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Part A.

1 PROPOSAL FOR HARMONISED CLASSIFICATION AND LABELLIN G

1.1 Substance

Table 1: Substance identity

Substance name: Thifensulfuron-methyl

EC number: Not available

CAS number: 79277-27-3

Annex VI Index number: 016-096-00-2

Degree of purity: >97.9%

Impurities: There are a number of impurities in the active
substance. These have been taken into accourrand
not considered to impact on the proposed clastidica]
Full information is provided in the technical d@ssi

1.2 Harmonised classification and labelling proposal
Table 2: The current Annex VI entry and the propogd harmonised classification
CLP Regulation
Current entry in Annex VI, CLP Aquatic Acute 1; H400 - Very toxic to aquatic
Regulation life

Aquatic Chronic 1: H410 - Very toxic to aquatic
life with long lasting effects

Current proposal for consideration by | Aquatic Acute 1; H400 - Very toxic to aquatic
RAC life
M =100

Aquatic Chronic 1: H410 - Very toxic to aquatic
life with long lasting effects

M = 100
Resulting harmonised classification Aquatic Acute 1; H400 - Very toxic to aquatic
(future entry in Annex VI, CLP life
Regulation) M =100

Aquatic Chronic 1: H410 - Very toxic to aquatic
life with long lasting effects
M =10C
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1.3 Proposed harmonised classification and labelling

Table 3: Proposed classification
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CLP Hazard class Proposed Proposed SCLs Current Reason for no
Annex | classification and/or M- classification? classification?
ref factors
2.1. Explosives Not classified Not applicable Not classifiedNot considered in thi
P proposal
2.2. Not classified [Not applicabl: Not classifiec Not considered in thi
Flammable gases proposal
2.3 Not classified [Not applicabl: Not classifiec Not considered in thi
Flammable aerosols proposal
2.4. Not classified [Notapplicable  [Not classifiec Not considered in thi
Oxidising gases proposal
25 Not classified [Not applicabli Not classifiec Not considered in thi
Gases under pressure proposal
2.6. Not classified [Not applicabl: Not classifiec Not considered in th
Flammable liquids proposal
2.7. Not classified [Not applicabli Not classifiec Not considered in thi
Flammable solids proposal
28. Self-reactive substances and Not classified [Not applicabl: Not classifiec Not considered in thi
mixtures proposal
29 Not classified [Not applicabli Not classifiec Not considered in thi
Pyrophoric liquids proposal
2.10. Not classified [Not applicabl Not classifiec Not considered in thi
Pyrophoric solids proposal
2.11. Self-heating substances and Not classified Notapplicable  |Not classifiec Not considered in thi
mixtures proposal
2.12. Substances and mixtures Not classified [Not applicabli Not classifiec Not considered in thi
which in contact with water proposal
emit flammable gases
2.13. Not classifier  [Not applicabl: Not classifiec Not considered in thi
Oxidising liquids proposal
2.14. Not classifier  [Not applicabl: Not classifiec Not considered in thi
Oxidising solids proposal
2.15. Not classifier  [Not applicabl Not classifiec  [Not considered itthis
Organic peroxides proposal
2.16. Substance and mixtures Not classifiec  [Not applicabl Not classifiec Not considered in thi
corrosive to metals proposal
3.1. Not classifier  [Not applicabl: Not classifiec Not considered in thi
Acute toxicity - oral proposal
Not classifiel Not applicabl Not classifiec Not considered in thi
Acute toxicity - dermal proposal
Not classifiel Not applicabl Not classifiec Not considered in thi
Acute toxicity - inhalation proposal
3.2 Not classifier  [Not applicable  |Not classifiec Not considered in thi
Skin corrosion / irritation proposal
3.3. Serious eye damage / eye Not classifiec  [Not applicabli Not classifiec Not considered in thi
irritation proposal
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3.4. Not classifier  [Not applicabl: Not classifiec Not considered in thi
Respiratory sensitisation proposal
3.4. Not classifier  [Not applicabl Not classifiec  |Not considered in thi
Skin sensitisation proposal
3.5. Not classified |[Not applicabl: Not classifiec conclusive but not
Germ cell mutagenicity sufflc_le_:nt f_or
classification
3.6. Not classified  [Not applicabl: Not classifiec conclusive but not
Carcinogenicity sufflc_lgnt f_or
classification
3.7. Not classified  [Not applicabl Not classifiec  |conclusive but not
Reproductive toxicity sufflc_le_:nt f_or
classification
3.8. Specific target organ toxicity Not classifier  [Not applicabl: Not classifiec Not conTidered in thi
single exposure proposa
3.0. Not classified  [Not applicabl: Not classifiec conclusive but not
Specific target organ toxicity|— sufficient for
repeated exposure classification
3.10. Not classifier  [Not applicabl Not classifiec  |Not considered in thi
Aspiration hazard proposal
4.1. IAquatic Acute 1M = 100 Not classifiec
H400 - Very
toxic to aquatic
life
Hazardous to the aquatic . .
- IAquatic Chronic
environment 1: H410 - Very M = 100
toxic to aquatic
life with long
lasting effects
5.1. Not classified [Not applicabli Not classifiec Not considered in thi
Hazardous to the ozone layer proposal

Dincluding specific concentration limits (SCLs) aviefactors
2 Data lacking, inconclusive, or conclusive but naffisient for classification

Labelling:
Pictogram(s): GHSO09
Signal word: Warning

Hazard statements:

H410 - Very toxic to aquédgowith long lasting effects
Not included in Annéx V

Precautionary statements:

Proposed notes assigned to an entry: None

2 BACKGROUND TO THE CLH PROPOSAL

2.1 History of the previous classification and labellirgy

The harmonised classification and labelling of €hgulfuron-methyl (TSM) has been considered
previously in the EU. In July 1998, it was agreed to classify TSM for human health effects. The
existing entry on Annex VI of CLP for TSM is aslfoks:
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Aquatic Acute 1; H400 - Very toxic to aquatic life
Aquatic Chronic 1; H410 - Very toxic to aquaticelivith long lasting effects

At the time of submission, there are no REACH riegi®on dossiers for this substance.

2.2 Short summary of the scientific justification for the CLH proposal

TSM is a pesticidal active substance. It was pally included in Annex | of the EU Council
Directive 91/414/EEC on 1 July 2002. The activiestance was subsequently approved under
regulation (EC) 1107/2009 via Implementing RegolatfEU) 540/2011. In accordance with
Commission Regulation (EU) 1141/2010 of 7 Decen#84i0, DuPont and the EU TSM AIR 2
Task Force (representing Cheminova A/S and Rotamdkgmical Europe Ltd) submitted separate
dossiers to support the renewal of the approvalSHl. The UK, acting as the Rapporteur Member
State (RMS), evaluated all aspects of the renewosdidrs via a Renewal Assessment Report
(RAR). The RAR was the subject of a peer revieviteyCo-RMS Austria, MS and EFSA.

During the renewal peer-review process, EFSA caterduthat classification with Repr Cat 2;
H361d was appropriate (based on the same databheadt the time of the first review) and that
although classification for carcinogenicity was a@rranted, it could not be excluded that the
increase in mammary tumours seen in the rat cagemoity study was treatment-related.

Given the discrepancy between the harmonised fitzggn and the recommendations in the EFSA
Conclusion, a targeted CLH proposal for the endganh developmental toxicity and
carcinogenicity has been presented in this docunheriddition, as data on repeated dose toxicity,
mutagenicity and fertility have been considereditbinterpretation of the developmental toxicity
and carcinogenicity findings, a CLH proposal ha®dleen included for these latter hazard
classes/differentiationdt is not proposed to classify for any human healtlhazard classes

The existing harmonised entry includes a classifiogor the environment of Aquatic Acute 1; H400
- Very toxic to aquatic life and Aquatic Chronic H410 - Very toxic to aquatic life with long lasg
effects. This report proposes to retain this diassion and to add acute and chroMefactors of
100 and 10Q0respectively.
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2.3 Current harmonised classification and labelling

2.3.1  Current classification and labelling in Annex VI, Table 3.1 in the CLP
Regulation

Aquatic Acute 1; H400 — Very toxic to aquatic life
Aquatic Chronic 1; H410 — Very toxic to aquati@livith long lasting effects

2.4 Current self-classification and labelling

2.4.1  Current self-classification and labelling
Aquatic Acute 1; H400 - Very toxic to aquatic life
Aquatic Chronic 1; H410 — Very toxic to aquatielivith long lasting effects

RAC general comment

Due to discrepancies between the existing harmonised classification and the
recommendations in the EFSA conclusion, the DS’s CLH proposal is targeted at the hazard
classes developmental toxicity and carcinogenicity. Additionally, the endpoints
mutagenicity and repeated dose toxicity were assessed by RAC.

Thifensulfuron-methyl is abbreviated to TSM throughout this opinion.

3 JUSTIFICATION THAT ACTION IS NEEDED AT COMMUNITY LE  VEL

TSM is an approved pesticidal active substancerirRdgulation 1107/2009. In accordance with
Commission Regulation (EU) 1141/2010 of 7 Decenadi0, dossiers have been submitted to support
the renewal of the approval.

During the renewal peer-review process, EFSA catezdithat classification with Repr Cat 2; H361d
was appropriate (based on the same data availatiie ime of the first review) and that although
classification for carcinogenicity was not warrahti¢ could not be excluded that the increase in
mammary tumours seen in the rat carcinogenicitghstvas treatment-related.

Given the discrepancy between the existing harnednifassification and the recommendations in the
EFSA Conclusion, a targeted CLH proposal for theahé classes of developmental toxicity and
carcinogenicity has been presented in this docunheaddition, as data on repeated dose toxicity,
mutagenicity and fertility have been considereditbinterpretation of the developmental toxicitylan
carcinogenicity findings, a CLH proposal has alserbincluded for these latter hazard
classes/differentiations.

Finally, information is included in the report toopose the addition of M-factors to the existingrgn
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Part B.

SCIENTIFIC EVALUATION OF THE DATA

1 IDENTITY OF THE SUBSTANCE

1.1 Name and other identifiers of the substance

Table 4: Substance identity

EC number: None available

EC name: -

CAS number (EC inventory): 79277-27-3

CAS number: 79277-27-3

CAS name: 2-Thiophenecarboxylis acid, 3-[[[[(4-methoxy-6-

methyl-1,3,5-triazin-2-
yl)amino]carbonyllamino]sulfonyl]-, methyl est

D
—

IUPAC name: Methyl 3-(4-methoxy-6-methyl-1,3,5-triazin-2-
ylcarbamoylsulfamoyl)thiophene-2-carboxylatée

CLP Annex VI Index number: 016-096-00-2

Molecular formula: C12H13N506S,

Molecular weight range: 387.39 g/mol

Structural formula:

OCH3

(@]
[ ”—<
SO,NHCNH —<O N
/ \S ”_<
CHj
S CO,CH 3
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1.2 Composition of the substance

Table 5: Constituents (non-confidential informatian)
Constituent Typical concentration Concentration range Remarks
Thifensulfuron-methyl >97.9%

Current Annex VI entry: N/A

Table 6: Impurities (non-confidential information)
Impurity Typical concentration Concentration range Remarks
Confidential

There are a number of process impurities in thetamice. The impurities from each manufacturing
source have been taken into consideration andareonsidered to impact on the classification
proposed in this dossier. Further informationfmmitnpurities is considered to be confidential but
full details are provided in the technical dossier.

Current Annex VI entry: N/A

Table 7: Additives (non-confidential information)

Additive Function Typical Concentration range | Remarks
concentration

None

Current Annex VI entry: N/A

1.2.1  Composition of test material

The test material used for the physico-chemicamdmu health and environmental studies was
considered to be equivalent to that outlined alfowelassification purposes.
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1.3 Physico-chemical properties

Table 8: Summary of physico-chemical properties
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Property

Value

Reference

Comment (e.g. measured or
estimated)

State of the substance at
20°C and 101,3 kPa

White/Off-white/Yellow
Solid

Greenwood, 20(

@
Denny, 2006a (2)

Comb, 2012 (3)
Pedersen, 2006 (4)

RAR B.2.1.8

Observation
GLP
96.5 - 99.2%

Melting/freezing point

171.9CO

Huntley and Edgar,
1999 (5)

RARB.2.1.1

EEC Al (capillary method)
GLP
99.7%

Boiling point

Substance decomposes
before boiling.

Comb, 2012 (3)

RAR B.2.1.2 and
B2.1.3

Huntley and Edgar
1999 (5)

RAR B.2.1.3

EEC A2 (Siwoloboff method)
GLP
99.2%

EEC Al (capillary method)
GLP
99.7%

*It is noted that the substance
decomposes before boiling. In
the Huntley and Edgar study th
substance was observed to
decompose after melting.
However, the temperature of
decomposition given in the
Comb 2012 study was 162
which is not consistent with the
melting point reported in the
earlier study.

]

Relative density

1.58

1.46

Greenwood, 2002
(6)
RAR B.2.1.4

Comb, 2012 (3)

EEC A3 (gas comparison
pyknometer)

GLP
99.7%

EEC method A 3 (gas
comparison pyknometer)

GLP
99.2%
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Vapour pressure

5.6 x 16" mm Hg (20
OC)
1.3 x 10 mm Hg (25
OC)

5.19 x 1¢° Pa at 20C
[Value extrapolated
from

2.18 x 16° Pa (50°C)
8.01 x 107 Pa (46C)]

4 x 108 Pa at 28C

Barefoot, 1987 (7)
RAR B.2.1.5

Ganesh, 2012 (8)
RAR B2.1.5

Comb, 2012 (3)
RAR B2.1.5

EEC A4 (Effusion method —
Knudsen cell)

Non-GLP
99.6%

EEC A4 (gas saturation methog)
GLP
99.7%

EEC A4 (method not stated)
GLP
99.2%

Surface tension

63.8 mN/m at 19.8C
(1% aq solution)

72.0 mN/m (90%
saturated aq solution)

46.3 mN/m at 25C
(saturated aq solution)

Huntley, 2000 (9)

Comb, 2012 (3)

Denny, 2006 (10)

EEC A5 (Ring method)
GLP
98%

EEC A5 (method not stated)
GLP
99.2%

NF ISO 304

0.223 g/l at pH 5 and 21
°C
2.24 g/l at pH 7 and 25
°C
8.83 g/l at pH 9 and 25
°C

RAR B.2.1.24
Water solubility 54.1 mg/L at pH 4.09 | Greenwood, 2002 | EEC A6 (shake flask)
and 20°C (11) GLP
RAR B.2.1.11 99.7%

Barefoot and Cooke
1990 (12)

RAR B.2.1.11

CIPAC Method 157

GLP (comparable to EEC A6 —
shake flask)

98.3%

Partition coefficient n-

log Pow = 0.0253 at pH §

Huntley and Edgar,

EEC A8 (shake flask)

indicates it is not
pyrophoric and does no
react with water to
liberate flammable

octanol/water log Pow = -1.65 at pH 7 | 2000 (13) GLP
log Pw=-2.10atpH 9 | RARB.2.1.13 99.7%
at 28C

Flash point Not applicable,
substance is a solid.

Flammability Not flammable. Denny, 2006 (14) EEC A10
Further, experience in | RAR B.2.1.20 GLP
handling and use 96.5%

t

gases.
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Explosive properties

Not explosive (not
sensitive to heat, impac|
or friction).

Gravell, 1995 (15)

[ RAR B2.1.22

EEC A14
GLP
98.3%

Self-ignition temperature

Positive result in 100
mm cube at 146C

Negative result in 25
mm cube at 14€C

Gravell, 1995 (15)
RAR B.2.1.20

UN RDTG Manual of tests and

criteria N4 (modified Bowes-
Cameron Cage test)

GLP
No additional 98.3%
information available to
derive classification
Oxidising properties Not oxidising Radhakrishnan, 2011LEEC Al17
(16) GLP
and 99% and 96.5%
Denny, 2006 (17)
RAR B.2.1.23
Granulometry No data
Stability in organic solvents | No data
and identity of relevant
degradation products
Dissociation constant pKa =4 Huntley and Sarff, | OECD 112
1999 (18) GLP
RAR B.2.1.18 99.7%

Viscosity

Not applicable,
substance is a solid.

All references are taken from the RAR (2015) foif@isulfuron-methyl

2 MANUFACTURE AND USES

2.1 Manufacture

The substance is manufactured outside of the EU.

2.2 Identified uses

The substance is used within the EU as a pesti(iigabicide) active substance.
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3 CLASSIFICATION FOR PHYSICO-CHEMICAL PROPERTIES

3.1 Physico-chemical Properties

Not addressed in this proposal.

4 HUMAN HEALTH HAZARD ASSESSMENT

4.1 Toxicokinetics (absorption, metabolism, distribution and elimination)
4.1.1  Non-human information
4.1.2 Human information

4.1.3  Summary and discussion on toxicokinetics

This information has been extracted from the rehassessment report (RAR 2015) prepared by
the UK under 1107/2009.

The toxicokinetics of thifensulfuron-methyl (TSM)eve evaluated in rats using both a triazine- and
a thiophene-labelled compound administered ordRgsults were similar with both labelled
compounds. The metabolism and disposition dataained rapid absorption, metabolism, and
elimination. Based on urinary excretion data, ataorption of TSM was found to be extensive
following single and repeated exposure to a lonedfs20 mg/kg bw (ranging from 73% to 89% of
the administered dose). At the high dose of 206kgbw, oral absorption appeared to be
decreased, ranging from 52% to 77% of the admiidtdose.

Parent TSM represented the major fraction of radioidy detected in urine and faeces in both male
and female rats (70 to 95%). Five metabolites wagatified in urine and faeces: Thifensulfuron
acid (IN-L9225), O-demethyl Thifensulfuron-methiiN(L9226), triazine amine (IN-A4098), 2-
acid-3-sulfonamide (IN-L9223) and 2-ester-3-sulimide (IN-A5546). Two thiophene-labelled
metabolites (accounting for 5 to 20% of the radiv@ccompounds in urine) were not identified.
The major pathway involved in the biotransformata$iTSM in the rat was demethylation to O-
demethyl Thifensulfuron-methyl (IN-L9226), which svaubsequently hydrolysed to 2-ester-3-
sulfonamide (IN-A5546) (further converted to 2-a8idulfonamide — IN-L9223) and triazine

amine (IN-A4098). Thifensulfuron-methyl was alszedterified by a non-specific esterase to yield
Thifensulfuron acid (IN-L9225).

TSM and/or its metabolites were widely distribusgdund the body; however levels were low and
no retention or accumulation in specific tissues whserved. No significant sex differences were
detected in the kinetic behaviour of the substa@1 day pre-treatment of rats with TSM did not
appear to alter the toxicokinetics of the compound.

In the rat, over 50% of the administered dose d¥IV&s excreted by 48 hours post-dosing and
excretion was essentially complete by 72 hours-gosing. The predominant excretory route was
urine (60 to 80%), however, faecal excretion (18@&0) also contributed significantly to the
elimination of the compound.
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4.2 Acute toxicity

Not addressed in this proposal.

4.3 Specific target organ toxicity — single exposure 80T SE)

Not addressed in this proposal.

4.4 [rritation

Not addressed in this proposal.

4.5 Corrosivity

Not addressed in this proposal.

4.6 Sensitisation

Not addressed in this proposal.

4.7 Repeated dose toxicity

Although this proposal is targeted to carcinogéypiand developmental toxicity, this endpoint has
been included as repeated dose toxicity informatmuid be important in the interpretation of the
carcinogenicity investigations. On this basis, @ppsal for classification/non-classification has
been presented.

The repeated dose toxicity of TSM was evaluataats, mice and dogs by the oral route.
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Table 9: Summary table of relevant repeated dos@xicity studies
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Method Dose Levels | Observations and Remarks Reference
10-dose study 0, 2200 mg/kg | 2200 mg/kg bw/d 1984(26)
SDrats (6 bw/d No adverse effects.
males/group)
Oral gavage (in
corn ail)
Not guideline
(range-finding
study)
Not GLP
TSM 93.4%
90-day study 0, 100, 2500, | 7500 ppm (559/697 mg/kg bw/d in males/females): | 1984a(35)
SDrats 7500 ppm (0, | |bw gain (18% males; 29% females);
(10/sex/group) 7,177, 559 .| food efficiency in males and females;
. mg/kg bw/d in ) ) o )
Dietary males: 0,9, | Slight changes in some clinical-chemistry paransete
administration 216, 697 (BUN, serum proteins and glucose) in males;
EU B26 method | mg/kg bw/d in | Slight changes in some organ weights in males and
Conducted prior | females) females;
to the
g?gig‘em“gg Dose levels | 2500 ppm (177/216 mg/kg bw/d in males/females):
statement relevant for Lbw gain (8% males; 17% females);
confirmin ClaSSIflcatlon |food efficiency in males and females;
rming - (guidance
COﬂSIStency with value for lg|ucose in ma]es;
GLP . . : : .
requirements subchronic rat | Slight changes in some organ weights in males;
q study)< 100
mg/kg bw/d ; .
TSM 93.6%- 100 ppm (7/9 mg/kg bw/d in males/females):
95.6% No adverse effects
NOAEL® = 100 ppm
90-day study 0, 500, 2500, | 7500 ppm(1427/2287 mg/kg bw/d in males/females): 1984b(36)
CD-1mice 7500 ppm (0, | No adverse effects
(10/sex/group) 97,/52% 1/4(,127
: m w/d in
Dietary mg|eg; 0, 123, 2500 ppm (528/690 mg/kg bw/d in males/females):
administration 690, 2287 No adverse effects
EU B26 methgd mg/kg bw/d in
Conducted prior | females) 500 ppm(97/123 mg/kg bw/d in males/females):
implementation No adverse effects
Dose levels

of GLP, but QA
statement
confirming
consistency with
GLP
requirements

TSM 93.6%

relevant for
classification
(guidance
value for
subchronic rat
study)< 100
mg/kg bw/d

NOAELS = 7500 ppm
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90-day study 0, 75, 1500, 7500 ppm (200/207.5 mg/kg bw/d in males/females): 1984 (25)
Beagledogs 7500 ppm (2.1} |bw gain in males and females;
(4/sexigroup) frnl/?)k 28\?v/d i | 1abs adrenal wt (29%)* and rel adrenal wt (27%) in
Dietary mgleg' 51 males;
administration 43.6. 2075
EU B27 method | jg/kg bw/d in | 1500 ppm (41.1/43.6 mg/kg bw/d in males/females):
GLP females) No adverse effects
TSM 95-96.5%
Dose levels 75 ppm (2.1 mg/kg bw/d in males and females):
relevg_nt f(_)r No adverse effects
classification
(guidance
value for NOAEL® = 1500 ppm
subchronic rat
study)< 100
mg/kg bw/d
1-year study 0, 50, 750, 7500 ppm (195.3/210.9 mg/kg bw/d in (1984)(29)
Beagledogs 7500 ppm (1.3) males/females)
(5/sex/group) 19.7,195.3 | |bw gain (60-70%)* in females;
Dietary mg{ggt;_wid n Iterminal bw (17%)* in females;
administration 225, 210.9 food efficiency (60%)* in females;
EU B30 method | mg/kg bw/d in | fliver wt (abs 34%; rel 14%) in males;
GLP females)
TSM 98.2-94.8% 750 ppm (19.7/22.5 mg/kg bw/d in males/females):
Dose levels | No adverse effects
relevant for
classification .
(guidance 50 ppm (1.3/1.4 mg/kg bw/d in males/females):
based on No adverse effects
application of
Haber’s Rule NOAEL$ = 750 ppm
for long-term
studies from
CLP criteria
Annex |
3.9.2.9.5,
November
2012)< 25
mg/kg bw/d

% As given in the RAR; *Statistically significant

47.1 Non-human information

4.7.1.1 Repeated dose toxicity: oral
Rat
Range-finding (10 dose) study

In a range-finding study, TSM was administeredamaoil by intragastric intubation to a group of 6
male Sprague Dawley rats (1984)(26). Rats weredd@8dimes over a 2-week period at a dose of
2200 mg/kg bw/day. A control group of 6 rats waseatbwith corn oil only. Rats were weighed and
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observed daily. At the end of treatment, 3 ratsnfreach group were sacrificed for pathological
examination. The remaining rats from each groupevgacrificed and similarly examined after a 14-
day recovery period.

No deaths occurred during the study. Clinical obestgons, body and organ weights, gross and
histological examination revealed no compound-eeldbxic effects. A ten-dose exposure of male
rats to TSM at 2200 mg/kg bw produced no sign®xittty in rats.

90-day study

In a guideline 90-day study, TSM was administecetbur groups of 10 male and female Sprague
Dawley rats (1984a)(35). The substance was incatpdrin the diet at 0, 100, 2500 and 7500 ppm.
The calculated mean daily intake of TSM was 7, Bhd 559 mg/kg bw/day for males and 9, 216,
and 697 mg/kg bw/day for females.

There were no compound-related effects on the é@mud of clinical signs of toxicity and mortality.
Decreases in mean body weight and overall bodyhwejgin were observed in male and female

rats at 2500 and 7500 ppm. Daily diet consumptias velatively uniform among test groups

during the study. Food efficiency was slightly desed in the 2500 and 7500 ppm male and female
groups when compared to their respective contidlere was no effect of treatment at all dose
levels on haematological and urologic parametessabund-related effects on clinical chemistry
parameters occurred in the 7500 ppm males. Thesasted of increased BUN at 1 month (40%),
decreased serum proteins at 1, 2, and 3 months {78%6) and decreased serum globulin at 3
months (11%). Plasma glucose concentrations desgtéaghe 2500 and 7500 ppm males (16%).

No changes in clinical chemistry parameters wesepled in female rats.

Significant decreases in mean absolute spleen vgef{@jB to 17%) and increases in relative brain
weights (+ 8 to 20%) occurred in the 2500 and 780 males. Significant decreases in mean
absolute heart (13%) and liver (23%) weights ardeases in relative kidney (20%) and testis
(35%) weights were observed in the 7500 ppm mateseased relative brain (13%) and heart
(10%) weights were observed in the 7500 ppm fergiadap. No gross or histopathologic changes
attributed to dietary intake of TSM were obsendedhe absence of any gross or microscopic
observations, the organ weight effects may be densd secondary to body weight changes.

Based on the decreased body weight, reduced fdioteaty, changes in clinical-chemistry
parameters and organ weights, the NOAEL for TSMd& oral feeding) was 100 ppm for male
(7 mg/kg bw/d) and female (9 mg/kg bw/d) rats.

Mouse

90-day study

In a guideline 90-day study, TSM was administegetbur groups of 10 male and female CD-1
mice (1984b)(36). The substance was incorporatékimliet at 0, 500, 2500 and 7500 ppm. The
calculated mean daily intake of TSM was 97, 528, 327 mg/kg bw/day for males and 123, 690,
and 2287 mg/kg bw/day for females.

There were no compound-related effects on mortalityn the incidence of clinical signs of
toxicity. There were no statistically significanttwologically important differences in overall nmea
body weights and in mean food consumption or fdéidiency values for male or female mice.
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There were no compound-related haematological sff@tie only difference noted between test
and control group mice was a statistically sigmificincrease in relative kidney weights in male
mice in the 2500 ppm group (13%) when comparetie¢artale control group. Due to the absence
of a dose-response or morphological changes, tanowreight changes were not attributed to the
treatment. No compound-related gross or histopatfioichanges were observed in mice sacrificed
at the end of the study.

Following 90 days of dietary exposure to TSM, tH@AEL for male and female CD-1 mice was
7500 ppm, based on the lack of compound-relatetestiat this concentration. This concentration
was equivalent to 1427 mg/kg bw/day and 2287 mbikilay in male and female mice,
respectively.

Dog

90-day study

In a guideline 90-day study, TSM was administecetbtir groups of 4 male and 4 female beagle
dogs for 13 weeks (1984)(25). The substance waspocated in the diet at 0, 75, 1500 and 7500
ppm. The calculated mean daily intake of TSM wds 21.1, and 200 mg/kg bw/day for males and
2.1, 43.6, and 207.5 mg/kg bw/day for females.

There was no mortality. There was a small decraas®an body weight and body weight gains
relative to control in the 7500 ppm male group.nii@al body weight was slightly decreased in
7500 ppm males (- 8%). The mean body weight gatheri7500 ppm females was slightly less than
control over all intervals. Food consumption anod@fficiency were comparable between treated
and control groups. There were no treatment-reletiedts on clinical signs, clinical chemistry
(except decreased lactate dehydrogenase (LDH)teetiin all treated groups (30 to 50%) after

4 weeks of exposure in males and 13 weeks of expasdemales), haematology, and urinalysis.
The decreases in LDH activities were considerdaktof no toxicological significance as they
occurred in isolation. Statistically significantaleases were noted in the mean absolute and eelativ
adrenal weights in 7500 ppm males with a trend tdwa dose-effect relationship. No gross or
histopathological changes were noted in any obtigans or tissues which could be attributed to
treatment.

Following 90 days dietary exposure to TSM, the NQAf&as 1500 ppm (41.1 and
43.6 mg/kg bw/day in male and female dogs respelgiibased on body weight effects in both
sexes, and on the decreased adrenal weights inb@atge dogs.

One-year study

In a guideline 1-year study, TSM was administecetbtir groups of 5 male and 5 female beagle
dogs (1986)(29). The substance was incorporatéukidiet at 0, 50, 750 and 7500 ppm. The
calculated mean daily intake of TSM was 1.3, 18nd 195.3 mg/kg bw/day for males and 1.4,
22.5, and 210.9 mg/kg bw/day for females.

There were no mortalities or compound-related cdihsigns. There was a compound-related
decrease in the 7500 ppm female mean body weigbisale mean body weight gains relative to
control were decreased in the 7500 ppm (60 to Bd&fistically significant between 0 and

39 weeks) and in the 750 ppm (overall 35% betweand)52 weeks, not statistically significant;
but no reductions between 5-13 wks and 40-52 wi®@)s. Terminal mean body weights in
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females were reduced in the 750 (by 6%, not st significant) and 7500 (by 17%,

statistically significant) ppm groups. For fematlesre were no differences in mean total food
consumption but mean food efficiency was reducetién750 (overall 40% between 1-52 wks; but
no reductions between 5-13 wks and 40-52 wks) &08 {overall 60% between 1-52 wks) ppm
groups. Individual body weights and body weighihngan the 750 ppm females were highly
variable. This undermines the significance of theasved mean changes. Overall, the effects on
body weight gain and food efficiency observed m#&tes at 750 ppm were highly variable; were
not statistically significant; were inconsisteneovthe duration of the study and resulted only in a
6% not statistically significant decrease in terahinody weight; therefore they were not considered
to be adverse.

The most significant effect on clinical pathologgrgmeters was a trend towards increased blood
glucose concentrations, at the end of the expgsenied (wk 52), in male (22 to 39%) and female
(10 to 30%) dogs at 750 and 7500 ppm. In the alesehgross or microscopy findings in any
organ, including the pancreas, this isolated chamé@ood glucose levels is considered to be
unrelated to treatment. It is also noted that theseased glucose levels were similar to those
observed in the control animals at weeks 26 and B@. further undermines the relation to
treatment of the reported finding. In additionsinoted that there were no effects on glucoshen t
90-day dog study up to a much higher dose of 7500. m the 7500 ppm groups, liver weights
(absolute: +34%p <0.05 and relative: +14%, not statistically sigrafit) were increased in males.
There were no specific compound-related histopatiicllesions present in treated animals.

In conclusion, TSM had significant adverse effattg500 ppm in female dogs (decreased body
weights, body weight gains, and food efficiency)l @ammale dogs (increased liver weights). These
effects were not correlated with gross or microscéipdings. The NOAEL in male and female
dogs was 750 ppm corresponding to 19.7 and 22.kgvioyl/day respectively.

4.7.1.2 Repeated dose toxicity: inhalation

No data are available.

4.7.1.3 Repeated dose toxicity: dermal

No data are available.

4.7.1.4 Repeated dose toxicity: other routes

No data are available.

4.7.1.5 Human information

No data are available.

4.7.1.6 Other relevant information

No data are available.
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4.8 Specific target organ toxicity — repeated exposuréSTOT RE)

4.8.1  Summary and discussion of repeated dose toxicityniiings relevant for
classification as STOT RE

The repeated dose toxicity of TSM was investigate@D-day oral feeding studies in rats and mice
and in 90-day and 1-year dietary studies in dodjsstAdies were considered to be acceptable.
These studies showed that there were no spedifjettargans of repeated dose toxicity for TSM in
all three species investigated, as only effectbamty weight parameters and nutritional status were
observed from a relatively high dose of 177 mgfkgday in rats and from a dose of 200 mg/kg
bw/day in dogs. There were no adverse effectsamtbuse up to the top dose of 1427/2287 mg/kg
bw/day (m/f) for 90 days, indicating a lower sendiy for this species.

Classification of TSM for STOT-RE is not warranted.

4.8.2  Comparison with criteria of repeated dose toxicityfindings relevant for
classification as STOT RE

The repeated dose toxicity of TSM was investigate@D-day oral feeding studies in rats and mice
and in 90-day and 1-year dietary studies in dodjsstAdies were considered to be acceptable.
These studies showed that there were no spedifjettargans of repeated dose toxicity for TSM in
all three species investigated, as only effectbamty weight parameters and nutritional status were
observed from a relatively high dose of 177 mgfkgday in rats and from a dose of 200 mg/kg
bw/day in dogs. There were no adverse effectsamibuse up to the top dose of 1427/2287 mg/kg
bw/day (m/f) for 90 days, indicating a lower seingy for this species.

Classification of TSM for STOT-RE is not warranted.

4.8.3  Conclusions on classification and labelling of re@#ed dose toxicity findings
relevant for classification as STOT RE

\ Not classified — conclusive but insufficient for @ssification

RAC evaluation of specific target organ toxicity- repeated
exposure (STOT RE)

Summary of the Dossier Submitter’s proposal

The repeated dose toxicity of Thifensulfuron-methyl (TSM) was investigated in 90-day oral
feeding studies in rats and mice and in 90-day and 1-year dietary studies in dogs. These
studies showed that there were no specific target organs showing repeated dose toxicity
following exposure to TSM in any of the three species investigated. Only body weight gain
reduction and reduced food efficiency were observed at a relatively high dose of 2500 ppm
(177 mg/kg bw/day) or greater in rats (bw gain reduction up to 18/29% in m/f at 7500
ppm) and 7500 ppm (200 mg/kg bw/day) in dogs (bw gain and food efficiency reduction
of 60-70% and 60%, respectively in females in the 1 year study). There were no adverse
effects in mice up to the highest dose of 7500 ppm (1427/2287 mg/kg bw/day in m/f) for
90 days, indicating a lower sensitivity to the substance in this species.
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The DS concluded that classification of TSM for STOT-RE is not warranted.

Comments received during public consultation

No comments received on classification for this end-point during public consultation.

Assessment and comparison with the classification criteria

In the dietary repeated dose toxicity studies of TSM in rats, mice (90-day) and dogs (90-
day and 1-year) no specific target organs were identified. The only effects observed in rats
and dogs were reduced body weight gain and food efficiency starting at 177 mg/kg bw in
rats (90 d exposure) and at 200 mg/kg bw in dogs (90 d and 1 year study). No adverse
effects in mice up to the top dose were observed, indicating a lower sensitivity for this
species. According to the CLH regulation, a substance meets the criteria for classification
as STOT-RE category 2 if it can be presumed it has the potential to be harmful to human
health following repeated exposure at concentrations below 100 mg/kg bw/day in rats after
90 days of exposure (300 mg/kg bw/day after correction with Haber’s rule for 28 days of
exposure). RAC notes that the effects reported after repeated oral exposures do not
warrant classification because the severity of the findings was low at doses below the
guidance values for classification.

RAC agrees with the DS that classification of TSM for STOT-RE is not warranted.

