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STUDY No SDA-00414-20

AMENDMENT No 1

TEST Daphnia magna, Acute lmmobilization Test
TEST ITEM: Linevol 79

This amendment clarifies formal errors and omissions without influence on the integrity of the
study.

Whole study report:
The expression "Water accommodated fraction (WAF)" should be replaced by the expression

"solution".
Rationale: For the daphnia test, a stock solution of the test item was prepared by mixing the

substance with water for 24 hours (see 6.3.3) and the concentration of the test item in the water
phase was analyzed using chemical analysis. The stock solution was diluted to obtain the

required test concentrations. Therefore, the expression "Water accommodated fraction (WAF)"

for the solutions is incorrect.

Page l8: Point 7.2 - Test item concentrations throughout the test
A cross heading "Justification for the use of 1-nonanol for extrapolating Linevol 79 levels" was

inserted and the justification was underlined with additional examples and references.

Page 3l: Table 6 - Summary of recovery data
The recovery data were completed with data of 1-heptanol and 1-octanol.

Page 32-34: Tables 7-9 - Measured concentrations of 1-heptanol, l-octanol or 1-nonanol
The structures of the tables were modified to include the column "o/o of initial" for the concentra-

tions at the end of the exposure phases.
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Name: Albright & Wilson Surfactants Europe
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Town: 868 ONN Warley, West Midlands
Country: United Kingdom
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103-8210 Tokyo
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1001 E. Highway 98
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United States

BASF Corporation
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United States
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Kao Corporation
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Japan

541-0051 Osaka
Japan
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Belgium

Procter & Gamble Dist Gp
Scott Belanger

45241Cincinatti, OH
United States

Name: Mitsubishi Chemical Gorporation
Gontact Person: Sugio Nishimura
Street: 5-2, Marunouch 2-chome, Chiyoda-ku

Name: New Japan ChemicalCo. Ltd
Gontact Person: Mr. Fujitani
Street: 1-8, 2-Chome, Bingo - Machi Chuo-Ku

Name:BP Amoco Chemicals BP Research and
Engineering Centre
Contact Person:
Street: Chertsey Road, Sunbury on Thames

Gontact Person: Lothar Kistenbruegger
Street: Avenue van Nieuwenhuyse 4, btel Street: 15530 Reed Hartmann Highway,

P O Box 109

Name: Cognis Deutschland GmbH

Name: Proctor & Gamble Product Supply Ltd
Street: The Heights, Brooklands
Town: KT13 OXP Weybridge, Surrey
Gountry: United Kingdom
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Street:
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Country:

Name:
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Street:
Town:
Country:

Rhodia lnc
Glenn Simon

08512-7500 Cranbury
United States

Salim Oleochemicals lnc
63 Corbins Mill Drive

43017 Dublin, OH
United States

Sasol ltaly S.p.A.
Enrico Dallara

V. Medici del Vascello, 26
20057 20138 Milano

Italy

Sasol North America lnc
Dave Penney

900 Threadneedle
77079-2990 Houston,TX

United States

Name: SASOL Olefins and Surfactants GmbH
Gontact Person:
Street:
Town:
Gountry:

Name:
Gontact Person:

Country:

Name:
Contact Person:
Street:
Town:
Country:

Hans Certa
Paul-Baumann-Strasse, 1

45764Marl
Germany

Shell Chemical Company
Susan Antrican

United States

Shell Chemicals Limited
Gauke Veenstra

ShellCentre, York Road
SE1 7NA London

United Kingdom

Street: One Shell Plaza, PO box 4320
Town: 77210 Houston, TX



Fraunhofer lnstitut
Molekularbiologie und
Angewandte Oekologie

STUDY REPORT:
TEST ITEM:
GLP.GODE:

Daphnia, Acute lmmobilization
Linevol T9
sDA-004/4-20

- page 3144 -

Contents
page

Distribution list for study report
List of tables
List of figures
Abbreviations and definitions
Summary
Statement of GlP-compliance
Quality assurance statement

Study identification
'1.1 Test
1.2 Sponsor
1.3 Testing facility
1.4 Study dates

Objective

Test item specification

Specification of reference items
4.1 Reference item 1

4.2 Reference item 2
4.3 Reference item 3

5 GLP

I
I
10

Materials and methods
6.1 Test organism
6.2 Breeding and holding conditions
6.3 Preparation of test media
6.4 Testconcentrations
6.5 Test procedure
6.6 Evaluation and statistics
6.7 Chemical analysis of the test solutions

Results
7.1 Water quality parameter values throughout the test
7.2 Test item concentrations throughout the test
7.3 Results of the Daphnia test
7.4 Validity of the test

Archiving

List of SOPs that were used in the study

References

4
5
5
5
6
7
I
I
9
I
o

10

2

3

4

10

10

11

11

11

12

12

12
12
12
13
14
15
15
16

17
17
17
19
21

22

23

24



Fraunhofer lnstitut
Molekularbiologie und
Angewandte Oekologie

STUDY REPORT:
TEST ITEM:
GLP-GODE:

Daphnia, Acute lmmobilization
Linevol T9
sDA-004/4-20

- page 4144 -

Gontents continued
page

Annex 1: Analytical method for the determination of Linevol 79 in water

Annex 2: Validation of the analytical method

Annex 3: Detailed results of chemical analyses

Annex 4: Statistical analysis of the Daphnia test

Annex 5: Certificates of analysis (test and reference items)

Annex 6: GLP Certificate

26

30

33

36

39

43

Distribution list for study report

Sponsor:

GLP-archive:

Study director:

Chemical investigator:

Number of originals of the study report:

1 original and electronic version (pdf and doc file)

1 original

1 copy

1 copy

2



Fraunhofer lnstitut
Molekularbiologie und
Angewandte Oekologie

STUDY REPORT:
TEST ITEM:
GLP-GODE:

Daphnia, Acute lmmobilization
Linevol T9
sDA-004/4-20

- page 5144 -

List of tables

Table 1:Sampling .......... 16

Table 2: Oxygen saturation and pH throughout the test..... ................17

Table 3: Mean measured test item concentrations (mg/L). For details see annex 3 ............ 19

Table 4: Cumulative immobility during the test period of 48 h ............20

Table 5: (No) effect concentrations (mg/L) of the test item. ............... 20

Table 6: Summary of recovery data.......... ....... 31

Table 7: Measured concentrations of 1-heptanol ........,..... 33

Table 8: Measured concentrations of 1-octano|................ .................34

Table 9: Measured concentrations of l-nonanol ...............35

Table 10: Parameters of the probit analysis: Results of the regression ana|ysis.................. 36

Table 1 1: Results of the probit analysis: Selected effective concentrations (ECx) of
the test item and their 95%- and 99%-confidence |imits......... ............. 37

Table 12: Fisher's Exact BinomialTest with Bonferroni Correction. ....................37

Table 13: Summary of results for all endpoints. ................38

List of figures

Figure 1: Concentration-effect relationship for the test item after 48 h............... ..................21

Figure 2: Typical calibration line of 1-nonanol ...................28

Figure 3: Typical chromatograms
upper: water sample, concentration of 1-nonanol = 350 Ug/L
lower: control sample, concentration of 1-nonanol < 20 pg/L ..............29

Abbreviations and definitions

LOEC

NOEC

ECso

SOP
RSD

(lowest observed effect concentration) is the lowest concentration tested at which
the measured parameter shows significant inhibition relative to the control.
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Summary

A study was performed to evaluate the acute toxicity of the test item Linevol 79 to
Daphnia magna. The daphnids were exposed under semi-static conditions for 48
hours according to the OECD guideline 202 (1).

