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Data Evaluation Report on the aerobic biotransformation of pyrasulfotole (AE 0317309) in
water-sediment system ‘

PMRA Submission Number 2006-2445 EPA MRID Number 46801713

EXECUTIVE SUMMARY

The biotransformation of [phenyl—U-“C]- and [pyrazole-3-*C]-labeled (5-hydroxy-1,3-
dimethylpyrazol-4-y1)(2-mesyl-4-trifluoromethylphenyl)methanone (pyrasulfotole, AE 0317309;
radiochemical purities >99%) was studied in pond water-sandy loam sediment (water pH 4.8,
dissolved carbon not reported; sediment pH 4.5-5.4, organic carbon 4.1%) from North Carolina
and pond water-silty clay sediment (water pH 7.5, dissolved organic carbon not reported;
sediment pH 6.9-7.5, organic carbon 0.81%) from Kansas for 131-132 days under aerobic
conditions in darkness at 25 + 2°C. ‘Based on the water volume, ["*C]pyrasulfotole was applied
at a rate 0of 0.015-0.016 mg a.i./L. The sediment:water ratio used was ca. 1:7 (38.4 g dry wt.
sediment:283 mL water) for the sandy loam systems and ca. 1:4 (65.6 g dry wt. sediment:276
mL water) for the silty clay loam systems. This experiment was conducted in accordance with
USEPA Subdivision N Guideline §162-4, and in compliance with USEPA GLP Standards 40
CFR, Part 160. The test system consisted of 500-mL, glass flasks attached to a continuous flow-
through (humidified air, ca. 10-20 mL/minute) system with traps for the collection of CO,
(ethanolamine) and volatile organics (ethylene glycol; sandy lpam systems only). Sandy loam
sediment and water were pre-incubated for 7 days, then following treatment, a single flask per
label type was collected after 0, 11, 26, 55, 81, 109 and 132 days of incubation. Silty clay loam
sediment and water were pre-incubated for 22 days, then following treatment, a single flask per
label type was collected after 0, 21, 42, 64, 83, 104 and 131 days of incubation. Water layers
were decanted, filtered (200 pm, glass fiber), then concentrated via rotary evaporation for
reverse-phase HPLC analysis. Sediment samples were extracted two to three times with
acetonitrile:water [4:1 (v:v) for 0- and 11-day sandy loam sediments; 9:1 (v:v) for all other
sediment samples] via shaking, then further extracted with the acetonitrile:water solvent using an
Accelerated Solvent Extraction (ASE) system (2 cycles, 80°C, 1,500 psi). Resulting sediment
extracts were filtered (200 pm), combined and concentrated in the same manner as the water
samples for HPLC analysis. One transformation product, 2-methylsulfonyi-4-
trifluoromethylbenzoic acid (AE B197555), was identified via HPLC against reference standard.

The test conditions outlined in the study appear to have been maintained throughout the
incubations. In sandy loam systems, conditions were moderately oxidizing in the water layer and
moderately reducing to moderately oxidizing in the sediment at 10-25 days posttreatment, then
were strongly oxidizing in the total system thereafter. Mean redox potentials in the water and
sediment were +464 + 184 mV and +469 * 254 mV, respectively. In the water layer, dissolved
oxygen levels averaged 5.45 + 0.36 mg/L, while pH levels decreased from 7.22-8.09 at 10-25
days to 3.39-3.97 at 80-131 days. In silty clay loam systems, conditions were moderately
oxidizing in the water and sediment throughout the 131-day incubation with mean redox
potentials of +274 £ 33 mV and +275 * 68 mV, respectively. In the water layer, dissolved
oxygen and pH levels averaged 5.69 + 0.20 mg/L and 7.89 % 0.25, respectively.

Pyrasulfotole (both labels) dissipated slowly throughout the incubation in the silty clay loam

systems; however, in the sandy loam systems, pyrasulfotole dissipated slowly during the initial
55 days of incubation, then levels significantly decreased thereafter, primarily through formation
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water-sediment system

PMRA Submission Number 2006-2445 EPA MRID Number 46801713

of bound sediment residues. Increased adsorption of [14C]residues to the sandy loam sediment
appeared coincident with decreased pH levels (<ca. 4) in the water-sandy loam systems, which
also approximated the reported pK, of 4.2 for pyrasulfotole. No major transformation products
were detected for either test substance in either system. One minor product,

o - 2-methylsulfonyl-4-trifluoromethylbenzoic acid (AE B197555),

was detected in both phenyl-label treated systems at maximums of 1.6-2.2%, 0.8-1.0% and 2.6-
3.0% of the applied in the water, sediment and total system, respectively. For both systems,
unidentified [*C]residues (both labels) were detected at total maximums of 2.0%, 3.0% and
3.0% in the water, sediment and total system, respectively. For both systems and labels,
volatilized '*CO, was not detected at any interval. Volatile ["*CJorganics were detected only in
pyrazole-label treated sandy loam systems at a maximum 0.4% of the applied; volatile
["*C]organics traps were not used with the silty clay loam systems.

In sandy loam systems (both labels), overall recovery of radiolabeled material averaged 96.7 +
3.2% (range 89.9-100.4%) of the applied, with no significant losses during the 132-day study.
Following application of [“C]pyrasulfotole to the water layer, ['*C]residues partitioned from the
water layer to the sediment with average (n = 2) distribution ratios (water:sediment) of ca. 100:1
at day 0, 2:1 at 11-55 days, 1:4 at 81 days and were 1:>10 thereafter. [*C]Pyrasulfotole in the
total system decreased from a mean 97.6% of the applied at day O to 44.5% at 81 days and was
16.3-18.2% thereafter. In the water layer, [*C]pyrasulfotole decreased from a mean 97.6% at
day O to 61.8-68.3% at 11-55 days, 22.9% at 81 days and was 5.2-5.5% thereafter. In the
sediment, [*C]pyrasulfotole increased from a mean 0.9% at day to 25.0% at 26 days, then
decreased to 11.1-12.7% at 109-132 days. Linear half-lives for pyrasulfotole in the water,
sediment and total system were 30, 90 and 48 days, respectively, and nonlinear half-lives were
46, 99 and 69 days, respectively. Observed DT50 values were 55-81 days in the water, 81->132
days in the sediment and 55-109 days in the total system. However, these fitted transformation
models do not adequately fit the observed dissipation pattern of parent residues. Extractable
[“*C]residues in the sediment increased from a mean 0.9% of the applied at day 0 to a maximum
25.1% at 26 days, then decreased to 11.1-13.1% at 109-132 days. Nonextractable [*C]residues
were detected at means of 8.1-15.0% at 11-55 days, then sharply increased to 50.7% at 81 days
and were 72.6% at study termination. Pyrasulfotole does not appear to be transforming in
this sandy loam system, but rather rapidly partitions from the water to an unextractable
sediment-bound phase between Days 55 — 81. Pyrasulfotole is therefore considered to be
stable under conditions of this aerobic aquatic system. ‘

In silty clay loam systems (both labels), overall recovery of radiolabeled material averaged
100.1 + 1.4% (range 98.0-102.4%) of the applied. Following application of ['*C]pyrasulfotole to
the water layer, ['*C]residues partitioned from the water layer to the sediment with average (n =
2) distribution ratios (water:sediment) of ca. 100:1 at day 0, 3:1 at 21 days and were 2:1

thereafter. ["*C]Pyrasulfotole dissipated slowly in the total system decreasing from a mean

101.4% of the applied at day O to 82.3-87.8% at 104-131 days. In the water layer,
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[“C]pyrasulfotole decreased from a mean 100.9% of the applied at day 0 to 63.9% at study
termination, while increasing in the sediment from 0.5% to 23.9% at the same respective
intervals. Observed DT50 values were >131 days in the water, sediment and total system.
Linear/nonlinear half-lives for pyrasulfotole in the sediment and total system were not
determined because levels of parent in the sediment were still increasing at study termination,
and there was insufficient dissipation of parent in the total system. Pyrasulfotole is considered
to be stable under conditions of this aerobic aquatic system. Extractable ['*C]residues in the
sediment 1ncreased from a mean 1.0% of the applied at day 0 to 24.4% at 131 days.
Nonextractable [ C]re51dues increased from a mean 0.5% at day 0 to 13.1% at 104 days and
were 10.6% at study termination.

A transformation pathway was provided that was con31stent with the products detected in this
study, with the exception that mineralization of [**C]residues to CO, was not evident. Under the
conditions used in this study, transformation of pyrasulfotole involved hydrolytic cleavage of the
phenyl and pyrazole moieties to yield minor levels 2-methylsulfonyl-4-trifluoromethylbenzoic
acid (AE B197555) plus other unidentified minor products, with formation of bound sediment
residues the primary dissipation pathway.

In a supplementary experiment, treatment of water-sediment systems at the anticipated field use
rate for pyrasulfotole (nominally 0.0038 mg a.i./L) appeared to have no impact on the
distribution of [*C]residues between the water and sediment phases for either system or label as
compared to the 0.015-0.016 mg a.i./L application rate water layers and sediment extracts at the
lower application rate were not analyzed for parent [* C]pyrasulfotole and transformation
products.

Results Synopsis:

Test system used: Pond water-sandy loam sediment North Carolina.
Linear half-life in water: 29.6 days (r2 0.8603).

Linear half-life in sediment: 89.9 days (r =(.7898).

Linear half-life in the total system: 47.9 days (r* = 0.8082).

Non-linear half-life in water: 46.2 days (r* = 0.8309).
Non-linear half-life in sediment: ~ 99.0 days (r* = 0.8116).
Non-linear half-life in total system: 68.6 days (* = 0.7544).

Observed DT50 in water: 55-81 déys.
Observed DT50 in sediment: 81-2132 days.
Observed DT50 in total system: 55-109 days.

Note: Linear and non-linear fitted models do not adequately describe dissipation pattern.
Pyrasulfotole is not degrading from the whole system, rather appears to rapidly bind to
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sediments as unextractable material between 55-81 days. Considered stable in aerobic
aquatic environments.

Major transformation products:
None.

Minor identified transformation products:
2-Methylsulfonyl-4-trifluoromethylbenzoic acid (AE B197555, maximum 2.2%, 0.8% and
3.0% of applied in water, soil and total system, respectively).

Test system used: Pond water-silty clay loam sediment Kansas.
Linear half-life in water: 250 days (i* = 0.6871).
Linear half-life in sediment: ND (not determined).

Linear half-life in the total system: ND.

Non-linear half-life in water: 217 days (r* = 0.6828).
Non-linear half-life in sediment: ND.
Non-linear half-life in total system: ND.

Observed DT50 in water: >131 days.
Observed DTS50 in sediment: >131 days.
Observed DT50 in total system: >131 days.

Note: Considered stable in aerobic aquatic environments.

Major transformation products:
None.

Minor identified transformation products:
2-Methylsulfonyl-4-trifluoromethylbenzoic acid (AE B197555, maximum 1.6%, 1.0% and
2.6% of applied in water, soil and total system, respectively). .

Study Acceptability: The EPA and PMRA classify this study as acceptable. No significant
deviations from good scientific practices were noted. The DEH classifies this study acceptable
for the Lawrence system and not usable for Pikeville systems where there was too large a pH
range (see Reviewers’ Comments).

L. MATERIALS AND METHODS

GUIDELINE FOLLOWED: This study was conducted in accordance with USEPA
Subdivision N Guideline §162-4, PMRA Environmental
Chemistry and Fate Guidelines for Registration of Pesticides in
Canada (1987) and OECD Guideline for the Testing of
Chemicals 308: Aerobic and Anacrobic Transformation in
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Aquatic Sediment Systems (2002; pp. 18, 41-42). No
significant deviations from the objectives of Subdivision N
guidelines were noted.