4.9 Germ cell mutagenicity (Mutagenicity)

Although this proposal is targeted to carcinogeyiand developmental toxicity, this endpoint has
been included as mutagenicity could be importatiiéninterpretation of the carcinogenicity
investigations. On this basis, a proposal for di@ssion/non-classification has been presented.

The mutagenic potential of TSM has been investjatevitro (3 bacterial mutagenicity tests, 1
mammalian cell gene mutation assay, 1 chromosoragaion study and 1 UDS test) aimdvivo
(mouse micronucleus test and rat chromosome almariaist).
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Table 10: Summary table of relevant in vitro and n vivo mutagenicity studies
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In Vitro Data
Method Organism/strain Concentrations Result
tested
Bacterial S typhimurium 0.1 — 20 pg/plate Negative + S9
mutagenicity TA1535
OECD 471 TA97 Cytotoxicity at> 50 pg/plate;
Not GLP . . . -
TA98 Study limited by the bacteriostatic activity of
0 :
TSM 93.4% TAL00 TSM and lack of 8 strain.
(ll\élgg)s(%dlc)), Not TA102 or E coli
WP2nrA
Bacterial S typhimurium 0.1 — 20 pg/plate Negative + S9
mutagenicity TA1535
OECD 471 TA1537 Cytotoxicity at 20 pg/plate;
GLP TA98 Study limited by the bacteriostatic activity of
0,
TSM 97.9% TA100 TSM.
(Patel, 2007)(37) TA102
Bacterial S typhimurium 1.5 - 5000 pg/plate| Negative + S9
mutagenicity TA1535
OECD 471 TA1537 Cytotoxicity at> 150 ug/plate fofs
GLP TA98 typhimurium strains;
TSM 97.4% TA100 No evidence of cytotoxicity up to 5000
pa/plate inE coli strain.
Bowles (2009) | £ i wpawrA
(22) Study limited by the bacteriostatic activity of
TSM in Styphimurium..
Mammalian cell | CHO-K1 cell line 387 — 2712 pg/ml | Negative + S9
gene mutation
(HGPRT)
OECD 476 No excessive cytotoxicity o_b_ser_ved, but the tpp
concentration caused precipitation.
GLP
TSM 96.9%
(McCooey &
Richard, 1984 &
1987)(33)
Chromosome Human lymphocytes | 250 — 2800 pg/ml| Negative + S9
aberration assay
OECD 473 Precipitation observed at top concentration;
GLP
0,
TSM 96.9% Study limited by weak response of positive
(Vlachos, controls and short harvest time (19 hr).
1987)(45)
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micronucleus test

treated group; 5/sex

ubs Primary culture of rat| 0.39 — 2712 pg/ml | Negative
OECD 482 hepatocytes
GLP Precipitation observed at the top 3
concentrations; cytotoxicity observed at the t

0,
TSM 95.6% 2 concentrations.
(McCooey,
1984)(32)

In vivo Data
Method Organism/strain Concentrations Result
tested

Bone marrow Mice (15/sex in 0, 5000 mg/kg bw | Negative

(single dose)

aberration test
Oral gavage
Vehicle: corn oil
OECD 475
GLP

TSM 95.6%
(1984)(44)

Animals sacrificed
at 6, 24 and 48 hr

Significant body weight loss observed in the
treated animals;

Mitotic index was not affected.

Oral gavage in controls) Mice sacrificed at

gavag 24 hr. 48 hr Mortality, clinical signs of toxicity (tremors,
Vehicle: corn oll (inclu’din controls) ptosis, body drop, decreased body tone and
OECD 474 and 72 h? ost- activity) and macroscopic findings (fluid-filled

treatment P distended stomach, red lungs, discoloured

GLP intestine) were observed in the treated animals;
TSM 95.6% P/N ratio affected only in males sacrificed at
(1985;)(43) 48 hr.
Bone marrow Rats, SD 0, 5000 mg/kg bw | Negative
chromosome (15/sex/group)

49.1

49.1.1 /n vitrodata

Non-human information

TSM was negative in a relatively old bacterial geméation assay. However, compared to current
standards, this study lacked information from atdugal strain E.coli WP2uvrA or S. typhimurium
TA102) able to detect oxidising mutagens and cliossag agents. In addition, due to the

bacteriostatic activity of TSM towards typhimurium, the highest concentration that could be
tested in the assay was very low. This undermihedsignificance of the observed negative result.
Since then, two additional bacterial mutageniaists have been conducted. These studies are
modern investigations which have addressed thedimn of the lacking strain from the old test.
However, similarly to the original assays, the legthconcentration that could be tested in these
assays was very low, undermining the significarfdb@ observed negative results. Overall, no

clear conclusions can be drawn about the potesitiaBM to cause gene mutations in bacteria due
its bacteriostatic nature. It is however noted thatgene mutation endpoint has been adequately
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addressed in twim vitro mammalian cell test for gene mutation (UDS assagdlated rat
hepatocytes anlgprt assay in CHO cells), with negative results retdrne

TSM tested also negative vitro for clastogenicity in human lymphocytes. Althougke validity of
thein vitro chromosome aberration study has been questioeeddble 10 for details), it is noted
that there are two negative vivo studies (mouse micronucleus and rat chromosome adio),
which have investigated adequately the potentadtobenicity of TSM.

4.9.1.2 /nvivodata

In two in vivo studies (mouse micronucleus and rat chromosomeadion), TSM tested negative
up to a dose (5000 mg/kg bw, a dose exceeding &xenmum recommended dose in accordance
with currentin vivo genotoxicity regulatory guidelines) causing sigpaiht systemic toxicity.

4.9.2  Human information

No data are available.

49.3 Other relevant information

No data are available.

4.9.4  Summary and discussion of mutagenicity

TSM tested negative in severa vitro (bacterial mutagenicity, mammalian cell gene maoat
chromosome aberration, UDS) and vivo studies (micronucleus and chromosome aberration).
Overall, it can be concluded that TSM is not gerigtoClassification for mutagenicity is not
warranted.

495 Comparison with criteria

TSM tested negative in severa vitro (bacterial mutagenicity, mammalian cell gene maoat
chromosome aberration, UDS) and vivo studies (micronucleus and chromosome aberration).
Overall, it can be concluded that TSM is not gerigtoClassification for mutagenicity is not
warranted.

4.9.6  Conclusions on classification and labelling

Not classified — conclusive but insufficient for @ssification
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RAC evaluation of germ cell mutagenicity

Summary of the Dossier Submitter’s proposal

The DS has assessed the available studies on mutagenicity, but also indicated that these
have been presented in the CLH proposal because they could be relevant in the evaluation
of the carcinogenic potential of the substance.

TSM tested negative in several in vitro studies (three bacterial mutagenicity tests, one
mammalian cell gene mutation assay, one chromosome aberration assay, one UDS test)
and in vivo studies (one micronucleus and one chromosome aberration assay). No clear
conclusions could be drawn on the potential of TSM to cause gene mutations in bacteria,
since only low concentrations could be used due its bacteriostatic nature. However, based
on the non-bacterial tests, the DS concluded that TSM is not genotoxic. The Ds proposes
‘No classification’ for mutagenicity.

Comments received during public consultation

Two comments from member state competent authorities (MSCA) and one from an
individual have been received during public consultation (PC), all in favour of no
classification for germ cell mutagenicity. Two related comments on the need for a higher
level of detail in the reported studies in the CLH dossier were also received.

Additional key elements

Due to the need for more study details, the following documents were also taken into
account by RAC:

- The RAR 08 vol 3 B6 Tox
- EFSA opinion on TSM ( EFSA Journal 2015;13(7):4201).

Assessment and comparison with the classification criteria

Gene mutation in bacteria was tested in three independent assays. The mutagenic potential
of the substance has been further addressed in two in vitro mammalian cell test (UDS
assay in isolated rat hepatocytes and hprt assay in CHO cells), all with negative results.

The ability of TSM to induce structural chromosome aberrations was tested in cultured
human lymphocytes with a negative outcome. However, due to the lack of reproducibility
between the two replicates of the positive control, findings from the study were considered
to be equivocal.

The potential clastogenicity of TSM was also tested in vivo.

In the MN test in the bone marrow of mice, the tested dose of TSM was 5000 mg/kg bw (a
dose exceeding the maximum recommended dose in accordance with current in vivo
genotoxicity regulatory guidelines). This dose caused significant systemic toxicity (tremors,
ptosis, body drop, decreased body tone and activity) and macroscopic findings (fluid-filled
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distended stomach, red lungs, discoloured intestine) in treated animals. The P/N ratio was
affected in males sacrificed at 48 hr (0.78 vs 1.22 in the control group). TSM did not induce
cytogenetic damage in the bone marrow MN test.

The potential clastogenicity of TSM in vivo was also tested in a rat chromosome aberration
test. Animals were treated by gavage with 5000 mg/kg bw. Significant body weight loss
was observed in the treated animals. No cytogenetic damage was observed in the bone
marrow cells of treated rats. Although exposure of the bone marrow to TSM was not
demonstrated in the study (no change in the mitotic index), it is noted that in the RAR an
in vivo metabolism study is summarised where 0.001% of the administered dose (1774 -
1900 mg/kg bw) was detected in the bone marrow.

RAC concludes that TSM is not genotoxic and agrees with the DS that classification for
germ cell mutagenicity is not warranted.
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4.10 Carcinogenicity
The carcinogenicity of TSM has been investigatechta and mice by the oral route.

Table 11: Summary table of relevant carcinogenicit studies

Method Dose levels Observations and remarks

(effects of major toxicological significance)

2-yr chronic 0, 25,500 | 2500 ppm (102/133 mg/kg bw/d in mes/females:
toxicity/carcinogenicity| 2500 ppm

. 0 . \ . .
study (0.96, 20, | bw gain (up to 7%)during ¥ year in males;
EC B33 éO?dn_]g/kg | bw gain (6%) over 2 years in males;
w/d in .
Not GLP but QA males: 1.3, lm?)?\rtﬂ? sodium (up to 8%in males and females at 9, 12, 18, 21 and 24
statement included in | 26 and 133 '
the report mg/kg bw/d| 500 ppm (20/26 mg/kg bw/d in males/females)
. - . in females)
Dietary administration No adverse effects.
Rats, SD
(72/sex/group) TUmours
TSM 95.6 — 98%
Female rats 0 ppm | 25 ppm| 500 ppm| 2500
1986(23) ppm
Total tumours
Animals with primary tumours 56/59 56/59 53/60 61/62

Animals with malignant tumours 16/59 17/59 25/60 29/62*
@7%) | (29%) | (42%) (47%)

Animals with benign tumours 55/59 53/59 48/60 53/62
Animals with secondary tumours 2/59 6/59 4/60 7162

Mammary gland

Animals with fibroadenonta 19/58 15/54 19/52 19/62
Animals with adenocarcinoma, 12/58 6/54 15/52 20/62

(1%) | Q1%) | (29%) (32%)
|- - 1 R

Animals with adenosquamous cg
carcinoma
* significantly different from controls at P < 0.@bisher test)

2 Fibroadenoma most likely includes diagnosis ofrmdea as adenoma was not
reported separately

Lab historical control data in female SD | Number of animals with mammary gland
rats from 11 studies conducted between | adenocarcinoma (%)

1984 and 1990
Range: 4 (8.3%) — 15 (23.4%); mean 179

NOAELS (toxicity) = 500 ppm (20/26 mg/kg bw/d)
NOAEL?® (carcinogenicity) = 2500 ppm (102/133 mg/kg bw/d)
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Method Dose levels Observations and remarks
(effects of major toxicological significance)
18-month 0, 25, 750, | 7500 ppm (979/1312 mg/kg bw. in males/females:
carcinogenicity study | 7500 ppm | terminal bw (4%) in females;
EC B33 (3.2,97 and
979 mg/kg | | bw gain (13%)* in females;

Not GLP but QA bw/d in
statement included in | males; 4.3,
the report 128 and 750 ppm (97/128 mg/kg bw/d in males/females)

. 1312 mg/k
Dietary bw/d in gkg No adverse effects;
Mouse, CD-1 females)
(80/sex/group)

25 ppm (3.2/4.3 mg/kg bw/d in males/females)
TSM 95.5-98%

1985, 1987 & 1990
(24)

No adverse effects;
NOAEL? (toxicity) = 750 ppm
NOAELS? (carcinogenicity) = 7500 ppm

® As given in the RAR; #Statistically significaneyel of significance not quantified in the RAR);t&8stically significant (<0.05)
4.10.1 Non-human information

4.10.1.1Carcinogenicity: oral
Rat

In a guideline 2-year carcinogenicity study, TSMsvealministered to four groups of 72 male and 72
female Sprague Dawley rats (1986)(23). The substauas incorporated in the diet at 0, 25, 500 and
2500 ppm for 24 months. The calculated mean dailgke of TSM was 0.96, 20 and 102 mg/kg
bw/day for males and 1.3, 26 and 133 mg/kg bw/dayemales. Haematological, clinical chemistry
and urine analysis parameters were measured 31, 28, 21 and 24 months after study initiation
on 10 rats from each sex and group. Ten rats/ssg/dere sacrificed at one year (interim sacrifice)
and the remaining surviving rats were sacrificed4amonths.

Male rats in the 2500 ppm group had mean body weighd body weight gains which were
significantly lower (up to 7%) than control valuager the first year of the study. These values
remained below control levels for the remaindethef study, although the differences were not
statistically significant. In females, no compoumethted, significant body weight effects were
observed during the study.

Serum sodium concentrations were slightly (up tg Bt significantly lower than controls in male
or female rats in the 2500 ppm groups at the 918221, and 24 month evaluations. Lower sodium
concentrations were also observed in 500 ppm nadl24-months, 500 ppm females at 12 and 18-
months, 25 ppm females at 12 and 18-months ang2brpales at 24 months. A statistically
significant, compound-related decrease in seruriuso@as determined to exist only for males and
females at 2500 ppm, based on analysis of doseiit@eactions. The changes observed at 25 and
500 ppm were minor, inconsistent with duration xpp@sure and within the ranges observed in
control animals at other time points. Thereforeyttvere considered unrelated to treatment.

The total number of masses and total number ofwdtsmasses were significantly elevated in
females in the 500 and 2500 ppm groups (48 andd@kes respectivelis 37 in controls). Part of
these masses was identified as mammary tumourse Were no significant non-neoplastic lesions
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in the mammary gland and the incidence of lobujgrelplasia was decreased in treated females
compared to controls (97%, 72%, 69% and 82% ab05@0 and 2500 ppm respectively).

The number of female animals with malignant tumauas increased in the 500 and 2500 ppm
groups (42% and 47% respectives27% in controls) (Table 11). This increased nunvises not

due to any one particular statistically significamdreased type of tumour; they were not localised
in any one particular organ or tissue; nor weregtlagy unusual or rare tumours observed.
However, there was a trend towards increased maynghemnd adenocarcinoma in female rats (29%
and 32% at 500 and 2500 ppm respectivsl21% in controls, not statistically significantfadre

was no increase in the incidence of mammary glaetamas (Table 11).

Relevant laboratory HCD for mammary adenocarcinehmav that in controls the incidence of such
tumours can rise up to 23.4% (range = 8.3-23.4%me17%). Therefore the increased incidences
of 29% and 32% observed at 500 and 2500 ppm ragekgcare slightly above the laboratory HCD.

A retrospective analysis of latency for these turaahowed that there was no trend (by Log-rank
test) for decreased time-to-occurrence in TSM-e@&tmales compared to controls, indicating that
the mammary gland tumours seen in the treated &l not occur earlier in time compared to
those occurring in controls, with the earliest miadint mammary tumour (on test day 119) observed
among control animals

Overall, considering that the increase in mammagnacarcinomas at the top two doses stands
against a very high background incidence of 21%wénconcurrent controls; the incidence at the
top-dose was only 1.5-fold that in the concurremttmls; the tumour incidences at the top two
doses were not statistically significantly differémmm that in controls; the dose-response was
relatively flat over an approximate 100-fold exp@stange (25 ppm to 2500 ppm); and tumour
latency was not shortened, the slight increaseammary adenocarcinoma observed at 500 and
2500 ppm TSM appears unlikely to be related tattneat.

It is well established that female Sprague-Dawégg have a high spontaneous incidence of
mammary gland tumours. Published HCD for Spragued®arats (Giknis & Clifford, 2001)
(28)indicate that the incidence of mammary aderaoigama can rise even up to 58.3% (range =
8.6% - 58.3%; mean = 23.7%). This would lead todiweclusion that the increased incidences of
29% and 32% observed at 500 and 2500 ppm TSM dfewitlen normal variation. More relevant
contemporary (covering study initiation dates 08494986) published HCD for Sprague-Dawley
rats from the same supplier, breeder location amdmial stock (Lang, 1992; McMartin et al,
1992)(30&34) as the animals utilized in the TSMdstindicate that the incidence of mammary
adenocarcinoma ranges between 7-31.4% (mean 18%).tBese contemporary HCD would still
support the conclusion that the increased inciden€29% and 32% observed at 500 and 2500
ppm TSM are part of normal biological variability this strain of rats.

Further evidence of the high spontaneous incidehceammary tumours in Sprague-Dawley rats is
the finding that 97% of the control animals in #f&M cancer study had mammary gland
hyperplasia, a precursor lesion of mammary tumand,that incidences of 72%, 69% and 82%
were seen at 25, 500 and 2500 ppm. These dataiadltat there was significant variation across
treated and control groups in the incidence of mamrgland hyperplasia, with no particular trend
appearing. This response was consistent with thatian in the incidence of mammary
adenocarcinomas observed across groups and thecalsfea clear dose-response.

In summary, different strands of evidence leadheodonclusion that the increased incidences of
mammary gland adenocarcinoma observed at 500 &@@#inm TSM are not treatment-related, but
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chance findings in a strain of rats highly susd#gtio mammary gland tumourigenesis. On this
basis, it can be concluded that TSM is not car@nagin Sprague-Dawley rats.

Mouse

In a guideline 18-month carcinogenicity study, T®8fgs administered to four groups of 80 male
and 80 female CD-1 mice (1985, 1987 & 1990)(24 e $hbstance was incorporated in the diet at
0, 25, 750 and 7500 ppm for 18 months. The caledlatean daily intake of TSM was 3.2, 97 and
979 mg/kg bw/day for males and 4.3, 128 and 131kgnigw/day for females. Haematological
parameters and plasma proteins were measure®318,and 18 months after study initiation on 10
mice from each sex and group.

Terminal body weights and mean body weight gainewséatistically significantly decreased in the
top dose females. No other treatment-related effeetre observed at any dose level.

Overall, TSM was not carcinogenic in the mouseaihé MTD in females and up to the limit dose
(979 mg/kg bw/d) in males.

4.10.1.2Carcinogenicity: inhalation

No data are available.

4.10.1.3Carcinogenicity: dermal

No data are available.

4.10.2 Human information

No data are available.

4.10.3 Other relevant information

No structural alert for oestrogen receptor bindirag identified for TSM and its rat and groundwater
metabolites (including triazine amine) by a numbgrn silico assessments, including the OECD
QSAR Toolbox (v.3.3.5), OASIS TIMES v2.27.16, Medd Studio v4.0, ADMET Predictor v7.2
and the USEPA rtER Expert System v1. In additidBiMTand its metabolites lacked structural alerts
for binding to the dopaminezand I receptors following homology modelling (Salmeasl, 2015;
Plataniaet al, 2012)(39&38). Furthermore, using MedChem Studidyno similarities were found
between TSM and its metabolites with known dopanaigenists and antagonists.

In anin vitro E-screen assay in MCF-7 human breast cancer-derived cgdisigned to identify
estrogenic compounds, TSM did not show oestrogadiiwity over several concentrations ranging
from 101° to 10* molar by measuring the relative proliferative pate against oestradiol Bitseh

al. (2002) (20). It is noted that although the metabslbf TSM were not tested in this assay, human
MCF-7 cells are capable of some biotransformatioth possess some human metabolism enzymes
including some cytochrome P450 enzymes.
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4.10.4 Summary and discussion of carcinogenicity

The chronic toxicity and carcinogenicity of TSM wenvestigated in a rat dietary study and in a
mouse feeding study.

In the mouse, TSM was not carcinogenic up to théONfTfemales and up to the limit dose
(979 mg/kg bw/d) in males.

In the rat, an increase in mammary gland adenotar was seen in females (29% and 32% at
500 and 2500 ppm respectivety21% in controls, not statistically significant)lthough this
increase was slightly above the laboratory HCDdean 8.3-23.4%; mean = 17%), it was within
contemporary published HCD (range = 7-31% ; medB%);the increase stands against a very
high background incidence of 21% in the concuroemitrols; the incidence at the top-dose was
only 1.5-fold that in the concurrent controls; tbenour incidences at the top two doses were not
statistically significantly different from that ontrols; the dose-response was relatively flat ove
an approximate 100-fold exposure range (25 ppnb@®»pm); tumour latency was not shortened,;
and similar tumours were not seen in the mouse.

In addition, QSAR assessments show that TSM ardtitsnd groundwater metabolites (including
triazine amine) have no capability to bind to tlestoogen receptor or the dopamine receptors.
Furthermore, in am vitro E-screen assay in MCF-7 human breast cancer-derived Gedib/

showed no oestrogenic activity. By taking into actahat mammary gland tumours in rodents
tend to arise as a consequence of oestrogenigtacnantagonism of dopamine receptors, the
absence of such activities in TSM and its metaé®liénds further support to the assertion that the
mammary gland adenocarcinomas seen in the TSManaec study are not treatment-related.

Overall, therefore, different strands of evidereadl to the conclusion that the slight increase in
mammary gland adenocarcinoma observed at 500 &@@#in TSM is not treatment-related but a
chance finding in a strain of rats highly suscdpttb mammary gland tumourigenesis. On this
basis, it can be concluded that TSM is not car@nagto Sprague-Dawley rats.

4.10.5 Comparison with criteria

The carcinogenic potential of TSM has been invastid by the oral route in rats and mice. There is
no convincing evidence in these studies that TSt&rsinogenic in experimental animals.
Therefore, classification of TSM for carcinogenidsg not warranted.

It is noted that no classification for carcinogetyievas proposed by the TCC&L group (the EU
group responsible for advising on C&L of substaretethie time) in 1997 for this substance on the
basis of the same data.

4.10.6 Conclusions on classification and labelling

Not classified — conclusive but insufficient for essification.
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RAC evaluation of carcinogenicity

Summary of the Dossier Submitter’s proposal

The chronic toxicity and carcinogenicity of TSM in the diet were investigated in a 2-year
carcinogenicity study in Sprague Dawley rats and in an 18-month carcinogenicity study in
CD-1 mice.

In the mouse study, terminal body weights and mean body weight gain were statistically
significantly decreased in females at the top dose of 1312 mg/kg bw/d. TSM did not show
carcinogenic potential in female mice dosed up to the MTD (top dose) and in male animals
dosed up to the limit dose (979 mg/kg bw/d).

In the rat, an increase in mammary gland adenocarcinoma was seen in females (29% and
32% at 500 and 2500 ppm respectively vs 21% in controls, not statistically significant).
Although this increase was slightly above the laboratory HCD (range = 8.3-23.4%; mean
= 17%), it was within contemporary published HCD (range = 7-31% ; mean = 18%). The
increase stands against a very high background incidence of 21% in the concurrent
controls; the incidence at the top-dose was only 1.5 x greater than that in the concurrent
controls; the tumour incidences at the top two doses were not statistically significantly
different from that in controls; the dose-response relationship was relatively flat over an
approximate 100-fold exposure range (25 ppm to 2500 ppm); tumour latency was not
shortened; and similar tumours were not seen in mice. No significant non-neoplastic lesions
in the mammary gland were observed at 500 and 2500 ppm and the incidence of lobular
hyperplasia was decreased compared to controls.

In addition, QSAR assessments show that TSM and its rat and groundwater metabolites
(including triazine amine) do not bind to the oestrogen receptor or the dopamine receptors.

Furthermore, in an in vitro E-screen assay in MCF-7 human breast cancer-derived cells,
TSM showed no oestrogenic activity. By taking into account that mammary gland tumours
in rodents tend to arise as a consequence of oestrogenic activity or antagonism of
dopamine receptors, the absence of such activity in TSM and its metabolites lends further
support to the assertion that the mammary gland adenocarcinomas seen in the TSM rat
cancer study are not treatment-related.

Overall, therefore, different strands of evidence lead to the conclusion that the slight
increase in mammary gland adenocarcinoma observed at 500 and 2500 ppm TSM is not
treatment-related but a chance finding in a strain of rats highly susceptible to mammary
gland tumourigenesis. On this basis, the dossier submitter concluded that TSM is not
carcinogenic to Sprague-Dawley rats.

Comments received during public consultation

Three MSCA commented on this endpoint. Two were in favour of no classification, indicating
that the test was conducted with a rat strain known for high spontaneous incidences of
mammary gland tumours. Also, new data showed that TSM does not have an endocrine
tumorigenic mode of action in the rat. One MSCA raised some concern on the possible
tumorigenic MoA of TSM in the rats similar to that seen with other triazinyl-sulfonylurea
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herbicides showing tumours in mammary glands and for which a possible endocrine mode
of action has not been clarified. Two industry representatives and one individual argued
that classification for carcinogenicity was not warranted.

A substantial amount of new information was also submitted by Industry, including studies
on endocrine tumorgenic mode of action. The submitted information and argumentation is
summarised in the section “additional key elements”.

Additional key elements

The information submitted by Industry during public consultation consist of four study
reports and two position papers.

Author confidential (2015): Thifensulfuron Methyl (DPX-M6316) Technical: 6 Day
Uterotrophic Assay for Detecting Estrogenic Activity and Prolactin Changes in
Ovariectomized Rats. GLP. OECD TG 440.

In this study three groups of young adult ovariectomized Crl:CD(SD) rats (15/group) were
dosed by oral gavage with a suspension of 0, 150, or 300 mg/kg/d TSM (Lot Nr: DPX-
M6316-293) administered in 0.5% methylcellulose for 5 consecutive days. The negative
control group received the vehicle only. Two separate ovariectomized positive control
groups treated for 5 days via gavage, one group administered 0.1 mg/kg/d of the estrogen
receptor agonist 17a-ethynyl estradiol in corn oil (with 1% ethanol) and one administered
2 mg/kg/d of the dopamine (D2) receptor antagonist haloperidol (in 0.5% methylcellulose)
were included. Clinical signs, vaginal cytology and body weight (bw) were recorded daily
for all five dose groups. Food consumption was recorded on test day 1 and 6. All animals
were euthanized ca. 24 hours after the last treatment and uterine weights were collected
to assess the ability of the test substance to induce uterine growth and blood was collected
from all animals for serum prolactin concentration analysis.

In the TSM treatment groups during the whole study period no mortalities, treatment-
related clinical signs, or body weight (bw) effects were seen. Similarly, food consumption
was not affected. All animals remained in diestrus for the duration of the study, and at
scheduled euthanasia neither gross observations nor any treatment-related effects on
uterine weight or effects on serum prolactin levels at any dose level were noted.

In the positive control groups treated with either 17a-ethynyl estradiol or haloperidol,
neither mortality nor clinical observations occured. Mean bw gain and mean final bw
decreased and were accompanied by decreased food consumption and food efficiency
compared to the negative control. On test day 4, all animals treated with 17a-ethynyl
estradiol showed cytological markers indicative of either proestrus or estrus. Relative
uterine wet weight (to final bw) and blotted weight were increased to 188% and 175% of
the negative control, respectively. Serum prolactin levels were increased by 505%
compared to negative control in 17a-ethynyl estradiol treated animals. Animals receiving
haloperidol remained in diestrus for the duration of the study. No gross observations were
noted nor any treatment related effects on uterine weight. Serum prolactin levels were
increased by 250% compared to the negative control in haloperidol treated animals.

In conclusion, under the conditions of this study TSM did not induce changes on any
parameters consistent with the potential to act as an estrogen receptor agonist in
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ovariectomized adult female rats, and did not modulate serum prolactin concentrations.
Rats administered 17a-ethynyl estradiol showed effects consistent with an estrogen
receptor agonist and animals treated with haloperidol showed effects consistent with a D2
receptor antagonist.

Author confidential (2016): IN-A4098: Estrogen Receptor Binding Assay Using Rat Uterine
Cytosol (ER-RUC). GLP. US EPA Health Effects Test Guidelines OPPTS 890.1250.

In this study, the ability of TSM (IN-A4098) to compete with radioligand [3H] 17B-estradiol
for binding estrogen receptors (ERs) in rat uteri homogenate was investigated. Uteri from
100 Sprague-Dawley female rats (85 to 100 days of age) ovariectomized seven days prior
to being killed were used to prepare the uterine cytosol. The final concentrations of TSM
assessed in the binding assays were: 109, 10, 108, 107, 10%, 10>, 10* and 103 M for
all three valid independent runs. All concentrations were tested in replicates of 3. In
addition, solvent control tubes (3 replicates) were prepared to assess total binding. These
replicates included the radioligand [3H] 17B-estradiol, cytosol (containing the ERs) and
solvent but without the competitor 173-estradiol. The total binding tubes allowed for the
identification of maximal binding of [3H]-17B-estradiol. Nonspecific binding was also
assessed in replicates of 3 by determining the [3H]-17B-estradiol bound in the presence of
100-fold excess unlabeled 17B-estradiol. The duration of incubation at approximately 4°C
was 16-20 hours. A complete concentration response curve for the positive control 17(-
estradiol, negative control octyltriethoxysilane and weak positive control 19-norethindrone,
was run each time the binding assay was performed.

In the three valid independent runs, the mean specific binding for the test substance was
between =91% and >98% showing that TSM could not displace the radiolabeled ligand
from the receptor at every concentration tested, indicating TSM (IN-A4098) is “not
interactive” with the ERs.

Author confidential (2016): IN-A4098: Estrogen Receptor Transcriptional Activation
(Human Cell Line (HelLa-9903)). GLP. US EPA Health Effects Test Guidelines OPPTS
890.1300

In this study, the ability of TSM (IN-A4098) to act as an agonist of human estrogen receptor
alpha (hERa) using the hERa-HelLa-9903 cell line was investigated. The final concentrations
of TSM tested in the transcriptional activation assays were: 1011, 10719, 10-°, 108, 107,
10, 105> and 10* M for both valid independent runs. All concentrations were tested in
replicates of 6/plate. In addition, for each concentration, 2 replicates/plate were prepared
that incorporated the hERa antagonist ICI 182,780. Replicates incorporating the hERa
antagonist allow for the identification of non-specific (i.e., nonhERa-mediated) induction of
the luciferase gene. The duration of exposure was 20 - 24 h. A complete concentration
response curve for each of four reference compounds (17B-estradiol, 17a-estradiol,
corticosterone and 17a-methyltestosterone) was run each time the transcriptional
activation assay was performed.

There was no cytotoxicity (=20% reduction in cell viability) observed with TSM or the
controls in any of the valid independent runs. In two independent runs of the
transcriptional activation assay, TSM did not result in an increase in luciferase activity at
any of the viable concentrations tested.
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In conclusion, under the conditions of this study TSM is not an agonist of human estrogen
receptor alpha (hERa) in the HeLa-9903 model system.

Author confidential (2015): Thifensulfuron Methyl (DPX-M6316) Technical: Receptor
Binding Assay. Non-GLP. Non-GL

The activity of TSM was evaluated in nine radioligand binding assays utilizing human
recombinant CHO cell receptors (D1, D2L, D2S, D3, D4.2, D4.4, D4.7, D5, Dopamine
Transporter (DAT). Methods employed in this study were adapted from the scientific
literature to maximize reliability and reproducibility. Biochemical assay results were
reported as the percent inhibition of specific binding or activity. No significant responses
(>50% inhibition or stimulation for biochemical assays) were noted in any of the
radioligand binding assays. These results show that TSM is unlikely to interact with the
dopamine receptor.

Author confidential (2015): In Silico QSAR Evaluation of Thifensulfuron-Methyl (DPX-
M6316) and Metabolites for Potential Endocrine and Dopaminergic Activity. Non-GLP. Non-
GL

In this position paper, TSM (DPX-M6316), and its rat metabolites and ground water
metabolites were evaluated as target molecules for potential endocrine (estrogenic and
androgenic) and dopamine (agonist or antagonist) activities using the OECD QSAR Toolbox
v3.3.5, OASIS TIMES v2.27.16, MedChem Studio v4.0, and ADMET Predictor v7.2 software
programs.

No structural alerts for estrogen receptor binding were found for these target molecules by
the OECD QSAR Toolbox for the USEPA rtER Expert System verl. Furthermore, TSM and
its metabolites were labeled “Non binder, without OH or NH2 group” for the Toolbox
Estrogen Receptor Binding alert. Models from OASIS TIMES and ADMET Predictor were
used to evaluate TSM and its metabolites for androgen and estrogen binding potential. The
predictions from the models and alerts indicate that binding to androgen or estrogen
receptors is unlikely.

In order to better understand the potential for dopamine receptor binding, the common
pharmacophores were investigated. Furthermore, MedChem Studio v4.0 was used to
perform similarity analyses on TSM and its metabolites against known dopamine agonists
and antagonists. The weight of evidence from the results of these evaluations indicates
that the target molecules will not bind to dopamine D1, D2 or D3 receptors.

In summary, the weight of evidence from these in silico analyses supports there being no
significant concerns with TSM or its metabolites for estrogen- or androgen-mediated
activities, or dopamine antagonistic activities.

Author confidential (2015): Thifensulfuron-Methyl: Assessment of Potential Endocrine
Activity from the U.S. Environmental Protection Agency (US EPA) Endocrine Disruptor
Screening Program (EDSP) for the 215t Century Dashboard. Non-GLP. Non-GL

In this position paper, the information on TSM provided via the EDSP21 Dashboard is
summarised. TSM was evaluated in 8 assays, and tested negative for bioactivity in all 8
tests. Of the 18 potential assays for estrogenic activity, TSM tested negative for bioactivity
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in 17 of the 18 assays. While TSM tested positive in the ATG_ERE_CIS_up assay, the AC50
(59 uM) occurred at a concentration that was approaching observed cytotoxicity. In
addition, TSM tested negative in all of the other ER assays. Of the 4 potential assays for
thyroid activity, TSM was evaluated in 3 assays with negative outcomes. Considering the
weight of evidence from the EDSP21 assays, this demonstrates that TSM does not interact
with the estrogen, androgen, or thyroid signaling systems when evaluated in a wide variety
of assay types with a comprehensive range of endocrine-related endpoints.

The available data do not support the carcinogenicity mediated by ED mechanism of TSM.
Commenting RAC members do not consider the mammary gland tumors as a consequence
of the ED properties of TSM.

Assessment and comparison with the classification criteria

In the mouse carcinogenicity study, TSM did not induce tumour formation in males or
females up to the highest tested dose.

In a two-year carcinogenicity oral study in SD rats, the incidence of various non-neoplastic
changes among the treated groups were increased or decreased in some cases reaching
statistical significance when compared to the control group. No significant non-neoplastic
lesions in the mammary gland were found and the incidence of lobular hyperplasia was
decreased in treated females compared to controls (97%, 72%, 69% and 82% at 0, 25,
500 and 2500 ppm, respectively). The incidence of tumour formation in male rats was very
high in control and treatment group animals. No statistically significant difference between
control and treated groups was observed, except a slight increase in the number of pituitary
gland adenoma in the 500 ppm group, which was not observed at the highest dose and
therefore was not considered treatment related (see table below).

