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EXECUTIVE SUMMARY:

The adsorption/desorption characteristics of [‘4C-U-pheny1]-labeled 1-(4,6-dimethyoxypyrimidin-
2-yl)-3-[2-(dimethylcarbamoyl)phenylsulfamoyljurea (orthosulfamuron; IR5878), were studied in
four Italian soils: a sandy loam soil [pH 6.29, organic carbon 1.33%], two silt loam soils [pH 5.71
organic carbon 2.03% and pH 6.78, organic carbon 1.00%}, and a clay loam soil {pH 7.98,
organic carbon 2.30%], in a batch equilibrivm experiment. The experiment was conducted in
accordance with Council Directive 91/414/EEC, OECD Guideline 106, and SETAC guidelines,
and in compliance with Italian Principles of Good Laboratory Practice. The adsorption phase of
the study was carried out by equilibrating air-dried soil with ['*CJorthosulfamuron at nominal test
concentrations of 0.28, 1.4, 7.0, and 35.0 mg a.i./kg soil for all test soils. The soils were
equilibrated for 2 hours at 20 + 2°C; lighting conditions were not reported. The equilibrating
solution used was 0.01M CaCl, with soil:solution ratios of 1:7 (w:v) for all test soils. The
desorption phase of the study was carried out by replacing most of the adsorption solution with an
equivalent volume of 0.01M CaCl, solution and equilibrating for 2 hours at 20 + 2°C; lighting
conditions were not reported. Four desorption cycles were conducted for all test soils.

b

The supernatant solution after adsorption and four desorption cycles was separated by
centrifugation and duplicate aliquots were analyzed for total radioactivity using LSC. Following
desorption, high-dose soils were extracted with an acetonitrile:water solution (7:3, viv),
Duplicate aliquots of the high-dose extracts were analyzed for total radioactivity using LSC. The
extracted soils were combusted prior to LSC analysis.

Supernatant and extract samples were not analyzed for parent compound. The mass balance at
the end of the adsorption phase was not reported. Mean mass balances at the end of the fourth
desorption cycle were 95.55%, 95.53%, 93.01%, and 96.10% of the applied for the hi gh-dose
(35.0 mg a.i./kg soil) B-1 sandy loam, G-2 silt loam, M-2 silt loam, and VM-1 clay loam soils,
respectively.

After 2 hours of equilibrium, 25.0-59.8%, 43.2-61.4%, 40.9-51.4%, and 44.0-49.9% of the
applied [*CJorthosulfamuron was adsorbed to the B-1 sandy loam, G-2 silt loam, M-2 silt loam,
and VM-1 clay loam soils, respectively. Freundlich K4, values were 3.76, 6.62, 5.47, and 5.72
for the B-1 sandy loam, G-2 silt loam, M-2 silt loam, and VM-1 clay loam soils, respectively;
corresponding Freundlich exponent values (1/n) were 0.751, 0.856, 0.920, and 0.955. Respective
adsorption K,oc values were 283, 326, 547, and 249. At the end of the desorption phase, 47.4-
75.7%, 47.6-63.5%, 42.6-52.0%, and 75.6-79.6% of the ["*Clorthosulfamuron remaining with the
soil samples at the end of the adsorption phase was desorbed from the B-1 sandy loam, G-2 silt
loam, M-2 silt loam, and VM-1 clay loam soils, respectively. Freundlich Kges values were 35.8,
32.0, 141, and 20.3 for the B-1 sandy loam, G-2 silt loam, M-2 silt loam, and VM-1 clay loam
soils, respectively; corresponding 1/n values were 0.902, 0.935, 1.074, and 1.033. Respective
desorption K,oc values were 2690, 1580, 14100, and 882.
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Results Synopsis:
Adsorption:
Soil Amount adsorbed | K, K 1/n R? Kroc
(% of the applied)
B-1 sandy loam {25.0-59.8% 6.01 £3.20 {3.76 [0.751 |0.976 |283
G-2 silt loam 43.2-61.4% 8.62+2.46 [6.62 |[0.856 {0.993 |326
M-2 silt loam 40.9-51.4% 6.26 +1.45 (547 (0920 |0.990 |547
VM-1 clay loam | 44.0-49.9% 6.11£0.63 |5.72 |0.955 {0.999 |249
Desorption:
Soil Amount desorbed | K, K 1/n R? Ksoc
(%o of the non-
decanted)
B-1 sandy loam | 47.4-75.7% 580+17.6 {358 [0.902 [0.964 |2690
G-2 silt loam 47.6-63.5% 42.8+12.2 1320 [0.935 {0.978 |1580
M-2 silt loam 42.6-52.0% 105 £ 35 141 1.074 10.971 | 14100
VM-1 clay loam | 75.6-79.6% 18.1+3.0 }203 }1.033 |0.993 |882

Study Acceptability: This study is classified as supplemental. It does not fulfill the Subdivision
N Guideline §163-1 data requirements for a batch equilibrium study because: (i) material balances
were determined for the highest test concentrations for all test soils, rather than for all test
concentrations; (ii) none of the test soils had an organic matter content of <1%; (iii) adsorption
phase supernatants were not adequately decanted and volumes were not reported.