COMPLIANCE: This study was conducted in compliance with USEPA GLP Standards
40 CFR, Part 160 (pp. 3, 42). Signed and dated Data Confidentiality,
GLP, Quality Assurance and [study] Certification statements were
provided (pp. 2-5).

A. MATERIALS: '
1. Test Materials [Phenyl-U-”C]- and [pyrazole-3-"*C]pyrasulfotole (p. 19).
Chemical Structure: See DER Attachment 1.

Description: Technical; physical state not reported.

[Phenyl-U—14C] pyrasulfotole

Purity: Radiochemical purity: >99% (p. 20; Figure 3B, p. 61; Figure 3D, p. 63).
Lot/Batch No. C938A/B (p. 20).
Analytical purity: Not reported.
Specific activity: 175,000 dpm/pg (28.6 mCi/mmol).

Location of the radiolabel: Uniformly on phenyl ring.

[Pyrazole-3-'*C]pyrasulfotole

Purity: Radiochemical purity: >99% (p. 20; Figure 3A, p. 60; Figure 3C, p. 62).
Lot/Batch No. C939A/B (p. 20).
Analytical purity: ~ Not reported. ‘
Specific activity: 339,000 dpm/pg (55.3 mCi/mmol).

Location of the radiolabel: At 3-C position on pyrazole ring.

Storage conditions of
test chemicals: Maintained in acetonitrile solution at -20°C (p. 20).
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Physico-chemical properties of pyrasulfotole:

_|Parameter Value | Comment
Molecular weight 362.3 g/mol
Molecular formula C14H13F3N204S
Water Solubility 4.2 g/L at pH 3.9 (pH 4 buffer) At 20°C.
69.1 g/L at pH 5.4 (pH 7 buffer)* *Exceeded buffer capacity.
49.0 g/L at pH 5.2 (pH 9 buffer)* BCS Report No.: PA03/008.
Vapor Pressure 2.7x107 Pa At 20°C, extrapolated.

Siemens AG Report No.: 20040374.02.

Amaxt = 264 nm/e = 1.11 x 10* L/(mol*cm) |BCS Report No.: PA03/023.

UV Absorption Az = 306 /e = 5.93 x 10° L/(mol*cm)
pKa 4.2 BCS Report No.: PA03/045.
log Kow 0.276,-1.362 and -1.580 at pH 4, 7 and 9, | At 23°C.
respectively. BCS Report No.: PA03/010.
. ' At ambient temperature.
Stability of compound at | 0L 45 801 BCS Report Now: PAO3/076.
room temperature At 25°C.

Stable in aqueous solution at pH 5, 7 and 9. BCS Report No.: 20057S.

Data obtained from pp. 19-20 of the study report.

US EPA ARCHIVE DOCUMENT
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water-sediment system

EPA MRID Number 46801713

PMRA Submission Number 2006-2445.

2. Water-sediment collection, storage and properties

Table 1: Description of water-sediment collection and storage

Description North Carolina (Pikeville) Kansas (Lawrence)
Pikeville, Wayne County, North Lawrence, Jefferson County, Kansas.

Geographic location. Carolina. Pond located in-agricultural | Pond located in agricultural use area.
use area.

Coordinates Latitude: N35°29.077 N39°02.996'

Longitude: W78°02.623. W95°11.353".

Pesticide use history at the . . L .

collection sites No pesticide applications for previous 5 years.

Collection date November 12, 2003 January 23, 2004

) Water: Collected into plastic bottles; no further description.
Collection

procedures for: | Sediment:

Collected into 5-gallon buckets using
post-hole digger.

Collected into 5-gallon buckets with
shovel.

Sampling Water:

0- to 15-cm (0- to 6-inch) water depth.

depth for: Sediment:

Sampled to a depth of 15-40 cm (6-15
inches) at 15- to 20-cm water depth.

0- to 6-inch sediment layer taken at
15- to 20-cm water depth.

Storage conditions

Water and sediment transported day of collection at ambient temperature, then

maintained in walk-in refrigerator at ca.

4°C at test facility.

30 days prior to preparation and 7-day

19 days prior to preparation and 22-

Storage length pre-incubation of the water-sediment | day pre-incubation of the water-
systems. sediment systems.
) Water: None.
Preparation - - -
Sediment: Homogenized (method not reported) and sieved (2-mm),

Data obtained from p. 22; Table 1A, p. 44; Table 1B, p. 46; Appendices 4A-5B, pp. 90-93 of the study report:

Page 9 of 38




Data Evaluation Report on the aerobic biotransformation of pyrasulfotole (AE 0317309) in
water-sediment system

PMRA Submission Number 2006-2445 EPA MRID Number 46801713

Table 2: Properties of the waters.

Property North Carolina (Pikeville) Kansas (Lawrence)
Temperature (°C) 19 3.0
pH' 4.8 7.5
Initial' Final® Initial! Final®
Redox potential (mV) = = 8 =
+366 +585, +654 +246 +276, +276
_ Initial® Final® Initial’ Final’
Oxygen concentration (mg/L)
5.64-5.70 5.63-5.74 6.67-6.68 6.02-6.03
Dissolved organic carbon {(mg/L) Not reported.
Hardness (mg CaCQO,/L) 18 175
Electrical conductivity (mmhos/cm) 0:15 0.48
Total dissolved solids (mg/L) 116 324
o s Initial® Final Initial* Final
Biomass (cells/mL water) = = 3 3
44.0x 10 9.4x 10 88x10 11.3x 10

1 At collection site (Table 1A, p. 45; Table 1B, p. 47).

2 Final at 130-131 days postireatment; 5x systems (Sample ID 39, 49, 139, 149) only (Appendices SA-B, pp. 92-94).
3 Initial 1-2 days prior to treatment (Appendices SA-B, pp. 92-93).

4 Initial at day 0 posttreatment interval of the study and Final at 131-132 days (Table 1A, p. 45; Table 1B, p. 47;
Appendix 2, p. 88).

5 Phospholipid fatty acid analysis (PLFA; Table 1A, p. 45; Table 1B, p. 47).

Data obtained from Table 1A, p. 45; Table 1B, p. 47; Appendices SA-B, pp. 92-94 of the study report.
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Table 3: Properties of the sediments.

Property North Carolina (Pikeville) Kansas (Lawrence)
Soil texture Sandy loam Silty clay loam
% Sand (2000-50 ®m): 64 11
% Silt (50-2 ®m): 32 50
% Clay (<2 ®m): 4 39
pH sediment:water (1:1): 5.4 7.5
0.01M CaCl,: 4.5 6.9
Organic carbon (%) 41 1 0.81
Organic matter (%) 7.0 1.4
CEC (meq/100 g) 5.0 284
Redox potential (mV) Initial® Final Initial® Final
+221 to +240 - | +712, +696 +110 to +115 | +320, +306
, at 1/3 bar: 29.7 36.9
Moisture (%)
at 15 bar: 8.9 22.1
Bulk density (g/cm’) 0.76 1.15
Biomass (cells/g sediment)* Initial 3 Final 5 mlual3 ; Final 3
144x 10 441x 10 171x 10 196 x 10

1 As reported in the study, organic carbon (%) = organic matter (%)/1.72.

2 Initial at 1-2 days prior to treatment and Final at 130-131 days posttreatment (Appendices SA-B, pp. 92-94).

3 Initial at day O posttreatment interval of the study and Final [5x systems (Sample ID 39, 49, 139, 149) only] at
131-132 days (Table 1A, p. 44; Table 1B, p. 46; Appendix 2, p. 88).

4 Phospholipid fatty acid analysis (PLFA; Table 1A, p. 44; Table 1B, p. 46).

Data obtained from Table 1A, p. 44; Table 1B, p. 46; Appendices SA-B, pp. 92-94 of the study report.

B. EXPERIMENTAL CONDITIONS:
1. Preliminary experiments: None reported.
2. Experimental conditions:

Table 4: Experimental design (5x application rate, Reviewer's Comment No. 1).

Parameter North Carolina (Pikeville) Kansas (Lawrence)
Duration of the test 132 days. 131 days.
Water:

Filtered/unfiltered water: Unfiltered.

Type and size of filter used, if any:

283 mL total (225 mL water 276 mL total (225 mL added

Amount of Water: added plus 58.2 mL associated | plus 51.2 mL associated with
sediment and water with the sediment). the sediment).
pet treatment Sediment: , 38.4 g dry wt. (96.6 g wet wt.). \67v5t)6 g dry wt. (1168 g wet
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Parameter North Carolina (Pikeville) Kansas (Lawrence)
ca: 7:1 (total mL:g dry wt.). ca. 4:1 (total mL: wit.
Water/sediment ratios ( g dry w.) ( g dry wt)
3:1 (viv, 225 mL water:75 mL sediment).
Nominal: 0.019 mg a.i./L
Application rates , 0.015 mg a.i/L (4.37 ug 0.016 mg a.i./L (4.35 pg
(e ai/l) Actual: | phenyllabel | .%'/83 ml). 2.i/276 mL).
pyrazole 0.015 mg a.i./L (4.34 pg 0.016 mg a.i/L (4.30 ug
label a.i./283 mL). a.i./276 mL).

Control conditions, if used

No sterile controls were used.

Control, if used:

No sterile controls were used.

No. of replications

Treated:

For each label and system type, ten nonsterile systems were
treated with [“*Clpyrasulfotole to allow for a single replicate at
each of seven sampling intervals plus reserves.

Test apparatus (type/material/volume):

500-mL glass flask (interior height 12.5 cm, diameter 7.2 cm),

if any:

Details of traps for CO, and organic volatile,

Ethanolamine to trap CO, (one
trap, 30 mL).

Ethylene glycol (one trap, 30
mL) to trap organic volatiles.

Ethanolamine (one trap, 30
mL) to trap CO,.

If no traps were used, is the system closed?

Continuous flow-through (humidified air, 10-20 mL/minute)

volatiles trapping system was used.

Identity and concentration of co-solvent:

Final concentration 0.08%
based on water volume [432
UL (phenyl label) or 426 uL

Final concentration 0.07%
based on water volume [370
UL (phenyl label) or 412 uL

acetonitrile (ACN) (pyrazole label) of ACN:water | (pyrazole label) of ACN:water
(1:1, v:v) test solution in 283 (1:1, v:v) test solution in 276
mlL water]. mL water].
Volu;ne of the test | 370432 L
. solution used/treatment:
Test material

application method | Application method (eg:

Test solution was applied uniformly to the surface of the water
layer using a 250-pL Gilson Microman positive displacement

mixed/not mixed): X
Ppipette.
Any indication of the test material adsorbing o
to the walls of the test apparatus? Not indicated.
Microbial biomass/ Initial Final
population of Water: )
controls (units) No sterile controls were used.
Sediment:
. s itial i
Microbial biomass/ Initi Final
population of Water:
treated (units) - Treated systems were not analyzed for biomass.
Sediment:
Experimental Temperature (°C): 25 £ 1-2°C; maintained in a temperature-controlled chamber.
conditions: Continuous darkness Yes
(Yes/No): )
Untreated, nonsterile water-sediment systems were prepared and
Other details, if any incubated in the same manner as the treated systems for biomass
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Parameter : North Carolina (Pikeville) Kansas (Lawrence)

determinations.

Data obtained from pp. 19, 22-26; Tables 2-3, pp. 48-50; Table 5B, p. 53; Table 5D, p. 55; Figure 2, p. 59;
Appendix 1, p. 87; Appendices 4A-B, pp. 90-91 of the study report.