Table: Incidence of tumours in male rats (data taken from the Renewal Assessment
Report (RAR), 2014)

Male rats 0 ppm 25 ppm 500 ppm 2500 ppm
Animals with primary 51/61 55/61 53/60 52/60
tumours (84%) (90%) (88%) (87%)
Animals with malignant 7/61 16/61 12/60 10/60
tumours (11%) (26%) (20%) (17%)
Animals with benign 48/61 50/61 53/61 48/61
tumours (79%) (82%) (87%) (79%)
Pituitary Gland
Adenoma 35/61 34/48 37/46 40/60
(57%) (71%) (80%)* (67%)

* Significantly different from controls at P < 0.05 (Fisher test)

Also, the incidence of tumour formation in female rats was generally very high in control
and treatment group animals, with elevated total numbers of malignant tumours in the
500 and 2500 ppm groups and statistical significance at the top dose (see table below).
However, the increased number of malignant tumours was not due to any particular
statistically significantly increased type of tumour nor were any rare tumours observed.
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The formation of benign tumours in females was even lower in the treatment groups than
in the control group.

RAC is of the opinion that the most relevant observation in this study was with 29% and
32% increases in mammary gland adenocarcinoma at 500 and 2500 ppm, respectively in
females compared to 21% in control animals. However, the increase in adenocarcinoma
was very shallow, without statistical significance and only slightly above the laboratory
HCD (8.3-23.4%) and contemporary published HCD (range = 7-31%).

Table: Incidence of tumours in female rats

Female rats 0 ppm 25 ppm 500 ppm 2500 ppm
Animals with primary 56/59 56/59 53/60 61/62
tumours (95%) (95%) (88%) (98%)
Animals with malignant 16/59 17/59 25/60 29/62
tumours (27%) (29%) (42%) (47%)*
Animals with benign 55/59 53/59 48/60 53/62
tumours (93%) (90%) (80%) (85%)
Mammary gland

Fibroadenoma?, multiple 7/58 6/54 5/52 5/62
Fibroadenoma?, single 12/58 9/54 14/52 14/62
Adenocarcinoma, multiple 4/58 1/54 5/52 5/62
Adenocarcinoma, single 8/58 5/54 10/52 15/62
Adenocarcinoma, (14%) (9%) (19%) (24%)
single+multiple 12/58 6/54 15/52 20/62
Adenosquamous cell (21%) (11%) (29%) (32%)
carcinoma - - 1 -

* significantly different from controls at P < 0.05 (Fisher test)
@ Fibroadenoma most likely includes diagnosis of adenoma as adenoma was not reported separately

RAC pointed out that this rat strain is known to have a high spontaneous incidence of
mammary gland tumours and that the weak dose-response relationship is insufficient to
support the assumption of a treatment-related effect.

Overall, RAC agrees with the dossiers submitters proposal that classification for
carcinogenicity is not warranted.
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4.11  Toxicity for reproduction

4.11.1 Effects on fertility

Although this proposal is targeted to carcinogeyiand developmental toxicity, this endpoint has
been included as it may provide information toiatérpretation of the developmental toxicity
studies.

The potential effects of TSM on fertility and reguztive performance have been investigated in a
2-generation study in rats.

Table 12: Summary table of relevant reproductive axicity studies — Fertility

Method Dose levels Observations and remarks

(effects of major toxicological significance)

Preliminary 1- As fertility was unexpectedly low in the controlilnals, no meaningful

0, 100, 2500, 7500

generation
reproductive
toxicity study
(included in the
report of the 90-

ppm (O, 7, 177,
559 mg/kg bw/d in
males; 0, 9, 216,
697 mg/kg bw/d in

comparison between reproductive parameters inréaéed groups and in

the control groups could be performed.

females)
day study)

No guideline

Conducted prior
to the
implementation
of GLP, but QA
statement
confirming
consistency
with GLP
requirements

SD rats
(6/sex/group)

Dietary
administration

TSM 93.6 -
95.6%

1984a(35)
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2-generation 0, 25, 500, 2500 | 2500 ppm (175/244 mg/kg bw/d in males/femss):

reproductive ppm (1.8, 34, 175 .
1 i . —y
toxicity study mg/kg bw/d in Parental toxicit

males; 2.4, 48, 244 |bw gain (up to 9%) in fFfemales and fmales and females;

OECD 416 mg/kg bw/d in

Not GLP but females) Fertility and reproductive performance

QA No treatment-related effects in both generations;

Dietary . -

administration Offspring toxicity

SD rats No treatment-related effects in both generations;

(20/sex/group) 500 and 25 ppm:

TSM 95.6-98% No treatment-related effects in both generations

1985(22)
NOAELS? (parental toxicity) = 500 ppm (34/48 mg/kg bw/d in
males/females)
NOAELS? (reproductive toxicity) = 2500 ppm (175/244 mghg/d in
males/females)
NOAEL? (offspring toxicity) = 2500 ppm (175/244 mg/kg lain
males/females)

® As given in the RAR

4.11.1.1Non-human information

A preliminary one-generation experiment was perfirand included in the report of the 90-day
rat study (1984a)(35). In this study, the same dwaels of TSM employed in the 90-day study
were administered in the diet to groups of 6 makk @ female Sprague-Dawley rats. However, as
after mating, fertility was unexpectedly low in tbentrol animals, no meaningful comparison
between reproductive parameters in the treatedogrand in the control groups could be
performed. Nevertheless, fertility and other repicitve and lactation performance indices in all the
test groups were within the range of expected giokd variability and comparable among test
groups.

In a guideline 2-generation study, TSM was admeémed to groups of 20 male and 20 female
Sprague Dawley rats (1985b)(22). The substancangasporated in the diet at 0, 25, 500 and 2500
ppm. The calculated mean daily intake of TSM wa&s 34 and 175 mg/kg bw and 2.4, 48 and 244
mg/kg bw/day for males and females respectively.

Slight decreased body weights or body weight gédrte 9%) were recorded in parental females of
the o generation and parental males and females ofitigerteration, indicating a minimal toxicity
of the 2500 ppm dose.

Reproductive parameters such as gestation indesgipiepups born alive, 0-4 day viability index,
1-4 day viability index, lactation index, litterrsival, number pups born, number pups alive, pup
weight and number pups weaned were not affectacehyment with TSM. In Fselected

weanlings the absolute and relative weights of é&ydnwere slightly decreased (13 to 15%) in the
males of the 2500 ppm group, without microscop@angles. These effects were not considered to
be of toxicological significance.

Overall, no adverse effects on fertility and repati/e performance or on offspring were observed
after continuous treatment of rats during two gatiens with TSM. Slight adult body weight
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effects were observed at 2500 ppm (the highesajiédvel tested) suggesting minimal parental
toxicity may occur at this dose level.

4.11.1.2Human information

None available.
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4.11.2 Developmental toxicity
The developmental toxicity of TSM has been invedtd in standard rat and rabbit studies.

Table 13: Summary table of relevant reproductive toxicity studies - Development

Method Dose levels Observations and remarks

(effects of major toxicological significance)

Developmenta 0, 30, 200, 80t | 800 mg/kg bw/c
toxicity study mg/kg bw/d

Mated female SD
rats (25/group)

Maternal effects

1bw gain (up to 11%) over dosing period;

Gavage Foetal effects

administration on Lbw (3%)*;

GD 7-16 . . . . .
Absent renal papilla (5 foetuses/5 littessl/1 in controls) — a microscopig

OECD 414 evaluation to confirm this observation was not candd;

Conducted prior to [HCD 0-3/0-3 foetuses/litters based on macroscepauation only]

the implementation

of GLP, but QA Small renal papilla (4 foetuses/4 litters0/0 in controls)*;

statement [HCD 0-10 foetuses/0-6 litters based on macroscepatuation only]
confirmin

consisten?:y with Delayed ossification of skull bones (10 foetusditi®rs vs 1/1 in controls);
GLP requirements [HCD 0-18 foetuses/0-10 litters]

TSM 95.6%

1984(41) 200 and 30 mg/kg bw/d

No treatment-related effects;

NOAEL® (maternal toxicity) = 200 mg/kg bw/d
NOAEL?® (developmental toxicity) = 200 mg/kg bw/d

Developmenta 0, 22, 158, 51. | 511 mg/kg bw/c
toxicity study mg/kg bw/d Maternal effects

Mated female New |bw gain (58-69%) over dosing period;

Zealandrabbits

(20/group) Bw loss (36 grsa gain of 4 g in controls) during GD 7-9;
Gavage Foetal effects

administration on

GD 7-19 No treatment-related effects;

OECD 414

Conducted prior to 158 and 22 mg/kg bw/d

implementation of No treatment-related effects
GLP, QA
statement
confirming NOAEL® (maternal toxicity) = 158 mg/kg bw/d

consistency with L
GLP requirements NOAEL?® (developmental toxicity) = 511 mg/kg bw/d

TSM 95.4%
1985(42)

® As given in the RAR; *Statistically significant
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4.11.2.1Non-human information
Rat

In a developmental toxicity study conducted in 198Bich conformed to the guidelines available
at the time, TSM (in 0.5% methyl cellulose) was adsteredvia oral gavage to groups of 25
pregnant female Sprague-Dawley rats at 0, 30, @0800 mg/kg bw/day (doses selected upon a
pilot study) from days 7-16 of gestation (1984)(40he day of mating was designated a day 1 of
gestation, and caesarean sections were performgestation day 21. Current OECD guideline 414
(consistent with EEC Method B.31) requires admiaigdn of the test substance from around the
time of implantation until the day prior to caesaresection or gestation days 6-20 with caesarean
sections performed on gestation day 21; note bieattirrent guideline and practice is to designate
the day of mating as day O of gestation.

Maternal body weight gains in the high-dose gramained slightly below control levels (2-11%
decreases over the dosing period, not statistisadlyificant; 11% decrease on days 7-9 of
gestation) indicating evidence of slight matetoalcity at 800 mg/kg bw/day.

There was a small (3%) but statistically significdacrease in foetal body weight in the
800 mg/kg bw/day group.

At 800 mg/kg bw/day, the macroscopic observatiogsizd 0 (absent renal papilla) was recorded in

5 foetuses (5 foetuses/5 litters [5/25 litters =] 2&46l/1 in controls; not statistically significant)n@
incidence of size 0 renal papilla at the high deas above the laboratory historical control ranfge o
0/0 — 3 foetuses/3 litters (from 29 studies (withsgparate control groups) conducted between 1980
and 1989). At the time the study was conducted {he studies from which the historical control
data were obtained), renal papilla size was scaracroscopically on a scale of 0 to 4 (similar to

the scale described by Woo and Hoar (1972)(46howit histopathological verification of renal
papilla development being undertaken.

In the test facility, and in the industry in gemlethe method for examining foetal kidney papylar
development has evolved sufficiently such that tieigig in the years following the current study, it
became standard practice to confirm the absenmnaf papilla microscopically. It was generally
observed that this was a necessary step sinceealyeisize 0” kidneys were frequently reassigned
to “size 1” following microscopic confirmation. Alttionally, it should be noted that the foetuses
were examined one day prior to what would be vieagdurrent industry standard, and as a result
of missing that last 24 hours of in utero developmi would not be surprising to see an increase
in observations reflecting general background ‘alits. This would be especially applicable to
the foetal kidney since according to Woo and H&872)(46) and (2000) (19), renal development
occurs late in gestation, and continues into thstnadal period. This is confirmed by Schreueter
al (2011)(40) who demonstrated that new born ratsnaicée are at an early stage of kidney
development, with approximately 20% of mature nephrpresent at birth, with nephrogenesis
continuing until lactation day 7-10. Specifical{000) (19) measured the volume of metanephric
compartments from embryonic day 14 to day 21 iretiging Sprague-Dawley rat foetuses. They
demonstrated that 92.4% of the kidney was undiffigiéed mesenchyme on embryonic day 14, and
by day 21, 46.7 % of the kidney was still undiffeiated.

Similarly, Woo and Hoar (1972)(46) macroscopicalaluated the size of the renal papilla in CD
rat offspring collected from untreated dams onajest days 19, 20, 21, and following delivery
(denoted as days 22 and 23) using a dissectingsd@apilla size was scored according to the
following scale: no papilla (size 0), small (+)edium (++), long (+++), and full size (++++). The
incidence of offspring with size 0 renal papillasadescribed in the text of the publication for the
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specified gestation days. The incidences of affigpwith size +, ++, +++, and ++++ renal papilla
were also presented graphically in the publicatéorg the incidences of all the observations are
summarized in the following table:

Gestation Da | No papilla Smal Mediunr Long Full size
(size OF (size +) (size ++) (size +++¥ (size ++++)
19 2.1% 509¢ 38%: 10% 0
2C 1.2% 509 40%tk 9% 0
21 1.2% 25% 45%b 27% 2
22 (birth) 0 3% 22%b 50% 25
23 (lactation | 0.6% 0.6% 7%b 45% 47
day 1)
a) Presented in the text of the publication and iruFég3 of the publication (Woo and Hoar
1972)(46)

b) Presented on Figure 3 of the publication (Woo andrH972)(46)

These data illustrate the developmental continuaouwing during late gestation and early
lactation in offspring from untreated rats and thatontrol rats on day 19 of gestation there was a
2.1% incidence of absent renal papilla (higher tienincidence of 2% of absent renal papilla
observed at 800 mg/kg bw/day TSM). These contaiswith absent renal papilla developed
perfectly normal following delivery. As discusserthe Woo and Hoar (46) study, size O renal
papilla is a normal developmental variation in @edepmental continuum, and is not considered to
be consistent with the malformation of agenesis.

Increased frequencies of litters with foetusesiiggimall renal papilla (4 foetuses/4 litters vsi@/0
controls; statistically significant) and incompletgsification of the skull (10 foetuses/5 littess v
1/1 in controls, not statistically significant) veeslso observed at 800 mg/kg bw/day. It is notadl th
the incidence of small renal papilla at the topedass well within the laboratory historical control
range of 0/0 — 10/6 (from 33 studies conducted betw1981 and 1989); this would question the
relation to treatment of the finding. However, wizemsidering the additional observations of
absent renal papilla, a possible (unspecific) ¢iétreatment at 800 mg/kg bw/day on the
development of the renal papilla cannot be comiglebecluded.

When the incidence of observations of “size 0” &ide 1" renal papillae from the TSM study are
combined together, (which would be appropriate witree lack of microscopic confirmation), the
combined value for the 800 mg/kg/day group (9 feesl) falls within the range of test facility
historical control data (0-10 foetuses) for sizedal papillae. This may indicate that the efferts
the renal papilla might even be non-treatmenteeldit is also noteworthy that during this time of
peak foetal development (gestation days 19 thrqagitpartum day 3), there was not likely to be
any exposure to the test substance since dosingawagleted on gestation day 16, and in the
metabolism studies, excretion of TSM was determiondae complete within 72 hours (see section
4.1.3.

Overall, an increase in the incidence of abserdlngapilla was observed at the top dose of 800
mg/kg bw/day. Although this increase was abovddberatory historical control data for this
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finding, without histological confirmation, it is@st likely that in some of the affected foetuses th
renal papilla was not completely absent (size @ylly very small (size 1), as shown by the fact
that the combined incidence (9 foetuses) of si@bBent) papilla and size 1 (small) papilla were
within the laboratory historical control data fazes1 (small) papilla. This may indicate the effect
on the renal papilla were not treatment-relatecepresented at maximum delayed development
rather than a permanent malformation. This integien is supported by evidence that size 0 renal
papilla in the rat as seen in control rats in theoV8 Hoar (1972)(46) study is a transitory and
reversible growth retardation of the kidney of nadtional significance, and that when the
development of the kidney is delayed, the papilé&eymot form fully due to the rapid growth rate of
the renal parenchyma relative to that of the papilt before parturition (Woo & Hoar, 1972)(46).
In addition, it is noted that delayed ossificatadrthe skull and reduced foetal body weight ocatlirre
at the top dose, supporting the view that TSM iedudelayed development in the rat at the highest
dose tested of 800 mg/kg bw/day.

In conclusion, administration of TSM to pregnarisrduring the period of organogenesis resulted
in evidence of limited maternal effects (small @&&se in body weight gain) and some
developmental toxicity (delayed development ofréeal papilla, delayed ossification and reduced
foetal weight) at a dose level of 800 mg/kg bw/dEye observed developmental toxicity appeared
to be the consequence of retardation and was sdaba presence of some maternal toxicity. It is
most likely this was the unspecific, secondary egnence of the maternal toxicity observed at the
high dose of mg/kg bw/day. It is also possibledffects on the renal papilla were not treatment-
related at all.

Rabbit

In a guideline developmental toxicity study, TSM (.5% carboxymethyl cellulose) was
administered orallyia gavage to groups of 20 pregnant female New Zealdmit® rabbits at

nominal doses of 0, 30, 200, or 650 mg/kg bw/d@géd selected upon a pilot study) from days 7-
19 of gestation (1985)(42). In the pilot study, raate maternal toxicity (decreases in body weight
gain and food consumption) was seen at 600 mg/Kddywbut deaths (2/6) and abortions (3/6)
were observed at the next dose level of 900 mgWkgdny. Four out of 15 test suspensions were
analysed at each dose levels: the measured dose®w2?, 158 and 511 mg/kg bw.

Body weight gains in the high-dose group were reduby 58-69%, not statistically significant;
more notably during the first two days of treatmdram days 7 to 20 of gestation (treatment
period), indicating evidence of minimal maternaditity. At this dose, during days 7-9 of gestation,
there was a mean maternal body weight loss of &hgpared to a gain of 4 g in control animals.

There were no significant differences between thdrol and experimental groups in pregnancy
rate, number of nidations, abortions or total rpgon of litters. No effects on the number of lime
dead foetuseger litter, mean foetal weights or any type of malfatians or variations were
detected.

In conclusion, TSM did not cause developmentalditykin rabbits up to an oral dose of
511 mg/kg bw/d at which some maternal toxicity féesed body weight gain from days 7 to 19,
not statistically significant; more notably duritige first two days of treatment) occurred.



ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON THRENSULFURON-METHYL

4.11.2.2Human information

4.11.3 Other relevant information

No data are available.

4.11.4 Summary and discussion of reproductive toxicity

Fertility

The potential effects of TSM on fertility and reguztive performance were investigated in a rat
dietary 2-generation study. In this study, thereen® adverse effects on fertility, reproductive
performance and offspring up to a dose (175 mg¥kiglay) causing parental toxicity.

Devel opment
The developmental toxicity potential of TSM wasestigated in standard rat and rabbit studies.

There were no adverse effects on development tniteabp to the top dose of 511 mg/kg bw/day
which caused minimal maternal toxicity.

In the rat developmental toxicity study, TSM caubetted maternal toxicity (small decrease in
body weight gain) and some degree of developmémtality (delayed development of the renal
papilla, delayed ossification and reduced foetabtug at the top dose level of 800 mg/kg bw/day.
The observed developmental toxicity appeared tihéeonsequence of retardation and was seen in
the presence of some maternal toxicity. It is ntigsty this was the unspecific, secondary
consequence of the maternal toxicity observedeahiph dose of 800 mg/kg bw/day. It is also
possible the effects on the renal papilla weretmeaitment-related at all.

4.11.5 Comparison with criteria

Fertility

The potential effects of TSM on fertility and reduztive performance were investigated in a rat
dietary 2-generation study. In this study, thereen® adverse effects on fertility, reproductive
performance and offspring up to a dose (175 mgyifljcausing parental toxicity. On this basis,
classification of TSM for fertility is not warrarde

Devel opment

The developmental toxicity potential of TSM wasestigated in standard rat and rabbit studies.

There were no adverse effects on development intsabp to the top dose of 511 mg/kg bw/day
which caused minimal maternal toxicity.

In the rat developmental toxicity study, TSM caubedted maternal toxicity (small decrease in
body weight gain) and some degree of developmémtadity (delayed development of the renal
papilla, delayed ossification and reduced foetagi# at the top dose level of 800 mg/kg bw/day.
The observed developmental toxicity appeared tihdeonsequence of retardation and was seen in
the presence of some maternal toxicity. It is ntisty this was the unspecific, secondary
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conseqguence of the maternal toxicity observedeahiph dose of 800 mg/kg bw/day. It is also
possible the effects on the renal papilla weretmeattment-related at all.

When comparing these findings in the rats withdtieria, the following conclusions can be
drawn:

Category 1A (known human reproductive toxicant) is not appiatprashere is no human evidence
establishing a causal relationship between exposure to TSM and an adverse effeceeel@pment.

Category 1B (presumed human reproductive toxicant) is alscapptropriate athereisno clear

evidence of an adver se effect on devel opment in experimental animals that is considered not to be

the secondary, non-specific consequence of other toxic effects. The delayed development of the

renal papilla, if any, observed in the rat is cdased to be the secondary, non-specific consequence
of the maternal toxicity seen at the high doseQff 81g/kg bw/day.

Category 2 (suspected human reproductive toxicant) is als@ppropriate becauskereis no

evidence of an adver se effect on devel opment in experimental animals that is considered not to be

the secondary, non-specific consequence of other toxic effects. The delayed development of the

renal papilla, if any, observed in the rat is cdased to be the secondary, non-specific consequence
of the maternal toxicity seen at the high doseQf 8ig/kg bw/day.

Therefore, classification of TSM for developmerntadicity is not warranted. It is noted that no
classification for developmental toxicity was prepd by the TCC&L group (the EU group
responsible for advising on C&L of substances attime) in 1997 for this substance on the basis of
the same data.

4.11.6 Conclusions on classification and labelling

\ Not classified — conclusive but insufficient for @ssification

RAC evaluation of reproductive toxicity

Summary of the Dossier Submitter’s proposal

Fertility

The potential effects of TSM on fertility and reproductive performance were investigated in
a rat dietary 2-generation study. The animals were dosed with 0, 25, 500, 2500 ppm TSM
in the diet (1.8, 34, 175 mg/kg bw/d in males; 2.4, 48, 244 mg/kg bw/d in females). In
this study, there were no adverse effects on fertility, reproductive performance or offspring
up to a dose (175 mg/kg bw/day), at which parental toxicity was seen.

Additionally, a preliminary one-generation study in rats dosed with 0, 100, 2500, 7500
ppm (0, 7, 177, 559 mg/kg bw/d in males; 0, 9, 216, 697 mg/kg bw/d in females) TSM
was performed. Fertility was low in the control animals and therefore no meaningful
comparison between reproductive parameters in the treated groups and in the control
groups could be performed.

The DS concluded that classification of TSM for fertility is not warranted.
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Development

The developmental toxicity potential of TSM was investigated in one standard rat and one
rabbit study.

The rabbits were dosed with 0, 22, 158 or 511 mg/kg bw/d TSM via gavage. At the highest
tested dose, maternal toxicity in the form of body weight loss during gestation day (GD)
7-9 and body weight gain reduction was observed. There were no adverse effects on
development in rabbits up to the top dose of 511 mg/kg bw/day.

In the developmental toxicity study in Sprague-Dawley rats, TSM was administered in
doses of 0, 30, 200, or 800 mg/kg bw/day from days 7-16 of gestation. The day of mating
was designated as day 1 of gestation, and caesarean sections were performed on gestation
day 21. The current guideline (OECD TG 414) designates the day of mating as day 0 of
gestation, with caesarean sections performed on gestation day 21 (one day later that in
the study with TSM). Limited maternal toxicity (small decrease in body weight gain) and
observation of absent renal papilla (5 foetuses/5 litters vs 1/1 in controls) in fetuses,
delayed ossification and reduced foetal weight was observed at the top dose level of 800
mg/kg bw/day. The renal papilla size was scored macroscopically and a microscopic
evaluation to confirm the observation was not conducted. The dossier submitter argued
that in this study the foetuses were examined one day prior to what would be the current
standard, and as a result of missing the last 24 hours of in utero development, an increase
in developmental effects in the fetuses was seen. This was especially applicable to the
foetal kidney since renal development occurs late in gestation, and continues into the
postnatal period. Although the increased incidence of absent renal papilla was above the
laboratory historical control data for this finding, without histological confirmation, the DS
stated that it is most likely that in some of the affected foetuses the renal papilla was not
completely absent but only very small.

The DS argued further that the observed developmental toxicity appeared to be the
consequence of retardation and was seen in the presence of some maternal toxicity.

The dossier submitter concluded that classification of TSM for developmental toxicity is not
warranted.

Comments received during public consultation

Four MSCA, 2 IND representatives and one individual commented on this endpoint. One
MSCA was in favour of no classification indicating that the effects seen in the fetuses were
most likely the unspecific, secondary consequence of maternal toxicity. Two MSCA and one
individual were in favour of classification with Repr. Cat 2; H361d, based on findings in
renal papilla. One MSCA was indecisive and requested more information on the
developmental toxicity rat study. Three industry representatives commented in favour of
no classification.

New data were submitted by Industry including one new developmental toxicity study and
one position paper. The new data is summarised in the section “additional key elements”.

Additional key elements

The available data submitted by Industry during public consultation consists of one study
report and one position paper.
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Author confidential (2015): Thifensulfuron Methyl (DPX-M6316) Technical: Developmental
Reproducibility Toxicity Study in Rats. GLP. OECD TG 414.

Groups of 22 time mated females Crl:CD(SD) rats were administered 0 or 800 mg/kg/day
TSM from GD 6 through GD 20 via gavage. During the in-life phase of the study, body
weights, food consumption, and clinical observations before and after dosing were collected
on a daily basis. All dams were euthanized on GD 21; the gross necropsy included an
examination and description of uterine contents including counts of corpora lutea,
implantation sites, resorptions, and live and dead fetuses. The liver and kidneys were
collected and weighed from all females surviving to scheduled euthanasia. Maternal blood
was also collected from all surviving adult females and processed to serum for possible
future analysis. All live fetuses were examined externally and following euthanasia, fresh
visceral examination of the fetal kidneys only was performed.

At 800 mg/kg/day, there were no adverse test substance-related effects on any maternal
or fetal endpoint. Specifically, there were no alterations observed in the fetal kidneys; all
fetal kidneys appeared normal at the fresh visceral examinations.

Under the conditions of this study which was conducted using a contemporary exposure
protocol (day of mating is designated as day 0 of gestation, with caesarean sections
performed on gestation day 21), the findings that were reported previously (small or absent
renal papilla) were not reproduced.

Author confidential (2015): Thifensulfuron methyl: Dosimetry Assessment for the Female
Spraque-Dawley Rat During Gestation. Non-GLP. Non-GL.

In this position paper, the comparative dosimetry of the developmental and reproduction
studies in rats with TSM is assessed. The disparity in renal papillary findings between the
developmental and reproductive studies could be the result of the lower dose used in the
feeding study (approximately 220 mg/kg/day compared to 800 mg/kg/day in the
developmental study). In the developmental study, dosing was discontinued on GD15 so
that by GD19—the beginning of the rapid phase of renal papillary development—maternal
blood concentrations were predicted to decline to less than 0.5 pg/g. In contrast, the
continuous dosing protocol of the reproduction study resulted in a predicted blood
concentration on GD19 and throughout gestation and lactation of 4.4 ug/g. Thus, while the
dose level (800 mg/kg/day) in the developmental study was approximately 4 times higher
than that in the reproduction study, the differing dosing protocols, along with elimination
kinetics of the test material, result in an approximately 10-fold higher predicted systemic
exposure in the reproduction study compared to the developmental study. These results
support the conclusion that the observation of small or absent renal papilla in the
developmental toxicity study with TSM were not test substance-related but resulted from
the high variability in renal papillary development in late gestation rat fetuses.

The following documents were also taken into account in the formulation of RAC opinion:
-The RAR 08 vol3 B6 Tox
-EFSA opinion on TSM ( EFSA Journal 2015;13(7):4201)

-The new studies were received by DuPont in early 2016 and made available during the
public consultation.

In the Conclusion on the peer review of the pesticide risk assessment of the active
substance TSM EFSA (EFSA Journal 2015;13(7):4201), the position on developmental
toxicity on TSM was the following:
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"The developmental toxicity potential was discussed during the experts’ meeting: the
majority of the experts considered that the findings on the renal papilla in rats suggest that
classification as 'Reproductive toxicant category 2’ would be required for TSM.

Assessment and comparison with the classification criteria

Fertility

In a guideline compliant 2-generation study, slightly decreased body weights or body
weight gains (4 to 9%) were recorded in parental females of the FO generation as well as
parental males and females of the F1 generation. Reproductive parameters such as
gestation index, percent pups born alive, 0-4 day viability index, 1-4 day viability index,
lactation index, litter survival, number of pups born, nhumber of pups alive, pup weight and
number of pups weaned were not affected by treatment with TSM.

Overall, no adverse effects on fertility and reproductive performance were observed after
continuous treatment of rats during two generations with TSM.

On this basis, RAC is of the opinion that there is no indication that TSM interferes with
sexual function and fertility.

Developmental

Two standard developmental toxicity studies (one with rats and the other with rabbits) on
TSM were evaluated in the CLH report. In addition, one new GLP study on rats submitted
by Industry during public consultation was also taken into account in this assessment.

In a guideline-compliant developmental toxicity study in rabbits, body weight gains in dams
of the high-dose group were reduced (58-69%, not statistically significant) from days 7 to
20 of gestation, indicating evidence of minimal maternal toxicity. At the high dose, during
days 7-9 of gestation, mean maternal body weight loss was 36 g compared to a gain of 4
g in control animals. No significant differences between the control and experimental
groups in pregnancy rate, number of nidations, abortions or total resorption of litters were
observed, nor were any substance related effects in the foetuses detected.

The developmental toxicity study on rats (1984) was conducted according to the OECD
guidelines available at the time and the DS stated that the day of mating was designated
as day 1 of gestation, and caesarean sections were performed on GD 21 with dosing from
GD 7 to 16, noting that the current guideline and practice is to designate the day of mating
as day 0 of gestation. In the study from 1984, various findings were seen in the fetuses,
which are reported in the two following tables.

Table: Incidence of malformations in rat fetuses (data from the published RAR,

2014)
0 mg/kg 30 mg/kg 200 mg/kg 800 mg/kg
bw bw bw bw
Visceral
Number examined 180/25 (a) 156/22 159/23 168/24
Number affected 3/3 1/1 2/2 8/8 (*)
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Kidneys : 1/1 1/1 - 5/5

- Renal papilla - absent

Microphtalmia - - 1/1 2/2
Hydrocephaly - - - 1/1
Skeletal

Number examined 346/25 297/22 303/23 322/24
Number affected 1/1 - - -

Fetuses/litters. (*) significantly different from controls at P< 0.05 (Fischer test)

Table: Incidence of variations in rat fetuses (data from the published RAR, 2014)

0 mg/kg 30 mg/kg | 200 800
bw bw mg/kg bw | mg/kg bw
DEVELOPMENTAL VARIATIONS
External
Number examined 346/25(a) | 297/22 303/23 322/24
Number affected 6/5 9/8 8/8 6/5
Visceral
Number examined 180/25 156/22 159/23 168/24
Number affected 14/9 19/13 27/15 28/13
- Pulmonary arteries common trunk | 6/5 7/7 13/9 5/4
- Renal papilla - small (§) - - 1/1 4/4(*)
- Renal pelvis - large 8/7 13/7 14/8 19/8
Skeletal
Number examined 346/25 297/22 303/23 322/24
Number affected 24/15 23/14 30/18 27/17
Total with developmental variations | 42/19 48/21 59/22 59/22
Mean % affected per litter 12.6% 16.0% (*) (1&?0/0 18.2%
RETARDED OSSIFICATION
Number examined 346/25 297/22 303/23 322/24
Number affected 106/23 77/22 103/20 119/22
- Sternebrae, partial or no 54/18 49/17 62/16 70/15
ossification 11 i 11 10/5

- Skull bones partially ossified
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TOTAL WITH VARIATIONS
(including retarded ossification) 135/25 114/22 145/23 163/24
Mean % affected per litter 38.7% 39.0% 48.0% 49.1% (*)

foetuses / litters; (*) significantly different from controls at P < 0.05 (Fisher test);
(**) significantly different from controls at P < 0.01 (Fisher test)
(8) significant dose-related response (P < 0.01)

As can be seen in the tables, effects on renal papillae (incidence of absent and small papilla
increased at 800 mg/kg bw) and microphtalmia were the most prominent findings in this
study. Microphthalmia was dose dependently increased (1 foetus in 1 litter at mid dose, 2
foetuses in 2 litters at 800 mg/kg bw) with no statistical significance. The findings of
microphathalia were not mentioned in the CLH report.

In a developmental reproductive toxicity study in rats submitted during public consultation,
animals were dosed from GD 6 until GD 20 (therefore longer than in the preceding study
and in compliance with modern guidelines) at 0 and 800 mg/kg bw/d, corresponding to the
dose level at which the findings of absent/small renal papilla were seen in the original study
from 1984. The kidneys, including renal papilla, of foetuses were examined at GD 21
(instead of GD 20, as in the preceding study). In addition, external examinations of the
foetuses were performed. The findings reported in the previous study (small or absent
renal papilla) were not reproduced.

In the 2 generation reproductive toxicity study in SD rats, no abnormalities of the kidneys
in offspring were observed. According to comparative dosimetry assessment for female SD
rats in the developmental and reproduction studies, the disparity in renal papillary findings
cannot be explained on the basis of lower doses used in the feeding study. This is probably
because the maternal blood concentrations were predicted to be higher in the 2-generation
study on GD19 than in the developmental toxicity study from 1984, in which dosing
discontinued on GD 15. Additionally, in the published RAR (2014) it is reported that
laboratory historical control data for microphthalmia in SD rats, indicate that these findings
were not related to treatment with TSM (range of 0/0 - 2 foetuses/2 litters from 31
developmental toxicity studies conducted between 1982 and 1989). Historical control rat
data have been also submitted during PC. Of the 17 studies conducted by gavage during
the period 1981-1989, a mean (£ SD) of 0.3 (£ 0.7) foetuses with microphthalmia were
calculated, with 14 studies with incidences of 0 foetuses; 1 study with an incidence of 1
foetus; and 2 studies with incidences of 2 foetuses.

RAC concluded that there is no evidence for developmental toxicity in rabbits. The
malformation seen in the kidneys and eyes of rat foetuses in one development toxicity
study could not be confirmed, either in the more recently conducted developmental
reproductive toxicity study in rats with a longer exposure time, or in the 2 generation
toxicity study. Both studies were conducted with the same (relevant) rat strain.
Additionally, the incidences of microphthalmia observed were not statistically significant,
and were within the historical control range.

Therefore, RAC concluded that the evidence for developmental toxicity was not sufficient
for classification.

Overall, RAC agrees with the dossiers submitters proposal that classification for
reproductive toxicity is not warranted.
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412  Other effects

4.12.1 Non-human information

No data are available.

4.12.1.1Neurotoxicity

There are no indications from the existing datalthseTSM has effects on the nervous system.
Therefore, no specific neurotoxicity studies hagerbconducted.

4.12.1.2mmunotoxicity

No data are available.

4.12.1.3Specific investigations: other studies

No data are available.
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) ENVIRONMENTAL HAZARD ASSESSMENT

Information on the environmental fate and behavana ecotoxicity of thifensulfuron-methyl is
taken mainly from the original Draft Assessment & DAR) for approval of the substance as a
pesticide under Directive 91/414/EEC (DAR, 1996) aiso from the Renewal Assessment Report
according to Regulation (EU) 1107/2009 (RAR, JulL2, updated Feb. 2015). The list of agreed
endpoints from the previous DAR assessment is dezlun the European Commission’s ‘Review
Report for the active substance thifensulfuron-iyletfT hifensulfuron-methyl,
SANCO/7577/V1/97-final, 12 December 2001). At timae of writing this draft CLH Report on
thifensulfuron-methyl, the RAR has been consideéndgFSA peer review and an EFSA Conclusion
and updated list of endpoints for thifensulfurontihyghas been published (EFSA Journal
2015;13(7):4201).

Note that separate dossiers were received fronNwtifiers for the renewal of approval of
thifensulfuron-methyl (TSM), i.e. Du Pont de Nem®and the ‘EU TSM AIR 2 Task Force’
(comprising Rotam Agrochemical Europe and Chemird8a For the purposes of the pesticide
assessment and this CLH Report both dossiers weneined and studies from both sources have
been used. Of these, only the endpoints considefedant to the environmental classification of
thifensulfuron-methyl have been included in thisFCReport. Some studies have been included
even though there are questions over their retigpbithese are highlighted.

