
PFOS: A Se
Cladoceran((

...........



CHRONIC TOXICITYTO FRESHWATER INVERTABRATES(Daphniamagna)

TEST SUBSTANCE

Identity:Perfluorooctanesulfonate;mayalsobereferredtoasPFOS 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 takenfrom
3M lotnumber 217. Sample was storedunderambientconditionspriorto
testing.Puritydeterminedtobe 90.49% by LC/MS, 'H-HMR, 'GF-NMR and
elementalanalysestechniques.

METHOD

Method: OPPTS 850.1300,OECD Guideline211,and ASTM StandardE
1193-87.
Type: Semi-StaticLife-CycleToxicity
GLP: Yes
Year completed:Studycompleted1999. Reportcompleted2000
Species:Daphniamagna
Supplier:In-housecultures,WildlifeInternational,Ltd.,Easton,MD
Analyticalmonitoring:PFOS measured on days0,2,11,14,18,and 21.
Exposure period:21 days
Statisticalmethods: Survivaldatawas evaluatedon flrst-generation
daphnids,thenumber ofliveyoung and the lengthand dryweightofthe
survivingfirst-generationdaphnids. Survivaldatawere analyzedusing
Fisher'sexacttest.Reproductionand growth(lengthand dryweight)data
were evaluatedfor

*
normalityusingShapiro-Wilk'stestand for

homogeneity ofvarianceusingBartlett'stest.Analysisofvarianceand
Dunnett'stestwas used toidentifytreatmentgroupsthatwere statistically
significantincomparisontothenegativecontrol(p:s0.05).Allstatistical
testswere performedusinga personalcomputerwithSPSS/PC Version
2.0or'70XSTAT Release 3.5"statisticalsoftware.
Test organism age:< 24-hoursoldattestinitiation
Pretreatment:None

Test conditions
Dilutionwater:0.45@Lmfilteredwellwaterpassed througha UV
sterilizertoremove microorganismsand fineparticles
Dilutionwater chemistry (duringthe 4-week period
immediately preceding the test):

hardness: 124 (120-128)mgll as CaC03

alkalinity: 169 (164-172)mg/L as CaC03
pH: 8.2(8.0-8.3).
TOC: < 1.0mg/L



Conductivity:329(315-340)@Lmhos/cm
Ca/Mg ratio:35/13.5
Na/Kratio: 21.3/6.62

Stockand testsolutionpreparation:Primarystocksolutionwas
prepared indilutionwaterat46 mg/L. Itwas stirreduntilalltestsubstance
was dissolvedpriortouse. Aftermixing,theprimarystocksolutionwas
proportionallydilutedwithUV sterilizeddilutionwatertopreparefive
additionalstocksolutionsat nominal concentrationsof1.4,2.9,5.7,11,
and 23 mg/L. Alltestsolutionsappeared clearand colorless.

Renewal rate:Every Monday, Wednesday and Fdday.
Exposure vessels:250-mL plasticbeakerscontaining
approximately200 mL testsolution.The depthwas approximately
5 cm. ':
Number ofreplicates:10
Number oftestorganisms perreplicate:1
Number ofconcentrations:6 plusa negativecontrol

Feeding:Each testchamberwas fed0.3mL ofYCT (amixtureof
yeast,Cerophyllo,and troutchow at1800 mg TSS/L) and 0.60mL
ofSelenastrumcapticomutum (3.5x 107 cells/mL)once daily.

Lighting:Colortone@50 fluorescentlights.Intensityrangedfrom
329 -383 luxatthewatersurface.Photoperiodof16-hourslight,8-
hoursdarkwitha 30-minutetransitionperiod.

Water chemistry of new and old solutionsduring the study:
Dissolved oxygen range (0- 21 days):

8.3- 8.9mg/L (negativecontrolexposure)
8.3- 9.0mg/L (12mg/L exposure)
8.4- 8.9mg/L* (48mg/L exposure)

pH range (0- 21 days)
8.1- 8.4 (negativecontrolexposure)
8.2- 8.5 (12mg/L exposure)
8.4- 8.5*(48mg/L exposure)

Test temperature range (0- 21 days)
19.4- 20.1OC (negativecontrolexposure)
19.4- 20.1OC (12mg/L exposure)

19.4- 19.50C*(48mg/Lexposure)

(Measurements discontinuedatDay 3 due to100%
mortality.

Element basis:Survival,reproductionand growth. Effectconcentrations
based on survival.



Methodofcalculatingmean measuredconcentrations:arithmetic
mean

RESULTS

Nominal concentrations:Negative control,1.4,2.9,5.7,11,23, 46 mg/L
Measured concentrations: <LOQ, 1.5,2.9,5.6,12,24,48 mg/L
Element value: 21-day NOEC 12 mg/L

21-day LOEC 24 mg/L
21-day MATC 17 mg/L

2 nd generationacutesurvivalNOEC = 12 mg/L

Allelement valuesbased on mean measured concentrations

AnalyticalMethodology: Analyses oftestsolutionswere performed at
WildlifeInternationalLtd.usinghighperformanceliquidchromatography
withmass spectrometricdetection(HPLC/MS). When determiningthe
concentrationofthetestsubstance inthetestsolutions,thesame and
most prominentpeak response forthetestsubstancewas used. No
attemptwas made toquantifyon the basisofindividualisomeric
components. The LOQ (limitofquantitation)was 0.458 mg/L inthisstudy.
The mean proceduralrecoveryofmatrixfortificationsanalyzed
concurrentlyduringsample analysiswas 104%. Measured valuesofnew
samples ranged from 94 to 121% ofnominal. Measured valuesfrom the
old solutionsranged from 90 to 108% ofnominalvalues.PFOS was stable
throughoutthe renewalperiods.



Summary ofanalyticalchemistrydata:

NominalTest Mean Measured Percentof
Concentration, Measured DuplicateValuesat0,2,11, 14,iB.and Concentration, Nominal

mg/L 21 Days, Respectively,mg/L mgil

Negafive Control All< LOO - -

1.4 1.78,1.72.1.58,1.56,1.38,1.47,1.36,1.32,1.38. 1.5 107
1.43,1.50,1.45

2.9 3.20,3.05,3.01,3.07,2.75,2.77,2.85,2.71,2.79. 2.9 100
2.81,2.81,.2,82

5.7 5.97,5.87,5.65,5.72,5.63,5.59,5.36,5.39,5.58, 5.6 98
5.75,5.24.5.37

11 11.5, 12 109
11.6,11.5,11.3

23 24.2,23.1,24.0,24.6.22.8,22.5,23.6,23.1,24.8, 24 104
26.0,alldaphnidsdead after18-days exposure

46 47.3,48.0.49.1,49.4,alldaphnidsdead after2-days 48 104
exposure I

NOTE: Mean measured concentrationswere determinedfromnew (renewal
solutions)and correspondingoldsolutionsduringeach week ofthetest.Days 0,
11,and 18 are"new"and days 2,24,and 21 are "old".

Biologicalobserv
'
ations

Survival:Allsurvivingfirstgenerationdaphnidsappeared normal
attesttermination.Survivalinthe24 and 48 mg/L treatmentswas
statisticallysignificantlydifferentfromthenegativecontrolgroup.
Reproduction:Daphnids inthe controland treatmentgroups :512
mg/L startedproducingneonateson Day 9. The Bonferronit-test
showed thatreproductionwas notsignificantlyreduced inany
treatmentgroup :512mg/L (p>0.05).The 24 and 48 mg/L
treatmentgroupswere notincludedinthestatisticalanalysisofthe
reproductiondatadue toa statisticallysignificanteffecton survival.
Growth: The Bonferronit-testshowed thatmean lengthand dry
weightinthetreatmentgroups :512mg/L were notsignificantly
reducedincomparisontothenegativecontrol(p> 0.05).
Second GenerationAcute Exposure: After48-hoursofexposure,
survivalinthenegativecontrolwas 95%. Survivalinthe 1.5,2.9,
5.6,12,and 24 mg/L treatmentgroupswas 100,100,100,90,and
0% respectively.Survivalinthe24.mg/L treatmentgroupwas
significantlydifferentfromthenegativecontrol(p :50.05).



Summar@y PercentMortality
Mean Measured
Concentration, Day 7 Day 14 Day 21

mg/L

NegativeControl 0 0 0

1.5 0 0 10

2.9 0 0 10

5.6 0 0 10

12 0 10 10

24 70 90 100

48 100 100 100

Second GenerationMortality

Mean Measured Total Number Cumulative
Concentrations,mgA. Number Aliveafter Percent

Exposed 48-hours Dead

NegativeControl 20 19 6

1.5 20 20 0

2.9 20 20 0

5.6 20 20 0

12 20 18 10

24 8 0 100

Summary ofLengthand Dry Weight ofSurviving
Individually-ExposedFirst-GenerationDaphnids

Mean Measured Number of TotalLength,Mean DryWeight,Mean + SD,
Concentration,mg/L Surviving + SD, mm mg

Daphnids

NegativeControl 10 4.65+0.111 0.695+ 0.100

1.5 9 4.66+0.118 0.669+ 0.0623

2.9 9 4.62+0.100 0.724+ 0.110

5.6 9 4.61+0.124 0.727+ 0.0665

12 9 4.59+0.102 0.723+ 0.0661

24 0

48 0



Reproduction

Mean Measured Number of Mean LiveYoung FirstDay of TotalNumber of TotalNumber of
Concentration,mg/L Surviving SurvivingAdult Reproduction Dead /Immobile Aborted Eggs

Daphnids Daphnid(+SD) Neonates

Negative Control 10 122+19.2 9 0 0

1.5 9 142+24.7 9 0 0

2.9 9 136+17.9 9 0 0

5.6 9 132+19.6 9 0 0

12 9 119+26.5 9 1 0

24 0 11 10 0

48 1 0 1 None

CONCLUSIONS

There were no adverseeffectson survival,reproductionorgrowthof
Daphnia magna exposed tothetestsubstanceatconcentration<12 mg/L
for21 days. Daphnia magna exposed to24 and 48 mg/L had significantly
reduced survival.

Authorand/orsubrnifter:3M Company, EnvironmentalLaboratory,P.O.
Box 33331, St.Paul,Minnesota,55133

DATA QUALITY

Reliability:Kimischranking1.
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TEST SUB
.
STANCE: PFOS (PerfluorooctaneSulfonicAcidPotassiumSalt)

STUDY: PFOS: A Semi-StaticLife-CycleToxicityTestwiththe
Cladoceran(Daphniamagna)

NOhffNAL TEST

CONCENTRANONS NegativeControl,1.4,2.9,5.7,11,23 and46 mg a.i.[L

NEAN NEASURED TEST

CONCENTRATIONS: NegativeControl,1.5,2.9,5.6,12,24 and48 iiiga.i.AL

TEST DATES: ExperimentalStart- July12,1999
BiologicalTermination- August2,-1999
ExperimentalTermination- August4,1999

LENGTH OF TEST: 21 Days

TEST ORGANLSHC NeonateCladocerans(Daphniamagna)

SOURCE OF TEST ORGANISMS: WildlifeInternationalLtcLcultures
Easton,Maryland 21601

AGE OF TEST ORGANISMS: Juveniles< 24 hoursold

NOEC: 12 mg a.i.AL

LOEC: 24 mg a.i./L

g MATC: 17 mg a.i.AL
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INTRODUCNON

ThisstudywasconductedbyWildlifeInternationalLtcLfor3M CorporationattheWildlifeWamationalLtd.aquatic

toxicologyfacilityinEaston,Maryland.The in-lifephaseofthetestwas conductedfrom July12,1999 toAugust2,1999.

R.awdatageneratedby WildlifeInternationalLtd.and acopy ofthefinalreportarefiledunderProjectNumber454A- 109in

arcluveslocatedon theWildlifeInternationalLtcLsite.

OBJECTIVE

The objectiveofthisstudywas todeterminetheeffectsofPerfluorooctaneSulfonicAcidPotassiumSalt(PFOS)m

thesurvival,growthand reproductionofthecladoceran(Daphniamagna)duringa 21-dayexposureperiodundersemi-

statictestconditions.

EXPERIMIENTAL DESIGN

Daphnidswereexposedtoa geometricseriesofsixtestconcentrationsand anegative(dilutionwater)control.Ten

replicatetestchamberswere maintainedineachtreatmentand controlgroupwithone daphnidineachtestchamber.

Nominal testconcentrationswere selectedin consultationwiththeSponsor,and werebasedupon theresultsof an

exploratoryrangefindingtoxicitytest.Nominal testconcentrationswere 1.4,2.9,5.7,11,23 and46 mg a.i.AL.Mean

measuredconcentrationsweredeterminedfrom new andcorrespondingoldsolutionsduringeachweek oftheteslDaphnids

weretransferredtonew solutionseveryMonday, Wednesday andFridayduringthetest.

First-generationdaphnidswereobserveddailyforsurvival,theonsetofreproduction,andclinicalsignsoftoxicity.

With theonsetofreproduction,thenumber ofsecond-generationneonateswerecounted(numberofliveneonates,number

of deadorimmobileneonatesand number ofabortedeggs)everyMonday, Wednesday andFridayduringthetest.If

available,twentysecond-generationneonatesfromeachtreatmentandthecontrolwereexposedunderstatictestconditions

for48 hours.At testtemiination,thelengthand dryweightofeachfirst-generationdaphmd was determined.The no-

observed-effect-wneentration(NOEC) andlowest-observed-effect-concent.ration(LOEC)were&tmined byexamination

ofthemortality,growthandreproductiondata.The maxunum acceptabletoxicantcm=tr-&on (MATC) wascalculatedas

thegeometricmean oftheNOEC andLOEC.

AMENDED
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MATERL4J,SAND METHODS

Thestudywasconductedbasedontheproceduresoutlinedintheprotocol"PFOS:A Semi-StaticLife@CycleToxicity

TestwiththeCladoceran(Daphniamagna)".TheprotocolwasbasedonproceduresoutlinedintheU.S.Environmental

ProtectionAgencySeries850 - EcologicalEffectsTestGuidelinesOPPTS Number 850.1300(1);OECD Guideline211:

Daphnia magna ReproductionTest(2);StandardEvaluationProcedure,Daphnia magna Life-(7),de(21-DayRenewal)

ChronicToxicityTest(3);andASTM StandardE 1193-87,StandardGuideforConductingRenewalLife-CyvleToxicity

TestswithDaphnia magna (4).

TestSubstance

The testsubstancewas receivedfrom 3M Corporationon October29,1998 andwas assignedWildlifeInternational

Ltd.idenfificationnumber 4675. The testsubstancewas describedasa whitepowder.Itwas identifiedasFC-95 fromlot

number217 (T-6295).Informationprovidedby theSponsorindicatedapurityof98.9%,andanexpirationdateof2008.

The testsubstancewas reanalyzedby theSponsorandtheCertificateofAnalysisdatedMarch 9,2000 in&catedapurityof

90.49%. The testsubstancewas storedatambientroom temperature.

Pnaration ofTestConcentrations

A primarystocksolutionwas preparedby addingthetestsubstancetoUV sterilizeddilutionwaterataconcentration

of46mga.i./L.The testsolutionwas stirredwithanelectricstainlesssteeltop-downmixeruntilallthetestsubstar=was

dissolved.The primarystocksolutionwas proportionallydilutedwithUV sterilizeddilutionwatertopreparetheotherfive

testconcentrations.New solutionswere preparedforeachrenewalday.Aftermixing,alltestsolutionsappearedclearand

colorless.Allreportedtestconcentrationswere adjustedforthepurityoftheactiveingredientinthetestsubstance

(90.49%).

TestOr&am@sm

The cladoceran,Daphnia magna, was selectedas the testspeciesfor thisstudy. Daphnids are representativeof an

unportantgroupofaquaticinvertebratesand were selectedforuseinthetestbasedupon pasthistoryofuseand easeof

culturingin-thelaboratory.Daphnid neonatesusedinthetestwerelessthan.24-hoursoldandwereobtainedfromcultures

maintainedby WildiffehiternationalLtd.,Easton,MarylancL

AMENDED
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Adultdaphnidswere culturedatapproximatelythesame temperatureasusedduringdw testinWildlifeIntm=onaL

Ltd.wellwater.Daphnidsinthecultureswereheldforatleast27 dayspriortocollectionofthejuvenilesfortesting.The

adultsshowed no signsofdiseaseorstressduringtheholdingperiod.Duringthe14-dayholdingperiodprecedingthews@

watertemperaturesrangedfrom 20.0to20.3*C.The pH ofthewaterrangedfrom 9.3to8.5and dissolvedoxygenranged

from 8.2to 8.8mg/L. Instrumentationand methods usedforwatermeasurementsaredescribedintheEnvironmental

Conditionssectionofthisreport.