I. MATERIALS AND METHODS:
GUIDELINE FOLLOWED: The study was conducted in accordance with Council Directive
91/414/EEC, Part A of Annex II, Section 7, amended by Council
Directive 95/36/EEC, Annex I, Section 7.1; Society of
Environmental Toxicology and Chemistry, Part I, Section 4
“Soil adsorption-desorption” (1995); and the OECD Guideline
for Testing of Chemicals No. 106 (1981; p. 13). Significant
deviations from Subdivision N guidelines included:
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COMPLIANCE:

A. MATERIALS:

1. Test Material
Chemical Structure:
Description:

Purity:
Radiolabeled:

Non-radiolabeled:

Storage conditions of -

test chemicals:

Material balances were determined only for the highest test
concentration for all test soils, rather than for all test
concentrations/test soil treatment groups.

None of the test soils had an organic matter content of <1%.

Supernatants were not adequately decanted and supernatant
volumes were not reported during the adsorption phase.

The study was conducted in compliance with Italian Principles
of Good Laboratory Practice, under Legislative Decree, No 120-
88/320CEE Directive (1992; pp. 3, 6; Appendix 7, pp. 128-129).
Signed and dated Data Confidentiality, GLP, Quality Assurance,
and Declaration and Signatures statements were provided (pp. 2-
3, 6, 8-9; Appendix 7, pp. 128-129).

['4C-U-Pheny1]orthosulfamuron (IR5878; p. 15).
See DER Attachment 1.

Not reported.

Analytical purity: Not reported.

Radiochemical purity: >97% (by TLC; p. 15).

Lot No.: 182.

Specific activity: 5.70 MBq/mg (154.06 nCi/mg; 342008
dpm/pg).

Location of the label: Uniformly in the phenyl ring.

Analytical purity: Not applicable.
Lot No.: Not applicable.

The radiolabeled test substance was stored at -20°C prior to use

(. 16).
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Physico-chemical properties of orthosulfamuron (IR5878):
Parameter Values Comments
Water solubility Not reported.
Vapour pressure Not reported.
UV absorption Not reported.
Molecular Formula C 6H2oNO6S
Molecular Weight 424 .44 g/mol
Bulk density Not reported.
pK, Not reported.
Kow ' Not reported.
Stability of Compound at room temperature | Not reported.
Data were obtained from p. 15 of the study report.
2. Soil Characteristics
Table 1: Description of soil collection and storage.
Description B-1 Sandy loam G-2 Silt loam M-2 Silt loam VM-1 Clay loam
Geographic location' Italy Ttaly ltaly Italy
Pesticide use history Not reported. Not reported. Not reported. Not reported.
at the collection site
Collection procedures | Not reported. Not reported. Not reported. Not reported.
Sampling depth (cm) 20 20 20 20
Storage conditions Stored at 4°C. Stored at 4°C. Stored at 4°C, Stored at 4°C.
Storage length’ ca. 3 months ca. 3 months ca. 3 months ca. 3 months
Soil preparation Air dried; sieved Air dried; sieved Air dried; sieved Alr dried; sieved (2
(2 mm). (2 mm), (2 mm). mm).

Data were obtained from p. 16; Table 1, p. 32; and Appendix 3, pp. 70-73a of the study report.
! The test soils were supplied by RESET Sr! located in Bologna, Italy; however, specific sampling locations for each
test soil were not provided. The source for all test soils was Novara.

? The storage length was determined as the interval between the date received at the test laboratory (November 1999)
and experiment initiation (February 2000). '
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Table 2: Properties of the soils.

Property B-1 G-2 M-2 VM-1
Soil Texture (USDA) Sandy loam Silt loam Silt loam Clay loam
% sand (50-2000 pum) 62 283 37 243
% silt (2-50 pm) 323 544 543 46.7
% clay (<2 um) 5.7 17.3 8.7 29.0
pH (0.01M CaCly) 6.29 5.71 6.78 7.98
Organic carbon (%) 1.33 2.03 1.00 2.30
Organic matter (%)’ 2.29 3.49 1.72 3.96
CEC (meq/100 g) 7.65 12.17 10.7 20.06
Moisture at 1/3 bar (g/100 g) | 16.68 31.66 21.58 30.85
Bulk density (gm/cc) Not reported. Not reported. Not reported. Not reported.
Biomass (CFU/g soil) Not reported. Not reported. Not reported. Not reported.
Soil taxonomic classification | Not reported. Not reported. Not reported. Not reported.
Soil mapping unit (for EPA) | Not reported. Not reported. Not reported. Not reported.

Data were obtained from p. 16; Table 1, p. 32; and Appendix 3, pp. 70-73a of the study report.
' Percent organic matter was calculated as follows: % organic carbon + 1,724,

B. STUDY DESIGN:

1. Preliminary study: Preliminary experiments were conducted to determine the appropriate
equilibrium time and number of desorption cycles to be used in the definitive study, and to
determine the stability of the test material during the preliminary adsorption phase (pp. 17, 20).

