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GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

SPONSOR: Chemical Manufacturers Association’s Brominated Flame Retardant Industry Panel

TITLE: Octabromodiphenyl Oxide (OBDPQ): A Flow-Through Life-Cycle Toxicity Test
with the Cladoceran (Daphnia magna)

WILDLIFE INTERNATIONAL LTD. PROJECT NUMBER: 439A-104

STUDY COMPLETION: May 8, 1997

AMENDED REPORT DATE: May 20, 1997

This study was conducted in compliance with Gocd Laboratory Practice Standards as
published by the U.S. Environmental Protection Agency in 40 CFR Part 792, 17 August 1989;
OECD Principles of Good Laboratory Practices, (OECD)C(81)30 (Fmal)Annex 2; and Japan

MHW/MITI 59 Kikyoku No. 85; EA, Kankiken No 233: MHW, Eisei No. 38 and MITI, 63
Kikyoku No. 823, with the followmg exception:

Stab!hty of the test substance under storage conditions at the test site has not been
determined in accordance with Good Laboratory Practice Standards
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QUALITY ASSURANCE
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SUMMARY

SPONSOR:

SPONSOK’S REPRESENTATIVE:

LOCATION OF STUDY, RAW
DATA AND A COPY OF THE
FINAL REPORT:

Chemical Manufacturers Association’s {CMA) Brominated
Flame Retardant Industry Panei

Dr. Hasmukh Shah

Wildlife International Ltd.
Easton, Maryland 21601

WILDLIFE INTERNATIONAL
LTD. PROJECT NUMBER:

TEST SUBSTANCE:
STUDY:

NOMINAL TEs.
COMNTENTRA .. UNS.

TEST DATE?.

LENGTH OF TEST:

439A-104
Octabromodiphenyl Oxide (OBDPO)

Octabromodiphenyl Oxide (UBDPO): A Flow-Through
Life-Cycle Toxicity Test with the Cladoceran (Daphnia
magna)

Negative Control, Sclvent Control, .13, 0.25, 0.50,1.0
and 2.0 ug/L

Expenmental Start - December 18, 1996
Biological Termination - January 9, 1997
Expenmental Termination - January 28, 1997

21 Days

TEST ORGANISM:
SOURCE OF TEST ORGANISMS:

AGE OF [EST ORGANISMS:

Neonate Clac . cerans (Daphnia magna)

Wildlifi: Intemnational Ltd. cultures
Eastoa, Maryland 21601

< 24 hours at test initiation

=
i “C-OBSERVED-EFFECT-
CONCENTRATION!

LOWEST-OBSERVED-
EFFECT-CONCENTRATION:

4 MAXIMUM ACCFPTABLE
TOXICANT CONCENTRATION:

21-DAY EC30:

2.0 ug/L nomunal (1.7 ug/L, ineasureq)
(Approximate limit of water solubility = < 0.5 ng/L)

> 2.0 ug/L nomiral (1.7 ug/L, measured)
(Approximate limit of water solubility = < 0.5 ug/L)

>2.0 :1g/L nominal (1.7 ug/L, measured)
(Approximate limit of water soiubility = < 0.5 ug/L)

> 2.0 ug/L nomdnal (17 ug/L, measured)
(Approximate limit of water solubilicy = < 0.5 ug/L)
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INTRODUCTION

This study was conducted by Wildlife Internaiional Ltd. for Chernical Manufacturers
Association’s (CMA) Brominated Fiame Retardant Indust:y Panel at the Wildlife International Ltd.
aquatic toxicology facility in Easton, Maryland. The in-life phase of the tcsi was conducted from
December 18, 1996 to January 9, 1997. Raw data generated by Wildlife Internationa: Ltd. and a
copy of the finai report are filed under Project Number 439A-104 in archives located on the Wildlife
International Ltd. site.

OBJECTIVE

The objective of this study was to evaluate the acute toxicity of octabromodiphenyl oxide
(OBDPO) on the survival, growth and reproduction of the cladoceran (Daphnia magna) during a

21-day exposure period under flow-through test conditions.
EXPERIMENTAL DESIGN

Daphnids were exposed to a geometric series of five test concentrations, a solvent control
and a negative (well water) control. Five neonate daphnids (< 24 hours old) were placed in each of
two test compartments per test chamber Test chambers were replicated so that a total of
20 daphnids were exposed to each treatrent and control group. Nominal test concentrations were
selected in consultation with the Sponsor, and were based upon the maximum solubility of the test
substance in water (< 0.5 ug/L) and the results of an exploratory range finding toxicity test
(Appendix I). Nominal test concentration- sclected were 0.13, 0.2% 0.50, 1.0 and 2.0 ug/L. The
2.0 ug/l test concentration was expected to be greater than four times the maximum solubility of
OBDPO in Wildlife Internationa! Lid. well water. Mean measured test concentrations were
determined from samples of test water collected from the three highest treatment groups and the

control groups at test initiation, Days 7 and 14 and at test termination.

AMENDED
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Delivery ot the test stibstance was initiated approximately 45 hours prior to the introduciion
of the daphnids to the test water in order to achieve equilit dium of the test substance in the test
chambers. Daphnids were indiscriminatelv assigned 10 exposure chambers at -st initiation.
Observations of survival and clinical signs of toxicity were performed caily on the first-generation
daphnids. With the onset of reproduction, the number of second-generaticn daphnids was counted
and recorded three times per week (Monday Wednesday and Friday). The results of the tost were
used to calculate the ECS0 (death and immobilization) and EC50 (repreductior.) values, when
possible, at 24 hours, 48 hours, 96 hours, 7 days, 14 days and at the end of the test (Day 21). Th=
EC50 was defined as the concentration estimated to cause death and/or imnobiiizadon in 50% of
the daphnids or reduce reproduction by 50% of the contraol daphrids. In addition, the results of the
test were used to determine the no-observed-effect-conceniration (NGEC) ard the lowesi-observerd-
effect-concentration (LOEC). The NOEC was defined zs the highest concentration that produced
no statistically significant (p>0.05) eifect on survival, reproduction or growth. The LOEC was
defined as the lowest concentration that produces a statisticaily significant (p< 6.05) effect on
survival, reproduction or growth. The maxmum acceptable toxicant concentration (MATC) was

caicuiated as the geometric mean of ~he NOEC 21d LOEC.
MATERIALS AN METHODS

The study was conducted according to the precedures outlined in the protocol, Octabromo-
dipienyl Oxide (OBDPO): A Flow-Through Life-Cycle Trxicity Test with the Cladoceran
(Dag/sma magna) (Appendix II). The protocol was t1sed on procedures outlined in Part I OECD
Guideline for Testing Chemicals, 202: Daphnia sp., Acure Immobilisation Test and Reproduction
Jest (1); ASTM Standard E1193-87 Standard Guide Jor Conductinr Renewal Life-Cyvcle T oxicity
Tests with Daphnia magna (2); and Title 40 of the Cczc of Federa’ Regulations, Part 797, Section
1330, Daphnia Chronic Toxicity Test (3).

L
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Test Substance
The test substance was a composite sample of octabromodipheny! oxide (OBDPO) produced

by three manufacturers (Albemarle Corporation, Ameribrom LTD, and Great Lakes Chemical
Corporation); composite of Wildlife International Ltd. identification numbers 3517, 3601 and 3603.
The composite OBDPO sample consisted of equal parts of the three manufacturers’ product and was
coiupined at Wildlife International on April 10, 1996. The combined test substance was described
as an off-white powder. The test substance was stored in a cabinet at ambient room temperature.

The composite test substance was assigned Wildlife Interrational Ltd. identification number 3637.

Prior to use in the study, equal weights of test substance from each manufacturer were p'2ed
in an appropriate plastic container and mixed on a laboratory shaker for a minimum of t: rs
to form a composite OBDPO sample for use as the test substance. Subsamples of the compostte
sample were collected from the left and right sides of the top, middle and bottom of the container.
The subsamples were analyzed by Great Lakes Chemical Corporation to determine the homogeneity
of the mixture. An additional sample of the composite was collected indiscriminately from the
mirture and analyzed by Albemarle Corporation to characterize the test substance.

Preparation of Test Concentrations
One stock solution was prepared for each of the five concentrations tested. The primary )

stock was prepared by dissolving octabromodiphenyl oxice (OBDPO) in dimethylformamide (DMF)

at a concentration of 0.0280 mg octabromodiphenyl cxide (OBDPO)YmL. The stock solution was

mixed by inversion to aid solubilization of octabromodiphenyl oxide (OBDPO). Aliquots of the

primary stock solution were diluted with DMF to prepare four additional stock solutions at

concentrations of 0.014, 0.1070, 0.0035 and 0.00175 mg octabromodiphenyl oxide (OBDPO)Y/mL.

All test solutions appeared clear and colorless. Stock solutions were prepared one time during the
test period. The five stocks were injected into the diluter mixing chambers where they were mixed
with well water to achieve the desired test concentrations. The resultani test concentrations were

not adjusted for purity of the active ingredient in the test substance. The solvent concentration in

the treatment and solvent contro! groups was 0.07 mL/L.
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Test Organism
The cladoceran, Daphnia magna, was selected as the test species for this study. Daphnids

are representative of an important group of aquatic invertebrates and were selected for use in the test
Yased upon past history of use anc ease of culturing in the laboratory. Daphaid neonates used in the
test were less than 24-hours oid and were cbtained from cultures maintained by Wildlife

International Ltd., Easton, Marviand.

Adul: daphnids were cultrr=u .t ~pproxun.ts 'y Le jame temperatufe as was used during the
est. The culture waier o W3iihfe Interrzviiaw Lic, well vater supplenta tod 0 o e
Daphruds in tiie ¢ itures were held for = jeast L0 rin ~rar R T . for testivg,
The adults showed no sigus of disease or siress during he "oluuig povuu  wstrug the 14-day
holding period preceding the test, water temperatures ranged from 19.9 tc 20.9°C. The pH of the
water ranged from 8.1 to 8.7, and dissolved oxygen ranged frcm 8.6 to 9.2 mg/L.. Instrumentation

used for water measurements are described in the Environmental Cond:tions section of this report.

Neonate daphnids were obtained for testing from individual adult daphnids. The progeny
from ten adults were used in the test. At test initiation, the juverile daphnids were collected from
the cultures and placed in glass beakers. The daphnids were then transferred to the test chambers
using a wide-bore pipet. All transfers were conducted underneath the air/water interface. Daphnids
in the cultures and those used in the test were fed a mixture of yeast, Cerophyll®, and trout chow,
as well as a suspension of the freshwater green alga, S::lenastrum capricornutum. During the test,

daphnids were fed three times daily and once on the last day of the test.

