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Part A.

1 PROPOSAL FOR HARMONISED CLASSIFICATION AND LABELLING

1.1 SUBSTANCE
Table 1: Substance identity.

Substance name:

Chlorsulfuron;
2-chloro-N-[[(4-methoxy-6-methyl-1,3,5-triazin-2-
yl)amino]carbonyl]lbenzenesulphonamide

EC number: 265-268-5

CAS number: 64902-72-3

Annex VI Index number: 613-121-00-4

Degree of purity: >960 g/kg

Impurities: No relevant impurities for classification®.

1.2 HARMONISED CLASSIFICATION AND LABELLING PROPOSAL

Table 2: The current Annex VI entry and the proposed harmonised classification.

CLP Regulation

Current entry in Annex VI, CLP Regulation

Aquatic Acute 1, H400
Aquatic Chronic 1, H410

Current proposal for consideration by RAC

Aquatic Acute 1, H400
Aquatic Chronic 1, H410

M-factor (acute): 1000
M-factor (chronic): 100

Resulting harmonised classification (future
entry in Annex VI, CLP Regulation)

Aguatic Acute 1, H400
Aquatic Chronic 1, H410

M-factor (acute): 1000
M-factor (chronic): 100

1 SANCO0/198/08-final from 28 September 2010



http://clp-inventory.echa.europa.eu/TranslationsPopUp.aspx?SubstanceID=63365&IndexNum=613-121-00-4
http://clp-inventory.echa.europa.eu/TranslationsPopUp.aspx?SubstanceID=63365&IndexNum=613-121-00-4
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1.3

Table 3: Proposed classification according to the CLP Regulation.

PROPOSED HARMONISED CLASSIFICATION AND LABELLING BASED
ON CLP REGULATION CRITERIA

CLP Hazard class Proposed Proposed SCLs Current Reason for no
Annex | classification and/or M- | classification ¥ | classification ?
ref factors
No Conclusive but
2.1. Explosives e Not applicable None not sufficient for
classification T
classification
No . .
2.2. Flammable gases classification Not applicable None Data lacking
No . .
2.3. Flammable aerosols classification Not applicable None Data lacking
L No . .
2.4, Oxidising gases classification Not applicable None Data lacking
No . .
2.5. Gases under pressure classification Not applicable None Data lacking
2.6. Flammable liquids No — Not applicable None Data lacking
classification
No Conclusive but
2.7. Flammable solids A Not applicable None not sufficient for
classification o
classification
Self-reactive substances No . .
2.8. and mixtures classification Not applicable None Data lacking
s No . .
2.9. Pyrophoric liquids classification Not applicable None Data lacking
No Conclusive but
2.10.  |Pyrophoric solids A Not applicable None not sufficient for
classification e
classification
. Conclusive but
Self-heating substances and| No . -
2.11. mixtures classification Not applicable None not syf_flu_ent for
classification
Substances and mixtures No Conclusive but
2.12.  which in contact with water e Not applicable None not sufficient for
: classification N
emit flammable gases classification
e - No . .
2.13.  [Oxidising liquids classification Not applicable None Data lacking
No Conclusive but
2.14.  (Oxidising solids A Not applicable None not sufficient for
classification o
classification
. . No . .
2.15.  [Organic peroxides classification Not applicable None Data lacking
2.16. Substance and mixtures No Not applicable None Data lacking

corrosive to metals

classification
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CLP Hazard class Proposed Proposed SCLs Current Reason for no
Annex | classification and/or M- classification ? | classification 2
ref factors
No Conclusive but
3.1. Acute toxicity - oral A Not applicable None not sufficient for
classification T
classification
No Conclusive but
Acute toxicity - dermal A Not applicable None not sufficient for
classification T
classification
No Conclusive but
/Acute toxicity - inhalation A Not applicable None not sufficient for
classification T
classification
No Conclusive but
3.2. Skin corrosion / irritation e Not applicable None not sufficient for
classification e
classification
Serious eye damage /eye | No . Conclus_i\{e but
3.3. R e Not applicable None not sufficient for
irritation classification T
classification
. s No . .
3.4. Respiratory sensitisation classification Not applicable None Data lacking
No Conclusive but
3.4. Skin sensitisation e Not applicable None not sufficient for
classification e
classification
No Conclusive but
3.5. Germ cell mutagenicity . Not applicable None not sufficient for
classification o
classification
No Conclusive but
3.6. Carcinogenicity . Not applicable None not sufficient for
classification T
classification
No Conclusive but
3.7. Reproductive toxicity e Not applicable None not sufficient for
classification e
classification
Specific target organ No Conclusive but
3.8. pect r9 g e Not applicable None not sufficient for
toxicity —single exposure classification S
classification
Specific target organ No Conclusive but
3.9. toxicity — repeated A Not applicable None not sufficient for
classification N
exposure classification
3.10.  |Aspiration hazard No R Not applicable None Data lacking
classification
Aquatic Aquatic
| ) | Acute 1; H400 | M-factor (acute): | Acute 1; H400
a1 Haz_ar ous to the aquatic Aquatic 1000 Aquatic i
environment - M-factor s
Chronic 1; S\ Chronic 1;
H410 (chronic): 100 H410
5.1. Hazardous to the ozone No Not applicable None Data lacking

layer

classification

Including specific concentration limits (SCLs) and M-factors
Data lacking, inconclusive, or conclusive but not sufficient for classification
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Labelling:

Signal word: Warning

Hazard pictogram:

GHS09: Environment

Hazard statement:
H410: Very toxic to aquatic life with long lasting effects

Precautionary statements: No precautionary statements are proposed since precautionary statements
are not included in Table 3.1 of Annex VI of Regulation EC no. 1272/2008.

Proposed notes assigned to an entry:

None
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2 BACKGROUND TO THE CLH PROPOSAL

2.1  HISTORY OF THE PREVIOUS CLASSIFICATION AND LABELLING

Chlorsulfuron was approved in 2009 for Annex I listing under Council Directive 91/414/EEC, with
Greece as Rapporteur Member State.

Chlorsulfuron is listed in Annex VI of the Regulation (EC) No 1272/2008 of the European Parliament
and of the Council of 16 December 2008 on classification, labelling and packaging of substances and
mixtures (CLP Regulation) with the classifications as Aquatic Acute 1; H400 and Aquatic Chronic 1,
H410.

2.2 SHORT SUMMARY OF THE SCIENTIFIC JUSTIFICATION FOR THE CLH
PROPOSAL

Physico-chemical properties

For chlorsulfuron, no re-evaluation of classification and labelling has been proposed regarding
physical and chemical properties.

Human Health

For chlorsulfuron, no re-evaluation of classification and labelling has been proposed regarding human
health.

A proposal for Car. Cat. 2; H351, limited evidence of a carcinogenic response, was made in the EFSA
review based on an increase in unilateral Leydig Cell Tumours. The Dossier Notifier (DS) evaluated
the information presented in the assessment of chlorsulfuron under Directive 91/414/EEC and
information submitted in regard to carcinogenicity by DuPont that, to the industry knowledge, was
not reviewed. Based on the fact that there was no statistically significant increase in the overall
(unilateral and bilateral) tumour incidence, the DS thinks that this proposed classification is not
warranted.

Environment

According to available data chlorsulfuron should be classified as Aquatic Acute 1; H400 and
Aguatic Chronic 1; H410 as it is not readily biodegradeable and due to its acute effect on algal/aquatic
plants at a concentration <1 mg a.s./L.

The 2nd ATP to CLP Regulation (Commission Regulation (EU) No 286/2011 of 10 March 2011
amending, for the purposes of its adaptation to technical and scientific progress, Regulation (EC) No
1272/2008) brought in new criteria for classification of long-term hazards to the aquatic environment
(e.g. use of chronic toxicity data in classification and separate M factors for acute and chronic
toxicity). The environmental hazard assessment was performed in order to determine the acute M-
factor and chronic M-factor, currently not included in Annex VI of CLP Regulation.

23 CURRENT HARMONISED CLASSIFICATION AND LABELLING

2.3.1 CURRENT CLASSIFICATION AND LABELLING IN ANNEX VI, TABLE 3.1
IN THE CLP REGULATION

Aguatic Acute 1; H400

Aguatic Chronic 1; H410

2.3.2 CURRENT CLASSIFICATION AND LABELLING IN ANNEX VI, TABLE 3.2

IN THE CLP REGULATION
N; R50/53
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24 CURRENT SELF-CLASSIFICATION AND LABELLING

2.4.1 Current self-classification and labelling based on the CLP Regulation criteria

According to the information found in C&L Inventory database (database contains classification and
labelling information on notified and registered substances received from manufacturers and
importers; http://www.echa.europa.eu/web/guest/information-on-chemicals/cl-inventory-database), 64
companies notified the classification and labelling of chlorsulfuron. All companies, which notified
classification and labelling according to the requirements of article 40 of CLP Regulation, classify
chlorsulfuron as:

Aguatic Acute 1, H400
Agquatic Chronic 1, H410

3 JUSTIFICATION THAT ACTION IS NEEDED AT COMMUNITY LEVEL

No need for justification (cf. Article 36(3) CLP Regulation as chlorsulfuron is an active substance
regulated by Regulation (EC) 1107/2009.


http://www.echa.europa.eu/web/guest/information-on-chemicals/cl-inventory-database
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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: 265-268-5

EC name: Chlorsulfuron

CAS number: 64902-72-3

CAS name: 2-chloro-N-[[(4-methoxy-6-methyl-1,3,5-triazin-2-
yl)amino]carbonyl]benzenesulfonamide

IUPAC name: 1-(2-chlorophenylsulfonyl)-3-(4-methoxy-6-methyl-

1,3,5-triazin-2-yl)urea

CLP Annex VI Index number:

613-121-00-4

Molecular formula:

C12H1,CINSO,S

Molecular weight range: 357.8 g/mol
Structural formula: Cl
ST S ’
00 o N?N
CH,
1.2 COMPOSITION OF THE SUBSTANCE
Table 5: Constituents (non-confidential information).
Constituent Typical concentration Concentration range Remarks

Chlorsulfuron >960 g/kg

No range, since minimal -
purity stated

Current Annex VI entry: chlorsulfuron
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Table 6:

Impurities (non-confidential information).

Impurity

Typical concentration

Concentration range

Remarks

No relevant impurities for
classification (according
to SANCO/198/08-final
from 28 September 2010)

The chlorsulfuron
specifications were
considered provisional at
the time of inclusion into
Annex | of 91/414 EEC.
Hence, in December 2009
an application for
establishment a final
reference specification for
chlorsulfuron technical
was submitted to the
evaluating MS France.
France issued an
addendum to the DAR
reviewing the reference
specifications including a
proposal for removal of
the impurities IN-A4097
(chlorosulfonamide) and
IN-A4098 (4-methoxy-6-
methyl-1,3,5-triazine-2-
amine) as toxicological
relevant impurities in
April 2010 (Chlorsulfuron
Addendum 2, Annex C
after Annex | listing.
Report on the finalisation
of the reference
specifications). The
amended specifications
and petition for removal
of the impurities
IN-A4097
(chlorosulfonamide) and
IN-A4098 (4-methoxy-6-
methyl-1,3,5-triazine-2-
amine) as toxicological
relevant were noted at the
Standing Committee on
the Food Chain and
Animal Health on

28 September 2010

Current Annex VI entry: None

Table 7: Additives (non-confidential information).

Additive Function Typical Concentration range | Remarks
concentration

No additives - - - -

Current Annex V1 entry: None
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1.2.1 Composition of test material

The purity of the test substance is given in each test description when appropriate. Ranges are as
follow:

Physico-chemical properties tests: 97.18 to 99.93%
Mammalian toxicology: 93.8 to ~100%
Ecotoxicology: 95.4 to 99.5%

The purity of the samples used for physico-chemical, toxicological and ecotoxicological testing are in
the range from 93.8 to 100%.

Initial toxicological testing was done with laboratory samples of the active substance as no industrial
process was in place during the early testing days of chlorsulfuron and may therefore have lower
purity than the current specifications requires.



