TOXICITY TO AQUATIC PLANTS

TEST SUBSTANCE

Identity: A mixture containing perfluorooctanesulfonate, which may also be
referred to as PFOS, FC-95 or as a component of FC-201AF. (1-
Octanesulfonic acid) (CAS # 2795-39-3).

Remarks: The 3M production lot number was not noted. The test sample
is FC-201AF. Current information indicates it is a mixture of 3% PFOS,
18.59% diethylene glycol butyl ether, 37.81% water, 14% ethylene glycol,
8.25% Acrylic foamer, 9% sodium octyl sulfate, 0.3% sodium lauryl sulfate,
3% triethanolamine, 6% sulfonated alkyl ether salts, and 0.05% tolyitriazole.

The following summary applies to a mixture with incompletely
characterized concentrations of impurities. Data may not accurately
reflect the toxicity of the fluorochemical component of the test sample.

METHOD:

Method: NS-EN ISO 10253, 1998: Water quality — Marine algal growth
inhibition test

Type: Acute Static

GLP: No

Year completed: 2000

Species: Skeletonema costatum

Source: Strain NIVA BAC1, stock culture maintained at RF — Rogaland
Research, Stavanger, Norway.

Element basis: Estimate biomass measuring fluorescence.

Exposure period: 72 hours

Statistical Methods: Growth rates by Log linear regression on biomass
(fluorescence) vs. time, as described in NS-EN ISO 10253. Calculation of
NOEC done by single factor ANOVA followed by Bonferronis procedure.
Analytical monitoring: pH

Test Conditions:

Algal Nutrient Medium: Filtered natural seawater (34 ppt salinity) from an
unpolluted site in Byfjord, Norway, enriched with nutrients according to ISO
10253 and recommendations from the Paris Commission. This nutrient
medium provided all mineral nutrients essential for algal growth and aiso
served as the diluent for all algal operations. The pH of this synthetic algal
medium was 8.3.

Stock and test solution preparation: A 511.2 mg/L primary stock solution
was prepared by diluting 0.5112 grams of test substance in 1 liter of growth



medium. Aliquots were then added directly to growth medium in test vessels
to create test solutions.

Exposure vessels: 100 ml flat-bottomed flasks containing 50 ml test
solution.

Agitation: Shaken continuously on an orbital shaker.
Number of replicates: 3
Initial cell loading: 2.0 x 10° cells/mL
Number of concentrations: seven plus a blank control
Lighting: Continuous fluorescent lighting at >50 pE/m? sek.
Water Chemistry:
pH range (0-96 hours):
8.3 — 8.4 (control exposure)
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 E,Cs values (based on growth rate)

72-hour E,Csp = ~50 mg/L

72-hour NOEC = 10 mg/L
Element values are based on nominal concentrations.
Reversibility of Growth Inhibition: Not conducted.
Remarks: Testing was conducted on a mixture as described in the Test
Substance Remarks field. The values reported apply to that mixture and not

the fluorochemical proportion alone.

CONCLUSIONS

The test substance exhibits a 72-hour E,Cso growth rate value of ~50 mg/L.

The 72-hour No Observed Effect Concentration (NOEC) is 10 mg/L for growth
rate.

Validity criteria fulfilled. Control cell density increased by a factor of more than
16 in the test period and reference substance was within normal range.

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

DATA QUALITY




Reliability: Klimisch ranking = 2. This study meets the criteria for quality
testing. However, purity of the test substance was not properly characterized
and the study lacks analytical confirmation of the amount of fluorochemical
proportion in the solution.

REFERENCES

Test was conducted by RF Rogaland Research, of Stavanger, Norway at the
request of 3M Norge, Lab reference number 99312-1, 2000.
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Summary:
The following test results were obtained with "FC-201 AF Light Water Brand AFFF™":
Toxicity: Skeletonema costatum 72 hEC, (mgM): ~50
Acartia tonsa 48 hLC, (mg) : 34
Corophium volutator 10dLC,  (mg/kg dry weight) : >3020

The results relate to the product as supplied by Novatech.
Key-words:
Toxicity, Skeletonema cosiatum, Acartia tonsa, Corophium volutator.
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PREFACE:

Ecotoxicological tests were performed on "FC-201 AF Light Water Brand AFFF" in agreement with
Novatech. The sample is a concentrate that normally will be used in a 1% solution. Tests were

conducted in accordance with the "Harmonised Offshore Chemical Notification Format"
(OSPARCOM 1995 / SFT 1998).

The project was carried out at RF - Rogaland Research for 3M Norge. All the tests were
performed by RF - Miljelab. Study director was Senior Engineer Inger Lisa Andersen.

The test results are presented in separate sections. The results relate to the product as supplied
by Novatech.

This test report is issued by a laboratory accredited by Norwegian Accreditation (NA).

The accreditation states that the laboratory meets the NA requirements concerning competence,
equipment and working procedures for all the test methods contained in the accreditation.

It also states that the laboratory has a satisfactory quality assurance system, which includes

internal quality control schemes, participation in interlaboratory comparisons, and the use of
certified reference materials and secondary reference materials.

