
ACUTE TOXICITY TO FISH (FATHEAD MINNOW)

TEST SUBSTANCE

Identity:Mixturecontainingperfluorooetanesulfonatewhich may alsobe
referredtoas PFOS, FC-95,oras a component ofFC-3003. (1-
Octanesulfonicacid)(CAS # 2795-39-3).

Remarks: The 3M productionlotnumber was notgiven.The testsample
isFC-3003, identifiedby the laboratoryas R1331. Currentinformation
indicatesitisa mixtureof1% PFOS, 15% diethyleneglycolbutylether,
79.39% water,2% Sultonefoamer,1.5% sodium octylsulfate,1% sodium
decylsulfate,0.06% sodium laurylsulfate,and 0.05% benzotriazole.

The followingsummary appliesto a mixture withincompletely
characterizedconcentrations of impurities.Data may not accurately
reflecttoxicityof the tluorochemkal component of the testsample.

METHOD:

Method: OECD Guideline203.
Type: Acute static
GLP: No
Year completed: 1997
Species: Pimephalespromelas
Supplier:In-houseculturesmaintainedatAScl-DETD, Duluth,MN
Analyticalmonitoring:Temperature,pH, conductivity,and dissolved

oxygen.
Exposure period: 96-hours
Statisticalmethods: The LC50 valueswere calculatedby Trimmed
Spearman-Karber method. The NOEC valueswere calculatedby Fisher's
ExacttestusingToxstatstatisticalsoftware,Version3.5.
Test fishage: Juveniles
Length and weight: Average length 16.6mm

Average weight 0.036g (wet)

Loading: 0.12g/L
Pretreatment:None
Test conditions:

Dilutionwater: DechlorinatedCityofDuluth,MN tapwater,post-
carbon filter.The waterwas aeratedfor24 hourspriortothe test.
Dilutionwater chemistry:

Hardness: 48 mg/L as CaC03

Alkalinity: 44 mg/L as CaC03

Conductivity: 119 pmhos/cm
pH: 8.08

Lighting:Cool-whitefluorescentlights.A dailyphotoperiodof 16 hours light
and 8 hours darkwas maintainedthroughoutthetestingperiod.



Stockand testsolutionpreparation:Thetestmaterialwas addeddirectly
to thedilutionwateron a weight/volumebasis.
Concentrations dosing rate:Once.
Stabilityof the testchemical solutions:Not noted.
Exposure vessels: 4 L glassjarscontaining3 L testsolutions.
Number of replicates:2
Number offishper replicate:10.
Number of concentrations: fiveplusa blankcontrol
Water chemistry during the study:

pH range (0-96hours):
7.68- 8.08(controlexposure)
7.60- 7.92(1000mg/L exposure)

Temperature range (0-96hours): 20.5- 20.7 'C
Conductivityrange (0-96hours):

119 - 121 pmhos/cm (controlexposure)
133 - 136 pmhos/cm (1000 mg/L exposure)

Dissolved oxygen range (0-96hours):
6.9- 8.7mg/L (controlexposure)
5.1- 8.6mg/L (1000 mg/L exposure)

RESULTS

Nominal concentrations: Blank control,130,216, 360, 600, and 1000 mg/L

Element values: 96-hourLC50 = 472 (376- 593) mg/L
96-hourNOEC = 216 mg/L

Element valuesbased on nominalconcentrations

Remarks: Testingwas conducted on the mixtureas describedinthe Test
Substance Remarks field.The valuesreportedapplytothatmixtureand not
the fluorochemicalproportionalone.

CONCLUSIONS

The testsample 96-hourLC50 forfatheadminnow was determined to be 472
mg/L witha 95% confidenceintervalof376 to 593 mg/L. The 96-hourNo
Observed EffectConcentration(NOEC) is216 mg/L.

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

DATA QUALITY

Reliability:Klimischranking= 2. Testingmeets the criteriaforquality
testing.However, sample puritywas notproperlycharacterizedand the study
lacksanalyticalconfirmationofthe amount offluorochemicalproportioninthe
solution.



REFERENCES

Thistestwas conducted by ASci Corporation,DuluthEnvironmentalTesting
Division,Duluth,MN atthe requestofthe 3M Company, Lab Request number
R1331,1997.

