTFA (N-methyl, N-trimethylsilyl

trifluoroacetamide) to remove interferences Samples were analyzed by gas chromatography equipped

with flame ionization detection.

Concentrations of D5 in the samples were determined using an Agilent 6890 Gas Chromatograph

(GC) equipped with Flame Ionization Capture Detector (FID). Chromatographic separations "ere

achieved using a J&W DB-5MS Column (025 mm x 30 m, 0.25 JllU film thickness) A flowchart for thc

analysis of D5 is provided in Appendix 6.1 and the instrumental parameters for the analyses are provided

in Appendix 6 2

Calibration standards of D5, ranging in concentration from 1.00 to 70.0 mg/L, "ere prepared in

ethyl acetate using stock solutions of D5 test substance in 80%, dimcthylformamidc (DMF) 20%,

toluene (Appendix 6.3). Fresh standards were prepared and analyzed with each sample set Linear

regression equations were generated using the peak area responses versus the respective concentrations

of the calibration standards. The concentration of D5 in the samples was determined by subsntuting the
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peak area responses of the samples Into the applicable linear regression equation. An example of the

calculations for a representative sample is included in Appendix 6.4.

The method limit of quantitation (LOQ) varied slightly from sample to sample. The LOQ was

calculated as the product of the low calibration standard (1.00 mg/L) and the dilution factor of the

negative control samples. Each control sample dilution factor was determined as the quotient of the

final volume and the initial sample mass; the initial mass was different for each sample. The control

samples resulted in reported values of less than 12.5 mg/Kg (Day 0), less than 13.8 and 13.1 mg/Kg

(Day 7) and less than 14.5 and 14.7 mg/Kg (Day 28). A reasonable approximation of the LOQ would

therefore be calculated as the mean value of all control samples and reported as less than 13.7 mg/Kg

(Appendix 6.5).

Sediment samples were fortified at 60 and 200 mg/Kg, using stock solutions of D5 in 80% (DMF)

: 20% toluene (Appendix 6.3). The measured concentrations for the matrix fortification samples were

90.4 to 107010 (Appendix 6.5).

A representative calibration curve is presented in Appendix 6 6. Representative chromatograms

of low and high-level calibration standards arc presented in Appendices 6.7 and 6.8, respectively,

Representative chromatograms of a sediment matrix blank and a matrix fortification sample are

presented in Appendices 6.9 and 6.10, respectively. A representative chromatogram of a test sample is

presented in Appendix 6.11.

RESULTS AND DISCUSSION

Measurement of Test Concentrations

Results of analyses to measure concentrations of D5 in samples collected during the defuutivc

test arc presented in Table 1 and Appendix 6. Samples of sediment were collected from the negative

control and each of the test concentrations on Day O. Day 7 and Day 28. The purpose of these samples

was to verify the concentrations in sediment at test initiauon and to monitor the test substance over the
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course of the study. Negative control samples on Days 0, 7, and 28 were all below the limit of

quantitation (LOQ).

Nominal sediment concentrations of D5 were 63, 125, 250, 500, lOOO and 2000 mg/kg.

Measured concentrations on Day 0 were 19.0, 33.8, 90.6, 204, 522 and 1325 mg/Kg. These

concentrations represented 30, 27, 36, 41, 52 and 66% of nominal, respectively. Measured

concentrations of biotic samples on Days 7 and Day 28 were 20.4, 39.6, 79.6, 262, 631, and 1350

mg/Kg and 33.0, 64.2, III, 211, 331 and 1141 mg/Kg, respectively. When measured concentrations

for samples collected at test initiation, Day 7 (biotic) and Day 28 (biotic) were averaged, the mean

measured concentrations were 24, 46, 94, 226, 495 and 1272 rug/Kg which represented 38, 37, 37. 45,

49 and 64% of nominal, respectively. Low recoveries on Day 0 were thought to be due to the volatile

nature of D5 and the mixing process. However after mixing and addition of water to the test

compartments, the test concentrations remained stable throughout the 28 day exposure period. Mean

measured concentrations of Day 0 and biotic samples were used in the estimation of the test results.

Measured sediment concentrations of D5 in the abiotic replicates on Day 7 and 28 were

similar to measured concentrations in the biotic replicates. Consequently, the presence of organisms

did not effect the concentrations ofD5 in the sediment.

Observations and Measurements

Measurements of temperature, dissolved oxygen and pH of the overlying water in the test

chambers are presented in Tables 2, 3 and 4 respectively. Temperatures were within the 23 ± 1°C range

established for the test. Dissolved oxygen concentrations were ::: 76% (6.5 mg/L) of saturation

throughout the test. Measurements of pH ranged from 79 to 8.3 during the test. Measurements of

hardness. alkalinity. conductivity and ammonia are presented 111 Table 5 and are typical for Wildlife

International. Ltd. well water.

Observations of oligochaetes in individual replicates at each observation interval are presented

in Appendix 7. All replicates appeared normal during the test, with few observations of abnormal

behavior ill the treatment and control groups. At test termination, there was an increase in the numbers

of oligochaetes present in some test compartments from the 10 worms originally placed in each replicate,



Wildlife International, Ltd.

- 19-

Project Number 583A-I08

indicating that reproduction had occurred. The mean number of worms in the negative control group at

test termination was 26 worms (Table 6). The mean number of worms in the 24, 46, 94, 226, 495, and

1272 mg/Kg treatment groups was 33, 30,31,21, 19 and 26, respectively, at test termination. The mean

number of worms in the treatment groups was not significantly different (p > 0.05) from the negative

control group, and was not concentration-dependent.

At the beginning of the test, a group of 20 organisms from the culture were impartially selected

and used for the determination of dry weight. It was determined that the average individual dry weight

of those twenty organisms was 0.51 mg (Appendix 8). The average individual dry weights for the

surviving worms in each replicate at test termination are presented in Appendix 8. The average dry

weight per worm in the negative control group was 0.92 mg (fable 6). The average dry weight per

worm in the 24, 46, 94, 226, 495, and 1272 mgIKg treatment groups was 0.94, 0.92, 0.99, 1.19, 1.03 and

1.12 mg, respectively. The dry weights of the treatment groups were not significantly different (p >

0.05) from the negative control weights, and were not concentration-dependenl.

CONCLUSIONS

The 28-day EC50 value for oligochaetes (Lumbriculus variegatus) exposed to D5 in sediment

was > 1272 mglKg, the highest mean measured concentration tested. Determination of the lowest

observed-effect-concentration (LOEC) and the no-observed-eITect-concentration (NOEC) was based on

an evaluation of the survival/reproduction and dry weight data. Based on the results of this study, the

LOEC was> 1272 mg/Kg dry weight of sediment and the NOEC was 1272 mg/Kg dry weight of

sediment.
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Measured Concentrations of D5 in Sediment Samples from a Prolonged Sediment Toxicity Test with
Lumbriculus variegatus

Nominal Test Sample Sampling Measured Percent Mean Measured
Concentration Number Time Concentration of Concentration

(mg!Kg) (583A-108-) (Day) (mglKg)I Nominal' (Percent of Nominal)
Negative Control 1 (abioticl 0 < 12.5

(0.0) 8 (biotic) 7 < 13.8
22 (biotic) 28 <14.5

9 (abiotic) 7 < 13.1
23 (abiotic) 28 < 14.7

63 2 (abiotic) 0 19.0 30.2 24.1 (38%)
10 (biotic) 7 20.4 32.4
24 (biotic) 28 33.0 52.3

11 (abiotic) 7 17.8 28.2 27.4 (43%)
25 (abiotic) 28 36.9 58.6

125 3 (abiotic) 0 33.8 270 45.9 (37%)
12(biotic) 7 39.6 31:6
26 (biotic) 28 64.2 51.3

13 (abiotic) 7 34.2 27.4 38.8(31%)
27 (abiotic) 28 43.3 34.6

250 4 (abiotic) 0 90.6 36.3 93.7 (37%)
14 (biotic) 7 796 31.8
28 (biotic) 28 III 44.3

15 (abiotic) 7 82.4 330 85.1 (34%)
29 (abiotic) 28 87.7 35.1

500 5 (abiotic) 0 204 409 226 (45%)
16 (biotic) 7 262 52.5
30 (biotic) 28 211 42.3

17 (abiotic) 7 246 493 353 (71%)
31 (abiotic) 28 459 91.9

i The limit of quantitation (LOQ) was calculated us the product ol'thc low standard (1.00 mg a.i.zl.) and the dilution factor of
the negative conuol samples,

2 Results were generated using Excel 2000 in full precision mode, Manual calculations may differ slightly.
) Analytical "biotic" replicates contained organisms. while ""biolIc"lInlll~tical replicates dill not. .

"
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Table 1
(continued)

Measured Concentrations ofD5 in Sediment Samples from a Prolonged Sediment Toxicity Test with
Lumbriculus variegatus

Nominal Test Sample Sampling Measured Percent Mean Measured
Concentration Number Time Concentration of Concentration

(rug/Kg) (583A-108-) (Day) (mgIKg)\ Nominal' (percent of Nominal)

1000 6 (abiotic) 0 522 52.2 495 (49%)
18 (biotic) 7 631 631
32 (biotic) 28 331 33.1

I 9 (abiotic) 7 548 54.8 563 (56%)
33 (abiotic) 28 578 57.8

2000 7 (abiotic) 0 1325 66.3 1272(64%)
20 (biotic) 7 1350 67.5
34 (biotic) 28 1141 57.1

21 (abiotic) 7 1392 69.6 1342 (67%)
.35(abiotic) 28 1291 64.5

The limit of quantitauon (LOQ) was calculated as the product of the low standard (1.00 mg a.i.zl.) and the dilution factor of
the negative control samples.

2 Results were generated using Excel 2000 in full precisionmode. Manual calculations may differ slightly.
J Analytical "biotic" replicates contained organisms. while "abiotic'unaiyucal rephcates did not. .
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Table 2

Temperature of Overlying Wateriu the Test Compartments

Mean Measured Temperature ("C)

Concentrations Day 0 1 Day I Day 4 Day 6 Day 8 Day 11 Day 13 Day 15 Day 18 Day 20 Day 22 Day 25 Day 27 Day 28
(rug Kg)

Replicate: A B C D E F G H A B C D E F

Negative Control 234 23.1 22.8 23.0 23.0 23.2 23.3 23.1 23.0 22.7 23.2 22.9 227 22.7

24 23.4 2.~.2 22.8 230 230 233 23.4 23.2 23.0 22.7 23.2 22.9 22.8 22.7

46 23.3 23.1 230 23.0 23.0 23.3 23.3 23.2 23.1 22.7 23.2 22.9 22.9 22.8

94 23.2 23.2 22.9 23.1 2.10 23.3 23.4 23.2 23.2 22.8 23.2 23.0 22.9 22.7

226 23.2 23.0 2.l0 23.1 23.1 23.2 23.3 23.3 23.0 22.7 23.2 23.0 22.8 22.8

495 23.3 23.2 23.0 232 23.1 23.3 23.3 23.2 23.1 22.7 23.1 23.0 22.8 22.7

1272 23.3 232 23.0 23.2 23.0 23.4 23,4 23.2 23.2 22.7 23.3 23.0 229 22.7

I Temperature measured continuously in the negative control diluter tank ranged from approximately 22.5 to 23.5°C during the test.
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Table 3

Dissolved Oxygen in Overlying Water in the Test Compartments

Mean Measured Dissolved Oxygen (mg/L)

Concentrations Day 0 1 Day I Day -I Day 6 Day 8 Da) II Day 13 Day 15 Day 18 Day 20 Da) 22 Day 25 Day 27 Day 28
(mg'Kg)

Replicate: A B C D E F G H A B C D E F

Negative Control 7.5 7.1 7.3 6.5 7.1 6.8 7.6 7.3 72 7.3 7.5 7.6 7.3 7.5

24 7.1 6.9 69 6.9 6,8 6.9 7.3 7.1 7.1 7.1 7.3 7.2 7.0 7,4

46 73 7.0 7.1 7.2 7.5 6.9 7.6 6.9 7.-1 7.2 7.2 7.4 7.1 7.5

94 7.5 7.3 7.0 7.2 7.1 7.1 7.3 7.3 7.0 7.1 7.2 7.2 7.1 7.3

226 68 7.2 7.3 6.7 67 7.1 75 69 7.-1 7.1 7.-1 7.0 7.2 7.3

495 6.7 7.0 7.5 7.1 70 8.1 7,4 7.0 7.1 7.1 7.2 7.0 7.2 7,4

1272 7.5 7.2 7.3 6.6 6.9 7.3 7,-1 7.1 7.3 6.9 7,-1 7.3 7.1 7,4

I A dissolved 0:'.') gen concentration of 5.1 mg L represents 600 0 saturation at 23 O'C.
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Table 4

pH of Overlying Water in the Test Compartments

MeanMeasured pH

Concentrations Day a Day 7 Day 14 Day 21 Day 28
(mg/Kg)

Replicate: A E H C G

NegativeControl 8.1 8.0 7.9 8.0 8.3

24 8.0 8.0 7.9 8.0 8.3

46 8.0 8.0 7.9 8.0 8.3

94 8.1 8.0 7.9 8.0 8.3

226 8.0 8.1 7.9 8.0 8.3

495 8.0 8 I 7.9 8.0 8.3

1272 81 8.1 7.9 8.0 8.3
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TableS

Project Number 583A-108

Hardness. Alkalinity. Conductivity and Ammonia of the Overlying Water in the Test Compartments

Mean Day 0 Day 28
Measured Hardness Alkalinity Conductivity Ammonia Hardness Alkalinity Conductivity Ammonia

Concentration (mg/l. as (mg/L as CaC03) (umhos/cm) (mg/L) (mg/L as CaC03 ) (mg/L as CaC03) (umhos/cm) (mg/L)

(rug/Kg) CaC03)

Negative 132 176 330 0.243 116 160 290 <o.li
Control

1272 12.J. 178 330 0_175 116 162 300 <0.17

Measurements were taken in II composite made from each of the replicates of the respective treatment groups.
10_17 mg/l, = the lowest standard used to calibrate the meter.
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Project Number 583A-I08

Mean Survival/Reproduction and Growth of Oligochaetes
(Lumbrtculus variegatus) During a Prolonged Sediment Toxicity Test

Mean Measured Mean Number of
Concentration Surviving Worms

(rag/Kg) (± Stdev)I,3

Negative Control 25.6 (± 5 2)

24 32.8 (± 11.6)

46 30 I (± 6.9)

94 31.3 (± 12.2)

226 20.5 (± 13.7)

495 18.6 (± 5.2)

1272 263 (± 14.6)

Percent
Reduction/

(%)

-28

-18

-22

20

27

-2.7

Mean Individual
Dry Weight3

(mg)

0.918

0.945

0.918

0.988

1.191

1.035

1.121

Percent
Reduction/

(%)

-2.9

o

-7.6

-30

-13

-22

1 Each replicate contained 10 oligochaetes at test initiation. The mean number of surviving worms is
based on the total number ofliving worms at test termination since offspring cannot be differentiated
from adults.

2 Percent reduction was calculated in relation to the mean of the negative control
3 There were no statistically significant differences (p<O.05) in themean number of surviving worms and

the mean individual dry weight in comparison to the negative control group using Dunnett's test.
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PROTOCOL

05 A PROLONGED SEDIMENT TOXICITY TEST
WITH l.umbriculus variegatus USINGSPIKED SEDIMENT

ASTM Standard E 1706-00

U S EnvironmentalProtectionAgency
Series 850 - EcologicalEffectsTest Guidelines

OPI'TS Number 850.1735

EU TechrucalGuidance Documenton Risk Assessment

WILDLIFE INTERNAllQNAL LTD. STUDY 1'1))MBER
5831\·108

Centre Eumpeen dcs Silicones
European Chemical IndustryCouncil (Cefic)

A\eIlU" E van Nlcuwcnhuyse4
1l·1160 Brussels

Belgium

PERFORMING...,ABORATORY

Wildlife International, Ltd.
8598 Commerce Dnve

Easton, Maryland 21601 liSA
I (410) 822-8600

August 2. 200(,
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D'= APROLONGED SBDIMENTTOXlCITY
WITH LU1II6riculus VQri~galus USING SPIKED SEDIMENT

~. Celllref.-pooa cIH Sili_
B1IIOPI1II Cllemlcal iJldIllIIyCOIIIICii (eerlC)
"VUllO E_ VIIl NieuwcalnaYII 4
8·1160 Brunell
&Igilml

SPONSOR'S REPRESENTATIyE: Kurlk. DlOlIar
DowComing Carpontioo
Heallh IIld Eavi/OlllllCllllll Scicn<:es
2200 WellSaIzbura Road
AulNm,Micllipll 486J1

TIiSTING fACIL!IY: Wildlife mla1lA1i<lul, Ltd.
8598 Commcn:c Dtive
llaalOll, Malylud 21601

STUI>Y D1MCIQR: HCIIIY O. lCnIeler PII.D.
DiJector ofA1Falio TOllieolo&!,lfcnetlrial~ IIIIdlillccll
Wildlif~ In=aaliOIlII. Ltd.

LA!lQRATORY MANAGOONT: Willard B.Nixon, JIll_ D.
DirectorofChemistry

LAIlOlIATORY QlJAI,TlYASSURANCE MANAOIiR' LindaR. Midaell
Ditcclot of kep!lIlOIY
IllI1tlc:otlIX 0perab0Dl
Wildlife laternlIIional. Ltd.

a/2./ lOb
DATIi --.------
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FOR LABORATORY USE ONLY

Proposed Dates.

Experimental
Start Date:

ProjectNo..

August 24.2006

583A·108

Experimental
Termination Date.. Scptember 2\ 2006

T~st Concentrations. ~jh:cControl 63,125.250.500. /000 2000 nil! ai/Kg

Test Substance No 7556 Reference Substance No (if applicable): 7566

PROTOCOL NO' 583108020(,/Ol.lG·SED/SU3583
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INTRODUCTION

Wildlife International, Ltd will conduct a prolonged sediment toxicity test with the

ohgochaetc, Lumbriculus vanegatus, for the Sponsor at the WIldlife International, Ltd. aquanc

IoXICO!ogy facility in Easton, Maryland The study will be based upon a study design proposed by

Phipps N al (1993)- Usc of the Aquauc Oligochaete Lumbnculus vartegatus for Assessing the

Toxicity and Broaccumulanon of Sediment-associated Contarmnants (I), the ASTM Standard E

1706-00 Standard Test Methodsji/r Measuring. the Toxtcuy (1/Sediment-Assocuued Coruammonts

with Fresh Water Invertebrates (2), the U.S EPA Series 850 - Ecological Effects Test Guidelines,

OPPTS Number 850 1735. Whole Sediment Acute TOXIC1QI Invertebrates. Freshwater (3), the

European Chemicals Bureau Technical GUidance Document on Risk Assessment, Part IT (4),and the

Federal EnvironmentAgency Validation of the Preliminary Ell-Concept of Assessing the Impact of

Chemicals to Organisms in Sediment by Using Selected Substances (5). Raw data for all work

performed at Wrldlrfe International, Ltd. and the final report will be filed by project number in

archives located on the Wildhfc International, Ltd. site, or at an alternative location to he specified in

the final report. A copy of the final report will be archived at Dow Coming

OBJECTIVE

11,e objective of thrs study IS to determine the effects of. a sediment-incorporated test

substance on the oligochaete, Lumbriculus vanegatus, durmg a 28-day exposure pcnod under flow

through condrtions. The sediment used III the test will have an organic eontcnt of approximately 5%

A 28-day ration of food (salmon starter) will be dry nnxed into thc test compartments after the

sediment has been added, but immediately before addmg water to the test compartment, and 48 hours

before adding orgamsms The measured endpoints of the tcst are survrvorship and growth as

dcterrruncd by dry weight measurements

EXPERIMENTAL DESIGN

Groups of oligochaetes WIll be exposed to a georuetnc sertcs of at least five test

conccntranons and a negative (untreated sediment) control for approximately 28 days Eight rcphcate

Il'5t compartments ",JlJ be rnaintained III each treatment and control group. with 10 oligochaetes III

each compartment lor a total of 80 individuals per test concentration. Each test compartment" ill

contain a quantuy of sediment and ovcrlvmg water Additional replicate test compartments ,,,II be

included for annlynca] sampling of sediment No oligochaetes will be placed III "anal) tical"

PRO'fOCOl NO 5831O&020610LIG-SEDISUB583
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rephcatc(s) sampled at the beginnmg of the test. However, the "analytical" rcplicatcts) sampled after

the begmning of the test (e g. on Da~ 7 and at the end of the test) will contain oligochaetes. An

additIOnal two " abiotic rcphcates' (analytical replicates without oligochaetes) will be added to each

treatment group for analysis on Da~' 7 and DOl}' 28 of tile test.

Test concentrations In the sediment Will be prepared on a dry .... eight basis (i c., mg/Kg dry

seduneut) Nominal test concentranons "ill bc selected in consultation with the Sponsor, and willbe

based upon mformation such as the results of exploratory range-findmg toxicity data, known toxicity

data. physical/chemical properties of the test substance or other relevant informanon. Generally, each

test substance concentration used m the definitive test will be at least 60% of the next higher

concentration unless informanon concerning the concentration-effect curve indicates that a dIfferent

dilution factor would be more appropriate.

The water solubility or 05 IS 11.0 118ft(6) Preliminary trials have 5110\\11 lha! the test

material IS stable in sediment Reporting values for pore water and overlymg water docs not seem

meaningful due to the low solubiluy of D5 in water. Therefore. only sediment samples from the

analytical samplmll lest compartments will be collected from each comrol and treatment group at

specified intervals for analysis of the test substance. Results of the analyses will be used to verify the

exposure over umc. The results of ihc ~1ud.v will be based on the nominal lest concentrations in

sediment, when appropnate

To control bias, oligochaetes WIll be rrnpartrally assigned to exposure compartments at test

mitianon. No other potential sources of bras arc expected to affect the results of the study

Survivorship and growth (dry weight) 'VIII be determmed at the cnd of the test period(maximum of

28 days). Mortality in the treatment groups will be used to calculate. when possible. the EC50 value.

The dose-response pattern and appropnate statistical analyses of sun ivorslup and growth will be used

to define the no-observed-effect-concentration (NOEC')and the Jowest-obscrvcd-cffcct-concentraricn

(WEe)

PROTOCOL NO: S83/!l802U6IOUG·SED/SU135&3
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MATERIALSAND METHODS

Test Substance

Information on the characterization of test. control or reference substances is required by

Good Laboratory Practice (GLP) Standards and Pnnciples. The Sponsor is responsible for providmg

WIldlife International. Ltd verification that the test substance has been characterized accordmg to

GLPs prior to rts use In the study GLP charactcnzcuon of the rest substance has been conducted br

the Sponsor and IS documented at Dow Cornmg

Identulcauon

!latch No

EXpIration Dale

Source

CASN"

Ph~SICru DCSCnp!IOlI

Chcunccl Stulnlny

Puntv

Sulubllity

Storage Coudruor-s

Archive Requuemeuts

decamethyicyciopcatastlcxane, supphed a, DowCortung® 1691 FlUId

0000341832

7 Sep12008.extended<ISpan of this study

DowCormngCorporatron, Auburn, MJchigall 4861I

541.U2·6

Colorless hqusl, refer to PDM

Stable, refeerto MSnS

'1919± 0.005area% punty,lIS deiermmed bylIus,mdy

!'.ther. refer to POM,and/ormaybesolublein other commonorganicsolvents

Room Tcmperanrre

1\ reservesampleWII:; not retained for (hIS tt1udl'

The Sponsor" rcsponsrble for all mformation related to the test substance and agrees to

accept an) unused test substance and/or test substance containers remainingat the end of the study.

Preparation of Test Concentrations

11,0 test substance Will be adrrunistered to the test orgamsm m sediment. TIlls route of

adrrurustratton "as selected because It represents the most likely route of exposure to sediment

d\Vc!lm[! organisms

Neat test substance Will first be Incorporated into peat The amount of peat used 111 the

mixru»..· WIll be the same amount required to bnng tile orgamc carbon content of a I 5 kg batch of

scdnncnt tL1 5·", 'Jhe peat and test substance will be 111."cd overnight (approxrmately 12 hours) on a

"1Ia" 11:1.\"' Inc treated peat ;,,(11 til en he added (0 dry sediment that has all ingredients with the

exception of peat and the test substance TI,e mixing time will be as short as possible (approximately

Jll nunutcs) 0' until the nuxture appears to be umformly mixed I11to the seduuent 111eexact nuxmg

PROTOCOl. t-.O 5~3/08U2(JC>fOLIG-SEOJSl!BS83
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time willbe recorded in tbe data Approximately 100 mL ofthe dry mix will then be transferred to 13

replicate test beakers. The test replicates will be 300-mL glass beakers With stainless steel mesh

covered holes 011 opposne sides of the beaker TIle transfer nrne will be kept to a rmnimum

(approximatcl~ 10-20 minutes) and one balch of sediment Will be completely processes before the

other to prevent the potential for vclanhzaaon of the test substance

After all 13 beakers have been filled with sediment, a 2M da~' ration of food (approxunately

ZOOmg of Salmon Starter) Will be added and gently stirred into the dry sediment. Filially,

approxrmately 150mLof well water will be added 10 the beakers. After the beakers have been filled

with water, they WIll be transferred to a water bath that Will be used tor the test. In the water bath the

overlying water will be exchanged twice per day by adding one volume addition every 12 hours to

each beaker and allowing water to passively flow out the holes in the sides of the beakers After

approximarcly -1M hours ofaccluuation and settling, organisms will be added to the beakers.

Test Organism

The ohgochaete. Lumbriculus vanegatus, has been selected as the test species for this study

Oligochaetes represent au important gmup ofaquatic invertebrates, and have been selected for use In

the test based UPOIl past use history and ease ofcultunng III the laboratory. Adult oligochaetes will be

obtauied from a commercial supplier or other reliable source, or from cultures maintained by Wildlifi:

lnternanonal, Ltd Prior to the test, the organisms will be held in a container with sand and overlying

water from the same source and at approximately the same temperature as will be used in the test,

Enough food for 28 days (salmon starter) WIll be incorpor..ted into the scdrment dunng the test

Specificetions for acceptable levels of comamrnants in feed for oligochaetes have not been

established However, there arc no lewis of contanunants reasonably expected to be present in the

diet that are considered to interfere with the purpose or conduct of the study.

Test Sediment

Formulated sediment based on the recomrnendanons of OECD GUIdeline 218 (7) will be

used TIIC sediment Will be composed of apprcxunatclj. 10% sphagnum peat moss. 2ll%sllt and clay

(kaolin clay) and 70% mdustnal quartz. sand The dry constrtuents of thc 5011 WIll benuxed III a PK

Twmshell or equivalent rmxer without peat, smcc peat WIll be mixed .... ith test substance and added

later Calcuun carbonate Will he added as needed to adjust the pH to 70 ± 0.5. The organic carbon

PROTOCOL NO. 58JiOl\0206/0LlG-SED/SUB:il13
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content of the final mixture of sediment should be 5.0 ± 1.0 and may be adjusted by the use of

appropnate amounts ofpeat or sand.

A 28-day ration of food (salmon starter) will be dry mixed into the test compartments after

sedimenthas been added, but rmmediatcly before addmg water to the test compartment, and 48 hours

before addmg the organisms TI,e amount of food added will be documented in the raw data TIle

percent organic carbon's based solely on peat as the source of organic carbon Just as III the OECD

~ 18 tcstmg gurdehne, the food added to the test system durmg the test IS not included m the

measurement of organic carbon

Dilution Water

Water used for the holding and tcstmg of oligochaetes will be obtained from a well

approximateiv 40 meters deep located on the Wildltfe Internauonal, Ltd. site. The water .... i11 be

passed through a sand filter and pumped mto a 37,800-L storage tankwhere the water Will be aerated

With spray nozzles Prior to use the water will be filtered 10 0.45 um in order 10 remove finc paruclcs

Water used for holding and testmg IS characterized as moderately hard TYPical values for hardness,

alkalinity, pH and specific conductance arc approximately.

Hardness,mg/L as CnCO,
Alkaliruty, rng/L as CaCO,
pH
Specific Conductance, j.lmhos/cm

145
190
8.1

))0

Hardness, alkalmrty, pH and specific conductance WIll be measured weekly to morntor the

consistency of the well water. Means and ranges of the measured parameters for the four-week

period precedingthe test \\ III be provided In the final report. Analyses will be performed at least once

annuall, to detcnnmc the concentranons of selected organic and inorganic constituents of the wcll

water and result. of the most recent analyses Will be summanzed 1Il the final report

Test Apparatus

Tile test apparatus Hill consist of a WIldlife lntemanonal, Ltd. diluter unit that lS designed to

hold up to 14 tank. in a temperature conn oiled water bath Each tank can receive renewal rates that

can range from static to greater than 10 lank volume addiuons per day

PROTOCOL NO 583/0S0206/0LlG-SED/SlJBiX3
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Test compartments ",II COnsist of 300 rnl, glass beakers with stainless-steel mesh-covered

holes on OPPosite Sidesof the beaker, The compartmentswill belabeled with the project number, test

concentratron and replicate All replicate beakers UI each treatment group will be indiscnminately

positioned in one or more diluter tanks, Each beaker will contain approximately 100 ml of sediment

and approximately 150 ml of overlying water Dilution water will be delivered directly into each

beaker, passively forcing water out through the holes III the SIdesof the beakers and exchangmg the

water overlying the sedrment. Each replicate beaker \\0111 receive approxtrnately two-volume

addmons of water per day Dilution water delivery will be vcnficd by calibration prior to initiationof

the test Propersystem operation WIll be verifiedat leastone time daily during the test

Environmental Conditions

Lightingused to illummatc the cultures and test chambersduring culturing and testing willbe

provided by fluorescent tubes that emir wavelengthssimilar to natural sunlight (e g , Colortone<!II SO),

A photopenod of 16 hours oflight and 8 hours of dark Will be conlrolled with an automatic timer, A

30-mlllutc transinonperiod of low Iight mtcnsrty WIll be provided when lights go on and off to avoid

sudden changes in light intensity Light intensity Will be measured at lest initration with a SPER

Sciennfic Ltd ligh: meter or equivalent and should fall within the range of 100 to 1000 lux,

The target test temperature Will be 23 ± J"C. Temperature \\ III be measured using a hand

held Iiqurd-m-glass thermometer ,n the ovcrlymg water in one alternating rephcatc test compartment

of each experunerual group at the begmnmg and end of the test and at least three times per week

dunng the test. Temperature also will be measured with a contmuous recorder m a beaker of water

placed adjacent to the test compartments or 10 the negative control diluter tank Recorder

measurement, will be \ erified WIth a hand-held hquid-m-glassthennomcter pnor to test initiation

Dissolved oxygeu Will be measured III the overtymg water from one altemating rephcate of

each cvpcnmental group at the begmnmg and end of the test and at least three limes per week dunng

the test DIssolved oxygen will be measured usmg a Thermo On on Model 1I50Apius dissolved

oxygen rueter, or equivalent In th... event that dsssolved oxygen levels approach or fall below 60%

saturauon. the Sponsor will be notified, and appropriatecorrccnveactions w,1I be taken, If necessary,

to maintain dissolved oxygenlevelsabove60% saturauou.

PROTOCOLNO.. 583/01l020tJIOllG-SED/SllB583
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Measurements of pH will be made on a sample of the overlymg water from One altemating

replicate of each cxpcnmcntalgroup at the begmnmg and end of the test and at least once per week

Water pH measurements wtll be made usmg a Thermo Orion Model 525Aplus pH meter, or

equivalent If a treatment replicate reaches 100%mortality.dissolved oxygen, pH, and temperature

measurements will be taken in that replicate at that time, and then discontinued.

Hardness. alkahmty, specific conductance and ammonia will be measured in a composite

sample of overlying water from the control group rephcates and the highest concentration treatment

group rephcatcsat the begmnmgand end of the test Hardness and alkalnury measurements will be

made by titrauon usmg procedure. based on methods III Standard Methods for the Examinonon of

Water and Wastewater (8) Specific conductance WIll be measured using a Yellow Springs Instrument

Model 33 Sahmty-Conductrvrty-Tcmperature meter. or equivalent Ammonia WIll be measured usmg

a ThermoOnon Model nOAplus pH/lSE meter, or equivalent,

T~'St Procedures and Biological Measurements

After the settlmg penod lor the watcr/sedrment systems. one to two adult oligochaetes will be

nnpartrally drstnbutcd to transfer containers (c g .. glass beakers) until each container holds rts

complement of 10 individuals. The organisms In each transfer container then will be transferred

below the a!f/\\ atcr interface to the test compartments An additional batch of 20 individuals will be

unparually selected at the beginning of the test and will be measured for dry weight Aller

completmg the transfer of organisms, the test compartments wil! be maintained in temperature

controlled diluter tank. -Iest compartments Willbe observed dally to makc visual assessments of any

abnormal behavior (e g leaving sediment, unusual swimming).

Observauons \\ til be made at test tcrrrunatron to dcternunc the number of mortaliues and the

number of mdrviduals cxlubrung cluneal signs of toxicrty or abnormal behavior On Day 28.

oligochaetes WIll be segregated from the sediment and hvc and dead orgarusms will be enumerated.

When the total numbers of individuals found 111 each replicate at test tcnrunanon arc fewer than the

number Jnlllnll~ placed 11\ each rephcatc, then those mrssing \\ ill be considered dead. Dry weights of

survtvrng ohgochates in each rephcatc will be measured at tile end of the test to evaluate effects on

growth

PROTOCOL NO 5S3fOR0206/0LlG-SEO/SUI3583
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Sampling for Analyticnl Measurements

Sediment samples from the analytical samphng test compartments will be collected from

each concentration at the beginmngof the test (no more than one hour after completingthe addition

of organisms to dlc test system), on Day 7, and al the end of the test. There will be two additional

abrottc rephcates in each test group so that addmonalsamplescan be collectedon Day7 and Day 28.

111e overlying water will be removed from the test compartment. Sediment samples will be

processed immediately for analysis when possible, or placed m lIJ1 appropriatestorage container(e g..

glass or polypropylene bottle) and stored under the appropriate conditions (frozen) nntil analyzed,

The samphng scheme IS summarizedbelow

PROPOSED NUMBERS OFVERIFICATION SAMPLES

Expenmemal Group

Control
SolventControl(.fneeded)
Level 1-1.0"" Concentration
Lo\'cl2
Level3

Levd4
Level S-HighConcentration

Day 0 Day 7 Termination (28)
Stld Sed AbIotiC Sed Abloli~

7 7 7 7

111e above numbers of samples represent those collected from the test and do not mcludc

quality control (OC) samples such as matnx blanks and fortifications prepared and analyzedduring

the analyucalchemistryphaseofthe stud)', At thediscretionof the Study Director,samplesfromone

or more appropriate test compartments and/or stock solunons will be collected and ""al) zed If an

analytical error In samphng or analysis is suspected. The reason for the additional samples WIll be

described by the Study Directorand documented In the raw data and final report

Analytical Chemistry

Chemical analysrs of the samples will be performed by Wildlife lntcrnanonal, Lid. The

analytical method used will be based upon chromatographic methodology provided by the Sponsor

PROTOCOL NO 583/080206/0UG-SED/SUB583
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and/or developed at WIldlife Internanonal, Ltd. The methodology used to analyze the test samples

,,,11be documented In the raw data and summarized In the final report

Data Aaaly~is

When the dose-response pattern allows calculation of an EC50 value, the mortality data will

be analyzed using the computer software of C E Stephan (9) 111eprogram was designed to calculate

the EC50 value and the 95%, confidence Interval by probit analysis, the moving average method, or

bmonual probability with nonlinear interpolauon (10, II, 12). The EC50 value will be calculated,

when possible, usmg mortality data collected at the end of the test

Growth (dry weight) data will be evaluated for normality and homogeneity of'varianccs using

TOXSTAT Version 3 5 (13) If the data arc deemed normal with homogeneous variances, hypothesis

tcsnng using analysis of variance (ANOVA) and multiple means tests (c.g.. Dunnett's, Bonferroni,

Scheffe) \\',11 be used (12,13) If the data fall the tests for normality or homogeneity, then data

transformations will be tncd 111 an attempt to correct the condinon When tI,e data transformanons

fml to correct for non-normaluy or hetcrcgcncitv of'vananccs, nonparametncprocedures WIll be used

to Id~l1tlf)' staustrcallySIgnificant differencesamong the experimental groups Additional analysis of

data may be conducted If deemedappropriateby the Study Director TIle results of the analysis will

be documented U1 the raw d,13 and summanzed III the final report

RECORDS TO DE MAINTAINED

Records to be mamtamed for data generated by W ildhfc International, Ltd. WIll include, but

not be tunucd to

A copy of the Signed protocol

2 Identrficnuon and charactenzatron of the test substance, If provided by the Sponsor

Dates of inmaticn and term rnanon "I' the test

Lumbrtculus "onega/us culture records

Stock solution calculation and prcparatron. If applicable. and calculation and preparation of

test conccntraucns

6 Biological observauons

7 Test conditions (light mrcnsrty. photoperiod, etc }

l! Water chemistry result> kg, hardness and alkalinity)

PROTOCOl. NO 583J()~()2()6/0LlG-SEDiSUB.iRJ
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\I Stansncal calculations, if applicable

10 The methods used to analyze test substance concentrations and the results of analytical

measurements. if applicable

11 COP)' of final report.

HNALREPORT

A final report of the results or the study will be prepared by Wildlife Intemanonal, Ltd. The

reportwill mclude, but not be limitedto, Ihefollowing, when applicable.

Name and address of the facihty performingthe study.

2 Dates upon which the study was initiatedand completed, and the defininvcexperimentalstart

and tcrmmanon dates.

3 A statement of compliance signed by the Study Director addressing any exceptions to Good

Laboratory Practice Standards

~ Objectives and procedures. as stated In the approved protocol, lIleludingall changes to the

protocol

The test substance identiflcauon includmg name. chemical abstract number or code number,

strength, punty, composition, and other mformationprovided by the Sponsor.

6 Stability and solubilit~ of we test substance under the conditions of administranon, if

provided by the Sponsor.

A descnpnon of the methodsused to conduct the test

~. A description of the test orgamsms, including the source, scientific name, age or life stage,

feedtypes, light intensityand photoperiod

9 A dcscnption of the preparation of the test solutions

j(j The methods used 10 allocate organisms to test chambers and bcgm the test, the number of

organisms and compartments per chamberper treatment. and the duration ofthe test.

II J\ dcscnpuon of circumstances that rna)'have affected the quality or rntcgrijy of tiledata

12 111e name of the Study Director and the names of other scientists. professionals, and

supervisorv pcrsonncl mvolvcd in the study.

:3 A dcscnptiou of the transformations, calculations, and operations performed on the data, a

summary and analysis of the biologicaldata and analytical chemIstry data, and a statementof

the couclusrons drawn from the analyses

14 Stat.snca! methods used to evaluate the data

PROTOCOL NO ~&310&OlOf,/OLlC;-SED/SUB5&3
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15. TIle signed and dated reports of each of the mdividual scientists or other professionals

Involved rn the study, if appJicable.

16 The 100<11100where raw data and final report are 10be stored.

17 A statement prepared by the quality Assurance Ul1It lisung the dates that stud} mspecnons

and audits were made and the dates of all) findings reponed to the Study Director and

Management.

18 If It is necessary to make correcuons or additions 10 a final report after It has been accepted,

such changes Will be made III the form of an amendment issued by the Study Director. The

amendment w,lI clearly identify the part of the final report that is being amended and the

reasons for the alteration.

CHANGES TO PROTOCOL

Planned changes to the protocol will be in the form of written amendments signed by the

Study Director and approved by ihe Sponsor's Representative. Amendments will be considered as

part of'the protocol and will be attached 10 the fmal protocol. Any other changes WIll be in the form

of wnrten dcvianons signed by the Study Director and filed with the raw data. All changes to the

protocol WIllbe indrcaicd in the final report

GOOD LABORATORY PRACTICES

Thrs study '" III be conducted m accordance WIth Good Laboratory Practice Standards for

EPA (40 CFR Part 160 and/or Pan 792); DECO Principles of Good Laboratory Practices

(ENV/MC/CHEM(98) 17), and Japan MAFF ([1 NohSan. Notification No. 6283, Agncultural

Productron Bureau, I October 1999) Each stud) conducted by Wildlife Intemanonal, Ltd rs

routmcly cxannned by the Wildlrfc Intcmanonal, Lrd Quality Assurance Unit for compliance WIth

Good Laboratory Practices. Standard Opcranng Procedures and the specified protocol A statement

of compliance With Good Laboratory Practices Will be prepared for all portions of the study

conducted by Wrldltfc lnternanonal, Ltd The Sponsor "Ill be responsible for compliance WIth Good

Laboratory Pracuccs for procedures performed by other laboratoncs (e.g , residue analyses or

pathologj R.1\\ data for all work performed at Wildlife International, Ltd and a copy of the tinal

report WIll be tiled by project number If) archrvcs located on the Wildlife Intcrnanonal, Ltd. Site, or at

an alternative location to be specified 10 the final report.

PROTOCOL NO 583108V206iOl.lG·SED/S1I3583
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UsingSpikedSediment

PROTOCOL NO.: 583/080206/0LIG·SED/SUB583
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DATE OF DEVIATION: August 18, 2006

DEVIATION NO.: I

PROJEcr NO.: Sl!3A-108
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DEVIATION:

REASON:

DEVIATION:

REASON:

There was no adjustment for purityof the test substancein !hIS study.

The sponsorhad indicated that test concentrations shouldnot be corrected for
purity prior to study initiation, however, the protocoland data sheetswere
inadvertently prepared usingmga.l./Kg. This deviation had no impacton the
study.

The neat test material was rmxed withthe peat for approximately 15hours
instead of approximately 12hours.

A slightlylongermixing timewasusedto accommodate workschedules This
deviationhad no adverseimpacton the resultsof the study.

_C)/~
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STUDYTITLE:

DEVIATION TO STUDYPROTOCOL

05. A Prolonged Sediment ToxICity Test wnh Lumbriculus variegates
Using Spiked Sediment

PROTOCOL NO.: 583/080206/0LIG-SEO/SUB583

SPONSOR: CentreEuropeendes Silicones
European Chemical Industry Council (Cefic)

DATEOF DEVIATION: Augusl18, 2006

DEVIATION NO.: 2

PROJECT NO.: 583A-108

DEVIATION:

REASON:

Theorganiccontent of the sediment was3.7% instead of 5%.

The carboncontent canval)' dependent upontheorganiccontentof the peat.
Theslightlylower valuedidnot impact the studyand was in acceptable ranges
for riskassessment.
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Project Number 583A-I08

Test Article / Substance / Item

Identification: decamethyIcyclopentasiloxane, supplied as Dow Coming" 1693 Fluid
Batch Number: 0000341832
Expiration Date: 7 Sept 2008, extended as part of this study
Source: Dow Corning Corporation, Auburn, Michigan 48611
CAS Number: 541-02-6
Physical Description: Colorless liquid, refer to PDM
Stability: Stable, refer to MSDS
Purity: 99.19 ± 0.005 area % purity, as determined by this study
Solubility: Ether. refer to PDM, and/or maybe soluble in other common organic solvents
Storage Conditions: Room Temperature
Archive: A reserve sample was not retained for this study

The test article, ZMAT Number or Chemical Name (batch Number 0000341832) was characterized in
accordance with EPA (TSCA) Good Laboratory Practices 40 CFR Part 792 The physical appearance of
the test article was observed to be a colorless liquid. The average area percent purity for
dccamethylcyclopentasiloxanc CDs), was 99.19 ± 0.005 as determined by GC-FID. The GC-MS data
verified the major component in the test article to be Ds and the minor components as D4 and D6. This
batch of test article meets the specifications for physical description, purity and composition as defined in
the MDMS/PDM. The expiration date of the test article was extended to 7 September 2008.
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Formulated Sediment Preparation'
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Constituents

Quartz Sand

Kaolin Clay

Peat Moss

Weight (g)

30,800

4,000

5,200

J The sand and clay were mixed in PK Twinshell mixer for 20 minutes and the dry
sediment was stored under ambient conditions until used. The peat was mixed with
neat test material and added at a later date. The pll of the final sediment mixture
was 7.1.
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Specific Conductance, Hardness, Alkalinity and pH of Well Water Measured
During the 4-Week Period Immediately Preceding the Test

Mean Range

Specific Conductance 314 310-320
(~hoslcm) (N=4)

Hardness 136 136 - 136
(mg/L as CaC(3) (N=4)

Alkalinity 182 180-184
(mg/L as CaC03) (N=4)

pH 8.1 8.0-8.2
(N=4)
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in Wildlife International, Ltd. WeH Water

Pesticidesand Organics

Project Number 583A-I08

Component
Measured Concentration

(ug/L) Component
MeasuredConcentration

(ug/L)

Aldrin
AlphaBHC
AlphaChlordane
BetaBHC
Bolstar
Chlordane
Coumaphos
DeltaBHC
Demeton-O
Demeton-S
Diazinon
Dichlorvos
Dieldrin
Disulfoton
Dursban(Chlorpyrifos)
EndosulfanI
EndosulfanII
Endosulfan Sulfate
Endrin
EndrinAldehyde
Endrin Ketone
EPN
Ethion
Ethoprop
Ethyl Parathion
Famphur
Fensulfothion
Fcnthion
Gamma BHC - Lindane
GammaChlordane
Guthion(Azinphos-rncthyl)

HCB

<0.019
< 0.0096
< 0.0096
<0.038
< 1.9
<0.48
<,2.9
<0.0096
< 1.9
< 1.9
< 1.9
-: 1.9

<0.029
<, 1.9

< 1.9
< 0.0096
, 0.019
<0.019
<0.019
/0.096
'·0.019
<3.8
-: 1.9
-: 1.9
r 1.9
',1.9
< 3.8
< 1.9

0.0096
< 0.096

'·3.8
<, 0.096

Heptachlor
Ilcptachlor Epoxide
Keponc
Malathion
Merphos
Methoxychlor
MethylParathion
Mevinphos
Mirex
Naled
o,p-])DD
o.p-DDE
o,p-DDl'
p,p-DDD
p,p-DDE
p,p-DDT
PCB·IOI6
PCn-1221
PC13-1232
PC13-1242
I'C13-1248
I'CB-1254
PCB-1260
Phorate
Ronnel
Stirophos
Telodrin
Tokuthion
Toxaphene
Trichloroncte
Trithion

< 0.0096
< 0.0096
<0.19
<; 1.9
< 1.9

0.096
1.9
1.9

·'011
"2.9
'·0.019

0.019
<'0.019
··0.019
< 0.019

0.019
0.48
0.48
0.48
OA8
048
0.48
0.48
1.9
1.9
1.9
00096
19

0.96
1.9
19

'Analyses performed by Lancaster Laboratones on samplescollectedon December 15.200S.
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Metals

Project Number 583A-I08

Component

Aluminum
Antimony

Arsenic
Barium
Beryllium
Bromide

Cadmium
Calcium
Chloride

Chromium
Cobalt
Copper

Fluoride
Iron
Lead

Measured Concentration
(mg/L)

<0.200
<0.0200

<0.0200
< 0.0050
.' 00050

· 2.5
~ 00050
33.1
27

· 0.0150
· 0.0050
· 0.0100

0.56
<' 0,200

~0.0200

Component

Magnesium
Manganese

Mercury
Nickel
Nitrate Nitrogen
Nitrite Nitrogen

Potassium
Selenium
Silver

Sodium
Sulfate
Thalhurn
Vanadium
Zinc

Measured Concentration
(rng/L)

13.3
<0.0050

<0.00020
<0.0100
c 0.50
. 0.50

7.65
<0.0200
<: 0.0050

19.1
<50
< 0.0200

<0.0050
<0.0200

'Analyses performed bv Lancaster Laboratories on samples collected on December 15,2005.
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Analytical Method Flowchart for the Analysis of D5 in Sediment

FLOWCHART FOR THE ANALYSIS OF D5 IN
SEDIMENT

Rinse all glassware with ethyl acetate .

.J,
Slowly decant the overlying water from the sample beakers to a glass container. Stir the remaining

sediment-pore water to homogenize. Add the requisite volume of sediment
(~5 mL) to each centrifuge tube.

.J,
Fortify recovery samples with the appropriate stock solution. Unfortified sediment will serve as

the matrix blank.

.J,
Add 10.0 mL HPLC-grade bottled water and 5 J..lL of internal standard to each sample and QC.

.J,
Add approximately 20 mL of ethyl acetate to each sample. Vortex and shake each sample for one

minute. Centrifuge at 60% speed for approximately five mmutes.

.J,
Transfer the ethyl acetate layer (top layer) into a 50.0 mL volumetric flask containing 2.5 g of

sodium sulfate .

.J,
Repeat the extraction procedure with an additional 20 mL of ethyl acetate combining ethyl acetate

portions in the proper volumetric flask, Bring to volume with ethyl acetate.

Transfer 1.00 mL of extract into autosampler vials and add 50.0 J..lL MSTFA (N-methyl,
N-trimethylsilyl trifluoroacetamide) to each vial. Submit for analysis.
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INSTRUMENT:

Typical Gas Chromatograph (GC) Operational Parameters

AgilentModel 6890 Gas Chromatograph(GC)

DETECTOR:

ANALYTICAL COLUMN:

INJECTORTEMPERATORE:

Hewlett-Packard Flame Ionized Detector(FlO)

J&W DB-5MSColumn (0.25 mm x 30 m, 0.25 IJ.m film
thickness)

OVEN:

DETECTOR TEMPERATURE:

INJECTION VOLUME:

CARRIERGAS:

HEAD PRESSURE:

APPROXIMATE D5 PEAK
RETENTION TIME:

Initial temperature:
Initialhold time:
Ramp:
Final temperature:
Final hold time:

1.0 IJ.L

Helium

~12 psi

11.9minutes

50°C
1.00 minute
8.00°C/minute
150°C
0.00 minute
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Analytical Stocks and Standards Preparation
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A stock solution of D5 was prepared by weighing 0.1004 g on an analytical balance. The test

substance was transferred to a IOO-mL Class A volumetric flask and brought to volume using 80% (DMF)

: 20% toluene. This primary stock solution (1.00 mg/mL) was used to prepare the calibration standards in

ethyl acetate. The following shows the dilution scheme for a set of calibration standards:

Stock Final Standard
Concentration Aliquot Volume Concentration

(mg/mL) lli1.l (mL) (mg/L)

1.00 10.0 10.0 1.00
l.OO 50.0 10.0 5.00
1.00 150 10.0 15.0
1.00 300 10.0 30.0
l.OO 500 10.0 50.0
1.00 700 10.0 70.0

A stock solution of Tetrakis (trimcthylsilyloxy) silane (D5 internal standard) was prepared by

weighing 0.1031 g (weight corrected for purity) on an analytical balance. The internal standard was

transferred to a IOO-mL Class A volumetric flask and brought to volume using 80% (DMF) : 20% toluene.

This primary stock soluuon (1.00 mg a.i./mL) was diluted in 80% (DMF) : 20% toluene to prepare a

0.150 mg a.i./mL stock solution. The 0.150 mg a.i.lmL stock solution was added to all samples and

calibration standards (5 ul, and 50 ul., respectively).
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Example Calculations for a Representative Sample

The analytical result and percent recovery for sample number 583A-108-4, with a nominal

concentration of 250 mgIKg, were calculated using the following equations:

.. peak area - (y-intercept)
Concentration of D5 m sample (mg/Kg) = slope x dilution factor

. _ Measured concentration of sample (mg/Kg)
Percent of nominal concentration - Nominal concentration of sample (mg/Kg) x 100

Peak Area = 683.20709
Yvlntercept = 24.42368
Slope = 81.95
Dilution Factor = 11.3

., 683.20709 - 24.42368
Concentration of D5 m sample (mg/Kg) = 81.95 x 11.3

Concentration ofD5 in sample (mg/Kg) = 90.6*

P I'nomi 1 . 90.6mgfKg!(erccnt 0 nomina concentration = 250 mgIKg x )()

Percent of nominal concentration = 36.3%*

* Results \\ ere generated using Excel 2000 in the full precision mode. Manual calculations may differ
slightly.
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Sample Concentration of D5
Number Sample Fortified Measured' Percent

(583A-I08-) Type
(mg/Kg) (mg/Kg)

Recovery/

MAB-I Matrix Blank 0.0 ND
MAB-2 Matrix Blank 0.0 ND
MAB-3 Matrix Blank 0.0 ND

MAS-I Matrix Fortification 60 58.3 97.2
MAS-2 Matrix Fortification 200 183 91.4

MAS-3 Matrix Fortification 60 63.1 105
MAS-4 Matrix Fortification 200 197 98.3

MAS-5 Matrix Fortification 60 643 107
MAS-6 Matrix Fortification 200 181 90.4

Mean = 98.2
Standard Deviation = 6.81

CV= 6.93%

1 Not detected.
2 Results were generated using Excel 2000 in the full precision mode. Manual calculations

may differ slightly.
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Representative Calibration Curve for D5

,------------ .---- -------

Project Number 583A·108
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-----'
Slope = 81.95; V-Intercept = 24.42368; R2 = 0.9990
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Representative Chromatogram ofa Low-level D5 Calibration Standard

FID1 A, (X\603_GC3\1IDATAID58\OO1F0201 0)

li,'~ I,!II
IIJJJl L!.,-,,--- ~\...-A-.--l--.JI...--

-200 r '-~--i ------, ~-}

Nominal concentration: I 00 mg/L

"T"" ,

8
-,----.-- -, - ----,..---,- ~-- '-----r-- -~

10 12 14 ml
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Representative Chromatogram of a High-level D5 Calibration Standard

FID1 A. (XI603_GC311IDATAID58I006F0701.D)

counts

1200

1000

800

800

'~~--l-----"--'

10

Nominal concentration: 70.0 mg/L
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Representative Chromatogram of a Matrix Blank Sample

FID1 A, (X\603_GC3\1\DATA\D58\OO7F0801 D)

counts

1200

~ - -.----,- , -~-~-l - r -~~ , - - ~~-- c -,---,---'- - -~,~ --- , --~ ----------r---r- ,-~
o 2 4 6 8 10 12 14 ml

Sample number 583A-I08-MAB-1. The arrow indicates the approximate retention timeofD5.
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Representative Chromatogram ofa Matrix Fortification Sample

counts

1200

1000

800

600

BF0901 0)

I

400

200

o

-200-l-------1
, ----.--r- "._~-, -~-.,. ~ 1 .--.---.

o 2 466
, ._,---r-

10
-,-----..--, -..--r -T ... ~

12 14""

Sample number 583A-} 08-MAS-}; nominal concentration 60.0 mg/Kg,
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counts

1200

1000

800

Representative Chromatogram of a Test Sample

FI01 A, (X:1603_GC31110ATAI058\013F1501 0)

!I
i

600

I ",
I

400

11\ \~I
1'1
m

200
I' ~

"J,jl~ ! '"
0

Iii

J~ V
~

-200 L- ;Lr--..J-
,~-' --,---,- , -,- --~ 1---'-- •. ~.............-- - I .~-~ ----,---r- -~--~

0 2 4 6 8 10 12 14 ml

Sample number 583A-108-4; Day 0; 250 mg/Kg nominal concentration
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Observations1 of Mortality. Reproduction and Effects b~ Replicate in a Prolonged Sediment Toxicity Test with theOligochaete (Lumbriculus variegatlL5)

Mean Measured Day
Concentration Number

(mg Kg) Replicate Exposed 0 I 2 3 4 5 6 7 8 9 10 II 12 13 14

A 10 AN AN AN AN 2H: 2G: 2H. lJ: 4G; IH; IG: AN 2G; 3G: AN
3G; AN 3G: IG; AN 3G; AN AN AN
AN AN AN AN

B 10 AN AN AN AN so, 8G: IH: IJ: 4G; 3G: AN AN IG: IH: IG:
AN AN 4G. AN AN AN AN 2G: AN

AN AN

C 10 AN AN AN AN 4H: IH: 8G: AN AN AN AN AN IG" AN IH:
2G; 4G: AN AN AN
AN AN

D 10 AN AN AN AN IH: 2H: 4G: IG: 3G: 5G: AN AN 3G: 2G: AN
AN 3G" AN AN AN AN AN AN

Negative Control
AN

E 10 AN AN AN AN 2G: 2H: 2H: AN IG: IH: IG: IG: 5G: IG: IG:
AN 40: 2G: AN 3G; AN AN AN AN AN

AN AN AN

F 10 AN AN AN AN 4H; 4H: 2H; 3G: IH: IH: AN AN 3G: IG: AN
IG: IG: 3G: AN IG; AN AN AN
AN AN AN AN

G 10 AN AN AN AN 3H: 3H: 3H: 2G: AN 5G; 2G" IG: 3G: 2G: 2G:
AN 3G: AN AN AN AN AN AN AN AN

AN

H 10 AN AN AN AN IH; 3G: 2H: AN AN IH; IG: AN IG; IG: AN
3G; lJ: 5G: AN AN AN AN
AN AN AN

'Observations: AN - appearnormal. G = observedon the surface of the sediment H = observedclimbingthe wallsof the testchamberor on the screens; J = observedoutsidethe testchamber.
placed back inthe nearesttest chamber.



