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SLMUKARY

SPONSOR: 3M Caporation

SPONSOR" SREPRM=AUVE: Ms. SusanA.Beach

LOCATION OF STUDY, RAW

DATA AND A COPY OF THE W-ddUfo InternationalLt4L

FA-ML REPORT: E&sM Maryland2160

WADLEE INTERNATIONAL

LTD. PROJECT NUMBEP.: 454A-101

TEST SUBSTANCE: PFOS (Paflummtane $ulfonicAcidPotassimnSalt)

STUDY: PFOS: A 96-HourStatioAcuteToxicityTestwiththe
SaltwaterMysid (Mysid@psisbahia)

NT-AN MEASURED TEST NegativeControL0.57,1.1,1.9,3.0and5.4mg ai./L

CONCENTRANONS:

TEST DATES: EVab=W Start- M@r& 8,1999
BiologicalTaminadon 10-March 12,1999
Expaime@ T=inatio - Mm-ch12,1999

LENGTH OF MST: 96 Hours

TM ORGANIM SdMda MysidWdopso bahla)

SOURCE OF TEST ORGANISMS: vdme intmnationaiI'@&cuitmw
Euton,Marylwd 21601

AGE OF TM ORGANOM: iuveam

96-HOURLC50: 3.6mg aijl

95% CONFMENCE 12MS: 3.0and4.6Mg LIJL

NOMORTAlXrY

CONCENTRATION: 1.1Mg LLAL

96-HF013R LC5010COWK

NC)-OBSERVM)-EFFECT.
CONCENTRATION: 1.1!@l LI.AL
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INTRODUCRION

Thisstudywas conductedby WildlifeIntmmationalLtd.for3M CorporationattheVtrildhfeInternational

Ltd.aquatictoxicologyfacilityinEaston,Maryland.The in-lifephaseofthetestwas conductedfrom March 8,

1999toMarch 12,1999. Raw datageneratedby W-ildlifeIntmnationalLtd.and acopyofthefinalreportare

filedunderProjectNumber 454A-101 inmrjiveslocatedon theWildlifehitm-nationalLtd.site.

OBJECNW

The objectiveoftlusstudywas toevaluatetheacutetoxicityofPFOS (PerfluorooctaneSulfomeAcid

PotassiumSalt)tothesaltwatermysid,Mysidopsisbahia,duringa 96-hourexposureperiodunderstatictest

conditions.

EXPEREMENTAL DESIGN

Saltwatermysidswerecqmed toa geometricseriesoffivetrstconcentrationsand anegative(saltwater)

control.Two replicatetestchambersw= maintainedineachtreatmentand controlgroup,with 10 mysidsin

eachtestchamberfora totalof20 mysidspertestcmcentrafiomNominaltest - were selectedin

consultationwiththeSponsor,and w= basedupon theresultsofan evioratoryrangefindingtoxicitytest.

Nominal testconcentrationsselectedwere 1.1,1.8,3.0,4.9and8.2mg activeingredient(&L)/L Mean measured

testconcentrationswere determinedfi-amsamplo oftrstwatercollectedfromewh btabnmitandcontrolgmq at

thebeginningofthetest,at 48 @om and attesttermination.

The mysidswere mdtsaimmatelyassignedtoexpos@rechambersattestinitiation.Observafionsof

mortalityand otherclinicalsignswem made atapproximately4.5,.24,48,72,and 96 hoursaftertestinitiation.

Cumulativepercentmortalityobservedinthebrabnentgroupswas usedtoestimateorcalculate,LC50 valuesat

24,48,72 and 96 hours.The no modalityconcentrationand no-observed-effect-concentration(NOEC) were

detennmedby visualinterpretationofthemodalityand clinicalobservationdata.

ANIENDED
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MATEPJAIS AND METHODS

The sb* was conductedbasedon theproceduresoutlinedinfficprotocol"PFOS: A 96-HourStatic

AcuteToxicityTestwiththeSaltwaterMysid (Mysidopsisbahiay'.The protocolwas basedon procedures

outlinedinU.S.EnvironmentalProtectionAgency Series850 EcologicalEffwb TestGuidelines,OPPTS

Number 850.1035(1);U.S.EnvironmentalProtectionAgmq, StandardEvaluationProcedure,AcuteToxicity

Testfor&tuayineandmaiine Organisms(2);andASTM StandardE729-ggaStandardGiddeforConducting

AcuteToxicityTestswithFishes,Macroinvertebratesandamphibians(3).

TestSubstance

The testsubstancewas receivedfrom3M Corpomtim on October29,1998 andwas assigitedWildlife

internationalLtd.identificationmunber 4675. The testsubstancewas describedas a whitepowder. Itwas

idmififiedasFC-95 fromlotnumber 217 (T-6295).Informationprovidedby theSponsorindicatedapurityof

98.90/o,and anexpindon dataof2008. The testsubstancewas reanalyzedbytheSponsorandtheCertificaWof

AnalysisdatedMarch 9,2000 indicatedapurityof90.490/a.Ilm testsubstancewas storedatambientroom

temperature.

EmRarationofTestConcentmdons

Nominaltest were 1.1,1.8,3.0,4.9and 8.2mg aiJL,basedon a testsubstancepurityof

90.490/c.AR materialswhich came intocontactwiththetestsubstanceduringpreparationoftestconcentmtims

were constructedofplasticorstainlessste@LA'prmar'ystocksolutionwas preparedindilutionwaterata

concentrationof8.2Mg LIJL.Theprimarystocksolutionwasmixedwithaneleewenib= forapradma* 22

hoursto aidin thesolubffizadonof ft testsubstance.Aft= mbdn& theprimarystocksolutionwas

proportionallydilutedwithdilutionwatertoprepareft fouradmang testconcmbmdons. AU testsolutions

appearedclearandcolorless.

TestOmanism

The saltwatermysidwdopsis bahia,was selectedasft testsped= forthisstudy.Mr saltwatermysid

isrepresentativeofanunportantgroupofaquaticmarineinvertebratesandwas selectedforuseinthetestbased

upon pasthistoryofuseand easeofculuninginthelaboratory.Mysidsusedinthetestw= obtainedas

juvenilesfrom culturesmaintainedby V*rjldhfeIntmmafionalLtcL, Easton, Maryland.

ANMNDED
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Adultmysidswereheldatapproximatelythesame temperatureasusedduringtheteslDuringtheholding

and acclimationperiods,theadultsshowed no signsofdiseaseorstress.Duringthe14-dayholdingperiod

precedingthetest,watertemperaturesrangedfimm25.0to25.5*C.IlepHof thewaterrangedfrom7.9to8.1,

salinitywas maintainedat20%o (partsperthousand)and dissolvedoxygenrangedfrom 7.0to 7.2mg/L

InstrumentationusedforwatermeasurementsisdesaibedintheEnwronmentalCon&hons sectionofthisreporl

At testmitaton,thejuvmulemysidswere carefullycollectedfromtheculturesandtransfenedtoglassbeakers.

Mysidsweretransferredftomthebeakerstothetestcompulm@ usmg avnde-borepipette.Juvenilemysids

arerelativelyfragdeandwere,th=fore,handledaslittleaspossible.Thejuvenilemysidswerefedlivebr=

shrimp(Artemiasp.)naupliidailyduringthetesttopreventcaimbali-qm

TestApparatus
Testchamberswere2-L polyethylenebucketsRUzd withapproximately1000mL oftestwater.The depth

ofthetestwaterinarepresentativetestchamberwas approximately6.6cia Testchamberswereimpartially

positionedinanenviromnmtalchamberdesignedtomaintainatemperatureof25:k2'C.The testdm*crs wem

labeledwiththeprojectnumber,testconczntrafimandrephcateandw= coveredwithpleidglustroughoutthe

test.

Dilution
The waterusedforholdmg,acelimatmaandtestmgwas nata-alseawatercollectedatIndianRiverInK

Delaware,anddilutedtoa salinityofapproximately20%o withwellwater.SdfiiityandpH measurementstaken

duringthefour-weekperiodimmediatelyprecedmgthetestarepresentedinAppenchxL

The fiwgy-wllectedseawaterwas passedthrougha sandfiltertor=ove particlesgreaterthin

approximately25 ^ andpumped fifta37,800-Lstomp tank The fihmrdseawater&m was dilutedwith

freshwaterfromawellon theVtrildhfohtmmationalLtd.siteandam*ed withslnw nozzles.Pnortouse,the

wateragainwas filtered(0.45@=) toremove andparticles.The resultsofperiodicanalyses

performedtomeasuretheconcentrationsofselectedcont=kmu i

.

n saltwaterusedbyVMdife IntemationalLtd.

arepresentedinAppendixIL

Conditions

Lightingusedtodiwaunatetheculturesandtestchambersdurmg cultormgandtestmgwas providedby

fluorescenttubesthatemittedwavelengthssim@ tonaturalsunlight(Colortone50). A photopcriodof

16 hoursoflightand 8hoursofdarknesswas controlledwithanautomaticfu=. A 30-minutotransitionPMW
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oflow lightintensitywas providedwhen lightswent on andofftoavoidsuddenchangesinhghting.Light

intensityattestinitiationwas approximately437 luxatthesurfaceofthewater.Lightintensitywas measured

usinga SPER ScientificLtcLlightmeter.

