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Dear Mary:

The Telomer Research Program (TRP) and its member companies, Asahi Glass, Clariant, Daikin, and DuPont,
are providing to U.S. EPA Docket# AR226 final reports on the acute hazard of 8-2 Telomer B Alcohol
(3,3,4,4,55,6,6,7,7,8,8,9,9,10,10,10-heptadecafiuorodecan-1-ol; CAS No. 678-39-7) when tested with standard
freshwater aquatic test species. These reports present the results of the acute aquatic toxicity testing
conducted by an independent laboratory at the request of the TRP. These studies were conducted according to

existing OECD test guidslines and in accordance with the provisions of the appropriate Good Laboratory
Practices (GLP) regulations.

The physical-chemical characteristics of the test substance indicate that the test substance is a “difficult”
substance, as indicated in OECD Monograph 23 (Guidance Document on Aquatic Toxicity Testing of Difficult
Substances and Mixtures, OECD 2000), and the experimental designs selected for the acute aquatic toxicity
testing were reflective of this observation. Common practices for testing these types of materials, and for

evaluating the resuits from tests of these types of materials, were used during the conduct of the studies and the
preparation of the study reports.

The TRP and its member companies believe that the data gathered from these studies are consistent with the
hypothesis that the 8-2 Telomer B Alcohol is of low to medium concemn in terms of its potential for causing acute
effects on aquatic species. If there are questions concerning the technical aspects of the studies submitted,
please contact me so that | may direct your questions to the appropriate TRP member company personnel.

Sincerely, \
Kot W

Katie D. Smythe
TRP Administrator

I

This document does not contain TSCA CBI.

000043

A1303Y

319N 14d0

¢



DR.U.NOACK-LABORATORIUM FUR ANGEWANDTE BIOLOGIE

1-Decanol, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafluoro-

Alga, Growth Inhibition Test with
Scenedesmus subspicatus, 72 h, Limit-Test

with the Water Accommodated Fraction (WAF)

acc. to OECD-Guideline No. 201 for Testing of Chemicals (June 1984)

Sponsor
Telomer Research Project
ASAH! GLASS
ATOFINA
CLARIANT
DAIKIN INDUSTRIES LTD
DUPONT

Author
Dirk Scheerbaum

Test Facility
DR.U.NOACK-LABORATOR|UM
FUR ANGEWANDTE BIOLOGIE
Kéthe-Paulus-Str. 1
D-31157 Sarstedt

Laboratory Project ID
Project-No. 020109CK
Study-No. 85084112

Study Compieted On August 07, 2002

Page 1 of 39

Original 7 of 7

000044



DR.U.NOACK-LABORATORIUM FUR ANGEWANDTE BIOLOGIE
Report Page 2 of 39
1-Decanol, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafluoro-
Alga, Growth Inhibition Test with Scenedesmus subspicatus, 72 h, Limit Test  Project-No.020109CK
with the Water Accommodated Fraction (WAF), acc. OECD 201 Study-No. SS084112

Statement of GLP Compliance
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Guideline OECD-Guideline No. 201 for Testing of Chemicals (1984)

Test ltem 1-Decanol, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafluoro-
(Batch number: PO0/001)

Testing Facility DR.U.NOACK-LABORATORIUM FUR ANGEWANDTE BIOLOGIE
Kéathe-Paulus-Str.1, D-31157 Sarstedt
Phone: (+49) 050 66/706 70, Fax: (+49) 05066/706 789,
E-mail: info@noack-lab.de

Deviations from None
GLP Principles

We declare that this study was conducted and reported in compliance with the actual OECD
principles of Good Laboratory Practice and the national GLP regulations as specified in the law
in force, except deviations mentioned above.

August 07,2002 AT T s

August 07,2002 e T
(Thomas Geffke, Scientist)

August 07,2002 A ...... V| l ..............................

(Dr. Udo Noack, Head of Testing Facility)
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Study Director Dirk Scheerbaum

The study was verified as follows:

inspection dates date of report
study plan 2002-03-12 2002-03-12
process based 2002-04-02 2002-04-02
report 2002-04-07 2002-04-08
2002-04-11 2002-04-114
2002-04-12 2002-04-12
2002-07-15 2002-07-15

The reported results accurately and compietely reflect the raw data of the study. Also methods,
procedures, and observations are accurately and completely described in the report.

The accordance of the study with its study plan and the principles of Good Laboratory Practice
is guaranteed.

“ daololin

August 07,2002 L0 R4 %
Mdhrmann-Kalabokidis

Gud
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1  Summary

The acute toxicity of 1-Decanol, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafluoro- (batch
number P00/001) to the uniceliular freshwater green alga Scenedesmus subspicatus was
determined according to the principles of OECD-Guideline 201, at DR.U.NOACK-LABORATORIUM
FUR ANGEWANDTE BIOLOGIE in 31157 Sarstedt, Germany from April 01 to 04, 2002.

The study was conducted under static conditions over a duration of 72 hours with an initial cell
density of nominally 10* cells/mL and a water accommodated fraction as limit concentration,
containing 0.47 mg/L. For the preparation of the water accommodated fraction (WAF) a
suspension with a nominal loading of 100 mg/L was shaken for 96 h.

Test vessels were coated with the test itern for 14 days before the test started. Three replicates
were tested for the limit concentration and 6 replicates for control. Microscopic evaluation of
the cells at the start and end of the incubation period revealed no morphologicat abnormailities.
Water quality parameters of pH-value, measured at 0 and 72 h, and room temperature,
measured continuously, were determined to be within the acceptable limits.

The concentration of the active ingredient 1-Decanol, 3,3,4,4,5,5,6,6, 7,7,.8,8,9,9,10,10,10-
heptadecafluoro- was analysed at the limit concentration level at test start and test end. Details
of the analytical results are given in Part 10. The initially measured concentration of 1-
Decanol, 3,3.4,4,5,5,6,6, 7,7,8,8,9,9,10,10,10-heptadecafluoro- was 0.47 mg/L. At the end of
the test the concentration of the test item was below the detection limit of 0.009 mg/L. Sorption
to the glass walls of the test vessels is unlikely as the walls were already pre-coated for 14
days before the test has started.