OTHER

Last changed: 6/26/00



ASclCorpomtion/AScl-Duluth
EnvironmentalTestingDivision

ASciStudy[D#5010-M

STUDY 3UL

ACUTE TOXICITY OF R1331 TO
FATHEAD MINNOW (Pimephalespromelas)

DATASTANDARD

OECD GUIDELINE 203

STUDY COMPLETED

June 26, 1997

TESTING FACILITY

ASel Corporation/ASel-Duluth
EnvironmentalTestingDivision

4444 AirparkBoulevard
Duluth,MN 55811

Tel.No. (218)722-4040
Fax No. (218)722-2592

STUDY IDENTIFICATION NUMBERS

AScl Study ID# 5010-068

3M Company Lab Request#R1331

Sponsor. 3M Company
Sponsor Study ID# R1331



ASel Corpomtion/AScl-Dukith

EnvironmentalTestingDivision

ASci Study[Df 5010-M

1.0GENERAL PUORMATION

StudyTitle AcuteToxicityofR1331toFatheadMinnow
(Pimephalespromelas).

DataStandard OECD Guideline203.

Sponsor 3M EnvironmentalTechnologyand Safety
Services,Building2-3E-09,935 Bush Avenue,
St.Paul,MN 55133;Tel No. (612)778-7452.

Sponsor'sRepresentative Susan Beach, 3M EnvironmentalTechnology
and SafetyServices,Building2-3E-09,935
Bush Avenue, St.Paul,MN 55133;
TelNo. (612)778-7452.

Sponsor'sLab Request# R1331.

TestingFacility ASCI Corporation/AScl-DuluthEnvironmental
TestingDivision,4444 AirparkBoulevard,
Duluth,MN 55811;Tel.No. (218)722-4040.

PrincipalInvestigator Joe Dierkes

ProjectDirector Joe Amato

TestingFacilityDirector Donald Mount

DefinitiveTestDates June 17-21,1997.

Data Validationand ReportReview Alan Mozol R rtSignature*.

Retentionof Raw Data and FinalReport Two yearsfrom thedatestudyiscompleted.

Locationof Raw Data and FinalReport AScl Corporation/AScl-DuluthEnvironmental
TestingDivision,4444 AirparkBoulevard,
Duluth,MN 55811;Tel.No. (218)722-4040.
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2.0OBJECTIVE(S)

TO determinethe96-hour10% and50% effectconcentrations(LCIOandLCSO),andthe96-hour
no observableeffectconcentration(NOEC) ofthetestsubstance,R1331, forfatheadminnow
(Pimephalespromelas)understatictestconditions.

Ilisstudywas conductedaccordingtotheAScl studyplanretainedby theSponsorand OECD
Guideline203 (OECD 1993).

3.0TEST METHODS

TestSubstance Properties:R1331, amber liquid,specificgravityca.1.0(water= 1),
stable,and completelysolubleinwater.

Testconcentrations:0 (dilutionwatercontrol),130,216, 360, 600, and,
1000 mgll. Test solutionspreparedby mass additionof testsubstanceto
dilutionwaterfollowedby vigorousstirring.

TestOrganisms Source: Healthy,juvenilefatbeadminnows (Pimephalespromelas)obtained
from AScl-DETD in-houseculture.

Holdinglacclimation:The fishusedinthetestswere obtainedfrom AScIs
in-houseculture.The fishused inthestudywere hatchedbetween May 1'7
and 23, 1997. For the48 hoursprecedingtestinitiationmortalitywas 0%,
and thefishwere notfedfor24 hoursbeforetestinitiation.The fishmean
lengthwas 16.6± 2.5 mm, and mean wet weightwas 36 ± 19 mg.
Loadingratewas calculatedtobe 120 mg of fishper L testsolution.

Use intest:Used 10 organisms/repiicateand 2 replicates/test
concentration.

DilutionWater Source: DechlorinatedCityof Duluth,MN, tapwater.The most recent
chemicalanalysisisinRaw Data Package.

Characteristics:At testtime,thewaterhad a hardnessof 48 mgll (as
CaCO3) and a pH of 8.08.Aeratedfor24 h priortouseinthetest.