Temperaturewas measuredineachtestchamber atthebeginningandendofthetestusinga liquid-in-glass

thermometer.Temperaturealsowas measuredcontinuouslyinonenegativecontrolreplicateusinga Fulseope

ER/C Recorder.The targettesttemperatureduringthestudywas 25±2'C. Dissolvedoxygen and pH

measurementswere made on watersamplescollectedfrom allreplicatetestchambersofeach treatmentand

controlattestinitiation,andatapproximately24-hourintervalsUmufter. Salinitywas measuredintheduutim

waterattestinitiation.

MeasurementsofpH were made usinga FisherAccumet Model 915 pH meter,anddissolvedoxygenwas

measuredusingaYellowSpfiM InstrumentModel 5IB dissolvedoxygenmeter Semtywasnrmuredusmga

Bio-marine,Inc.Aquafaunarefractometer.

Observations

Observationsweremade todeterminethemimberofmomffities.The munberofindividualsexhibiting

clinicalsignsoftoxicityorabnormalbehavioralsowereevaluated.Observationsweremade appram:b@ 4.5,

24,48,72 and96 hoursaftertestinitiation.

StatisticalAady-ses

1'he24,48,72and96-hourLC50 valuesandthe95% confidencehdmvalswerecdculatedwhen possible

bypmbitanalysis,themovingaveragemedwd orbinomidprobabilitywithnon-linmfitapdatim(4,5,6)using

thecomputersoftwareofC.E.Stephan(7).Inthissh*, LC50 valuescouldnotbecalculatedat24 and48 hours

duetothelackofanadequateconcentradon-respowepau=n, however,thepmbit methodwas usedtoevaluate

mortalityat72 and 96hours.The no mortalityconcentrationandNOEC weredet=ninedbyvisualhtmpretation

ofthemoruhty andclinicalobservationdata.

AnW3@ficalUmdM

Water sampleswere collectedatrmd-depthfromeachreplicatetestchamber ofeachtvatnentand

controlgroupatthebeginningofthetes@at48 hoursand attestt=fiaationtomeasureconcmtaticwofthe=

substance.The sampleswerecollectedinplastic(Naigme(D)vialsand analyzedassoonaspossiblewithout

storage.Analyticalproceduresusedintheanalysisofthesamplesut providedinAppendix M.
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RESULTS AND DISCUSSION

Me&surmnentOfTestConcentratims

Resultsofanalym tomeasureconcentrationsofPFOS inwatersamplescollectedduringthetestarc

presentedinTableIandintheanalyticalchemistryreport(AppendixM). Nominalconcentrationsselectedfor

.useinthissb* were 1.1,1.8,3.0,4.9and 8.2mg aiJL. Samplescollectedattestinitiationhadmeasuredvalues

thatrangedfrom 52 to71% of nominalvalues.After22 hoursofmbdn& theprimarystocksolutionwas

measuredtobe 70 to71% ofnominalandwas probablyatdw limitof solubilityinfilteredsaltwater.The

recoveriesintheothertestconcentrationswe= similarbecausetheywereproportionalddutlonsoftheprimary

stock.Measuredvaluesforsamplestakenat49 hoursrangedfrom 44 to71% ofnominal.Measuredvaluesfor

samplesW= at96 hoursrangedfrom36 to71% ofnomind. When measuredconcentrationsofthesamples

analyzedattestinitiation,approximately48 hoursand attesttmminationwereaveraged,fficmean-measured

concentrationsforthisstudywere0.57,1.1,1.9,3.0and5.4mg &i./L.Mean measuredconcwtrafionswen used

intheestimationorcalculationofLC50 values.

Observationsand Measurements

Measurem=ts oftemperature,dissolvedoxygenandpH arepresentedinTable2. Temperatureswere

-withinthe25±20C rangeestablishedforffictestDissolvedoxygenconcentrationsr=dned a 6.6mg/L (900/oof

sawration)throughout&a test.Measur=ents ofpH rangedfr= 8.1to8.2duringffictest

Dailyobservationsofmortahtyandotherclinicalsignsoftoxicityobservedduringdw testam shownin

Table3.Mysids inthenegativecontro@anddie0.57and 1.1mg &idL ftwunentgroupsappearednormaland

healthy&jringthetoslAfter96-hoursofopmum mortalityinthe1.9,3.0and 5.4mg &iJL treatmentgroups

was 10,40 and 750/o,respectively.LC50 valuesand 95% confidencelimitsat24,48,72 and 96 hourswere

estimatedorcalculatedfrom themortalitydata,and areshown inTable4.

CONCLUSIONS

The 96-hourLC50 valueforsaltwatermysidsmq)osedtoPFOS was 3.6mg &i./L The 95% confidence

-limitswere3.0and4.6mg &i./L,and theslopeoffficconcmtration-responsecurvewas 4.5. The 96-hourno

mortalityconcentrationand theNOEC were 1.1mg &iJL.

ANffiNDED
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Table 1

Summary ofA@d@cal Ch=istryDda

3M C
on

?e@ S@u@eLam: PFOS"Pora"
TestOrganism: SaltwaterMysid,Mysidopsisbahla
DilutionWatm FilteredSaltwater

Naminal Test Percent
Concentration S!li@ng Ti*une Concena-atim clo@@on Of I
LmgaiA,) Ret)licate (MffLijL) (mA ai./L) Nomind

Negahve control A 0 < LUQ
B 0
A 48
B 48

< LA 96 < L
B. 96 < Loq

A 0 0.575 0.57 52
B 0 0.622
A 48 0.605
B 48 0.640
A 96 0.391
B 96 0.580

1.8 A 0 1.12 1.1 61
B 0 1.19
A 48 1.10
B 48 1.09
A 96 1.04
B 96 1.13

3.0 A 0 1.92 1.9 63
B 0 1.99
A 48 1.92
B 48 1.91
A 96 1.79
B 96 1.91

4.9 A 0 3.05 3.0 61
B 0. 2.66
A 48 2.96
B 48 3.35
A 96 3.11
B 96 3.11

8.2 A 0 5.82 5,4 66
B 0 5.78
A 48 3.58
B .48 5.85
A 96 5.22
B 96 5.86

iim limitofTmfitafim (LOQ) was 0.115mg aiJL.

AMENDED



Table 2

Temperature,DissolvedOxygm and pH ofWater intheTestChambers

Sponsw. 3M Corporation

Test Substance: PFOS

Tom Organism: Sdhvatcr Mysid,AlyddopAs bohia

DilutionWater FilteredSaltwater

Mean Measured 0 HZ 24 Hours 48 Hours 72 Hours

Ted Concentration Tamp Dd DO DO DO Tamp

(mgaijl) RepU"to (-C) (alu cH LMIU LH (mg/L) pH (m&/L) LH (-C)

NegativeControl A 24.2 7A .1 7.1 8.1 6.9 8.2 6.8 8.1 24.7

B 25A 7.2 8.1 7.0 8.1 6.8 8.2 6.8 9.1 24.7

0.57 A 24.1 7A 9.1 7.0 S.1 6.8 9.2 6.9 9.1 24.7

B 25.3 72 9.2 7.0 9.1 6.8 8.2 6.8 82 24.7

1.1 A 24.0 7A 82 7.0 9.1 6.9 92 6.8 9.1 24.7

B 24A 73 82 7.0 9.1 8.9 92 6.9 24.8

1.9 A 24.0 7A 82 7.1 9.1 6.9 82 6.9 82 24.7

B 23.8 72 $1 7.0 8.1 6.8 82 6.9 9.1 24.6

3.0 A 23.6 7.3 92 7.0 9.1 6.8 92 6.7 82 24.5

B 23.5 7A 82 7.0 9.1 6.9 92 6.8 8.2 24A

5.4 A 23.8 73 82 7.1 8.1 6.9 92 6.9 92 24.5

B 24.0 72 92 7.0 9.1 6.9 82 6.8 82 24.5

The 0-bourdilutionww (tiegww control)measurementformfinity20%o.
2 TeMpaMtUre MM=VD WntlnUOU* during the testranged from apxmdmately 23.5 to 26.OOC.