5.1 Degradation

The information on environmental degradation ofethgulfuron-methyl is summarised in Table 14
and in more detail further below. The environmefete and behaviour studies were conducted
using one or both radiolabelled forms of thifenstdh-methyl ([thiophene-2*C]-thifensulfuron-
methyl and [triazine-24C]-thifensulfuron-methyl). Thé&C-radiolabels were placed in the most
stable ring positions of thifensulfuron-methyl adicated in Figure 1. Radiochemical purity was
always greater than 96%.

o CHs
o W
> stJL S A
N CH,
/.\ H
s o}
O CH,

Figure 1: Positions of radiolabels in thifensulftnmethyl
* Denotes [thiophene-2C]thifensulfuron-methyl
+ Denotes [triazine-24C]thifensulfuron-methyl
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Hydrolysis rates were highly pH
and temperature dependant.

Table 14: Summary of relevant information on degraation
Method Results Remarks Reference
Aqueous hydrolysis as a functionHydrolysis DTses at various Study performed to | Wardrope
of pH; performed according to: | temperatures in buffered GLP - with no (2011)(47)
U.S. EPA 161-1 (1982), OPPTS| solutions. significant
835.2120 (2008), SETAC Europe [ pH [ Temp ¢C) | DTso deviations from
(1995) and OECD 111 (days) gwde_:lmes; _
To GLP 20 6.3 considered reliable.
4 30 1.6 Study results were
50 0.2 calculated using
20 19¢ simple first-order
7 30 65 kinetics.
50 4.0
20 234
9 30 6.5
50 0.€

Aqueous hydrolysis as a functio
of pH; performed according to
OECD 111 and to GLP.

nTier 2 study conducted at 25°C|
in buffered solutions at pH 4, 7
and 9; hydrolysis Dds were:

pH 4: 2.4 days
pH 7: 137 days
pH 9: 7.1 days

Hydrolysis rates were highly pH
dependant.

Study performed to
GLP - with no
significant
deviations from
guideline;

considered reliable.

DTsos calculated
using simple first-
order kinetics.

Simmonds and
Buntain
(2012)(48)

Aqueous photolysis in sterile
buffer solutions, performed

according to US EPA, 161-2; ng
to GLP

Photolysis in sterilised buffer
solutions at pH 5, 7 and 9 at
t 25°C in dark or light (summer
sunlight at 340 N and 285-280(
nm). DTses in light were:
pH 5: 98 hours
pH 7: 125 hours

pH 9: 97 hours

Study was not
performed to GLP
but was otherwise
reliable with no
significant
deviations from
guideline.

DTses calculated
using simple first-
order kinetics.

Ryan (1986)(49)

Aqueous photolysis in natural
water, performed according to
JMAFF guideline 12 Nohsan no
8147 and to GLP

Photolysis in pH 7 buffered
natural water at 25°C in dark o
light (equivalent to 30 days of
natural sunlight at midday at 41
N):

DTso = 0.5 days

Quantum yield of direct
phototransformation in water at
> > 290 nm = 0.037 molecules
photon.

Study performed to
GLP - with no
significant
adeviations from
guideline;

considered reliable.

Lentz (2001)(50)
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Aqueous photolysis in sterile
buffer solutions, performed
according to OECD 316 and to
GLP

Photolysis in pH 7 buffered
natural water at 25°C in dark of
light (equivalent to 18.2 days
natural sunlight at 30-50°N):
DTso = 0.32-0.67 days (7.7-16.3
hours)

Quantum yield of direct
phototransformation in water at
%> 290 nm = 0.044 molecules
photon.

Study performed to
GLP - with no
significant
deviations from

» guideline;
considered reliable.

Oddy (2012)(51)

Ready biodegradation - modified

Sturm test, performed according
to:

EU 92/69/EEC C.4-C, OECD
301Band to GLP

Minimal biodegradation (1%) b
the end of the study (Day 29),
conducted at 19.8-22.9°C and
pH 7.3-7.6. Substance
considered to be not readily
biodegradable under the
conditions of this test

Study performed to
GLP - with no
significant
deviations from EU
guideline;
considered reliable

Barnes, 2000(52)

Aerobic water/sediment
degradation simulation test stud
to SETAC guideline and
subsequent kinetic analysis acc
to FOCUS procedures

Studied in two systems at 20°C
yin the dark for 182 days. Whol
system Do = 21-27 days;

<4 and <9% mineralisation for
thiophene and triazine moietieq
bound residues <18%

Study performed to

2 GLP - with no
significant
deviations from

: guideline;
considered reliable;
DTses calculated
using first-order
kinetics.

Spare (2000)(53)

Desk study and further analysis
of Spare (2000) above.
Conducted to FOCUS guidance
GLP not required

Further refinement of the result
from the above study derived
,single first order whole system
degradation Ddp values of 18.2
days for the Town Park water-
sediment system and 26.1 day
for the Red Oak water-sedimerf
system

with no significant
deviations from
guidance;
considered reliable
»]

t

sAnalyses performed

van Beinum, and
Beulke (2006)(54)

Aerobic water/sediment
degradation simulation test stud
to OECD 308 guideline and to
GLP.

Studied in two systems at 20°C
yin the dark for 104 days. Whol
system Do = 17.6-32.3 days;

<3% mineralisation and <10%
bound residues

Study performed to
2 GLP - with no
significant
deviations from
guideline;
considered reliable;
DTses calculated
using simple first-
order kinetics.

Simmonds
(2012)(55)

5.1.1 Stability in water (abiotic degradation)

5.1.1.1Aqueous hydrolysis

Four studies are available relating to the stexgjeeous hydrolysis of thifensulfuron-methyl, of
these only three are considered reliable in th&AR. The study ref. AMR 224-84 by M.K.
Koeppe and B.C. Rhodes (1984) included in the malgDAR (1996) was no longer considered
reliable in the RAR and so has not been included.h has been superseded by the following
three studies:
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Study 1
Report: (47)Wardrope, L. (2011); Hydrolysis offC]-DPX-M6316 (thifensulfuron-methyl) as a

function of pH

DuPont Report No.: DuPont-30225

Guidelines: U.S. EPA 161-1 (1982), OPPTS 835.2120 (2008), SEEAfpe (1995), OECD 111
(2004) Deviations: None

Testing Facility: Charles River Laboratories, Tranent, Scotland, UK

Testing Facility Report No.: 809364

GLP: Yes

Certifying Authority: Department of Health (UK)

Study summary:

The hydrolysis of *C]-thifensulfuron-methyl in sterile aqueous buffésolutions at pH 4
(phthalate buffer), pH 7 (phosphate buffer) and9pdorate buffer) and at 20, 30 andGQvas
studied in the dark for up to 30 days. The teshitoncentration was 5u@/mL with acetonitrile
(0.13%) as a co-solvent. Samples were analysedly(Liquid Scintillation Counting) and HPLC
(High Performance Liquid Chromatography). Idengfion of parent and significant hydrolysis
products was by co-chromatography and the ideatifios confirmed using LC-MS (Liquid
Chromatography Mass Spectrometry) analysis. Thie &f quantification (LOQ) for both
radiolabelled forms was <1% AR. Total recoveryafioactivity ranged from 95.13-104.11%.

Hydrolysis of thifensulfuron-methyl was pH and tesmgiture dependant. At lower temperatures the
rate of hydrolysis was significantly less than ighler temperatures. The pH dependency of the rate
of hydrolysis was in the order pH 4 >pH 9 >>pH"eTirst-order hydrolytic Do values of
thifensulfuron-methyl were 6.3, 1.9 and 0.2 daypth4 buffer incubated at 20, 30 and?G0
respectively. The first-order Rdvalues of thifensulfuron-methyl were 199.0, 651d 4.0 days in

pH 7 buffer incubated at 20, 30 and’60respectively. The first-order ylvalues of
thifensulfuron-methyl were 23.4, 6.5 and 0.6 daypH 9 buffer incubated at 20, 30 andG0
respectively.

At pH 4 at all temperatures, the major transfororaproducts detected were a polar product, IN-
A5546, IN-A4098, IN-L9226, and IN-RDF00 at maximwwmncentrations of 56.36% (850),
93.73% (50C), 54.11% (5€C), 11.86% (3€C) and 31.85% AR (2C), respectively. At pH 7 the
major transformation products detected were IN-AQ3HNI-L9223, IN-A4098, and IN-L9225 at
maximum concentrations (observed atG0of 16.50%, 90.90%, 90.50% and 6.71% AR,
respectively. At pH 9 the major transformationguots detected were IN-L9223, IN-A4098, and
IN-L9225 at maximum concentrations of 23.56% (obedrat 50C), 88.64% (50C), 74.61%
(50°C) and 70.05% AR (3@), respectively.

During the EFSA peer review, further informationsyaovided by DuPont on the unidentified
polar metabolite which appeared to be formed agl&esignificantly exceeding 10% applied
radioactivity (AR) in the hydrolysis study. Thiasinow been identified as IN-B5528 (see
Wardrope, 2014 in RAR, not reported here) althowgtiher polar fractions remain unidentified,
these may be accounted for in part by what thenisifilfuron-methyl Task Force identify as IN-
F5475 (see Simmonds and Buntain, 2012 (48) bel&w)ther information on the aquatic risk
posed by this unidentified fraction has been regakis the EFSA Peer Review Conclusion (2015),
however this is not considered to impact on theatiqunazard classification of thifensulfuron-
methyl itself.
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Table 15: Hydrolytic DTso and rate constants for thifensulfuron-methyl

Analyte pH | Temperature| DTso k r2 Method of
(°C) (days) | (day-1) calculation
20 6.2 0.10¢ | 0.99¢ | Simple firs-orde!
4 30 1.€ 0.367 | 0.997 | Simple firs-orde!
50 0.2 3.14t | 0.99¢ | Simple firs-orde!
Thifensulfuron- 20 19¢ 0.00: | 0.60: Simple ﬁrs-orde|
methyl 7 30 65 0.011 |0.881 S!mple f!rs-orde|
50 4.C 0.17: | 0.992 | Simple firs-orde!
20 23.2 0.03C |[0.97: | Simple firs-orde!
9 30 6.5 0.10¢€ | 0.997 | Simple firs-orde!
50 0.6 1.133 0.999 Simple first-order

A proposed hydrolytic degradation pathway for thifelfuron-methyl is outlined below.

Figure 2: Proposed degradation pathway of thifbasan-methyl (DPX-M6316) under hydrolytic

conditions
NES
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Study 2
Report: (48) M. Simmonds, I. Buntain (2012) (48}¢]-Thifensulfuron-methyl: Hydrolysis in

sterile buffer at pH 4, 7 and 9. Battelle UK Lt@heminova A/S]
Unpublished report No.: WB/10/008 [CHA Doc. No. 260 TIM]
Guidelines: OECD 111 Deviations: None

GLP: Yes (certified laboratory)

Study summary:

This hydrolysis study was submitted by the ‘Thifgiisron-methyl Task Force’, it was briefly
evaluated in the RAR (2015) and considered accptalhe hydrolysis of thifensulfuron-methyl
was studied in the dark in sterile aqueous buffem#dtions at pH 4 (sodium acetate), pH 7 (tris

64
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(hydroxymethyl) methylamine) and pH 9 (sodium tetnate) at a nominal concentration of 1
mg/L. To fully elucidate the pathway for hydrolytiegradation two radiolabelled forms of the test
item were employed; [thiophenel&Z]-thifensulfuron-methyl and [triazine-2C]-thifensulfuron-
methyl.

A Tier 1 study was conducted at pH 4, 7 and 9 &€50uplicate samples for each pH value were
analysed at zero time and after 5 days incubafiba.aqueous solutions were analysed directly by
LSC and HPLC. The overall recovery of radioactivitgs good and within the range 98.3-105.5%
of applied radioactivity (AR). Extensive degradatof thifensulfuron-methyl was observed at all
pH and thus a Tier 2 study was triggered.

The Tier 2 study was conducted at pH 4, 7 andZbdE. Duplicate samples were analysed over 30
days of incubation and then again directly by L$@ BPLC. The overall recovery of radioactivity
was good and within the range of 94.3-105.8% AR.

At pH 4 hydrolysis of thifensulfuron-methyl was ersive with the levels of the parent molecule
dropping to ca 50% AR after only 2 days and to <i&?@0 days. Six individual degradates were
detected at levels >10% AR over the duration ofstinely; IN-L9226 (max 13.6% AR, day 3), IN-
RDFO0O (2-ester-3-triuret, max 34.0% AR, day 30}ABb46 (max 64.2% AR, day 30), thiophene
urea (IN No. unknown, max 9.9% AR, day 14), IN-A8Q®@nax 26.1% AR, day 14) and IN-F5475
(methyl triazine diol, max 33.2% AR, day 30). Twadé#ional unidentified products were detected
at maximum levels of 5-6% AR.

At pH 7 hydrolysis of thifensulfuron-methyl was ntuless extensive than at pH 4 with the parent
molecule still representing ca 87% AR after 30 ddsindividual degradates were detected at
levels >10% AR although two were found at >5% AR;A5546 (max 7.6% AR, day 30) and IN-
A4098 (max 5.9%, day 30).

At pH 9 hydrolysis of thifensulfuron-methyl at pHAgs again extensive with the levels of the
parent molecule dropping to ca 50% AR after 7 daysto <3% by 30 days. Three individual
degradates were detected at levels >10% AR ovedutaion of the study; IN-L9225 (max 79.8%
AR, day 30), IN-L9223 (max 16.8% AR, day 30) andAM098 (max 12.4% AR, day 30).

DTso values for the hydrolytic degradation of thiferfaubn-methyl at 25°C were reported in this
study to be 2.4 days, 137 days and 7.1 days at, gtaAdd 9 respectively.

5.1.1.1 Aqueous photolysis

Study 1

Report: (49) Ryan D.L. (1986). The photodegradationTdfipphene-214C] DPX-M6316 and
[Triazine-214C] DPX-M6316 in water.

Report No.: AMR 511-86

Guidelines: US EPA, Pesticide Assessment Guidelines: Enviertal Fate 161-2.

Deviations: None

Test facility: DuPont de Nemours, Agricultural Products ReseBigtsion Experimental Station
Wilmington, Delaware, U.S.A.

GLP: No

This aqueous photolysis study by Ryan (1986) (483 imcluded in the original thifensulfuron-
methyl DAR from 1996. In the subsequent 2014 rexielossier received from DuPont it was
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proposed that the study partially meets currerdejiies, with the only deviation being that it was
not conducted to GLP. In the DuPont submission ghidy has also been supported by the study of
Lenz (2001) (5) and Umstaetter (2006) - see belmithe Task Force dossier this study has been
superseded by the study of Oddy (2012) (51) seékdubelow. For completeness, details of the
Ryan (1986) (49) study are included here as apamt hot being conducted to GLP it was

otherwise found to be acceptable.

Study summary:

[Thiophene-2¥Clthifensulfuron-methyl or [triazine(U}C]thifensulfuron-methyl (radiochemical
purity greater than 98%) and [thiophené3*jthifensulfuron-methyl (purity 97%) were dissolved
at 10 ppm in sterile buffer solution (acetonitkd@.5%) at pH 5, 7 or 9 and kept at 25°C in either
darkness or exposed to the equivalent of summéightng285-2800 nm) at Wilmington, USA (34
North). Large amounts of photo-degradation prosluetre generated for spectral analysis by
irradiating 320 ppm solutions of thifensulfuron-imdtsix inches (15.24 cm) under a bank of six
fluorescent sun lamps for 42 hours. It was nated thifensulfuron-methyl does not absorb after
310 nm. “CO; was trapped and analyses of degradation prodwaes performed by TLC (Thin
Layer Chromatography), HPLC, MS (Mass Spectromeatng NMR (Nuclear Magnetic
Resonance) for 14 days. First-order reaction kisetiere assumed for the decline of
thifensulfuron-methyl over time.

The resulting mass balance was in the range 934 244d pH values were stable. In darkness,
thifensulfuron-methyl was significantly degradegbt5 and 9. In light, degradation was enhanced
at every pH (see Table 16). When corrected fordlydrs, the photolysis rate was independent of
pH in the pH range 5-9 (117-129 hours). Major degtion products were triazine amine (14%),
triazine urea (11%) and methyl-3-(4-methoxy-6-méth,5,-triazin-2-yl-amino)-2-thiophene
carboxylate (7%). A large number of minor compounese detected, each at <4%. Detection of
1CQO, indicated extensive breakdown of the thiopheng.rin

Table 16: Thifensulfuron-methyl photo-degradationkinetics from Ryan (1986) (49)

Linear DTso (hours)
pH 5 pH 7 pH 9
Darknes 60¢ 440( 381
Sunlight 98 125 97

Study 2
Report: (50) Lentz, N.R. (2001); Photodegradation of thsi@furon-methyl in natural water by

simulated sunlight

DuPont Report No.: DuPont-6047

Guidelines: Japanese Guideline 12 Noshan No. 8 DEviations: None

Testing Facility: Ricerca, LLC, Concord, Ohio, USA

Testing Facility Report No.: 013515-1

GLP: Yes

Certifying Authority: Laboratories in the USA are not certified by any@rnmental agency, but
are subject to regular inspections by the U.S. EPA.

This study was submitted by DuPont to provide fartimformation in support of the original
photolysis study from the DAR (Ryan, 1986) (49heTpurpose of Lentz (2001) (50) was to
determine the degradation rate and quantum yieldifgihsulfuron-methyl in natural water and pH
7 buffer under constant irradiation. Several knalggradants were identified by co-
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chromatography with known standards, including IK2@0, IN-A5546, IN-L9225 and IN-L9226,
however these were not reported in detail. La¢skebased Dupont position papers by Umstaetter
(2006) and Sharma, A.K. (2014) provide further exetion of the results from Lentz (2001) (50)
and the other photolysis studies to further idgritiese photolytic degradants. This is not of
significance to the classification of the parenhpound and so these studies are not reported here;
they are included in the RAR (2015).

Study summary:

The aqueous phototransformation ¥J)-thifensulfuron-methyl was studied in sterile ural water
(collected from Lums Pond, New Castle County, Delsy and sterile buffer at pH 7 and23°C
for 15 days. The initial test item concentratiomsw.67-4.9Qug/L and the study was conducted
under artificial irradiation (Suntest XLS+, Enhadddodel benchtop xenon exposure system,
290 nm cut-off). This was stated to be equivalerdt least 30 days of natural sunlight at midday,
Painesville Ohio, USA (#INorth). Samples were analysed directly by higiHegrenance liquid
chromatography with radiochemical flow detectioP({€-RAD) to determine the distribution of
radioactivity. The quantum yield of thifensulfuramethyl was calculated using chemical
actinometry to b& = 0.037. Assuming first order kinetics, thedgValue in both irradiated
solutions (natural water and in pH 7 buffer) walsaiated to be 0.5 days. In the dark controls
samples thifensulfuron-methyl degraded with as@v&lue of 126 days.

The mass balance of radioactivity for [thiophen&@}-thifensulfuron-methyl in sterile natural
water and sterile pH 7 buffer ranged from 97.108.3% and 96.6 to 103.6%, respectively. The
mass balance ranged from 100.0 to 106.5% and 894.0%.6% for [triazine-24C]thifensulfuron-
methyl in sterile natural water and sterile pH Tféw respectively. [Thiophene-ZC]
thifensulfuron-methyl photodegraded rapidly to I¥8%6 plus polar compounds in natural water
and in pH 7 buffer within 2 days. After 7 daysirohdiation no single degradation product could be
identified and most of applied radioactivity comstsof the polar fraction. [Triazine2€]
thifensulfuron-methyl photodegraded rapidly to INA60 polar compounds and one unidentified
transient metabolite in natural water and in pHuifdy within 2 and 7 days, respectively.

Further examination of the degradants by Umsta&6) and Sharma, A.K. (2014) indicated that
the unknown degradant was likely to be the saméopinoduct identified in AMR-511-86 (Ryan,
1996) (49) as methyl-2-(4-methoxy-6-methyl-1,3ja#m-2-yl-amino)-3-thiophene-carboxylate
(IN-D8858).

Study 3
Report: (51) Oddy A. (2012).1fC]-Thifensulfuron-methyl: Aqueous Photolysis anda@tum

Yield Determination in Sterile Buffer Solution. Belte UK Ltd [Cheminova A/S],
Unpublished report No.: WB/10/009 [CHA Doc. No.ZBdM]

Guidelines: OECD Guideline 316: Phototransformation of Chensi¢galWater — Direct Photolysis
(October 2008). Deviations: None

GLP: GLP compliance statement and quality assurancenséatit supplied.

This study was submitted by the TSM Task Forceterpurpose of renewal and has been
evaluated by the UK RMS and CA and considered dabép Further discussion on the identity of
photolytic degradants found in Oddy (2012) is pded in the position paper by Sharma, A.K.
(2014) - which is not included here but can be tbimthe RAR (2015).

Study summary:
The photolysis of thifensulfuron-methyl in an aque@nvironment was investigated in accordance
with the two tiered approach described in OECD eling 316. A Tier 1 theoretical screen was first
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performed to estimate the maximum possible dirbotglysis rate constant and corresponding

DTso value for thifensulfuron-methyl under varying peegate buffers (pH 4, 7 and 9). The UV
absorbance of the thifensulfuron-methyl in eactidngolution was measured between 295 and 380
nm. The spectral data were used to estimate thk@waen photolysis rate constant at each pH for
thifensulfuron-methyl at 40° latitude for the sunrseason.

The test substance was found to have a molar deedudiorption coefficient >10 in a range of
wavelength$>290 nm (297.5-320.0 nm) across the pH valueso®alues for the three pHs (4, 7,
and 9) were estimated to be 0.06, 0.10 and 0.09 despectively.

From this screening test it was determined th&mnisulfuron-methyl would be predicted to undergo
direct photolysis and that a full experimental gtudhs required. In the Tier 2 study, the photdysi
of [thiophene-2¥C]-thifensulfuron-methyl (radiolabel purity 96.8%pand [triazine-2¥C]-
thifensulfuron-methyl (radiolabel purity 96.8%)aqueous buffer solution (0.01 M phosphate, pH 7)
was investigated. The study was conducted undeitestonditions at 25+2°C, with continuous
irradiation under artificial sunlight provided byanon arc lamp with filters to cut off any radaati
below 290 nm.

The study was conducted using a Heraeus Sun TES+KCapparatus and irradiation was continued
for a period of 168 hours (7 days; equivalent t@ Ifys natural sunlight at 30-50°N) by which time
>90% of the applied thifensulfuron-methyl had deige and the formation and decline of major
transformation products had been established. Smrgiid vessel rinses were analysed by LSC,
followed by HPLC and selected LC-MS. Full methadptal details are given in the RAR.

For the irradiated samples the overall mean reeevext 168 hours were 96.1% AR (range 88.2-
100.5% AR) for the thiophene label and 99.1% AR@m94.5-101.9% AR) for the triazine label.
The corresponding figures for the non-irradiatechsi@s were 98.6% AR (range 97.0-101.1% AR)
for the thiophene label and 99.7% AR (range 98.0:0% AR) for the triazine label.

In the thiophene labelled samples the parent conghdacreased rapidly from >97% AR at time zero
to <5% AR after 72 hours, reaching <1% AR by thd ehthe irradiation period (168 hours). In the
triazine labelled samples the parent compound dsererapidly from >98% AR at time zero to <5%
AR after 72 hours, reaching ca 1% AR by the enthefirradiation period.

There were concurrent increases in a large nunflqeslar and non-polar degradates. A major non-
polar degradant from both radiolabels was idemtitiy LC-MS to be thiophenyl triazinyl amine
which reached a maximum 12.2-14.3% AR and thenistito <1% AR by the end of the study.
For the triazine label IN-A4098 was found at a mawxin of 16.8% AR and IN-V7160 which reached
a maximum 19.4% AR. Several minor non-polar degiesl (each at <10% AR) were also detected.
The polar fractions consisted of a multitude ofiwidtlial degradates, each at <5.2% AR.

In the non-irradiated samples, no significant ddgt@n of the parent compound was seen for either
label over the duration of the experiment with tedi (<3% AR) formation of other degradants.

The quantum yield for thifensulfuron-methyl in aqus solution at pH 7 was found to be 0.044.
The DTso for thifensulfuron-methyl in natural sunlight wealculated to be between 0.32 and 0.67
days (7.7-16.2 hours) according to the FOCUS guidashocument on degradation kinetics and
assuming first order kinetics (see Table 17). Atplytic degradation pathway was also proposed,
see Figure 3:

Table 17: Degradation rate of thifensulfuron-methy using Single First Order (SFO) kinetics
for irradiated samples
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System Chi? error DTso in suntest DTso in natural
sunlight*

Irradiated — 3.6615 6.2 hours (0.26 16.2 hours

thiophene label days) (0.67 days)

Irradiated — 9.9058 3.0 hours (0.12 7.7 hours (0.32 days)

triazine label days)

*corrected for 1 suntest day equivalent to 2.6 detsiral sunlight at 30-50°N

Figure 3: Proposed photolytic degradation pathwayf thifensulfuron-methyl
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5.1.2 Biodegradation

Report: (52) Barnes, S.P. (2000); DPX-M6316 assessmergaufyr biodegradability by modified
Sturm test

DuPont Report No.: DuPont-4373

Guidelines: EEC Method C.4-C. (1992), OECD 301 B (1992%viations: None

Testing Facility: Huntingdon Life Sciences Ltd., Huntingdon, Cardbeshire, UK

Testing Facility Report No.: DPT 533/003580

GLP: Yes

Certifying Authority: Department of Health (U.K.)

This study was submitted by the TSM Task ForcdHerpurpose of renewal under pesticides
legislation, it has been evaluated by the UK RMB8RR2015) and CA and is considered reliable.

Study summary:

The ready biodegradability of thifensulfuron-met(PX-M6316, 99.7% pure) was examined
using the C@Evolution Test (Modified Sturm Test) OECD 301B.e@tments included the test
item at a concentration of 30 mg/L; two controbtreents containing only the inoculum; one
positive control treatment containing inoculum platerence standard (sodium benzoate) and one
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toxicity control treatment containing the inoculytas test item and reference standard. All the
treatments were prepared with inoculum from a séapneffluent treatment plant receiving
predominantly domestic sewage.

Test mixtures were aerated for 29 days with cabioride (CQ) free air. The Céreleased by
each treatment was trapped and determined at thef@he test. Full methodology is provided in
the RAR (2015).

The pH of each test and control mixture was betweérand 7.5 at the start of the test and 7.3 to
7.6 at the end. The rate of air-flow during th& ranged from 40 to 80 mL/minute. Temperature
ranged from 19.8 to 22°@ over the test period.

Sodium benzoate had biodegraded by 64% at Day B@¥tdby Day 29 in the absence of
thifensulfuron-methyl meeting the validity criteoéthe test. The treatment containing both
sodium benzoate and thifensulfuron-methyl had hljcaiged by 66% at Day 7 showing that
thifensulfuron-methyl was not inhibitory at thisra@ntration.

The cumulative Ceproduction by treatments containing only thifengtdh-methyl was negligible
and had achieved, at most, 1% of the theoretidaeM@ CQ, 110.1 mg C@) by the end of the test
on Day 29. Based on the pass levels (60% bio-dagicm in the 10-day window period)
thifensulfuron-methyl cannot be considered as tgduibdegradable since a 1% degradation was
achieved during the test period of 29 days.

5.1.2.1 Biodegradation estimation

Not provided or required.

5.1.2.2 Screening tests

Not provided or required.

5.1.2.3 Simulation tests

Natural water/sediment studies

Four water/sediment studies were included in tigiral 1996 thifensulfuron-methyl DAR and
subsequent Addenda, these were:

* Lewis W. and Carter L. G. (1986, report no. AMR 5H),

« MatlaY. A., Muttzall P. I. and Vonk J. W. (199&port no. TNO R91/256)

e Muttzall P. I. and Vonk J. W. (1992, report no. TNRRO1/255)

e Spare W. C. (2000, report no. 1206)

In the subsequent submission and assessment twakof thifensulfuron-methyl under pesticides
legislation (RAR, 2015) it was proposed that thstfihree studies do not meet current guidelines,
should not be relied upon and have been superdgd8dare (2000) (53) and those of van Beinum
and Beulke (2006) (54) and Simmonds (2012) (55)rstied for renewal (see below). Pertinent
details of the study by Spare (2000) (53) andweriew studies are therefore included here, more
detailed methodology and reporting is availablthenRAR (2015).

Study 1
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Report: (53) Spare W.C. (2000), Degradability and fatehifensulfuron methyl in the aerobic
environment (water/sediment system). Revision 1

DuPont Testing Facility Report No.: DuPont-1206 RV1

Guidelines: SETAC guidelineDeviations: None

GLP: Yes

Certifying Authority: Department of Health (U.K.)

This study was submitted by the TSM Task Forcetferpurpose of renewal under pesticides
legislation, it has been evaluated by the UK RM8RR2015) and CA and is considered to be
reliable.

Study summary:

[Thiophene-2¥C] and [triazine-2C] thifensulfuron-methyl were applied at 1 mg/Rtovater
sediment systems (50 g sediment + 200 ml wategra&gheristics of the water sediment systems are
given in the table below. Incubation was at 20°C182 days. Volatiles were trapped. Water and
sediment phases were analysed separately. Sedivasrextracted, extracts were concentrated and
analysed by HPLC and TLC. Unextracted residue vedsrohined by combustion. The water phase
was directly analysed by HPLC and TLC.

Table 18: Characteristics of water sediment systesn

Middletown, MD, Red Oak Sreal Middletown, MD, Town Park Pong
Sediment | Texture Loamy sand Loam
sand % 83 43
silt % 16 46
clay % 1 11
OM % 1.1 2.6
pH 7.1 7.2
Watel pH 7.€ 7.8

There was a full recovery of all applied radioaityivMineralization was low : <4 % for the
thiophene moiety and < 9 % for the triazine moegter 182 d. Bound residues were <18 % for
both moieties. Extractable residue in sediment«i#s% and no compound exceeded 10 % (<8 %
each). Most of the applied radioactivity was foumavater. The major metabolites derived from the
thiophene moiety were IN-L9225 (thifensulfuron gaibx. 54 % after 70-100 d, IN-JZ789 (O-
desmethyl thifensulfuron acid) max. 18 % after 7&hd IN-L9223 (2-acid-3-sulfonamide) max. 39
% after 182 d. The major metabolites derived fromttiazine moiety were IN-L9225 max. 55 %
after 100 d, IN-JZ789 max. 10 % after 84 d, IN-V@X&iazine urea) max. 25 % after 182 d) and
IN-A4098 (triazine amine) max. 19 % after 182 deThetabolites IN-L9226 (O demethyl
thifensulfuron-methyl) and IN-W8268 (thiophene sulimide) were detected in small amounts.
For thifensulfuron-methyl, Dsb and Do values were calculated to be respectively 21d aid 70
-89 din water, and 21 - 27 d and 71 - 91 d inlelsystem using first order kinetics.

It was concluded that thifensulfuron-methyl is sigantly degraded in water sediment systems.
Degradation occurs by hydrolysis to the acid deirrealN-L9225 (max. 55 % after 70-100 d)
further degraded to IN-JZ789 (max. 21 % after 1pBydO-demethylation. Cleavage of the
sulfonylurea bridge leads to IN-L9223 (2-acid-3fsnhmide, max. 39 % after 182 d) and IN-
V7160 (triazine urea, max. 25 % after 182 d) andh®098 (triazine amine, max. 19 % after 182
d). No major compounds were found in sedimenttefisiulfuron-methyl was poorly mineralised
(<4 % for the thiophene moiety and <9 % for thazime moiety after 182 d) and bound residues
were <18 % for both moieties.
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Study 2
Report: (54) van Beinum, W., Beulke, S. (2006); Calculatddrdegradation endpoints from water-

sediment studies for thifensulfuron-methyl (DPX-M63 and its metabolites
Testing Facility and DuPont Report No.: DuPont-18745

Guidelines: FOCUS (2005)Deviations: None

Testing Facility: Central Science Laboratory, Sand Hutton, York, UK
GLP: No

Certifying Authority: Not applicable

This desk study was provided in support of renest@hifensulfuron-methyl and to further derive
rate and route of degradation information fromdhginal experimental study by Spare (2000)
(53). It has been evaluated by the UK RMS (RARL3)nd CA and is considered to be reliable.

Study summary:

Degradation endpoints from two water-sediment sgstéTown Park Pond and Red Oak Stream -
see Spare W.C. (2000) (53)) withG]-thifensulfuron-methyl (thiophene label and titezlabel)
were derived in accordance with FOCUS guidanceéhfemparent compound and its major
metabolites IN-L9225, IN-JZ789, IN-L9223, IN-V716@nd IN-A4098. A maximum of four
kinetic models were fitted to the concentrationshef parent compound or the degradants in the
water phase, the sediment phase and the wholarsfisisn maximum accumulation onwards. A
model that considers parent degradation in therveate sediment and exchange between the two
compartments was fitted to water and sedimentslataltaneously.

DTso values for thifensulfuron-methyl in the Town Parater-sediment system were 16.5 days in the
water column, 10.6 days in the sediment, and 1&y8 th the total system. Dissipation was somewhat
slower in the Red Oak water-sediment system, witlboDalues of 23.5 days in the water column,
25.3 days in the sediment phase, and 23.4 dayeitotal system. Dsbvalues for degradants were
reported but are not considered further for classibn of the parent substance.

Table 19: Summary of persistence endpoints for tlfensulfuron-methyl

System DTso (days) DToo (days) Chi2 error % Kinetic Model
Water Town Parl 16.5 63.1 3.1 FOMC

Red Oal 23.E 89.7 3.2 FOMC
Sediment Town Parl 10.€ 87.7 5.9 HS

Red Oal 25.2 97.4 5.9 FOMC
Total System Town Parl 16.€ 63.€ 15 DFOF

Red Oal 23.4 90.4 1.9 HS

Single first order (SFO) degradation §3Values for thifensulfuron-methyl derived for usdsOCUS
surface water modelling were 18.2 days for the @hiawn Park water-sediment system {ahtior
% = 3.9) and 26.1 days for the whole Red Oak ws¢eiment system (chérror % = 3.2).

Study 3
Report: (55) Simmonds M. (2012}4C]-Thifensulfuron-methyl: Degradation and retentioriwo

water-sediment systems. Battelle UK Ltd [Chemingy&],
Unpublished report No.: WB/10/010 [CHA Doc. No. 285 TIM]
Guidelines: OECD 308 Deviations: None

GLP: Yes (certified laboratory)
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This water/sediment study was provided in suppbréwmewal of thifensulfuron-methyl by the TSM
Task Force. It has been evaluated by the UK RMERR015) and CA and is considered to be
reliable.

