
TOXICITY TO AQUATIC PLANTS

TEST SUBSTANCE

Identity:A mixturecontainingperfluorooctanesulfonate,which may alsobe
referredtoas PFOS, FC-95 oras a component ofFC-201AF. (1-
Octanesulfonicacid)(GAS # 2795-39-3).

Remarks: The 3M productionlotnumber was notnoted.The testsample
isFC-201AF. Currentinformationindicatesitisa mixtureof3% PFOS,
18.59% diethyleneglycolbutylether,37.81% water,14% ethyleneglycol,
8.25% Acrylicfoamer,9% sodium octylsulfate,0.3% sodium laurylsulfate,
3% triethanolamine,6% sulfbnatedalkylethersalts,and 0.05% tolymazole.

The followingsummary applies toa mixture with incompletely
characterizedconcentrations of impurities.Data may not accurately
reflectthe toxicityofthe tluorochemical component of the testsample.

METHOD:

Method: NS-EN ISO 10253, 1998: Water quality- Marine algalgrowth
inhibitiontest
Type: Acute Static
GLP: No
Year completed: 2000
Species: Skeletonema costatum
Source: StrainNIVA BAC1, stockculturemaintainedatRF - Rogaland
Research, Stavanger,Norway.
Element basis:Estimatebiomass 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:

Algal NutrientMedium: Filterednaturalseawater (34 pptsalinity)from an
unpollutedsiteinByqord,Norway, enrichedwithnutrientsaccordingtoISO
10253 and recommendations from theParisCommission. Thisnutrient
medium providedallmineralnutrientsessentialforalgalgrowth and also
served as thediluentforallalgaloperations.The pH ofthissyntheticalgal
medium was 8.3.

Stock and testsolution preparation: A 511.2 rng/Lprimarystocksolution
was prepared by diluting0.5112 grams oftestsubstance in1 literofgrowth



medium. Aliquotswere thenadded directlytogrowth niedium intestvessels
tocreatetestsolutions.

Exposure vessels: 100 mi flat-bottomedflaskscontaining50 mi test
solution.

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

103Initialcellloading:2.0x celIsJmL
Number of concentrations: seven plusa blank control
Lighting:Continuous fluorescentlightingat >50 pE/ni2sek.
Water Chemistry:

pH range (0-96 hours):
8.3- 8.4(controlexposure)
8.2- 8.4(100 mg/L exposure)

Test temperature range: 20 ± 2 *C

RESULTS

Nominal concentrations: Bk control,0.1,0.32,1,3.2,10, 32,and 100 mg/L.

Algal Growth Response ErCsovalues (based on growth rate)
72-hour ErCm = -50 rng/L
72-hour NOEC = 10 nig/L

Element valuesarebased on nominal concentrations.

Reversibilityof Growth Inhibition:Not conducted.

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

CONCLUSIONS

The testsubstance exhibitsa 72-hour ErC5ogrowth ratevalueof-50 mg/L.

The 72-hourNo Observed EffectConcentrabon (NOEC) is10 mg/L forgrowth
rate.

Validitycriteriafulfilled.Controlcelldensityincreasedby a factorofmore than
16 inthetestperiodand referencesubstance was withinnormal range.

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

DATA QUALITY



Reliability:Klimischranking= 2.Thisstudymeets thecriteriaforquality
testing.However, purityofthetestsubstance was notpropedy characterized
and thestudylacksanalyficalconfirmationoftheamount offluorochemical
proportioninthesoluton.

REFERENCES

Testwas conducted by RF Rogaland Research, ofStavanger,Norway atthe
requestof3M Norge, Lab referencenumber 99312-1, 2000.
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Summary:

The following test resultswere obtained with "FC-201 AF Light Water Brand AFFF':

Toxicity: Skeletonema costatum 72 h ECSO (mgA) : -50

Acartiatonsa 48 h LCSD (mgA) : 34

Corophiumvolutator 10d LCSD (mg/kgdryweight): >3020

T he resuftsrelatetotheproductas suppliedby Novatech.
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PREFACE:

Ecotoxicologicaltestswerepeiformedon"FC-201AF LightWaterBrandAFFF"inagreementwith
Novatech.ThesampleisaconcentratethatnormallywillbeUVedina 1% solution.Testswere
conductedinaccordancewiththe"Harmoni@vedOf.fvhoreCheniicalNotificationFormat"

(OSPARCOM 1995/SFT 1998).

TheprojectwascarriedoutatRF-Rogalai?dReseai-chfor3MNoi-ge.Allthetestswere
performedbyRF -Miljolab.StudydirectorwasSeyiiorEngineerIngerLisaAndersen.

Ae testresultsarepresentedinseparatesections.Thei-esultsrelatetotheproductassupplied
byNovatech.

Thistestreportisissuedbyalaboi-atoyyaccreditedbyNorwegianAccreditation(NA).
TheaccreditationstatesthatthelaboratorymeetstheNA requirementsconcerningcompetence,
equipmentandworkingpi-ocediii-esforallthetestmethodscontainedintheaccreditation.

Italsostatesthatthelaboratoryhasasatisfacloy-vqualityassurancesystem,whichincludes
internalqualitycontrolschemes,participationininterlaboratorycomparisons,andtheuseof

certifiedreferencematerialsandsecondaryreferencematerials.

Thetestsperformedarecoveredb,theacci-editation.5

7'histestreportmaynotbereprodiicedinanyfoi-motherthaninfull,withoutthepermissionin
writingbyRF -Miljolab.
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TEST REPORT
na

ROGALAND
GROWTH INHIBITION TEST WITH THE MARINE RESEARCH

1&.PMS

ALGA Skeletonema costatum

TEST SUBSTANCE: "FC-201 AF Light Water Brand AFFF"

TEST RESULT:

The 72 hoursEC50 was calculatedto-50 mg/l.

