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B.9.1 Effects on birds (Annex Il A 8.1, lll A 10.1) ‘:&\
(o)
B.9.1.1 Acute oral toxicity (Annex Il A 8.1.1) [o@
&
0
2
Reference: S-2200 TG: An Acute Oral Toxicity Study with the Northern BOQ}R’/hite
(o)
Author(s), year: I 2009 >
Report/Doc. number: Sumitomo Chemical Co. Ltd Report No.: ROW-0001 &Q’
Guideline(s): US EPA OPPTS Guideline 850.2100; FIFRA Subdivision E,égction 71-1; JMAFF
Test Guideline 12 Nohsan No. 8147 Q@
GLP: Yes (self-certification) S
Deviations: The birds remaining at termination of the test were nq;)é\ubjected to gross
necropsy due to scheduling oversight. This is not cghsidered to have affected the
validity of integrity of the study. Determination of S:Batment—related effects for birds
surviving until test termination were based upoﬁ,&)bservations, body weight and
feed consumption data. Sufficient data was q@ilable to assess the impact upon
birds. %4
. &
Validity: Acceptable ~
O
N
Test substance: S-2200 TG; Lot number ST—0811qu§u0rity: 93.4%

Material and methods:
Test species:
Number of organisms:
Weight, age:
Type of test:
Medication:

Applied concentrations:
Type of application:

Time of exposure:
Test conditions:

Test parameter:
Observations:

<
§

&
&
@9

N
Body weight:
&

Q
Feed consumption:
e

O
Necropsy:

Statistics:

N
Q)AQBuring periods of fasting prior to testing.

N

Northern bobwhite quail (Colingﬁrginianus)

5 females and 5 males per gréup

172 — 232 g at test initiation{22 weeks

Acute oral toxicity Qé\'

Beginning two days affer their arrival in the test facility, test birds were given
soluble antibiotics i[l\cﬂ?eir drinking water for seven consecutive days.

The birds received fio form of antibiotic medication during the test

0 (corn oil vehiql§only), 292, 486, 810, 1350 and 2250 mg ai/kg bw, dosage
volume: dos volume: 6 mL/kg body weight

Oral intubaggﬁ directly into the crop or proventriculus of each bird using a
stainless@eel 14 gauge cannula, diluent: corn oil

One sifgle application, monitoring during 14 days

Test femperature: 24.4 + 0.3 °C (SD), relative humidity: 31 + 9% (SD), lighting:
8[@%4 lux):16D,

@ed was provided ad libitum during acclimation and during the test, except

During acclimation, all birds were observed daily. Following dosing, multiple
observations were performed on Day 0 of the test, with particular attention being
paid for signs of regurgitation. From test initiation until termination, observations of
mortality, signs of toxicity and abnormal behaviour were performed at least twice
daily.

Body weights were measured individually at test initiation and on days 3, 7 and 14
of the test.

Average feed consumption was determined by pen for each dosage group and the
control group for Days 0-3, 4-7 and 8-14.

No birds died. The birds that were remaining at the termination of the test were
not subjected to gross necropsy, see deviations above.

There were no mortalities in this study. Therefore, it was not possible to perform
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Findings:
Mortalities:

Clinical signs:

Body weight, feed

7

(@)
the calculation of an LDs, using the computer program of C.E. Stephan. The LB,
value was determined to be greater than the highest dosage tested. No statistical
analyses were applied to separate mean responses among treatment gro\ug% for

the endpoints of food consumption and body weight. Qféo

Q
No mortalities occurred in the control group in the 292, 486, 810, 1%% and 2250
mg ai/kg treatment groups. O

All control birds and all birds in the treatment groups were norml! in appearance
. N

and behaviour throughout the test. &

Compared to the control group, there were no treatment-re@%d effects on body

January 2014 >

\.
&

$

consumption: weight and feed consumption in the 292, 486, 810, 135066? 2250 mg ai’kg
treatment groups. \’\\
Conclusion: LDsg > 2250 mg ai’kg bw, NOEL: 2250 mg ai’kg bw@\}o)
Validity criteria: Mortality in the control did not exceed 10%. o
i
Q&
XS
Y
S
B.9.1.2 Dietary toxicity (Annex Il A 8.1.2) Qg)
Reference: S-2200 TG: A Dietary LC50 Study vvq'@the Northern Bobwhite

Author(s), year:
Report/Doc. number;

I, 20002
Sumitomo Chemical Co. Ltd Repg'ft no.: ROW-0004

Guideline(s): US EPA OPPTS Guideline 850@)00; FIFRA Subdivision E, Section 71-2; ASTM
Standard E857-87; OECD Guideline 205
GLP: Yes (self-certification) &
Deviations: None of relevance Qé\'
Validity: Acceptable >
N
&
Test substance: S-2200 Technica%@rade, purity: 93.4 %, Lot No.: ST-0811G
Material and methods: N

Test species:
Number of organisms,
Age, weight:

Type of test:
Medication:

Northern bob@ite quail (Colinus virginianus)
30 birds in pens each for the control group, 10 birds in two pens for each of the
test itemé’oups, sex undetermined, 10 days old, 20 to 25 grams in weight at test
initiatio®?

L SO
Dleta@ toxicity
Tt@ irds received no form of antibiotic medication during acclimation or the test.

Applied concentrations: \S%ts were prepared by mixing the test substance with the basal ration fortified

<

&
O

&
&
@9

IS

Acclimaﬂ'@tion:

&

Timeof exposure:
T§§t conditions:

Analytics:

2
A8 Test parameter:

;
S
&

Observations:

~Buith 2% wiw corn oil. Dietary test concentrations were corrected to 100% active

ingredient based upon the reported purity of the test substance. Nominal dietary
test concentrations used in this study were 0, 562, 1000, 1780, 3160 and 5620
ppm ai S-2200 TG, corresponding to 0, 106, 192, 368, 635 and 1136 mg ai/kg
bw/d.

Concentration, homogeneity and stability of the test substance in the diet were
sufficiently verified by analytical methods.

Birds were acclimated to the caging and facilities from the day of hatch until
initiation of the test

5 days administration period and 3 days post-exposure period

Test temperature: 27.9 + 0.5°C (SD), relative humidity: 43 £ 7% (SD),

lighting: 16L (194 lux) : 8D

Birds were observed four times on day 0 and at least twice daily thereafter. All
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Body weight:

Feed consumption:

Necropsy:

Statistics:

Findings:
Mortalities:

Clinical signs:

Body weight:

Feed consumption:

X
&
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signs of toxicity and abnormal behaviour were recorded. \Q@
S

“
Body weights were measured at test initiation and on days 3, on Day 5 an\djgt
termination of the test on Day 8. (50

Average feed consumption values were determined daily during the e)gposure
period (Days 0-5) and for the entire post-exposure observation per@é\(DayS 6-8)
for each treatment and control group.
As no mortalities were observed in the study, necropsy was noé@eemed
necessary. Q
There were no mortalities in this study. Therefore, it was n@%ossmle to perform
the calculation of an LD50 using the computer program 8£% E. Stephan. The
LD50 value was determined to be greater than the hlgtfést concentration tested.
No statistical analyses were applied to separate mean responses among
treatment groups for the endpoints of food consumption and body weight.
P

(Zr
No mortalities occurred in the control group éﬁd in the 562, 1000, 1780, 3160 or
5620 ppm ai treatment groups.
One control bird was observed limping qn-the morning of day 3. On Day 4, 5, 6
and the afternoon of Day 8 the bird and-an additional bird in the same housing unit
were noted with picked toes and as(O&nplng One bird of the 1780 ppm ai
treatment group was noted as Ilm@ng with picked toes on Days 7 and 8 of the
test. All other control and treatpient birds were normal in appearance and
behaviour throughout the test?
Compared to the control ro%’p, there were no treatment-related effects on body
weight and feed consumé?ion in the 562, 1000, 1780, 3160 and 5620 ppm ai test
treatment groups \b
No effects on feed %&mumption at any of the concentrations tested were noted.

Table B.9.1.2-1: Bodyweights and food ré\onsumption of bobwhite quail following dietary exposure to

S-2200 &
S-2200 Mean body 'Ught Body weight change Mean food consumption
concentration [g/bird ) [g/bird] (SD) [g/bird/day]
(mg ai/kg diet) Day 0 Day 5 Day 8 Day 0-5 Day 0-8 Days 0-5 Days 6-8
Control 23 (3) 35 (4) 45 (4) 12 (3) 22 (3) 6 8
562 2) |$37@3) 48 (3) 14 (2) 25 (2) 6 8
1000 22 (1) af 34 (2) 43(3) 12 (1) 21 (3) 5 7
1780 34y 5 (5) 45 (6) 12 (4) 22 (5) 6 11
3160 22@) 5 (3) 45 (3) 13 (2) 23 (2) 6 7
5620 22 (2) 34 (2) 45 (3) 13 (1) 24 (3) 6 8
&
Conclusion: O LCso > 5620 ppm, corresponding to > 1136 mg ai’kg bw/day;
Q§ No mortality level and no-observed-effect concentration = 5620 ppm,
OJQ corresponding to 1136 mg ai’kg bw/day

Validity c\@gria: Mortality in the control did not exceed 10%. The test substance in the diet has

NS been satisfactorily maintained in the diet (>80% of nominal) and no compound-
@Q’ related mortality or observable toxic effects were noted in the lowest treatment
G’ level.
s
i
&
S
Q.



Precision: The repeatability of the method, expressed as relative standard deviation (RSD),
was &0 % for each fortification level (see table below). No outliers were
id&@fied and/or discarded.

LOQ: \Bﬁe LOQ was set at the lowest fortification level i.e. 0.05 mg/L

2
Table B.9.1.2-2: Anah/,ﬁ’cal determination of S-2200 TG in Avian diet
N LOQ Fortification Mean recovery RSD
Analyte (§ [mg/kg] level [%] [%]
& o [mg/kg] " "
Sum of S-21675 100 100 103 2
and S-2354Q 6000 101 1
&
onclusion: e method is acceptable and validated successfully according to
Conclus{o? Th thod i tabl d validated full ding to SANCO
@(Z)Q 3029/99 rev.4 with an LOQ for Mandestrobin (S-2200) of 100 mg/kg.
>
(@)
S}
.9
&
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Reference: Analytical Method Verification for the Determination of S-2200 TG in A\(l:z;n

Diet \’\&
Author(s), year: Martin, K.H. and Nixon, W.B. (2009) .@O
Report/Doc. number; Sumitomo Chemical Co. Ltd Report No.: ROW-0003 Qfég
Guideline(s): European Commission Working Document SANCO/3029/99 rev.4 @
GLP: Yes (self-certification) Q\\‘Q
Deviations: None of relevance bo
Validity: Acceptable 2

o,\)‘b
Test material Avian diet Q@
o>

Material and methods: 5)\!\\
Analyte: S-2167 (R-isomer of Mandestrobin) ’59

S-2354 (S-isomer of Mandestrobin) Q

Principle of the
method:

Mobile phase:
Column:

Findings:
Specifity:

Calibration (Linearity):

Accuracy (recovery):

Active substance content is determined after e@%ction with acetonitrile and
dilution to the appropriate concentration with \é_;%etonitrile/water (50:50 v/v) by
HPLC with UV detection (variable wavelea_gi?-? detector at 230 nm).

water / acetonitrile; gradient mode .

ChiralPak AD-RH, 5 um, 150 x 4.6 mm\\o

\(b
Due to the chiral nature of the c@\ﬁmn the method is very specific to the 2 isomers
of Mandestrobin. No interfere@% was observed in chromatograms of standard,
control, reagent blank and@atrix blank samples.
The linearity was checkedswith 6 standard solutions of different concentrations.
The calibration is foun@to be linear in the range 0.2 — 10.0 mg/L with a correlation
coefficient R > 0.999®0r both isomers.
The mean recoverywas determined from the sum of both isomers found in
fortified sample%a 2 different levels. A known amount of Mandestrobin (0.1 g/kg
and 6 g/kg) was added to the avian diet samples (5 samples each). The high
fortified sar(@es were diluted 1:100 the low fortified ones 1:5. The mean recovery
is betwe 0 and 110 % for both fortifications. The results are listed below.
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Reference: S-2200 TG: A Dietary LC50 Study with the Mallard 5\%
Author(s), year: I, (2009b) @
Report/Doc. number; Sumitomo Chemical Co. Ltd Report no.: ROW-0005 Q;o

Guideline: US EPA OPPTS 850.2200, US EPA FIFRA 71-2, ASTM St@ﬁdard

A
O.
S
S

Guideline(s):

E857- 87, OECD 205 Q{_Q
GLP: Yes (self-certification) bo
Deviations: None of relevance {\@
Validity: Acceptable C%D

Test substance:
Material and methods:
Test species:
Number of organisms,
Age, weight

Type of test:
Medication:
Applied concentrations:

Analytics:
Acclimatisation:

Time of exposure:
Test conditions:

Test parameter:
Observations:

Body weight:

Feed consumption:

Necropsy:
&

Fipdings:

~Mortalities:
\Q@VI iti

Clinical signs:

P
&
&

(%4}
S-2200 Technical Grade; Lot No.: ST-0811G, purity: 935:‘%
<

&

Mallard duck (Anas platyrhynchos) N
30 birds in six pens each for the control group, 10cbirds in two pens for each of the
test item groups, sex undetermined, 10 days 0I§1 10 to 178 grams in weight at
test initiation §
Dietary toxicity @o)
The birds received no form of antibiotic medication during acclimation or the test.
Diets were prepared by mixing the tesgéubstance with the basal ration fortified
with 2% w/w corn oil. Dietary test coB@entrations were corrected to 100% active
ingredient based upon the repor@%deburity of the test substance. Nominal dietary
test concentrations used in this @t\udy were 0, 562, 1000, 1780, 3160 and 5620
ppm ai S-2200 TG, corresporl%g to 0, 248, 436, 795, 1459 and 2460 mg ai’kg
bw/d. QQ
Concentration, homogeneity and stability of the test substance in the diet were
sufficiently verified by@alytical methods.
All birds were acclim@‘?ed to the caging and facilities from the day of receipt until
initiation of the test®8 days.
5 days administration period and 3 days post-exposure period
Test temperagre 24.3 £ 0.6°C (SD), relative humidity: 73 + 6% (SD), lighting: 16L
(220 lux):8D%

&
Birds were observed four times on day 0 and at least twice daily thereafter. All
signst& toxicity and abnormal behaviour were recorded
Bo\\d§weights were measured at test initiation and on days 3, on Day 5 and at
\Q@mination of the test on Day 8.

TAverage feed consumption values were determined daily during the exposure

period (Days 0-5) and for the entire post-exposure observation period (Days 6-8)
for each treatment and control group.

As no mortalities were observed in the study, necropsy was not deemed
necessary.

There were no mortalities in this study. Therefore, it was not possible to perform
the calculation of an LDsy using the computer program of C.E. Stephan. The LDsq
value was determined to be greater than the highest concentration tested. No
statistical analyses were applied to separate mean responses among treatment
groups for the endpoints of food consumption and body weight.

No mortalities occurred in the control group and in the 562, 1000, 1780, 3160 or
5620 ppm ai treatment groups.
All birds in the control group and all treatment birds were normal in appearance
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and behaviour throughout the test. X2
Body weight: Compared to the control group, there were no treatment-related effects on b.Q§/
weight and feed consumption in the 562, 1000, 1780, 3160 and 5620 ppm@?test
treatment groups ero\
Feed consumption: No effects on feed consumption at any of the concentrations tested v\\gg\% noted.
\.
Table B.9.1.2-3: Bodyweights and food consumption of mallard duck following dletaré&xposure to S-
2200 &
S-2200 Mean body weight Body weight change Me\ﬁn food consumption
concentration [9/bird] (SD) [g/bird] (SD) S [g/bird/day]
(mg ai/kg diet) Day 0 Day 5 Day 8 Day 0-5 Day 0-8 “ODays 0-5 Days 6-8
Control 138 (14) | 279 (29) | 395 (42) 141 (20) 116 (23) QB 83 122
562 142 (17) | 291 (24) | 395 (26) 149 (10) 105 (8) & 95 149
1000 142 (19) | 267 (27) | 380 (33) 125 (12) 113 (145 89 117
1780 141 (13) | 271 (33) | 392 (42) 130 (25) 121 (45) 92 136
3160 146 (15) | 271 (22) | 387 (29) 126 (14) 115Y15) 96 131
5620 140 (11) | 265 (21) | 375 (30) 125 (18) @o (14) 89 109
Conclusion: LCsq >5620 ppm, corresponding to >24QQQr;1g ai’kg bw/day;

No mortality level and no-observed- efi@t concentration = 5620 ppm,
corresponding to 2460 mg ai’kg bw/ﬁy

Validity criteria: Mortality in the control did not ex@‘(eod 10%. The test substance in the diet has
been satisfactorily maintained irbt\he diet (>80% of nominal) and no compound-
related mortality or observablgtoxic effects were noted in the lowest treatment

level. <
X
O
bQ
B.9.1.3 Reproductive toxicity (Anne>8ﬁA 8.1.3)
Reference: S-2200: A ReprQ\ﬁMJCtion Study with the Northern Bobwhite
Author(s), year: I, (2011a)
Report/Doc. number: Sumitomo C@nical Co. Ltd Report No.: ROW-0031
Guideline(s): US EPA Qzél?’TS Guideline 850.2300; FIFRA Subdivision E, Section 71-4; ASTM
Standa;gQ-Z1062—86; OECD Guideline 206
GLP: Yes (gé‘f-certification)
Deviations: Twgeffspring, one from the 250 ppm ai treatment group and one from the 500

p@% ai treatment group could not be accounted for at 14-day old body weight
easurements, as they could not be located. These offspring were assumed to
@have died and not included as 14-day old survivors. This deviation caused no
QS) adverse impact on the outcome of the study.
QO
o

Validity: Acceptable
S

Test substanc & S-2200 Technical Grade, Lot No.: ST-0811G, purity: 93.4%
Material anﬁethods:
Test spe%&: Northern bobwhite quail (Colinus virginianus)

Numb s\of organisms: 16 pens with one male and one female per test group

Wei ?rage' 168 - 212 g at test initiation, 17 weeks
Typg of test: Reproductive toxicity
,%%hed concentrations:  Control (untreated diet), 250, 500 and 1000 ppm ai

&naly’ucs. Concentration, homogeneity and stability of the test substance in the diet were
A sufficiently verified by analytical methods.

Type of application: Test substance mixed in the diet, prepared weekly

;
S
&
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aly

Phases of the study:

Time of exposure:

Test conditions:
Temperature and
relative humidity:

Lightning:

Feeding

Test parameter:
Observations:

Adult Body weight:

Adult feed
consumption:
Egg parameter:

O
&
&
Hatchling pargmeter:
Qq?
(
&
s\O
Necrépsy
Q
S
OC)
(;Si%\tistics
S
&
O.
S
Q.

Acclimation: 3 weeks; Pre-photostimulation: 7 weeks; Pre-egg laying (with
photostimulation): 3 weeks; Egg-laying: approximately 11 weeks; Post-adult,”
termination (final incubation, hatching, and 14-day offspring rearing periodaé%
weeks (50\
Approximately 21 weeks (pre-photostimulation until termination) \QQ\Q
A
Adult housing: 20.3 + 1.5°C (SD), 33 + 12% (SD) on
Storage room for eggs until incubation: 14.1 £ 0.1°C (SD), 70 5% (SD)
Incubator: 37.4 £ 0.0°C (SD), 55 £ 0% (SD) Q
Hatching compartment: 37.3 £ 0.0°C (SD), 57 £ 1% (SD) Q)Q)
Hatchling housing: 27.4 + 1.2°C (SD), 20 + 8% (SD) éo
Weeks 1-7: 8L:16D &
Week 8 onwards: photoperiod increased to 17 hours¥f light per day and was
maintained at that length until the adult birds were-guthanized.
Hatchlings: 16L:8D (?O
llluminance: 262 lux S
All adult birds and their offspring were giveQ,Ct\Eed and water ad libitum during
acclimation and testing. The basal diet co‘BTained at least 27% protein and 2.5%
crude fat, and no more than 3.8% cru‘d\\eﬁibre. Additional 5% (w/w) of limestone
(approximately 38.5% Ca) was add@?to the basal diet for the adults.
-9
S\Q
During the study, all adult bir(zézbvere observed daily for signs of toxicity or
abnormal behaviour. Additjg)ally, all offspring were observed daily from hatching
until 14 days of age. A regerd was maintained of all mortalities and clinical
observations. \bQ
Adult body weights v@fe measured at test initiation, at the end of Weeks 2, 4, 6, 8,
and at adult terminﬁon.
Feed consumptiaf for each pen was measured weekly throughout the test.
Attempts weregnade to minimize feed wastage.
Eggs were cted daily from all pens, when available. At weekly intervals all
eggs were§3andled and those with cracks or other abnormalities were recorded
and diiqa ded. Apart from those sacrificed for eggshell measurements, intact
eggs&ére transferred to an incubator. Eggs were candled on Day 11-12 of
inc@@ation to determine embryo viability and on Day 21 to determine embryo
sdrvival.

A‘Egg shell thickness measurements were performed weekly throughout the egg
<

laying period. The average thickness of the dried shell plus the membrane was
determined by measuring five points around the waist of the egg using a
micrometer. Measurements were made to the nearest 0.002 mm.

On day 25 or 26 of incubation body weights of surviving hatchlings were recorded
and the group body weight by pen was determined. At 14 days of age, the body
weights of surviving hatchlings were recorded and the average body weight by
parental pen of all surviving chicks was determined.

Adult birds that died or were euthanized during the course of the study were
subjected to a gross necropsy. At the end of the exposure period, all surviving
adult birds were euthanized with carbon dioxide gas and necropsied.

Analysis of variance (ANOVA) was performed to determine statistically significant
differences between groups. Dunnett's multiple comparison procedure was used
to compare the three treatment means with the control group mean and assess
the statistical significance of the observed differences. Sample units were the
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Findings:
Mortalities:

Clinical signs:

Body weight:
Feed consumption:

Gross necropsy:

Reproductive results:

O\J
individual pens within each experimental group, except adult body weights where
the sample unit was the individual bird. Percentage data were examined using’
Dunnett's method following arcsine square root transformation for reprodu@fR/e

9
parameters.
Q:be

No mortalities occurred in the 250 and 500 ppm treatment groups. g\hoe incidental
mortality occurred in the control group and one in the 1000 ppm gréup. No other
mortalities occurred during the course of the study. Due to the r@ture of the
lesions observed at necropsy, the mortalities were not considéred to be related to
treatment (control bird: feather loss, bruising on the back, sgvere head and neck
laceration, pale kidneys, spleen and liver, pasty cecal ¢ nts; 1000ppm bird:
lacerations of the head, neck and neck muscle, thin, m\SttIed liver, pale spleen and
kidneys). NS

No overt signs of toxicity were observed at any of tfie concentrations tested.
Incidental clinical observations noted during thgggst included those that normally
are associated with injuries and penwear. o}*

No effects. @0\)

There were no apparent treatment—relate&ﬁects upon feed consumption at the
250, 500 and 1000 ppm ai test concen‘érgtions. No statistically significant
differences between the control groug’and the 500 or 1000 ppm ai treatment
groups were observed at any of théfeed consumption intervals. At the 250

ppm ai test concentration there g?as a slight increase in mean feed consumption
during Week 11 of the test thggﬁvas statistically significant at p < 0.01. The
increase was slight, not congentration responsive or consistent over time and was
therefore not considered o be treatment-related.

The finding observed il\gg%ded feather loss, foot lesions, nodules on head, head
lesions, pale liver, in@—abdominal egg remnants, egg yolk peritonitis, ovary
regressing and smﬁtestes. No dose-response regime was noted and the findings
were therefore nq?considered to be treatment related.

There were nogreatment-related effects upon reproductive performance at any of
the concentrations tested including egg shell thickness and offspring body
weights. T@?fo pairs were separated and were not included in the reproductive
paramq@ s due to aggression to their penmates.

b’b

Table B.9.1.3-1: Summary ofteproductive results in the bobwhite quail
N

o Test concentration (mg ai/kg diet)
Repmd?{;’\m’e parameter control 250 500 1000
Number of Replicates 22 14 15 15 15
QY Parameter without statistical analysis
Total eggs laid L 736 800 728 789
Eggs cracked & 19 15 31 22
Eggs set n§ 646 703 627 686
Viable embryo§2 528 642 594 579
Live 3-weekembryos 523 638 593 573
Hatchling@ 494 588 51 539
14-dayo$Fd survivors 476 540 508 514
Eggsdaid/hen 53 53 49 53
Eq§§’laid/hen/day 0.54 0.54 0.5 0.54
rl@-day old survivors/hen 34 36 34 34
S Parameter statistically analysed g
Mean eggshell thickness measurements [mm] 0.224 0.229 0.232 0.235

\.
&

January 2014 r\)@
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Test concentration (mg ai/kg diet) .o)v
Reproductive parameter control 550 500 Jko\&)

Mean hatchling bodyweight [g] 6 6 6 rAOG
Mean 14-day old survivor bodyweight [g] 27 27 25 n{o\ 28
Eggs laid/maximum laid [%] 72 73 66 ;QV 72
Eggs cracked/eggs laid [%] 3 3 4 X 3
Viable embryos/eggs set [%] 83 91 95§ 86

Live 3-week embryos/viable embryos [%] 99 99 1@8 99
Hatchlings/live 3-week embryos [%] 94 93 ,§§2 94
14-day old survivors/hatchlings [%] 95 92 &u 92 95
Hatchlings/eggs set [%] 76 84 \CZ’ 88 80
14-day old survivors/eggs set [%] 73 77 6’ 80 76
Hatchlings/maximum set [%] 54 55;\,\ 56 54
14-day old survivors/maximum set [%] 52 j:@J 51 52

z Represents the total number of eggs Ie_lid in each group Q\

Values represent pen means for experimental group \\'O
v

Conclusion:

Validity criteria:

S

NOEC = 1000 ppm ai, the highest concentr@n tested, as no treatment effects on
the adult birds or on reproductive paramﬁs were observed, equivalent to 91.1
mg ai’kg bw/d, based on a mean bw qfOtQS.O g and a mean feed consumption of
18 g/bird/d. \(‘0\\
Mortality in the control did not exce\s@ 10% at the end of the test. The mean
eggshell thickness was 0.224 mnd>The number of 14-day old survivors/hen in the
control was 34. The test substaﬁe has been satisfactorily maintained (>80% of
nominal) throughout the testQ!SQe)riod.

Q

x
L

Reference:
Author(s), year:
Report/Doc. number:

S-2200: A Reproduc@gn Study with the Mallard

I, (2011b)
Sumitomo Chemical Co. Ltd Report No.: ROW-0032

Guideline(s): US EPA OPP'(I})@GuideIine 850.2300; FIFRA Subdivision E, Section 71-4; OECD
Guideline 206>

GLP: Yes (self—gbé}_tification)

Deviations: Two offgpring from the 500 ppm ai treatment group could not be accounted for at
14-d Id body weight measurements, as they could not be located. These
offspring were assumed to have died and not included as 14-day old survivors.
T}g‘b deviation caused no adverse impact on the outcome of the study.

Validity: $cceptable

&
O

Test substance: &

Material and meth&

Test species: 5\
Number of or@nisms:
Weight, ageJQ

Type of t%§

Applied‘cs\oncentrations:

Q
Analges:
&>

'I&Be of application:

&@@hases of the study:

O.
S
&

S-2200 Technical Grade, Lot No.: ST-0811G, purity: 93.4%

Mallard (Anas platyrhynchos)

16 pens with one male and one female per test group

895 - 1343 g at test initiation, 18 weeks

Reproductive toxicity

Control (untreated diet), 250, 500 and 1000 ppm ai

Concentration, homogeneity and stability of the test substance in the diet were
sufficiently verified by analytical methods.

Test substance mixed in the diet, prepared weekly

Acclimation: 3 weeks; Pre-photostimulation: 8 weeks; Pre-egg laying (with
photostimulation): 2 weeks; Egg-laying: approximately 10 weeks; Post-adult
termination (final incubation, hatching, and 14-day offspring rearing period): 6



Mandestrobin — Volume 3, Annex B.9 Ecotoxicology

- 16 -

Time of exposure:

Test conditi

ons:

Temperature and
relative humidity:

Lightning:

Feeding

Test parameter:
Observations:

Adult Body weight:

Adult feed
consumption:
Egg parameter:

\J

o)

weeks
Approximately 18 weeks (pre-photostimulation until termination)

-9
Adult housing: 21.1 £ 0.7°C (SD), 36 + 10% (SD) (50\
Storage room for eggs until incubation: 14.1 £ 0.1°C (SD), 77 £ 7% (S@\?
Incubator: 37.4 £ 0.0°C (SD), 55 £ 0% (SD) QY\\Q
Hatching compartment: 37.3 £ 0.0°C (SD), 60 + 0% (SD) bo
Hatchling housing: 24.9 + 1.1°C (SD), 52 + 18% (SD 6@
Weeks 1-8: 8L:16D Q
Week 9 onwards: photoperiod increased to 17 hours of Ilghj,%’er day and was
maintained at that length until the adult birds were euthagﬁed
Hatchlings: 16L:8D
llluminance: 235 lux
All adult birds and their offspring were given feed@ﬁ\j water ad libitum during
acclimation and testing. The basal diet contained-at least 27% protein and 2.5%
crude fat, and no more than 3.8% crude flbregjxddltlonal 5% (w/w) of limestone
(approximately 38.5% Ca) was added to ’ig_gbasal diet for the adults.

5}

During the study, all adult birds were Q\Q§erved daily for signs of toxicity or
abnormal behaviour. Additionally, alg&fspring were observed daily from hatching
until 14 days of age. A record was ffiaintained of all mortalities and clinical
observations. \Q
Adult body weights were meae@red at test initiation, at the end of Weeks 2, 4, 6, 8,
and at adult termination. @
Feed consumption for eagq pen was measured weekly throughout the test.
b
Eggs were collected gélly from all pens, when available. At weekly intervals all
eggs were candledignd those with cracks or other abnormalities were recorded
and discarded. rt from those sacrificed for eggshell measurements, intact
eggs were transferred to an incubator. Eggs were candled on Day 14 of
incubation termine embryo viability and on Day 21 to determine embryo
survival. Q§’
Egg sh@l hickness measurements were performed weekly throughout the egg
Iaylnq{Berlod The average thickness of the dried shell plus the membrane was
deté?mmed by measuring five points around the waist of the egg using a
XY
rometer. Measurements were made to the nearest 0.002 mm.

Hatchling parameter: A‘ﬁ)n day 27 or 28 of incubation body weights of surviving hatchlings were recorded

Necropsy:
StatisticsS
N
Q
S
O
¥
-9
N
O.
S
Q.

&
&
@9

<
§

&

2 and the group body weight by pen was determined. At 14 days of age, the body

weights of surviving hatchlings were recorded and the average body weight by
parental pen of all surviving chicks was determined.

Adult birds that died or were euthanized during the course of the study were
subjected to a gross necropsy. At the end of the exposure period, all surviving
adult birds were euthanized by cervical dislocation and necropsied.

Analysis of variance (ANOVA) was performed to determine statistically significant
differences between groups. Dunnett's multiple comparison procedure was used
to compare the three treatment means with the control group mean and assess
the statistical significance of the observed differences. Sample units were the
individual pens within each experimental group, except adult body weights where
the sample unit was the individual bird. Percentage data were examined using
Dunnett's method following arcsine square root transformation for reproductive
parameters.

\.
&
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Findings: &
Mortalities: One female bird died in the 500 ppm treatment group. The hen was noted ats\’\\Q

Clinical signs:

Body weight:
Feed consumption:

Gross necropsy:

Reproductive results:

depressed, with a reduced reaction to external stimuli, lower limb weakneggoand
wing droop on Day 0 of Week 20. The bird was euthanized and externalq?
examination indicated that the bird had a body weight of 879 g, foot Ie@]%ns and
some loss of muscle mass. Internally the female had lesions of eg Ik peritonitis
in the abdominal cavity with milky off-white fluid throughout and tg@ovary was
regressing. Additionally, the bird’s spleen was enlarged and palé&’ kidneys pale,
gizzard contents bile stained, the small intestines were disten@ed with gas, the
upper gastrointestinal tract was mostly empty with areas ofql;%peremia and
intestinal wall thickening. Due to the nature of the Iesion&?he mortality that
occurred was not considered to be related to treatmer.)\'t.Q

No other adult mortalities occurred during the test. 003

No overt signs of toxicity were observed at any of tie concentrations tested.
Incidental clinical observations noted during th%dgst included those that normally
are associated with injuries and penwear. o}*

No effects. @0\)

There were no apparent treatment—relate&ﬁects upon feed consumption at the
250, 500 and 1000 ppm ai test concen@ions. At the 1000 ppm test concentration
there was a slight increase in mean f&€éd consumption during Week 12 of the test
that was statistically significant at p= 0.05. However, the increase was slight and
not consistent over time and wagﬁerefore not considered to be treatment-related.
The finding observed includedz?éather loss, foot lesions, grossly enlarged spleen,
liver with small white foci or flecks, liver cyst, nodules in the abdominal cavity,
slight, egg yolk peritonitis;shemorrhagic follicle, ovaries regressing and regressed
and small testes. No ciggr dose-response regime was noted and the findings were
therefore not considq;éd to be treatment related.

There were no treaiﬁent—related effects upon reproductive performance at any of
the concentrations tested. At the 500 ppm test concentration, a slight reduction in
egg productiowas evidenced. However, the slight reduction observed was
attributable@oﬁNo pens that produced no eggs. When data from these two pens
were eIimi'ééted, the mean number of eggs laid by the 500 ppm treatment group
was 3(5}%2;% eggs/hen, comparable to the control group value of 41 + 13 eggs/hen.

e;

Table B.9.1.3-2: Summary ofteproductive results in the mallard
N

o Test concentration (mg ai/kg diet)
Repmd?{;’\m’e parameter control 250 500 1000
Number of Replicates _ @ 16 16 15 16
QY Parameter without statistical analysis
Total eggs laid L 653 616 457 555
Eggs cracked 5\‘, 1 2 0 3
Eggs set n§ 585 538 404 498
Viable embryo&” 509 490 320 472
Live 3-weekembryos 502 474 319 468
Hatchling@ 415 380 267 390
14-dayo$Fd survivors 410 375 265 389
Eggsdaid/hen 41 39 30 35
Eg§§’laid/hen/day 0.5 0.47 0.37 0.42
rl@-day old survivors/hen 26 23 18 24
S Parameter statistically analysed g
Mean eggshell thickness measurements [mm] 0.396 0.383 0.389 0.396




\.
&

-18 -
Mandestrobin — Volume 3, Annex B.9 Ecotoxicology January 2014 r§
O
Test concentration (mg ai/kg diet) .o)v

Reproductive parameter control 550 500 Jko\&)
Mean hatchling bodyweight [g] 34 34 35 rAQSS
Mean 14-day old survivor bodyweight [g] 294 284 297 n{o\ 300
Eggs laid/maximum laid [%] 65 61 48 P 55
Eggs cracked/eggs laid [%] 0 0 0 X 1
Viable embryos/eggs set [%] 88 88 78§ 94
Live 3-week embryos/viable embryos [%] 98 97 1@8 99
Hatchlings/live 3-week embryos [%] 80 80 ,,&72 82
14-day old survivors/hatchlings [%] 97 96 &u 100 100
Hatchlings/eggs set [%] 70 68 62 75
14-day old survivors/eggs set [%] 68 67 62 75
Hatchlings/maximum set [%] 45 41 31 42
14-day old survivors/maximum set [%] 44 @J 30 42
z Represents the total number of eggs Ie}id in each group Q\

Values represent pen means for experimental group \\'O
v

S

NOEC = 1000 ppm ai, the highest concentr@n tested, as no treatment effects on
the adult birds or on reproductive paramﬁs were observed, equivalent to 129.1
mg ai’kg bw/d, based on a mean bw qfol\TOO g and a mean feed consumption of
142 g/bird/d. \(‘0\\
Mortality in the control did not exce\s@ 10% at the end of the test. The mean
eggshell thickness was 0.396 mnd>The number of 14-day old survivors/hen in the
control was 26. The test substaﬁe has been satisfactorily maintained (>80% of
nominal) throughout the testgbqe)riod.

Q

Conclusion:

Validity criteria:

Comment RMS: »
As stated in the study report the number of e 99 laid in the 500 ppm treatment group was reduced in
comparison to the control mainly due to two reg%ates without any egg production. However, the number of
eggs laid in the 1000 ppm treatment group al\&) was considerably lower than in the control. As indicated in
the table above count-data were not statistically analysed. The notifier submitted a statement by the
laboratory on request. Regarding the an&lyses of the data the following was stated | 2013): “[..]
The number of eggs laid per pen is inb§bently non-normally distributed. A salient characteristic of the normal
distribution is that it has long tails thé‘extend to infinity in both directions. However, the distribution of eggs
laid per pen per day is bounded at&he lower end by 0 and by ca. 70 at the maximum, as it is extremely rare
for a female to lay more than 1 @% a day, and egg laying goes on for ca. 70 days. The distribution of other
counts (number of live embryes on day 21, number hatched, hatchling 14-day survival) that are dependent
on the distribution of the number of eggs laid will also tend toward non-normality, as they are also bonded by
0 and ca. 70. An examplef a truncated distribution that is commonly observed in statistical literature is the
distribution of proportiQﬁs that are bounded at 0 and 1. For such proportions, the most widely used
normalizing transformation is the arcsine (square-root) transformation. To allow this transformation to be
applied to the studycdata raw count data was converted to a proportion (i.e. a percentage) bounded by 0 and
1 by dividing th%counts by the maximum possible value (i.e. the maximum number of eggs set from any
pen). The con)s’érsion to a proportion is indicated in the name of the endpoint by adding “of maximum laid” or
“of maximury)%et”, so that analysing “hatchlings of maximum set” is exactly equivalent to analysing “number
hatched”. éﬁ data that was inherently a proportion or was converted to a proportion was transformed to meet
assump@gn of normality, and no tests of normality or homogeneity of variance were performed.”
The @ement of the notifier is considered to be conclusive and no further analysis of the data is deemed
necg\sary. The notifier further submitted egg production data from the control groups of the 21 mallard
rg@roduction studies conducted closest in time to the study above. The mean values for eggs/hen were: 33,
50, 46, 54, 53, 39, 38, 48, 49, 57, 41, 49, 48, 32, 47, 53, 47, 50, 46, 32 and 44. The mean for all 21 studies
,& was 46 (SD: 7). The control value of 41 eggs/hen is therefore below the mean of the reported 20 mallard
studies. The mean for the 1000ppm treatment group lies in the range of the historical control data. In

;
S
&
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o
addition, of the 20 control groups, nine had at least one hen that was non-productive, and two of the cagpirol
groups had two non-productive hens. Hence, non-productive hens are not unusual and could be ellm\h\%ted
from the analysis. This would shift the number of eggs/hen to 35 in the 500 ppm treatment group. In @e 1000
ppm treatment group one hen only produced one egg and could also be classified as non- @?bductlve

Elimination of this replicate would shift the number of eggs/hen to 37, what is less than 10 % @\?Ner than in
the control group. \

In conclusion, the interpretation of the results should focus on the statistically analysed 89rameters of the
study and the endpoint as stated in the original study report is considered to be acceptab{l\@

6\)‘2}

Q
B.9.1.4 Acute oral toxicity of the preparation to the more sensitive of tﬁé species identified in
tests with the active substance (Annex IlIA 10.1.6) ,\\o
X

No avian acute oral toxicity studies have been performed with S-2200 258C,§ﬁowever the acute LDsq value
for S-2200 25SC to rats was greater than 2000 mg/kg bw and no mo@ﬁlmes or clinical signs occurred
following administration of S-2200 25SC at 2000 mg/kg bw. There |s\®nsequently no evidence that the
formulated product is more acutely toxic to mammals than the ac substance and there are also no
grounds to expect the formulated product to be more acutely Qg(ic to birds than the technical active
substance. Since S-2200 25SC is intended for spray application and contains a single active substance, the
toxicity of the representative formulated product to birds is considered to be adequately predicted from

information relating to the active substance without the need.@additional studies.
S
N
B.9.1.5 Supervised cage or field trials b\
&‘Z’(b

The Tier | risk assessment demonstrates that S-2200poses a low risk to birds, and therefore further studies
are not considered necessary. \\.Q
&®

B.9.1.6 Effects of secondary poisoni@
S
. *Q
No study required. b
N
B.9.1.7 Summary of effects o%?ql)rds
Table B.9.1.7-1: Summary of avia &Sxmlty endpoints for S-2200
Study type Test species Q NOEL LDso Reference
(A
Acute oral Colinus virgir{kig"lus 2250 mg ai’kg bw > 2250 mg ai/kg bw _2009
A |
N
o I
CoIinu%ﬁginianus 1136 mg ai/kg bw/d > 1136 mg ai’kg bw/d ]
Short-term 2 Il 20092
dietary toxicity | /) I
Anas platyrhynchos 2460 mg ai/kg bw/d > 2460 mg ai/kg bw/d ]
= (2009b)
o
S I
Q’b Colinus virginianus 91.1 mg ai/kg bw/d / ]
Long-term,, I (2011a)
toxicity
reproduction .
& Anas platyrhynchos 129.1 mg ai/kg bw/d / ]
9 I (2071b)
0\
O()
O
-9
&
S
Q.
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B.9.1.8 Risk assessment for birds -9
)

Birds may be exposed to S-2200 by eating contaminated vegetation, seeds and fruits, invertebrate ‘I\y like
arthropods (i.e. insects) or earthworms or vertebrate prey. Another possible route of uptake is vp 3 drinking

water.

~§’
The first tier risk assessment was conducted as recommended in the EFSA Guidance D@ment on Risk
Assessment for Birds & Mammals (2009). @

The calculations are based on a single application rate of 200 g ai/ha in oilseed rape§POSS|ble other food
items, for which no respective risk assessment is performed, are covered by the@%lculatlons presented
because residues in these items are expected to be significantly lower. ‘Q
According to the guidance document an acute and a reproductive risk asses&é?ent should be performed
starting with a screening step which is based on an “indicator species’ \L@ order to identify all those
substances that clearly pose a low risk for birds. For oilseed rape the indicator species is small omnivorous
bird with a shortcut value for the acute assessment of 158.8 and for the\@eproductlve assessment of 64.8.
The daily dietary dose for acute exposure is calculated by multlpllca@n of the application rate with the
shortcut value. For the reproductive assessment a time weighted a\(grage factor (twa) can additionally be
applied. If the toxic effect is considered to be caused by long terrexposure the twa is 0.53 (based on an
averaging interval of 21 days and a default DT5, of 10 days). A%Qhe NOEC values obtained from the long-
term studies with birds were the highest tested concentration, t&re are no indications that any effects might
have been caused by short-term exposure and it is Justlfleqo(?o apply a twa of 0.53. A multiple application
factor in order to account for the possible build-up of restdues was not applied as the intended use only
includes only application. (b
A short-term toxicity test with birds generally is no Io@er part of the core data package, but two short-term
studies with quails and mallards are available for S- 2@00 According to the guidance document (EFSA, 2009)
the dietary LDsy should be used where it is Idi?v?er than the acute LDsg. In order to comply with this
recommendation the LDso of >1136 mg ai’kg b is used for the acute risk assessment. However, it should
be noted that neither in the dietary nor in the %bute studies any treatment related mortalities were observed.
Qb
The calculations of TER-values (toxm@bexposure ratio) for the acute and the long-term exposure are
presented in the tables below.

5@
@
Q
B.9.1.8.1 Acute toxicity g&ﬁosure ratio (TER,) for birds (OECD IIIA 10.1.1)
Table B.9.1.8.1-1: Acute e&@sure of birds to S-2200 - calculated toxicity exposure ratios, Screening
step 2
Time Crop, AQ’ Indicator Endpoint [mg | Shortcut DDD
9 _ ) MAF | fua TER
scale appllcat/ﬁj) rate species ai/kg bw] value [mg/kg bw]
Oils rape Small
acute e,gu P smat > 1136 158.8 - 3176 | >36
0. ékg ai’ha omnivorous bird

MAF...multiple ap@catlon factor; fwa...time weighted average factor; DDD...daily dietary dose; TER...toxicity exposure ratio

The acute FER exceeds the trigger of 10 as specified in Commission Regulation (EU) No 546/2011,
indicatin@ low risk to birds if S-2200 is used according to GAP.

N
B.9.1c8.2 Short-term (TERs7t) and long-term (TER| 1) toxicity exposure ratio for birds (OECD IIIA
O@* 10.1.2)
o

o short-term risk assessment is required under EFSA'’s Bird and Mammals Guidance Document (2009), as
,& this is assumed to be covered by the acute and long-term risk assessments.

Q
S
&
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Table B.9.1.8.2-1: Long-term exposure of birds to S-2200 - calculated toxicity exposure ratios, %
Screening step sf&
.
Endpoint .
Time Crop, Indicator p. ! Shortcut DDD g
o ] [mg ai/kg MAF | fiwa @ TER
scale application rate species value [mg/k%‘@w]
bw] &
&
Oilseed rape Small &
Long-term ) ) ) 91.1 64.8 - 0.53 .87 13
0.2 kg ailha omnivorous bird R
MAF...multiple application factor; fwa...time weighted average factor; DDD...daily dietary dose; TER...toxicity eibosure ratio
$®
The long-term TER exceeds the trigger of 5 as specified in Commission Regu@On (EU) No 546/2011,
indicating a low long-term risk to birds if S-2200 is used according to GAP. !\\S'
X
Ni
B.9.1.8.3 Higher tier risk assessment o
O
X
No refined risk assessment is required. 0}(27
N
B.9.1.8.4 Assessment of the risk from metabolites formech@lo)potential food items

Plant metabolism studies have shown 4-OH-S-2200 (free ar@%onjugated), 2-CH20H-S-2200 (free and
conjugated) and De-Xy-S-2200 to be major metabolites in cro@@, as they are found at levels exceeding 10%
TRR. However, residue studies using S-2200 25 SC (S—Zg&), 250 g/L) confirmed that residue levels of 4-
OH-S-2200 (free and conjugated), 2-CH20H-S-2200 (f(géé and conjugated) and De-Xy-S-2200 in oilseed

rape seed are non-detectable. Q
*QQ)
S
B.9.1.8.5 Risk to birds from secondary pgi\soning
N

As the log P,,, of S-2200 is greater than 3 (3:;@?) the risk to birds and mammals from secondary poisoning
was assessed according to Guidance of EFSA (2009)

The major metabolites in soil and water were determined to be 2-COOH-S-2200, 5-COOH-S-2200, S-2200-
OR and S-2200-ORC with an estimateﬁaccording to KOWWIN, v.1.67 estimate) log P,,, of 2.53, 2.88, 3.30
and 4.02, respectively. Hence, the&otential of the metabolites to bioaccumulate in the food chain is
considered to be low for the soil n@?abolites 2-COOH-S-2200 and 5-COOH-S-2200. However, the potential
of the metabolites S-2200-OR aﬁgS-ZZOO-ORC to have an effect on fish eating birds has to be addressed.
As no long-term studies with the metabolites are available, as a conservative approach they are assumed to
be 10 times more toxic thar}étff?e parent compound.

O

N
B.9.1.8.5.1 Food c%@n from earthworm to earthworm-eating birds

As the log P, of the%cn)etabolites in soil is below the trigger of 3, no assessment for earthworm eating birds is
required. An ass szgment for birds exposed to the parent compound is presented below in accordance with
the Guidance Dgéument (EFSA, 2009).
be
NOEI‘%ng—term

TER= oot
PEGHum x1.05
&

The é’étor of 1.05 is used to convert the residues in worms to a daily dose based on a bird of 100 g eating
1é8b g worms per day, according to Smit. (2005).

&'Q\(IlsECworna:PE(;o“ xBCF

;
S
&
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BOF(Copp/ Cog) = o0 2 Ken &
oc X Koc \\'
(o)
0
The risk assessment was performed for the single application in oilseed rape. Qféo
~Q®
Table B.9.1.8.5.1-1;: Parameters and calculations for the assessment of the long-term rLs“k to
earthworm-eating birds in oilseed rape bo
Parameter S-2200 &Q)
&
NOEL ong-term [Mg ai’kg bw/d] 91.1 Q)O)
Koc (Organic carbon adsorption coefficient) 449 6\,\Q
Kow (Octanol water partition coefficient) 3236 \Q
foc (Organic carbon content of soil) default value: 0.02 \}0’
PECoor (max) [mg ai/kg] 0.067 IS
BCFuorm 4.42 -9
PECuworm [Mg a.5./kg] 0.30 O
TER 289 §’
Q_

The TER-value following use in oilseed rape is above the trigger @?5 for long-term risk, indicating that the
<
use of S-2200 poses a low risk to earthworm-eating birds. NG
O
4
b\Q

B.9.1.8.5.2 Food chain from fish to fish-eating %’@ﬁs

The risk to fish-eating birds from bioaccumulation 0£53-2200 is calculated with the following equations in
accordance with the Guidance Document (EFSAb’ZOOQ) Not only the BCF but also the toxicity for the
metabolites is assumed to be 10 times hlgher*t\l:ﬁn for the parent compound as a worst case approach.
9
NOEL, K\b

long-term (b

TER=—onterm_
PEC,, x0.159

]
(bq
\b
$)
The factor of 0.159 is used to convgﬁt e residues in fish to a daily dose based on a bird of 1000 g eating

159 g per day, according to Smlt;b(QOO5
o
PEG.g, =PEGater xBCF \\OQ
\}’D
N
The risk assessment is bdsed on the use in oilseed rape. As a worst-case approach the highest PEC,, e

Q
without an ftwa was Q/L@d.

Table B.9.1.8.5.2§.at7 Parameters and calculations for the assessment of the long-term risk to fish-
eating birds |rt~0|Iseed rape

(7
Q" Parameter S-2200 S-2200-OR S-2200-ORC
NOELiongtefig-[Mg ai/kg bw/d] 91.1 9.1° 9.1
PECW?teMWaxmum according FOCUS step 1) 0.04354 0.00104 0.0008
[mg ik
BCFeh 26 260° 260"
PESHsh [mg ailkg] 1.13 0.27 0.21
JER 506 212 273

,@assumed to be 10 times more toxic than the parent compound
® BCF for the metabolites is assumed to be 10 times higher than for the parent compound

<)
S
&
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The TER-values following use in oilseed rape are above the long-term trigger of 5, indicating that the usecof
S-2200 poses a low risk to fish-eating birds. g\’\&
(o)
&

B.9.1.8.5.3 Biomagnification in terrestrial food chains Q:Q

N

‘\‘

Although no residue studies are available for S-2200 in birds the ADME studies conducte%@vith rats and a
bioaccumulation study in fish demonstrate that S-2200 has a low potential to bioaccumulatéand biomagnify.

