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SUMMARY

During agricultural use, circumstances may occur where S-2200 is applied to a terrestrial soil
that may become waterlogged and in which anaerobic conditions may develop. The
biotransformation of S-2200 was studied in a terrestrial soil from Baptistown, NJ (USDA soil
classification loam, pH 6.9, organic matter 2.0%) under aerobic and then anaerobic conditions
for 363-364 days at 20 + 2 °C in the dark to assess this environmental dissipation route. The test
soil (Penn series) was the same soil used in an S-2200 aerobic soil metabolism study. The study
was conducted using three different radiolabeled compounds of S-2200 - [benzyl-C]S-2167 (S-
2200 R-isomer, RB), [benzyl-'*C]S-2354 (S-2200 S-isomer, SB), and [phenoxy-C]S-2167 (S
2200 R-isomer, RP). S-2200 is a racemic mixture of the two isomers, S-2167 and S-2354. The
target concentration was 8.96 ppm on a dry soil basis, equivalent to a field application rate of
2,240 g ai./ha (2.0 Ib ai./acre). The experiments were conducted in accordance with the U.S.
EPA Pesticide Assessment Guidelines, Environmental Fate Data Requirement, 40 CFR 158.290
OCSPP 835.4200 Anaerobic Soil Metabolism, and in compliance with the U.S. Environmental
Protection Agency Good L aboratory Practice (GLP) Standards as specified in 40 CFR Part 160.
The studies were conducted with guidance from OECD Guidelines for the Testing of Chemicals,
Guideline 307, Aerobic and Anaerobic Transformation in Soil.

Aerobic test systems (50 g of dry weight soil contained in an open beaker) at approximately 60%
of the maximum water holding capacity (WHC) were dosed at ca. 8.95, 8.94, and 8.95 ppm with
RB, SB, and RP, respectively. The test systems were incubated in chambers equipped with
NaOH traps for the collection of evolved *CO,. Analysisat 14 or 15 DAT indicated that S-2200
would not degrade through a single half-life prior to 30 days, therefore the individual samples
were quantitatively transferred to closed biometer flasks at 30 DAT (RB) or 34 DAT (SB and
RP). Dried ground afalfa was added to each biometer at a rate of 0.1% of the soil dry weight to
speed the formation of anaerobic conditions and to insure the survival of the microbial
anaerobes. The soil was then flooded to commence the anaerobic phase. The anaerobic test
system consisted of custom biometer flasks equipped with side-arm traps containing NaOH for
the collection of evolved **CO,. The RB samples were analyzed at 0, 14, 30, 37, 44, 63, 86,
154, 259, and 364 days after dosing (aerobic phase — 0 to 30 DAT; anaerobic phase — 30 to 364
DAT). The SB and RP samples were analyzed at 0, 15, 34, 41, 48, 64, 90, 153, 266, and 363
days after dosing (aerobic phase — 0 to 34 DAT; anaerobic phase — 34 to 363 DAT). The aerobic
phase samples were extracted twice with a neutral organic solution to yield extract #1 (9:1
acetone:water) and then extracted twice with a weakly acidic organic solution to yield extract #2
(5:1 acetone:0.1IM HCI). The anaerobic phase samples were analyzed for evolved *CH, by
oxidation of a sample of the biometer flask headspace gas. The physical parameters of the
anaerobic systems (oxygen concentration, redox and pH) were measured and the water separated
from the soil. Activity in the water phase was either analyzed by HPL C directly or after partition
into an organic phase. The remaining soil was extracted twice with a neutral organic solution to
yield extract #1 (9:1 acetone:water or 9:1 methanol:water) and then extracted twice with a acidic
organic solution to yield extract #2 (5:1 acetone:0.1M HCI or 9:1 methanol:0.5M HCI or 5:1
methanol:0.5M HCI). An additional dismembrator extraction with 5:1 methanol:0.5M HCI was
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performed on representative post extraction soils (PES) at 30, 41, and 363 DAT (all samples
contained bound residues between 5 and 12% of the applied radioactivity). Finally, the
remaining PES was fractionated into humin, humic acids and fulvic acids. S-2200 residues in
the water, soil extracts, dismembrator extracts, and the fulvic acid organosoluble fraction were
analyzed by HPLC with a radioflow detector or fraction collector/LSC (co-chromatography).
Identification was performed by 2D-TLC with a radio-Phosphorlmager detector (co-
chromatography).

The average material balance for the study was 102.6 + 1.4%, 103.4 + 1.8%, and 103.1 £ 1.7%
of the applied radioactivity (AR), respectively for RB, SB and RP, respectively. The cumulative
production of **C-volatile activity (**CO, and **CH,4) was minimal, reaching 3%, 7%, and 10%
of the AR at 363/364 DAT for RB, SB, and RP, respectively. In each case the magjority of
14C0, production occurred during the aerobic phase. Extractable radioactive residues in soil
decreased from an average of ca. 100% of the AR at day 0, to 98.5, 94.6, and 86.9% of the AR at
the end of the aerobic phase for the RB, SB and RP |abels, respectively. Extractability continued
to decrease during the anaerobic phase to 71.2, 67.5, and 65.1 % of the AR for the RB, SB and
RP labels, respectively by the last sampling interval. Radioactive residues were 18, 17, and 13%
of the AR in the water at 37/41 DAT (7 days into the anaerobic phase) and increased for the
duration of the study to 23, 21, and 17% of the AR by the last sampling point for RB, SB, and
RP, respectively. S-2200 residues were rapidly incorporated into the PES (post extraction soil)
during the aerobic phase, rising to 5-12% of the AR at 30/34 DAT, and then decreased during
the anaerobic phase to 4, 6, and 10% of the AR by the last sampling interval for RB, SB, and RP,
respectively. Details of the aerobic and anaerobic phases are presented below.

Aerobic phase (RB: 0-30 DAT, SB and RP: 0-34 DAT). Analysisof the soil extracts revealed
that S-2200 declined to 73-77% of the AR by the end of the aerobic phase (34/30 DAT), with a
aerobic half-life estimated at 78, 120, and 79 days for the RB, SB, and RP labels, respectively.
The principal degradation routes were oxidation of the methyl groups on the phenoxy ring to
form 2-COOH-S-2200 and 5-COOH-S-2200 and cleavage of the ether linkage to form De-Xy-S-
2200 which oxidized to Dx-CA-S-2200 (all < 8% of the AR at 30/34 DAT). 2D-TLC analyses
of the neutral and acidic soil extracts for all three labels confirmed the degradates. No
extractable degradate exceeded 10% of applied radioactivity during the aerobic phase (highest
individual unknown —2.1% of AR).

Radioactive residues were rapidly incorporated into the PES during the aerobic phase. PES
residues in the RB label peaked at 5% of the AR at 30 DAT. Sequential extractions of the 30
DAT RB PES were attempted to release identifiable degradates. Dismembrator extraction
released 1.5% of the AR. The remaining bound residues at 30 DAT were fractionated into
humin (1.5% of AR), humic acid (0.9% of AR) and fulvic acid fractions (1.2% of AR). HPLC
anaysis of the dismembrator and fulvic acid organic fractions identified small amounts of S-
2200 degradates and S-2200 (<1% of AR).
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Anaerobic phase (S2200 R-isomers, RB: 30-364 DAT, RP: 34-363 DAT). The early
intervals of the anaerobic phase (37/41, 44/48, 63/64, 86/90, and 154/153 DAT) can be described
as anoxic (low oxygen, redox transitioning to negative values). By 154/153 DAT, the systems
had more anaerobic character and from 259/266 DAT to the end of the study (363/364 DAT),
anaerobic test conditions (low oxygen and strongly negative redox values) were maintained. S
2200 degraded very slowly during the anaerobic phase, declining to an average of 71 and 68% of
the AR in the water phase plus soil extracts by the last DAT for RB and RP, respectively. The
anaerobic half-lives for S-2200 in the RB and RP systems were estimated to be > 1 year. As
with the R-isomer of S-2200, the concentrations of the degradates, 2-COOH-S-2200, 5-COOH-
S-2200 and DX-CA-S-2200 did not change significantly under anaerobic conditions. 2-COOH-
S-2200 concentrations peaked at 6% of the AR for RB (44 DAT) and 6% for RP (90 DAT) in the
water plus soil extracts and stayed at similar levels for the balance of the study. Concentrations
of 5-COOH-S-2200 peaked at 9% of the AR for RB (63 DAT) and 8% for RP (64 DAT) and
decreased only dlightly by the end of the study. Dx-CA-S-2200 concentrations rose slightly
during the anaerobic phase and peaked at 5% of the AR (RB, 364 DAT). De-Xy-S-2200
concentrations peaked at 3% of the AR (RB, 44 DAT) and declined to 0% by the end of the
study. 2D-TLC analyses confirmed 2-COOH-S-2200, 5-COOH-S-2200 and Dx-CA-S-2200 in
the water and soil. Chiral HPLC analysis confirmed that the S-2200 R-isomer did not isomerize
during the incubation. No extractable degradate (identified or unknown) exceeded 10% of
applied radioactivity during the anaerobic phase (highest individual unknown —2.1% of AR).

Radioactive residues were rapidly incorporated into the RP PES during the aerobic phase,
peaking at 12% of the AR at 41 DAT. PES residues in the RP label decreased to 10% by 363
DAT. Sequential extractions of the 41 and 363 DAT RP PES were attempted to release
identifiable degradates.  Similar amounts of activity were released at both intervals.
Dismembrator extraction released 0.9 and 1.2% of the AR. The remaining bound residues were
fractionated into humin (3.6 and 3.9% of AR), humic acid (2.7 and 2.8% of AR) and fulvic acid
fractions (2.1 and 3.2% of AR). HPLC analysis of the dismembrator and fulvic acid organic
fraction identified small amounts of S-2200 degradates and S-2200 (<1% of AR).

Anaerobic phase (S-2200 S-isomer, SB: 34-363 DAT). The transition from aerobic to anoxic
to anaerobic conditions in the SB system was similar as described above for the RB and RP
systems. S-2200 degraded very slowly during the anaerobic phase. The S-2200 Sisomer
degraded dlightly faster than the S-2200 R-isomers (RB and RP), declining to an average of 66%
of the AR in the water phase plus soil extracts by 363 DAT. The anaerobic half-life for S-2200
in the SB study was estimated to be > 1 year. As with the Sisomer of S-2200, the
concentrations of 2-COOH-S-2200, 5-COOH-S-2200 and DX-CA-S-2200 in water and soil did
not change significantly under anaerobic conditions.  2-COOH-S-2200 concentrations peaked
at 5% of the AR (90 DAT) in the water plus soil extracts and remained at similar levels for the
balance of the study. Concentrations of 5-COOH-S-2200 peaked at 7% of the AR (64 DAT) and
decreased dightly by the end of the study. Dx-CA-S-2200 concentrations rose slightly during
the anaerobic phase and peaked at 6% of the AR (266 DAT). De-Xy-S-2200 concentrations
peaked at 3% of the AR (48 DAT) and declined to 0% by the end of the study. 2D-TLC analyses
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confirmed Dx-CA-S-2200, 2-COOH-S-2200 and 5-COOH-S-2200 in the water and soil. Chiral
HPL C analysis confirmed that the S-2200 S-isomer did not isomerize during the incubation. No
extractable degradate (identified or unknown) exceeded 10% of applied radioactivity during the
anaerobic phase (highest individual unknown — 3.6% of AR).

While radioactive residues were rapidly incorporated into the PES during the aerobic phase, the
SB PES residues peaked at 7% of the AR at 41 DAT. Sequential extractions of the 41 DAT SB
PES were attempted to release identifiable degradates. Dismembrator extraction released 1.4%
of the AR. The remaining bound residues were fractionated into humin (2.2% of AR), humic
acid (1.3% of AR) and fulvic acid fractions (1.6% of AR). HPLC analysis of the dismembrator
and fulvic acid organic fraction identified small amounts of S-2200 degradates and S-2200 (<1%
of AR).

Demethylation of S-2200 to form MCBX was observed in the benzyl label of the S-isomer at the
end of the study (3% of the AR at 363 DAT), while MCBX formation in the R-isomer studies
remained low (<1% of AR). HPLC and 2D-TLC analysis confirmed the formation of MCBX.

The pattern of S-2200 decline and formation of degradates in the aerobic and anaerobic phases of
the anaerobic soil study was similar to S-2200 aerobic soil and anaerobic aquatic studies.
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INTRODUCTION

S-2200 is being devel oped as a fungicide and soil can be exposed to S-2200 as aresult of its use.
This study was conducted to quantitatively evaluate the degradation of S-2200 [benzyl-**C]S-
2167 (S-2200 R-isomer), [benzyl-'*C]S-2354 (S-2200 S-isomer), and [phenoxy-*C]S-2167 (S
2200 R-isomer) in a water/soil system under aerobic followed by anaerobic conditions with
respect to rates, DTsp, and degradates. The study was conducted following Environmental Fate
Data Requirement, 40 CFR 158.290, OCSPP 835.4200 Anaerobic Soil Metabolism. The study
was conducted in compliance with U.S. Environmental Protection Agency Good Laboratory

Practice Standards (40 CFR Part 160). A copy of the protocol, anendments and deviations can
be found in Appendix A.
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2. MATERIALS

2.1 Test Substance General Information

Code names: V-10190, S-2200
Common Name: Not Available
Isomer Code Names: S-2167 (S-2200 R-isomer)
S-2354 (S-2200 S-isomer)
Chemical Name: (R,S)-2-methoxy-N-methyl-2-[a-(2,5-xylyloxy)-o0-

tolyl]acetamide (IUPAC)
2-[(2,5-dimethylphenoxy)methyl]-a-methoxy-N-methyl -

benzeneacetamide (CAYS)
CAS Number: 173662-97-0
Molecular Weight: 313.39
Molecular Formula: C19H23NO3 (non-radiol abel ed)
Hydrolysis: > 1 year half-livesat pH 4, 7and 9
Chiral location (+):
_ | /CH3
HaC™ N
O O/CH3
H
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Additional physicochemical properties of technical grade S-2200 are given below.

Parameter Properties’Value
Physical State: (Reference 1) Powdery solid
Odor: (Reference 1) No odor
Melting Point/Range: (Reference1) | 102 °C

Relative Density: (Reference 1)

1.24 g/mL at 20.6 °C

Water Solubility (OECD # 105 -
Flask Method): (Reference 2)

15.8 mg/L (at 20 °C)

Solvent Solubility (at 20°C)
(racemic)

Hexane 1.46 g/L
Dichloromethane 522 g/L
Acetone 275 g/L
Methanol 169 g/L

(Reference 1)

(Reference 3) Ethyl Acetate 158 g/L
n-Octanol 31.8 g/L
Toluene 114 g/L
Vapor Pressure (Reference 4) 3.36 x 10 Paat 20 °C (racemic)
Dissociation constant No dissociation activity at pH

Octanol-Water Partition Coefficient
(Reference 5)

Log Pow = 3.51 at 25+1°C

UV/Visible Absorption Spectrum
(pH 2-10) (Reference 1)

Solution Amax Molar
(nm) absorptivity, (g)
(mol/L)*em™
M ethanol 273 2140
Acidic 273 1920
Basic 273 1880
Neutral 273 1740

2.1.2 Radiolabeled Test Substance

Three test substances were used in the study (Appendix D), S-2200 [benzyl-**C]S-2167 (S
2200 R-isomer), [benzyl-**C]S-2354 (S-2200 S-isomer), and [phenoxy-'*C]S-2167 (S-2200
R-isomer). Identical experiments were conducted using each radiolabeled test material.
The radiochemical purity of the test substances were determined prior to application using
High Performance Liquid Chromatography (HPLC). Test substances were stored in a
freezer (F14, ca. -5 °C) when not in use.
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(i) [Benzyl-"C]S-2167 (S-2200 R-isomer)

Chemical Name: (R)-2-methoxy-N-methyl-2-[a-(2,5-xylyloxy)-o-tolyl]acetamide

(IUPAC)
Lot No.: R1S2008-010 (radioactive)
Source; Sumitomo Chemical Co., Ltd.

Valent Inventory No.: 401
Specific Activity: 4.22 GBg/mmol, 114 mCi/mmol, 807,900 dpm/g

Radiolabeled Position (*): Uniformly radiolabeled in the benzyl ring
CHs
H3C
o} O/CH3
H
N>cH;,
O

Purity: The radiochemical purity was determined to be 98.91% prior to dosing.
(i) [Benzyl-"C]S-2354 (S-2200 S-isomer)

Chemical Name: (9-2-methoxy-N-methyl-2-[ a-(2,5-xylyloxy)-o-tolyl]acetamide

(IUPAC)
Lot No.: RI1S2008-009 (radioactive)
Source; Sumitomo Chemical Co., Ltd.

Vaent Inventory No.: 400
Specific Activity: 4.22 GBg/mmol, 114 mCi/mmol, 807,900 dpm/ug

Radiolabeled Position (*): Uniformly radiolabeled in the benzyl ring
CHg

HsC
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Purity: The radiochemical purity was determined to be 98.62% prior to dosing.
(iii)  [Phenoxy-'*C]S-2167 (S-2200 R-isomer)

Chemical Name; (R)-2-methoxy-N-methyl-2-[a-(2,5-xylyloxy)-o-tolyl]acetamide

(IUPAC)
Lot No.: R1S2009-002 (radioactive)
Source: Sumitomo Chemical Co., Ltd.

Valent Inventory No.: 404
Specific Activity: 4.44 GBg/mmol, 120 mCi/mmol, 850,100 dpm/ug

Radiolabeled Position (*):  Uniformly radiolabeled in the phenoxy ring

CH
HaC
O o CHs
H
N>cH,

Purity: The radiochemical purity was determined to be 97.91% prior to dosing.
2.2 Control and Reference Substances

Control Substance. [UL-*C]-D-glucose is readily degraded by aerobic and anaerobic
microbes (UL = uniformly labeled). Therefore, glucose degradation can be used to verify
the presence of viable microbial populations. [UL-*C]-D-glucose was used as a control
substance to verify methanogenic activity in the test system (strictest anaerobic conditions
obtained). The glucose was stored in freezer F14 (-5 °C) when not in use.

Chemical Name: [UL-*C]-D-glucose

Batch/Lot No. 3615373

Vaent Inventory No. 408

Specific activity: 319 mCi/mmole, and the chemical purity is> 97%
(stated)

Molecular wt.: 180.2 (non-radioactive)

Source; Perkin Elmer
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Reference Substances. The following analytical reference standards were used in this
study. Sumitomo Chemical Company, Ltd. supplied the reference standards. The
following reference substances were used in this study:

Reference Standard Lot No. Purity (%)* Expiration
Date

De-Xy-S-2200 AS 2264a 99.9 7/26/11
DX-CA-5-2200 AS 2269a 100 7/28/11
2,5-Dimethylphenol (DMP) | MKAA2399 99.8 11/11/2011
2-COOH-S-2200 AS 2268a 99.0 7/28/11
5-COOH-S-2200 AS 2267a 99.6 7/28/11
MCBX R-isomer AS 2265a 98.9 8/1/13
MCBX S-isomer AS 2266a 934 8/1/13
MCBX (racemic) AS 2270a 95.2 7/11/13
S-2200 R-isomer AS 2262a 99.8 7/20/13
S-2200 S-isomer AS 2263a 99.4 7/20/13
S-2200 (racemic) AS 226la 99.6 7/8/11

NA = Not applicable (commercial standard obtained from Sigma-Aldrich, specification

date Jan 2009)

1) Most recent purities and expiration dates.

Standards were prepared in acetonitrile or acetonitrile/water solutions for use in HPLC and
TLC analysis (Table 1). The mixed standards for the [benzyl-**C]S-2167 (S-2200 R-
isomer) and [benzyl-**C]S-2354 (S-2200 S-isomer) studies contained De-Xy-S-2200, DX-
CA-5-2200, 2-COOH-S-2200, 5-COOH-S-2200, MCBX and S-2200. The mixed standards
for the [phenoxy-'*C]S-2167 (S-2200 R-isomer) study contained DMP, 2-COOH-S-2200,
5-COOH-S-2200, MCBX and S-2200. See Appendix B for Certificates of Quality for the
reference substances. The standards and standard solutions were stored frozen when not in

use. See below for structures.

Chemical structures of the reference substances used in this study were as follows:

Designation:
Chemical Name:

De-Xy-S-2200
(RS)-2-(2-hydroxymethyl phenyl)-2-methoxy-N-
methylacetamide



Valent U.S.A. Corporation

Valent Project No. VP-37166 Page 26
Structure:
HO CH
o’
H
N
CH,
o}
Designation: DX-CA-S-2200
Chemical Name: (RS)-2-(N-methylcarbamoyl-methoxymethyl)benzoic
acid
Structure:

Designation: 2-COOH-S-2200
Chemical Name: (RS)-2-{ 2-[1-methoxy-1-(N-

methyl carbamoyl)methyl]benzyloxy} -4-methylbenzoic

acid
Structure:

CHj3

HO
(0] (@) o _CHg
NH
“CH,4
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Designation: 5-COOH-S-2200
Chemical Name: (RS)-3-{ 2-[1-methoxy-1-(N-
methyl carbamoyl)methyl]benzyloxy} -4-methylbenzoic
acid
Structure:

OH
o
HeC
o} CHg
o/
NH
“CHg
o}

Designation: MCBX, R-isomer
Chemical Name: (R)-2-hydroxy-N-methyl-2-[a-(2,5-xylyloxy)-o-
tolyl]acetamide

CHj
e

OH

Structure:

H
N CH3
o)
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Designation: MCBX, Sisomer
Chemical Name: (9-2-hydroxy-N-methyl-2-[a-(2,5-xylyloxy)-0-

tolyl]acetamide
Structure:
Designation: DMP
I[UPAC Name: 2,5-dimethylphenol
Structure:

CHs

HsC
H

2.3 Reagentsand Chemicals

Solvents and reagents used in this study are listed below with their commercial sources and
grades.

