
ACUTE TOXICITY TO AQUATIC INVERTEBRATES (E.G.,DAPHNIA)

TEST SUBSTANCE

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

Remarks: The 3M productionlotnumber was Lot1. The testsample is
L-14394 referredto by the testlaboratoryas P3025. The sample was
labeledF-11615, Lot 1. The testsample isa mixtureofthe testsubstance
inwater (approximately30-40% testsubstance,60-70% water,and 0-5%
ofresidualperfluorochemicals).Allvaluesreportedrelatetothismixture.
The testsample appears tobe a 2-phase dispersion(clearliquidwith
opaque solid)which rapidlyseparatesafteragitation.No calculations
were made to adjustforthe actualconcentrationofthe testsubstance in
the testsample.

METHOD

Method: OECD 202
Test type: Staticacute
GLP: No
Year Completed: 1996
Species:Daphnia magna
Analyticalmonitoring:DO, pH, temperatureand conductivitywere
monitoreddaily.
Statisticalmethods: EL5o values calculatedusing Trimmed Spearman-
Karbermethod. NOEL valuecalculatedusingSteel'sMany-One Rank
test.
Test daphnid source: Obtained from culturesmaintained by AScl
Corporation,Duluth,MN.
Test daphnid age at study initiation:< 24-hours

Test conditions
Dilutionwater: DechlorinatedCityof Duluth,MN tap water. Water

was aeratedfor24-hourspriortouse inthetest.
Dilutionwater chemistry:

hardness: 44 mg/L as CaC03

pH: 8.04



Lighting:Cool-whitefluorescentbulbs.Photopedodof16-hours
light,8-hoursdark. No transitionperiodnoted.

Stock and testsolutionspreparation: Water-accommodated
fractions.Test solutionswere preparedindividuallyforeach
concentrationby mass additionofvigorouslyshaken testsubstance
in1 L ofdilutionwater. The solutionswere vigorouslystirredfor23-
hours (vortex1/2to1/3solutiondepth).The aqueous phase was
siphoned from thevesselatmid-depthaftersettlingfor1-hour.
Exposure vessels:250 mL borosilicateglassbeakers containing
200 mL oftestsolution.The solutionswere keptcoveredduring
the test.
Number of replicates:Four
Number of daphnids per replicate:Five
Number of concentrations:fiveplusa negativecontrol
Water chemistry during the study:

Dissolved oxygen range (0- 48 hours):
8.6- 9.1mg/L (controlexposure)
8.0- 8.8mg/L (50mgll exposure)

pH range (0- 48 hours)
8.04-8.11 (controlexposure)
7.92- 8.00 (50mg/L exposure)

Test temperature range (0- 48 hours)
20.9 - 21.OOC

Conductivity range (0- 48 hours):
142 - 155 pmhos/cm (controlexposure)
120 - 124 pmhos/cm (50 mg/L exposure)

Element basis:mortalityand immobilization

RESULTS

Nominal loading concentrations: Bk control,3.13,6.25,12.5,25,50
mg/L
Element value: 24-hour EL50 = 27.0 (18.7-39.0)mg/L

48-hour EL50= 11.3(9.6-13.2)mg/L
48-hour NOEL = 6.25mg/L

Allelement valuesbased on nominal concentrations.

StatisticalEvaluation:The EL50valuesand 95% confidenceintervals
were calculatedby theTrimmed Spearman-Karber method. The NOEL
was calculatedusingSteel'sMany-One Rank testusingthe TOXSTAT
statisticalsoftwareVersion3.2,UniversityofWyoming.



Biologicalobservations:Daphnidsinthenegativecontrol,andthe3.13
and 6.25mg/L treatmentsappeared healthyand normal throughoutthe
testwithno mortality,immobilityorovertclinicalsignsoftoxicity.The
effectsnoted inthisstudywere mortality;no immobilizationwas noted at
any testconcentration.The number ofsurvivingorganisms were
determinedvisuallyand recordedinitiallyand after24 and 48 hours.

Cumulative percent m rtality:

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

Neg. Control 0 0

3.13 0 0

6.25 0 0

12.5 5 70

25 50 95

Control response: satisfactory

Remarks: Values reportedareforthetestsample. No calculationswere
made toadjustfortheconcentrationofthe testsubstance inthe test
sample.

CONCLUSIONS

The testsubstance 48-hour EL50 forDaphnia magna was determined to
be 11.3mg/L witha 95% confidenceintervalof9.6-13.2mg/L. The 48-
hour no observedeffectlevel(NOEL) was 6.25mg/L.

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

DATA QUALITY

Reliability:Klimischranking2. The studylacksanalyticalmeasurement
oftestsubstanceconcentrationsinthetestsolutionsand sample purityis
notsufficientlycharacterized.Additionally,dataisfora mixtureand
toxicitycannot be positivelyattributedtodidecyldimethylammonium
Perfluorooctylsulfonatesaltalone.
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Thisstudywas conducted atAScl Corporation,EnvironmentalTesting
Division,Duluth,MN, attherequestofthe 3M Company.
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1.0 GENERAL MORMATION

StudyTitle AcuteToxicityof Developmental
MaterialtoDaphnia magna.

Data Standard OECD Guideline202.

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

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

Sponsor'sLab Request# P3025.

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

PrincipalInvestigator Joe Dierkes.

ProjectDirector Joe Amato.

TestingFacilityDirector Donald Mount.

DefinitiveTestDates December 11-13,1996.

