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Data Evaluation Report on the adsorption-desorption of BSTCA, BST, and 5-OH-XDE-
638, degradates of penoxsulam, in soil

EPA MRID Number 4583 0802

PMRA Submiission Number {......}

Data Requirememnt:

Test materials:
Common name:
- Chemical name:

IUPAC:
CAS name:
CAS No:

Synonyms:
SMILES string:

Common name:
Chemical name:

TUPAC:
CAS name:

CAS No:
Synonyms:

SMILES string:

Common name:
Chemical name:

IUPAC;
CAS name:

CAS No:
Synonyms:

- SMILES string:

PMRA Data Code:

EPA DP Barcode: D288160
"~ OECD Data Point:

EPA Guideline: 163-1

BSTCA (transforrnation product of penoxsulam).

3-‘[[.[2-(2,2—Diﬂuoroethoxy)-6-(triﬂuoromethyl)phenyl] sulfonyl]amino]-1H-
I,2,4-triazole-5-carboxylic acid.
3-[[[2-(2,2-diﬂuoroethoxy)—6-(triﬂuoromethyl)phenyl]sulfonyl]amino]-1H-
l,2,4-triazole-5-carboxy1ic acid.

Not reported.

Not reported.

BST (transformation product of penoxsulam).

2-(2,2-Difluoroethoxy)-N-1H-] ,2,4—triazol-3—yl-6-(triﬂuoromethyl)-
benzenesulfonamide.

2-(2,2-Diﬂuoroethoxy)—N- 1H-1,2 4-triazole-3 -yl-6-
(triﬂuoromethyi)benzenesu]fo‘namide. '

Not reported.

Not reported.

5-OH-XDE-638 (transformation product of pena'xsula.m).

2-(2,2-Diﬂuoroethoxy)-N-(S,6—dihydro-8_~methoxy-5-oxo[ 1,2,4jtriazolo[1,5-
c]pyrimidin-2-yl)-6-(triﬂuoromethy])benzenesulfonamide (5-OH-XDE-638).
2-(2,2-diﬂuoroethoxy)-N-(S_,6.-dihydro-8-methox_v-5-oxo[I ,2,4])-triazolo[1,5-
c]pyrimidin—Z-yl)-G-(triﬂuoromethyl)benzenesulfonamide. :

Not reported.

Not reported.
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Data Evaluation Report on the adsorption-desorption of BSTCA, BST, and S-OH-XDE-
638, degradates of penoxsulam, in soil

PMRA Submission Number {......} EPA MRID Number 45830802

EXECUTIVE SUMMARY:

The adsorption/desorption characteristics of [triazolopyrimidine-2-“C]-labeled 3-{[[2-(2,2-
difluoroethoxy)-6-(trifluoromethyl)phenyl}sulfonyl]amino]-1H-1,2,4-triazole-5-carboxylic acid -
(BSTCA); [triazolopyrimidine-2-"*C]-labeled 2-(2,2-difluoroethoxy)-N-1H-1,2,4-triazol-3-yl-6-
(trifluoromethyl)-benzenesulfonamide (BST); and [triazolopyrimidine-2-'4C]—]abeled 2-(2,2-
difluoroethoxy)-N-(5,6-dihydro-8-methoxy-5-oxo[1,2 4]triazolo[1,5-¢c]pynmidin-2-y1)-6-
(trifluoromethyl)benzenesulfonamide (5-OH-XDE-638) were studied in four U.S soils: a sand
soil from North Carolina [M3538; pH 5.6, organic carbon 0.40%]}, a silt loam soil from Arkansas
[M557; pH 5.8, organic carbon 0.97%}, a clay loam soil from California [M562; pH 6.5, organic
carbon 2.46%), and a loam soil from North Dakota [M563; pH 6.9, organic carbon 2.74%], and
in four European soils: a silty clay loam [M570; pH 6.2, organic carbon 0.97%] and a sandy loam
soil [M573; pH 6.3, organic carbon 0.86%) each from Italy; a silty clay loam soil from France
[M571; pH 6.2, organic carbon 0.99%]; and a sandy clay loam soil from the UK [M572; pH 8.0,
organic carbon 1.64%], in a batch equilibrium experiment. The experiment was conducted in
accordance with the U.S. EPA Pesticide Assessment Guidelines, Subdivision N, Section 163-1,
and in compliance with U.S. EPA, Title 40, Part 160. The adsorption phase of the study was
carried out by equilibrating moist soil with [“C]BSTCA/BST and [*C]5-OH-XDE-638 at a
nominal concentration of 0.4 mg a.i/kg soil at 20°C for 2 and 24 hours, respectively (lighting
conditions not reported). The equilibrating solution used was 0.01M CaCl,, with soil/solution
ratios of 1:2 (w:v) for all soils. Desorption was not studied.

The supernatant solution after adsorption was separated by centrifugation, and aliquots of the
supernatants were analyzed for total radioactivity using LSC. Following adsorption, samples
were extracted three times by shaking with acetonitrile:0.1N HC1 (90:10, v:v). The extracts were
centrifuged, combined, and analyzed for total radioactivity using LSC. Portions of the extracts

were concentrated, filtered, and analyzed using HPLC. ['C]Residues remaining in the extracted
soil were quantified by LSC following combustion.

e

Based on HPLC analyses of the supernatants and extracts, 5-OH-XDE-638 was stable in the test
solutions for the Arkansas silt Joam (M557) soil during the study, accounting for 100% of the
total radioactivity. BSTCA was unstable in solution and continued to degrade to BST throughout
the study. Mass balances at the end of the adsorption phase of the study were calculated by
summing the radiocarbon recovered in the adsorption supernatants, soil extracts, and combusted
soils. The overall mass balances at the end of adsorption for the [*C]BSTCA/BST-treated soils
were 97.4-99.8%, 96.8-97 9%, 93.0-94.8%, 92.7-96.1%, 90.5-92.6%, 98.2-100.2%, 89.7-94.2%,
and 96.6-97.5% of the applied for the North Carolina sand (M538), Arkansas silt loam (M557),
California clay loam (M562), North Dakota loam (M363), silty clay loam from Italy (M570),
silty clay loam from France (M571), sandy clay loam from the UK (M572), and sandy loam from
Ttaly (M573) soils, respectively. The overall mass balances at the end of adsorption for the
['C]5-OH-XDE-638- treated soils were 99.4-99.8%_ 96.9-98.0%, 95.1-97.9%, 95.9-96.4%,
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| Data Evaluation Report on the adsorption-desorption of BSTCA, BST, and 5-OH-XDE-
638, degradates of penoxsulam, in soil

PMRA Submission Number §.....} EPA MRID Number 45830802

97.1-97.9%, 97.6-97.9%, 94.6-95.1%, and 99.5-99.8% of the applied for the North Carolina sand
(M538), Arkansas silt loam (M557), California clay loam (M562), North Dakota Joam (M5S63),
silty clay loam from Jtaly (M570), silty clay loam from France (M571), sandy clay loam from the
UK (M572), and sandy loam from haly (M573) soils, respectively.

After 2 hours of equilibration, 8.2%, 24.6%, 9.2%, 45.5%, 14.0%, and 1.4% of the applied
[“CIBSTCA was adsorbed to the North Carolina sand (M538), Arkansas silt loam (M557),
California clay Joam (M562), silty clay loam from Italy (M570), silty clay loam from France
(M571), and sandy clay loam from the UK (M572) soils, respectively. Calculated simple
adsorption K, values were 0.185, 1.515, 0.605, 4.395, 0.720, and 0.085 for the North Carolina
sand (M538), Arkansas silt loam (M557), California clay loam (M562), silty clay loam from Italy
(M570), silty clay loam from France (M571), and sandy clay loam from the UK (M572) soils,
respectively. Corresponding K, values were 46, 156, 25, 444, 74, and 5. .

After 2 hours of equilibration, 5.1%, 25.2%. 19.6%, 3.9%, 33.5%, 22.6%, 3.2%, and 4.9% of the
applied [“C)BST was adsorbed to the North Carolina sand (M538), Arkansas silt loam (M557),
California clay loam (M562), North Dakota loam (M563), silty clay loam from Italy (M570),
silty clay loam from France (M571), sandy clay loam from the UK (M572), and sandy loam from
Italy (M573) soils, respectively. Calculated adsorption K, values were 0. 135, 0.590, 0.420,

- 0.545, 0.840, 0.470, 0.075, and 0.610 for the North Carolina sand (M538), Arkansas silt loam
(M557), California clay loam (M562), North Dakota Joam (M563), silty clay loam from Italy
(M570), silty clay loam from France (M571), sandy clay loam from the UK (M572), and sandy
loam from Italy (M573) soils, respectively. Corresponding K values were 34,61, 18, 21, 85,
48, 5, and 71. - ‘ ‘

After 24 hours of equilibration, 6.6%, 12.9%, 17.6%, 30.1%, 39.6%, 15.6%, 11.2%, and 13.1%
of the applied [*C]5-OH-XDE-638 was'adsorbed to the North Carolina sand (M538), Arkansas-
silt loam (M557), California clay loam (M562), North Dakota loam (M563), silty clay loam from
Italy (M5703, silty clay loam from France (M571), Sandy clay loam from the UK (MS72), and -
Sandy loam from Ttaly (M573) soils, respectively. Calculated K, values were 0. 140, 0.325,
0.455,1.030, 1.425, 0.400, 0.280, and 0.295 for the North Carolina sand (M538), Arkansas silt’
loam (M557), California clay loam (M562), North Dakota loam (M563), silty clay loam from
Italy (M570), silty clay loam from France (M3571), sandy clay loam from the UK (M572), and

sandy loam from Italy (M573) soils, respectively. Corresponding K, values were 34, 34, 18, 38,
144, 42 18, and 34.

" For ["“CIBSTCA, the calculated 2 value for the relationship of Kd vs. % organic carbon is
0.1323, for Kd vs. pH s 0.0621, and for Kd vs. % clay is 0.6665. For [“C]BST, the calculated 2
value for the relationship of Kd vs. % organic carbon is 0.0875, for Kd vs. pH is 0.0151, and for
Kd vs. % clay is 0.1558. For [“C]S-OH-XDE-GSS, the calculated r* value for the relationship of
Kd vs. % organic carbon is 0.1 806. for Kd vs. pH is 0.0309, and for Kd vs. % clay 15 0.3632.
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Data Evaluation Report on the adsorption-desorption of BSTCA, BST, and 5-OH-XDE-
638, degradates of penoxsulam, in seil

PMRA Submission Number {......} _ . EPA MRID Number 45830802

Results Synopsis: K, values were calculated using the equation: K, = C,., C,,.