Due to the relatively high vapor pressure of the rapidly biodegradable test item, the
test was performed in gas-tight vessels under semi-static and sterile conditions with
daily renewal of the test solution.
A stock solution of the test item was prepared by stirring 400 mg test item/L for 24
hours under sterile conditions. The stock solution was chemically analyzed and
subsequently diluted with sterilized dilution water to obtain the required nominal test
concentrations of 36.0,14.4,5.76,2.30 and 0.92 mg test item/L
For assessing the test item concentrations, the C7-, C8 and C9 concentrations were
analyzed and the respective Linevol 79 concentration was extrapolated from the Cg-
content of the test solutions and the stock solutions.

The concentrations of the test item were determined by chemical analyses at
commencement and end of each24 hours incubation period. The test item levels
were found to be stable (82o/o - 108 o/o of the initial concentrations at the end of the
24 h incubation periods) except for the lowest test concentration plot where the
Linevol 79 level decreased to 76 o/o and 70 % during the two incubation periods,

respectively.

The evaluation of the effects on daphnia was based on the mean measured
concentrations of 41.3, 18.0, 6.28, 3.08 and 1.09 mg test item/L.

The EGso of the test item was determined to be 5.91 mg test item/L.

The highest concentration without immobilization, also determined as NOEC, was
found to be 1.09 mg test item/L.
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Statement of GLP-compliance

Title of the study: Daphnia, Acute lmmobilization Test
Test item: LinevolT9
Study-Code: SDA-004/4-20

The study was conducted in compliance with Good Laboratory Practice regulations
(GLP) (3,4).

We hereby attest to the authenticity of the study and guarantee that the data are
correct and accurate, and that the study was performed by the procedures described.
There were no known circumstances which may have affected the quality or integrity
of the study.

Dr. Josef Müller
(Chemical I nvestigator)

Date: ,rqp/€-Áu &3, "2c0't ø //r"flrL
Dr. Andrea Wenzel
(Study Director)

Date: çf b'^-/zo ?J, ?¿o5- /.tøø

r\/ì .t \

Mc¡*-Lt ç7, (ttí' I Prof. Dr. Andreas Schäffer
(Test facility manager)
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Quality assu rance statement

Title of the study: Daphnia, Acute lmmobilization Test
Test item: Linevol 79
Study-Code: SDA-004/4-20

The Quality Assurance Unit of the testing facility inspected the study and audited the
final report according to GLP-regulations.

Dates of QAU inspections: Study plan May 27,2005
Daphnia acute immobilization test,
transfer of daphnids after 24 h June 02, 2005
Study report July 21, 2005

Generally, the inspections of the GLP-laboratories were performed every three
months.

The results reported in this study were checked on the basis of our current SOPs and
to the best of our knowledge accurately reflect the raw data.

Date: h7-4,-*4<- Lt, Lo o/-
ç ?..4/"*a

{-,.Ðr. Ulrich Fritsche
(QAU-Officer)
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I Studv identification

1.1 Test Daphnia magna, Acute lmmobilization Test,
OECD No. 202 (1)

Test item:

GLP-Code:

1.2 Sponsor The Soap and Detergent Association
1500 K Street, N.W., Suite 300
Washington, D.C., 20005, USA
Dr. Hans Sanderson, Director Environmental Safety
P: +1-202-662-2516

Study Monitor:
Dr. Scott Belanger
The Procter & Gamble Company
Cincinnati, Ohio, USA
P: +1-513-627-1928

1.3 Testing facility Fraunhofer-lnstitute for
Molecular Biology and Applied Ecology (lME)
P.O. 1260
57 377 Schmallenberg, Germany

Test facility management: Prof. Dr. Andreas Schäffer

Study director: Dr. Andrea Wenzel
P +49-2972-302-329

Deputy: Dr. Christoph Schäfers
P +49-2972-302-270

Chemical investigator: Dr. Josef Müller
P +49-2972-302-216

Deputy: Dipl. Ing. Walter Böhmer
P +49-2972-302-211

Technicalstaff Chemistry: H. Jürling
Biology: P. Schulte

E. Hardebusch

LinevolT9
sDA-004/4-20
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Quality Assurance Unit: Dr. Ulrich Fritsche
Dr. Gerd Wasmus

The study was performed without subcontracting.

1.4

2

Subcontractor

Study dates

Common name

Substance formal name

Product code

Batch/Lot number

CAS-number

lnitiation:
Experimental start:
Experimental termination :

May 27,2005
June 01,2005
June 03, 2005

3

Obiective

The objective of this study was the assessment of the acute effects (48 h ECso) of the
test item Linevol 79 to invertebrates, measured as immobilization o'f Daphnia magna.
Due to the relatively high vapor pressure of the rapidly biodegradable test item, the
test was performed in gas-tight vessels under semi-static and sterile conditions with
daily renewal of the test solution.

Test item specification (Data supplied by the sponsor)

The test item as well as the certificate of analyses (Shell Chemicals U.K. Limited,
Certificate No. 0000970, 09.03.2004) was delivered by the sponsor. The sponsor
agreed by his signature that identity and purity of the test item were not analytically
checked by the testing facility. Test item which was not needed for testing and for
archiving will be returned to the sponsor.

3.1

3.2

3.3

3.4

3.5

Linevol 79

C7-Cg primary alcohol

v9319

T36088 4169404F

68603-15-6
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3.6 Content and carbon distribution C-numbers o/o (mlm\
<c7 1

>c9
3.7 OctanolMater partition coefficient log Pow:2.5 -4.2

44
24
30

1

c7
c8
c9

3.13 State of matter and appearance liquid, colorless

3.14 Expiry date

3.15 Origin of the test item

3.8 Water solubility

3.9 Vapor pressure

3.10 Specific density

3.11 Chemicalstability

3.12 Biological stability

4 Specification of reference items

4.1 Reference item 1

Common name

Lot number

4.2 Reference item 2

Common name

800 mg/L

72Pa at 20 'C (estimated value)

0.832 g/cm3 at 20 'C

oxidizes on contact with air.
stable up to 45 "C.

readily biodegradable

31. 1 0.2005 (assessed by investigator)

Shell Chemicals U.K. Limited

ee.s % (Gc)
Dr. Ehrenstorfer GmbH, 86199 Augsburg
Germany
30508

ee.5 % (Gc)
Dr. Ehrenstorfer GmbH, 86199 Augsburg
Germany
20122

1-heptanol
Substance formal name C7 fatty alcohol
Purity
Origin

Purity
Origin

1-octanol
Substance formal name C8 fatty alcohol

Lot number
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4.3 Reference item 3

Common name 1-nonanol
Substance formal name C9 fatty alcohol
Purity 99.5 o/o (GC)
Origin Dr. Ehrenstorfer GmbH, 86199 Augsburg

Germany
Lot number 30403

5 GLP

The tests were performed in accordance with the Principles of Good Laboratory
Practice (3,4).

6 Materials and methods

6.1 Test organism

Daphnia magna (Crustacea, Phyllopoda, Cladocera) was chosen by OEOD-experts
(1) and EEC (2) as test organism representing aquatic invertebrates.

Specification
Species: Daphnia magna STRAUS, Crustacea, Cladocera.
Age: 4 - 24 hours old.
Origin: Umweltbundesamt (German Federal Environment Agency), lnstitut für

Wasser-, Boden- und Lufthygiene, bred in the laboratory of the
Fraunhofer-lME.