CLH REPORT FOR Chlorsulfuron

1.3 PHYSICO-CHEMICAL PROPERTIES

The following summary information was extracted from the Draft Assessment Report Vol. 3,
Annex B.2 ‘Physical and chemical properties’.

Table 8: Summary of physico - chemical properties.

Property Value Reference Comment (e.g., measured
or estimated)

State of the substance at | Solid

20°C and 101.3 kPa

Physical state, colour, Both technical and PAI material | Moore, L.A. chlorsulfuron

odour are white, crystalline solids. 2003b

GLP

They both have a slight organic
solvent (xylene) odour due to

(DuPont-10643,
Revision No. 1),

purity: 98.0% - 98.5%

small amounts (<0.5%) of reviewed in
residual solvent remaining in DAR, Vol. 3,
the solid. Annex B1-5,
B.2.1.7,B.2.1.8,
B.2.1.9
Melting/freezing point Average melting point range: Moore, L.A. chlorsulfuron
GLP 171.5-174°C 2003b

(DuPont-10643,
Revision No. 1),

purity: 98.0% - 98.5%

reviewed in

DAR, Vol. 3,

Annex B1-5,

B.2.1.1
Boiling point Not applicable Chlorsulfuron is a solid at

ambient temperature.

Temperature of As the melting point samples Moore, L.A. chlorsulfuron
decomposition approached liquification, the 2003b

purity: 98.5%

GLP white powder turned yellow (DuPont-10643,
throughout the melt. Revision No. 1),
Thermogravimetric analysis reviewed in
demonstrated weight loss DAR, Vol. 3,
starting at 150°C, which Annex B1-5,
continued during and after the B.2.1.3
melt. Differential Scanning
Calorimetry showed an
endothermic transition
corresponding to decomposition
of the material after the melt.
Relative density 1.48 g/mL (at 23°C) Moore, L.A. chlorsulfuron
GLP 1.495+0.001 g/mL 2003b purity: 97.18% - 98.5%
(at 20.5 + 0.5°C) (DuPont-10643,

Revision No. 1)
Huntley, K.
2001b
(DuPont-6282),
reviewed in
DAR, Vol. 3,
Annex B1-5,
B.2.14
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Property

Value

Reference

Comment (e.g., measured
or estimated)

Vapour pressure

2.3+10™ Torr equal to
3.1+ 107 Paat 25°C
(extrapolated from

Schmuckler, M.E.
1992a
(GIPC-22-CA),

chlorsulfuron
purity: 99.1%

measurements between 132.2°C | reviewed in
and 167.5°C) DAR, Vol. 3,
Annex B1-5,
B.2.15
Volatility, Calculated values at 20°C: Moore, L.A. Calculation
Henry’s law constant 5.0x 10" Pax m®x mol*atpH5 | 2002a Chlorsulfuron has very low
35x 10 Paxm3xmoltatpH 7 | (DuPont-7217), tendency of volatilization
3.2x10Paxm?xmoltatpH9 | reviewed in from aqueous solutions.
DAR, Vol. 3,
Annex B1-5,
B.2.1.6

Surface tension
GLP

73.1+ 0.9 mN/m at
20.5 + 0.06°C

Huntley, K. 2001a
(DuPont-6281),
reviewed in

DAR, Vol. 3,
Annex B1-5,
B.2.1.24

Chlorsulfuron is not
characterized as a
surface-active substance.
purity: 97.18%

Water solubility
GLP

Solubility at 20°C and
pH 5: 0.876 g/L
pH7: 12.5¢/L

pH 9: 134 g/L

Huntley, K. 2002
(DuPont-6284),
reviewed in
DAR, Vol. 3,
Annex B1-5,
B.2.1.12

chlorsulfuron
purity: 99.4%

Partition coefficient

n-octanol/water

The study determined the n-
octanol/water partition
coefficient (Po,,) of
chlorsulfuron at two

Schmuckler, M.E.
1992b

(AMR 1224-88,
Revision No. 1),

(Values are the average of
measurements at the two
concentrations 1 & 10

ppm)

concentrations (1 ppm & 10 reviewed in Radiochemical purity of
ppm) and at pH 5, 7 and 9. The | DAR, Vol. 3, carbonyl **C-chlorsulfuron:
values found at 25°C are: Annex B1-5, 96%
pH 5. Py, =2.13; B.2.1.14 Chemical purity of
log Poy = 0.33 chlorsulfuron:
pH 7: Py, =0.102; approx. 100%
log Poy =-0.99 Specific activity:
pH 9: P,, = 0.0387; 76.8 uCi/mg
10g pow = -1.41
Flash point Not applicable Not applicable as the
melting point of
chlorsulfuron is not below
40°C.
Flammability No propagation occurred. Gravell, R.L. chlorsulfuron
GLP Chlorsulfuron is not considered | 2001

highly flammable under the
conditions of the test.

(DuPont-4478,
Revision No. 1),
reviewed in
DAR, Vol. 3,
Annex B1-5,
B.2.1.20

purity: 97.18%

Explosive properties

GLP

Thermal sensitivity (effect of a
flame): negative

Gravell, R.L.
2001

chlorsulfuron
purity: 97.18%
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Property

Value

Reference

Comment (e.g., measured
or estimated)

Mechanical sensitivity (shock):
negative

(DuPont-4478,
Revision No. 1),

Chlorsulfuron is not
expected to have explosive

Mechanical sensitivity reviewed in properties.
(friction): negative DAR, Vol. 3,
Annex B1-5,
B.2.1.23
Self-ignition temperature | Chlorsulfuron has no self- Gravell, R.L. chlorsulfuron
GLP ignition temperature. 2001 purity: 97.18%

(DuPont-4478,
Revision No. 1),
reviewed in
DAR, Vol. 3,
Annex B1-5,
B.2.1.21

Oxidising properties

Considering the molecular
structure and the composition of
chlorsulfuron, oxidizing
properties are not expected.

Moore, L.A. 2004
(DuPont-14653),
reviewed in
DAR, Vol. 3,
Annex B1-5,
B.2.1.25

Structural argument

Granulometry

According to Regulation (EC)
1107/2009 granulometry is not
required for active substances.
Thus, no study or end-point has
been provided.

Stability in organic
solvents and identity of
relevant degradation
products

No data on stability.

Solubility in organic
solvents

Solubilities at 20°C:

Moore, L.A. 1992
(AMR 2375-92),

chlorsulfuron
purity: 99.93%

Solubility ; X . .
GLP Solvent (g/L) reviewed in Chlorsulfuron is readily
n-hexane 0.0024 DAR, Vol. 3, soluble in all organic
isopropanol 16 Annex B1-5, sol\_/ent_s f-}xcgpt n-hexane in
toluene 238 B.2.1.13 which it is slightly soluble.
methanol 15
acetonitrile 21
ethyl acetate 25
acetone 37
dichloromethane 140
Dissociation constant pK,=3.4 Schmuckler, chlorsulfuron
GLP M.E., Moore, purity: 99.93%
L.A., Wilds, J.C.
1992
(AMR 2367-92),
reviewed in
DAR, Vol. 3,
Annex B1-5,
B.2.1.18
Stability in water Hydrolysis of chlorsulfuron was | Dietrich, R.F., A 31-day test was
Hydrolysis rate of significant only at pH 5 with a McAleer, N.C. conducted with two
purified a.s. first order half-life of 1989 radiolabeled forms of
approximately 23 days at 25°C. | (AMR 1455- chlorsulfuron at pH 5, 7
At pH 7 and 9, chlorsulfuron 89.161-1), and 9 in sterilized buffered
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Property Value Reference Comment (e.g., measured
or estimated)
was essentially stable reviewed in aqueous solutions kept in
comprising 96-99% of the total | DAR, Vol. 3, darkness at 25°C.
applied radioactivity after Annex B1-5, Chlorsulfuron is
31 days of incubation at 25°C. B.2.1.15 moderately hydrolyzing at
pH 5 and slightly
hydrolyzing at pH 7 and 9.
Stability in water AtpH 7 and pH 9, Dietrich, R.F. A 31-day test was
Photochemical chlorsulfuron was quite stable McAleer, N.C. conducted with two
degradation of purified in both irradiated and 1989 radiolabeled forms of
a.s non-irradiated solutions tested, | (AMR 1455- chlorsulfuron at pH 5, 7
Direct photo- with >95% of recovered 89.161-2), and 9 in sterilized buffered
transformation radioactivity present as reviewed in aqueous solutions exposed
chlorsulfuron after 31 days. DAR, Vol. 3, to summer sunlight.
At pH 5, chlorsulfuron Annex B1-5, Chlorsulfuron is
degraded with an average half- | B.2.1.16 moderately photolytically
life of 23 days for the degradable at pH 5. At pH
non-irradiated 7 and 9 it is considered
[phenyl(U)-**C]chlorsulfuron photolytically stable.
and 18 days for the irradiated
[triazine-2-**C]chlorsulfuron
solutions. The major
contributing factor in the
degradation of chlorsulfuron at
pH 5 samples is hydrolysis.
Quantum yield of direct Quantum efficiency in water: Moore, L.A. Data collected only at pH 5
photo-transformation in 5.225 x 10™ 2003a asatpH7 &9
water DTs, ranged from 89 days at (Du_Pont—7_219), chlorsulfuron exhibits no
30° latitude (summer) to reviewed in measurable
2010 days at 60° latitude DAR, Vol. 3, photodegradatlon in water
(winter) Annex B1-5, Whe_n subjected to natural
B.2.1.17 sunlight.
Stability in air, Overall OH rate constant: Moore, L.A. Atkinson calculation
photochemical oxidative | koy = 2.5194 x 102 cm® x 2002b
degradation Indirect molecule® x sec™? (DuPont-7218),
photo-transformation DTs, = 50.945 hours reviewed in
(using [OH] = 1.5 x 10° DAR, Vol. 3,
molecules/cm® and assuming Annex B1-5,
B.2.1.19

12-hour daylight)

Spectra of purified a.s.
GLP

UV/VIS, *H NMR, **C NMR,
MS, and IR spectra are
consistent with the proposed
chemical structure of
chlorsulfuron.

UV/VIS spectra: No
absorbance maxima (Amax)
above 290 nm were observed at
any pH, for aqueous solutions
of chlorsulfuron, at
concentrations of 10.3 and
30.9 pug/mL.

Huntley, K. 2001c
(DuPont-6283)
Moore, L.A.
2003c
(DuPont-11256),
reviewed in

DAR, Vol. 3,
Annex B1-5,
B.2.1.10

chlorsulfuron
purity: 97.18% - 99.4%

Viscosity

Not applicable
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2 MANUFACTURE AND USES

2.1 MANUFACTURE
Not relevant for Classification and Labelling.

2.2 IDENTIFIED USES

Agriculture.

3 CLASSIFICATION FOR PHYSICO-CHEMICAL PROPERTIES

Not evaluated in this dossier.

4 HUMAN HEALTH HAZARD ASSESSMENT

The following summary information was extracted, in part, from the Chlorsulfuron Draft Assessment
Report Vol. 3, Annex B.6 ‘Toxicology and metabolism’ and/or the EFSA Scientific Report (2008)
201, 1-107. In cases where the Draft Assessment Report (DAR) was not clear or contained the same
information, the study summaries from the industry (DuPont) or the original reports were compared
and used. New information or information that may not have been discussed in the EFSA review
process are highlighted.

4.1 Toxicokinetics (absorption, metabolism, distribution and elimination)

4.1.1 Non-human information

Chlorsulfuron was rapidly absorbed after oral administration to rats, but to a lower extent in females
(~71%) than in males (~84%). It was widely and uniformly distributed, and chlorsulfuron did not
show any potential for bioaccumulation. Excretion occurred mainly via the urine, but also via the
faeces (up to 27%). The main compound excreted was the parent, and only two minor metabolites
were identified (IN-A4097 (2-chlorobenzenesulfonamide) and IN-A4098 (2-amino-4-methoxy-6-
methyl-1,3,5-triazine)). The metabolic pathway is hydrolytic cleavage of the sulfonylurea bridge of
the parent (Shrivastava, S.P. (1980); Hunt, O.R. (1981)).