Neonatedaphnids(<4 hoursold)wereobtainedfortestingfromsixindividualadultdaphnids.At testinitiation,the

juveniledaphmds werecollectedfrom theculturesand placedinglassbeakersone totwo atatimeuntileachbeaker

contained10daphnids.The beakerswerethenimpartiallyassignedtotreatmentgroups.One daphnidwasthent-amfmted

toeachtestchamberusinga wide-borepipetunderneaththeair/waterinterface.Daphnids intheculturesandthoseusedin

thetestwerefedamixtureofyeast,CerophyRs,andtroutchow (YCT, 1800mg TSS/L),aswellasa suspensionofthe

freshwatergreenalga,Selenastrumcapricornutum(3.5x 107 ceUs/mL).'Duringthetest,eachtestchamberwas fed0.3mL

ofYCT and 0.60mL ofSelenastrumoncedaily.

TestApparatus

Testchamberswere250-mL plastic(Nalgene)beakerscontainingapproximftly200 mL oftestsolutiorlThedepth

oftestsolutioninarepresentativetestchamberwas approximately5 cnL Test.chamberswererandomlypositionedby

treatmentgroupinan environmentalchamber settomaintaina temperatureof20± I'C. The waterbathwas enclosedina

plexiglasshood tominimizethepotentialforcross-contamination.The testchamberswerelabelledwiththeprojectnumber,

testconcentrationand replicate.

DilutionWater

The waterusedforculturingandtestingwas freshwaterobtainedfroma wellapproximately40 metersdeeplocated

ontheWildlifeInternationalLtd.site.The wellwaterischaracterizedasmoderately-hardwater.The specificconductar=,

hardness,alkalinity,andpH ofthewellwaterduringthefour-weekperiodimmediatelyprecedingthetestarepresentedin

AppendixI.

The wellwaterwas passedthrougha sandfiltertoremoveparticlesgreaterdm approximately25 @m, andpumped

intoa 37,800-Lstoragetankwherethewaterwas aeratedwithspraynozzles.Priortouse,thewateragainwas filteredto
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0.45pm andpassedthroughaUV sterilizertoremove nucroorgamsms andfineparticles.The resultsofperiodicanalyses

performedtomeasuretheconcentrationsofselectedcontaminantsinwe:lwaterusedby WildlifeInternationalLtcLare

presentedinAppendix]I.

EnvironmentalConditions

Lightingusedtodlummatetheculturesandtestchambersdunng culturingandtestingwas providedby fluorescent

tubesthatemittedwavelengthssimflartonaturalsunlight(Colortone's50).A photoperiodof16hoursoffightand8 hours

ofdarknesswas controlledwithanautomatictimer.A 30-minutetransitionperiodoflowlightintensitywas providedwhcn

lightswenton andofftoavoidsuddenchangesinlighting.Lightintensitywas measuredattestinitiationand atweekly

intervalsthereafterwitha SPER ScienfificLtd.lightmeter.Lightintensityrangedfrom329 to383 luxatthesurfaceofthc

water.

Temperaturewas measuredinalternatingreplicatesofeachtreatmentandthecontrolgroupattestinitiation,inold

andnew testsolutionsonrenewaldays,andattestterminationusingahquid-in-glassthermometer.Temperaturewas also

measuredcontinuouslyinone negativecontrolreplicateusinga FulscopeER/C Recorder.The targettesttemperature

duringthetestwas 20± 1*C. Dissolvedoxygenwas measureddailyinalternatingreplicatesduringthefirstsevendaysof

thetest,inoldandnew solutionson renewaldays,and attesttermination.MeasurementsofpH were made inalternating

replicatesattestinitiation,inoldandnew solutionson renewaldaysand attestwrmination.Hardness,alkalinityand

specificconductanceweremeasuredinthenegativecontrolandthehighesttestconcentrationwithsurvivingdaphnidsattest

initiationand atapproximatelyweeklyintervalsthereafter.

MeasurementsofpH weremade usinga FisherAccumet Model 915 pH meter,anddissolvedoxygenwas measured

usinga YellowSpringsInstrumentModel 5IB dissolvedoxygenmeter.Specificconductancewas measuredusingaYellow

SpringsInstrumentModel 33 Salinity-Conductivity-TemperaWmmeter.Hardnessandalkalinitymeasuremcntsweremade

by titrationbasedon proceduresinStandardMethods for theExaminationofWater and Wastewater(5).

BiolggicalObservationsandMeasurements

The firstgenerationdaphnidswereobserveddailyduringthetestforsurvival,theonsetofreproduction,andclinical

signsoftoxicity.The criteriafordeathincludedwhiteopaquecoloration,lackofmovement ofappendages,absenceof

heartbeatand lackofresponsetogentleprodding.Immobilizationwas definedaslackofmovement exceptforminor
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spontaneousrandom movement oftheappendages.The presenceofeggsinthebroodpouch,abortedeggs,malesor

ephippiawerealsorecordecl

With theonsetofreproduction,thenumber ofsecond-generationneonateswere counted(numberofliveneonates,

number ofdeadorirnmobileneonatesand number ofabortedeggs)andrecordedeveryMonday, Wednesday andFriday

duringthetest.At eachobservationperiod,thelivefint-generationdaphnidswere retainedand thesecond-generation

daphnidswere discardeclOn Day 14,thesecond-generationneonateswere collectedand usedforthesecond-generation

acuteexposure.At testtermination,thelength(measuredfromtheapexofthehead tothebaseofthespine)andchyweight

weredeterminedforeachsurvivingffi-st-generationdaphniclThe individualdaphnidswereremovedfromthetestchambers

andplacedintotaredaluminumdryingpans. The lengthofeachdaphnidwas determinedusinga caliper.The panswere

thenplaced'ina dryingoven atapproximately60*C forapproximately43 hours.The panswere removedfrom thedrying

oven andplacedina desiccatortocool.When cool,thepans wereweighedusinga MettlerAE-240 analyticalbalance.

StatisticalAnalyses

Statisticalanalyseswere performedon survivaloffirst-generationdaphnids,thenumber ofliveyoungandthele@gth

and dryweightof thesurvivingfirst-generationdaphnids.Survivaldatawere analyzedusingFisher'sexacttest

ReproductonandgrowthOengthanddryweight)datawere evaluatedfornormalityandhomogeneityofvarianceusingthe

Shapiro-Wilk'stestand Bartlett'stest,respectively.Dunnett'stestwas thenusedtoidentifytreatmentgroupsthatwere

statisticallysignificantincomparisontothenegativecontrol(p !g0.05).

AR statisticaltestswereperformedon apersonalcomputerusingTOXSTAT Version3.5(6)statisticalsoftware.

AnglyficalChemis

Watersampleswerecollectedfromnew and oldsolutionseachweek duringthetest.Duplicatesamplesofnew

solutionswerecollectedfrom thefreshlypreparedsolutions.Duplicatesamplesoftheoldsolutionswerecollectedfrom a

compositeofthermnainingrephcatetestchambers.Sampleswerecollectedinplastic(Nalgmes)bottlesandweremialy@

assoonaspossiblewithoutstorage.AnalyticalproceduresusedintheanalysisofthesamplesareprovidedinAppendixIll.
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RESULTS AND DISCUSSION

VerificationofTestConcentrations

ResultsofanalysestomeasureconcentrationsofPFOS inwatersiunplescollectedduringthetestarepresentedin

TableI andtheanalyticalchemistryrepor@(AppendixUD. Nominal concentrationsusedinthestudywere1.4,2.9,5.7,11,

23 and46 mg a.i.AL.Measured valuesofnew samplesrangedfrom94 to121% ofnominalvalues,whereasmeasuredvalues

fromtheoldsolutionsrangedfrom90 to108% ofnominalvalues.Consequently,PFOS was stablethroughouttherenewal

periods.When measuredconcentrationsof samplescollectedduringeachweek of thetestwere averaged,themean

measuredconcentrationswere 1.5,2.9,5.6,12,24 and48 mg a.i./L,whichrepresented107,100,98,109P104and104% of

nominal,respectively.The resultsofthestudywere basedon mean measuredconcentrations.

Physicaland ChemicalMeasurementsofWater

Measurementsoftemperature,dissolvedoxygenand pH arepresentedinTables2,3 and 4,respectively.Water

temperaturemeasurementswerewithintherangeof20± 1*C establishedforthetest.Dissolvedoxygenconcentrations

remained2!8.3mgtl (91% ofsaturation)throughoutthetestMeasurementsofpH rangedfrom8.1to8.5.

Measurements ofspecificconductance,hardnessand alkalinityinthenegativecontrolandthehighesttreatmentgroup

arepresentedinTable5. No apparentdifferenceswereobservedforany oftheseparametersthroughouttheexposure

period.

Survivaland BiolopicalObservations

A summary oftheresultsoftheobservationsofmortalityandsublethalsignsoftoxicityforfa-st-gmerationdaphnids

areshown inTable6. DailyobservationsareprovidedinAppendixV. After21 daysofexposure,survivalinthenegative

controlgroupwas100%. Survivalinthe1.5,2.9,5.6,12,24and48 mg a.i./Ltreatmentgroupswas 90,90,90,90,0 and

0%, respectively.At testtermination,allsurvivingdaphnidsexposedtoPFOS appearednormal.Fisher'sexacttestshowed

thatsurvivalinthe24 and 48 mg a.i./Ltreatmentgroupswas statisticallydifferentwhen comparedtothenegativecontrol

(p!@0.05).

AMENDED
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RWoducti

A summary ofthemean number ofliveyoung producedby thefirst-generationdaphnidsispresentedinTable7.A

completelistingofthe number ofneonatesproducedisprovidedinAppendixV. DaphnidsinthecontrolandPFOS

treatmentgroups:@12mg a.i./Lstartedproducingneonateson Day 9.Therewere no observationsofabortedeggsinany

treatmentgroup.Reproductionaveraged122youngperadultinthenegativecontrol.Reproductioninthe1.5,2.9,5.6and

12mg a.i./Ltreatmentgroupsaveraged142,136,132 and 119young peradult,respectively.The Bonferronit-testshowed

thatreproductionwas notsignificantlyreducedinanytreatmentgroup:g12mg &i./L(p> 0.05).The24and48mga.i./L

treatmentgroupswerenotincludedinthestatisticalanalysisofreproductionduetoastatisticallysignificanteffecton

survival.

Growth

A summary ofthemean lengthsand mean dryweightsofthesurvivingfirst-generationdaphnidsarepresentedin

Table8. IndividualmeasurementsareprovidedinAppendixVI. The mean lengthand dryweightoffirst-generation

daphnidsinthenegativecontrolwas 4.65mm and0.695mg, respectively.The Bonferronit-testshowed thatmean length

anddryweightinthePFOS treatmentgroups 12mg a.i.ALwere notsignificantlyreducedincomparisontothenegative

control(p> 0.05).

Ser,ond-GenerationAcuteExposure

The resultsofthesecond-generationacuteexposurearepresentedinTable9.After48-hoursofexposure,survivalin

thenegativecontrolwas 95%. Survivalinthe1.5,2.9,5.6,12and24 mg a.i./Ltreatmentgroupswas 100,100,100,90and

0%, respectively.Fisher'sexacttestshowedthatsurvivalinthe24 mg a.i./Ltreatmentgroupwas significantlydifferent

fromthenegativecontrol(p:T,0.05).

CONCLUSIONS

Therewere no adverseeffectson survival,reproductionor growthof Daphnia magna exposed to PFOS at

concentrations:@12 mg a.i./Lfor21 days. Daphnia magna exposedto24 and 48 mg a.i./Lhad significantlyreduced

survival.Consequently,theLOEC forthisstudy,basedon survivalwas 24 piga.i./L.The NOEC was 12mg a.i./Landthe

MATC was calculatedtobe 17mg a.i./L.The resultsofthesecond-generationacuteexposurealsoindicatedaNOEC of12

mg a.i./L.

AhffiNDED
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TableI

Summary ofAnalyticalChemistryData

§ponsor: 3M Cozpomtioii
TestSubstance: PFOS
TestOrganism: Cladoceran,Daphnia magna
DilutionWater: Well Water

MeanNominalTest MeasuredConcentmtion Day 0 D;a 2 D 11 D 14 D I Day 21 Concentration(mga.i./L) ew
(o
rd) @gld) eLw' (Old) (msta.i.AL)

NegativeControl <L88 <L <L82 < L82 <-OQ<L <<L <L <1 <L < L
1.4 1.78 1.58 1.38 1.36 1.38 1.50 1.51.72 1.56 1.47 1.32 1.43 1.45
2.9 3.20 3.01 2.75 2.85 2.79 2.81 2.93.05 3.07 2.77 2.71 2.81 2.82
5.7 5.97 5.65 5.63 5.36 5.58 5.24 5.65.87 5.72 5.59 5.39 5.75 5.37
11 11.5 11.6 11.3 11.2 11.8 11.5 1211.5 11.8 11.3 11.6 11.6 11.3
23 24.2 24.0 22.8 23.6 24.8 -2 2423.1 24.6 22.5 23.1 25.0 _2

46 47.3 49.1 2
48248.0 49.4

'Ilelimitofquantitation(LOQ) was 0.458mg a.i./L.
discontinui@ddue to100% mortality.
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Table2

TemperatureofWater intheTestChambers'

Sponsor: 3M Corporation
TestSubstance: PFOS
TestOrganism: Cladoceran,Daphnia magna
DilutionWater: WellWater

Temperature(*C)
Mean Measured

TestConcentration
Day 0 Day 2 Day 4 Day 7 Day 9

(mga.i./L) New Old New Old New Old New Old New

NegativeControl 19.4 19.6 19.5 19.5 19.6 19.8 19.8 20.0 20.1

1.5 19.4 19.6 19.5 19.5 19.6 19.8 19.8 20.0 20.1

2.9 19.4 19.6 19.5 19.5 19.6 19.8 19.8 20.0 20.1

5.6 19.4 19.6 19.5 19.5 19.6 19.8 19.8 20.1 20.1

12 19.4 19.5 19.5 19.5 19.6 19.8 19.8 20.1 20.1

24 19.4 19.5 19.5 19.5 19.7 19.8 19.8 20.1 20.1

48 19.4 19.5 19.5 --2 -- -- -- -- --

'TemperaWm measuredrontmuouslyduringthetestrangedfrom 19;0*Cto20.OOC.
2 No Me&%Z=ent takendue toIooo/MorUhty.
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Table2 (Continued)

TemperatureofWater intheTestChambers'

Sponsor: 3M Corporation
TestSubstance: PFOS
TestOrganism: Cladoceran,Daphnia magna
DilutionWater: WellWater

Temperature C)
Mean Measured

Day 14 Day 16 Day 18TestConcentration
(mg&i./L) Old New Old New Old New

NegativeControl 19.9 19.8 19.9 19.8 20.1 20.1

1.5 19.8 19.8 19.9 19.8 20.1 20.1

19.8 19.8 19.9 19.9 20.0 20.1

5.6 19.9 19.9 19.9 19.9 20.1 20.1

12 19.9 19.9 19.9 19.9 20.1 20.1

24 19.9 19.9 20.0 19.9 20.1 --2

48 -- -- -- -- --

'Temperaturemeasuredcontinuouslyduringthetestrangedfi-om19.OOCto20.0-C.
2 Measurementsdiscontmueddue to 1000/.mortality..
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Table 3

DissolvedOxygen ContentofWater intheTestChambers'

Sponsor: 3M Corporation
TestSubstance: PFOS
TestOrganism: Cladocemn, Daphnia magna

DilutionWater Well Water

DissolvedOxygen Concentration(mg/L)
Mean Me&%ued

Test Concentration Day 0 Day I Day 2 Day 3 Day 4 Day 5 Day 6
(mg ai./L)

New Old Old New Old Old Now Old Old

NegativeControl 8.3 8.3 8.6 8.9 8.7 8.6 8.6 8.7 8.8

1.5 8.3 8.3 8.6 8.9 8.8 8.6 8.8 8.8 8.8

2.9 8.3 8.3 8.6 8.9 8.8 9.6 8.8 8.8 8.9

5.6 8.3 8.3 8.6 8.9 8.8 8.6 8.8 8.8 8.9

12 8.3 8.3 8.6 9.0 8.8 8.6 8.8 8.8 8.8

24 8.4 8.3 8.6 8.9 8.8 8.6 8.8 8.8 8.9

48 8.4 8.4 8.6 8.9 - - - -

'A dissolvedoxygen concentrationof 5.4mg/L mpmmts 60% saturationat20*C infi-eshwater
2Measurements discontinueddue to 1000/9mortality
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Table3 (Continued)

DissolvedOxygen ContentofWater intheTestChambers'

Sponsor: 3M Corporation
TestSubstance: PFOS
TestOrganism: Cladocem, Daphnia magna
DilutionWater WellWater

DissolvedOggen Concentration(mg/L)

Mean Measured
TestConcentration

D!% 9 Dg 11 D 14 Day 16 D

(mg &i./L)
Old New Old New Old New Old New Old

NegativeControl 8.7 8.8 8.4 8.7 8.4 8.8 8.8 8.8 8.4

1.5 8.7 8.9 8.4 8.8 8.4 8.8 8.8 8.8 8.4

2.9 8.7 8.9 8.4 8.8 8.4 8.8 8.8 8.8 8.5

5.6 8.7 8.8 8.5 8.8 8.4 8.8 8.8 8.8 8.4

12 8.7 8.8 8.4 8.8 8.4- 8.8 8.8 8.8 8.4

24 8.7 8.9 8.4 8.8 8.5 8.9 8.9 8.9 8.4

48 -- --

'A dissolvedoxygen concentrationof5.4mg/L represents60*/osaturationat20*C infi-eshwater.