6.2 Breeding and holding conditions l

Adult Daphnia, at least 3 weeks old, were separated from the stock population by i

sieving. Batches of 30 to 50 animals were held at room temperature in approx. 
I

1800 mL purified drinking water. During the week the daphnids were fed daily with an l

algal suspension (Scenedesmus subspicatus) and HOBBY@ LiquizellR (liquid starter
feed for invertebrates, Dohse Aquaristik KG, 53501 Grafschaft-Gelsdorf, Germany)
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according to the EEC-Guideline (2). Algae growing in the log-phase were centrifuged
and the pellet was resuspended in a few mL of medium. 30 mL of this suspension
was given to 1 L Daphnia medium. The water was changed once per week. Newborn
daphnids were separated by sieving, the first generation was discarded.

Sensitivity
The sensitivity of the test clone was checked by using K2Cr2Oz as reference
substance. ln January 2005 the ECse was 0.8 mg/L.

6.3 Preparation of test media

6.3.1 Glassware Preparation

All glassware used in testing is to be given a detergent wash followed by a water
rinse and an acid wash (10 o/o vlv HNO3) followed by a rinse with reagent grade
acetone and a final rinse with distilled water. For subsequent use, the acid wash with
10o/o vlv HNO3 was omitted. Than, the procedure for glassware preparation was:
Cleaning in a cleaning machine with detergent
Cleaning in a cleaning machine without detergent
Rinsing with acetone
Rinsing with water
Sterilization of glassware at 160 'C overnight

6.3.2 Holding- and dilution water

Purified drinking waterwas used according to the OECD-Guideline (1). The
purification includes filtration with charcoal, aeration and passage through a lime
stone column. In order to avoid microbiological degradation of the hydrocarbons the
water was sterilized by sterile filtration. Then the water was aerated up to oxygen
saturation (using an air sterile filter) and filled into the sterilized mixing vessels for test
media preparation under laminar flow conditions.

6.3.3 Test media-preparation

A stock solution was prepared with a nominal concentration of 400 mg test item/L,
chemically analyzed and subsequently diluted with sterilized dilution water to obtain
the required test concentrations. The test item concentrations of alltest plots were
assessed by chemical analyses at commencement and end of the incubation periods.

The work was performed under sterile conditions using sterilized equipment.
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Stock solution preparation

The mixing vesselwas a cylindrical brown glass bottle to prevent photochemical
degradation of dissolved components. The bottle was sealed with glass ground
stoppers and was fitted with a drain port near the bottom for drawing off the solution.
The volume of the mixing vessels was 2 L. A magnetic stirring bar was placed in the
vessel and 2 L of the dilution water (6.3.2) was added. This is to use a maximum
volume and to minimize head space whilst maintaining optimum surface contact
between test item and the water. Then 961.5 ¡rL of the test item corresponding to
400 mg/L were carefully added directly to the surface of the dilution water.
Mixing was initiated with the vortex in the center extending maximally around 1O o/o oî
vessel depth from the top to the bottom of the vessel. lt was as low as possible to
maintain mixing of the water phase. To avoid formation of fine droplets, care was
taken not in draw a vortex of test material all the way to the bottom. The mixing
period was 24 hours.
Following mixing the contents of the vessel was allowed to stand undisturbed for 1

hour to allow separation of the aqueous and undissolved phases, since some
droplets had been observed on the surface of the solution. The stockt solution was
then taken out of the drain port without filtration. A first portion was discarded (100
mL). Then a sample was taken from the following stock solution and chemically
analyzed. The solutions were stored in the original bottle for 1.5 - 2 hours at room
temperature untilthe chemical analysis was performed. Based on the measured 1-

nonanol concentration, the stock solution was diluted with dilution water to obtain the
required test concentrations and filled into the test vessels under laminar flow
conditions for toxicity testing. After filling, the vessels were sealed immediately und
only opened again to introduce the test organisms und again at the end of the
incubation period.

6.3.4 Test vessels

Test vessels were 100 mL conical glass flasks with ground-in glass stoppers.

6.4 Test concentrations

The five concentrations to be tested are based on the findings of the range-finding
test (measured concentrations) and agreed with the sponsor. They are spaced by a
factor o12.5. The nominal Linevol concentrations, based on the 1-nonanol content,
were as follows:
36.0 mg, 14.40 mg, 5.76 mg, 2.30 mg and 0.92 mg Linevol/L
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6.5 Test procedure

Allwork for the test preparation was performed under sterile conditions.

Daphnids (Daphnia magna), not older than 24 hours were exposed to 5 concentra-
tions of the test item in 4 replicates each under semi-static conditions for a period of
48 hours. The numbered test vessels were completely filled with the test media, the
test organisms were added and the vessels were closed with a gas-tight stopper
directly aftenrards by avoiding air bubbles. No feeding and no aeration occurred
throughout the test. The controls were kept under the same conditions in dilution
water.
The test media was renewed after 24 hours by transferring the test organisms to new
vessels with freshly prepared test media under sterile conditions.
lmmobility and abnormal behavior were recorded after 24 and 48 hours. lmmobile
animals were eliminated from the vessels as soon as they were discovered. The
daphnids were considered to be immobile if they were not able to swim within 15

seconds after gentle agitation of the test vessels. The temperature during the test
was adjusted to 21 t 1 'C. The beakers were subjected to a light/dark cycle of 16/8 h
with light intensities of less than 1000 Lux.
At test start before adding the daphnids and at test end, pH-values (WTW
Microprocessor pH-Meter pH 196) and oxygen concentrations (WTW Microprocessor
Oximeter OXI 196) of pooled samples for each concentration plot and the control
water plot were measured.

Evaluation and statistics

Numerical values in this report are frequently rounded to a smaller degree of
precision (number of digits) than were used in the actual calculation. Minor
differences in results obtained from calculations with such rounded values in
comparison to those obtained with higher precision values are possible. They are,
however, well within the limits of the experimental accuracy and thus of no practical

concern.
The evaluation was performed as follows:
The evaluation of the effects was based on mean measured test item concentrations,
extrapolated from the measured 1-nonanol levels at commencement and end of each
incubation period.

The percent immobile daphnids were listed in a table and the mean value of each plot
was used for plotting an effect curve.
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The data were analyzed by regression to determine the ECso including the 95 %
confidence interval as well as the ECle using Probit-analysis (5) assuming log-normal
distribution of the values. The NOEC and LOEC were determined using Fisher's
Exact BinomialTest by using the computer program ToxRat (6).

6.7 Chemical analysis of the test solutions
The contents of C7-, C8- and C9- fatty alcohols in the test samples were analyzed in
the freshly prepared test solutions at test start and at medium renewal as well as at
the end of the 24 h exposure intervals (Table 1).

Table 1: Sampling

Time Medium Sampling Number of samples
0h new medium 1 5 concentrations

I control

1 sample per concentration - 6

24h aged medium 1 5 concentrations

1 control

pooled replicates per concentration

and control = g

24h new medium 2 5 concentrations

1 control

1 sample per concentration = S

48h aged medium 2 5 concentrations

1 control

pooled replicates per concentration

and control = $

The method used is described in Annex 1.

According to (16, 17) the analytical method was validated in respect to specificity,
linearity, accuracy, precision, identity and limit of quantification (LOQ). Details are
shown in Annex 2.

