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‘GOOD LABORATORY PRACTICE COMPLIANCE STATEMENT

- SPONSOR: 3M Corporation

TITLE: PFOS: A 96-Hour Static Acute ToxicityTestwith the Freshwater Mussel (Unio complamatus)

‘WILDLIFE INTERNATIONAL LTD. PROJECT NUMBER: 454A-105

STUDY COMPLETION: August 11,1999

AMENDED REPORT: April 26, 2000

‘Thisstudy wasconductedincompliancewithGoodLaboratoryPractioeStandardsas publishedbytheUSS.
‘EnvironmentalProtection Agencyin40 CFR Parts 160and792,17August 1989; OECD Principlesof Good
Laboratory Practice, OCDE/GD (92) 32, Environment Monograph No. 45, Paris 1992; and Japan MAFF, 59
NNohSan,Notification No. 3850, Agricultural Production Bureau, 10 August 1984with thefollowingexceptions:

Thetestsubstance wasnot characterizedinaccordancewithfullGLPcompliance; however, the
‘characterizationwasperformedaccordingto 3MStandardOperatingProceduresandMethods,andallrawdata
arebeingmaintained inthe 3M archives.Thetest substanceisbeingrecharacterizedin accordancewith GLP.

‘Thestability of thetestsubstanceunderconditions ofstorageatthetestsitewasnotdeterminedin
‘accordance with Good Laboratory Practice Standards. =

STUDY DIRECTOR:

eel] \ 4/2616
Kurt R. Drottar DATE
‘Senior Biologist
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‘QUALITY ASSURANCE STATEMENT

‘This studywasexamined for compliancewithGood LaboratoryPractice Standardsaspublishedbythe
U.S. EnvironmentalProtection Agency, 40 CFR Parts 160 and 792, 17 August 1989; OECD PrinciplesofGood
Laboratory Practice, OCDE/GD (92) 32, Environment Monograph No. 45, Paris 1992; and Japan MAFF,
59 NohSan, Notification No. 3850, Agricultural Production Bureau, 10 August 1984. The dates of all

inspections and auditsandthedatesthatanyfindings werereportedtotheStudyDirectorandLaboratory
Management were as follows:

DATEREPORTED TO:
AcmvTy: DATECONDUCTED: STUDYDIRECTOR: ~~ MANAGEMENT:
Test Substance Preparation May27,1999 May27,1999 June1,1999
AulaSemple Preparation
‘endObservations May28,1999 May28,1999 June3,1999

Biogial DaaendDrat.
Report June 29,1999 June 29,1999 June30,1999

Acaytical Da snd Drs
Report June29and30, 1999. June30,1999 June30,1999

‘FinalReport August 11,1999. August 11,1999. August 11, 1999.

‘AmendedReport. April20, 2000 April 20, 2000 April 24,2000

Zh = Af afoo
Timothy A. Springer, PLD. DATE
‘Manager, Regulatory and Technical Support
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SUMMARY

SPONSOR: ‘3M Corporation

SPONSOR’S REPRESENTATIVE: Ms. Susan A. Beach
LOCATIONOFSTUDY, RAW
[DATAAND ACOPYOFTHE Wildlife International Ltd.
FINALREPORT: Easton, Maryland 21601

LTD. PROTECT NUMBER: 454A-105
TEST SUBSTANCE: PFOS (Perfluorooctane Sulfonic Acid PotassiumSalt)

STUDY: PFOS: A 96-HourStatic Acute Toxicity Testwiththe FreshwaterMussel (Unto complamatus)
MEANMEASUREDTEST
(CONCENTRATIONS: Negative Control, 5.3, 12, 20, 41and 79 mg a.i/L

‘TESTDATES: ‘Experimental Start-May28, 1999
Biological Termination — June 1, 1999
ExperimentalTermination ~ June3, 1999

LENOTHOFTEST: 96Hours

TEST ORGANISM: Freshwater Mussel (Unio complamatus)
SOURCEOFTESTORGANISMS: Carolina Biological Supply Company

‘Burlington, North Carolina 27215

AGEOFTESTORGANISMS: Unknown
MEASUREMENTSOF 20
REPRESENTATIVE MUSSELS:

‘WETWEIGHT(g): Mean=76.5; Range=57.51093.5
TOTAL LENGTH (mm): Mean= 48.7; Range=44.6to54.9

"96-HOURLCS0: Somgaill
95%CONFIDENCELIMITS: 51and68mgai/L

NO-MORTALITYCONCENTRATION: 20mgai/l

000811
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INTRODUCTION

‘Thisstudywasconducted byWildlifeInternationalLtd.for 3MCorporationattheWildlifeInternational

Lud.aquatictoxicologyfacility inEaston, Maryland. Thein-lifephaseofthetestwasconductedfrom May 28to
June 1, 1999. RawdatageneratedbyWildlifeInternationalLtd.and acopyofthefinalreportarefiledunder

Project Number454A-105inarchiveslocatedontheWildlifeIntemationalLtd.site.

OBJECTIVE

“Theobjectiveofthisstudywas to evaluatetheacutetoxicity of PFOS(Perfluorooctane SulfonicAcid

PotassiumSalt) to thefreshwatermussel,Unio complamatus, during a 96-hourexposureperiodunderstatictest
‘conditions.

[EXPERIMENTAL DESIGN

Freshwater musselswereexposedto geometricseriesof fivetestconcentrations and anegative (dilution
water) control. Tworeplicatetestchambersweremaintained incachtreatmentandcontrol group,with 10
freshwatermusselsineachtestchamberfor atotalof 20freshwatermusselspertestconcentration.Nominaltest.

concentrationswereselectedinconsultationwiththe Sponsor,andwerebased upontheresultsofanexploratory
rangefindingtoxicitytest. Nominaltestconcentrationsselectedwere 5.7, 11,23, 46and 91mgactiveingredient
(8. Thetestsolutionswere renewed at approximately 48hoursofthe test. New estsolutionswere prepared
andthemussels weretransferredfromthe oldto thenewsolutions.Meanmeasuredtestconcentrationswere.

determinedfromsamplesoftestwatercollectedfromeach treatmentandthecontrolgroupatthebeginningofthe
test,atapproximately48hours,andattesttermination.

Freshwatermusselswereindiscriminatelyassignedtoexposurechambersattestinitiation. Observations

ofmortalityandotherclinicalsigns oftoxicityweremadeatapproximately6, 24, 48, 72and 96hoursaftertest.

initiation. Cumulative percentmortality observedinthetreatmentgroups was usedtoestimateorcalculateLCS

valuesat24, 48, 72and96hours. Theno-mortality concentration wasdeterminedbyvisualinterpretationofthe:

moralitydaa 000512
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MATERIALSANDMETHODS

Thestudy was conductedbasedon theprocedures outlinedinthe protocol, “PFOS: A96-Hour Static
AcuteToxicityTestwiththe Freshwater Mussel”. The protocol was basedon proceduresoutlined in U.S.
EnvironmentalProtection Agency Series 850 —Ecological Effects TestGuidelines, OPPTS Number 850.1075
(1): OECDGuidelineforTestingofChemicals203: Fish, AcuteToxicityTest (2); and ASTMStandard E729-
88a, StandardGuideforConducting Acute. Toxicity Testswith Fishes, Macroinvertebrates.and Amphibians

eo. ’

Test Substance
‘Thetestsubstancewasreceivedfrom 3MCorporation onOctober29,1998andwasassignedWildlife

