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INTRODUCTION
‘WildlifeIntemational,Ltd.willconduct afive-daytoxicitytestwiththefreshwaterdiatom,Navicula

pelliculosa,fortheSponsor attheWildlife International, Ltd. aquatictoxicologyfacility in Baston,

‘Maryland.Thestudywillbe performedbasedonproceduresintheU.S.EnvironmentalProtectionAgency

‘Series 850 -EcologicalEffectsTestGuidelinesOPPTS Number850.5400(1). Rawdataforallwork

performedatWildlifeInternational,Ltd.and acopyof thefinalreportwillbefiled byprojectnumberin

archiveslocatedontheWildlifeInternational,Lud.sit,oratanaltemativelocation to be specifiedinthefinal

report. “=

PURPOSE
“Thepurposeofthisstudy istodeterminethetoxicity ofPerfluorooctane SulfonicAcid,Potassium

‘Salt(hereafterreferred to as PFOS) to the freshwaterdiatom, Navicula pelliculosa.

EXPERIMENTALDESIGN :
‘Thefreshwaterdiatom, Naviculapelliculosa,willbeexposedto ageometricseriesofsixtest

‘concentrations and anegative (culturemedium)controlfor 96 Bours.Targetconcentrationswillnotexceed

100mg/Lorthesolubilitylimitofthetestsubstanceinwater. Generally,thenominalconcentrationofcach

testsubstanceusedinthe definitivetestwil beatleast 50%ofthenexthighertreatment,unlessinformation

‘concerning the concentration-effectcurve indicates that adifferentdilutionfactor would be more appropriate.

Testsolutions willbeinoculatedwith 10,000celsfmL. Three“biological”replicatesprexperimental
groupwillbepreparedforevaluatingcelldensities.Oneormoreadditional “analytical” replicates willbe

includedin the test, as needed, to provide test solution forconcentration verificationonDay 3ofthe.

exposure. Anabioticreplicateatthe highestconcentrationwillbeincludedinthetestandwillbe sampled

onDay 3andDay4.Inordertocontrolbias,thepositionoftheflaskswillbedeterminedbyindiscriminate

drawdailyduringthe exposureperiod.Nootherpotentialsources ofbiasare expectedtoaffecttheresults

ofthestudy.

‘Theresponseofthealgae willbemeasuredintermsofcelldensity,biomassexpressedasarea under

thegrowthcurve,andgrowthrate. AnECS0(i.c.,thetheoreticaltestconcentrationthatproduces a 50%

‘reductioninthemeasured parameter)valueforcelldensity willbe calculatedforeach24hourinterval.

ECI0,EC50and EC90 valuesfor celldensity, biomass (EyC)and growthrate (E.C) willbe calculated,if
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possible,atthe72 and96 hourintervals.Thenoobservedadverseeffectconcentration (NOAEC),which

isthe highesttestconcentrationthatinducesnoadverseinhibitoryeffectongrowth, willbedetermined

relativeto cachparameterat72and 96hoursbaseduponevaluationofthestatisticalresultsandthe dose-

responsepattem.Attheendofthe96-hourexposure, algistaticeffectswillbe differentiatedfromalgicidal +
‘effectsinthosetreatmentswhicharemaximally inhibited.

MATERIALSANDMETHODS
TestSubstance ~

Informationonthecharacterization oftest,controlorreferencesubstancesisrequiredbyGood

LaboratoryPracticeStandards (GLP). TheSponsorisresponsibleforproviding WildlifeInternational,Ltd.

writtenverification thatthe testsubstancehasbeen characterized accordingtoGLPsprior toifs use the
‘study.Tfwrittenverificationof GLPtestsubstancecharacterizationisnotprovidedto WildlifeInternational,

Ltd,itwillbenotedinthecompliancestatementofthe finalreport.TheattachedformIDENTIFICATION

OFTEST SUBSTANCE BYSPONSOR (AppendixI)istobeusedtoprovideinformationnecessaryfor

GLPcompliance.

“TheSponsorisresponsibleforallinformationrelatedtothetestsubstanceandagreestoaccept any

unusedtest substanceand/ortestsubstancecontainers remainingattheendofthestudy.

