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Part A.

1 PROPOSAL FOR HARMONISED CLASSIFICATION AND LABELL ING

11 SUBSTANCE
Table 1: Substance identity.

Substance name:

Chlorsulfuron;
2-chloro-N-[[(4-methoxy-6-methyl-1,3,5-triazin-2-
yDamino]carbonyllbenzenesulphonamide

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 classificatibn

1.2 HARMONISED CLASSIFICATION AND LABELLING PROPOSAL
Table 2: The current Annex VI entry and the propo®d 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)

Aquatic Acute 1, H400
Aquatic Chronic 1, H410

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

1 SANC0/198/08-final from 28 September 2010
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1.3

ON CLP REGULATION CRITERIA

PROPOSED HARMONISED CLASSIFICATION AND LABELLIN G BASED

Table 3: Proposed classification according to thELP Regulation.

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 fo
classification e
classification
2.2. Flammable gases No e Not applicable None Data lacking
classification
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 e Not applicable None not suffcient for
classification o
classification
Self-reactive substances | No . .
2.8. and mixtures classification Not applicable None Data lacking
T No . .
2.9. Pyrophoric liquids classification Not applicable None Data lacking
No Conclusive but
2.10. |Pyrophoric solids e Not applicable None not sufficient fo
classification P
classification
. B Conclusive but
2.11. Sglf-heatmg substances g No L Not applicable None not sufficient fo
mixtures classification P
classification
Substances and mixtures No Conclusive but
2.12. which in contact with wat¢ L Not applicable None not sufficient fo
) classification e
emit flammable gases classification
A L No . .
2.13. |Oxidising liquids classification Not applicable None Data lacking
No Conclusive but
2.14. |Oxidising solids e Not applicable None not suffcient for
classification e
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?
ref factors
No Conclusive but
3.1 /Acute toxicity - oral e Not applicable None not sufficient fo
classification P
classification
No Conclusive but
Acute toxicity - dermal e Not applicable None not sufficient fo
classification e
classification
No Conclusive but
Acute toxicity - inhalation e Not applicable None not sufficient fo
classification e
classification
No Conclusive but
3.2. Skin corrosion / irritation e Not applicable None not sufficient fo
classification P
classification
Serious eye damage / eyeé No Conclusive but
3.3. Serious €y 9 e e Not applicable None not sufficient fo
irritation classification e
classification
. . No . .
3.4. Respiratory sensitisation classification Not applicable None Data lacking
No Conclusive but
3.4. Skin sensitisation e Not applicable None not sufficient fo
classification P
classification
No Conclusive but
3.5. Germ cell mutagenicity e Not applicable None not sufficient fo
classification e
classification
No Conclusive but
3.6. Carcinogenicity e Not applicable None not sufficient fo
classification e
classification
No Conclusive but
3.7. Reproductive toxicity e Not applicable None not sufficient fo
classification P
classification
Specific target organ No . Conclu;i\_/e but
3.8. o . e Not applicable None not sufficient fo
toxicity —single exposure | classification e
classification
Specific target organ No Conclusive but
3.9. toxicity — repeated e Not applicable None not sufficient fo
classification e
exposure classification
o No . .
3.10. |Aspiration hazard classification Not applicable None Data lacking
Aquatic Aquatic
| Acute 1; H400| M-factor (acute)] Acute 1; H40
Hazardous to the aquatic . 1000 .
4.1. . Aquatic Aquatic -
environment o M-factor .
Chronic 1; L Chronic 1;
H410 (chronic): 100 HA10
5.1. Hazardous to the ozone | No Not applicable None Data lacking

layer

classification

1
2)

Including specific concentration limits (SCLs) addfactors
Data lacking, inconclusive, or conclusive but ndfisient for classification
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Labelling:

Signal word: Warning

Hazard pictogram:

GHSO09: Environment

Hazard statement:
H410: Very toxic to aquatic life with long lastirdfects

Precautionary statements: No precautionary statesree proposed since precautionary statements
are not included in Table 3.1 of Annex VI of Regdiga 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 LABE LLING

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

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

2.2 SHORT SUMMARY OF THE SCIENTIFIC JUSTIFICATION F OR THE CLH
PROPOSAL

Physico-chemical properties

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

Human Health

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

A proposal for Car. Cat. 2; H351, limited evidernde carcinogenic response, was made in the EFSA
review based on an increase in unilateral Leydily Gemours. The Dossier Notifier (DS) evaluated
the information presented in the assessment ofrsiiifaron under Directive 91/414/EEC and
information submitted in regard to carcinogenidity DuPont that, to the industry knowledge, was
not reviewed. Based on the fact that there wastatstically significant increase in the overall
(unilateral and bilateral) tumour incidence, the Dihks that this proposed classification is not
warranted.

Environment

According to available data chlorsulfuron should dessified as Aquatic Acute 1; H400 and
Aquatic Chronic 1; H410 as it is not readily biotedeable and due to its acute effect on algal/aguat
plants at a concentratiati mg a.s./L.

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

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

Aquatic 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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2.4 CURRENT SELF-CLASSIFICATION AND LABELLING

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

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

Aquatic Acute 1, H400
Aquatic Chronic 1, H410

3 JUSTIFICATION THAT ACTION IS NEEDED AT COMMUNITY  LEVEL

No need for justification (cf. Article 36(3) CLP Baation as chlorsulfuron is an active substance
regulated by Regulation (EC) 1107/20089.
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Part B.

SCIENTIFIC EVALUATION OF THE DATA

1 IDENTITY OF THE SUBSTANCE

11 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-chloroN-[[(4-methoxy-6-methyl-1,3,5-triazin-2-
yl)amino]carbonyllbenzenesulfonamide
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: C12H12CINsO,S
Molecular weight range: 357.8 g/mol
Structural formula: Cl
- 3
S0 W T
00 o N \f N
CH,
1.2 COMPOSITION OF THE SUBSTANCE
Table 5: Constituents (non-confidential informatian).
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 200
an application for
establishment a final
reference specification fo
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

Concentration range | Remarks

No additives -

Current Annex VI entry: None
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1.2.1 Composition of test material

The purity of the test substance is given in eash tlescription 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-chemicaicological and ecotoxicological testing are in
the range from 93.8 to 100%.

Initial toxicological testing was done with labarat samples of the active substance as no industria
process was in place during the early testing adyshlorsulfuron and may therefore have lower
purity than the current specifications requires.
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1.3

PHYSICO-CHEMICAL PROPERTIES

The following summary information was extracted fran 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 af 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 organi
solvent (xylene) odour due to

C (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 171.5-174C 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.
Thermogravimetric analysis
demonstrated weight loss
starting at 158C, which
continued during and after the
melt. Differential Scanning
Calorimetry showed an
endothermic transition
corresponding to decompositid
of the material after the melt.

Revision No. 1),
reviewed in
DAR, Vol. 3,
Annex B1-5,
B.2.1.3

Relative density
GLP

1.48 g/mL (at 23C)
1.495+ 0.001 g/mL
(at 20.5+ 0.5°C)

Moore, L.A.
2003b
(DuPont-10643,
Revision No. 1)
Huntley, K.
2001b
(DuPont-6282),
reviewed in
DAR, Vol. 3,
Annex B1-5,

B.2.1.4

chlorsulfuron
purity: 97.18% - 98.5%
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Property

Value

Reference

Comment (e.g., measured
or estimated)

Vapour pressure

2.3+ 10" Torr equal to

3.1+ 10° Pa at 25C
(extrapolated from
measurements between 1322

Schmuckler, M.E.
1992a
(G/PC-22-CA),
reviewed in

chlorsulfuron
purity: 99.1%

and 167.5C) DAR, Vol. 3,
Annex B1-5,
B.2.1.5
Volatility, Calculated values at 20: Moore, L.A. Calculation
Henry’s law constant 5.0x 10" Pax m®*x mortat pH 5 | 2002a Chlorsulfuron has very low
3.5x 10" Pax m® x moltat pH 7 | (DuPont-7217), | tendency of volatilization
3.2x 10 Paxm*x mol*at pH 9 | 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. 20014
(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 20C and
pH 5: 0.876 g/L

pH 7: 12.5 g/L
pH9: 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 (R,,) of
chlorsulfuron at two
concentrations (1 ppm & 10
ppm) and at pH 5, 7 and 9. TH

Schmuckler, M.E.

1992b

(AMR 1224-88,

Revision No. 1),

reviewed in
eDAR, Vol. 3,

(Values are the average o
measurements at the two
concentrations 1 & 10
ppm)

Radiochemical purity of
carbonyl**C-chlorsulfuron:

values found at 2% are: Annex B1-5, 96%
pH5: Ry, =2.13; B.2.1.14 Chemical purity of
log Py, = 0.33 chlorsulfuron:
pH7: R, =0.102; approx. 100%
log P, = -0.99 Specific activity:
pH 9: R, = 0.0387; 76.8uCi/mg
l0g 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 considereq
highly flammable under the
conditions of the test.

i 2001
(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 explosiv

1%

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
chlorsulfuron, oxidizing
properties are not expected.

Moore, L.A. 2004
bfDuPont-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 ha
been provided.

[

Stability in organic
solvents and identity of
relevant degradation
products

No data on stability.

Solubility in organic
solvents

Solubilities at 20C:

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

chlorsulfuron
purity: 99.93%

GLP Solvent So(lg/tlil;lty reviewed in Chlorsulfuron is readily
n-hexane  0.0024 | DAR,Vol.3, soluble in all organic
isopropanol 16 Annex B1-5, solyen.ts_exc.ept n-hexane
toluene 238 B.2.1.13 which it is slightly soluble.
methanol 15
acetonitrile 21
ethyl acetate 25
acetone 37
dichloromethane 140
Dissociation constant pKy=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 rate of
purified a.s.

Hydrolysis of chlorsulfuron was
significant only at pH 5 with a
first order half-life of

approximately 23 days at 25.

