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EXECUTIVE SUMMARY: ' .

The biotransformation of [triazolopyrimidine-2-"C]- and [phenyl-U-!*C]-labeled 2-(2,2-

difluoroethoxy)-N-(5,8-dimethoxy{1,2,4}triazolo{ 1,5-c]pyrimidin-2-yl}-6-

- trifluoromethyl)benzenesulfonamide (penoxsulam, XDE-638) was studied in a pond water-silty
clay sediment (water pH 6.3, organic carbon not reported; sediment pH 5.1, organic carbon
0.97%) system from Arkansas for 365 days under anaerobic conditions in darkness at 25.2 =
0.2°C. In addition, the biotransformation of ["*C]penoxsulam (both labels) was studied in a pond
water-silt loam soil (water as described above; soil pH 5.8, organic carbon 1.17%) system from
Arkansas and a distilled water-silty clay loam soil (water not characterized, soil pH 6.2, organic
carbon 0.99%) system from Italy for 120 days under anaerobic conditions in darkness at 25.2 +
0.2°C and 20.5 £ 0.02°C, respectively. Based on the water volume, [“C]penoxsulam was
applied at a nominal rate of 0.1 mg a.i./L. The sediment:water ratio used was 1:3 (50 g dry wt.
sediment:150 mL water) and the soil:water ratio was 1:2 (50 g dry wt. soil:100 mL water). This
experiment was conducted in accordance with USEPA Subdivision N Guideline §162-3 and in
compliance with GLP Standards 40 CFR, Part 160. The test system consisted of 250-mL
biometer flasks containing water-sediment/soil under static nitrogen atmosphere. Sodium
hydroxide solution in the sidearm flask was used for the passive collection of CO,. Volatile
organic compounds were not trapped. The water-sediment/soil systems were pre-incubated 29
days. Following treatment, a single treated pond water-silty clay sediment system per label was
collected after 0, 3, 7, 14, 30, 90, 181, 271 and 365 days of incubation. For the pond water-silt
loam and distilled water-silty clay loam soil systems, a single treated system per label was
collected after 0, 3, 7, 14, 30, 59 and 120 days. Water layers were filtered (0.45.pum), then
analyzed directly. Sediment/soil samples were extracted 3-4 times with acetonitrile:0.1N HCI
(90:10, v:v). Extracts were combined, with a sub-sample filtered (0.45 um) and concentrated

.prior to HPLC analysis. Water layers, sediment/soil extracts, extracted sediment/soi} and
trapping solutions were analyzed for total radioactivity using LSC. Water layers and
sediment/soil extracts were analyzed for {'*C]penoxsulam and its transformation products by

‘reverse-phase HPLC. ["“C]Compounds were identified by comparison to unlabeled reference
standards. Jdentifications were confirmed using LC/MS.

Y

Conditiong in both the water layers and sediment/soils were primarily reducing throughout the 1-
year incubation for the pond water-silty clay sediment systems and the 4-month incubations for
the pond water-silt loam and distilled water-silty clay loam soil systems. In the pond water-silty
clay sediment systems, dissblved oxygen, redox potentials and pH in the water layers averaged
1.0+ 0.8 mg/L,-109.1 £49.3 mV and 7.0 + 0.8, respectively, with an average redox potential in
the sediment of -162.9 £ 23.1 mV. In the pond water-silt loam soil systems, dissolved oxygen,
redox potentials and pH in the water layers averaged 1.4+ 1.1 mg/L, -120.7 = 75.6 mV and 8.1 +
0.2, respectively, with an average redox potential in the soil of -214.8 = 70.5 mV. In the distilled
water-silty clay loam soil systems, dissolved oxygen, redox potentials and pH in the water layers

averaged 1.4 £ 0.9 mg/L, -109.1 £ 36. 8 mV and 7.4 + 0.3, respectively, with an average redox
potential in the soil of -181.5 % 182 mV., :
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‘Both labels behaved similarly in each of the three systems. Overall recoveries of radiolabeled
material (both labels) averaged 101.2 + 4.4% (range 91.7-109.4%)) of the applied for the pond
~water-silty clay sediment systems, 100.7 + 7.2% (92.4-1 17.7%) for the pond water-silt loam soil
systems and 97.4 + 5.1% (89.8-107.7%) for the distilled water-silty clay loam soil systems, with
no consistent decrease in material balances over the study duration for any system. Following
application of ["‘C]penoxsulam to the water layer, ['“Clresidues (both labels) partitioned into the
silty clay sediment with average distribution ratios (water:sediment) of 4:1 at day 0, 2:1 at |
week, 1:1 at 2-4 weeks and were 1:2-3 thereafter (up to 1 year). For the two water-soil systems
(pond water-silt loam, distilled water-silty clay loam), {"“Clpenoxsulam residues (both labels)
partitioned from the water layer into the soil with average distribution ratios of 4:1 at day 0, 2:1
at 1 week, 1:1, at 2-4 weeks and were 1:2 at 2-4 months. :

In pond water-silty clay sediment systems, [“C)penoxsulam (both labels) in the total system
decreased from 97.3-100.5% of the applied at day 0 to 58.0-69.7% at 3 days, 31.4-32.3%at 1

week, 7.1-10.8% at 2 weeks, 1.1-1.7% at 1 month and was not detected thereafter. In the water
layer, ["“C]penoxsulam decreased from 77.2-83.2% at day 0 to 42.7-54.6% at 3 days, 21.9-22.7%
at 1 week, 5.1-7.7% at 2 weeks, 1.1-1.3% at 1 month and was not detected thereafter, while in the

sediment, ["“C]penoxsulam decreased from 17.3-20.1% at day 0 t0 9.5-9.6% at 1 week, 2.0-3.1%
at 2 weeks and was <0.4% at 1 month.

In pond water-silt loam and distilled water-silty clay loam soil systems [*“Clpenoxsulam (both
labels) in the total systems decreased from 96.8-100.0% of the applied at day 0 to 33.7-51.5% at
1 week, 12.2-29.1% at 2 weeks, 1.9-10.8% at 1 month, 0.2-2.4% at 2 months 'and was <0.6% at
study termination (4 months). In the water layers, ["“Clpenoxsulam decreased from 75.5-84.2%
at day 0 to 27.1-38.9% at 1 week, 9.9-22.0% at 2 weeks, 1.4-8.7% at ] month, <2.0% at 2
months and was <0.6% at study termination. In the soils, ["“Clpenoxsulam was detected at 15.2-

21.9% at day 0, 6.3-12.6% at 1 week, 2.3-7.1% at 2 weeks, 1.7-2.1% at 1 month and was <0.4%
thereafier. ‘ o :

Based on first-order linear regression analysis, [“C]penoxsulamﬂ)oth‘]abels) dissipated from the
watgr Jayer, sediment/soil and total system with calculated half-lives of ca. 5 days in the pond

water-silty.clay sediment systems, ca. 10 days in the pond water-silt loam soil systems, and 5-9
days inthe distilled water-silty clay loam soil systems., ' '

For both labels, two major rionvelatile transformation products, 2-(2,2-difluoroethoxy)-N-(5,6-
dihydro-8-methoxy-5-oxo[ 1 »2,4]triazolo[ 1,5-cJpyrimidin-2-yl)-6-
(trifluoromethyl)benzenesulfonamide (5-OH-XDE-638) and 3-[[[2-(2,2-diflucroethoxy)-6-
(triﬂuoromethyl)phenyl]sulfonyl]amino]-lH- 1,2,4-tnazole-5-carboxyhe acid (BSTCA), were
detected in all three systems. Two additional major products, 2-(2,2-difluoroethoxy)-6-
tn'ﬂuoromethyl—N—(S,S-dihydroxy-{1 ,2,4]triazolo[1,5 -c]pyrimidin-2-yl)benzenesulfonamide (5,8-
diOH) and methyl 3-[[[2—(2,2-diﬂuoroethoxy)-6-(triﬂ_uoromethyl)phenyl]sulfonyl]amino]-lH-

1,2,4-triazole-5—¢arboxylate (BSTCA-methyl), were detected in the pond water-silty clay ' @
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sediment systems (both labels), with BSTCA-methyl detected as a minor product in both water-
soil systems. One minor product for both labels in all three systems was 2-(2,2-difluoroethoxy)-
N—1H¥1,2,4-triazole-3—yl-6-(trif]uoromethyl)benzcnesulfonamide (BST). Identifications of 5-
OH-XDE-638, BSTCA, 5,8-diOH and BST were confirmed via LC/MS. BSTCA-methyl was
only identified by comparison to the HPLC retention time of reference standard due to instability
during isolation procedures. In addition, LC/MS analysis of one unidentified HPLC fraction
(maximum 12.2% and 13.4% of applied in water layer and total system, respectively, of pond
water-silty clay sediment systems; <3.9% in sediment/soil of any system) detected at least four
compounds, three tentatively ideritified as 3-[{[(3-,4-, or S-hydroxy)-z-(2,2-diﬂuoroethoxy)-6-
(triﬂuoromethyl)phenyl]sulfonyl]amino]-lH-l,2,4-txiazole-5-carboxylic acid (OH-BSTCA), 2-
[[(S-hydroxy-S-methoxy[1,2,4]triazolo[1,5-c]pyrimidin-2-yl)mnino]sulfonyl]-3-(2,2,2-
trifluoroethoxy)benzoic acid (PCA-5-OH-XDE-638) and (3-, 4-, or S-hydroxy)-2-[[(5-hydroxy-8-
methoxy[1,2,4]tirazolo[1 ,5-c]pyrimidin-2-y1)amino]sul'fonyl]-3-(2,2,2-t1'iﬂuoroethoxy)bcnzoic
acid (PHCA-5-OH-XDE-638) plus an unidentified compound of 464 m.w,

In pond water-silty clay sediment systems {both labels), 5-OH-XDE-638 was detected in the"
water layer, sediment and total system at maximums of 27.2-27.5% (2 weeks), 11.9% (1 week)

and 38.5-37.5% (2 weeks), respectively, then was not detected at 3-12 months, except for two
detections of 1.2% and 6.1% at 1 and 9 months, respectively, in [triazolopyrimidine-2-"C}-label
treated water. BSTCA increased to 20.3-30.5% at 3 months in the total system (16.5-25.4% ini
water, 3.8-5.1% in sediment) and was 21.1-21.3% (19.6-19.9% in water, 1.4-1.5% in sediment)
at study termination, BSCTA-methyl increased to 11.1-14.6% at 2 weeks in the total system
(8.5-10.5% in water, 2.6-4.1% in sediment), then was 12.1-12.7% at 1 month (11.8-12.1%in
water, <0.9% in sediment) and not detected thereafter. 5,8-diOH was a maximum 10.7-11.3% at
1 year in the total system (9.4-9.7% in water, 1.3-1.6% in sediment). BST increased 10 3.6-6.0%
at 1 month in the total system (2.9-3.2% in water, 0.7-2.8% in sediment) and was <2.8% (<1.8%
in water, $1.2% in sediment) thereafter. Extractable ["Clresidues increased from 18.6-21.2% of-
the applied at day 0 to 27.2-28.3% at 1 week, then decreased to 5.0-6.3% at 1 year, while
nonextractable [“CJresidues increased from 0.8-5.1% at 0-3 days to 58.4-68.6% at 6-9 months

. days and were 50.2-58.3% at study termination. Organic matter fractionation of 1-year extracted
sedtment found 16.8-1 8.1%, 32.8-39.5% and 0.6-0.7% of the applied associated with the humin,

fulvie'acid,and humic acid fractions, respectively. At study termination, volatilized 'CO, totaled
<1.7%.of the applied. .

