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INTRODUCTION
‘WidifeInternational,Lid.willconducta 96-hourtoxicitytestwiththemarinedistor,Seletonema

costatum,fortheSpoasarattheWildife Inermtions,Lid. aqueic toxicologyfacilityinEaston,Maryland.
“Thestudy willb performed basedonproceduresinthe US. EnvironmentalProtection AgencySeris850-
EcologicalEffects Test Guidelines OPPTS Number 850.5400 (1).Rawdataforallworkpecformedat
‘WiiIntemational,Ld.snd acopyofthe final reportwillbe filedbyproject ruberin archiveslocated
‘ontheWildife International,Ltd.site, or at an alternative location tobespecifiedinthe ina rport.

PURPOSE
“Thepurposeofthisstudy i to determine the toxicityof PecfluorooctaneSulfonicAcid, Potassium

Salt(hereafter referred 0asPFOS)tothemarinediatom,Skeletonemacostatum. :

EXPERIMENTALDESIGN
Themarine distom, Skeletonemacostatun, willbeexposedto a geometricseries of sixtet

concentrationsand anegative (culturemedium)controlfor96 hours. Targetconcentrationswillnot exceed
100mg/L orth soluilsy limit of thetestsubstance in water. Generally, thenominalconcentrationofeach
testsubstanceusedinthedefinitive testwillbeatleast 0%ofthenext ighertreatment unlessinformation
conceming the conocatration-effectcurveindicate that a different dilutionfactorwouldbemrsppropriste.

Test solutions willbe inoculatedwith approximately77,000cells/mL, Testsolutions willbe
inoculatedwith10,000cells/mL. Three "biological" replicatesperexperimentalgroupwillbepreparedfor
‘evaluatingceldense.Oneoxmor additional“smalytical replicates will be inchedinthe est, a needed,
10provide est solution forconcentration verification oaDay3oftheexposure,An abioticreplicas at the
highestconcearaion il be includedinthe testandwillbestmpled on Day 3andDay4.Inexderto control
bias,theposition ofthe flaskswillbe determinedby indiscriminatedrawdly duringthe exposureperiod.
‘No therpotential sourcesofbias areexpected toaffecttheresults of thestudy.

“Theresponseofthe algae willbemeasuredintermsofcll desit,biomassexpressed as acca under
thegrowthcurv, andgrowth rate. AnECS0(ic,thetheoretical testconcentration thatproduces 8 50% ~~
reduction in the measure parameler) valueforceldensitywill be calculatedforcach24bourinterval.
EC10,ECS0and EC90valuesforcel deusity,biomass(EC)andgrowth ate(EC)will be calculated, if
possiblea the 72and96hou interval. The no observedadverseeffectconcentration (NOAEC), which
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isthehighesttest conceatrationthatinducesnoadverseinhibitoryeffectongrowth, willbedetermined
relative to cachparameter at72and 96 hoursbaseduponevaluation of thestatisticalresultsandthedose
respousepattem.At theendofthe 96-hourexposure,algstti efectswillbe differentiatedfromalgicidal

effectsinthosetreatmentswhich aromaximallyinhibited.

.. MATERIALSANDMETHODS1 ¥

Informationonthecharacterizationoftest control of referencesubstancesisrequiredbyGood
LaboratoryPracticeStandards(GLP).TheSponsoris résponsibl forprovidingWildlife nternationa,Lid.

‘writtenverification thatthetest substancebasbecacharacterized according to GLP priortoisuseinthe
study. IFwritenverification ofGLPtest substancecharacterization isnotprovided to WideInterntional,
Lad,itvill bo notedinth compliancestatementofthefina report.TheattachedformIDENTIFICATION.
‘OFTEST SUBSTANCE BYSPONSOR (Appendix I) i to beuse oprovideinformation necessary for
‘GLPcompliance.