Prior to the initiation of the preliminary experiments, a test solution (A-1) was prepared by
dissolving a ca. 1200 pg aliquot of [**C-U-phenyl]orthosulfamuron in 238 pL of acetonitrile and
170 mL of 0.01M CaCl, solution, to establish a nominal test concentration of 7 ug/mL (p. 17).
Four aliquots of the test solution were analyzed for total radioactivity using LSC (p. 25). The
actual test concentration was determined to be 7.019 pg/mL, corresponding to a final
concentration of 5.014 pg/mL (12,003,000 dpm/sample) in the preliminary test samples
(Appendix S, Table I, p. 82).

To determine the adsorption equilibrium time to be used in the definitive study, 1-g aliquots of
each test soil were pre-equilibrated with 2 mL of 0.01M CaCl; solution for 24 hours at 20 + 2°C
(pp. 18, 20). The test soils were then treated with ['“C-U-phenyl]orthosulfamuron at a nominal
test concentration of 5 pg/ml, and incubated at 20 + 2°C; lighting conditions were not reported.
Following 10 and 30 minutes, and 1, 2, 4, 8, and 16 hours of incubation, the samples were
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centrifuged for 10 minutes and aliquots of the supernatants were analyzed for total radioactivity
using LSC (pp. 19-20). Aliquots (10 L) of the adsorption supernatant samples were analyzed by
one-dimensional TLC on reverse-phase plates (RP-18 Merck Kieselgel 60 Fs45 plates, 0.25-mm
thickness) developed in acetonitrile:water (92:8, v:v: Solvent System 1), and on normal-phase
plates (silica gel Merck Kieselgel 60 Fs4 plates, 0.25 mm thick) developed in
chloroform:methanol:ammonium hydroxide (70:27:3, v:viv; Solvent System 3; pp. 18, 20, 23).
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. After 2 hours of shaking, 43.33%, 47.73%, 45.07%, and
43.91% of the applied radioactivity was adsorbed to the B-1 sandy loam, G-2 silt loam, M-2 silt
loam, and VM-1 clay loam soils, respectively (p. 25; Table 2, p. 33; Figures 1-4, pp. 42-45;
Appendix 5, Tables 11-V, pp. 83-86). ['*C]Orthosulfamuron comprised 47.09-53.22% of the
applied radioactivity in the 2-hour adsorption supernatant samples (Appendix 6, Table XXXVI/b,
p- 117; Figures I-1V, pp. 118-121; and Figure IX, p. 126).

To determine the stability of the test material during adsorption, the 2-hour adsorption samples
were extracted with 25 mL of an acetonitrile:water mixture (7:3, v:v; p. 20), and aliquots (10 uL)
of the extracts were analyzed by one-dimensional TLC using Solvent System 3 (p. 23). The
results were confirmed via one-dimensional TLC using Solvent System 1 (p. 27). The extracted
soils were analyzed for total radioactivity using LSC following combustion (pp. 19-20).
['*C]Orthosulfamuron comprised >89% of the applied radioactivity in the 2-hour adsorption
supernatant samples plus soil extracts (p. 27, Appendix 6, Table XXXVI/b, p. 117; Figures 1-X,
pp. 118-127. Ofthe total applied radioactivity, 47.09-53.22% was associated with the
supernatants, and 40.03-47.04% was associated with the soil extracts.

To determine the number of desorption cycles to be used in the definitive study, an equal volume
of 0.01M CaCl, solution was added to the 8-hour adsorption samples for each test soil (p. 20).
The samples were incubated at 20 + 2°C; lighting conditions not reported (pp. 19-20). After2
hours of incubation, the samples were centrifuged for 10 minutes, and aliquots of the supernatants
were analyzed for total radioactivity using LSC. Four desorption cycles were conducted. The
amount of desorbed ['*CJorthosulfamuron as a percent of the adsorbed was 28.56%, 41.16%,
25.78%, and 61.25% for the B-1 sandy loam, G-2 silt loam, M-2 silt loam, and VM-1 clay loam
soils, respectively (pp. 25-26; Appendix 5, Tables VI-IX, pp. 87-91).

Based on the results of the preliminary studies, an equilibration time of 2 hours and four
desorption cycles were selected for use in the definitive study (p. 25). The test substance was
confirmed to be stable in the adsorption supernatants and acetonitrile:water extracts (Appendix 6,
Figures IX-X, pp. 126-127).
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2. Definitive study experimental conditions:

Table 3: Study deiign for the adsorption phase.
Parameters B-1 Sandy G-2 Siltloam | M-2 Silt loam | VM-1 Clay
loam loam

Condition of soil (air dried/fresh)’ Air dried. Air dried. Air dried. Air dried.