In pond water-silt loam soil systems (both labels), 5-OH-XDE-638 was detected in the water
layer, soil and total system at maximums 0f32.1-32.3% (1 month), 9.6-10.5% {2 weciés) and
40.8-42.4% (1 month), respectively, and was 1 1.2-15.8%, 3.1-4.4% and 14.3-20.2%,
respectively, at study termination. BSTCA was detected in the water layer, soil and total system
at maximums of 14.2-19.2%, 3.5-4.1% and 17.7-23.3%, respectively, at study termination.
BSCTA-methyl was detected only once in 1-month [triazolopyrimidine-2-'“C]-1abel treated water
at 4.9%. BST was detected in the tota] system at maximums of 2.4-3.4% (1.9-2.7% in water,
0.5-0.7% in soil) at 2 weeks and was <1.8% (<1.8% in water, <0.9% in soil) thereafter.
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Extractable ['*C]residues increased from 16.1-16.6% of the applied at day 0 to 21.8-27.8% at 3-7
days, then decreased to 9.3-9.5% at 4-months, while nonextractable ["“CJresidues increased from
0.5-0.7% at day 0 to 44.6-51.6% at study termination. Organic matter fractionation of 4-month
extracted soil found 8.7-9.9%, 34.0-37.6% and 1.9-4.1% of the applied associated with the
humin, fulvic acid and humic acid fractions, respectively. Volatilized “CO, were detected at

. £0.4% of the applied at any sampling interval.

In distilled water-silty clay loam soil systems (both labels), 5-OH-XDE-638 was detected in the
water layer, soil and total system at maximums of 24.0-24.8% (2 weeks), 7.5-9.4% (1-2 weeks)
and 31.7-33.4% (2 weeks), respectively, decreasing to 4.1-4.8%, 1.2-1.4% and 5.3-6.2%,
respectively, at 2 months and was not detected at study termination. BSTCA increased to 13.9-
14.3%, 4.0-4.5% and 17.9-18.8% at 1 month in the water layer, soil and total system,
respectively, and was 13.9-14.0%, 4.4-5.1% and 18.3-19.1%, respectively, at study termination,
BSCTA-methyl increased to 2.8-6.3% at 2 -weeks in the total system (2.3-4.4% in water, 0.5-
1.9% in soil) and was not detected thereafter. BST was £4.0% in the total system (<3.1%1in
water, <0.9% in soil) at any interval. Extractable ["“C]residues decreased from 22.8-23.2% of
the applied at day O to 7.6-8.4% at study termination, while nonextractable [*C]residues
increased from 0.8-1.4% to 62.9-65.3% over the same interval. Organic matter fractionation of
the 120-day extracted soil found 10.9-11.5%, 44.1-50.6% and 3.0-9.7% of the applied associated
with the humin, fulvic acid and humic acid fractions, respectively. Sodium pyrophosphate -
extraction of acetonitrile:HCl extracted soil released up to an additional 43.8% of the applied,.

with HPLC analysis detecting up to 29.4% of the applied as BSTCA. At study termination,
volatilized "“CO, totaled <1.0% of the applied. |

A transformation pathway was proposed by the study authors. Under anaerobic conditions, the
5-methoxy group on the triazolopyrimdine ring is converted to a hydroxy group to yield 2-(2,2-
diﬂuoroethoxy)-N—(S,6-dihydro-8-methoxy-5-oxo[1,2,4]triazolo[1,5—c]pyﬁmidin-2-y])-6#
(triflucromethyl)benzenesulfonamide (5-OH-XDE-638; maximums of 24.8-32.3%, 9.4-11.9%
and 33.4-42.4% in water layer, sediment/soil and total system, respectively). ‘5-OH-XDE-638
can yield either 2-(2,2-diﬂuoroethoxy)-6-trif]uoromethyl-N'—(S,8_-&1ihydroxy-[ 1,2,4]triazolo[1,5-
¢]pyrimidin-2-yl)benzenesulfonamide (5,8-diOH;-9.7%, 2.6% and 11.3% in water, sediment/soil
and total system, respectively) or methyl 3-{[[2-(2,2-difluoroethoxy)-6-
(trifluoromethyl)phenyl]sulfonyl]amino]-1H-1 .2,4-triazole-5-carboxylate (BSTCA-methyl; 4.4-
12.1%, 1.9-4.1% and 6.3-14.6% in water, sediment/soil and total system, respectively). BSTCA-
methyl then degrades to 3-[{[2_—(_2,2-diﬂuoroethoxy)-6-(triﬂuoromethyl)phenyl]sulfonyl]amino]-
1H-1,2,4-triazole-5-carboxylic acid (BSTCA; 14.3-25.4%, 4.1-5.1% and 19.1-30.5% in water,
sediment/soil and total system, respectively) which then yields 2-(2,2-diftuoroethoxy)-N-1H-
1,2,4-triazole-3-yl-6-(trifluorom=thyl)benzenesulfonamide (BST; 2.7-3.2%, 0.9-2.8% and 3.4-
6.0% in water, sediment/soil and total system, respectively '

Ina sﬁpplei'nental experiment, the presence of penoxsulam, at 0.1 ug/L, had no impact on the
microbial viability of the water-sediment/soil systems.
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Results Synopsisi

System: Pond water-silty clay sediment from Arkansas.

Half-life (0- to 30-day data) in water: 4.9 days (* = 0.972).

Half-life (0- to 14-day data) in sediment: 4.7 days (r* =0.945). . .

Half-life (0- to 59-day data) in total system: 4.8 days (4.3 to 5.4 days at the 90% confidence
-' interval; = 0.981). : .

Major transformation products: 2—(2,2—Diﬂuoroethoxy)-N-(5,6-dihydro-S-methoxy-s-

_ : 0xo[1,2,4]triazolo[1,5-c]pyrimidin-2-y1)-6- '
(trifluoromethyl)benzenesulfonamide (5-OH-XDE-638).
3-[[[2-(2,2-Diﬂuoroethoxy)-6-(triﬂuoromethyl)phenyl]-
sulfonyl]amino}-1H-1 »2,4-triazole-5-carboxylic acid (BSTCA).
2-(2,2-Diﬂuoroethoxy)-6-triﬂu_oromethyl—N-_(S ,8-dihydroxy-
[1,2,4]triazolof1 ,5-c]pyrimidin-2-yl)benzenesulfonamide (5,8-

- diOH). -
Methyl 3-[[{2-(2,2-difluoroethoxy)-6-
(triﬂuoromethyl)phenyl]suIfonyl]amino]~1H-1,2,4-triaz’ole-5-
_ carboxylate (BSTCA-methyl).
Minor transformation products: 2-(2,2-Difluoroethoxy)-N-1 H-1,2,4-triazole-3-y]-6-
(trifluoromethyl)benzenesulfonamide (BST).
2 ’ '

System: Pond water-silt loam soil from Arkansas. .

Half-life (0- to 59-day data) in water- 10.5 days (r* = 0.978).

Half-life (3- to 59-day data) in soil: 10.4 days (* = 0.980).

Half-life (0- to 59-day data) in'total system: 10.5 days (9.6 to 11.6 days at the 90% confidence -
: Interval; r? = 0.983).

_ Major transformation products: 2-(2,2-Diﬂuoroethoxy)—N-(5,6¢dihydro-8-methoxy—5-

W oxo[l,2,4]triazolo[1,5—c]pyrimidin-2-yl)-6-
-, (trifluoromethyl)benzenesulfonamide (5-OH-XDE-638).
- 34 [[2-(2,2-Diﬂuoroethoxy)-6-(triﬂuoromethyl)ph_enyl]-

suifonyl]amino]*lH-l,2,4-triazo]e-5-carboxy1ic acid (BSTCA).
Minor transformation produéts: +#2-(2,2-Difluoroethoxy)-N-1H-1 ,2,4-triazole-3-yl-6-

(trifluoromethyl)benzenesulfonamide (BST).

Methyl 3-{{[2-(2,2-difluoroethoxy)-6- ‘

(trifluoromethyl)phenyl) sulfonyl]amino]-1H-1,2,4-triazole-S-

carboxylate (BSTCA-methyl).

Co,. . -
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System: Distilled water-silty clay loam soil from Italy.

Half-life (0- to 30-day data) in water: 5.3 days (2 = 0.997).

Half-life (0- to 59-day data) in soil: 8.7 days (r’ = 0.897).

Half-life (O- to 59-day data) in total system: 6.6 days (6.0 to 7.3 days at the 90% confidence
' ‘ interval; I = 0.979). '

Major transformation products: 2-(2,2-Diﬂuoroethoxy)-N—(S,6—dihydro-8-methoxy—5-

- oxo[1,2,4]triazolo[1,5-c]pyrimidin-2-y1)-6- _
(trifluoromethyl)benzenesulfonamide (5-OH-XDE-638). -
3-[{[2-(2,2—Diﬂuoroethoxy)-G-(triﬂuoromethyl)phenyl]-

- sulfonyljamino]-1H:1,2,4-triazole-5-carboxylic acid (BSTCA).
Minor transformation products; 2-(2,2-Difluoroethoxy)-N-1H-1,2,4-triazole-3-yl-6-
‘ ' (trifluoromethyl)benzenesulfonamide (BST).
Methyl 3-[[{2-(2,2-difluoroethoxy)-6- o
(trifluoromethyl)phenyl]sulfonyl}amino]-1H:1,2,4-triazole-5-
carboxylate (BSTCA-methyl).
CO,.

'Study Acceptability: The portions of this study conducted using the Arkansas pond water-silty
clay sediment system and the Arkansas pond water-silt loam soil system are classified acceptable
and can be used towards fulfillment of the anaerobic aquatic metabolism guideline, Subdivision
N Guideline §162-3, data requirements for penoxsulam. '

1
The portion of this study conducted using the Italian distilled water-silty clay loam soil system is
classified supplemental. That portion of the study is scientifically valid, but cannot be used
towards fulfillment of the anaerobic aquatic metabolism guideline, Subdivision N Guideline

§162-3, data requirements for penoxsulam because an inappropriate test water was used for the
distilled water-silty clay loam soil system.