The testsubstancewas suppliedby Novatech, and thetestresultsrelatetothisproduct.

TEST DETAILS:

MFTHOD: NS-EN ISO 10253,1998:Water quality-Marine algalgrowth inhibitiontest
withSkeletoneiiiacostatumand Phaeodactylumtricornutum.

TEST ORGANISM: Skeletoneniaco.-@tatum,strainNIVA BAC 1. A stockcultureofthetest
organism iskept atRF -RooralandResearch.

PREPAMTIONS: Naturalseawater(salinity:'14%o)froman unpollutedsiteinByfjordwas used
asbasisforthegrowth medium. The waterwas filteredthrougha GF/C filter,
and brieflyheatedtoabout75'C priortouse.The seawaterwas enrichedwith
nutrientsaccordingtoISO 10253,andrecommendationsfrom theParis
Commission.

Testsolutionswere preparedfrom a stocksolution.A stocksolutionof511.2
mg/lwas preparedby stirrins,0.5112grams oftheproductinIlitreofgrowth
medium. Other concentrationswerepreparedfrom thisstocksolution.

INCU13ATION: Testculturesof50 ml were incubatedin100ml flat-bottomedflaskson an
orbitalshaker,3 replicatesforeach concentration.Testcultureswere inocu-
latedtoabout2000 cells/mlfrom an exponentiallygrowing moculum culture.
The testwas runundercontinuouslight(> 50 gE/m-sek) from fluorescent
tubesofuniversalnaturalwhitetype,ata temperatureof20 ± 2*C.

The testwas mn forabout72 hours,and subsamplesof5 ml were takenfrom
thetestflaskseach day forgrowthmeasurements.Algalgrowthwas measured
by fluorescence.pH measurements were performedasindicatedon datasheet.
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DATA ANALYSIS:

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

F,C50: The inhibitoryeffecton the L-rowthofSk-eletonemacostatum isexpressed as the
concentrationofa productgiving50% reductionofgrowthrate(EC50).This
effectconcentrationwas calculatedby interpolationbetween 32mg/l and
I00mg/l..

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

TEST RESULTS: Table 1. EC and NOEC valuesobtained'AithSkeletonemacostatum.

Testsubstarce EClo FC50 EICN

"FC-201AF Light - -50
WaterBrandAFFF"

NOEC: 10

Valuesindicatecancentrationsgi,,,ing10%. 5001oand 90% inhibitionofgrowth rzile.Unitsinmgl7.
Valuesarecalculaiedb,iyinierpolaiion.NOECai-e calculaiedbyusingthecomputerprogramme
GraphPad InStat3.1).

COMNENTS: The resultsare based on growth ratesforthetime span 0 - 72 h, theperiod
during which the growth isconsidered to be exponentialin the controlcultures
(seegrowthcurves).

VALIDATION: 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.

20.09.99 ElinHorve kge Mo
Lab.ref.no.: 99312-1
Sample received.: lv:slm
Testperiod: 04-07.10.99 Engineer SeniorResearchScientist
Reportdate: 05.01.2000 Analvticaltechnician QualityAssurance

Enclosed: Data sheets

Thistestreportisissuedby a laboratoryaccrcilitcdby NorwegianAccreditation(NA). The reportmay notbe reproducedinany
formotherthaninfull,withoutthepermissiuninwritingby RF -Miljolab.
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PRIMARY DATA:GrowthinhibitiontestwithSkeletonemacostatum

Testsubstance:"FC-201AF LightWaterBrandAFFF"

Lab.ref.:99312-1
Startdate: 04.10.99
Conc. unit:mg/i

Measurement: The biomass was measured by fluorescence:valuesinfluorescenceunits

Time: Growth pH pH
04.10.99 05.10.99 06.10.99 07.10.99 rate Corre- atstartatend

Concentration 14:05 09:25 10:30 10:40 day -1 lation oftest oftest

0 0.11 0.59 9.2 56 2.18 0.997
0 0.15 0.63 7.9 59 2.09 0.999
0 0.13 0.62 9 54 2.11 0.998 8.3 8.4
0 0.14 0.63 6.4 47 2.04 1.000
0 0.14 0.62 6.3 48 2.04 1.000

0 0.12 0.71 7.1 55 2.14 1.000

0.1 0.16 0.74 7.2 60 2.07 1.000
0.1 0.13 0.61 5.5 55 2.12 0.999 8.4 8.5
0.1 0.14 0.55 8.3 64 2.14 0.998

0.32 0.14 0.74 8.7 58 2.11 0
*
999

0.32 0.14 0.68 8.6 63 2.14 0.1lumo 8.4 8.4
0.32 0.14 0.68 9.2 62 2.13 0.999

1 0.14 0.83 8.2 59 2.11 1.000
1 0.15 0.88 9 61 2.10 0.999 8.4 8.4
1 0.13 0.93 8.9 61 2.15 0.999 .