Outline of the method
The analytes were extracted from the daphnia test media by liquid-liquid partitioning
with n-hexane. After shaking and settling the n-hexane extract was removed and the
analyte derivatized using MSTFA (n-Methyl{rimethylsilyl{rifluoroacetamid).
Measurement was performed by GC-MS in slM mode using internal standard
calibration with deuterated 1-hexanol as internal standard.
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7 Results

7.1 Water quality parameter values throughout the test
The oxygen saturation in all test concentration plots was between 76 o/o and g2 o/o

(Table 2). The temperature was between 20.5 and21.0 oC, the light intensity was
between 815 and 789 Lux.
The pH was not influenced by the test item. At commencement of the incubation
periods the pH in the control and test vessels was between 8.95 and 9.49 (Table 2);
after 24 hours the pH was between 8.62 and 9.47.

Table 2: Oxygen saturation and pH throughout the test

Linevol concentration

Mean measured (mg/L)

Oxygen saturation (%) pH

1"t incubation period

oh 24h I oh 24h
Control

1.09

3.08

6.28

18.0

41.3

85 88

87 90

87 88

82 90

87 92

87 90

9.32 9.24

9.28 8.62

9.16 9.26

8.95 8.94

8.98 9.32

9.10 8.91

2nd incubation period
24h 48h I Z¿h 48h

Control

1.09

3.08

6.28

18.0

41.3

78 87

79 86

78 84

76 88

83 87

82 89

9.33 9.28

9.34 9.29

9.49 9.47

9.35 9.21

9.41 9.32

9.38 9.26

Test item concentrations throughout the test
The stock solution (see chapter 6.3.3) for the preparation of test media was
chemically analyzed and diluted to obtain the required nominaltest concentrations
spaced by a factor of 2.5. The chemical analysis of freshly prepared test media and
of the aged solutions after 24 hours revealed test item losses between 24 and 30 o/o

7.2
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only in the lowest test concentration. ln the remaining four test concentrations losses
of test item were maximum 18 o/o. The arithmetic means for the individual test
intervals and the arithmetic means of these interval means (Table 3) demonstrate a
sufficient spacing of the test item concentrations.
As Linevol 79 is a mixture containing 44 o/o C7-,24 o/o C8-, and 30 % C9-alcohols and

the method used for chemical analysis was optimized for rather apolar alcohols, the
test item concentrations were extrapolated from the measured 1-nonanol concentra-
tions (for recoveries and detailed results see annex 2 and annex 3).

Justification for the use of l-nonanol for extrapolating Linevol 79 levels
The use of the C9-concentrations for the extrapolation of the Linevol 79 level is
justified by the fact, that 1-nonanol is the most toxic component of the mixture
consisting of C7 , CB and C9 alcohols.
Comparing experimental data on acute toxicity of the different alcohols to fathead
minnow (Pimephales promelas) retrieved from the open literature (ECOTOX, US

EPA), the LCso values were found to be between 12.2-15 mg/L for 1-heptanol (7, 8),

34.5 and 37.9 mg/ for 1-octanol (9, 8) and 5,52 and 5.70 mg/L for 1-nonanol (8, 10)

indicating highest toxicity of 1-nonanol. Modeling of the dependency of acute toxicity
of pure linear long chain alcohols on lipophilicity (log Ko*) confirms increasing level of
toxicity with increasing chain length. The LCso for 96 hour acute fish toxicity were
calculated to be 38, 13 and 5.5 mg/L for 1-heptanol, 1-octanol and 1-nonanol,
respectively (Draft report 2910712005 on SDA, Peter Fisk Associates).

Experimental and modeled acute toxicity data of the effects of the different alcohols

on Daphnia magna also show increasing toxicity with increasing molecular weight.

Acute daphnia toxicity (24 hour ECso) was experimentally found to be 94 mg/L for 1-

heptanol and 47 mg/L for 1-octanol (11) and 48 hour ECsovalues were 63 mg/L (12)

and 31.8 mg/L (13), for branched heptanol and Octanol, respectively (experimental

data on nonanol not available). Results of computer modeling using ECOSAR (14)

show that these compounds cause acute toxicity at EC5q concentrations of 56 mg/L
for heptanol,22 mglL for octanol and 7.5 mg/L for nonanol (14).

Data from fish and daphnia acute toxicity studies show a consistent trend of
increasing toxicity as carbon number and molecular weight increases.

Therefore, the effect values obtained with the Linevol 79 concentrations extrapolated

from measured 1-nonanol levels represent a worst case.



Fraunhofer Inst¡tut
Molekularbiologie und
Angewandte Oekologie

STUDY REPORT:
TEST ITEM:
GLP-GODE:

Daphnia, Acute lmmobilization
LinevolT9
sDA-004/4-20

- page 19144 -

Table 3: Mean measured test item concentrations (mg/L). For details see annex 3

Nominal Measured concentrations
24h I o-e¿n0h

Linevol
mq/L*

Cg Linevol*
mo/L mo/L

Linevol % o1

mq/L initial
c9

mq/L
mean
mo/L

0

0.92
2.30

5.76

14.4

36.0

0.00 0

0.35 1.17

0.74 2.46
1.63 5.42

5.63 18.8

12.6 41.8

000
0.27 0.89 76.2
0.80 2.65 108

1.76 5.87 108

4.61 15.4 81.9
11.6 38.6 92.3

0

1.03

2.56

5.65

17.1

40.2

24h 48h 24 - 48h 0-48h
Linevol
mo/L*

C9 Linevol*
mq/L mq/L

Cg Linevol Yo ol
ms/L mq/L initial

mean
mo/L

mean
mo/L

0

0.92

2.30

5.76

14.4

36.0

0.00 0

0.41 1.35

1.17 3.89
2.27 7.55
5.93 19.8

12.8 42.8

0.00 0 0

0.29 0.95 70.2

1.00 3.33 85.7

1.88 6.27 83.0
5.41 18.0 91.3
12.6 42.0 98.1

0

1.1s

3.61

6,91

18.9

42.4

r.09
3.08

6.28
18.0

41.3
*extrapolated from Cg concentrations (Cg content of Linevol 79 = 30 o/o)

7.3 Results of the Daphnia test
The effect (acute immobilization) of the test item on Daphnia magna was tested using
five concentrations arranged in a geometric series, spaced by a factor of 2.5. Based
on the results of the range-finding test the selected concentration range was:

Nominal concentrations:
Mean measured concentrations:

0.92,2.30, 5.76, 14.4, and 36.0 mg Linevol/L
1.09, 3.08, 6.28, 18.0, and 41.3 mg Linevol/L

The evaluation was based on the mean measured concentrations. The cumulative
immobility of daphnids during the test period of 48 h (Table 4 and Figure 1) indicates
a clear concentration-response relationship. The concentration of 1.09 mg/L did not
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cause significant immobility. The NOEC was calculated to be 1.09 mg/L and the
LOEC to be 3.08 mg test item/L.

After 48 hours the ECso of the test item was determined to be 5.91 mg test item/L
(95 o/o confidence limits 44.3-71.5 pg/L)

EGto EGso C.l. of ECgg

48h 1.09 3.08 1.52 4.27-8.20

Table 4: Cumulative immobility during the test period of 48 h

Linevol
concentration

mean measured
fmo/Ll

24h 48h 48h

beaker beaker beaker beaker

4321

beaker beaker beaker beaker

4321

Sum

lYol

Gontrol
1.09

3.08

6.28

18.0

41.3

0000
0000
0202
00'l 2

4344
5555

0000
1000
0323
1222
4454
5555

0

5

40

35

85

100

Table 5: (No) effect concentrations (mg/L) of the test item.