‘TheSponsorisresponsibleforallinformation elatedtothetestsubstanceandagreestoacceptany
musedtest substance andlor testsubstance containersrecuaininga the cad of th stad.

ction Prepurat

“Thedesired concentrationsof PFOS willbeobtainedbypreparinga singlestocksolutioninmedium
‘nddiluting the appropriatevokumeofsock solution vithmedium.The est solutionsmayalsobeprepared
usingsecondarydition ofthe primarystock,basedupantheconcentrationdesired

PFOS willbe aduinistered to th testorganism in algal medium. Thisroutsofadministrationwas
selectedbecause t representsthemost likelyrouteof exposure to slgae, which existsuspendedin awater
column.
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Test Organism
“Thetest species wil bethemarinealga,Seletonemacostarum Thisspecsisrepresentativeof an.

importantgroupofalgae andwasselected fo use i thetestbaseuponpastusoand cas of handling i the
laboratory. Stockcultures, obtained romtheCulture CollectionofAlgae attheUniversity of Texasat
Austinoranothersupplier willbemaintainedinculturemedium undertestconditionsatWildlifeInterna.

tional, Ld. foraminimumof twoweeksprior to usein toxicitytest.Algaeusedintoxicitytests willbo
inexponcatialgrowthphase,which isdefine asthe periodofgrowthwhenalgalcells aredividing at a
constantrat. 3

Just pricetobeginningthe test,aninoculumofthestockculture willbepreparedsothatcachmilter
ofinoculum containsenoughcells toprovide an inital ol densityof approximately 77,000cellu.incach
replicate.

Culture Medion .
CulturemediumpreparedfromnaturaloeartificialseawateraccordingtoWifeIntersational,Lid.

‘Standard OperatingProcedureswillbeused asdilutionwate.Thoconcentrationsofthecomponents inthe
medium arepresentedinTable1(2).Stockmutriatsolutidusvel bepreparedby adding reagent-grade
chemicalsto Wildif Intemational,Ltd.wel waterpurifiedby reverse-osmosis.“Appropriatevolumesof
thestocknutrientsolutions wil theabedilutedwithartifical ornaturalsavertopreparethemedium,The
‘medium willbe iter sterilized(0.22 pum)orautoclavedpriortouse. Analysesvillbeperformedatleast
nce sunualy to determine the concentrationsof selectedorganicandinorganicconstituentsofthe wellwater
0dresults ofthemost recent GLPcompliant analyseswillbesummarizedinthefinal report.

‘Specificationsforacocptablelevels ofcontaminantshavenotbeen establishedfor culturemedium.
However,there arenolevelsofcontaminantsreasonablyexpectedtobepreseatinthemedium thatare
consideredto interferewiththepurposeorconductofthestudy.

J TestApparatus
“Test chambers villbe sterile250-mLpolycarbonateErlameyer asks pluggedwithfoam stoppers

andcontaining100mLoftestsolution.The test chambers willbeindiscriminatelypositioned on 2
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‘mechanical shaker able inanenvironmentalchamberandwillbeshake continuouslyatapproximately 100
Pm. Testchamberswilbelabeledwith theproject number,tes conocatraion and replicate.

EnvironmentalConditions
“Test flaskswil be heldat20 £2°C under14hours of coolihite fluorescent lighting at anintensity

04300: 430 xan10 hoursofdarkness.Light tensitywill bemeasuredatfive locationssumounding
thetest flasksonDay 0 ofthe est. Texnperatur willbe recordedtiodaily in acontainerofwateradja
toth test flasksusing aliquid in-glassthermometer.

