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QUALITY ASSURANCE STATEMENT
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by the US. Environmental Protection Agency, 40 CER Part 160 and 792, 17 August 1989; OECD.
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the Study Director and Laboratory Management wee as follows:
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SUMMARY
SPONSOR: 3M Corporation
TEST SUBSTANCE: PFOS
WILDLIFE INTERNATIONAL LTD. PROJECT NO: 454-103
STUDY: PFOS: A Dietary LCS0 Study with the Northen Bobwhite

RESULTS: The dietary LCSO value for northem bobwhite exposed to PFOS was

determined to be 220ppm a.. witha 95% confidence interval of 164 ppm
410 269ppm 2. The slopoftheconcentrationresponse curve was
7.005andthe chi-square valuewas 0.023. The no mortality concentration
Was 732 ppm ai. Biscd upon treatment related morality, signs of
toxicity and cffects upon body weight gain at the 146 ppm ai. test
concentration, the no-observed-Tec concentrationwas 73.2ppm ai

TESTDATES: Hoch~April 12,1999
Acclimation - April 12:2, 1999
Experimental Start -April 22, 1999

Experimental Termination May 14, 1999

NOMINAL TEST
CONCENTRATIONS: 0,183, 36.6, 73.2, 146, 293, 586 ad 1171 ppm.
TEST ANIMALS: Norther Bobwhite (Colinus virginia)
AGE TEST ANIMALS: 10daysofage at test inition
SOURCE TEST ANIMALS: - Wildlife Intemational Lu. Production Flock

8598 Commerce Drive
Easton, Maryland 21601

STUDY COMPLETION: April 26,2000
AMENDED REPORT DATE: March 23, 2004

7 See AppendixX fo the revisd nominal est concentionsand eslbased ponte sanalyssofthe test
material followingstudycompletion.
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INTRODUCTION

This stad was conducted by Willie nemationl Lid, for 3M Corporation a the Wiis
Inmational Lit. avin oiclogy faci in son, Maryland. The infe porn of he test as
conducted rom April 2, 19991 May 14, 1999. Raw daagene Willie erations Lid
and copy of the fnl spon ar fd under Pre Number 454-103 in archives load on the
Wide nrmtonal Ld se

OBJECTIVE
he objectiveof his study wast cunts he onc ofa est substance 10 the Norther Bobwhic
(Cons virginians) administered through the dio ive days, An LCS0 valewil be clcltd,
itposile.

MATERIALSANDMETHODS

The methods use in condusing hs sad are based pon procedars specifi in he US.
Envionmentl Protection Agcy Sere 850 Ecological Effects Tet Guidelines OPPTS Number
850.2200 (1), Section 71:2 of the Eavionmentl Protcion Agency's Regisraion Guidelines,
Pesiide Assent Guidelines, FIFRA Subdivision E, Hazard Evasion: Wills snd Aquatic
Orgasms 2; OECD Guideline 205, Guideline for Tsing of Chemical, Avian Dietary Toney
Test; 0 upon ASTM Sanda BSS?-7,“Sandard Pract for Condcing Subacute Diary
Toschy Tes with Avian Species” (6).
“TestSubstance:

The test substance was recived from 3M Corportion on October 29, 1998 and vas assigned
Wide Iemaional Lid nificaion Number 4675 up recep. The fst substance was whi
powder deified ss: FC.95 Lot No:217. The pri purity fhe est stance ws 98.96, with
an xpiaton date of 2008, Following st emination, ets matrel ws rcnayzsd. The resus
ofranayi diatea st substance pryof 90.49%. Alles conenrtions ave ben dsedo
reflect the purity reported on the new Certificateof Analysis (Appendix 1’. The test substance was.
sored unde ambient conditions.

The icra sandard was rcsived from 3M Carporsion on ly 2, 1998 and vas assigned
Wide Icrnionl Ld, dentifcion number 4526 upon recip. The neal standard, gran

loving aycope,esttiacbr scrwiGLPsada deehoomocoF 5. Wht conesaedeteraeood lyay Aen ome soon pay

Aine
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teil, was identifi as 1H, 1H, 2H, 28 Peslorooctane Sulfonc Act, Chemical Abstct
Number: 27619:97-2. Thstandard was sored ndes ambit conditions

TreatmentGroups

“The est consisted of geometric sere of sven fest consetations and contol group, Thin
nonhern bobwihic chicks were asigned 0 the contol group and en northern bobwhite chicks were
assigned to cach of the treatment groups. The birds were sorted by weight, then chosen

indiscriminately from within each represented weight class for placement into control and treatment

aroups. The binds were housed in brooding pens containing five chicks cach. Nominal dietary
concenraions used inthis study wer 0, 18.3, 36.6, 73.2, 14, 293, 86 and 117 pats pe millon
‘active ingredient (ppm a.i.) of PFOS. The dietary concentrations were established based upon known

toxicity data and information supplied by the Sponsor.