According to the ADME studies in rats S-2200 is widely distributed throughout the bgdy. After single oral
administration there was no major difference in distribution between high and low dos@s (1000 and 5 mg/kg
bw, respectively) or between sexes. The major tissue residues were seen in the gagﬁzr’ointestinal tract, and in
liver and kidney, as well as in uterus and ovaries at 168 hours after dosing. There was no evidence of
accumulation into tissues. S-2200 was extensively metabolised to numerous mgtabolites (unchanged parent
formed <0.2% of administered dose at low dose). The primary routes of metabolism were by oxidation and
subsequent conjugation with glucuronic acid, demethylation with subse@nt oxidation, or oxidation with

. X
subsequent demethylation. \(Zr

In addition, metabolism studies in laying hens and lactating goats aegwed that the metabolic pathways in
livestock were similar to that found in the rat. S-2200 is extensivelﬁ‘l‘netabolised and readily excreted in the
hen and goat. Residue levels were low in eggs, milk, muscle an\é\\fét, and higher in liver and kidney. Parent
S-2200 was the main component of the residue in eggs, milk@, muscle (goat) and fat (hen and goat), and
the main metabolites were 5-COOH-S-2200 (goat kidney axﬁgliver), 4-OH-S-2200 (in hen liver and as the
glucuronide in goat kidney) and De-Xy-S-2200 (hen Iive%\QS—22OO has a log Pow of 3.51, however as S-
2200 is extensively metabolised, no significant accumu@hon of residues in tissues, particularly fatty tissues,
was seen in the livestock metabolism studies. \QQ)&

B.9.1.8.6 Risk to birds from consumptiog{é\contaminated drinking water
N
The EFSA guidance document recommends @?vo scenarios to assess the risk for birds via the uptake of
contaminated drinking water. Both scenari%@refer to small and smallest water reservoirs, hamely pools in
leaf whorls and puddles on soil. ,§
S
Leaf scenario: Birds taking water tha&u@ collected in leaf whorls after application of a pesticide to a crop and
subsequent rainfall or irrigation. Q‘D
Puddle scenario: Birds and mamidals taking water from puddles formed on the soil surface of a field when a
(heavy) rainfall event follows tg\@application of a pesticide to a crop or bare soil.
N
A leaf scenario is clearly\tﬁ’e worst-case situation. It is relevant for spray applications only and should be
considered for the follo%t% crop types and growth stages:
O
Leaf vegetables (foé/ﬁng heads) at principal growth stage 4 until harvest (classification according to
BBCH52). "
Other leaf vegeia%les (e.g. cauliflower) at principal growth stage 4 or later, with a morphology that
facilitates coll&tion of rain/irrigation water in reservoirs that are large enough and easily accessible to
attract birdk@%nd sufficiently stable over some hours.
s\O
Accorgfh\g to the recommendation given above the puddle scenario is considered to be relevant for the
inte@ed use in oilseed rape.
Q§\%ever, due to the characteristics of the exposure scenario in connection with the standard assumptions
.{ipr water uptake by animals (see below), no specific calculations of exposure and TER are necessary when
£the ratio of effective application rate (in g/ha) to relevant endpoint (in mg/kg bw/d) does not exceed 50 in the

;
S
&
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case of less sorptive substances (K. < 500 L/kg) or 3000 in the case of more sorptive substances (Koci\{soo
L/kg). o>

A comparison of the relevant endpoints with the effective application rate for S-2200 is presented be@%.

9

0
Table B.9.1.8.6-1: Parameters and calculations for the assessment of the risk to birds drir@}?ng
contaminated water ,\\\‘Q
Effective O Ratio
Crop ?:;%?1::{3 Application Rate Koc [L/kg] LD5‘;€ /Eokl)zvt] [mg \Q)b Application
[g ai/ha] 9 <1 Rate:Endpoint
, Acute 200 > 1136 & <0.18
| 44
Ollseed rape Long-term 200 ¥ 911D <22
o
N
S5

As the ratio for S-2200, a less sorptive substance, is below 50, the risk is indicated to be acceptable. The risk
from metabolites formed in the water is likely to be covered by the safety r\r\\é?gins for the active ingredient.
v
. S
Overall conclusions o\f}

4]
The available data on avian toxicity of the active substance S—2200{§T1d the risk assessment indicate an
acceptable risk to birds via dietary exposure. In addition, the risl<\\§birds from metabolites formed in potential
food items, bioaccumulation and via drinking water is also cong@ered to be low.

Y
@6\0
Effects on aquatic organisms (Ann%igf‘lA 8.2, Annex lllA 10.2)
Q

B.9.1.8.7

B.9.2

X
The results of the aquatic toxicity studies are b\&ed on mean measured concentrations irrespective of
whether or not the mean measured concen@ations were in the range of 80 — 120% of nominal
concentrations. This approach was accepQ@ by the RMS as the results based on mean measured

concentrations are considered to be worst-cgos’e and more realistic than nominal concentrations.
N
o
Acute toxicity of activ&ubstance, metabolites and formulations to aquatic organisms
v
Acute toxicity to fi%}\’b(Annex 1A 8.2.1, IIA 10.2.1)
Q

B.9.2.1

B.9.2.1.1

s
o
b(b

Q

Active substance

S,#%OO Technical Grade — Acute Toxicity to Rainbow Trout (Oncorhynchus
%h?ykiss) Under Static Conditions, Following OECD Guideline # 203, EC
@Guideline L383A, Method C.1 and OPPTS Daft Guideline 850.1075
Author(s), year: > | 20092
Report/Doc. numbgt Report No. ROW-0007, Study No. 13048.6622
Guideline(s): 5\ OECD Guideline 203, US EPA OPPTS 850.1075, EC Guideline Annex V - Method

Reference:

& C.A

GLP: o2 Yes
Deviations\.@ The protocol states that the average total length and weight of fish used for testing
{\O will be 4 to 6 cm and 0.5 to 2.0 g, respectively. The fish used during this study
Q were an average length and weight of 3.4 cm and 0.39 g, respectively. Since the
G}@ fish used for the preliminary exposure were larger in size than those used for the
bo definitive testing and the biological response of the definitive exposure was
;Q{O consistent with preliminary results, this deviation is not considered to have had a

& negative impact on the results or interpretation of the study.
Validity Acceptable
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Material and methods: o>
Test substance: S-2200 technical grade, purity: 93.4%, batch: ST-0811G .@O
Reference substance: S-2354 (S-2200 S-isomer), purity: 99.7%, batch: 60020653 (50

S-2167 (S-2200 R-isomer), purity: 100%, batch: 60020652 Q;Q

Test species: Rainbow trout (Oncorhynchus mykiss) Q\\‘Q

Number of organisms:

Weight, length (mean):

Loading:
Type of test, duration:

Applied concentrations:

Nominal:
Measured (mean):
Solvent:

Test conditions:
Water quality:
Temperature:

pH:

O, content:

Light regime:

Test parameters:

Statistics:

Findings:
Analytical data:

10 fish per replicate, 2 replicates per treatment, control and solvechontrol
0.39 g (range 0.29 — 0.51 g) and 34 mm (range 30 — 38 mm), %@30
0.26 g fish/L solution Q
Static test, 96 hours Q)Q)
éQ

0 (control and solvent control), 0.31, 0.63, 1.3, 2.5 and\@‘.o mg ai/L
- (control and solvent control), 0.33, 0.57, 1.3, 2.6 and'5.3 mg ai/L
Dimethylformamide (DMF, CAS No. 68-12-2) OQ

X
Well water, total hardness: 46 mg/L as CaCQ@ézt)otal alkalinity: 22 mg/L as CaCO;
13- 15 °C (recommended 13- 17 °C)
6.8 — 6.9 (0 h, new solution), 7.2 - 7.5 (9&, aged solution)
6.4 —11.0 mg O,/L (> 60% air saturat@
16 hours light / 8 hours darkness O\(D
Mortality and sublethal effects weré“assessed after 0, 6, 24, 48, 72 and 96 hours.
For chemical analysis (HPLC/U@of S-2200 in test solutions samples were taken
at test initiation (0 h) and test&@mination (96 h) from all treatment groups and the
control. Measurement of pHzand dissolved oxygen concentrations were made at
initiation and once daily igboth vessels of each treatment. Temperature was
continuously monitore(g%roughout the study in one replicate.
LCso: Binominal pro@ility, NOEC: Directly from raw data

9
Since S-2200 is anixture of two isomers, S-2354 and S-2167, the mean recovery
of S-2200 wasgealculated by the addition of the results of the analysis for S-2354
and S—2161& m aqueous solutions.
Over the \q;fole test period the mean measured concentrations were in the range
from 9]@7 10% of nominal. See Table B.9.2.1.1-1

b(b

Table B.9.2.1.1-1 Concentr,e\té?)ns measured during the 96 h static acute exposure of fish to S-2200
o

technical grade

&

S-2200 \(bv Measured concentration [mg ai/L] ?
. i Percent of
[mg ai/L] @ 0-hour 96-hour X
. c Mean nominal [%]
(nominal) (52167 | s-2354 | s-2200 | sS-2167 | s-2354 | s-2200
Control 4 <0.021 < 0.021 <0.042 <0.021 <0.021 <0.042 n.a. n.a.
Solvent control 6\ <0.021 <0.021 <0.042 <0.021 <0.021 <0.042 n.a. n.a.
0.31 q§\ 0.16 0.21 0.37 0.11 0.18 0.30 0.33 110
0.63 O,Q 0.32 0.31 0.63 0.24 0.30 0.54 0.57 91
1.1@ 0.70 0.65 1.4 0.65 0.62 1.3 1.3 100
2% 1.4 1.2 2.6 1.3 1.3 2.6 2.6 110
Q?:‘;. 2.6 24 5.0 2.8 2.6 5.5 5.3 110

n.a...fot applicable

M measured concentrations (as S-2200) and percent of nominal were calculated using the actual analytical (unrounded) results

apg’not the rounded (two significant figures) values presented in this table.
,{Qoncentrations expressed as less than values were below the minimum detectable limit (MDL).

N
Behavioural effects:

Controls and concentration levels up to 0.57 mg ai/L: No sublethal effects were
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reported over the whole test period. At test concentration 1.3 mg ai/L following. %
symptoms were noted after 6 hours: Lethargic behaviour, partial and complete
loss of equilibrium, fish on bottom of the test vessel. After 24 hours first
appearance of fish mortality. At test concentration 2.6 and 5.3 mg ai/L:QS@% fish

mortality after 6 hours exposure. @
Thus the NOEC was 0.57 mg ai/L based on sublethal effects. Q\\‘Q
Mortality: See Table B.9.2.1.1-2 bo
@
Table B.9.2.1.1-2: Effects on rainbow trout (O. mykiss) exposed to technical S—22Q§
S-2200 [mg ai/L] Cumulative mean mortality [%] ‘Z)u)
(mean measured) 6 hours 24 hours 48 hours 72 hours 96 hours
Control 0 0 0 .<0 0
Solvent control 0 0 0 L0 0
0.33 0 0 0 <0 0
0.57 0 0 0 o 0 0
1.3 0% 25 % 75" 9] 90° 90
2.6 100 100 100 (»\?) 100 100
5.3 100 100 100,29 100 100

NOEC =0.57 mg ailL ¢~

LCs0 (96 h) = 0.94 mg ai/L (95 % C.I. O,;§'} — 1.3 mg aill)

? lethargic behaviour )
® complete loss of equilibrium -9
¢ fish on bottom of the test vessel \Q

d partial loss of equilibrium

Conclusion:

Validity criteria:

9 hLCsp=094mgailL g
96 h NOEC = 0.57 mg ai%?
based on mean meas%&j concentrations.
The study is conside&&i valid as no fish died in the controls which is in line with
the recommended aximum control mortality of 10% according to the OECD
guideline. Additio\%lly, the dissolved oxygen concentration was measured to be
above 60% airégturation (recommended at least 60%).
O
&
Qo1

Reference:

Author(s), year:

Report/Doc. number:

Guideline(s):

GLP: A
Deviations: O

S-ZZOQ@\échnical Grade — Acute Toxicity to Bluegill Sunfish (Lepomis
macr&hirus) Under Static Conditions, Following OECD Guideline # 203, EC
Gu\éi\eline L383A, Method C.1 and OPPTS Daft Guideline 850.1075

— 200
eport No. ROW-0008, Study No. 13048.6624

OQ) OECD Guideline 203, US EPA OPPTS 850.1075, EC Guideline Annex V - Method
<
&

C.1

Yes

The protocol states that the average total length and weight of fish used for testing
will be 1 to 3 cm and 0.5 to 3.0 g, respectively. The fish used during this study
were an average length and weight of 2.8 cm and 0.36 g, respectively. Since the
fish used for the preliminary exposure were within the ranges specified in the
protocol and the biological response of the definitive exposure was consistent with
preliminary results, this deviation is not considered to have had a negative impact
on the results or interpretation of the study.

The protocol states that the test substance used is S-2200 TG (batch ST-0811G).
This material was used on all occasions except the QC (quality control)
preparation at the 0-hour interval. The material used for QC preparation at 0-hour
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only was S-2200 PAI (batch 081103G, purity 100%). Since all QC samples were
adjusted for purity and QC recoveries were acceptable, this interval wgé' not

negatively impacted by this deviation. X2
Validity: Acceptable \)ng
Q
Material and methods: Q\\‘Q
Test substance: S-2200 technical grade, purity: 93.4%, batch: ST-0811G bo
Reference substance: S-2354 (S-2200 S-isomer), purity: 99.7%, batch: 60020653 {\@
S-2167 (S-2200 R-isomer), purity: 100%, batch: 60020652 &?

Test species:
Number of organisms:

Weight, length (mean):

Loading:
Type of test, duration:

Applied concentrations:

Nominal:
Measured (mean):
Solvent:

Test conditions:
Water quality:
Temperature:

pH:

O, content:

Light regime:

Test parameters:

Statistics:

Findings:
Analytical data:

Bluegill sunfish (Lepomis macrochirus) Q@

10 fish per replicate, 2 replicates per treatment, control ghd solvent control
0.36 g (range 0.15 - 0.54 g) and 28 mm (range 20 — %fmm), n=230

0.24 g fish/L solution 69

Static test, 96 hours

S
5P

0 (control and solvent control), 0.31, 0.63, 1.%,\50.5 and 5.0 mg ai/L
- (control and solvent control), 0.29, 0.56, 1@9), 2.2 and 4.3 mg ai/L
Dimethylformamide (DMF, CAS No. 68—{1\8—_2)

P
Well water, total hardness: 64 mg/L@?CaCOg, total alkalinity: 20 mg/L as CaCO;
21 - 22 °C (recommended 21 — 2@%, OECD 203)
6.7 — 7.0 (0 h, new solution), 7.%1 7.4 (96 h, aged solution)
5.5-8.5mg O,/L (> 60% air gaturation)
16 hours light / 8 hours da@ess
Mortality and sublethal effects were assessed after 0, 6, 24, 48, 72 and 96 hours.
For chemical analysis\@j LC/UV) of S-2200 in test solutions samples were taken
at test initiation (0 Q\@?ﬁd test termination (96 h) from all treatment groups and the
control. Measurement of pH and dissolved oxygen concentrations were made at
initiation and on%é daily in both vessels of each treatment. Temperature was
continuously n@onitored throughout the study in one replicate.
LCso: Binorct}[ﬁal probability, probit analysis, NOEC: Directly from raw data

o
Since S@QQQOO is a mixture of two isomers, S-2354 and S-2167, the mean recovery
of S-Z%O was calculated by the addition of the results of the analysis for S-2354
ar@%-2167 from aqueous solutions.
g?)er the whole test period the mean measured concentrations were in the range

AN
~&rom 86 — 94% of nominal. See Table B.9.2.1.1-3
<

O
Table B.9.2.1.1-3 CHficentrations measured during the 96 h static acute exposure of fish to S-2200

technical grade, v

S-2200 \O Measured concentration [mg ai/L] ?
i Percent of
[mg ai/L}O 0-hour 96-hour X
. Mean | nominal [%]
(noml?@i S-2167 S-2354 S-2200 S-2167 | S-2354 S-2200

Cg@?ol <0.01 <0.01 <0.02 <0.01 | <0.01 <0.02 n.a. n.a.

Solvgtﬁ control <0.01 <0.01 <0.02 <0.01 <0.01 <0.02 n.a. n.a.

,&0.31 0.14 0.16 0.30 0.12 0.16 0.28 0.29 93

(\} 0.63 0.30 0.30 0.60 0.26 0.26 0.53 0.56 89

bo 1.3 0.64 0.64 1.3 0.57 0.56 1.1 1.2 94

& 25 1.1 1.2 2.3 1.1 1.1 2.1 2.2 89

.& 5.0 2.1 2.2 43 21 22 43 4.3 86

" Tna..not applicable
s
%
&
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@ Mean measured concentrations (as S-2200) and percent of nominal were calculated using the actual analytical (unrounded) resu.lt‘s/)b
and not the rounded (two significant figures) values presented in this table. \Q\
Concentrations expressed as less than values were below the minimum detectable limit (MDL). c,\\'
(o)
0
Behavioural effects: Control: At the end of the study (96 h) one fish died. No behavioural effe#é were
observed. o

Solvent control: At the end of the study one fish was observed to b St the bottom
of the test vessel. No other behavioural effects were observed. . ©
Concentration levels up to 0.56 mg ai/L: No sublethal effects wefe reported over
the whole test period. At test concentration 1.2 mg ai/L two figh'(10%) died at the
end of the study. No behavioural effects were observed. Aiest concentration 2.2
following symptoms were noted after 6 hours: partial an%}%mplete loss of
equilibrium, fish on bottom of the test vessel, fish at th,g%urface of the solution,
darkened pigmentation. After 6 hours first appeararﬁg'of fish mortality. At the
highest test concentration 100% fish mortality waoi\ served after 6 hours

exposure. xS
Thus the NOEC was 0.56 mg ai/L based on.qg(glethal effects.
Mortality: See Table B.9.2.1.1-4 S
Q_
Table B.9.2.1.1-4: Effects on bluegill sunfish (L. macrochirugb%xposed to technical S-2200
S-2200 [mg ai/L] Cumulativei@\aan mortality [%]
(mean measured) 6 hours 24 hours -8 hours 72 hours 96 hours
Control 0 0 S0 0 5
Solvent control 0 {,Z;j 0 0 0°
0.29 0 0 0 0 0
0.56 0 o .° 0 0 0
1.2 0 0 & 0 0 10
2.2 5 10:8° 30 30° 30
4.3 100 @O 100 100 100

»NOEC = 0.56 mg ai/L

LCso (96 h) =2.3 mg ailL (95 % C.I. 1.9 — 2.8 mg aill)

% fish at the surface of the solution OQ))
® fish on bottom of the test vessel 1103
¢ partial loss of equilibrium (\)b
d complete loss of equilibrium o
¢ darkened pigmentation Q?Q
&>
Conclusion: 96 r}\\RSO =2.3mg ailL

96:H NOEC = 0.56 mg ai/L
Based on mean measured concentrations.
Validity criteria: Q}One fish (5%) died in the control group at the end of the test which is in line with

QSJ the recommended maximum control mortality of 10% according to the OECD
o guideline. Additionally, the dissolved oxygen concentration was measured to be
5\(27 above 60% air saturation (recommended at least 60%).
&
r,.Q(Z>
Reference;:@ S-2200 Technical Grade — Acute Toxicity to Fathead Minnow (Pimephales
{\O promelas) Under Static Conditions, Following OECD Guideline # 203, EC
& Guideline L383A, Method C.1 and OPPTS Daft Guideline 850.1075
Au@(s), year: I 2009¢
@ort/Doc. number: Report No. ROW-0009, Study No. 13048.6625
;Q\‘Guideline(s): OECD Guideline 203, US EPA OPPTS 850.1075, EC Guideline Annex V - Method
A C1
L aLp: Yes
S
Q.

§V'
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Deviations:

Validity:

The protocol states that the average total length of fish used for testing will be $to
3 cm. The fish used during this study were an average length of 3.6 cm«Since
loading rate and control performance were within protocol requireme@ts, this
deviation is not considered to have had a negative impact on tthq%sults or
interpretation of the study. (%)

The protocol states that the test temperature will be maintained{\§ 22 + 1 °C.
During this exposure, the minimum/maximum temperature ran%(a from 23 to 24
°C. This deviation did not have a negative impact on the result@r interpretation of
the study. &?

The protocol states that the total dissolved oxygen c%@entrations will not be
allowed to drop below 60% of saturation during the ctest. During the 24 hour
observation interval, the dissolved oxygen levels ranged from 36 to 111% of
saturation. Gentle, oil-free aeration was initigt@d to raise and maintain
appropriated dissolved oxygen levels. During.téé 48 hour observation interval,
dissolved oxygen levels in control replicate AK@\'opped to 55% of saturation. The
aeration was increased slightly in this re@Tcate to correct the brief drop in
dissolved oxygen. Since control perfor O&e exceeded protocol requirements,
this slight deviation did not have a nega&ive impact on the results or interpretation
of the study. P

&
Acceptable >

Material and methods:
Test substance:
Reference substance:

Test species:

Number of organisms:
Weight, length (mean):
Loading:

Type of test, duration:
Applied concentrations:
Nominal:

Measured (mean):
Solvent:

Test conditions:

Water quality:

RS

b\Q

S-2200 technical grade, purit;@’(%3.4%, batch: ST-0811G
S-2354 (S-2200 S—isomer),cﬁ’urity: 99.7%, batch: 60020653
S-2167 (S-2200 R-isomgfs,' purity: 100%, batch: 60020652
Bluegill sunfish (Lepordis macrochirus)
10 fish per replicatQQQ replicates per treatment, control and solvent control
0.71 g (range 0.5 211 g) and 36 mm (range 32 — 41 mm), n =30
0.47 g fish/L solgtion
Static test, 96-Hours
@

&
0 (contro@nd solvent control), 0.19, 0.38, 0.75, 1.5 and 3.0 mg ai/L
- (con and solvent control), 0.15, 0.36, 0.72, 1.5 and 3.0 mg ai/L
Dimgihylformamide (DMF, CAS No. 68-12-2)

O

X
{b{%ll water, total hardness: 46 mg/L as CaCOs, total alkalinity: 22 mg/L as CaCO;

Temperature: Q)AQEZ -23°C
pH: O 6.7-6.8 (0 h, new solution), 7.3 — 7.4 (96 h, aged solution)
O, content: (f(/ 3.1 -8.4 mg O,/L (< 60% air saturation)
5\@ After 24 hours of exposure a decrease of air saturation below 60 % was observed
& in the controls (negative and solvent) and the treatment groups up to a test
Q(Z> concentration of 0.75 mg ai/L. Therefore, aeration with gentle, oil-free air was
\@0) initiated at 24 hours of exposure to maintain dissolved oxygen concentration at or
Q\O above 60% saturation.
Light gegime: 16 hours light / 8 hours darkness
Tes§arameters: Mortality and sublethal effects were assessed after 0, 6, 24, 48, 72 and 96 hours.
boo For chemical analysis (HPLC/UV) of S-2200 in test solutions samples were taken
X2 at test initiation (0 h) and test termination (96 h) from all treatment groups and the
&Q control. Measurement of pH and dissolved oxygen concentrations were made at

initiation and once daily in both vessels of each treatment. Temperature was
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continuously monitored throughout the study in one replicate. -9
Statistics: LCso: Binominal probability, NOEC: Directly from raw data 9\’\&
Findings: o
Analytical data: Since S-2200 is a mixture of two isomers, S-2354 and S-2167, the mearag','f}ecovery
of S-2200 was calculated by the addition of the results of the analysisé\pg‘)r S-2354
and S-2167 from aqueous solutions. Q\\‘Q
Over the whole test period the mean measured concentrations wg% in the range
from 81 — 100% of nominal. See Table B.9.2.1.1-5 {\@
&

Table B.9.2.1.1-5 Concentrations measured during the 96 h static acute exposu@gzo)of fish to S-2200
technical grade -

S-2200 Measured concentration [mg ai/L] ? \QV
[mg ailL] 0-hour 96-hour \}03 Perpenlt 2}
(nominal) 2167 | S2354 | 52200 | 52167 | 52354 | o220 | Mean | rominal [
Control <0.013 <0.013 <0.025 | <0.013 | <0.013.9 <0.025 n.a. n.a.
Solvent control <0.013 <0.013 <0.025 | <0.013 | <0.018| <0.025 n.a. n.a.
0.19 0.083 0.075 0.16 0.067 0.087 0.15 0.15 81
0.38 0.19 0.18 0.37 0.16 19 0.35 0.36 95
0.75 0.39 0.37 0.76 031 | ©0.38 0.69 0.72 97
15 0.71 0.66 1.4 071 F 084 15 15 97
3.0 1.4 1.3 2.7 18,0 16 3.4 3.0 100

n.a...not applicable Q

# Mean measured concentrations (as S-2200) and percent of nominal weré-calculated using the actual analytical (unrounded) results
and not the rounded (two significant figures) values presented in this table.

Concentrations expressed as less than values were below the minim@ detectable limit (MDL).

~Q®

Behavioural effects: Controls and concentratiai levels up to 0.36 mg ai/L: No sublethal effects were
reported over the whal&test period. At test concentration 0.72 mg ai/L following
symptoms were note@)after 6 hours: lethargic behaviour. At test concentration 1.5
mg ai/L following s¢¥mptoms were noted after 6 hours: lethargic behaviour, partial
and complete Ioé% of equilibrium, fish on bottom of the test vessel. After 48 hours
100% fish morfality was observed.
Thus the NGEC was 0.36 mg ai/L based on sublethal effects.

Mortality: See Tablszg.9.2.1 1-6

0
Table B.9.2.1.1-6: Effects on fé%ead minnow (P. promelas) exposed to technical S-2200

N

S-2200 [mg ai/L] XS Cumulative mean mortality [%]
(mean measured) @hours 24 hours 48 hours 72 hours 96 hours
Control 20 0 0 0 0
Solvent control 5 \Q’ 0 0 0 0 0
0.15 & 0 0 0 0 0
036 o 0 0 0 0 0
072 O 0° 0 0 0 0
15 o 30 95 100 100 100
3.0.% 100 100 100 100 100
S NOEC = 0.36 mg ailL
S LCso (96 h) = 1.0 mg ai/L (95 % C.I. 0.72 — 1.5 mg ai/L)

? lethargie behaviour
b e
fish g bottom of the test vessel

© pa@kl loss of equilibrium
d P
@nplete loss of equilibrium
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Conclusion:

Validity criteria:

96 h LCs0= 1.0 mg ai/L X2
96 h NOEC = 0.36 mg ailL N
based on mean measured concentrations. xoo

The study is considered valid as no fish died in the controls which is i@ne with
the recommended maximum control mortality of 10% according t%\?ne OECD
guideline. gg

The dissolved oxygen concentration was measured to be, Below 60% air
saturation (recommended at least 60%). After 24 hours of expeS8ure a decrease of
air saturation was observed in the controls and in the treatfent groups up to a
test concentration of 0.72 mg ai/L. Therefore gentle, oiI-frqﬁo”aeration was intiated
to raise and maintain dissolved oxygen levels at or abov %0 % saturation.

The study is considered acceptable. The decrease of\éTr saturation after 24 hours
of exposure is considered not relevant for the inte@retation of the study as no
adverse effects on fish were observed. In the h'{g‘ﬁest test concentration the air

saturation was above 60 % over the whole exp%@re period.
S

XS

Y

D

]

Reference:

Author(s), year:
Report/Doc. number:

S-2354 (S-lsomer of S-2200) - %Eute Toxicity to Rainbow Trout
(Oncorhynchus mykiss) Under Sta@%onditions, Following OECD Guideline
# 203, EC Guideline L383A, Meth@z’c.l and OPPTS Daft Guideline 850.1075
B 2009

Report No. ROW-0011, Study No: 13048.6621

O.
S
&

Guideline(s): OECD Guideline 203, US EP@%PPTS 850.1075, EC Guideline Annex V - Method
C.1 Q@

GLP: Yes >

Deviations: The protocol states th{@;f\he average total length and weight of fish used for testing
will be 4 to 6 cm ar@>0.5 to 2.0 g, respectively. The fish used during this study
were an average I§gth and weight of 3.4 cm and 0.39 g, respectively. Since the
water quality m{gasurements, loading rate, and control performance were within
protocol requigement, this deviation is not considered to have had a negative
impact on tJ;@resuIts or interpretation of the study.

Validity: Acceptable”

@w
Material and methods: X

Test substance:
Test species:

8@4 (S-2200 S-isomer), purity: 99.7 %, batch: 60020653
gﬁinbow trout (Oncorhynchus mykiss)

Number of organisms: 210 fish per replicate, 2 replicates per treatment, control and solvent control
Weight, length (mea{g)jz’ 0.39 g (range 0.29 — 0.51 g) and 34 mm (range 30 — 38 mm), n = 30

Loading:

Q
Type of test, dura{fbn:
Applied concer&ﬁtions:
Nominal: be
Measured fhean):
Solventz\ok
Test c(%ﬁditions:
Watér quality:
Témperature:

,QQ\ O, content:

Light regime:

0.26 g fish/L solution
Static test, 96 hours

0 (control and solvent control), 1.9, 3.8, 7.5, 15.0 and 30.0 mg ai/L
- (control and solvent control), 1.7, 3.1, 6.5, 12.0 and 9.6 mg ai/L
Dimethylformamide (DMF, CAS No. 68-12-2)

Well water, total hardness: 50 mg/L as CaCQOs, total alkalinity: 22 mg/L as CaCO;
14 -15°C

6.7 — 6.8 (0 h, new solution), 7.1 — 7.3 (96 h, aged solution)

6.4 — 10 mg O,/L (> 60 % air saturation)

16 hours light / 8 hours darkness
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Test parameters: Mortality and sublethal effects were assessed after 0, 6, 24, 48, 72 and 96 hours.
For chemical analysis (HPLC/UV) of S-2354 in test solutions samples were taken
at test initiation (0 h) and test termination (96 h) from all treatment groups, aﬁd the
control. Measurement of pH and dissolved oxygen concentrations were rﬁsde at
initiation and once daily in both vessels of each treatment. Temperatugg'was

continuously monitored throughout the study in one replicate. Q\‘
Statistics: LCso: Empirically estimated (no concentration tested resulted in >.bQ) % mortality),
NOEC: Directly from raw data <@
Findings: <§
Analytical data: Over the whole test period the mean measured concentrat'@% were in the range
from 32 — 88 % of nominal concentrations. &Q
Since there was undissolved test substance present aﬁhe highest treatment level
tested (i.e., 30 mg ai/L nominal, 9.6 mg ai/L measua&ﬁ'ﬁ, the water accommodated
fraction was siphoned and used for the exposure 80 ution. The analytical recovery
for this solution was not consistent with the ran%éjof concentrations due to the
functional limit of solubility. S
Behavioural effects: Controls and concentration levels up to 3.1(5@9 ai/L: No sublethal effects were
reported over the whole test period. At teg_concentration between 6.5 and 12.0
mg ai/L following symptoms were notegﬁfter 6 hours: partial and complete loss of
equilibrium, lethargic behaviour, onlg@light gill movement, fish on bottom of test
vessel. -9
Thus the NOEC was 3.1 mg ai/ISansed on sublethal effects.
Mortality: See Table B.9.2.1.1-7 @Q’
*QQ)
Table B.9.2.1.1-7: Effects on rainbow trout (O. mikiss) exposed to S-2354 (S-2200 S-isomer)
S-2354 [mg ailL] -5 Cumulative mortality [%]
(mean measured) 6 hours 24 hours 48 hours 72 hours 96 hours
Control 0 S0 0 0 0
Solvent control 0 (\b 0 0 0 0
1.7 0 oo 0 0 0
3.1 0 K 0 0 0 5°
6.5 0 a Ac\)b 0 bed 0 bed 0 bd 0 bd
12.0 0° qQ 10 ™ 10 ° 10 ™ 20"
96 0 bc(hs(O 0 bc 0 bc 0 bc 0 b
7 NOEC = 1.7 mg ai/L
O LCso (96 h) > 12 mg ailL
U

? lethargic behaviour
® fish on the bottom of the test vessel
° complete loss of equilibriumg;

¢ partial loss of equilibrium

© only slight gill moveme

. & .
Conclusion: 5\ 96 h LCsg > 12.0 mg ai/L
rz;*\ 96 h NOEC = 1.7 mg ai/L
OJQ based on mean measured concentrations.
Validity criteria: The study is considered valid as no fish died in the controls which is in line with
Q\O the recommended maximum control mortality of 10% according to the OECD
Q,Q guideline. Additionally, the dissolved oxygen concentration was measured to be
§ above 60% air saturation (recommended at least 60%).
@Oment RMS: The solubility of the active substance in water is 15.8 mg/L at 20°C (100%

radiochemical purity) which is below the highest tested concentration of 30 mg/L
S-2354. Considering the observed treatment related effects on mortality, the study
is considered acceptable. In addition, the study is not used in the risk assessment
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as the risk assessment for the isomers is based on the results of the laboratery
studies with the technical active substance (racemic mixture). (\’\\Q
(o)
&
\QQr
@

NaNy

Reference:

Author(s), year:
Report/Doc. number:

S-2167 (R-Isomer of S-2200) — Acute Toxicity to Rainbow Troutg\\’
(Oncorhynchus mykiss) Under Static Conditions, FolIowing@@%CD Guideline
# 203, EC Guideline L383A, Method C.1 and OPPTS Daft Ggideline 850.1075

EE— 2009 4
Report No. ROW-0010, Study No. 13048.6623

@Qf

Q

Guideline(s): OECD Guideline 203, US EPA OPPTS 850.1075, EC %&deline Annex V - Method
C.1 S
GLP: Yes &
Deviations: None ) OQ
Validity: Acceptable J(},\\
EN)
&
Material and methods: %4

Test substance:

Test species:

Number of organisms:
Weight, length (mean):
Loading:

Type of test, duration:
Applied concentrations:
Nominal:

Measured (mean):
Solvent:

Test conditions:

Water quality:
Temperature:

pH:

O, content:

Light regime:

Test parameters:

S-2167 (S-2200 R-isomer), purity: 100 "/Qﬁ:atch: 60020652,

CAS No.: 394657-24-0 <

Rainbow trout (Oncorhynchus myk%}?

10 fish per replicate, 2 replicates,gi\ar treatment, control and solvent control

0.39 g (range 0.29 — 0.51 g) ar;§>34 mm (range 30 — 38 mm), n = 30

0.26 g fish/L solution &

Static test, 96 hours ~QQ’

&

0 (control and solvent.gontrol), 0.19, 0.38, 0.75, 1.5 and 3.0 mg ai/L

- (control and soIve\r&Q:ontrol), 0.17,0.34,0.72, 1.4 and 2.9 mg ai/L
Dimethylformami%é’-’(DMF, CAS No. 68-12-2)

&

Well water, tc@ hardness: 50 mg/L as CaCQO;,, total alkalinity: 22 mg/L as CaCO;
1415 °Cy?

6.7 - 6.8@ h, new solution), 6.8 — 7.0 (96 h, aged solution)

7.5 - %2 mg O,/L (> 60 % air saturation)

16 hdurs light / 8 hours darkness

Mgftality and sublethal effects were assessed after 0, 6, 24, 48, 72 and 96 hours.
\E@r chemical analysis (HPLC/UV) of S-2176 in test solutions samples were taken

Q)A(%t test initiation (0 h) and test termination (96 h) from all treatment groups and the

O
&
&
S
Statistics: &
Findings: Q(Z>
A i :
nalytical ggfa

«Q

X
Behavjpural effects:

control. Measurement of pH and dissolved oxygen concentrations were made at
initiation and once daily in both vessels of each treatment. Temperature was
continuously monitored throughout the study in one replicate.

LCso: Binominal probability, NOEC: Directly from raw data

Over the whole test period the mean measured concentrations were in the range
from 89 — 96 % of nominal concentrations.

Controls and concentration levels up to 0.34 mg ai/L: No sublethal effects were
reported over the whole test period. At test concentration 0.72 mg ai/L following
symptoms were noted after 6 hours: Partial and complete loss of equilibrium,
lethargic behaviour, darkened pigmentation, fish on bottom of test vessel.

At test concentration 1.4 and 2.9 mg ai/L: 100% fish mortality after 6 hours
exposure.
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Thus the NOEC was 0.34 mg ai/L based on sublethal effects. .\o_,b
Mortality: See Table B.9.2.1.1-8 ‘,\’\&
Table B.9.2.1.1-8: Effects on rainbow trout (O. mykiss) exposed to S-2167 (S-2200 R-isomer)?
S-2176 Cumulative mortality [%] Q}"
(me;:r%:zls:ired) 6 hours 24 hours 48 hours 72 hours _5‘096 hours
Control 0 0 0 0 RS 0
Solvent control 0 0 0 0 h§' 0
0.17 0 0 0 0 & 0
0.34 0 0 0 Qe 0
0.72 0 3bcde 5 2 25 &0 30
1.4 100 100 100 100 100
29 100 100 100 ,(9 100 100
NOEC = 0.34 mg ai/L N
LCso (96 h) = 0.84 mg ailL (95 % C.I. 0.34 — 1.4 ;g aill)

@ lethargic behaviour

® fish on the bottom of the test vessel
¢ complete loss of equilibrium (%)
¢ partial loss of equilibrium &
¢ darkened pigmentation

;\\OQ

Conclusion: 96 h LCs, = 0.84 mg aill N
96 h NOEC = 0.34 mg ailL .Q\‘O
based on mean measured concentrations.

Validity criteria: The study is considered valiqugs no fish died in the controls which is in line with
the recommended maxim@n control mortality of 10% according to the OECD
guideline. Additionally, thé dissolved oxygen concentration was measured to be
above 60% air saturag@n (recommended at least 60%).

5
Metabolites ,§b
Q
Reference: 2—COOH-SC\)@OO — Acute Toxicity to Rainbow Trout (Oncorhynchus mykiss)

Under S@ic Conditions, Following OECD Guideline # 203, EC Guideline
L383A{§Method C.1 and OPPTS Daft Guideline 850.1075

Author(s), year: I 20122
Report/Doc. number: Report No. ROW-0033, Study No. 13048.6681
Guideline(s): @CD Guideline 203, US EPA OPPTS 850.1075, EC Guideline Annex V - Method
@%.1
GLP: O  Yes
Deviations: é(/ The protocol states that the fish biomass to solution ration (“loading”) should not
\Qr exceed 1.0 g/L solution. During the exposure the fish biomass to solution ratio
o) . . .
& was 1.1 g/L solution (mean). Since the control survival exceed the acceptable
Q(D criteria and the dissolved oxygen levels were maintained above 60 % of saturation

\@0) during the 96 h exposure, this deviation is not considered to have had a negative
O impact on the study.

The protocol states that water temperature of the test solutions will be maintained
Gyé\ at 14 + 1 °C by maintaining the aquaria in a water bath at the appropriate test
bO temperature. Based on the continuous minimum and maximum temperature

~é{0 reading, at the 24- and 48-h intervals, the minimum temperature measurements
.’\ reached 12 °C. The individual temperature measurements taken during the once
%@ daily water quality analyses were within the acceptable range. Since culture
N
S
Q.
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bO

temperatures for O. mykiss are 15 + 2 °C, and there were no mortalities duringthe
course of this study, this deviation is not considered to have had a n%g\ative

impact on the results or interpretation of the study. X2
Validity: Acceptable Q;o
\QQ)\)
Material and methods: Q\‘
Test substance: 2-COOH-S-2200 (metabolite of S-2200), purity: 99 %, batch: 3176&)1-47-1
Test species: Rainbow trout (Oncorhynchus mykiss) <0

Number of organisms:

Weight, length (mean):

Loading:
Type of test, duration:

Applied concentrations:

Nominal:
Measured (mean):
Test conditions:
Water quality:
Temperature:

pH:

O, content:

Light regime:

Test parameters:

Statistics:

Findings:
Analytical data:

Behavioural effects:

Mortality:

N
AQ7

10 fish per replicate, 3 replicates per treatment and control <7
1.6 g (range 0.72 — 2.3 g) and 53 mm (range 40 — 60 mm\)Qm =30

1.1 g fish/L solution S
Static limit test, 96 hours \Q
Ni
0 (control), 100 mg/L Qo
- (control), 89 mg/L ;D\\O
&

Well water, total hardness: 60 mg/L as CaQ§3, total alkalinity: 23 mg/L as CaCO;
13-15°C Q_
7.1-7.6 (0 h, new solution), 6.7 — 6.9.(96 h, aged solution)
7.0 -9.9 mg O,/L (> 60 % air satura&@n)
16 hours light / 8 hours darkness @
Mortality and sublethal effects v@re assessed after 0, 6, 24, 48, 72 and 96 hours.
For chemical analysis (HPLCLJzﬁ/) of 2-COOH-S-2200 in test solutions samples
were taken at test initiatiorl(gl) h) and test termination (96 h) from all treatment
groups and the control. M&asurement of pH and dissolved oxygen concentrations
were made at initiation\@%d once daily in both vessels of each treatment.
Temperature was co@ﬁnuously monitored throughout the study in one replicate.
LCso: Empirically eﬁmated (concentration tested did not produce = 50 %
mortality), NOE%\%irectly from raw data

]
Over the wt@e test period the mean measured concentrations were in the range
from 89 % c)f nominal concentrations.
Controlsyand test concentration: No sublethal effects were reported over the whole
test period.
Th@the NOEC was 89 mg/L based on sublethal effects.

Sée Table B.2.1.1-9

Table B.9.2.1.1-9: Effeéts on rainbow trout (O. mykiss) exposed to 2-COOH-S-2200 (metabolite)

2-COOH-S-2200

Cumulative mortality [%]

(mearEange/Ia_iur (§ 6 hours 24 hours 48 hours 72 hours 96 hours
Control /" 0 0 0 0 0
89 2 0 0 0 0 0
N NOEC = 89 mg/L
S LCso (96 h) > 89 mg/L
o
Con@sion: 96 h LCs9> 89 mg/L
ép" 96 h NOEC = 89 mg/L
X2 based on mean measured concentration.
N
%Cb.
%\
Q.
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Validity criteria:

O\J
o
The study is considered valid as no fish died in the controls which is in line withe
the recommended maximum control mortality of 10% according to the OECD\’\&
guideline. Additionally, the dissolved oxygen concentration was measuredé,gbe

above 60% air saturation (recommended at least 60%). Qféo

Q
<

Reference:

Author(s), year:
Report/Doc. number:
Guideline(s):

GLP:
Deviations:

Validity:

5-COOH-S-2200 — Acute Toxicity to Rainbow Trout (Oncorlgﬂchus mykiss)

Under Static Conditions, Following OECD Guideline # , EC Guideline
L383A, Method C.1 and OPPTS Daft Guideline 850.1075 <7
I 202D ¢

Report No. ROW-0034, Study No. 13048.6685 &Q

OECD Guideline 203, US EPA OPPTS 850.1075, EC@ideline Annex V - Method
CA N4

Yes Q@

The protocol states that the fish biomass to sg%t%ion ration (“loading”) should not
exceed 1.0 g/L solution. During the expos@ the fish biomass to solution ratio
was 1.13 g/L solution (mean). Since the Qghtrol survival exceed the acceptable
criteria and the dissolved oxygen levels w%_re maintained above 60 % of saturation
during the 96 h exposure, this deviatiQ@ is not considered to have had a negative
impact on the study. O\Q’

The protocol states that the fis\ti\{t?sed will be between 4 and 6 cm, in length.
During definitive testing, the length of the fish ranged from 4.5 to 6.5 cm. Since the
preliminary and definitive resifits were consistent, this deviation is not considered
to have had a negative impézét on the results or interpretation of the study.
Acceptable Aé\'

Material and methods:
Test substance:

Test species:

Number of organisms:
Weight, length (mean):
Loading:

Type of test, duration:
Applied concentrations:
Nominal:

Measured (mean):

e

N
N

5-COOH-S-2200 g’ﬁetabolite of §-2200), purity: 97.6 %, batch: 262-005-10-1

Rainbow trout (Qﬁcorhynchus mykiss)

10 fish per re@’cate, 3 replicates per treatment and control

1.79 (rang&%.% — 2.2 g) and 55 mm (range 45 — 65 mm), n = 30

113 g fis@L solution
Static lifit test, 96 hours
G

O@ntrol), 100 mg/L
feontrol), 100 mg/L

Solvent: Q)A one

Test conditions: O

Water quality: {f(/ Well water, total hardness: 68 mg/L as CaCOQOs,, total alkalinity: 22 mg/L as CaCO;
v

Temperature:  «_
o)

pH:

O, content:

Li ine:

ight reglgig’

Test pa@eters:

Q&
:fb

&
$
QO
S
.9
N
O' Statistics:
S
N
Q.

14 -15°C

6.2 — 6.8 (0 h, new solution), 7.0 — 7.4 (96 h, aged solution)

6.3 — 10 mg O,/L (> 60 % air saturation)

16 hours light / 8 hours darkness

Mortality and sublethal effects were assessed after 0, 6, 24, 48, 72 and 96 hours.
For chemical analysis (HPLC/UV) of 5-COOH-S-2200 in test solutions samples
were taken at test initiation (0 h) and test termination (96 h) from all treatment
groups and the control. Measurement of pH and dissolved oxygen concentrations
were made at initiation and once daily in both vessels of each treatment.
Temperature was continuously monitored throughout the study in one replicate.
LCso: Empirically estimated (concentration tested did not produce = 50 %

\.
&

January 2014 r\)@
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mortality), NOEC: Directly from raw data @b
Findings: N
Analytical data: Over the whole test period the mean measured concentrations were in the{ggnge
from 100 % of nominal concentrations. fo
Behavioural effects: Controls and test concentration: No sublethal effects were reported o@?the whole
test period. Q\
Thus the NOEC was 100 mg/L based on sublethal effects. bo
Mortality: See Table B.9.2.1.1-10 <9
&
Table B.9.2.1.1-10: Effects on rainbow trout (O. mykiss) exposed to 5-COOH-S- &;%O (metabolite)
5-COOH-S-2200 Cumulative mortality [%] ;\\,\)
[ma/L] 6 hours 24 hours 48 hours {\ijours 96 hours
(mean measured) %2
Control 0 0 0 &0 0
89 0 0 0 B 0 0
NOEC = 100 mg/L Q0
LCso (96 h) > 100 mg/L R
Q) J
Conclusion: 96 h LCs0 > 100 mg/L QQ_
96 h NOEC = 100 mg/L O
based on mean measured concentr@%n
Validity criteria: The study is considered valid as Qé/'ﬁsh died in the controls which is in line with
the recommended maximum co@trol mortality of 10% according to the OECD
guideline. Additionally, the disgolved oxygen concentration was measured to be
above 60% air saturation (ré’e:ommended at least 60%).
N
O
Reference: S-2200-OR - Acut CFBxicity to Rainbow Trout (Oncorhynchus mykiss) Under
Static Condltlong‘Followmg OECD Guideline # 203, EC Guideline L383A,
Method C.1 andfOPPTS Daft Guideline 850.1075
Author(s), year: I 2012C
Report/Doc. number: Report No. \ROW 0035, Study No. 13048.6689
Guideline(s): OECD Gpgaellne 203, US EPA OPPTS 850.1075, EC Guideline Annex V - Method
C.1 ;D@
GLP: Yes ©
Deviations: Tl@protocol states that total dissolved oxygen concentration will not be allowed to
d%p below 60 % of saturation during the test. At the 24 hour observation interval,
A(Qhe dissolved oxygen concentration in the 10 mg/L nominal treatment level
Q dropped to 57% of saturation. Gentle, oil-free aeration was initiated at the 24 hour
é(/ observation interval to raise and maintain dissolved oxygen concentrations in all
5\(27 test vessels for the remainder of the exposure. Since there were no adverse
& effects observed in this treatment, this deviation did not have a negative impact on
be the results or the interpretation of the study.
Validity: @0) Acceptable
s\o\
Mater@*and methods:
Tes\t§ubstance S-2200-OR (metabolite of S-2200), purity: 99.8 %, batch: 09SC8101007-1
TQ§( species: Rainbow trout (Oncorhynchus mykiss)

.{,ﬁumber of organisms: 10 fish per replicate, 1 replicate per treatment, solvent control and control

/@Weight, length (mean): 0.92 g (range 0.18 — 1.4 g) and 42 mm (range 39 — 45 mm), n = 30

Q
S
&

Loading: 0.61 g fish/L solution
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Type of test, duration: Static test, 96 hours . \o_,b
Applied concentrations: \\\'Q
Nominal: 0 (control, solvent control), 0.63, 1.3, 2.5, 5.0 and 10 mg/L xoo
Measured (mean): - (control, solvent control), 0.48, 1.1, 2.1, 4.3 and 9.0 mg/L (59\
Solvent: None Q:Q
Test conditions: 5
Water quality: Well water, total hardness: 84 mg/L as CaCOs,, total alkalinity: 286@%”' as CaCO;
Temperature: 14 -15°C <9
pH: 7.2 -7.3 (0 h, new solution), 7.3 — 7.5 (96 h, aged solution) <§
O, content: 5.8 — 10 mg OJ/L (< 60 % air saturation) Q)O)
After 24 hours of exposure a decrease of air saturation bé%w 60 % was observed.
Therefore, aeration with gentle, oil-free air was initiate;g%t 24 hours of exposure to
maintain dissolved oxygen concentration at or above:%O% saturation.
Light regime: 16 hours light / 8 hours darkness o

Test parameters:

Statistics:

Findings:
Analytical data:

Behavioural effects:

Mortality:

Mortality and sublethal effects were assessed at@r 0, 6, 24, 48, 72 and 96 hours.
For chemical analysis (HPLC/UV) of S-2200-@R in test solutions samples were
taken at test initiation (0 h) and test termin@%n (96 h) from all treatment groups
and the control. Measurement of pH and 8i'sso|ved oxygen concentrations were
made at initiation and once daily in bot@gessels of each treatment. Temperature
was continuously monitored throug the study in one replicate.
LCso: Empirically estimated (concefitration tested did not produce = 50 %
mortality), NOEC: Directly from 6§N data

v

Q
Over the whole test period tlz,é mean measured concentrations were in the range
from 77 — 90 % of nomingt.concentrations.
Controls and test concgﬁrations: No sublethal effects were reported over the
whole test period. §
Thus the NOEC wa§9.0 mg/L based on sublethal effects.
See Table B.9.2(§P1—11

Q

Table B.9.2.1.1-11: Effects on rainb@?’trout (O. mykiss) exposed to S-2200-OR (metabolite)

(@)

S-2200-OR [mg/L] o Cumulative mortality [%]
(mean measured) 6 hourg:2 24 hours 48 hours 72 hours 96 hours
Control 00 0 0 0 0
Solvent control 0 0 0 0 0
0.48 S0 0 0 0 0
1.1 N o 0 10 10 10°
2.1 a0 0 0 0 0
4.5 O 0 0 0 0 0
9.0 o 0 0 10 10 10°
(%

NOEC = 9.0 mg/L

“or)

S

LCso (96 h) > 9.0 mg/L

@ ASTM (2002) r€§‘69nizes the limitations of acute toxicity testing, i.e., response less than or equal to 10 % is allowable in a control
population andds considered within the expected range of naturally occurring variability. Therefore, the mortality (10%) observed in this
treatment Ie\k is not considered an adverse response from exposure to the test substance.

s\O
X
Q
Con ion
&
[e;

96 h LCs0> 9.0 mg/L
96 h NOEC = 9.0 mg/L
based on mean measured concentration.
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Validity criteria: The study is considered valid as no fish died in the controls which is in line .with
the recommended maximum control mortality of 10% according to the &CD
guideline. O

The dissolved oxygen concentration was measured to be beIOW(ééoo% air
saturation (recommended at least 60%). After 24 hours of exposure aqﬁ%crease of
air saturation was observed in the controls and in the treatment groﬁ$s. Therefore
gentle, oil-free aeration was initiated to raise and maintain dissolgé?oxygen levels
at or above 60 % saturation. )

The study is considered acceptable. The decrease of air sat@%tion after 24 hours
was only observed in the highest concentration level (9.@,or7ng/L). The observed
effects at the test concentrations of 1.1 mg/L and 9.06399/L are not considered
treatment related as no dose-response relationship waé\observed.