InternationalLtd.identificationnumber4675. ‘Thetestsubstancewasdescribed as a white powder. Itwas
identifiedas FC-95 fromlotnumber217(T-6295).Informationprovidedbythe Sponsorindicated apurity of
98.9%,andanexpirationdataof 2008. ‘The test substancewas reanalyzedby the Sponsor and the Certificate of
AnalysisdatedMarch9,2000indicated a purity of90.49%. ‘Thetest substancewas storedat ambient room
temperature. -

reparationofTestConcentrations ’
Nominal testconcentrationswere5.7, 11, 23,46and91mg .i/L, basedon atestsubstancepurityof

90.49%.Allmaterialswhichcameintocontactwiththe testsubstanceduring preparationoftestconceatrations
‘wereconstructedofplasticorstainless steel. Aprimary stocksolutionwaspreparedindilutionwaterat a
concentrationof 91mga.i/L.Theprimary stock solutionwasmixedwith an electric paddlemixer for
‘approximately24hourstoaidinthesolubilizationofthetestsubstance.Aftermixing,theprimarystocksolution

‘was proportionally dilutedwithdilution watertopreparethe four additionaltestconcentrations. Alltestsolutions
‘appearedclearandcolorless. ‘Test solutionswere renewedonDay 2ofthe test with freshly prepared solutions.

Test Organism
The freshwater mussel, Uniocomplamatus,wasselectedasthetestspeciesforthisstudy. The

freshwatermusselisrepresentativeofanimportantgroupofaquaticinvertebratesandwasselectedforuseinthe
testbaseduponcommercialavailability. Freshwater musselsusedinthetestwereobtainedfromCarolina
‘Biological Supply Company,Burlington,NorthCarolina.Theidentificationofthe specieswas providedbythe

suppl
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Freshwatermusselswereheldatapproximatelythesame temperatureasusedduring thetest. Themusselswereheld for approximately15days prior totestng.Duringthe holdingperiods,themusselsshowednosignsofdiseaseor stress. Themusselswereno fedduringthe holdingperiodorduringthe test. Duringthe14.daybolding periodprecedingthetest, wate temperaturesrangedfrom 20.3 022.2°C. ThepH ofthe waterrangedfom 8.2.08.6and dissolvedoxygen ranged from 7.610 8.8mg/L. Instrumentationand methods sed forwatermeasurementsaedescribedinthe Environmental Conditions section ofthisreport. Attest ition, themussels werecollectedfrom theholding tankandtransferredtothe estchambers.

Theaveragetotal length (distancefrom the tipoftheumbotothedistal valveedge)of20indiscriminately selectedmussels from theseme lot of test organismswas 48.7mumwith range of 64.6t0 54.9mum. Theaveragewetweightwas76.5gramswith range of $7.5to 3.5 grams.

TestApparatus
Testchamberswere 25-L polyethylene aquaria containingapproxiaately 20 Loftestsolution. Thedepthofwate ina representativetestchamberwes approximately 23.2cm. Test chambers were indiscriminately

positionedin an environmentalchambersettomaintain atemperatureof 222°C.Thetestchamberswere
labeledwith theproject number,testconcentrationandreplicate.

‘DilutionWater
Thewate used orholdingand testingwasfreshwaterobtainedfrom awel approximately40meters

deep locatedontheWildifeInternationalLtd.sit.Thewell waterischaracterized as moderatly-hardwater,
Thespecificconductance, hardness, alkalinity,and pHmeasurementsofthewellwaterduringthefour-week
periodimmediatelyprecedingthetestarepresentedinAppendix I

Thewellwaterwaspassedthrough asand filer to removeparticlesgreaterthan approximately25 am,andpumpedinto » 37,800-Lstoragetankand aeratedwithspraynozzles. Priorouse,the wateragain was
filtered (0.45 pm)toremovemicroorganismsandparticles.Theresultsofperiodicanalysesperformedto
measuretheconcentrationsofselectedcontaminantsinwellwaterusedby WildlifeIntemationalLtd.are
presentedinAppendixI.

000814
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Lightingusedtoilluminatetheholdingtanksandtestchambersduringholding andtestingwasprovided
‘by fluorescenttubesthatemitted wavelengths similarto natural sunlight (Colortone® 50). Aphotoperiodof16

‘hoursoflightand § hoursofdarknesswascontrolledwithanautomatictimer. A 30-minutetransition periodof
low lightintensitywasprovided when lightswentonand offto avoidsudden changesinlighting. Lightintensity
at testinitiation wasapproximately 369 ux atthe surface ofthewater.Light intensity wasmeasuredusinga

SPER ScientificLtd.lightmeter.

‘Temperaturewasmeasuredin cachtestchamberatthebeginningandendof thetestusing aliquid-in-

glassthermometer. Temperature also was measuredcontinuouslyinonenegativecontrol replicateusing a

Fulscope ER/C Recorder. The target test temperatureduring thestudywas 22:2°C. Dissolvedoxygen

‘measurementsweremadeonwatersamplesfromallreplicatetestchambersofcachtreatmentandthecontrolat

testinitiationandat approximately24-hourintervals thercafier. MeasurementsofpHweremadeinone
altematingreplicateofeachtreatment groupandthecontrol attestinitiationandatapproximately 24hour
intervalsthereafter.Hardness,alkalinityandspecificconductanceweremeasuredinthedilutionwaterandlow,

‘middleand high testsubstanceconcentrationsattestinitiationandattesttermination.

MeasurementsofpHweremade using aFisherAccumet Model915pHmeter,anddissolvedoxygen was

‘measured using a Yellow Springs Instrument Model 51B dissolved oxygen'meter. Specificconductancewas.

‘measuredusingaYellow Springs InstrumentModel33 Salinity-Conductivity-Temperaturemeter.Hardnessand

alkalinitymeasurementsweremadebytitrationbasedonproceduresinStandardMethodsfor the Examination

of Water andWastewater(4).

Observations
Observationsweremadetodeterminethenumberofmortalities. Musselswithopenshellsandnot

respondingtogentleprodding were considereddeadThe numberofindividualsexhibiting clinicalsigns of
toxicityor abnormalbehavioralsowereevaluated. Observationsweremadeapproximately6,24,48,72and96
‘hoursaftertestinitiation.
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‘StatisticalAnalyses

‘The 24, 48, 72 and96-hour LCS0values andthe 95% confidenceintervalswerecalculatedwhen possible.

byprobitanalysis,themovingaveragemethodorbinomialprobabilitywithnon-linearinterpolation (5, 6, 7)

sing thecomputersoftwar ofC5. Sephan (8) nhsstuds, LC30 values could notbe alntedat 24and 45
‘hoursdue tothe lackof anadequateconcentration-responsepattern.However, the binomialmethodwasusedto

‘evaluatemortalityat 72hoursandthe probitmethodwasusedto evaluatemortality at96hours. Theno-mortality

concentrationwasdeterminedbyvisualinterpretation ofthemortalitydata.

Analytical Chemistry

Water sampleswere collected at mid-depthfromcachreplicate test chamberof each treatmentand

controlgroupatthebeginningofthetest, at48hours (oldsolutions)andattestterminationtomeasure

concentrationsofthetestsubstance. The samples werecollectedinplastic(Nalgene®)bottlesandanalyzed

immediately withoutstorage. Analytical procedures usedinthe analysis ofthe samplesareprovided in Appendix

IIL At test termination,allremaining live mussels were sacrificedforcollection oftissue samples. Thetissue

sampleswerecompositedby replicate,frozen andshippedtothe Sponsorfor possible analysis.

