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EXECUTIVE SUMMARY:
The biotransformation of [pyrimidinyl-5-'*C]-and [phenyl-U-'*C]-labeled 2-[[[[{(4,6-dimethoxy-
2-pyrimidinyl)-amino]carbonyl]amino]sulfonyl]amino]-N,N-dimethylbenzamide
(orthosulfamuron, IR5878) was studied in water-loam sediment (water pH 7.8, organic carbon
not reported; sediment pH 6.2-6.9, organic carbon 0.87%) systems from Arkansas for 90 days
and in water-clay sediment (water pH 7.7, organic carbon not reported; sediment pH 5.6-6.0,
organic carbon 1.8%) systems from California for 61 days under aerobic conditions in darkness
at 20 £ 2°C. Based on the water volume, ['*CJorthosulfamuron was applied at a rate of ca. 0.11
mg a.i/L. The sediment:water ratios used were 1:2.2-2.5 (ca. 44-49 g dry wt. sediment:ca. 110
mL water). This experiment was conducted in accordance with USEPA Subdivision N
Guideline §162-4 and in compliance with OECD principles of GLP as defined by the Republic
of Italy Decreto Legislativo No. 120 (1992). The test system consisted of glass cylinders (4.5-
cm i.d., volume/height not reported) containing water-sediment attached to a continuous flow-
through (flow rate not reported) system. Sediment and water were pre-incubated for 22 days,
then following treatment, duplicate systems per label were collected after 0,7,15,22 (CAL
only), 30, 44, 61 and 90 (ARK only) days of incubation. A flow-through trapping system was
utilized for the continuous collection of CO, (2N potassium hydroxide); no attempt was made to
collect volatile organic compounds. Upon collection, the water layer was separated from the
sediment via pipette. Water layers were treated with saturated sodium bicarbonate (NaHCO3)
solution, brought to volume (100 mL) with acetonitrile and concentrated via rotary evaporation.
Sediment samples were extracted with acetonitrile:33mM NaHCO;s; once at a solvent:solvent
ratio of 7:3 (v:v) followed by 1-2 times at a ratio of 1:1 (v:v). A second solvent system was not
utilized to further extract bound residues. Sediment extracts were combined and concentrated

_ Via rotary evaporation prior to TLC analysis. Water layers, sediment extracts, extracted sediment
and trapping solutions were analyzed for total radioactivity using LSC. Water layers and
sediment extracts were analyzed for ['4C]0rthosulfamuron and its transformation products by
normal- and reverse-phase TLC; parent orthosulfamuron and degradates were identified by co-
chromatography with and comparison to the retention factor (Ry) of reference standards. Parent
[’4C]orthosulfamuron and its transformation products were isolated and identifications also
assigned via LC/MS-ESI; however, LC/MS analyses of reference standards were not provided
for comparison.

The test conditions outlined in the study appear to have been maintained throughout the 2- and 3-
month incubations. Conditions were moderately reducing in the water layers and sediments of
both systems. In the water layers of both systems, redox potentials, dissolved oxygen and pH
were ca. +110 to +116 mV, 5.9-6.7 mg/L and 7.1-7.8, respectively. In the sediments, redox
potentials and pH were ca. +62 to +65 mV and 6.8-7.1, respectively, in the loam sediment and
ca. -22 to -16 mV and 6.2-6.4, respectively, in the clay sediment.

Dissipation and transformation of ["*CJorthosulfamuron occurred moderately in both systems,

but was more rapid in the water-clay systems as compared to the water-loam systems.
Accounting non-extracted residues as parent compound, linear/natural log half-life values of
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["*CJorthosulfamuron (both labels) were 12-13, 102->365, and 30-65 days in the water,
sediment, and total system, respectively, in the California water-clay sediment systems and 28-
29,>365, and 59-71 days, respectively, in the Arkansas water-loam sediment systems. Two
major transformation products, :

. N-(4,6-dimethoxypyrimidin-2-yl)urea (DOP urea, pyrimidine label) and
. 2-sulfamino-N,N-dimethylbenzamide (DBS acid, phenyl label),

and two minor products,

. 1-(4-methoxy-6-hydroxypyrimidin-2-y1)-3-[2-(2-
dimethylcarbamoyl)phenylsulfamoyljurea (O-desmethyl IR5878, both labels) and
. 2-sulfamoylamino-N,N-dimethylbenzamide (DBS amide, pheny! label),

were detected in both systems. For both systems, DOP urea was detected primarily in sediment
extracts, whereas, DBS acid, O-desmethyl IR5878 and DBS amide were detected primarily in the
water layers. Formation of volatilized '*CO, (identification not confirmed) was not significant
for either system or label totaling 0.18-1.19% of the applied at study termination.

In water-loam sediment systems, recoveries of radiolabeled material averaged 103.31 + 2.03%
(range 98.24-105.89%) and 103.73 £ 2.26% (range 97.79-106.21%) for the [pyrimidinyl-5-"*C}-
and [phenyl-U-'*C]-label treated systems, respectively, with no consistent declines in recoveries
for either label. Following application of ['*CJorthosulfamuron to the water layer, [pyrimidinyl-
5-"*CJresidues partitioned from the water layer to the sediment with mean (n = 2) distribution
ratios (water:sediment) of 2:1 at 7 days, 1:1 at 15-30 days, 1:2 at 44-61 days and were 1:3 at
study termination (90 days), while distribution ratios for the [phenyl-U-MC]residues were 3:1 at
7-15 days and 2:1 thereafter. Extractable [pyrimidinyl-S-’4C]residues increased from <0.44% of
the applied at day 0 to 60.67-60.97% at 44 days, then decreased to 57.63-57.93% at 90 days,
while [phenyl-U-"*Cresidues increased from 0.30-0.43% at day 0 to 30.89-32.41% at 30 days,
then decreased to 20.92-22.09% at study termination. Nonextractable ['*C]residues (both labels)
increased from <LOD (0.15-0.22% of applied) at day 0 to 17.39-23.74% at study termination.
Organic matter fractionation of 90-day extracted [pyrimidinyl-5-"*C}sediment found 8.48-9.33%,
2.31-2.41% and 7.36-8.12% of the applied was associated with the humin, fulvic acids and
humic acids, respectively. Extracted Orthosulfamuron (both labels) in the total system
decreased from 101.40-103.76% of the applied at day O (water layer only, sediment not analyzed
at day 0) to 45.33-52.73% at 44 days and was 16.92-21.31% at study termination. In the water
layer, orthosulfamuron decreased from 101.40-103.76% at day 0 to 46.38-50.52% at 15 days,
27.25-28.74% at 44 days and was 9.06-10.88% at 90 days. In the sediment, orthosulfamuron
was detected at 18.41-21.81% at 7-15 days, 17.31-25.48% at 30-44 days and was 7.86-10.96% at
study termination. DOP urea was detected at maximums of 42.50% and 47.78% at study
termination in the sediment and total system, respectively, while detected in the water layer at
3.85-6.09% after day 0. At study termination, DBS acid was detected at maximums of 46.53%,
9.24% and 55.77% in the water layer, sediment and total system, respectively. For minor
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products, DBS amide was detected at maximums of 3.25%, 0.87% and 4.07% in the water layer,
sediment and total system, respectively, and O-desmethyl IR5878 (both labels) was detected at
5.97-6.68%, 2.06-2.69% and 8.03-9.37%, respectively. Unidentified TLC ['*C]residues (both
labels) were detected at total maximums of 2.11-3.05%, 1.81-4.65% and 4.86-6.22% in the water
layer, sediment and total system, respectively.

In water-clay sediment systems, recoveries of radiolabeled material averaged 103.57 + 1.89%
(range 101.03-107.42%) and 101.61 £ 2.57% (range 97.91-105.43%) for the [pyrimidinyl-5-
“Cj-and [phenyl—U—”C]-label treated systems, respectively, with no consistent declines in
recoveries for either label. Following application of {'4C]orthosulfamuron to the water layer,
mean (n = 2) distribution ratios (water:sediment) for the [pyrimidinyl-S-14C]residues were 1:1 at
7 days, 1:2 at 15 days, 1:4 at 30 days and 1:7 at study termination (61 days), while distribution
ratios for the [phenyl-U-'*C]residues were primarily 2:1 for the entire incubation. Extractable
[pyrimidinyl-5-'“C]- and [phenyl-U-'*C]-residues increased from <0.62% of the applied (both
labels) at day 0 to 65.47-66.35% and 36.01-36.41%, respectively, at 30 days, then decreased to
53.64-53.81% and 26.15-26.34%, ress)ectively, at study termination. Nonextractable
[pyrimidinyl-5-'*C]- and [phenyl-U-"*C]-residues increased from <LOD (0.09-0.14% of applied)
at day 0 to 33.42-33.50% and 10.79-11.39%, respectively, at study termination. Organic matter
fractionation of 44- and 61-day extracted [pyrimidinyl-5-'*C]sediment found 17.31-21.1 1%,
6.54-9.43% and 1.14-1.74% of the applied was associated with the humin, fulvic acids and
humic acids, respectively. Extracted Orthosulfamuron (both labels) in the total system
decreased from 102.82-103.57% of the applied at day O (water layer only) to 50.51-56.31% at 15
days, 22.47-27.23% at 44 days and was 12.58-15.99% at study termination. In the water layer,
orthosulfamuron decreased from 102.82-103.57% at day 0 to 46.80-51.50% at 7 days, 25.52-
32.32% at 15 days, 12.79-13.80% at 30 days and was 2.42-3.37% at 61 days. In the sediment,
orthosulfamuron increased from 16.75-23.22% at 7 days to 23.30-26.79% at 15-22 days, then
gradually decreased to 10.16-12.62% at 61 days. DOP urea was detected at maximums of
37.70% and 40.52% at 30 days in the sediment and total system, respectively, and was 33.63-
33.66% and 35.77-35.86%, respectively, at study termination, while in the water layer decreased
from a maximum 6.66% at 7 days to 2.11-2.23% at 61 days. At study termination, DBS acid
was detected at maximums of 49.88%, 11.11% and 60.86% in the water layer, sediment and total
system, respectively. For minor products, DBS amide was detected at maximums of 2.81%,
1.28% and 4.09% in the water layer, sediment and total system, respectively, and O-desmethyl
IR5878 (both labels) was detected at 4.60-4.98%, 1.84-2.32% and 6.13-7.30%, respectively.
Unidentified TLC ["*C]residues (both labels) were detected at total maximums of 3.1 9-3.26%,
2.69-6.44% and 5.95-9.52% in the water layer, sediment and total system, respectively.

Transformation pathways were proposed by the study authors that were consistent with the
transformation products detected. In the primary pathway, hydrolytic cleavage at the
sulfamoylurea linkage yields the two major transformation products DBS acid (maximums of
46.53-49.88%, 9.24-11.11% and 55.77-60.86% in water layer, sediment and total system,
respectively) and DOP urea (maximums of 6.09-6.66%, 37.70-42.50% and 40.52-47.78% in
water layer, sediment and total system, respectively). A minor pathway involves demethylation
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of a methoxy group on the pyrimidine ring to yield O-desmethyl IR5878 (maximums of 4.60-
6.68%, 1.84-2.69% and 6.13-9.37% in water layer, sediment and tota) system, respectively).
Minor levels of DBS amide (maximums of 2.81-3.25%, 0.87-1.28% and 4.07-4.09% in water
layer, sediment and total system, respectively) were also detected. Ultimate production of CO,
was not significant for either label (0.18-1.19% at study termination).

Results Synopsis:

Test system used: Water-loam sediment from Arkansas.
[Pyrimidinyl-5-'*C]-label:

Linear half-life (0- to 90-day data) in water: 29.1 days (r* = 0.9652).

Linear half-life (44- to 90-day data) in sediment: 39.6 days (r* = 0.9171).
Accounting non-extracted residues as parent: Stable.

Linear half-life (0- to 90-day data) in total system: 40.6 days (© = 0.9827).
Accounting non-extracted residues as parent: 70.5 days (r* = 0.9167).

Major transformation products: N-(4,6-dimethoxypyrimidin-2-yl)urea (DOP urea; maximums
0f 6.09%, 42.50% and 47.78% of the applied in water layer,
sediment and total system, respectively).

Minor transformation products: 1-(4-Methoxy-6-hydroxypyrimidin-2-yl)-3-[2-(2-
dimethylcarbamoyl)phenylsulfamoyljurea (O-desmethyl

IR5878; maximums of 6.68%, 2.69% and 9.37% in water layer,
sediment and total system, respectively).

Unknowns (origin, plus two zones) via TLC (each <3.33% in -
total system).

CO; (maximum 1.19% of applied).

[Phenyl-U-"*C]-label:

Linear half-life (0- to 90-day data) in water: 27.6 days (r* = 0.9822).

Linear half-life (30- to 90-day data) in sediment: 41.5 days (i = 0.9912).
Accounting non-extracted residues as parent: Stable.

Linear half-life (0- to 90-day data) in total system: 36.3 days (r* = 0.9934).
Accounting non-extracted residues as parent: 59.2 days (* = 0.9721 ).

Major transformation products:  2-Sulfamino-N,N-dimethylbenzamide (DBS acid; maximums
0f 46.53%, 9.24% and 55.77% in water layer, sediment and
total system, respectively).

Minor transformation products: 1-(4-Methoxy-6-hydroxypyrimidin-2-yl)-3-[2-(2-
dimethylcarbamoyl)phenylsulfamoyljurea (O-desmethyl
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IR5878; maximums of 5.97%, 2.06% and 8.03% in water layer,
sediment and total system, respectively).

2-Sulfamoylamino-N,N-dimethylbenzamide (DBS amide
maximums of 3.25%, 0.87% and 4.07% in water layer,
sediment and total system, respectively).

Unknowns (origin, plus three zones) via TLC (each <3.73% in
total system).

CO;, (maximum 0.50% of applied).

Test system used: Water-clay sediment from California.

[Pyrimidinyl-5-'*C}-label:

Linear half-life (0- to 61-day data) in water: 13.1 days (i* = 0.9669).

Linear half-life (22- to 61-day data) in sediment; 38.4 days (r* = 0.9588).
Accounting unextracted residues as parent: Stable.

Linear half-life (0- to 61-day data) in total system: 24.1 days (r* = 0.9773).
Accounting unextracted residues as parent: 65.4 days (r* = 0.6873).

Major transformation products:

Minor transformation products:

[Phenyl-U-"*C]-label:

N-(4,6-dimethoxypyrimidin-2-yl)urea (DOP urea; maximums
of 6.66%, 37.70% and 40.52% of the applied in water layer,
sediment and total system, respectively).

1-(4-Methoxy-6-hydroxypyrimidin-2-yl)-3-[2-(2-
dimethylcarbamoyl)phenylsulfamoyl]urea (O-desmethyl
IR5878; maximums of 4.98%, 2.32% and 7.30% in water layer
sediment and total system, respectively).

b

Unknowns (origin, plus two zones) via TLC (each <5.58% in
total system).

CO; (maximum 1.16% of applied).