Each grou was dt appropriate esto contol te fo ive days, Dveing the exposes poried
he contol group received untested feed. Following the five-day exposure period al groups were
ven untested basal ie for three days. On Day 3, halfof the survivin estnent sd conrl bids
were chained and ver issue, blood, nd bile samples were collected or analysis, The remaining
birds wee fed basal ration unl Day 22. On Day 22, thes bisds were cutbanized and ls sampled
fore weigh, bod, and bie

‘Durationofthe Test

“The rimary phasesof this ts and thei durations were:
1. Accimation- 10 days.
2. Exposure das.
3. Posbonposuschsrvation- 3 or 7days

TestBirds

A northern bobwhit (Colin viginians) were 10 days of age and appeared to be in good
health at nition ofthe est. The birds were blind from Widife Intemational Lu. Production
Flock, Eason, MD and were hatchedon Apel 12, 1999, Birds ranged in wight rom 18 0 23 grams
at test iio. The bids sed in his study wer immatare an coukd no be difrised by sex

60001
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Albindswere from the sme hatch, prscared and phenotypically inistinguisable from wild birds
Al bindswereacclimate to the caging and files rom th day of hatch nil nation of the est.

AnimalDiet

Throughout acclimation and testing al tet birds were fed a game bird ron formulaied to
Wilde Inemational Lids specifications (Appendix 1. The chicks were given a vitamin
supplement in thei water fom th day thy were hatched uni the niision of th tes, Water rom
he town of Exton public vate suppl, and feed were provided ad linn during acclimation and
testing, The bindsreceivedno formofnibotc medication durin acclimation or testing.

DietPreparation
The test substance was mixed dict it te tin. Mixing was done ith a Hobart mixer

(Model Number AS200T), All distary test concentrations were adjusted to 100% PFOS based upon
ihe reported purty ofthe test substance. All dictry concentrations and he LS0 value are reported
a5 ppm ai. in the dict. Nominal dietary test concenrations used in this study were 183, 36.6, 72,
146,293, 586, 1171 ppm ai. (Appendix IV),

DietSampling
Samples of the test diets wre collected to verify the test concenrutions administered and (0

confirm the stability and homogeneity of the tet substance in the diets. Homogeneity of the test
Substancs in the diet was calused by collecting six samples om the 15.3 ppm ai. a. fst diet and
six samples from the 1171 ppm a. est dict a preparation on Day 0. Homogeneity samples were
collected from th top, middie and bottom of the Ieft and right sections of th mixing vessel, The
Homogeneity samples also served as verification samples. One verification sample was collected
from the contol dict and two verification samples were collcted from cach reining treatment
roup at preparation on Day 0. At the endofthe exposureperiod (Day 5), one sample was collected
from the control and two samples wee callie from each reatment grou to detrmine sail of
ihe test substance in the diet under test conditions. The stability samples were callcted from feed
remaining in the fesders afer beinga ambien test pen conditions for fv days. Samples were
transferred immediatelyto Wilde Intemational Lid. analytical chemistry.

600805
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AnalvicalMethod
“The method used for the analysis of the avian diet samples was based upon methodology

developed at Wildlife Intemational Lid. and eniled “Method Outline fr the Determinationof PFOS
in Avian Feed”

Avian diet samples were extracted with methanol. Methanol was added to a requisite quantity of
feed contained in a French-square glass botle. Bottles were capped and shaken on a shaker table.
‘Samples were vacuum filtered using qualitativefilerpaper. The retained feedwasrinsed three times
with methanol into the filtrate. The fillrae 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 0.100 mg 4H
PFOS (intemal standard). and 0.05% formic acid (v) 50 tha they fell within the calibration range
ofthe PFOS methodology. Amethod flowchart is provided in Appendix 11, Figure 1

Concentrations of PFOS in the standards and samples were detemined by reversed-phase high
performance liquid chromatography using a Hewlet-Packard Model 1100 High Performance Liquid
Chromatograph (HPLC) with a Perkin-Elmer APY 100LC Mass Spectrometer cquipped with a Perkin-
Elmer TurbolonSpray ion source. HPLC separations were achieved using a Keystone Basil Cis
analytical column (100 mm x 2 mm LD, 3 pm particle size). The instrument parameters are
summarized in Appendix II, Table 1.