The effects of 1-Decanol, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafluoro- based on
initially measured a.i. concentration are summarized in Table 1.
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Tab. 1: NOEC/LOEC and ECso-Values (0-72 h) of Biomass Inhibition and Rate-Related

Inhibition

NOEC/LOEC calculated using ANOVA (One Way Analysis of Variances) and DUNNETT's
test («=0.05), based on initially measured concentrations [mg/L}] .

Inhibition of biomass growth [mg/L])

EbCSO

> 0.47

95 %
confidence interval

Not applicable

LOEC > 047
NOEC 0.47
Rate-related inhibition [mg/L]
ECso >0.47
confide€:15(:e°/ointerval Not applicable
LOEC >0.47
NOEC 047
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2 Characterisation Data of the Test Item

TEST ITEM
Batch number
CAS RN

Chemical characterization /
Active ingredient

Purity

Appearance

Water solubility

Stability in water

Density

1-Decanol, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafluoro-
P00/001
678-39-7

3,3,44,55,6,6,7,7,8,8,9,9,10,10,10-heptadecafluorodecane-1-ol
(EINECS)

C8-perfluoroalkylethanol 99.3 % (a/a),
sum perfluoroalkylethanol 99.9 % (a/a)

Yellowish solid wax

134 ug/L at 12 degree C, Std 29 ug/L, n=8 (DuPont, 2002)
137 ug/L at 25 degree C, Std 53 ug/L, n=17 (DuPont, 2002)

Stable at test conditions

Ca. 1.7 gicm®

Expiry date
Recommended storage
Storage at testing facility
Retention

Identification parameter
at testing facility

Unlimited if stored under the recommended conditions.
Room temperature (20 °C), protected from moisture.
Room temperature, protected from moisture and light.

At least 1 g has been retained.

Name, batch number and colour.

The test item and the information concerning the test item were provided by the sponsor.
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3 Method

TEST GUIDELINE

TYPE AND PURPOSE
OF THE STUDY

TEST SYSTEM
Test organism

Reason for the selection
of the test system

Origin

Date of receipt

Method of cultivation

Culture medium

TEST ITEM

Pretreatment of
the test item

OECD-Guideline No. 201 for Testing of Chemicals
(adopted 7June, 1984)

Alga, growth inhibition test for determination of the effects

on growth rate and biomass production with a water
accomodated fraction (WAF) of the test item over a period of 72
h (Limit Test).

Scenedssmus subspicatus CHODAT SAG 86.81

According to the guideline Scenedesmus subspicatus CHODAT
SAG 86.81 is suitable for this kind of study.

Sammlung von Algenkulturen (SAG),
Pflanzenphysiologisches Institut der Universitat Géttingen,
Nikolausberger Weg 18, D-37073 Géttingen

1997-04-07

Fresh stocks were prepared every month on Z-Agar. Light
intensity amounted 35-70 |.|E/m2 - s for 24 h per day.

Nutrient medium Z according to LUTTGE et al. (1994).
1-Decanol, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-
heptadecafiuoro-

The test item was heated to 50 °C before weighing for
homogenisation.
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Coating of the A coating phase of 14 days was carried out.
test vessels

Preparation 200 mg 1-Decanol, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-
heptadecafluoro-/L dilution water (total volume 2 L) were shaken
in a rotating shaker with 20 rpm for 96 h at 26 °C. 2 L —brown
glass flasks were used. After phase separation 100 mL per test
replicate was transferred from the clear liquid phase to 250 mL
Erlenmeyer flasks and closed with plugs. Dilution water was used
for the preparation of the coating solution.

Coating period The readily filled and closed Erlenmeyer flasks were stored at
nominally 23 + 2 °C for 14 days. At the end of the coating period
the flasks were emptied and used for the test.

Preparation of the test

medium (water accomodated

fraction, WAF) 200 mg 1-Decanol, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-
heptadecafiuoro- /L dilution water (total volume 2 L) were shaken
in a rotating shaker with 20 rpm for 96 h at 20 °C.
2 L —-brown glass flasks were used. After phase separation 100
mL per test replicate were transferred from the clear liquid phase
(representing the WAF) to the coated Erlenmeyer flasks.

CONTROL Six replicates (without test item) were tested under the same test
conditions as the test replicates.

SELF FLUORESCENCE No self fluorescence was found at the water accomodated

fraction.
REFERENCE ITEM Potassium dichromate p.a. (MERCK)
CAS No. 7778-50-9
Purity 100.2 %
Batch No. K 233 78864646

Test concentrations (nom.) 0.1-0.2-04-08-186-3.2mg/L
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Range of validity

Experimental date

TEST CONDITIONS
Performance of the test

Exposure duration

Replicates
Test container
Test volume

Dilution water

Preculture

0.20 mg/L < EyCsq (72 h) < 0.75 mg/L
0.60 mg/L < E,Csp (72 h) < 1.03 mg/L

November 27 to 30, 2001

Static procedure

Experimental start date: April 01, 2002
Experimental completion date: April 04, 2002

Three replicates for limit concentration level, 6 per control
Erlenmeyerflasks, 250 mL, with cotton wool plugs
100 mL

According to the guideline:

Component Concentration [mg/L])
NH.CI 15
MgClz - 6 H20 12
CaClz - 2 H;0 18
MgSOQu - 7 H20 15
KHzPO, 1.6
FeCls - 6 H,0 0.08
Na;EDTA - 2 H,O 0.1
H3BO3 0.185
MnClz - 4 H0 0.415
ZnClz 3x10°
NazMoO. - 2 H,0 7 x 107
CoCl; - 6 H,0 1.5x 107
CuCl; - 2 H0 1x10%
NaHCO; 50
pH 8.2+0.2

A four day old preculture was used as inoculum. Incubation was
performed in 500 mL Erlenmeyer flasks with dilution water. For
the start of the test the preculture was diluted with dilution water
to receive an initial cell concentration of approximately 1 x 10*
cells/mL in the replicates.