Wildlife International, Ltd.
Project Number 583A-108

---------

- 64-

Appendb; 7
Page 2

Observations of Mortality . Reproduction and Effectsby Replicate in a Prolonged Sediment Toxicity Test \\ ith the Oligochaete(Lumbriculus variegatusy

Mean Measured Dav
Concentration Number

(mg.Kg) Replicate Exposed 0 I 2 3 -l 5 6 7 8 9 10 II 12 13 l-l

A 10 AN AN AN AN -lH: 7H: 2H; 3G: 2J: 3H: IG: AN 2G: lH. 2G:
IG: AN -lG: AN 2G: AN AN AN AN AN
AN U. AN

AN
B 10 AN AN AN AN lH: 7H: 2H: AN 2G; IJ; AN IG: IG: 3G: IG:

6G: U: 70: AN 3G; AN AN AN AN
AN AN AN AN

C 10 AN AN AN AN 2G; -o. 3H: IG: IG; IG: lH: AN 2G: 2H: IG:
AN U: 2G: AN AN AN AN IJ; AN AN

AN AN AN
D 10 AN AN AN AN 2G: IH; 3H: 2G: U; 2G; IG. AN AN 2G: AN

AN U; 3G. AN AN AN AN AN
2-l AN AN

E 10 AN AN AN AN 3H: -lH: lH: 4G: IG; lH: !G; AN 2H: IG: AN
IG: AN IJ; AN AN !G. AN 3G: AN
AN AN AN AN

F 10 AN AN AN AN AN U: 2G: AN IG; AN IJ: AN IH: AN lH.
AN IH: AN IG: IJ: AN

AN AN AN
G 10 AN AN AN AN IH: 2G: 2G: AN AN 30: 2J; AN 3G; 2G; IH:

2G: U: AN AN 3G: AN AN IG:
AN AN AN AN

II 10 AN AN AN AN lH: IH: AN AN IJ; AN IJ: AN AN !J. AN
AN AN IG: AN AN

AN

'Observations: AN ~ appeal 110n11al: G - observed on the surface ofthe sediment H= observed climbing the walls of the test chamber oronthe screens: J = observed outside the test
chamber, placed back inthe nearest test chamber
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Observations of Mortality. Reproduction and Effects b~ Replicate in a Prolonged Sediment Toxicity Test with the Oligochaete (Lumoriculus variegatusi

Mean Measured Dav
Concentration Number

(mg.Kg) Replicate Exposed 0 I 2 3 4 5 6 7 8 9 10 II 12 13 14

A 10 AN AN IH: AN 2G: 2H: 3G: 3G: IG; IG: AN AN AN AN AN
AN AN IG: IJ; AN AN AN

AN AN
B 10 AN AN AN AN 3H: 3G: 2H: AN IJ: 11, 3G: AN AN IG: IH:

4G, 2H: 7G: 3G: AN AN U: IG:
AN AN AN AN AN AN

C 10 AN AN AN AN 3G: 10. 2G: 2G: IJ: IG, IG, AN AN AN AN
AN AN AN AN IG: AN AN

AN
n 10 AN AN AN AN 2H: 4G: 3G: 3G: IG; 3G: IG: AN IG; AN IG:

3G: AN AN AN AN AN AN AN AN
46 AN

r 10 AN AN AN AN 1Il: 611. 2H: 10: AN 3G: 2G, AN IR AN 3G:
IG: 3G: 3G: AN AN AN IG: AN
AN AN AN AN

F 10 AN AN AN AN 2G: 4H: 4G: 2G: 3G; 2H: AN AN lR IG: 2G;
AN 2G: AN AN AN AN 3G; AN AN

AN AN

G 10 AN AN AN AN 10: 2H: nr, AN IG; 3G; AN AN AN AN IG;
AN 2G: 5G: AN AN AN

AN AN
H 10 AN AN AN IG: 3H: 3H: IH: AN AN 3G: 3G: AN 2G: IG: AN

AN AN AN AN AN AN AN AN

'Observanons AN .appear normal: G ~ observed on the surface of the sediment H = observed climbing the walls of the testchamber oronthe screens; J = observed outside the test
chamber. placed back inthe nearest testchamber
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Obseiv auons of Mortality. Reproduction and Effects by Replicate 111 a Prolonged Sediment Toxicity Test with the Oligochaete (Lumbriculus vanegatusi

Mean Measured Dav
Concentration Number

(mg Kg) Replicate Exposed 0 1 2 3 4 5 6 7 8 9 to 11 12 13 14

A 10 AN AN AN AN 10: IH: IH. AN 3.1: IH: 10: AN 20: IH: AN
AN IJ. 30: AN AN AN 1.1: 10:

AN AN AN AN

B 10 AN AN AN AN 20. IH: IH: AN 10: 10: AN AN 20: AN IG:
AN 2G: IG: AN AN AN AN

IJ: AN
AN

C 10 AN AN AN AN IH: lH: 8G: AN IJ; 10: AN 10: AN AN 3G:
10; 2G: AN IG; IH: AN AN
AN AN AN AN

D 10 AN AN AN AN lH: 3H: 8G: U:AN 10; 3H: IJ: AN IH: 4G: IG:
4G: 2G: AN AN AN AN 2G; lH; U:

94
AN 2.1: AN AN AN

AN

E 10 AN AN AN IG: AN 2.1: 2G; AN AN lH; AN AN AN 3G. IG:
AN AN 31: AN lJ; AN

AN AN

F 10 AN AN 2H: 2G: IG: IH: 2G: IG: IJ; IH; AN AN 1.1; AN IG;
AN AN AN 21: 1.1. AN AN AN AN IH;

AN AN AN

G 10 AN AN IH: AN 3G: IH: 30: IG. AN 2G; AN IG: 2G: 2G: 2G:
AN IH: 4G: 2.1: AN AN AN IJ; AN AN

AN AN AN AN

H 10 AN AN AN 10. IG: AN 3.1: IG: AN IH: 2G: AN IG; IG: AN
AN AN AN AN 10; AN AN AN

AN

'Observations: AN ~ appear normal; G" observed on the surface ofthe sediment H ~ observed climbing the walls of the test chamber or on the screens: .1 = observed outside the test
chamber. placed back in the nearest test chamber
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Observations of Mortality. Reproduction and Effects by Replicate in a Prolonged Sediment Toxicity Test with theOligocbaete(Lumbriculus mriegatus)

Mean Measured !Jav
Concentration Number

(mg Kg) Replicate Exposed 0 1 2 3 4 5 6 7 8 9 to 11 12 13 14

A 10 AN AN AN IG-. IH; 3J; 2G: IJ: 10; AN AN AN 2H; IH: IG:
AN 30: 21-1: AN AN AN AN AN AN

AN AN

D to AN AN AN AN AN 2J; 2G: IJ: AN AN AN AN AN AN IH:
AN AN AN AN

C 10 AN AN AN AN AN 3J: 20: 2J: IJ; AN AN AN AN AN IH:
AN 41: AN AN AN

AN

D to AN AN 10: AN AN AN 5J: 10: 2J: AN 11-1: AN 2H: AN AN
AN AN AN AN AN AN

E 10 AN AN AN IG: 30: 2H: 2H; IG: AN 40: 20: AN 3H. AN 10:
226 AN AN 5G: 2G: AN AN AN IG: AN

AN 4J: AN
AN

F 10 AN AN AN AN 4G: IG: IG: IJ: 11: AN AN AN IJ: AN AN
AN 3J: 3J: AN AN AN

AN AN

0 10 AN AN AN AN 3G; IG: 5G: 2J: AN AN 2J:AN AN AN AN 2H:
AN 4J; 11: AN AN

AN AN

H 10 AN AN AN AN 3G: 3J. 4G: 1.1: 3G: IH; 3G: AN 3G: AN IH:
AN AN AN AN AN 10; AN AN AN

AN

'Observations: AN; appear normal,G; observedon the surface of the sediment: H = observedclimbingthe wallsof the testchamber or on the screens: J = observedoutside the test
chamber. placed back in the nearesttest chamber
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Observations of Mortality. Reproduction and Effects by Replicate in a Prolonged Sediment Toxicity Test with the Oligochaete (Lumbriculus variegatusy

Mean Measured Dav
Concentration Number

(mg Kg) Replicate Exposed 0 1 2 3 '-I 5 6 7 8 9 10 II 12 13 14

A 10 AN AN lH: AN 3H. 3H: lH; AN AN 2H: AN AN lH; 11: lH;
AN 7G IJ. 2J: AN IG; AN AN

AN AN AN

B 10 AN AN AN AN 4G: 3H: IG: 2G: lH; IH: IG: AN 2H: AN lH:
AN IJ: lH: AN AN AN AN IG; lJ:

AN 4J: AN AN
AN

C 10 AN AN AN AN 1.1: 5J: 2G; 2G: AN lJ. AN 11; AN lG: AN
'-IG: AN 4J: AN 2H; AN AN
AN AN 3G:

AN

D 10 AN AN AN AN lH. IG. lG. lG: lJ; 2H: lG; 2J; AN AN AN

495
3J: 4J; lJ: AN AN AN AN AN
AN AN AN

E 10 AN AN AN AN lG: 2J: 4J: 3J: AN AN AN AN 3J: AN AN
lJ: AN AN AN AN

AN

F 10 AN AN AN AN IH: 3G; 2J: lJ: AN AN AN AN AN IJ: AN
1J: AN AN AN AN
AN

G 10 AN AN AN AN lH: IH. 2J: IG: AN 3H; AN AN AN AN AN
4.1. IJ: AN AN AN
AN AN

11 10 AN AN lH: AN 2G: 3G: lH. AN AN 2H: 2G: AN lG: AN AN
AN 3.1: AN AN AN AN AN

AN

'Observations AN = appear normal: G observed on the surfaceof the sediment H = observedchmbing the walls of the testchamber or on the screens: .1 = observedoutside the
lest chamber. placed back in the nearest test chamber
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Observations of Mortality. Reproduction and Effectsby Replicate ina Prolonged Sediment Toxicity Test with the Oligochaete iLumbriculus voriegatusi

Mean Measured Da....
Concentration Number

(mgKg) Replicate Exposed 0 1 2 3 4 5 6 7 8 9 10 II 12 13 14

A 10 A.'\ A.'" AN A.'I -lG: IH; AN IG; IG; 2G; AN Ai'S IG; 3G~ Ac.'\
11; IG: AN AN Al'l AN AN
1H: 21:
A.'I Ai\'

B 10 A..'-: A..'I .W .-\,'\ 6H: 3H: 3J; 1J: 5G; 5G: AN U: -1H; 4H: 3G:
U:AN 4G: IG: 7G: AN A.'Ii AN 3G; AN AN

IJ: A..'Ii A.'-: AN
Ai\'

C 10 .-\." A?\ .-\.'\ IG;A~ 6H: 7G: 3G: 3J: IG: 2G; AX A."! 3H; IH. 2H:
4G AN Il .-\.'\ AN A.'! 11: 4G. IG:

.-\.'\ .-\.'I A?\ Al'\

D 10 xx A:-\ .\!'\ 2G:A:-I 2H: -1G: 6G: 1H: ~G; 5H. .-\.'" AN 3H: 3G: IG:

1272
4J: .-\.\1 A~ 11: 60: .W A..\J .\.l\' A~ .-\.1\1

A.'\ ..\)..;
E 10 A:-\ A..\; .W .-\.'1 IG: 3G: A..N IJ: .-\."1 Ai'i AN AN IG; IH: 11:

1H: 11-1: .-\.'1 IJ: AN AN
Il.-\.'1 AN AN

F III .\!\: A.'\' AN A:\ 3H: 2G: IJ: .-\.l\ AN 1\."1 .W U; .-\.'1 lH: .-\.'\
31:A1\ 3J: .\!'I AN IJ:

A~ AN

G 10 .\ 'i ."'...'1 Ax .-\.'\ 1H: 21: IG: .-\,l\; IJ: 2H: .-\.'\ IH: 3J: A:-J Alii
2G: AN U: AN A.'! AN .-\.'1

.U: .'\1\ .\1'1

H io .-\:-; AN .\:-\ .-\.'\ IH: IH: A.l\ IG: IH; A..1II .-\.l\I AN IG; AN AN
2G: 21: .'\l'l AN AN

3J:AN AN

'Observations. AN = appear normal:G .. observedon the surfaceof the sediment:H =observedclimbingthe walls of the test chamberoron the screens;J =observedoutside the test
chamber. placed backin the nearest test chamber
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Observations of Mortality. Reproduction and Effects by Replicate in a Prolonged Sediment Toxicity Test with the Oligochaete (Lumbriculus vartegatuss

Mean Measured Dav
Concentration Number

(mgKg ) Replicate Lxposed 15 16 17 18 19 20 21 22 23 24 25 26 27

A 10 20: 3G. 2G: AN IH: AN IG: AN AN AN AN AN AN
AN AN AN AN AN

B 10 IG: 1II: IH: AN AN AN 10: IG, AN AN AN AN AN
AN 2G: AN AN AN

AN

C 10 IG: W. AN AN IG: AN AN AN AN AN IG. AN AN
AN AN AN AN

D 10 3G: 30: 3G: AN AN AN AN AN AN AN IG; AN AN
Negauvc Control AN AN AN AN

t. 10 2G: IG: AN AN AN AN AN IG: AN AN IG; AN AN
AN AN AN AN

F 10 IG: 2G: AN AN AN AN IG. AN AN AN AN AN AN
AN AN AN

G 10 IG; 2G: IG: AN AN AN AN AN AN AN AN AN AN
AN AN AN

H 10 AN 6G: 2G: AN IG: AN AN AN AN AN AN AN AN
AN AN AN

lObsen'ations: AN = appear normal: G = observed on the surface of the sediment: H = observed climbing the walls of the test chamber or on the screens.
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Observations of Mortality. Reproduction and Effects b~ Replicate ill a Prolonged Sediment Toxicity Test with fhe Oligochaete (Lumbriculus vanegatusy

Mean Measured Uay
Concentration Number

(mg Kg) Replicate Exposed 15 16 17 18 19 20 21 22 23 24 25 26 27

A 10 20: 4H: 20: AN AN AN AN AN AN AN AN AN AN
AN 30: AN

AN

B 10 3G: 2H: 30: IH: AN AN AN AN AN AN AN AN AN
AN 40: AN AN

AN

C 10 AN 30: IH: IG: AN AN AN AN AN AN AN AN AN
AN AN AN

D 10 20: 2H: AN IG: AN AN AN AN AN AN AN 10; AN
AN 20: AN AN

24 AN

E 10 10: 20: AN AN AN AN AN AN IG: AN AN AN AN
AN AN AN

F 10 20: IH: AN AN AN 10: AN AN AN AN AN AN IG.
AN 30: AN AN

AN

G 10 AN 3G: IG. AN 10: AN AN 10; AN AN 10: AN 10:
AN AN AN AN AN AN

H 10 IG: AN IH: AN AN AN !J. AN AN AN AN AN AN
AN 20: AN

AN

'Observations: AN =appear normal:0 =observedon the surfaceofthe sediment; H =observedclimbingthe walls of the test chamberor on the screens;J =observed
outside the testchamber. placed backin the nearest testchamber
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Observations of Mortality. Reproduction and Effects by Replicate in a Prolonged Sediment Toxicity Test with the Oligochaete (Lumbriculus voriegatusy

Mean Measured Day
Concentration Number

(mg Kg) Replicate Exposed 15 16 17 18 19 20 21 22 23 24 25 26 27

A 10 AN AN AN AN AN AN AN AN IG: AN AN AN AN
AN

Fl 10 AN 3G: 3G: AN AN AN AN AN AN AN AN AN AN
AN AN

C 10 AN IH: 2G: AN AN AN AN AN AN AN AN AN AN
2G: AN
AN

D 10 AN IG: AN AN AN AN AN AN AN AN AN AN AN
46 AN

E 10 2G. 2G: 2G: AN AN AN AN AN AN AN AN AN AN
AN AN AN

F 10 AN AN 2H: AN AN AN AN AN AN AN AN AN AN
AN

G 10 AN 2G: AN AN AN AN AN IG: AN AN AN AN AN
AN AN

H 10 AN 5G: 3G. AN AN AN AN AN AN AN AN AN AN
AN AN

'Observations: AN = appear normal: G = observed onthe surface ofthe sediment: H~ observed climbing the walls ofthetest chamber oronthe screens,
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Observationsof Mortality. Reproduction and EffectsbyReplicate ill a ProlongedSedimentToxicityTest with the Oligochaete(Lumbriculus variegatusy

Mean Measured Day
Concentration Number

(mg. Kg) Replicate Exposed 15 16 17 18 19 20 21 22 23 24 25 26 27

I\. 10 1H: 2H: AN 10: 2H: AN AN AN IG: AN AN AN AN
20: 10: AN AN AN
AN AN

B 10 10; IH: 2H: AN AN AN 10: 10: AN AN AN AN AN
AN 40: 10: AN AN

AN AN
C 10 AN AN AN 11; AN AN AN AN AN AN AN AN AN

AN
D 10 AN 2H: AN AN AN AN AN AN AN AN AN AN AN

94 10:
AN

E 10 AN 10. AN IH: AN AN AN AN AN AN AN AN AN
AN AN

F 10 AN AN IH: IH: AN AN AN AN AN AN AN AN 11:
AN AN AN

0 10 AN IH: IH. IJ: AN AN AN AN AN AN AN AN AN
I\.N AN AN

H 10 11: IH: AN AN AN AN AN AN AN AN AN AN AN
AN AN

'Observations; AN appear n0I111al: G= observed onthe surface of the sediment: H= observed climbing the walls ofthetestchamber or011 thescreens; J = observed
outside the test chamber. placed back inthe nearest test chamber
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Observations of Mortality. Reproduction and Effects by Replicate in a Prolonged Sediment Toxicity Test with the Oligochaete (Lumbriculus vartegatusi

Mean Measured Dav
Concentration Number

(mg Kg) Replicate Exposed 15 16 J7 18 19 20 21 22 23 24 25 26 27

A 10 AN )H: AN IH: AN AN AN AN AN AN AN AN AN
30: AN
AN

13 10 10: IH: 10. AN AN AN AN AN AN AN IJ: AN AN
AN AN AN AN

C 10 IH: AN AN AN AN AN AN AN AN AN IG; AN 10;
AN AN AN

D 10 AN AN IH: AN AN lJ: AN AN AN AN u. AN AN
AN AN AN

226
F 10 2H. 3G: AN AN AN AN 10: AN AN AN AN AN AN

AN AN AN
F 10 lJ: AN AN AN AN AN AN AN AN AN AN AN AN

AN
G 10 2H: 2H: IG. IH: AN AN AN AN AN AN AN AN AN

AN 3G; AN AN
AN

H 10 lJ; AN AN AN AN AN IG: AN AN AN lJ; AN AN
AN AN AN

'Observations. AN = appear normal: G = observed onthe surface ofthesediment H ~ observed climbing the walls ofthe testchamber oronthe screens: J = observed
outside the test chamber. placed back inthe nearest testchamber
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Observations of Mortality. Reproduction and Effects by Replicate in a Prolonged Sediment Toxicity Test with the Oligochaete (Lumbriculus variegatuss

Mean Measured Dav
Concentration Number

(rug/Kg) Replicate Exposed 15 16 17 18 19 20 21 22 23 24 25 26 27

A 10 IH: 2G: AN AN 4J: AN U; IG: U: AN AN IG; AN
AN AN AN AN 2J; AN AN

AN

8 10 IH: IG: AN 2J: 2J: AN IJ: AN U; AN IG; IG; U.
AN AN AN AN AN AN AN IJ; AN

AN

C 10 lJ: AN IH: U: AN AN AN AN 2J: IJ: AN IJ: AN
AN AN AN AN AN AN

495 D 10 AN AN AN AN U: AN IJ: AN AN AN IG: AN AN
AN AN AN

E 10 AN AN AN AN AN AN AN AN IJ: AN U: AN IJ:
AN AN AN

F 10 IH: AN AN U: AN AN AN AN AN U: AN AN AN
AN AN AN

G 10 AN AN AN AN AN AN AN AN AN AN AN AN AN

H 10 IJ: IH; 3G: 3J: AN AN AN AN AN IJ; AN IJ: AN
AN AN AN AN AN AN

'Observanons, AN = appear normal; G = observed Oil the surface of the sediment H = observed climbing the walls of the test chamber or Oil the screens: J =
observed outside the test chamber. placed back illthe nearest test chamber
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Observations of Mortality. Reproduction and Effects by Replicate in a Prolonged Sediment Toxicity Test with the Oligochaete (Lumbriculus variegatusy

Mean Measured Dav
Concentration Number

(mg Kg) Replicate EXlX)Sed IS 16 17 18 19 20 21 22 23 U 25 26 27

A 10 Itt 2G: AN io, AN AN AN AN AN AN AN AN AN
AN AN AN

B to 3G: 2H: 2H: AN AN AN AN AN AN U: AN AN IG:AN
AN 3G: IG: AN

AN AN
C 10 IH: 3H: 2H: IG: AN AN AN AN AN AN AN AN AN

AN AN AN AN
1272 D 10 IG. 2G: AN AN AN AN AN AN AN AN AN AN AN

AN AN
E 10 IH; l H; IG: AN IG; AN AN AN AN AN AN AN AN

AN AN AN AN
F 10 AN AN AN AN AN AN AN AN AN AN AN AN AN

G to AN AN AN IG: AN AN AN AN AN AN AN AN AN
AN

H to AN AN AN AN AN AN AN AN AN AN AN AN AN

'Observations AN = appear normal: G= observed onthesurface ofthesediment: H= observed climbing thewalls ofthetestchamber oronthescreens.
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Observations of Mortality. Reproduction and Effects by Replicate in a Prolonged Sediment Toxicity Test with the Oligochaete (Lumbriculus variegatuss

Mean Measured
Concentration

(mgKg) Replicate

Negative Control A

B

C

D

E

F

G

H

2~ A

B

C

D

E

F

G

H

lObscryutions AN - appear normal.

No.
Dead

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

Day 28

No.
Obs. Survivors

AN 29

AN 33

AN 17

AN 20

AN 29

AN 27

AN 2~

AN 26

Mean (± Stdev) 25.6 (= 52)

AN ~O

AN ~5

AN 42

AN 33

AN 30

AN 23

AN 39

AN 10

Mean (± Stdev) 32.8 (± 11.6)
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Observations of Mortality. Reproduction and Effects by Replicate in a Prolonged Sediment Toxicity Test with the Oligochaete (Lumbriculus variegarusy

Mean Measured
Concentration

(mg Kg) Replicate

-16 A

B

C

D

E

r
G

H

9-l A

B

C

D

E

F

G

H

'Observations: AN = appear normal,

No
Dead

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

Day28

No,
Obs Survivors

AN 14

AN 35

AN 32

AN 29

AN 31

AN 36

AN 33

AN 31

Mean ('" Stdev) 30.1 (= 6.9)

AN 43

AN 38

AN 3-1

AN -l3

AN 15

AN 18

AN 41

AN 18

Mean (± Stdev) 31.3(± 12.2)
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Observationsor Mortality _Reproduction and Effectsby Replicatein a ProlongedSedimentToxicity Test with the Oligochaete (Lumbriculus variegatusi

Mean Measured
Concentration

(mg Kg) Replicate

226 A

B

C

D

E

F

G

H

..\95 A

I3

C

D

E

F

G

H

'Observatrons: AN = appear normal.

No.
Dead

o
o
o
o
o
o
o
o

o
o
o
o
o
o
o
o

Day 28

No.
Obs. Survivors

AN 12

AN 14

AN 10

AN 23

AN 53

AN 16

AN 18

AN 18

Mean (± Stdev) 205 (00 13.7)

AN 21

AN 21

AN 23

AN 16

AN 20

AN 13

AN 10

AN 25

Mean (± Stdev) 18.6 (± 5.2)
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Observations of Mortality. Reproduction and Effects by Replicate in a Prolonged Sediment Toxicity Test with the Oligochaete (Lumbriculus variegatusi

Mean Measured Day 28
Concentration

No.(mg Kg) Replicate
Dead Obs.

1272 A 0 IG:AN

B 0 AN

C 0 AN

D 0 AN

E 0 AN

F 0 AN

G 0 AN

H 0 AN

Mean (± Stdev)

'Observations: AN ~ appeal normal; G = observed on the surface of the sediment.

No.
Survivors

23

51

35

-ll

20

10

18

12

26.3 (± 14.6)
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Worm Dry Weights by Replicate in a Prolonged Sediment Toxicity Test with the Oligochaete (Lumbriculus vanegarusi

Average Individual Dry Weight (mg) by Mean Measured Concentration

Negative 24 46 94 226 495 1272
Replicate Control mg/Kg rug/Kg mg/Kg mglKg mglKg mg/Kg

A 0.928 0.910 1.050 0.923 1.142 1.071 1.374

B 0.797 0.864 0.946 1.076 1.514 1.262 0.894

C 1.006 0.933 0.838 0.941 1.600 1.122 0.980

D 0.865 0.873 0.855 0.853 0.883 1.344 1.124

E 0.969 0.907 0.842 1.187 0.947 1.090 1.075

F 0.885 1.044 0.947 1.061 0.950 0.869 1.190

G 0.958 0.977 0.852 0.912 1.117 0.740 0.878

11 0939 1.050 1.013 0.950 1.372 0.780 \.450

Mean ± Std. Dev 0.91!l± 0.945±oOn 0.918±0.O83 O.988±0.11 1.191±0.27 1.035 ± 1.121 ± 0.21
0.067 0.22

On Day O.a subset of 20 organisms were impartially removed from the culture and used to determinedry weight. The average
individual dry weight was determined to be 0.51 mg.



Wildlife International, Ltd.

- 82-

Appendix 9

Pcrsonnc1lnvolved in the Study

Project Number 583A-108

The following key Wildlife International, Ltd. personnel were involved in the conduct or management of

this study:

1. Henry O. Krueger, Ph.D., Director of Aquatic Toxicology ITcrrestrial Plants and Insects

2. Willard B. Nixon, Ph.D., Director ofChemistry

3. Timothy Z. Kendall, M.S., Supervisor

4. Amy S. Blankinship, M.S , Laboratory Supervisor

5. Susan 1. Thomas, B.S., Aquatic Biologist



Pf:C~~_:~ \Jr"n
Ci' r< L,C;iC

D5: A PROLONGED SEDIMENT TOXICITY TEST
WITHCHIRONOMUS RIPARlUSUSING SPIKED SEDIMENT

FINALREPORT

WILDLIFE INTERNATIONAL, LTD. PROJECT NUMBER: 570A·I08

OECDGuideline 218

AUTHORS:

Henry O. Kroeger, Ph.D.
SusanT. Thomas, B.S.

Timothy Z. Kendall, M.S.

STUDYINITIATION DATE: July 13,2007

STUDYCOMPLETION DATE: February 27, 2008

SUBMmEDTO:

Silicones Environmental, Healthand Safety Council
2325 DullesComer Boulevard, Suite500

Herndon, Virginia 20171

Wildlife International, Ltd.
8598Commerce Drive

Easton,Maryland 21601 USA
1 (410) 822-8600

Page I of 74



Wildlife International, Ltd. Project Number 570A~I08

GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

SPONSOR: Silicones Environmental, Health and Safety Council

TITLE: D5: A Prolonged Sediment Toxicity Test with Chironomus riparius Using Spiked
Sediment

WILDLIFE INTERNATIONAL, LTD. PROJECT NUMBER: 570A-I08

STUDY COMPLETION: February 27, 2008

This study was conducted in compliance with Good Laboratory Practice Standards as
published by the U.S. Environmental Protection Agency (40 CFR Parts 160 and 792, 17 August
1989); OECD Principles of Good Laboratory Practice (ENV/MC/CHEM (98) 17); and Japan MAFF
(11 NohSan, Notification No. 6283, Agricultural Production Bureau, 1 October 1999), with the
following exceptions:

Periodic analyses of well water and sediment for potential contaminants were performed
using a certified laboratory and standard U.S. EPA analytical methods.

Reference substance characterization and stability under storage conditions at the test site
were not determined in accordance with Good Laboratory Practice Standards.

SWDY DIRECTOR:

9~L~_
Henry O. Krueger, Ph.D.
Director of Aquatic Toxicology, Non-Target Plants
and Invertebrates

---17 )-eJ ttl.]?
Date

SPONSOR APPROVAL:

~~
Applicant/Submitter

-
Date

Date

Page 2 of 74



Wildlife International, Ltd.

QUALITY ASSURANCE STATEMENT

Project Number 570A·I08

This study was examined for compliance with Good Laboratory Practice Standards as
published by the u.s. Environmental Protection Agency (40 CFR Parts 160 and 792, 17 August
19~9); OECD Principles of Good Laboratory Practice (ENV/MC/CHEM (98)17); and Japan MAFF,
II NohSan, Notification No. 6283, Agricultural Production Bureau, I October 1999. The dates ofall
inspections and audits and the dates that any findings were reported to the Study Director and
Laboratory Management were as follows:

DATE REPORTED TO:

ACTIVITY: DATE CONDUCTED: STUDY DIRECTOR: MANAGEMENT:

Test Substance Preparation July 13, 2007 July 13, 2007 July 16, 2007

Protocol July 23, 2007 July 23, 2007 July 27, 2007

Matrix Fortification August 13,2007 August 13, 2007 August 20, 2007

Dissolved Oxygen Measurements August 13, 2007 August 13, 2007 August 20, 2007

Analytical Data and Draft Report November 26-28, 2007 November 28, 2007 December 3, 2007

Biological Data and Draft Report November 28-30, 2007 November 30, 2007 December 13,2007

Final Audit February 27, 2008 February 27, 2008 February 27, 2008

Linda R. Mitchell
Director of Regulatory and Ecotox Operations

Page 3 of 74



Wildlife International, Ltd.

REPORT APPROVAL

SPONSOR: Silicones Environmental, Health and Safety Council

Project Number 570A-108

TITLE: 05. A Prolonged Sediment Toxicity Test with Chironomus riparius Using Spiked
Sediment

WILDLIFE INTERNATIONAL, LTD. PROJECT NUMBER. 570A-108

Henry O. Kru ger, PfI.D.
Director of Aquatic Toxicology, Non-Target Plants
And Invertebrates

PRINCIPAL INVESTIGATORS

WILDLIFE INTERNATIONAL, LTD. MANAGEMENT.

Date

Date

Date

Director of Chemistry

Page 40f74

Date



Wildlife International, Ltd.

TABLE OFCONTENTS

Project Number 570A-I08

Title Page I

GQOd Laboratory Practice Compliance Statement 2

Quality Assurance Statement 3

Report Approval 4

Table of Contents 5

Summary 8

Introduction 9

Objective 9

Experimental Design 9

Materials and Methods 10
TestSubstance 10
Internal Standard 10
TestSediment 10
Preparation ofTest Concentrations 11
Test Organism 12
Dilution Water 12
TestApparatus 13
Environmental Conditions 13
Observations 14
Statistical Analyses 14
Analytical Sampling 16
Analytical Method 16

Results and Discussion 18
Confirmation of Test Concentrations 18
Observations and Measurements 18

Conclusions 20

References 21

Page 5 of 74



Wildlife International, Ltd.

TABLE OF CONTENTS
- Continued -

TABLES

Project Number 570A-l 08

Table 1. Measured Concentrations ofD5 in Sediment
Samples from a Prolonged Sediment Toxicity Test with Chironomus riparius 22

Table 2. Temperature ofOverlying Water in the Test Chambers 23

Table 3. Dissolved Oxygen in Overlying Water in the Test Chambers 25

Table 4. pH and Ammonia (mg/L) of Overlying Water in the Test Chambers 27

Table 5. Hardness, Alkalinity and Conductivity of the Overlying
Water in the Test Chambers 28

Table 6. Percent Emergence of Midges (Chironomus riparius)
During a Prolonged Sediment Toxicity Test 29

Table 7. Mean Development Time ofMidges (Chironomusriparius)
During a Prolonged sediment Toxicity Test... 30

Table 8. Emergence Ratio and Development Rate of Midges (Chironomus riparius)
During a Prolonged sediment Toxicity Test 31

APPENDICES

Appendix 1. Study Protocol, Amendment and Deviations 32

Appendix 2. Specific Conductance, Hardness, Alkalinity and pH of Well Water Measured
During the 4 Week Period Immediately Preceding the Test 52

Appendix 3. Formulated Sediment Preparation 53

Appendix 4. Analyses of Pesticides, Organics and Metals
in Wildlife International, Ltd. Well Water 54

Appendix 5. Agvise Soil Characterization Report 56

Appendix 6. Analyses of Pesticides, Organics and Metals
inWildlife International, Ltd. Sedirnent... 57

Page 6 of 74



Wildlife International, Ltd.

TABLE OF CONTENTS
Continued-

Project Number 570A-I08

Appendix 7. The Analysis ofD5 in Sediment 59
7.1 Analytical Method Flowchart for the Analysis of

D5 in Sedimenl... 60
7.2 Typical Gas Chromatograph (GC) Operational Parameters 61
7.3 Analytical Stocks and Standards Preparation 62
7.4 Example Calculalions for a Representative Sediment Sample 63
7.5 Matrix Fortifications Analyzed Concurrently During Sample

Analyscs inSediment .. 64
7.6 Representative Calibration Curve for D5 in Sediment.. . 65
7.7 Representative Chromatogram ofa Low-level D5

Calibration Standard 66
7.8 Representative Chromatogram of a High-level D5

Calibration Standard for Sediment. 67
7.9 Representative Chromatogram of a Sediment Matrix Fortification................. .. 68
7.10 Representative Chromatogram ofa Day 0 Sediment Sample 69

Appendix 8. Observations of Emergence by Replicate of the Midge
(Chironomus riparius) During a Prolonged Sediment Toxicity Test... 70

Appendix 9. Observations of Abnormal Behavior in Organisms 73

Appendix 10. Personnel Involved in the Study 74

Page 70f74



Wildlife International, Ltd.

SUMMARY

SPONSOR: Sihconcs Environmental, Health and Safety Council

Project Number 570A-I OS

TITLE: D5. A Prolonged Sediment Toxicity Test with Chironomus riparius Using Spiked
Sediment

WILDLIFE INTERNATIONAL, LTD. PROJECT NUMBER. 570A-I08

TEST SUBSTANCE: Decamethylcyclopentasiloxane (D5), supplied as Dow Corning" 1693 Fluid
(Batch No. 0000341832; 99.19%)

TEST DATES: Experimental Start (OECD):
Experimental Start (EPA):
Biological Termination:
Experimental Termination:

July 13, 2007
July 16. 2007
August 13, 2007
August 13,2007

LENGTH OF EXPOSURE:

TEST ORGANISM:

AGE OF TEST ORGANISMS:

SOURCE OF TEST ORGANISMS'

28 Days

Midge (Chironomus ripartus)

I - 4 Days

Environmental Consulting and Testing
1423 N. 8th Sl. Suite 118
Supenor. WI 54880

TEST CONCENTRATIONS. Nominal
Negative Control

156 mglKg
259 mg/Kg
432 mg/Kg
no rug/Kg
I200 mg/Kg
2000mg/Kg

Mean Measured
<LOQ

35 mg IKg
70 mg/Kg
160 mg/Kg
248 mg/Kg
390mglKg
759 mg/Kg

RESULTS: Based on mean measured test concentrations
28-Day LC50: 257 mglKg with 95% confidence limns of 213 and 3 I 8 mglKg
NOEC" 70 mg/Kg
LOEC: 160 mgIKg, based on development rate
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INTRODUCTION

Project Number 570A-108

This study was conducted by Wildlife International, Ltd. for Silicones Environmental, Health

and Safety Council at the Wildlife International, Ltd. aquatic toxicology facility in Easton, Maryland.

The in-life phase of the definitive tcst was conducted from July 16, 2007 to August 13, 2007. Raw data

generated by Wildlife International, Ltd., and a copy of the final report arc filed under Project Number

570A-108 in archives located on the Wildlife International. Ltd. site. The original final report is

archived at Silicones Environmental, Health and Safety Council.

OBJECTIVE

The objective of this study was to determine the effects of sediment-incorporated test substance

on the midge. Chironomus riparius, during a 28-day exposure period under semi-static test conditions.

The measured endpoints of the test were total number of adults emerged and the development time.

EXPERIMENTAL DESIGN

Groups of midges (first instar chironomid larvae) were exposed to a series of six nominal test

concentrations in sediment (156, 259, 432, 720, 1200 and 2000 mg/Kg, dry weight) and a negative

control for 28 days under semi-static test conditions. Four replicate test chambers were maintained in

each treatmentand control group. with 20 midges in each test chamber, for a total of 80 midges per test

concentration. Each test chamber contained a quantity of sediment and overlying water. Three

additional replicates were added in each treatment and control group for analytical sampling of sediment

and one additional replicate was added to each treatment and control group for Day 0 water quality

measurements. The "analytical" and "water quality" replicates sampled on Day 0 containcd no midges.

while midges were addcd at test initiation to the "analytical" replicates sampled on Days 7 and 28.

BIOlogical observations were not made for Day 7 and 28 "analytical"replicates,

TIle results of the study arc based on the mean measured test concentrations in sediment.

Sediment samples were collected and analyzed from the "analytical replicates" of each concentration.

The collection and analyses were done after the addition of test organisms to the test system on Day 0,

onDay 7and at the end of the test.
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Test chambers were arranged in a randomized pattern in a temperature controlled

environmental chamber approximately 48.5 hours prior to test initiation to condition the sediment prior

to introduction of organisms. Midges were impartially assigned to exposure chambers at test initiation.

Observations of mortality and abnormal behavior were made daily during the test. The total number of

adults emerged at the end of the test period was recorded.

MATERIALS AND METHODS

The study was conducted according to the procedures outlined in the protocol, "D5: A

Prolonged Sediment Toxicity Test with Chironomus riparius Using Spiked Sediment" (Appendix 1).

The protocol was based on the OECD Guideline 218: Sediment-Water Chironomid Toxicity Test Using

SpikedSediment (1).

Test Substance

The test substance used to prepare the dosed sediment, matrix fortifications and analytical

calibration standards was received from Dow Coming on March 24, 2006. It was assigned Wildlife

International, Ltd. identification number 7556 upon receipt and was stored under ambient conditions.

The test substance. a liquid, was identified as Dow Corning 1693 Fluid; Lot number 0000341832;

Chemical Abstract (CAS) number 541-02-6. The test substance contained 99.19% active ingredient

by analysis and had an expiration date of September 7, 2008.

Internal Standard

The internal standard was received on March 30. 2006 and was identified as: Tetrakis

(trimethylsilyloxy) silane. 97%, Lot number: 13222MB; CAS Number: 3555-47-3. The internal

standard, a liquid. had a reported punty of 97%. Upon receipt. the internal standard was assigned

Wildlife International. Ltd. Identification Number 7566 and stored under ambient conditions.

Test Sediment

The sediment used in the study was a formulated sediment based on the recommendations of

OEeD Guideline 218 (l). The sediment was composed of approximately 10% sphagnum peatmoss,

20% silt and clay (kaolin clay) and 70% industrial quartz sand (Appendix 3). The sand and clay "ere

mixed in a PK T" inshell mixer for 20 minutes without the peat. since the peat was added later. The

targeted organic carbon content of the final mixture was 5.0 ± 1.0%. The dry soil was stored under
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ambient conditions until used. The final pH of the sediment was 6.6. The percent organic carbon of

the sediment was found to be 3.2 as determined by Agvisc Laboratories (Northwood, ND)

(Appendix 5). Analyses were performed to determine the concentrations of selected organic and

inorganic constituents in a representative sample of sediment similar to that which was used in the

study and the results of the analyses are summarized in Appendix 6.

A 28-day ration of food (280 mg Tetramin Flake food) was dry mixed into the test chambers

after the sediment was added, but immediately before adding the water to the test chambers, and 48

hours prior to adding the organisms. The percent organic carbon of the sediment is based solely on

peat as the source of organic carbon. The food added to the test system during the test was not

included in the measurement oforganic carbon.

Preparation of Test Concentrations

The test substance was administered to the test organism in sediment. This route of

administration was selected because it represents the most likely route of exposure to sediment dwelling

organisms.

Nominal test concentrations (156, 259, 432. 720, 1200 and 2000 mg/Kg) were prepared on a dry

weight basis, (i.e.. mg test substance/Kg dry sediment) using a two-step process. First, neat test material

was added to a predetermined amount of conditioned and air-dried peat. The peat and test material were

mixed overnight in a Nalgcne bottle on a rotary mixer. Second, a predetermined amount of formulated

sediment was added to the peat and test material in the nalgene bottle and mixed on a rotary mixer until

appearing homogenous (approximately 30 - 40 minutes). The nominal test concentrations exceeded the

recommendations of GEeD Guideline 218 because preliminary evaluation of D5 mixed with artificial

sediment yielded measured concentrations that were below nominal concentrations (2).

After nuxmg, dosed formulated sediment was transferred to eight replicate test beakers

(2000 mL glass beakers) until reaching a depth of 2 em, The transfer time was kept to a minimum

(approximately 15 minutes) by completely processing one concentration before the other to prevent

potential for volatilization of the test substance. After all 8 beakers had approximately 2 em of sediment

added, a 28-day ration of food (approximately 280 mg of Tetramin flake food) was added to each

beaker that "as to contain organisms and \\lIS gently stirred into the dry sediment. Finally.
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approximately 8 em of well water was added to the beakers. After the water was added to the beakers,

the beakers were placed in the environmental test chamber that was used for the study.

Of the eight replicate test chambers prepared for each treatment and control group, four test

chambers were used for the evaluation of survival and emergence, three chambers were used for

analytical confirmation and one test chamber was used for water quality measurements on Day O. The

sediment/water mixtures were allowed to acclimate for approximately 48 hours prior to the introduction

of the test organisms. At test initiation and termination, the overlying water in all test chambers

appeared slightly cloudy tan

Test Organism

The midge, Chironomus riparius. was selected as the test species for this study. Chironomus

riparius arc representative of an important group of aquatic invertebrates and were selected for use in

the study based upon past history of use and ease of culturing in the laboratory. Egg masses were

obtained from Environmental Consulting and Testing, Superior, Wisconsin. The supplier verified the

identity of the species. The organisms were held for four days prior to the start of the test at

approximately the same temperature used during the test and in water from the same source as the water

used during the test.

At test initiation, the midges were collected from the culture and Impartially added one and two

at a time to test chambers. All transfers were made below the air/water interface using wide-bore

pipettes. Six replicate test chambers in each treatment and control group contained organisms (four test

chambers for the evaluation of effects plus two chambers for Day 7 and Day 28 analytical purposes),

while two test chambers per group were prepared without organisms, one for Day 0 analytical purposes

and one for Day 0 water quality measurements.

Dilution Water

The water used for culturing and testing was freshwater obtained from a well approximately

40 meters deep located on the Wildlife International, Ltd. site. The well water is characterized as

moderately-hard water.
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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 use, the water again was filtered (0.45 um) and passed through an ultraviolet

sterilizer to remove microorganisms and particles. The results of periodic analyses performed to

measure the concentrations of selected contaminants in the well water used by Wildlife International,

Ltd. are presented in Appendix 4. Hardness. alkalinity, pH and specific conductance were measured

weekly to monitor the consistency of the well water. Means and ranges of the measured parameters

for the four-week period preceding the test are summarized in Appendix 2.

Test Apparatus

Test chambers consisted of 2000-mL glass beakers containing approximately 2 cm of sediment

and 8 em of overlying water Loose plastic covers were placed over each tcst chamber during the test.

Aeration was applied to each test chamber through a glass pipette that did not extend to a depth closer

than 2 em from the surface of the sediment. Air was bubbled into the test chamber at a rate greater than

I bubble per second but not so great as to disturb the sediment. Test chambers were arranged in a

randomized block order in an environmental chamber. Test chambers were labeled with project

number, test concentration and replicate.

Environmental Conditions

Lighting used to illuminate the culture and test chambers during holding 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 01Ito avoid

sudden changes in light intensity. Light intensity at test initiation was 340 lux at thc surface ofthc water

over onc representative test chamber.

The target test temperature during the study was 20 ± 2°e. Temperature was measured using a

Iiquid-in-glass thcnnomctcr in the overlying water of alternating replicate test chambers of each

treannent and control group daily during the study. Temperature also was measured continuously in a

beaker of water adjacent to the test chambers using a Fulscope ERIC Recorder. The continuous

recorder was verified with a liquid-in-glass thennomcter prior to test initiation.
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Dissolved oxygen measurements were made on samples of overlying water collected from one

alternating replicate test chamber of each treatment and control group daily during the test.

Measurements of pH and ammonia were made on samples of overlying water collected from one

alternating replicate test chamber of each treatment and control group at test initiation. weekly during

the test and at test termination. Hardness, alkalinity and specific conductance were measured in a

sample of overlying water from the control group and the highest concentration treatment group

(2000 mg/Kg) at the beginning and end of the tcst.

Light intensity was measured using a SPER Scientific Model 840006C light meter. Dissolved

oxygen was measured using a Thermo anon Model 850Aplus dissolved oxygen meter, and

measurements of pH were made using a Thermo Orion Model 525Aplus pH meter. Hardness and

alkalinity measurements were made by titration (3). Specific conductance was measured using a

Yellow Springs Instrument Model 33 Salimty-Conductivity-Temperature meter. Ammonia was

measured using a Thermo Orion Model nOAplus pH/ISE meter,

Observations

The test chambers were observed daily during the test to determine the number of mortalities

and the number of individuals exhibiting signs of toxicity or abnormal behavior. During the period of

expected emergence, the sex and number of fully emerged nudges was recorded on a daily basis. After

identification, the midges were removed from the test chambers. If the total number of emerged midges

at the end of the test were fewer than what was initially placed in each replicate, then the number of

midges not accounted for were considered dead. The numbers of emerged midges by day are found in

Appendix 8

Statistical Analyses

The 28-Day LC50 was calculated using the computer software of C.E. Stephan (5). The

program is designed to calculate the LC50 value and 95% confidence interval by probit analysis, the

moving average method, or binomial probability with nonlinear interpolation (6.7,8). The LC50 value

was calculated using the mortality data collected at the end of the test. The no-observed-effect

concentration (NOEC) and the 10west-observed-effect-concentratJOn (LOEC) were determined by visual

interpretation of the dose-response pattern and statistical analyses of the mean development times,

emergence ratios and development rates.
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The mean development time, the mean time span between the application of the test substance

and the emergence of the experimental cohort of midges, was calculated for each replicate of each

treatment and control groups. The emergence ratio (rate) and development rate were calculated for each

replicate of each control and treatment group using the SAS System for Windows Version 8.2 (4). The

emergence ratio, representing the number of midges emerged divided by the total number exposed, was

calculated using the following formula:

where: ER = emergence ratio
n, = sum of midges emerged per test chamber
n, = number of larvae introduced

The emergence ratio data were arcsine transformed using the following formula to normalize

the data prior to statistical analyses:

ERarc = arCSin[~)

,... here: ERarc =arcsin-transformed emergence ratio
n, = sum of midges emerged per test chamber
n, =number of larvae introduced

The development rate is the reciprocal of the development time and represents that portion of

larval development which took place per day. Development rate was calculated using the following

formula:

In r
_ ~IIXI

X =.t...
I~l ne

where: 1 = index of inspection interval
m = maximum number of inspection intervals
fl =number of midges emerged inthe inspection interval i
lie = total number of midges emerged until the end ofexperiment (= L f.)
X, = development rate of the midges emerged in interval i
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I
x=-----

I (day, -112)

Project Number 570A-I08

where: day, = inspection day (days since application).

All statistical procedures were performed using SAS version 8.2 (4) and Stephan version l.l (5).

The data were analyzed using Dunnett's test, as appropriate, to identify those treatment levels that were

statistically different (p<O.05) from the negative control group. An ANOVA procedure looking at the

interaction between sexes was used to evaluate sensitivity between sexes for development rates and total

number emerged. There were no statistically significant interactions found between sex and treatments

for development rate and therefore the data for each sex were pooled for this variable. There is no

feasible way to determine the sex of one - four day old larvae at the time organisms are added to test

chambers. Therefore. evaluations of the sensitivity between sexes for emergence ratio are not

meaningful because calculations require knowing how many individuals of each sex are initially

exposed. However. since there were no statistically significant interactions found between sex and

treatment for the total number emerged. the emergence ratio data for both sexes were pooled for

analysis.

Analytical Sampling

Sediment samples were collected from the analytical replicates from each test concentration

and control shortly after the introduction of the organisms on Day O. on Day 7 and at test term mati on

on Day 28.

Anal~·tical Method

The analytical method used for the analysis of D5 was developed by Wildlife International.

Ltd. Sediment was sampled through overlying water from the test beakers and approximately 5 mL of

sediment was added to each centrifuge tube. To each sample, 10.0 mL of HPLC-grade bottled water

and 5 ul, of the internal standard were added. Samples were vortexed and shaken after the addition

of approximately 20 mL of ethyl acetate. and the samples were centrifuged for approximately

five minutes at 60% speed. The ethyl acetate (top layer) was transferred into a 50 mL volumetric

flask containing 2.5 g of sodium sulfate. Samples were extracted with an additional 20 ml, of ethyl

acetate. TIle extracts (1.00 ml.) were transferred into autosampler Vials and 50.0 ul, ofN-methyl, N-
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trimethylsilyl trifluoroacetamide (MSTFA) was added to each vial. Samples were then submitted for

analysis.

Concentrations of D5 in the samples were determined using an Agilent Model 6890 Gas

Chromatograph (GC) using Flame Ionization Detection (FlO). Chromatographic separations were

achieved using a J&W OB-5MS column (30 m x 0.25 mm, 0.25 urn film thickness). A method

flowchart for the analysis of D5 is presented in Appendix 7.1 and typieal instrumental parameters are

summarized in Appendix 7.2.

Calibration standards of D5, ranging in concentration from 1.00 to 70.0 mg a.i./L were prepared

using stock solutions of D5 in 80% DMF : 20% toluene (Appendix 7.3). Fresh calibration standards

were prepared and analyzed with each sample set. Linear regression equations were generated using the

peak area responses versus the respective concentrations of the calibration standards. The concentration

of 05 in the samples was determined by substituting the peak area responses of the samples into the

applicable linear regression equation. An example of the calculations for a representative sample is

included in Appendix 7.4.

The method limit of quantitation (LOQ) varied slightly from sample to sample. The LOQ was

calculated as the product of the low calibration standard (1.00 mg a.i./L) and the dilution factor of the

negative control samples. Each control sample dilution factor was determined as the quotient of the

final volume and the initial sample mass; the initial mass was different for each sample.

Sediment samples were fortified at 150, 500 and 2000 rug/Kg using a stock solution of 05 in

80% DMF : 20% toluene (Appendix 7.3). and were analyzed concurrently with the samples. The

measured concentrations for the matrix fortification samples ranged from 78.9 to 93.6% of nominal

concentrations (Appendix 7.5).

A representative calibration curve is presented in Appendix 7.6. Representative chromatograms

of low and high-level calibration standards are presented ill Appendices 7.7 and 7.8, respectively. A

rcprescntauvc chromatogram of a matrix fortification sample is presented in Appendix 7.9. A

rcpreseniativc chromatogram ofa test sample is presented in Appendix 7.10.
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RESULTS AND DISCUSSION

Project Number 570A-108

Confirmation of Test Concentrations

Measured concentrations of D5 in the sediment samples collected during the definitive test are

presented in Table 1. Measured concentrations of D5 in the sediment samples collected on Day 0 from

the 156,259,432, 720, 1200 and 2000 mg/Kg treatment groups were 29.3, 72.8, 77.4, 239, 358 and 997

rug/Kg, respectively. Measured concentrations of D5 in the sediment samples collected on Day 7 from

the 156, 259, 432, 720, 1200 and 2000 mg/Kg treatment groups were 52.1, 89.3, 172, 299, 531 and 611

mg/Kg, respectively. Measured concentrations of D5 in the sediment samples collected on Day 28 from

the 156,259,432, 720, 12()() and 2000 mg/Kg treatment groups were 23.9,48.1, no, 206, 280 and 670

mg/Kg, respectively. Measured concentrations of the test substance in the negative control sediment

samples collected on Days O. 7 and 28 were below the limit of quantification «10.0 mg/Kg wet

sediment). Mean measured concentrations of D5 in the sediment, for the duration of the study, for the

156, 259, 432, no, 1200 and 2000 mg/Kg treatment groups were determined to be 35, 70. 160, 248,

390 and 759 mg/Kg, respectively, which arc equivalent to 22, 27, 37, 34, 33 and 38% of nominal,

respectively.

Observations and Measurements

Measurements of temperature, dissolved oxygen and pH of the overlying water in the test

chambers are presented in Tables 2, 3 and 4, respectively. Temperatures measured in the test chambers

were within the 20 ± 2°C range established for the test. On Day 5 of the test, temperatures monitored

continuously during the test using a Fulscope ERIC recorder, had gradually increased to 24.()OC over a

7-hour period due to a malfunction in the environmental chamber. The entire study was moved to a

different environmental chamber on Day 7 so that repairs could be performed, then moved back to the

original environmental chamber on Day 9 after repairs were complete. The slight increase in

temperature had no adverse impact on the study, since the temperatures in the test chambers stayed

within the desired range for the study. Dissolved oxygen concentrations rcmained z 7.4 mgIL (82% of

saturation) throughout the test, and measurements of pH ranged from 8.0 to 8.4. Measurements of

ammonia in the overlying water arc presented in Table 4. Ammonia levels exceeded 4 () mg/L in the

overlying water on Days 7. 14 and 21; therefore. the overlying water was partially renewed on those

days to prevent toxicity caused by high levels of ammonia. Measurements of hardness. alkalinity and

conductivity of the overlying" atcr in the test chambers arc presented in Table 5 and were consistent

with typical \\ ater quality of WIldlife lntcmational. Ltd well \\ ater.
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Observations of emergence in individual replicates at each observation interval are presented in

Appendix 8. Adults that emerged appeared normal. There were a few observations of dead pupae or

larvae, organisms swimming in the water column and organisms on the surface of the sediment or

climbing the walls of the test chamber (Appendix 9). Although few in number, they were mostly seen

in the higher treatment groups, and are therefore considered to be treatment-related. Emergence was

first noted on Day 14 of the test. Percent mortality at test termination was 13, 15, 16,29,49,69 and 75

in the negative control, 35, 70, 160,248,390 and 759 mg/Kg treatment groups, respectively (Table 6).

The LC50 value based on mortality of midges (Chironomus riparius) exposed to sediment..incorporated

D5 was 257 mg/Kg with 95% confidence limits of 213 and 318 mg/Kg,

Mean development time in the negative control group was 16.2 days (Table 7). Mean

development times in the 35, 70, 160,248,390 and 759 mglKg treatment groups were 16.7, 17.5, 18.5,

21.4, 21.9 and 23.5 days, respectively. There were statistically significant differences (p<0.05) in

development times between the negative control group and the 248, 390 and 759 mglKg treatment

groups, using a two-tailed Dunnett's t-test, that were considered to be treatment-related. Therefore,

the NOEC for development time was determined to be 160 mgIKg and the LOEC for development time

was determined to be 248 mg/Kg.

The mean emergence ratios in the negative control, 35, 70, 160, 248, 390 and 759 mglKg

treatment groups were 0.88, 0.85, 0.88, 0.71, 0.53,0.31 and 0.26, respectively (Table 8). There were

statistically significant reductions (p<0.05) in emergence ratios between the negative control and the

248, 390 and 759 mg/Kg treatment groups, using a Dunnett's t-test, that were considered to be

treatment-related. Therefore, the NOEC for emergence ratios was determined to be 160 mg/Kg and the

LOEC for emergence ratio was determined to be 248 mglKg (Table 8).

Mean development rates (defined as the portion of larval development which takes place per

day) in the negative control, 35, 70, 160, 248, 390 and 759 mg/Kg treatment groups were 0.0640,

0.0629, 0.0601, 0.0562, 0.0489, 0.0476 and 0.0441, respectively (Table 8). There were statistically

significant reductions (p<O.05) in development rates between the negative control and the 160,248,390

and 759 rag/Kg treatment groups, using a Dunnett's t-test, that were considered to be treatment-related.

Therefore, the NOEC for development rate was determined to be 70 mg/Kg and the LOEC for

development rate was determined to be 160 mg/Kg (Table 8).
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CONCLUSIONS

Project Number 570A-l 08

The 28-Day LC50 value based on mortality of midges (Chironomus riparius) exposed to

sediment-incorporated D5 was 257 mg/Kg with 95% confidence limits of 213 and 318 mg/Kg. There

were treatment-related effects observed on development times, mean emergence ratios and development

rates in the 248, 390 and 759 mg/Kg treatment groups. There was also a treatment-related effect

observed on development rate in the 160 mg/Kg treatment group, making it the most sensitive endpoint.

Therefore, the 28-Day LOEC, based on development rate, was 160 mg/Kg and the 28-Day NOEC was

70mg/Kg.
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Table 1

Measured Concentrations ofD5 in Sediment Samples from a Prolonged
Sediment Toxicity TestwithChironomus riparius

Nominal Test Sample Sampling Measured Mean Measured
Percent

Concentration Nwnber Time Concentration Concentration ofNominal I
(mglKg) (570A·108·) (pays) (mglKg) (mglKg)

Negative Control I 0 < 11.5
8 7 < 10.2
15 28 <8.79

156 2 0 29.3 35 22.5
9 7 52.1
16 28 23.9

259 3 0 72.8 70 27.1
10 7 89.3
17 28 48.1

432 4 0 77.4 160 37.0
11 7 172
18 28 230

720 5 0 239 248 34.4
12 7 299
19 28 206

1200 6 0 358 390 32.5
13 7 531
20 28 280

2000 7 0 997 759 38.0
14 7 611
21 28 670

I Results were generated using Excel 2000 in fun precision mode. Manual calculations may differ slightly.
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Table 2

Temperature of Overlying Water in the Test Chambers

Mean Measured Temperature (oC) I

Concentration
(rug/Kg) Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day 10 Day 11 Day 12 Day 13

Rep.
A B C D A B C D A B C D A B

Neg. Control 20.0 19.8 20.1 20.0 20.0 21.0 20.0 21.6 20.7 20.9 19.9 20.1 20.2 190

35 20.0 20.0 19.8 20.0 19.9 20.5 19.9 21.4 205 20.8 20.1 20.0 20.1 19.9

70 20.1 20.1 19.9 20.0 19.9 20.5 19.9 21 3 20.6 20.9 20,0 20.1 20.1 200

160 20.0 200 20.0 20.0 20.0 20.8 20.0 21.6 20.6 20.8 20.0 20.1 20.1 20.1

248 19.9 20.1 19.9 20.0 19.9 20.9 19.9 21.5 20.7 20.8 20.0 20.0 19.9 20.1

390 20.0 20.0 19.8 20.0 20.0 20.6 19.8 21.6 20.5 20.8 20.1 20.1 20.1 20.2

759 19.9 20.0 19.9 20.1 20.1 20.7 19.9 21.-t 20.5 20.8 20.1 20.1 20.0 20.2

I Temperature measured continuously during thetest ranged from approximately 19.0 (0 24.(J'C.
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Table 2 (Continued)

Temperature ofOverlying Water in the Test Chambers

Mean Measured Temperature (OC)

Concentration Day Day Day Day Day Day Day Day Day Day Day Day Day Day Day
(mglKg) ]4 ]5 16 17 18 19 20 21 22 23 24 25 26 27 28

Rep.
C D A B C D A B C D A B C D A

Neg. Control 20.2 20.1 20.1 20.0 20.1 20.1 20.1 19.9 20.1 20.0 20.1 20.0 20.1 20.1 20.2

35 20.0 20.0 20.0 20.0 20.0 20.1 20.0 20.0 20.0 20.0 19.9 20.0 20.1 20.1 20.2

70 20.1 20.1 20.1 20.2 20.1 20.0 20.0 20.0 20.0 20.0 19.9 20.1 20.1 20.2 20.2

160 20.0 20.1 20.0 20.1 20.0 20.0 19.9 20.0 20.0 20.0 19.9 20.1 20.1 20.2 20.2

248 20.0 20.0 19.9 20.1 20.0 20.1 19.9 20.1 20.0 19.9 19.9 20.0 20.1 20.1 20.0

390 19.9 20.1 20.1 20.0 19.9 20.0 20.0 20.0 19.9 20.0 20.0 20.0 20.0 20.2 20.2

759 19.8 20.1 20.1 20.1 19.8 20.0 20.0 20.0 19.9 20.0 19.9 20.0 20.0 20.2 20.2
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Table 3

Dissolved Oxygen in Overlying Water in the Test Chambers

Mean Measured Dissolved Oxygen (mg/L) I

Concentration
(rug/Kg) Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Da~ 8 Day 9 Day 10 Day 11 Day 12 Day 13

Rep. A B C D A B C D A B C D A B

Neg. Control 8.2 8.8 8.0 8.5 8.0 7.8 8.0 8.3 8.7 8.3 7.8 8.6 8.4 8.7

35 8.1 8.6 8.0 8.0 7.9 8.0 8.0 7.7 8.2 7.8 7.9 87 8.3 8.0

70 7.8 8.2 7.7 8.3 7.7 7.7 7.6 8.2 7.7 77 78 8.5 8.3 86

160 8.1 8.2 7.8 7.9 7.6 7.7 80 8.0 80 7.8 8.3 8.2 8.2 8.4

248 1U 85 7.8 8.1 8.3 8.0 7.9 7.9 83 8.3 79 8.4 8.2 83

390 7.9 8,4 8.0 8.0 7.7 79 8.2 7.9 8.0 8.1 8.1 8.4 8.0 84

759 8.2 7.9 8.4 7.4 8.3 7.8 8.:5 8.2 8.4 7.9 8.4 8.:5 8.1 8.3

I A dissolved oxygen concentration of 5.4 mgL represents 600 0 saturation at 20"C in freshwater.
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Table 3 (Continued)

Dissolved Oxygen in Overlying Water in the Test Chambers

Mean Measured Dissolved Oxygen (mg/L)

Concentration Day Day Day Day Day Day Day Day Day Day Day Day Day Day Day
(rug/Kg) 14 IS 16 17 18 19 20 21 22 23 24 25 26 27 28

Rep.
C D A 8 C D A 8 C D A B C D A

Neg. Control 7.8 8.8 8.6 86 8...1 85 8.9 87 8.1 8.7 8.7 8.7 84 8.7 8.6

35 8.0 8.6 8.4 8.3 8...1 85 8.8 8.1 8.1 8.6 8.1 8.4 8.3 8.7 8,3

70 7.8 8.4 8.6 8,4 8.2 8.4 8.7 8.4 8.2 8.4 8.6 8.5 7.9 87 8.4

160 8.2 8.1 7.9 8.1 8.3 8.2 8.6 8.0 8.4 8.1 83 8.3 8...1 83 7.8

248 8.1 8.3 8...1 8.2 8.4 82 8.7 8.4 8,4 8.1 8.6 8.3 8.5 8,4 8,4

390 8.0 8.2 8.0 8.2 8,3 8.2 8.4 8.1 80 8.2 8.3 8.4 8.4 85 8.1

759 8.3 82 84 8.1 8...1 R3 83 8.2 8,4 7.9 8.4 7.8 8.3 8.5 8.3
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Table ...

pH and Ammonia (mg/L) of Overlying Water in the Test Chambers

pH Ammonia pH Ammonia pH____ Ammonia pH_ Ammonia pH

Mean Measured
Concentration

(rug/Kg)
o 7

Day

14 21 28

Ammonia

Rep: H D C B

Negative Control 8.1 <0.17' 8.2 3.37 8.1 4.30 8.2 0.210 8.3

35 8.2 <0.17 8.1 -1.17 8.2 5.35 8.1 2.60 8.3

70 8.2 <0.17 8.3 4.19 8.2 5.97 8.2 4.32 8.4

160 8.0 0.186 8.2 4.33 8.3 6.04 8.2 2.85 8.1

2...8 8.2 0.188 8.2 417 8.3 5.52 8.2 <0.17 8.4

390 8.2 <0.17 8.2 3.93 8.3 5.55 8.2 2.71 8.2

759 8.3 0.188 8.3 -1.33 8.4 5.80 8.2 4.8-1 8.3

I The lowest standard used for ammonia calibration was 0.17 mg/L,

A

<0.17

<0.17

<017

0.440

<0.17

<0.17

<0.17
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Table s

Ero.iect Number 570A-108------

Hardness. Alkalinity and Conductivity of the Overlying Water in the Test Chambers

MeanMeasured
Day 0 Day 28

Hardness Alkalinity Conductivity Hardness Alkalinity Conductivity
Concentration (mg/L as (rug/L as uuuhos/cm) (mg/L as CaCD3) (mg/L as CaCD3 ) (umhos/ern)

(rug/Kg) CaCD)) CaC03)

Replicate: H A

Negative
Control 14.J. 176 345 136 152 320

759 I 148 170 330 I 160
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Table 6

Percent Emergence of Midges (Chironomus riparius) During a Prolonged Sediment Toxicity Test

Mean Measured
Concentration

(rug/Kg) Replicate
Number
Exposed

Number of Emerged Midges 
Day 28

Males Females Total

Percent
Emergence

Percent
Morlali ty l ,2

Negative Control A
B
C
D

Group

20
20
20
20
80

9
7
15
13
44

9
10
2
5

26

18
17
17
18

70

90
85
85
90
88

10
15
15
10
13

35 A
13
C
D

Group

20
20
20
20
80

14
9
7
7
37

5
8
9
9
31

19
17
16
16
68

95
85
80
80
85

5
15
20
20
15

70 A
B
C
D

Group

20
20
20
20
80

9
7
8
7
31

7
12
9
11
39

16
19
17
18
70

80
95
85
90
88

20
20
15
10
16

160 A
13
C
))

Group

20
20
20
20
80

8
9
3
7
27

8
9
7
6
30

16
18
10
13
57

80
90
50
65
71

20
10
50
35
29

248 A
B
C
D

Group

20
20
20
20
80

5
6
7
4
22

5
(,

5
4

20

10
12
12
8

42

50
60
60
40

50
40
40
65
49

390 A
13
C
D

Group

20
20
20
20
80

5
1
5
3
14

2
1
4
4
11

7
2
9
7

25

35
10
45
35

65
90
55
65
69

759 A 20 5 0 5 25 75
B 20 3 2 5 25 75
C 20 1 0 I 5 95
D 20 IO 0 10 50. 55

Group 80 19 2 21 26 75

i Percent mortality includes organisms that died in thepupae or larval stages. organisms thal emerged
and died and organisms that did not emerge by the end of the study,

2 The EC50 (calculated based on percent survival) was 257 mgKg with 95% confidence limits of213 and 318
mgKg. using the Probit method.
• There was a statistically significant difference (po 0.05) from the negative control using Dunnctts t-tcst.
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Table 7

Project Number 570A-I08

Mean Development Time of Midges (Chironomus riparius)
During a Prolonged Sediment Toxicity Test

Mean Development Time
Mean Measured
Concentration

(mglKg)

Negative Control

35

70

160

248

390

759

Replicate Mean
Replicate (days)

J\ 156
B 16.4
C 16.1
D 16.8

A 152
13 18.4
C 169
D 164

A 17.0
13 17.3
C 16.8
1) IS.8

J\ 18.4
B 19.1
C 18.4
1) 18.2

A 22.6
B 20.8
C 19.4
D 22.6

A 19.3
B 24.0
C 22.9
D 21.3

J\ 24.8
B 24.6
C 23.0
D 216

GroupMcanl ,2

(days)

16.2

16.7

17.5

185

23,S'

1 Calculated using Excel 2000. Manual calculations may differ slightly
2 Calculated using the SJ\S Systems for Windows. Manual calculations may differ slightly.
* There was a statistically significant difference from the negative control (p- 0.05) using Dunnett's t-test,
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TableS

Project Number 570A~108

Emergence Ratio and Development Rate of Midges (Chironomus riparius)
During a Prolonged Sediment Toxicity Test

Mean Measured Emergence Ratio Development Rate I

Concentration
(mglKg) Replicate Replicate Mean2 Replicate Mean2

Negative Control A 0.90 0.88 0.0668 00640
B 0.85 0.0630
C 0.85 0.0644
D 0.90 0.0618

35 A 0.95 0.85 0.0684 0.0629

13 0.85 0.0577
C 0.80 0.0620
]) 0.80 0.0634

70 A 0.80 0.88 0.0616 0.0601
B 0.95 0.0601
C 0.85 0.0624
D 0.90 0.0564

160 A 080 0.71 0.0568 0.0562"
B 0.90 0.0545
C 0.50 0.0562
D 0.65 0.0572

248 A 0.50 0.53" 0.0463 0.0489"
B 0.60 0.0501
C 0.60 0.0537
D 040 0.0457

390 A 0.35 0.31" 0.0536 0.0476"
B 0.10 0.0426
C 0.45 0.0450
D 0.35 0.0491

759 A 025 0.26" (W414 0.0441"
B 0.25 0.0425
C 0.05 0.0444
D 0.50 0.0481

I The development rate represents that portion of larval development which takes place per day.
2 Calculated using the SAS Systems for Windows. Manual calculations may differ slightly.
J There was a statistically significant reduction from the negative control (p< 0.05), using Dunnett's t-test.
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Appendix 1

Study Protocol, Amendment and Deviations
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PROTOCOL

Project Number 570A-I08

D5 A PROLONGED SEDIMENT TOXICITY 11,S r
wrrn CHlRONOMlIS RiPARIUS USING SPIKED SEDIMENT

Guidclmes

OECD Guidehne 218

Submitted to

Silicones Environmental. Health and Safety Council
2325 Dulles Comer Boulevard, Suite 500

Herndon, Virgima 20171

Wildlife International, Ltd.
8598 Commerce Drlvc

Fasten, Maryland 71601 USA
1(410) 822-8600

Ma~ 3.2007
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Project Number 570A-108

SPONSOR

D5: A PROLONGED SEDlMEN'j TOXICITY TEST
WITH ClfJRONOMUS RIPARIUS USING SPIKED SEDIMENT

Silicones Environmental, Health and Safety Council
2325 Dulles Corner Boulevard, Suite 500
Herndon. Virginia 20171

SPONSOR'S REPRESENTATIVE.

TESTING FAClI.Il Y:

~:nm.Y DIRECTOR'

I ~~pRAr()RY MANAGEMENT:

Kurt R. Drouar, M.S

Wildlife Internarional, Ltd.
8598 Com rnerce Drive
Easton, Maryland 21601 USA

Henry O. Krueger Ph.D.
Director ofAquatic Toxicology/Tcrrcsrria! Plants and Insects
Wrldlife International. l.Id

Wrllard B. Nixon. Ph D
Director orChermstry

LABORATORY OUALITY ASSl}RANCE MANAGER: l.mda R. Muchcll
Director of Regulatory

dud Ecotox Operation,
Wildlife huernauona], Ltd.