Comment RMS: After 48 hours of exposure a mortality of 10% wasﬁbserved in the 1.1 and 9.0
mg/L treatment group. This effect is not consigged substance related as no
mortalities were observed in the treatment groups between the test concentrations
of 1.1 and 9.0 mg/L (2.1 and 4.5 mg/L). In agdition, the observed effects of 10%
are equal to the acceptable effects in a @\ntrol population (validity criteria: less
than 10% mortality). )

Hence, the RMS agrees with the NOE@%f 9.0 mg/L proposed by the applicant.
\(D

Reference: S-2200-ORC - Acute Toxicity g}\Rainbow Trout (Oncorhynchus mykiss)
Under Static Conditions, Fg\dgwing OECD Guideline # 203, EC Guideline
L383A, Method C.1 and QRPTS Daft Guideline 850.1075

Author(s), year: I 20120

Report/Doc. number: Report No. ROW—OO3®§tudy No. 13048.6693

Guideline(s): OECD Guideline ZOb\\US EPA OPPTS 850.1075, EC Guideline Annex V - Method
CA >

GLP: Yes K\b

Deviations: The protocol &tes that total dissolved oxygen concentration will not be allowed to

drop below@ % of saturation during the test. At the 24 hour observation interval,
the disso ane)d oxygen concentration dropped to 36 to 57% of saturation. Gentle,
oil-free aaeration was initiated at the 24 hour observation interval to raise and
mainéﬁw dissolved oxygen concentrations in all test vessels for the remainder of
th@xposure. Since there were no adverse effects observed in this treatment, this
@viation did not have a negative impact on the results or the interpretation of the

A‘Etudy.
QQ) The protocol states that water temperature of the solutions will be maintained at
é(/ 14 + 1 °C. After the 24-, 48- and 72-hour intervals, the minimum temperature
5\@ recorded was 12 °C. Since control survival exceeded acceptable criteria
& throughout this exposure, this deviation did not have a negative impact on the
be results or interpretation of the study.
Validity: @03 Acceptable
Q
Mater@*\and methods:
Tes§ubstance: S-2200-ORC (metabolite of S-2200), purity: 100 %, batch: 09SC8101007-3
TQ& species: Rainbow trout (Oncorhynchus mykiss)

.Qﬁumber of organisms: 10 fish per replicate, 1 replicate per treatment, solvent control and control
&QWeight, length (mean): 1.6 g (range 0.72 — 2.3 g) and 53 mm (range 40 — 60 mm), n = 30
" Loading: 1.0 g fish/L solution
N
Q.

§V'
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Type of test, duration: Static test, 96 hours . \o_,b
Applied concentrations: 9\’\@
Nominal: 0 (control, solvent control), 0.63, 1.3, 2.5, 5.0 and 10 mg/L xoo
Measured (mean): - (control, solvent control), 0.55, 1.4, 1.6, 4.2 and 3.8 mg/L (59\
Solvent: Dimethylformamide (DMF, CAS No. 68-12-2) Q;Q
Test conditions: Q\\‘Q

Water quality:
Temperature:
pH:

O, content:

Light regime:
Test parameters:

Statistics:

Findings:
Analytical data:

Behavioural effects:

Mortality:

Well water, total hardness: 60 mg/L as CaCOs,, total alkalinity: 27brﬁglL as CaCO;
13-14°C <@
6.9 — 7.0 (0 h, new solution), 6.8 — 7.4 (96 h, aged solution) <§
3.8 - 11 mg O4/L (< 60 % air saturation) Q)O)
After 24 hours of exposure a decrease of air saturation bé%w 60 % was observed.
Therefore, aeration with gentle, oil-free air was initiate,@t 24 hours of exposure to
maintain dissolved oxygen concentration at or above:%O% saturation.
16 hours light / 8 hours darkness o
Mortality and sublethal effects were assessed at@r 0, 6, 24, 48, 72 and 96 hours.
For chemical analysis (HPLC/UV) of S§-2200-@RC in test solutions samples were
taken at test initiation (0 h) and test termin@%n (96 h) from all treatment groups
and the control. Measurement of pH and 8i'sso|ved oxygen concentrations were
made at initiation and once daily in bot@%essels of each treatment. Temperature
was continuously monitored throughgdt the study in one replicate.
LCso: Trimmed Spearman Kraber Estimates, NOEC: Directly from raw data
b\

Based on the observation of L@issolved test substance during the study, the
practical limit of solubility forzthe test substance is estimated to be around 3.8 and
4.2 mg/L under the test cgpditions maintained.
Over the whole test peggd the mean measured concentrations were in the range
from 38 — 110 % of r@ninal concentrations.
Controls and test C&centrations up to 1.1 mg/L: No sublethal effects were
reported over theswhole test period.
At test concentrations between 1.6 and 4.2 mg/L following symptoms were noted:
Complete Igtgs of equilibrium, lethargic behaviour, fish on bottom of test vessel.
Thus the NOEC was 1.4 mg/L based on sublethal effects.
See Tabié B.9.2.1.1-12

S

b(b

Table B.9.2.1.1-12: Effects ofi rainbow trout (O. mykiss) exposed to S-2200-ORC (metabolite)
N

S-2200-ORC [mg/L] Q Cumulative mortality [%]
(mean measured) \(b\é hours 24 hours 48 hours 72 hours 96 hours
Control B 0 0 0 0
Solvent control i 0 0 0 0 0
0.55 S 0 0 0 0 0
14 & 0 0 0 0 0
16 & 0 0° 0° 0° 0
42,2 0° 80° 80° 80° 80°
3{$‘ 0? 0 ad 0 ad 0 ad 0 acd
Y NOEC = 1.4 mg/L
S LCso (96 h) = 4.0 mg/L

& pottgtn of the vessel
® letfidrgic behaviour

o

d

N

K
s
&

plete loss of equilibrium
. oundissolved test substance was observed
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Conclusion:

Validity criteria:

Comment RMS:

bov
96 h LCs0 = 4.0 mg/L X2
96 h NOEC = 1.4 mgiL N
based on mean measured concentration. x,_,o

The study is considered valid as no fish died in the controls which is i@ne with
the recommended maximum control mortality of 10% according tqg?ne OECD
guideline. Q\

The dissolved oxygen concentration was measured to be, Below 60% air
saturation (recommended at least 60%). After 24 hours of expeSure a decrease of
air saturation was observed in the controls and in the treatmgnt groups. Therefore
gentle, oil-free aeration was initiated to raise and maintain gdissolved oxygen levels
at or above 60 % saturation. &Q

The study is considered acceptable. The decrease of\ﬁr saturation after 24 hours
of exposure is considered not relevant for the i;ﬁ%rpretation of the study. A
decrease of air saturation was observed in the C@ﬁQtroIs and all treatment groups
except for the 1.3 mg/L concentration level. H@vever, only in the concentration
levels between 1.6 and 4.2 mg/L adverse ef@ts on fish (behavioural effects and
mortality) were observed. Hence, it is aéb\umed that the adverse effects are
treatment related and not because of the@'ecreased air saturation.

The solubility of the metabolite in wgi\ér\ is assumed to be between 3.8 and 4.2
mg/L. Considering the observed tre@\ent related effects on mortality, the study is

considered acceptable. -9
&
O
QSZ}
(Z)K
Q
X
®)
<
e
N
)
2
L
Q)’D
O
&
Qfo
N4
qu}
P
\}‘b
N
&2
<
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bo\l
Formulation \Q\@
é\
Reference: S-2200 25% SC — Acute Toxicity to Rainbow Trout (Oncorhynchus mx,klss)

Under Static Conditions Following OECD Guideline #203, EC Guid‘%ﬁﬁe
L383A, Method C.1, OPPTS Draft Guideline 850.1075, JMAFF 12\&@ San, No.
8147 Fish Acute Toxicity Test (2-7-1-1) and JMAFF 13 SeiSan r\gg\ 3986

Author(s), year: I 2011a bo

Report/Doc. number: Report No. ROW-0024, Study No. 13048.6674 &Q’

Guideline(s): OECD Guideline 203, OPPTS 850.1075, EU Directive 92/69/£EC C.1, JMAFF
Guideline No. 8147  _ Q

GLP: Yes éo

Deviations: The protocol states that the fish will range in length f@% 4 to 6 cm. The fish used
in this exposure had a mean total length of 3{Q~Qcm (range 3.5 to 4.6 cm).
However, this deviation is not considered to hay%Q negative impact on the results
since the mean value is with marginal range, 1@ range of total length indicated in
the JMAFF and OECD guidelines (5.0 + 1:Q}cm) is a recommendation, and the
performance criteria (good health in acc@%tion and control groups) are fulfilled
without abnormal circumstances. o

Validity: Acceptable i\\o

N4
. (oo
Material and methods: N

Test substance:
Reference substance:

Test species:

Number of organisms:
Weight, length:
Loading:

Type of test, duration:

Applied concentrations:

Nominal:

Measured (mean):
Solvent:
Test conditions:
Water quality:

Temperature:
pH:

O, content: “
. . o)
Light regime: »

Test parameters:

S.2200 25% SC, purity: 24.96% batch: C09-5F 101G
S-2354 (S-2200 S-isomer), pyfity: 99.7%, batch: 60020653
S-2167 (S-2200 R-isomer}&urity: 100%, batch: 60020652
Rainbow trout (Oncorhyg&us myKkiss)
10 fish per replicate, 2¥eplicates per concentration and control
0.51 g (range 0.26 & .70 g)and 3.9 cm (range 3.5 —-4.6 cm), n =30
0.34 g fish/L so|utg>6?1
Static, 96 hoursgy
]

S
0 (control),ggﬁ .2,2.0,3.7,6.8 and 12 mg form./L
equivalenfto 0.29, 0.51, 0.93, 1.7 and 3.0 mg ai/L
- (con’%&), 0.25, 0.45, 0.80, 1.6 and 2.9 mg ai/L
Non{gb

P

X
{ﬁéll water, total hardness: 78 mg/L as CaCOj3, total alkalinity: 25 mg/L as CaCOs3,

Q)Aqépecific conductivity: 350 ymhos/cm

O

&
&

13-15°C

6.9 — 7.1 (0 h, new solution), 6.7 — 7.0 (96 h, aged solution), range 6.7 — 7.4

6.4 - 11 mg O,/L (65 — 115% saturation)

16 hours light / 8 hours darkness (light intensity 720 — 900 lux)

Mortality and sublethal effects were assessed after 0, 6, 24, 48, 72 and 96 hours.
For chemical analysis (HPLC/UV) of S-2200 in test solutions samples were taken
at test initiation (0 h) and test termination (96 h) from all treatment groups and the
control. Measurement of pH and dissolved oxygen concentrations were made at
initiation and once daily in both vessels of each treatment. Temperature was
continuously monitored throughout the study in one replicate.

LCso: Binominal probability, NOEC: Directly from raw data

S-2200 consists of a mixture of two isomers, S-2354 and S-2167. The final S-
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2200 concentration is derived from the addition of the concentration of two
isomers.
Over the whole test period the mean measured concentrations of the activeg
substance were in the range from 86 - 95% of nominal. (59\
See Table B.9.2.1.1-13. o
\*_Q
Table B.9.2.1.1-13: Concentrations measured during the 96 h static acute exposure o%@gmbow trout

to S-2200 25 SC <0
S-2200 Measured concentration [mg ai/L] ® (2?
[mg ailL] 0-hour 96-hour A Percent of
) Mean nominal [%]
(nominal) | s-2167 S-2354 S-2200 S-2167 S-2354 s-2200 [©
Control <0.01 <0.01 <0.02 <0.01 <0.01 <002 <] na n.a.
0.25 0.13 0.13 0.27 0.11 0.12 0.239 0.25 86
0.45 0.23 0.23 0.46 0.21 0.23 0.44 0.45 89
0.80 0.43 0.43 0.86 0.36 0.38 074 0.80 86
1.60 0.79 0.79 1.60 0.79 079 [.21.60 1.60 93
2.90 1.4 1.4 2.80 1.50 150 47 2.90 2.90 95

J

n.a. ..not applicable
@ Mean measured concentrations (as S-2200) and percent of nominal were calculateg_usmg the actual analytical (unrounded) results

and not the rounded (two significant figures) values presented in this table.

Concentrations expressed as less than values were below the minimum detectal{@ limit (MDL).

O
No behavioural effects were 03‘Served at concentration up to 0.8 mg ailL.
However, effects on survival (‘It;lead fish) were also observed at a concentration
of 0.8 mg ai/L. Thus the NOE@ was 0.45 mg ai/L. based on mortality.
See Table B.9.2.1.1-14 QQ
&

<
Table B.9.2.1.1-14: Effects on rainbow trout (Q>mykiss) exposed to the formulation S-2200 25% SC

Behavioural effects:

Mortality:

S-2200 Cu@ative mortality [%] (Number of dead fish)
H -~
(meaErr?r%:ZIsjl]Jred) 6 hours 8?hours 48 hours 72 hours 96 hours
Control 0 (0) 5.7 0(0) 0 (0) 0 (0) 0 (0)
0.25 0 (0) £ 0 0 (0) 0 (0) 0 (0)
0.45 0 (0) ng\)t 0 (0) 0 (0) 0 (0) 0 (0)
0.80 00 Q 5(1) 5(1) 5(1) 5(1)
1.60 35 (7\)3;” 100 (20) 100 (20) 100 (20) 100 (20)
2.90 100((‘25) 100 (20) 100 (20) 100 (20) 100 (20)
NOEC = ];xé)mg form./L (nominal) equivalent to 0.45 mg ai/L (mean measured)
LCs0 (96 h) =4.4 mg fo@(fL (nominal) equivalent to 1.1 mg ai/L (mean measured) (95 % C.I. 0.8 — 1.6 mg ai/L)

2 All surviving fish (13) were o(tza)s'grved to be on bottom of the test vessel

O
Conclusion: & 96hLCy=1.1mgail
" 96 h NOEC = 0.45 mg ai/l
(\O based on mean measured concentrations.
Validity criter'g@ The study is considered valid as no fish died in the controls which is in line with
@o) the recommended maximum control mortality of 10% according to the OECD
s\O\ guideline. Additionally, the dissolved oxygen concentration was measured to be
Q){\\ above 60% air saturation (recommended at least 60%).
S
OC)
(Ob
&
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B.9.2.1.2 Acute toxicity to aquatic invertebrates (Annex IIA 8.2.4, llIA 10.2.1) ‘:&\
(o)
Active substance CO{’?
0@

Reference:

Author(s), year:
Report/Doc. number:

S-2200 Technical Grade — Acute Toxicity to Water Fleas, (Daphr}gg’magna),
Under Static Conditions, Following OECD Guideline #202, OP@‘S Draft
Guideline 850.1010, The Official Journal of European Comn@utles L383A,
Method C.2 and JMAFF 12 NohSan, No. 8147 Daphnia Ac%ﬂe Immobilization

Test (2-7-2-1) and JMAFF 13 SeiSan No. 3986 o)
Sayers, Lee E., 2010a \:ch,
Report No. ROW-0013, Study No. 13048.6638 ,\\0

Guideline(s): OECD Guideline 202, US EPA OPPTS 850.1010, JI\/\@FF 12 NoHsan No. 8147,
Daphnia Acute Immobilisation Test (2-7-2-1), EC G@idellne Annex V - Method C.2
GLP: Yes o
S

Deviations: None relevant \(Zr
Validity: Acceptable ,\\?’

@"J

Q_

Material and methods: Q

Test substance:
Reference substance:

Test species:

Number of organisms:
Age:

Type of test, duration:
Applied concentrations:
Nominal:

Measured (mean):
Solvent:
Test conditions:

Water quality:

Temperature:
pH:

O, content:
Light regime:
Test parameters:

(2]
Statistics: §
Findings:®
Analytical data:

S-2200 technical grade, purity: 93.4%5 atch: ST-0811G
S-2354 (S-2200 S-isomer), purity:‘g,?ﬁ%, batch: 60020653
S-2167 (S-2200 R-isomer), purityx100%, batch: 60020652
Water flea (Daphnia magna) (§>
4 replicates each with 5 daph‘&’ds per treatment, control and solvent control
First instar, < 24 hours OI@
Static test, 48 hours QO
S

0 (control and solve(@control), 0.38, 0.75, 1.5, 3.0 and 6.0 mg ai/L
- (control and solngor)lt control), 0.35, 0.70, 1.4, 2.9 and 6.0 mg ai/L
Dimethylformamide (DMF, CAS No. 68-12-2)

0)
Fortified wq‘ﬁ'water total hardness: 180 mg/L as CaCQOj, total alkalinity: 80 mg/L
as CaCO@ specific conductivity: 600 pumhos/cm
20-2%%C
8.1=8.2(0-48h)
83.\— 9.0 mg O4/L (96 — 106 % saturation)
quhours light / 8 hours darkness

4 Immobility and sublethal effects were assessed after 0, 24 and 48 hours. For

chemical analysis (LC/MS/MS) of S-2200 in the test media samples were taken at
test initiation (0 h) and termination (48 h).

Measurements of pH, temperature and dissolved oxygen concentrations were
made at initiation and once daily. Total hardness, total alkalinity and specific
conductance were measured at test initiation.

ECso: Binominal probability, NOEC: Directly from the raw data

The overall mean measured concentration ranged from 93 — 100 % of nominal
concentrations. See Table B.9.2.1.2-1.
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Table B.9.2.1.2-1 Concentrations measured during the 48 h static acute exposure of daphnids to S»

2200 technical grade S
S-2200 Measured concentration [mg ai/L] ® ©
[mg ailL] 0-hour 96-hour oan @'?g‘/’mfr?;‘lt[ﬂ/z]
(nominal) S-2167 S-2354 S-2200 | S-2167 | S-2354 | S-2200 )
Control <0.013 <0.013 <0.025 <0.013 <0.013 <0.025 n.a. <ol n.a.
Solvent control <0.013 <0.013 <0.025 <0.013 <0.013 <0.025 n.ﬁ n.a.
0.38 0.17 0.18 0.35 0.71 0.18 0.35 035 93
0.75 0.36 0.37 0.73 0.32 0.35 0.67 0?0.70 94
1.5 0.73 0.69 1.4 0.67 0.72 1.4 <$ 14 94
3.0 1.4 15 2.9 1.3 1.5 29 sQ(o 29 97
6.0 3.1 3.2 6.3 2.8 2.9 5.,@' 6.0 100

n.a...not applicable

@ Mean measured concentrations (as S-2200)

and not the rounded (two significant figures) values presented in this table.

Concentrations expressed as less than values were below the minimum detectable limit (MDL&Q
N
v

Effects:

and percent of nominal were calculated using the acgl’al analytical (unrounded) results

After 48 hours no immobilisation was observ in the control, solvent control and
in test concentrations up to 0.7 mg/L. At 1 @%nd 2.9 mg/L sublethal effects

(lethargy) were observed after 24 h of ex

sure.

Thus the NOEC was determined to be,@> 0 mg ai/L and the ECsq was 1.2 mg ai/L.

See Table B.9.2.1.2-2.

N
@

<
Table B.9.2.1.2-2: Effects on daphnids (D. magna) exp@?ed to technical S-2200

S-2200 [mg ai/L] Mgé»ﬁ cumulative immobilised organisms [%]
(mean measured) 28 hours 48 hours
Control S 0 0
Solvent control h\ 0 0
0.36 N 0 0
0.70 P 0 0
1.4 O 25° 70°
2.9 0 95° 100
6.0 D 100 100
& NOEC =0.70 mg aill

ECsg @é h)=1.2 mg ai/lL (95 % C.I. 0.7 — 2.9 mg ai/lL)

2 All surviving daphnids were observed tg‘&iéé lethargic.
e

Conclusion:

$ .
488 ECso = 1.2 mg ailL

48 h NOEC = 0.7 mg aill
Q)A%ased on mean measured concentrations.

Validity criteria: O
&
>

No immobilization of daphnids was observed in the control and solvent control at
the end of the test which is in the line with the recommended maximum

“ immobilisation of 10% according to the OECD guideline. The dissolved oxygen
concentration at the end of the test was between 8.3 and 9.0 mg/L in control and
test vessels and hence above the recommended dissolved oxygen concentration
of at least 3 mg/L.
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Reference:

Author(s), year:

S-2354 (S-isomer of S-2200) — Acute Toxicity to Water Fleas, (Daphnia &

magna) Under Static Conditions, Following OECD Guideline #202 and gjﬁ%

Official Journal of European Communities L 142/456, Method C.2 2
2012f &

Report/Doc. number: Report No. ROW-0049, Study No. 13048.6706 \Q@\Q
Guideline(s): OECD Guideline 202 and EC Guideline Annex V - Method C.2 Q\’
GLP: Yes bo
Deviations: None relevant &Q’
Validity: Acceptable &
§
Material and methods: S
Test substance: S-2354 (S-isomer of S-2200), purity: 99.7%, batch: 06Q‘E\)20653
Test species: Water flea (Daphnia magna) 00)
Number of organisms: 4 replicates each with 5 daphnids per treatment control
Age: First instar, < 24 hours old ;D\\O
Type of test, duration: Static test, 48 hours . §
Applied concentrations: Q)o-)
Nominal: 0 (control), 0.0.94, 1.9, 3.8, 7.5 and 15 mgl_l_
Measured (mean): - (control), 0.82, 1.7, 3.5, 7.3 and 14
Solvent: Dimethylformamide (DMF, CAS No.$-12-2)
Test conditions: Q{O
Water quality: Fortified well water, total hardn%\s: 190 mg/L as CaCQOj,, total alkalinity: 96 mg/L
as CaCO3; @(b
Temperature: 20-21°C QQ
pH: 79-82(0-48h) >
O, content: 8.4-9.2mg O, /L (99@?07% saturation)
Light regime: 16 hours light / 8 ho@ darkness (light intensity 740 - 850 lux)

Test parameters:

Statistics:

Findings:
Analytical data:

Immobility and s b¢§hal effects were assessed after 24 and 48 hours. For
chemical analygjﬁ HPLC) of SS-2354 in the test media samples were taken at
test initiation Q)}h) and termination (48 h). Measurements of pH, temperature and
dissolved o&@gen concentrations were made at initiation and termination of
exposure.r
ECso: Spearman-Karber Estimates, NOEC: Directly from the raw data

b’b
Tr@%verall mean measured concentration ranged from 88 - 97% of nominal
c@ncentrations.

Effects: A%After 48 hours no immobilisation was observed in the controls and in test
OQ’ concentrations up to 7.3 mg/L. Only 1 immobilized daphnid was observed at the
& highest test concentration. Sublethal effects (lethargic behaviour) were observed
\‘§ at the highest test concentration.
(\O Thus the NOEC was determined to be 7.3 mg/L and the EC5, was > 14 mg/L.
Q(D See Table B.9.2.1.2-4.
&
Table ng){2.1.2-4: Effects on daphnids (D. magna) exposed to the S-isomer S-2354
é’ S-2354 [mg/L] Mean cumulative immobilised organisms [%]
& (mean measured) 24 hours 48 hours
,\C}) Control 0 0
S} Solvent control 0 0
&\\\” 0.82 0 0
. 1.7 0 0
\%O 3.5 0 0
%
Q.
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S-2354 [mg/L] Mean cumulative immobilised organisms [%] O
(mean measured) 24 hours 48 hours N
7.3 0 0 O
14 0® 5% 2
NOEC = 7.3 mg/L 0
ECso (48 h) > 14 mg/L oS
& Several daphnids were observed to be lethargic. é
O
@
Conclusion: 48 h EC5p > 14 mg/L (§
48 h NOEC = 7.3 mg/L S
based on mean measured concentrations. ~Q<Z)
Validity criteria: No immobilization of daphnids was observed in the co@l and solvent control at

the end of the test which is in the line with the recommended maximum
immobilisation of 10% according to the OECD guidéline. The dissolved oxygen
concentration at the end of the test was between§4 and 9.2 mg/L in control and
test vessels and hence above the recommend@ dissolved oxygen concentration

of at least 3 mgl/L. 9
D
Q_
Q.
Reference: S-2167 (R-isomer of S-2200) — Ac t'g}Toxmlty to Water Fleas, (Daphnia

magna) Under Static Conditions o?ollowmg OECD Guideline #202 and The
Official Journal of European Ccﬁnmunltles L 142/456, Method C.2

Author(s), year: 2012e be
Report/Doc. number: Report No. ROW-0048, Stuquf\lo. 13048.6704
Guideline(s): OECD Guideline 202 and@ Guideline Annex V - Method C.2
GLP: Yes QO
Deviations: None relevant Sb
Validity: Acceptable :Qo
@J
Material and methods: ‘27
Test substance: S-2167 (R- |s$hner of §-2200), purity: 100%, batch: 060020652
Test species: Water flea ijbaphnla magna)
Number of organisms: 4 replicates each with 5 daphnids per treatment and control
Age: First instar, < 24 hours old

Type of test, duration: Statie test, 48 hours
Applied concentrations: ;D\\

Nominal: *@(control and solvent control), 0.078, 0.16, 0.31, 0.63, 1.3 and 2.5 mg/L

Measured (mean): (control and solvent control), 0.062, 0.14, 0.29, 0.61, 1.2 and 2.5 mg/L

Solvent: QSJ Dimethylformamide (DMF, CAS No. 68-12-2)

Test conditions: (§

Water quality: 5\ Fortified well water, total hardness: 190 mg/L as CaCQOj3, total alkalinity: 95 mg/L

,Z;K\ as CaCOs;

TemperatquQ 20-21°C

pH: § 8.1—8.2(0—48h)

0, con{ént 8.3 — 9.2 mg O,/L (98 — 107% saturation)

Lig @Sglme. 16 hours light / 8 hours darkness (light intensity 600 — 750 lux)

Tee$arameters: Immobility and sublethal effects were assessed after 24 and 48 hours. For

bo chemical analysis (HPLC) of SS-2167 in the test media samples were taken at
&'Q{O test initiation (0 h) and termination (48 h). Measurements of pH, temperature and

dissolved oxygen concentrations were made at initiation and termination of
exposure.
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o
Statistics: ECso: Spearman-Karber Estimates, NOEC: Directly from the raw data .\o)b
Findings: N
Analytical data: The overall mean measured concentration ranged from 80 - 99 % of nomi
concentrations. (59\
Effects: After 48 hours no immobilisation was observed in the controls and in t@,g[

concentrations up to 0.61 mg/L. At the highest test concentration of 25 mg/L the
immobilisation was 100%. Sublethal effects (lethargic behaviour)bv%re observed

at 1.2 mg/L treatment group only. 6@
Thus the NOEC was determined to be 0.61 mg/L (based on nfortality and
behavioural effects) and the EC5o was 0.92 mg/L. )
See Table B.9.2.1.2-3. N
o)
\’\\
Table B.9.2.1.2-3: Effects on daphnids (D. magna) exposed to the R-isom,g)o”s-2167
S-2167 [mg/L] Mean cumulative ime{Bbilised organisms [%]
(mean measured) 24 hours ;\\O‘ 48 hours
Control 0 ;§U 0
Solvent control 0 S 0
0.062 0o & 0
0.14 0o & 0
0.29 05 0
0.61 & 0
1.2 .¥5° 90 °
25 O 100 100
NOEC = 0641 mg/L
ECso (48 h) = 0.92 mg/L(95 % C.1. 0.84 — 1.0 mg/L)
@ One daphnid was observed to be lethargic. o
<
e
Conclusion; 48 h ECs = 0.92 m%@
48 h NOEC = 0.619ng/L
Q .
based on meanlgteasured concentrations.

Validity criteria: No immobilisation of daphnids was observed in the control and solvent control at
the end of tt@ est which is in the line with the recommended maximum
immobiliz?«"on of 10% according to the OECD guideline. The dissolved oxygen
concenttation at the end of the test was between 8.3 and 9.2 mg/L in control and
test vé(gsels and hence above the recommended dissolved oxygen concentration
of;gf*\least 3 mg/L.

\}’Zr
N
&2
OQ)
&
&
\O
Qrz?
(&
N
s\O
'S
Q
S
OC)
(Ob
N
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Metabolites X2
N
é\
Reference: 2-COOH-S-2200 — Acute Toxicity to Water Fleas, (Daphnia magna) Un\a;er

Static Conditions, Following OECD Guideline #202 and The Offici%&urnal

of European Communities L 142/456, Method C.2 \Q@
Author(s), year: 20129 Q\
Report/Doc. number; Report No. ROW-0037, Study No. 13048.6682 bo
Guideline(s): OECD Guideline 202, EC Guideline Annex V - Method C.2 &Q’
GLP: Yes Qo
L S
Deviations: None Q@
Validity: Acceptable S
<

Material and methods:
Test substance:

Test species:

Number of organisms:
Age:

Type of test, duration:

Applied concentrations:

Nominal:
Measured (mean):
Solvent:
Test conditions:
Water quality:

Temperature:
pH:

O, content:
Light regime:
Test parameters:

v
4 replicates each with 5 daphnids per treatmgﬁt and control
First instar < 24 hours old Q)o-)
Static limit test, 48 hours éz_

Y
0 (control), 6.3, 13, 25, 50 and 100 rB@/L
- (control), 6.0, 13, 25, 50 and 1Q%ﬁg/L
None S

>
&Q)

Fortified well water, total h%dness: 170 mg/L as CaCOs, total alkalinity: 86 mg/L
as CaCOj3, specific condugtivity: 730 pmhos/cm
21°C >
7.5- 8.4 (test initiati@?), 7.8 — 8.2 (test termination)
7.2 -9.0 mg O,/L (82 — 102% saturation)
16 hours light / 8hours darkness (light intensity 750 — 880 lux)
Immobility andzsublethal effects were assessed after 24 and 48 hours. For
chemical aq@ysis (HPLC) of 2-COOH-S-2200 in the test media samples were
taken at @f initiation (0 h) and termination (48 h). Measurements of pH,
temperature and dissolved oxygen concentrations were made daily.

Statistics: Noneb’RlOEC and ECs, were empirically estimated.
Findings: ;\\OQ
Analytical data: overall mean measured concentrations are between 96 and 100% of nominal
A‘Ezoncentrations.
Effects: OQ’ After 48 hours no immobilisation and no sublethal effects were observed in the
%" control and the test concentrations. Thus the NOEC was determined to be 100
\Q$ mg/L and the EC5, was > 100 mg/L.
(&0 See Table B.9.2.1.2-5

@

Q
Table B.9.281.2-5: Effects on daphnids (D. magna) exposed to the metabolite 2-COOH-S-2200

&OKZ-COOH-S-ZZOO [mg/L] Mean cumulative immobilised organisms [%]
g (mean measured) 24 hours 48 hours
<

(Qw Control 0 0
& 6.0 0 0
S 13 0 0
’Q\\” 25 0 0
. 50 0 0
100 0 0
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N\
2-COOH-S-2200 [mg/L] Mean cumulative immobilised organisms [%] o
(mean measured) 24 hours 48 hours
NOEC = 100 mg/L O
ECso (48 h) > 100 mg/L 2
Q
&
Conclusion: 48 h EC5p > 100 mg/L Q\.
48 h NOEC =100 mg/L )
. O
based on mean measured concentrations. )
Validity criteria: No immobilisation of daphnids was observed in the control ar@Qsolvent control at
the end of the test which is in the line with the recommend aximum

immobilization of 10% according to the OECD guideline.vi%e dissolved oxygen

concentration at the end of the test was between 7.2 gid 9.0 mg/L in control and
test vessels and hence above the recommended dissglved oxygen concentration
of at least 3 mg/L. <
N
>

S
P

Reference:

Author(s), year:
Report/Doc. number;

5-COOH-S-2200 — Acute Toxicity to WatQP-Fleas, (Daphnia magna) Under
Static Conditions, Following OECD Gu%l_eline #202 and The Official Journal
of European Communities L 142/45‘6\@%ethod C.2

W
B 020

Report No. ROW-0038, Study No. $3048.6686

Guideline(s): OECD Guideline 202, EC Guid%{‘ne Annex V - Method C.2
GLP: Yes @‘Z’
Deviations: None Q@
Validity: Acceptable S
<
e
Material and methods: N

Test substance:

Test species:

Number of organisms:
Age:

Type of test, duration:
Applied concentrations:

(@)
5-COOH-S-2200, ;ﬁity: 97.6%, batch: 262-005-10-1
Water flea (Daphria magna)
4 replicates eagh with 5 daphnids per treatment and control
First instarél_ hours old
Static Iim(iztzg’est, 48 hours
Y

Nominal: 0 (coh@ol), 6.3, 13, 25, 50 and 100 mg/L
Measured (mean): - (.c\é?‘ntrol), 6.0, 12, 24, 50 and 100 mg/L
Solvent: @ne
Test conditions: A%
Water quality: OQ) Fortified well water, total hardness: 160 mg/L as CaCOj3, total alkalinity: 92 mg/L
4" as CaCOs,, specific conductivity: 670 pmhos/cm
Temperature: \Q? 21°C
pH: (\O 7.3 — 8.2 (test initiation), 8.0 — 8.2 (test termination)
O, content: Q’D 7.9 — 8.8 mg O,/L (90 — 101% saturation)
Light regime’ 16 hours light / 8 hours darkness (light intensity 320 - 1100 lux)
Test par@weters: Immobility and sublethal effects were assessed after 24 and 48 hours. For
Q chemical analysis (HPLC) of 5-COOH-S-2200 in the test media samples were
@Q) taken at test initiation (0 h) and termination (48 h). Measurements of pH,
oC? temperature and dissolved oxygen concentrations were made daily.
) tistics: None, NOEC and ECsy were empirically estimated.
&Q\Findings:

;
S
&
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Q
Analytical data: The overall mean measured concentrations are between 96 and 100% of nominal
concentrations. 9\?@
Effects: After 48 hours no immobilisation and sub-lethal effects were observed in tbﬁ

control and the test concentrations. In the second highest test concentra@n (50
mg/L) behavioural effects were observed in one test vessel. The NOEQQNas

determined to be 100 mg/L and the EC5, was > 100 mg/L. Q\\‘Q
See Table B.9.2.1.2-6 bo
g
Table B.9.2.1.2-6: Effects on daphnids (D. magna) exposed to the metabolite 5-CQO?H—S—2200
5-COOH-S-2200 [mg/L] Mean cumulative immobilisedqp"?ganisms [%]
(mean measured) 24 hours (f) 48 hours
Control 0 ‘QV 0
6.0 0 » 0
12 0 R 0
24 0 O 0
50 0 <0 0°
100 0 RS 0

NOEC=100mglL 0%

ECso (48 h) > 100 mg/L o

® Four daphnids were observed on the surface of the solution on one replicate v%%el.

N
. (oo
Conclusion: 48 h EC5, > 100 mg/L .Q\
48 h NOEC = 100 mg/L >
based on mean measured coficentrations.
Validity criteria: No immobilisation of daph:&@’s was observed in the control and solvent control at

the end of the test which @8"in the line with the recommended maximum
immobilisation of 10% &ccording to the OECD guideline. The dissolved oxygen
concentration at the eﬁd of the test was between 7.9 and 8.8 mg/L in control and
test vessels and %é‘hce above the recommended dissolved oxygen concentration
of at least 3 mg/fs

Comment RMS: The behaviou@l effects observed in the second highest test concentration (50
mg/L) are occ)g?sidered not treatment-related. In no other test concentration
(incIudingQ‘ihe highest test concentration of 100 mg/L) adverse behavioural effects
on the daphnids were observed. Hence, the NOEC is based on the highest tested
conc@(fﬁration, 100 mg/L.

S

O
\}’D

Reference: Q)AQE-ZZOO-OR — Acute Toxicity to Water Fleas, (Daphnia magna) Under Static
QSJ Conditions, Following OECD Guideline #202 and The Official Journal of
Q> European Communities L 142/456, Method C.2

Autnor(s), vear: < | 2012

Report/Doc. nutaber: Report No. ROW-0039, Study No. 13048.6690

Guideline(s): Q OECD Guideline 202, EC Guideline Annex V - Method C.2
(Z
GLP: & Yes
X
Deviatiots: None relevant
X
Validity;™ Acceptable
$
Nkl;é’erial and methods:
-dest substance: S-2200-0OR, purity: 99.8%, batch: 09SC8101007
.'QQTest species: Water flea (Daphnia magna)

;
S
&

Number of organisms: 4 replicates each with 5 daphnids per treatment and control
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Age: First instar < 24 hours old .\o_,b
Type of test, duration: Static limit test, 48 hours ‘,\’\\Q
Applied concentrations: xoo
Nominal: 0 (control and solvent control), 1.9, 3.8, 7.5, 15 and 30 mg/L (59\
Measured (mean): - (control and solvent control), 1.6, 3.3, 6.7, 14 and 9.4 mg/L Q:Q
Solvent: Dimethylformamide (DMF, CAS No. 68-12-2) Q\\‘Q
Test conditions: bo
Water quality: Fortified well water, total hardness: 160 mg/L as CaCOj, total alRalinity: 90 mg/L

as CaCO;, specific conductivity: 710 pmhos/cm <§
Temperature: 20-21°C Q)O)
pH: 8.2 — 8.3 (test initiation), 7.9 — 8.1 (test termination) &Q
O, content: 7.8 — 8.9 mg O./L (89 — 101% saturation) \Q
Light regime: 16 hours light / 8 hours darkness (light intensity 680 \-}OQOO lux)

Test parameters:

Statistics:

Findings:
Analytical data:

Effects:

Immobility and sublethal effects were assessed after 24 and 48 hours. For
chemical analysis (HPLC) of S-2200-OR in the tést media samples were taken at
test initiation (0 h) and termination (48 h). Me@surements of pH, temperature and
dissolved oxygen concentrations were maqﬁdaily.
None, NOEC and ECsy were empirically &&timated.

S

<
The overall mean measured concentfations are between 32 - 91% of nominal
concentrations. For the 1.9 — 15 m@/L test solutions the measured concentrations
were generally consistent betwe%'gg sampling intervals and maintained the
expected concentration gradieﬂi The highest test concentration tested, 30 mg/L,
indicated a stable exposure @oncentration but lower recoveries due to the limit
water solubility of the test’substance.
After 48 hours immobilig‘a\tion was observed in the second highest test
concentration (14 m@. Adverse effects on daphnids (lethargic behaviour) were
observed in the two‘ﬁighest tests concentrations (9.4 and 14 mg/L, mean
measured conce@‘ations).
No immobilisation and adverse sub-lethal effects were observed in the controls
and in the | r treatment groups. The NOEC was determined to be 6.7 mg/L
(based orng‘hb—lethal effects and immobilisation) and the ECsy was > 14 mg/L.
See Tahie B.9.2.1.2-7

b’b
Table B.9.2.1.2-7: Effects onidaphnids (D. magna) exposed to the metabolite S-2200-OR
S-2200-OR [ ] Mean cumulative immobilised organisms [%]
(mean measgied) 24 hours 48 hours
Coptfol 0 0
Solvd@)Jcontrol 0 0
1.6 0 0
S 33 0 0
L 67 0 0
Q 14 0 20°
N 9.4 0 0%
O NOEC = 6.7 mg/L
o ECso (48 h) > 14 mg/L

& Sevgéral daphnids were observed to be lethargic.
® Undissolved material was observed to be on the bottom of the vessels. Several daphnids were observed to be swimming, carrying

u&@ssolved material.
X%
N
Q .
A Conclusion:

O.
S
&

48 h EC5, > 14 mg/L
48 h NOEC = 6.7 mg/L
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based on mean measured concentrations. &
Validity criteria: No immobilisation of daphnids was observed in the control and solvent cont:@‘%t

Comment RMS:

the end of the test which is in the line with the recommended maximum xoo

immobilisation of 10% according to the OECD guideline. The dissolved o@@gen
concentration at the end of the test was between 7.8 and 8.9 mg/L in @}%trol and
test vessels and hence above the recommended dissolved oxygen (’?é\ncentration
<

of at least 3 mg/L. S
The overall mean measured concentrations are between 32 - 948 of nominal
concentrations. In the highest test concentration (30 mg/L) un@issolved test
material was observed. The mean measured test concentrgfion was 9.4 mg/L

Q

(32% of the nominal test concentration). 3
<

Reference:

Author(s), year:
Report/Doc. number:

S
S-2200-ORC - Acute Toxicity to Water Fleas, g@gphnia magna) Under Static
Conditions, Following OECD Guideline #ZOZBQnd The Official Journal of
European Communities L 142/456, Metho,cg}%.z
2012 S
Report No. ROW-0040, Study No. 13048.6694

Guideline(s): OECD Guideline 202, EC Guideline A@%x V - Method C.2

GLP: Yes N

Deviations: The protocol states that alkalinity and conductivity will be 110 to 130 mg CaCOs,/L
and 400 to 600 pmhos/cm, res@%tively. Two weeks prior to testing, alkalinity was
90 to 96 mg CaCOs/L and cgnqﬁuctivity was 676 to 725 pmhos/cm. Since culture
and control survival exce@ed the acceptable criteria throughout this exposure,
this deviation did not impagt the results or the interpretation of this study.

Validity: Acceptable D

&
<

Material and methods:
Test substance:

Test species:

Number of organisms:
Age:

Type of test, duration:
Applied concentrations:
Nominal:

Measured (mean):

Solvent: K

Test conditions: OQ’
Water quality: &
&

&
Temperature: >

pH: Q(D
O, content:2

Light recgine:

Test pg'iameters:

&
>

¥

-9
,QQ\Statistics:

;
S
&

Findings:

()

S-2200-0ORC, p}ﬁy: 100%, batch: 09SC8101007-3
Water flea (Dg)hnia magna)
4 replicate&@bch with 5 daphnids per treatment and control
First inst@%{% 24 hours old
Static limit test, 48 hours

b’b
0 antrol and solvent control), 0.63, 1.3, 2.5, 5.0 and 10 mg/L

~fcontrol and solvent control), 0.62, 1.2, 2.5, 5.0 and 11 mg/L
imethylformamide (DMF, CAS No. 68-12-2)

Fortified well water, total hardness: 170 mg/L as CaCQOj, total alkalinity: 94 mg/L
as CaCO;,, specific conductivity: 720 ymhos/cm

21°C

8.2 (test initiation), 8.2 — 8.3 (test termination)

8.2 — 8.6 mg O,/L (93 — 98% saturation)

16 hours light / 8 hours darkness (light intensity 720 - 880 lux)

Immobility and sublethal effects were assessed after 24 and 48 hours. For
chemical analysis (HPLC) of S-2200-ORC in the test media samples were taken
at test initiation (0 h) and termination (48 h). Measurements of pH, temperature
and dissolved oxygen concentrations were made daily.

ECso: Spearman-Karber Estimates, NOEC: Directly from the raw data
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Analytical data: The overall mean measured concentrations are between 96 - 110% of nominals,
concentrations. s\?@
Effects: After 48 hours immobilisation and sub-lethal effects were observed in the.ug%

highest test concentration (5 and 11 mg/L). No immobilisation and advelp{@> sub-
lethal effects were observed in the controls and in the lower treatmenté?oups. The
NOEC was determined to be 2.5 mg/L (based on sub-lethal effectséﬁd
immobilisation) and the EC5, was 9.6 mg/L. O

>

See Table B.9.2.1.2-8 9
&
Table B.9.2.1.2-8 Effects on daphnids (D. magna) exposed to the metabolite S-2@(8b—ORC
S-2200-ORC [mg/L] Mean cumulative immobilig\é}f organisms [%]
(mean measured) 24 hours < 48 hours
Control 0 \)0’ 0
Solvent control 0 K 0
0.62 0 £ 0
1.2 0 <0 0
2.5 0 NS 0
5.0 0@ Q_® 25 abc
11 10 ab Q 55 abcd
NOEC = 2.5 mg/L &
ECso (48 h) = 9.6 mg/L (95 % C,I05.9 - 16 mg/L)

@ Several daphnids were observed to be lethargic. Q

® Undissolved material was observed in the vessels. N

° Several daphnids were observed to be swimming, carrying undissolva&naterial.
9 Several daphnids were observed to be on the bottom of the test ves@l.

*QQ)
Conclusion: 48hECs=9.6mglL &
48 hNOEC =2.5 mg/l@
based on mean mea@red concentrations.

Validity criteria: No immobilisatio é’\daphnids was observed in the control and solvent control at
the end of thelfest which is in the line with the recommended maximum
immobilisationZof 10% according to the OECD guideline. The dissolved oxygen
concentratiq@at the end of the test was between 8.2 and 8.6 mg/L in control and
test vess c)and hence above the recommended dissolved oxygen concentration
of at legst 3 mg/L.

Comment RMS: The tg)st concentrations used in the study are between 0.63 and 10 mg/L
(n\ inal). Under consideration of the results of the fish acute toxicity test a water
Q&ubility of the metabolite S-2200-ORC between 3.8 and 4.2 mg/L is predicted.

A‘}\Ievertheless, even at the two highest test concentrations (5.0 and 10 mg/L) no

(, undissolved test material was observed. The mean measured test concentrations

é</ were in a range from 96 to 110%. The explanation of the difference in water

\‘U solubility of the metabolite might be due to the different test conditions (i.e.

hardness of the test water).
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Formulation \Q\@
K\'
Reference: S-2200 25 SC — Acute Toxicity to Water Fleas, (Daphnia magna) Unde\crg%tatic

Author(s), year:
Report/Doc. number:

Conditions, Following OECD Guideline ‘202, OPPTS Draft Guidelinez?
850.1010, The Official Journal of the European Communities L383A, Method
C.2 and JMAFF 12 NohSan, No. 8147 Daphnia Acute ImmobilizeI"ron Test (2-
7-2-1) and JMAFF 13 SeiSan No. 3986 20

2011b N
Report No. ROW-0025, Study No. 13048.6675 &
OECD Guideline 202, JMAFF No. 8147 and 3986, OPPTS(B%)O.1010, EU Directive

Guideline(s): &
92/69/EEC C.2 S
GLP: Yes 5;\
Deviations: None 69
Validity: Acceptable QS
;\\'Q)
. &
Material and methods: &

Test substance:
Reference substance:

Test species:

Number of organisms:
Age:

Type of test, duration:

Applied concentrations:

Nominal:

Measured (mean):
Solvent:
Test conditions:
Water quality:

Temperature:
pH:

O, content:
Light regime:
Test parameters:

Statistics:

Findings:
Analytical data:,\o

S-2200 25% SC, purity: 24.96%, batch: CO@%F’]O‘]G

S-2343 (S-2200 S-isomer), purity: 99.7%95atch: 60020653
S-2167 (S-2200 R-isomer), purity: 1OQ§Q, batch: 060020652
Water flea (Daphnia magna) O\Q’

4 replicates each with 5 daphnid%p%r treatment and control
First instar, < 24 hours old S

Static test, 48 hours @(b

*QQ)

0 (control), 0.76, 1.5, 3.0,6.0 and 12 mg form./L

equivalent to 0.19, 0.3@%.75, 1.5 and 3.0 mg ai/L

- (control), 0.19, 0.36‘0\1).70, 1.5 and 3.0 mg ai/lL

None 59

QO
ol

Fortified well @ter, total hardness: 180 mg/L as CaCOg, total alkalinity: 86 mg/L
as CaCO;, specific conductivity: 820 umhos/cm

20 - 21 °@

8.2 (testinitiation), 8.1 (test termination)

7.7 -&7 mg O,/L (86 — 99% saturation)

1(3‘\\&urs light / 8 hours darkness (light intensity: 670 — 880 lux)
\I\@mobility and sublethal effects were assessed after 0, 24 and 48 hours. For

~Zchemical analysis (HPLC/UV) of test media samples were taken at test initiation (0

P
&
&

h) and termination (48 h).
ECso: Binominal probability, NOEC: Directly from the raw data

S-2200 consists of a mixture of two isomers, S-2354 and S-2167. The final S-
2200 concentration is derived from the addition of the concentration of two
isomers.

Over the whole test period the mean measured concentrations of the active
substance were in the range from 93 to 100% of nominal concentrations.

See Table B.9.2.1.2-9.
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Table B.9.2.1.2-9: Concentrations measured during the 48 h static acute exposure of daphnids to.§-
2200 25 SC S
S-2200 Measured concentration [mg ai/L] ® ©
) Pg c%ent of
[mg z_;u/L] 0-hour 96-hour Mean @mnal [%]
(nominal) S-2167 S-2354 S-2200 S-2167 S-2354 S-2200
Control < 0.0057 < 0.0057 <0.011 < 0.0057 < 0.0057 <0.011 n.a. GS n.a.
0.19 0.093 0.096 0.19 0.091 0.090 0.18 0.19 & 97
0.38 0.19 0.18 0.37 0.18 0.18 0.36 O.g@o 96
0.75 0.36 0.35 0.71 0.34 0.23 0.68 Qﬂ’o 93
1.5 0.78 0.79 1.6 0.73 0.71 1.4 0\)1.5 100
3.0 1.5 1.5 3.0 1.5 1.5 3.0 ~Q‘0 3.0 100

n a...not applicable

o)
@ Mean measured concentrations (as S-2200) and percent of nominal were calculated using the actugﬁ)\analytlcal (unrounded) results
and not the rounded (two significant figures) values presented in this table.

Concentrations expressed as less than values were below the minimum detectable limit (MDL). @

Effects:

N

S

After 48 hours no immobility was observed in thp control and in test concentration

up to 0.36 mg ai/L. At test concentrations 0. 7%1 .5 and 3.0 mg ai/L the immobility
was between 55 and 100%. Thus the NO&_@Q?Nas determined to be 0.36 mg ai/L.
See Table B.9.2.1.2-10

'S
P

Table B.9.2.1.2-10: Effects on daphnids (D. magna) expos@bto S-2200 25% SC

S-2200 25% SC [mg form./L] S-2200 [mg ai/L] ‘;@Mean cumulative immobilised organisms [%]
(nominal) (mean measured) \ 24 hours 48 hours

Control Control (QSU 0 5
0.76 0.19 9 0 0
1.5 036 & 0 0

3.0 070 »& 0° 55 °

6.0 1.5 75° 100

12 30 100 100

NOEC = 1.5 mg form./L (ng@inal) equivalent to 0.36 mg ai/L (mean measured)

ECso (48 h) = 2.68 mg form

95 % C.I.0.36 — 1.5 mg ailL)

(nominal) equivalent to 0.67 mg ai/L (mean measured)

2 Several daphnids were observed to be lethardic.
® Several daphnids were observed to be on g@ ottom of the test vessel.

O
Conclusion:

X
48 h ECs = 0.67 mg ailL

48\§NOEC = 0.36 mg ai/lL
ed on mean measured concentration.