Calibration standards of PFOS prepared in a 50% methanol: 50% NANOpure® water solution
containing 0.100 mg 4H PFOS (intemal sandard)L and 0.05% formic acid (vv), ranging in
concentration from 0.00229 10.0457 me .i/L were analyzed withthe samples. The same and most
prominent peak response for POS was utilized to moritor PFOS in al calibration, quality control,
and study samples. No atempt was made (0 quantify PFOS on the basis of individual isomeric
components. Linear regression equations were generated usin pesk area response ratios (PFOS ©
intemal standard) versus the respecive concentration ratios (PFOS : intemal standard) of the
calibration standards. A. typical calibration curve is presented in Appendix Ill, Figure 2. The
concentration of 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 standardsarepresentedin Appendix i, Figures 3 and 4, respectively.

GROsNG
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The method limit of quanitaon (LOQ) for thse aslyses was st a 1.15 ppm a. auld 1s
he productof the west calibration standard analyzed (0.00229 mg 8.1) and the iaion factor of
the matrix blank samples (500).

“Two matrix lark samples were analyzed to determine posse inerfeences. No interferences
re observed ator above the LOQ during sample analyses (Appendix I, Table 2). An inierference
in the feed sppesre at approximately the same etnvion ime as the peak of terest bat it was well
below the LOQ. A representative chromatogram ofa mati blak i preseted in Appendis Il
Figure 5.

Avian dict was fortified at 457, 183 and 1830 ppm .. and analyzed coneumently with the
samples to determine the mean procedural recovery (Appendix I, Table 3). Sample concentrations
wre no cotectefo he mean prossdurl recoveryof 94.7%. A representative chromatogram ofa
matrix fortification i resented in Appendix Il, Figure.

An example calculation is presented for sample number 454-1032, nominal concentration of
183 ppm ai. in avian diet

Intel Weigh 100
Fil Volume, 200m.
Dilution Facto: 100 eros Guo actor x ial dui tor)
PROS Pek Ars: 113568
Inna Sanda esk Ave: 413160
Pek Ara Rt 02749

Catbraion curv cain
Sop: 277397
nse 001354
Carve is weighted 15)

Pek ra rio- (-inerep) x15. ConcenrtionPROS (mgairy atinsumens = Eekarenratio(Vrnteeept)xLS.ConcentrationSipe

ROO?
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©2749-00159%)x0.100mg.
wm

- oom mgain

Note 15. = tral standard.

2705 gpmaiy mele - PTOS 08817)tenx Fi Volum (1) ition Fir
TTwevemto

0009230200 100
ew

- Isp

PercentofNominal Concematon = rosOPS)insampleFOS (oma) nominal
1s= ES roe toiWw

Housingand Environmental Conditions
During acclimation an testing. al birds were housed indoors in bateies of thermastaially

conrolled brooding pers manufactured by Beacon Steel Products Co. (Model No. B7350). Eachpen
hadfloorspace that measured approximately 72 X 90 cm. Ceiling height was approximately 23 cm.

Extemal walls,celings and floors were constructedofgalvanized see wir and sheeting. Birds were
sorted by weight, then chosen indiscriminately from within cach represen weight class for
assignment o pens. Each group of birds was identificd by pen number and est concenraton.
Individual ind were identifiedby leg bands.

During the test the average temperature in the brooding compartment of the pens was 38°C + 2°C
(SD). Average ambient oom temperature for this study was 273°C 4 12°C (SD) with an average
relative humidity of 31% + 14% (SD). The photoperiod (maintained by a time clock) was sixteen
Hours ofligh pr day during acclimation and thoughout the est. The light source was uorscent
Highs which closly approximate noonday sunlight. The birds were exposed to an average of

Crom
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approximately 139 lu ofilumination. Housing and husbandry practices were based on guidelines
established by the National Research Council (5).

Observations

During aclimation all birdswereobserved daly. Bids exhibiting abnormal behavior or physical
injury were not used. Following test initiation and continuing until termination, al birds were
typically observed at last twice daily. A record was maintainedof all mortality, signsof toxicity,
and sbnormal behavior,

‘AnimalBodyWeightoFecdConsumption
Individual body weighs were measured at th initiation of the test, on Day 5, Day 8, and on

Days 15 and Day 22 for all remaining birds. Average feed consumption values during the exposure
period (Days 0-5) and the post exposure observation period (Days 6-8) were determined by pen for
cach treatment group and the control group. Additonal, feed consumption was determined for
Days 8:15 and 15:22 for the remaining treatment and control birds, Fed consumption was
determined by measuring he change in the weight of th feed presented o the birds over a given
period ofime. The accuracy of fed consumption values may have ben affected by the unavoidable
wastageof eed by the birds.

GrossNeszopey
AT test birds that died during the cours ofthe test and al birds remaining tthe termination were

Subjcted to a gross necropsy. Addionally, livers were eighcd and liver tissue, blood, and bile
wet collected from bids uthanizdonDay 8 and 22, and when possible fom those tht died during
the courseofthe sudy.