5 Dietrich, R.F.,
McAleer, N.C.
1989

(AMR 1455-

At pH 7 and 9, chlorsulfuron

89.161-1),

A 31-day test was
conducted with two
radiolabeled forms of
chlorsulfuron at pH 5, 7

and 9 in sterilized buffered
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Property Value Reference Comment (e.g., measured
or estimated)
was essentially stable reviewed in agueous solutions kept in
comprising 96-99% of the total| DAR, Vol. 3, darkness at 2%.
applied radioactivity after Annex B1-5, Chlorsulfuron is
31 days of incubation at 26. B.2.1.15 moderately hydrolyzing at
pH 5 and slightly
hydrolyzing at pH 7 and 9.
Stability in water At pH 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 agueous solutions expose
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 af
pH 5 samples is hydrolysis.
Quantum yield of direct | Quantum efficiency in water: | Moore, L.A. Data collected only at pH !
photo-transformation in | 5.225x 10* 2003a asatpH7&9
water DTs, ranged from 89 days at (DL!Pont—7_219), chlorsulfuron exhibits no
30° latitude (summer) to reviewed in measurable o
2010 days at 60latitude DAR, Vol. 3, photodegradatmn 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 = 2.5194x 10%2 cnf x 2002b
degradation Indirect moleculé! x sect (DuPont-7218),
photo-transformation DTso = 50.945 hours reviewed in
(using [OH] = 1.5x 1¢F DAR, Vol. 3,
molecules/crhand assuming | Annex B1-5,
B.2.1.19

12-hour daylight)

Spectra of purified a.s.

UV/VIS, 'H NMR, *C NMR,

Huntley, K. 2001g

chlorsulfuron

GLP MS, and IR spectra are (DuPont-6283) purity: 97.18% - 99.4%
consistent with the proposed | Moore, L.A.
chemical structure of 2003c
chlorsulfuron. (DuPont-11256),
UV/VIS spectra: No reviewed in
absorbance maxima ., DAR, Vol. 3,
above 290 nm were observed pAnnex B1-5,
any pH, for aqueous solutions | B.2.1.10
of chlorsulfuron, at
concentrations of 10.3 and
30.9pg/mL.

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

RAC general comment

During public consultation several Member States proposed the (re)evaluation of human health
hazard classes. Since they were not addressed by the dossier submitter they were not subject to
evaluation by RAC.

4 HUMAN HEALTH HAZARD ASSESSMENT

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

4.1  Toxicokinetics (absorption, metabolism, distrilation and elimination)

4.1.1 Non-human information

Chlorsulfuron was rapidly absorbed after oral adstiation to rats, but to a lower extent in females
(~71%) than in males (~84%). It was widely and amfly distributed, and chlorsulfuron did not

show any potential for bioaccumulation. Excretiacwred mainly via the urine, but also via the
faeces (up to 27%). The main compound excretedtiaparent, and only two minor metabolites
were identified (IN-A4097 (2-chlorobenzenesulfonda)i and IN-A4098 (2-amino-4-methoxy-6-

methyl-1,3,5-triazine)). The metabolic pathway ialtolytic cleavage of the sulfonylurea bridge of
the parent (Shrivastava, S.P. (1980); Hunt, O.B31)).

Investigations were conducted using different dpsiggimens in male and female Sprague-Dawley
(CD) rats. These included administration of [phédyi**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 ppoa.(10 mg/kg bw/day) of unlabeled chlorsulfuron
in the diet followed by a single oral gavage loveel@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 Sprdgaeley (CD) rats that were preconditioned on
a diet of 2500 ppmcé. 125 mg/kg bw/day) of non-radiolabeled chlorsulfufor 21 day followed by
a single gavage dose of radiolabeled chlorsulfatd6.4 mg/kg bw.
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Absorption

Absorption was based on a summation of radioagtiint the tissues, as well as the level of
radioactivity appearing in the urine (as a surredat the plasma). At the low dose, absorption of
chlorsulfuron represented 61-95% of the applieded®ith the high dose, oral absorption was
53-68% of the applied dose. Plasma levels weranustitored over time; however, absorption was
rapid as indicated below by urinary eliminationg($elow). According to thEFSA Scientific Report
(2008), slight differences in absorption were obedrbetween males and females (~84% in males
and ~71% in females). No data on dermal absorptEsavailable for an assessment.

Excretion

The majority of the radioactivity was excreteda the urine within 24 hrs after low dose
administration, and was essentially complete byn&3 Urinary elimination was more prolonged at
the high dose. Most radioactivity was eliminated Whe urine, regardless of sex, dose level or
duration of the test substance administration. €&aaepresented a less significant elimination
pathway (3.9-27.56% of the radioactivity) for atbgps tested. No radioactivity was detected in the
expired air. No significant differences were reegalwith regard to dose level or mode of
administration. As mentioned above, the eliminatibrchlorsulfuron based on the urinary excretion
of radioactivity, was shown to be more rapid at tbev dose (elimination .= 7.6-15.3 hrs)
compared to the high dose (eliminatioj, ¥ 20.1-33.33 hrs).

Distribution

Chlorsulfuron was uniformly distributed in the radsues after both single oral low or high dose
administration and after repeated low doses. Inpaving the radioactive levels detected in the &ssu
and organs following single and repeated low dabrimistration of*“C-chlorsulfuron to rats, it was
concluded that there is no potential for chlorswfuaccumulation in the rat.

Metabolism

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

Total radioactive recovery in these metabolismissicanged 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 theat
(* denotes position of““C radiolabel)
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Chlorsulfuron (DPX-4189)
(urine, major & feces, minor)
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2-chlorobenzenesulfonamide (IN-A4097) 2-amino-4-methoxy-6-methyl-
(urine, minor) 1,3,5-triazine (IN-A4098)

(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.

4.3 SPECIFIC TARGET ORGAN TOXICITY — SINGLE EXPOSUR E (STOT SE)
Not evaluated in this dossier.

4.4 IRRITATION

4.4.1 Skin 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
REPEATED EXPOSURE (STOT RE)

Not evaluated in this dossier.

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

410 CARCINOGENICITY

Not evaluated in this dossier.

411 TOXICITY FOR REPRODUCTION

Not evaluated in this dossier.

412 OTHER EFFECTS

Not evaluated in this dossier.

5 ENVIRONMENTAL HAZARD ASSESSMENT

5.1 DEGRADATION

SPECIFIC TARGET ORGAN TOXICITY (CLP REGULATION) -

The environmental fate properties assessment flarsthfuron is based on the Draft Assessment
Report, the Addendum to the Draft Assessment Repuitthe EFSA Scientific Report on the peer
review of chlorsulfuron.

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

GLP and according to EPA, OECD or equivalent gurnesl.

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 | 11.5uCi/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 Vvol. 3,
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Property Method Results Remarks Reference
purity >95%. Annex B8,
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, 11.5uCi/mg, McAleer,
or pH 9 at 25°C. Radiochemical |N.C. (1989)
At pH 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, |15.2pCi/mg, DAR,
with >95% of recovered Radiochemical |Vvol. 3,
radioactivity present as purity >95%. Annex B8,
chlorsulfuron after 31 days. B.8.4.2

At pH 5, chlorsulfuron
degrades with an average h
-life of 23 days for the non-
irradiated
[phenyl(U)**C]chlorsulfuron
and 18 days for the irradiate
[triazine-2+“C]chlorsulfuron
solutions. The major
contributing factor in the
degradation of chlorsulfuror
at pH 5 samples is hydrolys

alf

d
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Property Method Results Remarks Reference
Soil photolysis |[U.S. EPA Pesticide Chlorsulfuron degrades in a|[Phenyl(U)2‘C]  |Hawkins,
Assessment Guidelines |dry irradiated alkaline soil | chlorsulfuron, D.R,,
Subdivision N, 161-3 with DTso and DTgovalues of| 11.5uCi/mg, Kirkpatrick,
GLP 62.2 and 207 days and is |Radiochemical |D., Dean,
relatively stable in purity >95%. G.M.,
non-irradiated systems. [Triazine-224C] Mellor, S.
chlorsulfuron, ,(All\agRoiSGIB
15.2uCi/mg, el
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 aPhenyl(U)*C] Van-
water/sediment | Procedures for Assessing alkaline aerobic sediment | chlorsulfuron, Nguyen, A.,
the Environmental Fate & system with DTpoand DTy | 61.70uCi/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 15.2uCi/mg, DAR,
and Radiochemical |Vol. 3,
Anaerobic Transformatiorf 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 al[Phenyl(U)-l“C]
OECD 308 (2002), U.S. |acidic aerobic water/sedimerghlorsulfuron:
EPA 162-4 (1995), OPPT[System with DFsand DToo | 60.39pCi/mg Tunink, A.
835.4300 (2008) values of 54.6 and 181.4 daysadiochemical (2010 b)
GLP in the water phase and 66.7) purity 97.8% DuPont-
and 221.5 days in the total [Triazine-24C]  |27915,
system. chlorsulfuron, Revision
51.05uCi/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 afPhenyl(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(61.7uCi/mg J.A. (2002)
conditions) Anaerobic transformation{and 771 days. Radiochemical |DuPont-
in Soil (Draft 1999) purity >95% 4498
GLP [Triazine-22C]  |reviewed in
chlorsulfuron, DAR,
66.0uCi/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 soils of varying | chlorsulfuron: _
OPPTS 835.4100 (2008), pH and organic matter 60.39uCi/mg Tunink, A.
U.S. EPA 162-1 (1982) | content with DT, values Radiochemical |(2010 a)

GLP ranging from 13.5to 72.0 | purity 97.8% DuPont-
days and D, values from |[Triazine-2‘C] |27603
44.8 to 239.1days. chlorsulfuron, reviewed in

51.05uCi/mg, DAR
Radiochemical |Addendum,
purity 98.7%. Vol. 3,

Annex B8,
B.8.2.2.1.1
Terrestrial Field |U.S. EPA Pesticide Chlorsulfuron DE, = Phenyl(U)*C] Dietrich,
Dissipation Assessment Guidelines |2.5-70.1 days; Dgh=8.3- |chlorsulfuron; R.F., Taylor,
Subdivision N, 164-1. 232.9 days 23.8uCi/mg G.T. (1990)
GLP Radiochemical |AMR 1417-
purity >95% 89

[Triazine-24C]  |Rhodes,
chlorsulfuron, B.C. (1994)

15.2uCi/mg, AMR 2266-
Radiochemical o1
purity >95%.

