
ACUTE TOXICITY TO AQUATIC INVERTEBRATES (COROPHIUM VOLUTATOR)

TEST SUBSTANCE

Identity:A mixturecontainingperfluorooctanesulfonate,which may alsobe
referredtoas PFOS, FC-95 oras a component ofFC-201AF. (1-
Octanesulfonicacid)(CAS # 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% sulibnatedalkylethersalts,and 0.05% tolyltliazole.

The followingsummary applies toa mixture withincompletely
characterizedconcentrations ofimpurities.Data may not accurately
reflectthe toxkity ofthe fluorochemical component of the testsample.

METHOD:

Method: ASTM El367-90,Standard guideforconducting10 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
Testorganism age: Adults(4-8mm size)
Statisticalmethod: LC5ovaluescalculatedby PROBIT Analysis,National
Swedish EnvironmentalProtectionBoard (version2.3,1990). Calculationof
NOEC by single-factorANOVA followedby Bonferronisprocedure.
Test conditions:

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

Lighfing: Not given.
Stock and testsolutionpreparation: Each testconcentrationwas prepared
by adding testsubstance to600 g damp sediment and 200 mL ofseawater,
then shaken for3 hours. The sediment was splitintothreesubsamples, with
an overlayof400 mL seawater added toeach, and aeratedovernightbefore
studyinitabon.
Exposure vessels: 600 mL glassbeakers containing200 g oftestsediment
and 400 mL ofseawater,withcontinuousaeration.



Numberofreplicates:3
Numberofanimalsperreplicate:10
Number ofconcentrations:fourplusa blankcontrol
Waterchemistryduringthestudy:

pH range(0-10days):
8.0- 8.1(controlexposure)
7.8- 8.1(3020mg/kg exposure)

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

91 - 94 % (controlexposure)
49 - 97 % (3020 mg/kg exposure)

RESULTS

Nominal concentrations:Bk control,92.4,495,1030,and 3020 mg/kg (dry
weight).Referencesubstance(fluoranthene)at20.3 nig/kgdryweight.

Element values: 10-dayLCw = >3020 mg/kg (sedimentdryweight)
10-day NOEC = 495 rng/kg(sedimentdryweight)

Element valuesbased on nominalconcentrations

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

CONCLUSIONS

The testsample 10-day LC50was determined to be >3020 mg/kg (sediment
dryweight).The 10-day No Observed EffectConcentrationwas 495 mg/kg
(sedimentdryweight).

Validitycriteriafulfilledand referencesubstance was inthenormal range.

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

DATA QUALITY

Reliability:Klimischranking= 2.Thisstudymeets the criteriaforquality
testing.However, sample puritywas notpropedy characterizedand thestudy
lacksanalyticalconfirmationoftheamount offluorochemicalproportioninthe
solution.

REFERENCES

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

The followingtestresultswere obtainedwith"FC-201 AF LightWater Brand AFFP':

Toxicity:Skeletonema costatum 72 h EC!o (mgA): -50

Acartiatonsa 48 h LC. (MgA) : 34

Corophium volutator 10 d LCSO (mg/kgdryweight): >3020

The resultsrelatetothe productas suppliedby Novatech.
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PREFACE.-

Ecotoxicologicaltestswereperformedon "FC-201AF LightWaterBrandAFFF* inagreementwith

Novatech. The sampleisa concentratethatnormallywillbe usedina 1% solution.Testswere

conductedinaccordancewiththe "HarmonivedOffvhoreChemicalNotificationFormat"

(OSPARCOM 1995 /SFT 1998).

Theprojectwas carriedoutat RF -Rogaland Reseai-chfor3M Norge. Allthetestswere

performedby RF -Miljolab.Studydirectorwas SeniorEngineerIngerLisaAndersen.

The testresultsarepresentedinseparatesections.The resultsrelatetotheproductassupplied

byNovatech.

Y7zistestreportisissuedby a laboi-atoyyaccreditedbyNorwegian Accreditation(NA).

The accreditationstatesthatthelaboratorymeetstheNA requirementsconcerningcompetence,

equipmentand workingp?-oceduresforallthetestmethodscontainedintheaccreditation.

Italsostatesthatthelaboratoryhas a satisfactorvqualityassurancesystem,which includes

internalqualitycontrolschemes,participationin.interlaboratorycomparisons,and theuse of
certifiedreferencematerialsand secondaryreferencematerials.

The testsperformedarecoveredbj-theaccreditation.

Y7zistestreportmay notbe i-eproditcedinanyfoi-motherthaninfull,withoutthepermissionin

writingby RF -Miljolab.
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TEST REPORT,,
na IMF

t4ORSK ROGALAND

GROWTH INHIBMON TEST WITH THE MARINE AKOEDIIER*IG RESEARCH
*.PMB

ALGA Skeletonema costatum

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

TEST RESULT:

The 72 hoursEC50 was calculatedto-50 mg/l.

The testsubstancewas suppliedby Novatech,and thetestresultsrelatetothisproduct.