‘The pH ofcach treatmentand controlgroupvillbemeasured at tes nifiationand terminationusing
aFisherAccumet Model 915 pH meterorequivalent. Samples for pH measurementat test iiationwillbe

collectedfrom theindividual batchesof testsolutionprepared fo eachtreatmentand controlgroup.Attest
termination, pH wil be measured i pooledsamplesoftestsolution collectedfroneach ofthethre replicates
ofeachrespectivetreatandcontrolgroup. .

ital

(Celldeasitics will be monitoredduringthetest byconducting celcountsusinga bemacytometer and
2microscope. Onesamplewillbecollectedfromeachreplicateofthetreatmeitandcontrol groupsat
‘approximate24-hourintervalsduringtheexposureperiod.Thesampleswillbeevaluatedimmedintelyor
willbeheld inthedark tapproximately 4°C untilcll countscanbeperformed.Eachsaaplevillbeited
usinganelecrolytssolution (lsoten®),as necded,to maintaincounting accuracy. Asmallamountofeach
samplewillbe loadedonto ahemacytomeserandthetotal numberof cells in 10 gridsvillb counted. The
celldensityofthesamplewill becalculatedbasedonthemeanmumberofcelspergrid.

Microscopicexaminationofalgaewill be made to assesschangesingrossmorphology. Algaewill
beobservedtoassesschanges in cel haps, cellcolor,andaggregation (clumping)ofthe cells Observations
willbeusedto, determinewhethergrowth treatmentrelatedeffectsincludethosechangesingross

©04520
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. .
‘SamplesoftheexposuresolutionswillbecollectedonDays0,3 and 4andanalyzedfortestsubstance

eonceatations.Day 0samplesvillbetaken from cachbatch of test solutionprior otei istribution mang.
thereplicattest chambers. Day 3samples wilbecollectedfromtheextrareplica testchamber(s) included
inthetest toprovidesample orthat analysisand from the abiotic replicate.Ifmorethanonereplicateis
includedforthe Day 3sampleanalysis,thenthesolutionsfrom eachreplicate wilbecompositedtoprovide:
the sampleforthattreatment.Day 4samples willbe composited solutions fromthe three replicates
remainingattheeadofthetest.

‘Samplescollected onDays 3and 4maybecentrifugedor filteredto removealgalcellspriorto
analysis. Sampleswillbeanalyzedimmediatelyor placedinanappropriatestoragecontainer (e.g,

‘polypropylencorpolyethylene bottle) andstored until analyzed.The sampleschemeissummarizedbelow:

[PROPOSEDNUMBERSOFVERIFICATIONSAMPLES

[memos| Duo | ows mmr]
Control 1 1

‘SolventControl(ifneeded) 1 1

Level1-Low Concentration 1 1
Level2 3 . 1

Level3 1 1

Level4 1 1

Level 5 1 1

Level 6-HighConcentration 2 2'

[row[ws

‘Theabovenumbersofsamplesrepresentthosecollectedfrom thetestanddonotincludequality
‘control (QC)samplessuch as matrixblanksand fortifications preparedandanalyzedduringthe analytical

rw mnSRAPROIY, . eon son ers a
Chemis .

Chemicalanalysis ofthe samples willbe performed by Wildlife IntemationalLtd.“Theanalytical
methodusedwill be baseduponmethodologyprovide bytheSponsoraxidentifiedinAppendixIT
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. Modificationsmadetothe analyticalmethodwillbedocumentedintherawdataend describedinthe ioal
. repo

Si }
Biomassexpressedaarea underthegrowthcurvewillbe calulatedforthetreatmentand control

groupsusingthe following formula:
A=ONYYHNAN IND2t) HON rNZN 2X er)

Where: Nd

A=Areaunderthegrowthcurve
No= Measured mumberofcells/mLatt,
Ni=Measorednumberofcells/mLatt,
Ny=Measurednumberof celisfaL.at;
N.=Measuredmumberofcell.att,
t=Timeof firstmeasurementaferbeginningoftes (hours)
a=Timeof secondmeasurementferbeginningoftest(hours)t=Timeofnth measurementaferbeginningoftest(hours) ’

(Grow ates)willbecalenlt fo the treatmentand control groupsusingthefolowingformula:
aN,InN,

PE
tet

4 =Averagespesificgrowth rate: N,= Measured number ofcells/mLatt,
N.=Measuredmumberofcells/ml. att,to=Timeofbeginningoftest(hours)
t=Timeofnth measurementafterbeginningof test(hours)

Perotinhibitionwill be calalatdforeachtreatmentgroupbased uponmeancel deasity,biomass
andgrowth rate usingthefollowingformula:

. MeanControl-Mean Treatment
PercentInhibition = Response __Response ~~ X 100=r ere MeanControlResponse: sme cera

©04522
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EC valueswillb determined,whenposible,usinglinerinterpolation o othersuitabletchiques.
withtreatmeat respouse(.c. elldensities,biomassandgrowth rate) and exposureconcentrationdatafor
ach24-hourintervalofthetest.