1. MATERIALS AND METHODS

! %
GUIDELINE FOLLOWED: This study was reportedly conducted in accordance with
i USEPA Subdivision N Guidelines §162-2 and §162-3 (1982,
* .3 p.19). However, all experiments within this study were
~ actually conducted in the manner of an anaerobic aquatic
metabolism study, guideline §162-3, not as an anaerobic soil
metabolism study. The study was also concucted in
accordance with EC Directive 91/414/EEC using SETAC-
Europe Procedures for Assessing the Environmental Fate and
Ecotoxicity of Pesticides, Section 1.2. The following o g

- . . !"‘;‘t !
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deviations from USEPA Subdivision N Guideline §162-3 were
noted:

For the distilled water-silty clay loam soil systems, distilled
water, the test water used to flood the soil, is not considered
representative of a natural water that would be found at an
intended use s1te

COMPLIANCE: - This study was conducted in compliance with USEPA GLP
- . Standards 40 CFR, Part 160 (1989) and OECD Principles of
GLP (ISBN 92-64-12367-9, 1982; p.3). Signed and dated Data
Confidentiality, GLP and Quality Assurance statements and a
Certification of study authenticity were provided (pp.2-5).

A. MATERIALS:

1. Test Material: =~ [Triazolopyrimidine-2- l“C] and [phenyl-U-"“C]- labeled 2-(2,2-
difluoroethoxy)-N-(5,8-dimethoxy[1,2 ,4]triazolo[1,5-
¢)pyrimidin-2-yl)-6-trifluoromethyl)benzenesulfonamide , .
- (penoxsulam, XDE-638; pp.19-20; Figure 1, p.73). -

Chemical Structure: See DER Attachment 1.

Description: Technical, solid (p.20).

Purity: _ '

[Triazolopyrimidine-2-"C]: Radiochemical purity: 298.0% (p.20; Figure 4, p.78).

[TP-2-"C]-label: Batch No.: INV1456.

Analytical purity: Not reported.
_ Specific activity: 28.9 mCi/mmgol.
. Location of radiolabel: 2-C in triazolopyrimidine ring.

[Phenyl-Ut“C]: ' Radiochemical purity: 297.9% (p.20; Figure 3, p. 77).

{Ph-U-"“C]-label: Batch No.: INV1475,
: + . .2 Analytical purity: Not reported.
* Specific activity: 24.6 mCi/mmol.
Location of radiolabel: Uniformly in phenyl ring.

Storage conditions of

test chemicals: Not reported. '
/,.':'_‘_"_-\ .
P
($)
L s
Page 8 of 35 ~




_Data Evaluation Report on the anaerobic biotransformation of penoxsulam (XDE-638) in
water-sediment/soil system :

PMRA Submission Number {......} EPA MRID Number 45830725

Table-I:Physico-chémica] properties of penoxsulam (XDE-638).

) Parameter Values . Comments TI
o
Molecular weight: . 483 g/mol x
Water solubility: pHS: - 5.66 mg/L
‘ PHT: . 0.408 g/L
® | | pH 9: | 14661
' Unbuffered: 491 mg/L
Organic solvent _DMSO’:. 78.4 g/L ‘
sol_ubility: NMP™. 03 gL ] o
DMF?; . 39.8g/L
Acetone: - 1203gL
Acetonitrile: 153 g/L
Ethyl acetate: 323¢L |
Methanol: 1.48 p/L. : !
{ Octanol: | 0.035 g/L
@ Xylene: o017gL
| Heptane: <lpg/mL
Vapor pressure: 7.16 x 10" mm Hg At 25°C, ‘ ) : "
UV absorption: Not reported. -
[ ok:: = s
log 'I,(-“: i pHS: 1:137
' ) PH7: -0.602
PHO: | -1418
Unbuffered: -0.354
) Stability of compound at room temperature: | Not reported.

'Dimethy} sulfoxide.

*1-Methylpyrrolidone.

*N-N-Dimethylformamide. :

Data obtained from p.21; Figure 1, p.73 of the study report.
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* ° Data Evaluation Report on the anaerobic biotransformation of penoxsulam (XDE-638) in
water-sediment/soil system

PMRA Submission Number {

EPA MRID Number 45830725

2. Water-sediment/soil collection, storage and properties:

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

Description Arkansas Water- Arkansas Soil - Hah‘an Seil
' Sediment :
Geographic location: - Farm pond in Arkansas | Fallow, dry-seeded rice | Rice growing region in
’ County, Arkansas. - growing cropland in Greggio (Vercelli),
) Arkansas County, Piemonte, Italy.
. Arkansas. o
Pesticide use histoi-y at the Not reported. Propanil, Prow], Not reported.
collection site: : Grandstand; further
details not reported.
Collection dates: May 23, 1999', May 23, 1999, May 24, 1999,
September 25, 20002 . :
Collection Water-sediment: | Water-sediment samples collected via hand-trowel from 10-12 sites within a "
procedures: : 50 x 50 square foot plot and placed in a 5-galion plastic bucket for transport.
Collected water:sediment ratio was ca. 2:1.
Seil: Collected via hand-trowel from 10-12 sites within a 50 x 50 square foot plot
and placed in a 5-gallon plastic bucket for transport. ,
Sampling Water: Not reported. - ' "
depth: ‘ :
@ P Sediment: To 3-inch depth below organic/mineral interface.
Soil: ‘NA? To 15-cm depth. To 10-cm depth.

Storage conditions:

Stored at 25°C upon receipt at test facility.

Storage length: 1999 sample: 50 days. | 48 days. - 55 days.
- 2000 sample: ca. 6
i months,
Preparation: | Water:

Filtered through glass wool.

Sediment/soil: .,

2-mm sieved.

*Not applicable.

"Water-sediment used for primary metabolism study.
*Water-sediment used for sup

plementary exaggerated rate experiments.

- Data obtained from pp.22-23; Appendix A, p-101 of the study report.
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Data Evaluation Report on the anaerobic biotransformation of penoxsulam (XDE-638) in
water-sediment/soil system ‘

PMRA Submission Number {......} EPA MRID Number 45830725
Table 3: Properties of the water.
Property 1999 AR Pond Water 2000 AR Pond Water |
Temperature (°C): ‘ Not reported.
pH: ' - - 63 5.9
Redox potential (m'V): Initial: - ‘Final: Initia): Final:
| N/A! N/A N/A N/A
Oxygen concentration {(mg/L): , N/A 10.8
Dissolved organic carbon (mg C/L): Notreported. . _ . "
Hardness (mg CaCO,/L): | 2]6 36 —"
Electrical conductivity: | 0.21 mS/em 0.19 mmhos/cm |
Total suspended solids (mg/L): ' 110 8
Alkalinity (g CaCQ,/L): 45 6
| Biomass (mg microbial C/1 00 g, CFU or other): | Not reported.

'Not analyzed.
Data obtained from Table 2, p.49 of the study report.
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Data Evaluation Report on the anaerobic biotransformation of penoxsulam (XDE-638) in

water-sediment/soil system

Datq.olgtained from Table 1, p.47 of the study report.

- .

R
-

Voo _
B. EXPERIMENTAL CONDITIONS:
1. Preliminary experinients: None.,
2. Experimental conditions:

Table 5: Study design.

Page 12 of 35

PMRA Submission Number {......} EPA MRID Number 45830725
Table 4: Properties of the sediment/soil.
Property 1999 AR | 2000AR AR Soil Italian Soil
Sediment Sediment q
Sediment/soil texture: Silty clay Silty clay Silt loam Silty clay loam l
1]
% sand (2000-50 pm): | 4.4 6 - % 6.0
% silt (50-2 um): 47.6 42 71.7 588
% clay (<2 um): 48.0 52 1240 3.5.2_ |
pH: : 5.1 - |44 58 6.2 7
Organic carbon (%): 0.97 - 04 1L.i7! 0.99 ' "
Organic matter (%): 0.60 1.5 2.02 206 ||
CEC (meqg/100 g soil): 21.91 24.1 ‘ 16.54 10.73 . "
Redox potential (mV): Not reported. -
Bulk density, disturbed 1.23 1.17 1,11 1.23
(g/cm?): o '
Microbial activity (pg/g N/A? N/A N/A 46.5
soil dry wt.): ' ' _
Biomass - heterotrophic 3.45x 10° T NAT 3.3x10 2.85x 10° _
plate count (CFU/g): ' |
Soil Taxonomic N/A N/A . | Fine-silty, mixed, | N/A
classification: ’ : active, thermic :
Typic
Endoaqualfs.
Soil Series: N/A ‘ N/A Amagon N/A
S |
'Estimated by study authors using formula %0C = %0M/1.72 (Table 1, p.47).
2Not analyzed. -




Data Evaluation Report on the anaerobic biotransformation of penoxsulam (XDE-638) in
water-sediment/soil system

PMRA Submission Numbser {......} ‘ EPA MRID Number 45830725

Parameter ' AR Sediment AR Soil Italian Soil
Duration of the test: o 365 days. 120 days. 120 days.
Water: , _ AR pond water. AR pond water. Distilled.
[Filtered/unfiltered water: - _ Filtered. Filtered. Filtered.
Type and size of filter used, if any: Glass wool. Glass wool. Milli-Q.
Amount of : Water: o 150 mL. {100 mL. 100 mL.
sediment/soil and ; — :
water per treatment: | Sediment/soil: 50 g dry wt. 50 g dry wt. 50 g dry wt.
: {
Water:sediment/soil ratio: ‘ 3:1 (150 mL:50 g). | 2:1 (100 mL:50 g). |2:1 (100 mL:50 g).
. ' "Nominal application rate (mg a.i./L): : 0.1 0.1 0.1 J]
' Actual application | TP-label'; : 0.0997 (14.96 ug  |0.0979 (9.79 g |0.0979 (9.79 ng
rate (mg a.i./L): ' o 2.1./150 mL water). |a.i./100 mL water). |a.i./100 mL water).
Ph-label: ' 0.0993 (14.90 pg | 0.0898 (8.98 ng 0.0898 (8.98 pg
a.i./150 mL water). |2.i./100 mL water). |2.i./100 mL water).
Control conditions, if used: Sterile controls were not used.
No. of Replications: | Controls, if used: Sterile controls were not used. "
Treatments: Single treated water-sediment/soil system pcr Iabcl for each )
| ' sampling interval.
Test apparatus (Type/material/volume): Sediment/soil was transferred to 250-mL, biometer flasks, -

amended with alfalfa (0.5 g) and flooded with water. The
flask headspace of each system was purged with nitrogen,

. _ ‘ then the flasks were sealed and the systems pre-incubated for
' - ' 29 days prior to treatment.
Details of traps for CO, and organic volatiles, if | The sidearm flask of each biometer flask contained 0.2M
any: . |NaOH solution (100 mL).
lif no traps were used, is the system closed/open? | Volatiles traps were used, jl
- X
Identity and concentration of co-solvent: Water.
Test'material . Volume of test | TP-label: | 260 pL of 0.058 362 uL of 0.028 362 uL of 0.028
application: solution : pg/pL solution. ng/pL solution. - | pg/uL solution.
‘ used/treatment: ' ;
. |Ph-label: |232 uL of 0.065 227 pL. of 0.044 227 pl of 0.044
MRS pg/ul solution. pg/ul solution. | ug/uL solution.
. n ]
Application method: Applied to water surface via positive displacement pipette,

with no mixing.

Any indication of the test material adsorbmg to the | No indication.
walls of the test apparatus?