Investigations were conducted using different dosing regimens in male and female Sprague-Dawley
(CD) rats. These included administration of [phenyl(U)-"*C]chlorsulfuron by:

A) intravenous injection (0.11 mg/kg bw),
B) a single oral gavage low dose (16 mg/kg bw),

C) preconditioning for 21 days with 100 ppm (ca. 10 mg/kg bw/day) of unlabeled chlorsulfuron
in the diet followed by a single oral gavage low dose (16 mg/kg bw) of radioactive
chlorsulfuron, or,

D) a single oral gavage high dose (3000 mg/kg bw)

Another investigation was conducted in male Sprague-Dawley (CD) rats that were preconditioned on
a diet of 2500 ppm (ca. 125 mg/kg bw/day) of non-radiolabeled chlorsulfuron for 21 day followed by
a single gavage dose of radiolabeled chlorsulfuron at 26.4 mg/kg bw.

Absorption

Absorption was based on a summation of radioactivity in the tissues, as well as the level of
radioactivity appearing in the urine (as a surrogate for the plasma). At the low dose, absorption of
chlorsulfuron represented 61-95% of the applied dose. With the high dose, oral absorption was
53-68% of the applied dose. Plasma levels were not monitored over time; however, absorption was
rapid as indicated below by urinary elimination (see below). According to the EFSA Scientific Report
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(2008), slight differences in absorption were observed between males and females (~84% in males
and ~71% in females). No data on dermal absorption was available for an assessment.

Excretion

The majority of the radioactivity was excreted via the urine within 24 hrs after low dose
administration, and was essentially complete by 48 hrs. Urinary elimination was more prolonged at
the high dose. Most radioactivity was eliminated via the urine, regardless of sex, dose level or
duration of the test substance administration. Faeces represented a less significant elimination
pathway (3.9-27.56% of the radioactivity) for all groups tested. No radioactivity was detected in the
expired air. No significant differences were revealed with regard to dose level or mode of
administration. As mentioned above, the elimination of chlorsulfuron based on the urinary excretion
of radioactivity, was shown to be more rapid at the low dose (elimination Ty,=7.6-15.3 hrs)
compared to the high dose (elimination Ty, = 20.1-33.33 hrs).

Distribution

Chlorsulfuron was uniformly distributed in the rat tissues after both single oral low or high dose
administration and after repeated low doses. In comparing the radioactive levels detected in the tissues
and organs following single and repeated low dose administration of **C-chlorsulfuron to rats, it was
concluded that there is no potential for chlorsulfuron accumulation in the rat.

Metabolism

The major portion of radioactivity excreted was found to be intact chlorsulfuron (49-76% of the
radioactivity in the urine, higher values reported in the preliminary test). Only two metabolite were
definitively identified: IN-A4097 (2-chlorobenzenesulfonamide) and IN-A4098 (2-amino-4-methoxy-
6-methyl-1,3,5-triazine). Thus, the main metabolic pathway observed for chlorsulfuron in rats was
hydrolytic cleavage of the sulfonylurea bridge to form IN-A4097 and IN-A4098.

Total radioactive recovery in these metabolism studies ranged between 76.64 to 99.84% of the applied
radioactivity (after 72 or 168 hrs).
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Figure 1

Proposed metabolic pathway of chlorsulfuron in the rat
(* denotes position of **C radiolabel)
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Chlorsulfuron (DPX-4189)
(urine, major & feces, minor)

Hydrolysis

2-chlorobenzenesulfonamide (IN-A4097)
(urine, minor)

4.1.2 Human information

No data available.

4.1.3 Summary and discussion on toxicokinetics
See Section 4.1.1.

4.2 ACUTE TOXICITY

Not evaluated in this dossier.

2-amino-4-methoxy-6-methyl-
1,3,5-triazine (IN-A4098)
(urine, minor)

4.3 SPECIFIC TARGET ORGAN TOXICITY - SINGLE EXPOSURE (STOT SE)

Not evaluated in this dossier.
4.4 IRRITATION

4.4.1 SKkin irritation

Not evaluated in this dossier.

4.4.2 Eye irritation

Not evaluated in this dossier.
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4.4.3 Respiratory tract irritation

Not evaluated in this dossier.

4.5 CORROSIVITY
Not evaluated in this dossier.

4.6  SENSITISATION

Not evaluated in this dossier.

4.7 REPEATED DOSE TOXICITY

Not evaluated in this dossier.

4.8 SPECIFIC TARGET ORGAN TOXICITY (CLP REGULATION) —
REPEATED EXPOSURE (STOT RE)

Not evaluated in this dossier.

4.9 GERM CELL MUTAGENICITY (MUTAGENICITY)
Not evaluated in this dossier.

4.10 CARCINOGENICITY
Not evaluated in this dossier.

4.11 TOXICITY FOR REPRODUCTION
Not evaluated in this dossier.

4.12 OTHER EFFECTS
Not evaluated in this dossier.

5 ENVIRONMENTAL HAZARD ASSESSMENT

5.1 DEGRADATION

The environmental fate properties assessment for chlorsulfuron is based on the Draft Assessment
Report, the Addendum to the Draft Assessment Report and the EFSA Scientific Report on the peer

review of chlorsulfuron.

All the studies on the fate and behaviour of chlorsulfuron in the environment were performed under

GLP and according to EPA, OECD or equivalent guidelines.

Table 9: Summary of relevant information on degradation
Property Method Results Remarks Reference
Stability U.S. EPA Pesticide Hydrolysis of chlorsulfuron | [Phenyl(U)-**C] | Dietrich,
Hydrolysis Assessment Guidelines is significant only at pH 5. chlorsulfuron, R.F.
Subdivision N, 161-1 Chlorsulfuron is essentially | 11.5 uCi/mg, McAleer,
stable at pH 7 and pH 9. At | radiochemical N.C. (1989)
pH 5, first-order half-life is | purity >95% AMR 1455-
~23 days at 25°C. [Triazine-2-"*C] |89.161-1
chlorsulfuron, reviewed in
radiochemical Vol. 3.
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Property Method Results Remarks Reference
purity >95%. Annex BS,
B.8.4.1
Aqueous U.S. EPA Pesticide Photolysis is not a major [Phenyl(U)-**C] |Dietrich,
photolysis Assessment Guidelines degradation process for chlorsulfuron, R.F.,
Subdivision N, 161-1 chlorsulfuron at pH 5, pH 7, |11.5 pCi/mg, McAleer,
or pH 9 at 25°C. Radiochemical ~ |N.C. (1989)
AtpH 7 and pH 9, purity >95%. AMR 1455-
chlorsulfuron is quite stable | [Triazine-2-"C]  |89.161-2
in irradiated and non- chlorsulfuron, reviewed in
irradiated solutions tested, | 15.2 pCi/mg, DAR,
with >95% of recovered Radiochemical Vol. 3,
radioactivity present as purity >95%. Annex B8,
chlorsulfuron after 31 days. B.8.4.2

At pH 5, chlorsulfuron
degrades with an average half
-life of 23 days for the non-
irradiated
[phenyl(U)-**C]chlorsulfuron
and 18 days for the irradiated
[triazine-2-**C]chlorsulfuron
solutions. The major
contributing factor in the
degradation of chlorsulfuron
at pH 5 samples is hydrolysis.
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Property Method Results Remarks Reference
Soil photolysis | U.S. EPA Pesticide Chlorsulfuron degrades ina | [Phenyl(U)-**C] Hawkins,
Assessment Guidelines dry irradiated alkaline soil chlorsulfuron, D.R.,
Subdivision N, 161-3 with DTsp and DTy values of |11.5 uCi/mg, Kirkpatrick,
GLP 62.2 and 207 days and is Radiochemical D., Dean,
relatively stable in purity >95%. G.M,
non-irradiated systems. [Triazine-2-C] Mellor, S.
chlorsulfuron, (1990)
15.2 uCi/mg, AMR 1563-
Radiochemical 89 reviewed
purity >95%. In DAR,
Vol. 3,
Annex B8,
B.8.1.3.3
Biodegradation |Procedure C.4-C Not readily biodegradable chlorsulfuron Barnes, S.P.
Ready (Commission Regulation |according to criteria of purity: 97.18% (2001)
biodegradability |(EC) No 440/2008) and OECD 301B. DuPont-
OECD 301B. 6705
GLP reviewed in
DAR,
Vol. 3,
Annex B8,
B.8.4.3.1
Aerobic SETAC Guideline Chlorsulfuron degraded in an |Phenyl(U)-**C] | Van-
water/sediment | Procedures for Assessing | alkaline aerobic sediment chlorsulfuron, Nguyen, A,
the Environmental Fate & |system with DTso and DTgy  |61.70 uCi/mg, Theilacker,
Ecotoxicity of values of 21 and 69 days in | Radiochemical W. (2003)
Pesticides Part 1.8.2 the water phase and 26 and | purity >95%. DuPont-
(1995); OECD Draft 87 days in the total system. | [Triazine-2-*C]  [4593
Guidelines for the Testing chlorsulfuron, reviewed in
of Chemical under Aerobic 15.2 uCi/mg, DAR,
and Radiochemical Vol. 3,
Anaerobic Transformation purity >95%. Annex B8,
in Water-Sediment B.8.4.3.2
Systems, Section 3, N. 308
(April 2002).
GLP
SETAC Europe (1995), Chlorsulfuron degraded in an | [Phenyl(U)-**C]
OECD 308 (2002), U.S. acidic aerobic water/sediment | chlorsulfuron:
EPA 162-4 (1995), OPPTS |system with DTy, and DTeo | 60.39 pCi/mg Tunink, A.
835.4300 (2008) values of 54.6 and 181.4 days | Radiochemical (2010 b)
GLP in the water phase and 66.7 | purity 97.8% DuPont-
and 221.5 days in the total [Triazine-2-1%C]  |27915,
system. chlorsulfuron, Revision
51.05 uCi/mg, No.2
Radiochemical reviewed in
purity 98.7%. DAR
Addendum,
Vol. 3,
Annex B8,
B.8.5.3.2
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Property Method Results Remarks Reference
Aerobic soil SETAC (1995), OECD Chlorsulfuron degraded in an |[Phenyl(U)-**C] |Ryan, D.L.,
degradation Guideline for Testing of alkaline aerobic soil with chlorsulfuron: McMillan,
(laboratory Chemicals: Aerobic and DTso and DTy values of 232 |61.7 uCi/mg J.A. (2002)
conditions) Anaerobic transformation |and 771 days. Radiochemical DuPont-
in Soil (Draft 1999) purity >95% 4498
GLP [Triazine-2-C]  |reviewed in
chlorsulfuron, DAR,
66.0 uCi/mg, Vol. 3,
Radiochemical Annex B8,
purity >95%. B.8.1.1.1
OECD 307 (2002), Chlorsulfuron degraded in [Phenyl(U)-*C]
SETAC Europe (1995), five aerobic sgils of varying | chlorsulfuron: )
OPPTS 835.4100 (2008), |PH and organic matter 60.39 uCi/mg Tunink, A.
U.S. EPA 162-1 (1982)  |content with DTe, values Radiochemical (2010 2)
GLP ranging from 13.5t0 72.0 | purity 97.8% DuPont-
days and DT, values from | [Triazine-2-*C] 27603
44.8 to 239.1days. chlorsulfuron, reviewed in
51.05uCi/mg,  [DAR
Radiochemical ~ |Addendum,
purity 98.7%. Vvol. 3,
Annex B8,
B.8.2.2.1.1
Terrestrial Field |U.S. EPA Pesticide Chlorsulfuron DT, = Phenyl(U)-*C] Dietrich,
Dissipation Assessment Guidelines 2.5-70.1 days; DTgg=8.3- [chlorsulfuron: R.F., Taylor,
Subdivision N, 164-1. 232.9 days 23.8 uCi/mg G.T. (1990)
GLP Radiochemical AMR 1417-
purity >95% 89
[Triazine-2-*C]  |Rhodes,
chlorsulfuron, B.C. (1994)
15.2 uCi/mg, AMR 2266-
Radiochemical 91
purity >95%.