SutisticalAalvses
Mortality data were analyzed using the compute program of CE. Siphan (6). The program was

designed 1 calculate the LCSO value and the 95% confidence interval by probit analysis, moving
average method or the binomial probability method (789). Tn his study, the LCSO value was
determined using the probit method. The slop ofthe concentraton-esponse curve and resuls ofthe
goodness of ft est are reported. Body weight data were compared by Dunnett’ test using
TOXSTAT softwar (10,1). No statistical anlyses ere applied to feed consumpion data.

600509
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RESULTS

Dict Anasis
Avian dict samples were collcted from the 18.3 and 1171 ppm ai. est concentrations and

analyzed to evaluate homogeacity ofth test subsance in the avian diet. The analysis of these
samples also served as verification of test subsance concentrations. Resulting mean measured
concentrations, standard deviations and coeflicients of variation (CV) for thes tet concentrations
were 19:5 £ 2.13 ppm ai. (CV = 109%) and 1196 + 102 ppm ai. (CV = 5.87%), respectively
(Appendix I, Table 4). Control avian diet samples cllected duringthe test showed no interferences
above the LOQ. Samples collcted during the est o verify the 36.6, 73.2, 146, 293 and 586 ppm ai.
fest substance concentrations had mean measured concentrations of 40.2, 74.5, 174, 291 and
$37 ppm ai, respectively. These values represented 110, 102, 119, 99.3 and 91.6%of the nominal
concearations, respectively (Appendix I, Table 5). Analysis of avian dict samples collcted from
feeders after being held at ambient temperature for five days averaged 101, 122, 104, 101, 109, 114
and 102%ofthe Day 0 valuesforthe 18.3, 36.6, 73.2, 146,293, 586 and 1171 ppm ai. tet substance
concentrations, respectively (Appendix I, Table 6). A representative chromatogramofatest sample
is shown in Appendix Il, Figure7

One incidental mortality occurred i the conrl group during the course of the sudy (Table 1 and
Appendix V). On the moming of Day 5, one bird was noted with a broken lg and was subsequently
euthanizedon Day 6. Additionally, wo birds in the control group were intrmitenly noted with fot
Jesions associted with cage mat aggression. Otherwise,alcontrol birds were normal in pearance
and behavior througho the test.

No treatment related moraiies or overt signs of toxicity were observed in the 18.3, 36.6, or
73.2 ppm a. treatmentgroups. One bird in the 18.3pom i. rcament group was notedas lame rom
Day 6 thtough Day 8, nd bloodofundetermined origin was noted on the undersideofane bird rom
ihe 73.2 ppm a. ratment group on Day 22. Otherwise, al bids in the 15.3, 36. and 73.2 pom a.
weatment groups were normal in appearance and behavior throughout he test period.

GROG
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“There was 11% (1 of 9) mortality in the 146ppm a. treatment group, 80% (8of 10) mortality in
the 293 ppm ai. treatment group and 100% (10 of 10) mortality in the 86 and 117) ppm a.
treatment groups. In the 146 ppm a.. treatment group, one bird was euthanized on Day 3 after
sustaining abroken leg. This incidental mortality was not used inthe calculationofthe LCS0 value.
Additionally, there was one treatment elated mortality in the 146 ppm a.. treatment group, a bird
found dead on the moming of Day 7. Clinical signs oftoxicity were observed n this treatment group
on Day 5, when two birds displayed wing droop. All other bids at his est concentration were
normal in appearanceandbehavior fo th duration ofthe tes.

nthe 293 ppm a.. treatment group thre were ighttreatment elated mortalities, occurring on
Days 5, 6.and 7. Signs of toxicity were first observed on the morning of Day 4 and continued to be
exhibited through the moming of Day 8 for the single bird cuthanized on Day 8, and through the
aftemoon of Day 8 for the single bird surviving until Day 22. Signs of toxicity included a ruffled
appearance, reduced reaction to stimuli (sound and motion), lethargy, wing droop, loss of
coordination, lowes limb weakness and convulsions. The single remaining bird appeared to have
recovered and was. nomnal in appearance and behavior from the atcmoon of Day 9 until test
termination.

In the 586 ppm .i. treatment group mortalities were fist noted on Day 3 and continued to be
bserved through Day 7. at which point al birds had died. Overt signs oftoxicity were first observed
on the aftemoonofDay 2 and continued through the moming of Day 7, when the final birds were
found dead. Signs of tonicity observed among birds in the 586 ppm a.. treatment group included a
ruffed appearance, reduced reaction t stimuli (sound and motion), lethargy, depression, wing droop.
Tossofcoordination lower limb weakness, lower limb rigidity, prostate pasture, and convulsions

In the 1171 ppm ai. treaiment group 100% mortality had occurred by the moming of Day 4.
Signs of toxicity in the 1171ppm a.. reatment group were first observed on the afiemoon of Day 2,
with the frst. mortalities noted on the moming of Day 3. Signs of toxicity observed prior to death
included a ruffed appearance, reduced reaction to stimuli (sound and motion, lethargy, depression.
ossof coordination,wingdroop, and lower limb weakness andrigidity.