Sponsor. 3M Company
SponsorStudy ID# R1331 3
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Exposure 7ype:4-Lglassjars.
Chambers

Use in test:3.0 L of dilutionwater or testsolution/chamber.During the
test,keptcovered,except.whenexperimentalobservationswere made.
Solutionswere notaeratedduringtheexposures.

Incubation Duration: 96 hours.

Dailyphotoperiod:16 h lightand 8 h dark,maintainedusingcoolwhite
fluorescentlamps.

Temperature: 21.0* ± I*C.

Observations Biological:Daily- Test organismswith abnormal behaviorand signsof
stress,and dead testorganisms.

Water chemistry:(1)At testinitiation-totalhardnessand alkalinity,(2)
daily-temperature,DO, conductivity,and pH. Alldeterminationswere
made accordingtoAPHA methods(1995).

Endpoint LCIO: InhibitionConcentration(lCp)Method.
Calculations

LC50's: Trimmed Spearman-KarberMethod.

NOEC. Fisher'sExactTest(TOXSTAT statisticalsoftware,Version3.5,
West Inc.,and Universityof Wyoming).

Sponsor.,3M Company
SponsorStudy [D# R[331 4
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3.0RESULTS

TestSubstanceToxicity(Pertinentdataarein 24-hLC.50: > 1000 mg/L (Not Calculable).
Table1)

48-hLC50: > 1000mg/L (NotCalculable).

72-hLC.50:> 1000 mg/L (NotCalculable).

96-hLCjo: 173 mg/L (NotCalculable).

96-hLC50: 472 mg/L (376-593).

96-hNOEC- 216 mg/L.

Ranges of Water ChemistryParameters Totalhardness (asCaCO3 mgll): 44-48.

Alkalinity(asCaCO3 mgll): 42-44.

Temperature(*C): 20.5-20.7.

DO (mglL): 5.1-8.7.

pH: 7.60-8.08.

c conductie!y(gmhE&ML 18-136.

Sponsor: 3M Company
SponsorStudyID# R1331 5
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4.0TESTQA/QC

QA/QCCriteria Data

Mortalityincontrolexposuremustnotbe more 0% mortality.
am 10%.

The lowestDO concentrationattest The lowestDO concentrationmeasuredwas
terminationmustbe atleast60% of theair 57% of theairsaturationvalueat21.0*C.
saturationvalueattesttemperature. The lowestvaluewas measuredatthe72-hour

testintervalforthe1000mg/L concentration.
At the96-hourintervaltheDO was 64% of
saturation.The reducedDO atthehightest
concentrationdidnot appeartoinvalidatethe
testassignificantlethalityand acceptableDO's
occurredatthe600 mg/L testconcentration.

Testdurationmust be 96 h. The testdurationwas 96 h.

ReferenceSubstanceToxicityTest(thistestis Controlchartforsodiumchloridereference
optional). I toxicitytestingisinRaw Data Package.

Sponsor. 3M Company
Sponsor Study M# R1331 6
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TABLE 1. ACUTE TOXICITY OF R1331 TO FATHEAD MINNOWS (P.promelas)

ts@abitai@ CumulativeNumber of Dead Organisms.and Percent
oncentmidii

24 b.: 48h.. h 06 h

0 (control) 0(0) 0(0) 0(0) 0(0)

130 0(()) 0(0) 0(0) 0(0)

216 0(0) 0(0) 1(5) 4(20)

360 0(0) 0(0) 1(5) 9(45)

600 0(0) 0(0) 1(5) 9(45)

1000 -3 (15) 3 (IS) 9(4S) 18(go)

Percentagesare in parenthesis.

LETHAL AND NO-EFFECT CONCENTRATIONS WITH
CORRESPONDING 95% CONFIDENCE INTERVALS

tc's andNOEC Data(mg/L)l 95% confid@@

24-h LC30 > 1000 Not calculable,

48-h LC50 > 1000 Not calculable

72-h LC50 > 1000 Not calculable

96-H LCIO 173 Not reliable

96-h LC50 472 376-593

96-h NOEC 216 Not applicable

Valtiesbased on nominal testconcentr,.ttions.

Slionsor:3M Company
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