Fest Seton Brsgueals

“ThedesiredconcentrationsofPFOSwillbeobtainedbypreparing asinglestocksolutioninmedium

‘anddilutingthe appropriatevolumeofstocksolutionwithmedium.Thetestsolutionsmayalsobeprepared

‘using secondary dilutionsofthe primary stock, based upontheconcentration desired.

Thetestsubstancewillbeadministeredto thetestorganisminalgal medium. Thisrouteof

administration wasselectedbecauseitrepreseatsthemostlikelyrout ofexposure to algae,whichexist
suspendedin awater column.

‘TestOrganism
Thetestspecieswillbethefreshwaterdiatom,Naviculapelliculosa.Thisspeciesis representative

ofanimportantgroupofalgaeandwasselectedforuseinthetestbaseduponpastuseand caseofhandling.

inthelaboratory. Stockcultures,obtainedfromtheCultureCollectionofAlgaeattheUniversityofTexas
€04501
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atAustin oranothersupplier,willbemaintainedin culturemediumatWildlife International,Ltd.for a

‘minimumoftwoweekspriortousein atoxicitytest.Diatoms usedintoxicitytestswillbeinexponeatial

‘growth phase,whichisdefinedasthe periodofgrowthwhenalgal celsare dividingat aconstantrate.

Justpricrtobeginningthetest,aninoculumofthestockculturewillbepreparedsothateachmilliliter

ofinoculumcontainsenougheels to providean ital cll densityof spproximately 10,000cells. in cach
replicate. -

Culture Mediom
CulturemediumpreparedaccordingtoWildlifeInternational,Ltd. StandardOperatingProcedures

‘willbe usedasdilutionwater.Theconcentrations ofthecomponentsinthemediumare presentedin Table

1(2). Stocknutrientsolutionswillbepreparedbyadding reagent-grade orbetterchemicalstoWildlife

International,Ltd.wellwaterpurifiedbyreverse-osmosis. Appropriatevolumesofthestock nutrient

‘solutionswillthenbe diluted with purified wellwaterto preparethe medium.Themediumwillbe filter

‘sterilized (0.22jum)orautoclavedpriortouse.Analyseswillbeperformedatleastonceannuallyto

determinetheconcentrationsofslectedorganic andinorganicconstituentsofthewellwaterand resultsof
themostrecent GLP compliant analyseswillbesummarizedinthefinalreport.

‘Specificationsforacceptablelevelsof contaminantshavenotbeenestablishedforculturemedium.

However, therearenolevels of contaminants reasonablyexpectedtobepresentinthemediumthatare

‘consideredtointerferewiththepurposeorconductofthestudy.

TestApporats
‘Testchamberswillbesterile,250-mLpolycarbonateErlenmeyerflaskspluggedwithfoamstoppers

andcontaining100mLoftestsolution. The testchamberswillbeindiscriminatelypositionedona
‘mechanicalshaker tableinanenvironmentalchamberandwillbeshakencontinuously at approximately 100

rpm. Testchamberswillbe Labelledwiththe project number,test concentrationand replicate. .

Con

‘Test flaskswillbe heldat24 +2°Cundercontinuouscool-whitefluorescentlightingatanintensity

of430010%lux.Lightintensitywillbemeasuredat fivelocationssurroundingthetestflasksonDay0
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ofthetest. Temperaturewillbemeasuredtwicedailyin a containerofwateradjacenttothetestflasksinthe
cavironmental chamberusing acalibrated,hand-heldmercurythermometer. .

‘ThepH ofcach treatmentandcontrolgroup will be measuredat tetinition and terminatingusing. ~~
aFisherAccumet Model 915pHmetero equivalent. SamplesforpHmeasureceatattetinitiationvil be
collectedfromtheindividualbatchesoftestsolution preparedforcachtreatmentand controlgroup.Attest
termination,pHwillbemeasuredinpooled samplesoftestsolution collected from cachofthethres replicates
ofeach respectivetreatmentandcontrolgroup.

