
ACUTE TOXICITY TO FISH

TEST SUBSTANCE

Identity:Perfluorooctylsulfonate,didecyidimethylammoniumsalt;may
alsobe referredtoas Fluoroalkylammonium derivative.[1-
Der-aminium,N-decyl-N,N-dimethyl-,saltwith
1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8-heptadecafluoro-l-
octanesulfonicacid(1:1),CAS # 251099-16-8)

Remarks: The 3M productionlotnumber was Lot1. The testsample isL-
14394 referredtoby thetestlaboratoryas P3025. The sample was
labeledF-11615,Lot1. The testsample isa mixtureofthetestsubstance
inwater(approximately30-40% testsubstance,60-70% water,and 0-5%
ofresidualperfluorochemicals).Allvaluesreportedrelatetothismixture.
The testsample appearstobe a 2-phasedispersion(clearliquidwith
opaque solid)whichrapidlyseparatesafteragitation.No calculations
were made toadjustfortheactualconcentrationofthetestsubstancein
thetestsample.

METHOD

Method: OECD 203
Type: Staticacute
GLP: No
Year completed: 1996
Species: Pimephalespromelas
Supplier:Notnoted.
Analyticalmonitoring:DO, pH,temperature,and conductivitywere
monitoreddaily.
Exposure period:96-hours
Statisticalmethods: LL5ovaluescalculatedusingtheTrimmed
Spearman-Kater method. The NOEL was calculatedusingFisher's
Exacttests.
Test fishage: Not given.
Length and weight: Average length= 11.3mm, Average weight= 7.8
mg
Loading: 0.26g/L
Pretreatment: None

Test conditions:
Dilutionwater: DechlorinatedCityof Duluth,MN tapwater. Water

was aeratedfor24-hourspriortouse inthetest.



Dilutionwaterchemistry:
hardness: 48 mg/Las CaC03

pH: 8.08

Lighting: Cool-whitefluorescentbulbs. Photoperiod of16-hours
light,8-hoursdarkused. No transitionperiodnoted.

Stock and testsolutionpreparation:Water accommodated
fractions.Testsolutionswere preparedindividuallyforeach test
replicateconcentrationby mass additionofvigorouslyshaken test
substance in4 L ofdilutionwater.The solutionswere vigorously
stirredfor21-hours(vortex1/2to1/3solutiondepth).The aqueous
phase was siphoned fromthe vesselat mid-depth.
Concentrations dosing rate:Once
Stabilityof the testchemical solutions:Not noted.
Exposure vessels: 4-L glassjarscontaining3-L oftestsolution.
The jarswere sealedwithTeflon-linedlidsfittedwithstoppersto
accommodate oxygen flushingof headspace.
Number of replicates:two
Number of fishper replicate:ten
Number of concentrations:threeplusa negativecontrol
Water chemistry during the study:

Dissolved oxygen range (0- 96 hours):
9.1- 14.6mg/L (controlexposure)
8.7- 18.2mg/L (700 mg/L exposure)

pH range (0- 96 hours)
7.80- 8.08 (controlexposure)
7.78- 7.99 (700mg/L exposure)

Testtemperature range (0- 96 hours)
. 20.8 - 20.90C

Conductivityrange (0- 96 hours):
128 - 142 pmhos/cm (controlexposure)
118 - 154 pmhos/cm (700 mg/L exposure)

Remarks: Oxygen was added totheheadspace inthejars
beforesealinginitiallyand ateach observationperiod.The
dissolvedoxygen concentrationswere super-saturatedinthe
testvessels,particularlyinthe 700 mg/L exposure
concentration.

RESULTS

Nominal loading concentrations: Bk control,400,700, 1,000mg/L.
Element value: 24-hourLL50= 618 (568-673) mg/L

48-hourLL50= 607 (554- 664) mg/L



72-hourLL5o= 595 (551-643)mg/L
96-hourLL5o= 562 (523-604)mg/L
96-hourNOEL = <490 mg/L

Allelementvaluesbased on nominalconcentrations.