Biomass (mg microbial C/100 g, CFU or other) of |No sterile controls were used.
cantrols: '

Page 13 of 35

oo




Data Evaluation Report on the anaerobic biotransformation of penoxsulam (XDE-638) in
water-sediment/soil system

PMRA Submission Number {......} EPA MRID Number 45830725

Parameter AR Sediment AR Soil _ italian Soil

Biomass (mg microbial C/100 g, CFU or other) of See supplementary experiments below.
treated systems: .

Experimental Temperature (°C): 25.2+0.2°C. 252+ 0.2°C, 205 £ 0.02°C.
conditions: :
. Continuous darkness Yes. :
(Yes/No): ‘ : (
Other details, if any: None, . JJ

“TP-label = {triazolopyrimidine-2-"C]-label and Ph-labe]l = [phenyl-U-"“C]-1abel.
Data obtained from pp.24-26; Table 3, p.50; Figure 2, p.76 of the study report.

3. Anaerobic conditions: The water-sediment/soil systems were incubated in sealed biometer
flasks under nitrogen atmosphere for 29 days prior to application and following treatment. Upon
collection, dissolved oxygen, redox potential and pH of the water layer and redox potential of the
sediment/soil were measured at each sampling interval (p-27). -

In A}kansas water-silty clay sediment (both Jabels), dissolved oxygen, redox potentials and pH in
the water layers at day 0 posttreatment were 0.00-0.1 mg/L, -166.1 to -140.5 mV and 7.2,
respectively, and redox potentials in the sediments were -208.8 to -199.5 mV (Table 7, p.54).

In Arkansas water-silt loam soil (both labels), dissolved oxygen, redox potentials and pH in the
water layers at day 0 were 0.00 mg/L, -100.5 to -20.3 mV and 7.8-7.9, respectively, and redox
potentials in the soils were -263.9 to -260.4 mV (Table 8, p.55). :

In Italian water-silty clay loam soi] {both labels), dissolved 6xygen, redox potentials and pH in
the water layers at day 0 were 0.1-0.8 mg/L, -163.8 t0 -122.2 mV and 7.0-7.1, respectively, and
redox potentials in the soils were -222.6 to -190,7 mV (Table 9, p.56). :

4. Supplementary experiments: Microbial viability. Mineralization of ['“C]-labeled butyric
acid to '“CO, was used to assess microbial viability of the water>sediment/soil systems (p.23).
Unftregted water-sediment/soil systems were prepared and incubated alongside the treated
systems. In addition for each sediment and soil type, one system was prepared and treated with
unlabeled penoxsulam (purity 99.1%; Figure 1, p.73) at 0.102 mg a.i./L (p-23). For the Arkansas
pond water-silty clay sediment systems, untreated systems were collected after 90, 120 181 and
271 days of incubation and‘the tteated system after 365 days (Table 6, p.53). For Arkansas pond
water-silt loam soil and Malian distilled water-silty clay loam soil systems, untreated systems
were collected after 90 and 120 days of incubation and treated systems after 120 days. Upon
collection, the systems were treated with [“C]butyric acid (radiochemical purity 97.6%, specific
activity 10.6 mCi/mmol, co-solvent not specified) at 0.1 mg a.i./L and incubated as described
above (pp.21, 23). The flasks were collected at 14 days posttreatment and aliquots (2 mL x Hof T
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Data Evaluation Report on the anaerobic biotransformation of penoxsulam (XDE-638) in
water-sediment/soil system

PMRA Submission Number {......} , “EPA MRID Number 45830725

the N2OH solution in the biometer sidearm flask were analyzed for total radioactivity by LSC

(p.23).

Exaggerated rate (1x, 5, 10x and 25x) experiments. To facilitate the identification of nonvolatile
transformation products, additional Arkansas pond water-silty clay sediment was collected
{(September 25, 2000), then water-sediment systems were prepared, pre-incubated and treated
with [TP-2-"“C]penoxsulam at 1x, 5x, 10x and 25x the application rate as described above (».29).
At 30 days posttreatment, one system for each application rate was taken and the water layer
analyzed by HPLC (described below). At 35 days posttreatment, duplicate systems treated at the
25x application rate were taken, combined, then water and sediment were separated by
centrifugation (3,000 rpm, 10 minutes). The water layer was adjusted to pH 3 with glacial acetic
acid, then divided between two C-18 SPE cartridges (10 g) previously conditioned with
acetonitrile (50 mL) and water:acetic acid (99:1, v:v; 100 mL). ‘The columns were eluted with
acetonitrile, with the eluents combined and concentrated under nitrogen via turbovap at 35°C
(p-30). Resulting residues were reconstituted in water:acetonitrile (95:5, v:v; 300 uL) and
analyzed by LC/MS (described below). :

S. Sampling:
Tablé 6: Sampling details.
Criteria - AR Sediment AR and Italian Soils j
Sampling intervals: 0,3,7,14,30,90,181,271 and | 0,3, 7, 14,30, 59 and 120 dayq
. : 365 days.
Sampling method: Singlé trcateci water-sedirnent/sojl system per label taken at each

-sampling interval. Each water-sediment/soil system was transferred ||

to a centrifuge tube (type, volume not specified) for separation and
extraction.

Methed of collection of CQ, and volatile Upon collection, the trapping solution was removed from the
organic compounds: sidearm flask via vacuum aspiration.

Sampling intervals/times for:
Sterility cl}'cck, if sterile controls are used: | Sterile controls were not used. .
Redox potential, or other: At each sampling interval, dissolved oxygen, redox potentialand ||

- pH of the water layer and redox potential of the sediment/soil were
measured upon collection.

Sample storage before analysis: Upon sampling, water layers and sediment/soi] were separated and
the sediment/soil extracted. Water layers, sediment/soil extracts
and trapping solutions were analyzed by LSC the day of sampling.
Sediment/soil extracts were analyzed by HPLC the day of
extraction {sampling) or stored overnight at 6°C prior to HPLC

analysis. Storage of water layers prior to HPLC analysis was not
specified.
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Data Evaluation Report on the anaerobic biotransformation of penoxsulam (XDE-638) in
water-sediment/soil system

PMRA Submission Number {......} EPA MRID Number 45830725 |

“ Criteria . AR Sediment | AR and Italian Soils

" Other observations, if any: None. ' ' I

Data obtained from pp.26-27; Tabie 4, p.51 of the study report.

C. ANALYTICAL METHODS:

Separation of the sediment and water: Water was separated from sediment/soil by
centrifugation (ca. 3,000 rpm, 10 minutes), then the water layer was decanted into a container
(not described) and aliquots (1 mL x 3) were analyzed for total radioac';ivity by LSC (p.27).

Extraction/clean up/concentration methods: An aliquot (10 mL) of the water layer was filtered
(0.45 pym PTFE syringe filter) prior to HPLC analysis (p.28; Figure 5, p.79).

Sediment/soil samples were extracted 3-4 times with acetonitrile:0.1N HCl (90:10, v:v).
Extraction solvent volume was 70 mL per extraction (p.27; Tables 4-5, pp.51-52; Figure 5, p.79).
Each extraction was done using a mechanical shaker for 1 hour. Sediment/soil and extract were
separated by centrifugation (3,000 rpm, 10 minutes). Extracts were combined and aliquots (1 mL
x 3) were analyzed for total radioactivity using LSC. At selected intervals (not specified),
individual extracts were analyzed by LSC to assure complete recovery of extractable
["*Clresidues (p.27). An aliquot (70 or 100 mL) of the combined extract was filtered (0.45 pm

'PTFE syringe filter) and concentrated using either rotary evaporation (temperature not specified)

or under nitrogen via turbovap at 35-40°C (p.28). If the volume of the conceritrated extract was
<5 mL, then 1-2 mL of acetonitrile:water (95:5, v:v) was added. The resulting concentrated
extract was filtered (0.2 pm syringe filter), then analyzed by-LSC and HPLC.

Nonextractable residue determination: Extracted sediment/soil was air-dried, ground to
homogenize, then aliquots (1 g, number of replicates not specified) were analyzed for total

radioactivity by LSC following combustion (p.28).

- To_separate nonextractable [**C]residues into humin, humic acid'and fulvic acid fractions,

aliqugts (ca. 10 g) of the extracted sediment/soil were further extracted with 0.5M NaOH (50
mL)'using" a mechanical shaker for 24 hours at room temperature (p.28). Extract was separated <
fromthe sediment/soil by centrifugation (3,000 rpm, 15 minutes). The remaining sediment/soil
pellet was combined with 0.5M NaOH (10 mL), centrifuged with removal of the NaOH rinse, |

then the pellet was rinsed with deionized water (10 mL) and centrifuged. The NaOH extract and
nnses (NaOH and water) were combined, acidified to pH 2 and held at room temperature for 24
hours. The resulting precipitates (humic acids) were separated out by centrifugation. The
supematant (fulvic acids) was decanted, brought to volume (100 mL) with deionized water, then

aliquots (5 mL x 3) were analyzed for radioactivity by LSC. The precipitate (humic acids) was

' re-dissolved in 0.5M NaOH (5 or 10 mL) and aliquots (1 mL x 3) were analyzed by LSC.
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['*CIResidues remaining in the extracted sediment/soil (humins)-were quantified by LSC
following combustion. : :

For the Italian soil, an additional sub-sample (weight not specified) of the acetonitrile:HCI
extracted soil was further extracted with 0.1M sodium pyrophosphate (1 00 mL) with mechanical
shaking for 45 minutes (p.29). The extract was lyophilized, the resulting residues were
reconstituted in water (15-20 mL), then an aliquot was filtered and analyzed by HPLC.

- Volatile residue determination: Aliquots (1 or 2 mL x 3) of the trapping solutions were
analyzed for total radioactivity using LSC (p.26). '

Total ¥C measurement: Total "C residues were determined by summing the concentrations of
['“Clresidues measured in the water layers, sediment/soil extracts, extracted sediment/soil, and
volatile trapping solutions (p.31).

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

- Identification and quantification of parent compound: Filtered water layers and sediment/soil
extracts were analyzed by reverse-phase HPLC under the following conditions: YMC ODS-AQ
C-18 column (4.6 X 250 mm, 5 pm, 120 A), gradient mobile phase combining (A) 1% aqueous
acetic acid and (B) 1% acetic acid in acetonitrile {System 98/2: percent A:B at 0 min. 98:2 (viv),
40 min. 30:70, 40.01 min. 5:95, 45 min. 5:95, 45.01 min. 98-2. System 70/30: percent A:B at
min. 70:30, 40 min. 30:70, 40.01 min. 5:95, 45 min. 5:95, 45.01 min. 70:30. |System 95/5:
percent A:B at 0 min 95:5, 30 min. 5:95, 35 min. 5:95, 40 min. 95:5, 45 min. 95:5), injection
volume not specified, flow rate 1 mL/minute, UV detector not specified, IN/US B-RAM or
Berthold Beta radioactivity detector (pp.22, 30; Table S, p:52; Appendix B, p.103). Additionally,
radio-chromatograms were constructed following fraction collection (0.5 - to 1.0-minute

- intervals) and LSC analysis (p.30). The study authors did not specify how parent
["*C]penoxsulam (XDE-638) was identified following HPLC. However, retention times were
reported (Figure 6, p.80; Appendix b, p.103). w
'Ide'r]'tiﬁca_t_ion of parent [TP-2-"C]penoxsulam isolated from exaggerated rate systems (25x) was ST
confirmed using LC/MS under the following conditions: YMC ODS-AQ column (4.6 x 250 mm,

5 w), gradient mobile phase combining (A/C) 1% aqueous acetic acid and (B/D) 1% acetic acid in

acetonitrile {Gradient 1: pereent C:D at O min. 98:2 (v:v), 40 min. 30:70, 45 min. 98:2, 50 min.

