
ACUTE TOXICITY TO AQUATIC INVERTEBRATES (ACARTIA TONSA)

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% tolyltriazole.

The followingsummary applies to a mixture with incompletely
charactedzed concentrations of impurfties.Data may not accurately
reflectthe toxicityofthe fluorochemical component of the testsample.

METHOD:

Method: ISO/DIS 14669-1997:Water quality- Determinationofacute
lethaltoxicitytomarine copepods (Copepoda, Crustacea).
Type: Acute static
GLP: No
Year completed: 2000
Species: Acartiatonsa
Supplier:Testorganismscultivatedfromeggs suppliedby MarineBiological
Laboratory,UniversityofCopenhagen, Denmark.
Analyticalmonitoring: pH and dissolvedoxygen
Exposure period: 48-hours
Test organism age: Large copepoditesand adults
Statisticalmethod: LC5ovaluescalculatedby PROBIT analysis,Nabonal
Swedish EnvironmentalProtectionBoard (Version2.3,1990). Calculationof
NOEC by singlefactorANOVA followedby Bonferronisprocedure.
Test conditions:

Dilutionwater: Filterednaturalseawater (34pptsalinity)from an
unpollutedsiteinByfjordoutsideofStavanger,Norway.
Dilutionwater chemistry: Not given.

Lighfing: A dailyphotopedod of16 hours lightand 8 hours darkwas
maintainedthroughoutthetestingperiod.
Stock and testsolutionpreparation: A 999.4 mg/L primarystocksolution
was prepared by diluting0.4997 grams oftestsubstance in0.5L ofwater.
Aliquotswere thenadded directlytowater intestvesselstocreatetest
solutions.

Exposufs vessels: 28 mL rolledrim vialscontaining25 mL oftestsolution
Number of replicates:4



Number ofanimalsperreplicate:5
Number ofconcentrations:fiveplusa blankcontrol
Waterchemistryduringthestudy:

pH range(0-48hours):
8.1- 8.1(controlexposure)
8.0- 8.1(100 mg/L exposure)*

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

7.2- 7.6mg/L (controlexposure)
5.6- 7.7mg/L (100 mg/L exposure)*

100 mg/L (intemiediateconcentration)exposure valuesused
because the highesttwo concentrationsused resultedintotalmortality
by 24 hours.

RESULTS

Nominal concentrations: Bk control,10,32, 100,320,and 999 rng/L.
Reference substance(3,5-dichlorophenol)at1.0mg/L.

Element values: 24-hourLC50 = 52 (37-71) rng/L
48-hourLC50 = 34 mg/L (Clnotcalculable)
48-hour NOEC = 10 mg/L

Element valuesbased on nominal concentrations

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

CONCLUSIONS

The FG-201AF 48-hour LC50was determinedtobe 34 mg/L. The 48-hour No
Observed EffectConcentrationwas 10 mg/L.

Validitycriteriafulfilledand referencesubstance was innormal range.

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

DATA QUALITY

Reliability:Klimischranking= 2.This studymeets thecriteriaforquality
testing.However, sample puritywas notpropedy characterizedand the study
lacksanalyticalconfirmationoftheamount offluorochemicalproportioninthe
solution.
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Summary:

The followingtestresultswere obtained with "FC-201 AF Light Water Brand AFFP':

Toxicity:Skeletonema costatum 72 h ECso (mg/1): -50
Acartiatonsa 48 h LCSD (mg/1): 34

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

The resultsrelatetothe productas suppliedby Novatech.
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PREFACE:

Ecotoxicologicaltestswerepeiformedon"FC-201AFLightWaterBrandAFFF"inagreementwith
Novatech.Thesampleisa concentratethatnormallvwillbeusedina 1% solution.Testswere
conductedinaccordancewiththe"Harmoi7ivedOffvhoreChemicalNotificationFormat"

(OSPARCOM 1995/SFT 1998).

TheprojectwascarriedoutatRF-RogalandReseai-chfor3MNo?-ge.Allthetestswere
performedbyRF -Miljolab.StudydirectorwasSeniorEngineerIngerLisaAndersen.

Thetestresultsarepresentedinseparatesections.Thei-esultsrelatetotheproductassupplied
byNovatech.

Thistestreportisissuedbyalaboi-atoyyaccreditedbyNorwegianAccreditation(NA).
7'heaccreditationstatesthatthelabot-atorymeetstheNA requirementsconcerningcompetence,
equipmentandworkingpi-ocedtiresforallthetestmethodscontainedintheaccreditation.
Italsostatesthatthelaboratoryhasasatisfaclorvqualityassurancesystem,whichincludes
internalqualitycontrolschemes,participationininteriaboratorycomparisons,andtheuseof
certifiedreferencematerialsandsecondaryreferencematerials.

Yhetestsperformedarecoveredbj.?theacci-editation.