Have these soils been used for other No No No No

laboratory studies ? (specify which)

Soil (g/replicate) 1 1 1 1

Equilibrium solution used (name and 0.01M CaCl, 0.01M CaCl, 0.01M CaCl, 0.01M CaC),

concentration; e.g., 0.01N CaCl,)

Control used {with salt solution only) No No No No

{(Yes/No)

Test material Nominal application 0.28,14,70, 1028,14,7.0, {0.28,14,7.0, |0.28,14,7.0,

concentrations® | rates (mg a.i/kg soil) 35.0 35.0 35.0 35.0
Analytically measured | 0.321, 1.446, 0.321, 1.446, 0.321, 1.446, 0.321, 1.446,
concentrations 7.463,35.783 | 7.463,35.783 | 7.463,35.783 | 7.463, 35,783
(mg a.i./kg sotl)

Identity and concentration of co-solvent, if | Acetonitrile, Acetonitrile, Acetonitrile, Acetonitrile,

any) 0.14% 0.14% 0.14% 0.14%

Soil:solution ratio 1.7 1:7 1.7 1.7

Initial pH of the equilibration solution, if | Not reported. Not reported. Not reported. Not reported.

provided

No. of Controls (V] 0 0 0

replications Treatments 2 2 2 2

Equilibration Time (hours) 2 2 2 2
Temperature (°C) 20+2 20%2 20+2 202
Darkness Not reported. Not reported. Not reported. Not reported.
Shaking method Mutti Stirrer Multi Stirrer Multi Stirrer Muiti Stirrer
Shaking time (hours) 2 2 2 2

Method of separation of supernatant (e.g., { Centrifugation Centrifugation | Centrifugation | Centrifugation

centrifugation)

Centrifugation Speed (g) 7700 7700 7700 7700
Duration (min) 10 10 10 10
Method of separation Supernatant Supematant Supernatant Supematant
of soil and solution withdrawn withdrawn withdrawn withdrawn

Data were obtained from pp. 17-20, 25; Appendix 1, p. 60; and Appendix 5, Table XIII, p. 94 of the study report.

' Prior to use, 1 g aliquots of each test soil were pre-equilibrated by stirring in 2 mL of 0.01M CaCl, solution for 24
hours at 20 £ 2°C (p. 18).

? Test material concentrations were calculated by converting pug/mL to mg a.i./kg using the following equation: [test

concentration (ug/mL) x total volume of test material solution (mL)] / amount of soil (g); e.g. [0.04 pg/mL x 7 mL)/
1.0 g soil = 0.28 mg a.i./kg soil.
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Table 4: Study desjgn for the desorption phase.

Parameters B-1 Sandy G-2Siltloam | M-2 Silt loam | VM-1 Clay
loam loam

Were the soil residues from the Yes Yes Yes Yes

adsorption phase used? If not, describe

the method for adsorption using a

separate adsorption Table

Amount of test | 0.28 0.191 0.197 0.165 0.160

material present

in the adsorbed 14 0.607 0.842 0.725 0.666

state/adsorbed | 7.0 3.486 3.996 3.053 3.432

amount {(mg

a.i./kg soil) 350 8.951 15.469 15.815 15.740

No. of desorption cycles 4 4 4 4

Equilibration solution and quantity used | 0.01M CaCl, 0.0IM CaCl, 0.01M Ca(Cl, 0.01M CaCl,

per treatment for desorption (e.g., 0.01M

CaCly)

Soil:solution ratio 1.7 1:7 1:7 1:7

Replications Controls 0 0 0 0
Treatments 2 2 2 2

Desorption Time (hours) 2 2 2 2

Libri

CBIUM ) e mperature (°C) 2042 2042 202 2042
Darkness Not reported. Not reported. Not reported. Not reported.
Shaking method Multi Stirrer Multi Stirrer Multi Stirrer Multi Stirrer
Shaking time (hours) 2 2 2 2

Centrifugation | Speed (g) 7700 7700 7700 7700
Duration (min) 10 10 10 10
Method of separation | Not reported. Not reported. Not reported. Not reported.
of soil and solution

Second-Fourth | Indicate if the method | Same. Same. Same. Same.

desorption is the same as the first
desorption cycle

Data were obtained from pp. 17, 19-20 and Tables 3-6, pp. 34-37 of the study report.

3. Description of analytical procedures:

Extraction/clean up/concentration methods: Following desorption, high-dose soils (35.0 mg
a.i./kg soil) were extracted with 25 mL of an acetonitrile:water solution (7:3, viv; pp. 19-20).
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Total *C measurement: Following adsorption and four desorption cycles, duplicate 0.1-0.5 mL
aliquots of the supernatants were analyzed for total radioactivity using LSC (pp. 19, 22).
Following extraction, duplicate 0.1-1.0 mL aliquots of the high-dose desorption supernatants were
analyzed for total radioactivity using LSC. In addition, the soils were combusted and aliquots
were analyzed for total radioactivity using LSC. The combustion efficiency was >95%;
radioactivity in the combusted residues was corrected for combustion efficiency (p. 23; Appendix
5, Table XXXVa, p. 116). For LSC analyses, the limit of detection (LOD) and limit of
quantification (LOQ) were not reported. The accepted variability coefficient for LSC analysis
was <3% (p. 22). Mass balances were determined for high-dose soils (35.0 mg a.1./kg soil) by
summing radioactivity recovered in the liquid phases following adsorption, four desorption
cycles, and extraction with soil combustion data (p. 24).