TEST DETAILS:

METHOD: NS-EN ISO 10253,1998:Waterquality-Marinealgalgrowthinhibitiontest
withSkeletoneinacostatumandPhaeodactylumtricomutum.

TEST ORGANISM: Skeletoneiliacovtatum,strainNIVA BAC 1. A stockcultureofthetest
organismiskeptatRF - RogalandResearch.

PREPARATIONS: Naturalseawater(salinity:-')4%o)fromanunpollutedsiteinByfjordwasused
asbasisforthegrowthmedium.Thewaterwasfilteredthrougha GF/C filter,
and brieflyheatedtoabout75'C priortouse.The seawaterwas enrichedwith
nutrientsaccordingtoISO 10253,and recommendationsfrom theParis
Commission.

Testsolutionswere preparedfrom a stocksolution.A stocksolutionof511.2
mg/iwas preparedby stirrino0.5112gramsoftheproductin I litreofgrowth0
medium. Otherconcentrationswere preparedfrom thisstocksolution.

INCU13ATION: Testculturesof50 ml were incubatedin100 ml flat-bottomedflaskson an
orbitalshaker,3 replicatesforeachconcentration.Testcultureswere inocu-
latedtoabout2000 cells/mlfrom an exponentially1

.
culum culture.-?Owmg mo

The testwas runundercontinuouslight(> 50 ILE/m-sek)fromfluorescent
tubesofuniversalnaturalwhitetype,ata temperatureof20 ± 2*C.

The testwas rL:nforabout72 hours,and subsamplesof 5 ml were takenfrom
thetestflaskseachday forgrowthmeasurements.Algalgrowthwas measured
by fluorescence.pH measurementswere performedasindicatedon datasheet.
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DATA ANALYSIS:

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

F,Cso: The inhibitoryeffecton thegrowth ofSk-eletonemacostatum isexpressedas the
concentrationofa productgiving50% reductionofgrowth rate(F@C50).This
effectconcentrationwas calculatedby interpolationbetween 32mg/l and
I00mg/l..

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

TEST RESULTS: Table 1. EC and NOEC valuesobtainedvvithSkeletonemacostatum.

Testsubstance EClo FCso EiCw

"FC-201 AIFLight -50
WaterBrand AFFF"

NOEC: 10

Valuesindicatecoricentrationsgiiing10*/%50*loand 90*loinhibitionofgrowth rate.Unitsinmgfi.
Valuesarecalculaiedb-ilinterpolatioti.NOEC arecalculaiedby usingthecomputerprogramme
GraphPad InStat3.17.

COMNENTS: The resultsarebased on growthratesforthetimespan 0 -72 h,theperiod
duringwhich thegrowth isconsideredtobe exponentialinthecontrolcultures
(seegrowthcun,es).

VALIDATION: The validitycriteriagiveninthetestprotocolarefulfilled,inthatthecontrol
celldensityincreasedby a factorofmore than16 inthetestperiod
(correspondingtoa growth rateofmore than0,9d7l),thecontrolpH didnot
varyby more than 1,0unitsduringthetestand the72 hourstestresultswith
3,5-dichlorophenolwas intherangenormallyfound.

Lab.ref.no.: 99312-1 \4,o

20.09.99Sample received.: ElinHorve Age Molversmyr

Testperiod: 04-07.10.99 Engineer SeniorResearchScientist
Reportdate: 05.01.2000 Analvticaltechnician QualityAssurance

Enclosed: Data sheets

Thistestreportisissuedby alaboratoryaccrc(litcdby Norwegian Accreditation(NA). The reportmay notbereproducedinany
form otherthaninfull,withoutthepcrmi.-,sioninwritingby RF -Miljolab.
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PRIMARY DATA:GrowthinhibitiontestwithSkeletonemacostatum

Testsubstance:"FC-201AFLightWaterBrandAFFF'

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

Measurement: The biomasswas measured byfluorescence;valuesinfluorescenceunits

Time: Growth pH pH
04-10.9905.10.9906.10.9907.10.99 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 0.999 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 1 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 0.13 0 0 0 1 0.00 1

Referencesubstace(3,5-dichlorophe1):
1.5mg/i 0.14 0.47 1.85 4.2 1.19 0.992
1.5mgA 0.16 0.43 1.45 3.3 1.06 0.996 8.3 8.2
1.5ma/I 0.16 1 0.49 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 resukofthe

reference
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GROWTH CURVES: GrowthinhibitiontestwithSkeletonemscostatum

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
32.00 1.94 7.6

100.00 0.00 100.0
100.00 0.00 100.0
100.00 0.00 100.0

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



Lab.refno.: Page10of31
99312-1

TEST FORTOXICITY

Marineherbivore:AcayWatonsa
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TEST REPORT -owan
ROGALAND

ACUTE TOXICITY TEST WITH THE RESEARCH

MARINE COPEPOD Acartia tonsa

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

TEST RESULT:

The48 hoursLC50wascalculatedto34mg/l.

The testsubstancewas suppliedby Novatech,and thetestresultsrelatetothisproduct.