5.1.1 Stability

Hydrolysis

Hydrolysis of chlorsulfuron is significant only pH 5. The first order half-life of chlorsulfuron wa
~23 days at 2%. Chlorsulfuron was essentially stable at pH 7 pH®. No hydrolysis product was
found at significant concentrations under the coma of this test; 96-99% of the total applied
radioactivity remained as chlorsulfuron after 3¥slaf incubation at ~2%&. Hydrolytic processes are
not expected to be major contributing factors im ¢éimnvironmental degradation of chlorsulfuron at pH
7 and pH 9. The major hydrolysis products for [ph@n)-“C]chlorsulfuron were IN-A4097 (2-
chlorobenzenesulfonamide), IN-JJ998 (N-[(N-carbalcapamimidoyl)carbamoyl]-2-
chlorobenzenesulfonamide), IN-M6957 (2-chloro-N-hdroxy-6-methyl-1,3,5-triazin-2-
yl)carbamoyllbenzenesulfonamide) and a product tifled as “ring-opened acetyl triuret
chlorsulfuron”. The major hydrolysis products olveef for [triazine-2¥'C]chlorsulfuron were IN-
A4098 (4-methoxy-6-methyl-1,3,5-triazine-2-aminelN-F5475 (6-methyl-1,3,5-triazine-2,4-diol)
(maximum 9%) and a product identified as “ring-opgcetyltriuret chlorsulfuron”.
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Dissociation constant
Chlorsulfuron is a weak acid herbicide with a pK&d.

Aqueous photolysis

Photolysis is not a major degradation processtitorsulfuron at pH 5, pH 7 or pH 9 atZ5 At pH

7 and pH 9, chlorsulfuron was quite stable in botdiated and non-irradiated solutions testedh wit
>95% of recovered radioactivity present as chldusah after 31 days. At pH 5, chlorsulfuron
degraded with an average half-life of 23 days ther non-irradiated [phenyl(UfC]chlorsulfuron and
18 days for the irradiated [triazinet&C]chlorsulfuron solutions. The major contributiragfor in the
degradation of chlorsulfuron at pH 5 samples isrblydis. Direct phototransformation is not
expected to be a major contributing factor in tiwimnmental dissipation of chlorsulfuron. The
quantum efficiency in water for photolysis of cfdoifuron was estimated to be 5.225 x*1The
half-life of chlorsulfuron ranged from 89 days & 3atitude (summer) to 2010 days at’6étitude
(winter). Data was calculated for chlorsulfurorsoiution at pH 5.

Soil photolysis

Chlorsulfuron degraded in a dry irradiated alkalsml with DT, and DTy values of 62.2 and
207 days and was relatively stable in non-irradiasgstems with only insignificant evolution of
“C0O,. Mineralisation for the phenyl-labeled chlorsutfo was significant with 8.0% evolving as
“C0O, by Day 31 in the irradiated system. Formation fM7160 (1-(4-methoxy-6-methyl-1,3,5-
triazine-2-yl)urea) (maximum 7%) occurred only madiated systems treated with triazine labeled
chlorsulfuron, indicating that sunlight may contrié to the formation of this degradation product.
Other principal degradation products of chlorsufuin the photolytic soil study (none >10%) were
observed included IN-A4097 (2-chlorobenzenesulfadai IN-A4098 (4-methoxy-6-methyl-1,3,5-
triazine-2-amine), and IN-M6957 (2-chloro-N-[(4-hgaty-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 wasessgd in the CQevolution test (Modified Sturm
test). Mean cumulative GQproduction by mixtures containing chlorsulfuronsaat most 4% of the
theoretical value by the end of the test on Day Q@bstances are considered to be readily
biodegradable in this test if G@roduction is equal to or greater than 60% ofttieoretical value
within 10 days of achieving the 10% level. Chldiston does not meet this criterion and is therefor
not considered to be readily biodegradable.

5.1.2.3 Simulation tests

Water/sediment systems

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

The first study (DuPont-4593; Van-Nguyen, A., Theker, W. 2003; DAR, Vol. 3, Annex B8,

B.8.4.3.2) was conducted in two unique water/sedtm€l he first system was from Mill Stream Pond
(UK) with water and sediment pH values of 8.1 ar®®] Yespectively. The second system was from
Cavrini Farm Pond (ltaly) with water and sedimeht palues of 7.5 and 8.3, respectively. The
majority of the radioactivity remained initially ithe water phase, but by study termination was
almost evenly divided between the water and sedirpbases in the Mill Stream system. In the
Cavrini system the majority of the radioactivity8(3%0) remained in the water phase throughout the
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duration of the study. Carbon dioxide evolutionnfr¢*‘C]chlorsulfuron was measurabled ranging
from 0.7%-1.9% AR in the Mill Stream system andnfr@.0-2.9% AR in the Cavrini system. From
the combined data for the phenyl- and triazine l&benaterial for the Mill Stream system, the T
and DTy values for chlorsulfuron were 21 and 69 days alater phase and 26 and 87 days in the
total system, respectively. For the Cavrini systedhg calculated Dt and DT values for
chlorsulfuron were 282 and 973 days in the watesphand 375 and 1250 days in the total system,
respectively. These values were extrapolated lk$@0 days and should be treated with caution due
to the anaerobic nature of the system.

In the Mill Stream system treated with phenyl-laokl chlorsulfuron, IN-A4097 (2-
chlorobenzenesulfonamide) reached a maximum of inlfte water phase at Day 71 and declined
slightly to 0.9% on Day 100 and reached a maximin2.6% in the sediment phase at study
termination. IN-JJ998 (N-[(N-carbamoylcarbamimidag@rbamoyl]-2-chlorobenzenesulfonamide)
reached a maximum of 11.4% in the water phase &%,Doth at study termination. IN-M6957 (2-
chloro-N-[(4-hydroxy-6-methyl-1,3,5-triazin-2-yl)daamoyl]benzenesulfonamide) reached a
maximum of 22.2% at Day 70 on the water phase &i2P4 at Day 50 in the sediment phase. In the
Mill Stream system treated with triazine-labeledocsulfuron, IN-A4098 (4-methoxy-6-methyl-
1,3,5-triazine-2-amine) remained <1% in the watedt aediment phases. IN-F5475 (6-methyl-1,3,5-
triazine-2,4-diol), a degradation product was foumd similar levels. IN-JJ998 (N-[(N-
carbamoylcarbamimidoyl)carbamoyl]-2-chlorobenzeffesamide) reached maxima of 10.7% and
16.5% in the water and sediment phases, respactaestudy termination. IN-M6957 (2-chloro-N-
[(4-hydroxy-6-methyl-1,3,5-triazin-2-yl)carbamoybzenesulfonamide) reached a maximum 22.2%
in the water phase at Day 71 and 21.6 at Day S0Qdrsediment phase. IN-V7160 (1-(4-methoxy-6-
methyl-1,3,5-triazine-2-yl)urea) remained at 0.584ess throughout the study.

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

The second study (DuPont-27915, Revision No. 2jAkji., 2010; DAR Addendum, Vol. 3, Annex
B8, B.8.5.3.2) was conducted in one acidic watdifsent system under aerobic conditions. This
water had a measured pH of 6.0, and the sedimpHt@a 4. The water phase of the test system was
treated with duplicate labels of the test substalpteenyl(U)*“C] and [triazine-2*C]chlorsulfuron at

a concentration of 0.8g/g water. The test systems were incubated in @akat 2@ 2°C. Aerobic
conditions were maintained by passing a steadwarstrgf humidified air through the test apparatus.
The flow through systems was designed to trap exblarbon dioxide (C£p and volatile organic
compounds. The amount of radioactivity in the wadger decreased over the course of the study
from a mean of 100.3% AR at Day 0 to a mean of @AR at Day 102. The amount of radioactivity
in the sediment layer increased over the courgbeoktudy from a mean of 3.6% AR at Day 0 to a
mean of 30.0% AR at Day 102. Non-extractable te=sdncreased during the study, reaching a mean
maximum of 9.7% AR on Day 102. The amounti@O, evolved was minimal (<3.7% AR). Since
mass accountability was maintained, volatile orgaraps were not sampled. The fBnd DTy
values for chlorsulfuron in the acidic water phasere calculated to be 54.6 and 181.4 days,
respectively. In the total system thedp@nd DTgpvalues for chlorsulfuron were 66.7 and 221.5 days,
respectively.

In the phenyl system, transformation products weré6957 (2-chloro-N-[(4-hydroxy-6-methyl-
1,3,5-triazin-2-yl)carbamoyl]benzenesulfonamide), N-JJ998 (N-[(N-
carbamoylcarbamimidoyl)carbamoyl]-2-chlorobenzetfesamide), and IN-A4097 (2-
chlorobenzenesulfonamide), and Triuret, reachingimmam concentrations of 18.9% AR, 2.0% AR,
10.1% AR, and 4.4% AR on Day 102, respectively.thia triazine system, transformation products
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were IN-M6957 (2-chloro-N-[(4-hydroxy-6-methyl-153triazin-2-
yl)carbamoyl]benzenesulfonamide), IN-B5528 (4-amBamethyl-1,3,5-triazin-2-ol), IN-JJ998 (N-
[(N-carbamoylcarbamimidoyl)carbamoyl]-2-chlorobenesulfonamide), IN-V7160 (1-(4-methoxy-6-
methyl-1,3,5-triazine-2-yl)urea), IN-A4098 (4-melye6-methyl-1,3,5-triazine-2-amine), and
Triuret, reaching maximum concentrations of 22.4% @®ay 102), 7.8% AR (Day 102), 2.0% AR
(Day 102), 0.8% AR (Day 62), 17.8% AR (Day 102)ddr3.4% AR (Day 102), respectively.

Aerobic soil metabolism

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

In the first study (DuPont-4498, Ryan, D.L., McMii, J.A., 2002; DAR, Vol. 3, Annex B8,
B.8.1.1.1),*C-chlorsulfuron was applied to a loam soil from aifen, Spain with pH of 8.3 and
OC content of 2.1%. TH&C-chlorsulfuron was applied at a nominal rate pfy2a.s./g dry soil which

is equivalent to a field use rate of 300 g a.s.ft#e treated soils were maintained under aerobic
conditions and removed at intervals over 120 dihessoils were extracted and analysed to determine
the concentration of chlorsulfuron and metabolitgmaining over time. Chlorsulfuron degraded in
the aerobic soil with D& and DTy values of 232 and 771 days, respectively. Masanical was
maintained throughout the study. At 120 days afteatment, chlorsulfuron accounted for
approximately 66% of the recovered radioactivityin&falization to**CO, was significant with
1.9-5.5% recovered at the end of the study. Noraetdble residues were approximately 9% at the
end of the study.