Non-extractable residues, if any: Samples were not analyzed for non-extractable residues
following adsorption. High dose soils following adsorption and four desorption cycles were
combusted and analyzed using LSC, as described above (p. 22).

Derivatization method, if used: A derivatization method was not employed in the study.

Identification and quantification of parent compound: Samples were not analyzed for
orthosulfamuron.

Identification and quantification of transformation products, if appropriate: Samples were
not analyzed for transformation products of orthosulfamuron.

Detection limits (LOD, LOQ) for parent compound: Samples were not analyzed for
orthosulfamuron.

Detection limits (LOD, LOQ) for the transformation products: Samples were not analyzed for
transformation products of orthosulfamuron.

II. RESULTS AND DISCUSSION:

A. TEST CONDITIONS: The incubation temperature during the study was reported as 20 +
2°C; no supporting information was provided (pp. 17, 19). The pH values of the test solutions
during the study were not reported. Supernatant samples and extracts from the definitive
experiment were not analyzed for parent compound. In a preliminary experiment,
['*C]orthosulfamuron accounted for >89% of the applied radioactivity in the 2-hour adsorption
supernatant samples plus extracts, analyzed by one-dimensional TLC analysis (p. 27; Appendix 6,
Table XXX VDb, p. 117 and Figures I-1X, pp. 118-127).
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B. MASS BALANCE: The mass balance at the end of the adsorption phase was not reported.
Mean mass balances at the end of the fourth desorption cycle were 95.55%, 95.53%, 93.00%, and

96.09% of the applied for the high-dose (35.0 mg a.i./kg soil) B-1 sandy loam, G-2 silt loam, M-2
silt loam, and VM-1 clay loam soils, respectively (p. 27; Table & p. 39).

Table S: Recovery of [“C-U-phenyl]orthosulfamuron, expressed as percentage of applied
radioactivity, after adsorption/desorption for high-dose soils (n = 2; mean + s.d.).

Matrices B-1 Sandy loam G-1 Silt loam M-2 Silt loam VM-1 Clay loam

At the end of the adsorption phase

Supematant solution 74.99 +1.53 56.77 £ 8.13 55.93 £0.04 56.01 £ 1.17
Solid phase (total 1C) Not analyzed.
Non-eitractable residues Not measured.

in soil, if measured

Total recovery Not determined.

At the end of the desorption phase

Supernatant solution 15.65+0.06 23.19+0.26 12,66 £0.71 31512112
Solid phase (e:xtracted)l 2.19%£0.30 8.75+4.06 548 +0.33 534 +£0.47
Non-extractable residues | 2.73 + 0.64 6.83+4.79 18.95+1.04 3.24+0.76

in soil, if measured

Total recovery 95.55+0.65 95.53+045 93.01 £0.05 96.10 £ 0.35

Data were obtained from Table 8, p. 39; Appendix 5, Table XXXIV, p. 115; and Appendix 5, Table XXXVb, p. 116
of the study report.
! High-dose soils were extracted prior to combustion.

C. ADSORPTION: After 2 hours of equilibrium, 25.0-59.8%, 43.2-61.4%, 40.9-51.4%, and
44.0-49.9% of the applied ["*CJorthosulfamuron was adsorbed to the B-1 sandy loam, G-2 silt
loam, M-2 silt loam, and VM-1 clay loam soils, respectively (p. 26; Tables 3-6, pp- 34-37).
Freundlich K,y values were 3.76, 6.62, 5.47, and 5.72 for the B-1 sandy loam, G-2 silt loam, M-2
silt loam, and VM-1 clay loam soils, respectively; corresponding 1/n values were 0.751, 0.856,
0.920, and 0.955. Respective Freundlich adsorption Koc values were 283, 326, 547, and 249
(Table 7, p. 38; Figures 5-8, pp. 46-49).

Page 11 of 22



Data Evaluation Report on the Adsorption-Desorption of Orthosulfamuron (IR5878) in Soil

PMRA Submission Number {......} EPA MRID Number 46219074

Table 6: Concentration of [“C-U-phenyl]orthosulfamuron in the solid and liquid phases at
the end of adsorption equilibration period (n = 2; mean + s.d.).

Concentration | B-1 Sandy loam G-2 Silt loam
(mg a.i./kg
soil) on soil in solution % on soil in solution %

(mg a.i/kg) | (uga.i/mL) | adsorbed' (mg a.i/kg) | (nga.i/mL) adsorbed’
0.28 0.19+£0.01 | 0.018+0.002 | 59.8+3.7 0.20+0.01 0.018 £ 0.001 61432
14 0.611£0.05 | 0.120+0.007 | 42.0%3.5 0.84 £0.02 0.086 £ 0.002 583412
7.0 349+£0.01 | 0.568+0.001 | 46.710.1 4.00+0.13 0.495 £ 0.019 535+18
350 8.95+0.55 3.831£0.08 25015 155129 290042 432+381
Concentration | M-2 Silt loam ‘ VM-1 Clay loam
(mg a.i./kg
soil) on soil in solution % on soil in solution %