Biologicalobservationsafter96-hours:No mortalityorabnormal
behaviorobservedinthenegativecontrolduringthetest.Mortalitywas
observedintheremainingexposureconcentrations.Surfacingwas
observedinhalfofthefishatthe700 mg/L exposureconcentrationat24-
hours,and 2 fishwere quiescentat96-hours.No abnormalbehaviorwas
observedinthe400 mg/L exposureconcentration.

Cumulativepercentmortality:

Nominal
Loading Test 24-hours 48-hours 72-hours 96-hours
Conc., mg/L

Neg. Control 0 0 0 0

490 10 15 15 25

700 75 75 80 90

1,000 100 100 100 100

Lowest concentration causing 100% mortality: 1,000 mg/L
Mortality of controls: None

Remarks: Values reported are forthe testsample. No calculations were
made to adjust forthe concentration of the testsubstance in the test sample.

CONCLUSIONS

The testsample 96-hour LL5o forfathead minnow was determined to be
562 mg/L with a 95% confidence intervalof 523 -604 mg/L. The 96-hour
no observed effectslevel(NOEL) was <490 mg/L.

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

DATA QUALITY

Reliability: Klimisch ranking 2. The study lacks analyticalmeasurement
of test substance concentrations in the testsolutions and sample purity is



not sufficientlycharacterized.Additionally,dataisfora mixtureand
toxicitycannot be positivelyattributedtodidecyldimethylammonium
Perfluorooctylsulfonatesaltalone.Also,supersaturationofthetest
solutionswithoxygen couldalsohave contributedtothe toxicity.
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Division,Duluth,MN, atthe requestofthe 3M Company.
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1.0GENERAL INFORMATION

StudyTitle Acute Toxicityof Developmental
Materialto Fathead Minnow (Pimephales
promelas).

Data Standard OECD Guideline203.

Sponsor 3M EnvironmentalTechnology and Safety
Services,Building2-3E-09,935 Bush Avenue,
St.Paul,MN 55133.

Sponsor's Representative Susan A. Beach, 3M Environmental
Technology and SafetyServices,Building2-
3E-09, 935 Bush Avenue, St.Paul,MN 55133.
Tel No. (612)778-7452.

Sponsor'sLab Request# P3025.

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

PrincipalInvestigator Joe Dierkes.

ProjectDirector Joe Amato.

TestingFacilityDirector Donald Mount.

DefinitiveTest Dates December 17-21, 1996.

Data Validationand Report Review Alan Mozol. Regort Signature-

/@Z-

Retentionof Raw Data and FinalReport Two yearsfrom the datestudyiscompleted.

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

Sponsor: 3M Company
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2.0OBJECTIVE(S)

To determinethe96-hLL50Gethalloading)and96-hNOEL (noobservedeffectloading)ofthe
testsubstance,?@3c-)@ DevelopmentalMaterial,forfatheadminnow(Pimephalespromelas).

sstudwasconductedaccordingtotheASCIstudyplanretainedbytheSponsorandOECD
Guideline203 (OECD 1993).The testsolutionswere water-accommodatedfractions(WAF)
preparedfouowing Girling,Whale, & Adema 1994.

3.0 TEST METHODS

TestSubstance Properties:P'@c,3@S-,two-phaseliquidbeforeagita
'
ted,lightcolored,nearly

odorlessslurryafteragitation,specificgravityca.1.2g/cc,and insoluble
inwater.

Testloadings:0 (dilutionwatercontrol),490 mg/L, 700 mg/L and 1000
mg/L. Testloadingsolutionswere preparedindividuallyforeach test
replicate.The 490 mg/L solutionswere preparedby placing1960 mg of
vigorouslyshakentestsubstancein4 L of dilutionwater. The 700 mg/L
and 1000 mg/L solutionswere preparedinthesame manner using2800 mg
and 4000 mg of testsubstance,respectively.The solutionswere vigorously
stirred(vortex1/3to 1/2solutiondepth)for21 h. The aqueousphasewas
siphonedfrom thevesselatmid depth.

Test Organisms Source: Healthy,juvenilefatheadminnows (Pimephalespromelas)obtained
from a commercial supplier.