J

‘Celldensities willbemonitoredduring thetes byconducting cllcountsusingabemacytometerand
amicroscope. Onesamplewillbecollected fromeachreplicateofthetreatmentandcontrolgroupsat
approximate 24-hourintervalsduring theexposureperiod.Thesampleswillbeevaluated immediately or
willbeheldinthedark at approximately 4°Cuntil cellcountscanbeperformed. Eachsamplewillbediluted
using anelectrolytesolution(1soton®),asneeded, to maintain counting accuracy.Asmall amountofeach
samplevillbeloadedonto 8 hemacytometerandthetotal mumberofcellsin10grids willbecounted. The
celldensity ofthesamplewillbecalculatedbasedonthemeanmumberofcelspergrid.

Microscopic examination ofalgaewillbe madetoassesschangesingrossmorphology. Algaewill .
‘beobservedtoassesschangesin cel shape,cllcole,andagbregation (clumping)ofthecell. Observations.
willbeusedtodeterminewhethertreatment.elated effcts include thosechanges ingrossmorphology.

Saul .

SamplesoftheexposuresolutionswillbecollectedonDays0,3and 4andanalyzedfo tetsubstance.
‘concentrations. Day 0samples willbetake fromeachbatchofestsolutionpriortotheir distributionamong.

thereplicatetestchambers. Day 3samples willbecollectedfrom theextra replicatetest chamber(s) included.
inthetest to providesampleforthat analysisandfromtheabioti replicates.Ifmorethan onereplicates
includedfor the Day 3 sampleanalysis,thenthesolutionsfromeachreplicatewillbecomposited to provide.
thesampleforthattreatment. Day 4sampleswillbecompositedsolutionsfromthethreereplicates
remainingattheendofthe test.
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‘SamplescollectedonDays 3and 4maybecentrifugedorfilteredtoremovealgalcelsprior to
analysis. Sampleswillbeanalyzedimmediatelyorplacedinanappropriatestoragecontainer (e.g,
‘polypropylene or polyethylenebottle) and storeduntilanalyzed.‘The sample scheme is summarizedbelow:

PROPOSED NUMBERS OF VERIFICATION SAMPLES

[vcocuioms|oo|ons owe |
Control

SolveatControl(fnccdéd)
Level1-LowConcentration

Level2

Level3

Level4

Level5

Level 6-HighConcentration

(ws|
)

‘The abovenumbersofsamplesrepresentthosecollectedfrom thetestanddonotincludequality
‘control (QC)samplessuchasmatrixblanksandfortificationspreparedandanalyzedduringtheanalytical

‘chemistryphaseofthestudy.

ge Cn

Chemical analysis of the samples willbeperformedbyWildlife Intemational Ltd.‘Theanalytical

‘method usedwill be based uponmethodology providedbythe SponsorandidentifiedinAppendix IL.

‘Modificationsmadetotheanalyticalmethodwillbe documentedintheraw dataand described inthefinal

— mea. .

a

Biomass expressedas areaunderthegrowthcurvewillbecalculatedforth treatmentandcontrol
roupsusingthe following formula: €04504
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Where:

A=Arcaunderthegrowth curve.
N=MeasurednumberofcelsfaLatt, :N;=Measurednumberof cells/mLat,
N,=Measurednumb of celisfmLatt;
N,=Messuredmumbe ofcelsmLatt,
=Timeoffirstmeasurementaferbeginningoftest(hours)
a=TimsofSecondmeasurementafter beginningoftest (Bours)
t=Timeofnthmeasurementafterbeginningoftest(hours)

Growthrates) willbecalculatedfo the treatment ndcontrol groupsusingthe followingformula:
InN,InN

re —
to

14 = Averagespecificgrowthrate :
N=MeasurednumberofcelsinL att,
No=MeasuredmamberofcelsiaLat,
to=Timeofbeginningoftet (hours)
t=Timeof thmeasurementafterbeginningoftest (hours)

Pesocatinhibition willbecalculate forcachréamentgroupbaseduponmeancel deasity,biomass:
andgrowthrate usingthe followingformu:

MeanControl-MeanTreatment
PerccotInhibition =_Response Response X 100

‘MeanControlResponse
ECvalues willbedetermined,wheapossible,usingincrinterpolation oothersuitabletechniques

withtreameat response i.celldensitics,biomass an growth ate)and exposure onceatrationdata for
cach24-hourinterval oftetest.