Linear half-life (0- to 61-day data) in water: 12.1 days (* = 0.9852).

Linear half-life (15- to 61-day data) in sediment: 35.4 days (r* = 0.9530).
Accounting unextracted residues as parent: 101.9 days ‘&1’2 =0.9598).

Linear half-life (0- to 61-day data) in total system: 21.3 days (" = 0.9896).
Accounting unextracted residues as parent: 30.3 days (r* = 0.9592).
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Major transformation products: 2-Sulfamino-N,N-dimethylbenzamide (DBS acid; maximums
0f 49.88%, 11.11% and 60.86% in water layer, sediment and
total system, respectively).

Minor transformation products:  1-(4-Methoxy-6-hydroxypyrimidin-2-yl)-3-[2-(2-
dimethylcarbamoyl)phenylsulfamoyljurea (O-desmethyl
IR5878; maximums of 4.60%, 1.84% and 6.13% in water layer,
sediment and total system, respectively).

2-Sulfamoylamino-N,N-dimethylbenzamide (DBS amide
maximums of 2.81%, 1.28% and 4.09% in water layer,
sediment and total system, respectively).

Unknowns (origin, plus two zones) via TLC (each <4.03% in
total system).

CO; (maximum 0.18% of applied).

Study Acceptability: This study is classified as supplemental. Multiple solvent systems were
not employed in a reasonable extraction attempt, leaving 11-33% of the applied unextracted.
Subdivision N guidelines require that a reasonable attempt be made to identify the parent and all
major degradates, including rates of their formation and decline.

I. MATERIALS AND METHODS

GUIDELINE FOLLOWED: This study was conducted in accordance with USEPA
Subdivision N Guideline §162-4 (1982) and OECD Guideline
307: “Aerobic and Anaerobic Transformation in Soil” (2000; p.
15; Appendix 1, p. 182). One significant deviation from
USEPA Subdivision N Guideline §162-4 was noted:

A reasonable attempt was not made to identify the
parent and all degradates, as multiple solvent systems
were not employed in the extraction attempt and 11-
33% of the applied remained unextracted.

COMPLIANCE: This study was conducted in compliance with OECD principles
of GLP as defined by the Republic of Italy Decreto Legislativo
No. 120 (1992, p. 3). Signed and dated Data Confidentiality,
GLP, Compliance and Quality Assurance statements were
provided (pp. 2-5; Appendix 11, pp. 295-298).
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A. MATERIALS:

1. Test Material: [Pyrimidinyl-S--MC]- and [phenyl-U-"*CJorthosulfamuron
(IR5878; pp. 14, 17).

Chemical Structure: See DER Attachment 1.

Description: Technical grade, solid (pp. 14, 17).

Purity: _

[Pyrimidinyl-5-'*C]-label Radiochemical purity: >98% (p. 17; Appendix 2, pp. 193-194).

Lot No.: 180 (p. 17).

Analytical purity: Not reported.

Specific activity: 249,121 dpm/pg (112.217 uCi/mg, 4.152
MBg/mg; p. 17).

Location of radiolabel: 5-C of pyrimidine ring (p. 17).

[Phenyl-U-'*C]-label Radiochemical purity: >99% (p. 17; Appendlx 2, pp. 195-196).
Lot No.: 183 (p. 17).
Analytical purity: Not reported.
Specific activity: 342,008 dpm/pg (154.058 uCi/mg, 5.7
MBg/mg; p. 17).
Location of radiolabel: Uniformly in phenyl ring (p. 17).

Storage conditions of
test chemicals: Test substances were stored at 4°C prior to use (p. 18).

Table 1: Physico-chemical properties of orthosulfamuron.

Parameter Values Comments
Molecular weight: 424.44 (p. 14).

Molecular formula: Ci6H20NsO6S

Water solubility: Not reported.

Vapor pressure: Not reported.

UV absorption: Not reported.

pKa Not reported.

Kow/log K. Not reported.

Stability of compound at room temperature: Not reported.

Data obtained from p. 14 of the study report.
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2. Water-sediment collection, storage and properties:

Table 2: Description of water-sediment collection and storage.

Description Arkansas system California system
Geographic location: Shoffner farm, Arkansas; Mana Renner, Offenbach
N 35°28°' W 91° 13", farm, California;
N 39°33'W 121° 43",
Pesticide use history at the collection site: Roundup Ultra Max, Karate Z, None.
Pix Plus.
Collection date: March 2002 (Appendix 4, pp. April 2002 (Appendix 4, pp.
200-202). 203-205).
Collection procedures: | Water: Sediment and associated water were collected from each site;
additional details were not provided (p. 18).
Sediment: :
Sampling depth: Water: Not reported.
Sediment: Upper 20-cm layer (p. 18).
Storage conditions: Water: Stored at 4°C prior to use (p. 18).
Sediment:
Storage length: Not reported; however, <90 days based on experimental start date
on May 29, 2002 (p. 15).
Preparation: Water: Paper filtered (Superfiltro, perfecte2 extra rapida; pp. 18-19).
Soil: 2-mm sieved (p. 18).

Data obtained from pp. 15, 18-19; Appendix 4, pp. 199-205 of the study report.
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‘Table 3: Properties of the waters.
Property Arkansas system California system
Temperature (°C): Not reported.
pH: Initial': Final:  * | Initial: Final:
7.8 6.81 7.7 7.03
Redox potential (mV): Initial®; Final: Initial: Final:
ca. +110 ca. +115 ca. +112 ca. 115
Oxygen concentration (mg/L): Initial’: Final: Initial: Final:
ca.6.5 ca. 6.7 ca. 6.1 ca. 6.3
Dissolved organic carbon (mg/L): Not reported.
Hardness (mg equivalent CaCO4/L): Initial": Final: Initial: Final:
224 100 39 64
Electrical conductivity (mmhos/cm): 0.52 Not reported.
Biomass (mg microbial C/100 g, CFU or other): | Not reported.

Data obtained from p. 18; Tables 1-2, pp. 49-50; Appendix 5, pp- 213-215 of the study report.

' Measured prior to study initiation and at end of study; however, specific intervals/dates were not reported (p. 18).
? Initial and final values measured in water layer of the treated system at 0 and at 61 (CA) or 90 (AR) days
postireatment, respectively (Appendix 5, pp. 213-215).
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Table 4: Properties of the sediments.
Property Arkansas system California system
Textural classification: Loam Clay
%sand (2000-50 um): 51 18
%esilt (50-2 pm): 13 2
%clay (<2 um): 11 60
Initial": Final: Initial: Final:
pH:
In water: 6.9 7.25 6.0 6.97
In 0.01M CaCl,: 6.2 6.64 5.6 6.57
Organic carbon (%): Initial': Final: Initial: Final:
0.87° 0.71 1.8 1.59
CEC (meg/100 g): 7.5 47.5
Redox potential (mV): Initiat®: Final: Initial: Final:
ca. +64 ca. +62 ca. 22 ca. -20
Moisture (%): At 1/3 bar: 21.1 447
AtMWHC* 30.5 574
Dry mass (%): 91.20 86.95
Bulk density (disturbed, g/cm?): 1.24 1.10
Biomass (g microbial C/ g sediment)’: Initial: Final: Initial: Final:
2,420 Not reported. | 2,470 Not reported.

Data obtained from pp. 18-19, 40; Tables 1-2, pp. 49-50; Appendix 4, p. 200; Appendix 5, pp. 213-214 of the study
report.

' Measured prior to study initiation and at end of study; however, specific intervals/dates were not reported (p. 18).
? Organic carbon calculated as = (organic matter %) + 1.724 (Appendix 4, p. 200).

? Initial and final values measured in sediment layer of the treated system at 0 and at 61 (CA) or 90 (AR) days
posttreatment, respectively (Appendix 5, pp. 213-214).

*Maximum water holding capacity.

* Microbial biomass determined via extraction method according to Vance et al (pp. 18-19, 40).

B. EXPERIMENTAL CONDITIONS:

1. Preliminary experiments: None reported.
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2. Experimental conditions:

Table 5: Study design.

Parameter

Arkansas system California system

Duration of the test :

90 days 61 days

Water:
Filtered/unfiltered water:
Type and size of filter used, if any:

Filtered (p. 18).
Superfiltro, perfecte2 extra rapida paper filter (p. 19).

6 cm; volume ca. 110 mL (pp. 21, 23)

Amount of sediment Water:
and water per .
treatment: Sediment:

2.5 cm; 49.29 g dry wt. (p. 21). 2.5cm; 43.73 g dry wt,

Water/sediment ratio:

2.4:1 (6 cm:2.5 cm); ca. 2.2-2.5:1 (mL: g dry wt.).

Application rate (mg a.i./L):

ca.0.11 mga.i/L (11.85-11.99 pg a.i/ca. 110 mL water, pp. 23, 30;
Appendix 7, p. 225); 74.53-75.41 g a.i./ha based on 15.90 cm? surface
area of water (pp. 21-22, 30).

Control conditions, if used:

No sterile controls were used.

No. of Replications: Controls, if used:

No sterile controls were used,

Treatments:

For each label, eighteen nonsterile
systems were treated with
[“*Clorthosulfamuron (p. 21).

For each label, twenty-three
nonsterile systems were treated
with ["*Clorothosulfamuron.

Test apparatus (Type/material/volume):

Water and sediment were combined in sealed glass cylinders (4.5-cm
i.d., volume/height not reported) and maintained on an orbital shaker
with slight agitation at 20 + 2°C in darkness for 22 days prior to
treatment (p. 21; Appendix 1, p. 185). Humidified, CO,-free air was
continuously flushed (flow rate not reported) through the cylinder
headspace.

Details of traps for CO, and organic volatiles, if
any:

Air was flushed continuously through the cylinder containing the
treated water-sediment, then sequentially through a single bottle
containing 2N KOH solution (100 mL; p. 21; Appendix 10, p. 293).

If no traps were used, is the system closed/open?

Volatiles traps were used with a continuous air-flow atmosphere.

Identity and concentration of co-solvent:

1% aqueous acetonitrile; final acetonitrile concentration <0.01% based
on water layer (0.84-0.88 mL test solution in ca. 110 mL water, pp. 22-
23).

Test material

application: used/treatment:

Volume of test solution

0.84-0.88 mL of ca. 14 pg/mL test solution (pp. 22-23).

Application method:

Test solution was applied drop-wise to surface of the water layer (p. 23;
Appendix 1, p. 186).

Any indication of the test material adsorbing to
the walls of the test apparatus?

Not indicated.
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Parameter Arkansas system California system
Biomass (mg microbial C/100 g, CFU or other) | Initial: Final: Initial; Final:
of controls:

No sterile controls were used.
Biomass of treated (mg microbial C/100 g Initial: Final: Initial: Final:
sediment, CFU or other):

2,420 1,880 2,470 2,250

Experimental Temperature (°C):
conditions:

20£2°C (p. 21; Appendix 1, p. 187); means of temperature
maintenance was not reported.

Continuous darkness
(Yes/No):

Yes (p. 21).

Other details, if any:

Fifteen additional nonsterile untreated water-sediment systems of each
type were prepared and incubated to be used for measurement of
physicochemical parameters (two systems), a blank control (one
system) and biomass determinations (twelve systems, p. 21). Vessels
containing water-sediment systems for bigmass determinations were

stoppered with a cotton wool plug and not attached to the continuous
air-flow system (Appendix 1, p. 186).

Data obtained from pp. 18-19, 21-23; Appendix 1, pp. 185-187; Appendix 7, p. 225; Appendix 10, p. 293 of the

study report.

3. Aerobic conditions: Water-sediment systems were incubated under a continuous-flow (flow
rate not reported) air atmosphere for 22 days prior to application and following treatment (p. 21).
In Arkansas water-loam sediment systems at day O posttreatment, redox potentials and dissolved
oxygen levels in the water layers were ca. +110 mV and ca. 6.5 mg/L, respectively, in the water
layers, with redox potentials of ca. +64 mV in the sediment (Appendix 5, pp- 213,215). In

California water-clay sediment systems at day 0, redox potentials and dissolved oxygen levels in
the water layers were ca. +112 mV and ca. 6.1 mg/L, respectively, in the water layers, with

redox potentials of ca. -22 mV in the sediment (Appendix 5, pp. 214-215).

4. Supplementary experiment: High dose (60x) rate experiment - “additional samples”. To

facilitate identification of possible nonvolatile degradates of orthosulfamuron, ten additional
California water-clay sediment systems were prepared as described above, but treated with
[MC]orthosulfamuron (five systems per label) at ca. sixty times the nominal application rate (p.
23); additional details concerning application were not reported. The high dose systems were
collected at 31 days posttreatment and processed as described below (p- 29).
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S. Sampling:

Table 6: Sampling details.
Criteria Arkansas system California system
Sampling intervals: 0,7,15,30,44, 61 and 90. 0,7,15,22,30,44 and 61.
Sampling method: Duplicate systems for each label and type were collected at

each interval (p. 23).

Method of collection of CO, and volatile organic The KOH solutions were collected and/or replaced at each

compounds: sampling interval starting at 7 days posttreatment (p. 25).
Sampling intervals/times for:

Sterility check, if sterile controls are used: No sterile controls were used.

Redox potential and pH in water layer and Measured at each sampling interval (p. 21; Appendix 5, pp.
sediment, plus dissolved oxygen in water layer; 211-215).

Sample storage before analysis: Water layers and sediment were separated the day of

collection (p. 23). Storage of sediment prior to extraction
was not specified. Water layers, sediment extracts and
concentrated samples were stored at 4-6°C until analysis
(pp. 23-24, 26). TLC analyses were reportedly performed
within one week of sample collection (p. 27); however,
actual sampling, extraction and analysis dates were not
provided.

Other observations, if any: None.

Data obtained from pp. 21, 23-26; Appendix 5, pp. 211-215 of the study report.
C. ANALYTICAL METHODS:

Separation of the sediment and water: The water layer was removed from the sediment via
pipette (p. 23).

Extraction/clean up/concentration methods: The water layer was basified (volume not
specified) with saturated sodium bicarbonate (NaHCO3) solution, brought to volume (100 mL)
with acetonitrile, then aliquots (0.5 mL x 2) were analyzed for total radioactivity via LSC (pp.
23, 25). Analiquot (25 mL) of the processed water layer was concentrated via rotary
evaporation (temperature not specified) to 1 mL prior to TLC analysis (pp. 20, 26).

The sediment was extracted once with acetonitrile:33mM NaHCO; at 7:3 (viv, extract A)
followed by once with the same solvent at 1:1 (v:v, extract B); extraction solvent volumes were
250 mL (p. 24; Scheme 1, p. 45). Each extraction was done via shaking (300 strokes/minute) for
I hour, then sediment and extract were separated by centrifugation (15,200 RCF, 20 minutes).
The supernatant was brought to volume (250 mL) with acetonitrile, then aliquots (1 mL x 2) of
each extract were analyzed via LSC (pp. 24-25).
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Extracted 44- to 90-day Arkansas loam sediment (both labels) and 15- to 61-day California clay
sediment ([Pyr-'*C]-label only) samples were further extracted with acetonitrile:33mM NaHCO,
(1:1, viv, extract C) via sonication for 50 minutes at 40°C followed by shaking (300
strokes/minute) for 1 hour. After which, extract was separated from the sediment, adjusted with
acetonitrile and analyzed via LSC as described above.