'No measurement takendue to1000/9mortality.
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Table4

pH ofWater intheTestChambers

Sponsor: 3M Corporation
TestSubstance: PFOS
TestOrganism: Cladoceran,Daphnia magna
DilutionWater: WellWater

pH
Mean Measured Day 0 Day 2 Day 4 Day 7 Day 9TestConcentration
(mg&i./L) New Old New Old New Old New Old

NegativeControl 8.3 8.3 8.1 8.4 8.2 8.4 8.4 8.3 8

1.5 8.4 8.4 8.2 8.4 8.2 8.5 8.3 8.4 8

2.9 8.4 8.4 8.2 8.4 8.2 8.5 8.3 8.4 8

5.6 8.4 8.4 8.2 8.5 8.2 8.5 8.4 8.4 8

12 8.4 8.4 8.3 8.5 8.3 8.5 8.4 8.4 8

24 8.4 8.4 8.3 8.5 8.4 8.5 8.5 8.5 8

48 8.5 8.4 8.4

'Measurementsdl%continueddue toIW% mortality.
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Table4 (Continued)

pH ofWater intheTestChambers

Sponsor: 3M Corporation
TestSubstance: PFOS
TestOrganism: Cladoceran,Daphnia magna
DilutionWater: WellWater

pH
Mean Measured

Day 14 Day 16 Day 18TestConcentration
(mgai./L) Old New Old New Old New

NegativeControl 8.3 8.2 8.3 8.1 8.3 8.2

1.5 8.3 8.2 8.3 8.1 8.3 8.2

2.9 8.3 8.2 8.3 8.1 8.3 8.2

5.6 8.3 8.3 8.3 8.1 8.3 8.2

12 8.4 8.3 8.3 8.2 8.3 8.3

24 8.4 8.3 8.3 8.3 8.4

48 --

'Measurementsdiscontinueddueto100% mortality.
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Table5

SpecificConductance,HardnessandAUmlinityintheNegativeControl
andHighestTreatmentGroup TestChambers

Sponsor: 3M Corporation
TestSubstance: PFOS
TestOrganism: Cladoceran,Daphnia magna
DilutionWater: WellWater

ES&ativeControl
Time

Parameter RE 0 Day 7 Dg 14 Day@i
SpecificConductance 310 320 310 315

(IUMIIOS/CM)

Hardness 136 128 132 128
(mg/LasCaC03)

Alkalinity 178 176 172 170
(mg/LasCaC03)

Time

Parameter oi Day 72 D!l 142 Day 2 13

SpecificConductance 310 320 310 320
Gzmhos/cm)

Hardness 136 128 132 128
(mg/L asCaCO3)

Alkalinity 178 176 174 174
(mg/LasCaCO3)

48 mg a.i./Ll/24!!Iga.i./L212 mg a.i./L3

ANM'NDED
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Table6

Summary ofCumulativePercentMortalityand Treatment-RelatedEffects'forFirst-GenerationDaphr

Sponsor: 3M Corporation
TestSubstance: PFOS
TestOrganism: Cladoreran,Daphnia magna
DilutionWater: Well Water

Mean Measured CumulativeObservationstoDay 7 CumulativeObservationstoDay 14 Cinnulative
TestConcentration % % % % %

(mga.i.)L) Mortality Immobile Effects Mortaii!x Immobile Effects Mortality

NegativeControl 0 0 iOAN 0 0 10AN 0

1.5 0 0 IOAN 0 0 10AN 10

2.9 0 0 10,kN 0 0 10AN 10

5.6 0 0 10AN 0 0 10AN 10

12 0 0 IOAN 10 0 9 AN 10

24 70 0 3 AN 90 0 1AN ioo*

48 100 0 100 0 ioo*
I OBDI VedE@ec -N= AppearsNormal.di:tt

Inicatesasii@ tdiffermceformthenegativecon6l on D!y 21 usingFisher'sexacttest 0.05).
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Table 7

Summary ofDaphnia magna ReproductionDuringtheLife-CycleToxicityTest

Sponsor: 3M Corporation
TestSubstance: PFOS
TestOrganism: Cladoceran,Daphnia magna
DilutionWater: Well Water

Mean Measured Number ofSurviving Mean LiveYoung/ First.Day Total
TestConcentration Individuafly-Exposed SurvivingAdultDaphnid of Dead/I

(mg&i./L) Daphniclg (±SD) Reproduction

NegativeControl 10 122(±19.2) 9

1.5 9 142(±24.7) 9

2.9 9 136(±17.9) 9

5.6 9 132(±19.5) 9

12 9 119(±26.5) 9

24' 0 11

48' 0 None

'Thistreatmentwas excludedfrom thestatisticalanalyses.ofreproductiondue toa statisticallysignfflcantsurvivaleffect.
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Table8

Summary ofLengthandDry WeightofSurviving
Individually-ExposedFirst-GenerationDaphnids

Sponsor: 3M Corporation
TestSubstance: PFOS
TestOrganism: Cladoceran,Daphnia magna
DilutionWater: Won Water

Mean Measured Number of
TestConcentration Individually-Exposed TotalLength(mm) DryWeight(mg)

(mga.i./L) SurvivingDaphnids Mean (±SD) Mean (±SD)

NegativeControl 10 4.65(±0.111) 0.695(±0.100)

1.5 9 4.66(±0.118) 0.669(±0.0623)

2.9 9 4.62(±0.100) 0.724(±0.110)

5.6 9 4.61(±0.124) 0.727(±0.0665)

12 9 4.59(±0.102) .0.723(±0.0661)

24 0

48 0

AMENDED
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Table9

CumulativePercentMortality/hmobilityandTreatrnent-RelatedEffects'forSecond-GenerationD

Sponsor 3M Corporation
TestSubstance: PFOS
TestOrganism: Cladocemn,Daphnia magna
DilufionWater Well Water

Mean Measured 5 Hours 24 Hours .,,(Percent
Concentration Daphnial Number Number Number Number immobile Numbe
(mg a.iJL) Replicate Replicate

Dead Immobile - Effects Dead hnmowe Effects and Dead Dead

NegativeControl A 10 0 0 10AN 0 0 10AN 0 0
B 10 0 0 10AN 0 0 10AN I

1.5 A 10 0 0 10AN 0 0 IOAN 0 0
B 10 0 0 10 AN 0 0 10AN 0

2.9 A 10 0 0 10 AN 0 0 10 AN 0 0
B 10 0 0 IOAN 0 0 10 AN 0

5.6 A 10 0 0 10 AN 0 0 10 AN 0 0
B 10 0 0 10 AN 0 0 10 AN 0

12 A 10 0 0 10AN 0 0 10AN 0 1
B 10 0 0 10AN 0 0 IOAN 1

24 A 4 0 0 4 AN I I IANIC 50 4
B 4 0 0 4 AN 2 0 IAN,.IC 4

ObservedEffects:AN AppearsNormal, C - Lethargic

Indicatesa significantdifferencefromthenegativecontrolat48 hoursusingFisher'sexacttest(p 0.05).



WILDLIFE INTERNATIONAL LTD. PROJECT NO.:

-28-

APPENDIX I

SpecificConductance,Hardness,ABudinityand pH ofWell WaterMeasured
Duringthe4-Week PeriodImmediatelyPrecedingtheTest

Sponsor. 3M Corporation
TestSubstance:PFOS
TestOrganism: Cladoceran,Daphnia magna
DilutionWater: WellWater

Mean
SpecificConductance 329 (N = 4) 315-340
wffios/=)

Hardness 124(N = 4) 120-128
(mg/LasCaC03)

Alkginity 169(N 4) 164-172
(mg/LasCaCO3)

pH 8.2(N 4) 8.0-8.3
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APPENDIX ]I
Analysesof Pesticides,Organics,Metals and Other Inorganics

inWildlifehftmationalLtd.WellWater'

ANALYSIS MEEASURED CONCENTRATION

MiscellaneousMeasurements
TotalDissolvedSolids 286 mg/LAmmonia ITitrogen

2 < 0.050 MFVLTotalOrgame CiLrbon < 1.0 mitlTotalC)iuiide < 10.0 mi@IL
Organochlorinesand PCBs

Aldrin < 0.005 )ug/-LAlphaBHC < 0.005 AlBetaBHC < 0.005 t4DeltaBHC < 0.005 UGumna BHC (Lindane) < 0.006 JAPUAChlordane < 0.025 OA4DDD, pp' < 0.006 IMUDDE, pp < 0.005 'AUADDT,pp < 0.008 AUADieldriri < 0.005 MUF.ndosulfqn,A < 0.005 jiA4Endosulfan,B < 0.005
'Fn-ogilifanSulfate < 0.018Endrin < 0.010EndrinAldehyde < 0.005Heptachlor < 0.005 iuM6thoxychlor < 0.007.HeptachlorEpoxide < 0.005 jiuToxaphene < 0.500
PCB@1016 < 0.260 @U4PCB-1221 < 0160 AULPCB-1232 < 0.260 pPCB-1242 < 0.720 IUPCB-1248 < .0

*
720- pPCB-1254 < 0.720 JUPCB-1260 < 0.720

Metalsand OtherIuorganics
< 100
< 25.0 y@ILB Ui < 0.50 mg/-Lipiu.qi < 1.0 ufv-L

c cluql 35.0 miVLc UM3
< 2.0 Ufv-LCobal < 1.0 ug/-LCopo < 20.0 uW-L< 100 JAUALead < 10.0 JA"4

es utr
3

13.5 mese < 1.0 mg/L
3 < 020 iAgl-LMoly enum < 2.0 ug/LNickel

3 < 2.0 MWLPotassiu- 6.62 mg/L
Sol * 9 < 25.0 uA-
SaVr'3 < 1.0 uA-Sodiym 213 mk/L
Zinc < 20.0 41

Analym performedbyQST Envirorunental,Gainesville,Floridaforsamplescollectedon November 3 thmugh November 7,1997.
2 AnalysesperformedbyWildlifeIntcimtionalLtd.forthesamplecollectedonNovember 5,1997.
3 AnalysesperformedbyWildlifeIntemationalLtd.forsamplescollectedon November 5 thmugh 7,1997.

hro?

itoil
3

hugn i
Niaiigan
mem y
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APPENDIX M

THE ANALYSIS OF PFOS IN FRESHWATER

IN SUPPORT OF

W'ELDLIFE INTERNATIONAL LTD. PROJECT NO.: 454A-109
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AMENDED



WILDLIFE INTERNATIONAL LTD. PROJ-ECT NO.: 454A-109

-32-

Freshwatersampleswere collectedfrom a senu-statichfe-cycletoxicitystudydesignedto&-tem-dnedw

effectsofPFOS (PerfluorooctaneSulfonicAcid PotassiumSalt)tothecladoceran(Daphnia magna). This

studywas conductedby WildlifebitemationalLtd.and identlfiedas ProjectNo.: 454A-109. Theanalyses

of thesewatersampleswere performedat WildlifeInternationalLtd.usinghigh performanceliquid

chromatographywithmass gmtometric detection(BPLC/MS). Sampleswere receivedfbranalysis

betweenJuly12,1999 and Atigust2, 1999 and were analyzedon each samplereceiptday.

TestSubstanceand InternalStandard

The testsubstanceusedforthisstudywas WildlifeIntemationalLtd.idenfificationnumber 4675. The

testsubstancewas used tD preparecalibrationandmatrixfort&cationsamples.

The mtemal standardwas receivedfrom 3M Corporationon July2,1999 and was assipeclWildlife

InternationalLtd.idenfificationnumber 4526 upon receipt.The internalstandard,agranularmaterial,was

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

The standardwas storedunderambientconditions.

AAW3!LcalMethod

The method.used fbrtheanalysisofthefreshwatersampleswas developedatWildlifeInternational

Ltd.and entitled"AnalyticalMethod fbrtheDeterminationofPFOS inFreshwater,Saltwater,and Algal

Medium". Thismethodologywas includedasAppendixH ofWildlifeInternationalLtd.protocolnumber

454/011299/MVAIJSUB454. Itwas basedupon methodologyprovidedby 3M Corporation.

Samples were dilutedin a 50% medmnol : 50% NANOpure(D water solutioncontaining

0.100mg 4H PFOS (internalstandard)ALand 0.05% fonnicacid(v/v)so thattheyfellwithinthe

calibrationrangeofthePFOS methodology.

Concentrationsof the PFOS inthe standardsand sampleswere determinedby reverse-phasehigh

performanceliquidchromatographyusinga Hewlett-PackardModel 1100 High PerformanceLiquid

Chromatograph(HPLC) witha Perkin-ElmerAPI 10OLC Mass Spectrometerequippedwitha Perldn-
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Ehner TurboIonSpmy ion source.BPLC sepamfionswere acluevedusinga KeystoneBetasilCls

analyticalcolumn(50mm x 2 mm I.D.,3 pm particlesize).The ftistrumentparametersaresummarizedin

Table1. A methodflowchartisprovidedinFigure1.

CalibrationCurveandLimitofOuantitation

Calibrationstandardsof PFOS preparedin a 50% methanol.:50% NANOpure(D watersolution

containing0.100mg 4HPFOS (internalstandard)/Land 0.05% formicacid(v/v),rnnsdn inconcentration

from 0.00915to 0.0915mg a.i./L,were analyzedwiththesamples.The same and most prominentpeak

responseforPFOS was utilizedtomonitorPFOS inallcalibmfion,qualitycontrol,andstudysamples.No

attemptwas made toquantifyPFOS on the,basisofindividualisomericcomponents. Linearregression

equationsweregeneratedusingpeak arearesponseratios(PFOS :internalstandard)versustherespective

concentrationratios(PFOS :internalstandard)ofthecalibrationstandards.A typicalcalibrationcurveis

presentedinFigure2. The concentrationofPFOS inthesampleswas determinedby substitutingihepeak

arearesponseratiosintotheapplicablelinearregressionequation.Representativeionchromatogmm of

low and lughcalibrationstandardsarepresentedinFigures3 and 4,respectively.

'Me methodlimitofquantitation(LOQ) fortheseanalyseswas setat0.458mg a.i./Lcalculatedasthe

productof thelowestcalibrationstandardanalyzed(0.00915mg a.i./L-)and thedilutionfiwtorof the

matrixblanksamples(50).

MatrixBlankandFortificationSmRIes

Sixmatrixblanksampleswere analyzedto determinepossibleinterference.No interferenceswere

observedatorabovetheLOQ duringsamplesanalyses(Table2).A representativeionchromatograznofa

matrixblankispresentedinFigure5.