All algae were from the same source and have not been used in
a previous study.
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Application

Temperature

Agitation

Light intensity

Light regime

KIND AND FREQUENCY
OF MEASUREMENT

Equipment

At the test start fluorescence was measured after application of
the test item.

Nominally 23 + 2 °C

Test containers were placed on a rotary shaker and oscillated at
approximately 70 rpm.

Nominally 60 - 120 pE/m*-s

24 h/d light

Cell density was measured via Chlorophyll-a-fluorescence
(excitation at 435 nm, emission at 685 nm). Each replicate was
measured 6-fold. The cell density was measured at the beginning
of the test and every 24 h. Filtrated dilution water was used as
ground signal.

The pH-value at the beginning of the test was measured out of
one additional replicate of the limit concentration and control. At
the end it was measured from a pool of all replicates. The room
temperature was measured continuously by a hygro-
thermograph. Light intensities were measured prior to test start.

Microscopic evaluation of the cells was determined at the start
and end of the incubation. Alga cells were checked for any
unusual cell shapes, color differences, differences in chloropiast
morphology, flocculations, adherence of algae to test vessels or
aggregation of alga cells.

pH-Meter, pH 191 (WTW)

Hygro-thermographe (KLIMATHERM)
Chlorophyll-impulsfluorometer (KLEINFELD)

Shaker, SM 25 A (BUHLER)

Centrifuge: ZK 364, ZIRBUS

Inverse microscope (ZEIss IM 25)

Quantum Sensor (SKYE INSTRUMENTS LTD)

Rotating shaker 3040, GFL

Fluorescent tubes, OSRAM L 36 W / 11-860, daylight (test)
Fluorescent tubes, LAMPI 18 W, 60 cm, warmwhite (culture)
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DETERMINATION OF
THE TEST ITEM

COURSE OF THE STUDY

CALCULATIONS AND
STATISTICS

Calculation of ceil density
out of fluorescence values

The test concentration level and control was analytically
verified by gas chromatography with mass spectrometric
detection (m/z = 463 and 395) at test start and test end. At the
end of the test replicates with alga were analysed.

All details of the analytical method are given in part 10.

Based on the results of a preliminary range finding test (NON-
GLP), the definitive test was performed with 1 limit concentration
level with 3 replicates.

A control with dilution water (without test item, six replicates) was
tested under the same conditions as the test group.

A four day-old preculture incubated at study conditions was used
for the main study.

Chiorophyil-fluorescence was determined at the beginning and
after 24, 48 and 72 h.

Other measurements were performed as specified above.
Cell densities for each replicate were calculated from the
fluorescence values 3-6 (see raw data). The fluorescence values

were related to cell density values as follows:

X =63 - Fq+ 3625

X = cell density cells/mL
63 = factor celis/mL/rei.units/10 mL
Fq = mean fluorescence value of all replicates per concentration

rel.units/10 mL
3625 = cell density cells/mL
Correlation datad April 12, 2001, r? = 0.9963, n=8

The growth rate, the inhibition of biomass and the rate related

inhibition after 72 h were calculated from the cell density values
according to the formulas listed below.
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Calculation of biomass N1 - No Ni+Nz-2-Np No.t + Ny - 2 Np
integral A= b Mzt bt (- tag) (1)
2 2 2

A = Area

No = nominal number of cells/mL at tima to

N1 = measured number of cells/mL at time t,

Nn = measured number of cells/mL at time t,

ty = time of first measurement after beginning of test

t = time of n'" measurement after beginning of test
Calculation of Ia = ({Ac - A7)/ Ag) - 100 % (2)
biomass inhibition Ia = biomass-inhibition %

Ac = biomass-integral in tha control after n d in cells/mL

Ar = biomass-integral in the test concentration after n d in cells/mL
Calculation of growth rate p = (In (Ny) - In (Ng)) / (tn - to) (3)

W = growth rate cell density/d

Nn = biomass after t, d in celis/mL

No = biomass at to in cells/mL

to = time of baginning of test

tn = time of n"™ measurement after beginning of test
Calculation of Iyt = ((Me - M) / He) - 100 % (4)
rate related inhibition

I = rate related inhibition %

He = growth rate of the control after n d

e = growth rate of the test concentrations after n d
NOEC, LOEC and One way analysis of variance (ANOVA) and DUNNETT's test of
statistical analysis growth rate and biomass integrals, respectively were carried out

for the determination of statisticaily significant differences
compared to control replicates. When running a one way analysis
of variance a normality test and an equal variance test was done
first. P-values for both normality and equal variance tests were
0.05. The a-value for ANOVA and DUNNETT's test (acceptable
probability of incorrectly concluding that there is a difference)
was o=0.05.
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Software

VALIDITY CRITERIA

DEVIATIONS FROM
THE GUIDELINE

DEVIATIONS FROM
THE STUDY PLAN

REPORTING

ARCHIVING

The data for the tables in this report were computer generated
and have been rounded for presentation from the full derived
data. Consequently if calculated manually based on the given
data minor variations may occur from these figures.

Calculations were carried out using software

- SigmaPlot rel. 2000 (2000), SPss INC.

- SigmaStat rel. 2.03 (1992-1997), SPSS INC.

- Excel 2000 (2000), MICROSOFT CORPORATION

- TOXSTAT rel. 3.4 (1994), Western Ecosystems Technology,
Inc., Cheyenne, WY 82001 & David D. Gulley, University of
Wyoming, WY, USA,

The cell density had to increase at minimum 16-fold in the control
replicates within 72 h.

The temperature during the test had to be in the range of

21-25 °C controlled at + 2 °C.