3.2 0.14 0.86 9.2 67 2.16 0.999
3.2 0.16 0.76 8.9 73 2.14 0.999 8.4 8.5
3.2 0.15 0.63 7.3 63 2.11 0.999

10 0.16 0.45 5.5 57 2.06 0.994
10 0.15 0.46 5.2 52 2.05 0.996 8.4 8.5
10 0.16 0.46 6.2 49 2.00 0.995

32 0.14 0.4 3.4 25.5 1.82 0.996
32 0.15 0.3 2.7 17 1.66 0.991 8.4 8.4
32 0.13 0.4 4.4 33 1.94 0.997

100 0.15 0 0 0 0.00
100 0.18 0.01 0.03 0 0.00 8.4 8.2
100 1 0.13 1 0 1 0 1 0 0.00

Reference substa ce (3,5-dichlorophe1):
1.5mg/l 0.14 0.47 1.85 4.2 1.19 0.992
1.5mg/i 0.16 0.43 1.45 3.3 i.oi6 0.996 8.3 8.2
1.5ma/I 0.16 1 0.46 1.45 2.9 1.01 0.992

Mean values:
0 0.13 0.6 8 53 2.10 0.999
0.1 0.14 0.6 7 60 2.11 0.999
0.32 0.14 0.7 9 61 2.13 0.999

1 0.14 0.9 9 60 2.12 0.999
3.2 0.15 0.8 8 68 2.14 1.000
10 0.16 0.5 6 53 2.04 0.995
32 0.14 0.4 4 25 1.80 0.995 The resuftofthe

Ar%r% n 4@ n fl@ reference
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GROWTH CURVES: GrowthinhibitiontestwithSkeletonemacostatum

Testsubstance:"FC-201AF LightWaterBrandAFFF" Lab.ref.:99312-1
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Inhibition of the growth of Skeletonema costatum
with:

mg/l ("FC-201 AF Light Water Brand AFFF")
--------------------------------------------------------------------------

Experimental data:

----------------------------------------------------------------------
Concentration in Growth rate Inhibition
IIFC-201 AF Light Water Brand AFFF" in percent

----------------------------------------------------------------------
Control 1 2.18 -
Control 2 2.09 -
Control 3 2.11 -
Control 4 2.04 -
Control 5 2.04 -
Control 6 2.14 -

Control mean 2.10 0

0.10 2.07 1.4
0.10 2.12 0.0
0.10 2.14 0.0

0.32 2.11 0.0
0.32 2.14 0.0
0.32 2.13 0.0

1.00 2.11 0.0
1.00 2.10 0.0
1.00 2.15 0.0

3.20 2.16 0.0
3.20 2.14 0.0
3.20 2.11 0.0

10.00 2.06 1.9
10.00 2.05 2.4
10.00 2.00 4.8

32.00 1.82 13.3
32.00 1.66 21.0 t,4
32.00 1.94 7.6

100.00 0.00 100.0
100.00 0.00 100.0
100.00 0.00 100.0

----------------------------------------------------------------------
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TEST FORTOXICITY
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TEST "PORT
an

OGALAND
ACUTE TOXICITY TEST WITH THE IG lltESEARCHIt.

MARINE COPEPODAcartiatonsa

TEST SUBSTANCE: "FC-201 AF LightWater Brand AFFF"

TEST RESULT:

The 48 hoursLCso was calculatedto34 mg/l.

The testsubstancewas suppliedby Novatech,and thetestresultsrelatetothisproduct.

TEST DETAILS:

METHOD: ISO/DIS 14669 - 1997:Water quality-Determinationofacutelethaltoxicity
tomarine copepods(Copepoda,Cmstacea).

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

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

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

Testsolutionswere preparedfrom a stocksolution.A stocksolutionof999.4
mg/lwas preparedby stining0.4997grams oftheproductin0.5litreof
dilutionwater. Otherconcentrationswere preparedfrom thisstocksolution.

INC'UBATION: The testwas run inglasscontainers(28ml rolledrim vials)eachcontaining
25 ml oftestsolutionand 5 animals,4 replicatesforeachconcentration.The
vialswere keptunder a 16h/8hlight/darkphotoperiodata temperatureof
20 ± I *C. PH and oxygen measurements were performedasindicatedon the
datasheet.

11 ifInI r. A7 Cl 079^F.A C-. . A'Tcl @C@@



Lab.ref.no.: Page12of31
99312-1

DATA ANALYSIS:

CALcuLATioNs: TheeffectonthesurvivalofAcartiatonsaisexpressedastheconcentrationof
aproductlethalto50% ofthetestanimals(LC50). Thecombinedmortality
pertestconcentrationwere used forcalculation.The 24 hoursand 48 hours
LC50 valuesand the95% confidencelimitwere calculatedby usingthe
standardprocedurePROBIT Analysis,NationalSwedish Envirom-nental
ProtectionBoard (Version2.3,1990).Thisprogramme alsocalculatetest
concentrationslethalto10% and 90% ofthetestanimals.

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

TEST RESULTS: Table 1. LC and NOEC valuesobtainedwith:"FC-201AF Ught Water Brand AFFF'

Acartiatonsa 24 hours 48 hours

Lcio 20 (10-29) 12( -29).

Lcso 52 (37-71) 34( - )

Lcgo 130 (92-260) 93(39- )

NOEC: 32 10

Valuesindicate1OVo,5001aand 9001olethalityafier24 and 48 hours.Unitsinmg4. Valuesare
calculatedby PROBI7analysis, and 95% confidence intervals are indicated. NOEC are calculated by
the computer programme GraphPad InStat 3.0.

VALIDATION: The validitycriteria.giveninthetestprotocolarefulfilled,inthatthedissolved
oxygen concentrationattheend ofthetestwas greaterthanorequalto4 mg/l,
thepercentagemortalityinthecontrolswas lessthan 10%, and the48 hours
LCso of3,5-(Hchlorophenol(reference)was intherangenormallyfound.