Validity criteria:

A@S\fter 48 hours one out of 20 daphnids (5%) was observed to be immobile in the

@ control which is in the line with the recommended maximum immobilisation of 10%

<
§

according to the OECD guideline. The dissolved oxygen concentration at the end
of the test was between 7.7 and 8.7 mg/L in control and test vessels and hence
above the recommended dissolved oxygen concentration of at least 3 mg/L.
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B.9.2.1.3 Effects on algal growth and growth rate (Annex IIA 8.2.6, IlIA 10.2.1) ‘:&\
(o)
2
Reference: S-2200 Technical Grade — 72-Hour Toxicity Test with the Freshwate?Green

Alga, Pseudokirchneriella subcapitata, Following The Official J@ﬁ'nal of the
European Communities L383A, Method C.3 and JMAFF 12 Nog‘éan, No. 8147

Alga, Growth Inhibition Test 2-7-7 S
Author(s), year: Softcheck, Katherina A., 2012a (Amendment) ‘D&
Report/Doc. number: Report No. ROW-0015, Study No. 13048.6640 o§
Guideline(s): JMAFF 12 Nohsan Guideline No. 8147, EC Guideline LSQ& -C.3
GLP: Yes e
Deviations: None \}5}'
Validity: Acceptability to be discussed £

S
S

Material and methods: v

Test substance:
Reference substance:

Test species:
Number of organisms:

Type of test, duration:
Applied concentrations:
Nominal:

Measured (mean):
Solvent:

Test conditions:

Test medium:

Temperature:
pH:
Conductivity:
Incubation:
Test parameters:

S

S-2200 technical grade, purity: 93.4%, batcl&%T-OSﬂG
S-2354 (S-2200 S-isomer), purity: 99.7%@tch: 60020653
S-2167 (S-2200 R-isomer), purity: 10Q°64,,\batch: 060020652
Green alga (Pseudokirchneriella subgg\pitata), class Chlorophyceae
1 x 10* cells/mL; 3 replicates per trgﬁtment group and medium control and 6
replicates per solvent control &
Static test, 72 hours (§>

&Q)
0 (medium and solvent co@é%l), 0.078, 0.17, 0.38, 0.80, 1.8 and 4.0 mg ai/L
- (medium and solvent cq(atrol), 0.067, 0.16, 0.35, 0.77, 1.7 and 3.6 mg ai/L
Dimethylformamide (%QF, CAS No. 68-12-2), 0.1 mL/L

<

Algal Assay Proces%re (AAP) medium (according to guideline), initial pH adjusted
to7.5+0.1 0
22-23°C &
7.0-73 %), 7.4—-8.7(72h)
80 pmhosicm (0 — 72 h)
Contingous illumination at 4700 to 5800 lux
Cellccounts were estimated using a haemocytometer and microscope.

ervations of the health and morphology of the algal cells were made under the

%@icroscope on each study day. For chemical analysis (LC/MS/MS method) of test

Q,Athe substance, samples of test solution were taken at test initiation, after 72 h and

<
§

at test termination. Measurements of pH and conductivity were made at initiation
and at termination, light intensity was measured at daily intervals and temperature
was monitored continuously.

Normal distribution and homogeneity of variance: Shapiro Wilks’ Test and
Bartlett's Test

Significance of effects compared to the control: Williams’ Test

S-2200 consists of a mixture of two isomers, S-2354 and S-2167. The final S-
2200 concentration was derived from the sum of the concentration of the two
isomers.

Mean measured concentrations were in the range of 86 - 96% of nominal
concentrations over the whole test duration. See Table B.9.2.1.3-1.
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Table B.9.2.1.3-1: Concentrations measured during the 72 h static exposure of algae to S- 2200 $
S-2200 Measured concentration [mg ai/L] ? Rgrcent of
[mg gi/L] 0-hour 72-hour Mean (D‘Onomlnal
(nominal) s-2167 | s-2354 | s-2200 | s-2167 S-2354 S-2200 ¢ [l
Control < 0.005 < 0.005 <0.01 <0.005 <0.005 <0.01 nas n.a.
Solvent control <0.005 <0.005 <0.01 < 0.005 < 0.005 <0.01 r& n.a.
0.078 0.038 0.036 0.075 0.031 0.029 0.060 ‘@067 86
0.17 0.089 0.080 0.17 0.074 0.072 0.15 ($ 0.16 92
0.38 0.19 0.18 0.37 0.16/0.17° | 0.16/0.17° 0.33/0.34'()\) 0.35 91
0.80 0.42 0.39 0.82 0.37 0.36 0.72Q‘0 0.77 96
1.8 0.93 0.84 1.8 0.79 0.81 1,@\' 1.7 94
4.0 21 1.9 3.9 1.7 1.7 3.4 3.6 91

n.a. ..not applicable

@ Mean measured concentrations (as S-2200) and percent of nominal were calculated using th

and not the rounded (two significant figures) values presented in this table.
® Results of the additional sample without algae present to determine biological uptake/deg
Concentrations expressed as less than values were below the minimum detectable limit (

Morphological effects:

Biomass, growth rate
and cell density:

Table B.9.2.1.3-2: Cell density of P. subcapitata after

S

&
$

i\ﬁual analytical (unrounded) results

tion.

4]
No effects on the morphology and appeafance of the cells were observed during
the study period. §
See Table B.9.2.1.3-2 and Table B. 9@“1 .3-3.

,48 and 72 h of exposure to S-2200 technical

grade of
$-2200 [mg/L] « Cell density x 10* cells/mL (SD)
(mean measured) 24 h & 48 h 72 h
Control 2.83 (0.38) 22.08 (5.51) 135.33 (28.81)
Solvent control 4.00 (0.85)° 19.25 (4.76) 12457 (17.44)
0.067 4.25 (087) 18.67 (4.37) 104.83 (14.40)
0.16 2.92 (3:66) 16.92 (6.69) 90.00 (25.81)
0.35 3.0641.30) 20.67 (6.63) 75.67 (12.22)
077 280 (0.43) 11.00 (2.88) 50.00 (15.59)
17 .33 (0.80) 7.42 (1.13) 26.00 (6.24)
36 > 158 (1.01) 4.33 (1.04) 10.75 (1.95)
SD...Standard Deviation Y
S

Table B.9.2.1.3-3: Effects <§technical S-2200 on the green alga P. subcapitata

S-2200 [mg/L] V Percent inhibition relative to the solvent control [%)]
(mean measureda’ Biomass (0 — 72 h) Growth rate (0 - 72 h)
Control &/, - -
Solvent cofytrol - -
0.067 12 4
g6 24 * 8*
. 0.35 29 * 11+
& 077 57 * 20 *
SO 17 76 * 33*
) 3.6 90 * 51 *
$ NOEC 0.067 mg ailL 0.067 mg ailL
bo(’ ECso 0.67 mg ai/lL 3.4 mg ailL
(95 % C.I.) (0.51 — 0.92 mg ailL) (3.1 — 3.6 mg ai/l)

Q
S
Q.

§V'

172
&Q\* Significantly different compared to the solvent control, based on Williams’ Test
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Conclusion: 72 h E,Csg = 0.67 mg ai/L .\o_,b

72 h E,Cs = 3.4 mg ailL N

72 h NOEC = 0.067 mg ai/L (biomass and growth rate) xoo

based on mean measured concentrations. (59\
Validity criteria: The biomass in the controls (medium and solvent control) should ir@?ease by a

factor of greater than 16, as recommended in the test guideline. &

The mean coefficient of variation (CV) for section-by-section spedific growth rates
is 35.5% and 27.5% in the medium control and solvent cgptrol, respectively
(recommended: < 35%). @Q

The CV of average specific growth rates during the wholeéeogt period is 4.5% and
3.2% in the medium control and solvent control, respgﬁively (recommended <
7%). \’\\

Hence, the validity criteria regarding the mean dailyé’ CV for growth rate for the
medium control is not met. The results for the coeisol exceed the required trigger
value of 35%. All other acceptance criteriaa’\\g/ere within the validity criteria
according to the OECD guideline. The resql@*(%f this study (NOEC, ECs, values)
were calculated as compared to the solve@control. The results of this study are
therefore considered acceptable and app?6priately define the toxicity of the active
substance to Pseudokirchneriella subc\\aﬁtata.

Comments RMS: The coefficients of variation for wth rates in the medium control were
calculated by the RMS using ToXRat. Based on the results of the statistical
analyses the validity criteria ofg§ study recommended in the test guidelines are
not met. @(b
The RMS does not agree with the argumentation given by the applicant.
According to the test gui@%ne both controls, medium and solvent control have to
meet the validity critegé\, irrespective of whether the results of the study were
calculated based on@@e solvent control only. The relevance of this validity criterion
might be a point fgﬁjrther discussion.

o
c%’
Reference: S-2354 (S—L@mer of S-2200) — 72-Hour Toxicity Test with the Freshwater
Green Al Q, Pseudokirchneriella subcapitata, Following The Official Journal

of the Ewropean Communities L383A, Method C.3

Author(s), year: Softct@ck, Katherina A., 2012c
Report/Doc. number: Re@rt No. ROW-0051, Study No. 13048.6705
Guideline(s): QECD Guideline 201, EC Guideline L383A - C.3
A
GLP: res
Deviations: OQ) None relevant
Validity: %" Acceptable
>
N
Material and mg\fﬂods:
Test substan@?. S-2354 (S-2200 S-isomer), purity: 99.7%, batch: 060020653
Test specig\gf’ Green alga (Pseudokirchneriella subcapitata), class Chlorophyceae
Numbe:@f organisms: 1 x 10* cells/mL; 3 replicates per treatment group and medium control and 6
é replicates per solvent control

%)
Typeof test, duration: Static test, 72 hours
Applied concentrations:

.oﬁominal: 0 (medium and solvent control), 0.94, 1.9, 3.8, 7.5 and 15 mg/L
,QQ\Measured (mean): - (medium and solvent control), 0.79, 1.6, 3.5, 6.0 and 12 mg/L
Solvent: Dimethylformamide (DMF, CAS No. 68-12-2), 0.1 mL/L

O.
S
&
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Test conditions: -9

Test medium: Algal Assay Procedure (AAP) medium (according to guideline), initial pH 9\’\&
adjusted to 7.5 £ 0.1 .coo

Temperature: 24 -25°C (50\

pH: 71-73(0h),7.7-8.6 (72 h) Q:Q

Conductivity: 68 - 89 ymhos/cm (0 h), 67 - 89 ymhos/cm (72 h) Q\\‘Q

Incubation: Continuous illumination at 4500 to 5900 lux bo

Test parameters:

Statistics:

Findings:

Analytical data:
Morphological effects:

Biomass, growth rate
and cell density:

Cell counts were estimated using a haemocytometer and micre§cope.
Observations of the health and morphology of the algal cellsiWere made under
the microscope on each study day. For chemical analysis ¢LC/MS/MS method)
of test the substance, samples of test solution were takenat test initiation, after
72 h and at test termination. Measurements of pH anq‘?:onductivity were made at
initiation and at termination, light intensity was measured at daily intervals and
temperature was monitored continuously. o

Normal distribution and homogeneity of varian%é? Shapiro Wilks’ Test and
Bartlett’s Test ) o}‘

Significance of effects compared to the co@?ol: Bonferroni’s adjusted t-Test

Mean measured concentrations were\Q‘[he range of 80 - 91% of nominal
concentrations over the whole test diration.

No effects on the morphology and@ppearance of the cells were observed during
the study period. \Q

SeeTabIe892134andT$e892135

(Z)

3
S

Table B.9.2.1.3-4: Cell density of P. subcapitat;qQafter 24,48 and 72 h of exposure to S-2354

S-2354 [mg/L] ~> Cell density (x 10* cells/mL), (+ SD)
(mean measured) 24 h 5)0 48 h 72 h
0 (control) 8.00 (@5) 40.75 (4.67) 138.33 (27.14)
0 (solvent control) 6.8&7(217.81) 31.33 (5.52) 115.22 (21.91)
0.79 7.5@)(1 .25) 32.08 (14.54) 127.64 (23.23)
1.6 h§\}f)0 (0.66) 35.50 (7.47) 117.19 (20.41)
3.5 Q3.83 (0.72) 31.50 (5.27) 124 .17 (27.25)
6.0 "\U 4.25 (0.90) 30.08 (5.91) 103.58 (14.75)
12 O 5.33 (2.13) 18.00 (2.22) 50.75 (5.06)

5
N
@

Table B.9.2.1.3-5: Effect,§\\?)f technical S-2354 on the green alga P. subcapitata

S-2354 [mg/L] &'

Percent inhibition relative to the solvent control [%)]

(mean measuyed) Biomass (0 — 72 h) Growth rate (0 — 72 h)
0 (contrat)v - -
0 (solventf‘»\q‘gntrol) - -
Q79 -8 -2
1.6 -4 -1
2 35 -2 -2
QO 6.0 10 2
Q 12 51 * 17 *
& NOEC 6.0 mg/L 6.0 mg/L
,\C}) EC1o 5.2 mg/L (n.a. — 8.3 mg/L) 8.8 mg/L (6.0 - 10 mg/L)
IS EC20 6.9 mg/L (n.a. — 9.1 mg/L) >12mg/L (n.a.)
7 ECs0(95 % C.I.) 12 mg/L (9.1 — n.a. mg/L) > 12 mg/L (n.a.)

* Significantly different compared to the solvent control, based on Bonferroni’'s adjusted t-Test
Negative values indicate an increase of algal growth

n.a...

not applicable, corresponding 95% confidence limit could not be calculated
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"L
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Conclusion: 72 h E,Cs0 = 12 mg/L o
72 h E,Csp = > 12 mg/L . @O
72 h NOEC = 6.0 mg/L (biomass and growth rate) (59
based on mean measured concentrations. Q;Q
Validity criteria: The biomass in the controls (medium and solvent control) should ‘ﬁcrease by a

factor of greater than 16, as recommended in the test guideline. . ©

The mean coefficient of variation (CV) for section-by-section sﬁcific growth rates
is 27% in the medium control and solvent control, respectively (recommended: <
35%). )

The CV of average specific growth rates during the wh%l§test period is 4.2% and
4.4% in the medium control and solvent control, rqgﬁectively (recommended <

7%). N
Q@
L

Reference: S-2167 (R-Isomer of S-2200) — 72-Hour TQ@%‘ijty Test with the Freshwater

Green Alga, Pseudokirchneriella subcaég?ata, Following The Official Journal

of the European Communities L383A,Q, ethod C.3
Author(s), year: Softcheck, Katherina A., 2012b O
Report/Doc. number: Report No. ROW-0050, Study No. 18@48.6703
Guideline(s): OECD Guideline 201, EC Guidelirig’L383A - C.3

&
GLP: Yes >
Deviations: None @(b
Validity: Acceptable L
\\‘
S

Material and methods: QO
Test substance: S-2167 (S-2200 R-igﬁner), purity: 100%, batch: 060020652

Test species: Green alga (Pse &kirchneriella subcapitata), class Chlorophyceae
Number of organisms: 1 x 10* cells/m replicates per treatment group and

medium cont&;l and 6 replicates per solvent control
Type of test, duration: Static test@ hours

Applied concentrations: Qg)

Nominal: 0 (meQmﬁn and solvent control), 0.078, 0.16, 0.31, 1.3, 2.5 and 5.0 mg/L
Measured (mean): - (meﬁ{um and solvent control), 0.72, 0.13, 0.26, 0.54, 1.2, 2.3 and 4.4 mg/L
Solvent: D,i\\é\ethylformamide (DMF, CAS No. 68-12-2), 0.1 mL/L

Test conditions: 0’2?

Test medium: Q)A‘%Algal Assay Procedure (AAP) medium (according to guideline), initial pH

O adjusted to 7.5 £ 0.1
Temperature: é</ 23-24 °C
pH: v 72-73(0h),7.2-8.2(72h)

Conductivity: (&5\ 84 - 120 ymhos/cm (0 h), 83 — 120 pymhos/cm (72 h)
Incubation: Q(D Continuous illumination at 4500 to 5900 lux
Test parar@ers: Cell counts were estimated using a haemocytometer and microscope.
s\o\ Observations of the health and morphology of the algal cells were made under
@é the microscope on each study day. For chemical analysis (LC/MS/MS method)
£ of test the substance, samples of test solution were taken at test initiation, after
o§ 72 h and at test termination. Measurements of pH and conductivity were made at
.(Ob initiation and at termination, light intensity was measured at daily intervals and
,QQ\ temperature was monitored continuously.
Statistics: Normal distribution and homogeneity of variance: Shapiro Wilks’ Test and
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Bartlett's Test X2

Findings:
Analytical data:

Morphological effects:

Biomass, growth rate
and cell density:

Significance of effects compared to the control: Bonferroni’s adjusted t-Test,\’\@
(biomass), Dunnett’'s Multiple Comparison Test (growth rate) {/30
9

@

Mean measured concentrations were in the range of 79 to 92% of no@?nal
concentrations over the whole test duration. Q\\‘Q

No effects on the morphology and appearance of the cells wereg@served during
the study period. <9
See Table B.9.2.1.3-6 and B.9.2.1.3-7 C§§

Q

N

)
Table B.9.2.1.3-6: Cell density of P. subcapitata after 24, 48 and 72 h of expdsure to S-2167

S-2167 [mg/L] Cell density (x 10 cells/mL)(t SD)
(mean measured) 24 h 48 h AQ 72 h
Control 5.42 (1.61) 20.50 (6.74Y 82.75 (19.52)
Solvent control 5.38 (1.92) 23.88 (&@) 94.38 (30.17)
0.072 5.42 (1.04) 25.5045.06) 77.25 (14.32)
0.13 5.75 (1.09) 20.67(10.02) 67.58 (12.50)
0.26 5.33 (1.81) 18:58 (4.06) 58.25 (17.35)
0.54 4.25 (0.90) 239.00 (1.75) 32.42 (5.48)
1.2 2.33(0.88) O 9.08(1.70) 18.00 (3.28)
2.3 2.67 (1.59) .o 4.92(1.18) 9.33 (2.04)
4.4 1.58 (0.58) > 3.67 (1.01) 7.42 (2.50)

Q

Table B.9.2.1.3-7: Effects of technical S-2167 on yﬁ%green alga P. subcapitata

S-2167 [mg/L] Perc(é?‘ft inhibition relative to the solvent control [%]
(mean measured) Biomass (0 — 72 h) Growth rate (0 — 72 h)
Control q\OV - -
Solvent control 2 - -
0.072 S 9 3
0.13 K 22 7
0.26 R 38 ** 11
0.54 @ 64 ** 23*
1.2 N 76 ** 36 *
2.3 X 87 ** 51 *
4.4 L 91 * 56 *
NOEC > 0.13 mg/L 0.26 mg/L
EC1o (}\7 0.074 mg/L (n.a. — 0.25 mg/L) 0.24 mg/L (n.a. — 0.48 mg/L)
ECo & 0.12 mg/L (n.a. — 0.41 mg/L) 0.47 mg/L (0.17 — 0.78 mg/L)
ECs0(95 % G ) 0.38 mg/L (0.06 — 0.60 mg/L) 2.2 mg/L (1.5 —n.a. mg/L)

* Significantly different cqsﬁpared to the solvent control, based on Dunnett’'s Multiple Comparison Test
** Significantly differe&f@ompared to the solvent control, based on Bonferroni’s adjusted t-Test

n.a... not applicable,
N
Q’Z}
Conclusion:.,
N
s\O
x
&

S

QO
ﬁldity criteria:

rresponding 95% confidence limit could not be calculated.

72 h Ep,Cso = 0.38 mg/L

72 h E,Cs = 2.2 mg/L

72 h NOEC = 0.13 mg/L (biomass)

72 h NOEC = 0.26 mg/L (growth rate)

based on mean measured concentrations.

The biomass in the controls (medium and solvent control) should increase by a
factor of greater than 16, as recommended in the test guideline.

The mean coefficient of variation (CV) for section-by-section specific growth rates
is 28% in the medium control and solvent control, respectively (recommended: <
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O\J

o
35%). &
The CV of average specific growth rates during the whole test period is 5‘Z§and
7% in the medium control and solvent control, respectively (recommended@97%).

S

Q;Q(D
Metabolites $
$
=
Reference: 2-COOH-S-2200 — 72-Hour Toxicity Test with the Freshwatg@Green Alga,

Author(s), year:
Report/Doc. number;

Pseudokirchneriella subcapitata, Following the Official .gtlrnal of the
European Communities L383A, Method C.3, IMAFF 12®&cohsan, No. 8147
Alga Growth Inhibition Test 2-7-7 and JMAFF 13 Sei@n No. 3986
Softcheck, Katherina A., 2012d &

Report No. ROW-0041, Study No. 13048.6683 00)

N

N

Guideline(s): JMAFF 12 Nohsan Guideline No. 8147,JMAFF 13-Seisan Guideline No. 3986, EC
Guideline L383A - C.3 Y
GLP: Yes . \o)’é
Deviations: None relevant q,o)
Validity: Acceptable Q_
O
X
Material and methods: NG

Test substance:
Test species:
Number of organisms:

Type of test, duration:
Applied concentrations:
Nominal:

Measured (mean):
Solvent:

Test conditions:

Test medium:

Temperature:
pH:
Conductivity:
Incubation:
Test parameters:

Fipdings:
é alytical data:

Morphological effects:

2-COOH-S-2200, purity: 99.0 %lg}gt’och: 317-001-47-1
Green alga (Pseudokirchneriell@ubcapitata)
1 x 10* cells/mL; 3 replicates ger treatment group and 6 replicates per control
(medium) QQ
Static test, 72 hours Qé\'
e

0 (medium control), 653, 13, 25, 50 and 100 mg/L
- (medium contro%@?, 12, 23, 49 and 83 mg/L
None ,§

OQ))
Algal Assaé@rocedure (AAP) medium (according to guideline), initial pH adjusted
to7.5+ 0%
24°C v
4.6 —6@3 (0 h),45-8.0(72h)
9g\§11o umhos/cm (0 h), 89 - 120 umhos/cm (72 h)
gbntinuous illumination at 4500 to 5300 lux

A&Lell counts were estimated using a haemocytometer and microscope.
<

Observations of the health and morphology of the algal cells were made under the
microscope on each study day. For chemical analysis (LC/MS/MS method) of test
the substance, samples of test solution were taken at test initiation, after 72 h and
at test termination. Measurements of pH and conductivity were made at initiation
and at termination, light intensity was measured at daily intervals and temperature
was monitored continuously.

Normal distribution and homogeneity of variance: Shapiro Wilks’ Test and
Bartlett's Test

Significance of effects compared to the control: Bonferroni’s adjusted t-Test

Mean measured concentrations were in the range of 83 - 97% (0 — 72 h) of
nominal concentrations.
No effects on the morphology and appearance of the cells were observed during
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the study period. -9
Biomass, cell density & See Table B.9.2.1.3-8 and Table B.9.2.1.3-9 9\’\&
growth rate: .coo
&
Table B.9.2.1.3-8: Cell density of P. subcapitata after 24, 48 and 72 h of exposure to 2-COQ)9—S-2200
2-COOH-S-2200 [mg/L] Cell density (x 10* cells/mL), (+ SD) ,:’\5
(mean measured) 24 h 48 h \O\ 72 h
0 (control) 4.73 (1.53) 21.17 (6.03) .271.58 (10.98)
5.7 6.58 (1.38) 27.58 (2.74) > 82.25(13.86)
12 4.08 (0.80) 24.17 (3.59) O 89.00 (19.84)
23 7.25 (0.66) 24.33 (2.47) N 84.42 (1.77)
49 3.25 (0.87) 16.67 (1.61) S 65.33 (19.28)
83 1.92 (0.58) 1.75(0.90) & 1.17 (1.38)

Table B.9.2.1.3-9: Effects of 2-COOH-S-2200 on the green alga P. subg@%itata

2-COOH-S-2200 [mg/L] Percent inhibition relative@he solvent control [%]
(mean measured) Biomass (0 — 72 h) aF Growth rate (0 — 72 h)
0 (control) - Q_(o -
5.7 -23 Q -3
12 -19 N -6
23 -20 o -4
49 15~ 3
83 97* o 108 *
NOEC 49 mg/L®” 49 mg/L
ECs0(95 % C.l) 58 mg/L (5Q(§264 mg/L) 62 mg/L (56 — 74 mg/L)

* Significantly different compared to the solvent control, based o%Bonferroni’s Adjusted t-Test

Negative values indicate an increase of algal growth

<

n.a... not applicable, corresponding 95% confidence limit co@ not be calculated.

Conclusion:

<

72 h EbC50 =58 WL

72h ECs = 62,§g/L
72 h NOEC =C§9 mg/L (biomass and growth rate)
based on n&eqén measured concentrations.

Validity criteria: The bio

ss in the controls (medium control) should increase by a factor of

greaterfhan 16, as recommended in the test guideline.

The rean coefficient of variation (CV) for section-by-section specific growth rates

is;\QDQ/o in the medium control (recommended: < 35%).

\BZTe CV of average specific growth rates during the whole test period is 3.5% in

Q)Aqfhe medium control (recommended < 7%).



Statistics:
O(Z)
&
- <
Findings: \‘27
Analytical data:(\o
Q‘D
Morpholog@'ﬁl effects:
N
s\O
(%2
growfh rate:
N
(@)
Y
9D
N
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Reference: 5-COOH-S-2200 - 72-Hour Toxicity Test with the Freshwater Green Algaié@

Pseudokirchneriella subcapitata, Following the Official Journal of the «~
European Communities L383A, Method C.3, JMAFF 12 Nohsan, No. 84
Alga Growth Inhibition Test 2-7-7 and JMAFF 13 Seisan No. 3986 ng

Author(s), year: Softcheck, Katherina A., 2012e \Q@Q
Report/Doc. number: Report No. ROW-0042, Study No. 13048.6687 Q\‘
Guideline(s): JMAFF 12 Nohsan Guideline No. 8147, JMAFF 13 Seisan Guide&f?e No. 3986,
EC Guideline L383A - C.3 6@
GLP: Yes Qo
L S
Deviations: None Q@
Validity: Acceptable S
L

Material and methods:
Test substance:

Test species:

Number of organisms:

Type of test, duration:

Applied concentrations:

Nominal:
Measured (mean):
Solvent:
Test conditions:
Test medium:

Temperature:
pH:
Conductivity:
Incubation:
Test parameters:

S
5-COOH-S-2200, purity: 97.6 %, batch: 262—005—01106—\1
Green alga (Pseudokirchneriella subcapitata) ,‘b\\

1 x 10* cells/mL; 3 replicates per treatment g\rﬁup and 6 replicates per control
(medium) Q
Static test, 72 hours Q_
S
N
0 (medium control), 6.3, 13, 25, 50 %% 100 mg/L
- (medium control), 3.3, 6.8, 13, 2ﬁnd 54 mg/L
None é}\
v
&Q)
Algal Assay Procedure (A,Qg) medium (according to guideline), initial pH adjusted
to 7.5+ 0.1 S
24 °C >
59-7.4(0h),7.2-3%6 (72 h)
93 - 110 pymhos/ 0 h), 100 - 110 ymhos/cm (72 h)
Continuous iIIurpgﬂation at 4500 to 5800 lux
Cell counts wete estimated using a haemocytometer and microscope.
Observatioq@of the health and morphology of the algal cells were made under the
microsco c)on each study day. For chemical analysis (LC/MS/MS method) of test
the substance, samples of test solution were taken at test initiation, after 72 h and
at tesb(?ermination. Measurements of pH and conductivity were made at initiation
agi\dﬁt termination, light intensity was measured at daily intervals and temperature
@s monitored continuously.

MNormal distribution and homogeneity of variance: Shapiro Wilks’ Test and

Bartlett’'s Test
ECso and NOEC values were empirically estimated.

Mean measured concentrations were in the range of 52 - 55% (0 — 72 h) of
nominal concentrations.

No effects on the morphology and appearance of the cells were observed during
the study period.

Biomas& cell density & See Table B.9.2.1.3-10 and Table B.9.2.1.3-11
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Table B.9.2.1.3-10: Cell density of P. subcapitata after 24, 48 and 72 h of exposure to 5—COOH—S—2&6%
5-COOH-S-2200 [mg/L] Cell density (x 10* cells/mL), (+ SD) ‘,\’L\
(mean measured) 24 h 48 h 72 h CAO
0 (control) 4.92 (0.72) 13.96 (3.34) 79.58 (1(,@8)
3.3 5.58 (0.76) 16.08 (3.76) 81.00,(4.75)
6.8 4.92 (1.42) 17.83 (2.88) 73:90 (6.56)
13 4.00 (1.75) 17.42 (6.39) 73.58 (9.40)
27 4.08 (1.38) 20.17 (1.18) 86.08 (16.93)
54 4.75 (2.41) 17.75 (5.34) ,£782.50 (20.22)
S

(%4}
Table B.9.2.1.3-11: Effects of 5-COOH-S-2200 on the green alga P. subcapitata®

5-COOH-S-2200 [mg/L] Percent inhibition relative to the sol@nt control [%)]
(mean measured) Biomass (0 — 72 h) &srowth rate (0 — 72 h)

0 (control) - @V -
33 -6 O - 1
6.8 - 1 Q@ 1
13 1 P 1
27 -15 121 -2
54 -9 o -1

NOEC 54 mg/L O 54 mg/L
ECs0(95 % C.I.) >54mglL (na.) > 54 mg/L (n.a.)
Negative values indicate an increase of algal growth L

n.a... not applicable, corresponding 95% confidence limit could not be cai@ated

Conclusion:

Validity criteria:

2
72 h ExCso > 54 mg/L <

72hECs>54mgll O

72 h NOEC =54 mg/L (b:%mass and growth rate)

based on mean measgred concentrations.

The biomass in theocontrols (medium control) should increase by a factor of
greater than 16, as recommended in the test guideline.

The mean coefficient of variation (CV) for section-by-section specific growth rates
is 30% in the medium control (recommended: < 35%).

The CV of&éfverage specific growth rates during the whole test period is 3.4% in

the medi@m control (recommended
&
o
N\

<7%).

Reference:

S,?%OO-OR — 72-Hour Toxicity Test with the Freshwater Green Alga,

.\@&seudokirchneriella subcapitata, Following the Official Journal of the

@European Communities L383A, Method C.3, JMAFF 12 Nohsan, No. 8147
Alga Growth Inhibition Test 2-7-7 and JMAFF 13 Seisan No. 3986

O
&
Author(s), year: &
Report/Doc. numﬁer:

Guideline(s): &

Softcheck, Katherina A., 2012f

Report No. ROW-0043, Study No. 13048.6691
JMAFF 12 Nohsan Guideline No. 8147, JMAFF 13 Seisan Guideline No. 3986,

@Q EC Guideline L383A-C.3
GLP: O§ Yes
Deviati{e\os\s: None
Valid\}@. Acceptability to be discussed
N

(@)
@erial and methods:
Cé?est substance:
.~ Test species:
Number of organisms:

;
S
&

S-2200-OR, purity: 99.8 %, batch: 09SC8101007-1
Green alga (Pseudokirchneriella subcapitata)
1 x 10* cells/mL; 3 replicates per treatment group and medium control and 6
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replicates per solvent control -9

Type of test, duration: Static test, 72 hours 9\’\&

Applied concentrations: .coo

Nominal: 0 (medium control), 0.63, 1.3, 2.5, 5.0 and 10 mg/L (50\

Measured (mean): - (medium control), 0.59, 1.2, 2.3, 4.8 and 9.9 mg/L Q;Q

Solvent: Dimethylformamide (DMF, CAS No. 68-12-2), 0.1 mL/L Q\\‘Q

Test conditions: O

Test medium:

Temperature:
pH:
Conductivity:
Incubation:
Test parameters:

Statistics:

Findings:

Analytical data:
Morphological effects:

Biomass, cell density &
growth rate:

Q
Algal Assay Procedure (AAP) medium (according to gwdellne)gﬁntlal pH adjusted

to 7.5+ 0.1 &
22-23°C =
71-75(0h),7.6-7.8(72h) &Q
94 - 100 ymhos/cm (0 h), 89 - 98 umhos/cm (72 h) . <

Continuous illumination at 4600 to 5400 lux NS
Cell counts were estimated using a haemocytom%gand microscope.
Observations of the health and morphology of the algal cells were made under the
microscope on each study day. For chemlcalg‘halysm LC/MS/MS method) of test
the substance, samples of test solution we@taken at test initiation, after 72 h and
at test termination. Measurements of pH &nd conductivity were made at initiation
and at termination, light intensity was ‘rg_gasured at daily intervals and temperature
was monitored continuously. NG
Normal distribution and homogeneity of variance: Shapiro Wilks’ Test and
Bartlett’s Test \Q
ECso and NOEC values were @%pmcally estimated.

Q)
Mean measured concentgations were in the range of 92 - 99% (0 — 72 h) of
nominal concentration%Q
No effects on the m ology and appearance of the cells were observed during
the study period. 5)0
See Table B.9. 2.:?3 12 and Table B.9.2.1.3-13
(bo‘?
\&

Table B.9.2.1.3-12: Cell density 0f(§’. subcapitata after 24, 48 and 72 h of exposure to S-2200-OR

S-2200-OR [mg/L] s Cell density (x 10* cells/mL), (+ SD)
(mean measured) h’b‘ 24 h 48 h 72 h
0 (control) S 3.42(0.38) 17.25 (2.95) 62.83 (26.74)
0 (solvent control) S 4.08 (1.43) 14.17 (2.71) 68.33 (14.75)
0.59 N 3.83 (0.63) 13.75 (1.50) 59.08 (10.69)
1.2 o 2.50 (1.15) 11.50 (1.39) 69.83 (2.65)
2.3 S 4.58 (2.25) 12.33 (1.42) 67.50 (8.90)
48 o 4.75 (2.41) 10.42 (0.38) 50.00 (4.87)
99 X7 4.33(1.89)° 11.75 (0.66) 26.92 (1.18)

# An aggregation of‘eells were observed in the treatment level.

Q

Table B.9.g>01.3-13: Effects of S-2200-OR on the green alga P. subcapitata

$9200-OR [mg/L]
ean measured)

Percent inhibition relative to the solvent control [%]
Biomass (0 - 72 h) Growth rate (0 — 72 h)

£ 0 (control) - -
O" 0 (solvent control) - -
O 0.59 11 3
Sl 1.2 7 -1
o 2.3 3 0
§ 4.8 25* 7*
&
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S-2200-0OR [mg/L] Percent inhibition relative to the solvent control [%] .o_,V
(mean measured) Biomass (0 — 72 h) Growth rate (0-72h) &
9.9 46 * 21* O
NOEC 2.3 mg/L 23mgll 2
ECs0(95 % C.I.) >9.9mg/L (n.a.) >9.9 mg/L (n.g;?
Negative values indicate an increase of algal growth y‘\Q
* Significantly different compared to the solvent control, based on Bonferroni’'s adjusted t-Test Q
n.a... not applicable, corresponding 95% confidence limit could not be calculated bo
@
Conclusion: 72 h ExCso > 9.9 mglL &
72 h E,Cs > 9.9 mg/L )
72 h NOEC = 2.3 mg/L (biomass and growth rate) éo
based on mean measured concentrations. <

Validity criteria:

Comment RMS:

The cell density in the controls (medium and solvent\ws%ntrol) increased by a factor
of greater than 16, as recommended in the test guideline.

The mean coefficient of variation (CV) for sectiQ@-by-section specific growth rates
is 23% and 27% in the medium contrpg)\\(gnd solvent control, respectively
(recommended: < 35%). Q)O\)

The CV of average specific growth rates &ring the whole test period is 10.2% and
5.0% in the medium control and solv\é?{t control, respectively (recommended <
7%). Hence, the validity criteria rega@ng the CV for 0-hour to 72-hour growth rate
for the medium control is not met: @he results for the control exceed the required
trigger value of 7%. All other aé:‘e\eptance criteria were within the validity criteria
according to the OECD guidqghe. The results of this study (NOEC, ECsy values)
were calculated as comparegl\to the solvent control.

In addition, there are othér aspects which indicate that the study should be
considered valid. bQ

The growth of Pseugokirchneriella subcapitata were observed in both controls
(negative and solvéht) is excellent; the toxicity level can be sufficiently evaluated
using the data fp\@‘n the study. Moreover, the toxicity is clearly low (i.e., ECsq >
highest test c%@entration).

In addition, bt% variation of CV in the negative control is marginal (10.2% vs. 7%)
and CV hég generally no influence on ECs, evaluation. The results of this study
are thg&g?ore considered acceptable and appropriately define the toxicity of the
meta@iite S-2200-0OR to Pseudokirchneriella subcapitata.

Ag@rding to the test guideline both controls, medium and solvent control have to
m@\et the validity criteria, irrespective of whether the results of the study were

Ar&alculated based on the solvent control only.

%)

However, taken into account the argumentation given by the applicant the RMS
can agree on the validity of the study.
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Reference:

S-2200-ORC — 72-Hour Toxicity Test with the Freshwater Green Alga,

Pseudokirchneriella subcapitata, Following the Official Journal of the
European Communities L383A, Method C.3, JMAFF 12 Nohsan, No. 84
Alga Growth Inhibition Test 2-7-7 and JMAFF 13 Seisan No. 3986 ng

&
N
(S

Author(s), year: Softcheck, Katherina A., 2012g \Q@Q
Report/Doc. number: Report No. ROW-0044, Study No. 13048.6695 Q\‘
Guideline(s): JMAFF 12 Nohsan Guideline No. 8147, JMAFF 13 Seisan Guide&f?e No. 3986,
EC Guideline L383A - C.3 6@
GLP: Yes Qo
L S

Deviations: None Q@
Validity: Acceptability to be discussed S

L

X

Material and methods:
Test substance:

Test species:

Number of organisms:

Type of test, duration:

Applied concentrations:

Nominal:
Measured (mean):
Solvent:
Test conditions:
Test medium:

Temperature:
pH:
Conductivity:
Incubation:
Test parameters:

9

N
S-2200-ORC, purity: 100 %, batch: 098C810100£
Green alga (Pseudokirchneriella subcapitata) ,‘b\\
1 x 10* cells/mL; 3 replicates per treatment g\rﬁup and medium control and 6
replicates per solvent control Q
Static test, 72 hours Q_
S
N
0 (medium control), 0.63, 1.3, 2.5, 5§%and 10 mg/L
- (medium control), 0.64, 1.3, 240“&@4 and 5.0 mg/L
Dimethylformamide (DMF, CA&NO. 68-12-2), 0.1 mL/L
@(b
Algal Assay Procedure (A,Qg) medium (according to guideline), initial pH adjusted
to 7.5+ 0.1 S
23-24°C \bQ
7.2-7.4(0h), 7.9-80 (72 h)
87 - 90 ymhos/c h), 90 - 110 ymhos/cm (72 h)
Continuous iIIurpgﬂation at 4600 to 5900 lux
Cell counts wete estimated using a haemocytometer and microscope.
Observatioq@of the health and morphology of the algal cells were made under the
microsco c)on each study day. For chemical analysis (LC/MS/MS method) of test
the substance, samples of test solution were taken at test initiation, after 72 h and
at tesb(?ermination. Measurements of pH and conductivity were made at initiation
agi\dﬁt termination, light intensity was measured at daily intervals and temperature
@s monitored continuously.

MNormal distribution and homogeneity of variance: Shapiro Wilks’ Test and

Bartlett’'s Test
ECso and NOEC values were empirically estimated.

Mean measured concentrations were in the range of 50 — 100 % (0 — 72 h) of
nominal concentrations.

No effects on the morphology and appearance of the cells were observed during
the study period.

Biomas& cell density & See Table B.9.2.1.3-14 and Table B.9.2.1.3-15
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Table B.9.2.1.3-14: Cell density of P. subcapitata after 24, 48 and 72 h of exposure to S-2200-ORC. o)b
S-2200-ORC [mg/L] Cell density (x 10* cells/mL), (+ SD) R
(mean measured) 24 h 48 h 72 h CAO
0 (control) 5.00 (1.00) 17.25 (3.68) 48.67 (14710)
0 (solvent control) 5.17 (1.86) 20.96 (5.03) 60.7};@.67)
0.64 4.33 (0.52) 19.50 (0.25) 51:33 (3.88)
13 3.83 (1.91) 17.25 (5.48) 57,00 (10.64)
2.4 6.67 (3.02) 22.17 (2.36) 58.33 (11.41)
3.4 4.08 (1.42) 16.67 (5.30) S 51.25 (6.77)
5.0 3.67 (0.38 15.00 (3.31) S 33.17 (2.25)
4]
N

Table B.9.2.1.3-15: Effects of S-2200-ORC on the green alga P. subcapitata (\O

S-2200-ORC [mg/L] Percent inhibition relative to the S\QVent control [%]
(mean measured) Biomass (0 - 72 h) & Growth rate (0 - 72)
0 (control) - S -
0 (solvent control) - Q& -
0.64 13 ¥ 4
;j 13 Q_Q) 1 2
. -3 R 1
3.4 19 9 4
5.0 40 * N 15 *
NOEC 34mgL ¥ 3.4 mg/L
ECs0(95 % C.I.) >5.0 mg/L (n.g,) > 5.0 mg/L (n.a.)
(

Negative values indicate an increase of algal growth

o
* Significantly different compared to the solvent control, based on Bor‘r#%rroni’s adjusted t-Test

n.a... not applicable, corresponding 95% confidence limit could n

Conclusion:

Validity criteria:

AN
@ Hence, the validity criteria regarding the CV for 0-hour to 72-hour growth rate for

Q@é calculated

N
72 h EpxCs0 > 5.0 mg/L\b
72 h E,Cs > 5.0 mg/5”
72h NOEC =34 rﬁg/L (biomass and growth rate)
based on mean feasured concentrations.
The biomass i@ the controls (medium control and solvent control) should increase
by a factorq@greater than 16, as recommended in the test guideline.
The meagbcc)oefﬁcient of variation (CV) for section-by-section specific growth rates
is 22%vand 33% in the medium control and solvent control, respectively
(recohaq?’nended: < 35%).
Tth){\CV of average specific growth rates during the whole test period is 7.6% and
%’B% in the medium control and solvent control, respectively (recommended <

%).

the medium control is not met. The results for the control exceed the required
trigger value of 7%. All other acceptance criteria were within the validity criteria
according to the OECD guideline. The results of this study (NOEC, ECs, values)
were calculated as compared to the solvent control.

In addition, there are other aspects which indicate that the study should be
considered valid.

The growth of Pseudokirchneriella subcapitata were observed in both controls
(negative and solvent) is excellent; the toxicity level can be sufficiently evaluated
using the data from the study. Moreover, the toxicity is clearly low (i.e., EC5 >
highest test concentration).

In addition, the variation of CV in the negative control is marginal (7.6% vs. 7%)
and CV has generally no influence on ECs, evaluation.
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Comment RMS:

Formulation

@)
The results of this study are therefore considered acceptable and appropria\te?y
define the toxicity of the metabolite S-2200-ORC to Pseudokirchra\ﬁella
subcapitata. . coo
According to the test guideline both controls, medium and solvent contpﬁhave to
meet the validity criteria, irrespective of whether the results of th udy were
calculated based on the solvent control only. &
However, taken into account the argumentation given by the ag@?cant the RMS
can agree on the validity of the study. <9

&
Q)O)

N
o)

<
X

Reference:

Author(s), year:
Report/Doc. number:

S-2200 25% SC — 72-Hour Toxicity Test with thegéshwater Green Alga,
Pseudokirchneriella subcapitata, Following the-Official Journal of the
European Communities L383A, Method C.3,,§1MAFF 12 Nohsan, No. 8147
Alga Growth Inhibition Test 2-7-7 and JMA\cﬁ: 13 Seisan No. 3986
Softcheck, Katherina A., 2011 Q

Report No. ROW-0026, Study No. 13048..%_676

Guideline(s): JMAFF 12 Nohsan Guideline No. 814Z2JMAFF 13 Seisan Guideline No. 3986,
EC Guideline L383A - C.3 N
GLP: Yes N
Deviations: None t}\
Validity: Acceptable @(b
*QQ)

Material and methods:
Test substance:
Reference substance:

Test species:

Number of organisms:
Type of test, duration:
Applied concentrations:

Nominal:

O

S-2200 25% SC, puritg©§4.96%, batch: C09-5F101G
S-2354 (S-2200 S-is@'\ﬁer), purity: 99.7%, batch: 060020653
S-2167 (S-2200 R-isomer), purity: 100%, batch: 060020652
Green alga (Pseﬁdokirchneriella subcapitata)
1x10* cells/rgz; 3 replicates per treatment group, 6 replicates per control
Static test, i@ hours

&

Q
0 (medi@dm control), 0.23, 0.52, 1.12, 2.48, 5.6 and 12 mg form./L

equivalent to 0.058, 0.13, 0.28, 0.62, 1.4 and 3.0 mg ai/L
Measured (mean): - @dium control), 0.55, 0.12, 0.26, 0.56, 1.3 and 2.8 mg ai/L
Solvent: None
Test conditions: 0
Test medium: Q(b Algal Assay Procedure (AAP) medium (according to guideline), initial pH adjusted
{3’ to7.5+0.1
Temperature: 7 23-24°C
pH: & 72-7.4(0h),7.5-8.7(72h)
Conductivity'Q(Z> 86 - 89 pmhos/cm (0 h), 91 - 98 ymhos/cm (72 h)
Incubatior@o’ Continuous illumination at 4500 to 5300 lux
Test par@eters: Cell counts were estimated using a haemocytometer and microscope at 24-hour
@é intervals. Observations of the health and morphology of the algal cells were made
§ under the microscope at each 24-hour interval. For chemical analysis (HPLC/UV
S method) of test the substance, samples of test solution were taken at test initiation
,\(ob and at test termination. Measurements of pH and conductivity were made at
&Q initiation and at test termination; light intensity was measured at 0 hour and at

each 24-hour interval.

\.
&
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O
Statistics: Normal distribution and homogeneity of variance: Shapiro Wilks’ Test and -9
Bartlett’s Test ‘,\’\&
Significance of effects compared to the control: Bonferroni’s adjusted t-Teg;O
Findings: 2

&
S-2200 consists of a mixture of two isomers, S-2354 and S-2167. The@%al S-
2200 concentration was derived from the sum of the concentration 8‘§he two
isomers. O
Mean measured concentrations were in the range of 91 — 94 %$f nominal
concentrations over the whole test duration. See Table B.9.2C§D. -16.

Analytical data:

Q
Table B.9.2.1.3-16: Concentrations measured during the 72 h static exposureéé? algae to S-2200

technical grade <
S-2200 Measured concentration [mg ai/L] ? ,5) Percent of
[mg ai/L] 0-hour 72-hour < nominal
(nominal) S-2167 | S-2354 | S2200 | S-2167 S2354 . sz200 | e [%]
Control <0.002 | <0.002 | <0.004 <0.002 <0.0028” | <0.004 - -
0.055 0.03 0.028 0.058 0.037 0.01% 0.051 0.055 94
0.12 0.063 0.063 0.13 0.069 0®40 0.11 0.12 91
0.26 0.13 0.13 0.26 0.16/0.13° | 0,40/0.11° | 0.26/0.24° | 0.26 92
0.56 0.28 0.29 0.57 0.31 5025 0.55 0.56 91
1.3 0.65 0.67 1.3 072 b o052 1.2 1.3 92
2.8 1.4 1.4 2.9 14 .o 1.3 2.7 2.8 93

n.a...not applicable

@ Mean measured concentrations (as S-2200) and percent of nominal were calculated using the actual analytical (unrounded) results
and not the rounded (two significant figures) values presented in this table.

® Results of the additional sample without algae present to determing’biological uptake/degradation.

Concentrations expressed as less than values were below the ngiu'mum detectable limit (MDL).

<

QO
After 72 h of exposu@ells were observed to be normal in all control and
treatment groups. &5

See Table B.9.243-17 and Table B.9.2.1.3-18
v

Morphological effects:

Biomass, growth rate

and cell density: @
(bq
Table B.9.2.1.3-17: Cell density of(,@.bsubcapitata after 24, 48 and 72 h of exposure to S-2200 25% SC

S-2200 [mg/L] mQ Cell density (x 10* cells/mL), (x SD)
(mean measured) x’b\v 24 h 48 h 72 h

0 (control) o 571(1.21) 26.33 (4.45) 95.13 (10.11)
0.055 NS 4.75 (1.75) 20.92 (4.62) 93.67 (15.32)

0.12 Rl 7.17 (1.66) 38.33 (7.25) 109.75 (9.56)

0.26 a 6.50 (1.56) 26.00 (3.54) 86.75 (15.69)

056 0O 5.58 (1.81) 20.17 (2.50) 68.25 (16.09)
13~ 4.67 (1.28) 13.67 (2.47) 43.42 (4.82)

28 « 0 2.67 (1.76) 10.75 (1.39) 27.08 (1.38)

(\V

@
Table B.9.2,133-18: Effects of the formulation S-2200 25% SC on the green alga P. subcapitata

'SC

S-2200 2 S-2200 Percent inhibition relative to the control
m )
(n[g@g'gr?al) (mezirTr%]:gls_l]Jred) Biomass (0 —-72h) GrE)Ow_th7§te
ngontrol) 0 (control) - -
O 023 0.055 9 0
O 052 0.12 -27 -3
A4 1.12 0.26 5 2
o' 2.48 0.56 26 * 7*
\% 5.6 1.3 51* 17 *
5




HTest NOEC | ECso/LC
Test organism AQ’ » Time Endpoint P05 Reference
| “ondition [mg/L] [mg/L]
@J S-2200 technical grade
Oncorhynchus my};\i& . .
, static 96 h Mortality 0.57 0.94 I 2 009a
Rainbow tro'pr
Lepomis mac@hirus _ .
. : static 96 h Mortality 0.56 2.3 I 2009d
Bluegill gthfish
N
Pimepha\lé promelas . .
. static 96 h Mortality 0.36 1.0 I 200%e
Fatrl';éd minnow
&
@hnia magna . .
R static 48 h Immobility 0.70 1.2 Sayers, L.E., 2010a
o’ Water flea
(OO P. subcapitata . Biomass 0.067 0.67
J static 72 h Softcheck, K.A., 2012a
Al Green algae Growth rate 0.067 3.4
<3 S-2354 (S-isomer of S-2200)
s
&

\.
&
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O
S-2200 25% SC S-2200 Percent inhibition relative to the control .o)v
[mg/L] [mg ai/L] } Growth rate N
(nominal) (mean measured) Biomass (0-72h) (0-72) 6\
12 2.8 68 * 27" >
NOEC 0.26 mg ai/L 026 mgaill O
1.2 mg ailL >2.8mg aill &
0,
ECs(95% Cl) (0.72 — 1.8 mg ailL) (na) &
Negative values indicate an increase of algal growth compared to the control. O
* Significantly reduced compared to the control, based on Bonferroni’s adjusted t-Test. @
n.a... not applicable, corresponding 95% confidence limit could not be calculated ‘§
S
‘Z)O)

Conclusion: 72 h E,Cs = 1.2 mg ai/lL \:Q

72 h E,Cso > 2.8 mg aill e

72 h NOEC = 0.26 mg ai/L (biomass and growth rategl}

based on mean measured concentrations. N
Validity criteria: The cell density in the medium control increasegl\\@/ a factor of greater than 16, as

recommended in the test guideline. &

The mean coefficient of variation (CV) for s \ion—by—section specific growth rates
is 22% in the medium control (recommeand: < 35%).

The CV of average specific growth rates during the whole test period is 2.6% in
the medium control (recommended <\ 7).