TEST DETAILS:

MF,THOD: ISO/DIS 14669 - 1997:Water quality-Determinationofacutelethaltoxicity
tomarinecopepods (Copepoda,Crastacea).

TEST oRGANism: Acartiatonsa(Dana),suppliedby theMarineBiologicalLaboratory,
UniversityofCopenhagen.

CULTRVATION: The testorganismswere suppliedaseggs,and were cultivatedinaccordance
withthe"ParisConurussion-Ring TestProtocol"(VKI). Largecopepodites
and adultswere used inthetest.

PRF,PARATioNs: Naturalseawater(salinity:34 %o)from anunpollutedsiteinBAord was used
asbasisforthedilutionwater.The waterwas futeredthrougha GF/C filter

priortouse.

Testsolutionswere preparedfrom a stocksolution.A stocksolutionof 999.4
mg/lwas preparedby stirring0.4997grams oftheproductin0.5litreof
dilutionwater.Otherconcentrationswerepreparedfrom thisstocksolution.

INCUBANON: The testwas runm glasscontainers(28ml rolledrim vials)eachcontaining
25 ml oftestsolutionand 5 animals,4 replicatesforeachconcentration.The
vialswere keptundera 16h/8hlight/darkphotoperiodata temperatureof
20 :kI *C. pH and oxygen measurements were performedasindicatedon the

datasheet.

C--. -A7 1;1 $k'7 ';Inn F:@h@nris'a number.:9508SA800.
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DATA ANALYSIS:

CALcuLATIoNs: The effecton thesurvivalofAcartiatonsaisexpressedastheconcentrationof

a product lethalto 50% of thetestanimals (LC50). The combined mortality
per testconcentrationwere used forcalculation.The 24 hours and 48 hours

LC5o valuesand the 95% confidence limitwere calculatedby using the
standardprocedure PROBIT Analysis,National Swedish Environmental

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

NOEC: Calculationof NOEC (No Observed EffectConcentration)isdone by single-
factorANOVA followedby Bonferronisprocedure forcomparing each

concentrationmean with the controlmean.

TEST RESULTS: Table1. LC and NOEC valuesobtainedwitb:"FC-201AF LightWaterBrandAFFF'

Acartiatonsa 24 hours 48 hours

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

LC_,o 52 (37-71) 34

LC90 130 (92- 260) 93 (39-

NOEC: 32 10

Valuesindicateltr/o.5001aand 9001*lethalityafter24 and 48 hours. Unitsinmg4. Valuesare
calculatedbyPROBIT analysis,and 95% confidenceintervalsare indicated.NOEC are calculatedby
thecomputerprogramme GraphPad InStat3.0.

VALIDANON: The validitycriteria.given inthetestprotocolarefulfilled,inthatthedissolved

oxygen concentrationatthe end of the testwas greaterthan or equal to4 mg/l,
thepercentage mortalityin thecontrolswas lessthan I00/o,and the 48 hours

LCso of 3,5-(hchlorophenol(reference)was intherange normally found.

Lab. ref.no.: 99312-1

Sample received.: 20.09.99 ElinHorve Age Molversmyr
Test period: 06-08.10.99 Engineer Senior Research Scientist
Report date: 05.01.2000 Analyticaltechnician QualityAssurance

Enclosed: Data sheets

Thistestreportisissuedbya laboratoryaccreditedbyNorwegianAccreditation(NA).Thereportmay notbereproducedinany
formotherthaninfull,withoutthepemissioninwritingbyRF -Miljolab.
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PRIMARY DATA: AcutetoxicitytestwithAcartiatonsa

Testsubstance:"FC-201AF LightWater Brand AFFF"

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 1 1 1
10 20 s 1 0 1 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

Referencesubstan (3,5-dichlphenol):

5 5 5 0 2 0 2 5 4
1.0mg/l 30 5 5 5 1 0 0 3 1 3 0 15

7'heresuftwiththereferencesubstanceiswithintherangenormallyfound.
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Testsubstance:"FC-201 AF LightWater Brand AFFF"

Lab. ret.: 99312-1
Startdate: 06.10.1999

Afeasurements 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

-Referencesubstan (3,5-dichloTgh"i):

1.0MgA 7.7 8.1 7.3 8.2
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MarineAmphipode:Corophiumvolutator
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TEST REPORT

an
ACUTE TOXICITY SEDIMENT TEST WITH THE NORSK ROGALAND

AMEDr'ERING RESEARCH
MARINE AMPHIPOD Corophium volutator

TEST SUBSTANCE: "FC-201AF LightWaterBrandAFFF"

TEST RESULT:

The IOd LC50 was calculatedto>3 020 mg kg-1dry weight sediment.

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

TEST DET AILS:

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

Toxicity Tests with Marine and Estuarine Sediments.

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

CULTIVATION: The test organisms were supplied as adults (4-8 nun in size) and were held in

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

feeding.