The pH-value of the control replicates should not normally
deviate by more than 1.0 units during the test.

None

None

The final report is issued as paper copy (6 originals) and an
electronic record (1 original).

The following was retained in the archive of the test facility for

the period as specified in the operative national GLP regulations:

» all raw data

« study plan (Originai 1 of 2)

» final report paper copy (Original 1 of 6)

« all records performed by the quality assurance programme
including master schedules

« sample of test item

Microfilms will be retained in a safe-deposit by

Volksbank Sarstedt, D-31157 Sarstedt.
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4 Results

4.1 Preliminary Test

The results of the preliminary test conducted February 25 to 28, 2002 are presented below:

Tab. 2: Preliminary Test Resuits: Cell Density Values
(2 replicates each, control: 4 replicates)

Dilution level Replicate Cell density [cells/mL}

No. Oh 72 h
1:1 of the Water 1 11169 536133
Accommodated Fraction 2 10555 606378
1:10 of the Water 1 11847 551883
Accommodated Fraction 2 11138 585803
1 11626 586848
Control 2 11390 598818
3 10587 626065
4 11547 593463

No self fluorescence was found at the water accomodated fraction

4.2 Definitive Test

Cell densities are listed in Tabia 4. Evaluations of biomass inhibition and rate-related inhibition
are given in Table 5 (calculated out of cell density values}. The growth inhibition effects of the
test item are summarized in Table 3.

Microscopic evaluation of the cells at the start and end of the incubation period revealed no
morphological abnormalities.

Water quality parameters of pH-value, measured at 0 and 72 h, and room temperature,
measured continuously, met the guideline requirements.
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Tab. 3: NOEC/LOEC and ECso-Values (0-72 h) of Biomass Inhibition and Rate-Related

Inhibition

NOEC/LOEC calculated using ANOVA (One Way Analysis of Variances) and DUNNETT'S
test («=0.05), based on initially measured concentrations {mg/L] .

Inhibition of biomass growth [mg/L]

EnCso > 0.47

95 % .
confidence intervai Not applicable

LOEC > 0.47

NOEC 0.47

Rate-related inhibition [mg/L]

E.Cso > 0.47

95 % .
confidence interval Not applicable

LOEC > 0.47

NOEC 0.47

Tab. 4: Cell Densities
Based on Initially Measured Concentrations

Test item Replicate Cell Density [cells/mL]
No. Oh 24 h 48 h 72h
1 9642 39378 178797 592203
0.47 mg/L 2 9248 32668 207241 625120
9264 30715 185758 618505
myv 9385 34254 190599 611943
1 9468 28242 165535 555505
2 9342 31770 180624 598188
3 9390 33218 177253 595038
Control 4 8602 32495 173190 631263
5 9169 32904 189664 577398
6 8854 32873 182010 637405
mv 9138 31917 178046 599133

mv = mean value
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Tab. 5: Evaluation after 72 h

Statistically significant differences of biomass integrals and growth rates compared to
control values are marked (+), not significant differences are marked (-). NOEC was
calculated using ANOVA (One Way Analysis of Variances), DUNNETT'S and WILLIAM'S

test (a=0.05), based on initially measured concentrations.

restitam | Repiats | Borce | inbbiton | Growtn | Rete-Relate
No. [%] [%]
1 490172 -0.72 1.37 1.56
0.47 mg/L 2 529349 - 8.77 1.40 -0.73
3 502566 -3.26 1.40 -0.43
mv 507362 (-) -4.25 1.39 (-) 0.13
1 447860 1.36
2 488133 1.39
3 484516 1.38
Contral 4 499812 1.43
5 488345 1.38
6 511451 1.43
my 486685 1.39

mv = mean values

negative inhibitions = increase of growth
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4.3 Test of the Reference item

The acute toxicity of potassium dichromate to the unicellular freshwater green aiga
Scenedesmus subspicatus was determined over a period of 72 h from November 27 to 30,

2001.

Tab. 6: ECso-Values of Biomass Inhibition and Rate-Related Inhibition of the
Reference item

based on nominai concentrations [mg/L], (0-72 h)

Inhibition of biomass growth

EbCEO

0.48

95 %
confidence interval

0.45 - 0.54

Rate-related inhibition

ErCSCI

0.94

95 %
confidence interval

0.82-1.07

The ECsgq - values of the reference item potassium dichromate after 72 h met the validity

criteria according to EEC Directive 92/68/EEC Method C.3 Annex 2 (valid ranges are 0.20 -

0.75 mg/L and 0.60 — 1.03 mg/L potassium dichromate for inhibition of biomass growth and
rate-related inhibition, respectively).

5 Validity Criteria

The study met the validity criteria of the guideline:

- The cell growth increased 66-fold after 72 h in the control (required: 16-fold).

- The temperature during the test was in the range of 21-25 °C.

The difference from the mean was within + 2 °C: min.: 22.0 °C, max.: 24.0 °C
mean value: 23.0 °C.

- The pH-value in the control replicates increased not higher than 1.0 units: 8.13 to 8.54.
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6 Conclusions

In this study 1-Decanol, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafluoro- was not found to
inhibit the growth of the freshwater green alga Scenedesmus subspicatus tested with the water
accommodated fraction (WAF) containing 0.47 mg/L (initially measured concentration).
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Fig. 1: Cell Densities for Control and Limit Concentration (0-72 h)
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9 Physicochemical Data

Tab.7: Water Parameters

pH-value
Start; 0 h End; 72 h
Control 8.13 8.54
8.07 8.08

Water Accommodated Fraction

Temperature: min.: 22.0 °C  max.: 24.0 °C

mean value: 23.0 °C

The mean light intensity was 67.2 pE/m? s (minimal 61.5, maximal 74.2 pE/m? -8).
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10 GC - Analysis of 1-Decanol, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,

10,10,10-heptadecafiuoro-

10.1 Method

METHOD OF Analyses of various concentrations of

DETERMINATION 1-Decanol, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafiuoro-
were carried out via gas chromatography on a Fused Silica CP-
SIL 8 capillary column using external standards. Detection was
performed with a mass selective detector (MS).