5.1.1 Stability

Hydrolysis

Hydrolysis of chlorsulfuron is significant only at pH 5. The first order half-life of chlorsulfuron was
~23 days at 25°C. Chlorsulfuron was essentially stable at pH 7 and pH 9. No hydrolysis product was
found at significant concentrations under the conditions of this test; 96-99% of the total applied
radioactivity remained as chlorsulfuron after 31 days of incubation at ~25°C. Hydrolytic processes are
not expected to be major contributing factors in the environmental degradation of chlorsulfuron at pH
7 and pH 9. The major hydrolysis products for [phenyl(U)-**C]chlorsulfuron were IN-A4097 (2-
chlorobenzenesulfonamide), IN-JJ998 (N-[(N-carbamoylcarbamimidoyl)carbamoyl]-2-
chlorobenzenesulfonamide), IN-M6957 (2-chloro-N-[(4-hydroxy-6-methyl-1,3,5-triazin-2-
yl)carbamoyl]benzenesulfonamide) and a product identified as “ring-opened acetyl triuret
chlorsulfuron”. The major hydrolysis products observed for [triazine-2-**C]chlorsulfuron were IN-
A4098 (4-methoxy-6-methyl-1,3,5-triazine-2-amine), IN-F5475 (6-methyl-1,3,5-triazine-2,4-diol)
(maximum 9%) and a product identified as “ring-opened acetyltriuret chlorsulfuron”.
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Dissociation constant
Chlorsulfuron is a weak acid herbicide with a pKa of 3.4.

Aqueous photolysis

Photolysis is not a major degradation process for chlorsulfuron at pH 5, pH 7 or pH 9 at 25°C. At pH
7 and pH 9, chlorsulfuron was quite stable in both irradiated and non-irradiated solutions tested, with
>95% of recovered radioactivity present as chlorsulfuron after 31 days. At pH 5, chlorsulfuron
degraded with an average half-life of 23 days for the non-irradiated [phenyl(U)-**C]chlorsulfuron and
18 days for the irradiated [triazine-2-**C]chlorsulfuron solutions. The major contributing factor in the
degradation of chlorsulfuron at pH 5 samples is hydrolysis. Direct phototransformation is not
expected to be a major contributing factor in the environmental dissipation of chlorsulfuron. The
quantum efficiency in water for photolysis of chlorsulfuron was estimated to be 5.225 x 10 The
half-life of chlorsulfuron ranged from 89 days at 30° latitude (summer) to 2010 days at 60° latitude
(winter). Data was calculated for chlorsulfuron in solution at pH 5.

Soil photolysis

Chlorsulfuron degraded in a dry irradiated alkaline soil with DT, and DTy values of 62.2 and
207 days and was relatively stable in non-irradiated systems with only insignificant evolution of
¥C0,. Mineralisation for the phenyl-labeled chlorsulfuron was significant with 8.0% evolving as
¥C0O, by Day 31 in the irradiated system. Formation of IN-V7160 (1-(4-methoxy-6-methyl-1,3,5-
triazine-2-yl)urea) (maximum 7%) occurred only in irradiated systems treated with triazine labeled
chlorsulfuron, indicating that sunlight may contribute to the formation of this degradation product.
Other principal degradation products of chlorsulfuron in the photolytic soil study (none >10%) were
observed included IN-A4097 (2-chlorobenzenesulfonamide), IN-A4098 (4-methoxy-6-methyl-1,3,5-
triazine-2-amine), and IN-M6957 (2-chloro-N-[(4-hydroxy-6-methyl-1,3,5-triazin-2-
yl)carbamoyl]benzenesulfonamide).

5.1.2 Biodegradation
5.1.2.1 Biodegradation estimation

5.1.2.2 Screening tests

Ready biodegradability

The ready biodegradability of chlorsulfuron was assessed in the CO, evolution test (Modified Sturm
test). Mean cumulative CO, production by mixtures containing chlorsulfuron was at most 4% of the
theoretical value by the end of the test on Day 29. Substances are considered to be readily
biodegradable in this test if CO, production is equal to or greater than 60% of the theoretical value
within 10 days of achieving the 10% level. Chlorsulfuron does not meet this criterion and is therefore
not considered to be readily biodegradable.

5.1.2.3 Simulation tests

Water/sediment systems

Two studies describing the biodegradation of chlorsulfuron in aerobic water/sediment systems have
been conducted.

The first study (DuPont-4593; Van-Nguyen, A., Theilacker, W. 2003; DAR, Vol. 3, Annex B8,
B.8.4.3.2) was conducted in two unique water/sediments. The first system was from Mill Stream Pond
(UK) with water and sediment pH values of 8.1 and 7.8, respectively. The second system was from
Cavrini Farm Pond (ltaly) with water and sediment pH values of 7.5 and 8.3, respectively. The
majority of the radioactivity remained initially in the water phase, but by study termination was
almost evenly divided between the water and sediment phases in the Mill Stream system. In the
Cavrini system the majority of the radioactivity (>80%) remained in the water phase throughout the
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duration of the study. Carbon dioxide evolution from [**C]chlorsulfuron was measurabled ranging
from 0.7%-1.9% AR in the Mill Stream system and from 2.0-2.9% AR in the Cavrini system. From
the combined data for the phenyl- and triazine labeled material for the Mill Stream system, the DT,
and DTy, values for chlorsulfuron were 21 and 69 days in the water phase and 26 and 87 days in the
total system, respectively. For the Cavrini system, the calculated DTs, and DTg values for
chlorsulfuron were 282 and 973 days in the water phase and 375 and 1250 days in the total system,
respectively. These values were extrapolated beyond 120 days and should be treated with caution due
to the anaerobic nature of the system.

In the Mill Stream system treated with phenyl-labeled chlorsulfuron, IN-A4097 (2-
chlorobenzenesulfonamide) reached a maximum of 1.1% in the water phase at Day 71 and declined
slightly to 0.9% on Day 100 and reached a maximum of 2.5% in the sediment phase at study
termination. IN-JJ998 (N-[(N-carbamoylcarbamimidoyl)carbamoyl]-2-chlorobenzenesulfonamide)
reached a maximum of 11.4% in the water phase and 2.5%, both at study termination. IN-M6957 (2-
chloro-N-[(4-hydroxy-6-methyl-1,3,5-triazin-2-yl)carbamoyl]benzenesulfonamide) reached a
maximum of 22.2% at Day 70 on the water phase and 18.2% at Day 50 in the sediment phase. In the
Mill Stream system treated with triazine-labeled chlorsulfuron, IN-A4098 (4-methoxy-6-methyl-
1,3,5-triazine-2-amine) remained <1% in the water and sediment phases. IN-F5475 (6-methyl-1,3,5-
triazine-2,4-diol), a degradation product was found at similar levels. IN-JJ998 (N-[(N-
carbamoylcarbamimidoyl)carbamoyl]-2-chlorobenzenesulfonamide) reached maxima of 10.7% and
16.5% in the water and sediment phases, respectively, at study termination. IN-M6957 (2-chloro-N-
[(4-hydroxy-6-methyl-1,3,5-triazin-2-yl)carbamoyl]benzenesulfonamide) reached a maximum 22.2%
in the water phase at Day 71 and 21.6 at Day 50 in the sediment phase. IN-V7160 (1-(4-methoxy-6-
methyl-1,3,5-triazine-2-yl)urea) remained at 0.5% or less throughout the study.

In the Cavrini system overall lower levels of degradation products were found than in the Mill Stream
system, possibly a result of the generally more anaerobic conditions and lower organic content, which
resulted in most of the radioactivity (>80%) remaining in the water phase. Only IN-JJ998 (N-[(N-
carbamoylcarbamimidoyl)carbamoyl]-2-chlorobenzenesulfonamide) and IN-M6957 (2-chloro-N-[(4-
hydroxy-6-methyl-1,3,5-triazin-2-yl)carbamoyl]benzenesulfonamide) were found at 5% or greater in
the total system (only at study termination), with the majority of the compound in the water phase but
at <5%.

The second study (DuPont-27915, Revision No. 2, Tunink, A., 2010; DAR Addendum, Vol. 3, Annex
B8, B.8.5.3.2) was conducted in one acidic water/sediment system under aerobic conditions. This
water had a measured pH of 6.0, and the sediment a pH of 4. The water phase of the test system was
treated with duplicate labels of the test substance, [phenyl(U)-**C] and [triazine-2-**C]chlorsulfuron at
a concentration of 0.3 pg/g water. The test systems were incubated in darkness at 20 + 2°C. Aerobic
conditions were maintained by passing a steady stream of humidified air through the test apparatus.
The flow through systems was designed to trap evolved carbon dioxide (CO,) and volatile organic
compounds. The amount of radioactivity in the water layer decreased over the course of the study
from a mean of 100.3% AR at Day 0 to a mean of 54.0% AR at Day 102. The amount of radioactivity
in the sediment layer increased over the course of the study from a mean of 3.6% AR at Day 0 to a
mean of 30.0% AR at Day 102. Non-extractable residues increased during the study, reaching a mean
maximum of 9.7% AR on Day 102. The amount of **CO, evolved was minimal (<3.7% AR). Since
mass accountability was maintained, volatile organic traps were not sampled. The DTs, and DTy
values for chlorsulfuron in the acidic water phase were calculated to be 54.6 and 181.4 days,
respectively. In the total system the DTs, and DTgg values for chlorsulfuron were 66.7 and 221.5 days,
respectively.

In the phenyl system, transformation products were IN-M6957 (2-chloro-N-[(4-hydroxy-6-methyl-
1,3,5-triazin-2-yl)carbamoyl]benzenesulfonamide), IN-JJ998 (N-[(N-
carbamoylcarbamimidoyl)carbamoyl]-2-chlorobenzenesulfonamide), and IN-A4097 (2-
chlorobenzenesulfonamide), and Triuret, reaching maximum concentrations of 18.9% AR, 2.0% AR,
10.1% AR, and 4.4% AR on Day 102, respectively. In the triazine system, transformation products
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were IN-M6957 (2-chloro-N-[(4-hydroxy-6-methyl-1,3,5-triazin-2-
yl)carbamoyl]benzenesulfonamide), IN-B5528 (4-amino-6-methyl-1,3,5-triazin-2-ol), IN-JJ998 (N-
[(N-carbamoylcarbamimidoyl)carbamoyl]-2-chlorobenzenesulfonamide), IN-V7160 (1-(4-methoxy-6-
methyl-1,3,5-triazine-2-yl)urea), IN-A4098 (4-methoxy-6-methyl-1,3,5-triazine-2-amine), and
Triuret, reaching maximum concentrations of 22.4% AR (Day 102), 7.8% AR (Day 102), 2.0% AR
(Day 102), 0.8% AR (Day 62), 17.8% AR (Day 102), and 13.4% AR (Day 102), respectively.

Aerobic soil metabolism

The biodegradation of **C-chlorsulfuron in soil was investigated in two studies conducted under
aerobic conditions in the laboratory.

In the first study (DuPont-4498, Ryan, D.L., McMillan, J.A., 2002; DAR, Vol. 3, Annex B8,
B.8.1.1.1), “*C-chlorsulfuron was applied to a loam soil from Alfamen, Spain with pH of 8.3 and
OC content of 2.1%. The **C-chlorsulfuron was applied at a nominal rate of 2 ug a.s./g dry soil which
is equivalent to a field use rate of 300 g a.s./ha. The treated soils were maintained under aerobic
conditions and removed at intervals over 120 days; the soils were extracted and analysed to determine
the concentration of chlorsulfuron and metabolites remaining over time. Chlorsulfuron degraded in
the aerobic soil with DTs, and DTy, values of 232 and 771 days, respectively. Mass balance was
maintained throughout the study. At 120 days after treatment, chlorsulfuron accounted for
approximately 66% of the recovered radioactivity. Mineralization to **CO, was significant with
1.9-5.5% recovered at the end of the study. Non-extractable residues were approximately 9% at the
end of the study.