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

Stavanger was used for dilution water. Sediment collected at an unpolluted site

was used for preparing test sediments. The sediment is a muddy sand and was

analysed for organic content and proportion siltfor each test.

Each test concentration was prepared by adding the product in 600 grammes

of dainp sediznent in a plastic bucket. 200 ml of seawater was added and the

bucket was shaken for 3 hours. The sediment was divided into three beakers,

400 nil of seawater was added to each, and the beakers were aerated over

night. 10 animals were then randomly selected for each beaker. A sample of

the damp sediment was analysed for water content, and allconcentrations are

calculated as mg kg-I sediment dry weight.

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

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

concentration. The beakers were kept under continuous aeration at a

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

indicated on the data sheet.

*%M:Pro6wrOlavHanssonmi15,P.O.Box2503U&M&", 4091Skwnger,Nwway.Tel.:+4751875000.Fmc+4751875200.Enbo*sonumber.:950884800.
L%I. ;; qM P,,,m,. Nrov. Tel.:+47 55 5A 38 50. Fax: +47 55 5A 38 60
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DATA ANALYSIS:

CALCULATIONS:TheeffectonthesurvivalofCorophiumvolutatorisexpressedastheconcen-
trationofa productlethalto50% ofthetestanimals(LC5o).The combined
mortalitypertestconcentrationwere used forcalculation.The 10 day LC50
valueand the95% confidencelimitarecalculatedby usingthestandard
PROBIT Analysis,NationalSwedishEnvironmentalProtectionBoard (Version
2.3,1990).Thisprogramme alsocalculatetestconcentrationslethalto 10% and
90% ofthetestanimals.

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

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

Corophium volutator 10days

LCIO 800

Lcso >3020

LC9D >3020

NOEC: 495

Valuesindicate10*/*.SOO/oand 90*1*lethalityafter10days.Unitsinmg kg" sedimentdryweight.
ValuesarecalculatedbyPROBIT analyslr@NOEC arecalculatedby thecomputerprogramme
GraphPadInStat3.0.

VALIDATION: The validitycriteriagiveninthetestprotocolarefulfilled,inthatthe
percentagemorteqityinthecontrolswere lessftm 15% and a testwith
Fluorantene(reference)was intherangenormallyfound,butthedissolved
oxygen concentrationwas lessthanrecommended (60O/o)inone ofthetest
concentrations(3020mg kg' dryweightsediment)afterfivedaysand inone
ofthereplicatesaftertendays. The sedimentusedisfound tobe within
acceptedlimitsfororganiccontentbutthesiltfractionisrecommended higher.

Table 2. Characteristicsofthesediment used fortesting

Organiccontent(O/o) Siltfraction(O/o)

0.7 0.8

Lab.refno.: 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

Thistestreportisissuedbyalaboratoryaccreditedby NorwegianAccreditation(NA).The reportmay notbereproducedinany
formotherthaninfull,withoutthepermissioninwritingby RF -Miljolab.
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PRIMARY DATA: AcutetoxicitytestwithCorophiumvolutator

Testsubstance: "FC-201AF LightWaterBrand AFFF"

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/kgdryweight) pr.cone. 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

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 (fluorranthe):

20.3 30
10 10 10 3 2 2

7

The resultwiththereferencesubstance iswithintherange-norrnallyfound.
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Testsubstance: "FC-201 AF LightWater Brand AFFF"

Lab. ref.: 99312-1
Startdate: 03.12.99

Wasurements of oxygen and pH.

Start 5 days 10 days

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

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

1030 95 8.1 87 8.0 89 8.1

3020 97 8.1 49 7.8 77 8.0

Referencesubstanc (fluoranthene):

20.3 95 8.1 90 8.1 90 8.1
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og Sikkerhe"sdatablad)

Ookl-*mentnr.: 10-414i-6 U--g4tt : 11/11/98 Versjon 06.01
7-.-s-.atzer : 03/11/98 Skr;vet ut : 04/01/99 Side 1 av ii

H,'-!S-databladeter utarbe-c!et av M;-Ijoavdelingen ved 3H Norge A/S.
Te@-e-Oon:63 64 75 00 / Telefax: 63 84 17 88

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

1 ID7-NTIFMNSJON AV KJ-=MT-.KALIET OG ANSV;@-ILIG FIRMA.
------------------------------------------------------------------------

@-',noortor:3M Norge A/S

Handel.snavn:
FC-602 LIGHT WATER B@LKND ATC PLUS

De*elarasjonsnummer, Produki---registeret:
?-nr.: 035337.