Equipment Gas chromatograph  : CP-3800, VARIAN
Autosampler : CTC Combi PAL, CTC ANALYTICS
Detector : MS, Saturn 2000, VARIAN
Software : Saturn GC/MS Workstation 5.51, VARIAN

Reagents tert.-butyl methyl ether 99.8 %, Batch 423370/1 31101, FLUKA

CONDITIONS OF ANALYSIS

Column Chrompack CP-SIL 8 (VARIAN), 30 m, i.d.: 0.25 mm,
LOW BLEED / MS, Film thickness: 0.25 um
Injector Splitless (30 psi pressure puls) for 1 min
Injector temperature 250 °C
Injection volume 1pL
Temperature programme
Heating rate Temperature Holding time
[°C/min} [°C] [min]

-=- 40 0.0

10 90 1.0

30 220 5.0
Carrier gas Helium 1 mL / min column flow
Detector MS
lonisation mode Electron ionisation (E!)
Run time 15.33 min
Retention time approx. 4.9 min
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STANDARD Test item was used as standard.

PREPARATION OF Two stock solutions of the standard of 200 mg/L were prepared
STANDARDS in tert.-butyl methy! ether, diluted (9 concentrations each) and

used for calibration. For calibration range see part 10.2.1.

PREPARATION OF 40 mL of the sample were extracted with 4.0 mL tert.-butyl methyl
SAMPLES ether. After phase separation the extract was injected directly
into the GC/MS.

METHOD VALIDATION Quantification of the test item was calculated by peak area of the
masses 69 + 395 + 463 (m/z) based on the external standards.
The calibration procedure and the principle for the determination
of detection and quantification limits were adapted from DIN
32645. The method was validated as described below:

Peak symmetry Peak symmetries were calculated from chromatograms of
analytical standards and test item according to the following

equation:

T = Woos/ (2)

-
H

Peak symmetry

Woos = Peak width at 5 % of peak height [mm)]
f = first sector of peak width ( divided by the perpendicular
line from the peak maximum } {[mm]
Repaatability 5 sub-samples of the highest and lowest concentration prepared

from a single homogenous sample were analysed. Mean values,
standard deviations and variations of coefficients were
calculated.

Accuracy 5 samples with 40 mL water were spiked with an amount of 8 ug
1-Decanol, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafluoro-
(80 pL of 100 mg/L} to give a final concentration of 200 ug/L.
Afterwards samples were extracted as described above.
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10.2 Method Validation

The method was validated and tested with satisfactory results with respect to
- linearity
- precision (repeatability)
- peak symmetry
- accuracy
- determination limit and detection limit.

10.2.1 Linearity

The analytical system gave linear response in the range of 0.1 - 10 mg/L of 1-Decanol,
3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafluoro-. The calibration curve and
chromatograms obtained for standard and test item are given in figures 2 - 7. For
determination and detection limits see part 10.3.

10.2.2 Quantification Limit and Detection Limit

The limit of quantification (LOQ) and limit of detection (LOD) were calculated using the blind
value method described in DIN 32645 “Nachweis- und Bestimmungsgrenze”.

The LOD was determined to be 0.009 mg/L and therefore the LOQ was 0.027 mg/L (threefold
the LOD).
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10.2.3 Precision (Repeatability)

The results of the repeatability tests are provided in the table below.

Tab. 8: Repeatability of Injections of Test Item

Peak area [pV*s]

1-Decanol,
3,3,4,4,556,6,7,7,8,8,9,9,10,10,10-
heptadecafluoro-
(miz = 69+395+463)
Serial No 0.1 mg/L. 0.6 mg/LL

1 2098 12141

2 2098 13563

3 1978 13291

4 1958 13597

5 2341 13500
Mean + SD 2094.6 £ 152.5 132184 £613.9

CV [%] 7.3 4.6

10.2.4 Peak Symmetry

The peak symmetry of the test item 1-Decanol, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-

heptadecafluoro- was 1.8,
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10.2.5 Accuracy

Tab. 9: Mean Recovery Rate of Fortified Sampies

Fortified 1-Decanol,
concentration 3,34,4556,6,7,7,8,8,9,9,10,10,10
of test item -heptadecafluoro-
calc. RR
conc.
0.1986 [mg/L] [mgil] (%]
Replicate 1 0.22 1
0.24 121
Replicate 2 0.23 16
0.21 106
Replicate 3 021 106
0.21 106
Replicate 4 0.22 i
0.21 106
. 1
Replicate 5 0.21 06
0.21 106
Mean 110
SD (N-1) 5.3
CV% 4.8
LOQ [mg/L] 0.027
LOD [mg/L] 0.009
Linearity
correlation 0.9906
coefficient {r*)
calc. conc. = calculated concentration, accumulation factor taken into account
RR = Recovery rate related to the nominal concentration of the test item
LoQ = Limit of quantification
LOD = Limit of detection
SD (N-1) = standard deviation
cv = coefficient of variation
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10.3 Results

Tab. 10: Concentrations of the Active Ingredient 1-Decanol, 3,3,4,4,5,5,6,8,7,7,8,8,9,9,10,

10,10-heptadecafluoro-

Sampling Date 2002-04-01 2002-04-04
Test Start Test End
Start of Analysis 2002-04-05 2002-04-05
Test ltem Replicate 1-Decanol,
No. 3.3.4,4,55,6,6,7,7,8,8,9,9,10,10,10-
heptadecafluoro-
Calc. Conc. Calc. Conc. Mean"
[mg/L] [mg/L] [mg/L]
0.56 <LOD
1
0.56 < LOD
WAF 0.47
0.39 <LOD
2
0.37 < |L.OD
< LOD < LOD
Control
< LOD <LOD
LOQ [mg/L] 0.027
LOD [mg/L) 0.009
linearity ( r* ) 0.9996
calc. conc. = calculated concentration, accumulation factor taken into account
WAF = water accommodatead fraction
LOQ = Limit of quantitation
LOD = Limit of detection

