
ACUTE TOXICITY TO AQUATIC INVERTEBRATES (COROPHIUM VOLUTATOR)

TEST SUBSTANCE

Identity:A mixturecontainingperfluorooctanesulfonate,which may alsobe
referredtoas PFOS, FC-95, oras a component ofFC-602. (1-
Octanesulfonicacid)(CAS # 2795-39-3).

Remarks: The 3M productionlotnumber was notnoted.The testsample
isFC-602. Currentinformationindicatesitisa mixtureof1% PFOS, 12%
diethyleneglycolbutylether,61.05% water,20% ethyleneglycol,2% Sultone
foarner,1% sodium octylsulfate,1% sodium decylsulfate,1% magnesium
sulfate,0.7% xanthan gum, 0.1% starch,0.1% n-(3-chloroallyi)hexaminium
chloride,and 0.05% tolytriazole.

The followingsummary appliesto a mixture with incompletely
charactedzed concentrations ofimpuilties.Data may not accurately
reflectthe toxicityof the fluorochemical component of the testsample.

METHOD:

Method: ASTM E1367-90, Standardguide forconducting10 day static
sediment toxicitytestswithmarine and estuarinesediments.
Type: Acute static
GLP: No
Year completed: 2000
Species: Corophium volutator
Supplier:Fieldcollectedfroman unpollutedsitenearTrondheim,Norway.
Analyticalmonitoring:pH and dissolvedoxygen
Exposure period:10 days
Test organism age: Adults(4-8mm size)
Statisticalmethod: LC50valuescalculatedby PROBIT Analysis,National
Swedish EnvironmentalProtectonBoard (Version2.3,1990).Calculationof
NOEC by single-factorANOVA followedby Bonferronisprocedure.
Test conditions:

Dilutionwater. Naturalseawater (34 pptsalinity)from an unpolluted
siteinBylorden outsideofStavanger,Norway. Sediment collectedat
an unpollutedsite.The sedimentisa muddy sand and had an organic
fractionof0.7% and a siltfractionof0.8%.
Dilutionwater chemistry: Not given.

Lighting: Not given.
Stock and testsolutionpreparation: Each testconcentrationwas prepared
by adding testsubstanceto600 g damp sediment and 200 mL ofseawater,
thatwas shaken for3 hours.The sedimentwas splitintothreesubsamples,
withan overlayof400 mL seawater added toeach, and aeratedovernight
beforestudyinitiation.



Exposurevessels:600mL glassbeakerscontaining200goftestsediment
and 400 mL ofseawater withcontinuousaeration.
Number of replicates:3
Number of organisms per replicate:10
Number of concentrations: fourplusa blankcontrol
Water chemistry during the study:

pH range (0-10days):
8.0- 8.1 (controlexposure)
7.9- 8.1(3070 nig/kgexposure)

Temperature range: 15 ± 1 'OC
Dissolved oxygen range (0-10days):

91 - 94 % (controlexposure)
88 - 96 % (3070 nig/kgexposure)

RESULTS

Nominal concentrations:Bk control,257,478,1050,and 3070 nig/kg(dry
weight).Referencesubstance(fluoranthene)at20.3mg/kg dryweight.

Element values: 10-day LC5o= >3070 niglkg(sedimentdryweight)
10-dayNOEC = 3070 mg/kg (sedimentdryweight)

Element valuesbased on nominal concentrations

Remarks: Testingwas conducted on a mixtureas describedinthe Test
Substance Remarks field.The valuesreportedapplytothatmixtureand not
thefluorochemicalproportionalone.

CONCLUSIONS

The FC-602 10-day LC50 was determinedtobe >3070 mg/kg (sedimentdry
weight).The 10-dayNo Observed EffectConcentration(NOEC) was 3070
mg/kg (sedimentdryweight).

Validitycriteriafulfilledand referencesubstancewas inthe normal range.

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

DATA QUALITY

Reliability:KJimischranking= 2.This studymeets the criteriaforquality
testing.However, thestudylacksinformationon purftyofthetestsubstance
and itlacksanalyticalconfirmationofthe amount offluorochemicalproportion
inthe solution.
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Test was conducted by RF Rogaland Research,ofStavanger,Norway atthe
requestof 3M Norge, Lab referencenumber 99312-3,2000.
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Summary:

The follom(ingtestresultswere obtainedwith"FC-602 LightWater Brand ATC plus":

Toxicity:Skeletonema costatum 72 h ECSO (mgA) -78
Acwda tonsa 48 h LCM (mgA) 200
Coraphium volutator 10 d LCSD (mg/kgdryweight) >3070

The resultsrelatetotheproductas suppliedby Novatech.
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PREFACE.-

EcOtOxic0logicaltestswereperformedon"FC-602UghtWaterBrandATC plus"inagreementwith
NOvatech-Thesampleisaconcentratethatnormallywillbeusedina 3% AFFF16% AR
solution-Testswereconductedinaccordancewiththe"HarmonisedOffshoreChemical

NOtifzcat'OnFormat-(OSPARCOM 19951SFT 1998).

77ieprojectwascarriedoutatRF -RogalandResearchfor3M Norge.Allthetestswere
PerfOrynedbYRF -Miljolab.StudydirectorwasSeniorEngineerIngerLisaAndersen.

77ietestresultsarepresentedinseparatesections.77?eresultsrelatetotheproductassupplied
b Novatech.y

Thistestreportisissuedbya laboratoryaccreditedbyNorwegianAccreditation(NA).

Ae accreditationstatesthatthelaboratorymeetstheNA requirementsconcerningcompetence,
equipmentandworkingproceduresforallthetestmethodscontainedintheaccreditation.
Italsostatesthatthelaboratoryhasasatisfactoryqualityassurances),wtem,whichincludes

internalqualitycontrolschemes,participationininterlaboratorycompa?isons,andtheuseof
certifiedreferencematatalsandsecondaryreference-'materials.

Thetestsperformedarecoveredbytheaccreditation.

