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WATER SOLUBILITY

TEST SUBSTANCE

Identity:Perfluorooctanesulfonate;may alsobe referredtoas PFOS or
FC-95. (1-Octanesulfonicacid,1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-
heptadecafluoro-,potassium salt,CAS # 2795-39-3)

Remarks: The testsubstanceisa whitepowder. Sample was taken
from 3M lotnumber 217. Sample was storedunder ambient conditions
priortotesting...Pudtydetermined to be 90.49% by LC/MS','H-HMR, 19F-
NMR and elementalanalysestechniques.

METHOD

Method: OECD 105,OPPTS 830.7840,and 40 CFR 796.1840.
GLP (Y/N): Yes
Year completed: Study completed 1999. Reportcompleted2000

Remarks: The definitivetestconsistedofequilibrationofan excess
amount oftestsubstancewithNANOpure!* waterat300C followedby
equilibrationat200C and analyzingsubsamples by highperformance
liquidchromatographywithmass spectrometricdetection(LCMS).

NANOpure waterisequivalentto ASTM Type 11DesignationDl 193-91.

RESULTS

Value (mg/L) attemperature OC: 519 mg/L at20 ± 0.50C.
Descriptionof solubility:Slightlysoluble.

Remarks: Triplicatesubsamples were removed from theappropriate
boftlesafterone,two and threedays ofshaking ina water bath
maintainedat30 ± 1.OOC and followingone day ofa 20 ± 0.50C
equilibrationperiod.Analysisofaqueous subsamples afterone day had a
mean analyticalresultof459 mg/L (SD = 8.96,CV = 1.95%). For
subsamples collectedaftertwo and threedays,the mean concentration
were 537 mg/L (SD = 27.6,CV = 5.14%) and 501 mg/L (SD = 64.2,CV
12.8%),respectively.



CONCLUSIONS

The Day 2 and Day 3 mean solubilityconcentrationwere within15% of
each otherand were averaged toobtaintheoverallmean solubility
concentration.The overallmean solubilityconcentrationofthetest
substance inNANOpure waterwas 519 mg/L (SD = 48.3;CV = 9.31%; N
= 6).

Submifter: 3M Company, EnvironmentalLaboratory,P.O. Box 33331,
St.Paul,Minnesota,55133

DATA QUALITY

Reliability:K.i.mischranking1.

REFERENCES

Study conducted at the requestof3M Company by WildlifeInternational,
Ltd.of Easton,Maryland.
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SUNEMARY

STUDY TITLE: DeterminationoftheWaterSolubilityofPFOS by theShakeFlask
Method

WILDLIFE INTERNATIONAL LTD.

PROJECT NUMBER: 454C-107

SPONSOR: 3M Corporation

TESTINGFAC=Y: WildlifeInternationalLtcL
Easton,Maryland21601

LOCATION OF STMY, RAW WildlifeInternationalLtd.
DATA AND A COPY OF THE Easton,Maryland21601
FINAL REPORT:

TEST SUBSTANCE: PFOS

TESTDATES: ExperimentalStart-February11,1999
ExperimentalTermination-February20,1999

TEST SYSTEM: NANOpureg Water

SUMMARY: The overallmean solubilityconcmtrationof PFOS m NANOpureO waterwas
519mg a.i./L(SD 48.3;CV 9.31%; N 6).

AAffiNDED
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INTRODUCTION

Tiusstudywas conductedby WildlifeInternationalLtd.for3M CorporationattheWildlifeInternational

Ltd.analyticalchemistryfacilityinEaston,Maryland.A testwas conductedtodeterminethewatersolubilityof

PFOS (perfluorooctanesulfonicacid,potassiumsalt).The experimentalportionofthisstudywas conducted

betweenFebruary11,1999and February20,1999. The originalraw datageneratedby Wildlif6International

Ltd.anda copyofthefinalreportarefiledunderProjectNumber 454C-107 inarchiveslocatedon theWildlife

InternationalLtd.site.