I)A Il?).t},z

D/WE.. 'if'-----

PRO rocot NO: 570/050307ICHI-SFDb/SUB571)
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3

fOR LABORATORY USE ONLY

Project Number 570A-I08

Proposed Dates:

Expenmeutal -
Start Date: \ b J '"'1 (Ji

Project No.: 57" A- }~.L

Expenmcntal A
Termination Date \ 3"'6'-.Jl_7_-

Test Concentrations 156.259.432.720. 1200 and 20()()Illg!Kg

Test Substance No.: __ ).556_ Reference Substance No. (if applicable). _7566

PRO J"(KOI. NO. 5701050307!( 11I-<;EDbfSUB570
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INTRODUCTION

Project Number 570A-108

WIldlife International, Lid. will conduct a prolonged sediment tOXICIty test with the rrudge,

('hll·onomu.1 riparius, for the Sponsor at the WIldlife International. Ltd aquatic toxicology facility 10

Easton, Maryland TI,e study will be based upon the OECD Guidehne 218 Sediment-Water

Chironormd Toxicity Test Usmg Spiked Scduncnt (I). Raw data for all work performed at Wlldllfe

International, Ltd and a copy of the final report will be filed by project number JO archives located on

the Wildlife International, Ltd site, or at all alternative location to be specified 10 the final report.

OBJECTIVE

The objective of tlns study JS to determine the effects of a seduncm-incorporaied lest substance

on the nudge, Chironomus rtpartus, during a 20 (0 2K day exposure pcnod under stauc or senustauc

test conduions Thc measured endpoints of the test arc emergence ratio (percent emergence).

development rate. and the development time

EXPERIMENTAL DESIGN

Groups of midges will be exposed to a geometric series of at least five test concemrauons, a

negative (untreated sediment) control, and If necessary, a solvent control for approximately 20 to 28

days Four replicate test chambers will be mamtamcd in each treatment and control group. WIth 20

midges rn each chamber for a total of 80 mdrviduals per test concentranon Each test chamber WIll

contain a quantity of sediment and overlying water Additional replicate test chambers may be

included for analytical samphng of water and sediment and for water qualll} measurements No

nudges will be placed In "analytical" or "water quality" replicatets) sampled at the begmrung of the

test However, rcphcatets) sampled on Day 7 and at the end of the test Will contain midges Test

concentrations In the sediment Will be prepared on a mg/kg dry weight baSIS.

The formulated sedunent WIll usc peat as Its source of orgarnc matter III order to achtevc an

organic content ofapproxunaiely 1tQ 5%. Test substance WIll first be mixed With peat and then dry'

components of the formulated sediment (sand and cia). After mixmg, dry formulated scdunent will

be transferred to each test chamber and a 28-day ranon of food (tetranun) WIll be dry mixed into each

test chamber Water WIll then be added to each chamber approximately 48 hours before adding

organisms Partial renewals of overlying water WlII occur ifweekly ammonia concentrations approach

4 mg/L

PROTOCOL NO 570/050307/C1 1I-SEDbISU[l570
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Nominal test concentrations will be selected in consultation with the Sponsor, and may be

based upon the results of exploratory rangc-Iinding toxicity data. Generally. each test substance

concentration used In the definitive lest will be at least 60% of the next higher concentration unless

informauon concemmg the concentration-effect CUIVe indicates that a different diluncn factor would

be more appropriate Sediment samples from the analytical sampling test chambers will be collected

from each oflbe lest conccntrauons and controls at test uuuauon, on Day 7, and at tile end oftile test

Results of tile analyses Will be used to venfy the exposure over time. Nommal or mcan measured

test concentranons will be used to calculate EC50 values, when appropnate

To control bias. nudges Will be imparually assigned to exposure chambers at test imnanon

(e g 4 groups of 20 larvae per chamber). No other potenual sources of bias are expected to affect the

results of the study. Tbe total number of adults emerged at the end of the test period (approximately

28 days) will be recorded Percent emergence III the treatment groups Will be used to calculate, "hen

possible the EC50 The dose-response pattern and appropriate statistical analyses WIll be IISed to

define the no-observed-effect-concentration (NOEC) and the lowest-observed-effect-conccntmuon

(LOEC)

MATERIALS AND METHODS

'fest Substance

lnformanon on the charactenzanon of test, control or reference substances IS required by

Good Laboratory Pracuce (GLP) Standards and Principles The Sponsor is responsible for providing

Wildlife lntcrnanonal, Ltd verification that the test substance has been charaetcnzed according to

GLPs pnor to Its use in the study GLP charactenzation of the lest substance bas been conducted by

the Sponsor and IS documented at Dow Commg

Identl fication

Batch No'

Exprranon Date:

Source

CASNo

decamethylcyclopentasrloxane, supplied as Dow Corning <Ri 1693 Fluid

0000341832

7 Sept 2008

Dow Coming Corporation, Auburn, Mieh,gan48611

541-02-6

PROTOCOL NO. 570/050'107/C1IJ-SEDb/SLJB570
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Physical Description Colorless hquid, refer to PDM

Chemical Stability Stable, refer to MSDS

Punty: 991<) of. 0 005 area % purity

Solubility Ether, refer to PDM, and/or maybe soluble m other common organic solvents

Storage Condmons Room Temperature

Archive Rcqurrements A reserve sample was not retained for thiS study

The Sponsor IS responsible for all information related 10 the test substance and agrees to

accept W1y unused test substance and/or test substance containers remaining at the end of the study

Preparation of Test Concentrations

The test substance WIll be adnumsiercd 10 the test organism In seduncnt. This route of

adnunistrauon was selected because II represents the most likely route or exposure 10 sediment

dwelling organisms.

Neal test substance will first be incorporated into peal 'The amount of peal used III the

mixture WIll be Ole same amount required 10 bnng the organic carbon content or a balch of sediment

105% The peal and test substance \HII benuxed overnight 011 a rotary rruxer The treated peat Will

Olen be added to dry sediment that has all mgredients With the excepuon of peat ami the test

substance The mixmg time will be as short as possible (approximately 20 - 30 minutes) Or until the

mrxturc appears to be umformly rmxed 1010 the sediment. The exact mIxmg lime WIll be recorded in

the data

After mixmg, sediment will be placed In the bottom of the test chambers 10 a depth of

approximalely 2 cm (approximately 150 ill I) 111eweight of the sediment added 10 each chamber Will

be measured using a top-loading balance and recorded A pre-weighed aliquot of Tctranun Flake

Food (280 mg) Will be added to the sediment pnor 10 adding the overlying water and nuxcd 1010 the

sediment by hand using a glass strr rod Approximately 8 em of water Will be slowly added mto the

lest chamber III such a manner as 10 rninunize the distu: bance to the sediment A I 4 ratio of

sediment to overlying water Will be rnamtamcd throughout the study, A mark on each test chamber

nonng thc level of the water \\'III be made so thaI water lost due to evaporation can be replaced in UlC

rest chambers as needed with reverse osmosis water. -HIe transfer nme 1"1JJ bc kepr 10 a »nmmum
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(approximately 10 - 20 minutes) and one batch of sediment WIll be completely processed before the

other to prevent the potential for volatihzauon of the test substance After the test chambers arc

prepared, they will be placedin a randormzed block arrangement m an environmental chamber at the

target temperature and the sediment-water mixtures will be allowed to settle for approximately 48

hours before adding the test organisms A partial renewal of the overlymg water will take place If

ammomaconccntrauons exceed 4 mg/L,

Test Organism

The nudge, Chtronomus riparius. has been selected as the test species for this study Midges

represent an Important group of aquatic invertebrates. and have been selected for use in the test based

upon past use history and ease of cultunng In the laboratory EnvlTonmental Consultmg and Testmg

mCn" Supenor. WI or some other source ",111 supply Identified egg masses Midges to be used in

the leSI will be first mstar larvae (approxsmately 1-4 days after hatching) at test imUation. Larvae will

be collected from at least three separate egg masses to start the test and will be hatched In water from

the same source and at approximately the sallie temperature as will be used during the test MIdge

larvae WIll be fed Tetramm Flake Food or equivalent incorporated 11110 the sediment at the beginning

ofthe test This rauon offood is equivalent to Ieedrng the organisms ten rog daily dunng the test No

other supplemental food WIll be added during the test

Specificanons for acceptable levels of contaminants m the food for midges have not been

estabhshcd. However. there are no levels of contaminants reasonably expected to be present in the

diet that are considered to interfere with the purpose or conduct of the study.

Test Sediment

Formulated sediment based on the recommendauons ofOECn Guideline 218 WIll be used.

The sediment Will be composed of approximately 10% sphagnum peat 1II0SS. 20% silt and clay

(kaoJIII clay) and 70% mdustnal quartz sand The dry constuucnts of the SOIl Will be mrxed in a PK

Twinshell or equivalent rmxerWIthout peat, since peat will be mixed WIth test substance and added

later Calcium carbonate will be added as needed 10 adjust the pH to 7 0 ,to 0.5 The organic carbon

content of the final mixntre of sediment should be 5 0 .1 I () and may be adjusted by the use of

appropriate amounts ofpeal or sand
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A 28-day rauon of food (tetramm fish food or equivalent) will be dry mixed mto the test

chambers after sediment has been added. but rmmediately before adding water to the test chamber,

and 48 hours before adding the organisms The amount of food added will be documented in the raw

data The percent organic carbon is based solely on peal as the source of organic carbon The food

added to the test svstcm during the test IS not included III the measurement oforganic carbon

Dilution Watcr

Water used for the holdrng and testmg of nudges w.ll be obtamed from a well approximately

40 meters deep located on the Wildhfe International. Ltd site The water ",II be passed through a

sand filter and pumped into a 37.800·L storage rank where the water WIll be aerated With spray

nozzles Pnor to usc the water w,lI be filtered to ()45 um In order to remove microorgamsms and

fine particles and passed through an ultraviolet stenhzer Water used for holdmg and testing is

characterized as moderately hard TYPical values for hardness, alkahmty, pH and specific conduc

tance are approximately

Hardness, mg/L as CaCO) 145
Alkalinity, mg/1. as CaCo, 190
pH 8 I
Specific Conductance. "mhos/em 310

Baldness, alkaltmty, pH and specific conductance will be measured weekly to momtor the

consistencv of the Well water Means and ranges of the measured parameters for Ute four-week

penod preceding the test WIll be provided m the final report Analyses will be performed at least once

annually to determine the concentrauons of selected organic and morgamc consutuems of the welJ

water and results of lhe analyses WIll be summarized rn the final report

Test Apparatus

Test chambers will consist of 2-1.glass beakers. or equivalent, contammg approximately 2 em

of sediment and approximately 8 ern of overlymg water Loose plasuc covers will be placed over

each test chamber durmg the lest Acrauon will be applied to each test chamber through a glass

pipette that shall extend to a depth of not closer {han 2 em from rhe surface ofthe sediment Air WIll

be bubbled into the test chambers at a rate greater than I bubble/sec but not so great as 10 disturb the

sediment Test chambers will be arranged ITI a randomized block order in an environmental chamber.
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Tesl chambers will be labeled with the project number, lest conccnlrallon and replicate A check will

be performed at leas! once dally to monitor the water levels In the lest chambers, the temperature in

the environmental chamber where the study is being conducted and the proper function of the

aeration

Environmentsl Cenditiens

Lighting used 10 rllcmmate the cultures and test chambers during culturing and tcsnng will be

provided by fluorescent tubes thaI emit wavelengths SImilar to natural sunhght (c g , Colortnneti!) 50).

A photopcnod of 16 hours ofJlght and 8 hours of dark Will be controlled with an automatic umer. A

30-mmute transition penod of low hght mtensity WIll be provided when hghts go on and off to avoid

sudden changes m hght mtcnsity. Light intensity will be measured at test initiation with a SPER

Scientific Ltd. light meter or equivalent and shouId fall withm the range of 100 to 1000lux

The target test temperature will be 20 ± 2QC Temperature will be measured using a Iiquid-m

glass thermometer III the overlying water in one altematmg replicate test chamber of each

experimental group dml} dunng the test. Temperature also Will be measured with a continuous

recorder in a beaker of water placed adjacent to the test chambers. Recorder measurements will be

verified with a hquid-in-glass thermometer prior to test mruation

DIssolved oxygen Will be measured In one alternaung replicate of each experimental gTOUp

daily durmg the test usmg a Thenno Onon Model 850Aplus dissolved oxygen meter, or equivalent

Measurements ofpH Will be made at the hegonnong and end of the test and at least once per week on a

sample of the overlying water from each experimental group. Measurements of pH Will be made

usmg a Thermo Onon Model 720Aplus pH meter. or equivalent If a treatment replicate reaches

100% mortality, dissolved oxygen, pH, and temperature measurements will bc taken in that replicate

at that time, then discontmucd

Ammoma measurements Will be made m a sample of overlying water from one or more of the

"water qualuy" replicates at the beginning of the test, and from one alternanng biological replicate

from each expenmental gTOUp weekly dunng the test Measurements of pH will be made usmg a

Thermo Orion Model 720Aplus pH meter. or equivalent Ammonia Will be measured using a Thermo

Onon Model 720Aplus pH/JSE meier. or equivalent Hardness. alkalinity and specific conductance

PROTOCOL NO· 57010503011CHI-SEDb/SlJB570

Page 41 of74



Wildlife International, Ltd.

Wildlife International, Ltd.

- 10-

Project Number 570A-108

WIll be measured in a sample of the overlying water from one or more of the "water quality'

rephcates at the beginning of the test and from a biological replicate at the end of the test, from the

controls and the highest treatment group Hardness and alkahmty measurements wlll be made by

titration using procedures based on methods In Standard Me/hods for the Examination (!{Water and

Wastewater (2). Specific conductance will be measured usmg a Yellow Springs Instrument Modcl13

Salinity-Conduetivity-Temperature meter, or equivalent

Test Procedures and Biological Measu rements

After the setthng pcnod for the water/sediment systems. one to two first instar larvae will be

sequentially added to rest chambers unlJl each chamber contains irs complement of 20 indlv/duaJ~

After adding the test organisms to the test chambers, the test chambers Will be placed In a walk-In

environmental chamber and orgaruzed 11\ a randomized block arrangement

Test chambers w.1I be observed daily to make visual assessments of any abnormal behavior

(e.g leavmg sedunent, unusual swrrnrmng] Duong the penod of expected emergence the sex and

number of fully emerged midges will be recorded 011 a dally basis After idcnuficatron the midges

Will be removed from chambers Egg masses deposited pnor to the end of the test WIll be recorded

and then removed to prevent re-mtroduenon of larvae into the sediment If the 101..1 number of

individuals emerged m each replicate at the end of the test are fewer than what was mmalfy placed III

each replicate, then the number of individuals not accounted for WIll be considered dead The test

duration for Chironomus riparius IS approximately 28 days If midges cmelgc earher, the study can

termmate after a mmimum offive days following emergence of the last adult ill the control.

Sampling for Analytical Mea,uremenl'

Sediment samples from the analvucal sampling test chambers will be collected from selected

concentrations at lest imtiauon, on Day 7. and at the end of the test The overlying water WIll be

removed from the lest chamber Sediment samples Willbe processed Immediately for analysis when

possible. or placed ID an appropriate storage contamer (e g . glass or polypropylene bottle) and stored

under the appropriate condmons (frozen, rcfngcration or ambient) until analyzed The sampling

scheme is summanzed below
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Experimental Group Day 0 Day 7 Tennmation (28)

~~ I I I

Level I-Low Concentration I I I

Level 2 I 1 1

Level 3 I I 1

Level 4 I I I

Level 5-1hgh Concentration I I I

7 7 7

'The above numbers of samples represent those collected from the test and do not include

quality control (QC) samples such as matnx blanks and forufications prepared and analyzed durmg

the analytical chemistry phase of the study

Analytical Chemistry

Chemical analysis of me samples Will be performed by Wildlife International, Lid The

analyncal method used will be based upon chromatographic methodology provided by the Sponsor

and/or developed at Wildlife International, Ltd The methodology used to analyze the test samples

Will be documented JI1 the raw data and summanzed In the final report

Statistical Analyses

When the dose-response pattern allows calculation ofan EC50 value, the data" III beanalyzed

usmg the computer software of C,E, Stephan (3), The program was designed to calculate the EC50

value and the 95% confidence interval by probn analysis, the moving average method, or bmomial

probabrlny with nonhnear mterpolatton (4,5,6), The EC50 value Will be calculated, when possible,

usmg mortality data collected at the end of the IeSI 'The no-observcd-cffect-concemrauon (NOEC)

and lowcst-observed-effeet-conecnuation (I.OEC) will be determmed by visual interpretation of the

dose-response paucrn and statrsucal analy scs of the mean devclopmcm Innes, emergence rates and

development rates

The mean development lime. UJe mean lime span between the appIJcallon of !he test substance

and the emergence of the expenmental cohort of midges. will be calculated for each replicate of each

treatment and control group The emergence rate and development rate will be calculated for each
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replicate of each control and treatment group usmg the SAS System for Windows Version g 2 (7) The

emergence rate, representing the number of midges emerged divided by the total number exposed, was

calculated using the Iollowing formula

ER~ _!!s..-
n,

where. ER = emergence rate
')" = slim of rrudgesemerged per test chamber
n, = number of larvae unreduced

The emergence rate data were arcsine transformed using the followmg formula to normalize the

datapnor to statistical analyses

ER ..c -- arCSin(If)
where ERatc ~ arcsin-transformed emergence rate

n, ~ sum of rmdges emerged per test chamber
n, "-number of larvae Introduced

TIlC development rate IS the reciprocal of the development tune and represents that portion of

larval development which took place per day Development rate will be calculated using the following

formula-

where x = development rate
- index of inspection interval

m = maximum number of inspection mtervals
f. - number of nudges emerged In theInspection mterval I

n, --- total number ofmidges emerged unuI the end of experiment (~ Ef.)
x = development rate of the nudges emerged m interval i

I

(day,
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where day; = inspection day (days smce apphcauon).

The data will be analyzedusmg Student's t-tcst to determme any stausncal differences between

solvent and negauve control groups. If there arc no sigmficant differences between the solvent and

negative control, the controls will be pooled and all comparisons will be made between the pooled

control and treatment groups 'Thedata WIll be analyzedusing Dunnett's tC~1, as appropnate, to Idcntify

those treatment levels thatarc stausncally different (p<()OS) from the pooled control group (5, 6). )f

data cannot be pooled, the most appropriate compansons will be made to esther the negative or solvent

control, or both If other statistical procedures arc used to analyze the data, the procedures will be

described In the raw data and final report.

An ANOVA procedure looking at the interacnon between sexes will be used to evaluate

sensuivity between sexes for development rates The data will be analyzed for significant mteracuons

between sex and treatments for development rate to determine If data ClUJ be pooled between sexes

There IS no feasible way to determine the sex of three da) 01<1 larvae at the time organisms are added to

test chambers. Therefore, evaluations of the sensitivity between sexes lor emergence rate are not

possible because calculations require knowmg how many mdrviduals of each sex arc imnally exposed

If there are no sigmficant interacnons found between sex and trealments for the number of female and

male midges that emerge. tile emergence rate data for both sexes WIll also be pooled fOJ analysis.

RECORDS TO BE MAINTAINED

Records to be maintained for data generated by Wildlife International. Ltd wdl include. but

not be limited to

I. A copy of the signed protocol.

2 Identification and charactenzanon of the test substance, If provided by the Sponsor

3 Dales of initiation and termmauon of the test

~ Chsronimus npanus culture records.

5. Stock solution calculation and preparation, ,l'appllcable

6 Biologrca! observations.

7 Water ehemrstry results (c g , hardness lind alkalirnty)

II Statisucal calculations, ifapplicable

9 Test conditions (light intensity. photoperiod. etc)

PROTOCOl. NO. :S70/0:S0307/CH1.SEDb/SUB570
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10. Calculation andpreparation of rest concentrations

] I Copy of final report.

FINAL REPORT

Project Number 570A-108

A filial report of the results of the study wrll he prepared by Wildlife International. Ltd The

report will include, but not be hmrted to, the following. when applicable.

] Name and address of the facihry performing the study

2 Dates upon which the study was mmated and completed, and the dcfimuvc experimental start

and termination dates

A statement of compliance Signed by the Study Director addressing any exceptions to Good

Laboratory P,aC1JceStandards

4. Objccuves and procedures, as stated in the approved protocol, mcludmg all changes to the

protocol

5 111e lest substance idcnnficanon mcludmg name. chemrcal abstract number or code number.

strength, punty, composition, and other mformation provided by thc Spoosor

6 Stabihty and solubrhty of the lest substance under the conditions of administration, If provided

by the Sponsor

7 A descnpnon of tile methods used to conduct tile test

8 A description of the lest organisms, mcluding the source scientific name. age or hfe stage,

feed types, hght intensity and photopenod

9 A descnpuon of the preparation oflhe lest .0IulI0115

10. The methods used to allocate orgamsms 10 test chambers and bcgm the test. the number of

orgamsms and chambers per treatment. and the duration of the test.

II A descnpuon ofcircumstances that may have affected the quality or mtegnty ofthc data

12 The name of the Study Director and the names of other scienusts professionals, and

supervisory personnel mvolved m the study

13 A descnpnon of the transformauons calculauons, and opcrauons performed on the data a

summary and analysis of the biological data and analyucal chemistry data. and a statement of

the conclusions drawn from the analyses

14. Statistical methods used 10 evaluate the data.

15 The signed and dated reports of each or the individual scrcnusts 0' other professronals mvolvcd

m the study, if applicable
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16. The location where raw data and final report are to be stored

17. A statement prepared by the Quality Assurance VOlt hstiog the dates that study inspecuons and

audits were made and the dates of any findings reported to the Study Director and

Management.

18 If it IS necessary to make corrections or additions to a final report after It has been accepted,

such changes will be made in the form of all amendment Issued by the Study Director 'The

amendment

CHANGES TO PROTOCOl.

Planned changes to the protocol WI" be In the fonn of wnnen amendments signed by the

Study Director and approved by the Sponsor's Representative Amendments will be considered as

part of the protocol and Will be anached to the fmal protocol Any other changes will be in the form

of written devranons SIgned by the Study Drrcctor and filed with the raw data All changes 10 the

protocol wiIIbe indicated in the final report

GOOD LABORATORY PRACflCES

This study will be conducted III accordance with Good Laboratory Practice Standards for EPA

(40 CFR Part 160 and/or Part 792), OECD Principles of Good Laboratory Practice

(ENV/MC/CHEM(98) 17); and Japan MAFF (I I NohSan, Notificanon No 6283, Agricultural

Production Bureau, I October 1999) Each study conducted by Wildlife International, Ltd. is

routinely examined by the WIldlife Jntematronal, Ltd. Qual1ty Assurance Umt for compliance with

Good Laboratory Pracuces, Standard Operatmg Procedures and the specified protocol A statement

of compliance with Good Laboratory Practices will be prepared for all portions of the study

conducted by Wildlife International. Ltd The Sponsor Will be responsible for compliance with Good

Laboratory Practices for procedures performed by other laboratories (e g. residue analyses or

pathology). Rim data for all work performed al WIldlife International, Ltd and a copy of the final

report will be filed by project number m arcmves10C<lIed on the Wildlife Internauonal, Ltd snc, or at

an alternative locauon to bespccrficd In the final report
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AMENPMENT TO STUDV PROTOCOL

Project Number 570A-I08
---- ._---

ProjectNumberS70A·108
Page 1ofl

STUpy TITLE: DS: A Prolonged Sediment Toxicity Test with Chl,onomul ,lpa,iUII Using Spikc:d
Sl\diment

PROTOCOL NO.: 57D/050307/CHI-SEDbISUB57D

SPONSOR: SiliconesEnvirorunental.Healthand Safety Council

EFFECTIVE DATE: July 13,2007

AMENDMENT: Sampling for AnalyticalMeasurements, Page 10:

AMENDMENT NO.: 1

PROJECT NO.: S70A·I08

CHANGE.

TO;

REASON:

The overlyingwater willbe removed fromthe test clJamber.

A layer of overlyingwaterwill bemaintained over the sedimentduringsampling to
prevent lossof materialdue to volatility.

The procedurewillbe changed to reducethe potential loss of materialdue to
volatility,and will be basedon themethodologydevelopedby thesponsor.

DATE I
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DEVIATION TO STUDYPROTOCOL

STUDYTITLE: D5· A Prolonged Sedunent TOXIClly Test withChironomus npanus Usmg Spiked
Sediment

PROTOCOL NO.: 570/050307/CHl·SEDb/SUB570

SPONSOR: Silicones Envrronmemtal, HealthandSafety Council

DATE OF DEVIATION: July21,2007

DEVIATION NO.: I

PROJECT NO.: 570A-108

-" ..--------------_.

DEVIAnON: TI,e temperaturemeasuredby the fulscopchad graduallyincreasedto 24 O"C overa 7
hour penod during thetest wluchis outsideof the 20 ± 2°e rangeestablished by the
protocol The studywas movedto anotherenvironmental chamberon July 23, 2007 so
that repairs couldbe performed. thenmovedback on July 25. 2007 after completion of
therepairs.

REASON: The increasem temperature wascausedby a malfunction in the coohngsystemof the
air handlerfor the environmental chamber. The malfunction was Identified and
repaired This slight increasein temperaturehad no adverse impact uponthe resultsor
interprctauon of the study

;/£;t,iI/fatt--...
LABORATORY MA AGEMENT
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DEVIATION TO STUDY PROTOCOL

Project Number 570A-I08

Project Number S10A-I08
Page I of I

STUDY TlTI.E: DS.A Prolonged Sediment ToxicityTest wtth Chironomus rtpartusUsmgSpiked
Sediment

PROTOCOL NO.: 570/050307/CHl·SEDblSUB570

SPONSOR: SiliconesEnvironmental, Health and SafetyCounCIl

DATE OF DEVIATION: July ]3,2007

DEVIATION NO.: 2

PROJECT NO.: S70A-108

DEVIAnON: The formulatedsedimenthad an organiccarbon contentof 3 2%. which IS belowthe
the acceptablerangeestablishedby theprotocol(5 CJ 1 I 0%)

REASON: The carbon contentcan vary dependent uponthe organiccontentof the peal. The
lowervaluedid not Impactthe study

. ----- ------
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Specific Conductance, Hardness, Alkalinity and pH of Well Water Measured
During the 4-Week Period Immediately Preceding the Test

Mean Range

Specific Conductance 309(N == 4) 305 - 310
(umbos/em)

Hardness 138 (N == 4) 136 - 140
(mg/L as CaC03)

Alkalinity 183 (N == 4) 182- 184
(rng/L as CaC03)

pH 81 (N == 4) 7.9-8.1
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Formulated Sediment Preparation 1

Project Number 570A~108

Constituents

Quartz Sand

Kaolin Clay

Peat Moss

Weight (g)

28,000

8,000

4,000

IThe sand and clay were mixed in a PK Twinshell'" mixer for 20 minutes and the dry sediment
was stored under ambient conditions until used.

2 The peat moss was added separately to each individual batch (750 gram batch) of sediment
prepared. The amount of peat moss added was adjusted for the percent moisture (SI 'Yo).

The pH was measured in the negative control sediment once all ingredients were mixed together
and found to be 6.6.
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Appendix 4

Analyses of Pesticides, Organicsand Metalsin Wildlife International, Ltd. Well Water1

Pesticides and Organics

Component
Measured Concentration

(ug/L) Component
Measured Concentration

(flg/L)

Aldrin
Alpha BlIC
Alpha Chlordane
Beta BlIC
Bolstar
Chlordane
Coumaphos
Delta BHC
Demeton-O
Demeton-S
Diazinon
Dichlorvos
Dieldrin
Disulfoton
Dursban (Chlorpyrifos)
Endosullan I
Endosulfan II
Endosulfan Sulfate
Endnn
Endrin Aldehyde
Endrin Ketone
EPN
Ethion
Ethoprop
Ethyl Parathion
Farnphur
Fensulfothion
Fcnthion
Gamma BHC '. Lindane
Gamma Chlordane
Guthion (Azinphos-mctbyl)
HCH

<0.020
<0010
<0.010
< 0.024
<20
<0.50
<, 3.0
<0024
<2.0
<.3.0
<.40
<.3.0

<0020
.- 2.0
«: 2.0

<, 0.010
<, 0.020
< 0.040
. 0.020
<.0.10
.- 0.040
<4.0
<'2.0
-: 3.0
<2.0
<3.0

<15
.2.0

.' 0.010
',0.010
'·4.0
<010

Heptachlor
Heptachlor Epoxide
Kepone
Malathion
Merphos
Methoxychlor
Meth)ol Parathion
Mevinphos
Mirex
Nalcd
o,p-DDD
o,p-])DE

o,p-DDT
p,p-DDD
p,p-DDE
p,p-DDT
PCB-IOI6
PCB-1221
PCB-1232
PCB-1242
PCB-1248
PCB-1254
PCB-1260
Phorate

Ronnel
Stirophos

Telodrin
Tokuthion
Toxaphene
Trichloronatc
Trithion

<0010
<0.024
" 0.20
<, 3.0
< 6.0
',0.10
<20
".4.0
, 0.11
<3.0
" 0.020
<0.020
-c 0.020
, 0020
<' 0.020
< 0020
<. 0.50
. 050
. 0.50
',0.50
r 0.50
c 0.50

" 0.50
<.20
-<2.0
"2.0
·0:0.010
.: 2.0
.' 1.0
" 2.0
",2.0

I Analyses performed by Lancaster Laboratories on samples collected on December 13. 2006
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Appendix 4 (Continued)

Analysesof Pesticides, Organicsand Metals in WildlifeInternational, Ltd. Well Water I

Metals

Component

Aluminum
Antimony

Arsenic
Barium
Beryllium
Bromide
Cadmium
Calcium
Chloride
Chromium
Cobalt
Copper
Fluoride
Iron
Lead

Measured Concentration
(mg/L)

<0.200
< 0.0200
<0.0200
<.0.0050
<.0.0050

< 2.5
• 0.0050

34.9
4.8

< 0.0150
~ 0.0050
<0.0100

1.2
.< 0200
<.0.0150

Component

Magnesium
Manganese
Mercury
Nickel

Nitrate Nitrogen
Nitrite Nitrogen
Potassium
Selenium
Silver
Sodium
Sulfate
Thallium
Vanadium
Zinc

Measured Concentration
(mg/L)

12.8
<0.0050

<0.00020
< 0.0100
<0.50
« 0.50

7.55
<0.0200
<0.0050
19.0

/ 5.0

<00200
<'0.0050

<0.0200

1Analyses performed by Lancaster Laboratories on samples collected on December 13. 2006.
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Appendix 5

Agvise Soil Characterization Report

~
LABORATORIE&

AGVISE Soil Characterization Report

Project Number 570A-I08

Ml4Highway 15West
PO 50x 510
Northwo-Jd. ND5a267

(701)587~10

fAX {70n 587·6013

eJ1laIl agvJs<~rcomm.com
IlOmepage www.agvlStcom

Submitting firm
~rotocol or Study No
Sample 10.
Trial ID.
Date Received
Date Reported

AGVISE Lab No

WILDLIFE INTERNATIONAL
VARIOUS
570A-108 BOTI'OM
NEGATIVE CONTRO
11-20-07
12-20-2007

07-1095

t>ercent Sand
Percent Silt
Percent Clay
USDA Textural Class (hydrometer method)

Bulk Density (disturbed) gm/cc
Cation Exchange Capacity (meg/IOO g)

% Moisture at 1/3 Bar

% Organic Carbon --Walkley Black
% Organic Matter--Walkley Black

pH in 1:1 soil:water ratio

73
10
17
Sandy Loam

1.07
10.3

20.1

3.2
5.6

7.4

Base Saturation Data
~
Calcium
Magnesium
Sodium
Potassium
Hydrogen

Percent
45.7
42.3
0.9
0.3

10.9

Il.Jil,l!!
942
523

22
11
II

These tests were completed in compliance Of 40 CFR Part 160.

-::r: cr )?/L
Larry wikoff
Analytical Investigator

Date

----------- AgriculluraJ Testmg -------------
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Appendix 6

Analyses of Pesticides, Organics and Metals
in Wildlife International, Ltd. Sediment

Pesticides and Organics

Project Number 570A·I08

Component

Aldrin
Alpha BIIC
Alpha Chlordane
Beta BHC
Bolstar
Chlordane
Coumaphos
Delta BHC
Demeton-O

Demeton-S
Diazinon
Dichlorvos

Dieldrin
Disulfoton
Dursban (Chlorpyrifos)

Endosulfan I
Endosullan II
EndosulfanSulfate
Endrin
Endrin Aldehyde
Endrin Ketone
EPN
Ethion
Ethoprop
Ethyl Parathion
Famphur
Fensulfothion
Fenthion
Gamma SHC Lindane
Gamma Chlordane
Guthion (Azinphos-methyl)
lICB

Measured Concentration
(ug/kg)

----0.85
, 1.0
, 0.85
<2.0

<68
<17
<.68
. 0,85

~ 68

<68
<.68
< 68

< 1.7

·77
< 68

<.0.85
.--- 1.7

" 1.7
. 1.7

'" 1.7
'. 1.7

"'68
<68
<68
<,68
,68

< 68
< 68

'---0.85
3.\

----68
0.85

Component

Heptachlor
Heptachlor Epoxide
Kepone
Malathion
Merphos

Methoxychlor
Methyl Parathion
Mevinphos
Mircx
Naled
o,p-DDD
o,p-DDE
o,p-DDT
p,p-DDD
p,p-DDE
p,p-DDT
}'CB-1016
I'CB-1221
PCB-1232
PCB-1242
PCB-I248
PCB-I254
PCB-l 260
Phorate
Ronnel
Stirophos
Telodrin
Tokuthion
Toxaphene
Trichloronatc
Trithion

Measured Concentration
(ug/kg)

<0.85
<085
..' 7.1

< 68
~ 68

«: 85
~.68

~'68

, 1.7

<68
.' 1.7

" \.7
<. 1.7

.' 1.7
< 1.7
<1.7

<17
~ 43
<17
<23
-<17
<17
< \7
<, 68
-:'68

68
• 1.2

----68
< 34
" 68
'·68

'Analyses performed by Lancaster Laboratories on samples collected on December 13, 2006.
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Appendix 6 (Continued)

Analysesof Pesticides, Organicsand Metals
in WildlifeInternational, Ltd. Sediment)

Metals

Project Number 570A-I 08

Component

Aluminum
Antimony

Arsenic
Barium
Beryllium
Bromide by IC (solid)

Cadmium
Calcium
Chloride by IC (solid)

Chromium
Cobalt
Copper
Fluoride by IC (solid)

Iron
Lead

Measured Concentration
(mg a.i IKg)

9200
< 200
/2.00
61.0

<.. 0.500

" 5\
0.500

5000

20\
&.25
0.500
1.33
43

422
11.7

Component

Magnesium
Manganese

Mercury
Nickel
Nitrate by Ie (solid)

Nitrite by IC (solid)

Potassium
Selenium

Silver
Sodium
Sulfate by tc (solid)

Thallium
Vanadium
Zinc

Measured Concentration
(mg a.i./Kg)

2710
4.05

-; 0.0968

281
..- 1.5

< 1.0
89.7

. 2.00
.» 0.500

,- 100

91.9
<' 2.00

4.97
3.96

IAnalyses performed by Lancaster Laboratories on samples collected on December 13. 2006.
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The Analysis of D5 in Sediment
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Appendix 7.1

Project Number 570A-I 08

Analytical Method Flowchart for the Analysis of D5 in Sediment

METHOD OUTLINE FOR THE ANALYSIS OF
D5 IN SEDIMENT

Rinse all glassware with ethyl acetate.

Sample sediment through the overlying water from the test beakers. Add the requisite volume of
sediment (-5 mL) to each centrifuge tube

Fortify recovery samples with the appropriate stock solution.

Add 10 0 mL HPLC-grade bottled water and 5 J.lL of the internal standard to each sample and QC.

Add approximately 20 mL ofethyl acetate to each sample. Vortex and shake each sample for one
minute. Centrifuge at 60% speed for approximately five minutes.

Transfer the ethyl acetate layer (top layer) into a 50.0 mL volumetric flask containing
2.5 g sodium sulfate.

Repeat the extraction procedure with an additional 20 mL of ethyl acetate combining the ethy I acetate
portions in the proper volumetric flask. Bring to volume with ethyl acetate.

Transfer 1.00 mL of extracts into autosamplcr vials and add 50.0 ul, MSTFA (N-mcthyl, N
trimethylsilyl trifluoroacetamide) to each vial. Submit for analysis.
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Appendix 7.2

Typical Gas Chromatograph (GC) Operational Parameters

INSTRUMENT:

DETECTOR:

ANALYTICAl COLUMN:

INJECTOR TEMPERATURE:

RUNTIME:

OVEN:

DETECTOR TEMPERATURE:

TOTAL FLOW:

HYDROGEN:

AIR:

INJECTION VOLUME:

MAKE·UP GAS:

HEAD PRESSURE:

APPROXIMATE D5
RETENTION TIME:

Agilent Model 6890 Gas Chromatograph (GC)

Flame Ionization Detector (FID)

J&W DB-5MS column (30 m x 0.25 mm, 0.25 urnfilm
thickness)

15 25 minutes

Initial temperature: 50°C
Initial hold time: 1.00 minute
Ramp 1: 8.00°C/minute
Final temperature I: 150°C
Final hold time 1: 0.00 minute
Ramp 2: 40.00°C/minute
Final temperature 2: zzo-c
Final hold time 2: 0.00 minute

13.8 mLlmin at split vent

40mLlmin

450 mLlmin

1.0 fll

Helium

12 psi

10 minutes
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Appendix 7.3

Analytical Stocks and Standards Preparation

Project Number 570A-108

Stock solutions of 05 were prepared by weighing 0.1000 g and 1.0000 g of the test substance

on an analytical balance. Each aliquot of test substance was transferred to a 100-mL class A

volumetric flask and brought to volume with 80% DMF : 20% toluene. These stock solutions

contained 1.00 and 10.0 mg/mL of OS, respectively. The 100 mg/mL solution was diluted in 50%

DMF : 20% toluene to prepare a 0.100 mg/mL stock solution. The 1 00 and 0.100 mg/mL stock

solutions were used to prepare calibration standards in ethyl acetate. The 10.0 mg/mL stock solution

was used to fortify the quality control samples.

A stock solution of Tetrakis (trimethylsilyloxy) silane (internal standard) was prepared by

weighing 0.1031 g (weight corrected for purity) on an analytical balance, The internal standard was

transferred to a 100-mL Class A volumetric flask and brought to volume using 80% DMF : 20%

toluene. This stock solution (1.00 mg a.i.lmL) was diluted in 80% DMF : 20% toluene to prepare a

0.150 mg a.i.lmL stock solution. Five microliters of the 0 150 mg a.i.lmL stock solution were added to

each test sample and quality control sample prior to analysis. Fifty microliters of the 0.150 mg a.i.lmL

stock solution were added to the calibration standards on Day 7 and Day 28 prior to analysis The

following shows the dilution scheme for a set of calibration standards.

Stock Final Standard
Concentration Aliquot Volume Concentration

(mg/mL) ill!d (mL) ll!!g£!J
0.100 100 10.0 1.00*
1.00 50.0 10.0 5.00
1.00 150 10.0 15.0
1.00 300 100 30.0
1.00 500 10.0 50.0
1.00 700 1.00 70.0

*On Day O. the lowest standard was prepared using 1000 ul, of 5.00 mg/L standard in 5.00 mL of
cthyI acetate
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Appendix 7.4

Project Number 570A-I08

Example Calculations for a Representative Sediment Sample

The analytical result and percent recovery for sample number 570A-I08-3, with a nominal

concentration of 259 rug/Kg, were calculated using the following equations:

. Peak Area - Y -intercept ..
D5 10 sample (mg /Kg) == Slope' X Dilution Factor

P f nomi I . measured concentration of D5 in sample (mg/Kg) X 100erccnt 0 nomma concentration=. . .nominal concentration of D5 III sample (mg/Kg)

Peak Area == 9.10142
Y -interccpt = 0.57688
Slope == 1.13
Dilution factor = 9.65

D5 ' I /K 9.10142-0.57688 X 96m samp e (mg g) == 1. t3 . },

Concentration of D5 in sample (mg/Kg) = 72.8 mg a.i.lKg

P f nomi I . 72.8mg/Kg Icrcent 0 nomina concentration = 259 mg/Kg X 00

Percent of nominal concentration = 28.1%
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Project Number 570A-108
- ------- --- - ----

Matrix Fortifications Analyzed Concurrently Dunng Sample Analyses in Sediment

150 128
500 448
2000 1862

150 137
500 467

2000 1858

Sample Sampling
Number Interval

(570A-108-) (Day)

SMAS-I 0
SMAS-2 0
SMAS-3 0

SMAS-4 7
SMAS-5 7
SMAS-6 7

SMAS-7 28
SMAS-8 28
SMAS-9 28

Fortified
(mg/Kg)

ISO
500

2000

Concentrations ofD5

Measured
(mg/Kg)

118
461
1871

Percent
Recovery!

78.9
92.2
936

91.0
93.5
92.9

Mean = 90_0
Standard Deviation = 4.91

CV = 5.45%
I Results were generated using Excel 2000 in the full precision mode. Manual calculations may

differ slightly _
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Project Number 570A-108

Representative Calibration Curve for D5 in Sediment

90

80 

I
70 ,

60 J

~ 50 j
-e
~

£ 40

30 I
I

20 I

1:.:'.
0.00 10.00 20.00

1 0
_ - - -, --- ---r--- ..- --r-----.- - . 1 ---~

30.00 40.00 50.00 60.00 70.00 80.00

Concentration (mg/L)

Slope = 1.13; Y-Intercept = 0.57688; R2 = 0.9996
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Appendix 7.7

Project Number 570A-J08

Representative Chromatogram of a Low-level D5 Calibration Standard

FI018, (X IGC71110ATAI05CHIRON1105CHIRON1 2007~07~1615-10-331001F0201 OJ

pA

\
28

I26

24 Ii
22 [I
20

J\
18 - ~J\
16

14 ---' ---,- -~-r 1
o 2

... - - r----r- -
6

--r-....,.--·......-
8

I - ....,.---,-- r T" ~~~-,

10 12 14

Nominal concentration: I ~OO mg/L
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Appendix 7.8

Representative Chromatogram of a High-level D5 Calibration Standard for Sediment

24

18

20-

FI01 B, (XIGC7I110ATAIOSCHIRON11D5CHIRON1 2007-07-1615-10-331006F0701 OJ

pA -I I'
28 J I
26 - I' ' !

Il~ IIJ
______J) \J "~l'_

22-

16 I

I
14 1

o
I" .,--.,.--, '--'-"'1
2

1--'-- 1

6
-~--1

10
"T - ,- _. 1 -~- -,----,---r--- ,..._-

12 14".

Nominal concentration: 70.0 mg/L
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Appendix 7.9

Project Number 570A-I08
- ----_. ------

Representative Chromatogram ofa Sediment Matrix Fortification

:1 II
18 - ~i______ .J

pA

28

26

24 -

FID1 B. (XIGC711IDATAID5CHIRON1IDSCHIRON1 2007-07-1615-10·331007F0801 D)

