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SUMMARY

SPONSOR: 3M Corporation

“TEST SUBSTANCE: PFOS

‘WILDLIFE INTERNATIONAL LTD. PROJECT NO.: 454-102

STUDY: PFOS: A Dietary LC50 StudywiththeMallard

RESULTS: “The dietary LCS50 value for Mallards exposed to PFOS was determinedto

be628 ppm a.i. with a 95%confidenceinterval of448ppma.i. to 958 ppm
ai. The slope ofthe concentration-response curve was 3.67 andthechi
square value was 2.13. The no mortality concentration was 146 ppm a.i
Baseduponreductionsin bodyweightgainatthe 73.2 ppm ai. test
‘concentration,theno-observed-effectconcentrationwas 36.6 ppma.i.

TEST DATES: Hatch- April 13, 1999

Acclimation - April 14-22, 1999
Experimental Start April 22, 1999
Experimental Termination

NOMINAL TEST
CONCENTRATIONS:  0,9.1, 18.3, 36.6, 73.2, 146, 293, 586, and 1171 ppma.i.

TEST ANIMALS: Mallard (Anas platyrhynchos)

AGETESTANIMALS: 10daysofageattestinitiation

SOURCE TEST ANIMALS: Whistling Wings, Inc.
PO Box I-A
113 Washington St.
Hanover, IL 61041-3512

STUDY COMPLETION: April 26, 2000
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INTRODUCTION

This study was conducted by Wildlife International Ltd. for 3M Corporation at the Wildlife

Intemational Ltd. toxicology facility in Easton, Maryland. The in-life portionof the test was

conducted from April 22, 1999 to May 14, 1999. Raw data generated at Wildlife International Ltd.

and acopy ofthefinalreportarefiledunder Project Number454-102inarchiveslocatedonthe
‘Wildlife International Ltd. site.

OBJECTIVE
Theobjectiveofthisstudy wastoevaluatethetoxicity of atestsubstancetothe mallard (Anas

latyrhynchos) administered through the diet for five days. An LCS0 value will be calculated, if

possible.

MATERIALSANDMETHODS
ThemethodsusedinconductingthisstudyarebaseduponproceduresspecifiedintheU.S.

Environmental Protection Agency Series 850 Ecological Effects Test Guidelines OPPTS Number

850.2200 (1) Section 71-2 of the Environmental Protection Agency's Registration Guidelines,

Pesticide Assessment Guidelines, FIFRA Subdivision E, Hazard Evaluation: Wildlife and Aquatic

Organisms (2); OECD Guideline 205, Guideline for Testing of Chemicals, Avian Dietary Toxicity

Test (3); and upon ASTM Standard E857-87, "Standard Practice for Conducting Subacute Dietary

Tonicity Tests with Avian Species” 4).

TestSubstance
The test substance was received from 3M Corporation on October 29, 1998 and was assigned

‘Wildlife International Ltd. Identification Number 4675 upon receipt. The test substance was white

powder identified as: FC-95;Lot No.:217. The reported purityofthetestsubstance was 98.9%, with

an expiration date of 2008. Followingtest termination, the test material was reanalyzed. The results

of reanalysis indicate atest substance purityof90.49%. All test concentrations have been adjusted to
reflec the purity reported on the new Certificate of Analysis (Appendix I), The tes substance was
stored under ambient conditions.

The intemal standard was received from 3M Corporation on July 2, 1998 and was assigned

‘Wildlife International Ltd. identification number 4526 upon receipt. The intemal standard, a granular
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material, was identified as: 1H, 1H, 2H, 2H Perfluorooctane Sulfonic Acid, Chemical Abstract

Number: 27619-97-2. The standard was stored under ambient conditions

TreatmentGroups
“Thetestconsistedof ageometricseriesofeighttestconcentrationsand acontrolgroup. Thirty

‘mallard ducklings were assigned tothecontrol groupandten mallard ducklings were assigned to each

ofthe treatment groups. Birds were sorted by weight, then chosen indiscriminately from within each
represented weight class for placement into control and treatment groups. The birds were housed in
brooding pens containing five ducklings each. On Day 0, following experimental start, the Sponsor
requestedtheadditionofa 10 ppmtestconcentration. Birdsfrom thesamelotthatremainedaftertest

initiationwereusedfortheadditionaltestconcentration. Nominaldietaryconcentrationsusedinthis

study were 0, 9.1, 18.3, 36.6, 73.2, 146, 293, 586 and 1171 parts per million active ingredient (ppm

ai). Thedietary concentrations wereestablished based uponknown toxicitydataandinformation
suppliedbytheSponsor.

Eachgroupwasfedtheappropriatetestor controldietforfivedays. Duringtheexposureperiod

thecontrolgroupreceiveduntreatedfeed. Followingthefive-day exposureperiodallgroupswere

givenuntreated basaldietforthree days.OnDay 8, halfof the treatment andcontrolbirdswere
‘euthanized and liver weight and tissue, blood, and bile samples collected for analysis. The remaining

‘birds were fed basal ration until Day 22. On Day 22, these birds were sacrificed and also sampled for

liver weightandtissue,blood,andbile.

DurationoftheTest
‘Theprimary phasesof thistestand their durations were:

1. Acclimation-9days.

2. Exposure - 5 days.

3. Postexposureobservation - 3 or 17 days

TestBirds
Al mallard (dns playrhynchos ) were 10 days ofage and appeared to be in good health at

initiationofth test. The birds were obtained from Whiting Wings Inc., Hanover, IL. and were
‘hatched on April 13, 1999. Birds ranged in weight from 96 to 204 grams at test initiation. The birds

usedinthisstudywereimmatureandcouldnotbedifferentiated bysex. All birdswerefromthe
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same hatch, pen-reared and phenotypically. indistinguishable from wild birds. All birds were
acclimatedtothecagingandfacilitiesfrom thedayafterhatch until initiation ofth test.

AnimalDiet
Throughoutacclimation andtestingall test birdswerefed agamebird rationformulatedto

Wildife Intemational Ltd's specifications (Appendix II). Water from the town of Easton public
water supply, and feed were provided ad libitum during acclimation and testing. The birds received
0formofantibiotic medicationduringacclimationortesting.

DietPreparation
Thetestsubstancewasmixeddirectlyintotheration.Mixing wasdonewith aHobart mixer

(Model Number AS200T). All dietary test concentrations were adjusted to 100% PFOS based upon
thereportedpurity ofthetestsubstance. AllditaryconcentrationsandtheLCS0valuearereported
asppm ai. in thediet. Nominaldietarytestconcentrationsusedinthsstudywere 9.1, 18.3, 36.6,
73.2, 146,293, 586 and 1171 ppm a.i. (AppendixIV).

Dict Sampling
Samplesofthetest diets werecollectedtoverifythetestconcentrationsadministered andto

confirm thestability andhomogeneityofthe testsubstanceinthe dicts. Homogeneityofthetest
substanceinthedictwas evaluatedbycollecting six samples fromthe 9.1 ppm a. ai.andsix
samples from the 1171 ppm a.. ai. test dicts at preparationon Day 0. Homogeneity samples were.
collected fromthetop, middle andbottomofthelefandrightsections ofthe mixing vessel. The
homogeneity samples also served as verification samples. One verification sample was collected
fromthecontroldiet andtwoverification sampleswere collected fromeachremaining treatment.
group at preparation on Day 0. At the end of the exposure period (Day 5), one sample was collected
from the control and two samples were collected from each treatment group to determine stability of

thetestsubstanceinthe diet. Thestabilitysampleswerecollectedfromfeed remaininginthefeeders
after being at ambient test pen conditions for five days. Samples were transferred immediately to
‘Wildife Intemational Ltd. analytical chemistry.

AnalyticalMethod
Themethodusedforthe analysisoftheavian dietsampleswasbased upon methodology

developed at Wildlife International Ltd. and entitled “Method Outline for the Determinationof PFOS

CG1281
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in Avian Feed”. Avian diet samples were extracted with methanol, Methanolwasaddedfo a
requisite quantity of feed contained in a French-square glass bottle. Bottles were capped and shaken
ona shaker table. Samples were vacuum filtered using qualitative filte paper. The retained feed was
rinsed three times with methanol into the filtrate. The filtrate was transferred to a volumetric flask
and brought to volume with methanol. As appropriate, samples were further diluted with methanol
Each sample then was diluted with a 50% methanol: 50% NANOpure® water solution containing
0.100mg 4H PFOS (internal standard)L and 0.05% formic acid (v/v) so they fell within the
calibration range of the PFOS methodology. A method flowchart is provided in Appendix II,
Figure 1.

Concentrations of PFOS in the standards and samples were determined by reversed-phase high
performance liquid chromatography using a Hewlett-Packard Model 1100 High Performance Liquid
Chromatograph (HPLC) with a Perkin-Elmer API 100LC Mass Spectrometer equipped with a Perkin-
Elmer TurbolonSpray ion source. HPLC separations were achieved using a Keystone Betasil Cs

analyticalcolumn (100mm x 2mm LD, 3pmparticle size). Theinstrument parametersare
‘summarizedinAppendix II, Table 1

Calibration standards of PFOS prepared in a 50% methanol : 50% NANOpure® water solution
containing 0.100mg 4H PFOS (internal standard). and 0.05% formic acid (v/v), ranging in
concentrationfrom 0.00229 to0.0457mg a.i/Lwereanalyzedwiththesamples. The sameandmost
prominent peak response for PFOS was utilized to monitor PFOS in all calibration, quality control,
and study samples. No attempt was made to quantify PFOSonthe basisofindividual isomeric
components. Linear regression equations were generated using peak area response ratios (PFOS
intemal standard) versus the respective concentration ratios (PFOS: internal standard) of the
calibration standards. A. typical calibration curve is presented in Appendix Il, Figure 2. The
concentrationof PFOS in the samples was determined by substituting the peak area response ratios
into the applicable linear regression equation. Representative ion chromatograms of low and high
calibration standards are presented in Appendix I, Figures 3 and 4, respectively.

“The method limitof quantitation (LOQ) fortheseanalyseswassetat 1.15ppma. calculatedas
the productofthe lowest calibration standard analyzed (0.00229 mg .i./L) and the dilution factor of
thematrix blank samples (S00). 1285
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Two matrix blank samples were analyzed to determine possible interferences. No interferences
were observed at or above the LOQ during sample analyses (Appendix III, Table 2). An interference

inthefeed appearedatapproximatelythesameretention time asthepeakofinterestbutitwaswell

below the LOQ. A representative chromatogramof a matrix blank is presented in Appendix III,

Figure 5.

Avian diet was fortified at 4.57, 183 and 1830 ppm a.i. and analyzed concurrently with the

samples to determine the mean procedural recovery (Appendix III, Table 3). Sample concentrations

‘werenotcorrectedforthemean proceduralrecoveryof94.7%. Arepresentativechromatogramof a

‘matrix fortification is presented in Appendix III, Figure 6.

An example calculation is presented for sample number 454-102-2, nominal concentration of

18.3 ppm a.i.inaviandiet.

Intl Weight: 100
Final Volume: 200 mL

Dilution Factor: 100 (intermediatedilution factor finaldion factor)
PFOSPeak Area: 113568
Internal StandardPeak Area: 413160
Peak Area Ratio: 0.2749

Calibration curve equation
Slope: 2.77397
Intercept: 001894
Curves weighted (1).