Holdinglacclimation:Held and acclimatedfor12 days inthetestdilution
water. For the48 hoursprecedin-thetest0% mortalityoccurred.For the0
entire12 days,mortalitywas 0%. At testtermination,thefishwere 1.1
cm inmean len thand 7.8 m- in mean weight.9 0

Use in test: Used 10 oraanisms/replicateand 2 replicates/test
concentration.

Sponsor: 3M Company

Sponsor Study ID# P3025 3



ASci Corporation/AScl-Dulutil

EnvironmentalTestingDivision
ASelStudyID# 5010-068

DilutionWater Source: DechlorinatedCityof Duluth,MN, tapwater. The most recent
chemical analysisisin Raw Data Packaae.0

Characteristics: At testtime, the water had a hardness of 48 mg/L (as
CaC03) and a pH of 8.08. Aerated for24 h priorto usincyin thetest.0

Exposure Type: 4-L glassjarssealedwith Teflon-linedlidsfittedwith stoppersto
Chambers accommodate oxygen flushingof headspace.

Use in test:3 L of dilutionwater or testsolution/chamber.During the
test,keptcovered,exceptwhen experimentalobservationswere made or
headspacewas flushedwith oxygen. Solutionswere not aeratedduring the
exposures.

Incubation Duration:96 h.

Daily photoperiod: 16 h lightand 8 h dark, maintainedusingcool-white
fluorescentbulbs.

Temperature: 21'C.

Observations Biological:Daily- Test organisms with 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 24-,48-, 72-,and 96-h median lethalloading (LL50s),and 96-h no
Calculations observableeffectloading(NOEL)

LL50: Trimmed Spearman-Karber method.

NOEL: TOXSTAT statisticalsoftware,Version 3.2,Universityof
Wyoming.

Sponsor: 3M Company
Sponsor StudyID# P3025 4
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3.0RESULTS

TestSubstanceToxicity(Peftinentdataarein 24-hLL50: 618 mg/L (568-673mg/L).
Table1)

48-hLL50:607 ma,/L(554-664mg/L).

72-hLL50:595 mg/L (551-643mg/L).

96-hLL,50:562 mg/L (523-604mg/L).

96-hNOEL: <490 mg/L.

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

Alkalinity(asCaC03 mgll): 44.

Temperature('C): 20.8-20.9'C.

DO (mg/L):9.6-20.0.

pH: 7.71-9.08.

1Specificconductivity(Amhoslcm):118-497.

4.0TEST QA/QC

QA/QC Criteria Data

Mortalityincontrolexposuremust notbe more 0% dead.
than 10%.

The lowestDO concentrationattest The lowestDO concentrationmeasured was
terminationmust be atleast60% of theair 97% of theairsaturationvalueat21.0'C.
saturationvalue attesttemperature. Afterinitial0-hourroutinechemistrieshad

been performed thechambers were sealedand
each chamber's headspacewas flushedwith
oxygen dailyto maintainadequateDO.
EnsuingDO concentrationswere 100% of
saturationor greater.

Sponsor: 3M Company

Sponsor Study ID# P3025 5
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Testdurationmustbe96h. The testdurationwas 96 h.

Referencesubstancetoxicitytest(thistestis Controlchartforsodium chloridereference
optional). toxicitytestinaisinRaw Data Package.
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TABLE 1. ACUTE TOXICITY OF DEVELOPMENTAL I*VIATERIALTO FATHEAD
NDNNOWS (P.promelas)

TestSubstance Cumulative Number of Dead Organisms and Percent Mortalitya

Loading
2

1

4 h 48 h 72 b 96 h(mg/L)

0 (Control) 0(0) 0(0) 0(0) 0(0)

490 2(10) 3 (15) 3 (15) 5(25)

700 15(75) 15(75) 16 (80) 18(90)

L 1000 20 (100)___L_ 20(100) 20(100) 20(100)

a Percentages are in parenthesis.

EFFECT AND NO-EFFECT LOADINGS WITH
CORRESPONDING 95% CONFUDENCE INTERVALS

d:.NOEL@::..: Data,(mgfl) 95 % Confidence Intervalso:ai2

24-h LL50 618 568-673

48-h LLSO 607 554-664

72-h LLSO 595 551-643

96-h LL50 562 523-604

96-h NOEL < 490 Not applicable

Sponsor: 3M Company
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