For TLC analysis, an aliquot (50 mL) of each of the three extracts (A, B and, if present, C) were
combined and concentrated via rotary evaporation to 1 mL (pp. 20, 26).

Nonextractable residue determination: Extracted sediment was air-dried, then aliquots (0.6-
1.7 g x 3) were analyzed for total radioactivity by LSC following combustion (p. 24).

To separate nonextractable ['*Clresidues into humins, humic acids and fulvic acids, [Pyr-"*C]-
label treated extracted 90-day Arkansas loam sediment and 44- and 61 -day California clay
sediment were further processed as follows: the sediments were extracted once with 0.1N HCl
followed by once with 0.5N NaOH; extraction solvent volumes were 100 mL (p. 24; Scheme 2,
p. 46). Each extraction was done via shaking (300 strokes/minute) for 48 hours, then sediment
and extract were separated by centrifugation as described above. The extracted sediment
(humins, residue E) was air-dried, then ["*C]residues were quantified (0.62-0.94 g x 3) by LSC
following combustion (p. 25; Appendix 7, p. 254). Aliquots (1 mL x 2) of the HCl extract were
analyzed for total radioactivity by LSC (extract D, p. 25). Thé NaOH extract (extract F) was
acidified to pH 1 with 6N HCI, with the resulting precipitate removed by centrifugation as
described above. ['“C]JResidues in the precipitate (precipitate G) were redissolved in 0.5M
NaOH (100 mL), again acidified to pH 1 with 6N HC), and the resulting precipitate removed by
centrifugation. ['*C]Residues in the second precipitate (humic acids, precipitate 1) were
redissolved in 0.5M NaOH (25 mL) and aliquots (0.25 mL x 2) were analyzed by LSC (p. 25).
The two supernatants (fulvic acids, supernatants H and L) were combined, brought to volume
(200 mL) and aliquots (1 mL x 2) were analyzed by LSC (p. 25).

Volatile residue determination: Aliquots (1 mL x 2) of the trapping solutions were analyzed for
total radioactivity using LSC (p. 25).

Total "“C measurement: Total "*C residues were determined by summing the concentrations of
residues measured in the water layers, sediment extracts, extracted sediment and volatile trapping
solutions (p. 25).

Derivatization method, if used: A derivatization method was not employed.
Identification and quantification of parent compound: Concentrated water and pooled
sediment extract samples were analyzed using one-dimensional TLC on normal-phase plates

(Merck silica gel 60 F-254) developed with chloroform:methanol:32% ammonium hydroxide
(75:22:3, vv, 5.5.2) and on reverse-phase plates (Merck RP-18, F-254S) developed with
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acetonitrile:water (92:8, v:v, s.s.1; pp. 19, 26). Following development, areas of radioactivity
were detected and quantified using a Fuji BAS 1500 Bio-Imaging Analyzer, with two-
dimensional images generated using a Fuji BAS 1500 Autoradiographic Imaging System (pp.
26-27). [*C]Orthosulfamuron was identified by co-chromatography with (Figures 73-74, pp.
141-142; Figures 88-89, pp. 156-157) and/or comparison to the retention factor (R¢) of labeled
reference standard (Figures 11-66, pp. 79-134; Figures 78-83, pp. 146-151; Appendix 8, p. 255).
The normal-phase TLC method (s.s.2) was used for quantitation as it provided better separation
of the compounds; compare Figure 14 (p. 82), Figure 20 (p. 88), Figure 28 (p. 96), Figure 34 (p.

102), Figure 40 (p. 108), Figure 46 (p. 114), Figure 54 (p. 122), and Figure 60 (p. 128) with
Figures 63-66 (pp. 131-134).

In addition, selected Arkansas and California water and sediment extract samples were co-
chromatographed (Figures 67-72, pp. 135-140).

High dose (60x) rate experiment - “additional samples”. Water layers were removed via pipette,
and then the water layers and sediments were processed and analyzed via TLC as described
above (Figures 91-94, pp. 159-162).

Water layers were pooled accordin; to respective label and concentrated to either ca. 12 mL
([Pyr-"*C}-label) or 7.5 mL ([Phe-"*C]-label, p- 29). The concentrated sample was partitioned
three times (4 mL x 3) with ethyl acetate. Organic phases were combined, concentrated to
dryness, and the resulting residues was reconstituted in 1 mL acetonitrile-water (1:1, viv).
Aliquots of the pooled, concentrated organic phase and remaining aqueous phase were
chromatographed to isolate ['*C]comounds (Figures 95-96, pp. 163-164). Isolated parent
[“Clorthosulfamuron (compound 83) was analyzed via LC/MS under the following conditions:
Supelcosil LC-18 column (4.6 x 250 mm, 5 pm), gradient mobile phase combining (A) ImM
ammonium acetate, pH 4.5 and (B) acetonitrile {percent A:B at 0 min. 80:20 (viv) to 10:90 at 20
min.}, flow rate 0.8 mL/minute, Photodiode Array UV detector, Ramona 2000 Radiodetector,
Thermoquest/Finnigan LCQ MS, electrospray ionization (ESI), ionization mode positive (pp. 28-
29). Identification was based on molecular fragmentation analysis; comparison MS analysis of a
reference standard was not provided (p. 36; Figures 101-102, pp. 169-1 70).

Identification and quantification of transformation products: Transformation products were
separated, quantified and identified by TLC as described above for the parent (pp. 26-29; Figures
11-72, pp. 79-140; Figures 75-96, pp. 143-164; Appendix 8, p. 255). LC/MS-ESI analyses were
performed as described above for compounds S2 and S12 (pp. 28-29; Figure 100, p. 168; Figures
105-106, pp. 173-174), but with the following exceptions for compounds S1 and S9:

For compound S1, Synergi 4y Polar-RP 80A column (4.6 x 250 mm, 4 um), isocratic mobile
phase of SmM ammonium acetate, pH 4.5:acetonitrile (88:12, v:v), flow rate 0.6 mL/minute, ESI
positive and negative (pp. 28-29; Figures 97-99, pp. 165-167).

For compound S9, isocratic mobile phase of ImM ammonium acetate, pH 4.5:acetotnitrile
(85:15, v:v; pp. 28-29; Figures 103-104, pp. 171-172).
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Table 7: Reference compounds available for identifying transformation products of
orthosulfamuron (IR5878).

Applicant’s code, name | Chemical Name (IUPAC) Purity Lot No.
DOP urea [pyrimidinyl-5-"*CJN-(4,6-dimethoxypyrimidinyn-2-ylyurea | >99% 205
DBS acid [phenyl-U-"*C]2-sulfoamino-N,N-dimethylbenzamide >98% 187
DBS amide [phenyl-U-"C]2-sulfamoylamino—N,N-dimethylbenzamide >99% 186

Data obtained from Appendix 9, pp. 289-291 of the study report.

Detection limits (LOD, LOQ) for the parent compound and transformation products:
Limits of detection (LODs) for LSC analyses of sediment extracts, nonextractable sediment
residues and KOH solutions were reported as 0.25-0.37%, 0.09-0.22% and 0.17-0.23% of the
applied, respectively (Appendix 7, pp. 227-228, 230-232, 234-235, 237-238, 240-247, 248-251).
LODs for TLC analyses of water and sediment extract samples were reported as 0.16-0.22% and
0.20-0.27% of the applied, respectively (Appendix 8, pp. 257, 260, 265, 268, 273, 276, 281,
284). Limits of quantitation were not reported.

11. RESULTS AND DISCUSSION:

A. TEST CONDITIONS: During the 61- to 90-day incubations following treatment, conditions
were moderately reducing (-50 to +200 mV) in the water layers and sediments of both systems.
In the Arkansas water-loam sediment systems, redox potentials, dissolved oxygen and pH were
ca. +110to +115mV, 6.5-6.7 mg/L and 7.4-7.8, respectively, in the water layers, while redox
potentials and pH were ca. +62 to +65 mV and 6.8-7.1, respectively, in the sediment (Appendix
5, pp. 211, 213, 215).

In the California water-clay sediment systems, redox potentials, dissolved oxygen and pH were
ca. +110 to +116 mV, 5.9-6.2 mg/L and 7.1-7.3, respectively, in the water layers, while redox

potentials and pH were ca. -22 to -16 mV and 6.2-6.4, respectively, in the sediment (Appendix 5,
pp. 212, 214-215).

The temperature was reportedly maintained at 20 + 2°C throughout the incubations; however,
temperature records were not provided (pp. 11, 21).

B. MATERIAL BALANCE: For Arkansas water-loam sediment systems, overall recovery of
radiolabeled material (both labels) averaged 103.52 £ 2.16% (range 97.79-106.21%, n = 28) of
the applied, with no consistent declines in recoveries for either label throughout the incubations.
Recoveries of radiolabeled material averaged 103.31 + 2.03% (range 98.24-105.89%, n = 14) for
the [pyrimidiny1-5-'“C]-label and 103.73 % 2.26% (range 97.79-106.21%, n = 14) for the
[phenyl-U-"*C]-label. F ollowing application of [**CJorthosulfamuron to the water layer,
[pyrimidinyl-5-"*Cresidues partitioned from the water layer to the sediment with mean (n=2)
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distribution ratios (water:sediment) of 2:1 at 7 days, 1:1 at 15-30 days, 1:2 at 44-61 days and
were 1:3 at 90 days, while distribution ratios for the [phenyl-U-'*C]residues were 3:1 at 7-15
days and 2:1 at 30-90 days (DER Attachment 2).

For California water-clay sediment systems, overall recovery of radiolabeled material (both
labels) averaged 102.59 + 2.46% (range 97.91-107.42%, n = 28) of the applied, with no
consistent declines in recoveries for either label throughout the incubations. Recoveries of
radiolabeled material averaged 103.57 + 1.89% (range 101.03-107.42%, n = 14) for the
E?yﬁmidinyI-S-”C]-label and 101.61 % 2.57% (range 97.91-105.43%, n = 14) for the [phenyl-U-
C]-label. Following application of ["*CJorthosulfamuron to the water layer, mean (n = 2)
distribution ratios (water:sediment) for the [pyrimidinyl-5-"*C]residues were 1:1 at 7 days, 1:2 at
15 days, 1:4 at 30 days and 1:7 at 61 days, while distribution ratios for the {phenyl-U-
“CJresidues were primarily 2:1 for the entire 61-day incubation (DER Attachment 2).

Page 18 of 37



LEJo 6] ddeg

QT uBy SS9} = [P> 'PaidAP 10U = PU (PIUIULIAP JOU = pu ;
(7 wawoeny Y ) WalsAs feioy o w pardde
JO %g¢ €< 18 p1031ap uordar oj3uls ou yilm ‘[(€18) 6L°0 =4 “(S1S) 80°0 =4 (115) 00°0 = "] suo1Ba1 sa1y; Jo Bunstsuod sonpisas(D, ] 1L paynuepmn .
‘wodas Apris oy Jo £g 'd ‘v/6 9JqeL 19¢ d *w/g dqe, ts¢ "d ‘v/L dJqeL ‘1§ d ‘V/g 3qe] woy paureiqo eje(y

9T +6L°e01 [ EI0OFPOEOl | 6K 0OF STEOT JO00OFPLEOL | S90F 0686 | STOFLS YOI | 1S0F8ESOT WdlsAS
PoLF eV 6L LOTFBI'TL | LOOFOPLY | OTOFLEOY | €O0FOLEY | BOOF8YTE tr0F,18°0 WIWPIs
780 FLEET 66'0F6L0E | SSOFSHSE | OT'OFLEEY | 190F09°SS | 91'0F60TL | 0£°0F 91601 Jajem K1040031 % [€10
60'CTFS9IT SI'TFLST LOOF8S9 61°0F9t'S STOF08'S 0lI'0FT9¢ P> SOMPISAI JUSWIPIS 3[GRIDLNXIUO,
pu pu pu pu pu pu pu solued10 o[NejoA [R10]]
STO0FS60 S00+490 00FOvo P> P> P> pu 0D 1wo]]
SI'OF8LLS LOOF196S | STOFZ80Y | 6TOFTI6VS | 8TOFOSLE 61°0+98°6C £+ ,1€°0 SONPISAI JUSWIPIS GRIOBNX
800FITY 08'0FT6°S 0S0F10¢ LTO0F 061 €00F 0T LOOF IS0 pu wa)sAs
1T0F¢ST 8S0F80Y ovoF¥IT LTOF €L 00F¢60 pu pu yasurpas sanprsaifoy
0£0F 891 LZOF+81 OT'0+L80 00°0F LSO YOOFTIT LOOF IS0 U Iajem J’1dH peynuspu
101 5 8L°9Y 000FS0PY | SPOFC6'SE | 8TOFPOPE | OL'OF 661 LOOFTBTI YOOF v+ 0 WoISAS
10 F 60Ty IT0FT98E | CTOFOLIE | LTOFTI6C | POOF66°€E] CI0FPO'L pu JUSWIPIS @s
650+ 691 [T0Fev'S TE0FLIY 600F20°S £1'0F96'S 0T0F 68" Y00 F +¥'0 em BN
CCOFSI6 000 FSH'L 800FSTS 000F TSV 80°0F9P°C 90°0F6L1 LTOFTOL Wo)SAS
CCOF8YT LOOFLTT cO0FSIT C00F 8L 90°0F 201 600F6L°0 pu JUBUIIPSS (65
100F 499 LOOF8TS 900F01I't 100+ ¥LC 100F ¢t t00F 10°] LTOFTO1 Isrem 8,851 1Ay1awsop-
LTOFPOIC SLOF66'CE | T9OFINTS | OIOFETLS | 801 FTS'89 WOFIL98 | LOOF69°¢01 WRSAS
9T0F0L01 ITOFSLYL | 690F6L YT | OCOF61'TT | 8CO0FVPIT | 01'0F 01T 2 JUSUIIPaS (€S
PSOF L 01 960+ ST'81 LOOFEELT | OTOFVOSE | OLOF60LY | TEOF69S9 | LOOF 69€01 Iajem UOINWER} NSOyl
06 19 144 ot S L 0 punoduio))
(sAep) sown Surpdweg

"SUONIPUOI JIQOIIE JIPUN JUIWIPIS WIEO]-1NEM SESUBNAY Ul (T = U “p's T ueaw)
Ananoeorped parjdde jo 33eyuddsad se passaadxa ‘(g.8SUT) uosnwejpnsoyio[ D, --[AutpruriAd] yo uonewiojsueiorg g Jqe L

L1061797 JoquInN RN Vdd

ﬂv hOQEﬂZ Commwmﬁ.—@:m éznm

W3)SAS JUIUNPIS-IA)EAN B Ul (L85 ]) UOINWEINSOYRIQ) JO UOHBULIOJSURLION J1GOIdY a1 uo J10day uonenjeay vreq