[“CIBSTCA:

Soil type: North Carolina sand (M538)
Amount adsorbed: 8.2% of the applied
Adsorption K,: 0.19

Adsorption K1 46 -

Amount desorbed: Not performed
Desorption K,: Not performed
Desorption K_: Not performed

Soil type: Arkansas silt loam (M557)
Amount adsorbed: 24.6% of the applied
Adsorption K,z 1.5

Adsorption K_: 156

Amount desorbed: Not performed
Desorption K;: Not performed
Desorption K.: Not performed

Soil type: California clay loam (M562)
Amount adsorbed: 9.2% of the applied
Adsorption K 0.61

Adsorption K ,: 25

Amount desorbed: Not performed
Desorption K,: Not performed
Desorption K.: Not performed

Soil type: Silty clay loam from Italy (M570)
Amount adsorbed: 45.5% of the applied
Adsorption K : 4.4
Adsorption K : 444
Amount desorbed: Not performed
Desorption K ;: Not performed
Desorption K.: Not performed
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PMRA Submission Number {......}

EPA MRID Number 45830802

Soil type: Siity clay loam from France (M571)
Amount adsorbed: 14.0% of the applied
Adsorption K: 0.72

Adsorption K.: 74

Amount desorbed: Not performed

Desorption K,: Not performed

Desorption K: Not performed

Soil type: Sandy clay loam from the UK (M572) -
Amount adsorbed: 1.4% of the applied
Adsorption K,: 0.085

Adsorption K.: 5

- Amount desorbed: Not performed

Desorption K: Not performed

Desorption K.: Not performed

[**C]BST:

Soil type: North Carolina sand (M538)
Amount adsorbed: 5.1% of the applied
Adsorption K,: 0.14

Adsorption K: 34

Amount desorbed: Not performed
Desorption X,: Not performed
Desorption K,: Not performed

Soil type: Arkansas silt loam (M357) -
Amount adsorbed: 25.2% of the applied
Adsorption K,: 0.59

Adsorption K: 61

Amount.desorbed: Not performed
Desorption K;: Not performed
Desorption K,.: Not performed

Soil type: California clay loam (M562)
Amount adsorbed: 19.6% of the applied
Adsorption K,: 0.42

Adsorption K1 18

Amount desorbed:; Not performed
Desorption K;: Not performed
Desorption K.: Not performed
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Soil type: North Dakota loam (M563)
Amount adsorbed: 3.9% of the applied
Adsorption K, 0.55

Adsorption K ;: 21

Amount desorbed: Not performed
Desorption K, : Not performed-
Desorption K,.: Not performed

Soil type: Silty clay loam from Italy (M570)
Amount adsorbed: 33.5% of the applied
Adsorption K;: 0.84 :
Adsorption K .: 85

Amount desorbed: Not performed
Desorption K,: Not performed

Desorption K : Not performed

Soil type: Silty clay loam from France (M571)
Amount adsorbed: 22.6% of the applied
Adsorption K ;: 0.47

Adsorption K,.: 48

Amount desorbed: Not performed

Desorption K: Not performed

Desorption K, : Not performed

Soil type: Sandy clay loam from the UK (M572)
Amount adsorbed: 3.2% of the applied
Adsorption K;: 0.075

Adsorption K .: 5

Amount desorbed: Not performed

Desorption K,: Not performed

Desorption K_.: Not performed

Soil type: Sandy loam from Italy (M573)
Amount adsorbed: 4.9% of the applied
Adsorption Ky 0.61

Adsorption K .: 71

Amount desorbed: Not performed
Desorption K, Not performed
Desorption K.: Not performed
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Data Evaluation Report on the adsorption-desorption of BSTCA, BST, and 5- OH-XDE-
638, degradates of penoxsulam, in soil

PMRA Submission Number {......}

EPA MRID Number 45830802

[**C]5-OH-XDE-638:

Soil type: North Carolina sand (M538)
Amount adsorbed: 6.6% of the applied
Adsorption K: 0.14

Adsorption K .: 34

Amount desorbed: Not performed
Desorption K,: Not performed
Desorption K .: Not performed

Soil type: Arkansas silt Joam (M557)
Amount adsorbed: 12.9% of the applied
Adsorption K: 0.33

Adsorption K : 34

Amount desorbed: Not performed
Desorption K: Not performed
Desorption K,: Not performed

Soil type: California Clay loam (M562)
Amount adsorbed: 17.6% of the applied
Adsorption K: 0.46

Adsorption K _: 18

_ Amount desorbed: Not performed
Desorption K,: Not performed
Desorption K_.: Not performed

Soil type: North Dakota loam (M563)
Amount adsorbed: 30.1% of the applied
Adsorption K: 1.0

Adsorption K: 38

Amount desorbed: Not performed
Desorption K: Not performed
Desorption K__: Not performed

Soil type: Silty clay loam from Italy (M570)
Amount adsorbed: 39.6% of the applied
Adsorption K;: 1.4

Adsorption K : 144

Amount desorbed: Not performed
Desorption K: Not performed

Desorption K .: Not performed
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Data Evaluation Report on the adsorption-desorption ofBSTCA, BST, and 5-OH-XDE-
638, degradates of penoxsulam, in soil '

PMRA Submission Number ...} | EPA MRID Number 45830802

Soil type: Silty clay loam from France (M571)
Amount adsorbed: 15.6% of the applied '
Adsorption K ;: 0.40

Adsorption K : 42 ‘

Amount desorbed: Not performed

Desorption K;: Not performed

Desorption K__: Not performed

Soil type: Sandy clay loam from the UK (M572)
Amount adsorbed: 11.2% of the applied .
Adsorption K,: 0.28 '

- AdsorptionK,,: 18

Amount desorbed: Not performed

Desorption K,: Not performed

Desorption K__: Not performed

Soil type: Sandy loam from Italy (M573)
Amount adsorbed: 13.]1% of the applied
Adsorption Ky 0.30

Adsorption K..: 34

Amount desorbed: Not performed
Desorption K,: Not performed
Desorption Ko: Not performed

Acceptability: This study is classified as supplemental. The study cannot be used toward the
fulfilment of the mobility data'requirement guideline, Subdivision N Guideline §163-1, because
(i) the study was conducted using transformation products of penoxsulam rather than the parent .
compound, and (ii) desorption was not studied. :

L MATERIALS AND METHODS

GUIDELINE F OLLOWED: The study was conducted according to the U.S. EPA Pesticide
Assessment Guideli.nes, Subdivision N, Section 163-1; the

(-9). Significant deviations from Subdivisia N § 163-1 7
guidelines were: q
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Data Evaluation Report on the adsorption-desorption of BSTCA, BST, and 5-OH-XDE-
638, degradates of penoxsulam, in soil

PMRA Submission Number {...... }_ EPA MRID Numl?er 45830802

The study was conducted using transformation products of
penoxsulam, rather than the parent compound. This does
not affect the validity of the study. , ‘

The study was conducted using a single test concentration.
Subdivision N guidelines specify that at least four test -
concentrations be used. This does not affect the validity of
the study. :

. It was not stated whether the study was conducted in the -
dark. This does not affect the validity of the study since the
test substance was stable in the test solutions during the
study, : '

The test substances were not completely characterized.
Complete physico-chemical properties were not reported.
This does not affect the validity of the study. h

COMPLIANCE: The study was conducted in compliance with the U.S. EPA,
Title 40, Part 160 GLP (1989) and the OECD ISBN 92-64-
12367-9 GLP (1982; p.3). Signed and dated No Data
Confidentiality, GLP, and Quality Assurance statements were

® ' provided (pp.2-4). A Certificate of Authenticity was not
' provided. '

A. MATERIALS:

1. Test Material [Triazolopyrimidine-2-'*C]labeled [{[2-(2,2-Difluoroethoxy)-6-
’ (tnfluoromethyl)phenyl)sulfon1)amino]-1H-1,2,4-tri azole-5-
carboxylic acid (BSTCA), -

[Triazolopyrimidine-2-'*C]-labeled 2-(2,2-Difluoroethoxy)-N-
1H-1,2,4-triazol-3-yl-6-(trifluoromethyl)-benzenesulforamide
(BST), C

[Triazolopyrimidine-2-'“C] 2-(2,2-Difluoroethoxy)-N=(5,6-

dihydro-8-methoxy-5-oxo[1,2,4]triazolo[1,5-c]pyrimidin-2-yl)-
6-(trifluoromethyl)benzenesulfonamide (5-OH-XDE-63 8; :
pp.10-12; Figure 1, p.32). . o

N
Chemical Structures: See DER Attachment 1. ' :/_'9/
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Dat:a Evaluation Report on the adsorption-desorption of BSTCA, BST, and 5-OH-XDE-
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Description:
Purity:
Radlolabelled

[“C]BSTCA

[“C]BST

("C]5-OH-XDE-638

Non-radiolabelled:
BSTCA

BST
5-OH-XDE-638

Storage conditions of
test chemicals:

[“CIBSTCA was prepared as the Et,N salt (p.11). Descrlpnons
of BST and 5-OH-XDE-638 were not provided.

Analytical purity: Not reported.

Radiochemical purity: 52.7% (Figure 1, p.32).

Inventory No. INV1618. Reference No. DE3-E1212-19A.
Specific activity: 22.8 mCi/mmole.

Locations of the label: 2-C in triazolopyrimidine ring.

Analytical purity: Not reported.

Radiochemical purity: 46.9% (Figure 1, p.32).

Inventory No. INV1618. Reference No. DE3-E1212-19A.
Specific activity: 22.7 mCi/mmole.

Locations of the label: 2-C in triazolopyrimidine ring.

Analytical purity: Not reported.

Radiochemical purity: 99.9% (Figure 1, p.32).
Inventory No. INV1627. Reference No. F0903-7c.
Specific activity: 29.0 mCi’mmole.

Locations of the label: 2-C in triazolopyrimidine ring.

Analytical purity: 98% (p.12).

- TSN No. TSN101979. Lot No, . FO398-54A.

Analytical purlty 99% (p.12).
TSN No. TSN101806. Lot No. F0512-178A.

Analytical purity: 99% (p.12).
TSN No. TSN101756. Lot No. F0512-129A.

The radiolabeled test materials were stored frozen (Figure 1,
p-32). Unlabeled BSTCA was stored frozen (p.12). Unlabeled

BST and 5-OH-XDE-638 were stored under ambient C P
conditions. 73
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Physico-chemical properties of BSTCA, BST, and 5-OH-XDE-638:

Parameter : Values . | Comments
Water solubility Not reported
Vapour pressure Not reported
UV absorption Not reported
Molecular Formula - Not reported
. Molecular Weight _ 416 g/mole (BSTCA);

372 g/mole (BST);
469 g/mole (5-OH-XDE-638).

Melting point ' Not reported
Bulk density . . Not reported
pK, Not reported
Keow Not reported

Stability of Compound at room temperature | Not reported

Data were obtained from Figure 1, p.32 of the study report,
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Data Evaluation Report on the adsorption-desorption of BSTCA, BST, and 5-OH-XDE-
638, degradates of penoxsulam, in soil

EPA MRID Number 45830802

PMRA Submission Number {......}

2. Soil Characteristics

Table 1: Description of soil collection and storage.

Description | M538 MS557 M562 M563 M570 M5T71 M572 M573
Geographic | North Arkansas | California | North Italy France UK Italy
location Carolina ' Dakota
Pesticide use { Not - | Not - Not Not Not Not Not Not .
history at the | reported | reported’ | reported reported | reported | reported | reported | reported |
. || collection '
. site
Collection | Not Not Not Not Not Not Not Not
procedures reported | reported | reported reported | reported | reported |-reported | reported
Sampling Not Not Not Not Not Not Not Not-
depth (crm) reported | reported | reported reported | reported { reported | reported | reported
I Storage Stored at | Stored at | Stored at Stored at | Stored at | Stored at | Stored at | Stored at
conditions 4°C; then | 4°C; then | 4°C; then 4°C; 4°C; 4°C; 4°C; 4°C;
at room at room at room then at then at then at then at then
temperat | temperat | temperatur | room . roocm room room room
ure 2 ure 2 e 2 months | temperat | temperat | temperat | temperat | temperat
I months months prior to ure 2 ure 2 ure 2 ure 2 ure 2
prior to prior to treatment. | months months months months months
treatment | treatment prior to prior to prior to prior to prior to
. , . . treatment | tredtment | treatment | treatment | treatment
Storage Not Not Not Not Not Not Not | Not
length reported | reported | reported reported | reported | reported | reported | reported
Soil - | Sieved, 2 Sieved, 2 | Sieved, 2 Sieved, 2 | Sieved,-2 | Sieved, 2 | Sieved, 2 | Sieved, 2
reparation mm mm mm mm mm mm mm mm

Data were obtained from pp.14 and Table 3, p.26 of the study report,

Page 13 of 34




Ve

Jo p1 obed

(1310
10N4D 1038 001/

_uutcmE E.Z pavodarjoN | papodal 1oN | powodasion | pauodanion | pamodarion popodat joN | pauodarjoN | [eigosdim S ssewolg
671 17 0Tl 4 20l BI' _ _.“” 891 (;2/3) Ansuop ying
gl ¥ 6l 65°vC STLE £6°8T P862. [4: 074 65°€ | (%) wie ¢/] 18 NSO
08t Syol 30°¢l tL'ol 66'1¢ LYI1T ¥e9l 9F'l (3 001/bowr) D33
8wl 8¢ L9'1 oLl IL'y £y L9°]. 690 (%) 1anew o1uedio
980 124 L6°0. 66'0 pLe 'L L6'0 oro (%) uoques oluediQ
€9 0'8 79 9 69 59 8's 9’ Hd
8’8 89T 837 43 o've 0FL 0y 0y Aeo o
0Ce 091 0°9¢ o'vs [4Y1 et LY 9L s %
69 TLS sl (A% oy 43 28 ¥'28 pues 94
weo| . weo| weo|
weo| Apueg Kg|2 Apueg A2 \.::m Aepd ANIS WEo] wreo| AepD) weop 11§ pueg ANRD] JtOg
CSW | sW 1LSW 0LSI £9SW T9SI LSS 8ESW Apsadoay _