T ,8cff

Lab. ref.no.: 99312-1
Sample received.: 20.09.99 ElinHorve Age Molversmyr
Testperiod: 06-08.10.99 Engineer SeniorResearchScientist
Report date: 05.01.2000 Analyticaltechnician QualityAssurance

Enclosed:Data sheets

This testreportisissuedby a laboratoryaccreditedby Norwegian Accreditation(NA). T'hereportmay not be reproducedin any
form otherthaninfull,withoutthepermissioninwritingby RF -Miljolab.
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PRIMARY DATA: AcutetoxicitytestwithAcartiatonsa

Testsubstance:"FC-201 AFLightWaterBrandAFFF"

Lab.ref.: 99312-1
Startdate: 06.10.99
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 5 0 0 0 0 0 0
Control 30 5 5 5 0 0 1 1 1 0 1 2

5 5 5 0 0 1
10 20 5 0 1 0 3

5 5 5 0 2 0 1 2 1
32 20 5 1 3 1 -5

5 5 5 4 4 4 5 5 5
100 20 5 5 17 5 20

5 5 5 5 5 5 5 5 5
320 20 5 5 20 5 20

5 5 5 5 5 5 5 5 5
999 20 5 5 20 5 20

Referencesubstanc(3,5-dichlophenol):

2 5 4
1.0mgA 30 5 5 5 1 0 0 3 1 3 0 15

5 5 5 0 2 0

Theresultwiththereferencesubstanceiswithintherangenormallyfound.
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Testsubstance: "FC-201 AF LightWater Brand AFFF"

Lab. ref.: 99312-1
Startdate: 06.10-1999

bbasurements of oxygen and pH.

Start 24 hours 48 hours

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

Control 7.6 8.1 7.2 8.1

10 7.6 8.1 7.0 8.1

32 8.1 8.1 6.5 8.1

100 7.7 8.1 5.6 8.0

320 7.7 8.1 6.6 8.1

999 7.5 8.1 6.5 8.1

Reference substanc (3,5-dichlomphen@1):

=1 -0
MgA 7.7 8.1 .3 8.2
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TEST REPORT

na sawACUTE TOXICITY SEDIMENT TEST WITH THE ROGALAND

MARINE AMPHIPOD Corophium volutator
p

it.PMS
4G RESEARCH

TEST SUBSTANCE: "FC-201 AF Light Water Brand AFFF"

TEST RESULT:

The I Od LC50 was calculated to >3020 mg kg-1 dry weight sediment.

The test substance was supplied by Novatech, and the test results relate to this product.

TEST DETAILS:

METHOD: ASTM E1367-90, Standard Guide For Conducting 10 day StaticSediment

Toxicity Tests with Marine and Estuarine Sediments.

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

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

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

feeding.

PREPARATION: Natural seawater (salinity:34 'Yoo)from an unpolluted sitein BAorddn outside

Stavanger was used fordilutionwater. Sediment collectedatan unpolluted site

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

analysed fororganic content and proportion siltforeach test.

Each testconcentrationwas prepared by adding the product in 600 grammes

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 rnlof seawater was added to each, and the beakers were aerated over

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

the damp sediment was analysed forwater content,and allconcentrationsare

calculatedas mg kg-1 sediment dry weight.

INCU13ATION: The testwas run in glass containers(600 ml) each containing 200 g of test

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

concentration. The beakers were kept under continuous aerationata

temperature of 15 ± IOC. PH and oxygen measurements were performed as

indicatedon the data sheet.

NM: Pro6wrOlavHanssonsyei15,RO.Box2503Ukmdhaug,4091Skr4on9w,Norway.Tel.:+A751875000.Foe+A751875200.Enterprisenuff&c:9508848M.
acde-cli- Tk^--&L-n@m55-5008Beroen,Norway.Tel.:+47555A3850.Fax:+A755543860
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DATA ANALYSIS:

CALCULAnoNs: TheeffectonthesurvivalofCorophiumvolutatorisexpressedastheconcen-
trationofaproductlethalto50% ofthetestanimals(LC50). Thecombined
mortalitypertestconcentrationwere used forcalculation.The 10 day LC5o
valueand the95% confidencelimitarecalculatedby usingthestandard
PROBIT Analysis,NationalSwedishEnvironmentalProtectionBoard (Version
2.3,1990).Thisprogramme alsocalculatetestconcentrationslethalto10% and
90% ofthetestanimals.

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

TEST RESULTS: Table 1. LC and NOEC valuesobtainedwith:"FC-201AF LightWater Brand AFFP'

Corophium volutator 10days

LC]o 800

Lcso >3020

LC90 >3020

NOEC: 495

Valuesindicate10*/o.50'loand 90*lolethalityafter10days.Unitsinmg kf 1sedimentdryweight.
Valuesarecalculatedby PROBIT analysis.NOEC arecalculatedby thecomputerprogramme
GraphPad InStat3.0

VALIDATION: The validitycriteriagiveninthetestprotocolarefulfilled,inthatthe
percentagemortal

'
ityinthecontrolswere lessthan 15% and a testwith

Fluorantene(reference)was intherangenormallyfound,butthedissolved
oxygen concentrationwas lessthanrecommended (60%) inone ofthetest
concentrations(3020 mg kg-1dryweightsediment)afterfivedaysand inone
ofthereplicatesaftertendays. The sedimentusedisfoundtobe within
acceptedlimitsfororganiccontentbutthesiltfractionisrecommended higher.

Table 2. Characteristicsofthesediment used fortesting

Organiccontent(*/o) Siltfraction(*/o)

0.7 0.8

Lab.ref.no.: 99312-1
Sample received.: 20.09.99 ElinHorve Age Molversmyr
Testperiod: 03-13.12.99 Engineer SeniorResearchScientist
Report date: 05.01.2000 Analyticaltechnician QualityAssurance

Enclosed: Data sheets

Thistestreportisissuedby alaboratoryaccreditedby NorwegianAccreditation(NA). The reportmay notbe reproducedinany
fom otherthaninfull,withoutthepeinnissioninwritingby PF -Miljolab.
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PRIMARY DATA: AcutetoxicitytestwithCorophiumvolutator

Testsubstance: "FC-201AF LightWaterBrandAFFF"

Lab. ref.: 99312-1
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/kgdryweigho pL 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
92.4 30 1

10 10 10 0 1 1
495 30 2

10 10 10 1 2 1
1030 30 4

10 10 10 1 2 2
3020 30 5

Referencesubstanc (fluoranthne):

10 10 10 3 2 2
20.3 30 7

The resultwiththereferencesubstance iswfthintherange-normallyfound.
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Testsubstance: "FC-201 AF LightWater Brand AFFF"

Lab. ref.: 99312-1
Startdate: 03.12.99

Measurements of oxygen and pH.