98:2. Gradient 2: percent A:B at min. 90:10, 55 min. 50:50, 58 min. 90:10, 60 min. 90:10],

injection volume not specified, flow rate 1.0 mL/minute, Berthold LB509 radioactivity detector -

equipped with a 150-pL YG solid cell, post-LC column split ratio ca. 3:1 (RAM:MS),

Micromass Quattro I or ThermoFinnigan LCQ Deca XP MS, electrospray ionization (ESD),

alternating positive/negative with mass range 50-800 amu, positive or negative ESI with mass

range 65-600 amu and scan rate of 1.5 seconds {(Appendix E, pp.119-121), {"“C]Penoxsulam was o
identified by comparison to unlabeled reference standard (Appendix E, Figures 1-4, pp.127-130). f;;\}

[/}
Page 17 of 35 : i




Data Evaluation Report on the anaerobic biotransformation of penoxsulam (XDE-638) in _
water-sediment/soil system

PMRA Submission Number {......} EPA MRID Number 45830725

Identification and quantification of transformation products: Transformation products were
separated, quantified and identified as described for the parent (Figures 6-7, pp.80-81; Appendix
B, p.103; Appendix E, p.119; Table 2, p.125; Figures 1-12, pp.127-138). : '

Detection limits (LOD, LOQ) for the parent compound and transformation products: The
limits of quantification (LOQ) and detection (LOD) for LSC analysis of trapping solutions were
reported as 0.065% and 0.017% of the applied, respectively (p.35). LOQ and LOD for LSC
analysis of sediment/soil extracts were reported as 0.72% and 0.16% of the applied, respectively,
and following soil combustion as 0.14% and 0.033% of applied, respectively (p.36). LOQ and
LOD for HPLC analysis of sediment/soil extracts was reported as 0.00072% and 0.00016% of
 the applied, respectively (pp.36-37). LOQ/LOD for LSC and HPLC analyses of the water layers
was not specified. ' : '

I1. RESULTS AND DISCUSSION:

A. TEST CONDITIONS: Conditions in both the water layers and sediment/soils were primarily
reducing (-200 to -50 mV) throughout the 365-day incubation for the Arkansas pond water-silty
clay sediment and the 120-day incubations for the Arkansas pond water-silt loam and Italian
distilled water-silty clay loam soils.

In Arkansas pond water-siity clay sediment systems (both labels). dissolved oxygen, redox
potentials and pH in the water layers averaged (n = 18) 1.0 + 0.6 mg/L (range 0.0-2.1 mg/L), -
109.1%49.3 mV (-182.9 to -25.3 mV) and 7.0 % 0.8 (6.8-7.7, except for pH of 4.9 in 181-day

systems), respectively, and redox potentials in the sediment averaged -162.9 + 23.1 (-208.8 to -
121.8 mV; Table 7, p.54). :

In Arkansas pond water-silt loam soil systems (both labels), dissolved oxygen, redox potentials

and pH in the water layers averaged (n=14) 1.4 + 1.1 mg/L (0.0-3.8 mg/L), -120.7 + 75.6 mV (-

229.6 to +82.9 mV)and 8.1+ 0.2 (7.8-8.4), respectively, and redox potentials in the soil :

averaged -314.8 +70.5 mV (-270.6 to +26.6 mV;; Table 8, p.55). . ' -

In Kalian distilled water-silty clay loam soil systems (both labels), dissolved o'xygcn, redox
potentials and pH in the water layers averaged (n = 14) 1.4 £ 0.9 mg/mL (0.1-2.7 mg/L), -109.1 +
36.8 mV (-163.8t0-28.1 mV) and 7.4 + 0.3 (7.0-7.8), respectively, and redox potentials in the
soil averaged -181.5+ 18.2 mV (-222.6 to -141.9 mV; Table 9, p.56).

B. MATERIAL BALANCE: For Arkansas pond water-silty clay sediment systems, recoveries
of radiolabeled material averaged (n = 9) 102.6 % 3.5% (range 94.9-108.2%) and 99.9 + 4.8% :
(91.7-109.4%) of the applied in the [triazolopyrimidine-2-'*C]- and {phenyl-U-"“C]-1abel treated R

systems, respectively, with no consistent declines in material balances during the 365-day S
' by s
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incubation (Table 10, p.57; Attachment 3). Following application of ["“C)penoxsulam (both
labels) to the water layer, [“Clresidues partitioned into the sediment with average (n = 2)
distribution ratios (water:sediment) of 4:1 at day 0, 2:1 at 7 days, 1:1 at 14-30 days and were 1:2-
3 thereafter (Attachment 3).

For Arkansas pond water-silt loam soil svstems, recoveries of radiolabeled material averaged (n
= 7).98.5 £.4.3% (range 93.1-105.3%) and 102.8 + 8.7% (92.4-117.7%) of the applied in the
[triazolopyrimidine-2-'“C]- and [phenyl-U-C}-label treated systems, respectively, with no
consistent declines in material balances during the 120-day incubation (Table 11, p.58;
Attachment 3). Following application of ["*C]penoxsulam (both labels) to the water layer,
[**Clresidues partitioned into the soil with average (n = 2) distribution ratios (water:soil) of 5:1 at
day 0, 2:1 at 7-14 days, 1:1 at 30-59 days and were 1:2 at 120 days (Attachment 3).-

For Italian distilled water-silty clay loam soil systems, recoveries of radiolabeled material
averaged (n=7) 98.4 + 3.1% (range 95.0-102.6%) and 96.3 + 6.4% (89.8-107.7%) of the applied
in the [triazolopyrimidine-2-'“C}- and {phenyl-U-C)-1abel treated systems, respectively, with no.
consistent declines in material balances during the 120-day incubation (Table 12, p.59;
Attachment 3). Following application of ['*C]penoxsulam (both labels) to the water layer,
["C]residues partitioned into the soil with average (n = 2) distribution ratios (water:soil) of 3:1 at
0-3 days, 2:1 at 7 days, 1:1 at 14 days, 1:2 at 30 days and were 1:3 thereafter (Attachment 3).
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Data Evaluation Report on the anaerobic biotransformation of penoxsulam (XDE?638) in
water-sediment/soil system _

PMRA Submission Number {....} _ EPA MRID Number 45830725

C. TRANSFORMATION OF PARENT COMPOUND: In Arkansas pond water-silty clay
sediment systems, ['‘C]penoxsulam (both labels) in the total system decreased from 97.3-100.5%
of the applied at day O posttreatment to 58.0-69.7% at 3 days, 31.4-32.3% at 7 days, 7.1-10.8% at
14 days, 1.1-1.7% at 30 days and was not detected at 90-365 days (Attachment 3). In the water
layer, ['*C]penoxsulam decreased from 77.2-83.2% at day 0 to 42.7-54.6% at 3 days, 21.9-22.7%
at 7 days, 5.1-7.7% at 14 days, 1.1-1.3% at 30 days and was not detected thereafter (Appendix.C,
pp-105-106). In sediment extracts, ["“Clpenoxsulam decreased from 17.3-20.1% at day 0 to 9.5-
9.6% at 7 days, 2.0-3.1% at 14 days and was <0.4% at 30 days. :

In Arkansas pond water-silt Joam soil systems, [*C]penoxsulam (both labels) in the total system
decreased from 96.8-100.0% of the applied at day 0 to 45.3-51.5% at 7 days, 24.7-29.1% at 14
days, 10.1-10.8% at 30 days, 1.5-2.4% at 59 days and was <0.6% at 120 days (Attachment 3). -In
the water layer, ['“C]penoxsulam decreased from 81.6-84.2% at day O to 34.9-38.9% at 7 days,
19.3-22.0% at 14 days, 8.4-8.7% at 30 days, 1.1-2.0% at 59 days and was <0.6% at 120 days
(Appendix C, pp.107-108). In soil extracts, [“Clpenoxsulam increased from 15.2-15.8% at day
0 to 16.0-20.1% at 3 days, then decreased to 10.4-12.6% at 7 days, 5.4-7.1% at 14 days, 1.7-2.1%
at 30 days, 0.4% at 59 days and was not detected at 120 days.

In Italian distilled water-silty clay loam soil svstems, ["“Clpenoxsulam (both labels) in the total
system decreased from 97.1-98.9% of the applied at day 0 to 59.3-60.7% at 3 days, 33.7-34.3% at
7 days, 12.2-13.0% at 14 days, 1.9% at 30 days, 0.2% at 59 days and was not detected at 120
days (Attachment 3). In the water layer, [“Clpenoxsulam decreased from 75.5-77.0% at day 0 to
27.1-27.4% at 7 days, 9.9-10.1% at 14 da » 1.4-1.5% at 30 days and was not detected thereafter
(Appendix C, pp.109-110). In soil extracts, ["“Clpenoxsulam decreased from 21.6-21.9% at day

0to 11.5-13.5% at 3 days, 6.3-7.2% at 7 days, 2.3-2.9% at 14 days, 0.4-0.5% at 30 days, 0.2% at
+ 59 days and was not detected at 120 days. -

HALF-LIFE/DTS0: Half-life values for the dissipation of ["**C]penoxsulam (both labels plotted

together) from the water layer, sediment/soil and total system of the treated systems were |

determined using linear regression analysis based on first-order kinetics as calculated by Excel

- Microsoft Excel version 9.0 (Attachment 3). Half-life values determined by the reviewer were in
clo’s’eL,agreement with those determined by the study authors using first-order linear regression -
analysis a¢ calculated by Microsoft Excel with both labels plotted together (pp.41-42; Table 21,
p-68; Figure 23, p.97). DT90 (90% decline time) values for penoxsulam in the water layer,
sediment/soil and total systfm were also determined by the study authors (Table 21, p.68).