A dissolvedoxygenwnmftfion of4A mg/L repumb 60% saturationat250C insaltwaterwi& a s&Wty of20OAo.
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Table3

CumulativePcr=t MortalityandTreatinent-RelatedEffects

Sponsor 3M Cwpogiflon
Ted Subdawe: PFOS
Ted Orruism Sakwat- Mynd.Wdopsis bahia
DilutionWater. Fifteredgahvidw

Mean Meamutd 4.5Hours 24 Hom 49 Hours 72 Hours

Ted Conoentmtion N& NO. % No. % No. % No. %

(mgLIJL) Repficdo EVOW Do& Effect? MW Dead Effccb Dead Dead Effects Dead Dead Effects Dead

Nepfive Contmi A 10 0 10 AN 0 0 10 AN 0 0 10 AN 0 0 10 AN 0

B 10 0 10 AN 0 10 AN 0 10 AN 0 10 AN

0.57 A 10. 0 10 AN 0 0 10 AN 0 0 10 AN 0. 0 10 AN 0

B 10 0 10 AN 0 10 AN 0 10 AN 0 10 AN

1.1 A 10 0 10 AN 0 0 10 AN 0 0 10 AN 0 0 10 AN 0

B 10 0 10 AN 0 10 AN 0 10 AN 0 10 AN

1.9 A 10 0 10 AN 0 0 10 AN 0 0 10 AN 0 0 10 AN 5

B 10, 0 10 AN 0 10 AN 0 10 AN @l 9 AN

3.0 A 10 0 10 AN 0 0 10 AN 5 2 8 AN 15 4 6 AN 30

B 10 a 10 AN 1 9 AN I 9AN 2 BAN

5.4 A io 0 10 AN 0 2 8 AN 15 4 6 AN 45 6 4 AN 60

B 10 0 10 AN I 9AN 5 5 AN 6 4AN

CamW&tive mmgw of&ad mysidl
Obseriad Effwb: AN Appem NonnaL
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Table4

LC50 Values

Sponsor 3M Corporation
TestSubstance: PFOS
TestOrganism: SaltwaterMysid,Mysidopsisbahla
DilutionWater FilteredSaltwater

Lower 95% upper95%
Confid=cc Confidence

LC50 Limits Timi Statistical

Time Lin Method(mgaiu (mx&iJL)

24 Hours >
.
5.4 Visualhiwpretation

48 Hours > 5.4
VisualInterpretation

72 Hours 4.4 3.6 6.2 Probit

96 Hours 3.6 3.0 4.6 Probit

Iconfide= limitscouldnotb@.-calculatedwithfficmortalitydataobtainc&

ANffiNDED
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APPENDIXI

Salinityand pH of SaltwaterMeasured Duringthe4-Week
Penod b=ahately Pmcedmg theTest

Sponsor: 3M Corporation

TestSubstw=: PFOS
TestOrgani= SaltwaterMysid,Mysidopsisbahla
DilutionWater: FilteredSaltwater

megm EMLE

sdwty (%0) 20(N=4) 20-20

pH 9.2(N 4) 8.1-8.2
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APPENDIXII
AnalysesofPesticides,Organics,MetalsandOtherInorg 'cs

inV*rddlifeInternationalLt& Saltwater'

ANALYS]RS NOEASURED CONCENTRATION

MisceBantousMeasurounts
TotalDiswlvcdSolids 23,500 mg/LAmmonia Mitrogen

2
< 0.050 mg/LTotalOrpnic C@@n < 1.0 MOA.

TotalCyanide < 10.0

Organochlorinesand PCBs
Akhin < 0.005 AzgLAlphaBHC < 0.005 AWBetaBHC < 0.005 UADeltaBHC < 0.005 U,,-
Gamma BHC (Undme) < 0.006 ugLChlordane < 0.025 U-DDD, pp' < 0.006 A4EDDE, pp' < 0.005 A4vLDDT,.pp' < 0.008 i4g/LDickbiri < 0.005 AWL
Radnm lfi A < 0.005 PAEndwil&n@ B < 0.005 AILRndosulfan-Rillfs < 0.018 A41LEndrin < 0.010 PAEndrinAlddiyde < 0.005 ug/LHeptacNor < 0.005 A/LI&dxmychlor < 0.007 us/LHqtwldor Epo)iide < 0.005 mg/LTwmphene < 0.500
PCB-1016 < 0260 A&PCB-1221 < 0260 lAg/L
PCB-1232 < 0260 AW@L
PCB-1242 < 0.720 AAPCB-1248 < 0.720 MB/LPCB-1254 < 0.720 A41LPCB-1260 < 0.720 MA

Metab and Other Ilorpnics
Alumin < 100 AAArwnicym < 25.0 lis/L
2

3
< 0.50 ;4/L
< 1.0

Calcium 235 9/LChmmjum 3
< 2.0 IVLCobatr < 1.0

CO-PP03
< 20.0
< 100 /Ag/L

3
< 10.0 AQVL

760 mg/L< 4.0 UWL
3

< 0.20
< 2.0

Potasd 3 < 20.0 /jg&
U 277 mg/Lset < 25.0 A41Lsilzpm < 1.0 A4&

W
3

6,010 m
CYM < 20.0

Analym performedbyQST EaviromentdGaintsviUc,Floridaforsamplesc@ouectedonNovemba3 diroughRo-v-=-7=7,IW7.
3
Analym performedbyWildlifeliltetmtionalLtd.forthesunplecogeew on November 5,1997.
Analym performedbyWildlifeInternationalIAd.forsamplescollectedonNovember 5 thmugh 7.1997.

emulkmap *
Mangmaemercury
MoM*num
N*wL-r
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APPENDIXIII

THE ANALYSIS OF PFOS IN FILTERED SALTWATER

IN SUPPORT OF

WILDLIFE DnERNAnONAL LTD. PROJECTNO.: 454A-101
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REPORT APPROVAL

SIPONSOP, 3M Corporation

TTRLE: PFOS: A 96-HourStaticAcuteToxicityTestwiththeSaltwaterMysid
(Adysidopsisbahia)

W]ILDLIFE R4TERNATIONAL LTD. PROJECT NO.: 454A-101

-PRINCIPAL WWSTIGATOIL-

Ra]@n@:Van Hoven,Ph.D. DATE
scientist

.Wa-trdB.Nbwn, Ph.D.' DAT]G

Nlanager,AnalyticalChemistry

AA4ENDED
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Introdu

Saltwatersampleswere collectedfrom a staticacuteaquatictoxicitystudydesignedtodeterminethe

effectsof PFOS (PerfluorooetaneSulfonicAcid Potassium Salt)to the saltwatermysid (Afysidopms

baina).This studywas conductedby WildlifeInternationalLtd.andidentifiedasProjectNo.: 454A-101.

The analysesofgme watersaznpleswereperformedatWildlifeInternationalLtd.usinghighperformance

liquidchromatographywithm2 sspectunctricdetectionWLC/MS). Sampleswerereceivedforanalysis

on March 8,10and 12,1999 and were analyzedon each samplereceiptday.

TestSubstanceand InternalStandard

Ile testsubstanceusedfortheanalytealportionof tlnsstudywas WildlifeInternationalLtd.

idenff=fionnumber 4675.'Iletestsubstancewas usedtopreparecalibrationand matrixfortification

samples.

Tle internalstandardwas receivedfrom 3M Corporationon July2, 1998and was assigaedWildlife

InternationalLtd.identificationnumber 4526upon receipt.The fid=alstandard,agranularnmftrialwas

idenfifiedas: In. IK 2K 2H PerfluorooctamSulfanicAcid,ChemicalAbsund Number- 27619-97-2.

The standardwas storedunderambumt candrtions.

AR93ILW Method

The method usedfortheanalysisofthesaltwatersampleswas developedatWddh& InternationalLtci:

and entitled-AnalyticalMediod fortheDd=ination- of PFOS inFreshwater,S&water, and A%d

Mediu&'. Thismethodologywas indudedasAppendixH ofVrddUk hu=ationalLtd.protocolmmber

454/011299ft"AIJSUB454. Itwu WLud uponmethodologyprovidedby 3M Corporation-

Sampleswere dilutedin a 50% nicdkanot: 50% NANOpure(D watersolutioncontdning

0.100mg 4H PFOS (intmnalstandard)ALand 0.05% fbrmicacid(v/v)so thattheyfellwithinthe

calibrationrangeofthePFOS methodology.