"sj10s 2y) jo sartadold iz 9|qe ]

208085y IPqUNN AR VdH

" J 2quinN ﬂ_o_mm_E.ﬁ_BW VU

jos ut ‘wepnsxoudd jo m.&_:.s._.mo_u ‘8eY

,,m:_x-:o-m pug ‘1S4 ‘VD1Sd Jo uondiosap-uondiospe ay) wo yaoday uonenjeay ereq




Fuiuiewaa sy} 10 pasn swWSAS UONHEDLISSED AU,

Ve

jo G @beq

"P312ANPUOD JOU 1M SAIPMYS KIBUIWIL]

:Apmys Lreunuyatg [

INDISHA AANLS D

‘papiodai jou 2Jom SHOS

"S[10S S{1 10) UOHEOYISSE[D [10S VAS(] AU 0} Suip10aok PatyIsse|d alam mom_z. pue ‘795 LSS ‘BESW SI10S
"ZL° | % U0gIed d1uedI0 o4 [SMO[|0) SE 19MIIA31 B} AQ PIJR[ND[BD SBM JaNRW JIUeTIO JUR0I] |
‘podar Apms ayy Jo 97'd ‘¢ 9|qEL WO PaUIEIqO 21IM BJE(Q)

_ (vdd
pauodal 10N pauodaijoN | peuodaijon | ponwodasjon | papodarioN | pouodarjoN | | pamodsiioN | panodaiion 1o01) nun uddew 10§
'sjjonbropug
nd£y p13uy S)nprupuey
‘anaeiadns DIUDIBSSOID)
‘poxju o1uLIaY)
‘Aweo| ‘amurjoey
~35IB07) pue *Aweo] pue
sjjonberaje)) | ‘suaraxoyder] o syapnipuey
ouay pray omby | -sjjenbe-opugy ANUAY
‘aanoesadns ommay | oL sayy ULy
: paxiw ‘anoauls | ‘aApaR ‘paxuu ‘anuloRy [oneaLyIsse[d
oueleqQon() weyue Afualey) o3dap | As-asien) ‘auly] ‘Kps-aun g ‘Aweo IOUOXE] |I0G
€LSIN TLSW JLSIN OLSIN C9SIN T9SIN LSSIN 8ESW AMadoay

@




%
%‘k §

L .
e yEe 30 91 9bed
~ {qos |

. By ve 3w)

. SUO2HUINI0D

+paz&jeue - 4pozAeue . . painseaw

10N 310 1A €0 1N zo vT0 v'o Ajjeondeuy

(l1os Dy 1e
Twi) sares - suon
uoneondde -BA U303
v v v'0 vo | - 70 X0} 20 70 feunuon | v2LSH(D)
4 (oNysap) (Auo
ON ON ON ON oN oN | ON oN UOIIN[OS J|BS 1f}lm) PISN JONOD)
. : _ {1080
HoeD ilele] Hlel e} ilel0] 1oeD 108D ‘oD NI0'0 3o tuonenupduos pue
YoED NI0'0 WI0'0 WI10'0 W00 WI0'0 W00 WI10'0 WI10°0 | aweu) pasn uonnjos wolqijnby
s S S | s| s .5 s s (areontday/d) pos
. . (yorym Aj1oads)
1080€£8SY 1080£8Sb 1080€8SY 1080€8Sy | - 1080£8SP | - 1080€8SP 1080£8SY [0B0£8SY ¢ sa1piys Aioreaoqe Jayio
Arn ‘soa | armsea | arIwsaa | aniwesoA | QUUW A [ GRIWCSPA | ARENCSIA | AR 'SaA 10§ pasn uaag S|10S 952 AL
{ysay/pauip
ISION 1510 15100 1510 IS101 ISIo I1SI0N 1SI0W Jle) (105 JO wOIHpuo)

ureo[ ,
" AIROY Lepd Lpueg weo] {e[2 weo| Lep weo] eoj ueg]

Apueg €IS USW | AMS ILSW | QNS OLS £9SIW | ABID TISW WS LSSIN | PuBS S8ESIN s12)aure48,|

-aseyd uondiospe 2y 10j udisap ApmgS eg ajqe],

:suonpuod (epuduaadxd Apmys sannujoQ g

Z080E8SY oquinN (RIN Vdd — [ FIsquinN vorsstugng ViiNd

{tos ut ‘we nsxoudd jo sayepradap ‘gEY
 AAX-HOS PuE “LSE ‘VD1S4 jo uond.aosap-uotydiospe a1 ue jroday ueneniEal Kk




Y

%mm\\ ye 3Jo LT obeq
LY L A
L .
‘panodal ‘pantodas "paucdal ‘papodal ‘payodal . ‘pouiodal ‘padodal ‘pauodal
jou suonjen) | jousuonen | jousuonen | jousuonen | jousuonen | jousuohen | jousuchen | jou stonel)
-us2u02 “1122U02 -UaIu09 -U39U09 -U32u0d -uzouU0d -UaoU0d -139102 . Aue
‘auo)ade Io ‘3U0)33% 10 ‘au0)aoe 10 ‘aun}aoe 1o '3u0)33¢ 10 ‘au0)2I% 10 ‘suojoe o | ‘suojaoe a0 | Ji‘1SE/VOLSHID,,] 10 uvAj0s
J[UNLOEIY | Sjuu0RdY | 2|UNUDIdY | FLIU0IRDY | S[HIUORDY | 3|LHU0RJY | I[INIU0IIY 2INIU0OY | -0 JO uohenuAIND pue AjNuap|
) (jvos
Byy17e Sw)
p SUDNENHUIIUCD
painsea
b0 s8¢0 30 360 9t°0 v'o 8¢°0 po| | Aleondjeuy
{(11os 3y 1e ,suon
Fwn) sajes ~BJJIZIBOD
uoneoyjdde 8€9-30X
o ¥ o v o LAY ¥'o ¥ [eultioN -HO-$1D,,!
(ros
e Jw)
SUONEIUIIUOD
painseatn
200 8E°0 8¥'0 90 800 o0 ry'o [AN] Ajleondjeuy
(nos @y1e
. " Sw) saqma ,Suoil
uonea|dde ~21U3sU0D
70 Ay v'o v'0 14" 4\ v'o v'o leutwonN 18800,
weo| ) -
weo| | Lep Lpueg weo| Le|d weoj Aejd weoy weoj W EOj
Apueg ¢LSI TLSW | AMS ILSIW | ANS OLSI £9SIN | KBID T9SW | WS LSSIN | PueS BESI s13)awese

2080£8SY JqunN dRIW Vd4d

[T T3qUINN GOSSIUqNS Vel ANd

[10s ,Ea_:muc:u: ._c sajepeadap ‘gey
,mﬂxuﬁo G pue ‘1S9 <U.—.mm Jo =o_~a_hcmo_u -uondaosps a3 1o J40dayy :c:«::?d eje(l




pe Jo 8T obed
—_ JoxRYyS Iayeys Jayeys Joyeys Iaqeys " 1aeys Iayeys: Ieys popaut
jeuozIOH Jewnozizoy | . Jelucziioy [eIU0ZLIOH] [eIUOZLIOH Jeioz1loH [ejuozLIOH |RIUOZLIOYH Buyeys
pauodazjoN | pamodaijoN | pavodalioN | pewodaiioN | panodaijoN papodar joN | pamodaion | pauoedal ioN ssawnjieq
| (00)
0z 0z 0T 0T 02 0z 0z 14 amesadwaf
(sInoy) auirf
8£9-90X s
vz bz bz vz 74 vz vz 7 vz| -HO-sID,)
(smoy)
s} 1S4 ,
4 z z z z [4 z z| svousald, ]| uoneiquinby
A [4 l [4 [4 4 4 C Sisuneal),
. suoledi|dai
0 0 0 0 0 0 0 0 slenuo) JUOON
. paptaoad J1 ‘uonnjos
[| pamodssion | pavodaiion | psuodasion | panodasjon | papedasioN | pauodaiioN | pavodalioN | papodaijon uoneiqinbz ay) jo Hd jeinug
¢l (41} Tl (Al (4 (4 -l ' f0led tonnjos:|iog
‘papodad ‘popodas “panodas ‘pautodal ‘papodal ‘papodal ‘panodal ‘pauodan
Jou uote) Jou uoljes Jou uoles) JOU UOoitEn 100 ORI} 10U UoEL) 10U oI} 10U uoilel) Kue 1
-U33U09 -U32U02 -U3a2L09 -ud2U02 -U21i0d -u33u0d ~uaou0d -ua2u03 | *‘ge9-aax-HO-s[0,,] 107 waajos
‘BNUOIDY | 9uNu0IRY | ‘apmuoioy | ‘apuiuoiEoy | ‘eaiuoidy | 'ajuiuotaoy | aqupuooy | 9)lIu0)edY | -03 O UONRIUIIL0D pue Audp|
weoy .
meo) Ae]y Apueg weo| Aepd weo| Aepd weon] weoj weo| .
Apues €LSW WUSW | Ous LS | SIS LS £9SIW | ABIDTISW | IS LSS | PUES BESIN s1a)omelsg

Z080£85Y JoqunN (N Vdd U RqUUnN uoissnugng vV Nd

j1os ut ‘urepnsxouad jo sajepeadap ‘gry
- AX-HO-S Puk ‘184 ‘VI LS4 Jo uondiesap-uondiospe oy uo Jroday uonenjeas) eje(




pue (jw |) 2uciaoe w1 paajossip sem 2uQ (Z1°d) vOLSH jo Anjiqeisul 3 01 anp vohﬁ_wm& a1am (Q7:08) uonnjos

be 3O 6T abed

(Aim) €°7:1 010'7 | woy padues Sones vonn|os:|1os

{emde 3y ‘suaunean | SE/VOLSH pue HO-S 941 410q 10 .?.N..& podas Apmis ay) Jo 7 ajqe ui paruasasd ale sajes uonesijdde pue soljel UONN|OS:[10S [BNIIR Y
(1w |) 3LNIUOIITE WY PIA|OSSIP SEM 13110 3UY)

1591 1SE/VD.LSH a4 Jo saydeq eedas om ], ,
nos Syre dw pg =9 06 + (qw gl X i

z'0] “F2 4(3) 108 Jo junow -+ [(Fur) UOHN|OS [eLIAEW 153) JO AUNJOA fe10} X (wdd) uoljenuasuod 1521] :SM0J[0] SB PAIBEND|ED 2IIM SLONIRIJUIDILOD |BLIJRIL IS, |
“podas Apmis a1 Jo gz'd 'z 91qe ), pue §|-Z|'dd woy paureiqo asam ee(]

uonn|os
| pue 10§
: Jo uoneledas
pajuesag pajuedag pelue2a(] pajueda( patuedaQ pajwesaq {  pauedsQq pajueoa(] Jo poyay
§ S $ § $ S S ¢ | (unw) uoneing
005Z-000T 00SZ-000Z | 00§'T-000°T | 00S‘Z-000°T | 005°T-000°C | 00S'T-000'T | 00$'T-000°C | 00S°T-000°C (wdy) paadg | uonelnua)
uonedn) uonedn) uoitednj uofedny vonedng uonedng uonedy vonedny | (uonednyrnuad “3Ja) ueeusadns
-1nua) -Lua) -1ua) -LuaY) -1Hua) SHIEY Sii-lg} -Lhua) Jo uonesedas jo poyapw
(sanoy)
’ -own Juiyeys
. 8E£9-90X
74 74 ve 1Z4 e vz 74 74 -HO-€[0,]
) (smoy) sum
Bupjeys 159
ra [4 [4 4 4 [4 [4 T | /vousdald, ]
] weo| )
weof | Lep Lpueg weo] Le|2 weo| g2 weoy weo) weo|
Apueg £LSIW TS | ANS ILSIN | LIS o0LSW €OSIW | AelD) T9SIN IS LSSW | Pues eSS sia)awere |

2080£8SYy equunN (1IN Vdd

SAAX-HO-S pue ‘1S4 ‘VD.LSH Jo uot

T F BqunyN uoisswgng v iAd

[1os ur ‘wepnsxouad jo sajepeadop ‘gey

d1osap-uondiespe ay) uo yrodayf uonenjeay wie(




Data Evaluation Report on the adsorption-desorption of BSTCA, BST, and 5-OH-XDE-
638, degradates of penoxsulam, in soil

PMRA Submission Number {

EPA MRID Number 45830802

Table 4: Study desi gn for the desorption phase.'