Acetone (Fisher, Optima; EM Science, Omnisolv)
Acetic acid (J.T. Baker, Instra-Analyzed, Aldrich)
Acetonitrile (Fisher, Optima; EM Science, Omnisolv)
Barium chloride dihydrate (Aldrich, ACS reagent)
Carbon 14 Cocktail (R.J. Harvey Instrument Corp.)
Chloroform (Sigma, reagent grade)

Ethanol (EM Science, Omnisolv)

Ethyl acetate (EM Science, Omnisolv)

Formic acid (95%, Sigma)

Hydrochloric acid (J.T. Baker, Instra-Analyzed, Aldrich)
Methanol (Fisher, Optima; EM Science, Omnisolv)
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Sodium hydroxide (Aldrich, reagent grade)

Toluene (EM Science, Omnisolv)

Trifluoroacetic acid (Sigma, reagent grade)

Ultima Gold LSC cocktail (Packard Instrument Company)
Water (ASTM Type Il, Ricca Chemical company)

Water (HPLC grade, EM Science, Omnisolv)

2.4 Instrumentation
A list of the equipment used in the study is given below.

Balance (Mettler model PM 4000, S/N H28153 #B10)

Balance (Mettler model Toledo, S/N 1113461365 #B23)

Balance (Mettler model AE160 S/N E17218 #VA-1)

Centrifuge (Eppendorf model 5415C S/N 58833)

Centrifuge (Sorvall model RT6000 with model A500 fixed-angle rotor,
S/N BT 126255)

Centrifuge (Sorvall model RC26 Plus with amodel SH-4 rotor, SN 9900956)

Centrifuge (Sorvall model Evolution with model SH-3000 swinging bucket rotor)

Dissolved oxygen electrode, Orion Research, model 97-08 electrode

Dissolved oxygen electrode, OakTon, model DO 6 Acorn series

Evaporation unit (Pierce, Reactivap, Model 18780)

Fraction collector (ISCO model Foxy 200)

Freezers, F8 (Lab-Line Instruments, Inc.), F12 (Baxter Scientific Products,

Cryofridge), F14 (Jewett, frost-free) and F16 (Fisher Scientific, Isotemp)

Heating module (Pierce, ReactiTherm, Model 18870, S/N 548961141642 )

HPLC (Hewlett-Packard model HP 1100, HPL C #38, with a Raytest model
Ramona 2000 radioflow detector, solid scintillant flow cell 250 uL LiGlI)

Incubator 116 (Precision Scientific)

Incubator 11 (Bally Case & Cooler, Inc.)

Liquid Scintillation Counter (Packard Tri-Carb 2100TR, S/N 414244)

Liquid Scintillation Counter (Perkin Elmer Tri-Carb 2900TR, S/N 433678)

Orbital shaker (IKA-Werke, model KS501)

Oxidizers (Harvey, Model OX-500 or OX-700)

pH meter, Corning, Model 455, SN-32199

Radio TLC scanner - Phosphorlmager (Molecular Dynamics, model PSI-Pentium,
S/N 75104)

Radio TLC scanner - Storm 820 (Amersham Biosciences, SN 003601)

Redox electrode, Wissenschaftlich Technische Werkstatten, model SenTixORP
[ Combination electrode containing a platinum reference electrode.
The measured potentials (which are the values in the tables in the report)
can be compared to the standard hydrogen potential using the following
equation (all in mV).
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Uy, (standard hydrogen potential) = Upeasured (Measured ORP from the
platinum electrode) + Uges (VOItage of the reference system relative to the
standard hydrogen electrode) Uge Values at the study measurement
temperatures (~25-30 °C) are +207 to + 203 mV ]

Shaker, reciproca (Eberbach, model 6000, S/N 029702)

Sonic Dismembrator, Fisher Scientific, model 500, probe 102C (CE)

Survey meters (Ludlum model 3, S/N 67089, 57075, & 145115)

Transilluminator for TLC (Model VWR TW-26, #95-0209-01)

Ultrasonic bath (VWR Scientific, model 150T, and P250T)

UV cabinet for TLC (UVP, Inc. model CC-60)

Water bath (Buchi model B-461, S/N 1143944 & 1147480)

EXPERIMENTAL DESIGN

The test system simulates the circumstances where the test substance is applied to a
terrestrial soil that becomes waterlogged and in which anaerobic conditions develop.
Initially, the individual soil samples (Treatments A-G as described in Section 3.3) were
incubated in an aerobic test system as described in Sections 3.1 and 3.2. Analysisat 14 or
15 DAT indicated that S-2200 would not have degraded through a single half-life during
the maximum period of aerobic incubation, therefore the individua samples were
quantitatively transferred to closed biometer flasks at 30 or 34 DAT. The soil samples
were waterlogged, the systems purged with nitrogen and anaerobic conditions allowed to
develop as described in Sections 3.1 and 3.2. Samples were analyzed during the 30/34 day
aerobic phase and the 329/334 day anaerobic phase (total study 363/364 days). Details of
the experimental design are presented in the table below and discussed in the following
sections.
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Parameter Experimental details

30/34 days aerobic, 329/334 days
anaerobic (total study 363/364 days)

Soil condition: (Air dried/fresh) Fresh
Soil: (g/replicate) 50 g (dry weight)

8.96 ppm (ug per g of dry soil)
Based on use rate of 2.0 |b a.i./acre

Duration of the test:

Target test concentrations:

Incubation conditions |Incubated in the dark at 20 + 2°C
Experimental Moisture content 50 + 10% of the water holding
conditions: Moisture maintenance | 2P ty . :
method Weigh sampleto V(?rlfy moisture
levels and add required water
Any indication of the test material adsorbing to NoO
the walls of the test apparatus:
o Controls, if used 2
No. of Replication:
Treatments 2

50 g of sail (dry) incubated in a 100
mL glass beaker with metal spatula.
Incubated in closed, continuous flow,
negative pressure incubation apparatus
CO,: 2trapsof 50 mL 2.0 M NaOH in
petri dishesinside apparatus, 2 traps
each 50 mL 2.0 N NaOH outside
apparatus.

50 g of soil (dry) plus 95 mL of HPLC
Anaerobic Test apparatus. water incubated in a closed custom
glass biometer.

Identity and concentration of co-solvent: Acetonitrile neat

volume of test solution used for
treatment

Test material i - i
hid — applied on surface with syringe then 5
application | application method minutes of homogeneous mixing

co-solvent evaporated

Aerobic test apparatus:

Trapsfor CO,:

250 L
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3.1 Test System

The test system consisted of a loam soil that was recently collected from an agricultural
area, top 3 inch layer (Penn series, Baptistown, NJ). The test soil was the same (collected
at the same time and place) as the soil used in the S-2200 aerobic soil metabolism study
(Study number VTC-09-37114). Prior to use, the soil was stored in the dark in accordance
with 1SO 10381-6 (1993), Soil Quality — Sampling — Part 6. The soil was thoroughly
mixed and passed through a 2-mm mesh sieve with a minimum of air-drying.  Soil
characterization, according to GLP, was performed by AGVISE Laboratories Inc.
(Northwood, ND, Appendix C). Details of the soil analysis are presented in Table 2. The
soil was classified as a loam according to the USDA classification system for soil. The
pH of the collected soil was 6.9. The percentage of organic matter in the soil was 2.0%,
and the Cation Exchange Capacity (CEC) was 8.7 meg/100 g. The description of soil
sampling and storage details are listed below. The Vaent soil inventory designation is
VTC-7-09A.

Description Details

Geographic location Baptistown, NJ; GPS N 40° 32 min, W 74° 39 min

Pesticide use history at the | Not available. Site was aterrestrial soil where pesticides
collection site would normally not be applied. Same soil asused in
aerobic soil metabolism.

Collection procedures for Collected with a shovel.

soil:

Sampling depth for soil: Top 0-3 inches of soil.

Storage conditions: Stored at ambient temperature from the date of collection
(9/24/09) until arrival at Valent (9/30/09). Stored at
ambient temperature at Vaent through 2 mm sieving
(10/2/09) and aerobic test system preparation (11/3/09).

Storage length: 34 days prior to aerobic test system preparation.

Preparation of soil Upon receipt, the soil was sieved through a2 mm sieve.

samples:

The soil moisture (16.4%) and Water Holding Capacity (WHC, 50.5%) were determined
before use. The target amount of dry soil was 50 g. Adjusting for soil moisture and
WHC, 50 g of dry soil at 60% WHC was equivalent to 65.2 g. Samples were adjusted to
60% WHC and were maintained at 50 + 10% of the WHC throughout the aerobic phase.
In practice, the chambers contained petri dishes containing water that kept the samples at
approximately 60% WHC during the incubations. Following moisture adjustment, and
prior to treatment with the test substance, all soil samplesfor this study were acclimated in
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3.2

the aerobic test system (see Section 3.2) for 28 or 41 days prior to dosing. Soil microbial
biomass was determined on control samples around dosing and at the end of incubation.

Incubation Apparatus

Aerobic test system: A schematic drawing of the incubation apparatus is presented in
Figure 1. The incubation apparatus consists of an airtight chamber with air inlet and outlet
valves. Soil samples (50 g dry weight equivalent to a soil wet weight of 65.16 g, 60%
water holding capacity) were placed inside the chamber in open individual 100 mL glass
beakers. The soil moisture was adjusted periodically to 50 + 10% of the water holding
capacity during the aerobic incubation (moisture was adjusted by adding HPLC grade
water as needed). Two open Petri dishes, each containing 50 mL of 2.0 M NaOH solution
were placed inside the chamber to capture evolved **CO,. An open Petri dish full of water
was aso placed inside the chamber to maintain high air humidity. Chamber air was
continuously evacuated through the chamber air outlet, which was connected to a vacuum
source, at a steady rate of approximately 10 mL per minute. The chamber inlet air was
bubbled through a water trap to humidify the air before entering the chamber. The
continuous airflow was used to maintain aerobic conditions as well as to evacuate any
radiolabeled volatiles into the outlet traps. The evacuated air passed through two
consecutive NaOH traps to capture any **CO, present in the chamber’s air. Before opening
the chamber for each sampling, airflow was increased for a length of time sufficient to
evacuate any lingering volatile degradation products through the traps. The incubation
apparatus was incubated in the dark at 20 + 2 °C.

Anaerobic test system: A schematic of the individual airtight biometer flasks is presented
in Figure 2. After the aerobic phase, each individual soil was quantitatively transferred
(with 95 mL of N, purged HPL C water) into each of the biometer flasks (total water equals
ca. 110 mL = water in the soil (15.2 g) + HPLC water added (95 mL)), this gave a
waterlogged soil with ca. a 2 cm water layer. Dried ground alfalfa was added to each
biometer at a rate of 0.1% (0.05 g) of the soil dry weight to speed the formation of
anaerobic conditions and to insure the survival of the microbial anaerobes. The *CO,
side-arm trap was charged with 25 mL of 2 M NaOH solution (N2 purged). The
biometers were assembled and to facilitate the formation of anaerobic conditions in the test
system, the biometer flasks were sparged with a stream of nitrogen for approximately 0.25
— 0.5 hour. Following sparging, the flasks were sealed and incubated in the dark at 20 + 2
°C. The average total volume of several biometers were measured to permit the calculation
of an average headspace volume and the amount of evolved **CH, based on the oxidation
of aknown volume of the headspace gas.

Headspace (mL) = [flask volume (mL)] - [soil-water mixture (mL) + NaOH (mL)]
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3.3 Treatments

All treatments were applied to identical glass beakers containing a mixture of 50 g soil (dry
weight) with the soil moisture maintained to 50 + 10% of the water holding capacity.
Test and control substances were added to glass beakers or biometers containing the test
system as follows:

Treatment A: Untreated Controls. Samples were used to measure the microbial
biomass. Control samples were anayzed around the time of test substance
application (i.e., aerobic phase time zero). Other samples were analyzed at the end
of sampling (i.e., at the last anaerobic phase sampling interval).

Treatment B: Organic solvent controls. Samples were used to measure the effect
of the administered solvent on microbial biomass at the end of sampling (i.e., at the
last anaerobic phase sampling interval).

Treatment C: [UL-'*C]-D-glucose controls. This treatment was used to verify
methanogenic microbial activity in the anaerobic phase. Several biometers were
dosed with [UL-**C]-D-glucose after the establishment of anaerobic conditions (as
indicated by low O, and negative redox potentials, 10/21/10) and analyzed 21 days
later (11/11/10).

Treatment D: Non-radiolabeled S-2200 (samples treated with non-radiolabeled S-
2200 (AS 22614)) were dosed at 8.98 ppm (449 ug/50 g dry weight soil). Samples
were used to measure the effect of non-radiolabeled S-2200 and solvent on
microbia biomass at the end of sampling (i.e., at the last anaerobic phase sampling
interval).

Treatment E: [Benzyl-'*C]S-2167 (S-2200 R-isomer). Consists of the test
substance [benzyl-"C]S-2167 dosed at 8.95 ppm (448 pg/50 g dry weight soil).
This treatment was used to determine the test substance dissipation rate during the
aerobic and anaerobic phases, and its ['“C]-metabolite formation. Volatile
production of **CO, was evaluated during the aerobic phase. Volatile production of
CH, and **CO, was evaluated during the anaerobic phase.

Treatment F: [Benzyl-'“C]S-2354 (S-2200 Sisomer). Consists of the test
substance [benzyl-'*C]S-2354 dosed at 8.94 ppm (447 ug/50 g dry weight soil).
This treatment was used to determine the test substance dissipation rate during the
aerobic and anaerobic phases, and its [*C]-metabolite formation. Volatile
production of **CO, was evaluated during the aerobic phase. Volatile production of
¥CH, and **CO, was evaluated during the anaerobic phase.
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Treatment G: [Phenoxy-**C]S-2167 (S-2200 R-isomer). Consists of the test
substance [phenoxy-*C]S-2167 dosed at 8.95 ppm (448 pg/50 g dry weight soil).
This treatment was used to determine the test substance dissipation rate during the
aerobic and anaerobic phases, and its [*C]-metabolite formation. Volatile
production of **CO, was evaluated during the aerobic phase. Volatile production of
%CH, and **CO, was evaluated during the anaerobic phase.

Test Substance Application Rate

The target application rate of the test substance to soil was 8.96 ppm based on a dry soil
basis, equivalent to a field application rate of 2,240 g a.i./ha (equivalent to the total of 4
applications at 0.5 Ib a.i./acre per application). This agricultural use rate (2.0 Ib a.i./A) is
approximately equivalent to 8.96 ng/g applied to one acre of soil 2.5 centimeters deep
(bulk density, 1.0 g/lcm®). Beakers containing 50 g (dry weight) of soil were dosed with
about 448 g of **C-S-2200. Aliquots of the dosing solutions were taken for LSC and
radiochemical analysis by HPLC. Dosing solutions were made to deliver about 23,000,000
to 26,000,000 dpm to each test samplein 250 plL.

Control Substances Application Rate

Since the purpose of the glucose control substance was to verify microbial activity
(methanogenesis if possible) under conditions similar to those of the test substance, the
control substance was applied at approximately the same molecular rate as the test
substance. This rate was calculated as follows:

S-2200 MW 313.39 g per mole
S-2200 per sample (ug) 447 Vle}

Therefore, amolar equivalent of [UL-'*C]-D-glucose per sample was cal culated as follows:
447 ng-S-2200/313.39 pg/umole x 180.2 pg-glucose/umole = 257 ug-glucose. The [UL-
14C]-D-glucose was isotopically diluted to 46,697 dpm/ug with cold glucose (giving a 257
ug-glucose dose rate equal to approximately 12,000,000 dpm/biometer). Based on aliquots
of the dosing solution taken before and after dosing, the amount of radioactivity dosed per
biometer flask was 12,010,500 dpm.

Test Substance and Control Substance Application

Test Substance: After aerobic acclimation (28 days for SB and RP, 41 days for RB), the
test substances were added to the aerobic test systems at the concentrations specified in
sections 3.3 and 3.4. The test substances were delivered in 250 uL of acetonitrile and
applied drop wise to the soil surface with a syringe and the soil mixed with a metal spatula
for 5 minutes. [Separate experiments determined that this mixing regimen gave a



Valent U.S.A. Corporation
Valent Project No. VP-37166 Page 36

4.

4.1

4.2

homogeneous sample with a CV of 2.0% (Three 0.7 g subsamples were analyzed from four
dosed samples (each 50g dry weight))]. The dosed samples were placed in 4 separate
incubation chambers (Treatments A-D; Treatment E; Treatment F; and Treatment G).
Control Substance (D-glucose): When anaerobic conditions were established, the control
substance was added to several untreated biometers at the concentration specified in
section 3.5 (dosed 10/21/10, corresponding to 311 days into the RB incubation). The
control substance was delivered in 300 uL of nitrogen-purged water anaerobically through
the biometer syringe valve on top of the soil/water compartment to the surface of the water
(Figure 2). The biometers were incubated in the dark at 20 + 2 °C and analyzed 21 days
later (11/11/10).

M ethods

Preparation of [**C]S-2200 Dosing Solutions

Three test substances were used in the study S-2200 [benzyl-*C]S-2167 (S-2200 R-
isomer), [benzyl-**C]S-2354 (S-2200 Sisomer), and [phenoxy-*C]S-2167 (S-2200 R-
isomer). Identical experiments were conducted using each radiolabeled test material. The
dosing solutions were prepared by isotopically diluting radiolabeled S-2200 with cold S
2200 (R-isomer with RB and RP, S-isomer with SB). The fina dosing solutions were made
up in acetonitrile and had specific activities of: S-2200 ([benzyl-**C]S-2167 (S-2200 R-
isomer) = 57,151 dpm/ug; [benzyl-'“C]S-2354 (S-2200 S-isomer) = 51,415 dpm/pg;
[phenoxy-'“C]S-2167 (S-2200 R-isomer) = 51,839 dpm/pg. Based on aliquots of the
dosing solution taken before and after dosing, the amount of radioactivity per biometer
flask was 25,568,700 dpm for [benzyl-'*C]S-2167 (S-2200 R-isomer, 401G), 22,976,400
dpm for [benzyl-'*C]S-2354 (S-2200 S-isomer, 400D), and 23,203,500 dpm for [phenoxy-
14C)S-2167 (S-2200 R-isomer, 404D). The three test materials were dosed at ca 8.95,
8.94, and 8.95 ppm to the RB, SB, and RP test systems, respectively. The radiochemical
purity of the dosing solutions at dosing were determined to be 98.91%, 98.62%, 97.91% for
the RB, SB, and RP test systems, respectively (Appendix D). Chira HPLC analysis
determined that the assignments of chirality of the test substances were correct (100% R-
isomer or 100% S-isomer depending on the test material).

Sampling, Sample Processing and Analysis

A sample, as used in this study, consisted of one glass beaker (aerobic soil and NaOH
traps) or one biometer flask (anaerobic soil/water mixture, NaOH trap, and headspace
gases). Two samples were removed for analysis according to the following schedule: RB
samples were analyzed at 0, 14, 30, 37, 44, 63, 86, 154, 259, and 364 days after dosing
(aerobic phase — 0 to 30 DAT; anaerobic phase — 30 to 364 DAT); SB and RP labels were
analyzed at O, 15, 34, 41, 48, 64, 90, 153, 266, and 363 days after dosing (aerobic phase—0
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to 34 DAT; anaerobic phase — 34 to 363 DAT). Aerobic samples were measured for **CO,
production and then extracted with organic solvents. Anaerobic samples were measured for
CH, and *CO, production, dissolved oxygen concentration, redox potential, and pH in
that order at the time of analysis. Samples were analyzed immediately after removal from
the incubator and were not stored prior to any of the physical-chemical property or
chemical analyses. Summaries of the aerobic and anaerobic sample processing procedures
can be found in Figures 3 and 4.

4.2.1 Aerobic Test System - NaOH Traps

4.2.2

NaOH traps for the RB system was removed for analysis and were replaced with
fresh traps at the 14 and 30 DAT sampling intervals. NaOH traps for the SB and RP
systems were removed for analysis and were replaced with fresh traps at the 15 and
34 DAT sampling intervals. The contents of each NaOH trap was measured and
three aliquots of each trap were removed and counted by LSC. Radioactivity
present in each trap was determined and its content of [**C] radioactivity was
calculated. The confirmed amount of measured *CO, was normalized to the
number of samples present in the incubation chamber for the corresponding
sampling period. The cumulative amount of **CO, evolved at each interval was
calculated as described in section 5.1.1.

Aerobic Test System - Extraction of Radiolabeled Compoundsin Soil Using
Organic Solvents

At each sampling interval, duplicate soil samples were extracted and analyzed as
described below. The aerobic phase samples were extracted with aneutral organic
solution to yield extract #1 (9:1 acetone:water) (0, 14/15 and 30/34 DAT intervals)
and extracted with aweakly acidic organic solution to yield extract #2 (5:1
acetone:0.1M HCI) (14/15 and 30/34 DAT intervals).

Neutral Extract: The soil sample was quantitatively transferred out of the beaker
into separate pre-weighed centrifuge bottle. The beaker was rinsed with 150 mL of
9:1 acetone:water (v:v), which was added to the centrifuge bottle.  The centrifuge
bottle was shaken for 20 minutes (reciprocal shaker) and the phases separated by
centrifugation (10 minutes at 7,500 RPM). The supernatant was decanted into a
graduated cylinder. Another 150 mL of 9:1 acetone:water (v:v) was added to the
centrifuge bottle and the sample was shaken for 20 minutes (reciprocal shaker) to
rinse the soil. The phases were separated by centrifugation (10 minutes at 7,500
RPM) and the 2™ extraction added to the supernatant in the graduated cylinder
(Neutral extract).

Acidic extract: The remaining soil pellet was re-suspended in with 150 mL of 5:1
acetone: 0.1 M HCI (v:v) and the sample shaken 20 minutes (reciprocal shaker) and
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4.2.3

the phases separated by centrifugation (10 minutes at 7,500 RPM). The supernatant
decanted into the graduated cylinder. Another 150 mL of 5:1 acetone: 0.1 M HCI
(v:v) was added to the centrifuge bottle and the sample was shaken for 20 minutes
(reciprocal shaker). The phases were separated by centrifugation (10 minutes at
7,500 RPM) and the second extract was added to the supernatant in the graduated
cylinder. Another 100 mL of acetone was added to the centrifuge bottle and the
sample was shaken for 20 minutes (reciprocal shaker) to rinse the soil. The phases
were separated by centrifugation (10 minutes at 7,500 RPM) and the rinse was
added to the supernatants in the graduated cylinder (Acidic extract).

