
ACUTE TOXICITY TO AQUATIC INVERTEBRATES (ACARTIA TONSA)

TEST SUBSTANCE

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

Remarks: The 3M productionlotnumber isnotnoted.The testsample is
FC-603EF. Currentinformationindicatesitisa mixtureof1.30% 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 followingsummary appliesa mixture withincompletely
characterizedconcentrationsof impurities.Data may not accurately
reflecttoxicityof the fluorochemicalcomponent of the testsample.

METHOD:

Method: ISO/DIS 14669'1997:Water quality- Determinationofacute
lethaltoxicitytomarine copepods (Copepoda, Crustacea).
Type: Acute static
GLP: No
Year completed: 2000
Species: Acartiatonsa
Supplier:Testorganismscultivatedfromeggs,suppliedby the Marine
BiologicalLaboratory,Universityof Copenhagen, Denmark.
Analyticalmonitoring: Dissolvedoxygen and pH
Exposure period: 48-hours
Test organism age: Largecopepoditesand adults.
Statisticalmethod: LC50 valuescalculatedby PROBIT Analysis,National
Swedish EnvironmentalProtectionBoard (Version2.3,1990). Calculationof
NOEC isby singlefactorANOVA followedby Bonferronisprocedure.
Test conditions:

Dilutionwater: Filterednaturalseawater (34 ppt salinity)from an
unpollutedsiteinByfjord,Norway.
Dilutionwater chemistry: Not given.

Lighting: A dailyphotoperiodof 16 hours lightand 8 hours dark was
maintainedthroughoutthetestingperiod.
Stock and testsolutionpreparation:A 1000 mg/L primarystocksolution
was preparedby diluting1.0002g oftestsubstance in1 L ofwater. Aliquots
were then added directlytowaterintestvesselstocreatetestsolutions.

Exposure vessels: 28 mL rolledrimvialscontaining25 mL oftestsolution



Number ofreplicates:4
Number oforganismsperreplicate:5
Number ofconcentrations:sevenplusablankcontrol
Waterchemistryduringthestudy:

pH range(0-48hours):
8.2- 8.2(controlexposure)
8.1- 8.2(1000mg/L exposure)

Temperature range: 20 ± 1 OC
Dissolvedoxygen range (0-48hours):

7.3- 7.4mg/L (controlexposure)
6.4- 7.6mg/L (1000 mg/L exposure)

RESULTS

Nominal concentrations:Blankcontrol,32,56,100,180,320,560,and
1000 mg/L. Referencesubstance(3,5-dichlorophenol)at1.0mg/L.

Element values: 24-hourLC50= 610 (490- 790)mg/L
48-hourLC50 = 280 (220- 360) mg/L
48-hourNOEC = 180 mg/L

Element valuesbased on nominalconcentrations

Remarks: Testingwas conductedon themixtureas describedinthe Test
Substance Remarks field.The valuesreportedapplytothatmixtureand not
the fluorochemir-alproportionalone.

CONCLUSIONS

The testsample 48-hour LC50 was determinedto be 280 mg/L witha 95%
confidenceintervalof220 to 360 mg/L. The 48-hourNo Observed Effect
Concentration(NOEC) was 180 mg/L.

Validitycriteriafulfilledand referencesubstancewas innormal range.

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

DATA QUALITY

Reliability:Klimischranking= 2.This studymeets the criteriaforquality
testing.However, sample puritywas not propedycharacterizedand the study
lacksanalyticalconfirmationoftheamount offluorochemicalproportioninthe
solution.
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Toxicity:Skeletonema costatum 72 h EC. (mgA): -170

Acartfatonsa 48 h LCSO (mgA): 280

Corophiumvolutator 10dLCBD (mglkg dryweight): >3060

The resultsrelatetothe product as suppliedby Novatech.
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PREFACE:

EcotoxicologicaltestswereperformedonRFC-603EFLightWaterTmATC Tm 3%minagreementwith
Novatech.Thesampleisaconcentratethatnormallywillbeusedina3% AFFF13%AR
solution.Testswereconductedinaccordancewiththe"HarmonisedOffshoreChemical

NotificationFormat"(OSPARCOM 19951SFT 1998).

TheprojectwascarriedoutatRF -RogalandResearchfor3M Norge.Allthetestswere
performedbyRF -Miljolab.StudydirectorwasSeniorEngineerIngerLisaAndersen.

Thetestresultsarepresentedinseparatesections.Theresultsrelatetotheproductassupplied

byNovatech.

ThistestreportisissuedbyalaboratoryaccreditedbyNorwegianAccreditation(NA).
TheaccreditationstatesthatthelaboratorymeetstheNA requirementsconcerningcompetence,
equipmentandworkingproceduresforallthetestmethodscontainedintheaccreditation.
Italsostatesthatthelaboratoryhasasatisfactoryqualityassurancesysten4whichincludes
internalqualitycontrolschemes,participationininterlaboratorycomparisons,andtheuseof

certifiedreferencematerialsandsecondaryreferencematerials.