Study summary:

The route and rate of degradation of [thiopheré&-thifensulfuron-methyl (98.8% pure) and
[triazine-244C]-thifensulfuron-methyl (99.4% pure) has been stigated in two water-sediment
systems: Swiss Lake water-sediment system, pi@)H.4 and Calwich Abbey Lake system, pH
(H20) 8.3, for 104 days in darkness at 20°C. The maitwater to sediment was 1:4. Details of
each sediment system are provided below:

Table 20: Physicochemical parameter of the watersliment systems

Systen Swiss Lak Calwich Abbey Lak

Before Start At End Before Start At End
Flask numbe 8682t | 8682¢ | 8682 | 8682¢ | 8683 | 8683« | 8683 | 8683/
Water phase
Total OC (ug/L) 8.0 - - - 3.9 - - -
pH 7.€ 7.3 6.5 6.7¢ 8.2¢ 8.3F 7.31 7.0¢
Oxygen content (mg/L) 7.2 7.1 6.2 6.1 7.4 6.9 59 .36
Redox potential (m\ 8C 51 41¢€ 28¢ 80 50 391 104
Sediment
Redox potential (mV) -168 -566 -373 -454) -512 -406-589 -512
C.E.C (meq/100g) 3.3 10.1
pH 6.0 7.4
OC (% 0.9t - - - 5.C - - -
MICI‘ObI?J biomass (ugC/g 161 136 838 786
dry sediment)
% Clay 4 - - - 8 - - -
% Sili 7 - - - 59 - - -
% Sand 89 - - - 33 - - -
UK Classificatiol San( Silt loarr

Thifensulfuron-methyl was applied to the water aoef at an initial water concentration of 0.08
mg/L. Sampling was undertaken at various intereaty 104 days after application. The water
was analysed for radioactive content by liquid sitation counting (LSC). Sediment samples were
extracted and quantified by LSC. Sediment residuerg air dried and residues were further
extracted via fractionation into humin, humic acihel fulvic acids followed by quantification of
radioactivity by LSC. The test substance and gatedegradants were identified in extracts by
either HPLC, LC-MS or LSC. Overall recoveries wgosd for all systems with mean values for
each system ranging from 98.3 to 100.1% of apphelibactivity (AR) and individual recoveries

all being within 93.2% to 103.7% AR.

In the total system, thifensulfuron-methyl steadibgraded in both systems, declining to levels of
between 2.8% and 11.6% AR over the course of tidystThe dissipation of thifensulfuron-methyl
from the water phase and degradation in the tg&ém was evaluated according to the FOCUS
guidance document on degradation kinetics usingnibst appropriate model for the best fit to the
data set. The results were calculated from tlepttene and triazine labels combined as replicates
and are presented in the table below.
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The maximum degree of volatile formation was lovbath systems, ranging from 1.8% to 2.6%

AR in both labels and both systems at the endeokthdy.

In the thiophene-labelled systems, the major degradobserved were IN-L9225 (max. 52.7%

AR), IN-L9223 (max 24.3% AR) and IN-JZ789 (max.3% AR). Other minor metabolites were
formed, none of which achieved >10% AR at any tpoat.

In the triazine-labelled systems, the major meigdmbbserved were IN-L9225 (max. 49.6% AR),
IN-A4098 (max. 20.0% AR) and IN-JZ789 (max. 13.1R)AOther minor metabolites were

formed, none of which achieved >10% AR at any tpoat.

Kinetic evaluations were also carried out on degnasi but these are not considered further here for
classification of the parent substance.

Table 21: Summary of DTso values for thifensulfuron-methyl in water sedimentsystems.

) Thifensulfuron-methyl
Water-sediment system _
Kinetic model DTso (days)
Swiss Lake (water) SFO 32.0
Swiss Lake (total system) SFO 32.3
Calwich Abbey (water) SFO 17.3
Calwich Abbey (total system) SFO 17.6

SFO = single first order

In conclusion J*C]-thifensulfuron-methyl was found to steadily dedge in natural water/sediment
systems incubated under aerobic conditions at 20ifiCtotal system degradation Eylvalues of
32.3 days and 17.6 days for the Swiss Lake andiClaldbbey systems respectively. The mean
was 25 days. Degradation was predominately imiter phase and the applied radioactivity
dissipated gradually from water to the sedimeribton bound residues{0% AR) and minor
amounts of carbon dioxide/mineralisation (<3% AR).

Overall calculation of whole system degradatiori-haés

The above water/sediment study results were coresidegether in the RAR (2015) to derive
DegTso values for modelling purposes. For thifensulfumethyl, combining the acceptable
water/sediment study data from the two Applicae&iited in four contrasting systems being
tested. The geometric mean of the four acceptabtde system values (i.e. 18.2, 26.1, 32.3 and
17.6 d) was calculated to be 22.8 d and this viahsebeen used in exposure modelling. In addition
the following degradation pathway in natural watediment systems was proposed.
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Figure 4: Proposed degradation pathway for thifenslfuron-methyl in water/sediments
systems
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5.1.3  Summary and discussion of degradation

Abiotic degradation

In a reliable aqueous hydrolysis study (Wardro®d,13 (47) thifensulfuron-methyl was determined
to be hydrolytically stable at certain pH and terapares but to also degrade rapidly at others. At
the more environmentally realistic temperatureeigsif 20C, hydrolysis DFes were 6.3 days at

pH 4, 199 days at a neutral pH 7 and 23.4 daysi&.pln a second reliable hydrolysis study
conducted at Z2& (Simmonds and Buntain, 2012) (48) hydrolysiséWwere 2.4, 137 and 7.1 days
at pH 4, 7 and 9 respectively - again showing wghability and pH dependence. As the
hydrolysis half life is not consistently <16 days &ll environmentally relevant pH, thifensulfuron-
methyl screens as ‘not rapidly degradable’.

Aqueous photolysis is envisaged to contribute §igamtly to the degradation of thifensulfuron-
methyl in certain natural water systems (probabiylined with hydrolysis). Based on the results
of the reliable studies by Ryan (1986) (49) Le2201) (50) and Oddy (2012) (51) photolysis half
lives <16 days could occur - even assuming thatrtheimum daylight and summer sunlight at
relatively southern latitudes experienced in thststelid not occur across the EU. However, given
the turbid nature of typical EU surface watersklatdepth integration and lack of sunshine at
northern latitudes and at other times of the yié&s,not felt that photolysis alone is sufficigntl
consistent to determine thifensulfuron-methyl asgé&apidly degradable’.

Biotic degradation

In a reliable OECD 301B ready biodegradation st{grnes, 2000) (52) conducted at pH 7.3 to
7.6 and 19.8 to 22°€, no substantive degradation of thifensulfuronhylet1%) was observed
over 29 days. According to the criteria requirt@% of the theoretical CQproduction within 10
days of achieving 10% biodegradation, thifensulfunoethyl is considered to be ‘not readily
biodegradable’ under the conditions of this test.

Reliable aerobic water/sediment studies are availabm the study by Spare (2000) (53) - with a
further analysis of results from this by van Beinand Beulke (2006) (54) and also from
Simmonds (2012) (55). The two experimental studiese conducted at 20°C in the dark for 104-
182 days. Whole system degradationsgdTor thifensulfuron-methyl were calculated to be6t

32.3 days depending upon the system studied andlaabn method. The geomean 49across the
4 systems studied was 22.8 days. Mineralisatitesraere low at <3 to <9%. Dissipation of
thifensulfuron-methyl from the water column to saednt was low in all systems studied (max
1.08% found in sediment). A large number of mamjgrolysis and photolysis degradants have
been isolated from the water/sediment systems, sam#&0% in the water phase. No major
metabolites (>10%) occurred in sediment. Howeasgithe aquatic toxicity of these is less than for
parent thifensulfuron-methyl (see Annex 1), they mot considered further in relation to the hazard
classification of the parent substance.

Overall, despite evidence of rapid photolysis uregetain agueous conditions, the available
degradation information does not indicate thaethsulfuron-methyl is ultimately degraded (>70%)
within 28 days (equivalent to a degradation hd-tif <16 days). Neither is it transformed
sufficiently rapidly into entirely non-classifiabteegradants. Consequently, thifensulfuron-methyl
is considered to be ‘not rapidly degradable’ fa& pgurposes of classification under the CLP
Regulation.
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5.2 Environmental distribution

5.2.1  Adsorption/Desorption

Table 22: Summary of relevant information on adsoption/desorption
Method Results Remarks Reference
Absorption/desorptionia | Adsorption and Conducted at 13 or 20 (based| Bell (2011) (56)
batch equilibrium method | desorption properties of| on stability). Soil pH 4.8-7.6,
according to [*4C]-thifensulfuron- organic carbon 0.8-3.0%.
OECD 106, OPPTS methyl investigated in | Minor deviations but otherwisg
835.1230 and SETAC five soils. Koc ranged | reliable and to GLP
guidelines. from 10-128 (mean

53.4); Kroc ranged from

To GLP

9-86 (mean 41.4) (mL/g
Absorption/desorptionia Adsorption and Conducted at 2C. Soll Simmonds and
batch equilibrium method | desorption properties off pH 5.1-7.3, organic carbon | (2012)(57)
according to OECD 106 [*4C]-thifensulfuron- 1.3-3.9%. Study reliable and o
and to GLP methyl investigated in | GLP

four soils. Koc ranged
from 3.1-8.4 (mean 5.9)
(mL/qg)

A large number of adsorption/desorption studieseperted in RAR (2015), most are on
degradants of thifensulfuron-methyl and these ateansidered further here for classification of
the parent substance. Of the studies on thifemsulfmethyl itself, one original study from the
1996 DAR (Priester, T. M., 1985) has since beersiclened unreliable by the UK RMS and is
superseded by two later studies submitted for rahbwDuPont and the TSM Task Force (i.e.
Bell, 2011(56) and Simmonds and (2012)(57), theesRriester (1985) is not included here.

Study 1
Report: (56) Bell, S. (2011); Absorption/desorption &f(]-DPX-M6316 (thifensulfuron-methyl)

via batch equilibrium method

DuPont Report No.: DuPont-30563

Guidelines: OECD 106 (2000), OPPTS 835.1230 (2008), SETAC (L98eviations: No
significant deviations

Testing Facility: Charles River Laboratories (UK), Tranent, ScatlddK

Testing Facility Report No.: 809469

GLP: Yes

Certifying Authority: Department of Health (U.K.)

This adsorption/desorption study was provided pypsut of renewal of thifensulfuron-methyl by
DuPont. It has been evaluated by the UK RMS (R2]R,5) and CA and despite some minor
deviations it is considered to be reliable.

Study summary:

The adsorption and desorption propertiestFthifensulfuron-methyl (radiochemical purity
98.9%) were investigated in five soils from USA r@any, Spain, and France (pH range 4.8 to 7.6,
organic carbon range 0.8 to 3.0%). These incladiedmy sand, clay, clay loam, loam and sandy
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loam. A summary of the physical and chemical pridpe of the soils is provided in the RAR
(2015).

The definitive adsorption experiment was perforrasishg the batch equilibration method on the
soils at five concentrations (ranging from nomicahcentrations of 0.05-5.Q@/mL) of the test
substance in 0.01 M CaLlIMixing and equilibration with soils was condutter either 24 or 4

hours and at either 20 or I3 dependant on the soil tested, this was due tmgtebility of the
thifensulfuron-methyl in certain soil mixtures. d@activity of resulting samples was determined

by LSC and identification was by reverse phase HPO®erall recovery of radioactivity was
determined at the highest test concentration fa@adlls and mean recoveries ranged from 92.97% to
106.71%. The test substance was stable duringdberption phase of the experiment. Full
methodological details and results are providethénRAR (2015).

The adsorption coefficientsskKom, and k¢ were calculated and reported for each soil at each
concentration of the test substance. The key Eit@lmadsorption isotherm parameters are
reported below.

Table 23: Freundlich adsorption isotherm parametes for thifensulfuron-methyl from Bell
(2011) (56)

Soil type OC% Soil pH | Kd Koc Kf Kfoc 1/n R?

(CaCly | (9/9) (ma/g)
Loamy Sand | 0.81 4.8 0.76 94 0.6660 82 0.9023 0.9959
(Sassafras)
Clay (Lleida) | 1.74 7.6 0.17 10 0.1551 |9 0.9826 | 0.9687
Clay Loam 2.96 5.7 3.78 128 2.5468 86 0.8211 0.8211
(Drummer)
Loam (Gross- | 1.39 6.6 0.3 21 0.2679 19 0.9599 0.9599
Umstadt)
Sandy Loam | 2.03 7.3 0.29 14 0.2164 |11 0.8389 | 0.8389
(Nambsheim)
Arithmetic mean 534 0.7705 41.4 0.901 -
pH dependence, yes or No No

Thifensulfuron-methyl was tested at 2@°C for Sassafras, Drummer and Gross-Umstadt sailsiat3+ 0.5°C for
the Lleida and Nambsheim soils.

Study 2
Report: (57) (2012) {*C]-Thifensulfuron-methyl: Adsorption to and desdoptfrom four soil.

Battelle UK Ltd. [Cheminova A/S], Unpublished repdto.: WB/10/007 [CHA Doc.
No. 259 TIM]

Guidelines: OECD Guideline for the Testing of Chemicals, “Adston - Desorption Using a
Batch Equilibrium Method”, Method 106, January 20D@viations: None

GLP: Yes.GLP practice statement and QA statement suppli€®. €rtified laboratory.

This adsorption/desorption study was provided pypsut of renewal of thifensulfuron-methyl by
the TSM Task Force. It has been evaluated by K&MS (RAR, 2015) and CA and is
considered to be reliable.

Study summary:

In this adsorption/desorption study, four UK sevisre used to assess the adsorption behaviour of
[triazine-244C]- thifensulfuron-methyl (purity 99.4%) in soillhe soils used were a sandy loam,
silt loam, loam and a clay loam ranging from pH-8.3 and an organic carbon content (OC) of 1.3-
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3.9%. The soils were considered to exhibit sugfitivariation in soil characteristics for the
purposes of the adsorption experiment. A summaphgsical and chemical properties of the soils
is provided in Table B.8.197 in the RAR (2015).

Preliminary studies were carried out to check fitgaaption to testing tubes, to determine any
background radioactivity in the soil, to determihe soil:solution ratio to be used and also the
appropriate adsorption and desorption times torerthat the test item remained stable for the
duration of the definitive test. Due to the inglibof [ *“C]-thifensulfuron-methyl observed, the
definitive test was conducted at 20°C for a limitizde period of up to 2 hours, followed by a 1
hour desorption time.

Treatment was conducted in triplicate with eacha&o?0°C. The soils were mixed and

equilibrated for 16 hours with a 0.01M CaGblution at a 1:1 ratio prior to adding 1 mL oéth
treatment solution containing 1.0, 0.33, 0.1, @08.01 mg/L }*C]-thifensulfuron-methyl. The

tubes were shaken for 2 hours at which time poib¢s$ were centrifuged and the supernatants were
analysed by LSC. Soils samples also were extragithdresulting supernatants analysed by LSC
followed by identification using HPLC. A similargcedure was conducted after a 1 hour
desorption cycle with calcium chloride solutionheTrecoveries of radioactivity were quantified,
with all recoveries within the acceptable rang8@f110% of applied radioactivity. Full
methodological details and results are providethénRAR (2015).

For all soils there was a good correlation anddirrelationship between the soil and solution
concentration for all soils tested. The Kf valu@sged from 0.08 m/L in the sandy loam to 0.33

m/L in the loam soil. The corresponding valueskor ranged from approximately 3 mL/g in the
clay loam to 8 mL/g in the loam, with a mean vad#i® mL/g. The values of 1/n for the desorption
were similar to those obtained for the adsorptarefch soil and ranged from 0.96 in the silt loam
to 1.04 in the clay loam. The Freundlich exponeiplayed linearity with 1/n values ranging from
0.95 to 1.01, thus indicating little change betwdenamount adsorbed onto the soil and the amount
in solution through the concentration range tested.

Table 24: Adsorption/desorption constants and coelation coefficients for thifensulfuron-
methyl in soil

Soil type | OM OC | pH* | Adsorption Desorption
0 0
/0 /0 Kf Koc 1/n R2 Kf Kocdes 1/I’I R2
(ml/g) | (ml/g) (ml/g) (ml/g)
Long 22 |13 | 7.30.0¢ B.0 0.967 0.99¢ 0.1¢ 107 [1.00z  [0.99¢
woods

Farditch 6.0 3.5 5.90.2z .2 0.95z [1.00C [0.5¢ 15.4 0.9617  [1.00(
Kenslow 6.8 3.9 5103 84 0.94¢ 10.99¢ 0.5¢ 14.< 0.99¢  0.99¢
Lockington| 4.8 2.8 55/0.0¢ B1 1.01z 10.99¢ 0.2¢ 10.5 1.03¢  0.997

Mean - - - 0.1& B.S 0.97C (0.99¢ |0.3¢ 12.€ 0.99¢  |0.99¢

Kf = Freundlich coefficient Koc = Desorption coefficient for * pH (0.01M CaC)

R?= Correlation coefficient squared organic carbon Kocdes = desorption coefficient for organic
carbot
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Overall consideration of adsorption/desorption data

The above study results were considered togeth@eiRAR (2015) to derive combined data on
sorption in nine contrasting soils. No obviousretation existed between soil sorption and other
soil properties such as soil pH. Considering thia det as a whole, there was no clear correlation
between sorption (Kf) and soil organic carbon conteHowever the UK RMS considered that
some of this may have been due to the fact thasadhe nine soil types and two studies,
equilibrium times varied from 2 to 24 hours andubation temperatures varied from 13 to 20°C.
Considering the four soils tested by the Task Fostere both equilibrium time and temperature
were consistent, a clear correlation between sor@nd organic carbon was observed. On this
basis it was considered valid, mainly for modellmgposes, to normalise sorption for organic
carbon content and hence derive a median KfocroE& and an arithmetic mean 1/n of 0.932.

Given the range of & values seen in these studies, thifensulfuron-n&tbuld be expected to
have a ‘high’ to ‘very high’ mobility in soil (aceding to the ASTM International Classification
scale) and it would likely stay in the water phasd not dissipate to sediments - as confirmed in
the water/sediment studies provided in Sectior2531.

5.2.2 Volatilisation

Neither thifensulfuron-methyl nor any of its pripal degradation products have significant
volatility. The vapour pressure of thifensulfurorethyl is 5.2x 10° Pa at 20C. Also, the Henry's
law constant of thifensulfuron-methyl is less tt3ax 102 Pa-n¥/mol, suggesting little potential for
volatilisation in the environment. Henry's law stants below % 10?2 Pa-n¥/mol indicate that the
compound is less volatile than water and can bsidered essentially non-volatile.

In addition a study on the ‘Photodegradation oxidatlegradation of thifensulfuron-methyl’ in the
air (Schmuckler M.E., 1999) is reported in the R@R15). This was conducted to U.S. EPA
796.3900 (1992) and an OECD guideline on Photoctedixidative Degradation in the
Environment (1987a, 1988a). The half-life of thigalfuron-methyl for reaction in the gas phase in
the troposphere based on average daily air coratemts of hydroxyl radicals (12-hour day,

1.5x 1C° OH radicals per ci) was determined to be 41.425 hours (3.5 daysk oMerall OH rate
constant was 3.098410%? crm?/molecule’®S Whilst the half-life is greater than the 2 degder
indicating a potential for long range transporis theoretical risk was discounted due to the rapid
degradation in water and soil, low vapour presama high solubility coupled with low application
rates.

5.2.3 Distribution modelling

Not submitted or required
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5.3 Aquatic Bioaccumulation

5.3.1  Aquatic bioaccumulation

Table 25: Summary of relevant information on aquaic bioaccumulation

Method Results Remarks Reference
Partition coefficient n- log Kow = 0.0253 at pH 5 Valid study to Huntley and
octanol/water log Kow = -1.65 at pH 7 GLP. Edgar, 2000(13)
EEC method A 8 (shake flask) For modelled Log | (see Table 8,
To GLP log Kow=-2.10 at pH 9 Kow values for Section 1.3)

All at 25°C degradants see

Table 26 below

Fish flow-through Bluegill sunfish Lepomis Reliable study to | Larkin
bioconcentration study macrochirus) exposed to 5 GLP (1984)(58)
conducted to OECD 305E andmg/L [thiophene-2<C]
GLP thifensulfuron-methyl for 28

days + 14 days depuration.

Measured whole fish

bioconcentration factor (BCF):

<0.8.

Study conducted at -22°C

5.3.1.1 Bioaccumulation estimation

The log Kow Of thifensulfuron-methyl is -1.65 (at 25 °C, pHeéf.rSection 1.3). Hence, an
assessment of its potential for bioaccumulatiamistriggered. In the RAR (2015) Log,Kvalues

for major environmental degradants have also beafeited using up to four different methods
based on the degradants’ structure (The Biobytgrarome, The SRC (Syracuse Research
Corporation) program, EpiSuite, and the SciTegagptmme). The results of these analyses were
considered acceptable by the RMS and are summdreded.
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Table 26: Predicted Log kw values of major degradants as modelled by differdrsoftware
(denoted in brackets)
Thifensulfuron-methyl degradant Octanol/water partition co-efficient
(log Kowcalculation method)
IN-A409¢ 0.18 (Sci Tegic

1.26 (SRC)
0.33 (BioByte)
IN-L9225 0.78 (Sci Tegic)

1.32 (SRC)

1.56 (BioByte)
1.26-1.32 (EpiSuite)
IN-L922€ 0.78 (Sci Tegic

0.22 (SRC)

0.75 (BioByte)
0.22-0.89 (EpiSuite)
IN W826¢ 0.31(Sci Tegic

0.27 (SRC)
0.64 (BioByte)
0.27 (EpiSuite)
IN JZ789 0.55 (Sci Tegic)
0.26 (SRC)
1.31 (BioByte)
0.26 (EpiSuite)
IN-L9223 0.12 (Sci Tegic)
0.07 (SRC)
0.2 (BioByte)
0.07 (EpiSuite)
IN-V716C -0.16(Sci Tegic
0.89 (SRC)
0.37(BioByte)

For further details on each of the degradantsAseex 1. All Log Kw values are below the CLP
trigger of 4 (highest modelled value is 1.32), aading that the potential of bioaccumulation isyer
low for the parent substance and also for its dsgres.

5.3.1.2 Measured bioaccumulation data

Although not required, due to the low Logwof thifensulfuron-methyl, a fish bioconcentration
study on the substance is available and was indludthe original DAR (1996) and repeated in the
RAR (2015). As the CLP Logds trigger for concern is not met, only brief detaifshis study are
reported below:

Report: (58) Larkin J.C. (1984); DPX-M6316 [Thiophené“g] Flow-through Bioconcentration
Study with Bluegill Sunfishl.epomis machrochirus

DuPont Report No.: AMR 182-84

Guidelines: OECD 305E Deviations: minor

GLP: Notto GLP

Study summary:

In a fish bioconcentration study conducted to OEftidieline 305E (with minor deviations),
bluegill sunfish,Lepomis macrochirus were exposed to [thiophene & ]thifensulfuron-methyl
(radiochemical purity >98%) at a nominal concemrabf 5 mg/L. No GLP statement was
included in the report, however the study was otfsr considered to be reliable in the
thifensulfuron-methyl DAR.
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The flow-through test design consisted of a 28-@kgyosure phase followed by a 14-day depuration
phase. Water temperature was maintained at 20-288Qish were sampled at regular intervals
during the exposure and depuration periods. Waigitiasue samples were analysed for
radioactivity and bioconcentration factor (BCF) eealculated. There is no indication that lipid or
growth correction was conducted, however this tsconosidered to have significantly affected the
results. The calculated whole fish BCF was <G&lbsampling days during exposure.
Throughout the study, no bioconcentratiod4af residues from [thiophene#2€]thifensulfuron-
methyl occurred in bluegill sunfish.

5.3.2  Summary and discussion of aquatic bioaccumulation

As the log kwof thifensulfuron-methyl is -1.65 and less than @ieP trigger of 4, this is not
envisaged to affect its aquatic hazard classificatiThe same is apparent for any major degradants
of thifensulfuron-methyl. The low bioaccumulatipatential was confirmed in an experimental
study on bluegill sunfish (Larkin, 1984) (58) whehe whole fish bioconcentration factor (BCF)
was <0.8 and substantially less than the CLP Bigger of 500.

5.4 Aquatic toxicity

The thifensulfuron-methyl RAR (2015) includes aywkarge number of aguatic ecotoxicity studies
submitted by DuPont and the TSM Taskforce on thsifdfiaron-methyl as well as its degradants and
certain formulations. Only the acute and chroticli®s on technical thifensulfuron-methyl which
are relevant for hazard classification purposeseperted here. Some higher tier studies have been
submitted for refined risk assessment, includinges@ontaining sediment, variable exposure
durations and temperatures and with recovery phaBesse are non-standard for hazard
classification but are included below where they gl be of some relevance. The aquatic
toxicity endpoints for degradants are summariseflipiin Annex 1. Since thifensulfuron-methyl

is considered ‘not rapidly degradable’ from a Cla2drd perspective and degradants are not as
toxic as the parent substance, these are not @adidurther in relation to the aquatic hazard
classification of thifensulfuron-methyl.

A summary of the aquatic toxicity of thifensulfuramethyl is given in Table 27. The lowest
potentially relevant acute and chronic endpointshzard classification for each trophic group are
highlighted inbold.

Further relevant details of the aquatic toxicitydsés are included in the sections following the
Table, as well as in Section B.9.2.1 of the RARLE0
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Table 27: Summary of information on the aquatic taicity of thifensulfuron-methyl

growth test)

(Oncorhynchus mykiss)

Stuggrzi%enand Species Endpoint Toxicity value Reference
Fish
Rainbow trout
(Oncorhynchus mykiss) 00 y 983 a &b
Acute toxicity 96 h LCso >1 (ncr)nn%)a.s L (1(59)(6160) )
Bluegill sunfish
(Lepomis macrochirus)
Prolonged toxicity .
(fish juvenile Rainbow trout 21 d NOEC 250 mg a.s/L (mm) | (1991) (61)

Aquatic invertebrates

Acute toxicity

Acute toxicity

Water flea (Daphnia
magna)

Acute toxicity

Chironomous riparius
larvae (no sediment
phase of study)

470 mg a.s/L (mm)

Wetzel (1986)
(62)

>970 mg a.s/L (mm)

Hutton
(1989a) (63)

Juckeland
(2012) (64)

Chronic toxicity

Water flea (Daphnia
magna)

Hutton
(1989b) (65)

Acute and chronic
toxicity

Pseudokirchneriella
subcapitata

Douglas and
Handley
(1987) (66)

Pseudokirchneriella
subcapitata, Skeleonema
costatum, Navicula
pelliculosa, Anabaena
flos-aquae

48 hEGo
>100 mg a.s/L (nom)

21 d NOEC 100 mg a.s/L (mm)
Algae

24-48 h FCso 17 mg a.s/L (nof)
120 h NOEC 5 mg a.s/L (nod)

120 h EGo >0.0157 mg a.s/L (i.m)
120 h NOEC 0.0157 mg a.s/L (i.m)
P. subcapitata

120 h EGo >0.0263 mg a.s/L (i.m)

120 h ECso >0.0263 mg a.s/L (i.m)
120 h NOEC 0.0263 mg a.s/L (i.m)
A. flos-aquae

168 h ECso >0.0173 mg a.s/L (i.m)
24-48 h ECso 0.001(6&:39 a.s./L
168 h_NOEC 0.00116 mg a.s./L
N. pelliculosa (mm)*

120 h EGo
120 h NOEC
S costatum

>0.0175 mg a.s/L (i.m)
0.0175 mg a.s/L (i.m)

Hicks (1995)
(67)

Anabaena flos-aquae

72 h EGo
96 h ECso
72-96 h NORC

0.742 mg a.s/L (mm)
0.825 mg a.s/L (mm)
<0.59 mg a.s./L (mm)

Boeri, Magazu
and Ward
(1999) (68)




ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON THRENSULFURON-METHYL

Aquatic macrophytes

Acute and chronic
toxicity

Acute and chronic
toxicity

Acute and chronic |
7 d variable
exposure duration 4
recovery*

Acute and chronic
toxicity

Acute and chronic
toxicity

14 d EGo 0.0013 mg a.s/L (nOﬁ] Doug|a5 and
Duckv;/;eiigr()_emna 14 d ECso 0.002 mg a.s/L (nord) Handley
14 d NOEC 0.0005 mg a.s/L (norf) (1988) (69)
14-day EGo 0.000866 mg a.s./L (mm) Kannuck and
Duckweed(Lemna gibba) 14 d ECso 0.00087 mg a.s./L (mm) | Samel (1995)
14 d NOEC 0.00023 mg a.s./L (mm) (70)
Porch, Kendall
, 4 d ECso 0.0032 mg a.s./L (nom) y
| Duckweed(Lemna gibba) and Krueger
4 d NOEC 0.00014 mg a.s./L (nom) (2011a) (71)
. 7 d ECso 0.0011 mg a.s./L (mm) Arnie et al.
Duckweed(Lemnagibba) | 2y NoEc | 0.00037 mg as/L (mm) | (2015) (77)
14 d ECso 32.15 mg a.s/L (mm) Hoberg
Ceratophyllumdemersum | /"4 N oEC <2.4mgasiL(mm) | (2011a) (72)
Elodea canadensis 14 d ECso 0.0217 mg a.s/L (mm) Hoberg
14 d NOEC <0.058 mg a.s/L (mm) | (2011b) (73)
Mvriophvil i 14 d ECxo 0.1871 mg a.s/L (mm) Hoberg
yriopyliumaquaticum 11 1 4 NoEC <0.22 mga.s/L (mm) | (2011c)(74)
. . . 14 d ECso 0.0011 mg a.s/L (mm) Hoberg
Vallisneriaamericana |,/ 40 NORC | <0.00025 mg a.siL (mm)| (2011d) (75)
. . 14 d ECso 0.0516 mg a.s/L (mm) Hoberg
Myriophyilumsspicatum | /' 4 N0k <0.20 mg a.s/L (mm) | (2011e) (76)

Studies, species and endpoints used in the achatard classification have been highlightetatd.
nom = endpoint based on nominal concentrations;malnendpoints marketiwere not verified.
mm = endpoint based on mean measured concentrations
i.m = endpoint based on initial measured concentiat

* This higher tiel.emna study was considered to be valid, however it iscomsidered to be suitable for use in
hazard classification, although it does providéHer assurance about the choice of classificatiaipeints.

# Note, for this most sensitive species only, thgsemetric mean measured growth rate endpoints ese
tentatively calculated from the initial measured &rminal LOD concentrations and the estimatetibinineasured
ErC50 and NOErC foN. pelliculosa of 0.0159 mg a.s/L and 0.00815 mg a.s./L respelgtiv

5.4.1 Fish

5.4.1.1 Short-term toxicity to fish

The following two acute fish studies were origigadlvaluated in the thifensulfuron-methyl DAR
(1996) and again included in the RAR (2015), howeleir reliability has been questioned in the
RAR and ESFA Conclusion (2015). This is discudsether below.

Study 1

Report: (1983a)(59); 96-hour L4g of INM-6316-20 to rainbow trout
DuPont and Testing Facility Report No.: HLR 503-83

Guidelines: Not gi
GLP: Notto GLP

Study summary:

ven



ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON THRENSULFURON-METHYL

This study on the acute toxicity of thifensulfurorethyl (INM-6316-20) to rainbow trout
Oncorhynchus mykisswas conducted 1983 and included in the original JAS96).
Thifensulfuron-methyl (purity 95.6%) was testedaminal concentrations of 0, 0.1, 1, 10 and 100
mg/l (the substance was solubilised in water adgugd pH 9). A NaOH solvent control (pH 9) was
included, there were 2 test vessels of 15 L maiethin a water bath at 12°C per test concentration.
There were 5 fish per test chamber with mean leh8tbm and mean wet weight 1.89 g at dosing
(total of 10 fish per concentration). Mortalitywsds were made every 24 hours for 96 hours. pH
was measured in the control and in the low, medinch high test concentrations and the beginning
and end of the test and ranged from 7.0-8.0. ribtsclear whether temperature was monitored
throughout the test.

No mortality was observed on any of the 4 day$efstudy. Therefore, the nominal 96 housd.C
for bluegill sunfish exposed to thifensulfuron-mgtivas reported to be >100 mg/L and the
nominal no observable effect concentration (NOE&$ W00 mg/L.

No GLP statement was included and the test guiglelsed was not specified. The study met the
principles of OECD guideline 203, however thereaveo apparent recording of sub-lethal effects,
or analysis of actual concentrations of thifenswalfumethyl in test solutions. The lack of
confirmation of test concentrations in this statiedy could affect its validity, particularly as
thifensulfuron-methyl was initially dissolved ahiah pH of 9 (and pH continued at 7-8) which is
known to increase its rate of hydrolysis (see $adhi.1.1.1).

Study 2
Report: (1983b)(60); 96-hour Lé&g of INM-6316-20 to bluegill sunfish

DuPont and Testing Facility Report No.: HLR 509-83
Guidelines: Not given
GLP: Notto GLP

Study summary:

This study on the acute toxicity of thifensulfurorethyl (coded as INM-6316-20) to bluegill
sunfishLepomis macrochirus was conducted 1983 and included in the originaRYA996).
Thifensulfuron-methyl (purity 95.6%) was testedhaminal concentrations of 0, 0.1, 1, 10 and 100
mg/l (the substance was solubilised in water adgugd pH 9). A NaOH solvent control (pH 9) was
included, there were 2 test vessels of 15L maiathin a water bath at 22°C per test concentration.
There were 5 fish per test chamber with mean lehg8tbm and mean wet weight 1.89 g at dosing
(total of 10 fish per concentration). Mortalitywsds were made every 24 hours for 96 hours. pH
was measured in the control and in the low, medinch high test concentrations and the beginning
and end of the test and ranged from 7.0-8.0. ribtsclear whether temperature was monitored
throughout the test.

No mortality was observed on any of the 4 day$efstudy. Therefore, the 96 hourggand no

observable effect concentration (NOEC) for bluegjiihfish exposed to thifensulfuron-methyl was
reported to be >100 mg/l.

No GLP statement was included and the test guiglelsed was not specified. The study met the
principles of OECD guideline 203, however thereaveo apparent recording of sub-lethal effects,
or analysis of actual concentrations of thifenswalfumethyl in test solutions. The lack of
confirmation of test concentrations in this statiedy could affect its validity, particularly as
thifensulfuron-methyl was initially dissolved ahiah pH of 9 (and pH continued at 7-8) which is
known to increase its rate of hydrolysis (see $acdhi.1.1.1).
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Conclusion regarding acute toxicity to fish

The above two acute fish toxicity studies by (19&3) and (60) are old and pre-GLP, they have a
number of deviations from a modern OECD 203 tesstimportantly there was no measurement
of actual test concentrations in test media duttiege static studies. It cannot therefore be
confirmed that exposure was maintained within 80%2f nominal concentrations - on which the
endpoints were based. The Applicant considersather studies suggest thifensulfuron-methyl is
adequately stable in water, however these are soeeflow-through or semi-static studies of
varying durations. Nevertheless, it is not expaéthat the herbicide thifensulfuron-methyl would
pose a high acute hazard to fish compared withfthatlgae and higher aquatic plants, so further
acute vertebrate testing on fish would not be wae@d The acute aquatic hazard assessment will
focus on algae and plants.

5.4.1.2 Long-term toxicity to fish

Report: (1991)(61); Flow-through, 21-day toxicity of DPX-K566-100 (technical) to rainbow
trout (Oncorhynchus mykiss)

DuPont Report No.:HLR 321-91

Guidelines: OECD 204 (1984) Deviations: None

GLP: Yes

This fish juvenile growth test od@ncorhynchus mykiss was originally evaluated in the
thifensulfuron-methyl DAR (1996).

Study summary: Rainbow trout@. mykiss) were exposed to technical thifensulfuron-methyl
(DPX 6316-100, purity 98%) at nominal concentrasion 0, 19, 38, 75, 150 and 300 mg/L (the
substance was solubilised in water adjusted to pHreén fish were used per treatment group. Test
solutions were delivered intermittently to 10 Lggaexposure chambers (temperature 13°C). Fish
were exposed to the test substance for 21 days. Wets a flow-through test design and the volume
of the chamber was exchanged six times daily. €atmations of thifensulfuron-methyl in test
solutions were determined by HPLC. Analysis ofamace and Barlett's test were used as statistical
methods.