Thistestreportmay notbereproducedinanyfor?notherthaninfiill,withouttheper?nissionin
writingbyRF -Miljolab.
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TEST REPORT
na

OGALANDGROWTH WHEBMON TEST WITH TIIEMARINE IG RRESEARCH

"J-GASkeletonemacostatum

TEST SLTBSTANCE: "FC-602 LightWater Brand ATC plus"

TEST RESULT:

The 72hoursEC5owascalculatedto-78 mg/l.

ct.ilbetestsubstancewas suppliedby Novatech,and thetestresultsrelatetothisprodu

TEST DETAELS:

METHOD: NS-EN ISO 10253,1998:Water quality-Marinealgalgrowthinhibitiontest
withSkeletonemacostatumandPhaeodactylum&icornutum.

TEST ORGANISM: Skeletonemacostatum,stainNIVA BAC 1. A stockcultureofthetest
organismiskeptatRF -Rogaland Research.

PREPARATIONS: Naturalseawater(salinity:34 %o)from anunpollutedsiteinBAord was used
asbasisforthegrowth medium. The waterwas filteredthrougha GF/C filter,
and brieflyheatedtoabout750C priortouse.Ile seawaterwas enrichedwith
nutrientsaccordingtoISO 10253,and recommendationsfrom theParis
Commission.

Testsolutionswere preparedfrom astocksolution.A stocksolutionof102.4
mg/lwas preparedby stirring0.1024 grams oftheproductinI litreofgrowth
medium. Otherconcentrationswere preparedfrom thisstocksolution.

INCUBATION: Testculturesof50 ml were incubatedin100 ml flat-bottomedflaskson an
orbitalshaker,3 replicatesforeachconcentration.Testcultureswere inocu-
latedtoabout2000 cells/mlfrom an exponentiallyglowinginoculumculture.
The testwas runundercontinuouslight.(>50 pVm -sek)fromfluorescent
tubesofuniversalnaturalwhitetype,ata temperatureof20 ± 2*C.

The testwas run forabout72 hours,and subsainplesof5 ml were takenfrom
thetestflaskseachday forgrowth measurements.Algalgrowth was measured
by fluorescence.OH measurements wereperformedas indicatedon datasheet.

1: PofessorOlc3vHanssensvei15 Po Box2503UfloneJhcljq,A091Stayoncer.Nor-crYT4,@@47@l A7@(1,r,41r,,.-A'yIZI07r)rV@
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DATA ANALYSIS:

CALCULATIONS: Growthrateswerecalculatedbyloglinearregressiononbiomass(fluorescence)
versustime,asdescribedinNS-EN ISO 10253.

ErC5o: The inhibitoryeffecton the growth of Skeletonema costatum isexpressed as the
concentrationofa productgiving50% reductionofgrowthrate(ErC50).This
effectconcentrationwas calculatedby interpolationbetween 32mg/l and
102.4mg/l..

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

TEST RESULTS: Table 1. EC and NOEC valuesobtainedwithSkeletonemacostatuin.

Testsubstance FClo FC50 ECgo

"FC-602LightWater -78 >102.4
BrandATC plue

NOEC: 32

ValuesLidkamwnmmmtions v 00@,-giingI /..50%and90*1.inhibitionofgrowthr4iii.'Unitsin'mgll.
valuesamodadi@WbyinterpolayfoLNOECarL-talculatedbyusingthecompuzerprogramme
GraphP&dln$w3.0.

COMNENTS: The resultsarebasedon growthratesforthetimespan0 - 72 h,theperiod
duringwhich thegrowthisconsideredtobe exponentialinthecontrolcultures
(seegrowthcurves

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

Lab.ref.no.: 99312-3
Sample received.: 20.09.99 ElinHorve kge Molversmyr
Testperiod: 22-25.11.99 Engineer SeniorResearchScientist
Reportdate: 07.01.2000 Analyticaltechnician QualityAssurance

Enclosed:Data sheets

ThistestreportisissuedbyalaboratoryaccreditedbyNorwegianAccreditation(NA).Thereportmaynotbereproducedinany
formotherthaninfull,withoutthepermissioninwritingbyRF-Miliolab.
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PRIMARY DATA.-GrowthinhibitiontestwithSkeletonemacostatum

Testsubsbnce.-"FC-602UghtwaterBrandATC plus"

Lab.ref.:9Wl2-3
Startdate:22.11.99
Conc.unit MgA

Measuremwt The biomasswas measuredby fluorescence;valuesinfluorescenceunits

Tkm: Growth pH pH
22.11.9923-11-9924.11.9925.11.99 rate Corre- atstartatend

Con ;entration 13:40 11:50 13:20 14:45 day -1 lation oftestoftest

0 0.06 0.32 1.5 8.2 1.61 0.999
0 0.06 0.23 1.7 9.3 1.66 0.999
0 0.06 0.46 3 11 1.71 0.992 8.4 8.3
0 0.07 0.46 2.15 11 1.66 0.997
0 0.07 0.35 1.9 9 1.59 0.999

---- 0 --O.l2 0.4 2.35 11.5 1.50 0.999
0.32 0.07 0.42 2.4 11.5 1.68 0.998
0.32 0.09 0.55 2.5 12.5 1.62 0.998 8.4 8.2
0.32 -0.07 0.5 2.65 12 1.69 0.996

1 0.08 0.66 3.4 14.5 1.71 0.993
1 0.07 0.64 3 13 1.72 0.991 8.4 8.2
1 0.09 0.5 2.7 12.5 1.62 0.999 1
3.2 0.08 0.58 3.4 15 1.72 0.996
3.2 0.09 0.45 3 13 1.63 0.998 8.4 8.2
3.2 0.09 0.38 2-95,-- -13- 1.63 0.998
10 0.1 0.35 3.1 15 1.65 0.997
10 0.1 0.43 3.1 14.5 1.63 0.999 8.4 8.2
10 0.07 0-.43 2.6 14 1.74 0.999 1
32 0.09. os 2.7 14.5 1.67 0.999
32 0.08 0.46 2.1 11 1.62 0.998 8.4 8.3
32 0.09 0.43 2.9 13 1.63 0.999