Thetestsperfor?nedarecoveredbytheaccreditation.

Thistestreportmaynotbereproducedinanyformotherthaninfull,withouttheper?nissionin

writingbyRF -Miljolab.
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TEST FORTOXICITY

Marinealga:Skeletonemacostatum
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TEST REPORT an
ROGALAND

GROWTH PqBmrrION TEST WITH THE MARINE
A 4G RESEARCH

ALGASkeletonema costatum

TEST SUBSTANCE: "FC-603 EF Light Waterrm ATCrm 3%91

TEST RESULT:

The 72 hours EC50 was calculatedto - 170 mg/l.

The testsubstancewas suppliedby Novatech,and thetestresultsrelatetothisproduct.

TEST DETAELS:

METHOD: NS-EN ISO 10253,1998:Water quality-Marine algalgrowthinhibitiontest
withSkeletonemacostatumand Phaeodactylwntricomutum.

TEST ORGANISM: Skeletonemacostatum,strainNIVA BAC 1. A stockcultureofthetest
organism iskeptatRF -Rogaland Research.

PREPARATIONS: Naturalseawater(salinity:34 %o)froman unpollutedsiteinByfjordwas used
asbasisforthegrowthmedium. The waterwas filteredthrougha GF/C filter,
and brieflyheatedtoabout75*C priortouse. The seawaterwas enrichedwith
nutrien6accordingtoISO 10253,andrecommendationsfrom theParis
Conunission.

Testsolutionswere preparedfrom a stocksolution.A stocksolutionof1020
mg/lwas preparedby stirring1.020grams oftheproductin I litreofgrowth
medium. Otherconcentrationswere preparedfrom thisstocksolution.

INCUBANON: Testculturesof50 ml were incubatedin100 ml flat-bottomedflaskson an
orbitalshaker,3 replicatesforeach concentration.Testcultureswere inocu-
latedtoabout2000 cells/mlfrom anexponentiallygrowinginoculum culture.,t,
The testwas runundercontinuouslight(> 50 pE/m".sek)from fluorescent---
tubesofuniversalnaturalwhitetype,ata temperatureof20 -t2'C.

The testwas runforabout72 hours,and subsamplesof5 ml were 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 thegrowthofSkeletonemacostatumisexpressedasthe
concentrationofa productgiving50% reductionofgrowthrate(EC50).This
effectconcentrationwas calculatedby interpolationbetween 100mo and
320mg/l.

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

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

Testsubstance FClo Fc5o EC"

-FC-603 EF Light -170 100<ECgo<320
water'rmATC 'm 30/**

NOEC: 100

Valuesindicateconcentrationsgiving10%, 50% and 90% Mhibitionofgrowth rate.Unitsinmgl7.
Valuesarecalculatedbyinterpolation.NOEC arecalculatedbyusingthecomputerprogramme
GraphPad InStat3.0.

COMMENTS: The resultsarebasedon growthratesforthetimespan0 -72 h,theperiod
duringwhich thegrowthisconsideredtobe exponentialinthecontrolcultures
(seegrowthcurves).

VAIJDATION: The validitycriteriagiveninthetestprotocolarefulfilled,inthatthecontrol
celldensityincreasedby afactorofmore than16 inthetestperiod
(correspondingtoa growthrateofmore than0,9d-1),thecontrolpH didnot
varyby more than1,0unitsduringthetestand the72 hourstestresultswith
3,5-dichlorophenolwas intherangenormallyfound.

Lab.ref.no.: 99312-4 N--
Sample received.: 20.09.99 ElinHorve XgefMolve@rsm@
Testperiod: 07-10.12.99 Engineer SeniorResearchScientist
Report,date: 10.01.2000 Analyticaltechnician QualityAssurance

Enclosed:Data sheets

Ibistestreportisissuedby a laboratoryaccreditedby Norwegian Accreditation(NA). 7be reportmay notbe reproducedinany
form otherthaninfull,withouttheperrriissioninwritingby 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;values influorescenceunits

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 dav -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 0.09 0.43 1.75 11 1.67 0.998

3.2 009 0.28 1.2 6.3 1.48 1.000 8.3 8.2

3.2 0'08 0.23 1 4.7 1.42 1.000

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 "Sr.2 1.57 0.999- 8.3- 8.2

32 0.11 1 0.3 1.65 8.8 1.52 0.999

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 1 0.78 5.4 1.39 0.987

320 0.07 0.04 0.03 0.04 0

*

00

320 0.09 0.03 0.01 0.04 0.00 8.3 8.2

320 0.06 0.04 0.02 0.06 0.00

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 1 0.03 0.02 0.00

Referencesubsta ce(3,5-dihiorophenol):

1.5 mgA 0.09 0.15 0.15 0.2 0.2 0.908

1.5mg/l 0.08 0.1 0.12 0.22 0.3 0.968
1.5mg/l 0.08 0.14 0.18 0.2. 0.3 0.921

Mean values:

0 0.10 0.3 1 7 1.45 0.998

3.2 0.09 0.3 1 7 1.52 0.999

910 0.09 0.4 3 13 1.72 0.99

521 1

32 0.10 0.3 2 9 1.56 0.999 The resultofthe

100 0.10 0.3 1 5 1.38 0.988 reference

320 0.07 0.0 0 0 0.00 substance(22%

1000 0.09 0.0 0 0 0.00
inhibibon)is
withintherarge

Reference subst. 0.08 0.13 0.2 0. 0.32 1 0.9 normallyfound(20-80%)
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GROWTH CURVES: GrowthinhibitiontestwithSkeletonemacostatum

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



Lab.ref.iio.: Page11of31
99312-4

TEST REPORT

ACUTE TOXICrrY TEST WITH THE

MARINE COPEPODAcadia tonsa

TEST SUBSTANCE: "FC-603 EF LightWater rm ATCrm 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.

CULTIVANON: The testorganismswere suppliedaseggs,and were cultivatedinaccordance
withthe"ParisCommission -RingTestProtocol"(VKI). Largecopepodites
and adultswere used inthetest.

PREPARANONS: Naturalseawater(salinity:34 %o)from anunpollutedsiteinByfjordwas used
asbasisforthedilutionwater.The waterwas filteredthrougha GF/C filter
priortouse.I .

Testsolutionswere preparedfrom a stocksolution.A stocksolutionof 1000
mg/lwas preparedby stirring1.0002grams oftheproductinIlitreofdilution
water.Otherconcentrationswere preparedfrom thisstocksolution.

INCUBANON: The testwas runinglasscontainers(28ml rolledrim vials)eachcontaining
25 ml oftestsolutionand5 animals,4 replicatesforeachconcentration.The
vialswere keptundera 16h/8hlight/darkphotoperiodata temperatureof
20 -±1 'C. pH and oxygen measurements were performed asindicatedon the
datasheet.
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DATA ANALYSIS:

CALCULATIONS: Theeffecton thesurvivalofAcartiatonsaisexpressedastheconcentrationof
aproductlethalto50% ofthetestanimals(LC50). Thecombinedmortality
pertestconcentrationwere usedforcalculation.The 24 hoursand 48 hours
LC50 valuesand the95% confidencelimitwere calculatedby usingthe
standardprocedurePROBIT Analysis,NationalSwedish Environmental
ProtectionBoard (Version2.3,1990).Thisprogramme alsocalculatetest
concentrationslethalto 10% and 90% ofthetestanimals.

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

TEST RESULTS: Table 1. LC and NOEC valuesobtained with "FC-603 EF LightWater Tm ATC TM 3w'.

Acartiatonsa 24 hours 48 hours

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

LC50 610 (490- 790) 280 (220-,360)

LC90 >1000 880 (620- 1500)

NOEC: -320 180

Valuesin&cateJOT4 50% and 90% lethalityafter24 and 48 hours. Unitsinmgll Valuesare
calculatedbyPROBIT analysi@4and 95% confidenceWervals areindicatedNOEC arecalculatedby
thecomputerprogramme GraphPad InSua3.0.

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

Ub. reEno.: 99312-4
Sample received.: 20.09.99 ElinHorve
Testperiod: 10-12.11.99 Engineer SeniorResearchScientis

-
t
---Reportdate: 07.01.2000 Analyticaltechnician QualityAssurance

Enclosed:Data sheets

Thistestreportisissuedby a laboratoryaccreditedby Norwegian Accreditation(NA). The reportmay notbe reproducedinany
formotherthaninfull,withouttheperniissioninwritingby RF - Miljolab.
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PRIMARY DATA: AcutetoxicitytestwithAcartiatonsa

Testsubstance: "FC-603 EF LightWater
TM

ATC'rm 3%99

Lab. ref.: 99312-4

Startdate: 10.11.99

Measurement: Number ofdead

NUMBER OF DEADNumber of
Total specimen

number pr.vessel 24 hours 48 hours

on entration Specimen A C E A C E A C E

(mgA) pr.conc. B D F B D F Total 8 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

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- 3 16 5 20

Reference substance (3,5-dichl phenol):

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

5 5 5 1 1 o

3

3

91

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

Lab. ref.: 99312-4

Startdate: 10.11.99

Ageasurements 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 substan (3.5-dichloropheno

1.0 mgA 7.3 8.2 7.4 8.2
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TEST FOR TOXICITY

MarineAmphipode:Corophiumvolutator
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TEST PCEPORT

ACUTE TOXICITY SEDIMENT TEST WITH THE

MARINE AMPHIPODCorophium volutator

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

TEST RESULT:

The IOd LC50 was calculatedto>3060 mg kg" dryweightsediment.

The testsubstancewas suppliedby Novatech,and thetestresultsrelatetothisproduct.

TEST DETAILS:

METHOD: ASTM E 1367-90,StandardGuide For Conducting10 day StaticSediment
ToxicityTestswithMarine and EstuarineSediments.

TEST ORGANISM: Corophiumvoluiator,fromanunpollutedsitenearTrondheim.