-
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- Data Evaluation Report on the anaerobic biotransformation of penoxsulam (XDE-638) in
water-sediment/soil system

PMRA Submission Number {......} EPA MRID Number 45830725

Table 10: Half-life (t,,) values of penoxsulam in anaerobic water-sediment/soil systems. ~
. First-order Linear’ DT9%0
System . Half-life Regression equation r (days)
Arkansas pond | water 0- to 30-day data: 4.9 days y=-0.1403x + 4,19 0.972 16.5
water-siity clay ' - |observed: ca. 3 days posttreatment . '
jrediment sediment ~ 0- to 14-day data: 4.7 days y=-0.1469x + 3.09 0.945 15.7
observed: 3-7 days posttreatment
-
total system |0- to 30-day data: 4.8 days |y =-0.1440x + 4.49 0.981 16.1
observed: 3-7 days posttreatment
|
Arkansas pond | water 0- to 59-day data: 10.5 days y =-0.0660x + 4.19 0.978 351
. water-silt loam observed: 3-7 days postireatment : _
soll soil 3- to 59-day data: 10.4 days y=-0.0668x+2.88 | 0.980 35.4
' observed: 7-14 days posttreatment
total system  {0- 10 59-day data: 10.5 days y=-0.0659x +4.42 . [ 0.983 35.1
' observed: ca. 7 days posttreatment : _ Jl
Italian distilled | water 0- to 30-day data: 5.3 days © Jy=-0.1314x +4.25 0.997 17.6
water-silty clay observed: <3 days posttreatment : .
loam soil [ soit 0- to 59-day data: 8.7 days y=-0.0793x+2.50 | 0897 | 29.1
.. observed: 3-7 days posttreatment . _ ' i
total system {0- to 59-day data: 6.6 days y=-0.1048x + 4.27 0.981 22,0- )
observed: 3-7 days postiyeatment ‘

'Data used for half-life calculations obtained from Appendix C, pp.105-110 of the study report (see Attachment 3).
’DT90 values obtained from Table 21, p.68 of the study report, '

. The study authors also determined first-order, non-log transformed dissipation half-lives for
penoxsulam (both labels plotted together) in the total system of 4.3 days (r* = 0.995), 7.4 days (P
= 0.994) and 4.4 days (r* = 0.999) for the Arkansas silty clay sediment, Arkansas silt loam soil = .
and Italian silty clay loam soil, respectively, with DT90 values of 14.4 days, 24.6 days and 14.6
days, respectively (p.42; Table 22, p.69; Figure 24, p.98). ‘

g

TRANSFORMATION PRODUCTS: Two major nonvolatile transformation products for both
labels in all three systems were 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-

- 638) and 3-[[[2-(2,2-diﬂuoroethoxy)-é-(trjﬂuoromethyl)phenyl]sulfonyl]amino]-lH-1,2,4-
triazole-5-carboxylic acid (BSTEA; ‘Appendix E, p.119). Two additional major products
detected in the Arkansas pond water-silty clay sediment systems (both labels) were 2-(2,2-
diﬂuoroethoxy)—ﬁ-tn'ﬂuoromethyl-N~(5,8-dihydroxy—[1 ,2,4]triazolof1,5-c]pyrimidin-2-

- yhbenzenesulfonamide (5,8-diOH) and methyl 3-[[[2-(2,2-diﬂuoroethoxy)-6—
(tﬁﬂuoromethyl)p'henyl]sulfonyl]amino]- 1H-1,2,4-triazole-5 -carboxylate (BSTCA-methyl;
Figure 1, p.75). BSTCA-methy] was detected as a minor product in both water-soil systems.,
One minor product for both labels in all three systems was'2—(2,2—diﬂuoroethoxY)—N—lH-l,2;4-'
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triazole-3-yl-6-(trifluoromethyl) benzenesulfonamide (BST). Identifications of 5-OH-XDE-638,
BSTCA, 5,8-diOH and BST were confirmed via LC/MS {p.40; Appendix E, pp.119-138).
BSTCA-methy! was only identified by comparison to the HPLC retention time of reference
standard, because the compound was not stable during sample preparation for LC/MS analysis
(p-40). LC/MS analysis of one unidentified HPLC fraction (retention time ca. 12-13 minutes;
Figures 10-11, pp.84-85) detected at least four compounds; three tentatively identified as 3-[[[(3-
,4-, or 5-hydroxy)-Z-(Z,2-diﬂuoroeﬂ10xy)-6—(triﬂuoromethyl)pheny]]sulfonyl]amino]-lH-l',2,4-
tria‘zble—S—carboxylic acid (OH-BSTCA), 2-[[(5-hydroxy-8-methoxy[1,2,4]tn'azolo[l,5- _
c]pyﬁmidin-Z-yl)amino]sulfon_yl]~3-(2,2,2-triﬂuoroethoxy)benzoic acid (PCA-5-OH-XDE-638)
and (3-, 4-, or S-hydroxy)-Z-[[(S-hydroxy-s-methoxy[1,2,4]tirazolo[l,5-c]pyrimidin-2-
yl)amino]su]fonyl]-3'-(2,2,2-tn'ﬂuoroethoxy)benzoic acid (PHCA-5-OH-XDE-638) plus a -
compound of 464 m.w. (pp.40-41; Tables 13-15, pp.60-62; Appendix E, p.119).

The study authors determined first-order, non-log transformed dissipation half-lives for 5-QH-
XDE-638 (both labels plotted together) in the total system of 7.8 days (1 = 0.878), 19.5 days (r*
=0.670) and 5.1 days (r* = 0.795) for the Arkansas silty clay sediment, Arkansas silt loam soil
and Italian silty clay loam soil, respectively, with DT90 values of 25.9 days, 64.7 days and 17.0
days, respectively (p.42; Table 22, p.69; Figure 24, p.98). '

In Arkansas pond water-silty clay sediment systems, 5-OH-XDE-638 (both labels) was detected
in the total system at maximums of 38.5-38.7% of the applied at 14 days (maximum 27.2-27.5%
in water at 14 days and 11.9% in sediment at 7 days) decreasing to 24.3-26.3% at 30 days (19.5-
21.7% in water, 4.6-4.8% in sediment), with the [phenyl-U-"C]-label not detected thereafter, and
the [triazolopyrimidine-2-"C]-label detected at <6.1% (water layer only) at 90-271 days and not
detected at 365 days (Appendix C, pp.105-106; Attachment 3). BSTCA increased to 20.3-30.5%
at 90 days in the total system (16.5-25.4% in water, 3.8-5.1% in sediment) and was 21.1-21.3%
(19.6-19.9% in water, 1.4-1.5% in sediment) at study termination (365 days). BSCTA-methyl
increased to 11.1-14.6% at 14 days in the total system (8.5-10.5% in water, 2.6-4.1% in
sediment), then was 12.1-12.7% at 30'days (11.8-12.1% in water, <0.9% in sediment) and not
detected thereafter. 5,8-diOH was a maximurn 10.7-11.3% at 365 days in the total system (9.4~
9.7% in water, 1.3-1.6% in sediment). BST increased to 3.6-6.0% at 30 days in the total system
(2.9-3:2% in water, 0.7-2.8% in sediment) and was <2.8% (<1.8% in water, <1.2% in sediment)
thereafter.” The HPLC fraction consisting of tentatively identified OH-BSTCA, PCA-5-OH-
XDE-638 and PHCA-5-OH-XDE-638 and unidentified m.w. 464 compound was detected at a
maximum 8.9-13.4% at 90 days in the total system (8.3-12.2% in water, 0.6-1.2% in sediment).
Additional unknowns (up to five compounds) were detected at a total maximum of 8.9-9.0% at 7
days in the total system (6.1% in water, 2.8-2.9% in sediment), then were 1.7-7.1% at 14-90 days
(1.7-6.4% in water, <2.2% in sediment) and <1.4% (sediment only) thereafter. '

In Arkansas pond water-silt loam soil systems, 5-OH-XDE-638 (both labels) was detected in the
total system at maximums of 40.8-42.4% of the applied at 30 days (maximum 32.1-32.3% in

Larrim,,

water at 30 days and 9.6-10.5% in soil at 14 days) decreasing to 14.3-20.2% at 120 days (11.2- Py \

/ A« )
. ) il A\
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15.8% in water, 3.1-4.4% in soil; Appendix C, pp.107-108; Attachment 3). BSTCA increased to
17.7-23.3% at study termination (120 days) in the total system (14.2-19.2% in water, 3.5-4.1% in
soil). BSCTA-methyl was detected only once in 30-day [triazolopyrimidine-2-'*C]-label treated
water at 4.9%. BST increased to 2.4-3.4% at 14 days in the total system (1.9-2.7% in water, 0.5-
0.7% in soil) and was <1.8% (<1.8% in water, <0.9% in soil) thereafter. HPLC fraction
consisting of tentatively identified OH-BSTCA, PCA-5-OH-XDE-638 and PHCA-5-OH-XDE-
638 and unidentified m.w. 464 compound was detected at a maximum 7.5-8.1% at 59 days in the
total system (6.1-6.3% in water, 1.4-1.8% in soil). Total additional unknowns increased t0 6.1-
6.3% at 7-14 days in the total system (3.4-4.6% in water, 1.3-2.0% in soil), then decreased to
<1.6% at 120 days (<1.4% in water, <0.2% in soil). w

In Italian distilled water-silty clay loam soil systems, 5-OH-XDE-638 (both labels) was detected

in the total system at maximums of 31.7-33.4% of the applied at 14 days (maximum 24.0-24.8%

in water at 14 days and 7.5-9.4% in soil at 7-14 days) decreasing to'5.3-6.2% at 59 days (4.1-

4.8% in water, 1.2-1.4% in soil) and was not detected at 120 days (Appendix 'C, pp.109-110;
Attachment 3). BSTCA increased to 17.9-18.8% at 30 days in the total system (13.9-14.3% in -
water, 4.0-4.5% in soil) and was 18.3-19.1% at 120 days (13.9-14.0% in water, 4.4-5.1% in soil).
BSCTA-methyl increased to 2.8-6.3% at 14 days in the total system (2.3-4.4% in water, 0.5-1.9%
in soil) and was not detected thereafier. BST was 54.0% in the total system (=3.1% in water,
£0.9% in soil) at any interval. HPLC fraction consisting of tentatively identified OH-BSTCA, -
PCA-5-OH-XDE-638 and PHCA-5-OH-XDE-638 and unidentified m.w. 464 compound was
detected at £3.9% at 30-59 days in the soil only and was not detected at all other intervals. Total
additional unknowns increased to 8.7-9.3% at 7 days in the total system (5.9-6.6% in water, 2.7-
2.8% in soil), then decreased to <0.6% (soil only) at 30 days. ‘

NONEXTRACTABLE AND EXTRACTABLE RESIDUES: In Arkansas silty clay sediment,
extractable [“Clresidues (both labels) increased from 18.6-21.2% of the applied at day 0 to 27.2-
28.3% at 7 days, then decreased to 5.0-6.3% at 365 days (Table 10, p.57). Nonextractable
[“C]residues increased from 0.8-5.1% at 0-3 days to 58.4-68.6% at 181-271 days and were 50.2-
58.3% at study termination. Organic matter fractionation of the 365-day extracted sediment
found 16.8-18.1%, 32.8-39.5% and 0.6-0.7% of the applied associated with the humin, fulvic
acid ;ahd humic acid fractions, respectively (Table 19, p.66).

&

In Arkansas silt loam soil, extractable ["“Clresidues (both labels) increased from 16.1-16.6% of
the applied at day 0 to 21 .8127.8:’/0 at 3-7 days, then decreased to 9.3-9.5% at 120 days (Table 11,
p-58). Nonextractable [“Cresidues increased from 0.5-0.7% at day 0 to 44.6-51.6% at study
termination. Organic matter fractionation of the 120-day extracted soil found 8.7-9.9%, 34.0-

37.6% and 1.9-4.1% of the applied associated with the humin, fulvic acid and humic acid
fractions, respectively (Table 19, p.66).