Start 5 days 10 days

Concentration Oxygen pH Oxygen pH Oxygen pH
(mg/kgdryweight) (0/.) - (C,/.) - (%) -

Control 94 8.1 91 8.1 91 8.0

92.4 94 8.1 76 8.1 88 8.1

495 94 8.1 91 8.1 89 8.1

1 0 95 8.1 87 8.0 89 8.1

3020 97 8.1 49 7.8 77 8.0

Referencesubstance (fluoranthene):

=20.3 95 8.1 90 8.1 =90 8.1
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J.::*AS-DA'ABLAD(Helse-, .44!4o- og Sikkerhe"sdatablad)

Oak!---.uentnr.: 10-4146-6 uzg4tt : 11/11/98 Versjon 06.0!7---smatter : 03/11/98 Skrevet ut : 04/01/99 Side 1 av 11

H,'-!-c-databladeter utarbe:det av M;-Ijoavdelingen ved 3M Norge A/S.
Tel-t-4on:63 i4 75 00 / Telefax: 63 84 17 88

------------------------------------------------------------------------
1 IDEN-@1,71ILkSJON AV KJ---,'4T.%ULIETOG ANSV;LRLIG FIRMA.
------------------------------------------------------------------------

7-.noortor:3M Norge A/S

:ia:@del-snavr.:

FC-602 LIGHT WATER BRAND ATC PLUS

De.Kiarasjonsnummer, Produki--registeret:
P-nr.: 035337.

'@e*-e4-@on,Gi!minlor-;nasjonssentralen:
22 59 13 00

------------------------------------------------------------------------
2 OPPLYSNINGE.R OM KJ7-MISX SA.MAENSETNING.
------------------------------------------------------------------------

:nfo--masionom enkeltkomponenter, faresymbal(er) og r;-sikosetninger

S--017FNAIIN CAS-,-,r vr-KT-P.ROSC-INT
--------------------------------------;-------------------------------
V;"%,N 7732-18-5 58 63
I,Z-ETANDIOL 107-21-1 20

Fares yniboler/risikosetninger: Xn; R:22
2-(2-BUTOKSYT-TOKSY)-E-@ANOL / 112-34-5 12
(DIETYLENGLYXOLMONOBUTYLETER)

Faresymboler/risikosetainger: Xi; R:36
FLUORALKYL OVERFLATEXKTIVR- STOFFT-R Trade Secret 1 - 5
SYNTETISKZ OVE'RFLATEAXTZVT- STOFFER Trade Secret I - 5
KAGNESIUMSULFAT 7487-88-9
TYKNERE Trade Secret 0.5 1.5
RESTER AV ORGANISKE FLUORKJEMIKALIER Trade Secret Ikke kjent
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FC-602 LIGHT WATER BRAND ATC PLUS

------------------------------------------------------------------------
3 V:K7@-GSTT-
------------------------------------------------------------------------

Vi-kz,-gs=eskadevi-r--kn;-nger

He7-se--6are:

Kan irr;-tezeoynene, huden og lu-ftve;-ene.

S;-kkerhet:

M;-I-jofare:
Spes;-a'Lav!all.

------------------------------------------------------------------------
4 -rORSTT-=jELPS7T-LTAK.
------------------------------------------------------------------------

T;Izak evne:

Skvil smra.<s oynene med rikelige mengder vann. Korta'.k'@lege
U.T..:'.ddelbarm.

h---d:
Skvl-.'6huden med rikelige mengder vann. Evis irri-@asjonen vedvarer,
kontak-- i-ege.

T4-1-taki--n&nd;-ng:

Ev;-s symp@@omer oppst&=-, bring vedkommende bor-@ fra
eksoone=i-ngskilden. Sorg for.frisk luft. Hv4.ssymptomene vedvarer,
kontakt lege.

Ti-l-zaksveIS4-ng:
Kontakl. lege um;-ddel-bazt.Fremkall brekn;-ngerkun i samrid med
med--si-nskpersonell. G4-aldri nce gjennom munnen til en bevi-sstlos
perslon.

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

5 T7-LTAK VED BR.;@.NNSLUKNT-NG.
------------------------------------------------------------------------

Egnet brannslukningsmiddel:
. Produktet er et brannslukkingsmiddel.

Ikke egnet brannslukningsmiddel:

Eks.ooneringsrisiko ved brann:
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FC-602 LIGHT WATER BRAND ATC PLUS

.7orbrenn;--gsarodukmer ved brann:

?rosed.vrerved slukk;-ng av brann:

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

6 T7-LT'Mi(Vr-D UTT-LSZKTT-T UTSLI?P.
------------------------------------------------------------------------

?ezsonli-geveznet;-ltak:
Se verne--iltakunder andre punkter i dette HMS-databladet.

'7.-'6!zakved ut4-l-si-kte!:u--sl-;-oo:
Venziler om--Sdet.Spill avgrenses umiddelbart. Dekk t;-.'Lmed et
absorberende ma@er4-al-e.Soi-11 samles opp uu-.ddelbart-..Rengjor
omridet med vann. ?I-asseres i en egnet beholder med lokk.

.@'jerningav kje-mikaii-av-eall:
Se ounkt 13, .@3erningav kjemikalieav'6all.