Concentrationsof the PFOS inthestandardsand sampleswere determinedby reverse-phaselugh

perfomianceliquidchromatographyusinga Hewlett-PadmrdModel 1100 FEgh PerformanceLiquid
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ChromatogWh (BPLC) witha Peridn-EimerAPI IOOLC Mass Spectrometerequippedwitha Perkin-

Elmer TurbolonSpmy ionsource. BPLC separationswere achievedusinga KeystoneBetasilClg

analyticalcolumn(100nun x 2 mm I.D.,3 M particlesize).The hatument parametersaresummarized

inTable1. A methodflowchartisprovidedinFigureI-

CalibrationCurveandLimitofguanfitation

calibrationstandardsof PFOS preparedin a 50% methanol:50% NANOpure(& watersolution

ining-0.100mg 4H PFOS (internalstandard)/Land0.05%formicacid(v/v),r@@ inconcentration

from 0.00229to 0.0457mg a.i./L,were analyzedwiththesamples.Linearregressionequationswere

generatedusingpeak arearesponseratios(PFOS :internalstandard)versusthermwzfive cmcentrafions

ofthecahbratlonstandards.A typicalcalibrationcam isprwmw inFigure2. The concentrationof

PFOS inthesampleswas determinedby subsbtrtmgthepeakarearesponseratiosintotheapplicablelinear

regressionequation.Repraentatmeionchromatogmms oflowandhighcallratlonstandardsarepresented

inFigures3 and 4,respectively.

The method limitofquant=on (LOQ) fortheseanalyseswas setat0.115 mg aiJL calculatedasthe

productofthelowestcalibrationstandardanaly=d (0.00229mg a.idl)and thedilutionfactorofthe

matrixblanksamples(50.0).

MatrixBlwk andFortificationS=plm

T@rm matrixblanksampleswere analyzedto determinepossiblemwrferc=. No mtmfemces were

observed.ator above do LOQ duringsamplesanalyses(Table2). A representatived=matogram Ofa

matrixblankispresentedinFigure5.

Saltwaterwas fortifiedat0.457,4.57and 9.15mg a.iJLand analyzedconcurrentlywiththesamples

todeterminedc mean proceduralrecovery(Table3). Sample were notcomxftd forthe

mean proceduralrecoveryof97.4%. A representativechromauwm ofa matrixfortificatimispreseaw

inFigure6.

ANENDED
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ExaMle Calculations

Samplenumber 454A-101-3,nominalconcentrationof 1.1mg &iJL insaltwater.

TnitialVolume: 0.500 mL

FinalVolume: 25.0mL

DilutionFactor:50.0

PFOS PeakArea:235466

hftmal StandardPeak Are&- 449012

PeakAreaRatio:0.5244

Calibrationcurveequation.

Slope:0.04044

htercept0.05941

Curveisweighted(1/x).

PFOS (tLga.i./L)atftishument
Peakarearatio- (Y-hftTcept)

Slope

0.5244- 0.05941

0.04044

11.5

PFOS (mg a.iJL)insample
PFOS (pgaiJL)atbobument x DilutionFactor

1000

11.5x 50.0

1000

0.575

ANIENDED
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PFOS (mg a.iJL)insample
PercentofNominal Concentration x 100

PFOS (mg a.i./L)nominal

Calculatedrecovery:52.4%

Note:manualcalculationmay differ.

RESULTS

SgMIe Angysis

Saltwatersampleswere collectedfrom,thestaticacutetomcitystudyvnth thesaltwatermysid

(A,fysidopsisbahia)attestinitiation,March 8,1999(Hour0),on March 10,1999 (Hour48),and attest

termination,March 12,1999 (Hour96).The measuredconcentrationsofPFOS inthesamplescollectedat

initiationof exposureof thetestorgammus (Hour 0) rangedfrom 52.4to 70.7% of thenominal

concentrations.Samplescoreded atHour 48 had a measuredconcentrationrangeof 43.5to 71.0% of

nominalvalues.Samplescollectedattesttermination(Hour96)had a measuredconcentrationrangeof

35.5to71.1% ofnominalvalues(rable4).A representativechromatogramof a testsampleisshown in

Figure7.

AMENDED
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TableI

TypicalIHPLC OperationalParameters

INSTRUNHNT: Hcwlctt-PncksardModel 1100High PerformanceLiquid
Chromatographwitha Pcridn-El= API 1OOLC Mass Spectrometer
equippedwitha Perldn-Ehw TurboIonSpmy ionsource.Operatedin
selectiveionmonitoringmode (SM.

ANALYTICAL COLUMN: KeystoneBctasilClicolumn(100mm x 2 mm I.D.,3 pznparticle
size)

OVEN TEWERATURE: 300C

STOP TIME: 10.0minutes

FLOW RATE: 0.220mlhninute

MOBILE PHASE: 72.0% Medmnot: 28.0% NANOpureO Watercontaining
0.1% FonnicAcid

INJECNON VOLUME: 25.0p.L

PFOS RETENTION TIME: Appraanately7.2minutes

INTERNAL STANDARD
RETENTION TIME: ApproxffiuWy4.9minutes

PFOS MONITORED MASS: 498.6amu

D4TERNAL STANDARD
MONITORED MASS: 426.7amu



WILDLIFE INTERNATIC)NAL LTD. PROJECTNO.: 454A-iol

-27-

Table2

M=k BlanksAnaly=d Coneunwdy DuringSampleAnalysis

SMIC Measured Concenu-afionof

Number PFOS,

L454A-101-) Type (mga.iJL)

MAB-1 MatrixBlank < LOQ

MAB-2 MatrixBlank < LOQ

MAB-3 MatrixBlank <LOQ
The limitofquanfitafion(LOQ) was 0.115mg aidl basedupontheproductofthelowestcalibration

anal@@ (0.00229 a.iJL)andthedilutionfiwwrofthematrixblank!Mles L50.0).

ANCDMED
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Table3

MatrixFortificationsAnalyzedConeudentlyDuringSampleAnalysis

Co=entrationsofPFOS
Sample Number a.i.u Percent
(454A-101-) Fortified Measured Recovered
MAS-1 0.457 0.537 117
MAS-4 0.457 -1
MAS-7 0.457 0.396 86.5

MAS-2 4.57 4.27 93.3
MAS-5 4.57 4.43 96.8
MAS-8 4.57 4.36 95.2

MAS-3 9.15 8.18 89.4
MAS-6 9.15 9.42 103
MAS-9 9.15 9.93 97.6

Mean = 97.4
StandardDeviation= 9.41

CV = 9.67
N= 8

Note:Resultsandcorrectionsfbrnewtestsubstancepuritywe= generatedusmgMacQuanversion1.5
softwareandrmniialcalculations.Valueshavebeenroundedforreportingpurposes.

'Resultwas 0.942mg a.iJLor205% ofthenominalconcentration.lliisresultwas notusedtodetermine
themean ELo@@uralMEZVM duetoE!tLble fortificationand/ordilutionerror.

AMENDED
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Table4

Measured ConcentrationsofPFOS inSaltwaterSamplesfrom a
SaltwaterMysid StaticAcuteToxicityTest

Nominal Test Sample Sampling PFOS Measured Percent
Concentration Number Time Concentration' of
(-MAa.i. (454A-101-) 2iLuris Ltr!ga.iJL) Nominal

0.0 1 0 < LOQ
2 0 < LOQ -
13 48 < LOQ -

14 48 < LOQ -

25 96 < LOQ -

26 96 < LOQ -

3 0 0.575 52.4
4 0 0.622 56.6
15 48 0.605 55.1
16 48 0.640 58.2
27 96 0.391 35.5
28 96 0.580 52.9

1.8 5 0 1.12 64.4
6 0 1.19 68.3
17 48 1.10 63.2
18 48 1.09 62.7
29 96 1.04 59.8
30 96 1.13 64.5

3.0 7 0 1.92 65.7
8 0 1.99 67.9
19 48 1.92 65.8
20 48 1.91 65.2
31 96 1.79 61.2
32 96 1.91 65.4

Note:Resultsand coffeettonsfornew testsubstancepunty weregeneratedusingMacQuan version1.5
softwareand manualcalculations.Valueshavebeenmunded forreportmgpurposes.

The limitofquanfitafion(LOQ) was 0.115 mg a.i.ALbasedupon theproductoftti6lowestcalibration
standardanalyzed(0.00229mg a.i.AL)andthedilutionfactorofthematrixblanksmpka (50.0).

2Me=Tesult.ofduplicatereoutionsofdw originalsample.Originalresult(12.0mg a.i./L)was not
includedintheMfisticalanalysisof&e data.
Duplicateresultsfbr454A-101-23 are3.55and3.61.

ANIENDED
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Table4 (Continued)

Measured ConcentrationsofPFOS inSaltwaterSamplesfroma
SaltwaterMysid StaticAcuteToxicityTest

Nominal Test Sample Sampling PFOS Measured Percent
Concentration Number Time Concentration' of
M a.i.LL) L454A-IOI-) 0.au.ris LMA a.iJL) Nominal

4.9 9 0 3.05 61.6
10 0 2.66 53.8
21 48 2.96 59.9
22 48 3.35 67.8
33 96 3.11 63.0
34 96 3.11 62.9

8.2 11 0 5.82. 70.7
12 0 5.78 70.2
23 48 3.582 43.5
24 49 5.85 71.0
35 96 5.22 63.3
36 96 5.86 71.1

Note:Resultsandcorrectionsfornew testsubstancepurityweregeneratedusingMacQuan version1.5
softwareandmaniialcalculilions.Valueshavebeenroundedforreportingpmpwes.