102.4 0.1 0.13 0.2 0.43 0.48 0.979
102.4 0.07 0.08 0.18 0.43 0.60 0.971 8.4 8.3
102.4 0.09 0.1 -0.2 0.73 0.69 1 0.944 1

Referencesubst (3, brophenon:
1.5mgA 0.1 0.16 0.48 0.79 0.993
1.5mg/i 0.07 0.18 0.44 0.98 0.999 8.3 8.2
1.5mgA 0.1 0.15 0.38 0.80 0.987

Mean values:
0 0.07 0.4 2 10 1.62- 0.999

0.32 0.08 0.5 3 12 1.66 0.997
1 0.08 0.6 3 13 1.68 0.995
3.2 0.09 0.5 3 14 1.66 0.998 The resuftofthe

P 11-990.3:2

10 0.09 0.4 3 is 1-67 0.999 reference32 0.09 0.5 3 13 1.64 0.999 substance(53%
0.1 0 1 0.59 0.964 inhibition)is102.4 0.09

withintherange
normallyfoundLReferencesubst. 0.09 1 0-16 .2
(2G4M.)
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GROVVTH CURVES: GrowthinhibitiontestwithSkeletonemacostatum

Testsubstance: '*FC-602Ught Water Brand ATC plus" Lab. ref.:99312-3
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Inhibition of the growth of Skeletonema CostatUM
with:

mg/l (FC-602 Light Water Brand ATC plus)
---------------------------------------------------------------------------

Experimental data:

-----------------------------------------------------------------------
Concentration in Growth rate Inhibition
FC-602 Light Water Brand ATc plus in percent

----------------------------------------------------------------------
Control 1 1.61
Control 2 1.66
Control 3 1.71 -
Control 4 1.66 -
Control 5 1.59 -
Control 6 1.50 -

Control mean 1.62 0

0.32 1.68 0.0
0.32 1.62 0.1
0,32 1.69 0.0

1.00 1.71 0.0
1.00 1.72 0.0
1.00 1.62 0.1

3.20 1.72 0.0
3.20 1.63 0.0
3.20 1.63 0.0

10.00 1.65 0.0
10.00 1.63 0.0
10.00 1.74 0.0

32.00 1.67 0.0
32.00 1.62 0.1
32.00 1.63 0.0

102.40 0.48 70.4
102.40 0.60 63.0
102.40 0.69 57.5

----------------------------------------------------------------------
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rrESTFOR TOXICITY

Mar*e herbivore:Acartiatonsam
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TEST REPORT
an law

A IG
ROGALANDACUTE TOXICITY TEST WITH THE

I&.PWS RESEARCH

MARINE COPEPOD A cartia tonsa

TEST SUBSTANCE: "FC-602 Light Water Brand ATC plus"

TEST RESULT:

The 48 hours LC50 was calculated to 200 mg/l.

The testsubstancewas suppliedby Novatech,and thetestresultsrelatetothisproduct.

TEST DETAILS:

METHOD:
ISO/DIS 14669 - 1997:Water quality-Determinationof acutelethaltoxicity
tomarine copepods (Copepoda,Crustacea).

TEST ORGANISM: Acartiatonsa(Dana),supphed by theMarine BiologicalLaboratory,
Universityof Copenhagen.

CULTIVATION: The testorganismswere suppliedas eggs,and were cultivatedinaccordance
withthe"ParisCommission -Ring TestProtocol"(VKI). Large copepodites
and adultswere used inthetest.

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

Testsolutionswere preparedfrom a stocksolution.A stocksolutionof 1000
mg/l was preparedby stining0.9998 grams of theproductin Ilitreof dilution
water.Other concentrationswere preparedfrom thisstocksolution.

INCUBATION: The testwas runinglasscontainers(28ml rolledrim vials)eachcontaining
25 ml oftestsolutionand 5 animals,4 repficatesforeach concentration.The
vialswere keptunder a 16h/8hlight/darkphotoperiodata temperatureof

20 ± I'C. pH and oxygen measurements were performed as indicatedon the
data sheet.
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DATA ANALYSIS:

CALCULATIONS: The effecton thesurvivalof.4cartiatonsaisexpressedastheconcentrationof
a productlethalto 50% of thetestanimals (LC5o).The combined mortality
pertestconcentrationwere used forcalculation.The 24 hours and 48 hours
LC50 valuesand the95% confidencelimitwere calculatedby using the
standardprocedure PROBIT Analysis,NationalSwedish Environmental

ProtectionBoard (Version2.3,1990). This programme alsocalculatetest
concentrationslethalto 10% and 90% of thetestanimals.

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

TEST RESULTS: Table 1. LC and NOEC valuesobtainedwith "FC-602 LightWater Brand ATC plus"

Acartiatonsa 24 hours 48 hours

LCID 120 (56-190) 87 (42-130)

LC50 350 (250-490) 200 (140-270)

Lcgo 970 (650-2200) 450 (320-900)

NOEC: -foo .100

Valuesindicate1001o,5001oand 9001olethalityafter24 and48 hours.Unitsinmgll.Valuesare
calculatedby PROBIT analysis,and95% confidenceintervalsareindicated.NOEC arecalculatedby
thecomputerprogramme GraphPad InStat3.0.

VALI]DATION: The validitycriteriagiven inthetestprotocolarefulfilled,inthatthedissolved
oxygen concentrationattheend ofthe testwas greaterthan or equal to4 mg/l,
thepercentagemortalityinthecontrolswas lessthan 10%, and the48 hours

LC50 of3,5-dichlorophenol(reference)was intherange normally found.