Y7zistestreportmaynotbereproditcedinanyfoi7notherthaninfull,withouttheperrnissionin
writingbyRF -Miljolab.
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TEST REPORT
an

A 4G ROGALAND
GROWTH INHIBITIONTEST WITH THE MARINE RESEARCH

ALGA Skeletonemacostatum

TEST SUBSTANCE: "FC-201AF LightWaterBrandAFFF"

TEST RESULT:

The 72 hours EC50 was calculatedto -50 mg/l.

The testsubstancewas suppliedbv Novatech, and the testresultsrelatetothisproduct.

TEST DETAILS:

METHOD: NS-EN ISO 10253, 1998: Water quality-Marine algalgrowth inhibitiontest
with Skeletonet?iacostalum and Phaeodactylum tricomutum.

TEST ORGANISM: Skeletoneiliacovtatum,strainNIVA BAC 1. A stockcultureof thetest

organism iskept atRF - Rogaland Research.

PREPAMTIONS: Natural seawater (salinity:'-')4%o) from an unpollutedsiteinByfjord was used

as basisforthe growth medium. The water was filteredthrough a GF/C filter,

and brieflyheated to about 75'C priortouse. The seawaterwas enrichedwith
nutrientsaccording to ISO 10253, and recommendations from theParis

Conunission.

Test solutionswere prepared from a stocksolution.A stock solutionof 511.2

mg/l was prepared by stirring0.5112 grams ofthe productin I litreof growth

medium. Other concentrationswere prepared from thisstocksolution.

INCUBATION: Test culturesof 50 ml were incubatedin 100 ml flat-bottomedflaskson an
orbitalshaker,3 replicatesforeach concentration.Testcultureswere inocu-

latedtoabout 2000 cells/mifrom an exponentially1 culum culture.

JA

_?owing ino

The testwas run under continuouslight(> 50 gE/m Sek)from fluorescent

tubesof universalnaturalwhite type,ata temperatureof 20 ± 2*C.

The testwas rL7-nfor about 72 hours,and subsamples of 5 ml were taken from
thetestflaskseach day forgrowth measurements. Algal growth was measured

by fluorescence.pH measurements were performed asindicatedon data sheet.
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DATA ANALYSIS:

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

E,C5o: The inhibitoryeffecton thegrowth ofSk-eletonemacostatum isexpressed asthe
concentrationofa productgiving50% reductionofgrowthrate(F@C50).This
effectconcentrationwas calculatedby interpolationbetween 32mg/l and
I00mg/l..

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

TEST RESULTS: Table 1. EC and NOEC valuesobtained%%ithSkeletonemacostatum.

Testsubstarce EClo FC50 EiC"

IIFC-201AF Light -50
Water Brand AFFF"

NOEC: 10

Valuesindicateconcentrationsgiiing101/..5001oand 90*loinhibitionofgrowth rate.Unitsinmgl7.
Valuesarecalculatedki,inierpolation.NOEC arecalculatedby usingthecomputerprogramme
GraphPad InStat3.t7.

COMNENTS: The resultsarebasedon go-,wthratesforthetimespan 0 -72 h,theperiod
duringwhich thegroaqh isconsideredtobe exponentialinthecontrolcultures
(seegrowthcurves).

VALIDATION: The validitycriteriagiveninthetestprotocolarefulfilled,inthatthecontrol
celldensityincreasedby a factorofmore than16 inthetestperiod
(correspondingtoa growthrateofmore than0,9d7l),thecontrolpH didnot
varyby more than1,0unitsduringthetestand the72 hourstestresultswith
3,5-dichlorophenolwas intherangenormallyfound.

Lab.ref.no.: 99312-1
Sample received.: 20.09.99 ElinHorve Age Mol@lsrm@
Testperiod: 04-07.10.99 Engineer SeniorResearchScientist
Reportdate: 05.01.2000 Analvticaltechnician QualityAssurance

Enclosed: Data sheets

ThistestreportisissuedbyalaboratoryacereiiitedbyNorwegianAccreditation(NA).The reportmay notbereproducedinany
formotherthaninfull,withoutthepcrmissiuninwritingbyRF -Miljolab.



Lab.ref.no.: Page7of31
99312-1

PRIMARY DATA: GrowthinhibitiontestwithSkeletonemacostatum

Testsubstance:"FC-201AFLightWaterBrandAFFF"

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

Measurement: The biomasswas measured byfluorescence;valuesinfluorescenceunits
Time: Growth pH pH
04.10.99105.10.99 06.10.9907.10.99 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 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 1 7.3 63 2.11 1 0.999 1

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 0.00

Referencesubstace (3,5-dichlorophe1):
1.5mg/i 0.14 1 0.47 1.85

4'2 1.19 0.992
1.5mg/l 0.16 0.43 1.45 3.3 1.06 0.996 8.3 8.2
1.5mg/l 0.16 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

9 0*16IO-l'..1 0.