"RESULTSANDDISCUSSION

Measurementof TestConcentrations

Resultsofanalysestomeasureconcentrations of PFOSinwatersamples collectedduringthetestare

‘presentedin Table 1and inthe analyticalchemistry report (AppendixI). Nominalconcentrationsselected for

‘useinthisstudywere5.7,11,23,46and 91 mga.i/L. Samplescollectedattestinitiationhadmeasuredvalues

thatrangedfrom74to96% ofnominalvalues. Measured valuesforsamplestakenat 48hoursrangedfrom 81to

99%ofnominal. Measuredvaluesforsamplestakenat 96hoursrangedfrom 89to 130%ofnominal. When

‘measured concentrationsofthe samplesanalyzedattestinitiation,approximately 48hoursandat testtermination

‘wereaveraged,themeanmeasuredconcentrations forthisstudywere 5.3, 12,20,41and 79mg 2.i/L. Mean

‘measuredconcentrationswereusedintheestimationorcalculationofLCS0 values.

ObservationsandMeasurements

Measurementsoftemperature,dissolved oxygenand pHarepresentedinTable2. Temperatureswere

‘withinthe222°Crangeestablishedforthetest.MeasurementsofpHrangedfrom7.9108.5duringthetest. On

AMENDED
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Day 1ofthetest,dissolvedoxygenconcentrationshaddroppedaslowas5.0mg/L (7%ofsaturation),
Consequently,mildaerationwas initiatedtoalltestchambers.Aferaration,dissolved oxygenconcentrations
remained 25.9 mg/L (68% of saturation) throughout the test. Measurements of hardness, alkalinity and
‘conductivityarepresentedinTable3

Dailyobservationsofmortalityandotherclinical signs oftoxicityobservedduringthe testareshownin
‘Table. Freshwater musselsinthenegativecontrol, 5.3,12and20mg2. /L treatmentgroups appearednormal
andhealthy duringthetest. After 96-hours ofexposure,mortalityinthe41 and79 mg ../L treatmentgroups
was Sand 90%,respectively. LCSO valuesand 95% confidencelimitsat 24, 48,72and 96hourswere estimated
orcalcultedfromthemortalitydata, andareshownin Table5. Agraphoftheconcentration-responsecurveis
presentedinFigure 1.

CONCLUSIONS

‘The 96-hour LCS0 value for freshwater mussels (Unio complamatus) exposed to PFOS was 59 mg
iL. The 95%confidencelimitswere51and68mga.i/Landtheslopeofthe conceatration-esponsecurve
was 10. The96-hourno-mortalityconcentrationwas20mgaiL. :

000817
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Table 1

SummaryofAnalyticalChemistry Data

mm—————e
TeSubsumes: PROS
Tew Orgmism: Freshwater Mussel, Unio complamaus
Dilution Water. _ Wel Water
Nema Sap Memes MemVeem Fes
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ve x -ga 3 T
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Table 3

‘Hardness, Alkalinity and ConductivityofWater in the Test Chambers

Tp Wea
Test Substance: PROS
Test Organism: Freshwater Mussel,Unio complamatusDilution Water: Well Water

‘Concentration Time Hardness Alkalinit Conductivi(mgaill) Replicate, (Hours) (mglL es CaCO) (mpl as Cabo (umbos/em)
Negative Control A 0 140 172 300eat B % 132 174 330

53 A o 136 174 300B % 136 174 330
2 A o 144 174 320B 9% 136 178 340
7 A 0 144 178 340B 0 136 176 350_—m—m—m—m
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Table 5

LCS0 Values

Sponsor. 3M Corporation
‘Test Substance: PFOS
Test Organism: ~~ Freshwater Mussel Unio complamatus

Dilution Water: Well Water

“Tower 95% Upper 95%
- Confidence Confidence

LCs0 Limits Limits Statistical
Time (mg a.i./L) (mg ai/L) (mg a.i/L) Method
24 Hours >79 - - Visual Interpretation

48 Hours. >79 4 - Visual Interpretation

72 Hours’ 79 >41 - ‘Binomial

96 Hours 59 51 68 Probitos __ SL 68 Prob
Confidencelimits could notbecalculated withthemortality dataobtained.
*TheusefulnessofthisLCS0isquestionablebecause aconcentration-effect relationshipwasnotdemonstrated
over areasonable range (c.g, <37to>63) ofpercent dead. -

000823
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Figure 1. Concentration-Response Curve (96-Hour Data)
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APPENDIXI

‘Specific Conductance, Hardness, Alkalinity and pHof Well Water Measured

‘During the 4-Week Period Immediately Preceding the Test

—_—
“Sponsor: "3M Corporation|

‘Test Substance: PFOS
‘Test Organism: Freshwater Mussel Unio complamatus
Dilution Water: Well Water

— ve Res
‘SpecificConductance R21IN=4) 310-330

(uunbos/em)

Hardness 126 (N=4) 120-132

(mg/L as CaC0:)

Alalinity 174(N=4) 170-178
(mg/L as CaC0;)

pH 83(N=4) 81-85
oe
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APPENDIX
AnalysesofPesticides,Organics, Metals andOtherInorganics

in Wildlife International Ltd. Well Water"
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APPENDIX Ill

‘THE ANALYSIS OF PFOS IN FRESHWATER

IN SUPPORT OF

‘WILDLIFE INTERNATIONAL LTD. PROJECT NO.: 454A-105
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Introduction
Freshwatersampleswere collectedfromanacutetoxicitystudydesignedtodeterminetheeffects of

PFOS (PerfluorooctaneSulfonicAcidPotassiumSalt)tothe freshwatermussel (Uniocomplamatus). This
Studywasconductedby WildlifeIntemationalLtd.andideatified asProject No.: 454A-10S.Theanalyses
ofthese water sampleswereperformed at Wildlife Intemational Ltd.using high performanceliquid
chromatography withmass spectrometricdetection (HPLC/MS). Sampleswerereceived foranalysison
May 28, 30and June 1,1999. Sampleswereanalyzedoneachsamplereceiptday.

‘TestSubstanceandInternalStandard

Thetestsubstance usedforthe analyticalportionofthisstudywas Wildiife InternationalLtd.
ideatificationnumber4675. Thetestsubstancewasused10prepare calibration standards and matrix
fortificationsamples.

‘Theintemal standard wasreceived from 3MCorporationon July2, 1998andwasassigned Wildlife
InternationalLtd. identificationnumber 4526 uponreceipt. Thenternalstandard, a granularmateria,was
identified as: 1H, 1H, 2H,2H Perfluorooctane Sulfonic Acid, Chemical Abstract Number: 27619-97-2.
“Thestandardwasstoredunderambieatconditions.

AnalyticalMethod
‘Themethodusedfortheanalysisofthefreshwater sampleswasdevelopedatWidiifeIntemational

Ltd. and entitled “Analytical Method Validationforthe Determinationof PFOS in Freshwater, Saltwater,

andAlgalMedia”.ThismethodologywasincludedasAppendix IIofWildife InternationalLtd.protocol

‘number 454/01 1299/MVALISUB4S4.Itwasbaseduponmethodologyprovidedby 3M Corporation.