L€ JO 07 28eg

"@OT ey $$3] = [P> ‘PaId3)ap 10U = PU ‘PSUTULIANIP JOU = pu
(T wwsumyorny Q) WAISAS [210 oy ul payjdde 3o %€/ g<

4

1% potoatep wordaz ofduts ou gum “{(bS) 6L°0 =" (9S) L1'0 = "4 *(8S) 90°0 =¥ ($S) 00°0 = *Y] swor3a1 moy jo Bunstsuoo sanpisa1]D), ] T PAYHUIPIUN |

‘woday Aprus 3 Jo €9 d ‘w/g1 21qeL 179 d ‘b1 91qeL 119 'd 'y/g1 d1qeL ‘¢S ‘d °§ 9jqe] woxy paureiqo weq

0L'0FZSS0T [O00OFSHSOl [ TI0OF99€01 JSEOFEIEOI | 680F 8986 | ZOOF 00601 | L6OF I b0l wolsAs
6Y'0F 66'8¢ LLOFSCOE | €L0FS09C | 960FTLSE | vOTFIPLT | E10F68€C LOOF9E0 JUSWIPaS
CC0F5099 8L0F9989 | 190F19L9 I€CT+F1€89 | STOFLTIL | IVOFCI18 | 060F LL'EOT Iojem K13A0031 9, [E10 [
600 F 8¥°L1 610 Fv0'Cl PEO+ 688 0T0FL9¢ EIoF 65°¢ 000+ 0Z'1 P> SORPISAT JUSUIPSS JfGRIORN XIUON]
pu pu pu pu pu pu pu sotredio ojne[oA (810 ||
00F8F0 0003670 P> P> P> AP> pu ‘00 =0
8SOFISIT 8COFOSHYL | 680F9I'LT | 9OL'OFSOIE | 9T FC8ET | TI'0OF89TT LO0OFIE0 SONPISal JUSUIPIS J[qLIOBNX
LEOF 6vY 90°0F97¢ 8T0F €8] 610F L1 oroFot’l LCOF LY pu wa)sAs
LUOF V91 600F91'1L LTOFS80 t00+1L0 100F €0 £5°0> pu JUSUIPaS sonpisaiD, ]
0T0F68T PIOFIIT 100+860 SI0OF 101 600F 01 000F0C'1 pu I01EM DTdH paynuapru
SO0FTLE LOOF 00V 100F06°C 800FCT¢ 600+ LST YOO+0LY 00F£01 wdIsAs
00+580 000F 280 SO0F#90 00F9L0 00+ LY O 00FLC0 pu WSUIPas (s
LOOFLYT LOOF8IC 90°0F97C 900FLYT 800F11°C 00F €¥'1 00F €01 Iem apruie §¢
O L FLYVS ITOFETLY | 9S0FCO6E | 99T F8ICE | ST'OF 1661 | OI0OF6S1 80°0F 6£°0 wWalsAs
PrOF 08’8 LTOF 689 YCOFEL9 LOOFLLS 800F 197 LOOF 09I pu JUSWIIPas as
98°0F L9SY LEOFPEOY | 08°0F68C¢ | 8STFIP9T | €TOFOL LI LYOF66'6 80°0F6€°0 Iojem| p1oE ¢
8SOFSYL LTOFOL9 SO0FI0S LI'0OF68°¢ 0T'0F 091 LOOF L8O pu wosAs
PIOF 6’1 YO0+ 10T r00+T61 £0'0F99'1 EI0OFPLO SO0FEH0 pu JUSWIIPas (6S
YOFESS CI0FOLY 010F01'¢ eIr0F €T £00F 980 CO0F Y0 pu Jorem 8.8 Y] [A)owsap-
ISOFe¥Ll 0T0+66'1¢ | 890F 109 | 89°0F96'8S | LSOFO0S69 | ClOFLI'SS |960F L£T01 WIISAS|
PrOF0¢8 LCOFPOEl | TEOFEOLT | $LOFILTT | OT'LFIS61 | 810 ﬂ [AN114 DU JUSUIIPSS €s
LOOF VL6 900FSE8E | 9C0F8EBT | 90°0F0C9E | €S0F66'6Y | 900079089 [ 960F LETOT Iojem HOJINWEJNSOYLY
06 19 144 0t 11 L 0 punodwo))
(s&ep) sowny Suydweg

*SUONIPUOD JIGO.I3E JIPUN JUIWIPIS WEO[-JIJBM SESUBYIY Ul (T — U ©P°S T ULl
£y1apaeoipea parpdde jo a8ejuadsad se passaxdxs “(gL8SAD) uonweymsoyyio[), -N-jAudyd] jo woneuIojsur.ONg (6 IqeL

L1061T9y JPqUNN AN Vdd

WA)SAG JUIUIPIS-1AE AL B UI (8L8GH]) UOINWEINSOYII( JO UOHEULIOJSUEIIOIY JIGOIdY oY} uo J10day uonenjeay ereq



LEJO 17 9884

‘AO7T Ueyl S$3] = [P> {PIII3ISP 10U = PU ‘PIUTULINSP 10U = pu :
(7 wawryoeny YA ) waisAs (o) oy w parydde
30 %86 6< e pe102lap uor3ol afduts ou A ‘[(£18) 640 =4 (SIS) 800 =>4 (118) 00°0 = "] suorBes 3ary) jo Funsisuod sanprsai]D), ] 011 PAYHUSPIY
‘podal Aprs ap g0 09 d 'V/Z1 IqeL 66 d ‘v/11 2IqeL 185 d "v/01 3IqRL ‘7§ 'd ‘V/p S[qR] WOl Paureqo vle(

10°0F69101 ) ITOF P TOL | SSOFBSIOT | LSTFOVLO1 | €V 0F 60401 | SOOF LLOOT | 6V°0F 20'SO! W3JsAs
PO'OF61°LS LIOFLISS 8SOFO0L6L [ 9SOFI6SL | vTIF6669 | OVOF OV oOP o+ ,00°0 Juswipas
POOF 9LLl 00 F PL91 PO'OF8CCT | TOLF9SLL I80FO0I'PE | STOFICO09 | LTUOF ILPOI Jaem K19A0901 9, [R10]]
P00 F 9v'€E TO0F IS8T | STOF6L°¢€] CTLF 98P LOOFSSTH LTOF 6L P> SONPISA JUIWIP3S 3[qeI0RNXIUON]
pu pu pu pu pu pu pu somresl1o 2[Ne[oA (210 ]
100F STl S0'0F 050 P> P> P> JAp> pu 0D w10
60°0FTL'ES 9I'0F999¢ | YPOFI6S9 | 890F V019 | TLIFHY LS YTOF L6'8E TCO0+,00°0 SONPISAI JUIWIPIS J[qEIORIIX,
600F v¥'6 79°0+8T8 YTOFTT9 tCTOF 19 6v'0F 8b'¢ 81'0F98'1 pu [OEAY
100F€£°9 LYOF86'S IT0F6td POOFSOE 01'0F 61T TT0F 980 pu uBWIPIsS sonprsaxD,,
800F 11t SIOF0¢C CWoF sl 61'0F LS'T 6E0F6TT YOOF00'T Ppu loem O1dH paynuapru
SO0+ 78St STIFISTIE | OPOFCTOP | SUOFLYCE €TOFC0TE | $TTFIUCT 91 0% €90 wdIsks
00FS9¢ee OTTF9I'6T | vEOFICLE | PTOFSI6T | LTOFOIST | 8TTFHS9I pu jmaunpas 1S
900FL1T 600FS¢CC 900FLLT oloFzee YOOF€6'C 00 F 299 IM0F €90 Islem BIIN JO
0IoF¢g6's Te0F859 SEO0FS69 LOOF 109 I00FSLY ECOFELT 00+160 WD)SAS
100F81'1 eI0F 11T cro+0Te 00F70¢C SO0FCLT IT0F9L°0 pu uswIpas (6S
ITOFSLY 6L0F LYY ETOFSLY 80°0F66'¢ S00+¢0¢ CIoFLST 00F 160 Jorem 8L8SYU] 1Ayrawsap-
01’0 F68'St 0C0F€0LT | 650F16'VE BLOFTUSY | 8LOFO6ZIS | SLTFVOIL | SCOFLIEOT JuosAs
90°0F LSC Pr0F 2P 61 EPOFO6IT | OPOFECE9T | OI'T F ST IY'TF18°0C PU JUSWIPIs (cs
POOFELE EC0FI9L STOFS6'TI PO'0F 6L°81 CCOFERST | LEOFTUIS | S€0F LI €01 Iojem UOINWEJ[NSOYL
19 L44 0t « SI L 0 punodwo)
(sAep) soum 3undweg

"SHORIPUOD D101 IIPUN JUIWIPIS AB[I-I3)EM BILIOHTE) U °(7 = U “p's T uedwr) Aiandeoiped
pardde jo d3ejuddaad se passatdxa ‘(8,85 uoinwejnsoyio] ), -s-jAmipruiiAd] jo uoneuriojsuesyorg 0 JqeL

L10619Y _dqUnN dIdN Vdd {7y _QUIMN UOISSTWqNS VaNd

WAISAG JHIUWIPIG-INE AL € Ul (8/8SY]) UOINWEINSOYLIQ) JO UOPRULIOISURIIONG IGOIIY 3Y) U0 }10doy uoneneaqy vieq



LEJO 7T 98eq

‘dQ7T ury) $$3] = [P> ‘PRIOIAP J0U = PU PSUTULIDISP 10U = pu .

(T Wusunyoeny YH(J) WaIsAs (210} ) ur

parjdde Jo 04£0"p< 1 PA10aIap worBas 3[Burs ou wim “[($S) 6L°0 =14 *(8S) 90°0 =" (SS) 000 =] suorBa1 somp Jo unsisuod sonpisai]), ] 11 payHULpIUN |
‘podas Apmys ap Jo 99 °d “v/81 3[qeL (59 d ‘w/L1 219 L ‘9 "d ‘V/9] 9]qRL ‘p§ 'd °9 Jjqe] w0y pauieIqo ele(y

LY OF 1666 LEOFBT86 | €S0FOSCOl [ LOOT8IIO0L | O1'0F96'8 | 680F ¥S+01 | 200 F 0¥ SOIT wasks
IT0FpeLe O0FLSLE [ 090FC0TY | 6L0FO16C | TO6OFBLIE | SLOFOVIC 900 F6£°0 L Juawipas
8T0F8LTY VOFIL 09 EUTFLYIO TEOFEST9 | €80F8ITY | vI'0F80EL | 800OF 10°S01 Iorem AI3A0021 9, |10,
0E0F 6011 SFOFIT6 OF0OF T8V 8L0Fe6I'S CTOFLOY STOF6LE P> SINPISAT JUSWIPSS I[qeIOBNXUO
pu pu pu pu pu pu pu soruedIo ojne|oa [B10 ]
100+61°0 P> P> 1p> P> JAP> pu 0D 1e10,
01'0F¢T9C ISOFOY8C § OCOFITOC | OPOF96°CE | OLOFIIZE | 0SOFLYLL 900F6£°0 SONPISal JUSWIPIS 2[qrIoeNX
CE0FP9S SI'0FI6C PrOFElt 900FI6'1 ITOFPS't 990+ 1S°1 pu wasAs
CTOF8YL LOOTF BT LTOF WL 900+ 680 €00F090 [LOF 660 pu JUSUIIPaS sonpisailD,
0ro+91°¢ LOOF V9T LTOFLYT [00F €01 ST0OF¥60 SO0F TS0 pu Ialem D' 1dH paynuspu
61'0F06¢ YI'0F 00t SO0+ 08¢ 91 0F¢S¢ 005987 IT0F0v'T C00F901 WoIsAs
€00F¢STl 60°0F 560 600F 611 LOOF 801 T00F0L0 LOOF 90 pu Jusuwirpas (s
ST0F99C SO0FS0T PIOF 19T O10FLYT t00F 91T PIOF9LY 200F 901 Iem aprwe §g
IT'0FSL09 6V OF0CPHS | S81FS66F | STOFOVEY | 690FCIIE | vOPFSS9T €00 F9Y°0 wSAS
LOOFSOLI YZT0F96'8 €00+ 1001 800FPTL tPOFCES €81 F¢9¢ pu WDWIPIS (s
81'0F 0L 6F CLOFVYTSY | T8TH666L | €€0FL19¢ | 9T0F08°ST | TTTFLO6OT t0'0F9+v°0 Ioiem pioe g
6Z20FC9°¢ 61'0F ¥6°S 690F LIS 9T0F o6tV WoFIveE PLOF¥EL pu WIYSAS
100 F0¢'1 YOOF €51 vT0F09°1 E00F1¢71 W0o+teTl y00F 090 pu JuSunpas (65
8TOF LY I 0F1¥¢v PrOF8SE 6T0F 61t 000F61C OT0F¥L0 o 1aem 8.8 1Ayiowisap-
S SI0F €LTI LYOFPIET | vIOFYISE | TOTF+I€h | v6OF8ESS VS FL6'89 | LOOFOSE0T (sAs
100 ¥ 8101 (AR A LTCOFLOIT [ 910F9PET | LTOFITYT | LOEF T8 6L P WUAWIPas (€5
PI'0F95C LTOFO6LL €1'0F L9¢l 98°0 ¥ 69°61 OTIFCIIE | SETFST6Y | LOOF 05 €01 lojem zoSE&—:wo_._.rL
9 144 ot [44 ST L 0 punodwo))
(sAep) sawn Sundweg

*SHONIPUO JIQOIIE 1IPUN JUNUIPIS AB[I-19JEM BIUIOJE)) Wl (7 = U “pP's F ueow
Ananoeoipea pangdde jo a3ejuadsad se passardxa “(8L8SHI) :S:Eu.::m,o._tc_U:-D._%:o._& Jo woneuriojsuenjorg :yj AqeL

L1061¢9Y IoqunN dIYN vdd {77 _BqUnN UoIsSTuqng v aiNd

WSAS JUIWIPIS-13IB AL © Ul (8L8SAT) WOINWEJNSOY)I() JO UOHBULIOJSUR.IIONYG J1GOIdY Y} uo 3roday uonenjeaqy ereq



Data Evaluation Report on the Aerobic Biotransformation of Orthosulfamuron (IR5878) in
a Water-Sediment System

PMRA Submission Number {......} EPA MRID Number 46219017

C. TRANSFORMATION OF PARENT COMPOUND: In Arkansas water-loam systems,
[*CJorthosulfamuron (both labels) in the total systems decreased from 101.40-103.76% of the
applied at day O (water layer only, sediment not analyzed at day 0) to 45.33-52.73% at 44 days
and was 16.92-21.31% at 90 days (study termination; Appendix 8, pp. 262, 278). In the water
layer, ['4C]orthosulfamu,ron decreased from 101.40-103.76% at day 0 to 46.38-50.52% at 15
days, 27.25-28.74% at 44 days and was 9.06-10.88% at 90 days (Appendix 8, pp. 257, 273). In
the sediment, [pyrimidinyl-5-'*CJorthosulfamuron increased from 20.92-21.81% at 7-15 days to
24.09-25.48% at 44 days, then decreased to 10.43-10.96% at 90 days, while [phenyl-U-
“*Clorthosulfamruon increased from 18.41-20.61% at 7-15 days to 22.02-23.50% at 30 days,
then decreased to 13.37-13.90% at 61 days and was 7.86-8.73% at 90 days (Appendix 8, pp. 260,
276).