In the second study (DuPont-27603, Tunink, A., 2010; DAR addendum, Vol. 3, Annex B8,
B.8.2.2.1.1) chlorsulfuron was applied to five different soils. The five soils were a sandy loam from
Chesapeake Farms, Maryland, U.S.A. (Mattapex #25), a heavy clay from the Lleida region of Spain, a
sandy clay loam from Nambsheim, France, a sandy loam from Goch, Germany, and a sandy loam
from Suchozebry, Poland. The organic matter content (Walkley-Black method) for these soils was
1.5, 3.1, 2.7, 3.1, and 1.3%, while the pH (1:1; soil: 0.01 M CaCl,) was 4.35, 7.50, 7.01, 5.13, and
5.04, respectively. The test soils were treated with **C-chlorsulfuron at a concentration of 0.5 pg a.s./g
dry weight soil and incubated under aerobic condition and darkness at 20 + 2°C. Soils were removed
at intervals over 120 days and extracted and to determine the concentration of chlorsulfuron and
metabolites remaining over time. The DTs, and DTy, Values for chlorsulfuron in the five soils range
from 12.4 to 71.2 d and 51.0 to 255.9 days, respectively. Mass balance was maintained (92.2% to
106.6% AR) throughout the study. Over the duration of the study, extractability generally decreased
while the non-extractable residues (NER) increased. Mineralization to **CO, was significant with as
much as 10.7% AR measured at the end of the study.

Field soil dissipation
The dissipation behaviour of chlorsulfuron was investigated at field sites.

The first field study (AMR 1417-89, Dietrich, R.F., Taylor, G.T., 1990, DAR, Vol. 3, Annex B8,
B.8.1.2.2.1) treated with **C-chlorsulfuron was conducted in Madera, California, USA on a sandy
loam soil of pH 6.3 and OC (organic carbon) content of 0.2%. The “C-chlorsulfuron was applied at a
nominal rate of 158 g a.s./ha. The application was made to the bare soil surface contained in steel
cylinders. Chlorsulfuron degraded in a field soil with DTsy and DTy, values of 29.0 and 96.3 days,
respectively. Quantifiable levels were not detected after 59 days. No radioactivity was detected below
the 45-60 cm segment, with quantifiable radioactivity detected only in the 0-15 and 15-30 cm
segments, showing that movement into the soil by chlorsulfuron or its degradation products was
relatively insignificant.

The second field study (AMR 2266-91, Rhodes, B.C., 1994; DAR, Vol. 3, Annex B8, B.8.1.2.2.1)
treated with **C-chlorsulfuron was conducted at a field site in Moscow, Idaho, USA on a silt loam soil
of pH 6.1 and OC content of 1.3%. The **C-chlorsulfuron was applied at a nominal rate of
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158 g a.s./ha. The application was made to the bare soil surface contained in steel cylinders.
Chlorsulfuron degraded in the field soil with DTs, and DTy values of 11.2 and 37.1 days,
respectively. Quantifiable levels were not detected after 272 days. No radioactivity was detected
below the 20 cm segment with one exception showing that movement into the soil by chlorsulfuron or
its degradation products was relatively insignificant.

5.1.3 Summary and discussion of degradation
Stability

Chlorsulfuron is a weak acid herbicide with a pKa of 3.4. Aqueous hydrolysis of chlorsulfuron was
significant only in pH 5 buffered solutions with a calculated half-life of approximately 23 days at
25°C and essentially stable in buffered solutions at pH 7 and 9. Photolysis in buffered solution of pH
5 to pH 9 is not a major dissipation process for chlorsulfuron in the environment.

Aerobic soil degradation

Chlorsulfuron degraded in aerobic soil with DTs, values ranging from 13.5 to 232 days and DTy
values from 44.8 to 771 days. Mineralisation was significant ranging from 1.9-10.7% evolving as
CO, over the study duration. O-demethylation of the triazine ring of chlorsulfuron and cleavage of
the sulfonylurea bridge were the predominant initial mechanisms in the degradation of chlorsulfuron
in aerobic soil. The principal degradation products observed were [IN-A4097 (2-
chlorobenzenesulfonamide), IN-A4098 (4-methoxy-6-methyl-1,3,5-triazine-2-amine), IN-JJ998 (N-
[(N-carbamoylcarbamimidoyl)carbamoyl]-2-chlorobenzenesulfonamide) and IN-M6957 (2-chloro-N-
[(4-hydroxy-6-methyl-1,3,5-triazin-2-yl)carbamoyl]benzenesulfonamide).

Surface water/sediment

The behaviour of chlorsulfuron was studied in aerobic water/sediments that were alkaline and acidic
in nature. In alkaline water/sediment systems, IN-JJ998 (N-[(N-
carbamoylcarbamimidoyl)carbamoyl]-2-chlorobenzenesulfonamide) and IN-M6957 (2-chloro-N-[(4-
hydroxy-6-methyl-1,3,5-triazin-2-yl)carbamoyl]benzenesulfonamide) were the major products
observed at 27.4% and 42.5%, respectively in the total system. In the acidic water/sediment system,
IN-A4097 (2-chlorobenzenesulfonamide), IN-A4098 (4-methoxy-6-methyl-1,3,5-triazine-2-amine)
and IN M6957 (2-chloro-N-[(4-hydroxy-6-methyl-1,3,5-triazin-2-yl)carbamoyl]benzenesulfonamide)
were the major products observed at 10.5, 17.8% and 18.9%, respectively in the total system. The
DTs, values for chlorsulfuron in the aerobic alkaline system (Mill Stream system only; Cavrini system
considered more anaerobic in nature) were 21 and 26 days in the water phase and total system,
respectively. In the aerobic acidic system the DTs, values for chlorsulfuron were 54.6 and 66.7 in the
water phase and total system, respectively. Approximately 37% and 67% of the applied chlorsulfuron
remained in the water phase of the alkaline and acidic water/sediment systems at Day-30 and Day-29,
respectively.

The results from the CO, evolution test (Modified Sturm test) demonstrated that chlorsulfuron is not
readily biodegradable. The CO, production for chlorsulfuron was at most 4% of the theoretical value
by the end of the test on Day 29 not achieving the level to be considered readily biodegradable.

The behaviour in aerobic water/sediment systems and the limited production of CO, in the ready
biodegradability test suggests that chlorsulfuron is not rapidly degradable according to the CLP
criteria (CLP Regulation Annex I, point 4.1.2.9).
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5.2 ENVIRONMENTAL DISTRIBUTION

5.2.1 Adsorption/Desorption

The adsorption/desorption behaviour of chlorsulfuron was studied on four soils using a batch
equilibrium procedure at 20°C. The average K, value for chlorsulfuron in the four tested soils was
33.6 mL/g. The average Ky value was 0.38 mL/g. As soil pH decreased, the Ky and K; values
generally increased. The average K value was 0.42 mL/g and the average Ky, was 36.3 mL/g. The
average 1/n value was 0.89, which indicates that non-linearity of adsorption with decreasing
concentration, was significant. Soil pH and organic carbon content were significant factors in the
sorption behaviour of chlorsulfuron with greater adsorption occurring at lower pH and higher OC
content.

5.2.2 Volatilisation

The low vapour pressure of chlorsulfuron of 3.1 x 10”° Pascals (2.3 x 10™ mm Hg) at 25°C indicates
little potential for volatilization and thus it would not be found in significant concentrations in air.
The Henry’s Law constant value of 3.5 x 10" Pa x m® x mol™ calculated from the measured water
solubility in pH 7 buffer of 12.5 g/L and vapour pressure indicates chlorsulfuron has a negligible
vapour pressure above dilute agueous solutions.

5.2.3 Distribution modelling

The low vapour pressure and Henry’s law constant of chlorsulfuron indicate a low potential for
volatilisation of chlorsulfuron under practical conditions of use. The calculation of the second-order
rate constant and associated half-life for the reaction of chlorsulfuron in the gas phase in the
troposphere was made using the method of Atkinson. In addition, the Predicted Environmental
Concentrations in air (PEC,) were also estimated for chlorsulfuron.

Currently, no models have been recommended for the estimation of the predicted environmental
concentrations of chemicals in air. In the absence of a recommended model, volatilisation losses and
predicted concentrations in air were estimated using the volatilisation estimation method developed
by Lyman et al. (1982) as follows:

i, =44x107| —2
' “Koce S5
Where
k, = rate constant for volatilisation, day'l
vp = vapour pressure of chemical in air, mm Hg
Koc = Organic carbon partition coefficient, mL/g
S = solubility, mg/L

The initial daily loss from a treated field are estimated as:
loss=(1-expl—F, |)» 100

Where
loss = percent of applied compound volatilised within 24 hours after application
k, = rate constant for volatilisation, day'l

Parameter Value Units Reference
Water solubility at pH 7 12500 mg/L
Average soil sorption coefficient 36 mL/g DAR, Vol. 3, Annex B8, B.8.2.1a
Vapour pressure at 25°C 2.3x 10 Pa
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| 17x10® | mmHg |

Based on this data and the equations in the table above it can be predicted that < 0.01% of applied
chlorsulfuron would be lost to the atmosphere within 24 hours. This rate of loss is likely to result in
negligible concentrations in air (PEC,;) due to the combination of a low rate of loss as well as the
dilution effects of moving air.

53 AQUATIC BIOACCUMULATION

5.3.1 Aquatic bioaccumulation

The purpose of the fish accumulation study is to determine if pesticide residues accumulate in fish as
human food sources and to determine the magnitude of residue in the edible fish portions. A
fish-bioconcentration study is not required, due to the low log K., which is below the trigger value of
4 (pH =7: log Ky, = 0.102).

5.3.1.1 Bioaccumulation estimation
Since, the log K of chlorsulfuron is lower than the threshold values (CLP Regulation >4), the
potential risk for bioaccumulation in tissues of aquatic organisms is low.

5.3.1.2 Measured bioaccumulation data
No data required (see 5.3.1.1).

5.3.2 Summary and discussion of aquatic bioaccumulation

The measured log K., values for chlorsulfuron were all below the threshold value for
bioaccumulation, i.e. threshold CLP Regulation >4. Therefore, no experimental bioaccumulation data
are required. The potential risk for bioaccumulation of chlorsulfuron in tissues of aquatic organisms
is considered low.

5.4 AQUATIC TOXICITY

The ecotoxicological properties assessment for chlorsulfuron is based on the Draft Assessment
Report, Addendum to the Draft Assessment Report and the EFSA Scientific Report on the peer
review of chlorsulfuron.