Samples were diluted in a 50% methanol: 50% NANOpure® water solution containing

0.100mg4H PFOS (intemal standard)/L. and 0.05% formic acid (v4)sothatthey fll within the
calibration rangeofthe PFOS methodology.

Conceatrationsof PFOSinthestandardsandsamplesweredetermined by reverse-phase high
performanceliquid chromatographyusing aHewlett-PackardModel 1100HighPerformanceLiquid

Chromatograph (HPLC) with a Perkin-Elmer API 100LC Mass Spectrometer equipped with a Perkin-
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Elmer TurbolonSpray ion source. HPLC separations were achieved using a Keystone Betasil Cp
analyticalcoluma (100mm x 2mm 1D, 3 pum particle ize). Theinstrumentparametersare summarized
in Table1. A methodflowchartisprovided in Figure .

CalibrationCurveand LimitofQuantitation
Calibration standardsof PFOSpreparedin a 50%methanol : 50% NANOpure®watersolution

containing0.100mg 4H PFOS (internal standard) and0.05% formicacid(v/v),ranginginconcentration
from 0.00229 to 0.0274 mga:/L wereanalyzedwiththe samples. Linear regression equations were
‘generatedusingpeakarearesponse ratios(PFOS:internalstandard)versustherespectiveconcentration
ratios (PFOS :internalstandard)ofthecalibrationstandards. A typical calibration curveispreseated in
Figure2. Theconcentration ofPOSinthesamples wasdeterminedby substituting thepeakarea

responseratiosintothe applicable linearregression equation. Representativeionchromatogramsoflow
‘andhighcalibration standardsarepreseatedinFigures 3and4,respectively.

Themethodlimitof quantitation(LOQ)fortheseanalyseswassetat0.115mga.i.[L calculatedasthe
productofthe lowest calibration standard analyzed. (0.00229 mg a.i/L) and the dilution factorof the

matrix blank samples (50.0).

MatrixBlankandFortificationSamples
‘Thrematrixblank samples wereanalyzedtodeterminepossibleinterference. Nointerferenceswere

observedatorabovetheLOQduringsamplesanalyses(Table2). A representativechromatogram of a
‘matrixblank ispreseatedinFigure5.

Freshwaterwasfortifiedat0.915, 45.7and 110mga.i/Landanalyzed concurrentlywith thesamples
todeterminethe meanproceduralrecovery (Table3). Sampleconcentrationswerenotcorrectedfor the
meanproceduralrecovery of94.7%. A representativechromatogramof amatrixfortification ispresented
inFigure6,
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‘ExampleCalculations
Sample number 454A-105-16, nominal concentration of 5.7 mg a../L in freshwater.

Initial Volume: 0.100 mL
Final Volume: 25.0 mL
Dilution Factor: 250
POS Peak Area: 596872
Internal Standard Peak Area: 401298
Peak Arca Ratio: 1.4874

Calibration curve equation.

Slope: 6.30785 :

Intercept: 0.04889

(Peakarea ratio-(Y-intercept)x1S. Concentration
PFOS (ug ail) atinstument. = — Slope.

(14874 - 0.04889) x 100 pg ai/L
630785

© = mBgain

Note: LS.= internal standard.

PROS(nani PFOS(ug 2.1L)atinstrumentxDilutionFactor
(mg iL) insample: be

238x250
© T1000 000821

= 570mgail
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PFOS i/L)in sample

Pent of NominalConcentration. = rs BALL)nape,PFOS (ng11)nomi

Calculatedrecovery: 98.9%

‘Note: manualcalcul
ation
maydiffer.

RESULTS

‘SampleAnalysis

Freshwatersampleswerecollectedfromtheacutetoxicit
ystudywiththefreshwate

rmussel (Unio

complamatu
s) at test initiation, May 28, 1999 (Hour 0), on May 30, 1999 (Hour48), and at test

‘termination, June 1, 1999(Hour 96). Themeasuredconcentrat
ions of PFOS inthesamples collectedat

initiationofexposure ofthetest organis
ms (Hour 0) rangedfrom73.7 to 96.0% ofthenominal

‘concentrati
ons. ‘Samplescollected at Hour 48had ameasuredconcentrat

ion rangeof 81.2 to 98.9%of

‘nominalvalues. Samplescollectedattesttermination(Hour96)had ameasuredconcentrationrangeof

88.5 to 130%ofnom
ina

l
values(Table 4). Arepresentat

ivechromatogr
amofatestsample is shownin

Figure 7. : i
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Table 1

‘Typical LC/MS Operational Parameters

INSTRUMENT: Howlet-PackardModel 1100FighPerformanceLiquid
Chromatograph with a Perkin-Elmer API 100LC Mass Spectrometer
equipped with a Perkin-Elmer TurbolonSpray ion source. Operated in
selective ion monitoring mode (STM).

ANALYTICAL COLUMN: Keystone Betasil Cis column (100 mm x 2 mm LD, 3 pum particle size)

OVEN TEMPERATURE: 30°C

STOP TIME: 10.0 minutes

FLOW RATE: 0220 mUminute

MOBILE PHASE: 72.0% Methanol : 28.0% NANOpure® Watercontaining0.1% Formic
Add

INJECTION VOLUME: 2504

PFOS RETENTION TIME: Approximately 6.4 minutes

INTERNAL STANDARD
RETENTION TIME: Approximately 4.4 minutes

PFOS MONITORED MASS: 498.6 amu
INTERNAL STANDARD
MONITORED MASS: 426.7 amu
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Table 2

Matrix Blanks Analyzed Concurrently During Sample Analysis
A

Sample Measured Concentration of
‘Number PFOS'
(454A-105) Type (mgai/L)
MAB4 “Matrix Blank <LOQ

MAB2 ~ Matrix Blank <10Q

MAB-3 Matrix Blank <LOQ
"The limit of quantitation(LOQ) was 0.115‘mga.i./Lbaseduponthe productof the lowestcalibration.
standard analyzed (0.00229mgai/L) and thedilutionfactorofthematrixblank samples (50.0).
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Table 3

Matrix Fortifications Analyzed Concurrently During Sample Analysis

TT ConcemiratiomofPFOS
Sample Number (mgai/L) Percent.
(454A-105-) Fortified Measured. Recovers—rt) Fouified Mewes Recovered
MAS-10 0915 0.780 852
MAS4 ~ 0915 0.952 104
MAS-7 0915 0.858 938

MAS-11 457 437 95.7
MAS-5 457 435 95.0
MAS-8 45.7 42.7 93.4

MAS-12 110 942 855
MAS-6 110 3 103
MAS-9 110 106 96.7—MAS? me we 67

Mean =94.7
_ Standard Deviation = 6.50

CV =6386
N=29

Note: Resultsandcorrectionsfornewtestsubstancepurityweregeneratedusing MacQuanversion 1.5
softwareand manual calculations. Valueshavebeen rounded for reporting purposes.
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Tabled

Measured Concentrationsof PFOS in Freshwater Samples from a
Freshwater Mussel Acute Toxicity Test

—eeeTommal Ter Semple Er RS Mesure Feet
Concentration Number Time Concentration’ of

(mg aif) (454A:105) ous) (mgaill) Nominal
© 1 © <10Q E

“2 0 <100 -
Io a <10Q =
1 as <10Q -

25 % pry -
2 % <10Q =

57 3 0 sa 949
i 0 ass 855
15 8 sis 13
16 8 570 589
2 9% 524 509
2 9% 526 512

n s 0 na 560
s 0 . 101 343
a 8 112 a1
1 a 105 82
» 9% 0s 13
30 9% 154 130

» 7 0 190 83
5 0 168 57
1 a 187 83
2 a 187 sis
3 % 29 100
2 9% 24 580

a 5 0 312 84
10 0 0s 838
21 a 371 52
2 I] 395 64
3 9% 82 105
Fl % “0s 8s

9 u 0 ©0 754
un 0 747 516
3 8 813 589
2 a 7s 348
3 % 82 964
36 56 557 537

oes ETSerecionsTo new 8 USSRpanyWere Geicied wing Macunversion 13 stare and
‘manual calelation. Valueshavebeen rounded for reporting puposes.

