
TOXICITY TO AQUATIC PLANTS (E.G.,ALGAE)

TEST SUBSTANCE

Identity:Perfluorooctylsulfonate,didecyldimethylammoniumsalt;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-l-
octanesulfonicacid(1:1),CAS # 251099-16-8]

Remarks: The 3M productionlotnumber was Lot1. The testsample is
L-14394 referredtoby thetestlaboratoryas 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 toadjustfortheactualconcentrationofthetestsubstance in
the testsample.

METHOD

Method: OECD 201
Test: Staticacute
GLP: No
Date exposure completed: 1/17/97(Repeatofearlierstudycompleted
1/11/97)
Species: Selenastrumcapricomutum
Source: OriginallyfromThe AmericanType CultureCollection(ATCC),
Strain22662.
Element basis: Growth rateand number ofcells/mL.
Analyticalmonitoring: Nominal concentrationsonly,pH, conductivity,
temperaturewere monitored.
Exposure period: 96-hours
Startdate: 1/13/97
End date: 1/17/97
Test organisms laboratoryculture:Algae cultureswere growing in
OECD-recommended culturemedium atASci Corporation,Duluth,MN for
4 days beforetestinitiation.

Test Conditions:
Test temperature range: 24.6- 25.6'C
Dilutionwater source: The algalmedium was preparedtoOECD
recommended concentrationsby spikingdeionizedwaterwith
nutrientstocks(includingNa2EDTA). The medium was sterilized



via0.22 pm filtrationpriortouse inthetest.The pH ofthesynthetic
algalmedium attestinitiationwas 7.95.

Stock and testsolutionpreparation:Water accommodated
fractions.Test solutionswere preparedforeach testconcentration
by mass additionoftestsubstance in500 mL ofalgalmedium. The
solutionswere vigorouslystirredfor21-hours(vortex1/2solution
depth).The aqueous phase was pipettedfrom thevesselsatmid-
depth afterthe solutionshad settledfor1-hour.
Exposure vessels: Sterile250 mL borosilicateErlenmeyer flasks
plugged withfoam stopperscontaining100 mL oftestsolution.
Agitation:Shaken continuouslyat 100 rpm
Number of replicates:Six forcontrol,threeper testsubstance
loading

X 104Initialalgalcellloading:1.2 cells/mL
Number of concentrations: Fiveplusa negativecontrol
Water chemistry:

pH range (0- 96 hours)
7.95- 9.43 (controlexposure)
7.91- 7.78 (400mg/L exposure)

Conductivityrange (0- 96 hours)
134 -150 pmhos/cm (controlexposure)
154 - 166 pmhos/cm (400 mg/L exposure)

Test temperature range (0- 96 hours)
24.6- 25.60C

Lightlevels:(0- 96 hours)
730- 750 ft-cfrom continuouscool-whitefluorescent
lighting

Remarks: Inconsistentgrowth inhibitionat increasingexposure
concentrationswas seen when the studywas firstrun usingexposure
concentrationsfrom 5.2to40 mg/L. Inthisfirststudy,the48, 72,and 96-
hour E,L50(growthrate)couldnotbe calculated,because lessthan50%
growth inhibitionwas seen atallexposure concentrations.The studywas
repeatedathighertestsubstance concentrations.Inthesecond study,
complete inhibitionwas seen ateveryexposure concentrationloading
exceptthelowesttwo concentrations,86.4 (growthrate)and 51.8mg/L
(celldensity,growthrate).As a result,the48,72,and 96-hourEL50(cell
density)couldnotbe calculatedand the ErL5oateach timeperiodwas
slightlyhigherthanthe lowestexposure concentration.

RESULTS

Nominal concentrations: Bk control,51.8,86.4,144,240, 400 mg/L.
Element value:
24-hour EL5o (celldensity)= 55.8 (50.2- 62.1)mg/L



24-hourErL5o(growthrate)57.7(54.2-61.5)mg/L
48-hourEL5o(celldensity)<51.8mg/L(Clnotcalculable)
48-hourErL50(growthrate)=54.8(50.4-59.6)mg/L
72-hourEL50(celldensity)<51.8mg/L(Clnotcalculable)
72-hourE,L5o(growthrate)61.4(58.2-64.9)mg/L
96-hourEL5o(celldensity)<51.8mg/L(Clnotcalculable)
96-hourErLro(growthrate)64.6(62.5-66.9)mg/L
96-hourNOEL (celldensity):7.7(7.5-8.1)mg/L*
96-hourNOEL (growthrate):29.3(27.7-31.6)mg/L*
*NOEL valuesareapproximationsusingtheIC,oastheendpoint

Allelementvaluesbasedonnominalconcentrations.