PURPOSE

The purposeofthisstudywas todeterminethewatersolubilityofPFOS at20 ± 0.5'Cby theshakeflask

method.Determinationofwatersolubilityby theshakeflaskmethodisapplicabletotestsubstanceswithwater

solubilitiesequaltoorexceeding0.01gram/Liter(g/L).

EXPERUWENTAL DESIGN

The watersolubilityofPFOS was detmm3inedatatemperatureof20 ± 0.5*C.A preliminarytestwas

performedtoestimatethewatersolubility.The testconsistedofadditionsofincreasinglylargeamountsof

NANOpure(P watertoaknown weightoftestsubstanceatroom temperature.The definitivetestconsistedof

eqxnhbrationofanexcessamountoftestsubstancevathNANOpure@ waterat30"C followedbyequilibrationat

20'C andanalyzingsubsamplesbyhighperformanceliquidchromatographywithmass spectrometricdetectim

(LCMS).

MATERL4J,S AND METHODS

Thisstudywasconductedaccordingtotheproceduresoutlinedintheprotocol"DetaminafimoftheWater

SolubilityofPFOS by theShakeFlaskMethod."The protocolwas basedonproceduresoutlinedinft OECD

GuidelineforTestingofChemicals,105: WaterSolubility(1).Thisstudymeetsdatarequirementsunderthis

guidelineandunderU.S.EPA ProductPropertiesTestGuidelines,OPPTS, Series:830.7840,WaterSolubility:
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ColumnElutionMethod,-ShakeF7askMethod(2)forshakeflaskmethodologyandTSCA Title40oftheFederal

CodeofRegulations,Part796,Section1840:WaterSolubjlity(3).

TestSubstance

The testsubstancewas receivedfrom 3M Corporationon October 29, 1998 and was assignedWildlife

InternationalLtd.identificationnumber 4675 upon receipt.The testsubstance,awhitepowder,was idmitifiedas:

FC-95, Lot Number: 217, ExpirationDate:2008 and a reportedpurityof §8.9%. The testsubstancewas

reanalyzedby theSponsor and theCertificateofAnalysisdatedMarch 9,2000 indicatedapurityof90.490/o.The

testsubstancewas storedunderambient conditions.

InternalStandard

The internalstandardwas receivedfrom 3M Corporationon July2, 1998 and was assignedWildlife

InternationalLtcLidentificationnumber 4526 upon receipt.The internalstandard@a granularmaterial,was

identifiedas: 1H, 1H, 2K 2H PerfluorooctaneSulfonicAcid,ChemicalAbstractNumber: 27619-97-2. The

standardwas storedunder ambient conditions.

Reapnts

AU solventsusedinthesolubilityanalyseswere ofACS reagentgrade.Nanopure(D water(equivalentto

ASTM Type ]IDesignationD 1193-91)was used (4).

Preliminmy TestProcedure

A preliminarytestwas conductedto estimatethewatersolubilityof PFOS. The testwas performed at

room temperatureby adding 10..0mg ofthetestsubstancetoa 50-mL volumetricflask-Increasingvolumes of

NANOpures waterwere added(10.0,25.0 and 50.0mL) totheflasl,-Afiffeach addition,thecontainerwas

shaken vigorouslyforapproximately10 minutesand visuallyexamined forundissolvedtestsubstance.Afterthe

additionof 50-mL ofNANOpure(D water,no particulateswere observecl

DefinitiveTestProcedure

Approximately 0.500 grams ofthetestsubstancewas weighed intoeach ofthreelabelled16-ounceFrench

squarebottles.NANOpure(D water,250 mL equilibratedat30*C forapproximately30 minutes,was added to