Lab. ref no.: 99312-3
Sample received.: 20.09.99 ElinHorve Age Molversmyr
Test period: 22-25.11.99 Engineer Senior Research Scientist
Report date: 07.01.2000 Analyticaltechnician QualityAssurance

Enclosed: Data sheets

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

Testsubstance: "FC-602LightWaterBrandATC plus"

Lab.ref.: 99312-3
Startdate: 10.11.99
Measurement: Number ofdead

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 1 0 0 1 0 0
10 20 5 0 1 0 1

5 5 5 0 0 0 0 0 2
32 20 5 0 @o 0

5 5 5 0 1 0 0 2 0
100 20 5 .2 1

6 5 4 4 1 0 4 4 3
320 20 5 2 7 4 15

5 6 4 5 5 4 5 6 4
1000 20 5 5 19 5 20

Referencesubstanc (3,5-dichlorophenol):

5 5 5 1 1 0 3 3 1
1.0mgA 30 6 4 5 0 0 1 3 0 1 1

Theresuftwiththereferencesubstanceiswithintherangenormallyfound.

F3
0.,n
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Testsubstance: "FC-602 LightWater Brand ATC plus"

Lab. ref.: 99312-3
Startdate: 10.11.99

Wasurements 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

10 7.6 8.2 7.3 8.2

32 7.6 8.2 7.2 8.2

100 7.6 8.2 7.1 8.2

320 7.6 8.2 6.7 8.1

1000 7.4 8.2 5.7 8.0

Reference substanc (3,5-dichloror)henoll:

Li.0 mgA 7.3 8.2 7.4 8.2

r

01

n

3 0t2 ro'

1-

00

0

3 21

000
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TEST FOR TOXICITY

MarineAmphipode:Corophiumvolutator
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TEST REPORT

na NEFACUTE TOXICITY SEDIMENT TEST WITH THE W)RSK ROGALAND
AWEWEMNG RESEARCH

MAPJNE AMPHIPODCorophium volutator

TEST SUBSTANCE: "FC-602 LightWater Brand ATC plus"

TEST RESULT:

The 10dLC50was calculatedto>3070 mg kg-1 dry weight sediment.

The test substancewas supplied by Novatech, and the testresults relateto thisproduct.

TEST DETAILS:

METHOD: ASTM E 1367-90, Standard Guide For Conducting 10 day StaticSediment

ToxicityTests with Marine and Estuarine Sediments.

TEST ORGANISM: Corophium volulator, from an unpolluted sitenear Trondheim.

CULTIVATION: The testorganisms were suppliedas adults(4-8 irimin size)and were held in

aerated seawater at 15'C. A small amount of naturalseaweed was used for

feeding.

PREPARATION: Natural seawater (salinity:34 %o) from an unpolluted sitein BAorden outside

Stavanger was used for dilution water. Sediment collectedat an unpolluted site

was used forpreparing testsediments. The sediment isa muddy sand and was

analysed for organic content and proportion siltforeach test.

Each testconcentration was prepared by adding the product in 600 grams of

damp sediment in a plasticbucket. 200 ml of seawater was added and the

bucket was shaken for3 hours. The sediment was divided intothreebeakers,

400 ml of seawater was added to each, and the beakers were aeratedover

night. 10 animals were then randomly selectedforeach beaker. A sample of

the damp sediment was analysed forwater content,and allconcentrationsare

calculatedas mg kg- sediment dry weight.

INCUBATION: The testwas run in glass containers(600 ml) each containing200 g of test

sediment, app. 400 ml of seawater and 10 animals, 3 replicatesforeach

concentration.ne beakers were kept under continuous aerationat a

temperature of 15 :tI'C. pH and oxygen measurements were performed as

indicatedon the data sheet.

*%M: Pro6ssor06v Hanssen" 15,P.O.Box2503 U16ndhoug,A091 SkrmngK Nor-y. Tel.:+47 5187 50 00.Fax:+A7 51 87 52 00.Enmrprissnumber.:95088ASOO.
IL - -- C@ @rv@Q T@l -A7 I;c @A 18 50@F,@.@A7 @5 SA 19 60
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DATA ANALYSIS:

CALcuLATioNs: The effecton thesurvivalofCorophiumvolutatorisexpressedastheconcen-

trationof a product lethalto50% ofthetestanimals (LC50).The combined
mortalityper testconcentrationwere used forcalculation.The 10 day LC5o

value and the 95% confidence limitarecalculatedby using thestandard
PROBIT Analysis,NationalSwedish EnvironmentalProtectionBoard (Version

2.3,1990). This programme alsocalculatetestconcentrationslethalto 10% and
90% of thetestanimals.

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

TEST RESULTS: Table 1. LC and NOEC valuesobtainedwith"FC-602LightWater BrandATC plus".

Corophium volutator 10days

Lclo 1750

Lcso >3070

LC90 >3070

NOEC: 3070

fierValuesh:dicateloo/.,5001.and 90111atii)iiiii@'albd@ys.'Unitsi@ingkf'.Tedimentd@@wiigk.
ValuesarecalculatedbyPROBIT analysis.NOEC arecalculatedby thecomputerprogramme
GraphPad InStat3.0.

VALIDAUON: The validitycriteriagiven inthetestprotocolarefulfilled,inthatthedissolved
oxygen concentrationattheend ofthetestwas greaterthan or equalto60 %,
thepercentage mortalityinthecontrolswere lessthan 15% and a testwith
Fluorantene(reference)was intherangenormallyfound. The sedimentused
isfound tobe withinacceptedlimitsfororganiccontentbut thesiltfractionis

recommended higher.

Table2. Characteristicsofthesedimentusedfortesting

Organiccontent(*/a) Siltfraction

0.7 0.8

Lab. ref no.: 99312-3
Sample received.: 20.09.99 ElinHorve Age Molversmyr
Test period: 03-12.11.99 Engineer Senior Research Scientist

Report date: 07.01.2000 Analyticaltechnician QualityAssurance

Enclosed: Data sheets

ThistestreportisissuedbyalaboratoryaccreditedbyNorwegianAccreditation(NA).Thereportmay notbereproducedinany
formotherthaninfull,withoutthepermissioninwritingbyRF -Miljolab.
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PRIMARY DATA: AcutetoxicitytestwithCorophiumvolutator

Testsubstance:"FC-602LightWaterBrandATC plus"

Lab.ref.: 99312-3
Startdate: 03.12.99
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 Total B D F Total

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

10 10 10 1 0 0
257 30 1

10 10 10 0 1 0
478 30 1

10 10 10 3 1 0
1050 30 4.