oT "Ano observedadverse effect concentration(NOAEC)willbeseletedbasedon aevaluation ofthe
dose responsepattemandtheresults ofthestatisticalanalysisusing individualreplicatevaluesofthecel
densitybiomassandgrowth rate. Statisticallysignificantdifferencesbetweenthecontrol an thetreat
groups willbeidentified usinganalysisofvariance (ANOVA)and atest to comparetreatmentmean
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responsestothecontrolresponse (c.g.Dunestest or Bonferroni's tes).Datawillbeassessedfor
‘normalityand homogeneity ofvariances priortoperforming the ANOVA. Transformationswillbeused to
correc anyconditionof onnormalityorunequalerrorvariances,ifpossible.Ifasolventcontrolisused
inadditiontothenegative control,theirrespoaseswillbecomparedusingStudent’ ttst. Datafromthe
0cnirol groupswillbepooledfor treatment velanalyses if nostatisticaldifferencesexist.Otherwise,

allcomparisonswillbe made to th solve coutrolgroup. Statistical ommparisonsforthe ANOVAandthe
comparisonofmean responseswillbecadout usingTOXSTAT®V3.5software(4) or equivalent.

RECORDSTOBEMAINTAINED
‘Records to bemaintainedfordatageneratedat WildlifeInternational,Lid.willinclude, butnotbe

limitedto:
1. Copyofsignedprotocol.
2. Identificationandcharacterization ofthe tes substance,ifprovidedbySponsor.
3. Datesofinitiationandterminationoftetest. :
4. Souccof algae.
5. Cultureconditions. :
6. Growth measurements.
7. Calculationandpreparation of testconcentrations. .
8. Observations. ;
9. Ifappliable, the methodsusedtoanalyzetetsubstanceconcentrationsandtheresults of analytical

measurements
10. Statistical calulations. |
11. Test conditions andphysicallchemicalmeasurements.
12. Copyoffinalreport.

[FINALREPORT
Afinalreportof theresultsofthestudywillbepreparedby WildlifeInternational, Ltd.Thereport

willinclude,but no belimitedto thefollowing, when applicable:
1. Nameandaddressofthefacilityperforming thestudy.

€04506
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2. Datesonwhichthestudywasinitiatedandcompleted.Itisth responsibility oftheSpoasorto- - providethe finaldatethatdata rorecordedforchemistry pathologyandlorsupportingevaluations
thatmaybegeneratedaotherIsboratoties.

3. A statement ofcompliance signedbytheStudy DirectoraddressinganyexceptionstoGood
Laboratory Practice Standards.

4. Objectives andproceduresstatedintheapprovedprotocol,includinganychangesin theoriginal
protocol “

5. Thetest substance idetiiedbynan,chemical absract umberorcode number,strength,puriy,
composition,andothercharacteristics povidedbytheSpousor.

6. Stability andsolubility ofthe testsubstancesundertheconditionsofadministration,ifprovidedby
the Spoasor.

7. Adescriptionofthemethodsusedtoconductthetest
8. Adescription ofth testsystem,including thesourceofthe estorganismsand therscientificname,
9: Adescriptionofthepreparation ofthetestsolutions,methods sedtoallocateorganist tothetest

chambersandbeginthe est, numbersoforganismsandchambers pertreatmeat,and durationofthe- ¢

10. Adescriptionofcircumstancesthatmayhaveaffected thequalityo itegrityofthedata.
11. ThenameoftheStudy Directorandthenamesofotherscicatits, professionals, andsupervisory

personnelinvolvedinthe study.
12. Adescription ofth transformations,calculations,o operationsperformedonthedats, 8summary

andanalysisofthebiological data andanalytical chemistry data, and astatementofthe conclusions
drawn from these analyses.