- The tests performed are covered by the accreditation.

This test report may not be reproduced in any form other than in full without the permission in
writing by RF - lejalab
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TEST FOR TOXICITY

‘Marine alga: Skeletonema costatum
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TEST REPORT {O\ l
NORSK ROGALAND

GROWTH INHIBITION TEST WITH THE MARINE AKKREDITERING pESEARCH

ALGA Skeletonema costatum

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

TEST RESULT:

The 72 hours ECso was calculated to ~50 mg/l.

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

TEST DETAILS:

- METHOD: NS-EN ISO 10253, 1998: Water quality - Marine algal growth inhibition test
with Skeletonema costatum and Phaeodactylum tricornutum.

TEST ORGANISM: Skeletonema costatum, strain NIVA BAC 1. A stock culture of the test
organism is kept at RF - Rogaland Research.

PREPARATIONS: Natural seawater (salinity: 34 %o) from an unpolluted site in Byfjord was used
as basis for the growth medium. The water was filtered through a GF/C filter,
and briefly heated to about 75°C prior to use. The seawater was enriched with

nutrients according to ISO 10253, and recommendations from the Paris
Commission.

Test solutions were prepared from a stock solution. A stock solution of 511.2
mg/l was prepared by stirring 0.5112 grams of the product in 1 litre of growth
medium. Other concentrations were prepared from this stock solution.

INCUBATION: Test cultures of 50 ml were incubated in 100 ml flat-bottomed flasks on an
orbital shaker. 3 replicates for each concentration. Test cultures were inocu-
lated to about 2000 cells/ml from an exponentially gzrowing inoculum culture.
The test was run under continuous light (> 50 pE/m*®-sek) from fluorescent
tubes of universal natural white type, at a temperature of 20 x 2°C.

The test was run for about 72 hours, and subsamples of 5 ml were taken from
the test flasks each day for growth measurements. Algal growth was measured
by fluorescence. pH measurements were performed as indicated on data sheet.
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DATA ANALYSIS:

CALCULATIONS:

E:Cso:

NOEC:

TEST RESULTS:

COMMENTS:

VALIDATION:

Lab. ref. no.:

Sample received.:

Test period:
Report date:

Growth rates were calculated by log linear regression on biomass (fluorescence)
versus time, as described in NS-EN ISO 10253.

The inhibitory effect on the growth of Skeletonema costatum is expressed as the
concentration of a product giving 50% reduction of growth rate (E,Csg). This

effect concentration was calculated by interpolation between 32mg/l and
100mg/1..

Calculation of NOEC (No Observed Effect Concentration) is done by single-
factor ANOVA followed by Bonferronis procedure for comparing each
concentration mean with the control mean.

Table 1. EC and NOEC values obtained with Skeletonema costatum.

Test substance ECpo E.Cso ECoo

“FC-201 AF Light - ~50
Water Brand AFFF™

NOEC: 10

Values indicate concentrations giving 10%. 50% and 90% inhibition of growth rate. Units in mg/l.

Values are calculated by interpolation. NOEC are calculated by using the computer programme
GraphPad InStat 3.9).

The results are based on growth rates for the time span 0 - 72 h, the period

during which the growth is considered to be exponential in the control cultures
(see growth curves).

The validity criteria given in the test protocol are fulfilled, in that the control
cell density increased by a factor of more than 16 i in the test period
(corresponding to a growth rate of more than 0,9 d™"), the control pH did not
vary by more than 1,0 units during the test and the 72 hours test results with
3,5-dichlorophenol was in the range normally found.

99312-1 SV Weroe R %

20.09.99 Elin Horve Age Molversmyr

04-07.10.99 Engineer Senior Research Scientist
05.01.2000 Analyvtical technician Quality Assurance

Enclosed: Data sheets

This test report is issued by a laboratory accredited by Norwegian Accreditation (NA) The report may not be reproduced in any
form other than in full, without the permission in writing by RF - Miljelab.
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PRIMARY DATA: Growth inhibition test with Skeletonema costatum