In the second study (DuPont-27603, Tunink, A., 20DAR addendum, Vol. 3, Annex B8,
B.8.2.2.1.1) chlorsulfuron was applied to five diffnt soils. The five soils were a sandy loam from
Chesapeake Farms, Maryland, U.S.A. (Mattapex #2Bgavy clay from the Lleida region of Spain, a
sandy clay loam from Nambsheim, France, a sandy lsam Goch, Germany, and a sandy loam
from Suchozebry, Poland. The organic matter conféfalkley-Black method) for these soils was
1.5, 3.1, 2.7, 3.1, and 1.3%, while the pH (1:4l: 001 M CaC}) was 4.35, 7.50, 7.01, 5.13, and
5.04, respectively. The test soils were treateti ¥@-chlorsulfuron at a concentration of (u§ a.s./g
dry weight soil and incubated under aerobic coadiaind darkness at 202°C. Soils were removed
at intervals over 120 days and extracted and terahe the concentration of chlorsulfuron and
metabolites remaining over time. The f9&nd DTy, values for chlorsulfuron in the five soils range
from 12.4 to 71.2 d and 51.0 to 255.9 days, regpdg¢t Mass balance was maintained (92.2% to
106.6% AR) throughout the study. Over the duratibthe study, extractability generally decreased
while the non-extractable residues (NER) increagdiheralization 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 stigated at field sites.

The first field study (AMR 1417-89, Dietrich, R.Flaylor, G.T., 1990, DAR, Vol. 3, Annex B8,
B.8.1.2.2.1) treated with’C-chlorsulfuron was conducted in Madera, Californi(SA on a sandy
loam soil of pH 6.3 and OC (organic carbon) cont#r.2%. The“C-chlorsulfuron was applied at a
nominal rate of 158 g a.s./ha. The application wasle to the bare soil surface contained in steel
cylinders. Chlorsulfuron degraded in a field soithMDTs, and DTy Values of 29.0 and 96.3 days,
respectively. Quantifiable levels were not detectidr 59 days. No radioactivity was detected below
the 45-60 cm segment, with quantifiable radioastidetected only in the 0-15 and 15-30 cm
segments, showing that movement into the soil dgrshlfuron or its degradation products was
relatively insignificant.

The second field study (AMR 2266-91, Rhodes, B1©94; DAR, Vol. 3, Annex B8, B.8.1.2.2.1)
treated with*“C-chlorsulfuron was conducted at a field site indelmw, Idaho, USA on a silt loam soil
of pH 6.1 and OC content of 1.3%. TH&-chlorsulfuron was applied at a nominal rate of
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158 g a.s./ha. The application was made to the baike surface contained in steel cylinders.
Chlorsulfuron degraded in the field soil with BTand DTy values of 11.2 and 37.1 days,
respectively. Quantifiable levels were not detécifter 272 days. No radioactivity was detected
below the 20 cm segment with one exception showiaggmovement into the soil by chlorsulfuron or
its degradation products was relatively insignifica

5.1.3 Summary and discussion of degradation
Stability

Chlorsulfuron is a weak acid herbicide with a pKa3at. Aqueous hydrolysis of chlorsulfuron was
significant only in pH 5 buffered solutions withcalculated half-life of approximately 23 days at
25°C and essentially stable in buffered solutiansta7 and 9. Photolysis in buffered solution &f p
5 to pH 9 is not a major dissipation process fdorgulfuron in the environment.

Aerobic soil degradation

Chlorsulfuron degraded in aerobic soil with QWalues ranging from 13.5 to 232 days andy DT
values from 44.8 to 771 days. Mineralisation wami§icant ranging from 1.9-10.7% evolving as
“CO, over the study duratio®-demethylation of the triazine ring of chlorsulfarand cleavage of
the sulfonylurea bridge were the predominant ihiiechanisms in the degradation of chlorsulfuron
in aerobic soil. The principal degradation productsbserved were IN-A4097 (2-
chlorobenzenesulfonamide), IN-A4098 (4-methoxy-@hykl,3,5-triazine-2-amine), IN-JJ998 (N-
[(N-carbamoylcarbamimidoyl)carbamoyl]-2-chlorobenesulfonamide) and IN-M6957 (2-chloro-N-
[(4-hydroxy-6-methyl-1,3,5-triazin-2-yl)carbamoyfhzenesulfonamide).

Surface water/sediment

The behaviour of chlorsulfuron was studied in agretater/sediments that were alkaline and acidic
in nature. In alkaline water/sediment systems, JSI98 (N-[(N-
carbamoylcarbamimidoyl)carbamoyl]-2-chlorobenzetfesamide) and IN-M6957 (2-chloro-N-[(4-
hydroxy-6-methyl-1,3,5-triazin-2-yl)carbamoyl]bemssulfonamide) were the major products
observed at 27.4% and 42.5%, respectively in tte gystem. In the acidic water/sediment system,
IN-A4097 (2-chlorobenzenesulfonamide), IN-A4098 niéthoxy-6-methyl-1,3,5-triazine-2-amine)
and IN M6957 (2-chloro-N-[(4-hydroxy-6-methyl-1,3tBazin-2-yl)carbamoyl]benzenesulfonamide)
were the major products observed at 10.5, 17.8%180@%, respectively in the total system. The
DTsovalues for chlorsulfuron in the aerobic alkalinstgyn (Mill Stream system only; Cavrini system
considered more anaerobic in nature) were 21 andagé in the water phase and total system,
respectively. In the aerobic acidic system thg®@&lues for chlorsulfuron were 54.6 and 66.7 in the
water phase and total system, respectively. Apprately 37% and 67% of the applied chlorsulfuron
remained in the water phase of the alkaline andi@uwiater/sediment systems at Day-30 and Day-29,
respectively.

The results from the CCevolution test (Modified Sturm test) demonstratieat chlorsulfuron is not
readily biodegradable. The G@roduction for chlorsulfuron was at most 4% of theoretical value
by the end of the test on Day 29 not achievindekiel to be considered readily biodegradable.

The behaviour in aerobic water/sediment systemsthedimited production of COin the ready
biodegradability test suggests that chlorsulfurenmot 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 chlorsulfuneas studied on four soils using a batch
equilibrium procedure at 2C. The average K& value for chlorsulfuron in the four tested soilasw
33.6 mL/g. The average ¢Kvalue was 0.38 mL/g. As soil pH decreased, theaKd K values
generally increased. The averagevBlue was 0.42 mL/g and the averagg Was 36.3 mL/g. The
average 1/n value was 0.89, which indicates that-limearity of adsorption with decreasing
concentration, was significant. Soil pH and orgacécbon content were significant factors in the
sorption behaviour of chlorsulfuron with greatesagbtion occurring at lower pH and higher OC
content.

5.2.2 Volatilisation

The low vapour pressure of chlorsulfuron of 8.10° Pascals (2.3 10™ mm Hg) at 25C indicates
little potential for volatilization and thus it witbinot be found in significant concentrations in. ai
The Henry's Law constant value of 3510 Pa x m x mol* calculated from the measured water
solubility in pH 7 buffer of 12.5 g/L and vapouregsure indicates chlorsulfuron has a negligible
vapour pressure above dilute aqueous solutions.

5.2.3 Distribution modelling

The low vapour pressure and Henry's law constanthdérsulfuron indicate a low potential for
volatilisation of chlorsulfuron under practical aitons of use. The calculation of the second-order
rate constant and associated half-life for the treacof chlorsulfuron in the gas phase in the
troposphere was made using the method of Atkinsoraddition, the Predicted Environmental
Concentrations in air (PECwere also estimated for chlorsulfuron.

Currently, no models have been recommended forettiienation of the predicted environmental

concentrations of chemicals in air. In the absefce& recommended model, volatilisation losses and
predicted concentrations in air were estimatedgutiiie volatilisation estimation method developed
by Lymanet al. (1982) as follows:

oo=44x107 2
) WEKoce 5

Where
k, = rate constant for volatilisation, day
vp = vapour pressure of chemical in air, mm Hg

Ko = Organic carbon partition coefficient, mL/g
S = solubility, mg/L

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

Where
loss = percent of applied compound volatilised withhtiburs after application
k, = rate constant for volatilisation, day

Parameter Value Units Reference
Water solubility at pH 7 12500 mg/L
Average soil sorption coefficien 36 mL/g DAR, V@l. Annex B8, B.8.2.1a
Vapour pressure at 26 2.3x 10" Pa
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| 17x10% | mmHg | |

Based on this data and the equations in the tddweeait can be predicted that < 0.01% of applied
chlorsulfuron would be lost to the atmosphere witB4 hours. This rate of loss is likely to result i
negligible concentrations in air (PELdue to the combination of a low rate of loss &l as the
dilution effects of moving air.

5.3  AQUATIC BIOACCUMULATION

5.3.1 Aquatic bioaccumulation

The purpose of the fish accumulation study is tiemeine if pesticide residues accumulate in fish as
human food sources and to determine the magnitideesidue in the edible fish portions. A
fish-bioconcentration study is not required, du¢éh®low log K, which is below the trigger value of

4 (pH = 7: log K = 0.102).

5.3.1.1 Bioaccumulation estimation
Since, thelog Koy of chlorsulfuron is lower than the threshold valU€LP Regulatiore4), the
potential risk for bioaccumulation in tissues ofiatic 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 bioaccumulan

The measured log J& values for chlorsulfuron were all below the thmdsh value for
bioaccumulationij.e. threshold CLP Regulatiasd4. Therefore, no experimental bioaccumulation data
are required. The potential risk for bioaccumwolatof chlorsulfuron in tissues of aquatic organisms
is considered low.

5.4  AQUATIC TOXICITY

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

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

Test/Method Test substance Test system Endpoints Reference

purity;

Test concentrations
Fish acute chlorsulfuron 96-hour static LCso Ward, T.J., Wyskell,
Oncorhynchus | purity: 97.18%; juvenile, >122 mg a.s./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 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 acute chlorsulfuron 96-hour static LCs Ward, T.J., Wyskeil,
Lepomis purity: 97.18%; fingerling, >128 mg a.s./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 mg a.s./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, EGCs Ward, T.J., Wyskeil,
Daphnia purity: 97.18%; unaerated >112 mg a.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 mg a.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/treatmen

[

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 ECs - 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
Lemna gibba,
U.S. EPA 122-
2 and 123-2

Deviations:
None

chlorsulfuron

purity: 97.79%;
Nominal
concentrations of
0.00006, 0.00012,
0.00024, 0.00048, and
0.00096 mg a.s.L

14-day growth and
reproduction

5 plants with 3 fronds
per plant were
used/replicate

3 replicates/test
concentration

ECso=
0.00035 mg
a.s./L, biomass

0.00069 mgl/L,
calculated
average
specific growth
rate

Boeri, R.L., Wyskiel,
D.C., Ward, T.J. (2002
DuPont-4468 reviewed
in DAR, Vol. 3, Annex
B9, B.9.2.1

McKelvey, R.A. (2011)
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 50Qug a.s./L;
8-hour exposure
interval were 0.36, 1.2
4.1, 14, 45, and 1509
a.s./L;

24- and 48-hour
intervals were 0.033,
0.11, 0.36, 1.2, 4.1, an
14 g a.s./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
d500pg a.s./L along
with an untreated
control.