A 20observedadversefe concentration(NOAEC) willbeselectedbasedon an evaluationofthe
dose responsepattem and the resultsofthestatistical analysisusingindividual replicatevaluesofthecll
density, biomassandgrowthrate.Statistically significantdifferences betwosa th controlandthe treatment
‘groups willbeidentified singanalysis of variance (ANOVA) and atest compar treatmentmean
responsestothe control response(cg, Dunnet’stest orBonferroni's tes),Datawilbeassessedfor
noanalityandbomogeociyofvariances prior operforming the ANOVA. Transformationswillbe usedto
‘correct anycondition of on-normaltyorunequal errorvariances, if possibleIf solvent control i used

imaddition fo th negativecontrolthei responseswillbe comparedusingStudent'stest.Datafom the
twocontrolgroupswillbepooledfortreatment levelanalyses if no saistial differencesexis. Otherwise,
ll comparisons willbe made tothesolve control group. Statistical comparisonsfortheANOVAan the
‘comparison of meanresponseswillbecarried utusing TOXSTAT® V3.5software(4)orequivalent.

. RECORDSTOBEMAINTAINED
Records to bemaintainedfordatagenerated at WildifeInternational,Lud will include,but otbe

limitedto: . .
1. Copyofsignedprotocol. .
2. Mdentficationand characterizationofthetestsubstance,ifprovidedbySponsor.
3. Datesofinitiation andterminationofthetest.
4. Sourceofalgae.
5. Culture conditions.
6. Growthmeasurements.
7. Calculationandpreparation oftestconceatrations.
8. Observations.
9. Ifapplicable the methodsusetoanalyzetestsubstanceconcentrationsand the results of analytical

‘measurements
10. Statisticalcalculations.
11. Testconditions andphysicalcheanicalmeasurements. 04523
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12. Copyoffinalreport.

FINALREPORT
A final report ofthe resultsofthestacywill be preparedbyWildife International,Lid. Thereport .

‘willinclude, butnotbelimitedtothefollowing,whenapplicable:
3 ‘Nameand addressofthefacilityperformingthestudy.

2. ‘Datesonwhichthestudywasinitiated andcompleted.It istheresponsibilityoftheSpoasor to
providethefinaldatethatdataarerecordedforchemistrypathologyand/orsupportingevaluations
‘thatmaybegeneratedatotherlaboratories.

3. A statementofcompliancesigned bythe StadyDirectoraddressing any exceptionstoGood
LaboratoryPracticeStandards.

4. ‘Objectives andproceduresstatedinthe approvedprotoco,including anychangesintheoriginal
protocol.

5 Thetest substance identified byname,chemical abstractnumberorcode umber, strength, pusiy,
‘composition,andothercharacteristicsprovidedbythe Sponsor.

6. Stabilityandsolubilityofth testsubstances undertheconditions of sdministatio,ifprovidedby
the Sponsor. :

7. Adescriptionofthemethods used to conductthe test.
8. Adescriptionofthetestsystem,includingthesourceofthetestorganismsandtheirscicatific name.
9. ‘A descriptionofthepreparationofth testsolutions,methodsusedtoallocateorganismstotho test

‘chambers andbeginthetest,numbersoforganisms andchamberspertreatment,anddurationofthe
. test.
10. Adescriptionofcircumstancesthatmay haveaffected thequalityorintegrityofthedata.
1. ‘The nameoftheStudyDirectorandthe namesofotherscientists,professionals,andsupervisory

‘personnelinvolvedinthestudy.
12. Adescriptionofthetransformations,calculations,o operationspecformedonthedata, asummary

andanalysisofthebiologicaldataandanalyticalchemistry data,and astatementoftheconclusions
— drawnfom these smalyses. : .