9
@

N
B.9.2.1.4 Effects on aquatic plants (Annex I1A 8.%3@)
Q
<
According to the Guidance Document on Aquatic Ecgéoxicology (SANCO/3268/2001 rev. 4 final) a test on

higher aquatic plants (Lemna sp.) is required for hegbicides only. The proposed use of S-2200 is as fungicide
for control of white mould in winter oilseed rape,@ﬁs data on the effects on higher aquatic plants are not

required. 0\5
3

B.9.2.1.5 Effects on marine or estu{@fine organisms (Annex Il1A 8.11, IlIA 10.2.2.4, lllA 10.2.2.5)

0
No toxicity studies with marine or estua@e organisms were submitted by the notifier.

&
(o
B.9.2.1.6 Summary of acu@Qtoxicity
o

Table B.9.2.1.6-1: Summaryoof acute toxicity data for aquatic organisms (based on mean measured
concentrations) N
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) Test : i NOEC EC50/LC50 \(O
Test organism . Time Endpoint Reference ;&
condition [mg/L] [mg/L] &
U
Oncorhynchus mykiss tati 96 h Mortalit 1.7 >12 \(02009b
static ortali . 5
Rainbow trout Y _\m
Daphnia magna . .
static 48 h Immobility 7.3 > 14 I 201 2f
Water flea
P. subcapitata . Biomass 6.0 12 ~
static 72 h SQ@%eck, K.A., 2012¢c
Green algae Growth rate 6.0 >12 Q
4
S-2167 (R-isomer of S-2200) &
Oncorhynchus mykiss . ) \QZ’
, static 96 h Mortality 0.34 0.84 | 1N 2009c
Rainbow trout O
Daphnia magna ] . N
static 48 h Immobility 0.61 097 I 2012
Water flea N
P. subcapitata ) Biomass 0.13 . OQ).SS
static 72 h N Softcheck, K.A., 2012b
Green algae Growth rate 0.26 o 22
Metabolite 2-COOH-S-2200 2
. @ 4
Oncorhynchus mykiss
.y Y static 96 h Mortality 89Q_ >89 I 20122
Rainbow trout L
Daphnia magna S
P X static 48 h Immobiity | 3400 >100 I 20129
Water flea O
P. subcapitata . Biomass {49 58
static 72 h O Softcheck, K.A., 2012d
Green algae Growth rate)y 49 62
Metabolite 5-GOOH-S-2200
. 0
Oncorhynchus mykiss
.y Y static ® 96 h M@Iity 100 >100 I 2012b
Rainbow trout R
: N
Daphnia magna . Ny -
static 48h | Smmobility 100 > 100 I 2012h
Water flea >N
P. subcapitata . Qb Biomass 54 > 54
static 72 hy Softcheck, K.A., 2012e
Green algae @ Growth rate 54 > 54
@ Metabolite S-2200-OR
Oncorhynchus mykiss . Qg) .
, statc {2 96 h Mortality 9.0 >9.0 I 2012C
Rainbow trout R
Daphnia magna ) b(b N )
statis. 48 h Immobility 6.7 > 14 I 202
Water flea .0
N
P. subcapitata QO Biomass 23 >99
~static 72h Softcheck, K.A., 2012f
Green algae 2 Growth rate 2.3 >9.9
)(0 Metabolite S-2200-ORC
Oncorhynchus mykiséo . .
, > static 96 h Mortality 1.4 4.0 I 20124
Rainbow trout
Daphnia mag@g . - .
static 48 h Immobility 25 9.6 I 202
Water fle
P. sub(@%)itata . Biomass 3.4 >5.0
Q static 72 h Softcheck, K.A., 2012g
Greer algae Growth rate 34 >5.0
o Formulation — S-2200 25% SC
On@hynchus mykiss _ , 1.8 form. 4.4 form.
o . static 96 h Mortality , ) I 20113
~O Rainbow trout (0.45 ai) (1.1 ai)
© Daphnia magna . . 1.5 form. 2.68 form.
S static 48 h Immobility , , I 20110
Water flea (0.36 ai) (0.67 ai)
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) Test : i NOEC EC50/LC50 \(’J
Test organism . Time Endpoint Reference ;&
condition [mg/L] [mg/L] &
. 1.12 form. 5.2 form. .Cou
P. subcapitata Biomass (0.26 ai) 1.2 ai ng\
) P static 72h ) ' Softcheck; KA., 2011
Green algae 1.12 form. | > 12 form.
Growth rate ) )
(0.26 ai) (> 2.8 ai) o
EN I Q
Limit test >
@
&
B.9.2.2 Chronic toxicity of active substance, metabolites and formulation@)to aquatic
organisms 6‘*0
B.9.2.2.1 Prolonged toxicity (21 day exposure) to fish (Annex lIA 8.2.%\5, A 10.2.4)
N
No study submitted. The requirement for data on the chronic effects of S-2 on juvenile fish has been
addressed by the submission of an early life stage toxicity test (ELS—test)(gﬁh fathead minnow (Pimephales
promelas). S
S
4]
Q_
B.9.2.2.2 Fish early life stage toxicity test (Annex IIA 8_.%@2'.2)
N
Qo
Active substance (06
N
<
Reference: S-2200 Technical Grade —qFarly Life-Stage Toxicity Test with Fathead
Minnow, Pimephales promé\?as, Following OECD Guideline #210 and OPPTS
Draft Guideline 850.140Q°°
Author(s), year: I 2010 &
Report/Doc. number: Report No. ROW-OO1§Study No. 13048.6626
Guideline(s): OECD Guideline 22)@ US EPA OPPTS 850.1400
GLP: Yes >
Deviations: None relevant ‘Z$
Validity: Acceptable ,,Q‘Z))
\bu
. @
Material and methods: Q
Test substance: S-22 @?echnical grade, purity: 93.4 %, batch: ST-0811G
Reference substances: S-2354 (S-2200 S-isomer), purity: 99.7 %, batch: 060020653
S:2167 (S-2200 R-isomer), purity: 100 %, batch: 060020652
Test species: “Fathead minnow (Pimephales promelas)
Number of organisms: @2 replicates per test concentration, control and solvent control.
QSJ 30 eggs per egg incubation cup, after completion of hatch larvae were thinned to
(§ 10 individuals per replicate, 40 individuals per treatment level or controls.
Age: 5\ Freshly fertilized eggs, 2.5 hours old
Type of test, d}.é?ation: Flow-through test, 32 days (28 days post hatch)
Applied congétrations:
Nominal: § 0 (control and solvent control), 0.018, 0.031, 0.052, 0.088 and 0.15 mg ai/L
Measured (mean): - (control and solvent control), 0.021, 0.030, 0.051, 0.087 and 0.15 mg ai/L
Solvent: Dimethylformamide (DMF, CAS No. 68-12-2), 3 ug/L
Tesbronditions:
V@ter quality: Well water, total hardness: 60 — 76 mg/L as CaCQOs, total alkalinity: 20 — 24 mg/L
\-Q{O as CaCO;, specific conductance: 420 — 450 ymhos/cm
,& Temperature: 24 - 26 °C
pH: 6.5 — 8.0 during the total test period

;
S
&
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O
O, content: 6.0 — 8.9 mg O,/L (> 60 % saturation) -9
Light regime: 16 hours light / 8 hours darkness, sudden transitions were avoided 9\’\&
Feeding Larvae were fed of live brine shrimp nauplii (Artemia salina) 3 tlmgg daily

Test parameters:

Statistics:

Findings:

Analytical data:

beginning on day 4 post-hatch. Larvae were not fed during the final 2@5’*hours of
the test.
Residual food and fecal matter were brushed and siphoned whe& necessary in
order to minimise microbiological growth. b
Abnormal appearance and behaviour of larvae were assessed@daily. Number of
surviving larvae was estimated at least twice a week. At test @mlnatlon the length
and the weight were determined. Q,
Determined endpoints were: Hatching success, overallécy survival, mean length,
wet and dry weight. \
Temperature, pH and dissolved oxygen concentratg' were measured daily. Total
hardness, alkalinity and specific conductance werg. asured weekly.
Analytical measurements (HPLC/UV) of S- 22%§|n test solutions samples were
taken at 0, 4, 11, 18, 25 and 32 days. 5)\
If control and solvent control can be pooIedébTest
Hatching success, percentage normal rvae at hatch and percentage larval
survival: Arscine square-root percenta}ge formatlon
Testing for normal distribution: Sha Wilks’ Test
Homogeneity of variance: Bartlett'sTest, Levene’s Test
Data met the assumptions forg‘ormal distribution and homogeneity of variance:
Williams test @Q’

(%]
Overall mean measured gpncentrations in test media were 97 - 120 % of nominal.

Table B.9.222-1  »°
N

>

Table B.9.2.2.2-1: Concentrations measur@ﬁin exposure solution during the early life-stage exposure
of fathead minnow to S-2200 technical de

S-2200 Mea@ﬁred concentration [mg ai/L] #
: 9)) Percent of
[mg ai/L] Day 0 > Day 32 -
i ‘ Mean nominal [%]
(nominal) | s-2167 S-2354 |, 5-2200 S-2167 S-2354 S-2200
Control <0.0063 | <0.0063, F <0.013 | <0.00637| <0.0063 | <0.013 n.a. n.a.
2
Solvent | 50063 | <0.0063 | <0.013 |<0.0063%| <0.0063 | <0.013 n.a. n.a.
control ~
0.018 0.011 a:010 0.021 0.011 0.011 0.022 0.021 120
0.031 0.016 9015 0.031 0.015 0.016 0.031 0.030 98
0.052 0.026 [270.025 0.051 0.026 0.026 0.052 0.051 97
0.088 0.043 ¢,[” 0.043 0.086 0.045 0.046 0.090 0.087 99
0.15 0.078¥ 0.074 0.15 0.078 0.076 0.15 0.15 98

n.a...not applicable , @

@ Mean measured c

ntrations (as S-2200) and percent of nominal were calculated using the actual analytical (unrounded) results

and not the roundedtwo significant figures) values presented in this table.
Concentrations eébressed as less than values were below the minimum detectable limit (MDL).

Biological‘e%servation:

X
>
$
OC)
(Ob
N

Total length of larvae: No significant differences were observed in the mean total
length of the larvae from the treatment groups (26.8 — 27.66 mm) and the solvent
control groups (27.7 mm).

Dry weight of larvae: No significant differences were observed in the mean dry
weight of the larvae from the treatment groups (0.0455 — 0.0488 g) and the pooled
control groups (0.0492 g).

Time to hatch: In controls and all treatment levels hatching completed on day 4.
Morphological and behavioural effects: Over the total test period no morphological
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Effects:

O\J
o
and behavioural effects were observed. -9
No significant effects on the hatching success and fry survival were observe(q\.\Q
(o)

See Table B.9.2.2.2-2 and Table B.9.2.2.2-3

&
. . *Q(D
Table B.9.2.2.2-2: Hatching success and fry survival
[ri-gzi?li] Mean embryo hatching Normal larvae at hatch Mean larvaphsurvival after
success [%] (mean) [%] 28 day&ﬂost-hatch [%]
(mean measured) o)

Control 89 99 )
Solvent control 90 98 o\; 95
Pooled control ® 90 99 < 95
0.021 83 100 o 90
0.030 88 93 o 95
0.051 91 100 N 95
0.087 91 93 < 88
0.15 90 100 & 93

NOEC = 0.15 mg ailL S

LOEC>0.15mgaill. &

MATC >0.15mgailL <

? No statistically significant difference between dilution control and solvent contrgl@‘l’est)

<
Table B.9.2.2.2-3: Length and Weight 0,0\(0
S-2200 [mg a.s/L] Mean length Lr\qm] (SD) Mean dry weight [g] (SD)
(mean measured) (28 d posthatch) (28 d post-hatch)
Control 28.2&5.19) 0.0505 (0.0019)
Solvent control 223‘27 (0.27) 0.0479 (0.0025)
Pooled control ® 6\' na.” 0.0492 (0.0025)
0.021 8\ 27.6 (1.64) 0.0472 (0.0063)
0.030 (9\ 27.4 (0.70) 0.0471 (0.0039)
0.051 a_,Q 27.5 (0.46) 0.0488 (0.0021)
0.087 (\b 26.8 (2.58) 0.0478 (0.0076)
0.15 Ofb 27.5(0.79) 0.0455 (0.0025)
A NOEC = 0.15 mg ailL
_°  LOEC >0.15 mg ai/L

Q ECso > 0.15 mg ai/l

2 No statistically significant difference befigen dilution control and solvent control.
® Not applicable. Total length data was &@mpared to the solvent control data.

Conclusion:

O
&
- o <
Validity criteria: . ©

&

S
N
g@d NOEC = 0.15 mg ai/L (growth, survival)

@2 d LOEC > 0.15 mg ailL

? 32 d ECs > 0.15 mg ailL

based on mean measured concentrations

The dissolved oxygen concentration was above 60 % air saturation throughout the
test (recommended: 60 — 100 %).

A solubilising agent (DMF) was used. No significant effects on survival nor on the
early life-stages were revealed by the solvent-only control.

The overall survival of fertilised eggs in the controls and the solvent-only controls
was greater than 60% for fathead minnow.

The water temperature did not differ by more than + 1.5 °C between test
chambers or between successive days at any time during the test and was within
the temperature ranges species for fathead minnow (25 + 2 °C)

\.
&

January 2014 r§
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S
B.9.2.2.3 Fish life cycle test (Annex IIA 8.2.2.3) \Q\o)
D

No study was submitted. The BCF of the active substance S-2200 is 25 — 26 and thus clearly less thaé\1000.
In addition there was more than 95 % elimination of S-2200 residues in fish in 14 days during the %épuration
phase of the fish bioaccumulation study. Q

The acute toxicity to fish was determined to be greater than 0.1 mg/L (LCso = 0.94 mg ai/L). The active
substance was identified to be persistent in water and sediment (DTg, > 100 d) based on a@orst-case DTg
of 1725 days. However under consideration of the low toxicity to fish and th@qow potential of

bioaccumulation, no FLC-study is considered required. <§
@0)
Q
B.9.2.2.4 Chronic toxicity to aquatic invertebrates (Annex IIA 8.2.5, IIIA\\CD\O.ZA)
. &
Active substance ,\Q@
—
Reference: S-2200 Technical Grade - Full Life-Cycle (§bxicity Test with Water Fleas,

Daphnia magna Under Flow-Through C@Tditions, Following OPPTS Draft
Guideline 850.1300, OECD Guidelingz_&ll, The Official Journal of the
European Communities L225, Method™ C.20, JMAFF 12 NohSan, No. 8147
Daphnia spp. Reproduction Toxici%@Studies (2-7-2-3) and JMAFF 13 SeiSan

No. 3986 >

Author(s), year: Sayers, Lee E., 2010 Q{O

Report/Doc. number: Report No. ROW-0020, Study N:@\ 13048.6639

Guideline(s): OECD Guideline 211, OPP;F@ Draft Guideline 850.1300, EC Guideline L225,
Method C.20, JMAFF 1?QQNthan Guideline No. 8147, JMAFF 13 SeiSan
Guideline No. 3986 Qé‘

GLP: Yes e

Deviations: The protocol state d%at samples will be removed from each control and test

concentration ongﬁys 0, 8, 10, 14, 16, 20 and 21. During this exposure, 100%
immobilisation v;fﬁs observed in the 1.2 mg ai/L (nominal) treatment level as of day
3 of exponge. Samples were removed from the aged solution at this
concentratiog at day 8 but additional solutions at this concentration were not
preparedQ‘Br analysed at subsequent intervals. This deviation did not have a
negati(vz;&impact on the results or interpretation of the study.

The{;?otocol states that dissolved oxygen levels will not be allowed to drop below

6@@ of saturation for the duration of the study. At several intervals during this

-study, dissolved oxygen levels in aged test solutions of the solvent control, 0.075,
@0.15, 0.30 and 0.60 mg ai/L (nominal) treatment levels were found to be below

QSJ 60% of saturation. Since these deviations were observed in the aged test

Q solutions, which were renewed at 48-hour intervals, and no adverse effects were
\(b observed throughout the study at these concentrations, this deviation did not have

Q;g\o a negative impact on the results or interpretation of the study.
Validity: O,Q Acceptable
<
Material. and methods:
Test {bstance: S-2200 technical grade, purity: 93.4 %, batch: ST-0811G
Reégme substance: S-2354 (S-2200 S-isomer), purity: 99.7%, batch: 60020653
bo S-2167 (S-2200 R-isomer), purity: 100%, batch: 60020652
fo\?est species: Water flea (Daphnia magna)
Number of organisms: 10 replicates per treatment group and controls, each with 10 daphnids
Age: First instar, < 24 hours old
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Type of test, duration: Flow-through test, 21 d .\o)b
Applied concentrations: (,:\'Q
Nominal: 0 (control and solvent control), 0.075, 0.15, 0.30, 0.60 and 1.2 mg ai/L COO
Measured (mean): - (control and solvent control), 0.076, 0.15, 0.31, 0.56 and 1.4 mg ai/L Q?\
Solvent: Acetone (CAS No. 67-64-1) A
Test conditions: o
Water quality: Fortified well water, hardness: 180 — 190 mg/L as CaCOQOs,, algéhnity: 86 — 100
mg/L as CaCOs, specific conductivity: 600 — 650 umhos/cm  «x@
N
Temperature 19-21°C Q
pH 7.5-9.0 Q)Q)
O, content: New solution: 8.4 — 11 mg O,/L (> 60 % saturation) éo
Old solution: 3.8 —9.7 mg O,/L (40 — 110 % saturatior;QQ
Light regime: 16 hours light / 8 hours darkness NS
Feeding Daphnids were fed daily with 200 pL of algal® suspension (Ankistrodesmus

falcatus, 4 x 10" cells/mL), and 50 yL mL of axyeast, cereal leaves and digested
flaked fish food suspension (equivalent to O.A,gSmg carbon/daphnid/day).

Test parameters: At each renewal period (test initiation and@?48-hour intervals thereafter), freshly
prepared test solution was added so a se%_ond set of clean beakers and daphnids
were carefully transferred from the a‘\g§d solution into the freshly prepared test
solutions. O\(b
Parent mobility, mortality and ~“@bnormal behaviour were observed daily.
Reproduction (mean time to firg rood, age at first brood, offspring per surviving
parental) were observed on dQ?? and three times per week through day 21.

At test termination body angth and parental body mass (dry weight) were
reported. >

For chemical analysist@C/MS/MS) of S-2200 in the newly prepared test media
samples were takerb\bn days 0, 8, 14 and 20 from each test concentration.
Additionally, aged igst solutions were sampled and analysed on test days 2, 10,
16 and 21. Q

Measurements,of pH, dissolved oxygen and temperature in each test and control
solution wq@oﬁwade at initiation and end of each renewal period. Total hardness,
alkalinity and specific conductance were measured and recorded in the freshly
prepar@ olutions of the highest available nominal test concentration and the
contrébat test initiation and weekly thereafter.

Statistics: Co\@ﬁ)arison of the number of surviving daphnids in the control to each mean
@asured concentration: Fisher's Exact Test

Afﬁomparison of the performance of the control organisms with that of the solvent

O
& Chi-Square Test for normality was used to compare the observed sample
Q? distribution with a normal distribution for all endpoints.

N
(&0 Check of homogeneity of variance (reproduction, length and weight): Bartlett's
be Test

@0) Normal distribution and homogeneity of variance (reproduction and growth):

< William’s Test
é NOEC and ECs, were empirically estimated. TOXSTAT® version 3.5 was used to

@Q’ perform the statistical computations.
Fi@'ngs:
ghalytical data: The mean measured concentrations ranged from 94 - 120% of nominal
&Q\ concentrations. See Table B.9.2.2.4-1

O.
S
&
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Table B.9.2.2.44-1: Concentrations measured in exposure solution during the 21-day chronic 9\’\&
(o)

exposure of daphnids to S-2200 technical grade

N~
9
&rcent of

S-2200 Measured concentration [mg ai/L] ?
[mg c’.:li/L] Day 0 (new) Day 21 (aged) Mean nominal [%]
(nominal) S-2167 S-2354 S-2200 S-2167 S-2354 S-2200
Control <0.005 <0.005 <0.01 <0.005 <0.005 <0.01 na. O n.a.
ig'n"tfglt <0.005 | <0.005 <0.01 <0.005 | <0.005 <0.01 r:g&‘?o n.a.
0.075 0.039 0.042 0.082 0.038 0.036 0.074 6,076 100
0.15 0.077 0.079 0.016 0.073 0.076 015 [ 20.15 98
0.30 0.16 0.17 0.32 0.16 0.17 033 ¢ 0.31 100
0.60 0.20 0.21 0.41 0.36 0.37 073 056 94
1.2 0.70 0.75 1.4 ° ° N 1.4 120

n.a...not applicable N
@ Mean measured concentrations (as S-2200) and percent of nominal were calculated using {fi&"actual analytical (unrounded) results
and not the rounded (two significant figures) values presented in this table. >
Concentrations expressed as less than values were below the minimum detectable limit @}bL).
b o T . .
Samples were not analysed due to 100% immobilisation in this treatment group. 0\_)
4]

Q_
In the dilution water control and solvep&qst)ntrol daphnids released their first brood
of offspring on test day 9 and day {%\respectively. In the treatment groups first
brood release occurred on test day.?, 7, 9 and 8 in the 0.076, 0.15, 0.31 and 0.56
mg ai/L treatment levels, respectively. Due to 100% immobilisation by test day 3,

no offspring were released in the’ 1.4 mg ai/L treatment level.

Biological observation:

Effects: See Table B.9.2.2.4-2 Q)\Q)
Q
x
Table B.9.2.2.4-2: Summary of effects of Iong—teﬁn exposure of S-2200 on Daphnia magna
N Mean number of Mean (SD Mean (SD) bod
S_—2200 S?i?;ﬁﬁ?n' MegSrp_eEﬁent offspring per Dry weiéht)of Iength(of z)aren){
[mg ai/L] (nom) (mm) at day, 21 [%] surviving female parent after after
& at day 21 (SD) 21 d [mg] 21d [mm]
Control Control Q;U 90 135 (10) 1.09 (0.08) 4.86 (0.07)
Solvent control Solvent control ‘rbo) 90 139 (13) 1.14 (0.13) 4.81(0.12)
Pooled control ? Pooled control m‘t 90 137 (11) 1.12 (0.11) 4.83 (0.10)
0.075 0.076 R 90 147 (16) 1.03 (0.13) 4.89 (0.06)
0.15 0.15 Xz"b\u 90 138 (9) 1.05 (0.07) 4.84 (0.06)
0.30 0.31 (\U 100 138 (11) 1.12 (0.08) 4.86 (0.07)
0.60 0.56,,;\,\Q 100 128 (21) 1.13 (0.09) 4.86 (0.11)
1.2 1;45” 0° n.a. n.a. n.a.
NOEC (based on mean rp§%sured) 0.56 mg ai/L 0.56 mg ai/L 0.56 mg ai/L 0.56 mg ai/L
LOEC (based on meg(ﬁeasured) 1.4 mg ai/lL > 0.56 mg ai/L > 0.56 mg ai/L > 0.56 mg ai/L
ECso (based on meg‘ﬁ/measured) 0.97 mg ai/L > 0.56 mg ai/L > (0.56 mg ai/L > (0.56 mg ai/L
MATC (based on(r%an measured) 0.89 mg ai/L

S.D...Standard Devyiation, n.a...not applicable, mm...mean measured, nom...nominal

? No statistically sj

ificant difference between control and solvent control.

® Significantly rediiced compared to the pooled control, based on the Fisher Exact Test. This treatment level was excluded from further
statistical ana@@s (i.e. reproduction and growth) due to the survival effect observed.

Q
Conclusion:
Q
$
OC)
(Ob
N
< Validity criteria
S
Q.

NOEC = 0.56 mg ai/L (immobilisation, reproduction, growth, weight and length)
LOEC > 0.56 mg ai/L (reproduction, growth, weight and length)
ECs0 = 0.97 mg ai/L (immobilisation)
ECso > 0.56 mg ai/L (reproduction, growth, weight and length)
based on mean measured concentrations
An immobilisation of daphnids of 10% was observed in the control and solvent

control at the end of the test which is in the line with the recommended maximum
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@)
immobilization of 20% according to the OECD guideline. The mean number of.
living offspring produced per parent animal surviving at the end of the test isg\i%o

(o)

\.
&

$

(actual: 135 — 139). O
2
\QQ?
B.9.2.2.5 Chronic toxicity to sediment dwelling organisms (Annex IIA 8.2.7)
&
kel
Reference: S-2200 - Toxicity Test with Sediment-Dwelling Mi@es (Chironomus

riparius) Under Static Conditions, Following OECD Guid@ine 219

Author(s), year: Picard, Christian R., 2012 ~Q®

Report/Doc. number: Report No. ROW-0047, Study No. 13048.6671 ,\\5’

Guideline(s): OECD Guideline 219 \}5}

GLP: Yes £

Deviations: The protocol stated that 20 midge larvae will bg\\éﬁded to each test vessel. In this
study, greater than 20 midge larvae were ina\@ertently added to one replicate of
the control group. A total of 21 midge em d from the replicate and a percent
emergence of 100% was utilised for Q&istical analyses. Based on the high
emergence for all replicates in the control group and all other test groups, this
deviation did not have a negative @act on the results or interpretation of the
study. S

Validity: Acceptable .\Q\(O

. Q)(bb
Material and methods: <

Test substance:

Reference substance:

Test species:

Number of organisms:

Age:
Type of test, duration:

Applied concentrations:

Nominal:

Initial measured:
Solvent:

Test system:
Water quality:

&

&
Qrz%
(2]
&
Size of fest vessels:
No. (gg;%plicates:
N)

Sediment:

bOC)

-Test condition:

,& Temperature:

;
S
&

pH:

S-2200 technical grade, p,QQQt)y: 93.4%, batch: ST-0811G

[benzyI-MC] S-2200, rad&hemical purity 98.1 — 98.9%, batch: CFQ40467

MCBX, purity: 96.9%,atch: CTS08015

2-COOH-S-2200, pqﬂty: 99.0%, batch: 317-001-47-1

5-COOH-S-2200 tpofjrity: 97.6%, batch: 262-005-10-1

Midge (Chironofaus riparius)

4 replicates(!(;b; each treatment level and for the solvent and water controls, 20
midge larvae per replicate

First instar, 3 days old

Stati%@(gter/sediment test system (spiked water exposure), 28 d

Q
0¥ Oontrol and solvent control), 0.68, 1.5, 3.3, 7.3 and 16 mg ai/L

\\Xcontrol and solvent control), 0.64, 1.4, 2.7, 4.8 and 8.1 mg ai/L
&' Acetone (CAS No. 67-64-1)

<
§

Laboratory well water, hardness: 56 mg/L as CaCOg, alkalinity: 24 mg/L as
CaCOs;, pH = 7.0, conductivity: 270 ymhos/cm

Artificial sediment according to OECD 218 and 219 (6.0% sphagnum peat, 20%
kaolin clay, 74% fine sand), 1.8% organic carbon content, pH = 7.0, particle size
distribution: 77% sand, 4% silt and 19% clay

600 mL glass beakers, 1.5 cm sediment layer

4 replicates per treatment level, control and solvent control for biological
evaluation and 4 replicates per treatment level, control and solvent control for
chemical analysis.

19-20°C
5.8-8.3



-82 -

Mandestrobin — Volume 3, Annex B.9 Ecotoxicology January 2014 2
bov

Hardness: 48 - 64 mg CaCO,/L -9

Alkalinity: 16 — 46 mg CaCO4/L N

Conductivity: 490 — 630 pmhos/cm o

Ammonia: 0.15 - 0.60 mg N/L a

O, content: 6.7 — 9.1 mg OJ/L (> 60 % saturation) ©

Light regime: 16 hours light / 8 hours darkness, intensity: 520 — 790 lux

Feeding: The midge larvae were fed a suspension of fish food, initially @t a daily rate of

Test parameters:

about 1 mL per vessel until day 10 and thereafter at approxifately 2.0 mL per
. N

vessel and day until the end of the test. &

Midges (behaviour, emergence,...) were examined at @%t day -1 and daily

thereafter, until test termination (day 28). The sex, thestﬁne point of emergence

and the number of emerged midges were recorde\d?daily from day 10 post-

treatment onwards. \}0’

For chemical analysis (HPLC-UV/RAM) of S-220Q\§ the overlaying water column,

pore water and sediment samples were taken ftom fresh at day O (test initiation),

day 7 and day 28. ) o}*

Measurements of temperature, pH and é&solved oxygen concentration were

made at daily intervals in an alternate rerﬁ_cate vessel of each treatment level and

the controls during the 28-day gﬁosure. In addition, measurement of

temperature, pH and dissolved oxy were made on the day the test organisms

were added (day -1) and applicafion of the test substance (day 0) and at test

termination (day 28) in each exposure vessel.

Total hardness, alkalinity, con@ﬁctivity, and total ammonia of the test solution were

determined on day 0 and @t test termination in a composite sample from the

highest treatment level agg control solution.

Statistics: Comparison of control gﬁ)ups: t-test for homogeneous variances.
Data for all endpoir@(midge emergence, male/female combined development
rate): Normal distriﬁ;tion and homogeneity of variance: Shapiro Wilks’ Test and
Bartlett’'s Test. &
Emergence and development rate: Equal Variance t Two-Sample Test
ECso, NOE@Oémpirically estimated to be greater than the highest concentration
tested. o
Findings: @Q
Analytical data: See Téble B.9.2.2.5-1
S
Table B.9.2.2.5-1: Measur\@ concentrations of S-2200 in the overlaying water, the pore water and the
sediment \‘3
$.2200 L9 Day 0 Day 7 Day 28
[mg ailL] @éasureq % of Measured % of Measured % of
,g{bncentratlon nominal concentration nominal concentration nominal
s Overlaying water [mg total "*C-residues/L]
Control & < 0.0050 n.a. < 0.0051 n.a. < 0.0050 n.a.
Solvent cont,r&v < 0.0050 n.a. < 0.0050 n.a. < 0.0050 n.a.
0.68‘6« 0.64 94 0.31 45 0.26 39
1.5 1.4 94 0.76 51 0.60 40
33 2.7 80 1.6 49 1.3 41
@.3 4.8 66 3.8 52 3.1 42
O 16 8.1 51 5.6 35 5.4 34
0\0 Pore water [mg total 14C-residues/L]
N Control <0.012 n.a. <0.012 n.a. <0.012 n.a.
Solvent control <0.012 n.a. <0.012 n.a. <0.012 n.a.
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$-2200 Day 0 Day 7 Day 28 O
[mg ailL] Measureq % Qf Measureq % Qf Measureq "/9\‘&
concentration nominal concentration nominal concentration nominal
0.68 0.014 n.a. 0.11 n.a. 0.21 c{,\n a.
1.5 0.095 n.a. 0.22 n.a. 0.51 ~Q n.a.
3.3 0.12 n.a. 0.46 n.a. 1.2 n.a.
7.3 0.36 n.a. 1.2 n.a. 28 n.a.
16 1.2 n.a. 1.7 n.a. 42 > n.a.
Sediment [mg total 14C-residues/kg] Q\‘U
Control < 0.0053 n.a. <0.0052 n.a. < 0.@%3 n.a.
Solvent control < 0.0053 n.a. < 0.052 n.a. 5\‘0-654 n.a.
0.68 < 0.0053 n.a. 0.69 n.a. (’§-VO.62 n.a.
15 <0.12 n.a. 1.6 n.a. 512 n.a.
3.3 1.1 n.a. 2.9 n.a. SRR n.a.
7.3 4.4 n.a. 9.5 n.a. AQ 8.5 n.a.
16 10 n.a. 13 n.a. O 13 n.a.
i 0
n.a...not applicable \&}
Effects: Sex ratio: No relationship between treatm@%’t and sex ratio was found; therefore
number of males and females midges \@s pooled for further endpoint

calculations. (0

Development rate, midge emergeneg No significant differences (Bonferroni’s
Adjusted t-Test) in mean percent‘e\mergence and in combined male/female midge
development rate were |dent|f|

For further details see Tableq)B 9. 2 2.5-2

\
Table B.9.2.2.5-2: Effects of S-2200 on midge (G}riparius) in a water-spiked test
S-2200 [mg ai/L] Number of }0 Emergence of larvae Mean
emerged midges O velopmen
(’;A\?:rr;yri?nza\?vlgtee?) (oit of 80)g _dptal [] male [%] female [%] d?ateecff/d]ea t
Control 75 ngu 93 52 48 0.0720
Solvent control 77 1) 96 45 55 0.0720
Pooled control 152 \‘_Q;' 95 49 51 0.0720
0.64 74 08 93 50 50 0.0754
1.4 76 > 95 43 57 0.0747
2.7 760 95 53 47 0.0773
4.8 79 99 59 41 0.0767
8.1 ,‘7}\ 3 91 52 48 0.0719
NOEC N 8.1 mg/L 8.1 mg/L
LOEC o > 8.1 mg/L > 8.1 mg/L
ECso s . > 8.1 mg/L > 8.1 mg/L
@ Mean developmental (rgte is based on combined sex data.
N
Conclusions: (\o NOEC = 8.1 mg ai/L (total emergence of larvae, mean development rate)
F LOEC > 8.1 mg aill
§°’ ECs > 8.1 mg aill
. based on mean measured concentrations
Validity-criteria: The emergence in the solvent and water controls were between 93 and 96%
§ (required at least 70%) at the end of the test. The emergence to adults from
boc’ control vessels occurred between 12 and 21 days after their insertion into the
X2 vessels (required 12 — 23 days after insertion).

Ny The pH and the dissolved oxygen concentration were measured at test initiation
%O' and test termination and were within the recommended range (pH = 6 — 9, oxygen
N

&
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o
concentration at least 60%). The water temperature was between 19 and 20 °C»
and hence does not differ by more than £ 1.0 °C. g\’\&
(o)
-9
N
&

B.9.2.2.6 Microcosm or mesocosm study (Annex Il1A 10.2.2)

No study submitted. Not required because the risk assessment for the intended use (see %ES 2.4) indicates a

low risk for aquatic organisms and therefore no further refinement is required. ‘§
S
S
~Q®
B.9.2.2.7 Summary of chronic toxicity o
<
xo
Table B.9.2.2.7-1: Summary of chronic toxicity data for aquatic organism%‘(’oased on mean measured
concentrations) ~
: Test : . NOECO | ECso/LCso
Test organism condition Time Endpoint [mg&‘}? [mg/L] Reference
S-2200 RS
Pimephales promelas flow-through Survival, <o~ . Michael, R.L.,
Fathead minnow (ELS-test) 32d growth Afbﬁs al >015ai 2010
Daphnia magna RS . Sayers, L.E.,
Water flea flow-through 21d Reproductlonkq;' 0.56 ai > 0.56 ai 2010b
Chironomus riparius . -9 . Picard, C.R.,
Midge static 28d Emergenge 8.1 ai > 8.1 ai 2012
O
4
Q)&Q)
o
B.9.2.3 Bioaccumulation (Annex IIA 8. 2@
Sb
Active substance Q)
2
P

Flow-Through z§|oconcentrat|on and Metabolism Study of [ C]S -2200 with
Bluegill Suni$h (Lepomis macrochirus)

I— 2010
Report N6?ROM-0016, Study No. 13048.6627

Reference:

Author(s), year:
Report/Doc. number:

Guideline(s): OECD*@wdelme 305, US EPA FIFRA 165-4, US EPA OPPTS 850.1730, JMAFF
12 IH\&an 8147 2-9-17
GLP:
Deviations: \gégne relevant
Validity: AAcceptabIe
O

Material and metho@%{

Test substance: . Radiolabeled substance: [Benzyl-"*C]S-2200, purity: 98.9 %, batch: CFQ40467
rz;*\ Non-radiolabeled substance: S-2200 PAI, purity: 100 %, batch: 081103G
Reference sg)@stances: S-2200, purity: 100 %, batch:081103G
§ S-2167 (S-2200 S-isomer), purity: 100 %, batch: 060020652

S-2354 (S-2200 R-isomer), purity: 99.7 %, batch: 060020653

2-COOH-S-2200, purity: 99.8 %, batch: 252-001-60-2

5-COOH-S-2200, purity 99.7 %, batch: 251-011-55-2

2-CH,0H-S-2200, purity: 98.5 %, batch: CTS08029

5-CH,0OH-S-2200, purity: 99.9 %, batch: CTS08030

4-0OH-S-2200, purity: 99.9 %, batch: CTS08026

De-Xy-S-2200, purity: 99.9 %, batch: CTS08001
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o
MCBX, purity: 96.9 %, batch: CTS08015 -9
(R)-MCBX, purity: 99.8 %, batch: FUJINAMI g\’\@
(S)-MCBX, purity: 99.4 %, batch: TM633 .@O
9

Test species:
Number of organisms:

Weight, length:

Type of test, duration:
Applied concentrations:
Nominal:

Solvent:

Test conditions:

Water quality:

Temperature:
pH:
O, content:

Light regime:
Feeding:
Test parameters:

éoo
\Q?

Calculations/stal@tics:
Qq?
(2]
&
Findings.

Ana\gﬁéal data — water:

2,5-dimethylphenol (CAS No.: 95-87-4), purity: 99.8 %, batch: 01197MJ 5
Bluegill Sunfish (Lepomis macrochirus) ©
155 fish per test concentration and 154 fish per solvent control, to@l biomass per
aquarium was 146 g (0.24 g/L of the 24-hour flow-through vqumg‘éf the aquaria.
For the depuration phase the remaining fish (59 fish for the solvgnt control and the
1.0 pg/L treatment, and 58 fish for the 10 pg/L treatment) Were placed in clean
water for 7 days. Q)Q)

1 replicate per treatment level and solvent control éo

Weight: 1.0 g (0.80 — 1.2 g) n = 465 \’\\

Length: 37 - 45 mm, n = 30 NS

Flow-through test, 28 d exposure period and 7 d c{e uration period

O
>
0 (solvent control), 1.0 and 10 ug ai/L S
Acetone (CAS No. 67-64-1) QEJO\)

Well water, total hardness: 60 - 72 m‘gfas CaCaQO;, total alkalinity: 20 — 23 mg/L
as CaCO;
22-23°C
6.1 — 7.2 (exposure phase), 7.06—%.3 (depuration phase)

Exposure phase: 6.1 — 8.6 mQZ@ZIL (> 60 % saturation)

Depuration phase: 7.1 — B.gamg O,/L (> 60 % saturation)

16 hours light / 8 hours dgrkness

Pelleted food: 1 % of t{'@%ass daily

Residues in water: gbr chemical analysis (LSC, HPLC/RAM) of S-2200 in test
solutions samples %re taken at -2 and -1 d (pre-exposure phase), 0, 1, 3, 7, 14,
21 and 28 d (exposure phase) and 1, 3, 7 and 14 d (depuration phase).

Residues in fish: Samples were taken at day 0, 1, 3, 7, 14, 21, 24 and 28
(exposure ph e) and 1, 3 and 7 (depuration phase). Six fish for tissue analysis
were remoyved from each test concentration and control at each sampling time.
Conce ion of ['*C] S-2200 equivalents in fish tissues were determined by LSC-
method.

Adgﬁonally a lipid analysis (by chloroform/methanol extraction) was carried out on
f\l}ﬁ sampled at day 1, 3, 7, 14, 21, 24 and 28 (exposure phase) and at day 1, 3

&
S
9

Afﬁnd 7 (depuration phase).
(%4)

Daily observations were made of the appearance and behaviour of the fish. Other
parameters like temperature, pH and dissolved oxygen concentrations were
measured daily in each vessel.

BCF was calculated as ratio of [14C] S-2200 equivalents concentration in water
and [14C] S-2200 equivalents concentration in fish tissues and as ratio of Ky
(depuration constant) and K, (uptake constant), rate constant K was determined
by SigmaPlot™.

Throughout the exposure phase, the radioactivity present in the exposure tanks
was confirmed to be more than 95% of [Benzyl-'*C]S-2200, and the
concentrations of measured S-2200 were 0.989 — 1.061 and 10.053 — 10.965 ug/L
for low and high concentrations, respectively.

Overall, measured exposure concentrations in the nominal 1.0 and 10 pg/L
treatments were between 96.9% and 103.3% of nominal.
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Lipid content: During the exposure phase, the percent lipid content based on wet weightdor
edible, non-edible and whole fish tissue in low and high concentrations kdnged
from 1.14 — 2.07, 3.43 — 5.51 and 2.45 — 3.63%. During the depuration p}lg?e, the
percent lipid content based on wet weight for edible, non-edible and z&hole fish
tissue in low and high concentrations ranged from 1.78 — 2.16, 4.64 = 6.23 and
3.16 — 3.94%. Based on these results the lipid content of the wholgfish remained
relatively consistent over the course of the study and between exg@sure groups.
Analytical data — fish See Table B.9.2.3-1, B.9.2.3-2 and B.9.2.3-3 <@
. O
tissues (LSC): Q
BCF: See Table B.9.2.3-4 Q)Q)
6‘*0
Table B.9.2.3-1: Total radioactive residues (TRR) measured in fish tissue (g_e%omis macrochirus)
Tissue concentration [ug/g] &9
Day Edible Non-edible o Whole fish
1.0 pg/L | 10 ug/L 1.0 pg/L | 10 pg/l S 1.0 pg/L 10 pg/L
Exposure phase o}\
1 0.019 0.227 0.138 1.3Q§) 0.078 0.835
3 0.023 0.254 0.214 1.502 0.118 0.927
7 0.026 0.226 0.196 . @57 0.112 1.017
14 0.029 0.267 0.220 (8'2.898 0.125 1.571
21 0.038° 0.291° 0.410° & 2416° 0.222° 1.367 °
24 0.030° 0.203° 0.350° & 2.678 ® 0.174° 1.458 °
28 0.034° 0.258 0300° ]  3.005° 0.163 ° 1.651°
Depuratiofibphase
1 0.011 0.056 0.16%(0 1.413 0.086 0.711
3 0.002 0.031 0.5@5 0.744 0.033 0.375
7° 0.001 0.011 @005 0.067 0.003 0.039
: The mean steady state concentrat@on @n edible ﬁsh ti_ssue@%s determined to be 34 pg/kg (1.0 pg/L) and 250 pg/kg (10 pg/L).
The mean steady state concentration in non-edible fish:issue was determined to be 353 pg/kg (1.0 pg/L) and 2699 pg/kg (10 pg/L).
° The mean steady state concentration in whole fish ti uoé was determined to be 186 ug/kg (1.0 ug/L) and 1492 pg/kg (10 pg/L).
¢ Percent depuration in the low and high exposure fi% t day 7 were > 97 %, based on mean steady state whole fish concentration.
Table B.9.2.3-2: Distribution of **C re@?’dues in whole fish samples, low concentration (1.0 pg/L)
Concentration of [*“C] residues [ug/g] (%TRR)
Day | 1 | 73 | 7 | 14 21 | 24 | 28
(%@ Exposure phase
Whole fish total | 0.078 (100)_{20.118 (100) | 0.112 (100) | 0.125 (100) | 0.222 (100) | 0.174 (100) | 0.162 (100)
Extractable 0.076 (9§p\ 0.115(97) | 0.108 (97) | 0.119(96) | 0.214(96) | 0.167 (96) | 0.156 (96)
Unextractable 0.002 (&) 0.003 (3) 0.004 (3) 0.006 (4) 0.008 (4) 0.007 (4) 0.006 (4)
$-2200 0.018423) | 0.023(19) | 0.023(21) | 0.021(17) | 0.034 (15) | 0.027 (16) | 0.019 (12)
10-min (ﬁ.’d. n.d. 0.009 (7.7) 0.005 (4) 0.016 (7) 0.014 (8) 0.016 (10)
11-min 40004 (6) 0.006 (5) n.d. 0.006 (5) 0.008 (3) 0.007 (4) 0.011 (7)
16-min ? ) @.048 (61) | 0.048 (41) | 0.050 (44) | 0.048(38) | 0.094 (42) | 0.050(29) | 0.064 (40)
17-min ol n.d. 0.016 (13) n.d. n.d. n.d. 0.005 (3) 0.003 (2)
19-min ? (§ 0.003 (4) 0.018 (15) | 0.017 (15) | 0.014 (11) | 0.017 (7.8) 0.009 (5) 0.009 (5)
Unknowp, 2 0.003 (3) 0.004 (4) 0.010 (9) | 0.024 (19) | 0.045(20) | 0.054 (31) | 0.034 (21)
Acetone e\ét\ract n.d. n.d. n.d. n.d. n.d. n.d. n.d.
- Depuration phase
Wholgish total | 0.086 (100) | 0.033 (100) | 0.003 (100) - - - -
Extractable 0.080 (94) | 0.030(89) | 0.001 (17) - - - -
hextractable 0.005 (6) | 0.004 (11) | 0.002 (83) - - - -
o~ S$-2200 nd. nd. nd. - - - -
S 10-min 0.003 (4) 0.003 (9) n.d. - - - -
11-min 0.010 (12) | 0.003 (9) n.d. - - - -




Q$ Bioconcentration factors (BCFs)
(‘§ Low concentration (1.0 pg/L) High concentration (10 pg/L)
BCE> Edible | Non-edible | Whole body | Edible | Non-edible | Whole body
Q Total [**C]Residues
Total "“C w{%fr concentration
at steady%tate [ug S-2200 1.068 1.068 1.068 10.679 10.679 10.6679
Jequivalent/L]
Tig&le concentration at
> steady state 34 353 186 250 2699 1492
S-2200 equivalent/kg]
(OV BCFiotal residues 32 331 174 23 253 140
AF  Uptake rate constant (Ky) 15.7479 79.5256 49.0911 46.0107 70.0557 44.6165
®~ Depuration rate constant (Kq) 0.5485 0.2776 0.3230 1.9581 0.2776 0.3229
S
o

\.
&
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Concentration of [**C] residues [pg/g] (%TRR) O
Day 1 3 7 14 21 24 28
16-min 2 0.034 (40) | 0.011 (34) n.d. - - - O
17-min 0.002 (2) | 0.0003 (1) n.d. - - - > -
19-min @ 0.011 (12) | 0.003 (10) n.d. - - - S
Unknown 0.020 (24) | 0.009 (26) | 0.001 (17) - - - -
Acetone extract n.d. n.d. n.d. - - - L -
n.d...not detectable
 16-min and 19-min peaks are characterized as the glucuronic acid conjugate and /or sulphate conjugates of t@droxylated S-2200, i.e.
2-CH,0H-S-2200, 4-OH-S-2200 and 5-CH,0OH-S-2200. I
S
Table B.9.2.3-3: Distribution of *C residues in whole fish samples, high concé_ﬂtration (10 pg/L)
Concentration of [*“C] residues [ug/g] (%TRR) <&
Day | 1 | 3 | 7 | 1w | 2% | 24 | 28
Exposure phase
Whole fish total | 0.835 (100) | 0.927 (100) | 1.017 (100) | 1.577 (100) | 1.367 (100) | 1.458 (100) | 1.651 (100)
Extractable 0.820 (98) | 0.905(98) | 0.992 (97) 1.533 (97) V(ZI?32O (97) 1.413 (97) | 1.598 (97)
Unextractable 0.015 (2) 0.023 (2) 0.026 (3) 0.044 (3) 4 0.047 (3) 0.045 (3) 0.053 (3)
S-2200 0.191 (23) 0.220 (24) 0.241 (24) 0.246 (1@2«" 0.275 (20) 0.232 (16) 0.255 (15)
10-min 0.036 (4) 0.030 (3) 0.030 (3) 0.047 43) 0.036 (3) 0.023 (2) 0.050 (3)
11-min 0.054 (6) 0.037 (4) 0.032 (3) 0.04@(3) 0.051 (4) 0.035 (2) 0.045 (3)
16-min 2 0.305 (37) | 0.346(37) | 0.387(38) | 0.687 (44) | 0.603 (44) | 0.692 (47) | 0.731 (44)
17-min 0.034 (4) 0.082 (9) 0.077 (8) ;@012 (1) n.d. 0.038 (3) 0.036 (2)
19-min @ 0.130 (16) | 0.093 (10) | 0.122(12) {30.230 (15) | 0.214(16) | 0.199 (14) | 0.139(8)
Unknown 0.079(8) | 0.097 (10) | 0.103 (10),9 0.264 (17) | 0.141(10) | 0.195(13) | 0342 (21)
Acetone extract n.d. n.d. n.d. Q,\ n.d. n.d. n.d. n.d.
Depuné‘ﬁon phase
Whole fish total 0.711 (100) | 0.375 (100) | 0.03@100) - - - -
Extractable 0.674 (95) | 0.343(92) | 0922 (57) - - - -
Unextractable 0.037 (5) 0.031 (8) (@.017 (43) - - - -
S-2200 n.d. nd. N nd - - - -
10-min 0.020 (3) nd. @ | 0.0003 (1) - - - -
11-min 0.008 (1) 0.02346) 0.002 (5) - - - -
16-min 2 0.358 (50) | 0.15942) | 0.006 (17) - - - -
17-min 0.033 (5) 0.012 (3) n.d. - - - -
10-min @ 0.105 (15) | @050 (13) | 0.001 (1) - - - -
Unknown 0.150 (21) §70.099 (26) | 0.013(33) - - - -
Acetone extract nd. & n.d. n.d. - - - -
S

n.d...not detectable

@ 16-min and 19-min peaks are @racterized as the glucuronic acid conjugate and /or sulphate conjugates of hydroxylated S-2200, i.e.
2-CH,0OH-S-2200, 4-OH-S-22®Z§nd 5-CH,OH-S-2200.
<

Table B.9.2.3-4: Suzpﬁ‘ﬁary of bioconcentration factors
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Bioconcentration factors (BCFs) .o_,v
Kinetic BCFKiotal residues 29 | 286 152 23 | 252 | 138
[**C]S-2200 O
Measured S-2200 water S
concentration at steady state 1.035 1.035 1.035 10.345 10.345 ~QQ71 0.345
[ug S-2200 equivalent/L]
Tissue concentration at QS
steady state [ug S-2200 14 40 27 132 373 _O 254
equivalant/kg] Q)b
BCFs.2200 14 39 26 13 36 25
Q)o%
Lipid content (wet weight) at
steady state [%] 1.76 4.46 3.04 1.94 (’\\‘\Q 4.31 3.14
BCFIipid total residues 18 74 57 12 \f\\ 59 45
BCFipid 52200 8 9 8 7 ¥ 8 8
<
<

Conclusions: S-2200 was stable under the test conditions ar}’gﬁoreached the steady-state plateau

by day 21 of exposure. . §
The active substance S-2200 accumulat@\n whole fish with steady-state BCF
values in whole fish tissues of 25 and 26. BCF values for the total '*C residues
(TRR) were determined to be 140 aE\I@Q’I 74 for whole fish, and 253 and 331 for
non-edible portions. NG
The uptake and depuration constants based on S-2200 were not obtained as it
reached a plateau at an early slg@e of exposure and was not detected at all during
the depuration phase. The@%odelled uptake rate constants (K,) for total “c
residues in whole fish tissqgé ranged from 44.6175 to 49.0911 per day, depuration
constants (K;) for total 14@ residues in whole fish tissues ranged from 0.3229 to
0.3230 per day. Great@; han 95% of the "C residues were eliminated during the
depuration phase (witfin 7 d). The depuration half-life (CTs) for total "“C residues
was 2.1 d for whol&sh.
S-2200 was extensively metabolized in fish. The major residues were the
glucuronic acid conjugate and /or sulphate conjugates of hydroxylated S-2200,
(i.e. 2-CH&@§-S-2200, 4-OH-S-2200 and 5-CH,0OH-S-2200) and the active
substancepitself. The concentrations of the glucuronic acid conjugate and /or
sulphatey conjugates of hydroxylated S-2200 were determined to be between 4
and &ib"o TRR in whole fish during the exposure phase, respectively.
Th@(?emperature is between 22 and 23 °C (recommended variation less than £ 2
@. The concentration of dissolved oxygen is between 6.1 and 8.6 mg O,/L (> 60
A(g/o air saturation). At the end of the test no mortalities or signs of adverse effects
OQ) on fish were observed in the control and in the treatment groups (recommended
4" less than 10%).
&
N

o)
Qq’#?isk assessment for aquatic organisms

Validity criteria:

B.9.2.4

The risk aggzssment for aquatic organisms is based on the recommendations of the Guidance Document on
Aquatic\EcotoxicoIogy (SANCO/3268/2001 rev.4 (final), 17 October 2002) and follows a tiered approach.
The s&dard risk assessment (first tier) is based on the calculation of the toxicity/exposure ratios (TER)
taking into consideration the most sensitive organism of each group. TER values will be estimated as the
r%@o of ECs¢/LCso or NOEC (relevant endpoints, see Table B.9.2.4-2) to PEC,,, (exposure, see Section B.8)
-Lalculated with the FOCUS surface water model. This model based on scenarios considering a tiered

.’\ sequence of exposure assessment steps (Step 1, 2, 3 and 4). The trigger values for the acute risk are TER,

;
S
&
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> 100 for fish and invertebrates, TERa > 10 for algae and aquatic macrophytes and for the chronic risk TER |t
> 10 for fish and aquatic invertebrates. g\’\&

()
-9

The aquatic risk assessment includes S-2200 (as active substance and formulated in the product &?—2200
25% SC) and the environmentally relevant metabolites:

e S-2200-OR (max occurrence 20.7% whole system, photolysis study)

e S-2200-ORC (max occurrence 12.5% whole system, photolysis study) >
e 5-COOH-S-2200 (max. occurrence 18.3% in soil, groundwater metabolite, PECgy > 0@ ug/L)
e 2-COOH-S-2200 (max. occurrence 6.5% in soil, groundwater metabolite, PECgy >@1 pa/L)

S

Table B.9.2.4-1: Overview of parent compound, metabolites and identified deg}Qctdatlon products
mentioned in the Section B.8 (“Environmental Fate and Behaviour”)

N
&
$

\
- R4
Maximum occurrence @

Risk assessment

Substance Structure required according to
[%of AR] S Section B.8
R &
| N
; Q
Active substance oL o~ & )
S-2200 H Q&
= | N \\'O
Qo
T, lu] N
S
T Q
o >
=2 == > )
Metabolite oo & soil:6.5% R eSSt for
2-COOH-S-2200 éh/J\rnh écgroundwater. > 0.1 ug/L demanded
- | I bQ
=
X
o
.-,-"\-\.
| = oH Q)(b
P .
Metabolite - S Soil: 18.3% FZ']Z'L :tfseosrzg‘rﬁ’s‘:rfgr
5-COOH-S-2200 o D{D : Groundwater: > 0.1 pyg/L demanded
= ,@Q N
= o o
S
,«-“Q;f?.\\i
N
. - i
Metabolite /Q;@t\ - Surface water: 20.7% (photolysis igt:ﬁg%srggﬁgxgr
S-2200-OR {(S) oH MNH metabolite) demanded
N S O
x>
g O
. Q(D — Risk assessment for
Metabolite,, ] " Surface water: 12.5% (photolysis aquatic organisms
$-2200-QRC rf’”l 'xTJ“h metabolite) demanded
x~ | | 0
& =
$
OC)
O
-9
N
O.
S
Q.
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Table B.9.2.4-2: Summary of acute and chronic toxicity data for aquatic organisms which are releyant

for risk assessment (most sensitive species of each group) ‘,f@
Time-scale . Toxicity ~
Group Test substance (Test type) Endpoint [Mg/L] S(f)’gze
Fish <
Oncorhynchus 96 h . I
mykiss S-2200 (static) Mortality, LCso 0.94 & 2009a
Pimephales 32d, ELS-test | Survival, growth, O I
promelas $-2200 (flow-through) NOEC 015 4 2010
Oncorhynchus 96 h ; O —
mykiss S-Isomer (S-2354) (static) Mortality, LCso > 1%)0) 2009b
Oncorhynchus 96 h . o I
mykiss R-Isomer (S-2167) (static) Mortality, LCso {@34 20050
Oncorhynchus 96 h . o e —
mykiss 2-COOH-S-2200 (static) Mortality, LCso &\} >89 20123
Oncorhynchus 96 h . § .
mykiss 5-COOH-S-2200 (static) Mortality, LCS(Q7$ > 100 2012b
Oncorhynchus 96 h - [ ]
mykiss S-2200-OR (static) Mortality, ESso >9.0 2012¢
Oncorhynchus 96 h & I
mykKiss S-2200-0RC (static) Mortalty, LCso 4.0 2012d
Oncorhynchus ] o 96 h NE . r—
mykKiss S-2200 25% SC (static) bl\gﬁallty, LCso 1.1 ai TR
Aquatic inverte,@tes
Daphnia magna S-2200 48 h > Immobility, EC 1.2 Sayers, L.E., 2010
P 9 (static) ‘QSU Y, B0 ] yers, b=
) 21d @ Reproduction,
Daphnia magna S-2200 (flow-thropé?) NOEC 0.56 Sayers, L.E., 2010
Daphnia magna S-lsomer (S-2354) (:&t\) Immobility, ECso >14 W
Daphnia magna R-lsomer (S-2167) @8 h Immobility, EC 0.92 ?
P 9 > qstatic) ¥, =bso ' e
. Gy 48h .
Daphnia magna 2-COOH-S-2200 . Immobility, ECso > 100
) %) (static) g
. id 48 h N
Daphnia magna 5-COOH-S-2200 . Immobility, ECso > 100
s (static)
Daphnia magna S-2200- N 48 h Immobility, EC >14 W
P 9 %@ (static) ¥, B0 i
Daphnia magna S-220, 0RC 48 h Immobility, EC 9.6 W
P g ;\\g:o (static) Y, Ehso ) )
. i 0 . .
Daphnia magna sigﬁo 25% SC (static) Immobility, ECso 0.67 ai
,‘Q’ Sediment dwelling invertebrates
Chironomus Q;J 28d Emergence, .
riparius (‘S S-2200 (static) NOEC 8.1 Picard, C.R., 2012
\é\ Algae
X 72 h Biomass, ExCso 0.67 Softcheck, KA.,
P. subcaplt@ $-2200 (static) Growth rate, E,Cso 3.4 2012a
~
72 h Biomass, ExCso 12 Softcheck, K.A.,
P. subcapitata S-lsomer (S-2354) (static) Growth rate, E.Cso >12 2012¢c
S -
. 72 h Biomass, E,Csp 0.38 Softcheck, K.A.,
P.‘g@capltata R-Isomer (S-2167) (static) Growth rate, E;Csp 2.2 2012b
N . 72h Biomass, ExCso 58 Softcheck, K.A.
bé". subcapitata 2-COOH-S-2200 (static) Growth rate, E.Cso 62 2012d
& ) 72h Biomass, E,C > 54 Softcheck, K.A
NS ) Q. » EpLs0 KA,
.&\ P. subcapitata 5-COOH-S-2200 (static) Growth rate, E,Csp > 54 2012¢
&
S
o
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Time-scale . Toxicity
Group Test substance (Test type) Endpoint [Mo/L] SOUVCL%@
. 72 h Biomass, E,Cso >09 SoftcheckPK.A.,
P. subcapitata S-2200-0R (static) Growth rate, E/Cso >9.9 2042f
. 72h Biomass, ExCso >5.0 SoftehBck, KA.,
P. subcapitata S-2200-0RC (static) Growth rate, E;Csp >50 2012g
. 72h Biomass, ExCso 1.2 ai Qoftcheck K.A.
- 0, 3
P. subcapitata $-2200 25% SC (static) Growth rate, E;Cs > 2.8 ai x 2011
®\J
S|
Q

The active substance S-2200 is a racemic mixture (50:50) of two stereocisomers, n@%ely the R-isomer (S-

2167) and the S-isomer (S-2354).