(Peakarea ratio -(Vintecept) x LS. ConcentrationPFOS (mg a/L)atinstrument =(oakarea ratio=(Yeiterocpy)x1S, Concentration
Siope

_ 02749-00189 x 0.100 mg.
© 271397

= 000923 mgain

Note: 1S. = internalstandard. 001286
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eros i. PFOS(mgai/L)atiniument x Final Volume0 x Dilution FactorGpmabinsample = RD

__000923x0200x100
oor

= 18sppmai

PFOS (ppm a.) in samplei = PAE100PercentofNominal Concentation Rea

= oso"Tm

‘HousingandEnvironmentalConditions
During acclimation and testing, all birds were housed indoors in batteries of thermostatically

‘controled brooding pens manufactured by Safeguard Products, Inc. Each pen had floor space that
‘measured approximately 62 X 90 cm. Ceiling height was approximately 25.5 cm. Extemal walls,

ceilingsandfloors were constructedof galvanizedsteel wire and sheeting. Birdsweresortedby
weight, then chosen indiscriminately from within each represented weight class for assignment to
pens. Eachgroupofbirds wasidentifiedbypen numberandtestconcentration. Individualbirds
were identifiedbywing bands.

During thetesttheaveragetemperatureinthebroodingcompartmentofthepenswas 38°C  2°C
(SD). Average ambient room temperature for this study was 25.2°C 07°C (SD) with an average
relative humidityof 53% 18% (SD). The photoperiod (maintained by a time clock) was sixteen
hoursof lightperdayduringacclimationandthroughoutthetest. Thelightsourcewasfluorescent
lights which closely approximate noon-day sunlight. The birds were exposed to an average of
approximately 207 lux of illumination. Housing and husbandry practices were based on guidelines
established by the National Research Council 5).

Observations
During acclimation all birds were observed daily. Birds exhibiting abnormal behavior or physical

injury were not used. Following test initiation and continuing until termination, all birds were
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observed at least once daily. A record was maintained of all mortality, signs of toxicity, and
abnormal behavior

AnimalBody Weights/Feed Consumption
Individual bod weights were measured at the initiationof the test, on Day S, on Day 8 for all

birds, and on Days 15 and Day 22forallremainingbirds. Averagefeedconsumptionvaluesduring
the exposure period (Days 0-5) and the post-exposure observation period (Days 6-8) vere determined
by pen for each treatment group and the control group. Additionally, feed consumption was
determined for Days 8-15 and 15-22forthe remaininghalfofthetreatmentand control birds. Feed
consumptionwasdeterminedbymeasuringthe changeintheweightofthefeedpresentedtothebirds
over agivenperiodoftime.Theaccuracyoffeedconsumptionvaluesmayhavebecnaffectedbythe
‘unavoidablewastageoffed bythebirds.

GrossNecropsy
Al testbirdsthatdidduringthecourseofthetet and al birdsremainingatthe termination were

Subjected to agross necropsy. Additionally, liver weight and liver tissue, serum and blood solids, and
bile were collected from birds euthanized on Day 8 and 22, and when possible from those that died
duringthecourseofthestudy.

‘StatisticalAnalyses
Mortality data were analyzed using the computer programofC.E. Stephan (6). Theprogram was

designed to calculate the LCS value and the 95% confidence interval by probit analysis, moving
average method or the binomial probability method (7, 8, 9). In this study the LCS0 value was
determinedbythe probitmethod. Theslopeoftheconcentration-responsecurveandresultsofthe
goodness of fit test are reported. Body weight data were compared by Dumet’s test using
TOXSTAT software (10,11). No statistical analyses were applied to fed consumption data.

RESULTS

DietAnalysis
“Avianditsampleswerecollectedfromthe 9.1,18.3 and 1171 ppma.i. testconcentrationsand

analyzed to evaluate homogeneityofthe test substance in the avian diet. The analysisofthese
samples also served as verification of test substance concentrations. Resulting mean measured.

©012838
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concentrations, standard deviations and coefficients of variation (CV) for these test concentrations
were9.8 + 0.969 ppm ai. (CV= 9.94%), 19.5+2.13 ppmai. (CV = 10.9%)and 1196 £70.2 ppm
ai. (CV = 5.87%), respectively (Appendix IIL, Table 4). Control avian diet samples collected during
the test showed no interferences above the LOQ. Samples collected during the test to verify the 36.6,
73.2, 146, 293 and 586 ppm aii. test substance concentrations had mean measured concentrations of
40.2,74.5, 174, 291 and 537ppmaii. respectively. These values represented 110, 102, 119, 99.3 and
91.6%ofthe nominal concentrations, respectively (Appendix II, Table 5). Analysisofavian diet
samples collected from feeders after being held at ambient temperature for five days averaged 119,
97.4, 130, 104, 94.3, 101, 101 and 95.0% ofthe Day 0 values for the 9.1, 18.3, 36.6, 73.2, 146, 293,
586 and 1171 ppm ai. test substance concentrations, respectively (Appendix III, Table 6). A
representativechromatogramof atestsampleisshowninAppendixI,Figure7.

MortalitesandClinicalObservations
Nomortalities occurredinthecontrol group,andall birdswerenormalinappearanceand

behavior throughout the test. There were no treatment-related mortalities or overt signsoftoxicity in
the 9.1, 18.3, 36.6, 73.2, or 146ppm a.i. treatmentgroups (Table 1and Appendix V). However, there
was 20% (2 of 10) mortality in the 293 ppm a.. treatment group, 30% (3 of 10) mortality in the 586
‘ppm ai. treatmentgroupand 90% (9 of 10)inthe 1171ppm a.. treatmentgroup.

Inthe 293 ppma.i.treatment groupsingle mortalitieswere notedonthemomingsof Day 7and
Day8. Signsoftoxicitywerefirst observed onthemorningofDay 4and continueduntil termination
forthosebirds sacrificedon Day 8anduntilthe aftermoon ofDay 8forthosebirds sacrificedon
Day 22. All birds in this treatment level displayed sigasoftoxicity. These included reduced reaction
to stimuli (sound and motion), loss of coordination, ruffled appearance, lethargy, and lower limb
weakness. ~Allremaining birds appearedtohaverecovered and werenormalin appearanceand
behavior fromthemorningofDay 9untiltesttermination.

At the 586 ppm a.. treatment level there were threetreatmentrelated mortalities, one cach noted
on the morning of Day 5, Day 6, and Day 7. Signsoftoxicity were first observed on the morning of
Day 3 and continued unil termination for those birds sacrificed on Day 8 and until the afternoon of
Day 8 for those birds sacrificed on Day 22. All birds in this treatment level displayed signs of
toxicity. These included reduced reaction to stimuli (sound and motion), ruffled appearance, lower
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limb weakness, and lethargy. All remaining birds appeared to have recovered and were normal in

‘appearanceandbehavior fromthe morningofDay9untiltesttermination.

In the 1171 ppm a.i. treatment group there were nine treatment-related mortalities. The first two.

‘mortalities were found on the moming of Day 4, followed by four mortalities on Day 5, two

‘mortalities on Day 6 and the final mortality on Day 7. Overt signsoftoxicity were first observed on

the morning of Day 2 and the single surviving bird continued to display signs of toxicity through the
aftemoonofDay 8. Signsoftoxicity observed among birds in the 1171 ppm a.i. treatment group
included reduced reaction to stimuli (sound and motion), loss of coordination, prostrate posture,

depression, convulsions, ruffled appearance, lower limb weakness, and lethargy. The one surviving
bird appearedtohaverecoveredandwasnommalinappearanceand behaviorfromthemorningof
Day 9 until test termination.

BodWeightandFeedConsumption
Whencomparedtothecontrol group, therewerenoapparent treatmentrelatedeffectsonbody

weight among birds in the 9.1, 183, or 36.6 ppm ai. treatment groups. There was a satstcally
significant(p<0.05)reductioninweightgainatthe9.1 ppma.i. level forthe Day 0-5 periodthatwas
reflectedinsignificantlylower(p<0.05) meanDay 5body weight.Whencomparedtothecontrol

‘group, reductions in weight gain were also statistically significant (p<0.05) for the Day 5-8 period,
resulting in a significantly (p<0.05) lower Day 8 mean body weight. However, differences from the

controlgroupatthe9.1ppma.i. level appeartobeducto a lowermean Day 0bodyweightforthe
9.1 ppm ai. levelandwerenotdoseresponsive. Therefore,thesedifferenceswerenotconsidered
treatment related.

There was a marked, tratmentrelated, concentrationtesponsive effct on body weigh in the
732,146, 293, 596, and 1171 ppm .i. treatmentgroups duringthexposure period (Days 0-5) (Table
2 and Appendix VI). These reductions were statistically significant at p<0.05 for the 73.2 ppm a.i.

level and at p<0.01 at the 146, 293, 586 and 1171 ppm .i. levels. Duringthe Day 5-8 postexposure
period, weight gain continued to be reduced for surviving birds in the 293, 586 and 1171 ppm a.i.

reatment groups. These reducions were siatsticaly significant at p<0.01 for tho 293 and S86 ppm
ai. levels. Differences at the 1171 ppm ai. level were marked but could not be statistically

compared. Body weight loses and reductions in weight gain at the 293, 586 and 1171 ppm a.. levels
were reflected in significantly (p<0.05 or p<0.01) lower mean body weights on Days 5, §, 15, and 22
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ofthetest. Atthe 146 ppma.i. levelmeanbodyweightsonDays§and 22werealso significantly
(9<0.05) lower than the control group. During the Day 8-15 and Day 15-22 post-exposure periods,
bodyweightgainappearedcomparableamongal groups.

‘Whencomparedtothe control group,therewas amarkedreductioninfeed consumptioninthe
293, 586, and 1171 ppm a. treatment groups during the exposure period (Days 0-5). A reduction in
feed consumption continued to be observed through Day 15 in the 293, 586-and 1171 ppm ai

treatmentgroups.

GrossNecropsy
Duringthe courseofthetest,allbirdsthatdiedweresubjectedto agrossnecropsy. Necropsy

results for birds found dead were similar. Common observations included thin condition, loss of
‘muscle mass, altered spleen color, empty crops, and empty gastrointestinal tracts. * Findings were
consideredtobetreatmentrelated.Detailsofthenecropsyfindingsareprescatedin Table 4

Halfofthe surviving birds were subjectedtogross necropsy on Day §andthe remaining birds on
Day22,followingtettermination. Thenecropsy resultsforbirds euthanizedonDay §and Day 22.

from the 18.3, 146 and 1171 ppm a.i. treatment groups were unremarkable. One bird in the control
groupandonebirdinthe 36.6ppma.. treatmentgroupwerenoted withretainedyolksacsduring
necropsyofbirdson Day8. Asinglebird in the 9.1 ppm a.i. treatmentgroupnecropsiedonDay§
was noted assmall, with alackofmusclemass. Inthe 73.2ppm a.i.treatment groupone bird
necropsiedonDay §wassmall, witha lackofmuscle mass,andhad a 2x 0.5cmabscesscontaining
caceousnecroticmaterialontheright sideoftheabdominalwall. Duetothenatureofthelesions
observed in birds, and the isolated incidence of occurrence, the findings listed above in euthanized

birdsfrom the9.1, 36.6,and 73.2 ppm ai. treatmentgroups werenot consideredtoberelatedto
treatment. Inaddition,all remaining birdsinthecontrol,9.1, 36.6, and 73.2ppma.i. treatment
‘groupswerenonremarkable.

In the 293 ppm a.i. treatment group, one bird euthanized on Day § was noted with an incidental
findingof a retained yolksac. Asecondbirdinthe 293ppm a.i. group, necropsied onDay 8,was
noted as emaciated with a lack of muscle mass. This lossofmuscle mass was consistent with reduced

weight gainforthelevel andwasconsideredtreatmentrelated. Another bird inthe 293ppma.
treatment group, euthanized on Day 22, was noted with 2 cm cysts containing yellow fluid on the
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anteriorportion ofthe left lobeofthe liver. Duetothenatureofthecysts andthe isolated incidence:
ofoccurrence, this observation was not considered treatment related.

Three birdsinthe 586 ppm a.i. treatment level were euthanized on Day 8. At necropsy, they were
notedtobethinand lackingmusclemass.Onebirdwasnoted with aslightly paleliver. These
findingsareconsideredtobetreatmentrelated. Fourbirdsinthe 586 ppm a.i. treatment level
survived until Day 22. Necropsy resultsforthesefour birdswerenot remarkable.