AMENDED
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eachbottle.The bottleswere sealedwithscrewcapsand wrapped withparafilm.The bottleswere *agitatedina

shaker-watr,rbath(Lindberg/Blue,Model No. SWB 1122A) maintainedat30 ± I.O*C. Afterone day,onebottle

was removed and placedina second constanttemperaturebath(Lindberg/Blue,Model No. SWB I122A, with

agitationswitchedoff)maintainedat20 ± 0.5'C for24 hourswithoccasionalshaking.Triplicate10-mL

subsampleswere removed from thebottle,centrifugedatapproximately3000 rpm forapproximately15minutes

inacentrifugeregulatedat20'C. Fiftymicrolitersfrom eachsubsample werevolumetdcallyremoved and diluted

to500 mL witha solutionof50% methanol and 50% NANOpure(D waterconmininge0.05% v/vfomiic acidand

0.100 mgtl oftheinternalstandard.The dilutionswere placedintoautosamplervialsforanalysisby reverse-

phasehighperformanceliquidchromatography(BPLC) usingaHewlett-PackardModel 1100High Performance

LiquidChromatograph witha Perldn-ElmerAPI IOOLC Mass SpectrometerequippedwithaPerldn-ElmerTurbo

lonsprayionsource.The remainingtwo bottleswere treatedina similarmanner followinginitialequilibration

periodsof 2 and 3 days at30.0± I.OOC. Eash-umentalparametersfortheanalysisof PFOS'are summarized in

Table 1 and a method flowchartisprovidedinFigure1.

CalibrationCurve

Calibrationstandardsof PFOS, rangingin concentrationfrom 9.15 to 45.7 gg a.i./Lor 9.15 to

68.6gga.i./]L,were analyzedwith each sample set. Each calibrationstandardcontained0.100 mgAL of the

internalstandard.A linearregressionequationwas generatedusingthepeak arearesponses(ratiosofPFOS to

theinternalstandard)versustherespectiveconcentrationsofthecalibrationstandards.A typicalcalibrationcurve

ispresentedinFigure2.The concentrationofPFOS inthesamples was detmmined by substitutingthepeak area

responseratiosintotheapplicablelinearregressionequation.Representativeioncbromatogmm oflow andlugh

calibrationstandardsarepresentedinFigures3 and 4,respectively.

Reagent Blanks

Reagent blankswere analyzedto assessthe presenceof potentialinterferences.No chromatographic

interferenceswere observedintheblanks(preparedfrom a solutionof 50*/omethanol and 50% NANOpureO

watercontaining0.05% v/v formicacidand 0.100 mg/L oftheinternalstandard)ator above thelimitof

quantitationof 9.15gg a.i.AL(Table2).A representativeionchromatogram ofa reagentblankispresentedin

Figure5.

AMENDED
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Ex=le Calculations

Samplenumber 454C-107-2A,nominalconcentrationof2000 mgtl inNANOpure(& water.

InitialVolume:0.0500mL

FinalVolume:500mL

DilutionFactor:10,000

PFOS Peak Area:687581
InternalStandardPeak Area:603048

Peak Area Ratio:1.140

Calibrationcurveequation.

Slope:0.020

hdacept:0.068

Curveisweighted:(I/x)

Calculatedconcentration:539 mg a.i./L

Note:manualcalculationsmay differ.

RESULTS

Water Solubil@y

Triplicatesubsampleswereremovedfrom theappropriatebotuesafterone,two andthreedaysofshaldng

inawaterbathmaintainedat30 ± 1.OOCandfollowingonedayofa20 ± 0.5*Cequilibrationperiod(Table3).,

Analysisofaqueoussubsamplesafterwe dayhad amean analyticalresultof459 mg a.i./L(SD = 8.96,CV =

1.95%).Forsubsamplescollectedaftertwo andthreedays,themean concentrationswere 537 mg a.i./L(SD =

27.6,CV.= 5.14-/o)and 501 mg a.i./L(SD = 64.2,CV = 12.8*/o),respectively.A rcpresentative.ion

chromatogramofa Day 2 solubilitysampleispresentedinFigure6.