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

PREPAMTION: Naturalseawater(salinity:34 9@oo)from anunpollutedsiteinByfjordenoutside
Stavangerwas used fordilutionwater.Sedimentcollectedatan unpollutedsite
was used forpreparingtestsediments.The sedimentisa muddy sandand was
analysedfororganiccontentand proportionsiltforeachtest.

Each testconcentrationwas preparedby addingtheproductin600 grams of
damp sedimentina plasticbucket.150ml ofseawaterwas added and the
bucketwas shaken for3 hours.The sedimentwas dividedintothreebeakers,
400 ml of seawaterwas added toeach,and thebeakerswere aeratedover
night.10 animalswere thenrandomly selectedforeachbeaker.A sampleof
thedamp sedimentwas analysedforwatercontent,and allconcentrationsare
calculatedasmg kg')sedimentdryweight.

INCUBATION: The testwas runinglasscontainers(600ml) eachcontaining200 g oftest
sediment,app.400 ml ofseawaterand 10animals,3 replicatesforeach
concentration.ne beakerswere keptundercontinuousaerationata
temperatureof 15 :tI"C. pH and oxygenmeasurementswere performedas
indicatedon thedatasheet.
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DATA ANALYSIS:

CALCULATIONS:TheeffectonthesurvivalofCorophiumvolutatorisexpressedastheconcen-
trationofa productlethalto50% of thetestanimals(LC50).The combined
mortalitypertestconcentrationwere usedforcalculation.The 10 day LC50

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

NOEC: CalculationofNOEC (No Observed EffectConcentration)isdone by single-
factorANOVA followedby Bonferronisprocedureforcomparing each
concentrationmean with thecontrolmean.

TEST RESULTS: Table 1. LC and NOEC valuesobtainedwith "FC-603 EF Ught Water Tu ATC Tu 3ojVl

Corophium volutator 10 days

Lclo 99( -760)

LCSO >3060

LC90 >3060

NOEC: 3060
Values indicate10% 50% and 90% lethalityafter10 da),s.Unitsinmg kg" sedbnentdry weight.
Values are calculatedby PROB]Tanalysis, and 95% confidenceWervals are bidicateetNOEC are
calculatedby thecomputer programme GraphPad btstat3.0.

VALIDATION: The validityciiteriagiveninthetestprotocolarefulfilled,inthatthedissolved
oxygen concentrationattheend of thetestwas greaterthanorequalto60 %,
thepercentagemortalityinthecontrolswere lessthan 15%. The percentage
mortalityina referencesubstanceof 20.9mg Fluoranthenekg-1dryweight
sedimentwas 16.7%. The sedimentused isfound tobe withinacceptedlimits
fororganiccontentbutthesiltfractionisrecommended higher.We have
observeda significantmortalityinone concentration(1060ingkg" dryweight
sediment)butthemortalityinthehighestconcentrationwas notsignificant.

Table 2. Characteristicsof thesediment used fortesting

Organiccontent Siltfraction

0.7 0.8

Lab. ref.no.: 99312-4
Sample received.: 20.09.99 ElinHor*ve Age@Molversmyry
Testperiod: 0-10.12.99 Engineer SeniorResearch Scientist
Report date: 07.01.2000 Analyticaltechnician QualityAssurance

Enclosed: Data sheets
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PRIMARY DATA: AcutetoxicitytestwithCorophiumvolutator

TM ATc TM3o/.oTestsubstance: "F"03 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
(mglkgdryweight) 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 3

10 10 10 2 0 2
457 30 4

1060 30 10 10 10
2 3 2

7

10 10 10 3 2 0
3060 30 5

Reference substanc (fluoranthene):

1 10 10 10 1 2 2
20.9 30 5
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Testsubstance: "FC-603EF LightWater TM ATC TM 3%"

Lab. ref.: 99312-4

Startdate: 17.12.99

Afeasurements of oxygen and pH.

Start 5 days 10 days

Concentration Oxygen pH Oxygen pH Oxygen pH
(mg/kgdryweight) (%) - (%) -

(%) -

Control 94 8.1 90 8.1 97 8.1

222 96 8.1 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 100 8.1 93 8.0' 96 8.1

Reference substanc (fluoranthene):

20.9 95 8.1 92 8.1 83 8.0
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DATA SHEETS
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t@,%iS-DAT.kBLAD(Helse-, ,4ilic- og Sikkerhetsdatablad)
...........

Dokur.ientnr.: 07-7297-0 Utg4-tt : 03/11/98 Versjon 0 3 .00

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

HMS-databladet er utarbe;det av M4-ljoavdelingen ved.3,14Norge A/S.