CONCLUSION

“ThedietaryLCS0value forMallardsexposedto PFOSwasdeterminedtobe 628 ppma.i. witha
95% confidence interval of 448 ppm a. to 958 ppm a.i.. The slopeofthe concentration-response.
curvewas3.67andthechi-square valuewas 2.13. Thenomortalityconcentration was 146 ppm a.
Baseduponreductionsinbodyweight gainatthe73.2ppma.i. testconcentration,theno-observed-
effectconcentrationwas 36.6ppma.
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TABLE|

‘Cumulative Mortality froma Mallard Acute Dietary Toxicity Study with PFOS

Experimental No DeadPer No.Exposed No. DeadPer No. Exposed
Group Exposure Period Post-ExposurePeriod
@pmai) “Day0 Dayl Dayz Day3 Dayd Days Day Day? Days’

Control
0 030 030 030 030 030 030 030 030 030

Treatment
91 010 010 010 010 010 010 oo ono ono
183 oo 00 010 010 010 00 ol 00 ono

366 010 010 000 010 010 010 oo ono ono
n2 oo 010 010 010 010 010 010 010 010
146 oo 010 010 010 010 010 0 ono ono
293 oo 010 010 10 00 00 00 mo 20
586 010 010 000 010 010 110 20 30 30
un 010 010 000 010 210 610 #10 90 ono

“ThoLC50value wascalculatedtobe 628ppm a. with a 93%confidenceinterval of 448 ppm a1 to 958
pmai
PNGmortalsaccu nanyofthe treatment wel rom Day 810 Day 22.
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TABLE2
Page |

Mean Body Weight (g) from a Mallard Acute Dietary Toxicity Study with PFOS

“pemerar —
Group Exposure Period Post:Exposure Period

(ppmai) ‘Change ‘Change! Total
Dayo Days Days Day$ Days Change Day 0-8)’

Control
0 Mean 135 79 144 380 101 25

sD 2% «2 n Ed 16 3

Treatment
91 Mean in 260 108 37 9 198

sD 1“ 36 2 66 31 55

183 Mean 146 m 131 a1 100 21
sD 14 2% 13 2 i 2

366 Mean 147 2s 128 375 100 28
sD 16 2 n 37 12 30

B12 Mean 143 260 ne 343 82 2000
sD 30 55 3 9% 2 7

#6 Mean 13 22 1000 51 8 188%
sD 19 3 21 © 16 2

293 Mean 129 1610+ 320 200 57 g4en
sD 1” 2 3 5 “ st

58 Mean 144 ad ov mse 36 390
sD 2 27 2% 3% a 36

nm Mean 17 mee ame 185° a 15
SD 25 2 IE] - - -_—_—eanchange 5 aloudseperately Hom he eanbodyweights using dividualbodyweights

(Sec Appendix VI).ne,couldntbeevaluatedstatisticallyusing Dunnets test
Nodata available duetomortality.

*Statsticallydierent romth control groupatp< 0.05 (Dunnel’s Hes)
= Statisticallydiffrent from the conrol groupatp<001 (Dunnett's est)
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TABLE2
Page2

MeanBodyWeight (8)from a MallardAcuteDietary Toxicity Study with PFOS

Ep
Group PostExposure Period

@pmai) Change Chang? Toul
Days Dayls  Duy8is Dayz» Dayls2 ChangelG2)

Contral
0 Mean a0 60 230 mm a

s» 30 56 a 19 2 «2

Treatment
91 Mean suse ss 230 mos on

so 3 2 0 38 15 3

183 Men EN os 21 su 156 ed
sp 2 2 2 81 a &

366 Mean 37 0 2 ms us ast
sD 33 “ “0 7 3 7

72 Men 364 5 26 LE as
EY © 57 21 135 39 56

6 Men me se m CT 356
» 5 56 2 8 % 106

299 Mem ee ger 256 wore 234 0
s 0) st 3s a 3s 5

$86 Men ae see oie 19 3
sD 6 82 3 0 1 a

un Men 185° wr 8 af os ws?
0 f / / } :

“Thienchange1scalcuated separatelyohheTea odyWeightswigindvdial ody Weights (eeAppendisVD)n=, could no be valated statistically Using Dunnet's Lest
©= Nodaa available due to mara
“Sutistcally ileen romth conrol group at p< 0.05 (Dunne’s est).
+*Staisicaly diflcen rom he control group at p<0.01 (Duets est)
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‘TABLE 3
Page 1

Mean Feed Consumption (g/bird/day)from a Mallard Acute Dietary
“Toxicity Study with PFOS

Eapeimenal Expose Period Pos posure Period
Pan —mes owes
—_———

0 van o 1s
ky o 7

Treatment
01 P w
183 a n
366 5 1s
na n 01
we 105 159
2 “ a
st % 5s
un n 2

REE

©0497



PROJECT NO: 454-102
WILDLIFE INTERNATIONAL, LTD

“24

TABLE 3
Page2

Mean Feed Consumption (g/bird/day) from aMallardAcute Dietary
Toxicity Study with PFOS

‘Experimental
Grove Post-Exposure Period

(Gpmai) “owsDwi@

Caw

° Mean 7 180
sD 13 20

Treatment
91 2 198
183 1356 204

366 165 1
B2 148 73
146 159 164
293 109 132

586 m4 I)
un 106 154

ONomawamkmom,
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TABLE4

Gross Pathological Observations
from a Mallard Acute Dietary Toxicity Study with PFOS

Birds thatdiedduringthecourseoftestudy

TTT Maks,Female, and Undetermined
PPMAL

Finding 95 586 71
N=2 N=3 N=9

Crop empty 0 2 7
Emaciated 1 1 4
G1. Tract, primarily empty 1 1 1
Gizzard contents bile stained. 0 2 4
Gizzard, empty 0 0 1
Intestinal contents, black and tar-lke 0 0 1
Keel prominent 0 0 2
Kidoeys, pale 0 0 1
Lossofmuscle mass 2 2 5
Spleen, grey 0 0 1
Spleen, small and pale: 1 1 2
Spleen, pale 0 2 3
Thin 1 1 4
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APPENDIXI

Certificate OfAnalysis

FC-95, Lot 217

March 9, 2000

‘RichardM,Payfer

Thissaoplewasanalyzedusing LC/MS, H-NMR, "F-NMR,snd elementalanslysestechniques.Theresults
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APPENDIX IT

DIET FORMULATION
WILDLIFE INTERNATIONAL LTD. GAME BIRD RATION

INGREDIENTS PERCENT (%)

Fine Com Meal 4483
Soy Bean Meal, 48% Protein 3065
‘Wheat Midds 650
Protein Base 600
‘Agwiay Special, 60% Protein 400
‘Alfalfa Meal, 20% Protein 300
Dried Whey 250
Ground Limestone 090
Eastman CalPhos 060
Methionine Premix + Liquid 035
‘VitaminandMineral remix (seebelow) 032
GL Ferm (Fermatco)® 025
Salt lodized 010
Total 100.00

VITAMIN AND MINERAL PREMIX AMOUNT ADDED PER TON

Vitamin Dy 2,000,000 LC.U,
Vitamin A 7,000,000 LU
Riboflavin 6 grams
Niacin 40 grams
Pantothenic Acid 10 grams
Vitamin By; 8 mgs
Folic Acid 600 mgs

Biotin 64 mgs
Pyridoxine 1.2 grams
Thiamine 12 grams
Vitamin E 20,0001U.
Vitamin K (Menadione Dimethylpyrimidinol Bisulfits 58 grams

Manganese 102 grams
Zinc 47 grams
Copper 68 grams

Todine 15 grams
Iron 51 grams.
Selenium 182 mgs

“Theguaranteedanalysisis aminimumof 27% protein, a minimumof2.5% crudefatand amaximumof
5% crude fiber

“Fermentation By-Products (Sourceof Unidentified Growth Factors)
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Appendix II
Table 1

‘Typical LC/MS Operational Parameters

INSTRUMENT: "Hewlett-Packard Model 1100 High Performance Liquid Chromatograph with
a Perkin-Elmer AP] 100LC MassSpectrometercquipped with 2 Perkin Elmer
TurbolonSprayionsource. Operated in slecive ionmonitoringmode.
(SIM).

ANALYTICALCOLUMN: KeystoneBetasil Cyscolumn (100mm x 2mm 1D., 3 umparticlesize)

OVEN TEMPERATURE: 0c

STOP TIME: 100 minutes

FLOW RATE: 0220 mUminute:

MOBILE PHASE: 72.0% Methanol : 28.0% NANOpure®Waterconaining 0.1% FormicAcid

INJECTION VOLUME: 250 ul

'PFOS RETENTION TIME: ‘Approximately 7.0 minutes

INTERNAL STANDARD
RETENTION TIME: Approximately 48 minutes

PFOS MONITORED MASS: 4986.amu
INTERNAL STANDARD
MONITORED MASS: 4267 amu
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Appendix II
Table 2

Matrix Blanks Analyzed Concurrently During Sample Analysis

Sew WesCo
Number PFOS'

(454-102) Type (ppm ai)

MAB-1 ‘Matrix Blank, <LoQ

MAB-2 Matrix Blank <10Q
The Timiofquaniiation (OQ)was1.13 ppm a.1. basedupon the productof the lowest calibration standard.
analysed 0.0022 mg 2.4L)andthe dion factorofthe mari blank samples (300)
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Appendix Il
Table 3

Matrix Fortifications Analyzed Concurrently During Sample Analysis

EE Td
Sample Number (ppmai) Percent

(54-102) Fortied ewsued Recovered
TWAT ae as wr

MAS4A 457 479 105

MAS2 183 176 96.1
MAS'S 183 162 83

MASS 1830 157 86.1
MASS 1830 1716 97

-_— TT vas wa
Standard Deviation = 699

cv= 738
N= 5

"ote: Results ndGorroctionsfor new(st SUbSAnGe purity Were Generated singMacQanversion 15 Somware
and manual calculations. Valueshavebeen rounded forreporting purposes
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Homogendyof PFOS in Avian Dict
Nomi Soc Tocwion Sampled Pros MeanMessrdConension (MeanPeat.Commnion Number a Mess Connon SamarDevon (G1) a
Geman Askin) MisngVesd “opmai) CoinorVansion CV) Nominal

oT = Toten 95i Tong om 2=98pmai“ Nid om 302055pmai. 08
5 Nd Righ 00 vessela Botom Let Toy5 Botom Right 105

w 2 Tolan 1s3 Toph Be a=103 gpmaii NiteLen iss $02215pmas
5 Nileigh 3 Soll© Boro Leh wi: BomRight 195

0 1 Tope ms
is Topmght 1 a= 158ppmai i» NiteLen iis $mTwa3 NidRight ol vse2 BoomLen ng5 Boom Righ in
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Verification ofPROSConcentrationsinAviaDiet
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METHOD OUTLINE FOR THE ANALYSIS OF PFOS
IN AVIANDIET

Prepsmaefinospeined vi fd cking dyi bis
.

Dry Tei
Feoitn i1sry ns VL oni

Weigh heise iyof bres PFO) ts er.
AeVi rin  c e

FiebrePOSimlrfeinrion nd se ois erg ek,
et pi tedti ke

ne to fdet nersisd

pe stvm eyidiFulow haerceoredscbdBoma easEh ih FF yoed ixOh
Ve rnhe

‘
Hh 10 tr tik fin tttwd6rh oe

.
Fr xh al, esr100mLofeaeihgrid indede basfreFechaque le

.
Capotedpc sill. Allow smpletosikfci 10mts4250

‘
Acmexhslew uti Bl pes ods3iesihsal hehe.

‘
ToseSli 30.vole sk ndbinges vob ithmel

‘
Pps peeitoigocontin i ionins of LEMSmethods:

Frat ou ices 307 it 50NANO ttbn og 160m 41 PES Gitar nbSoc dey
.