The risk assessment is based on the technical S-2200 as the S-isomer and R- |satger were not demonstrated

to be of higher toxicity. The results of the laboratory studies show that the R- |sg?ner of S-2200 and the active

substance S-2200 are of comparable toxicity, whereas the S-isomer of S- 2%@ is significantly less toxic than

the R-isomer and the active substance. O
\(Z)

The risk to aquatic organisms from S-2200, its metabolites and the @rmulation was assessed for the field

application in winter oilseed rape. Global maximum PEC,, values fé¢the intended application scenarios were

calculated with the FOCUS surface water model. Q

For the active substance and the relevant metabolites, S- 220\$OR S-2200-ORC, 5-COOH-S-2200 and 2-

COOH-S-2200 the maximum PECsgy values were calculated- @qh FOCUS Step 1 and 2.

\Q
Table B.9.2.4-3: Summary of maximum observed PEgQW values of S-2200 and metabolites, FOCUS
Step 1 and 2 0,
W?nter oilseed rape, 1 x 0.2 kg ai/ha
Q max. PECsy [g/L]
Substance O
FO%@ Step 1 FOCUS Step 2, Southern Europe #
S-2200 > 43.541 5.365
S-2200-OR (§ 1.039 0.381
S-2200-ORC & 0.797 0.263
2-COOH-S-2200 W07 4818 0.458
5-COOH-S-2200 R0 12.323 1.211
@ FOCUS Step 2 calculations is based on\\?p t parameters for Southern Europe (worst-case)
b(b
B.9.2.4.1 Acute risk%\\OQ

Table B.9.2.4.1-1: Acutgﬁoxmty exposure ratios (TER,) based on worst case PECg,, from FOCUS
Step 1

.

Organism é()J Test substance Toxicity endpoint Time PEC TER Annex VI

o [mg ai/L] scale [mg/L] Trigger

> Fish
Oncorhynchusoé}ykiss S-2200 0.94 96 h 0.0435 21.6 100
Oncorhyncny\gmykiss S-2200 25% SC 1.1 96 h 0.0435 25.3 100
Oncorhyngh\ﬁs mykiss S-2200-OR >9.0 96 h 0.0010 > 9000 100
Oncorhynchus mykiss S-2200-ORC 4.0 96 h 0.0008 5000 100
Onco&ﬁg/’nchus mykiss 2-COOH-S-2200 >89 96 h 0.0048 > 18542 100
On@hynchus mykiss 5-COOH-S-2200 > 100 96 h 0.0132 > 7576 100
S Aquatic invertebrates

O,O Daphnia magna S-2200 1.2 48 h 0.0435 27.6 100
S Daphnia magna S-2200 25% SC 0.67 48 h 0.0435 15.4 100
Daphnia magna S-2200-OR > 14 48 h 0.0010 > 14000 100
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S
Organism Test substance TOXIE:Z’ Zri‘/dl_?omt ;':r;i [;S/CIZ_] TER A‘I%Eé?e\r”
Daphnia magna S-2200-ORC 9.6 48 h 0.0008 12000 3100
Daphnia magna 2-COOH-S-2200 > 100 48 h 0.0048 > 20833 ;@\J 100
Daphnia magna 5-COOH-S-2200 > 100 48 h 0.0132 > 7576 Q 100
Algae
P. subcapitata S-2200 0.67 72h 0.0435 154 10
P. subcapitata S-2200 25% SC 1.2 72h 0.0435 ,,67.6 10
P. subcapitata S-2200-OR >9.9 72 h 0.0010 ,&&U 9900 10
P. subcapitata $-2200-ORC >50 72h 0.0008 4 > 6250 10
P. subcapitata 2-COOH-S-2200 58 72h 0.0048.9 12083 10
P. subcapitata 5-COOH-S-2200 >54 72h 0.013,9; > 4091 10
T
0

9
Table B.9.2.4.1-2: Acute toxicity exposure ratios (TER,) based on worst g&se PEC,,, from FOCUS

Step 2 — mentioned are only these organisms which failed the trigger ai*Step 1
. Toxicity endpoint Time (§> PEC Annex VI
Organism Test substance [mg aill] sca@ [mg/L] TER Trigger
Fish D
Oncorhynchus mykiss S-2200 0.94 96 h 0.0054 174 100
Oncorhynchus mykiss S-2200 25% SC 11 § 96 h 0.0054 204 100
Aquatic invertebrate@'
Daphnia magna S-2200 1.2 9 48 h 0.0054 222 100
Daphnia magna S-2200 25% SC 0.67 & 48 h 0.0054 124 100
O
Q)‘b

Acute risk from active substance and formulation:q,&
The active substance S-2200 and the formulation

200 25% SC are toxic to standard test species of fish,

aquatic invertebrates and algae. All three groupsGSf aquatic organisms, fish, aquatic invertebrates and algae
show a comparable toxicity when exposed @\the active substance and the formulation. No significant
difference in sensitivity and toxicity betweencthe active substance S-2200 and the formulation S-2200 25%

SC was observed. {\b
o>
Q

All TER, values for fish, aquatic inverfebrates and algae calculated with global maximum PEC,, from
FOCUS Step 2 (Southern Europe) meet the relevant triggers. In conclusion, the acute risk can be considered
acceptable for applications in win ilseed rape.

o
Acute risk from metabolite&?
Aquatic toxicity studies withﬁsh, aquatic invertebrate and algae have been conducted with the metabolites
S-2200-0OR, S-2200-OR§}%—COOH-S-2200 and 5-COOH-S-2200.
In conclusion all envibdhmental relevant metabolites are of low acute toxicity to aquatic organisms and all
calculated TER, valgs for the intended use are well above the relevant trigger values. Thus the risk from
metabolites of S-g\@O to aquatic organisms is expected to be low.

(@)
,§Chron|c risk

Q
Table B.Q@.Z-l: Chronic toxicity exposure ratios (TER_7) based on worst case PECs,, from FOCUS

Step 1

B.9.2.4.2

N . Toxicity endpoint Time PEC Annex VI
@Q)%rganlsm Test substance [m)g; ai/Lr]) scale [mg/L] TER Trigger
r\(}r Fish
OOncorhynchus mykiss $-2200 | 0.15 | 32d | 00435 | 345 10
§J Aquatic invertebrates
Daphnia magna S-2200 0.56 21d 0.0435 12.9 10
Chironomus riparius S-2200 8.1 28 d 0.0435 186 10
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Table B.9.2.4.2-2: Chronic toxicity exposure ratios (TER_7) based on worst case PEC,,, from FOQ§S
Step 2 — mentioned are only these organisms which failed the trigger at Step 1 .(,,O
. Toxicity endpoint | Time PEC iAnnex Vi
Organism Test substance [mg ailL] scale [Mmg/L] TER < Trigger
Fish
Oncorhynchus mykiss | S-2200 | 0.15 | 32d | 00054 | 288 | 10
O
@
Chronic risk from active substance and formulation: <§
The assessment of the chronic toxicity is based on long-term studies with fish (‘g?)mykiss) and aquatic
invertebrates (D. magna and C. riparius) with the active substance. S'Q
<

X
For fish the safety factor (TER_t) was calculated to be 27.8 based on PEg’g’W from FOCUS Step 2. For
aquatic invertebrates TER_t values of 12.9 and 186 were estimated based O(Q@ECSW from FOCUS Step 1. All

TER_r values are above the relevant trigger of 10. O
v
S
XS
-9
In conclusion for the intended use in winter oilseed rape the chronic@@k of S-2200 for aquatic organisms is
expected to be low. &

;\\OQ
\(0
B.9.2.4.3 Bioaccumulation S
.Q\
S-2200 has a log Pow of 3.51 and therefore a fish biocbﬁcentration study is triggered. Based on the fish
bioaccumulation study (Lentz, N.R., 2010) with L. mact@chirus a BCF (whole fish) of 25-26 was determined,
which indicate a low potential to bioaccumulate in theé’quatic food chain.
The active substance was extensively metabolize@\h fish and the residues were eliminated quickly (CTsg =
2.1 d based on total "C residues). e
The major residues were the glucuronic acid jugate and /or sulphate conjugates of hydroxylated S-2200,
(i.,e. 2-CH,OH-S-2200, 4-OH-S-2200 an8°-> 5-CH,0OH-5-2200) and the active substance itself. The
concentrations of the glucuronic acid com@gate and /or sulphate conjugates of hydroxylated S-2200 were
determined to be between 4 and 61 %(‘ggR in whole fish during the exposure phase, respectively.

\b
Metabolites Q‘D
N4

According to the Guidance Dob(ubment on Aquatic Ecotoxicology the potential to bioaccumulate has to be
addressed for the active sub\@gnce and its relevant water metabolites if the log Poyy is greater than 3.0.
Therefore, a bioconcentr(ﬂ&'n study in fish was conducted for the active substance S-2200 (log Pow = 3.51,
25 °C). The major aquaﬂ% metabolites were determined to be 2-COOH-S-2200, 5-COOH-S-2200, S-2200-
OR and S-2200-ORC@/%h an estimated (according to KOWWIN, v.1.67 estimate) log Pow of 2.53, 2.88, 3.30
and 4.02, respectivgj?. Hence, the potential of the metabolites to bioaccumulate in the aquatic food chain is
considered to be;\fgw for the metabolites 2-COOH-S-2200 and 5-COOH-S-2200. However, the potential of
the metabolite@%-2200-OR and S-2200-ORC to bioaccumulate in the aquatic food chain has to be

addressed. be

(&
All metabBIites making a significant contribution to total radioactive residues in the aqueous exposure
mediuﬁ and in fish tissues were identified and quantified. Additional studies to investigate the
bio@centration potential of metabolites, degradation and reaction products separately are therefore
urbtﬁ'écessary and have not been conducted.



-94 -
Mandestrobin — Volume 3, Annex B.9 Ecotoxicology January 2014 C)@
B.9.3 Effects on other terrestrial vertebrates (Annex Il1A 10.3) \Q\o)bo
B.9.3.1 Toxicity to mammals {/36\\
B.9.3.2 Acute oral toxicity Qféo

The endpoint from the acute oral study with rats (SN 2010a) for the active substance S-2200 is
> 2000 mg a/kg bw. No mortalities occurred at this dose and this endpoint is used for risk ag?essment.

The acute toxicity of the formulation (S-2200 25SC) was determined to be > 2000 mg prc{é?/kg bw in rats,
equivalent to > 499.2 mg ai/kg bw, based on the content of 24.96% active ingredient s@bified in the study

report (N 2011a). &
x
B.9.3.2.1 Subchronic toxicity \’\\o
i
See part B.6 of this DAR. £
S
B.9.3.2.2 Chronic (long-term) toxicity @\\
X
-9
See part B.6 of this DAR. S
&
B.9.3.2.3 Reproductive toxicity .OQ'
N
. &
See part B.6 of this DAR. (OO
RS
$
Table B.9.3.2.3-1: Summary of reproductive toxicity s;,@dies relevant for ecotoxicity
Q
Type of study Concentrations I&GAEL Adverse effects / target organs at
reference tested (g/kg bw/d) LOAEL
J
Two-generation 0, 1000, 3000, bQ Liver:
reproduction toxicity 10000 ppm § Increased liver weight and diffuse
study (rat) ] &_,Q hepatocellular hypertrophy
I 2012 equivalent to: (§3 43 Brown pigment in bile duct/periportal area
0,43 -163, 132 Parents i i
) ) OQ)) (1000 ppm) Focal periductular inflammatory cell
511, 452 — 16\@ infiltration
mg/kg bw/d
kg bw Q(b Thyroid:
(rounded‘b ) .
Increased thyroid weight (males)
b’b
O’\\ 56 ) . )
S Offspring | Lower spleen weights at weaning (males)
K (1000 ppm)
(} 559 Repro- .
N . No effects at highest dose tested
_P (10000 ppm) | duction
O
Developmental toxicify, | 0, 100, 300, 1000 1000 Maternal | No treatment-related effects at highest
study (rat) Q? mg/kg bw/d dose tested
| I 027
"
Developmentéz}oxicity 0, 100, 300, 1000 1000 Maternal | No treatment-related effects at highest
study (rab@f}’ mg/kg bw/d dose tested
; 2012b
S
Q
S
OC)
O
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Type of study Concentrations NOAEL Adverse effects / target organ%?ri
reference tested (mg/kg bw/d) LOAEL (g\\'
Rat, 90-days (oral) 0, 800, 4000, 800ppm 1 abs and rel liver weight (mainl§pJ3, but
10000, 20000 ppm effects present also in Q) (59
I 2011a d: 54 mg/kg bw/day ©
d:0, 54, 282.6, Hepatocellular hypertrophy
742.7,1544.6 Q: 61.6 mg/kg bw/day <
mg/kg bw/day Follicular cell hypertrqg%y in the thyroid
)
3
2:0, 61.6, 320.1, | Bilrubin levels (&)
788.5, 1886.5 S
mg/kg bw/day 2
Mouse, 90-days (oral) 0, 1750, 3500, 3500 ppm 1 abs and @iver weight
7000 ppm &
207D 3 404.9 mg/kg bw/day &
310, 204.1, 404.9, OQ
807.3 mg/kg © 529.1 mg/kg bw/day @‘\
X
bw/day 4
Qb
&
Q:0,251.8,529.1, Qo
1111.2 mg/kg ‘\\9
0
bw/day o)
\J
&

According to the EFSA Guidance Document for the risk a%essment for birds and mammals following studies
should be taken into account for the selection of the a%p%priate endpoint for the long-term mammals risk

assessment: Q
o
<

OECD 416 — Two generation reproduction toxic@study
OECD 414 — Prenatal developmental toxicity stddy
OECD 407 — Repeated dose 28-day oral to@%‘lty in rodents
OECD 408 — Subchronic oral toxicity — roe§nt 90 day study
S
An oral 28 day study in rodents was ot available. For all other study types the summaries of the evaluation
as performed for the human toxicolqu section are given in the table above.
>
The lowest ecologically reIevae?NOAELs from the pre-natal developmental toxicity study in rats and rabbits
was 1000 mg/kg bw/d (the h@\est dose tested in both studies).
\Q’D
In the 90 day rat study 5.3.2/01) the overall NOAEL was considered to be 800 ppm (54 & 61.6 mg/kg/day
for males and femalgs) respectively). In the 90 day mouse study the overall NOAEL was considered to be
3500 ppm (404.9 £9.1 mg/kg/day for males & females, respectively). The NOAEL in the study with rats
was based on eéffects on liver weight, bilirubin levels and hepatocellular hypertrophy and follicular cell
hypertrophy inithe thyroid. Such effects typically are not considered relevant for the reproductive risk
assessment_of mammals as they are not considered to have an effect on the reproduction and on the

populatiorL@

The e@é\points of the two-generation rat study for parents, offspring and effects on reproduction were 43, 56
an 9 mg ai/kg bw/d respectively, mainly based on effects on the liver, the spleen and the thyroid (see
table above). As mentioned above these types of effects are usually not considered to be of biological
-Bignificance.
\QTherefore, overall the NOAEL of 166.3 mg ai’kg bw/d (3000 ppm) from the two-generation rat study based

on effects on the pup development is considered to be the worst-case endpoint for use in the risk

O.
S
&
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@)
assessment. Effects included suppression of postnatal body weight gain in both sexes of F1 andxF2
offspring, reduced food consumption of both FO and F1 dams and slight delay of sexual maturation akj%OOO

(o)

ppm. co@
. {5
B.9.3.3 Risk assessment for mammals Q

Mammals may be exposed to S-2200 by eating contaminated vegetation, seeds and fruits, 'vb(vertebrate prey

like arthropods (i.e. insects) or earthworms or vertebrate prey. Another possible route is vi@irinking water.
'SI

The first tier risk assessment was conducted as recommended in the EFSA Guidarqgg Document on Risk

Assessment for Birds & Mammals (2009). QQ

The calculations are based on a single application rate of 200 g ai/ha in oilsee \’ape. Possible other food

items, for which no respective risk assessment is performed, are covered bj-the calculations presented

because residues in these items are expected to be significantly lower. &
S
According to the guidance document an acute and a reproductive ris\@%ssessment should be performed
starting with a screening step which is based on an “indicator spécies” in order to identify all those
substances that clearly pose a low risk for mammals. For oils rape the indicator species is small
herbivorous mammal with a shortcut value for the acute assegsment of 118.4 and for the reproductive
assessment of 48.3. The daily dietary dose for acute expgsUre is calculated by multiplication of the
application rate with the shortcut value. For the reproducti.vg}assessment a time weighted average factor
(twa) can additionally be applied. If the toxic effect is consid\@\red to be caused by long term exposure the twa
is 0.53 (based on an averaging interval of 21 days and aOQiefault DTso of 10 days). There are no indications
that any effects might have been caused by short-tern'igéxposure and it is justified to apply a twa of 0.53. A
multiple application factor in order to account for tQ@Q’possible build-up of residues was not applied as the
intended use only includes one application. QO
Sb

The active ingredient S-2200 is a racemic rnﬁ@ture of two stereoisomers, namely the R-isomer and the S-
isomer. A study on the Analytical Methodb{?erification for the Determination of S-2200 TG in Avian Diet
(Martin, K.H. and Nixon, W.B. (2009)) iné'\cated that there is no evidence of conversion between the two
isomers. An evaluation and summa &i’f the study is included in part B 9.1. No further considerations

regarding the risk resulting from the two isomers are considered necessary.

Q‘Z)

The calculations of TER-vaIuesl;@(toxicity exposure ratio) for the acute and the long-term exposure are

presented in the tables below.
S
N
\}’Zr
o

Table B.9.3.2.3-1: Acu{g)exposure of mammals to S-2200 - calculated toxicity exposure ratios,

Screening step O
7
. < Indicator Endpoint [mg | Shortcut DDD
Time scale ¢ Crop _ ai /kg bw] MAF | fiwa TER
3 species 9 value [mg/kg bw]
'S
Acute Q(D . Small > 2000 118.4 - - 23.68 >84
" é Oilseed rape herbivorous
cute 0.2 kg ai/ha mammal > 499.2 118.4 - - 23.68 >21
(product)
MAF...r&)@tiple application factor; fua...time weighted average factor; DDD... daily dietary dose; TER...toxicity exposure ratio
S
OC)
O
X2
&
0.
s
&
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Table B.9.3.2.3-2: Long-term exposure of mammals to S-2200 - calculated toxicity exposure ratioso
Screening step (*&
- D

) Indicator Endpglnt Shortcut DDD &9

Time scale Crop , [mg ai/kg MAF | fwa % | TER
species bw/d] value [mg/kg@@]
. Small ~Q®
Long-term Oilseed rape herbivorous 166.3 48.3 - 0.53 @12 32
0.2 kg ai/ha mammal O
MAF...multiple application factor; fua...time weighted average factor; DDD... daily dietary dose; TER...toxicity Q@fsure ratio
&(DQ

The TER figures for acute and long-term / reproductive exposure exceed the trigger of 30 and 5 as specified
in Commission Regulation (EU) No 546/2011 and indicate a low risk to birds after aéblication of $-2200
o)

according to the GAP. Q
&
N
@
B.9.3.3.1 Assessment of the risk from metabolites formed in po.t\éﬁtial food items
X

Plant metabolism studies have shown 4-OH-S-2200 (free and corﬂ\dSated), 2-CH20H-S-2200 (free and
conjugated) and De-Xy-S-2200 to be major metabolites in crops, a é?éy are found at levels exceeding 10%
TRR. However, residue studies using S-2200 25 SC (S-2200, ZngélL) confirmed that residue levels of 4-

OH-S-2200 (free and conjugated), 2-CH20H-S-2200 (free anQQ:Qonjugated) and De-Xy-S-2200 in oilseed

rape seed are non-detectable. O\Q’
-9
B.9.3.3.2 Risk to mammals from secondary poisgﬁl\'ng

>
As the log P, of S-2200 is greater than 3 (3.51) the@r‘%k to birds and mammals from secondary poisoning

was assessed according to Guidance of EFSA (200@

The major metabolites in soil and water were detggnined to be 2-COOH-S-2200, 5-COOH-S-2200, S-2200-
OR and S-2200-ORC with an estimated (accor@% to KOWWIN, v.1.67 estimate) log Pow of 2.53, 2.88, 3.30
and 4.02, respectively. Hence, the potentiatxoof the metabolites to bioaccumulate in the food chain is
considered to be low for the soil metabolite@%-COOH-S-ZZOO and 5-COOH-S-2200. However, the potential
of the metabolites S-2200-OR and S—22§O—ORC to have an effect on fish eating mammals has to be
addressed. As no long-term studies w'péﬁ?the metabolites are available, as a conservative approach they are
assumed to be 10 times more toxic tg}fn the parent compound.

Q
g

. o .

Food chain f@] earthworm to earthworm-eating mammals

O

N
As the log P, of the meta@tes in soil is below the trigger of 3, no assessment for earthworm eating
mammals is required. All&ssessment for birds exposed to the parent compound is presented below in
accordance with the Qbﬁdance Document (EFSA, 2009).

&

B.9.3.3.2.1

_ NOELIong—te m(b'Q
TERbeC,, <128
Qrz%
The factor ¢71.28 is used to convert the residues in worms to a daily dose based on a mammal of 10 g
eating 12@ g worms per day, according to Smit. (2005).
X

<
PECw0rm:PEC,; xBCF
Cxlt

OC)
&)
BCF(C,,. /Cor)= 0.84+0.012xK,,
/QQ foc ><Koc
O.
S
Q.
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The risk assessment was performed for the single application in oilseed rape. \Q\@
R
“
Table B.9.3.3.2.1-1: Parameters and calculations for the assessment of the long-term risk to.@O
earthworm-eating mammals in oilseed rape Q&
P t S-2200 (]
arameter &8
NOEL ong-term [Mg ai’kg bw/d] 166.3 OQ
Koc (Organic carbon adsorption coefficient) 449 @b
Kow (Octanol water partition coefficient) 3236 S’
foc (Organic carbon content of soil) default value: 0.02 o&;b
PECsai (max) [mg ai/kg] 0.067 @
BCFuworm 4.42 O
PECuorm [Mg a.5./kg] 0.30 ,\\0
TER 433

The TER-values following use in oilseed rape is above the trigger of 5 for !@—term risk, indicating that the

use of S-2200 poses a low risk to earthworm-eating mammals. \k&
&
4]
Q_

Food chain from fish to fish-eating mammals o~
-O
N)
The risk to fish-eating mammals from bioaccumulation of S—22@is calculated with the following equations in

accordance with the Guidance Document (EFSA, 2009). N%t only the BCF but also the toxicity for the

B.9.3.3.2.2

metabolites is assumed to be 10 times higher than for theggrent compound as a worst case approach.

NO ELIon}term

TER=__onoterm
PEC,,, x0.142

q
Q

%)
N
S

<
O
The factor of 0.142 is used to convert the res(@ues in fish to a daily dose based on a mammal of 3000 g

eating 425 g per day, according to Smit (20%5?

&
PEGis, =PEGater xBCF o
(bq
\b
The risk assessment is based on th%
without an ftwa was used. @Q

b’b

use in oilseed rape. As a worst-case approach the highest PEC, e,

Table B.9.3.3.2.2-1: Parame@s and calculations for the assessment of the long-term risk to fish-

. . . N
eating mammals in oHseq&”rape

Parametef’ S-2200 S-2200-OR S-2200-ORC
2
&
NOE Liong-term [Mg ai/kg-bw/d] 166.3 16.6° 16.6°
. 4 .
PECuater (Maxmur(%'\nccqrdlng FOCUS step 1) 0.04354 0.00104 0.0008
x fmg ai/L]
BCFrish 2 26 260° 260°
PECrsh [mg aitkg] 1.13 0.27 0.21
TER & 1039 433 557

2@ assumed. fo be 10 times more toxic than the parent compound
b
BCF fosth

e metabolites is assumed to be 10 times higher than for the metabolites

The' TER-values following use in oilseed rape are above the long-term trigger of 5, indicating that the use of

.8-2200 and its major metabolites in water poses a low risk to fish-eating mammals.
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B.9.3.3.2.3 Biomagnification in terrestrial food chains -9

X
ADME studies conducted with rats and a bioaccumulation study in fish demonstrate that S-2200 has e&ow
potential to bioaccumulate and biomagnify. ng@
According to the ADME studies in rats S-2200 is widely distributed throughout the body. Aft%osingle oral
administration there was no major difference in distribution between high and low doses (100G and 5 mg/kg
bw, respectively) or between sexes. The major tissue residues were seen in the gastrointestﬁal tract, and in
liver and kidney, as well as in uterus and ovaries at 168 hours after dosing. There \@ no evidence of
accumulation into tissues. S-2200 was extensively metabolised to numerous metabolite§(unchanged parent
formed <0.2% of administered dose at low dose). The primary routes of metabolism Were by oxidation and
subsequent conjugation with glucuronic acid, demethylation with subsequent o;g'_@ation, or oxidation with
subsequent demethylation. QO
In addition, metabolism studies in laying hens and lactating goats showed t@ the metabolic pathways in
livestock were similar to that found in the rat. S-2200 is extensively metabolised and readily excreted in the
hen and goat. Residue levels were low in eggs, milk, muscle and fat, andthigher in liver and kidney. Parent
S-2200 was the main component of the residue in eggs, milk fat, musc@(goat) and fat (hen and goat), and
the main metabolites were 5-COOH-S-2200 (goat kidney and Iiver),&—OH—S—2200 (in hen liver and as the
glucuronide in goat kidney) and De-Xy-S-2200 (hen liver). S-2200 has a log Pow of 3.51, however as $-2200
is extensively metabolised, no significant accumulation of residi\gs' in tissues, particularly fatty tissues, was

seen in the livestock metabolism studies. G
O
9
B.9.3.3.3 Risk to mammals from consumption of.\\ntaminated drinking water

>
The EFSA guidance document recommends assessing@(ﬁe risk for mammals via the uptake of contaminated
drinking water. The relevant scenario is puddles on s@b

&

Puddle scenario: Mammals taking water from pl\zgl%les formed on the soil surface of a field when a (heavy)
rainfall event follows the application of a pesti&@% to a crop or bare soil.
9

According to the recommendation givenq?%ove the puddle scenario is considered to be relevant for the
intended use in oilseed rape. Q

However, due to the characteristics Qj.btoﬁe exposure scenario in connection with the standard assumptions
for water uptake by animals (see bglow), no specific calculations of exposure and TER are necessary when
the ratio of effective application rate (in g/ha) to relevant endpoint (in mg/kg bw/d) does not exceed 50 in the
case of less sorptive substanceéquoc < 500 L/kg) or 3000 in the case of more sorptive substances (K, = 500

L/kg). ;\\o‘\
A comparison of the relev%@ endpoints with the effective application rate for S-2200 is presented below.
2
Table B.9.3.3.3-1: Rifs,%to mammals exposed via contaminated drinking water
& Effective Ratio
Crop S iﬁﬂﬁ;ﬂf Application Koc [L/kg] LDSZ{/EOEVb][mg Application
S Rate [g ai/ha] 9 Rate:Endpoint
) 'S Acute 200 > 499.2 (product) <04
[ & 44
Ollseed rapey Long-term 200 X 166 <12
N

As the sé‘t?o for S-2200, a less sorptive substance, is below 50, the risk is indicated to be acceptable. The risk
from&@gtabolites formed in the water is likely to be covered by the safety margins for the active ingredient.
>
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B.9.3.34 Overall conclusions -9
$

The available data on mammalian toxicity for the active substance S-2200 and the risk assessment inécate
an acceptable risk to mammals via dietary exposure. In addition, the risk to mammals from plant r’r}g}'abohtes

bioaccumulation or via the drinking water is considered to be low.

<Z)
N
S
B.9.4 Effects on bees (Annex IIA 8.3.1, 1lIA 10.4) ®b
&
<
B.9.4.1 Acute Toxicity (Annex IIA 8.3.1.1, IlIA 10.4.1) Ol}(b
Q
Active Substance O
S

Reference:

Author(s), year:
Report/Doc. number:
Guideline(s):

GLP:

Deviations:

Validity:

S-2200 TG - Acute Oral and Contact Toxicity to th% Honeybee Apis mellifera
L. in the Laboratory Q@
Vergé, Emmanuelle, 2009 ;Zr\\o

Report No.: ROW-0002, Study No.: S09- 023@:

OECD Guideline 213 and 214 @0)

Yes Q_

Oral toxicity test: Due to technical reasgﬁs the temperature was down to 21.5 °C
for a total period of approximately 24$fours. The results of the control and
reference item treatment groups shéwed that the deviation had no impact on the
validity of the study. b\Q

Contact toxicity test: Due to teghnical reasons the temperature was down to 22.5
°C for a total period of appraximately 6 hours and the relative humidity was up to
78 % for total period of approximately 20 hours. The results of the control and
reference item treatmeg?groups showed that the deviation had no impact on the
validity of the study

Acceptable 8§\

Material and Methods:
Test substance:
Reference:

Solvent:

Test species:

Type of test:

Number of organisms:

Oral toxicity test:

Applied concentratiois:

(@)
T@st conditions:
Q‘I’est parameter:

O »
§ Contact toxicity test:
Q.

S
f§

S-2200 tecQ_ﬁ%al purity: 93.4 %, batch: ST-0811G

Perfekthloé’ BAS 152 11 1), dimethoate, purity: 42.2 %, batch: FRE-000627
Acetorl@

Apis @@Ilifera L., young worker honey bees

Ao@fe oral and contact limit test

F‘We replicates with 10 bees for both controls, the reference item treatments and

ﬁhe test item treatment groups

Control: 50% aqueous sucrose solution

Solvent control: 1 % acetone aqueous sucrose solution

Test item: 100 pg ai/bee (limit test)

Reference item: 0.08, 0.11, 0.14 and 0.18 ug dimethoate/bee

The test item was dissolved in acetone before the 50 % aqueous sucrose solution
was added and offered to the bees. The test bees were starved for 2 hours before
they were fed with the solutions. After six hours, the feeding troughs were
exchanged with clean feeders containing 50 % aqueous sucrose solution and the
retrieved containers re-weighed to determine the quantity of feed consumed.
Temperature: 21.5 — 26.5 °C, relative humidity: 55 - 70 %, no light

Mortality counts and checks for behavioural abnormalities were made after
exposure for 4, 24 and 48 h.
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Applied concentrations:

Test parameter:

Test conditions:
Test parameter:

Findings:
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Control: tap water -9
Solvent control: acetone (,:\'Q
Test item: 100 g ai/bee (limit test) JOO
Reference item: 0.10, 0.15, 0.23 and 0.34 ug dimethoate/bee (50\

A 2.0 uL droplet of the appropriate solution of S-2200 dissolved in acq{&ne was
administered to the thoracic surface of CO,-anaesthetised bees withi*a hand-held
microapplicator. Solvent control bees were similarly dosed with ag@tone and
control bees were subjected to the anaesthetisation procedure Gfly.

After application the bees were returned to the test cages anc[§eed with a 50 %
sucrose aqueous solution ad libitum. Q)Q)

Temperature: 22.5 — 25.5 °C, relative humidity: 56 - 78 "éﬁ\o light

Mortality counts and checks for behavioural abnormaljt\fés were made after
exposure for 4, 24 and 48 h. o

Oral toxicity test: The actual consumption per beed'ﬁ\the oral test was 110.71 ug
ai/bee of technical S-2200. No behavioural differeénces between the test item
treated bees and the control bees were obse\gﬁad during the entire test period.

See Table B.9.4.1-1. @0)
Q_

Table B.9.4.1-1: Effects of S-2200 on Apis mellifera followin%&-h oral exposure in an acute toxicity

test (mean cumulative mortality) Y
Nominal dose [pg ai/bee] Morta,r\'rg\} (corrected mortality ) [%)]
(consumed) 24 h 8\\ 48 h
Control (sugar solution) 0.0 (-)\QSO 0.0 (-)
Solvent control (acetone) O.QC@) 2.0 (-)
Treatment ,\6\'
100 (110.71) Q.\O (2.0) 2.0 (0.0)
Reference item ,\O\)
0.08 (0.09) .2 200() 220 (-)
0.11(0.12) S 46.0() 56.0 (-)
0.14 (0.15) L 86.0 (-) 90.0 (-)
0.18 (0.20) el 96.0 (-) 98.0 (-)
Test siibstance: 24h / 48h LDso > 110.71 g ailbee
Reference: 24 h L@%’ = 0.12 pg dimethoate/bee (95 % C.I. 0.11 — 0.12 ug ai/bee)
48 h LDsp-="0.11 ug dimethoate/bee (95 % C.I. 0.10 — 0.12 pg ai/bee)

& Corrected mortality calculated Wit@

e mortality of the acetone control group. Corrected mortality was calculated according to the

formula of Abbott (1925), modifieg}’by Schneider-Orelli (1947).
AN

&
Findings: OQ’A Contact toxicity test: One apathetic bee was observed during the entire 48 h test
& period of the contact toxicity test. No additional behavioural effects were observed
Q$ during the entire test period.
(\0 See Table B.9.4.1-2.
be

Table B.9.é@._-2: Effects of S-2200 on Apis mellifera following 48-h contact exposure in an acute
toxicity tést (mean cumulative mortality)

%_ ld [ iibee] Mortality (corrected mortality %) [%]
inal dose ai/bee
g\b He 24 h 48 h
[
o Control (tap water) 2.0(-) 2.0(-)
(OO Solvent control (acetone) 0.0 (-) 2.0 (-)
AF Treatment
Y 100 2.0 (0.0) 2.0 (0.0)
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Nominal dose [ug ai/bee] Mortality (corrected mortality %) [%] \\0)
24h | 48h (S
Reference item . OJV

0.10 8.0 (6.1) 16.0 (14.3) 0‘50

0.15 54.0 (53.1) 62.0 (61.2)\(@\’

0.23 76.0 (75.5) 76.0 (75.5).

0.34 68.0 (67.3) 68.0 (6&8)

Test substance: 24 h / 48 h LDso > 100 pg ai/bee é\
Reference: 24 h LDsp = 0.16 pg dimethoate/bee (95 % C.I. 0.15 - 0.18 g alltée
48 h LDsg = 0.15 pg dimethoate/bee (95 % C.I. 0.13 — 0.17 pg &u/beeb‘b

& Corrected mortality calculated with the mortality of the tap water control group. Corrected mortality wéé\talculated according to the

formula of Abbott (1925), modified by Schneider-Orelli (1947).

Conclusions:

Validity criteria:

x
i

48 h LDsp > 110.71 pg ai/bee (oral toxicity) Q@
48 h LDso > 100 ug ai/bee (contact toxicity) &
The mean mortality of the controls in the oralgﬂd contact toxicity test was about 2
% which is in the line with the recommendetglmaxmum mortality of 10 %
according to the OECD guidelines. )

The 24 h LDsg values of the reference‘.i\t&n (dimethoate) in the oral (24 h LDso =
0.12 ug ai/bee) and contact (24 h L%‘Q— 0.16 pg ai/bee) toxicity tests were within
the recommended range of 0.10 —&35 g ai/bee (oral) and 0.10 — 0.30 ug ai/bee
(contact), respectively. b\Q

In the contact toxicity test a vofime of 2 pL of solution was chosen in deviation to
the guideline recommendatien of 1 pL, since a higher volume ensures a more
reliable dispersion of the test item. Experience of the test facility has proven that
higher volumes are sui@%le and no adverse effects on the outcome of the study
are to be expected. 'B% RMS agrees with the applicant that under consideration
of the results of the?}}?tudy it can be concluded that the use of a higher volume has
no impact on th%&tcome of the acute contact toxicity test.

]
Formulation Q)o)
&
Q@
Reference: S- 2200{3\§SC Acute Oral and Contact Toxicity to the Honeybee Apis

Author(s), year:
Report/Doc. number:

melllt&a L. in the Laboratory
Vecé?e Emmanuelle, 2010
géport No.: ROW-0023, Study No.: S10-02870

Guideline(s): A‘&)ECD Guideline 213 and 214
GLP: )0 Yes
Deviations: 4" None
Validity: . Q$ Acceptable
o
&
Material and k@thods:
Test subst S-2200 25 SC, purity: 24.96 %, batch: C09-5F101G
Referenc@* Perfekthion (BAS 152 11 1), dimethoate, purity: 414.8 g ai/L, batch: 90924-06
Solven(& None
Test@pemes Apis mellifera L., young worker honey bees
Ty@e of test: Acute oral and contact dose-response test
.‘Io\meer of organisms: Five replicates with 10 bees for control, the reference item treatments and the test
,QQ\ item treatment groups

Oral toxicity test:

Q
S
&
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Applied concentrations:

Exposure route:

Test conditions:
Test parameter:

Contact toxicity test:
Applied concentrations:

Test parameter:

Test conditions:
Test parameter:

Findings:

bov
Control: tap water -9
Test item: 6.25, 12.5, 25, 50 and 100 ug ai/bee s:\'Q
Reference item: 0.06, 0.08, 0.11 and 0.15 pg dimethoate/bee JOO
The test item was dissolved in tap water before the 50 % aqueous sucro@>
solution was added and offered to the bees. The test bees were starved for 2
hours before they were fed with the solutions. After six hours, the f%?ﬁng troughs
were exchanged with clean feeders containing 50 % aqueous sucfése solution
and the retrieved containers re-weighed to determine the quang@] of feed
consumed. Q

Temperature: 24.5 °C, relative humidity: 52 - 65 %, no Iightz,o)

Mortality counts and checks for behavioural abnormaliti%ﬁvere made after
<

exposure for 4, 24 and 48 h. N
Ni
Control: tap water o

Test item: 6.25, 12.5, 25, 50 and 100 pg ai/bee s>

Reference item: 0.10, 0.15, 0.23 and 0.34 pg@:‘methoate/bee

A 2.0 uL droplet of the appropriate solutionﬁS-ZZOO 25 SC dissolved in tap
water was administered to the thoracic smﬁf_::lce of CO,-anaesthetised bees with a
hand-held microapplicator. Control be@%vere subjected to the anaesthetisation
procedure only. C}(b

After application the bees were retdfned to the test cages and feed with a 50 %
sucrose aqueous solution ad Iibgu .

Temperature: 25 °C, relative @ﬁnidity: 64 %, no light

Mortality counts and checkgﬁor behavioural abnormalities were made after
exposure for 4, 24 and 483.

In the contact toxicity t\q;;?the mortality rose by more than 10% between the 24
and 48 hour assessr@nts and therefore the observation period was prolonged up
to 72 hours. 89

Oral toxicity test‘qﬁo mortality in the control or test item treatment groups was
observed in the oral toxicity test. In addition, no sublethal effects were observed
throughout&ﬁe 48 hour test period. See Table B.9.4.1-3.

@
Table B.9.4.1-3: Effects of S-22Q9Q25 SC on Apis mellifera following 48-h oral exposure in an acute
toxicity test (mean cumulativg)%ortality)

Nominal dose [ug ai/beg\]\é\ Mortality [%]

(consumed) Q@ 24 h 48 h

Control (sugar solutléﬁ) 0.0 0.0
Treatment(,

6.25 (7.15Y 0.0 0.0

12.5 (1423) 0.0 0.0

25 @7.78) 0.0 0.0

50(56.48) 0.0 0.0

460 (109.25) 0.0 0.0
«QReference item

< 0.06(0.07) 0.0 0.0

<& 0.08(0.09) 8.0 10.0

o 0.11 (0.13) 30.0 42.0

o 0.15 (0.17) 72.0 88.0

.&\ Test substance: 24h / 48h LDsy > 109.25 ug ai/lbee
) Reference: 24 h LDsp = 0.15 pg dimethoate/bee (95 % C.I. 0.12 — 0.17 ug ai/bee)
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Nominal dose [pg ai/bee] Mortality [%] ~\0.>\
(consumed) 24 h ‘ 48 h s\%
48 h LDsg = 0.14 ug dimethoate/bee (95 % C.I. 0.12 — 0.15 ug ai/bee) ~<'0V

"J

Findings: Contact toxicity test: In the water control group of the contact toxwﬂyghgst 2%
mortality was observed during the 72 hours observation period The ighest
mortality of 14% was observed in the group treated with 25 ug alﬂgee 72 hours
after application. In the highest dose level of 100 pg ai/bee nodnortality was
recorded over the 72 hours observation period. This shows@;at the mortality was

not dose related. In addition, no sublethal effects were oté@rved throughout the

72 hour test period. o>
See Table B.9.4.1-4. 5;\
N
Table B.9.4.1-4: Effects of S-2200 on Apis mellifera following 48-h con@ct exposure in an acute
toxicity test (mean cumulative mortality) Jzz,
Nominal dose [ug ai/bee] Mortality (correc;@d mortality %) [%]
24 h £%8h 72h
Control (tap water) 0.0 (-) £2.0¢(9) 2.0(-)
Treatment (},\\U
6.25 0.0 (-) & 6.0(4.1) 6.0 (4.1)
12.5 0.0 (-) < 6.0 (4.1) 6.0 (4.1)
25 0.0 (-) (§> 14.0 (12.2) 14.0 (12.2)
50 2.0 (2.0) n}‘o 2.0 (0.0) 2.0 (0.0)
100 0.0 (-) ,;Qv 0.0 (- 2.0) 0.0 (- 2.0)
Reference item QO
0.10 . @8) 18.0 (16.3) 20.0 (18.4)
0.15 52.@%2.0) 52.0 (51.0) 54.0 (53.1)
0.23 7[@6(74.0) 78.0 (77.6) 84.0 (83.7)
0.34 _78.0 (78.0) 78.0 (77.6) 78.0 (77.6)

Test substq%e: 24 h /48 /72 h LDsg > 100 pg ai/bee
Reference: 24 h LDs #0.18 ug dimethoate/bee (95 % C.I. 0.16 — 0.20 ug ai/bee)
48 h LDsp = O(Zj% Mg dimethoate/bee (95 % C.I. 0.14 — 0.18 ug ai/bee)
72 h LDsp 50.16 pg dimethoate/bee (95 % C.I. 0.13 — 0.18 ug ai/bee)

# Corrected mortality calculated with tiie mortality of the tap water control group. Corrected mortality was calculated according to the
formula of Abbott (1925), modified chneider-Orelli (1947).

%
%

Conclusions: 4@18 h LDso > 109.25 g ai/bee (oral toxicity)

QS)Q) 72 h LDsg > 100 pg ai/bee (contact toxicity)
I The mean mortality of the controls in the oral and contact toxicity test was 0 and 2
\(b % which is in the line with the recommended maximum mortality of 10 %
& according to the OECD guidelines.
OJQ(Z> The 24 h LDs, values of the reference item (dimethoate) in the oral (24 h LDg, =
§ 0.15 g ai/bee) and contact (24 h LDs, = 0.18 ug ai/bee) toxicity tests were within
Q\O the recommended range of 0.10 — 0.35 ug ai/bee (oral) and 0.10 — 0.30 pg ai/bee
> (contact), respectively.
In the contact toxicity test a volume of 2 pL of solution was chosen in deviation to
the guideline recommendation of 1 pL, since a higher volume ensures a more
reliable dispersion of the test item. Experience of the test facility has proven that
higher volumes are suitable and no adverse effects on the outcome of the study
are to be expected. The RMS agrees with the applicant that under consideration

Validity criteria:
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no impact on the outcome of the acute contact toxicity test. g\’\&
(o)
&
. {
B.9.4.2 Bee brood feeding test Q:Q
_ S
Not required. <
(o)
O
B.9.4.3 Cage tests (Annex IlIA 10.4.3) é@
S@
Not required. o
Q
X
B.9.4.4 Field tests e
X
- N3
Not required. IS
$
B.9.4.5 Summary of effects on bees ’§
S
X
Table B.9.4.5-1: Summary of effects of S-2200 and S-2200 25 SC c&?)honey—bees
O
Test substance Exposure route Endpoint & Value Reference
X
| 48 h LD S 110.71 i/b
$-2200 ora * & Ho alibee Verge, E., 2009
contact 48 h LDso &~ >100 pg ai/bee
oral 48hLlDsy .17  >109.25 ug ailbee ,
S-2200 25 SC S . Vergé, E., 2010
contact 72hLDso &y > 100 pg ai/bee
Q‘)U'
<
*QQ)
B.9.4.6 Risk assessment for honey bees-

Honey-bees may be exposed to formulated S-&OO by direct spraying of the plant protection product while

bees are foraging on flowers and weeds p‘gésent in or adjacent to the crop treated. They may also be

exposed through contact with fresh or dryCresidues or by oral uptake of contaminated pollen, nectar and

honey dew. The LDsg-values (48 h) for gral and contact toxicity of the active substance and the formulation

S-2200 25 SC are above 100 pg/bee, @icating a low toxicity. The toxicity of the technical active substances

and the formulation active substancgb comparable.