Freshwaterwas fortifiedat0.915,9.15and 54.9mg a.i./Land analyzedconcurrentlywiththesamples

todetemiinethemean proceduralrecovery(Table3).,Sample concentrationswere notcorrectedforthe

mean proceduralrecoveryof 104%. A representativeionchromatograinof a matrixfortificationis

presentedinFigure6.
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ExarMle Calculations

Samplenumber 454A-109-3,nominalconcentmtionof1.4mg a.i./Linfi-eshwater.

PeakArea Ratio= AnalytePeakArea/IntemalStandardPeakA=

Conomt-&on Ratio= ConcentrationofAiWytelConcentrationofInternalStandard

InternalStandardConcentration:0.100mgtl

InitialVolume: 0.500n@L

FinalVolume: 25.0mL

DilutionFactor:50.0

PFOS PeakArea: 3091181

InternalStandardPeakAim: 3169689

PeakArea Ratio:0.97523

Calibrationcurveequation.

Slope:2.42974

hitercept:0.11482

Curveisweighted(Itx)

PFOS (mg a.i./L)atInstrum
.
ent-

Peakarearatio-(Y-intercept)
x InternalStandardConcentrationSlope

PFOS (mg a.iJL)insample= PFOS (mg &iJL)atinstrumentx DilutionFactor

Calculatedconcentration:1.78mg a.i./L

Note:manualcalculationsmay chffer.

PercentofNominal Conc4ntrafion-
PFOS (mg a.i./L)insample

x 100PFOS (mg a.i./L)nominal

Calculatedrecovery:121%

Note:manualcalcumon may differ.

ANE'NDED
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RESULTS

SmpleAnalysis

Freshwatersampleswere collectedfrom thesemi-statichfe-cycletoxicitystudywiththecladoceran

(Daphniamagna) attestinitiation,July 12,1999 (Day 0),on July14,1999(Day 2 oldsolutions),on

July23, 1999(Day II - new solutions),on July26,1999(Day 1-4- oldsolutions),on July30,1999

(Day 18 - new solutions)andidtestterminationon August2, 1999(Day21 oldsolutions).ne measured

concentrationsof PFOS inthesamplescollectedatinitiationofexposureofthetestorganisms(Hour 0)

rangedfrom 96.5to 121% ofthenominalconcentrations(Table4)..SamplescollectedatDay 2,Day 11,

Day 14,and Day 18had measuredconcentrationrangesof97.8to108*/o,94.3to1010/o,89.8to 103% and

94.5to 109% of nominalvalues,respectively.Samplescollectedattesttermination(Day 21)had a

measuredconcentrationrangeof91.0to 102% ofnominalvalues.A representativeionchromatogramofa

testsampleisshown inFigure7.
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TableI

TypicalBPLC/MS OperationalPamniewn

INSTRUMENT: Hewlett-PackardModel I100HighPerformanceLiquid
ChrmnatographwithaPerkin-EbnerAPI IOOLC Mass Spectrometer
equippedwitha Perldn-EhnerTurboIonSprayionsource.Operatedin
selectiveionmonitoringmode (SIM.

ANALYTICAL COLUMN: KeystoneBetasilCiscolumn(50mm x 2 mm I.D.,3 pm particlesize)

OVEN TEMPERATURE: 300C

STOP TE@E: 5.00minutes

FLOW RATE: 0.220mljminute

MOB]ILE PHASE: 72.0% MeLhanol 29.0%NANOpurelD Water containing
O.I%FomiicAcid

INJECTION VOLUME: .25.0pL

PFOS RETENTION TIME: Approximately4.3minutes

INTERNAL STANDARD
RETENTION TIME: Approximately3.0minutes

PFOS MONITORED MASS: 498.6amu

INTERNAL STANDARD
MONITORED MASS: 426.7amu
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Table2

MatrixBlanksAnalyzedConcurrentlyDuringSampleAnalysis

S=le Measured Concentrationof
Number PFOS'

(454A-109-) Type (mga.i./L)
MAB-1 MatrixBlank < LOQ

MAB-2 MatrixBlank < LOQ

MAB-3 MatrixBlank < LOQ

@MAB-4 MatrixBlank < LOQ

MAB-5 MatrixBlank < LOQ

MAB-6 MatrixBlank < LOQ
The limitofquantitation(LOQ) was 0.458mg a.i.ALbasedupon theproductofthelowestcalibration
standard@ng@ @0.00915 a.i./L)andthechlutionfiwtorofthematrixblanksamples(50).
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Table3

MatrixFortLficationsAnalyzedConcurrentlyDuringSampleAnalysis

ConcentrationsofPFOS
SampleNumber (Lnga.i.L) Percent
(454A-109-) Fortified Measured Recovered
MAS-1 0.915 0.988 108
MAS4 0.915 1.02 111
MAS-7 0.915 0.952' 104
MAS-10 0.915 0.942 103
MAS-13 0.915 0.997 109
MAS-16 0.915 0.979 107

MAS-2 9.15 9.33 102
MAS-5 9.15 9.33 102
MAS-8 9.15 9.33 102
MAS-1 1 9.15 9.15 100
MAS-14 9.15 9.15 100
MAS-17 9.15 9.61 105

MAS-3 54.9 59.9 109
MAS-6 54.9 56.7 103
MAS-9 54.9 55.3 101
MAS-12 54.9 55.9 102
MAS-15 54.9 57.3 104
NUS-18. 54.9 55.7 102

Mean = 104
StandardDeviation= 3.32

CV = 3.19%
N = 18

Note:Resultsand correctionsfornew testsubstancepurityweregeneratedusingMacQuan version1.5
softwareand manual calculations.Valueshavebeenroundedforreportingpurposes.

Reportedvaluemresents mean ofLughcatere-analyses(0.970and 0.933mg a.i.AL).
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Table4

Measured ConcentrationsofPFOS inFreshwaterSamplesfrom a
CladoceranSemi-StaticLife-CycleToxicityTest

NominalTest Sample Sampling PFOS Measured Percent
Concentration Number Time Concwtrafion' Of
LM.9a.i.U L454A-109@ T Y) @2!9a.i.LLJ Nominal

0.0 1 0 < LOQ
2 0 < LOQ
15 2 < LOQ
16 2 < LOQ -
29 11 < LOQ -
30 11 < LOQ -
41 14 < LOQ -
42 14 < LOQ -
53 18 < LOQ -
54 18 < LOQ '7
65 21 < LOQ
66 21 < LOQ

1.4 3 0 1.78 121
4 0 1.72 117
17 2 1.58 108
18 2 1.56 107
31 11 -1.38 94.3
32 11 1.47 101
43 14 1.36 93.1
44 14 1.32 89.8
55 18 1.38 94.2
56 18 1.43 97.4
67 21 1.50 102
68 21 1.45 98.5

Note:Resultsand correctionsfbrnew testsubstancepuritywere generatedusingMacQuan version1.5
softwareand manualcalculations.Valueshavebeenroundedforreportingpurposes.

The limitofquantitation(LOQ) was 0.458mg a.i./Lbasedupontheproductofthelowestcalibmfion
standardanalyzed(0.00915mg a.i./L)andthedilutionfactorofthematrixblanksamples(50).
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Table4 (continued)

Measured Concentrafionsof PFOS inFreshwaterSamples from a
Cladoceran Semi-StaticLifi@-CycleToxicityTest

Nominal Test Sample Sampling PFOS Measured Percent
Concentmtion Number Time Concentration' Of
Ln!ga.i.@Li L454A-109:1 TU) Lm& a.i.2 Nominal

2.9 5 0 3.20 113
6 0 3.05 107
19 2 3.01 106
20 2 3.07 108
33 11 2.75 96.9
34 11 2.77 97.6
45 14 2.85 101
46 14 2.71 95.5
57 18 2.79 98.3
58 18 2.81 99.1
69 21 2.81 .99.0
70 21 2.82 99.2

5.7 7 0 5.97 104
8 0 5.87 102

21 2 5.65 98.1
22 2 5.72 99.1
35 11 5.63 97.6
36 11 5.59 96.9
47 14 5.36 93.0
48 14 5.39 93.5
59 18 5.58 96.8
60 18 5.75 99.6
71 21 5.24 91.0
72 21 5.37 93.2

Note:Resultsand correctionsfornew testsubstancepuritywere generatedusing MacQuan version1.5
softwareand manual calculations.Values have been rounded forreportmg purposes.

The limitof quantitation(LOQ) was 0.458mg a.i.ALbasedupon theproductof thelowestcalibration
standardanalyzed(0.00915mg aiJL) and thedilution&ctor ofthematrixblanksamples(50).
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Table4 (continued)

Measured ConcentrationsofPFOS inFreshwaterSamplesfrom a
CladoceranSemi-StaticLife-CycleToxicityTest

NominalTest Sample Sampling PFOS Measured Percent
Concentration Number Time Concent-dfion' Of
LM-9a.i.u L454A-109@ 929) Lniga.i&j Nominal

11 9 0 11.5 96.5
10 0 11.5 97.0
23 2 11.6 97.8
24 2 11.8 99.3
37 11 11.3 95.0
38 11 11.3 94.5
49 14 11.2 94.0
50 14 11.6 97.5
61 18 11.8 99.4
62 18 11.6 97.4
73 21 11.5 97.1
74 21 11.3 94.5

23 11 0 24.2 106
12 0 23.1 101
25 2 24.0 105
26 2 24.6 109
39 11 22.8 99.6
40 11 22.5 98.3
51 14 23.6 103
52 14 23.1 101
63 18 24.8 108
64 18 25.0 109

46 13 0 47.3 103
.14 0 48.0 105
27 2 49.1 107
28 2 49.4 108

Note:Resultsand contchons fornew testsubstancepuritywere generatedusingMacQuan version1.5
softwareand manualcalculations.Valueshavebeenroundedforreportingpurposes.

The limitofquantitation(LOQ) was 0.458mg a.i./Lbasedupon theproductofthelowestcalibration
standardanalyzed(0.00915mg a.i.AL)andthedilutionflictorofthematrixblanksamples(50).
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METHOD OUTLINE FOR THE ANALYSIS OF PFOS
INFRESHWATER

Preparematrixforaficationsamplesbyspudngthercqlusite.volumeofPFOS stocksolutionsdirectly
intofilteredfreshwaterusinggas-tigbtsyringesandClassA volumetncflasks.

Dilutematnx fortlficatiotiandtestsamplesintotherangeOfthecalibrationstandardsby partay filling
ClassA volumetricflaskswith50% methanol:50% NANOPureg watersolutioncontaining

0.100mg 4H PFOS (internalstandardyland0.05% formicacid(v/v).Addthe
Appropriatevolumeofsampleandbringtheflasktovolumewiththedilution
solvent.Processthematrixblanksampleusingthesame dilutionand aliquot

volumeasforthelowestfortificationlevel.Mix wellby several
repeatinversions.

Ampulatr,samplesand submitforLCMS analysis.

Figure1. AnalyticalmediodflowchartfortheanalysisofPFOS infi-eshwater.
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Figure2. A typicalcalibrationcurveforPFOS. Slope 2.42974;Intercept0.11482;r 0.9974.
Curveisweighted(I/x).
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Figure7. A representativeionchromatogramofa testsample(454A-109-3).
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APPENDIX IV

CumulativePmmt MortalityandTreatmbnt-RelatedEffects'-First-GencrationDaphnids

Sponsor. ----@mCor-pomtion
TestSubstance: PFOS
TestOrganism: Cladocemn, Daphnia magna
DilutionWater WellWater

Mean Measured initial Day I RU2

TestConcentration Number Number Cumulative Number Cumulative Number

(mgaijl) Replicate EXP=E Immobile Dead Effects immobile Dead Effects hnmobile

NegativeControl A 1 0 0 1AN 0 0 1AN 0

B 1 0 0 1AN 0 0 1 AN 0

c 1 0 0 1 AN 0 0 1 AN 0

D 1 0 0 1 AN 0 0 1 AN 0

E 1 0 0 1 AN 0 0 1 AN 0

F 1 0 0 1 AN 0 0 1AN 0

G 1 0 0 1AN 0 0 1AN 0

H 1 0 0 1AN 0 0 1 AN 0

I 1 0 0 1AN 0 0 1 AN 0

i 1 0 0 1 AN 0 0 1 AN 0

1.5 A 1 0 0 1 AN 0 0 1AN 0

B 1 0 0 1AN 0 0 1AN 0

c 1 0 0 1AN 0 0 1 AN 0

D 1 0 0 1AN 0 0 1 AN 0

E 1 0 0 1AN 0 0 1 AN 0

F 1 0 0 1 AN 0 0 1 AN 0

G 1 0 0 1 AN 0 0 1 AN 0

H 1 0 0 1 AN 0 .0 1 AN 0

1 1 0 0 1AN 0 0 1 AN 0

0 0 1AN 0 0 1AN 0

2.9 A 1 0 0 1AN 0 0 1AN 0

B 1 0 0 1 AN 0 0 1AN 0

c 1 0 0 1 AN 0 0 1 AN 0

D 1 0 0 1 AN 0 0 1 AN 0

E 1 0 0 1 AN 0 0 1 AN 0

F 1 0 0 1 AN 0 0 1AN 0

G 1 0 0 1AN 0 0 1AN 0

H 1 0 0 1AN 0 0 1AN 0

1 1 0 0 1AN 0 0 1AN 0

1 0- 0 1AN 0 0 1 AN 0

ObservedEffects:AN AppearedNormal; C-Lethargic.
2 All2!lanismson Ra 0 apeearednormal.
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APPENDIX IV (Continued)

CumulativePamt Mortalityand Treat[nent-RelatedEfferts'-First-GenerationDaphnids

Sponsor 3M Corporation
TestSubstance: PFOS
TestOrganism: Cladocemn, Daphnia magna
DilutionWater WellWater

Mean Measured Initial pay I .....
Day 2

TestConcentration Number Number Cumulative Number Cumulative Number

(mg a.iJL) Replicate
EXPOSCd2

Immobile Dead Effects Immobile Dead Effects hnmobile

5.6 A 1 0 0 1AN 0 0 1 AN 0

B 1 0 0 1AN 0 0 1 AN 0

c 1 0 0 1 AN 0 0 1AN 0

D 1 0 0 1 AN 0 0 1AN 0

E 1 0 0 1 AN 0 0 1AN 0

F 1 0 0 1 AN, 0 0 1AN 0

0 1 0 0 1 AN 0 0 1AN 0

H 1 0 0 1AN 0 0 1AN 0

I 1 0 0 1AN 0 0 1 AN 0

i 1 0 0 1AN 0 0 1 AN 0

12 A 1 0 0 1 AN 0 0 1AN 0

B 1 0 0 1 AN 0 0 1AN 0

c 1 0 0 1AN 0 0 1AN 0

D 1 0 0 1AN 0 0 1AN 0

E 1 0 0 1AN 0 0 1AN 0

F 1 0 0 1AN 0 0 1 AN 0

0 1 0 0 1AN 0 0 1 AN 0

H 1 0 0 1 AN 0 0 1 AN 0

1 1 0 0 1 AN 0 0 1 AN 0

i 1 0 0 1 AN 0 0 1 AN 0

24 A 1 0 0 1AN 0 0 1AN 0

B 1 0 0 1AN 0 0 1AN 0

c 1 0 0 1AN 0 0 1AN 0

D 1 0 0 1AN 0 0 1AN 0

E 1 0 0 1 AN 0 0 1 AN 0

F 1 0 0 1 AN 0 0 1 AN 0

G 1 0 0 1 AN 0 0 1 AN 0

H 1 0 0 1AN 0 0 1 AN 0

1 1 0 0 1AN 0 0 1c 0

i 1 0 0 1AN 0 0 1AN 0

'robsmed Effects:AN - AppearedNorFnal;C - lzffiargic.
2 AllManisms onDa 0 !g=Ld normal.
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APPENDIX IV (Continued)

CumulativePercentMortalityandTreatindnt-RelatedEffects'-First-GenerationDaphnids

Sponsor 3m Corporation

TestSubstance: PFOS

TestOrganism: Cladocemn, Daphnia magna

DilutionWater. WellWater

Mean Measured
Initial Day I pal 2

TestConcentmfion Number Number Cumulative Number Cumulative Numbe

(mg a.i./L)
Replicate EXpoWd2

Immobile Dead Effects irnmobile' Dead Effects Immobi

48 A 1 0 0 1AN 0 1 - 0

B 1 0 0 1AN 0 1 - 0

c 1 0 0 1AN 0 1 - 0

D 1 0 0 1AN 0 1 - 0

E 1 0 0 1 AN 0 - 0

F 1 0 0 1 AN 0 - 0

0 1 0 0 1AN 0 - 0

H 1 0 0 1AN 0 - 0

I 1 0 0 1AN 0 1 - 0

i 1 0 0 1AN 0 1 - 0

ObservedEffects:AN AppearedNomal; C uflm,gic.
2 Allodwisms on Day 0 apE!EA normal.