CONCLUSIONS

The Day 2 andDay 3 mean solubilityconcentrationswerewithin15% ofeachotherandwere averagedto

obtain.theoverallmean solubilityconcentration.The overallmean solubilityconcentrationof PFOS in

NANOpure(D waterwas 519 mg a.i./L(SD = 48.3;CV = 9.31%;N = 6).
ANEENDED
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TableI

TypicalLC/MS OperationalParameters

INSTRUMENT: Hewlett-PackardModel 1100High PerformanceLiquidChromatograph
witha Perldn-EhnerAPI 10OLC Mass Spectrometerequippedwitha
Perkin-ElmerTurboIonSprayionsource.Operatedinselectiveion
monitoringmode (SM.

ANALYTICAL COLUMN: KeystoneBetasilClscolumn(100mm x 2 nun,3 @= particlesize)

OVEN TEMPERATURE: 300C

STOP TM: 10minutes

FLOW RATE: 0.220mL/minute

MOBILE PHASE: 72% Methanol:28% NANOpureOD Watercontaining0.1% Formic
Acid

INJECTION VOLUME: 50.0tLL

PFOS RETENTION TIME: Approximately7.07minutes

INTERNAL STANDARD
RETENTION TM: Approximately4.85minutes

PFOS MONITORED MASS: 498.6amu

INTERNAL STANDARD
MONITORED MASS: 426.7amu
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Table2

ReagentBlanksAnalyzedConcurrentlyDuringSampleAnalysis

Sample MeasuredConcentrationof

Number
PFOS

(454C-107-) Type
(gga.i./L)'

Blankt24 ReagentBlank < LOQ

Blankt4s ReagentBlank < LOQ

Blankt72 ReagentBlank <LOQ

The limitofquanfitafion(LOQ) of9.15gg a.i.ALwas basedupon theproductofthelowestcalibration
standardanalyzed(9.15gg a.i./L)andthedilutionfactoroftherespectiveblanksample(1.00).

AMENDED
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Table3

SolubilityofPFOS inNANOpure(& Water

Sample ConcentrationofPFOS Mean
Number Day of Fortified Measured SD

(454C-107-) Test (mg/L) (mga.i./L) cv

1A 1 2000 464 Mean = 459
SD = 8.96

1B 1 2000 465 CV = 1.95%

ic 1 2000 449

2A 2 2000 539 Mean = 537
SD = 27.6

2B 2 2000 508 CV = 5.14%

2C 2 2000 563

3A 3 2000 562 Mean = 501
SD = 64.2

3B 3 2000 434 CV 12.8%

3C' 3 2000 507

Totals: Mean (Days2 and3)= 519
SD= 48.3
CV 9.31%
N 6

Note:Resultsand correctionswere generatedusingMacQuan version8.3.3softwareand nmmua
calculations.ValueshavebeenroundedforEp2!@29purposes.
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MIETHOD OUTLINE FOR THE PROCESSING OF
PFOS IN NANOPURE(D WATER

Preparecalibrationstandardsinasolutionof50% methanoland 50% NANOpure(D watercontaining
0.05% v/vformicacidand0.10mg/L oftheinternalstandard

usingvolumetricflasksand gas-tightsyringes.

I

Preparesolubilitysamplesby weighing0.500gramsintothree16-ounceFrenchsquarebottles
andadding250 mL ofNanopure(&watertoeach.

I

Aftertheappropnateequilibrationperiods,cmtn&ge triplicate10-mL subsamples
atapproximately3,000rpm forapproximately15minutesinacentrifugeregulatedto20'C.

Dilutesubsamplesto500 mL withasolutionof50% methanoland50% NANOpure(& watercontaining
0.05% v/vfonnicacidand 0.10mg/L oftheinternalstandard.

Transfersamplesand standardstoautosamplervialsforanalysisby LC/MS.