6002
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BodyWeightandFeedConsumpion
When compared 1 the control group, thers werenoapparent treatment related effects upon body

weight among birds in the 18.3, 36.6 or 73.2 ppm a. treatment groups. However, there was a
concentration responsive reduction in body weight gain or body weight los in the 146, 293 and 586.
ppm a. rcament groups during the exposure period (Days 0-5) (Table 2 and Appendix VI).
Differences from the control group were satisically significant atp < 0.05 for the 146 ppm a. level
and at 0.01 for the 293 and 586 ppm ai. levels. A statistically significant (p<0.01) reduction in
body weight gan continued tobeobserved at the 146 ppm .. test concentration through Day§of the
study. At the 293 ppm ai. concentration a statistically significant (p<0.01) mean weight loss
continued trough Day § of the study and a masked reduction in weight gain was noted through Day.
15 ofthe study. Due o total mortality, body weight effects couldnotbe determined forthe 1171 ppm
ai. level during the exposure period or for the 586 and 1171 ppm .. treatment groups for post-
exposure period.

There wereno apparent treatment related effects ponfecdconsumption at the 18.3, 36.6, 73.2 or
146 ppm a. test concentrations (Table 3 and Appendix VII). However, a reduction in feed
consumption was noid at the 293, 586 and 1171 ppm ai. treatment groups during the exposure
period (Days 0-5). There were no eaimentrlated effects on feed consumption in any of the
surviving treatment groups during the Day 6-8 post-exposure period. In the 293 ppm as. treatment
s70up only one bird survived Day 22. The reduction infeed consumption observed atthe 293 ppm
ai. test concentration during both the Day 8-15 and 15-22 postexposure periods was the result of
having only one bird inthe pen, and was not considered obe treatment elated.

GrossNecropsy
During the course of the test, ll birds that died were subjected 1 a gross necropsy. Necropsy.

resus for birds found dead were similar. Common observations included thin condition, Ioss of
muscle mass, altered spleen color, autolysis of tissues and pal organs. Details of the necropsy
findings are presented in Table 4.

HA of the surviving birds were subjected (0 gross ncropsy on Day § and the remaining birds
were necropsied on Day 22, following test termination. On Day 8, one bird in the 73.2 ppm a.
restment group was noted witha slighty pale liver. Due to the isolated natureof his finding it was

CnOnE
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not cansidred © be related to eatment, The single bird etbanized from the 293 ppm a. treatment
r0up was observed at necropsy to have witha lackofmuscle mass and general thinness. Since hese
findings correlated with an impact upon body weight noted at this concentration, the findings were
considered be rcament related. Necropsy results were emarkable for ll other bids euthanized
on Day8. Similarly, Day 22 necropsy findings were unremarkable for ll is.

CONCLUSION

The dietary LC30 value for northern bobwhit exposed to PFOS was determined 0 be 220 ppm ai.
With a 95% confidence interval of 164 ppm i. to 289 ppm ai. The slope of the concentaton-
response curve was 7.005 and th chi-square value was 0.023. The no mortality concentration was
73.2 ppm a. Based upon eament related mortality, signs oftoxicity and effects upon body weight
gan at the 146 pp a... test concentration, the no-observed-effect concentration was 73.2 ppm ai.

Goon
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‘Cumulative Mortality fromaNorther Bobwhite Acute Dietary Toxicity Study with POS
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Page |

‘Mean Feed Consumpion (ghbirdday) from a Northem Bobwhite Acute Dictary
Toricity Sudy with PFOS
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Page2

Mean Feed Consumption (birdy) from a Northem Bobwhite Acute Dictary
Toxicity Study with PFOS
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TABLE 4
Group Gross Pthalogical Observations

froma Northem Bobwhite Acute Ditary Toxicity Study with PFOS
Birds tht died during the courseofthe study
TTTTre mitae

PPMAL
Finding Cowl TV BIWem

Ni NN Neo Ne

Abdominal cavity. some utalyss 0 0 2 2 4
Abdominal cavity, autolysis throughout 0 o o i |
Crop, empry o 0 2 s 2
Emacited o o 2 5 5
Fracured eg 1 ' o 0 o
Gl wet empty o o | ) 0
Gicaard content ie ssined o o 2 5 1
Hea,ateior portion motied white color 0 0 1 o 0
Hear, pale 0 0 0 2 '
Intestinal coments ar ike 0 0 0 2 0
Keel, promi: 0 0 1 3 10
Kidneys, ple 0 0 0 2 o
Liver, ple snd motled 0 1 0 o 0
Loss ofmuscle mass 0 o hl 7 9
Muscularskeel, pie 0 ' 0 0 oSmall in suture o o 3 o 0
Spleen, black o o o 1 0
Spleen, dark o o o o z
Spleen rey o 0 0 1 0
Spleen, grey-brown 0 0 0 o |
Spice, pale 0 0 1 o 1
Spleen, smal 0 0 0 o |
Spleen, small and pale 0 0 0 3 o
Thin o 0 o “ 2
Not Remarkable 0 0 | 0 o
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APPENDIXI