The limit ofquantiation(LOQ)was 0.115mg a1baseduponth producto thelowes calibration standardanalyzed
(0190229 ng 1)and thlution ctoofthemtx lank samples (50.0)
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METHOD OUTLINE FOR THE ANALYSIS OF PFOS
INFRESHWATER

Preparematrix fortificationsamplesbyspiking he requisitevolumeofPFOS stock solutionsdircetly
intofreshwater usinggas-tightsyringesandClass Avolumetricflasks.

v 4

Dilutematrixfortificationandtestsamplesinotherangeofthecalibration standardsbypartially filling
Class Avolumetricflaskswith50%methanol: 50%NANOpurc®watersolutioncontaining

0.100mg 4H PFOS (intemal standardyLand0.05%formicacid(v/v).Addtheappropriatevolumeof‘sampleandbringtheflask to volume with th dilution solvent. Process thematrixblank sampleusingthesamedilutionandaliquotvolumeasforthe lowestfortification level. Mixwellbyseveralrepeat—

v .

Ampulatesamplesandsubmitfor LC/MS analysis.

Figure1. Analyticalmethodflowchartfor theanalysisof PFOSinfreshwater
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Figure2. Atypical calibrationcurvefor PFOS. Slope= 6.30785; Intercept=0.04889; r = 0.9986.
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Figure3. Arepresentativeion chromatogramof alow-level (0.00229mga.i/L)PFOSstandard.
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Figured. Arepresentativeionchromatogramof ahigh-level (0.0274mga.i/L) PFOSstandard.
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FigureS. Arepresentativechromatogramof amatrix blank sample (454A-105-MAB-2).
“Thearrowindicatesth reteation timeofPFOS.
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Figure6. Arepresentative chromatogramofa 1.00mg a.i./L matrix fortification sample
(454A-105-MAS4).
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Figure7. Arepresentative chromatogramof a6.3mga.i./Ltestsample (454A-105-16).
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APPENDIXIV

ChangestoProtocol

‘Thisstudywasconductedinaccordancewiththe approvedProtocolwiththefollowingchanges:

1. Theprotocol wasamendedtoaddtheproposedexperimentalstartandterminationdates,test
‘concentrationsandtestsubstancenumber.

2. Theprotocol wasamendéd torenew thetestsolutionsat 48hours.

3. The protocolwasamendedtospecify that GLPanalysesofwellwaterwillbereported.

4. Theprotocolwasamendedtoreducetheloading rate.

5. Theweightandlengthofthemussels wasdeterminedbyweighingandmeasuring 20individualsfromthe
‘samelotoftestorganisms.

6. Themussels wereindiscriminatelydistributedtothetestchambers.
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APPENDIXVI

ReportAmendment

1 OriginalReport: Pages1-4,6and24.

Amendment: Thepageswerechangedtoincludetheamendedreportdate, revisedpagenumbers, and
‘newsignaturesand dates due tothe additionofthereportamendmentasAppendixVI.

Reason: Toreflecttheissuingofanamendedreport.

2. OriginalReport: Page2

Amendment: “Thecompliancestatementwasrevised.

Reason: Toclarifyhowthetestsubstancewas characterized.

3. OriginalReport: Page

‘Amendment: Information provided by the Sponsor reflecting the reanalysis of the test substance,

includingthereanalysisdateandthepurity, wasadded totheTestSubstancesection.

Reason: “Toreflectthecurrenttestsubstanceinformationprovidedbythe Sponsor.

4. OriginalReport: Entirereport

‘Amendment: All est substanceconcentrations werechangedto reflectthepurityof thetestsubstance

‘asdeterminedbytheSponsor in a reanalysisofthetestsubstance(FC-95, Lot 217).

Testconcentrationsoriginallywerebasedonthe reportedpurityof 98.9%.The

certificateofanalysisdatedMarch9, 2000 indicated a purityof90.49%.‘Therefore,all

fest substance concentrations, including nominal concentrations,‘measured

conceatrations,andLCS0values,wererecalculatedand reportedasmg .i./Lbasedon.

the90.49%purity.

Reason: Toreporttheresultsofthetestbasedonthetest substancepurityof90.49%atthe

requestoftheSponsor.
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APPENDIX VI

~Continued-

Report Amendment

AMENDMENT SIGNA'
4/26/00

Kurt Drotar < DATE —
Study

oh foo
Henry O7Krueger, Ph.D. BK
Director, Aquatic Toxicology and Non-Target Plants

REVIEWED BY:
5 = +[2/00

TimothyofSpringer, PRD. DATE :
Quality Assurance
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PROJECT NO: 454A-105
WILDLIFE INTERNATIONAL LTD. Page 1 of2

AMENDMENT TO STUDY PROTOCOL

u STUDY TITLE:  PFOS: A 9-HOUR STATIC ACUTE TOXICITY TEST WITH THE
FRESHWATER MUSSEL

H PROTOCOL NO.: 454/042199MUSISUB454 AMENDMENT NO: 1

= SPONSOR: 3M Corporation PROJECT NO.: 454A-105

EFFECTIVE DATE: May 20, 1999
m AMENDMENT: Page 2

¢ Add: Experimental Start Date: 5/28/99
mo Experimental Termination Date: 6/1/99

Test Concentrations: Negative Control, 63, 13, 25, 50 and 100 mg 2i/L
Test Substance No.: 4675

= REASON: The above information was not known when the protocol was signed by the Study
Director.

AMENDMENT: EXPERIMENTAL DESIGN, Page3

= ‘Add: Test solutions will be renerwed at approximately 48 hours. New test solutions will be prepared
and the mussels wil be transferred from the old to the new test solutions.

= REASON: Test solutions vil be renewed at 48 hours to improve the water quality.

u AMENDMENT: Dilution Water, Page 5

HE Change: Analyses will be performed at least once annually to determine the concentrations of
Selected organic and inorganic constituents of the well water and the results of the

H analyses will be summarized in the inal report.