Telefon: 63 84 75 00 / Telefax: 63 84 17 88

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

1 ID7-NTIFI<-kSiON AV OG ANSVARLIG FIRMA-.
-----------------------------------------------------------------------

Importor: 3,%1Norge A/S

Handeisnavn:
FC-603E-7 LIGF.*:WAT7-R (TM) AT-C 31 AR-A.7FF

Deklarasjonsnummer, ?roduktreg4.szeret:

Telez4on, Giftin46o--masjorssentralen:

22 59 13 00

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

2 OP?T-YSNT-NC-E-.lOM kjr-MT-S.< S.2umAENSr-TNT-NG.
------------------------------------------------------------------------

-,-nfo--masjonom enkeltkomponenter, faresymbol(er) og r4@sikosetninger

STOFFNAVN CAS-nr VEXA--PROSENT

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

VANN 7732-18-5 52 56

1,2-ETANDT-OL 107-21-1 22.5

Faresymboler/ri-s4-kosetn4-nger: Xn; R:22

2-(2-BUTOKSYETOKSY)-7T.k.NOL / 112-34-5 10

(DIETYLENGLYKOLMONOBUTYLETER)

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

SYNTETISK OVR-RFLATEA.KTIVT STOFF Trade Secret 4 - 6

FLUOELNLKYL OVERFLATE;@-'KTIV'-w STOF.RER Trade Secret 1 - 5

FLUORKJEMISK AKRYLAT Trade Secret I - 3

TRIET.KNOLIL%IIN 102-71-6

TYKNTRE Trade Secret 1 3

RESTIR AV ORGANISKT FLUORKJEMIF-:KLIER Trade Secret Ikke kjent
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------------------------------------------------------------------------

3 VIKTIGST7- FA-I-rMOMF-NTER.
------------------------------------------------------------------------

Vikt4-gste skadevirkninge--

Eelsefare:

Kan vare farlig ved svelg4-ng. Kan irritere evnene.

Si-kkerhet:

Miljofare:

Spesi-alavfall.

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

4 -rORSTT-=JT-LPSTILTA:<.
------------------------------------------------------------------------

Tiltak oyne:

Skyll s@@raks oynene med ri-keli-gemengder vann. Kontakt lege

umi-ddelbart.

T'@itak hud:-

Skyll straks huden med s&oe og rikeli-ge mengder vann. Fjern

-14-1-selttoy. Evis symp-.omer apps-.ir, kontakt lege. vask t;-lsolt

toy .'ordet brukes ig4en og kast t4-lsoltskotoy.

Tiltak innind;-ng:

Hvis symptomer ocost&r, br;-ng vedkommende bort fra

eksconeringsk;-I-den. Sorg for frisk lu@lt. Hvis symptomene vedvarer,

kon,6akt lege.

Tiltak svelg;-ng:

Kontakt lege umiddelbart. Fremkall brekr;-nger kun i samr&d med

medisinsk p6zsonell. G;- aldr4- noe gjennom munnen til en bev4-sstles

person.

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

5 TILTA-K VED BRANNSLUKNING.
------------------------------------------------------------------------

Egnet brannslukningsm;-ddel:

Produktet er et brannslukkingsmiddel.

Ikke egnet brannslukningsmiddel:

Eksponeringsrisiko ved brann:
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Forbrennings.orodukter ved brann:

Prosedyrer ved sluk'c;--gav brann:

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

6 TILTAX V7-D UTILSI.<Tr-T U'-rSLIP?.

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

Personlige vernetiltak:

Se vernetiltak under andre munk=e-- i de@@le HMS-databladet.

T;-I-takved utilsikte-@ utslizo:

Ventiler om--Adet. So4-l-lavgrenses umiddelbart. Dekk til med et
absorberende So;-I-lsamies opp =;-ddelbar--. Rengjor
omxide-, med vann. Plasseres i en egne-, beholde= med lokk.

Fiern;-ng av kjem;-kalieav--2all:

Se ounk- 13, rjernipg av kjeuikalieavfall.

-----------------------------------------------------------------------
7 FiNOT7--iT-N(3@OG OP?Br-VA.RT--IC..

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

Betingelser for s;-kker omobevar;-ng:

Mi ikke lagres i orrrider hvor oroduk,@--e--kan ko=e i kontakt med

mat eller legem;-dlez. Lagres ved -.emoera-6urunder 49 grader

cels;-us. Lagres ved tenmeraturer over 0 grader celsius. Sold
beholderen telt iukket nir produk-:e-.ikke er i bruk.

Uforenelige ma-6erial-er:

Ventilasjon:

Oppbevar emballasjen o& et godt ventilert sted.

Sikkerhetstiltak for A forhind--e brann:

Sikkerhetstiltak for A Alorhindre eksolosjon:
Ikkebrennbar.

Sikkerhetstiltak for A forhindre sta-@iskelektrisitet:

Forholdsregler ved bruk:

Hold emballasjen tett lukket. Reyking forbudt: Under bruk av

produktet kan reyking for&rsake forurensning av tobakken 09/aller
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------------------------------------------------------------------- --

8 EKS?ONERT-NGSKONTROLL OG PT-RSONLIG V---RNEUTSTYR.
------------------------------------------------------------------------

Oyevern:

unng& & fi damo, sorav elle--t&ke i oynene. Bruk tette

vernebriller med ventiler.