Test substance: "FC-201 AF Light Water Brand AFFF”
Lab. ref.: 99312-1
Start date: 04.10.99
Conc. unit: mg/l
Measurement: The biomass was measured by fluorescence; values in fluorescence units
Time: Growth pH pH
04.10.99| 05.10.99| 06.10.99 | 07.10.99 rate | Corre- | at start] atend
Concentration 14.05 09:25 10:30 10:40 day -1 | lation | of test | of test
0 0.11 0.59 9.2 56 2.18 | 0.997
0 0.15 0.63 79 59 2.09 | 0.999
0 0.13 0.62 9 54 2.11 | 0.998 8.3 84
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 60 207 | 1.000
0.1 0.13 0.61 5.5 55 212 | 0999 84 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 63 214 | 0999 | 84 8.4
0.32 0.14 0.68 9.2 62 2.13 | 0.999
1 0.14 0.83 8.2 59 211 | 1.000
1 0.15 0.88 9 61 210 | 0999 | 84 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 89 73 214 | 0999 | 84 8.5
3.2 0.15 0.63 7.3 63 2.11 | 0.999
10 016 | 045 55 57 2.06 | 0.994
10 0.15 0.46 52 52 2.05 | 0.99%6 8.4 85
10 0.16 0.46 6.2 49 2.00 | 0.995
32 0.14 0.4 34 25.5 1.82 | 0.996
32 0.15 03 27 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 84 8.2
100 0.13 0 0 0 0.00
Reference substance (3,5-dichlorophenol):
1.5 mg/l 0.14 047 1.85 42 1.19 | 0.992
1.5 mg/l 0.16 0.43 145 3.3 106 1099 | 83 8.2
1.5 mg/l 0.16 0.45 1.45 2.9 1.01 | 0.992
Mean values:
ol 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 60 212 | 0.999
3.2 0.15 08 8 68 2.14 | 1.000
10 0.16 0.5 6 53 204 | 0.995
32 0.14 0.4 4 25 1.80 | 0.995 | Theresultot the
ENalal N +4c [alal ~ ~ N AN reference
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GROWTH CURVES: Growth inhibition test with Skeletonema costatum

Test substance: "FC-201 AF Light Water Brand AFFF"

In biomass (fluorescence) In biomass (fluorescence) in biomass (fluorescence)

In biomass (fluorescence)

7 ] Control

5 -

3

14

-1 ? 24 48 7‘2

3l test duration (hours)

71 0,32 mg/l

5

3

A1 1

- 3/724 48 72

3 J test duratidn (hours)
32 mgn

24 48

test duration (hours)

32 mg/l

test duration (hours)

In biomass {fluorescence) In biomass (fluorescence) in biomass (fluorescence)

in biomass (fluorescence)

Lab. ref.: 99312-1

7'1 0,1 mg/l

5 -

3]

14

10 48 7'2
3l test duration (hours)
71 1 mg/l

5 -

3

14

4 2 ® 72
3] test duration (hours)
7} 10 mgh

5

3 -

1 4

19 4 48 7'2
3 | test duration (hours)
7} 100 mgh

5

KE

14

19 , 2T4 48 7'2

3 ‘\ test duration (hours)
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Inhibition of the growth of Skeletonema costatum
with:

mg/1l ("FC-201 AF Light Water Brand AFFF")

..........................................................................

Concentration in Growth rate Inhibition
"FC-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 méan : 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 S 14
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.ref.no.: Page 10 of 31
99312-1

TEST FOR TOXICITY

Marine herbivore: Acartia tonsa




Lab.refno.: Page 11 of 31
99312-1

als
TEST REPORT @

ACUTE TOXICITY TEST WITH THE nocioreane RESAARER
MARINE COPEPOD Acartia tonsa

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

TEST RESULT:

The 48 hours LCsq was calculated to 34 mg/1.
The test substance was supplied by Novatech, and the test results relate to this product.

TEST DETAILS:

METHOD: ISO/DIS 14669 - 1997: Water quality - Determination of acute lethal toxicity
. to marine copepods (Copepoda, Crustacea).

TEST ORGANISM Acartia tonsa (Dana), supplied by the Marine Biological Laboratory,
University of Copenhagen.

CULTIVATION:  The test organisms.were supplied as eggs, and were cultivated in accordance

with the "Paris Commission - Ring Test Protocol” (VKI). Large copepodites
and adults were used in the test.

PREPARATIONS: Natural seawater (salinity: 34 %o) from an unpolluted site in Byfjord was used

as basis for the dilution water. The water was filtered through a GF/C filter
prior to use.

Test solutions were prepared from a stock solution. A stock solution of 999.4
mg/l was prepared by stirring 0.4997 grams of the product in 0.5 litre of
dilution water. Other concentrations were preparcd from this stock solution.

INCUBATION: The test was run in glass containers (28 ml rolled rim vials) each containing
25 ml of test solution and 5 animals, 4 replicates for each concentration. The
vials were kept under a 16h/8h light/dark photoperiod at a temperature of

20+ 1 °C. pH and oxygen measurements were performed as indicated on the
data sheet.
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DATA ANALYSIS:

CALCULATIONS: The effect on the survival of Acartia tonsa is expressed as the concentration of

NOEC:

TEST RESULTS:

VALIDATION:

Lab. ref. no.:

Sample received.:

Test period:
Report date:

a product lethal to 50% of the test animals (LCsp). The combined mortality
per test concentration were used for calculation. The 24 hours and 48 hours
LCso values and the 95% confidence limit were calculated by using the
standard procedure PROBIT Analysis, National Swedish Environmental
Protection Board (Version 2.3, 1990). This programme also calculate test
concentrations lethal to 10% and 90% of the test animals.

Calculation of NOEC (No Observed Effect Concentration) is done by single-

factor ANOVA followed by Bonferronis procedure for comparing each
concentration mean with the control mean.