In Jtalian silty clay Joam soil, extractable ["“Clresidues (both labels) decreased from 22.8-23.2% .
of the applied at day 0 to 7.6-8.4% at 120 days, while nonextractable [**Clresidues increased ""‘\

_ ) 7
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from 0.8-1.4% to 62.9-65.3% over the same interval (Table 12, p.59). Organic matter
fractionation of the 120-day extracted soil found 10.9-11 5%, 44.1-50.6% and 3.0-9.7% of the
applied associated with the humin, fulvic acid and humic acid fractions, respectively (Table 19,
p-66). Sodium.pyrophosphate extraction released up to 43.8% of the applied previously '
nonextractable ['*Clresidues, with HPLC analysis detecting up to 29.4% of the applied as

. BSTCA (p.40; Table 20, p.67).

VOLATILIZATION: Formation of volatilized of “CO, (both labels) was not significant for any

system totaling <1.7% of the applied radioactivity at study termination (Tables 10-12, pp.57-59).
Volatile | l“C]organic_: compounds were not trapped.

TRANSFORMATION PATHWAY: A transformation pathway was proposed by the study
authors (p.43; Figure 25, p.99). Under anaerobic aquatic conditions, the 5-methoxy group on the
triazolopyrimdine ring is converted to a hydroxy group to yield 2-(2,2-diﬂuoro_ethoxy)-N-(S,G-
dihydro-8-methoxy-5-oxo[ 1 ,2,4]triazolo[1 ,5-c]pyrimidin-2-yl)-6- , :
(triflucromethyl)benzenesulfonamide (5-OH-XDE-638). 5-OH-XDE-638 can yield either 2-(2,2-
diﬂuoroethoxy)-G-triﬂuoromethyl-N-(S,8-dihydroxy,-[ 1,2,4]triazolo[ 1,5-c]pyrimidin-2- -
yD)benzenesulfonamide (5,8-diOH) or methyl 3-[[{2-(2,2-diflucroethoxy)-6-
(m'ﬂuoromethyl)phenyl]sulfonyl]amino]—1H-l,2,4-triaizole-5-carboxy1ate (BSTCA-methyl).
BSTCA-methyl then degrades to 3-[[[2-(2,2-difluoroethoxy)-6- '
(tﬁﬂuoromethyl)pheny]]sulfonyl]amino]-lH-l,2,4-triazo]e-5-carboxylic acid (BSTCA) which_
then yields 2-(2,2-difluoroethoxy)-N-1H-1 »2,4-triazole-3-yi-6-
(trifluoromethyl)benzenesulfonamide (BST).
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Table 11: Chemical names for identified transformation products of

anaerobic water-sediment/soil:

penoxsulam (XDE-638) in

Applicant's | CAS Chemical Name(s) Chemical | Molecular SMI_LES
code Number | formula weight string
| 5-OH-XDE- | None CAS: 2(2,2-Difiuoroethoxy)-N-(5,6- T 469 nle(nc2nlc
638 dihydro-8-methoxy-5-oxof1,2,4]- {ncc20C)O
' triazolof 1,5-¢]pyrimidin-2-yl)-6- INS(=0)(=
(trifluoromethyl)benzenesulfonamide. O)c3ce(ceec
' 3C(F)(F)F)
[UPAC: 6-(2,2-Diflucroethoxy)-N~5,6- OCC(F)F
dihydro-8-methoxy-5-oxo-s-triazolo[1,5- '
c]pyrimidin-2-yl)-a,e,a-trifluoro-o-
toluenesulfonamide.
5,8-diOH None CAS: 2-(2,2-Difluoroethoxy)-6- 455 -nle(nc2nlc
' trifluoromethyl-N-(5,8-dihydroxy- {ncc20)0)
[1,2,4}triazolof1,5-c)pyrimidin-2- NS(=0O)X=
il yl)benzenesulfonamide O)c3c(ccee
3C(FXF)F)
IUPAC: none OCC(F)F
BSTCA- | None CAS: Methyl 3-{{[2~(2,2-difluoroethoxy)- 430 nle{nc(nl)
methyl 6- C(OCy=0)
(triﬂuoromcthyl_)phcnyl]squonyl]amino]- NS(=0)=
1H-1,2,4-triazole-5-carboxylate | O)c2e(ccec
‘ . 2C(F)(F)F)
TUPAC: Methyl 3-{6-(2,2-difluoroethoxy)- OCC(F)F
a,a,a-triﬂuoro-o—toluenesulfonamido]-s- .
| triazole-5-carboxylate
BSTCA None CAS: 3-{[[2-(2,2-Difluoroethoxy)-6- 416 | rlc(ne(nl)
(triﬂuoromethyl)phenyl]sulfonyl]amino]- C({O)=0O)N
1H-1,2,4-triazole-5 -carboxylic acid 5(=0)(=0)
‘ ‘ ¢2¢(ceec2C|
IUPAC: 3-{6-(2,2-Diﬂuoroethoxy)-a,a,a- - F)F)F)O
i -, triﬂuoro—o-toluencsulfonamjdo]-s-tn'azole- CC(F)F
C o S-carboxylic acid
BST.. None CAS: 2-(2,2-Difluoroethoxy)-N-1H-1,2,4- 372 nlc(nenl)
* tn'azol-3-yl-6-(triﬂuoromethyl)- NS(=0O)=
bcqzer_les_plfoqamide O)c2c(ccec
IUPAC: 6-(2,2-Diﬂuoroethoxy)-a,a_,a- é%(ggg)
trifluoro-N-s-triazol-3-yl-o-toluene
sulfonamide

Data obtained from Figure 1, pp.74-75 of the study report.

' D. SUPPLEMENTARY EXPERIMENT.-
of ["*CJbutyric acid to untreated Arkansas p
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days of incubation and to untreated Arkansas pond water-silt loam and Italian distilled water-silty
clay loam soil systems after 90-120 days of incubation, 44-76% and 40-52% of the applied,
respectively, was volatilized as *CO, (Table 6, p.53). Following addition of [“C]butyric acid to

- Arkansas pond water-silty clay sediment systems at 365 days after treatment with unlabeled
penoxsulam and to Arkansas pond water-silt loam and Italian distilled water-silty clay loam soil
systems at 120 days posttreatment, 63% and 57-59% of the applied, respectively, was volatilized
as '“CQ, (Table 6, p.53). :

Exaggerated rate experiments. These systems were used to isolate parent penoxsulam and its
transformation products for identification confirmation via LC/MS as described above.

III. STUDY DEFICIENCIES: For tﬁc portion of this study conducted using the Arkansas pond

water-silty clay sediment systems, no significant deficiencies that affect the study results were
identified. .

For the portions of this study conducted using the Arkansas pond water-silt loam soil and Italian
distilled water-silty clay loam soil systems, the studies were not conducted for a full year. Itis
preferred that the studies be conducted until patterns of formation and decline of the degradates
in the water and soil are established or for 1 year, whichever comes first, -

For the Italian distilled water-silty clay loam soil systems, distilled water, the test water used to
flood the soil, is not considered representative of a natural water that would be found at an
intended use site. This study is scientifically valid. The portion of the study using the Arkansas
pond water-silty clay sediment systems and the Arkansas pond water-silt loam soil systems can
be used towards fulfillment of the anaerobic aquatic metabolism guideline, Subdivision N
Guideline §162-3, data requirements for penioxsulam. The portion of the study using the halian
distilled water-silty clay loam soil systems can not be used to fulfill the guideline requirements. -

IV. REVIEWER’S COMMENTS: _
1. '-A_'_Ithough the study authors reported that the experiments were conducted in accordance with = . .

USEPA Subdivision N Guidelines §162-2 and 162-3, no portion of this study was actually '

.conducted as an anaerobic soil metabolism study because the test sediment and soils were

flooded and incubated under nitrogen atmosphere for 29 days prior to application of

[“Clpenoxsulam to the ‘wateh layer (pp.24-25). In order to conduct an anaerobic soi] -

metabolism study according to Subdivision N Guideline §162-2, the test soil is treated with

the test chemical and aged acrobically for 30 days or one half-life, whichever comes first,

then converted to anaerobic conditions by flooding and/or conversion to a nitrogen
atmosphere. '

VWY
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2.

For each label, a single treated water-sediment/soil system was collected at each sampling
interval in this study. Replicate (duplicate) sampling at each collection interval is preferred,
so that normal variability can be quantified and outliers identified. The study authors
reported that the dual labels sampled (one system per label at each interval) achieved
duplicate replication (p.26). However, had any of the transformation products not contained
both ring structures, then this approach would have been Inappropriate. '

A foreign, Italian, soil was used in this study and classified as a silty clay loam according to
the USDA soil classification system. :

Radioactivity (bdth labels) unaccounted for following HPLC analyses of the water layers and

- sediment/soil extracts was detected at maximums of 7.1-7.9% and 2.9-3.0% of the applied,

respectively, for the Arkansas pond water-silty clay sediment, 7.7-13.6% and 1.4-1.5%,
respectively, for the Arkansas pond water-silt loam and 10.3-11.1% and 2.4-4.6%,
respectively, for the Italian distilled water-silty clay loam soil (Attachmerit 3). However,
unresolved radioactivity during HPLC analyses appear to account for the majority of the
unaccounted for ["*Clresidues (Figures 8-21, pp.82-95).

The study authors reported that transformation products BSTCA-methyl and 5,8-diOH

degraded after 2-3 days even in frozen storage. Therefore, all extracts were analyzed by
HPLC the same day or within one day of sampling (p.26).

Detection limits (LOD, LOQ) for LSC and HPLC analyses of the water layers were not
specified.

According to N. Wolfe, et al. (see reference below), redox potentials in the range of +400 to
+800 mV are considered strongly oxidizing, +200 to +400 mV moderately oxidizing, -50 to .

+200 mV moderately reducing, -200 to -50 mV reducing, and -400 to -200 mV strongly
reducing. '

.. The study authors reported the field application rate for penci?(sulam as 15-50 g a.i./ha,

‘E;gpendent on timing of application, target weeds and the crop (p.20). The 150 ga.i./ha -
treatment rate selected for this study, although three times the maximum seasonal application

" rate (50 g a.i./ha), was chosen to allow for sufficient material for detection of parent

~ penoxsulam and its transformation products. Assuming overspray of a body of water 15 cm

(6 inches) in depth, an apﬁligation of 150 g a.i./ha (0.134 Ib a.i./cre) would be equivalent to
an aqueous concentration of 0.1, rg/mL (pp.16, 20).

6-(2,2-Diflucroethoxy)-N-(5 ,8-dimethoxy-s-triazolo[1,5 ~c]pyrimidin-2-yl)-a,a,a-trifluoro-o-
toluenesulfonamide was identified as an TUPAC name of penoxsulam by the study authors

(Figure 1, p.73). 3-(2,2-Diﬂuoroethoxy)-N—(S,8-dimethoxy[1,2,4]tn'azolo[l,5-c]pyrimidin—2-
¥D-o,a,a-trifluorotoluene-2-sulfonamide identified as an IUPAC name of penoxsulam by the
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10.

