
TOXICITY TO AQUATIC PLANTS

TEST SUBSTANCE

Identity:A mixturecontainingperfluorooctanesulfonate,which may alsobe
referredtoas PFOS, FC-95, oras a component ofFC-603EF. (1-
Octanesulfonicacid)(CAS # 2795-39-3).

Remarks: The 3M productionlotnumber isnotnoted.The testsample is
FC-603EF. Currentinformationindicatesitisa mixtureof 1.30% PFOS, 10%
diethyleneglycolbutylether,54.15% water,22.5% ethyleneglycol,2.6%
propanesultonefoamer, 5% Alkylethersulfate,0.1% N-(3-
Chloroallyl)hexaminiumchloride,0.9% Xanthan gum, 0.9% starch,1.0%
triethanolamine,and 0.05% tolyltriazole.

The followingsummaty appliesa mixture with incompletely
characterizedconcentrations of impurities.Data may not accurately
reflecttoxicityof the fluorochemicalcomponent of the testsample.

METHOD:

Method: NS-EN ISO 10253, 1998: Water quality Mahne algalgrowth
inhibitiontest
Type: Acute Static
GLP: No
Year completed: 2000
Species: Skeletonemacostatum
Source: StrainNIVA BAC1, stockculturemaintainedatRF - Rogaland
Research, Stavanger,Norway.
Element basis: Estimatebiomass by measuring fluorescence
Exposure period: 72 hours
StatisticalMethods: Growth ratesby Log linearregressionon biomass
(fluorescence)vs.time,as describedinNS-EN ISO 10253. Calculationof
NOEC done by singlefactorANOVA followedby Bonferronisprocedure.
Analyticalmonitoring: pH

Test Conditions:

AlgalNutrientMedium: Filterednaturalseawater (34 ppt salinity)from an
unpollutedsiteinByfjord,Norway, enrichedwithnutrientsaccordingto ISO
10253 and recommendations from the ParisCommission. Thisnutrient
medium providedallmineralnutrientsessentialforalgalgrowthand also
servedas thediluentforallalgaloperations.The pH ofthissyntheticalgal
medium was 8.2.

Stock and testsolutionpreparation:A 1020 mg/L primarystocksolution
was preparedby diluting1.020g oftestsubstancein1 L ofgrowth medium.



Aliquotswere thenadded directlyto growthmedium intestvesselsto create
testsolutions.

Exposure vessels: 100 ml flat-boftomedflaskscontaining50 ml test
solution.

Agitation: Shaken continuouslyon an orbitalshaker.
Number of replicates:3

103Initialcellloading:2.0x cells/mL
Number of concentrations: sixplusa blankcontrol
Lighting:Continuous fluorescentlightingat>50 pE/M2 sek.
Water Chemistry:

pH range (0-72 hours):
8.2- 8.2(controlexposure)
8.2- 8.3(1000mg/L exposure)

Test temperature range: 20 ± 2 OC

RESULTS

Nominal concentrations:Blankcontrol,3.2,10,32, 100, 320, and 1000
mg/L. Reference substance(3,5-dichlorophenol)at1.5mg/L.

Algal Growth Response ErCsovalues (based on growth rate)
72-hourErCso= -170 mg/L
72-hour NOEC = 100 mg/L

Element valuesare based on nominalconcentrations.

Reversibilityof Growth Inhibition:Not conducted.

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

CONCLUSIONS

The testsample exhibitsa 72-hour ErC50 growth ratevalueof-170 mg/L.
The 72-hourNo Observed EffectConcentration(NOEC) is100 mg/L for
growth rate.

Validitycriteriafulfilled.Controlcelldensityincreasedby a factorof more
than 16 inthetestperiodand referencesubstancewas withinnormal range.

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

DATA QUALITY



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

REFERENCES

Testwas conducted by RF Rogaland Research,ofStavanger,Norway atthe
requestof3M Norge,Lab referencenumber 99312-4,2000.
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PI?EFACE:

Ecotoxicologicaltestswereperformedon"FC-603EFLightWater7mATC 7m3%' inagreementwith

Novatech.Thesampleisa concentratethatnormallywillbeusedina 3% AFFF13% AR
solution.Testswereconductedinaccordancewiththe"HarmonisedOffshoreChemical

NotificationFonnat"(OSPARCOM 1995/SFT 1998).

TheprojectwascarriedoutatRF -RogalandResearchfor3M Norge.Allthetestswere

performedbyRF -Miljolab.StudydirectorwasSeniorEngineerIngerLisaAndersen.

Thetestresultsarepresentedinseparatesections.Theresultsrelatetotheproductassupplied

byNovatech.

Thistestreportisissuedbya laboratoryaccreditedbyNorwegianAccreditation(NA).
TheaccreditationstatesthatthelaboratorymeetstheNA requirementsconcerningcompetence,
equipmentandworkingproceduresforallthetestmethodscontainedintheaccreditation.

Italsostatesthatthelaboratoryhasasatisfactoryqualityassurancesysten;whichincludes

internalqualitycontrolschemes,participationininterlaboratorycomparisons,andtheuseof

certifiedreferencematerialsandsecondaryreferencematerials.

Thetestsperformedarecoveredbytheaccreditation.

Thistestreportmay notbereproducedinanyformotherthaninfull,withoutthepermissionin

writingbyRF -Miljolab.
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TEST REPORT an
ROC;ALAND

GROWTH INMMON TEST WITH THE MARINE W. pme
RESEARCH

ALGASkeletonema costatum

TEST SUBSTANCE: "FC-603 EF Light Water TM ATC'rm 3%91

TEST RESULT:

The 72 hours EC50 was calculated to - 170 mg/l.

The testsubstancewas suppliedby Novatech,and thetestresultsrelatetothisproduct.

TEST DETAIM:

METHOD: NS-EN ISO 10253,1998:Water quality-Marine algalgrowth inhibitiontest
withSkeletonemacostatumandPhaeodactylumtficomutwn.

TEST ORGANISM: Skeletonemacostatwn,strainNIVA BAC 1.A stockcultureofthetest
organismiskeptatRF -Rogaland Research.