The limitof quanfitafi(m(LOQ) was 0.115 r4ga.i./Lbasedupon theproductofthelowestcalibration
standardanalyzed(0.00229mg ai./L)andthedilutionfitaorofdw matrixblanksamples(50.0).

2Mean resultofduplicateredilutionsoftheoriginalsample.Originalresult(12.0mg a.i./L)was not
includedinthestatisticalanalysisofthedata.
Ralicateresultsfor454A-101-23are3.55and3.61.

AMENDED
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METHOD OUTLINE FOR THE ANALYSIS OF PFOS
IN SALTWATER

Preparematrixfortlflcationsamplesby spfldngtherequisitevolume ofPFOS stocksolutionsdirectly
mto filteredsaltwaterusinggas-tlgbtsyringesand ClassA volumetne flasks.

Ddute matnx fortificalionand testsamplesuto therangeofthecalibrationstandardsby partiallyfilling
ClassA volumeticflaskswith50% medianol:50% NANOpureg watersolutioncontaining

0.loo mg 4H PFOS (fitbmmalsundard)/Land 0.05% fonnicacid(vtv).Add theappropriatevolume of
sampleandbringtheflasktovohum withthedilutionsolvent.Processthematrixblanksample using
thesame dilutionand aliquotvolume asforthelowestfortlficationlevel.Mix wellby severalrepeat

inversions.

Ampulate samplesand submitforLCMS analysis.

Figure1. Analyticalmediod flowchartfortheanalysisofPFOS insakwatcr.



WILDLIFE INTERNATIONAL LTD. PROJECTNO.: 454A-101

-32-

2,50-

200- 0
0

0

1.50
'42 0

1.00

0.50-

0.00

0.000 0.010 0.020 0.030 0.040 0.050

Concentratim(mg ai/L)

Figure2. Atypicalcalibrationcam forPFOS. Slope= 0.04044;Intercept=0.05941;r= 0.9930.

Curveisweigbted(1/x).

0

ANUMED
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Figure3. A MP veim chromatog= ofa low-lmcl(0.00229mg ai./L)PFOS standard.

AMENDED
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irigure4. A representativeionchromatogram ofa high-level(0.0457mg a.iJL)PFOS standard.

AMENDED
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F'igure5. A representativechromatogram of a matrixblanksample (454A-101-MAB-1).

The arrow indicatestheretentionfm ofPFOS.
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Figure6. A repmentafivechrmatw= ofa matrixfbrtificationsample(454A-101-MAS-1).
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rigure7. A representativechromatogmm ofa testsample(454A-101-3).
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APPENDIX IV

Chang= toProtocol

Thisstudywas conductedinaccordancewiththeapprovedProtocolwiththefollowmgchanges:

1 . The protocolwas amended toadd theproposedexpmimentalstartandterminationdates,testsubstance
informationandtestconcentrations.

2. The protocolwas amended toremove annualfoodanalysis.

3. The protocolwas amended tospecifytheanalyticalmediodtobe usect

4. The testchamberswere plasticbuckets.

5. pH was measureddagy inalltestchambers.
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APPENDIXV

PersonnelInvolvedintheStudy

The followmgkeyWildlifehftmtionalLtd.pmw=l weremvolvedm thecmdactormanag=ent ofthis
study.

I. Henry 0. Kmeger,PLD., Director,AquaticToxicologyandNon-TargetPlants

2. WillardB.Nixon,PLD., Manager,AnalyticalChemistry

3. Mark A.Mank, LkmVory Supwvisor

4. TimothyZ.KM&IL LaboratorySqm-viwr

5. KurtP,Drottar,SeniorBiologist

6. Raymond L.VanHoven,PILD.,Scientist
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APPENDDC VI,

ReportAmendment

I. OriginalReport: Pages14, 6 and21

Amendment: The pageswere changedtoincludetheamended reportdate,revisedpagenumbers,and
new signaturesanddatesduetotheadditionofthereportamendment asAppendixVi.

Reason: To reflecttheissuingofanamended report.

2. OriginalReport: Page 2

Amendment: The compliancestatementwas revisecl

Reason: To clm* how thetestsubstancewas charactm=d.

3. OriginalReport: Page 9

Amendment: Informationprovidedby theSponsorreflectingthereanalysisofthetestsubstance,
mzludmg thereanalysisdateandthepunty,was addedtotheTestSubstancesection.

Reason: To reflectthecurrenttestsubstancemfa=tion providedby theSponsor.

4. OnpW Report: Entirereport

Amendment: Alltestsubstanceconcentrationswerechangedtoreflectthepuntyofthetestsubsta=
asdeterminedby fficSponsorinareanalysisofthetestsubstance(FC-95,Lot217).
Testconcentrationsoriginallywere basedon thereportedpurityof 98.9*/o.The
certificateofanalysisdatedMu& 9,2000indicatedapurityof90-49'/*.ThatfoM all'
test substanceemeentrations,includingnominal concentrations,measured
concentradons,andLC50 values,wererecalculatedandreportedasmg aiJL basedon
the90.49% pin*.

Reisom- To reporttheresultsofthetestbasedon thetestsubstancepurityof90.49% atthe
requestoftheSponsor.

5. OriginalReport: Page 7

Amendment: ExperimentalTermination- March 12,1999

Reason: To reporttheexperuncntalterminationdateforthestudy.

AMENDED
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APPENDIX VI

-Continued-

ReportAmendment

AMENDMENT SIGNATURES:

.,wllog6l6o
KurtR.Drottar DATE
St* Director

Henifi3.ckruiger,-Ph.D.
Director,AquaticToxicologyandNon-Targd Plants

REVIEWED BY:

a5@,@ 14-
JaxW H. Coleman DATE
QualityAssurance

AMENDED



PROJECT NO 454A-101
WILDLIFE INTF-RNATIONAL LTD. Page I of2

AMENDMENT TO STUDY PROTOCOL

STUDY TITLE: PFOS: A 96-HOUR STATIC ACUTE TOXICITY TEST WITH THE
SALTWATER MYSID (Mysidopsisbahia)

PROTOCOL NO.: 454/110998/WS-96HI/SUB454 AAMNDMENT NO.: I

SPONSOR: 3M Corporation PROJECT NO.: 454A-101'

EFFECTIVE DATE: December 21, 1998

AMEENDMENT: Page 2

Add: ExperimentalStartDate: .3/8/99

ExperimentalTerminationDate: 3/12/99

Test Concentrations:Negative Control,1.2,1.9,3.2,5.4 and 9.0mg a.i.AL
Test SubstanceNo.: 4675

REASON: The above informationwas not known when theprotocolwas signedby the Study
Director.

AMEENDMEENT: TestOrganis Page 5

Delete: Feed provided to the mysids inthe cultureswillbe analyzed atleastonce annuallyto

ensurethatthereareno contaminants atlevelsknown to be capableof interferingwith
thestudy.

REASON: I-fistoricalanalysesof WildlifeInternationalLtd. aquaticfeedhave shown thatno

contaminants arepresentatlevelsknown to be capableof interferingwith the study.

AMENDAIENT: APPENDIX H, Page 13

Add: Liquid *ChromatographyMass Spectrometry (LCMS) Method for the Determinationof

PerfluorooctaneSulfonicAcid, Potassium Salt(PFOS) inFreshwater,FilteredSaltwaterand

AlgalMedium.

REASON: To add theanalyticalmethod tobe used inthe study.

b@ &A- .3 4
a45411021amendl
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WILDLIFE INTERNATIONAL LTD. Page 2 of 2

STUDY DIRECTOR DATE

f IF
LABORAYOKY N4-AN-AGEMENT D AfE

SPONSOR'S RFPRLPS ATIVE DKTE

a454llO2lantendl



PROJECTNO.: 454A-101
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ILDLIFE INTERNATIONAL L-rD.

DEVIATION TO STUDY PROTOCOL

STUDY TITLE: PFOS: A 96-HOUR STATIC ACUTE T03aCITY TEST WITH THE
SALTWATER MYSID (Mysidopsisbahia)

PROTOCOL NO.: 454/110998/MYS-96HI/SUB454 DEVIATION NO.: I

SPONSOR- 3M Corporation PROJECR NO.: 454A-101

DATE OF DEFAC-RO DEVIATION: March8,1999

DEVIATION: The protocolstatesthatthetestchamberswillconsistofpolyethylenebottles.The
testchambers actuallyconsistedofplasticbuckets.

REASON: BiologistoversightItisthebestjudgiuentoftheStudyDirectorthatthisdeviationdid
not adverselyaffecttheresultsofthestudy.

STUDY DIRECTOR DATE

LABORATORY MANAGEMENT DATE

45UIOI*dl
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WILDLIFF- INTF-RNATIONAL LTD.