Mean measured concentrations of thifensulfuron-giéthtest solutions were 16, 33, 52, 110, and
250 mg/L (69-87% of nominal), endpoints were expeesin terms of mean measured
concentrations. No mortality was observed, thb47and 21-day L&s were therefore greater than
250 mg/L (the highest measured test concentratiancould be achieved because of solubility
limitations). No significant differences in lengtlieight of fish or sub lethal effects were obsdrve
The 21-day NOEC for juvenile rainbow trout exposethifensulfuron-methyl was therefore
reported to be a measured 250 mg/L.

Additional information on prolonged toxicity to s

A second valid and GLP compliant flow-through 2+@ECD 204 test was submitted on a
formulated product of thifensulfuron-methyl, i.eldrmony’, which contains 75% w/v
thifensulfuron methyl (see Pierson K.B., 1991, uneld in the RAR, 2015). There was no mortality
and 21-day NOEC:s for fish length, weight and sthdiebehavioural effects were each 200 mg
formulation/L respectively - which was equivalentat measured 156 mg thifensulfuron-methyl/L.
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Although tested using a formulated product, thiegisome further assurance that the active
substance poses a low acute and chronic hazaishto f

Conclusion regarding chronic toxicity to fish

The above 21-day studies were performed to OECD&B#&h was originally a 14-day prolonged
acute test guideline measuring only mortality ddtigely insensitive life stages. However, the
submitted tests were extended to 21 days and iedlotservations on fish length, weight and sub-
lethal behavioural effects. Normally it is prefirthat at least a 28-day study (e.g. OECD 215
juvenile fish growth test) is available for chroffigh classification - and OECD 204 has since been
deleted from the OECD library. However, in thiseagiven that sub-lethal assessments were
undertaken and thifensulfuron-methyl (although‘regidly degradable’) is also not
bioaccumulative or especially persistent in watiie-available prolonged studies are considered
sufficient to indicate a low chronic toxicity ofitensulfuron-methyl to fish. Further true chronic
fish studies would not be warranted. Thifensulfumethyl is a herbicide and rather than conduct a
surrogate chronic hazard assessment based omheLit also uncertain) acute toxicity to fishsit i
proposed to focus instead on its chronic effecilgae and plants.

5.4.2 Aguatic invertebrates

5.4.2.1Acute/short-term toxicity to aquatic invertebrates

Study 1
Report: Wetzel, J.W. (1986)Daphnia magna static acute 24 and 48-hour EC50 of INM-6316-20

DuPont Report No.: HLR 258-86
Guidelines: U.S. EPA 1600/4-85/012, (198%)eviations: Mostly minor
GLP: Statement of compliance included with the report.

This study on the acute toxicity of thifensulfurorethyl to aquatic invertebrates was originally
evaluated in the DAR (1996) and included agaim@éRAR (2015), however its reliability has been
guestioned in the RAR and ESFA Conclusion (2018)is is discussed further below.

Study summary:

The acute toxicity of technical thifensulfuron mgt{87.1% pure) tdaphnia magna was assessed
according to U.S. EPA test guideline 1600/4-85/Q11gB5). Nominal test concentrations of
thifensulfuron-methyl (coded as INM-6316-20) werel 00, 130, 180, 240, 320, 420, 560, 750 and
1000 mg/L. A total of 20 daphnids was used pdrdescentrations. The water temperature was
maintained at 20°C and test solutions were note@ralhe test was a static design and lasted for
48 hours. Observations of immobility were mad24and 48 hours. The E4S were calculated by
probit analysis.

Water samples were analysed directly by reverseghi®LC on days 0, 1 and 2 of the study. The
mean concentrations taken over days 0, 1 and 2 1&4rel167, 229, 301, 394, 506, 667, 887 and
1190 mg/L, respectively. These represented 1184l18fithe nominals. Based on mean measured
test concentrations, the 24-hourdgg@as 650 mg/L (95% confidence intervals (Cl) 590 rdg/L).
Themean measured 48-hourdgg@as 470 mg/L (95% CI 420-530 mg/L). The acute 48rhmean
measured NOEC was 167 mg/l (based on immobility).

This 1986 study partially meets the current guide[OECD 202). Concerns were reported in the
RAR about a lack of clear measurement of test anbstconcentrations in test media throughout
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the test, however this appears to have been peztbeatisfactorily. Endpoints are based on mean
measured concentrations. In any case, the Appl{€arPont) considers that reconduct of this test
is unlikely to yield a significantly different rebsince results of an additional study to addtbss
endpoint (Hutton, 1989 see below (63)) also sugimsinsulfuron methyl is adequately stable in
water.

Study 2
Report: (63) Hutton, D.G., 1989a; Static acute 48-housd€ IN-M6316-25 to fedDaphnia

magna
DuPont and Testing Facility Report No.: HLR 95-89

Guidelines: OECD 202, U.S. EPA 72-2eviations: None

Testing Facility: DuPont Haskell Laboratory, Newark, Delaware, USA

GLP: Yes

Certifying Authority: Laboratories in the USA are not certified by anyeqmmental agency, but
are subject to regular inspections by the U.S. EPA.

This study was submitted for the purpose of renewmder pesticides legislation and is included in
the RAR (2015).

Study summary:

The acute toxicity of technical thifensulfuron-mgtf07.0% pure) to fe@®aphnia magna was
determined in an unaerated, static, 48-hour fEsé static test was conducted in accordance with
OECD 202 and U.S. EPA Guideline E, 72-2. Duertotéd solubility and stability of
thifensulfuron-methyl in the accepted aquatic tessolvents, NaOH solutions were used to
increase the pH of the stock solution to 9, indrepthe solubility of the test material. Treatngent
consisted of a dilution water control, a sodiumtayitie solution control and nine nominal
concentrations of 100, 130, 180, 240, 320, 420, 360 and 1000 mg thifensulfuron-methyl/L
(because of solubility limitations). Test soluttomere measured at test initiation and at ternonati
to verify stability of the test item. The corresporg mean measured concentrations were 84, 120,
170, 220, 310, 410, 550, 720 and 970 mg thifensutfunethyl/L. There were 5 daphnids (<24
hours old) per test chamber with four replicatestest concentration and control. Daphnids were
fed during the test. Immobility and sub-lethali{Beioural) observations were made every

24 hours. Temperature was maintained at 19.5°C%®d pH was 7.1-8.8.

Some undissolved material was present at 750 ad@d m@/L. Despite this, nominal concentrations
were maintained at £20% and the presence of urldexssonaterial was not seen to impact on
daphnids. The highest concentration causing noolility was 410 mg thifensulfuron-methyl/L
and the lowest concentration causing 100% immghbaes >970 mg thifensulfuron-methyl/L, the
highest concentration tested. The 48-hougE@ Daphnia magna based on immobility and mean,
measured concentrations was >970 mg thifensulfarethyl/L, the highest concentration tested.

Study 3
Report: (64) Juckeland, D. (2012). Acute toxicity of Tamisulfuron-methyl technical thironomus

ripariusin a 48-hour static test. (TSM)
Sponsor: Cheminova A/S.

Report No: 296 TIM.

Guidelines: OECD 235 (2011).Deviations: None
Test facility: BioChem Agrar

Test facility report number: 11 10 48 045 W
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GLP: Yes

This study was submitted for the purpose of renewmder pesticides legislation and is included in
the RAR (2015). This was an acute test on chiraddanvae without sediment, rather than the
usual chronic study. However, the UK RMS and CAsider it reliable and of potential use in
acute aquatic hazard assessment.

Study summary:

A 48-hour static acute toxicity test was perforraedording to OECD 235 guideline (2011) in
order to evaluate the acute effects of thifensalitmethyl (97.4% pure) on larvae ©fironomus
riparius at a single limit test concentration of 100 mgllarvae were %instar (approximately 48
hours after hatching). There were 4 control astidencentration replicates each containing 5
individual larvae. Each glass beaker contained L®friM4 test medium. There was no feeding of
larvae and no aeration. Temperature was maintain&#.6-20C; pH was 7.74-7.75 at test
initiation and 7.55-7.61 at test termination; th®period was 16 h light:8 h dark; oxygen
concentration was 8.61-8.75. Analytical verifiocatitook place at test initiation and test termiorati
in the test concentrations and the control vesdéisnbers of immobilise@hironomus larvae
(including any abnormal behaviour) were assesded 24 and 48 hours.

All validity criteria were met for this study. Tmeimber of immobilised larvae in the control was
<15% (0%). A potassium chloride toxic standard ves$ad in a separate but identically performed
study and E& values were within the expected range of toxicy.test initiation, the analytical
verification showed that the concentrations ofttiiteensulfuron-methyl technical were 97% of
nominals; at termination concentrations were 110%ominals. As concentrations were
maintained within = 20% of the nominal, results based on nominal concentrations.

No immobilisation or other abnormal behaviourakef on larvae were observed at 24 or 48 hours.
Therefore the acute nominal Eskalue for immobilisation o€. riparius larvae after 48-hours
exposure to thifensulfuron-methyl was consideredee100 mg/L; the acute nominal NOEC was
determined to be 100 mg/L.

5.4.2.1 Long-term toxicity to aquatic invertebrates

Report: (65) Hutton, D.G. (1989b); Chronic toxicity of IN-d816-25 taDaphnia magna
DuPont Report No.:HLR 70-89

Guidelines: OECD 202 (1984), U.S. EPA 72-4 (198&)eviations: None

Testing Facility: Haskell Laboratory for toxicology and industnmaédicine

GLP: Yes

This study was evaluated in the original thifenstdh-methyl DAR (1996) and also included in the
RAR (2015). The study is considered to be reliable

Study summary:

The chronic toxicity of technical thifensulfuron thgl (‘IN-M6316-25’, 97.0% pure) t®aphnia

magna was determined under semi-static conditions ovela&& according to OECD 202 (1984)

and U.S. EPA 72-4 (1988) guidelindSaphnia were exposed at nominal concentrations of 0, 42,
64, 99, 152, 235 and 350 mg/L. A total of 40 daghmas used per test concentrations. The parent
Daphnia were transferred to fresh test solutions threesimper week, at which time survival and
reproduction data were collected. Concentratiorthiéénsulfuron methyl were measured in new
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and old media by HPLC. At test conclusion, the tea@f surviving adulDaphnia were measured
and numbers of young produced were determined. wEter temperature was 20°C and test
solutions were not aerated.

Mean measured concentrations of thifensulfuron-gietere 40, 66, 100, 150, 240 and 340 mg/L
and were within £20% of nominals. The NOECs fawgth reproduction and survival were 100,
150 (based onsiday of reproduction) and 340 mg/L based on medstwacentrations.

Based on growth, the most sensitive parameterpwieeall measured 21-day NOEC was 100 mg
thifensulfuron-methyl/L.

Conclusions regarding acute and chronic toxicitgdaatic invertebrates

In the original thifensulfuron-methyl DAR (1996 4&-hour acute E4g of 470 mg/L was proposed
(Wetzel, 1986). This was based on mean measurextntrations ranging from 131-1190 mg/L and
the study is considered of use in hazard classifica

For renewal, DuPont have submitted a further astutdy withDaphnia exposed to thifensulfuron-
methyl. The study by Hutton (1989a) (63) propasd8 hour E€ of >970 mg/L (based on mean
measured concentrations). This was based on w witli concentrations ranging from 84-970
mg/L. Immobility was observed in this study at thhighest test concentration but these effects did
not affect 50%. It has been noted by the pestiRibkS thatDaphnia used in this study were fed,

the OECD study guideline (point 19) states thatibphnia should not be fed during the study. It

is not thought that this deviation is sufficientnwalidate the study as otherwise good adheramce t
current methods was demonstrated. As such thily stan be considered suitable for use in hazard
assessment.

Additionally an acut&€hironomous study has been submitted at renewal. This relistidy did

not include a sediment life phase €nironomous larvae and therefore has been considered along
with the other acute aquatic invertebrate studiése resulting 48-hour acute measuredd&®

>100 mg/L provides some information for classificat(indicating a low hazard) but is not itself an
accurate endpoint.

It is noted that the endpoint of >970 mg/L from téut(1989a) (63) is a factor of 2 greater than the
endpoint derived from the Wetzel, 1986 study (4L Therefore, preference should be given to
the acute study where the daphnia were not fethoAgh in EFSA peer review, concerns were
expressed regarding the Wetzel study, in the aleseine more modern study it is the most sensitive
and accurate acute invertebrate endpoint availaliberefore th&Csoof 470 mg/Lis chosen for

the acute hazard classification for aquatic in@eees.

With regards to chronic toxicity to aquatic invéntates, a 21-day semi-static study@aphnia
magna is available (Hutton, 1989b) (65). Test concdidres were maintained within £20% of
nominals and based on growth, the most sensitikenpeter, the overall measured 21-day NOEC
was 100 mg thifensulfuron-methyl/L. The studyaBable and this endpoint is used for chronic
hazard classification for aquatic invertebrates.
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5.4.3  Toxicity to algae

Study 1
Report: (66) M.T. Douglas and J.W. Handley (1987); Thesthgic activity of DPX-M6316-26

DuPont Report No.:6316/ME7

Guidelines: OECD 201, U.S. EPA 122-Deviations: None
Testing Facility: Huntingdon Research Centre Ltd

GLP: Yes

This study was evaluated in the original thifenstdh-methyl DAR (1996) and also included in the
RAR (2015). The reliability of the study was quesed in the RAR and EFSA Conclusion (2015),
principally due to the lack of measurement and icondtion of test concentrations throughout the
study.

Study summary:

The chronic toxicity of technical thifensulfuron thgl (94.4% pure) td°seudokirchneriella
subcapitata (tested aselenastrum capricornutum) was determined according to US EPA guideline
122-2 and OECD 201. Algae were exposed undec standitions at nominal concentrations of 0,
1.25, 2.5, 5.0, 10.0 and 20 mg thifensulfuron-mkthyThe initial concentration dP. subcapitata
was 1.5 x 10cells/50 ml and they were incubated with the ¢estpound under continuous
illumination and aeration at 24°C for 120 hoursio¥i&h rate was measured and cell densities were
recorded at test initiation and termination. Tbaaentration resulting in a 50% inhibitory effect o
cell density (EC50) at 72 or 120 hours and the median concentragisulting in 50% inhibition of
growth (EC50) were determined, along with the overall NOE@nh¢entration at which no

inhibition of growth or occurrence of abnormalitieere detected). Only the@®50 and NOEE are
used for hazard classification and these are repdxtlow. At the end of the exposure phase,
samples of affected algae were placed in fresh tirovedia to see if thifensulfuron-methyl was
algitoxic or algistatic.

Analytical data on concentrations of the test sutxst in the test media were not reported. This
deviation made the validity of the study questidaatithough the test solution preparation was well
described. The resulting@50 (at 24-48 hours) fd?. subcapitata was therefore based on nominal
concentrations of thifensulfuron-methyl and waggklted to be 17 mg/L. A growth rate endpoint
covering longer durations was not reported. TH&H&ur nominal NOEC was determined to be
5.0 mg/L, it is presumed this related to growtlwadl as other effects and also to shorter durations
Regrowth of inhibited cultures indicated that untiherse test conditions the test substance is
algistatic toP. subcapitata and not algicidal.

Study 2
Report: (67) Hicks, S.L. (1995); Thifensulfuron methylR®-M6316): Influence on growth and

reproduction of four select algal species

DuPont Report No.: AMR 2890-93

Guidelines: U.S. EPA-FIFRA 122-2 & 123-Deviations: None

Testing Facility: ABC Laboratories, Inc. and DuPont Haskell Labongat Columbia, Missouri,
USA and Newark, Delaware, USA

Testing Facility Report No.: #41475

GLP: Yes

This study was evaluated in the original thifensidh-methyl DAR (in a 2000 addendum to the
1996 DAR) and also included in more detail in thRRR(2015).
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Study summary:

This study was conducted to determine the effddisifensulfuron-methyl (purity 99.63%) on the
growth and reproduction of two freshwater al§aeudokirchneriella subcapitata (tested as
Selenastrum capricornutum) andAnabaena flos-aquae, one freshwater diatonNéavicula pellicul osa)

and one marine diatonsel etonema costatum). Along with untreated control®, subcapitata and

Skel etonema costatum were exposed to single nominal concentration8d fig thifensulfuron-
methyl/L. Anabaena flos-aquae was exposed to a nominal concentrations rangorg fr.4 to 22.4

pg thifensulfuron-methyl/L Navicula pelliculosa was exposed to nominal concentrations of 0.865 to
13.8 ug thifensulfuron-methyl/L. Each test concaiin, the untreated controls, and the abiotic
control were tested as four replicates. The osyasiwere exposed for 5 days under static condition,
without test medium renewal, with the exceptioiNa¥icula pelliculosa which was exposed for 7

days without test medium renewal.

Test temperatures ranged from 2024nd pH from 7.2-8.2. Full details of the initi@ll populations,
growth media, test conditions, photoperiod andtligtensity for each species are given in the RAR
(2015). Test solutions were measured on Day-Gaamekmination to verify stability of the test item
Cell counts were recorded approximately 0, 1, 21 8nd 5 days after test initiation as well as® an
7 days folNavicula pelliculosa.

Analytical verification of the test solutions waasrformed on samples collected at test initiatioth an
termination. Thifensulfuron methyl could not beeted in most of the test solutions (<limit of
detection (LOD)), including the abiotic stabilitiabks, at the end of each exposure period. The
exception was th&keletonema costatum study in which the measured level of thifensulfunoethyl
was stable throughout the exposure. The studytrefades that this is due to the active substance
being a photosensitive compound and as such, cwatens may have been stable in the

Skel etonema costatum study because the solutions were exposed tofbglat shorter duration of the
day (16 hours) rather than the continuous illunamathat the other species received.

The following analytical results and effects endg®i(based on initial measured rather than mean
measured concentrations) were reported for eadiespe

» Pseudokirchneriella subcapitata

The 0-hour (initial) measured concentration for tleeninal 13.8.g a.s./L test solution was

15.7ug a.s./L, representing 114% of nominal. The 120rhoeasured concentration was

<0.841ug a.s./L (<LOD).

120-hour NOEC = 15.dg a.s./L € 0.0157 mg/L)

120-hour EGp estimated to bel5.7ug a.s./L € >0.0157 mg/L)

» Anabaena flos-aquae

The 0-hour (initial) measured concentrations fermiominal 1.40, 2.80, 5.60, 11.2 and

22.4ug a.s./L test solutions were 1.03, 2.04, 5.13, 42 26.3.ug a.s./L, representing 73-117% of
nominal. The 120-hour measured concentration &kre0.029ug a.s./L (<LOD).

120-hour NOEC = 26.Ag a.s./L € 0.0263 mg/L)

120-hour EGp estimated to be26.3ug a.s./L € >0.0263 mg/L)

E/Cso (0-120 h) estimated to be >268 a.s./L € >0.0263 mg/L)

» Navicula pelliculosa

The 0-hour (initial) measured concentrations fermominal 0.865, 1.73, 3.45, 6.90 and

13.8pg a.s./L test solutions were 0.767, 1.31, 2.0% &id 17.3ug a.s./L, representing 61-125%
of nominal. The 120-hour measured concentratiosr®wall <0.1631g a.s./L (<LOD).
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168-hour NOEC = 8.1fg a.s./L € 0.00815 mg/l) — see also recalculated mean measured values
below.

168-hour EGp estimated to bel17.3ug a.s./L € >0.0173 mg/L)

EnCso (0-168 h) estimated to be7.3ug a.s./L € >0.0173 mg/L)

E:Cso (24-48 h) = 15.9ug a.s./L (95% CL<0 ->17.3ug a.s./L) € 0.0159 mg/l) — see also
recalculated mean measured values below.

» Skeletonema costatum

The 0-hour (initial) measured concentration for ieeninal 13.8ug a.s./L test solution was
17.5ug a.s./L, representing 127% of nominal. The 120rhoeasured concentration was
14.5ug a.s./L, which represents 105% of nominal.

120-hour NOEC = 17.Ag a.s./L € 0.0175 mg/L)

120-hour EGp estimated to bel7.5ug a.s./L € >0.0175 mg/L)

Overall the most sensitive of the species testel@iuthese conditions was the freshwater diatom
Navicula pelliculosa with a 48 h EC50 of 15.9ug a.s./L € 0.0159 mg a.s/L) and a NOEC over 168
hours (7-days) of 8.1fg a.s./L € 0.00815 mg a.s/L). In the absence of other inféiongrom the
study, this NOEC is considered to have includeavtiiaate effects (i.e. NQE) as well as to cover
shorter timescales. ldeally, to give a true intiicaof the toxicity of a substance, results fordnal
classification should be based on mean measureddesentrations over the duration of the studies
rather than initial measured. For all but 8keletonema costatum study, in which thifensulfuron
methyl was stable throughout the exposure, intiehsured endpoints were used which could
underestimate intrinsic toxicity.

The Applicant (DuPont) has commented that the dbs$kifensulfuron methyl from the culture
medium over 168-hours was likely a result of thetpkensitivity of the molecule and resulting
degradation under the algal test conditions. @indegradation was noted in the abiotic controls.
They believe that the calculation of average valapscifically geometric means, is not appropriate
with regard to thifensulfuron methyl due to the fgsensitivity of the molecule and resulting rapid
degradation. Any effect noted Navicula pelliculosa is likely a result of rapid onset of effect.
Calculation of the geometric means for the NOEC /4o are theoretically possible however.

For N. pelliculosa, assuming the 0-hour measured concentration &f|8gIL (the basis for the 168-
h NOEC) and the LOD of 0.165 pg/L as the test teation measured concentration, the resulting
NOEC based on a geometric mean of these equalquty/L6 The 24 - 48-h Eso based on the

initial measured concentration of thifensulfuronthy¢equalled 15.9 pg/L. Using the LOD of
0.165 pg/L as the test termination measured coratéort, the resulting 24 - 48-hr geometric mean
measured Eso equals 1.62 pg/L. Ideally given the rapid dissgpaand effects, there would be
analysis during these exposure periods for morerate determination of the mean measured effect
concentrations at different time-points. Howewerthe absence of any more accurate values, the
lowest mean measured ‘acuteCe and ‘chronic’ NOEC endpoints from the Hicks (1995)(67)
study are considered to be 1.62 ug#0(00162 mg/L) and 1.16 pg/E 0.00116 mg/L)

respectively folN. pelliculosa.
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Study 3
Report: (68) Boeri, R.L., Magazu, J.P., Ward, T.J. (1999)ifensulfuron methyl technical:

growth and reproduction test with the freshwatgaghnabaena flos-aquae
DuPont Report No.: DuPont-2378

Guidelines: U.S. EPA / OPPTS 850.5400 (199Bkviations: None
GLP: Yes

This study was evaluated in the original thifensidh-methyl DAR (in a 2000 addendum to the
1996 DAR) and also included in the RAR (2015) alitjoin no more detail as the endpoints were
not the most sensitive for algae compared withesgsequently submitted for renewal and they
were not subsequently used.

Study summary:

This study was conducted to determine the effedtsii@nsulfuron-methyl (purity 99.7%) on
growth of the green alg&nabaena flos-aquae over 96 hours exposure in static conditions at
nominal concentrations of 0, 0.64, 1.3, 2.5, 5.@ &0.0 mg/L.

The study was conducted according to guideline CB3?830.5400 (1996) and the Notifier considers
that the study also meets the current guidelineQDR01). Test temperatures ranged from 20-
24°C and pH from 7.2-8.2. Test solutions were meakareDay-0 and at termination to verify
stability of the test item. Mean measured coneiatn were 0, 0.59, 1.22, 2.27, 4.59 and 9.09
mg/L, i.e. 91-94% of nominals.

The following results were reported (expressed eammeasured concentrations of thifensulfuron-
methyl):

EC50 - 96 h = 0.84 mg a.s./L (number of cells)

EC50 - 72 h = 0.742 mg a.s./L (number of cells)

E:C50 - 96 h = 0.825 mg.a.s./L (growth rate)

E:C50 - 72 h = 1.03 mg a.s./L (growth rate)

Without further information and since effects onwth occurred at even the lowest tested
concentration, the 72-96 h mean measured K®&sed on growth rate is considered to be <0.590
mg thifensulfuron-methyl/L (extracted from the amigl study report).

5.4.4 Toxicity to higher aquatic plants/macrophytes

Study 1
Report: (69) Douglas, M.T and Handley, J, W. (1988). Aneassnent of the inhibitory effect of

DPX-M6316-26 technical on the growth of duckwekenna minor) (DuPont). April 1989.
DuPont Report No: DPT 186C/881591

Guidelines: Draft OECD guideline for testing chemicals ‘Duckwlestatic growth inhibition test’
December 1981; EPA pesticide assessment guiddiz2z® and 123-2Deviations: None

Test facility: Huntingdon Research centre, Cambridge, UK

GLP: Yes

This study was evaluated in the original thifensudh-methyl DAR (1996) and also included in
more detail in the RAR (2015). The reliabilitytbe study was questioned in the RAR and EFSA
Conclusion (2015), principally due to the lack afasurement and confirmation of test
concentrations throughout the study.
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Study summary:

The effects of technical thifensulfuron-methyl @4 pure) on duckweed.émna minor) were
assessed according to a then draft OECD guidetiddks EPA guidelines 122-2 and 123-2, as
well as to GLP.L. minor was exposed for 14 days to nominal concentrawb®s 0.5, 1, 2, 4 and 8
pg thifensulfuron-methyl/L, a solvent control wasaaincluded. Duckweed with 10-15 fronds (2-3
fronds/plant) were exposed at each concentrati@netwere 5 plants per replicate and 3
replicates/concentration (30-45 fronds in totdlhe study was conducted at a temperature of 21°C
and pH of 5.5, in a semi-static system where teesgbstance was replenished every other day.
There was however, no reported analytical verifocaof test concentrations. Although preparation
of the test solution was well described, this deémahas made the validity of the study
questionable. Frond counts were recorded at e&cliium renewal day and at test termination.
The EG, value was determined by fitting a logistic curgdhte data. All test concentrations and

the control were then incubated for a further 7 ‘dagovery period’ at which point there was a final
frond count.

No abnormalities with.. minor were detected in any of the control or test cauat 0.5, 1.0 and

2.0 pg/L. However chlorosis of the fronds was obse after 7 day exposure to 8.0 pg/L and after
9 days at 4.0 ug/L. After 11 days, chlorosis ahthakening of the fronds was observed at both 4.0
and 8.0 pg/L. These effects were observed to e pronounced after 14 days exposure. The 14-
day EGo(frond numberand the NOEC fokemna minor were a nominal 1.3 pg/L (95% CL: 1.1-
1.5) and 0.5 pg/L thifensulfuron-methyl, respediiveThe 14-day Esowas subsequently
calculatedsia exponential modelling to be 2.01 pg&.002 mg/L). No specific growth rate

NOEC was provided; endpoints derived for frond nundrertypically lower that those derived

from growth rate, therefore a conservative NOEr€oissidered to be the same as for other
parameters at 0.5 pg/E 0.0005 mg/L).L. minor exposed at concentrations of 2 ug/L and less
showed complete recovery during a 7 day recovenpge

Study 2
Report: (70) Kannuck, R.M., Samel, A., 1995: Thifensulfunmethyl (DPX-M6316): Influence

on growth and reproduction bemna gibba G3 (DuPont)

DuPont Report No.: AMR 2982-94

Guidelines: U.S. EPA 123-2 Deviations: None

Testing Facility: DuPont Stine-Haskell Research Center, Newark, DalewWJSA

Testing Facility Report No.: AMR 2982-94

GLP: Yes

Certifying Authority: Laboratories in the USA are not certified by anygommental agency, but
are subject to regular inspections by the U.S. EPA.

This study was submitted for renewal of thifensidfumethyl and evaluated in the detail in the
RAR (2015). The reliability of the study was suipsently questioned in the RAR and EFSA peer
review, principally due to uncertainty regarding @iccuracy of the methods used to confirm test
concentrations (see comments below).

Study summary:

The effect of technical thifensulfuron-methyl (98% pure) on duckweed émna gibba G3) was
determined in a static, 14-day test. The testagaslucted in accordance with U.S. EPA-FIFRA,
Guideline 123-2. Treatments consisted of an utdgckeontrol, an abiotic (stability) control and six
nominal concentrations of 1.0, 1.5, 2.0, 2.5, 31@ 4.0ug thifensulfuron-methyl/L nutrient media.
The initial population was 3-5 plants with 3-5 fdsneach per replicate, 5 replicates per
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control/treatment. Frond counts were made apprabaiy every other day and biomass was
measured at the beginning and end of the test.téBhéemperature was maintained at 24.5°25.0
the pH was 7.5-7.63 at test initiation and 8.62%8test termination; a 24 hour photoperiod was
used (4049-5582 lux). To assess recovery oLénaa gibba G3 after the initial 14-day exposure
period, fronds were counted after O, 2, 4, 7, 9add 14 days (study day 14, 16, 18, 21, 23, 25 and
28).

Active substance content of solutions was deterdhoreDay 0 and Day 14 via ELISA assay
(enzyme-linked immunosorbant assay) and validai@tHPLC - see comments on reliability

below. Recoveries of thifensulfuron-methyl were%®P6 of nominals at initiation and 14-39% by
Day-14. At the request of the pesticide RMS, updandpoints were provided based on geometric
mean measured concentrations. The correspondiag measured concentrations were reported to
be 0.226, 0.553, 0.884, 1.329, 1.786 and 2 iBthifensulfuron-methyl/L.

Endpoints were subsequently determined using messuned concentrations: Based on frond
count, the 14-day Egwas 0.866ug thifensulfuron-methyl/L and the NOEC was 0.226
thifensulfuron-methyl/L. Based on biomass, thedd-ECso was 1.05ug thifensulfuron-methyl/L
and the NOEC was 0.224y thifensulfuron-methyl/L. A 14-day.Esogrowth rateendpoint based
on front count, was subsequently determined to.8€é (dg a.s./L= 0.00087 mg a.s/L). No specific
growth rate NOEC was determined so it is considered to consemigtive the same as for other
parameters at 0.236)/L (= 0.00023 mg a.s/L). Further methodological and ripg details on

this study are given in the RAR (2015) - sectiof.B.1.1, p 50-58.

Based on a recovery test, in which exposed frohdaeh concentration exhibitirep0% growth
inhibition were placed in fresh untreated medialfédays, thifensulfuron-methyl was reported to
be phytostatic th.emna gibba at<0.884ug /L and phytocidal at1.329ug thifensulfuron-methyl/L.

Comments on reliability and relevance of Kannuck ad Samel (1995) (70):

Although conducted to an older guideline, the regsbmethodology shows reasonable adherence to
the current OECD guideline 221. Control fronds wid show visible abnormalities and frond
number increased by approx 9.6 times over the7iddy exposure period (>7x as required by
OECD 221), therefore growth in the test system adexjuately demonstrated. In the RAR (2015)
concern was however expressed over the relialfithe ELISA and HPLC methods used to
analyse for the stability of thifensulfuron-metlayld determine mean measured concentrations.
Both methods were deemed to have insufficient v and not be specific enough to
thifensulfuron-methyl - they were likely to haveked up degradation products also. During the
subsequent EFSA peer review process and in theEF8A Conclusion (2015) it was proposed to
discount the whole Kannuck and Samel (1995) (1@Jyst Since the origindlemna minor study

by Douglas and Handley (1988) (69) (Study 1 abave also considered unreliable in EFSA peer
review and the relevance of Porch et al. (2011) (2iudy 3 below) for risk assessment was
discounted, the next lowest aquatic macrophyte @ntfor Vallisneria americana (see Study 7
below) was used in the interim for risk assessméntheir 2015 Conclusion, EFSA have stated
that a further reliableemna toxicity study is still required in order to condkeion the aquatic risk
assessment for thifensulfuron-methyl, This haseslreen submitted and is evaluated below as
study 4.



ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON THRENSULFURON-METHYL

Study 3
Report: (71) Porch, J.R., Kendall, T.Z., Krueger, H.O0X2a); Thifensulfuron-methyl (DPX-

M6316) technical: A 7-day, variable exposure doratoxicity test with duckweed_émna gibba
G3) (DuPont)

DuPont Report No.: DuPont-30629

Guidelines: U.S. EPA OPPTS 850.4400 (1996), OECD 221 (20Déyiations: None

Testing Facility: Wildlife International, Ltd., Easton, Maryland, USA

Testing Facility Report No.: 112A-328

GLP: Yes

Certifying Authority: Laboratories in the USA are not certified by anygommental agency, but
are subject to regular inspections by the U.S. EPA.

This study was submitted for renewal of thifensidfumethyl and evaluated in the detail in the
RAR (2015). Itis a non-standard higher tier stadynbining variable duration exposure and
recovery phases and its relevance for hazard fitzd&n is uncertain. However, it is reported
below for completeness.

Study summary:

The toxicity of technical thifensulfuron-methyl (286 pure) to duckweeldemna gibba G3 was
determined after various lengths of exposure irday'test. The test was based on U.S. EPA Series
850 - Ecological Effects Test Guidelines, OPPTS Nen850.4400 and OECD Guideline 221.
Treatments consisted of four exposure intervals 24248 and 96 hours) each with six nominal
concentrations. Test concentrations varied wighetkposure interval and ranged from 0.043 to
6589 a.s./L (secondary stock solution), along withuatreated control. There were 4 plants with
3 fronds each per replicate. At the end of eaglogure interval, plants were moved from the test
solution to untreated 20x AAP nutrient medium toe temainder of the 7 day test period.

Full methodology, reporting and details of the testcentration for each duration are given in the
RAR (2015).

Temperature was 22.9-28G during the whole exposure period. The pH wassweal as 7.7-8.1

at test initiation only. Plants were kept und@dahr photoperiod (4560-5720 lux). Test
concentrations were measured on Day 0 (new) atieeagnd of the last 96-hour exposure period to
verify stability of the test item. Frond countdaamy visual observations of frond health were
made on Days 0, 3, 5 and 7. Biomass was deternaining completion of the 7-day test. Growth
rates were determined on Day 7 and were basednod frount and biomass.

Test concentrations were measured on Day 0 (nesvptihe end of the last 96-hour exposure
period to verify stability of the test item. Thencentrations tested appeared to relate to theoli2-h
exposure period plus the secondary stock soluitiegmnot clear iffhow all of the various exposure
concentrations and durations were measured. T¢wszntrations analysed were 94-105% of
nominals over 96 hours. As the test item was dtatdoe stable throughout the exposure period,
results were based on nominal concentrations. 7¥tiey EGo values, based on nominal
thifensulfuron-methyl concentrations were as fobow
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Table 28: NominalLemna gibba effects endpoints from variable duration exposureest with
thifensulfuron-methyl

Exposure | Overall EvCso(pg a.s./L) EyCso(ug a.s./L) ECso(ug a.s./L)
duration | NOEC Frond Biomass | Frond Biomass | Frond Biomass
(hrs) (ng a.s./L) | number | (dry wt) number | (dry wt) number | (dry wt)
12 5.3 175 387 149 304 632 >658
24 1.6 17.3 112 14.9 87.6 >198 >198
48 0.48 4.1 12.4 3.5 10.1 >59.3 >59.3
96 0.14 0.48 1.3 0.45 11 3.2 >17.8

Comments on reliability and relevance of Porch, Kedall and Krueger (2011)(71):

In the RAR (2015) the pesticide RMS consideredstinely to have met the validity criterion
regarding control average growth rate in the cur@BCD guideline 221 with regard to frond
number (at least 0.275/day) as well as a lack pfvasual toxicity in control fronds. Environmental
conditions of the study were also maintained appmately within recommended ranges. As such
this study is considered reliable.

This was however a non-standard study intendedderin higher tier risk assessment; it featured
variable duration exposure followed by recoverglgan test media also for the variable duration of
the remaining 7 days. It is also not clear thatcemtrations and exposure were maintained under
all of the test conditions that were investigated.