PREPARATIONS: Naturalseawater(salinity:34 %o)from an unpollutedsiteinByfjordwas used
asbasisforthegrowth medium. The waterwas filteredthrougha GF/C filter,
andbrieflyheatedtoabout75'C priortouse.The seawaterwas enrichedwith
nutrien6accordingtoISO 10253,and recommendationsfrom theParis
Comniission.

Testsolutionswere preparedfrom a stocksolution.A stocksolutionof 1020
mg/lwas preparedby stirring1.020grams oftheproductinI litreofgrowth
medium. Otherconcentrationswere preparedfrom thisstocksolution.

INCUBATLON: Testculturesof50 ml were incubatedin100ml flat-bottomedflaskson an
orbitalshaker,3 replicatesforeach concentration.Testcultureswere inocu-
latedtoabout2000 cells/mlfrom anexponentiallygrowinginoculumculture.,,
The testwas runundercontinuouslight(>50 pE/m-sek) from fluorescent----
tubesofuniversalnaturalwhitetype,ata temperatureof20 :t20C.

The testwas run forabout72 hours,and subsamplesof5 n-dwere takenfrom
thetestflaskseach day forgrowth measurements.Algalgrowth was measured
by fluorescence.pH measurements were performedasindicatedon datasheet.
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DATA ANALYSIS:

CALCULATIONS: Growth rateswere calculatedby loglinearregressionon biomass (fluorescence)
versustime,asdescribedinNS-EN ISO 10253.

E,C50: The inhibitoryeffecton thegrowth of Skeletonema costatum isexpressed as the
concentrationof a product giving 50% reductionof growth rate(ErC50). This
effectconcentrationwas calculatedby interpolationbetween 100mo and
320mg/l.

NOEC: CalculationofNOEC (No ObservedEffectConcentration)isdone by single-
factorANOVA followedby Bonfeffonisprocedureforcomparingeach
concentrationmean withthecontrolmean.

TEST RESULTS: Table 1. EC and NOEC valuesobtained with Skektonema costatum.

Testsubstance FClo FC50 FIC90

"FC-603 EF Liqhm' -170 100<EC90<320
waterTm ATC 30/o"

NOEC: 100

Valuesindicateconcentrationsgiving10% 50% and 90% bihibitionof growth rate.Unitsinmgll
Valuesarecalculatedby interpowion. NOEC arecalculatedby usingthecomputerprogramme
GraphPad h:Stat3.0.

COMNMNTS: The resultsarebasedon growth ratesforthetimespan 0 -72 h,theperiod
duringwhich thegrowth isconsideredtobe exponentialinthecontrolcultures
(seegrowthcurves).

VALIDANON: The validitycriteriagiveninthetestprotocolarefulfilled,inthatthecontrol
celldensityincreasedby a factorofmore than 16 inthetestperiod
(correspondingtoa growthrateofmore than0,9d-1),thecontrolpH didnot
varyby More than 1,0unitsduringthetestand the72 hourstestresultswith
3,5-dichlorophenolwas intherangenormallyfound.

Lab.ref.no.: 99312-4
Sample received.: 20.09.99 ElinHorve g&e @versmy@r
Testperiod: 07-10.12.99 Engineer SeniorResearchScientist
Report,date: 10.01.2000 Analyticaltechnician QualityAssurance

Enclosed:Data sheets

Thistestreportisissuedbya laboratoryaccreditedby Norwegian Accreditation(NA). The reportmay notbe reproducedinany
formotherthaninfull,withoutthepemiissioninwritingby RF -Miljolab.
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PRIMARY DATA:GrowthinhibitiontestwithSkeletonemacostatum

Testsubstance: FC-603EF LightWater TM ATC TM 3%

Lab. ref.:99312-4

Startdate: 07.12.99

Conc. unit:mgA

Measurement: The biomass was measured by fluorescence;valuesinfluorescenceunits

Time: Growth pH pH

07.12.99 08.12.99 09.12.99 10.12.99 rate Corre- atstart atend

Concentration 14:50 09:30 10:25 11:55 day -1 lation oftest oftest

0 0.12 0.26 0.93 4 1.22 0.998

0 0.1 0.34 1.7 9.7 1.59 1.000

0 0.1 0.33 1.1 6 1.42 0.998 8.2 8.2

0 0.09 0.3 1.1 6.4 1.48 0.998

0 0.09 0.26 0.88 6 1.46 0.995

0 0.09 0.26 0.9 7 1.51 0.994

3.2 009 0.43 1.75 11 i.67 0.998

3.2 009 0.28 1.2 6.3 1.48 1.000 8.3 8.2

42 1.0003.2 0'08 0.23 1 4.7 1 .

10 0.08 0.4 3.4 14.5 1.81 0.995

10 0.09 0.4 2 11.5 1.69 0.999 8.3 8.3

10 0.1 0.4 2.2 12 1.66 1.000

32 0.1 0.28 2.05 9.3 1.57 0.998

32 0.1 0.3 1.9' 9.2 1.57 0.999 8.3 8.2

32 0.11 0.3 1.65 8.8 1.52 0.999 1

100 0.09 0.31 0.77 5.4 1.42 0.991

100 0.11 0.35 0.75 5.1 1.33 0.986 8.3 8.2

100 0.1 0.36 0.78 5.4 1.39 1 0.987

320 0.04 0.03 0.04 0.00

320 0.03 0.01 0.04 0.00 8.3 8.2

320 0.04 0.02 0.06 0.00 1

1000 0.09 0.07 0.08 0.05 0.00

1000 0.09 0.03 0.03 0.05 0.00 8.3 8.2

1000 0.1 0.03 0.03 0.02 0.00 1

Referencesubsta ce (3.5-dihiorophenol):

1.5 mgA 0.09 0.15 0.15 0.2 0.28 0.908

1.5 mgA 0.08 0.1 0.12 0.22 0.35 0.968

1.5mg/i 0.08 0.14 0.18 0.2 0.32 0.921

Mean values:

0 0.10 0.3 1 7 1.45 0.99F

3.2 0.09 0.3 1 7 1.52 0.999

10 0.09 0.4 3 13 1.72 0.999

32 0.10 0.3 2 9 1.56 0.999 Theresultofthe

100 0.10 0.3 1 5 1.38 0.988 reference

320 0.07 0.0 0 0 0.00 substance(22%

0.07

0.09
0.06

1000 0.09 0.0 0 0 0.00 inhibibon)is
vAtNntherange

- F-O-3-2T
normallyfound

Reference subst.1 0.08 0.13 0.2 1 0.2 0.969 (2oso%)
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GROVffH CURVES: GrowthinhibitiontestwithSkeletonemacostatum

Testsubstance: FC-603EF LightWaterTM ATC TM 3% Lab. ref.:99312-4

7 Control 7-1 3.2 mg/l

5 5-
c

e 3 3.1
0 0

E E
0 0

48 72 0 48 72

1

.3 J testduration(hours) -3 testduration(hours)

7 10 mg/l 7-. 32 mg/i

51 '6 5 1

31 2 310

co 1
OE

co

0 00@, -

48 72 E
48 72

-31
testduration(hours) -3 uration(hours)

7 71100 mg/l 320 mgA

5 5

2 3 e 3
0 0

cEd E0

1 48 72 0 24 48 72
1

-3
testduration(hours) -3&611 testduration(ho@@§*

7 1000 MgA

5
c

E 3

E

@48 0 4
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Inhibition of the growth of Skeletonema costatum
with:

mg/l ( FC-603 EF Light Water TM ATC TM 3%)
----------------------------------------------------------------------------

Experimental data:

----------------------------------------------------------------------

Concentration in Growth rate Inhibition
FC-603 EF Light Water TM ATC TM 3% in percent

----------------------------------------------------------------------
Control 1 1.22
Control 2 1.59
Control 3 1.42
Control 4 1.48
Control 5 1.46
Control 6 1.51

Control mean 1.45 0

3.20 1.67 0.0

3.20 1.48 0.0
3.20 1.42 1.8

10.00 1.81 0.0
10.00 1.69 0.0
10.00 1.66 0.0

32.00 1.57 0.0
32.00 1.57 0.0
32.00 1.52 0.0

100.00 1.42 1.8
100.00 1.33 8.1
100.00 1.39 3.9

320.00 0.00 100.0
320.00 0.00 100.0
320.00 0.00 100.0

.1000.00 0.00 100.0
1000.00 0.00 100.0
1000.00 0.00 100.0

----------------------------------------------------------------------
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TEST FORTOXICITY

Marineherbivore:AcaiWatonsa
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TEST P4,EPORT

ACUTE TOXICITY TEST WITH THE

MARINE COPEPODAcartiatonsa

MT SUBSTANCE: "FC-603 EF LightWater Tm ATC'rm 3%"

TEST RESULT:

The 48 hoursLC50 was calculatedto280 mg/l.

The testsubstancewas suppliedby Novatech,and thetestresultsrelatetothisproduct.

TEST DETAILS:

METHOD: ISO/DIS 14669 - 1997:Water quality-Determinationofacutelethaltoxicity
tomarinecopepods(Copepoda,Crustacea).

TEST ORGANISM: Acartiatonsa(Dana),suppliedby theMarine BiologicalLaboratory,
UniversityofCopenhagen.

CULTIVATION: The testorganismswere suppliedaseggs,and were cultivatedinaccordance
withthe"ParisCommission -Ring TestProtocol"(VKI).Largecopepodites
and adultswere usedin thetest.

PREPARANONS: Naturalseawater(salinity:34 %o)from an unpollutedsiteinByfjordwas used
asbasisforthedilutionwater.The waterwas filteredthroughaGF/C filter
priortouse.

Testsolutionswere preparedfrom a stocksolution.A stocksolutionof1000
mg/lwas preparedby stirring1.0002grams oftheproductinI litreofdilution
water.Otherconcentrationswere preparedfrom thisstocksolution.

INCUBATION: The testwas runinglasscontainers(28ml rolledrimvials)eachcontaining
25 ml oftestsolutionand 5 animals,4 replicatesforeachconcentration.The
vialswere keptundera 16h/ghlight/darkphotoperiodata temperatureof
20 -±I *C. pH and oxygen measurements were performedasindicatedon the
datasheet.
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DATA ANALYSIS:

CALCULATLONS: The effecton thesurvivalofAcartiatonsaisexpressedastheconcentrationof
a productlethalto50% ofthetestanimals(LC50). The combinedmortality
pertestconcentrationwere used forcalculation.ne 24 hoursand 48 hours
LC.50valuesand the95% confidencelimitwere calculatedby usingthe
standardprocedurePROBIT Analysis,NationalSwedishEnvironmental
ProtectionBoard (Version2.3,1990).Thisprogramme alsocalculatetest
concentrationslethalto 10% and 90% ofthetestanimals.

NOEC: CalculationofNOEC (No ObservedEffectConcentration)isdone by single-
factorANOVA followedby Bonferronisprocedureforcomparingeach
concentrationmean with thecontrolmean.

TEST RESULTS: Table 1. LC and NOEC valuesobtainedwith"FC-603 EF Ught Water' ATC T" 3-,W-.

Acartiatonsa 24 hours 48 hours

Lcio 280 (130- 380) 89 (54-120)

LCSO 610 (490-790) 280 (220-.360)

LC90 >1000 880 (620-1500)

NOEC: 320 180

Valuesindkwe 10% 50% and 90% lethalityafter24 and 48 hours.UnitsinmgA Valuesare
calculatedby PROBIT -nalysis@and 95% confidenceintervalsareindicatedNOEC arecalculatedby
thecomputerprognunme GraphPad InStat3.0.

VALIDATION: The validitycriteriagiveninthetestprotocolarefulfilled,inthatthedissolved
oxygen 6oncentrationattheend ofthetestwas greaterthanorequalto4 mg/l,
thepercentagemortalityinthecontrolswas lessthan10%, and the48 hours
LC50 of3,5-dichlorophenol(reference)was intherangenormallyfound.