III I! II

II'

~~~ ~J~L- __ >_~ __-L"'<'__L~
I

16 :

14 -L--,
o

.. --.., - __ ,0. , .., ---.,.- - I -r----..,...- , 1 - - ~_.- •

2 6
~ -, -~ "T-- --,.--- [

8 10
'--1---'- '---~-....-

12 14 mt

Sample number 570A-I08-MAS-I; 150 mg/Kg, nominal concentration.
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Appendix 7.10

Project Number 570A-108

Representative Chromatogram of a Day 0 Sediment Sample

FI01 B, (XIGC71110ATAID5CHIRON1105CHIRON1 2007-07-1615-10-331012F1401 OJ

18

16

~________ J

",'"

'"

JIL_u .. ---lL"-L--U'~
14 ,- - - •. ·-r---~·---- r--~·-· -~-, I
024 6

I
8

- -T
10

'1
12

'r-~

14 III

Sample number 570A-108-3; 259 mg/Kg nominal concentration
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Appendix 8

Observations of Emergence by Replicate of the Midge
(Chironomus riparius) During a Prolonged Sediment Toxicity Test

Mean Measured
Concentration

(mg/Kg) Numbers of Emerged Midges (Males and Females pooled) bv Day ofTest

Replicate 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

NC !I. 2 8 7 0 0 0 I 0 0 0 0 0 0 0 0

B 0 2 8 5 2 0 0 0 0 0 0 0 0 0 0

C 0 5 8 3 0 0 J 0 0 0 0 () 0 0 0

D 0 2 7 4 4 0 1 0 0 0 0 0 0 0 0

35 !I. 3 11 4 I 0 0 0 0 0 () () 0 0 0 0

B 0 2 6 0 4 1 0 0 2 1 0 0 0 0 1

C 0 6 4 I I 1 2 0 1 () () () 0 0 0
]) 0 7 3 3 0 1 2 0 () 0 0 0 0 0 0

70 !I. 0 5 5 I 1 1 1 I 0 () 0 0 0 0

B 0 4 3 3 4 3 1 0 0 0 0 0 0 0

C 0 5 6 3 () 1 0 0 1 0 () 0 0 0

D 1 2 1 3 3 I 4 0 0 0 1 0 0 1

160 A 0 I 2 4 3 I 3 0 I 0 1 0 0 0 0
13 0 1 1 2 4 2 3 4 0 0 0 I

C 0 0 0 4 1 3 I 1 0 0 0 0 0 0 0
D 0 I 2 3 I 3 I I 0 1 0 0 0 0 0

248 A 0 0 I () 0 0 1 2 2 0 1 0 I

B 0 0 I 0 I 2 3 I I I 0 0 0

C 0 0 2 0 3 2 2 () I 0 0 0 0

I) 0 0 0 0 0 () 2 2 I 0 0 0 I

390 !I. 0 0 I () () I 5 0 0 0 0 () 0 0 0

13 0 0 0 () () 0 0 0 0 1 0 1 0 0 0

C 0 0 0 0 0 0 1 I 2 2 2 0 0 J 0

D 0 0 0 0 2 0 J 2 0 1 0 0 0 0 1

759 A 0 0 0 0 0 0 0 0 () 2 1 0 0 2 0

13 0 0 0 () 1 0 0 0 () 0 0 I 1 2 0

C 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0

J) 0 0 0 0 1 0 4 2 0 0 I 0 2 0 0

Notes: -- -- all emerged or dead.
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Appendix 8 (Continued)

Observations of Emergence by Replicate of the Midge
(Chironomus riparius) During a Prolonged Sediment Toxicity Test

Mean Measured
Concentration

(rng/Kg) Numbers of Emerged Midges (Males) by Day of Test

Replicate 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

NC A 2 6 1 0 0 0 0 0 0 0 0 0 0 0 0

B 0 2 5 0 0 0 0 0 0 0 0 0 0 0 ()

C 0 5 7 3 0 0 0 0 0 0 0 0 0 0 0

n 0 2 6 3 1 0 1 0 0 0 0 0 0 0 0

35 A 3 10 1 0 0 0 0 0 0 0 0 0 0 0 0
I3 0 2 4 0 0 0 0 0 2 1 0 0 0 0 0
C 0 5 2 0 () 0 0 0 0 0 0 0 0 () ()

n 0 5 I I 0 0 0 0 () () () 0 0 () 0

70 A 0 5 3 1 () 0 0 () 0 0 0 0 0 0 0

B 0 3 2X 2 0 () 0 0 0 0 0 0 0 0 0

C 0 5 2 1 0 0 0 () 0 0 0 0 () 0 ()

D 1 2 I 1 1 0 I () 0 0 0 0 0 0 0

160 A 0 1 2 3 2 () 0 0 0 0 () 0 0 0 0

B 0 1 I I 3 0 2 I 0 0 0 0

C 0 0 0 3 () 0 0 () 0 () 0 0 0 0 0
J> 0 1 I 2 1 0 1 I 0 0 0 () 0 0 0

248 A 0 0 1 0 0 0 0 0 1 0 2 0 I 0 0
B 0 0 I 0 I 2 0 I I 0 0 0 0 0 0

C 0 0 2 0 2 1 I 0 0 1 0 0 0 0 0
D 0 0 0 () 0 0 1 2 I 0 0 0 0 () 0

390 A 0 0 I 0 0 I 3 0 0 0 0 0 0 0 0
13 0 0 0 0 0 0 0 0 0 I () 0 0 0 0
C 0 0 0 0 () 0 I I 2 I () () 0 () 0

D 0 0 0 () 2 0 1 0 0 0 () 0 0 () 0

759 A 0 0 0 0 0 0 0 0 () 2 I 0 0 2 0
B 0 0 0 0 I 0 () () () 0 () 1 I 0 0
C 0 () 0 0 0 0 0 () 0 I 0 0 0 0 0

D 0 0 0 0 I 0 4 2 0 () IX 0 2 0 0

Observations: X ; emerged and died; --; all emerged or dead
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Appendix 8 (Continued)

Observations of Emergence by Replicate of the Midge
(Chironomus riparius) During a Prolonged Sediment Toxicity Test

Mean MFasured
Concentration

(mg/Kg) Numbers of Ernerged Midges (Females) by Day of Test

Replicate 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

NC A 0 2 6 0 0 0 I 0 0 0 0 0 0 0 0

B 0 0 3 5 2 0 () () 0 0 0 0 () 0 0

C 0 0 1 0 0 0 1 0 0 0 0 0 () 0 0

D 0 0 1 3 0 0 0 0 0 0 0 0 0 0 0

35 A 0 1 3 I 0 () 0 0 0 0 0 0 0 () 0
B 0 0 2 0 4 1 0 () 0 0 0 0 0 0 I
C 0 1 2 I I 1 2 0 1 0 () 0 0 0 0
D 0 2 2 2 () 1 2 () () () () () 0 0 0

70 A 0 () 2 () 1 I I I 0 0 0 0 0 0

B () I I I 3. IX 3 I 0 0 0 0 0 0 0

C 0 () 4 2 0 1 0 0 I 0 0 0 0 0

D 0 () 0 2 2 1 3 0 0 0 1 0 0 I

160 A 0 0 0 1 I 3 0 1 () I 0 0 0 0

B 0 0 0 1 2 I 3 0 0 () I

C 0 0 0 1 3 I I 0 0 0 0 0 0 0

D 0 0 I 0 3 0 0 0 ) () 0 0 0 0

248 A 0 0 0 0 0 0 I ) 1 J 0 0 0 0 I

B 0 0 0 0 0 0 ) 2 0 I 1 ) 0 0 0

C 0 0 0 0 I 1 0 2 0 0 1 0 0 0 0

D 0 0 0 0 0 0 0 0 I I I 0 0 0 lX

390 A 0 0 0 0 0 0 2 0 0 0 () 0 0 () 0

B 0 0 0 () 0 0 () 0 () 0 0 1 0 0 0

C 0 0 0 0 0 0 0 0 0 1 2 0 0 I 0

D 0 0 0 0 0 0 0 2 0 J () () 0 0 1

759 A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

B 0 0 0 0 0 0 0 0 0 0 0 0 0 2 0

C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

D 0 0 0 0 0 () 0 () 0 0 0 0 0 0 0

Observations: X = emerged and died. -- ~ all emerged or dead.
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Appendix 9

Project Number 570A-I08

Observations of Abnormal Behavior in Organisms

Mean Abnormal Observation I

Measured Dead Pupae or Adult That Swimming in Observed on Observed
Concentration Larvae Emerged and the Water the Surface of Climbing the

(rug/Kg) Died Column the Sediment Walls of the
Test Chamber

Negative 0 0 0 0 0
Control

35 1 0 0 0 0

70 0 3 0 0 0

160 5 0 0 0 0

248 8 1 2 0 0

390 11 0 1 2 0

759 12 1 2 0 1

'Observations made over the course of the entire study and include observations from each replicate
in the treatment group.
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Appendix 10

Personnel Involved in the Study

Project Number 570A·I08

The following key Wildlife Internauonal, Ltd. personnel were involved in the conduct or

management of this study:

I. Henry O. Krueger, Ph.D., Director of Aquatic Toxicology/Terrestrial Plants & Insects

2. Willard B. Nixon, Ph.D, Director of Chemistry

3. Timothy Z. Kendall, M.S., Supervisor

4. Amy S. Blankinship, M.S., Laboratory Supervisor

5. Susan T Thomas, B.S., Aquatic Biologist
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Project Number 570A-112

GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

SPONSOR: Silicones Environmental, Health and Safety Council

TITLE: Dodccamethylcyclohcxasiloxanc (D6): A Bioaccumulation Test with Lumbriculus
variegatus Using Spiked Sediment

WILDLIFE INTERNATIONAL, LTD. PROJECT NUMBER: 570A-112

STUDY COMPLETION: August 15,2008

This study was conducted in compliance with Good Laboratory Practice Standards as
published by the U.S. Environmental Protection Agency in 40 CFR Parts 160 and 792, 17 August
1989; OECD Principles of Good Laboratory Practice (ENVIMC/CHEM (98) 17); and Japan MAFF,
II NohSan, Notification No. 6283, Agricultural Production Bureau, I October 1999, with the
following exceptions:

Periodic analyses of well water and sediment for potential contaminants were not conducted
in accordance with Good Laboratory Practices; however, these analyses were performed using a
certified laboratory and standard U.S. EPA analytical methods.

The stability of tissue samples during frozen storage was not determined.

Reference substance characterization and stability at the test site were not determined in
compliance with Good Laboratory Practices.

STUDY DIRECTOR:

7~~ R/;~/clcf
Henry O. Krueger, Ph.D Date I ;;
Director ofAquatic Toxicology/Terrestrial Plants and Insects
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---- g/zo(og
Date

Date



Wildlife International, Ltd.

-3-

QUALITY ASSURANCE STATE.MENT

Project Number 570A-112

This study was conducted in compliance with Good Laboratory Practice Standards as published by
the U.S. Environmental Protection Agency in 40 CFR Parts 160 and 792, 17 August 1989, OECD
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SUMMARY

SPONSOR: Silicones Environmental, Health and Safety Council

Project Number 570A-112

TIlLE: Dodccamcthylcyclohexasiloxanc (06): A Bioaccumulation Test with Lumbriculus
variegatus Using Spiked Sediment

WILDLIFE INTERNATIONAL, LTD. PROJECT NUMBER: 570A-112

TEST DATES: Study Initiation:
Experimental Start (OECD):
Experimental Start (EPA):
Biological Termination:
Experimental Termination:

July 13,2007
September 7, 2007
September 10, 2007
November 7, 2007
February 5, 2008

LENGTH OF EXPOSURE: 58 Days (28 days Uptake; 30 days Depuration)

TEST ORGANISM: Oligochactc (Lumbriculus variegatus]

SOURCE OF TEST ORGANISMS:

TEST CONCENTRATIONS:

Aquatic Research Organisms
Hampton, NH 03842
U.S.A.

RESULTS:

BAF1

k l
2

k2
3

BAFK4

t'l2(days/

~o (days)"

Nominal
Negative Control

I00 rng a.i.IKg
1000mg a.i.IKg

28.1 mg a.i./Kg

0.66

0.090

0.134

0.67

5.2

17.2

Mean Measured
<LOQ

28.1 mg a.i.IKg
484 rng a.i.lKg

484 mg a.i./Kg

0.070

0.012

0.170

0.070

4.1

13.6

J BAF- Bioaccumulation Factor
2 k, =' Kinetic Uptake Rate
J k2 =' Depuration Rate
4 BAFK based 011WholeTissueConcentrations (BAFK := Kinetic Bioaccumulation Factor)
~ t L/2=Calculated limelor50% clearance of1)6 in tissue
6 t90 =' Calculated limeto reach90%of steady-stale in tissues.
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INTRODUCTION

This study was conducted by Wildlife International, Ltd. for Silicones Environmental. Health

and Safety Council at the Wildlife International. Ltd. aquatic toxicology facility in Easton, Maryland.

The in-life phase of the test was conducted from September 10. 2007 to November 7, 2007. Raw data

generated by Wildlife International, Ltd. and a copy of the final report are filed under Project Number

570A-112 in archives located on the Wildlife International, Ltd. site.

OBJECTIVE

The objective of this study was to determine the bioaccumulation potential of sediment

incorporated dodecamethylcyclohcxasiloxanc (06) in the oligochaete, Lumbriculus variegatus. The

formulated sediment used in the test had an organic content ofapproximately 3,6%. The sediment and a

28-day ration of rood were dry mixed in the test chambers. Overlying water was added to the test

chambers and the test chambers were allowed to settle for approximately 48 hours prior to the addition

of the test organisms. The measured endpoints of the test were tissue concentrations after 14 and 28

days ofuptake and during depuration.

EXPERIMENTAL DESIGN

The test consisted of a 2S·day uptake phase followed by a 30-day depuration phase, During the

uptake phase. oligochaetes were exposed to two sub-lethal test concentrations and a negative control.

Eight replicate test chambers were maintained in each treatment and control group. Seven replicates

werc initiated with approximately one gram of tissue in each replicate. One replicate was used for

analytical sampling of sediment on Day 0 and did not contain organisms. Each test chamber contained

a quantity of sediment and overlying water.

Nominal test concentrations selected in consultation with the sponsor were 100 and 1000 mg

ai/Kg of sediment based on the dry weight of the sediment. The results of the study are based on the

mean measured test concentrations. Sediment samples were collected and analyzed from one sacrificed

replicate ofeach treatment group and control on days O. 14 and 28 of the uptake phase. Results of the

analyses were used to verify the exposure over time. Tissue samples were collected from the culture on

Day 0 and from one sacrificed replicate from each treatment group and control on days 14 and 28 of the

uptake phase and day 14 of the depuration phase. An additional replicate was sacrificed at the cnd of

the depuration phase from each treatment group and control for the determination of lipid content in the
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tissue. The tissue concentrations were used to calculate the uptake rate constant (k.), the depuration

rate constant (k2) , and the kinetic bioaccumulation factor (BAFK).

MATERIALS AND METHODS

The study was conducted according to the procedures outJined in the protocol,

"Dodecamethylcyclohexasiloxane (06): A Bioaccumulation Test with Lumbriculus variegatus Using

Spiked Sediment" (Appendix 1). The protocol was based on a study design proposed by Phipps et. AI.

(1993): Use of the Aquatic Oligochactc Lumbriculus variegatus for Assessing the Toxicity and

Bioaceumulation of Sediment-Associated Contaminants (I); the ASTM E 1706-00 Guideline: Test

Methods for Measuring the Toxicity of Sediment-Associated Contaminants with Fresh Water

Invertebrates (2); the OPPTS 850.1735 Guideline: Whole Sediment Acute Toxicity Invertebrates,

Freshwater (3); European Chemicals Bureau Technical Guidance Document on Risk Assessment, Part II

(4), and the Federal Environment Agency: Validation of the Preliminary Ell-Concept ofAssessing the

Impact ofChemicals to Organisms in Sediment by Using Selected Substances (5).

Test Substance

The test substance was received from Dow Coming on June 22, 2007 and assigned Wildlife

International identification number 8159. The test substance, a liquid, was identified as: Dow

Corning" 246 Fluid; CAS Number 540-97-6; Lot No. LLl14030. The reported purity was 99.54%,

with an expiration date of June 8, 2009. The test substance was stored under ambient conditions.

Internal Standard

The internal standard was received from Sigma-Aldrich on March 30, 2006 and was assigned

Wildlife International, Ltd. identification number 7566 upon receipt. The standard, described as a

liquid, was identified on the label as: Tetrakis (trimethylsilyloxy) silane; 97%; Lot #: 13222MB;

CAS #: 3555-47-3. The standard had a reported purity of 97>10. The standard was stored under

ambient conditions.

Test Sediment

Formulated sediment based on the recommendations of OECD Guidelines 218 (6) was used.

The sediment was composed of approximately 10% peat moss, 70% sand and 20% silt and clay

(kaolin clay). The sand and clay were mixed in a PK Twinshell mixer for 20 minutes without the
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peat, since the peat was added later (Appendix 2). The targeted organic carbon content of the final

mixture was 5.0 ± 1.0%. The dry constituents of the final mixture were stored under ambient

conditions until used. The results of periodic analyses performed to measure the concentrations of

selected contaminants in the formulated sediment used by Wildlife International, Ltd. arc presented in

Appendix 3. Samples of the sediment used in the test were sent to Agvise Laboratories, Northwood,

ND and summaries of the sediment characterizations arc found in Appendix 8. The 'percent organic

carbon of the sediment used during the uptake phase and depuration phase was found to be 3.6 and

3.3%, respectively.

Dilution Water

The water used for culturing and testing was' freshwater obtained from a well approximately

40 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 measurements of the

well water during the four-week period immediately preceding the test are presented in Appendix 4.

The well water was passed through a sand filter to remove particles greater than approximately

25 urn, and pumped into a 37,800-L storage tank where the water was aerated with spray nozzles.

Prior to use, the water again was filtered (0.45 um) to remove microorganisms and particles. The

results of periodic analyses performed to measure the concentrations of selected contaminants in the

well water used by Wildlife International, Ltd. are presented in Appendix 5.

Test Apparatus

The study was conducted in a temperature-controlled room. Each test chamber was a 9-L

glass aquaria (approximately 15 x 30 x 20 em high) holding 5 litcrs of water and 1 liter of sediment.

Aquaria were arranged in groups of four according to treatment group.

A continuous-flow diluter was used to provide dilution water (well water) to each aquaria so

that there were two volume additions per day. The flow of dilution water was controlled using

rotameters. The rotameters were calibrated prior to the start of the test and approximately weekly

during the test. The diluter system delivered dilution water to a mixing chamber from which one line

was split into four separate supply lines that delivered water to each aquaria in the group. The

proportion of water split to each replicate was checked prior to the test and approximately weekly
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during the test to ensure that flow rates varied by no more that 10% of the mean flow rate of the

replicates. The general operation of the diluter was checked visually at least two times per day during

the test and at least one time at the beginning and end of the test.

Preparation of Test Concentrations

Concentrations of the test substance were prepared on a dry weight basis, (i.e., mg test

substance/Kg dry sediment). Nominal test concentrations were 100 and 1000 mg a.i.lKg. An aliquot

of 159.0 g of peat (37% moisture content) was weighed into 24 Nalgenc bottles. Eight bottles were

used to prepare the 100 mg a.iJKg treatment level and eight were used to prepare the 1000 mg a.i.lKg

treatment level. The remaining eight bottles were used to prepare the negative control. Neat test

material was then added to the peat and mixed overnight on a rotary mixer. After approximately 16

hours of mixing the treatment groups wcre completely processed one at a time by adding 900.0 g of the

formulated sediment to eaeh of the 24 Nalgcnc bottles (eight at a time) and mixed on the rotarymixer

for approximately 40 minutes each.

Eight replicate test chambers were prepared for each treatment and control group for use in the

uptake phase. For each replicate, 1000 mL of sediment was placed in a 9-L glass aquaria. Next, a pre

weighed amount of food (Salmon Starter), enough for 28 days (200 mg), was added to eaeh chamber

that would contain organisms dunng the test and was mixed into the dry sediment using a glass stir rod.

Finally, approximately 5000 mL of overlying water (well water) was poured into the ehamber over a

baffle to minimize the disturbance to the sediment. Test chambers were indiscriminately positioned in

an environmentally controlled room in groups of four according to treatment group approximately 51

hours prior to test initiation to condition the sediment prior to introduction of organisms. At test

initiation and termination, the overlying water in all test chambers appeared clear and colorless.

Three replicate test ehambers were prepared for each treatment and control group for usc in the

depuration phase. For each replicate, 1000 mL of untreated sediment was placed in 9-L glass The

untreated sediment used in the depuration phase of the study was prepared similarly to the treated

sediment used in the uptake phase of the study, however 286.0 g of peat (with a 65% moisture content)

were mixed with 900.0g of the sand/clay mixture. The reason the weight of peat added to the mixture

changed between the sediment prepared for the uptake phase and the sediment prepared for the

depuration phase is due to the fact that the moisture content of the peat was different. When corrected
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for the percent moisture, the same amount of peat was added to each mixture. The percent organic

carbon for the sediment used in the uptake phase and in the depuration phase was 3.6 and 3.3%

respectively, showing that the final mixtures were comparable

A pre-weighed aliquot of salmon starter was mixed into the dry sediment prior to adding the

5000 mL of overlying water. The ehambers were allowed to settle in the environmental chamber

approximately two days prior to transferring the test organisms from the uptake test chambers.

Test Organism

The oligochacte, Lumbrictdus variegatus, was seleeted as the test species for this study.

Oligochaetes arc representative ofan important group of aquatic invertebrates and were selected for use

in the study based upon past history of use and ease of culturing in the laboratory. The organisms were

obtained from Aquatic Research Organisms, Hampton, New Hampshire. The identity of the species

was verified by the supplier.

The organisms were held in water from the same source as the water used during the test.

During the 14-day holding period immediately preceding the test, water temperature ranged from 21.6

to 23.9°C, while the pH ranged from 8.3 to 8.5 and dissolved oxygen ranged from 6.5 to 8.0 mgIL.

During holding, the oligochaetes appeared normal, At test initiation, approximately one gram

(wet weight) of oligochaetes was impartially distributed to transfer chambers. The transfer chambers

were indiscriminately assigned to test chambers and the organisms were transferred to the test chambers

below the air/water interface. Observations of mortality and abnormal behavior were made daily during

the test. Seven replicate test chambers in eaeh treatment and control group contained organisms, while

one test chamber per group was maintained without organisms for day 0 analytical purposes.

Oligochaetes were fed a mixture of yeast, cereal grass and trout chow (YCn during the holding

period and salmon starter (Ziegler Brothers, Inc., Gardners, Pennsylvania) during the test, A 200 mg

aliquot of food was weighed for each test chamber that contained organisms during the test and was

added to the test chamber after adding the sediment, and mixed with a glass stir rod into the sediment

before the overlying water was added. A 200 mg aliquot of salmon starter was added to the test
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chambers prepared for the depuration phase of the test after adding the sediment, but prior to adding the

overlying water and organisms.

Environmental Conditions

Lighting used to illuminate the culture and test chambers during holding 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 offto avoid sudden

changes in light intensity. Light intensity at test initiation was 193 lux at the surface of the water over

one representative test chamber.

The target test temperature during the study was 23 ± 1°C. Temperature was measured in the

overlying water ofone alternating replicate test chamber daily during the test using a hand-held liquid

in-glass thermometer. Temperature also was measured continuously in a beaker ofwater adjacent to the

test chambers using a Fulscope ERIC Recorder. The continuous recorder was calibrated with a hand

held liquid-in-glass thermometer prior to test initiation.

Dissolved oxygen measurements were made on samples of overlying water collected from one

alternating replicate test chamber of each treatment and control group daily during the test.

Measurements of pH were made on samples ofoverlying water colleeted from one alternating replicate

test chamber ofeach treatment and control group at test initiation, once each week during the test, and at

test termination. Hardness, alkalinity, specific conductance and ammonia were measured in a sample of

overlying water collected from one alternating replicate test chamber from each treatment and control

group at the beginning and end of the test.

Light intensity was measured using a SPER Scientific Model 840006C light meter. Dissolved

oxygen was measured using a Thermo Orion Model 850Aplus dissolved oxygen meter, and

measurements of pH were made using a Thermo Orion Model 525Aplus pH meter. Hardness and

alkalinity measurements were made by titration (7). Specific conductance was measured using a

Yellow Springs Instrument Model 33 Salinity-Conductivity-Temperature meter. Ammonia was

measured using a Thermo Orion 720Aplus pHIISE meter.
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Observations

In addition to the organisms plaeed in the test chambers at the beginning of the test, an additional

I gram of organisms were impartially selected at the beginning of the test and measured for dry weight.

The weight of the subset of organisms was used to determine the ratio of organic carbon in the

sediment to the dry weight of organisms. TI1C test chambers were observed daily to make visual

assessments of abnormal behavior (e.g. leaving the sediment, climbing the walls of the test

compartment). The test was divided into two phases: uptake and depuration. The duration of thc

uptake phase was 28 days, and the depuration phase was 30 days. On Day 28 of the uptake phase, the

organisms from three replicates ofcaeh treatment group were sieved from the sediment, enumerated and

transferred to new test chambers containing untreated sediment and clean water for thc duration of the

test. At lest termination, the total wct weight of all individuals remaining in one replicate of each

treatment group was measured.

Statistical Analyses

The equations used for BAF (bioaccumulation factor) and BAFK (kinetic bioaccurnulation

factor) calculations are described in draft OPPTS 850.1730 Guidance Document (8). The kinetic uptake

rate (k l ) and depuration rate (~) were calculated for oligoehaete tissue and then used to calculate a

kinetic bioaccumulation faetor (BAFK =kif k2) . These rate constants were also used to calculate both

the half-life for clearance in tissue (ty,) and time to reach 90% ofsteady-state (~).

Analytical Sampling

Sediment samples were collected from one test chamber of each treatment group at the

beginning of the test, on Day 14 and Day 28 of the uptake phase. The replicate used for sample

collection on Day 0 did not contain oligochaetes, whereas at test initiation oligochaetes were plaecd

in the replicates used for sample collection on Days 14 and 28. The samples were analyzed in

duplieatc for the control and in triplicate for the treatment groups on the day of eoJlcetion. Tissue

samples were collected on Day 0 from the culture, on Days 14 and 28 of the uptake phase and on Day

14 of the depuration phase. Tissue samples were also collected on Day 30 of the depuration phase

from eaeh treatment group for the determination of lipid content. The depuration phase was

continued past Day 14 to Day 30 so that the analytical results of tissue concentrations could be

evaluated, Tissue samples were collected by sieving the sediment to remove organisms. The

organisms were rinsed free of as much sediment as possible and placed in a tared liquid scintillation
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vial. The water was removed from the vial (as mueh as possible) and a wet weight was obtained.

Tissue samples were stored frozen for 7 to 91 days until analysis.

Analytical Method

The analytical methods used for the analysis of 06 was developed by Wildlife International,

Ltd. Sediment was sampled through overlying water from the test tanks and approximately 5 mL of

sediment was added to eaeh centrifuge tube. To each sample, 10.0 mL of HPLC grade bottled water

and 5 or 50 ul, ofintcmal standard was added, Samples were vortcxed and shaken after the addition of

approximately 20 mL of ethyl acetate and the samples were centrifuged for approximately five minutes

at 60% speed. The top layer was transferred into a 50 mL volumetric flask containing 2.5 g of sodium

sulfate. Samples were extracted with an additional 20 mL of ethyl acetate. The ethyl acetate extracts

were combined and the flask was filled to volume. The extracts (1.00 mL) were transferred into

autosampler vials and 50.0 ul, N-methyl. N-trimethylsillyl trifluoracctamide was added to each vial.

Samples were analyzed by gas chromatography equipped with flame ionization detection. For the tissue

analysis, the method consisted of extracting the samples with tetrahydrofuran (TI-lF). Samples were

analyzed by gas chromatography equipped with mass selective detection or by gas chromatography

equipped with flame ionization detection.

Concentrations of 06 in the tissue samples were determined using an Agilent 6890 Gas

Chromatograph (GC) equipped with an Agilent Model 5975 Mass Selective Detector operated in SIM

mode or equipped with Flame Ionization Detection. Chromatographic separations were achieved using

a Phenomen ZB-5 Column (0.25 mm x 30 m, 0.25 urn), Concentrations of 06 in the sediment samples

were determined using an Agilcnt 6890 Gas Chromatograph (GC) equipped with Flame Ionization

Detection (FlO). Chromatographic separations were achieved using a J&W DB-5MS Column (0.25

mm x 30 m, 0,25 urn film thickness). Method flowcharts for the analyses of06 in sediment and tissue

arc provided in Appendices 6.1 and 6.2. respectively. The instrumental parameters for the analyses are

provided in Appendix 6.4 and 6.5, respectively.

For the sediment analyses. calibration standards of 06 test substance, ranging in concentration

from 1.00 to 70.0 mg/L were prepared in ethyl acetate using a stock solution of 06 test substance in

80% dimethylformamidc (DMF) ; 20% toluene. Each standard was fortified with 50 I-ll of the internal

standard prior to final volume (Appendix 6.6). For the tissue analyses. calibration standards of 06 test
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substance, ranging in concentration from 0.0500 to 0.500, 0.100 to 0.800, 0.700 to 7.00 and 1.00 to

70.0 mg a.i.lL were prepared using stock solutions of D6 test substance in tetrahydrofuran. Each

standard was fortified with 25.0 or 100 J1L of the internal standard prior to final volume (Appendix 6.6).

Calibration standards were prepared and analyzed with each sample set. Linear regression equations

were generated using the ratio of peak area responses (test substance/internal standard) versus the

respective concentrations of the calibration standards. The concentration of D6 in the samples was

determined by substituting the ratio of peak area responses (test substance/internal standard) of the

samples into the applicable linear regression equation. An example of the calculations for a

representative sample is included in Appendix 6.7.

For sediment and tissue, the method limit of quantitation (LOQ) varied slightly from sample to

sample. The LOQ was calculated as the product of the low calibration standard (1.00 mg a.i./L for

sediment and 0.0500 mg a.i./L for tissue) and the dilution factor of the negative control samples. Each

control sample dilution factor was determined as the quotient of the final volume and the initial sample

dry mass; the initial dry mass was different for each sample.

Sediment samples were fortified at 100 and 500 mg a.i./Kg using stock solutions of 06 in KO%

OMF : 20% toluene (Appendix 6.6), and were analyzed concurrently with the samples. The measured

concentrations for the matrix fortification samples ranged from 89.8 to 95.8% of nominal

concentrations (Appendix 6.8).

Tissue samples were fortified at 2.50,25.0 and 250 mg aj./Kg using stock solutions of 06 in

tetrahydrofuran (Appendix 6.6), and were analyzed concurrently with the samples. The measured

concentrations for the matrix fortification samples ranged from 89.3 to 122% of nominal

concentrations (Appendix 6.9).

Lipid Analyses

Vials containing tissue samples for lipid analysis were removed from the freezer and allowed

to thaw. Tare weights of the vials had been pre-determined. Bottled water (10 mL) was added to

each sample and samples were homogenized for approximately one minute using a hand-held tissue

homogenizer. The homogenizer was rinsed with the appropriate solvent(s) in between samples. Each

homogenate was transferred to a 250-mL scparatory funnel eontaining 25 mL of chloroform and 50
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mL of methanol. Each vial was rinsed with an additional 10 mL of bottled water and the rinse was

poured into its respective separatory funnel. The funnels were then shaken with venting for

approximately one minute, and 50 mL of chloroform followed by 50 mL of saturated sodium chloride

was added to each separatory funnel. Funnels were swirled briefly with venting and the phases were

allowed to separate. For each sample, the chloroform layer was drained through a powder funnel

packed with Teflon" wool and anhydrous sodium sulfate into a 250-mL roundbottom flask. An

additional 50-mL aliquot of chloroform was added to each separatory funnel and the extraction and

draining procedures were repeated. The extracts were rotary-evaporated to near dryness in a

waterbath maintained at approximately 40°C. Each sample was then transferred to a pre-weighed,

labeled scintillation vial. Each 250-mL roundbottom flask was rinsed with a small volume of

chloroform and the rinse was transferred to its respective scintillation vial. The remaining solvent in

each vial was evaporated under a gentle stream of nitrogen or clean dry air. Each vial was reweighed

and the weight recorded. The lipid content was calculated from the difference in the vial tare weight

and the vial weight containing the lipid. Percent lipids were calculated from the ratio of lipid content

to total tissue sample weight. Lipid content determinations are presented in Table 4, and a method

flowchart is presented in Appendix 6.3..

A representative calibration curve for sediment is presented in Appendix 6.10. Representative

chromatograms of low and high-level calibration standards for sediment are presented in Appendices

6.11 and 6.12, respectively. A representative chromatogram of a sediment matrix fortification sample

is presented in Appendix 6.13. A representative chromatogram of a sediment test sample is presented

in Appendix 6.14.

A representative calibration curve for tissue is presented in Appendix 6.15. Representative

chromatograms of low and high-level calibration standards for tissue arc presented in Appendices 6.16

and 6.17, respectively. A representative chromatogram of a tissue matrix fortification sample is

presented in Appendix 6.18. A representative chromatogram of a tissue test sample is presented in

Appendix 6.19.
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RESULTS AND DISCUSSION

Measurement of Test Concentrations in Sediment

Results of analyses to measure concentrations of D6 in samples collected during the

definitive test are presented in Tables 1-4 and Appendix 6. Nominal concentrations selected for usc

in this definitive test were 100 and 1000 mg a.i.lKg.

Samples of sediment were collected from the negative control and each of the test

concentrations on Day 0, Day 14 and Day 28. The purpose of these samples was to verify the

concentrations in sediment at test initiation and to monitor the test substance in the sediment over the

course of the study. Results are based on mean measured concentrations. Negative control samples

on Days 0,14, and 28 were all below the limit of quantitation (LOQ).

Mean measured concentrations of D6 in sediment from the 100 and 1000 mg a.i./Kg nominal

test concentrations on Day 0 were 33.2 and 624 mg a.i./Kg, respectively (Table I). Mean measured

concentrations of D6 in sediment from the 100 and 1000 mg a.i.lKg nominal test concentrations on

Day 14 were 33.9 and 569 mg a.iJKg, respectively. Mean measured concentrations ofD6 in sediment

from the 100 and 1000 mg a.i./Kg nominal test concentrations on Day 28 were 17.3 and 258 mg

a.i./Kg, respectively. All concentrations showed a low but constant trend in the sediment throughout

the study. The overall mean measured concentrations for the 100 and 1000 mg a.i.lKg nominal

treatment groups were 28.1 and 484 mg a.i./Kg, or 28 and 48% ofnominal, respectively.

Measurement of D6 in Tissue

Tissue samples were collected from the negative control and each of the test concentrations

on Day 14 and 28 of the uptake phase and on Day 14 of the depuration phase. Negative control

samples wcre below the limit ofquantitation (LOQ) at each sampling interval.

The concentrations of D6 in tissues of oligochaetes exposed to 28.1 mg a.i./Kg during the

uptake and depuration phases of the study arc presented in Tables 2 and 3, respectively. A graph of

the mean measured tissue concentrations for oligochaetes from each sampling day is presented in

Figure I. Mean measured concentrations of D6 in tissues of oligochaetes from the 28.1 mg a.i./Kg

nominal test concentration on Days 14 and 28 were 17.8 and 18.5 mg a.i./Kg, respectively. The BAF

and BAFK values for oligoehaete tissue were 0.66 and 0.67 respectively (Table 5). The estimated
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time to reach 90% of steady state (~o) in oligochaete tissue was 17.2 days (Table 5). The

concentration of D6 depurated quickly in oligochaete tissue and the mean measured concentration of

D6 in oligochaete tissue for the 28.1 mg a.i./Kg treatment group by Day 14 of depuration was 2.85

mg a.i./Kg, which is approximately 15% ofthe mean tissue concentration at Day 28 of uptake (Figure

I). The estimated time to reach 50% clearance (tll2) for oligochaete tissue was 5.2 days (Table 5).

The concentrations of D6 in tissues of oligochaetes exposed to 484 mg a.i./Kg during the

uptake and depuration phases of the study are presented in Tables 2 and 3, respectively. A graph of

the mean measured tissue concentrations for oligochaetes from each sampling day is presented in

Figure 2. Mean measured concentrations of D6 in tissues of oligochaetes from the 484 mg aj./Kg

nominal test concentration on Days 14 and 28 were 66.2 and 33.7 mg a.i.lKg. The BAF and BAFK

values for oligochaetc tissue were 0.070 and 0.070, respectively (Table 5). The calculation to

estimate time to reach 90% of steady state in oligochaete tissue was 13.6 days (Table 5). As in the

28.1 mg a.i./Kg treatment group, the concentration of D6 depurated quickly in oligochaete tissue and

the mean measured concentration of 06 in oligochaete tissue by Day 14 of depuration was 3.13 mg

a.i./kg, which is approximately 9.3% of the mean tissue concentration at Day 28 ofuptakc (Figure 2).

Estimate oftime to reach 50% clearance for oligochacte tissue was 4.1 days (Table 5).

Observations and Measurements

Measurements of temperature, dissolved oxygen and pH of the overlying water in the test

chambers are presented in Tables 6 through II. Temperatures were within the 23 ± loe range

established for the test. Dissolved oxygen concentrations were ~ 84% (7.1 mgIL) of saturation

throughout the test. Measurements of pH ranged from 8.0 to 8.3 during the test. Measurements of

hardness, alkalinity, conductivity and ammonia are presented in Table 12 and are typical for Wildlife

International, Ltd. well water.

Observations of oligochaetes in individual replicates at each observation interval are presented

in Appendix 7. All replicates appeared normal during the test, with fcw observations of abnormal

behavior in the treatments and control group and no treatment-related signs of toxicity. At test

termination, there was an increase in the numbers of oligochaetes present in the test chambers from the

number ofworms originally placed in each replicate, indicating that reproduction had occurred.
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At the beginning of the test, a one-gram (wet weight) aliquot oforganisms from the culture were

impartially selected and used for the determination ofdry weight. It was determined that the dry weight

of those organisms was 0.0617 g. It was determined that the formulated sediment had an organic

content of 3.6%; therefore. the ratio of organic carbon to the dry weight of organisms was 583 g organic

carbon : I g ofdry tissue.

CONCLUSIONS

A kinetic BAF value for D6 in oligochaetes (Lumbriculus variegaluS) was calculated for both

the 28.1 and 484 mg a.i.lKg treatment groups. The BAF and BAFK values for oligochaete tissue in

the 28.1 mg a.i./Kg treatment group were 0.66 and 0.67, respectively. The BAF and BAFK values for

oligochaete tissue in the 484 mg a.i./Kg treatment group were 0.070 and 0.070, respectively. During

depuration, D6 was eliminated quickly and the Day 14 depuration tissue concentrations for the two

treatment groups were 9.3 - 15% of the Day 28 uptake tissue concentrations. The estimated time to

reach 50% clearance for oligochaete tissue concentrations was 5.2 days for the 28.1 mg a.i./Kg

treatment group, and 4.1 days for oligochaete tissue for the 484 mg a.i./Kg treatment group.
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Table 1

ProjectNumber570A~112

Measured Concentrations of D6 in Sediment Samples

Overall Mean Mean
Nominal Test Sample Sampling Measured Percent Measured Percent
Conceutration Nnmber Time Concentration of Conccutrntion of
(mg a.i./Kg) (570A-112-) (Day) (mg a.i./Kg) Nominal' (mg ll.i./Kg) I NominaJl

Negative Control IA 0 < 10.5
(0.0) IB 0 < 9.16

4A 14 <8.34
4B 14 <8.36
7A 28 <9.91
7B 28 < 10.0

100 2A 0 31.7 31.7 28.1 28
28 0 28.2 28.2
2C 0 39.6 39.6
5A 14 27.1 27.1
58 14 33.2 33.2
5C 14 41.3 41.3
8A 28 17.8 17.8
88 28 19.6 19.6
8C 28 14.5 14.5

1000 3A 0 668 66.8 484 48
3B 0 558 55.8
3C 0 645 64.5
6A 14 4J2 41.2
6B 14 592 59.2
6C 14 702 70.2
9A 28 314 31.4
9B 28 274 27.4
9C 28 187 18.7

i Results were generated using Excel 2000 in full precision mode. Manual calculations may differ slightly.
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Table 2

Measured Concentrations of 06 in Tissue Samples

Project Number 570A-112

Nominal Test Sample Sampling Measured
Concentration Number Time Concentration
(mg a.i .IKg) (570A-112-) (Day) (mg a.i .IKg)

Negative Control T1 0 < 0.423
(0.0) T2 14 <0.515

T5 28 < 0.820

100 T3* 14 17.8
T6* 28 18.5

1000 T4* 14 66.2
TI* 28 33.7

* Sample rcanalvzcd.
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Table 3

ProjectNumber 570A-112

Measured Concentrations of D6 in TissueSamples Duringthe Depuration Phase

NominalTest Sample Sampling Measured
Concentration Number Time Concentration
(mg a.i.lKg) (570A-112-) (Day) (mg a.i ./Kg)

Negative Control T8 14 < 0.457
(0.0)

100 T9* 14 2.85

1000 TIO* 14 3.. J3

* Samples reanalyzed.
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Table 4

Tissue Lipid Content

Project Number 570A-112

Sample J.D.
(570A~1 12-)

L-l

L-2

L-3

Tissue Weight
(grams)
0.7085

0.7994

0.7205

Lipid Weight
(grams)
0.0174

0.0173

0.0228

Percent Lipids
(%)
2.46

2.16

3.16

Mean lipid percentage 2.59
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Table 5

BAFValues

BAFK1

Project Number 570A·112

28.1

484

0.66

0.070

0.67

0.070

0.090

0.012

0.134

0.170

I Equations for BAF, BAFK, k, and kz:
BAF=(Day 28 tissuecone) 7 (mean sediment cone)
BAFK::;: (kl) + (kz)
kl=(h x Day 28 uptake tissue concentration)» (mean sedimentconc x (1- el\(-k2/»)

kz=(tn(Day28uptake tissue cone) - In(Day I4depuration tissue concj}« (14 days of depuration)

Estimated Time to Reach 50 and 90% of Steady State

Mean Measured Test
Concentration tl/2 (days) ~o (days)
(mg a.i ./Kg)

28.1 5.2 17.2

484 4.1 13.6
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Table 6

Temperature of Overlying Water in the Test Chambers During the Uptake Phase

Project Number 570A-112

MeanMeasured
Temperature (OC)

'lest
Concentration

01
(mga.i./Kg) lJay 1 2 3 4 5 6 7 8 9 10 II 12 13 14

Replicate: A B C D E F G A B C D E F G A

Negative Control 22.6 22.4 22.4 22.7 22.8 22.6 22.3 23.1 23.0 22.8 22.6 22.7 22.7 22.7 22.4

28.1 22.3 22.1 22.0 22.3 22.7 22.7 22.8 22.3 22.4 225 22.4 22.8 22.9 22.8 22.2

484 22.4 22.3 22.2 22.7 22.3 22.7 22.8 23.0 22.8 22.8 22.7 22.7

I Temperature measured continuously in a beakeror wateradjacentto the lestchambers rangedHum approximately 22.0 to 23.0·C during the test.

22.8 22.8 22.4

MeanMeasured
Temperature ("C)

Test
Concentration

Day 15 16 17 18 20 22 23 26 27(mg a.i./Kg) 19 21 24 25 28

Replicate: B C D E A B C D E A B C D E

NegativeControl 22.8 22.8 22.8 22.8 22.8 23.0 22.7 22.7 22.6 22.9 22.9 22..9 22.9 22.8

28.1 22.5 22.6 22.9 22.8 22.6 22.!! 22.5 22,S 22.9 22.7 22.6 22.9 23.0 22.9

484 22.6 22.7 22.8 22.8 22.7 22.6 22.6 22.7 22.8 22.8 22.8 22.9 23.0 22.8
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Table 7

Temperature of Overlying Waterin the TestChambers During the Depuration Phase

Project Number 570A-112

MeanMeasured
Temperature (0C)

Test
Concentration

I 2 3 6 7 II 12 13 14(mg a.i./Kg) Uay 4 5 8 9 10

Replicate: A B C A B C A B C A B C A B

Negative Control 22.8 22.8 22.5 21.9 22.3 22.9 22.5 22.7 22.9 22.9 22.9 22.9 22.6 22.5
:

28.1 23.0 22.9 22.8 22.3 22.6 23.3 22.9 23.0 23,2 23.2 23.2 23.1 22.9 22.9

.
484 22.8 22.8 22.8 22.2 22.4 23.1 22.9 22.9 23.1 23.1 23.1 23.0 22.8 22.7

MeanMeasured
Temperature (0C)

Tesl
Concentration

Uay 16 17 18 19 20 21 22 23 25 26 27 28 30(mg a.i.lKg) 15 24 29

Replicate: A B A B A B A B A B A B A B A B

Negative 22.6 22.6 22.4 22.6 22.7 22.3 22.0 22.5 22.4 22.9 22.4 22.3 22.5 22.1 22.5 22.0
Control

28.1 '23.0 23.0 22.8 22.8 23.0 22.7 22.3 23.1 22.9 23.3 22.9 22.6 22.8 22.6 23.0 22.4

484 23.0 23.0 22.9 22.8 23.0 22.6 22.3 23.0 23.0 23.3 22.9 22.6 22.7 22.4 22.7 22.3
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Dissolved Oxygen in Overlying Water in the Test Chambers Duringthe Uptake Phase

Project Number570A-112

MeanMeasured
Dissolved Oxygen(mglL)

Test
Concentration

Day 01 2 5 6 10 11 12 13 14(mg a.i.lKg) I 3 4 1 8 9-
Replicate: A B C D E F G A B C D E F G A

Negative Control 8.0 1.8 1.8 1.8 1.6 1.8 1.1 1.6 1.1 1.8 1.1 1.3 8.0 8.1 8.0

28.1 8.0 1.9 1.8 1.9 1.5 1.4 1.8 1.6 1.6 1.8 1.1 1.8 1.1 8.1 8.0

484 1.8 1.9 1.6 1.5 1.6 1.5 1.1 1.5 1.6 1.1 1.8 1.5 1.8 8.1 1.9

I A dissolved oxygenconcentration 01"5.1 mglLrepresents 60%saturation at 23"C.

MeanMeasured
Dissolved Oxygen(mglL)

Test
Concentration

Day 15 16 11 18 19 20 21 22 23 24 25 26 21 28(mga.i./Kg)
Replicate: B C D E A B C D E A B C D E

Negative Control 1.6 1.9 1.1 1.8 8.0 8.3 8.1 1.8 1.8 8.0 1.6 1.8 8.0 1.9

21t! 1.8 1.lJ 1.1 1.9 1.9 8.5 8.1 1.9 1.9 1.9 1.1 1.8 1.9 8.0

484 1.9 1.1 1.8 1.6 1.9 8.1 1.8 8.0 1.8 8.0 1.4 1.9 8.0 8.0
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Table 9

ProjectNumber570A·112

Dissolved Oxygen inthe Overlying Waterof the Test Chambers During the Depuration Phase

Mean Measured
Dissolved Oxygen (mglL)

Test
Concentranen

J)ay I 2 3 5 6 7 8 9 10 11 12 13 14(mga.i./Kg) 4

Replicate: A B C A B C A B C A B C A B

Negative Control 7.9 7.1 7.6 7.5 7.4 7.5 7.7 7.8 7.3 7.7 7.9 8.2 7.9 7.6

28.1 7.6 7.3 7.5 7.4 7.5 7.5 7.6 7.1 7.6 8.0 7.2 7.8 8.0 7.9

484 7.6 7.3 7.6 7.4 7.3 7.7 7.2 7.2 7.5 7.5 7.7 8.1 7.8 7.5

Mean
Dissolved Oxygen (mg/L)

Measured Test
Concentration

])ay 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30(mga.i./Kg)
Replicate: A B A B A B A B A B A B A B A B

Negative
7.5 7.7 7.6 8.0 8.2 8.1 8.2 8.0 7.7 7.9 7.5 8.2 8.0 7.7 7.8 7.9

Control

28.1 7.8 7.7 7.9 7.9 8.1 8.0 8.2 8.1 8.1 7.9 7.9 7.9 8.0 7.5 7.8 7.9

484 7.6 7.3 7.8 7.7 8.0 7.9 8.2 8.0 7.8 7.8 7.7 8.1 7.9 7.6 7.5 7.9
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Table 10

Project Number 570A-112

pH of Overlying Water in the Test Chambers During the Uptake Phase

Mean Measured Test pH

Concentration Day 0 Day 7 Day 14 Day 21 Day 28
(mg a.i./Kg) Replicate:

A B C D E

Negative Control 8.1 8.3 8.2 8.2 8.3

28.1 8.0 8.3 8.3 8.2 8.3

484 8.0 8.3 8.2 8.2 8.3
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Table 11

ProjectNumber 570A~112

pH ofOverlying Water in the Test Chambers During the Depuration Phase

Mean
Measured

Test
Concentration
(tog a.i./Kg) Replicate:

Negative
Control

pH

Day 7 Day 14 Day 21 08)' 28 Day 30

A B A B A

8.2 8.2 8.2 8.3
8.3

28.1

484

8.2

8.2

8.3

8.2

8.2

8.2

8.3

8.3

8.3

8.3
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Table 12

Project Number 570A-l12

Hardness, Alkalinity, Conductivity and Ammonia ofthe Overlying Water in the Test Chambers During the Test

Mean Day 0 (Uptake) Day 30 (Depuration)
Measured Hardness Alkalinity Conductivity Ammonia Hardness Alkalinity Conductivity Ammonia

Test
Concentration

(mg/Las CaC03) (mgILas CaC03) (umhos/cm) (mgIL) (mgIL as CaC03) (mg/Las CaC03) (umhos/cm) (mgIL)

(mg a.i./Kg)

Negative 128 182 340 <O.li 140 182 320 <0.17
Control

28.1 140 182 340 <0.17 140 182 335 <0.17
484 140 182 340 <0.17 140 184 335 <0.17

Replicate A B
0.17 I11gIL = the loweststandardused to calibrate the meter.
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Figure 1.

Concentrations of D6 Based on Measured Concentrations in Tissues of Oligochaetes
Exposed to 28.1 mga.i./Kg
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Figure 2.

Concentrations of D6 Based on Measured Concentrations in Tissues of Oligochaetes
Exposed to 484 mg a.LKg .
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Appendix l

Study Protocol.Amendmentsand Deviation

Project Number 570A-112
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PROTOCOL

DOJ>ECAMETHYLCYCLOHEXASlLOXANIi (063: A BIOACCUMULATION TEST
WITHLumo,/ell/us variegalus USINGSPIKED SEDIMENT

ASTM Standard E 1706-00

U.S. EnvirolDtlCl1lal ProleclionAgcney
Series 850 - EcologicalEJTect.l TestGuidelines
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EU Technicel GuidanceDecumem on Risk Assessmenl

WILDLIFE INTERNATIONAL LTD. STIJDYNVMBER:
S70A·l12

SPONSOR

SiliconesEnvironmental, Heallh llIld Sllfety Council
2325 DullesComerBoulevanl. Suite 500

Herndon, Virginia 20171

PERFORMING LABORATORY

Wildlife International, Ltd.
8598CommcrceDrive

Easton,MaI}'hllld 21601 USA
I (~IO) 822·8600

July 6, 2007
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INTRODUCTION

Wildlife Intenullional, Ltd. will conducl a biooccumulotion lest wilh the oligochacte,

1.lImbri"tll6variegalus.for &he Spomor at the WildlifeInternational. LId. Aqualic IOxicology facility

in Easton, Maryllllld. The llUdy will be based upon a studydcsill" proposedby Phippset aI. (1993):

UlIC: of the Aqualic Oligochaele Lumbrlculur lIDrlegatus ror A_ing Ihe TolCicll)' and

Bioac:cumuJation or Sediment-assoc:ialed Conlllminants (1); the U.S. EPA 600fR.99I064kkthodsfbr

MeQSllring the TOJticily and BtooccumulrniOl1 ofSediment-()SSOCiQted Ccrrrawnnanls ....lrJr PlYshWater

Irrvertebratll (2.001 ed.) (2), the i\STM SlandardE 1706-00: StandordTestMethodsfOrMeQSllring lhe

TOJlicity o/Sec/(men/-As:mciated ConlamiMnts wilh Fresh WaleI' Invertebrates (3): Ihe U.S. EPA

Series 850 • ~ogical E(fccts Test Guidelinca, OPPTS Number8S0.J13S; WhoJe Sediment Acule

TO%it:fty Inve"ebrDles. PruhwDter (4), !he HlUopeaa Chemicals Bureau TceluUeal Guidance

Doc:wnent on Risk AsscsSlllClll, Pann (5), ;mdIhe Fcdend fnviroQIDW Agency: VI/idalion 01' the

PreliminaryBU-COIIcept or Assessingthe Impactof Chemicals10OrpDi:sms in Sedimentby Using

SeleeledSubstaneell (6). Raw dalllror all workperformed at Wilcllirelntemational. Lld. and IhefDlllI

nlport wiJIbe flied by projecl numberin archhlesloc:ated on die Wildfire Inlel11alional, Ltd. sile, or al

an a1lernative loelliionto be specifiedin Ihefmolreport. Acopy of the ftnal reportwill be archivedat

Dow Coming.

OBJECTIVE

The objeclive of this study is to derenninc the bioaeeumulation polcn1iol of a sediment

Ineorportlted test substance In the oligoclw:tc. LumbriCl4/us varlegQlrJ:s, during a 28-dll)' exposure

periodundetflow-through conditions roJ/owed by a depuralionpcriocl of atleasl 14days in unttellled

sedilllCnt. TIlesedimenlud iB Iherest will havoan oruauic content D!approximately ~io/.. A28-ilPy

nllion or food(salmon starter) will be dry mixed mlo the tcst ehamber.l after the sedimenthIlS been

added. but immediately before adding waler 10 !he test chlllllbcr. and 48 houri berore adding

organisms. The meaalU'Cd endpoints or Ihe test are lissue COIICCIIU'4lions lifter 14 and 28 days of

U]lfllke II!'d dtuing deplU1llion

EXPERIMENTAL DESIGN

Oligoc:baetes will be exposed to two lest COllCCnlJ1lliOllS' (100 and 1000 DIg a.iAg) and a

nellll1ivc control. Each group will ConsiSl or cilJlll nlpli"" teIt chambers. Seven repllc:ales will

conlllin IIJltoapproXimately 01lC gnun ofTissue (approxilnalely 300 orpnisms) in~h chamber. One

:.
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replicalewiU be used for lInlllytical samplingof scdimc:nt on Day O. The leStwill bedivided into two

phases: uptakeand depuration. Duringthe uptakephase, 0lisoc:haete5 in the trcalmentjll'OupI will be

exposed 10sUblethal conccnU11tions of sediment incotperBlCd 0.5. while oliga:hactes in the control

group will be exposed only to untreatedsediment. The dUllllion of the uplllkcphase will be 28 days

Hnd thedepuralion phase willlasl al leasl 14 days. The test may beextended pending IhemS1I11S of

!,he 14-day analysis. Sedimenl samples will be collected OIl Days O. 14 lIIId 28. Tissue Sllmples will

be coUcc:lcd from theculture on Day 0 and from test systemson Day 14 and28 of die upUlke phllSC,

.andon Day 14ofllle depurationphD.se. Additional sampleswillbe collectedduring deplll"lllion phase

jf necessary. Tissuc concentrations will be used 10 calcullltc Ihe uplllke Tale constanl (kl). Ihe

depurationralc constonl (kz).and Ihe kinetic bioconcelltnltion factor (BCF).

Each lesl chamber will contain a qlllUllity of sedimentand oVl:rlying wawr. Only sediment

will be DlIllly~ed in lest syslems, since the water soJubiJjlY of D6 is ~.13 pgIL (7). PreJiminllJ)' lri41s

have shown Iho.t thc test material is stable in sediment. Reponingvaluesfor POIC water lII1d overlyin8

walerdoes nOI seem meaningfuldue 10the low solubilityof 06 in waler. Therefore. oDly sedimenl

samplesfrom dLe lUIalyliclll samplin8leStehamberswill beeoJJceted from each control 8Ild treatmenl

group at spccifie4 irIlef\lllls for lIIIlllysis of the tesl SUbslllllc;e. No oliga:haetes will be placed in

°lll1lllytico.l" replicate(s) sampled at the beginningof the test, However, thl:~ana.lyticaJ° replicate(s)

sampled after uie beginning of lite lest (e.g, on Day 14 and 28) will contain oliga:hDClCS. Test

concenlrations in thc sediment will bc prepared on a dry weighl basis (i.e.• mglXg dry sediment).

Nominallcsl I:onc:enlralions will be 100and 1000mg a.iAg. ResullS of the IlIIII1yses will be used10

\lerify the exposure over time.

To conU'ol bios, olilloc;haeles will be impartially assigned to cllpcl5UfC chambcJs al Icsl

initiation. No other polenlilll sources of bias arc expecled10afi"ccl theresullSofthc sludy.

MATERIALS AND MEnlODS

Test Sub"ancc

InforIlulIion on the chlllllelCrizalion of test, CODbOJ or ICfenmce IiUbstanceS is requited by

Good I.abonl.lory Pmetice (GLP) Standardsand Principlcs. The Sponsoris reaponsiblcfor providing

Wildlife InICTnOlioJ1lJl, LId. verification that Ihe Icst sub5lancc hu been cllaracterimd according to

PROTOCOL NO.: S70/07Cl60711.UM-BIObISUBS70
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GLPsprior10 ilSuse in the SlUdy. GLP characlerization of the IcsisubslllncchIlS becnconducled by

lhe Sponsor and is documented at DowComing.

IdcntiliClllion: Dodo!:amctbylcyc1ohcxasilolClllle (D6) (Supplied as DowConaill~ 246 fJaid)

. Let No.: LLll4030

Expiralion Dale: Junc8. 2009

Source: Dow ComingQlJpomtion.Auburn, Michigan 4861J

CASNo.; S4Q.97-6

Physicol Dlllcription: CoJorlcss liquid

ChemicalSlability: Sl.blc

Purity: 99.S4"" 0.007area percentpwity

Solubility: Solublein common organicsoM:nlll suchas llcclOne and dilllelhy1sulfoxide

Stomgc Conditions: Room TemperlllUrC

J\rehivcRcquimncols: A reserveSilmplc: WDI nolrclllincd fordlis study

The Sponsor is rcSJlOllsible for all infOlllllllion related ID the 1eSl subSlllnCe IIIllI a~cs to

acecJll any unusedtCSl subslaJlCC and/orlest subslalU:C eonl8in.ers remlli.niDg at the enc! oflhc SlUdJ.

PrcIllltlltlon of Test Concentrlltions

The tc:st substllnce will be administered 10 the (lilt organism in &edimenl. This roull: of

odminislnuioo was selected because it tqlrcscnls tbc mOSI likely lOUte of exposure to sedimcnl

dwellingorgllllisms.

Neal test substancc will rust be inCOflXlraled Ialo peaL The amount of peal used in the

mixblrewill be the same amounl requirl!d 10bring tbc organic; carbon eooleDl of II 1.5 kg balCh of

sediment105%. The peOllllld lIIIl subslance willbe mixcdOVCmilhl on a rotllly mixer. The lIeIIled

pcIIl will then be added 10drysedimenlthlllJw 1111 iIlsrcdiCDlS wi1ll the exceptionof peatlIIId 1IIe lest

subslDnce. The mixing lime will be as '0011 lIS possible (lIpproximately 30 minutes)or Wll.il the

mixlUfC appears10beuniCOIJllly mixed il1lO thesediment The eKlll;l mixing time will bercconIed in

lhedills. Approximlllcly \·2 L of the dry mill: wiJllhcnbe trlInsfemd10each orcighllcst ehambcrs.

The lame volumeof sedinlcntwill be lidded 10 ClIch chamber. Tbe trlInsli:r lime will be kepi 10a

PROTOCOL NO.: 570/010607JLUM·BlOblSUB570
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minimum (approximalely 10-20 minules) and one bntch of ,ediment will be eompletely processed

beforethe other 10prevent the potential fOT volaLilization ofthc test subs\lll'lc.c.

Af\er all 8 chambers have been filled with sediment, a 2& day ration of food (approximately

200 mg of Sabnon Starter) will be added and gently stirred inco the dry BCdimcm. Finally,

approximately SL of well water willbe added to the ebllmbcrs. Tesl elllllnberswill be IJIllinlaiDed in

1111 environmCnlally eonoolled room. Dilution water will be delivered 10 each test chamber at a I1Ite

that will result in two tomo~s of dilution Walet per day. Aller appro><imalely 4& hours of

aeclimntion and senling, organial'1lS will be ndded io the cbombers.

Test Orcani1m

The oligochBcle, Lwnbrlt:ulus Wl/'iegatUJI, has been selcctcd lIS the ICSIspecies for Ibisstudy.

OligochneLcs reprcsenl1lll imponanl group ofaqwnl1e invertebrales, lindhave been sclecled for use in

the tesl based upon past usc hi&tDry and ease of cwlluting in Ihelabol1llory. Adultoligochaeteswillbe

obtainedfrom 1\commercialsupplier or other reliable source. or from cwllutCli mainl.llincd by Wildlife

Intemationa],Ltd. Prior to the test, the organi5ltls will be held in n contalner wilh sand and overlying

water from Ihe same source and at appro>;imarely the same temperature as will be used in the test.

Organisms will be fed YCT during bolding. Enough food for 28 days (salmon Slaner) will be

incorporatedinto the sedimentduring the \Cst Specificatiollsfor aeccplllblelcvels of eonmminants in

fced for oligochaell:S have not been cslllblishcd. However, there oro no levels of eonlaminants

reasonably expeeled 10 be prOJcnt in the diet that IlIC considered 10 inlctferc with the purpose or

conductof 1I1e study.

Tesl sediment

Formulated sediment bused on Ihe reaunmendatiolls of OECD Guideline 218 (8) will be

used. The sedimentwill be: composed of approximatcly Io-A. sphacnUln peal moss. 20% sill nnd clay

(kaGlin elay) and 70% industrial quartz sand. The dry eonslituCDIS of the soil will be mixccl in a PK

Twinshcll or equivalem mixer without pelIl, since peal will be mixed with lesl substllnc.c and addccl

laLer. Calciumcarbonnrewill be added as needed 10 adjusl the pH 10 7.0 ± 0.5. The organicclltbon

comem of the r1lll\1 mixture of &edimenl should be 5.0 ± 1.0 and IlIlI)' be adjusted by the usc of

approprialC arnollllls ofpeal or sand.

PROTOCOL NO.: S7OJ0706071LUM-BIOb/SQBS70
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A 28-day ration of food (salmon.SlIII'tet) will be dry m~d miD \he tesl chllJllbcrll after

sedimenl hes been added, but inunedilllely before adding WilIer 10 the test chllJllbcr. BIId 48 hollJll

before adding rhc orpniSIIIJ. Thc IImllllnt orfood addedwill be dDCUmcnted in lbe raw datil. The

percent organicclllbon is based solely on peat as the~ of organic carbon. lust lIS in lhcOBeD

218 testing guideline. the (ood added to the lest system dlll'ins lhe leSI i. nOI included in the

mcalUTCmenr ofOI'fllIJlie carbon.

Dllu1lonWllter

Water used far the holding and tesling of oligochaetes will be obtained from a well

approximalely 40 melers deep loeeted on the Wildlife International. LId. sile. The water will be

PlISled dltOllgh a sand /i}lerand pumped inlO a 31.800·L storageIn wlacllllhewa!el" wiDbe _lOll

withspray noules. Prior co liselhe walerwill be lilll:rcdCO 0.4' JIIII in order to remove fbIcpllniclcs.

Willerused for bolding UId testing is c:bareclcrizcd 1\1 modcrerely hard. TypiCllI.valucs for hardness.

alkalinity.pH and specific conductancearc approximately:

Hardness.msJL lIS CIlCo, 14'
Alkalinity.mgILas CaCo, 190
~ al
SpecificConduclance, lIIDboslcm 330

ffardness, II!klllinily. pH lind specific conductancewill be mCIISlln:d wceJdy to monilor the

consiBlcmcy of the well wah:r. Means and l11li gca of \he mcasured pwamelCJll for the fbur-week

period precedingthe len will be providedin \hefinal report. AIIlIIyses will be perfonncd allC4Stonce

annually todetermine the concentration. of selected orgllllic: lIIId inorganic conSlitucnIS of lhc well

water lII1d rcsultll of the most rccenllll\8.1yses will beswmn&rilCd in \he final rcpon.

Tcsi Apparatus

The study will be l:O.lducted in a lempwllurc-e:ontrolled room. Each test chaIIlbcr will be II

9-L lICj1WiuIR (approximalely 1.5 X 30 X 20 em high) hoIdiDs IIJlProxillllllely , lilCJll of waler. Each

oquarium will be Jillcd with the same :unoml of sedbnCIII (I to 2 L). Aquaria will be sel oul in

grollPS OrrOUl.

PROTOCOL NO.: '7OI070607ILUM-BIOblSUBS70

l'
1



Wildlife International, Ltd.

- 46-

Project Number 570A-112

•••• ~ •• : •••••._~ •• :~~••~.,.~.:_ :.:.~ ~ .,'••t •• "o;~:.o ..•~ :.;;:;:,. , ••••.•. : •. ~., "/"'

Wildlife International, Ltd.

-9·

.\.' ,:.;:,":', . : .~ •••• ", " -J !

A eontieuous-ttow diluter will be used 10providedilution water (well WIlier) to each aquaria

so that there I\Ri two volume additions per day. The flow ordilution waler will be controlledusing

rotameters. The rotameters will be c:alibraled prior to test initiation and al approximalely weekly

intervalsthereafter. The dihller 5}'stem delivcm dilution Wa!er to a mixing chllDlber from which one

line is splil into Iour scparalC supply lim:. thai dcliver waler to each aquaria in a IlI'OUp. The

proportion of water split to each rcpliClllC will be ehccked prior to 1hc ICsl and III approximalely

weekly intervals thereafter to ensure that these flow rotes vary by 110 more than ±llJP/.or the mcao

flow rate of the repJiClltes. The General operationor the diluterwill be checked viSUIIlly at least two

timesper day during the test and at least once at the beginningand end of the lest

Environmental Conditiol\li

Lighlingused to illuminatethe cultureaand tesl chambersduring eulturingandtCsling will be

provided by fluorescenttubes that emit wavelengths similar to natural sunlight (e.g., ColOl1oneIllSO).

A pholopcriod of 16 hoursof light and 8 hoursof dmk will be COlItrollccl with an automaticrimer. A

JOon.inule transitionperiodof low light intensity will be providedwhen lights goon IIRd off 10avoid

sudden changes in light intensity. Light intensity will be measured at tesl initiation with II SPER

Scientific Ltd. light meteror equi"nlentlllldshouldfall within the rangeof 100to 1000hrx,

The target test lCmpcralure will be 23 .l: IDC. Temperaturewill be measureddaily using II

hllRd·held lilluid·in-glaS.!l thermometerin the overlyingwater in one alternatingreplicate teSI chamber

of each experimentalgroup during the test. Temperaturealso will be measured with a continuous

recorder in a beaker of water placed adjacent to the lest chambers. Recorder measurctllCnts will be

verifiedwith a hand-heldliquid-ill-glllSs IhCrtnOIl1CICr prior 10test inililltioD.

Dissolved oxygen will be measured daily in the overlying water rrom one allCmating

replicate of each experimental group. Dissolved 0XYl!l=n will be measured using II Thermo Orion

Model 8S0Apius dissolved oxygcn metcr, or equivalent. In the eve.ul that dissolved oxygen levels

approaeh or fall below 60% saturation, the Sponsor will be Dotilled, and apPl'Oprill!C corrective

nClio!\S willbe taken, ifnecessnry, to mainlllin dissolvedoxyplcvels above 60% SlIturation.

Measurements of pH will be made 011 a sample of the overlying water from one alternating

replicaleof each experimentalgroup al the beginningand end of the test and at leaston~e per week.

PROTOCOLNO.: S70107060711..UM·BlOblSUBS70
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WOler pH mCllSurcmenlS will be mBde usinS a Thermo Orion Model S2SApl'llS pH meier, or

equivalent. If alnlalJncnt rcplicale rcathes 100% mortalitY. dissolvedoxygen, pH, and \Clllperilure

Jn~&uremenls will be laken in IlIat replicalea1WItime,lIlIdthen discontinued.

.l:ludncss,alkalinitY, specific conduClanCe and 1IDI11I000ia wiD be mCllSlU'ed in a sample of the

overlying WDler from OIICrcplicllfC of each experimental groupat Ihe' begiMins ODd ClId of me tesl.

HardnessODd alkalinity mCllSurcmenls will be maclc by lilrlllioll using proc;edum; based on me!hods

in SltmdardMelhods/or 1M Examinationo/Water and R'ast_Q/er (9). SpCl;ir~ ~nduclallCe will be

measured using a Yellow SprinllllnSlrUmCllI Model33 SaliDlty-eondllCtivily-Temperatwe melU. or

equivalcnt Ammo,,;a wiD be measured using a Thenno Oriou Model 720AplIlll pH/ISE melCT, or

equivalefil.

Tesl Procedure. and Biological Measurcmal1S

Afler \he: seuling period for Ihe wlltCrlscdimenl systems, approxilnalely 1 g (approximatcly

:l00) lIlIull Oligochaetes will be impaniaJlyclislribuled to IrBnsfcr containcn(e.g.,glass beakers)until

cac;h conlaillcrholdsilScomplc:mall of applOximlllcly 1 g. 'l1lcorgllllisms ill eaclllTollldcr conllliner

lhen will bo IrllDifeITcd belol"' lhc llirfl"'alcr iDterf_ 10 lfIe test chambers (glas.! Iqnaria). An

odditionDI balchof iIldividuals (-I g) will be impanlallyselectedlithe beginniDg of the tCSl andwiII

be mCDl;Ured for dry weigbt The weilln of the subset of org,Bllisms will be used 10dcte:rmine me

rationof orglU1ic elll'bon in lhesedimentto \he: dry wcishl oforganisms. Aftercompletiog!he oIDSfer

of organisms, lhe lest chambers lrill be mainlained in a lmIIpcranue-conlrolled rOOJD. Tcst cball1bers

will be observed daily 10 Me visual 8SlCSsmCllts of aay abnormal behavior (e.g. leaving sediment,

unusulII swimming). AI tc. Icrmilllllion. tile tol41 wei might of all individual! remaining in one

replic:ule ofeach DClltment groupwill bemeasured.

The lest will be divided into two phases: nptalce and depanlliou. The clWlltion of the IIPIake

pha$C will be 28 dlys and the depuration phase will lastat lcllSt 14 days. The lest may be cxtended

pending!he resultsof lIIe 140(1ay analysis. Sediment Sllmpla wiD be collc:CII:d IlJI DIIY 0, )4 and 2lt

Tissue samples will be collectedfrom lIIecullure on Day 0 and from restSY'lanJ on DII)' 14 and 28

of the uplllke phase, lind on Day 14 of tile depurationpIwc. AdditiOllB1 sample. will be: collecled

duringdepuration phase ifnccCll8l)'. Tissue CWICCIItratiOllS will be uled to calc:ulall: the uplllke nUe

constllnt (leI). lIIedc:puruliOiI rale constant(lez). and lhekineticbioconcen1l'8li0ll f~tor (BCF).

PR01'OCOL NO.: "0I070607ILUM·BIOblSUBS70
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SlIfflll"nR for Analytical MIC8.!Iun:m~nll

Sedimentsamples from the analyticalsamplingICstchamberswill be collected from one resl

chamberof each concenuation al the beginningof the test (DO Dlore thaD one hour aftercompleling

the addition of organisms 10 the tesl sySlem). III 14 dsys andat the ccdof the lIplakephose (Oay 28).

The overlying water will be: removed from the test chamber. Sediment samples will be ptocessc:d

immediately for analysis when possible. or placed in an appropriate sloraSC container (e.g., glllSS ~

polypropylene bottle) and STored undcr llv: appropriele cDllditioDS (fro:a:n) nnail llIllI!yzcd. The

samplingscheme is summarizedbelow:

Phase Sample Sediment' Oligoc~etesZ Action
Interval

-
Uptake ohours X X' Organismsadded

14days X X

28 days X X Organismsremoved
And purged

lJepuratiOll' 14 days X

There WIll be lwo concenUll1JOII tcslcd (100 Mil 1000 mil Il.lJkg city we'lIht). SuffiCient ""dimont will be
coUccled in eachropliClllc 11> allow the prnporalion of lhrcc rc:pJiCllID """,pies from coch trcauncnl group I1IId
dupliCllte IIIlIIlplca fTon, !heconlrollltoliP fot the....Iy.iaof tholCSl $\IbslBllCe.

'App"",imut~ly Ig oC oligoebselllS will be collccted in OllCh replicate10aUowthepn:pBlaUon or threotcpliea18
samples from each lnoatmoolgrO\1p Illd duplicate IIlrI1plea flOm IhIs cemb:olgnlupfor!he analysi! of lhc lest
substance.

'Doc SIUIIple ofapproximately Ig ofoligochodOS from theeullllJl' willbeused10d""'rmi~ booll:lll"und level!
in oligoehael"',

•Additional depuration ramplC$ will be added if llCI:CSSI1IY pcDdizlg rhcolllcome of theDay14 mmples.

The above nurabers of samples represem those collected from the tesl IIIld do not include

qlllllily conuol (QC) samples such as matrix bl:mks8IId fOnifiClllions prepared lIIId GlIll1y~d during

the ana1y liealchemislly pbBSe of IbesNdy. Allhc discretionof the SllldyDirector,samples fromone

Of more appropriate lesl ehambers andfor stock solutions will be colkcted end lIIIalyzcd if an

analyticlll error in sampling or ftIl81ysis is suspected. The reason for the addilionlll samples will be

describedby !he Study Directorand doeumentedin the raw data and fmal report. .
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Annl)'liCill Chemislry

Chemical analysis of the slllRples will be )lClfonnecl by Wildlifc IntcmationaI, LIll. The

analyticlll mClbod \lSCd will be based upon chnlm8logmphic metbodolollY provided by the Sponsor

llIullor developed III WildlifeInlemalional,Ltd. The methodology used ID l!Daly7.C the Icst SDDlples

will be: doclllllCllted in the raw data and summmi7.Cd in the flftalreport.

Dnta Annl:rsis

The kineli, uplllkerate (kl) aJld depunllionme (kv wiD bo ~l:lIlaled for oligochaelc lissue

llsing the 1:a!,u1ations described ia draft OPP'TS 850.1730 Cluidanu Document (10). These mit

eonsllllltr will be used 10 call:lllate 8 kinCl:ie bi~OIlGCI1Ifarion factor (BCFK • kllkv and also to

ealI:lIl11te tho half·life for ek;arance in tissue (~, time 10 reach 90% of stelldy-llllltc(t,o), and BCFK

values IIsing the equations lind graphic;al methods oullined in the dnlll OPPTS 850.1730 GuidarTl:e

DQl:UIIICJII.

The DCFKofD6 can be: derlftecl as the rabo ofthc uplllke rale con!llanl, k, ID IheelinrinAUon

(deplllalion) AIC l:oll$Ulm, 117. That it,

BCFK =~. (Eq. I).
fez

This kinetic dcf'lIIition of the BCFK is V11lid IClllII'dlcss of wbether a stc;ady-stale

CO/lCCIIlrlltion of II ehcmiGal is lIl:hie"cd dllIinguptakeas Ions liSfU'Sl-order kiDeries CIIJI bclllSSll/llcd

for.uplake and elinluullion pr~sses. Both the uplakc 1Ilte, ft,. end climiIIation ralC, k,. of die

,hc:mi~ CIIII be cslilftlilcd by measuringeonCClltralions of lhc ehemic:al in wam and fisb tissIIea 8t

_ral pointsin time.

If eliminationfollowsfirsl orderkinetics, the dcc;line in log Wnccnlfation of Ihechemical in

tissuesOYCl limeis IIslmisbllinc. Tbc slopeof lhis line is the cJiminatioo me 1:0000llIIIl" kL • Thus, if

measurements of chemiealc:onccnl11lllon in tissues are made al only IWO time poinls. lheestimate can

be obcaincd lIsinS thesi[JIplc algebraicrdatiOllSllip

k2= ~O_nC--,.."--_I_nC-,,....) (Eq. 2).
I.

where eM is theeonccnlfllion ill fishmAle 8t the end of tileuptakeperiod lIlldC. is the concc:nuatio/1

in the fish tissue Gl\er an eliminationperiod of le/1AIh t.. Allcmalivel)'. kz ean be: cstimalcdas lhc

. ,PROTOCOL NO.: 5701070607/LUM·BIObISUBS70
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slopecalculatedby linearregm,ssiOII if m~asurelllelllsIltC made at more than two timc poiot:ll.

Finally, IheuptakeTate is caleulaledas

k,. k£" )
C,,(l ~e-.l,f) (Eq.3.

where t is the length of the uplalce (expoSUTC) period and CO' is me concenlrlltiOll 01D6 in !he waler

during Ihc exposureperiod.

The half-life for clearance in tissue during the dcJllltation p~ was delermined by Ihc

followingequation:

Iii = (l/killn l

It is assumed !hilt!he two chamber, twQ-panIlIleter model applies. Thismeans lhat lhe time 10

leach90% steady-stalcin the uplllkephase is aboutequal to the time itlDkes to reach 90% ofdepuration

in lhe depumrlonphllSe. Therefore, k..the depurationrale constant,WlI5l1$ll:d in the followingequationto

determinethe lime 10 reach 90% sleady-slllk: for uptake:

0.9= l-e~

or

Ito= 2.31 kz

RECORDS TO BE MAINTAINED

Records to be maintained foi dala genenlledby Wildlife International,Ltd. wiD include. bill

nOl be limited10:

I. A copy of the signed protocol.

2. JdentifacBlion and cJlnraeleti7.alion of the tCSIsubslDncc, ifprovided by lhe Sponsor.

3. Oatesofinilinlion llIId Icrmilllllioll ofthc leSI.

4. I,umbriculusyarlegatus culture records.

~. Slock so!u.ion colculBlion and preparation, if applicable,ami calculation and prepnralion of

lesl concentralions.

6. Biological obsel\'ations.

7. Test conditions OightintensitY. photoperiod, ete.),

PROTOCOL NO.: 570/070607ILUM·BJObISUB570
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8. Walw chemistrY results (e.g.•hanI1less lIIld alkalinity).

9. SllIlislicai calculations, ifapplicable.

10. The methods used to lIDaly7.C: ll:st StlbstBllce CQIICCnlrlltions ond the reSlllts of 8IlIIyticaJ

mCll.luremenls, if applicable.

11. Copy of fUlal report .

FINAL REPORT

A final report of the resultsofdte st1IdY willbe prcpmedby WildlifeInternational. Ltd. The

report will include, bUI not be limited10. thefollowin.. when applic:able:

J. Nameand addressofthc fllCility perrolmingthestady.

2. Dates upon which rile sNdy was initialcd andcompleted, and the dc:rmidvec_penmall.) lilan

and lermination dales.

3. A ltaternllJlt of compliancesigned by the Study DiJcclor addressingany cxceptions10Good

LaboJalory PrBc:tice Standards.

4. Objectives BIId procedwa. as sllltcdin t!Ie approved protocol, includingall cbllllges to the

protocol.

S. The lesl substlU1c:C identificalion includingname,chemicalabstJaCt Dumber or code nlllllber.

strength. punty, composition, ando!hw infonnalicm pro1lided by the Sponsor.

6. Stability BIId solubility of the test substDDce under the cond~ions of adminislrlltion. if

providedby the SpoIlllOr.

7. A description ofthe methodsused to conduetthe test.

B. A description of !he tesl organisms.includingthe SOlIn:e. scimillic name. age or lite stage.

feed types, lightintensityand photoperiod.

9. A description or theprcpanttion orthe testSoJulilUlS.

10. The rnedlods used to allocateorganisms10lest chnmbcrs and begin the test, the DUIltber of

orpnilllll llIId chamberstreaunem, IlIld lhc durationorthc tc5l.

11. A description of circumstances lhatmayhm: affcclcdthe ~lIlily or intclllilyoflhc dara.

12. The l1lIIlIe of thc SllIdy DiJeelor and the lIames of othcr scicntills, pJOfessionals, and

supervisory pcrsOJllle[ invol1lCd in thestudy.

13. A description of the lTansformarions, calculatiOllS. IIld operations pcrfonncd 0\1 the dalll, a

summaryand analysisof lite biologieal dataandanalyticalchcmisU)' dalll,and a statement of

the conclusiOlls drawnfrom the analySCI.

PROTOCOL NO.: ,5701070607ILUM·BIOblStJaS70
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14. SlDtistical methods usccllO evaluate the dalll.

IS. The signed end dIIted reports 01 each 01 the illdividwd sdeillists 01 other professillDllls

involved in the study, ifapplicable.

16. The locationwhere raw data and filial reportare10 be stored,

17. A statement prepared by thc qual;!)' Assurancc Unie listing the datCS Ihat study inspeCtions

III1d lludits were made aIIc1 thc dales of any fUldings reported 10 the Study Dire!;lOr ancI

Manar:cmenl.

18. If it is neceMaI)' to make cOlTCCtions or additions10 a fmal reportofter il has been accepted,

such chMges will be made in the fOnD of an amendment issued by the Study Director. The

amendmcnt will clemly identifY the PIlJ1 of the fmal report that is being amended IlIId lhe

rea&ODS for IhealteratioD.

CHANGES TO PROTOCOL

Planned chances to the protocol will be in the fonn of wrillCl'l amendments signed by the

Study Direclor and llpproved by the Sponsor's Rep=enllllm:. Amendments will be considettd as

pllJ1 of lhe protocol and will be llUllched to the final protocol. A!Jy othcr ch8R8CS will be in Ihefonn

of wrillen deviations signed by the Study Director and filed with the row dalll. All changcs 10 lhc

protocolwill be indicatedin lhe fmal report,

GOOD LA BORA TORV PRACTICES

This 8ludy will be coadected in accordance widl Good Laborotory Prac;tice SlaDdllJ'ds for

EPA (40 CFR plIJ1 160 and/or 1'1IJ1 792); OECD Principles of Good Laboratory Practices

(ENV/MC/CHEM(98) 17); and Japan MAFF (ll NohS4n, Notification No. 6283, AgriCll1Il1l111

Production Bureau, I October 1999). Each study COMlICred by Wildlifc IntemotiollDl, Ltd. is

routinely eXlllllined by the WiJcllife fnlCmlllicmal, Ltd. Quality AssuranceUnit for compliance with

Cklod LaboratoI)' Practices, SllIndard OperatingJ'roc;cdurcs and thc apec:ifled prolocol. A stalcmcnl

of compliancc wilb Good LaOOllltory Proctices will be prepared for all poItions or the S1lIdy

coadected by Wildlife Iniemlllional, Lid. The Spoll5OC will be responsiblefor compliancewith Good

Laboratory Practices for proc;eclwes performed by oth=r laoollilorics (e.g., resid.ue _lySCi or

pillhoJogy). Row dllta for 1111 work penormed 01 Wildlife Wel1l3tiOllal, Lcd. IIId II copy orthe final

reportwill befiled by project nllJDber in an:hives located01\ thc Wildlife IntCI'rIDoonal. Ltd. site, O! al

II!I altcrnative location10be spctincd in the fUl8l report.

PROTOCOL NO.: 570/0706071LUM-BIOblSUBS70
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AMENDMENT TO STUDY PROTOCOL

Project Number 570A-112

Project Numbr: ~70A·1l2
P.loI'2

STUDYTITLE; Dodccameth)'ll:ycIobc:xasi.lollane (Du: A Bioaccwnulation Teat with u.ml!rlcuIu.r
>ortego"'l Using SpikedSedim:m

PROTOCOL NO.: S701070607/LUM·BIObfSUB570

SPONSOR: Sil&cones En"irownenlal, Healthand SafetyCouncil

EFFECTtVE DATE: September7, 2007

AMENDMENT NO.: 1

PROJECT NO.: 570A-112

....MENDMENT: Page 3:

ADD: Proposed Dates:

... • . Test Concentrations:
Test Subs1lIllCll No.:
ReferenceSubstanceNo.:

Experiml:llral Start Date: September10.2001
Experimental TerminationDate: OctDber 22. Z007
Negative CoPtroI. lao and. 1000rng a.i,fKg
81051)
NA

REASON: This information\WI not a.vailable at thetime the protocolwall signedby tbcStudy
Direetor.

AMENDMENT: PreparationorTest CoocelllraDons. Page 6:

Sediment will be prepared in I Jcs b:lrches ismeadof I.S kg batches.

REASON; Smaller balCOOl will be prepared forcase of'handlingand to reduce lite 1IIIl0ll1lt or
sed"ncnlleft over after prcpanuion of ICSl chambers. .
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Project "Number 570A-lI2
Pep21l1'2

AMENDMENT: Test Orgmism,P.7:

CHANQE: Prior to the lest,!heorgani.slll5 willbeheld in a COII1lLilIeI with sand and overIyiDs
waler fromtile samesourceandat app19Jlimalcly the same temperatUre as wiD be
used in the test.

TO; Prior to thotest. the OIpIIisms willbeheldin a contaille£ witharouml1lJl PlIflCJ
towelslIIId ovcrlyiagwaterfromthe SIIIlIC sourccIIIId 111 APProximately 1110 IIlUllt:

temperatulCas willbe used in thetest. '

REASON: Groundup plIpertowelshaw:been f01l1ld to bean easierSIIbsaratetowork willi v.fIeD
tlllluring oligocbaeces.

DATE

DATB

, "



Wildlife International, Ltd.

·56 -

Project Number 570A-112

.· t'r~i·.~·: '", ;",~';,.:.. - ,'",:' ", . . .. , ,.'" . ',' ", • .r. :., .••.•. "»: .•...•

Wildlife International, Ltd.

AMENDMENT TOsnrov PROTOCOL

Projlll1t Numblll' 5'OA-112
PllF I 012

STUDY TI11..E: D~ylcyclohe.xasiloJWlC (0,): A Bioa<:cumulaticm Test with1.I<mbrlCII1Ul
varlegatlll Using SllikalSlidimcaL

PROTOCOLNO.: ,'O/0706CY1ILUM-BIOllISUB5'O

SPONSOR: Silicones EnvilQlUllClntal. HNllhandSati:ly COIIocil

EFFECTIVEDATE: September 26,2007

AMENDMENT NO.: 2

PROJECT NO.: S70A-112

AMENDMENT: Experimerna1 Design. Page5:

CHANGE: I>uriDg tho uptakephllSC, oligocb.:lelO8 mthe tRalmlmlgroups wiI1 be l:IqXJ5cd to
sublethal amccnlrntiClls or JCXlimont iDcmpcratlid D·', whileoliSocbaclnill the
controlllJOllP willbe: mqIOIlld CllIy to uutRlitell sediment.

TO: DuriDB the uptakephllSC, oligccha_ in theIreatmont groups wiI1 be I.lXJlORd to
sublethal conccnlralillllS of sedimoat iIlCOlpOl'&ted D6, MIiIo oliSClCllatMs in1he
control grOllpwillbeexposed cmIy 10 UIItn:atI:d .mimeut.

REASON: The lest IIl3teri31 beIns used in thisstudyis D6,not D.S.

AMENDMENT: Experiml:ntal DcsiBll. Page5 and TestProccdlIres and Biological MIlIISIII'CIIIOI
Page 10:

The COrred abbn:viation ter kineticbioconc:cntntion factor is BCFK.

REASON: Toclarity theconca abbroviaticn 1m- kinc:tic bioconr.entratiOll fa.cIor.

AMENDMENT: Test ApPOU'atus. Pille9:

ADD: Test'chambers willbeIabellld withIh.. projoetlllll1lber. test cOIIccnlratiDII aad
replicate.

REASON: To ;ll!d tba11h~ testchambers ....wld bolabeled withthe projeclll1lmber,losl
conllClllration and replicate.



Wildlife International, Ltd.

- 57-

Project Number S70A-112

..........: v ,::. :. '.: :-. '.~: : :. ••••• •••• • .. : : :.::.: •••,;:"}••••••• ~~~ • '., ," : ••••,1:',..: v , '"

Wildlift International, Ltd.

AMENDMENT: DataAaa1ysia, Pqa 12111ld 13:

CHANGE: Fial! tissue.

TO: Oligochaete lissue.

Project Nwnber'70A-11Z
P~201'2

REASON: Tbe IissuebcIaa~ waa.itlcozNctJy beingidemified as fish tissue but ill
acIualIyoIigochaete cissue. .

AMENDMENT: FiDaI Report, Pa,se 14:

CHANGE: 9. AdescripdOll of1hc preJ!aralion oflbe 1est 1OI1llioas.

TO: 9. A de!leription of~ preparalion oflbc tea ICdiJncnt.

REASON:

DATE r .
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AMENDMENTTO STUDY PROTOCOl..

Project Number 570A-112

ProjectNumber570A·112
Pagclofl

STUDYTITLE: Dodccamethylcyclohexasiloxane (06): A Bioaceumulation Test with LumbrlCIIlu,
variegatesUsingSpiked Sediment

PROTOCOL NO.: S70/070607/LUM·BIOb/SUBS70

SPONSOR: Silicones Environmental, Healthand SafetyCouncil

EFFECTIVE DATE: July 13,2007

AMENDMENT: Page 3;

AMENDMENT NO.: 3

PROJECT NO.: S70A·112

ADD;

REASON:

Reference Substance No.; 7566

The aboveinfonnation wasnotknowal thetimethe stud)'directOr signed the
protocol.

STUDYDIRECTOR DATE '

_~J--o/It__
DATE
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DEVIATION TO STUDYPROTOCOL

Project Number 570A·112

Projec:t Number570A·112
Pagelof2

STUDYTITLE: Dodec:ame1hylC)'clobexasilolClllle (Da):A BioaceumulalioD Ti:3t withLumbrialflls
variegatel UsingSpikedSediment

PROTOCOL: NO.:57010706()7n..UM·BIObISUDS70

SPONSOR: SiliconesEnvironmental, Healthand SafetyCouncil

DEVIATION NO.: I

PROJECT NO.: S70A·112

DATEOF DEVIATION: Sqrtembcr •• 2007 and October 6,2007

DEVIATION; The organiccerboncontentoftbe sedimcDt used ill !be uptakeand depuration phases of
the study WllS 3.6l111d 3.3%, n:spcctively and !lOtbetWeen 4.0 and6.0"1. as described in
dieprotocol.

REASON: .'fbe sediment waaprep8Rd usingthera:ipe and !be proccdu~ describedin !be
Protocol. The BSAF calculations tookinlDaCCOllll11he measured orpnie CllfboII
conlCnl of thesediment duringrn,uptakephase,dlcrcforc, thilldeviation fromthe
prDtOC:Ol had no adverse impact npon the mulls or interpn:tation ofthe SllIdy.

DATE OF DEVlATlON: September 24, 2007, Odobcr 8, 2007,October22, 2007

DEVIATION; The approximalely I gram bssuesamples were noIllDalyZllll in duplicatefortbe_ol
group or in":iplicaCe forthetn:atmcnt groups, bul \me analyzed as single samples.

REASON; Theprocedurewaschanged, in CClIIlulWion withthe spoasor. to _Iyze tbeti.ssuc as
s~e samples for each trealmcnt group lI1Id COIllrOI. ".:

l-

i
:

I
I

i.
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Projeel NumberS70A.I12
Pase20fl

DEVIATION: A secondchccli: on the operation ofdle diluter~ystcm was not perfolJJlcd on depuration
Day28 of 1Ml~ (November 5, 20(7).

REASON: BiologutollllIsight. The operation of thedilutersyslemwas inadllllrtcntl)' notchcdced
a secondtimeon dl:puration Day28 of theteSL DilIltetchecks on dep1lnltXm Day 29
show thedilutersystem waswori:ing properly. This devialion from !heprolocol had
no adverseimpactuponthe "su!tlJor ilIlerpretaliOll of thestudy.

DATE

LABORATORY MAN'AGEMENT
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Appendix 2

Formulated Sediment PreparationI

Project Number 570A-112

Constituents

Quartz Sand

Kaolin Clay

Peat Moss

Weight (g)

28,000

8,000

4,000'

1 The sand and clay were mixedin PK Twinshellmixer for 20 minutesand the dry
sediment was stored under ambient conditionsuntil used.

1'00 amountor J)C<1t stated above is a theoretical value, basedon 10% or the target final
weight of the recipe. The peat was added 10 individual batches, basedon the same
percentage,and all ingredientswere mixedon a rotary mixer.
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Appendix 3

Analyses of Pesticides, Organics and Metals in
Wildlife International. Ltd. Formulated Sediment

Pesticidesand Organics

Project Number 570A-112

Component
MeasuredConcentration

(fl.gIkg) Component
MeasuredConcentration

(f1glkg)

Aldrin
AlphaBHC
Alpha Chlordane
BetaBHC
Bolstar
Chlordane
Coumaphos
Dclla BHC
Demeton-O
Demeton-S
Diazinou
Dichlorvos
Dieldrin
Disulfolon
Dursban(Chlorpyrifos)
Endosulfan 1
Endosulfan II
EndosulfanSulfate
Endrin
Endrin Aldehyde
Endrin Ketone
EPN
Ethion
Elhoprop
Elhyl Parathion
Famphur
Fensulfothion
Fcnthion
Gamma BHC - Lindane
Gamma Chlordane
Guthion (Azinphos-methyl)
HCB

< 0.85
< 1.0
<0.85
<2.0

<68
<17
<68
<0.85

<68
< 68
<68
< 68
< 1.7

<77
<68

<0.85
< 1.7
< 1.7
< 1.7
< 1.7
< 1.7

<68
<68
<68
<68
<68
<68
<68
< 0.85
< 3.1

<68
<0.85

Heptachlor
HeptachlorEpoxide
Keponc
Malathion
Merphos
Methoxychlor
Methyl Parathion
Mevinphos
Mirex
Naled
o,p-DDD
o,p-DDE
o,p-DDl'
p,p-DDD
p,p-DDE
p,p-DDl'
PCB-lOI6
PCB-1221
PCB-1232
PCB-1242
PCB-I248
PCB-1254
PCB-I260
Phorate
Ronnel
Stirophos
Tclodrin
rokuthion
Toxaphcnc
Trichloronutc
Trithion

<0.85
<0.85
<7.1

<68
<68
< 8.5

<68
<68
< 1.7

<68
< 1.7
< 1.7
< 1.7
< 1.7
< 1.7
< 1.7

<17
<43
<17
<23
<17
< 17
<17
<68
<68
<68
< 1.2

<68
< 34
<68
<68

IAnalysesperformedby Lancaster Laboratorieson samplescollected Oil December 13,2006.
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Appendix 3 (Continued)

Analyses of Pesticides, Organics and Metalsin
Wildlife International, Ltd. Formulated Sediment

Metals

ProjectNumber570A-112

Component

Aluminum
Antim~my

Arsenic
Barium
Beryllium
Bromide by IC (solid)
Cadmium
Calcium
Cbloride by IC (solid)
Chromiwn
Cobalt
Copper
Fluoride by IC(solid)
Iron
Lead

Measured Concentration
(mglkg)

9200
<2.00
<2.00
61.0

<0.500
< 5.1
<0.500

5000
20.1
8.25

<0.500
1.33
4.3

422
11.7

Component

Magncsium
Manganese
Mercury
Nickel
Nitrate by IC (solid)
Nitrite byIC (solid)
Potassium
Selenium
Silver
Sodium
Sulfate by IC(solid)
Thallium
Vanadium
Zinc

Measured Concentration
(mglkg)

2710
4.05

<0.0968
2.81

<1.5
< 1.0
89.7

<2.00
<0.500

< 100
91.9

<2.00
4.97
3.96

IAnalyses performed by Lancaster Laboratories on samples collected on December 13,2006.
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Specific Conductance, Hardness, Alkalinity and pH ofWell Water Measured
During the 4-Week Period Immediately Preceding the Test

Mean Range

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

Hardness 133 128 - 140
(mglL as CaC03) (N=4)

Alkalinity 180 180 - 180
(mglL as CaC03) (N=4)

pH 8.2 8.1 - 8.2
(N =4)
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Appendix 5

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

Pesticidesand Organics

Project Number 570A-J 12

Component
MeasuredConcentration

(!WI.) Component
MeasuredConcentration

(fl8/L)

Aldrin
AlphaBHC
Alpha Chlordane
BctaBHC
Bolstar
Chlordane
Coumaphos
Della BHC
Demeton-O
Demeton-S
Diezinon
Dichlorvos
Dieldrin
Disulfolon
Dursban (Chlorpyrifos)
Endosulrwtl
EndosulfanII
EndosulfanSulfllle
Endrin
Endrin Aldehyde
Endrin Ketone
EPN
Elhion
Elhoprop
ElhylParathion
Famphur
Fcnsulfothion
Fenthion
Gamma BBC - Lindane
Gamma Chlordane
Gulhion (Azinphos-melhyl)
BCB

<0.020
<0.010
<0.010
<0.024
<2.0
<0.50
<3.0
<0.024
<2.0
< 3.0
<4.0
<3.0
<0.020
< 2.0
<2.0
<0.010
<0.020
<0.040
<0.020
<0.10
<0.040
<4.0
<2.0
<3.0
< 2.0
<3.0

< 15
<2.0
<0.010
<0.010
<4.0
<0.10

Heptachlor
Heptachlor Epoxide
Kepone
Malathion
Mcrphos
Methoxychlor
MethylParathion
Mcvinphos
Mjrex

Naled
o,p-DDD
o,p-DDE
o,p-DDT
p,p-DOO
p,p-DDE
p,p-OOT
PCB-IOI6
PCB-1221
PCB-i232
PCB-1242
PCB-I248
PCB-1254
PCB-1260
Phorate
Ronnel
Stirophos
Telodrin
Tokuthion
Toxaphene
Trichloronate
Trithion

<0.010
<0.024
<0.20
<3.0
<6.0
<0.10
<2.0
<4.0
<0.11
<3.0
<0.020
<0.020
<0.020
<0.020
<0.020
<0.020
<0.50
<0.50
<0.50
<0.50
<0.50
<0.50
<0.50
<2.0
<2.0
<2.0
<0.010
<2.0
< 1.0
< 2.0
<2.0

'Analyses pesformed by LancasterLaboratories on samplescollcctedon December r3,2006.
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Appendix 5

Analysesof Pesticides, Organicsand Metals
in WiJdJife International, Ltd.Well Water'

Metals

Project Number 570A-112

Component

Aluminum
Antimony
Arsenic
Bariwn
Beryllium
Bromide
Cadmium
Calcium
Chloride
Chromium
Cobalt
Copper
Fluoride
Iron
Lead

Measured Concentration
(mg/L)

< 0.20()
< 0.0200
< 0.0200
< 0.0050
<0.0050
<2.5
<0.0050
34.9
4.8

< 0.0150
< 0.0050
< 0.0100

1.2
< 0.200
< 0.0150

Component

Magnesium
Manganese
Mercury
Nickel
Nitrate Nitrogen
Nitrite Nitrogen
Potassium
Selenium
Silver
Sodium
Sulfate
Thallium
Vanadium
Zinc

Measured Concentration
(rng/L)

12.8
< 0.0050
<0.00020
<0.0100
<0.50
<0.50

7.55
< 0.0200
< 0.0050
19.0

< 5.0
< 0.0200
< 0.0050
< 0.0200

I Analysesperformed by LancasterLaboratorieson samplescollectedon December 13,2006.
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Appendix 6

The Analysis of 06 in Sediment and Tissue

Project Number570A-112
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Appendix 6.1

Project Number 570A~112

Analytical Method Flowchart for the Analysis of 06 in Sediment

METHOD OUTLINE FOR THE ANALYSIS OF
D6 IN SEDIMENT

Rinse all glassware with ethyl acetate .
..l.

Sample sediment through the overlying water from the test tank. Add the requisite
volume of sediment (-5 mL) to each centrifuge tube .

..l.

Fortify recovery samples with the appropriate stock solution.
..l.

Add 10.0 mL HPLC-grade bottled water and 5 or 50 I!L of internal standard to each sample and QC.
..l.

Add approximately 20 mL ofethyl acetate to each sample. Vortex and shake each sample for
one minute. Centrifuge at 60% speed for approximately five minutes.

..l.

Transfer the ethyl acetate layer (top layer) into a 50 mL volumetric flask containing
2.5 g sodium sulfate .

..l.

Repeat the extraction procedure with an additional 20 mL of ethyl acetate combining the ethyl acetate
portions in the proper volumetric flask. Bring to volume with ethvl acetate.

..l. .

Transfer 1.00 mL of extracts into autosampler vials and add 50.0 I!L MSTFA (Nsmethyl, N
trimcthylsilyl trifluoroacetamide) to each vial. Submit samples for analysis.
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Appendix 6.2

Project Number S70A-112

Analytical Method Flowchart for the Analysis of D6 in Tissue

METHOD OUTLINE FOR THE ANALYSIS OF
D61NTISSUE

Rinse all glasswarewith tetrahydrofuran (THF).
.l.

Extract whole samples in scintillation vials as received. Add 10 mL ofTI-lF to each sample and
matrix blank. Fortify quality control samples with the appropriate stock solutions. Fortify
all samples and QC samples with internal standard (250 or 10,000 J.1g a.i.lL at instrument).

.l.

Homogenize tissues with a spatula. Minimize the time the contents of the vial is open to air.
Vortex for approximately two minutes. Sonicate for 10 minutes and vortex again

bricflv to wash the sides of the vial.
- .l.

Transfer approximately 2 mL of the extract to a second vial and add approximately
500 mg ofNa2S04. Vortex for 15 seconds and allow to dry for

approximately 15 minutes.
J.

Transfer an aliquot ofthe dried extract to a microcentrifuge tube and ultra-centrifugeeach sample for
approximately five minutes at 14,000 rpm.. .l.

Transfer an aliquot ofeach extract to an autosampler vial. Submit samples for either GCIMSor
GCIFID analysis.
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Appendix 6.3

Project Number 570A-l l2

Analytical Method Flowchart for the Analysis of Lipids in Tissue

METHOD OUTLINE FOR THE PROCESSING OF LIPIDS IN TISSUE
FOR D6 CONCENTRAnONS

Remove vials to be analyzed from freezer and allow samples to thaw.
-!-

To each sample, add 10 mL ofHPLC-grade bottled water and homogenize for approximately one
minute using a hand-held tissue homogenizer. Rinse the homogenizer with the appropriate

solvent(s) in between samples.
-!-

Transfer each homogenate to a 250-mL scparatory funnel that contains 25 mL of chloroform and
50 mL of methanol.

-!-
Rinse each vial with an additional 10 ml.-of bottled water and pour rinse into respective scparatory

funnel.
-!-

Shake each separatory funnel for approximately one minute with venting.
-!-

Add 50 mL of chloroform followed by 50 mL of saturated sodium chloride to each scparatory
funnel.

-!-
Briefly swirl each scparatory funnel with venting.

-!-
Allow the phases to separate. For each sample, drain the chloroform layer through a powder

funnel packed with Teflon® wool and anhydrous sodium sulfate into a 250-mL round-bottom
flask.

-!-
Add an additional50-mL aliquot of chloroform to each separatory funnel and repeat the extraction

and draining procedures.
-!-

Rotary evaporate the extracts in a water bath maintained at approximately 40°C to ncar dryness.
-!-

Transfer each extract to a pre-weighed, labeled scintillation vial.
~,

Rinse each 250-mL round-bottom flask with a small volume ofchloroform and transfer rinse to
respective scintillation vial.

-!-
Evaporate the remaining solvent in each vial under a gentle stream of nitrogen or clean dry air.

-!-
Reweigh each vial and record weight.
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Appendix 6.4

Project Number 570A-112

Typical Gas Chromatograph (GC) Operational Parameters for Sediment/Tissue Analysis

INSTRUMENT:

DETECTOR:

ANALYTICAL COLUMN:

INJECTOR TEMPERATURE:

RUNTIME:

OVEN:

DETECTOR TEMPERATURE:

INJECTION VOLUME:

MAKE-UP GAS:

HEAD PRESSURE:

APPROXIMATE 06
RETENTION TIME:

Agilent Model 6890 Gas Chromatograph (GC)

Flame Ionization Detector (FlO)

J&W DB-5MS column (30 m x 0.25 mm, 0.25 um)

15.25 minutes

Initial temperature: 50°C
Initial hold time: 1.00 minute
Ramp I: 8.00°C/minute
Final temperature I: 150°C
Final hold time I: 0.00 minute
Ramp 2: 40.00°C/minute
Final temperature 2: 220°C
Final hold time 2: 0.00 minute

1.0 .....L

Helium

Approximately 12 psi

13.1 minutes
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Appendix 6.5

Project Number 570A-112

Typical Gas Chromatograph (GCIMS) Operational Parameters for Tissue Analysis

INSTRUMENT:

DETECTOR:

ANALYTICAL COLUMN:

INJECTOR TEMPERATURE:

RUNTIME:

Agilent Model 6890 Gas Chromatograph (GC)

Agilent Model 5975 Mass Selective Detector operated in SIM
mode

Phenomen ZB-5 column (30 m x 0.25 mm, 0.25 urn)

15.25 minutes

OVEN:

DETECTOR TEMPERATURE:

INJECTION VOLUME:

MAKE-UP GAS:

HEAD PRESSURE:

APPROXIMATE D6
RETENTION TIME:

Initial temperature:
Initial hold time:
Ramp 1:
Final temperature I:
Final hold time I:
Ramp 2:
Final temperature 2:
Final hold time 2:

1.0 ~L

Helium

Approximately 12 psi

12.6 minutes

50°C
1.00 minute
8.00°C/minute
150°C
0.00 minute
40.00°C/minute
220°C
0.00 minute
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Appendix 6.6

Analytical Stocks and Standards Preparation

Project Number 570A~112

For the sediment analysis. stock solutions of D6 were prepared by weighing 1.0006 g of the test

substance on an analytical balance. The rest substance was transferred to a 100-mL class A volumetric

flask and brought to volume using 80% DMF : 20% toluene. This primary stock solution

(10.0 mg a.i.lmL) was diluted in 80% DMF : 20% toluene to produce a 1.00 mg ai./mL stock solution.

The 10.0 and 1.00 mg a.i.lmL stock solutions were used to fortify the sediment quality control samples.

Calibration standards were prepared in ethyl acetate using the 1.00 mglmL stock solution. The

following shows the dilution scheme for a set ofcalibration standards:

Stock Final Standard
Concentration Aliquot Volume Concentration
(mil a.i .ImLl MJ (mLl (mg a.i.lL>

1.00 10.0 10.0 l.00
1.00 50.0 10.0 5.00
1.00 150 10.0 ]5.0
1.00 300 10.0 30.0
l.00 500 ]0.0 50.0
1.00 700 10.0 70.0

A stock solution of Tetrakis (trimcthylsilyloxy) silane (06 internal standard) was prepared by

weighing 0.1031 g (weight corrected for purity) on an analytical balance. The internal standard was

transferred to a 100~mL Class A volumetric flask and brought to volume using 80% DMF : 20%

toluene. This primary stock solution (1.00 mg a.i.lmL) was diluted in 80% DMF ; 20% toluene to

prepare a 0.150 mg a.i.lmL stock solution. The 0.150 mg a.i.lmL stock solution was added to all

sediment samples and calibration standards (50 J,lL).

For the tissue analysis, stock solutions of 06 was prepared by weighing 0.1000 g of the tcst

substance on an analytical balanec. The test substance was transferred to a 100-mL class A volumetric

flask and brought to volume using tctrahydrofuran, This prima')' stock solution (1.00 mg a.i.lmL) was

diluted in tetrahydrofuran to produce a 0.100 and 0.0 I00 mg a.i.lmL stock solution. The 1.00, 0.100

and 0.0100 mg a.i.ImL stock solutions were used to fortify the tissue quality control samples.

Calibration standards were prepared in tctrahydrofuran using the 1.00, 0.100 and 0.0100 mg a.i.lmL

stock solutions. The following shows the dilution scheme for a set ofcalibration standards:
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Project Number 570A-112

Stock
Concentration
(mg a.i.lmL)

0.100
1.00
1.00
1.00
1.00
1.00

Aliquot
.U!b1
100

50.0
150
300
500
700

Final
Volume

(mLl
lO.O
10.0
10.0
10.0
10.0
10.0

Standard
Concentration

(mg a.i.lL)
1.00
5.00
15.0
30.0
50.0
70.0

A stock solution of Tctrakis (trimcthylsilyloxy) silane (06 intemal standard) was prepared by

weighing 0.1031 g (weight corrected for purity) on an analytical balance. The internal standard was

transferred to a 100-mL Class A volumetric flask and brought to volume using tetrahydrofuran. This

primary stock solution (1.00 mg a.i.ImL) was diluted in tetrahydrofuran to prepare a 0.100 mg a.i./mL

stock solution. The \.00 and 0.100 mg a.i.lmL stock solutions were added to all tissue samples and

calibration standards (25 ul, or 100 ilL).
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Appendix 6.7

Project Number 570A-112

Example Calculations for a Representative Sediment Sample

The analytical result and percent recovery for sample number 570A-112-2B, with a nominal

concentration of 100 mg a.i./Kg, were calculated using the following equations:

. . Peak Area - Y-intercept ..
D610 sample (mg a.l.lKg) = Slope X DIlution Factor

. . measured concentration ofD6 in sample (mg aj./Kg)
Percent of nominal concentration= nominal concentration ofD6 in sample (mg a.i./Kg) X 100

Peak Area =3.87433
Y.,.intercept =0.74939
Stope = 1.09
Dilution factor == 9.86

06 . I ( '/K ) - 3.87433 - 0.74939 X 986
In samp e mg a.r. g - 1.09 .

Concentration of06 in sample (mg a.i./Kg) = 28.2 rng a.i./Kg

P f nomi I . 28.2 mg a.i./Kg X 100ercent 0 nomina concentration = 100 mg a.i./Kg

Percent of nominal concentration =28.2%
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Appendix 6.8

Matrix Fortifications Analyzed Concurrently During Sample Analyses in Sediment

100 95.8 95.8
500 475 95.1

Mean = 92.8
Standard Deviation = 2.60

CV = 2.81

Concentrations of 06

100 90.4
500 472

90.4
94.5

89.8
91.4

Percent
Recovery!

89.8
457

100
500

Fortified Measured
(mg a.i./Kg) (mg a.i.lKg)

Sample Sampling
Number Interval

(570A-112-) (Day)

MAS-I 0
MAS-2 0

MAS-3 14
MAS-4 14

MAS-5 28
MAS-6 28

1 Results were generated using Excel 2000 in the full precision mode. Manual calculations may
differ slightly.
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Appen dix 6.9

Matrix Fortifications Analyzed During Sample Analyses in Tissue

Sample Concentrations of D6
Number Fortified Measured Percent

(570A-112-) (mga.ilKg) (mg a.i./Kg) Recovery I

TMAS-I 2.50 3.05 122

TMAS-2 25.0 27.7 III

TMAS-3 250 223 89.3

Mean= 107
Standard Deviation = 16.6

C" = 15.6
I Results were generated using Excel 2000 in the full precision mode. Manual calculations may

differ slightly.
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Appendix 6.10

Representative Calibration Curve for D6 in Sediment

90

80
II

70

60

~e 50
<
.:a::
~ 40~

CI. •30

20

10

0
./

0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00

Concentration (mg a.i.ll)

Slope = I.09~ Y-Intcrcept =0.14939; R2 = 0.9998
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Appendix: 6.11

Project Number 570A·112

Representative Chromatogram ofa Low-level 06 Calibration Standard for Sediment

FI01 B. (X:'GC7\1~TAIlJ6BCF11068Cf1200N)!HO 17-m-4l7OO1F0201.01

pt\

28

26

24

22

~20

\ ~ .....# fit'"
18 U..J ..A.

,,().
J." ~. J..J'

16

14
0 2 4 6 8 10 '2 '4 ml

Nominal concentration: 1.00 mg a.i.lL. The arrow indicates the approximate retention time ofD6.
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Appendix 6.12

Project Number 570A-112

Representative Chromatogram of a High-level 06 Calibration Standard for Sediment

FI01B, (X:\GC7\1\DATA'068CF1\D6BCF1 2007-09-10 17-(XH().OO6F()r01.u)

pA r::.<t'
28 ... '!l'

26

24':

22-

\l20 \ '?J{,
I.ivJ ~ )..

18 I
~'/;J .~...,

16

14
0 2 4 6 8 10 12 14 rmr

Nominal concentration: 70.0 mg a.i.lL. The arrow indicates the approximate retention time of 06.
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Appendix 6.13

Project Number 570A-J 12

Representative Chromatogram ofa Sediment Matrix Fortification

pA

28

26

24

11D6BCF1 2007-09-10 17.Q3.4C1OO7F0801.

22

20

18
j------'

16

Sample number 570A-112-MAS-l; 100 mg a.i./Kg, nominal concentration. The arrow indicates the
approximate retention time of D6.
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Appendix 6.14

Project Number 570A-112

Representative Chromatogram ofa Day 0 Sediment Sample

FI01!;!. (X:\C:iC711\DATA\D6BCF1ID6BCF1 2007-U9-101/·~0I013F1401.D)

pA

28

26

24 ~
72

u~
~'"~", ~,

20

" '~~
18 . l :-",t,,, ,~. .
16

14
0 2 4 6 8 10 12 14 mlr

Sample number 570A-112-2B; 100 mg a.i.lKg nominal concentration. The arrow indicates the
approximate retention time of 06.
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Appendix 6.15

Representative Calibration Curve for D6 in Tissue

90
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60
ftIe 50
<
~

ftI 40
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/11
10 ~

Project Number 570A-112

O-J----..----.------,------,----,---.----..---,
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00

Concentration (mg a.i./L)

Slope = 1.09; Y-Intercept =0.13467; R2 =0.9999
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Appendix 6.16

Representative Chromatogram of a Low-level D6 Calibration Standard for Tissue

!Abundance, Ion 281.00 (280.30 to 281.70) t 0101004.D
10 16

35000

30000·

25000

20000·

15000·

10000·

5000

Io ...---- .... -- -"'--"--"-'''-'''-' ------- .._ ....1 -.-------- _

--r-J..-'--·T..,....,.··'-o-r-r·'-i iii I I I 1 f r-'-~r-"·'iui , j • ! I I , j I • i , , 1 I I • j

ime-->6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00
undance Ion 341.00 1340.30 to 341.70): 0101004.D

1

35000 J

12.61

A

30000 -j

25000.J

1
20000 ~

~

:::::1
5000 1

o ::...:-------------------"-------

Nominal concentration: 0.700 mg a.i./L.
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Appendix 6.11

Project Number 510A-112

Representative Chromatogram ofa High-level D6 Calibration Standard for Tissue

rbunaancef Ion 281.00 (280'1~O'1~O 281.10): ·0501008.D

i 35000-1

. '0000 j
25000 1

l
20000 j

15000.1
!
;

10000 ~

500: j__..... .....---'.1....---_i" 'j"" I ' , i , Ii' , , Iii iii' •.... r"-" iii ' • , iii' i i
ime--:>6.00 1.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00
un ance Ion 341.00 (340.30 to 341.10): 050100·8:0·····-····-.. ··

35000

30000-

25000

20000·

15000·

10000·

12.62

I

I 5000 ;

I 0 l,-:~:::~::-;~:,-:;-;:-:-; ,,,,,,-:-:,~: '-"-'-'--r-'~-
bime.-:>6 ...9.C?. 1.00 8.00 9.00 10_.9°. 11.00 12.00 13.00 14.00

Nominal concentration: 1.00 mg a.i./L.
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Appendix 6.18

Project Number 570A-112

Representative Chromatogram ofa Tissue Matrix Fortification

25000·j.,
t

20000 j
15000 1 II

10000 .~

~ I,

5000 .} II
o 1 _~'-_._. .---....u.I ---'
~'T-,l..·r-.-' i I ' I I ''''T'''l··.,.'I··'-! i j i , ; • , i '"r·'·""" I Ii. iii ii' r

ime-->6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00
_··unci'ance····· Ion 341.00 (340.30 to 341.70): 0601009.D

1
35000

l
I
I,

5000·

30000

25000

20000

15000

12.62
10000-

I
! 0 • ~ I

~ ··'...'-"-r·r-,..·'-·'..'ur·r..r··:··..,.··r·r-·'- .... ,·.,.·,··"T iii i i • 'TTn
, - -: - .,. . , ii' I lii....,-r- j

~ime-->6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00------ _.. --

Sample number 570A-112-TMAS-2; 25.0 mg a.i.lKg, nominal concentration..
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Project Number 510A-JJ2

\Abundance

35000

30000·

25000

20000·

15000

Representative Chromatogram of a Day 0 Tissue Sample

Ion 281.00~8()~30 to 281.70): 0701010.D
10 15

10000

5000·

l Io .f--l'...,
:!-r-I...-.T",...., 'i"""T.--,--,-,'c-'!'·'-·r -r-T'"""1.,..-r-v-. I i I r I I iii I I I r-T"""""T'J....,··I~I"..t-r~-

ime-->6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.00 14.00
·····u·naance Ion 341.00 (340.30 to 341.70): 0701010.0 ..---

j

i
35000.j

•;
30000 oj

!,
25000 i

!

::::: j~
10000

, 12.61

soo:I __. ....__....._..__. ----JI _
I ' . ii' •••• Ii. i ·"T",..:·oT-.n..u,u."'rn'-l 'e • l-r~'-""~ I I • i ,

1 im~.::.:-.?:~..~.~.~......!;.~o 8.00 9.00 10.00 11.00 12.00 13.00 ..J...~~._

Sample number 570A-112-T3; 100 mg a.i.fKg nominal concentration.
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Appendix 7

Project Number 570A-112

Cumulative Mortalityand Treatment -Related Effects in a
Prolonged Sediment Toxicity Test with the Oligoehaete iLumbrtculus variegatus)

Negative Control- Uptake Phase

ObservationsI
ReplicateA Replicate B

Day Cumulative Number Observations Cumulative Number
Number Sampled Number Sampled

Dead Dead
0 AN 0 0 AN 0 0
1 AN 0 0 AN 0 0
2 AN 0 0 AN 0 0
3 AN 0 0 AN 0 0
4 AN 0 0 AN 0 0
5 AN 0 0 AN 0 0
6 AN 0 0 AN 0 0
7 AN 0 0 AN 0 0
8 3G~ rest AN 0 0 IG; rest AN 0 0
9 AN 0 0 AN 0 0
10 AN 0 0 AN 0 0
11 AN 0 0 AN 0 0
12 AN 0 0 AN 0 0
13 AN 0 0 AN 0 0
14 AN 0 0 AN 0 0
15 AN 0 0 AN 0 0
16 AN 0 0 AN 0 0
17 AN 0 0 AN 0 0
18 IG; rest AN 0 0 AN 0 0
19 AN 0 0 AN 0 0
20 AN 0 0 AN 0 0
21 AN 0 0 AN 0 0
22 AN 0 0 AN 0 0
23 AN 0 0 AN 0 0
24 AN 0 0 AN 0 0
25 AN 0 0 AN 0 0
26 AN 0 0 AN 0 0
27 AN 0 0 AN 0 0
28 AN 0 2 AN 0 3

IObservations: AN - organismsappear nonnal;G ::. organisms observedon thesurfaccof thesedimentor leavingthe
sediment
1 The sediment was sieved. 166organismswere found and transfcrrcd 10a new tankcontainingcleansediment for tJ1C

depuration phase of thestudy.
J The sediment was sieved. 145organismswere foundand transferred 10a new lankcontainingcleansediment for the
depuration phaseof thestudy.
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Appendix 7 (Continued)

Project Number 570A-112

Cumulative Mortality and Treatment-Related Effects in a
ProlongedSedimentToxicityTest with the Oligochacte (Lumbriculus variegalus)

NegativeControl- Uptake Phase

ObserVations'
ReplicateC ReplicateD

Day Cumulative Number Observations Cumulative Number
Number Sampled Number Sampled

Dead Dead
0 AN 0 0 AN 0 0
1 AN 0 0 AN 0 0
2 AN 0 0 AN 0 0
3 AN 0 0 AN 0 0
4 AN 0 0 AN 0 0
5 AN 0 0 AN 0 0
6 AN 0 0 AN 0 0
7 AN 0 0 AN 0 0
8 3G; rest AN 0 0 AN 0 0
9 AN 0 0 AN 0 0
10 IG; rest AN 0 0 AN 0 0
11 AN 0 0 AN 0 0
12 AN 0 0 AN 0 0
13 AN 0 0 AN 0 0
14 AN 0 0 AN 0 0
15 AN 0 0 AN 0 0
16 AN 0 0 AN 0 0
17 AN 0 0 AN 0 0
18 AN 0 0 AN 0 0
19 AN 0 0 AN 0 0
20 AN 0 0 AN 0 0
21 AN 0 0 AN 0 0
22 AN 0 0 AN 0 0
23 AN 0 0 AN 0 0
24 AN 0 0 AN 0 0
25 AN 0 0 AN 0 0
26 AN 0 0 AN 0 0
27 AN 0 0 AN 0 0
28 AN 0 2 AN 0 0

IObservations: AN= organisms appearnormal; G = organisms observed 011 thesurface of thesediment or leaving the
sedimenL
2 Thesediment wassieved. 175 organisms werefound and transferred toa new Lank containing cleansediment for the
depuration phase of thestudy.

l Thesediment Was sieved. 0.6082 g (Wl.'l weight of Organism tissue) werecoIlected foranalytical measurement.
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Appendix 7 (Continued)

Cumulative Mortality and Treatment -Rclated Effects in a
Prolonged Sediment Toxicity Test with the Oligochaete ILumbrtculus variegatus)

Negative Control - Uptake Phase

o AN 0
I AN 0
2 AN 0
3 AN 0
4 AN 0
5 AN 0
6 AN 0
7 AN 0
8 3G; rest AN 0
9 AN 0
10 IG; rest AN 0
II IG; rest AN 0
12 AN 0
13 IG; rest AN 0
14 AN 0
15 AN 0
16 AN 0
17 AN 0
18 AN 0
19 AN 0
20 AN 0
21 AN 0
22 AN 0
23 AN 0
24 AN 0
25 AN 0
26 AN ()
27 AN 0
28 AN 0

o
o
o
o
o
o
o
o
o
o
o
o
o
o
3

Number
Sampled

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Cumulative
Number

Dead

Replicate F

AN
AN
AN
AN
AN
AN
AN
AN

IG; rest AN
AN

IG; rest AN
AN

IG; rest AN
3G; rest AN

AN

Observations

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
2

Number
Sampled

Replicate E
Observationsl Cumulative

Number
Dead

Day

(Observations: AN- organisms appear normal; G - organismsobservcd on thesurface of thesediment or leaving the
sediment,
2 Replicate wasusedforanalytical confinnation in thesediment on Day 28.
3 'Inc sediment wassieved. 0.9702 g (weiweight of organism tissue) wereCollected loranalytical measurement.
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Appendix 7 (Continued)

Cumulative Mortality andTreatment -Related Effects in a
Prolonged Sediment Toxicity Testwith the Oligoehaete tLumbriculus variegatus)

Negative Control - Uptake Phase

o
o
o
o
o
o
o
o
o
o
o
o
o
o
2

Number
Sampled

o.
o
o
o
o
o
o
o
o
o
o
o
o
o
o

RcplieateG

AN
AN
AN
AN
AN
AN
AN
AN

4G; restAN
AN
AN
AN
AN

2G;rcstAN
AN

Observations I Cumulative
NumberDead

o
1
2
3
4
5
6
1
8
9
10
II
12
13
14
15
16
11
18
19
20
2l
22
23
24
25
26
21
28

Day

I Observations: AN=organisms appear normal; G= organisms observed on Ihe
surface oflhe sediment or leaving thesediment.

Z Replicate wasused for analvtical confulDlitiol\ in thesediment on Day 14.
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Appendix 7 (Continued)

Project Number 570A-112

Cumulative MortaJity and Treatment -Related Effects in a
Prolonged Sediment Toxicity Test with the Oligochaete (Lumbricutus variegatus)

28.1 mg a.i.lKg - UptakePhase

ObservationsJ

ReplicateA Replicate B
Day Cumulative Number Observations Cumulative Number

Number Sampled Number Sampled
Dead Dead

0 AN 0 0 AN 0 0
I AN 0 0 AN 0 0
2 AN 0 0 AN 0 0
3 AN 0 0 AN 0 0
4 AN 0 0 AN 0 0
5 AN 0 0 AN 0 0
6 AN 0 0 AN 0 0
7 AN 0 0 AN 0 0
8 IG; rest AN 0 0 AN 0 0
9 AN 0 0 AN 0 0
10 3G; rest AN 0 0 2G; rest AN 0 0
II AN 0 0 AN 0 0
12 AN 0 0 AN 0 0
13 IG; rest AN 0 0 AN 0 0
14 IG; rest AN 0 0 IG; rest AN 0 0
15 2G; rest AN 0 0 AN 0 0
16 AN 0 0 AN 0 0
17 IG; rest AN 0 0 IG; rest AN 0 0
18 AN 0 0 AN 0 0
19 AN 0 0 AN 0 0
20 AN 0 0 AN 0 0
21 AN 0 0 AN 0 0
22 AN 0 0 AN 0 0
23 AN 0 0 AN 0 0
24 AN 0 () AN 0 0
25 AN 0 0 AN 0 0
26 AN 0 0 AN 0 0
27 AN 0 0 AN 0 0
28 AN 0 2 AN 0 3

IObservations: AN=organisms appear normal; G - organisms observed on thesurfaceofthc sediment or leaving the
sediment
2 The sediment wassieved, 162organisms were found and transferred 10 nnewtankcontaining cleansediment for Ute
depuration ph.'1SC of'thc study.

J The sediment WlIS SIC\'ed. 176organisms werefound and transferred toa newtankcontaining cleansediment for Ute
dcpuration phase of Ute study.
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Appendix 7 (Continued)

Project Number 570A·112

Cumulative Mortality and Treatment-Related Effects in a
Prolonged SedimentToxicityTest withthe Oligochaete (/..umbriculus variegalus)

28.1 mg a.i./Kg- Uptake Phase

ObservationsI
Replicate C Replicate D

Day Cumulative Number Observations Cumulative Number
Number Sampled Number Sampled

Dead Dead
0 AN 0 0 AN 0 0
1 AN 0 0 AN 0 0
2 AN 0 0 AN 0 0
3 AN 0 0 AN 0 0
4 AN 0 0 AN 0 0
5 AN 0 0 AN 0 0
6 AN 0 0 AN 0 0
7 AN 0 0 AN 0 0
8 IG~ rest AN 0 0 AN 0 0
9 AN 0 0 AN 0 0
10 AN 0 0 2G; rcstAN 0 0
II IG; rest AN 0 0 AN 0 0
12 IG; rest AN 0 0 AN 0 0
13 AN 0 0 AN 0 0
14 AN 0 0 AN 0 0
15 AN 0 0 AN 0 0
16 AN 0 0 AN 0 0
17 AN 0 0 AN 0 0
18 AN 0 0 AN 0 0
19 AN 0 0 AN 0 0
20 AN 0 0 AN 0 0
2] AN 0 0 AN 0 0
22 AN 0 0 AN 0 0
23 IG; rest AN 0 0 AN 0 0
24 AN 0 0 AN 0 0
25 AN 0 0 AN 0 0
26 AN 0 0 AN 0 0
27 AN 0 0 AN 0 0
28 AN 0 2 AN 0 3

I Observations: AN.. organisms appear normal; G .. organisms observed on thesurface of thesedimentor leaving the
sediment.
2 Thesediment wassieved. 130organisms werefound and IIansfcrred to a new tank containing clean sedimentfor the
depuration phaseof thestudy.

3Thesediment wassieved. 0.7304 g (wetweight of Organism tissue) 'were collected foranalytical measurement.
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Appendix 7 (Continued)

Project Number 570A-II2

Cumulative Mortality and Treatment-Relatcd Effeets in a
Prolonged SedimentToxicity Test with the Oligochaete (Lumbriculus variegatus)

28.1 rng a.i./Kg- UptakePhase

Observations)
Replicate E Replicate F

Day Cumulative Number Observations Cumulative Number
Number Sampled Number Sampled

Dead Dead
0 AN 0 0 AN 0 0
1 AN 0 0 AN 0 0
2 AN 0 0 AN 0 0
3 AN 0 0 AN 0 0
4 AN 0 0 AN 0 0
5 AN 0 0 AN 0 0
6 AN 0 0 AN 0 0
7 AN 0 0 AN 0 0
8 AN 0 0 AN 0 0
9 AN 0 0 AN 0 0
10 AN 0 0 AN 0 0
11 AN 0 0 AN 0 0
12 AN 0 0 AN 0 0
13 10; restAN 0 0 AN 0 0
14 AN 0 0 AN 0 3

15 10; restAN 0 0
16 10; restAN 0 0
17 AN 0 0
18 10; rest AN 0 0
19 AN 0 0
20 AN 0 0
21 AN 0 0
22 AN 0 0
23 AN 0 0
24 AN 0 0
25 AN 0 0
26 AN 0 0
27 AN 0 0
28 AN 0 2

I Observations: AN= organisms appearnormal; G = organisms observed on thcsurface of!hc sediment or leaving the
sediment.
2 Replicate wasusedfor anelytical confirmation in the sediment on Day28.
3 The sediment wassieved, 1.0566g (wetweight of organism tissue)wereCOIlCClt.'() foranalytical measurement.
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Appendix 7 (Continued)

CumulativeMortality and Treatment-Related Effects in a
Prolonged SedimentToxicity Test with the Oligochaete (Lumbriculus variegarus)

28.1 mg a.i./Kg - Uptake Phase

o
o
o
o
o
o
o
o
o
o
o
o
o
o
2

Number
Sampled

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Replicate G

AN
AN
AN
AN
AN
AN
AN
AN
AN
AN

IG; rest AN
AN
AN

IG; rest AN
AN

Observations) Cumulative
Number Dead

o
I
2
3
4
5
6
7
8
9
10
II
12
13
14
15
16
/7
18
19
20
21
22
23
24
25
26
27
28

Day

I Observations: AN ::: organisms appearnormal; G ::: organisms observed on the
surface oflhc sediment or leaving thesediment,

2 Replicate wasusedforanalytical conflrmatlon in thesediment on Day 14.
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Appendix 7 (Continued)

Project Number 570A-l,12

Cumulative Mortalityand Treatment -Rclated Effects in a
Prolonged SedimentToxicity Test with me Oligochaete (Lumbriculus variegalus)

484 mg a.i.lKg- UpmkePhase

Observations1
ReplicateA Replicate B

Day Cumulative Number Observations Cumulative Number
Number Sampled Number Sampled

Dead Dead
0 AN 0 0 AN 0 0
I AN 0 0 AN 0 0
2 AN 0 0 AN 0 0
3 AN 0 0 AN 0 0
4 AN 0 0 AN 0 0
5 AN 0 0 AN 0 0
6 AN 0 0 AN 0 0
7 AN 0 0 AN 0 0
8 4G; restAN 0 0 6G; rest AN 0 0
9 AN 0 0 AN 0 0
10 IG; rest AN 0 0 AN 0 0
II AN 0 0 AN 0 0
12 IG; restAN 0 0 AN 0 0
13 IG; rest AN 0 0 2G; rest AN 0 0
14 IG; rest AN 0 0 IG; rest AN 0 0
15 AN () 0 AN 0 0
16 AN 0 0 AN 0 0
17 AN 0 0 AN 0 0
18 AN 0 0 AN 0 0
19 AN 0 0 AN 0 0
20 AN 0 0 AN 0 0
21 AN 0 0 AN 0 0
22 AN 0 0 AN 0 0
23 IG; rest AN 0 0 AN 0 0
24 AN 0 0 AN 0 0
25 AN 0 0 AN 0 0
26 AN 0 0 AN 0 0
27 AN 0 0 AN 0 0
28 AN 0 2 AN 0 3

i Observations: AN =organisms appear nonnal; G - organisms observed on the surface ofthe sediment orleaving the
sediment.
211le sediment was sieved. 128 organisms were found IlI1d transferred toa new tank containing clean sediment for the
depuration phase of'the study.

3 The sediment was sieved. 127 organisms were found WId transferred to anew tankcontaining clean sediment for the
depuration phase ofthe study.
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Appendix 7 (Continued)

Project Number 570A·112

Cumulative Mortalityand Treatment-Relatcd Effects in a
Prolonged SedimentToxicity Test with the Ohgochaete (LumbricuJus variegatus)

484 mg a.i.lKg- Uptake Phase

Observations)
Replicate C ReplicateD

Day Cumulative Number Observations Cumulative Number
Number Sampled Number Sampled

Dead Dead
0 AN 0 0 AN 0 0
I AN 0 0 AN 0 0
2 AN 0 0 AN 0 0
3 AN 0 0 AN 0 0
4 AN 0 0 AN 0 0
5 AN 0 0 AN 0 0
6 AN 0 0 AN 0 0
7 AN 0 0 AN 0 0
8 20; rest AN 0 0 50; rest AN 0 0
9 AN 0 0 AN 0 0
10 AN 0 0 10; rest AN 0 0
11 AN 0 0 IG; rest AN 0 0
12 AN 0 0 IG; rest AN 0 0
13 AN 0 0 IG; rest AN 0 0
14 10; rest AN 0 0 AN 0 0
15 AN 0 0 AN 0 0
16 AN 0 0 AN 0 0
17 AN 0 0 AN 0 0
18 AN 0 0 AN 0 0
19 AN 0 0 IG; rest AN 0 0
20 AN 0 0 AN 0 0
21 AN 0 0 AN 0 0
22 AN 0 0 AN 0 0
23 AN 0 0 AN 0 0
24 AN 0 0 AN 0 0
25 AN 0 0 AN 0 0
26 AN 0 0 AN 0 0
27 AN 0 0 AN 0 0
28 AN 0 2 AN 0 3

i Observations: AN =organisms appearnormal; G '" organisms observed on !hesurface ofthesediment or leaving the
sediment,
1 The sedimentwassieved, 126organisms were found and transferred toa new tankcontaining cleansediment for the

depuration phaseof thestudy.
3 The sedimentWlL~ sieved, 0.7294g (wetweightoforganism tissue)werecollected foranalytical measurement,
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Appendix 7 (Continued)

Project Number 570A·112

Cumulative Mortality and Treatment -Related Effects in a
Prolonged Sediment Toxicity Test with the Oligochaete iLumbriculus variegatus)

484 mg a.i.lKg - Uptake Phase

o AN 0
I AN 0
2 AN 0
3 AN 0
4 AN 0
5 AN 0
6 AN 0
7 AN 0
8 AN 0
9 AN 0
10 AN 0
II AN 0
12 AN 0
13 2G; rest AN 0
14 AN 0
15 AN 0
16 IG; rest AN 0
17 IG;restAN 0
18 IG;restAN 0
19 AN 0
20 AN 0
21 AN 0
22 AN 0
23 IG; rest AN 0
24 AN 0
25 IG; rest AN 0
26 AN 0
27 AN 0
28 AN 0

Day
Replicate E

Observations' Cumulative
Number

Dead

Number
Sampled

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
2

Observations

AN
AN
AN
AN
AN
AN
AN
AN
AN
AN
AN
AN
AN
AN
AN

Replicate F
Cumulativc

Number
Dead

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Number
Sampled

o
o
o
o
o
o
o
o
o
o
o
o
o
o
3

i Observations: AN:: organisms appearnormal; G "" organisms observed on thesurfaceof thesediment or leaving the
sediment.
2 Replicate wasused lor analytical confirmation in the sediment 011 Day28.
J The sediment wassieved. 0.9210g (wetweight 0 forganism tissue) werecollected foranalytical measurement.
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Appendix 7 (Continued)

ProjectNumber570A-112

Cumulative Mortality and Treatment -Relatcd Effects in a
Prolonged Sediment Toxicity Test with the Oligoehaete (Lumbriculus variegatus)

484 mg a.i./Kg- Uptake Phase

Day

o
I
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
2J
22
23
24
25
26
27
28

Observations'

AN
AN
AN
AN
AN
AN
AN
AN

80; rcstAN
AN

10; rest AN
AN
AN
AN
AN

Replicate 0
Cumulative

Number
Dead

o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

Number
Sampled

o
o
o
o
o
o
o
o
o
o
o
o
o
o
2

[ Observations: AN=organisms appear norme); G =organisms observed onthe
surface of the sediment or leaving thesediment.

2 Replicate wasused foranalytical confinnation in thesediment on Day 14.
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Appendix 7 (Continued)

Cumulative Mortality and Treatment -Related Effeets in a
Prolonged Sediment Toxicity Test with the Oligochacte (Lumbriculus variegatus)

Negative Control - Depuration Phase
ReplicaleA Replicale B ReplicaleC

Day Obs.! Cumulative Number Obs. Cumulative Number Obs, Cumulative Number
Number Sampled Number Sampled Number Sampled

Dead Dead Dead
I AN 0 0 AN 0 0 AN 0 0
2 AN 0 0 AN 0 0 AN 0 0
3 AN 0 0 AN 0 0 AN 0 0
4 AN 0 0 AN 0 0 AN 0 0
5 AN 0 0 AN 0 0 AN 0 0
6 AN 0 0 AN '0 0 AN 0 0
7 AN () 0 AN 0 0 AN 0 0
8 AN 0 0 AN 0 0 AN 0 0
9 AN 0 0 AN 0 0 AN 0 0
10 AN 0 0 AN 0 0 AN 0 0
II AN 0 0 AN 0 0 AN 0 0
12 AN o 0 AN 0 0 AN 0 0
13 AN 0 0 AN () 0 AN 0 0
14 AN 0 0 AN 0 0 AN 0 3

15 AN 0 0 AN 0 0
16 AN 0 0 AN 0 0
17 AN 0 0 AN 0 0
18 AN 0 0 AN 0 0
19 AN 0 0 AN o 0
20 AN o 0 AN 0 0
21 AN 0 0 AN· () 0
22 AN 0 0 AN 0 0
23 AN 0 0 AN 0 ()

24 AN 0 0 AN 0 0
25 AN () 0 AN 0 0
26 AN () 0 AN 0 0
27 AN 0 0 AN o 0
2& AN 0 0 AN 0 0
29 AN 0 0 AN () 0
30 AN () 2 AN () 0

j Observations: AN=organisms appear normal.
2 The sediment was sieved. 196organisms were found and used for lipid analysis on Depuration Day 30 (0.7085 g
wet weightof organism tissue).

3 The sedimentwas sieved. 1.0938 g (we' weight of organism tissue) werecollected foramlvtica! measurement.
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Appendix 7 (Continued)

Cumulative Mortality and Treatment -Related Effeets in a
Prolonged Sediment Toxicity Test wnh me Oligoehacte (Lumbriculus variegatus)

28.1 mg a.i.lKg - Depuration Phase
Replicate A Replicalc B Replicate C

Day Cbs.) Cumulative Number Obs.1 Cumulative Nwnber Obs. Cumulative Number
Number Sampled Number Sampled Number Sampled

Dead Dead Dead
I AN 0 0 AN 0 0 AN 0 0
2 AN 0 0 AN 0 0 AN 0 0
3 AN 0 0 AN 0 () AN 0 0
4 AN 0 0 AN 0 0 AN 0 0
5 AN 0 0 10; JestAN 0 0 20; rest AN 0 0
6 AN 0 0 AN 0 0 20; rest AN 0 0
7 AN 0 0 AN 0 0 AN 0 0
8 10; rest AN 0 0 AN 0 0 AN 0 0
9 AN 0 0 AN 0 0 AN 0 0
10 AN 0 0 AN 0 0 AN 0 0
11 AN () 0 AN 0 0 AN 0 0
12 AN 0 0 AN 0 () AN 0 0
13 AN 0 0 AN 0 0 AN 0 0
14 AN 0 0 AN 0 0 AN 0 3

15 AN 0 0 AN 0 0
16 AN 0 0 AN 0 0
17 AN 0 0 AN 0 0
18 AN 0 0 AN 0 ()

19 AN () 0 AN 0 ()

20 AN 0 0 AN 0 0
21 AN 0 0 AN 0 0
22 AN () 0 AN 0 0
23 AN () 0 AN 0 0
24 AN 0 0 AN 0 0
25 AN 0 0 AN 0 0
26 AN 0 0 AN 0 ()

27 AN 0 0 AN 0 ()

28 10; rest AN 0 0 AN 0 0
29 AN 0 0 AN 0 0
30 AN 0 2 AN 0 ()

IObservations: AN =' organismsappear normal;0 =' organismsobserved on tJ1C surfaceof the sediment or leavingme sediment
2 The sedimentwas sieved. 188 organisms were found and usedfor lipidanalysison Depuration Day30 (0.7994 g wet weight of
organismtissue).

3 The sedimentwas sieved. 0.9004 g (wetweightof organismtissue) wascollected foranaMical measnremem,



Wildlife International, Ltd.

• 102-

Appendix 7 (Continued)

Cumulative Mortality and Treatment -Related Effects in a
Prolonged Sediment Toxicity Test with the Oligochaete tLumbricutus variegatus;

484 mg a.i ./Kg - Dcpumtion Phase
Replicate A Replicate B Replicate C

Day Obs.' Cumulative Number Obs.\ Cumulative Number Obs. Cumulative Number
Number Sampled Nwnber Sampled Number Sampled

Dcad Dead Dead
1 AN 0 0 AN 0 0 AN 0 0
2 AN 0 0 AN 0 0 AN 0 0
3 AN 0 0 AN 0 0 AN 0 0
4 AN 0 0 AN 0 0 AN 0 0
5 AN 0 0 AN () 0 AN 0 0
6 AN 0 0 AN 0 0 AN 0 0
7 AN 0 0 AN 0 0 AN 0 0
8 AN () 0 AN 0 0 AN () 0
9 AN 0 0 AN 0 0 AN 0 0
J() IG; rest AN 0 0 IG; rest AN 0 0 IG; rest AN 0 0
11 AN () 0 AN 0 0 AN 0 0
12 AN () 0 AN 0 0 AN 0 0
13 AN () 0 AN () 0 AN 0 0
14 AN () 0 AN () 0 AN 0 3

15 AN 0 0 AN 0 0
16 AN 0 0 AN 0 0
17 AN 0 0 AN () 0
18 AN () 0 AN () 0
19 AN 0 0 AN 0 0
20 AN 0 0 AN () 0
21 AN 0 0 AN () 0
22 AN 0 0 AN 0 ()

23 AN 0 0 AN 0 0
24 AN 0 0 AN () 0
25 AN () 0 AN 0 0
26 AN 0 0 AN 0 0
27 AN 0 0 AN 0 0
28 AN 0 0 AN 0 0
29 AN 0 0 AN 0 0
30 AN O' 2 AN 0 0

I Observations: AN= organismsappearnormal; G = organisms observed on tllesurfaceof the sediment or leaving l.hc sediment.
2 The sedimentwas sieved. 177 organisms were found and nsedfor lipidanalysison Depuration Day 30 (0.7205 g wet weightof
organism tissue).

) The sedimentwas sieved. 0.8646 g (wei weightof organismtissue)wascollected foranalytical measurement.
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Appendix 8

Agvise Soil Characterization Report

ProjectNumber570A-112
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JemE
L"DOR"TOR'I!S

AGVISE Soi1 Characterization Report

Project Number 570A-112

Ii(M Hlghlnyl5WtSI
P.Q.1lol510
/loIIIlWood, lID6IU1
(71l1)5IIHlIl0
fAX 001)5117-'01)

MIldI: ~COIllm.CllIll
1llImqla..: -.lIll'ise-an

Submicclng firm
Prococol or Scudy No
Sample ID.
Trial ID.
DaCe Received
Date Reported

AGVISB Lab No

.. WILDLli'B INT.

.. VARIOUS
- 570A-:1J.Z
.. NEGATIVE CONTRO
= 12-2:1.-07
= 01-02-2008

07-1152

Percent Sand
Percent Si1t
Percent Clay
USDA Textur;l1 CJ.ass (hydrOlll8ter method)

Bulk Density (discurbed) gm/cc
Cacion Bxchange Capacity (meq/100 9)

t Moisture at 1/3 Bar

1; Organic Carbon - -Walkley Black
t Organic Matter--Walkley Black

pH in 1:1 soil:water ratio

69
1.2
19
Sandy L08lll

1.0.2
11.5

22.3

3.6
6.2

7.3

Base Saturation Data
..carJ..gn

Calcium
Magnesium

.Sodium
PotassiullI
Hydrogen

percent;
45.3
43.0
1.0
0.3

10.5

smm
1040

592
26
12
12

These tesCs were completed in compJ.iance of 40 Cpa Part 160.

~Larry Wikoff
Ana1ytic~J. Invescigator

Date

----,--.----- Agriculrural Testing -----------
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~
LADonATORIB8

~VISB Soil Characterization Report

ProjectNumber570A-112

60t IIl;Iw:¥ ISwest
P.o.IlaXSIO
1btIPMloI. lID&lI261
170115lI7-'010
FAX (70115174013

......U: ....idpuloKu_
1lClmepa&e:~

Percent Sand
Percent Silt
Percent <;lay
USDA Textural <;lass (hy4rometer method)

Bulk Density (disturbed) gmJcc
Cation Exchange CBpacity Cmeq/100 g)

, Moisture at 1/3 Bar

, Organic CBrilon --Malkley Black
t Organic Matter--Walkley Black

pH in 1:1 eo11:water ratio

Submitting firm
Protocol or Study No
Saraple ID.
Trial 10.
Date Received
Date Reported

AGVISB Lab No

=WILDr..IFB INT.
.. VARIOUS
.. 570A-1l2-DBP
.. NEGATIVE CONTRO

12-21-07
.. 01-02-2008

07-1153

71
14
15
Sandy Loam

0.88
9.B

25.5

3.3
5.6

1.3

':

Base Saturation Data
WLUsm

Ca1ciUIII·
MagnesiU1II
SodiUIII
PotassiUIII
Hyclrogen

Percent
44.9
42.8
1.4
0.3

10.6

PIIlII
880
504

33
U
10

These tests were COlllPleted in conpliance or 40 CPR Part 160.