10 10 10 2 0 1
3070 30 3

Referencesubstance(fluoranthene):

10 10 10 3 2 2
20.3 30 7

The resultwiththereferencesubstance iswithintherange normallyfound
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Testsubstance: "FC-602 LightWater Brand ATC plus"

Lab.ref.: 99312-3
Startdate: 03.12.99

Afeasurements ofoxygen and pH.

Start 5 days 10 days

Concentration Oxygen pH Oxygen pH Oxygen pH
(mg/kgdryweight) (0/.) -

Control 94 8.1 91 8.1 91 8.0

257 93 8.1 92 8.1 82 8.1

478 93 8.1 91 8.1 81 8.1

1050 95 8.1 92 8.0 90 8.1

3070 96 8.1 88 7.9 89 8.1

Referencesubstanc (fluoranthene):

=20-3 95 8.1 90 8.1 90 8-1__]l
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99312-3

HMS-DAT.KBLAD (=.else-, M4-1-4,c-og S;-kkerhetsdatablad)

Dokumentnr.: 07-2573-9 Utg;-tt : 10/11/98 Versjon 05.00
Er3cattez : 08/'LO/97 Skrevet ut : 11/11/98 S;-de 1 av 11

H,4S-databladez er utarbez-dez av Miljoavdelingen ved 3H Norge A/S.
Tele@'on: 63 84 75 00 / Tele5ax: 63 84 17 88

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

I !DENTT7T.'<ASJON AV XJ-zM!.-@UIrT OG A,4SV;@.:tLIG
------------------------------------------------------------------------

im-oortor: 3L@4Norge k/S

Handelsnavn:

.rC-201.k-7'!GET WA':7-R (TH) 1% AFFF (FREEZE PROTECTED)

Deklarasjonsnu.,nmer, ?rodu.<treg;-steret:

Telefon, Gi@'t;-nj-6o---tas4ionssentralen:

22 59 13-00

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

2 OPPLYSNIlt4GE-.4 OM Kj7-,XT-SKSA.MXENSETNING.
---------------------------:----------------------------------------------

Infor-,nasjonom enkeitkom.conenter, faresymbol(er) og r;-si-kosetninge--

STOFFNAVN CAS-nr V---KT-PROSENT_
------------------------------------------------------------------
VANN 7732-18-5 35.0 39.0
2-(2-BUTOKSY7-T-OKSY)-ZTA.-NOL 112-34-5 17.0 21.0
(DIETYL-7NGLYKOL,-40NOBUTY--F.T---R)

Faresymboler/risikosetninger: Xi; R:36
1,2-ETA.LNDIOL 107-21-1 14.0

Faresymbol-er/r4-si-kosetninger: Xn; R:22

A,14FOTER FLUO.ROALKYLk'4!D-OF-R,--VAT Trade Secre-- 5.0 - 10.0
ALKYL-SULFAT-SALTER Trade Secre@. 14.0 - 16.0
TRIETANOLAMIN 102-71-6 = 3.0
PERFLUOROALKYL-SULFONAT-SALTER Trade Secret 1.0 - 5.0
RESTER AV ORGANISK7- FLUORKJEMIKALIER Trade Secret ikke kjent
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FC-201A@-LIGHTWATER (T,%t)1% AFrr (rR--EZEPROTECTED)

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

3 V--KTIGSTE .7A-R-=,%IOMENT'-r@t.
------------------------------------------------------------------------

V4-k=;-gsteskadev;-rkn;-nger

Helse@lare:
IR.R:TERENDE (Xi-)@,rri-tereroynene.

S;-kkerhet:

M;-ljo!are:

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

4 FORSTEHj7-L?STILT.A:<.
------------------------------------------------------------------------

T';.Itakoyne:
Sky!! szraks oynene grund4.g med ri-kelige mengder vann ; m;ns@ 15
minu@-@@ez.Konmak@- lege umiddelbart. Skyl@l;-ngunder transoort.

T4-1-takhud:.
Sky!-'-s@lrakshuden med sipe og rikelige mengder v&nn. Fjern

toy.- Fvis symptome@rl,tbg'p*s't:AL--@-,,-"k'on-la'c@"C"-le4e-.-Vask tilsolt
toy !or det brukes igjen og kas--tilsolt sko-@oy.

T;-I-takinnind4-ng:
Hv;-s sy-@ng-lomerocast&-@, bring vedkommende bor@- fra
eksoone=ingsk;-I-den.Sorg for frisk lua't.Evi-ssymptomene vedvarer,
konzakz lege.

T;-'-".aksve'-g--ng:
Kon--ak--lege umiddelba=t. Fremkall brekn;-nger kun i samr&d med
med;-s4-nskpirsonel-'-.G;-aldri noe gjennom munnen til en beviss"@los

person.

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

5 TILTAK V---DBRANNSLUKNING.
------------------------------------------------------------------------

Egnet brannslukningsat.,:ddel:
Produktet er et brannslukkingsmiddel.

Ikke egnet brannslukningsmiddel:

Eksponeringsrisiko ved brann:



99312-3

rC-201AY LIGHT WATER (TM) i% Arrr (nmEzE PRoTEcT--D)

Forbrenn4-mgs*rodukter ved brann;

Prosedyrez ved s'-ukk;-ngav brann:

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

6 T--LTKK vEo UTILS--KTET UTSLIPP.

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

Personli-geveznetiltak:

Se vernez;-'--@akunder andre punkter i det'@e HMS-databladet.

T4-1-.a.kved L,-_i_l_si_ktetutslipp:

Venti-'---rom--Adet. So;-I-lavgrenses umiddelbart. Dekk t;l med et

absorbe=ende mater;ale. Sp;ll samles,.opo um4-ddelbazz. Rengjor

O=Adet med vain. Diasseres i en egnet beholde:- med lakk.