(ng a.i/kg) | (ugai/mL) | adsorbed' | (mga.i/kg) | (uga.i/mL) adsorbed’

0.28 0.16 £ 0.01 0.022£0.002 | 5141338 0.16 £ 0.00 0.023 +£0.000 499+0.3
14 0.72+0.08 | 0.103£0.011 | 50.1£5.6 | 0.67+0.03 0.111 £0.005 460x24
7.0 3.05£055 {0.630+0.079] 40.9£7.4 | 3.43+0.00 0.576 £0.000 46.0£0.0
350 15.8+0.1 2.851 00t 442102 15.7+04 2.86£0.06 440122

Data were obtained from Tables 3-6, pp. 34-37 and Appendix 5, Tables XIV-XVII, pp. 95-98 of the study report.
" Percent adsorbed values are percent of the applied.

Page 12 of 22



Data Evaluation Report on the Adsorption-Desorption of Orthosulfamuron (IR5878) in Soil

PMRA Submission Number {......} EPA MRID Number 46219074

D. DESORPTION: At the end of four desorption cycles, 47.4-75.7%, 47.6-63.5%, 42.6-52.0%,
and 75.6-79.6% of the applied ['*CJorthosulfamuron was desorbed from the B-1 sandy loam, G-2
silt loam, M-2 silt loam, and VM-1 clay loam soils, respectively (p. 27; Tables 3-6, pp. 34-37).

Table 7: Concentration of | MC-U-phenyl]orthosulfamuron in the solid and liquid phases at

the end of four desorption cycles (n = 2; mean + s.d. ).

Concentration | B-1 Sandy loam G-2 Silt loam

(mg a.i./kg o1 ] . 2 3 . . - 3

soil) on soil in solution Yo desorbed” | on soil in solution % desorbed
(mg a.i./kg) |(uga.i/mL) (mg a.i./kg) {(pg a.i./mlL)

0.28 0.111£0.017] 0.004£0.000 | 47.4+5.1 | 0.113+0.025 | 0.005+0.001 476193

14 0.255+0.095] 0.021+£0.002 | 65.7+10.1 | 0.400+0.033 | 0.024 + 0002 56.8+3.6

7.0 1.84£0.63 | 0.113£0.033 | 56.4+149 1.61+0.17 0.126+£0.003 | - 635+29

35.0 327£0.54 | 045210007 75729 6.57+2.98 0.529+£0.028 | 634+11.1

Concentration | M-2 Silt loam VM-1 Clay loam

(mg a.i/kg . ) 2 s ; . . 3

soil) on soil in solution % desorbed” | on soil in solution % desorbed
(mg a.i/kg) | (ug a.i./mL) (mg a.i./kg) (ng a.i./mL)

0.28 0.108£0.015f 0.004 £0.000 | 444143 | 0.043+0.001 | 0.006+0.000 75.6+0.38

1.4 0421£0.118] 0.019£0.001 | 50.5+8.6 | 0.153+0.003{ 0.029 +0.001 79.6+0.9

7.0 1.79+0.09 | 0.088+0.025| 52.0+82 | 0.852+0.042 | 0.150 +0.003 782+1.0

35.0 11.2103 | 0371£0.021 ] 426+2.1 4.21+0.03 0.670 £ 0.005 77.2+£0.1

Data were obtained from Tables 3-6, pp. 34-37 and Appendix 5, Tables XVIII-XXXIII, pp. 99-114 of the study
report.

' Concentration on soil (mg a.i./kg) was calculated stepwise as follows: [(mass of test substance adsorbed to soil and
dissolved in pore water in the previous step) - (mass of test substance decanted in the current step)] / initial mass of
soil. For example, for the B-1 IVb sandy loam soil sample at 35.0 mg a.i./kg soil, [(3.992 ng/g x 1 g) + (0.155 pg/mL
X {7mL - 57 mL)) - (0.077 mg/mL x 7mL)]/ 1 g =3.652 mg/kg. Reported values are the mean concentration
remaining on soil after four desorption steps.

? Concentration in solution (ng/mlL) was calculated at each step as follows: mean radioactivity measured (dpm) x
specific activity (ug/dpm) / LSC sample volume (mL). For example, for the B-1 IVb sandy loam soil sample at 35.0
mg a.i./kg soil, 2643 dpm x 2.92E-06 pg/dpm / 0.1 mL = 0.077 ug/mL. Reported values are the mean concentration
in combined supernatants after four desorption steps. .