~~~ ,/e/ol
, Larry WiJco~ Date
Analrt~CBl Investigator

--------- Agricultural Testing -----------

r-
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Appendix 9

Personnel Involved in the Study

Project Number 570A-112

The following key Wildlife International, Ltd. personnel were involved in the conduct or management

of this study:

I. Henry O. Krueger, Ph.D., Director ofAquatic Toxicology/Terrestrial Plants and Insects

2. Willard B. Nixon, Ph.D., Director of Chemistry

3. Timothy Z. Kendall, M.S., Supervisor

4. Amy S. Blankinship, M.S., Laboratory Supervisor

5. Susan T. Thomas, B.S., Aquatic Biologist
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Project Number 570A-115

GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

SPONSOR: Silicones Environmental, Health and Safety Council

TITLE: Octamethyltrisiloxane (L3; CAS No. 107-51-1): A Prolonged Sediment Toxicity Test with
Lumbriculus variegatus Using Spiked Artificial Sediment

WILDLIFE INTERNATIONAL, LTD. PROJECT NUMBER: S70A-IIS

STUDY COMPLETION: October 2, 2009

This study was conducted in compliance with Good Laboratory Practice Standards as
published by the U.S. Environmental Protection Agency in 40 CFR Parts 160 and 792, 17 August
1989; OECD Principles of Good Laboratory Practice (ENVIMC/CHEM (98) 17); and Japan MAFF,
11 NohSan, Notification No. 6283, Agricultural Production Bureau, 1 October 1999, with the
following exception:

Periodic analyses of well water and sediment for potential contaminants were not conducted
in accordance with Good Laboratory Practices; however, these analyses were performed using a
certified laboratory and standard U.S. EPA analytical methods.