3. Aerobic conditions: Water and sediment were combined in the metabolism flasks and
maintained at 25 + 1-2EC in darkness for 7 (Pikeville water sandy-loam) or 22 (Lawrence water-
silt clay loam) days prior to treatment (pp. 23-24; Table 2, p. 49; Appendices 5A-B, pp. 92-93).
Prior to and following treatment, humidified air was continuously bubbled (ca. 10-20
mL/minute) into the water layer of the test systems (p. 24; Figure 2, p. 59): In pond water-sandy
loam (Pikeville) systems at 1 day prior to treatment, redox potentials and dissolved oxygen in the
water layers were +124 to +211 mV and 5.64-5.70 mg/L, respectively, with redox potentials in
the sediment of +221 to +240 mV (Appendix 5A, p. 92). In pond water-silty clay loam
(Lawrence) systems at 2 days prior to treatment, redox potentials and dissolved oxygen in the
water layers were +77 to +87 mV and 6.67-6.68 mg/L, respectively, and redox potentials in the
sediment were +110 to +115 mV (Appendix 5B, p. 93). ‘

4. Supplementary experiments: Anticipated use rate (1x) samples (Reviewer's Comment No.

1). Additional water-sediment systems of each type were prepared and incubated as described
above, but treated at a nominal application rate of 0.0038 mg a.i./L (pp. 19, 25). This
application rate was based on a proposed maximum single use rate for pyrasulfotole of 75 g
a.i./ha (p. 19). Assuming direct over-spray of a 1-ha body of water with diffusion to a depth of 2
m, the 75 g a.i./acre field rate converts to a test application rate of 0.0038 mg a.i./L. The actual
application rates were lower, 0.0030-0.0031 mg a.i./L, because the amount of [14C]pyrasu1fotole
added to each water-sediment system to achieve a concentration of 0.0038 mg a.i/L. was based
only on the volume of water added (225 mL), rather than on the actual total water (water added
plus water associated with the sediment) in each system. Samples resulting from this experiment
were analyzed only for total radioactive residues.
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5. Sampling:

Table 5: Sampling details.

EPA MRID Number 46801713

Criteria North Carolina (Pikeville) Kansas (Lawrence)

Sampling interval 0,11, 26, 55,81, 109 and 132 | 0, 21, 42, 64, 83, 104 and
amplng Itervais days. 131 days.

Sampling method Single treated system for each label and system type at each

interval.

Method of collection of CO, and organic volatile
compounds

Volatiles trapping solutions were collected at each sampling
interval, with all traps replaced at 2 months posttreatment to
preclude saturation.

Sampling intervals/times for:

Sterility check, if sterile controls are used:

Redox potential, dissolved oxygen and pH in
water layer and redox potential in sediment:

Sterile controls were not prepated.

-7,-1, 10, 25, 53, 80, 108 and
131 days posttreatment.

-22,9,-2, 14, 20, 41, 63, 82,
104 and 130 days
posttreatment.

Sample storage before analysis

Water layers and sediment were separated and the sediment
was extracted the day of collection.

Water samples and sediment extracts were stored frozen (<-
15°C) up to 39 days prior to analysis, with the majority of -
samples reportedly analyzed within 15 days. However,
specific extraction and analysis dates were not provided for
review.

Other detéils, if any

None reported.

Data obtained from pp. 24, 26, 40; Table 3, p. 50; Tables SA-D, pp. 52-55; Appendices 5A-B, pp. 92-94 of the study

report.

C. ANALYTICAL METHODS:

Separation of the water and sediment: The water layer was decanted and filtered (Whatman
200 pum, GF/C glass fiber), then triplicate aliquots (1.0 mL) were analyzed for total radioactivity

by LSC (p. 27; Appendices 8-9, pp. 98-99).

Extraction/clean up/concentration methods for water and sediment samples: Prior to HPLC
analysis, an aliquot (volume not reported) of the water layer was concentrated to near dryness
using rotary evaporation (under vacuum, temperature not reported; p. 27); any reconstitution of

the resulting residues was not reported.

Sediment was transferred to a 200-mL centrifuge bottle and extracted two to three times with
acetonifrile:water [4:1 (v:v) for 0- and 11-day sandy loam (Pikeville) sediments; 9:1 (v:v) for all
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other sediment samples]; extraction solvent volumes were 100 mL for the initial
transfer/extraction and 50 mL thereafter (p. 27; Figure 5, p. 66). Each extraction was done via
shaking (mechanical shaker, 15 minutes, speed not reported), then extract and sediment were
separated via centrifugation (1,287 g, 15 minutes). Extracts were filtered (Whatman 200 um,
GF/C glass fiber) and analyzed for total radioactivity by LSC. Extracted sediment was combined
with diatomaceous earth (ca. 5-15 g, Hydromatrix sorbent), then the sediment-sorbent sample
was transferred to an extraction cell (3.0 x 15.8 mm) of an Accelerated Solvent Extraction (ASE)
system (Model ASE 300, Dionex; Appendix 3, p. 88) and further extracted with
acetonitrile:water (9:1, v:v) under the following conditions: 2 cycles, cell temperature 80°C,
heating time 5 minutes, static time 5 minutes, flush volume 60%, purge time 120 seconds,
pressure 1,500 psi. All sediment extracts were combined and aliquots (1.0 mL) were analyzed
for total radioactivity (Appendices 8-9, pp. 98-99). Prior to HPLC analysis, an aliquot (usually
50-100 mL) of the combined extract was concentrated via rotary evaporation (ca. 30°C) to near
dryness (p. 28). If needed, resulting samples were filtered (0.20 or 0.45 ym Gelman Nylon
Acrodisc) and/or further concentrated under a nitrogen stream using a micro-evaporator.

Total “C measurement: Total '*C residues were determined by summing the concentrations of
residues measured in the water layers, sediment extracts, extracted sediment and volatile trappmg
solutions (p. 31).

Determination of nonextractable residues: Extracted sediment was air-dried and homogenized
(method not reported, p. 28). Triplicate aliquots (0.5 g) were analyzed for total radioactivity by
LSC following combustion (Appendices 8-9, pp. 98-99).

Determination of volatile residues: Triplicate aliquots (volume not reported) of the
ethanolamine and/or ethylene glycol trapping solutions were analyzed for total radioactivity by
LSC (p. 24).

~

Derivatization method, if used: None was reported.

Identification and quantification of parent compound: Concentrated water and sediment
extract samples were analyzed by reverse-phase HPLC under the following conditions:
Phenomenex Luna C18 (4.6 x 250 mm, 5 um, 100A) column, Phenomenex C18 (3x4mm, 10
um) pre-column, gradient mobile phase combining either (A) 0.1% glacial acetic acid in
acetonitrile and (B) 0.1% glacial acetic acid in 0.1lmM ammonium acetate (Mobile Phase 1) or
(A) 0.1% trifluoroacetic acid in acetonitrile and (B) 0.1% aqueous trifluoroacetic acid (Mobile
Phase 2) [percent A:B at 0-5 min. 10:90 (v:v), 10-25 min. 25:75, 30-40 min. 95:5, 45-60 min.
10:90; Gradient 1], injection volume 10 uL-5.0 mL, flow rate 1 mL/minute, UV detector
(wavelength not specified), and Beta RAM Model 1I radioactivity detector (HPLC #1; pp. 28-
29). Column recoveries were monitored through the collection and LSC analysis of selected
bulk column eluates and averaged 96 £ 13% and 93 * 12% of the applied for Pikeville water and
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sandy loam sediment extract samples, respectively, and 102 = 12% and 108 * 22% for Lawrence
water and silty clay loam sediment extracts, respectively (DER Attachment 2).

At an unspecified point in the study, a semi-preparative HPLC system was included to reduce
interference from matrix effects (p. 29). LC conditions were as described above using Mobile
Phase 2 and the following gradient conditions: [percent A:B at 0-5 min. 10:90 (v:v), 10-15 min.
25:70 (this ratio is most likely in error and should either be 25:75 or 30:70), 30-40 min. 95:5, 45-
60 min. 10:90; Gradient 2], flow rate 2 mL/minute (HPLC #2, pp. 29-30).

Parent [14C]pyrasulfotole was identified by comparison to the retention time of unlabeled
reference standard (Figures 6-7, pp. 67-68). To confirm identification, [14C]pyrasu1fotole was
isolated from high dose (5x) 132-day water-sandy loam sediment samples and 104-day water-
silty clay loam sediment samples via HPLC separation and fraction collection, with the resulting
isolated [“C]pyrasulfotole fractions co-chromatographed with unlabeled reference standard (pp.
30-31; Figures 8-11, pp. 69-72). Isolated parent ['*C]pyrasulfotole fractions were then combined
respective to label and system type and analyzed by LC/MS under the following conditions:
Agilent Zorbax C8 (4.6 x 250 mm, 5 pm) LC column, linear gradient mobile phase combining
(A) 0.1% aqueous formic acid and (B) methanol [percent A:B at 0 min. 95:5 (v:v), 15 min.
0:100], flow rate 800 pL/minute, post-column split ratio 200:600 pL/min. (MS:radioactivity
detector), Raytest Ramona Star radioactivity detector, Finnigan-MAT TSQ 7000 MS, turbo-
ionspray interface in multiple reaction monitoring (MRM) mode, positive and negative ion
modes, scan range 150-750 amu, scan time 1 second (pp. 16, 30-31). Identification of
[*Cpyrasulfotole in isolated samples was made against labeled test substances (p- 39; Figures
4A-B, pp. 64-65; Figures 14-17, pp. 75-78).

Identification and quantification of transformation products: Transformation products were
separated and quantified using HPLC as described for the parent compound (pp. 28-31; Figures
6-11, pp. 67-72). :

Table 6: Reference compounds available for identifying transformation products of pyrasulfotole
(AE 0317309).

Applicant codes Chemical Name , Purity’
AE B197555, . .

K-1198 and K-1367 2-(Methylsulfonyl)-4-(trifluoromethyl)benzoic acid 99.6%
AE 1073910, (5-Hydroxy-3-methyl-1H-pyrazol-4-yl)[ 2-(methylsulfonyl)-4- 99.29%

K-1385 (trifluoromethyl)phenyljmethanone =7

1 Purity w/w unless otherwise designated.
- Data obtained from p. 21; Figure 1, p. 58 of the study report.

Detection limits (LOD, LOQ) for the parent compound and transformation products: For
HPLC analyses, the limit of detection (LOD) was reported as-500 dpm, equivalent to 2.9 ng and
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1.5 ng for [phenyl-U-"*C]- and [pyrazole-3-*C]-label treated samples, respectively (p. 34).
Sample sizes were selected such that the LOQ was 1% of the applied radioactivity.

For LSC analyses, minimum sensitivities (MSP) for [phenyl-U-'*C]- and [pyrazole-3-1*C]-label
treated samples were reported as 3.5-5.2% and 1.8-2.7% of the applied, respectively, for water
layer samples, 5.6-8.4% and 2.9-4.3%, respectively, for sediment extracts and 1.1-2.7% and 0.6-
1.4%, respectively, for sediment combustions (Appendices 8-9, pp. 98-99).

II. RESULTS AND DISCUSSION

A. TEST CONDITIONS: In pond water-sandy loam (Pikeville) systems, acrobic levels
increased with time. At 10-25 days posttreatment, conditions were moderately oxidizing in the
water layer (+232 to +249 mV) and moderately reducing to moderately oxidizing in the
sediment (+86 to +216 mV). However, from Days 53 to 131 (study termination) conditions in
water and sediment were strongly oxidizing (> +548 mV). Average (n = 10) redox potentials in
the water and sediment were +464 + 184 mV (range +232 to +654 mV) and +469 + 254 mV
(+86 to +712 mV), respectively (DER Attachment 2). In the water layer, dissolved oxygen
levels averaged 5.45 £ 0.36 mg/L (4.85-5.79 mg/L), while pH levels decreased from 7.22-8.09 at
10-25 days to 3.39-3.97 at 80-131 days.

In pond water-silty clay loam (Lawrence) systems, conditions were moderately oxidizing in the
water and sediment throughout the 131-day incubation with average (n = 14) redox potentials of
+274 £33 mV (+220 to +336 mV) and +275 + 68 mV (+146 to +352 mV), respectively (DER
Attachment 2). In the water layer, dissolved oxygen and pH levels averaged 5.69 £ 0.20 mg/L
(5.37-6.03 mg/L) and 7.89 + 0.25 (7.56-8.29), respectively.