} Percent desorbed was calculated at each step as follows: (mass of test substance decanted) x 100% / (mass of test
substance adsorbed to soil and dissolved in pore water after the adsorption step). For example, for the B-1 IVb sandy
loam soil sample at 35.0 mg a.i./kg soil, (0.077 ng/mL x 5.7 mL) x 100% / [(9.338 ug/g x 1 g) + (3.788 pg/mL x (7
mL - 5.7 mL))] = 3.09%. Therefore, percent desorbed values are not percent of the absorbed; they are percent of the

test substance not decanted during the adsorption step. Reported values are the mean sum of percentages across all
four desorption steps.
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Data Evaluation Report on the Adsorption-Desorption of Orthosulfamuron (IR5878) in Soil

PMRA Submission Number {......} EPA MRID Number 46219074

Table 8: Adsorption and desorption constants of {“C—U—phenyl]orthosulfamuron in the

soils,

Adsorption

Soil Ky K, 1/n R? Kroc
B-1 Sandy loam 6.01+£3.20 |3.76 0.751 0.976 283
G-2 Silt loam 8.62+£2.46 |6.62 0.856 0.993 326
M-2 Siit loam 626+1.45 |547 0.920 0.990 547
VM-1 Clay loam 6.11+0.63 |5.72 0.955 0.999 249
Desorption

Soil Ky Ky 1/n R’ Kroc
B-1 Sandy loam 58.0+17.6 |[35.8 0.902 0.964 2690
G-2 Silt loam 428+122 |[32.0 0.935 0.978 1580
M-2 Silt loam 105 + 35 141 1.074 0.971 14100
VM-1 Clay loam 18.1+3.0 |203 1.033 0.993 882

Data were calculated from those of DER Tables 6 and 7.
K4 — Soil-water partition coefficient (mean + s.d., n=8) for four concentrations, two replicates each.

K- Freundlich adsorption and desorption coefficients for four concentrations, two replicates each.
1/n — Freundlich exponent.

R’ - Regression coefficient of Freundlich equation.
Koc - Organic carbon Freundlich partition coefficient.
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Data Evaluation Report on the Adsorption-Desorption of Orthosulfamuron (IR5878) in Soil

PMRA Submission Number {......} EPA MRID Number 46219074

Figure 1. Freundlich Adsorption Isotherms for Orthosulfamuron in
Four Soils with Two Replications.
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Figure 2. Freundlich Desorption Isotherms for Orthosulfamuron in
Four Soils with Two Replications, Four Desorption Periods.
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PMRA Submission Number {.....} _ EPA MRID Number 46219074

1.

1.

IV.

STUDY DEFICIENCIES:

Material balances were determined only for the highest test concentrations for all test soils,
rather than for all test concentrations.

None of the test soils had an organic matter content of <1%.

Samples were analyzed for total radioactivity, but not for orthosulfamuron or its
transformation products. Furthermore, detection limits for LSC analysis were not reported.
LOD and LOQ should be reported to allow evaluation of the adequacy of the test method for
the determination of the parent compound and any transformation products.

The supernatant volumes of the adsorption phase were not reported. They were assumed to be
consistent with those of the desorption phase for calculation of desorption kinetics.

Supernatants were inadequately decanted, as 1.1-1.7 mL of solution remained with soil
samples at each separation.

Equilibration periods were only two hours. Adequate time should be allowed for complete
equilibration.

It could not be determined if the test soils were comparable to soils found at domestic
intended use sites.

It was not stated whether the definitive study was conducted in the dark. Lighting conditions
during the experiment should be reported.

REVIEWER’S COMMENTS:

Selected desorption statistics reported in Tables XVIII to XXXIII of the study report, such as
amounts of test substance desorbed (W,) and percents desorbed, were incorrectly calculated
and reported. Furthermore, desorption K, values were not reported.

A preliminary study to justify the soil:solution ratio used in the definitive study was not
conducted. The rationale for selection of the 1:7 (w:v) soil:solution ratio used in the definitive
study was not provided.

It was not demonstrated that the polypropylene tubes used in the definitive study were the
most suitable test vessel type available (p. 18). A preliminary study investi gating adsorption

of the test substance to different types of test vessels should have been conducted.

The physico-chemical properties of the test substance were incompletely reported.
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Data Evaluation Report on the Adsorption-Desorption of Orthosulfamuron (IR5878) in Soil

PMRA Submission Number {......} EPA MRID Number 46219074

5.

10.

11,

12.

A complete description of the test soil collection and storage was not provided; pesticide use
history at the collection site and collection procedures were not reported.

Control samples were not prepared for the adsorption or desorption tests.

The properties of the test soils were incomplete; bulk density and microbial biomass were not
reported for any of the test soils.

Test sample storage conditions prior to analysis and storage stability data were not reported.
An experimental protocol was included in Appendix 1, pp. 52-63 of the study report.

The 1/n values associated with the Freundlich K, values for the B-1 sandy loam and G-2 silt
loam soils were <0.9 (1/n = 0.751 and 0.856, respectively). If the 1/n value is not within the
range of 0.9 to 1.1, then the Freundlich isotherm may not adequately or accurately represent
the adsorption or desorption of the test compound across all concentrations.

The highest recommended label rate for a single application of the test substance was not
reported. Subdivision N guidelines state that one concentration should be roughly equivalent
to the maximum proposed or registered field application rate of the parent compound.

Kags values were compared to soil characteristics through linear regression. The correlation
coefficient (R*) value for the relationship of Kags vs. % organic carbon is 0.2836, for Kags Vs.
pH is 0.0012, and for K,q; vs. % clay is 0.3483 (DER Attachment 2). These R’ values are
lower than those of a concurrently submitted study (MRID 46578971), possibly due to higher
sample variability and/or lower study precision.