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 resultof the

.4mm n . C m n n n m ^^ 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-201AF 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

----------------------------------------------------------------------
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TEST REPORT
no

NMK ROGALAND
ACUTE TOXICITY TEST WITH THE AKKREDITERING RESEARCH

MAIUNE COPEPOD Acartia tonsa

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

TEST RESULT:

The 48 hours LC50 was calculated to 34 mg/l.

The testsubstance was suppliedby Novatech, and thetestresultsrelateto thisproduct.

TEST DETAELS:

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

TEST oRGANism: Acartiatonsa(Dana), suppliedby theMarine BiologicalLaboratory,

Universityof Copenhagen.

CULTIVATION: The testorganisms were suppliedas eggs, and were cultivatedinaccordance

with the"ParisCommission --Ring Test Protocol"(VKI). Large copepodites
and adultswere used inthe test.

PREPARATIONS: Namml seawater(salinity:34 %o) from an unpollutedsiteinBAord was used
as basisforthedilutionwater. The water was filteredthrough a GF/C filter

priorto use.

Test solutionswere prepared from a stock solution.A stocksolutionof 999.4
mg/l was preparedby sfining0.4997 grmns of theproduct in0.5 litreof

dilutionwater. Other concentrationswere prepared from thisstock solution.

INCU13AnON: The testwas run inglasscontainers(28 ml rolledrim vials)each containing

25 ml of testsolutionand 5 animals,4 replicatesforeach concentration.The
vialswere kept under a 16h/8h light/darkphotoperiod ata temperatureof

20 ± 1 *C. pH and oxygen measurements were performed as indicatedon the
data sheet.

Anol KL-,@ Tf4,-+4751875000.Fax:+A751875200. Enterprisenumber.:950884800.
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DATA ANALYSIS:

CALCULATIONS: TheeffectonthesurvivalofAcartiatonsaisexpressedastheconcentrationof
a productlethalto50% ofthetestanimals(LC5o).The combined mortality
pertestconcentrationwere usedforcalculation.The 24 hoursand 48 hours
LC50 valuesand the95% confidencelimitwere calculatedby usingthe
standardprocedurePROBIT Analysis,NationalSwedish Environmental
ProtectionBoard (Version2.3,1990).Thisprogramme alsocalculatetest
concentrationslethalto 10% and 90% ofthetestanimals.

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

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

Acartiatonsa 24 hours 48 hours

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

LC50 52 (37-71) 34( - )

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

NOEC: 32 10

Valuesindicate1001o.5001oand 9001olethalityafter24 and 48 hours. Unitsinmgll Valuesare
calculatedby PROBIT analysis,and 9S% confidenceintervalsare indicated.NOEC are calculatedby
the computerprogramme GraphPad InStat3.0.

VALMATION: The validitycriteria,giveninthetestprotocolarefulfilled,inthatthedissolved
oxygen concentrationattheend ofthetestwas greaterthanorequalto4 mg/l,
thepercentagemortalityinthecontrolswas lessthan 10%, and the48 hours
LC5o of 3,5-(hchlomphenol (reference)was in therange normally found.

Lab. ref.no.: 99312-1
e"., )Z\Of@ Tse ff/t@@YSI-

v
Sample received.: 20.09.99 Elin Horve Age Molversmyr

Test period: 06-08.10.99 Engineer Senior Research Scientist

Report date: 05.01.2000 Analyticaltechnician Quality Assurance

Enclosed: Data sheets

Thistestreportisissuedby a laboratoryaccreditedby Norwegian Accreditation(NA). The reportmay notbe reproducedinany
form otherOm infull,withoutthepermissioninwritingby RF -Miljolab.
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PRIMARY DATA: AcutetoxicitytestwithAcartiatonsa

Testsubstance:"FC-201AFLightWaterBrandAFFF"

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
(mg/1) 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 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-dichlphenol):

30 5 5 5 3
5 5 5 0 2 0

1.0mg/i 1 0 0 1 3 0 15

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

Lab.ref.: 99312-1
Startdate: 06.10.1999

Measurements of oxygen and pH.

Start 24 hours 48 hours

Concentration Oxygen pH Oxygen pH Oxygen pH
(mgA) (mgA) (mgA) (MgA)

r,ontrol 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-dichlorophen@1):

1.0mgA 7.7 8.1 7.3 8.2
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TEST REPORT

naACUTE TOXICITY SEDIMENT TEST WITH THE ROGALAND
A RESEARCH

MARINE AMPHIPOD Corophium volutator

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

TEST RESULT:

The IOd LC50 was calculatedto>3 020 mg kg-1dryweightsediment.

The testsubstancewas suppliedby Novatech, and thetestresultsrelatetothisproduct.

TEST DETAILS:

METHOD: ASTM E1367-90, Standard Guide For Conducting 10 day StaticSediment
ToxicityTestswith Marine and EstuarineSediments.

TEST oRGANism: Corophium volutator,ftom an unpollutedsitenear Trondheim.