To: Analyses wil be performed at least once annually to determine the concentrationsofselected
organic and inorganic constituents ofthe wel water and the resultsofthe most recent GLP

H compliant analyses will be summarized in the final report

. REASON: To specify that GLPanalyses will be reported.
H 000847
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H PROJECT NO: 4544-105
WILDLIFE INTERNATIONAL 11. Page2of2

AMENDMENT:TestApparatus, Page 5
Ho Change: Test chambers will be 25-L, polyethylene aquaria filed with approximately 15 L ofwater
Ho To: Test chambers will be 25-L, polyethylene aquaria filled with approximately 20 L of water.
u REASON: To reduce the loading rate.

acai, \ =/27]79
ml STUDY DIRECTOR DATE

H l- Fr - 1/97/74
= LABORATORY MANAGEMENT DATE

wo Hoa A Lliglea
SPONSOR'S REPRESENTATIVE ba

o 000848
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PROJECT NO, 4544-105
[| WILDLIFE INTERNATIONAL um. Page Lof1IER a eee eee
I) DEVIATION TO STUDY PROTOCOL

STUDY TITLE: PFOS: A 96-HOUR STATIC ACUTE TOXICITY TEST WITH THE= FRESHWATER MUSSEL

PROTOCOL NO.: 454/042199/MUS/SUB454 DEVIATION NO.: 1

Ho SPONSOR: 3M Corporation PROJECT NO.: 454-105
u DATE OF DEFACTO DEVIATION: June 1, 1999

ee——————————————————
DEVIATION: ‘The protocol states that valve heights and weightsofthe individual mussels will

|] bemeasured attheendofthetest. The valveheightsandweightsof 20representative mussels fom th sam ot were measured
|] REASON: Biologistoversight.The mussels usedinthe test were shippedtothe Sponsor before they

‘wereweighedandmeasured. The musselsusedinthetestandthe musselswhichwereweighedandmeasured werindisrminatlyslcied from th Sam lot of es organisms.
HH Consequently, it is thebest judgmentofthe Study Director that this deviation did not

‘adversely affect the resultsofthe study.

= AN
u STUDY DIRECTOR DATE

H Vi / &Li/r
oo LABORATORY MANAGEMENT DATE

= I

un 000849
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PROJECT NO.: 454A-105

WILDLIFE INTERNATIONAL LTD. Page lofI AONA TDeeeoeeens
ml DEVIATION TO STUDY PROTOCOL

STUDY TITLE: PFOS: A 96-HOUR STATIC ACUTE TOXICITY TEST WITH THE
ml FRESHWATER MUSSEL

PROTOCOL NO.: 454/042199/MUS/SUB454 DEVIATION NO.: 2

SPONSOR: 3M Corporation PROJECT NO.: 454A-105

DATE OF DEFACTO DEVIATION: May 28, 1999

eer————e—
DEVIATION: The protocol states that to control biss, freshwater mussels vill be randomly

assigned to exposure chambers at tos initiation. The musscls were actally
indiscriminately distributed (a random number table was not used to distribute themussels)

REASON: Biologist oversight. Itis thebest judgmentofthe Study Director that this deviation did
‘not adversely affect the resultsofthe study.

ERE mi
STUDY DIRECTOR DATE

LABORATORY MANAGEMENT DATE

- reno

= 000850



PROTOCOL

PFOS: A 96-HOUR STATIC ACUTE TOXICITY TEST
mW ‘WITH THE FRESHWATER MUSSEL

U.S. Environmental Protection Agencywm Series 850 -Ecological EffctsTestGuidelines
‘OPPTS Number 850.1075

|] and

mu (OECD Guideline 203

om 3M Lab Request No. U2723

i Submitted to

u 3M Corporation

Environmental Laboratory
uo ‘Building 2-36-09

935 Bush Avenue
St Paul, Mimesota 55144

u £ WiLpLiFe INTERNATIONAL Ltp.
3

8598 Commerce Dive
a ‘Easton, Maryland 21601un pe
,

nu April 21,1999 000851
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PFOS: A 96-HOUR STATIC ACUTE TOXICITY TEST
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mW ‘SPONSOR: 3M Corporation
Environmental Laboratory
Building 2-3E-09
935 Bush Avenue

mu St. Paul, Minnesota 55144

‘SPONSOR'S REPRESENTATIVE: Ms. Susan A. Beach

u TESTINGFACILITY: ‘Wildlife International Ltd.
8598 Commerce Drive

oH Easton, Maryland 21601

STUDY DIRECTOR: Kurt Drottaru Senior AquaticBilogist
LABORATORYMANAGEMENT: Henry O. Krueger, Ph.D.

H Directorof Aquatic Toxicology& Non-Target Plants

BR FOR LABORATORY USE ONLY

= — l
Experimental Experimental
SartDate: ______ TeminationDate: ____________

N rose:_USGAJOS
p TestConcentrations: _ _

nu Test SubstanceNo.: Reference Substance No. (ifapplicable): ____
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color lna 0 ‘ORY {AGEMENT DATE

B 000852
. 29/99
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“3.

a
INTRODUCTION

i "Wildlife Intemational, Ltd. will conducta static acute toxicity test with the freshwater mussel for the:
Sponsor at the Wildlife Intemational, Ltd. aquatic toxicology facility in Easton, Maryland. The study will

a beperformedbasedon proceduresin the U.S.Environmental Protection Agency Series 850 -Ecological
Effects Test Guidelines OPPTS Number 850.1075 (1); OECD Guideline for TestingofChemicals 203: Fish,
Acute Tosicity Test (2); and ASTM Standard E729-88a Standard Guide for Conducting Acute Toxicity

m Tests with Fishes, MacroinvertebratesandAmphibians (3). Raw data for all work performed at Wildiife
Intemational, Ltd.and acopyofthefinal reportwillbe filedbyprojectnumberinarchiveslocated on the

1] ‘Wildlife International, Ltd. site,orat analtemativelocationtobe specifiedin the final report.

u PURPOSE
“The purposeofthis studyistodeterminetheacuteeffectsof atest substanceonthefreshwatermussel

a during a 96-hour exposure period understatic testconditions.

EXPERIMENTAL DESIGN
mn Freshwatermusselswillbeexposedto ageometricseriesofatleastfivetestconcentrations and a

~ negative dilution water) controlfor 96 hours. Two replicatetestchamberswill be maintained in cach
u treatmeatandcontrol group,with 10 freshwatermussels ineachchamberfor total of 20 freshwatermussels

per test concentration.

u ‘Nominal estconcentrations willbeselectedinconsultationwith he Sponsor,andwillbe basedupon
: information such as the results of exploratory range-finding toxicity data, known toxicity data, physi-

|| callchemicalpropertiesofth test substanceorothrrelevant information. Targetconcentrationsneednot
i exceed 1000mg/Lorthe solubility limitofthetest substanceinwater(whichever islower). Generally,cach

HN testsubstanceconcentrationusedinthedefinitivetestwillbeatleast 60%ofthenexthigherconcentration

unless information concerning the concentration-ffect curve indicates that differntdilation factor would
u be more appropriate. Water samples romeach test chamber will be collected at specified intervals for

analysisofthetestsubstance. Resultsofanalyses villbeusedtocalculate mean messured test
= concentrations.

. Tocontrol bis,freshwatermusselswillberandomlyassigned to exposurechambers at est nition.
H Nootherpotentialsourcesofbiasareexpected to affecttheresultsof thestudy. Observationsofmortality

and other clinical signs will be made throughout the 96-hour test period. Cumulative percent mortality

u 000853
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observed inthe reatment groups willbe sed to calult, when posite, CSO values 24,48, 72and 96Nu hour intervals. The no-mortality concentration will be determined,
n MATERIALS AND METHODSTest Substance
X Information on the characterization oftetcontrolor reference substances is required by GoodLaboratory Practice Standards (GLP). The Sponsori responsible for providing Wilde International Lid.ten verification tha he est substance hasbeen characterized according. to GLPS prior to ts we oen study. Mite verification of GLPtet substance characterizationimotprovidedto Wild Intemational,Led, it will be noted inthe complsnce statementofth final report. The atache formsIDENTIFICATIONn OF TEST SUBSTANCE BY SPONSOR (Appendixitobe sed 0 provid information necessary for‘GLP compliance.

i “The Sponsorisresponsible forall informationrelatedtothetest substance and agreesto acosptany1 mused test substance andlor est substan containers remaining atthe endofthe sty,

PreparationofTestConcentrations1 Thetet substancewill be administered10thettorgani direc nto dilationwater This routeof administration was slocted because it presets the most key routeofexposure to aquatic organisms
! TestOrganism
1 The rshacr mussel hasbeen slctd the tet secs fortis study. Freshwater mussels arIepresentiv of an important group ofaquatic invertcbraes, and have been elected for use in the toto.he reaestofthe Sponsor. Vave height and weightsofte individual mussels will be mess the endI ofthetest. Mussels vill bo bined rom a commer upp or hitch,adthe denyofthe spinwill be verified by the supplicr.