ECGO (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

EC60 (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

purity;
Test concentrations

Test system

Endpoints

Reference

biomass =
0.00036 mg
a.s./L

Aquatic plants
Lemna gibba,
OPPTS
850.4400
(1996),
OECD 221
(2006)

chlorsulfuron

purity: 99.5%
Nominal
concentrations of 1.6,
3.1, 6.3, 13, 25, and
50pug a.s./L

21-day dormancy
Frond counts were
made on Days 0, 14,
17,19, and 21.

The pre-exposure an
exposure periods
were conducted at8
1°Cin order to
maintain dormancy o
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.

ECso (dry weight
yield)
0.0072 mg/L
(no clearance
H period)
>0.051 mg/L
(clearance
period)

Porch, J.R., Kendall,
T.Z., Krueger, H.O
(2010 b)
DuPont-30213
reviewed in DAR
Addendum, Vol. 3,
Annex B9, B.9.2.11.1

5.4.1 Fish

5.4.1.1 Short-term toxicity to fish

The acute toxicity of chlorsulfuron to unfed juvenirainbow trout,Oncorhynchus mykiss, was

determined in an unaerated, static, 96-hour ligst {(Ward, T.J., Wyskeil, D.C., Boeri, R.L. (2001b)
Treatments consisted of a HEPES-buffered dilutiatewcontrol and a single nominal concentration
of 120 mg chlorsulfuron/L. Three replicates contagn10 fish each were exposed to the treatment
concentration. Test solutions were maintained betwgl.5 and 12°€. Summaries of cumulative
mortality and sublethal effects are presented éntéible below. The mean, measured concentration of
chlorsulfuron was 122 mg a.s./L, which was 102%tlef nominal concentration. There were no
mortality or sublethal effects at 122 mg a.s./LeThghest concentration causing no mortality was

122 mg a.s./L and the lowest concentration caus@§o mortality was >122 mg a.s./L.
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Table 11. Observed mortality and sublethal effectof rainbow trout, Oncorhynchus
mykiss, exposed to chlorsulfuron for 96 hours in an unaeted, static, acute test.

Mean, measured Cumulative mortality > °
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:
122 0/30 0/30 0/30 0/30

Total of three replicates. Each replicate corg@ihO fish (total 30 fish per test concentratidrtpat start.

b There were no sublethal effects.

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

The acute toxicity of chlorsulfuron to unfed fintyeg bluegill sunfish,Lepomis macrochirus, was
determined in an aerated, static, 96-hour test §gWwar., Wyskeil, D.C., Boeri, R.L. (2001a)). The
definitive study was conducted with a single norhetncentration of chlorsulfuron of 120 mg/L and
a HEPES-buffered solution water control. Three icapes containing 10 fish were exposed to a
128 mg/L mean, measured concentration of chlorsauifu Test solutions were maintained between
22.1 and 23.1C. Summaries of cumulative mortality and sublethaéef§ are presented in Tablel12.
The mean, measured concentration of chlorsulfuras W28 mg a.s./L, which was 107% of the
nominal concentration. There were no mortality oblsthal effects at 128 mg a.s./L. The highest
concentration causing no mortality was 128 mgla.shd the lowest concentration causing
100% mortality was >128 mg a.s./L.

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

Cumulative mortality

Mean, measured test item (No. dead / No. at test stafy

concentration

(mg a.s./L) 24 hour 48 hour 72 hour 96 hour
Water contrdl 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 cors@ihO fish (total 30 fish per test concentratidrtpat start.
HEPES-buffered dilution water control.

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

5.4.1.2 Long-term toxicity to fish

The effects of chlorsulfuron on the early life stagf rainbow trout@ncorhynchus mykiss) were
determined in a flow-through 77-day chronic tesefgon, K.B. (1991). A dilution water control and
nominal test substance concentrations of 15.6,, 2%, 125, 250, 500, and 1000 mg a.s./L were
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used during the study. A total of 80 embryos (2iceges of 40 embryos each) were exposed per
concentration level. Test solutions were maintaiaietio+ 2°C. Low light intensity (2.5 lux; 16-hour
light:8-hour dark) was maintained during hatchingd ahrough swim-up (Day-44). On Day-44
fingerlings were thinned to 15 per replicate (3@érlings/treatment level). Light was then increase
to 86-140 lux (16-hour light:8-hour dark) duringetremainder of the test. Analytical verification of
chlorsulfuron concentrations was made prior toltbginning of the test. Data on embryo and larval
survival, and length were taken at 44 days. Fimggrkurvival, length, and wet weight were
determined at 77 dayMean, measured concentrations of chlorsulfuron vi&e32, 66, 120, 250,
470, and 900 mg a.s./L and ranged from 90 to 116%ominal concentrations. All chemical and
physical parameters for the 77-day study were witiiceptable ranges. The 4¢€ could not be
calculated since 50% mortality was not observati@highest test concentration. The MATC was 46
mg a.s./L and the NOEC for rainbow trout exposechiorsulfuron for 77 days in a flow-through test
was 32 mg a.s./L based on standard length. The L®&C66 mg a.s./L (based on standard length).
Behaviour that could be correlated with toxicitysaanly noted at 470 and 900 mg a.s./L

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

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

Mean Mean
standard wet Embryo/larval Fingerling
length (Day- weight survival survival
Mean, measured tesf TTPP (Day-77)* (Day-44f (Day-77y°
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 contr@ = 0.05)
Based on 77-day data (fingerlings from originale8nbryos were thinned to 30 fingerlings/treatnewel on Day 44).
Kruskal-Wallis test and Mann-Whitney test witBanferroni correction for multiple comparisons.

¢ Cochran-Armitage test.

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

5.4.2 Aquatic invertebrates

5.4.2.1 Short-term toxicity to aquatic invertebrates

The acute toxicity of chlorsulfuron to unfé@aphnia magna (<24-hour old) was determined in an

unaerated, static, 48-hour test (Ward, T.J., WyskeC., Boeri, R.L. (2001c). Treatments consisted
of a HEPES-buffered dilution water control and noeahiconcentrations of 16, 26, 43, 72, and 120 mg
chlorsulfuron/L. Five daphnids were used per repdonith four replicates per test concentration and
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control. A summary of the findings is presented in Table Tlde mean, measured concentrations of
chlorsulfuron during the test were 14.8, 24.4, 4168.4, and 112 mg/L. Mean measured

concentrations chlorsulfuron ranged from 93 to 96#4he nominal concentrations. The highest

concentration causing no immobility was 68.4 mdlone of the tested concentrations caused 100%
immobility.

Table 14 Summary of observed immobility and sublethl effects of unfed, <24 hour old
Daphnia magna exposed to chlorsulfuron for 48 hours in an unaerad, 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 o/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 o5 | 85 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 daphnidssastart.
Daphnids at surface; the superscript numbersatelihe number of daphnids with this sublethalogffe

Conclusion: The 48-hour EGy 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 ogloiction ofDaphnia magna (<24-hour old) were
assessed in an unaerated, static, 21-day tesio(HWtG. (1989). Treatments consisted of a dilution
water control, and nominal concentrations of 16,6, 125, 250, and 500 mg chlorsulfuron/L. Ten
replicates were used per treatment, with four dapper replicate. Test concentrations were renewed
every Monday, Wednesday and Friday or 48 hourdis8tal procedures employed were: Probit
analysis (calculation of the EgQvalues), Fisher's Exact test (survival), one-waglgsis of variance
followed by means comparison with Dunnett’'s tesb¥gh and reproduction parameter&halytical
verification of chlorsulfuron concentrations wasdweaon test solutions sampled on Day 0 and at
regular intervals during the study. Mean, measwatentrations of chlorsulfuron were 12, 28, 58,
120, 250, and 480 mg/L and ranged from 75 to 96%amhinal concentrations. All chemical and
physical parameters for the 21-day study were wittticeptable ranges. A summary of percent adult
survival, first day of reproduction, total live yog produced per surviving female, total immobile
young produced per surviving female, and lengtbup¥iving adults is presented in Table 15.
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Table 15. Summary of test endpoints following expaose 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 youndf 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*
12¢ 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 coakigroup ¢ = 0.05)

First day that reproduction was observed in tipéicates

Mean of live young produced per surviving female

Mean of immobile young produced per surviving féana

NOEC for growth based on mean adult length, (Dttieest,a = 0.05)
NOEC based on mean total live young, (Dunnetss te= 0.05)

*
a
b
Cc
d
e
f
g LOEC based on mean total live young

Percent of adult daphnids alive at the end ofese(immobility was synonymous with death)

Table 16. Chronic toxicity, reproduction and growth in Daphnia magna

exposed to chlorsulfuron - Summary of endpoints.

NOEC (Highest tested dose without toxic effect)dabsn survival >480 mg/L
LOEC (Lowest observed effect concentration) fowsual >480 mg/L
MATC (Maximum Acceptable Toxicant Concentration) urvival >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 OEC)

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
ECso (immobilisation) and >480 mg/L
ECsq (reproduction) >480 mg/L

Conclusion: The 21-day NOEC for the most sensitivparameter, growth, was 12 mg/L. The 21-

day LOEC for growth was 28 mg/L, based on mean meas=d concentration.

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

highest concentration tested.

5.4.3 Algae and aquatic plants

The effect of chlorsulfuron on the growth and growate of green alga&elenastrum capricornutum,
was determined using algal cultures with AAP nutrimedium, incubated at 242°C for 120 hours
(Blasberg, J., Hicks, S. L., Stratton, J. L. (1991)e algae were exposed to total nominal formorati
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concentrations of 0.010, 0.030, 0.060, 0.120, a@d@®mg chlorsulfuron/L of nutrient medium. For
the dose response test, the organisms were exgosed®0 hours (5 days) without test medium
renewal. Each blank control, test concentration, \shicle blank (acetone) was tested as 3 repficate
Cell counts were made approximately 24, 48, 72,898, 120 hours after test initiation. The effect
was expressed as healthy cell count (cell denfsitythe 120-hour (Day 5) interval of the test.
Chlorsulfuron was determined to be stable overctiase of the definitive test as evidenced by the
analytical recoveries obtained from the Day O aray B (120 hour) test solutions. The 120-hour
mean-measured concentrations ranged from 94 to Id@B& nominal concentrations.