Figure1. Analyticalmethod flowchartfortheanalysisofPFOS inNanopureS water.
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Figure2. A typicalcalibrationcurveforPFOS. Slope 0.020;Intercept0.068;R@ 0.990,
Weighted(1/x).
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APPENDIXI
IDENTIFIC.KTION OF TEST SUBSTANCE BY SPONSOP.
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ANALYTICAL hffMOD
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PersonnelInvolvedintheStudy

The followmgkeyWildlifeInternationalLtd.persomelwereinvolvedintheconductormanagement of
thisstudy:

1 . WillardB.Nixon,Ph.D.,Manager,AnalyticalChemistry

2. Raymond VanHoven, Pli.D.,Scientist

3. Norman J.Glassbrook,M.S.,SeniorChemist

4. KeriLeach,B.S.,Technician
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ReportAmendment

I. OriginalReport: Pages 1-4and 6

Amendment: The p@geswere changedtoincludetheamended reportdate,revisedpagenumbers,and
new signaturesanddatesduetotheadditionofthereportamendment asAppendixVI.

Reason: To reflecttheissuingofan amended report.

2. OriginalReport: Page 9

Amendment: Informationprovidedby theSponsorreflectingthereanalysisofthetestsubstance,
includingthereanalysisdateandthepurity,was addedtotheTestSubstancesection.

Reason: To reflectthecurrenttestsubstanceinformationprovidedby theSponsor.

3. OriginalReport: Entirereport

Amendment: Alltestsubstanceconcentrationswerechangedtoreflecttheptirivofthetestsubstance
asdeterminedby theSponsorinareanalysisofthetestsubstance(FC-95,Lot217).
Testconcentrationsonginau werebasedon the portedpurityof98.9%. The
cerfificateofanalysis(ia@tedVarg 9.2000 indicated'apurityof90.490/o.Tb=fore,all
datasuchastestsubstanceconcentrations,includingnoniindconcentrations,measured
concentrations,andstatisticalvalues,wererecalculatedandreportedasmg &iJLbased
onthe90.49% purity.

Reason: To reporttheresultsofthetestbasedon thetestsubstancepurityof90.49% atthe
requestoftheSponsor.

SIGNATURES:

-oa
RayKwhd,'V.-VanH6Vd4Ph.D. DATE
StudyDirEctor

WillardB.Nixon,Ph.D.f DATE
Manager,AnalyticalChenustry

AMT-

NT

REVIEWED BY:

go.,Vmo f4.
v DATE

QualityAssurance
AMENDED
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INTRODUCRION

WildlifeInternationalLtd.willexperimentallydeterminethe water solubilityof PFOS

(perfluorooctanesulfonicacid,potassimnsalt).The studywillbe conductedattheWildlifeInternational

Ltd.analyticalchemistryfacilityinEaston,Maryland. The studywillbe performedfollowingthe

guidancepresentedintheOECD GuidelineforTestingofChemicals,105: WaterSolubility(1)for

shake flaskmethodology.Thisstudyisintendedtomeet datarequirementsunderthisguidelineand

tmderEPA ProductPropertiesTestGuidelines,OPPTS 830.7840,Water Solubility.Column Elution

Method,-Shake FlaskMethod (2)andTSCA Title40 oftheFederalCode of Regulations,Part796,

Section1840: Water Solubility(3).The method ofanalysisforquantitationprovidedby theSponsor

willbeverifiedatWildlifeInternationalLtd.Raw dataforallwork performedatWildlifeInternational

Ltd.and a copy of thefmalreportwillbe filedby projectnut@berinarchiveslocatedon theWildlife

InternationalLtd.siteoratan alternativelocationtobe specifiedinthefinalreport.

PURPOSE

The purposeofthissb* istodeterminethewatersolubilityofPFOS at20 ± 0.5'C by theshake

flaskmethod. Determinationof watersolubilityby theshakeflaskmethod isapplicabletotest

substanceswithwatersolubilitiesequaltoorexceeding0.01grmn/Liter(g/L).The methodologymay

notbe applicableto surfaceactiveorvolatiletestsubstances.

EXPERIMENTAL DESIGN

The watersolubilityofPFOS willbe determinedata tmnperatureof20 --h0.5C. A preliminary

testwillbe performedto estimatethewatersolubilityatroom temperature.The preliminarytestconsists

of additionsof increasinglylargeamounts of waterto a known weightof testsubstanceuntil

solubflizatimiseffectedorthesolubilityis,estimatedtobe lessthan0.01 g/L.For substanceswithan

estimatedwatersolubilitygreaterthan0.01 g/L,adefinitivetestwillbe performeclThe definitivetest

consistsof equilibrationof an excessamount oftestsubstancewithwateratan elevatedtemperature,
30'C, followedby equilibrationat20'C.