Table 1. LC and NOEC values obtained with:"FC-201 AF Light Water Brand AFFF"

Acartia tonsa 24 hours 48 hours
LCyo 20 (10-29) 12 ( -29).
LCs 52 (37-11) | (- )
LCs 130 (92 - 260) 93 (39- )
NOEC: 32 10

Values indicate 10%, 50% and 90% lethality after 24 and 48 hours. Units in mg/l. Values are
calculated by PROBIT analysis, and 95% confidence intervals are indicated. NOEC are calculated by
the computer programme GraphPad InStat 3.0.

The validity criteria given in the test protocol are fulfilled, in that the dissolved
oxygen concentration at the end of the test was greater than or equal to 4 mg/l,
the percentage mortality in the controls was less than 10%, and the 48 hours
LCso of 3,5-dichlorophenol (reference) was in the range normally found.

99312-1 S Nena fg Mc{wsw.v

20.09.99 Elin Horve Age Molversmyr
06-08.10.99 Engineer Senior Research Scientist
05.01.2000 Analytical technician Quality Assurance

Enclosed: Data sheets

This test report is issued by a laboratory accredited by Norwegian Accreditation (NA). The report may not be reproduced in any
form other than in full, without the permission in writing by RF - Miljelab.

——
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PRIMARY DATA: Acute toxicity test with Acartia tonsa

Test substance: "FC-201 AF Light Water Brand AFFF"

Lab. ref.: 99312-1
Start date: 06.10.99
Measurement: Number of dead
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 O 0 0 O
Control 30 5 5§ 5 0 0 1 1 i 0 1 2
. 5 § 5 0 0 1 1 1 1
10 20 5 0 1 3
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
320 20 5 5 20 5 - 20
5 5 5 5 5 5 5 5 5
999 20 5 5 20 5 20
Reference substance (3,5-dichlorophenol):
2 5 4
1 30 15

The result with the reference substance is within the range normally found.

L vt v s
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Test substance:

Lab. ref.:
Start date:

Page 14 0f 31

"FC-201 AF Light Water Brand AFFF"

99312-1
06.10.1999

Measurements of oxygen and pH.

Concentration

(mgfl)

==

Start 24 hours 48 hours w
Oxygen pH Oxygen pH Oxygen pH
(mgA) - (mg/) - (mg/)

i —
4 Control 7.6 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 80 |
320 77 . 841 6.6 8.1 ﬁ
999 75 8.1 6.5 8.1
I I I |
Reference substance (3,5-dichlorophenol): )
“ 1.0 mg/ l 77 8.1 7.3 8.2 1

oo s ey
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TEST FOR TOXICITY

‘Marine Amphipode: Corophium volutator
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TEST REPORT

ACUTE TOXICITY SEDIMENT TEST WITH THE T M
MARINE AMPHIPOD Corophium volutator e 0 RESEARCH

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

TEST RESULT:
The 10d LCsp was calculated to >3020 mg kg 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 Static Sediment
Toxicity Tests with Marine and Estuarine Sediments.

TEST ORGANISM: Corophium volutator, from an unpolluted site near Trondheim.

CULTIVATION:;  The test organisms were supplied as adults (4-8 mm 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 site in Byfjordeén 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 silt for each test.

Each test concentration was prepared by adding the product in 600 grammes
of damp sediment 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 ml 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 all concentrations are
calculated as mg kg™ sediment dry weight.

INCUBATION: The test was 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 £ 1°C. pH and oxygen measurements were performed as
indicated on the data sheet. ~

%ER Professor Olav Hanssensvei 15, PO. Box 2503 Ullandhaug, 4091 Stavanger, Norway. Tel.: +47 51 87 50 00. Fax: +47 51 87 52 00. Enferprise number.: $50884800.
0EDAEN. Tharmahlanust 55, 5008 Beraen, Norway. Tel.: +47 55 54 38 50. Fax: +47 55 54 38 60
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DATA ANALYSIS:

CALCULATIONS: The effect on the survival of Corophium volutator is expressed as the concen-

NOEC:

TEST RESULTS:

VALIDATION:

Lab. ref. no.:

Sample received.:

Test period:
Report date:

tration of a product lethal to 50% of the test animals (LCsg). The combined
mortality per test concentration were used for calculation. The 10 day LCs,
value and the 95% confidence limit are calculated by using the standard
PROBIT Analysis, National Swedish Environmental Protection Board (Version

2.3, 1990). This programme also calculate test concentrations lethal to 10% and
90% of the test animals.

Calculation of NOEC (No Observed Effect Concentration) is done by single-

factor ANOVA followed by Bonferronis procedure for comparing each
concentration mean with the control mean.

Table 1. LC and NOEC values obtained with: "FC-201 AF Light Water Brand AFFF"

Corophium volutator 10 days
LCy 800
LCo >3020
LCso >3020
NOEC: 495

Values indicate 10%, 50% and 90% lethality after 10 days. Units in mg kg™ sediment dry weight.

Values are calculated by PROBIT analysis. NOEC are calculated by the computer programme
GraphPad InStat 3.0.