B. MATERIAL BALANCE: Overall recoveries of radiolabeled material averaged (n = 14, both
labels) 96.7 + 3.2% (range 89.9-100.4%) of the applied for the pond water-sandy loam systems
and 100.1 £ 1.4% (range 98.0-102.4%) for the pond water-silty clay loam systems, with no
significant losses in total applied radioactivity for either label or system (DER Attachment 2,
Reviewer's Comment No. 2).

Partitioning of ["*C]residues between the water layers and sediment phases was initially similar
for the two systems; however, after 55 days posttreatment, ['*CJresidues (both labels) adsorbed
to the sandy loam sediment at significantly higher levels as compared to the silty clay loam
(DER Attachment 2). Increasing adsorption of ['*Clresidues to the sandy loam sediment
appeared coincident with decreasing pH levels (<ca. 4) in the systems, which also approximated
the reported pK, of 4.2 for pyrasulfotole (p. 20; DER Attachment 2). Following application of
["*C]pyrasulfotole to the water layer, ['*C]residues in the pond water-sandy loam systems
partitioned from the water layer to the sediment with average (n = 2, both labels) distribution
ratios (water:sediment) of ca. 100:1 at day 0, 2:1 at 11-55 days, 1:4 at 81 days and were 1:>10 at
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109-132 days. Distribution ratios for the pond water-silty clay loam systems were 72:1 at day 0,
3:1 at 21 days and 2:1 at 42-131 days.
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Table 7: Biotransformation of [phenyl-U-”C]- and [pyrazole—3-14C]-labeled pyrasulfotole (AE

0317309), expressed as percentage of applied radioactivity (mean + s.d., n = 2"), in North
Carolina (Pikeville) pond water-sandy loam sediment under aerobic conditions.

Sampling times (days)
Compound

0 11 26 55 81 109 132
Water | 97.6+04 | 65809 | 61.8+0.6 | 683+1.6 (229+10.7| 52+1.1 | 55+04
Pyrasulfotole | Sed? 09201 | 175204 | 25.0404 | 22.0+1.0 |21.6+124( 11.1£0.0 | 127+07
System | 98.5+0.4 | 833+0.7 | 86.8+04 | 90.8+19 |445+19.5| 163+ 1.1 | 182402

Water 0.0 0.0 1.1 2.2 0.6 1.6 2.2

AE B197555° | Sed. 0.0 0.0 nd.* 0.1 nd. nd. 0.8

System 0.0 0.0 1.1 2.3 0.6 16 30
E?é‘;;:sti‘f‘f:ss Water | 0.0+£00 | 0.0£00 | 00+00 | 00£00 | 0000 | 1.9+0.1 | 06+08

CO, na’ n.d. n.d. n.d. nd. n.d. nd.
Volatile organics’ n.a. nd., 0.2 nd., 0.3 nd., 0.3 nd., 0.4 nd., 0.4 nd., 0.2
E’;ﬁ;;:ble sediment 09%0.0 | 175402 | 251203 | 22.1+£0.8 | 21.6+88 | 11.1+0.0 | 13.1+0.1
i‘s’i“(f‘ﬁf"table sediment | 400 [ 150206 | 127410 | 81404 |507+£200| 729428 | 72.6+1.0
Water | 97.6+04 | 658109 | 623+12 | 60.4+0.6 12324104 79405 | 7.1+£0.9
Total recovery | Sed. 0900 | 325408 | 378413 {30.1+12 |723+11.1)| 84.0+2.7 | 8574029
System | 98.5+04 | 98.4+0.1 {1002+0.2| 99.6+0.5 | 95.6+0.6 | 92.0+2.1 | 920+17

1 Reviewer's Comment No. 2.

2 Sediment.

3 2-Methy1sulfony1-4-triﬂuoromethylbenzoic acid; detectable only in [phenyl-U-*C]-label treated systems (Figure

1, p. 58).
4 Not detected.

5 Reported as consisting of three ["*C]components detected only in the water layer (p. 38).
6 Not analyzed (Table 5B, p. 53).
7 Detected only in [pyrazole-3-'*C]-label treated systems (Table 5B, p. 53).
Data obtained from p. 38; Table 5B, p. 53; Table 6, p. 56; Figure 1, p. 58 of the study report and DER Attachment 2.
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Table 8: Biotransformation of [phenyl-U-"*C]- and [pyrazole-3-"*C]-labeled pyrasulfotole (AE
0317309), expressed as percentage of applied radioactivity (mean + s.d., n = 2"), in Kansas
(Lawrence) pond water-silty clay loam sediment under aerobic conditions.

Sampling times (days)
Compound

0 21 42 64 83 - 104 131
water [ 100.9+0.1| 754401 { 705+09 | 692+16 | 68.6+1.4 | 659+04 | 63.9+03
Pyrasulfotole | sed.? 05+06 | 174404 | 188+1.1 | 217406 | 172+12 | 165+0.7 | 239+1.0
system | 101.4%04| 92.8+0.1 | 89.3+0.1 | 88.0+19 | 85.8+0.7 | 823+02 | 87.8+04

water 0.0 0.0 0.8 13 10 | 16 1.0

AE B197555° | sed. 0.0 0.0 0.4 0.6 0.4 1.0 0.6

. system - 0.0 0.0 ‘1.2 1.9 1.4 2.6 1.6
Unidentified |{water | 0.0£0.0 | 0.0%0.0 { 00+00 | 00+0.0 | 00+0.0 | 0000 | 0.1+0.0
[™Clresidues* | sed. 0.0£0.0 | 0.0£0.0 ! 0.0+0.0 | 0.0+£0.0 | 00+0.0 | 3.0+00 | 02400
system | 0.0+£0.0 | 0.0£0.0 | 0.0£00 | 00+0.0 | 00+0.0 | 3.0+00 | 03+0.0

CO, na’ n.d?® n.d. n.d. n.d. nd. n.a.

Volatile organics -7 - -~ - - - --
fe’gaa;;‘ble sediment 10+0.1 | 174203 [ 19.0£1.0 | 192+0.1 | 174406 | 185+1.5 | 244412
E‘S’;‘(f;‘et;a“able sediment | 5101 | 85403 | 99+16 | 114400 | 129415 | 131428 | 106405

water 100.9*+0.1] 754+0.1 | 70.9+0.5 | 69.8+1.0 | 69.1£2.0 | 66.7t1.1 | 644+0.2

Total recovery | sed. 14£00 ] 258+0.0 | 28.9£0.6 | 30.6+0.1 | 30.3+22 | 31.6+14 | 343%0.1

system [102.3+0.1)101.2+0.1] 99.8+1.1 ]1004+1.0] 99.3£0.2 { 98.3+0.3 |1993+0.8

1 Reviewer's Comment No. 2.

2 Sediment.

3 2-Methylsulfonyl-4-trifluoromethylbenzoic acid; detectable only in [phenyl-U-'*C]-label treated systems (Figure
1, p. 58).

4 Reported as consisting of three [ 14C]components detected in the water layers and a single component in [phenyl-
U-"#C]-label treated sediment extract (p. 38).

5 Not analyzed (Table 5D, p. 55).

6 Not detected (Table 5D, p. 55). '

7 Traps for volatile [*CJorganics were not used (p. 24; Table 2, p. 49).

Data obtained from p. 38; Table 5D, p. 55; Table 7, p. 57; Figure 1, p. 58 of the study report and DER Attachment 2.

C. TRANSFORMATION OF PARENT COMPOUND: In water-sandy loam (Pikeville)
systems, [“*C]pyrasulfotole (both labels) in the total system decreased from a mean 97.6% of the
applied at day 0 to 44.5% at 81 days and was 16.3-18.2% at 109-132 days (DER Attachment 2).
In the water layer, [14C]pyrasulfotole decreased from a mean 97.6% at day 0 to 61.8-68.3% at
11-55 days, 22.9% at 81 days and was 5.2-5.5% at 109-132 days (DER Attachment 2). In the
sediment, [14C]pyrasulfotole increased from a mean 0.9% at day O to a maximum 25.0% at 26
days, then decreased to 11.1-12.7% at 109-132 days (Table 6, p. 56).

In water-silty clay loam (Lawrence) systems, [14C]pyrasu1fotole (both labels) dissipated slowly
in the total system decreasing from a mean 101.4% of the applied at day 0 to 82.3-87.8% at 104-
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131 days (DER Attachment 2). In the water layer, [14C]pyrasu1fotole decreased from a mean
100.9% at day 0 to 63.9% at 131 days (DER Attachment 2). In the sediment, [**C]pyrasulfotole
increased from a mean 0.5% at day 0 to 23.9% at 131 days (Table 7, p. 57).

HALF-LIFE/DTS50/DT90: Based on first order linear regression analysis (Excel 2000), the half-
lives of pyrasulfotole (both labels) in the water-sandy loam (Pikeville) systems were 30 days in
the water (all intervals), 90 days in the sediment (26- to 132-day intervals) and 48 days in the
total system (all intervals; DER Attachment 2). Based on nonlinear analysis (SigmaPlot v 8),
half-lives were 46, 99 and 69 days in the water, sediment and total system, respectively.
Observed DT50 values were 55-81 days in the water, 81->132 days in the sediment and 55-109
days in the total system. However, fitted dissipation curves do not adequately describe observed
loss of parent material from the whole system (see Fig. 1 below). Pyrasulfotole does not appear
to be transforming in the system, rather between Days 55-81 it is rapidly bound to sediments as
unextractable material. Because of this apparent lack of transformation, pyrasulfotole is
considered stable in this acrobic aquatic system.

‘ig. 1. ['“C]Pyrasulfotole (both labels) in aerobic NC pond water-sandy lo
total system, nonlinear regression (MRID 46801713)

100 ,
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In water-silty clay loam (Lawrence) systems, observed DT50 values were >131 days in the

water, sediment and total system. In the water layer, determined linear and nonlinear half-lives
(both labels) were 250 and 217 days, respectively. Linear and nonlinear half-lives for
pyrasulfotole in the sediment and total system were not determined because levels of

- ["C]pyrasulfotole in the sediment were still increasing at study termination, and there was
insufficient dissipation of parent in the total system.