Parameters

M538
Sand

M557
Silt

 lpam -

M562
Clay
loam

M563
Loam

M370
Silty
clay
loam

M571
Silty

clay

loam

M572
Sandy
clay

loam_

MS73
Sandy
loam

Were the soil residues from the
adsorption phase used? If not,
describe the method for
adsorption using a separate
adsorption Table

Amount of test
material
present in the
adsorbed
state/adsorbed
amount (mg
a.i./kg soil)

No. of descrption cycles

Equilibration solution and
quantity used per treatment for
desorption {eg., 0.01M CaCl,)

Soil:solution ratio

Replications Controls

Treatments

Desorption . Time (hours)

equilibrium .
Temperature
(*C)

Darkness

Shaking
method

Shaking time
(hours)

Centrifugation | Speed (rpm)

|

Duration (min)

Method of
separation of
soil and

' Desorption was not studied.

Ta

te]

e
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Data Evaluation Report on the adsorption-de'sorption of BSTCA, BST, and 5-OH-XDE-
638, degradates of penoxsulam, in soil '

PMRA Submission Number {......} EPA MRID Number 45830802

3. Description of analytical procedures: -

Extraction/clean up/concentration methods: Following adsorption, the soils were extracted a
total of three times by vortexing briefly to break up the soil pellets, and shaking on a horizontal
shaker for one half hour with 7 mL of acetonitrile:0.1N HCI (90:10, v:v; p.15). The samples were -
centrifuged and the supernatants were pipetted into a 25-mL volumetric flask. The extracts were
combined and brought to volume (25 mL) with additional acetonitrile:0.1N HClL. A 10-mL aliquot
of each organic extract was concentrated for about one hour on a Turbovap, then concentrated

- under nitrogen in a water bath at 30°C. The resulting concentrates were filtered through a 0.2-um
PTFE filter. '

An aliquot (10 mL) of each extract was then concentrated to approximately 2 mL by placing the
samples in a waterbath at 30°C under nitrogen for approximately 1 hour. The concentrated extracts

were filtered (0.2 pm) and analyzed using HPLC. The organic extracts were refrigerated when not
undergoing analysis. ' ‘

Total *C measurement: Aliquots of the adsorption and extraction supernatants were analyzed for
total radioactivity using LSC (p.15). Following extraction, triplicate samples of soil residues were
air-dried for at least one week, and analyzed for total radicactivity using LSC following

comnbustion. Oxidizer efficiency was not reportéd. The data were corrected for combustion
efﬁci_ency. b ‘

Non-extractable residues, if any: Not applicable.
Derivatization method, if used: A derivatization method was not employéd in the study.

Identification and quantification of BSTCA, BST, and 5-OH-XDE-638: Aliquots of the

-BSTCA/BST samples were analyzed immediately using HPLC (p-15). The 5-OH-XDE-638

samples were refrigerated and representative samples were analyzed using HPLC within one week

of sampling. Aqueous samples were filtered through a 0.2 pm PTFE filter prior to HPLC analysis. ' )
The pore water remaining in the soil after the aqueous phase was decanted was measured by

weight. The aqueous samples were then refrigerated. Organic extracts for the BSTCA/BST

samples were analyzed on the day of extraction, and the 5-OH-XDE-638 samples were analyzed
within one week of extraction.

Aliquots of the adsorption and extraction supernatants were analyzed for [*C]BSTCA and
["“CIBST by HPLC using the following operating conditions: YMC-ODS AQ SN160212005
(Column A; dimensions and particle size not reported) and YMC-ODS AQ SN042513608
(Column B; dimensions and column size not reported), combining (A) water + 1% acetic acid and
(B) acetonitrile + 1% acetic acid [%A:B at 0 minutes 95:5, 20 minutes 50:50, and 20.1-30 minutes y
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Data Evaluation Report on the adsorption-desorption of BSTCA, BST, and 5-OH-XDE-
638, degradates of penoxsulam, in soil -

PMRA Submission Nufnber {....1} EPA MRID Number 45830802

95:5], flow rate 1 mL/min (p.13, 15; Table 1, p.24). [**C]5-OH-XDE-638 was analyzed by HPLC
using the following operating conditions: YMC-ODS AQ SN042513608 (Column B; dimensions
and column size not reported)), combining (A) water + 1% acetic acid and (B) acetonitrile + 1%
acetic acid [%A:B at 0 minutes 95:5, 15-20 minutes 5:95, and 20.1-30 minutes 95:5], flow rate 1
mL/min. Unlabeled reference standards of each test compound were analyzed using a UV-VIS
detector (254 nm). It was not stated whether the reference compounds were cochromatographed
with the supernatant and extract samples, or whether they were chromatographed separately.
Retention times for BSTCA were 14.0 and 16.5 minutes using HPLC Column A and B,
respectively. Retention times for BST were 15.5 and 17.5 minutes using HPLC Column A and B,
respectively. Retention times for 5-OH-XDE-638 were 14-15 minutes using HPLC Column B.

Identification and guantification of transforﬁlation products, if appropriate: Samples were
not analyzed for transformation products of BSTCA, BST, and 5-OH-XDE-638.

Detection limits (LOD, LOQ) for BSTCA, BST, and 5-OH-XDE-638: The LOD and LOQ for
LSC and HPLC analyses of BSTCA, BST, and 5-OH-XDE-638 were 10 and 40 dpm, respectively
(pp.17-18). ‘ '

Detection limits (LLOD, LOQ) for the transformation products: Samples were not analyzed for
transformation products of BSTCA, BST, and 5-OH-XDE-638. .

I1. RESULTS AND DISCUSSION

A. TEST CONDITIONS: Based on HPLC analyses of the supernatants and extracts, 5-OH-XDE-
638 was stable during the study, accounting for 100% of the total radioactivity in the test solutions
for the Arkansas silt loam (M557) soil (p.19; Figures 5-6, pp.36-37). BSTCA was unstable in
solution and continued to degrade to BST throughout the study (p.20; Figures 7-9, pp.38-40). The
temperature during the study was reported to be 20°C. However, ternperature records were not
provided. The pH of the test solutions during the study were notureported. |

B. MASS BALANCE: Mass balances at the end of the adsorption phase of the study were

calculated by summing the radiocarbon recovered in the adsorption supernatants, soil extracts, and
combusted soils (p.19). . :

['“CIBSTCA/BST treatment: Material balances at the end of the adsorption phase were 97.4-
99.8%, 96.8-97.9%, 93.0-94.8%, 92.7-96.1%, 90.5-92.6%, 98.2-100.2%, 89.7-94.2%, and 96.6-
97.5% of the applied for the North Carolina sand {M538), Arkansas silt loam (M557), California
clay loam (M562), North Dakota Joam (M563), silty clay loam from Italy (M570), silty clay loam

from France (M571), sandy clay loam from the UK (M572), and sandy loam from Italy (M573)
soils, respectively (Table 8, p.31). |
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['“C])5-OH-XDE-638 treatment: Material balances at the end of the adsorption phase were 99.4-
99.8%, 96.9-98.0%, 95.1-97.9%, 95.9-96.4%, 97.1-97.9%, 97.6-97.9%, 94.6-95.1%, and 99.5-
99.8% of the applied for the North Carolina sand (M538), Arkansas silt loam (M557), California
clay loam (M562), North Dakota loam (M563), silty clay loam from Italy (M570), silty clay loam
from France (M571), sandy clay loam from the UK (M572), and sandy loam from Italy (M573)
soils; respecfively (Table 6, p.29).

Table 5a: Recovery of [“C]BSTCA/BST, expressed as percentage of applied radioactivity, in soil
after adsorption/desorption (mean % s.d.). :

Matrices M338 | M557 | M362 | M563 | Ms70 | M571 | M572 | M573
Sand Silt Clay Loam | Silty Silty Sandy | Sandy
loam loam clay clay clay loam

loam loam loam

At the end of the adsorption phase

Supernatant solution 913= | 698 | 758+ | 73.0& | 538+ | 768+ 87.0x | 743+
1.3 0.5 0.5 0.9 0.6 0.9 5.3 0.8
Solid phase (extracted)’ 73 263= | 16.8= 17.5‘:|: 374+ | 193 | 32 223 -
04 0.4 0.8 - 0.8 08 |04 1.8 04
Non-extractable residues in soil, * | 0.1+ 1.2+ 1.2 39+ 04x - 3.1{5: 1.8+ 04z
if measured 0.1 0.1 0.0 0.6 0.1 0.1 04 0.3
Total recovery 986% | 974 | 939z | 944+ [ 916+ | 992+ | 920 97.1 %
1.7 0.8 1.3 2.4 1.5 1.4 3.2 0.6
I At the end of the desorption phase? ' - . <I
" Supematant solution Not measured : _ JI
I Solid phase (extracted) Not measured
Non-extractable residues in soil, Not measured
if measured
Total recovery ' Not measured

Data were obtained from Table 8, p.31 of the study report. Means and standard deviations were calculated using
Excel. .

" " All soils were extracted prior to combustion.
?Desorption was not studied.

Table 5b: Recovery of ['“C]5-OH-XDE-638, expressed as percentage of applied radioactivity, in
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soil after adsorption/desorption (mean + s.d.).

Matrices M538 | M557 | M562 | M563 | M570 | M571 | MST2

Sand Silt Clay Loam | Silty Silty Sandy

loam loam clay clay clay
loam loam loam
Atthe end of the adsbrption phase

Supernatant sojution 93.1+ | 83.6= 77.9 = | 646 | 58.0% | 81.0+ | 82.5% | 86.6=

0.8 0.1 3.1 0.5 0.8 0.1 0.1 0.8
Solid phase (extracted)' 63 1232 | 171 } 291 | 382x J152= | 108 | 1262

0.6 0.8 1.2 06 |00 0.1 0.4 06
Non-extractable residuesinsoil, {03= |15+ |15+ |25+ |142 162 |15+ |o04s
if measured 0.0 0.0 0.1 0.3 0.1 0.1 0.6 0.1
Total recovery 99.6= | 974 | 965+ | 962+ | 975+ [ 978+ | 948+ | 996

0.3 0.8 2.0 0.4 0.6 0.2 0.4 0.2

At the end of the desofption phase?

Supemnatant sclution

Not measured -

|

Solid phase (extracted)

Not measured

Non-extractable residues in soil,
if measured

Not measured

Total recovery

Not measured

Data were obtained from Table 6, p.29 of the study report. .

Excel.

' All soils were extracted prior to combustion.

?Desorption was not studied.

Means and standard deviations were calculated using
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Table 6a: Concentration of [“C)BSTCA in the solid and liquid phases at the end of adsorption
equilibration period (mean + s.d.).

Concentration | North Carolina sand (M538) Arkansas silt loam (M557)
(mg a.i/kg .
soil) on soil insolution - | % on soil in solution % :
i {mg a.i./kg) {pga.i/mL) adsorbed’ (mgai’keg) | (pga.i/mL) adsorbed!
0.4 0.0330£0.0 [ 0.1800=0.0 8.2=0.7 0.0985 = 0.0 0.0650+0.0 | 24.6=58
. Concentration | California clay loam (M362) North Dzkota loam (M563)
{mg a.i./kg .
soil) . on soil in solution % adsorbed' { on soil in solution
(mg a.i/kg) (pgai/ml) (mg a.i/kg) (ugai/mL) adsorbed’
0.4 0.0370£0.0 | 0.0600£00 | 92x0.7 Not analyzed
Concentration Silty clay loam from Italy (M570) Silty clay loam from France {M571) J"
(mg a.i.’kg soil) ) ] ] :
on soil in solution % on soil in solution %
(mga.i/kg) | (uga.i/mL) adsorbed! {mg a.i/kg) (uga.i/mL) adsorbed'
0.4 0.1820+ 0.0 | 0.0400=0.0 455+ 7.1 0.0560 + 0.0 0.0800 = 0.0 14.0 = O.OAl
| :
. Concentration Sandy clay loam from the UK (M572) Sandy loam from Italy (M573) jl
(mg a.i.’kg soil) ] ) ]
on soil in solution % adsorbed’ | on soil in solution %
(mgai/kg) | (ugai/mL) (mg a.i/kg) (ug a.i/mL) adsorbed’
0.4 0.0055+£0.0 | 0.0650+ 0.0 14+09 Not analyzed 4]

using Excel.