Statisticalmethods:Celldensities,growthratesandpercentinhibition
valueswerecalculatedusingan Excelspreadsheet.The Trimmed
Spearman-KarbermethodandtheInhibitionConcentration(lCp)approach
(Version2.01,USEPA-ERL,Duluth,MN) wereusedforEL and NOEL
determinations.

Controlresponse:satisfactory

Biologicalobservationsafter96-hours:

NominalLoadingMean Number Percent Percent
Test ofCellsper inhibitionvia Inhibitionvia

Concentration, mL Density Growth Rate
mgil

Blank Control 6,130,000 - -

51.8 2,O4OiOOO -67 -18

86.4 20,000 -100 -92

144 10,000 -100 -100

1 240 1 17,000 1 -ioo -94

400 7,000 -100 -100

Observations: Algalcellcounts ineach testvesselwere determined by
means ofdirectmicroscopiccounts withan Improved Newbauer
hemacytometer.

CONCLUSIONS

The testsample 96-hour EL5o intervalforSelenastrum capricomutum was
determined usingtwo calculationmethods. By celldensity,itwas <51.8



mg/L and by growthrate64.6 (62.5- 66.9)mg/L. The 96-hourNOEL was
determined tobe 7.7 mg/L usingcelldensityand 29.3mg/L usinggrowth
rate.

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

DATA QUALITY

Reliability:Klimischranking3. The studylacksanalyticalmeasurement
oftestsubstance concentrationsinthetestsolutionsand sample purityis
notsufficientlycharacterized.Accurate EL5o'scouldnotbe calculatedat
each observationperioddue tothe almostcomplete inhibitionofcell
growth atallexposure concentrations.Additionally,dataisfora mixture
and toxicitycannot be positivelyattributedtodidecyldimethylammonium
Perfluorooctylsulfonatesaltalone.

Report quality:Two definitivestudieswere conducted on thistest
substance atthesame laboratory,inthesame timeperiod.A careful
examinationofthe raw datarevealedseveralerrorsduringreport
preparation.These are:

I. The "studycompleted"datesprintedon the reportcovers
(January29, 1997 and February21,1997) areswitchedwith
each other.The sectionsunder "1.0General Information"for
"DefinitiveTestDates"are correctforeach report,however.

2. The discussionunder section"3.0TestMethods" for"Test
loadings"are switched.However, thetestconcentrationslisted
inthissectionare correctineach report.

3. The algicidal/algistaticdeterminationtestwas onlyconducted
afterthesecond study.The discussionunder "4.0Results"in
thereportwiththecover readingJanuary 29,1997 shouldnot
have been included.No evidencewas seen intheraw data that
thealgicidal/algistaticdeterminationwas conducted duringthe
firststudy.The raw datafrom the second studyrevealedthat
the testsubstance was, infact,algicidal.

REFERENCES

Thisstudywas conducted atASci Corporation,EnvironmentalTesting
Division,Duluth,MN atthe requestofthe 3M Company.
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1.0 GENERAL INFORMATION

StudyTitle Growth Inhibitionof
,Selenastrwn

capricomuturn).

Data Standard OECD Guideline201.

Sponsor 3M EnvironmentalTechnologyand Safety
Services,Building2-3E-09,935 Bush Avenue,
St.Paul,MN 55133;TelNo. (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# P3025.

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

PrincipalInvestigator Todd McGuire

ProjectDirector Joe Amato

TestingFacilityDirector Donald Mount

DefinitiveTestDates January 13-17,1997.

Data Validationand Report Review Alan Mozol ReportSignature:

Retentionof Raw Data and FinalReport Two yearsfrom thedatestudyiscompleted.

Locationof Raw Data and FinalReport ASCI Corporation/AScl-DuluthEnvironmental
TestingDivision, 4444 Airpark Boulevard,

Duluth, MN 55811; Tel. No. (218)722-4040.

Sponsor: 3M Company

Sponsor Study ID# P3025 2



ASciCorpomlionlAScl-DuluLh
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ASci Study[D# 5010-068

2.0OBJECTIVE(S)

To determinethe4-dmedianeffectloading(EL50)and the4-dnoobservableeffectloading
(NOEL) of thetestsubstance,- , - forgreenalga(Selenastrum.;,o)L-S
capricomutum)understatictestconditions.

This stud was conductedaccordingtoOECD Guideline201 (OECD 1993). Test solution
preparationwas water-accommodated fraction(WAF) per Girling& Whale 1994.

3.0TEST METHODS

TestSubstance Properties: two phase liquid,specific
gravityca. 1.2 (water= 1),stable,and insolublein water.