The study authors determined half-lives for pyrasulfotole (both labels) of 38 days (* = 0.85,
nonlinear/double first-order in parallel) in the water layer and 69 days (1* 0.75, nonlinear/normal)
in the total system for the water-sandy loam (Pikeville) systems; regression analyses were
conducted using ModelMaker v 4.0 (pp. 32-33, 39; Figures 21-22, pp. 82-83). Using the same
respective regression models, the study authors determined half-lives of 327 days (r* = 0.99) in
the water layer and 578 days (r* = 0.70) in the total system for the water-silty clay loam
(Lawrence) systems (p. 40; Figures 23-24, pp. 84-85).
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Half-lives/DT50/DT90
o 1 First order regression DT50 DT90?
Phase Half-life ! (days) equation r days) (days)

North Carolina (Pikeville) pond water-sandy loam sediment

Phenyl label

Pond water

Linear/natural log 28.2 y =-0.0246x + 4.7099 0.8761 - --

Nonlinear/normal 420 -~ 0.8447 -- -

Observed DT50/90 -- - -- 55-81 =132
A Sandy loam

Linear/natural log NA® - - - -

Nonlineat/normal NA -~ -- -- -

Observed - -- -~ - --

Total system

Linear/natural log 44.9 yv=-0.0154x + 4.7409 0.8500 -- --

Nonlinear/normal 59.8 -- 0.7883 - --

ObservedDT50/90 -- -- -- 55-81 2132

Pyrazole label

Pond water

Linear/natural log 31.1 y=-0.0223x + 4.7604 0.8299 -- -

Nonlinear/normal 50.6 -- 0.8238 - --

Observed DT50/90 - ~- - 55-81 >132

Sandy loam

Linear/natural log NA -~ - -- --

Nonlinear/mormal NA -- -- -- -

Observed DT50/90 -- - - - -

Total system _

Linear/natural log 51.2 y=-0.0135x + 4.7882 0.7860 -- -

Nonlinear/normal 77.9 -- 0.7383 -- --

Observed DT50/90 -- - -~ 81-109 2132

Both labels

Pond water

Linear/natural log 29.6 y=-0.0234x + 4.7352 0.8603 - -

Nonlinear/normal 46.2 y = 92.91*%exp(-0.0029x) 0.8309 - 178

Observed DT50/90 -- - - 55-81 =132
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Phase Half-life ! (days) First ozgziéziression S (?i:::; ](Ti'le‘lz‘s))z
Sandy loam
Linear/natural log 89.9 y=-0.0077x + 3.4880 0.7898 -- -
Nonlinear/normal 99.0 y = 31.37*exp(-0.007x) 0.8116 -- --
Observed DT50/90 - - -- 81-=132 2132
Total system ' A
Linear/natural log 479 y=-0.0145x + 4.7645 0.8082 -- -
Nonlinear/normal 68.6 y = 103.9%exp(-0.0101x) 0.7544 - 230
Observed DT50/90 -- - - 55-109 =132
Kansas (Lawrence) pond water-silty clay loam sediment
Phenyl label
Pond water
Linear/natural log 254 y=-0.0027x + 4.4568 0.6602 - -
Nonlinear/normal 217 -- 0.6591 -- --
Observed DT50/90 - ‘ - - >131 >131
Silty clay loam ‘
Linear/natural log NA - - - -
Nonlinear/normal NA -- - - -
Observed DT50/90 -- -- - - -
Total system
Linear/natural log ND* ‘ - - - -
Nonlinear/normal ND - - - -
Observed - - -- >131 >131
Pyrazole label
Pond water
Linear/natural log 247 y = -0.0028x + 4.4664 0.7152 - --
Nonlinear/normal 217 - 0.7075 - -
Observed DT50/90 - -- - >131 >131
Silty clay loam
Linear/natural log NA - - - -
Nonlinear/normal NA - - - -
Observed DT50/90 -~ - - - -
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Phase Half life ' (days) | Pt °F o S ‘1(21];3‘5’)2

Total systém
Linear/natural log ND , - - - -
Nonlinear/normal ND -- -- - -
Observed DT50/90 - - - >131 >131
Both labels
Pond water
Linear/natural log 250 v =-0.0028x + 4.4617 0.6871 - --
Nonlinear/normal 217 -- 0.6828 -- >2 years
Observed DT50/90 - -- , -- >131 >131
Silty clay loam
Linear/natural log ND -- -- - -
Nonlinear/normal - ND -- -~ -- -
Observed DT50/90 - - -- - -
Total system
Linear/natural log ND -- -- -- --
Nonlinear/normal ND -- -- -- >2 years
Observed DT50/90 - -- -- >131 >131

1 Determined by the primary reviewer using Excel 2000 (linear) and Sigmaplot v 8.0 (nonlinear) and either
individual sample data for water layers and total systems (Figures 21-24, pp. 82-85) or mean results (both labels) for
sediments (Tables 6-7, pp. 56-57; DER Attachment 2; Reviewer's Comment No. 2).

2 DT90 (90% decline times) values determined by the study author using degradation rate constants (k) obtained via
ModelMaker v 4.0 (pp. 32-33; Figures 21-24, pp. 82-85).

3 Not applicable. Individual replicate results for each label were not provided; only the mean of the two labels at
each interval were reported.

4 Not determined due to insufficient dissipation,

TRANSFORMATION PRODUCTS: No major transformation products were detected for
either test substance in either system. One minor product, 2-methylsulfonyl-4-
trifluoromethylbenzoic acid (AE B197555), was detected in both systems treated with [phenyl-
U-”C]pyrasulfotole. Identification of AE B197555 was made via HPLC co-chromatography
against reference standard (p. 39; Figure 11, p. 72).

In water-sandy loam (Pikeville) systems, AE B197555 was detected at maximums of 2.2%, 0.8%
and 3.0% of the applied in the water, sediment and total system, respectively (Table 6, p. 56).
Unidentified ["*C]residues, consisting of three [**C] components, were detected only in the water
layer at a maximum mean 1.9% of applied (p. 38; Table 6, p. 56). '

In water-silty clay loam (Lawrence) systems, AE B197555 was detected at maximums of 1.6%,
1.0% and 2.6% in the water, sediment and total system, respectively (Table 7, p. 57). A single
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unidentified [phenyl-U-"*C]-labeled component was detected at a maximum 3.0% of the applied
in the sediment, while unidentified [**C]residues in the water layers were <0.1% (p. 38; Table 7,

p- 57). :

NONEXTRACTABLE AND EXTRACTABLE RESIDUES: For sandy loam (Pikeville)
sediment, extractable [**C]residues (both labels) increased from a mean 0.9% of the applied at
day 0 posttreatment to 25.1% at 26 days, then decreased to 11.1% at 109 days and were 13.1% at
132 days (DER Attachment 2). Nonextractable [*C]residues (both labels) were detected at
means of 8.1-15.0% at 11-55 days, then sharply increased to 50.7% at 81 days and were 72.6% at
132 days (DER Attachment 2).

For silty clay loam (Lawrence) sediment, extractable [*CJresidues (both labels) increased from a
mean 1.0% of the applied at day 0 to 17.4% at 21 days, 19.2% at 64 days and were 24.4% at 131

days (DER Attachment 2). Nonextractable [*C]residues (both labels) increased from a mean
0.5% at day 0 to 13.1% at 104 days and were 10.6% at 131 days (DER Attachment 2).

VOLATILIZATION: For both systems and test substances, volatilized *CO, (ethanolamine)

was not detected at any interval (Table 5B, p. 53; Table 5D, p. 55). For water-sandy loam

(Pikeville) systems, volatile [14C]0rganics (ethylene glycol) were detected only in [pyrazole-3-

1C)-1abel treated systems at a maximum 0.4% of the applied (Table 5B, p. 53). Traps for

volatile [*C] organics were not used with the water-silty clay loam (Lawrence) systems (either

label; p. 24; Table 2, p. 49). ' |

TRANSFORMATION PATHWAY: The study author provided a transformation pathway that
was consistent with the products detected in this study, with the exception that mineralization of
[14C]residues to CO, was not evident (p. 40; Figure 25, p. 86). Under the conditions used in this
study, transformation of pyrasulfotole involved cleavage of the phenyl and pyrazole moieties to
yield 2-methylsulfonyl-4-trifluoromethylbenzoic acid (AE B197555) plus other unidentified
minor products, with formation of bound sediment residues the primary dissipation pathway.

Table 9: Chemical names and CAS numbers for the transformation products of pyrasulfotole.

Applicants R Chemical ] MW . .
Code Name CAS Number |Chemical Name (CAS) Formula | (g/mol) Smiles String
) 2-Methylsulfonyl-4- 1 CS(=0)(=0)clec(C(FXF)
AEBI97555 | 142994-067 | ' fiuoromethyl)benzoic acid 2682 | Byecc1C(=0)0

1 Information not provided.
Data obtained from Figure 1, p. 58 of the study report.

D. SUPPLEMENTARY EXPERIMENT-RESULTS: Anticipated use rate (1x) samples
treated at 0.0030-0.0031 mg a.i/I.. The lower application rate appeared to have no impact on the
distribution of ["*CJresidues between the water and sediment phases throughout the study for
either system as compared to the 0.015-0.016 mg a.i./L application rate; water layers and
sediment extracts were not analyzed for parent [14C]pyrasu1fot01e and transformation products.
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In water-sandy loam (Pikeville) systems, [**C]residues partitioned from the water layer to the
sediment with average (n = 2, both labels) distribution ratios (water:sediment) of ca. 100:1 at day
0,2:1 at 11-26 days, 1:1 at 55 days, 1:5 at 81 days and were 1:>9 at 109-132 days (DER
Attachment 2). At study termination (132 days), 7.2%, 13.8% and 73.9% of the applied
radioactivity was associated with the water layers, extractable sediment residues and
nonextractable sediment residues, respectively (Table 5A, p. 52). Volatilized '*CO, was not
detected at any samphng interval for either label, while volatile ['*CJorganics were detected only
in [pyrazole-3- 4C]-label treated systems at a maximum 0.4% of applied. In water-silty clay
loam (Lawrence) systems, [ *C]residues partitioned from the water layer to the sediment with
average (n = 2, both labels) distribution ratios (water:sediment) of ca. 100:1 at day 0, 3:1 at 11
days and were 2:1 thereafter (DER Attachment 2). At study termination (131 days), 64.3%,
19.7% and 13.0% of the applied radioactivity was associated with the water layers, extractable
sediment re51dues and nonextractable sediment residues, respectively (Table 5C, p. 54).
Volatilized *CO, was not detected at any sampling interval for either label; traps for volatile

[ 4C]orgamcs were not used.

Microbial biomass counts in water and sediment from untreated. control systems. For water-
sandy loam (Pikeville) systems, biomass counts were 44.0 x 10° cells/mL water and 144 x 10°
cells/g sediment, respectwely, at day 0, 11.6 x 10° cells/mL and 298 x 10° cells/g, respectively, at
55 days, and 9.4 x 10° cells/mL and 441 x 10° cells/g, respectively, at 132 days (Table 1A, PP-
44-45; A6ppend1x 2, p. 88). For water—sﬂg clay loam (Lawrence) systems, biomass counts were
8.8 x 10° cells/mL water and 171 x 10° cells/g sediment, respectively, at day 0, 5.2 x 10°

cells/mL and 255 x 10° cells/g, respectively, at 60 days, and 11.3 x 10°® cells/mL and 196 x 10°
cells/g, respectively, at 131 days (Table 1B, pp. 46-47; Appendix 2, p. 88).

II1. STUDY DEFICIENCIES

No significant deviations from good scientific practices or Subdivision N guidelines were noted.

IV. REVIEWERS’ COMMENTS

1. This study was conducted at two nominal application rates; 3.8 ug a.i./L (1x) and 19 ug a.i/L
(5x), with the 1x rate equivalent to the anticipated maximum single use rate for pyrasulfotole
(p. 25; Table 2, p. 48). The study authors reported that the higher application rate was
conducted to "provide sufficient material for analysis" (p. 19) and to "facilitate analytical
methodology" (p. 25). Typically this is done to provide sufficient levels of parent and/or
transformation products for MS analysis to confirm identifications made via the primary
analytical method, such as HPLC. However, in this study, water and sediment samples
resulting from the 1x application rate were only analyzed for total radioactive residues,
whereas, water and sediment samples from the 5x rate were analyzed for total radioactive
residues and also for parent [14C]pyrasulfotole and possible transformatlon products via
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HPLC. Consequently, the portion of this study conducted at the 1x application rate is
incomplete and considered a supplementary experiment for the purposes of this review.

2. Excluding results concerning parent ["“C]pyrasulfotole and unidentified ["Clresidues in
sediment extracts, mean results and standard deviations presented in this review were
determined by the primary reviewer using Microsoft Excel 2000 (9.0.2720) software (DER
Attachment 2). Standard deviations were determined using the “biased” or “n” method
which determines the standard deviation of the entire sample population. Where possible,
mean results and summations reported by the study authors (Tables 5B, p. 53; Table 5D, p.
55; Tables 6-7, pp. 56-57) were verified by the primary reviewer and there was consistent
agreement (within + 0.1% of applied) between the study authors' reported values and those
determined by the primary reviewer (DER Attachment 2). Standard deviations presented in
the study report differed from those determined by the primary reviewer because the study
authors determined standard deviations using the "nonbiased" or "n-1" method which bases
the standard deviation on a sample of the population rather than the entire population.