T-e@'.e-'on,Gi--'zin'6ormasjonssentralen:
22 59 .1300

------------------------------------------------------------------------
2 OPPLYSNING7-R OM KJEMISK SALAAENSETNING.
------------------------------------------------------------------------

:nfo---nas-ionan enkeltkomoonenter, fa=esymbol(er) og r4-sikosetninger

S--O,rFNAIIN CAS-,-,= VR-KT-PROSENT
--------------------------------------------------------------------
VA.NN 7732-18-5 58 63
1,2-ETANDIOL 107-21-1 20

FaresyrD.boler/risikosetninger:Xn; R:22
2-(2-BUTOKSY'-rTOKSY)-E-.ANOL / 112-34-5 12
(DIETYLENGLYKOLMONOBUTYLETER)

Faresymboler/risikosetninger: Xi; R:36
FLUORALKYL OVERFLATEAKTIV7- STOFF7-R Trade Secret I - 5
SYNTETISKZ OVE'RFLATEAKTIVE STOFFER Trade Secret I - 5
MAGNESIUMSULFAT 7487-88-9 1
TYKNERE Trade Secret 0.5 1.5
RESTER AV ORGANISKE FLUORKJEMIKALIER Trade Secret ikke kjent
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FC-602 LICHT WATER BRAND ATC PLUS

-----------------------------------------------------------------------
3 V:KT@-'GS*:T-
------------------------------------------------------------------------

V4-*-cz--gszeskadevi---kn;-nger

Ken irr;-tereoynene, huden og lu-;tve4-ene.

S4-kkerhet:

Spes;-a"-avl-all.

------------------------------------------------------------------------
4 7QRST7=j7L?ST'rLTAK.
------------------------------------------------------------------------

T;Itak evne:
Sky!! s--ra'<soyneme med rikelige mengder vann. Kontak- lege
um'i.ddel'nar=.

Tiltak hud:
Skvl-'A.huden med rikelige mengder vann. Evis irritasjonen vedvarer,
kontak-6 i-e-,e.

T4-1-takinnAnd;-ng:
Ev;-s symp@lomer oppst&r, bring vedkommende bor-@ fra
eksmoner;-ngskilden. Sorg for frisk luAl-6.Hv4Assymptomene vedvarer,
kontakt lege.

T4-1-=aksveIS4-ng:
Kontakt lege um;-ddel-ba=,--.Fremka!L brekn;-nger kun i sa=id med
med;-s;-nskpersonell. G;-aldri noe gjennom munnen til en bevi-sstles
person.

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

5 TT-LTAK Vr-D BRA.MNSLUKNT-NG.
------------------------------------------------------------------------

Egnet brannslukningsmiddel:
. Produktet er et brannslukkingsmiddel.

Ikke egnet brannslukningsmiddel:

Eksponeringsrisiko ved brann:
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FC-602 LIGHT WATER BRAND ATC PLUS

worbrenni-ngsorodukter ved brann:-

Prosed.vrerved slukk;-ng av brann:

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

6 T7-LTr'txV7-D UTT-LSIKTT-@@ UTSLIPP.
------------------------------------------------------------------------

?e=sonlige vernet;ltak:
Se verne@-ilt;kunder andre punkter i dette F-'4S-databladet.

7'-Itakved ut4-l-si-ktetu--sl-i-oo:
ventiler arnz&dem. So;-'-'-avgrenses umiddelbart. Dekk t;-J.med et
absorberende ma7:er4-al-e.Soi-11 samles opp =-@ddelbar-@. Rengjor
omr&det med vann. Pl---sse--esi en egnet beholder med lokk.

.7jer-ingav kjemikalieav-2a!l:
Se ounkt 13, .7]ernng av kjemikalieavilall.

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

:.A@NDTER7-NG OG
- ----------------------------------------------------------------------

Be*-;--gelserfor si!,ckerocabevaring:
- -ider hvor produk,6-e-kan ko=e i kontakt medMi ik.<elagres i om-"

mat eller leger,:-dler.Lagres ved temoera-@uz-under 49 grader
cels4-us.Lag--esved temperaturer over 0 grader celsius. Fold
behaideren tett 1-uk.*<e--nSLrproduktet ikke er ;-bruk.

U--2orenel;-gemateria'-er:

Vent;-las,ion:
Oppbeva@-erballasjen ol et godt ventiler%-.sted.

Sikkerhetstiltak for i forhindre brann:

Sikkerhetstiltak for & forhindre eksplosjon:
Ikkebrennbar.

Si-kkerhetstiltakfor A forh;-ndre statisk elaktrisi@@et:

.Torholdsreglerved bruk:
Hold emballasjen tezt lukke%-. Royking forbudz: Under bruk av
produktet kan royking for&rsake forurensning av tobakken og/aller
reyken og farl;ge dekomponeringsprodukter kan dannes. Se punkt 10,
s-labilitetog reakt;.vitat,skadelige dekomponenter.
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FC-602 LIGHT WATER BAMD ATC PLUS

----------------------
-------------------------------------------------Iw4S?O,%--R:.-:C;S.<ON':RO:.'-CG PE.RSO@ILIG VZRNEU"STYR.

---------------------------------------------------------------N---------

Oyevern:
unng! A fi damp, sorav eller tike i oynene. Bruk tette
vernebriller med ventiler.

Hindvern:
Bruk egnede verne-,aisker av hens 4-ktsmess4-gmateriale ved
h&ndzering av produktet. vernehansker av faigende materiale(r)
anbe!ales: But.viguni-@i;-.