PROJE

-52--

APPENDIX IV (Continued)

CumulativePercentMortalityand Treatm'ent-RelatedEffects'-First-CTmerationDaphnids

Sponsor 3M Corporation
TestSubstance: PFOS
TestOrganism: Cladocemn,Daphnia magna
DilutionWater WellWater

Mean Measured Initial Dav 4 Dav 5

TestConcentration Number Number Cumulafive Number Cumulative Nu

(mg a.i./L) Replicate Exposed' Immobile Dead Effects Immobile Dead Effects Itnm

NegativeControl A 1 0 0 1 AN 0 0 1 AN

B 1 0 0 1 AN 0 0 1 AN

c 1 0 0 1 AN 0 0 1 AN

D 1 0 0 1AN 0 0 1 AN

E 1 0 0 1AN 0 0 1 AN

F 1 0 0 1AN 0 0 1 AN

G 1 0 0 1AN 0 0 1 AN

H 1 0 0 1AN 0 0 1 AN

I 1 0 0 1AN 0 0 1AN

i 1 0 0 1AN 0 0 1AN

1.5 A 1 0 0 1 AN 0 0 1AN

B 1 0 0 1 AN 0 0 1AN

c 1 0 0 1 AN 0 0 1AN

D 1 0 0 1 AN 0 0 1AN

E 1 0 0 1 AN 0 0 1AN

F 1 0 0 1 AN 0 0 1AN

G 1 0 0 1 AN 0 0 1AN

H 1 0 0 1 AN 0 0 1AN

I
1 0 0 1AN 0 0 1AN

1 0 0 1AN 0 0 1AN

2.9 A 1 0 0 1AN 0 0 1AN

B 1 0 0 1AN 0 0 1 AN

c 1 0 0 1AN 0 0 1 AN

D 1 0 0 1AN 0 0 1 AN

E 1 0 0 1AN 0 0 1 AN

F 1 0 0 1AN 0 0 1 AN

G 1 0 0 1 AN 0 0 1 AN

H 1 0 0 1 AN 0 0 1 AN

I 1 0 0 1 AN 0 0 1AN

i 1 0 0 1 AN 0 0 1AN

ObservedEffects:AN - AppearedNormal; C - Lethargic.
2 Alloglanismson D!l 0 agff!rcdnormal.
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APPENDIX IV (Continued)

CumulativePercentMortalityand Treatrncht-RelatedEffects'-First-GenerationDapbnids

Sponsor: 3M Corporation
TestSubstance: PFOS
TestOrganism: Cladocemn, Daphnia magna
DilutionWater: WellWater

Mean Measured Initial Day 4 Day 5

TestConcentration Number Number Cumulative u=mber Cumulative Num

(mg a.i./L) Replicate ExpwO Immobile Dead Effects Immobile Dead Effects bnmo

5.6 A 1 0 0 1 AN 0 0 1AN 0

B 1 0 0 1 AN 0 0 1AN 0

c 1 0 0 1 AN 0 0 1 AN 0

D 1 0 0 1AN 0 0 1 AN 0

E 1 0 0 1AN 0 0 1AN 0

F 1 0 0 1AN 0 0 1 AN 0

0 1 0 0 1AN 0 0 1 AN 0

H 1 0 0 1AN 0 0 1 AN 0

I 1 0 0 1AN 0 0 1 AN 0

i 1 0 0 1 AN 0 0 1AN 0

12 A 1 0 0 1AN 0 0 1AN 0

B 1 0 0 1 AN 0 0 1AN 0

c 1 0 0 1AN 0 0 1AN 0

D 1 0 0 1AN 0 0 1AN 0

E 1 0 0 1AN 0 0 1 AN 0

F 1 0 0 1AN 0 0 1 AN 0

0 1 0 0 1AN 0 0 1 AN 0

H 1 0 0 1AN 0 0 1 AN 0

1 1 0 0 1AN 0 0 1 AN 0

i 1 0 0 1AN 0 0 1 AN 0

24 A 1 0 1 0 1 0

B 1 0 1 0 1 0

c 1 0 1 0 1 0

D 1 0 0 1AN 0 0 1AN 0

E 1 0 1 0 1 0

F 1 0 1 0 1 0

0 1 0 0 1AN 0 0 1 AN 0

H 1 0 0 1AN 0 0 1 AN 0

I 1 0 1 0 1 0

i 1 0 1 0 1 0

2
ObservedEffects:AN - Appon-edNormal; C - Lethargic.
AlloLLanismson Day 0 !22MTd nomal.
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APPENDIX IV (Continued)

CumulativePercentMortalityand Treatmeht-RelatedEffects'-First-GenerationDaphnids

Sponsor 3M Corpomtion

TestSubstance: PFOS
TestOrganism: Cladomm, Daphnia magna
DilutionWater: Wen Water

Mean Measured Initial Day 4 Day 5

TestConcentration Number Number Cumulative Number Cumulative

(mga.idl) Replicate ExPOseII2 Immobile Dead Effects Immobile Dead Effects

48 A 1 0 1 0 1

B 1 0 1 0 1

c 1 0 1 0 1

D 1 0 1 0 1

E 1 0 1 0 1

F 1 0 1 0 1

G 1 0 1 0 1

H 1 0 1 0 1

I 1 0 1 0 1

i 1 0 1 0 1

ObservedEffects:AN - AppearedNormal; C Lethargic.
2 All2manisms on Pa.Z 0 !Wcarednormal.
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APPENDIX IV (Continued)

CumulativePercentmortalityand Treatmcht-RelatedEffects'-First-GenerationDapbnids

Sponsor 3M Corporation
TestSubstance: PFOS
TestOrganism: Cladocemn,Daphnia magna
DilutionWater: Won Water

Mean Measured Initial Day 7 Dav 8

TestConcentration Number Number Cumulative Number Cumulative Num
(mga.i./L) Replicate ExPOsOd' Immobile Dead Effects hnmobile Dead Effects Immobi

NegativeControl A 1 0 0 1 AN 0 0 1AN 0

B 1 0 0 1 AN 0 0 1AN 0

c 1 0 0 1 AN 0 0 1AN 0

D 1 0 0 1 AN 0 0 1AN 0

E 1 0 0 1AN 0 0 1AN 0

F 1 0 0 1AN 0 0 1 AN 0

0 1 0 0 1AN 0 0 1AN 0

H 1 0 0 1AN 0 0 1AN 0
0 0 1AN 0 0 1AN 0

0 0 1 AN 0 0 1AN 0

1.5 A 1 0 0 1 AN 0 0 1AN 0

B 1 0 0 1 AN 0 0 1AN 0

c 1 0 0 1 AN 0 0 1AN 0

D 1 0 0 1AN 0 0 1 AN 0

E 1 0 0 1AN 0 0 1AN 0

F 1 0 0 1AN 0 0 1 AN 0

0 1 0 0 1AN 0 0 1 AN 0

H 1 0 0 1AN 0 0 1AN 0

0 0 1AN 0 0 1AN 0
0 0 1AN 0 0 1AN 0

2.9 A 1 0 0 1AN 0 0 1AN 0

B 1 0 0 1 AN 0 0 1AN 0

c 1 0 0 1 AN 0 0 1AN 0

D 1 0 0 1AN 0 0 1AN 0

E 1 0 0 1 AN 0 0 1AN 0

F 1 0 0 1 AN 0 0 1AN 0

0 1 0 0 1AN 0 0 1 AN 0

H 1 0 0 1 AN 0 0 1 AN 0

I 1 0 0 1AN 0 0 1 AN 0

i 1 0 0 IAN 0 0 1 AN 0

ObservW Effects:AN - App@earedNormal;C lediargic.
2 Allomisms on L)al0apff!rcdnomal.
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APPENDIX IV (Continued)

Cumulatve pc=nt Mortahtyand Treatinent-RelatedEffects'-First-GenerationDaphnids

Sponsor 3M Corporation
TestSubstance: PFOS
TestOrganism: Cladocemn, Daphnia magna
DilutionWater: WellWater

Mean Measured Initial D!y 7 Day 8

TestConcentration Number Number Cumulative Nu
2 Number Cumulative

(mg a.i./L) Replicate Exposed Inimobile Dead Effects Immobile Dead Effects im

5.6 A 1 0 0 1AN 0 0 1AN

B 1 0 0 1AN 0 0 1AN

c 1 0 0 1AN 0 0 1AN

D 1 0 0 1AN 0 0 1AN

E 1 0 0 1 AN 0 0 1AN

F 1 0 0 1 AN 0 0 1 AN

0 1 0 0 1 AN 0 0 1 AN

H 1 0 0 1 AN 0 0 1 AN

I 1 0 0 1 AN 0 0 1 AN

i 1 0 0 1 AN 0 0 1 AN

12 A 1 0 0 1AN 0 0 1AN

B 1 0 0 1AN 0 0 IAN

c 1 0 0 1AN 0 0 1AN

D 1 0 0 1AN 0 0 1AN

E 1 0 0 1AN 0 0 1AN

F 1 0 0 1 AN 0 0 1AN

0 1 0 0 1 AN 0 0 1AN

H 1 0 0 1 AN 0 0 1AN

I 1 0 0 1 AN 0 0 1 AN

0 0 1 AN 0 0 1 AN

24 A 0 1 0 1

B 0 1 0 1

c 0 1 0 1

D 0 0 1AN 0 0 1 AN

E 0 1 0 1

F 0 1 0 1

G 1 0 0 1AN 0 0 1AN

H 1 0 0 1 AN 0 0 1AN

I 1 0 1 0 1

i 1 0 1 0 1

ObservedEffects:AN AppearedNOMRI; C Lcftrgic-
All2ganisms on Day 0 appearednormal.
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APPENDIX IV (Continued)

CumulativePmmt Mortalityand Treaftn6nt-RelatedEffects'-First-GenerationDaphnids

Sponsor. 3M Corporation
Test Substance: PFOS
TestOrganism: Cladocemn, Daphnia magna
Dilubon Water. WellWater

Mean Measured Inifial )Lay7 Day 8

TestConcentration Number Number Cumulative Number Cumulative Num

(mg a.i./L) Replicate Exposed' Inmobile Dead Effects lxnmobile Dead Effects Imm

48 A 0 1 0 0

B 0 1 0 0

c 0 0 0

D 0 0 0

E 0 0 0

F 0 0 0

0 0 0 0

H 1 0 0 0

1 0 0 0

1 0 0 0

ObservedEffects:AN - AppearedNormal; C lathugic.
2 All2M'sms on Day 0 agE!.a2d normal.
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APPENDIX IV (Continued)

CumulativePmmt Mortalityand Treatmdnt-RelatedEffects'-First-GenerationDaphnids

Sponsor: 3M Corporation
TestSubstance: PFOS
TestOrganism: Cladocemn, Daphnia magna
Ddutwn Water: WellWater

Mean Measured Initial 2910 D!l 11

Ted Concentration Number Number Cumulative -7um=b@er cumulative

(mg a.i./L) Replicate Exposed' Immobile Dad Effects immobile Dead Effects Iin

NegativeControl A 1 0 0 1 AN 0 0 1AN

B 1 0 0 1 AN 0 0 1AN

c 1 0 0 1 AN 0 0 1AN

D 1 0 0 1AN 0 0 1 AN

E 1 0 0 1AN 0 0 1 AN

F 1 0 0 1 AN 0 0 1 AN

0 1 0 0 1 AN 0 0 1 AN

H 1 0 0 1 AN 0 0 1 AN

I 1 0 0 1 AN 0 0 1AN

i 1 0 0 1 AN 0 0 1AN

1.5 A 1 0 0 1AN 0 0 1 AN

B 1 0 0 1AN 0 0 1 AN

c 1 0 0 1 AN 0 0 1 AN

D 1 0 0 1 AN 0 0 1AN

E 1 0 0 1 AN 0 0 1AN

F 1 0 0 1 AN 0 0 1AN

0 1 0 0 1 AN 0 0 1AN

H 1 0 0 1AN 0 0 1AN

1 0 0 1AN 0 0 1AN

1 0 0 1AN 0 0 1AN

2.9 A 1 0 0 1 AN 0 0 1 AN

B 1 0 0 1 AN 0 0 1AN

c 1 0 0 1 AN 0 0 1AN

D 1 0 0 1AN 0 0 1AN

E 1 0 0 1AN 0 0 1AN

F 1 0 0 1AN 0 0 1AN

0 1 0 0 1AN 0 0 1AN

H 1 0 0 1 AN 0 0 1 AN

I 1 0 0 1 AN 0 0 1 AN

i 1 0 0 1 AN 0 0 1AN

@r-ObservedEffects:AN - AppearedNormal; C Lediargic.
2 Allorganismson Day 0 ao!2.d normal.
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APPENDIX IV (Continued)

CumulativePercentMortalityand Treatment-RelatedEffects'-First-GencrationDaphnids

Sponsor: 3M Corporation
TestSubstance: PFOS
Ted Organism: Cladocemn,Daphnia magna
DilutionWater WellWater

Mean Measured initial Day 10 Day 11

TestConcentration Number Number Cumulati7a Number Cumulative
(mg a.i./L) Replicate EYPOOed2 finmobile Dead Effects Immobile Dead Effects

5.6 A 1 0 0 1 AN 0 0 1AN

B 1 0 0 1 AN 0 0 1AN

c 1 0 0 1 AN 0 0 1AN

D 1 0 0 1 AN 0 0 1AN

E 1 0 0 1AN 0 0 1AN

F 1 0 0 1AN 0 0 1AN

0 1 0 0 1AN 0 0 1 AN

H 1 0 0 1AN 0 0 1 AN

I 1 0 0 1 AN 0 0 1 AN

i 1 0 0 1 AN 0 0 1 AN

12 A 1 0 0 1 AN 0 0 1 AN

B 1 0 0 1 AN 0 0 1 AN

c 1 0 0 1 AN 0 0 1AN

D 1 0 0 1 AN 0 0 1AN

E 1 0 0 1 AN 0 0 1AN

F 1 0 0 1 AN 0 0 '1AN

G 1 0 0 1 AN 0. 0 1 AN

H 1 0 0 1 AN 0 0 1AN

I 1 0 0 1 AN 0 0 1 AN

i 1 0 0 1 AN 0 0 1AN

24 A 1 0 1 0 1

B 1 0 1 0 1

c 1 0 1 0 1

D 1 0 0 1AN 0 0 1AN

E 1 0 1 0 1

F 1 0 1 0 1

0 1 0 0 1AN 0 0 1AN

H 1 0 1 0 1

I 1 0 1 0 1

i 1 0 1 0 1

--r-ObservedEffects:AN Appeared Normal; C - Lethargic.
2 Allorganismson Day 0 appearednormal.
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APPENDIX IV (Continued)

CumulativePercentMortalityand Treatmeht-RelatedEffects'-First-CmerationDaphnids

Sponsor 3M CDrpmtion
TestSubstance: PFOS

TestOrganism: Cladocemn,Daphnia magna
DilutionWater WellWater

Mean Measured Initial Day 10 Day II

TestConcentration Number Number Cumulative Number Cumulative Number

(mg a.iJL) Repliclt' ExPOsld2 Immobile Dead Effects Immobile Dead Effects Immobilq

48 A 1 0 1 0 0

B 1 0 1 0 0

c 1 0 1 0 0

D 1 0 1 0 0

E 1 0 1 0 0

F 1 0 1 0 0

0 1 0 1 0 0

H 1 0 1 0 0

1 1 0 1 0 0

i 1 0 1 0 0

ObservedEffects:AN -Appeared Normal; c - Leffiargic.
2 Allorganismson Day 0 !gg!arednormal.
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APPENDIX IV (Continued)

CumulativePercentMortalityand Treatmdnt-RelatedEffects'-First-GenerationDaphnids

Sponsor: 3M Corporation
Ted Substance: PFOS
TestOrganism: cladocemn,Daphnia magna
I)ilutionWater WellWater