Although shorter than the usual 7 or 14 day stuliekemna, the longest exposure duration (96
hour / 4 day) ECsofor frond number of 3.2 pug a.s./E 0.0032 mg/L) and overall 4 day NOEC of
0.14 pg a.s./I# 0.00014 mg/L) could be considered of some relevémb@zard assessment in
support of the chosen endpoints. The results thesnstudy also very clearly indicate a pattern of
decreasing E& with increasing exposure duration.

Note: A further non-standard study on the toxicity lifénsulfuron-methyl td.emna gibba G3

was submitted for renewal and evaluated in the RZR5), i.e.: ‘Porch, J.R., Kendall, T.Z.,
Krueger, H.O. (2011b); Thifensulfuron-methyl (DPX6BIL6) technical: A 16-day toxicity test on
duckweed l(emna gibba G3) with exposure during dormancy’ (Report No.:Houat-30630). This
16-day higher tier risk assessment study replicaxgasure during a period of temperature-induced
dormancy (down to ) to evaluate potential effects from thifensulftimethyl exposure during
colder seasons. This was followed by a two-dagrelece period in untreated medium and an
increased temperature of’2to stimulate the resumption of rapid growth. haligh the test was
conducted based on modifications of standard UPR/BPPTS and OECD (221) guidelines, it is
not considered sufficiently standard or suitableu®e in hazard classification, therefore it is not
considered further here.

Study 4
Report: (77) Arnie, J. R., Chafey, K. W., Bodle, E. Sor¢h, J. R. (2015). Thifensulfuron Methyl

(DPX-M6316) Technical: A 7-Day Static-Renewal TawicTest with DuckweedLemna gibba
G3) (DuPont). November 2015.

DuPont Report No: DuPont-44981

Guidelines: U.S. EPA, Series 850 - Ecological Effects Testd@lines: OCSPP Guideline
850.4400 (2012); OECD Guideline for the Testingcbemicals: Guideline 221 (2006).
Deviations: None.

Test facility: Wildlife International, Easton, Maryland, U.S.

Testing Facility Project No.: 112P-257
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GLP: Yes
Certifying Authority: Laboratories in the USA are not certified by goyernmental agency, but
are subject to regular inspections by the U.S. EPA.

This study was recently submitted following prodomstof the thifensulfuron-methyl RAR (Feb.
2015 revision). This was partly in response todtiecern identified in the EFSA ‘Conclusion on
the peer review of the pesticide risk assessmettieoéctive substance thifensulfuron-methyl’
(EFSA Journal 2015;13(7):4201) in which it was adered that insufficient reliable data were
available to finalise assessment of the risk ta#iqurganisms from thifensulfuron-methyl. The
submission of this study also serves to clarifyafaatic hazard classification of thifensulfuron-
methyl sinceLemna was one of the most sensitive taxa identifiedairier testing.

Study summary:

The effects of technical thifensulfuron-methyl @ pure) on duckweed émna gibba G3) were
assessed according U.S. EPA/OCSPP Guideline 83D(2002) which meets the requirements of
OECD Guideline 221 (2006); the study was also cotetlito GLP.L. gibba was exposed for 7
days under semi-static test conditions to nominatentrations of 0.020, 0.051, 0.13, 0.32, 0.80
and 2.0 ug thifensulfuron-methyl/L. A blank nutrienedium control and a single replicate abiotic
(stability) control were also included. Due to aagnaining solvent (acetonitrile) in flasks being
evaporated under a gentle stream of nitrogen ¥erriinutes, no solvent control was included.
Duckweed with an average 3 fronds/plant were exgppas@ach concentration, there were initially 4
plants per replicate and 4 replicates per concéoirand blank control. Two additional replicates
were included in each treatment and blank connaliig for use in a 7-day recovery test (in clean
medium following the 7-day exposure period) to daiae whether effects were phytostatic or
phytocidal.

The study was conducted at a temperature of 2Ct& light intensity of 4,590 to 5,740 lux and a
pH of 8.0 to 8.9. Renewal of the test medium o@mion days 3 and 5. Measured concentrations
of thifensulfuron methyl were determined from eses$t concentration and blank control at test
initiation, from new and old solutions at each rgakand at test termination (day Bamples were
analyzed by HPLC with tandem mass spectrometrieatien (LC/MS/MS). Frond counts were
recorded from all replicates on test days 0, 3mn&rond count, biomass and corresponding yields
and growth rates were also determined from the sapleates at test termination. Any chlorosis,
necrosis or other frond abnormalities were alseaofThe EG, values were determined using non-
linear regression and comparison of treatment anttal groups using analysis of variance and
Dunnett’s t-test.

The measured concentrations of thifensulfuron nietrged from 90.8 to 107% of nominal
concentrations. Although these were within 80-128f%ominals, endpoints were based on the
geometric mean measured concentrations of 0.026300.14, 0.37, 0.84 and 2.8 a.s./L.
Validity criteria in relation to frond doubling tiewere met. The percentage growth inhibition
relative to the blank control was expressed in $eofrfrond count, frond count yield, biomass,
biomass yield and growth rates for biomass andifcount.

Following 7 days at mean measured concentratio@s0@0, 0.053, 0.14, 0.37, 0.84 and 22
a.s./L there was 3, -14, 1, 7, 62 and 84% inhibibased on frond count, respectively. Chlorosis,
necrosis or other abnormal growth were reportetb#b of fronds at 0.3¢@g a.s./L and 56% at 0.84
ug a.s./L. Only the frond count growth rate endfnequired for hazard classification of
thifensulfuron-methyl are reported here - and thvesee as follows:
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0-7 day mean measureddsy = 1.1ug a.s./L € 0.0011 mg a.s/L) (95% CL: 1.0 to u8 a.s./L).
0-7 daymean measured NQE = 0.37ug a.s./L € 0.00037 mg a.s/L).

Although not relevant for classification, it wapogted from the recovery test, that the effects of
thifensulfuron methyl olh.emna gibba are expected to be reversible (phytostatic) at eoinations
< 0.84ug a.s./L and irreversible (phytocidal) at conceidres> 2.2ug a.s./L.

Comments on reliability and relevance of Arnieet al. (2015) (77):

This recently submitted test cwvemna gibba is potentially of use, not only in addressing EFESA
requirements but for classification purposes. 3Jtaely was performed to GLP and according to
guideline without significant deviation; it was aleell reported, with clear endpoints. Itis
therefore considered fully reliable and suitableuse in hazard classification.

Study 5
Report: (72) Hoberg, J.R. (2011a); Thifensulfuron-metfiPX-M6316) technical - growth

inhibition of the aquatic macrophy€eratophyllum demersum (DuPont)

DuPont Report No.: DuPont-30626

Guidelines: None given but the methodology described is simo the then proposed draft OECD
guideline for testing the rooted aquatic macropiyei ophyllum spp

Deviations from proposed protocol: None

Testing Facility: Smithers Viscient, Wareham, Massachusetts, USA

Testing Facility Report No.: 97.6529

GLP: Yes

Certifying Authority: Laboratories in the USA are not certified by anygommental agency, but
are subject to regular inspections by the U.S. EPA.

This study was submitted for renewal of thifensidfumethyl and evaluated in the detail in the
RAR (2015). The study contained sediment, howewagural water/sediment studies evaluated at
Section 5.1.2.3 above indicate that thifensulfumogthyl stays predominantly in the water phase
and does not partition. Although not on a standayahatic macrophyte test species, the study is
therefore considered of potential relevance to fibekssification and so is summarised below.

Study summary:

The toxicity of technical thifensulfuron-methyl (286 pure) to the non-rooted aquatic macrophyte,
coontail weedCeratophyllum demersum), was determined under static conditions in a 4#-d
exposure test. The study was conducted with smimal concentrations of 0.34, 1.0, 3.3, 10, 32,
and 100 mg thifensulfuron-methyl/L. A dilution veatcontrol and an abiotic stability control were
included. Five replicates with 3 plants per regiiicwere initiated for each test substance
concentration and the dilution water control. Eaditer test chamber (replicate) contained 0.80 L
of the test solution, stocked with 3 plants witlhahlengths of 5 cm each. Each 1-liter test chambe
(replicate) also contained one plastic pot witimbaf sediment and four slow-release fertiliser
pellets. Sediment comprised 5% peat, 75% san@@%#dclay, with pH adjusted to 7.0 with CaE£O
as according to OECD 218. A single test vesseiatoimg noC. demersum, fertiliser or sediment
was initiated at the highest test concentratiortHerabiotic stability control. Shoot length and
shoot dry weight were assessed at initiation, oy Dand at exposure termination (Day 14). On
days 0 and 14 analytical samples were taken frarh st solution and the active substance
content was determined via HPLC. Further methaglod and reporting details are given in the
RAR (2015).
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The test vessels were maintained at a temperat@2-26°C, pH was 7.7 to 9.8 throughout the
exposure period and the photoperiod was 16-hoht/8dour dark (5700-7600 lux). Mean,
measured concentrations ranged from 69-88% of ramoncentration and were 0.24, 0.73, 2.3,
8.1, 25 and 88 mg a.s./L. The Day 14 measuredecdration of the 100 mg a.s./L abiotic control
was 86% of the nominal concentration.

At termination, chlorosis, necrosis, fragmentatdmplants and one plant death were reported at
various levels in different test concentrationd, details are given in the RAR (2015). Chlorosis
and fragmentation were reported at the lowest medstoncentration of 0.24 mg a.s./L. Mean
shoot lengths did not appear to be significantfgaéd after 14 days exposure to thifensulfuron-
methyl. There was however a concentration-depdndhiition of mean shoot dry weight which
ranged from 6 to 47% (at 88 mg/L) relative to tatcol. Based on these results and since no
concentration tested resulted>50% inhibition, the 14-day Efvalue for dry shoot weight was
estimated to be >88 mg a.s./L, the highest mearsuned concentration tested.

All tested concentrations of thifensulfuron-methggulted in adverse effects after 14 days
exposure. At the lowest tested concentration 1gladts were observed as chlorotic with
increasing levels of necrosis seen at higher caratgons. The 14-day mean measured NOEC for
phytotoxicity inCeratophyllum demersum was therefore determined to be <0.24 mg/L. Neifipe
growth rate NOEC was given but given the effects seen, this is edsiservatively assumed to be
<0.24 mg/L. An estimate of the 14-day mean meakEi@sobased on reduction in shoot growth
rate was subsequently calculated to be 32.15 rfenthilfuron-methyl/L.

Comments on reliability and relevance of Hoberg (2D1a) (72):

The overall quality of the submitted report is adesed to be good, with methodology and results
clear and detailed. Although no guideline curnesttists for testing this species, the methodology
described is similar to the then draft OECD guikelior testingVlyriophyllum spp The lack of
visual damage and good shoot growth (approx 6 ®)ercontrol over 14 days indicates a suitable
test design. The average specific growth rateencontrol for main shoot length was calculated by
the RMS to be 0.0236%d The test substance was initially stable withirl20% of nominals but
declined after 14 days, however results were basadean measured concentrations and overall
the study is considered to be reliable.

Study 6
Report: (73) Hoberg, J.R. (2011b); Thifensulfuron-met{iyPX-M6316) technical - growth

inhibition of the aquatic macrophyktodea canadensis (DuPont)

DuPont Report No.: DuPont-30628

Guidelines: None given but the methodology described is simo the then proposed draft OECD
guideline for testing the rooted aquatic macropiyeiophyllum spp

Deviations from proposed protocol: None

Testing Facility: Smithers Viscient, Wareham, Massachusetts, USA

Testing Facility Report No.: 97.6528

GLP: Yes

Certifying Authority: Laboratories in the USA are not certified by anyeqmmental agency, but
are subject to regular inspections by the U.S. EPA.

This study was submitted for renewal of thifenstdfumethyl and evaluated in the detail in the

RAR (2015). The study contained sediment, howeatural water/sediment studies evaluated at
Section 5.1.2.3 above indicate that thifensulfunoethyl stays predominantly in the water phase
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and does not partition. Although not on a standaygatic macrophyte test species, the study is
therefore considered of potential relevance to lthakassification and so is summarised below.

Study summary:

The toxicity of technical thifensulfuron-methyl (286 pure) to the rooted aquatic macrophyte,
Elodea canadensis was determined under static conditions in a 14edaosure test. The study was
conducted with six nominal concentrations of 0.0289, 1.6, 6.3, 25 and 100 mg thifensulfuron-
methyl/L. A dilution water control and an abiotic (stabi)itgontrol were included. Five replicates,
each containing one pot with 3 plants, were iretigfior each test substance concentration and the
dilution water control. Each 4-liter test chamfeplicate) contained a pot holding 3 cm of
sediment, planted with three plants with shoot tlee@f approximately 7 cm each. A single test
vessel containing nB. canadensis or sediment was initiated at the highest test eotration for the
abiotic control. Sediment comprised 5% peat, 78¥%dsand 20% clay, with pH adjusted to 7.0
with CaCQ as according to OECD 218. Shoot length and sthigotveight were assessed at
initiation, on Day 7 and at exposure terminatioay[14). On days 0 and 14 analytical samples
were taken from each test solution and the actibstance content was determined via HPLC.
Further methodological and reporting details avegiin the RAR (2015).

The test vessels were maintained at a temperat@2-25°C, pH was 7.7 to (a notably high) 11
throughout the exposure period and the photopeve 16-hour light/8 hour dark (4900-8600 lux).
Initial measured concentrations ranged from 99-1@®%ominals but declined over the 14 days
such that mean measured concentrations were (158,0.98, 4.0, 16 and 75 mg a.s./L (57-75%
of nominals). The Day 14 measured concentratich®fLl00 mg a.s./L abiotic control was 84% of
nominal.

At test termination no morphological abnormalitresre observed in the blank control. Increasing
levels of necrosis were however seen at all treatihesels. Low levels of mortality and chlorosis
was observed amongst some plants at higher treatevats. Following 14 days exposure to
thifensulfuron-methyl, mean shoot length among tglamthe blank control was 11 cm. The mean
shoot lengths among treated plants ranged frono&@3 cm and reductions were seen at all
concentrations. Mean shoot dry weight for the bleontrol plants on day 14 was 0.0752 g, an
increase of 3.8 times from Day 0. The increasdryrweights for treated plants ranged from 2.2 to
3.2 times. Since no concentration tested resited0% inhibition, the 14-day Egvalue for dry
weight was estimated to be >75 mg a.s./L the higimesn measured concentration tested.

All tested concentrations of thifensulfuron-methggulted in adverse effects after 14 days
exposure. At the lowest tested concentration 20pbamts were observed to be necrotic on day 14
with increasing levels of effects seen at highercemtrations. The 14-day mean measured NOEC
for Elodea canadensis for phytotoxicity was therefore determined to 82058 mg/L. An estimate

of the 14-day mean measuregibased on reduction in shoot growth rate was suleseiyu
calculated to be 0.0217 mg thifensulfuron-methyi/e. less than the lowest concentration tested).
No specific growth rate NQE was given but given growth effects seen in akitments and the

low value of the estimatedGso, this is also proposed to be <0.058 mg/L.

Comments on reliability and relevance of Hoberg (2D1b) (73):

The overall quality of the submitted report is ddesed to be good, with methodology and results
clear and detailed. Although no guideline curreetlists for testing this species, the methodology
described is similar to the then draft OECD guitelior testingvyriophyllum spp The lack of

visual damage and good shoot growth (approx 4 #)ercontrol over 14 days indicates a suitable
test design. The average specific growth rateencbntrol for main shoot length was calculated by
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the RMS to be 0.0469'd The test substance was initially stable withirl20% of nominals but
declined after 14 days, however results were basadean measured concentrations and overall
the study is considered to be reliable — althouwdible to determine accurate growth rate endpoints.

Study 7
Report:  (74) Hoberg, J.R. (2011c); Thifensulfuron-mett{iiPX-M6316) technical - growth

inhibition of the aquatic macrophykéyriophyllum aquaticum (DuPont)

DuPont Report No.: DuPont-30627

Guidelines: None given but the methodology described is sintd the then proposed draft OECD
guideline for testindlyriophyllum spp

Deviations from proposed protocol: None

Testing Facility: Smithers Viscient, Wareham, Massachusetts, USA

Testing Facility Report No.: 97.653

GLP: Yes

Certifying Authority: Laboratories in the USA are not certified by anyeqmmental agency, but
are subject to regular inspections by the U.S. EPA.

This study was submitted for renewal of thifenstdfumethyl and evaluated in the detail in the
RAR (2015). The study contained sediment, howeatural water/sediment studies evaluated at
Section 5.1.2.3 above indicate that thifensulfunoethyl stays predominantly in the water phase
and does not partition. Although not on a standaygatic macrophyte test species, the study is
therefore considered of potential relevance to lthaassification and so is summarised below.

Study summary:

The toxicity of technical thifensulfuron-methyl (286 pure) to the aquatic macrophyte
Myriophyllum aquaticum under static conditions was determined in a 14eigposure test. The
study was conducted with six nominal concentratiming.34, 1.0, 3.3, 10, 32 and

100 mg thifensulfuron-methyl/LA dilution water control and an abiotic (stabi)igontrol were
included. Five replicates, with 3 plants, wergiated for each test substance concentration and th
dilution water control. Each 4-liter test chamfeplicate) contained a pot holding 3 cm of
sediment, planted with three plants with exposesbslengths of approximately 7 cm each. A
single test vessel containing b aquaticum or sediment was initiated at the highest test
concentration for the abiotic control. Sedimennhpoised 5% peat, 75% sand and 20% clay, with
pH adjusted to 6.6 with CaG@s according to OECD 218. Shoot length and sthgotveight were
assessed at initiation, on Day 7 and at exposur@rtation (Day 14). On days O and 14 analytical
samples were taken from each test solution anddtiee substance content was determined via
HPLC. Further methodological and reporting detaits given in the RAR (2015).

The test vessels were maintained at a temperaft@4-25C, pH was 7.9 to a high 9.6 throughout
the exposure period and the photoperiod was 164ightf8 hour dark (4600-7700 lux). Initial
measured concentrations ranged from 91-97% of rais\but declined over the 14 days such that
mean measured concentrations were 0.22, 0.656.5,222 and 77 mg a.s./L (63-68% of nominals).
The Day 14 measured concentration in the 100 m{ abiotic control was 81% of nominal.

At test termination no morphological abnormalitresre observed in the blank control or plants
exposed to 0.22 mg a.s./L. At higher concentratiarcreasing apical bud damage, chlorosis and
(from 2.2 mg/L) necrosis was observed after 14 day§7 mg a.s./L 12/15 plants were observed as
necrotic on Day 14. Following 14 days exposurthifensulfuron-methyl, mean shoot length

among plants in the blank control was 9.9 cm. ean shoot lengths among treated plants ranged
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from 6.8 to 8.5 cm. Mean shoot dry weight for th@nk control plants on day 14 was 0.0489 g, an
increase of 2.9 times from Day 0. The increasdryrweights for treated plants ranged from 1.6 to
2.4 times. Since no concentration tested resute80% inhibition, the 14-daydEso value for dry
weight was estimated to be >77 mg a.s./L the higinesin measured concentration tested.

Based on effects seen at 0.65 mg/L and above 4ttiml mean measured NOEC for observed
phytotoxicity inMyriophyllum aquaticum was determined to be 0.22 mg thifensulfuron-méthyl
An estimate of the 14-day mean measurgiégbased on reduction in shoot growth rate was
subsequently calculated to be 0.1871 mg /L (iss than the lowest concentration tested). A
specific growth rate NOE was not given but given growth effects seenlitreahtments and the
calculated Eso, this is proposed to be <0.22 mg/L.

The Applicant has subsequently questioned the droate endpoint estimated in the RAR and
EFSA Conclusion. Since no thifensulfuron methyl@antration resulted in50% inhibition of dry
shoot weight, the 14-dayEso was estimated to be >77 mg a.s./L, the higheshmesasured
concentration tested. Assuming this shoot weigls&wvas greater than the highest dose tested,
they are uncertain how thes, for shoot growth can be below the lowest concéptraested.
Based on the lack of effects at 0.22 mg/L and bwsdry weight BCso of >77 mg a.s./L they have
proposed that the normally higher N@Eshould conservatively be estimated to also b2 &\g/L.

Comments on reliability and relevance of Hoberg (201c) (74):

The overall quality of the submitted report is ddesed to be good, with methodology and results
clear and detailed. A new OECD test guideline (RB9) is available foMyriophyllum spp. and

the methodology described is similar to the dradtilable at the time The lack of visual damage
and good shoot growth (approx 3 x) in the contk@rdl4 days indicates a suitable test design. The
average specific growth rate in the control formmshoot length was calculated by the RMS to be
0.0341 d. The test substance was initially stable withirl20% of nominals but declined after 14
days, however results were based on mean measamedrdrations and overall the study is
considered to be reliable. The discrepancy oweEiBso value determined in the RAR and EFSA
Conclusion and by the Applicant will be highlightexdthe pesticide RMS, however the UK CA
will retain the EFSA agreed&o for now and therefore also considers the NOtr

Myriophyllum aquaticumto be <0.22 mg/L. As these are not the pivotdpemts for hazard
classification (or risk assessment), this choiaeeruly makes no substantive difference.

Study 8
Report: (75) Hoberg, J.R. (2011d); Thifensulfuron-metiiiPX-M6316) technical - growth

inhibition of the aquatic macrophytéllisneria americana (DuPont)

DuPont Report No.: DuPont-30624

Guidelines: None given but the methodology described is simdahe then proposed draft OECD
guideline for testing the rooted aquatic macropiyeiophyllum spp

Deviations from proposed protocol: None

Testing Facility: Smithers Viscient, Wareham, Massachusetts, USA

Testing Facility Report No.: 97.6531

GLP: Yes

Certifying Authority: Laboratories in the USA are not certified by anygommental agency, but
are subject to regular inspections by the U.S. EPA.

This study was submitted for renewal of thifenstdfumethyl and evaluated in the detail in the
RAR (2015). The study contained sediment, howeatural water/sediment studies evaluated at
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Section 5.1.2.3 above indicate that thifensulfunoethyl stays predominantly in the water phase
and does not partition. Although not on a standayaatic macrophyte test species, the study is
therefore considered of potential relevance to lthakassification and so is summarised below.

Study summary:

The toxicity of thifensulfuron-methyl to the rootaduatic monocot macrophytallisneria
americana (known as eelgrass, tape grass or water parsleg) determined under static conditions
over a 14-day exposure period. The study was adadwith seven nominal concentrations of
0.00045, 0.0021, 0.0094, 0.043, 0.19, 0.88 andng Ghifensulfuron-methyl/L.A dilution water
control and an abiotic (stability) control werelumbed. Five replicates, with 3 plants, were i@t
for each test substance concentration and thaadilwater control. Each 4-liter test chamber
(replicate) contained a pot holding 3 cm of seditnplanted with three plants reared from
tubers/winter buds) with exposed shoot lengthppfaximately 16 cm each. A single test vessel
containing ndv. americana or sediment was initiated at the highest test entration for the abiotic
control. Sediment comprised 5% peat, 75% sand@f@l clay, with pH adjusted to 7.4 with
CaCQ as according to OECD 218. Shoot length and sthyotveight were assessed at initiation,
on Day 7 and at exposure termination (Day 14). @ys® and 14 analytical samples were taken
from each test solution and the active substanctenbwas determined via HPLC. Further
methodological and reporting details are giverhmmRAR (2015).

The test vessels were maintained at a temperat@®-25°C, pH was 7.7 to a high 10 throughout
the exposure period and the photoperiod was 164ightf8 hour dark (4500-7400 lux). Initial
measured concentrations very close to nominalsy}3ut declined over the 14 days such that
mean measured concentrations were 0.00025, 0.001046, 0.021, 0.098, 0.41 and 1.9 mg a.s./L
(47-55% of nominals). Levels in the lowest founcentrations were <LOQ by Day-14. Based on
recommendations in the OECD ‘Guidance Document guadic Toxicity Testing of Difficult
Substances and Mixtures’ (2000), one-half the LO#3 wsed to calculate the mean, measured
concentration when the measured concentration elasvidetectable limits at test termination.
The Day 14 measured concentration in the 4.0 mfiLabiotic control was 65% of nominal.

At test termination no morphological abnormalitiesre observed in the blank control or plants
exposed to 0.00025 and 0.021 mg a.s./L. Leafveasl observed among six and four plants
exposed at 0.0011 and 0.0046 mg a.s./L respectielwas not considered to be adverse. No
mortality was observed in any of the treatmentletested. Chlorosis was observed among all
plants exposed to the 0.098, 0.41 and 1.9 mg a.Edllowing 14 days exposure to thifensulfuron-
methyl, mean shoot length among plants in the btamitrol was 31.9 cm. The mean shoot lengths
among treated plants ranged from 18.7 cm at thensklasighest concentration to 27.6 cm at the
lowest. Mean shoot dry weight for the blank colnpdants on day 14 was 0.1986 g, an increase of
3.4 times from Day 0. The increase in dry weidbtdreated plants ranged from 2.1 times at the
three highest concentrations to 2.9 times at thve$d. Since no concentration tested resulted in
>50% inhibition, the 14-daydEso value for dry weight was estimated to be >1.9 nsglathe

highest mean measured concentration tested.

Based on chlorosis seen at 0.098 mg/L and abogd,4kday mean measured NOEC for observed
phytotoxicity inVallisneria americana was determined to be 0.021 mg thifensulfuron-méthy

An estimate of the 14-day mean measurgiigbased on reduction in shoot growth rate was
subsequently calculated to be 0.0011 mg/L. A spmegibwth rate NOEC was not given but given
the calculated Eso and based on 13.5% reduction in shoot length &6l reduction in dry weight
at the lowest concentration, the mean measured.G@roposed to be <0.00025 mg
thifensulfuron-methyl/L.
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Comments on reliability and relevance of Hoberg (2D1d) (75):

The overall quality of the submitted report is ddesed to be good, with methodology and results
clear and detailed. Although no guideline curnesttists for testing this species, the methodology
described is similar to the then draft OECD guitelior Myriophyllum spp The lack of visual
damage and good shoot growth (approx 3.5 x) irctimerol over 14 days indicates a suitable test
design. The average specific growth rate in th#robfor main shoot length was calculated by the
RMS to be 0.0778H The test substance was initially stable withirl20% of nominals but
declined after 14 days, however results were basadean measured concentrations and overall
the study is considered to be reliable — althodghragrowth rate endpoints were not initially
determined.

Study 9
Report: (76) Hoberg, J.R. (2011e); Thifensulfuron-metllPX-M6316) technical - growth

inhibition of the aquatic macrophykéyriophyllum spicatum (DuPont)

DuPont Report Na: DuPont-30625

Guidelines None given but the methodology described islainid the then proposed draft OECD
guideline for testingvyriophyllum spp

Deviations from proposed protocol: None

Testing Facility: Smithers Viscient, Wareham, Massachusetts, USA

Testing Facility Report No.: 97.6532

GLP: Yes

Certifying Authority: Laboratories in the USA are not certified by anyegqmmental agency, but
are subject to regular inspections by the U.S. EPA.

This study was submitted for renewal of thifensidfumethyl and evaluated in the detail in the
RAR (2015). The study contained sediment, howewagural water/sediment studies evaluated at
Section 5.1.2.3 above indicate that thifensulfumogthyl stays predominantly in the water phase
and does not partition. The study is therefore iciemed of potential relevance to hazard
classification and so is summarised below.

Study summary:

The toxicity of technical thifensulfuron-methyl (286 pure) to the aquatic macrophyte
Myriophyllum spicatum was determined under static conditions in a 14eigposure test. The
study was conducted with five nhominal concentratioh0.34, 1.0, 3.3, 32 and

100 mg thifensulfuron-methyl/LA dilution water control and an abiotic (stabi)igontrol were
included. Five replicates, with 3 plants, wergiated for each test substance concentration and th
dilution water control. Each 4-liter test chamfeplicate) contained a pot holding 3 cm of
sediment with exposed shoot lengths of approximatelm each. A single test vessel containing
no M. spicatum or sediment was initiated at the highest test entration for the abiotic control.
Sediment comprised 5% peat, 75% sand and 20%withypH adjusted to 6.6 with CaG@s
according to OECD 218. Shoot length and shoowdrght were assessed at initiation, on Day 7
and at exposure termination (Day 14). On days Oldnanalytical samples were taken from each
test solution and the active substance contentdesmined via HPLC. Further methodological
and reporting details are given in the RAR (2015).

The test vessels were maintained at a temperaft@®& 25°C, pH was 7.7 to a high 10 throughout

the exposure and the photoperiod was 16-hour 8diaur dark (4400-7500 lux). Initial measured
concentrations very close to nominals (>91%) buatided over the 14 days such that mean
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measured concentrations were 0.20, 0.59, 2.1, @Z%amg a.s./L (59-75% of nominals). The Day
14 measured concentration in the 100 mg a.s./Ltialiontrol was 63% of nominal.

At test termination no morphological abnormalitresre observed in the blank control. A total of
1, 2 and 9 dead plants were observed in the 0.2&r2l 75 mg a.s./L treatment levels, respectively.
Significant necrosis and apical bud damage wasrebddin a non-concentration related way) in
plants exposed to 0.20 mg/L and above. Followihgldys exposure to thifensulfuron-methyl,
mean shoot length among plants in the blank comtasl 12.8 cm. The mean shoot lengths among
treated plants ranged from 8.5to 9.2 cm, with glatall concentrations being affected. Mean
shoot dry weight for the blank control plants oy d4 was 0.0733 g, an increase of 3.7 times from
Day 0. The increase in dry weights for treatedisl@anged from 0.4 to 2.4 times (inhibited by
34% in the lowest concentration to 89% at the BgheThe 14-day #so value was determined to
be 0.94 mg a.s./L with an upper 95% confidencewaleof 11 mg a.s./L. A lower 95% confidence
interval could not be calculated.

Based on 53% necrosis and apical bud damage s€ehrmag/L, the 14-day mean measured
phytotoxicity NOEC foMyriophyllum spicatum was determined to be <0.2 mg thifensulfuron-
methyl/L. An estimate of the 14-day mean meas&€gobased on reduction in shoot growth rate
was subsequently calculated to be 0.0516 mg /i {leen the lowest concentration tested). A
specific growth rate NOE was not given but based on th€4g and significant reductions in shoot
length and dry weight at the lowest concentratiba,mean measured N@Eis also assumed to be
<0.2 mgl/L.

Comments on reliability and relevance of Hoberg (2D1e) (76):

The overall quality of the submitted report is ddesed to be good, with methodology and results
clear and detailed. A new OECD test guideline (RB9) is available foMyriophyllum spp. and

the methodology described is similar to the draedtilable at the time The lack of visual damage
and good shoot growth (approx 3.7 x) in the corgr@r 14 days indicates a suitable test design.
The average specific growth rate in the controlnfiain shoot length was calculated by the RMS to
be 0.0552 d (greater than the finalised guideline requireR)e test substance was initially stable
within 80-120% of nominals but declined after 14slchowever results were based on mean
measured concentrations and overall the studynisidered to be reliable — although clear growth
rate endpoints were not initially determined.

5.4.5  Other aquatic organisms (including sediment)

A study is available on the acute toxicity of thigallfuron-methyl to the free-swimmingt instar
larvae of the midg€hironomus riparius. Unlike most sediment-dweller tests, this waseute
study only and did not include emergence or a sedimphase and so it is considered relevant for
use in acute hazard assessment for the aqueousidamept. As it was not a sediment test, it has
therefore been included above with other acutetanjumevertebrate tests in Section 5.4.2.1.
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5.5 Comparison with criteria for environmental hazards (sections 5.1 — 5.4)

Abiotic and biotic degradation

Hydrolysis of thifensulfuron-methyl is highly vabike and influenced by both temperature and pH.
At the more environmentally realistic temperat@wstéd of 28C, hydrolysis DFos were 6.3 days at
pH 4, 199 days at pH 7 and 23.4 days at pH 9. secand hydrolysis study conducted &i@5
hydrolysis DEcs were 2.4, 137 and 7.1 days at pH 4, 7 and 9 cégely - again showing high
variability and pH dependence. As the hydrolysiK life is not consistently <16 days for all
environmentally relevant pH, thifensulfuron-metkgreens as ‘not rapidly degradable’.

Aqueous photolysis studies indicate that undela@egnvironmental condition, rapid photolysis of
thifensulfuron-methyl can occur. However, in tygditurbid European natural surface waters,
particularly at higher latitudes and outside of suen periods, photolysis is not expected to be such
a significant or consistent route of degradation.

In a ready biodegradation study no substantiveattgion of thifensulfuron-methyl was observed
over 29 days (1%). Thifensulfuron-methyl is therefconsidered to be ‘not readily
biodegradable’.

In aerobic natural water/sediment systems, thifiémsan-methyl was found to stay predominantly
in the water phase with little dissipation to seeinth Whole system degradation 48 were
calculated to be 17.6-32.3 with a geomeandatross 4 systems of 22.8 days. Mineralisatiagsrat
were low at <3 to <9%. A large number of mainlydtolysis and photolysis degradants were
isolated, some at >10% of applied radioactivityowdver, as the aquatic toxicity of these is less
than for parent thifensulfuron-methyl (see AnnexhBy are not considered further in relation to
hazard classification of the parent substance.

Overall, despite evidence of rapid photolysis ure#etain agueous conditions, the available
degradation information does not indicate thaethsulfuron-methyl is ultimately degraded (>70%)
within 28 days (equivalent to a degradation hdé-tif <16 days). Neither is it transformed
sufficiently rapidly into entirely non-classifiabteegradants. Consequently, thifensulfuron-methyl
is considered to be ‘not rapidly degradable’ fa& pgurposes of classification under the CLP
Regulation.

Bioaccumulation

Thifensulfuron-methyl has a logoiat pH 7 of -1.65 which is below the CLP triggerdof

indicating a low potential for bioaccumulation. igkvas confirmed in an experimental study on
bluegill sunfish where the whole fish bioconcentmatfactor (BCF) was <0.8 and substantially less
than the CLP BCF trigger of 500. Overall, bioacalation of thifensulfuron-methyl will not

impact on its chronic aquatic hazard classificaboiM-factor.

Aquatic toxicity

Available toxicity endpoints for aquatic organisare summarised above in Table 27, the relevance
of these for hazard classification is considereth&r below.
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Discussion on acute and chronic classification endmts for fish:

Two acute fish toxicity studies on rainbow troutldsluegill sunfish are available (1983 a&b)
(59&60). These each gave 96 hourstCof >100 mg thifensulfuron-methyl/L. During threcent
EFSA peer review of thifensulfuron-methyl, thesgdgts were considered unreliable since they did
not include analysis of test concentrations angeimis were based on nominals. Whilst this is
agreed, other evidence, including from prolongedtity tests and from thifensulfuron-methyl
formulation studies on fish, suggests that the ib&hb thifensulfuron-methyl is of low acute

toxicity to fish. The above Légs are therefore considered to be sufficiently aateuto indicate that
thifensulfuron-methyl does not require classifioatregarding its acute toxicity to fish.

No ‘true’ chronic toxicity study on fish is availeh however a prolonged 21-day study has been
submitted on rainbow trout using thifensulfuron-hy¢tand also a 75% wi/v formulation. These
investigated sub-lethal parameters including festgth, weight and behavioural effects but not
reproductive effects. The 21-day measured NOEGQs @&ch >100 mg thifensulfuron-methyl/L
(250 mg/L actual). Although not ‘rapidly degradalbthifensulfuron-methyl is not especially
persistent or bioaccumulative in aquatic systehresgffore the available prolonged studies are
considered sufficient to indicate a low chronicitity and that thifensulfuron-methyl does not
require classification regarding its chronic toido fish.