H&ndvern:

Bruk egnede vernehansker av hensiktsmess;-g materiale ved

handtering av produktet. vernehansker av folgende ma-@eriale(r)

anbei'ales: Butylgurrn,;-.

Annet hudvern enn h&ndvern:

Unng& hudkontakt.

Andedrattsvern:
Unng& innand;-ng av lu-ftb&rem materiale. Basert p& konsentrasjonen

av luftforurensn;-nger i a@--be;-dsatmosfa=envelges en av folgende

type(r) godkjent &ndedre-@ts-,rern:halvmaske med fi-1--lermot

organiske da.-inerog vaske4@@orm;-gepartiki-er: A/P2SL.

Svelg'-ng:

De@-mi i-kke spi-ses, dri-kkes eller rzvkes under arbeid med

aroduk-@e*..vask ut3atte or=&der grundig med s&pe og vann. Vask

henden'e e-@ter h&ndter;-ng og for spising.

Anbefait ventilasjon:

Fvis utsugningsve*nt;-I-asjon'-k.<eer tils--rekkelig, m& egnet

godkjent Andedrettsvern benyttes. Sorg .'ortils-6rekkelig

ventilasion sli-k az damokonse"trasjonene holdes under anbefaite

adninistrative no--mer og/el-l-erkontroll-e= spray eller t&ke.

Adm. normer for forurensn;-ng i az*--e;-dsa-@mosfare, Februar 1996:

VANN (7732-18-5)

Ar,.merkninge--,Ingen adm. no,--u.

1,2-ET.kNOZOL (107-21-1)

8-timers verd;-non: - (stov)

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

Takverdi ppm: 25 (damp)

Takverdi mg/m3: - (damp)

2-(2-BUTOKSYETOKSY)-ETA-40L / (Dlr--4YLENGLYXOLMONOBUTYLETER) (112-34-5)
8-timers verd;- ppm: 35

Anmerkninger: Amerikansk grenseverdi anbefalt av produsenten.

(Ingen norsk adm. norm).

SYNTETISK OVERFLATEAKTIVT STOFF (Trade Secre,.)

A=erkninger: Ingen adm. no--m.
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.
F

Se,-e-)
Anmerkninger: Ingen adm. norm.

TR17-TANOLA_M7N (102-71-6)
8-timers verd i ppr.,:
8-timers verd4- mg/m.3: 5

TYKNE.R=-(Trade Secret)
Anmerkninger: Ingen adm. norm.

R7STER AV ORGANISK7 FLUORKJ7M!KAr-lr-'.R(Trade Secret)
8-tLmers verdi mg/m3: 0,1 Grenseverdi- anbefall@av 3M.

------------------------------------------------------------------------
9 FYSISK7- OG KJ7-MIS.-<7-EGZNS-@L-'@-DER.
------------------------------------------------------------------------

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

7.5 - 8.5

KOkeounkt/-i-ntervall: < 150 C

Smeltepunkt/-in@lervall: T-kkerelevant

-7!a=eounk-l- ingen (Sellaflash)

Selvantennelighe-6: T-kkekjent

7-ksolosjonsgrenser, nedre: T-kkerelevant

Eksolosjonsgranser, ov--e: Ikke relevant

Dem.atrykk:
Ca. 15.8 mmHg (Kalkuler,--v/20C)

Loselighet i vann-. -7ullstendi-g

S.oesifikkvekt:
ca. 1.06 (vann=!)

Damotetthet:
ca. 0.88 (luft=l) (Kalkulert
v/20C)

Flyktige organiske forb;ndelser (VOC): 355 g/l SCAQMD (Kalkulert
v/20C).

Fordampningshastighet: Ikke kjent

Vi-skositet:
< 5000 cen@@ipoise
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------------------------------------------------------------------------
10 ST-A37@LIT7-T OG RE;,:<'Z!V-7T-7T.
------------------------------------------------------------------------

Forhold som skal unng&s:

Ma'@erialer som skal unngis:
Ikke kjent.

Farli-ges.oaltningsprodukter:

Karbonmonoks4-d og ka=bondioksid. Hydrogen fluorid- Gi-ftige damcer,
gasser eller partikler. Dekomponering av bruks,lerdigblanding
forventes ikke & re.oresen@@erenoen r4-s,-ko.

Stab4-lite@6 og reakt4-v,@M@:

Stabilt. Farl4-gool-v-rari-sasjonvil ikke "orekomme.

-----------------------------------------------------------------------
11 OPPLYSNT-NGER OM
------------------------------------------------------------------------

r-f!ekr-erovne:

M;-Idoyeirri-tasioi: sytnptomerkan vaereredhe@l,hevelse, smerter og
tizer.'

7-f4'ekterhud:

mild hudi---ritasjon.(e--terlangvarig eller gjenta-,tkontakt):
sy,.iptomerkan ve-@e rodhem, hevelse og kloe.

Langvazig eller gjen-@a*-teks-oonering kan fore til:

Alleraisk hudreaksjon: symptomer kan vere redhet, hevelse, blemmer
og klee.