Mean Measured initial 13 Dav 14

TestConcentration Number Number Cumulative Number Cumulative Nu

(mg a.i./L) Replicate ExPoscld2 Irmnobile Dead Effects Immobile Dead Effects hnn

NegativeControl A 1 0 0 1AN 0 0 1AN

B 1 0 0 1AN 0 0 1AN

c 1 0 0 1 AN 0 0 1AN

D 1 0 0 1 AN 0 0 1AN

E 1 0 0 1 AN 0 0 1 AN

F 1 0 0 1 AN 0 0 1 AN

0 1 0 0 1AN 0 0 1AN

H 1 0 0 1AN 0 0 1AN

I 1 0 0 1AN 0 0 1AN

i 1 0 0 1AN 0 0 1AN

1.5 A 1 0 0 1 AN 0 0 1 AN

B 1 0 0 1 AN 0 0 IAN

c 1 0 0 1 AN 0 0 1 AN

D 1 0 0 1 AN 0 0 1 AN

E 1 0 0 1 AN 0 0 1AN

F 1 0 0 1 AN 0 0 1 AN

G 1 0 0 1 AN 0 0 1AN

H 1 0 0 1 AN 0 0 1AN

I 1 0 0 1AN 0 0 1AN

1 0 0 1AN 0 0 1AN

2.9 A 1 0 0 1AN 0 0 1AN

B 1 0 0 1 AN 0 0 1 AN

c 1 0 0 1 AN 0 0 1 AN

D 1 0 0 1 AN 0 0 1AN

E 1 0 0 1 AN 0 0 1 AN

F 1 0 0 1 AN 0 0 1 AN

G 1 0 0 1 AN 0 0 1 AN

H 1 0 0 1 AN 0 0 1AN

I 1 0 0 1AN 0 0 1AN

i 1 0 0 1AN 0 0 1AN

ObservedEffects:AN Appeared Normal; C Lcffiugic.
2 Allogoisms on Pay 0 !ge=r.!@normal
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APPENDIX IV (Continued)

CumulativePercentMortalityand Treatm6nt-RelatedEffects'- First-GenerationDaphnids

Sponsor 3M Corporation
TestSubstance: PFOS
TestOrganism: Cladocemn,Daphnia magna
DilutionWater WellWater

Mean Measured Initial Dgl 13 pal 14
TestConcentration Number Number Cumulative Number Cumulative Num

(mga.iJL) Replicate ExPsW2 Immobile Dead Effects Immobile Dead Effects finmo

5.6 A 1 0 0 1 AN 0 0 1AN 0

B 1 0 0 1 AN 0 0 1AN 0

c 1 0 0 1 AN 0 0 1AN 0

D 1 0 0 1 AN 0 0 1AN 0

E 1 0 0 1AN 0 0 1 AN 0

F 1 0 0 1AN 0 0 1 AN 0

0 1 0 0 1AN 0 0 1 AN 0

H 1 0 0 1AN 0 0 1AN 0

I 1 0 0 1 AN 0 0 1AN 0

i 1 0 0 1AN 0 0 1AN 0

12 A 1 0 0 1 AN 0 0 1AN 0

B 1 0 0 1AN 0 0 11AN 0

c 1 0 0 1AN 0 0 1 AN 0

D 1 0 0 1AN 0 0 1 AN 0

E 1 0 0 1AN 0 0 1 AN 0

F 1 0 0 1AN 0 0 1 AN 0

G 1 0 0 1AN 0 0 1 AN 0

H 1 0 1 0 1 0

I 1 0 0 1AN 0 0 1 AN 0

1 0 0 1 AN 0 0 1AN 0

24 A 1 0 1 0 1 0

B 1 0 1 0 1 0

c 1 0 1 - 0 1 0

D 1 0 0 1AN 0 0 1AN 0

E 1 0 1 0 1 0

F 1 0 1 0 1 0

G 1 0 0 1 0

H 1 0 0 1 0

I 1 0 0 1 0

i 1 0 0 1 0

ObservedEffects:AN - AppearedNormal;t@ Lethargic.
2 Allomanismson !2!Z0 appearednormal.
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APPENDIX IV (Continued)

CumulativePercentMortalityandTreatm6t-RelatedEff"' -First-GemationDaphnids

Sponsor 3M Corporation

TestSubstance: PFOS
TestOrpnism: Cladocemn,Daphnia magna
DilutionWater: WellWater

Mean Menured initial Day 13 Day 14

TestConcentration Number Number Cumulative Number Cumulative Nu
(mg a.i./L) Replicate EXP09cd2 Immobile Dead Effects Immobile Dead Effects hnn

48 A 1 0 1 0 1

B 1 0 1 0 1

c 1 0 1 0 1

D 1 0 1 0 1

E 1 0 1 0 1

F 1 0 1 0 1

0 1 0 1 0 1

H 1 0 1 0 1

I 1 0 1 0 1

i 1 0 1 0 1

ObwrvedEffects:AN -Appeared Normal; C - Lcdwgic.
2 Allomisms on Day 0 mmt.!@ normal.
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APPENDIX IV (Continued)

CumulativePercentMortalityand Treatinent-RelatedEffects'-First-GenerationDaphmds

Sponsor 3M Corporation
TestSubstance: PFOS
TestOrganism: Cladocem, Daphnia magna
Dflu6onWater WellWater

Mean Measured initial pay 16 17
TestConcentration Number Number Cumulative Number Cumulative Nu

(mg a.i./L) Replicate Exposed2 Immobile Dead Effects Immobile Dead Effects im

NegativeControl A 1 0 0 1AN 0 0 1AN
B 1 0 0 1AN 0 0 1AN
c 1 0 0 1AN 0 0 1AN
D 1 0 0 1AN 0 0 1 AN
E 1 0 0 1AN 0 0 1 AN
F 1 0 0 1AN 0 0 1 AN
G 1 0 0 1AN 0 0 1AN
H 1 0 0 1AN 0 0 1 AN

1 0 0 1AN 0 0 1AN
1 0 0 1 AN 0 0 1 AN

1.5 A 1 0 0 IAN 0 0 1AN
B 1 0 0 1 AN 0 0 1AN
c 1 0 0 1 AN 0 0 1AN
D 1 0 0 1 AN 0 0 1AN
E 1 0 0 1 AN 0 0 1AN
F 1 0 0 1 AN 0 0 1AN
G 1 0 0 1AN 0 0 1AN
H 1 0 0 1AN 0 0 1AN
I 1 0 0 1AN 0 0 1AN
i 1 0 0 1AN 0 0 1AN

2.9 A 1 0 0 1AN 0 0 1AN
B 1 0 0 1AN 0 0 1AN
c 1 0 0 1AN 0 0 1AN
D 1 0 0 1AN 0 0 1AN
E 1 0 0 1AN 0 0 1 AN

F 1 0 0 1AN 0 0 1 AN
G 1 0 0 1AN 0 0 1 AN
H 1 0 0 1AN 0 0 1 AN

1 0 0 1AN 0 0 1 AN
1 0 0 1AN 0 0 1 AN

ObservedEffects-:AN AppearedNormal; C Ledwgic.
2 Allogmisms on D!Z 0 app!!Ednormal.
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APPENDIX IV (Continued)

CumulativePercentMortalityandTreatmentRelatedEffects'-FirstGenerationDaphmds

Sponsor: 3M Corporation
TestSubstance: PFOS
TestOrganism: Cladocem, Daphnia magna
DilutionWater WellWater

Mean Measured initial (16 )LX 17
TestConcentration Number Number Cumulative Number Cumulative

(mg a.i./L) Replicate ExpoSed2 Immobile Dead Effects Immobile Dead Efrects b

5.6 A 1 0 0 1 AN 0 0 1AN

B 1 0 0 1 AN 0 0 1AN
c 1 0 0 1 AN 0 0 1AN

D 1 0 0 1AN 0 0 1AN

E 1 0 0 1 AN 0 0 1AN
F 1 0 0 1 AN 0 0 1AN

G 1 0 0 1 AN 0 0 1AN
H 1 0 0 1 AN 0 0 1AN
I 1 0 0 1AN 0 0 1AN

i 1 0 0 1 AN 0 0 1 AN

12 A 1 0 0 1 AN 0 0 1AN

B 1 0 0 1 AN 0 0 1AN
c 1 0 0 1 AN 0 0 1AN
D 1 0 0 1AN 0 0 1AN

E 1 0 0 1 AN 0 0 1AN
F 1 0 0 1AN 0 @o I AN

G 1 0 0 1AN 0 0 1AN
H 1 0 1 0 1

I 1 0 0 1AN 0 0 1AN
0 0 1AN 0 0 1AN

24 A 1 0 1 0 1
B 1 0 1 0 1
c 1 0 1 0 1

D 1 0 0 1AN 0 1
E 1 0 1 0 1
F 1 0 1 0 1

G 1 0 1 0 1
H 1 0 1 0 1

I 1 0 1 0 1

i 1 0 1 0 1

ObservedEffects:AN AppearedNormal; C - Ledargic.
2 AJIo!lanismson Rg 0 !222!ad normal.
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APPENDIX IV (Continued)

CumulativePercentMortalityand Treatment-RelatedEffects'-First-GenerationDaphmds

Sponsor: 3M Corporation

TestSubstance: PFOS
TestOTganism: Cladocemn, Daphnia magna
DilufionWater WellWater

Mean Measured initial D!X 16 Day 17
TestConcentration Number Number Cumulative Number Cumulative Nu

(mg a.i./L) Replicate EXPO$ed2 Immobile Dead Effects Immobile Dead Effects im

48 A 1 0 1 0 1
B 1 0 1 0 1

c 1 0 1 0 1
D 1 0 1 0 1

E 1 0 1 0 1

F 1 0 1 0 1
0 1 0 1 0 1

H 1 0 1 0 1
I 1 0 1 0 1

i 1 0 1 0 1

ObservedEffects:AN - AppearedNormal; C Lediargic.
2 Allom2isms onPal 0 !EE!ad normal.
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APPENDIX IV (Continued)

CumulativePercentMortalityand Treati@ent-RelatedEffects'-First-GcnerationDaphnids

Sponsor: 3M Corporation
TestSubstance: PFOS
TestOrganism: Cladocemn, Daphnia magna
DilutionWater. WellWater

Mean Measured Initial R!Y 19 RU20
TestConcentration Number Number Cumulative Number Cumulative Nu

(mg a.iJL) Replicate ExpoSw2
Immobile Dead Effects Immobile Dead Effects im

NegativeControl A 1 0 0 1AN 0 0 1 AN
B 1 0 0 1AN 0 0 1 AN
c 1 0 0 1AN 0 0 1AN
D 1 0 0 1 AN 0 0 1AN
E 1 0 0 1 AN 0 0 1AN
F 1 0 0 1 AN 0 0 1AN
G 1 0 0 1 AN 0 0 1AN
H 1 0 0 1 AN 0 0 1AN
I 1 0 0 1 AN 0 0 1AN
i 1 0 0 1 AN 0 0 1 AN

1.5 A 1 0 0 1 AN 0 0 1AN
B 1 0 0 1 AN 0 0 IAN
c 1 0 0 1 AN 0 0 1AN
D 1 0 0 1 AN 0 0 1AN
E 1 0 0 1AN 0 0 1AN
F 1 0 0 1AN 0 0 1 AN
0 1 0 0 1AN 0 0 1 AN
H 1 0 0 1AN 0 0 1 AN
I 1 0 0 1AN 0 0 1 AN
i 1 0 0 1AN 0 0 1 AN

2.9 A 1 0 0 1AN 0 0 1 AN
B 1 0 0 1AN 0 0 1 AN
c 1 0 0 1AN 0 0 1 AN
D 1 0 0 1AN 0 0 1 AN
E 1 0 0 1AN 0 0 1AN
F 1 0 0 1AN 0 0 1AN
G 1 0 0 1AN 0 0 1AN
H 1 0 0 1 AN 0 0 1AN

1 0 0 1 AN 0 0 1AN
1 0 0 1 AN 0 0 1 AN

ObservedEffects:AN - AppearedNormal; C - Lethargic.
2 All2Misms on!2al0 ap22!Ednormal.
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APPENDIX IV (Continued)

CumulativePercentMortalityandTreatm6t-RelatedEffects'-First-GenerationDaphnids

Sponsor 3M Corporation
TestSubstance: PFOS
TestOrganism: Cladoccmn,Daphnia magna
DilufionWater: WellWater

Mean Measured Initial Day 19 )Ll20
TestConcentration Number Number Cumulative Number cumulative Nu

(mga.i./L) Replicate Exposed' Immobile Dead Effects Immobile Dead Effects Imn
5.6 A 1 0 0 1AN 0 0 1 AN

B 1 0 0 1AN '0 0 1 AN
c 1 0 0 1AN 0 0 1AN
D 1 0 0 1AN 0 0 1 AN
E 1 0 0 1AN 0 0 1 AN
F 1 0 0 1AN 0 0 1 AN
G 1 0 0 1AN 0 0 1 AN
H 1 0 0 1AN 0 0 1 AN
I 1 0 0 1AN 0 0 1 AN
i 1 0 1 0 1

12 A 1 0 0 1AN 0 0 1 AN
B 1 0 0 1AN 0 0 1 AN
c 1 0 0 1AN 0 0 1 AN
D 1 0 0 1AN 0 0 1 AN
E 1 0 0 1AN 0 0 1 AN
F 1 0 0 1AN 0 0 1 AN
0 1 0 0 1AN 0 0 1 AN
H 1 0 1 0 1
I 1 0 0 1AN 0 0 1 AN
i 1 0 0 1AN 0 0 1 AN

24 A 1 0 1 0 1
B 1 0 1 0 1
c 1 0 1 0 1
D 1 0 1 0 1
E 1 0 1 0 1
F 1 0 1 0 1
0 1 0 1 0 1
H 1 0 1 0 1
I 1 0 1 0 1
i 1 0 1 0 1

ObservedEffects:AN AppearedNormal;C - Ixdiugic.
2 AlloglanismsonD!y 0 !EU!2d nomud.
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APPENDIX IV (Continued)

CumulativePercentMortalityand Treato@ent-RelatedEffects'-First-GenerationDaphnids

Sponsor 3M Corporation
Ted Substance: PFOS
TestOrganism: Cladocom, Daphnia magna
DilubonWater WellWater

Mean Measured initial Day 19 Day 20
TestConcentration Number Number Cumulative Number Cumulative Num

(mga.i./L) Replicate EXPOSed2
bnmobile Dead Effects Immobile Dead Effects Imm

48 A 1 0 1 0 1 0
B 1 0 1 0 1 0
c 1 0 1 0 1 0
D 1 0 1 0 1 0
E 1 0 1 0 1 0
F 1 0 1 0 1 0
G 1 0 1 0 1 0
H 1 0 1 0 1 0
I 1 0 1 0 1 0
i 1 0 1 0 1 0

ObservedEfrects:AN - AppearedNonnaL C Udmgic.
2 All2manismson Day 0 2Ecarednormal.
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APPENDIXV

NeonateProduction

Sponsw. 3M CoMorafion
Ted Substance: PFOS

TestChpnism: Cladoctran,Daphnia magna
DilutionWater wellwater

Mean L)ax
Measured Test
Concentration 2 5 7 9 11 14 16 19 21
JER LIJLI Rcpficau Total

NegativeControl A 0 0 0 0 27 40 0 25 26 118
B 0 0 0 9 41 0 45 4 14 113
c 0 0 0 0 14 43 0 27 10 94
D 0 0 0 3 29 48 0 39 25 143
E 0 0 0 9 40 41 0 35 27 151
F 0 0 0 0 24 37 0 34 31 126
G @o 0 0 14 0 38 39 19 20 129
H 0 0 0 0 21 29 0. 21 29 100
1 0 0 0 9 32 45 0 31 23 140
1 0 0 0 0 20 33 34 0 18 105

SD) = 122 (±19.2)

1.5 A 0 0 0 0 21 43 0 36 31 131
B 0 0 0 2 0 39 39 0 26 106
c 0 0 0 6 37 47 0 38 35 163
D 0 0 0 0 23 44 0 0 32 99,
E 0 0 0 0 20 33 35 0 31 119
F 0 0 0 5 38 51 0 36 30 160
G 0 0 0 0 25 48 31 0 22 126
H 0 0 0 16 46 44 1 41 34 182
1 0 0 0 10 37 27 12 40 33 159
1 0 0 0 3 29 41 0 37 27 136

SD) = 142 (±24.7)

2.9 A 0 0 0 0 13 37 35 7 17 log,
B 0 0 0 7 38 41 4 41 36 167
c 0 0 0 11 37 38 0 42 34 162
D 0 0 0 0 25 45 33 0 20 123
E 0 0 0 0 24 43 34 3 23 127
F 0 0 0 19 0 47 36 1 14 116
G 0 0 0 0 19 44 35 0 24 122
H 0 0 0 0 17 40 43 0 35 135
1 0 0 0 15 41 0 38 33 15 142
1 0 0 0 0 26 46 29 0 29 129

SD) - 136(t17.9)

Ms valueexr-ludcdfrom c431cuMon ofthemean due toadultdeath.