Test Apparatus
A continuous-flow diluter was used to deliver each concentration of the test substance, a

solvent control, and a negative (well water) control. Syringe pum,.s were used io deliver the five

test substance stocks and the solvent for the solvent control into mixing chambers assigned tc each

treatment and control group. The stock solutions were diluted with well water in the mixing

chambers in order to cbtain the desired test concentrations. The flow of dilution water to the mixing
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chambers was controlled by rotameters. Rotameters were calibrated prior to test initiation and at
weekly intervais thereafter during the test.- The flow of test water from each mixing chamber was
split and allowed to flow into replicate test chambers. The proportioh of test water that was split
into each replicate was ckecked prior to the test and at weekly intervals thereafter during the test to
ensure that flow rates varied by no more than +10% of the mean for the two replicates.

The diluter was adjusted so that each test chamber received approximately 6 volume
additions of test water every 24 hours. The stock solution delivery pumps were calibrated before
the test. The general operation of the diluter was checked visually at least two times per day during
the test and once at t::= end of the test.

Test compartments were constructed from 500-mL glass beakers approximately 8.0 cm in
diameter and 13 cm in height. Nylon mesh screen covered two holes on opposite sides of each test
compartment to allow test solution to flow in and out of the test compartments. The volume of the
test solution in a representative test compartment was approximately 400 mL. The test compart-
ments were placed in 25-L stainless steel test chambers filled with approximately 22 L of test water.
The depihi of the iest soluiion ini a representative tesi compariment and test chamber was 3.0 cm and
27 cm, respectively. Test chambers were indiscriminately positioned in a temperature-controlled
water bath designed to maintain a temperature of 20+1°C. The water bath was enclosed in a
plexiglass ventilation hood in order to minimize potential for cross-contamination. The test

chambers were labeled with the project number, test concentration and replicate.

Dilution W

The water used for culturing and testing was freshwater obtained from a well approximately
45 meters deep located on the Wildlife International Ltd. site. The w<ll water is characterized as
moderately-hard water. The specific conductance, hardness, alkalinity, and pH of the well water
during the four-week period immediately preceding the test are presented in Appendix 1.
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The well water was passed tirough a swn. dier to jercve patticles @ cier han
appr~ximately 25 um, and ~umped into 4 37,800-L storage tank ‘where the water was ac. +>7 wit"
spray nozzles. Prior to delivery to the diluter : *.2n., the warsr again was filtered to r+ movs
microorganisms and particles. Prior to use, a UV sterilizer was provided as 11 addi*iora) method
o1 water treatment. The results of periodic aaalyses performed to measure the concentrations of
selected contaminants in well water used by Wildlife Interiati-nal Itd ar: piesented in
Appendix IV.

Environmental Conditions

Lighting used to illuminate the cuitures and test chambers during culturing and testing w.:s
provided by fluorescent tubes that emitted wavelengths similar to natural sunlight (Colortone® .. 5.
A photoperiod of 16 hours of light and 8 hours of darkness was controlled with an automatic t.. .er
A 30-minute transition period of low light intensity was provided when lights wen: on and off to
avoid sudden changes in lighting. Light intensity at test initiation was 347 lux at the surface of the

water.

Temperature was measured in each test chamber daily during the test using a hand-held

thermometer. Temperature also was measured continuously in one negative control replicate using
a Fulscope ER/C Recorder. The target test temperature during the study was 20+1°C. Dissolved
oxygen and pH were measured in alternate replicates of each treatment and control group daily
during the test. Hardness, alkalinity, specific conductance and total organic carbon (TOC) were
measured in alternating replicates of the negative control (dilution water) at the beginning of the test
and at weekly intervals thereafter.

M-asurements of pH were made using a Fisher Accumet Model 915 pH meter, and dissolved
oxygen was measured using a Yellow Springs Instrument Model $1B dissolved oxygen meter.
Specific conductance was measured using a Yellow Springs Instrument Model 33 Salinity-
Conductivity-Temperature meter. Total organic carbon (TOC) was analyzed with a Shimadzu
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Modcl 5000 TOC Analyzer. Hardness and alkalinity values were determined by titration based on
procedures in Siandard Methods for the Examination of Water ond Wastewater (4).

A i ¢ t

Observations of each first-generation daphnid were made daily during the test. At those
times, the number of dead and immobile daphnids were recorded along with the ouset of
reproduction and any subiethal signs of toxicity (e.g., inability to maintain position in the water
co:..mn and uncoordinated swimming and cessation of feeding). The presences of eggs in the brood
pouch males, or ephippia also were recorded daily. The criweria for death included absence of
heurtbeat, white opaque coloration, lack of movement of appendages, and lack of response to gentle
prodding. Immobilization was defined as lack of movement except for minor spontaneous random

movement of the appendages.

With the onset of reproduction, the number of live and dead neonates produced by
fi_st-gereraior daphnids were recorded then discarded every Monday, Wednesday and Friday
drting the test. At those times, second-generation daphnids also were observed for abnormal
development and aberrant be ..avior, such as inability to maintain position in the water column,
~w.coordina‘ad swimining, and vessation of feeding. At the end of the test, surviving first-generation
dapi:mas  -ere measured for len:zth (distance f-om the apex of the head to the base of the spine) and

i weignt,

Stciistical analyses were performed on the survival of the first-generation daphnids, the
pumter of live young proci:ced per adult per reproductive day, and the length and dry weight of all
aarvivine first-generation daphnids. Survival data collected at 24 hours, 48 hours, 96 hours, 7 days,
= geys ar’ at the end of the test (Day 21) were analyzed using contingency tables and the chi-
e te: - o idextify treatment groups that were statistically significant (p<0.05) from the control
group. EC:T values for those same time periods did not warrant the use of statistical analysis and
were. sstimuted from the mortalivy data.
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Analyses of reproduction (number of young produced per surviving adult per reproductive
day) and growth (dry weights and lengths) were evaluated for normalit  using the Shapiro-Wilks
test and homogeneity using the Bartlett’s test. Negative and sclvent control data were compared
using a Student’s t-test and these data were pooled when no statistical d.fferences were found. An
analysis of varianc: test was used to determine whether or not statisticaly significant differences
existed among the experimental groups. Those treatments statistically diferent from the control

group were identified using the Bonferroni t-test.

The statistical analyses of survival, growth and reproduction data were used in the
determination of the no-observed-effect-concentration (NOEC) and lowest-observed-effect-
concentration LOEC). The maximum acceptable toxicant concentration (MATC) was calculated
as the geometric mean of the NOEC and LOEC. All statistical tests were made on 2 personal
computer using SPSS/PC Version 2.0 (5) or TOXSTAT Version 3.2 statistical software (6).

Analvtical Chemistry
Samples of test media solutions {test samples) were collected fror:. both test chambers of the

negative and solvent controls and the three highest treatment groups at the beginning of the test, at
weekly intervals during the test, and at test termination to determine concentrations of the test
substance. Due to the test method limit of quantitation (LC*)), the two lowest treatment groups were
not sampled. However, the five stock samples which supplied test substance stock solution for ail
the treatment groups were sampled at test initiation and termination. All test samples were collected
at mid-depth from each test chamber and were extracted immecdiately. Nominal test concentrations
are reported along with mean measured test concentrations in parentheses, where appropriate.
Analytical procedures used in the extraction and analyses of the samples are provided in Appendix
V.
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RESULTS AND DISCUSSION

Measurement of Test Concentrations

Results of analyses to measure concentrations of octabromodiphenyl oxide (OBDPO) in
stocx and water samples collected during the test are presented in Table 1 and in the analytical
chemistry report (Appendix V). Nominal test concentrations selected for use in this study were 0.13,
0.25,0.50, 1.0 and 2.0 ug/L. Due to the test method LOQ, the two lowest treatment groups were
not sampled. The mean measured test concentrations achieved in the test for the three highest
treatment groups were 0.54, 0.83 and 1.7 pg/L, which represented 108, 23 and 85% of the nominal

oncentrations, respectively. Stock solution samples collected at the beginning of the test ranged
from 91 to 99% of the nominal values, while stock solution samples at test termination ranged from
83 to 92% of the nominal values. Based on these results, along with the test substance delivery log
data and the diluter operational data, it appears that the nominal concentrations of the two lowest
treatment groups, although not measured analytically, should have been close to the expected values.
Mean measured test concentrations were used in determining the NOEC, LOEC, MATC and ECS0
values

Physical and Chemical Macsurements of Water

Measurements of tempe-ature, dissolved oxygen, and pH are presented in Tables 2, 3 and 4,
respectively. Water temperatures were within the 20+1°C range established for the test. Dissolved
oxygen concentrations were >77% of saturation throughout the test. Measurements of pH ranged
from 8.2 to 8.5. Measurements of specific conductance, hardness, alkalinity and total organic carbon
(TOC) of the negative controi are given in Table 5. No apparent differences were observed for any
of these parameters throughout the'exposure period.

[Viv. i

A summary of the observations of mortality and sublethal signs of toxicity of the adult
daphnids are shown in Table 6. Daily observations are provided in Appendix VI. By the end of the
test, mortality percentages in the negative and solvent control groups were 5.0 and 0%, respectively.
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All surviving adult daphnids in the negative and sclvent control groups appeared normal and heai:tsy
throughc.t the test. Survival in these two groups was not statistically different (p>0.05) and the data
from the contro! groups were pooled for comparison to the trez"ment groups. No statistically
significant difference (p>0.05) in survival existed in the 0.13, 0.25, C.50, 1.0 and 2.0 ug/L treatments
at 24, 48 and 96 hours, and at Days 7 and 14 or at test termination when compared to the poclad
control group. Mortality in the 0.13, 0.25, 0.50, 1.0 and 2.0 #g/L treatment groups was 10, 0, 5.0,
5.0 and 5.0%, respectively. Insufficient immobilization and/or mortality occurred during the test
to calculate EC50 values at 24, 48 and ©6 hours, and Days 7, 14 and 21. Therefore, the ECS50 for
the adult daphnids for those time periods was estimated to be greater than 2.0 ug/l (Table 7). The
NOEC for survival was 2.0 ug/L (1.7 ug/L, mean measured concentration), the highest concentra-

tion tested.

Reproductior.
The percentzges of aduits having eggs in therr brood pouch at cach day of the study is shown

in Table 8. Eggs were first cbser-ed in some daphnids beginning on Day 8 of the test. In general,
most adults contained eggs in their brood pevch duning tt.> reproductior peri-  f the test. No
Ciearly defined dose-response pattem of egg production was observed in the numbers of adults

holding eggs in their brood pouch.