Api nd esene LENS is

Figure1. Analyticalmethodflowchart fo theanalysisofPOSinavian diet
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Appendix II
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Concentration (Ratio)

Figure. Atypical calibration curve for PROS. Slope = 277397 Inercept = 001894; = 0.9981
Curve is weighted (1).
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Figure3. A represntativ on chromatogram of a low-level (000229 mg aL) PFOS standard

©01312



PR ’
WILDLIFE INTERNATIONAL, LTD OIECTNO dsi-102

“ae
AppendixIl

Intonsiy:26954 cps
To 18

0
.
,
o
5
«
3 144

2
'

o 24 48 7590 12 190204__ 230
Se Ter iE 81 iB zi San
5 3k Sm 50s 6s 7a ass Tm

Figured. A represctaivionchromatogram of high-level (0.0457 mg 1/1) PFOS standard.
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Figure. A representative chromatogramof amatrix blank sample (454-102-MAB-1)
“Thearrow indicates the retention timeof PROS.
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Figures, A represenative chromatogram ofa matrix fortification sample (454-102-MAS-1A).
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Figure?. A representative chromatogram of atest sample (454-102:2).
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APPENDIX IV

DIET PREPARATION

‘Weight and volumeofconstituents used to prepare test diets:

Nominal Test Basal
Concentrations Substance Ration

0 > 50000
01 00910 89999
183 0.1818 89998
36.6 0.3638 8999.6
72 08 89993
146 1.4659 8998.5

293 29123 8997.1
586 58239 89942
7 11.6483 8988.4

Diets were prepared as follows:

#5000.0 gofbasalrationwasweighedinto ataredHobartmixingbowl.

«Thetest substancewasweighedin ataredweigh boat

Approximately 100gof basalrationwastakenfromthemixing bowland placedin a Waring.
‘blender.

+Thetest substancewasaddedtotheblenderandtheweighboatwasrinsedwithadditionalration,
‘withtherinsealso being placedinthe blender.

+Theblender contentswereblendedforapproximately 60 secondsandtransferredtothemixing bowl.

“Theblenderwasrinsedwithadditionalration,withtherinsealsobeingplacedinthemixing bowl.

«The bowlwas placedon aHobartmixerandthecontentsweremixedfor approximatelysixminutes.
“Theremaining rationasaddedtothebow]andthecontentsweremixedforsixmoreminutes.

«Thedict wastransferredto alabelledpaperfeedbag.
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Individual Body Weights (g) from a Mallard
‘Acute Dietary Toxicity Study with PFOS

Page |

Experimental
Group Change Change Total
@pmai) Bid Dayo Days  Dayos  Dmys Days Change 0.9

o 1 132 0 mo aw m
2 136 Ea 156 381 8 245
3 134 319 6s as 96 261
3 158 319 161 10 m
5 169 300 Ho ais 100 25

Mean 150 508 we 10 2%60
sD 15 2 Bn 18 5 2

0 1 136 m 146 9 wr 263
2 102 284 122 3 10 2%
3 152 299 197 wo 257
3 152 0 160 “us Fl
5 im 345 168 am 1 307

Mean 12 Ed 15 ws 271
) 16 2 u 31 2 2

0 1 125 265 10 mw wr
2 134 EA 148 En 5 31
3 9 os 155 wo ne 291
3 4m Bs 3m 86 2
5 166 328 wo 10 264

Mean "16 25 Tio 398104 255
sD 16 2 10 34 2 26

o 1 124 m 197 sm 0s 23
2 13s pe) 128 360 97 2s
3 151 300 wo as 108 257
4 163 3 10 = 99 29
5 170 351 181 5m 2

Mean TU ES 155 W602 257
) 1 38 21 38 4 2
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APPENDIX VI

Individual Body Weights (g) fom a Mallard
‘Acute Dietary Toxicity Study with PFOS

Page2

TEemmea —
Group Change Change Toul
@pmai) Bid Dayo Days  Damy0s Days  Dayss Change

0 1 107 m ns 29 3 191
2 126 267 181 360 9 230
3 116 203 8 26 & 150
4 107 203 96 284 51 m
5 1m 28 137 348 100 27

Mean TI 29 T 31 5 iss
sD 8 28 2 a 15 3

0 1 100 235 135 35 100 235
2 100 2 132 28 % 28
3 102 23 B31 317 84 215
4 108 267 159 8 116 215
5 102 210 108 29 8 197

Mean 102 35 3 3% 57 230
sp 3 20 1s 3 1 29

[5 Mean 135 7 Ta 3% Tol 25
Total sD 2 2 2 5 16 3
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APPENDIX VI

Individual Body Weights (@)from a Mallard
‘Acute Dietary Toxicity Study with PFOS

Page3

eeeeee
Group Change Change Toul
pai Bid Diy0 _ DiyS  Diy0S  Dwy8  Days8_ Chamge09

91 1 23 24 21 349 105 26
2 ns 21 3 334 103 216
3 151 26 135 299 m 28
4 108 209 101 3 104 28
s 19 21 mn m 101 wm

Mean ~ 124 240 16 as 1s 222
5) 16 2 13 3 5 7

51 1 9% 14s a 146 1 0
2 13 250 EY 315 9s m
3 2 wr 110 0 106 26
4 nm 26 104 316 100 200
5 m 215 104 204 9 15

Men TIE am ® aw % 1B
sp 1 al 29 5 # 70

Gow Mean 115 nee 103 51 To
Toa! 5) 1 36 23 ra 3 55
Staiaiealy Sen fom con] prop ap< 0.05 (Dunne 1s)
“Statistically iffcen rom the contol group at p<0.01 (Dunes tet)
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APPENDIX VI

Individual Body Weights 5) from a Mallard
Acute Dictary Toxicity Study with PFOS

Page 4

ar
Group Change Change Toul
@pmai) Bid Dayo Days Dayo Days Days Change

183 1 123 261 138 ass 9 m
2 Io 297 136 en 126 20
3 150 m0 120 361 9 a
4 152 286 1 390 104 28
5 160 294 134 391 9 2

Men TT 2 m6 am 12 38
sD 1 16 5 z 13 25

183 1 130 210 10 21 ws 197
2 157 266 9 389 9 m
3 145 28 123 366 08 m
4 151 258 107 366 108 2s
5 m ES 102 EE 100 %2

ManW@W09%
sD 16 35 2 39 5 2

Group Mean 146 77 Bl Ed 0 Bl
Toa 5) 14 2 18 3 1 2
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APPENDIX VI

IndividualBody Weights (g)from a Mallard
‘Acute Dictary Toxicity Study with PFOS

Pages

Epa
Group Change Change Toul
(pm) Bid Dayo Days Day0s Days Days Change

366 1 131 21 130 mn nm En
2 E 256 124 356 100 m
3 102 20 2 369 100 Ed
4 160 20 110 353 8 193
5 m9 EE 156 EE 98 250

Man TWO 2Wm% Im
sD 2 2 in 53 10 23

366 1 131 2350 9 316 8 185
2 136 1 151 0 ns 26
3 17 2 16 Ed 16 m

151 255 108 4 8 193
5 160 24 164 on 103 21

Men WS Tm Wm12m
sD 1 36 20 4 1 39

Gow Mean 147 775 8 375 100 m8
Toul sp 16 2 2 3 2 3

€041323



PROJECT NO: 454-102
WILDLIFE INTERNATIONAL, LTD

-50-

APPENDIX VI

Individual Body Weights 8) froma Mallard
‘Acute Dietary Toxicity Study with PFOS

Page

TEpenmena
Group Change Change Toul
@pmai) Bid Dmy0  DmyS  Dmy0s  Duy8 Dass Change

n2 1 3 203 0 281 E 168
2 Ji 29 106 28 2) ns
3 102 286 1 3% 104 us
4 154 2% 136 379 8 25
5 19 338 159 #0 102 301

MenTO3m% mm
sD 2% 56 2 8 2 55

n2 1 109 m m3 02 0 195
2 129 254 125 mn ® 0
3 19 Er 104 30 97 201
4 197 196 ) ns 21 28
5 204 2 148 ss 106 254

Men 146 253 108 21 a 16
) 36 50 37 101 51 86

Group Mean 163 70 0 7 20°
Total sD 30 55 33 0 2 n
States Gren om he con] gro ap <0.05 (DUSRel’T Ls).
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APPENDIX VI

Individual Body Weights (g) from a Mallard
Acute Dietary Toxicity Study with PFOS

Page 7

-_Experimental
Group Change Change Toul
Gpmal) Bid Dio Dns  Dn0S  Diys  Dyss Cham

16 1 108 169 a 26 a 1s
2 138 8 10 3% 0 192
3 151 m 10 5 104 me
4 151 254 103 30 © 150
s 164 wm usm o% 216

Mean TW IS a2 ®  W
5) 21 “ 2 5 1 3

146 1 1s 200 ® 20 76 165
2 139 1 0 wr @ 118
3 4 EY 8s 348 9 204
4 15 261 102 358 9 199
s 158 25 mw i 8 216

Mean 183 20 9 29 0 186
5) 18 33 1 i » 29

Gp Mem a2 Toe mI © GE
Toul s 1 5 2 8 16 2
SttsiclyGeren fom he onl gop tp <001 Dues view). —

SS —/}
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APPENDIX VI

Individual Body Weights (3) from a Mallard
‘Acute Dietary Toicity Study with PFOS

Pages

Te:
Group Change Change Toulmai) Bid Duo Days  Dmy0S  Dy8  Duyss  Cuange

El 1 ns 102 zn 9 zn 6
2 139 19 20 165 20 2
3 140 156 3 w 16 n
4 155 15 2m » 136
5 m2 14 2 203 2 9

Men TRWBal Bm
s 1s 2% a a 21 “©

EE 1 13 25 0 2 ® 166
2 120 15 a m © 153
3 151 19 2 - 2 -
4 106 158 2 » 02 w
5 4 185 a 138 6 u

Mew TES TE ®B®im
) 1 26 36 6 36 ©

Gow Men 19 Tee ae aoe 5 El
Toul En) n 2 5 5 u 4
RTS-Sutstclly diferent om th control group at p < 0.01 (Dunnett's is
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IndividualBody Weights (g) from aMallard
Acute Dietary Toxicity Study with PFOS

Page 9

—— ee
Experimental

Group Change Change Toul
(pmai Bid Dsy0 Days  Dny0S Days Duyss Change

6 1 m 105 EY 126 2 4
2 135 13 8 209 3 ”"
3 12 160 8 wm 5 6s
‘ 154 19 25 - -
5 165 195 30 16 52 2

Men TW WE 1mB®
s I 3 2 46 5 a

ss 1 105 1s 9 159 ks st
2 120 130 10 185 ss 6
3 199 . - - . .
4 153 12s 25 185 5 2
5 1 1s 5 - . .

Men TW BB 2%
5) 30 7 31 1s 5 n
TT
Tou! sD 3 7 2 3 a 3
SREEe

©SuliucalyGresfom he com] proup st <0.01(user'sies)
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APPENDIX VI

Individual Body Weights (g) from a Mallard
Acute Dietary Toxicity Study with PFOS.

Page 10

pre
un Change Change Toul

@pmai) Bid Dsy0 Days  Dny0S Days Days Change

un ' 124 ss a9 - - -
2 10 - . . .
3 us % “ - - .
s 150 us x - -
s 165 - - - . .