Testloadings:0 (algalmedium control),51.8,86.4, 144,240, and 400
mg/L. Test loadingrangewas determined from range-findihgtestresults.
Each testloadingwas preparedby mass additionof testsubstanceto500-ml
aliquotsof algalmedium. Test substancewas thoroughlyhomogenized
beforeeach mass was determined. Each solutionwas vigorouslystirred
(vortex1/2of flasks'depth)for21 hourstoobtainWAF'S. Test solution
obtainedfrom flasksby pipettingfrom mid-depth.

Test Organisms Source: ATCC 22662

Inoculum preparation: Algal stock was subculturedin OECD
recommended medium for4 days beforetestinitiation.

Use intest:Stock culturewas dilutedand spikedintotestsolutionsto
obtainan initialcelldensityof 1.0 X 104 cellsper ml (1.2 X 104 actual
concentration).

AlgalMedium Preparation:Deionizedwaterwas spikedwith nutrientstocks(including
Na2EDTA) to OECD recommended concentrations.The most recent
chemicalanalysisfordeionizedwater isin Raw Data Package.

Characteristics:At testtime,the medium had a pH of 7.95. Sterilizedvia
0.22 filtrationpriortousein thetest.

Sponsor: 3M Company
Sponsor Study ID# P3025 3



ASciCorporation/ASci-Duluth
EnvironmentalTestingDivision

AScl StudyID# 5Olo-o6a

Exposure 7@pe: Sterilized250-ml borosilicate-glassErlenmeyer flaskssealedwith
Chambers foam stoppers.

Use intest:100 ml of algalmedium or testsolution/chamber.Six control
replicatesand threereplicatesper testsubstanceloadingwere employed.
During thetest,keptstoppered,exceptwhen experimentalobservations
were made.

Incubation Duration: 4 days.

Daityphotoperiod:Continuousat740 ft-candlesusingcool-white
fluorescentlamps. Testchambers heldon shakertablesetat 100 rpm.

Temperature:25.0 ± 2*C.

Observations Biological:Dailycellcountsusingdirectmicroscopicenumerationvia
Improved Neubauer hemocytometer.

Water chemistry:(1)At testinitiationand termination-pH, conductivity,
and temperature,(2)daily-temperature.All determinationswere made
accordingtoAPHA methods (1995).

Endpoint 1-,2-,3-,and 4-d ELSO'S,and 4-d NOEL based on both cellcountsand
[-Calculations averagespecificgrowth rates(,u).

Sponsor: 3M Company

Sponsor Study [D# P3025 4



AScl Corpomtion/AScl-Duluth

Environmental TestingDivision
ASci Study ID# 5010-068

4.0RESULTS

TestSubstanr-eToxicity(Pertinentdataare CellCount 1-d EL50: 55.8 mg/L (50.2-62.1).

inTables 1 2, and 3) , 1-dELSO: 57.7 mg/L (54.2-61.5).

CellCount2-dEL50: < 51.8 mg/L.
.U2-dELSO: 54.8 mg/L (50.4-59.6).

CellCount3-dELso: < 51.8 mg/L.
,u3-dEL50: 61.4mg/L (58.2-64.9).

CellCount4-dELSO: < 51.8 mg/L.
A 4-dEL50: 64.6mg/L (62.5-66.9).

CellCount4-dNOEL: 7.7 mg/L (7.5-8.1).
pL4-d NOEL: 29.3 mg/L (27.7-31.6).

NOEL valuesareapproximationsusingthe
ICIO as theendpoint.

Effectof testsubstancewas determinedto be
algistaticbasedon theresultsof a post-
definitivetestexposure.

TestConditions Temperature('C): 24.6-25.6.

Lightintensityft-cdls:730-750.

pH: 7.78-9.43.

ISpecificconductivity(limhoslcm):134-166.

Sponsor: 3M Company

Sponsor Study ID# P3025 5



AScl Corporation/AScI-Dututh

EnvironmentalTestingDivision

AScl StudyID# 5010-068

5.0TESTQA/QC

QA/QC Criteria Data

Algalcountsincontrolmustincreaseby at Duringthefirst3-dofthetestcontrolalgal
leasta factorof 16 duringthefirst3-dofthe countsincreasedby a factorof approximately
exposure. 191.

Testdurationmust be 4-d. The testdurationwas 4-d.