Certificate OfAnalysis
FC-95, Lot 217

Mares, 2000
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APPENDIX TI

DIET FORMULATION
WILDLIFE INTERNATIONAL LTD. GAME BIRD RATION'

INGREDIENTS PERCENT (%)
Fine Com Meal a8
Soy Bean Meal, 48% Protein 3065
Wheat Midds 650
pense 600
Agway Special, tein 400
‘Alfalfa Meal, 20% Protein 300
Dried Whey 250
Ground Limestone 050
Eastman CalPhos 060
Methionine Premix + Liquid 035
Vitamin snd Mineral Premix (seebelow) 032
GL Ferm (Fermatco)” 025
Saltlodized 010
Total T0000

VITAMIN AND MINERAL PREMIX AMOUNT ADDED PER TON

Vitamin D, 20000001CU.
Vitamin A 7000.0001U.
Riboflavin 6 grams
Niacin 40 grams.
Pantothenic Acid 10 grams
Vitamin By mgs
Folic Acid 600 mgs

Biotin 64 mas
Pyridoine 12grams.
Thiamine. 12grams.
Vitamin E 2000010.
Vitamin K (Menadione Dimethylpyrimidinol Bisulfc) 58 grams.
Manganese: 102 grams

Zine 47 grams
Copper 68grams
Todine 15grams.
ron 51 grams
Selenium 182 mgs

“The guarantced analysis is a minimumof 27% protein, a minimum of 2.5% crude fa and a maximum
of 5% crude fiber.

FermentationBy-Products(Sourceof Unidentified Growth Factors).

Cron
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APPENDIXIT
ANALYTICAL METHODS AND RESULTS
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APPENDIX I
Table 1

Typical LC/MS Operations! Parameters

INSTRUMENT: HewletPacknd Model 1100 igh Peformance Liquid Chromatograph wih
a Perkin-Elmer API100LC Mas Spectrometer equippedwith Perkin-Elmer
TurbolonSpray ion source. Operated n selective on monitoring mode
(SM)

ANALYTICAL COLUMN: Keystone Betasi Cy column (100 mmx 2 mm LD, 3 pm particle size)

‘OVEN TEMPERATURE: soc

STOPTIME: 100minutes

FLOW RATE: 0220 mminute

MOBILE PHASE: 72.0% Methanol : 28.0% NANOpure® Water conning 0.1% Formic Acid

INJECTION VOLUME: 25041

PROS RETENTION TIME: Approximately 7.0 minutes

INTERNAL STANDARD
RETENTION TIME. Approimately 45 minutes

PROS MONITORED MASS: 498.6 amu
INTERNAL STANDARD
MONITORED MASS: 4267 am

CROSS
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APPENDIX Il
Table2

Matix Blanks Analyzed Concumenly During Sample Analysis
eemeeed POS!asin Toe Goma)

MAB Mari Blank <1oq
MAB2 Marx Blank <0

Th Tomofquanion (LOG) was 115 pom 1. bared wpa he product of Fe Towesr cabraion Sandoranalyzed (0.00229 mg 41/1) and he iin fet of he mar lr amples (00)

60086
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AeveNDIX
Tats

Mati FortificationsAnyzed Concur Ding Sample Anyi
——Ee—ErSample Number ome: Pee

(454-103) Fortified Measured RecoveredBE EEVASA pd o oe
asa 0 16 %61Nass 15 ie “
was 180 1516 561MASE 18 ine 5—_—

Sandard Devt- isel boN :TTITT TETE TITI Aes emsmeneeyes xpor Res comes To me Ta Ian py Se Ered ng NAS venTTadmin inion. Vos oebecrepopees,
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METHOD OUTLINE FOR THE ANALYSIS OF PFOS
IN AVIAN DIET

Pcp ma ifcion sles heetdsvi sdtackig he ichi:
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etqty fibs08) ok
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Figure 1. Analytical method flowchartfo he analysis of PROS in avian die.
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APPENDIX 1
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Figure2 Atypical libration cufor PROS. Slape= 2.77397; Inerept=0018945 = 0.981.
Curve iweighed(1).
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APPENDIX1

ntonsy: 1995cps
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Figured. Arepresentative on chromatogram of s low-level (0.00229og 1) PROS sandard
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APPENDIXI!
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Figured. Arepresentative on chromatogram of high-level (00457 m 2:1) PFOS standard.
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APPENDIXi