Effekter i-nn&.nd;-ng:

En enkelt overeksoone=iig som overst;-geranbe@galteadministrative
no.-mer,kan fare Iii:

Pkvirkn4-ng av sentrainervesystemet: symptomer kin vare hodepine,
orhet, sevni-ghet, manglende koordina*s4onsevne, nedsatt
reaksjonsevne, sioret tale, svimmelhe. og i ekstreme tilfeller
bevisstleshet.

irritasjon (evre luftveier): symptomer k.anvare slrhet i nese og
sveig, hosting og nysing.

Effekter svelging:

Dyreforsok utfort med organiske fluorkjemikalier, som finnes i
dette produktet, viser effekter 3om leverforstyrrelser,vekttap,
manglende appetitt, 31ovhet samt effekter som p&virker neurologi,
bukspytt, binyre og hematologi. Det forelicap-
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ve4-ledn4-ng.

Svelg4-ng kan fore t;-I:

Piv;-zkn'-ngav nyrene: Symptome-- kan vere redusert uri=engde, biod
i urinen og rvggsnerter.

.kso4rasjonsoneumon;- (Lungebetennelse som skvldes at fre-mmedlege=,er

koalner ned i lungene. 7-n alm;-nnelig irsak til tilstanden er

oockast.): svmozomer kan vare hosting, pustevansker, g;sping,

ho;te o.o.obl;d"og lungebetennelse ;om kan vare !;-vstruende.

In@'ormasjon om allerg4-, ove:---Folsomhet:

Kze-gtlF-'----,nkall---ndeegenskioer:

Arves@lo,@@j--skade'Lige egens!<a-mer:

Re.croduksjonsskade!4-ge egenskaoer:

Andre skadev4-rkn;-nger, helse:

Dezte Droduktet i-----'-olderen eller 16!ere organ;-ske

fluorkliem4-ka!4---=,som muli-gens kan absorberes og lagres i kro.open
over !.--ngret;-d,enten som utgangsmolekylet eller som

nedbrytni-ngsstof@zer (metabolitter), og kan akkumuleres ved

gientatze eksucner4-nger. Det fore!4-gger ingen kjente helsee,-Ffek"-ez

for menzesker &Ira*eksoonering ove--for organiske fluorkjemikalier
n&= de brukes som -@rorutsa--tog i henhold til ve4.ledning.

Forakoms-?--enav organ4-ske fluorkjem46kal-4.eri bi-ade",til den

generelle be-zol-kn4-ngenog underpopulasjoner som arbeide--e, har

vert oubi-4-ser--s;-den 1970 Arene. 3Ms ep;-dem4@ologiske stud;-er av

egne arbeidere v;-ser ingen skadelige e@'6fekter.

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

'62 OPPLYSNINGE.1 OM M-TLjO.rkR=-.

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

Persistens/Biologisk nedbrytbarhet:

Dette stoffet er ikke lett biolog;-sk nedbry-.ba--t, men brytes
delvis ned i '@ester for lett biologisk nedbrytbarhet.

Dette produktet inneholder en eller flere organiske

fluorkjemikalier som muligens ikke ar nedbrytbare og forblir i
milieet (persistente).

Okotaksikologiske data:

Dette Stoffet er minimalt giftig ove.-forakvatiske organismer (100
MC/1 < lavmc.a rr-l@m
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Andre skadev;---kninger, miljo:

Data om b;-O!Ogisk nedbrytbarhet:

Coo (C*-e-.i4-calOxygen Demand) : 740000 mg/kg;
BOD 5 dagers (Siochem4-cal oxygen Demand) : 216000 mg/kg;

BOD 10 dagers: 376000 mg/kg;

BOD 20 dagers: 446000 mg/kg;

BOO 28 dagers: 602000 mg/kg.

?Lkvatisk gi-ftighe@@:

96 t;-.,nersEC50 for f4-sk (Fathead Minnow (Pimechales promelas) >

1000 mg/l;
48 timers EC50 daphn;-a (Water Flea (Daphnia-magna)): 480 mg/l;

30 m4-nui--tersEC50 M;-crotox: 124 mg/l;-

24 -Iimers EC50 Alge (Selenastrum capricornu-@um) 170 mg/l.

Behandl;--g i renseanlegg:

3 t;-Mers 7-C50, Activated Sludge Res-airati-anin'-;-bi-tion:> 1000

mg/l.

Sorg for av-,ga',-lsh&ndteringiht. gjeldende @Icrskri-fter.

-------------7------------------------------------------------------------

13 Fj7-.:tNT-1@4GIv KJEMII.(@1---AVc-AT-L.------------------------- ----------------------------------------------

melloder for fjerning av kjemi-kalieavfal-'-:
Spes;-alavfall. Lever avfall til en ol&fentliggodkjent innsamler,

mottaks- el-ler behandlingsanlegg for spesialav-!-'a-'-I.

Anbelaite av.'allsgrupper:

HOVZ-DF-:kT'2-'GOR!07: AV.:ALL rRA ORG;LIISKE PROSESS'-@R.