Lab. reE no.: 99312-4
Sample received.: 20.09.99 ElinHorve
Testperiod: 10-12.11.99 Engineer SeniorResearchScientist
Reportdate: 07.01.2000 Analyticaltechnician QualityAssurance

Enclosed:Data sheets

'rbistestreportisissuedby a laboratoryaccreditedby NorwegianAccreditation(NA).The reportmay notbereproducedinany
form otherthaninfull,withoutthepermissioninwritingby RF -Miljolab.
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PRIMARY DATA: AcutetoxicitytestwithAcartiatonsa

'rMATc TU 3o/.,Testsubstance: "FC-603 EF Light Water 0

Lab.ref.: 99312-4
Startdate: 10.11.99
Measurement: Number of dead

Number of NUMBER OF DEAD
Total specimen

number pr.vessel 24 hours 48 hours

Concentration Specimen A C E A C E A C E
(MgA) pr.conc. B D F B D F Total B D F Total

5 5 6 0 0 0 0 0 1
Control 30 4 5 5 0 0 0 0 0 0 0 1

5 5 5 0 0 0 0 0 0
32 20 5 0 0 0 0

5 5 5 0 0 0 0 0 1
56 20 5 0 0 0 11

5 5 5 0 0 0 1 1 1
100 20 5 1 1 1 4

5 5 5 0 0 0 2 1 2
180 20 5 0 0 1 6

5 6 5 0 1 1 0 2 4
320 20 4 1 3 2 8

6 5 4 2 1 3 5 3 3
560 21 6 3 9 5 16

5 5 5 4 5 4 5 5 5
1000 20 5

1
3

1
16

1
5 20

Reference substan (3,5-dichlophenol):

5...5 5 1 1 o

0 1 11.0mgA 30 6 4 5 0 0 1 3 9

The resultwiththe reference substance iswithinthe range normally found.



Lab.i-ef.no.: Page 14of31
99312-4

Testsubstance: "FC-603 EF LightWater TM ATC TM 3%"

Lab. ref.: 99312-4

Startdate: 10.11.99

Aleasurements of oxygen and pH.

Start 24 hours 48 hours

Concentration Oxygen pH Oxygen pH Oxygen pH
(mgA) (mgA) - (mgA) (mgA) -

Control 7.3 8.2 7.4 8.2

32 7.6 8.1 7.1 8.2

56 7.7 8.1 7.1 8.2

100 7.8 8.2 7.1 8.2

180 7.7 8.2 6.8 8.2

320 7.7 8.2 6.8 8.2

560 7.6 8.2 6.5 8.1

1000 7.6 8.2 6.4 8.1

Reference substance (3,5-dichlorophenol):

1.0mgA 7.3 8.2 7.4 8.2
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TEST FOR TOXICITY

MarineAmphipode:Corophiumvolutator
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TEST REPORT

ACUTE TO)UCITY SEDIMENT TEST WITH THE

MARINE AMPHIPOD Corophium volutator

TEST SUBSTANCE: "FC-603 EF LightWater ' ATC Tm 3%"

TEST RESULT:

The IOd LCsowas calculatedto>3060 mg kg" dryweightsediment.

The testsubstancewas suppliedby Novatech,and thetestresultsrelatetothisproduct.

TEST DETAILS:

METHOD: ASTM E 1367-90,StandardGuide For Conducting 10day StaticSediment
ToxicityTestswithMarine and EstuarineSediments.

TEST ORGANISM: Corophium volutator,froman unpollutedsitenearTrondheim.

CULTIVATION: The testorganismswere suppliedasadults(4-8mm insize)and were heldin
aeratedseawaterat15'C. A smallamount ofnaturalseaweed was used for
feeding.

PREPARATION: Naturalseawater(salinity:34 %o)from anunpollutedsiteinByfjordenoutside
Stavangerwas used fordilutionwater.Sedimentcollectedatan unpollutedsite
was used forpreparingtestsediments.The sedimentisa muddy sandand was
analysedfororganiccontentand proportionsiltforeachtest.

Each testconcentrationwas preparedby addingtheproductin600 grams of
dwnp sedimentina plasticbucket. 150 ml ofseawaterwas added and the
bucketwas shaken for3 hours.The sedimentwas dividedintothreebeakers,
400 ml ofseawaterwas added to each,and thebeakerswere aeratedover .
night.10animalswere thenrandomly selectedforeachbeaker.A sampleof
thedamp sedimentwas analysedforwatercontent,and allconcentrationsare
calculatedas mg kg-1sedimentdryweight.

INCUBATION: The testwas runinglasscontainers(600ml) each containing200 g oftest
sediment,app.400 ml ofseawaterand 10 animals,3 replicatesforeach
concentration.The beakerswere keptundercontinuousaerationata
temperatureof 15:tI'C. pH and oxygen measurementswere performedas
indicatedon thedatasheet.
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DATA ANALYSIS:

CALcuLAnoNs: TheeffectonthesurvivalofCorophiumvolutatorisexpressedastheconcen-
trationofa productlethalto50% ofthetestanimals(LC5o).The combined
mortalitypertestconcentrationwereusedforcalculation.The 10 day LC50

valueand the95% confidencelimitarecalculatedby usingthestandard
PROBIT Analysis,NationalSwedishEnvironmentalProtectionBoard (Version
2.3,1990).Thisprogramme alsocalculatetestconcentrationslethalto 10% and
90% ofthetestanimals.

NOEC: CalculationofNOEC (No ObservedEffectConcentration)isdoneby single-
factorANOVA followedby Bonferronisprocedureforcomparing each
concentrationmean withthecontrolmean.

TEST RESULTS: Table 1. LC and NOEC valuesobtainedwith"FC-603 EF LightWater Tm ATC Tu
3%"

Corophium volutator 10 days

Lclo 99 ( -760)

LC50 >3060

LC90 >3060

NOEC: 3060

Valuesin&cate10% 50% and 90% lethalityafter10 days.Unitsinmg kg-1sedimentdry weight.
ValuesarecalculatedbyPROBIT analysis,and 95% confidenceintervalsarebuficatedNOEC are
calculatedbythecomputerprogramme GraphPad InStat3.0.