Men WS 0 @ -
s 15 i] 9 : 5

umn 1 18 0 “ - ©
2 110 . - - - .
3 1s 13 Et} . - -
4 157 - - - - .
5 20 154 “6 185 a as

Men TEWmws ao
so os owwm.Group Mean 147 a El 5

To! s 25 2 1 - 2
PEE
lomortliescecuredinayof he estentacanelgroups afl Day 5.
“Sail Giles omthecontol group tp< 0.01 (Duets ic
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APPENDIX VI

Individual Body Weights (g) froma Mallard
‘Acute Dietary Toxicity Study with PFOS

Page 11

~Expcrmenal — -
Group Change Change Toulpmai Bid Days  Dyyls Duels Dey22  Dayls22 Changer

0 1 04 721 17 895 1s “912 381 633 2% 780 147 3993 as 68s 20 861 176 a42 652 26 2 130 3935 aig 619 261 847 168 29
Mean 96mm»am5) 18 32 2 5 2 “©

0 1 399 60 207 810 204 an
2 304 04 20 m1 187 397
3 09 8 29 819 181 a0

hn 40 5 3 70 187 3005 a8 752 268 924 1m wo
Mean Ta es ws ss msm
s 37 7 57 7 1 st

o 1 m 83 1 79 196 07
2 371 613 0 2 210 5
3 wo 636 156 85 23 a1
3 378 594 216 4 200 416
5 20 on 197 816 189 386

Mean 398 Gn 2m 318 208 6
sD 34 2 1 31 13 2

Group Mean 410 ED 70 Ex 85 an
Total sD ES 56 a rr 2 2
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APPENDIX VI

Individual Body Weights (g) from a Mallard
‘Acute Dietary Toxicity Study with PFOS

Page 12

Emma
Group Change Toul
@pmai) Bid Days  Dayls Dmygls Day Change Changs

91 ! 9 0 253 1 2 n
2 34 si9 25 0 181 39%
3 399 616 m 0 186 0
4 an 62 29 67 205 st
s nm si6 2m 4 198 an

MenTI SB m07mma
sD 3 32 20 3 15 3

TT
Group Change Change Toul
Gpmai) Bid Days  Dayls Diysls Dey Dayis2 Cham

183 1 355 611 256 si 0 165
2 a 693 m os 2s 517
3 361 El wm mons 352
4 390 66 28 6s “0
5 391 618 m1 9% 18 as

Men TI 63 2 8 We a
s0 27 2 2 8 a @

SisieallyGeert fom he control goup ap< 005(Dumais es).
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APPENDIX VI

Individual Body Weights (g) from a Mallard
Acute Dietary Toxicity Study with PFOS

Page 13

—_—Experimental
Group Change Change Total
ppm 2.1) Bid Dyy8  Dayls  Daysis Dayo Days Change

66 1 mn an 305 wm 2s 510
2 356 01 251 sr 210 61
3 369 613 04 9 180 ea
‘ 353 EY 206 Ct 393
5 rE) 2 209 s0 198 07

Man TIT ew 28 ®@8 2% @l
3) 3 a“ “© 3 34 7

_—Experimental
Group Change Change Tol
@pmai) Bid _ Day8  Dayls Dmy%ls Dayo Duylsn Change

n2 1 1 wn 201 8 166 367

2 28 0 192 66 166 358
3 3% 66 26 ss 8 a
4 5 99 20 6 9 a7
5 0 69 29 955 256 as

Mem Ie Sm a6 ma; aE
sD 8 9 21 135 3 56
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Individual Body Weights (8) fom aMallard
Acute Dietary Toxicity Study with PFOS

Page 14

hhhALLPL--N Pr- PLD
Group Changs Tol

Gpmai) Bid DiS _ Dayls Dysls Day Change Change

146 1 26 as 29 659 184 a
2 330 69 29 79 10 09
3 75 1 256 78 107 363
4 301 510 29 754 184 an
s 380 76 196 550 26 10

Mean—332* Sed 232 Gs 1 3%
sD 58 56 2 3 % 106

Tema
Group Change Change Toul
pmai) Bid Day8  Dayls Daysds Day» Days Change

20 1 9 “wr 28 mm ss
2 165 as 250 os 21 ast
3 wn 26 309 Hs om 1
+ 21 S16 2s 001s an
5 203 40 27 CO an

MenTEEae m6 We BE 0
SD rr) si 35 a 3s 5

Sly eenfom Be congopRp <O0 Duets Le)"Statistically dicen fom th coil group a p< 0.01 (Dinnet's test
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Individual Body Weights (g)from a Mallard
Acute Dietary Toxicity Study with PFOS.

Page 14

TT
Group Change Change Totalpm Bid Dus  Dayls Day®ls Day2 Dayis2 Change

st 1 126 308 152 2s wm 399
2 0 4s x0 ws 2m 07
3 www as us a8
s . . . - .
s 143 310 197 sie 26 0

Man TE mI 65 IwsD i 2 5 9 1 o—_— 6wyaBw

BE
Group Change Change ToulGpmai) Bid DiS Dis Deyss Dy: Duis: came

un 1 - - » - . ©
2 . - 2 . . ©
3 - . . - . .
4 © . © © . .
5 185 58 198 os wo
TTTasD - ; : - : -TT could not be evaluated satstcaly wing Dams est— ————————em
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APPENDIX VII

Feed Consumption (/bird/day) by Pen from a Mallard Acute
Dietary Toxicity Study with PFOS.

Page |

—_
“Experimental Group Exposure Period Post-Exposure Period

(ppmai) Pen Day0-5 Day 6.8
-_

Control 1 109 145

2 92 140

3 85 n7

4 93 132

5 82 100

6 94 116

Mean * 92 125

5) 10 17
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APPENDIX VII

Feed Consumption (g/bird/day) by Pen from a Mallard Acute:
Dietary Toxicity Study with PFOS

Page 2

Experimental Group __Exposure Period Post-Exposurc Period
(ppm a.i) Pen Day 0-5 Day 6:8

91 1 7B 130
2 7 104

Mean 7 117

183 1 9% 135
2 91 128

Mean or 132

366 1 103 129
2 85 120

Mean oF 125

732 1 I] 109
2 7 9%

Mean 77 101

146 1 8 102
2 121 217

Mean 105 159

293 SE
2 59 65

Mean 44 63

586 1 40 43
2 32 61

Mean 36 55

um 1 2 2
2 2 26

Mean 2 25
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APPENDIX VII

Feed Consumption (g/bird/day) by Pen from a Mallard Acute
Dietary Toxicity Study with PFOS

Page 3

‘Experimental Group ‘Exposure Period Post-Exposure Period

(ppmai) Pen Day 8-15 Day 1522—_—_———

Control 1 185 159
2 161 182

3 166 199
Mean 171 180
SD 13 2—_—sB20
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APPENDIX VII

Feed Consumption (g/bird/day) by Pen from a Mallard Acute
Dietary Toxicity Study with PFOS

Page 4

Experimental Group. Exposure Period PostExposure Period
(opmai) Pen Duis Days

91 1 nm 198

183 1 136 204

366 1 165 1

732 1 148 nm

146 1 159 164

293 1 109 132

586 1 na 143

un 1 106 154
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APPENDIX VIII

CHANGESTOPROTOCOL

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

1. Theprotocol wasamendedtoaddanadditional testconcentrationof 10 pprm a.
2. The protocol was amended to indicate that bile will be collected from all study birds. The

protocol wasclarifiedto indicate the collection of liver from birds that died duringthecourse of
thestudy.

3. The protocol was amended to change the test concentrations from 0, 10, 20, 40, 80, 160, 320,
640 and 1280 ppm ai, t0 0, 9.1, 18.3, 36.6, 73.2, 146, 293, 586 and 1171 ppm ai.’ Test

congentation werechaged fo reflectth etsubstance ark giveninthe ew crifcteof
ysis.

4. Individually numberedwingbandswereusedtouniquelyidentifycach duckling. Theprotocol
requiredlegbandstobeusedtoidentifythebirds

5. Blood samples were collected on Day § and Day 22 in non-heparinized 5 ml borosilicate glass
test tubes.Theprotocolindicatedthatheparinizedvacutainerswouldbeused.

6. Thefinaltemperaturefromonebrooderunit onDay 8andall brooderunitsonDay 22werenot
recorded.

7. The atemoon observations were inadvertently not recorded for birds in a single brooder unit on
May8, 1999.

8. Observations for contol birds from two brooder levels were inadvertently not recorded on Day 6
ofthetest. Temperaturesforthese brooderlevelswerealso not.recordedonthisday
Observations for control birds from one brooder level were inadvertently not recorded on Day 22
ofthetest.
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APPENDIX IX

PERSONNEL INVOLVED IN THE STUDY

The following key Wildlife Intemational Lid. personnel were involved in the conduct or
‘managementofthis study:

(1) Mark Jaber, Wildife Toxicologist
(2) Joann B. Beavers, Director, Avian Toxicology
(3) SeanP. Gallagher, Senior Biologist
(4) Courtney Casey, M.S. Senior Biologist
(5) WillardB. Nixon, Ph.D, Manager, Analytical Chemistry
(6) Tim Kendal, Supervisor, Analytical Chemistry
(7)Raymond L. Van Hoven, Ph.D. Scientist
(8) Ellen Mank, Chemist
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1 AMENDMENTTO STUDY PROTOCOL

RA STUDY TITLE: PROS: ADIETARYLCS0 STUDYWITH THE MALLARD :
PROTOCOL NO.:454/111098/MLCSDT.WC/OPPTS AMENDMENT NO.: 1

1 'SPONSOR:3M Corporation PROJECTNO: 454-102

i [EFFECTIVE DATE: April 22, 1999

_—,—,
i AMENDMENT:

Onpage 2oftheprotocoladdan additionaltestconcentrationof 10 ppmi.

REASON:
i Sponsor request,

! Alp Sad Js)1 - 1)3l
Study Director Date

alla
i Laboratory M? Date

|] ae a - wl lo/2¢]29
‘Principal Contact Date

i €01340
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i AMENDMENT TO STUDY PROTOCOL

1 STUDY TITLE: PFOS:ADIETARY LC50 STUDYWITHTHEMALLARD

"PROTOCOL NO.: 454/111098/MLCSDT.WC/OPPTS AMENDMENT NO.: 2

1 SPONSOR: 3M Corporation PROJECTNO.: 454-102

i EFFECTIVE DATE: April 27,1999

1 AMENDMENT:

On page § under necropsy add:
i ‘Whenpossible,bilewillbecollectedfromallbirds.Livers willalsobecollected fromallbirdsthat

die during the coursof thetest.

1 REASON:

‘Bile isbeing collected atSponsor request.The protocolisbeingclarifiedtoindicatethe collection
1 ‘of liver from birdsthatdie.

/
1 [Lise f. Ah 3

‘StudyDirector Date

allay
1 tory Duis

1 . 10/22/49
Sy ‘Principal Contact Date’

1 ! ©01341
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DEVIATION TO STUDY PROTOCOL

STUDY TITLE: ~~ PFOS: A DIETARY LCS0 STUDY WITH THE MALLARD

i PROTOCOLNO.: 454/111098/MLVSDT.WC/OPPTS DEVIATION NO: 1
i SPONSOR: 3MCorporation PROJECTNO.: 454-102

DATE OF DEFACTO DEVIATION: April 22-May 14, 1999

i }
1 DEVIATION:

Individually mumberedwingbandswereusedtouniquelyidentify achduckling.Theprotocol
A statedthatbirdswouldbeidentifiedbycoloredlegbands.

a REASON:

|| Protocolerror. ‘Ducto the extendedduration ofthisstudy, ducklingswould haveoutgrown leg.
‘bands. The protocol should have been clarified toindicatethat all ducklings would be identified
by wing bands.

1 IMPACT:

‘None.Wing bandsareroutinelyusedtoidentifyducklingsand all birdswereuniquelyidentified.
.n Li 1. all, ily

1 STUDY DIRECTOR DATE

a alb\
WILDLIFE INVERNATIONAL LTD. MANAGEMENT DATE

u €041342
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DEVIATION TO STUDY PROTOCOL

a STUDYTITLE:  PFOS: ADietary LESO StudywiththeMallard

PROTOCOLNO: 454/111038/MLCSDT.WCIOPPTS DEVIATION NO: 2

|| SPONSOR: 3M Corporation PROJECTNO; 454102

5 DATE OF DEVIATION: April 30 snd May 14, 1999

a DEVIATION:

BloodsamplescollectedonDay 8 andDey 22 ofthetestweesoredin non-heparinized
5 mlborosilicate glasstest tubesprior tobeing refrigerated.Theprotocol indicatedthat blood

a ‘sampleswouldbeplacedinlabelled heparanizedvacutainers.