The volume of each extract was measured and 3 aliquots were removed from each
extract for LSC. The neutral extract was transferred to a separate round bottom
flask and rotary evaporated (at about 35 °C) to near dryness. The remaining residue
was dissolved in methanol with sonication and the solution was transferred into a
small vial. The fina volumes were measured and an aliquot was removed for LSC.
The acidic extract was transferred to a separate round bottom flask and rotary
evaporated (at about 35 °C) to remove the acetone (aqueous fraction remains). The
aqueous fraction was partitioned twice with 150 mL of ethyl acetate (1 minute
shake). The volumes of the combined organic and remaining aqueous fractions
were measured and aiquots taken for LSC. The ethyl acetate fraction was
transferred to a separate round bottom flask and rotary evaporated (at about 35 °C)
to near dryness. The residue was dissolved in methanol with sonication and the
solution was transferred into a small vial. The final volumes were measured and an
aliquot was removed for LSC. The extracts were analyzed by HPLC-RAM and/or
TL C-autoradiography.

The post extraction soil (PES) was weighed and sub-samples were combusted using
a sample oxidizer and its content of radioactivity was determined. A PES samples
from the 30 DAT RB sampling interval was further extracted using the extraction
and fractionation procedures described in section 4.2.9.

Anaerobic Test System -Headspace Sampling and Analysis (**CH.
Quantification)

The biometer flask was removed from the incubator and a graduated Gastight™
syringe (50 mL) was used to withdraw a headspace sample through the sampling
valve. The headspace sample was immediately injected into a Harvey Biological
Oxidizer and the radioactivity was quantified using LSC. Total radioactivity in
each biometer headspace was calculated based on the radioactivity in the oxidized
sample and the total headspace volume of the flask. Measured radioactivity (dpm)
was converted to percent of applied radioactivity and ppm S-2200 equivalents.
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4.2.4 Anaerobic Test System - Verification of Anaerobic Conditions

Anaerobic conditions for each sample were verified and documented by measuring
dissolved oxygen and redox potential. Following headspace sampling, the biometer
flask was opened and a dissolved oxygen electrode was inserted into the water
phase of the soil/water mixture and the dissolved oxygen reading was recorded.
Following dissolved oxygen measurement, a redox electrode was placed into the
soil phase of the soil/water mixture and the reading of electrical potentia was
recorded. A combination pH e ectrode was used to measure the pH of the water and
soil, separately.

4.2.5 Anaerobic Test System - NaOH Traps

4.2.6

4.2.7

The volume of each NaOH solution in the side-arm trap was measured and three
aliquots removed for LSC. Radioactivity present in each trap was determined and
evolved **CO, was calcul ated as a percentage of applied radioactivity and ppm S
2200 equivalents.

Anaerobic Test System - Separation of Water and Soil Phases

The water from each biometer was quantitatively transferred with a pipet into pre-
weighed 250 mL centrifuge bottle. The bottle was capped and centrifuged at 7,500
RPM for 10 min. The water phase was carefully decanted into a graduated cylinder
and its volume was recorded. Water and Soil phases were analyzed separately.

Anaerobic Test System - Water Analysis

The water phase was transferred to a separate round bottom flask and the
concentration of radioactivity present in the water phase was determined by L SC.

7 day anaeraobic intervals (study intervals 37/41 DAT): The activity in the water
phase was partition with 150 mL of ethyl acetate. The neutral organic phase was
removed and the remaining aqueous phase acidified with 3 mL of 1 M HCIl. The
acidified agueous phase was partition with 150 mL of ethyl acetate. The neutral
and acidic organic phases were combined, the volume measured and aliquots taken
for LSC. The combined organic phase was concentrated by rotary evaporation
(bath temperature 35 °C) to dryness and the residues dissolved in methanol. The
volume was measured and an aliquot taken for LSC analysis. The water was
analyzed by HPLC-RAM and/or TL C-autoradiography.

14 to 329/334 day anaerobic intervals (study intervals 44/48 to 363/364 DAT):
The activity in the water phase was concentrated by rotary evaporation (bath
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temperature 35 °C) to dryness and the residues dissolved in methanol or methanol -
water. The volume was measured and an aliquot taken for LSC analysis. The water
was analyzed by HPLC-RAM and/or TL C-autoradiography.

Anaerobic Test System - Soil Analysis

The soil remaining in the biometer was transferred (with solvent) into the pre-
weighed 250 mL centrifuge bottle that the water phase was decanted out of (see
section 4.2.6), and was extracted several times. The remaining soil was extracted
twice with a neutral organic solution to yield extract #1 (9:1 acetone:water or 9:1
methanol:water (v:v) and then extracted twice with a acidic organic solution to
yield extract #2 (5:1 acetone:0.1M HCI (v:v), 9:1 methanol:0.5M HCI (v:v) or 5:1
methanol:0.5M HCI (v:v).

Neutral extract: The soil was transferred out of the biometer with 150 mL of 9:1
acetonewater (v:v) (37/41 DAT) or 9:1 methanol:water (v:v) (44/48 to 363/364
DAT) into the pre-weighed 250 mL centrifuge bottle and the sample shaken for 20
minutes on areciprocal shaker. The phases were separated by centrifugation for 10
minutes at 7,500 RPM. The sample was transferred to a graduated cylinder through
a funnel containing glass wool. The extraction was repeated, the extracts pooled
(Neutral extract), volumes measured and aliquots taken for LSC.

The Neutral soil extracts were transferred into round bottom flasks and
concentrated to dryness using rotary evaporation under vacuum and at ca. 35 °C.
The residues were dissolved in methanol with sonication and the solution was
transferred into a small vial. Extracts were clarified by centrifugation as needed.
The concentrated extract volumes were measured and their radioactivity determined
by LSC. The extracts were analyzed by HPLC-RAM and/or TL C-autoradiography.

Acidic extract: 150 mL of 5:1 acetone:0.1M HCI (37 DAT) or 9:1 methanol:0.5M
HCI (41, 48 DAT) or 5:1 methanol:0.5M HCI (44, 63/64 to 363/364 DAT) was
added to the remaining soil and the sample shaken for 20 minutes on a reciprocal
shaker. Note: The polarity and acidity of the extraction solvent was increased
with time to increase the effectiveness of the acidic extraction. The phases were
separated by centrifugation for 10 minutes at 7,500 RPM. The sample was
transferred to a graduated cylinder thru a funnel containing glass wool. The
extraction was repeated and the extracts pooled. A 100 mL of methanol was added
to the centrifuge bottle and the sample was shaken for 20 minutes (reciprocal
shaker) to rinse the soil. The phases were separated by centrifugation (10 minutes
at 7,500 RPM) and the rinse was added to the supernatants in the graduated cylinder
(Acidic extract), volumes measured and aliquots taken for LSC.
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The Acidic soil extracts were transferred into round bottom flasks and concentrated
to the agueous phase using rotary evaporation under vacuum and at ca. 35 °C. The
aqueous residue was transferred to a separatory funnel and partitioned twice with
150 mL of ethyl acetate. The volumes of the agueous and organic layers were
measured and aliquots taken for LSC. The organic layer was rotary evaporated to
near dryness at ca. 35 °C. The residues were dissolved in methanol with sonication
and the solution was transferred into a small vial. Extracts were clarified by
centrifugation as needed. The concentrated extract volumes were measured and
their radioactivity determined by LSC. The extracts were analyzed by HPLC-RAM
and/or TL C-autoradiography.

The weight of the post-extraction soil (PES) was recorded. Three sub-samples of
PES were weighed and combusted in a sample oxidizer to determine the soil-bound
radioactivity as described in section 4.4. The non-extractable radioactivity
remaining in the PES is termed as soil-bound radioactivity. PES samples from the
30 (RB), 41 (SB and RP) and 363 DAT (RP) sampling intervals were further
extracted using the extraction and fractionation procedures described in section
4.2.9.

A fina rinse of the biometer was done with 30 mL of ethanol/dichloromethane
(/1) to determine residual radioactivity adsorbed to the glass. Aliquots of the
biometer rinse (BR) were taken for LSC.

Aerobic and Anaerobic Test Systems - Fractionation of Soil-Bound
Radioactivity

An additional dismembrator extraction with 5:1 methanol:0.5M HCI was performed
on representative post extraction soils (PES) at 30, 41, and 363 DAT (samples
containing bound residues between 5 and 12% of the applied radioactivity).
Finally, the remaining PES was fractionated into humin, humic acids and fulvic
acids. S-2200 residues in the water, soil extracts, dismembrator extracts, and the
fulvic acid organosoluble fraction were analyzed by HPLC with a radioflow
detector or fraction collector/LSC (co-chromatography). The fractionation
procedures are summarized in a schematic diagram in Figure 5.

Dismembrator Extraction - The radioactivity remaining in soil following
extraction (Neutral and Acidic extract, see sections 4.2.2 and 4.2.8) was termed as
soil-bound residues or post extraction soil (PES). The PES was subjected to
harsher extraction (Dismembrator extraction). A 30 DAT PES (RB label), 41 DAT
PES (RP and SB labels) and a 363 DAT PES (RP label) were subjected to
dismembrator extraction.

The Dismembrator extraction was conducted for 15 minutes using 150 mL of 5:1
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methanol:0.5 M HCI, (v:v). The sample (in a heavy walled beaker) was placed in a
water bath and the temperature monitored. The Dismembrator amplitude was set to
50% with a pulse on and off cycle of 10 seconds. The soil and extract were
transferred back to the original centrifuge tube and the phases were separated by
centrifugation for 10 minutes at 7,500 RPM. The supernatant was transferred to a
graduated cylinder, volumes measured and aliquots taken for LSC. The extracts
were transferred to separate round bottom flask and rotary evaporated (30 - 35 °C)
to near dryness. The remaining residue was dissolved in methanol. The
concentrated extract volumes were measured and their radioactivity determined by
LSC. The extracts were analyzed by HPLC-RAM and/or TL C-autoradiography.

The post Dismembrator extraction PES were further characterized using the base
fractionation method described below.

Humic, Humin and Fulvic Acid Fractionation - The radioactivity remaining in
the PES was fractionated into humin, humic acids, and fulvic acids associated
radioactive residues. The PES was shaken with 150 mL of 0.5 M NaOH for 16
hours on a reciprocating shaker. The soil debris pellet and agueous supernatant
were separated after centrifugation for 20 minutes at approximately 7,500 RPM.
The soil debris pellet was rinsed with 30 mL of water (10 minute shake),
centrifuged as before and the water added to the NaOH solution. The NaOH
solution contains the humic acids and fulvic acids associated radioactivity and the
soil debris represent the humin fraction.  The humin portion was weighed and sub-
samples were analyzed by combustion/LSC. The radioactivity present in the NaOH
extract was further fractionated into fulvic acid and humic acid associated
radioactivity by acidification to pH ~1 (using concentrated HCI) to precipitate the
humic acids (approximately 1 hour to precipitate the humic acids). Following
centrifugation at ~7,500 RPM for 20 minutes, the soluble fulvic materials and the
precipitated humic substances were separated. The supernatant, which contains the
fulvic acids associated radioactivity was measured and it’s content of radioactivity
determined by LSC. The precipitated fraction (humic acids) was weighed and sub-
samples were analyzed by combustion/LSC. The fulvic acid fraction was
partitioned once with a 2X volume of ethyl acetate. The ethyl acetate and aqueous
fractions were separated, and the associated radioactivity was measured and its
content of radioactivity was determined by LSC. The aqueous fraction contains the
fulvic acid associated activity. The fulvic acid organosoluble activity was
transferred to a round bottom flask and rotary evaporated (at 25 - 35 °C) to dryness.
The residue was dissolved in methanol and the solution was transferred into an
HPLC via for analysis.

BaCl; Precipitation of NaOH Trap Solution

The BaCl, assay was used to characterize the nature of radioactivity present in the
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4.4

NaOH traps. Any evolved CO, was trapped in the NaOH solution as Na,COs. The
added Ba* ions replace the Na* atoms in Na,COs producing an insoluble BaCOs
precipitate. Any radioactivity that remained in solution was assumed to come from
dissolved **C materials other than **CO,. A 10 mL aliquot of the NaOH trap
contents was transferred into a 50 mL centrifuge tube and an equa volume of
saturated BaCl, solution was added. The mixture was vortexed and kept
refrigerated for a minimum of 1 hour. The tube was centrifuged at 4700 x g for 10
minutes and the supernatant decanted and its volume measured. Three aliquots of
the supernatant were counted using LSC and the detected radioactivity was
calculated as a percentage of the radioactivity present in the original NaOH sample.

Liquid Scintillation Counting (L SC)

To quantify radioactivity in liquid replicates, aliquot(s) of known volume were transferred
to 20-mL borosilicate glass scintillation vials, and 15 mL of ULTIMAGOLD™
scintillation cocktail was added. Alternatively, aliquot(s) of known volume were
transferred to 7-mL borosilicate glass scintillation vials, and 5 mL of ULTIMAGOLD™
scintillation cocktail was added. After mixing thoroughly, the scintillation vials were
counted for a minimum of 5 minutes using a liquid scintillation counter. Radioactivity
(dpm) was determined by the instrument from a quench curve generated for the
scintillation cocktail using an external quench standard. Background replicates contained
scintillation cocktail only, or cocktail mixed with the solvent. All LSC measurements were
corrected for instrument background.

Combustion Analysis (Sample Oxidation)

Total radioactivity in post-extraction soil (PES) or humin and humic acid fractions was
determined by combustion in a Harvey Biological Oxidizer. Three sub-samples of PES
were placed in combustion cups and the soil net wet weight was recorded. The sub-
samples were then combusted using a 4-minute combustion cycle. The resulting **CO, was
trapped in Harvey Carbon 14 Cocktail, which was automatically dispensed by the oxidizer
into a 20-mL glass scintillation vial. The samples were counted for a minimum of 5
minutes using LSC and a quench curve generated for the combustion cocktail. Oxidizer
efficiency was checked before each combustion session using a standard of known
radioactivity. Sample combustion was only conducted when oxidizer efficiency was >
95%. The radioactivity per g of oxidized sample was calculated for each sub-sample, and
then the mean radioactivity per g of soil from the 3 sub-samples was used to calculate the
total radioactivity in the PES sample.
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4.5 High Performance Liquid Chromatography (HPLC)

HPLC was used to determine radiochemical purity of the *C test materials, to anayze
standard and test solutions, to identify S-2200 and its degradates based on retention time
correspondence to standards, to quantitate the percentage distribution of radioactivity
between eluted peaks. HPL C was performed on Instruments L C-38 or LC-39.

LC-38 - Hewlett Packard HP1100 system equipped with a solvent degasser, autosampler,
column oven heater, and UV detector. Radioactivity in the HPLC effluent was detected
using a radioflow-through detector (also known as radioactivity monitor (HPLC-RAM))
equipped with a lithium glass solid scintillant flow cell (250 pL). Percent distribution of
radioactivity in the sample extract was calculated by peak area integration using system
software. Electronic signals generated by the detectors on LC-38 were processed using a
Raytest software program operating on a personal computer. Each chromatogram was
carefully examined and manually integrated. The software then calculated the retention
time, areaintegration, and percent area integration of each peak.

LC-39 - Hewlett Packard HP1100 system equipped with a solvent degasser, autosampler,
column oven heater, and UV detector. Radioactivity in the HPLC effluent was detected
using a radioflow-through detector (also known as radioactivity monitor (HPLC-RAM))
equipped with a lithium glass solid scintillant flow cell (200 pL). Percent distribution of
radioactivity in the sample extract was calculated by peak area integration using system
software or IN/US System Win-Flow™ Chromatography Software, version 1.2g). Each
chromatogram was carefully examined and manually integrated. The software then
calculated the retention time, area integration, and percent areaintegration of each peak.

The order in which the detectors were connected was. UV detector followed by the
radioflow detector. The HPLC column, eluting solvents, gradients, and run parameters
were as follows:
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451 HPLC Methods

HPLC Method #1 (Reverse phase analysis): The test substance radiochemical
purities and the definitive samples were analyzed using this method on LC-38 or
LC-39. Thetypical retention times of the reference standards are given in Table 1
and example chromatograms can be seen in Appendix E, Appendix F and Appendix
G. The HPLC separation of significant degradates was carried out using this
method. The column effluent from each HPLC run was collected and
representative samples were analyzed (by LSC) for calculation of recovery of

injected radioactivity.

Column: Synergi Hydro-RP 4p 80A, 4.6 mm x 250 mm equipped with a3 x 4
mm C18 Security Guard™ cartridge precolumn

Solvents: Solvent A, 0.05% trifluoroacetic acid in water
Solvent C Methanol

Solvent D, Acetonitrile

Flow rate: 1.0 mL/min.

Temperature: nominal 25 °C

Detection: UV at 230 nm
Radioflow in counts

Gradient#1: Time, min. %A

0 100
4 85
18 85
23 45
46 24
50 0
53 0
54 100
65 100

%C
0

0

0
20
38
50
50
0

0

%D
0
15
15
35
38
50
50
0

0

(data acquisition ends at 55 minutes)

Post-time; Omin.
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Gradient#2: Time, min. %A %C %D

0 100 O 0
4 85 0 15
16 85 0 15
23 60 15 25
30 35 30 35
46 24 38 38
50 0 50 50
53 0 50 50
54 100 O 0
65 100 O 0

(data acquisition ends at 55 minutes)
Post-time: 0 min.

Radioactivity recoveries (dpm recovered divided by dpm injected) for the HPLC
analyses were conducted on representative test samples throughout the study. The
methods gave acceptable HPL C recoveries (average RB - 103.4%, SB - 105.7%, RP
- 102.7%).

HPLC Method #2 (Chiral analysis): The distribution of the S-2200 R and S
isomers and MCBX R and S isomers for the RB, SB and RP exposures were
analyzed using this method on LC-38 or LC-39. Various gradients were used to
maximize R and S isomer separation. The typical retention times of the reference
standards and example chromatograms can be seen in AppendicesE, F and G.

Column: Phenomenex LUX 5p Amylose-2, 4.6 mm (80A) x 150 mm equipped
with a3 x 4 mm LUX cartridge precolumn

Solvents: Solvent A, water
Solvent B, acetonitrile

Flow rate: 1.0 mL/min.

Temperature: nominal 25 °C
Detection: UV at 230 nm
Radioflow in counts

Gradient #1:  Time, min. %A  %B

0 65 35
23 65 35
25 60 40

60 60 40
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Gradient #2:  Time, min. %A  %B

1 65 35
20 65 35
22 60 40
60 60 40
Gradient #3:  Time, min. %A  %B
0 65 35
20 65 35
22 60 40
55 60 40
56 35 65
61 35 65
62 65 35
75 65 35
Gradient #4:  Time, min. %A  %B
0 65 35
20 65 35
22 60 40
61 60 40
62 65 35
75 65 35

4.6 Thin-Layer Chromatography (TLC)

Radioactive peak identification (confirmation) was accomplished using coincident R; values
of non-radiolabeled reference substances and radioactivity (2D TLC). TLC was performed
using pre-coated glass-backed plates coated with silica gel 60 containing a fluorescent (254
nm) indicator (20 x 20 cm, 250 or 500um thickness; EM Sciences). Samples and standards
were applied to the plates and the plates were placed into solvent-equipped rectangular
glass developing tanks fitted with cellulose vapor saturation pads and glass lids. Severa
solvent systems were used to develop the platess CMT (chloroform - methanol -
trifluoroacetic acid 90:10:0.1 (v/v/v)) and TEA (toluene — ethyl acetate — acetic acid, 5:7:1
(vIviv)). After development, TLC plates were removed from the developing tank and the
solvent allowed to evaporate in a fume hood. Radioactive markers were placed on the
developed plate to indicate the location of the origin and solvent front. Short wavelength
ultraviolet (UV) light was used to visualize standards while radiographic phosphor imaging
was used to locate radioactivity on the TLC plate. Typical Ry values for the reference
standards in the TLC systems are given in Table 1 and example chromatograms can be seen
in Appendix H.
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5.1

Radioactivity on TLC plates was detected by autoradiography. Air-dried TLC plates were
wrapped in Mylar (1.5 pm, Persuasions Marketing Specialists) and placed into a cassette
containing alow energy storage phosphor screen (20 x 25 cm). Exposure times varied from
several hours to several days, depending on the amount of radioactivity present on the TLC
plate.  Following exposure, the phosphor screen was scanned in a Storm 820
Phosphorimager. The percent distribution of radioactivity in each chromatographic area
was determined by the ImageQuant software program (version 4.2, Molecular Dynamics)
or ImageQuant software program (ImageQuant TL, Version 2005).

CALCULATIONS

Copies of representative individual sample spreadsheets containing calculations described
in the following section are presented in Appendix I, Appendix Jand Appendix K.

Quantification of Volatile Radioactive Products

5.1.1 **CO, Captured in NaOH Traps
Aerobic Test System: The amount of radioactivity captured in the NaOH traps
between application (zero time) and the time of a sampling interval represents the
cumulative **CO, produced per incubation chamber during that interval. Because
each incubation chamber has two internal NaOH and two external NaOH traps, the

total amount of evolved **CO, during a specified sampling interval is calculated as
follows:

=dpmininternal traps+ dpmin external traps

Radioactivity (dpm) in each trap is calculated as follows:

= [dpm per counted aliquot x (trap volumein mL + counted aliquot volume)]
Since the aerobic incubation chamber, at any sampling interval, contains a known
number of identical samples, the amount of **CO, produced from a single soil
sampleis:

Total **CO, activity (dpm) in all NaOH traps for a sampling interval

Number of soil samples present in the chamber for that sampling interval
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The amount of **CO, produced from a single soil sample as % of applied:

4C0O, produced from each soil sample (dpm)
14C0, (% of applied) = X 100
Total applied per sample (dpm)

The cumulative amount of **CO, produced from a single soil sample between 0
DAT and 30/34 DAT is the sum of **CO, produced per sample at each sampling
interval between O DAT and 30/34 DAT.