13. Statisticalmethodsemployedforanalyzingthedata.
14. Thesigned anddatedreportsofeachoftheindividualscientistsorotherprofessionalsinvolvedin the

study.
- 604524
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15. Thelocationwhererawdataand inal report ar bestored.
16. A statementpreparedbythe QualityAssuranceUnt isting th date thatsyinspectionsandaudits

‘weremadeandthedatesofany findingsreported othe StudyDirectorandManageme.
17. itis necessary to make orrctionsoradditions 0a final reportafer it hasbooaccepted, such+ _changesshallbemadeintheformofanamendmeatissuedbythe StadyDirector, Theamendment

shallclearly identify thepart ofthe finalreport that i being amended andthereasoasfor the
alteration. Amendmentsshal be signedanddatedbytheStudyDirector,

CHANGINGOFPROTOCOL
Plannedchanges 1 theprotocol willbeinthe ormofwriten amendments signedbythe Study

Directorand theSpoosar'sRepresentative, Ameadimentsvill be consideredas part ofthe protoeoanwill
betachedothe fina protocol. Anyotherchanges illbeintheform ofwritendevitons signedbytheStody Director andfl withthe rawdata.Al changestotheprotocolwillbe diated nth ial report.

GOODLABORATORYPRACTICES
‘Thisstudywill be conductedinsccordancewithGoodLaboratoryPractice Standardsfor EPA(40

‘CFR Part 160andlorPart792); OECDPrinciples ofGoodLaboratoryPractios (ENV/MC/CHEM (98) 17;
and Japan MAFF (59 NobSan, Notification No. 3850,Agricultural Production Bureau). Each study
‘conductedbyWilife International,Lu. routinelyexamine by theWildifeInternational Ltd.Quality
Assurance UnitforcompliancewithGood Laboratory Practice, StandardOperating Procedures andthe
specified protocol. A statementofcompliancewith GoodLaboratoryPracticeswil bepregiedforall
portionsofthestudyconductedby WildlifeInternational, Lid. TheSpoasor willberesponsiblefor
‘compliancewithGoodLaboratoryPracticesforprocedurespecformedbyober laboratories (6.5, residue.
analyses o pathology).Rawdatafo llworkperformedat Wildife nterationa,Lid. and acopyof the
inal reportwillbe ledbyprojectnumberin archiveslocatedonthe WidieIntemational,Lid.sit, orst
anatemative location tobe specifiedinthe final report.

’ €04525
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TABLE1
SALTWATERALGAL MEDIUM CONSTITUENTS ~~

_—_—
Companeat Nominal Concentration—_— TominalConcentrain

FeChu6H:0 072 mg
MaCl4H:0 216 mg
2S0,.7H0 0675mgCuS0uSHO 236 pgll. CoChu6H0 606 pg
HBO, 17.1 mgNuEDTA.2H0 150 mg; KPO, 30 mpl£ NaNO, 500 mL

NasSiO 95,0 200 mL
‘Thiamine Hydrochloride 025 mg

Biotin 005 gl :Ba 05 gl—_— web
Theabovecomponents willbeadded to instant saltwateratasalinityofapprox.imately 30 patsperthousand.

‘ThepH ofthemedium willbeadjusted, as necessary, to between7.8a5 8.1using 0.1 NNaOHor 10%HCL—_—
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APPENDIX
IDENTIFICATIONOFTESTSUBSTANCEBYSPONSOR.