VALIDATION: The validitycriteriagiveninthetestprotocolarefulfilled,inthatthedissolved
oxygen concentrationattheend ofthetestwas greaterthanorequalto60 %,
thepercentagemortalityinthecontrolswere lessthan 15%. The percentage
mortalityina referencesubstanceof20.9mc,Fluoranthenekg-1dryweight
sedimentwas 16.7%. The sedimentusedisfoundtobe withinacceptedlimits
fororganiccontentbutthesiltfractionisrecommended higher.We have
observeda significantmortalityinone concentration(1060mg kg-1dryweight
sediment)butthemortalityinthehighestconcentrationwas notsignificant.

Table 2. Characteristicsof thesediment usedfor testing

Organic content Siltfraction

0.7 0.8

Lab.ref.no.: 99312-4
20.09.99Sample received.: ElinHorve @gevMolaversVmgyr

Testperiod: 0-10.12.99 Engineer SeniorResearchScientist
Reportdate: 07;01.2000 Analyticaltechnician QualityAssurance

Enclosed: Data sheets
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PRIMARY DATA: Acute toxicitytestwith Corophium volutator

TM ATc TM 3o/.oTest substance: "FC-603 EF LightWater 0

Lab. ref.: 99312-4

Startdate: 17.12.99

Measurement: Number ofdead

Number of NUMBER OF DEAD
Total specimen

number pr.vessel 5 days 10 days

Concentration Specimen A C E A C E A C E
(mg/kgdryweight) pr.conc. B D F B D F Tofai B D F Total

10 10 10 0 0 0
Control 60 10 10 10 0 0 0 0

10 10 10 0 1 2
222 30 11

1
3

10 2 0 2
457 30 4

10 10 10 2 3 2
1060 30 7

3060 30 10 10 10
3 2 0

5

Reference substanc (fluoranthene):

1 10 10 io..i 1 2 2
20.9 30 5

110
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Testsubstance: "FC-603 EF Light Water TM ATC TM 3%"

Lab. ref.: 99312-4

Startdate: 17.12.99

Aleasurements of oxygen and pH.

Start 5 days 10 days

Concentration Oxygen pH Oxygen pH Oxygen pH
(mg/kg dryweight)

Control 94 8.1 90 8A 97 8.1

222 96 B.i 92 8.1 94 8.0

457 97 8.1 93 8.1 97 8.1

1060 92 8.0 62 7.7 96 8.1

3060' 1()0 8.1 93 8.0 96 8.1

Referencesubstanc (fluoranthene):

20.9 95 8.1 92 8.1 83 8.0
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DATA SHEETS
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=MS-DATKBLAD (Helse-, Miljo- og Sikkerhetsdatablad)

Dokumentnr.: 07-7297-0 Utg;-tt : 03/11/99 Versjon 03.oo

7-rstatter 24/04/97 Skrevet ut : 11/11/98 S4-de 1 av 11

HMS-databladet er utarbe;-det av M;-Ijoavdelingen ved.3,%iNorge A/S.

Tele!on: 63 84 75 00 / Tele-lax: 63 84 17 88

------------------------------------------------------------------------

1 ID7-NT1.71'-<ASJON AV KJT-MT-K.AL!7-T OG ANSVARLIG FIRMA-.
------------------------------------------------------------------------

Importor: 3,%1Norge A/S

Handeisnavn:
FC-603E-r LIGH'-RWAT---R (TM) AT-C 3% A.R-A@rFF

Deklarasjonsnummer, ?roduktreg4-steret:

Tele64on, Giftin46o--masjorssen%-ralen:

22 59'13 00

-----------------------------------------------------------------------

2 0??r-YSNT-NC-ER OM i(jr-M-75K SkM,14ENS7-TNT-NG.
------------------------------------------------------------------------

T-nfo,--masjonom enkeitkomponenter, faresymbol(er) og r46.sikosetninger

STOFFNAVN CAS-nr VF.X@&-PROSENT

--------------------------------------------------------------------

VANN 7732-18-5 52 56

1,2-ETANOTOL 107-21-1- 22.5

Faresymboler/r;-s;-kose-1n;-nger: Xn; R:22

2-(2-BUTOKSY7-'-rOKSY)-7-T.k.NOL / 112-34-5 10

(DIETYLENGLYKOLMONOBUTYLETER)

Faresymboler/ris;-kosetni-nger: Xi; R:36

SYNTETISK OV'7-RFLATEA.KTIVT STOFF Trade Secret 4 - 6

FLUORALKYL OVERFLATEA.KTIVR- STOFV.*ER Trade-Secret 1 - 5

FLUORKJEMISK AKRYLAT Trade Secret 1 - 3

TRIET.kNOLik,%IIN 102-71-6

TYKNE.RE Trade Secret 1 3

RESTER AV ORGANISKR- FT-UORKJEMIKALIER Trade Secret Ikke kjent
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------------------------------------------------------------------------

3 VIK'-n!GSTt-' FA-:t-r,*4014ENTE.@t.

------------------------------------------------------------------------

Vi.kt,*-gsteskadevi---kninger

Helse-@'are:

Kan vare farlig ved svelgi-ng. Kan irri-@ere o.vnene.

Si-kkerhet:

Miljo.'are:

Spes;-alavfall.

------------------------------------------------------------------------

4 -70RSTr-=Jz-LPSTILT?L:<.
------------------------------------------------------------------------

Tiltak eyne: . I -
Skyll s-.raks eynene med ri-keli-gemengder vann. Kontakt lege
umi-ddelbart.

T-'@itakhud:

Skyll straks huden med sloe og rikeli-ge mengder vann. Fjern
t;-'-Solttoy. Evis symp--ome--opps-@ir, kontakt lege. vask t;-lsolt

toy for de-.brukes ig4jenog kast ti-Iscit skotoy.

Tiltak innind;-ng:

Hvis symptomer oppstilr, br;-ng vedkommende bort fra

eksooneringsk4-l-den. Sorg for frisk lu@lt. Hvis symptomene vedvarer,
kon-6akt lege.