DEVIATION TO STUDY PROTOCOL

STUDY TITLE: PFOS: A 96-HOUR STATIC ACUTE T03aCITY TEST WITH THE
SALTWATER MYSID (Mysidopsisbahia)

PROTOCOL NO.: 454/110998/MYS-96HI/SUB454 DEVIATION NO.: 2

SPONSOR: 3M Corporation PROJECRNO.: 454A-101

DATE OF DEFACRO DEVIATION: March 8,1999

DEVIATION: The protocolstatesthatmeasurementsof pH willbe measured in alternate
replicatesofeachtw=ent andcontrolgroup.Measurementsof pH were actually
made inalltestchambers.

REASON: BiologistoversightItisthebestjudgmentoftheStudyDirectorthatthisdeviationdid
not adverselyaffecttheresultsof thestudy.

STUDY DIRECTOR DATE

LABORATORY MANAGEMENT DATE

454kl0l%prd2



PROTOCOL

PFOS: A 96-HOUR STATIC ACUTE T03aCITY TEST
WITH THE SALTWATER MYSID (Mysidopsisbahia)

U.S.EnvironmentalProtectionAgency
Series850 -EcologicalEffectsTestGuidelines

OPPTS Number 850.1035

3M Lab RequestNo. U2723

Submittedto

3M Corporation
EnvironmentalLaboratory

P.O.Box 33331
St PauL Minnesota55133

WILDLIFF- INTERNATIONAL LTD.

8598 Commerce I)rive
Easton,Maryland 21601

(410)822-8600

November 9,1998

PROTOCOLNO.: 454/110998/MYS-96HI/SUB454 3M LAB REQUEST NO. U2723
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PFOS: A 96-HOUR STATIC ACUTE T03GCITY TEST
WITH THE SALTWATER MYSID (Mysidopsisbahia)

SPONSO 3M Corporation
EnvirorumentalLaboratory
P.O. Box 33331
St Paul,Minnesota 55133

SPONSOR!S REPRESENTATIVE: MS. Susan A. Beach

TESTING FACIL WildlifeInternationalLtd.
8598 Commerce Drive
Easton,Maryland 21601

STUDY DIRECTO KurtDrottar
SeniorAquaticBiologist
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INTRODUCRION

WildlifeInternationalLtd.willconducta staticacutetoxicitytestwiththesaltwatermysid

(Mysidopsisbahia)fortheSponsoratdieWildlifeInternationalLtd.aquatictoxicologyfacilityin

Easton,Maryland. The studywillbe performedbased on the guidelinesprovidedin the U.S.

EnvironmentalProtectionAgency Series850 - EcologicalEffectsTest GuidelinesOPPTS Number

850.1035 (1);U.S.EnviromnentalProtectionAgency, StandardEvaluationProcedure,Acute Toxicity

Testfor Estuarineandmarine Organisms (2);and AS7M Standard E729-88a Standard Guidefor

ConductingAcuteToodcityTestswithFishes,Macroinvertebratesandamphibians (3).Raw datafor

allwork performedatWildlifeInternationalLtd.and a copy ofthefinalreportwillbe filedby project

number in archiveslocatedon theWildlifeInternationalLtd.site,oratan alternativelocationto be

specifiedinthefinalreporl

PURPOSE

The purposeofthisstudyistodeterminetheacuteeffectsof a testsubstanceon thesaltwater

mysid (Mysidopsisbahia)duringa 96-hourexposureperiodunderstatictestconditions.

EXPERIMENTAL DESIGN

Saltwatermysidswillbe exposedtoa geometricseriesof atleastfivetestconcentrationsand a

negative(dilutionwater)controlfor96 hours.Two replicatetestchambers willbe mmntained ineach

treatmmt andcontrolgroup,with10mysids m eachchamber fora totalof20 mysids per testconcentra-

tion.

NomilW testconcentrationswillbe selectedinconsultationwiththeSponsor,and Vnu be based

upon theresultsof exploratoryrange-findingtoxicitydata,known toxicitydata,physical/chemical

propertiesof thetestsubstanceorotherrelevantinformatiorlTargetconcentrationsneed not exceed

1000 mgtl -orthesolubilitylimitofthetestsubstanceinwater(whicheverislower).Generally,each

testsubstanceconcentrationused inthe definitivetestwillbe at least60% of the next higher

concentrationunlessinformationconcerningtheconcentration-effectcurveindicatesthata diffm-ent

dilutionfactorwould be more appropriate.Water samples from eachtestchamber willbe collectedat

specifiedintervalsforanalysisofthetestsubstance.Resultsof analyseswillbe used tocalculatemean

measured testconcentrations.
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To controlbias,juvenilenrysidswillbe impartiallyassignedto exposurechambers at test

initiatiorlNo otherpotmtialsourcesofbiasareexpectedtoaffecttheresultsofthestudy.Each group

of 10 willthenbe transferredtothetestchamber. Observationsofmortalityand otherclinicalsignswill

be made throughoutthe96-hourtestperiod.Cumulativepercentmortalityobservedinthetreatment

groupswillbe used tocalculate,when possible,LC50 valuesat24,48,72 and 96 hour intervals.The

no-mortaiityconcentrationand theno-observed-effectconcentration(NOEC) willbe determined.

MATERIALS AND METHODS

Test Substance

Informationon thecharacterizationof test,controlorreferencesubstancesisrequiredby Good

LaboratoryPracticeStandards(GLP). The Sponsor isresponsibleforprovidingWildlifeInternational

Ltd.wntten venficatlonthatthetestsubstancehas been charactenzedaccordmg to GLPs pnor toitsuse

inthe study.Ifwrittenverificationof GLP testsubstancecharacterizationisnotprovidedtoWildlife

InternationalLtd.,itwillbe noted inthecompliancestatementofthefmal report.The attachedform

IDENTMCATION OF TEST SUBSTANCE BY SPONSOR (AppendixI)istobe used toprovide

informationnecessaryforGLP compliance.

The Sponsorisresponsibleforallinformationrelatedtothetestsubstanceand agreestoaccept

-anyunused testsubstanceand/ortestsubstancecontainersremainingattheend ofthestudy.

P=aration ofTestConcentrations

The testsubstw= w& administeredtothetestorgmm directlymto dilutionwater Tins route

of administrationwas selectedbecauseitrepresentsthe most likelyrouteof exposureto aquatic

organisms.

TestOrganism

The saltwatermysid (Mysidopsisbahia) has been selectedas thetestspeciesforthissU*.

Mysi&q arerepresentativeofanfinportantgroup of aquaticmarine invertebrates,and have been selected

foruseinthetestbasedupon pastusehistoryand easeofculturinginthelaboratory.Mysids tobe used

in thetestwillbe lessthan24 hoursoldand willbe obtainedfrom culturesmaintainedat Wildlife
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InternationalLtd.,Easton,Maryland. The identityof thespecieswillbe verifiedby thesupplierofthe

originalcultureor by WildlifeInternationalLtcLpersonnelusingappropriatetaxonomic keys such as

Price(4).

Mysids willbe culturedinwaterfrom thesame sourceand atapproximatelythesame temperature

as willbe used duringthetest.Mysids thatshow signsof diseaseor stresswillnot be used as test

organisms.

Mysids intheculturesandduringtestingvnU be fedatleastonce daily.The dietwillbe livebrine

shrimpnauplii(Artemia sp.).Feeding duringculturingmay be supplementedwith saltwateralgaeand

rotifersasneeded. Feed providedtomysids inthecultureswillbe analyzedatleastonce annuallyto

ensure thatthereareno contaminantsatlevelsknown to be capableof interferingwith the study.

Specificationsforacceptablelevelsofcontaminantsinmysid chetshave notbeen established.However,

thereare no known levelsof contaminantsreasonablyexpectedto be presentin the dietthatare

consideredto interferewiththepurpose orconduct ofthetest.

DilutionWater

NaturalseawatercollectedatInd*anRiverInle@Delawarewillbe thesourceofthechlutionwater

used intheculturefacilityand testsystem. The seawaterwillbe futm-edthrougha sand filterpriorto

itsdeliverytoa 37,800-Lholdingtank The salinityoftheseawaterwillbe dilutedto approximately20

0/. (partsperthousand)withWildlifeInternationalLtd.wellwaterintheholdingtank- The 20 1.

saltwaterwillbe aeratedusingspraynozzlesand filtm-ed(0.45idm) priorto itsdeliveryto the test

system-

Sdimty and pH willbe niewured ww* to monitor theconsistencyof thesaltwater.Means and

ranges of themeasured parameters forthe four-week periodprecedingthe testwillbe provided inthe

finalreport. Analyseswillbe performed atleastonce annuallyto determinetheconcentrationsof

selectedorganicand inorganicconstituentsof the seawaterand resultsof the analyseswillbe

summarized inthefinalreport.
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Test Apl2aratus

Test chambers willconsistof polyethylenebottles.The sizeof bottleand thevolume of test

solutionwillbe sufficienttomeet therequirementsof samplingforanalyticalverificationof test

substanceconca&ationsand routinewaterchemistryanalyses.Testchambers willbe indiscriminately

positionedinatmnpmmhn-controlledwaterbath oran environmentalchamber. Testchambers willbe

labelledwiththeprojectnumber, testconcentrationand replicate.