REASON:
A “Test animalswere 00small toeffecienlydraw bloodbysyringe. Bloodwasdrawby

decapitatingbirdsanddraining blood ntotettubes. Heparinwas notaddedto bloodsamples
a dueto 8 Sponsorrequest foseperateserum from the bloodat WildlifeInternational Ltd.

Seperationof serum requirescoagulation of blood samples.

a IMPACT:

un None.

0 ’
Lay 21d 311

5 STUDY DIRECTOR DATE

a WILDLIFE FERRO TTD. MANAGEMENT DATE
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DEVIATION TO STUDY PROTOCOL

a STUDY TITLE: PFOS: A Dietary LCS0 Study withthe Mallard

PROTOCOL NO: 454/111098/MLCSDT.WC/OPPTS DEVIATION NO: 3

a SPONSOR: 3M Corporation PROJECTNO 454-102

a DATE OF DEVIATION: April 30 andMay 14, 1999

a DEVIATION:

On April 30, 1999, thefinal temperaturefrom abrooderunithousingbirdsinthe640
ppma. treatmentlevelwasnot recordedprior totemmination ofthose birds. Additionally, on

Hn ‘May 14thefina temperaturesonallbrooderunitswerenot recorded prior totermination ofthose:
birds,

REASON:

a Biologistoversight.Thebrooderpenswheretemperatures were notrecordedvers pty
atthe timeofafternoonobservations. Broderpen temperaturesaretypicallyrecordedduring

a afternoonobservations.Biologistsrecordingaftemoonobservations on the occassions where
temperaturesweremissedneglectedtorecordtemperaturesforempty pensthat housedbirds
caries thesameday.

IMPACT:

un ‘None,Temperaturesrecordedforbrooders the dayprio 1 themisseddataindicatedthat
the brooders were functioning properly.

un .
Jo £0allial, 43)

un STUDY DIRECTOR DATE

1 ee able
WILDLIFE \ATIONAL LTD. MANAGEMENT DATE
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DEVIATION TO STUDY PROTOCOL

" STUDY TITLE: POS: A Dietary LCSO Study with the Mallard
PROTOCOLNO.: 454/111098/MLCSDT.WC/OPPTS DEVIATION NO: 4

a SPONSOR: 3M Corporation PROJECTNO: 454-102
a DATE OF DEVIATION: May 8, 1999

-_—
DEVIATION:

n OnMay 8, 1999, theaftemoon observationsfo unt S17-1 housingbirdsfrom the 320n ppm ai. treatment love were inadvertentlynot recorded.

H REASON:

Biologist oversight.

IMPACT:

a None. Observationsfromthemomingof May 8 and May 9, 1999indicatethat al birdsinthislevelwerenormalin appearanceandbehavior.Sincethetemperatureforthat unitwas recordedatthe sam timeobservationswereperformed, itisapparentthathebirdswero observed,butthenN observationnotrecorded.

a (
3 3%R STUDY DIRECTOR DATE

EUACT]B WILLE TTD. MANAGEMENT DATE

a ©01345
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DEVIATIONTO STUDY PROTOCOL

STUDY TITLE: PFOS: A DIETARY LCS0 STUDYWITHTHEMALLARD

B PROTOCOLNO.: 454/111098/MLVSDT.WC/OPPTS DEVIATIONNO: §

B SPONSOR: 3MCorporation PROJECTNO:454-102

DATE OF DEFACTO DEVIATION: April 28andMay 14, 1999

DEVIATION:

B OnApril 28, 1999,Day 6 ofthetest, observationsfo controlgroupbirds in brooder levels S62-2.
and$62-3wereinadvertentlynotrecorded.Temperaturesforthesebrooderlevelswerealso not

BH ‘recordedonthisdate.On May 14, 1999, Day 22 ofthetest,observations forcontrolgroup birds
in level 570-3 wereinadvertentlynotrecorded.Theprotocol requiredthatbirdswouldbe
observed atleastoncedaily and thathe broodercompartment temperaturewouldberecorded

i oncedaly.

H REASON:

B Biologist oversight.

2 IMPACT:

‘Withthe exceptionofthe missed observations,observations indicateall controlbirdswere
‘normal behavior and eppearance andbroodertemperatureswerewithintheacceptable range or

H thedurationofthe te. Itis reasonabletoexpectthatbirds werenormalinbehaviorand
appearanceand thatbrooder temperatures werewithin theacceptablerangeatth timethe
observationswerenotrecorded. Therefore, thisdeviationcausednoadverseimpactonthe

R outcome ndinterpretationofthe study.

u / :
June INA ale

" STUDY DIRECTOR DATE

RB tayWet: Sfolos
‘DLIFEINTERNATIONAL iA T DATEWL (ATIONAL LTD.MANAGEMEN 01346
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nN SOP DEVIATION

n STUDY TITLE: PROS: A DIETARY LCS0 STUDY WITH THE MALLARD
PROTOCOLNO:: 454/111098/MLCSDT.WC/OPPTS .

n "SOPNO.:415 DEVIATIONNO.: 1

n SPONSOR: 3M Corporation PROJECTNO:: 454-102
DATE OF DEFACTO DEVIATION: April 23, 1958

n
n DEVIATION:

OnApril 23, 1999thetemperatureof onebrood level usedtohousethe 1280ppm a.itreatmentgroupsas 1°Fbelowthespecified minimumof95°F. There are norecordsofthen responsibletechnicianorbiologist making athermostat adjustmenttocorrectthetemperature,However,onthe followingdey the temperaturewas withinnormalrange.

REASON:

n Misadjustmentofthe brooderunit thermostat.

IMPACT:

n None, Therewasnoapparenteffectontestbirdbodyweightorhealth.

,
a Je, 9. All 9 oft

STUDY DIRECTOR DATE

a alasou ‘WILDLIFE INFERNATIONAL LTD. MANAGEMENT DATE

a €01347
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Ny SOP DEVIATION

wm STUDY TITLE: PFOS: ADIETARYLCS0 STUDY WITH THE MALLARD

PROTOCOL NO.: 454/111098/MLCSDT.WCIOPPTS

nN SOPNO:: 423.14 DEVIATIONNO:: 2
nm ‘SPONSOR: 3M Corporation PROJECTNO:: 454-102

DATE OF DEFACTO DEVIATION: April 2, 1998

n DEVIATION:

OnApril22, 1999,durindie preparation on Day 0ofthetest, 14659 goftestsubstan:
was weighed ou for preparationofthe 160 ppm a. test concentration diet. This amount

"a exceededthetargetamountby 0.099

ae
n Dietician oversight.

n IMPACT:

un None.The differenceintheamountoftestsubstanceweighed resultedin alessthan1%change
in final dietary concentration.

un Ao bral) sls
STUDY DIRECTOR DATE

J ___alslagn WILDLIFE (ATIONAL LTD, MANAGEMENT DATE

n ©04348
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a PFOS: A DIETARY LC50 STUDY WITH THE MALLARD

H USS. Environmental Protection Agency
Series 850 ological Effects Test Guidelines

| 'OPPTS Number 850.2200

FIFRA Subdivision E, Section 71-2

" OECDGuideline205

1 rE:

Submitted to

H 3M Corporation

Environmental Laboratory

H P.O. Box 33331

‘St. Paul, Minnesota 55133

n £ WILDLIFE INTERNATIONAL LTD.

8598 Commerce Drive

n EunNard 1681
#10) 822.3600

= Novembe 10,1998 ©04349

|| PROTOCOL NO.: 454/111098/MLCSDT.WC/OPPTS 3MLAB REQUEST NO. U2723



N WILDLIFE INTERNATIONAL LTD. :DETRA Aeee.

n >
mn PFOS: A DIETARYLC50 STUDYWITH THEMALLARD

SPONSOR: 3MCorporation|| EnvironmentalLaboratory
P.O, Box 33331

n St. Paul,Minnesota 55133

SPONSOR'S REPRESENTATIVE: Ms.SusanA. Beach

mn TESTINGFACILITY: WildlifeIntemationalLid
8598CommerceDrive

un Easton,Maryland 21601

STUDYDIRECTOR: Scan P. Gallagher,SeniorAvianBiologist
Hn LABORATORYMANAGEMENT: JoannB. Beavers

ManagerofAvienToxicology

n ———————_FORIABORATORYUSEONLY ce
Bn ProposedDates: 1| . l

[zim daly gm Lm |
i .__4sq-/ : 3n FreeNog, TO Study Bova =m|| Test Concentric: 130,640md (Ge peeom Se
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n ”
OBJECTIVE

nu “Theobjectiveofthisstudyistoevaluat th toxicityof testsubstancetothemallard(Anas
platyrhynchos) adminisece through th diet for five days. An LCSO value will be calelated, i€nm possible.

un iGroupsoftenmallardducklings,5-10daysold,willbe fd ditscontainingthotetsubstanceat
selectedconcentrationsforfive days. Acontrolgroup tha receives untreateddiet willbemaintained

an concureatly. Thetest substance willbemixedintothediet,usuallyin a geometricseries of
concentrations. Theexposurepeiod willbe followedby period of a eastthre daysor untreatedfood.

n Attheendofthethree-day observationperiod,halfof thebird ineachtreatmentgroup willbe
euthanizedand liver andbloodcollectedforresidueanalysis.Theremainingbirdswil be maintained

on ‘onbasaldietforanadditional 14daysandthenwillbeeuthanized,withliverandblood collected.
“Throughoutthetet, thebirdswillbeobserved for toxicological responses.Wheapossible,anLC50n valuewill becalculated.

. MATERIALSANDMETHODS
a “Themethods, speciesusedandrouteofadministrationdescribedinthi protocolarebased upon

proceduresspecified i theU.S. EnvironmentalProtectionAgencySeries 850 - Ecological EffectsTest
oH Guidelines OPPTS Number 850.2200 (1);Section71-2ofthe Environmental Protection Agency's

RegistrationGuidelines, Pesticide Assessment Guidelines, FIFRASubdivisionE,Hazard Evaluation:
a WildlifeandAguatic Organisms (2), ASTM Standard E8S7-81, "Standard Practice For Conducting

Subacute Dietary Toicity Tests With Avian Species" (3), and OECD Guideline 205, Avian Dietary
ToxicityTest (4). Inordertocontrol bias, birdswillbeassignedtopens byindiscriminatedraw. No

a otherpotential sourcesofbias arecxpectedtoaffectth realsofthe stay.

u Thetes substancevillbeadministeredinthediet. Thisrouteofadministrationwasselected
becauseitrepresentsthemost likelyrouteofexposure to avianspecies inthe eaviromment.

u TestSubstance
formation onthecharacerizationoftest,controlo referencesubstancesisrequiredbyGood

H Laboratoryracic Standards(GLP).TheSponsoris responsiblefo providing Wilde International
Lad.writin verificationthatthetostsubstancehas beencharacterizedaccordingto GLP prirtoitsuse

H inthestudy. Ifwrittenverificationof GLP test substancecharacterizationisnot provided to Wildlife

H PROTOCOLNO: 454/111098/MLCSDT.WCIOPPTS 3MLABREQUESTNO,U2723
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0 *
Intemational Lid. it will be notedinthecompliancestatementofthe inal report.Theattachedform

a IDENTIFICATION OFTEST SUBSTANCE BY SPONSOR (Appendix I is to be used to provide
B informationnecessary forGLP compliance.

‘The Sponsorsresponsiblefor al information elated to thtetsubstanceandagreestoaccept
|] | ‘anyunusedtestsubstanceand/ortestsubstancecontainersremainingattheendofthestudy.