Tiltak svelgi-ng:

Kontakt lege umiddelbart. Frenkall brekn;-nger kun i samrid med

medisinsk p4rsonell. G;- aldri- noe gjennom munnen til en bev4-sstles
person.

------------:------------------------------------------------------------

5 TILTA.K Vr-D BRANNSLUKNING.
------------------------------------------------------------------------

Egnet brannslukningsm;-ddel:

Produktet er et brannslukkingsmiddel.

Ikke egnet brannslukningsmiddel:

Eksponeringsrisiko ved brann:
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Forbrenningsprodukter ved brann:

Prosedyrer ved slukk;--g av brann:

------------------------------------------------------------------------

6 TILTAX V---DUT7LSI.KTt-'-,U'-"S--IPP.

------------------------------------------------------------------------

Personlige vernetiltak:

Se vernetiltak under andre ounk=e-- i de-,,@-eFMS-databladet.

T;-I-takved utils;ktel--utslizo:

Ventiler or=&det. S-o;-I-lavgrenses umiddelbart. Dekk til med et

absorberende materi---'---.Soill sa-mies opp um;-ddelbart. Rengjor
om=ide-6 med vann. Plasseres i en egne-@ beholder med lokk.

Fiern;-ng av kiemi-kalieavfall:

Se ounk-, 13, .7jern;rg av kje.,n;kalieav'all.

------------------------------------------------------------------------
7 FiNDT7-.RT-N(5OG 0??B-TV;LRT-Nr..

------------------------------------------------------------------------

Betingelser for s4kker oopbevar;-ng:

Mi ikke lagres i omzader hvor produkl,-e%-.kan ko=e i kontak@, med

mat eller legem;-dlez. Lagres ved temoera-@ur under 49 grader

cels;-us. Lagres ved ten,-oera'@urerover 0 grader celsius. Sold
beholderen te-.t lukke-- nir produkme-. ikke er i bruk.

Uforenelige ma,6erial-er:

Ventilasjon:

O.o.obevaremballasjen o& et godt ventilert sted.

Sikkerhetstiltak for A Alorhind-@ebrann:

Sikkerhetstiltak for & 4@orhindre eksplosjon:

Ikkebrennbar.

Sikkerhetstiltak for A forhindre sta@@iskelektrisitet:

Forholdsregler ved bruk:

Hold emballasjen tett lukket. Reyking forbudt: Under bruk av

produktet kan reyking forirsake forurensning av tobakken og/eller
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--------------------------------------------------------------------
---]

8 EKS?ONER-RNGSKONTROLL OG P7-RSONLIG V7-RNEUTSTYR.
------------------------------------------------------------------------

Oyevern:

unngi & f& damo, sorav eller tike i oynene. Bruk tette

vernebriller med ventiler.

Hlndvern:

Bruk egnede vernehansker av hensiktsmess4-g materiale ved

h&ndtering av produktet. Vernehansker av folgende ma@@eriale(r)

anbefales: Butylguirm4-.

Anne,@ hudvern enn h&ndvern:

Unng& hudkontakt.

Andedrettsvern:

Unng& innind4-ng av lu-ftb&rez materiale. Basert p& konsentrasjonen

av luft!orurensn;-nger i a--'--e4-dsatmos.'arenvelges en av folgende

type(r) godkjent Andedrett-s-@rern:halvmaske med fi-'--6ermot

organi-ske d&-.imerog vaske@@ror-.t4-gepartikl-e=: A/P2SL.

Svelg'-ng:

Dei--mi i-kke sz4-ses, dri-kkes eller rovkes under arbeid med
croduk-@e@-.Vask utsatte ornz&der grundig med s&pe og vann. vask
he.,iden'etter h&ndteri-ng og for spising.

Anbefait ve:tilasjoa:

Fvis utsugningsve'.,it4-l-asjon'-kke er tilstrekkelig, m& egnet

godkjent Andedrettsvern be"-,;-ttes.Sorg @Oortils-@rekkelig

ventilasion sli-ka--damokonsentrasjonene holdes under anbefaite

administrative no-@mer og/el-l-erkontroll-er spray eller t&ke.

Adm. normer for forurensn;-ng i ar'--ei-dsa"mosfare, Februar 1996:

VANN (7732-18-5)

Armerknin'ge--":Ingen adm. nor-a.

1,2-7-TANDIOL (107-21-1)

8-timers verd4-non: - (stev)

8-timers verd;-mg/--13:10 (s"v)

Takverdi ppm: 25 (damp)

Takverdi mg/m3: - (damp)

2-(2-BUTOKSYETOKSY)-ET;L'40L / (DI7--IYLENGLYKOLLMON OBUTYLETER) (112-34-s)
8-timers verd4- ppm: 35

Anmerkninger: Amerikansk grenseverdi anbefalt av produsenten.

(Ingen norsk adm. norm).

SYNTETISK OVERFLATEAKTIVT STOFF (Trade Secret)

Anmarkninger: Ingen adm. no--m.
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Anmerkninger: Ingen adm. norm.

TRl-7TANO"MrN (102-71-6)

8--limers verd4 ppri:

8-timers verci;-mg/m3: 5

TYKNE.:Z-=(Trade Secret)

Anmerkninger: Ingen adm. norm.

R-7STER AV ORGANZSK7 FLUOR.KJ7-MIKAr-l-TR (Trade Secret)
8-timers verdi

mg/m3: 0,1 Grenseverdi- anb;falt av 3M.

------------------------------------------------------------------------
9 FYS:SKE: OG KJ7-MIS'.<-rEGENS.'<.%-DE.:t.

------------------------------------------------------------------------

T4-1-stands-4o---n,farge, luk@-:
Gul/brun vaske.