MATERLKLS AND METHODS

TestSubstance

The testsubstancewillbe thehighestpurityavailable.The testsubstanceshouldbe atleast99%

pure by weight. The Sponsorwillbe askedtoprovidethefollowinginformationconcerningthetest

substance,ifavailable:

PROTOCOL NO.: 454/120298/830.7840/SUB454 3M LAB REQUEST NO. U2723
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Chemical Name Lot or Batch Number
EmpiricalFormula and/orMolecularWeight Chemical Purity:

In DissociationConstantinWater Vapor Pressure
ExpirationDate StorageConditions
Method ofAnalysis

The attachedformIDENTIRCATION OF TEST SUBSTANCE BY SPONSOR (Appendix 1),

alongwitha MaterialSafetyData Sheet,willbe used toprovideinformationnecessaryforthehandling

and testingofthetestsubstance.The Sponsor agreesto acceptany unused testsubstanceand/ortest

substancecontainersattheend ofthestudy.

Reag=s

Water thatmeetsASTM Type ]Istandards(ASTM D 1193-91)willbe used(4).Othersolvents

may beneeded fortheanalyticalmethod or preparationofstocksolutionsand analyticalstandards.All

solventswillbe ACS reagentgradeor better,and willbe determinedto be freeofcontaminantsthat

interferewiththequantitationofthetestsubstance.

PreliminM TestProcedure

A prelin-dnarytestwillbe conductedto estimatethesoliibilityof thetestsubstanceat room

temperature.Approximately 10 mg ofthetestsubstancewillbe placedina plastictube. Increasing

volumes ofwaterwillbe added stepwiseasshown below:

Totalvolume ofwateradded(mL) 0.1 0.5 1 2 10

Approximatesolubility(g/L) >100 20 10 5 1

Aftereachadditionofwatertoyieldthetotalvolume indicated,thecontainerwillbe capped and shaken

vigorouslyforapproximately10 minutes and visuallyexamined forundissolvedtestsubstance.Ifthe

testsubstanceisnotdissolvedafteradditionof 10 mL ofwater,thecontentsofthecontainerwillbe

tramfmTW toa largercontainerand wateradded fora finalvolwne of 100 mL. Followingcapping and

shaldng thecontainerwillbe visuallycheckedforundissolvedmaterial,i.e.,undissolvedmaterialwould

indicateawatersolubility<0.I g/L. Preliminarytestingofthesolubilityatlowerconcentrations(<O.I

g/L)may be performedby transferringthecontentsofthe 100-mL vesseltoa I-L vesselorreinitiating

thetestwitha lesseramount of testsubstance,e.g.,I mg. Amount s and volumes notedabove areonly

guidesforcorductofthepreliminarystudy,largeramounts oftestsubstancewithproportionallylarger

volumes ofwatermay be used.
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DefinitiveTest Procedure

The quantityoftestsubstancenecessarytosaturatethedesiredvolume of waterisestimatedfrom

the preliminarytest.The volume of waterused willdepend on theanalyticalmethod and solubility

range. Greaterthan (orequalto)fivetimesthequantityof testsubstancerequiredto achievewater

solubilitywillbe transferredtoa minirninnofthreetestvessels(plasticand/orothersuitablecontainer

material).The desiredvolume ofwaterwillbe added toeachvesseland thevesselssealed.The closed

vesselswillbe agitated(shakenorsfirred)at30 =1:I.O'C ina waterbath.After I day,one ofthevessels

willbe removed and re-equilibratedfor24 hoursat20:L 0.5*C with occasionalshaldngor sfirring.The

contentsof thevesselwillthenbe centriffigedina centrifugeregulatedat20*C. The concentrationof

thetestsubstanceinaminimum oftwo ahquotsoftheaqueousphase willbe determined. The rernaimmg

two vesselsaretreatedsimilarlyfollowinginitialequilibrationperiodsof 2 and 3 days at30 ±-1.OOC.