All ecotoxicological studies on chlorsulfuron were performed under GLP and according to EPA,
OECD or equivalent guidelines.
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Table 10: Summary of relevant information on aquatic toxicity

Test/Method Test substance Test system Endpoints Reference

purity;

Test concentrations
Fish acute chlorsulfuron 96-hour static LCso Ward, T.J., Wyskeil,
Oncorhynchus | purity: 97.18%; juvenile, >122 mgas./L, | D.C., Boeri, R.L.
mykiss mean measured 10 fish/replicate measured (2001b)
OECD 203; concentration of 3 replicates (limit test) DuPont-5276 reviewed
Commission 122 mga.s./L [treatment in DAR, Vol. 3, Annex
Regulation B9, B.9.2.1
(EC) No
440/2008 -
Method C.1
Deviations:
None
Fish acute chlorsulfuron 96-hour static LCs Ward, T.J., Wyskeil,
Lepomis purity: 97.18%; fingerling, >128 mgas./L, | D.C., Boeri, R.L.
macrochirus mean measured 10 fish/replicate measured (2001a)
OECD 203; concentration of 3 replicates (limit test) DuPont-5136 reviewed
Commission 128 mg a.s./L /treatment in DAR, Vol. 3, Annex
Regulation B9, B.9.2.1
(EC) No
440/2008 -
Method C.1
Deviations:
None
Fish early life chlorsulfuron Flow-through 77-day | NOEC = Pierson, K.B. (1991)
stage toxicity purity: 97.9%; chronic test 32 mgas./L, HLR 494-91, Revision
test, Mean, measured 40 embryos/replicate | measured No. 1 reviewed in
Oncorhynchus | concentrations of 18, 2 replicates/treatment DAR, Vol. 3, Annex
mykiss 32, 66, 120, 250, 470, B9, B.9.2.2
U.S. EPA 72-4 | and 900 mg a.s./L
Deviations:
None
Daphnia acute chlorsulfuron 48-hour static, ECs Ward, T.J., Wyskeil,
Daphnia purity: 97.18%; unaerated >112 mga.s./L, | D.C., Boeri, R.L. (2001
magna Mean, measured 5 daphnids/replicate measured c)
OECD 202; concentrations of 14.8, | 4 replicates/treatment DuPont-5275 reviewed
Commission 24.4,41.2,68.4, and in DAR, Vol. 3, Annex
Regulation 112 mga.s./L B9,B.9.2.1
(EC) No
440/2008 -
Method C.2
Deviations:
None
Daphnia chlorsulfuron 21-day static, NOEC = Hutton, D.G. (1989)
chronic purity: 95.4%; unaerated 12 mg a.s./L, HLR 35-89 reviewed in
Daphnia Mean, measured 4 daphnids/replicate measured, DAR, Vol. 3, Annex
magna concentrations of 12, 10 replicates/ growth B9, B.9.2.2
OECD 202 28, 58, 120, 250, and treatment
Deviations: 480 mg a.s./L
None
Algae acute, chlorsulfuron 72-hour ECs - Blasberg, J., Hicks, S.
Selenastrum purity: 98.2%; algae 0.050 mg L., Stratton, J. L.

capricornutum

Nominal

3 replicates/treatment

a.s./L, nominal,

(1991)
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Test/Method Test substance Test system Endpoints Reference

purity;

Test concentrations
U.S. EPA 122- | concentrations of 0.01, | Cell counts at were cell count AMR 2081-91
2, U.S. EPA 0.018, 0.032, 0.058, made at 120 hr NOEC = | reviewed in DAR,
123-2 and 0.103 mg a.s./L approximately 24, 48, | 0.010 Vol. 3, Annex B9,
None
Algae acute, chlorsulfuron 120-hour ECsy - Boeri, R.L., Wyskiel,
Anabaena flos- | purity: 97.79%; algae 0.609 mg D.C., Ward, T.J. (2000)
aquae Mean, measured 3 replicates/treatment | a.s./L, DuPont-4466 reviewed
OECD 201; concentrations of Cell counts were measured, in DAR, Vol. 3, Annex
U.S. EPA 123- | 0.236, 0.485, 0.961, taken at 24 hour area under the B9, B.9.2.1
2 1.92, and intervals curve
Deviations: 3.95mgas./L
None
Aquatic plants | chlorsulfuron 14-day growth and ECso= Boeri, R.L., Wyskiel,
Lemna gibba, | purity: 97.79%; reproduction 0.00035 mg D.C., Ward, T.J. (2002)
U.S. EPA 122- | Nominal 5 plants with 3 fronds | &S./L, biomass | DuPont-4468 reviewed
2 and 123-2 concentrations of per plant were 0.00069 mg/L, | In DAR, Vol. 3, Annex
Deviations: 0.00006, 0.00012, used/replicate calculated B9, B.9.2.1
None 0.00024, 0.00048, and | 3 replicates/test average McKelvey, R.A. (2011)

0.00096 mg a.s.L

concentration

specific growth
rate

DuPont-33183
reviewed in DAR
Addendum, Vol. 3,
Annex B9, B.9.2.16

Aquatic plants
Lemna gibba,
U.S. EPA
850.4400
(1996), OECD
221 (2006)

Deviations:
None

chlorsulfuron

purity: 99.5%

Test levels for the 4-
hour exposure were
1.2,4.1, 14, 45, 150,
and 500 ug a.s./L;
8-hour exposure
interval were 0.36, 1.2,
4.1, 14, 45, and 150 ng
a.s./L;

24- and 48-hour
intervals were 0.033,
0.11,0.36, 1.2, 4.1, and
14 ngas./L

7-day variable
duration

Exposure intervals
were 4, 8, 24, and
48 hours in duration,
and there were six
test levels for each
exposure interval.
Test concentrations
varied with the
exposure level and
ranged from 0.033 to
500 pg a.s./L along
with an untreated
control.

ECSO (frond count
yield)

0.1 mg/L

(4 h exposure)
0.034 mg/L

(8 h exposure)
0.0087 mg/L
(24 h exposure)
0.001 mg/L

(48 h exposure)

ECSO (frond count

growth rate)

0.307 mg/L

(4 h exposure)
>0.15 mg/L

(8 h exposure)
>0.014 mg/L
(24 h exposure)
>0.014 mg/L
(48 h exposure)

The 48 hour
NOEC, based
on frond count,
biomass, yield
based on frond
count and
biomass, and
growth rate
based on frond
count and

Porch, J.R., Kendall,
T.Z., Krueger, H.O.
(2010 a)
DuPont-28843
reviewed in DAR
Addendum, Vol. 3,
Annex B9, B.9.2.11.2
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Test/Method Test substance Test system Endpoints Reference
purity;
Test concentrations
biomass =
0.00036 mg
a.s./L
Aquatic plants chlorsulfuron 21-day dormancy ECso (dry weight Porch, J.R., Kendall,
Lemna gibba, purity: 99.5% Frond counts were yield) T.Z., Krueger, H.O
OPPTS Nominal made on Days 0, 14, | 0.0072 mg/L (2010 b)
850.4400 concentrations of 1.6, 17,19, and 21. (no clearance DuPont-30213
(1996), 3.1,6.3,13,25, and The pre-exposure and | Period) reviewed in DAR
OECD 221 50 pg as./L exposure periods >0.051mg/L | Addendum, Vol. 3,
(2006) were conducted at 8 + | (clearance Annex B9, B.9.2.11.1
1°C in order to period)
maintain dormancy of
the plants. At the end
of 14 days, the
temperature was
increased to 24 + 2°C
in order to stimulate
resumption of rapid
growth.
Biomass was
determined at the
completion of the
21-day test.
Four plants
containing a total of
12 fronds were
used/replicate.
6 replicates/test
concentration.
5.4.1 Fish

5.4.1.1 Short-term toxicity to fish

The acute toxicity of chlorsulfuron to unfed juvenile rainbow trout, Oncorhynchus mykiss, was
determined in an unaerated, static, 96-hour limit test (Ward, T.J., Wyskeil, D.C., Boeri, R.L. (2001b).
Treatments consisted of a HEPES-buffered dilution water control and a single nominal concentration
of 120 mg chlorsulfuron/L. Three replicates containing 10 fish each were exposed to the treatment
concentration. Test solutions were maintained between 11.5 and 12.4°C. Summaries of cumulative
mortality and sublethal effects are presented in the table below. The mean, measured concentration of
chlorsulfuron was 122 mg a.s./L, which was 102% of the nominal concentration. There were no
mortality or sublethal effects at 122 mg a.s./L. The highest concentration causing no mortality was
122 mg a.s./L and the lowest concentration causing 100% mortality was >122 mg a.s./L.
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Table 11. Observed mortality and sublethal effects of rainbow trout, Oncorhynchus
mykiss, exposed to chlorsulfuron for 96 hours in an unaerated, static, acute test.

Mean, measured Cumulative mortality®®
test item (No. dead / No. at test start)
concentration
(mgas./L) 24 hour 48 hour 72 hour 96 hour
Water control 0/30 0/30 0/30 0/30
Chlorsulfuron:
122 0/30 0/30 0/30 0/30

Total of three replicates. Each replicate contained 10 fish (total 30 fish per test concentration) at test start.
There were no sublethal effects.

Conclusion:The 96-hour LCsy in the rainbow trout was >122 mg chlorsulfuron/L, based on
mean, measured concentrations.

The acute toxicity of chlorsulfuron to unfed fingerling bluegill sunfish, Lepomis macrochirus, was
determined in an aerated, static, 96-hour test (Ward, T.J., Wyskeil, D.C., Boeri, R.L. (2001a)). The
definitive study was conducted with a single nominal concentration of chlorsulfuron of 120 mg/L and
a HEPES-buffered solution water control. Three replicates containing 10 fish were exposed to a
128 mg/L mean, measured concentration of chlorsulfuron. Test solutions were maintained between
22.1 and 23.0°C. Summaries of cumulative mortality and sublethal effects are presented in Tablel2.
The mean, measured concentration of chlorsulfuron was 128 mg a.s./L, which was 107% of the
nominal concentration. There were no mortality or sublethal effects at 128 mg a.s./L. The highest
concentration causing no mortality was 128 mga.s./L and the lowest concentration causing
100% mortality was >128 mg a.s./L.

Table 12. Observed mortality and sublethal effects of bluegill sunfish, Lepomis
macrochirus, exposed to chlorsulfuron for 96 hours in an unaerated, static, acute test.

Cumulative mortality®

Mean, measured test item (No. dead / No. at test start”)

concentration

(Mg a.s/L) 24 hour 48 hour 72 hour 96 hour
Water control® 0/30 0/30 0/30 0/30
Chlorsulfuron:

128 0/30 0/30 0/30 0/30

There were no sublethal effects.
Total of three replicates. Each replicate contained 10 fish (total 30 fish per test concentration) at test start.
HEPES-buffered dilution water control.

Conclusion: The 96-hour LCs in the bluegill sunfish was >128 mg chlorsulfuron/L, based on
mean, measured concentrations.

5.4.1.2 Long-term toxicity to fish

The effects of chlorsulfuron on the early life stages of rainbow trout (Oncorhynchus mykiss) were
determined in a flow-through 77-day chronic test (Pierson, K.B. (1991). A dilution water control and
nominal test substance concentrations of 15.6, 31.3, 62.5, 125, 250, 500, and 1000 mg a.s./L were
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used during the study. A total of 80 embryos (2 replicates of 40 embryos each) were exposed per
concentration level. Test solutions were maintained at 10 + 2°C. Low light intensity (2.5 lux; 16-hour
light:8-hour dark) was maintained during hatching and through swim-up (Day-44). On Day-44
fingerlings were thinned to 15 per replicate (30 fingerlings/treatment level). Light was then increased
to 86-140 lux (16-hour light:8-hour dark) during the remainder of the test. Analytical verification of
chlorsulfuron concentrations was made prior to the beginning of the test. Data on embryo and larval
survival, and length were taken at 44 days. Fingerling survival, length, and wet weight were
determined at 77 days. Mean, measured concentrations of chlorsulfuron were 18, 32, 66, 120, 250,
470, and 900 mg a.s./L and ranged from 90 to 115% of nominal concentrations. All chemical and
physical parameters for the 77-day study were within acceptable ranges. The LCses could not be
calculated since 50% mortality was not observed at the highest test concentration. The MATC was 46
mg a.s./L and the NOEC for rainbow trout exposed to chlorsulfuron for 77 days in a flow-through test
was 32 mg a.s./L based on standard length. The LOEC was 66 mg a.s./L (based on standard length).
Behaviour that could be correlated with toxicity was only noted at 470 and 900 mg a.s./L

A summary of embryo/larval survival (44 days) and fingerling survival, length, and wet weight is
presented in Table 13. .

Table 13. Summary of length, weight, and survival of chlorsulfuron in an early life
stage test with rainbow trout.

Mean Mean
standard wet Embryo/larval Fingerling
length (Day- weight survival survival
Mean, measured test 77)% (Day-77)" (Day-44)° (Day-77)**
item concentration
(mg a.s./L) (cm) (9) No. alive/total (%) | No. alive/total (%)
Water control 3.5 0.66 59/80 74 28/30 93
Chlorsulfuron:

18 3.6 0.70 60/80 75 28/30 93
32 3.4 0.74 55/80 69 30/30 100
66 3.2* 0.67 58/80 73 29/30 97
120 3.2* 0.69 52/80 65 30/30 100
250 3.2* 0.61 61/80 76 30/30 100
470 3.2* 0.47* 50/80 63 29/30 97
900 2.6* 0.16* 52/80 65 25/30 83*

* Statistically significant relative to the control (o = 0.05)

& Based on 77-day data (fingerlings from original 80 embryos were thinned to 30 fingerlings/treatment level on Day 44).
b Kruskal-Wallis test and Mann-Whitney test with a Bonferroni correction for multiple comparisons.