STUDY DIRECTOR:

Susan T. Thomas, B.S.
Biologist

SPONSOR APPROVAL:

Applicant/Submitter

Date

Date

Date
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QUALITY ASSURANCE STATEMENT

Project Number S70A- IIS

Thi$ study was examined for compliance with Good Laboratory Practice Standards as published by
the U.S. Environmental Protection Agency in 40 CFR Parts 160 and 792, 17 August 1989, OECD
Principles of Good Laboratory Practice, (ENVIMC/CHEM(98) 17); and Japan MAFF, 11 NohSan,
Notification No. 6283, Agricultural Production Bureau, ) October 1999. The dates of all inspections
an4 audits and the dates that any findings were reported to the Study Director and Study Director's
Management were as follows:

ACTIVITY:

Protocol

Test SubstancePreparation

Dissolved Oxygen
Measurements

Dry Weights

AnalyticalDatu and Draft
Report
BiologicalDatu and Draft
Report

Final Report

DATECONDUCTED:

September 18,2008

March 30, 2009

April 28, 2009

May 6, 2009

August 20 and 21, 2009

August 18,19 and 20,
2009

October 2, 2009

DATEREPORTED TO:
STUDYDIRECTOR MANAGEMENT:

September 18,2008 September 3D, 2008

March 30, 2009 April I, 2009

April 28, 2009 May 4,2009

May 6, 2009 May 11,2009

August 21, 2009 August 24, 2009

AugUS120, 2009 September 10,2009

October 2, 2009 October 2, 2009

All inspections were study-based unless otherwise noted.

lo/z(~()9
Date
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SUMMARY

SPONSOR: Silicones Environmental, Health and Safety Council

Project Number 570A-l15

TITLE: Octamethyltrisiloxane (L3; CAS No. 107-51-7): A Prolonged Sediment Toxicity Test with
Lumbriculus variegatusUsing Spiked Artificial Sediment

WILDLIFE INTERNATIONAL, LTD. PROJECT NUMBER: 570A-115

TEST SUBSTANCE: Octamethyltnsiloxane (L3; CAS No. 107·51-7); Dow Coming~ 200 Fluid,
1 cst.; Lot 0002680862; CAS Number: 107-51-7; Purity: 99.9010;
Expiration Date: May 27,2010

TEST DATES: Study Initiation:
Experimental Start (OECD):
Experimental Start (EPA):
Biological Termination:
Experimental Termination:

March 25,2009
March 30, 2009
April 2, 2009
April 30, 2009
May 6, 2009

LENGTH OF EXPOSURE: 28 Days

TEST ORGANISM: Oligochaete (Lumbriculus variegatus)

AGE OF TEST ORGANISMS: Adult

SOURCE OF TEST ORGANISMS: Environmental Consulting and Testing
Superior, Wisconsin 54880
U.S.A.

TEST CONCENTRATIONS:

Nominal
Negative Control

3.1 mglKg
6.3 mglKg
13 mg/Kg
25 mglKg
50mgIKg
100 mg/Kg

Mean Measured (dry weight>
<LOQ

0.65 mg/Kg
1.1 mg/Kg
1.6 mg/Kg
4.8 mg/Kg
8.9 mg/Kg
17 rug/Kg

RESULTS: Based on mean measured test concentrations
28 Day EC50: >17.0 mg/Kg, the highest concentration tested
NOEC: I.l mg/Kg
LOEC: 1.6 rug/Kg
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Executive Summary

Project Number S70A-I IS

This study was conducted by Wildlife International, Ltd. for the Silicones Environmental,

Health and Safety Council at the Wildlife International, Ltd. aquatic toxicology laboratory in Easton,

Maryland. The in-life phase of the test was conducted from April 2, 2009 to April 30, 2009. The

objective of the study was to determine the effects of sediment incorporated octamethyltrisiloxane

(L3) on the oligochaete, Lumbriculus variegatus, during a 28 day exposure period under flow-through

test conditions, The endpoints of the study were survivorship and growth (dry weight). Oligochaetes

were exposed to nominal concentrations of3.I, 6.3, 13,25,50 and 100 mg L3/kg. A negative control

was also tested concurrently. The test sediment was formulated sediment prepared based on OECD

Guideline 218. The organic carbon content of the formulated sediment was measured to be 1.9 %.

Sediment samples were collected on Days 0, 7 and 28 to measure concentrations of 1.3. Overlying

water and pore water samples were not analyzed. Eight replicate test compartments were maintained

in each treatment and the control with 10 oligochaetes per test companment for a total of

80 oligochaetes per test concentration. Five additional replicates wcre added in each treatment group

for analytical sampling of sediment A diluter system was used to provide approximately two volume

additions of overlying water per day. The test was performed at 23 ::I: 1°C with a photoperiod of

16hours of light and 8 hours of darkness. Ovcrlying water was well water with a hardness of

approximately 144 mg/L as CaCOJ. Mean measured sediment concentrations were 0.65, 1.1, 1..6,4.8,

8.9 and 17 mglkg which represented 21, 17, 12, 19, 18 and 17% of nominal, respectively. All water

quality measurements remained within acceptable limits during the test. Oligochaetes generally

appeared normal during the test with a few observations of abnormal behavior in the L3 and control

treatment groups. At test termination there was an increase in the numbers of oligochaetes in some

test compartments indicating that reproduction had occurred. After 28 days of exposure the mean

number ofoligochaetes in the control was 17.3. The mean number of worms in the 0.6S, l.l, 1.6,4.8,

8.9 and 17 mglkg treatment groups was 15.8, IS.l, 11.8, 11.5,9.1 and 9.8, respectively. Dunnett's

test showed that the number of worms was significantly reduced in the 1.6, 4.8, 8.9 and 17 mglkg

treatment groups in comparison to the negative control (p ~ 0.05). Mean dry weight was not

significantly reduced in any L3 treabnent group in comparison to the negative control (p > 0.05). The

LOEC. based on the final number of worms was 1.6 mglkg. The NOEC for Lumbriculus variegatus

exposed to L3 was 1.1 mglkg.
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INTRODUCTION

This study was conducted by Wildlife International, Ltd. for Silicones Environmental, Health

and Safety Council at the Wildlife International, Ltd. aquatic toxicology facility in Easton, Maryland.

The in-life phase of the definitive test was conducted from April 2, 2009 to April 30, 2009 and

dry-weight measurements were completed on May 6, 2009. Raw data generated by Wildlife

International, Ltd. and a copy of the final report are filed under Project Number 570A·1l5 in archives

located on the Wildlife International, Ltd. site.

OBJECTIVE

The objective of this study was to determine the effects of sediment-incorporated L3, on the

oligochaete, Lumbriculus variegatus during a 28-day exposure period under flow-through test

conditions. The measured endpoints of the test were survivorship (original organisms and/or offspring)

and growth as determined by dry weight measurements.

EXPERIMENTAL DESIGN

Groups of oligochaetes were exposed to a geometric series of six test eoncentrations and a

negative control for 28 days under flow-through test conditions. Eight replicate test compartments were

maintained in each treatment and control group, with 10 oligochaetes in each test compartment, for a

total of 80 oligochaetes per test concentration. Each test compartment contained a quantity of sediment

and overlying water. An additional five replicates were added in each treatment and control group for

analytical sampling of sediment. Organisms were added at test initiation to one analytical replicate for

the Day 7 and Day 28 analyses. The remaining three analytical replicates for Days 0, 7 and 28 were

"abiotic" and did not contain organisms.

Nominal test concentrations selected in consultation with the sponsor were 3.1, 6.3, 13,25,50

and 100 mg/Kg of sediment based on the dry weight of the sediment. The results of the study are based

on mean measured test concentrations. Due to the low solubility of L3 in water (34.49 ~gIL) only

sediment samples were collected and analyzed from the "analytical replicates" of each treatment group

and control (1). Samples were colleeted immediately after the addition of test organisms to the test'

system on Day 0, on Day 7 and at the end of the test. Results of the analyses were used to verify the

exposure over rime.
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Test compartments were indiscriminately positioned in a diluter unit according to treatment

group approximately 48 hours prior to test initiation to condition the sediment. Oligochaetes were

impartiany assigned to exposure compartments at test initiation. Observations of mortality and

abnormal behavior were made daily during the test. Survivorship/reproduction and growth (dry

weights) were determined at the end of the 28-day test period. The percent reduction in the numbers of

organisms present in the treatment groups at test termination in comparison to the control group was

used to determine the 28~y EC50 value. The lowest-observed-effect-concentranon (LOEC) and the

no-observed-effect-concentration (NOEC) were detennined by the concentration-response pattern and

statistical analysis of the survivallreproductionand dry weight data.

MATERJALS AND METHODS

The study was conducted according to the procedures outlined in the protocol,

"Octamethyltnsiloxane (L3; CAS No. ]07-51-7): A Prolonged Sediment Toxicity Test with

Lumbriculus variegaus Using Spiked Sediment" (Appendix I). The protocol was based on a study

design proposed by Phipps et al. (1993): Use of the Aquatic Oligochaete Lumbriculus variegatus for

Assessing the Toxicity and Bioaccumulation of Sediment-Associated Contaminants (2); ASTM E

1706~00: Test Methods for Measuring the Toxicity ofSediment-Associated Contaminanls with Fresh

Water Invertebrates (3); OPPTS 850.1735 Guideline: Whole Sediment Acute Toxicity Invertebrates.

Freshwater (4); European Chemicals Bureau Technical Guidance Document on RiskAssessment, Part 11

(5), and the Federal Environment Agency: Validation ofthe Preliminary Eil-ConceptofAssessing the

Impact of Chemicals to Organisms in Sediment by Using Selected Substances (6). This study also

generally meets OECD Guideline 225, Sediment-Water LumbricuJus Toxicity Test Using Spiked

Sediment (7).

Test Substante

The test substance was received from Dow Corning Corporation on August 19, 2008 and

assigned Wildlife International identification number 8690. The test substance, a liquid, was

identified as: Dow Corning- 200 Fluid, 1 est; CAS Number 107-51-7~ Lot No. 0002680862. The

reported purity was 99.9%, with an expiration date of May 27,2010 (Appendix 2). The test substance

was stored under ambient conditions.
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Test Sediment

Formulated sediment based on the recommendations of OECD Guideline 218 (8) was used as

the test sediment. The sediment was composed of approximately 10% peat, 20% kaolin clay, and

70% industrial quartz sand (Appendix 3). The dry constituents of the sediment were mixed in a mixer

for approximately 20 minutes without the peat. The peat was mixed with the test material and added

to the rest of the ingredients on a later date. The pH of the final mixture of sediment was found to be

7.1. The percent organic carbon of the sediment was 1.9. The sediment was stored under ambient

conditions until used.

A 28-day ration of food (200 mg salmon starter) was dry mixed into the test compartments

after the sediment was added. but immediately before adding the water to the test compartments, and

48 hours prior to adding the organisms. The percent organic carbon of the sediment is based solely

on peat as the source of organic carbon. Just as in the OECD 218 Guideline, the food added to the

test system during the test was not included in the measurement oforganic carbon.

Preparation of Test Concentrations

Nominal test concentrations (3.1, 6.3, 13,25,50 and 100 mglKg) were prepared on a dry weight

basis, (Le., mg test substance/Kg dry sediment) using a two-step process. First, neat test material was

added to a predetermined amount of conditioned and air-dried peat The peat and test material were

mixed overnight in a Nalgene bottle on a rotary mixer. Second, a predetermined amount of sand and

clay were added to the peat and test material in the Nalgene bottle and mixed on a rotary mixer until

appearing homogenous (approximately 30 minutes).

After mixing, approximately tOO mL of dosed formulated sediment was transferred to

13 replicate test beakers (300 mL glass beakers with stainless steel mesh covered holes on opposite

sides). The transfer time was kept to a minimum (approximately 10·20 minutes) by completely

processing one concentration before the other to prevent potential for volatilization of the test substance.

After all 13 beakers had approximately 100 mL of sediment added. a 28-day ration of food

(approximately 200 mg of Salmon Starter) was added and gently stirred into the dry sediment. Finally,

approximately 150 mL of well water was added to the beakers. After the water was added to the

beakers, the beakers were placed in the water bath that was used for the study. The overlying water in

the test beakers was exchanged two times daily.
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Of the thirteen replicate test compartments prepared for each treatment and control group, eight

test compartments were used for the evaluation of survival and growth and five compartments for

analytical purposes. The sediment/water mixtures were allowed to acclimate for approximarely

48hourspriorto the introduction of the testorganisms. At test initiation and termination, the overlying

water in all test chambers appeared clearandcolorless.

Test Organism

The oligochaete, Lumbriculus variegatus, was selected as the test species for this study.

Oligochaetes are representative of an important group of aquatic invertebrates and wereselected for use

in the study basedupon pasthistory of use andeaseof culturing in the Iaboratory. The organisms were

obtained from Environmental Consulting and Testing, Superior, Wisconsin. The identity of the species

wasverified by thesupplier.

The organisms were held in water from the same source as the water used during the test.

During the 14-day holding period immediately preceding the test, water temperature ranged from

22.3 to 23.4°C, whilethepH ranged from8.1 to 8.6anddissolved oxygen ranged from 8.0 to8.7 mg/L.

During holding, the oligochaetes appeared normal. At test initiation, adult oligochaetes were

collected from the culture and impartially added oneand two at a time into transfer chambers untileach

chamber contained 10 organisms. Each group of ten organisms was impartially assigned and

transferred to a test compartment. AU transfers were made below the water surface usingwide-bore

pipettes. Ten replicate test compartments in each treatment and control group contained organisms

(eighttest compartments for the evaluation of effects plus two compartments for analytical purposes),

while three testcompartment per group weremaintained without organisms for analytical purposes.

Oligochaetes were fed YeT, TertraMin® flake food (Drs Foster and Smith and Tetra,

Rhinelander, Wisconsin) and salmon starter(Ziegler Brothers, Inc., Gardners, Pennsylvania) during the

holding period and salmon starterduring the test. A 200 mgaliquot of food (enough food for the entire

study) was weighed for each lest compartment thatcontained organisms during the test and was added

to the test compartments after adding the sediment, and mixed with a glass stir rod into the sediment

before theoverlying waterwasadded. No additional food supplementation WBS made during the study.
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Dilution Water

The water used for culturing and testing was freshwater obtained from a well approximately

40 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 measurements of the

well water during the four-week period immediately preceding the test are presented in Appendix 4.

The well water was passed through a sand filter to remove particles greater than approximately

25 11m, and pumped into a 37,800-L storage tank where the water was aerated with spray nozzles.

Prior to use, the water again was filtered (0.45 urn) to remove microorganisms and particles. The

results of periodic analyses performed to measure the concentrations of selected contaminants in the

well water used by Wildlife International, Ltd. are presented in Appendix 5.

Test Apparatus

The test apparatus consisted of test compartments placed in stainless steel diluter tanks. The

tanks were placed in a temperature-eontrolled water bath in a Wildlife International, Ltd. diluter unit,

One tank was assigned to each treatment or control group. Standpipes were placed in each tank to

maintain the water height. Each diluter tank had above it a splitting chamber. Dilution water was

delivered on a timer to the splitting chamber two times per day. Each splitting chamber contained

14 syringes. Each syringe delivered dilution water to individual test compartments which were

indiscriminately and carefully positioned in diluter tanks according to treatment group.

Test compartments were 300-mL glass beakers with two stainless steel mesh-covered holes on

opposite sides to allow for the flow of water through the test compartment. Each beaker contained

approximately 100 mL of sediment (2.4 cm in a representative test chamber) and approximately 150 mL

of overlying water. The depth of overlying water in each test compartment was maintained by the water

levels in the diluter tanks (e.g. 7.5 cm in a representative test compartment). The diluter was adjusted so

that approximately 769 ml of water was delivered per minute for four minutes to each splitting chamber

two times per day resulting in approximately two and a half volume additions in each test compartment

per day. Test compartments were labeled with the project number, test concentration and replicate.
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Environmental Conditions

Lighting used to illuminate the culture and test chambers during holding and testing was

provided by fluorescent tubes that emitted wavelengths similar to natural sunlight (Colortone'" SO). A

photoperiod of 16 hours ofIight and 8 hoursof 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 lightintensity. Lightintensity at test initiation was334 luxat thesurface of thewater

overonerepresentative testchamber.

The target test temperature during the study was 23 ± 1°C. Temperature was measured in the

overlying water of one alternating replicate test compartment at the beginning and end of the test, and

daily during the test, \,Ising a liquid-in-glass thermometer. Temperature alsowas measured continuously

in a beaker beside the test chambers in the negative control diluter tank using a Fulscope ERIC

Recorder. The continuous recorder was verified with a liquid-in-glass thermometer prior to test

initiation.

Dissolved oxygenmeasurements were made on samples of overlying water collected from one

replicate (alternating) test compartment of each treatment and control group at thebeginning and endof

the test and daily during the test. Measurements of pH were made on samples of overlying water

collected from one replicate (alternating) test compartment of each treatment and control group at test

initiation, once each week during the test, and at test termination. Hardness, alkalinity, specific

conductance and ammonia weremeasured in a eomposite of the overlying waterfrom thecontrol group

replieates and the highestconcentration treatment group (100 mgIKg) replicates at the beginning and

endof the test.

Light intensity was measured using a SPERScientific Model 840006C light meter. Dissolved

oxygen was measured using a Thermo Orion Model 8S0Apius dissolved oxygen meter, and

measurements of pH were made using a Thermo Orion Model S2SApius pH meter. Hardness and

alkalinity measurements were made by titration (9). Specific conductance was measured using a Acorn

Series Model CON6Conductivity-Temperature meter. Ammonia was measured usinga Thermo Orion

720Ap]us pHlISEmeter.
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Observations

In addition to the organisms placed in the test compartments at the beginning of the test, an

additional 20 organisms were impartially selected at the beginning of the test and measured for dry

weight. The test compartments were observed daily to make visual assessments of abnormal behavior

(e.g. leaving the sediment, climbing the walls of the test compartment). On Day 28 of the test,

oligochaetes were removed from the sediment, and the numbers of live or dead worms were

enumerated. Since Lumbriculus variegatus generally reproduces over a 28-day period, an increase in

the number or size of worms in each test compartment is not unexpected. However, it is not possible to

differentiate between adults and young. Therefore, survival and reproduction were considered one

endpoint, i.e, the total number of organisms present at test termination.

Dry Weight Measurements

At test termination, each surviving worm was rinsed ofexcess sediment, placed in a pre-weighed

labeled aluminum pan and dried for approximately six days at approximately 60°C. The worms were

weighed after allowing the pans to cool at room temperature for approximately one hour.

Statistical Analyses

The results of the test were based on the mean measured sediment concentrations (calculated

using the measured concentrations in the biotic replicates only). The 28-day EC50 value, based on

survival and reproduction was determined using the statistical program TOXSTAT version 3.5 (10).

The no-observed-effect-concentration (NOEC) and lowest-observed-effect-concentration

(LOEC) were determined by visual interpretation of the dose-response pattern and statistical analyses of

the survivaVreproduction and dry weight data. Using the statistical program TOXST AT Version 3.5 the

survival/reproduction and dry weight (growth) data were evaluated for normality (Chi-Square Test) and

homogeneity of variances (Bartlett's Test or Levene's Test). After the data was deemed normal with

homogeneous variance, the survival/reproduction and dry weight data were analyzed using Dunnett's

t-test to identify those treatment levels that were statistically different (p<0.05) from the negative

control group (10,11).
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Analytical Sampling

Analyses of sediment were conducted using separate test compartments collected from the

control group and from each concentration treatment groups just after the introduction of the

organisms on Day 0, on Day 7 and at test termination on Day 28. The replicate used for sample

collection on Day 0 did not contain oligochaetes. The Day 7 and Day 28 analytical replicates each

hada bioticand an abiotic replicate. The samples wereanalyzed on theday of collection.

Analytical Method

The analytical method used for theanalysis ofL3 wasdeveloped by Wildlife International, Ltd.

Sediment was sampled from the test beakers and approximately 5 g of sediment was added to each

French square bottle. To eachsample, approximately 50mL of ethylacetate wasadded. Samples were

sonic disrupted for five minutes and the sediment wasallowed to settlefor approximately twominutes.

An aliquot of the extract was removed and centrifuged at 14,500 for approximately 10 minutes.

Secondary dilutions were made in ethyl acetate, as necessary and the extracts were transferred into

autosampler vialsandsubmitted foranalysis.

Concentrations of L3 in the samples were determined using an Agilent Model 6890 Gas

Chromatograph (GC) with an Agilent Model 5975 Mass Selective Detector operated in SIM mode.

Chromatographic separations were achieved using a DB-5 column (30 m x 0.25 mm, 0.25 um film

thickness). A method flowchart for the analysis of L3 is presented in Appendix 3.1 and typical

instrumental parameters are summarized in Appendix 6.2.

Calibration standards of L3, ranging in concentration from 0.0700 to 2.50mg a.i.1L were

prepared in ethyl acetate using a stocksolution of L3 in acetone. Calibration standards wereprepared

and analyzed with each sample set. Linear regression equations were generated using peak area

responses versus the respective concentrations of thecalibration standards. The concentration of L3 in

the samples was determined by substituting the ratio of thepeakarea responses of the samples into the

applicable linear regression equation. An example of the calculations for a representative sample is

included in Appendix 6.4.
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The method limit of quantitation (LOQ) varied slightly from sampLe to sample. The LOQ was

0.07 mg a.UL, calculated as the product of the low calibration standard (0.007 mg a.i.lL) and the

dilution factor of the matrix blank samples (10.0).

Sediment samples were fortified at 3.00, 20.0 and 100 mg a.i.lKg using stock solutions of L3 in

acetone (Appendix 6.3), and were analyzed concurrently with the samples. The measured

concentrations for the matrix fortification samples ranged from 51.8 to 85.5% of nominal concentrations

(Appendix 6.5).

A representative calibration curve is presented in Appendix 6.6. Representative chromatograms

of low and high-level calibration standards are presented in Appendices 6.7 and 6.8, respectively.

Representative chromatograms of a matrix blank and matrix fortification sample are presented in

Appendices 6.9 and 6.10, respectively. A representative chromatogram of a test sample is presented in

Appendix 6.11.

RESULTS AND DISCUSSION

Measurement of Test Concentrations

Results of analyses to measure concentrations of L3 in samples collected during the definitive

test are presented in Table I and Appendix 6. Nominal concentrations selected for use in this

definitive test were 3.1,6.3,13,25,50 and 100 mg/Kg.

Samples of sediment were collected from the negative control and each of the test

concentrations on Day 0, Day 7 and Day 28. The purpose of these samples was to verify the

concentrations in sediment at test initiation and to monitor the test substance over the course of the

study.- Results are based on mean measured concentrations. Negative control samples on Days 0, 7,

and 28 were all below the limit of quantitation (LOQ).

Measured concentrations of L3 in sediment are presented in Table I. On Day 0, there were

0.759, 1.47, 1.68, 5.45,9.55 and 19.9 mg/Kg measured in the 3.1, 6.3, 13, 25, 50 and 100 mglKg

treatment groups, respectively. Measured concentrations of L3 in sediment from the "biotic"

replicates from the 3.1, 6.3, 13, 25, 50 and 100 mglKg nominal test concentrations on Day 7 were

0.565, 1.08, 1.29, 4.34, 9.98 and 18.4 mglKg, respectively. Measured concentrations of L3 in
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sediment from the "abiotic" replicates from the 3.1, 6.3, 13, 25, 50 and 100 mg/Kg nominal test

concentrationson Day 7 were 0.581,0.818, 1.67,4.96, 7.20 and 16.5 mg/Kg, respectively. Measured

concentrations of L3 in sediment from the "biotic" replicates from the 3.1, 6.3, 13, 25, 50 and

100mgIKg nominal test concentrations on Day 28 were 0.620, 0.895, 1.72, 4.62, 7.26 and 12.8

mgIKg, respectively. Measured concentrationsof 13 in sediment from the "abiotic" replicates from

the 3.1, 6.3, 13, 25, SO and 100 mg/Kg nominal test concentrations on Day 28 were 0.598,0.866,

1.64, 3.33, 6.05 and 18.5 mg/Kg, respectively. All concentrations showed a stable trend in the

sediment throughout the study. The mean measured test concentrations (using the results of the

biotic replicatesonly) for the 3.1,6.3, 13,25,50 and 100mglKg treatment groups were 0.65, 1.1, 1.6,

4.8, 8.9 and 17 mglKg respectively, representing 21, 17, 12, 19, 18 and 17 percent of nominal,

respectively.

Observations and Measurements

Measurements of temperature, dissolved oxygen and pH of the overlying water in the test

chambers are presented in Tables 2, 3 and 4, respectively. Temperatures were within the 23 ± IOC

range established for the test. Dissolved oxygen concentrations were~ 85% (7.2 mgIL) of saturation

throughout the test. Measurements of pH ranged from 8.2 to 8.4 during the test. Measurements of

hardness, alkalinity, conductivity and ammonia are presented in Table 5 and are typical for Wildlife

International, Ltd. well water.

Observations of oligochaetes in individual replicates at each observation intervalare presented

in Appendix 7. All replicates appeared normal during the test, with few observations of abnormal

behavior in the treatmentand controlgroups. At test termination, there was an increase in the numbers

of oligochaetes present in some test compartments from the 10 worms originally placed in each

replicate, indicatingthat reproduction had occurred. The meannumberof worms in the negative control

group at test termination was 17.3 worms (Table 6). The mean numberof worms in the 0.65, l.l, 1.6,

4.8,8.9 and 17 mglKg treatment groups was 15,8, 15.1, U.8, B.S, 9.1 and 9.8, respectively, at test

termination. There were statistically significant differences (p < 0.05) in the 1.6,4.8,8.9 and 17mgIKg

treatment groups when compared to the negative control group, therefore the no observed effect

concentration (NOEC) was 1.1 mglKg, and the lowest observed test concentration (LOEC) was

determined to be 1.6mWKg.
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At the beginning of the test, a group of 20 organisms from the culture were impartially selected

and used for the determination of dry weight. It was determined that the average individual dry weight

of those twenty organisms was 0.59 mg (Appendix 8). The average individual dry weights for the

surviving wonns in each replicate at test termination are presented in Appendix 8. The average dry

weight per wonn in the negative control group was 1.34 mg (fable 6). The average dry weight per

wonn in the 0.65, l.l, 1.6,4.8,8.9 and 17 mglKg treatment groups was 1.48,0.91,1.15.0.98,1.75 and

1.47 mg, respectively, The dry weights of the treatment groups were not significantly different (p >

0.05) from the negative control weights, therefore the NOEC was determined to be 17 mglKg and the

LOEC was determined to be >17 mgIKg.

CONCLUSIONS

The 28-day EC50 value for oligochaetes (Lumbriculus variegatus) exposed to L3 in sediment

was >17 mg/Kg, the highest concentration tested. Determination of the lowest-observed-effect

concentration (LOBC) and the no-observed-effect-concentraiion (NOEC) was based on an evaluation of

the survival/reproduction and dry weight data. Based on the survival/reproduction results of this study,

the LOEC was 1.6 mgIKg dry weight of sediment and the NOEC was l.l mglKg dry weight of

sediment.
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Table 1

ProjectNumber S70A·l1S

Measured Concentrations of L3 in Sediment Samples froma Prolonged
Sediment Toxicity Test withLumbrtculus variegatus

Nominal Test Sample Sampling Measured Percent Menn Measured Mean
Concentration Number Time Concentration of Concentration Percent of

(mgIKg) (570A.115-) (Days) (mglKg) Nominal)' (mglKg) Nominal)'

Negative I'" 0 <LOQ
Control 8 7 <LOQ

~ 7 <LOQ
22 28 <LOQ
233 28 <LOQ

3.1 2- 0 0.759 24.5 0.65 21
10 7 0.565 18.2
113 7 0.581 18.7
24 28 0.620 20.0
253 28 0.598 19.3

6.3 3- 0 1.47 23.4 1.l 17
12 7 1.08 17.2
133 7 0.818 13.0
26 28 0.895 14.2
273 28 0,866 13.8

13 4 0 1.68 12.9 1.6 12
14 7 1.29 9.95
153 7 1.67 12.9
28 28 1.72 13.3
2~ 28 1.64 12.7

25 5 0 5.45 21.8 48 19
16 7 4.34 17.4
173 7 4.96 19.8
30 28 4.62 18.5
313 28 3.35 13.4

The limit of quantitation (LOQ) was 0.07 mglKg, calculated as the product of the concentration of the lowest
calibration standard (0.007 mg a.i./L) and the dilution factor of the matrix blank samples (l0.0).

2 Results were generated using Exeel2000 in the full precision mode. Manual calculations may differ slightly.
3 Abiotic samples; not included in the mean calculation.
- Sample reanalyzed.
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Table 1 (Continued)

ProjectNumber S70A-lIS

Measured Concentrations of L3 in Sediment Samples froma Prolonged
Sediment Toxicity Testwith Lumbriculus variegaius

Nominal Test Sample Sampling Measured Percenl Mean Measured Mean
Concentration Number Time Concentration of Concentration Percent of

(mglKg) (570A-115-) (Days) (mglKg) Nominal!' (mglKg) Nominal I'

50 6 0 9.55 19.I 8.9 18
18 7 9.98 20.0
193 7 7.20 14.4
32 28 7.26 14.5
333 28 6.05 12.1

100 7 0 19.9 19.9 17 17
20 7 18.4 18.4
213 7 16.5 16.5
34 28 12.8 12.8
353 28 18.5 18.5

The limit of quantitation (LOQ) was 0.07 mg a.i.lKg, calculated as the product of the concentration of the lowest
calibration standard (0.007 mg aj.lI..) and the dilution factor of the matrix blank samples (10.0).

2 Results were generated using Excel 2000 in the full precision mode. Manual calculations may differ slightly.
J Abiotic samples; not included in the mean calculation ..
• Sample reanalyzed.
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Table 2

Temperature of OverlyingWater in theTestCompartments

Mean Measured Temperature (OC)

Concentration
Day 01 1 2 3 4 5 6 7 8 9 10 11 12 13

(mglKg)
Replicate: A B C 0 E F G H A B C D E F

Negative Control 22.7 22.8 2l.8 22.0 22.8 222 22.7 22.7 22.5 22.4 22.3 22.5 22.6 22.6

0.65 22.9 22.9 2l.5 21.8 22.8 222 22.5 22.9 22.7 22.6 22.4 22.6 22.7 22.8.

l.l 22.8 22.6 21.6 21.7 22.7 222 22.7 22.9 22.6 22.6 22.5 22.6 22.6 22.7

1.6 22.7 22.8 21.5 21.6 22.8 22.1 22.6 23.0 22.5 22.6 22.4 22.7 22.7 22.8

4.8 22.8 22.9 21.8 21.6 22.7 22.1 22.5 22.8 22.6 22.6 22.4 22.6 22.7 22.8

8.9 22.8 22.8 21.5 21.5 22.8 22.1 22.6 22.7 22.5 22.7 22.6 22.6 22.7 22.8

17 22.8 22.9 21.5 21.5 228 22.2 22.5 22.7 22.5 22.5 22.6 22.6 22.7 22.8

I Temperature measured continuously in the negative control diluter tank ranged from approximately 21.5 to 23.0oC during the test
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Table2 (Continued)

Temperature ofOverlying Waterin the TestCompartments

MeanMeasured Temperature (0C)

Concentration Day 14 IS 16 17 ]8 19 20 21 22 23 24 2S 26 27 28
(mgIKg)

Replicate: G H A B C D E F G H A B C D E

Negative Control 22.7 22.6 22.S 22.S 22.2 22.8 22.7 22.5 22.6 22.8 22.S 22.5 22.8 22.S 22.7

0.65 22.7 22.9 22.7 22.7 22.2 22.7 22.8 225 22.7 22.8 22.6 22.S 22.8 22.7 22.7

1.1 22.7 23.0 22.S 22.7 22.3 22.8 22.8 22.5 22.6 22.8 22.7 22.6 22.8 22.7 22.8

1.6 22.5 22.9 22.6 22.7 22.l 22.8 22.8 22.4 22.5 22.7 22.6 22.6 22.8 22.4 22.7

4.8 22.6 22.7 22.6 22.5 22.l 22.7 22.8 22.S 22.S 22.9 22.7 22.5 22.9 22.5 22.8

8.9 22.7 22.8 22.6 22.6 22.l 22.7 22.7 22.S 22.7 22.7 22.5 225 22.9 22.6 22.6

17 22.6 22.8 22.6 22:7 22.2 22.7 22.8 22.6 22.5 22.8 22.7 22.6 22.8 22.7 22.8
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Table3

Dissolved Oxygen inOverlying Water in the TestCompartments

Mean Measured Dissolved Oxygen (mglL)

Concentration
Day o· 1 2 3 4 5 6 7 8 9 10 II 12 13

(mglKg)
Replicate; A B C D E F G H A B C D E F

Negative Control 8.6 8.2 8.0 7.7 8.2 8.3 8.4 7.7 8.4 8.3 8.2 8.0 8.0 8.3

0.65 8.5 8.1 8.0 7.7 8.0 82 8.3 7.6 8.4 8.0 8.1 7.9 7.7 8.3

1.1 8.5 8.1 8.1 7.6 8.1 8.1 8.3 7.6 8.4 7.9 8.0 7.7 7.7 8.4

1.6 8.5 8.1 8.1 7.6 82 8.1 8.3 7.4 8.4 7.9 8.1 7.8 7.8 8.1

4.8 8.5 8.0 8.0 7.7 8.3 8.0 8.3 7.5 8.5 8.0 8.0 7.7 7.7 83

8.9 8.5 8.2 8.0 7.8 8.1 8.0 8.3 7.4 8.5 8.0 8.1 7.8 7.7 83

17 8.6 8.0 8.1 7.8 8.1 8.0 8.3 7.3 8.4 8.0 7.9 7.7 7.7 8.2

• A dissolved oxygen concentration of 5.1 mgIL represents 60"10 saturation at 23.00c.
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Table3 (Continued)

Dissolved Oxygen in Overlying Waterin theTestCompartments

MeanMeasured DissolvedOxygen(mgIL)

Concentration
Day 14 IS 16 17 18 19 20 21 22 23 24 25 26 27 28

(msJKg)
Replicatc: G H A B C D E F G H A B C D E

NegativeControl 7.9 8.:3 8.3 8.4 8.5 8.6 7.9 8.1 8.1 8.:3 7.9 7.6 7.6 7.7 7.6

0.65 7.7 8.1 8.2 8.2 8.4 8.6 7.7 7.9 8.0 82 7.7 7.2 7.5 7.7 7.6

1.I 7.6 7.9 8.2 8.2 8.4 8.6 7.7 79 8.2 82 7.7 7.7 7.S 7.7 7.3

1.6 7.5 7.8 8.1 8.1 8.S 8.6 7.7 7.9 7.8 8.1 7.7 7.8 7.5 7.7 7.6

4.8 7.4 7.8 8.1 8.1 8.S 8.6 7.6 8.2 7.9 8.0 7.S 7.4 7.S 7.2 7.4

8.9 7.4 7.9 8.2 8.1 8.S 8.6 7.6 7.8 7.8 8.0 7.2 7.6 7.S 7.8 7.5

17 7.4 7.8 8.1 8.1 8.5 8.6 7.6 73 7.9 8.0 7.3 7.6 7.6 7.7 7.6

1 A dissolved oxygenconcentration of5.1 mgILrepresents 60%saturationat 23.O"C.
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Table 4

pH ofOverlying Water in the Test Compartments

Mean Measured pH
Concentration Day 0 Day? Day 14 Day 21 Day 28

(mglKg) Replicate:
A H G F E

Negative Control 8.3 8.2 8.3 8.3 8.4

0.65 8.4 8.2 8.3 8.3 8.3

1.1 8.4 8.2 8.3 8.3 8.3

1.6 8.4 8.2 8.3 8.3 8.4

4.g 8.4 8.2 8.3 8.3 8.4

8.9 8.4 8.2 8.3 8.3 8.4

17 8.4 8.2 8.3 8.3 8.4
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TableS

Hardness. Alkalinity. Conductivity and Ammonia of theOverlying Water in the TestCompertmeats

ProjectNumber 570A-115

Mean Day 0 Day 28
Measured Hardness Alkalinity Conductivity Ammonia Hardness Alkalinity Conductivity Ammonia

Concentration (mgILas CaCOJ) (mgIL as CaCOJ) (I.nMos/em) (mgIL) (mgILas CaCO~ (mgILas CaCOJ) (f,1mhoslcm) (mgIL)
(mgIKg)

Negative I 144 182 370 <0.171 I 132 178 380 0.375
Control

17 , 144 184 375 <O.li I 136 178 382 0.371

Measurements weretaken in a eomposite madefromeachof the replicatesof the respective treatmentgroups.
·0.17mg/L~ the loweststandardused to c:aJibrate the meter.
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Table 6

Project Number 570A-115

Mean Survival/Reproduction and Growthof Oligochaetes
(Lumbriculus variegatus) Duringa Prolonged SedimentToxicityTest

Mean Measured Mean Number of
Concentration Surviving Wonns (3:

(mglKg dry weight) Stdev)'

Negative Control 17.3(:I: 4.4)

0.65 15.8 (:I: 6.8)

1.1 15.1 (:I: 2.5)

1.6 11.8 (± 3.4)

4.8 11.5 (± 2.6)

8.9 9.1 (:I: 3.3)

17 9.8 (± 1.8)

Percent
Reduction'

(%)

8.7

13

Mean Individual
Dry Weight

(mg)

1.34

1.48

0.91

1.15

0.98

1.75

1.47

Pereent
Reduction'l.J

(%)

-10

32

14

27

-3J

-9.7

I Each replieate eontained 10 oligochaetes at test initiation. The mean number of surviving worms is
based on the total number of living worms at test termination since offspring cannot be differentiated
from adults.

2 Percent reduction was calculated in relation to the mean of the negative eontrol.
• There were statistically significant differences (p<O.05) in the mean number of surviving worms in

comparison to the negative control group using Dunnett's test.

) There were no statistically significant differences (p>0.05) in the mean individual dry weight of
surviving worms in comparison to the negative control group using Dunnett's lest.
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Appendix 1

Study Protocol and Deviation

Project Number S70A·ll S
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INTRODUCTION

Wildlife International. Ltd. will conduct 11 prolonged sediment toxicity !,Cst with Ihc

oUgoehaele, Lumbrlculus varlegalllS, for the Sponsor al the Wildlife Jnrcrnalional, Lid. aquatie

toxicologyfacility in Easton,Maryland. Tho study will be based upon II study design proposed by

Pbipps ~t aI. (1993): Use of the Aquatic Oliaoc!Jaete LumbriculUJ IIQrlegalus for Assessing the

Toxicity and Bioacwmulation of Scdiment-lWOCiated Contaminants (I); OECD Guideline 22S.

Sediment·Waterbmbrlcul/1l Taxtcfty Tesr UsingSpiked$edlment (2), Ihc ASTMSrandard E 1706

00: Standort! T.st MethodJfor M.«1S/lrlng ,he Tor/city ofSediment·Mg()Ciated Conraminrma wllh

Fruh Waler IfIlIIlrtebrates (3); the U.s. EPA Series8S0· Ecological Effects Test Guidelines, OPPTS

Number 850.1735: Whole Sediment ACllte Toxicity Invertebrates. Freshwater (4), the European

'QcmicaJs Bureau Technical Guidance Docume~t on Rislc AS$Cssment. Part II (5), and the Federal

Environmenl Agency: Validalion of the Preliminary EU..conccpl of Assessing the Impact of

Chemicals 10 Orpnisms in Sediment by Usins Selected SubsWlces (6). .Raw data for all work

·performed at Wildlife JnrcrnalionaJ, Ltd. and lite final IIlJlOrt will be filed by project number in

archives locatedon the WildlifeInlCrnatiolllll. Ltd. site.or at an alternative location10 bespecifiedin

the fmal repon.

..

OBJECTIVE

TIle objective of this study is to detcnnine die effects of a scdimenl·incorpoTllled test

substanceon Ihcoligocbacrc, Lumbricul/lsVQdegatus, duringa 28-dayexposure periodunder flow

tiuough conditions. Flow-through test conditions will be used to maintain the overlying ~a1ll:r

quality. The sedimentused in the lest will have an organiccontent ofapproximarclyS%. A 28-day

·mtion of food (salmon slar1Cr) will be dry mixedinte !be test compartments after the sedimenthas

', beenadded,but immediatel)' beforeliddingwater to the test compartmenr, and 48 houlS beforeaddill8

..organ.isms...The: measured~points of the tesl are survivorship and groWllJ as determined by dl)'

. :.'. -., -:..··.~~~=!SU.~nts.

j.
i
I
l.~.ii

T,.

EXPERIMENTAL DESIGN

Groups of oligochaetes will be exposed to a geometric series of at least fIVe test

concentnllions and a negative(unmated sediment)00011"01 for approximately 28 days. Eight replicate

leSlcompartments will be maintained in each treatmentand control group, wid! 10 oligochiielCs in

each compartment for a IOtaI of 80 individualsper test concentration. Each IeSI compartment wi~1

PROTOCOL NO.: S701091108JLUM..sED 281SUBS70 ..

~ .
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contain a qUllIItity of sediment and overlying waier, Additional replicate teSt comp;mmcnts will bc

included for analytical sampling of sediment, No oligochaetes will be placed in "illlalytical"

,replicalc(s) sampledat the begiMing of the (CSt However.the "analytical"replicalC(s) sampled a£lcr

the beginning of the test (e,g~ on Day 7 and al the end of the test) will contlin oligochaeles, An

additional two .. abiotic replicates"(analyticaln:plicalCS Without oligochaetes) willbc added to eacb

treatmentgroup for iIIIalysis on Day 7 andDay 28 of the lest.

Test concenuations in the sediment will be prepared on a dry weight basis (i.e., rogIKg dry

sediment), Nominal test concentrations will be selectedin consultation with IheSponsor,and will be

based upon information such asthe results of explol'lltory range-finding toxicitydata, known toxicity

data, physical/chemical propertiesof the tesl substanceor other relevantinf0lll131ion. Genemlly, each

test substallce concentration used in the definitive test will be ill least 60% of the next higher

eoneenuation unless infonnation concerning the conceltlration-effect curve indicates that 3 different

dilution factorwould be more appropriate.

The water solubility DC Oclanlelhyltri!llioxanc (L3; CAS No, 107-51-7) is 34.49 IlaIL (7).

Preliminary trials have shown that the test material is stable in sediment. Reportingvaluesfor pore

water and overlying water does not seem meaningful due to the 10IV solubility of

Oaamethyltrisiloxane in water, Therefore, only sediment samples from the analyticalsampling1C$1

compartments will be celleeted from each eontrol and treatment group lit specified intervals for

lUIlllysis of the test substance. Resulls of the analyses will be used 10 verify the exposureover time,

The results of'the Sllldy will be based on the nomina) test, cenceatraiions in sediment. when

appropriate..

To con1foI bias, oligochaeles will be imP,alliaily assigned,10exposure c:ompanments at test

'-initiation, No otber potential Sources of bias are expected k? affect the: rC5!l!ts of the st1,ldy.

SUlVivorship, and growth (dry weight) will 'be<letclll1incd at the: end of the lest period (maximum of

28 days), Mortality in the treatrnenl groups willbe used10 calculate.when possible,the £C50value.

The dose-response pattern and approprill:le sllItistieal analysesof ~rvivolShip and growthwill be used

10define the nO-<Jbserved-efJ'ec(-l:oncentmlion (NOEC)and the 10wcsl-<Jbserved-efJ'ect-l:on<:enlJation

(LOEC).

PROTOCOL l'lO.: S701091108JLUM.SEp 28/SUB570
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MATERIALS ANDMETHODS

TestSubstance

Information on the characteriution of ~sl, control or referenee substaDces is required by

GoodL,aboTlltory Plaeticc(OLP)S1andards and Principles. Thc Sponsoris responsible far providing

Wildlife lnternational. Lid. verification that the test substance has been chllJ'l\Clerizcd atCaniing 10

OU, prior II) its use in lIIe sltldy. GLP characterization oflhe tesl substance has beenconducted by

!heSponsorand is documented at Dow Coming.

Identification: Octamethyllrisiloxane (LJ) (Supplied as DowComing~ 200 Ffluid, J cst.)
LotNo.: 0002680862
Expimtion Date: May 27, lOlO
Source: DowCorningCorporution, Auburn. Michigan 48611
CAS No.: 107-51·7

. Physical Description: Colorless Liquid
Chemical Stabi1i1;Y: Stableaccording to !he MSDS
Puri1;Y: 99.9% 0.03l1JU % purity
Solubility: 34.4911B1L
Storoge Condinons: Room Temperature
Arcbi"eRequirements: A rewve samplewasnol retained.

The Sponsor is respon$ible for all infonnatiOll related to the test substante and agrees to

acceptany unusedtestsubstanceandlor test substance tonlltinersremaining at the endof the Sll/ely.

Preparltion orTesl Concentrations

The test substaac:e will be administeml to the test organism in :sediment This rou~ of

adminislllltion was sel~ l1C.eause it RpresenlS the most likely route of elCpOSlUC to sedimclII

.dwellingorganisms:

Neat test substance will tim be in~orpolllted into peat The lIJIloimt of peat used in the

mixt11re will be the same amount .equircd to bring the organic carbonconlent of a l.~ kg batch of

sedimentto 5%. The peat and test substance will be mixedovernight(approximately 12boul$)on a

nlWy mixer. The treated peat wiD then be added to dry sediment1hatbas aJl ingredients wilh the

~xccption ofpeatand the tcst slibstance. The mixingbme will be as shortas possible (approltimately

30 minules) or until the mixture apPeal$ to be unifonnlymi~d into the sediment. Approximatl:ly

100mLof the dry mixwilllben betransferred to 13replicate lestbeakers.. The tesl replic:a~s ,,:i11 be

PROTOCOL NO.: 5701091108JLUM·SED 281SUBS70
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300-mL glass beakers with stainless steel mesh-coveredholes on opposile sides of the beaker, The

transfer time will be kept to a minimum (approximately 10-20 minutes) and one batch of sediment

will be completely processed before the other Ul prevent the potential for volatilization of the test

substance.

After all 13 beakers have been filled with sediment, a 28 day ration offood (approximately

200mg of Salmon Starter) will be added and gently stirred into the dry sediment. Finally,

approximately 150mLofwell water will be added to the beakers, After the beakers have been filled

with water, they will be transfem:d to a water bath that will be used for the test, In the water bath the

overlying water will be excl1anged twice per day by adding one volume addition every 12 hOI/IS to

each beaker and allowing water ID passively flow Ol/t'thc holes in Ihe sides of the beakers, After

approxima~ly 43 hOl/rs ohcclimation and senJing,organiSms will be added 10 the beakers.

Te~l Oraanism

The oligochaete.1.JJmbriculu$ vQriegatus, has been selectedas the test speeies for this study.

Oligochaetesrepresent an importantgroup ofaql/atic invertebrates, and have been selected for use in

the lest besedupon past use hisroryllIld ease of culturingin dIe laboratofy. Adultoligochaeteswill be

obtained from a commercialsupplieror other reliablescuree, or from Cl/Itu/1lS maintaincdby,Wildlifc

International.Lid. Prior IDthe Il:sl, the organismswill be held in a conlainer with sand andoverlying

water from the same source and lit approximately the same lempemnllc as will be used in the leSI.

Enough food for 28 days (salmon starter) will be incorpomled into the sediment during '!he lest,

Specifications for acceptable levels of cont.aminants in feed for oligochaetes have nol been

established.' However, there llIC no levels of conlaminants reasonably Cltpected ID be plCsenl in the

diet th.a! areconsidered~ interfc~ with the purpose-cr condl/ctofthe study,

'.'I:~.~ Sediment

Fonnl/lated sediment based on the recommendations of OECD Guideline 225 (2) will be

. used. The sediment will becomposed of approximately 10% sphagnumpeat moss, 20%silt and clay

(kaolin clay) and 70% industrial quanz sand. The dry COnstilllenls of the soil will bemixed in a PK

Twinshell or equivalent mixer wilhol/t peat, since peat will be mixed with test substance and added

'later. Calcium carbonate will beadded as' needed10adjusl the pH to 7.0*0..5. The organic carbon

PROTOCpL NO.: 5701091 I08ILUM·SEp 2~/SUBS70
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content of 1be fmal mixture of sediment should be S.O =. 1.0 and may be adjusted by the usc of

appropriam llI1IOIInlS of peator sand.

A 21k1ay rationof food (salmon staner) will be dry mixed into the mstc:omparunents afler

sedimenthas beenadded,blltimmediately betOre addingwalerto lite test compartment,and 48 hours

beforeaddingthe org8l1isnts. The amountof food added will be docwnented in the raw dala. The

percenloJ'8llllic carbon is basedsolelyon peat as the sourceof oJBanic cllJbon. Justas in the OECD

US testing guideline, the food added to the test system during thll rest is not included in the

measun:menl of organiccarbon.

Analyses will be: pcnormedat leaslonce lIIlIIually 10dctenninethe c:onCCDuations of selected

orpnic aJld inol8anic constituents of a similar I'CJlRlSCIllalive b:llch of tOnnuJated sediment and

ftlsults of the analyses will be summarized in the tinal report. In addition, a sampleof litesediment

usccl for the study will be SIlnt to Agvise Laboratories, Northwood, NO (or similar fiscility) to

determine the sccIiment composition.

i
;

, i
i
!

!

Hardness, <lIkaIinity. pH and specifie conduclilnllcl will be measured weekly to monitorthe

consi9lCni:y of the well water, Means and ranges of' the measured paiamcters for lJle tOur-week.

periodpreceding the test willbeprovided in the tinal repoet. An~yses willbepcrfonnl!d at leastonce

DilutionWater

Water used for the holding and Ic5ling of oligochaetes will be: obtained from a well

approximately 40 meters deep located. on the Wildlife IntimatiOllill, Ltd. site. The water will be

passed through a sand filterand pumped inroa 37,800-L stol3ge rankwbeleIhewalerwillbe aerated

withspraynozzles. Prior10 use the WIter willbefilrered to 0,45 j,lm in orderto remove fineparticles.

Waterused tOrholdingand testingis characterized lIS modClately hard. Typical valuesfor hardness.

a1ka1 inity.pHandspecific: conductance an: :lpproximately:

:~ -,

: ..... I

\, .. , '" .
' ..

Hardness, mgILas Cacol
Alkalinity, mgIL as CaCOJ
pH . "
SpecificConduclallcc, ~mhosfc:m

14.5
190
8.1
330

PROTOCOL NO.: 570109 JlOIfLUM·SED28JSUBS70
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annually to determine the conccnuations of selecled organic and inorganic constituents of the well

water and resultsof the most recentanalyses will be summarizedin the final report,

Test Apparatus

The testappanmaswill consist of a Wildlife International,Ltd. diluter unit that is designed to

hold up to 14 bulks in'a temperaturecontrolled water bath. Each tan~ can receive renewal rates that

can range fromstatic to greater than totank volumeadditionsper day.

Test compal1J'llents will consist of 300 mL Blass beakers with stainless-sttel mesh-covered

holes on oppcsite sides of the beaker. The compartments wilt be labeledwith the project number,test

ooncenlr.uion and replicate, All n:pliCiltc beakers in each ITcal111C1lt group will be indiscriminately

pesiuoned in one or more diluter laIlks. Each beaker will conlain approximately100 rol of sediment

.and approximalely 150 ml of OYerlyina water. Dilution water will be delivered directly into each

beaker, plllis;vely forein! water out lhrougb the holes in the sides of the beakers and exchllnBing the

waier overlying the sediment. ElIch replicate beaker will receive approximately rwo-volume

additionsof water per day. Dilution water deliverywill he verifiedby calibrationprlor to initiaLion of

the lest. Proper system operationwill be verified at least one time dairy duringthe tesl.

Environmental Conditions

Lightingused to ilIumiNlte the cultures and restchambersduring culturingand testins will be

'provided by fluo!'Cscent \lIbes 1batemit wavelenathssimilar to natural sunligllt (e.g. Colortoneilb S~).

A pholOperiod of 16 hours of light and 8 hours of dark wiD be controlledwith an autom~lic timer. A

·3O-minule transition period of low light inrensitywill be provided when lights gOon and off 10 avoid

sudden changes in li~ht intensity. Light intensity will be measured al tesl initiation with a SPER .

-, ScientifjcLtd,.ligbl J.Ile~j.C!T e'luivalent and shouldfall within the range 'of 100to ]000 lux.
"', '" .. :.... ,". . .

.The large~ tesllcmpel11tul'll will be 23 :!: I·C: Tempcmturewill be me~ured us!ng a,hand-

: held liquid-in-glassthennometer in the overlyingwater in one altemating'n:plicatetest compartment

of l:l!Ch experimental group at the beginning and end of the test and at least three times per week'

durina the test. Tempel1ltJJre also will be measured with a continuous recorder in a beaker of water

placed adjacent 10 the l.est compartments or in the negative conuoJ diluler tank. Recorder

measurements willbe verifiedwith a hand-heldliquid-in-glassthennometer prior 10 test initiation.
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Dissolved 0lCYgen will be measured in the overlyingwater from one alternaling replicate of

each ell.perimenlal group at the beginningand end of Ihetest and alleast three times per week durins

die test. Dissolved oxygen will be measured using a Thllmlo Orion Model 850Aplus di$SOlvcd

oll.ygen meter,or cquivalenl. In the event that dissolved oxygen levelsapproach or fall below 60%

saturation, the Sponsorwillbe notified, and appropriate corrective actionswill be taken, if necessary,

to maintain dissolvedoxygenlevelsabove60% saturaIion.

MeasulCIDCnts of pH will be made on a sample of the overlyingwa~r from one alternating

replicate of ClICbexperimentalgroupat 1hcbegilUling lllId end of the IQt and 1II least onceper week.

Water pH measurements will be made using II Thermo Orion Model S2SApJus pH mcter, or

equiValent. If a trealJllent replicalereaches 100%mortality,dissolved ollygen,pH, and tempelllbm

ine~remcnlS will be takenin that replicate litthat time,and thendiscontinued.

HargDCSS, alIcalinity, specific conductance and ammonia will be measured in a composite

sampleof overlyingwater from the controlgroup replicales and the higheslconcenll'ation treatment

group replieates ar the beginning atld end of the test. Hardnessand alkalinity mCllSU~mCJllS will be

made by titration using procedures based on methods in StandardMe/hods Jar lhe Examinotlon of

WaterQl/d Wastewater (8). Specific conduc~ce will be measured usinSa YellowSpringsInstrument

Model J) Salinity-eonduclivity.TempemlUre IIICler, or equivalent. Ammonia will be incasured using

aThermoOrionModel720Aplus pHIISE me~r, or eQuivalent

Test Pro«4ures and BioloaicalMelsuumcnts

After thesettlingperiodfor the wa~erlsediment systems, one to two adultoligochaetes will be

i,~par1ially distributed to tIlIJIsfe,r containers (e,g., glass beaken). until '~ch container holds its

.~JJlplem~nt of l~ individuals. The olBanisms in each transfer container then will be l1en~m:d

belowthe air/wafer in~Jfac:e to thc tesl compartments, An a~ditillJlal batchof 20 individuals wiD be

impartially sc:Iected at the begilUling of the test and will be measured for dry weight, After

.completing the transfer of organisms, the test compartments will be maintained iu ~mpemtun:-

conlJOlled dilurerIaJIks. Test companments willbe obserVed daily T.o makevisualassessments ofany

abnormal behavior(e.g. leavina sediment, Wlusual swimming).
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Observations will be made at test tcnninalion to determine the number of mor1alities and the

number of individuals exhibitil13 clinical signs of IDlUcity or abnonnal behavior. On Day 28,

oligochaeleswill be segregated from the sediment and live and dead oraanisrns will be enumerated.

When the tolal numbers of individuals found in eaclJ ~pJica~ at 1m le'I1I1ination are fewer than the

number initiallyplaced in each replicalc,then those: missing will be considereddead. Dry weights of

SIIrviving oligocbates in each R:plicate Will be measured al the end of the leSt to evaluate efti:ds 011

growth.

PROPOSED NUMBERS OFVERIFICATION SAMPLES

The above numbers of samples represent [hose collecwd from the test and do not include

quality control (QC) samples such as malrix blanks and fortifications prepared and analyzed dunn8

the analyticalchemisll)' phase of the Sllldy. At the discretionof the SlUdy Director, samples from one

Sampling for AnalyticalMeasurcmcnts

Scdimcnl samples from the analytical sampling !eSI compartments will be collected from

.eachconcentrationat the beginningof the test (no more than one hour after completing the addition

oforganisms to the tAlSI system), on Day 7, and al the end of the lest. There will be two additional

abiotic ICplicates in each ten group so that additionalsam~lcs canbecollected on DilY 7 and DilY 28.

The overlying waterwiD be removedfromthe testcompartment. Sedimentsampleswill be processed

immediatelyfor analysis when possible, or placed in llIl appmpriille SIOlll8e container (e.g., glass or

polypropylene bottle) and stored under the appropriate conditions (frozen) until analyzed. The

sampUng scheme is summarizedbelow:

7777

I
I

I
·1

I
I
I

7

Day 0 Day 7 Tennination (28)
Seel Sod Abioli. Sod Ab,oti.Experimental Group

Control
·SoIventControl (ifnceded)

Level l-LowCeneeneation
. Level2

.Level)
~vel4

·Level S-High Concentration..
.:....
::
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or more appropriple test compartments andIor stock solution$ will be colledlld and analyzed if an

analyticalerror in samplingor anlllysis is suspected. The InsOll for the additionalsamples will be

describedby the SlUdy Directorand documented in the laW dam andfinal ",pol1.

A~alYlic.1 Chemistry

Chemical analy$is of the samples will be perfonned by Wildlife bltemaliODal, Ltd. The:

. llIlIlI)1ical method used will be basedupon dll~ma1ogl;lphic methodology provided by Ibc Sponsor

andIor developed at Wildlife International. Ltd. The methodology used to analyze the test samples

will be cIocumenlCd in rhcraw dataand summarized in rhc{mal report,

Data AnalySis

When the dosc-t-esponsc patternallowsealculation or an £00 value. IIlr: monalitydala will

be analyzed usingthe computersol\wareof C.E. Stephan(9). Theprogramwas designedto calcul8.le

. the ECSO valueand the9S% confidem:e intervalbyprobit analysis, the movingavemgemethod,or

binomial probabilitywithnonlinearinterpolation (10, 11, 12). The EC50value willbe calculated.

whenpossible.usingmortality datacollcctedat theend ofrhc test,

Growth (dry weiBht> datawill be evaluared for nonnalilyand homogeneityor variancesusing

TOXSTATVersion3.5 (13). If thedata an: deemednonnal withbomoscncollS variances, hypothesis

tesling using analysis of variance (ANOVA) and multiple means tests (e.g., Dunneu's, Bonfcnoni,

.Scheffe) will be used (J2,13). JC rhc data fail the leslS for nonnaJity or bomogencity. then data

lIlIIIsfoll1lations will be uied in an attempt to eorreet the c:ondition. When the data lJlInSfoll1lations

'.l'ail to corn:cl for non-nonnalilyor hclC:rogeneity ofvariances, nonpanunetric procedures will be used.

to identify stati~tically significlllu difTezenccs amongthe experimental groups. Additionalanalysis of

:. '. ~. ' ' . :'~~la ~ay be j:Onduet~ if deem.cd appropriate by lhe Stlldy Di~r. The: IIlsulrs of the analysis will
': ...:.... '. -; ·:.·.:~..d~'1tented in rhc IllW doraand summarized in the final rep<nt.

RECORDS TO BEMAINTAINED

Records10 be maintained for daUl gencmted by Wilcl1ife lntcrnatioaal. Ltd. will include, but

not be Iimiledto:

~,
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I. A copy of die signedproltlCOl.
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2. Iden'lific:ation and chacaclerization oftheleStsubstance, ifprovided by the Sponsor.

3. Dalesof iDiliation and tenninationof the test

4, b.II7,briculus 'llQrlegaoo culturerecords.

5. Stock solution calculation and preparation, if applicable, and calculation and preparationof

lest concentrations.

6. 'Biologicalobservations.

7. Testconditions(Ushtintensity,pholOperiod. etc.).

S. Walerchemistryresuhs (e.g., hlll'lfness andalkalinity).

9. Statisticalcalculations,ifappli'ftble.

~O. The methods used to analyze b:s1 substance concentrations and the n:sults of analytical

measurements, if applicable.

) 1. Copyof final report,

FINAL REPORT

A final report of the resultsof the studywill be prepared by WildlifeIntcrnational. Ltd. The

~port will include, but nOI be limited10, the fonewing,whenapplicable:

J. Nameand addressof the facilitY perfonningthe study.

2. Dates upon which the study was initiatedand completed,ond the definitiveGJlperimcntaJ start

and terminationdates.

3 A statementof compliancesigned by !he Study Directoraddressingany exceptions 10 Good

Laboratory Practice Standards.

4. Objectivesand precedures,as $wed in Ihe approved preeoecl, 'including all changes 10 tIlc

protocol.

:5. The lest substance idcntificaxion includingname. chemicalabsuacl numberor code number.

; '. ., ~trength,purity,eomposhion,andother information providedby the Sponsor.

, " .:' :.':~... ': S!Dbility and solubility of the test substance under tile conditions of administration, if
, . ,. ..

providedby the Sponsor.

1. A description ofthe methodsused to conductthe lest.

'8. A descriptionof the test o'Banisms, includingthe source, scientific name, age or life stage,

reed types, light inrensity and photoperiod.

9. A description of the preparationof the test solutions.

. PROTOCOLNO.: 5101091 JOS/LUM·SED 2SfSUB510
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10. The methodsused to allocate organisms to lest charnben and be.in the tesl, the numberof

oJ'8llllisrns lII1d compartments perchamberper trealment. andthe duration of the test.

II. A description ofcireumstallQOs thatmayhaveaffeI:led thequalityor integrityof thedata.

12. The name of the Study DiRlClOr and the names of olber sdentiscs, professionals, and

supervisory pemnnel involved in the study.

13. A description of 1hetransfonnations, calculations, and opemtions perfonned on the data. 8

summarylIIId lIIIalysis of thebiological data and analytical chemistry daJa,and a stau:mentof

theconcluSions drawnftom Iheanalyses,

"
"

14. Statistical rnelhods used to evaluateIbe data.

IS. The si8lled and dated rtpOl13 of each of the individual scientists or other proli:ssionals

involved in thestudy. ifapplieable.

16. lhc Ioclltion when:JaW dlIra and final reportIIIC to bestored.

17. A stutcment prepan:d by the.quality Assulallte Unit listing the dates lhal sNdy inspections

QIldauditswere madeand the daresthat anyfindiagswere reported to the SlUdy Directorand

Manasement.
18. If it is necessary to make correetions or Gdditions to a final JqlOrt after it has been 8CClOpted.

such changeswill be made in the form of an amendment issued by the Study Director. The

lIIl\CIIdment will clearly identil.Y the part of the fmal rtpOlt that is being amended and the

reasonsfor thealteration.

CHANGES TO PROTOCOL
PlllJIIICd changes to the protocol will be in the fonn of wril1en amendments signed by the

Study DilCCIOr and approved by the Spenser's Rcpn:znlativc. Amendments will be'c:onsiden:d as

part of the protocol and will b~ attached to the final prolDcol. Anyotherc:hllllges will be in.theform

9f wriuen deviations signed by the Study Directcrand filed with the raw data. All changes to the

, "prolDCOl willbeindicated'inthe finallCport.
•• "0 \ •••.". ':,' \ ': .' ..... .,... '. '.

GOOD LABORATORY PRACTICES
This Sllldy will be conducted in aceOrdMClO wilh Oood 1.IIbomIory PracticeStandards for

EPA (40 CPR Part l~ and/or PIIlt 792); OECD Principles of Good Labomtory Praelices

(ENVIMClCHEM(9S) 17); and Japan MAFF (II NohS8D, Notification No. 6281, Agri~ltural

Production Bureau, I Delober 1999). Each slUdy c:onducted by Wildlitc International, Ltd. is

I'OUtinely cXallIined by the Wildlitc International, Ltd. Quality ASSUMCC Unit for complianQO with

PROTOCOL NO.: 5701091 108ILUMoSED 281SUBS70. .
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Good Laboratory Practices, SlalIdll/d Operating Procedures and the specified protocol. A statement

of compliance wilh Good Laboratory Practices will be prepared for all portions of the study

conducted by Wildlife lntemational. Ltd. The Sponsor will be rcsponsible forcompliance with Good
Laboratory Practices for procedures performed by other laboratories (e.g., residue analyses or

pathology). Raw dala for all work performed III Wildlife International, Ltd. and a copy of the final

reportwillbe filed by projectnumberin arohivcs located OIl theWildlife International, Ltd. site, or at

an a1l1:mative location 10 be spcci1ied in the final report,
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DEVIATION: The percentorganiccarboncontent of the fonnulatcd sediment was 1.9 instead of5.0 :l:

I,0 as Slated in theprotocol.