The effects of chlorsulfuron on the growth and gifovate ofSelenastrum capricornutum are shown

in Table 17. The 72-hour E@Ewas determined to be 0.068 mg chlorsulfuron/L ficiemce interval:
0.045 to 0.091 mg/L) and the 96-hour &QGvas determined to be 0.090 mg chlorsulfuron/L
(confidence interval: 0.056 to 0.120 mg/L). The t@ur EG, was determined to be
0.050 mg chlorsulfuron/L (confidence interval: 400to 0.060 mg/L) and the 120-hour NOEC was
determined to be 0.010 mg chlorsulfuron/L, eacletias nominal concentrations.

Table 17. Summary of algal growth following exposw of green algae,
Selenastrum capricornutum to chlorsulfuron.

Nominal Cell counts
test item (cellsx 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 Duett’s test criteriag = 0.05.

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

Cell count: 72-hour EG;p = 0.068 mg chlorsulfuron/L
72-hour NOEC = 0.032 mg chlorsulfuron/L

120-hour EG;y = 0.050 mg chlorsulfuron/L
120-hour NOEC = 0.010 mg chlorsulfuron/L

The effect of chlorsulfuron oAnabaena flos-aquae was determined using algal cultures with AAP
nutrient medium. Three replicates at nominal cotreéions of 0.25, 0.50, 1.0, 2.0, and
4.0 mg chlorsulfuron/L, were incubated at£22°C for 120 hours and cell counts were taken at
24-hour intervals (Boeri, R.L., Wyskiel, D.C., WaidJ. (2000)). To assess recovery after the Initia
120 hours exposure period, algae from a nominatewmation of 40 mg/L was placed in nutrient
medium without chlorsulfuron. (A determination ohether effects were algistatic was conducted
with the maximally inhibited test concentrationQ(4ng/L, the highest rate tested) rather than with a
test concentrations with inhibited growth). Recgvezll counts were taken every 3 days for up to 14
days.

The mean measured concentrations of chlorsulfuaiaged from 94 to 99% of the targeted nominal
concentrations corrected for test substance pafif7.79%. Control solutions showed no detectable
concentrations of chlorsulfuron.
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The effects of chlorsulfuron on the growth and gifowate ofAnabaena flos-aquae are shown in
Table 18. The 72-hour Egvalues determined with the number of cells per grbwth rate, and the
area under the growth curve are 0.585 mg/L, 3.4 pand 0.371 mg/L chlorsulfuron, respectively.
The 120-hour E& values determined with the number of cells per growth rate, and the area
under the growth curve are 0.807 mg/L, 1.77 mgfid @609 mg/L chlorsulfuron, respectively.

Table 18. Summary of algal growth inhibition folloving 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 1.41x 1¢f — — —
Chlorsulfuron:
0.236 1.16x 1¢f 102 81 100
0.485 8.93x 1¢° 78 67 94
0.961 4.85x 10° 43 30 84
1.92 3.30x 10' 3 10 40
3.95 <1.0x 1¢' <1 5 20

During the algistatic/algicidal test set up for Ifurs at the termination of the final definitivast,
algae collected from each 4.0 mg/L (nominal) témstneber and combined into fresh dilution media
increased from a calculated cell concentrationXd0<cells per mL to 348000 cells/mL. These data
indicates that the effect of chlorsulfuron at thigicentration was algistatic rather than algicidal.

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

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

curve: 120-hour EG5o = 0.609 mg chlorsulfuron/L
Growth rate: 120-hour ECso = 1.77 mg chlorsulfuron/L

The effects of chlorsulfuron on growth and growthrate of Anabaena flos-
aquae were found to be algistatic at concentrations lesthan or equal to
4.0 mgl/L.

The effect of chlorsulfuron obhemna gibba G3 was determined in 20X AAP nutrient medium (Boeri,
R.L., Wyskiel, D.C., Ward, T.J. (2002)). Treatmeotsisisted of nominal concentrations of 0.00006,
0.00012, 0.00024, 0.00048, and 0.00096 mg chlamrfL and a test media control. Five plants
with 3 fronds per plant were used per replicatéwhtee replicates per test concentration and abntr
Replicates were incubated for 14 days at a meapdeature of approximately 24@G (range 24.0 to
24.6°C). Frond count and biomass were determined aftedlays of exposure. To assess recovery
after the initial 14-day exposure period, frondsirnominal concentrations 0.00048, and 0.00096 mg
chlorsulfuron/L exhibiting >50% growth inhibition exe placed in fresh nutrient medium without
chlorsulfuron. Fronds were counted after an additid4 days. Statistical methods employed were:
Bruce-Versteeg method (calculation of EC valuesll ane-way analysis of variance followed by
means comparison with Dunnett’s test< 0.05) to determine the NOE. the recovery test, normal
growth and reproduction resumed in test concentratequal to or lower than 0.00048 mg/L.
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The effects of chlorsulfuron on the growth and oeloiction ofLemna gibba G3 are shown in Table
19.

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

Frond number? Biomass
Test item nominal
concentration 14-Day % Inhibition 14-Day mean % Inhibition
(mg/L) mean frond . biomass relative to
relative to control
number (mQg) control
Blank control 837 — 78.7 —
Chlorsulfuron:
0.00006 624 25 48.7 38
0.00012 727 13 70.8 10
0.00024 598 29 459 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 determinedunnbtt’s testq = 0.05)

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

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

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

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

Toxicity after various lengths of exposure of ckldfuron to the floating freshwater vascular plant
Lemna gibba G3 was determined in a 7-day test (Porch, J.RndeEl T.Z., Krueger, H.O. (2010a)).
The test was based on U.S. Environmental Proteéigency (EPA) Series 850 — Ecological Effects
Test Guidelines, OPPTS Number 850.4400 and OECDOIéBoe 221. Treatments consisted of four
exposure intervals (4, 8, 24, and 48 hours), edtthsix nominal concentrations. Test concentrations
varied with the exposure interval, and ranged f@@83 to 50Qug a.s./L, along with an untreated
control. The 7-day E& values, based on nominal chlorsulfuron conceuwinatiwere as follows:
4-hour exposure - frond count 1§ a.s./L, frond count yield 106y a.s./L, biomass 138y a.s./L,
biomass yield 11Rg a.s./L, growth rate (based on frond count) g@a.s./L, and growth rate (based
on frond biomass) >500g a.s./L; 8-hour exposure - frond countytfa.s./L, frond count yield 34g
a.s./L, biomass 4@g a.s./L, biomass yield 36 a.s./L, growth rate (based on frond count) >1§0
a.s./L, and growth rate (based on frond biomas§Pt) a.s./L; 24-hour exposure - frond count 12
Mg a.s./L, frond count yield 841g a.s./L, biomass >14g a.s./L, biomass yield }&y a.s./L, growth
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rate (based on frond count) >4 a.s./L, and growth rate (based on frond biomad4)ug a.s./L;
48-hour exposure - frond count Jug a.s./L, frond count yield 140g a.s./L, biomass 1j1g a.s./L,
biomass yield 1.2g a.s./L, growth rate (based on frond count) pd4.s./L, and growth rate (based
on frond biomass) >14g a.s./L. The 7-day NOEC based on nominal chlansoitf concentration was
0.36ug a.s./L for biomass after 8 and 48 hours of expsand 1.21g a.s./L for biomass after 4 and
48 hours of exposure.

Toxicity of chlorsulfuron to the floating freshwateascular plantLemna gibba G3 was
determined in a 21-day test with exposure duripgrod of induced dormancy to evaluate potential
effects from chlorsulfuron exposure during the kale winter, and early spring (Porch, J.R., Kedhda
T.Z., Krueger, H.O. (2010b)). The test was condiictsing methods based on modifications to U.S.
Environmental Protection Agency (EPA) Series 85Hcelogical Effects Test Guidelines, OPPTS
Number 850.4400 and OECD Guideline 221. Treatmeomsisted of six nominal concentrations of
1.6, 3.1, 6.3, 13, 25, and 5@ a.s./L and an untreated control. Two sets oftplarere tested at each
nominal concentration. One set of plants was exptsé¢he test concentrations followed by a seven-
day clearance period in untreated nutrient meditlma;other set of plants had no clearance period
following exposure. The pre-exposure and exposeregs were conducted at#81°C in order to
induce and maintain dormancy of test plants. Atehd of 14 days, the temperature of the test was
increased to 24 2°C in order to stimulate the resumption of rapidvgio
For exposure to chlorsulfuron without a clearaneequl, the 21-day E values, based on mean,
measured concentrations of chlorsulfuron for fraxmaint, frond count growth rate, and biomass
growth rate were greater than fg a.s./L, for frond count yield was 1948 a.s./L, for biomass was
11.8pg a.s./L, and for biomass yield was @@ a.s./L. For exposure to chlorsulfuron followeday
clearance period, the 21-day &®@alues, based on mean, measured concentratiortdarbulfuron
for all variables was greater than jid. a.s./L.

5.4.4 Other aquatic organisms (including sediment)

To prevent unnecessary testing with substancemwtdxicity to aquatic invertebrates, the NOEC in
the chronicDaphnia magna test must be <0.1 mg/L for testing on sedimentllivgeorganisms to be
warranted (SANCO/3268/2001). For chlorsulfuron, ttieronic NOEC forDaphnia magna is

12 mg a.s./L.

5.5 COMPARISON WITH CRITERIA FOR ENVIRONMENTAL HAZA RDS
(SECTIONS 5.1 - 5.4)

Aquatic Toxicity

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

The 96 hour acute L& for two species of fish@ncorhynchus mykiss andLepomis macrochirus) are

both greater than values, with §ralues of >122 mg a.s./L and >128 mg a.s./L, respdy. The
flow-through 77 day chronic fish test resulted IN@EC of 32 mg a.s./L.

The 48 hour Eg; for aquatic invertebrates is greater than 112 rmagla with a chronic 21 day NOEC
=12 mga.s./L.

Two species of algae were tested, with the mossitem endpoint belonging t&elenastrum
capricornutum. The EG, for cell count is 0.068 mg a.s./L.