I Freshvates mussel willbe heldfo at eat14day prio to the test in water from th samesource| andat approximatelythe same temperatureasusedduringthe test.Anychangesinwater temperaturewillRot exceed 3°Cperday.Freshwatermusselswillbeheldat the test temperature foraminimaof 7 daysree 0 test nition. Freshwate russel will otbeusdinthetesti eyshow signs ofdiseas orsrg| orifmorethan 5% dieduringthe 7daysprior o thetest, Attestinitiation, thefreshwater mussclsvill becollected fromholdingo acclimation tanksandtransferred tothetestchambers Attestterminationall
000854
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remaining live mussels will be sacrificed for collection of tissu samples. The tissu samples will beo composited by replicate, fozen and shipped 10 the Sponsor or possible analysis

N Dilution Water
‘Waterusedforthe holdingandtestingoffreshwatermusselswillbeobtained from a wellN approximately 40 meters dop located on the Wilde itemational, Lid. ste. The water vil be passedthrougha sand ier and pumped ino a 37,800. storage tank where the wate wil be arated with spaynozzles. Prior tousethewaterwillbe filtered 10.45 am i orderto remove fieparticles, WaterusedforN culturing and testing is characterizedas moderatelyhard. Typical valuesfor ardacss, alkalinity, pH andspecific conductance are approximately:

N Hardness, mg/L. as CaCO, 145Allalinity, mg/L as CaCO, 1%0pH 81N Specific Conductance, samhos/em 330

n Hardness, alkalinity, pH and specific conductancewillbemeasured weekly to monitor he consistency+ oftheell water. Meansand ranges of themeasured parameter for thefour-week period presding the test1 willbeprovidedinthe finalreport.Analyse willbeperformed atleast onceannuallytodeterminetheconcentrations of selectedorgani andinorganic constitcats of thewellwatrand resultsof he analyses will1 be summarized in the final report.

TestApparatus
1 Test chambers vil be 25-L, polyethylene aquaria filled with approximately 15 Lofwater. Testchambers will be positioned in an environmental chamber or temperature-ontrolled water bath to maintain1 & temperatureof22 + 2°C.Testchambers will be labelled with th project number, test concentration andreplicate.

1 ‘EnvironmentalConditions
Lightingusdtoiluminateth culturesandtestchambers during holdin,acclimation,and esting illI beprovidedby horesent tubes that it wavelengths similar to natural sunlight e.5,Colotonc®50). A. photoperiod of 16hours of ightand 8 hours ofdarkwil be controlled wthanautomat timer. A 30-minuteI transitionpeiodof low ightintensity willbe providedwhenlights 80 on nd of to avoid sudden changesin light intensity. Light intensity willbe messured at est ntatonwith SPER Scientific Li. ight meter

| oreivalent 000855
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m The target tet temperature will be 22 + 2°C. Temperature will be measured in al replicates at thebeginning and endof the test using a lquidin-glass thermometer. Temperature also will be measured withmn continous recorderin abeakeradjacent othe test. Recordermeasurementsvillbeverified witha liquidin-glass thermometer prior to test initiation.

iW Dissolved oxygen will be measuredi all replicatesofthe treatment and contol groups at testinitiation and at approximately 24-hour intervals thereafer usinga Yellow Springs Instrument Model S18.mn dissolvedoxygenmeter,orequivalent. In the event that dissolvedoxygenlevels fllbelow 60% saturation,appropriate actions willbe taken aftr consulaton withthe Sponsor. MeasurementsofpH will bemade inmn altemating replicatesofthe treatment and control groups at test initiation and at approximately 24-hourintervalstheater sing. FisherAccumctMode 915pH meer,orequivalent. If atretmentgroup reachesn 100% mortality, dissolve oxygen, pH, and temperature measurements will be taken at the net samplinginterval, then discontinued.

n Hardness, alkalinity, andspecifi conductance wil bemeasuredinthe dilutionwaterand ow,middleend high tet substance concentrations a test ntation and attest termination. Hardness and alkalinityn measurements will be made by tation using procedure based on methods in StandardMethodsfor theExaminationofWater and Wastewater (8. Specific conductance wil be messured usin a Yellow Singsn Instrument Model 33Salinity-Conductivity-Temperature meter, orequivalent.

BiologicalMeasurements
1 Observationsofmorality ndclinical signs of toxicity wil be madebetween 0-24 hours,andat 24,8.7222d96hows + 1 hour. Led is defined sth lack of visiblemovement egopen ogapingsell| in the musselaftergentle prodding. Al linical observations willbe noted.

nl ‘SamplingforAnalyticalMeasurements
Watersamples willbecollectedfrom cach est chamber at thebeginning ofthe test,duringthe test,1 andatthe cadofthetet to determine concenirationsofth test substance.Inthe event hat 100% moralitycursinany treatment thensampling ofthatrestment wil terminate followingthe extsampling intervalSemplewillbecollectedatmid-dept fomcach test chamberandanalyzedimmediatelyo placedin an1 2ppropristestoragecontainer(cg,polyethyleneor polypropylen bot)andstoredunder refrigerationunl.anal o sample wi lyzed. The sample schemeissummarizedbelo 000856
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PROPOSED NUMBERS OF VERIFICATION SAMPLES————FROFOSEDNUMBERSOFVERIFICATIONSAMPLES
N a 9%Experimental Group. OHows Hows Hows—_— rp Ofows Hows Howsn Control 2 2 2

Level I-Low Concentration 2 2 2
i Level2 2 2 2

Level 3 2 2 2
i Level 4 2 2 2

Level 5-High Concentration 2 2 2
] Totals 2 n 12—_—BB
1 Total Numberof Verification Samples= 36.

1 The abovenumbersofsamples represent those collectedfrom thetestanddonot include qualitycontrol (QC) samples such as matrix blanks and fortifications prepared and analyzed during the analytical
chemistry phaseofthe study. At the discretionofthe Study Director,water samples from one or more.1 appropriate test chambers will be collected and analyzed ifan analytical eor in sampling or analysis is
suspected. Thereasonfortheadditional sampleswill bedescribedby theStudyDirectoranddocumented|] intherawdataandfinalreport.

1 AnalyticalChemistry
(Chemical analysis ofthe samples wil be performed by Wildlife Intemational, Lid. The analytical

methodusedwillbebased uponmethodologyprovidedbythe Sponsorand identified in Appendix 1. TheI ‘methodologyused to analyze thetestsampleswill be documentedinthe raw dataandsummarizedinthe inal
report.