Individual replicate results for parent [14C]pyrasu1fotole in the water layers and total systems
were only reported in Figures 21-24, pp. 82-85. Although the labels were not identified,
results in other tables presented the pyrazole-label replicate first and the phenyl-label
replicate second (Tables SA-D, pp. 52-55); therefore, the primary reviewer assumed the
results in Figures 21-24 were presented in the same manner, but this should be confirmed.
The primary reviewer only used individual replicate results from the definitive sampling
intervals (see Table 5 of this review) to determine calculated half-life values (DER
Attachment 2).

In Table 7 and 8 of this review, mean results for both labels are presented because individual
replicate results for [14C]pyrasulfotole in the sediments were not provided; only the means of

both labels (Tables 6-7, pp. 56-57).
3. Observed DTS50 values for total residues (days posttreatment).

Phenyl-U-1“C] ~pyrasulfotole [Pyrazole-3-1"'C]-pyrasulfotole
Phase . .
Pafﬁlg]_;?s::::;me Total [“C]residues® Pa{ﬁlg];::;l::::ltﬂe Total [“C]residues’
North Carolina pond water-sandy loam sediment
Water 55-81 55-81 55-81 55-81
Sediment 88->132 >132 81->132 >132
Total system 55-81 >132 81-109 >132
Kansas pond water-silty clay loam sediment

Water >132 >132 >132 >132
Sediment >132 >132 >132 >132
Total system >132 >132 >132 >132

1 Parent pyrasulfotole plus identified/unidentified [*C]transformation products.
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2 All [M*C]residues other than volatilized *CO,.
Data obtained from DER Attachment 2.

4. The study authors suggest that the acidic pH in the water phase of the Pikeville system may
have resulted in a greater proportion of pyrasulfotole binding to sediment. An increase in
nonextracable residues was also observed in an aerobic soil metabolism study using an acidic
soil from the same region (Fleige 2004).

5. The study authors conclude that an aerobic aquatic environment will have limited
contribution to the overall degradation of pyrosulfotole. The peer reviewer agrees with this
conclusion, and suggests that pyrasulfotole be considered stable and persistent in aerobic
water-sediment systems. In the Kansas silty-clay loam system, pyrasulfotole concentrations
in the water remained in the 60 — 70% of applied range from day 42 to 131 (study
termination), with concentrations in the whole system remaining at 80 — 90% over the same
time period. In the North Carolina sandy loam system, the measurable decrease in
pyrasulfotole levels between Days 51 and 81 at the same time as there was a rapid rise in
unextractable residues in the sediments. Under those conditions, the parent compound
appears to be binding tightly to the sediment and is therefore not lost from the system.

6. For the Pikeville system, there were significant changes to redox potential that invalidates
this report for use in risk assessment, according to the DEH. The sediment changed from
aerobic conditions (+233 mV -1 DAT) to mildly anaerobic (-63 mV at 25 DAT) then back to
strongly aerobic conditions (+481 mV, 131 DAT). These changes in redox were also were
reflected in changes to the pH, from slightly acid, pH 5 (-1 DAT), to alkaline, pH 8.1 (25
DAT), then back to strongly acidic (at least for the environment) by 108 DAT (pH 3.6) and
remained so for the rest of the study period. These changes appear to have affected the study
with a sharp increase in non-extractable radioactivity. There was a slow increase in non- \
extractable radioactivity to 17.7% of applied to 55 DAT (mean of both labels, range 15.7- !
19.7%), which is similar to the Lawrence system, but then over the next 50 days the rate of
formation of the non-extractable radioactivity increased sharply to reach 69.9% by 109 DAT
(range 69.2-70.5%). This is the same time at which there are the sharp changes to pH and
redox potential and reflects formation of the more strong non-ionised form. As the study
reports that these changes were due to the laboratory conditions, and these significantly
affected the DT50, DEH does not consider the Pikeville system to be usable for risk ‘
assessment. |

In the Lawrence system the pH was slightly alkaline (pH 8.1, -2 DAT) and remained so
during the incubation period (pH range from 7.6 to 8.3). The redox potential started out as
mildly anaerobic (-2 DAT +80/112 mV water/sediment; +279/311 corrected to hydrogen
reference) and remained mildly anaerobic in the water until termination (range of means of
101 to 34 mV) although the sediment had a large range (140 to -56 mV). DEH calculated
DT350s of 248 and 578 days for water and total system, respectively, for Lawrence using first
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order kinetics (Excel). The degradation in sediment could not be determined as it was still
increasing after 131 days.
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Attachment 1: Structures of Parent Compound and Transformation Products
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Pyrasulfotole [AE 0317309; K-1196; K-1267]

IUPAC Name:  (5-Hydroxy-1,3-dimethylpyrazol-4-yl)(a,0,0-trifluoro-2-mesyl-p-
tolyl)methanone.
(5-Hydroxy-1,3-dimethyl-1H-pyrazol-4-yl)(2-mesyl-4-
trifluoromethylphenyl)methanone.

CAS Name: (5-Hydroxy-1,3-dimethyl-1H-pyrazol-4-yl)[2-methylsulfonyl)-
4(trifluoromethyl)phenyl jmethanone.

Methanone, (5-hydroxy-1,3-dimethyl-1H-pyrazol-4-yl)[2-
(methylsulfonyl)-4-(trifluoromethyl)phenyl].

CAS Number:  365400-11-9.

SMILES String: FC(clcc(c(ccl)C(=0)clc(n(ncl1 C)CYO)S(=0)(=0)C)(F)F (ISIS
v2.3/Universal SMILES).

No EPI Suite, v3.12 SMILES String found as of 6/7/06.
Ccelnn(C)c(0)c1 C(=0)c2cec(C(F)(F)F)ec2S(CY(=0)=0.
CS(=0)(=0)clc(cec(cDHCF)NF)F)C(=0)clc(n(nc1C)C)O.

Unlabeled
CH,
|
O0=a=0 o CH,
AN
VN
F N\
E HO CH,
F

[Phenyl-U-"*C]pyrasulfotole

o
Otsﬁc o) CH3
N
\ N
F N\

¢ = Position of radiolabel.
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Pyrasulfotole [AE 0317309; K-1196; K-1267]

TUPAC Name:  (5-Hydroxy-1,3-dimethylpyrazol-4-yl)(a,a,a-trifluoro-2-mesyl-p-
tolyl)methanone.
(5-Hydroxy-1,3-dimethyl-1H-pyrazol-4-yl)(2-mesyl-4-
trifluoromethylphenyl)methanone.

CAS Name: (5-Hydroxy-1,3-dimethyl-1H-pyrazol-4-yl)[2-methylsulfonyl)-
4(trifluoromethyl)phenyl jmethanone. '
Methanone, (5-hydroxy-1,3-dimethyl-1H-pyrazol-4-yl)[2-
(methylsulfonyl)-4-(trifluoromethyl)phenyl].

CAS Number: 365400-11-9.

SMILES String: FC(clcc(c(ccl)C(=0)cle(n(ncl C)CYO)S(=0)(=0)C)F)F (ISIS
v2.3/Universal SMILES).

‘No EPI Suite, v3.12 SMILES String found as of 6/7/06.
Cclnn(C)c(0)c1C(=0)c2ecc(C(F)F)Fec2S(C)(=0)=0.
CS(=0)(=0)cl e(cee(cl)CENF)F)C(=0)clc(n(nc1 CYC)O.

Unlabeled : i

|
CH,
]
Lo
/
F N\
E HO CH,

F - |
[Pyrazole-3-14C] pyrasulfotole

CH

’ 3 :
Otsﬁo o (|3H3
, N
LN
/
F N\
F HO CH,

F

v
-

4 = position of radiolabel.
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Identified Compounds

US EPA ARCHIVE DOCUMENT
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Pyrasulfotole [AE 0317309; K-1196; K-1267]

IUPAC Name:

CAS Name:

CAS Number:
SMILES String:

(5-Hydroxy-1,3-dimethylpyrazol-4-yl)(o,a,a-trifluoro-2-mesyl-p-
tolyl)methanone.
(5-Hydroxy-1,3-dimethyl-1H-pyrazol-4-yl)(2-mesyl-4-
trifluoromethylphenyl)methanone.
(5-Hydroxy-1,3-dimethyl-1H-pyrazol-4-yl)[2-methylsulfonyl)-
4(trifluoromethyl)phenyljmethanone.

Methanone, (5-hydroxy-1,3-dimethyl-1H-pyrazol-4-yl)[2-
(methylsulfonyl)-4-(trifluoromethyl)phenyl].

365400-11-9.
FC(clec(c(cel)C(=0)cl c(n(ncl C)C)0)S(=0)=0)C)(F)F (ISIS
v2.3/Universal SMILES).

No EPI Suite, v3.12 SMILES String found as of 6/7/06.
Celnn(C)c(O)c1 C(=0)c2cec(C(F)F)F)cc2S(C)(=0)=0.
CS(=0)(=0)clc(cec(c1)C(F)F)F)C(=0)clc(n(ncl C)C)O.
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RPA 203328 [AE B197555-benzoic acid; AE B197555; K-1198; K-1367]

IUPAC Name:  2-Mesyl-4-trifluoromethylbenzoic acid.
CAS Name: Benzoic acid, 2-(methylsulfonyl)-4-(trifluoromethyl)-.
CAS Number: 142994-06-7.

SMILES String: O=C(clcce(cc1S(=0)(=0)C)C(F)(F)F)O (ISIS v2.3/Universal
SMILES).
No EPI Suite, v3.12 SMILES String found as of 6/7/06.
CS(=0)(=0)clce(C(F)(F)F)cecc1C(=0)0.
CS(=0)(=0)clcc(ccel C(=O)O)C(F)F)F.

(IJH
0 0:340

HO
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Unidentified Reference Compounds
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AE 1073910 [AE 0317309 N-Desmethyl; K-1385; K-1197]

IUPAC Name:  (5-Hydroxy-3-methyl-1H-pyrazol-4-y1)[2-(methylsulfonyl)-4-
(trifluoromethyl)phenyl imethanone.

CAS Name: Methanone, (5-hydroxy-3-methyl-1H-pyrazol-4-yl)[2-
(methylsulfonyl)-4-(trifluoromethyl)phenyl].

CAS Number: Not reported.

SMILES String: O=C(C2=C(O)NN=C2C)C1=C(S(=0)(C)=0)C=C(C(F)(F)F)C=C1.
CS(=0)(=0)clcc(cecl C(=0)clc([nH]nc1 C)YO)C(F)(F)F.

o
Otsﬁo O CH3 |
(N
/
F N
E HO
F
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Chemical: Pyrasulfotole (AE 0317309)
PC: 000692

MRID: 46801713

Guideline: 162-4

Nonlinear half-lives (exponential decay/single, 2 parameter)

North Carolina pond water-sandy loam sediment
[phenyl-U-'*C]-label:

Phase water sediment system
Half-life (days) 42.0 NA' 59.8
R squared 0.8447 0.7883
[pyrazole-3-"*C]-label:

Phase water sediment  system
Half-life (days) 50.6 NA 77.9
R squared 0.8238 0.7383
[phenyl-U-'*C]-and [pyrazole-3-'*C]-labels combined:
Phase water sediment  system
Half-life (days) 46.2 99.0 68.6
R squared 0.8309 0.8116 0.7544

Kansas pond water-silty clay loam sediment.
[phenyl-U-"*C]-label:

Phase water sediment  system
Half-life (days) 216.6 NA ND?
R squared - 0.6591

[pyrazole-3-'“C]-label:

Phase water sediment  system
Half-life (days) 216.6 NA ND
R squared 0.7075

[phenyl-U-""C]-and [pyrazole-3-'*C]-labels combined:
Phase water sediment = system
Half-life (days) 216.6 ND ND

R squared 0.6828

Individual replicate results not available.
®Calculated half-life not determined.