CULTIVATION: The testorganisms were suppliedasadults(4-8mm insize)and were held in

aeratedseawaterat 15'C. A small amount ofnaturalseaweed was used for
feeding.

PREPARANON: Natural seawater(salinity:34 %o) from an unpollutedsiteinByfjorden outside
Stavangerwas used fordilutionwater. Sediment collectedatan unpollutedsite
was used forpreparingtestsediments. The sediment isa muddy sand and was
analysed fororganiccontentand proportionsiltforeach test.

Each testconcentrationwas preparedby adding theproduct in600 grammes
ofdamp sediment ina plasticbucket. 200 ml ofseawaterwas added and the
bucket was shaken for3 hours. The sediment was dividedintothreebeakers,
400 ml of seawater was added to each,and thebeakers were aeratedover
night. 10 animals were then randomly selectedforeach beaker. A sample of
thedamp sediment was analysedforwater content,and allconcentrationsare
calculatedas mg kg-Isediment dry weight.

INCUBATION: The testwas run inglasscontainers(600 ml) each containing200 g oftest
sedimen@ app. 400 ml of seawater and 10 animals,3 replicatesforeach

concentration.The beakerswere keptunder continuousaerationata

temperatureof IS +-I'C. pH and oxygen measurements were performed as

indicatedon thedata sheet.

ii

%M-. P,.6. Ok Hn...i 15,P.O.B..2503LA.&.ug,A091SftvaW,Nmvmy.IW.:+47518750 00.Fcoc+47518752 00.Entwprisenumber.:9"848W.
- @cks. ii CMR Bwoon.Norway.Tel.:+A7555A38 50.Fax:+A755543860
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DATA ANALYSIS:

CALCULATIONS: The effecton thesurvivalofCorophiumvolutatorisexpressedastheconcen-
trationofa productlethalto50% ofthetestanimals(LCso).The combined
mortalitypertestconcentrationwere used forcalculation.The 10day LC50
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 LlghtWater Brand AFFP'

Corophium volutator 10days

Lclo 800

LC50 >3020

Lcgo >3020

NOEC: 495

Valua indicatelo*/o,50% and 90% lethalityafter10 days. Unitsin mg he' sedimentdry weight
Valuesare calculatedby PROBIT analysis.NOEC are calculatedby thecomputerprogramme
GraphPad InStat3.0.

VALIDANON: The validitycriteriagiveninthetestprotocolarefulfilled,inthatthe
percentagemortalityinthecontrolswere lessthan 15% and a testwith
Fluorantene(reference)was intherangenormallyfound,butthedissolved
oxygen concentrationwas lessthanrecommended (60%) inone ofthetest
concentrations(3020mg kg-1dryweightsediment)afterfivedaysand inone
ofthereplicatesaftertendays. The sedimentused isfound tobe within
acceptedlimitsfororganiccontentbutthesiltfractionisrecommended higher.

Table 2. Characteristicsofthe sediment used fortesting

Organiccontent Siltfraction(0/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
Reportdate: 05.01.2000 Analyticaltechnician QualityAssurance

Enclosed: Data sheets

Thistestreportisissuedby alaboratoryaccreditedbyNorwegianAccreditation(NA).The reportmay notbereproducedinany
form otherthaninfull,withoutthepermissioninwritingby RF -Miljolab.
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PRIMARY DATA: AcutetoxicitytestwithCorophium volutator

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
(mglkgdryweight) 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
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

Reference substanc (fluoranthe):

20.3 30
10 10 10 3 2 2

7

The resuftwiththe referencesubstance iswithintherange-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/.) (0/0) (0/.)

Control 94 8.1 91 8.1 91 8.0

92.4 94 B.i 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 8.1:1 90 8.1
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(Helse-, M*Ijo- og Sikkerhetsdatablad)

Dok!-mentnr.: 10-4146-6 Uzg;tt : 11/11/98 Versjon 06.01
rrs,:atter 03/11/98 Skrevet ut : 04/01/99 Side 1 av

H,@.!-c-databladeter utarbe4-det av.M;-ljoavdelingen ved 3M Norge A/S.
Tel-e-4on:63 84 75 00 / Telefax: 63 84 17 88

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

1 ZD-7L'4TZ17ZILkSTONAV KJ-zM-r.KALIET OG ANSVA.ZLIG FIRMA.
-------------------------------------------------------------------------

7,noorZor: 3M Norge A/S

Handelsnavn:

FC-602 -:.IGF.TWAT7-R BikAND ATC PLUS

Deklarasjonsnummer, Produk--registeret:
?-nr.: 035337.