The testwill-beterminatediftheconcentrationsof thetestsubstanceinthe aqueous phase of two

consecutivevesselsagreewithin15%. Ifgreatervariationisobservedand/orattherequestof the

Sponsor,thetestmay be reinitiatedwithlongerequilibrationperiods.

Method

The analyticalmethod forquantitationofthetestsubstancewillbe based on proceduresprovided

by the Sponsor. The method willbe appended to thisprotocolinAppendix R and referencedinthe

reporl The method may be verifiedaspartofthepreliminarytest(s)and may be modifiedtomeasure

theobservedtestsubstanceconcentrations.Major modificationswillbe approved by theSponsor and

Study Director,and documented intheraw data.

Calculations

The concentrationof thetestsubstanceineach vesselwillbe expresseding/L,mg/L or ggtlin

'waterasappropriate.The averagesolubilityfortestvesselswithsolubilitieswithin15% ofeach other

willbe averagedand reportecl

Sa=16 Handling and S

The Sponsor willidentifyany specialhandlingorsafetyprecautionstobe used with the above

referencedtestsubstance.Allnormal precautionswithrespecttohandlingand storagewillbe taken.
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S=Dle and Test SubstanceRetenti

Upon completion of testing,portionsof thetestsubstanceused as partof thisstudywillbe

disposedof in accordancewith federal,stateand localregulations.Any unused portionof the test

substancewillbe returnedtotheSponsor.

RECORDS TO BE MAINTAINED

Recordstobe niamtainedfordatageneratedby WildlifeInternationalLtd.willinclude,but notbe

limitedto:

El I. A copy ofthesignedprotocol.

2. Identificationand characterizationof thetestsubstance,ifprovidedby theSponsor.

3. Dates ofinitiationand completionof thestudy.

4. Dates of experimentalstartand termination.

5. Storageconditionsof thetestsubstance.

6. Test substanceuse log.

7. Concentrationcalculationsand recordsofsolutionpreparation.

8. Instnment operatingconditionsand chromatograms,ifapplicable.

9. Statisticalcalculations.

10. Testconditions.

11. A copy of thefinalreport.

FINAL REPORT

A finalreportoftheresultsofthestudywillbe preparedby Wildlifehdm-nationalLtd. The

reportwillinclude,butnotbe limitedtothefollowing,when applicable:

1. Name and addressofthefacilityperformingthestudy,

2. Dates upon which thestudywas initiatedand completed.

3. A statementof compliancesignedby the StudyDirectoraddressingany exceptionsto Good

LaboratoryPracticeStandards.

4. Purpose and procedure,asstatedintheapprovedprotocol,mcludmg allamendments and deviations

totheprotocol.

5. The testsubstanceidentification,includingname or code number, purity,empiricalformula,

molecularformula,lotorbatchnumber, method ofanalysis,and any otherinformationprovided

by theSponsor.

6- Descriptionofthetestmethod orreferencetothemethod used alongwith any modificationsmade.
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7. The individualconcentrationsof eachsample.

8. The means and standarddeviationsof solubilitydeterminationsat each intervalfor each

temperaturetested.

9. Descriptionof any problemsexperiencedand how theywereresolved.

10. A statementpreparedby theQualityAssuranceUnitlistingthedatesthatstudyinspectionsand

auditswere made and findingsreportedtotheStudyDirectorand Management.

CHANGING OF PROTOCOL

Planned changestotheprotocolwillbe inthefor-xnof writtenamendments signedby theStudy

DirectorandtheSponsor.Amendments willbe consideredaspartoftheprotocoland willbe attached

tothefinalprotocolAny odur changeswillbe intheform ofwrittendeviationsfiledwiththeraw data.

Allchangestotheprotocolwillbe indicated'inthefinalreport.