7.5 - 8.5

Kokeounkt/-i-ntervall:
< 150 c

Srneitepunkt/-in@@ervall:
Ikke relevant

.71a=ezunk"-
ingen (Setaflash)

Selvantennelighe@:
Tkke kjent

7-ksolosjonsgrenser, nedre:
ikke relevant

4Eks.olosjonsgrenser, ovze:
Ikke relevant

Dam-otrykk:
ca. 15.8 mmHg (Kalkulert v/20c)

Loselighe-6 i vanni
.7ullstend;-g

S.cesifikk vekt:
ca. 1.06 (vann-1)

Damptetthet:
ca. 0.88 (luf,6-1) (Kalkulert
v/20C)

Flyktige organiske forb;-ndelser (VOC):
- 35S g/l SCAQMD (Kalkulert
v/20C).

Fordampningshastighet:
Ikke kjent

F -:Tp

8

TY'<NE
A

Vi-skositet:
< SOOO centipoise
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------------------------------------------------------------------------
10 S'7-'AB71LITETOG REA:<7ZV-7T---T.

------------------------------------------------------------------------

Forhold som skal unng&s:

Materialer som skal unng&s:
Ikke kjent.

Farl4-gescaltningsorodukter:

.er,
Karboamonoks;-dog karbondioksid. Hydzogenfluorid. r.;ftige damo
gasser eller pax-mikier. Dekomponering av bruksferdig blanding
forventes ikke & re.oresen-@erenoen ri-si-ko.

Stabi-lite-6og reakt;v4tet:

Stabilt. Farl;-gpol-v-rezisasjonvil ik.ce&Iorekomne.

------------------------------------------------------------------------
11 OPPLYSNTNGE.R OM HTLSTFA-RZ-.

------------------------------------------------------------------------

@-ffekter ovne:

Mild eyeirri-tasion:sy-,nptomerkan vere redhe-1,hevelse, smerter og
t!Lzer.'

7-."6rekterhud:

Mild hudirri-@asjon.(e--zerlangvarig eller gjenta-,tkontakt):
sy-.tptomerkai ve-re @-oc!het,hevelse og kloe.

Langvarig eller gjen@--a-!--teks.ooneringkan fore til:

Allera.isk hudreaksjon: symptomer kan vare redhet, hevelse, ble.,nmer
og kloe.

Effekter innind;-ng:

En enkelt overeksooneriig som oversti-geranbea'alteadministrative
no=ez, kan fore li2.:

Pivirkn4-ng av
sentrainervesys-emet: symptomer kin vare hodepine,

orhet, sovn4-ghe--,manglende ko6ordinasjonsevne, nedsatt
;7eaksjonsevne,sioret tale, svimmelhe- og i ekstreme tilfeller
bevisstloshet.

irritasjon (ovre luftveier): symptomer k.anvare slrhet i nese og
sveig, hosting og nysi-ng.

Effekter svelging:

,--T or--@13-L =10 S67 -----------------

Dyreforsek utfort med organiske fluorkjamikalier, som finnes i
dette produktet, viser effekter som leverforstyrrelser,vekttap,
manglende appetitt, slovhet samt effekter 30M p&virker neurologi,
bukspytt, binyre og hematologi. Det forelicao- 4----
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ve4-ledn;-ng.

Svelg4-ngkan fore t;l:

Piv;-zkn4-ngav nyrene: Symptomer kan vare redusert urinmengde, blod
; urinen og rvggsmerter.

.kso;rasjonsoneumon;- (Lungebetennelse son, skvldes at fremmedleger,-,er

kom,nerned i lungene. -rn alm;-nnelig irsak til tilstanden er

000kasz.): svnmtomer kan vare host4ng, pustevansker, gi-s.oing,

ho;te oop blod og lungebetennelse som kan vere !;-vstruende.

In&'ormasjon om allerg;-, over@zelsomhet:

Kre'-Otfre."Ikall---ndeegenskaper:

Arves@lo,@@j@skade'6ige egenskamer:

Re.oroduksjonsskadeiz-ge egenskaoer:

Andze skadevz@rkn;-nger, helse:

Dezte produktet i-n,--uoideren eller '6!ereorgaa4-ske

!Iuorkliem-'-ka!4-=-=,som mul4gens kan absorberes og lagres i kroppen

over !.--ngret;-d, enten som u--gangs'molekylet eller som

nedbry--n;-ngsstof-4--=(metabolitter), og kan akkumuleres ved

gjenta@-,teeksponer;nger. Det foreligger ingen kjente helseeffek%-.er

for mennesker @gra'eksponering overfor organiske fluorkjemikalier
nix de brukes som 4@oru-@sa-.tog i henhold til ve-@*ledning.

Forakomsten av organzske fluorkjem'@kal'Ler i bi-ode-@til den

generelle be-@@o*,-'Kningenog underpopulasjoner som arbeidere, har

vart oubi-4-ser--s;-den 1970 Arene. 3Ms ep;-dem4@ologiske studi-er av
egne arbeidere v;-ser ;-ngen skadelige e"lfekter.

------------------------------------------------------------------------
';.2OPPLYSNINGE-1 OM M7-LjO,7A.:@-=.

------------------------------------------------------------------------

Persistens/Biologisk nedbrytbarhet:

Dette stoffet er ikke lett biolog;sk nedbry@-bar't,men brytes

delvis ned i -6esterfor lett biologisk nedbrytbarhet.

Dette p@-oduktet inneholder en eller flere organiske

fluorkjemikalie--som muligens ikke er nedbrytbare og forblir i
miljeet (persistente).

Okotoksikologiske data:

Dette stof!et er minimalt giftig overfor akva-@iskeorganismer (100
mc/I < lava-z-a 're-cm rl-cm
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Andre skadev;---kninger,miljo:
Data om b;-ologisk nedbrytbarhet:

COD (C!,e-t;calOxygen Demand): 740000 mg/kg;
BOD 5 dasers (Bi-ochem;-calOxygen Demand): 216000 mg/kg;
BOD 10 dagers: 376000 mg/kg;
BOD 20 dagers: 446000 mg/kg;
BOD 28 dagers: 602000 mg/kg.

Akvatisk gi-ftighe@l:

96 ti-MersECSO for f;-sk (Fathead Minnow (Pimeohales promelas)): >
1000 mg/l;
48 timers ECSO daohn;-a (Water Flea (Daphnia-magna)): 480 mg/l;
30 m4-nu4---zersECSO M;-crotox: 124 mg/l;.
24 timers.ECSO Alge (Selenastrum capricornu%@um)): 170 mg/l.