Cumulative amount of **CO, produced from a single soil sample between 0 DAT
and 30/34 DAT expressed as % of applied:

Cumulative**CO, produced from one soil sample (dpm)
¥C0, as % of applied. = X 100
Total applied per sample (dpm)

Anaerobic Test System: The volume of each biometer NaOH trap was measured
and three aliquots (0.5 or 1.0 mL each) from each trap were counted using LSC.
The amount of **CO, produced from each soil replicate was normalized to the dry
weight of the soil and the test substance specific activity to produce the ppm
equivalents of [**C]S-2200 mineralized to **CO..

dpm
14C0, produced per sample=—— x (NaOH volumein mL)
0.50r 1.0 mL

Where 0.5 or 1.0 mL is the volume of the aliquot counted using LSC

u “CO, produced per sample (dpm)
CO, as % of applied = X 100
Applied radioactivity per sample (dpm)

14C0, as ppm (in S-2200 equivalents) =
14C0O, produced per sample (dpm)

Soecific activity (dpmvug) x soil dry wt. (g)

5.1.2 CH,4 Present in the Biometer Flask Headspace

A graduated 50-mL Gastight™ syringe equipped with a needle was used to
withdraw a headspace sample through the sampling valve. The headspace
sample was injected into a Harvey Biological Oxidizer and the radioactivity
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was quantified using LSC. Total radioactivity in each biometer headspace was
calculated based on the radioactivity in the oxidized sample and the total
headspace volume of the flask. Measured radioactivity (dpm) was converted to
percent of applied [**C]S-2200 and ppm of S-2200 equivalents.

“CH, in asample (biometer flask):

dpm
=— x headspace volume in biometer flask (mL)
aliquot volume

Evolved *CH, as % of applied radioactivity:

Evolved **CH, (dpm)
= X 100
Applied radioactivity per sample (dpm)

Evolved **CH, as ppm (in S-2200 equivalents)

YCH, produced per sample (dpm)

Specific activity (dpm/ug) x sample dry wt. (Q)

5.2 Total Radioactive Residue (TRR) in Post-Extraction Soil (PES) as Deter mined by
Combustion Analysis

To determine the TRR in the PES fractions, 3 sub-samples were combusted. The
radioactive residues of a sample (dpm/g) were calculated by dividing the radioactivity in
each combusted sub-sample (dpm) by its weight (g). The radioactive residues (dpm/g) for
the 3 sub-samples was averaged to obtain the mean radioactive residue value (dpm/g).
Total radioactivity in the soil sample was calculated by multiplying the soil wet weight (g)
by the mean TRR value (dpm per g of wet PES). Total radioactivity in soil was corrected
for oxidizer efficiency (O.E.) by dividing the calculated dpm by oxidizer efficiency. Total
radioactive residue in the soil sample was expressed as a percentage (%) of the applied
[**C]S-2200. Also, the concentration (ppm) was determined based on [**C]S-2200 specific
activity and on soil sample dry weight.

Mean dpm of triplicate standard (combusted)

O.E. (oxidizer efficiency) = —
Mean dpm of triplicate standards (not combusted)

Sub-sample dpm

TRR by combustion (dpm/g) =
Sub-sample wt. (g)
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5.3

5.4

TRR (dpm/sample) = TRR by combustion (dpnvg) x Total sample wt (g).
TRR (% of Applied) = [TRR (dpm/sample) + Applied (dpm)] x 100 + O.E.
Recovery of Radioactivity from the HPL C Column

An aiquot of the representative sample (concentrated water or soil phase extracts) was
counted using LSC to determine the radioactivity injected (analyzed by HPLC). The
HPL C eluent was collected for the length of the run and an aliquot was counted using L SC.
Total radioactivity content in the eluent was calculated. Recovery of radioactivity from
the HPL C column was calcul ated as follows:

Radioactivity in eluent (dpm)
Recovery (%) = x 100
Radioactivity injected (dpm)

Characterization of Radioactivity in Water and Soil Extracts

Concentrated water (section 4.2.7), soil (neutral and acidic extracts, sections 4.2.2 and
4.2.8) and PES extractions (dismembrator, fulvic acid organosoluble activity, section 4.2.9)
were analyzed by HPLC and/or 2D TLC to identify and quantify [**C]S-2200 and its
[**C]labeled metabolites. The primary radioactive peak identification was accomplished
using coincident retention time of non-radiolabeled reference substances and radioactive
peaks (HPLC analysis). Radioactivity was detected using an in-line radioactivity detector
or fraction collection and LSC while non-labeled standards were detected using a UV
detector at 230 nm. Radioactive peak area was integrated using radioflow software and
the integration was corrected for instrument background. Results for each peak were
reported as percentage of total radioactivity present in all quantifiable peaks. Vaues were
reported as percentage of applied and as ppm of [**C]S-2200 equivalents based on total
radioactivity present in the sample and [**C]S-2200 specific activity.

Area of aindividual peak
Individual Peak area (%) = x 100
Areas of all quantified peaks

ey (o) Individual Peak area (%) x [*C] in sample (dpm)
in peak (dpm) =

100

[*C] in peak (% of Applied) = { [**C] in peak (dpm) + Applied (dpm)} x 100
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Peak ppm (in 2200 equivalents) [**C] in peak (dpm)

Specific activity (dpm/g) x sample dry wt. ()

5,5 Total Sample Mass Balance

Sample mass balance was calculated by accounting for total radioactivity recovered from
each sample. The recovered radioactivity was compared to the total radioactivity applied
to the sample.

Total radioactivity recovered from analyzed samples is calculated as the sum of the
following components:

- Radioactivity in the NaOH traps

- Radioactivity in headspace (anaerobic only)

- Radioactivity in soil extracts

- Radioactivity in water phase (anaerobic only)

- Radioactivity in PES

- Radioactivity in the Beaker or Biometer rinse (BR)

Example: *C recovered from anaerobic sample = Radioactivity in the NaOH
traps + Radioactivity in headspace + Radioactivity in soil extracts + Radioactivity
in water phase + Radioactivity in PES + Radioactivity in the Biometer rinse

“C recovered from sample
Sample mass balance (%)= _ x 100
14C applied to sample

5.6 Statistical Analysis

5.7

Statistical analyses included mean (average), standard deviation, and goodness of fit (r%)
of regression analysis.

Detection Limits

Radioactivity in samples was quantitated by combustion and/or LSC analysis and when
appropriate, the results were expressed as [**C] S-2200 equivalents. The Detection Limit,
Lp, and the Minimum Quantifiable Limit, Lo, values for each set of samples were
determined by the following equations (Reference 6):

2.71 + 4.65(ug ) *'?

Lo (dpm) = == =222
E t
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50(1+|1+ B |1/2
125

Ce xC,
Where ug is the total background count (cpm x Cy), C; is the counting time in minutes,

and Cg is the counting efficiency. For LSC, typical background was 20 cpm based on 5-
minute counts with an average counting efficiency of 93%. For these values,

Lo (dpm) =

_ 271+ 4.65(20 x 5)"'?

L, (dpm) = = 11 dpm
o (dpm) 093 x5 P
50[1 + {1 + 201;55} 1/2}

L. (dpm) = i = 43 dpm
o (dpm) 093 x5 P

Based on the above example, an aliquot having a determined value below 11 dpm (net)
does not contain detectable radioactivity. If the determined value is equal to or greater
than 11 dpm but less than 43 dpm, then the radioactivity is detected but not quantifiable.
If the value is equal to or greater than 43 dpm (net), the radioactivity is both detected and
quantifiable.

5.8 Half-lifeand Degradation Rate Constant Calculations
The dissipation DTsg, for S-2200 was calculated for the aerobic phase (0 - 30/34 DAT, 3
data points) and the anaerobic soil phase (30/34 - 329/334 DAT, 8 data points). The
anaerobic soil degradation phase, while an anaerobic aquatic system, cannot be
considered equivalent to a pure anaerobic aquatic system due to the anoxic lag phase
(conversion from aerobic to anaerobic). The calculations were based on the assumption
that each degradation phase followed single first-order (SFO) kinetics,
C = Coe™ Eqg. 1

where C is the concentration at time t, Co is the concentration at time (t) = 0, and k is the
degradation rate constant. The DTsg is achieved when C/Co=0.5 and Eq. 2 reduces to

DTso = 0.693/k. Eq. 3
The DTy is achieved when C/Co=0.1 and Eq. 2 reducesto

DTgo = 2.303/k Eqg. 4
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The rate constant, k, is obtained by plotting the (LN) concentration versus time after
treatment using commercially available software (Excel).

6. RESULTSAND DISCUSSION

Physical and biological characteristics of the test system are discussed based on soil and
water analysis as well as the results of the control substance metabolism in the test
system under anaerobic aquatic conditions.

The results of the aerobic soil metabolism of [*C]S-2200 are presented by grouping the
radioactive degradation products into three groups:

-radioactivity mineralized to **CO,,
-radioactive products extractable from soil, and
-s0il-bound radioactivity.

The results of the anaerobic soil metabolism of [**C]S-2200 are presented by grouping
the radioactive degradation products into four groups:

-radioactivity mineralized to **CO,, and **CH,,
-radioactive products present in water,
-radioactive products extractable from soil, and
-s0il-bound radioactivity.

Degradation half-lives were calculated and a degradation pathway was proposed to
describe the fate of [**C]S-2200 under aerobic followed by anaerobic soil conditions.

Reported values are expressed as percentage (%) of applied [*C]S-2200, and as
concentration (ppm in S-2200 equivalents dosed to 50 g of dry weight soil). Summary
table values and graphed values are based on the arithmetic mean of two samples.

6.1 Characteristicsof the Test System
6.1.1 Physical Characteristicsof the Test System

Detailed soil analysis information are presented in Table 2 and in Appendix C. The
terrestrial soil was classified as aloam according to the USDA classification system
for soil. The percentage of organic matter in the soil was 2.0%, and the Cation
Exchange Capacity (CEC) was 8.7 meg/100g of soil. Detailed physical
characteristics of each test system are presented in Table 3, Table 4 and Table 5.
The pH of the soil at the beginning of the study was 6.9 (1:1, w/v, soil/water). The
pH of the soil and water at the beginning of the anaerobic phase (7 days into the
anaerobic phase, 37 DAT (RB label) or 41 DAT (SB and RP labels) averaged 6.4
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(soil) and 6.7 (water). In the anaerobic phase, the soil pH averaged 7.6 (RB), 7.4
(SB) and 7.5 (RP). In the anaerobic phase, the water pH averaged 7.9 (RB), 7.7 (
SB) and 7.8 (RP).

6.1.2 Aerobic Conditionsin the Test System

On 12/2/09 (one day after dosing the SB and RP aerobic systems), severa untreated
controls (samples 1-3, 10-12) were pooled and sent to Agvise for microbia analysis.
The microbial analyses showed these values. Actinomycetes (9,380,000 and
12,700,000 CFU/g of dry wt. soil with a 68 - 69 hour incubation); Fungi (22,100 and
24,400 CFU/g of dry wt. soil with a 69 hour incubation); Bacteria (2,910,000 and
8,850,000 CFU/g of dry wt. soil with a 69 - 70 hour incubation); Microbial Biomass
Carbon 160.2 and 181.8 pg/g dry basis. On 12/14/09 (two days after dosing the RB
aerobic systems), several untreated controls (samples 98-100) were pooled and sent
to Agvise for microbial analysis. The microbial analyses showed these values:
Actinomycetes (4,540,000 CFU/g of dry wt. soil with 94 hour incubation); Fungi
(31,100 CFU/g of dry wt. soil with 94 hour incubation); Bacteria (4,960,000 CFU/g
of dry wt. soil with 94 hour incubation); Microbial Biomass Carbon 447.9 pg/g dry
basis. The starting microbial biomass values are higher than the recommended
minimum value (1% of the organic carbon content). The Penn soil had 2.0% organic
matter (1.2% organic carbon content). The equivalent 1% organic carbon value is
116 ng/g.

6.1.3 Anaerobic Conditionsin the Test System

The aerobic test systems were transferred to closed biometers and flooded with
water at 30 (RB label) and 34 DAT (SB and RP labels). Saturation of the pore space
between soil particles decreases the diffusion of oxygen into the soil from the
atmosphere. As aresult, soils that are saturated with water for many days typically
become anaerobic. Their free oxygen disappears and they show a decline in
oxidation-reduction (redox) potential (Eh). The depletion of oxygen was accelerated
by purging the biometer systems with N, making the systems anoxic (low oxygen
concentration ca. 0.1 ppm, positive redox value) and by adding alfalfa. Bioavailable
carbon is important in wetlands as an energy source, since it drives the development
of anaerobic and reducing conditions. Since temperature (20 £ 2 °C in the dark) and
bioavailable carbon (biometers amended with afalfa) were not limiting conditionsin
the biometers, the microbes depleted the remaining oxygen that was trapped in the
pores or dissolved in the soil solution of the saturated soil. After the soil oxygen
becomes depleted, a succession of anaerobic microorganisms will use compoundsin
redox reactions (including manganese, iron, and sulfate), making the system
progressively more reduced.
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The development of anaerobic conditions was verified by measurements of dissolved
oxygen and oxidation-reduction potential in each sample at the time of its analysis
Table 3, Table 4 and Table 5. At 44 and 48 DAT (14 days into the anaerobic phase)
the dissolved oxygen readings were low (average 0.14 ppm), while the redox
potential was positive (average: +185 mV), indicating that the systems were anoxic.
By ca. 260 DAT (ca. 230 days into the anaerobic phase) the dissolved oxygen
readings were even lower (average was 0.08 ppm), while the redox potential had
turned negative (average: -188 mV), indicating that the systems were anaerobic.
Dissolved oxygen concentrations remained low and the redox potential remained
negative for the remainder of the study. These measurements indicate that the
system became strongly anaerobic (Reference 7). The samples exhibited physical
symptoms of an anaerobic system, such as soil graying and gas production/cracking
in the soil throughout the anaerobic phase.

Controls were incubated in separate chambers at the same time as the SB and RP
labels. At 363 DAT (11/29/10), an untreated control (Treatment A), a solvent
treated control (Treatment B) and a cold S-2200 sample (Treatment D) were
confirmed as being anaerobic (redox potentials, -217 to -229 mV). The samples
were analyzed by Springborn Laboratories for anaerobic microbial content. The
microbial values were 9.6 x 10°, 7.7 x 10° and 1.1 x 10° Cfu/mL, respectively,
indicating no significant difference between the untreated control, solvent control
and cold S-2200 treatments. These values were cited by the Laboratory as being
typical for microbial soil populations under anaerobic conditions. (Appendix L).

Controls were incubated in separate chambers at the same time as the RB label. At
368 DAT (12/17/10, the last interval), an untreated control (Treatment A) was
confirmed as being anaerobic (redox potential, -235mV). The sample was analyzed
by Springborn Laboratories for anaerobic microbial content. The microbial value
was 7.1 x 10° anaerobic colonies/gram, respectively, a value the Laboratory cited as
being typical for microbial soil populations under anaerobic conditions. (Appendix
L).

6.1.4 Biological Viability of the Anaerobic Test System
a. Anaerobic Transformation of Control Substance [UL-**C]-D-glucose

D-glucose anaerobic transformation to methane (CH,) and carbon dioxide
(CO,) is often used to gauge the activity of methanogenic microorganisms
and microbial viability in anaerobic systems. Therefore, [UL-'*C]-D-
glucose was used as a control substance to verify the presence and viability
of anaerobes and methanogenic microorganisms in the test system.
Untreated control samples were dosed on 10/21/10. At 21 days after dosing
the dissolved O, and redox potential results (0.03 ppm and -164 mV)
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6.2

indicated the systems were anaerobic. Twenty one days after treatment, an
average of 21.7% and 6.8% of the applied [UL-*C]-D-glucose was evolved
as *C0O, and “CH.,, respectively (Table 6), respectively. Soil-bound
radioactivity was 30.6% of applied and 33.4% of applied radioactivity was
found in the water phase. The water and soil fractions contain [UL-*C]-D-
glucose-derived radioactivity that was assimilated into the cells or cellular
products of the anaerobes in the system as well as sequestered **CO,. The
results of the control substance metabolism indicate that the test system used
for the study contained active anaerobic microorganisms, and a population
of the strictest anaerobes (methanogens).

Mass Balance and Distribution of Applied Radioactivity

The following is a summary of the applied radioactivity distribution during the
[benzyl-1*C]S-2167 (S-2200 R-isomer, RB) aerobic and anaerobic soil phases.
The average mass balance was 102.6% during the study. Individual sample mass
balances ranged from 100.1% to 105.5% during the study.

Aeraobic Phase (0—30 DAT): The majority of the applied radioactivity (AR) was
extractable at the end of the aerobic phase (99% of the AR at 30 DAT) and only a
small portion was bound (5.0% of AR) or converted to **CO, (1.8% of AR). The
0, 14 and 30 DAT soils were extracted with neutral and acidic extract solutions
and the residual soil-bound *C-residues (PES) were determined by oxidation.
Detailed mass balance data, presented as a percent of the applied radioactivity or
ppm, can be found in Table 7 and Table 8. Graphica presentations of the mass
balance data can be found in Figure 6.

Soil Phase: The soil phase (extractable plus soil-bound radioactivity) was 102% of

the applied radioactivity at day zero and 105% at 30 DAT. This activity was

characterized as:
Extractable radioactivity: Neutral extraction extracted 101% of the applied
radioactivity at time zero and only 81% at 30 DAT. The radioactivity became
progressively more difficult to extract with the neutral extract and the acidic
extract was required to attain a quantitative extraction.
Soil-bound radioactivity: The soil-bound activity was minor at time zero,
1.5% of AR. Asthe extractability decreased the amount of soil-bound activity
increased slightly, reaching 5% of the AR by 30 DAT. The 30 DAT PES (the
highest PES value for this label) was subjected to more rigorous extraction
conditions (acidic dismembrator released 1.5% of the AR) followed by base
extractions to release additional activity into humin (1.5% of AR), humic acid
(0.9% of AR) and fulvic acid (1.2% of AR) fractions.
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Evolved **CO,: The amount of carbon dioxide generated during the aerobic phase
was 1.8% of the applied radioactivity.

Anaerobic Soil Phase (30 — 364 DAT): The mgjority of the applied radioactivity
(AR) remained with the soil (extractable plus soil-bound radioactivity) during the
334 days of the anaerobic phase (75% of the AR at 364 DAT). The amount of
mineralization to **CO, and/or **CH, was minor (3% of the AR at 364 DAT) and
the balance of the AR remained in the water phase (23% of the AR at 364 DAT).
After removal of the water, the 37 through 364 DAT soils were extracted with a
neutral followed by an acidic extraction solvent and the residual soil-bound **C-
residues (PES) were determined by oxidation. Detailed mass balance data,
presented as a percent of the applied radioactivity or ppm, can be found in Table 7
and Table 8. Graphical presentations of the mass balance data can be found in
Figure 6.

Water phase: The water phase contained 18% of the applied radioactivity at 37
DAT (7 days anaerobic) and reached 23% of the AR at 364 DAT (334 days
anaerobic).

Soil Phase: The soil phase ranged from 83% of the applied radioactivity at 37
DAT (7 days anaerobic) and declined to 75% at 364 DAT (334 days anaerobic).
This soil activity was characterized as:
Extractable radioactivity: Neutral and acidic extractions extracted 78% of
the applied radioactivity at 37 DAT. Over time, as the activity in the water
phase increased, the soil extractability decreased, with only 71% of the AR
extractable at 364 DAT.
Soil-bound radioactivity: The soil-bound activity was 5% at 37 DAT and
4% of the AR by 364 DAT.

Evolved volatiles: This portion of radioactivity consisted of:
14CO,  The total amount of carbon dioxide generated during the anaerobic
phase was 1% of the applied radioactivity.
1CH,4: The maximum amount of evolved volatiles (presumed to be methane)
was <0.1% of applied radioactivity at 364 DAT.

The following is a summary of the applied radioactivity distribution during the
[benzyl-1*C]S-2354 (S-2200 S-isomer, SB) aerobic and anaerobic soil phases.
The average mass balance was 103.4% during the study. Individual sample mass
balances ranged from 100.5% to 106.3% during the study.

Aeraobic Phase (0 —34 DAT): The majority of the applied radioactivity (AR) was
extractable at the end of the aerobic phase (95% of the AR at 34 DAT) and only a
small portion was bound (6.4% of AR) or converted to **CO, (5.3% of AR). The
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0, 15 and 34 DAT soils were extracted with neutral and acidic extract solutions
and the residual soil-bound **C-residues (PES) were determined by oxidation.
Detailed mass balance data, presented as a percent of the applied radioactivity or
ppm, can be found in Table 9 and Table 10. Graphical presentations of the mass
balance data can be found in Figure 7.

Soil Phase: The soil phase (extractable plus soil-bound radioactivity) was 103% of
the applied radioactivity at day zero and 101% at 34 DAT. This activity was
characterized as:
Extractable radioactivity: Neutral extraction extracted 101% of the applied
radioactivity at time zero. Over time, the radioactivity became slightly more
difficult to extract, with a neutral and acidic extract required to extract 95% of
the AR at 34 DAT.
Soil-bound radioactivity: The soil-bound activity was minor at time zero,
2.6% of AR. Asthe extractability decreased the amount of soil-bound activity
increased dightly, reaching 6% of the AR by 34 DAT.

Evolved **CO,: The amount of carbon dioxide generated during the aerobic phase
was 5.3% of the applied radioactivity.

Anaerobic Soil Phase (34 — 363 DAT): The mgjority of the applied radioactivity
(AR) remained with the soil (extractable plus soil-bound radioactivity) during the
329 days of the anaerobic phase (73% of the AR at 363 DAT). The amount of
mineralization to **CO, and/or **CH,was 3X higher (7.3% of the AR at 363 DAT)
than observed in the RB label. The balance of the AR remained in the water phase
was 21% of the AR at 363 DAT. After removal of the water, the 41 thru 363 DAT
soils were extracted with a neutral followed by an acidic extraction solvent and the
residual soil-bound *C-residues (PES) were determined by oxidation. The 41
DAT PES (the highest PES value for this label) was subjected to more rigorous
extraction conditions (acidic dismembrator released 1.4% of the AR) followed by
base extractions to release additional activity into humin (2.2% of AR), humic acid
(1.3% of AR) and fulvic acid (1.6% of AR) fractions. Detailed mass balance data,
presented as a percent of the applied radioactivity or ppm, can be found in Table 9
and Table 10. Graphical presentations of the mass balance data can be found in
Figure 7.