In California water-clay systems, ['*CJorthosulfamuron (both labels) in the total systems
decreased from 102.82-103.57% of the applied at day O (water layer only) to 50.51-56.31% at 15
days, 22.47-27.23% at 44 days and was 12.58-15.99% at 61 days (study termination; Appendix
&, pp. 270, 286). In the water layer, [14C}orthosulfamuron decreased from 102.82-103.57% at
day 0 to 46.80-51.50% at 7 days, 25.52-32.32% at 15 days, 12.79-13.80% at 30 days and was
2.42-3.37% at 61 days (Appendix 8, pp. 265, 281). In the sediment, [MC]orthosulfamuron
increased from 16.75-23.22% at 7 days to 23.30-26.79% at 15-22 days, then gradually decreased
t0 10.16-12.62% at 61 days (Appendix 8, pp. 268, 284).

HALF-LIFE/DT;: Half-life values for the dissipation of ['*CJorthosulfamuron from the water
layer, sediment and total system of the treated systems were determined using linear/natural log
regression analysis as calculated by Microsoft Excel 2000 (9.0.2720) and nonlinear/normal

(single, 2 parameter, unweighted) regression analysis as calculated by SigmaPlot version 8 (DER
Attachment 2).

Table 12: Half-life (t,,;) values, accounting non-extracted residues as parent compound.'

Label Half-life First order linear regression equation r’

Arkansas water-loam sediment system
[pyrimidinyl-5-'*C}orthosulfamuron

Water Linear/natural log 29.1d y=-0.0238x + 4.38 0.9652
Sediment Linear/natural log Stable - --
System Linear/natural log 70.5d y=-0.0098x +4.52 0.9167
[phenyl-U-"*CJorthosulfamuron

Water Linear/natural log 276d y=-0.0251x +4.43 0.9822
Sediment Linear/natural log Stable -- -
System Linear/matural log 59.2d y=-0.0117x + 4.54 0.9721

California water-clay sediment system

[pyrimidinyl-5-"*C]orthosulfamuron

Page 23 of 37
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Label Half-life First order linear regression equation r’
Water Linear/natural log 13.1d =-0.0530x + 4.29 0.9669
Sediment Linear/natural log | Stable - --

System Linear/natural log | 65.4d y=-0.0106x + 4.42 0.6873
[phenyl-U-"*Cjorthosulfamuron

Water Linear/natural log 12.1d y=-0.0571x +4.39 0.9852
Sediment Linear/natural log 101.9 & y=-0.0068x + 3.49 0.9598
System Linear/patural log | 30.3d y=-0.0229x + 4 48 0.9592

Determined using data from Appendix 8, pp. 257, 260, 262, 265, 268, 270,273,276, 278, 281, 284, and 286 of the
study report (DER Attachment 2). Water and sediment layer kinetics reflect dissipation as well as degradation.
? Calculated using 15- to 61-day data (DER Attachment 2).

Table 13: Half-life (ti2), DT, and DT,, values, not accounting non-extracted residues as
arent compound.’'

. First order linear 2
Label Half-life regression equation r DT,, DT,
_ Arkansas water-loam sediment system
{pyrimidinyl-5-**CJorthosulfamuron ’
W Linear/natural log 29.1d =-0.0238x + 4.38 0.9652 15d 90 d
ater
Nonlinear/normal 2094d - 0.9403 - -
. Linear/natural log 39.6d° y=-0.0175x + 3.89 09171 17-46 d ND
Sediment 5 -
Nonlinear/normal 338d - 0.9262 - -
Sst Linear/natural log 40.6d y=-0.0171x + 4.58 0.9827 44 d ND
stem :
Y Nonlinear/normal 39.6d - 0.9749 - -
[phenyl-U-"*CJorthosulfamuron
W Linear/natural log- | 27.6d y=-0.0251x + 4.43 0.9822 15d ND
ater
Nonlinear/normal 21.9d - 0.9585 - ---
) Linear/natural log 4154 y=-0.0167x + 3.62 0.9912 31-60d ND
Sediment 3
Nonlinear/normal 41.5d - 0.9909 - -
Svst Linear/natural log | 36.3d =-0.0191x + 4,61 0.9934 30-44 4 ND
stem
Y Nonlinear/normal 369d --- 0.9901 - ---
California water-clay sediment system
[pyrimidinyl-5-'“C]orthosulfamuron
Wat Linear/natural log 13.1d y=-0.0530x + 4.29 0.9669 7d 30-44 d
ater
Nonlinear/normal 8.2d --- 0.9861 - ---
. Linear/natural log 38.4d* =-0.0180x + 3.67 0.9588 39d ND
Sediment - "
Nonlinear/normal 403 d - 0.9579 - -
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Data Evaluation Report on the Aerobic Biotransformation of Orthosulfamuron (IR5878) in
a Water-Sediment System
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Label Half-life r;gi;:: :":q‘l‘;f;:n r DT, DT,,
Linear/natural log | 24.1d y=-0.0287x + 4.49 0.9773 15d " ND
System Nonlinear/normal 20.1d - 0.9701 - -
[phenyl-U-"CJorthosulfamuron
Water Linear/natural log 12.1d y=-0.0571x+ 4.39 0.9852 7d 30-44d
Nonlinear/normal 87d --- 0.9817 - -
Linear/natural log 35.4 d° y=-0.0196x + 3.58 0.9530 2946 d ND
Sediment - n
Nonlinear/normal 40.1d - 0.9347 - -
Linear/naturallog | 21.3d y=-0.0326x +4.53 0.9896 15-224d ND
System Nonlinear/normal 19.2d - 0.9758 - -

"'Determined using data from Appendix 8, pp. 257, 260, 262, 265, 268, 270,273, 276, 278, 281, 284, and 286 of the
study report (DER Attachment 2). Water and sediment layer kinetics reflect dissipation as well as degradation.

? Calculated using 44- to 90-day data (DER Attachment 2).

> Calculated using 30- to 90-day data (DER Attachment 2).

! Calculated using 22- to 61-day data (DER Attachment 2).

’ Calculated using 15- to 61-day data (DER Attachment 2).

TRANSFORMATION PRODUCTS: Two major transformation products, N-(4,6-
dimethoxypyrimidin-2-yl)urea (DOP urea, S12, [pyﬁmidinyl-S-“C]-label) and 2-sulfamino-N,N-
dimethylbenzamide (DBS acid, S1, [phenyl-U-'"*C]-label), and two minor products, 1-(4-
methoxy-6-hydroxypyrimidin-2-yl)-3-[2-(2-dimethylcarbamoyl)phenylsulfamoyl]urea (O-
desmethyl IR5878, S9, both labels) and 2-sulfamoylamino-N,N-dimethylbenzamide (DBS
amide, S2, [phenyl-U-”C]-label) were detected in both systems. All compounds were identified
via TLC co-chromatography against reference standards and MS molecular fragmentation
analyses; however, MS chromatograms of reference standards were not provided (pp. 36-38;
Figures 75-77, pp. 143-145; Figures 84-87, pp. 152-155; Figure 90, p. 158; Figures 97-100, pp.
165-168,; Figures 103-106, pp. 171-174). Higher concentrations of DBS acid, O-desmethyl
IR5878 and DBS amide were detected in the water layers as compared to the sediment extracts;
however, the reverse occurred for DOP urea.

In Arkansas water-loam systems, DOP urea (S12, pyrimidine label) was detected at maximums
of 42.50% and 47.78% at 90 days in the sediment and total system, respectively, while detected
at 3.85-6.09% at 7-90 days in the water layer (Appendix 8, pp. 257, 260, 262). DBS acid (S1,
phenyl label) was detected at maximums of 46.53%, 9.24% and 55.77% in the water layer,
sediment and total system, respectively, at 90 days (Appendix 8, pp. 273, 276, 278). O-
desmethyl IR5878 (S9, both labels) was detected at maximums of 5.97-6.68%, 2.06-2.69% and
8.03-9.37% in the water layer, sediment and total system, respectively, at 90 days. DBS amide
(S2, phenyl label) was detected at maximums of 3.25% and 4.07% at 61 days in the water layer
and total system, respectively, and was 2.80-2.94% and 3.67-3.77%, respectively, at 90 days, but
was only a maximum 0.87% in the sediment at study termination. Unidentified [pyrimidinyl-5-
“Clresidues [TLC origin (S11), plus two zones (S13, S15)] were detected at total maximums of
2.11%, 4.65% and 6.22% in the water layer, sediment and total system, respectively (DER
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Attachment 2). Unidentified [phenyl—U-MC]residues [TLC origin (SS), plus three zones (S4, S6,
S8)] were detected at total maximums of 3.05%, 1.81% and 4.86% in the water layer, sediment
and total system, respectively (DER Attachment 2).

In California water-clay systems, DOP urea (S12, pyrimidine label) was detected at maximums
of 37.70% and 40.52% at 30 days in the sediment and total system, respectively, and was 33.63-
33.66% and 35.77-35.86%, respectively, at 61 days, while in the water layer decreased from a
maximum 6.66% at 7 days to 2.11-2.23% at 61 days (Appendix 8, pp. 265, 268, 270). DBS acid
(S1, phenyl label) was detected at maximums of 49.88%, 11.11% and 60.86% in the water layer,
sediment and total system, respectively, at 61 days (Appendix 8, pp. 281, 284, 286). O-
desmethyl IR5878 (S9, both labels) was detected at maximums of 4.60-4.98% (30-61 days),
1.84-2.32% (30 days) and 6.13-7.30% (30-44 days) in the water layer, sediment and total system,
respectively, and was 4.04-4.86%, 1.17-1.31% and 5.33-6.03%, respectively, at 61 days. DBS
amide (S2, phenyl! label) was detected at maximums of 2.81% (61 days), 1.28% (30 and 61 days)
and 4.09% (61 days) in the water layer and total system, respectively. Unidentified
[pyrimidinyl-S-MC]residues [TLC origin (S11), plus two zones (S13, S15)] were detected at total
maximums of 3.19%, 6.44% and 9.52% in the water layer, sediment and total system,
respectively (DER Attachment 2). Unidentified [phenyl-U-"*C)residues [TLC origin (S5), plus
two zones (54, S8)] were detected at total maximums of 3.26%, 2.69% and 5.95% in the water
layer, sediment and total system, respectively (DER Attachment 2).

NONEXTRACTABLE AND EXTRACTABLE RESIDUES: For the Arkansas loam
sediment, extractable [pyrimidinyl-5-"*C]residues increased from <0.44% of the applied at day 0
to 60.67-60.97% at 44 days, then decreased to 57.63-57.93% at 90 days, while [phenyl-U-
"Clresidues increased from 0.30-0.43% at day 0 to 30.89-32.41% at 30 days, then decreased to
20.92-22.09% at 90 days (Appendix 7, pp. 227-228, 234-235). Nonextractable {pyrimidinyl-5-
*C]- and [phenyl-U-"*C}-residues increased from <LOD (0.15-0.22% of applied) at day 0 to
19.56-23.74% and 17.39-17.57%, respectively, at 90 days (Appendix 7, pp. 240-241, 244-245).
Organic matter fractionation of 90-day extracted [pyrimidinyl-5-'*C]sediment found 0.47-0.53%
of the applied was acid (HCI) extractable and 8.48-9.33%, 2.31-2.41% and 7.36-8.12% of the
applied was associated with the humin, fulvic acids and humic acids, respectively (Appendix 7,
pp- 252, 254).

For the California clay sediment, extractable [pyrimidinyl-5-'*C}- and [phenyl-U-'*C]-residues
increased from <0.62% of the applied (both labels) at day 0 to 65.47-66.35% and 36.01-36.41 %,
respectively, at 30 days, then decreased to 53.64-53.81% and 26.15-26.34%, respectively, at 61
days (Appendix 7, pp. 230-232, 237-238). Nonextractable [pyrimidinyl-5-'*C}- and [phenyl-U-
*CJ-residues increased from <LOD (0.09-0.14% of applied) at day 0 to 33.4233.50% and
10.79-11.39%, respectively, at 61 days (Appendix 7, pp. 242-243, 246-247). Organic matter
fractionation of 44- and 61-day extracted [pyrimidinyl-5-'*C]sediment found <0.39% of the
applied was acid (HCI) extractable and 17.31-21.11%, 6.54-9.43% and 1.14-1.74% of the
applied was associated with the humin, fulvic acids and humic acids, respectively (Appendix 7,
pp. 252, 254).

Page 26 of 37



Data Evaluation Report on the Aerobic Biotransformation of Orthosulfamuron (IR5878) in
a Water-Sediment System

PMRA Submission Number {...... 1 EPA MRID Number 46219017

VOLATILIZATION: At study termination (61 or 90 days), volatilized '*CO, (identification not
confirmed) totaled 0.70-1.19% and 0.18-0.50% of the applied radioactivity, for the [pyrimidinyl-
5-14C]- and [phenyl-U-*C]-label treated systems, respectively; no attempt was made to trap
volatile organics (Appendix 7, pp. 248-251).

TRANSFORMATION PATHWAY: Transformation pathways were proposed by the study
authors that were consistent with the transformation products detected (pp. 38, 41). In the
primary pathway, hydrolytic cleavage at the sulfamoylurea linkage yields the two major
transformation products DBS acid and DOP urea. A minor pathway involves demethylation of a

methoxy group on the pyrimidine ring to yield O-desmethyl IR5878. Minor levels of DBS
amide were also detected.

Table 14: Chemical names for transformation products of orthosulfamuron in aerobic
water-sediment systems.

Applicant’s code | CAS Chemical Name(s) Chemical | MW | SMILES
Number formula string

DOP urea (S12)' NR? N-(4,6-Dimethoxypyrimidyn-2-yl)urea C7H oN4O; | 198.21 NR?

DBS acid (S1) NR? | 2-Sulfamino-N,N-dimethylbenzamide CoH{;N,SO,4 §244.28 1 NR?

DBS amide (S2) NR® | 2-Sulfamoylamino-N,N-dimethylbenzamide | CoH,;sNsSO; | 243.28] NR?

O-desmethyl NR? | 1-(4-Methoxy-6-hydroxypyrimidin-2-y1)-3-[2- NR? NR? NR?
IR5878 (S9) (2-dimethylcarbamoyl)phenylsulfamoyl}-urea
Data obtained from pp. 41; Appendix 9, pp. 289-291 of the study report.

" All identifications via TLC co-chromatography and MS fragmentation analyses.
ZNR = not reported.