1

= concentratiens from the test end were not taken into account for mean value,

because they were < LOD
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10.4 Calibration Curves

The calibration curves shown were established for different concentration ranges and at
different times

Calibration Curve of Fluowet (2002-04-04)

2500

2000 | .
2 1500 |
e
& 1000 -+
<

500 + y=32263x- 79,967
R?=0,9655
0 : : + ' :
0 0,01 0,02 0,03 0,04 0,05 0,06
Conc. [mgit]

Fig. 2:  Calibration Curve of Standard - concentration range 0¢.01 - 0.06 mg/L.
(dated 2002-04-04)
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Calibration Curve of Fluowet (2002-04-10)
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Fig. 3: Calibration Curve of Standard - concentration range 0.1 - 10 mg/L
(dated 2002-04-10)

Calibration Curve of Fluowet (2002-06-19)
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Fig. 4: Calibration Curve of Standard - concentration range 0.1 - 0.6 mg/L
(dated 2002-06-19)
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The first calibration curve was established 2002-04-04 but the concentration range (0.01 - 0.06
mg/L) was not broad enough to be used for all tests running. Therefore the second curve
(2002-04-10) which covers a much wider range (0.1 - 10 mg/L} was used for the calculations in
this test. The concentration calculations using the two different curves do not differ more than
10 % from each other.

The calibration curve from 2002-06-19 with a concentration range of 0.1 - 0.6 mg/L shows that
the GC/MS system has a good stability over a long period of time.
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10.5 Chromatograms

Target Compound Repart for #11rom B411 0.1 |_1.SMB

Sample IO: 8411 011 Operabor:
Instrument 10: Last Calibration: 11.04.02 08:08
Messurement Type:  Ares Calibration Type: Extemal Standard
Acquisition Date: 10.04.02 13:21 Oata File: c\... B4110.11_1.8sm
Calculation Date: 11,04.02 08:08 Method: cA... \8414_rep2.mth
Sample Type: Calibration
Inyj. Sample Notes:
Divisor: 1,000000 Multipiier: 1,000000
Barameter Soadificalion Actual Statue
Compound Number 1
Retention Time 4,918 +/- 0,200 4911 min, Pam
RT Otfset 40,0078 min.
Psak Name Fluowst
CAS Number 878-39-7
Siatus
Quan lors 694385+483
Amea >=1Q 4388 Pams
Height 2283
Amount (RF) 44124,941
Fit >=700 97t Pass
Calibration Equation Unear, Include, None y = +4.41250+4x +0,0
Bmseline Code BB
kCourt Quan fors: 83+305+483 marged 8411 0.1 1_1.5M8 Swngle Boactrum Jor Soan: 370 RT:4.918 min, 8C
2.5 4 8P 73(11044100%) 8411 0.1 | 1.SMS
om| 73
7%
0% 3
2.04 1 2] E
- 1z 210 zea 33t 05 asy
| T T nﬂé........‘A‘;n.ﬂ.‘;z
Rulormnos Specirum for Flowat
Scan: 393 RT: 4.901 min. 8411 0,6.wme
1o0% | ©°
18] 4 :
7% -}
50% 4
121
2% 3
1.04 B “l’ﬁ e
o . i H
0 ) % &
DI [Samele Bpectrum for Sca: 370 RT:4.016 rmin, BC minse -
100 Ref Fluowat i
0.5+ 4 s E
L " . m T
/\M -50%-] i V 3
0.0‘”‘"” TTFT VI; T T (A T T A 00Ky BB UMM LI O 2 PR M A B o ) hLALAL
P S & s sh sz T 1o 20 o W

Segmaent: 2 Thne(miny 3,485-15.315 Scanx 210-1828  bonizafion: £l Auto  Preparation: None  Channele: 1

Fig. 5:

Chromatogram of Standard
0.1 mg/L (dated 2002-04-10)
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Report Page 34 of 39
1-Decanol, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafluoro-
Alga, Growth Inhibition Test with Scenedesmus subspicatus, 72 h, Limit Test  Project-No.020109CK
with the Water Accommodated Fraction (WAF), acc. OECD 201 Study-No. SS084112

‘Tasget Compound Report & #1 fram SSOB4112E WAF | 1.5MS

Sample ID: $S084112 E WAF | Openstor:

Irstrument D: Last Calibration: 05.04.02 13:46
Measurmment Type:  Area Calibration Type: Exiemal Standerd
Acquisition Date: 05.04.02 23:49 Data Flle: c\... 83084112 o wal
Caiculation Date: 08.04.02 08:39 Method: c\... \8411_rep2.mth
Sampie Type: Anslysis
Ini. Sample Noles:
Divisor: 1,000000 Muttiplier. 1,000000
%al'#nﬁl Spadificalion Aclual Slans
pound Numbar 1
Retantion Time 4,925 +/- 0,200 4,823 min. Pass
RY Cffset . 4A0,00183 min,
Peoak Name Fiuowst
CAS Number 878-30-7
Status M
Quan lons 69+395+463
Arma »>=10 0 Fait
Height 0
Amount >z 0,000 0,000 Pass
Fit »>=700 813 Fal
Calibration Equstion Linemr, Ignore, None y = +2,0285e +4x +630,0136
Baseline Code
Staiua and Ewora M Minsing poslc

Counts| Quan lons: 89+398+483 merged (No Results) SSOB4112 E WAF | 1.8MS

250+ -

&6 47 A8 4% g0 81 sz . gy
Segnent 2 Time(min} 3.485-15.311 Scan 290-1577  konkebon: El Ao Preparstion: Nana  Channels: |

Fig. 6: Chromatogram of Test Item
Water accommodated fraction at the test end (dated 2002-04-05)
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Report