Annet hudvern enn h&ndvern:
Unngi hudkontakt.

indedretts-.-ern:
Unngi 4--.nind4-ngav lugtb&rel.-materiale. Baser.-a& konsentrasjonen
av lu--;-'z-zorurensn--ngeri arbei-dsatmosfaren velges en av folgende
z

.
ype(r) godkjent Andedrettsvein: halvmaske med -@Litermot

orsa@4-ske damper ag vaske!o---n4-gepartikier: A/?2S7-.

Sveig4-ng:

Det mi i-kkeso4-ses,drikkes el-lerroykes under arbei-dmed
produkme=. Vask utsatte omr&der grund4g med s&ze og vann. Vask
hendere etter hiidtering og for spis4-ng.

Anbefait ven-lilasjon:
Ev;-sutsugningsven--ilasJon ikke er tilstrekkeli-g,mk egnet
godkjent Andedre@@tsvern benyttes. Sorg for tilszrekkelig
ventil-asjonsl;-kat damakonsentrasjonene holdes under anbefaite
admin4-strativeno,--Iuerog/eller kontroller spray aller tilke.

Adm. normer for forurensn4@ng i arbeidsatmosfare, Febr,--ar1996:

VA,NN (7732-14.8-5)
A.,merkn;-nger:ingen adm. no--m.

1,2-ET.aL.xbT-OL(107-21-1)
8-timers verdi Dc-.n:- (stev)
8-timers verdi-mg/m3: 10 (s",ov)
Takverd;-ppm: 25 (damp)
Takverdi mg/m3: - (damp)

2-(2-BUTOKSYT-TOKSY)-7-TANOL / (DIETYLENGLYKOL,'40NOBUTYLETER) (112-34-5)
.8-timers verdi opm: 35
Anmarkninger: Amerikansk grenseverdi anbefalt,av produsenten.
(Ingen norsk adm. no=).

FLUORALKYL OV-LRFLATEA:<TIV-z STOFF7-R (Trade Secret)
A=erkninger: Ingen adm. no=.

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

(Fie:pas 9)
;,nmerkninger:Zngen adm. norm.

TYKN7-R-7(Trade Secret)
'^nmerkninger:ingen adm. norm.

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

------------------------------------------------------------------------
9 FYST-SKT-OG KJ7-MISX7- 7-GE'.4SKAPER.
------------------------------------------------------------------------

Tilstandsform.,farge, lukt: Ugjennamsi-ktig,rava'arvet,
V;-skes vaske.

ca. 8.5

Kakeounkt/-interval-'-: ca. 93.00 C (Begynnende)

Sr,.el---enunkt/-;nterval-!-: T-kkerelevan-6

Fi.a,m-aeounk@l: ingen (Se@la-zlashCC)

Se'@van@-ennalighet: ikke relevant

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

-ks-z:osjonsgrenser,ovze: ikke rel-evant

Damotrvkk: ca. 16 mrrLEg (Kalkuler,@v/20 C)

Lose!;-ghet ;-vann: Blandbar.

S.oes4--z;-kkvekt: ca. 1.06 (vann=l)

Dar,io=e---Ihet: ca. 0.85 (luf-@-1) (Kaikulert
v/20 C)

Flykti-georganiske @lorbindelser(VOC) - 339 g/l SCAQMD (Kaikulert
V/20 C)

Fordamoningshastighet: < 1 (butylacetat-1)

viskositet: Ikke kjent

------------------------------------------------------------------------
10 STABILITET OG REA@.(TIVITET.
---------------:---------------------------------------------------------
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FC-602 LIGHT WATER BRAND ATC PLUS

Forhold som skal-unngis:

,Mater4-alersom skal unng&s:
';.kkekjert.

:arl-ge soal-tn;-ngsorodukter:
Karbonmonoks;-d og karbond;-oksid. Hydrogen! luor;-d.Giftige damper,
gasser eller part;-kler. Te.-misk dekomponer;-@g av bruksferdi-g
bland;--gforventes ikke A representere noen ris;-ko.

S@lab;-litetog reakt4-vitet:
Stabilt. Fax-ligpolymerisasjon vil ikke forekomme.

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

11 OP?LYS.V:NG7-R 0,'4
------------------------------------------------------------------------

E!@gekter cyne:
M4-ldeve4-r=4---asion:symptomer kan vere redhez, hevelse, smerter og

r--@t4-'ekzerhud:
L4;-I-dhud-@--r'-=asjon(etter langvarig eller gjentatt kontakt):
svm tomer kan vere rodhet, hevelse og kloe.p

En enkelt overeks-oonering som overstiger anbe!alte adm4-ni-strative
no--.n.er,kan -'aretil:

?ivi-rkni-ngav sentralnervesystemet: symptomer kan vare hodep;-ne,
orhet, sovn;-ghet, manglende koordinasjonsevne, nedsatt
--eaksionsevne,sioret tale, svimmelhet og i eks--remetil'6eller
bev;-sstloshe--.