The most sensitive species dremna gibba, with a 14 day study giving an B£C(biomass) of
0.00035 mg a.s./L and an average specific grovithaalculated to be 0.00069 mg a.s./L.
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5.6 CONCLUSIONS ON CLASSIFICATION AND LABELLING FO R
ENVIRONMENTAL HAZARDS (SECTIONS 5.1 — 5.4)

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

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

In toxicity studies for algal and aquatic plant€s§s at concentrationsl mg a.s./L were observed. In
addition, chlorsulfuron is not readily biodegradealand is unlikely to bioaccumulate in aquatic
organisms (log kK, <4). As a consequence, and according to the CeéguRtion, due to its acute
effect on algal/aquatic plants at a concentraidnmg a.s./L and due to its low degradability,
chlorsulfuron should be classified as Aquatic Aclisnd Aquatic Chronic 1.

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

For this substance, an acute M-Factor has beet $H000” based on the following criteria:

* The lowest reported effects in a 14 dhgmna gibba study, with an Eg value of
0.00035 mg a.s./L. This GLP study was conductedraatg to U.S. EPA 122-2 and 123-2,
and is summarized in DuPont-4468 (reviewed in DXB, 3, Annex B9, B.9.2.1).

 The CLP Regulation (Table 4.1.3) M-Factor of “1006f Acute Toxicity is in the range of
“0.0001 < EG,<0.001"

For this substance, a chronic M-Factor has beeat$&00” based on the following criteria:

* The 48 hour NOEC fokLemna gibba, based on frond count, biomass, yield based amdfro
count and biomass, and growth rate based on froodt@nd biomass = 0.00036 mg a.s./L.
This GLP study was conducted according to U.S. BBA.4400 (1996), OECD 221 (2006)
and is summarized in DuPont-28843 (reviewed in DA&lendum, Vol. 3, Annex B9,
B.9.2.11.2).

* The test substance is not readily biodegradablermeed from the results of a modified
Sturm Test, according to the criteria of OECD 30HBd summarized in DuPont-6705
(reviewed in DAR, Vol. 3, Annex B8, B.8.4.3.1).

* The CLP Regulation (Table 4.1.3) M-Factor of “1d0t Chronic Toxicity for not readily
biodegradable substances is in the range of “0.608OEC<0.001"

Proposed classification of chlorsulfuron based &R Criteria:
Aquatic Acute 1

Aquatic Chronic 1

M-factor (acute): 1000

M-factor (chronic): 100

RAC evaluation of environmental hazards

Summary of the Dossier submitter’s proposal
Chlorosulfuron is a herbicide and is listed in Annex VI of CLP Regulation since 2008. The
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dossier submitter (DS) reviewed classification for environmental hazards to include the
2"4 ATP changes and proposed that the current classification (Aquatic Acute 1 - H400 and
Aquatic Chronic 1 - H410) should be kept, and an acute M-factor of 1000 and a chronic
M-factor of 100 should be added to the entry.

The DS concluded that chlorosulfuron is not readily biodegradable. It was also
considered as very toxic to algae and aquatic plants, the latter being the most sensitive
species in both acute and chronic tests as was confirmed by two studies on Lemna gibba.
In the first GLP experiment (Boeri et al., 2002), the inhibition values on frond count after
14 days of exposure were the following: ECsq = 0.00035 mg/L and NOEC = 0.00024 mg
a.s./L. In the second GLP experiment (Porch et al., 2010a), chlorosulfuron toxicity was
tested after four periods of exposure (4, 8, 24, and 48 hours), each with six nominal
concentrations ranging from 0.033 to 500 pg a.s./L. The lowest NOEC based on frond
count was equal to 0.00036 mg a.s./L.

In conclusion, the DS proposed to add an acute M-factor of 1000 and a chronic M-factor
of 100 to the current Annex VI entry.

Comments received during public consultation

Two Member States agreed with the proposed M-factors, but requested further
information on the studies or had minor comments on the data presented. Two member
states, suggested to recalculate data from the Boeri et al. (2002) study and for
classification purposes to use the 7-day E.Cs; and NOEC and the 14-day E.Csq and
corresponding NOEC.

Assessment and comparison with the classification criteria
All available studies on fate and behaviour of chlorsulfuron in the environment were
performed under GLP and according to US EPA, OECD or equivalent guidelines.

Degradability

Hydrolysis

Chlorsulfuron is essentially stable at pH 7 and pH 9. At pH 5 chlorfsulfuron hydrolyses
significantly with a calculated first-order half-life of ~23 days at 25 °C (Dietrich, 1989).

Aqueous photolysis
Photolysis is not considered a major degradation process for chlorsulfuron at pH 5, pH 7,
or pH 9 at 25 °C (Dietrich, 1989).

Soil photolysis
Chlorsulfuron degrades in dry irradiated alkaline soil with DTsy and DTy values of 62.2
and 207 days and is relatively stable in non irradiated systems (Hawkins, 1990).

Biodegradation
Not readily biodegradable according to the criteria of OECD 301B (Barnes, 2001).

Aerobic water/sediment
Chlorsulfuron degrades in an alkaline aerobic sediment system with DTsq and DTgyg values
of 21 and 69 days in the water phase and 26 and 87 days in the total system.

In conclusion, RAC agrees with the DS that chlorsulfuron should be considered not
rapidly degradable according to CLP.

Aquatic bioaccumulation
The only available information on bioaccumulation potential was the measured log Ko,
which is below the trigger value of 2 4 (pH = 7: log Ko, = 0.102). RAC agrees with the
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DS that chlorsulfuron has a low potential for bioaccumulation.

Aquatic Toxicity

Both acute and chronic toxicity tests were conducted for three trophic levels. The 96
hour acute LCsq values for two species of fish (Oncorhynchus mykiss and Lepomis
macrochirus) are greater than 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 ECsy for aquatic invertebrates (Daphnia magna) is greater than 112 mg
a.s./L with a chronic 21 day NOEC = 12 mg a.s./L.

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

The most sensitive species is Lemna gibba (Boeri et al., 2002) with a 7 day E.Csg, 2 7
day NOE,C, a 14 day E.Cso, and a 14 day NOE,C for average specific growth rate, based
on nominal and geometric mean concentrations, which are presented in Table 1.

Table 1. 7 and 14 day E.Csp and NOE,C values based on growth rate

NOE,C E.Cso 95% Confidence
Response Day (Mg/L) Concentrations (Mg/L) Intervals
7 0.24 Nominal 0.5967 (0.4760, 0.7250)
Growth rate
14 0.24 Nominal 0.715° (0.6438, 0.7857)

 Previously calculated to be 0.69 ug/L (McKelvey, 2011)

In toxicity studies for algal and aquatic plants, E.Cso and NOE,C values at concentrations
< 1 mg a.s./L were observed. In addition, chlorsulfuron is not readily biodegradable,
and is unlikely to bio-accumulate in aquatic organisms (log Kow < 4). As a consequence,
and according to the CLP Regulation, due to its acute effects on algae and aquatic plants
at concentrations < 1 mg a.s./L and its low degradability, RAC confirms the current
chlorsulfuron classification, i.e. Aquatic Acute 1 and Aquatic Chronic 1.

RAC agrees with the DS proposal of an acute M-Factor of 1000 based on the following
criteria:
e A 14 day static study conducted on Lemna gibba, with a calculated 7 day
E.Cso of 0.60 pg a.s./L (0.0006 mg/L) (7 day calculation based on frond
count data collected on day 6 and day 8, (Boeri et al., 2002). Calculations
were conducted outside of study report, see also Supplemental Information
- In depth analysis by RAC).

e The CLP Regulation states that an M-factor of 1000 is to be used if the acute
toxicity is in the range of 0.0001 < ECsp < 0.001 (mg/L).

RAC agrees with the DS proposal of a chronic M-Factor of 100 based on the following
criteria:
e A 14 day static study conducted on Lemna gibba, with a calculated 7 and 14
day NOEC value, based on growth rate, of 0.24 pg a.s./L (0.00024 mg/L)
(Boeri et al., 2002, additional calculations conducted outside of study report,
see also Supplemental Information - In depth analysis by RAC).

e Chlorsulfuron is not ready biodegradable, determined from the results of a
modified Sturm Test, according to the criteria of OECD 310B, and
summarized in Barnes (2001).
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e The CLP Regulation states that an M-factor of 100 is to be used if the
chronic toxicity for non-readily biodegradable substances is in the range of
0.0001 < NOEC =< 0.001 (mg/L).

In conclusion in agreement with DS proposal, RAC recommends that Chlorsulfuron
should be classified as:

Aquatic Acute 1; H400, M-factor = 1000,

Aquatic Chronic 1; H410, M-factor = 100

according to CLP (Regulation (EC) No. 1272/2008).

Supplemental information - In depth analyses by RAC
Analyses

L. GIBBA FROND COUNT DATA

Original L. gibba frond count data for Chlorsulfuron

The frond count data from day 0 to day 14 by treatment group and replicate, as
presented in Boeri et al. (2002), are provided in Table 2.

Table 2. L. gibba frond count data from Boeri et al. (2002)

Exposure Exposure
Initiated: Ended: Nominal
Day
0: Day 14: Chlorsulfuron
Count (Fronds) by Test Day Concentration
Rep
. 0 1 4 6 8 11 13 14 Hg/L
1 15 22 86| 134 240 415 482 529
2 15 22 80| 143 322 710 812 1018 Blank Control
3 15 20 80| 152 359 584 716 965
15 21 82| 143 307 570 670 837 Mean
0 1 3 9 61 148 170 268 Std. Dev.
Coeff. of
0.0 54| 4.2 6.3 19.8 26.0 | 25.3 32.0 Variation
1 15 22 66| 119 214 344 432 493
2 15 23| 100 | 167 333 607 756 784 0.06
3 15 20 81| 125 235 395 520 594
15 22 82| 137 261 449 569 624 Mean
0 2 17 26 64 139 168 148 Std. Dev.
Coeff. of
0.0 7.1120.7] 19.1 24.4 31.1 29.4 23.7 Variation
0 -2 0 4 15 21 15 26 % Inhibition
1 15 21 81| 150 320 597 712 1059
2 15 25 80| 151 268 434 548 576 0.12
3 15 21 72| 129 231 407 516 546
15 22 78 | 143 273 479 592 727 Mean
0 2 5 12 45 103 105 288 Std. Dev.
0.0] 10.3| 6.4 8.7 16.4 21.4 17.8 39.6 Coeff. of
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Variation
0 -5 5 0 11 16 12 13 %o Inhibition
1 15 26 88 144 284 445 576 625
2 15 19 75 134 244 433 592 608 0.24
3 15 21 79 145 259 446 536 562
15 22 81 141 262 441 568 598 Mean
0 4 7 6 20 7 29 33 Std. Dev.
Coeff. of
0.0| 16.4| 8.3 4.3 7.7 1.6 5.1 5.4 Variation
0 -3 2 1 15 23 15 29 % Inhibition
1 15 19 31 44 62 109 206 273
2 15 23 32 50 61 116 196 238 0.48
3 15 21 36 49 84 206 350 414
15 21 33 48 69 144 251 308 Mean
0 2 3 3 13 54 86 93 Std. Dev.
Coeff. of
0.0 9.5| 8.0 6.7 18.8 37.7 34.4 30.2 Variation
0 2 60 67 78 75 63 63 %o Inhibition
1 15 18 22 34 29 31 31 30
2 15 18 24 26 37 40 37 38 0.96
3 15 17 28 31 39 41 40 43
15 18 25 30 35 37 36 37 Mean
0 1 3 4 5 6 5 7 Std. Dev.
Coeff. of
0.0 3.3112.4 | 13.3 15.1 14.8 12.7 17.7 Variation
0 17 70 79 89 93 95 96 % Inhibition

Calculated growth rate by test interval
The mean frond count is determined using the number of fronds observed in a test
beaker on a given observation day.
Growth rate is calculated for each treatment group and control group based on frond
count (or biomass). Growth rate is calculated in this analysis using frond count data and
the following formula:

= In Nn -In No

tn
where:
M = Average specific growth rate

Ng = Number of fronds (or biomass) at the beginning of the test
N, = Number of fronds (or biomass) at t,
tn = Time of nth measurement after beginning of test (days).