Water phase: The water phase contained 17% of the applied radioactivity at 41
DAT (7 days anaerobic) and reached 21% of the AR at 363 DAT (329 days
anaerobic).

Soil Phase: The soil phase ranged from 83% of the applied radioactivity at 41
DAT (7 days anaerobic) and declined to 73% at 363 DAT (329 days anaerobic).
This soil activity was characterized as:
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Extractable radioactivity: Neutral and acidic extractions extracted 76% of
the applied radioactivity at 41 DAT. Over time, as the activity in the water
phase increased, the soil extractability decreased, with only 68% of the AR
extractable at 363 DAT.

Soil-bound radioactivity: The soil-bound activity was 7% at 41 DAT and
declined to 6% of the AR by 363 DAT.

Evolved volatiles: This portion of radioactivity consisted of:
14C0O,  The total amount of carbon dioxide generated during the anaerobic
phase was 2% of the applied radioactivity.
1%CH,4: The maximum amount of evolved volatiles (presumed to be methane)
was <0.1% of applied radioactivity at 363 DAT.

The following is a summary of the applied radioactivity distribution during the
[phenoxy-1*C]S-2167 (S-2200 R-isomer, RP) aerobic and anaerobic soil phases.
The average mass balance was 103.1% during the study. Individua sample mass
bal ances ranged from 100.1% to 106.4% during the study.

Aeraobic Phase (0 — 34 DAT): The majority of the applied radioactivity (AR) was
extractable at the end of the aerobic phase (87% of the AR at 34 DAT) and only a
portion was bound (11.7% of AR) or converted to **CO, (7.1% of AR). The0, 15
and 34 DAT soils were extracted with neutral and acidic extract solutions and the
residual soil-bound **C-residues (PES) were determined by oxidation. Detailed
mass balance data, presented as a percent of the applied radioactivity or ppm, can
be found in Table 11 and Table 12. Graphica presentations of the mass balance
data can be found in Figure 8.

Soil Phase: The soil phase (extractable plus soil-bound radioactivity) was 105% of
the applied radioactivity at day zero and 99% at 34 DAT. This activity was
characterized as:
Extractable radioactivity: Neutral extraction extracted 102% of the applied
radioactivity at time zero. The radioactivity became progressively more
difficult to extract with the neutral extract and the acidic extract was required
to extract 87% of the AR at 34 DAT.
Soil-bound radioactivity: The soil-bound activity was minor at time zero,
2.4% of AR. Asthe extractability decreased the amount of soil-bound activity
increased significantly, reaching 11.7% of the AR by 34 DAT.

Evolved **CO,: The amount of carbon dioxide generated during the aerobic phase
was 7.1% of the applied radioactivity.

Anaerobic Soil Phase (34 — 363 DAT): The mgority of the applied radioactivity
(AR) remained with the soil (extractable plus soil-bound radioactivity) during the
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329 days of the anaerobic phase (75% of the AR at 363 DAT). The amount of
mineralization to **CO, and/or **CH,was 3X higher (9.6% of the AR at 363 DAT)
than observed in the RB label. The balance of the AR remained in the water phase
was 17% of the AR at 363 DAT. After removal of the water, the 41 thru 363 DAT
soils were extracted with a neutral followed by an acidic extraction solvent and the
residual soil-bound *C-residues (PES) were determined by oxidation. The 41
DAT PES (the highest PES value) and the 363 DAT PES were subjected to more
rigorous extraction conditions. In the 41 DAT PES, acidic dismembrator released
1.2% of the AR followed by base extractions to release additional activity into
humin (3.9% of AR), humic acid (2.8% of AR) and fulvic acid (3.2% of AR)
fractions. Detalled mass balance data, presented as a percent of the applied
radioactivity or ppm, can be found in Table 11 and Table 12. Graphical
presentations of the mass balance data can be found in Figure 8.

Water phase: The water phase contained 13% of the applied radioactivity at 41
DAT (7 days anaerobic) and reached 17% of the AR a 363 DAT (329 days
anaerobic).

Soil Phase: The soil phase ranged from 82% of the applied radioactivity at 41
DAT (7 days anaerobic) and declined to 75% at 363 DAT (329 days anaerobic).
This soil activity was characterized as:
Extractable radioactivity: Neutral and acidic extractions extracted 71% of
the applied radioactivity at 41 DAT. Over time, as the activity in the water
phase increased, the soil extractability decreased, with only 65% of the AR
extractable at 363 DAT.
Soil-bound radioactivity: The soil-bound activity was 12% at 41 DAT and
declined to 10% of the AR by 363 DAT.

Evolved volatiles: This portion of radioactivity consisted of:
14C0O,  The total amount of carbon dioxide generated during the anaerobic
phase was 2.5% of the applied radioactivity.
1CH,4: The maximum amount of evolved volatiles (presumed to be methane)
was <0.1% of applied radioactivity at 363 DAT.

Mass balance Summary: All three labels had acceptable mass balances. Trends
were noted in neutral solvent extractability, bound residue and **CO, formation.
The neutral solvent extractability was RB>SB>RP. The bound residue formation
was RP>SB>RB. The *CO, formation was RP>SB>RB. These trends indicate
that the RB label (R-isomer) was dlightly less susceptible to degradation (less
mineralized, less bound residue formation) than the SB (S-isomer). These trends
suggest that the benzyl ring (RB and SB labels) was less susceptible to degradation
(less mineralized, less bound residue formation) than the phenoxy ring (RP label).
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6.3

Distribution of S-2200 in the Soil Extracts and Water

Aeraobic Phase: The soil was extracted several times as described in Section 4.2.2
to yield a neutra and an acidic extract. The extractions were designed to
exhaustively remove readily extractable S-2200 residues and avoid any hydrolytic
breakdown, since S-2200 is resistant to hydrolysis under neutral (pH 7.0) and
acidic (pH 4.0) conditions (References 8 & 9). The soil extracts were analyzed by
HPLC-RAM as the primary method of quantitation. TLC-autoradiography
analysis was the second analytical method and served to confirm the identity of
degradates. Representative TLC chromatograms confirming S-2200 are presented
in Appendix H.

S-2200 declined in all three aerobic soil systems (Figures 9 - 11). By 30 or 34
DAT, S-2200 had declined to 76, 77 and 73% of the AR in the RB, SB and RP soil
extracts, respectively.

The study goal was to convert the test system to anaerobic conditions after S-2200
had degraded aerobicaly through one half-life or approximately 30 days
(whichever came first). In order to meet this goal, the conversion to anaerobic
conditions was done at 30 and 34 DAT.

Anaerobic Phase: The water was separated from the soil and analyzed after
partition and concentration (37 or 41 DAT) or directly after concentration (44 or
48 DAT thru 363 or 364 DAT). The remaining soil was extracted several times as
described in Section 4.2.8 to yield neutral and acidic extracts. The water and soil
extracts were analyzed by HPLC-RAM as the primary method of quantitation.
TLC-autoradiography analysis was the second analytical method and served to
confirm the identity of degradates. Representative TL C chromatograms confirming
S-2200 are presented in Appendix H.

S-2200 began the anaerobic phase (at 30 or 34 DAT) with 73 to 77% of the AR
remaining as S-2200 and declined at a slower rate than observed in the aerobic
phase (Figures 9 - 11). RB study: At 30 DAT, S-2200 represented 76% of the
AR and had decreased dlightly to 71% of the AR by 364 DAT. The amount of S
2200 in the water phase increased slightly during the study, indicating that S-2200
slowly desorbed off the soil during the anaerobic phase. S-2200 degraded only
slightly once anaerobic conditions were established. The data suggests that S-2200
degradation under anaerobic conditions occurred in the soil phase. SB study: At
34 DAT, S-2200 represented 77% of the AR and had decreased dlightly to 66% of
the AR by 363 DAT S-2200. The amount of S-2200 in the water phase increased
dlightly during the study, indicating that S-2200 slowly desorbed off the soil
during the anaerobic phase. S-2200 degraded only dlightly once anaerobic
conditions were established. The data suggests that S-2200 degradation under
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6.4

anaerobic conditions occurred in the soil phase. RP study: At 34 DAT, S-2200
represented 73% of the AR and had decreased slightly to 68% of the AR by 363
DAT S-2200. The amount of S-2200 in the water phase increased sightly during
the study, indicating that S-2200 slowly desorbed off the soil during the anaerobic
phase. S-2200 degraded only slightly once anaerobic conditions were established.
The data suggests that S-2200 degradation under anaerobic conditions occurred in
the soil phase.

The data supports the conclusion that S-2200 declined significantly faster under
aerobic conditions than anaerobic conditions. S-2200 declined with half-lives of
78 - 120 days in the aerobic soil (calculated using the 0, 14 or 15 and 30 or 34 day
time points, first-order kinetics, r’> values 0.99 - 1.00). S-2200 continued its
decline at a much slower rate in the anaerobic water/soil system, but meaningful
half-lives could not be calculated. Representative HPLC chromatograms from the
0, 30 or 34 and 363 or 364 DAT sampling intervals (beginning, middle and end of
the study) are presented in Appendices E, F and G.

Distribution of S-2200 Degradatesin the Soil Extracts and Water

Aerobic Phase: Soil extracts were analyzed by HPLC-RAM as the method of
guantitation after extraction and concentration as described in section 4.2.2. No
major S-2200 degradates (>10% of the AR) were observed during the aerobic
phase. TLC-autoradiography anaysis was used to confirm the identity of
degradates. Representative TLC chromatograms confirming S-2200, Dx-CA-S-
2200, 2-COOH-S-2200, 5-COOH-S-2200 and MCBX are presented in Appendix
H. Summarized data for the RB study can be found in Tables 13 — 17 and are
graphically represented in Figures 12 — 14. Summarized data for the SB study can
be found in Tables 18 — 22 and are graphically represented in Figures 15 — 17.
Summarized data for the RP study can be found in Tables 23 - 27 and are
graphically represented in Figures 18 — 20.

([benzyl-'*C]S-2167 (S-2200 R-isomer, RB) degraded under aerobic conditions,
to five identified degradation products, 2-COOH-S-2200 (6% of the AR) and 5-
COOH-S-2200 (8% of the AR) and De-Xy-S-2200, DX-CA-S-2200 and MCBX at
trace amounts (<2% of the AR). Additionaly, up to 5 unknowns were detected
during the course of the aerobic phase, none > 2.1% of the AR (Table 17). The
DX-CA-S-2200, MCBX, 2-COOH-S-2200 and 5-COOH-S-2200 degradates were
tentatively identified in the soil extracts by HPLC co-chromatography with
authentic standards and were confirmed by 2D-TLC co-chromatography
(Appendix H).
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[benzyl-1*C]S-2354 (S-2200 S-isomer, SB) aso degraded under aerobic
conditions, to five identified degradation products, DX-CA-S-2200 (4% of the
AR), 2-COOH-S-2200 (4% of the AR) and 5-COOH-S-2200 (5% of the AR) and
De-Xy-S-2200 and MCBX at trace amounts (<2% of the AR). Additionally, up to
6 unknowns were detected during the course of the aerobic phase, none > 1.9% of
the AR (Table 22). The DX-CA-S-2200, MCBX, 2-COOH-S-2200 and 5-COOH-
S-2200 degradates were tentatively identified in the soil extracts by HPLC co-
chromatography with authentic standards and were confirmed by 2D-TLC co-
chromatography (Appendix H).

[phenoxy-1*C]S-2167 (S-2200 R-isomer, RP) degraded under aerobic conditions,
to three identified degradation products, 2-COOH-S-2200 (6% of the AR) and 5-
COQOH-S-2200 (6% of the AR) and MCBX at trace amounts (~1% of the AR).
Additionally, up to 3 unknowns were detected during the course of the aerobic
phase, none > 1.0% of the AR (Table 27). The MCBX, 2-COOH-S-2200 and 5-
COOH-S-2200 degradates were tentatively identified in the soil extracts by HPLC
co-chromatography with authentic standards and were confirmed by 2D-TLC co-
chromatography (Appendix H).

Anaerobic Phase: The water was separated from the soil and analyzed after
partition and concentration (37 or 41 DAT) or directly after concentration (44 or
48 DAT thru 363 or 364 DAT). The remaining soil was analyzed after extraction
and concentration as described in section 4.2.8. No major S-2200 degradates
(>10% of the AR) were observed during the anaerobic phase. S-2200 and
degradates formed under aerobic conditions degraded much slower under
anaerobic conditions. The soil extracts and water were analyzed by HPLC-RAM
as the primary method of quantitation. TLC-autoradiography analysis was used
for confirmation of degradates. Representative TLC chromatograms confirming S-
2200, Dx-CA-S-2200, 2-COOH-S-2200, 5-COOH-S-2200 and MCBX are
presented in Appendix H. Summarized data for the RB study can be found in
Tables 13 — 17 and are graphically represented in Figures 12 — 14 Summarized
data for the SB study can be found in Tables 18 — 22 and are graphicaly
represented in Figures 15 — 17. Summarized data for the RP study can be found in
Tables 23 - 27 and are graphically represented in Figures 18 — 20.

([benzyl-"C]S-2167 (S-2200 R-isomer, RB): The major S-2200 degradates
formed under aerobic conditions, 2-COOH-S-2200 and 5-COOH-S-2200 did not
degrade under anaerobic conditions. At 364 DAT, 2-COOH-S-2200 was 6% of
the AR and 5-COOH-S-2200 8% of the AR. DX-CA-S-2200 increased during the
anaerobic phase from 2% of the AR at 30 DAT to 5% of the AR at 364 DAT. De-
Xy-S-2200 peaked at 3% of the AR at ca. 63 days and degraded to <0.1% by the
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end of the study. MCBX was found at trace amounts throughout the study. Up to
9 unknowns were detected during the course of the anaerobic phase, none > 2.2%
of the AR (Table 17). The De-Xy-S-2200, DX-CA-S-2200, MCBX, 2-COOH-S-
2200 and 5-COOH-S-2200 degradates were tentatively identified in the soil
extracts by HPLC co-chromatography with authentic standards and were
confirmed by 2D-TL C co-chromatography (Appendix H).

[benzyl-'*C]S-2354 (S-2200 S-isomer, SB): The major S-2200 degradates
formed under aerobic conditions, DX-CA-S-2200, 2-COOH-S-2200 and 5-COOH-
S-2200 did not degrade under anaerobic conditions. At 363 DAT, DX-CA-S-2200
had increased to 5% of the AR, 2-COOH-S-2200 was 5% of the AR and 5-COOH-
S-2200 7% of the AR. DX-CA-S-2200 increased during the anaerobic phase from
4% of the AR at 34 DAT to 6% of the AR at 266 DAT. De-Xy-S-2200 peaked at
3% of the AR at ca. 48 days and degraded to <0.1% by the end of the study.
MCBX increased as the soil developed towards strict anaerobic conditions and
reached 3% of the AR at 363 DAT. Up to 8 unknowns were detected during the
course of the anaerobic phase, none > 3.6% of the AR (Table 22). The De-Xy-S-
2200, DX-CA-S-2200, MCBX, 2-COOH-S-2200 and 5-COOH-S-2200 degradates
were tentatively identified in the soil extracts by HPLC co-chromatography with
authentic standards and were confirmed by 2D-TLC co-chromatography
(Appendix H).

[phenoxy-'*C]S-2167 (S-2200 R-isomer, RP): The major S-2200 degradates
formed under aerobic conditions, 2-COOH-S-2200 and 5-COOH-S-2200 did not
degrade under anaerobic conditions. At 363 DAT, 2-COOH-S-2200 was 6% of
the AR and 5-COOH-S-2200 8% of the AR. MCBX was found at trace amounts
throughout the study. Up to 6 unknowns were detected during the course of the
anaerobic phase, none > 0.6% of the AR (Table 27). The MCBX, 2-COOH-S-
2200 and 5-COOH-S-2200 degradates were tentatively identified in the soil
extracts by HPLC co-chromatography with authentic standards and were
confirmed by 2D-TL C co-chromatography (Appendix H).

6.5 MassBalance and Distribution of the Soil-Bound Radioactivity (PES)

The radioactivity remaining in soil following the neutral and acidic extractions was
termed as post extraction soil (PES) or soil-bound radioactivity.  These
unextractable residues reached their peak levels (5% to 12% of the AR) towards the
end of the aerobic phase or during the earlier intervals of the anaerobic phase (O -
41 DAT). The PES declined in al three radiolabels during the anaerobic phase (37,
41 - 363, 364 DAT) to 4 to 10% of the AR (Tables 7, 9 and 11). A 30 DAT PES
(RB label), 41 DAT PES (RP and SB labels) and a 363 DAT PES (RP label) were
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subjected to dismembrator extraction (5/1 methanol/0.5M HCI) (Section 4.2.9).
The dismembrator extraction released about 1 to 2% of the AR (Table 28). The low
amounts of activity observed in the dismembrator analysis confirm that the neutral
and acidic extractions were efficient. The samples were concentrated and analyzed
by HPLC. The analyses were difficult due to the low activity that could be
injected. S-2200 was observed in trace levels and only hints of other degradates
were detected (Table 29). The samples were finally fractionated into humin, humic
acid and fulvic acid (Section 4.2.9).

The radioactivity remaining in the PES after the dismembrator extraction was
fractionated into humin, humic acid and fulvic acid associated radioactive residues.
These fractions are defined “operationally” by their solubility in akali or acidic
solutions:. Humin — Part of the organic soil compounds not soluble in alkali
solutions; Humic acid - Part of the organic soil compounds soluble in akali
solutions, but precipitated by acid; Fulvic acid - Part of the organic soil compounds
soluble in akali and acidic solutions. Collectively, these fractions make up the
“soil humic substances’, which arise from the microbial and abiotic degradation of
biomolecules (lipids, proteins, carbohydrates, lignin) and exogenous compounds
(such as $-2200). Slightly greater amounts of S-2200 radioactivity from the RP
label were incorporated into the humin, humic acid and fulvic acid fractions than
the RB and SB labels (Table 28). Incorporation into the humin fraction reached 2%
to 4% of the AR during the study. The humic acid incorporated activity reached 1%
to 3% of the AR during the study. The fulvic acid fraction contained 1% to 3% of
the AR during the study. Around half of the fulvic acid activity was organosoluble
(1% of the AR). The fulvic acid organosoluble activity was analyzed by HPLC.
The analyses were difficult due to the low activity that could be injected. Trace
amounts of S-2200 were observed.
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6.6 Anaer obic Soil Degradation of S-2200

S-2200 was degraded by several routes. Oxidation of the methyl groups on the
phenoxy ring formed 2-COOH-S-2200 and 5-COOH-S-2200. Cleavage of the
ether linkage formed De-Xy-S-2200, which was subsequently oxidized to DX-CA-
S-2200. These degradates (2-COOH-S-2200, 5-COOH-S-2200, De-Xy-S-2200,
and DX-CA-S-2200) were formed primarily during the aerobic phase and did not
degrade significantly (except for De-Xy-S-2200) during the anaerobic phase. o-
Demethylation of the 2-methoxy group to form MCBX was observed only under
anaerobic conditions. MCBX formed under anaerobic conditions appeared to be
stable to further degradation (abiotic or biotic). Mineralization (degradation to
bound residues unrelated to parent and **CO, formation) were primarily significant
during the aerobic phase, reaching maximums of 5 - 12% of the AR.

The anaerobic soil metabolism degradation pathway of S-2200 is summarized in
Figure 21.

7.  CONCLUSIONS

During agricultural use, circumstances may occur where S-2200 is applied to a terrestrial soil
that may become waterlogged and in which anaerobic conditions may develop. S-2200 declined
to 73 - 77% of the AR by the end of the aerobic phase (30/34 DAT), with an aerobic half-life
estimated at 78 - 120 days.  The principal degradation routes were oxidation of the methyl
groups on the phenoxy ring to form 2-COOH-S-2200 and 5-COOH-S-2200 and cleavage of the
ether linkage to form De-Xy-S-2200 which oxidized to Dx-CA-S-2200 2D-TLC analyses of the
neutral and acidic soil extracts for all three labels confirmed the degradates. No extractable
degradate exceeded 10% of applied radioactivity during the aerobic phase. S-2200 continued to
degrade during the anaerobic phase (albeit much slower than under aerobic conditions),
declining to an average of 66 - 71% of the AR in the water phase plus soil extracts after one
year. As with S-2200, the concentrations of the degradates, 2-COOH-S-2200, 5-COOH-S-2200
and DX-CA-S-2200 did not change significantly under anaerobic conditions. Chiral HPLC
analysis confirmed that the S-2200 R-isomer did not isomerize during the incubation.

Demethylation of S-2200 to form MCBX was observed in the SB label at the end of the study
(3% of the AR at 363 DAT), while MCBX formation in the R-isomer studies remained low (<1%
of AR).

The pattern of S-2200 decline and formation of degradates in the aerobic and anaerobic phases of
the anaerobic soil study was similar to S-2200 aerobic soil and anaerobic aquatic studies.
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TABLES
Table 1. Representative HPLC retention times and TLC Ry values for S-2200 and reference
standards
Reference Standard® HPLCRT | TLC TLC
(minutes) | Ry Value | R¢Value
Method #1| (CMT) (TEA)
De-Xy-S-2200 (RB, SB) 155 0.52 0.24
DX-CA-S-2200 (RB, SB) 17.6 0.13 0.17
DMP (RP) 30.9 0.56 0.67
2-COOH-S-2200 (RB, SB and RP) 28.9 0.50 0.35
5-COOH-S-2200 (RB, SB and RP) 314 0.33 0.35
MCBX (RB, SB and RP) 33.1 0.62 0.44
S-2200 (RB, SB and RP) 394 0.70 0.49

1) Retention time and Rs values of the standards presented in this table should be viewed
asaquide of their relative mobilities rather than representing absolute values. The use of
individual standards for [Benzyl-**C]S-2167 (S-2200 R-isomer) - RB, [Benzyl-**C]S-
2354 (S-2200 S-isomer) - SB, and [Phenoxy-C]S-2167 (S-2200 R-isomer) - RP analysis
isindicated. HPLC retention times from chromatograms 37166X 1 and RPH438D83W.
TLC Rf values from chromatograms SB-363D-60Wc¢ and RP-363D-84\Wc.