Irr;-tasjon(evre lu@'tve;-er):symptomer kan vmra sirhet i nese og
svelg, hos@l----gog nysing.

E!z@ek@-ersvelging:
Dyreforsek u--!ortmed organiske fluorkjem;-kalier,som finnes L
dette produktat, viser effekter som lever@lorstyrrelser,vekttap,
manglende appetitt, slovhet samt effekter som pivirker neurologi,

bukspy"--t,blnyre og hematologi. Det foreligger ingen kjen,6e
helseef!ekter 46ormennesker fra eksponering overfor organiske
!luorkiemikal-4@ern&r de brukes som forutsatt og i henhold til

veiledning.

Svelging kan -4oretil:

.Pivirkning av nyrene: symptomer-kan vare redusert uri=engde, blod
i urinen og ryggsmerter.

Aspi-rasjonspneumoni (Lungebetennelse som skyldes at fremmedlegemer
kommer ned i lungene. En alminnelig hrsak til tilstanden er
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FC-602 LIGHT WA'-PERBRAND AiC PLUS

oookast. svnotomer kai vare hosting, pustevansker, gisping,
hoste Opp blod og lungebetennelse som kan vare livs@@ruende.

Informasjon om allerg4-,overfolsomhet:

Kre-4zfre:rkallendeegenska.oer:

Arveszoffskade!4-ge egenskaper:

Reproduksjonsskadeli-ge egenskaper:

Andre skadev4-rkninger, he!-se:
De=te orodukzet i--nehaideren eller fiere organ4ske
@-luorkieri@-kaii-er,som mu!4-gens kan absorberes og lagres 4-kroppen
over lengre ti-d,enten som u*-gangsTole@<yleteiler som
nedbrytn;--gsstof--2er(metabolit-@er), og kan akkumuleres ved
gientatte eksmoneringer. De@-foreligger ;-ngenkjente helseef@lekter
,or mennes!-,erfra ekspone@-4-g overfor organiske fluorkjemikalier
nir de brukes som forutsatt og i henhold ti-ive;-Iedning.

.7orekomsten av argan4-s!<efluorkiem4-ka!4-eri blodet til den
generelle befolkn;-ngen og underpoculasjoner som arbeidere, ha--
vart P.@ibl;-ser@-s4-den 1970 A=ene. 3Ms eoi-demiol-og4-skestudier av
egne arbe4-dere v;-ser ingen skadel;ae e-f4@ekte=.

E-@resym-' ved-@ozende oroduk--ets g4--ft;-gheter zilgjengelig PA
.CA.oresporsel.

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

12 OPPLYSNIVG7--.A OM ',4-7LjOF.;R-7.
-------------------------------------------------------------------------

Pers @-stens/ Biolog"isk nedbrytbarhe-1:
Dette produktet inneholder en eller i'lereargani-ske
fluorkjemikal;-ersom muligens i-kkeer nedb.-y-.bareog forblir i
m;-ljoet(persis-lente).

Okatoksikologiske data:
Et 3M m4-ljo-produkzdatablad er tilgjengelig pA foresporsel.

Andre skadevirkninger, m4-ljo:
Nedbrytbarhet:

COD (Chemical Oxygen Demand): 0,552 g/g;
900 5 dagers (Biochemical oxygen Demand): 0,254 g/g;
BOD 20 dagers: 0,422 g/g;
20 dagers BOD/COD: 0,76.

Akvatisk giftighet:

96 timers LCSO for fisk (rathead minnow (Pimeohales cromiatlasi):>
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1000mg/l;

48 t4-r"ersECSO !or daohnia (Daphnia magna): 1000 mg/l;
5 m4-nutzersog 15 mz-nutters TC50, Photobacterium phosphoreum
(M;-crotoxS.vste.-i):henholdsvi-s2!0 mg/l og 220 mg/l.

Sorg -.'orav4-al@l-shindteringi*-z.gjeldende forskr;-fter.

------------------------------------------------------------------------
13 Fjz-RNING AV KJEMIKALZEAVFALL.
--------------------a----------------------------------------------------

metoder 4or fjerning av kjem4kalieavlall:
soe;;-alavfall.Lever avo6alltil'en offen-,Ii-ggodkjent i-nnsamier,
nottaks- eller behandlingsanlegg for.'spesi-alavfal-1.

lknbe!a!--e
:@.OV'-:'DKAT-7-GOR!07: kV-7.kLL FRA ORGANISKE PROSESS':,R.
UND7-.R.'<.:kTEGORZ07 06: Avfall Ira PBDB av 46ettstof@ser,si-oe,
=engjor-*-ngsmidler,desinfeksjonsm4-dler og kosmetikk.
7-AK-kade 07 06 03: .=.alogener@,earganiske losem;-dler, vaskeveske,-,@
og -noderlut.
lv'alls=o!4nu=er: 7151 Organ;sk avlail med halogen..6

Spes;-el-l-ekamponen@-er: Etylengl-ykol, fluor!orb;-ndelser.