'@"e@'.e-4on,Gi--I=in,&Oormasjonssentralen:
22 59 .13 00

------------------------------------------------------------------------
2 OP?LYSNING7.:t OM KjrMISK SA&v-MENSETNING.
-----------------------------------------------------------------------

::,.'o---nas,ionom enke 1tkomoon enter, faresymbol(er) og ri-sikosetninger

S--017FNAVN CAS-,-,:, VR-KT-PROSENT
----------------------------------------------------------------------
V.z"NN 7732-18-5 58 63
1,2-ETANDIOL 107-21-1 20

Faresymboler/risikosetninger: Xn; R:22
2-(2-BUTOKSY7-TOKSY)-E-.ANOL / 112-34-5 12
(DIETYLENGLYKOLMONOBUTYLETER)

Faresymboler/risikosetninger: Xi; R:36
FLUORALKYL OVERFLATEA.KTIV--- STOFFR-R Trade Secret I - 5
SY.NTETISKE OVE'RFLATEAKTIV-Z 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 LIGHT WATER BRAND ATC PLUS

------------------------------------------------------------------------
3 V:KT@-'GST=- r;LR-7MOM=-NT=-R.
------------------------------------------------------------------------

V;-*Kt--gsteskadev;--rkn;-nger

Kan irr;-tereoynene, huden ag luftve;-ene.

S4-kkerhet:

Spes;-&I-av!all.

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

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

T;-Itakevne:
Sky!! s--rakseynene med rikelige mengder vann. Kontak@. lage
u.T.';.ddelbar-=.

-"Itak hud:

Sky!-.'&.huden med rikelige mengder vann. Evis irritasjonen vedvare-r,
kontakt i-e-,e.

T'-I-ta*<inn&nd;-ng:
Ev;-s symp-@omer oppstir, bring vedkommende bor-, f@-a
eksooneri-ngskilden. Sorg for frisk lu,46 Hv4.ssymptomene vedvarer,
kon-@akt lege.

T4-1--:aksveig4-ng:

Kontakt lege umi-ddel-bart.Fremkall brekni-nger'<uni sa=ild med
med;-si-nskpersonell. G;-aldri noe gjennom munnen til en bevi-sstlos
person.

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

5 T7-LTAK VED BR.P"MNSLUKNT-NG.
------------------------------------------------------------------------

Egnet brannslukningsmiddel:
Produktet er et brannslukkingsmiddel.

Ikke egnet brannslukningsmiddel:

Eks.ooneringsr;-sikoved brann:
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FC-602 LIGHT WATER BRAND ATC PLUS

.7arbrenni--gsprodukmerved brann:

?rosed.vrerved slukk4-ng av brann:

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

6 T7-LTA@:<V=-D UT7-LSIK'!-'T-TUTSI'll?P.
------------------------------------------------------------------------

?ersonli-gevernet;-ltak:
Se vernetiltak under andre punkter i dette F.%iS-databladet.

-,-.Itakved ut-Isiktem u-s'Loo:
Ventiler omr&det. Soi-1-1-avgrenses umiddelbart. Dekk t;-!med et
absorberende mal:er4---l-e.So4-ll samles opo un4@ddelbar-6.Rengjor
omradet med vann. ?'-A-sseresi en egnet beholder med lokk.

.7jerningav kjemikalieav--all:
Se ounkt 13, .7]erningav kjemikalieav4lall.

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

7 u.@NDTZRT-NG OG
------------------------------------------------------------------------

Be--;--gelserfor si:<kercoobevari-ng:
- m-riderhvor produk-@et kan ko=e i konl--aktmedMi ikke lagres 4 o

mat eller leger,:-dl-ez.Lagres ved temoera-@ur under 49 grader
cels--us.Lag--es ved *temperatu--erove-- 0 grader celsius. i--old
beholderen tett 1-ukketnir produktet ikke er ;-bruk.

U4-orenel;-gemazeria@-er:

Vent;-Iasion:
Oppbevar erballasjen a& et godt ventile--tsted.

Sikkerhetstiltak for & forhindre brann:

Sikkerhetstiltak for & forhindre eksplosjon:
Ikkebrennbar.

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

.7orholdsreglarved bruk:
Hold emballasjen te=t lukke-@. Royking forbudz: Under bruk av
produktet kan royking for&rsake forurensning av tobakken ag/eller
reyken og farl;ge dekamponeringsprodukter kan dannes. Se punkt 10,
s-labilitetag rex-kt--vitet,skadelige dekomponenter.
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FC-602 LIGHT WATER BRAND ATC PLUS

------------------------------------------------------------------------CC PERSONLIG V'-rR!IT-U-.STYR.
---------------------------------------------------------------%---------

Oyevern:
UnngA A fk damo, sorav eller tike i oynene. Bruk tette
verne@)rillermed ventiler.

Hindve=n:
Bruk egnede verne-@aisker av hens 4-ktsmess;-gma--eriale ved
hkndtering av produktet. Vernehansker av folgende materiale(r)
anbefales: Butvigu=;-.

Annet hudvern enn h&ndvern:
Unng& hudkontakz.

Unngi i--n&ndi-ngav lu.gtb&rel.materiale. Baser-,o& konsentrasjonen
av lu---=-4o=urensn:-ngeri arbe4-dsatmosfaren vel;es en av folgende
-@ype(r)godkjenz &ndedrettsver'n: halvmaske med --!'Litermot

damoer ag vaskeform4-ge martikier: J%/?2S7-.