'% Adsorbed as the % of the applied was calculated by dividin
[(0.035 png/g + 0.4 mg a.i/kg) x 100 = 8.8%.

Page 25 of
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Table 6b: Concentration of ['“C]BST in the solid and liquid phases at the end of adsorption
equilibration period (mean + s.d.).

Concentration North Carolina sand (M538) Arkansas silt loam (M557) “
(mg a.i./kg soil) N . ) . ) .
on soil in solution % adsorbed' | on soil in solution % adsorbed'
(mg a.i.’kg) (uga.i/mL) (mg a.i./kg) {ug a.i/mL)
0.4 0.0205=0.0 | 0.1450=0.0 | 5.120.2 0.1010+0.0 10170000 | 252+6.0 1
Concentration California clay loam (M562} North Dakota loam (M563) "
(mg a.i/kg soil) ) . . . . .
' on soil in solution % adsorbed' | on soil in solution % adsorbed!
(mgai/keg) | (pga.i/mL) (mga.i/kg) | (ugai/mL) .
0.4 0.0785+0.0 { 0.1850+0.0 | 19609 0.0155+0.0 10.0300£00 | 39202 ]
Concentration Silty clay loam from ltaly (M570) Silty clay loam from France (M571) ||
(mg a.i/kg soil) - ] - - : ] .
on soil in solution % adsorbed' | on soil in solution % adsorbed"
(mg a.i/kg)- (pga.i/mL) (mg ai/kg) | (pga.i/mL)
0.4 0.1340= 0.0 01600+ 0.0 | 335+ 8.1 0.0905+0.0 | 0.1950+ 0.0 | 226 +0.5 | I
Concentration | Sandy clay loam from the UK (M572) _ Sandy loam from ltaly (M573). ||
{mg a.1./kg ‘
s0il) on soil in solution % on soil in solution %
{mg a.i./kg) {ug a.i/mL) adsorbed’ (mg a.i/kg) (nga.i/mL) adsorbed" -
0.4 00130200 [0.1700+00 | 32+18 0.0195z 0.0 00300200 | 4902 1

Data were obtained from Appendix A, pp.46-49 of the stud

the reviewer Using Excel.

"% Adsorbed as the % of the applied was calculated by dividin

[(0.02 pg/g+ 0.4 mg a.i/kg] x 100 = 5%,

y report. Means and standard deviations were calculated by
e

g the amount in soil after adsorption by the applied; e.g.

Table 6c: Concentration of ['*C]5-OH-XDE-638 in the solid and liquid phases at the end of

Fage . 2€ of
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adsorption equilibration period (mean  s.d.).

C&ncemration North Carolina sand {M538) Arkansas silt loam (M557) "
{mg a.i./’kg . ‘
50il) on soil in solution % on soil in solution %

(mg a.i/kg) {(pg a.i/mL) adsorbed' (mg a.i./kg) (pe a.i/mL) adsorbed'

l 04 0.0265+£0.0 0.1900+ 0.0 6.6=0.5 0.0515+ 0.0 0.1600x 0.0 129+0.9 ]
Concentration | California clay loam (M562) North Dakota loam (M563) ||
(mg a.i./kg
soil) on soil in solution % adsorbed' | on soil in solution %

(mgaiskeg) | (ngai/mL) - (mg a.i.kg) (pg a.i/mL) adsorbed’
l0.4 0.0705 £ 0.0 01550+ 0.0 176+ 1.2 0.1205+£ 0.0 0.1200 + 0.0 301+ 0.5 ]

Concentration

Silty clay loam from Italy (M570)

Silty clay loam from France (M571)

(mg a.i./kg
soil) on soil in solution Y% on soil in solution %
(mgaikg) |(ugai/mL). | adsorbed' (mg a.i./kg) {(pg a.i./mL) adsorbed'
"&4 0.1585x 0.0 0:1 100 + 0.0 396202 0.0625+0.0 0.1600 = 0.0. 156+0.2
Concentration | Sandy clay loam from the UK (M572) Sandy loam from ltaly (M573)
(mg a.i/kg ; :
soil) on soil in solution (ug | % on soil in solution(ug | % .
(mg a.i./kg) a.i/mL) adsorbed’ (mga.i/kg) | ai/mL) adsorbed'
|| 0.4 0.0450+00 [0.1600£00 | 112%04 | 0.0525£0.0 |0.1800200 | 13.120.5

Data were obtained from Appendix A, pp.43-44 of the stud

using Excel.

- '% Adsorbed as the % of the applied was calculated by dividing the amount

[(0.025 pg/g ~ 0.4 mg a.i/kg] x 100 = 6.25%.

y report. Means and standard deviations were calculated

it soil after adsorption by the applied; e.g.

Table 7: Concentration of [“CIBSTCA, [“C]BST, and ["C]S-OH-XDE-{SBS in the solid and liquid
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hases at the end of desorption (n=0).’

Concentration
(mg a.i./kg soil) on soil in solution % desorbed | on soil in solution % desorbed
(mga.i/kg) | (vgai/mL) | as% ofthe (mgai/kg) | (uga.i/mL) [ as% ofthe
adsorbed’ .adsorbed'

‘ Desorption was not studied.

Table 8a: Adsorption and desorption constants of [“CJBSTCA in the soils.
Sail Adsorption Desorption' "

' K, I/N R? Kee 1Kg |UN | R KDJ

North Carolina sand (MS$38) 0.185 | NA NA 46 " '
Arkansas silt loam (M557) |1sis |NA NA 156
California clay loam {M562) 0.605 | NA NA 25 "
North Dakota loam (M563) _ Not analyzed H
Silty clay loam from Italy (M570) 4395 | NA NA 444
Silty clay loam from France (M571) 0.720 | NA | NA 74
Sandy clay loam from the UK (M572) | 0.085 | NA NA 5
Sandy loam from Italy (M573) "~ Not analyzed

Data were obtained from Table 7, p.30 of the study report. Means and standard deviations were caleulated by the

reviewer using Excel.
NA - not applicable

K- Adsorptzon and desorption coefficients; K- Freundlich adsorption and desorption coefficients; 1/N -Slope of

Freundlich adsorption/desorption isotherms.
Ko - Coefficient adsorption per organic carbon (K, or K x 100/% organic carbon).
R? - Regression coefficient of Freundlich equation.
K4 values were calculated using the following equanon {p.16):
Ke=C,.Cyq
where
Kd = partitioning coefficient;
Cs = concentration of test substance adsorbed 10 the soil; and

Caq = concentration of test substance in solution at equilibrium,
' Desorption was no studied.

Table 8b: Adsorption and desorption constants of ["*CJBST in the soils.
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Soil Adsorption . Desorption’ —"
| K, IN R? Ke 1K 1N R [k |

North Carolina sand (M538)I : 0.135 | NA NA 34 '
Arkansas silt loam (M557) 0.590 | NA ' NA 61 _ II
California clay loam (M562) 0420 |NA NA 18 '
North Dakota loam (M563) 0.545 | NA NA 21
Silty clay loam from Italy (M570) 0.840 [ NA NA 85 ' ||
Silty clay loam from France (M571) 0.470 NA NA 48
Sandy clay loam from the UK (M572) | 0.075 NA NA 15
Sandy Joam from Italy (M573) 0.610 | Notreported | Notreported | 71

Data were obtained from Table 7, p.30 of the study report. - Means and standard deviations were calculated using
Excel.
K, -Adsorption and desorpuon coefficients; K - Freund!lch adsorption and desorption coefficients; 1/N - Slope of
Freundlich adsorption/desorption isotherms. '
K. - Coefficient adsorption per organic carbon (K, or K x 100/% organic carbon).
R? - Regression coefficient of Freundlich equation.
K, values were calculated by the study author using the following equation (p.16):
K,=C,. C
where
K, = partitioning coefficient;
Cs = concentration of test substance adsorbed to the s0il; and
Caq = concentration of test substance in solution at equilibrium.
! Desorption was not studied.

Table 8c: Adsorption and desorption constants of["‘C]S,—OH-XDE-638 in the soils.
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Soil Adsorption ‘Desorption' _ ]l
K, I/N R? K K, [I/N |R? Km_]

North Carolina sand (M538) 0.140 | NA NA 34 _l

Arkansas silt lecam (M357) 0.325 | NA NA 34

California clay loam (M362) ‘0455 | NA NA 18

North Dakota loam (M363) 1.030 | NA NA 38

Silty clay loam from lialy (M570) 1425 | NA NA . 144 "

Silty clay loam from France (M571) | 0.400 | NA NA 42 "

Sandy clay loam from the UK 0.280 | NA NA 18

(M572)

Sandy loam from Italy (M573) 0.295 | NA NA d 34

Data were obtained from Table 5, p.28 of the study re

Excel.

Kq -Adsorption and desorption coefficients; K - Freundlich adso

Freundlich adsorption/desorption isotherms.
Ko - Coefficient adsorption per organic carbon (K, or K x 100/% organic carbon).
R? - Regression coefficient of Freundlich equation.
K, values were calculated by the study author using the following equation (p.16):

K¢=C,.C,
where .
K, = partitioning coefficient;

Cs = concentration of test substance adsorbed to the soil; and
Caq = concentration of test substance in solution at equilibrium,

* Desorption was not studied.

- C. ADSORPTION:

R

port. Means and standard deviations were calculated using

rption and deéorption coefficients; 1/N -Slope of

[“C]JBSTCA: After 2 hours of equilibration, 8.2%, 24.6%, 9.2%, 45.5%, 14.0%, and 1.4% of the
applied [“C]BSTCA was adsorbed to the North Carolina sand (M538), Arkansas silt loam
(M557), California clay loam (M562), silty clay Joam from Italy (M570), silty clay loam from

France (M571), and sandy clay loam from the UK

49). Calculated simple K,

Carolina sand (M538), Arkansas silt loam (M557),
from Italy (M570), silty clay loam from France

(M572) soils, respectively (Appendix A, pp.46-

values were 0.185, 1.515, 0.605, 4.395, 0.720, and 0.085 for the North

soils, respectively. Comresponding K, values

California clay loam (M562), silty clay loam
(M571), and sandy clay loan from the UK (M572)

were 46, 156, 25, 444, 74, and 5 (Table 7, p-30).

["*CIBST: After 2 hours of equilibration, 5.1%, 25.2%, ']9.6%, 3.9%, 33.5%, 22.6%, 3.2%, and
4.9% of the applied |"'C}BST was adsorbed to the North Carolina sand (M538), Arkansas silt loam
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(M557), California clay loam (M562), North Dakota loam (M363), silty clay loam from Italy
(M570), silty clay loam from France (M571), sandy clay loam from the UK (M572), and sandy
loam from Italy (M573) soils, respectively (Appendix A, pp.46-49). Calculated simple adsorption
K, values were 0.135, 0.590, 0.420, 0.545, 0.840, 0.470, 0.075, and 0.610 for the North Carolina
sand (M538), Arkansas silt loam (M557), California clay loam (M562), North Dakota loam
(M563), silty clay loam from Italy (M570), silty clay loam from France (M571), sandy clay loam
from the UK (M572), and sandy loam from Italy (M573) soils, respectively. Corresponding K.
values were 34, 61, 18, 21, 85, 48, 5, and 71 (Table 7, p.30). '

. [“C]5-OH-XDE-638: After 24 hours of equilibration, 6.6%, 12.9%, 17.6%, 30.1%;, 39.6%,
15.6%, 11.2%, and 13.1% of the applied [**C]5-OH-XDE-638 was adsorbed to the North Carolina
sand (M538), Arkansas silt loam (M557), California clay loam (M562), North Dakota loam
(M563), silty clay loam from Italy (M570), silty clay loam from France (M571), sandy clay loam

- from the UK (M572), and sandy loam from Italy (M573) soils, respectively (Appendix A, pp.43-
44). Calculated simple adsorption K, values were 0.140, 0.325, 0.455, 1.030, 1.425, 0.400, 0.280,
and 0.295 for the North Carolina sand (M538), Arkansas silt loam (M557), Califomia clay loam

- (M562), North Dakota loam (M563), silty clay loam from Italy (M570), silty clay loam from
France (M571), sandy clay loam from the UK (M572), and sandy loam from Italy (M573) soils,
respectively, Corresponding K values were 34, 34, 18, 38, 144, 42, 18, and 34 (Table 5, p.28).