The intended single rate for winte;&%ilseed rape is 0.2 kg ai/ha. In accordance with the Guidance Document

on Terrestrial Ecotoxicology u%&r Council Directive 91/414/EEC (SANCO/10329/2002) the acute risk for

bees was expressed as a Hazard Quotient (Qy) calculated by the following formula (single application rate in

g/ha, LDsg in pg/bee): ,‘D\\

>

Hazard quotient (Qy) = @Application rate/LDs
<’

Table B.9.4.6-1: R,§k to honey-bees from oral and contact exposure to S-2200 and S-2200 25 SC in
winter oilseed réne

g Apolicati -
pplication rate Endpoint
Test subst %e Exposure route )
I@Q P [g ai/ha] [Hg ai/bee] Q
K
%\ oral 48 h LDso > 110.71 <18
S2200 1x 200
Q)Q contact 48 h LDsp > 100 <20
C§ oral 48 h LDsp > 109.25 <1.8
) -2200 25 SC 1x200
le) contact 72 h LDso > 100 <20

'~
N
<3 The resulting Hazard Quotients are clearly below the trigger of 50 indicating a low risk to honey-bees after
< the use of $-2200 25 SC according to GAP.
S

§V'
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S
B.9.5 Effects on other arthropod species (Annex IIA 8.3.2, llIA 10.5) foo
2
B.9.5.1 Acute toxicity (Annex 1A 8.3.2, llIA 10.5.1) ~Q(D
2

Reference: S-2200 25 SC: Toxicity to the Aphid Parasitoid, Aphidius rhop@siphi De

Stefani Perez (Hymenoptera, Braconidae) in the Laboratory @ate Response

Ny
;
S
&

Test) &
Author(s), year: Klug, Thomas, 2010a o’\;b
Report/Doc. number: Report No.: ROW-0021, Study No.: S10-02868 QG
Guideline(s): Mead-Briggs et al. 2000 (IOBC) S
GLP: Yes %\Q
Deviations: None ,59
Validity: Acceptable L
NI
\(Zr
Material and Methods: -9

Test substance:
Reference:

Test species:

Type of test:

Number of organisms:

Treatments:

Exposure route,

duration:
O
&
s
LS
. (@)
Feeding: &
be
Test condlggﬁs
s\O
S
Tes§arameters
@?atIStICS

S-2200 25 SC; batch no.: C09-5F101G, sed content: 24,96 %
Perfekthion (BAS 152 11 1), dlmethoate(batch no.: 90924-06, analysed content:

414.8 g/L \\
Adult wasps Aphidius rhopal03|ph| @ Stefani Perez (Hymenoptera: Braconidae),
<48 hold ) Q

Acute contact laboratory test b\

4 replicates with 10 wasps (5<#ales and 5 females) for each treatment group.
Reproduction: The fertility s&t was conducted for the control group and for the test
item groups treated with 62.5, 125, 500 and 1000 g ai’ha. Up to 17 randomly
chosen surviving females were tested in each treatment group.

Control: deionised er

Toxic standard: 0 L/ha (40 % Dimethoate, EC)

Test item: 62.5,;$25, 250, 500, 1000 g ai/ha

treatments am%ﬂ'ed with a calibrated sprayer in 200 L water/ha

The test units were made up of two glass plates fitted to the top and bottom
sections @a steel casing perforated with holes. The holes provided, variously,
ventilati®n (through mesh covers), an entrance aperture for introducing and
feediﬁ@ the wasps. After the sprayed residues had dried on the glass plates the
tesfunits were assembled with the treated surfaces of the plates facing inwards
a@d wasps introduced.

AQT:or the assessment of the parasitic capacity a pot containing 10-15 barley

seedling infested with > 100 Rhopalosiphum padi was placed on a seed tray.
Female parasitoids were introduced individually into each fertility cage.

Exposure time: 48 h, parasitisation period: 24 h, post-parasitation period: 11 days.
A honey water solution and a sugar water solution (20 % saccharose) was added
ad libitum.

Temperature: 18.0 — 20.5 °C; relative humidity: 63 - 79 %, 16 h light and 8 hours
darkness for mortality and reproduction phase, 1000 - 1400 lux for the exposure
and the 24 h parasitation phase and 4000 — 7500 lux for the reproduction phase.
Mortality and behavioural abnormalities were assessed 1, 2, 24 and 48 h after
introduction of the wasps to the test units.

Mortality: Fisher's Exact Test (one-tailed, p < 0.05) was used to detect significant
difference between Bonferroni-Holms corrected mortality data of each test item
treatment group and the control group.
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e
Reproduction: Shapiro-Wilk’s Test was used to test for normality and -9

homoscedasticity. The Bonferroni U-Test was conducted to detect significanﬁ&
differences between the treatment and control groups. The ER5q was basagoon

reproduction data and was calculated by Probit procedure. ‘9
Findings: No statistically significant effects of S-2200 25 SC on mortality compa@% to the
control were found at any test item rate. \\‘Q
A statistically significant reduction in reproduction was found bet &n the control
group and the test item rates up from and including 250 g ai/ha:%
See Table B.9.5.1-1. Q
@0)
Q
Table B.9.5.1-1: Summary of the effects of S-2200 25 SC on A. rhopalosiphi L@]owmg exposure on
glass plates for 48 h under laboratory conditions o)
Mortality * " -
(out of 40 wasps/treatment) {Eswasnatlon efficiency
$-2200 25 SC (nominal) X )
: Meangumber of Reduction of
[g ai/ha] . Corrected :
Mortality [%] mortality [%] b mumpgtes per female reproduction rate
Y S £SD [%]
Q
Control 0 0 <~ 19.9+93 -
62.5 2.5 2.5 S 174156 12.6
125 0 0 4 18.2 + 7.4 8.5
250 0 0 . (00 11.8+80* 40.7
500 10 10 & 129+78* 35.2
1000 10 10 Q? 87+93* 56.3
Reference item 100 ** 1196) n.a. n.a.

& Mortality, calculated as mean value of 4 replicates of each treatnﬂe‘ﬁt, based on the number of dead and moribund wasps.

® Corrected mortality according to Schneider-Orelli (1947).
* Statistically significant effects compared to the control (Bon
** Statistically significant effects compared to the control (Fi

n.a....not available

Conclusion; 48 h LRy > 1ooc@ ailha
ERs5o = 757. 2&,a|/ha (reduction of reproduction)
Validity criteria: According \L the IOBC guideline (Mead-Briggs et al., 2000) the study is

S

froni U-Test, one-tailed, p < 0.05)

e

)

r's Exact Test, Bonferroni-Holms corrected, one-tailed, p < 0.05).

con3|deret§valld because the mean mortality in the control group was < 13 %
(actual; (QQ/ the mean mortality in the reference group was = 50 % (actual: 100
%), tb@ mean control parasitisation rate was > 5 aphid mummies per surviving
fen@le (actual: 19.9 mummies/female) and no more than two females of the
&ﬂrol group failed to produce mummies (actual: no female of the control group
Atf%uled to produce mummies).

O
&
Reference: \(Z? S-2200 25 SC: Toxicity to the Predatory Mite, Typhlodromus pyri Scheuten
\0 (Acari, Phytoseiidae) in the Laboratory (Rate Response Test)
N
Author(s), yegg? Klug, Thomas, 2010b
Report/Doc:“humber: Report No.: ROW-0022, Study No.: S10-02869
Guidelin@§\ Blimel et al., 2000
GLP: Q Yes
Dev@wons None
ity: Acceptable
b"

-9
,QQ\NIateriaI and Methods:

Q
S
&

Test substance:

S-2200 25 SC; batch no.: C09-5F101G, analysed content: 24,96 %
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Reference: Perfekthion (BAS 152 11 1), dimethoate, batch no.: 90924-06, analysed contents
$

414.8 g/L S
Test species: Typhlodromus pyri Scheuten protonymphs, < 24 h old .@O
Type of test: Acute contact laboratory test (50
Number of organisms: 4 replicates with 20 individuals for each treatment group Q;Q
Treatments: Control: deionised water Q\\‘Q

(o)

Exposure route,
duration:

Feeding:
Test conditions:

Test parameter:

Statistics:

Findings:

Table B.9.5.1-2: Su

Toxic standard: 12 mL/ha (40 % Dimethoate EC) >
Test item: 62.5, 125, 250, 500 and 1000 g ai/ha. é@

The test item was sprayed in 200 L/ha on the glasses. &

One exposure unit consisted of two cover slides (glass) wh@% were put together
at the longer sides with a narrow gap between the indeséBover slides were
placed on tissue paper which again was placed on topﬁf a wet foam rubber. To
avoid the escape of the mites a barrier of sticky magﬁ'al was added. This test
arena was transferred to a plastic tray filled with d@J nised water. The narrow gap
between the two cover slides was filled with water by capillary forces to provide
the mites with water. ) o}*

Protonymphs were exposed to dried residuégfor 14 d.

Pollen (birch and bean) <

Temperature: 23.5 - 26°C; relative hu‘.\r@@ity: 66 - 80 %, 16 h photo period, 4200
lux. O\(b

The climatic chamber was ventilated during the study.

Mortality (the number of dead rrgt‘es, together with any trapped in the glue barrier
or missing) was assessed 3 a&@fg 7 days after introduction of the protonymphs to
the test units. Q@

Reproduction: On day 7 gf-exposure the sex of the test organisms was
determined. The numbgf*\of eggs laid and the number of live and dead juvenile
stages per female wg% counted and removed afterwards at day 9, 11 and 14.
Mortality: Fisher's E&act Test (one-tailed, p < 0.05) was used to detect significant
difference betw Bonferroni-Holms corrected mortality data of each test item
treatment group and the control group.

Reproducti@o’éhapiro—Wilk's Test was used to test for normality and
homoscedé’sticity. The Dunnett’s t-Test was conducted to detect significant
differeo@e between the treatment and control groups.

No sig‘fﬁficant effects on mortality and reproduction in the treatment groups were
fo,u\éﬁ compared to the control.

See Table B.9.5.1-2
N

2

ry of the effects of S-2200 25 SC on Typhlodromus pyri following exposure on

glass plates for 7 d@ys under laboratory conditions

> Mortality after 7 days ? .
S-2200 25 SC (n&](zi)nan (out of 80ymites/treat?/nent) Reproduction (days 7 - 14)
ai’h ] -
o ,@T vortality (9 | SRR | per female mite 25D | reproduction [

Céhtrol 1.3 s 8.3+1.3 :

«362.5 3.8 25 77+12 7.2
mQ\' 125 3.8 2.5 7.3+13 12.0
& 250 1.3 0.0 9.1+1.2 -9.6

SO 500 1.3 0.0 8.3+0.7 0.0

O 1000 25 1.2 76+1.8 8.4

/\\\\ Reference item 61.3* 60.8 n.a. n.a.

<3 n.a....ngt availablg . . ‘ ‘
\% A negative value indicates an increase in reproduction compared to the control.
S

§V'
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* Statistically significantly increased compared to the control (Fisher's Exact Test, one-tailed, p < 0.05) .©
@ Mean mortality, based on the number of missing (escaping) and dead mites. \\'Q\
® Corrected mortality according to Schneider-Orelli (1947). 6\

-9
Conclusion: 7 d LRs, > 1000 g ai/ha &
ERs > 1000 g ai/ha o
Validity criteria: According to the IOBC guideline (Blimel et al., 2000) the study is considered valid

because the mean mortality in the control group was < 20 % on day 7 (actual: 1.3
%), the mean mortality (control corrected) in the reference groap range between
50 % and 100% (actual: 60.8 %) and the cumulative mear}\(ﬁjmber of eggs per
female in the control (from day 7 to day 14) was = 4 egqé(z&r female (actual: 8.3

eggs (female). 5
\Q
N3
B.9.5.2 Semi-field or field tests (Annex IlIA 10.5.1, IlIA 10.5.2) &
<
. L
Not required. >
N
Y
()
4]
Q_
B.9.5.3 Summary &
&
Table B.9.5.3-1: Summary of effects of S-2200 on non—targg&-arthropods (laboratory studies)
_ _ Rate &
Test species Exposure Test item [g ailhg Type of effect Effect [%0] Reference
g ai/hg
G
625 25(12.6
% (
. 5125 Corrected 0/85
Aphidius Contact with \bQ 250 mortality / 0/407
thopalosiphi dried residues S-2200 25 o\) 500 Reproduction 10/35.2 Klug, T.,
on treated SC b 2010a
(adults) ¢ 1000 10/56.3
glass plates {\b
203 48 h LRsp > 1000 g ai’ha
& ERso = 757.2 g ai/lha
Qg\f 62.5 25/7.2
. ,@Q 125 Corrected 25/12.0
Typhlodromus | COMactwith G 250 mortality / 0/-96
. dried residuesQ S-2200 25 . Klug, T.,
pyri .O 500 Reproduction 0/0
on treated<s SC 2010b
(protonymphs) < 1000 1.2/84
glass pl%és
Q)A 7 d LRso > 1000 g ai’ha
O ERso > 1000 g ai/ha
X/
3
B.9.5.4 (QSK assessment for non-target arthropods

residues y oral uptake of contaminated food.

A riskéassessment for non-target arthropods was performed according to the recommendations of
ESCQRT Il. In the first tier hazard quotients were calculated for exposure in in-field and off-field areas
aco®\fding to the following formulas:

[&;
X2

&
Non-targeetg{ni%ropods may be exposed to formulated S-2200 by direct spraying, contact with fresh or dry

application rate x MAF
LRs,
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&
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drift factor X2
application rate x MAF x . B \\'Q\
. vegetation distribution factor “
HQ ofr_siclg = COITection factor x O
LRs, 0
&
Q
drift factor = % drift/100 (90 %ile drift according to Ganzelmeier et al. 1995) \~_0®

The correction factor and the vegetation distribution factor were set to 10. Drift fig@es were chosen
according to crop type in 1 m distance. The intended use for winter oilseed rape is a@]gle rate of 0.2 kg

ai/ha, hence no MAF is applied. 03
(%4}
N
Table B.9.5.4-1: HQ calculations for Aphidius rhopalosiphi and Typhlodromg@ pyri in winter oilseed
ra 2%
pe 2
Species Application rate | o | it o4 LRsp & HO HQ
[g a|/ha] [g a@] in-field off-field
3%
Aphidius rhopalosiphi 1 >4$000 <0.2 < 0.006
200 2.77
Typhlodromus pyri 1 ,,_091000 <0.2 < 0.006
~
&
All HQ-values for both indicator species and the in-field and gﬁ—field area are below the trigger of 2 and
indicate a low and acceptable risk. (OO\
RS
&

Based on the results of the studies adverse effects q§>the reproduction of Aphidius rhopalosiphi were
identified. At test rates up from and including 250 g ai/h4 statistically significantly effects on the reproduction
rate (number of mummies per female) were observe%. However, only at the highest test concentration of
1000 g ai/ha adverse effects of greater than 50% \@re shown. Hence, the ER5y was calculated to be 757.2 g
ai/ha. Sb

In the following a risk assessment was cor’Q@cted taken into account the determined ERsy values for A.

rhopalosiphi and T. pyri and the calculated f@ci’d and drift rates for the intended use in winter oilseed rape.

&

Table B.9.5.4-2: HQ calculations for (/gghidius rhopalosiphi and Typhlodromus pyri in winter oilseed
rape X

o
. Application ERso Field rate Drift rate In-/off-field risk
Species o . . .
rate @l/ha] [g ai/ha] [g ai/ha] [g ai/ha] acceptable?
Aphidius rhopalosiphi . O’\\ 757.2 Yes/Yes
] x> 200 200 5.54
Typhlodromus pyri 4 > 1000 Yes/ Yes
2

<
Overall conclusion: QS)
Both in- and off-fi%d exposure to formulated S-2200 do not cause unacceptable effects to populations of

terrestrial non-taéet arthropods if S-2200 is applied according to the intended use conditions.
&

,Oe/‘
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B.9.6 Effects on earthworms (Annex IIA 8.9, IlIA 10.6.3) ‘:&\
(o)
B.9.6.1 Acute toxicity (Annex 1A 8.9.1, llIA 10.6.1.1) CO@
{
Q
Active substance
S
O
(@)

Reference:

Author(s), year:
Report/Doc. number:

Artificial Soil Test
Stabler, D. (2009)
Sumitomo Chemical Co. Ltd Report No.: ROW-0006 QG

Guideline(s): OECD 207, 1ISO 11268-1, EC method C.8. (88/302/EEC<}}
GLP: Yes (certified laboratory) 5)\
Deviations: None of relevance ,\&
Validity: Acceptable L
N

\(Zr
Material and methods: -9
Test substance: S-2200, purity: 93.4 %, batch: ST-081 1GQg)o’

Test species:

Number of organisms:
Weight, age:

Type of test, duration:
Applied concentrations:

Control:
Toxic standard:

Test conditions:
Test substrate:

Substrate/test vessel:
Temperature:

Light regime:

Test parameters:

O
&
s
&
Statistics &
Q‘Zr
(%]
&
s\O
&
&
Finditgs:
pisture
@Fk:
&Q Mortallty

<)
S
&

Earthworm (Eisenia fetida andrei)
4 replicates each with 10 individuals p’Q?treatment, control and solvent control
Average weight: 301 — 450 mg/worrn}(badults with clitellum, 7 - 9 months
Laboratory acute test, 14 days Q\
100, 178, 316, 562 and 1000 \test item/kg soil dw corresponding to 93.4, 166,
295, 525 and 934 mg active idgredient/kg soil dw
Untreated control (deinoisﬁWater for moistening) and solvent control (pure
acetone and delnonlsed{@ater for moistening)
2-chloroacetamid was\h»utlnely tested as toxic reference item in a separate study
at concentrations OIQ& 13, 22, 36 and 60 mg/kg soil dw.

9
Artificial soil accﬁbding to OECD 207: 10 % sphagnum peat, 20 % kaolin clay,
69.76 % indu@ial sand (fine sand dominant with more than 50 % of the particles
between 50t&and 200 microns), 0.24 % calcium carbonate (the soil pH was
adjusted@'G.O + 0.5 at the start of the test before adding the test item)
750 g wet weight in 1 L glass vessels
18 - 30 °C
Cq@ﬁnuous illumination (400 — 600 Lux)
@sessments of mortality, abnormalities in behaviour and pathological symptoms

A%vere performed 7 and 14 days after exposure to the test item by visual

examination. Body weight of surviving earthworms was determined individually at
the end of the study. pH and the soil water content were measured at the
beginning and the end of the study.

The NOEC was determined as the highest concentration with no statistically
significant difference in mortality and/or body weight loss to the solvent control.
Body weight loss was analysed with Dunnett’s t-Test (p < 0.05). Mortality data
were analysed using Fisher's Exact Test. The LCs, was determined using Probit
Procedure (Gompertz distribution based on the goodness of fit values).

35.1-35.8% (0d), 32.6 — 35.1 % (14 d)

6.17 - 6.28 (0 d), 6.63 —6.93 (14 d)

No mortalities occurred in the controls. A single mortality was observed in the 93.4
mg ai/kg soil dw group at day 14. 47.5 % mortality were noted in the next higher

\.
&

January 2014 §

\J
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o
dose group of 166 mg ai/kg soil dw. No worm was found still alive in all other t@tb
item groups. o>
Toxic standard: LCsq: 11.7 mg/kg soil dw (lower limit: 11.0, upper limit: 12, g?ng
/kg soil dw) (50
Behavioural effects: Neither abnormalities in behaviour nor pathological symptoms were o@%rved at
the 7 day and 14 day assessments. \
Body weight: The body weight loss of the test organisms in the test item treat éht groups with

surviving earthworms was 11.9 % (93.4 mg ai/kg soil dw) and 1822 % (166 mg
ai/kg soil dw) compared to the initial weight. In the untreated ¢ontrol group the
average body weight loss was 5.5 % of the initial weight, inghe solvent control
group the average body weight loss was 7.4 % of initial. éR%sults are summarised
in the table below.

&
Table B.9.6.1-1: Effects of S-2200 on mortality and the mean body weig(h(t(\of Eisenia fetida
S-2200 Mean mortality Mean body weight [ mg/worié.?(SD) bMéaan chahnge idn
[mg/kg soil dw] on day 14 [%] Day 0 [g] Qay 14 [g] ody va('jg[;]' 0d-
Control @ 0.0 355.8 (9.8) @‘?36 4 (15.4) -19.4 (-5.5 %)
Solvent control ° 0.0 353.2 (4.7) A\ 327.1 (10.2) -26.1 (-7.4 %)
93.4 25 377.7 (8.7) 19 332.6(5.3) -45.1 (-11.9 %)
166 47 5* 384.1 (10.0) 314.2 (11.6) -69.9 (-18.2 %)**
295 100* 385.3 (19.1) ,\\(0 n.d. n.d.
525 100* 372.5 (6.6) .~ n.d. n.d.
934 100* 359.3 (15;3},’ n.d. n.d.
NOEC (body weight):93.4 mg ai/kg soil dw
NOEC (mortality}\';@SA mg ai’kg soil dw
LCso = 168 mg ai’kg soil dw (Iowerﬂj‘\r)nit: 155, upper limit: 193 mg ai/kg soil dw)

* statistically significantly different from the solvent control ( er's Exact Test, p <0.05)
** statistically significantly different from the solvent contr unnett’s t-Test, left sided, p < 0.05)

2 deionised water only 2)
® deionised water and acetone QO
N
o
Conclusion: LCso = 168 mg ai/&g soil dw

NOECortaiity = @gﬂ mg ai’kg soil dw
NOEC,0q4y Whe.@ 93.4 mg ai’kg soil dw

Validity criteria: The morta}ﬁ in the solvent control did not exceed 10% at the end of the test. The
averagei\&s of biomass of the worms in the solvent control did not exceed 20%.

\\,
Metabolites \0@
2
lo 2\
Reference: QSJ Acute Toxicity of 2-COOH-S-2200 on Earthworms, Eisenia fetida Using an
(§ Artificial Soil Test
Author(s), year: % Gehrig, M. (2011a)

)
Report/Doc. nuyimber: Sumitomo Chemical Co. Ltd Report No.: ROW-0029

Guideline(s)éQ OECD 207, 1ISO 11268-1, EC method C.8. (88/302/EEC)
GLP: § Yes (certified laboratory)
Deviatiq\hg: None of relevance
Validity> Acceptable
N
Material and methods:
-Test substance: 2-COOH-S-2200, purity: 99.0 %, batch: 317-001-47-1
,& Test species: Earthworm (Eisenia fetida andrei)

Number of organisms: 4 replicates each with 10 individuals per treatment, control and solvent control

Q
S
&
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Weight, age: Average weight: 300 — 450 mg/worm, adults with clitellum, at least 2 months in\fob
age, but less than 1 year s:\'Q

Type of test, duration: Laboratory acute test, 14 days JOO

Applied concentrations: 100, 178, 316, 562 and 1000 mg active ingredient/kg soil dw (50\

Control: Untreated control (untreated quartz sand) and solvent control (quartz Q}%d and
acetone) gg

Toxic standard: 2-chloroacetamid was tested as toxic reference item in a separatg%tudy at
concentrations of 5, 9, 16, 27 and 45 mg/kg soil dw. é@

Test conditions: Q@

Test substrate: 10 % sphagnum peat, 20 % kaolin clay, 69.76 % industrial@ghd (fine sand

dominant with more than 50 % of the particles between gﬁband 200 microns), 0.12
% calcium carbonate (the soil pH was adjusted to 6.0{%.5 at the start of the test
9

before adding the test item) N
Substrate/test vessel: 750 g wet weight in 1 L glass vessels Q&
Temperature: 18.5-215°C q~§
Light regime: Continuous illumination (550 — 750 Lux) o}‘
Test parameters: Assessments of mortality, abnormalities in é@naviour and pathological symptoms

were performed 7 and 14 days after expogﬁre to the test item by visual
examination. Body weight of surviving‘.ggrthworms was determined individually at
the end of the study. pH and the soikWater content were measured at the
beginning and the end of the study?
Statistics: The NOEC was determined as @‘e highest concentration with no statistically
significant difference in morta@? and/or body weight loss to the control. Body
weight loss was analysed with Dunnett's t-Test (p < 0.05). As no mortalities
occurred no respective ségtistical analyses was required.

Findings: D

Moisture: 35.9-38.4 % (0 d), %3.1 —-355% (14 d)

pH: 6.25 - 6.43 (0 d), 675 — 7.11 (14 d)

Mortality: After 7 and 14 d of exposure to the test item no mortality was observed in the
controls and inzany of the test item treatment groups.
Toxic stan : LCs0: 15.7 mg/kg soil dw (lower limit: 14.4, upper limit: 17.1 mg
/kg soil dwj’

Behavioural effects: Neithe[@%normalities in behaviour nor pathological symptoms were observed at
the 7§éy and 14 day assessments.

Body weight: Th@%ody weight change of the test organisms in the test item treatment groups
g’e?s between +1.5 % (1000 mg/kg soil dw) and -2.9 % (316 mg/kg soil dw)

A‘Eompared to the initial weight. In the control groups the average body weight loss
OQ’ was 3.9 % (solvent control) and 6.2 % (control) of the initial weight.
4" Results are summarised in the table below.
QO
\Q)
(\O
be
(&
N
«Q
'S
Q
§
(@)
¥
X2
N
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&
Table B.9.6.1-2: Effects of 2-COOH-S-2200 on mortality and the mean body weight of Eisenia fet[’é%

2-COOH-S-2200 Mean mortality Mean body weight [mg/worm] (SD) Mggg c\tl%g‘dhetin
[mg/kg soil dw] on day 14 [%] Day 0 [g] Day 14 [g] 0d y h dg[gj
Control @ 0.0 356.3 (10.1) 342.5 (8.7) ;\@8 (-3.9)
Solvent control ° 0.0 351.7 (11.0) 329.9 (20.0) &1 .8 (-6.2)
100 0.0 342.5 (4.7) 338.2 (4.8) bu -4.3 (-1.3)
178 0.0 349.6 (11.6) 344.5 (24.4) (’\@ -5.1 (-1.5)
316 0.0 359.7 (10.3) 349.4 (3.2) 4 -10.3 (-2.9)
562 0.0 342.1 (9.9) 342.3 (19.4) AQ,V‘ -0.2 (0.1)
1000 0.0 349.5 (9.9) 354.8 (10.3);\\.\J -5.3 (1.5)
NOEC (body weight): 1000 mg/kg soil dw N
NOEC (mortality): 1000 mg/kg soil dw o
LCso >1000 mg/kg soil dw IS
2 quartz sand @
® quartz sand and acetone \{z}'
-9
Conclusion: LCso >1000 mg/kg soil dw S
NOECortaity = 1000 mg/kg soil dw éz_

NOECyody wheight = 1000 mg/kg soil dw O

Validity criteria:

<

The mortality in the solvent control dida%t exceed 10% at the end of the test. The

average loss of biomass of the wormthS?the solvent control did not exceed 20%.

N

Q)Qg}
(Z)&
\'
(@)

Reference:

Author(s), year:
Report/Doc. number:

Acute Toxicity of 5—(‘\@bH—S—2200 on Earthworms, Eisenia fetida Using an
Artificial Soil Test &’
Gehrig, M. (2011

Sumitomo Chenmgical Co. Ltd Report No.: ROW-0030

Guideline(s): OECD 207, 1S© 11268-1, EC method C.8. (88/302/EEC)
GLP: Yes (certifiedlaboratory)
Deviations: None of rélévance
Validity: Acceptable
b‘b
Material and methods: ~§

Test substance:
Test species:

NS o . :
~Earthworm (Eisenia fetida andrei)

N

X
OOH-S-2200, purity: 97.6 %, batch: 262-005-10-1

Number of organismso(z) 4 replicates each with 10 individuals per treatment, control and solvent control

Weight, age: (§
N

Type of test, d%&ion:
Applied conce?trations:

Control: &
&
s\O
Toxic %éndard:
N

N)
Test conditions:
_Jest substrate:
N

N

O.
S
&

Average weight: 300 — 450 mg/worm, adults with clitellum, at least 2 months in
age, but less than 1 year

Laboratory acute test, 14 days

100, 178, 316, 562 and 1000 mg active ingredient/kg soil dw

Untreated control (untreated quartz sand) and solvent control (quartz sand and
acetone)

2-chloroacetamid was tested as toxic reference item in a separate study at
concentrations of 5, 9, 16, 27 and 45 mg/kg soil dw.

10 % sphagnum peat, 20 % kaolin clay, 69.76 % industrial sand (fine sand
dominant with more than 50 % of the particles between 50 and 200 microns), 0.12
% calcium carbonate (the soil pH was adjusted to 6.0 + 0.5 at the start of the test
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before adding the test item) X2
Substrate/test vessel: 750 g wet weight in 1 L glass vessels g\’\&
Temperature: 18.5-21.5°C JOO
Light regime: Continuous illumination (550 — 750 Lux) (50\

Test parameters:

Statistics:

Findings:
Moisture:
pH:

Mortality:

Behavioural effects:

Body weight:

Assessments of mortality, abnormalities in behaviour and pathologicalz}glmptoms
were performed 7 and 14 days after exposure to the test item by visgal
examination. Body weight of surviving earthworms was determin%@mdividually at
the end of the study. pH and the soil water content were measuféd at the

o N
beginning and the end of the study. Q
The NOEC was determined as the highest concentration w@%no statistically
significant difference in mortality and/or body weight Ios%t% the control. Body
weight loss was analysed with Williams test (p < O.OS%J\Q‘he LCsx value could not

be calculated. N
@
S
35.9-37.9% (0d), 33.0-37.3% (14 d) S
6.25 —6.50 (0 d), 6.75 —7.16 (14 d) S

After 7 and 14 days only one single mortali&gb\was observed in the 100 mg/kg soil
dw treatment group. No further mortalitie&/ere noted in any of the other groups.
Toxic standard: LCso: 15.7 mg/kg soilgﬁ\(lower limit: 14.4, upper limit: 17.1 mg
/kg soil dw) O\(b

Neither abnormalities in behaviour-for pathological symptoms were observed at
the 7 day and 14 day assessments.

The body weight change of th@‘%st organisms in the test item treatment groups
was between +0.6 % (1003&@/kg soil dw) and -11.2 % (178 mg/kg soil dw)
compared to the initial weight. In the control groups the average body weight loss
was 3.9 % (solvent cor&%l) and 6.2 % (control) of the initial weight.

Results are summari@éd in the table below.

<
)

Table B.9.6.1-3: Effects of 5—COOH—S—ZZQ% on mortality and the mean body weight of Eisenia fetida
5-COOH-5-2200 Mean mortality (g,‘ Mean body weight [mg/worm] (SD) Msggyc\tlvzzrilgﬁtin
[mg/kg soil dw] on day 14 [%]c\)@ Day 0 [g] Day 14 [g] 0d—14d [gj

Control @ 00 & 356.3 (10.1) 342.5 (8.7) -13.8 (-3.9)
Solvent control ° 0.0 X0 351.7 (11.0) 329.9 (20.0) -21.8(-6.2)

100 0,05 334.1 (4.3) 336.2 (12.9) 2.1 (0.6)
178 @0 354.2 (9.0) 314.5 (21.9) -39.7 (-11.2)
316 0.0 357.7 (10.4) 345.5 (8.5) -12.2 (-3.4)
562 2 0.0 363.5 (9.3) 337.4 (15.5) -26.1(-7.2)
1000 -2 o0 345.8 (10.9) 330.3 (14.3) -15.5 (-4.5)

& NOEC (body weight): 1000 mg/kg soil dw
(§ NOEC (mortality): 1000 mg/kg soil dw
> LCso >1000 mg/kg soil dw
& quartz sand N

® quartz sand anfacetone

Conclusj@_:

X
&

&

V%@?ity criteria:
[&;

-9
<SComment RMS:

;
S
&

LCso >1000 mg/kg soil dw

NOECortaity = 1000 mg/kg soil dw

NOEC,04y wheight = 1000 mg/kg soil dw

The mortality in the solvent control did not exceed 10% at the end of the test. The
average loss of biomass of the worms in the solvent control did not exceed 20%.

It is noted that the same controls were used for the acute earthworm studies with the
metabolites 2-COOH-S-2200 and 5-COOH-S-2200. Assuming that the studies were
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performed in parallel this procedure is not considered to invalidate the studies. \.Q@b
X
&
&
B.9.6.2 Sublethal effects (Annex Il1A 8.9.2, llIA 10.6.4) Q:Q(D
N
Active substance §
Q>
Reference: Sublethal Toxicity of S-2200 TG to the Earthworms Eiseni ‘étida in Artificial
Soil S
Author(s), year: Ganssmann, M. (2011) ~Q<Z)
Report/Doc. number: Sumitomo Chemical Co. Ltd Report No.: ROW-0027 ,\\6\
Guideline(s): OECD 222, ISO 11268-2 \}5}
GLP: Yes (certified laboratory) £
Deviations: None of relevance ;\\o{\
Validity: Acceptable O
&
Material and methods: Qg’
Test substance: S-2200 TG, purity: 93.4 %, batch: ST-QgSﬂG
Test species: Earthworm (Eisenia andrei) (‘D\\

Number of organisms: 4 replicates per treatment and 8 re@ﬁ\:ates per control, solvent control and positive
control, each with 10 individuals. &

Weight, age: Mean: 390 - 546 mg/worm, 9-1{§}months old with a clitellum

Type of test, duration: Laboratory sublethal test, 8 gg)eks

Applied concentrations: Nominal: 0 (control, solverl@:ontrol), 3.8, 7.5, 15, 30, 60 mg ai/kg soil dw

Solvent/vehicle: Acetone, quartz sand QO

Toxic standard: Carbendazim (formul@d as Nociolex) was tested in the testing facility in a
separate toxic refergﬂce item study at 0 and 0.653 mg ai/kg soil dw.

Test conditions: >

Test substrate: Artificial soil, 10% sphagnum peat, 21 % kaolin clay, 69 - 70 % industrial sand

(fine sand dqujnant with more than 50 % of the particles between 50 and 200
microns), aﬁ)rox. 1 % calcium carbonate — precipitated extra pure (the soil pH
was adqu{%d to 6.0 £ 0.5 at the start of the test before adding the test item), 10 g
air dr'ey(pfinely ground cow manure per 1 kg substrate,
Water content was adjusted to 55 % WHCmax.

Substrate/test vessel: 5%&9 dry substrate + 10 g quartz sand/test container (1000cm?)

Temperature: 49. - 20.5°C

Light regime: Q,A 16 hours light (400 — 650 Lux) / 8 hours dark
Feeding: QSJ One day after application earthworms were fed with 4 g finely ground cow manure
(§ per vessel on the soil surface. On day 7, 14 and 21 food was added to the soil
5\ depending on the feeding activity. After 28 days 4 g food was added for the
,§‘ reproduction test and units were moistened with 4 g deionised water.
Test paramgot@rs: Mortality, behavioural abnormalities and pathological symptoms were recorded 28
§ days after application. Body weight was recorded individually at test initial and
Q\O after 28 days of exposure. The number of offspring was determined after 56 days.
(Z)Q pH and soil water content were determined at the beginning of the test and 56
Gyé\ days after application.
Sg.?tistics: Reference parameter for all evaluations was the solvent control.
~§0 Normality of data was tested using the Shapiro-Wilks test. Homoscedasticity was
AN

tested using Levene's test for body weight change and reproduction, followed by
William's test (two-tailed) for the body weight change and reproduction capacity (p
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< 0.05). R

Findings: g\’\&

Water content: Day 0: 28.4—31.4 % o
Day 56: 27.1 - 31.0 % &

pH: 6.25 — 6.36 (day 0), 6.93 — 6.99 (day 56) Q:Q

Toxic reference item Toxic reference item: A statistically significant reduction in reproduc‘(ﬂ‘on and mean
body weight change was observed at 0.653 mg ai/kg soil dw.

Mortality: After 28 days, no mortality of adult earthworms was observed iggany of the test
item treatment groups or the control groups. Q

Body weight: In the solvent control, the mean body weight change was 4@%’2 % and in the

control the mean body weight change was 30.9 % in relan to the initial weight.
Statistically significant differences as compared to the\é?)lvent control occurred at
the highest test item treatment group. 0

Reproduction capacity: = The mean number of juveniles in the solvent contro and in the control was 193.6
and 211.3, respectively. A statistically significantieffect on reproduction in
comparison to the solvent control was noted aj515, 30 and 60 mg ai/kg soil dw.

S
Q
Table B.9.6.2-1: Effects on mortality and reproduction of Eisem%_fetida in a sub-chronic test
. Solvent .O
Test item control control (‘Z;'\ S-2200
(9]
Exposure . ; 4B 7.5 15 30 60
[mg ai/kg soil dw] O
Mortality of adult earthworms [%] >
after 28 d 0 0 0 0 0 0 0
Mean weight change [mg/worm] 169.8 137.0@ 144.5 143.5 173.6 170.5 129.3
Mean weight change [%] 38.2 SO,Q.V 32.2 32.6 39.9 38.1 29.3%
Mean number of Juveniles/replicate 193.6 1.3 2145 217.3 155.5 187.0 153.5
(+SD) (10.6) 1) (15.9) (12.1) (10.4) (5.8) (11.6)
— — O
Reproduction [%] (deviation from _ OQ +9.1 +10.8 +12.2 19.7* 3.4* 20.7*
control)

P
(§\C5o > 60 mg ai/kg soil dw
NQE Coody weight = 30 mg ai/kg soil dw
Creproductlon = 7.5 mg ai/kg soil dw
9O NOECoveral = 7.5 mg ai/kg soil dw

" Statistically significantly different to the so(lgant control (William's Test, descending order, two sided, p < 0.05)

&

Conclusion: EC5Q\9 60 mg ai’kg soil dw
OF Chody weight = 30 mg ai/kg soil dw
ECreproduciion = 7.5 mg ai/kg soil dw
&' NOEC gyeran = 7.5 mg ai/kg soil dw
Validity criteria: QSJ The average mortality of adults in both controls was < 10 %. The number of
QO

&S juveniles per vessel in both controls was = 30. The coefficient of variance of

5\ reproduction in both controls was < 30 % (solvent control: 10.6 %; control: 9.1 %).
&
Qrz%
B.9.6.3 @0) Field studies
N

«Q
Not reaimred since the risk assessment (see Risk assessment for earthworms (Annex IlIA 10.6.1)) indicates
an agbeptable acute and long-term risk for earthworms regarding the intended uses. Therefore, no higher tier

risk;assessment is required.
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B.9.6.4 Summary of effects on earthworms \Q\(O
>
Table B.9.6.4-1: Summary of effects of the active substance S-2200 on earthworms 5\
LCso/ECso NOEC >
Substance Species Endpoint Time [mg/kg soil [mg/kg soil R&erence
dw] dw]
Eisenia fetida |  Mortality 14 d LCso=168 934 Stab'er D.,
o 2009
S-2200 Reproduction ¢’ | Ganssmann
- . . <
Eisenia fetida Body weight 56 d ECso> 60 7.5 mQ M., 2011
Metabolite é)\ .
2-COOH-S- Eisenia fetida Mortality 14 d LCso>1000 @00 Gehrig M.,
2011a
2200 A
i <
Metabolite o _ . & Gehrig M.,
5-COOH-S- Eisenia fetida Mortality 14d LCs>1000 (57 1000
S 2011b
2200 Q>
Bold written values were used for the risk assessment. S
* The ECs, for reproduction and body weight change could not be calculated, but it is assun}gﬁ to be greater than 60 mg ai’kg soil dw.
N
X
. X2
B.9.6.5 Risk assessment for earthworms (Annex IlIA 10.6(.2)13

TER values for earthworms were calculated as the ratio between acute effect concentrations (LCs) or
sublethal no observed effect concentrations (NOEC), respec};yely, and the maximum initial PEC.y. The
PEC,,; used for the 1% tier risk assessment is based on the g§hxmum plateau (minimum plateau plus single
application) and was calculated to be 0.067 mg/kg (see. fate section). No plateau was calculated for the
metabolite 5-COOH-S-2200. The relevant PECg; is 0. 012§?ng/kg

&
Acute effects
é\Q
Table B.9.6.5-1: TER acute for earthworms . <
\ .
> 14 d LCso max PECsj .
GAP use Test substance Q [mg ai/kg soil dw] [mg/kg soil dw] TERA Trigger
Oilseed rape, S-2200 ?f) 84 * 0.067 1254 10
200 g ai/ha 5-COOH-S-2200 > 500 * 0.011 > 45455 10
* corrected by a factor of 2 due to the log Pow of %?200 > 2 (3.51 for S-2200, 2.88 for 5-COOH-S-2200, estimated with KOWIN)
o
Long term effects Q(b
Table B.9.6.5-2: TER Iong-term@r earthworms
> NOEC max PECsoil ;
GAP use OCFest substance [mg ailkg soil dw] [mg/kg soil dw] TERLT Trigger
Oilseed rape @b
’ 0 _ *
200 g ailha \% S-2200 3.75 0.067 56 5

* corrected by a factor of 2 du@ to the log Pow of S-2200 > 2 (3.51 for S-2200)

Active substance(zgnd formulation

The calculated 'éRA value for the active substance S-2200 is well above the trigger value of 10, thus the
acute risk to Sarthworms after the application according to GAP use in oilseed rape can be considered as
low.
Further @g the long-term risk for earthworms from exposure to the active substance was considered to be
acceptable. The TER(y value for the long-term exposure was calculated to be 54. Hence, S-2200 is expected
not tg%ose an acute and long-term risk for earthworms when applied according to GAP.
The}7|sk assessment for earthworms is based on toxicity studies with the technical active substance S-2200.
I\huther an acute toxicity study nor a sub-lethal reproduction study with the lead formulation S-2200 25 SC
&Q\Nas submitted by the applicant.
1) According to the Guidance Document on Terrestrial Ecotoxicology (SANCO/10329/2002) studies like
§ earthworm reproduction studies should be conducted with the formulated product instead of the active
Q.

§V'
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substance. However, considering the low acute and reproductive toxicity of the active substance to
earthworms the risk for earthworms can be assumed to be acceptable considering exposure to théglead
formulation. Co£0
{

; Q
Metabolites )

5-COOH-S-2200 was found to be the only potentially relevant metabolite in soil and a requcifoive acute risk
assessment was performed. The second metabolite 2-COOH-S-2200 does not occur at amounts >10% and
is therefore not considered to be relevant for the risk assessment. A long-term risk ass@gfsment based on a
study addressing effects on reproduction should be performed for substances with a @Dgof between 100 and
365 and/or the number of application is between 3 and 6 on a case by case basis@bhe worst-case DTy, for
5-COOH-S-2200 in the laboratory is 454.4 days, the geometric mean is 93.04-days. As the GAP only
includes one application and the TER values for the acute and the long-term [,)Js for the parent and for the
acute risk for 5-COOH-S-2200 are quite high, no further chronic study is cons{@%red necessary.

<
&
B.9.7 Effects on soil non-target macro-organisms (Annexgi*A 8.14, IllIA 10.6.6)
S
B.9.7.1 Effects on collembola or gamasid mites Qg)

According to the Guidance Document on Terrestrial Ecotox%bqogy under Council Directive 91/414/EEC
(SANCO/10329/2002) studies on other soil macro- organlsmsogbollembolan gamasid mites) are only required
for persistent active substances or metabolites with a DTg‘g\between 100 and 365 days and a standard HQ
for arthropods (A. rhopalosiphi and T. pyri) of greater tha;§2

The worst-case DTgy of the active substance S-2200 i5925 days and the standard HQ values for arthropods
are below the trigger of 2. Additionally, the acute andc%ng—term earthworm toxicity studies indicate a low risk
for earthworms from exposure to the active substa&@e S-2200.

No DTgq is available for the metabolite 5-COOI3§-2200. The worst-case DTy is 454.4 days, the geometric
mean is 93.04 days. The long DTy, was n‘@ghly due to slow degradation of the parent compound in this
study. As the degradation of the parent cc@pound in the field was demonstrated to be more rapid, also the
DTgos for 5-COOH-S-2200 can be expect@@to be substantially shorter.

Based on the available information«@e risk for other soil macro-organisms can be assumed to be low.
Therefore, neither a collembolan r@roduction study nor a test on gamasid mites is required for the active

substance S-2200 and its metab%ﬁte 5-COOH-S-2200.
S
S
B.9.7.2 Effects o(xz,,ézﬁe degradation in litter bags (Annex IlIA 10.6.7)
3\
According to the Gu@%’nce Document on Terrestrial Ecotoxicology under Council Directive 91/414/EEC

(SANCO/10329/2005()(Iitter bag tests are only required for persistent active substances or metabolites with a
DTgor of greater tb\ﬁh 365 days, effects on soil micro-organisms greater than 25% after 100 days and a TER 1
for earthworms(Q‘Pless than 5.
The worst-c a@ DTgor of the active substance S-2200 is 225 days and therefore below the trigger value of
365 days. lPaddition, the effects on soil micro-organisms were observed to be below 25% after 28 days of
exposur@nd the TER_t for earthworms was above the trigger of 5.

'S
The @%rst-case DTggiap for the metabolite 5-COOH-S-2200 is above 365 days (454.4 days), but as explained
aé@x/e the DTy is likely to be considerably shorter.

-Based on the available information the risk regarding soil degradation can be assumed to be low. Therefore,
.& no litter bag study is required for the active substance S-2200.

Q
S
&



X
-120 - &
Mandestrobin — Volume 3, Annex B.9 Ecotoxicology January 2014 r\)@
O\J
O
B.9.7.3 Risk assessment of other soil non-target macro-organisms \Q\@
S

Based on the available information for the persistence of the active substance S-2200 and the metalﬁ%lite 5-
COOH-S-2200 in soil and the low toxicity towards soil organisms like earthworms, soil micro-org nisms and
non-target arthropods the risk for soil macro-organism can be assumed to be low. Therefore, n%‘ﬁher studies
with other soil macro-organisms (collembolan, gamasid mites) nor litter bag tests are required <&

bo°
9

B.9.8 Effects on soil non-target micro-organisms (Annex IIA 8.10, IlIA 1@%

(%4}

Q
B.9.8.1 Nitrogen and carbon mineralisation S
\’\\
Active Substance RS
@
Reference: Effect of S-2200 TG on the Activity of the So%(R/hcroﬂora
Author(s), year: Gehrig M., 2011¢c x\
Report/Doc. number: Sumitomo Chemical Co. Ltd Report No.: R@/ 0028
Guideline(s): OECD 216 and 217 <&
GLP: Yes >
X
Deviations: None O\Q?
Validity: Acceptable @
D
>

Material and methods: @Q’
Test substance: S-2200 TG, purity analysgg) 93.4 %, Batch No.: ST-0811G
Test species: Soil microflora

Type of test, duration: Nitrogen and carbon trg‘h\sformatlon test, 28 days
Applied concentrations:  Untreated and solve@}control 0.3 mg ai’kg soil dw, 1.5 mg ai/kg soil dw
Solvent/vehicle: Acetone / quartz sﬁd

Toxic standard: Sodium chlonde&O g ai/kg soil dw

Test conditions: Q)

Test substrate: Common %ﬁ%ultural soil (characterized as medium loamy sand), collected on
January 26"’ 2011 at a depth of 0 - 20 cm, from a field located in Offenbach,
Germa@/:

dry V\é‘?ght [%]: 95.0; pH: 6.8; total organic carbon [%] based on soil dw: 1.03;
mlqﬁbbhal biomass [mg C/100 g soil dw] calculated from respiration activity: 17.3;
roblal biomass [% of the TOC] calculated from respiration activity: 1.68; NO; ™
fﬂ\l [mg /kg soil dw]: 12.3; total nitrogen [% NJ: 0.09; WHC,,.x [%]: 35.45
C) Texture (DIN 4220): 8,3 % clay, 27,7 % silt, 64,0 % sand,
%" Forthe nitrogen turnover the soil and finely ground Lucerne meal were mixed
Q$ before application to achieve a final concentration of 0.5 % of soil dw.

(\5\ For the short-term respiration a concentration of 300 mg glucose/100 g soil wet
be weight was used.
Test design® 3 replicates/treatment group (soil subsamples of approx. 1100 g)
Incubatio@.’ 20 + 2 °C in the dark, about 45 % WHC,,ax
Test p(gf%\meters: Soil dry weight and pH were determined 0, 7, 14 and 28 days after application.
§ Nitrogen mineralisation: Soil nitrogen content was determined 0, 7, 14 and 28
S days after application of the test item.
.(Ob Soil nitrification was determined by measuring the NO3 contents of aqueous sall
,QQ\ extracts by means of calibrated ion sensitive electrode and Orion expandable

lonanalyser.
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Statistics:

Findings:
pH:

Effects test item:

7

O

Carbon mineralisation: Short-term respiration was measured in soil samples take
0, 7, 14 and 28 day after test initiation by means of the OxiTop® method. Th\(’-'z\vQ
principle of the OxiTop® is the measurement of the decrease of pressure 'ugqhe
test bottles as a result of the oxygen consumption by microbial activity. (59\

The rate of oxygen consumption during the measurement period was é%termined
within the first 12 hours. o~

The results of the nitrification and short-term respiration measur nts were
tested for normality using Shapiro-Wilk's test and residual analysis. Homogeneity
of variances was tested using Levene's test or Bartlett's test..or the nitrogen
content at day 28, the nitrogen turnover (nitrate-N formatiog, rate of the last
sampling interval (14 day sampling to 28 day sampling),ég’ the nitrate-N
formation rate of the whole study period (0 day samplj@ to 28 day sampling) and
for the short-term respiration the data comply with thb@requirements for a multiple-
t-test. Hence, the Dunnett's t-Test was used to analyse the data for significance.

Nitrogen turnover: 7.19 — 7.40 (start), 7.12 — 7.14 (end)

Short-term respiration: 6.61 — 6.84 (start), %@4 —6.87 (end)

Nitrogen turnover: Regarding the nitrate (%ntent at day 28, the nitrate formation
rate for the interval between the 0 dax\\egmpling and the 28 day sampling as well
as for the interval between the 14 day’sampling and the 28 day sampling no
statistically significant differences Were detected between the control and soil
treated with 0.30 mg ai/kg soil dry weight and 1.5 mg ai/kg soil dw.

After 28 days of incubation the mean deviations to the solvent control of the
amount of nitrate-N and themitrate formation rates were below the threshold value
of 25 %, except for the value for the nitrate formation (day O - day 28) at 0.3 mg
ai’kg soil dw (26.2 % deViation to the solvent control).

Short-term respiration? The short-term respiration rate in soil treated with the test
item at 0.30 and 1.:?§mg ai’kg soil dry weight did not differ significantly from the
solvent control at study termination (28 day incubation). Deviations from the
solvent contraol at test end were -1.47 % at 0.30 mg ai/kg soil dw and -2.01 % at
1.5 mg ai/lg?sot’)il dw. Tabulated results are presented in the table below.