A summary of the numbers of living and dead neonates produced per adult per reproductive

day is shown in Table 9 The number of live neonates produced der reproductive day and the

number of reproductive days are presented in Appendices VII and VIII, respectively.  For each
female, the young released per reproductive day was calculated by dividing the cumuiative number
of young released by the number of reproductive days. For each female, the number of reproductive
days is the number of days that the female was alive from the day of firs: brood release of any
female in the test to the end of the test. Adult daphnids in the negative and solvent control groups

produced an average of 5.3 and 5.5 live young per adult per reproductive day, respectively. There
was no statistical difference between these two groups, therefore, the two control groups were

pooled for comparison against the treatment groups. The mean numbers of young produced per




are presented in Table 10. No dead or immobile neonates were observed in the negative and solvent
control groups and all neonates produced by the adult daphnids in these groups appeared normal.
Similarly, all neonates produced by the adult daphnids in the 0.13, 0.25, 0.50, 1.0 and 2.0 n.2/L
treatment groups appeared normal. There were no dead or immobile neonates produced in these
groups. Furthermore, there were no aborted eggs observed in any control or treatment group during
the test. The NOEC for reproduction was 2.0 ug/L (1.7 ug/L, mean measured concentration), the
highest concertration tested.

GL(MJA
A summary of the mean lengths and mean dry weights of the first-generation daphnids are

preseiisd inn Tabies 11 and 12, respeciively. Individual measurements are provided in Appendix IX.
The mean length and mean dry weight of the adult daphnids in the negative and solvent control
groups were 4.39 mm and 0.601 mg, and 4.42 mm and 0.608 mg, respectively. When lengths and
dry weights of the negative and solvent control groups were compared, no statistically significant
(p>0.05) differences were found. Therefore, those data were pooled for evaluation of treat-

ment-related growth effects.

Mean lengths and dry weights of adult daphnids in the 0.13, 0.25, 0.50, 1.C and 2.0 ug/L
treatment groups were 4.50, 4.50, 4.48, 4.50 and 4.44 mm, and 0.630, 0.612, 0.609, 0.637 and
0.596 mg, respectively. The mean lengths and mean dry weights of the d»phnids in these groups
were similar to those in the pooled control greup. Any differences were slight, not dose-responsive
nor statistically different (p>0.05) from the pooled control group. The NOEC for growth was

%
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adult per reproductive day in the 0.13, 0.25, 0.50, 1.0 and 2.0 ug/L treatment groups were 6.7, 5.2,
5.7, 5.2 and 5.1, respectively. Neonates production in those treatment groups was not statistically

different (p>0.05) from the pooled controls.
The young produced by the adult daphnids were evaluated for mortality, immobility and
abnormal behavior. A summary of the observations made on the neonates for each observation day
l 2.0 ug/L (1.7 ug/L, mean measured concentration), the highest concentration tested.
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CONCLUS\,ONS

There were no apparent treatment-related effects on survival, reproduction or growth of

laphnia magna exposed to octabromodiphenyl oxide (OBDPO). For this study, the 24, 48 and

96-hour, and Day 7, 14 and 21 ECS50 values for survival were all greater than 2.0 ug/L (1.7 ug/L,
mean measured concentration), the highest concentration tested. Similarly, the no-ot-erved-effect-
concentration (NOEC) for this study (based on survival, reproduction and growth data) was 2.0 ug/l.
(1.7 ug/L, mean measured concentration), the lughest concentration tesied, while the lowesi-
observed-effect-concentration {LOEC) and the maximum acceptable toxicant concentration (MATC)
were estimated to be greater than 2.0 ng/L (1.7 ug/L, mean measured voncentration). Nominal test
crncentrations were based on the maximum solubility of the test substance in wa.er (approximately

< 0.5 kg/L) and the results of an exploratory range finding toxicity test (Apr.adix I).
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Table 1
Summary of Analytical CL.emistry Data
Sponsor: CMA’s Brom.inated Flame Retardant Industry Panel
Test Substance:  Octabromodiphenyl Oxide (OBDPO)
Test Organism:  Cladoceran, Daphria magna
Dilution Water:  Well Water
Nominal Test Measured Mean Mrasured Mean

Concentraticn Coiicentration Concentration Percent of
(g/l) Time Replicate (/L) (ug/L) Mominal

Negative: Control Day 0

>

<LOQ! - —
<LOQ
<LOQ
<LOQ
<LOQ
<LOQ
<LOQ
<LOQ

Day 5
Day 12
Day 21

Wr>wyw>w

Solvent Control Day 0 <LOQ - -
<LOQ
<LOQ
<LOQ
<LOQ
<LOQ

- T N
~ A

o0
<LOQ

Day 5
Day 12

>0 0> o>

Dav 21

=y -

»
»!

(o]

0.50 Day 0 A 0.484 0.54 108

B 0.506
Day s A 3.812 :

5 B 0.555
- Day 12 A 0.732
B 0.632
Day 21 A 0.451
B 0.413

1.0 Day C A 0.891 0.83 83
] B 0.857
1 Day 5 A 0.541
. B 0.583
Day 12 A 0.840
R 0.852
Day 21 A 0.577
B 0.681

! The limit of quantitation (LOQ = 0.250 ug/L) was based upon the product of the lowest standard (25.0 ug/L) end the
dilution factor of the control samples (0.01 ) apalyzed concurrentty wath the test samples.
* Not inciuded in the calculstion f the mean.
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Table 1 (Continued)

Summary of Anslytical Chemistry Data’

s——

—

Sponsor: CMA’s Brominated Flame: Retardant Industry Panel
Test Substance:  Octabromodiphenyl Oxide (OBDPO)
Test Orgenism:  Cladoceran, Daphnia magna
Dilution Water:  Well Water
Nominal Test Measured Mean Measured Mean
Concentration Concentration Concentration Percent of
(ug/L) Time chﬁ;gg (g/L) (ug/l) Norina}
20 Day 0 1.66 1.7 85
B 1.82
Day 5 1.50
= 1.99
Day 12 A 1.87
B 1.90
Day 21 A 1.50
B 1.16
Stock (mg/L)
1.8 Initiation 1.76 17 98
Termination 1.55 6
35 Initiation 3.22 31 2
Tamination 5.05 87
7.0 Initiation 6.91 6.7 99
Termination 6.43 92
i4 Initistion 1383 13 99
Termination 11.6 83
28 Initiation 25.4 25 9
Termination 24.0 )
L

' The limit of quantitation (LOQ = 0.250 ug/L) was based npon the product of the lowest standard (25.0 ug/L) aul the
dilution factor of the control samples (G.01) analyzed conzurrently with the test sampies.
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Table 5
Specific Conductance, Hardness, Alkalinity and Total Organic Carbon
in the Negative Control

Sponsor: CMA’s Brominated Flame Retardant Industry Panel
Test Substance: Octabramodiphenyl Oxide (OBDPO)

Test Organism: Cladoceran, Daphnia magna

Dilution Water: Well Water

Negative Control
Time
Parameter DayO, Rep A Day 7, Rep B Day 14,Rep A Day 21, Rep A

Specific Conductance 310 305 310 320

(umhos/cm)
Hardness 132 136 132 136

(mg/L as CaC0,)
Alkalinity 180 184 178 182

(mg/L as CaC0,)

Trsal Nesania Navlian
AUMAL WL BMINY \Wiaa UV

__ (mgC/L) <10 <1.0 < 1.0 (Rep B) <1.0 (Rep A)
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Table 7

Mortality/Immobility EC50 Values

Sponsor: CMA’s Brominated Flame Retardant Industry Panel
Test Substance:  Octabromodiphenyl Oxide (OBDPO)

Test Organism:  Cladoceran, Daphnia magna

Dilution Water:  Well Water

Lower 95%
EC50 Confidence
Time («g/L) Limits'

24 Hours >20 -

48 Hours >2.0
96 Hours >20
Day 7 >20
Day 14 >20
Day 21 >2.0 -

! Confidence limits could not be calculated with the data obtainad.

NA - Statistical method not used. Estimation made by visual interpretaticn of the
mortality/immobility data.
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Table 10
. Clinical Observations' of Neonate Daphnids
H
Sponsor: CMA’s Brominated Flame Retandant Industry Panc
Test Substance: Cctabrum:diphenvl Oxide (OBDPO)
Test Organism: Cladoceran, Dephnia magna
Dilution Water: Well Water
. Nominal Test Day of Study
i Concentrstion
E (ug/L) 9 12 14 16 19 21
: Negative Control 115 AN 374 AN 139 AN 295 AN 161 AN 365 AN
Solvent Control 68 AN 432 AN 426 AN 198 AN 342 AN 80 AN
0.13 171 AN 495 AN 508 AN 134 AN 370 AN 124 AN
025 133 AN 521 AN 88 AN 323AN 250 AN 135 AN
0.50 (0.54) 96 AN 399 AN 110 AN 233 AN 439 AN 329 AN
1.0 (0.83) 75 AN 507 AN 304 AN 200 AN 256 AN 109 AN
20017M 72 AN 315 A 62 AN 219 AN 401 AN 215245

! Observations: AN = Appeared Normal
Note:  Values in parentheses are mean measured test concentrations.
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Table 11

Mean Lengths of Surviving First-Generation Daphnids

—_
Soonsor: CMA'’s Brominated Flame Retardant Industry Panel
Test Substance: Octabromodiphenyl Oxide (OBCPO)
Test Organism: Cladoceran, Daphinia magna
Dilution Water: Well Water

Nominal Test Treatment Mean

Concentration No. per Length
(g/L) Replicate (mm) (= SD)

Negative Control 9 4.39 (= 0.078)
10

§
:

10 4.42 ( 0.042)
10

Solvent Control

8 4.50 (= 0.057)
10

0.13

10 : 4.50 (= 0.042)
10

wH> wWr wr wH

£ I 0

A AO Y Ty 4N
*r0 (F UL

]

1.0 (0.83) 4.50 (£ 0.071)

441 4.44 (= 0.035)

20(1.7)
10 4.46

W>» wyr Wy

The mean length in the pooled control group was 4.40 (x 0.055) mm.
Values in parentheses are mean measured test concentrations.
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Table 12

Mean Dry Weights of Surviving First-Generation Daphnids

Sponsor: CMA’s Brominated Flame Retardant Industry Panel
Test Substance: Octabromodiphenyl Oxide (OBDPO)

Test Organism: Cladoceran, Daphnia magna

Dilution Water: Well Water

Nominait Test Replicate Mean Treatment Mean
Concentration No. per Dry Weight Dry Weight
(ug/l) Replicate Replicate (mg) (mg) (= SD)

Negative Control A 9 0.577 0.601 (z0.034)
B 10 0.625

Solvent Control 10 0.622 0.608 (£0.021)
10 0.593

0.13 0.599 0.630 (£0.043)
0.660

0.25 1 0.597 0.612 (x0.021)