AMENDED
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APPENDIX V (Continued)
NeonateProduction

Sponsw. 3M CoWmfion
TestSubgance: PFOS
TestOrganim: Cladocmn. Daphda -agna
DilutionWater Wen Water

Mean
Measured Test
Conomtrafion 2 5 7 9 11 14 16 19 21

Total

5.6 A 0 0 0 0 21 38 31 0 35 125
B 0 0 0 5 34 43 0 31 33 146
c 0 0 0 0 22 37 19 0 26 104
D 0 0 0 0 27 41 29 0 20 117
E 0 0 0 0 19 43 39 0 29 129
F 0 0 0 11 36 52 0 37 34 170
G 0 0 0 0 17 38 4 34 32 125
H 0 0 0 5 29 46 0 38 30 148
1 0 a 0 0 14 39 40 0 34 127

0 0 0 0 19 35 19 - - 73'
SD) - 132 19.5)

12 A 0 0 0 0 19 39 0 0 29 86
B-- 0 0 0 0 16 40 34 17 20 127
c 0 0 0 0 24 36 35 0 34 129
D 0 0 0 is 0 39 34 19 0 109
E 0 0 0 0 26 36 37 0 34 133
F 0 0 0 10 37 0 40 37 15 139
G 0 0 0 10 34 41 0 39 41 165
H 0 0 0 0 20 - - - - 20 1

1 0 0 0 0 11 30 32 0 30 103
0 0 0 0 13 27 29 0 14 83

SD) = 119 (±26.5)

24 A 0 - - - - - - 0
B 0 0
c 0 0
D 0 0 0 0 0 8 24 321
E 0 0
F 0 0
G 0 0 0 0 9 91

H 0 0 0 0 0
1 0 0
1 0 .0

0

48 A 0
B 0
c 0
D 0
E 0
F 0
G 0
H 0

0
0

rc -0

Thisvaluee=luded fromcalcumon ofthemean due toadultdeath.

AMENDED
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APPENDIXVI

Lengthand Dry WeightofSurvivingFirst-GenerationDaphnids

Sponsor. 3M Corporation
TestSubstance: PFOS
TestOrganimn: Cladoceran,Daphnia magna
DilutionWater- WellWater

Mean
MeasuredTest Individual Mean Individual Mean
Concentration Length Length Dry Weights Dry Weights

Lmm ± SD) ma ± sD)LT!P) - @!W L
NegafiveControl 4.70 4.65(t0.111) 0.73 0.695(±0.100)

4.65 0.68
4.55 0..87
4.65 0.65
4.55 0.60
4.80 0.69
4.@5 0.75
4.50 0.61
4.75 0.55
4.80 0.82

1.5 4.45 4.66 0.118) 0.68 0.669 0.0623)
4.60 0.70
4.70 0.63

4.80 0.81
4.55 0.61
4.75 0.67
4.80 0.63
4.60 0.68
4.65 0.61

2.9
--

4.62 0.100) - 0.724 0.110)
4.75 0.63
4.50 0.68
4.65 0.70
4.70 0.94
4.@5 0.7-1-
4.45 0.80
4.70 0.82
4.60 0.60
4.65 0.63

ANffi'NDED
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APPENDIX VI (Continued)

Lmgth andDryWeigbtofSurvivingFirst-OmcrationDaphnids

Sponsor- 3M Corporation
TestSubstance: PFOS
TestOrganism: Clado=un, Daphnia magna
DilutionWater- WellWater

Mean
MeasuredTest Individual mean individual Mean
Concentration Length Length DryWeights Dry Weights
Lmg a.i./L) @mm ± SD) ms t SD)LIB!P@ L%f@ L

5.6 4.45 4.61(±0.124) 0.71 0.727(t0.0665)
4.70 0.69
4.50 0.83
4.70 0.75
4.65 0.82
4.-80 0.68
4.45 0.62
4.55 0.73
4.65 0.71

12 4.70 4.59 0.102) 0.76 0.723 0.0661)
4.60 0.64
4.75 0.76
4.65 0.65
4.45 0.82
4.60 0.65
4.55 0.70

4.45 0.74
4.55 0.79

AMENDED
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APPENDIXVII

ChangestoProtocol

Thissu* was conductedinaccordancewiththeapprovedProtocolwiththefollowingchanges:

I. The proposedexperimentalstartand terminationdateswmr, amended totheprotocol.

2. Duringthesecondgencrafionexposure,neonateswere observedat5,24 and 48 hours.
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APPENDIX VIH

PersonnelInvolvedintheSb*

The followingkeyWildlifeh*mational Ltd.pmwml weremvolved m theconductormanagementofflm
Sb*:

I Hemy 0. Krueger,Ph.D.,Dk=Wr, AquaticToxicologyandNon-TargetPlants

2. WiUud B.Nbwn, Ph.D.,Mmu6m, AnalyticalChemistry

3. JonA. MacGregor, Scientist

4. Mark A. Mank, LaboratorySupm-visor

5. KurtP, Drottar,SeniorBiologist
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APPENDIX IX

ReportAmendment

I. OriginalReport: Pages 14, 6 and31

Amendment: The pageswere changedtoincludetheamended reportdate,revisedpagenumbers,and
new signaturesanddatesduetotheadditionofthereportamendment asAppendix DC

Reason: To reflecttheissuingofanamended reporl

2. OriginalReport: Page 2

Amendment: The compliancestatementwas revised.

Reason: To clarifyhow thetestsubstancewas characterized.

OriginalReport.-Page 9

Amendment: Informationprovidedby theSponsorreflectingthereanalysisofthetestsubstance,
includingthereanalysisdateandthepurity,was addedtotheTestSubstancesection.

Reason: To reflectthecurrenttestsubstanceinformationprovidedby theSponsor.

4. OriginalReport: Entirereport

Amendment: Alltestsubstanceconcentrationswerechangedtoreflectthepiu4 ofthetestsubstance
asdeterminedby theSponsorinareanalysisofthetestsubstance(FC-95,Lot 217).
Testconcentrationsoriginallywerebasedon thereportedpurityof 98YIo. The
certificateofanalysisdatedMarch 9,2000 indicateda purityof90.490/o.Tberefore,all
testsubstanceconcentrations,includingnominal concentrations,measured
concentrations,andNOEC, LOEC andMATC values,wererecalculatedandreported
asmg a.i./Lbasedon the90.49% purity.

Reason: To reporttheresultsofthetestbasedon thetestsubstancepurityof90.49% atthe
requestoftheSponsor.

AMENDED
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APPENDIX IX

-Contiimed-

ReportAmendment

AMENDMENT SIGNATURES:

KurtP,)Frottar- DATE
ShidyDirector

Henr@ 6QKmegei, -Ph.D. DAtLt
Director,AquaticToxicologyandNon-TargetPlants

REVEEWED BY:'

Jaj(96sH. Coleman DATE
Quality.Assurance

AMENDED
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PFOS:A SENU-STATICLEFE-CYCLET03aCnYTEST
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St.PauL Minnesota55144

SPONSOR!S REPRES Ms. SusanA. Beach

TESTING FA WildlifeInternational,Ltd.
8598 Commerce Drive
FAston,Maryland 21601

STUDY DIRECTOR-- KurtDrottar
SeniorAquaticBiologist

LABORATORY MANAGEMENT: Henry 0. Kmeger,Ph.D.
DirectorofAquaticToxicology& Non-TargetPlants

FOR LABORATORY USE ONLY

ProposedDates:

Experimental Experimental
StartDate: TerminationDate:

ProjectNo.:

TestConcentrations:-NeizativeControl,1.6.3.1.6.3.13,25 and50 miza.i./L

TestSubstanceNo.: 4675. ReferenceSubstanceNo. (ifapplicable):4526

PROTOCOL APPROVAL

STUDY DIRECTOR DATE

ORATORY MANAGEMENT DATE
TOR

'
ri iz a"r-finlc- 6 13DsPIO OS 0RRW!'LS RYE IPR E S DATE

PROTOCOL No.: 454/061099/DAP-LC3/SUB454 3M LAB REQUEST NO. U2723



WILDLIFE INTERNATIONAL, LTD

3-

INTRODUCTION

WildlifeIntemationaLLtd.willconducta semi-staticlife-cycletoxicitytestwiththe cladoceran,

Daphnia nwgna, fortheSponsorattheWildlifeInternational,Ltd.aquatictoxicologyfacilityin Easton,

Maryland. The studywillbe performed basedon proceduresoutlinedintheU.S.EnvironmentalProtection

Agency Series850 - EcologicalEffectsTest GuidelinesOPPTS Number 850.1300 (1);OECD Guideline

211: Daphnia magna ReproductionTest (2);Standard EvaluationProcedure,Daphnia Magna Life-Cycle

(21-Day Renewal) Chronic YbxicityTest (3);and ASTM E 1193-87 Standard Guide for Conducting

Renewal Life-CycleTodcity TestswithDaphnia magna (4).Raw dataforallwork performed atWildlife

IntemationaLLtd.and a copy ofthefinalreportwillbe filedby projectnumber inarchiveslocated.on the

WildlffeIntemationaLLtd.site,or atan alternativelocationtobe specifiedinthefinalreport.

PURPOSE

The purpose ofthisstudyisto determinetheeffectsofthetestsubstanceon thesurvival,growth, and

reproductionof thecladoceran,Daphnia magna, under seim*-statictestconditions,fora periodof 21 days.

EXPERIMENTAL DESIGN

Daphnids willbe exposed to a geometricseriesof sixtestconcentrations,and a negative(dilution

water)controlfor 21 days. Individualneonatedaphnidswillbe placedinten replicatetest
-
chambers

iinparday assignedto eachtestconcentrationand control.Individuallyexposed daphnids willbe observed

forsurvival,reproductionand growth.

Nominal testconcentrationswillbe selectedinconsultationwith the Sponsor,and willbe based upon

informationsuch as the resultsof exploratoryrange-findmgtoxicitydata.known toxicitydata,

physical/chemicalpropertiesof the testsubstanceor otherrelevantinformation. Each. testsubstance

concentrationwillbe 50% ofthenexthigherone. Water sampleswillbe collectedatspecifiedintervalsfor

analysisof the testsubstance. Resultsof the analyseswillbe used to calculatemean measured test

concentrations.New testsolutionswillbe preparedthreetimesper week (e.g.,Monday, Wednesday,

Friday),and thetestorganisms willbe transferredfrom the oldtothenew solutions.

To controlbias,neonatedaphnidswillbe impartiallyassignedto exposurechambers attestinitiation.

No otherpotentialsourcesof bias are expectedto affectthe resultsof the study. Observationsof the

survivalofthefirst-generationdaphnidswillbe made daily.The presenceof eggs inthe brood patch,males

PROTOCOL NO.: 454/061099/DAP-LC3/SUB454 3M LAB REQUEST NO. U2723
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or wintereggsalsowillbe recordeddaily.With theonsetof reproduction,thenumber of young presentin

each testchamber willbe coulted every Monday, Wednesday and Fridayduring the testand at test

termination.An acuteexposurewillalsobe performed forany t-eatrnentgroups which produce young.

Twenty neonatesfrom each treatrnentgroup and thecontrolwillbe exposed under statictestconditionsfor

48 hours.The resultsof thetestwillbe used to calculatetheno observedeffectconcentration(NOEC) and

thelowestobservedeffectconcentration(LOEC). ne NOEC isdefinedas thehighestconcentrationthat

producesno statisticauy-significanteffecton survival,reproduction,orgrowth. 'Me LOEC isdefinedas

thelowestconcentrationthatproducesa statisticallysignificanteffecton survival,reproduction,or growth.

'Me maximum acceptabletoxicantconcentration(MATC) willbe calculatedasthe geometricmean of the

NOEC and LOEC.

MATERLKLS AND METHODS

Test Substance

Informationon the characterizationof test,controlor referencesubstancesis requiredby OECD

Principlesof Good LaboratoryPractice.IMe Sponsor isresponsibleforprovidingWildlifeInternational,

Ltd.writtenverificationthatthe testsubstancehas been characterizedaccordingto GLPS. Ifwritten

verificationof GLP testsubstancecharacterizationisnotprovidedtoWildlifeInternational,Ltd.,itwillbe

noted inthecompliance statementof thefinalreport.The attachedform EDENTIFICATION OIF TEST -

SUBSTANCE BY SPONSOR (Appendix I) isto be used to provideinformationnecessaryfor GLP

compliance.

The Sponsor isresponsibleforallinfomiationrelatedtothe testsubstanceand agreesto acceptany

unused testsubstanceand/ortestsubstancecontainersremainingattheend ofthe study.

P=aration ofTestConcentrations

The testsubstancewillbe mixed directlyintodilutionwater. Ile solutionswillbe mixed untilthe

testmaterialisdissolved.Once dissolved,thesolutionwillbe distributedintotestchambers or dilutedwith

dilutionwaterto achievethe desiredtestconcentrations.

PROTOCOL NO.: 454/061099/DAP-LC3/SUB454 3M IAB REQUEST NO. U2723
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TestOMaWsm

Thecladoceran,Daphniamagna,hasbeenselectedasthetestspeciesfbrthisstudy.Daphnidsare

representativeof an importantgroup of aquaticinvertebrates,and have been selectedforuse inthetest

basedupon pastusehistoryand easeof culturinginthelaboratory.Dapbnid neonatestobe usedinthetest

willbe lessdm 24 hoursoldand willbe obtainedfromculturesmaintainedatWildlifeInternational,Ltd.,

Easton,Maryland. The idenbt@'@bfthespecieswillbe verifiedusingappropriatetaxonomickeys such as

Pennak(5).

Daphnids willbe calun-edinwaterfrom thesame source.andatapproximatelythesame temperature

as willbe uiedduringthetest.Daphnidsintheculturesproducingneonatesfbrthetestwillbe heldforat

least10 dayspriorto collectionof theneonatesfbrtesting..Neonatesfrom daphnidsthatshow signsof

diseaseor stresswillnotbe -usedastestorganisms.Daphnidsinholdingthatproduceephippiaalso.willnot

beused tosupplyneonatesfortesting.

Daphnidsinthecultxuwwillbe fedoncedaily.The dietwillbe a mixtureofyeast,Cerophyll(&,and

troutchow (YCT), supplementedwith a suspensionof the freshwatergreen alga Selenastrum

capricornutum.Specificationsforacceptablelevelsof contaminantsin daphnid dietshave not been-

established.However, thereareno known levelsof conluninantsreasonablyexpectedtobe presentinthe

dietthatareconsideredtointerferewiththepurposeorconductofthetest.

Neonateswillbe obtainedfortestingfromatleastffim individualadults.Priortotestinitiation,the

neonateswillbe collectedfrom culturesandtransferredtoglassbeakers.Ile daphnidswillbe releasedinto

thetestcompartmentsbelowthewatersurfaceusinga wide-borepipette.Daphnidswillbe feddailyduring

thetestusingthesame dietasusedinthecult=. Daphnidswillbe fed0.3mL ofYCT and 0.6mL of

Selenastrumoncedaily.Thefrequencyoffeedingwillbedocumentedintherawdataandthefinalreport.

DilutionWater

Water usedfortheculturingandtestingof daphnidswillbe obtainedfroma wellapproximately40

metersdeeplocatedon theWildlifeInternational,Ltd.site.Ili6waterwillbe passedthrougha sandfilter

and pumped intoa 37,800-Lstoragetankwhere thewaterwillbe aeratedwithspraynozzles.Priortouse

the waterwillbe filteredto 0.45pm and passedthroughan ultravioletsterilizerinorderto remove
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microorganismsand fineparticles.Water used for culturingand testingischaracterizedas moderately

hard. Typicalvaluesforhardness,allmlinity,pH and specificconductanceareapproximately:

Hardness,mg/L as CaCO3 145
Alkalmity,mg/L as CaC03 190
pH 8.1
SpecificConductance,gmhos/cm 330

Hardness,alkalinity,pH and specificconductancewill be -measured weekly to monitor the

consistencyof the well water. Means and ranges of the measured parametersforthe four-week period

precedingthetestwillbe providedinthefinalreport.Analyseswillbe performed atleastonce annuallyto

determinethe concentrationsof selectedorganicand inorganicconstituentsof the well water and resultsof

themost recentGLP compliantanalyseswillbe summarized inthefinalreport.