V. REFERENCES:

1.

U.S. Environmental Protection Agency. 1982. Pesticide Assessment Guidelines, Subdivision
N, Chemistry: Environmental Fate, Section 163-1. Mobility 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.

U.S. Environmental Protection Agency. 2003. Guidance for Calculating Sorption
Coefficients in Batch Equilibrium Studies.
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Attachment 1: Structures of Parent and Transformation Products
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Data Evaluation Report on the Adsorption-Desorption of Orthosulfamuron (IR5878) in Soil

PMRA Submission Number {......} EPA MRID Number 46219074

Orthosulfamuron {IR5878; S3]

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

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

CANS No: 213464-77-3.

SMILES String: CN(C(=0)clcecccINS(=0)(=0)NC(=0)Nelne(ce(n1)OC)OC)C.

Unlabeled

N o~

" g iﬁ//\}o 0 N 2\

H 0 /! i Hl

SN . ~ P
“CTONH-S - NH OUNH SN o

o
o

N o~
|
|
T BN /)\‘
14 7 SO 0] N~ ™
"7 NHS-NH TNH NT 0”7
o

C = Location of the radiolabel.
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Identified Compounds
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PMRA Submission Number {......} EPA MRID Number 46219074

Orthosulfamuron [IR5878; S3]

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

CAS name: 2-[[[{[(4,6-Dimethoxy-2-
pyrimidinyl)amino]carbonyljamino}sulfonyljamino)-N,N-
dimethylbenzamide.

CAS No: 213464-77-8.

SMILES String: CN(C(=O)clcccecl NS(=0)(=0)NC(=0)Nc1 nc(ce(nl)0OC)OC)C.

\\N/ o/
! i
P P
/\‘t\"/ \O o) N /\ﬁ
! o | o~
T UNH-S- NH NH N7 o7
o)
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Attachment 2: Excel Spreadsheets



Chemical: Orthosulfamuron (IR5878)
PC Code: 108209

MRID: 46219074

Guideline No: 163-1

Table 5: Adsorption supernatants (% of applied)
B-1 Sandy loam G-2 Silt loam M-2 Siit loam VM-1 Clay loam
35 76.07 62.52 55.96 55.18
35 73.9 51.02 55.9 56.84
AVG 74.99 56.77 55.93 56.01
STDEV 1.53 8.13 0.04 1.17
Table 5: High-dose Desorption supernatants (% of applied)
B-1 Sandy loam G-2 Silt loam M-2 Silt loam VM-1 Clay loam
35 15.69 23.37 13.16 32.30
35 15.61 23.00 12.15 30.71
AVG 15.65 23.19 12.66 31.51
STDEV 0.06 0.26 0.71 1.12

Data were obtained from Table 8, p. 39 of the study report.

Table 5: Extracted (% of applied)
B-1 Sandy loam G-2 Silt loam M-2 Silt loam VM-1 Clay loam
35 1.97 5.88 5.71 5.67
35 2.4 11.62 5.24 5.01
AVG 2.19 8.75 5.48 5.34
STDEV 0.30 4.06 0.33 0.47

Data were obtained from Appendix 5, Table XXXIV, p. 115 of the study report.

Table 5: Combusted (% of applied)
B-1 Sandy loam G-2 Silt loam M-2 Silt loam VM-1 Clay loam
35 2.28 3.44 18.21 27
35 3.18 10.21 19.68 3.78
AVG 2.73 ' 6.83 18.95 324
STDEV 0.64 4.79 1.04 0.76

Data were obtained from Appendix 5, Table XXXVb, p. 116 of the study report.

Table 5: Recovery (% of applied)
B-1 Sandy loam G-2 Silt loam M-2 Silt loam VM-1 Clay loam
35 96.01 95.21 93.04 95.85
35 95.09 95.85 92.97 96.34
AVG 95.55 95.53 93.01 96.10

STDEV 0.65 0.45 0.05 0.35
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Chemical: Orthosulfamuron (IR5878)
PC Code: 108209

MRID: 46219074

Guideline No: 163-1

Soil Kads Kad %0 ic Carb :
ads vs. % Organic Carbon *

Sgri}??;::m ggg y = 0.2687x + 0.2161 |

Silt loam 5.47 bt Heozee . |
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Soil Kads pH T T e e e

Sandy loam 3.76 6.29 Kads vs. pH y =-0.0281x + 6.8416 ‘
Silt loam 6.62 5.71 ! _ R*=0.0012
Silt loam 5.47 6.78 j 8 - {

Clay loam 5.72 7.98 L e I
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Sandy loam 3.76 5.7 | Kads vs. % Clay y =5.158x - 12.639 |
Silt loam 6.62 17.3 1 R2=03483 |
Silt loam 5.47 8.7 I L

Clay loam 5.72 29.0 !

Data were obtained from Table 1, p. 32. Kads values were calculated using Figure 1.