0.£27

0.50 (0.54) 0620 0.609 (= 6.012)
0.6;7

1.0 (0.83) 0.607 0.637 (& 0.042)
0.666

20(1.7) 0.587 0.596 (£ 0.012)
0.604

Note:  The mean dry weight in the pooled control group was 0.604 {+ 0.023) mg.
Values in parentheses arz mean measured test concentrations.
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APPENDIX II " ProjectNo.: 439A-104
WILDUFE INTERNATIONAL 0. Page10f3

AMENDMENT TO STUDY PROTOCOL
STUDYTITLE: OCTABROMODIPHENYL OXIDE (OBDPO): A FLOW-THROUGH LIFE-CYCLE
TOXICITY TEST WITH THE <LADOCERAN (Daphnia magra)
PROTOCOL NO.: 439%041296/DP-LCUSUB439 AMENDMENT NO.: 1

SPONSOR: wwm&m PROJECT NO.: 439A-104
Flaso Retardant Industry Pauel

EFFECTIVE DATE: December 18, 1996

AMINDMENT: Pags2:
C 18, 1996
wrmn-:a—yum
3 0.13, 025, 10 and 26 ad ive and
050, s/l ad Negative

TEST SUSSTANCENO.: 3637
Roceipt Datec April 11, 1996

: mMMnmum.uﬁnummmuhmuu
complete the protocol .
AMENDAMENT; ms.wmmwummumnﬂauu

peragraph:
Stock samples will aiso be collected sod snalyzed.
REASON: Athmdhwuqh'ﬂkﬂw-dw
AMENDMENT: P|p7,1mma=ﬁm.7ﬁm
Change:

To: compastments suspended in 25-1 stainless steed chambers.
r«mwwmuh«m.

REASON: Gmi&dkadd!ﬁu“vﬂmdl&mnbewi&ewdy.
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APPENDIX I Project No.: 439A-104
WILDLIFE INTERNATIONAL LD, Page2of3

AMENOMENT:  Page 9, Sampli.2 for Anaivtical Measuremenis

Change: Wmsmphwmbemﬂwdﬁmmmm;nhbegimingonbmn
spproximately weekly ictervals during the test, and at the

—Experimental Growp
Ceairol

LI S IS B VO W

-
EY

Takal Number of Sampies = 56

commnlon il be ¥t 282 __a .
Tar  Woater cammntles

s T FReicioed Lot boih B3t cmmirers of the negative and sotvent controls and 0.5,
LOMZOMwMu&eWJ&u,lMWM
whmdtﬁedﬁwubmwdhum Stock
sazpics will also be collected initistion of the test snd termination. In the event tha: 100% mortality
mhthm@dwmﬂmwwmm
iﬂmmwﬂlkmﬁeﬁdlnﬁ@h&mﬁm&ubﬂmﬂm}yzﬁ' i

immediately,
wcwiﬂnmwmﬁm(z giess or polyethylene botlc) and stored
ander refrigeratic o uniil xnalyzed. The sample scheme is sunmnarized below:

B
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PROPOSED NUMBERS OF WATER VERIFICATION SAMPLES
M— -0 Wockl  Wock2 _ Wek3
2 2
Selu Contral 2 2
0s 2 2
1.0 2 2
20 2 2
‘Water Vexification 10 10 10 10
Stock Semples s - . s .

NN NN
L~ I ¥ R VRV

REASON:
Cl-p-vknhmetbw.

4‘4 C %‘v . 2 -(t-zg

STUDY DIRECTOR DaTe

5%2%5&5&%5%%5%&""‘ m&élﬁ

Newmdl g 12/26/9¢
SPONSOR PRINCIPAL CONTACT DATE
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AMENDMENT TO STUDY PROTOCOL

STUDY TITLE:  OCTABROMODIPHENYL OXIDE (OBDPO). A FLOW-THROUGH LIFE-CYCLE
TOXICITY TEST WITH THE CLADOCERAN {Daphnia magna)

PROTOCOL NO.: 439/041296/DAP-LC2/SUB439 AMENDMENT NO.: 2

SPONSOR: Chemical Masuifactarers Association’s Bromiaated PRCOJECYT NO.: 439A-104
Flame Retardant Industry Pancl

EFFECTIVE DATE: December 18, 1996

AMENDMENT: Add the following pege a3 Appendix IL

REASON: To completo Appeadix II (Analytical Method).

%ﬁc 9,.. JR-1-FE

STUDY DIRECTOR DATE
hradaned—  pldlu
RATORY DATE 7
et STl rz-l26/9
SPONSOR PRINCIPAL CONTACT DATE
D au
P
@ 2>
"
cypa
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Method Outline for the Processing of
OBDPO in Well Water
]
Prepare quality control ssmples by directly fortifyiing well water contained
i scparatory funacls with an sppropriate stock solution.

'

Volametrically sample 100 mlL of cach test solation directly into its respective separatory fanncl.
]

ing 8 50 mL jnder, add 50 ml. of each and shake

layers 1o scparate. Deain the squeocs (lower) leyer into 8 250-mlL beaker, Drain the

cthyt acctate (upper) layer into 2 250-sl roundbottom flask
L}

Return the aquoous layer 10 the scparatory fmnel. Add 50 ml. of ethyl acetate 10 the beaker and
swisl the beskeer. th“hhhmuﬁhw
fraction. Shake sad pertition as described i the step sbove and combins cach extract i its

fespective romndbotiom flask; the total volwme shoukd be approximetely 100 mi.
1

Mmﬁ-ﬂbmud-’nnmm
4 40-50°C. Dowot evaporats 10 dryness.
!

Add spproximately 2-3 mL of ethyl scetate: 10 cach flask. Swid 10 dissolve residues.
Tramsfer the cxtract %0 a labeled 1S-ml centrifuge tobe. Add an additional
2-4 ml of ethyl acctate 10 the roundbotton Dask: swirl and combine
the rinsc and the previous rinse in the centrifuge tube.

]

Place the samples in & watcsbeth maintained at 40-50°C and evaporate the
samples 10 dryness wnder a gentle stream of nitregen.
]

Add the requisitc volume of diphenylether to each centrifuge tube and vortex for 10-20 seconds.
!
Transfer the diluted samples 0 stosampler vials and submit for GC/ECD amalysis.
1

For stock solutions, spike the requisite volume of cach dikuter stock into a 10-mL volametric
Bask containing 4-6 ml. of diphenylether. Adjust to volsme with diphenylether.
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OECD Guidetine 202, Part Il
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TSCA Tithe 40 of the Federal Code of Regulation
Part 797, Section 1330

Submitted to
Chemical Manafacturers Association's
MF&:MMM
1300 Wilson Boulevard
Arfington, Virginia 22209

é WILDLIFE INTERNATIONAL Lo,

3598 Commerce Drive
Easton, Many and 21601
(410) £22-3600

April 12, 199
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OCTABROMODIPHENYL OXIDE (OBDPO)X: A FLOW-THROUGH LIFE-CYCLE
TOXICITY TEST WITH THE CLADOCERAN

-2.

LARORATORY MANAGEMENT:  James P. Swigert, Pb.D. .

FORLABORATORY USE ONLY _

Proposed Detes:

Start Dase

(Daphnie magnc)

‘Termination Dese:

Project No.: Y2AA - /0‘/ Study Roour

Test Concentrations: Iat/Date

Test Substance No.: ipt Date:
PROTOCOL, APPROVAL

mﬁéc 94-’ é‘ -r"?é
= TN =

_ Moy 28 1996

SPONSOR'S REPRESENTATIVE DATE U
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INTRODUCTION

wmmmwm.wmmmmmu
mgmmnuwunm&mmmm
facility in Esston, Maryland. mwﬂ&WMnMnMﬂO@
Gaideline for Testing Chemicals, 202: Daphnia sp., Acuse lsmmobilisation Test and Reproduction
Ta(lxmswleMWMhmeUﬁM?my
rmmmmaxumewduwdwwmmm
1330, Daphnia Chromic Toxictty Test 3). Raw data for all work performed st Wildlife Internationa!
mu-mdummwmuﬁubymmnmmmmm
wu&mcanMMthnuMm

RURPOSE
Thmddnmdynbdn_ehdhwchmahmeemhmm
um«mmm-m-umumh.m
of 21 days.

EXPFRIMENTAL DESIGN

wﬂhWblM“duuﬁnmmnm
(dilation water) control, and if necessary, 8 solvent control for 21 days. Five noonste daphnids (<
umwﬂuﬂw-udmuwnum Test chanbers will
bwnﬂmawd”w“wubedwdutrdm

Mnmﬂum-mmuw and will be
HwMa&s&emdwwﬁﬁgmmmM
mwmduum-aammm Target
mﬂumﬂl@mﬂa&nﬁﬂqﬂdhu“mw
(whichever is lower). Geu:ﬂye&maﬁanumwmbe-mmahm
mmubnhmmg&mﬂmmmuawm
dilution factor would be more appropriate. Water sampies from appropriate test chambers will be
collected at specificd intervals for analysis of the test substance. Results of the analyses will be wsed
10 calculsie mean measured test concentrations.

Tomﬂbla.md#mdswﬂbewpruﬂymgnedumm{amum

initiation, mmmmdm“wmm‘wu\emamm
Ohuvmmdmvdmddmulaysofwxntymnbcpcfmneddzﬁymdtﬁmm

PROTOCOL NO.: 439/041296/DAP-LC2/SUB439




WILDLIFE INTERNATIONAL LTD. PROJECT NO.: 439A-104
-46 -
APPENDIX II

WILDLIFE INTERNATIONAL vLTD.