Fj4erning av k4je.-i4-ka'LLeavfall:

Se mu-k-: 13, Fjern;-ng av kjer-,i-kalieav-lall.

------------ ------------------------------------------------------------
7 :i.:LNOTE.R7-NGOC- OPPSEVA.RiiiC-.

-----------------------------------------------------i -- -- .

I
Beti-ngelser for sikker ocobevar4-ng;

MA ikke lag@es i amrider hvor produktet kan komme i kontakt med

mat e'-Iezlegemi-dier. Lagres ved tempe-atur under 49 grader

celsius. Lagres ved temperaturer over 0 grader cels;-us. Hold
beholderen tett lukket n&r produktet ikke er i bruk.

U.'orenelige materialer:

Ventilasjon:

Oopbevar emballasjen p& et godt ventilert sted.

Si-kkerhetst;-I-r-akfor A forhindre brann:

S4-kkerhetstiltak for A forh4-ndre eksplosjon:
Ikkebrennbar.

Sikkerhetst;-I-takfor & forh;-ndre statisk elektrisitet:

Forholdsregier ved bruk:

Hold emballasjen tett lukket. Royking forbudt: Under bruk av

produktet kan reyking for&rsake forurensning av tobakken og/eller

reyken og farlige dekomponeringsprodukter kan dannes. Se punkt 10,

stabilite-Iog reaktivitet, skadelige dekomponenter.
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FC-201AF LIGHT WATER (TM) it AFrr (rREEzE PRoTEcTED)

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

8 EKS?ONT--.AZNGS-.<ONTROf-7-OG PR-RSONLIG VE.RN7-UTSTYq.
------------------------------------------------------------------------

Oyevern:

Unngi i f& da.,in,soray eller t&ke i eynene. Bruk tette
vernebri-Iler med vent4-ler.

HAndvern:

Bruk egnede veznei-ansker av hens i-kr-smess4-gmazer4-ale ved

h&ndzer;-ng av nroduktet. Vernehansker av fol-gende ma@.eri-ale(r)
anbefales: Butvlgun=@-.

Anne,. hudvern enn hindvern:
Unngi hudk7ontakt.

Andedrettsvern:

Unng& inn&nding av materi---I-e.Basert p& konsentrasjonen
av lu4-ti6orurensn;-,ger;-arbei-dsa"-mosj--arenvelges en av folgende

type(r) godkjenz Andedz-ettsve--n: halvmaske med -f;-I-termot

organ;-ske da--tcerog vaske--Oorm4-geparti-klez: A/P2SL.

Sve',-g--r,g:

De"-mi i-kke sp4-ses, d=-ikkes eller roykes under arbeid med

Droduktet. Vask utsat@-a om--Ade--P-grundig med sipe og vann. Vask
7
rendene etter hkndter;-.igog for sp;-s;-ng.

Anbefalt ventilasjon:

Ev;-sutsugni-ngsvent;-!---sJon i-kke er tilstre<kelig, m& egnet'

godki,ent &ndedretzsvern benyt-zes. Sorg for ti-Is-.rekkelig

venti-'---sjons!4-k at dammkonsentrasjonene holdes under anbe!alte

adm;-n4-strativeno--me;rog/elle=- kon-@roller spray eller t&ke.

Adm. no--,merfor @loruzensr.4-ngi- arbe4@dsatmosfere, Feb-ruar 1996:

VANN (7732-18-5)

A.-Lnerkni-ngei.:@-ngen adm. no=.

2-(2-BUTOKSYETOKSY)-=---.;.LNIOL / (D@Lz-*TYLENGLY-.zOL,40NOBU'-nYL-7TE.R)(112-34-5)

8-t;-.,ne--sverd;- oom: 35

Arimerkninger: Amerikansk grenseverd;- anbefait av produsenten.

(Ingen norsk adm. norm).

1,2-ET.A.NDIOL (107-21-1)

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

8-timers verd4- mg/m3: 10 (stov)
Takverdi ppm: 25 (damp)
Takverdi mg/m3: - (damp)

A14FO-&ER FLUOROALKYLAX!D-DERIVAT (Trade Secret)

A=erkninger: Zngen adm. norm.

ALKv-L-SULFAT-SALTER (Trade Secret)
A=erkninger: ingen adm. norm.
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FC-201A,wLIGHT WATER (T4M) 1% AFFR (FREEZE PROTECTED)

8-t;-Mers verd;- ppm: -

8-timers verd;- mg/m3: 5

?7-R-TLUOROALKYL-SULFONAT-SALT7-R (Trade Secret)

8-timers verd;- mg/m3: 0,1
Anmerkn;-nger: Amerikansk grenseverd;- anbe!alt av produsenten.

(Ingen norsk adm. norm).

R=-ST-r-RAV ORGANISK7- FT-UOR.KJ7-MI.KALIER (Trade Secret)
8-timers verd;-mg/m3: 0,1 Grenseverd;- anbefalt av 3M.

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

9 -TYST-SKT-OG Kj7-MlSKT- EGENSKA-MER.
------------------------------------------------------------------------

T4-1-s--andsllo--m,farge, lukt: Klar rav--'argetvaske.

pt:: 7.5 - 8.5

Kokemunkt/-inte--vall: - 100 C (Begynnende kokepunkt)

Smelteounkt/-intervall: Ikke relevant

> 100 C (M;-n;-f-lash)

Se'-vantennelighet: Ikke relevant

Eksolosjonsg.-enser, nedre: ikke relevant

Eksmi-osjonsgrenser, ovre: ikke relevant

Dano-6--ykk: 16 =Fg (Kaikulert v/20 C)

Loselighet i vann: BIAa-dbar

1.10 (vann-1)Soes.. -kk vekt:

Damotet-lhet: 1.0 (luft-1) (Kalkulert v/20

C)

Flykti-georganiske forb;-ndelser (VOC) 359 g/l SCAQMD (g/l av

produktet)

'Fordamon;-ngshas-.ighet: 1 (butylacetat-1)

V4-skos:Ltet: 18 centipoise
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FC-201AZ- LIGHT WATER (T,%t)1% AFFF (FREEZE PROTECTED)

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

10 STA3:L!T---T OG Rt-*A.KTIVITET.
------------------------------------------------------------------------

Forhol-d som skal unng&s:

Mater4-aler som ska! unngis.-

ikke kjent.