Chemical: Pyrasuifotole (AE 0317309)

PC: 000692

MRID: 46801713

Guideline: 162-4

Aerobic metabolism of [*Clpyrasulfotole in two pond water-sediment systems.

Determination of means/standard dewatlons of treated system parameters (pH, O, and redox potentials).
NC (Plkevme) water-sandy loam/both labels.’ KS (Lawrence) water-silty clay loamlboth labels.?

Water layer T Sediment | I Water layer Sediment ||
0, Redox E, | Redox E; ‘
mg/L mV mV - Da H
722 4.85 241 211 1 l 7.56|
7.33 5.06 216 7.66
8.09]  5.04 232 6“ ‘ 8.26
_ 8.04 5.14 242 141 8.23
3" 8.07 }l 8.29
5.71 8.28
3.97 5.78 54 575" - 7.90
3.55 5.79 : 672 \ 7.70
3.39 575 (1] ~ I 7.88
3.47 5.72 638 67 7.72
3.72 5.74 71 104 7.80
3.89] 563 65 j 7.77
||Mean I 554 545 464J[_—_46—I 130f  7.72
[std.dev.] 197 0.36 184| 254)1 7.72)
{lmax 1|' 8.09] 579 654 712ff I I 7.89]
lImin 3.39 4.85 23 86|l std.dev. 0.25
lin = 12 10] 1 10f  [lmax 8.29
"mln 756
14] 14]( 1@1]]\

'Results from Appendix 5A, p. 92 of the study report; 5x systems only ("Sample D" 32-39 and 42-49).
®Results from Appendix 58, pp. 93-94 of the study report; 5x systems only ("Sample ID* 132-139 and 142- 149).
Means and standard deviations calculated using Microsoft program functions @average(A1:A2) and stdevp(A1:A2).



Chemical: Pyrasulfotole (AE 0317309)

PC: 000692

MRID: 46801713

Guideline: 162-4

Aerobic metabolism of ['4C]pyrasulfotole in two pond water-sediment systems.
Confirmation of summations (material balances) and overall means/standard deviations for applied radioactivity.
North Carolina (Pikeville) pond waler-sandy Joam sediment/[phenyl-U-"*C]iabel. '

I Sediment
It Extracts it Volatiles Study
Water || Amb ASE | Total || Nonext | CO, | Orgvol || Matbal || Mat bal
Day j| %AR | %AR | %AR | %AR | %AR || %AR I %AR | %AR H
off 97%% 0.8 o.g" I 980 98.
11 6. 14.6 2.6 17.2) 14.@* 98.3]  98.3f
26} 63.5_" 21.9 2.9 248  11.7 100_% 100.0]
55| 68.8 19.5 3.3 228] . 85| ‘ 100.1 100.1
81 12.8]f 9.8 3,0 12.8) 70. 96.2)f 96.2
109 7.4 7.7 34 A 7560 94 1 94.1
1321 8.0 6.8 6.2 13.0)| 73.6 , 94 6| 94.6|
— Mean 973 97.3
listd dev. ~ 2.9] 2.0
{Imaximum 100.1 100.1
tminimum 941 941
‘ n=_ L 7]
North Carolina (Pikeville) pond water-sandy loam sediment/[pyrazole-3-"Cliabel.
Sediment ‘ "
Extracts Volatiles Study
Water | Amb ASE Total j| Nonext | CO, | Orgvol || Matbal || Mat bal
Day | %AR || %AR | %AR | %AR | %AR | % AR ‘ L %AR | %AR ||
I 98.3 0.9 0. T ] ‘93.%' 98.9)
1) 64. 14.8 2.9 17.7)l 15.6] 0.2 98.4) 98.
2 61.1jl 21.9 3.4 25.3) 13.7)) 0.3 1004 100.4
55 69.9| 19.4 1.9 21.3] 7.6 0.3 99.1} 99.1
81 33.5( 26.5) 3.9 30. 30.7] 0.4{ 95% 95.0f|
10 8.3 7.6 35 1.1 70.1 0.4 89. 89.9
iL_132[ 6.2 8.0 52 13.2) 71. 0.2 91.1] 91.1
Results from Table 5B, p. 53 of the study report. Mean 96 1] 96.1
Means and standard deviations calculated using Microsoft listd dev. 3.9 3.9
program functions @average(A1:A2) and stdevp(A1:A2). - Imaximum 1004 100.4)| -
. ' Iminimum 89.9 89.9
= i I
[ Bothlabels |
[Mean 967 967
iIstd dev. 3%' 3.2
lln = 14 14




Chemical: Pyrasulfotole (AE 0317309)

PC: 000692

MRID: 46801713

Guideline: 162-4

Aerobic metabolism of ['*C]pyrasulfotole in two pond water-sediment systems.
North Carolina (Pikeville) pond water-sandy loam sediment/[phenyl-U-*C]iabel.
Total ["*C]residues in sediment.

Sediment It 14C]Residue water phase:sediment ratios.
E Ext. | Nonext || Total [Water] Sed ]| Ratio Ratlo I
% AR | % AR ||%AR| I Da; { % AR %AR|| W:S W |
| of 08 0.0 0.8 of 97.2 122 0]
| 11l 17.2 14.4] 31.6| 11  66.7 ol
26" . 24.8 11,7 36.5| 26) 635 365 1l
5| 22.8 8.5] 31.3) 55 68.8] 3. slr 2 of
12.8 70.6] 83.4} 81l 12.8] 83.4 0 71t
109 11.1 75.6] 86.7| 109  7.4] 86.7 of 12|
132 13.0 73.6|  86.6] 333 80| ee.6) 0 1|

North Carolina (Pikeville) pond water-sandy loam sediment/[pyrazole-3-'*C]label.
Total ['*C]residues in sediment.

i Sediment | [14C]Residue water phase: sediment ratios.
Ext. | Nonext || Total || [ water atio | Ratio ||
[%ART % AR | % AR] Day | % AR %Alﬂll S:W ||
of 09 00 09 of 98.0 _9" 0] ol
1 17.7 15.6|f . 11)] 64.9] 33.3 2 1]f
26 25.3 13.7|  39.0| 26“ 61.1]  39.0] 2 11t
55 21.3 7.6l 28.9ff 69.9] 289l 2| ol
=i 304 307 61.1) 8 335 1. 1" i 2
109  11.1 701) 81.2 - 109 8.3 81 2 o 10}
I 132| 13.2 71 5" 84.7" 132 6.2] 847 0 14

Results imported from Mat bal NC worksheet.




Chemical: Pyrasulfotole (AE 0317309)

PC: 000692
MRID: 46801713
Guideline: 162-4

Aerobic metabolism of ['4C]pyrasulfotole in two pond water-sediment systems.

Confirmation of summations (material balances) and overall means/standard deviations for applied radioactivity.

Kansas (Lawrence) pond water-silty clay loam sediment/[phenyl-U- 4C]Iabel

r Sediment
Extracts Volatiles Study
Water Amb ASE Total || Nonext CO, Org vol - i Mat bal || Mat bal
Day % AR | %AR | %AR | %AR || %AR | %AR %AR [ % AR |
101.0][ 1.0 T.0| 0.4 T 1024 1024
21 75.3)| 17.6 17.6] - 8.2 101.1 101.1
42 70.4]| 19.1 0.9 20.0|| 8.3 98.7 98.7]
64 68. 18.2 1.0 19.2] 11.4] 99:4 99.4
- 83 7@ 15.2 1.6 16.8)f 11} 99.1 99.1f
104} 67. 18.6 1.3 19%[ 10, 98.0f 98.0|
133} 64.6| 24.3] 1.2 25504  10. AL 1004 1o0.1}
‘ v Mean || 99.g] 99.8)
listddev. |l 1.4} 1.4)|
fmaximum || 102.4)| = 102.4|
{minimum . gs.off -~ 984
= IL 7l 7
Kansas (Lawrence) pond water-silty clay loam sediment/[pyrazole-3-""Cllabel.
I Sediment
| Extracts ; Volatiles ‘ Study
Water || Amb ASE Total || Nonext| CO, |- Orgvol | matbal | Matbal
lLDay Il %AR | AR | %AR | %AR || %AR || %AR. L %AR | "% AR ]
[ o 100.8]f 0.9 0.9 0.5 I 102%1 102.2)
21 75.5) 17.1 17.4]| 8.7 101 101.3]
42| 71.4)| 17.1 0.9 18.0|| 11.5] | 100.9 = 100.9]
64| 70.8)| 18.4 0.7 19.1){ 11.4)| j 101.3 101.3|
83lf 67.1]f 16.4 1.6 18.0]l 14.4)f 99.5 99.5
104 65.5]| 15.7 1.3 17.0 15,90 98.4 98.5||
131 642l 217 1.5 23.24 11.1)f ge.gl 98.5]
Resuits from Table 5D, p. 55 of the study report. leean 100.5“ 100.3)
Means and standard deviations calculated using Microsoft listd dev. 1,4ff 1.4
program functions @average(A1:A2) and stdevp(A1:A2). limaximum 10220 102.9
liminimum | 98.4 98.5
In= ‘ 7| 7!
Both labels
[Mean T 1003 1001
listd dev. . 1.4 1.4l
, [ln= 14 14




Chemical: Pyrasulfotole (AE 0317309)

PC: 000692 ,

MRID: 46801713

Guideline: 162-4

Aerobic metabolism of ['*C]pyrasulfotole in two pond water-sediment systems.

Kansas (Lawrence) pond water-silty clay loam sediment/[phenyl-U-'*C]label.
Total ['*C]residues in sediment.

I Sediment [14C]Residue water phase:sediment ratios.
[ Ext. | Nonext || Total [[Water[ Sed |[ Ratio | Ratio |
Day | %AR| %AR || % AR Day || % AR | % ARl W:S | S:W |
of 1.0 04 1.4 of 101.0] 14 72 0]
21l 17.6 84 25.8ff 21f|  75.3] 25.8)f 3 of
42 20.0 8.3 2@" 42|F 70.4] 28.3| 2 ol
“ _ 64“ 19.2 114  30.6 64 68.8 30@“ 2 off
83 16.8 1131  28.1J 83l 71.0] 281 3} ol
104)  19.9 10.3[- 30.2 - 1044 - 67.8] 30.2l 2 of
IL_131] 255] 10.0] 35.5) IL_131] 64.6{ 355] 2] 1l

Kansas (Lawrence) pond water-silty clay loam sediment/[pyrazole-3-'*C]label.
Total [”C]resldues in sediment.

| Sedlment [14C]Residue water phase:sediment ratios.
I Ext. T Nonext ][ Total || |[wWater| Sed |[ Ratio | Ratio
Day | % AR % AR_|| % AR | [%AR] %AR] W:S [ S:W
| o 0.9 05| 1.4 l " 100.8] 14 72 ol
20 171 8‘ 7][ 25 8]| 21| 75.5] 25 f% 3 ol
421  18.0 11.5] 29.5)) 42l 71.4] 295 2 off
e64f 191 - 11. 4" 30.5}t || 64 70.8] 30.5) 2 ofl
83l 18.0f°  14.4f 32.4) ft 83l 67.1] 32.4] 2 off
104  17.0 15911 32 I 104" 65.5 32.90 2| 1|
131 232 111]] 343 | 131)] 64.2] 34.3|f 2 1|l

Results imported from Mat bal KS worksheet.




Chemical: Pyrasulfotole (AE 0317309)

PC: 000692

MRID: 46801713

Guideline: 162-4

Aerobic metabolism of ['*C]pyrasulfotole in two pond water-sediment systems.

North Carolina (Pikeville) pond water-sandy loam sediment/both labels.