- -4-

daphaids. wuumdmumdwmwﬂum
and rocorded three tises per week (Mowdey, Wednesday and Friday). The results of the test will be
unwum(uumxmwmm
mnuha.“lu;%hr;‘?tn.l‘mﬂnhﬂdhnmzn The
BCS0 is defined a8 the concentration ¢ ated %0 couse death and/or immobilization in $0% of the
dephaids or soducs seproduction by 0. . of the control ds he'ds. In addition, the remults of the test
will be wsed 10 calculats the no cbecrved effoct concontr. - (NGEC) and ths lowest observed effect
conceatration (LOBC). mmim-ummum-
statistically significant effoct on survivel, seproduction o growth, The LOEC is defined a9 the lowest
mum.mwmnmmcm The
-ﬁ-mmmmmﬂum-umnd
the NOEC aad LOEC.
MATERIALS AND METHODS

Text Sohatancn

muﬂl-nﬂhnmqhduﬂlmdbm
prodeced by thos mesufactwers (Albemaric Corporation, Ameibrom LTD, and Grest Lakes
Chemical Corporation). mwm*ﬂhmuddqdmda&d
e thoos mumsfacturers’ product. Prior 10 use in the study, equel weights of tcat substancs from cach
muﬂhpui.m’hi“din‘uam&h
l“dmhnbhumommhn.hum
Mdﬁm:—ﬂeﬂuwhbudﬁﬂﬁedhmw
and bottom of the container. The subsampics will be snalyzed by Albemarie Corporation
determing the homogeneity of the mixture. An additional sampic of the composite will be collected
mtﬁhmd-ﬂmdbumamgng
substance, HW“«MManu&Mdhﬂm
details of the procedure will be amended 10 the protocol. The mesn OBDPO peroent of the
homogeneity samples will be wsed for the study.

m«um«mm«mmmhmww
Laborstory Practice Standerds (GLP), 40 CFR Part 792.31. The Sponsor is responsible for providing
charucterized accoing 10 GLP’s prior (0 its use ie the study. If written verification of GLP test
substance characierization is not provided to Wikilife lotemational Ltd., it will be noted in the
complisnce stateme:it of the final report.  The sttacked form IDENTIFICATION OF TEST

PROTOCOL NO.: 439/041296/DAP-LCY/SUB439
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SUBSTANGBYSWR(AMDWNMwMHMm(«G}
5 .
NMBWHGMMwhHMMme
any wnused test substance and/or test substance containers remaining st the end of the study.

B i ol Test C -

The test substance wifl be administered to the w3t organism in water, This route of
Mmd&dbﬂmiw&em%mdmbm
organismny.

The iest substance will be mixed directly into the dikation watzr or may be firsk mixed with
8 solvent. I & solvent is wsed, the test substance will be dissolved in the sotvent 10 form s stock
solution that will subscquently be sdded 1o the dilution water. Reverse osracsit wate will be the
solvent of choico, sithough dimethyl formamide, tricthyicne givenl, methancl, ethancl, cv acetone
slso may be wsed. I an organic solvent is vequired, thes 8 goivent control syoup will be inchded in
the cxpersimental design along with & negative (dlution water) control group. The conceatration of
the arganic solvest will act exceed 0.1 ml/L, when possible. The solvent concestration in the
ﬂauﬂmﬂheﬂbhmmwhumm
the test substance.

Test Organism

The ciadoceran, Daphnta magna, has beea selected as the test specics for this study. Dsphaids
are representative of an important group of squatic invertcbrates, and have been selected for use in
lhmbmdmmn—ahmvndmdm=&_&=‘_.=y Dol oona s o e
used in the test will be less than 24 hours oid and will be oblained from cultures maindained at
Wildlife Intcrnational Lid, Easton, Marylsod  The identity of the species will be verified by the
supplicr of the original cultwre or by “ildlife Intermational Ltd. persoanel using appropriate
taxonomic keys such as Pennak (4).

Daphnids will be cultured in water from the same source and at approximately the same
temperstare as will be used during the test, except that the culture water is supplemented with

selenium.  Duphnids in the cultures producing ~onates for the test will be held for at least 10 days
prior to collection of the neonates for testing. i< nates from daphnids that show signs of disease or

PROTOCOL NO.: 439/041296/DAP-LC/SUB439
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mﬂuh-ﬁ-um mimhmm&ﬂm&
—dbmlymﬁru'n;

xport.

Rilntion Weter .
Wnﬂhh*ﬁﬁ‘uﬁdwﬂhdﬁdh-ﬂm
mycuaﬁg'huohmwm-'g The weter will be passed
- Naﬂﬁdmﬂh.ﬂmwﬂﬁnbwﬂhmwh
- spray moxzics, Mbuhmﬂh&ubua—dww-m
mhmbmm-dhmila Wusadl’arah-‘-.nduf-;

ihﬂgf@g@g._;;_—‘—hh;_,‘_—.‘. ?ﬁﬁhmﬁm.wdmm

tamce are approximatcly:
e %

Spexific Conductance, umhosicm 330

e

. iHI

it hifh

.giri

iigi;

Hi

kg

HHE

Faigg

it

mmy.pﬂndwedﬁcMﬂbeMnﬁybm&e
comsisteacy of the well water. Mﬁmdummhhw
paiodnuﬁlhuwiﬂbepwiﬂedhdnl‘nﬂm Anslyses will be performed at least
m—nynmumdmmmmmdu

PROTOCOL NO.: 439/041296/DAP-LC2/SUB439



PROJECT NO.: 439A-104

WILDLIFE INTERNATIONAL LTD.

-49 -
APPENDIX I

WILDLIFE INTERNATIONAL. LTD.

-7-

well water. A’hd&emmﬁdymdﬂmgvﬁhd&mhlbﬁukmh
Table 1.

Tt Apparatus

AMMﬂkaMaﬁmdﬂzuMa
npﬁn(ﬁﬁmm)mﬂ,nﬂa“mﬂ.w&nm. A syringe pump, perictaitic
mwlﬁﬂ:hﬁevﬂhu&bdﬁw&uaﬁmmﬁ@gmmuﬂ
will be controlled uting rotamcters. The rotamcters will be catibeated prior o the test and verified
sad/or calibrated at kcast once 8 week during the test, Afler mixing, test solutions will be spiit 10 cach
replicate chamber. mmdvmqﬁtbﬁaﬂiagwﬂlkwpﬁubthw
Mwwywymwmh&mﬁwmmbymmdmtm%d
the mean flow rat of the two replicates. w'ﬂbehddbmwwi
rmummanuscwmmm Test chambers
will bold spproximately 6.5 Hters of water. Test compartments will be constructed from $00-mL,
MMM&OQ'-MHBG'-E& Nylon mesh screen will cover
mmuwﬂadadwbpeﬁum»nwuﬁudh
compartment. Two compartments wili be suspended in cach replicate test chamber. Test chambers
ﬂummmwumunm-w
of20+ 1°C. m-:m-muwa.mmmam»m
potential cross contamic.ation between test systems. Tammuwm&cm
sumber, test concentration snd replicate.

m%ﬂ&%&&:ﬁ“—:—%ﬁiﬁiSmm‘
test solution every 24 hours. Peristaltic pumps will be calibrated sad/or verified before the sest and
at feast once a veck during the test. Syringe pumps, if used, will be calibrated before the test. The
dﬁmduwbﬂmmummb@um4mwhbhmhadam
establish equilibrium concentrations of the test substance, The general operstion of the diluter will
hwwyuummwﬁywumdahamuhwu
end of the test.

PROTCCOL NO.: 439/041296/DAP-LC2/SUB439
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Exvi | Conditi

Mdhwh&a“um&h‘m-daquﬂl
um»wmuuwﬂ.nm-&@gw
50). AM‘IGM‘M-‘SM‘M-!&W'&-M
Simer, A 30-minute wansition of low light intcasity will be provided whea lights 90 oa and off 1o
avoid sudden changes in gt imteasity. Light imensity will be messwred af \est initistion with &
SPER Scientific Lad. Rght meter ~ equivalent.

The target test semperaturs will be 20 & 1°C. Temperature will be messwred in each gest
uchlﬁdhnduﬂy“ﬁhuuﬁ.aw
Ml‘mbﬂhmﬁhmmimmw
seplicate. Mmﬂhwﬂﬁawmlﬁrbu
initiation and at Jcast weekly thereafier.

m-gp-ilh.—d'-h&nﬁimihmﬂww:)
unﬂﬂ-dﬂy“-’u?ﬂnwmwﬂbmm
meter, or oquivalent. hhmhm«“ﬂ&-““m
axyges saswemonts will be mede in cvery test chamber sad spproprists sctioas will be takea afier
consultation with the Spomscr. Messurcmcats of pH will be mads in aliernate replicaics of cach
mﬂc—dmuub"ﬁndﬁytﬂc-‘qatfﬂcuwﬂs
pH mcter, or equivalons, lemmﬁalm-aﬁy.&dndmpad )
Sempersture smacasurements will be taken at that time, then discontinwed.

wm.mmummmmﬂuw
im*dh%(ﬂum)Wau%dlﬂym
wntil test terminetion. mdhﬁymﬂu“w&ﬂlﬁg
iﬁei—iu-ﬁﬁiwmpﬁcmqlud’m
) Mmaumm.v&.wmmnm
Conductivity-Temperatare meter, or cquivalent. Total orgamic carbon will be anelyzed with o
Shimadrs Model 5000 TOC analyzer.

Biclosical Of .

mmmﬁ-wﬂummﬁumﬁmumd
reproduction, sad clinical signs of toxicity. The criteria for death include sbacace of heartbeat, white
WMHJW“WNMJ@M&MM
Wim::h&dwwkmmmm
of the appendages. Mdﬁdﬁmdmﬂywwﬁtylommhu

PROTOCOL NO.: 43%/041296/DAP-LCYSUBA439
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Wwwmw
whmmum
Mi mw«mm

(""Mwmmmw

Water samples will be cdlemm —
ppeoxtmately weckly icrvals A,
Ofthe tes substance. I the cveat Aoty
tresiment will terminats fnlom Mg e
from ech s chamber tnd sy oy
s o Pty bt g
summarived below:

Wby

The sbove sumbers o P i
Quality control (QC) samples such g "Wmmumm
the analyticai chemistry phase ol’ihw WWWMMMM
also will be collected from at Jeast o W’“‘*Wlwmawn
mypmoﬂhcmmbstwddm%q

PROTOCOL NO.: 43904 IBQDMW”
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Anahvtical Chemi

Chemical snalysis of the samples will be pesformed by Wildlife knernational Lad.  The
amglytical mcthod used will be based upos methodology provided by the Sponsor (Appendix IT). The
methodology wsed (0 analyae the test samples will be documented in the raw data and summarsized
in the final report.

Duta Analvacs

Statistical anelyses will be performed on the swrvival of fisst-gencration daphnids, the senber
of live young produced per adult per reproductive day, and the length and dry weight of all surviving
first-gencration daphnids.

ECS9 valucs with 95% confidence imtesvals will be calculsted when possible by probit
asalysis, the moving average-angle method, or binomial probebility (6, 7, 8, 9) wsing mortali-
tyVimmobilization aad reproduction dats collected at 24 hours, 48 hours, 96 hours, 7 days, 14 days,
and at the ead of the test (Day 21). Swvival dats slsc will be evalusied at those same times 1o
identify thoss trestments statistically diffrest from the control group using 2 X 2 contingency tables
or  similer statistical comparison test. If @ solvent control growp is wsed in addition to a scgative
control growp, these two groups will be compered by & Studeat’s tiest. I %0 statistical diffcrences
are found, them the dats of the two control groups may be pooled. I statistical diffcrences are found,
then cither the segative or solvent coowrol groups will be wsed 0 evaluste the Weatment-relsted
effects.