6.0REFERENCES
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ASet Corporation/ASci-Duluth
EnvironmentalTestingDivision

AScl Study ID# 5010-06&

TABLE 1. ELSO'S,95% ConridenceIntervals,and 4-dNOEL'S from AlgalGrowth Inhibition
Test with

@95%
Interval(minLpo

1-d EL50 55.8 50.2-62.1

CellCount 2-d ELSO <51.8 Not Calculable

3-d ELSO <51.8 Not Calculable

4-dEL50 <51.8 Not Calculable

4-d NOEL 7.7 7.5-8.1

95% Conridence
'T Interval(iiig/L)End (;ngfL);po=

1-d F-L50 57.7 54.2-61.5

Average Specific 2-dEL50 54.8 50.4-59.6
Growth Rate (,u)

3-d ELSO 61.4 58.2-64.9

4-d ELSO 64.6 62.5-66.9

.4-d NOEL& 29.3 27.7-31.6

NOEL valuesareapproximatioasusingtheICIOas theendpoint.

Sponsor:3M Company
SponsorStudyID# P3025 7



ASel Corporation/ASci-Duluth

EnvironmentalTestingDivision
ASci Study[D# 5010-068

TABLE 2. Cellsper ml and PercentageDifferencefrom Mean ControlValue forSelenastrum
capricomutumExposed to P@,cA

Ce]Wwl (104)

Too;:

9 Repticate@,@ I d .@'2d, .3 d 4 d

A 38 200 585

B 5 36 232 615

c 7 37 256 675

Control D 5 34 232 570

E 5 33 200 600

F 6 36 256 630

Mean 6.0(-) 35.7(-) 229(-) 613

A 3 10 59 199

51.8 B 5 7 42 222

c 2 7 41 192

Mean 3.3(-44)& 8.0(-78) 47.3(-79) 204(-67)

A 2 3

96.4 B 0 1 1 1

c 0 2 3 2

Mean 0.3(-94) 1.3(-96) 2.0(-99) 2.0(-100)

A 2 2 1 0

144 B 0 1 1 1

c 1 0 3 2

Mean 1.0(-93) 1.0(-97) 1.7(-99) 1.0(-100)

A 1 1 1 1

240 B 2 1 2 2

c 1 0 0 2

Mean 1.3(-78) 0.7(-98) 1.0(-100) 1.7(-100)

A 0 1 1 1

4 B 0 0 0 0

c 0 0 0 1

Mean 0(-100) 0.3(-99) 0.3 (-100) 0.7(-100)

VParentheticValues % Differencefrom ControlMean alue

0-d Mean Algal Count = 1.2 X lQ4

Sponsor: 3M Company
Sponsor Study ID# P3025 8



ASci Corporation/ASci-Duluth
EnvironmentalTestingDivision

ASci Study ID# 5010-06g

TABLE 3. Average SpecificGrowth Rates (u)and PercentageDifferencefrom Mean Control
Value forSeknastrum capticornutumExposed to e3D@@

A4trige,Spmific,GiovAhRate(u)g

.:Test gdtn,g,.
3 d,R fi i ..,:::: . . 4dcatc

A 1.897 1.728 1.705 1.547

B 1.427 1.701 1.755 1.560

c 1.764 1.714 1.788 1.583

Control D 1.427 1.672 1.755 1.541

E 1.427 1.657 1.705 1.554

F 1.609 1.701 1.789 1.566

Mean 1.609(-) 1.696(-) 1.751 1.559

A 0.916 1.060 1.298 1.276

51.8 B 1.427 0.882 1.195 1.305

c 0.511 0.882 1.177 1.269

Mean 1.012(-37)b 0.949(-44) 1.225(-30) 1.284(-18)

A -0.182 -0.091 0.170 0.229

86.4 B 0 -0.091 -0.061 -0.046

c 0 0.255 0.305 0.128

Mean -1.396(-100) 0.040(-98) 0.170(-90) 0.128(-92)

A 0.511 0.255 -0.061 0

144 B 0 -0.091 -0.061 -0.046

c -0.182 0 0.305 0.128

Mean -0.182(-100) -0.091(-100) 0.116(-93) -0.046(-100)

A -0.182 -0.()91 -0
.
061 -0.046

240 B 0.511 -0.091 0.170 0.129

c -0.182 0 0 0.129

Mean 0.080(-95) -0.269(-100) -0.061(-100) 0.097(-94)

A 0 -0.091 -0.061 -0.046

400 B 0 0 0 0

c 0 0 0 -0.046

Mean 0.000 (-IDO) -0.693(-100) -0.462(-100) -0.135(-100)

u In CeUs t)erml In Cells/ml-to

tn to

b ParentheticValues = % Differencefrom Contra[Mean Value

0-dMean AlgalCount = 1.2X 104

Sponsor: 3M Company
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