D T T

Sediment ‘ " Study Reported
Water ___Extracts | Nonextractable Organic volatiles Material Balance Material Balance
I % AR Mean | sd. | %AR] Mean]| sd. || %AR] Mean | sd. ]| %5AR] Mean] s.d. |l % AR | Mean | s.d. | % AR Mean | sd.
97.2] 0.8[ ' T T T " 98.0 ]I 98.0
98.0f 976 0.4 0.9 0.9 0.0} #DIV/0) #Div/oll #DIV/OH#DIV/OYl  98.9] . 985 0.4]1 98.9] 985 0.4
66.7 17.2 14.4 98.3 98.3
64.9] 65.8 094 17.7| 175 0.2l 15.6] 15.0 0.6 0.2 0.2 0.0" 98.4| 984 0.0II 98.4] 984 0.1
26 PHE [ 635 \ 24.8 1.7 II 100.0 " 100.0
PYR 61.1] 62.3 1.2 25.3] 25.1 0.3)F 13.7f 127 1.0} 0.3 0.3 0.04f 1004 100.2 0.2 100.4|] 100.2 0.2
55| PHE 68.8 22.8 8.5 | " 100.1] 100.1
PYR 69.9 69.4 0.6 21.3] 22.1 08l 7.6 8.1 0.4 0.3 0.3} 0.0 99.1 99.6 0.5 99.1 99.6 0.5
81|l PHE 128 12.8 70.6 | “ 96.2 96.2
PYR 33.5] 232 104} 304 21.6 8.8l 30.7] 50.7f 20.0 0.4 0.4 0.0) 95.0] 956 06l 950 956 0.6
109|| PHE 7.4 11.1 75.6 " " 94.1 94.1}
PYR 8.3 7.9 051 11.1 11.1 0.0 70.1| 729 2.8 0.4 0.4 0.0} 8991 920 211 89.9] 920 2.1
132" PHE 8.0 13.0 ' 1 715 " || 92.5 94.6 '

PYR 62 71 09 13.2] 131 0.1]j _73.6] 72.6 1.0 0.2 0.2 0.0fl- 932| 929 03§ 911] 929 1.7
Results from Table 5B, p. 53 of the study report. Overall 96.7 3.2)f 96.7 3.2
Means and standard deviations calculated using Microsoft program functions [maximum 100.4 100.4

@average(A1:A2) and stdevp(A1:A2). Hminimum 89.9 89.9
: n= 14 14




Chemical: Pyrasuifotole (AE 0317309)

PC: 000692

MRID: 46801713

Guideline: 162-4

Aerobic metabolism of [14C]pyrasulfotole in two pond water-sediment systems.
Kansas (Lawrence) pond water-silty clay loam sediment/both labeis.

Sediment 1] CO,/ Study Reported
' Water Extracts’ Nonextractable Organic volatiles . || = Material Balance Material Balance
Day |iLabel}l % AR | Mean | sd. || %AR[Mean| sd. || %AR] Mean ] s.d. || %AR] Mean | sd 1< AR [ Mean | sd. [[% AR Mean | s.d.
off ‘PT}' 101.0 [ 10 [ 0.4 " I t1o2.4] 102.4
PYR 100.8] 100.9 0.1 0.9 1.0 0.1 0.5 0.5 0.1 .. #DIV/O#DIVIO 102.2] 102.3 01l 102.2] 102.3 0.1
21l PHE 75.3 - 176 " 8.2 " 101.1 101.1 ;
PYR 75.5 75.4 0.1 17.1 17.4 0.3 8.7 8.5 0.3 #DIV/O!I #DIV/OYl 101.3] 101.2 0.1) 101.3] 101.2 0.1
42| PHE 70.4 20.0 " 8.3 " " 98.7 98.7
PYR 71.4 70.9 0.5 18.0 19.0 1.0 11.5 9.9 1.6 #DIV/0! #DIV/0l[ 100.9 99.8 1.1 100.9 99.8 1.1
64 PHE 68.8 19.2 | 11.4 " B " 99.4 99.4
PYR 70.8 69.8 1.0  19.1 19.2 0.0 114 11.4 0.0 #DIV/O!I #DIV/OYl 101.3] 100.4 1.0f 101.3] 1004} 1.0£
83l PHE 71.0 16.8 11.3 " I 99.1 99.1
PYR 67.1 69.1 2.0 18.0 17.4 0.6 14.4 12.9 1.5 #DIV/0'| #DIV/0! 99.5 99.3 0.2 99.5 99.3 0.2
104] PHE 67.8 19.9 10.3 , " 98.0 98.0
PYR 65.5 66.7 1.1 17.0 18.5 1.5 15.9 13.1 2.8 #DIV/01#DIV/0! 98.4 98.2 0.2 98.5 98.3 0.3]|
131} PHE 64.6 255 10.0 " 1001 100.1 |
PYR 64.2 64.4 0.2 23.2 24.4 1.2 11.1 10.6 0.5 #DIV/OH #DIV/OY - 98.5 99.3 0.8 985] 99.3 0.8
Results from Table 5D, p. 55 of the study report, Overall 100.1] 1.4] 100.1 1.4
*131-day PHE incorrectly reported as 24.2% in Table 5D. [[maximum 102.4] f 102.4
Means and standard deviations calculated using Microsoft program functions Jiminimum 98.0 | 98.0
@average(A1:A2) and stdevp(A1:A2). , In= 14 1 14




Chemical: Pyrasulfotole (AE 031 7309)

PC: 000692

MRID: 46801713
Guideline: 162-4
Aerobic metabolism of ["“Clpyrasuifotole in two
North Carolina (Pikeville)
Total ['*Clresidues in sediment.

pond water-sandy loam sediment/both labels.

pond water-sediment systems.

Sediment 14C]Residue water phase;sediment ratios.
. Il_Ext. | Nonext]]  Total in Sediment Water | Sed | Ratio | Ratio | W:Sratio || S:W ratio
Day j Labell %AR| % AR % AR] Mean | sd. Day | %AR]| %AR] W:S | S:W [[Mean] s.d. li Mean] s.d.
o PHE][ os 038 of 972 ﬁ" 122 0 ‘ g"
' PYR 0.9 0.9 0.9 0.0 98.0 0.9 109 ¢ 115 0 0j
11)| "PHE: 17.2 14. 31.6 Jl 11 66.7 31. 2 0l " H
PYR 17.7 15. 33.3 325 0. 64.9 33. 2 1 2 0 0 [
260 'PHE'|I 248 1.7 365 —l 26f 635 36.5" 2 1 " ]l
PYR. 25.3 13.7] 39.0 37.8 1.3 61.1 39.0 2 1 2 [o) 1 [8)
55| PHE 22.8 8. 313 55 68.8 31.3] 2 0l "
PYR | 21.3 7. 28.9 30.1 1.2 69.9 28%L 2 0 2 0 0 ¢
81 PHE" 12.8 70.3" 83.4 81 12.8 83. 0 7| "
| PYR 30.4 30. 61.1 72.3 11.1 33.5 61.1 1 pu 0 o) 4 2|
J109( PRE [ 111 6| 867 10 7.4 86.7 0 1 "
PYR 11.1 81.2 84.0 2.7 8.3 81. 0 13 0 0 11 1
132 PHE 13.0 86.6 132 8.0 86, 0 1 1" "
- PYR 13.2] 84.7, 85.7 0.9 6.2 84. 0 1 0 0| 12 1
Kansas (Lawrence) pond water-silty clay loam sediment/both labels.
Total [“Clresidues in sediment.
: Sediment 14C]Residue water phase:sediment ratios. )
o Ext. | Nonext Total in Sediment Water | Sed || Ratio | Ratio W:S ratio S:W ratio
Day || Label "f% ARI" % AR § % AR] Mean | sd. Day j| % AR | % AR W:S | S:W || Mean s.d. || Mean'| s.d.
of PHE ]‘ 1.0] 0. 14 of 1o10] 1. 72 0
PYR 0.9 0.5 1.4 1.4 0.0} 100.8 1. 72 0f 72 0
21]] PHE 17.6 8.2 258 1, 21 75.3 25.2" 3 o" 1,
PYR 171} 8.70: 25.8 25.8 0.0 75.5 25. 3 0l 3 0]
428 PHE || 20.0 831 283 42 704 28.3" 2 0 ],
PYR 18.0 11.5 29.5 28.9, 0.6) 71.4 29.5 2 0 2 0O
64l PHE 19.2 11, 30.6 64 688 30.2" 2 o" : jl
PYR 19.1 11. 30.5 30.6 0.1 70.8 30. 2 0 2 0O
83 PHE 16.8 1.3} 281 33" 71.0] 281 3[ 0 _
PYR 18.0 14. 32.4 30.3 2.2) 67.1 32. 2 Off 2 0
104 PHE 19.9 10.3] 30.2 10 67.8 30.2] 2 Oq
PYR 17.0 15. 329! 316 1. 65.5] 32 2 1 2 0)
131) PHE 242 10.0" 342 —" 131 64.6] 34 2 1
PYR 23.2 11.1 34.3 34.3 0.0 64.2 34.3] 2 1 2

Results from Table 5B, p.'53; TAble 5D, p. 55 of the study report.

Means and standard deviations calculated using Microsoft program functions @average(A1:A2) and stdevp(A1:A2).




Chemical: Pyrasulfotole (AE 0317309)

PC: 000692
MRID: 46801713
Guideline: 162-4

Aerobic metabolism of ['*C]pyrasulfotole in two pond water-sediment systems.
Confirmation/determination of means/std.dev. for pyrasulfotole. '
North Carolina (Pikeville) pond water-sandy loam sediment.

Pyrasuifotole

Water

s.d.J

% AR

mean

Total system |
|

s.d.

' o[ PHE I 97.2 " 98.0
PYR 98.0] 97.6 0.4 98.9] 985 0.4
11l PHE 66.7 83.9
PYR 64.9] 65.8 0.9] 82.6] 833 0.7
26) PHE )| 62.4] 87.2
PYR 61.1 61.8 0.6 86.4] 86.8 0.4
55|l PHE 66.6 88.9
PYR! 69.91 68.3 1.6l 92.6] 90.8 1.9
81]] PHE 12.2 25.0
| PYR | 335] 229 107 63.9] 445 195
109r PHE 4.1 ' " 15.2
l PYR 6.3 5.2 1.1 17.4] 163 1.1
132f| PHE 5.8 18.0
PYR| 5.1 5.5 0.4L 18.3] 18.2 o.2|
Kansas (Lawrence) pond water-silty clay loam sediment.
I ] Pyrasulfotole
k| Water | Total system
Day || Label ]l % AR | mean| s.d. || %#AR] mean| s.d. ||
o PHE " 101.0 [ 1010 "
PYR {| 100.8] 100.9 0.1ff 101.7] 1014 0.4
21 PHEJl 75.3 92.9 "
PYR 75.5| 75.4 01ff 92.6] 928 0.2
42) PHE JI 69.6 89.1 J
PYR 71.4] 705 0.9 89.4] 893 0.2
64 PHE " 67.5 l 86.1 "
PYR 70.8] 69.2 1.6 89.9{ 88.0 1.9
83l PHE " 70.0 4" 86.4 "
PYR 67.1] 686 1. 85.1] 85.8 0.7
104]] PHE 66.2 82.1 "
PYR 65.5] 65.9 0.4 825 823 0.2
131|| PHE 63.5 88.2 "
PYR 64.2] 63.9 03] 87.4] 87.8 0.4

Results from Figures 21-24, pp. 82-85 of the study report; only results from sampling intervals for definitive study'

were used.

In Figures 21-24, first replicate at each interval pyrazole-label and second phenyi-label.
Means and standard deviations calculated using Microsoft program functions @average(A1:A2) and

stdevp(A1:A2).



["“C]Pyrasulfotole (both labels) in aerobic NC pond water-sandy loam:
total system, nonlinear regression (MRID 46801713)

100 ,
o
90 ° ® 0-132 days
a=104
80 1 b =0.0101
half-life = 68.6 days
70 - R%=0.7544
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