11

Compendium of Pesticide Common Names .
(htfp://www.hclrss.demon.co.uk/penoxsu]am.hnnl). 2-(2,2-Diflucroethoxy)-N-(5,8-
dimethoxy(1,2,4]triazolo[1,5 -c]pyrimidin-2-yl)-6-(trifluoromethyl)benzenesulfonamide was
identified as the CAS name of penoxsulam by the study authors, the USEPA/OPP Chemical
Database (http://www.cdpr.ca. gov/cgi-bin/epa/chemidetriris.pl?pecode=11903 1) and the
Compendium of Pesticide Common Names. CAS Reg. No. 219714-96-2 for penoxsulam
was verified with the USEPA/OPP Chemical Database,

The study authors determined apparent (non-equilibrium) K, values (L/kg) for penoxsulam
‘and it transformation products (p.43; Tables 23-25, Pp.70-72). The median apparent K,
values for penoxsulam were reported as 0.58 L/kg (range 0.21-0.80 L/kg), 0.34 L/kg (range
0.25-0.47 L/kg) and 0.29 L/kg (range 0.24-0.38 L/kg) for the Arkansas silty clay sediment,

Arkansas silt loam soil and Italian silty clay loam soil, respectively.

For the Arkansas silty clay sediment, rep.orte'd apparent K, values for penoxsulam
transformation products were as follows: 0.3 8-0.80 L/kg for 5-OH-XDE-638, 0.14-1.65 Lkg .

for BSTCA-methyl, 0.25-0.59 L/kg for 5,8-diOH, 0.12-1.39 L/kg for BSTCA and 0.39-1.55
L’kg for BST (Table 23, p.70).

For the Arkansas siit loam soil, reported apparent K, values for penoxsulam transformation
products were as follows: 0.35-0.56 L/kg for 5-OH-XDE-638, 0.24-0.90 L/kg for BSTCA
and 0.25-0.92 L/kg for BST (Table 24, p.71).

For the Italian silty clay loam soil, reported apparent K, values for penoxsulam
transformation products were as follows: 0.28-0.41 L/kg for 5-OH-XDE-638, 0.22-0.54 L/kg
for BSTCA-methyl, 0.32-0.97 L/kg for BSTCA and 0.29-0.60 L/kg for BST (Table 25, p.72).

The following typographical errors/discrepancies were noted in this study:

1) InFigure 16 (p.90), a chromatogram of HPLC analysis of 120-day water from a

. . [triazolopyrimidine-2-'*C]-label treated Arkansas pond water-silt loam soil system, an

* i Unknown was detected at 10.2% of HPLC recovered. The 120-day water layer contained
" 391% of the applied radioactivity (Table 11, p.58), therefore the Unknown comprised

» *7"3.99% of the applied. However, in Appendix C (p.108), a value of 1.4% of applied was
reported. _ ‘

LA ]

i) In Tables 7-9 (pp.54-56), the study authors calculated overall averages plus/minus
standard deviations for system parameters (pH, dissolved oxygen, redox potential),
However, the study authors calculated the standard deviation using the “sample” standard
deviation function equivalent to the “n-1 weighted” standard deviation which should only
be used when data are taken from a sample of a population. The reviewer re-determined

;
o R a";;-;
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the standard deviation using the “population” standard deviation function which is used
when data are taken from the entire population (Attachment 3).

iif) The study authors’ reported mean values were presented in this review unless there was a
discrepancy of >0.1% of the applied between the value reported by the study authors and
that determined by the reviewer, in which case, the value determined by the reviewer was
presented in this review (Attachment 3). Usually the discrepancy between the value
determined by the study authors and the reviewer was due to the following: at sampling
intervals where there was a detect and a nondetect, the study authors reported the detect
as the “mean” (Tables 13-15, pp.60-62; Appendix C, pp.105-110).

. Standard deviations were not provided by the study authors, therefore, the values were
determined by the reviewer (Attachment 3). ~

~ In addition, the study authors provided LOD and LOQ values for HPLC analysis of the
sediment/soil extracts, but not for the aqueous (water) layers. Therefore, when there was

a detect and a nondetect at a sampling interval the value was reported as less than or equal
to the detect.

V. REFERENCES:

1. U.S. Environmental Protection Agency. 1982. Pesticide Assessment Guid?lines,- Subdivision
'N, Chemistry: Environmental Fate, Section 162-3, Anaerobic Aquatic Metabolism Studies.
Office of Pesticide and Toxic Substances, Washington, DC. EPA 540/9-82-021.
. 2, 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.

3. _U.S. Edvironmental Protection Agency. 1993, Pesticide Registration Rejection Rate

"A;nalysis - Environmental Fate. Office of the Prevention, Pesticides, and Toxic Substances,
Washington, DC. EPA 738-R-93-010. '

o

4. Wolfe, N, et al. 1990, _‘Abiotic transformations iﬁ water, sediments and soil. Jn Pesticides in
the Soil Environment, Soil Stience Society of America, pp.103-110.
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Attachment 2

Structures of Parent and Transformation Products




Penoxsulam

IUPAC name:‘

CAS name:
CAS No:
@
{
‘-'_'-'.’. ¢

3-(2,2-Diﬂuoroethoxy)-N'—(S,S-dimethox'y[1 .2,4]triazolo{] ,5-c]pyrimidin-
2-y)-a,a,-to fluorotoluene-2-sulfonamide '

_2‘-(2,2-Diﬂuoroethoxy)-N-(S:S—dimethoxy[ 1,2,4]triazolo{] .5-¢]pyrimidin-

2—yI)—6-(tn'ﬂuoromethyl)benzenesquonarnide :
219714-96-2

Unlabeled




[Phenyl-U-C] label

[Triazolopyrimidine-2-"*C] label

*.Posttion of the radiolabel.




5-OH-XDE-638

de

IUPAC name: 6-(2,2-Diﬂuoroethoxy)—N—(S,6-dihydro—8-methoxy_—5
c]pyn’midin~2-yl)—a,a,a-tﬁﬂuoro_—o-toluenesulfonami
CAS name: 2-(2,2-Dif]uoroethoxy)—N-(5,6~dihydr0-8-methoxy-_S—

oxof1,2,4]triazolo]1 ,5-¢]pyrimidin-2-y1)-6-
(trifluoromethyl)benzenesulfonamide

CAS No: NA
' Unlabeled
HO
>—_—:_N
Y M
7
|
E O=$=0 F
F
[Triazolopyrimidine-2-'¢C) label
HO .
-
i /
e - F O=S=0F
Lt F/K/O F
i E

* Position of the radiolabel.

—oxo-s-triazold[l )3




BSTCA

JUPAC name: 3-[6-(2,2- Dlﬂuoroethoxy) -a,&,¢~(trifluoro-o-toluenesulfonamido]-s-

triazole-S-carboxylic acid

CAS name: 3-[[[2-(2,2-Diflucroethoxy)-6- ~(trifluoromethyl

: 1H-1,2,4-triazole-5-carboxylic acid
CASNo: "NA

Unlabeled

[Triazolopyrimidine-2-'*C] label -

* Position of the radiolaibel.

)phenyl]-sulfc')nyl]amino]-




BST

IUPAC name:
CAS name:

CAS No:

6~(2,2-Diﬂuoroethoxy)—a,a,a-triﬂuoro-N-s-triazol-3-yl—o-
toluenesulfonamide .
2-(2,2-Diﬂuoroethoxy)—N—lH-1,2,4-triazo]e-3-yl-6— ]
(trnfluoromethyl)benzenesulfonamide
NA

Unlabeled

H
/

N’N>
H\N)LN/
|
3 0=S=0 F
F/k/o ' F

[Triazelopyrimidine-2-"C] label

* Position. of the radiolabel.




BSTCA-methy]

IUPAC name:
CAS name:

CAS No:

BSA

IUPAC name;
CAS name:
CAS No:

Methyl 3-[6-(2,2-diﬂuoroethoxy)~a,a,oc'-triﬂuoro-o-to]ueneéulfonamido]-s-
triazole-5-carboxylate :
Methyl 3-[{[2-(2,2-difluoroethoxy)-6- :

(trifluoromethyl)phenyl]sulfo nylJamino}-1H-1,2 4-tri azole-5-carboxylate
NA _

o
| N’N>‘4f
H*N(ﬂ‘gi YocH,
e o=g::0F

6-(2,2-Difluoroethoxy)-a,e,a-triflucro-o-toluenesulfonic acid

2-(2,2-DiﬂUOroethoxy)-6-(triﬂuoromethyi)benzenesulfonic acid
NA




5,8-diOH

IUPAC name;

CAS name:

CAS No:_

TPSA

IUPAC name:
CAS name;
CAS No:

NA

2-(2,2-Difluoroethoxy)-6-tri ﬂuoromethyl-N-(S,S-dihydroxy-
(1,2,4]triazolo[1,5-c]pyrimidin-2-yl)benzenesulfonamide

NA

NA
NA
OCH,
}—:_N
-
/
H
\T N ‘ocH,
Q=$=0
OH

5,8-Dimethoxy(1,2,4]triazolo-[1 ,5-c]pyrimidin-2-yl-sulfamic acid




2-Amino TP

IUPAC name: 2-Amino-5,8-dimethoxy-s-triazolo[1,5-c]pyrimidine
CAS name: S,S-D_im'ethoxy[!,~,4}tnazolo[l 3-¢]pyrmidin-2-amine
CAS No: NA
OCH,
H J\
/N : — /
® N
OCH,
5-OH, 2-Amino TP
IUPAC name: . NA _
CAS name: . 8-Methoxy[],2,4]tn’a2010-[1,5-c]pyn’midin-5-01-2-amine
CAS No: NA
OH
N--. 3
‘ N N
N—<’
- / . -‘&
t e ’ .
LT ' OCHa
[ ‘_’ .




2-Amino TCA

IUPAC name:
CAS name:
CAS No:;

NA -
2-Amino-1 ,3,4-triazole-5-carboxylic acid
NA

\ ~N
. </
) /N — O
H N

2-Amino-1,3,4-triazole

IUPAC name:
CAS name:
CAS No:

-OH
NA
2-Amino-1,3,4-triazole
NA
H  No
BN N
N—
[ e
KW .
[P -

o
s




Sulfonamide

IUPAC name:
CAS name:
CAS No:

2-Diﬂu0roethoxy)—6-(triﬂuoromethyl)-benzenesulfonamide
,2-Diﬂuoroethoxy)—6-(tn'ﬂuoromethyl)-benzenesulfonamide

Sulfonylformamidine

IUPAC name:
CAS name:

CAS No:

2-(2,2-Diﬂuoroethoxy)-N—{{E)iminomethyl-ﬁ—
(tn'ﬂuoromethy])benzenesu]fonamide

2-(2,2-Difluoroethox ¥)-N-(iminomethyl-6-(tri fluoromethyl)-
benzenesulfonamide -

NA
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