D. DESORPTION: Desorption was not studied.”

. III. STUDY DEFICIENCIES: This study is scientifically valid but cannot be used to fulfill the
Subdivision N Guideline §163-1 data requirements for a mobility study using unaged soil because
(i) the study was conducted using transformation products of penoxsulam rather than the parent .
compound, (ii) desorption was not studied, and (iii) the test substances were incompletely
characterized. In addition, soil characterization data for three of the test soils (Silty clay loam from
France (M571), sandy clay loam from the UK (M572), and sandy loam from Italy (M573) soils)
were inconsistent throughout the study report. However, the information provided by this study
does aid in understanding the overall environmental fate of penoxsulam in unaged soil.

IV. REVIEWER’S COMMENTS:

1. The study was conducted using only one test concentration. Subdivision N guidelines specify
that a batch equilibrium study must be conducted using a minimum of four test concentrations .
of the parent and each of the transformation products. In addition, the low and high test
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[FY]

10. BSTCA is unstable in solution and readily degrades to BST (pp.11-12, 18). Two separate

concentrations must differ by a factor of at least 10, to determine whether adsorption is
concentration-dependent and to calculate an accurate Freundlich X value. If possible, one of
the test concentrations should be approximately equivalent to the maximum proposed or
registered field application rate of the parent compound.

Preliminary experiments were not conducted to determine the conditions to be used in the '
definitive study, such as the equilibration times soil:solution ratios to be used in the definitive

study. Also, a preliminary experiment should be conducted to determine whether the test
substances adsorbed to the test container walls.

It was not stated whether the definitive study was conducted in the dark. The equilibration
should be conducted in the dark to minimize photodegradation. In this study, the test
substances did not degrade during the course of the experiment. However, the lighting
conditions used in the experimental design should be reported. ‘

Four of the eight test soils were forei gn in origin (Table 3, p.26). However, these soils were
characterized using the USDA classification system and were comparable to U.S. soils.

The physico-chemical properties of the test substances were incomplete. Water solubility,
vapour pressure, UV adsorption, molecular formula, melting point, bulk density, pk,, K, and
the stability of the test substance were not reported. Descriptions of the test substances BST
and 5-OH-XDE-638 were not provided. It was reported that [“*C]BSTCA was prepared as the
Et;N salt (p.11). The physical descriptions of the three test substances were not reported.

The soil biomass of the test soils was not reported,

A complete description of the test soil collection and storage was not provided. Pesticide use

history at the collection site, collection procedures, sampling depth, and storage length were not
reported.

"N
The definitive study temperature was reported as 20°C. More detajled information was not

provided. It is preferred that minimum, maximum, and average temperatures be reported. Any
significant deviations from the average and their duration should be noted.

Soil characterization were inconsistent for three of the e; ght test soils. Specifically, the US Soil
Texture Classifications presented in Table 3, p.26 of the study report for the silty clay loam
from France (M571); sandy <lay loam from the UK (M572), and sandy loam from Italy {M573)
soils do not correspond with the US Soil Textural Classifications presented in Tables 4-8, '
Pp.27-31 and Figure 9, p.40 of the study. Clarification by the registrant may be niecessary.
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batches of [“C]BSTCA/BST test solutions were prepared for use in the definitive study. Prior
to adsorption, BSTCA completely degraded to BST in the dosing solutions for the North
Dakota loam (M563) and sandy loam from Italy (M573) soils (p.20; Table 4, p.27). Therefore,
sorption of [**C]BSTCA was determined in six of the eight test soils. A short equilibration
time of 2 hours was used in the definitive study for {*C]JBSTCA/BST to minimize degradation
of BSTCA (p.15).

11. Controls were not used in the definitive study.

. 12. The sfudy author stated that the aqueous solubility of penoxsulam is approximately 6 pg/mL,
and that the transformation products 5-OH-XDE-638, BSTCA, and BST are likely to be more
soluble than the parent compound (Figure 1, p.32). '

13. Following adsor]ﬁtion, all samples were analjrzed immédiately for total rédioactivity using LSC
(pp.15, 17). Due to the instability of BSTCA in solution, all BSTCA/BST samples were
- immediately analyzed using HPLC following adsorption and extraction. All 5-OH-XDE-638

samples were refrigerated and analyzed using HPLC within one week following adsorption and |
extraction.

14. Only one replicate of each soil type treated with 5-OH-XDE-638 was analyzed using HPLC

(p.13). Ttis preferred that at least two samples be analyzed in order to determine between-
sample variability and identify outliers. !

. 15. Complete details of the analytical methods were not reported. Oxidizer efficiency was not
reported. For the HPLC method, the dimensions and particle size of the HPLC column were
not reported, and it was not stated how [“C]penoxsulam was identified in the samples.

16. The study author stated that only one radiolabe] of each test substance was used in the .

definitive study, since the purpose of the study was to determine the sorptive behavior of
penoxsulam, rather than to determine its transformation products (p.11).

17. Stock solutions were prepared by dissolving the test material in 1 mL of acetonitrile or 1 mL of
acetone (p.12). However, the concentration of the co-solvents were not reported. Insufficient

information was provided in the study report for the reviewer to determine the concentration of
acetonitrile or acetone in the test solutions. - '

18. The study author concluded that [“C]5-OH-XDE-638 and ["“CIBST are potentially mobile in
the North Carolina sand (M538), Arkansas silt loam (M557), California clay loam (M562),
North Dakota loam (M563), silty clay loam from Italy (M5 70), silty clay loam from France
(M3571), sandy clay loam from the UK (M572), and sandy loam from ltaly (M573) soils (pp.19-
20). [“CIBSTCA was considered to be potentially mobile to moderately mobile in the test
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soils.

19. The radiochemical purities of [**C]5-OB-XDE-638 and both batches of ["*C]BSTCA/BST were

confirmed using HPLC analysis (p.12; Figures 2-4, pp.33-35).

V. REFERENCES:

1.

U.S. Envirenmental Protection Agency. 1982. Pesticide Assessment Guidelines, Subdivision
N, Chemistry: Environmental Fate, Section 163-1. Mobility studies. Office of Pesticide and
Toxic Substances, Washingion, 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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Chemical: BST
PC Code: 1182086
MRID: 45830802
Guideline No: 163-1
f Soil Kads % organic carbon] .
Sand 0.14 0.4 j Kads vs. % Organic carbon
Silt loam 0.59 0.97
Clay loam 0.42 2.46 , 1
Loam 0.55 2.74 0.8 *.
Silty clay loam 0.84 0.89 8 06 e
Silty clay loam 0.47 0.97 2 04 4-
Sandy clay loam 0.075 1.64 '
Sandy lcam 0.61 0.86 02
ol . L
0.4 0.8 1.2 16 2
%o, y=00019x+04503
R?=4E-05
Soil Kads pH | - »
Sand 0.14 56 ' Kads vs. pH
Silt loam 0.59 5.8
Clay loam 0.42 6.5 !
Loam 0.55 6.9 08 *
Silty clay.lcam 0.84 6.2 2 06 - s
Silty clay loam 0.47 6.2 X 04 AT—
| Sandy clay loam 0.075 8 0.2 .
Sandy loam 0.61 6.3 0 —_ *
5 7 9
pH '
y=-0.1258x + 1.2718
R?=0.139
Soil Kads % clay I ,
Sand 0.14 2 Kads vs. % Clay
Silt loam 0.58 24
Clay loam 0.42 34 1
Loam 0.55 24 0.8 = L]
Silty clay loam 0.54 32.8 8 08 Py *
Silty clay loam 0.47 28.8 - e ]
Sandy clay loam 0.075 26.8 i -
Sandy loam 0.61 8.8 02
0 ‘ . *
0 10 ;I 30
% Clay y = 0.0073x + 0.2949
R? = 0.0093

_Data were obtained from Table 3, p. 26 and Appendix A, p. 48 of the study report.
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Chemicat: - 5-0OH-XDE-638
PC Code: 118205
"MRID: - 45830802
Guideline No: 163-1
Soil - Kads o
Sand 0.14 Kads vs. % Organic carbon
Silt foam 0.33 | '
Clay loam 0.46 :'E .
Loam | 12 4
Silty clay loam 14 P . —e—
Siity clay loam 04 & g-g ‘ : ]
Sandy clay loam 0.28 0.4 4 q———"‘ - :
Sandy loam 0.3 02 — ®
- I 0 Y . T v T .
. 0 05 1 i5° 2 25 3
_ : v 00 y=0.1658x+ 0.3101
: - R*=0.1011
[ Sail —_ Kads pH A
Sand ~0.14 56 + Kadsvs. pH
Siit loam 0.33 58 ' '
Clay loam 046 8.5 : 2
Loam C 1 6.9 1.5
Silty clay loam' - 1.4 62 - a *
Silty clay loam 0.4 6.2 a1 : _—
Sandy clay loam 0.28 8 05 ‘
Sandy loam 0.3 6.3 J o o7 '
0 - , . 71
_ 5 55 6 65 ‘7 75 8
- ) . - pH y = 0.034x + 0.3202
. : : . R*=00034

[ Soil Kads % clay
Sand 0.14 2 Kads vs. % Clay
Silt loam 033 ‘24
Clay loam 0.46 34 18

Loam 1 24 12 = *
Silty clay loam 1.4 328 1 1 . .
Silty clay loam 0.4 288 3 0.8 ————— :

Sandy clay loam  0.28 26.8 o]
Sandy loam 0.3 8.8 : 0.2 ? ; ®
) 0 . . .
0 1 2 @ 30 40
- _ %Clay  y=0,0205+0.0694
. R?=0.2668

Data were obtained from Table 3, p. 26 and Appendix A, p. 43 of the study report.




Chemical: BSTCA
PC Code: 118205
MRID: 45830802
Guideline No: 163-1
[ sa Kads |
Sand 019 Kads vs. % Organic carbon
Silt loam 1.5
Clay loam 0.61 5 '
Loam 4 d
Silty clay toam .44 g3
Silty clay loam 0.72 £, :
Sandy clay loam 0.085 ,
Sandy loam ' ! N
0 +—% . >~
o I 2 . 3
o woc. Y=0.1033x+0.8208
: - #=0.1323
Sail - Kads " pH .
Sand 0.19 . 56 Kads vs. pH
Silt loam 1.5 . 5.8
Clay loam - 0.61 8.5 5 ,
Loam 4 ®
Silty clay loam | 44 6.2 3
Silty clay loam 0.72 6.2 5 Py .
Sandy clay loam 0.085 .8 '
Sandy loam 11 H _
‘ 0 +8— —
‘55 , L s '
. pH y = 0.0845x + 6.0417 |
“ . r* = 0.0621
|| Soil Kads % clay
| Sand 0.19 4 Kads vs. % CIay
Silt loam 15 24 _ '
Clay loam © 0.61 34 5 Py
Loam - 4 =
Silty clay loam 4.4 32.8 § 3
Silty clay loam . 0.72 28.8 x2 —
+ I Sandy clay lcam 0.085 26.8 1 ‘—L/;
Sandy loam ' 0 ‘/- —_—

10 15 20 25 30 as
% Clay y=0.061x-0.278
RZ=0.1703

Data were obtained from Table 3, p. 26 and Appendix A, p. 48 of the study report.