Data Validationand ReportReview Alan Mozol. Re rt ignature:

Retentionof Raw Data and FinalReport Two yearsfrom thedatestudyiscompleted.

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

s
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ASci Corporation/AScI-Duluth

Environmental Testing Division

ASci Study ID# 5010-068

2.0OBJECTIVE(S)

To determinethe48-hELSO(effectiveloading)and48-hNOEL (noobservedeffectloading)of
thetestsubstance,L-14394DevelopmentalMaterial,forDaphniamagna.

ThisstudywasconductedaccordingtotheASCIstudyplanretainedby theSponsorandOECD
Guideline203 (OECD 1993). The testsolutionswere water-accommodatedfractions(WAF)
preparedfollowingGirling,Whale, & Adema 1994.

3.0 TEST METHODS

TestSubstance Propenies:f@c)@@ two-phaseliquidbeforeagitated,lightcolored,nearly
odorlessslurryafteragitation,specificgravityca.1.2g/cc,and insoluble
in water.

Testloadings:0 (dilutionwater control),3.13 mg/L, 6.25 mg/L, 12.5
mg/L, 25 mg/L, and 50 mg/L. Testloadingsolutionswere prepared
individuallyforeach concentration.The solutionswere preparedby mass
additionof vigorouslyshaken testsubstancein 1 L of dilutionwater. The
solutionswere vigorouslystirred(vortex1/3to 1/2solutiondepth)for
23 h. The aqueousphasewas siphonedfrom thevesselatmid depth.

Test Organisms Source: .Healthy,lessthan24-h old Daphnia magna neonatesobtained
from AScl stockculturesmaintainedinwaterof testdilutionwaterquality.

Use intest:Gravidadultsisolatedin dilutionwater24 h beforethetest
initiation.Used 5 organisms/replicateand 4 replicates/testconcentration.
Handled witha smooth bore pipetwithan insidediameterof 6 mm. Did
not feedduringthetest.

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

Characteristics:At testtime,thewaterhad a hardnessof 44 mg/L (as
CaC03) and a pH of 8.04. Aeratedfor24 h priortousinginthetes
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ASel Corporation/ASc[-Duluth

Environmental Testing Division

ASci Study [D# 5010-o6a

Exposure 7@pe:250-mlborosilicateglassbeakers.
Chambers

Use intest:200 ml of dilutionwater or testsolution/chamber.During the
test,keptcovered,exceptwhen experimentalobservationswere made.

Incubation Duration:48 h.

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

Temperature: 21*C.

Observations Biological:Daily- gentlyagitatedtheexposurechambers and thencounted
immobilizedand dead testorganisms(immobilizedorganismswere those
thatdidnot swim within15 secondsafterexposurechambers were gently
agitated).Did notremove any daphnidsfrom theexposurechambers at
24 h.

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

Endpoint ELSO: Trimmed Spearman-Karbermethod.
Calculations

NOEL: Steel'sMany-One Rank Test (TOXSTAT statisticalsoftware,
Version3.2,UniversityofWyoming).

Sponsor: 3M Company
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ASciCorpomtion/ASci-Duluth
EnvironmentalTcstingDivision

ASclStudyID#5010-06S

3.0RESULTS

TestSubstanceToxicity(Pertinentdataarein 24-hEL50:27.0mg/L (18.7-39.0mg/L).
Table 1)

48-hEL50: 11.3mg/L (9.6-13.2mg/L).

48-hNOEL: 6.25 mg/L.

Ranges ofWater ChemistryParameters Totalhardness (asCaC03 mgll): 41-44.

Alkalinity(asCaC03 mgll): 42-45.

Temperature (*C): 20.9-21.0*C.

DO (mglL): 7.9-9.1.

pH: 7.92-8.11.

Specificconducti@@ (,gmhoslcm):120-155.

4.0TEST QA/QC

-QA/QC Criteria Data

Testorganismdead,immobilizedor trappedin 0% dead,immobilizedor trapped.
controlexposuremust not be more than10%.

The lowestDO concentrationattest The lowestDO concentrationmeasured was
terminationmust be atleast60% of theair 89% of theairsaturationvalueat21.0"C.
saturationvalueattesttemperature.

Testdurationmust be 48 h. The testdurationwas 48 h.

Referencesubstancetoxicitytest (thistestis CurrentcontrolchartforD. magna acute
optional). testingisincludedin theraw datapackage.
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Sponsor Study [D# P30,-15 5



ASci CorporationlAScl-Duluth

EnvironmentalTestingDivision
ASciStudyID#5010-06g
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ASci Corporation/ASci-Duluth
Environmental Testing Division

AScl Study ID# 5010-@8

TABLE 1. ACUTE TOXICITY OF P'@c4 DEVELOPMENTAL MATERIAL TO DAPHNIA
MAGNA

C=Wative'Number and PercentofAffectedOrganisn3s'

24.h 48 hmg/L)

0 0(0) 0(0)

3.13 0(0) 0(0)

6.25 0(0) 0(0)

12.5 1(5) 14(70)

25 10(50) 19(95)

50 15(75) 20(100)

a Percentagesare inparenthesis.

EFFECT AND NO-EF7ECT LOADINGS WITH

CORRESPONDING 95% CONFIDENCE INTERVALS

on
lba't'i 95 % Confidence Interval

24-h EL50 27.0 18.7-39.0

48-h F-Lso 11.3 9.6-13.2

48-h NOEL 6.25-- Not Applicable

T

Sponsor: 3M Company
Sponsor Study ID# P3025 7