Farlige soaltni-ngsprodukter:

Karbonmonoksid og karbandioksid. Hydrogen.'Iuorid. G4-ftige damper,

gasser eller part;-kler. Te--m4-skdekomoonering av bruks.'erdig

bland;-ng forventes ikke A reor'esentere noen risiko.

Stab;-I"-t--etog reakt4-v4@l---et:
Si:abi-l-t.Farli-g poiy-@ier;-sasjonvi-l-i-kkeforekoalme.

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

11 OPPLYSNINGER OM HT-LST--T-kR-=.
------------------------------------------------------------------------

E-@@!e.'<teroyne:
maderat eye;-rr;-+---asjon:symptomer kan vere rodhet, hevelse,

snerter, tirer og ukla=-t syn.

Effek--er hud:

Moderat hud4-rri@lasjon (ette:c langvar4-geller gjentatt kontakt):

svmptomer kan vare rodhet, hevelse, kloe og torrhet.

Langvarig eller gjentatt eks.ooneri-ngkan fore til:

Allerg4-sk hudreaksjon: symptomer kan vere rodhet, hevelse, bi-ermer

og kloe.

Effekter inniLnd,'-ng:
En enkelt overekspone=-ing som overstiger anbe.'alte administrative

normer, kan fore til:

?Avirkning av sentralne--vesystemet: symptomer kan vare hodeo3'.ne,

echet, sevnighet, manglende koordinasjonsevne, nedsatt

reaksjonsevne, sioret tale, svimmelhet og i ekstreme ti'Afeller

bevisstloshet.

Irritasjon (ovre lu'6tveier): symptomer kan vare s&rhet i nese og

svelg, hosting og nysing.

Effekter svelging:
Dyreforsek utfort med arganiske fluorkjimikalier, som finnes i

dette produktet, viser effekter som leverforstyrrels er, vekttalp,.

manglende appetitt, slovhet samt effekter som plvlrker neurologi,

bukspytt, binyre og hematologi. Dot foreligger ingen kjente

helseeffekter for mennesker fra eksponering overfor organiske
fluorkjemikalier nlr do brukes som forutsatt og i henhold til
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FC-201A.7LIGHT WATER (TM) 1% AFFF (Fp--EZEPROTECTED)

ve4-ledn4-ng.

Sveig;-ngkan -foret;-'-:

Piv4-rkn;--gav nvrene: symptomer kan vere red-zserturinmengde, blod
4-urinen og .-yggsmezzer.

.kso;-rasjonsoneumoni(Lungebetennelse som skyldes at fremmedlegemer
kommer ned i lungene. En alm;-nnel4-g&rsak t4-ltilstanden er
oookas"6.):symptomer kan vare hosting, pustevansker, giso;-ng,
hoste opo blod og lungebetennelse som kan vare 14-vstruende.

Infor-,nasjonom allerg;-, overfelsomhez:

Kre@'tfre.mkallendeegenska=er:

Arvestoffskadel4-ge egenskaper:

Reoroduksjonsskade!4-ge egens*<aper:

Andre skadevirkni-nger, he!-se:
Det,@eproduktet ;-nneholder en eller flere organ;-ske
fluorkjem;-kalier,som muligens kan absorberes og lagres i kroccen
over lengre t;-d,ente- som utgangsmolekylet eller som
nedbrytn4-ngsstoffer (.-@ietabol;-tter),og kan akkumuleres ved
gjentatte eksponerinser. Det forel;-gger;-ngenkiente helseeffek-@er
-or mennesker fra eksmonering over@'or organ4-ske fluorkjem;-kalier
n&z de brukes som -foru@--sattog i hen-.oldt;-'-ve;-lednzng.

-7orakomsten av organ-@*-skefluorkje.,n4-kal.ieri blodet til den
generelle befolkn;-ngen og underioopulasjonersom arbeidere, har

vart publisert siden 1970 hrene- 3.,4sepidemiologiske studier av
egne arbeidere vise-- :Lngenskadelige effekter.

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

12 OPPLYSNINGER OM MILJOF.:@a-=.
------------------------------------------------------------------------

Persis@-ens/Biologisk nedbrytbarhet:
Dette produktet inneholder en eller fiere organiske
fluorkjemikalier som muligens ikke er nedbrytbare og forblir i
miljoet (persistente).

Andre skadevirkninger, m;-I-jo:
Nedbrytning:

COD (Chemical Oxygen Demand) - 1 710 000 mg/kg;
BOD 20 dagers (Siachem;-cal oxygen Demand) - 494 000 mg/kg;
BOD20/COD - 29%.

Akvatisk qiftighet:
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FC-201AZ-LIGHT WATER (TM) it Arrr (FREEZE PROTECTED)

96 t4-mersLCSO for -44-sk(Fathead minnow (Pimephales promelas)) -
310 mg/!;
49 timers ECSO for dam*-nia (Water flea (Daphnia magna)) > 1000
mg/l;
96 timers ICSO for alge m > 1000 mg/l;
30 minutters ECSO, Ni;-crotox(Photobacter;-um phosphoreum) 63

mg/l;
3 timers EC50, Act;-vated Sludge Resp4-ration Inh;-b4-tion- > 1000
mg/l.

Sorg for avfallshindtering iht. gjeldende forskz4--'ter.

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

13 FJ7-'.INT-NGAV
------------------------------------------------------------------------

Metoder for @--jern;-ngav kjem4-kal4-eavfall:
Soesialavfall. Lever av4-allti-l-en offen-@liggodkjen%-.i-nnsamier,
mottaks- eller behand!46ngsanlegg for spesialavfall.