TobeCompletedbySponsor

1 Tet Substance dt(name 0bewedinthe epon): PES(PerflurooetsnSule Aci Pass Slt.Refecace Standard (€ applicable): Analytical Standard: NA
ternal Standard:_11.2.2HHHHPefhuarooctaneSulfosicAcidTestSubstance SumpleCode BatchNumber:_Let217

‘TestSubstance Purity:(%ActiveIngredient): —989 ExpirationDate: 2008
IL TestSubstanceCharacterization

propre bsemainSEEEEE————
IL TestSubstanceStorageConditions

Pleas indicatetherecommend storageconditionsatWillieIntemational,Ltd

en et bom ess Ye x

eS
IV. TestContains: Aditestcoreenmtion 9 100ix bese patiepurty0 great.

RRs.
V. Toseformation:
Mali: RatLDSO 251 mg/kg MowseLDSO_NA
Aquatic InvertebrateToxicity (BCLCS0) FishToxiy(LC50)daa, 27 Reacts .

Duphoiamagns:S0mg/l _Fatheed Minnow: mall,
‘OtherToxicyInformation(inchingfindingsofchronicandsubéhrcic tests):

t
€04528
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* AnalyticalMethodProvidedbySponsor

Seanpcs willbe analyzedbased uponproceduresprovide bytheSponsor i thefollowagaalytcal

1. Liquid ChromatographyMassSpectrometry(LCMS)Method fortheDeterminationofPerfluotooctaneSulfgicAcidPotassiumSat(PROS)InFreshwater, Saltwater andAlgalModiam

Acopyoftheabovemethodwillbemaintainedintherawdata. ‘The actualmethodologyusedtonalsthetetsampleswill be documentedinthera data andsummarizedinthefinal report.

\
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AMENDMENTTOSTUDYPROTOCOL
STUDYTITLE: PROS: A96-HOURTOXICITYTEST WITHTHEMARINEDIATOM(Skeletonemacostanm)

PROTOCOL NO: 454/091799/SKE96/SUB4S4 AMENDMENT NO: 1
: NO.: 4s4A-LLSPONSOR: 3M Corporation DRAFT PROJECT 454A-113

EFFECTIVE DATE: February 28,2000 3m 2 723
AMENDMENT: Page2
Add: ExperimentalStartDate: March3,2000

Experimental TeeminationDate: March7, 2000
~ ‘Test Concentrations: NegativeControland4.0mga./L

Test Substance No.: 4675

REASON: Theaboveinformationwas notknownwhen theprotocol wassigacdbytheStyDirector.

AMENDMENT: Experimental Design,Page 3 .
Change: Themarine diatom,Skelctonemacostatum, willbeexposedto a geometrioseries ofsixtestconcentrationsand a negative(culture medium)control fo 96 hours.
To: “Th marine diatom, Skeletonemacostatum,will bo exposedto 8test concestrationa th litofsolubility and anegative (culturemedium)controlfor 96 hours,
REASON:Tochangsexperimentaldesignto limittest. -

AMENDMENT:ExperimentalDesign,Page 3

Changs: Test solutionswilbeinoculated with approximately77,000 allah Testsolutions willbe. inoculatedwith10,000cells/mL.
To: ‘Testsolutionswillbeinoculated withapproximately77,000celal.
REASON: Typographical cor,

AMENDMENT: Experimental Design,Page 3 .
Change: Three“biological” replicatesper cxperimental group willbepreparedforevaluatingcelldensities.
To: Six“biological” replicatesperexperimental group willbepreparedforevaluating elldensiies.
REASON: To, imiN: Tochangeexperimentaldesign to limittest. 04530
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: PROJECTNO.: 454A-113
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AMENDMENT: SamplingforAnalyticalMeasurements,Page7
Chango: Day 4 sampleswillbocomposited soutionsfromthethree replicates remainingatthe endofthoes,
To: Day 4sampleswill bocomposited solutionsfom theixreplicasremainingattheendofthetest.
REASON: Tochange malytcal samplingbasedcnadditonal replicatesprovidedinthelimit cst.

~
>

STUDYDIRECTOR DATE -

LABORATORY MANAGEMENT DATE
eS== —=r $2410 .SFOmsoR'SREPRESENTATIVE DATE .=)

~
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