Anslyscs of reproduction (mumber of young produced per surviving adult per reproductive
day) and growth (weight and length) data will be cvalusted for normality snd homogeseity of
of vasisnce (ANOVA) and multiple means tests (¢.g., Dunnett’s, Bonferroni, Schefle) will be wsed.
I data fail the tests for normality or homogencity, the transformations will be tried in an attempt
S sncmact the sondiine, When the date traneformatinns fail o corvect for aoanormality ar -
heterogencity of variances, sonparasctric procedures will be used 10 identify statistically significent
differences among the experimental groups. If a solvent control group is wsed in addition 10 2
megative coatrol group, thea two groups will be compared by a Studest’s test-test. If mo statistical
differences are found, thea the two groups may be pooled. If statistical difTerences are found, then
cither the negative or solvent control group will be used to cvaluate the trestment-related effects.

The statistical analyses of survivel, growth and reproduction dats will asid but msy not be
exclusively used in the determination of the no obscrved effect conceniration (NOEC) and lowest
observed effect concentration (LOEC). The maximum acceptable toxicant concentration (MATC)

PROTOCOL NO.: 439/041296/DAP-LC2/SUB439
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will be calculated »- the geometric mean of the NOEC and LOEC. All statistical eveluatioins will
bedoneu'ngoonm:ialavailablccompnwsonmsu:hsTO)GTAT(lO)a’SPSSi?C'r(H,‘.

Mw&mwmwumwmmwmm

be lienited t0:

pPNAW S W N

— e
~ e v

12,
3.

g =

A copy of the signad protocol

Tdentification and characterization of thx: tes', substance, if provided by ibe Sponsor.
Dates of initiation and termination ~f the study.

Length and dry weight measurements.

wm

Test organism culture records.

Resuks of rangefinding tests, when applicable.

Deily observations.

Wat=r chemistry ealculstions (e.g, bardness and alkalinity).
nm&,uumwmmmmmummor
analytice] measurements.

Test conditions ad physical/chemical measurements.

Calculation and peeparation of (st concentrations.

Copy of final report.

FINAL REPORT
Afmﬂmokamle&cMwm&mdbyWMchwm The

report will inctude, but not be limited to the following, when spplicable:

1.
2

Name and acress of the facility performing the study.
Dmnponwhichdnesadywuhkiﬂcdndmhei 1t is the responsibility of the
Spmmpmidelhcfmddaclhum:cmdedfadmisuypahdogmd/u
mmmmuwumm
Ammtdwﬁmsigﬂbydwsmbimwgmyaxpdmswﬁmd
Laboratory Practice Standards.

PROTOCOL NO.: 439/041296/DAP-LC2/SUB439
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mmmnwhuwmmwhu
origiaal protocol.
m«mmw—gmmmcmmﬁ
strength, purity, compasition, snd other informetion provided by the Sponsor,
mum«uum&um«mrm
by the Spoasor or contracted to Wildlife Inscraational Lad.

A description of the methods wsod to condhct the test.
Amdhumnﬁﬁgummﬁemmiﬁmﬁd
Amdumﬁuumummumm
bu“ﬁﬁ&uh*d«ﬁnd“wmd
the duration of the test.

A description of ¢ “umstances that mey heve affected the quality or integrity of the dsta,
mmdummuamaummd
sapervisory personnel involved in the shdy.
Amdummammaum.
mﬁ.ﬂyﬁdb&hﬁd&dﬂyﬁdéﬂy&damd
the conchsions drews Gom the ssalyses.

Statistical methods weed 10 evaluste the data.
mwummaaﬁauw-sm«mm
iavolved in the study.

The location where raw dats and final report are 10 be stored.
Ammmummmmmm;@g%;ﬁmﬁ;&
were mede and (indings rcported 10 the Study Director/Management.
Hikmb&mﬁuu%bu“mwihhm
wmmumhumd-mwwmmm. The
smendment will clearly identify the part of the final report that is being amended and the
reasoas for the amendment, and will be signed and dated by the Sty Director.

PROTOCOL NO.: 439/041296/DAP-LC/SUB439
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CHANGING OF PROTOCOL
Planaed changes to the protocol will be in te form of written amendments signed by the
Study Director and the Sponsor’s Representative. Amendments wiil be considered as pant of the
protocol and will be attached to the finaf protocol. Any other changes will be in the form of written
deviations filed with the raw data. All changes to the protocol will be indicated in the final report.

GOQD LABORATORY PRACTICES

mmwuwammwwmmus&
(NGRMM)MOECD(ISBNﬂ-“-IMJ). Each stady conducted by Wildlife
WMBMWW&WWMMMW
for compliance with Good Laboratory Practiccs, Standard Operating Procedercs and the specified
protocol. Amdmﬂmmm-ﬂ&mhaﬂ
portions of the study conducted by Wikdlife International Lad. The Spoasor will be responsible for
mﬂwwwammwmmm..
residuc analyses or pethology). Raw data for ail work performed at Wildlife tnternationsl Ltd. snd
8 copy of the final report will be filed by project mumber in archives located on the Wildlife
wm&«unmwonbbuwdﬁdhhwm
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TABLE }

PESTICIDES, ORGAN!CS. METALS AND OTHER INORGANICS ANALYZED
IN WILDLIFE INTERNATIONAL LTD. WELL WATER

TARGET LIMIT OF DETECTION

4 mpl
0.02 mg/L
1 mel
000! mg/l._

£001
£0.0]
£ 0.0i
£ 0.01
£0.01
£0.03
5001
£091
£ 00!
<001
£0.01
£ 0.0l
£ 0.01
£ 00!
£ 0.01
5001
£ 001
5001
5 0.06
503
<03
£03
<03
PCB-1243 <903
PCB-1254 <03
PCB-1260 s03

wmuwmmmuum‘m Results from each
mmmmmwmr«uw::uuanmm
Lud archives.

Interastional Lid.

ii§§éééiiééiﬁiiéiiéiﬁéiiii
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TABLE 1 (Continucd)

PESTICIDES, ORGANICS, METALS AND OTHER INORGANICS ANALYZED
IN WILDLIFE INTERNATIONAL LTD. WELL WATER

ANALYSIS TARGET LIMIT OF DETECTION _
Organophosphorus & Ovganoaitrogen Pesticides
Axinphos Mcthyl <3 ugl
Compins S
<
Demeton <03 L
Diazinon <03 4l
Dichlorvoes <03 4l
Dimethoste <03 gl
Disulforon <2 ugll
EPN <:_§ ‘:«,L
m < ~
Fenthion <05 gL
Feasulfothion <3 sl
Mopics <05 et
<
Mevaphos <25 ugl.
<
o 3 =
Vo <
Parathion <03 m
Phorate <03 L
Roanel <2 ugll
Stirofos <06 L
Salfrsenn <01 e
Salprofos <03
Tepp <03 m
Tolasthion <03
Trichloroaste <03 .l )
Actual snalysis is besed on availablc methodologics at the testing facility. Results from cach
snauel analysis with the limit of desection for cach chemical is retained in the Wildlife
Ih:ﬂimmlI.ltl.-ti-’ves.
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TABLE 1 (Continued)

PBTIC!DES, ORGANICS, METALS AND GTHER INORGANICS ANALYZED
IN WILDLIFE INTERNATIONAL LTD. WELL WATER

TARGET LIMIT OF DETECTION

<0.02
<0.02
<0.02
<9.02
<0.02
<0.02
<0.02
<0.02
<04

<04

<40
<3
<$
<S5
<500
<5
<5
<45
<3
<3
<3
<3
<10
<500
<3
<35
<500
<15
<10

methodologies at the testing facility. Results from cach
Mmlymﬂh&ehmddﬁmfandadmmdsmmdmhm&
International Lid. archives.

gL
ug/l
ug/l.
up/L
ug/L
mg/l
syl
s/l
gL
ue/L
g/l
g/l
uplL
s/l
ug/l
sl
we/L
s/l
s/l
wenfl.

e

ééééﬁééﬁ
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IDENTIFICATION OF TEST SUBSTANCE BY SPONSOR
To be Complcted by Sponsor

Test Sebstance Identity (aame 10 be used im the report):

Reference Standard (f spplicable): Analytical Standard:
Ioternal Standard:

Test Substance Sample Code or Baich Number:

Test Substance Purity (% Active Ingredicnt): Expiration Detec

Test Sebetance Characicrization

Haye tho ideatity, ity snd composition or other characteristics

Test Sebetance Siorage Conditions

Pleass indicate the recommended storage conditions st Wikdlife Internationad Lid

Has the ity of the fest substance under conditions

. Test Concentrations: O &gm)%mu

D&?& uﬁmwlm
V. Touicity infonmation:
Mamesalisn: RMLDSO____ MouseLDSO__
Aquatic: Invertcbrate Toxicity (EC/LC50) Fish Toxicity (LC50)

Other Taxicity Information (inchuding findings of chronic and subchronic tests):

VI Classification of thc Compound:

nsocticid
“=— Microbial Agent

Other:

PROTOCOL NO.: 439041206/DAP1.(I/R1TR40
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APPENDIX III

Specific Conductance, Hardness, Alkalinity and pH of Well Water Measured
During the 4-Week Period Immediately Preceding the Test

Spoansor: CMA'’s Brominated Flame Retardant industry Panel

Test Substance: ~ Octabromodipkeny? Oxide (OBDPO)
Test Organism:  Cladoceran, Daphnia magna

Dilution Water: Well Water

Mean Rang
Specific Conductance 305(N=4) 300-310
(Lanhos/cm)
Hardness 127(N=4) 124 - 128
(mg/L &s CaCo0,)
Alkalinity 175N =4) 174 - 176
(mg/L as CaC0,)
apH _ 83IMN=4) 8$3-84
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Analyses of Pesticides, Organics, Metals and Other inorganics
in Wildlife International Ltd. Well Water'

Sponsor: CMA® sBmmndeameRmrdmtIndusumecl
Test Substance: j

Test ism:

Dilution Water:

ANALYSIS MEASURED CONCENTRATION

Miscellan-ous Measurements

Total Dissolved Sclids

Ammonia N'trggen
Total Organic Carbon®
Total Cyanide

Organochlorines and PCBs

Aldnn

Alpha BHC

Bex BHC

Deita BHC

Gamma BHC (Lindane)
Chlordane

DDD, pp’

DDE, pp’

DPT, pp’

Dieldnn
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mg/L

mg/L
ug/L.
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‘Ana!yw;} nerfﬁm’xes by Environmentsl Science & Engineering, Inc., Gainesville, Flotida for samples coliected on
August
* Analvees Eg:_foxmed by Wildi: & international Lid. for the sample collested on »&ugujf 14, 1996.
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Samples of test media solutions (test samples) were collected from a flow-through life-cycle
aquatic toxicity study designed to determine the effects of octabromodiphenyl oxide (OBDPO) to
the cladoceran (Daphnia magna). This study was conducted by Wildlife International Ltd. and
identified as Project Number 439A-104. The analyses of these test samples were performed at
Wildlife International L:d. by gas chromatography (GC) with electron-capture detection (ECD).
Test samples were received for analysis and extracted between December 18, 1996 and January 8,
1997 and analyzed between January 14, 1997 and January 28, 1997.