TreatmentGroups
H Groupsoftea mallardducklings (five perpen)willbeassignedbyindiscriminatedrawtocach

ofthetreatmentandcoatrolgroups.Thesex:ofeachindividualvill notbe determined. A testwill
H ‘usuallyconsis of a geometric serie of five ditaryconcentrationsandat lastthreecontrolgroups. Test

concentrationwillbeselectedafte evaluatingtoxicitydataprovidedbytheSponsor,Thehighest test
H ‘concentrationneed not exceedS000ppm. Each groupisfdthe appropriatetestorcontroldietforfive:

days. Thisvillbe followedby aperiodofat leastthreedaysonuntreatedfeed.

H Controlbirdswill ceiveanamount ofthesolventorvehiclein theirdiet equivalent to the highest
amountinthe rested diet. 1fmore than anestudy isconducted simltancouslyinthesameroom,with

|| thesamesolveatorvehicle, a concurrentcontrolmaybeutilized orallsudics.

H ‘DuntionofTest
“Theprimary phasesofthe testandtheirdurationsarc:

0 1. Acclimation - From receipto hatchof hatchlings untilthe start ofexposure.
2. Exposure-Fivedays.

un 3. Postcxposure observation - 3days/1 days.

TestBirds
Hu ‘Themallard representsanecologicalysignificantandwidelydistributedspeciesinthe United

States. Themallard hasdemonstratedsensitivity toth effects producedbyknowntoxicchemicals.
BH Moreover,thisspecieshasproventobe agoodlaboratorymodeland # large amountofbaselinedataare.

available.

Bn Allmallard willbefrom thesemehatchandwill be 5-10 daysoldattetinitiation. Olythose:
that rcapparentlyhealthywillbeusedi thetest. Bodyweightsmayvarybetwoca75and 300grams

Bn dependingontheageofthecohortof birdsused (c.g. §versus10days). Atleastfivetestandthree

PROTOCOL NO: 454/111098/MLCSDT.WC/OPPTS 3MLABREQUESTNO. U2,B = Th1as52
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| >
controlgroupswill be used.Eachtreatmentorcontrolgroupwillcontaintenbirds(twopensoffive

nm birdscach) ithcachgroup ofbirdsidentified bypen numberandtestconcentration.Individual birds
willbe identifi bycolored Ie bands. Birds willbe obtained from Whistling Wings, 113 Washington

un Stree,Hasoves, IL. 61041or from anther reputable supplier. All experimental birdsvilbeacclimated :
10 thecaging andfacilites from th timeofhatchor receiptuntil initiation ofthetest.

mn ‘Animal Dict
AItest birdswillbefod a game bird ration formulated to Wildife International Lid.

a specifications(Table1). Feedandwater vil be providedad Hbitur duringacclimationand duringthe
test. Thewatersource villbetheTownofEastonmunicipal watersupply. Feedisanalyzedperiodically

mn inaccordance ith Widife InternationalLid.StandardOperating Procedures.Thebirdsvill recive
10formofantibioticmedicationduringthetest.

a Specificationsforacceptablelevels ofcontaminantsingamebird rationforavianspecies have
ao notbeen established. However, theeare no levels ofcontaminants reasonablyexpected to be preseat

inthediethat areconsideredtointerferewiththepurposeorconductofthestudy.

a ‘DictPreparation
Tes dieswillbe preparedatthestartofthetestand asuficietportionestimated forthe 5-day

A ‘exposureperiod willbepresentedtothebirds. Ifnecessary,appropriatedictwillbeaddedasneeded.
After fivedaysofexposure, ll birdswill receiveuntreatedbasalration.

a Thetest substancewillbemixeddirectly nto the ationorbydissolvingorsuspendingthetest
substance in acetone and/or tablegradecorm oilprior to mixingwiththefeed. If used, acetonewillbs

H allowedtovolatilize rom thedietsduringthemixingprocedure.Tablegradecomoilwillnormallybe
incorporated nto th dict at &miuof2% (w/w) ofthe finaldiet. Mixingisnormallydone witha

H Hobart mixer(ModelNumberAS200T).

a Alltestsubstance calculations will be based on the purityofthe testsubstance as received or
‘corrected to 100% active ingredientbasedonthe information providedbytheSponsorin Appendix Iof

0 hisprotocol.

| €04353
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n ‘Samplesoftheexperimentaldiets willbecollectedforchemical analysistodeterminethe
homogeneity andstability ofthetest substancein theaviandiet and fo verifymessure testconentra-

H tions. Allsampleswillbe placedinuniquelyidentified polypropyleas jars.

H Sampleswillbecollected on Day 0, atdiet preparation,to determine homogeneity, measuretest

conceztrations,andestablish Day 0vahesfoxevaluatingstabilityovrthecourseoftheexposure period.
OnDay 5, attheendofthe exposurephase,sampleswillbecollectedfromthe feederscontainingthe

i ‘oxperimentaldictstoassess stabilityofthetestsubstance undertestconditions. The dict sampling
schemeforstudies with fivetestconcentrationsissummarizedbelow.The samplingschememaybe:

H adjustedbasedontheactual numberofconcentrationstested(see Page2)o theoption oftheSponsor.

d PROPOSEDNUMBERSOFSAMPLES
ExperimentalGroup Dayo Days

oH Control 1 1

Level 1 - Low Concentration @ 2
H Level 2 2 2

Level 3 2 2
0 Level 4 2 2

Level 5 -High Concentration ¢ 2
d 19 1

‘TotalNumberofSamples=30

H "Samplescollectedfrom theleftandrightsidesofthetop,middle and
bottom layers offeed inthemixing vessel to determine homogeneity

H “The above mmbersof samplesrepresentthosecollected from the test and do not include quality

control (QC) samples suchasmatrixblanksandfortifications prepared andanalyzed during the
H analytical chemistry phaseofthe study.

"| €01351
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‘Samplesoftheexperimentaldietsmaybeanalyzedfollowingcollectionorstoredin afreezer until

prepared andlor extractedforanalysis. Chemicalanalysesofdiets villbe performedby Wildlife
A InternationalLtd.Theanalyticalmethodusedwillbebaseduponmethodologyprovidedby theSponsor

andidentifiedinAppendixII.Themethodology usedtoanalyzethetestsampleswillbe documented

A inthe raw dataandsummarizedinthefinal report. Maximum sample holding times, priorto analysis,

nu ‘maybespecifiedbythe Sponsor,andifspecified,willbe addedtothisprotocolbyamendment.

ad 3 Con

Hn ‘Testbirdswillbehousedinthermostaticallycontrolledbroodingpensmanufacturedby Safeguard

Products,Inc.orequivalent. Eachpen measuresapproximately62 X92 X25.5cmhigh.Theexternal
H ‘walls,floorsandceilingsofeachpenareconstructedofvinylcoatedwiregrid. Uponinitiationofthe

test,eachbroodingpenwillcontainfivebirds. Two broodingpens willbe assignedtoeachtreatment

H group (10 birdstotal),whileat least six penswillbeassignedtothecontrol (atleast 30birdstotal).

Each group willbeidentified by pen number.OnDay 8ofthetest,birdsin one pen fromcachtreatment

nH group( birds)and threepensfromthe conrolgroup (1Sbirds)vill be euthanized. Remainingbirds
‘willbemaintainedforanadditional14days.Duringthatperiod,remainingbirdsmaybeseparated into

| twopens.

Ha ‘Duringthefirsteightdaysofthetest,thetemperatureinthe broodingcompartmentofthe pen

‘willbemaintainedatapproximately29°C.Brooderswillbeturnedoffduringthe last14daysofthe.

H test. Acceptablerangesfor broodingcompartmenttemperatures willbespecifiedin Wildlife

IntemationalLtd.StandardOperating Procedures.Broodingcompartmenttemperatures willberecorded

a ‘onceeachdayduringthefist eightdaysof thetest. Theambientroomtemperaturewill rangebetween
‘approximately 15-30°C. Temperature andrelativehumiditywillberecordedtwice dailyduringthetest.

nn A16hours light/3hoursdarkphotoperiodwillbemaintained,and theaveragelightintensityprovided
tothebirdsduringthetestwillbedetermined.

H ‘Housingandhusbandrypracticeswillbe conductedsoastoadheretothe guidelinesestablished

H ‘by NationalResearchCouncil(5). ©01355

Hn PROTOCOLNO.: 454/111098/MLCSDT.WC/OPPTS 3MLABREQUESTNO.U2723



B WILDLIFE INTERNATIONAL LTD.

§ *
______ Obscrtions .

B Allbirdswill be observed at feast once dalyformortality andtoxicologicalresponses.

Individualbodyweightswill be measuredat th initiationofte est, attheend ofthe exposure:
RK periodonDay5,and onDay8. Averageestimatedfeedconsumptionwillbedeterminedbypenforeach

treatmentandcontrol group forthe exposure (Days 0-5) and post-exposure observation (Days 6-8)
N periods. Forthosebirdsmaintainedforanadditional 14 days,bodyweightandfeed consumption

‘measurementsvilbeperformedweeklyandat testtermination.Theaccuracyoffeed consumption
valuesmaybeaffectedbyunavoidable wastageoffeedbybirds.Noattemptswillbemadetoquantify

R theamountof wastedfeed,asit is normally scatteredandmixedwithwater andexcreta.

R jo
Alltestbids tha dieduringthecourseofthe testand al birdscuthanizedwillbesubjected to

R agossnecropsy. ForthosebirdscuthanizedonDays 8and22ofthe test, liversand ~2mLof blood
will be collected. Liversvillbeweighed,placedinindividual labelledcontainersandstoredfrozen.

a Bloodwillbeplacedinlabeled heparinized vacutanersandplacedunder refrigeration. Allsamples will
betransferredtotheSponsorforresidue analysis.

R Disposition of Test Birds
Attest termination, test birds willbecuthanizedbyusingcarbondioxidegas, ervica dislocation

n oxotberappropriatemethods. Themethoduse will be documentedinthe raw data. Allcarcasseswill
be storedfrozenprior toshipment fo the Sponsor.

RN a
nH ‘Theconcentrationresponsedataobtainedfom the est willbeevaluatedand, if possible,anLCSO

value and95%confidence limitsvillbecalculated.Whenthe mortality datafacilitates statistical
asnlyses,aneofthreemethods will be sed to calculateanLCS0 value, Thedata willbeanalyzed,in

H onderofpreference,byprobit analysis, themoving averagemethod,o thebinomial probabilitymethod
(6,7,8,9). ThechoiceofmethodforcalculatingtheLCSOvaluevillbebaseduponthemortality

H ‘pattem observed.Wheapossible,nomortalitylevelvillbedeterminedandreported.

= €01356
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RECORDSTOBEMAINTAINED
H RecordstobemaintainedfordatageneratedatWildlife InternationalLtd.will include,but not

belimitedto:
H 1. Acopyof the sigaedprotocol.

2. Identificationandcharacterizationofthetestsubstance,ifprovidedbytheSponsor.
HB 3. Datesofinitiation andterminationofthetest.

4. Animalhistory.
H 5. Husbandry andenvironmental conditions.

6. Concentrationcalculationsendrecordsofditpreparation.
7. Bodyweightmeasurements.

H 8. Feed consumption measurements.
9. Dailyobservations.

" 10. Necropsyfindings.
11. Statisticalcalculations.

H 12. Analytical chemistry methods, results and chromatograms,if applicable.
13. Acopyofthefinal report.

|
EINALREPORT

nu Arepextofthe results ofthestudyvill be preparedbyWideIntemational,Lid.The reportwill
include,but notbe limitedto thefollowing:

1. Nameand addressofthefacility pecformingthestudy.
H 2. Datesonwhich thestudy was niiatedand completed. Iti the responsibilityof the Sponsorto

provide the finaldatethatdataarerecordedfor chemistry,pathology and/or supporting
oH evaluationsthatmaybegeneratedat other aboratories.