13. Statistical methodsemployedforanalyzingthedata.
14. The sigoedand datedreportsof achoftheindividualscientists or otherprofessionals involveda the

sud. .15. Thelocationwhere rawdataandfinal reportarotobestored.
16. Astatementpreparedbythe Quality AssuranceUilisting thedates tha styinspectionsandmits

weremadeand th datsofanyfindings reported to the StudyDirector andManagement.
17. Ifitisnecessarytomakecomectonsoradditionsto afinal reportafer it has bec acocpted, such

‘changesshallbemadeintheformofanamendmentissiedbythe Study Director. Theamendment

€04507PROTOCOLNO: 454/091799/NAVO6/SUBASS 3MLABREQUESTNO. U2723
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shallclearlyideatify thepart ofthefinalreport thatisbeingamendedandthe reasonsforthe
alteration. Amendmentsshallbesigoed anddatedbytheStudyDirector,

CHANGINGOFPROTOCOL
Plannedchangestothe protocalwillbeinthe formofwritenamendmentssignedbythe Study

Directorandthe Spoasar's Representative. Amendmeatswillbeconsidered as prtof theprotocolandvill
beatachedtothe finalprotocol. Anyotherchangeswillbe ithe formofwriten deviationssignedbythe
Study Directorandfledwiththe raw data.All changes otheprotocolwillbeindicatedinthe finalrepart.

‘GOODLABORATORYPRACTICES
‘This studywillbe conductedinaccordancewithGoodLaboratoryPractice StandardsforEPA (40

‘CFRPert 160and/or Prt792); OECDPrinciplesofGoodLaboratory Practice (ENV/MC/CHEM(98) 17);
aod JapanMAFF(59 NobSen, Notification No. 3850, Agricultural Production Bureau). Each study
‘conductedby WildlifeIntemational,Ltd.isroutinelyexaminedbytheWildlife International,Ltd.Quality
AssuranceUnitforcompliancewithGoodLaboratory Practices, StandardOperating Proceduresand the.
specifiedprotocol. Astatementof compliancewith Good Laboratary Practiceswillbepreparedforall
portionsofthestudy conductedby Wildife Intemational,Ltd. The Sponsorwillberesponsiblefor
‘compliancewithGood Laboratory Practices forproceduresperformedbyotherlaboratories (e.g.residue -
analysesorpathology). RawdataforalworkperformedatWildlife Intemational,Lid.and acopyofthe

finalreportwillbefiledbyproject numberinarchiveslocated on the Wildlife International,Lid site, orat
analtemativelocationtobespecifiedin thefinalreport.
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TABLE 1

- FRESHWATERALGALMEDIUMWITHSILICA CONSTITUENTS

—_—
Component Nominal Concentration :

_—
MgClr6r0 216 mL
CaCle2H0 440 mg
H;BO; 0.1856mg/L.

MaCls4H,0 0416 mg/L
ZnCl, 328 gL
FeCly6H0 0.1598mg/L.
CoCl#6H,0 1428 gL
NeMoO2HO 726 gL

" CuCly2H,0 0012 gL
Na:EDTA2H,0 0.300 mg/L.
NaNO; 2550 mg/L
MgSOSTHO 1470 mgt
KPO, 1.044 mg, -
NaHCO, 1500 mg/L
NasSiO9H0 200 mg
NesSeby:SH0 0010 mg/L

“ThepH ofthemediumwilbe adjusted,asnecessary,to7.5 £0.1using 0.1
'N'NaOH or 10%HCL -

_—_—

A tm rem cern
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APPENDIXT
. DENTIFCATIONOFTESTSUBSTANCEBYSPONSOR

TobeCompletabySponsor
L TestSubstanceIdentity (nametobeusedinthereport):‘FOS(Perfluorooctane SulfonicAcid PotassiumSaltRefercaceSundard (f applicable: Analytical Standard: NA

InternalStandard:_1,12.2HHHHPerfluorooctaneSulfonicAcidTestSubstanceSampleCodoorBatchNumber:__Lot217
Test SubstancePurity(% ActiveIngredient): _ 98.9 Expiration Date: _2008

I TestSubseCharctrizaicn
Hitoysong pty ndomenerdriespeiosBlmoeposion coerchtisisSm orto hs ny aco CFSl? Ye x Mo

IL TestSubstanceStorageConditions
Plas fit recommendedscrage codons aWide trata],Lid.