CMT = Chloroform:Methanol: Trifluoroacetic acid, 90:10:0.1 (v:v:v)
TEA = Toluene:Ethyl acetate:Acetic acid, 5:7:1 (v:v:v)
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Table 2. Characteristics of the test system soil. Soil characterization was conducted by
AGVISE Laboratories, Inc. (Northwood, ND)

Property Description

Soil classification (USDA classification) Loam
Soil classification (International classification) Clay Loam

Soil classification (BBA classification) Silty Loam

Soil texture (USDA)

Organic matter

Soil pH (H20)

Bulk density (disturbed)

1/3 bar moisture

Cation Exchange Capacity (CEC)
Olsen Phosphorus

Salinity (electrical conductivity)
Sodium

Calcium

Magnesium

Total nitrogen

Sand 26%, Silt 49%, Clay 25%
2.0%

6.9

1.08 g/cm®

21.3%

8.7 meg/100 g of dry soil
8 ppm

0.20 mmhos/cm

7 ppm

907 ppm

180 ppm

0.12%
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Table 3. Dissolved oxygen, redox potential, and pH measurements - RB label
R-[Benzyl-'*C]S-2167 Sample Parameters

DAT 0 14 30,0 37,7 44,14 63, 33
Sample No. 48 | 49 [Avg.|[ 26 | 27 [Avg.| 28 | 29 [Avg.][ 30 | 31 |Avg.|[ 33 | 34 |Avg.|[ 40 [ 41 [Avg.
pH (water phase) NA NA NA [INA NA NA [NA NA NA [6.49 6.70 6.60(6.47 6.75 6.61) 7.51 7.32 7.42
pH (soil phase) NA NA NA [INA NA NA [NA NA NA [6.20 6.49 6.35/6.95 6.85 6.90/ 7.10 7.10 7.10
Dissolved Oxygen (ppm) NA NA NA |[NA NA NA [NA NA NA [0.16 0.09 0.13[0.16 0.14 0.15[0.16 0.12 0.14
Redox potential NA NA NA |INA NA NA [NA NA NA || 259 157 208|| 188 156 172 162 153 158
DAT 86, 56 154, 124 259, 229 364, 334
Sample No. 45 | 46 [Avg.| 35 | 42 |Avg.]l 38 | 44 [Avg.|| 36 | 37 [Avg.
pH (water phase) 8.15 8.14 8.15[ 8.49 8.40 8.45(8.98 8.71 8.85[[8.97 9.02 9.00
pH (soil phase) 7.60 7.42 7.51f 823 806 8.158.32 8.42 8.37|[8.77 8.83 8.80
Dissolved Oxygen (ppm) 0.04 0.06 0.05 0.06 0.16 0.11(0.06 0.07 0.07|[0.06 0.03 0.05
Redox potential 123 129 126)| 79 93  86[-225 -145 -185[-192 -182 -187
'NA = Not analyzed.
Summary

Max [Min |Avg.
pH (water) 9.02| 6.47| 7.86
pH (soil) 8.83| 6.20] 7.60
Dissolved Oxygen (ppm) 0.16] 0.03] 0.10
Redox potential 259|-225| 54
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Table 4. Dissolved oxygen, redox potential, and pH measurements - SB |abel
S-[Benzyl-**C]S-2354 Sample Parameters

DAT 0 15 34,0 41,7 48, 14 64,30
Sample No. 50 | 51 [Avg.| 52 | 53 [Avg.| 54 | 55 [Avg.] 56 | 57 JAva.| 61 [ 62 [Avg.| 67 | 69 [Ava.
pH (water phase) NA NA NA |NA NA NA |[NA NA NA |672 663 668594 6.72 633 7.19 7.44 7.32
pH (soil phase) NA NA NA [NA NA NA [NA NA NA |[6.40 631 636591 6.37 6.14| 6.85 7.06 6.96
Dissolved Oxygen (ppm) NA NA NA [NA NA NA [NA NA NA [0.14 016 0.5)|022 011 0.17]0.14 0.08 0.11
Redox potential NA NA NA [NA NA NA [NA NA NA | 250 168 209 242 184 213| 157 122 140
DAT 90, 56 153, 119 266, 232 363, 329
Sample No. 71 | 72 [Avg.] 58 | 65 [Ava.| 59 | 68 [Avg.] 60 | 73 [Awg.
pH (water phase) 740 828 7.84] 831 7.81 8.06[ 890 8.89 890892 893 893
pH (soil phase) 7.01 772 7.37| 8.18 7.58 7.88)8.24 8.29 827|852 852 852
Dissolved Oxygen (ppm) 0.09 0.09 009 0.09 0.18 0.14] 0.09 0.06 0.08| 0.01 0.35 0.18
Redox potential 118 88 103]| 113 121 117|-158 -184 -171-180 -186 -183
'NA = Not analyzed.
Summary

Max [Min |Avg.
pH (water) 8.93| 5.94| 7.72
pH (soil) 8.52| 5.91| 7.35
Dissolved Oxygen (ppm) 0.35/ 0.01] 0.13
Redox potential 250| -186 61
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Table 5. Dissolved oxygen, redox potential, and pH measurements - RP |abel
R-[Phenoxy-*C]S-2167 Sample Parameters

DAT 0 15 34,0 41,7 48, 14 64,30
Sample No. 74 | 75 [Avg.| 76 | 77 [Avg.| 78 [ 79 [Avg.] 80 | 81 JAvo.| 82 [ 83 [Avg.| 94 | 95 [Ava.
pH (water phase) NA NA NA [NA NA NA [NA NA NA [ 683 6.93 6.88| 6.76 6.95 6.86| 7.51 7.58 7.55
pH (soil phase) NA NA NA [NA NA NA [NA NA NA |656 660 658|692 6.87 6.90]7.44 7.32 7.38
Dissolved Oxygen (ppm) NA NA NA (NA NA NA |[NA NA NA (0.09 0.14 0.12[ 0.06 0.11 0.09|| 0.07 0.11 0.09
Redox potential NA NA NA [NA NA NA [NA NA NA | 207 217 212| 172 167 170| 66 106 86
DAT 90, 56 153, 119 266, 232 363, 329
Sample No. 89 | 90 [Ava.] 93 | 97 JAva.[ 92 | 96 [Ava.| 84 | 88 [Ava.
pH (water phase) 798 765 7.82[ 7.60 7.79 7.70[ 9.04 8.96 9.00| 8.84 874 8.79
pH (soil phase) 750 7.28 7.39| 7.64 7.86 7.75 8.37 8.22 8.30| 8.63 8.22 8.43
Dissolved Oxygen (ppm) 0.19 0.07 0.3 0.18 0.08 0.13] 0.06 0.10 0.08] 0.00 0.27 0.14
Redox potential 131 164 148) 117 113 115| -214 -200 -207| -183 -178 -181
'NA = Not analyzed.
Summary

Max [Min |Avg.
pH (water) 9.04]| 6.76| 7.80
pH (soil) 8.63| 6.56| 7.53
Dissolved Oxygen (ppm) 0.27( 0.00| 0.11
Redox potential 217|-214 49
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Table 6. Dissipation of the control substance [UL-**C]-D-Glucose under anaerobic soil
conditions (dosed at 311 days into the RB incubation)
Samole Per cent of applied UL-**C-D-Glucose
. P SamplelD Water Soil Biometer | Total
interval 14 14 -
(days) CO, CH4 | phase phase rinse
(PES)
21 GLU-21D-4 21.7 6.8 334 30.6 NA 92.5

1) The workup method for sample #4 is described below.

Procedure for sample #4: Two consecutive headspace samples were taken (15 mL, oxidized,
YCH, analysis). Next, the physical parameters (O, = 0.03, redox = -164, pH water = 7.37, pH
soil = 8.10) were taken. The NaOH solution (contains Nay,"*COj3) volume was measured and
aliquots taken for LSC analysis. Normally, during the course of the workup of the soil and
water, any **CO, trapped in the water or soil would belost. Therefore, 25 mL of 0.5 M NaOH
was added directly to the soil/water mixture to "trap" dissolved **CO, (as N&,'*CO;). The
water was decanted into a pre-weighed centrifuge bottle. The sample was centrifuged for 20
minutes at 7,500 rpm (10,819RCF). The water was separated from the residua soil, volume
measured and aliquots taken for LSC analysis. The remaining soil phase (PES) was oxidized to
determine residual soil activity.
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Table7. Summary of the mass balance data for the RB label [benzyl-*C]S-2167 (S-2200 R-
isomer) as percent of applied radioactivity
Percent of applied radioactivity in isolated fractions®
lime atter application (days), lime after swmtch to anaerobic conditions (days)
0 14 30,0° 37,7 44,14 63,33
Sample No. 48 | 49 | Avg. || 26 | 27 [ Avg || 28 ] 29 | Avg. || 30 | 31 [Avg.| 33 | 34 |Avg| 40 [ 41 | Avg.
Water Phase NA NA NAJNA NA NA|NA NA NA || 169 186 177] 202 195 199|223 27 225
Soil extracts
First soil ext. 100.9 1007 100.8( 87.8 867 873|816 808 8L2 || 636 607 621|585 57.3 57.9( 57.2 5.7 56.4
Second soil ext. NA NA NA |[136 141 138 172 176 174 || 162 159 160| 188 191 189 162 162 162
Total soil ext. 100.9 100.7 100.8(1014 100.8 101.1|| 988 983 985 | 797 766 782 77.3 763 76.8| 734 719 727
Sail-bound (PES) 14 15 15| 22 22 22|50 50 50 | 46 46 46| 43 43 43| 36 38 37
Volatiles
“co, NA NA NA| OB 08 08 18 18 18 || 18 18 18| 19 24 22| 21 21 21
YcH, NA NA NA|NA NA NANA NA NA|[ OO 0O 00| 0O 00O OO| 00O 00 00
Biometer/beakerrinse | NA._ NA NA | NA NA NAINA NA NA || OO 00 00|00 00 00[ 00 00 00
Sample balance 102.3 1022 102.3][1045 103.9 104.2[1055 1051 1053 | 1031 1016 102.3]108.7 102.6 103.2]1014 100.5 1009
86, 56 154, 124 259, 229 364,334

Sample No. 45 ] 46 JAg. || 35 ] 42 JAwg | 38 ] 44 ] Avg || 36 | 37 JAvg.
Water Phase 245 237 241|246 247 2461231 239 235 | 225 232 229
Soil extracts

First soil ext. 530 554 542|549 547 548|503 523 513 | 506 47.3 490

Second soil ext. 171 169 170( 174 171 172|215 191 203 | 223 222 223
Total soil ext. 701 723 712|722 718 720|718 714 716 | 729 696 712
Soil-bound (PES) 39 40 40|35 38 36|38 40 39 || 39 45 42
\olatiles

“co, 22 23 22| 26 26 26| 28 28 28 | 27 29 28

YCH, 00 00 00|00 00 00|00 00 00| 0O 00 00
Biometer/beakerrinse | 00 00 00| 00 00 00/ 00 00 00 | 00 00 00
Sample balance 100.8 1023 101.61029 1029 102.9][101.5 1021 1018 1021 100.1 1011

1) Duplicate samples were analyzed at each timepoint. Sample balance was determined after the second soil extract and consisted of activity from the
following fractions: Total soil extract + Soil-bound (PES) + Water phase + c0o, + CH, + Biometer rinse

2) BaCl, precipitation of NaOH trapped activity performed to confirm **CO, as Ba““COs.

NA = Nat analyzed
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Table8. Summary of the mass balance data for the RB study ([benzyl-'*C]S-2167 (S-2200 R-
isomer) as S-2200 equivalents (ppm, pg/g)

Applied radioactivity in isolated fractions (ppm)1
Time after application (days), Time after switch to anaerobic conditions (days)
Phase 0 | 14 | 30,0 | 37,7 | 44,14 | 63, 33 | 86, 56 | 154, 124 | 259, 229 | 364, 334
Soil-bound 0.13 0.20 045 041 039 033 036 0.32 0.35 0.38
Soil Extractable 9.02 905 882 699 687 650 6.37 645 6.41 6.37
Water phase NA NA NA 159 178 202 216 220 2.10 2.05
co, NA 0.08 016 0.16 0.19 018 020 024 025 025
1CH, NA NA NA 0.00 0.00 000 000 0.00 0.00 0.00
Total Volatiles NA 008 0.16 0.16 0.19 0.18 0.20 0.24 0.25 0.25
Biometer/beaker rinse  NA NA NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sample balance 9.15 9.32 942 916 9.23 9.03 9.09 921 9.11 9.05

1) Average of the duplicate samples analyzed at each timepoint.
NA = Not analyzed
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Table9. Summary of the mass balance data for the SB study ([benzyl-**C]S-2354
(S-2200, S-isomer) as percent of applied radioactivity
Percent of applied radioactivity in isolated fractions"
Time after application (days), Time after switch to anaerobic conditions (days)
0 15 34,0° 41,7 48, 14 64, 30
Sample No. 50 | 51 JAvg. [ 52 ] 53 JAvg. | 54 [ 55 J Avg. || 56 | 57 JAvg.] 61 | 62 JAvg. || 67 | 69 [ Avg.
Water Phase NA NA NA | NA NA NA| NA NA NA (| 159 178 169 172 181 177|196 200 198
Soil extracts
First soil ext. 100.9 100.8 1009| 825 831 828 762 762 76.2 || 60.8 595 602 563 56.7 56.5| 53.2 53.8 535
Second soil ext. NA  NA NA | 131 143 137|186 181 184 (| 152 155 154 186 173 179|170 173 172
Total soil ext. 100.9 100.8 1009| 95.6 973 965 948 943 A6 || 76.1 750 755| 749 740 745|702 711 707
Soil-bound (PES) 25 2.6 26 | 49 45 47 6.2 6.6 6.4 7.1 69 70| 69 66 68| 57 51 54
Volatiles
14002 NA  NA NA | 37 37 37| 53 53 53 54 54 54| 55 55 55| 57 57 57
YCH, NA NA NA | NA NA NA| NA NA NA 00 00 00| 00O OO OO OO 00 0.0
Biometer/beakerrinse | NA°- NA  NA | NA._ NA NA | NA NA NA 00 00 OO0} OO0 00 O00}J 00O 00 00
Sample balance 1034 103.5 1034]104.2 1055 104.8]106.3 106.1 106.2 || 104.4 105.2 104.8] 104.6 104.2 104.4//101.3 101.9 1016
90, 56 153, 119 266, 232 363, 329
Sample No. 71 | 72 JAvg. | 58 ] 65 JAvg. | 59 | 68 [ Avg. || 60 | 73 T Avg.
Water Phase 222 220 221|227 210 219|229 233 231 || 223 197 210
Soil extracts
First soil ext. 517 536 527|516 500 508|475 470 473 | 438 456 447
Second soil ext. 177 175 176 166 174 170 187 193 190 || 21.5 242 229
Total soil ext. 69.4 711 703|681 674 678|662 663 663 || 653 698 675
Soil-bound (PES) 53 52 52| 52 56 54| 51 5.2 5.2 56 55 55
Volatiles
14002 63 61 62| 67 67 67| 72 7.2 7.2 74 72 73
YCH, 00 00 00| 00 OO0 O0O0| 00 OO0 0.0 00 00 00
Biometer/beakerrinse | 00 00 00| 00 00 00 ) 00 00 0.0 00 00 00
Sample balance 103.3 104.3 1038 102.7 100.7 101.7101.4 102.0 101.7 100.5 1022 1014

1) Duplicate samples were analyzed at each timepoint. Sample balance was determined after the second soil extract and consisted of activity fromthe

following fractions: Total soil extract + Soil-bound (PES) + Water phase + “CO, + **CH, + Biometer rinse

2) BaCl, precipitation of NaOH trapped activity performed to confirm C0, as Ba**CO,.

NA = Not analyzed
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Table 10. Summary of the mass balance data for the SB study ([benzyl-**C]S-2354
(52200, S-isomer) as S-2200 equivalents (ppm, ug/g)

Applied radioactivity in isolated fractions (ppm)*
Time after application (days), Time after switch to anaerobic conditions (days)
Phase 0 | 15 | 34,0 | 41,7 | 48, 14 | 64, 30 | 90, 56 | 153, 119 | 266, 232 | 363, 329
Soil-bound 0.23 042 057 063 061 048 047 048 046 0.49
Soil Extractable 901 862 845 6.75 666 632 6.28 6.06 592 6.03
Water phase NA NA NA 151 158 1.77 197 195 207 1.88
“co, NA 033 047 048 049 051 055 060 0.64 0.65
“CH, NA NA NA 000 0.00 000 0.00 0.00 0.00 0.00
Total Volatiles NA 033 047 048 049 051 055 060 0.64 0.65
Biometer/beaker rinse  NA NA NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Sample balance 9.24 937 949 937 933 908 928 9.09 9.09 9.06

1) Average of the duplicate samples analyzed at each timepoint.
NA = Not analyzed
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Table 11. Summary of the mass balance data for the RP study ([phenoxy-*C]S-2167
(5-2200, R-isomer) as percent of applied radioactivity
Percent of applied radioactivity in isolated fractions”
Time after application (days), Time after switch to anaerobic conditions (days)
0 15 34, 0’ 41,7 48, 14 64, 30
Sample No. 74 1 75 JAvg. | 76 T 77 JAvg. || 78 T 79 T Avg. 80 | 81 JAvg.|| 82 | 83 JAvg.[ 94 T 95 JAvg.
Water Phase NA NA NA NA NA NA NA NA NA 129 131 13.0( 138 149 144] 159 16.2 16.0
Soil extracts
First soil ext. 102.1 102.4 1022 8.8 811 820 712 709 71.1 || 579 571 575|561 559 560|539 519 529
Second soil ext. NA NA NA 10.8 112 11.0 || 151 16.5 15.8 141 124 13.2| 152 143 147]| 14.7 150 149
Total soil ext. 102.1 102.4 1022 936 923 93.0| 864 874 869 || 720 694 70.7|]] 713 70.3 708]| 68.7 669 67.8
Soil-bound (PES) 2.3 24 2.4 7.9 7.7 7.8 115 118 11.7 118 11.7 118 116 11.3 114} 9.2 103 9.7
Volatiles
tco, NA NA NA | 39 39 39|71 71 71 73 73 73| 74 74 74| 76 76 76
YCH, NA NA NA| NA NA NA|fNA NA NA [O00 00 00foO00 00 O00[ 00 00 00
Biometer/beaker rinse NA NA NA NA NA NA NA NA NA 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Sample balance 104.4 104.8 104.6)105.5 104.0 104.7]1104.9 106.4 105.7 [{104.0 101.6 102.8]{104.1 103.8 104.0§101.4 101.0 101.2
90, 56 153, 119 266, 232 363, 329
Sample No. 89 | 90 JAvg. [ 93 [ 97 JAvg. [l 92 T 9 [ Avg. 84 | 88 [ Avg.
Water Phase 178 179 178 | 174 175 174 | 178 175 17.6 174 157 16.6
Soil extracts
First soil ext. 514 51.3 514 | 50.1 509 505]| 437 453 445 || 437 426 431
Second soil ext. 157 153 155 | 154 157 156 || 205 20.6 20.5 221 218 220
Total soil ext. 67.1 66.7 66.9| 655 667 66.1] 642 659 650 || 658 64.4 651
Soil-bound (PES) 10.8 111 110 9.9 9.9 9.9 || 100 97 9.8 95 9.9 9.7
Volatiles
14002 8.0 8.2 8.1 8.6 8.5 8.5 9.0 9.0 9.0 95 9.7 9.6
14CH4 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Biometer/beakerrinse || 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 05 0.2

Sample balance

103.7 103.9 1038

101.4 102.6 102.0

1009 102.1 1015

102.2 100.1 1012

1) Duplicate samples were analyzed at each timepoint. Sample balance was determined after the second soil extract and consisted of activity from the
following fractions: Total soil extract + Soil-bound (PES) + Water phase + *“CO, + **CH, + Biometer rinse

2) BaCl,precipitation of NaOH trapped activity performed to confirm 14COZ as Ba“CO3.

NA = Not analyzed
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Table12. Summary of the mass balance data for the RP study ([phenoxy-'*C]S-2167
(S-2200, R-isomer) as S-2200 equivalents (ppm, ug/g)

Applied radioactivity in isolated fractions (ppm)*
Time after application (days), Time after switch to anaerobic conditions (days)
Phase 0 | 15 | 34,0 | 41,7 | 48, 14 | 64, 30 | 90, 56 | 153, 119 | 266, 232 | 363, 329
Soil-bound 021 070 104 105 102 0.87 098 089 0.88 0.87
Soil Extractable 9.15 832 7.78 6.33 6.34 6.07 599 591 582 583
Water phase NA NA NA 117 128 144 160 156 158 1.48
“co, NA 035 064 065 066 068 073 076 080 0.86
1CH, NA NA NA 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Total Volatiles NA 035 064 065 066 068 073 076 080 0.86
Biometer/beaker rinse  NA NA NA 000 0.00 0.00 0.00 0.00 0.00 0.02
Sample balance 937 937 946 920 931 906 929 9.13 9.09 9.06

1) Average of the duplicate samples analyzed at each timepoint.
NA = Not analyzed
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Table 13. Radioactivity distribution in neutral soil extracts for the RB anaerobic soil
study as percent of applied radioactivity
Percent of applied radioactivity1
Time after application (days), Time after switch to anaerobic conditions (days)
0 14 30,0 37,7 44, 14 63, 33
Sample No. 48 | 49 JAvg. || 26 | 27 JAvg. ][ 28 T 29 [ Avg. | 30 | 31 JAvg.][ 33 ] 34 JAvg.| 40 | 41 [Avg.
De-Xy-S-2200 00 00 00 04 00 02| 15 11 1.3 04 00 o02ff 00 00 o00f 00 00 00
Dx-CA-S-2200 00 00 00 07 00 04| 127 15 16 05 04 04| 09 10 09| 00 00 00
2-COOH-S-2200 00 00 00| 23 23 23| 46 44 45 23 1.9 21| 15 19 17| 13 13 13
5-COOH-S-2200 00 00 00| 44 40 42| 58 56 57 38 31 34| 27 22 24| 24 25 24
MCBX 00 00 00f 00 00 00} 00 00 00 00 00 00| 00 00 00| 00 00 00
$-2200 99.6 99.2 99.4( 792 80.0 796 656 651 654 | 562 553 557|535 522 528 534 520 527
Other unknowns 13 15 1408 05 06 23 31 2.7 04 00 0200 00 00 00 00 00
Total 100.9 100.7 100.8] 87.8 86.8 87.3| 81.6 80.8 81.2 | 636 60.7 62.1] 585 57.3 57.9| 572 557 56.4
86, 56 154, 124 259, 229 364, 334

Sample No. 45 | 46 | Avg. | 35 | 42 [Avg. || 38 | 44 | Avg. || 36 | 37 | Avg.