Chemical: BSTCA

. PC Code: 119031
MRID: 45830802
Guideline:

163-1 -

MS538 Sand- Adsorption

Initial soln ~ Volume of  Concen in soin
concen (C;) soln (V,)  after equil (Ceq)
0.2 10 0.18

10 0.18

0.2

o M557 Siit loam- Adsorption

Initial soln  ‘Volume of  Concen in soln
concen (C,) - soin(V,) after equil (Ceq)
0.2 10 0.07

10 0.06

0.2

M562 Clay loam- Adsorption

Initial soin -~ Volume of Concen in soln
concen (C,) sain (V,) after equil(Coq)
0.2 10 0.06
0.2 10 - 0.06

MS570 Silty clay loam- Adsorption

Initial soln  Volume of Concen in soin
concen (C,) soln(V,) after equil (Ceq)
0.2 10 0.04
0.2 10 0.04

MS71 Siity clay loam- Adsorption

Volume of Concen in soin

- Initial soln
- concen (C,) . soln (Vo)  after equil (Ceq)
0.2 10 0.08
0.2 10 0.08

MS572 Sandy clay loam- Adsorption

Initial soln  Volume of Concen in soin
concen (C,) soln (V,) after equil {Coq)
0.2 10 0.08
0.2 10 0.07

- Volume of

soln (V,).
10
10

Volume of

soin (V)
10 -
10

Volume of
soln (V,)
10
10

Volume of
soln (V,)
10
10

Volume of
saln (V,)
10
10

Volume of

saln (V)
10
10

Dry mass of [(CoVa)'(CquO)]Isoil_- :

sorbent {(m) mass
5 0.0400
5 0.0400

= Kd

- 0.2222

0.2222

0.2222

Dry mass of [(CoVo~(CeqVy)l/soil
sorbent {m) mass
5 0.2600
] 0.2800
Dry mass of {(CoVoy{(CoqVy)lisoil
sorbent {m) mass
0.2800
5 0.2800
Dry mass of HCoVoy(CeqVoylisoail
sorbent (m) mass
0.3200
5 0.3200
Dry mass of  [(CoVH{CogVo,l/soll
sorbent (m) mass
0.2400
5 0.2400

Kd
3.7143
4.6667
4.1905

Kd
4.6667
4.6667
4.6667

Kd
8.0000
8.0000

Kd
3.0000
3.0000
3.0000

Dry mass of KCoVo(CegVylisoil.

sorbent {(m) mass
5 0.2800
5 0.2600

Data were obtained from Appendix A, p. 48 of the study report. *

Kd
4.6667
3.7143

4.1905

AVG

AVG

AYG

AVG




BST

Chemical:

PC Code: 119031
MRID: = 45830802
Guideline: 163-1

M538 Sand- Adsorption

Initial soln  Volume of Concenin soin
concen (C,) soln{V,} after equil (Cs)
0.2 10 0.15

0.14

0.2 10

M557 Silt loam- Adsorption

Initial soln  Volume of Concenin soln
concen (C,) soln(V,) after equil (Cy)
. 0.2 10 0.17
: 0.2 10 0.17

M562 Clay loam- Adsorption

initial soln  Volume of Concen in soln

concen (C,) soln (V,)  after equil (Cg)
0.2 10 0.19
0.18

0.2 10

. M563 Loam- Adsorption

Volume of Concen in soin

Initial soln
concen (C,) soin(V,) after equil (Cyq)
0.2 10 0.03
. 0.2 10 0.03

MS70 Silty clay loam- Adsorption

Initial soln”  Volume of  Concen in soln
concen (C,) . soln (V,)  after equil (Cyq)
0.2 10 0.16
0.2 10 0.16

Volume of
soln (V,)
10
10

Volume of
soln {V,)
10
10

Volume of

- soln (V)

10
10

Volume of
soln (V)
10
10

Volume of

soln (V,)

10
10

Dry mass of
sorbent {m)
5
5

Dry mass of
sorbent (m)
5
5

Dry mass of
sorbent{m)
5
5

Dry mass of
sorbent (m)
5 .
5

Dry mass of

sarbent{m)

5

+ Data were obtained from Appendix A, p. 48‘6f the study report.

"

HCNVeHCaVallisoil

mass
0.1000
0.1200

HCoVey-{CaqVoplisoil
mass
0.0600
0.0600

HCoVeoy{(CeqVoyl/soil
mass
0.0200
0.0400

[(CoVay-{CeqVeyVsoil
mass
0.3400
0.3400

{(CoVo{CagVeyl/soil
mass
0.0800
0.0800

Kd
0.6667
0.8571
0.7619

Kd -
0.3529
0.3529
0.3529

Kd
0.1053
0.2222
0.1637

Kd

- 11.333

11.333
11.333

-Kd
0.5000
0.5000

AVG

AVG

AVG

AVG




Chemical:

BST -
- PC Code: 119031
MRID: 45830802
. Guideiine: 163-1

M571 Silty clay loam- Adsorption

Initial soln ~ Volume of
concen (C,) . soln(Vy)  after equil (Cyq).
0.2 10 - 02
10 0.19

0.2

M572 Sandy clay‘lo'am- Adsorption

Initial soin  ~ Volume of  Concen in soin
. concen (C.) soln(V,) after equil (Cyq)
: 0.2 10 0.16
0.2 10

0.18

M573 Sandy loam- Adsorption

Initial soln ~ Volume of Concen in soln

" concen (C,). soln(V,) after equil (C,q)
0.2 10 0.03
0.2 10 0.03

-Concen in soin

Volume of
soln (V,)
10
10

Volume of
soln (V,)
10
10

Volume of
soln {V,)
10
10

+

Dry mass of
sorbent {m)
5
5.

Dry mass of
sorbent {(m)
5
5

Dry mass of
sorbent (m)
5
5

Data were obtained from Appendix A, p. 48 of the study réport.

[{CoVey{CogVoyl/soit
mass
0.0000
0.0200

Kd
0.0000
0.1053

0.0526

{CoVoACagVeysoil
mass
0.0800
0.0400

{CoVoy{CeqVoyl/soil
mass
0.3400
0.3400

Kd
0.5000
0.2222

7 0.3611

Kd
11.333
11.333
11.333

AVG

AVG

AVG




Chemical:
PC Code:
- MRID:

Guideline;

5-OH-XDE-638

119031 -
45830802
163-1

' M538 Sand- Adsorption

Initial soln
.concen (C,)
0.2
0.2

Volume of  Concen in soln
soin (V,)  after equil {C,)
0. 0.19
10 - 0.19

MS57 Silt loam- Adsorption

Initial soln
concen (C,)
0.2
0.2

Volume of Concen in soln
soin (V)  after equil (C,q)
10 0.16 -

10 0.16

M562 Clay loam- Adsorption

Initial soln
concen (C,)
0.2
0.2

Volume of Concen in soln

soln (V)  after equil (Cyq)
10 . 0.15
10 - 0.16

M563 Loam- Adsorption

Initial soin
concen (C,)
0.2
0.2

Volume of Concen in soin

soln {V,)  after equil {C,,)
10 0.12
10 0.12

M570 Silty clay loam- Adsorption

" Initial soln
concen (C,)
0.2
0.2

Volume of Concen in soln

- soln (Vy)  after equil (C,q)
10 0.11
10 0.11

Volume of

soin {V,)

10
10

Volume of

soin (V)

10
10

Volume of

soin (V,)

10
10

Volume of

soln (V,)
10 -
10

Volume of
soln {V,)
10
10

Dry mass of
sorbent {m)
5
5

Dry mass of

sorbent (m)
5
5

Dry mass of
sorbent (m)
5
5

Dry mass of

sorbent (m)

5.
5

{CoVol(CeqVo)l/soil

mass
0.0200
0.0200

HCoVay{CagVorlsoil

mass
0.0800
0.0800

HCVoH{CeqVo)soil

mass
0.1000
0.0800

HCVar{CaqVoVsoil

mass
0.1600
0.1600

Dry mass of  {{CoVej(CeqVoylfsoil

sorbent (m) .

5

* Data were obtained from Appendix A, p. 43 of the study report.

mass
0.1800
0.1800

Kd
0.1053
0.1053 |
0.1053 AVG

Kd
0.5000
0.5000
0.5000 AVG

Kd
0.6667
0.5000
0.5833 AVG

Kd
1.333°
1.333
1333 AVG

Kd
1.6364
1.6364




Chemical:  5-OH-XDE-638
- PC Code: 119031

MRID: 45830802
Guideline: 163-1

M571 Silty clay loam- Adsorption

Initial soln  Volume of Concen in soln
concen (C,)  soin (V,) after equil (Cy,)
0.2 10 0.16
0.2 10 0.16

M572 Sandy clay‘loam- {\dsorption

Initial soln~ Volume of ~ Concen in soin
concen (C,) soln(V,)  after equil (Cyq)
0.2 10 0.16

0.2 10 - 0.16

M573 Sandy loam- Adsorption

Initial soln  Volume of Concen in soln
concen (C,)  soln (V,) - after equil (Ceq)
0.2 .10, 0.18
0.2 10 0.18

Volume of
soln {V,)
10
10

-Volume of .
soln {V,)
10 .

10

Volume of
soln (V)
10
10

Dry mass of
sorbent {m)
5
5

Dry mass of
sorbent (m)
5
5

Dry mass of

sorbent (m) -

5.
5

Data were obtained from Appendix A, p. 43 of the study report.’

HCoVer(CoqVai¥soil

mass
0.0800
0.0800

[(CeVey{CeqVo)lsail _‘

mass
0.0800
0.0800

HCoVey{CoqVolisail
mass .
0.0400
0.0400

" Kd

- 0.5000

0.5000

10.5000 AVG

" Kd
0.5000
0.5000

-0.5000 AVG."

Kd
0.222
0.222

0222 AVG'




Chemical: 5-OH-XDE-638
PC Code: 119031

MRID: 45830802
Guideline: 163-1

Table 4/6 Adsorption soil

M538

0.4 0.025
0.4 0.028
AVG 0.0265

STDEV ° 0.0021

MS57
0.049
0.054
0.0515
0.0035

Ms62 .

0.074
0.067
0.0705
0.0048

MS563

0.122
0.119

0.1205
0.0021

MS570
0.158
0.159
0.1585

0.0007

Data were obtained from Appendix A,'p. 44 of the study report.’

Table §  Adsorption supernatant -

- M538

0.4 93.6
04 925
AVG 83.05
STDEV 0.78

Table § Extracted

MS38
0.4 5.9
0.4 8.7
AVG 6.30
STDEV 0.57

Table 5 Combusted

MS38
0.4 0.3
0.4 - 0.3
AVG 0.30
STDEV 0.00

Data were obtained from Table 6, p. 29 of the study report.

M557
83.7
83.6

83.65

- 0.07

M557
11.7
12.9

12.30
0.85

MSS7
1.5
1.5

1.50

0.00

M562
75.7
80.1

77.90
3.1

M562
17.9
16.2

17.05
1.20

MS62
14
1.6

1.50
0.14

MSE3

64.2
64.9
64.55
0.49

M563
29.5

. 287

29,10

. 0.57

M563
2.7
2.3

2.50

0.28

M570
58.5
57.4

57.95
0.78

MS70
38.2
38.2

38.20
0.00

M570
1.3
1.5

1.40
0.14

M571

0.062

0.063
0.0625
0.0007

M571
81.1
80.9

81.00
0.14

M571
151

. 182

15.15
0.07.

M571

1.7
1.6
1.65
0.07

Ms572
0.044
0.046
0.0450
0.0014

M&72
82.6
824

82.50

- 0,14

MS72
10.5
1.1

10.80
0.42

MS72
1.9
11

150

0.57

MS73

0.054

0.051
0.0525
0.0021

_MS573
" 86.1

87.2
86.65
0.78

M573
13
12.2
12.60

057

M573
0.3
0.5

0.40
0.14




Chemical:
_PC Code:
MRID:
Guideline:

Tabie 5

0.4
0.4
- AVG
STOEV

Data were obtained from Table 6, p. 29 of the study report.

5-0OH-XDE-638
119031
45830802
163-1

Recovery

ME38
890.8
99.4

99.60
0.28

M557
26.9
98
97.45
0.78

Table 6 Adsarption supernatant

0.4

0.4
AVG
STDEV

M538
0.19
0.19 -

0.1900

0.0000

Table 6 % Adsorption

0.4
0.4
AVG
STDEV

MS38
6.25

7 .
6.63
0.83

MS557
0.16

0.16

0.1600
0.0000

M557
12.25
13.5
12.88
0.88

M562
95.1

-97.9

96.50
1.98

M3562
0.15
0.16

- 0.1550

0.0071

M562
18.5
16.75
17.63
1.24

MS63
964
95.9

86.15
0.35

M563
_ 012

0.12
01200
0.0000

MS63
. 30.5
2975
30.13
0.53

M570
97.9
97.1
97.50

-0.57

M570

0.11

0.11
0.1100

- 0.0000

M570
39.5
39.75
39.63
0.18

Data were obtained from Appengix A, pp. 43-44 of the study report.

Table 8d
AVG

Table 8d

AVG

Ky 5-OH-XDE-638

M538
0.13 :
0.18
0.14

; 5-OH-XDE-638

M538
32
37

34.5

M557
0.31
0.34

0.325

MS57

32
35

335

Mse2:
- -0.49
0.42
0.455

M562
20
17

18.5-

MSE3 -

1.05
1.01
1.03

M563
38
37

375

Data were obtained from Table 5, p. 28 of the study report.