The validity criteria given in the test protocol are fulfilled, in that the
percentage mortality in the controls were less than 15% and a test with
Fluorantene (reference) was in the range normally found, but the dissolved
oxygen concentration was less than recommended (60 %) in one of the test
concentrations (3020 mg kg™ dry weight sediment) after five days and in one
of the replicates after ten days. The sediment used is found to be within
accepted limits for organic content but the silt fraction is recommended higher.

Table 2. Characteristics of the sediment used for testing

Ogganic content (%) Siit fraction (%)

0.7 0.8

99312-1 S- N %g MM’M

20.09.99 Elin Horve : Age Molversmyr
03-13.12.99 Engineer Senior Research Scientist
05.01.2000 Analytical technician Quality Assurance

Enclosed: Data sheets

This test report is issued by a laboratory accredited by Norwegian Accreditation (NA). The report may not be reproduced in any
form other than in full, without the permission in writing by RF - Miljelab.
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PRIMARY DATA: Acute toxicity test with Corophium volutator

Test substance:

Page 18 of 31

"FC-201 AF Light Water Brand AFFF"

Lab. ref.: 99312-1
Start date: 03.12.99
Measurement: Number of dead
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/kg dry weight) | pr.conc. ]| B D F B D F Total B D F Total
1
i 10 10 10 0 0O
Control 60 10 10 10 0 0 O 0
r* . 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
: ﬁ 1030 30 4
r{ 10 10 10 12 2
3020 30 5 “

Reference substance (fluoranthene):
10 10 10

The result with the reference substance is within the range normally found.

P A v ——— -
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Test substance:

Lab. ref.:
Start date:

Measurements of oxygen and pH.

Page 19 of 31

"FC-201 AF Light Water Brand AFFF"

99312-1
03.12.99

Start 5 days 10 days
Concentration Oxygen pH Oxygen pH Oxygen pH
(mg/kg dry weight) | (%) - (%) - (%) -

Control 94 8.1 91 8.1 a1 8.0

924 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 78 77 8.0
1
ll

L
Reference substance (fluoranthene): .
20.3 95 8.1 S0 8.1 90 8.1

T AU U N
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DATA SHEETS
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EMS-DATA

zMs TASLAD (Helse-, Mil3jo- og Sikkerhetsdatablad)

Jokuzmentnr.: 10-4145-6 Uzgitt t 11/11/98 Versjon ~ : 06.0:
Zrszatser 03/11/93 Skrevet ut : 04/01/99 Side 1 av 11

HiS-databladet er utarbeidet av Miljoeavdelingen ved 3M Norge A/S.
TeleZon: 63 84 75 00 / Telefax: 63 84 17 88

-—-——-—-—---_---_--_—--------—---——-———--—_--—-—q-----——-—————-—--—-—.—-_.

————-—--—--—----—----——-——--—-——-——-——--—------—-—-—---—--—-—-—-——-—-—_-

importer: 3M Norge A/S

Handelsnavn:
FC-602 LIGHT WATER 3RAND ATC PLUS

Deklarasjonsnummer, Produktregisteret:
P-nr.: 035337. ‘

Telefon, Gifzinformasjonssentralen:
22 59 13 00

—----—--—----_..-.._._--_-._—----—---——-—----—---——-—————-—-——-—-—--.———-----—

——--————---‘...-...._..---...--—_----—-————------—_-—-—---—-—--—-—_--.---———..—-—

STOFFNAYN CAS-n= VEKT-PROSENT

VANN - 7732-18-5 58 - 63

1,2-ETANDIOL 107-21-~1 = 20
Faresymboler/risikosetninger: Xn; R:22

2-(2-BUTOKSYZTOKSY)-ETANOL / 112-34-5 = 12

{DIETYLENGLYXOLMONOBUTYLETER)
Faresymboler/risikosetninger: Xi; R:36

FLUORALKYL OVERFLATEAKTIVE STOFFER Trade Secret 1 -5
SYNTETISKZ OVERFLATEAXTIVE STOFFER Trade Secret 1 -5
MAGNESIUMSULFAT 7487-88-9 =1
TYXNERE Trade Secret 0.5 - 1.5

RESTER AV ORGANISKE FLUORKJEMIKALIER Trade Secret Ikke kjent
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3 VIXTIGSTZ FARIMOMENTER.

.—--—q-——-u---.--.—--———---._---—_-——-_----——--——-—_-—----_———---——-—-—————-

Vikzigs:ze skadevirkninger

Kelsefare:
"

W oth

irritere oynene, huden og luftveiere.

Sikkerhet:

Miljofare:
Spesialavfall.

Traks oynene med rikelige mengder vann. Kontak:t lege
bars.

= 0 .

1l huden med rikelige mengder vann. Evis irritasjonen vedvarer,
zakt lege.

ptomer oppstdr, bring vedkommende bort fra
ringskilden. Serg for frisk luf:t. Hvis symptomene vedvarer,

lasmere

i5ing:
Kontakxt lege umiddelba-t. Fremkall brekninger kun i samrdé med
medisinsk personell. Gi aldri noe gjennom munnen til en bevisstles
person.