GOOD LABORATORY PRACRICES

Thisstudywillbe conductedaccordingtotheGood LaboratoryPracticesdescribedinOECD

(ISBN 92-84-12367-9)andEPA (40CFR Part792).Each studyconductedby WildlifeInternational

LtcLisroutnelycommed by theWildlifeIntmmhonalLtd.QualityAssuranceUnitforcompliancewith

Good LaboratoryPractices,StandardOperatingProceduresand thespecifiedprotocol.A statementof

comphar= withGood LaboratoryPracticeswillbe preparedforallportionsofthestudyconductedby

WildlifeInternationalLtd. The Sponsorwillbe responsibleforcompliancewithGood Laboratory

Practicesforproceduresperformedby otherlaboratories.Raw dataforallwork performedatWildlife

InternationalLtcLand acopyofthefinalreportwillbe filedby proj=tnumber inarcluveslocatedon the

WildlifeInternationalLtd.siteor atan alternativelocationtobe specifiedinthefinalreport
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APPENDIX I
IDENTIFICATION OF TEST SUBSTANCE BY SPONSOR

To be Completedby Sponsor

I. TestSubstanceIdentity(nametobe usedinthereport):PFOS (PerfluorooctaneSulfonicAcidPotassiumSalt

ReferenceStandard(ifapplicable):AnalyticalStandard:N/A

InternalStandard:1.1.2.2Ha.H.HPerfluorooctaneSulfonicAcid

TestSubstanceSample Code orBatchNumber: Lot217

TestSubstancePurity(1/oActiveIngredient):98.9 ExpirationDate: 2008

ii. TestSubstanceCharacterization

Have theidentity,s gemty andcompositionorothercharacteristicst
which appropriatcl,rMde-ge4e testsubstanceand referencestandardbeen
detenniiiidOriort6itsuseinthisstudyinaccordancewithGLP Standards? Yes No X

III. TestSubstanceStorageConditions

Pleaseindicatetherecommended storageconditionsatWildlifeInternationalLtd.

Ambientroom=erature

Has thestabilityofthetestsubstanceunderthesestorageconditions
been determinedinaccordancewithGLP Standards? Yes No X

Otherpertinentstabilityinformation:

IV. TestConcentrations: AdjusttestconcentrationtoI00*/oa.i.
x basedupon thepurity(*/o)givenabove.

Do notad' sttestconcentrationto100%
a.i.Testge materialAS IS.

V. ToxicityInformation:

Mammalian: RatLD50 251mg&g - MouseLD50 N/A

Aquatic: luvertebrateToxicity(EC/LC50) FishToxicity(LC50)

DgpbWa magga: 27 mpJL RainbowTrout:IImgJL

DgpWa M=: 50 mg/L FatheadMinnow: 38 mg!L

OtherToxicityInformation(includingfindingsofchronicandsubchronictests):

PleaseseeMSDS
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APPENDIX II

ANALYTICAL METHOD

AnalyticalMethod fortheDeterminationof PFOS inWater

PFOS may be determinedinwaterusinghighperformanceliquidchromatography withmass spectrometric

detection(LCMS). Sample preparationforthefortificationsampleswillinvolvedilution(usingthesame matrix

water) intothe concentrationrange of instnunentalresponse.Matrix blankswillbe directlyi;ijected.The

followingpresentsapproximatechromatographicconditionsforLCMS quantitationof PFOS. Chromatographic

conditionsmay be changed toprovideconditionsmore opfimizedforretentionand/orchromatographicseparation

ofPFOS.

Instrument:Hewlett-PackardModel 1090A BPLC.

Colurrm:KeystoneBetacilC-18, 100 mm x 2.0mm, 3mm

Mobile Phase: Methanol:Ammonium AcetateBufferedWater 65:35 (v:v),isocratic.

Flow Rate: 250 AUniinute

Coluirm Temperature:40C

InjectionVolume: 100 AL

Ion Source: Turbo IonSpray

Mass Spectrometer:Perldn-ElmerAPI 100

Run Time: 6.0minutes
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