©  Cochran-Armitage test.

Conclusion: The LCs, for rainbow trout exposed to chlorsulfuron for 77 days in a flow-through
test was >900 mg a.s./L. mean measured concentration (the highest rate tested) and the
NOEC based on standard length was 32 mg a.s./L. mean measured concentration.

5.4.2 Aquatic invertebrates

5.4.2.1 Short-term toxicity to aquatic invertebrates

The acute toxicity of chlorsulfuron to unfed Daphnia magna (<24-hour old) was determined in an
unaerated, static, 48-hour test (Ward, T.J., Wyskeil, D.C., Boeri, R.L. (2001c). Treatments consisted
of a HEPES-buffered dilution water control and nominal concentrations of 16, 26, 43, 72, and 120 mg
chlorsulfuron/L. Five daphnids were used per replicate with four replicates per test concentration and
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control. A summary of the findings is presented in Table 14. The mean, measured concentrations of
chlorsulfuron during the test were 14.8, 24.4, 41.2, 68.4, and 112 mg/L. Mean measured
concentrations chlorsulfuron ranged from 93 to 96% of the nominal concentrations. The highest
concentration causing no immobility was 68.4 mg/L. None of the tested concentrations caused 100%
immobility.

Table 14 Summary of observed immobility and sublethal effects of unfed, <24 hour old
Daphnia magna exposed to chlorsulfuron for 48 hours in an unaerated, static, acute test.

Immobility
Mean, measured (No. immobile/No. at test start)
test item
concentration 24 hours 48 hours
(mg/L)
Aa Ba Ca Da Aa Ba Ca Da
Dilution water control 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
Chlorsulfuron:

14.8 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
24.4 0/5 0/5 1/5 0/5 0/5 0/5 1/5 0/5
41.2 0/5 0/5 0/5 0/5 0/5 0/5 0/5 0/5
68.4 0/5 0/5 0/5 0/5 0/5 0'/5 0/5 0/5
112 0/5 0/5 0/5 0/5 0/5 0/5 0/5 1/5

Replicate test chamber containing 5 daphnids at test start.
Daphnids at surface; the superscript numbers indicate the number of daphnids with this sublethal effect.

Conclusion: The 48-hour ECg, in Daphnia magna was >112 mg/L, based on mean, measured
concentrations.

5.4.2.2 Long-term toxicity to aquatic invertebrates

The effects of chlorsulfuron on the growth and reproduction of Daphnia magna (<24-hour old) were
assessed in an unaerated, static, 21-day test (Hutton, D.G. (1989). Treatments consisted of a dilution
water control, and nominal concentrations of 16, 31, 62, 125, 250, and 500 mg chlorsulfuron/L. Ten
replicates were used per treatment, with four daphnid per replicate. Test concentrations were renewed
every Monday, Wednesday and Friday or 48 hours. Statistical procedures employed were: Probit
analysis (calculation of the ECs, values), Fisher’s Exact test (survival), one-way analysis of variance
followed by means comparison with Dunnett’s test (growth and reproduction parameters). Analytical
verification of chlorsulfuron concentrations was made on test solutions sampled on Day O and at
regular intervals during the study. Mean, measured concentrations of chlorsulfuron were 12, 28, 58,
120, 250, and 480 mg/L and ranged from 75 to 96% of nominal concentrations. All chemical and
physical parameters for the 21-day study were within acceptable ranges. A summary of percent adult
survival, first day of reproduction, total live young produced per surviving female, total immobile
young produced per surviving female, and length of surviving adults is presented in Table 15.
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Table 15. Summary of test endpoints following exposure of Daphnia magna to
chlorsulfuron for 21 days.

Mean, measured
test item Mean % Mean first Mean total

concentration adult day of Mean total immobile Mean adult
(mg/L) survival®* | reproduction® live young® young® length (mm)

Water control 100 10 397 0 4.2

Chlorsulfuron:

12° 98 10 390 0 4.1

28 95 10 376 0 4.0*

58" 90 10 359 0 4.0*

1209 100 10 332* 0 4.0*

250 98 10 270* 0 3.6*

480 92 10 76* 0 3.2*

= Statistically significant relative to the control group (o = 0.05)
Percent of adult daphnids alive at the end of the test (immobility was synonymous with death)
First day that reproduction was observed in the replicates
Mean of live young produced per surviving female
Mean of immaobile young produced per surviving female
NOEC for growth based on mean adult length, (Dunnett’s test, a. = 0.05)
NOEC based on mean total live young, (Dunnett’s test, a. = 0.05)
LOEC based on mean total live young

@ = o o o T o %

Table 16. Chronic toxicity, reproduction and growth in Daphnia magna
exposed to chlorsulfuron - Summary of endpoints.

NOEC (Highest tested dose without toxic effect) based on survival >480 mg/L

LOEC (Lowest observed effect concentration) for survival >480 mg/L

MATC (Maximum Acceptable Toxicant Concentration) for survival >480 mg/L

21-day NOEC for reproduction 58 mg/L

21-day LOEC for reproduction 120 mg/L

MATC for reproduction (range from highest NOEC to LOEC) Range: 58 to 120 mg/L
21-day NOEC for growth 12 mg/L

21-day LOEC for growth 28 mg/L

MATC for growth Range: 12 to 28 mg/L
ECs, (immobilisation) and >480 mg/L

ECx (reproduction) >480 mg/L

Conclusion: The 21-day NOEC for the most sensitive parameter, growth, was 12 mg/L. The 21-
day LOEC for growth was 28 mg/L, based on mean measured concentration.

The ECs, (immobilisation) and ECs, (reproduction), for Daphnia magna neonates
exposed for 21 days under unaerated, static conditions were each >480 mg/L, the
highest concentration tested.

5.4.3 Algae and aquatic plants

The effect of chlorsulfuron on the growth and growth rate of green algae, Selenastrum capricornutum,
was determined using algal cultures with AAP nutrient medium, incubated at 24 + 2°C for 120 hours
(Blasberg, J., Hicks, S. L., Stratton, J. L. (1991). The algae were exposed to total nominal formulation
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concentrations of 0.010, 0.030, 0.060, 0.120, and 0.240 mg chlorsulfuron/L of nutrient medium. For
the dose response test, the organisms were exposed for 120 hours (5 days) without test medium
renewal. Each blank control, test concentration, and vehicle blank (acetone) was tested as 3 replicates.
Cell counts were made approximately 24, 48, 72, 96, and 120 hours after test initiation. The effect
was expressed as healthy cell count (cell density) for the 120-hour (Day 5) interval of the test.
Chlorsulfuron was determined to be stable over the course of the definitive test as evidenced by the
analytical recoveries obtained from the Day 0 and Day 5 (120 hour) test solutions. The 120-hour
mean-measured concentrations ranged from 94 to 106% of the nominal concentrations.

The effects of chlorsulfuron on the growth and growth rate of Selenastrum capricornutum are shown
in Table 17. The 72-hour ECs, was determined to be 0.068 mg chlorsulfuron/L (confidence interval:
0.045 to 0.091 mg/L) and the 96-hour ECs, was determined to be 0.090 mg chlorsulfuron/L
(confidence interval: 0.056 to 0.120 mg/L). The 120-hour ECs, was determined to be
0.050 mg chlorsulfuron/L (confidence interval: 0.040 to 0.060 mg/L) and the 120-hour NOEC was
determined to be 0.010 mg chlorsulfuron/L, each based on nominal concentrations.

Table17. Summary of algal growth following exposure of green algae,
Selenastrum capricornutum to chlorsulfuron.

Nominal Cell counts
test item (cells x 10*/mL)
concentration
(mg/L) 72-hour 96-hour 120 hour
Blank control 14 29 110
Vehicle blank 9.7 27 94
Chlorsulfuron:
0.010 13 36 100
0.018 7.9 30 72*
0.032 7.7 30 59*
0.058 5.6* 17* 40*
0.103 3.1* 12* 28*

*  Significantly different from the control by the Dunnett’s test criteria, o, = 0.05.

Conclusion: Growth data (cell counts) obtained with chlorsulfuron on
Selenastrum capricornutum were as follows:

Cell count: 72-hour ECs, = 0.068 mg chlorsulfuron/L
72-hour NOEC = 0.032 mg chlorsulfuron/L

120-hour ECsy = 0.050 mg chlorsulfuron/L
120-hour NOEC =0.010 mg chlorsulfuron/L

The effect of chlorsulfuron on Anabaena flos-aquae was determined using algal cultures with AAP
nutrient medium. Three replicates at nominal concentrations of 0.25, 0.50, 1.0, 2.0, and
4.0 mg chlorsulfuron/L, were incubated at 24 +2°C for 120 hours and cell counts were taken at
24-hour intervals (Boeri, R.L., Wyskiel, D.C., Ward, T.J. (2000)). To assess recovery after the initial
120 hours exposure period, algae from a nominal concentration of 40 mg/L was placed in nutrient
medium without chlorsulfuron. (A determination of whether effects were algistatic was conducted
with the maximally inhibited test concentration (4.0 mg/L, the highest rate tested) rather than with all
test concentrations with inhibited growth). Recovery cell counts were taken every 3 days for up to 14
days.

The mean measured concentrations of chlorsulfuron ranged from 94 to 99% of the targeted nominal
concentrations corrected for test substance purity of 97.79%. Control solutions showed no detectable
concentrations of chlorsulfuron.
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The effects of chlorsulfuron on the growth and growth rate of Anabaena flos-aquae are shown in
Table 18. The 72-hour ECs, values determined with the number of cells per mL, growth rate, and the
area under the growth curve are 0.585 mg/L, 3.46 mg/L, and 0.371 mg/L chlorsulfuron, respectively.
The 120-hour ECs, values determined with the number of cells per mL, growth rate, and the area
under the growth curve are 0.807 mg/L, 1.77 mg/L, and 0.609 mg/L chlorsulfuron, respectively.

Table 18. Summary of algal growth inhibition following exposure of
Anabaena flos-aquae to chlorsulfuron for 120 hours.

% Inhibition relative to control
Mean. measured
test item Mean Area under
concentration cell density Cell the growth Growth
(mg/L) (cells/mL) density curve rate
Water control 1.41 x 10° — — —
Chlorsulfuron:
0.236 1.16 x 10° 102 81 100
0.485 8.93 x 10° 78 67 94
0.961 4.85 x 10° 43 30 84
1.92 3.30 x 10* 3 10 40
3.95 <1.0 x 10* <1 5 20

During the algistatic/algicidal test set up for 120 hours at the termination of the final definitive test,
algae collected from each 4.0 mg/L (nominal) test chamber and combined into fresh dilution media
increased from a calculated cell concentration of <150 cells per mL to 348000 cells/mL. These data
indicates that the effect of chlorsulfuron at this concentration was algistatic rather than algicidal.

Conclusion: Growth inhibition values obtained with chlorsulfuron on Anabaena flos-aquae
were as follows:

Cell density: 120-hour ECs, = 0.807 mg chlorsulfuron/L
Area under the growth

curve: 120-hour ECsy = 0.609 mg chlorsulfuron/L
Growth rate: 120-hour ECsy = 1.77 mg chlorsulfuron/L

The effects of chlorsulfuron on growth and growth rate of Anabaena flos-
aquae were found to be algistatic at concentrations less than or equal to
4.0 mg/L.