C.l.: 95 % confidence limits
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0.1 1 10 100

Concentration [mg/L]

Figure 1: Concentration-effect relationship for the test item after 48 h

7.4 Validity of the test

The conditions of OECD guideline (1) for the validity of the test were adhered to:

The immobility of controls in purified drinking water (dilution water) did not exceed
10 o/o.
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I Archivins

An aliquot of the test item, the test protocols, all raw data and all records necessary
to reconstruct the study were archived in the GLP-archive of the Fraunhofer lnstitute
for Molecular Biology and Applied Ecology, 57392 Schmallenberg, Germany,
following internalSOP's according to (4).

List of archived records:
- data specifying the test item
- data concerning the test organisms (origin, culture conditions)
relevant correspondence between study director and monitor
- records of storage and storage conditions of test item
- original raw data of test (cell number/mL, test conditions, i.e. pH-values,

temperature)
- records of chemical analyses
- records of statistical evaluation, if done
- original study plan including all amendments
- originalfinal report
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9 List of SOPs that were used in the studv

The Generalia-SOPs as well as the following SOPs were used:

SOP No. Title (translated)

0-017102 Computer use
V4-502102 Daphnia test, acute tox., Repro-test, D.-holding and breeding
V4-503102 Daphnia test, acute tox., Repro-test, prep. of test solutions
V4-509102 Daphnia test, acute immobilization, procedure

V4-910102 lnternal standardization of ecotoxicity tests
V7-208102 Mass spectrometry
G3-004102 Scales, calibration
G3-005/02 Checking of volumetric apparatus
G3-006/03 Checking of piston-operated pipettes

G3-008/03 Refrigeratorlfreezer, control
G3-009/02 Shaker
G4-005/02 Clean-bench, operation
G4-043101 pH-Meter, WTW 526
G4-210102 Light measurement: llluminance meter Ll-189 with radiation

sensor, Fa. LI-COR
G4-303102 WTW pH-Meter pH 196, operation, calibration
G5-109/02 Safety clean bench, Haereus
G5-134102 Autoclave Varioklav
G7-170102 Pure water preparation unit UHQ/PS, manual.
G7-183102 Cleaner Miele with Aquapurificator. Manual.
G7-199102 GO-Autosampler HP 7673, Hewlett Packard
G7-203104 GC/MS HP 5972 MSD
G7-226102 Eppendorf benchtop centrifuge 5415 C
G7-177102 Use of MIELE-cleaning machine G7783
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Annex l: Analvtical method for the determination of Linevol 79 in water

Principle of method and method summary
The method refers to the determination of 1-heptanol, 1-octanol und 1-nonanol (C7-,

Ce- and Cs-fatty alcohol) in aqueous test samples in the concentration range from
1 .25 to 625 ¡tg/L for each alcohol. Based on 1-nonanol this corresponds to concen-
trations of Linevol 79 from about 4 to 2000 pg/1. Samples with higher concentrations
were diluted before analysis to meet the concentration range mentioned. The
analytes were extracted from the daphnia test media by liquid-liquid partitioning with
n-hexane. After shaking and settling the n-hexane extract was removed and the
analytes derivatized using MSTFA (n-Methyl-trimethylsilyl{rifluoracetamid).
Measurement was performed by GC-MS in SIM mode using internal standard
calibration with n-hexanol-drs as internal standard.

Equipment and chromatographic conditions
GC/MSD system

Mass spectrometer: MSD HP 5972 (HewletþPackard/Agilent)
Gas chromatograph: HP 5890 (Hewlett-Packard/Agilent)

Autosampler: HP 7673 (Hewlett-Packard/Agilent)

GC-MS Parameter
column: SGE BPX-5, 50 m * 0.32 mm, Film 0.25 mm

transfer line temp.: 280 "C
injector: Split-splitless
injection volume: 1 UL
pressure: 20 kPa, 60'C
carrier gas: Helium, 1 ml/min
MS-mode: SIM (m/z 172, 173, 187,201)
Temperature program temp 1: 60 "C

time 1: 1 min

rate 1: 10'C/min
temp 2: 180 "C
time 2: 1 min

Reagents
n-hexane:
MSTFA:

95-99.5 o/0, Baker
N{ert.-butyldimethylsilyl-N-methyl-
trif I uoroacetamide, 97 o/o Fluka
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methanol:
reference items:

HPLC grade, Baker
1-heptanol, GC 99.5 %, Ehrenstorfer 30508
1-octanol, GC 99.5 %, Ehrenstorter 20122
1-nonanol, GC 99.5 %, Ehrenstorfer 30403

internal standard: n-hexanol-drsl 98 At. %D, deuterated standard,
Chemotrade

Solutions
Stock solutions of the reference items and n-hexanol-d13 (lS)

1-heptanol, 1-octanol and 1-nonanol: 1 g/L each
solution of internal standard in n-hexane: 50 mg/L

Calibration solutions of the reference items: 0.1, 0.5, 1.0, 5.0, 10,25 and 50 mg/L
corresponding to sample concentrations in the range from 1.25 ¡tglLto 625 pg/L

Fortification solutions (for recovery experiments): 100 and 1000 mg/L

Galibration
Calibration of the method was performed by chromatography of the calibration
solutions after silylation. Using the concentration/peak area data of the reference
items and the internal standard the calibration line was calculated by linear regression
using internal standard method.

Sample preparation
400 mL of the aqueous test sample was shaken with 5 mL of n-hexane in a 1 L bottle
lor 20 min (shaking machine). Then the content was transferred into a 500 mL
beaker. The bottle was washed with water and the beaker made up to 500 mL. After
phase separation 100 pL of the upper n-hexane layer was removed and pipetted into

a 1.5 mL vial. 50 pL MSTFA and 50 pL lS solution were added and mixed by shaking
for some seconds. Then the extract was transferred into a 300 pL vial insert.
Measurement was performed by GC-MS under the conditions given above.
Backup samples were created by pipetting 200 pL of the n-hexane extracts in
separate vials.
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Recovery
The following recovery experiments were performed:

500 mL water + 100 ¡rL fortification solution 1 (-> 20 ¡rg/L, five replicates)
500 mL water + 100 pL fortification solution 2 (-> 200 pg/L, five replicates)
The fortification solutions were added into the water phase by a pipette. After mixing
(Vortex) for 1 min the samples were processed like real samples (see'Sample
preparation').

2 blank samples (water without spikes) were processed in parallel.

Typical calibration line and chromatograms

l:ffiii ån':¡#¡¡i l*lt';,..
RosÞolso tyÞe: ¡ìtornâl Sld ( Rol 4 ), Area ' ( lS Conc. / lS Aroa )
Cilrw typo: L¡noâr, Orio¡i: Þaludo, Wbiohlhror'l/x Àds tr{ns: aù[o

Figure 2: Typical calibration line of 1-nonanol
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Figure3: Typicalchromatograms
upper: water sample, concentration of 1-nonanol = 350 pg/L
lower: controlsample, concentration of 1-nonanol < 20 pg/L
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Annex 2: Validation of the analvtical method

The validation of the analytical method was based on the guidelines SANCO/825/00
rev. 6 and SANCO/3029/99 ver.4 (16, 17). The guidelines describe the pesticide pre-
and post-registration data requirements. According to these guidelines the analytical
method was validated in respect to specificity, linearity, accuracy, precision, identity
and limit of quantification (LOQ).
The validation of the method was performed for 1'nonanol as the results of the study
were based on the 1-nonanol analytical results.