D. SUPPLEMENTARY EXPERIMENT-RESULTS: High dose (60x) rate experiment -
“additional samples”. Additional California water-clay sediment systems treated with
['*CJorthosulfamuron (five systems per label) at ca. sixty times the nominal application rate were
taken after 31 days and used to isolate transformation products (pp. 23, 29). TLC analysis of the
high dose rate water layers and sediment extracts found degradate profiles comparable to the
nominal dose rate samples (Figures 91-94, pp. 159-162). In addition, TLC analyses determined
that ethyl acetate partitioning of the concentrated high dose rate water layers provided separation

of the organo- and aqueous-soluble products, but did not appear to alter the degradate profile
(Figures 95-96, pp. 163-164).
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1. STUDY DEFICIENCIES:

1.

Multiple solvent systems were not employed in a reasonable extraction attempt, leaving
11-33% of the applied non-extracted. Subdivision N guidelines require that a reasonable
attempt be made to identify the parent and all major degradates, including rates of their
formation and decline.

IV. REVIEWER’S COMMENTS:

1.

Although the study authors reported that test samples were analyzed via TLC co-
chromatography with reference standard [“C]-O-desmethyl IR5878 (pp. 19, 37), data
concerning the reference standard [“C]-O-desmethy] IR5878 were not provided
(Appendix 9, pp. 289-291).

Removing the water layer from the sediment via pipette leaves a significant amount of
water associated with the sediment, consequently, assessing the partitioning of
[“C]residues between the water and sediment phases is not as accurate. For example in
this study, DOP urea (S12) was primarily associated with the sediment layer, but there
were low, but consistent, levels of the compound appearing to remain with the water
layer (Table 7/A, p. 55; Table 8/A, p. 56; Table 10/A, p. 58; Table 11/A, p. 59).

No justification was provided for the 0.11 mg a.i./L treatment rate used in this study,
which was reported as equivalent to treatment of a body of water at a field application

rate of 75 g a.i./ha based on the water surface area (pp. 21-23).

The test substance was incompletely characterized; the analytical purity, aqueous

- solubility, vapor pressure, UV absorption, dissociation constant (pKa), octanol-water

partition coefficient (K  /log K ) and stability at room temperature should have been
reported. :

Results from measurements of the physicochemical parameters, pH, redox potential and
oxygen concentrations, in the water layers and sediment of the test systems were only
presented in graph format (Appendix 5, pp. 211-215). Quantitative results should be
presented in tabular format, with supplemental presentation of the results in graph format.

Levels of quantitation were not reported.

According to N. Wolfe, et al. (see reference below), redox potentials in the range of +400
to +800 mV are considered strongly oxidizing, +200 to +400 mV moderately oxidizing, -
50 to +200 mV moderately reducing, -200 to -50 mV reducing, and -400 to -200 mV
strongly reducing.
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Data Evaluation Report on the Acrobic Biotransformation of Orthosulfamuron (IR5878) in
a Water-Sediment System

PMRA Submission Number {......} EPA MRID Number 46219017

8.

The following typographical errors/discrepancies were noted:

1. In Figures 92 (p. 160) and 94 (p. 162), the upper chromatogram labeled
surface water I should actually be labeled soil I; refer to respective Figures
32 (p. 100) and 58 (p. 126).

ii. In Appendix 9 (p. 290), the IUPAC name for DBS acid of 2-sulfoamino-
N,N-dimethylbenzamide should be 2-sulfamino-N,N-dimethylbenzamide

(p. 41).

V. REFERENCES:

1.

U.S. Environmental Protection Agency. 1982. Pesticide Assessment Guidelines,
Subdivision N, Chemistry: Environmental Fate, Section 162-4, Aerobic Aquatic
Metabolism Studies. Office of Pesticide and Toxic Substances, Washington, DC. EPA
540/9-82-021.

U.S. Environmental Protection Agency. 1989. FIFRA Accelerated Reregistration,
Phase 3 Technical Guidance. Office of the Prevention, Pesticides, and Toxic Substances,
Washington, DC. EPA 540/09-90-078.

U.S. Environmental Protection Agency. 1993. Pesticide Registration Rejection Rate
Analysis - Environmental Fate. Office of the Prevention, Pesticides, and Toxic
Substances, Washington, DC. EPA 738-R-93-010.

Vance, F., O. Brooks, and D. Jenkinson. 1987. An extraction method for measuring soil
microbial biomass C. Soil Biol. Biochem. 19, pp. 703-707.

Wolfe, N., et al. 1990. Abiotic transformations in water, sediments and soil. In
Pesticides in the Soil Environment, Soil Science Society of America, pp. 103-110.
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Attachment 1: Structures of Parent and Transformation Products
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Orthosulfamuron [IR5878; S3]

IUPAC name:  1-(4,6-Dimethoxypyrimidin-2-y1)-3-[2-
(dimethylcarbamoyl)phenylsulfamoyl]jurea.

CAS name: 2-[{[[[(4,6-Dimethoxy-2-
pyrimidinyl)amino]carbonyl]amino]sulfonylJamino]-N,N-
dimethylbenzamide.

CAS No: 213464-77-8.

SMILES String: CN(C(=0)clcccecNS(=0)(=0)NC(=O)Nclnc(ce(nl)OC)OC)C.

) Unlabeled
N o e
N (0]
P |
-y o 0O NT -
i \ @] ¥ [ :
N N R -~ /K\f P -
~ NH-S— NH NH N 0
|
0

\N// O//
1 |
e !
o o N4
O ! ]
ol e
. NH S-- NH "NH °N~ 0
o

"C = Location of the radiolabel.
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[Phenyl-U-"*C]IR5878

\_N/ O/
e //}\\\ /l\.
147 0 o N7
c .o
~ "NH-S- NH "NH N~

0

“C = Location of the radiolabel.
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Identified Compounds
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Orthosulfamuron [IR5878; S3]

IUPAC name:

CAS name:

CAS No:

1-(4,6-Dimethoxypyrimidin-2-yl)-3-[2-
(dimethylcarbamoyl)phenylsulfamoyljurea.

2-[[[[[(4,6-Dimethoxy-2-
pyrimidinyl)amino]carbonyl]amino]sulfonylJamino]-N,N-
dimethylbenzamide.

213464-77-8.

SMILES String: CN(C(=0)clcccccINS(=0)=0)NC(=0)Nclnc(cc(n1)OC)OC)C.

N o~
AN /’\\\ /«J\
T o o N7
S UNH-S—NH "NH N7 To°
1
o}

S12 [DOP-urea]

IUPAC name:  N-(4,6-Dimethoxypyrimidin-2-yl)urea.
CAS name: Not reported.
CAS No: Not reported.
o~
0] N //\\‘;
K i
H,N” “NH N7 07
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S1 [DBS-acid]

IUPAC name:  2-Sulfoamino-N,N-dimethylbenzamide.
CAS name: Not reported.
CAS No: Not reported.

S2 [DBS-amide]

IUPAC name: 2-Sulfamoylamino-N,N-dimethylbenzamide.

CAS name: Not reported.
CAS No: Not reported.
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Data Evaluation Report on the Aerobic Biotransformation of Orthosulfamuron (IR5878) in
a Water-Sediment System '

PMRA Submission Number {......}

EPA MRID Number 46219017

S9 [O-desmethyl IR 5878]

IUPAC name:

CAS name:
CAS No:

1-(4-Methoxy-6-hydroxypyrimidin-2-yl)-3-[2-
(dimethylcarbamoyl)phenylsulfamoyljurea.

Not reported.

Not reported.
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Attachment 2: Excel Spreadsheets



Aerobic Aquatic Metabolism of [**C}-labeled Orthosulfamuron (IR5878) in Two Water-Sediment Systems,
MRID 46219017

Arkansas water-loam sediment - [pyrimidinyI-S-“C]-label.

Half-life determination

Water layer
Orthosulfamuron
Days %AR | Ln(%AR) [Pyr-'*C]IR5878 in aerobic Arkansas water-loam
0] 103.62] 4.64073 5.0 e SodIMENt: Water layer (MRID 46219017)
off 103.76| 4.642081 <
7| 65.37] 4.180063  45?
7 66.01| 4.189806 §
15| 47.79} 3.866816 3 40
15[ 46.38| 3.836868 3 ¢
30l 35.24] 3562182 S 35 *
30jf 34.84| 3.550766 =
44| 27.25] 3.305054 2 30
441 27.40] 3.310543 EY
61) 17.28] 2.84955 g 25
61 19.21] 2.955431 -
o0  9.80 2.282382 20 T " ‘ ‘
o0l 10.88] 2.386926 0 1 20 30 40 S0 60 70 80 90
Days
SUMMARY OUTPUT 0- to 90-day data:
Linear half-life = 29.1 days
Regression Statistics
Muitipie R 0.9824 Nonlinear (exponential decay/single, 2 parameter)
R Square 0.9652 half-life = 209  days R 0.9403
Adj R Sq 0.9623 See SigmaPlot file 108209 46219017 162-4 ARK Pyr H20 Ver6.UNB
Std Error 0.1454
Observations 14
ANOVA
af SS MS F Sig F
Regression 1 7.03737 7.0374 332.7756959 4.072E-10
Residual 12 0.25377 0.0211
Total 13 7.29114
Coeffs Sid Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 4.38 0.060239 72.703 3.05001E-17 4.2482579 4.5107548 4.24825788 4.51075479

X Variable 1 -0.0238 0.001304 -18.24 4.07155E-10 -0.026635 -0.0209515 -0.02663513 -0.02095146
Linear regression analysis performed using Microsoft Excel 2000.
Results (% of applied radioactivity) imported from Profile ARK Pyr worksheet.




Aerobic Aquatic Metabolism of ['“C]-labeled Orthosulfamuron (IR5878) in Two Water-Sediment Systems.
MRID 46219017

Arkansas water-loam sediment - [pyrimidiny!-5-'*C]-label.

Half-life determination
Sediment layer

Orthosuifamuron
Days %AR | Ln(%AR) | [Pyr-"“C]IR5878 in aerobic Arkansas water-loam
0 #NUM! sediment: sediment layer (MR§9_46219017) R
0 #NUM! c 34
7l 20.92{ 3.040706 g -
7 21.11] 3.049747 E “
15| 21,81 3:082369 Sa0] ¢ 8
15 21.06| 3.047376 8
30| 2189] 3.08603 T2
30j 22.49] 3.113071 3 26
44|l 2548 3.237894 3 '
44l 24.09] 3.181797 g 24
613 14.96] 2.70538 22
61|l 14.53] 2.676215 -
90] 10.96] 2.394252 20 ' " T ~
oo 10.43| 2344686 0 20 30 4 50 60 70 80 90
Days
SUMMARY OUTPUT 44- to 90-day data:
Linear half-life = 39.6 days
Regression Statistics
Multiple R 0.9577 Nonlinear (exponential decay/single, 2 parameter)
R Square 0.9171 half-life = 338 days R% 0.9262
Adj R Sq 0.8964 See SigmaPiot file 108209 46219017 162-4 ARK Pyr Sed Vers.JNB
Std Error 0.1224
Observations 6
ANOVA
df SS MS F SigF
Regression 1 0.6626 0.6626 44.25429565 0.0026515
Residual 4 0.05989 0.015
Total 5 0.72249
Coeffs Std Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 3.89 0.178123 21.862 2.59044E-05 3.3995463 4.388647 3.39954626 4.388646988

X Variable 1 -0.0175 0.00263 -6.652 0.002651507 -0.024801 -0.0101952 -0.02480148 -0.01019521
Linear regression analysis performed using Microsoft Excel 2000.
Results (% of applied radioactivity) imported from Profile ARK Pyr worksheet.




Aerobic Aquatic Metabolism of [“C]-labe|ed Orthosulfamuron (IR5878) in Two Water-Sediment Systems.

MRID 46219017

Arkansas water-loam sediment - [pyrimidinyl-S-"C]-label.

Half-life determination

Total system

Orthosulfamuron ‘
Days %AR T Ln(%AR) [Pyr-"*C)IR5878 in aerobic Arkansas water-loam
ol 103.62 464073 50 sediment: total system (MRID 46219017) o
Off 103.76]| 4.642081
7\ 86.29] 4.457714 5 9
7l 87.12| 4.467286 E
15/l 69.60| 4.242765 z *
15| 67.44] 4.211238 840 *
30ff 57.13] 4.045329 =
30} 57.33] 4.048824 § 35
44)1 52.73} 3.965185] 3
44 51.49| 3.941388 S 30
61 32.24| 3.473208 g
61l 33.74| 3.518684 -
90] 2076] 3.033028 25
o0l 21.31] 3.059176 0 10 200 30 40 50 60 70 80 90
Days
SUMMARY OUTPUT 0- to 90-day data:
Linear haif-life = 40.6 days
Regression Statistics
Multiple R 0.9913 Nonlinear (exponential decay/single, 2 parameter)
R Square 0.9827 half-life = 39.6  days R? 0.9749
Adj R Sq 0.9813 See SigmaPlot file 108209 46219017 162-4 ARK Pyr Tot sys Ver6.JNB
Std Error 0.0729
Observations 14
ANOVA
df SS MS F Sig F
Regression 1 3.624298 3.6243 681.912361 6.079E-12
Residual 12 0.063779 0.0053
Total 13 3.688077
Coeffs  Std Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 4.58 0.030199 151.81 4.48387E-21 4.5186092 4.6502051 4.51860916 4.650205102
X Variable 1 -0.0171 0.000654 -26.11 6.07876E-12 -0.0185 -0.0156503 -0.01849971 -0.01565035

Linear regression analysis performed using Microsoft Excel 2000.
Results (% of applied radioactivity) imported from Profile ARK Pyr worksheet.



Aerobic Aquatic Metabolism of ['*C}-labeled Orthosulfamuron (IR5878) in Two Water-Sediment Systems.
MRID 46219017

Arkansas water-loam sediment - [phenyl—U-"C]-label.

Half-life determination

Water layer
{ Orthosulfamuron
Days %AR | Ln(%AR) [Phe-"C]IR5878 in aerobic Arkansas water-loam
ol 103.33] 4637928 50 o sedlmer}t. water layer (MRID 4521901’?)‘"%' B
Off 101.40| 4.619073] -
7 67.99] 4.219361 $as?
7l 68.12| 4.221271 E
1511 49.46] 3.901164 £ 40| N
151 _50.52| 3.922369 8
30ff 36.26] 3.590715 5 35+ ¢
30} 36.14 3.5874 g
44| 28.02| 3.332919 3 30
44] 2874] 3.35829 4
61l 18.29] 2.906354 z 25
61 18.41] 2.912894 -
o0 9.06] 2.203869 20 ' T T ‘
90 0.211  2.22029 0 1 20 30 40 50 60 70 80 90
Days
SUMMARY. OUTPUT 0- to 90-day data:
Linear half-life = 27.6 days
Regression Statistics
Multiple R 0.9911 Nonlinear (exponential decay/single, 2 parameter)
R Square 0.9822 half-life = 21.9 days R* 0.9585
Adj R Sqg 0.9807 See SigmaPlot file 108209 46219017 162-4 ARK Phe H20 Ver6.JNB
Std Error 0.1088
Observations 14
ANOVA
of SS MS F Sig F
Regression 1 7.83209 7.8321 661.681806 7.261E-12
Residual 12 0.14204 0.0118
Total 13 7.97413
Coeffs Std Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
intercept 443 0.045067 98.32 8.19805E-19 4.3327869 4.5291722 4.33278688 4.529172217

X Variable 1 -0.0251 0.000976 -25.72 7.26127E-12 -0.027227 -0.0229747 -0.02722694 -0.02297474
Linear regression analysis performed using Microsoft Excel 2000.
Results (% of applied radioactivity) imported from Profile ARK Phe worksheet.