------------------------------------------------------------------------
14 OPPIYSNT-NGER OM T.IA44S?ORT.
------------------------------------------------------------------------

ADR-kiasse:

siffer:

bokstav:

margnummer:

CEFIC-kort:

UN-nummer:

ICAO-kiasse: -

ZMDG-klasse: -

rMDG-side: -

EMS-ar.: -

MFAG: -
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Ovrige ooolvsninger:
t'ranscartfarlig gods

------------------------------------------------------------------------
15 O?PIYSLql'&4Gr-ROM LOV-ZR OG FORS.K.RIFTER.
------------------------------------------------------------------------

merkeet;@kett:

S%,-.nbol(er):
H7-LSES'<ADELIG (Xn)

Znneholder:
7-tyleng'.ykol18-22 1
2-(Butoksyetoksy)-e@-anol 10-1-5

R-sezn4--ger:
arli-gved sveig;--g.Kan ;zr4tere oynene, huden og luftve;ene.

3-sezn4-nger:
Unngi 4;.nnind;-ngav d&-ni)/sprov-@--e-.Lke.Unagi konta.<-.med eynene og
I-angvarigkontak@@med huden. Mi ba--eanvendes pl godt ventilerte
szeder. Fir man sto';--i"2eti eyrene; skyll s-,raksg.-undigmed store
mengder vann og kontakt lege. Etter hudkontakt,vask med s&pe og
vann. Ved svelg4-ng, kontak-@lege omglende og vis denne beholderen
eller e@-4-ketten.ocobevares ut;-lgjengel;-gfor barn.

00

Kozr. yrkeshyg. lu!tbehov:
0-30-m3/1

Ovr--geooplysninger om merkee-@ikezten:
Ovennevnte merking er basert pi tidligeremerke'6orskrifterog vil
vare & finne p& produk-@eten tid fre=ver. Merk,-ngenvil
I-Midlert;-dtrstattes av folgende merking, som er basert p&
reviderts merkefors*<r;-fterav januar 1998.

Svmbol: Ingen

Inneholder: 1,2-etand;-ol,2-(2-butoksyetaksy)-etanal

Kan irritere oynene, huden og luftveiene.Mi bare anvendes p& godt
ventilerte steder. Unngi inninding av damp/sproytet&ke.Unngi
kontakt med eynene og langvarig kontakt med huden. F&r man stoffet
i eynene; skyll s@-raksgrundi-gmed store m ngder vann og kontakt
lege. Etter hudkontakt, vask med s&pe'og V:nn. Mi ikke'svelges.
Ved svelging, drikk to glass vann og kontakt lege umiddelbart.
Oopbevares utilgjengelig for barn.

YL-gruppe:
00
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Spes4-ellelover og beste=elser:

Forskr4@fta::utarhe4delse og d;str;busjo- av Heise-, M41jo- og
S4kkerhetsdatablad for-larl4-gekj;mik;lier."
2 Forskrift am klass;!4ser;ng og merking av farl4ge kje=4kalier.

73 Forskrift am klass4fisering, merking m.v. av s@off Sam
k;n med-2orem;ljofare
4. Fors.@r;--ft;-msto!,Z*kartotek.
S. Forskr4-,-gto--tsoes4-alavfall.

7-tc.

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

16 AIDRE OPPLYSNINGER AV BETYDNING FOR BRUKERNES SIKKEREET OG HELSE.
------------------------------------------------------------------------

Anvendelsesomr&der:

Filmdannende skumkonsentrat 'or slukking av brann i hydrokarboner
og polare lose@-i;-dlereller vasker.

Vikt;-gstekilde(r) ved utarbeidelsen av ?LMS-databladet:
Datablad f--a3Lu.General Of-@-Ices,St. Paul, Minnesota, USA.

L-sak til oppdatering:

Hele datablade@ ez rev;-dert. T4-1-passe"@nye merke- og
F.MS-databi-ad--20=-3k@--4ifter, fastsatt i januar 1998. Etc.

@-'gne ooolys*n;-nger:

.Lnfor-.nasjoneno& dette F.,MS-da-,abladeter i henhold til vkre n&varende
Opp!-vsn,'-ngerog beste ooo!atning ang&ende riktig bruk og hind-leringen
av detze a--oduktet under no--&male'6orhold.Eahver bruk av produktet som
ikke er i samsvar med dette HMS-databladet, eller som medforer bruk av
produkte-- i komb;-nasi.onmed andre produkter elle--enhver annen prosess
er brukerens ansva--.
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.70LGE4ND7-PRODU-.<TER DEXXES AV DETTE HMS-DATABLADET:

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

3H ID-nz. XF-0608-0100-1
3H Light water3/6%AFFF/ATC Fire
Fighting Foam, FC-602,1000 L

3LM 10-nr. XF-0008-0078-9
3M Light Water3/6%AFFF/ATC Fire
F4-ghting Foam, FC-602, 20 L

3,4ID-nr. XF-0008-0077-1
3m Light Water3/6%Ar7F/ATC Fire
F;-ghting Foan, FC-602, 200 L