The effect of chlorsulfuron on Lemna gibba G3 was determined in 20X AAP nutrient medium (Boeri,
R.L., Wyskiel, D.C., Ward, T.J. (2002)). Treatments consisted of nominal concentrations of 0.00006,
0.00012, 0.00024, 0.00048, and 0.00096 mg chlorsulfuron/L and a test media control. Five plants
with 3 fronds per plant were used per replicate with three replicates per test concentration and control.
Replicates were incubated for 14 days at a mean temperature of approximately 24.3°C (range 24.0 to
24.6°C). Frond count and biomass were determined after 14 days of exposure. To assess recovery
after the initial 14-day exposure period, fronds from nominal concentrations 0.00048, and 0.00096 mg
chlorsulfuron/L exhibiting >50% growth inhibition were placed in fresh nutrient medium without
chlorsulfuron. Fronds were counted after an additional 14 days. Statistical methods employed were:
Bruce-Versteeg method (calculation of EC values), and one-way analysis of variance followed by
means comparison with Dunnett’s test (a. = 0.05) to determine the NOEC. In the recovery test, normal
growth and reproduction resumed in test concentrations equal to or lower than 0.00048 mg/L.
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The effects of chlorsulfuron on the growth and reproduction of Lemna gibba G3 are shown in Table
19.

Table 19. Summary of growth inhibition following exposure of Lemna gibba G3 to
chlorsulfuron for 14 days.

Frond number? Biomass
Test item nominal
concentration 14-Day I 14-Day mean % Inhibition
(mg/L) mean frond %.Inh'b'tlon biomass relative to
relative to control
number (mg) control
Blank control 837 — 78.7 —
Chlorsulfuron:
0.00006 624 25 48.7 38
0.00012 727 13 70.8 10
0.00024" 598 29 45.9 42
0.00048 308 63 23.5 70
0.00096 37 96 11.9 85

Based on total number of non-chlorotic fronds.
NOEC value for both parameters as determined by Dunnett’s test (o. = 0.05)

Conclusion:Growth inhibition values based on nominal concentrations obtained with
chlorsulfuron on Lemna gibba G3 were as follows:

Frond 14-day ECso = 0.00042 mg chlorsulfuron/L
number: 14-day NOEC = 0.00024 mg chlorsulfuron/L
Frond 14-day ECs, = 0.00035 mg chlorsulfuron/L
biomass: 14-day NOEC = 0.00024 mg chlorsulfuron/L

The effects of chlorsulfuron on Lemna gibba G3 are expected to be
reversible at concentrations <0.00048 mg chlorsulfuron/L.

For Lemna gibba, the ECs, based on average specific growth rate was not provided in the original
study report DuPont-4468. Therefore, this endpoint was not available in the DAR (July 2007). The
detailed calculation of average specific growth rates based on frond counts has been provided in the
document position paper DuPont-33183 (McKelvey, 2011): ECs, = 0.00069 mg/L (which was
reviewed in the DAR addendum).

Toxicity after various lengths of exposure of chlorsulfuron to the floating freshwater vascular plant
Lemna gibba G3 was determined in a 7-day test (Porch, J.R., Kendall, T.Z., Krueger, H.O. (2010a)).
The test was based on U.S. Environmental Protection Agency (EPA) Series 850 — Ecological Effects
Test Guidelines, OPPTS Number 850.4400 and OECD Guideline 221. Treatments consisted of four
exposure intervals (4, 8, 24, and 48 hours), each with six nominal concentrations. Test concentrations
varied with the exposure interval, and ranged from 0.033 to 500 pg a.s./L, along with an untreated
control. The 7-day ECs, values, based on nominal chlorsulfuron concentrations were as follows:
4-hour exposure - frond count 119 ug a.s./L, frond count yield 100 ug a.s./L, biomass 128 ug a.s./L,
biomass yield 112 ng a.s./L, growth rate (based on frond count) 307 ug a.s./L, and growth rate (based
on frond biomass) >500 pg a.s./L; 8-hour exposure - frond count 40 ng a.s./L, frond count yield 34 ng
a.s./L, biomass 42 ug a.s./L, biomass yield 36 ug a.s./L, growth rate (based on frond count) >150 ng
a.s./L, and growth rate (based on frond biomass) >150 ug a.s./L; 24-hour exposure - frond count 12
ug a.s./L, frond count yield 8.7 ug a.s./L, biomass >14 ug a.s./L, biomass yield 12 ug a.s./L, growth
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rate (based on frond count) >14 ug a.s./L, and growth rate (based on frond biomass) >14 ug a.s./L;
48-hour exposure - frond count 1.1 ng a.s./L, frond count yield 1.0 ug a.s./L, biomass 1.7 ug a.s./L,
biomass yield 1.2 ug a.s./L, growth rate (based on frond count) >14 ug a.s./L, and growth rate (based
on frond biomass) >14 ug a.s./L. The 7-day NOEC based on nominal chlorsulfuron concentration was
0.36 ug a.s./L for biomass after 8 and 48 hours of exposure, and 1.2 ug a.s./L for biomass after 4 and
48 hours of exposure.

Toxicity of chlorsulfuron to the floating freshwater vascular plant Lemna gibba G3 was

determined in a 21-day test with exposure during a period of induced dormancy to evaluate potential
effects from chlorsulfuron exposure during the late fall, winter, and early spring (Porch, J.R., Kendall,
T.Z., Krueger, H.O. (2010b)). The test was conducted using methods based on modifications to U.S.
Environmental Protection Agency (EPA) Series 850 — Ecological Effects Test Guidelines, OPPTS
Number 850.4400 and OECD Guideline 221. Treatments consisted of six nominal concentrations of
1.6, 3.1, 6.3, 13, 25, and 50 ug a.s./L and an untreated control. Two sets of plants were tested at each
nominal concentration. One set of plants was exposed to the test concentrations followed by a seven-
day clearance period in untreated nutrient medium; the other set of plants had no clearance period
following exposure. The pre-exposure and exposure periods were conducted at 8 + 1°C in order to
induce and maintain dormancy of test plants. At the end of 14 days, the temperature of the test was
increased to 24 + 2°C in order to stimulate the resumption of rapid growth.
For exposure to chlorsulfuron without a clearance period, the 21-day ECs, values, based on mean,
measured concentrations of chlorsulfuron for frond count, frond count growth rate, and biomass
growth rate were greater than 51 pg a.s./L, for frond count yield was 19.3 ug a.s./L, for biomass was
11.8 ug a.s./L, and for biomass yield was 7.2 ug a.s./L. For exposure to chlorsulfuron followed by a
clearance period, the 21-day ECs, values, based on mean, measured concentrations of chlorsulfuron
for all variables was greater than 51 pg a.s./L.

5.4.4 Other aquatic organisms (including sediment)

To prevent unnecessary testing with substances of low toxicity to aquatic invertebrates, the NOEC in
the chronic Daphnia magna test must be <0.1 mg/L for testing on sediment dwelling organisms to be
warranted (SANCO/3268/2001). For chlorsulfuron, the chronic NOEC for Daphnia magna is
12mga.s./L.

5.5 COMPARISON WITH CRITERIA FOR ENVIRONMENTAL HAZARDS
(SECTIONS 5.1 -54)

Aquatic Toxicity

Both acute and chronic toxicity tests were conducted for the three trophic levels.

The 96 hour acute LCs, for two species of fish (Oncorhynchus mykiss and Lepomis macrochirus) are

both greater than values, with LCs, values of >122 mg a.s./L and >128 mg a.s./L, respectively. The
flow-through 77 day chronic fish test resulted in a NOEC of 32 mg a.s./L.

The 48 hour ECs, for aquatic invertebrates is greater than 112 mg a.s./L, with a chronic 21 day NOEC
=12mgas./L.

Two species of algae were tested, with the most sensitive endpoint belonging to Selenastrum
capricornutum. The ECs, for cell count is 0.068 mg a.s./L.

The most sensitive species are Lemna gibba, with a 14 day study giving an ECs, (biomass) of
0.00035 mg a.s./L and an average specific growth rate calculated to be 0.00069 mg a.s./L.
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5.6 CONCLUSIONS ON CLASSIFICATION AND LABELLING FOR
ENVIRONMENTAL HAZARDS (SECTIONS 5.1 - 5.4)

Chlorsulfuron shows low acute toxicity to fish, as well as invertebrates, with acute values
>100 mg a.s./L in accordance with GLP testing.

A fish-bioconcentration study is not required, due to the low log Ky, which is below the trigger value
of 4 (pH = 7: log K,y = 0.102).

In toxicity studies for algal and aquatic plants, ECs,s at concentrations <1 mg a.s./L were observed. In
addition, chlorsulfuron is not readily biodegradeable, and is unlikely to bioaccumulate in aquatic
organisms (log Koq <4). As a consequence, and according to the CLP Regulation, due to its acute
effect on algal/aquatic plants at a concentration <1 mg a.s./L and due to its low degradability,
chlorsulfuron should be classified as Aquatic Acute 1 and Aquatic Chronic 1.

In accordance with article 10 of the CLP Regulation (EC) No. 1272/2008, if an M-Factor is not yet
given in Part 3 of Annex VI to the CLP Regulation, an M-Factor should be determined and a scientific
justification provided, when classifying substances for Acute Category 1 or Chronic Category 1.

For this substance, an acute M-Factor has been set at “1000” based on the following criteria:

e The lowest reported effects in a 14 day Lemna gibba study, with an ECs value of
0.00035 mg a.s./L. This GLP study was conducted according to U.S. EPA 122-2 and 123-2,
and is summarized in DuPont-4468 (reviewed in DAR, Vol. 3, Annex B9, B.9.2.1).

e The CLP Regulation (Table 4.1.3) M-Factor of “1000” for Acute Toxicity is in the range of
“0.0001 < ECs, <0.001”

For this substance, a chronic M-Factor has been set at “100” based on the following criteria:

o The 48 hour NOEC for Lemna gibba, based on frond count, biomass, yield based on frond
count and biomass, and growth rate based on frond count and biomass = 0.00036 mg a.s./L.
This GLP study was conducted according to U.S. EPA 850.4400 (1996), OECD 221 (2006)
and is summarized in DuPont-28843 (reviewed in DAR Addendum, Vol. 3, Annex B9,
B.9.2.11.2).

e The test substance is not readily biodegradable, determined from the results of a modified
Sturm Test, according to the criteria of OECD 301B, and summarized in DuPont-6705
(reviewed in DAR, Vol. 3, Annex B8, B.8.4.3.1).

e The CLP Regulation (Table 4.1.3) M-Factor of “100” for Chronic Toxicity for not readily
biodegradable substances is in the range of “0.0001 < NOEC <0.001”

Proposed classification of chlorsulfuron based on CLP criteria:
Aquatic Acute 1

Aguatic Chronic 1

M-factor (acute): 1000

M-factor (chronic): 100

6 OTHER INFORMATION

No other data available for consideration in determining the classification of chlorsulfuron.
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Published: No




CLH REPORT FOR Chlorsulfuron

Data
Protection
Claimed
(YIN)
according to
Title Regulation
Source (EC)

Author(s) Year Published or not 1107/2009 Owner
Van-Nguyen, A., 2003 Aerobic aquatic metabolism of chlorsulfuron in Y DuPont
Theilacker, W. two water-sediment systems

DuPont Stine-Haskell Research Center
DuPont-4593
Published: No
Ecotoxicology References
Data
Protection
Claimed
(YIN)
according to
Title Regulation
Source (EC)

Author(s) Year Published or not 1107/2009 Owner
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Hicks, S. L., capricornutum Printz
Stratton, J. L. ABC Laboratories, Inc.
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Wyskiel, D.C., and growth rate of the alga, Anabaena flos-
Ward, T.J. aquae
T.R. Wilbury Laboratories
DuPont-4466
Published: No
Boeri, R.L., 2002 Chlorsulfuron technical: Influence on growth Y DuPont
Wyskiel, D.C., rate of the duckweed, Lemna gibba
Ward, T.J. T.R. Wilbury Laboratories
DuPont-4468
Published: No
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Published: No
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Porch, J.R., 2010a | Chlorsulfuron technical: A 7-day, variable Y DuPont
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Wildlife International Ltd (USA)
HLR 494-91, Revision No. 1
Published: No
Porch, J.R., 2010b | Chlorsulfuron technical: A 21-day toxicity test Y DuPont
Kendall, T.Z., on duckweed (Lemna gibba G3) with exposure
Krueger, H.O. during dormancy
Wildlife International Ltd (USA)
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Published: No
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DuPont-5136
Published: No
Ward, T.J., 2001b | Chlorsulfuron technical: Static, acute, 96-hour Y DuPont
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