Behandl;-ngi renseanlegg:

3 t;-.Iners7-CSO,Activa--ed Sludge Respirat4-on in*-;-bi-ti-on:> 1000
mg/l.

Sorg -62oravO.a',-lsh&nd--eringiht. gjeldende .1orskrifter.

------------:------------------------------------------------------------
13 Fj7-R'.4T-'64G,%VKJEMI'<ALIr-AVFAr-L.
------------------------------------------------------------------------

Me@@oderfor fjerning av kiemi-kalieavfal-'-:
S.ces4-alavfall.Lever avfall til en o&'fentliggodkjent innsamle--,
mottaks- el-lerbehandlingsanlegg for spesialavf---'-I.

Anbefaite av.1alIsgrupper:
HOVEDF-:kT7-GORI 07: AVFALL FRA ORG;L41SKE PROSESS'-2'R.
UNDE'.R-KATEGORI 07 06: Avfall fra PBDB av fetts@-ofO-:er,sipe,
rengjori-ngdm.@,.dler,desinfeksjonsm4"dler og kos@ne@@;-kk.
EA:<-kode 07 06 03: Halogerverte organiske losem4-dler,vaskevesker
og moderlut.
Av-lallszof---nummer:7151 Organisk ava'allmed halogen.

Spes;-ellekomponenter: inneholder fluorforb4-ndelser.

------------------------------------------------------------------------
14 OPPLYSNT-NGER OM T.RANSPORT.
------------------------------------------------------------------------

ADR-klasse:

siffer:
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bokstav:

margnumzaer:

UN-nurnmer:

ZCAO-klasse:

T-MDG-klasse:

ZMDG-s;-de:

MFAG:

Ovrige opplysninger:

ik'-,etransport-farli-ggods.

-------------------------------------------------------------------------

15 opprYSN@NGF.R OM LOVR-@R OG FORSKRIFTER.
------------------------------------------------------------------------

Merkeet4-ke@--6:

Symbol(er):

H7-7-SZS.',ADELIG(Xn)

inneholder:

Etylenglykol 22,5 2-(2-butaksyetoksy)-etanol 10

Tri-e--anolam;-n 1%

R-se@-@n;-nger:

Farl;-g ved sveig;-ng.

S-setn;-nger:
Unngi inn&nding av damp/sproytetike. Unngi kontakt med huden og

eynene. F&r man stof fet i oynene; skyll straks grund;-g med store

mengder vann og kontakt lege. F&r man staff pi huden, vaskes
straks med store mengder shpe og vann. Ved svelging, kontakt lege

omg&ende ag vis denne beholderen eller etiketten.

YL-gruDoe:

00

Korr. yrkeshyg. luftbehov:

evrige opplysninger om merkeetiketten:
Ovennevnte merking er basert p& tidligere markeforskrifter og vil
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revi-derte merkeforskri@lter av januar 1998.

Sy-ibol-:Zngen

7--neholder; 1,2-el@andi-ol, 2-(2-bumoksyetoksy)-etanol,

Tri-ezanolam4-n

Kin vere far!4-g ved svelgi-ng. Kan irritere oynene. Unngi inn&nding

av da--.im/sproytet&ke. Unng& kontakt med huden og eynene. F&r man

stoLl"lel,-*i eynene; sky!! straks grundig med store mengder vann og

kontakt lege. F&r man stoff ph huden, vaskes straks med store

mengder s&pe og vann. Ved svelging, kontakt lege omg&ende og v4-s

denne beholderen eller etiketten.

YL-gruooe:

00

Soes;---I-lelover og bes@@emmelser:
1. Forskri-ft om utarbe;-delse og d;-stribusjon av Felse-, Miljo- og

S;kkerhe-.sdatablad for farlige kjemikaii-er.

2. Forskri,.Otom klass;-"-isering og merk;-ng av farl;-ge kjemi-ka!4-er.

3. Fors-,zi-,Itom klassi-4-:i-sering,merking m.v. av stoff som

kan med4-ore m4@ljofare.

4. ForskziA4,@ om sto-z@zkartotek.

S. Forskri--Ftom spes-@alav-zall.

6*.

------------------------------------------------------------------------

16 AqDR-7 OpprYSN7LNG7-R AV B7-TYDNING FOR BRUK7-'kN7-S SIKK'-TRHET OG HELSE.
------------------------------------------------------------------------

Anvendelsesomr&der:

F4-1-mdannende skumkonsentra--. for slukk;-ng av brann.

Vikti-gste ki-l-de(r)ved utarbe4@delsen av HMS-da--abladet:

Datablad fra-31A General offices, St. Paul, Minnesota, USA.

L-sak til ocodater;-ng:

Hele da-.abladet er revidert. Tilpasset nye merke- og

HMS-databladforskri4-ter, fas-.satt i januar 1998. Etc.

Egne opplysninger:

informasjonen ph de--te HMS-databladet er i henhold til vlre n&varende

opplysninger og beste opp!atn;-ng anghende rikt;-gbruk og h&ndteringen

av dette produktet under normale forhold. Enhver bruk av produktet som

ikke er i samsvar med dette HMS-databladet, eller som 'medforer bruk av

produktet i kombinasjon med andre produkter eller enhver annen prosess

er brukerens ansvar.
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FOLGENDE PRODUKTER DEKX-7S AV DETTE HMS-DATABLADET:

3M ID-nr. : XF-0008-0223-1

3M AFF-7/ATC FC-603EF Brannslukn
ingsskum Produksjon

3M 10-nr. : XF-0008-0209-0
3M Light Water3/3%AFFF/ATC Fire
Fighting Foam, FC-603EF,1000 L

3M ID-nr. : XF-0008-0208-2
3M Light Water3/3%AFFF/ATC F4re
Fighting Foam, FC-603EF, 200 L

3M ZD-nr. Xl'-0008-0207-4
3M L--ght Wate--3/31AFFF/ATC Fire
F;-ghzi-ngFoam, FC-603EF, 20 L