De-Xy-5-2200 00 04 0200 00 00100 00 00 00 00 00

Dx-CA-S-2200 07 05 06 05 07 06| 12 12 12 14 19 17

2-COOH-5-2200 13 14 13|11 11 11 14 15 15 19 19 19

5-COOH-S5-2200 21 23 2219 19 19 20 22 21 23 25 24

MCBX 03 03 03[ 03 03 03|03 04 03 00 00 00

S$-2200 48.0 499 49.0| 503 50.1 50.2( 450 46.7 458 | 449 411 430

Other unknowns 07 06 0708 06 07 05 03 0.4 0.0 00 00

Total 53.0 554 54.22( 549 547 54.8] 50.3 523 513 | 50.6  47.3 49.0

1) Duplicate samples were analyzed at each timepoint.




Valent U.S.A. Corporation

Valent Project No. VP-37166 Page 82
Table 14. Radioactivity distribution in acidic soil extracts for the RB anaerobic soil
study as percent of applied radioactivity
Percent of applied radioactivity”
Time after application (days), Time after switch to anaerobic conditions (days)
0 14 30,0 37,7 44,14 63, 33
Sample No. 48 | 49 JAvg. ][ 26 ] 27 JTAvg. || 28 T 29 T Avg. | 30 | 31 JAvg. | 33 ] 34 JAvg.] 40 | 41 JAvg.
De-Xy-5-2200 NA NA NAJ oo 00 o0fo00o 00 o007 o00 00 o00[o00 00 o00]o00 00 00
Dx-CA-S-2200 NA NA NAf 12 121 12109 05 07 |02 00 O01[00 00 00J 00 00 00
2-COOH-S-2200 NA NA NAf 03 02 02 13 14 13 | 09 07 o08[ 10 13 12/ 00 06 03
5-COOH-S-2200 NA NA NA [ 27 15 16 27 27 27 | 24 22 23| 26 28 27| 23 21 22
MCBX NA NA NA [ 00 00 0000 00 00 | 00 00 00[f00 00 00[ 00 00 00
$-2200 NA NA NA [ 92 98 95106 111 108 | 11.5 123 11.9[ 138 143 140( 132 126 129
Other unknowns NA NA NAfQoO7 07 0715 12 14 | 11 06 08] 07 00 04] 00 00 00
Totdl NA NA NA [[131 134 132170 170 170 | 161 158 159|181 185 183|155 153 154
86, 56 154, 124 259, 229 364, 334

Sample No. 45 | 46 [ Avg. | 35 | 42 TAvg. || 38 ] 44 ] Avg. || 36 | 37 JAvg.

De-Xy-S-2200 01 01 o01]o01 o1 o100 00 00 || 00 00 00

Dx-CA-S-2200 00 00 00f 01 01 01|00 00 00 | 00 00 00

2-COOH-S-2200 04 04 04| 03 04 03|04 05 04 | 05 05 05

5-COOH-S-2200 19 15 17| 10 12 11 12 13 13 | 15 14 14

MCBX 03 03 03|02 02 02|04 03 03 00 04 02

$-2200 126 129 128 142 139 141|173 156 165 || 182 179 180

Other unknowns 14 13 13] 08 09 09 13 13 13 || 1.6 11 13

Totd 16.6 16.6 16.61| 16.8 16.8 16.8 | 20.7 18.9 19.8 [ 21.8 21.3 215

1) Duplicate samples were analyzed at each timepoint.
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Table 15. Radioactivity distribution in total soil extracts for the RB anaerobic soil
study as percent of applied radioactivity
Percent of applied radioactivity”
Time after application (days), Time after switch to anaerobic conditions (days)
0 14 30,0 37,7 44,14 63, 33
| Sample No. 48 | 49 [ Avg. || 26 | 27 [ Avg. | 28 | 29 | Avg. | 30 | 31 JAvg.|| 33 | 34 JAvg.| 40 | 41 | Avg.
De-Xy-S-2200 00 00 00| 04 00 0215 11 13 04 00 02j 00 00 00| 00 00 00
Dx-CA-S-2200 00 00 00 29 11 15} 27 21 24 0.7 04 06 09 10 09| 00 00 00
2-COOH-S-2200 00 00 00| 25 25 25| 59 58 5.8 32 26 29| 26 32 29| 13 19 16
5-COOH-S-2200 00 00 00| 61 55 58| 84 82 8.3 6.2 53 58| 52 50 51 47 46 46
MCBX 00 00 o000 00 00 009 00 00 0.0 00 00 00J 00O 00 00| 00 00 00
S2200 996 99.2 994884 898 891|763 762 762 | 676 676 67.6( 672 665 669 66.7 64.6 65.6
Other unknowns 13 15 1415 12 1438 43 4.1 15 06 10 07 00 0400 00 00
Total 100.9 100.7 100.8[100.9 100.1 100.5] 986 97.7 98.2 | 79.6 765 781 76.6 757 76.2| 727 710 718
86, 56 154, 124 259, 229 364, 334

[ Sample No. 45 | 46 [ Aavg || 35 | 42 | Avg. || 38 ] 44 | Avg. | 36 | 37 JAvg.

De-Xy-S-2200 01 06 0301 01 01|00 00 0.0 00 00 00

Dx-CA-S-2200 07 05 06| 06 07 06 12 12 1.2 14 19 17

2-COOH-S-2200 16 18 17| 14 15 14 18 20 1.9 25 24 24

5-COOH-S-2200 40 38 3930 31 3132 35 3.4 38 39 38

MCBX 06 06 06| 05 05 05| 07 06 0.6 00 04 02

S$2200 606 629 617 646 641 643|623 622 623 [ 631 59.0 610

Other unknowns 21 19 20 16 15 15 18 16 1.7 1.6 11 13

Total 69.7 720 7083|716 715 716|710 712 711 | 724 687 705

1) Duplicate samples were analyzed at each timepoint.
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Table 16. Radioactivity distribution in water extracts for the RB anaerobic soil study
as percent of applied radioactivity
Percent of applied radioactivity"
Time after application (days), Time after switch to anaerobic conditions (days)
0 14 30,0 37,7 44, 14 63, 33
Sample No. 48 T 49 JAvg. |l 26 T 27 TAvg. || 28 T 29 T Avg. 30 | 31 JAvg. ] 33 T 34 JAvg. ] 40 T 41 JAwg
De-Xy-S-2200 NA NA NA NA NA NA NA NA NA 0.0 00 00 26 24 25| 27 22 25
Dx-CA-S-2200 NA NA  NA || NA NA NA NA NA NA 14 16 15| 22 16 19| 21 17 19
2-COOH-S-2200 NA NA NA NA NA NA NA NA NA 2.4 29 26 33 33 33| 36 41 39
5-COOH-S-2200 NA NA NA | NA NA NA | NA NA NA 25 26 26 33 36 34| 40 45 42
MCBX NA  NA NA || NA NA NA | NA NA NA 0.0 00 00Of 00 00 00( 00 00 O00
S-2200 NA NA  NA || NA NA NA NA NA NA 7.0 74 721 82 86 84100 102 101
Other unknowns NA NA NA NA NA NA NA NA NA 1.8 20 19 06 00 03)] 00 00 0.0
Tota NA NA NA | NA NA NA | NA NA NA 151 165 158 20.2 195 19.9f 223 227 225
86, 56 154, 124 259, 229 364, 334

Sample No. 45 1 46 JAvg. || 35 T 42 TAvg. ][ 38 ] 44 T Avg. || 36 [ 37 JAvg.

De-Xy-S-2200 14 14 14| 00 00 00} 00 0.0 0.0 0.0 00 00

Dx-CA-S-2200 28 28 28| 38 41 40| 36 39 3.8 3.6 39 38

2-COOH-S-2200 40 39 40| 38 38 381 36 37 3.7 3.0 35 33

5-COOH-S-2200 48 46 47 || 49 50 501 48 54 5.1 4.0 51 45

MCBX 00 00 00f 00O 00 00} 00 o000 0.0 0.0 00 00

S-2200 106 10.0 103 108 103 105( 92 93 9.3 106 86 9.6

Other unknowns 08 10 09 13 14 1419 15 1.7 1.4 21 138

Total 245 237 241|246 247 246 231 239 235 | 225 232 229

1) Duplicate samples were analyzed at each timepoint.
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Table 17. Radioactivity distribution of the RB anaerobic soil study (total soil extracts
and water extracts combined) as percent of applied radioactivity
Percent of applied rr:\dioactivity1
Time after application (days), Time after switch to anaerobic conditions (days)
0 14 30,0 37,7 44,14 63, 33
Sample No. 48 1 49 JTAvg. ][ 26 T 27 T Avg. || 28 T 29 | Avg. 30 | 31 JAvg. | 33 T 34 JAvg. | 40 41 T Avg.
De-Xy-S-2200 0.0 0.0 0.0 04 0.0 0.2 1.5 1.1 13 04 0.0 0.2 2.6 2.4 25 2.7 2.2 25
Dx-CA-S-2200 0.0 0.0 0.0 19 11 15 2.7 2.1 24 21 2.0 21 31 2.6 2.8 2.1 1.7 1.9
2-COOH-S-2200 0.0 0.0 0.0 25 2.5 25 5.9 5.8 58 55 5.5 55 5.9 6.6 6.2 5.0 6.0 5.5
5-COOH-S-2200 0.0 0.0 0.0 6.1 5.5 5.8 8.4 8.2 8.3 8.7 7.9 8.3 8.5 8.5 85 | 8.6 90 88
MCBX 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.0 00 00| 0.0 00 0.0
S$-2200 996 992 9941 884 898 891]| 76.3 762 76.2 747 75.0 748]| 754 751 753| 76.7 748 757
Other unknowns® 1.3 15 1.4 15 1.2 14 3.8 4.3 4.1 3.3 2.6 2.9 1.4 0.0 0.7 0.0 0.0 0.0
Total 100.9 100.7 100.8[1100.9 100.1 100.5|| 98.6 97.7 98.2 948 93.0 939 969 953 96.1) 95.0 93.7 944
86, 56 154, 124 259, 229 364, 334
Sample No. 45 ] 46 JAvg. || 35 T 42 JTAvg. || 38 ] 44 | Avg. 36 | 37 [ Avg.
De-Xy-52200 15 2.0 1.7 0.1 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0
Dx-CA-S-2200 3.5 33 3.4 44 4.9 4.6 4.8 51 5.0 5.0 5.8 54
2-COOH-S-2200 5.7 5.7 5.7 51 5.3 52 54 5.7 5.6 54 5.9 57
5-COOH-S-2200 8.8 8.4 8.6 79 8.2 8.0 8.0 8.9 84 7.8 8.9 84
MCBX 0.6 0.6 0.6 05 0.5 0.5 0.7 0.6 0.6 0.0 0.4 0.2
S-2200 71.2 728 7201 753 743 748| 715 716 716 737 67.6 70.6
Other unknowns® 2.9 2.9 2.9 29 2.9 2.9 3.7 3.2 34 3.0 3.2 3.1
Total 942 957 95.0]1 962 96.1 96.2 ] 941 951 946 949 919 934

1) Duplicate samples were analyzed at each timepoint.
2) There were atotal of 5 unknowns observed during the aerobic phase (0-30 DAT), the highest individual unknown was 2.1% of the AR. There were a total of
9 unknowns observed during the anaerobic phase (37-364 DAT), the highest individual unknown was 2.2% of the AR.
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Table 18. Radioactivity distribution in neutral soil extracts for the SB anaerobic soil
study as percent of applied radioactivity
Percent of applied radioactivityl
Time after application (days), Time after switch to anaerobic conditions (days)
0 15 34,0 41,7 48,14 64, 30
Sample No. 50 | 51 | Avg. || 52 | 53 [ Avg. || 54 | 55 | Avg. || 56 | 57 [Avg.| 61 | 62 [Avg. | 67 | 69 [Avg.
De-Xy-5-2200 15 00 o07] o6 06 06 16 00 08 [[oo 00 o0fo00 09 05[] 00 00 00
Dx-CA-S-2200 06 00 03| 15 14 15| 14 39 27 [ 06 05 06| 05 07 06| 00 00 00
2-COOH-S-2200 00 00 00| 16 13 14| 25 30 28 [ 20 17 18| 15 17 16| 19 15 17
5-COOH-S-2200 11 17 14| 29 24 27|30 34 32 |28 23 2617 19 18| 21 23 22
MCBX 00 00 0000 00 00|00 00 0000 00 00|00 00 00|00 00 00
$-2200 939 943 941753 774 763|672 644 658 || 552 543 547|526 515 521|493 50.1 49.7
Other unknowns 38 49 4305 00 03] 05 15 1.0 [ 03 06 05| 00 00 00/ 00 00 00
Total 100.9 100.8 100.9] 825 83.1 828 76.2 762 762 || 60.9 595 60.2] 56.3 56.7 56.5| 53.2 53.8 53.5
90, 56 153, 119 266, 232 363, 329

Sample No. 71 | 72 [ Avg. ][ 58 ] 65 JAvg. || 59 | 68 | Avg. || 60 | 73 [ Ava.

De-Xy-5-2200 00 05 0303 02 02|00 00 00100 00 00

Dx-CA-S-2200 07 07 0705 07 06| 15 14 15 | 16 1.3 14

2-COOH-S-2200 15 13 14| 11 13 12 15 12 13 || 15 13 14

5-COOH-S-2200 24 17 19| 14 19 16| 19 15 1.7 | 18 18 18

MCBX 00 00 0002 03 02|05 05 05|09 13 11

$-2200 475 491 483 | 476 450 463 421 41.9 420 || 379 39.9 389

Other unknowns 00 03 0205 07 06| 00 04 02| 00 00 00

Total 51.7 53.6 527|516 50.0 50.8| 47.5 47.0 47.3 | 43.8 456 44.7

1) Duplicate samples were analyzed at each timepoint.
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Table 19. Radioactivity distribution in acidic soil extracts for the SB anaerobic soil
study as percent of applied radioactivity
Percent of applied radio.’:u:tivity1
Time after application (days), Time after switch to anaerobic conditions (days)
0 15 34,0 41,7 48,14 64, 30
Sample No. 50 | 51 | Avg. || 52 | 53 [ Avg. || 54 | 55 | Avg. || 56 | 57 [Avg.| 61 | 62 [Avg. | 67 | 69 [Avg.
De-Xy-S-2200 NA NA NA [ o0 08 0415 00 07 oo 00 o0fo00 00 o00] 00 00 00
Dx-CA-S-2200 NA NA NA | 15 06 11f 09 22 15 [[00 00 00f 04 00 02] 00 00 00
2-COOH-S-2200 NA NA NA | 04 04 04120 121 10 [[09 09 0909 11 10[] 00 00 00
5-COOH-S-2200 NA NA NA | 120 09 10 17 17 17 [[18 20 19 22 24 23| 19 20 19
MCBX NA NA NA | 00 00 ©00f 00 00 00 00 00 00fO04 00 02] 00 00 00
$-2200 NA NA NA | 91 102 97 (120 109 115 [ 11.8 112 115( 11.3 12.0 11.6| 141 144 142
Other unknowns NA NA NA | 10 08 09 07 14 10 |22 10 11f 20 05 13] 00 00 00
Total NA NA NA [ 130 138 134178 172 175 [ 156 152 154172 161 16.7| 159 16.4 16.2
90, 56 153, 119 266, 232 363, 329

Sample No. 71 | 72 JAvg. | 58 | 65 JAva. [ 59 | 68 | Avg. | 60 | 73 [ Avg

De-Xy-5-2200 00 00 0000 00 00|00 ©00 0000 00 00

DX-CA-S-2200 00 00 0000 00 00| 00 00 00 | 00 00 00

2-COOH-S-2200 07 04 06103 05 04| 05 04 04 |05 00 03

5-COOH-S-2200 20 12 16 08 14 11| 121 11 11 | 16 1.7 16

MCBX 00 00 00[ 02 02 02|00 05 03|09 12 11

$-2200 135 141 138 141 136 138 153 156 155 [ 185 19.4 19.0

Other unknowns 16 13 14| 08 11 09 15 15 15 || 15 21 1.8

Total 178 169 17.35] 161 16.8 16.48] 18.3 19.1 187 [ 23.1 24.4 23.73

1) Duplicate samples were analyzed at each timepoint.
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Table 20. Radioactivity distribution in total soil extracts for the SB anaerobic soil
study as percent of applied radioactivity
Percent of applied rrsldio.alctivity1
Time after application (days), Time after switch to anaerobic conditions (days)
0 15 34,0 41,7 48, 14 64, 30
Sample No. 50 | 51 | Avg. || 52 | 53 [ Avg. || 54 | 55 | Avg. || 56 | 57 [Avg.| 61 | 62 [Avg. | 67 | 69 [Avg.
De-Xy-S-2200 15 00 07]o06 15 10[ 31 00 15 00 00 o0fo00 09 05[] 00 00 00
Dx-CA-S-2200 06 00 0331 20 25|23 61 42 |06 05 06| 1.0 07 08| 00 00 00
2-COOH-S-2200 00 00 00 20 17 18| 35 41 38 [ 29 26 27|24 29 26| 19 15 17
5-COOH-S-2200 11 17 14| 39 33 36| 48 50 49 || 46 44 45| 38 43 41| 40 43 41
MCBX 00 00 0000 00 00|00 00 00 00 00 00| 04 00 0200 00 00
$-2200 939 943 941|844 876 86.0| 79.2 753 773 || 67.0 655 66.2| 63.9 635 63.7| 63.3 644 63.9
Other unknowns 38 49 43|15 08 12| 12 29 20 [ 15 16 15| 20 05 13 00 00 00
Total 100.9 100.8 100.9]| 955 969 96.2 | 94.0 934 937 || 765 747 756 735 729 73.2| 69.2 702 69.7
90, 56 153, 119 266, 232 363, 329

Sample No. 71 | 72 [ Avg. ][ 58 ] 65 JAvg. || 59 | 68 [ Avg. || 60 | 73 [ Ava.

De-Xy-S-2200 00 05 0303 02 02|00 00 00100 00 00

Dx-CA-S-2200 07 07 0705 07 06| 15 14 15 | 16 1.3 14

2-COOH-S-2200 22 17 19| 14 19 16| 20 16 18 |21 13 17

5-COOH-S-2200 41 28 34| 22 33 27|30 27 28 |34 35 34

MCBX 00 00 o00[ 05 04 04|05 10 08 |18 25 22

$-2200 610 63.2 621|616 587 602|575 575 575 (564 59.3 57.9

Other unknowns 16 16 16 || 1.3 18 15 15 19 17 |15 21 1.8

Total 69.5 70.5 70.01] 67.7 66.8 67.28|| 65.9 66.1 65.96 || 66.8 70.0 68.40

1) Duplicate samples were analyzed at each timepoint.
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Table21. Radioactivity distribution in water extracts for the SB anaerobic soil study
as percent of applied radioactivity
Percent of applied radioactivity*
Time after application (days), Time after switch to anaerobic conditions (days)
0 15 34,0 41,7 48, 14 64, 30
| Sample No. 50 | 51 [ Avg. | 52 [ 53 [ Avg. | 54 | 55 [ Avg. | 56 [ 57 JAvg.|| 61 [ 62 [Avg.] 67 | 69 [Avg.
De-Xy-S-2200 NA NA NA| NA NA NA| NA NA NA 11 12 11 29 27 28| 19 26 22
Dx-CA-S-2200 NA NA NA| NA NA NA| NA NA NA 14 18 16 25 24 25| 28 22 25
2-COOH-S-2200 NA NA NA| NA NA NA| NA NA NA 22 23 22| 25 25 25| 35 30 32
5-COOH-S-2200 NA NA NA | NA NA NA| NA NA NA 18 19 18 19 23 21|30 29 30
MCBX NA NA NA| NA NA NA| NA NA NA 00 00 00| OO0 00 00O 00 00 00
S-2200 NA NA NA | NA NA NA| NA NA NA 73 80 76 66 81 74| 84 93 89
Other unknowns NA NA NA | NA NA NA | NA NA NA 13 09 1106 00 03] 00 00 0.0
Tota NA NA NA | NA NA NA || NA NA NA || 150 161 156 172 181 17.7) 196 20.0 19.8
90, 56 153, 119 266, 232 363, 329

|Sample No. 71 | 72 [Avg. | 58 | 65 [Avg. || 59 | 68 | Avg. | 60 | 73 | Avg.