Egnet brannslukningsmiddel:
Produktet er et brannslukkzngsmlddel

Ikke egnet brananslukningsmiddel:

Eksponeringsrisiko ved brann:
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Prosedyrer ved slukking av brann: -

- - - - - - - — R - S = W W AR . S D D N M S D WD G W D D AR D W W P M S A W W W W - - - -

Personlige vernetiltak:
Se verneziltak under andre punkter i dette EMS-datablade:

iltak vad utilsikte: uts
Venciler omricde:z. Spi
assorbersnde mazerial
omrddet med vana. Pl

avgrenses umiddelbart. Dekk til med ez
Spill samles opp umidce_bart. Rengjer
res i en egnet benholcer med lokXk.

1
L
v
2

Tjerning av kjemikalieaviall:
Se punk: 13, Fjerning av kjemikalieavfall.

Betingelser for sikker cgpbevaring:
M3 ikke lagres i omrider hvor produktet kan komme i kontakt med
mat eller legemidier. Lagres ved temperatur uncder 49 grader
celsius. Lagres ved temperaturer over 0 grader celsius. Hold
beholderen tect iukker nidr produktet ikke er i bruk.

UZorenelige maserialer:

Ventilasion:
Oppbevar emballasjen pd et godt ventilert sted.

Sikkerhetstiltak for & forhindre brann:

Sikkerhetstiltak for & forhindre eksplosjon:
Ikkebrennbar.

Sikkerhetstiltak for & forhindre statisk elektrisicet:

Torholdsregler ved bruk:
Hold emballasjen tez:t lukket. Reyking forbud:z: Under bruk av
produktet kan rovking forirsake forurensning av tobakken og/eller
royken og farlige dekomponeringsprodukter kan daanes. Se punkt 10,
stabilitet og reaktivitet, skadelige dekomponenter.
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Qvevern:

Unngéd & fi damp, spray eller tdke i oynene. Bruk tette
vernedriller med ventiler.

§&advern:
Bruk egnede vernehansker av hensiktsmessig materiale ved
hé&ndtering av produktet. Vernehansker av folgende materiale(r)
ancefales: Butylgummi.

Annet hudvern enn handvezrn:
Unngd hudkontak:.

Andedrezzsvern:
Unngé invand*nc av ’u"bé*et materia‘e Basert p konsentrasjonen
tyoe(r- } gock]eu- .ced*e:tsvern halvmasxe med Iilter mot
orzaniske damper og vaskeformige partikler: A/22SL.

Svelging:
De: =4 ikke spises, drikkes eller roykes under arbeid med
produkzesz. Vask utsatte omridder grundig med sdpe og vann. Vask
hendene ecter hdnd-ering og for spising.

Anbefalt vaatilasjon:
Hvis c-sugnlngsven ilasjon ikke er tilstrekkeliig, md egnet
godkjent &ndedrettsvern benyttes. Serg for tilstrekkelig
ventilasjon slik at dampkonsentrasjonene holdes under anbefalte
adminiszrative normer og/eller kontroller spray eller tdke.

Adm. normer for forurensning i1 arbeidsatmosfare, Februar 1996:

VANN (7732-18-5)
Anmerkninger: Ingen adm. norm.

1,2-ETANDIOL (107-21-1)
8-timers verdi pom: - (stev)
8-timers verdi mg/m3: 10 (stov)
Takverdi ppm: 25 (damp)
Takverdi mg/m3: - (damp)

2-(2-BUTOKSYSZTOKSY)-STANOL / (DIETYLENGLYKOLMONOBUTYLSITER) (112-34-5)
- 8-timers verdi ppm: 35
Anmerkaninger: Amerikansk grenseverdi anbefalt av produsenten.
{Ingen norsk adm. norm).

FLUORALKYL OVERFLATEAXTIVE STOFFTER (Trade Secret)
Anmerkainger: Ingen adm. norm.

SYNTETISXZ OVERFLATEAXTIVE STOFFER (Trade Secret)
Anmezrkainger: Ingen adm. norm.
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B O
- s

Aanmerxkninger: Ingen adm. norm.

RESTEIR AV ORGANISXZ FLUORKJEMIKALIER (Trade Secrecz)
8-timers verdi mg/m3: 0,1 Grenseverdi anbefalt av 3M.

Tilsctandsform, farge, lukt: Ugjennomsiktig, ravarvet,
) viskes vaske.

pHE: ' ca. 8.5

Kokeéunkt/-intervall: ca. 33.00 C (3egynnende)

Smeltepunkt/-intesvall: Ikke relevant

Flammepunkst: ingen (SetaZlash CC)

Selvantennelighet: Ikke relevant

Zksplosjonsgrenser, nedre: Ikke relevant

Eksplosjonsgrenser, ovrse: Ikke relevant

Dampt-vkk: . ’ o ca. 16 mm#g (Kalkulezt v/20 C)

Laseiighetvi vann: v 3landbar.