‘Data Analysis
1 ‘Whenthe concentration-responsepattern allowscalculationofanLCS0value,thedata willbeanalyzedusingth compute softwareof CE. Stephan (5). Theprogram wasdesignedtocalculate the LCS0value andthe 95% confidenceinterval byprobitanalysis, the movingaverage method,orbinomial| probabilitywithnonlinear interpolation (67,8). TheLCSO0value will becalculated, when possible, usingmortality data collected at 24, 48, 72 and 96 hours. The no-mortality concentration will be determined.| 000857
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RECORDSTOBEMAINTAINEDN Records obe maintained for data generated by Widife Intemational, Lid. wil inclu, but mot belimited to:
N 1. Acopyofthe signed protocol.

2. Mentifcationandcharacterization ofthetestsubstanceifprovidedbythe Sponsor.n 3. Datesofinitiationandterminationofthetest.
4. Test organism history, holding and acclimation records.
5. Stock solution calculation and preparation, ifapplicable.

1 6. Observations.
.7. Waterchemistry results (cg. alkalinityand hardness),

a 8 Themethodsuse to analyze test substancsconcentrations ndth results ofanalytical measurements,9. Statistical calculations, if applicable
i 10. Test conditions (light intensity, photoperiod, etc),

11. Calculationandpreparation oftest concentrations.
1 12. Copyoffinal report

FINAL REPORT
1 fina port ofth resus of thesud will bepreparedby Ade Inermationl Lid. The reportvil include, but not be limited to, the folowing, when applicable:
i 1. Nameandaddress ofth facilityperformingthestudy.

2 Datesuponwhich thestudywasinitiatedandcompleted,andthe definitiveexperimental start and| termination dtes
3 A statement of compliance signed by the Study Director addressing any exceptions to GoodLaboratory Practice Standards.

I 4 Objestivesandprocedures, as stated nthe approved protocol, including ll chang othe proocol.3 Thetest substance deaificationinldingname, chemical abstractmambero odeumbersigh,| purity, composition,andotherinformation providedbytheSponsor.
. 6. Stability andsolubility ofthtet substance underth conditionsofadministration, ifprovided by the| Sponsor.
- 7. Adescription ofthemethodsusedtoconductthe est,

# A descriptionof the test oganisms,including the source, scientific nan,ageor Ife sage, lengths| andweightsof representativegroupof testorganisms,fedtypes, ligtintensityandphotoperiod.9. A descriptionofthepreparationofthe tet solutions|
000858
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10. The methods used 0 allocate organisms totes chambers and beginthetest, henumberoforganisms
1 ‘and chambers per treatment, and the durationofthe test.

11. A descriptionof circumstances that may have affected the quality or integrityofthe data.
[] 12. The name of the Study Director and the namesofother scientists, professionals, and supervisory

personnel involved in the study.
1 13. Adescription ofthe transformations,calculations,andoperationsperformedon the data, asummary

and analysisofthe biological data and analytical chemistry dats, anda statement ofthe conclusions
drawn from the analyses.

1 14. Statistical methodsusedtoevaluat thedata.
15. A graphoftheconcentration-mortality curve at the endofth test.

i 16. Thesigned anddated reports of eachofthe individualscientist or otherprofessionalsinvolvedin the
study.

i 17. The location where raw data and final report are tobe stored.
18. Astatementpreparedbythe Quality AssuranceUnitlistingth date tha studyinspectionsandaudits

were made and the datesofany findings reported tothe Study Director and Management
1 19. Ifitisnecessarytomakecorrectionsoradditionsto afinal reportafer it has beenaccepted,such

‘changeswillbe madeintheformofanamendmentissuedbytheStudy Director. Theamendmentwill
|] clearlyidentifythepartofthefinalreportthat i beingamendedandthereasonsfortheamendment,

and will be signed by the Study Director.

1 CHANGING OF PROTOCOL
i Plannedchangestotheprotocol will beintheformofwrittenamendmentssignedbythe Study

Director and the Sponsors Representative. Amendments will beconsidered as partofthe protocol and will
be attached to the final protocol. Any other changes will be intheformofwritin deviations signed by the

i Study Director and fled with th raw data. All changestoth protocol will be indicated in the ina report.

1 GOOD LABORATORY PRACTICES
‘Thisstudywill be conductedinaccordancewithGood LaboratoryPracticeStandardsforEPA(40

1 CFR Part 160 and/or Part 792); OECD Principles of Good Laboratory Practice (OCDE/GD (92) 32,
v Environment Monograph No. 45); and Japan MAFF (59 NohSan, Notification No. 3850, Agricultural

Production Bureau). Each study conducted by Wildlife International, Ld. is routinely examined by the
1 ‘WildlifeInternationa,Lid.QualityAssuranceUnit for compliancewith GoodLaboratoryPractices,Standard

OperatingProceduresandthespeifiod protocol. A statementofcompliancewithGoodLaboratory Practices
1 will be preparedforallportionsofthestudyconductedbyWildlifeInternational Ltd.TheSponsorwillbe:

00085¢
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responsible forcompliancewith Good Laboratory Practice for procedures pecformed by othr laboratorics
| (e., residue analyses or pathology). Raw data for all work performed at Wildlife International, Lid. and a

‘copyofthe final reportwillbefled by project numberin archives locatedontheWildlifeInternational, Ltd
o site, oratanaltemative location to bespecifiedinthe finalreport.

u : 000860
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i APPENDIX

b "IDENTIFICATIONOF TESTSUBSTANCEBYSPONSOR

TobeCompletedby Sponsor
i L Test Substance Identity (nametobe usedinthereport): PFOS(PerfluorcoctaneSulfonicAcidPotassium Salt

Reference Standard (ifapplicable): Analytical Standard: _N/A

i Internal Standard: _1.1.2.2HHHHPerfluorooctaneSulfonicAcid
Test Substance Sample Code or Batch Number: __ Lot 217

I ‘Test Substance Purity(%Active Ingredient): __989 Expiration Date: 2008

I Test Substance Characterization

i TRermine prior to 5ts i hs stacy secordancewih GLPSaar? Ye xNo
i IL Test SubstanceStorageConditions

Pleaseindicatethe recommendedstorageconditionsatWildlifeIntemationalLid.

SHEoem————————————————————————

' Emae ve xe
B Otterpertinentstability information:

B IV. TestConcentrations: Adjusttestconcentration 0 100% ai.
xbesduponthepuriy (%)givenbore.

Dotadfust ictonteniptionto100%
i a1 TestGomateal ACIS

V. TocityInformation:
Mammalian: RatLDSO 251 mglky  MowseLDSO_N/A

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

Daphnia magna: 27 mg/l Rainbow Trout: 11 mg/l

1 Duphniamagna:SOmgll FatheadMinnow:38mg
OtherToxicityInformation (inching findingsofchronicandsubchronictests):

[|] Pleasses MSDS

a
1 000862
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APPENDIXI
Hu Analytical Method Provided by Sponsor

‘Samples vil be analyzed based upon procedures provided by the Sponsor inthe following analytical methods:
wm 1. Liquid Chromatography Mass Specromelry (LCMS) Method fo the Deteemination of Pefluorooctans

Sulfonc Acid Potassium Salt (PFOS) In Feshwaler, Saltwater and Algal Medium

mm Acopyofthe above methodwillbe maintainedintherawdata.Theactualmethodologyusedtoanalyzethetest
samplesvill b documented in th ravedataand summarize in th inalreport.

mn 000863
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