3. Astatementofcompliance signedbytheStudyDirectoraddressing anyexceptionstoGood
NH LaboratoryPracticeStandards.

4. Objetivesandproceduressatedintheapprovedprotocol,incdinganychanges inthe original
H protocol. .

5. Statisticalmethods employedforanalyzingthe data, when applicable. The calculated LCS0
value, 95 peroeat confidence limit,slopeofthe conoentraton-esponsecurve,theresultsofthe

un oodaess-of-fttest (e.g. X*test), and adescriptionofstatisticalmethods used.Thesamo
statisticswill be providedforpositivecontrols (whenused).

nH 01357
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6. Thetest,controland referencesubstances identified by name,chemical abstracts numberor code
H number, strength, purty,andcomposition or other appropriatecharacteristic, if providedbythe

Sponsor,
HB 7. Stabilityand,whe relevant totheconductofthestuds,thesolubilityofthetest,controland

referencesubstancesunderthecondition ofadministration,ifprovidedby theSponsor.
HB 8. Adescriptionofthe estsystemused.Where applicable,the finalreportshalincludethenumber

ofanimalsused,body weightrange, sourceofsupply, species (including scientific name), age,
= andprocedureusedfor identification.

9. Adescriptionofthedosage, dosage regimen,routeof administration,andduration.
10. Adescription ofthemethodsused,includingbutnot limited to:

H #) Detailed description ofthebasal diet,includingsource, diuats (ifused),andsupplements
(fused). A nutrient analysisofthe dietwillbeincludedinthe est report.

H b) Thenumberofconcentrationsused,nominal and(whererequired)measured dictary
concentrationoftetsubstanceincach level, assaymethodusedtodetermine actual
concentrations,numbexof birdsperconcentrationandforcontol, andnamesof toxicants

H usedforpositivecontrols(ifapplicable). Results ofrange-findingtest(if conducted).

©) Acclimation proceduresandmethodsof assigningbids to testpens.
H &)  Froquency,duration andmethodsof observation. Descriptionof gasofintoxicationand

other abacrma behavior,including imeof nset, duration,severity (incuding death),and
‘umbersaffectedinthe diffrent dietaryconcentrations andcontrolscachdayof the test

" poor
©)" Descriptionofhousing conditions,including type, sizeand materialofpen, pen

H temperatures,approximatetest roomhumidity,photoperiodandlightinginteasiy.

Averagebodyweightsforbirdsin cachpenatthebeginningofthe test,theendofthe
H exposureperiod andendofthe est.

# Estimatedfoodconsumptionfortheexposureperiod andforthepostexposureperiod.

H 11. Adescriptionofall circumstances thatmayhaveaffected thequalityorintegrity ofthedata.
‘Anything unusualabout thetest, anydeviationfrom these procedures,andanyother relevant

H information.
12. ThenameoftheStyDirecto,the namesofotherscientistsorprofessionals,andthe namesof

] all supervisorypersonne,involvedinthestudy.
13. A description ofthetransformations,calculations,oroperations performedonthedats, a

B summaryandanalysisofthedata, nd astatementofthe conclusionsdrawn romthe analysis.
©04358
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14. Thesigned end datedreportsofcachoftheindividual scientistso otherprofessionalsinvolvedBH intosu ifplc.
15. Thelocation where llspecimens, raw data,andthe inal report ar tobe stored.

BH 16. Astatementpreparedbythe Quality AssuranceUnit listing thedate tha studyinspectionsand
aditsweremadeandthedatesofanyfindingsreport tothe StudyDirectorand Management.

H 17. fitsnecessaryto makecorrectionsoradditionstoa final eportaferithasbeen accepted,such
changes shallbentheform ofamendmentbyth StudyDirector Theamendmentshould clearly

H identify the prtof the final reportthe i being added to orcorectedandthereasonsfor the
correctionoraddition. Amendmentsshallbesignedand dated bytheStudyDirector.

n CHANGINGOFPROTOCOL
‘Plannedchanges totheprotocol villbein the formofwritten smendmeatssignedby theStudy

Hu Directoran the Sponsor's Representative.Amendmentswillbe considered as part oftheprotocol and
‘willbeattached the finalprotocol.Any heschangeswill be i th form ofwritendeviationssigned

nu bythe StudyDirectorandfled withthe raw data. All changesto theprotocolwillbeindicatedinthe
final report.

nu
GOODLABORATORYPRACTICES

oH “Thisstudy willbeconductedin accordancewithGoodLaboratoryPractice Standardsfor EPA
(40 CFR Past 160 andlorPart792); OECDPrinciplesofGoodLaboratoryPractice (OCDE/GD (52)
32, Environment Monograph No. 45); end Japan MAFF (59 NohSan, Notification No. 3850,

ou AgriculturalProduction Bureav),Each studyconductedby WildiifeInternationalLi.isroutinely
examinedbythe Wildife IntemationalLtd. Quality AssuranceUnitforcompliancewithGood

ou LaboratoryPractices,Standard OperatingProceduresandthespecifiedprotocol. Astatementof
‘compliancewithGoodLaboratoryPracticeswillbepreparedforal portionsofthestudyconductedby

oN ‘WildlifeInternationalLtd.TheSponsorwillberesponsibleforcompliancewithGoodLaboratory
‘Practicesfor procedures performedbyotherlaboratories (c.g,residue analyses or pathology).Rawdata

nH foal work pecformedaWildeIntemationalLd.an a opy ofthe finalreportwillbe filedbyproject
‘numberinarchives locatedon theWiklifeIntemationalLid. siteor stensltemativelocationtobe

uN specified in th finalreport.

nH €01359

oH PROTOCOLNO.: 454/11109/MLCSDT.WC/OPPTS 3MLABREQUEST NO. U2723



m WILDLIFE INTERNATIONAL LTD.DEA eee

m -12-

mn
H 1 US. EnvironmentalProtectionAgency. 1996, Series 850- EclogicalEffects Test Guidelines(drafh, OPPTS Number 850.2200: Avian Dietary Toxicity Test

Bn 2 US. Environmental Protection Agency. 1982. Pesticide Assessment Guidelines, FIFRASubdivision E, Hazard Evaluation: Wildlife and Aquatic Organisms, subsection 71-2,
Environmental Protection Agency, OfficeofPesticide Programs. Washington, D.C.

0 3 American Society for Testing and Materials. 1987. Standard Practice for Conducting‘SubacuteDietary Toxicity Tests with Avian Specics. ASTM Standard E8S7-87. Anal Book
HB of ASTMStandards, Vol. 11.04. Philadelphia,PA.

4 Organization for Economic Cooperation and Development. 1984. Avian Dietary Toxicity
Hn Test. OECDGuidelinefor TestingofChemicals. Guideline 205. Paris.

5 National Research Council. 19%. Guide for the Care and Useof Laboratory Animals.H Washington, DC. National Academy Press. 125 pp.

6 Finney, D.J. 1971. StatisticalMethods inBiologicalAssay, 2nd. ed., Griff Press, London.
n 7 Thompson, W.R. 1947. BacteriologicalReviews, Vol 2, No.2 115-145.

8 Stephan, C.E. 1977. Methods for Calculating an LCSO. Pages 65-84In Aguatic Toxicology
and Hazard Evaluations, American Society Tor Testing and Materials. Pub. No. STP 634.
Philadelphia, PA.

H 9 Stephan,C.E. 1978. U.S.EPA,EaviroumentalResearchLaboratory,Duluth, MN. Personal
Communication.
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R TABLE I: DIET FORMULATION
WILDLIFE INTERNATIONAL LTD. GAME BIRD RATION"

BR INGREDIENTS PERCENT (4)
Fine Com Meal wuss

Rn Soy Bean Mea,48%Protein 3065
WheatMidds 650
Protein Base 600
‘Agway Special,60% Protein 400m Imi i
Dried Whey 250
Ground Limestone 050

H Eastman CalPhos 060
Methionine Premix + Liquid 035
Vitamin and Mineral Premix (sezbelow) 032

n GL Ferm (Fermatco)® 025
Salt lodized 010
Total 100.00

a VITAMIN AND MINERAL PREMIX AMOUNT ADDED PER TON

un ii, —
Vitamin A 7,000,000 LU.

H Riboflavin 6 grams
Niacin 40 grams
Pantothenic Acid 10 grams
Vitamin By 8 mgsH ys “ss

Biotin 64 mgs
Pyrdorine 1.2 grams

H ‘Thiamine 1.2 grams
Vitamin E 20,000 LU.

VitaminK(MenadioneDimethylpyrimidinol Bisulfite) 5.8grams
Manganese 102 grams| Tie 4fam
Copper 68 grams
Iodine 1.5 grams.

H Tron 51 grams
Selenium 182 mgs

H ! Theguaranteedanalysisis aminimumof27%protein, aminimumof2.5% crudefatand a maximum
of $%crude fiber.

* FermentationBy Products

i ©04361
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APPENDIXI
mR IDENTIFICATION OF TEST SUBSTANCE BY SPONSOR

To be Completed by Sponsor .

a L TestSubstance entity (nametobeusedinthereport): PEQS (PerfluorooctaneSulfonieAcidPotassium Salt
nu Reference Standard (if applicable): Analytical Standard:NA

Internal Standard: _1.1.2 2HHHHPerluorooctaneSulfonicAcid
a ‘Test Substance SampleCodeor BatchNumber:__ Lot217 ————————

‘Test Substance Purity (% Active Ingredient): _989_ ExpirationDate: _2008

m I. Test Substance Characterization

Have the identit and itionorothercharacteristics
eprom Se Be etafo

determinedprior£0its useinthisstudyinaccordancewith GLPStandards? YesNo_X_
mn IL Test Substance Storage Conditions

m Pleaseindicatetherecommendedstorageconditionsat WildlifeInternational Ltd.

—Ambieatroomtemperatyee00

Has the stability of the test: under these conditionsom BEa nee Yes__No_X
Other pertinent stability information:

un IV. TestConcentrations: Adjusttestconcentrationto 100% a.i.
—X_basedupon the purity (%) given sbove.

oH Dontadusttest concentrationto 100%
ai. Testthe material AS IS.

un V. Toxicity Information:

‘Mammalian: RatLDSO_251mghkg MouseLDSO_N/A

un Aquatic: InvertebrateToxicity (EC/LCS0) FishToxicity (LCS0)

Duplniamags27mgle RaicbowTrout Umglle
DupimiamagsSOmgle FatheadMinnow:38mefl,

n OtherToxicityInformation (includingfindingsofchronicendsubchronictests):

un
mn 01362
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APPENDIXTI

n MethodOutlineforthe Determinationof PFOSin Avian Feed

N 1. Preparematrix fotficaton samplesin thedesiredavianfeedstockusingthedrymix technidue.
HN 2. Weigh10 g samplesofthematrix blankand matrixfortificationfeed samplesinto aweighboat

andtransforto16oz.Frenchsquareglassbottles. Recordweights.

| 3. Forcachweighed sample,measure 100ms ofmethanolwithagraduatedcylinderandtransfer
intotheFrench squarebottle.

Hn 4. Sealbottles withscrewcapsandplaceonshakertable. Allowtoshakefor aminimumof30
‘minutes.

un 5. Vacuum filterwithqualitative filerpaper andrinseretainedfeed3timeswith methanolinto
frat.

un 6. Transfer filtrate into a 200-mL volumetric flask and bring to volume with methanol.

7. Transfer S mLsof200-mLsolutioninto a 10-mL volumetric flask partially-filled with 50%
methanol:50% water dilution solvent containing 0.05% v/v formic acid and 100 jug a.i/mL

nu 4HPFOS internalstandard. Bring to volumewithdilution solvent.

8. Mixandtransferapproximately 1mLofthe 10-mLsolutioninto asyringe and filterthrough a
0.2 am filerintoanHPLC autosamplervial.

9. Ampulateandsubmitsample forLCMS analysis.

n €01353
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