Specificity
The method was found to be sufficiently specific for the determination of Linevol 79.
The blanks as well as the test samples showed no interfering peaks. A typical
chromatogram of all compounds is shown in Figure 3.

Li nearity/Gal i bration
The method was calibrated in the range from 0.1 to 50 mg/L for the reference items
1-heptanol, 1-octanol and 1-nonanol using 7 calibration levels. This corresponds to a
range of 0.3 to about 170 mg/L for Linevol 79. Linear regressions of the peak respon-
ses and the concentrations were found resulting in typical correlation coefficients of
r > 0.99. An example calibration line for 1-nonanol is shown in Figure 2.

Accuracy
The results are shown in Table 6.
. The recoveries from waterfortified with 1-nonanol at 20 ¡tglL ranged i¡om71o/oto

91 o/o. The mean recovery of five replicates was 83 o/0.

. The recoveries from waterfortified with 1-nonanolat 200 ¡rg/L ranged from 99 %
to 126 %. The mean recovery of five replicates was 103 %.

. The overall recovery values from water fortified at two levels was 93 %.

Precision
The precision of the method is reported as the repeatability of recovery of 1-nonanol
at each fortification level. The results are shown in Table 6.
. The relative standard deviation of recoveries from water fortified with 1-nonanol at

20 pg/L was 9.5 o/0.

. The relative standard deviation of recoveries from water fortified with 1-nonanol at
200 mg/L was 1 5.5 o/o.
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The overall relative standard deviation of recoveries from water fortified with
1-nonanol at two levels was 16.8 %.

The precisions were below 20 o/o for every concentration level.

Table 6: Summary of recovery data

Gompound Fortification level

fug/Ll

MeanRecovery RecoveryRSD

1olol 1%l

Recovery

l%ol

l-Heptanol 0

0

20

20

20

20

20

9.5200

200

200

200

200

10.6

12.9

13.2

13.3

14.7

12.9 11.4

15.1

'|3.2

15.8

16.2

17.1

15.5

Overall values: 14.2 13.6

l-Octanol 0

0

20

20

20

20

20

41.3

48.3

47.6

40.5

46.1

44.8 8.1

200

200

200

200

200

53.7

46.2

55.7

59.9

65.0

56.1 12.5

Overallvalues: 50.4 15.8
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Table 6: Summary of recovery data (continued)

Compound Fortification level Recovery Mean Recovery Recovery RSD

83.9 83.3 9.5

90.8

89.6

71.2

80.8

200 98.7 102.5 15.5

200 81.4

200 101.0

200 105.8

200 125.8

Overallvalues: 92.9 16.8

ldentity
The identity of the test item was approved by the interpretation of the mass fragments
(mlzratio 172,173,187 and 201) and their relation obtained by mass spectrometric
detection.

Limit of Quantification (LOO)
The limit of quantification - at the lowest calibration level - was 20 ¡rg/L for
1-nonanol corresponding to 67 pg/L Linevol 79. Blank values were always below the
LOQ.

20

20

20

20

20
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Annex 3: Detailed results of chemical analvses

Table 7: Measured concentrations of 1-heptanol

Medium time

h

Linevol
expected

mo/L

l-heptanol
1 2 mean

ma/L mq/L mq/L

Linevol*

mq/L

%of
initial

24

0.00
0.92
2.30
5.76
14.4
36.0

< 0.02 < 0.02
0.21 0.21 0.21

0.47 0.44 0.45
0.88 0.80 0.84
2.36 2.67 2.51
6.25 6.44 6.35

0.48
1.03
1.91

5.71
14.4

0.00
0.92
2.30
5.76
14.4
36.0

< 0.02 < 0.02
0.17 0.18 0.17
0.45 0.47 0.46
1.04 0.98 1.01

2.69 2.59 2.64
7.22 6.88 7.05

0.39
't.05

2.30
6.00
16.0

ai.t
102.0
120.0
105.1
111.0

24

48

0.00
0.92
2.30
5.76
14.4
36.0

< 0.02 < 0.02
0.19 0.18 0.18
0.46 0.48 0.47
1.16 0.96 1.06
2.57 2.72 2.65
6.53 5.77 6.15

0.41
1.07
2.41
6.01
14.0

0.00
0.92
2.30
5.76
14.4
36.0

< 0.02 < 0.02
0.16 0.16 0.16
0.45 0.45 0.45
0.96 0.89 0.92
2.46 2.46 2.46
6.33 5.90 6.11

0.36
1.02
2.09
5.59
13.9

87.0
95.0
87.0
93.0
99.4

Linevol
expected

mo/L

mean
0 -24h
mq/L

mean
24 -48h

mo/L

mean
0-48h
mq/L

0.00
0.92
2.30
5.76
14.4
36.0

o.¿g
1.04
2.10
5.86
'15.2

o.gg
1.05
2.25
5.80
13.9

0.41
1.04
2.18
5.83
14.6

* extrapolated from 1-heptanol concentrations (C7 content of Linevol 79 = 44 o/o)
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Linevol
expected

mq/L

mean
o -24h
mo/L

mean
24 -48h

mo/L

mean
0-48h
mq/L

0.00
0.92
2.30
5.76
14.4
36.0

o.ig
1.71

3.68
10.6
25.5

o.io
2.04
4.31
11.3
25.9

o.lq
1.87
3.99
10.9
25.7

Table 8: Measured concentrations of 1-octanol

Medium time

h

Linevol
expected

mq/L
1

mo/L

l-octanol
2

mq/L
mean
mo/L

Linevol*

mq/L

o/o of
initial

24

0.00
0.92
2.30
5.76
14.4
36.0

< 0.02 < 0.02
0.19 0.19 0.19
0.42 0.38 0.40
0.87 0.79 0.83
2.57 2.87 2.72
6.11 6.19 6.15

o.ão
1.67
3.47
11.3
25.6

0.00
0.92
2.30
5.76
14.4
36.0

< 0.02 < 0.02
0.15 0.16 0.16
0.40 0.43 0.42
0.96 0.90 0.93
2.40 2.34 2.37
6.24 5.90 6.07

0.65
1.74
3.88
9.88
25.3

81.2

104.0
112.0

87.2
98.7

24

48

0.00
0.92
2.30
5.76
14.4
36.0

< 0.02 < 0.02
0.20 0.19 0.20
0.49 0.51 0.50
1.21 1.00 l.',t1
2.75 2.86 2.81
6.62 5.73 6.18

0.83
2.09
4.62
11.7
25.7

0.00
0.92
2.30
5.76
14.4
36.0

< 0.02 < 0.02
0.17 0.17 0.17
0.47 0.49 0.48
0.99 0.93 0.96
2.59 2.6'.t 2.60
648 603 â25

0.69
2.00
4.00
10.8
26.1

83.8
95.9
86.6
92.7

101.0

* extrapolated from 1-octanol concentrations (C8 content of Linevol 79 = 24 o/ol
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Linevol
expected

mq/L

mean
0-24h
mq/L

mean
24 -48h

mo/L

mean
0-48h
ma/L

0.00
0.92
2.30
5.76
14.4
36.0

1.03
2.56
5.65
17.1

40.2

1.15
3.61
6.91
18.9
42.4

r.ãg
3.08
6.28
18.0
41.3

Table 9: Measured concentrations of 1-nonanol

Medium time

h

Linevol
expected

mq/L

l-nonanol
1 2 mean

moll mq/L mq/L

Linevol*

mq/L

%oÍ
initial

0

24

0.00
0.92
2.30
5.76
'14.4

36.0

< 0.02 < 0.02
0.34 0.36 0.35
0.76 0.71 0.74
1.71 1.54 1.63
5.32 5.95 5.63
12.4 12.7 12.6