UNDE'.4-KATEGORI07 06: Avfall fra PBDB av fetts@-o-4.4er,s&pe,

rengjor;-ngs@midler, desinfeksjonsm4@dler og kos-,ne--;-kk.
EA:<-kode 07 06 03: Halogen-erte organiske lose-,%,-c!ler,vaskevasker

og moderlut.
Av-lallsto-'---nummer:71SI Organisk ava'all med halogen.

S.nes;-ellekomponenter: inneholder fluorforbi-ndelser.

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

14 OPPLYSNINGER OM TRANSPORT.
------------------------------------------------------------------------

ADR-klasse:

siffer:
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bokstav:

margnum.ner: -

C---F7-C-kor@-: -

UN-nu,mTLe=:

ZCAO-klasse:

T-MDG-klasse:

ZMDG-s;-de:

MFAG

evri-ge opplysn;-nger:

ikke transport-fazli-ggods.

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

15 0??LYSN7@NGER OLX LOV---R OG FORSKRIFTER.
------------------------------------------------------------------------

me=keet4-ke@--@-

Symbol(er):

E':-'T-SES'&kDELIG(Xn)

inneholder:

7-zylenglykol 22,5 2-(2-butoksyetoksv)-etanol 10

Tri---zanolam;-n 1%

R-se4-.n;-nger:

@7arl;-gved svelgi-ng.

S-setn;-nger:
Unng& inn&nding av damp/ sproytet&ke. Unng& kontak', med huden og

eynene. Fir man stoffet i eynene; skyll straks grund;g med store
mengder vann og kontakt lege. Fhr man s-@off p& huden, vaskes

straks med store mengder s&pe og vann. ved svelging, kontakt lege

omg&ende ag vis denne beholderen eller etiketten.

YL-gruppe:

00

Korr. yrkeshyg. luftbehov:

Ovrige opplysninger om merkeetiketten:
Ovennevnte merking er basert pk tidligere merkeforakrifter og vil
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rev;-dertemerkeforskrifter av januar 1998.

Sy-nbo!-:ingen

T--neholder: 1,2-el@andi-ol,2-(2-butoksyetoksy)-etanol,

Tri-ezanolam;-n

Kan vere farl;-g ved svelgi-ng. Kan irritere oynene. unng! inn&nding

av da--%;/sproytetike. Unngh kontakt med huden og eynene. Fir man

sto,40"'el,-i eynene; sky!! straks grundig med store mengder vann og

kontakt lege. Fir man stof'. ph huden, vaskes straks med store

mengder shoe og vann. Ved svelging, kontakt lege omg&ende og vi-s

denrtebeho;-deren eller etike-.ten.

YL-gruope:
00

Smes;---'-lelover og bes@@emmelser:
1. Forskri-ft am utarbei-delse og d;-stribusjon av Helse-, LKiljo- og

S;kkerhe-,sdatablad @4or farlige kjemikal;-er.
2. Forskr;--,-tam klass;-Jaisering og merk;-ng av farl;-ge kjem;-ka!4-e..r.

3. Forskr4-!t am klassi--fi-sering,merking m.v. av staff som

kan meda-ere m461jefare.
4. ForskriA't am sto--g,zkartotek.

S. 7orskri-It am spes4@alav-1-@all.

61. =-'tc.

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

16 A.NDR-T OPP--YSN-,-NG7-R AV BETYDNING FOR BRUK7-RNT-S SIKK'-7RHET OG HELSE.
------------------------------------------------------------------------

Anvendelsesom--Ader:

F;-'-Imdannendeskumkonsentrat. for slukki-ng av brann.

Vikt;-gste k;-I-de(r)ved t,.tarbe4@delsenav HMS-databladet:

Datablad fra- 3txGeneral Of fices, St . Paul, Minnesota, USA.

L-sak til ooodater;-ng:
Hele databladet er revider-@. Tilpasset nye merke- ag

HMS-databladforskri-O-rter,fas-.satt i januar 1998. Etc.

Egne opplysninger:

Info=asjonen pi de-.te HMS-databladet er i henhold til vlre nlvmrende

opplysni-nger og beste oppfatning ang&ende rikt4-g bruk og h&ndteringen

av det@@eproduktet under no.-male forhold. Enhver bruk av produktet som

ikke er i s svar med dette EMS-databladet, elle.-som medforer bruk av

produktet i kambinasjon med andre produkter eller enhver annen prosess

er brukerens ansvar.
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FOLGENDE PRODUKTER DEXXT-S AV DETTE HMS-DATABLA.DET:

3M ID-nr. : XF-0008-0223-1
3M AFF-7/ATC FC-603EF Brannslukn
ingsskum Produksjon

3M ID-nr. : X'@'-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 Fire
Fighting Foam, rC-603EF, 200 L

3M ID-nr. X7-0008-0207-4
3M L*-ght Wate--3/3%AFFF/ATC Fire
F;-ght4ng Foam, FC-603EF, 20 L