Test Apparatus

Testchambers willconsistof 250-mL Nalgene(Dbeakerscontaining200 mL of testsolution.Test

chambers willbe randomly positionedby treatmentgroup in a temperatut-controlledwater bath or an

environmentalchamber. Test chambers willbe labeledwith the projectnumber, testconcentrationand

replicate.

EnvironmentalConditions

Lightingused to illuminatethe culturesand testchambers duringculturingand testingwill be

providedby fluorescenttubesthatemitwavelengthssimilarto naturalsunlight(e.g.,Colortone(D50). A

photoperiodof 16 hoursof fightand 8 hoursof dark willbe controlledwith an automatictimer. A 30-

minute transitionof low lightintensitywillbe providedwhen lightsgo on and offto avoid sudden changes

inlightintensity.Lightintensitywillbe measured justpriortotestinitiationand atapproximatelyweekly

intervalsthereafterwith a SPER ScientificLtd.lightmeteror equivalent.

The targettesttemperaturewillbe 20 ± 10 C. Temperature.willbe measured in one alternating,

replicateof eachtreatrnentand thecontrolgroup at testinitiation,inthe.oldand new solutionson renewal

days,and attestterminationusinga liquid-in-glassthermometer. Temperature alsowillbe measured with a

continuousrecorderin one negativecontrolreplicate.Recordermeasurements willbe verifiedwith a

liquid-in-glassthermometer priortotestinitiationand atleastweekly thermfter.

PROTOCOL NO.: 454/061099/DAP-LC3/SUB454 3M LAB REQUEST NO. U2723
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Dissolvedoxygen willbe measured inone alternatingreplicateof each treatmentand the control

group dailyduringthe firstweek of the tes@ inthe old and new solutionson renewal days, and attest

terminationusinga Yellow SpringsInstrumentsModel 51B dissolvedoxygen meter,or equivalent.inthe

eventthatdissolvedoxygen levelsfallbelow 60% saturation,dissolvedoxygen willbe measured inevery

testchamber and appropriateactionswillbe taken afterconsultationwith theSponsor. Measurements of

pH willbe made in one alternatiagreplicateof eachtreatmentand thecontrolgroup attestinitiation,in the

old and new solutionson renewal days,and attestterminationusing'aFisherAccumet Model 915 pH

meter,or equivalent.Ifa treatmentlevelreaches100% mortality,dissolvedoxygen,pH and temperature

measurements willbe takenatdW time,then discontinued.

Hardness,alkalinity,and specificconductancewillbe measured in the negative(dilutionwater)

controland thehighesttestconcentrationattestinitiationand atapproximatelyweekly intervalsthereafter.

Hardness and alkalinitymeasurements willbe made by titrationusing proceduresbased on methods in

Standard Methods for the Examination of Water and Wastewater (6). Specificconductance will be

measured using a Yellow Springs InstrumentsModel 33 Salinity-Conductivity-Temperaturemeter,or

equivalent.

BiologicalObservations

The firstgenerationdaphnidswillbe observed dailyduringthe testfor survival,the onset of

reproduction,and clinicalsignsof toxicity.The criteriafor death includeabsence of heartbeat@white

opaque coloration,lack of movement of appendages and lack of response to gentle prodding.

Immobilizationisdefinedas a lackofmovement exceptforminor spontaneousrandom movement of the

appendages. Examples of clinicalsignsof toxicityincludeinabiety,to maintainpositioninthe water

column, uncoordinatedswimming and cessationof feeding. The presenceof eggs inthe brood pouch,

abortedeggs,males, or ephippiaalsowillbe recorded. Aftertheonsetof reproduction,twenty neonates

from each treatmentgroup and thecontrolwillbe exposed for48-hoursunder statictestconditions.The

neonateswillbe observed at24 and 48 hoursformortality/immobilityand clinicalsignsoftoxicity.

With the onsetof reproduction,the number of second-generationdaphnidswillbe counted and

recordedapproximatelythreetimes per week. Second generationneonateswillbe observed forclinical

signsof toxicity.Second-generationdaphnids not used for the acuteexposurewillbe discarded.The
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lengthanddryweightofthesurvivingfirst-generationdaphnidswillbe measuredattheendofthetest.The

testwillnotbe consideredacceptableifcontrolsurvivalis<80% or ifthenumber of young producedby

eachsurvivingdaphnidlivingthefull21 daysislessdm an averageof60.

Sanling forAnal3iicalMeasurements

Water sampleswiU be collectedfrom thenew and oldsolutionsduringeachweek of thetestto

determineconcentrationsofth&-testsubstance.Duplicatesamplesforthenew solutionswillbe collected

from thefreshlypreparedsolutions,whereassamplesfrom theold solutionswillbe obtainedfrom a

compositeof aU replicatetestchambersforeachcontroland treatmentlevel.In the eventthat100%

mortality.occursin any treatment,thensamplingof thatveatmentwdl temunatefollowmgthe next

samplinginterval.SampleswiU be collectedatmid-depthand analyzedinunediately.The sample scheme

issununarizedbelow:

PROPOSED NUMBERS OF SANfinM

Week I Week 2 week 3

E)q)mimentalGroup NW Old@ Nevv* Old, New* Old@

Control 2 2 2 2 2 2

LevelI-Low Concentradon 2 2 2 2 2 2

Level2 2 2 2 2 2 2

Level3 2 2 2 2 2 2

Level4 2 2 2 2 2 2

Level5 2 2 2 2 2 2

Level 6-1-lighConcentration 2 2 2 2 2 2

TOTAIS 14 14 14 14 14 14

' New solutions(duplicatesamplescollectedfrom mtmmediate chambers)
b Old solutions(duplicatesamplesfrom a compositeofallreplicatetestchambersfmm eachcontroland testlevel)

The above numbers of samplesrepresentthosecollectedfrom thetestand do not includequality

control(QC) samplessuchasmatrixblanksand fortificationspreparedand analyzedduringtheanalytical

chemistryphaseofthestudy.
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AnalyficalChemi

Chemical analysisofthe samples willbe performedby WildlifeInWmationA Ltd. ne analytical

method used willbe based upon methodology providedby the Sponsor and identifiedin Appendix H.

Modificationsmade to theanalyticalmethod willbe documented intheraw dataand describedin thefinal

report.

Data Analyges

Statisticalanalyseswillbe perfbrmed on thesurvivalof first-generationdaphnids,thenumber of live

young produced by each individuary-exposeddaphnid,and thelengthand dry weight ofthe individually-

exposed fira-genemtiondaphnids.

To evaluatewhether or notsurvivalisaffectedby thetreatments,2 X 2 contingencytables.and the

chi-squaretestwillbe used on survivaldata(i.e.,numbers of aliveand dead daphnids). Analyses of

reproductionand growth (weightand length)datawillbe evaluatedfor normalityand homogeneity of

variances.Ifthe data aredeemed normal with homogeneous variances,hypothesistestingusinganalysisof

variance(ANOVA) and multiplemeans tests(e.g.,Dunnetes,Bonferron@ Scheffe)willbe used. Ifthedata

failthetestsfornormalityorhomogeneity,thendatab-ansformationswillbe triedinan attempttocorrect-

the condition.When the data t-ansfbrmationsfailto correctfornon-normalityor heterogeneityof

variances,nonparame tricprocedureswillbe usedto identifystatisticallysignificantdifferencesamong the

experimentalgroups.

Ile statisticalanalysesof survivalgrowth and reproductiondatawillaidbutmay notbe exclusively

used in the determinationof the no observedeffectconcentration(NOEC) and lowest observed effect

concentration(LOEC). Ile maximum acceptabletoxicantconcentration(MATC) willbe calculatedasthe

geometric mean of theNOEC and LOEC.

RECORDS TO BE MAINTAINED

Records to be maintainedfor data generatedat WildlifeInternational,Ltd. willinclude,but not be

limitedto:

I. A copy of thesignedprotocol.

2. Identificationand characterizationof thetestsubstance,ifprovidedby the Sponsor.
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3. Datesof initiationand terminationof thestudy.

4. Length and dry weight measurements.

5. Reproduction parameters.

6. Test organism culturerecords.

7. Resultsof rangefindingtests,when applicable.

8. Stocksolutioncalculationand preparation.

9. Dailyobservations. -I,

10. Water chemistrycalculations(e.g.,hardnessand alkalinity).

11. Ifapplicable,the methods used to analyzetestsubstanceconcentmtionsand the resultsof analytical

measurements.

12. Statisticalcalculations.

13. Testconditionsand physical/chemicalmeasurements.

14. Calculationand preparationoftestconcentrations.

15. Copy of finalreport.

FINAL REPORT

A finalreportof theresultsof thestudy willbe preparedby WildlifeInternational,Ltd. The report

willincludethefollowing,when applicable:

1. Name and addressof thefacilityperformingthestudy.

2. Dates upon which the studywas untiatedand completed. Itistheresponsibilityof the Sponsor to

providethefinaldatethatdataarerecordedforchemistry,pathologyand/orsupportingevaluations

thatmay be generatedatotherlaboratories.

3. A statementof compliancesignedby the Study Directoraddressingany exceptionsto Good

laboratoryPracticeStandards.

4. Objectivesand procedures,as statedin the approved protocol includingchanges in the original

protocol.

5. The test substance identification,includingname, chemical abstractnumber or code number,

strength,purity,composition,and otherinformationprovidedby theSponsor.

6. Stabilityand solubilityofthetestsubstanceunder the conditionsof administration,ifprovided by the

Sponsor or contractedtoWildlifeInternational,Ltd.

7. A descriptionof themethods used toconduct thetest.
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8. A descriptionofthetestorganisms,includingthesource,scientificname,age,fifestage,feedtypes,

lightintensityand photoperiod.

9. A descriptionofthepreparationof thetestsolutions,themethodsusedto allocateorganismstotest

chambersand beginthetest,thenumber oforganismsandchamberspertreatment,andtheduration

ofthetest.

10. A descriptionofcircumstancesthatmay have affeew thequalityorintegrityofthedata.

11. 'Me name oftheStudyDirectorand the names ofothersmenflsts,professionals,and supervisory

personnelinvolvedinthestudy.

12. A descriptionofthetransformations,calculations,and operationsperformedon thedata,a summary

and analysisofthebiologicaldataand analyticalchemistrydata,and a statementoftheconclusions

drawn from theanalyses.

13. Statisticalmethods usedtoevaluatethedata.

14. 'Me signedand datedreportsof eachoftheindividualscientistsor otherprofessionalsinvolvedin

thestudy.

15. Ile locationwhere raw dataand finalreportare-tobe stored.

16. A statementpreparedby the QualityAssuranceUnitlistingthedatesthatstudyinspectionsand

auditswere made and findingsreportedtotheStudyDirectorand Management.

17. Ifitisnecessarytomake correctionsor additionsto a finalreportafterithasbeen accepted,such

changeswillbe made intheform ofan amendmeirtissuedby theStudyDirector.The amendment

willclearlyidentifythepartof thefinalreportthatisbeingamended and the reasonsforthe

amendment, and willbe signedand datedby theStudyDirector.

CHANGING OF PROTOCOL

Plannedchanges to theprotocolwillbe inthe form of writtenamendments signedby the Study

Directorand theSponsor.Amendments willbe consideredas partof theprotocoland willbe attachedto

thefinalprotocol.Any otherchangeswillbe intheform ofwrittendeviationsfiledwiththeraw data.AR

changestotheprotocolwillbe indicatedinthefinalreport.
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GOOD LABORATORY PRACTICES

ThisstudywillbeconductedinaccordancewithGood LaboratoryPracticeStandardsforEPA (40

CFR Part160 and/orPart792);OECD (ENV/MC/CBEM (98)17);and JapanMAFF (59 NohSan,

NotificationNo. 3850,AgriculturalProductionBureau).Each studyconductedby WildlifeInternational,

Ltd.isroutinelyexaminedby theWildlifeIntemationaLLtd.QualityAssuranceUnitfor.compliancewith

Good LaboratoryPractices,StandardOperatingProceduresand thespecifiedprotocol.A statementof

compliancewithGood LaboratoryPracticeswillbe preparedforallportionsofthe studyconductedby

WildlifeInternational,Ltd. The Sponsorwillbe responsibleforcompliancewithGood Laboratory

Practicesfbrproceduresperformedby otherlaboratories(e.g.,residueanalysesorpathology).Raw datafor

allwork performedatWildlifeInternational,LtdLand a copyofthefinalreportwillbe filedby project

number inarchiveslocatedon theWildlifehftmational,Ltd.site,or atan alternativelocationtobe

specifiedinthefinalreport.
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APPENDIXI

IDEq"MCAnON OF TM SUBSTANCE BY SPONSOR

To be Ccinpletedby Sponsor

1. Test Substanceidentity(name to be usedinthereport):PFOS (PerfluorooctaneSulfonicAcid Potassium Salt

ReferenceStandard(ifapplicable):AnalyticalStandard.-N/A

InternalStandard. 1.1.2.2HJLI-LHPerfluorooetaneSulfonicAcid

Test SubstanceSample Coctior Batch Number: Lot 21

Test SubstancePunty (0/oActiveIngrechent): 98.9 ExpimfionDate: 2008

R TestSubsta= Clmmcumizafian

Have iheidentity, tyand composifionoradierchmacwdsfm
whichWm -a-tr.= = substan@mandmfixe= Mmdard b=. _pn
ddanifiedfniortDitsuseinthissh* inacomlmm withGLP Swndards? ----Yes x No

IEL TestSubstanceStorW Cmdifions

Pkm indicateiherwmmended sorw conditionsatVadl& hdcmafionalIAi

Ambient

Has thestabfltyofthetestsubsta= underihesestorw conm=
beenddamin6d inacomd= withGLP Stmdards? Yes x No

Otherpmtinertstabilityin@on:

IV.TestCaxenftafim: Adjusttmtcmcmtratim to 10OP/,aiL
x basedupon dr-panty(*/o)gmm above

Do notacbusttestCMCWtratiM tD IWI,
ai Testft n-t-ialAS IS.

V. Tmi&y hffimmation:

Ntmnnuliam- RatID50 251 mg&g - Maw LD50 - N/A

Aquatic- InvmtdwftTodcityT)Cd.C50) Fish'Todcity(LOO)

DgRhniamagna: 27 mgl Rainbow Trout: IInMi

DipMa mamm: 50 mgl FatheadMinnovr 38 mpJL

OtherTodcityfiffixmation(mcjudingfindin ofchmnicandsbchronict&):

Please see MSDS
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APPENDIX I[[

AnalyticalMethod Providedby Sponsor

Samples willbe analyzedbased upon proceduresprovidedby the Sponsor inthe following
analyticalmethods:

I. Liquid Chromatopaphy Mass Spectrometry (LCMS) Method forthe Determinationof
PerfluorooctaneSulfonicAcid Potassium Salt(PFOS) In Freshwater,Saltwaterand
AlgalMedium

A copy oftheabove method willbe mamtamed m theraw data.Ile actualmethodology used
to analyzethetestsamples willbe documented m theraw dataand sumniafizedinthefmal report.
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PROJECT NO.: 4S4A-109
WILDLIFE INTERNATIONAL L-M. PageI ofI

AMENDMENT TO STUDY PROTOCOL

STUDY TRME: PFOS: A SM-STATIC LIF&CYCLE TO)ACITY TEST WITH THE
CLADOCERAN (Daphniamagna)

PROTOCOL NO.: 454/061099/DAP-LC3/SU]3454 AMENDMENT NO.: I

SPONSOR.- 3M Corpomtion PROJECT NO.: 454A-109

EMCITVE DATE: July12,1999

AMZNDMENT: Page2

Add: ExperimentalStartDate-7/12/99
ExperimentalTftm@nationDate- 8/2/99

REASON.- The above informationwas notknown when theprotocolwas signedby the Study
Director.

STUDY DIRECTOR DATE

LABORATORY MANAGEMENT DATE

SPONSOIUS REPRESENTATIVE DAT