Sveig--ng:
Det mi-i-kke SO@-3es, drikkes el-ler roykas under arbei-dmed
produktez. Vask utsa--te omrider grund4-g med s&ze og vann. Vask
hendere e-@tezhindtering og for spis4-ng.

Anbe@'al-tven-@ilasjon:
Ev;-su-@sugningsventilasJon ikke er t4-lstrekkel-i-g,m& egnet
godkjent Andedre-.tsvern beny-@tes. Sorg for tilszrekkelig
ventil-asjon sl;-kat damakonsentrasjonene holdes under anbefal-@e
ac:.T,4-n--szrativeno--merog/eller kontroller spray eller tike.

Adm. no=.er -or forurensn4@ng i arbeidsatmos.4are, Februar 1996:

VANN (7732-'48-5)
Aimerkn;-nger: ingen adm. no--m.

1,2-ET.kNbT-OL(107-21-1)
8-t4-mersverdi ppn: - (stov)
8-tir.iersverdi- mg/m3: 10 (s-@ov)
Takverdi-ppm: 25 (da.-.ip)
Takve=di mg/m3: - (damo)

2-(Z-BUTOKSY7-TOKSY)-7-TANOL / (DIETYLENGLYKOLMON03UTYLT-TER) (112-34-5)
.8-timers verdi opm: 35
Anmerkninger: Amerikansk grenseverdi anbe!alt av produsenten.
(rngen norsk adm. norm).

FLUORALKYL OVERFLATEA:<-,:V'E STOFFER (Trade Secret)
A=erkninger: Ingen adm. norm.

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

tqis:Fas-91
Anmerkninger: Ingen adm. norm.

TYK.NT-'.1-7(Trade Secret)
An,.nerkninger:ingen adm. norm.

ORGA,*4!SKT-FLUORKJEMIKALIER (Trade Secret)
8-=i.,nersverd4- mg/m3: 0,1 Grenseverdi anbe!alt av 3,%!.

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

9 FYS-75XT- OG KJEMISXT- C-GENSKAPER.
------------------------------------------------------------------------

T4-1-szandsfor-.i,farge, lukt: ugjennoms4-ktig, ravI.a--vet,
v;-skos vaske.

ca. 8.5

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

Sr,.el-tenunkt/-4-n--ezval-!-: T-kkerelevant

ingen (Se@la--clashCC)

Se'6van"-ennp-lighet: ikke relevant

7-kso:osjonsgrenser, nedre: T-kkerelevant

-kso:osjonsgrenser, ovze: T-kkerel-evant

DaLmot:-vkk: ca. 16 mrc-:g (Kalkuler"@v/20 C)

Lose!;-ghet ;-vann: Blandbar.

S.oes,-z-4-kkvekt: ca. 1.06 (vann-1)

Dammzemthel&-: ca. 0.85 (luft=l) (.<alkulert
v/20 C)

Flyktige organiske forbindelser (VOC): - 339 g/l SCAW (Kaikulert

v/20 C)

Fordamuningshas%-.ighet: < I (butylacetat-1)

Viskos;-tet: Ikke kjent

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

10 STABILITET OG R-rA.XTIVITET.
---------------:---------------------------------------------------------
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FC-602LIGHT WATER BRAND ATC PLUS

Forhold som skal-unngis:

Mazer'aler som skal unng&s:
@.kkekjent.

@arl-ge soal-tn;-ngsprodukter:
Karbormonoks;-dog karbond;-oksid. Hydrogen! luori-d.GLfti-gedamper,
gasse= eller part;-kler.Te--miskdekamponer;-"gav bruksferd4-g
bland;-ngforventes ikke A representere noen ris4-ko.

s@@ab;-I-itetog reakz4.vitet:
Stab;-lt.razl;-gpolymerisasjonvil ikke foreko=e.

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

11 OPPLYSNING7-R OM HT-7-S%-'.7ARE.
------------------------------------------------------------------------

Ef.4ek-@ezey-e:
smerter ogt4;-ldeve4-r=;-@-asion:synptamer kan vare rodhe--,hevelse,

E@44-@ekzerhud;
'4;-I-dhud----r---:.as-4on(etter langvarig eller g-entatt kontakt):
svmlato.merkan vare rodhet, hevelse ag kloe.

En enkelt overeks=onering som overstiger anbefaite adm;-ni-strative
no-rmer,kan -4oretil:

?I-v4-rkni-ngav sentralnervesystemet: symptomer kan vare hodep;-ne,
orhet, sovn;-ghet,manglande koordinasjonsevne, nedsatt
.-eaksjonsevne,sioret tale, svimelhet og i eks@-remetil'6eller
bev;-sstleshe@-.