EnvironmentalConditions

Lightingused to illuminatetheculturesand testchambers duringholdingand testingwillbe

providedby fluorescenttubesthatemitwavelengthssimilartonaturalsunlight(e.g.,Colortone4D50).

A photopcriodof16 hoursoflightand 8hoursofdarkwillbe controlledwithan automaticfimr. A 30-

rnimfttransitionperiodoflow lightii@ willbe providedwhen lightsgo on and offto avoidsudden

changesinlightintmmity.Lightintensitywillbe measured attestinitiationwitha SPER ScientificLtcL

lightmeteror equivalent

The targettesttemperaturewillbe 25:k2*C. Temperat=wiR be measured toeach testchamber

atthe beghuiingand end of thetestusinga liquid-in-glassthermometer.Temperature alsowillbe

measured witha continuousrecorderinone negativecontrolreplicate.Recordermeasurements willbe

verifiedwith a hquid-in-@'assthermometerpriortotestinitiation.

Dissolvedoxygen willbe measured inallreplicatesofthetreatmentand controlgroups attest

initiationand atapproximately24-hourintervalsthereafterusinga Yellow SpringsInstrumentModel

5 IB dissolvedoxygen meter,orequivalent Intheeventthatdissolvedoxygen levelsfallbelow 60%

saturation,appropriateactionswillbe tdm afterconsultationwiththeSponsor. Measurements ofpH

willbe made in alternatereplicatesof each treatmentand controlgroup attestinitiationand at

approximately24-hourintervalsthereafterusinga FisherAccumet Model 915 pH meter,orequivalent.

Ifa treatmentgroupreachesI001/omofti*, dissolvedoxygen,pH, and temperaturemeasurements will

be takm atthenextsamplingint=al thendisc@ed. Dilutionwatersalinitywillbe measured attest

initiationusinga Bio-Marine,Inc.Aquafauna refractometer,orequivalent.
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BiologicalMeasurements

Observationsofmortalityand clinicalsignsoftoxicitywillbe made between 0-24 hours,and at

24, 48, 72 and 96 hours 1 hour. The criteriafordeathincludelackof movement, absence of

respiratorymovements, and lackofreactiontogentleprodding.Sublethaleffects,such as abnormal

locomotion,willalsobe noted. Dead organismswillbe removed from thetestchambers ateach

observationtime.

S=Iing forAnglyficalMeasurements

Water sampleswillbe collectedfrom eachtestchamber atthebeginningofthetest,duringthe

testand attheend ofthetesttodetermineconcentrationsofthetestsubstance.Intheeventthat I000/o

mortalityoccursinany treatment,then samplingof thattreatmentwillterminatefollowingthenext

samplinginterval.Samples willbe collectedatmid-dcpthfrom eachtestchamber, analyzedimmediately

or placed inan appropriatestoragecontainer(e.g.,polyethyleneor polypropylenebottle)and stored

under refrigerationuntilanalyzed.The sample scheme issumnuwized below:

PROPOSED NUMBERS OF VEFJIFICATION SANTLES

ExperimentalGroup 0 Hour 48 Hours 96 Hours

Control 2 2 2

SolventControl(ifneeded) 2 2 2

Level 1-Low Concentration 2 2 2

Level2 2 2 2

Level 3 2 2 2

Level4 2 2 2

Level5-High Concentration 2 2 2

Totals 14 14 14

TotalNumber ofVerificationSamples 42

The above numbers ofsamplesrepresentthosecollectedfrom thetestand do not includequality

control(QC) samplessuch as matrixblanksand fortificationspreparedand analyzedduringthe

analyticalchemistryphase of thestudy.
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Angl3iicalChen-fist(y

Chemicalmialys@ofthesampleswillbe performedby WildlifeInternationalLtd. The analytical

method used willbe basedupon methodology providedby theSponsor and identifiedinAppendix II.

The methodologyusedtoanalyzethetestsamples willbe documented intheraw dataand summarized

inthefinalreport.

DataAn&sis

When thedose-responsepatternallowscalculationofan LC50 value,thedatawillbe analyzed

usingthecomputersoftwareofC.E.Stephan(5).The program was designedtocalculatetheLC50 value

andthe95% confidenceintervalby probitanalysis,themoving averagemethod, orbinomialprobability

withnonlin= kdapolation(6,7,8).The LC50 valuewillbe calculated,when possible,usingmortality

datacollectedat24,48,72 and 96 hours.The no-mortalityconcentrationand theno-observed-effect

concentration(NOEC) willbe determinedby visuallyinterpretingtheclinicalobservationdata.

RECORDS TO BE MAINTAINED

Recordstobe mmntamed fordatageneratedby WildlifeinternationalLtd.willinclude,but not

be limitedto:

I. A copy ofthesignedprotocol.

2. Identificationand characterizationofthetestsubstance,ifprovidedby theSponsor.

3. Dates ofinitiationand terminationofthetest

4. Mysid historyand culturerecords.

5. Stocksolutioncalculationand preparation,ifapplicable.

6. Observations.

7. Water chemistryresults(e.g.,dissolvedoxygen).

8. The methods used to analyzetestsubstanceconcentrationsand the resultsof analytical

measurements.

9. Statisticalcalculations,ifapplicable.

10. TestconditionsOightintensity,photoperiod,etc.).

11. Calculationand preparationoftestconcentrations.

12. Copy offinalreport.
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FINAL PORT

A finalreportoftheresultsofthest* willbe preparedby WilcUifeInternationalLtd. The report

willinclude,butnotbe limitedto thefollowing,when applicable:

1 . Name and addressofthefacilityperfomiingthestudy.

2. Datesupon which thestudywas initiatedand completed,and thedefinitiveexperimentalstartand

terminationdates.

3. A statementof compliancesignedby the Study Directoraddressingany exceptionsto Good

LaboratoryPracticeStandards.

4. Objectivesand procedures,as statedin the approvedprotocol,includingallchanges to the

protocol.

5. The testsubstanceidentificationincludingname, chemicalabstractnumber or code number,

strength,purity,composition,and otherinformationprovidedby theSponsor.

6. Stabilityand solubilityof thetestsubstanceundertheconditionsof administration,ifprovided

by theSponsor.

7. A descriptionofthemethods used toconductthetest.

8. A descriptionofthetestorganism,includingthesource,scientificname, age orlifestage,feed

types,fightintensityand photoperiocl

9. A descriptionof thepreparationofthetestsolutions.

10. The methods used to allocateorganisms to testchambers and begin thetest,the number of

orgmusms and chambers pertreab=@ and ft durationofthetest.

11. A descriptionof circumstancesthatmay have affectedthequalityorintegrityof thedata.

12. The n oftheSU* Dkectorand thenames ofotherscientists,professionals,and supervisory

personnelinvolvedinthestudy.

13. A descriptionof the transformations,calculations,and operationsperformed on the data,a

summary and analysisofthebiologlcaldataand analyticalchenustrydata,and a statementof the

conclusionsdrawn from theanalyses.

14. Statisticalmethods used toevaluatethedata.

15. The signedand datedreportsofeach oftheindividualscientistsorotherprofessionalsinvolved

inthestudy,ifapplicable.

16. The locationwhere raw dataand finalreportaretobe stored.
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17. A statementpreparedby theQualityAssurance Unit listingthedatesthatstudyinspectionsand

auditswere made andthedatesofany findingsreportedtotheStudyDirectorand Managmnent.

18. ffitisnecessarytomake correctionsor additionsto a finalreportafterithas been accepted,such

changeswillbe made intheform of anamendment issuedby theStudy Director.The amendment

willclearlyiden* thepartofthefinalreportthatisbeingamended and thereasonsforthe

amendment, and willbe signedby theStudy Director.

CHANGING OF PROTOCOL

Plannedchanges totheprotocolwillbe intheform ofwrittenamendments signedby theStudy

DirectorandtheSponsces Representative.Amendments willbe consideredaspartof theprotocoland

willbe attachedtothefinalprotocolAny otherchangeswillbe intheform ofwrittendeviationssigned

by theStudy Directorand filedwiththeraw data.AU changestotheprotocolwillbe hichcatedinthe

finalreport.