Spesiiikk vek:: ca. 1.08 (vann=1l)

Damp:za2zthet: o ca. 0.85 (lufe=1l) (Xalkulert
v/20 C)

Flyktige organiske forbindelser (VOC): = 339 g/l SCAQMD (Kalkulert

v/20 C)
Fordampningshastighet: < 1 (butylacetat=l)
Viskositet: Ikke kjent
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Forholé som skal uangls:

Ffarlige spailtningsprodukter:
Xarbonmonoksid og karbondioksid. Hydrogenfluorid. Giftige damper,
gasser eller partikler. Termisk dekomponering av bruksfezdig
blanding forventes ikke 3 representere noen risiko.

Stabilitet og reax:zivitet:

Stabilt. Farlig polymerisasjon vil ikke forekomme.

- - - - - AR W - - P U5 S A D P S WS AR AP W D W S A S e A

e Ta

ild hudirrizasion (etter langvarig eller gjentatt kontakt):
svmotomer kan vare rodhet, hevelse og kloe.

P4virkning av sentralnervesystemet: symptomer kan vare hodepine,
orhet, sovaighet, manglende koordinasjonsevne, nedsatt

reaksjonsevne, sloret tale, svimmelhet og i ekstreme tilfeller
bevisstleshez. )

Irritasjon (evre luftveier): symptomer kan vare sirhet i nese og
svelg, hosting og nysing.

Effekzer svelging:
Dyreforsek utfart med organiske fluorkjemikalier, som finnes i
detze produkz=et, viser effekter som leverforstyrrelser, vekttap,
manglende appetitt, slevhet samt effekter som pdvirker neurologi,
bukspytt, binyre og hematologi. Det foreligger ingen kjente
helseeffek:ter for mennesker fra eksponering overfor organiske

fluorkjemikalier ndr de brukes som forutsatt og i henhold til
veiledning. '

Svelging kan fore til:

.Pavirkning av nyrene: symptomer kan vare redusert urinmengde, blod
i urinen og ryggsmerter.

Aspirasjonspneumoni (Lungebetennelse som skyldes at fremmedlegemer
kommer ned i lungene. En alminnelig &rsak til tilstanden er
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opokast.): svmptomer kaa vare hosting, pustevansker, gisping,
hoste opp blod og lungebetennelse som kan vare livstruende.

InZozmasjon om allergi, overfolsomhet: *

Kreizfremkallende egenskaper:

Arves:toffskadelige egenskaper:

Reproduksjonsskadelige egenskaper:

andre skadevirkninger, helse: »
Dette produkte: inneholder en eller flere organiske

Zluorkjemikalier, som muligens kan absorberes og lagres i kroopen

over leagrs tid, enten som utgangsmolekylet eller som
nedbrytningsstoffer (metabolitier), og kan akkumuleres ved

gjentatte eksponeringer. De:z foreligger ingen kjente helseeffekter
for mennesker fra eksponering overfor organiske fluorkjemikalier

ndr de brukes som forutsatt og i heanhold til veiledning.

orekomstex av organiske fluorkjemikalier i blodet til den
enerelle befclkningen og underpopulasjoner som arbeidere, har

Ve Q1]

varz publiser: siden 1970 &rene. 3Ms epidemiologiske studier av

egne arbeidere viser ingen skadelige effekter.

t resym® vedrorende produktets gifiighet er tilgjengelig pa

£
foresporsel.

—'-—--------—-_---—---—-----—-Q------——--—------------‘---—--------------

——--.b-‘----—‘.----‘—---------——-—---—-—--------—------‘—----—---------‘-—

Persistens/3iologisk nedbrytbaczhet:
Dette produktet inneholder en eller flere organiske
Zluorkjemikalier som muligens ikke er nedbrytbare og forblir i
miljoet (persistente).

Q@kotoksikologiske data:
Et 3M miljo-produktdatablad er tilgjengelig pi forespersel.

' Andre skadevirkninger, milje:
Nedbrytbarhet:

COD (Chemical Oxygen Demand): 0,552 g/g;

BOD 5 dagers (Biochemical Oxygen Demand): 0,234 g/g;
BOD 20 dagers: 0,422 g/g:

20 dagers BOD/COD: 0,76.

Akvatisk giftighet:

96 timers LCSQO for fisk (Fa=head minnow (Pimenhales promelasgs}i: >
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1000 mg/l;

+8 timers EC50 for daphnia (Daphnia magra): 1000 mg/l;
5 minutters og 15 minutters ZCS0, Photobacterium phosphoreum
(Microtox Sys=em): heanholdsvis 210 mg/l og 220 mg/l. -

Sorg for avfallshindtering ihcz. gjeldende forskrifcer.

- b
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13 FIZRNING AV KIJEMIKALIZAVFALL.

- - -y D ol - -y - —— - " " —— D — - -

Metcder for fjerning av kjemikalieaviall:
Spesialavfall. Lever avfall til en offentlig godkjent innsamler,
mcttaks- eller beharndlingsanlegg for.'spesialavfall.