Discussion on acute and chronic classification endmts for aquatic invertebrates:

Two acute toxicity studies ddaphnia magna are available. One early study by Wetzel (1986)
proposed a 48 hour BEof 470 mg/L based on mean measured concentratibims.otheD.

magna study (Hutton (1989a) (63) gave a 48 hous&€d70 mg/L based on mean measured
concentrations, however this included feeding @hatads which is not standard in acute tests but
which was not thought to have significantly affectee result. Another reliable acute invertebrate
study is available onstlinstarChironomous riparius larvae (with no sediment included), this gave a
nominal 48 hour E€ >100 mg/L. Considering all of the studies togetkige acute E&g for
invertebrates is likely to exceed 100 mg thifensudh-methyl/L and so no acute aquatic hazard
classification would be required on this basis.

One reliable chronic study ddaphnia magna is available (Hutton, 1989b) (65), this gave a
measured 21-day NOEC of 100 mg thifensulfuron-méthyhich also indicates a low chronic
hazard and no need for chronic classification fpradic invertebrates.

Discussion on acute and chronic classification endmts for algae:

A number of studies are available on the toxicityhifensulfuron-methyl to algae/diatoms. These
cover four species witRseudokirchneriella subcapitata andAnabaena flos-aquae tested twice.

The studies provide short-term &€for ‘acute’ hazard classification and NOECs floronic
classification. Where available, endpoints reatim growth rate (i.e. Eso and NOEC) are
preferred for hazard classification. The studyPseudokirchneriella subcapitata from the original
1996 DAR (Douglas and Handley,1987) (66) both basemhitial measured concentrations. These
endpoints have been tentatively recalculated basedean measured concentrations as:@goBf
0.00162 mg/L and a NOEC of 0.00116 mg/L. AlthotighN. pelliculosa NOEC covers a longer
than usual duration for algal tests and it is heaicthat it is also based on growth rate, it wdagd
the lowest precautionary algal endpoint to usecfwonic classification. These are still not the
lowest acute and chronic classification endpoinotsdver — see those for macrophytes below.
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Discussion on acute and chronic classification endmts for aquatic macrophytes:

As expected, this sulfonylurea herbicide thifensudh-methyl is most toxic to aquatic
macrophytes. The degree of difference betweeavh#able macrophyte toxicity endpoints and
those for fish, invertebrates and even algae, aidithat acute and chronic classifications based
only on macrophyte endpoints would be protectivetbér trophic groups. No consideration of
surrogate approaches is required.

Studies are available on its effect on seven @paties, including twhemna and two

Myriophyllum species, which are now standard test organisnisefitnricides under EU pesticides
legislation. These studies provide short-termd&@r ‘acute’ hazard classification and NOECs for
‘chronic’ classification. As with algae, endpoimgdating to growth rate (Eso and NOEC) are
preferred for hazard classification where availalilé the species testeldemna gibba appears

from the studies by Kannuck and Samel (1995) (Ad)Arnieet al. (2015) (77) to be most
sensitive, with acuteEses of 0.00087 to 0.0011 mg a.s./L and chronic NM&3Eof 0.00023 to
0.00037 mg a.s./L, both based on mean measureémivatons over 14 or 7 days. During EFSA
peer review of thifensulfuron-methyl, the reliatyilof the Kannuck and Samel study was called in
to question due to concerns that the ELISA and HRlgthods used to measure thifensulfuron-
methyl were not sufficiently accurate or discrimiorg regarding the parent substance and
degradants (see discussion at Section 5.4.4, ‘S2)dyrhe original DAR 199&.emna minor study

by Douglas and Handley (1988) (69) was also consdlanreliable in EFSA peer review since it
did not include analytical verification of test @@mtrations (unvalidated nominals were used). The
higher tier study ohemna gibba by Porchet al. (2011) (71) which made use of variable exposure
and recovery durations is also discounted for (@sid hazard) assessment. However, the recently
submitted Arnieet al. (2015) study or.. gibba is considered fully reliable and relevant.

Due to the concerns expressed in the EFSA Concdyi@15) relating to the earlieemna studies,

it was proposed to use the next lowest aquatic opagte endpoints fovallisneria americana
(Hoberg, 2011d) (75) for interim risk assessmérfiese were an acute 14-dayk of 0.0011

mg/L and a chronic 14-day NQE of <0.00025 mg a.s./L (this is revised downwdgshe UK

CA from that proposed in the RAR) both based onmmeasured concentrations. The 2015 EFSA
Conclusion meanwhile stated that further data @ap a reliableLemna study on thifensulfuron-
methyl) were still required to assess and conctudthe risk to aquatic organisms from the active
substance. This has now been submitted in the ébitme Arnieet al. (2015) study or. gibba

(77).

The UK CA does not consider that tallisneria americana endpoints should be used in isolation,
particularly given there is not an accurate NOE0.00025 mg a.s./L). ThHesmna gibba study by
Kannuck and Samel (1995) (70) may well also naemitgely accurate in its determination of
measured concentrations (although it was otherpestormed and reported reliably). Therefore,
for aquatic hazard classification, it is proposedse the new reliable endpoints from the study by
Arnie et al (2015). These are..:

For ‘acute’ hazard classification; the measureghna gibba 7-day ECso of 0.0011 mg/L- which
is the same as the 14-day measuré&idor V. americana, slightly lower than the potentially
unreliable 14-day nominal:€so for L. minor (0.002 mg/L) but slightly higher than the poteltyia
unreliable 14-day measureddso for L. gibba (0.00087 mg/L) from Kannuck and Samel (1995).

For the ‘chronic’ hazard classification; the measilremna gibba 7-day NOEC of 0.00037 mg/L
- which is slightly higher than the imprecise ‘lekan’ NOEC of <0.00025 mg/L proposed fot
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americana and the potentially unreliable 14-day measured XIQH.00023 mg/L) fot.. gibba
from Kannuck and Samel (1995). It is however gliglower than the potentially unreliable 14-day
nominal NOEC for Lemna minor (0.0005 mg/L).

5.6 Conclusions on classification and labelling for erivonmental hazards (sections 5.1 —
5.4)

As discussed in Section 5.5, it is proposed tatlseeliable measured 7-daydsp for Lemna gibba
of 0.0011 mg/L (from Arniet al. (2015)(77))for acute aquatic hazard classificatidhis is in the
range 0.001 mg/l <L(E)$<0.01 mg/l, and so thifensulfuron-methyl should lzessified under
CLP as:

Acute Category 1 with an acute M-factor of 100
Also as discussed in Section 5.5, it is proposad#the reliable 7-day NQE for Lemna gibba of
0.00037 mg/L (from Arniet al.(2015)(77) for chronic aquatic hazard classificatid his is in the

range 0.0001 mg/l <NOE€0.001 mg/l, and since thifensulfuron-methyl is ‘r@apidly
degradable’ according to CLP criteria, it shoulcclzssified as:

Chronic Category 1 with a chronic M-factor of 100

In conclusion..:
Aquatic Acute category 1; H400: Very toxic to agatic life

Acute M-factor = 100
Aquatic Chronic category 1; H410: Very toxic to guatic life with long lasting effects
Chronic M-factor = 100

RAC evaluation of aquatic hazards (acute and chronic)

Summary of the Dossier Submitter’s proposal

TSM is a pesticidal (herbicidal) active substance, currently listed in Annex VI to CLP. The
existing harmonised entry includes a classification for the environment as Aquatic Acute 1;
H400 - Very toxic to aquatic life and Aquatic Chronic 1; H410 - Very toxic to aquatic life
with long lasting effects. The DS proposed to retain this classification and to add separate
acute and chronic M-factors of 100 and 100, respectively.

The DS indicated aquatic plants as the most sensitive trophic level. Based on available
data, the DS proposed an environmental hazard classification as Aquatic Acute 1 (H400)
with an M-factor of 100 based on acute aquatic toxicity for Lemna gibba (7d E:C50 =
0.0011 mg/L), and Aquatic Chronic 1 (H410) with an M-factor of 100, based on chronic
aquatic toxicity for Lemna gibba (7d NOE:C = 0.00037 mg/L) and being not rapidly
degradable.
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Degradation

Based on two reliable aqueous hydrolysis studies, the DS indicated that TSM is
hydrolytically stable at certain pH and temperatures but to also degrade rapidly at others.
At the more environmentally realistic temperature of 20°C, hydrolysis DTsos were 6.3 days
at pH 4, 199 days at a neutral pH 7 and 23.4 days at pH 9 (Wardrope, 2011). According
to another aqueous hydrolysis study (Simmonds and Buntain, 2012) conducted at 25°C,
DTsos were 2.4, 137 and 7.1 days at pH 4, 7 and 9 respectively. The DS considers that
hydrolysis half life is not consistently <16 days for all environmentally relevant pH,
therefore TSM screens as stable to hydrolysis.

Aqueous photolysis is envisaged to contribute significantly to the degradation of TSM in
certain natural water systems. Based on the results of reliable studies (Ryan, 1986; Lentz,
2001 and Oddy, 2012) photolysis half lives of <16 days could occur - even assuming that
the maximum daylight and summer sunlight at relatively southern latitudes experienced in
the tests did not occur across the EU. However, given the turbid nature of typical EU
surface waters, lack of depth integration and lack of sunshine at northern latitudes and at
other times of the year, the DS concluded that photolysis alone is not sufficiently consistent
to determine TSM as stable to photolysis.

In a ready biodegradation study (Barnes, 2000) (OECD 301B) conducted at pH 7.3 to 7.6
and 19.8 to 22.9°C minimal biodegradation (1 %) of TSM was observed over 29 days.
According to the criteria requiring = 60% of the theoretical CO2 production within 10 days
of achieving 10 % biodegradation, the DS concluded that TSM can be considered as not
readily biodegradable.

Two aerobic water/sediment studies are available. One of them was conducted in two
systems at 20°C in the dark for 182 days (Spare, 2000). The further analysis of the results
from this study derived whole system degradation DTso values of 18.2 - 26.1 days
depending upon the system studied and calculation method (van Beinum and Beulke,
2006). A second aerobic water/sediment study was conducted in two systems at 20°C in
the dark for 104 days. Whole system degradation DTsos for TSM were calculated to be 17.6
- 32.3 days in the system studied and with the calculation method used (Simmonds, 2012).
The geomean DTso across the 4 systems studied was 22.8 days. Mineralisation rates were
low at <3 to <9%. Dissipation of TSM from the water column to the sediment was low in
all the systems studied (max 1.08% found in sediment). A large number of mainly
hydrolysis and photolysis degradants have been isolated from the water/sediment systems,
some at >10% in the water phase. No major degradants (>10%) occurred in sediment.
However, as the aquatic toxicity of the degradants is lower than the parent substance TSM,
they are not considered further in relation to the hazard classification of the parent
substance.

Overall, the DS concluded that despite evidence of rapid photolysis under certain aqueous
conditions, the available degradation information does not indicate that TSM is ultimately
degraded (>70%) within 28 days (equivalent to a degradation half-life of <16 days).
Consequently, the DS considered TSM as not rapidly degradable for the purposes of
classification under the CLP Regulation.

Aquatic Bioaccumulation

The log Kow of TSM at 25°C, pH 7 was -1.65 (Huntley and Edgar, 2000). This value is below
the CLP log Kow trigger value of > 4 intended to identify substances with a potential to
bioaccumulate. For any major environmental degradants of TSM, log Kow values were
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modelled using up to four different methods based on the degradants’ structure. All values
of degradants was below the CLP trigger value of > 4, indicating that the potential of
bioaccumulation is very low for TSMand also for its degradants.

In addition to the log Kow, an experimental fish bioconcentration study was provided with
Bluegill sunfish (Lepomis macrochirus) at a nominal concentration of 5 mg/L (Larkin,
1984). The flow-through test design consisted of a 28-days exposure phase followed by a
14-days depuration phase. Water temperature was maintained at 20-22°C and fish were
sampled at regular intervals during the exposure and depuration periods. The calculated
whole fish BCF was <0.8 L/kg on all sampling days during exposure.

Overall, the DS concluded not to consider TSM as having a low potential for bioaccumulation
for the purpose of classification.

Aquatic Toxicity

The ecotoxicological tests results for TSM from available acute and chronic studies are
summarised in the following table and sections. Only the valid acute and chronic studies
on TSM which are relevant for hazard classification purposes are included in the following
table and relevant endpoints from these studies are discussed in further detail below. Since
TSM is considered as not rapidly degradable and degradants are not as toxic as the parent
substance, degradants are not considered further in relation to the aquatic hazard

classification of TSM.

Test organism / _ _
guideline, test Sho(r;nt:;r;;te)sult Lon(ge::;r:i;:;: ult Reference
method
Fish
Rainbow trout
. 96-h LCso = >100 mg/L ) Hall, C.L.
(Oncorhync/hus mykiss) (nominal) (1983a)
Leporma e sy | 9670 LCso = >100 mg/L ] Hall, C.L.
p ’ (nominal) (1983b)
Rainbow trout 21-d NOEC = 250 Baer. K.N
(Oncorhynchus mykiss) mg/L (mean (19’91') '
/ OECD 204 measured)
Aquatic invertebrates
Water flea (Daphnia
magna) 48-h ECso = 470 mg/L ) Wetzel
/U.S. EPA 1600/4- (mean measured) (1986)
85/012
Water flea (Daphnia
magna) 48-h ECso = >970 mg/L ) Hutton
/ OECD 202, U.S. EPA (mean measured) (1989a)
72-2
Larvae (Chironomous | 48-h ECso = >100 mg/L Juckeland
riparius) / OECD 235 (nominal) (2012)
Water flea (Daphnia 21-d NOEC = 100
magna) mg/L (mean Hutton
/ OECD 202, U.S. EPA g (1989b)
724 measured)
Algae
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M.T.
Pseudokirchneriella _ ) _ Douglas
subspicata / OECD 24m4§Lh(rI1Ecr)(‘r:1i(i)nal)1 7 15\0 /t (Nnoolfrfnal)S and J.W.
201, U.S. EPA 122-2 9 9 Handley
(1987)
Pseudokirchneriella
subspicata 120-h ECso = >0.0157 102%'1h5§?f§/[ Hicks, S.L.
/ U.S. EPA-FIFRA 122- | mg/L (initial measured) Lo (1995)
2 & 123-2 (initial measured)
120-h ECso = >0.0263
Anabaena flos-aquae / | mg/L (initial measured) 120-h NOEC = Hicks. S.L
U.S. EPA-FIFRA 122-2 120-h ECso = >0.0263 0.0263 mg/L (19235)' '
& 123-2 mg/L (initial measured) | (initial measured)
168-h EbCso = >0.0173
Navicula pelliculosa / mg/L (initial measured) 168-h NOEC = Hicks. S.L
U.S. EPA-FIFRA 122-2 24-48-h E:Cso = 0.00116 mg/L (19;35)' '
& 123-2 0.00162 mg/L (mean (mean measured)
measured)
Skeleonema costatum 120-h NOEC = .
/ U.S. EPA-FIFRA 122- nlé?Lh(iE‘%gl‘ngéggdS) 0.0175 mg/L H'g‘;;)?)""
2 & 123-2 (initial measured)
Anabaena flos-aquae / 72;:15230;25751'%;35/ L | 72-96-h NOE:.C = B:,Iearé’azl‘"
U.S. EPA / OPPTS = <0.59 mg/L !
850.5400 96-h ECso = 0.825 (mean measured) J.P., Ward,
) mg/L (mean measured) T.J. (1999)
Aquatic macrophytes
Duckweed (Lemna
minor) / Draft OECD
guideline for testing 14-d ECso = 0.0013 14-d NOE,C = Douglas,
chemicals “"Duckweed, mg/L (nominal) 0.0005 mrg/L M.T and
static growth inhibition 14-d E/Cso = 0.002 .(nominal) Handley, J,
test”, EPA pesticide mg/L (nominal) W. (1988)
assessment guidelines
122-2 and 123-2
Duckweed (Lemna rrllg/-f (E;E:)a; r?lfaos?ﬁgg) 14-d NOE.C = KaF? TVIUCk’
gibba) / U'g' EPA 123~ | " 14-d E:Cso = 0.00087 (rr?éggoriza”;?r/éd) Samel, A.,
mg/L (mean measured) (1995)
Porch, J.R.,
Duckweed (Lemna _ Kendall,
gibba) / U.S. EPA 4-d ECso = 0.0032 04(;?)0N13En€|g_/L T.2.,
OPPTS 850.4400, mg/L (nominal) '(nominal) Krueger,
OECD 221 H.O.
(2011a)
Duckweed (Lemna _
gibba) / U.S. EPA 850, 7-d ErC50 = 0.0011 076%(';]3075519_/'_ Arnie et al.
OCSPP Guideline mg/L (mean measured) (m;aan measured) (2015)
850.4400, OECD 221
Ceratophyllum _ 14-d NOE:C = Hoberg,
demersum / similar to mgl/T_-((jrrEéESnO r;e3azs'x,|1r5ed) <2.4 mg/L (mean J.R.
OECD measured) (2011a)
Elodea canadensis / 14-d ECso = 0.0217 14-d NOE/C = Hoberg,
similar to OECD mg/L (mean measured) <0.058 mg/L J-R.
(mean measured) (2011b)
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Myriophyllum ) _ 14-d NOE/C = Hoberg,

aquaticum / similar to mled(nEqreCaS?] :ngélsﬁZ;d) <0.22 mg/L J.R.
OECD 9 (mean measured) (2011¢)
Vallisneria americana / 14-d E-Cso = 0.0011 <})46%5205Errcn =/L Hc;bsrg,
similar to OECD mg/L (mean measured) (me.an measu?ed) (20.11.d)
Myriophyllum spicatum |  14-d E:Cso = 0.0516 13;)‘12'\(‘)053'_: Flobera,
/ similar to OECD mg/L (mean measured) (mean' measgured) (20'11'e)

Based on available data, the DS concluded that TSM is most toxic to aquatic macrophytes.
The DS stressed that although two acute fish toxicity studies (Hall, 1983a&b) were
considered unreliable during the recent EFSA peer review, other evidence, including from
a prolonged toxicity test and from TSM formulation studies on fish, suggests that the
herbicide TSMis of low acute toxicity to fish. Also, the DS pointed out that no “true” chronic
toxicity study on fish is available. However, the available prolonged 21-days study is
considered sufficient to indicate a low chronic toxicity to fish. Despite this, the degree of
difference between the available macrophyte toxicity endpoints and those for fish,
invertebrates and even algae, indicate that acute and chronic classifications based only on
macrophyte endpoints would be protective of other trophic groups and no consideration of
surrogate approaches is required.

The DS identified that of the species tested, Lemna gibba appears, from the studies by
Kannuck and Samel (1995) and Arnie et al. (2015), to be most sensitive with acute E:Csos
of 0.00087 to 0.0011 mg/L and chronic NOE:Cs of 0.00023 to 0.00037 mg/L, both based
on mean measured concentrations over 14 or 7 days. However, during the EFSA peer
review of TSM, the Kannuck and Samel study was considered unreliable due to concerns
that the ELISA and HPLC methods used to measure TSMwere not sufficiently accurate or
discriminatory regarding the parent substance and degradants. The original DAR (1996)
Lemna minor study by Douglas and Handley (1988) was also considered unreliable in the
EFSA peer review since it did not include analytical verification of test concentrations. The
higher tier study on Lemna gibba by Porch et al. (2011) which made use of variable
exposure and recovery durations is also considered unreliable for risk and hazard
assessment in the EFSA peer review.

Due to the concerns expressed in the EFSA Conclusion (2015) relating to the earlier Lemna
studies, it was proposed to use the next lowest aquatic macrophyte endpoints for
Vallisneria americana (Hoberg, 2011d) for interim hazard assessment. These were an
acute 14-days ErCso of 0.0011 mg/L and a chronic 14-day NOE:C of <0.00025 mg/L, both
based on mean measured concentrations. The 2015 EFSA Conclusion meanwhile stated
that further data (especially a reliable Lemna sp. study on TSM) were still required to assess
and conclude on the risk to aquatic organisms from the active substance. This was
submitted in the form of the Arnie et al. (2015) study on Lemna gibba.

The DS does not consider that the Vallisneria americana endpoints should be used in
isolation, particularly given there is not an accurate NOE:C (<0.00025 mg/L). The Lemna
gibba study by Kannuck and Samel (1995) may well also not be entirely accurate in its
determination of measured concentrations (although it was otherwise performed and
reported reliably). Therefore, the DS concluded that the recently submitted Arnie et al.
(2015) study on Lemna gibba was considered fully reliable and relevant for aquatic hazard
classification. The DS proposed to classify TSMas:
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Aquatic Acute 1 (H400) based on the mean measured Lemna gibba 7-days E-Cso of 0.0011
mg/L. As this value is in the range of 0.001 mg/L <L(E)Cso <0.01 mg/L, the acute M-factor
should be 100. The proposed value for acute classification is the same as the 14-days
measured E:Cso for V. americana. This value is slightly lower than, but still in the same
range as the potentially unreliable 14-days nominal E:Cso for L. minor (0.002 mg/L) and
slightly higher than the potentially unreliable 14-days measured E:Cso for L. gibba (0.00087
mg/L) from Kannuck and Samel (1995).

Aquatic Chronic 1 (H410) based on the substance being not rapidly degradable and the
mean measured Lemna gibba 7-days NOE:C of 0.00037 mg/L. As this value is in the range
of 0.0001 mg/L <NOEC =<0.001 mg/L, the proposed M-factor is 100. The value used for
chronic classification is slightly higher than the imprecise ‘less than’ NOE:C of <0.00025
mg/L proposed for V. americana and the potentially unreliable 14-days measured NOE:C
(0.00023 mg/L) for L. gibba from Kannuck and Samel (1995). It is however slightly lower
than the potentially unreliable 14-days nominal NOE:C for Lemna minor (0.0005 mg/L).
However, the values are still in the same range for determining the chronic M-factor.

Comments received during public consultation

Four MSCA and two individuals have submitted comments on the environmental part of the
DS’s proposal. All of them agree with the proposed classification of TSMas Aquatic Acute 1
(M=100) and Aquatic Chronic 1 (M=100) without further justification.

Assessment and comparison with the classification criteria

Degradation

RAC agrees with the DS’s proposal that TSMdoes not meet the criteria for “rapid
degradability” following the current CLP guidance degradation criteria. Based on available
hydrolysis, photolytic degradation studies, results obtained in a biodegradation study and
aerobic natural water/sediment systems studies,RAC agrees with the DS’s conclusion that
available degradation information does not indicate that TSMis ultimately degraded
(>70%) within 28 days (equivalent to a degradation half-life of <16 days). Consequently,
TSMis considered to be not rapidly degradable for the purposes of classification under the
CLP Regulation.

Aquatic Bioaccumulation

TSMhas a log Kow of -1.65 (at pH 7) which is below the CLP trigger of > 4. Additionally,
this was confirmed in an experimental study on Bluegill sunfish where the whole fish
bioconcentration factor (BCF) was <0.8 L/kg and substantially less than the CLP BCF trigger
of 500. Therefore, RAC agrees with the DS’s conclusion that the substance has a low
potential for bioaccumulation.

Aquatic Toxicity

RAC agrees that the herbicide TSMis most toxic to aquatic macrophytes. RAC notes that
two acute fish toxicity studies (Hall, C.L., 1983a&b) were considered unreliable by the DS,
however, it agrees with the DS that TSMhas a low acute toxicity in fish. RAC also agrees
with the DS that the available prolonged 21-day study is sufficient to indicate a low chronic
toxicity in fish. Finally, RAC agrees with the DS’s judgement that the most reliable and

117



ANNEX 1 - BACKGROUND DOCUMENT TO RAC OPINION ON THRENSULFURON-METHYL

relevant study to assess and conclude on the risk and hazard to aquatic organisms from
the active substance is the Arnie et al. (2015) study on Lemna gibba.

Acute toxicity

RAC agrees with the DS that the lowest, most reliable acute (short-term) result for aquatic
acute classification of TSMis a 7-day E:Cso of 0.0011 mg/L, based on mean measured
concentration for aquatic plants (Lemna gibba).

Chronic toxicity

RAC agrees with the DS that the lowest most reliable chronic (long-term)result for aquatic
chronic classification of TSMis a 7-day chronic NOE-C=0.00037 mg/L, based on mean
measured concentrations for aquatic plants (Lemna gibba).

Conclusion on classification

TSMis considered to be not rapidly degradable and does not fulfil the criteria for
bioaccumulation. Based on the available and most reliable information, RAC is of the
opinion that TSMshould be classified as:

Aquatic Acute 1 based on an E:Cso = 0.0011 mg/L for Lemna gibba. As this acute toxicity
value falls within the range of 0.001 < L(E)Cso < 0.01 mg/L, the acute M-factor is 100.

The proposed classification is in line with another reliable acute toxicity study for Vallisneria
americana (Hoberg, 2011d) with the same ECs0=0.0011 mg/L value.

Aquatic Chronic 1 based on being not rapidly degradable and a NOE:C = 0.00037 mg/L
for Lemna gibba. The is in line with another reliable chronic toxicity study for Vallisneria
americana (Hoberg, 2011d) with a chronic NOE:C < 0.00025 mg/L.

As this chronic toxicity value falls within the range of 0.0001 < NOEC < 0.001 mg/L, the
chronic M-factor is 100.
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6 OTHER INFORMATION

No other relevant information available.
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8 ANNEXES

Annex 1: Information on environmental degradants ® thifensulfuron-methyl

Table 1: Environmentally relevant degradant codes lad locations

Substance Compartments of relevance

Thifensulfuron-methyl (a.s.) Soil, surface water

IN-A4098 (triazine amine)
AKA CGA 150829, AE F059411

IN-A5546 (2-thiophenecarboxylic acid, 3
(aminosulfonyl)-methyl)

IN-JZ789 (O-desmethyl thifensulfuron

Soil, surface water, groundwater

"Soil, surface water

Soil, surface water, groundwater

acid)

IN-L9223 (2-acid-3-sulfonamide) Soil, surface wagmoundwater
IN-L9225 (thifensulfuron acid) Soil, surface watgroundwater
LTetr?j)26 (O-desmethyl thifensulfuron- Soil, surface water

IN-V7160 (triazine urea) Soil, surface water

IN-W8268 (thiophene sulphonimide) Soil, surfaceavagroundwater
2-acid-3-triuret Soil, surface water, groundwater
IN-RDF00 Surface water

IN-B5528 Surface water

IN-D885¢

Surface water

Environmental fate studies have been conducteti®dégradants stated below:

IN-L9225/TH-A (thifensulfuron acid)
IN-L9223/TP-SA-A (2-acid-3-sulfonamide)
IN-JZ789(0O-desmethyl thifensulfuron acid)
IN-V7160/TA-U (triazine urea)

IN-A4098/MM-TA (triazine amine; 2-amino-4-methoxyrfethyl-1,3,5-triazine) also referred
to as CGA 150829, AE F059411

IN-W8268/TP-SI (thiophene sulfonimide)

IN-A5546
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IN-L9226/DM-TH (O-desmethyl thifensulfuron-methylydroxy-TM)

2-acid-3-triuret
IN-B5528

Aquatic toxicity data on degradants of thifensufwmethyl are included in the following Table:

Table 2: Aquatic toxicity data on degradants of thiensulfuron-methyl

Duration and test

Acute toxicity

Species Endpoint Toxicity value Reference
compound
Fish
Acute toxicity
IN-LO225 >1.0 mg/L (mm) (1999)
Acute toxicity
>
IN-L9225 (DuPont) 120 mg/L- (mm) (2001)
Acute toxicity (1999)
P >1.1 mg/L (mm)
Acute toxicity >0.94 mg /L (mm) (1999)
IN-JZ789 i '
yv TR © Rar']”bor‘]"’ ”:];I: ;| osnricso
cute toxicity ncor hynchus mykiss
IN-VT160 >1.0 mg /L (mm) (1999)
Acute toxicity
IN-A4098 (DuPont) >200 mg/L (nom) | (1988)
Acute toxicity
IN-A4098 (DuPont) >0.93 mg/L (mm) | (1999)
Acute toxicity
IN-W8268 (DuPont) >115 mg/L. (mm) (2000)
Aquatic invertebrates
Acute toxicity Hutton, D.G
IN-L9225 > 0.044 mg/L (nom) | (1989)
Acute toxicity Samel, A (1999)
IN-LO225 >0.8 mg/L (mm)
Acute toxicity 48 hr EGo Samel, A
IN-L9225 (DuPont) >130 mg/L (mm) (2001)
Acute toxicity >1.2 mg/L (mm) Samel, A (1999)
IN-L9223 Water flea(Daphnia
Chroni - magna) Vinken, R.,
ronic toxicity Wydra, V.
IN-L9223 (TSM) 31 mg/L (nom) (2007a)
NOEC
Chronic toxicity Samel, A.
IN-L9223 (DuPont) 13 mg/L (mm) (2000)
Acute toxicit
u Xicity >1.1 mg/L (mm) Hoke, R.A
IN-JZ789 48 hr EGo (1999)

>1.3 mg/L (mm)

Samel, A (1999)
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Duration and test . . -
compound Species Endpoint Toxicity value Reference
IN-V7160
Chronic toxicity Vinken, R.,
IN-V7160 (TSM) 31 mg/L (nom) Wydra, V.
NOEC (2007b)
Chronic toxicity Hoke. R.A.
IN-V7160 (DuPont) 11 mg/L. (mm) (2001)
Acute toxicity Samel. A.
IN-A4098 (DuPont) >99 mg/L (mm) (1999)
Acute toxicity 48 hr EGo Heusel, R.,
IN-A4098 (DuPont) >100 mg/L (nom) \CI;VeIIer:, (|_)|
osch, H.
(1998)
Chronic toxicity Grade, R.,
32 mg/L (nom) Wydra, V.,
IN-A4098 (TSM) NOEC Moll, M. (2006)
Chronic toxicity Samel. A.
IN-A4098 (DuPont) 97 mg/L (mm) (1999)
Acute toxicity Samel. A.
IN-W8268 (DuPont) 48 hr EGo >125 mg/L (mm) (2000)
Algae
Toxicity Sloman T.L
IN-LS225 ECso (72 h) >1.02 mg/L (mm) (1999)
- 33.4 mg/L (nomkell
Toxicity EvCso (72 h) densityg (nomy: Sloman, T.L.
IN-L9225 (DuPont 2001
(BuPon ECo(72h) | 365mglL (nom) | 200
Toxicity Sloman T.L
IN-L9223 >1.3 mg/L (mm) (1999)
Toxicit FG (721
|N-Jz7g9 >1.28 mg/L (mm) Sllgggan i
Green microalgae ( )
Toxicity (Pseudokirchneriella Sloman T.L
IN-V7160 subcapitata) ECo (72 1) >11 mg/L (mm) (1999)
Toxicity S. Pawlowski,
>100 mg/L (hom) V. Wydra
IN-A4098 (TSM) (2006a)
o EuCso and ECso Heusel, R.,
Toxicity Weller, O.,
IN-A4098 (DuPont) (72h) >100 mg/L- (nom) Gosch, H.
(1998)
Toxicity Sloman, T.L
> , T.L.
IN-A4098 (DuPont) 10mg/L(nom) 1 599)
Toxicity Scenedesmus EnCso and ECso .
IN-A4098 (DuPont) subspicatus (72 h) > 90 mg/L (nom) | Rufli, H. (1987)
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Duration and test

compound Species Endpoint Toxicity value Reference
Toxicity E,Cso, E:Cso and Vinken, R.,
! >100 mg/L (nom) Wydra, V
- EyCso (72 h ydra, V.
IN-W8268 (TSM) vCso (72 h) (20070)
29.9 mg/L (nomgell
Toxicity EoCso (72 h) densityg (nomg (Szlggnoa;n, TL.
IN-W8268 _
(DuPont) ECso (72 h) | 31.6 mg/L (nom) (submitted for
Green microalgae renewal)
o (Pseudokirchneriella .
Toxicity subcapitata) ExCso, E:Cso and ;89 rgg/ L (norr;) Vinken, R.,
IN-L9226 (TSM) E,Cso(72h) | Pased on 89.1% Wydra, V.
purity (2007d )
Toxicity ExCso (72 h) | 48 mg/L (mm)
IN-A5546 Hoberg, J.R.
(DuPont) ECso (72 h) | >110 mg/L (mm) (2007)
Toxicity EC 4 EC
2-acid-3-triuret Y 5(()7612nh)E * | >100 mg/L (nom) | Falk S. (2012)
(TSM)
Aquatic macrophytes
Toxicity 14 d EGo >1 mg/L (mm) Sll_%r\?:ns-ré"
IN-L9225 ECso >1 mg/L (mm) (1997)
Boeri, R.L.,
Toxicity 14 d EGo 36.76 mg/L (mm) Wyskiel, D.C.,
IN-L9225 (DuPont) 14 d ErGo 82.2 mg/L (mm) Ward, T.J.
(2001)
Toxicity 14 d EGo >1 mg/L (nom) Sloman T.L,
IN-L9223 E:Cso >1 mg/L (nom) (1999)
Toxicity 1iggyEEéf5° >172.1 mg/L (nom) Sloman, T.L.
IN-L9223 (DuPont) E.Cso >172.1 mg/L (nom) (2001b)
T
Toxicity 14 d EGo >1 mg/L (nom) Sloman T.L,
IN-JZ789 E/Cso >1 mg/L (nom) (1999)
Toxicity Duckweed(Lemna 14 day EBCso
IN-J2789 gibba) andEGo | >100 mg/L (nom) | Soman T.L.
(2001a)
(DuPont) ECso
Toxicity 14 d EGo >10 mg/L (nom) Sloman T.L,
IN-V7160 E:Cso >10 mg/L (nom) (1999)
Toxicity 12233:52(:50 >100 mg/L (nom) Sloman, T.L.
IN-V7160 (DuPont) ECo 0 >100 mg/L (nom) (2001c)
T
. S. Pawlowsky.
Toxicity '
7-day EGo >100 mg/L (nom) V. Wydra
IN-A4098 (TSM) (2006b)
Toxicity 14 day ECso Sloman, T.L.,
IN-A4098 and EGo >10 mg/L (nom) Leva, S.E.
(DuPont) ECso (1998)
Toxicity 7 day ECso Sowig, P.
IN-A4098 (DuPont) 7 day ECso >100 mg/L- (nom) (2002)
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Duration and test . . -
compound Species Endpoint Toxicity value Reference
Toxicity 7-day ECso 30.3 mg/L (nom) Vinken R., V.
IN-W8268 (TSM) 7 day ECso >100 mg/L (nom) Wydra (2007¢€)
Toxicity 14 day ECso | >100 mg/L (nom) . TL
IN-W8268 14 day EG | 39.5 mg/L (nom) °{§§35,) o
(DuPont) E/Cso >100 mg/L (nom)
0.17 mg/L (mm) Vinken. R
Toxicity 7-day ECso | 0.31 mg/L (mm) V{/“y der’; v
IN-L9226 (TSM) 7 day ECso (endpoints corrected (2007'f) '
for 89.1% purity)
Toxicity
IN-L9226 (a1”4";2’r:§zrs) >37.5 mg/L (mm) S'O(’;(‘;"&)T""
(DuPont) P
Toxicity 7-day ECso
IN-A5546 7dayECso | >40.4 mg/L (mm) S'o(rzngg‘s)T'L'
(DuPont) 7 day BCso
Toxicity
) . 7-day ECso Weber K.
2-acid-3-triuret >100 mg/L (nom)
7d C 2012
(TSM) ay ECso (2012)
Toxicity 7-day ECso chand har. &
IN-B5528 7dayECso | >119.52 mg/L (nom) a'ZzBi%? arn
(Dupont) 7 day ECso

A number of endpoints are greater than values.Ag@icant has stated that because of limited malteniailability,
the original studies were conducted with rather toaximum concentrations. The highest possible masmi
concentration was used to ensure that safety ahttabolite was adequately demonstrated. As thiaseno mortality,
immobility, or inhibition above 50% seen in thesedées, the RMS deemed it acceptable to use theselpoints as
limit values.
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