Histe| Rintertoecodon Yo x MN
J —
_—

IV. TestConeenttions: . I—SERRE
onto 100%pr

V. Toxformation:
Memmalian:  RatLDSO 251mg/kg MouseLDSO_N/A
Aqui: InvertToxicity GOLCS0) FishTnicy(C50): 226g Raith Trou: 1 mat

A FT
Ot Todicty Information ochingfing ofcrcscsbetrnic5):
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APPENDIXII

- AnalyticalMethod ProvidedbySponsor

Sranples willbeanalyzed basedupon procedure provide bytheSpousorinthefollowinganalytical‘methods:

L Liquid ChromatographyMass Spectrometry(LCMS)MethodfortheDeterminationofReclluoroociaogSulfonic AcidPotassium Salt (PROS)InFreshwater,Saltwater andAlgalMedium

A copyoftheabovemethodwill bemaintainedin the rawdata,Theactualmethodklogyused toanalyz thetetsampleswillbedocumentedinthe rawdataandsummarized i th final report.

\ I
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AMENDMENT TO STUDY PROTOCOL
STUDY TITLE:  PFOS: A 96HOUR TOXICITY TEST WITH THE FRESHWATER DIATOM(Naviculapelliculosa)

PROTOCOL NO: 454/091799/NAVI6/SUB4S4 AMENDMENT NO: 1
SPONSOR: 3M Corporation PROJECT NO.: 454A-112
EFFECTIVE DATE: February 23,2000 3MLABREQUESTNO: 12723

AMENDMENT: Page2  ~;

Add: Experimental StartDate: February 25, 2000
Experimental Termination Date: February 29, 2000 .Test Concentrations: Negative Control, 70.0, 92.5, 125, 167, 225, 300 and 395 mg aL/LTest Substance No. 4675 .

REASON: Theaboveinformation wasnotknownwhen theprotocol wassignedbytheStudyDirector

AMENDMENT:ExperimentalDesign, Page 3

Change: Targetconcentrationswillnotexceed 100mg/L.orth solubility limi ofthetestsubstanceinwater.
To: ‘Targetconcentrationswillnotexceed 1000mg/Lorthesolubilitylimitofth testsubstanceinater
REASON: Nominaltest concentrations exceed 100 mg/L.

Ero yhSTUDY DI R DATE

JLABORATORY MANAGEMENT : Pa
= re— ]ALE Setitn, 004513SPORSORS REPRESENTATIVE DA
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AMENDMENT TO STUDY PROTOCOL

STUDYTITLE: PFOS: A 96-HOUR TOXICITY TEST WITH THE FRESHWATER DIATOM
(Naviculapelliculosa)

PROTOCOL NO: 454/091799/NAV96/SUB4S4 AMENDMENTNO.: 2

SPONSOR: 3M Corporation PROJECT NO.: 454A-112

EFFECTIVEDATE:February 28, 2000 3MLABREQUESTNO.: U2723

AMENDMENT:Biological MeasurementsPage 6

Add: Atthe eadofthetest,algistatic effects,whichresultintheinhibitionofcellgrowth,willbedifferentiatedfrom algicidaleffects,whichresultinthedeath ofcells.Aliquots(0.5mL)oftest solution willbetaken
fromcachreplicateofthosetreatmentgroups wheregrowthismaximallyinhibited.‘Maximallyinhibitedtreatmentsarethoseinwhichit cannotbevisuallydeterminedif livealgalcellsarepreseat(e.g,absence.‘ofcolortothetestsolution). ‘Thesealiquots willbepooled byconcentrationanddilutedwithuntreatedculturemedium to a concentrationof th test substancethattheoretically shouldnotaffect growth. A
‘negativecontrolwillbepreparedbydiluting a 0.5-mLaliquotfromonenegativecontrolreplicateto 100‘mLwithculturemedium.‘Growthofthesesubcultures willbemonitoredfor amaximumof 9daysto
determinewhetherinhibition of growth observed during the testisreversible.Sampleswillbecollectedforcellcountsatrecovery phase initiation,termination andatapproximately3-dayintervalsbetween- initiationandtermination. ‘Therecovery phasemaybeterminated oncealgalgrowthissufficientto
indicatethatthealgalcellscollectedfrom thetreatmentgroups havefully recoveredfromeffectsdueto
thetest substance.This will be determinedthroughvisualexamination ofthe recoverytestsolutions.

REASON: Toadd arecoveryphasetotheprotocol.

( 2A=oO 2/29/00
STUDY DIRECTOR DATE
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