Aerobic Aquatic Metabolism of ['“C]-labeled Orthosulfamuron (IR5878) in Two Water-Sediment Systems.
MRID 46219017

Arkansas water-loam sediment - [phenyl-U-“C]-Iabel.

Half-life determination
Sediment layer

Orthosulfamuron
Days %AR ] Ln(%AR) [Phe-''CJIR5878 in aerobic Arkansas water-loam

0.00] #NUM! sediment: sediment layer (MRID 46219017)

»
~

0

0 0.00] #NUM!
7l 20.30] 3.010621
7 19.93| 2.992226

w
N
.

15|l 20.61) 3.025776
151 18.41] 2.912894

s
=]
*»
L 2R 2

g
o

30} 22.02{ 3.091951
30§ 23.50 3.157

~N
o

44 17.31} 2.851284
44) 17.95) 2.88759

INg
~

In{% applied) Orthosuifamuron

61] 13.90] 2.631889
61)] 13.37] 2.593013

N
[N}

1e/¢

90| 7.86| 2061787 20 BV
90 8.73| 2.166765 0 10 20 30 40 5 60 70 80 90
Days
SUMMARY OUTPUT 30- to 90-day data:
Linear half-life = 41.5 days
Regression Statistics
Multiple R 0.9956 Nonlinear (exponential decay/single, 2 parameter)
R Square 0.9912 half-life = 415  days R?: 0.9909
Adj R Sq 0.9898 See SigmaPlot file 108209 46219017 162-4 ARK Phe Sed Ver6.JNB
Std Error 0.0405
Observations 8
ANOVA
df SS - MS F Sig F
Regression 1 1115285 1.1153 678.7221075 2.11E-07
Residual 6 0.009859 0.0016
Total 7 1.125144
Coeffs Std Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 3.62 0.038791 93.302 1.02136E-10 3.5243254 3.7141606 3.52432543 3.714160579

X Variable 1 -0.0167 0.000641 -26.05 2.10957E-07 -0.018263 -0.0151268 -0.01826284 -0.01512678
Linear regression analysis performed using Microsoft Exce! 2000.
Results (% of applied radioactivity) imported from Profile ARK Phe worksheet.




Aerobic Aquatic Metabolism of [“C]-Iabeled Orthosulfamuron (IR5878) in Two Water-Sediment Systems.
MRID 46219017

Arkansas water-loam sediment - [phenyl-U-"*C}-label.

Haif-life determination
Total system

Regression Statistics

Orthosulfamuron
Days %AR | Ln(%AR [Phe-"“C]IR5878 in aerobic Arkansas water-loam
o 103.33] 4.637928 50 sediment: total system (MRID 46219017)
0| 101.40{ 4.619073 .
7|l 88.291 4480627 S 4o
7|l 88.05| 4.477905 E
15| 70.07| 4.249495 5 ¢
15 68.93| 4.233091 8 404
30 58.28| 4.065259 5
30 59.64| 4.088326 g 35
44)l " 45.33] 3.813969 =
44l 46.69| 3.84353 8 20
61 32.19( 3.471656 £
61 31.78] 3.458837 -
90| 16.92| 2.828496 25 ' T
30 17.94| 2.887033) 0 10 20 30 40 50 60 70 80 90
Days
SUMMARY QUTPUT 0- to 90-day data:
Linear half-life = 36.3 days

Multipie R 0.9967 Nonlinear (exponential decay/single, 2 parameter)
R Square 0.9934 half-life = 369  days R®: 0.9901
Adj R Sq 0.9929 See SigmaPlot file 108209 46219017 162-4 ARK Phe Tot sys Ver6.JNB
Std Error 0.05
Observations 14
ANOVA
df SS F Sig F

Regression 1 4.539426 45394 1812.769527 1.83E-14
Residual 12 0.03005 0.0025
Total 13 4.569475

Coeffs Std Error . P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 4.61 0.020729 222.59 4.54805E-23 4.5687881 4.6591164 456878808 4659116405
X Variable 1 -0.0191 0.000449 -42.58 1.8297E-14 -0.020087 -0.0181316 -0.02008744 -0.01813162

Linear regression analysis performed using Microsoft Excel 2000.
Results (% of applied radioactivity) imported from Profile ARK Phe worksheet.



Aerobic Aquatic Metabolism of [”C]-Iabeled Orthosulfamuron (IR5878) in Two Water-Sediment Systems.
MRID 46219017

California water-clay sediment - [pyrimidinyl-5-'*C]-label.

Half-life determination

Water layer
Orthosulfamuron
Days %AR 1 Ln{%AR) [Pyr-"*CJIR5878 in aerobic California water-clay
ol 102.82] 4.63298 50 sediment: water layer (MRID 46219017)
0]l 103.52] 4.639765 e
7|l 51.49] 3.941388 g4
7 50.75| 3.926912 E 40 :
15 26.18] 3.264996 E 35 |
15)| 25.52] 3.239462 e
22| 19.43] 2.966818 g 3.0
22|l 18.15 2.898671 T 5]
30) 13.10] 2.572612] a
30| 12.79| 2.548664 & 20
44 7.85| 2.060514 s
44 7.38] 1.998774 -
61 337| 1214913 10
61  3.28] 1.187843 0
Days
SUMMARY OUTPUT 0- to 61-day data:
Linear half-life = 13.1 days
Regression Statistics
Muitiple R 0.9833 Nonlinear (exponential decay/single, 2 parameter)
R Square 0.9669 halflife = 8.2  days R% 0.9861
Ad) R Sq 0.9641 See SigmaPlot file 108209 46213017 162-4 CAL Pyr H20 Ver6.JNB
Std Error 0.2097
Observations 14
ANOVA
daf SS MS F Sig F
Regression 1 15.39551 15.396 350.1864202 3.027E-10
Residual 12 0.527565 0.044
Total 13 1592307
Coeffs  Std Error  t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
intercept 4.29 0.0916 46.848 5.84723E-15 4.0916759 4.4908353 4.09167586 4.490835254

X Variable 1 -0.0530 0.002834 -18.71 3.02737E-10 -0.0592 -0.046852 -0.05919977 -0.04685201
Linear regression analysis performed using Microsoft Excel 2000.
Results (% of applied radioactivity) imported from Profile CAL Pyr worksheet.




Aerobic Aquatic Metabolism of [“C]-Iabeled Orthosulfamuron (IR5878) in Two Water-Sediment Systems.
MRID 46219017

California water-clay sediment - [pyrimidinyl-S-“C]-labeL

Half-life determination
Sediment layer

Orthosulfamuron
Days %AR | ULn(%AR] [Pyr-"*C]IR5878 in aerobic California water-clay
0 0.00] #NUM! o sediment: sediment layer (MRLLD:‘G?1901 7)« o
0 0.00{ #NUM! c 341
74 23.22] 3.145014 g 3]
7t 18.41| 2.912894 E T *
15 24.33] 3.19171 5 30
15[ 26.54| 3.278653 .1 °
22|l 25.87] 3.253084 S
22 26.79] 3.288029 T 26
30| 22.39] 3.108614 3.
30) 21.53| 3.069447 g 24
44} 18.98] 2943386 €22
44}l  19.85| 2.988204 B 20
| e 2 R
Days
SUMMARY OQUTPUT 22-to 61-day data:
' Linear half-life = 38.4  days
Regression Statistics
Multiple R 0.9792 Nonlinear (exponential decay/single, 2 parameter)
R Square 0.9588 half-life = 40.3  days R’ 0.9579
Adj R Sq 0.9519 See SigmaPlot file 108209 46219017 162-4 CAL Pyr Sed Ver6.JNB
Std Error 0.064
Observations 8
ANOVA
df SS MS F Sig F
Regression 1 0572199 0.5722 139.6269615  2.22E-05
Residual 6 0.024588 0.0041
Total 7 0.596787
Coeffs Std Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 3.67 0.064066 57.32 1.89397E-09 3.5155233 3.8290518 3.51552329 3.829051781

X Variable 1 -0.0180 0.001527 -11.82 2.22027E-05  -0.02178 -0.0143073 -0.02178017 -0.01430725
Linear regression analysis performed using Microsoft Excel 2000,
Results (% of applied radioactivity) imported from Profile CAL Pyr worksheet.




Aerobic Aquatic Metabolism of ['‘C]-labeled Orthosulfamuron (IR5878) in Two Water-Sediment Systems.
MRID 46219017

California water-clay sediment - [pyrimidinyl-S-”C]-labeI.

Half-life determination
Total system

Orthosulfamuron
Days %AR | Ln{%AR) [Pyr-"C]IR5878 in aerobic California water-clay
102.82] 463298 sediment: total system (MRID 4:6219011)_ o

@
o}
|

0

Off 103.52{ 4.639765
7 74.711 4.313614
7]l _69.16] 4.236423

;

wn
&
N g

15) 50.51| 3.922171
15| 52.06] 3.952397

IN
=
*»

22| 45.30] 3.813307

In(% applied) Orthosulfamuron

22} 44.94] 3.805328 35

301 35.49| 3.569251 ®

30| 34.32| 3.535728 30

44} 26.83| 3.289521

44| 27.23| 3.304319

61] 15.99| 2.771964 25 ‘ ' ' ' '

61| 15.79] 2750377 0 10 2 30 0 50 60

Days
SUMMARY OUTPUT 0- to 61-day data:
Linear half-life = 241 days
Regression Statistics
Multiple R 0.9886 Nontlinear (exponentiai decay/single, 2 parameter)
R Square 0.9773 half-life = 20.1 days R” 0.9701
Adj R Sq 0.9755 See SigmaPlot file 108209 46219017 162-4 CAL Pyr Tot sys Ver6.JNB
Std Error 0.0935
Observations 14
ANOVA
df SS MS F Sig F
Regression 1 4525356 45254 517.5979459 3.083E-11
Residual 12 0.104916 0.0087
Total 13 4.630272
Coeffs Std Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept 4.43 0.040849 109.88 2.16272E-19 4.399438 45774417 4.30943796 4 577441688

X Variable 1 -0.0287 0.001264 -22.75 3.08306E-11 -0.031502 -0.0259954 -0.03150186 -0.02599542
Linear regression analysis performed using Microsoft Excel 2000.
Results (% of applied radiocactivity) imported from Profile CAL Pyr worksheet.




Aerobic Aquatic Metabolism of [*C]-labeled Orthosulfamuron (IR5878) in Two Water-Sediment Systems.
MRID 462139017

California water-clay sediment - [phenyl-U-'*C]-label.

Half-life determination

Water layer
Orthosulfamuron
Days %AR | Ln(%AR) [Phe-'""C]IR5878 in aerobic California water-clay
ol 103.42] 4638798 50 sediment: water layer (MRID 46219017)
0]l 103.57| 4.640248 c 459 :
7| 46.80| 3.845883 S .0 :
7l 51.50{ 3.941582 E )
15[ 29.91] 3.398193 E
15| _32.32] 3.475686 2303
22} 20.55] 3.022861 S 25 :
22|l 18.82| 2.93492 § 2.0
30| 13.54| 2.605648 215
30} 13.80| 2.624669 %0
44l 7.12] 1.962908 T o5 |
44 7.661 2.036012 -
61 2.42| 0883768 0.0 ‘ '
61  2.69] 0.989541 0 10 20 040 50 60
Days
SUMMARY OUTPUT 0- to 61-day data:
Linear half-life = 12.1 days
Regression Statistics
Muitiple R 0.9926 Nonlinear (exponential decay/single, 2 parameter)
R Square 0.9852 half-life = 8.7 days R% 0.9817
Adj R Sq 0.9839 See SigmaPlot file 108209 46219017 162-4 CAL Phe H20 Vers. NB
Std Error 0.1497
Observations 14
ANOVA
of SS MS F Sig F
Regression 1 17.84923 17.849 796.8124885 2.422E-12
Residual 12 0.268809 0.0224
Total 13 18.11804
Coeffs Std Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 439 0.065385 67.119 7.93929E-17 4.2461695 4.5310946 4.24616952 4531094595

X Variable 1 -0.0571 0.002023 -28.23 2.42154E-12 -0.061502 -0.0526883 -0.06150234 -0.05268835
Linear regression analysis performed using Microsoft Excel 2000.
Results (% of applied radioactivity) imported from Profile CAL Phe worksheet.




Aerobic Aquatic Metabolism of [“C]-!abeled Orthosulfamuron (IR5878) in Two Water-Sediment Systems.

MRID 46219017

California water-clay sediment - [phenyI-U-"C]-labeI.

Half-life determination

Sediment layer

Orthosuifamuron
Days %AR | Ln{%AR) [Phe-"C]IR5878 in aerobic California water-clay
) 0.00] #NUM! sediment: sediment layer (MRID 46219017)
0 0.00] #NUM! o 34
7l 16.75| 2.818398 £ a2 ]
7t 22.88] 3.130263 E
151 24.53| 3.199897 § 3.0 4
154 23.99] 3.177637 2 28
22 23.61} 3.16167 s
22 23.30| 3.148453 T 26
30| 22.24| 3.101892 3
30) 21.69| 3.076851 § 24
44| 1535 2731115 <22
44f  16.14] 2.781301 B
61 10.16] 2.318458 20 . - i - - o o
61| 10.19] 2.321407
Days
SUMMARY OUTPUT 15- to 61-day data:
Linear half-ife = 354 days
Regression Statistics
Multiple R 0.9762 Noniinear (exponential decay/single, 2 parameter)
R Square 0.953 half-life = 401 days R%: 0.9347
AdjR Sqg 0.9471 See SigmaPlot file 108209 46219017 162-4 CAL Phe Sed Ver6.JNB
Std Error 0.0798
Observations 10
ANOVA
df SS F Sig F
Regression 1 1.033793 1.0338 162.1584964 1.362E-06
Residual 8 0.051002 0.0064
Total 9 1.084795
Coeffs Std Error P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 3.58 0.058594 61.016 5.78525E-12 3.44007071 3.7103085 3.44007015 3.710308465

X Variable 1 -0.0196

0.001537

1.36188E-06 -0.023118 -0.0160288 -0.02311778 -0.01602879

Linear regression analysis performed using Microsoft Excel 2000,
Results (% of applied radioactivity) impored from Profile CAL Phe worksheet.