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

7 =.@,NDTEl-7NG OC- OP?B7-V.;,17-@iC-.
------------------------------------------------------------------------

Be--;--gelserfor sikker coobevari-ng:
mi ik<e lagres i-am_-ader hvor produk-@et kar. komme i kon%-akt med
mat eller legem--dl-er.Lagres ved te=era-lur under 49 grader
cels--us.Lag--esved temperaturer over 0 grader celsius. hold
beholderen tett 1-uk.'<etn&r produktet ikke er ;-bruk.

U-4orenel4-gemazerial------.

Vent;-Iasion:
opp@evar emballasjeq o& et godt ventilert sted.

Sikkerhetstiltak for A @'6orhindrebrann:

Sikkerhetstiltak for A forhindre eksplosjon:
ikkebrennbar.

S;-kkerhetstiltakfor A forh;-ndrestatisk elektrisizet:

.7orholdsregle-ved bruk:
Hold emb;llasjen te=t lukket. Royking forbudt: Under bruk av
produktet kan rovking forirsake forurensning av tobakken og/eller
royken og farl4ge dekamooneringsprodukter kan dannes. Se punkt 10,
s@@abilitat og reakt--vi@,et,skadelige dekomponenter.
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------------------------------------------------------------------------
3 -rKS?ONT-R::TGs-@ot;TRoLLCG PE-iSotlr-IG Vr-R@iv-UTSTYR.
--------------------------------------------------------------------------

Ovevern:
unngi A fi damo, s-oraveller tike i oynene. Bru.<tellte
vernebriller med vent.-Ller.

H&ndvern:
Bruk egnede verne*-aisker av hens;-'<tsmess;-gmateriale ved
hindzer;-ngav produktet. Ve?--nehanskerav folgende materiale(r).6

anbe!ales: ButvigunL,,n;-.

Annet hudvern enn hhndvern:
Unng& hudkontakt.

A,-idedre-@@-s,,7ern:
Unng& i--n&ndi-ngav lu4.tb&ret materiale. Baser-,o& konsentrasjonen
av lu-zt--2o=urensn4-ngeri ar'oei-dsatmosfarenvelges en av folgende
--ype(r)godkjenz Andedret-@sver'n: halvmaske med --6iltermot
or=a"'-s'<edamue= og vaskeform;-ge mar-@ikier: A/?2S7-.

Sveig-'-ng:
Det mi-i-kkeso-'-3es,d=-ikkes el-ler roykes under arbe;-d med
-orodukzez.Vas.< utsatte amrlder grund4-g med same ag vann. Vask
hendene et-@erhindtering og for spisi-ng.

Anbe!alt ven-li-l-asjon:
Hv;-sutsugningsven--i-'-asjonikke er tilstre!<kel-i-g,mi egnet
godkjent indedre-.tsvern beny-@tes. Sorg for tilszrekkelig
venti@-as4on s!4-kat dammkonsentrasjonene holdes under anbefaite
acx,inistrativenormer og/eller kontraller sarav eller tike.

Adm. nor:rer-;orforurensn4.ng i arbeidsat-,nosfere,Februar 1996:

VANN (7732-168-5)
Aimerkn;-nger: T-ngen adm. no--m.

1,2-ET.kNbT-oL(107-21-1)
8-t;-mersverdi Dc.-n:- (stov)
8-tin,ersverdi mg/m3: 10 (stov)
Takverdi ppm: 25 (da--io)
Takverdi mg/m3: - (damp)

2-(2-BUTOKSY7-TOKSY)-T-TANOL / (DIETYLENGLYKOL,140NOBUTYL7-TER) (112-34-5)
.8-timers verdi opm: 3S
Anmerkninger: Amerikansk grenseverdi anbe!alt av produsenten.
(Ingen norsk adm. no=).

FLUORALKYL OV-zRFLATEA:<-,!V-zSTOFF7R (Trade Secret)
Anmerkninger: Ingen adm. norm.

SYNTETISKE OVERFLATEAKTIVE STOFFER (Trade Secret)
A=erkninger: Ingen adm. norm.
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FC-602 LIGHT WATER BRAND ATC PLUS

tfis:Fas 91
Anmerkninger: Ingen adm. norm.

TYKN---R7-(Trade Secret)
;knmerkninger: ingen adm. norm.

AV ORGANISKT- FLUORKJEMIKALIER (Trade Secret)
8-timers verd4-mg/m3: 0,1 Grenseverdi anbefalt av 3M.

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

9 FYS-7SKT- OG KJV-MISKT- T-GENSKAPER.
------------------------------------------------------------------------

T4-1-szandsfor,-,i,farge, lukt: Ugjennoms;ktig, rav@larvet,
vi-skos vaske.

ca. 8.5

Ko'<eounkt/-Interval-'-: ca. 93-00 C (Begynnende)

Sr..el---ezunkt/-;-nterval-!-: T-kkerelevant

F'La.,Ii--teounk@l: ingen (Se@la-zlashCC)

Sel-van@.ennalighet: ikke relevant

7-ks-o*-osjonsgrenser,nedre: T-kkerelevant

7-ks.o:osjonsgrenser,evre: -Tkke rel-evant

Damotrvkk: ca. 16 mmfg (Kalkulert v/20 C)

Lose!;-ghet vann: Blandbar.

S.oes'---'4-kkvekt: ca. 1.06 (vann=l)

Dam..zze-:thet: ca. 0.85 (luft=l) (.(alkulert
v/20 C)

Flyktige organiske 40orbindelser (VOC): - 339 g/l SCAQMD (Kaikulert
v/20 C)

Fordampaingshastighet: < 1 (butylacetat-1)

viskositet: ikke kjent

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

10 STKB!LITET OG R-TJLKTIVITET.
---------------:---------------------------------------------------------
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FC-602 LIGHT WATER BRAND ATC PLUS

Forhold som skal-unngis:

Ma=er4-aler som skal unng&s:
@'kkekjent.