REASON: The sediment waspreparedusingthecomposition described inthe protocol. The
C4fbon content canvarydependent uponthe organic content of the peat. Thisdeviation
fromthe protocol had noadverse impact upenthe resultsor interpretation of thestudy.
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Appendix 2

Certificate of Analysis

!be U was characterizedaceordill8 to aLPs [I]:

Project NumberS70A·1IS

Ideatification: Octamethy1trisiloxane (L3) (Supplied u
DowCcmimae 200Fluid, 1 cst~)

Batch Number: 0002680862
.Eeiration Date: Mav2720JO

SO\IfCC: Dow Comins Corporation, Auburn,
Michiaan 48611

CAS Number: 107·SI·7
Pbyslcal Description: Colorless LiQuid
Stabilitv: Stableaccordina to theMSDS
Purity: 99.9:0.03 area % llUI1tY
Water Solubility: 34.491i1ll"L r21
Stxnae Condition.: RoomTemDerature
Archive: Areserve samplewas notretained.

ReterencllS:

1. SlUtU, D.H. 2006. Characterization of Ocramethyltrisiloxane (L3) (BatcllNumber
0002680862). Dow ComiJIg llepon Number2006-10000-56652.

2. Varapnllh, S., C:L.Frye and J. Hamelink. 1996. Aqueou8 IOlubilityof
pennethylsiJoxanCl (silicollfi). Environ. Toxicol. Chem. IS:1263-126S.
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Appendix 3

Formulated Sediment PreparationI

Project Number 570A-115

Constituents

Quartz Sand

Kaolin Clay

Peat Moss

Weight (g)

28,000

8,000

4,000

I Thesand and claywere mixed in PK Twinshell mixer for20 minutes and the dry
sediment wasstored under ambient conditions until used. The peat was mixed with
neat test material and added at a later date. The pH of the final sediment mixture
was7,l.
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Appendix 4

ProjectNumber570A·115

SpecificConductance, Hardness, Alkalinity and pHof'We]!WaterMeasured
Duringthe 4-Week PeriodImmediately Preceding the Test

Mean Range

SpecificConductance 359 358 -360
(llS/cm) (N =4)

Hardness 135 132-140
(mgILas CaC03) (N=4)

Alkalinity 178 176-180
(mglLas CaC03) (N=4)

pH 8.1 8.1 - 8.1
(N=4)
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Appendix 5

Analyses of Pesticides, Organicsand Metals
in WildlifeInternational, Ltd. WellWater

Pesticidesand Organics

ProjectNumber 570A·115

Component
MeasuredConcentration

(IIg1L) Component
MeasuredConcentration

(IIg1L)

Aldrin
AlphaBHC
Alpha Chlordane
Beta BHC
Boistar
Chlordane
Coumaphos
DeltaBHC
Demeton-O
Demeton-S
Diazinou
Dichlorvos
Dieldrin
Disulfoton
Dursbnn(Chlorpyrifos)
Endosulfan I
EndosuIfan II
Endosulfan Sulfate
Endrin
EndrinAldehyde
EndrinKetone
EPN
Ethion
Ethoprop
Ethyl Parathion
Famphur
Fensulfothion
Fenthion

<0.010
<0.010
<0.010
<0.010
<2.0
<0.51
<3.0
<0.010
<2.0
<2.0
<3.0
<3.0
<0.020
<2.0
<2.0
<0.010
<0.020
<0.020
<0.020
<0.10
<0.020
<2.0
<2.0
<3.0
<2.0
<2.0
<9.1
<2.0

Gamma SHC - Lindane
Gamma Chlordane
Guthion (Azinphos-methyl)
HCB
Heptachlor
HeptachlorEpoxide
Kepone
Malathion
Merphos
Mc:thoxychlor
MethylParathion
Mevinphos
Mirex
NlIled
o,~DDD

o,~DDE

o.~DDT

p,~DDD

p.~DDE

p,~DDT

Phorate
Ronnel
Stirophos
Tclodrin
Tokuthion
Toxaphene
Trichloronate
Trithion

<0.010
<0.010
<3.0
<0.010
<0.010
<0.010
<0.20
<2.0
<6.1
<0.\0
<2.0
<3.0
<0.033
<2.0
<0.020
<0.020
<0.020
<0.020
<0.020
<0.020
<2.0
<2.0
<2.0
<0.010
<2.0
<3.0
<2.0
<2.0

lAnalysesperformedby Lancaster Laboratorieson SlImples eollectedon Deeember22.2008.
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Analyses ofPesticides, Organics andMetals
in Wildlife International, Ltd. Well Waterl

Page 2

Metals

ProjectNumberS70A-IIS

Component
Measured Concentration

(mglL) Component
Mensured Concentration

(marL)

Aluminum
Antimony
Arsenic
Barium
Bel)'Uium
Bromide
Cadmium
CllIcium
Chloride
Chromium
Cobalt
Copper
Fluoride
(ron
Lead

<0.200
<0.0200
<0.0200
<0.0050
<0.0050
<2.5
<0.0050
32.5

3.1
<0.0150
<0.0050
<0.0100

0.52
<0.200
<0.0150

Magnesium
Manganese
Mercury
Nickel
NitrateNitrogen
NitriteNitrogen
Potassium
Selenium
Silver
Sodium
Sulfate
Thallium
Vanadium
Zinc

12.3
<0.0050
<0.00020
<0.0100
<0.50
<0.50

7.23
<0.0200
<0.0050
19.4
5.8

<0.0300
<0.0050
<0.0200

I Analyses performed by LancasterLaboratories on somplescollected on December 22. 2008.
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The Analysis ofL3 in Sediment

Project Number 570A·115
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Appendix 6.1

Project Number570A-115

Analytical Method Flowchart for the Analysis of L3 in Sediment

METHOD OUTLINE FOR THE ANALYSIS OF
LJ IN SEDIMENT

Rinse all glassware withethylacetate.

Samplesediment from the test beakers. Addthe requisite volume of sediment (-5 g)
4 oz. French squarebottle.

FortifY recovery samples withthe appropriate stocksolution. Unfortified sediment
will serveas thematrix blank.

Addapproximately 50 mL of ethyIacetate to eachsample. Sonic disruptthe mixture for five minutes
and allow the sediment to settle for approximately twominutes.

Remove an aliquotofextractandcentrifuge at 14,500 rpm for 10minutes.

Makesecondary dilutions in ethylacetate, as necessary.

Transfer theextractsintoautosampler vialsandsubmitfor analysis.
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Project Number570A-115

INSTRUMENT:

DETECTOR:

Typical Gas Chromatograph (GC)Operational Parameters

AgilentModel 6890 Gas Chromatograph (GC)

AgilentModel5975 MassSelectiveDetectoroperated in SIM
mode

ANALYTICAL COLUMN:

INJECTOR TEMPERATURE:

RUNTIME:

OVEN:

DETECTOR TEMPERATURE:

INJECTION VOLUME:

MAKE-UP GAS:

APPROXIMATE L3
RETENTION TIME:

DB-5 column(30 m x 0.25mm, 0.25 um)

14.52minutes

Initialtemperature: 50°C
Initialhold time: 1.00minute
Ramp I: 7.00°C/minute
Final temperature 1: 100°C
Finalhold time 1: 0.00 minute
Ramp2: 40.00oC/minute

Final temperature 2: 315°C
Final hold time2: 1.00minute

1.00 J.1L

Helium

5.5 minutes
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Analytical Stocks and Standards Preparation

ProjectNumber570A-115

Stock solutions of L3 were prepared by weighing 0.1001 g (weight corrected for purity) of the test

substance on an analytical balance. The test substance was transferred to a 100-mL class A volumetric flask

and brought to volumeusing acetone. This primary stocksolution (1.00mg aj.lmL) wasdiluted in acetone

to produce a 0.100 mg a.i.lmL stock solution. The 1.00 and 0.1 00mg/mL stock solutions were used to

fortify the quality controlsamples. Calibration standards wereprepared in ethyl acetate using the 0.100 mg

a.i.lmL stocksolution. Thefollowing showsthedilution scheme fora set of calibration standards:

Stock Final Standard
Concentration Aliquot Volume Concentration
(mg a.i.lmL) {gJJ (mLl (mg a.UL)

0.100 70.0 100 0.0700
0.100 400 100 0.400
0.100 800 100 0.800
0.100 1300 100 1.30
0.100 1800 100 1.80
0.100 2500 100 2.50
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Project Number 570A·115

Example Calculations for a Representative Sediment Sample

The analytical result and percent recovery for sample number 570A-115-4, with a nominal

concentration of 13 mgIKg, were calculated using the following equations:

L3 ' I ( IK) PeakArea • Y.intercept X D'I' ~ /W S il Mm samp e mg g = Slope I uuon ractor + Dry et 0 ass

, , measured concentration of L3 in sample (mglKg)
Percent of nommal concentration = nominal concentration ofL3 in sample (mglKg) X 100

Peak Area = 112536
Ydntercept> 12227.7443
Slope = 1175427.3725
Dilution factor =10.0
Dry Soil Mass (g)/Wet Soil Mass (g) = 2.56 gl5.04 g = 0,508

. 112536 - 12227.7443
L3 10 sample (mg/Kg) = 1175427,3725 X 10.0+ 0.508

Concentration ofL3 in sample (mglKg) = 1.68 mglKg

P f'nomi I . 1.68mgIKg 10ercent 0 nomma concentration = 13 mg/Kg X 0

Percent of nominal concentration « 12.9%
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Appendix 6.5

ProjectNumber 570A-115

Matrix Fortifications AnalyzedConcurrently DuringSample Analyses in Sediment

Fortified Measured
Sample Number Sample Concentration Concentration

(570A-115-) Type (mgaJ.IKg) (mgaJ.IKg) I

MAB-I Matrix Blank 0.0 <LOQ
MAB-2 MatrixBlank 0.0 <LOQ
MAB-3 MatrixBlank 0.0 <LOQ

MAS·1 MatrixFortification 3.00 2.09
MAS-2 MatrixFortification 20.0 ]5.4
MAS-3 MatrixFortification 100 85.5

MAS-4 MatrixFortification 3.00 1.55
MAS-5 MatrixFortification 20.0 ]0.9
MAS-6 MatrixFortification 100 71.9

MAS-7 MatrixFortification 3.00 2.03
MAS-8 MatrixFortification 20.0 14.5
MAS-9 MatrixFortification 100 83.1

Mean=
Standard Deviation =

CV=

Percent
Recovery2

69.6
77.2
85.5

51.8
54.3
71.9

67.6
72.3
83.1

70.4
11.5
16.3%

I The limit of quantitation (LOQ) was 0.07 mg a.i.IK.g, calculated as the product of the
concentration of the lowest calibration standard (0.007mg a.i./L) and the dilutionfactor of the
matrixblank samples(10.0).

2 Results were generated using Excel 2000 in the full precision mode. Manual calculations
may differ slightly.
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Appendix 6.6

ProjectNumber 570A·1l5

Representative CalibrationCurve for L3in Sediment

3500000

3000000

2500000
~c
8 2000000

g
1500000

~
1000000

500000

O;-;:::----/----+-------1r----+----i----j
0.0000 0.5000 1.0000 1.5000 2.0000 2.5000 3.0000

(mg a.i.JL)

Slope '"" 1175427.3725; Yvlntercept = 12227.7443; RZ = 0.99777
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Appendix 6.7

Project Number570A·115

Representative Chromatogram of a Low-level L3Calibration Standard

AJ)una.ance
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240000 ~
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~
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i
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1
l
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Ion 221.00 (220.70 to 221.70): ·001.0

s.ss

rime-->~.oo 4.
1S0 5.00 S~:IOO' 'G','SO' ';:00' ';.'50' ·S.IOO' 'e'15'0' , ,

Nominal concentration: 0,0700 mg a.i./L
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Appendix 6.8

Project Number 570A·115

Representative Chromatogram ofa High-level L3 Calibration Standard for Sediment

un ance

240000

220000·
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180000 ]i
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,,,',',IL ,.I ' ~'1 ' . , , , ' , , • I • , • • I ' • , • I • , "
5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50

Nominal concentration: 2.50 mg a.i./L
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Appendix 6.9

ProjectNumber570A·115

Representative Chromatogram of a Sediment MatrixBlank

-220000 "'!

i
200000i
180000 i
160000

140000-

i
;

1200001

100000 1
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Sample number S70A·IIS-MAB-1. The arrowindicates theapproximate retention time ofL3.
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Appendix 6.10

Project Number 570A-115

Representative Chromatogram ofa Sediment Matrix Fortification

un ance
1

24 0000 ~
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Sample number 570A-115-MAS-l; 3.00 mg/Kg, nominal concentration.
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Project NumberS70A·115

Representative Chromatogram of a Day0 Sediment Sample
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Sample number 570A-1l5-3; 6.3 mglKg nominal concentration
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Appendix 7

ObservationsI of Mortality, Reproduction and Effects by Replicate in a Prolonged Sediment
Toxicity Test withthe Oligochaete (Lumbriculus variegatus)

Project~urnber570A-115

MeanMeasured Day
Concentration Number

(mglKg) Replicate Exposed 0 I 2 3 4 5 6 7 8 9 10 11 12 13

A 10 AN AN AN AN IG;AN IH;AN AN IJ;AN IJ;AN AN AN IJ;AN 2J;AN AN

B 10 AN AN AN AN AN AN AN lH;AN 11;lH;AN 1J; lH;AN AN IJ;AN lJ;AN AN

C 10 AN AN AN AN AN AN AN lJ;AN AN U;AN AN 3J;AN AN AN

0 10 AN AN AN AN lH;AN AN AN AN AN 2J;2H;AN AN IJ;AN lJ;AN AN
Negative Control

E 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

F 10 AN AN AN AN AN AN AN AN lJ;AN AN tJ;AN AN AN AN

G 10 AN AN AN AN AN AN AN lJ;AN AN AN AN AN AN AN

H 10 AN AN AN lH;AN AN AN AN U; m;AN IH;AN 2H;AN AN lJ;AN AN AN

·ObservatioJlS: AN - appearnormal; G = observed on thesurface of thesediment; H = observed climbing thewallsof the lest compartment or on thescreens; J = observed outsidethetest
compartmenl

MeanMeasured Day
Concentration Number

(mglKg) Replicate Exposed 14 15 16 17 18 19 20 21 22 23 24 25 26 27

A 10 AN AN AN AN AN AN AN 2J;AN AN AN AN AN AN AN

B 10 U;AN AN AN AN AN 3H;AN AN AN AN AN AN AN AN AN

C 10 AN AN AN AN AN AN AN AN IG;AN AN AN U;AN AN AN

Negative Control
0 10 AN AN AN IG;AN AN IH;AN AN AN AN AN AN AN AN AN

E 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

F 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

G 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

H 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

IObservations: AN - appearnonna!;G =observed on thesurface of thesediment, H = observed climbing thewallsofthe testcompartment or on thescreens; J = observed outsidethetest
compartment.
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ProjectN-umber 570A-)15

Appendix 7
Pagel

Observations of Mortality, Reproduction andEffects by Replicate in a Prolonged Sediment
Toxicity Testwith theOligochaete (Lumbrlculus variegalus)

Mean Measured Day
Concentra1ion Number

(mgIKg) Replicllte Exposed 0 1 2 3 4 5 6 7 8 9 10 11 12 13

A 10 AN AN AN AN AN AN AN U:AN U;AN lJ;AN AN AN lJ;AN AN

B 10 AN AN AN AN AN AN 1H;AN AN AN U;AN AN AN AN 11; AN

C 10 AN AN AN AN AN AN AN lJ;AN AN lJ;AN U:AN AN AN AN

0 10 AN AN IH;AN AN AN AN U;AN AN AN AN AN AN AN U;AN
0.6S

E 10 AN AN AN AN AN AN 11; AN AN AN AN AN AN AN AN

F 10 AN AN AN AN AN AN AN lJ:AN AN AN U;AN AN AN AN

G 10 AN AN AN AN AN AN AN U;AN lJ;AN AN AN AN AN AN

H 10 AN AN AN AN AN AN AN U;AN AN AN AN AN tJ;AN AN

'OlxieTvalions: AN~ appearnonna!;H.. observed climbingthe wallsof1hetest compartmentor on thescreens; J .. observedoutsidethetest compartment.

Mean Measured Day
Coneentra1ion Number

(mglKg) Replicate Exposed 14 IS 16 17 18 19 20 21 22 23 24 2S 26 27

A 10 AN AN IG;AN 1H:AN AN AN AN AN AN AN AN AN AN AN

B 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

C 10 AN AN IG;AN AN AN AN AN AN IG;AN AN AN AN AN AN

D 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN
0.65

E 10 AN AN IG;AN AN AN AN AN AN AN AN AN AN AN AN

F 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

G 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

H 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

'Observations: AN = appearnonnaJ; H.. olxieTved climbingthewallsoCthe test compartment or on thescreens; G .. observedon thesurfaceof thesediment.
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Appendix 7
Page 3

Observations of Mortality, Reproduction and Effects by Replicate ina Prolonged Sediment
Toxicity Test with theOligochaete (Lumbriculusvariegatus)

MeanMeasured Day
Concentration Number

(mglKg) Replicate Exposed 0 I 2 3 4 5 6 7 8 9 10 11 12 13

A 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

B 10 AN AN AN AN AN AN AN U;AN AN IH;AN AN AN AN AN

C 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

D 10 AN AN AN AN AN AN AN U;AN AN AN AN AN AN U;AN
I.I

E 10 AN AN AN AN AN AN AN lJ;AN AN AN AN AN AN AN

F 10 AN AN AN AN AN IH;AN AN U;AN IJ;AN AN AN lJ;AN U;AN AN

G 10 AN AN AN AN AN AN AN 2J;AN AN AN AN AN AN AN

H 10 AN AN AN AN AN AN AN AN AN AN AN U;AN lJ;AN AN

IObservations: AN=appearnormal; H=observedclimbing the wallsof thetestcompartment or on thescreens; 1 =observed outsidethetestcompartment.

Mean Measured Day
Concentration Number

(mglKg) Replicate Exposed 14 15 16 17 18 19 20 21 22 23 24 25 26 27

A 10 AN AN AN IJ;AN AN AN AN AN IG;AN AN AN AN AN AN

B 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

C 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

D 10 U;AN AN AN AN AN AN AN AN AN AN AN AN AN AN
LI

E 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

F 10 AN 11; AN AN AN AN AN AN AN AN AN AN AN U;AN AN

G 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

H 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

'Observations: AN =appearnormal; G = observedon the surface ofthe sediment; 1=observed outsidethe testcompartment
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Observations of Mortalily, Reproduction and Effects by Replicate ina Prolonged Sediment
Toxicily TestwiththeOligochaete (LumbriculusvoriegaJus)

MeanMeasured Day
Concentration Number

(mwKg) Rcplicatc Exposed 0 I 2 3 4 S 6 7 8 9 10 II 12 13

A 10 AN AN AN AN AN AN AN AN AN AN tJ;AN IJ;AN AN IJ;AN

B JO AN AN AN AN AN AN AN AN AN AN IJ;AN tJ;AN AN 2J;AN

C 10 AN AN AN AN AN AN AN AN AN AN tJ;AN AN AN AN

D 10 AN AN AN AN AN AN AN AN AN U:AN IJ;AN AN AN IJ;AN
1.6

E 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

F 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

G 10 AN AN AN AN AN AN AN AN IJ;AN AN AN AN AN AN

H 10 AN AN AN AN AN AN AN AN AN AN AN AN AN IJ:AN

IObscrvations: AN - 8JlPCBt normal; J - obseIVcd outsidcthe test eomp;u1menL

MoanMeasured Day
Concentration Number

(mgIKg) Rcplicate Exposed 14 IS 16 17 18 19 20 21 22 23 24 25 26 27

A 10 IJ;AN AN U:AN AN AN JH;AN AN AN IJ;AN AN IJ;AN AN AN AN

B 10 IJ;AN AN AN AN AN AN AN AN AN AN AN AN AN AN

C 10 AN AN AN AN AN AN U;AN AN 2J;AN AN AN AN 2J;AN AN

D 10 AN AN IJ;AN AN AN AN lJ;AN AN AN AN AN AN AN AN
1.6

E 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

F 10 AN AN AN AN AN AN AN AN AN AN IJ;AN AN AN AN

G lO AN AN AN AN AN AN AN AN AN AN AN AN U;AN AN

H 10 AN AN AN AN AN AN U;AN U;AN IJ;AN AN U;AN AN AN AN

lObsclVations: AN- appearnormal; H B observed climbing thewallsof thetestcomplllmcntor on thescreens; J ~ observed outsidethe testcompartment.
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Observations ofMortality, Reproduction and Effects by Replicate in a Prolonged Sediment
Toxicity Test withtheOligochaete (Lumbricu/us variegmus)

MeanMeasured Day
Concentration Number

(mg/Kg) Replicate Exposed 0 1 2 3 4 5 6 7 8 9 10 11 12 13

A 10 AN AN AN AN AN AN AN AN lJ;AN AN AN lJ;AN AN AN

B 10 AN AN AN AN AN AN AN AN 2J;AN AN AN AN AN AN

C 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

D 10 AN AN AN AN AN AN AN AN AN AN AN AN AN IH;AN
4.8

E 10 AN AN AN AN AN AN AN AN AN AN AN lJ;AN AN AN

F 10 AN AN AN AN AN AN AN AN AN lJ;AN AN AN AN AN

G 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

H 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

'ObseIvations: AN = appear nonnal;H =observedclimbingthe walls of the lestcompartment or 011 the screens;J ~ observedoutside the lestcompartment

Mean Measured Day
Concentration Number

(mg/Kg) Replicate Exposed 14 15 16 17 18 19 20 21 22 23 24 25 26 27

A 10 AN AN AN AN U;AN AN AN AN AN AN AN AN AN AN

B 10 AN AN lJ;AN AN AN AN AN AN AN AN AN AN AN lJ;AN

C 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

D 10 AN AN AN AN J1;AN AN AN AN AN AN U;AN AN AN AN
4.8

E 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

F 10 AN AN AN IH;AN AN AN AN AN AN AN AN AN AN AN

G 10 AN AN AN AN AN AN AN lJ;AN AN AN AN AN AN AN

H 10 AN AN AN IG;AN AN AN lJ;AN AN AN AN AN AN AN AN

·Observations: AN = appear nonnal;G = observedon the surfaceof the sediment; H =observedclimbingthe wallsof the lestcompartmentor on the screens;J = observedoutsidethe
testcompartment,
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Observations of Mortality, Reproduction and Effects by Replicate ina Prolonged Sediment
Toxicity Testwith theOligochaere (LumbricuJus variegatus)

MeanMeasured Day
Concentration Number

(mgIKg) Replicate Exposed 0 I 2 3 4 5 6 7 8 9 10 II 12 13

A 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

B 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

C 10 AN AN AN AN AN AN AN AN AN AN AN U;AN AN AN

D 10 AN AN AN AN AN AN AN AN AN AN AN AN AN lJ;AN
8.9

E 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

F 10 AN AN AN AN AN AN AN AN AN AN lJ;AN 11; AN AN AN

G 10 AN AN AN AN AN AN AN AN AN AN U;AN AN 2J;AN AN

H 10 AN AN AN AN AN AN AN U;AN 2J;AN AN AN AN AN AN

·Obsetvalions: AN" appear normal; J .. observedon theoutsideoCthetest<:ompar1menl

MeanMeasun:d l)ay
Concentration Number

(mgIKg) Replil)8te Exposed 14 15 16 17 18 19 20 21 22 23 24 25 26 27

A 10 AN AN AN U;AN AN AN AN AN AN AN AN AN AN AN

B 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

C 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

0 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN
8.9

E 10 AN AN AN AN AN AN AN U;AN AN AN AN AN AN AN

F 10 AN AN IG;AN AN AN AN U;AN AN AN AN AN AN AN AN

G 10 AN AN AN AN AN AN U;AN AN AN AN AN AN AN AN

H 10 AN AN AN AN AN AN IJ;AN AN AN AN U;AN AN AN AN

~bselValions: AN" appearnormal;G = observedon theswface oCthesediment;1-observedon the outsideoCtile test compar1ment.
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Observations of Mortality, Reproduction and Effects by Replicate in a Prolonged Sediment
Toxicity Test with theOligochaete (Lumbriculus var;egatus)

Mean Day
Measured

NumberConcentration
Rep. Exposed 0 1 2 3 4 5 6 7 8 9 10 11 12 13

(mg/Kg)

A 10 AN AN AN AN AN AN AN AN AN lJ;AN AN AN AN AN

B 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

C 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

D 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN
17

E 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

F 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

G 10 AN AN AN AN AN AN IG;AN AN 2J;AN AN AN AN AN AN

H 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

'Observations: AN = appearnonnal;G = observedon thesurfaceof thesediment; I =observed on the outsideoflhe testcompartment,

Mean Day
Measured

NumberConcentration
Rep. Exposed 14 15 16 17 18 19 20 21 22 23 24 25 26 27

(mglKg)

A 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

B 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

C 10 AN AN AN lJ;AN AN AN AN AN AN AN AN AN AN AN

D 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN
17

E 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

F 10 AN AN IH;AN AN AN AN AN AN AN AN AN AN AN AN

G 10 JJ;AN AN AN U;AN AN AN AN AN AN AN AN AN AN AN

H 10 AN AN AN AN AN AN AN AN AN AN AN AN AN AN

tobservalions: AN =appearnonnal;H .. observed climbingthe wallsof the leSl compartment or on the screens; I = observedoutsidethe leSl compartment.

---------- - - ------- -- ~
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Observations of Mortality, Reproduction and Effects by Replicate ina Prolonged Sediment
Toxicity TestwiththeOligochaete (LumbricuJus variegmus)

ProjectNumber 570A-115

MeanMeasured Day28
Coneenlration

No. No.(mgIKg) Replicate Dead Obs. Survivol'S

Negative Control A 0 IJ~AN 23

B 0 AN IS

C 0 AN 22

D 0 AN 21

E 0 AN 16

F 0 AN 13

G 0 AN 17

H 0 AN 11

Mean (:I: Stdev) 17.3 (± 4.4)

0.65 A 0 AN IS

B 0 AN 21

C 0 "AN 28

D 0 AN 13

E 0 AN 19

F I AN 9

0 0 AN 14

H 3 MAD AN 7

Mean (:I: Stdev) 15.8 (:I: 6.8)

·ObselValions: AN=appearnonnal; 1=ObselVed on the outside of thetest compartment MAD=missing WId a$$llmed dead.
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Observations of Mortality•Reproduction and Effects by Replicate in a Prolonged Sediment
Toxicity Testwith theOligochaete (Lumbricu/us variegatus)

ProjectNumber570A·115

Mean Measured Day28
Concentration

No. No.(mg/Kg) Replicate Dead Obs. Survivors

l.l A 0 AN 13

B 0 AN 12

C 0 AN 14

D 0 AN 13

E 0 AN 16
F 0 AN 11

G 0 AN 17

H 0 lJ;AN 19

Mean(:I: Stdev) 15.1 (:i:2.5)

1.6 A 0 AN 14

B 0 AN 10
C 0 AN 12

D 0 AN 16
E 5 MAD AN 5

F 0 AN 10

G 0 AN 13

H 0 AN 14

Mean(:I: Stdev) 11.8 (± 3.4)

IObselVations: AN =appearnormal; J =observedon theoutsideof the test compartment; MAD=missingand assumeddead.
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Observations of Mortality, Reproduction and Effects by Replicate in a.Prolonged Sediment
Toxicity TestwiththeOligochaete (Lumbriculus variegatus)

Project Number 570A-] 15

Mean Measured Day28
Concentration

No. No.(mgIKg) Replicate Dead Obs. Smvivors

4.8 A 0 IJ;AN 12

B 0 AN 12

C 0 AN 10

D 2 MAD AN 8

E 0 IJ;AN 12

F 0 AN 10

G 0 AN 11

H 0 AN 17

Mean(:t: Stdev) 11.5(:I;26)

8.9 A 1 MAD AN 9

B 0 AN 12

C 0 AN 14

D 4 MAD AN 6

E 6 MAD AN 4

F 3 MAD AN 7

G 0 AN 11

H 0 AN 10

Mean(:t:Sldev) 9.1(:1;3.3)

·Observalions: AN" appearnonnal;J .. observedon theoutsideoCthelestc:ompal1ment; MAD" missingand assumeddead.
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Observations of Mortality, Reproduction and Effects by Replicate in a Prolonged Sediment
Toxicity Testwiththe Oligochaete (Lumbriculus variegatus)

Mean Measured
Concentration

(mglKg) Replicate
No.

Dead Obs.

Day28

No.
Survivors

17 A

B

C

D

E

F

G

H

2 MAD

o
o

1 MAD

2 MAD

o
o

2 MAD

AN 8

AN 10

AN 11

AN 9

AN 8

AN 12

AN 12

AN 8

Mean(± Stdev) 9.8 (± 1.8)

L.

IObsclVations: AN =appearnormal; G =observed on thesurfaceofthe sediment; MAD=missing and assumed dead.
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Appendix 8

Wonn Dry Weightsby Replicate in a Prolonged Sediment Toxicity Testwith the Oligochaete(Lunrbriculus variegatus)

Average Individual Dry Weight(mg)by MeanMeasuredConcentration

Negative 0.65 1.I 1.6 4.8 8.9 17
Replicate Control mgIKg mgIKg mgIKg mgIKg mgIKg mgIKg

A 1.18 1.53 0.92 0.93 0.93 1.43 0.79

B 1.10 1.19 0.66 1.40 1.16 0.83 0.87

C 1.96 1.09 1.04 0.99 1.05 0.96 2.18

D l.n 1.52 1.08 0.70 0.97 1.30 1.48

E 1.19 1.52 0.96 1.80 0.74 2.12 0,55

F 1.62 1.86 0.86 1.30 1.38 0.89 1.78

G 1.12 1.31 0.84 1.20 1.10 1.02 0.72

H 0.77 1.80 0.93 0.86 0.54 5.43 3.41

Mean:l: 1.34:1:0.40 1.48:1:0.27 0.91 :1:0.13 1.15:1: 0.35 0.98:1:0.26 1.75 ± 1.55 1.47:1:0.97
Std.Dev.

On Day O. a subsetof 20 organisms were impartially removed from thecultureand used to detenninedry weight.
The average individual dry weightwas determined to be0.59mg.

~
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4. Timothy Ross B.S., Laboratory Supervisor

5. SusanT. Thomas, B.S., Aquatic Biologist
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This study was examined for compliance with Good Laboratory Practice Standards as
published by the U.S. Environmental Protection Agency (40 CFR Parts 160 and 792, 17 August
1989); OECD Principles of Good Laboratory Practice (ENV/MC/CHEM (98)17); and Japm MAFF,
II NohSan, Notification No. 6283, Agricultural Production Bureau, I October 1999. The dates ofall
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Analytical Data and Draft Report
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DATEREPORTED TO:
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May 26,2009 June 15, 2009
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October 13. 2009 October 13. 2009

All inspections were study-basedunless otherwise noted.
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SUMMARY

SPONSOR: Silicones Environmental, Health and Safety Council

Project Number 570A-1l4

TITLE: Octarnethyltrisiloxanc (13; CAS NO. 107-51-7): A Prolonged Sediment Toxicity Test with
Chironomus riparius Using Spiked Sediment

WILDLIFE rNTERNATIONAL, LTD. PROJECT NUMBER: 570A-114

TEST SUBSTANCE: Octamethyltrisiloxane (L3; CAS NO. 107-51-7), supplied as Dow Corning'"
200 Fluid, 1 cst.; (Batch No. 0002680862; 99.9%)

TEST DATES: Experimental Start (OECD):
Experimental Start (EPA):
Biological Termination:
Experimental Termination:

April 25, 2009
April 28, 2009
May 26,2009
May 27,2009

LENGTH OF EXPOSURE: 28 Days

TEST ORGANISM: Midge (Chironomus riparius)

AGE OF TEST ORGANISMS: 1 ·3 Days

SOURCE OF TEST ORGANISMS: Environmental Consulting and Testing
1423 N. 81b St. Suite 118
Superior, WI 54880

TEST CONCENTRATIONS: Nominal
Negative Control

31 mgIKg
63 mg/Kg
125 mg/Kg
250mglKg
500mg/Kg
1000 mg/Kg

Mean Measured
<LOQ

7.4 mglKg
14 mg/Kg
39 mglKg
84 mg/Kg

210 mgIKg
435 mg./Kg

RESULTS: Based on mean measured lest concentrations
28-Day LC50: 166 mg/Kg with 95% confidence limits of84 and 435 mglKg
NOEC: 39 mg/Kg
LOEC: 84 mgIKg, based on development rate

Page 8 of73
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INTRODUCTION

Project Number 570A-1l4

This study was conducted by Wildlife International, Ltd. for Silicones Environmental, Health

and Safety Council at the Wildlife International, Ltd. aquatic toxicology facility in Easton, Maryland.

The in-life phase of the definitive test was conducted from April 28, 2009 to May 26, 2009. Raw data

generated by Wildlife International, Ltd., and a copy of the final report are filed under Project Number

570A-1l4 in archives located on the Wildlife International, Ltd. site. The original final report is

arehived at Silicones Environmental, Health and Safety Council.

OBJECTIVE

The objective of this study was to detennine the effects of sediment-incorporated test substance

on the midge, Chironomus riparius, during a 28-day exposure period under semi-static test conditions.

The measured endpoints of the test were emergence ratio (percent emergence), development rate and

the development time.

EXPERIMENTAL DESIGN

Groups of midges (fIrst instar chironomid larvae) were exposed to a series of six nominal test

concentrations in sediment (31, 63, 125,250,500 and 1000 mglKg, <by weight) and a negative control

for 28 days under semi-static test conditions. Four replicate test chambers were maintained in each

treatment and control group, with 20 midges in each test chamber, for a total of 80 midges per test

concentration. Each test chamber contained a quantity of sediment and overlying water. Three

additional replicates were added in each treatment and control group for analytical sampling ofsediment

and one additional replicate was added to each treatment and control group for Day 0 water quality

measurements. The "analytical" and "water quality" replicates sampled on Day 0 contained no midges,

while midges were added at test initiation to the "analytical" replicates sampled on Days 7 and 28.

Biological observations were not made for Day 7 and 28 "analytical" replicates.

The results of the study are based on the arithmetic mean measured test concentrations in

sediment. Sediment samples were collected and analyzed from the "analytical replicates" of each

concentration. The collection and analyses were done after the addition of test organisms to the test

system on Day 0, on Day 7 and at the end of the test.

Page 9 of73
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Test chambers were arranged in a randomized pattern in a temperature controlled

environmental chamberapproximately 49 hoursprior to test initiation to condition the sedimentprior to

introduction of organisms. Midges were impartially assigned to exposure chambers at test initiation.

Observations of mortality and abnormal behavior were madedaily duringthe test. The total number of

adults emerged at theend of the test period was recorded.

MATERIALS AND METHODS

The study was conducted according to the procedures outlined in the protocol,

"Octamethyltrisiloxane (L3; CAS NO, 107.51.7): A Prolonged Sediment Toxicity Test with

Chironomus riparius Using Spiked Sediment" (Appendix 1). The protocol was based on the OECD

Guideline 218: Sediment-Water Chironomid Toxicity TestUsingSpikedSediment(1).

Test Substance

The test substance used to prepare the dosed sediment, matrix fortifications and analytical

calibration standards was received from Dow Corning Corporation on August 19, 2008. It was

assigned Wildlife International, Ltd. identification number 8690 upon receipt and was stored under

ambient conditions. The test substance, a liquid, was identified as Dow Corning 2001) Fluid, 1 cSt;

Batch No. 0002680862; Chemical Abstract (CAS) number 107-51-7. The test substance contained

99.9%active ingredientby analysis and had an expirationdate of May 27,2010 (Appendix2).

Test Sediment

The sediment used in the study was a formulated sediment based 011 the recommendations of

OECD Guideline 218 (1), The sediment was composedof approximately 10% sphagnum peat moss,

20% silt and clay (kaolin clay) and 70% industrial quartz sand (Appendix 4). The sand and clay were

mixed in a PK Twinshell mixer for 20 minuteswithout the peat, since the peat was added later. The

targeted organic carbon content of the final mixture was 5.0 ± 1.0%. The dry soil was stored under

ambient conditions until used. The final pH of the sedimentwas 7.0. The percent organic carbon of

the sediment was found to be 2.2 as determined by Agvise Laboratories (Northwood, ND)

(Appendix 6). Analyses were performed to determine the concentrations of selected organic and

inorganic constituents in a representative sample of sediment similar to that which was used in the

studyand the resultsof the analyses are summarized in Appendix7.
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A 28-day ration of food (280 mg Tetramin Flake food) was dry mixed into the test chambers

after the sediment was added, but immediately before adding the water to the test chambers, and 49

hours prior to adding the organisms. The percent organic carbon of the sediment is based solely on

peat as the source of organic carbon. The food added to the test system during the test was not

included in the measurementof organic carbon.

Preparation of Test Concentrations

The test substance was administered to the test organism in sediment. This route of

administration was selectedbecauseit represents the most likelyroute of exposure to sedimentdwelling

organisms.

Nominal test concentrations (31, 63, 125,250, 500 and 1000 mgIKg) were prepared on a dry

weight basis,(i.e.,mg test substance/Kg dry sediment) using a two-step process. First, neat test material

was addedto a predetermined amountof conditioned and air-driedpeat. The peat and test materialwere

mixed overnight in a Nalgene bottleon a rotary mixer. Second,a predetermined amount of formulated

sedimentwas added to the peat and test material in the nalgenebottleand mixed on a rotary mixer until

appearing homogenous (approximately 30 • 40 minutes).

After mixing, dosed formulated sediment was transferred to eight replicate lest beakers

(2000mL glass beakers) until reaching a depth of 2 em. The transfer time was kept to a minimum

(approximately 10·20 minutes) by completely processing one eoncentration before the other to prevent

potential for volatilization of the test substance. Afterall 8 beakershad approximately 2 em of sediment

added, a 28-day ration of food (approximately 280 mg of Tetramin flake food) was added to each

beaker that was to contain organisms and was gently stirred into the dry sediment. Finally,

approximately 8 em of UV sterilized well water was added to the beakers. After the water was added to

the beakers, the beakerswere placedin the environmental test chamberthat was used for the study.

Of the eight replicate test chambers prepared for each treatment and control group, four test

chambers were used for the evaluation of survival and emergence, three chambers were used for

analytieal confirmation and one test chamber was used for water quality measurements on Day O. The

sediment/water mixtureswere allowedto acclimate for approximately 49hours prior to the introduction

ofthc test organisms. At test initiation the ovcrlying water in all test chambersappearedslightlycloudy

tan. At test termination the overlying water in the negative control, 31, 63, 125,250 and 500 mglKg
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treatment groups appeared slightly cloudy and tan and the overlying water in the 1000 mglKg treatment

group appeared clear and tan.

Test Organism

The midge, Chironomus riparius, was selected as the test species for this study. Chironomus

riparius are representative of an important group of aquatic invertebrates and were selected for use in

the study based upon past history of use and ease of culturing in the laboratory. Egg masses were

obtained from Environmental Consulting and Testing, Superior, Wisconsin. The supplier verified the

identity of the species. The organisms were held for five days prior to the start of the test at

approximately the same temperature and in water from the same source as the water used during the

test.

At test initiation, the midges were collected from the culture and impartially added one and two

at a time to test chambers. All transfers were made below the air/water interface using wide-bore

pipettes. Six replicate test chambers in each treatment and control group contained organisms (four test

chambers for the evaluation of effects plus two chambers for Day 7 and Day 28 analytical purposes),

while two test chambers per group were prepared without organisms, one for Day 0 analytical purposes

and one for Day 0 water quality measurements.

Dilution Water

The water used for culturing and testing was freshwater obtained from a well approximately

40 meters deep located on the Wildlife International, Ltd. site. The well water is characterized as

moderately-hard water.

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 use, the water again was filtered (0.45 Jim) and passed through an ultraviolet

sterilizer to remove microorganisms and particles. The results of periodic analyses performed to

measure the concentrations of selected contaminants in the well water used by Wildlife International,

Ltd. are presented in Appendix 5. Hardness, alkalinity, pH and specific conductance were measured

weekly to monitor the consistency of the well water. Means and ranges of the measured parameters

for the four-week period preceding the test are summarized in Appendix 3.
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Test Apparatus

Test chambers consisted of 2000-mLglassbeakers containing approximately 2 em of sediment

and 8 em of overlying water. Loose plasticcoverswere placed over each test chamberduring the lest

Aeration was applied to each test chamber through a glasspipette that did not extend to a depthcloser

thanZem from the surfaceof the sediment. Air was bubbled intothe test chamberat a rate greater than

1 bubble per second but not so great as to disturb the sediment. Test chambers were arranged in a

randomized block order in an environmental chamber. Test chambers were labeled with project

number, test concentration and replicate.

Environmental Conditions

Lighting used to illuminate the culture and test chambers during holding and testing was

provided by fluorescent tubes that emitted wavelengths similar to natural sunlight (ColortoneS 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 light intensity. Lightintensity at test initiation was 414 lux. at the surfaceof the water

over one representative test chamber.

The target test temperature during the study was 20 ± 2°C. Temperature was measured usinga

liquid-in-glass thermometer in the overlying water of alternating replicate test chambers of each

treatment and control group daily during the study. Temperature also was measured continuously in a

beaker of water adjacent to the test chambers using a Fulscope ERIC Recorder. The continuous

recorder was verifiedwitha liquid-in-glass thennometerprior to test initiation.

Dissolved oxygen measurements were made on samples of overlying water collected from one

alternating replicate test chamber of each treatment and control group daily during the test.

Measurements of pH and ammonia were made on samples of overlying water collected from one

alternating replicate test chamber of each treatment and control group at test initiation, weekly during

the test and at test tennination. Hardness, alkalinity and specific conductance were measured in a

sample of overlying water from the control group and the highest concentration treatment group

(1000mgIKg) at the beginning and end of the test.

Light intensity was measured using a SPER Scientific Model 840006C light meter. Dissolved

oxygen was measured using a Thermo Orion Model 850Aplus dissolved oxygen meter, and
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measurements of pH were made using a Thermo Orion Model 525Aplus pH meter. Hardness and

alkalinity measurements were made by titration (2). Specific conductance was measured using an

Acorn Series Model CON6 Conductivity-Temperature meter. Ammonia was measured using a Thermo

Orion Model 720Aplus pH/ISE meter.

Observations

The test chambers were observed daily during the test to determine the number of mortalities

and the number of individuals exhibiting signs of toxicity or abnormal behavior. During the periodof

expected emergence, the sex and number of fully emerged midges was recorded on a daily basis. After

identification, the midges were removed from the test chambers. If the total number ofemerged midges

at the end of the test were fewer than what was initially placed in each replicate, then the number of

midges not accounted for were considered dead. The numbers of emerged midges by day are found in

Appendix 8.

Statistical Analyses

The 28-Day LC50 was calculated using the computer software of C.E. Stephan (4). The

program is designed to calculate the LC50 value and 95% confidence interval by probit analysis, the

moving average method, or binomial probability with nonlinear interpolation (5,6, 7). In this study, the

binomial method was used to calculate the LC50 value. The LCSO value was calculated using the

mortality data collected at the end of the test. The no-observed-effect-concentration (NOEC) and the

lowest-observed-effect-concentration (LOEC) were determined by visual interpretation of the dose

response pattern and statistical analyses of the mean development times, emergence ratios and

development rates.

The mean development time, the mean time span between the application of the test substance

and the emergence of the experimental cohort of midges, was calculated for each replicate of each

treatment and control groups. TIle emergence ratio (rate) and development rate were calculated for each

replicate of each control and treatment group using the SAS System for Windows Version 8.2 (3). The

emergence ratio, representing the number of midges emerged divided by the total number exposed, was

calculated using the following formula:
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where: ER = emergence ratio
n, =sum of midges emerged per testchamber
n, =numberof larvae introduced

The emergence ratio data were arcsine transformed using the following formula to normalize

the dataprior to statistical analyses:

ER- = arCSin(~)

where: ERarc=arcsin-transfonned emergence ratio
De = sumof midges emerged per testchamber
n.... numberof larvae introduced

The development rate is lhe reciprocal of the development time and represents that portion of

larval development which took place per day. Development rate was calculated using the following

formula:

_ ~ fix,
x=LJ

i~1 n.

where: I = indexof inspection interval
m = maximum numberof inspection intervals
f; = numberof midgesemerged in the inspection interval i
n. = totalnumberof midges emerged until the end of experiment (= I: fJ
Xi = development rateof the midgesemergedin interval i

I
Xi=-----

(day; -1/2)

where: day; = inspection day (dayssinceapplication).

All statistical procedures were performed usingSASversion 8.2 (3) and Stephanversion 1.1 (4).

The datawere analyzedusing Dunnett's test,as appropriate, to identify thosetreatmentlevelsthat were

statistically different (p<O.05) from the negative control group. An ANOVAprocedure looking at the

interaction between sexeswas usedto evaluate sensitivity between sexesfor development ratesand total

numberemerged. There were no statistically significant interactions found between sex and treatments

for development rate and therefore the data for each sex were pooled for this variable. There is no
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feasible way to determine the sex of one - four day old larvae at the time organisms are added to test

chambers. Therefore, evaluations of the sensitivity between sexes for emergenee ratio are not

meaningful because calculations require knowing how many individuals of each sex are initially

exposed. However, since there were no statistically significant interactions found between sex and

treatment for the total number emerged, the emergence ratio data for both sexes were pooled for

analysis.

Analytical Sampling

Sediment samples were collected from the analytical replicates from each test concentration

and control shortly after the introduction of the organisms on Day 0, on Day 7 and at test termination

on Day 28.

Analytical Method

The analytical method used for the analysis of L3 was developed by Wildlife International,

Ltd. Sediment was sampled from the test beakers and approximately 5 g of sediment was added to

each French square bottle. To each sample, approximately 50 mL of ethyl acetate was added.

Samples were sonic disrupted for five minutes and the sediment was allowed to settle for

approximately two minutes. An aliquot of the extract was removed and centrifuged at 14,500 for

approximately 10 minutes. Secondary dilutions were made in ethyI acetate, as necessary and the

extracts were transferred into autosampler vials and submitted for analysis.

Concentrations of L3 in the samples were determined using either an Agilent Model 5890 or

6890 Gas Chromatograph (OC) with either an Agilent Model 5873 or 5975 Mass Selective Detector

operated in SIM mode. Chromatographic separations were achieved using a DB-5 column (30 m x

0.25 mm, 0.25 um film thickness) or a ZB-5 column (30 m x 0.25 mm, 0.25 urn film thickness). A

method flowchart for the analysis of L3 is presented in Appendix 8.1 and typical instrumental

parameters are summarized in Appendix 8.2.

Calibration standards of L3 analytical standard, ranging in concentration from 0.500 to

15.0 mg a.i./L were prepared in ethyl acetate using a stock solution of L3 in acetone. Calibration

standards were prepared and analyzed with each sample set. Linear regression equations were

generated using the peak area responses versus the respective concentrations of the calibration

standards. The concentration of L3 in the samples was determined by substituting the peak area
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responses of the samples into the applicable linear regression equation. An example of the calculations

for a representative sample is included in Appendix 8.4.

The LOQ was 5.00 mglKg, calculated as the product of the low calibration standard

(0.500 mg a.i.lL) and the dilution factor of the matrix blank samples (10.0).

Sediment samples were fortified at 30.0, 100 and 1000 mglKg using stock solutions of L3 in

acetone (Appendix 8.3), and were analyzed concurrently with the samples. The measured

concentrations for the matrix fortification samples ranged from 65.9 to 96.3% of nominal

concentrations (Appendix 8.5).

A representative calibration curve is presented in Appendix 8.6. Representative

chromatograms of low and high-level calibration standards are presented in Appendices 8.7 and 8.8,

respectively. Representative chromatograms of a matrix blank and matrix fortification sample are

presented in Appendices 8.9 and 8.10, respectively. A representative chromatogram of a test sample

is presented in Appendix 8.11.

RESULTS AND DISCUSSION

Confinnation ofTestConcentrations

Measured concentrations of L3 in the sediment samples collected during the definitive test are

presented in Table 1. Measured concentrations of L3 in the sediment samples collected on Day 0 from

the 31, 63, 125, 250, 500 and 1000 mgIKg treatment groups were 6.48, 9.81, 27.5, 100, 170 and

395 mgIKg, respectively. Measured concentrations of L3 in the sediment samples collected on Day 7

from the 31, 63, 125, 250, 500 and 1000 mglKg treatment groups were 8.30, 23.3, 51.0, 68.0, 188 and

619 mglKg, respectively. Measured concentrations of L3 in the sediment samples collected on Day 28

from the 31, 63, 125,250,500 and 1000 mglKg treatment groups were 7.38,9.70,39.7,84.0,273 and

290 mgIKg, respectively. Measured concentrations of the test substance in the negative control

sediment samples collected on Days 0, 7 and 28 were below the limit of quantification «5.00 mgIKg

dry sediment). Arithmetic mean measured concentrations of L3 in the sediment, for the duration of the

study, for the 31, 63, 125,250, 500 and 1000 mg/Kg treatment groups were determined to be 7.4, 14,

39, 84, 210 and 435 mglKg, respectively, which are equivalent to 24, 23, 32, 34, 42 and 44% of

nominal, respectively.
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Observations and Measurements

Measurements of temperature, dissolved oxygen and pH of the overlying water in the test

chambers are presented in Tables 2,3 and 4, respectively. Temperatures measured in the test chambers

were within the 20 ± 2°C range established for the test. Dissolved oxygen concentrations remained

~ 7.1 mgIL (79% of saturation) throughout the test, and measurements of pH ranged from 8.1 to 8.6.

On Day 22, aeration was found not functioning properly in replicates 500 mglKg replicate B and

1000 mglKg replicate B. A sample of the overlying water was collected from the two replicates and the

dissolved oxygen levels were 7.8 and 7.9 mg/L, respectively. Aeration was restored to the two

replicates and dissolved oxygen was re-measured at the end of the work day and found to be 9.0 and

9.0 mg/L, respectively.

Measurements of ammonia in the overlying water are presented in Table 4. Ammonia levels

exceeded 4.0 mg/L in the overlying water of some replicates on Days 7 and 14; therefore, the overlying

water was partially renewed on those days in each replicate to prevent toxicity caused by high levels of

anunonia. Measurements of hardness, alkalinity and conductivity of the overlying water in the test

chambers are presented in Table 5 and were consistent with typical water quality of Wildlife

International, Ltd well water,

Observations of emergence in individual replicates at each observation interval are presented in

Appendix 9. Adults that emerged appeared normal, Emergence was first noted on Day 13 of the test.

Mortality at test termination in the negative control, 7.4, 14, 39, 84, 210 and 435 mglKg treatment

groups was 13, 10, 6.3, 8.8, 29, 58 and 96%, respectively (Table 6). The LC50 value based on mortality

of midges (Chironomus riparius) exposed to sediment-incorporated L3 was 166 mglKg with 95%

confidence limits of 84 and 435 mg/Kg,

Mean development time in the negative control group was 17.7 days (Table 7). Mean

development times in the 7.4, 14,39,84,210 and 435 mglKg treatment groups were 18.0, 17.4, 18.9,

20.3, 21.8 and 23.8 days, respectively. There were statistically significant differences (p<0.05) in

development times between the negative control group and the 210 and 435 mglKg treatment groups,

using a two-tailed Dunnett's t-test, that were considered to be treatment-related. Therefore, the NOEC

for development time was determined to be 84 mglKg and the LOEC for development time was

determined to be 210 mg/Kg,
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The mean emergence ratios in the negative control, 7.4, 14, 39, 84, 210 and 435 mgIKg

treatment groups were 0.88, 0.90, 0.94, 0.91, 0.71,0.43 and 0.04, respectively (fable 8). There were

statistically significant reductions (p<0.05) in emergence ratios between the negative control and the

210 and 435 mfYKg treatment groups, using a Dunnett's t-test, that were considered to be treatment

related. Therefore, the NOEC for emergence ratios was determined to be 84 mglKgand the LOECfor

emergence ratiowasdetermined to be 210mglKg (fable 8).

Mean development rates (defined as the portion of larval development which takes place per

day) in the negative control, 7.4, 14,39,84,210 and 435 mgIKg ireannent groups were 0.0604, 0.0588,

0.0608,0.0558,0.0519,0.0486 and 0.0431,respectively (fable 8). There were statistically significant

reductions (p<0.05) in development ratesbetween the negative control and the 84, 210 and 435 mglKg

treatment groups, usinga Dunnett's t-test, that were considered to be treatment-related. Therefore, the

NOECfor development rate was determined to be 39 mglKg and the LOECfor development rate was

determined to be 84 mgtKg(fable 8).

CONCLUSIONS

The Z8.0ay LC50 value based on mortality of midges (Chironomus riparius) exposed to

sediment-incorporated Octamethyltrisilaxanc (L3; CAS NO. 107-51-7) was 166 mgIKg with 95%

confidence limitsof 84 and 435 mglKg. Therewere treatment-related effectsobserved on development

times, mean emergence ratios and development rates in the 210 and 435 mgIKg treatment groups.

There was also a treatment-related effect observed on development rate in the 84 mglKg treatment

group, making it the most sensitive endpoint. Therefore, the ZS.Oay LOEC, basedon development rate,

was 84 mglKgand the 28-Day NOECwas 39 mg/Kg,
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Table 1

Measured Concentrations of L3 in Sediment Samples from a Prolonged
Sediment Toxicity Test with Chironomus riparius

Arithme'tic Mean
Nominal Test Sample Sampling Measured Percent Mean PercentMeasuredConcentration Number Time Concentration of Concentration of

(mglKg) (570A.114-) (Days) (mglKg) 1.2 Nominal? (mglKg)3 Nominal)

Negative 1 0 <LOQ
Control 8 7 <LOQ

15 28 <LOQ

31 2" 0 6.48 20.9 7.4 24
9 7 8.30 26.8

16" 28 7.38 23.8

63 3 0 9.81 15.6 14 23
10 7 23.3 37.0
17 28 9.70 15.4

125 4 0 27.5 22.0 39 32
11 7 51.0 40.8
18 28 39.7 31.8

250 5 0 100 40.2 84 34
12 7 68.0 27.2
19 28 84.0 33.6

500 6 0 170 34.1 210 42
13 7 188 37.7
20 28 273 54.6

1000 7 0 395 39.5 435 44
14 7 619 61.9
21 28 290 29.0

The limit of 'quantitation (LOQ) was 5.00 mgIKg, calculated as the product of the concentration of the lowest
ealibration standard (0.500 mg ll.i.IL) and the dilution factor of the matrixblanksamples (10.0).
Analytical resultsweregeneratedusingwet weights. The tabulated valuesare reportedon a dry weightbasis.
Results weregenerated using Excel 2000 in the full precision mode. Manual calculations maydifferslightly.

" Valueswereextrapolated.

Page21 of73



Wildlife International, Ltd.
Project Number 57QA-114

Table 2

Temperature ofOverlying Water in the TestChambers

Mean Measured Temperature (0C) I

Concentration
(mgIKg) Day 0 Day J Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day 10 Day II Day 12 Day 13

Rep.
A B C D A B C D A B C D A B

Neg. Control 20.3 20.3 20.3 20.4 20.4 20.2 20.2 20.2 20.3 20.3 20.3 20.3 20.2 20.3

7.4 20.2 20.2 20.1 20.2 20.3 20.1 20.1 20.1 20.2 20.2 20.2 20.2 20.2 20.1

14 20.2 20.3 20.2 20.2 20.2 20.1 20.1 20.1 20.2 20.3 20.2 20.2 20.2 20.1

39 20.1 20.2 20.2 20.3 20.2 20.1 20.0 20.1 20.3 20.2 20.2 20.3 20.2 20.1

84 20.1 20.1 20.2 20.3 20.3 20.1 20.0 20.0 20.2 20.2 20.2 20.2 20.1 20.1

210 20.2 20.2 20.2 20.3 20.3 20.1 20.\ 20.2 20.3 20.1 20.1 20.4 20.3 20.2

435 20.2 20.1 20.2 20.2 20.2 20.1 20.0 20.0 20.2 20.2 20.1 20.2 20.2 20.2

I Temperaturemeasuredcontinuously during the test rangedfromapllroximately \9.5 to 20Se.

Page 22 of73



Wildlife International, Ltd.
Project Number 510A-114

Table 2 (Continued)

Temperature ofOverlying Water in the Test Chambers

Mean Measured Temperature (OC)

Concentration Day Day Day Day Day Day Day Day Day Day Day Day Day Day Day
(mglKg) 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

Rep.
C D A B C D A B C D A B C D A

Neg. Control 20.3 20.3 20.3 20.5 20.3 20.2 20.2 20.3 20.3 20.3 20.3 20.2 20.3 20.3 20.2

7.4 20.2 20.1 20.2 20.2 20.2 20.2 20.0 20.2 20.1 20.1 20.2 20.2 20.2 20.2 20.1

14 20.2 20.2 20.2 20.3 20.2 20.2 20.2 20.1 20.1 20.1 20.2 20.1 20.2 20.2 20.1

39 20.1 20.2 20.2 20.3 20.2 20.2 20.2 20.1 20.1 20.1 20.2 20.1 20.2 20.2 20.1

84 20.1 20.2 20.2 20.3 20.2 20.2 20.0 20.1 20.2 20.2 20.1 20.2 20.2 20.2 20.1

210 20.1 20.2 20.2 20.3 20.2 20.3 20.0 20.1 20.2 20.1 20.3 20.2 20.2 20.2 20.2

435 20.1 20.2 20.2 20.3 20.2 20.1 20.2 20.1 20.1 20.0 20.2 20.2 20.2 20.1 20.1

Page 23 of73



Wildlife International, Ltd.
Project Number 570A-114

Table 3

Dissolved Oxygen in Overlying Water in the Test Chambers

Mean Measured Dissolved Oxygen (mgIL) I

Concentration
(rnglKg) Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day 10 Day II Day 12 Dayl3

Rep. A B C D A B C D A B C D A B

Neg. Control 8.5 8.8 8.5 7.6 8.5 8.3 8.2 7.5 8.2 8.0 8.2 7.8 8.3 8.3

7.4 8.4 8.2 8.5 8.3 8.5 8.4 8.2 8.2 8.2 8.4 7.8 8.2 8.3 8.4

14 8.4 8.6 8.4 7.9 7.9 8.4 7.9 7.8 7.1 8.0 8.0 7.8 7.7 8.3

39 8.5 8.6 8.5 8.1 8.1 8.5 8.1 7.8 7.1 8.4 8.0 7.7 8.1 8.3

84 7.7 8.1 8.4 8.5 8.2 8.5 7.4 8.3 8.2 8.3 8.2 8.0 8.1 7.9

210 8.3 8.3 8.4 8.4 8.3 8.1 8.2 8.3 8.1 7.8 8.1 8.1 8.0 7.5

435 8.4 8.3 8.5 8.3 8.3 8.7 8.0 8.8 8.2 8.1 8.1 8.0 7.9 7.9

I A dissolved oxygen concentration of5.4 mglL represents 60% saturation a12O"C in freshwater.
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Table 3 (Continued)

Dissolved Oxygen in Overlying Water in theTestChambers

Mean Measured Dissolved Oxygen (mgIL)
Concentration Day Day Day Day Day Day Day Day Day Day Day Day Day Day Day

(mglKg) 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28
Rep.