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

E!A4ek@-ersvelging:
Dyreforsek utfort med organiske fluorkjem4-kalier,som finnes i
dette produktet, viser ef'6ektersom lever@lorstyrrelser,vekttap,
manglende appetitt, slovhet samt effek%-ersom pivirker neurologi,
bukspytt, binyre og hematologi. Det foreliggeringen kjen-6e
helseeffekter for mennesker fra eksponering overfor organiske
!luorkiemikal,;&ernlr de brukes som forutsattog i henhold til
veiledning.

Svelgingkan fore til:

.Pivirkning av nyrone: symptomer-kan vere reduserturi=engde, blod
i urinen og ryggsmerter.

Asp;rasjonspne=oni (Lungebetennelse som skyldes at fre=nedlegamer
kommer ned i lungene. En alminnelig &rsak til tilstandenar
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oackas@. sym tomer kan vare hosting, pustevansker, gisping',
hoste oop blod og lungebetennelse som kan vare livstruende.

Informasjon om allerg;-,overfolsomhet:

Kre--@l:fre:rkallendeegenskaper:

Arvestoffskadel;-ge egeaska.oez:

Reoroduksjonsskadel4-ge egenskaoer:

Andre skadev;-rkninger, he!-se:
Dette o=odukzet i--neholderen eller fiere c'rga.-i;ske
zzluorkie-iikalier,son,muligens kan absorberes oi - - - g lagres 4-kroopen
over lengre t;-d,enten som ui-.gangsmolekylete'Llersom
nedbrytn4--gsszofA--er(metabolitter), og kan akkumuleres ved
g]eatat-.eeksponeringer. De@@ fore'-iggeringen kjente helseef&zekter
@.ormennesker f--aeksmone-r-i-ngover-fororgani-ske fluorkjemikalier
nir de brukes som forutsa-@t og i henhold ti-l-ve;-I-edning.

.7orekomstenav organ;-ske fluarkjem;-kaii-eri blodet til den
generelle befolkni-ngen og underpooulasjoner som arbeidere, her
vart Publ;-ser@-s'-den 1970 Irene. '3&Mseo;-demiol-og;-skestudier av
egne arbe4-dere vi-ser ingen skadel;-ge eg---Fekter.

Et resym3 ved-rorende Droduktets g4--f@.i-ghete--tilgjengelig p&
.C.6oresporsel.

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

12 OPPLYSNING7-R OM &'47-1"jOFkR-7.
------------------------------------------------------------------------

Pers4-stens/Bi-oloTisk nedbrytbarhe-@:
Dette produktet inneholder en eller @llereorgan;-ske
!luorkjemikal;-ersom mulige-s 4-kkeer nedbry-.bareog forblir
m;-ljoet(persistente).

Okatoksikologiske data:
Et 3M m4-ljo-produktdatablader tilgjengelig pi foresporsel.

Andre skadevirkninger, m4-ljo:
Nedbrytbarhet:

COD (Chemical Oxygen Demand): 0,552 g/g;
BOD 5 dagers (Biochemical Oxygen Demand): 0,254 g/g;
300 20 dagers: 0,422 g/g;
20 dagers BOO/COD: 0,76.

Akvatisk giftighet:

96 timers LCSO for fisk (Fathead minnow (Pimechales cromelas)): >
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1000 mg/l;

48 t4-r".ersECSO !or daphnia (Daphnia magfta): 1000 mg/l;
5 m4-nutmers og 15 mi-rutte.-s 7-CSO, -Photobacterium phosphoreum
(M4-crozoxS.vste-t): henholdsvi-s 210 mg/l og 220 rrg/l.

Sorg ftlorav-4a!lshindtering ihz. gjeldende fo--skzi-Azter.

------------------------------------------------------------------------
13 Fjz-R.Nl@VGAV KJEXZKALI---AVFALL.
-------------------a----------------------------------------------------

metoder 4-@orfjerning av kjem;-kalieav@Iall:

Soes;-alavfall.Lever avfall til en offentl4g godkient innsamier,
motta.'<3-eller behandlingsanlegg for-'spesi_alavfal-1.

.knbefaite av@'alisgrupper:
::OV':-*DKAT-7-GOR!07: kV.7ALL FRA ORGANISKE PROSESS:R.
UND7-R.*-'-:kTEGORZ07 06: Avfall Agra PBDB av J4.e*-ts,@of@-er,s&oe,
rengjor4-ngsmidler, desinfeksjonsm;-dle--og kosmetikk.
7-z'%K-kode07 06 03: i'alogener@@eorganiske losem;-dler, vaskevaske-
og moderlut.

'%v-zalistof--2nu-.m-..er:7151 Organ;-sk av'6a!l wed halogen.

Spes4-el-l-ekommonen@@e=: Etyleng'@ykol, fluozforb;-ndelser.