1.17
2.46
5.42
18.8
41.8

0.00
0.92
2.30
5.76
14.4
36.0

< 0.02 < 0.02
0.26 0.27 0.27
0.78 0.81 0.80
1.83 1.69 1.76

4.71 4.52 4.61

1 1.8 1 1.3 11.6

o.ãg
2.65
5.87
15.4
38.6

rc.2
108
108
81.9
92.2

24

48

0.00
0.92
2.30
5.76
14.4
36.0

< 0.02 < 0.02
0.42 0.39 0.41
1.14 1.20 1.17

2.48 2.05 2.27
5.75 6.11 5.93
13.6 12.1 12.8

r.ãs
3.89
7.55
19.8
42.8

0.00
0.92
2.30
5.76
14.4
36.0

< 0.02 < 0.02
0.28 0.29 0.29
0.99 1.01 1.00

1.92 1.84 1.88

5.36 5.47 5.41
13.0 12.1 12.6

0.95
3.33
6.27
18.0
42.0

70.2
85.7
83.0
91.3
98.1

* extrapolated from 1-nonanol concentrations (C9 content of Linevol 79 = 30 %)



Fraunhofer tnst¡tut
Molekularbiologie und
Angewandte Oekologie

STUDY REPORT: Daphnia, Acute lmmobilization - page 36144 -

TEST ITEM: LinevolT9
GLP-CODE: SDA-004/4-20

Annex 4: Statistical analvsis of the Daphnia test

4.1 Results of the Probit analysis (ToxRat@ Report)

Effective Concentrations (ECx) with mobility at 48 h: Parameters of the Probit analysis

Table 10: Parameters of the probit analysis: Results of the regression analysis

Parameter Value

Computation runs:

Slope b:

lntercept a:

Variance of b:

Goodness of Fit

chi2:

Degrees of freedom:
p(Chi'z):

Log ECse¡

s Log EC5s,

F:

p(F) (df: 1;3):

5

2.17217

3.32331

0.127',|1

4.75994
3

0.19024
0.77190
0.17837

23.396

0.017

Chi, is a goodness of fit measure. lf the probability, p(Chi'z), is lower or equal than 0.100, data is much
scattering round the computed dose/response function. ln this case and with quantal data, confidence
limits are corrected for heterogeneity (= are made wider; so, check whether these results are
reasonable!).
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Results of the probit analysis

Table 1 1: Results of the probit analysis: Selected effective concentrations (ECx) of the test item and
their 95%- and 99%-confidence limits

Value [mg/L]

lower 95%-cl

upper 95o/o-cl

lower 99%-cl

upper 99%-cl

1.523

0.874

2.652

0.734

3.157

2.430

1.561

3.782

1.359

4.346

5.914

4.265

8.20'l

3.849

9.088

n.d.: not determined due to mathematical reasons

lnhibitions lower equal 0% or greater equal 100% were replaced by 0.100 and 99.900, respectively. Slope
function after Litchfield and Wilcoxon: 2.886

(The slope function is derived from the slope, b, of the linearized probit function and computes as S = 10^(1/b);
please note that small values refer to a steep concentration/response relation and large ones to a flat relation.)

Threshold concentrations (NOEC) with Mobility at 48 h

Fisher's Exact Binomial Test with Bonferroni Correction

Table 12: Fisher's Exact Binomial Test with Bonferroni Correction.

Pair-wise comparisons between treatment and controlon the multiple significance level (alpha is 0.05;

one-sided greater). Pair-wise comparisons are performed sequentially using the adjusted Alpha* (=

alpha/(k-1); k: number of comparisons (after Holm 1979)); Ho (no effect)is accepted, if the probability p

> Alpha*.

Treatm.lmg/Ll lntroduced Mobile lmmobile % lmmobility p alpha* sign.

Control

1.09

3.09

6.28

20200
20191
20128
20137

317
020

0.0

5.0 1.000 0.050

40.0 0.003 0.017 +

35.0 0.008 0.025 +

85.0 <0.001 0,013 +

100.0 <0.001 0.010 +
17.99 20

41.29 20

+: significan( -: non-significant

A NOEC of 1.09 mg/L is suggested by the program.



Fraunhofer lnstitut
Molekularbiologie und
Angewandte Oekologie

STUDY REPORT:
TEST ITEM:
GLP.GODE:

Daphnia, Acute lmmobilization
LinevolT9
sDA-004/4-20

- page 38144 -

Summary of Results for all Endpoints

Table 13: Summary of results for allendpoints.

Critical effect and threshold concentration as observed at end of experimental time; EC: Effective concentration
for w%o reduction; 95%-CL: 95% Confidence limits; LOEC: Lowest observed effect concentration; NOEC: No

observed effect concentration

Critical Concentrations [mg/LI 0-24h

Mobility

95%-CL

95%-CL

95%-CL

ECro

lower

upper

ECzo

lower

upper

ECso

lower

upper

LOEC

NOEC

3.251

2.100

5.032

4.720

3.306

6.738

9.594

7.196

12.792

17.990

6.280

1.523

0.874

2.652

2.430

1.561

3.782

5.914

4.265

8.201

3.090

1.090

n.d.: not determined due to mathematical reasons
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Annex 5: Gertificates of analvsis (test and reference itemsl
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Certificate of reference item I

Gertificate of Ana Dr. Ehrenstorfer

Pþduat ldan{lo.üon
t,1127100 t+lrptanol

CA l-l¡Pt¡nol

lUPr{C l't¡Ptlml
Fomula C7H16O

Mol.Wdght 116.20

CASNo,111-70{
FctæfrL: tha orply dllc b v!5 undar rrconmnded rbngs cond¡bru oriy.

Phydel D¡t¡
Phaso llquld

Color coloorlæg

Melllng Range

Torioolo¡iel D.tr

trTT
Rcode 36/3238

S Cod3 2S36

LD50 (Rats êmle/male ln mg/kg) lÜA

An.lyüo¡l D¡t¡
Method f

Column

Method 2

Column

Eluent A
Eluent B

ldenl¡ty ch6ck

Comment

Warer Conleni

D.t Purlty

GC'MSD

oB-5, 60 m, lO 0.25 mm

ln. Vo¡umô (U)

lnJ.femp. 2@

hl. Vdumo (É)

Flo¡r(mumin)

R.t ranoa Xaaarlala to.
iaaldc. anrlt.la

Explry Dâtô 0'1.05.2üx)

Lot lsínber 30508

Storeat 20'C

RTI (mrn.) E.70

Col. Temp. ,10200

RTZ (m¡nJ

Grâdent

MS

0.3 % ùt.rr$!d bt ¡{il|-Ftcßr Ilnlioû
99.5 c/o Tolsance +/- 0.5 7c

Bcæa mlG: tÈ!u& lrr ùr¡rd on â lù¡nnol thrsa dltcrrinrüoF. V¡pouf pßsqr tnd sl¡b¡¡y
htormlþn acc{dnE to lor¡tula.