Page 35 of 39

1-Decanol, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafluoro-

Alga, Growth Inhibition Test with Scenedesmus subspicatus, 72 h, Limit Test
with the Water Accommodated Fraction (WAF), acc. OECD 201

Project-No.020109CK
Study-No. SS084112

Torget Compound Report for #1 (rom SSOB411¢_2E Kir |_2.SMS

Sample 10 S5084111_2EKirt Operator:
Instrument 1D: Last Calibration: 05.04.02 13:48
Messursment Type:  Area Calibration Type: Extempl Standard
Acquisition Date: 05.04.02 2245 Data File: c\.. 53084111 2e Kt
Caiculation Data: 08.04.02 08:30 Mathod: c\...\8411_rep2.mth
Sample Type: Analysis
Inj. Sampie Notes:
Divisor: 1,000000 Miplier: 1,000000
Em.ﬁl[ Soecification Agtual Stews
ompound Number 1
Retention Time 4,925 +/- 0,200 4,928 min. Pass.
RT Offeet 40,00148 min.
Poak Name Fhuowat
CAS Number 678-39-7
Status M
Quan lons §0+395+483
Area >=10 0 Fail
Height [}
Amount >= 0,000 0,000 Pass
Fit >=700 485 Fal
Calibmtion Equation Linear, Ignore, None y = +2,02650 +4x +630,0138
Baseline Code
Statua and Ewers: M Missing pesk.
Courts] Quan lons: 8043954483 merged (No Results) S8064111_2 E Ki|_2.5M8
2504 4
200+ e
N U t
1004 ~
e 41 4r A9 s sh

g2 8

Segrant 2 Thne(min) 348515215  Scanx 210-1554  onizaéon: €l Auto  Prepamstion: Nene  Channele: 1

Fig. 7:

Chromatogram of Control

at test end (dated 2002-04-05)
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Report

1-Decanol, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafluoro-
Alga, Growth Inhibition Test with Scenedesmus subspicatus, 72 h, Limit Test
with the Water Accommodated Fraction (WAF), acc. OECD 201

Page 36 of 39

Project-No.020109CK
Study-No. SS084112

11 Raw Data

Fluorescence at test beginning Prof-Nr. 020109CK
SB: Ku Projekt-Nr. 55084112
control
cuvetie no. F1 F2 F3 F4 F5 F6 mv F3-F6 corr. fluor. VC [%} overall mv
1 a1 90 92 94 94 Ll 82,75 92,75 0,0162 87.5
2 88 87 87 92 o4 90 90,75 %0.75 0,0328
3 92 85 88 90 o7 91 915 91,5 0,0423
4 76 73 78 83 7 78 79 79 0,0343
5 85 85 87 90 88 87 88 88 00161
[ 80 82 83 82 82 85 83 83 0,0170
conc.: WAF (0.47 mg/L
cuvetis no. F1 F2 F3 F4 F5 F6 mv F3-F6 corr. fluor. VC [%] averall mv
1 92 96 o4 95 05 98 95,5 95,5 0,0181 91,41666867
2 87 89 88 89 88 92 89,25 89,25 0,0212
3 86 84 84 87 98 89 89,5 89,5 0,0673
Flucrescence after 24 h Prif-Nr. 0201038CK
8B: Ku Projokt-Nr. $S084112
control
cuvettano. | F1 F2 F3 F4 F5 F8 mv F3-F6 corr. fluor. VC [%] overall mv
1 387 375 388 3g1 389 405 360,75 390,75 0,0260 449,0833333
2 459 442 457 441 436 453 448,75 448,75 0,0221
3 481 471 475 474 488 452 469,75 469,75 0,0128
4 460 470 467 448 462 456 458,25 458,25 0,0179
5 451 47 a6t 484 460 474 464,75 464,75 0,0138
6 474 472 465 455 465 472 464,25 484,25 0,0151
conc.: WAF (047 mgiL.)
cuvetteno. | F4 F2 F3 F4 F5 F6 mv F3-F8 cort, fluor. VC [%) overall mv
1 561 567 562 564 341 573 567.5 5675 0,0094 486,1668667
2 491 472 482 462 463 457 461 461 0,0059
3 411 418 432 428 437 423 430 430 0,0138
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DR.U.NOACK-LABORATORIUM FUR ANGEWANDTE BIOLOGIE

Report Page 37 of 39
1-Decanol, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafiuoro-
Alga, Growth Inhibition Test with Scenedesmus subspicatus, 72 h, Limit Test  Project-No.020109CK

with the Water Accommodated Fraction (WAF), acc. OECD 201 Study-No. SS084112
Fluorescence after 48 h PrOf-Nr. 020109CK
SB: Ku Projekt-Nr. SS0B4112
control
cuvette no. F1 F2 F3 Fd4 F§ 4] mv F3-F6 cor, fluor, VC [%] overall mv

1 2668 2598 | 2602 2592 2546 2540 2570 2570 0,0123 2768,583333

2 2782 2834 2822 2826 2804 2786 28095 2809,5 0,0085

3 2672 2738 | 2768 2768 2756 2732 2756 2756 0,0062

4 2676 2720 2732 2684 2686 2664 26915 26915 0,0107

5 2042 2996 | 2986 2940 2024 2962 2953 2953 0,0091

3 2856 2824 | 2836 2812 2854 2824 28315 2831,5 0,0083

conc. WAF (0.47 mgil.)