Anbefalie aviallsgrupper:
ZOVIDXATZGORI 07: AVFALL FRA ORGANISKE PROSESSER.

. UNDERXATEGORI 07 06: Avfall fra PBDB av fsttstoffer, sipe,
rengjeriagsmidler, desinfeksjonsmidler og kosmetikk.
£aX-kocde 07 06 03: Halogenerte organiske losemidler, vaskevaskar
og mocdexlut.
AvZallszofinummer: 7151 Organisk avfall med halogen.

Spesielle komponenter: Etylenglykol, fluorforbindelser.

14 OP2LYSNINGEZR OM TRANSPORT.

- > - D D P P =D D WS N AP - - - D S AP WD A =D WP W W P AR G AP WD Wh WS M SR AP W W YD S e S

ADR-klasse: -

siffecz: -
bokstav: - -
margnummer: -
CEFIC-~-kort: -
UN-nummer: -
ICAO-klasse: -
IMDG-klasse: -
IMDG-side: -
EMS-arx.: -

MFAG: -
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Ovrige opplysninger:
Ikke transportfarlig gods.
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Merkeetikest:

Symbol(er):
SZLSESXADELIG (Xn)

Inneholder:
Ztylenglykol 18-22 s

2-(Butoksyetoksy)-e=anol 10-i5 %

ig ved svelging. Xan irzitere oynene, huden og luftveiene.

s an -n1énd*qg av damp/sproytetdke. Unngd kontakt med eynene og
langvarig kontakt med huden. M3 bare anvendes pd& godt ventilerte
steder. Fir man stoffet i oynene; skyll straks grundig med store
mengder vann og kontakt lege. Etter hudkontakxt, vask med sipe og
vann. Ved svelging, kontakt lege omgdende og vis denne beholderen
eller eziketten. Oppbevares utilgjengelig for barn.

Yl-g-upge:

Xorr. yrkeshyg. luftbehov:
0-30 m3/1

Qvrige opplysninger om merkeetiketten:
Ovennevnte merking er basert pd tidligere me’&e;or:&rxfter og vil
vare & finne pd produktet en tid fremover. Merkingen vil
;midler:id erstattes av felgende merking, som er basert pa
reviderte merkeforskzifter av januar 1998.

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

Xan irritere oynene, huden og luftveiene. M3 bare anvendes pd godt

" ventilerte steder. Unngd inndnding av damp/spreytetike. Unngd
kontakt med eynene og langvarig kontakt med huden. F&r man stoffet
i oynene; skyll straks grundig med store mengder vann og kontakt
lege. Etter hudkontak:, vask med sdpe og vann. M3 ikke svelges.
Ved svelging, drikk to glass vann og kontakt lege umiddelbart.
Oppbevares utilgjengelig for barn.

YL-gruppe:
00
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Spesielle lover og bes:temmelser:

- Forskzifc oz utarbeidelse og distribusjon av Helse-, Miljo- og
ikkerhetsdatablad for farlige kjemikalier.

2. Forskrifc om klassifisering og merking av farlige kjemikalier.
3. Forskrifc om klassifisering, merking m.v. av stoff som

kan mediore milijefare.

4. Forskrift om stofikar-totek.

5. Forskrift om spesialavfall.

6. Etec.

e
1
S

S T S S e e e e e e r et ot e e 0 0 = e = = - -

16 ANDRE OPPLYSNINGER AV BETYDNING FOR BRUKERNES SIKXZREET OG HELSE.

Anvendelsesomrider:

Filmdannende skumkonsentrat for slukking av brann i hydrokarboner
og polare lesemidler eller vasker.

Vikzigste kilde(r) ved utarbeidelsen av HMS-databladet:
Datablad fra 3M General Offices, St. Paul, Minnesocta, USA.

Arsak til oppdatering:
Hele datablade: er revidert. Tilpasse: nye mecke- og
HEMS-databladiorskrifter, fastsatt i januar 1998. Etc.

Zgne opplysninger:

formasjonen pd dette EMS-databladet er i henhold til vare nivarende
opplysninger og beste oppfatning anglende riktig bruk og hdndteringen
av dette produktet under normale forhold. Enhver bruk av produktet som
ikke er i samsvar med det:e HMS-databladet, eller som medforer bruk av

produk:et i kombinasion med andre produkter eller enhver annen prosess
er brukerens ansvar. )
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3M ID-n=.

3¥ ID-nr

34 ID-rnr.

PRODUXTER

DEXXES AV DETTE HMS~DATA3LADET:

Xr-0008-0221-5
3M ATFF/ATC FC-602 Brannsluknin
gsskum Produksjon

XT-0008-0100-1
3M Light Waterl/6S$AFFF/ATC Fire
fighting Foam, FC-602,1000 L

XF-0008-0078-9
3M Light Water3/6SAFFF/ATC Fire
Fighting Foam, FC-602, 20 L

XF-0008-0077-1 .
3M Light Water3/6%ATFF/ATC Fire
fighting Foam, FC-602, 200 L

. mcete = a———— et e m—— b