LaDor Or. Êhrsnslorler€ch¿fers Bgnl.-Schossol-Slr. g A 86 1 90 Aùgsoufg Gsínåny
phonÞ ù49821 906081) f:il {'Lq821 g0$C888 lnb@analßlml-stonrlards'm

flrc hformàlion hel€in b bcllèved lo be corr€d. bl/t b prcvided 'rdthcutrvorânty ofsny kil(l
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Gertificate of analvsis (reference item l-octanol)

Gertificate of AnalYsis Dr. Ehrenstorfer

Product ldont¡licatlon
15711100 1'Octanol

CA 'l.Oclsnol

IUPAC r-oct¡nol

Formula C8H18o

Mol.Weight 130.23

CASNo.1ll'87-5
Pþ¡sa noto: Thc rxPlty ddt l¡ r¡l¡d undcl Ëcommrndrd stor¡gG ændlllont only'

Rataaoñoa lralatlala tôa
R.alóúa Añ¡ltala

Exp¡ry Date 01.01.2008

Lot Numbsr 20122

Storoat 20'C

Physlcal Data
Phase liquid

Color colourless

Meltlng Range

Toxloologlca¡ Deta

Vapour pressure N/A al 'C
Solubllity in water NrAat 'C
Solubil¡ly ln N/A N/A at 'C

ETT
Rc,ode 20n1n2..36137138

Soode 26-36

LD50 (Rats female/male in mg/kg) N/A

Analytlcal Data

Method 1 GC/FID

cdumn 3% OV 1'l on chtomosorb W-HP

Method 2

Column

Eluent A
Eluent B

lnj. Volume (pl)

lnj. Temp. 260

lnJ. Volume (pl)

Flow (mumin)

RT 1 1,58

Col. Temp. 120

RT2
Gradlent

Commenl

Water Content

Det Putlty
0,1 o/o Delcmh.d by f€d'Fischrt Tit.rtlon

99,5 o/o Tole¡ance +1.0,5 o/o

Lâbor Dr. Ehtsnstoreróararers ' e!ñStrtossuttr.!4,' 86199 AugsþÜrg 'Gêrmânv \l9o gry
Phone +,1902'1906080 Fax+¡98218060888 lnfo@analy'l¡cal-3tåndatds'com v

frro ri iåüitãUon ¡ããtn ¡s OotievoO to æ corocl, but ls provid¡d wiahout waranly of any kind
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Gertificate of analvsis freference item l-nonanol)

Certificate. of Ana Dr. Ehrenstorfer
Product ldont¡f€tion

15623200 l-¡lonanol
CA l-lùmnol

IUPAC l.rù..nol

Fdmula CgHl2O
Mol.We¡ghl 1a4.26

CASNo. l4$08{i
Bqass ñolê: lhs .rpry dltq F rr¡d û.þ, ræomîd.d 3bragr cond¡{on! onlÍ

Phys¡cel D¡t¡
Phðse liqud

Color coloudess

Melting Rangs

Toxi@lolicâl O¡t¡

@IT
Roode 23121125-37

S Code 45-36/3239

LO50 {Rats femalsrmale ¡n mgkg) l¡/A

An¡lytlc.¡ Ort¡
Melhod I

. Cdumn

Melhod 2
Column

Elt enl A

Êluenl I
ldenlity check

Commenl

Water Contenl

Oot Purity

GC'MSO

OB-5, 60 m, lD 0.25 mn
lnl. Volume (É)

hi. Temp. 200

l¡¡. Volune (!û)

Flfl (mum¡n)

RaLt.... r.t..¡.t. ro.
F..laú. Añ.lr.la

ExPiry Dâte 01.10.2008

Lot lùrmber 21025

Storeat 20'C

RT I 16.45

Col. Temp. 40-200

RT2
Grâdeît

MS

0.1 % calarñ@d by Ka.þFsbr fl.atoñ

99.S % Toter¿rce +.r 0.S ô/o

acåaôôola Rasüsá.oba3doñ¡ffiñollhtseceleim¡ôlþn$ VaÞoulPtc¡¡ur..ñdsoÙb¡V
olorEtþ^ åcgatárg !o.lcr¡tu,ô

¡.rlr-Ìi)r:ìd:ì$lü1eÊS(nåfÊ'3 fì1D.-Sr;tllos3elsli 6a ?l5l39Ai¡-t8Ðr:!q 49.$âny
Í¡!!cnc ¡.f0 â2 ! :XlS0û{ì -irr t{A 3ll icôl)$8¡¡ Inlog'ùralTlrcil.$an(i¡lcs.ccrl

'!l¿ ¡::ft).rÌolon hclein ¡s $el¡lved lo btÌ ctf$G. bLl.5 cröslÈc t ¡llKut w¿frâoly of tlr k:nc
YY
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Annex 6: GLP Gertificate

'trl,¡

für Umwelt, Raumordnung und LandwirJschaft
des Landes Nordrhein-Westfalen

Aktcnzcichil: V¡-3- 31. I 1.79.05

GlP-Bescheinigung

Bescheinigung

Hiermit wird bestätigt, dass die Pri¡feinrichtung

Certif¡cate

It is hereby certified that the test facility

inD-57392 Schmallenberg, Auf dem Aberg I
(or1À$lú¡ll)

inD-57392 Schmallenberg Auf dem Aberg I
(ldl¡6. ¡dd.8)

Fraunhofer Institut Âir Molekularbiologie und

Angovandte Oekologie (IME)
(rmú)

vom I l. November- 13. November 2002
(D¡úil)

von der tlr die fjbeirr¿achung arständigen Behörde
ftber die Einhaltung der Grundsåtze der Guten

Laborpraxis inspiziert worden ist.

Es wi¡d hiermit bestätigt, dass folgende Prllfungen in
dieær Prüfeinrichtung nach den Gïrndsillzen der

Guten Laborpraxis durchgeñlhrt werden.

Of Fraunhofer Institut frtr Molekularbiologie und

Angervandte Oekologie (ME)
(cø9.iY ünô)

on I I until 13 November 2002
(d¡to

was (werQ inspected by the competent authority
regarding compliance with the Principles ofGood
I¿boratory Practice.

It is hereby certified that following studies in this

test facility are conducted in compliance with the

Prinoiples of Good Laboratory Practice.
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GLP-Certificate continued

Kategorie I

Prüfungen anr Bestimmung der physikalisch-
chemischen Eigenschaft en und
Gehaltsbestimmungen

Kategorie 4

Ökotoxikologische Prilfungen zur Bestimmung
der Auswirkungen auf aquatische und
terrestrische Organismen

Kategorie 5

Prlifungen arm Verhahen im Boden, im Wasser

und in der Luft; Prilfungen zur Bioakkumulation
und zur Metabolisierung

Krtegorie 6

Prlifungen zur Bestimmung von Rückständen

Kategorie 7

Prtlfungen zur Bestimmung der Auswirkungen
auf Mesokosrnen und nattlrliche Ökosysteme

Katcgorie 9

Modell- und Simulationsrcchnungen ñir das

Verhalten von Stoffen in der Umwelt

câtegory f

physical-chemical testing

cotegory 4

environmental toxicity studies on aquatic and

tenestrial organisms

category 5

studies on behaviour in water, soil and air;
bioaccumulation

crtcgory 6

residue studies

cetegorYT

studies on cffccts on mesocosms and natural

ecosystems

category 9

mathematical modelling and simulation oflhe
environmental fate of chemicals

Düsseldorf, /f .Februu zool

Im Auflrag @
Dienstsiegel
(official-seal)
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