: Intensity:230ope
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Figure. A representative chromatogram ofa mati blank sample (454-103-MAB-1)
The aro dict the rection ime of POS
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Figure6. Arepresentative chromatogramof mati fortificationsample (454-103-MAS-14)
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FigureT. Arepresentative chromatogram of ts sample (454-1032).
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APPENDIX IV
DIET PREPARATION

Weight and volumeofconstituentsused 0 prepare test dits:

Nominal Tor Bor
Concenvations| Substance | Ration
"0 - 9000.0
183 01818 89995
366 03638 89996
72 om 5999.3
fr Lasso 89985
2 20123 8997.1
S86 55230 9942
71 116483 s9884

Diets were prepared as follows:
+5000.0 of basal ation was weighed into a tred Hobart mixing bowl.
“The test substance was weighed in tred weigh bos.
«Approximately 100g ofbasal ron was taken from themixingbowl and placedi a Waring

bender.
The est substance was added to the blender andthe weigh boat ws rinsed with additions ration,

“withthe ine also being placed nthe blender
«The bendercontents were blended for approximately 60 seconds and transfered tothe mixing

bowl. The blender was rinsed with addtional ration, with he rinse also being placed in the
ming

bowl
+The bowl was placed on a Hobart mixer and he contents were mixed fo approximately six minutes.

“The remaining rion a added 1 the bowl and the contents were mixed for six mor minutes
+The dict was transferred (0a labelled paperfeedba.

000513
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APPENDIX VI
Individual Body Weights (g) fromaNorthern Bobwhite“Acute Diary Toxiety Sudy with PFOS
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APPENDIX VI
Individual Body Weighs (g) from a Northern Bobwhite

‘Acute Dietary Toxicity Study with PFOS
Page?
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APPENDIX VI
Individual Body Weighs (¢) fromaNorhern Bobwhite‘Acute Dic Toxiy Study with PROS
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APPENDIX VI
Individual Body Weights (g fromaNorthern Bobwhite

“AcuteDear Toxity Studywith PFOS
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APPENDIX VI
Individual Body Weights (g) from a Northem Bobwhite

‘Acute Dietary Tosicity Study with PFOS
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APPENDIX VI
Individual Body Weights (8) fromaNorther Bobwhite

‘Acute Dietary Toxicity Study with PFOS
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APPENDIX VI

Individual Body Weights (g) froma Norther Bobwhite
‘Acute Dietary Toricity Study with PFOS
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APPENDIXVI
Individual Body Weights (g fromaNorther Bobwhite‘Acute Dietary Toxicty Study with FFOS
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APPENDIX VI
Individual Body Weight g) froma Northen Bobwhite

‘Acute Dictry Tosicity Study with PFOS
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APPENDIX VI
Individual BodyWeights (g) from a Norther Bobwhite:

‘Acute Dietary Toxicity Study with PFOS
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APPENDIX VI

Individual Body Weights (g) from a Northern Bobwhite
‘Acute Dietary Toxicty Study with PFOS
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APPENDIX VI

Individual Body Weights (g) fromaNorthern Bobwhite
‘Acute Dietary Toxicity Study with PFOS
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APPENDIX VI
Individual Body Weights (¢) fromaNorthern Bobwhite

‘Acute Dietary Toicity Study with PFOS
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APPENDIX VII
Food Consumption (bird day) by Pen from a Norther Babwhitc Acute

Dictay Toxicity Sudy with PFOS
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APPENDIX VII

Feed Consumption (gbirdiday) by Pen from a Northen Bobwhite Acute
Dietary Toxicity Study with PFOS
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APPENDIX VII
CHANGES TO PROTOCOL

1. Th protocol was amended t indict that bile wil be collected rom al study birds. The protocol‘was clarified to indicat the collection of lvr from birds that died durinth cours ofthe study
2. Blood samples were ollcted on Day 8 and Day 22 in on-heparinized § ml borosilicate glass testtubes. The protocol indicated that heparinized vacutaners would be used:
3. The protocol was mended to change the tet concentrations from 0, 20, 40, 80, 160, 640 and 1260PPM 8,100, 183,366,732, 146, 293, 56 and 1171 ppm a. Test conceniations wer changed foTeflect he test subsance puriy given inthe new cercaofanalysis
4. The temperatures from several booder units on Day 4,7, 8, and ll brooderunits on Day 22 werenotrecorded
. Theaftemoon observations were inadvertently no recorded or2 birds inthe 640 ppm i.reament group on April 26,1999,

600656
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APPENDIX IX

PERSONNEL INVOLVED IN THE STUDY

The following key Wildlife Intemational Ltd. personnel were involved inthe conductor
‘managementofthis study:

(1) Mark Jaber, Wildlife Toxicologist
(2) Joann B. Beavers, Director, Avian Toxicology
(3)ScanP. Gallagher, SeniorBiologist
(4) Courtney Casey, M.S., Senior Biologist
(5) Willard B. Nixon, Ph.D., Manager, Analytical Chemistry
(6) TimothyZ. Kendall, Supervisor, Analytical Chemistry
(7) RaymondL. Van Hoven, Ph.D., Scientist
(8) Ellen Mank, Chemist

GOST
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APPENDIX X

REVISED STUDY SUMMARY

This study was reported using a test substance purity of 90.49%. The test substance
characterization was revised on 9/7/00, following study completion, and the purity was determined to
‘be 86.9%. The Sponsor requested that the results of thisstudybe revised to reflect the most recent
purity analyses. The resuls previously presented were simply corrected by the ratio of the two,
purities ora factorof0.9603. No attemptwas madeto recalculate analytical standard concentrations.
or measured concentrations from original raw data. As such, minor errors du to rounding may be
present. Atached i the revised summary page from the final report and the most recent certificate of
analysis.

AMENDED

600853
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REVISED STUDY SUMMARY BASED ON A PURITY OF 86.9%

ronson SM Corporation
SPONSOR'S REFPRESENTATIVE: Ms. Susan A. Beach
LOCATION OF STUDY, RAW
DATAANDACOPYOFTHE Wildlife International Lid.
FINAL REPORT: Easton, Maryland 21601

“WILDLIFE INTERNATIONAL
LTD. PROJECT NUMBER: asa103

TEST SUBSTANCE: PFOS (Perfluorooctane Sulfonic Acid Potassium Salt)
stop. PFOS: A Dietary LCS Study with the Northern Bobwhite
NOMINALTEST 0,17.6,35.1,703, 141,281, 562 and 1125 ppmai.
CONCENTRATIONS:

TESTDATES: Experimental Stat-April 22, 1999
Biological Termination - May 14, 1999
Experimental Termination-May 14, 1999

LENGTH OF TEST: 24

TEST ORGANISM "Northem Bobwhite (Coli virgimianss)
SOURCEOFTEST ORGANISMS: Wildlife Intemational Lid. Production Flock

Easton, Maryland 21601
AGE OFTEST ORGANISMS: 10 days at est iniation

To Tappan

95% CONFIDENCE LIMITS: 158 and 278 ppm aii.

NOMORTALITY.
‘CONCENTRATION 70.3 ppm ai

NO-OBSERVED-EFFECT-
CONCENTRATION 703 ppm ai

AMENDED

6C0859
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APPENDIX XI

Report Amendment

1. Original Report Tile Page
Amended Report ‘The amended report date was added. The total numberofpages‘was changed from 62.10 69.Reason: To indicate that the report was amended and note change inpagination.

2 Original Report: Page2
Amended Report “The amended report date was added and the exceptions to the

‘compliance satement were revised.
Reason: To show the amended report date, provide new signaturesanddates for the amended report and 0 updatethe compliancestatement

3 Original Report: Page3
Amended Report ‘The audit dates for the amendedreportwere added.Reason: “Toshowtheamendedreportauditdatesandtoprovideanew

signature and date fo the amended report.
a Original Report: Pages

Amended Report ‘New signatures anddateswereaffixedanda ttle change was
made.

Reason: To provide signatures and datesof spproval for the amended
report and to update a manager's tle.

s Original Report Pages
Amended Report: Appendix X, Reviscd Study Summary, and Appendix XI, ReportAmendment, were added to the TableofContents.Reason: To revise the TableofContes to include the revised summaryand report amendmen.

6 Original Report: Page?
Amended Report Afootnote andthe amendedreportdatewereadded to the

Summarypage.
Reason To direct he reader to Appendix X, which contains the revised

‘study summary and to show the amended report date.
2 Original Report: Page

Amended Report: A footnote was added to the Test Substance tex.Reason: "To direct he reader to Appendix X, which contains the mostrecent Certificate ofAnalysis.

AMENDED.
GeOGao
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APPENDIX XI

Report Amendment (continued)

8 AmendedRepom: Pages 63467, Revised Sudy Summary,were added tothe report.Resson: Toprovide additional information.
5. AmendcdRepor: Pages 68 and 69, Report Amendmen, were added to the reportRessons To provide details ofchanges made 10th original report.

AMENDMENTSIGNATURES.

J
Jub ERCIYStudyDirctor Due

ster. Woon) 23 Mpc 2004Wilde nematioal, Lid. Maragerent Dac

REVIEWED BY:

Susan &. Colman 3-22-04Quay Assurance Dae

AMENDED

GOoan