GOOD LABORATORY PRACNC]ES

This studywillbe conductedinaccordancewithGood LaboratoryPracticeStandardsforEPA

(40CFR Part160 and/orPart792);OECD PrinciplesofGood LaboratoryPractice(OCDE/GD (92)

32, EnvironmentMonograph No. 45); and Japan MAFF (59 NohSan, NotificationNo. 3850,

AgriculturalProductionBureau). Each studyconductedby WildlifeInternationalLtd.isroutinely

examined by the WildlifeInt=&onal Ltd.QualityAssuranceUnit forcompliancewith Good

Laboratory Practices,StandardOperatingProceduresand the specifiedprotocol.A statementof

compliancewithGood LaboratoryPracticeswillbe preparedforallportionsofthestudyconductedby

WildlifeInternationalLtd. The Sponsor willbe responsibleforcompliancewithGood Laboratory

Practicesforproceduresperformedby otherlaboratories(e.g.,residueanalysesorpathology).Raw data

forallwork perfomicdatVtrildhfeInternationalLtcLand acopy ofthefinalreportwillbe filedby project

number in archiveslocatedon theWildlifeInternationalLtd.site,or atan alternativelocationtobe

specifiedinthefinalreport.
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APPENDDC I
IDENTIFICATION OF TEST SUBSTANCE BY SPONSOR

To be Completed by Sponsor

I. TestSubstanceIdentity(name tobe used inthereport):PFOS (PerfluorooctaneSulfonicAcid Potassium Sali

ReferenceStandard(ifapplicable):AnalyticalStandard: N/A

InternalStandard: 1-1-2.2H.H.H-HPerfluorooctaneSulfonicAcid

Test SubstanceSample Code or Batch Number: Lot 217

Test SubstancePurity(0/oActiveIngredient): 98.9 ExpirationDate: 2008

11. TestSubstanceCharacterization

Have theidentity,stV 'tyand compositionorothercharacteristicse gemt
which appropriatelyde e etestsubstanceand referencestandardbeen
determifiidpriortoitsuse inthisstudyinaccordancewith GLP Standards? Yes No X

Ill. Test Substance StorageConditions

Pleaseindicatetherecommended storageconditionsatWildlifeInternationalLtd.

Ambient room =Uerature

Has thestabilityofthetestsubstanceunder thesestorageconditions
been determinedinaccordancewithGLP Standards? Yes No X

Otherpmtinentstabilityinformation:

IV. TestConcentrations: Adjusttestconcentrationto 100% ai.
X baiedWm thepurity(0/,-)givenabove.

Do notadjusttestconcentrationto 100%

V. ToxicityInformatiow.

- a.i.Iestft material

Mammalian: Rat LD50 251 mg&g Mouse LD50 N/A

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

DV]iWa ma=: 27 mz'L - RainbowTrout:11mgl

DApMa mama: 50me/L - F&dnd Minnown 38 mgl

OtherToxicityInformation(includingfmdingsofchronicand subehronictests):

PleaseseeMSDS
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APPENDIX ]I

AnalyticalMethod to be Providedby Sponsor
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ACUTE TOXICITY TO THE SALTWATER MYSID

TEST SUBSTANCE

ldent4: 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-,potassiumsalt,CAS # 2795-39-3)

Remarks: The testsubstanceisa whitepowder. Sample was taken
from 3M lotnumber 217. Sample was storedunderambientconditions
priortotesting.Puritydeterminedtobe 90.49% by LC/MS, 'H-HMR, 'gF-
NMR and elementalanalysestechniques.

METHOD

Method: OPPTS 850.1035
Type: Staticacute
GLP: Yes
Year completed:Study completed1999. Reportcompleted2000
Species:Mysidopsisbahia
Supplier:In-housecultures,WildlifeInternational,Ltd.,Easton,MD
Analyticalmonitoring:PFOS measuredat0,48,96-hours
Exposure period:96-hours
Statisticalmethods: LC5ovaluescalculated,when possible,byprobit
analysis,moving average method orbinomialprobabilitywithnon-linear
interpolationusingthecomputer softwareofC.E.Stephan.
Test fishage: < 24-hoursold
Pretreatment:None

Test conditions:
Dilutionwater:Naturalseawaterdilutedto200/00withwellwater,
0.45gm filtered.
Dilutionwater chemistry (duringthe4-week period
Immediately preceding thetest):

Salinity: 20 (20-20)Oloo
pH: 8.2(8.1-8.2)
TOC: < 1.0mg/L

Stock and testsolutionpreparation:Primarystockpreparedat
8.2mg/L and mixed for-22 hourspriortouse. Aftermixing,
primarystocksolutionwas proportionallydilutedwithdilutionwater
topreparethefouradditionaltestconcentrations.Alltestsolutions
appeared clearand colorless.
Concentrations dosing rate:Once
Stabilityofthe testchemical solutions:Extremelystable



Exposure vessels:2L polyethyleneaquariacontaining
approximately1OOOML oftestsolution;waterdepthapproximately
6.6cm.
Number ofreplicates:two
Number ofmysids perreplicate:ten
Number ofconcentrations:fiveplusa negativecontrol
Feeding:Livebrineshrimpnaupliidaily
Water chemistryduringthestudy:

Dissolvedoxygen range(0- 96 hours):
6.8- 7.4mg/L (controlexposure)
6.8- 7.3mg/L (5.4mg/Lexposure)

pH range(0- 96 hours)
8.1- 8.2 (controlexposure)
8.1- 8.2 (5.4mg/L exposure)

Testtemperaturerange (0- 96 hours)
24.2- 25.40C (controlexposure)
23.8- 24.50C (5.4mg/L exposure)

Method ofcalculatingmean measured concentrations:
arithmeticmean

RESULTS

Nominal concentrations:Bk control,1.1,1.8,3.0,4.9,8.2mg/L
Measured concentrations:<LOQ, 0.57,1.1,1.9,3.0,5.4mg/L
Element value:24-hourLCso= > 5.4mg/L (Clnotcalculable)

48-hourLCw = > 5.4mg/L C.I.notcalculable)
72-hourLC5o= 4.4(3.6-6.2)mg/L
9"our LCro= 3.6(3.0-4.6)mg/L

Allelementvaluesbased on'mean measured concentrations

StatisticalEvaluationofMortality:LC5ovaluescouldnotbe calculated
for24 and 48-hoursofexposuredue tothelackan an adequate
concentration-responsepattern.The probitmethod was used toevaluate
mortalityat72 and 96 hours.

AnalyticalMethodology:Analysesoftestsolutionswere performedat
WildlifeInternationalLtd.usinghighperformanceliquidchromatography
withmass spectrometricdetection(HPLC/MS). When determiningthe
concentrationofthetestsubstanceinthetestsolutions,thesame and
most prominentpeak responseforperfluorooetanesulfonatewas used.
No attemptwas made toquantifyon thebasisofindividualisomeric
components. The LOQ (limitofquantitation)was 0.115mg/L inthisstudy.
The mean percentrecoveryofmatrixfortificationsanalyzedconcurrently
duringsample analysiswas 97.4.Samples collectedattestinitiationhad



measured valuesfrom 52.4to70.7% ofnominal. Measured valuesfor
samples takenat48-hoursranged from43.5 to71.0% ofnominal.
Measured valuesforsamples takenat 96-hoursranged from 35.5to
71.1% ofnominal.

Summary of analyticalchemistry data:

Nominal Test Measured DuplicatbValues at0,48, Mean
Concentration, and 9Shoum, Respectively,mgfl Measured Percentof

mg/L Concentration, Nominal
mgA.

Negative Control AD -cLOO <LOQ -

i.1
.
0.575,0.62Z0.606,0.640,0391, 0.57 52

0.58D

1.8 1.12,1.19,1.10,1.09,1.04,1.13 1.1 61

3.0 1.92,1.99,I.gZ 1.91,1.79,1.91 1.9 63

4.9 3.05.2.66,2.96.3.36,3.11,3.11 3.0 1 61

8.2 5.82,6.78,3.68,5.85,5.22,5.86 5A 66

Biologicalobservations after96-hours: Mysids inthe negativecontrol,
and the0.57and 1.1mg/L (mean measured concentrations)treatment
groups appeared normal and healthyduringthetest.

Cumulative percent mortality:

Mean
Measured 244%ours 48-hours 724ioum WAWUM
Test Cone.,

mg/L

Neg. Control 0 0 0 0 1

0.67 0 0 0 0

1.1 0 0 0 0

1.9 1 0 0 5 10

3.0 5 Is 30 40

5.4 Is 45 60 75

Mortal4 ofcontrols:None



CONCLUSIONS

The potassiumperfluorooctanesulfonate96-hour LCsoforsaltwatermysids
was determinedtobe 3.6mg/L witha 95% confidenceintervalof3.0- 4.6
mg/L. The 96-hourno mortalityand NOEC concentrationwas 1.1mg/L.

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

DATA QUALITY

Reliability:KRinischranking= I

REFERENCES

Thisstudywas conductedatWildlifeInternationalLtd.,Easton,MD atthe
requestofthe3M Company.
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