------------------------------------------------------------------------
14 0??IYSN7-NGER OM T.RA*LAiS?ORT.
------------------------------------------------------------------------

ADR-kiasse:

s;-,,Ifer:

bokstav:

margnummer:

CEFIC-kart:

UN-nummer:

ICAO-kiasse: -

IMDG-klasse: -

IMDG-side: -

EMS-nr.: -

MEAG: -



Lab,ref.no.: Page29of31

99312-1

FC-602 LIGHT WATER BRAND ATC PLUS

Ovrige ooolvsninger:
ikke transoortfarl4-cgods.

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

15 0??IYSNING7-R OM LOV-:.R OG FORSKRIFTE.R.
------------------------------------------------------------------------

me=keet4-kett:

S,.-.nbol(er):
H-rLS7-S-<.:kDELIG(Xn)

inneholder:
'@'tylenglykol18-22
2-(Butoksyetoksy)-e@-anol 10-1-5

'4.-sez:t4--ger:
-arli-gved sveig4--g. Kan ;-zr4-terecynene, huden og luftve;-ene.

S-sezn;-nger:
%..nng&4@nnlnd4-ng av da@mp/sprovl---e-@Ake.Unngi konta<t med oynene og

'-angvari-gkontak@@ med huden. t%!Aba--e anvendes pi godt ventilerte
s=eder. F&.-man sto--@2@zeti eynene; skyll s@@raksgrundig med store
mengder vann og kon@lakt lege. Etter hudkontakt, vask med s&pe og
vann. yed svelg;-ng, kontak-, lege omg&ende og vis denne beholderen
e'l-ere@-;-ketten.Onabevares u-.;-Igjengel;-gfor barn.

00

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

ovr,'-geocolvsninger om merkee-likemten:
Ovennevnte merking er baserz pi tidligere merke'6orskrifterag vil
vere & @4innep& produktet en tid fremover. Merk;-ngenvil
4-.-nidlert;-ddrstattes av folgende merking, som er basert p&
reviderte merkeforskr;-fter av januar 1998.

Sv-=ol: ingen

Inneholder: 1,2-etandi-ol, 2-(2-butoksyetoksy)-etanol

xan irritere oynene, huden og luftveiene. Mi bare anvendes p& godt
ventilerte steder. unng& inn&nding av damp/sproytet&ke. Unng&
kontakt med eynene og langvarig kontakt med huden. Flr man stoffet
i oynene; skyll straks grund4g med store mengder vann og kontakt
lege. Etter hudkontakt, vask med sipe'og vann. MALikke'svelges.
Ved svelging, drikk to glass vann og kontakt lege =iddelbart.
O.opbevaresutilgjengelig for barn.

YL-gruppe:
00
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S.nes--ellelover og beste=elser:

1. Forskr46-4to:zutarbez-delse ag d;-str;-busjonav *ielse-, .44-ljo-og
S4-kkerhezsdatablad fo- larlige kjemikalier.
2. Forskrif-. om klass';-.14@-ser4-ngog merking av farl4ge kje=4kalier.
3. Forskri!t om klass;-fisering,merking m.v. av s.Off sOm
kan med.4ore m;-Ijofare.
4. Forskr;--ftom sto!"4kartotek.
S. Forskr;--Oton soes4-alavfall.
6. Etc.

------------------------------------------------------------------------
16 ANDR-7 OPPLYSNINGER AV BETYDN-TNG FOR BRUKERNES SIKKERF.ET OG F.ELSI
-------------------------------------------------------------------!

Anvendelsesor=ider:

Filmdannende skumkonsentrat 'or slukking av brann i hyd--okarboner
og polare losem;-dlereller vasker.

Vi-kti-gstekilde(r) ved utarbeidelsen av H4MS-databladet:
Datablad fra 3M General Of.41ces, St. Paul, Xinnesota, USA.

L-sak til oppdatering:

Hele datablade@- er rev;-dert. T4-1-passe@@nye merke- og
FMS-dal@abi-ad--Io:-skz4;.@4ter,fastsatt i januar 1998. Etc.

7-gneocolysn4-nger:

n@'or-.nasjonena& detze -
HMS-da-@abladet er i henhold til vire n&varende

oppl-vsn;-ngerog beste opp!atn4-ng ang&ende riktig bruk og h&nd-@eringen
av detze produktet under no=ale @lorhold.Enhver bruk av produktet som
ikke er i samsvar med dette HMS-da-.ablade eller som medforer bruk av
produk=et i kombi-nasion med andre produkter eller enhver annen prosess
er brukerens ansvaz.
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-TOLGEND7- PRODUXTER DEXXES AV DETTE HMS-DATABL"ET:

3M ID-nz. XF 0008-0221-5
3,%tA-7FF/ATC FC-602 Brannsluknin
gsskum Produksjon

3H ID-nz. : XF-0008-0100-1
3,%tLight Water3/6%AFFF/ATC Fire
Fighting Foam, FC-602,1000 L

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

3H ID-nr. X.7-0008-0077-1
3M Light Water3/6%A77F/ATC Fire
F4-ghting Foam, FC-60Z, 200 L