.2-1-ge spa!-tn;-ngsprodukter:
Karbormonoks;-d og karbond;-oksid. Hydrogen! luori-d.Gifti-ge damper,
gasser eller mart;kler. Te--miskdekomponer;-ng av bruksgerd;g
bland;-ngforventes ikke 1 recresentere noen ris;-ko.

S'lab;-I-ite@.og rea.<t4-vitet:
Stabilt. razl4-gpolymerisasjon vil ikke forekomne.

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

11 0??LYSNING-7ROM Hr-7-Sr-.rAR-r.

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

E!fekmer eyne:
M4-14-ove4.rr4---asjon:synptomer kan vare rodhez, hevelse, smerter,og

E'@'4-'ekterhud:
&44-1-dhud'@rr'--zasjon(et-er langvarig eller gjentatt kon@akt):
svmpto.merkan vare redhet, hevelse og kloe.

En enkelt overekst-onering som overstiger anbe!alte adm4-n2'.strative
n -m - til:o er, kan 'are

Pivi-rkni-ngav sentralnervesystemet: symptamer kan vare hodep;-ne,
orhet, sovn4-ghet,manglende koordinasjonsevne, nedsatt
reaksjonsevne,sioret tale, svi=elhet og i eks,@remetilleller
bev;-sstleshe@-.

Irr;-tasjon(ovre lu@ltve;-er):symptomer kan vare sirhet i nese og

svelg, hos@l,---gog nysing.

E!@zek--ersvelging:
Dyreforsek ut!art med organiske fluorkjem;-kalier,som finnes i
dette produktet, viser ef"lektersom lever.lorstyrrelser,vekttap,
manglende aocetitt, slovhet samt effek-%.ersom pivirker neurologi,
bukspy%-t,binyre og hematologi. Det foreligger ingen kjen%-e
helseel@!ekterj4ormennesker fra eksponering overfor organiske
!Iuorkiemikal-4@--rnlr de brukes som forutsatt og i henhold til
veiledning.

Svelging kan -Faretil:

.P&virkning av ny.-ene: symptomer-kan vare redusert uri=engde, blod
i urinen og ryggsmerter.

Asp;rasjonspneumoni (Lungebetennelse som skyldes at fremmedlegemer
ko=er ned i lungene. En alminnalig ALrsaktil tilstanden er
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op-okas-1. svmotomer kai vare hosting, pustevansker, gisping,
haste oop blad og lungebetennelse som kan vare livstruende.

In:!ormasjonam allerg;-, overfelsomhet:

Kre--'zfzemkallende egenskaper:

Arvesto5fskadel;-ge egenskaoer:

Re.oroduksjonsskadeli-ge egenskaoer:

Andre skadev;--rkninger,he!-3e:
Dezte produktet ;--neholder en eller fiere 6rgan4ske
@-luorkie.-i:-.'<ali-er,son, mul;-gens kan absorberes og lagres kroppen
over lengre ti-d,enten som u*-gangsmolekylet e'Llersom
nedbrytn;--gsszof---er(metabolit-@er), og kan akkumuleres ved
g3entat-.e eksmoneringer. De@-foreligger i-ngenkjente helseef@'ekter
@.ormennesker fra eksmone-ing overfor argani-skefluorkjemikalier
nir de brukes som forutsa-@t ag i henhold ti-l-ve;-Iedning.

.-orekoms-enav organ;ske fluorkjem;-kaii-eri blodet til den
9enerelle be!olkii-ngen og underpooulasjoner som arbeidere, har
vart p@ubl;-ser--s--der.1970 ilrene. '3&%Iseo;-demiol-og;-skestudier av
egne arbe4-dere v;-ser ingen skadel;-ge e_fjlekter.

Et resy-n' ved-@orende zzoduk--ets gi--f-@;-gheter tilgjengelig PiL
.6oresoorsel.

------------------------------------------------------------------------
12 OPPIYSNING---.4 OM
------------------------------------------------------------------------

Pars 4-stens/ Biolocfisk nedbrytbarhe@l:
Dette produktez inneholder an eller illereorgan;-ske
fluorkjemikal;-ersom muligens 4-kkeer nedbry-,bareog forblir i
m;-Ijeet(persistente).

Okotoksikologiske data:

Et 3M m4-ljo-produktdatablad er tilgjengelig pi forespersel.

Andre skadevirkninger, m;-Ijo:
Nedbrytbarhet:

COD (Chemical Oxygen Demand): 0,552 g/g;
800 5 dagers (Biochemical Oxygen Demand): 0,254 g/g;
BOD 20 dagers: 0,422 g/g;
20 dagers BOO/COD: 0,76.

Akvatisk giftighet:

96 timers LCSO for fisk (Fathead minnow (PLmechalesloromelasil:>
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1000 mg/l;
48 t;-Z"ersECSO !or dazhnla (Daphnia magna): 1000 mg/l;
5 m4-nuttersog 15 m4-nutters 7-CSO,Photobacterium phosphore=
(@-crotaxSyste"i):henholdsv;-s210 mg/l og 220 rrg/l.

Sorg .4orav-falishindteringihz. gjeldende forskrihlter.

------------------------------------------------------------------------
13 Fj=--A.NZNGAV KJE,41KALI EAVFALL .
--------------------a----------------------------------------------------

,%ietoder-forfjerning av kjem;-kalieavA'all:
Spesi-alavfall.Levez av'6alltil en offen-@14-ggodkient i-nnsamier,
motta".3-eller behardlingsanlegg for.'spes;-alavfal-'-.

Anbefaite av@Ialisgruppe--:
07: AV-7ALL FRA ORGANISKE PROSESS':-'R.