C 0 A B C D A B C D A B C D A

Neg. Control 8.4 8.0 7.9 8.1 8.7 8.6 8.9 8.8 8.8 8.6 8.3 8.2 8.3 8.3 8.5

7.4 8.0 8.2 8.1 8.1 8.4 8.6 9.0 8.8 8.6 8.6 8.2 8.0 8.0 8.1 8.5

14 8.0 8.1 7.2 7.7 8.5 8.2 8.7 8.7 8.7 8.4 8.3 8.1 8.0 8.0 8.4

39 8.1 8.0 7.6 7.9 8.4 8.3 8.8 8.8 8.7 8.5 8.3 8.1 8.2 8.0 8.4

84 8.0 8.2 7.7 7.8 8.1 8.3 8.8 8.7 8.4 8.6 8.1 8.0 8.1 8.0 8.4

210 8.0 8.1 7.9 7.7 8.2 8.4 8.9 8.1 8.5 8.3 8.2 8.0 8.1 8.0 8.4

435 8.1 8.1 7.9 7.9 8.3 8.5 8.7 8.4 8.4 8.5 8.1 7.9 8.0 8.1 8.2
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Table 4

pHand Ammonia(mglL)of OverlyingWater in the Test Chambers

Proiect NlImber570A-l L4

Mean Measured Day

Concentration 0 7 14 21 28
(mgIKg)

pH Ammonia pH Ammonia pH Ammonia pH Ammonia pH Ammonia

Rep: A H D C B A

Negative Control 8.4 0.777 8.3 6.28 8.4 2.05 8.5 -o.rz' 8.6 <0.17

7.4 8.5 0.797 8.5 5.49 8.4 3.01 8.6 <0.17 8.6 <0.17

14 8.2 0.836 8.4 4.38 8.4 4.19 8.6 <0.17 8.6 <0.17

39 8.4 0.961 8.4 4.80 8.5 3.83 8.6 <0.17 8.6 <0.17

84 8.1 0.945 8.5 4.51 8.5 5.54 8.6 <0.17 8.6 <0.17

210 8.4 0.941 8.6 4.41 8.4 0.221 8.5 <0.17 8.6 <0.17

435 8.5 0.914 8.5 4.57 8.5 2.77 8.5 <0.17 8.5 <0.17

1 The lowest standard used for ammonia calibration wasO.17 mgIL.
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TableS

Hardness. Alkalinity and Conductivity of the OverlyingWater in the Test Chambers

Project Number--510A-114

Mean Measured
Day 0 Day 28

Hardness Alkalinity Conductivity Hardness Alkalinity Conductivity
Concentration (mgILas (mglLas (umhoszem) (mgIL as CaC0) (mg/L as CaC0) (umbos/em)

(mglKg) CaC0) CaC0)

Replicate: H A

Negative
Control 136 176 366 136 172 320

435 142 182 377 140 ISO 340
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Table 6

Percent Emergence and Mortality of Midges (Chironomus riparius) During a Prolonged Sediment
Toxicity Test

Mean Measured
Concentralion

(mglKg) Replieate
Number
Exposed

Number of Emerged Midges
Day 28

Males Females Total

Pereent
Emergenee'

Percent
Mortalitl

Negative Control A
B
C
D

Group

20
20
20
20
80

10
7
11
12
40

6
10
7
7
30

16
17
18
19
70

80
85
90
95
88

20
15
10
5
13

7.4 A 20 9 10 19 95 5
B 20 10 7 17 85 15
C 20 12 6 18 90 10
D 20 8 10 18 90 10

Group 80 39 33 72 90 10

14 A 20 13 6 19 95 5
B 20 11 8 19 95 5
C 20 5 15 20 100 0
D 20 8 9 17 85 15

Group 80 37 38 75 94 6.3

39 A 20 16 4 20 100 0
B 20 10 7 J7 85 15
C 20 7 10 t 7 85 15
D 20 8 11 19 95 5

Group 80 41 32 73 91 8.8

84 A 20 JI 4 15 75 25
B 20 12 7 t 9 95 5
C 20 5 2 7 35 65
D 20 9 7 16 80 20

Group 80 37 20 57 71 29

210 A 20 8 6 14 70 30
B 20 5 2 7 35 65
C 20 5 5 10 50 50
D 20 I 2 3 15 85

Group 80 19 15 34 43· 58

435 A 20 0 0 0 0 100
B 20 2 0 2 10 90
C 20 I 0 I 5 95
D 20 0 0 0 0 100

Group 80 3 0 3 4· 96
I The LC50 was calculated to be167mglKg with 95% confidence limitsof84 and 435 mg/Kg.
2 The percent mortality is calculated based on the number of organisms that did not'ernerge as well as those that
died in the pupae or larval stage.
• There was a statistically significant difference (p<O.05)from the negative control using Dunnett's t-rest,
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Table 7

Project Number 570A-114

Mean DevelopmentTime of Midges (Chtronomus riparius)
During a Prolonged Sediment Toxicity Test

Mean Measured
Concentration

(mglKg)

NegativeControl

7.4

14

39

84

210

Mean DevelopmentTime

Replicate MClin Group Mean,,2
Replicate (days) (days)

A 18.1 17.7
B 18.2
C 18.0
D 16.3

A 17.5 18.0
B 18.2
C 17.7
D 18.7

A 16.6 17.4
B 16.1
C 18.1
D 18.9

A 18.5 18.9
8 17.9
C 19.5
D 19.7

A 18.1 20.3
B 19.7
C 22.1
D 21.4

A 20.1 21.8·
B 19.9
C 21.2
D 26.0

435 A 23.S·
B 24.5
C 23.0
D

Calculated usingExcel2000. Manual ealculations maydifferslightly.
~ Calculated usinglbe SASSystemsfor Windows. MllIlual calculations maydiffer slightly.
• There was II statisticallysignificant difference from the negativecontrol (p<O.OS) using two-tailedDunnett's

t-test,
-- = No emergenceoccurred, therefore a value could not be calculated.
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Table 8

Project Number570A-114

Emergence Ratioand Development Rate of Midges (Chtronomus riparius)
During a Prolonged Sediment Toxicity Test

Mean Measured EmergenceRatio Development Ratel

Concentration
(mg/Kg) Replicate Replicate Mean2 Replicate Mean2

Negative Control A 0.80 0.88 0.0589 0.0604
B 0.85 0.0590
C 0.90 0.0594
D 0.95 0.0642

7.4 A 0.95 0.90 0.0601 0.0588

B 0.85 0.0581
C 0.90 0.0596
D 0.90 0.0572

14 A 0.95 0.94 0.0635 0.0608
B 0.95 0.0649
C 1.00 0.0590
D 0.85 0.0558

39 A 1.00 0.91 0.0566 0.0558
B 0.85 0.0585
C 0.85 0.0542
D 0.95 0.0537

84 A 0.75 0.71 0.0574 0.0519·
B 0.95 0.0531
C 0.35 0.0476
D 0.80 0.0497

210 A 0.70 0.43· 0.0525 0.0486·
B 0.35 0.0528
C 0.50 0.0496
D 0.15 0.0393

435 A 0.04- 0.0431·
B 0.10 0.0417
C 0.05 0.0444
D

The development rate represents thatportion of larval development which takes place per day.
2 Calculated using the SAS Systems for Windows. Manualcaleulationsmay differ slightly.
J There was a statistically significant reduction from the negative control (p<0.05), using Dunnett's t-Iest.
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Appendix 1

Study Protocoland Deviation
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PROTOCOL

Project Number 570A-114
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OCTAMETIiYLTRISILOXANE (13; CASNO. 107-51-7): A PROLONGED SEDIMENT
TOXlCI1Y TESTWITHCHIRONOMUSRJPARIUSUSlNG SPIKEDSEDIMENT

Guideline:

OECD Guideline 218

W1LDLlFB INTERNATIONAL LID STIJDY NUMBER:
370A·114

SPONSOR

SiliconesEnvirolUllcntal, Health and SafetyCouncil
2325DullesComerBouJevanl, Suill:500

Herndon. Villlinia 20171

PERFORMING LABORATORY

Wildlife International, Ltd.
8598Commerce Drive

Easton. Maryland 21601 USA
: 1(410)822·8600

September 11.2008
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OCTAMETHYt.TRISILOXAIIIE (L3:CAS 1110. 107-51-7): APROLONGED SEDIMENT
TOXICITY TBSTWrt'H CHlRONOMVSRJPA RJU8USING SPlKEDSEDlMmfr

TES'fINGFACILITY:

SPON§OB: SilicoJICI eD\'itonntenllll. Hcakh.... Saf~·Council
2125DullesComerBaulevanl. Sui!ll500
Herndon, Virginia 20171

SPONSOR'S RErmRNIATI\IE: Kun R. Dl1)Iw
DowConrina Corpcmdion
HcBItb IIldCDYinllllllCll1lll SQ_
2200WellsaJzbul'l Road
Auburn. Micblpn 48611

WiJdJi1e IntcmarioaalLid,
~98COlIIIllcrctDrill:
Easton. Mal)'lancI 21601 USA

S'1VDY DlR.ECl'QR: SlIWIT.1boalu, Biolog.
Wildlife InlcRl.riCIIUII. Ltd,

. LABQMTORYMANAGEMENT: H~'O,Knl.Ph.D,
DmlOr of Aquatic:. PlantIIld InsectToxkolollr

I.ABQRATORY QUAlJD' ASSURANCE MANA<j£!l.· l.iadlI R. MilcheU
D~orofRc~'

aDd I!cOlQ:t: OpCnrions
Wildlil"c InlUMtioaal. Lid,

PROTOCQL APPROVAL

l
I
!'

DATE

DATI!

DAntPl,/o~

PROTOCOL 1110.: 570/09110BICfU-8EDISUDS70
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FOR LABORATORY USE ONLY

ProjectNumber570A-114

ProposedDaleS:

ExpcrimcnW f1 Experimental
StartDIl1e: ~il at, ~oC11 TonninatianDaIt:: Mo.~ ,2S:~DOCf
Projl:ctNo.: '70A-l!4

TestConc:entrations: Al~.\It. {'PdwJ 31,/,3 1:2~ :lSD, E,"l,)o ad IooQ /II~~

TestSubstInce No.: 1l(Pq 0 RcfeI'CllCC SubsUlllCC No.(ifapplicable): NA

,.

L

PROTOCOL NO ,: 570109 1l081CHI-SED/SUB570
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INTRODUCfION

Wildlifc International, Ltd. will conducta prolonged sedimenttoxicity test with the midge,

Chlronomus rlparills, for lhc Sponsor III theWildlife lDtemalional, Ltd. aquaticlOIdcology fucility in

£aston, Maryland. The study will be based upon !he OECD Guideline 21&: Sediment-Water

Chironomid Toxicity Test Using Spiked Sediment (I). Raw dalatbr all wolk perfonned III Wildlife

International, Ltd.aad a copyof !hefinal reponwillbe filccl by pmjCGt numberinan:bives located 011

!heWildlife International, Ltd. site,or alan altelDlllive loeation tDbe spec;iJied in !hefinal /lipan.

ODJECTIVE

The objective ofthis stUdy is tDdctenninetheeffects ofa sediment·incolpOrutod te&tsubslallce

onthe midge, Chl,OIlOmus rlpal1us. duringa 20 to 211 day expoSUIll periodunderslaticor semistatic

test conditions. The measured endpoints of the test arc elIlOl'llettee ratio (percent emIll8ence),

development rate.and thedevelopment time.

EXPERIMENTALDISIGN

OrouJll of midges will be exposed 10a geometric series of &l least fivoleSt CClIlC:CIItmliona, a

ac:ptive (untreatedsediment)conuol.llIldif necelSal)'. a solvent control for appmxinlaICly 20 1028

~s. Four n:pIiaue leSt chambel3 will be mllintained in eachtmlllmllnl IlIld controlgroup, with 20

midac1 in <:ac:h chamberfor a total of80 individuals per test conccntration. Bach test chamber will

contain a qll8lltity of sediment and overlying waW. Additional Illplie:ate lest cbambell~ be

includedforanalytical samplingofRdiment and for waterquality mcasu~enu. Nomiclgc. winbe

pl~d in "arlalyli~" or "'water quality"replicate(s) S4mpled at the beginningof the lest. However.

~pUcate(s) sampledon Day 7 and at lheend of lhc test wiU contain midges. Test CortCClllJlltions. in

theaedilllcnt willbe prepm ona,mglkg dry weight basis.
J •

The fonnulll1cd sedimentwill use peal as its soun:e of oJ8llllic matte!' in order to acbieve an

olJ8ltie contentof approximate1y 4 to S%. Test subSlllllCC win firstbemix~ with~~ then dry

components of lhcfonnulatedsediJllent (sand andclay). AftermixiPll.dry fonnulBlCd~t wiIl

beInI!lsfem:d to each lOst chamberarida 2&-dny1IIlion of food (teIJllI1IiD) will be dry mixed inlO each

~ chamber. Water will 1Iten be added 10each chamberappJ'DXirnatcly 48 bouB bcfulV adding

olJl4l1isms. Partialrenewalsof ovcrlyins waterwilloceurifwoeldy~Ollia coDce~trationl app10BCb

4m8/L.

PROTOCOL NO.: S70fl!91.108t'CHl·SED/SUBS10
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Tesl IXlnccnlJUions in the sedimentwill be: prepa!ed on ~ dry weightbaais (i.e••mgIKg dJy

$lldiment). Nominal test OOIlccntrations willbe scle<ltcd in consultation withtho Spomor,IIIId willbe

based upon infonnalion such85 the remits of ClC.plOralDry lll11lJe-finding toxicity data,known IOllicity

data, physirollchemica1 propertiesof the test substanc;c oromer relevant infolTlllltion. Oenetally. each

test subslallce eoncentlation used in die definitive test will be at least 60% of the next biBber

concennaaon unless infonnation concerning the concentration-effect curve indicatestbat a diffeJ'llllt

dilutionfactorwouldbe moreappropriate.

The water solubilityof Oc:tmrrethyltrisiloxane (L3; CAS No. 107·51-7) is 34.49 J.l8IL (2).

Preliminary trials have shownthllt the test material is stable in sediment. Reporting valuelS for pore

waler IlJld overlying water docs not scorn meaningful due to the low solubility of

. OctamethyltrisiloXlllle in wll1er. Tbcrcfon:. onlysediment samples from the analytical sampling ~st

compartments will be collected from each control and tn:aImcnt group at specified inrcnall for

ilnalysis of the test substance. Resultsof the ana1yses will be used III verify the exposUTC over time.

The results of the study will be baaed on the nominal test eonc:cntlations in lICdiment, wilCII

appropnalc.

To control bias, midges will be impartially assigned to exposure chambers at te5t initiation

(e.g.4 groupsof 20 louvac per chamber). No otherporcntial sourcesofbiaa are expecu:d 10afiCa the

re!IIllsof the study. The total numberof adullsemerged lIl: theend of the lllstperiod(approximately

18 days)will be reccrded, Pen:enlemergence in ihe ll'talJrlenl groups will beusedto calculate, when

possible,the ECSO. The dose-respOllSll pattern and approprialll statistical analyses will be used to

defllle the no-obaerved-effect-coneentration (NOEC) and the 10wesl-observed-effeet-eoncenl!lltion .
(LOBC). . ". '. ,.•

MATERIALSANDMETHODS

TC$t Subslance

Information on the chanu;terizi1tion of lest, control or reference sub$tanccs u n:quired by

Good1a:bollltory Practice(GLP) Standards and Principles. The Sponsoris I'ClpoD~iblc tOrproviding

Wildlife Intemationul. Ltd. verification that the lest substance ba3 been ehlllllctcrize!i /K.C01di11g to

PROTOCOL NO.: 570109110S/cI·ll·SEDISUB570
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OLPll prior to ilJ use in the study. OLPeharacterizalion of the test substanco has beeacondu\ltCd by

theSponsor andis documcn1ed atDow Coming.

Identification: Octametbyltrisiloxane (13) (Supplied asDowCominge200 FJluid, I est.)
LotNo.: 0002680862
Expil31ion Date: May 27,2010
Sourco: Dow ComingCorporation, Aubum,Michiaan 48611
CAS No.: 107·51·7
Physical Dcseriplion: Colorless Liquid
Chemical Stability: Stableaccording to theMSDS
Purity: 99.9 :I: 0.03 _ % purity
Solubility: J4,491.1aIL
StoI1l8Cl ConditiON: RoamTempcrallln:
ArdUye Requirements: A reserve sample WII5110t n:laincd.

The SpOII!or is responsible fur all information rciatlld to !he test slIbstaa<:e and aples to

accept lillY UDused ttsl substance aud/or lest slIbslancC QOIlwners n:mainina 11theendoftbc study.

Preparalion ofTest ConcentratialD

The lest subsrance will be administcn:d to Ibc test orpnism in sedimCllt. This ronta of

admini£lmtion was sclocted because it represents lhe most likely route of exposu~ to sediment·

dwellinS OlpIlisms.

....

Noat rest substance will fiat be inc:orpomm into peal The amount of peat U8CCI in the

mixtulllwill be the same amount~red to brinsthe Olilll1ie carbonoontAmt ofa batehof Rdiment

to So/.. 'The peat and leg subSlance willbe mixed ovemight CII1 a rvwy mixer. Thetn:allld peat wiD
then be added to dI)' soclimcnl that has all ingredienls with lIle exception of peat and lhe, 1eIt

substan<:e. The mixingtimewill beas sbortas po$sible (approximately 20 • 30 minutes) or until!he

m~ appcanI to be UIlitbnnly mixedinto thesediment The exact mixingtimew~1 be JCCOrded in

thedata.
":'.. ".".

After mixing, sediment will be placed in !he boltom of the leSt dLambeN to a depth of

~roximalely 2 CIII (spproximately 1'0 mI). TheweiQht of thesediment addedto eadi cbambcrwill

bemwumd usiDS a top-Ioldins balanceand recorded. A pm-weijhedaliquot of Tetramin Flake

Food (280mB) will be addedto thesedimcnl priorto addingthe overlyingwaterand mixed intothe

sediment by band lIIioa a glassstir nld. Approximarely 8 CIII of w~r wiD be slowlyadded ~to !he

PROTOCOL NO.: S701091108/CH1·SEDISUB'70
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lest chamber in sudt a manner as Ie minimize the disturbance to the sediment. A 1:4 llltio of

sediment to overlyins water will be maintaiDed throughout the study. A madeon each test clwnber

. lIotingthe level of ilie water will be madeso llIat wllUlr lost due to evaporationl:aII be n:placcdin the

test chambers as needed with RVe13e osmosiswater. The transfer time wiD be kept to a minimum

(approximately 10 - 20 minUteS) and one balch ofseclimentwill be CQmpletely proces&ecl beforethe

other to prevent the po1enl.ial for volatiliZlllion of lhe tIlst substance. After the test dmmbcrs llIC

prepared,they will be placed in a randomized blockenanscment in an envirolUl\enrai dmmber at tIu:

target temperature ilIld the sediment-water mixtuteS will be allowed to settle for approximately 48

bours before adding the test organisms. A partialrenewal ofllle overlying water WIll take place if

ammonia concemratlens cxeeed 4 mgIL. The renewal will be pBlformed in manner that will

m~timize the disturbanceof'the sedimentIUId midges.

Test Organism

The midgc, Chironomw riparlus, has been selectedas the test species for 1hisstudy. Midgea

representan impOlUutl group of aquatieinverteblllte9, anel have been Slllected for use in the lest blIScd

upon past use history and ease of eulturingin the laboratory. EnvironmentalConsultinganel Testing

{ECI'l, Superior,WI or somoother soun:e willsupply identifiedeBS masses. Midses to be used in

the testwill be first instar larvae(approllimBlely 1-4clays after hatching)at tesl illitialion. LarvaeWill

be CQlleeted from at Icasllllll!esepalllteegg massesto start lhe test aDl! will be balched in water from

the seme source Melat approximalcly the same tempemlure as will be used during the test. Midge

larvae will be fed Tctramin Flake Foodor equivalenl incorporated inle the sedimentat tile begiMing

of the lest. This r.:llion of food is equivalcotIe fecdinglhe orsanisms ten mgdaily duringthe lest. No

other suppll:mental food willbe addedduringtill:lest.

Specifications for acc:eptlble levels of contaminants in tile fuod for midges have not been

'established.' However, there arc no levels of contaminants n:asonably~ded Ie' b~ P~~~l'i~'~~
di~ that areeoasldercd to interfi:re with1he purposeor conductofilie study.

T~.Sediment

FOm1ulatcel sediment based on 1he recommcndatiODs of OECO Guideline 218 wi.!1 be usod,

The sediment will be composed of approximately 10% sphagnum peat MDSS. 20% sill and clay

(kanlinclay) and 70% industrialquartz sand. The dJy CQl1!tituenlll ofthe soil will be mixedin a PK

PROTOCOL NO.: S70/091108/CHl-SED/SUW70
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Twinshell or equivalent mixerwithout peat, sinecpeat will be mixedwith~ substanCCl andadclcd

later. Calcillllt carbonato will be addedas needed to alljustthe pH to 7.0:l: 0.'. The orglmic cariIon

CODt=lt of the final mixture of sediment shonld be '.0 :l: 1.0 and may be adjustedby the USC of

approprilltcramounts of peat or sand.

A 21k1ay ration of food (tetramin fish food or equivalent) will be dry mixed into lbe test

cbantbelS alter sediment has beenadded. but immediately befbmadding warer to the test chamber.

and 48boulS beforeaddingthe organisms. The amo\lllt of !bodadded willbedocumented in lbe I1I.W

data. The pertellt organic: c::ubon is based solelyon peat as the souroeof organie carbon. The fuod

addedto the ll:stsystemduringthotest is not iJleluded in the measurement of organicearbon.

Analyseswillbe performed at least <:!Meannually to determine theCOJIl:GIltraIioas of selected

, oJPftic and inorganic constituents of a similar rquesenlalive batch of .Ibrmulated sediment and

IUulUofthc analyseswill be summariz.eKI in the finalreport. In addition,a sample of the sedimart

used for the study will be smt to Agvise Labol'lllDrics, Nortllwood, NO (or Bim.ilar flIc.iIity) to

determine thesedimentc:omposiliOll.

Dilation Water

Walerused for the holdingand testingof midgcswill be oblainedfrom a wellappl'DlWnatcly

40 mllters deep IOCllted on the Wild1ifc IIltematiollal, Lid. sill:. The Walllr will beJllISRd through I

sand filtor and pumped. into I 37,80o.L stol1lgC tank Wllelll the water will be aol'1lted with spIa}'

nozzles. Prior 10U~ the water will be fi1ll:rcd 100,45 11m in onkr to IlllDOVC mic:roorgarri$ms and

fine partic:1es and passed through an uluaviolct sll:rilizcr. W.r used 1br holding and teJtiIlg is. "

~rized as moderall:ly hard. Typical values for h~css. alkalinity.p~ an~ spceific.~~e-

taDc:c IIl'O approxil1l3tcly:
,."

Hardness, mgILas CaCOJ
Alkalinity,mgIL as CaCO,
pH
SpecificConduetanCCl. I'flIboslcm

14S
190

8.l
330

Hardness. nlkaJinity. pH and specific conduetanc:e will be measured weeklyto mOllitor"the

COIlsistenoy of the well water. Means and raugcs of the measured parametelS for the four-Wl:Ck

PROTOCOL NO.: 570/091108lCHI-SEDISUBS70
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periodplllWlingthe lest willbe provided in thefinalrqxJrt. AIIa1yscs will bepenonned at lCllSt once

lIDIluaily to detennine the C:OllccntIBtionS of ICI~ OlJilllic and inolJanic conslituen&ll of the well

WIllerand rcsulta of tho umlyseswillbe: ilImlmlllizcd iJl1he final rqK)tt.

Teat Apparatus

Test chambelll will oonsistof 2·L glass beakers, or equivalent, oontaininsapproximately 2 em

of sc:dimenl and approximately 8 em of overlying wlllor. Loose p1aslic covers will be placedover

cadl len ehBnlbcr durins the test. Aeration will be applied to eadi lI:st chamber throughIl 8lass

pipetteIbatshall extend to .a depthof nat eloserIban2 em fromthosurllt.ce of the sedimelIt. Air will

be bubbledintothe testehambel1l at a raUl gn:aterthaD 1 bubblcJsec but not so greatas to disturbthe

sediment. Testcbambelllwill be lItllUJ8ed ina mndomized bloclc: older in 811enviromnen1llJ chambDr.

Te. chambers will belabeledwiththeprojectnumber, tm. concentlation IIIId replicate. A checkwill

be perfOl'llled a.t least once dailyto monitorthewaterlevelsin the lI:st c:bamben, the II:mperature in

the CDvitOlUl\Clltal chamber where the IllIdy is being COlIducted and tho PlQpcr function of the

aeration.

Environmental Conditions

LisbDIl8 used to ilhllllilllllC tho cultureslIIICI test chambers durinB eu1tllt'ios and1c~ willbo

provided by fluorescetlt lubesthatemit wavelcogths similarto natural sunlight(e.g.,Colo~ 50).

A p~olDpCriocl of 16heurs of lightand g holll'll of darkwillbe CODbOlled withan IlUtomBlie limer. A

30-minull: transition periodof low light in1cllsity willbe provided whenlightsgo on andoff'to Ilvoid

suddenclwJscs in lipt intensity. Light intensity will be: measun:d at test inili8!ion witha SPER

Scicntif!e Lid. light Iltell:r or equivalcnlllDd shouldfallwithinthe nmso of 100to 1000lux.

The tarBetMsttemperature will be 20 ;0: 2"e. Temperatllft: will be: measured using a liquid-in-

. glass thennomell:r in the ~verlyiDg waUlr in one aJtemating TCplicate leSt chamber of each

experimental group daily durill,i the telt. Tcmperablre also will be: measured with a continuous

IeCOlder in a beakerofwalM placedadjacentto tbe test cllBmben. Recordermeasurements will be

verified with.a Iiquld-in-glass thennomcterpriorto testinitiation.

Dissolved O"YllCD will be mcaaullld iD one Ill1cmIl1i.na repliclllo of each cllJlCrimCll1al group

daily duringthe lest using a ThermoOriOIl Model 8S0Aplus dia;solved Oxygell meter, or equivalent.
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Measurements of pH will bemadolit!bebegiJmillglllld CIId of1bctestend at leastoncoperweek ClIIIl

sampleof the ovcrlYiDa water ftoIlI ellCh cxperiJllentll1 group. Meuulllmenraof pH wiD be made

uaioa IlThomo Orion Model 720Aplul pH meter, or equivalent. If Il tlllalment rcplicalc lCaChes

100%moltlllity, dissolved 01lY8Cd. pH, aDd tempc!llt1W measuremlmts will be lakcn ill thB1 rcpliCllle

8l1ltatlinIe. thendisconlinued.

AJnmonill mcasuremenlll will be made in Illlll'lpleofovcrlyill8 water fromOde or molllof dle

"watI:r quality" n:plic:alCS _ lIJc begillfting of lhc ce.rt, and fromone a1Ulmalina biological ~licaIC

from eacll experimentalllOup wcclcly duringthe UlSl. Measurements of pH will be made tWnB a

Thermo OrionModel720AplulpH meter.or equivalenL Ammonia wiDbe measullld usinga The~

Orion Model 720ApIWl pHl1SE IllCIer. or equiVBlcdl HanlneSl,alkalinityand specificcondue:tanco

will be measured in a sample of lhc owdying waler from one or more of. the "wB1cr quality"

lIIp1icalCS at the begilUlina of theteatandfrom• biological replicate It the cad of the _ from the

controls Incl the hiahcst treatn'lent group. ~ca and alkalinity mcasuremenra wm be made by

titntion W1ing procedures baaed on mctbods in SlarldardM"hodIlof dill&DlJlllllltion ofWaNfand

WastrNallll' (3). Specificconduc:tllncc will be mcasu" \ISing. YellowSpringsrnstiumcnt Model 33

Salinity-Ccllcluetivity-TcmpoJlltwe meter,or cqllivalent.

T~l Proceduressad BiolopcalMeuurementl

After Ihe seRlinaperiod for the wuadKdimCllt system" OM to two fim iMAr Jaryllll will be

scqllCfttially lidded to teI1 c:IIambell until each chlmbcr contains ita complement of 20 indivi~.

A1b:r adding1bctest Olpllismll to the testchunbcll"lhc~ dllmbcl'l witl bcp(~ ill.I we!1t-i1l

.~~1lIIli chamber ~d orpIlized in IlBIIdomiz!ed bloclt~1It.

PROTOCOL NO.: 570J0911081CHI·SEDISUB~70
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Test chambers will be observed daily to makevisUBl 855CsmllmtB of any abnonnaJ behavior

(e.g. leavingsediment, unusualswimming). Duringlite periodof expectedemergClllco !he lex lllId

numberof fblly cmclled midgcs will be roeoRiod on a daily basis. A&r iclentifiMiion tile midges

will be lllmov«t fRlm <:bambers. B88mllSliCll dcpoaitcd prior to the end of the testwiUbe~n1S

and tIlen removed to prevent re-introduction of larvae into lhe sediment. If lhe total numberof

individuals emergedin each replicate at !he endoflhe IC5tlW fewerthan what wu initially placedin

cad! repJiCllle. thcn the numberof individuals nol 8CaluolCd (or will be consideRld dead. The test

dumlion for Chlronof1lUJ n/X1rilLr is lIIIProximmly 28 days. If midgesemelle esrIier.the study can

tenninaleaftera minimum offtw daysfOllowing emergencc ofthc lastadull in the control.

Samplinafor Analytical Measurements

Sedimllllt SllIlIples from the analytical sampling test chambers will becollected from selected

~ntel1tm.liODS at test initiation.on Day 7. and at the end of thc test. The overlying WIdIlr win be

removed from the test <:bamber. Sedimcnlll8lllplca will be proccSIIIOd immedill\Cly for aDalysis wl1cD

possible. orp~ in aD appropne s10lllllC COIllainer (e.g.•glassor polypropylCJ1C bottle) and 1lIon:d

under the appropriate conditions (frozen. refrigelB1ion or ambient) IlDtiI auaIy~d. The sampling

sdIeme is summarized below:

PROPOSED NUMBBRS OFVBRIFlCAnONSAMPLES
Experimental Group Day0 Day7 Termination (28)

,- Control I I I

Level]-Lew Concentration I 1 1
Level2 1 I 1
Level3 1 I 1

Levcl4 I I I

Level5-HighConcentration I I J

7 7 7

The above numbers of samplc:s represent those c;olleQ!Cd li'om the tCsc and do no't include

quality co1Ilrol'(QC) samplel suchas matrix blanks 8Ildfonificatioll.l prepared and analyzed during

the analytical chemistJy phaseof thestudy.

PROTOCOL NO.: 570/091108lCHI·SEDISUBS70
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Anlll)'tical Chemistry

Chcmic:al analysis of the lIllmp1cs will be porfonned by Wildli1e IaleJllalional, Ltd. '!be

anaIylil:ll1 mclhodusedwill be balled uponcllromalOgrapbil:' methodology provided by the Sponsor

IIlldfor developed at Wildli1e Internadoaal, Ltd. The methodology lISOd to lllIa1yzo tbe leStsamples

willbe doolllJlllDled inthe rawd8laIIIld sununarized in!hetblaIRpOtt.

StatisticalAoalylCll

Whenthe: dOllC-t'ClpclIUC palIcm a110wJ calc:ulatioll of an EOO value,thedata willbe lIIlI1yz:d

uaing thoIXlrnputer software of CE. Stcpbao (4). 1'he prOlJIIm WlIS designed to calculllle lhe EC50

valueud tho 95% con.tidonce iDterval by probilanalysis, the movingaveJtlgo method, or binomial

probability withnonliDear intcrpolalicn ('.6.1). TheEaO YlIJuo will be calculaled. whenpossible,

UJing mortality d8lacollected at Ihocnd of the test. The JIOooObscrvcd-effeet-eoncentratioD (NOEC)

IIlIlI lowest-obscrvcd-cffcctoCOllccotnltiOll (LOEC) willbe dc:tennincd by visual interpnllation of !he

dosc-responto pattern lIDd slalistil:ll1 analyses of themean dO'velopmem times, emergolKlC IRs lIDd

dovelopment retes.

The JIlCllll dcvclopmCllt lime,!hemCllll limespan bctwceo tho application of lhc leStsubstance

IIIld theemorgcnc:c of tho cxporirncnl8l cobonof snicfaes. will be calcu1a1cd fbr oadIlql/ic:aID ofcscb

lIaIIlIIClJt and CODttOI group. The cmclll- I'lIl.e anddcvelopllUmt I'Ille will be calCl1Ia1cd for eadl

~Iiearc ofcadi l:OlIlId andtre=nCnt 8l1l11p usiDg die SASSyslC1n forWiDdows Vonioo8.2(8). The

~~ rate, JepI'eSIlnting the aumberofmidgcsClDCJBed divided by tho totalDuml!cr CXJX*d. :was
cal~ using tile~win& ibnnula:

BR- ...!!L.
a.

ER=ClIIICIBCDOC IlIIe
.a. • sumofmidgcsCIlICIBCd per leSt dwDber
a.• IlUIIIbcr ofllllVllC inlnldllCcd

ThecmclgCDCO IBto data WCt'C~ lIlIDslbnncd usiDa the tb1lowinS f~ula to DOnnalizo lhc
dala priortostatilllicalllllalyscs:

PROTOCOL NO.: 5701091108ICID-sEDISUBS70
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where: ERarc- an:sitl~lllIISfOrmcd emelBlllIl:C mte
n.= swn of midaesClIIl:rpd pertest chamber
n.• numberofI_ intnxluced

The development I1Ite is Ihe recipnx:al of die development lime lIlld Rpnl5Cnts !hat portion of

larvaldevelopment which tookplace per dny. Development ra1e will be I:lI1cuJated usi"8the funowina
. formula:

when:: if =development I1Ite
i .. indexof inspection inb:rval
m .. maximum numberof inspcctiQII iDlervais
fi =ollll2ber of midaesemclBocI inthe i1Upcclion inll:rva1 i
110 .. totaloUJl'lb&t ofmidgesemersedwttillhe endof experiment ('"1:Ii)
Xi =devclopment mrcofthDmidgesemelllcd in interval i

when:: day;" impcetion day (dayssince applic;atioo).

An ANOVA procedunl looking III 1hc inle1llCtioD between 5CXC:S will be used to evalUBlC

sensitivity betwcca lIClCeS fur development rates. The daIawill be analyzed fOr sisnificantiIltellldions

between sex and tICIllmCl11S for ~opment r= to de!tl/ll1ine if data QllJl be poolCl! between 9CllCIi.

Then: is nofeasible waytodetermine thesexoftluec: dayoldlarvae lit the timeo'llanisms an:added to

test cllambel3. TbenlfWe. evaluar:ions of lhc sensitivity betweon soxcs for cmClllcnce 1lltll an: DOt

PROTOCOLNO.: 5701091108/CHI-SEDISUB570
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possible becausecakulaDot1ll requirc knowing howmanyindividuals of each soxarc initially cxpalllld.

Ifmelearc no significant imelllCliQlls folllld bctwCCII sex 8.Ild trcaImen13 for the nwnbcrof lilmaIe and

malemidgesdlar: emIIIBC. the \lmCIBCIlCll ra!Il dBlB for bod!SIlX\IS willalsobepooledforllJI81Y1ia.

RECORDS TO BE MAINTAINED

~Ids 10be maiatllined for daIa aeucn=d by Wilcllifo Inlema%ional. W. win iDelu4c. bllt

notbe Iimiled to:

1. A copyof tileaignedprotocol.

2. Identification 8IId chamc1CrizaIion of dielestsubstance. if provicled by tileSponsor.

3. DaIcs of initialion andleJJllination oflbc test.

·4. Chltonlm," rlprzrtu.r culturc~rds.

S. Stock solution c:alculation and pn:panllion. ifapplicable.

6. Biological observations.

7. Walerchemistry results(e.8.,hardDellllld aIIcaliDity).

S. SllllillicaJ calcuilllions, ifapplicable.

9. Test conditioas(liShtintensity, photoperiod, etc.).

10. Calculation and preparation oftestcoJJCC!\tI1IIicw.

11. Copy offinal report.

FINAL REPORT

A final reportof1he mullS'of tile llUdywill beplep8Rl1 by WildlifeInlemacional, Ltd. 'Ibc

I'lIportwill include, but IIOtbe limitedto, the followblg,when applicable:

l. Nameand addrcssofdle IilciliV pcrfolllliq tilestudy.

2. DaIea uponwhich 1.be slIIdywas iIIililltCd IIId CCllIIpl$d, IIIId die doflnitivo expcrimenllll aWt

~d lel1llination dates.

3. ~ stal.cmeut of compliance signed by the SlIldy DUeotor addJe8siDg 8IIY cxecptioas to Good
. " ~ :, Labol'lltory PIUtice S1Bndards•

. ' :.4. Objlll:tivOJ IIIId proc:cdures. as stBled in the approved protocol. incllldlnB all cbaDges to the

plOtocpl.

.~. The leSt SIIbstanc:e identification includiq lIlIlI18, chemical absIractnWllber or codenwnber,

M:ngth. purity, l:OJlIPOllilion, IIld0Iber Information provided by 1b1l Sponsor.

PROTOCOL NO.: 5701091108/CHI·SEDISUBS70
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6. Stabilityandsolubilityoflhe lC8tsub$TlllGe IIIlder the c;onditiona of administration, ifplQvided

by die Sponsor.

7. A deseription of the IlICllhods usedtoconductlhe1cst.

8. A description of the telltorganisms, including the source, scielllific name. age or life 5lBge,

feedtypes. light inlalsity IIIId photoperiod.

9. A description of tilepn:pamtion of tile teSt5olutions.

10. The mclhods used to a11DC8le OIpnislnSto test c:hambers and begin the test, 1hc: numberof

organismsand chamberspet treabnenl,and the duration of the test.

II. A dellCription ofcircums~ that mayhavc~ the qtlalityor inlClgrity of the d3lll.

12. The name of the Smdy DirectOr BDd the l\lIIlIeS of other saentists. professionals, and

superviaory personnelinvolvedin the slUdy.

13. A description of the transformations, calculations, and operations performed on the data, a

SIIIllIIlafy and analysis oftlae biological data andanalytical d1emistry data, and I stalc:mcnt of

the conclusiON drawnfromthe lIIIll1yses.

14. SUllistic.al methodsused to evaluatethe daJa.

l~. The signedand dated ~porU of each of the individual scientistsor other professionrUs involved

in the study, if applicable.

16. The locationwhe~ I'I1W data and finalreportlUll to be 8lD~d.

17. A stalc:ment p~parcd by tileQualityAssul'lllcc Unitlistingthe dates that study inspections and

IIUdiU were made and the dates tbat any findings wen: reponed to the Study DireclOr aDd

MalllIl!ement.

18. If it is nccessary to make corrections or additions to a fmal reportafter it hl\ll bc:ell ac;c:eplcd,

~ch changcswill be made in the ronn of an amendment issued by the: Study Din:etor. The

amendmentwill clearly idcntify die part of lhc final report that is baing,amonded IIIld the

n:l\lIons tor lhe alteration.

CHANGES TO PROTOCOL
P!aluled chaIlges to thc plOtocol win be in lhe funn of written amendmentssigned by the

, Study DiMctor and approved by the Sponsor's ReplUClltalive. Amcndmerrb wiUbe considmd as

part of the protoc;ol and will be atlllChcd to lhe finalprotocol. A:ny otbcr c:hllllgC9 willbe in 1hc funn

of written deviationssigned by the Study Din:ctorand filed with the l8W dllta. All cbangcst.o the

protoall will be indicaledin the final ~port.

PROTOCOL NO.: S70f{)91108JCID-SED/SUB570
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GOODLABOQATORVPQAcnCES

Thisstudywill beconducted in accordlllllz with0QIld LaboIllUlIY PracticeSllIndlllda fOr EPA

(40 eFR Part 160 endIor PaJt 192); OECD Principles of Good Labollltory Practic:e

(ENVIMCICHEM(98) 17); and .Japan MAW (11 NahSan, Notification No. 6283, AgriCllltlirai

Production Bun:au, 1 October 1999). Each study ccmducred by Wildli&: 1Dtlmm1ionBl, Ltd. is

IOIItinely examined by dillWildlifelntem8ti0lllll, Ltd. Quality Assumuc:e Unit fur compliancc willi

Oood lAbonItory.Practicer, Standard OpezaIiDg Proclldwes and the specified protocol. A stalCmcnt

of complillDcc with 000cI LabolllOry PI1ICticcs will be prepared for 1111 portiOllS of the IIucly

conducted by Wildlifelatematiooal, Ltd. '[he SpoIISOrwill bomponsible for compliaacc with<loocI

Laboratory Practices {or pRlCeClures pcrfol!llCd by other laboratories (c.g., ~siclue lIIlI1YJCS or

patbolollY). Rawdal,qfor 1111 workped'ollllCd at Wildlife IllICmatioJllll, LId. IIIId a copyoflhc fiDBI

n:port willbefiledby projectnumberin IIChiw. 100000cd OIl theWiklIi~ Ill1Dmationlll. Ltd.site,or at

ana1tem8!ivo Ioc:ation to be specified in thefinalreport.

: '..

PROTOCOL NO.: 570109110BlCHl-SEDISUBS70
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DEVIATJON TO STUDYPROTOCOL

Project Number S70A~1l4

Project Number 570A·!/4
rapldl

STUDYTITLE: OCtamclhyllrisiloxanc (1.3; CASNo. 107-51·7): A Prolonged Scdimcrd TOllic:it)' Test
wilhChiro/lmmu rifKlrillS UsinsSpikedSediment

PROTOCOL NO.: 5701091108lCHI·SED/SUB570

SPONSOR: SiliconesEnvironmental. Heallh:md!lafi:f)' Council

DATEOF DEVIATION: April26,2009

DEVIATION NO.: I

PROJECT NO.: S70A·/14

DEVIATION: The pc:l'CCIIt organic: c:arbon c:ontcnt of the fonnulared sediment was 2.2 instead of 5.0 :to
1.0. liS statccI in the protocol.

REASON: ~ sc:dimenl was prepaml usingthe c:ompositiOll described in thc protocol. The
CIlrbon CGIltent ean v.uy dependenl uponthe organiccontentof thc peat. Thisdeviation
fromthe protocolhadnoadverse impaa upontherCS\llts or interpretation of &he study.

DATE
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Certificate of Analysis

The1.3 Willicharacterized llCCordinglo CLPa[1):

Project Number 570A-114

Identification: Oetamllthyltrisiloxane (L3) (Supplied as
DowCominll4D 200FDuid ] cst~)

BatchNumber: 0002680862
ExlJiration Date: Mav27 2010
Source: DowComingCorporation, Auburn,

Michiltllll 4861l
CASNumber: 107·51-7
PhYsical Descriotion: Colorlca.Licluid
Stability: Stable accotdina to theMSDS
Purity; 99.9;l; 0.03area% purity
Water Solubility: 34.49ulllL 121
Stoolie Conditions: 1loom TemDerature
Arohive: A reserve samplewas not retained.

References:

1. Stuna. D.H. 2006. Chanlcteriution ofOttamethyltrisiloxane(1.3) (BatchNumber
0002680862). DowComingReportNumber 2006·10000-56652.

2. Varaprath, S.•C.L. FI)'C and I. Hametink. 1996. Aqueous 90lubility of
pennet.hylsilolQUle9 (silicones). Environ. Texico!. Chern. 15:1263·1265.
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Specific Conductance, Hardness, Alkalinity and pH ofWell Water Measured
During the 4-Week Period Immediately Preceding the Test

Mean Range

Specific Conductance 380(N= 4) 371·393
(~hos/cm)

Hardness 140 (N=4) 136-144
(mg/L as CaC03)

Alkalinity 179(N=4) 178- 180
(mg/L as CaCO)

pH 8.1 (N =4) 8.0-8.1
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Appendix 4

Formulated Sediment Preparation I

ProjectNumber570A-114

Constituents

Quartz Sand

KaolinClay

PentMoss

Weight(g)

14,000

4,000

2,000

IThe sand and clay were mixed in a PK TwinsheU"mixer for 20 minutes and the dry sediment
was stored under ambient conditions until used.

2 The peat moss was lidded separerely to each individual balch (750 gram balch) of sediment
prepared. The amount of peal moss added wasadjusted for the percent moisture (70%).

The pH WIlS measured in the negative control sediment once all ingredients were mixed together
and found 10 be 7.0.
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Appendix 5

Analyses of Pesticides, Organics andMetals in Wildlife International, Ltd. WellWaler I

Pesticidesand Organics

Comp?nent
Measured Concentration

(!!slL) Component
Measured Concentration

(pglL)

Aldrin
AlphaBHC
AlphaChlordane
BetaBHC
Bolster
Chlordane
Coumaphos
DcltaBHC
Demeton-O
Demeton-8
Diazinen
Di~hlorvos

Dieldrin
Disulfoton
Dursban (Cblorpyrifos)
Endosulfan I
Endosulfan II
Endosulfan Sulfate
Endrin
EndrinAldehyde
EndrinKetone
EPN
Ethion
Ethoprop
EthylParathicn
Famphur
Fensulfothion
Fcntbion

<O.OlD
<0.010
<0.010
<0.010
<2.0
<0.51
<3.0
<0.010
<2.0
<2.0
<3.0
<3.0
<0.020
<2.0
<2.0
<0.010
<0.020
<0.020
<0.020
<0.10
<0.020
<2.0
<2.0
<3.0
<2.0
<2.0
<9.1
<2.0

GammaBHC- Lindane
GammaChlordane
Guthion(Azinphos-methyl)
HCB
Heptachlor
Heptachlor Epoxide
Kepone
Malathion
Merpho$
Methoxychlor
MethylParathion
Mevinpbos
Mirex
Naled
o.p-DDD
o.p-DDE
o,p-DDT
p.p-DDD
p.p-DDE
p,p-DDT
Phomtc
Ronnel
Stirophos
Telodrin
Tokuthion
Toxaphene
Trichloronate
Trilhion

<0.010
<0.010
<3.0
<0.010
<0.010
<0.010
<0.20
<2.0
<6.1
<0.10
<2.0
<3.0
<0.033
<2.0
<0.020
<0.020
<0.020
<0.020
<0.020
<0.020
<2.0
<2.0
<2.0
<0.010
<2.0
<3.0
<2.0
<2.0

lAnalysesperformedby LancasterLaboratories on samplescollected on December22.2008.
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Appendix 5 (Continued)

Analyses of Pesticides, Organics and Metals in Wildlife International, Ltd. Well Water J

Metals

Component

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bromide
Cndmium
Calcium
Chloride
Chromium
Cobalt
Copper
Fluoride
Iron
Lead

MeasuredConcentration
(mg/L)

<0.200
<0.0200
<0.0200
<0.0050
<0.0050
<2.5
<0.0050
32.5
3.1

<0.0150
<0.0050
<0.0100

0.52
<0.200
<0.0150

Component

Magnesium
Manganese
Mercury
Nickel
NitrateNitrogen
NitriteNitrogen
Potassiurn
Selenium
Silver
Sodium
Sulfate
Thallium
Vanadium
Zinc

Measured Concentration
(mg/L)

12.3
<0.0050
<0.00020
<0.0100
<0.50
<0.50

7.23
<0.0200
<0.0050
19.4
5.lI

<0.0300
<0.0050
<0.0200

1Analysesperformed by LancasterLaboratories on sampleseolleeted on December22. 2008.
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Appendix 6

Agvise SoilCharacterization Report
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AGVrSB Soil Characterization Report

09-928

72
10
18
Sandy LOam

0.87
9.7

.. lULDLIFB INTERNATIONAL
• VARIOUS
• 570A-114 NBGATIVB CONTROL
• BO'rI'OM
• 8-20-09
.. 08-26-2009

Pal
888
498

23
12
10

7.5

17 .5

2.2
3.9

~
45.9
42.0

1.0
0.3

10.8

Percent. Sand
Percent Silt
Percent Clay
USDA Texturll.1 C.lass (hydrcmeter method)

BU1~ Density (distur~ed) gm/cc
Cation BXchaoge capacity (meq/lOO g)

, Moisture at 1/3 Bar

, Organic Carbon --Walkley Black
, Organic Motter--Kalkley BlaCk

pH in 1:1 soil:water ratio

Base Saturation Data
.cAti.gn

Calcium
Magnesium
Sodium
Potassium
Hydrogen

Subnlitting [inn
Protocol or Study No
sample ID.
Trial 10.
Date Received
Date Reported

AGVISS Lob NO

These tests were completed in compliance of 40 CFR Part 160.

--~.~¥-
Larry WikoU
~lytieal Investigator

Date

----------- Agrkur,llr....r -''<'Sling ------------
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Appendix 7

Analyses of Pesticides, Organics and Metals
in Wildlife International, Ltd. Sediment

Pesticidesand Organics

ProjectNumberS70A-114

Component

Aldrin
AlphaBHC
Alpha Chlordane
Beta BHC
Bolster
Chlordane
Coumaphos
Delta BHC
Demeton-O
Demeton-S
Diazinon
Dichlorvos
Dieldrin
Disulfoton
Dursban (Chlorpyrifos)
Endosulfan I
Endosulfan II
EndosulfanSulfate
Endrin
Endrin Aldehyde
Endrin Ketone
EPN
Ethion
Ethoprop
Ethyl Parathion
Famphur
Fensulfothion
Fenthion

Measured Concentration
(fig/kg)

<0.93
<0.93
<0.93
<0.93

<75
<19
<75
<0.93

<75
<75
<75
<75
-c1.9

<84
<75
<0.93
< 1.9
< 1.9
-c 1.9
-c1.9
< 1.9

<75
<75
<75
<75
<75

<220
<75

Component

Gamma BHC - Lindane
Gamma Chlordane
Guthion(Azinphos-methyl)
HCB
Heptachlor
HeptachlorEpoxide
Kepone
Malathion
Merphos
Methoxychlor
Methyl Pamthion
Mcvinphos
Mirex
Naled
o,p-DDD
o.p-DDE
o,p-DDT
p.p-DDD
p.p-DDE
p.p-DDT
Phorate
Ronnel
Stirophos
Telodrin
Tokuthion
Toxaphene
Trichloronate
Trithion

Measured Concentration
(fig/kg)

<0.93
<9.3

<75
<0.93

<0.93
<0.93
<7.9

<75
<75

<9.3
<75
<75

-c1.9
<75
-c1.9
-c1.9
< 1.9
< 1.9
< 1.9
< 1.9

<75
<75
<75
< 1.3

<75
<37
<75
<75

'Analyses performed by Lancaster Laboratorieson samples collectedon December 22. 2008.
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Appendix 7 (Continued)

Analysc;s of Pesticides, Organics and Metals
inWildlife International, Ltd. Sediment'

Metals

Project Number 570A-114

Component

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bromideby IC (solid)
Cadmium
CBlcium
Chlorideby IC (solid)
Chromium
Cobalt
Copper
Fluoride by IC (solid)
Iron
Lead

Measured Concentration
(mg!kg)

9960
<2.18
<2.18
14.0

<0.545
<5.6
<0.545

5460
51.5
5.60

<0.545
< 1.09

1.6
396

9.75

Component

Magnesium
Manganese
Mercury
Nickel
Nitrate by IC (solid)
Nitrite by IC (solid)
Potassium
Selenium
Silver
Sodium
Sulfateby IC (solid)
Thallium
Vanadium
Zinc

MeasuredConcentration
(mg/lcg)

3180
4.65

<0.108
2.14

< 1.7
<1.1
105
<2.18
<0.545

<109
78.2

<3.27
2.15
5.45

IAnalysesperformedby LaocasterLaboratories 00 samples collected on December22, 2008.
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The Analysis of L3 in Sediment
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Appendix 8.1

ProjectNumber570A-114

Analytical Method Flowchart for the Analysisof L3 in Sediment

METHOD OUTLINE FOR THE ANALYSIS OF
1.3 IN SEDIMENT

Rinse all glassware with ethyl acetate.

Samplesedimentfrom the test beakers. Addthe requisite volumeof sediment(-5 g) to each
4 oz. French square bottle.

Fortifyrecovery sampleswith the appropriate stock solution. Unfortified sediment
will serveas the matrix blank.

Addapproximately 50 mL of ethyl acetate to each sample. Sonicdisrupt the mixturefor
five minutesand allow the sediment to settle for approximately two minutes.

Remove an aliquotofextract and centrifugeat 14,500 rpm for 10 minutes.

Make secondary dilutionsin ethyl acetate,as necessary.

Transfer the extracts into autosampler vialsand submit for analysis.
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Appendix 8.2

ProjectNumber 57oA-114

INSTRUMENT:

DETECTOR:

Typical Gas Chromatograph (GC) Operational Parameters

AgilentModel 6890 Gas Chromatograph(GC)

AgilentModel5973 Mass Selective Detector operated in SIM
mode

ANALYTICALCOLUMN:

INJECTOR TEMPERATURE:

RUNTIME:

OVEN:

DETECTOR TEMPERATURE:

INJECTION VOLUME:

MAKE-UP GAS:

HEADPRESSURE:

APPROXIMATE L3
RETENTION TIME:

DB·5 column(30 m x 0.25mm, 0.25 um)

325"C

14.52minutes

Initial temperature: 50°C
Initial hold time: 1.00minute
Ramp 1: 7.00"C/minute
Final temperature 1: ]Oo"C
Final hold time I: 0.00 minute
Ramp 2: 40,OO"C/minute
Final temperature 2: 315"C
Final hold time 2: 1.00minute

230"C

1.00~L

Helium

Approximately 7.6 psi

5.5 minutes
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Appendix 8.3

Analytical Stocks and Standards Preparation

ProjectNumber S70A"114

Stock solutions of L3 were prepared by weighing 1.0010 g (weight corrected for purity) of the
test substance on an analytical balance. The test substance was transferred to a IOO-mL class A
volumetric flask and brought to volume using acetone. This primary stock solution (10.0mg a.L/mL)
was diluted in acetone to produce 1.00 and 0.100 mg a.i.lmL stock solutions. The 10.0 and 1.00mg
a.i.lmL stock solutions were used to fortifY the quality control samples. Calibration standards were
prepared in ethyl acetate using the 0.100 mg a.i.lmL stock solution. The following shows the dilution
scheme for a set of calibration standards:

Stock Final Standard
Concerttration Aliquot Volume Concentration
(mg a.i.lmL) lliIJ (mL) (mg a.i.IL)

0.100 50.0 10.0 0.500
0.100 300 10.0 3.00
0.100 600 10.0 6.00
0.100 900 10.0 9.00
0.100 1200 10.0 12.0
0.100 1500 10.0 15.0
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Appendix 8.4

ProjectNumber570A-114

Example Calculations for a Representative Sediment Sample

The analytical result and percent recovery for sample number 570A·114-4, with a nominal

concentration of 125 mglKg,were calculated usingthe following equations:

. PeakArea· Y-intercept ., .
L3 10 sample (mglKg) = Slope X Dilution Factor+ DrylWet Soil Mass

, . _ measured concentration of L-3 in sample (mg/Kg)
Percentof nommal concentration - nominal concentration of L.3 in sample(mg,tKg) X 100

Peak Area> 1849347
V-intercept = 70443.7980
Slope ::; 1160346.2531
Dilution factor « 9.94
Dry Soil Mass (g)lWetSoil Mass (g) =6.03 g1l0.87 g = 0.554

. 1849347·70443.7980
L3 in sample(mgIKg) = 1160346.2531 X 9.94+ 0.554

Concentration of L3 in sample (mg/Kg) = 27.5mglKg

P f nomi I . 27.5mg/Kg XIOOercent0 nomina concentrauon = 125mglKg

Percentofnominal concentration = 22.0%
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Appendix 8.5

Project Number S70A~ 114

Matrix Fortifications Analyzed Concurrently During Sample Analyses in Sediment

Fortified Measured
SampleNumber Sample Concentration Concentration

(S70A-114-) Type (mgIKg) (mgIKg) ,

MAB-I Matrix Blank 0.0 <LOQ
MAB-2 MatrixBlank 0.0 <LOQ
MAB-3 Matrix Blank 0.0 <LOQ

MAS-! Matrix Fortification 30.0 24.4
MAS-2 MatrixFortification 100 84.5
MAS-3 MatrixFortification 1000 963

MAS-4 MatrixFortification 30.0 23.3
MAS-S MatrixFortification 100 79.2
MAS-6 MatrixFortification 1000 809

MAS-7 MatrixFortifICation 30.0 19.8
MAS-8 MatrixFortification 100 66.5
MAS-9 MatrixFortification 1000 795

Mean""
StandardDeviation""

CV""

Percenl
Recovg

81.5
84.5
96.3

77.8
79.2
80.9

65.9
66.5
79.5

79.1
9.14
11.6010

1 The limit of quantiration (LOQ) was 5.00 mgIK& calculated as the product of the concentration of the lowest
calibl1ltioll standard (0.500mga.i.IL) and thedilution f~tor ofthe matrix blanksamples (10.0).

a ResullS weresenerated usingExcel 2000 in the full precision mode. Manual calculations maydiITer slightly.
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Appendix 8.6

Project Number570A-114

Representative Calibration Curvefor L3 in Sediment
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Slope= 1160346.2531; Y-lntercept=70443.7980; R2=0.99810
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Appendix 8.7

ProjectNumber570A·114

Representative Chromatogram of a Low-level L3 Calibration Standard

\lndance
j

950000

900000 .

850000.

800000

750000·

700000

i
650000 l
600000 J

1
I

550000 J

500000

450000

400000

350000

300000·

250000·

Ion 221.00 220.70 to 221.70 : 0101005.0

200000 1

150000 i
100000.1

""':L c••••..•" ..~r.'~"" , " , r-r-r-••
ime--~4.00 4..50 5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50

Nominal concentration: 0.500 mg a.i.lL
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Appendix 8.8

Representative Chromatogram ofa High-level L3 Calibration Standard for Sediment

~undance

j

950000 )'

900000.

850000 ~

800000

Ion 221.00 (220.70 to 221.70): 0601010.D

5.52

'750000

'700000

650000·

600000·

550000 ~

5000001

450000 j1

400000

350000

300000.j
j

250000 j

200000

150000

soooo·
100000 +'.,...,.....,..,.....,....,....,....,...,..,.j,L .. ,.... ,.,'." .,,,' ,,.,.,..

5.00 5.50 6.00. 6.50 7.00 7.50 8.00 8.50
o

rrime-->4.00 '4.
150

Nominal concentration: 15.0 mg a.i.lL
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Appendix8.9

ProjectNumber570A·l14

Representative Chromatogram of a Sediment Matrix Blank

~undance

950000

900000·

650000
1

8000001

750000 :

700000

650000

600000

550000·

500000 -,
1
l

450000 1
4000001

350000i
300000 i
250000

200000

150000-

100000

50000

Ion 221.00 (220.70 to 221.70): 0701011.D

o 1'"'1''' 1""1""1''''1"'']''''1''''
Time-->4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50

Sample number 570A-114-MAB·1. The arrowindicates the approximate retention timeofL3.
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Appendix 8.10

Project Number 570A·! 14

5.S3

Representative Chromatogram ofa Sediment Matrix Fortification

p;-undance ...- Ion 221.00 (220.70 to 221.70): 0801012.D

950000 1
i

900000 'j

850000 i
800000 'j

750000 -1'

700000

650000
I

600000 l
550000 i
500000,

450000

400000

350000 -j

300000 ~

250000 ~
I

:::::: 1'1 .

100000

5000: ~ , i , , Ii, i "-r""""T""T"R i , , Ii' i , I Ii' iii' • , I ' i • iii i , 'ii' , i

~ime--,.4.00 4.50 5.00 5.50 6.00 6.50 7.00 7.50 8.00 9.50.

Sample number 570A-114-MAS-l; 30.0 mg a.i./Kg, nominal concentration.
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Appendix 8.11

Project Number S70A·114

Representative Chromatogram of a Day 0 Sediment Sample

un nee

950000 ~
900000 1
850000 i
800000 :

750000 J
700000·,

650000 J
<

600000

550000·

500000

450000 ...
<

4000001
,

350000 l'
300000

250000 i
200000

Ion 221.00 220.70 to 221.70 : 14 1019.0

150000

100000 5.53

sooo: .....-.-,-.."-.-.-,.~J .. ,",.".".,",.,",.,." .....~
ime-->4.00 4.505.005.506.006.50 7.007.508.008.50

Sample number S70A-114-4; 125 mglKg nominal concentration
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Appendix 9

Observations of Emergence by Replicate of the Midge
(Chironomus riparius) During a Prolonged Sediment Toxicity Test

Mean Measured
Concentration

(mg/Kg) Numbers of Emerged Midges (Males and Females pooled)by Day of Test

Replicate 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

NC A 0 I 3 3 3 0 2 1 0 I I 0 0 0 0 I

B 0 3 2 2 2 2 I 0 3 0 0 0 1 0 0 1
C 0 0 5 5 1 3 0 I 0 0 I 0 0 0 1 1
D 1 2 4 5 3 2 0 1 0 1 0 0 0 0 0 0

7.4 A 0 I 4 3 3 4 1 I 0 0 0 1 I 0 0 0
B 0 0 4 3 I 1 4 2 0 0 I 0 0 0 1 0
C 0 1 3 4 3 1 3 1 0 0 0 0 2 0 0 0
D 0 1 3 3 2 1 3 0 1 0 I 2 0 0 0 1

14 A 1 2 6 3 1 2 1 0 1 1 0 0 0 0 0
B 0 4 5 3 2 3 1 0 0 0 0 0 0 0 0
C 0 2 4 2 5 I 0 I 1 0 I 0 2
D 0 1 1 1 4 2 2 3 0 0 I 0 0 0

39 A 0 0 2 2 4 3 3 2 I 2 I

B 0 1 2 3 1 3 2 3 I 1 0 0 0 0 0 0
C 0 I 0 2 2 4 1 0 3 1 I 0 0 1 1 0
D 0 I 2 0 2 3 2 1 2 2 2 0 I 0 0 1

84 A 0 0 1 I 4 5 1 2 0 0 0 I 0 0 0 0
B 0 0 1 0 3 4 2 3 I 2 2 0 0 0 1 0
C 0 0 0 1 0 0 0 2 0 0 2 0 0 I 1 0
D 0 0 0 2 0 3 I 3 I I 0 1 0 0 2 2

210 A 0 0 1 2 0 2 I 3 1 1 0 1 1 0 0 1
B 0 0 0 1 0 2 1 1 0 I 0 0 0 I 0 0
C 0 0 0 1 1 0 I 2 0 I 1 2 0 0 I 0
D 0 0 0 0 0 0 0 0 0 0 0 0 2 0 0 1

435 A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B 0 0 0 0 0 0 0 0 0 0 0 I 1 0 0 0
C 0 0 0 0 0 0 0 0 0 0 I 0 0 0 0 0
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Notes: •• = all emerged.
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Appendix 9 (Continued)

Observations of Emergence by Replicate of the Midge
(Chironomus riparius) During a Prolonged Sediment Toxicity Test

MeanMcasun:d
Concentration

(mIIKg) Numbersof EmergedMidges(Males)by Day of Test

Reelicate 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

NC A 0 1 3 3 I 0 2 0 0 0 0 0 0 0 0 0
B 0 3 2 I 1 0 0 0 0 0 0 0 0 0 0 0
C 0 0 5 4 I I 0 0 0 0 0 0 0 0 0 0
D I 2 4 3 I 1 0 0 0 0 0 0 0 0 0 0

7.4 A 0 I 3 3 2 0 0 0 0 0 0 0 0 0 0 0
B 0 0 4 3 1 0 I 1 0 0 0 0 0 0 0 0
C 0 I 3 3 3 0 1 0 0 0 0 0 1 0 0 0
D 0 I 3 2 I 0 I 0 0 0 0 0 0 0 0 0

14 A 1 2 6 2 0 2 0 0 0 0 0 0 0 0 0 0
B 0 4 4 2 0 1 0 0 0 0 0 0 0 0 0 0
C 0 2 1 I I 0 0 0 0 0 0 0 0 0
D 0 I I 1 2 1 I I 0 0 0 0 0 0 0 0

39 A 0 0 2 2 3 3 2 2 0 2 0

B 0 I 2 2 0 2 I I 0 I 0 0 0 0 0 0

C 0 I 0 2 I I 0 0 0 1 0 0 0 1 0 0
D 0 I 2 0 0 2 0 I I 1 0 0 0 0 0 0

84 A 0 0 I I 2 4 0 2 0 0 0 1 0 0 0 0
B 0 0 I 0 2 3 1 2 I 1 I 0 0 0 0 0
C 0 0 0 1 0 0 0 2 0 0 I 0 0 1 0 0
D 0 0 0 2 0 3 I 2 0 0 0 I 0 0 0 0

210 A 0 0 1 2 0 I 0 2 0 I 0 I 0 0 0 0
B 0 0 0 1 0 2 I 0 0 I 0 0 0 0 0 0
C 0 0 0 I 0 0 1 0 0 0 1 I 0 0 I 0
0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 0 0

435 A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B 0 0 0 0 0 0 0 0 0 0 0 I 1 0 0 0
C 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Observations: - =all emerged.
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Appendix 9 (Continued)

Observations of Emergence by Replicate of the Midge
(Chironomus riparius) During a Prolonged Sediment Toxicity Test

Mean Measured
Concentration

(mg/Kg) Numbers of Emerged Midges (Females) by Day of Test

Replicate 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28

NC A 0 0 0 0 2 0 0 I 0 I I 0 0 0 0 I

B 0 0 0 I I 2 I 0 3 0 0 0 I 0 0 I
C 0 0 0 I 0 2 0 I 0 0 I 0 0 0 1 I
D 0 0 0 2 2 I 0 I 0 I 0 0 0 0 0 0

7.4 A 0 0 I 0 1 4 1 I 0 0 0 I I 0 0 0
B 0 0 0 0 0 I 3 I 0 0 1 0 0 0 1 0
C 0 0 0 I 0 I 2 I 0 0 0 0 I 0 0 0
D 0 0 0 1 I 1 2 0 I 0 1 2 0 0 0 I

14 A 0 0 0 1 I 0 I I 0 I I 0 0 0 0 0
B 0 0 1 1 2 2 I 1 0 0 0 0 0 0 0 0
C 0 0 3 I 4 I 0 1 1 I 0 I 0 2

D 0 0 0 0 2 1 I 0 3 0 0 I 0 0 0

39 A 0 0 0 0 1 0 I 0 I 0 I
B 0 0 0 I I I 1 2 I 0 0 0 0 0 0 0
C 0 0 0 0 I 3 1 0 3 0 I 0 0 0 I 0
D 0 0 0 0 2 I 2 0 I I 2 0 1 0 0 I

A 0 0 0 0 2 1 I 0 0 0 0 0 0 0 0 0
D 0 0 0 0 I I 1 I 0 1 I 0 0 0 I 0
C 0 0 0 0 0 0 0 0 0 0 1 0 0 0 I 0
D 0 0 0 0 0 0 0 I I I 0 0 0 0 2 2

210 A 0 0 0 0 0 I I I I 0 0 0 I 0 0 I

B 0 0 0 0 0 0 0 I 0 0 0 0 0 I 0 0
C 0 0 0 0 I 0 0 2 0 I 0 1 0 0 0 0

0 0 0 0 0 0 0 0 0 0 0 0 0 I 0 0 I

435 A 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
B 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
C 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
D 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Observations; •• -= all emerged or dead.
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Appendix 10

Personnel Involved in the Study

ProjectNumber 570A·114

The following key Wildlife International, Ltd. personnel were involved in the conduct or

management of thisstudy:

1. Henry O. Krueger, Ph.D., Director of Aquatic, Plantand Insect Toxicology

2. Willard B. Nixon, Ph.D., Director of Chemistry

3. Timothy Z. Kendall, M.S., Supervisor

4. Timothy Ross, B.S.,Laboratory Supervisor

S. Susan T. Thomas, B.S.,Aquatic Biologist
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