M570

1.41
1.44
1.425

MS570
142
145

143.5

M571

- 97.9

87.6
97.75
0.21

M571

0.16

0.16
0.1600
0.0000

M571
15.5
16.75
15.63
0.18

MS71 -

0.4
0.4
0.4

M571
41
42

41.5

M572
85.1
94.6

94.85

035

ME72
0.16
.0.16

0.1600

- 0.0000 .

M572
11
11.5

" 11.25

0.35

ME&72
0.27
0.29

0.28

MS572
17
18

17.5

MS73.

99,5
'99.8

9965
021

M573

0.18

0.18
0.1800
0.0000

MS573
13.5
12.75
13.13

. 083

MS73
0.31
0.28

0.295

MS573
36
33

345




-Chemical:
PC Code:
MRID:
Guideline:

Table 4/6
04
0.4
AVG
STDEV

Table 4/6

® o

0.4
AVG.
STDEV

'Data were obtained from Appendix A, p. 49 of the study report.

Table 5

04
04
AVG
STDEV

Table 5

L}

0.4
04
AVG
STDEV

Table 5

0.4

04

AVG
STDEV -

BSTCA/BST

119031
45830802
163-1

Adsorption soil BSTCA

M538
0.035
0.031 .
0.0330
0.0028

M557
0.115
0.082

0.0985
0.0233

Adsorption soil BST

- M538
0.02
0.021

0.0205

0.0007

Adsorption supernatant

m538
922 ¢
80.4
91.30
1.27

Extracted

M538
7.6
7.
© 7.30
0.42

Combusted

M538
0.1
0
0.05
- 0.07

MS57
0.084
0.118

0.1010
0.0240

M557
€9.4
70.1

69.75
0.49

M557
26 °

26.6
26.30
0.42

- MS557

1.3
1.1
1.20
0.14

MS62
0.039
0.035

0.0370

0.0028

M562

0.081
0.076
0.0785
0.0035

M562
76.2
755

75.85
0.49

M562
174
16.3

16.85
0.78

Mms62
1.2
1.2

1.20
0.00

M563

0

0
0.0000
0.0000

M563
0.016
0.015
0.0155
0.0007

M563
73.6
72.3

7295

0.92

M563
18.1
16.9

17.80
0.85

M3563 .

4.3
35

3.90

0.57

- Data were obtained from Table 8, p. 31 of the study report.

- M570
0.162
0.202

0.1820
0.0283

M570
0.157
0.111
0.1340
0.0325

MS&70
54.3
53.4

53.85 -

0.64

M570
379
36.8

37.35
0.78

M570
0.5
0.3

0.40
0.14

M571

0.056

0.056
0.0560
0.0000

- MS71

0.092
0.089
0.0805
0.0021

M571
775
76.2

76.85
0.92

M571
185
19

19.25
0.35

M571
KR

3.05
0.07

M572
0.008
0.003
0.0055
0.0035

M572

0.018

0.008
0.0130

0.0071

M572
83.2
90.7

86.95

15.30

M572
4.4
1.9

3.1§

1.77

MS572
2.1
16
1.85

0.35

M573

0 .

'~ 0.0000

0.0000

MS573
0.02-
0.019
0.0195
0.0007

M573
73.7 T
74.9
74.30
0.85

MS573
22.6

2230
0.42

.



Chemical:

PC Code:
" MRID:

Guideline:

Table 5

04
0.4
AVG
STDEV

BSTCA/BST

119031

45830802 )

163-1 : o

Recovery
M538 M557 M562
99.8 96.8 94.8
974 . 97.9 93
98.60 97.35 93.90
1.70 0.78 1.27

MS63

96.1

92.7
94.40
2.40

Data were obtained from Table 8, p. 31 of the study repbrf.

Tabie &

04
04
AVG
STDEV

Table 6
0.4

0.4
AVG

STOEV -

Table 6 -

04
0.4
AVG
STDEV

Table 6

04
0.4
AVG
STDEV

Adsarption sdpernatant BSTCA

M538 MS57 M562
0.18 007 0.06
0.18 0.06 0.06

0.1800 . 0.0650 0.0600
0.0000 0.0071 0.0000

Adsorption supernatant BST

M538 MS557 Ms62

0.15 0.17 0.19
0.14 0.17 0.18
0.1450 0.1700 0.1850
0.0071 0.0000  0.0071
% Adsorption BSTCA
M538 MS§7  MsS62
8.75 28.75 9.75
7.75 20.5 8.75
8.25 24.63 9.25
0.71 5.83 0.71
% Adsorption BST
M538 M557 M562
5 21 20.25
525 - 295 19
5.13 25.25 19.63
018 6.01 0.88

MS63
0
0
0.0000
0.0000

M563
0.03
0.03

0.0300

- 0.0000

‘M563
4
3.75
3.88
0.18

M570

926

90.5
91.55
1.48

MS70 .

0.04

0.04

0.0400

0.0000

MS570

. 0.16

0.16
0.1600
0.0000

MS70
40.5
50.5

- 45.50

7.07

M570
39.25
27.75
33.50
8.13

. Data were obtained from Appendix A, pp. 46-49 of the study report.

M571
100.2
98.2°

99.20
1.41

M571
0.08

0.08 .

0.0800
0.0000

MS571

0.2

0.19
0.1950

0.0071

MS71

14
14
14.00

- 0.00

MS71

23
22.25

- 22.63

0.53

M572
89.7 .
942
91.95
318

M572

- 0.06

0.07

0.0650
0.0071 -

M572
0.16
0.18

0.1700

0.0141

M572

0.75
1.38
0.88

. M5T73
..96.6
975
97.05
084

MS73

0.0000

0.0000

M573
0.03
0.03

0.0300
Q.0000

- M573

475
4.88
0.18



Chemical: BSTCA/BST
PC Code: 119031
MRID: 45830802
Guideline: 163-1

Table8b Ky,BSTCA

M538
0.2
0.17 -
AVG 0.185

Table 8b K. BSTCA-

M538
49
43
" AVG 46

Table8c K, BST

- M538

0.13

0.14

AVG 0.135

Table 8¢ Koe BST

- MG38
33
35
AVG 34

.M557

1.75

1.28

1.515

M557

181
132
156.5

MS&57
0.5
0.68
0.59

M557

51
70
60.5

MS62
0.63
0.58

0.605

M362
26
24
25

M562
0.43
0.41
0.42

M562
18
17

17.5

M563

M563
0.56
0.53

0.545

M363
21
20

205

Data were obtained from Table 7, p. 30 of the study report.

M570
3.84
4.95

4.395

M570
368
500

MS70
0.98
0.7

0.84

M570
99
71
85

M571
0.74
0.7
0.72

M579

76
72

74

MS&71-

0.47
047
047

M571

© 48

49
485

M572
. 0.2
0.05
0.085

M572
0.11
0.04

0.075

 M572
7
3
5

M573

" M573

0.62
0.6
0.61

M573
72
£§9

70.5




Attachment 2

Structures of Parent and Transformation Products



Penoxsulam

TUPAC name:

CAS name:

CAS No:

3+(2,2-Difluoroethoxy)-N-(5,8-dimethoxy(1,2,4]triazolo[1,5-c]pyrimidin-

- 2-y)-0,0,0-trifluorotoluene-2-sulfonamide

2-(2,2-Difluoroethoxy)-N-(5,8-dimethoxy[1,2,4]triazolo[1,5- c]pynmxdm-
2-yl)-6- (mﬂuoromeﬂ)yl)benzenesﬂfonannde
219714 96-2

Unlabeled




[Phenyl-U-"C] label

/CH3
@)
>—::.-N
—~N /
| 2
H\N ~N O—'CH:|

- *'Position of tﬁe radiolabél.




5-OH-XDE-638

IUPAC name: 6-(2,2-Diﬂuqroethoxy)-N-(’S,6¥dihydro-8-methoxy-5-oxo-s-triazolo[ 1,5-
‘c]pyrimidin-2-y1)-0,0,0-trifluoro-o-toluenesulfonamide _
CAS name: (2,2-Difluoroethoxy)-N-(5,6-dihydro-8-methoxy-5-oxo[1,2,4]triazolo[1,5-
c]pyrimidin-2-yl)-6-(triflucromethyl)benzenesulfonamide
CASNo:  NA
Unlabeled

* Position of the radiolabel.




BSTCA

IUPAC name: 3-[6-(2,2-Difluoroethoxy)-U D,U-(mﬂuoro-o-toluenesulfonanudo]-s-tnazole-s-
carboxylic acid

CAS name: 3-[[[2- -(2,2- -Difluoroethoxy)- 6—(tnﬂuoromethyl)phenyl]-sulfonyl]ammo] -1H-
- . 1,2,4-triazole-5-carboxylic acid
CAS No: NA

Unlabeled

H
! o
=4
V/
H\N/ ~N ~ OH
- .
Ao
F O F
- F

* Position of the radiolabel.




BST

IUPAC name: 6-(2,2-Difluoroethoxy)-1,0,0-trifluoro-N-s-triazol-3-yl-o-toluenesulfonamide
- CAS name: 2-(2,2-Difluoroethoxy)-N-1H-1,2 4-triazole-3-yl-6-

(trifluoromethyl)benzenesulfonamide

CAS No: NA

Unlabeled

H
/
NN

Ho A7

[Triazolopyrimidine-2-"C] label

‘f Position of the radiolabel.




BSTCA~methyl

IUPAC name: Methyl 3-[6-(2,2- diflucroethoxy)-0,0 EI-tnﬂuoro-o—toluenesulfonanudo]—s-

triazole-5-carboxylate

CAS name: Methyl! 3-[[[2-(2,2- dlﬂuoroethoxy)-6—(tnﬂuoromethyl)phenyl]sulfonyl]ammo]-
' 1H-1,2,4-triazole-5-carboxylate

CAS No: NA '

BSA

IUPAC name: 6-(2,2-Difluoroethoxy)-0,0,0-trifluoro-o-toluenesulfonic acid
CAS name: 2-(2,2-Difluoroethoxy)-6-(trifluoromethyl)benzenesulfonic acid -
CAS No: NA




_5,84di0H

IUPAC name: NA ' _
CAS name: 2-(2,2-Difluoroethoxy)-6-triflucromethyl-N-(5,8-dihydroxy-{1,2,4jtriazolo{1,5-

‘ - ¢]pyrimidin-2-yl)benzenesulfonamide

CAS No: NA :

HO
>—:.'_N
4
H\N/LN/ OH
| .
j\/ 0=S=0 F
F ° F
F

TPSA

IUPAC name: NA :

CAS name: 5,8-Dimethoxy[1,2,4]tdazolo-[1,5-c]pyrimidin-2-yl-sulfamic acid
CAS No: NA _ - '

|




2-Amino TP

JUPAC name: 2-Amino-5,8-dimethoxy-s-triazolo{1,5-c]pyrimidine
CAS name: 5,8-Dimethoxy{1,2,4]triazolo[1,5-c]pyrimidin-2-amine
CASNo: NA R .

5-OH, 2-Amino TP

IUPAC pame: NA '
CAS name: 8-Methoxy[1,2,4]triazolo-[1,5-c]pyrimidin-5-ol-2-amine
CAS No: NA ‘
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2-Amino TCA

IUPAC name: NA
CAS name: 2-Amino-1,3,4-triazole-5-carboxylic acid
CAS No: NA ' '
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2-Amino-1,3,4-trigzole '
IUPAC name: NA _
CAS name: 2-Amino-1,3,4-triazole
CAS No: NA
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Sulfonamide

JUPAC name: 2-(2 2-Difluoroethoxy)-6 (tnﬂuoromethyl)-benzenesulfonarmde
CAS name: 2-(2,2- Dlﬂuoroethoxy)—6-(tnﬂuoromeﬂ1yl)-benzenesulfonam1de
CAS No: NA

Sulfonylformamidihe

IUPAC name: 2-(2,2- leluoroethoxy)-N-[(E)lmmomethyl-6-
(trifluoromethyl)beénzenesulfonamide

CAS name: 2-(2,2-Difluoroethoxy)-N- (umnomethyl-é-(tnﬂuoromethyl) benzenesulfonamxde
CAS No: NA