UND-7R *.-'-kT E r,OR! 07 06: Avfall ilra PBOB av ze*-ts&,o!.4ar,sine,
rengjor--ngsmidler,desinfeksjonsm4-dlerog kasmetikk.
EA.K-kode 07 06 03: :.:.alogener@@eorganiske losem;-dler, vaskevaska---'
og moderlut.
I Iails7:ofznu-.m-.,er:7151 Organ;sk avzall med halogen..%V A.

Spes;-el-'-ekommoren@.er:Etyleng'@ykol, fluor!orb;-ndelser.

------------------------------------------------------------------------
14 0??:,YSN7-NGE.1 OM T.IAL4S?O'-qT.
------------------------------------------------------------------------

ADR-'<lasse:

si,4'fer:

bokstav:

margnl-,mmer:

CEFIC-kart:

UN-nu=er:

ICAO-kiasse:

IMDG-klasse: -

ZMDG-side: -

EMS-nr.: -

MFAG: -
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Ovrige ooolvsninger:
ik.'<etransportfarlig gods.

------------------------------------------------------------------------
15 0??IYSNI*&4G7-R OM LOVER OG FORS.K.RIFTE.R.
------------------------------------------------------------------------

merkeet4@ke--t:

S@,--ma1 (er) :

t@7-LSES'<.kDELIG(Xn)

inneholder:
-tylenglykol 18-22 i
2-(Butoksyetaksy)-e@-anal 10-1-S

'-I-semn4--ger:
.7arli-gved sveig4-.-g.Kan i-zr--tereeynene, huden ag lu-ftve4-ene.

-z-ae--n4-nger:

Unngi 4innind4.ngav d&-no/scrov"-e-@lke.Unngi kontakt med oynene og
"angvarig kontak@@ med huden. Mi bare anvandes pl godt ventilerte
steder. Fir man s-,o,zze- skyll s-raks grundig med store;.@ @ i oynene; I
mengder vann og kor.@@aktlege. Etter hudkontakt, vask med sipe ag
vann. Ved svelging, kontak- lege omgiende og vis denne beholderen
el-l-ere--;-ketten.Oloobevares u-.;-lgjengel4-gfor barn.

00

Korr. yrkeshyg. luf@.behov:
0-30 m3/1

Ovr4-geapplysninger om merkeetiketten:
Ovennevnte merking er baser-:ol tidligere merke'6orskrifter og vil
vere A 64innepi produk-let en tid fremover. Merk;-ngenvil
*-Midlert;-ddrstattes av folgende merking, som er basert p&
reviderte merkeforskr;-fter av januar 1998.

Sy.mool: ingen

Inneholder: 1,2-etand;-ol,2-(2-butoksyetoksy)-etanol

Kan irritere eynene, huden og luftveiene. Mi bare anvendes piLgodt
ventilerte steder. Unngi inn&nding av damp/sproytet&ke. Unng&
kontakt med eynene og langvarig kontakt med huden. F&r man stoffet
i eynene; skyll s-,@--aksgrundi-g med store mengder vann ag kontakt
lege. Etter hudkontak-., vask med slpe'og vann. t4lLikke'svelges.
Ved svelging, drikk to glass vann og kontakt lege umiddelbart.
Oapbevares utilgjengelig for barn.

YL-gruppe:
00
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S-zes-'-ellelover og beste=elser:

1. Forskz4-!ta= utarbeldelse og d;str;-busionav Heise-, M--ljo-og
S;-kkerhetsdatablad !or @larl;-gekjemikalier.
2. Forskrift am klass;-,':-ser4-ngog merking av farl4-gekje=4-kalier.
3. Forskrift am klass;--fisering,merking m.v. av sto!f Sam
kan med-ere m;-I-jofare.
4. Forskr;--ftam staf@.@kartotek.
S. Forskr4--4to.-ispes;-alavfall.
6.

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

16 ANDR-7 OPPLYSNINGE.4 AV BETYDNING FOR BRUKERNES SIKKERHET OG HELSE.
---------------------------------------------------------------------

Anvendelsesomr&der:

Filmdannende skurmkonsentrat .'orslukking av brann i hydrokarboner
og polare lose.-a;-dlereller vasker.

Vi-kz-;.gstekilde(r) ved umarbeidelsen av H,*4S-databladet:
Datablad fra 3M General of.44-ces,St. Paul, Minnesota, USA.

Arsak til oppdatering:

Hele datablade&- e= rev;-dert. T4-1-passe"@nye merke- og
HMS-databl-ad4-o=sk--i-4-ter,fastsatt i januar 1998. Etc.

-gne oldolvs'ninger:

i.n@'or.-.iasjoneno& dette F,45-databladet er i henhold til v&re n&varende
ooolvsninger og beste oi3o!atn4-ngangiende riktig bruk og h&nd-@eringen
av dette produktet under no=ale forhold. Enhver bruk av produk-@etSam
ikke er i samsvar med dette HIAS-da-.ablade&,,eller som medforer bruk av
produkzet i komb4-nasion med andre Drodukter eller enhve.-annen prosess
er brukerens ansvar.
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-TOLGEND7- PRODUKTER DEKKES AV DETTE HMS-DATABLADET:

3H ID-nr. XF-0008-0221-5
3M AFFF/ATC FC-602 Brannsluknin
gsskum Produksjon

3H ID-nz. X@'-0008-0100-1
3M Light Water3/6%AFFF/ATC Fire
Fighting Foam, FC-602,1000 L

3H ID-nr. XF-0008-0078-9
3M Light Vater3/6%AFFF/ATC Fire
F4-ghting Foam, FC-602, 20 L

3,'4ID-nr. XF-0008-0077-1
3M Light Water3/6%A.7.7F/ATC Fire
.74-ghtingFoam, FC-602, 200 L