Inhibition is calculated for each treatment group as the percent reduction in mean frond
count and mean growth rates relative to the respective control means. The following
formula was used:

oy = =T

%1 = C x 100
where:
C = Control mean frond count or growth rate
T = Treatment group mean frond count or growth rate
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The results are presented in Table 3.

TABLE 3. CALCULATED GROWTH RATE BY TEST INTERVAL BASED ON FROND COUNTS

Exposure Initiated:Day 0: Exposure Ended:Day 14:
Nominal
Chlorsulfuron Growth Rate Based on
Concentration Count (Fronds) by Test Da
Rep | Day 0- | Day 0- | Day 0- | Day 0- | Day O- Day O- Day O-
Hg/L . 1 4 6 8 11 13 14
1 0.3830 | 0.4366 | 0.3650 | 0.3466 | 0.3018 0.2669 0.2545
Blank Control 2 0.3830 | 0.4185 | 0.3758 | 0.3833 | 0.3507 0.3070 0.3013
3 0.2877 | 0.4185 | 0.3860 | 0.3969 | 0.3329 0.2974 0.2974
Mean 0.3512 | 0.4245 | 0.3756 | 0.3756 | 0.3285 0.2904 0.2844
Std. Dev. 0.0550 | 0.0105 | 0.0105 | 0.0260 | 0.0247 0.0209 0.0260
Coeff. of
Variation 15.7 2.5 2.8 6.9 7.5 7.2 9.1
1 0.3830 | 0.3704 | 0.3452 | 0.3322 | 0.2848 0.2585 0.2495
0.06 2 0.4274 | 0.4743 | 0.4017 | 0.3875 | 0.3364 0.3015 0.2826
3 0.2877 | 0.4216 | 0.3534 | 0.3439 | 0.2973 0.2728 0.2628
Mean 0.3660 | 0.4221 | 0.3668 | 0.3545 | 0.3062 0.2776 0.2650
Std. Dev. 0.0714 | 0.0520 | 0.0305 | 0.0291 | 0.0269 0.0219 0.0167
Coeff. of
Variation 19.5 12.3 8.3 8.2 8.8 7.9 6.3
%o Inhibition -4 1 2 6 7 4 7
1 0.3365 | 0.4216 | 0.3838 | 0.3825 | 0.3349 0.2969 0.3041
0.12 2 0.5108 | 0.4185 | 0.3849 | 0.3604 | 0.3059 0.2768 0.2606
3 0.3365 | 0.3922 | 0.3586 | 0.3418 | 0.3001 0.2722 0.2568
Mean 0.3946 | 0.4108 | 0.3758 | 0.3616 | 0.3136 0.2820 0.2738
Std. Dev. 0.1006 | 0.0162 | 0.0149 | 0.0204 | 0.0186 0.0131 0.0263
Coeff. of
Variation 25.5 3.9 4.0 5.6 5.9 4.7 9.6
% Inhibition -12 3 0 4 5 3 4
1 0.5500 | 0.4423 | 0.3770 | 0.3676 | 0.3082 0.2806 0.2664
0.24 2 0.2364 | 0.4024 | 0.3650 | 0.3486 | 0.3057 0.2827 0.2644
3 0.3365 | 0.4153 | 0.3781 | 0.3561 | 0.3084 0.2751 0.2588
Mean 0.3743 | 0.4200 | 0.3734 | 0.3574 | 0.3074 0.2795 0.2632
Std. Dev. 0.1602 | 0.0204 | 0.0073 | 0.0096 | 0.0015 0.0039 0.0039
Coeff. of
Variation 42.8 4.8 1.9 2.7 0.5 1.4 1.5
%o Inhibition -7 1 1 5 6 4 7
1 0.2364 | 0.1815 | 0.1794 | 0.1774 | 0.1803 0.2015 0.2072
0.48 2 0.4274 | 0.1894 | 0.2007 | 0.1754 0.186 0.1977 0.1974
3 0.3365 | 0.2189 | 0.1973 | 0.2153 | 0.2382 0.2423 0.2370
Mean 0.3334 | 0.1966 | 0.1925 | 0.1894 | 0.2015 0.2138 0.2139
Std. Dev. 0.0955 | 0.0197 | 0.0114 | 0.0225 | 0.0319 0.0247 0.0206
Coeff. of
Variation 28.7 10.0 5.9 11.9 15.8 11.6 9.6
% Inhibition 5 54 49 50 39 26 25
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1 0.1823 | 0.0957 | 0.1364 | 0.0824 | 0.0660 0.0558 0.0495
0.96 2 0.1823 | 0.1175 | 0.0917 | 0.1129 | 0.0892 0.0695 0.0664
3 0.1252 | 0.1560 | 0.1210 | 0.1194 | 0.0914 0.0754 0.0752
Mean 0.1633 | 0.1231 | 0.1164 | 0.1049 | 0.0822 0.0669 0.0637
Std. Dev. 0.0330 | 0.0305 | 0.0227 | 0.0198 | 0.0141 0.0101 0.0131
Coeff. of
Variation 20.2 24.8 19.5 18.8 17.1 15.0 20.5
%o Inhibition 54 71 69 72 75 77 78
Results

Statistical analyses are reported based on nominal concentrations and were conducted
using SAS Version 9.4. The 7 and 14 day E,Csq values (and 95% confidence intervals) for
growth rate based on frond count and nominal concentrations were obtained with the 3-
parameter exponential model (1 of 5 models used for toxicity experiments advocated by
Slob (2002)).

Determination of the 7 and 14 day E.Cso and NOEC values

A complication in this analysis was that no observations of effects were measured at day
7. Instead, measures were made at 6 and 8 days of exposure. However, since there was
consistency in results from 6 and 8 days exposure, it was possible to obtain meaningful
NOEC determinations and E,Cs, estimates for 7 days of exposure from the data available.

The E.Csq estimates for day 6 and day 8 were 0.6067 and 0.5868 ug a.s./L, with 95%
confidence intervals of (0.4884, 0.7250) and (0.4760, 0.6975), respectively.
Consequently, the E.Csq estimate for 7 days of exposure is the geometric mean of the
day 6 and day 8 estimates. The calculated 7 day E.Cso = 0.5967 upg a.s./L, with
approximate 95% confidence intervals of (0.4760, 0.7250).

The 14 day E.Csq based on average specific growth rate has been recalculated previously
(McKelvey, 2011) and resulted in an E,Csq = 0.69 pg/L. The 14 day E.Cso calculated in
this analysis was determined to be 0.71 ug/L. The difference observed in these two
values is not significant, and is most likely due to differences in rounding of the raw
data.

FIGURE 1. 6 DAY GROWTH RATE DOSE RESPONSE CURVE
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concentration

The E,Csq and NOEC for Lemna Giba growth rate endpoint based on the geometric mean
of initially measured concentrations and one half of LOQ (LOQ for chlorsurfuron is equal
to 0.0132 pg/L) were recalculated (Table 4). The results for 14 days test are the
following: The E.Csq is 0.064 ug/L and the NOEC is 0.04 upg/L. There are no available
measured test concentrations on the days 6 and 8, the recalculation of E,Csg and NOEC
based on geometric mean of initial concentrations and half of LOQ is rather speculative.
Despite the recalculation was performed and the resulting values for 7 days test were
the following: E,Cso equal to 0.0595 pg/L and the NOEC to 0.04 pg/L.

Table 4. 7 and 14 day E.Cso and NOEC Values Based on Growth Rate

NOEC E.Cso 95% Confidence
Response Day (Mg/L) Concentrations (Mg/L) Intervals
7 0.24 Nominal 0.5967 (0.4760, 0.7250)
7 0.04 Geometric mean 0.0595 (0.0563, 0.0627
Growth rate
14 0.24 Nominal 0.715° (0.6438, 0.7857)
14 0.04 Geometric mean 0.064 (0.0618, 0.0662

Details of Douglas et al. (1988) study
(DAR 07, Vol 3, Annex B, part 5, B.9)

Test Substance: DPX-W4189 technical, purity: 98.5%
Test organism: Lemna minor

Medium: algal nutrient medium pH =5

GLP: Yes

Medium renewed on days 2, 5,7, 9, 12

14-day E.Cso = 0.11 pg/L

14-day NOE,C = 0.04 pg/L

Regarding the Douglas et al. (1988) study, the endpoints are based on the growth rate.
The NOEC for 14-day test duration was 0.04 pg/L and is the same as NOEC derived
from recalculated data of the Boeri et al. (2002) study. In RAC’s opinion, both NOEC
results are derived from methods which are designed for compounds not stable in the
test solution. On contrary, chlorsulfuron stability was proved during 21 day test period;
the compound is not ready biodegradable and bioaccumulation is not expected because
of the low log K, (at pH 7, log Kow = -0.99). The very low concentration (below the
LOQ) at the end of the 14 days study could be explained by uptake of the test compound
to the test organism. Unfortunately this hypothesis cannot be verified since no
information on the chlorsulfuron concentration in the test organisms is available.

6 OTHER INFORMATION

No other data available for consideration in determg the classification of chlorsulfuron.
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