Anbefaite av'@alisgruoper:
EOV---DKA@-L'@-'GORI07: A@J.2Ar-LF@Lk ORGANISKE PROSESSF.R.
UNDER2Lk-Z':'GOR!07 06: Av,-Fallfra PBDB av fettsto@l-fer,s&me,
rengjor4-ngsmidler, des4-nfeksjonsmidler og kosmetikk.
EA:<-kode07 06 03: =-alogenerte organiske losem4-dlez,vaskevasker

og moderlut.
Avfails@of-4nu=er: 7151 Organ;-sk av!all med halogen.

Scesiell-ekomponenter: fluorforb;-ndelser.

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

14 OPPLYSNINGT-R OM T.tA-NS?ORT-.
-----------------------------------------------------------------------

ADR-kiasse: -

siffer: -

bokstav: -

margnu=er: -

CEFIC-kort: -

UN-nummer: -

ICAO-klasse: -

IMDG-klasse: -
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FC-201A.7 LIGHT WATER (TM) it Arrr (FP-%'EZEPROTECTED)

IMDG-s4-de:

EMS-nr.:

M.7AG:

evrige oocivsn;-nger:

ikke transporzfar!4-=,gods.

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

15 OPPLYSNINGER OM LOV---R OG FORSKRl-7T---.R.
------------------------------------------------------------------------

,4erkeelikett:

Symbol(er):
HT-LSr-S'<ADELIG (Xn)

inneholder:
2-(2-bu-loksyetoksy)-e-manol 19

Etylenglykol 14

R-setn;-nger:
Farlig ved svelging. 7-----i-l@ereroynene.

.S-setni-nger:
Unngi inninding av d--rim/snzoyte-Ake. Unngh kon=ak, med eynene og

langvari-g kontakt med huden. Fir man s-@o,69,&Oeti cynene; skyll

s,raks grundig med szore mengder vann og kontakt lege. El@'ter

hudkor.-lak@l,vask med silce og vann. Ved svelging, kantakt lege

omgiende og vis denne beholderen eller eti-ke-Iten.

YT--gruooe:

00

Korr. yrkeshvg. lgftbehav:

0-30 m3/1

Ovrige opplysninger om me=keetiketten:
Ovennevnte merking er basert p& tidligere merke@'orskrifter og vil

vare A finne ph produk-.et en tid fremover. Merk;-ngen vil

imidler-.iderstattes av folgende merking, som er basert ph

reviderte merkefors*<zi-fter av januar 1998.

Symbol: IRRITER-=NDE (Xi)

Inneholder: 2-(2-butoksyetoksy)-etanol, 1,2-etandiol

Irriterer oynene. Unngi inn&nding av damp/sproytet&ke. Unngl

kontakt med cynene. Unngi langvarig eller gjentatt kontakt med

huden. Fir man stof4et i oynene; skyll straks grundig med store

mengder vann og konzakt lege. Etter hudkontakt, vask med Sipe 09

vann. Ved svelging, drikk to glass vann og kon-@akt lege

um;-ddelbart.
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FC-201A.F LIGHT WATER (TM) 1% AFFF (NMEZE PROTECTEI))

YL-gruppe:

00

Spes4-elle lover og bes-e=elser:

1. Fors'<z4.:ftam uta:-be;-del-seog di-stri-busjonav Heise-, M4-ljo- og

Sikkerhetsdatablad for farlige kjemikalier.

2. Forsk=i.4t am klass4--4isering og merking av farlige kjemikal;-er.

3. Forsk=ift am klass;-@l;-sering, merk;-ng m.v. av sto.If som

kan med@4ore miljofare.

4. Forskri-@gt am sto-gfkartotek.

S. Forskrift am spes4-alavfall.

6. Etc.

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

16 AVoa=- OPPLYSNT-NGER kV BT-T-YDNT-NG FOR BRUK7-RNT-S SIXKERi,-rT OG HELS7-.

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

Anvendel-sesomrider:

Fil-mdannende skumko-sen-Ira-. for slukking av brann i hyd-@okazboner..

V;-kti-gst-:-@k4-l-de(r) ved u-:a='--e;-delsen av HMS-da@--ablade-@:

Datablad fra 3&%!General 0-946i-ces,St. Paul, Minnesota, USA.

L-sak til ob datering:.P i
Hele da@abladet er rev4-der-1. T4-1-passet nye merke- og

F.MS-da-.abladforskr4@---@-er,fastsatt i januar 1998. Etc.

Egne applysn4-nger:

In@zo--masjonen a& del@te HMS-da@@abladet er i henhold til vhre nlvarende

ooolysninger og beste opp4atning angiende riktig bruk og hindteringen

av dette croduk-@et under no--male forhold. Enhver bruk av produkte- tam

ikke er i samsvar med detze F.MS-databladet, eller som medforer bruk av
produktet i kombinasjon med andre produktor eller enhver annen prosess
er brukerens arsvar.
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FC-201AP LIGHT WATER (TM) 1% ArrF

:
(RMEZE PROTECTED)

FOLGENDE PRODUKTEQ
AV DR-TTE EL%IS-DATA3LADET:

3H ID-nr.
ZF-0002-0842-9

3,%!L,-ght Water 1% A7FF Fire
Fight4-ng Foam, FC-20!A-r, 200 L

3M ID-nr. : Z----0002-Oa4l-l

3M Light Water It A.7.7FFire
F;ghting Foam, FC-201AF,1000 L

3M 10-nr. : X'@'-0008-0205-8
3,M Light Water 1% AFFF Fire
Fighting .7oam, FC-201.k.r, Bulk

3H 10-nr. XF-0008-0203-3
3M Light Water 1% AFFF Fire
Fighting Foam, FC-201A.F,1000 L

3M,ID-nr. XF-0008-0202-5

3,'4Li-ght Water 1% AFFF F4@re
F'-;ght4-ngFoam, Fc-2alA.--,200 L

3,'1ID-nr. X:'-0008-0200-9
3M Light Water 1% AFF-7 Fire
Fi-g.hti.qgFoam, FC-201.k:-*,20 L
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