@
Table B.9.8.1-1: Effects of S-2299%n nitrogen transformation

&
NOs; N LeveIE\b NOs; N formation rate | NOs N formation rate | NOs N formation rate
Test item (Day 28)§ (bay 0-7) (Day 0 — 14) (Day 0 — 28)
mg ailkg \5@0/ f % of % of % of
soil dw 4 A w0 . 0 O . 0 O . 0 O
mg/lc;\g/;vsoﬂ Q-k(b solvent mg\:\l;gasou solvent m(?\fvljgason solvent mgvlvljgason solvent
control® y control® y control® y control®
Solvent 252 - -0.746 - 0.164 0.461 -
control
Control 28.1 11.5 -0.707 -5.23 0.329 101 0.546 18.4
0.30 29.4 16.7 -0.760 1.88 0.650 113 0.582 26.2°
1.5 28.1 11.5 -0.810 8.58 0.443 170 0.536 16.3

® negative vq\@ indicates inhibition, positive value indicates stimulation
e regardedsg; not treatment related

x
Tablg\@Q.S.l—Z: Effects of S-2200 on glucose induced short-term respiration

J
O§ Respiration rate Respiration rate Respiration rate Respiration rate
Test item (Day 0) (Day 7) (Day 14) (Day 28)
\{0 mg ai/kg
" soil dw mg % of mg % of mg % of mg % of
CO2/h/kg solvent CO2/h/kg solvent CO2/h/kg solvent CO2/h/kg solvent
soil dw control® soil dw control® soil dw control® soil dw control®

\.
&

$
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-rl;’?gStalit/ir; Respiration rate Respiration rate Respiration rate Respiration ragg)
soil dw (Day 0) (Day 7) (Day 14) (Day 28)5\
N
Solvent 9.91 - 9.55 - 9.03 - 748 |2 -
control 1®)
Control 10.5 5.95 9.64 0.942 9.24 2.33 7.43 \({Z 0.668
0.30 10.3 3.94 9.49 -0.628 8.89 -4.55 7.370\‘ -1.47
1.5 9.63 -2.83 8.93 -6.49 8.63 -4.43 7.&3) -2.01
? negative value indicates inhibition, positive value indicates stimulation é@
v
Conclusion: After 28 days of incubation the deviations between control s@ and soil treated

with S-2200 (applied with dose rates of 0.3 and 1.5 mg aﬂ@% soil dw) was < 25 %,
thus S-2200 had no adverse effects on nitrogen- and cq@bon—transformation of soil

micro-organisms. \}5)\
Validity criteria: Coefficient of variation in the control < 15 %
Comment RMS: The deviation the nitrate formation (day 0 - day 28) at 0.3 mg ai’kg soil dw was

26.2 % compared to the solvent control at the end of study, but the test was not
prolonged. According to the study author thigdeviation was not considered
treatment related as no effect >25% werquﬁserved at the higher treatment rate.
The argumentation of the study author gah be followed and the study is
considered valid and useful for the ri&@assessment.
(OO
N
.Q
B.9.8.2 Summary of effects on non-target micro-organisms

<
Table B.9.8.2-1: Summary of effects n non-target n#cro-organisms

N . Effects
Test substance | Test parameter Test concen%@lon Time (deviation from control) Reference
i 0.3 mg ai/kg soil d 262 %°%*
S-2200 Nitrogen gaikgsoldw | o jove 2
mineralisation 1.5mg ,adfﬁg soil dw 16.3 % Gehrig M.,
Carbon 0.3 mg ai/kg soil dw -1.47 %" 2011c
S-2200 . g 28d
mineralisation 1.5 mg ai/kg soil dw ays -2.01 %"
#NOs - N formation rate (Day 0 — 28) o)
® Respiration rate (Day 28) \g)
* regarded as not treatment related @)
o
Q
Y
B.9.8.3 Risk assesstﬁ’t for non-target micro-organisms

Q
. O
S-2200 did not significanlo‘lw affect the activity of the soil micro-flora respiration and soil nitrogen

transformation under test(ﬁnditions at application rates up to 1.5 mg ai/kg soil. The relevant PEC was the
maximum plateau of O.@ mg ai/kg (minimum plateau plus single application).
Thus the exposure concentrations used in the tests was approximately 4 and 22 times higher than the
maximal expected REC,; when applied according to the GAP.
No study with the lead formulation S-2200 25 SC was submitted by the notifier. According to the Guidance
Document on Terrestrial Ecotoxicology under Council Directive 91/414/EEC (SANCO/10329/2002) studies
like soil micrg-flora studies should be conducted with the formulated product instead of the active substance.
However,@a study with the technical active substance is available, the information on formulation toxicity is
dispensa,kble with regard to the risk assessment.
The rélevant metabolite 5-COOH-S-2200 occurs at an amount of 18.3 % after 60 days and it can therefore
nobbe expected to be covered by the available test with the parent compound. However, the acute study
vtﬁ earthworms and also further data with aquatic organisms indicate that the metabolite is less toxic than
(Q\(f’he parent compound and no further studies are considered necessary.
.~ Regarding the risk of the different isomers it can be assumed that the behaviour in different soils is
comparable and therefore no further information is considered necessary for the assessment of S-2200.

;
S
&
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o
According to the results of the data provided for the active substance S-2200 it can be assumed that thqcblsk
for soil micro-organisms is low when applied according to the GAP. 6\\
B.9.9 Effects on other non-target organisms (flora and fauna) believed to be a [g( (Annex
IIA 8.6) Q
(o)

B.9.9.1 Effects on terrestrial non-target plants \Q)b

&

0)
Reference: S-2200 25 SC: Toxicity Effects on the Seedling Emerg:@nce of six Species of

Author(s), year:
Report/Doc. number:

Plants Q
Sindermann, Anne B., Porch, John R., Krueger, Henyo., Martin, Kathy H., 2012a
Report No.: ROW-0045; Study No. 166-202

Guideline(s): OECD 208

GLP: Yes

Deviations: None )
Validity: Acceptable Qg)

Material and Methods:
Test substance:

Reference substance:

Test species:

Test soil:

Type of test:
Number of organisms:

Applied concentrations:

Test duration:
Test units:
Test procedure:
<
Test conditions:
Test parameters:

(®)
Statistics®

\\OQ
\(b

S-2200 25 SC; batch no.: 009—5F16?G, purity: 24,96%, average density: 1.054
g/mL N
S-2354 (S-2200 S-isomer), purity: 99.4%, batch: AS 2263a
S-2167 (S-2200 R-isomer), ejt:rlty 99.8%, batch: AS 2262a
Monocotyledonae: Wheatﬁrltlcum aestivum, Poaceae), Corn (Zea mays,
Poaceae) <
Dicotyledonae: Cucumpber (Cucumis sativa, Cucurbitaceae), Soybean (Glycine
max, Fabaceae), T%l%ato (Solanum lycopersicum, Solanaceae), Lettuce (Lactuca
sativa, Asteraceae)
The test soil was characterised as a loamy sand soil (85% sand, 6% silt, and 9%
clay), and w@a mixture of kaolinite clay, industrial quartz sand, and peat, with
limestone assed to buffer the pH.
Organic(b&rbon content: 0.71%, pH: 6.2
Greenhouse seedling emergence test
Tencseeds per replicate (= pot); four replicates for each treatment group
D§Ponised water control; test item: 200 g ai/ha

days from application onwards

<z)A Plastic pots

The application was performed on the day of sowing of the seeds (pre-
emergence) in an application volume of 200 L/ha water.

Temperature: 17.7-32.8°C; relative humidity: 13.1-86.7 %, light: 16L:8D
Observations for seedling emergence were conducted on 7, 14 and 21 days after
application. On test termination, height measurements and seedling conditional
assessments were made. Plant fresh weight was assessed at test termination.
Statistical analyses were performed using SAS Proprietary Software Version 8.
Since S-2200 is a mixture of two isomers, S-2354 and S-2167, the mean recovery
of S-2200 was calculated by the addition of the results of the analysis for S-2354
and S-2167 from aqueous solutions.

The mean measured concentrations were in the range from 101-103% of nominal.
There were no adverse effects on the emergence, survival, height, dry weight, and
plant condition of the species tested. No treatment group mean was significantly
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different (p > 0.05) from the respective control mean. \Q\(O
9\\
Table B.9.3.3.4-1:; Effects of S-2200 25 SC on seedling emergence .(,,O
Effects on seedling emergence (Reduction compared to cqu?rol)
Test species % Emergence % Survival Dry weight [mg] I—@r)ght [cm]
(% Reduction) (% Reduction) (% Reduction) % Reduction)
. . Control 92.5 100 266 o 449
Trticum aestivum -
200 g ai/ha 97.5 (- 6%) 100 (0%) 244 (8%) @ 44.7 (0%)
Zea mays Control 97.5 100 _ 622 '\Q}Q 56.2
200 g ai/ha 100 (- 3%) 100 (0%) 646 (- 4% 55.2 (2%)
Cucumis sativa Control 97.5 100 4540‘0 14.3
200 g ai/ha 97.5 (0%) 100 (0%) 428(@%) 14.0 (2%)
Glycine max Control 97.5 97.5° 530 214
200 g ai’ha 97.5 (0%) 100 (- 3%) 554 (- 5%) 22.1 (- 3%)
Lactuca sativa Control 75.0 90.2"° 86.7 11.8
200 g ai/ha 90.0 (- 20%) 91.7 (- 2%) ° 70.3 (19%) ° 12.3 (- 4%)
Solanum Control 90.0 100 N 203 13.1
lycopersicum 200 g ai/ha 95.0 (- 6%) 100 (0%) 5 203 (0%) 14.7 (- 12%)

Negative value indicates an increase of emergence, survival, weight and height of thé-seedlings.
# Since the treatment group mean was not statistically significantly different from t%@bontrol group mean this reduction (19%) was not

considered to be an adverse effect. N
® One seedling was noted with signs of visual phytotoxicity. 0
° One to three seedlings died. . (OO
N
.Q
Conclusion: No adverse effects on seedling emergence and shoot biomass were observed in

the seedling emergence test ‘after application of 200 g ai’/ha. The ERs is therefore
considered to be > 200 g,;é) ha for six species of plants and 200 g ai’ha can also
be considered as NOERQO
The mean emergence in the control was at least 70% (actual: 75-97.5%). The
mean control survivéPwas at least 90% (actual: 90.2-100%). The control seedling
did not exhibit vis?ble effects, and the environmental conditions and growing
medium were the same for all test groups of a species.
The validity {gojteria were met with one exception: One L. sativa seedling in the
control gro@b was observed to be necrotic. Since occasional signs of phytotoxicity
are obseQ(%ble in natural conditions the one necrotic seedling was not considered
to be a@%ormal. Control seedlings of all species were considered to be acceptable
for treatment group comparison.
3P
§’D
Reference: @uS—ZZOO 25 SC: Toxicity Effects on the Vegetative Vigour of six Species of
Plants
Author(s), year: < Sindermann, Anne B., Porch, John R., Krueger, Henry O., Martin, Kathy H., 2012b
Report/Doc. number: Report No.: ROW-0046; Study No. 166-203

Guideline(s): OECD 227

GLP: o Yes

Deviationg\.@ None

Validity: S Acceptable

o

Maxveﬁal and Methods:

Té%t substance: S-2200 25 SC; batch no.: C09-5F101G, purity: 24,96%, average density: 1.054
R g/mL

\Q
.& Reference substance: S-2354 (S-2200 S-isomer), purity: 99.4%, batch: AS 2263a

\%0 S-2167 (S-2200 R-isomer), purity: 99.8%, batch: AS 2262a
S
&

§V'
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Test species:

Type of test:
Number of organisms:

Applied concentrations:

Test duration:
Test units:
Test procedure:

Test conditions:
Test parameters:

o
Monocotyledonae: Wheat (Triticum aestivum, Poaceae), Corn (Zea mays, {ob
Poaceae) ’\@
Dicotyledonae: Cucumber (Cucumis sativa, Cucurbitaceae), Soybean (Gl %e
max, Fabaceae), Tomato (Solanum lycopersicum, Solanaceae), Lettuceqf{actuca
sativa, Asteraceae)

Greenhouse vegetative vigour test N
Five plants per replicate (= pot); six replicates for each treatment.group

Deionised water control; test item: 200 g ai/ha; Items were app{@d at a nominal

Q)
S

spray volume of 200 L/ha. (D

21 days from application onwards Q)Q)

plastic pots, bottom watering \\.Q

The application was performed at the 1 to 4 leaf stage@f the plants, depending on
the plant species. 0

Temperature: 18.3 — 32.0°C; relative humidity: 24.0 — 89.8%, light: 16L:8D
Observations for plant condition were made on days 0 (prior to application), 7, 14

and 21 (days after application). Observations of height were made on days 0
(prior to application), 7 and 21 (days after aé?\)lication) After the final observations
were made, plant shoots were collected, dried, and weighed.

Statistics: Statistical analyses were performed us\% SAS Proprietary Software Version 8.
Findings: Since S-2200 is a mixture of two isoyiérs, S-2354 and S-2167, the mean recovery

of S-2200 was calculated by the ad@ition of the results of the analysis for S-2354
and S-2167 from aqueous solutions.
The mean measured concentrations were in the range from 97-103% of nominal.
There were no adverse effegts on the survival, height, dry weight, and plant
condition of the species tgsted. No treatment group mean was significantly
difference (p > 0.05) from the respective control mean.
&
Table B.9.3.3.4-2: Effects of S-2200 25 SC & vegetative vigour

Height [cm] (% Reduction) ) .
Test species % Survival Dry weight [mg]
Day 7 Day 21 o Reduction % Reduction
P &, Day y (% Reduction) | (% Reduction)
‘(b
Trticum aestivum Control [, O  40.2 58.5 100 1.25
200 gaitha R 42.2 (- 5%) 57.8 (1%) 100 (0%) 1.31 (- 5%)
Control, " 45.8 90.9 100 3.00
Zea mays —
200 g aitha 46.7 (- 2%) 92.7 (- 2%) 100 (0%) 3.26 (- 9%)
Cucumis sativa Control 10.6 28.9 100 3.04
200:9 ailha 11.0 (- 3%) 29.7 (- 3%) 100 (0%) 2.84 (6%)
Giveine max ;Eontrol 25.6 99.4 100 ° 4.10
y 200 g ai/ha 25.9 (- 1%) 100.5 (- 1%) 100 (0%) ° 3.78 (8%)
| actuca sativa CL__control 13.6 229 100 2.48
200 g ai/ha 14.1 (- 4%) 22.3 (3%) 100 (0%) 2.72 (- 10%)
Solanum Control 18.2 433 100 3.89
lycopersicum 200 g ai/ha 18.2 (0%) 41.1 (5%) 100 (0%) ° 3.56 (8%)

Negative valuefndicates an increase of emergence, survival, weight and height of the seedlings.

?n the contrﬁgr‘oup the plants showed abnormal appearance, which was inadvertently not receiving water at test termination. This
repI|cate was excluded from day 21 control group height and dry weight means and condition assessment.

® Two pl exhibited possible signs of phytotoxicity on day 21, both showed necrosis and one was also chlorotic and the plants were
somewliat reduced in height in comparison to other plants in the group.

¢ Twa@lants exhibited signs of phytotoxicity at day 14, however the plants were observed to be normal on day 21.
OC)
,@nclusion: No adverse effects on height, survival, dry weight and plant condition were
N observed in the vegetative vigour test after application of 200 g ai/ha. The ERg is

therefore considered to be > 200 g ai/ha for six species of plants and 200 g ai/ha

Q
S
&
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can also be considered as NOER. -9
s@

The germination of seeds used in the test was at least 70%. Survival in theogontrol
group was at least 90% for plant species at test termination (actual: 100?5) The
control seedling did not exhibit visible effects, and the environmental ggnditions
and growing medium were the same for all test groups of a species $

The study is considered valid as all validity criteria according to t%@OECD

guideline were met. <@
<
&(D
(S)
Q
Reference: Evaluation of Herbicidal Activity of De-Xy-S-2200, 2 @BOH S-2200, 5-COOH-
S-2200 and S-2200 5}'
Author(s), year: Takaishi, Masanao, 2010a S

Report/Doc. number:

Report No.: ROG-0002, Study No.: 000-002

Guideline(s): None cited, in-house methods
GLP: No .
N
Deviations: Not applicable 0)
Validity: Test considered as additional mformatlonQ_
KN
P
Material and Methods: O\Q’

Test substance:

Test species:

Type of test:

Number of organisms:

Applied concentrations:

Test duration:
Test procedure:

Test parameters:

Statistics: @0)
FmdmggO\

<&

“
Conclusion:

S-2200; batch no.: 07112F, purit;@gb%

De-Xy-S-2200 (metabolite), batch no.: HS2070313, purity: 100%
2-COOH-S-2200 (metabolite){ batch no.: CTS07017, purity: 99.93%
5-COOH-S-2200 (metabolj@), batch no.: CTS07018, purity: 99.98%

Blackgrass (Alopecurus myosuroides), ltalien ryegrass (Lolium multiflorum),
Barnyardgrass (Echinochloa grus-galli), Giant foxtail (Setaria faberi),
CIeavers/Catchwee@edstraw (Galium aparine), Velvetleaf (Abutilon theophrasti),
Wheat (Triticum aestivum)

Phytotoxic activity screening test

Numbers of crop and weed seeds were 5 and 20 per plot, respectively. Crops and
weeds were@own in a separate pot. Two replicates for each treatment group
De-Xy-S-2200, 2-COOH-S-2200, 5-COOH-S-2200 and S-2200 were formulated
as 8% yww formulation using N,N-diemethylformamide containing 2% w/w Tween
20. Th@ dose rate of 400 g ai/ha (500 L/ha) was applied to the test plants in post-
emé‘?gence application.

%’?days from application onwards

A%The test plants were sown in a plastic pot (8.8 cm in diameter) and cultivated in
<

greenhouse at 25°C (day) and 20°C (night). Soil type was sandy clay (organic
matter content: 1.7%, pH: 5.2).

The herbicidal activity of each chemical was assessed 21 days after application.
Criteria of assessment were stunting, yellowing of plants and inhibition of
germination.

None

None of the chemicals showed herbicidal activity at an application rate of 400 g
ai’ha. None of them showed crop injury on wheat.

The effects of post-emergence exposure of weeds and crops to S-2200 and the
metabolites De-Xy-S-2200, 2-COOH-S-2200 and 5-COOH-S-2200 applied at
rates of 1 x 400 g ai/ha did not have an adverse impact (i.e. phytotoxic
symptoms).



-127 -
Mandestrobin — Volume 3, Annex B.9 Ecotoxicology January 2014 §
$
B.9.9.2 Risk assessment for terrestrial non-target plants 9:@
(o)
The effects of S-2200 25 SC on non-target plants were assessed in two greenhouse trials. The rg@ults are
summarised in Table B.9.9.2-1 Y
Q
<
Table B.9.9.2-1: Summary of effects of S-2200 25 SC on non-target plants QL
Greenhouse vegetative vigour and seedling emergence tests nbv
Toxicity [g ai/ha] Q\'w
Test species Test system ERso vegetative vigour and c&‘b Reference
seedling emergence @ 2
Trticum aestivum > 200 ;\\,\)
Zea mays > 200 xQ Sindermann, A. B.,
Cucumis sativa seedling emergence/ > 200 \}OJ Porch, J. R., Krueger,
Glycine max vegetative vigour > 200 H. O., Martin, K. H.,
Lactuca sativa > 200 2012a,b
Solanum lycopersicum > 200
N
@Q
. . <

B.9.9.2.1 Risk to other non-target organisms Q&

-O

\
A quantitative risk assessment is performed which follows a d@%rmlmstlc TER approach. As specified in the
Guidance Document on Terrestrial Ecotoxicology. Under{()ouncn Directive 91/414/EEC the risk for non-
target plants is considered acceptable if the TER for the most sensitive species is greater than 5.
Spray drift is considered to be the relevant exposure raute for terrestrial non-target plants. Consequently the
PECs can be calculated based on the drift models p.@duced by the BBA (Ganzelmeier et al., 1995; updated
by Rautmann et al., 2001). Qo
The intended field use is in winter oilseed rape with a single rate of 0.2 kg ai/ha. The overall ECs is > 200 g
ai/ha. Q)

2
Table B.9.9.2.1-1: PEC off-field and TER resulting from spray-drift after application of S-2200
Cro No. of Applisation rate Drift rate [%0] PEC TER
P applications C\)& g ai/ha] (distance to field edge) [g ai/ha]
oy
. . Q

Winter oilseed 1 > 200 277 (1m) 5.54 <36.1

rape e

Q
- O
The resulting TER value is @ove the trigger indicating a low risk to terrestrial non-target plants if S-2200 25
SC is applied according &(b AP.
<

B.9.9.2.2 Overall conclusions

The risk to non-target plants due to application of S-2200 25 SC under the intended representative use
conditions is considered acceptable at the regular (1 m) distance to the field edge. No risk mitigation is
required. @0)
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B.9.10 Effects on biological methods of sewage treatment (Annex IIA 8.7) \Q\(/)
X
Active substance 5\

ok
~-

Reference:

S-2200 Technical Grade: Toxicity to Activated Sludge in a Resplr@%n

Inhibition Test &
Author(s), year: Eisner, G., 2010 OQ
Report/Doc. number: Report No. ROW-0018, Study No. C91005 ,@b
Guideline(s): OECD 209 (1984), EC Guideline Annex V - Method C.11 <§
GLP: Yes )
Deviations: None (‘Q
Validity: Acceptable Qo

N

Material and methods:

Test substance:

Reference substance:

Test species:

Type of test, duration:
Applied concentrations:

Nominal:

Test conditions:

Substrate/test vessel:

Incubation:
Test procedure:

Test parameters:

Statistics:

Findinqs/conclusior%:

Oxygen consumption

S-2200, batch: ST-0811G, purity: 93.4 %
3,5-Dichlorophenol, batch: A0201703, purity: 98.8%
Activated sludge 0\)
Source: domestic sewage treatment planfb\RA Ergolz Il, Fillinsdorf, Switzerland
Laboratory aerobic activated sludge m@tlon test, 3 hours
\%
11, 34, 197, 343 and 1071 mg/L ce&!oected for the purity of the test item
(equivalent to 10, 32, 100, 320 and 1000 mg ai/L tap water)
Toxic standard: 5, 16 and 50 mg/L
@&
Activated sludge and synthétic sewage (according OECD guideline) treated with
active substance, referefice substance and inoculum control
Aerated for 3 hours aé&O"C
Aerobic activated slﬁige was incubated for three hours in the presence of various
concentrations of the test item under defined conditions. At the start of the test,
synthetic sewage feed and activated sludge inoculum were added. The inoculum
had a slud ncentration of 2.3 g/L dry weight (corresponding to about 0.9 g dry
material péc’lltre test medium). During the incubation period of 3 hours all test
media a-g% the controls were continuously aerated by intense stirring on magnetic
stwre@to avoid possible foaming and/or stripping of the test item.
Inh@tlon of respiration rate (rate of oxygen uptake).
p%value temperature and dissolved oxygen concentration were determined at
e start and at the end of the test.

@ ECsq of the reference substance was calculated by Probit analyses, NOEC and

ECs5 of the test substances directly from the raw data.

No significant effects (< 15%) on oxygen consumption were observed in the
control and all treatment groups up to a test concentration of 1071 mg ai/L. At the

2) highest test concentration of 1071 mg ai/L, the inhibitory effect increased to 8.8%.
O\@ See Tabke B.9.10-1.
RN
&
TabI@Qé 9.10-1: Effect of S-2200 on the respiration rate of activated sludge
OC) Test Nom|na|. pH Oxygen Oxygen concentration Inhibition
bsubstance concentration consumption rate [mg O2/L] (%] °
S [mg/L] Start | End | [mg Oz/L/min] Start End
Control ° 7.3 8.3 0.998 8.3 8.8 -
Control ° 75 8.2 1.056 8.3 8.0 -




- 129 -

\.
&

Mandestrobin — Volume 3, Annex B.9 Ecotoxicology January 2014 r§
O
Test Nominal pH Oxygen Oxygen concentration Inh|m§%’:
substance concentration consumption rate [mg O2/L] [
[mg/L] Start | End [mg Oz/L/min] Start End &
Toxic standard 5 76 | 82 0.77 8.5 8.8 5243
Toxic standard 16 7.5 8.2 0.268 8.4 8.6 \O” 73.9
Toxic standard 50 7.5 8.4 0.100 8.4 8.7 QQ') 90.3
S-2200 11 7.6 8.1 0.995 8.3 84 & 3.1
S-2200 34 75 | 80 1.042 8.4 8.3 -15
S-2200 107 75 | 8.1 1.018 8.5 &5 0.9
$-2200 343 7.5 8.2 1.022 8.3 L85 0.5
S-2200 1071 76 | 82 0.937 8.3 L@ 84 8.8
3 h ECsp (nominal) >1071mgaill %
3 h NOEC (nominal) 1071 mg/L \Q
 Negative values indicate an increase of the oxygen concentration 5"’
® Mean control oxygen consumption rate = 1.027 mg O/L/min
Conclusions: NOEC = 1071 mg ai/L
ECs0 > 1071 mg ai/L 0\)
based on nominal concentrations. Qg’
Validity criteria: The test is considered valid because thextwo control respiration rates are within

15% of each other (actual: 6%) and t\@% ECs5 of the toxic standard (3,5-
dichlorophenol) is in the accepted .ré,hge of 5 to 30 mg/L (actual: ECsy = 9 mg/L).
Q

B.9.10.1 Risk assessment for biological methods of sewage treatment
(%]

For the effects of S-2200 on the inhibition of the r@?iration rate of aerobic wastewater micro-organisms an
ECso > 1071 mg/L was determined. Therefore it can be assumed that adverse effects on methods of sewage
treatment are unlikely, when S-2200 is appliede):cording to GAP.

2

B.9.11 Other/special studies (Annex IIA 8.16)

O
Additional studies on the insecticidal a&% fungicidal activity of the active substance S-2200 and its
metabolites De-Xy-S-2200, 2—000@8—2200 and 5-COOH-S-2200 were submitted.

2
Reference: Evag?;tion of Insecticidal Activity of De-Xy-S-2200, 2-COOH-S-2200, 5-
CEOH-S-2200 and S-2200
Author(s), year: \fgkaishi, Masanao, 2010b
Report/Doc. number: Q}(bReport No.: ROG-0003, Study No.: 000-003
Guideline(s): None cited, in-house methods
GLP: Q No
Deviations: Not applicable
Validity: Test considered as additional information.
(Z)
Material and Methods:
Test suq&ance: S-2200; batch no.: 07112F, purity: 99%
QJQ De-Xy-S-2200 (metabolite), batch no.: HS2070313, purity: 100%
Gyé\ 2-COOH-S-2200 (metabolite), batch no.: CTS07017, purity: 99.93%
bO 5-COOH-S-2200 (metabolite), batch no.: CTS07018, purity: 99.98%
Dest species: Diamondback moth (Plutella xylostella), Cotton aphid (Aphis gossypii), Tobacco
’QQ whitefly (Bemisia tabaci), Brown planthopper (Nilaparvata lugens), Two-spotted
%Q' spider mite (Tetranychus urticae)
S
Q.
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Type of test:

Applied concentrations:

Test procedure:

Insecticidal activity screening test

12 mg of crystal of each chemical (De-Xy-S-2200, 2-COOH-S-2200, 5- COOJj%
2200 and S-2200) along with 7 mg of solid spreader adjuvant (polyoxyeth

alkyl ether fulfate ammonium salt) was crashed by a homogenizer. This &bcedure
was done with adding 60 mL of water in order to avoid generation of hgat (200
ppm as ai). Q\
Diamondback moth (Plutella xylostella): The test chemicals wefé sprayed to a
cabbage seedling in 5 leaf stage. Ten 3"-instar larvae of diamefidback moth were
released on the seedling one hour after the spraying. Morta@y of the larvae was
determined 4 day after releasing of the larvae.

Cotton aphid (Aphis gossypii): The test chemicals weng.%prayed to a cucumber
seedling in 1 leaf stage, which was infested with q§'°30 aphids. Mortality was
determined 6 days after treatment. 0

Tobacco whitefly (Bemisia tabaci): The test chemicals were sprayed to a tomato
seedling in 2-3 leaf stage, which was infested with ca. 100 nymphae. Efficacy was
determined 7 days after treatment.

Brown planthopper (Nilaparvata lugens): T&jb test chemicals were sprayed to rice
seedling (2 leaf stage) grown in a plastic cup. Twenty nymphae of brown
planthopper were released onto the ‘s\\eq;dlings. Mortality was determined 6 days
after releasing of nymphae. N

Two-spotted spider mite (Tetranychus urticae): The test chemicals were sprayed
to a seedling of kidney bean, which was with a pair of primary leaf and infested
with 20-30 individuals of T. urticae. The efficacy was determined 7 days after
spraying based on the dan@e in leaves.

Statistics: None o

Findings: None of the chemicals showed insecticidal activity at an application rate of 200
ppm compared to th@hntreated control. None of them showed crop injury on
wheat. S

Conclusion: The effects of post-emergence exposure of weeds to S-2200 and the
metabolites D@Xy-S -2200, 2-COOH-S-2200 and 5-COOH-S-2200 applied at
rates of 1 X@O ppm did not have an adverse impact on the survival of the
tested m@ts

b(b
aN
Reference: Ciﬁ?lparison of Fungicidal Activity of 2-COOH-S-2200, 5-COOH-S-2200 with

Author(s), year:
Report/Doc. number:

~$:2200

" Kiguchi, So, 2011

Report No.: ROG-0004, Study No.: 000-004

Applied concentrations:

Guideline(s): Q None cited, in-house methods
GLP: No
Deviations: Not applicable
Validity: Test considered as additional information.
§J
Matenal“and Methods:
Test?%stance S-2200; batch no.: NO060912-1, purity: 99.7%
0 2-COOH-S-2200 (metabolite), batch no.: 317-001-47-1, purity: 99%
bo 5-COOH-S-2200 (metabolite), batch no.: 262-005-10-1, purity: 97.6%
\Q{’Fest species: White mould (Sclerotinia sclerotiorum), stain JPU (susceptible to S-2200)
& Type of test: Fungicidal activity screening test

0.08, 0.04, 0.2, 1 and 5 ppm of 2-COOH-S-2200, 5-COOH-S-2200 and S-2200
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Test procedure:

Statistics:
Findings:

Conclusion:

o
The mycelia of the test strain, Sclerotinia sclerotiorum, was inoculated onto po@?o
dextrose agar contain both 100 ppm salicylhydroxamic acid (SHAM) an\ﬂgthe
predetermined concentration of the test chemicals. The radius of the, g%cellal
growth was measured after incubation for three days at 23 °C. (5’)

None Q;Q

The metabolite 2-COOH-S-2200 and 5-COOH-S-2200 show no funl\q%idal activity
as no growth inhibition was observed at any of the tested concer%r‘atlons Hence,
the EC5, was determined to be greater than 5 ppm.

For the active substance S-2200 an ECs, of 0.032 ppm was c@?ermmed At the
test concentrations of 0.008, 0.04, 0.2, 1 and 5 ppm growthy ibition was shown
of 32.5, 47.5, 75, 100 and 100%, respectively. 6\‘

The results of the screening test indicate that both 2- QGOH S-2200 and 5-
COOH-S-2200 did not show any remarkable fung|C|d’§f activity to the test

strains. This result indicates that both metabolites are not relevant metabolites

of S-2200 with regard to their fungicidal activity.

S

S
P
L
9

Q

January 2014 >

N
&
&
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B.9.12 References relied on N
N
o
Title Data -9
Ag?ni)/( Source (where different from company) Protection Q;O
P Author(s) Year Company, Report No Claimed .¢ owner
reference Q
number GLP_or GEP status (where relevant) N
Published or not Y/NG
Annex Il Data and Information bv
S-2200 TG: An Acute Oral Toxicity Study with (’\@
the Northern Bobwhite Q
A, 8.1.1/ | I )
of | — | 2 2 SN
(Sumitomo ROW-0001) \*'C
GLP, Unpublished O
S-2200 TG: A Dietary LC50 Study with the c5-
IA 812/ I Northern Bobwhite S
01 [ ] 2009a Y SUM
] (Sumitomo ROW-0004)
GLP, Unpublished
Analytical Method Verification for the
Determination of S-2200 TG In n Diet
A, 3'21 21 M,j‘i;t(')”n' l\</i/H|'3& 2009 | Wildlife International, Ltd., Repﬁ No. 166C-111 Y SUM
P (Sumitomo ROW-0003) &
GLP, Unpublished N
S-2200 TG: A Dietary |__g_$,50 Study with the
1A 813/ | Mallard o
01 [ ] 2009b Y SUM
] (Sumitomo ROW-0005)
GLP, Unpublishgd
S-2200: A RQQ‘%duction Study with the Northern
A 844 I Bobwhite O
o e | 2011 —— Y SUM
(Sumitoio ROW-0031)
e GLP, dnpublished
I S-2200: A Reproduction Study with the Mallard
A, 8.1.4/ | I
02 ] 2011b Sumitomo ROW-0032) Y SUM
] [9GLP, Unpublished
Q§) S-2200 Technical Grade - Acute Toxicity to
Q)Q Rainbow Trout (Oncorhynchus mykiss) Under
(‘g- Static Conditions, Following OECD Guideline
s, #203, EC Guideline L383A, Method C.1 and
"A’/8621-1-1 B .| 2009a | OPPTS Draft Guideline 850.1075 Y SUM
N
\}%' |
> -
Q)A (Sumitomo ROW-0007)
GLP, Unpublished
S-2354 (S-Isomer of S-2200) - Acute Toxicity to
< Rainbow Trout (Oncorhynchus mykiss) Under
Static Conditions, Following OECD Guideline
#203, EC Guideline L383A, Method C.1 and
"A’/86§-1-1 BN | 2009 | OPPTS Draft Guideline 850.1075 Y SUM
@ |
S
N -
{\O (Sumitomo ROW-0011)
S GLP, Unpublished
$
O()
O
X2
&

-132 -
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Annex
point/
reference
number

Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant)
Published or not

Data
Protection
Claimed

bO

.9
N
$

(@mer

9
N
d

IA, 8.2.1.1
/03

2009c

S-2167 (R-Isomer of S-2200) - Acute Toxicity to
Rainbow Trout (Oncorhynchus mykiss) Under
Static Conditions, Following OECD Guideline
#203, EC Guideline L383A, Method C.1 and
OPPTS Draft Guideline 850.1075

(Sumitomo ROW-0010)
GLP, Unpublished

SUM

IIA, 8.2.1.2
/01

2009d

&
S-2200 Technical Grade - Acute Toxicity to , <
Bluegill Sunfish (Lepomis macrochirus) Un
Static Conditions, Following OECD Guideline
#203, EC Guideline L383A, Method C.1 and
OPPTS Draft Guideline 850.1075

S
(Sumitomo ROW-0008) Qg)
GLP, Unpublished

SUM

IIA, 8.2.1.2
/02

2009e

S-2200 Technical Grade - A@te Toxicity to
Fathead Minnow (Pimeph\@s promelas) Under
Static Conditions, Following OECD Guideline
#203, EC Guideline Léﬁi, Method C.1 and
OPPTS Draft Guideliné 850.1075

<
(Sumitomo ROW0009)
GLP, Unpublished

SUM

IIA, 8.2.1.3
/01

2012a

2-COOH-S-2200 - Acute Toxicity to Rainbow
Trout (Ongorhynchus mykiss) Under Static
Condit@s, Following OECD Guideline #203 and
The Cfficial Journal of the European
Communities L 142/446 Method C.1

umitomo ROW-0033)
- GLP, Unpublished

Qﬁ‘

SUM

IIA, 8.2.1.3
/02

5-COOH-S-2200 - Acute Toxicity to Rainbow
Trout (Oncorhynchus mykiss) Under Static
Conditions, Following OECD Guideline #203 and
The Official Journal of the European
Communities L 142/446 Method C.1

(Sumitomo ROW-0034)
GLP, Unpublished

SUM

IIA, 8.2.1.3
/03

2012c¢

S-2200-0OR - Acute Toxicity to Rainbow Trout
(Oncorhynchus mykiss) Under Static Conditions,
Following OECD Guideline #203 and The
Official Journal of the European Communities L
142/446 Method C.1

(Sumitomo ROW-0035)
GLP, Unpublished

SUM

2012d

S-2200-ORC - Acute Toxicity to Rainbow Trout
(Oncorhynchus mykiss) Under Static Conditions,
Following OECD Guideline #203 and The
Official Journal of the European Communities L
142/446 Method C.1

(Sumitomo ROW-0036)
GLP, Unpublished

SUM




- 134 -

Mandestrobin — Volume 3, Annex B.9 Ecotoxicology

\.
&

January 2014 §

XO

Annex
point/
reference
number

Author(s)

Year

Title

Source (where different from company)
Company, Report No

GLP or GEP status (where relevant)
Published or not

Data
Protection
Claimed

0)
S
&

(@mer

s, %

1A, 8.2.4/
01

2010

S-2200 Technical Grade — Early Life-Stage
Toxicity Test with Fathead Minnow, Pimephales
promelas, Following OECD Guideline #210 and
OPPTS Draft Guideline 850.1400

(Sumitomo ROW-0019)
GLP, Unpublished N

I1A, 8.2.6.1
/01

2010

Flow-Through Bioconcentration and Metabohs@

Study of ['“C]S-2200 with Bluegill Sunfish , <

(Lepomis macrochirus) §J

GLP, Unpublished

SUM

IA, 8.3.1.1
/01

Sayers, L.E.

2010a

S§-2200 Technical Grade - Acute Toxicity To
Water Fleas (Daphnia magna) Un@}ar Static
Conditions, Following OECD eline #202,
OPPTS Draft Guideline 850.1010, The Official
Journal of the European Co unities L383A,
Method C.2 and JMAFF 1ZNohsan, No. 8147
Daphnia Acute Immobllélon Test (2-7-2-1) and
JMAFF 13 SeiSan No,.3986

Springborn Smithers Laboratories Study No.
13048.6638

(Sumitomo ROW-0013)

GLP, Unpublishsd

SUM

IA, 8.3.1.1
/02

2012e

S-2167 (R-I Smer of S-2200) - Acute Toxicity to
Water Fleas*(Daphnia magna) Under Static
Conditiogs, Following OECD Guideline #202 and
The ial Journal of the European
Comrfiuinities L 142/456, Method C.2
I
(Sumitomo ROW-0048)

BLP, Unpublished

SUM

IA, 8.3.1.1
/03

I S-2354 (S-Isomer of S-2200) - Acute Toxicity to

Water Fleas (Daphnia magna) Under Static
Conditions, Following OECD Guideline #202 and
The Official Journal of the European
Communities L 142/456, Method C.2
I
(Sumitomo ROW-0049)

GLP, Unpublished

SUM

IA, 8.3.1.1
/04

2012g

2-COOH-S-2200 - Acute Toxicity to Water Fleas
(Daphnia magna) Under Static Conditions,
Following OECD Guideline #202 and The
Official Journal of the European Communities L
142/456, Method C.2
I
(Sumitomo ROW-0037)
GLP, Unpublished

SUM

2012h

5-COOH-S-2200 - Acute Toxicity To Water
Fleas (Daphnia magna) Under Static Conditions,
Following OECD Guideline #202 and The
Official Journal of the European Communities L
142/456, Method C.2

(Sumitomo ROW-0038)

GLP, Unpublished

SUM
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bO

@
S
Q¥ner

-9
N
d

IA, 8.3.1.1
/06

2012i

S-2200-0OR - Acute Toxicity to Water Fleas
(Daphnia magna) Under Static Conditions,
Following OECD Guideline #202 and The
Official Journal of the European Communities L
142/456, Method C.2

(Sumitomo ROW-0039)

GLP, Unpublished N

SUM

IA, 8.3.1.1
107

2012

x~

§-2200-ORC - Acute Toxicity to Water Fleas

(Daphnia magna) Under Static Conditions, \Q
Following OECD Guideline #202 and The \}0)
Official Journal of the European Communitiés L
142/456, Method C.2

(Sumitomo ROW-0040)
GLP, Unpublished N

SUM

IA, 8.3.2.1
/01

Sayers, L.E.

2010b

S-2200 Technical Grade - Full Cycle
Toxicity Test with Water Fleas (Daphnia magna)
Under Static Renewal Conditions, Following
OPPTS Draft Guideline 8581300, OECD
Guideline #211, The Offi€ial Journal of the
European Communiti 225, Method C.20
JMAFF 12 NohSan, No. 8147 Daphnia spp.
Reproduction Toxicity Studies (2-7-2-3) and
JMAFF 13 SeiSah No. 3986

Springborn Sm&?fers Laboratories Study No.
13048.6639 -

(Sumitomo ROW-0020)

GLP, Unpublished

SUM

IIA, 8.4/
01

Softcheck, K.A.

S-ZZO@echnical Grade - 72-Hour Toxicity Test
with thé Freshwater Green Alga,
Pseudokirchneriella subcapitata, Following the
Official Journal of the European Communities
&383A, Method C.3 and JMAFF 12 Nohsan, No.
%147 Alga, Growth Inhibition Test 2-7-7
Smithers Viscient Study No. 13048.6640
(Sumitomo ROW-0015)

GLP, Unpublished

SUM

IIA, 8.4/
02

Softcheck, K,

S-2167 (R-Isomer of S-2200) - 72-Hour Toxicity
Test with the Freshwater Green Alga,
Pseudokirchneriella subcapitata, Following the
Official Journal of the European Communities
L383A, Method C.3

Smithers Viscient Study No. 13048.6703
(Sumitomo ROW-0050)

GLP, Unpublished

SUM

“Softcheck, K.A.

2012c¢

S-2354 (S-Isomer of S-2200) - 72-Hour Acute
Toxicity Test with Freshwater Green Alga,
Pseudokirchneriella subcapitata, Following the
Official Journal of the European Communities
L383A, Method C.3

Smithers Viscient Study No. 13048.6705
(Sumitomo ROW-0051)

GLP, Unpublished

SUM
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N
d

Q@ner

9

éO

.9
N
$

lIA, 8.4/
04

Softcheck, K.A.

2012d

2-COOH-S-2200 - 72-Hour Toxicity Test with the
Freshwater Green Alga, Pseudokirchneriella
subcapitata, Following the Official Journal of the
European Communities L383A, Method C.3,
JMAFF 12 Nohsan, No. 8147 Alga, Growth
Inhibition Test 2-7-7 and JMAFF 13 Seisan No.
3986

Smithers Viscient Study No. 13048.6683
(Sumitomo ROW-0041) N
GLP, Unpublished e

SUM

lIA, 8.4/
05

Softcheck, K.A.

2012e

5-COOH-S-2200 - 72-Hour Toxicity Test winghe
Freshwater Green Alga, Pseudokirchneriella
subcapitata, Following the Official Journal of the
European Communities L383A, Method C.3,
JMAFF 12 Nohsan, No. 8147 Alga, Growth
Inhibition Test 2-7-7 and JMAFF 13 Seisan No.
3986 D

Smithers Viscient Study No. 13648.6687
(Sumitomo ROW-0042) OQ

GLP, Unpublished

SUM

lIA, 8.4/
06

Softcheck, K.A.

2012f

>
S-2200-0OR - 72-Hour Toiicity Test with the
Freshwater Green Algé,\ seudokirchneriella
subcapitata, Following The Official Journal of the
European Communities L383A, Method C.3,
JMAFF 12 Nohsan, No. 8147 Alga, Growth
Inhibition Tes@-? and JMAFF 13 Seisan No.
3986 x
Smithers Viscient Study No. 13048.6691
(Sumitomo ROW-0043)
GLP, Usipublished

SUM

IIA, 8.4/
07

Softcheck, K.A.

2012%\}
(DQ
x$

@

S

S-2200-ORC - 72-Hour Toxicity Test with the
Freshwater Green Alga, Pseudokirchneriella
subcapitata, Following the Official Journal of the
&uropean Communities L383A, Method C.3,
.@JMAFF 12 Nohsan, No. 8147 Alga, Growth
Inhibition Test 2-7-7 and JMAFF 13 Seisan No.
3986

Smithers Viscient Study No. 13048.6695
(Sumitomo ROW-0044)

GLP, Unpublished

SUM

lIA, 8.5.2/
01

Picard, C

<

¢
>
A
R

-

2012

S-2200 — Toxicity Test with Sediment-Dwelling
Midges (Chironomus riparius) Under Static
Conditions, Following OECD Guideline 219
Smithers Viscient Study No. 13048.6671
(Sumitomo ROW-0047)

GLP, Unpublished

SUM

A, 8.7.1/

Vergé, E.
QOJ g

2009

S-2200 TG - Acute Oral and Contact Toxicity to
the Honeybee Apis mellifera L. in the
Laboratory. Report amendment 1

Eurofins GAB GmbH Study Code S09-02321
(Sumitomo ROW-0002)

GLP, Unpublished

SUM

Vergeé, E.

2009

S-2200 TG - Acute Oral and Contact Toxicity to
the Honeybee Apis mellifera L. in the
Laboratory. Report amendment 1

Eurofins GAB GmbH Study Code S09-02321
(Sumitomo ROW-0002)

GLP, Unpublished

SUM
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S-2200 25SC: Toxicity to the Aphid Parasitoid, Q}
Aphidius rhopalosiphi De Stefani Perez <
(Hymenoptera, Braconidae) in the Laboratory OQ
1A, 8.8.1.1 (Rate Response test)

/01 Klug, T. 2010a Eurofins Agroscience Services GmbH Study \@Q

Code S10-02868 ™

(Sumitomo ROW-0021) S
GLP, Unpublished \CZ)

SUM

S-2200 25SC: Toxicity to the Predatory Mite 3~
Typhlodromus pyri Scheuten (Acari, Q
Phytoseiidae) in the Laboratory (Rate Respgmse
IIA, 8.8.1.2 Klug, T 2010b Test)

/01 T Eurofins Agroscience Services GmbH Study
Code S10-02869
(Sumitomo ROW-0022)
GLP, Unpublished N

Y SUM

Acute Toxicity of S-2200 TG o rthworms
Eisenia fetida Using an Artlflcgj Soil Test

Stabler, D. 2009 | Eurofins GAB GmbH Studx\Oode S09-02322 Y SUM
(Sumitomo ROW-0006) &
GLP, Unpublished  .c5°

1A, 8.9.1/
01

Acute Toxicity of 2-CAOH-S-2200 on
Earthworms Eisenia fetida Using an Atrtificial Soil
Test

Gehrig, M. 2011a | Eurofins Agroscz@nce Services GmbH Study Y SUM
Code S11-004%5
(Sumitomo ROW-0029)
GLP, Unpublished

lIA, 8.9.1/
02

Acute ToXicity of 5-COOH-S-2200 on
Earthwprms Eisenia fetida Using an Artificial Soil
Test

Gehrig, M. 2011b | Eurofins Agroscience Services GmbH Study Y SUM

ode S11-00146
[(Sumitomo ROW-0030)

lIA, 8.9.1/
03

0$\§ GLP, Unpublished
(DQ Sublethal Toxicity of S-2200 TG to the
,’Z;' earthworm Eisenia fetida in Artificial Soil
lIA, 8.9.2/ Ganssmann, M. $011 Eurofins Agroscience Services GmbH Study
01 1o Code S10-03686
o (Sumitomo ROW-0027)
N GLP, Unpublished

Y SUM

& Effects of S-2200 TG on the Activity of the Soil
A Microflora

8.10.1/01 . Eurofins Agroscience Services GmbH Study
& Gehdg, M. | 2011¢ | coge $11-00170

8.10.2/01 (Sumitomo ROW-0028)

GLP, Unpublished

Y SUM

Sinderman, S-2200 25SC: Toxicity Effects on the Seedling
A, 8. 12/ QOJ A.B., Porch, Emergence of Six Species Of Plants
01 (\O " J.R., Krueger, 2012a | Wildlife International, Ltd. Report No. 166-202 Y SUM
X, H.O. & Martin, (Sumitomo ROW-0045)
> K.H. GLP, Unpublished

§ Sinderman, S-2200 25SC: Toxicity Effects on the Vegetative
I@OS 12/ A.B., Porch, Vigour Of Six Species Of Plants
’ J.R., Krueger, 2012b | Wildlife International, Ltd. Report No. 166-203 Y SUM
H.O. & Martin, (Sumitomo ROW-0046)
K.H. GLP, Unpublished
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bO

@
S
Q¥ner

-9
N
d

lIA, 8.14 /
01

Takaishi, M.

2010a

Evaluation of Herbicidal Activity of De-Xy-S-
2200, 2-COOH-S-2200, 5-COOH-S-2200, and
S-2200

Agricultural Chemicals Research Laboratory,
Sumitomo Chemical Co. Ltd. Report No. 000-
002

(Sumitomo ROG-0002)

Non-GLP, Unpublished

Na

SUM

lIA, 8.14 /
02

Takaishi, M.

2010b

Evaluation of Insecticidal Activity of De-Xy-S- A~
2200, 2-COOH-S-2200, 5-COOH-S-2200, and~
S-2200 05}
Agricultural Chemicals Research Laboratory,
Sumitomo Chemical Co. Ltd. Report No. 000-
003

(Sumitomo ROG-0003)

Non-GLP, Unpublished N

SUM

1A, 8.14 /
03

Kiguchi, S

2011

Comparison of Fungicidal Acti@@oJf 2-COOH-S-
2200 and 5-COOH-S-2200 with"S-2200

Health & Crop Sciences Re&rch Laboratory,
Sumitomo Chemical Co. {%‘\'

(Sumitomo ROG-0004) ;9

Non-GLP, Unpublished™

SUM

1A, 8.15/
01

Eisner, G.

2010

S-2200 Technical Grade: Toxicity to Activated
Sludge in a Respiration Inhibition Test

Harlan Laboratqﬂ’ﬁs Study C91005
(Sumitomo ROW-0018)

GLP, Unpublished

SUM

Annex lll Data and Information

A,
10.2.2.1/
01

S-220025% SC - Acute Toxicity to Rainbow
Trout@ncorhynchus mykiss) Under Static
Conditions, Following OECD Guideline #203, EC
Guideline L383A, Method C.1, OPPTS Draft
uideline 850.1075, JMAFF 12 NohSan, No.
47 Fish Acute Toxicity Test (2-7-1-1) and

" JMAFF 13 SeiSan No. 3986

I
(Sumitomo ROW-0024)
GLP, Unpublished

SUM

A,
10.2.2.2/
01

2011b

S-2200 25% SC - Acute Toxicity to Water Fleas,
(Daphnia magna) Under Static Conditions,
Following OECD Guideline #202, OPPTS Draft
Guideline 850.1010, The Official Journal of the
European Communities L383A, Method C.2 and
JMAFF 12 NohSan, No. 8147 Daphnia Acute
Immobilization Test (2-7-2-1) and JMAFF 13
SeiSan No. 3986

(Sumitomo ROW-0025)
GLP, Unpublished

SUM

Softcheck, K.A.

2011

S-2200 25% SC - 72-Hour Toxicity Test with the
Freshwater Green Alga, Pseudokirchneriella
subcapitata, Following The Official Journal of the
European Communities L383A, Method C.3,
JMAFF 12 Nohsan, No. 8147 Alga, Growth
Inhibition Test 2-7-7 and JMAFF 13 Seisan No.
3986

Smithers Viscient Study No. 13048.6676
(Sumitomo ROW-0026)

GLP, Unpublished

SUM
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S-2200 25SC - Acute Oral and Contact Toxicity Q}
to the Honeybee Apis mellifera L. in the <
A, Laboratory. Q
104.21/ Vergé, E. 2010 Eurofins Agroscience Services GmbH Study 2_(,0 SUM
01 Code S10-02870 <9
(Sumitomo ROW-0023) N
GLP, Unpublished S
§-2200 25SC - Acute Oral and Contact Toxicity ~Q0
to the Honeybee Apis mellifera L. in the 6\
A, Laboratory. \’\\
10.4.2.2/ Vergé, E. 2010 | Eurofins Agroscience Services GmbH Studgi Y SUM
01 Code S10-02870
(Sumitomo ROW-0023)
GLP, Unpublished