Aerobic Aquatic Metabolism of [“C]-Iabeled Orthosulfamuron (IR5878) in Two Water-Sediment Systems.
MRID 46219017

California water-clay sediment - [phenyl-U-"*C}-label.

Half-life determination
Total system

Orthosulfamuron
Days %AR | Ln(%AR) [Phe-"C]IR5878 in aerobic California water-clay
oll 103.42] 4.638798 50 §ggimentj_fotal system (MRID 46219017)-N7 o
Ot 103.57] 4.640248 e J
7| 63:55] 4.151827 € ast
7l 74.38] 4.309187 E .
15| 54.44| 3.997099 "5': 4.0
15]| 56.31] 4.030872 2
22| 44.16 3.78781—9" 5 35
22| 4212) 3.740523 5l
30| 35.78] 3.577389] g 30
30| 35.49| 3.569251 s
44| 22.47] 3112181 T 25
44| 23.80| 3.169686| B 20
i R
Days
SUMMARY OUTPUT 0- to 61-day data:
Linear half-life = 21.3 days
Regression Statistics
Multipie R 0.9948 Nonlinear (exponential decay/single, 2 parameter)
R Square 0.9896 halfife = 19.2 days R% 0.9758
Adj R Sqg 0.9887 See SigmaPlot file 108209 46219017 162-4 CAL Phe Tot sys Ver6.JNB
Std Error 0.0714
Observations 14
ANOVA
af SS MS F Sig F
Regression 1 581897 5819 1142.388406 2.859E-13
Residual 12 0.061124 0.0051
Total 13 5.880094
Coeffs Std Error t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 4.53 0.031179 145.43 7.49941E-21 4.4665926 4.6024593 4.46659257 4.602459935

X Variable 1 -0.0326 0.000965 -33.8 2.85911E-13  -0.034701 -0.0304982 -0.03470122 -0.03049824
Linear regression analysis performed using Microsoft Excel 2000.
Results (% of applied radioactivity) imported from Profile CAL Phe worksheet.
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Aerobic Aquatic Metabolism of ['“C]-labeled Orthosulfamuron (IR5878) in Two Water-Sediment Systems.
MRID 46219017

Arkansas water-loam sediment - [pyrimidinyl-5-'*C}-label.

Half-life determination accounting bound residues as parent.
Sediment layer

Orthosulfamuron .
Days %AR | Ln(%AR) [Pyr-"*C]IR5878 in aerobic Arkansas water-loam
#NUM! sediment: sediment layer (MRID 4621901 7
#NUM! ’ PY
7| 2364 3.16294 g | .
7l _23.62| 3.162094f g > //
15 27.36 3.30908:2;" 5 * M
15§ 27.11] 3.20990 2 s
38” 27.54] 3.31563 3 *
3 27.76| 3.32359 ‘§3‘27
44 31.98] 3.465111 = ®
441 30.74] 3.425565) §
61l 28.68] 3.3562 £
614 25.96| 3.256557] = 50
g gg;g 33"(5)827 0 10 20 30 40 5 6 70 8 9
Days
0- to 90-day data:

Linear half-life= Stable



Aerobic Aquatic Metabolism of ['*C}-labeled Orthosulfamuron (IR5878) in Two Water-Sediment Systems.

MRID 46219017

Arkansas water-loam sediment - [pyrimidinyl-5-'*C}-label.

Half-life determination accounting bound residues as parent.

Total system
Orthosulfamuron |
Days %AR Ln(%AR) [Pyr-'*C]IR5878 in aerobic Arkansas water-loam
103.62] 4.6407 50 sediment: total system (MRID 46219017)
103.76] 4.642081 ,
7] 89.01 4.488742' §450
7] 89.63] 4.4956 E
15 75.15| 4.319486 ] 3
15] 73.49] 4.29714 4.0
3 62.78| 4.139637 § ¢
3 62.60] 4.136765 i‘ 35
a4 59.23| 4.081428 =§
44 58.14] 4.06285 8 0l
61 45.96] 3.827771 g
61 45.17] 3.81043. - 25
ggl 2322 ng?ggg 0 10 20 30 40 5 60 70 8 90
Days
SUMMARY QUTPUT 0- to 80-day data:
Linear half-life = 70.5 days
Regression Statistics
Multiple R 0.95746333
R Square 0.91673602
Adjusted R Sc¢  0.90979736
Standard Erro  0.09532338
Observations 14
ANOVA
af S8 MS F significance F
Regression 1 1200514 1.2005 132.1199444 7.801E-08
Residual 12 0.109039 0.0091
Total 13 1.309553

Coefficients tandard Ern t Stat

Intercept 4.52166662
X Variable 1 -0.00982727

0.039486 114.51
0.000855 -11.49

P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
1.31806E-19 4.4356338 4.6076995 4.435633784 4.607699456
7.80105E-08  -0.01169 -0.0079645 -0.01169009 -0.00796446




Aerobic Aquatic Metabolism of ['*C]-labeled Orthosulfamuron (IR5878) in Two Water-Sediment Systems.

MRID 46219017

Arkansas water-loam sediment - [phenyl-U-"*C]-label.

Half-life determination accounting bound residues as parent.
Sediment layer

r Orthosulfamuron
Days %AR | Ln{%AR
0.00F #NUM!
0.00] #NUM!
21.50f 3.06805
7 21.14] 3.05116
15f 24.07] 3.18096
15)F 22.12] 3.096482)
3 25.49] 3.238286
3 27.37] 3.309448|
44} 25.86) 3.25269
441 27.18] 3.302481
611 26.13] 3.26308
618 25.22{ 3.22763
9 25.43] 3.2359
9 26.12] 3.262701

[Phe-"*C]IR5878 in aerobic Arkansas water-loam
sediment: sediment layer (MRID 46219017)

34
3.2
3.0
28 1
2.6 1
2.4 1
2.2 1

In{% applied) Orthosulfamuron

2.0

33—

L 2 J

10 20 30 40 50 - 60 70 80

Days

0- to 90-day data:

Linear half-life= Stable



Aerobic Aquatic Metabolism of ['“C}abeled Orthosulfamuron (IR5878) in Two Water-Sediment Systems.

MRID 46219017

Arkansas water-loam sediment - [phenyl-U-'*C}-label.

Half-life determination accounting bound residues as parent.

Total system

Orthosulfamuron
Days %AR | Ln(%AR) [Phe-"*C}IR5878 in aerobic Arkansas water-loam
103.33] 4.637928 5.0 sediment: total system (MRID 46219017)
101.40| 4.61907 c
7 89.49 4.49412;' g 45 [
7l 89.26] 4.49155 E™
15§ 73.53| 4.29769 5
158 72.64] 4.28551 g 4.0
3 61.75} 4.123094 o
33 63.51] 4.151197 i‘ 3.5
53.88] 3.98675 3
:ﬂl 55.92| 4.023922 g .
61“ 44.42] 37936 £
618 43.63] 3.775745 =
9 34.49 3.54066 22 0 10 20 30 a{o 5 60 70 80 90
9 35.33] 3.56473
Days
SUMMARY OUTPUT 0- to 90-day data: )
Linear half-life = 59.2 days
Regression Statistics
Multiple R 0.986
R Square 0.9721
Adjusted R S¢ 0.9698
Standard Erro  0.0637
Observations 14
ANOVA _
df SS MS F significance F
Regression 1 1.701668 1.7017 418.8475388 1.066E-10
Residual 12 0.048753 0.0041
Total 13 1.750421
Coefficientandard Erm_t Stat____P-value __ Lower 95% Upper 95% Lower 95.0% Upper 95.0%

4.5404
-0.012

Intercept
X Variable 1

0.026403 171.96
0.000572 -20.47

1.00496E-21 4.4828665 4.5979212 4.482866506 4.597921181
-0.01045443

1.06588E-10 -0.012946

-0.0104544

-0.01294563




Aerobic Aquatic Metabolism of ['‘C]-labeled Orthosulfamuron (IR5878) In Two Water-Sediment Systems.

MRID 46219017

California water-clay sediment - [pyrlmidinyl-S-“C]-label.

Half-life determination accounting bound residues as parent.
Sediment layer

Days

Orthosulfamuron

%AR | Ln(%AR)

0.00] #NUM!
0.00] #NUM!

30.87| 3.429785
25.73] 3.247658

150 36.95] 3.609566)
15 39.02] 3.664074
22 41.96] 3.736717
22l 40.42] 3.699325
33{ 35.92| 3581294
30 34.77] 3.548755
44f 4750 3.8607
44% 48.35 3.878462"
61 46.04] 3.829511
61l 46.01] 3.828859

[Pyr-"*C]IR5878 in aerobic California water-clay

45 sediment: sediment layer (MRID 46219017)

4.0
3.5 :
3.0
25
20
1.5
1.0 4
0.5 |
0.0

4_.. A d

led) Orthosulfamuron

(% appl

0 10 20 30 40 50 60
Days

0- to 61-day data:
Linear half-life= Stable



Aerobic Aquatic Metabolism of [*C]-labeled Orthosulfamuron (IR5878) in Two Water-Sediment Systems.
MRID 46219017

California water-clay sediment - {pyrimidinyl-5-'*C]-label.

Half-life determination accounting bound residues as parent.

Total system
Orthosulfamuron
HDays  %AR | Ln(%AR [Pyr-"*C]IR5878 in aerobic California water-clay
102.82] 4.63208 50 sediment: total system (MRID 46219017)
103.52] 4.639765 -
7 82.36 4.41 1:] g 45 !D
71 76.48] 4.33702 E '
131 63.13] 4.14519 F ¢
15| _64.54] 4.167285 § 4.0 ° .
22 61.39] 4.11724
22} 58.57 4.07022;" f 35
3 49.02| 3.892228 3
30§ 47.56 3.861992“ < a0
44 5535 4.01367;“ g
44) 55.73] 4.02051 -
61| 49.41] 3.900153 25 ' ‘ ‘
61) 49.29 3.897721" 0 10 20 30 40 s0 60
Days
SUMMARY OUTPUT 0- to 61-day data:
Linear half-life = 65.4 days
Regression Statistics
Multiple R 0.829
R Square 0.6873
Adjusted R Sc¢ 0.6613
Standard Erro 0.1527
Observations 14
ANOVA —
df SS MS F significance F
Regression 1 0.615058 0.6151 26.37829982 0.0002466
Residual 12 0.279802 0.0233
Total 13  0.89486
Coefficientandard Err t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 4.4215 0.066709 66.281 9.22856E-17 4.2761837 4.5668761 4.276183652 4.566876082

X Variable 1~ -0.011  0.002064 -5.136 0.000246641 -0.015095 -0.0061024 -0.01509481 -0.00610241




Aerobic Aquatic Metabolism of [‘C)-labeled Orthosulfamuron (IR5878) in Two Water-Sediment Systems.

MRID 46219017

California water-clay sediment - [phenyl-U-"C]-Iabel.

Half-life determination accounting bound residues as parent.

Sediment layer

Orthosulfamuron ||
Days %AR | Ln(%AR) I [Phe-"/C]IR5878 in aerobic California water-clay
0.00] #NUM sediment: sediment layer (MRID 46218017)
0.00] #NUM! 3.4
20.29 3.010123" § . i
7l _26.92] 3.2928 £
15| 29.42 3.381675H ‘§ 3.0 .
15l 28.43] 3.347445 2
22 28.02 3.332919' 5 28
22} 29.28] 3.376905 '§ 26
3 26.66| 3.283164 '§ 04
3 26.91] 3.292498 s
24.91] 3.21526 & 22
24.80] 3.2108 - 20
B IR s o o » % 6w w
Days
SUMMARY OUTPUT 15- to 61-day data:
— Linear half-life=  101.9 days
Regression Statistics
Multiple R 0.9797
R Square 0.9598
. Adjusted R Sc 0.9548
Standard Erro 0.0256
Observations 10
ANOVA _
df SS  Ms F significance F
Regression 1 0.124909 0.1249 191.2474631 7.223E-07
Residual 8 0.005225 0.0007
Total 9 0.130134

Coefficientandard Erm t Stat

P-value

Lower 95% Upper 95% Lower 95.0% Upper 95.0%

Intercept 3.4895 0.018755 186.06

X Variable 1

7.7914E-16 3.4462609 3.5327575 3.446260880 3.532757534

7.22343

E-07 -0.007938 -0.0056692 -0.00793819

-0.00566918

-0.007 0.000492 -13.83



Aerobic Aquatic Metabolism of [C]-labeled Orthosulfamuron (IR5878) in Two Water-Sediment Systems.

MRID 46219017

California water-clay sediment - [phenyl-U-'*C}-label.

Half-life determination accounting bound residues as parent.

Total system

Orthosulfamuron
%AR } Ln(%AR)
gn103.42 4.638798!
103.57{ 4.640248
7 67.09 4.206032!
7l 78.42] 4.36207
15 59.33] 4.083115
150 60.75] 4.106767]
220 4857 3.88300
220 48.10] 3.87328
300 40.20] 369386
308 40.71| 3.70647
441 32.03 3.466673“
44]l 32.46f 3.48000
61f| 23.37 3.151453“
1

loays

61§ 24.27] 3.18924

SUMMARY OUTPUT

Regression Statistics
Muttiple R 0.9794
R Square 0.9592
Adjusted R Sc 0.9558
Standard Erro 0.1008

[Phe-"*C]IR5878 in aerobic California water-clay

n
o

sediment: total system (MRID 46219017)

»

o\
0-
>

s
o

w
[=]

In(% applied) Orthosulfamuron
n @
[3,] [+,]

N
(=

10 20 30
Days

(=]

40 50 60

0- to 61-day data:
Linear half-life = 30.3

days

Observations 14
ANOVA
of SS MS F significance F

Regression 1 2.865005 2.865 282.1648306 1.058E-09
Residual 12 0.121844 0.0102
Total 13 2.986849

Coefficientandard Erm t Stat P-value Lower 95% Upper 95% Lower 95.0% Upper 95.0%
Intercept 4.4764 0.044021 101.69 5.47425E-19 4.3805261 4.5723533 4.380526104 4.572353334
X Variable 1 -0.023 0.001362 -16.8

1.05825E-09 -0.025842 -0.0199076 -0.02584164 -0.01990758




Attachment 3: Transformation Pathway Presented by Registrant
Illustration of Test System
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Page is not included in this copy.

Pages 2_7 through :7g> are not included in this copy.

The material not included contains the following type of
information:

Identity of product inert ingredients.
Identity of product impurities.
Description of the product manufacturing process.

Description of quality control procedures.

Identity of the source of product ingredients.

Sales or other commercial/financial information.

A draft product label.

The product confidential statement of formula.

Information about a pending registration action.
i FIFRA registration data.

The document is a duplicate of page(s)

The document is not responsive to the request.

Internal deliberative information.

Attorney-Client work product.

Claimed Confidential by submitter upon submission to the
Agency.

The information not included is generally considered confidential
by product registrants. If you have any questions, please
contact the individual who prepared the response to your request.