cuvette no. F1 F2 £3. F4 F5 F& mv F3-F6 corr. fluor, VC (%) overall mv
1 2684 2734 2814 2790 2758 2760 27805 27805 0,0006 2967,833333
2 3254 3260 212 3254 3236 3226 232 3232 0,0055
3 2792 2824 2860 2840 2880 2084 2891 2891 0,0222
Fluorescence after 72 h Prif-Nr. 020109CK
SB: Ku Projeld-Nr. $S084112
control
cuvette no. F1 F2 F3 F4 F5 Fb mv F3-F6 corr. fluor. VC {%] overall mv
1 9140 9040 8820 8900 8630 8690 8760 8760 0,0140 94525
2 9770 9720 2610 9430 8410 9300 9437,5 9437.5 0,0138
3 2690 9760 9450 510 9330 9260 93875 9387.5 00121
4 9800 10030 | 10170 10090 9940 9650 9962,5 09625 0,0230
S 2060 9120 9250 9170 98060 8950 91075 9107.5 0,0144
6 9730 10120 10140 10080 10170 9850 10060 10060 0,0144
conc.: WAF (047 mg/L)
cuvette no. F1 F2 F3 F4 F5 F8 mv F3-F6 corr. fluor, VC [%]) overali mv
1 9310 9520 9590 9270 9300 9210 93425 93425 0,0184 9856,833333
2 10240 10180 ] 10080 9910 9820 9650 9865 9865 0,0182
3 10210 10130 10010 9920 9550 9560 9760 9760 0,0245
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Report Page 38 of 39
1-Decanol, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafluoro-

Alga, Growth Inhibition Test with Scenedasmus subspicatus, 72 h, Limit Test  Project-No.020109CK
with the Water Accommodated Fraction (WAF), acc. OECD 201 Study-No. SS084112

12 Certificate of 1-Decanol, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-
heptadecafluoro- Analysis

g'ocm GmbH, Werk Gendort \‘
1 Qualisiismanagement .
mhe vt e , =Clariant

inspectian cercificace Date: 13.11.2001
accerding to EN10Q204-3.1B Page: 1 / 1

Cur consignment

Material : }-Decanol, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,
1C-nepradecafluoro

Material-no. : 104705

Far.:a No. ¢ 209/001

Lt e basia, Of wAlss nar Tonsigerent i3 a part, the following values
AT

=erarminag. (hey SonfuLm ve taa agreed product specification

Inssearizs otaraazastiis ~metrocipecification Resule

T3-Perfluorvalkyiat >= 97,5 %9, 3% fasa)
Zapriiary ol

Sum Perfliuocoalkylethanol >= 98,0 99,9%[a/a])
Zapillary &C

Sum farfluoralkylbutanol <m=l,0 < 0,1%(a/a}
Jaziilary SC

Sum Perilucralkylethene <=0,5 < 0,1%[a/a)
Capillary GC

Watax cortent <=0,2 < 0.1%

Xarl Fiscper DIN 31777 N

N-Methylpyrrailidone contant <=Q,2 < 0,1%

Cap:llary SC

The azcve partizulars 2o not release the customer from the obligation te
zarry Sut an .
imspaction 3% jocods racelived.

Mz, BaumgHrtnn2r - Werksinspector

P R L T R )
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Report

Page 39 of 39

1-Decanol, 3,3,4,4,5,5,6,6,7,7,8,8,9,9,10,10,10-heptadecafluoro-
Alga, Growth Inhibition Test with Scenedesmus subspicatus, 72 h, Limit Test  Project-No.020109CK
with the Water Accommodated Fraction (WAF), acc. OECD 201 Study-No. SS084112

13 GLP-Certificate of DR.U.NOACK-LABORATORIUM

)

Niedarsiichsisches
Umwsitministerium

Gute Laborpraxis/Good Laboratory Practice

GLP-Beschelnigung/Statement of GLP Compliance
(gemal/according to § 18 b Abs.1 Chemikallengesetz)

Eine GLP-inspektion zur Uberwachung der
Einhaltung der GLP-Grundsétze gemat
Chemikallengesetz bzw. Richtinle 88/320/EG
wurde durchgefahrt in:

X Prufeinrichtung / Test facility

Dr. U. NOACK LABORATORIUM
for angewandte Biologie
Kathe-Paulus-Str. 1

D-31157 Sarstedt

(W und

Asasessmaent of conformity with GLP according to
Chemkaiiengesetz and Directive 88/320/EEC at:

[J Prifstandort / Test site

Dr. U. NOACK LABORATORY
of applied biclogy
Kathe-Paulus-Str. 1

D-31157 Sarstadt

name and address)

Prafungen nach Kategorien/Areas of Expertise

-GLP Nr. 8.MOECD guidance)

1 - Prifungen zur Bestimmung der physikalisch-chemischen Elgenschaften und Gehaltsbestimmungen
3 - Profungan zur Bestimmung der erbgutveriindemden Eigenschaften (in vitro und in vivo)

4 - Umwelttoxikologische Prifungen zu Auswirkungen auf aquatische und terrestrische Organismen

5 - Prifungen zum Verhalten im Boden, im Wasser und in der Luft, Prifungen zur Bioaikumulation und

zur Metabollslerung
8 - Profungen zur Bestimmung von Rickstanden

7 - Prifungen zur Bestimmung der Auswirkungen auf Mesokosmen und natiidiche Okosysteme

Datum der Inspektion / Date of Inspection
(Tag.Monat.Jehr / day.month.ysar)

25, - 27. Juni 2001 / June 28" - 27™, 2001
29. August und 21. September 2001/ August 29" and Ssptember 21* , 2001

Die g Profelnrichiung/Oerg .

bafindet sich im nationalen GLP-

Oberwachungsverfshren und wird regeimaflp suf
9 der GLP-Grund b +

Eir

Auf der Grund) des Inspektionsberk wird hlermit
bestitigt, dmss in dieser Profeinvichiung/diesem

dis obsn genannten PrGfungen unier
Einhaltung der GLP-Grundsitze durchgefOlut werden
kdnnen.

Niedersachsisches Umweltministeri
Refarat 33
Archivstratie 2
30169 Hannover

The above mentioned test facliity / \est-site is included in
the nationst GLP C Prog and ls
Inspacted on & reguler basis.

Based on the inspection report it can be confirmed, that
munlfadmlm:—*hmbmh
e i tudies in with the P pd

of GLP,
11. Marz 2002
Im Auftrage e
Dr. Braadt
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