Test Substances
The composite test substance (OBDPO) used for the analytical portion of this study was

prepared by Wildlife International Ltd. and assigned identification number 3637 (Refer to page 10
regarding composite test substance preparation). The test substance was used to prepare calibration
standards and fortification samples.

Analytical Method
The method used for the analysis of the test samples was based upon methodology provided
by the Sponsors.

The analytical method consisted of volumetrically pipetting a 100-mL portion of test solution

directly into a separatory funnel. Added to the sample was 50 mL of ethyl acetate. The solution was
 shaken (with venting) for approximately one minute after which the two liquid phases were allowed
to sepaate. The lower aqueous phase was drained into a beaker and the remaining ethyl acetate
extract was drained into a 250-mL roundbottom flask. The aqueous phase was returned to the
separatory funnel and an additional 50 mL of ethyl acetate was added to the beaker. The ethyl
acetate was gently swirled within the beaker before being transferred to the separatory funnel. The
extraction/separation proczss was repeated and the organic extract was combined in the roundbottom




WILDLIFE INTERNATIONAL LTD. PROJECT NC.: 439A-104

-69 -

APPENDIX V

flask with the first extract. Using a waterbatl, ..~intained at a temperature between 40-50°C, the
extract was rotary evaporated to a volume of approximately 2-3 mL. This solution was transferred,
with rinsing, to a graduated 15-mL centrifuge tube and evaporated to dryness under a gentle stream
of nitrogen. The extract was dissolved using either 1 or 2 mL diphenylether and vortexed
10-20 seconds. The diluted extract was transferred to autosampler vials and submitted for analysis

by gas chromatography.

Concentrations of octabromodiphenyl oxide (OBDPO) in the test samples were determinad
by gas chromatography (GC) equipped with an electron-capture detector (ECD). Chromatographic
separations were achieved using a Restek Rtx-1 column (15 m x 0.53 mm D, 0.10 pum .ilm
thickness). The instrumental parameters are summarized in Table 1 and a method flow chart is

provided in Figure 1.

Calibration Curve, Limit of Detection and Limit of Quantitation
Calibration standards for uctabromodiphenyl oxide (OBDPO), ranging in concentration from

25.0 to 250 ug/L, were analyzed with each series of test sampics. Linear regression equations were
generated using the sum of peak area responses of the components of octabromodiphenyl oxide
(OBDPO) versus the respective concentrations of the calibration standards. A representative
calibration curve is presented in Figure 2. The concentration of octabromodiphenyl oxide {OBDPO)
in the test samples was determined by substituting the s:an 2 peak area responses into the applicable
linear regression equation. Representative chromatograsui. »{low and high calibration standards are

shown in Figures 3 and 4, respectively.

The instrument limit of detection {LOD) for this study was set based upon the injection
volume (2 uL) and the lowest standard concentration (25.0 ug/L). The LOD was set at 50 pg

injected on-column. The methnd limit of quantitation (LCQ) for these analyses was set at
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0.250 g/L based upon the product of the lowest standard and the dilution factor of the control
samples analyzed concurrently with the test samples.

Matrix Blank and Fortification Saml

Along with the actual test sample analyses, four matrix blanks were analyzed to determine
possible interference. No interferences were observed a: or above the LOQ during the test sampie
analyses (Table 2). A representative chromatogram of a matrix blank is presented in Figure 5.

Well water samples were fortified at 0.400, 1.00 and 3.00 ug/L and analyzed concurrently
with the test samples to determine the mean procedura! recovery (Table 3). A representative
chromatogram of a matrix fortification is presented ir Figure 6. Sample concentrations were
adjusted for a mean procedural recovery of 119%.

RESULTS

Sample Analysis
Test samples were collected from the flow-through life-cycle toxicity study with cladoceran
(Daphnia magna) at test initiation (Day 0), at Day 5, at Day 12, and at test termination (Day 21).
The measured concentrations of octabromodiphenyl oxide (OBDPO) in the test samples collected
at study initiation (Day 0) ranged from 83 to 101% of the nominal concentrations (Table 5). Test
samples collected at Days 5, 12 and 21 (test termination) had measured concentration ranges of 75
~ to 111%, 84 to 146% and 58 to 90% of nominal concentrations, respectively. Stock solutions
analyzed at test initiation and test termination yielded mean percent recoveries of 94%, 89%, 96%,
93% and 89% for the 1.8, 3.5, 7.0, 14 and 28 mg/L stock solutions, respectively (Table .). A
representative chromatogram of a test sample taken at Day 21 is shown in Figure 7.
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Table 1

Typical Gas Chromatographic Operational Parameters

INSTRUMENT: Hewlett-Packard Model 5890 Gas Chromatograph (GC)
Equipped with a Model G1030A Chemstation

DETECTOR: Hewlett-Packard Electron-Capture Detector (ECD)
ANALYTICAL CCLUMN: Restek Rix-1 Column (15 m x 0.53 mm, 0.1 ,sm film thickness)
INJECTOR TEMPERATURE: 300°C
OVEN: Initial temperature: 150°C

Initial hold time: 2.00 minute

Ramp: 5.0°C/minute

Final temperature: 300°C

Final hold time: 3.00 minutes

DETECTOR TEMPERATURE: 300°C

INJECTICN VOLUME (splitless): 2ul

CARRIER GAS (Helium): 5 p.s.i. (head pressure)

MAKE-UP GAS (Argon/Methane): 65 ml/minute

OC TABROMODIPHENYL OXIDE
(OBDPQ) PEAK RETENTION
TIMES AND RANGE:
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Table 2
Matrix Blanks Analyzed Concurrently During Test Sample Analysis
Sample
¢ Ocabromodipheny Oide
(4;‘211’:4.) Type ) (OBDPO) (g/L)'

MAB-1 Matrix Blank <LOQ

MAB-2 Matrix Blank <LOQ

MAB-3 Matrix Blank <LOQ

MAB-4 Matrix Blank A <LOQ
! The limit of quantitation (LOQ = 0.250 ng/L) was based upon the product of the lowest standard
(25.0 ug/L) and the dilution factor of the control samples (0.01) analyzed concurrently with the test

samples.
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Tabie 3

Matrix Fortifications Analyzed Concurrently During Test Sample Analysis

Concentration of Octabromodiphenyl Oxide (OBDPO)

Sample Number (ug/l) Percent
(439A-104-) > Recovery
Fortified Measured
MAS-1 0.400 0389 972 |
MAS-2 1.00 1.25 125
MAS-3 3.00 332 111 i
\
MAS-4 0.400 0.476 119 |
MAS-$ 1.00 113 113 |
MAS-6 3.00 343 114 1
MAS-7 6.400 0.575 144
MAS-8 1.00 .32 132
MAS-9 3.00 3.54 118
MAS-10 0.400 0.529 132 ‘
MAS-11 1.00 1.16 116
MAS-12 3.00 337 112
Mean = 119%
Standard Deviation = 123
n= 12

Results were generated using Excel 4.0 in the full precision inode. Calculated values may differ slightly.
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METHOD OUTLINE FOR THE PROCESSING OF OCTABROMODIPHENYL
OXIDE (OBDPO) IN WELL WATER

Rinse separatory funnels, roundbottom flasks and centrifuge tubes with ethyl acetate.
l

Prepare quality control samples by directly fortifying well water contained in
separatory funnels with an appropniate stock solution.
}

Volumetrically sample 100 mL of each test solution directly into its respective separatory funnel.
i

Using a 50 mL graduated cylinder, add 50 mL of ethyl acetate to each sample. Stopper and shake each
sample (with venting) for approximately one minute. Allow the organic and aqueous layers to
separate. Drain the aqueous (lower) layer into a2 250-mL beaker. Drain the ethyl acetate
(upper) layer into a 250 mL roundbottom flask.

i

Retumn the aqueous layer to the separatory funnel. Add 50 mL of ethyl acetate to te beaker
and swirl the beaker. Pour the ethyl acetate rinse into the separatory funnel containing the
aqueous fraction. Shake and partition as described above and combine each exiract in
its respective roundbottom flask; the totai volume should be approximately 100 mL.

§

Rotary evaporate each sample to approximately 2-3 mL using a waterbath maintained at
40-50°C. Do not evaporate to dryness.

$

Add approximately 2-3 mL of ethyl acetate to each flask. Swirl to dissolve residues. Transfer the
extract to a labelled 15-mL centrifuge tube. Add an additional 2-4 mL of ethyl acetate to the
roundbottom flask; swirl and combine the rinse with the previous rinse in the centrifuge tube.

|

Place samples in a waterbath maintained at 40-50°C and evaporate the samplies to dryness under a
gentle stream of nitrogen.
i

Add the requisite volume of diphenylether to each centrifuge tube and vortex for 10-20 seconds.
!

Transfer the diluted samples to autosampler vials and submit for GC/ECD analysis.
{

For stock s~lutions, spike the requisite volume of each diluter stock into a 10-mL volumetric flask
contaiting 4-6 mL. of diphenylether. Adjust to volume with diphenylether.

Figure 1.  Analytical method dow chart for the analysis of octabromodiphenyl oxide (OBDPO) in
freshwater.
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Figure 2. A representative calibration curve for octabromodiphenyl oxide (OBDPO).
Slope = 1831.70; Intercept = -15639.9.
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2ok Results

Reteation Peak ] Peak
Time Ares ! deight
{min) {ut"vsec; | fuvi

73,233 83711 1041

. 36357 | 8% 1254

17.647 3517 480

19.463 __ s21e 785

2321 3743 501

25.00 | 16.157 | 29011 4040

Fig.ce 3. A renresentative chromatogram of a 25.¢ ug/L octabromodipheny! oxids (OBDPO)
¢ ndard (0.05 ng or-column).
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- Figure 4. A representative chromatogram of a 250 #g/L. octabromodiphenyl oxide (OBDPO)
standard (0.50 ng on-column).
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24.00]
22.00]
20.00-]
18.00—
Aqt
16,003
3l
14.00
av 3
12.00-]
10.00-]
8.00 —{i
1
€.00 -]
b 7 "
4.00 —J I
-
2'” T L] L Ll l T L] i T ' [ L 14 1 ]' L3 L]
0.00 10.00 20.00 30.00
Minutes
Peak Resulrs
1 Retention ' Peak Peak Measured
] °°':.P°“°““ Time '  Area Height Int. Dﬁ:_::;’“ Coac.
(min) (uV*sec) (uv) YE (ppb)
1} Br7a 14.080 3493 389 | BV 1.000 N
2| Br7b 15.727 1911 215 | 88 1.000
3] ersa 17.067 1082 115 | 88 1.000
4| Brsb 18.953 1091 110 | v 1.000
S| Br9a 23.000 Miseing 1.000
6| osbro 14.080 7577 828 | Group 1.000 12.675

Figure S. A representative chromatogram of a matrix blank, 439A-104-MAB-2.
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e
22.00-
20.00-]
18,00
16 .00
-
14.00-]
3
av .'i
u.oo-:‘! r’
no.oof'!
3
8.00 -]
3 Br7b
§.00 —| Br74 rob
- r9a
4.00 —i! I r " et
O '
LWV =¥ T Y ) T T T T L T 3 T T T l T T
0.00 10.00 20.00 30.00
Ninutes
Peak Results
l:c"qimt Retention Poak 'M Int. | Dilutica Neasured
Time Area deight Type Factor Coac.
(ain) (uVesec) (uv) (ppd)
1| er?7a 14.423 18163 2227 | ve 1.000
2] 87> 116,137 23300| ez ve 1.000
3| BeBa So4.12.637 L ®s81]| 7 1094 V. 1.000
4] Br8b  j.10.ea3 T LA3l01) 1950 (8B 1.000
[ 892§ 23197 T _874s ..-J283 1 ve 1.000
(6] 080PO 16.137 ... 71491 9716 Growp 1.000 47.569

Figure 6. A representative chromatogram of a matrix fortification, 439A-104-MAS-4
(0.400 .g/L). -




Pat.

WILDLIFE INTERNATION L oD

PROJECT NO.: 439A-104

, 24.00-]
22.00
20.00-]
18.00]
16.00]
14.00—
av ]
12.00
19.00-
=
8.00 -
: 7a
-4
o _' w P'Fr‘}r
8b
Pt’l
4.00 j M‘w&;ﬁ JU‘LA R N
2.06 3‘, L] T T T l ¥ T T T ‘ L T T T I ¥ T
9.00 10.00 20.00 30.00
: 3
Peak Results
#| Compcount | Retenticy Feak ;:g‘:t Int. | Dilution | Measured
Naza (mio (uVesec) (av) Type | Factor | oy
2| Br7a 14.303 31562 3400 | VB 1.000
2§ Br7b 16.183 22264 2167 | v 1.960
3] Bréa 17,510 16320 1865 | vv 1.000
4] Begb 15.473 14215 1376 | vv 1.000
S| Brda 23,230 11476 1066 | BV 1.000
5| ospro 14.303 95638 9884 | Group 1.000 ] 68.709
Figure 7. A representative chromatogram of a test sample cn Day &1, 439A-104-37 (1.00 ug/L

nomuinal concentration
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WILDLIFE INTERNATIONAL LTD.

APPENDIX VII

Neonate Production’

Sponsor: CMA’s Brominated Flame Retardant Industry Parel
Test Substance: Octatromodiphenyl Oxide (OBDPO)

Test Organism: Cladoceran, Daphnia magna

Dilution Water: Weli Water

Nominal Test
Concentration

(ug/L) Replicate
Negative Control

21
32
2%
34

20
18

8
22

Solvent Control

62
34
32
43

39
24
34
36

34
15
33
14

0.50 (0.54)

i4

-
Py

20
9

1.0 (0.83)

27

2

A
E
C
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C
D
A
B
C
D

2
H

' All neonates produced were alive and appeared normal.
Note: Values in parentheses are mean moasured test concentrations.
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CMA’s Brorrinated Flame Retardant Industry Panel

Test Substance: Octabromodiphenyl Oxide (OBDPO)

Cladoceran, Daphnia magna

Well Water

9
k-1
5
A
g
k=
3
e
]
<
:
g
r
Z
3
]
5
.
2
;

Test Organism:
Dilution Water:

Sponsor:

Note: Values in parentheses are mean measured test concentrations.

WILDLIFE INTERNATIONAL LTD.




WILDLIFE INTERNATIONAL LTD. PROJECT NO.: 439A-104

-93 -

APPENDIX IX

Length and Dry Weight of Surviving First-Generation Daphnids

CMA’s Brominsted Flame Retardant Inaustry Panel
Dctabromodipbenyl Oxide (CBDPO)

Cladoceran, Daphnic magna

Well Water
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WILDLIFE INTERNATIONAL LTD. PROJECT NO.: 439A-104
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APPENDIX IX (Continued)
Length and Dry Weight of Surviving First-Generation Daphnids
Sponsor: CMA'’s Brominated Fiame Retardant Industry
Test Substrace: Octabromodipheayl Oxide (OBDPO)
Test Organusm: -Jladoc.ran, Daphnic magna
Dilutioe Water: ‘Nell Waser
E
Nominal Test Individual Replicate Mean Ind:vidual Replicate Mean
Councentration Leugth Length Dry Weights Dry Weights
W) Replicate (mem) (mm) (mg) (@)
0.13 A 4.45 4.46 0.57 0.599
430 0.53
4.50 0.59
4.65 0.79
445 0.56
4.35 0.56
445 0.57
4.55 0.62
4.65 4.54 0.70 0.660
B 475 0.79
4.35 0.58
4.40 0.56
4.35 0.53
4.7 0.69
4.4 0.58
4.30 0.90
455 .67
4.40 0.60
02s A 4.70 447 0.61 0.587
4.40 0.58
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APPENDIX IX /(' ntinued)

Length and Dry Weight of Surviving F.rst-Geaeration Daphnids

Sponsor: CMA'’s Brominates . Tame Retardant Industry Panel
Test Substance: Octabromodipbenyl O: .de (OBDPO)

Test Organism: Cladoceran, Daphnia » : gna

Dilution Water: Well Water

Nominal Test Individu-.i
Concentration Length
wg/L) (mm)

0.50 (0.54) 4.80
415
4.40
435
445
4.5¢
4.45
2.40

~.45

4.65
4.60
4.55
4.60
4.75
4.55
4.45
430
4.60
4.15

1.0 (0.83) 445
4.35
4.55
4.65
435
4.45
450
435
4.40

4.35
4.45
4.65
4.65
A70
4.50
439
4.70
4.65
4.35

MNote:  Values n parentheses sre maan measuned! test concentraticns.
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APPENDIX IX (Cont:nued)

Length and Dry Weight of Surviving First-Generation Daphnids

Spoasor: CMA'’s Brominsated Flame Retsrdant Industry Panel
Test Substance: Octabromodipbsnyl Oxide (OBDPO)
Test Organism: Cladoceran, Daphnia magna
Dilution Wster: Well Water
Nominal Test Individual Replicate Mean Individual Replicate Mean
Concentration Length Length Dry Weights Dry Weights
(uol) Replicate (tom) (mm) (mg) (mg)
200.7) A 435 441 0.56 0.587
4.40 0.55
4.15 0.50
4.45 0.59
4.55 0.69
4.60 0.72
435 0.57
4.40 0.52
445 0.58
B 4.40 4.46 0.57 0.604
445 0.59
4.60 0.67
435 0.52
4.60 0.69
440 0.53
435 0.55
430 0.50
4.55 0.69
4.60 0.73

Note:  Values in parentheses are mean measured test concentrations.
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APPENDIX X

Personnel Invcived in the Study

The following key Wildlife International Ltd. personnel were involved in the conduct or
management of this study:

James P. Swigert, Ph.D, Manager, Aquatic Toxicology

Barbara J. Markley, Ph.D., Manager, Analytical Chemistry
Timothy Z. Kendall, Laboratery Supervisor, Analytical Chemistry
William C. Graves, Senior Aquatic Biologist

Mark A. Mank, Aquatic Laboratory Supervisor
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APPENDIX XI
REPORT AMENDMENT

OCTABROMODIPHENYL OXIDE (OBDPO)
A FLOW-THROUGH LIFE-CYCLE TOXICITY TEST
WITH THE CLADOCERAN (Daphnia magna)
WILDLIFE INTERNATIONAL LTD. PROJECT NUMBER: 439A-104

Rationale for Amendment:

After finalization of the report, it became apparent that the solubility of the test substance
in water was not 2.0 ug/L, but <0.5 ug/L and therefore had to be changed in the report.

Original Report:
Amended Report:

Reason:

Title Page

The amended report date was added. The total number of pages was
changed from 97 to 99.

To indicate that the report was an amencad version.

Page 2
New signatures and dates were added.

To provide new signature and date for the amended final report.

Page 3
New signature and dates were added

To indicate the date(s) the amended final report was audited and
reported to the Study Director/Management.

Page 4

a. New signatures and dates were added.
b. Change: Mark Jaber, Wildlife International Toxicologist
To: James P. Swigert, Ph.D.

a. To indicate the dates of the approval of the amended final report
b. To indicate that James P. Swigert, Ph.D. will approve the amended
final report for laboratory management.




PROJECT NO _439A-104

Original Report:
Amended Report:

Reason:

Orniginal Report:
Amended Report:

Reason:

Onginal Report:
Amended Report:

Reason:

Original Report:
Amended Report:

Reason:

Pages 5 and 6

"Amended Report" was added to the Table of Contents.
Appendix XI- Report Amendment was added to the Table of Contents.

To revise the Tabie of Contents to include new Appendix X1.

Page 7

Approximadte limit of water solubilitv was changed fror1 2 ug/L to <

0.5 g/l

To provide the correct water solubility limit of the test substance.

Page 8, Experimental Design section, 4th and $th sentences

(< 0.5ug/L) was added in the 4th sentence, and the 6ih sentence was
reworded based on the test substance water solubility.

To provide the correct water solubilitv limit of the test substance and
the basis for selection of the maximu:.. nominal test concentration.

Page 19, last senternce.

(approximately 2 ug/L) was changed to (approximately < 0.5 ug/L)

To provide the correct water solubility limut of the test substance.

AMENDMENT SIGNATURES:

bl C Sy

Study Director

o, gm‘\rz‘—'

Management

REVIEWED BY:

ﬁﬁfln’fa (1 Peaten
Kimberly A. }goxter

Quality Assurance Representative

5-20-7%F
DATE

5 /20 /57
DATE /