De-Xy-S-2200 00 00 00 00 00 00| 00 00 0.0 00 00 00

Dx-CA-S-2200 18 12 15| 43 46 44 | 46 46 4.6 44 37 40

2-COOH-S-2200 33 31 3230 31 31|35 32 33 34 25 29

5-COOH-S-2200 33 31 3234 35 34|39 39 3.9 37 29 33

MCBX 00 00 00 00 00 00| 00 00 0.0 04 04 04

S-2200 91 109 100 103 87 95 91 94 9.2 85 83 84

Other unknowns 46 37 4217 11 14118 23 21 J19 20 20

Tota 222 220 221|227 210 219|229 233 231|223 19.7 21.0

1) Duplicate samples were analyzed at each timepoint.
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Table 22. Radioactivity distribution of the SB anaerobic soil study (total soil extracts
and water extracts combined) as percent of applied radioactivity
Percent of applied radioactivity1
Time after application (days), Time after switch to anaerobic conditions (days)
0 15 34,0 41,7 48, 14 64, 30
Sample No. 50 [ 51 JTAvg. | 52 T 53 TAvg. ]| 54 T 55 [ Avg. 56 | 57 JAvg.[ 61 [ 62 JAvg. || 67 [ 69 [ Avg.
De-Xy-S-2200 15 0.0 0.7 0.6 1.5 1.0 31 0.0 1.5 1.1 1.2 11 2.9 3.6 33 1.9 2.6 2.2
Dx-CA-S-2200 0.6 0.0 0.3 3.1 2.0 25 23 6.1 4.2 2.0 2.3 21 35 3.1 33 2.8 2.2 2.5
2-COOH-5-2200 0.0 0.0 0.0 2.0 1.7 1.8 35 4.1 3.8 5.0 5.0 50 4.9 5.4 5.1 5.4 4.5 4.9
5-COOH-S-2200 1.1 1.7 1.4 3.9 3.3 3.6 4.8 5.0 4.9 6.4 6.3 6.3 58 6.6 6.2 7.0 7.2 7.1
MCBX 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 00 0.4 0.0 0.2 0.0 0.0 0.0
S-2200 939 943 941 | 84.4 876 86.0| 792 753 77.3 743 735 739 705 717 711|717 73.7 727
Other unknowns? 38 49 43|15 08 12| 12 29 20 | 28 26 27| 26 05 16| 00 00 00
Total 100.9 100.8 1009] 95.5 969 96.2 ] 940 934 93.7 || 91.5 908 911 90.7 90.9 90.8( 88.8 90.2 895
90, 56 153, 119 266, 232 363, 329
Sample No. 71 ] 72 JAvg. || 58 T 65 JAvg. ]| 59 [ 68 | Avg. 60 [ 73 [ Avg.
De-Xy-S-2200 0.0 0.5 0.3 0.3 0.2 0.2 0.0 0.0 0.0 0.0 0.0 00
Dx-CA-S-2200 2.4 1.9 2.1 4.8 5.3 5.0 6.2 6.0 6.1 6.0 4.9 55
2-COOH-S-2200 5.5 4.8 5.2 4.4 5.0 4.7 54 4.8 51 55 3.8 4.6
5-COOH-S-2200 7.4 5.9 6.6 5.6 6.7 6.2 6.9 6.5 6.7 7.1 6.3 6.7
MCBX 0.0 0.0 0.0 0.5 0.4 0.4 05 1.0 0.8 2.2 2.9 25
S-2200 70.1 741 721 | 720 674 69.7| 665 669 66.7 || 649 676 66.3
Other unknowns’ 6.2 5.3 5.8 3.0 2.9 2.9 33 4.2 3.7 3.5 4.1 3.8
Total 91.7 925 92.1 | 90.4 878 89.1) 88.8 894 89.1 || 89.1 89.7 894
1) Duplicate samples were analyzed at each timepoint.

2) There were a total of 6 unknowns observed during the aerobic phase (0-34 DAT), the highest individual unknown was 1.9% of the AR. There were a total
of 8 unknowns observed during the anaerobic phase (41-363 DAT), the highest individual unknown was 3.6% of the AR.
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Table 23. Radioactivity distribution in neutral soil extracts for the RP anaerobic soil
study as percent of applied radioactivity
Percent of applied radioactivity1
Time after application (days), Time after switch to anaerobic conditions (days)
0 15 34,0 41,7 48, 14 64, 30
| Sample No. 74 1 75 [ Avg. | 76 | 77 [ Avg. | 78 | 79 | Avg. || 80 | 81 [Avg.] 82 [ 83 [Avg.|| 94 | 95 |Avg.
DMP NA  NA NA || NA NA NA | NA NA NA NA NA NA|J OO 00 00| 00 00 00
2-COOH-S-2200 00 10 05 26 29 27| 41 40 4.0 22 19 20 17 14 15| 21 15 18
5-COOH-S-2200 12 11 12| 37 41 39| 44 41 42 28 27 28| 22 18 20| 25 21 23
MCBX 06 05 05 00 00 00§ 00 04 0.2 00 00 O0Of 00O 00 00} 00 00 00
S-2200 983 984 983|758 737 748|619 616 617 |[529 520 525|519 528 523 49.3 483 488
Other unknowns 20 14 1707 04 05 10 038 0.9 00 00 00f 03 00 02] 00 00 00
Totd 102.1 1024 1022|828 811 820 712 709 711 |[579 56.6 573|561 559 56.0)539 519 529
90, 56 153, 119 266, 232 363, 329

Sample No. 89 | 90 [Avg. || 93 [ 97 [Avg. || 92 | 96 | Avg. || 84 | 88 | Avg.

DMP 00 00 O0Of 00 00 00¢( 00 00 0.0 00 00 00

2-COOH-S-2200 1.6 1.7 1.6 15 1.6 15 14 1.6 15 1.7 14 16

5-COOH-S-2200 22 19 2121 21 21| 20 18 1.9 22 20 21

MCBX 03 05 0403 03 03] 04 04 0.4 00 07 03

S-2200 46.9 473 471 456 465 46.0| 394 405 399 | 398 384 391

Other unknowns 04 00 0206 05 061} 05 1.0 0.8 00 0.0 0.0

Totd 514 513 514|501 50.9 505|437 453 445 || 437 426 43.1

1) Duplicate samples were analyzed at each timepoint.

NA = Not analyzed
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Table 24. Radioactivity distribution in acidic soil extracts for the RP anaerobic soil
study as percent of applied radioactivity
Percent of applied radioeu:tivity1
Time after application (days), Time after switch to anaerobic conditions (days)
0 15 34,0 41,7 48,14 64, 30
Sample No. 74 | 75 [avg. | 76 | 77 Tavg. ]l 78 | 79 | Avg. | 80 [ 81 [avg.| 82 | 83 [avg.] 94 | o5 [Avg.
bmP NA NA NA|NA NA NA|NA NA NA||[NA NA NA| OO 00 00] 00 00 00
2-COOH-$-2200 NA NA NA [ o06 o05 05| 16 18 1.7 |15 11 13| 00 13 06 00 00 00
5-COOH-S-2200 NA NA NA[ 12 14 13|21 22 2220 17 18| 16 23 20| 19 18 19
MCBX NA NA NA |00 00 o000/ 00 00 o007 00 00 00[O00 00 00J] 00 00 00
$-2200 NA NA NA| 87 88 88106 115 11.0 |[103 91 9.7 [ 127 98 112|120 122 121
Other unknowns NA NA NAJ 00 00 00/ 00 00 00100 00 00/[00 00 00] 00 00 00
Total NA NA NA 105 107 106|144 155 149 | 138 119 12.8] 143 134 13.8] 138 141 14.0
90, 56 153, 119 266, 232 363, 329

Sample No. 89 | 90 [Avg. ]| 93 [ 97 [avg. ] 92 [ 96 | avg. || 84 | 88 [Avg.

bmp 00 00 0000 00 0000 04 02|00 00 00

2-COOH-S-2200 1.0 08 09 05 06 06/ 06 07 06 | 08 08 08

5-COOH-S-2200 16 17 17| 13 13 13 12 13 13 || 14 16 15

MCBX 00 00 o001 03 02 02|00 04 02| 10 00 o05

$-2200 133 121 127 128 130 129 175 177 17.6 || 206 205 206

Other unknowns 00 00 0000 00 o00J] 05 00 03|05 00 03

Total 159 14.6 152|149 150 149199 205 202 | 243 229 236

1) Duplicate samples were analyzed at each timepoint.

NA = Not analyzed
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Table 25. Radioactivity distribution in total soil extracts for the RP anaerobic soil
study as percent of applied radioactivity
Percent of applied radioactivity"
Time after application (days), Time after switch to anaerobic conditions (days)
0 15 34,0 41,7 48, 14 64, 30
Sample No. 74 | 75 | avg | 76 | 77 [Avg ] 78 | 79 | Avg. || 80 [ 81 [Avg.| 82 | 83 [Avg.] 94 | 95 | Avg.
DMP NA NA NA|NA NA NA|NA NA NA [NA NA NA[ OO 00 00J 00 00 00
2-COOH-5-2200 00 10 05|32 33 33|57 58 58|37 30 33|17 26 2221 15 18
5-COOH-S-2200 12 11 12| 49 56 52| 65 63 6.4 48 45 46| 38 41 40| 44 39 42
MCBX 06 05 05|00 00 00} 00 04 0.2 00 00 O00f 00 00 0O 00 00 O00
S-2200 98.3 984 983|846 825 835|724 731 728 |[633 611 622|645 625 635|612 606 60.9
Other unknowns 20 14 1707 04 05 10 08 0.9 00 00 00f 03 00 02 00 00 0.0
Total 102.1 102.4 102.2f 93.3 918 926 856 864 860 || 71.7 685 70.1| 70.4 69.3 69.9| 67.8 66.0 66.9
90, 56 153,119 266, 232 363, 329

Sample No. 89 | 90 JAvg. [ 93 ] 97 JAvg. || 92 T 96 | Avg. || 84 | 88 [Avg.

DMP 00 00 O0Of 00 00 00} 00 04 0.2 00 00 00

2-COOH-S-2200 25 25 25 20 21 21| 20 22 2.1 26 23 24

5-COOH-S-2200 38 37 3734 33 34|33 31 3.2 35 36 36

MCBX 03 05 04|05 05 05|04 08 06| 10 07 08

$-2200 60.2 59.3 59.8( 584 59.4 589 569 582 575 | 604 59.0 597

Other unknowns 04 00 0206 05 0611 10 1.0 05 00 03

Tota 67.2 659 66.6| 650 659 654|637 658 64.7 || 68.0 655 66.8

1) Duplicate samples were analyzed at each timepoint.

NA = Not analyzed
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Table 26. Radioactivity distribution in water extracts for the RP anaerobic soil study
as percent of applied radioactivity
Percent of applied radioactivity*
Time after application (days), Time after switch to anaerobic conditions (days)
0 15 34,0 41,7 48, 14 64, 30
Sample No. 74 | 75 [ Avg. | 76 | 77 [ Avg. | 78 | 79 | Avg. || 80 [ 81 [Avg.| 82 [ 83 [Avg. | 94 | 95 |Avg.
DMP NA  NA NA || NA NA NA || NA NA NA NA NA NAJ|J OO 00 0O 00 00 00
2-COOH-S-2200 NA  NA NA | NA NA NA | NA NA NA 26 31 29|31 36 34 33 33 33
5-COOH-S-2200 NA  NA NA | NA NA NA | NA NA NA 23 23 23|29 32 30 40 39 39
MCBX NA NA NA || NA NA NA | NA NA NA 00 00 00| 00 00 O0Of 00 00 0.0
S-2200 NA NA NA || NA NA NA | NA NA NA 69 71 70| 78 81 80 86 90 88
Other unknowns NA NA NA | NA_ NA NA || NA NA NA 04 00 02| 00 00 00f 00 00 0.0
Tota NA  NA NA || NA_ NA NA | NA  NA NA || 12.3 126 124 138 149 144 159 16.2 16.0
90, 56 153, 119 266, 232 363, 329

Sample No. 89 | 90 [Avg. | 93 [ 97 [ Avg. |l 92 [ 96 [ Avg. || 84 | 88 | Avg.

DMP 00 00 O0O0(f 00 00 00¢( 00 00 0.0 00 00 00

2-COOH-S-2200 39 38 3836 38 37| 40 36 3.8 36 33 34

5-COOH-S-2200 42 40 41 | 40 40 40| 46 45 4.5 43 39 41

MCBX 00 00 00 00 00 007§ 00 00 0.0 00 00 00

S-2200 97 100 99 98 97 97| 89 9.0 8.9 92 80 86

Other unknowns 00 00 00 00 00 00} 03 04 0.4 04 05 05

Total 178 179 178|174 175 174|178 175 176 | 174 157 16.6

NA = Not analyzed

1) Duplicate samples were analyzed at each timepoint.
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Table 27. Radioactivity distribution of the RP anaerobic soil study (total soil extracts
and water extracts combined) as percent of applied radioactivity
Percent of applied radioactivity*
Time after application (days), Time after switch to anaerobic conditions (days)
0 15 34,0 41,7 48, 14 64, 30
Sample No. 74 T 75 JAvg. || 76 T 77 JAvg. || 78 T 79 [ Avg. 80 | 81 JAvg. || 82 | 83 JAvg. | 94 T 95 TJAvg.
DMP NA NA NA NA NA NA NA NA NA NA NA NA 0.0 0.0 0.0 0.0 0.0 0.0
2-COOH-S-2200 0.0 1.0 0.5 3.2 3.3 3.3 5.7 5.8 5.8 6.2 6.1 6.2 4.8 6.2 55 5.5 4.8 5.1
5-COOH-S-2200 1.2 11 1.2 4.9 5.6 5.2 6.5 6.3 6.4 71 6.8 6.9 6.7 7.3 7.0 8.4 7.8 8.1
MCBX 0.6 0.5 0.5 0.0 0.0 0.0 0.0 0.4 0.2 0.0 0.0 0.0 0.0 0.0 00 0.0 0.0 0.0
S-2200 98.3 984 983 846 825 835| 724 731 72.8 70.2 68.2 69.2|| 723 70.7 715[ 69.8 695 69.7
Other unknowns” 2.0 1.4 1.7 0.7 0.4 0.5 1.0 0.8 0.9 04 0.0 0.2 0.3 0.0 0.2 0.0 0.0 0.0
Total 102.1 102.4 1022 93.3 918 926 856 864 86.0 || 840 811 825|842 842 842|837 821 829
90, 56 153, 119 266, 232 363, 329
Sample No. 89 | 90 JAvg. [ 93 [ 97 JAvg. [ 92 T 96 [ Avg. 84 | 88 [ Avg.
DMP 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.4 0.2 0.0 0.0 0.0
2-COOH-5-2200 6.4 6.3 6.4 5.7 5.9 5.8 6.0 5.9 5.9 6.1 5.6 5.8
5-COOH-S-2200 8.0 7.7 7.8 7.4 7.3 7.4 79 75 7.7 79 7.5 7.7
MCBX 0.3 0.5 0.4 0.5 0.5 0.5 04 0.8 0.6 1.0 0.7 0.8
S-2200 69.9 69.4 696 | 68.2 691 68.7] 658 672 665 || 696 67.0 683
Other unknowns® 0.4 0.0 0.2 0.6 0.5 0.6 14 15 1.4 0.9 0.5 0.7
Total 85.0 838 844 | 8.4 833 829814 833 824 || 854 812 833

1) Duplicate samples were analyzed at each timepoint.

2) There were atotal of 3 unknowns observed during the aerobic phase (0-34 DAT), the highest individual unknown was 1.0% of the AR. There were a total
of 6 unknowns observed during the anaerobic phase (41-363 DAT), the highest individual unknown was 0.6% of the AR.

NA = Not analyzed
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Table 28. Summary of the mass balance data for the anaerobic soil study soil-bound activity as
percent of applied radioactivity

Percent of applied radioactivity in the PES
Sample ID RB 30D-28 SB 41D-56 RP 41D-81 RP 363D-88
Starting Sediment-
bound (PES) 5.0 7.1 117 9.9
Dismembrator extract' 15 1.4 1.2 0.9
Humin (PFD) 15 2.2 3.9 3.6
Humic acid (HA) 0.9 1.3 2.8 2.7
Fulvic acid (FA) 1.2 1.6 3.2 2.1
FA organosoluble 0.8 0.8 1.4 0.8
FA aqueous 0.4 0.7 1.7 1.2
Total recovery2 5.1 6.5 112 9.3
Mass balance (%) 100.8 91.4 954 94.6
1) Selected sediment-bound residues (PES) were sequentially subjected to a dismembrator extraction (5/1

methanol/0.5M HCI, 15 minute pulsing) prior to a final Humin, Humic acid, Fulvic acid fractionation.
2) Total recovery = Dismembrator extract + Humin + Humic acid + Fulvic acid
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Table 29. Radioactivity released from the anaerobic soil PES by Dismembrator extraction as
percent of applied radioactivity

Percent of applied ra:dioac’[ivity1
Sample ID RB 30D-28 SB 41D-56 RP 41D-81 RP 363D-88
DMP NA NA 0.0 0.0
De-Xy-S-2200 0.0 0.0 NA NA
Dx-CA-S-2200 0.0 0.0 NA NA
2-COOH-S-2200 0.0 0.0 0.0 0.2
5-COOH-S-2200 0.4 0.0 0.2 0.0
MCBX 0.4 0.1 0.0 0.0
S-2200 0.4 0.7 0.3 0.3
Other unknowns 0.4 0.5 0.8 0.4
Total 15 1.4 1.2 0.9

1) Duplicate samples were analyzed at each timepoint. A dismembrator extraction was conducted on PES prior to
a final Humin, Humic acid, Fulvic acid fractionation.
NA = Not applicable
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Table 30. Decline of S-2200 under anaerobic conditions in water and soil
S-2200 rate estimate - Pseudo first order assumed (w/o fractionation S-2200)
RB label (combined soil extracts or soil extract plus water residues)
Exposure time S-2200 In(S-2200) K (hr'l) t1/2 (hrs) |t1/2 (days)[t1/2 (years) R’
remaining
Days Hours (%)
Aerobic Phase -0.0003692 1877.2 78.2 0.21] 0.9961
0 0 994 4.5989
14 336 89.1 4.4896
30 720 76.2 4.3338
Anaerobic Phase -0.0000083 83373.0 3473.9 9.51] 0.6953
0 0 76.2 4.3338
7 168 74.8 4.3154
14 336 75.3 4.3212
33 792 75.7 4.3270
56 1344 72.0 4.2768
124 2976 74.8 4.3153
229 5496 71.6 4.2706
334 8016 70.6 4.2573
S-2200 rate estimate - Pseudo first order assumed (w/o fractionation S-2200)
SB label (combined soil extracts or soil extract plus water residues)
Exposure time S-2200 In(S-2200) K (hr) | t12 (hrs) [t1/2 (days)|tl/2 (years) R’
remaining
Days Hours (%)
Aerobic Phase -0.0002413 2872.0 119.7 0.33] 0.9997
0 0 94.1 4.5442
15 360 86.0 4.4545
34 816 77.3 43471
Anaerobic Phase -0.0000157 44069.3 1836.2 5.03] 0.7956
0 0 77.3 43471
7 168 739 4.3024
14 336 71.1 4.2639
30 720 72.7 4.2866
56 1344 72.1 42782
119 2856 69.7 4.2440
232 5568 66.7 4.2003
329 7896 66.3 4.1939
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Table 30 (continued). Decline of S-2200 under anaerobic conditions in water and soil
S-2200 rate estimate - Pseudo first order assumed (w/o fractionation S-2200)
RP label (combined soil extracts or soil extract plus water residues)
Exposure time S-2200 In(S-2200) K (hr’l) t1/2 (hrs) |t1/2 (days)[t1/2 (years) R’
remaining
Days Hours (%)
Aerobic Phase -0.0003661 1892.7 78.9 0.22] 0.9867
0 0 98.3 4.5883
15 360 83.5 4.4253
34 816 72.8 4.2872
Anaerobic Phase -0.0000069] 100486.8 4187.0 11.46] 0.5241
0 0 72.8 42872
7 168 69.2 4.2370
14 336 715 4.2697
30 720 69.7 4.2439
56 1344 69.6 4.2432
119 2856 68.7 4.2290
232 5568 66.5 4.1968
329 7896 68.3 4.2236
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FIGURES

Figure1l. Schematic representation of the aerobic incubation apparatus showing locations of
the soil sample and volatiles traps. The units were placed in an incubation chamber at 20 + 2 °C
and in the dark.

Adrtight [ncubation
Chamber

Spal samples
waer 1ops [ [

H = W

S—

Airinfet  ——
| ]

| = Inlet trap, filled with water (humidification)

2 = Outlet trap filled with tetraglyme {organic volatiles trap) Vacuum Pump
3 = Qutlet trap Wa. 1, Glled with 0.5 M NaOH (C0: capture) |:] and Airflow

4 = Outlet trap No. 2, filled with 0.5 M NaOH {CO- capture) Controllers

Air outlet



Valent U.S.A. Corporation

Valent Project No. VP-37166 Page 101

Figure 2. A schematic of the anaerobic incubation apparatus (biometer flask) showing the two
chambers housing the test system and the NaOH solution used to absorb evolved CO,.

Also shown isthe syringe valve used for the anaerobic treatment application and
headspace gas sampling

Syringe valve

NaQOH
Solution
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Figure 3. Summary of aerobic sample processing procedure
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Figure 4. Summary of anaerobic sample processing procedure
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Figure5. Flowchart summary of PES residues fractionation
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Figure 6. Summary of water, soil extracts, volatiles and soil-bound radioactivity for the RB
anaerobic soil study (aerobic phase ended at 30 days)
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Figure7. Summary of water, soil extracts, volatiles and soil-bound radioactivity for
SB anaerobic soil study (aerobic phase ended at 34 days)

100
—e— Soil-Bound
—m— Soil Extractable
—A— Water Phase
_ 80 - —— Total Volatiles
s
I3
I
i 60
©
©
o
©
Q
% 40
<
©
N
20 “/‘/‘_—A/_/‘\A
4 - i N
O ‘ : : T T T T T T T T T

0O 30 60 90 120 150 180 210 240 270 300 330 360
Time after Application (Days)



Valent U.S.A. Corporation
Valent Project No. VP-37166 Page 107

Figure8. Summary of water, soil extracts, volatiles and soil-bound radioactivity for
RP anaerobic soil study (aerobic phase ended at 34 days)
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Figure9. Dissipation of S-2200 from the soil phase of the three anaerobic soil studies -
neutral and acidic Extracts (aerobic phase ended at 30 or 34 days)
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Figure 10. Dissipation of S-2200 from the water phase of the three anaerobic soil studies
(aerabic phase ended at 30 or 34 days)
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Figure 11. Dissipation of S-2200 from the three anaerobic soil studies (total soil extracts and
water extracts combined (aerobic phase ended at 30 or 34 days)
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Figure 12. Formation and decline of S-2200 degradates in the soil of the RB anaerobic soil study
- neutral and acidic extracts (aerobic phase ended at 30 days)
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Figure 13. Formation and decline of S-2200 degradates in the water phase of the RB anaerobic
soil study - (aerobic phase ended at 30 days)
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Figure 14. Formation and decline of S-2200 degradatesin RB anaerobic soil study (total soil
extracts and water extracts combined) - (aerobic phase ended at 30 days)
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Figure 15. Formation and decline of S-2200 degradates in the soil of the SB anaerobic soil study
- neutral and acidic extracts (aerobic phase ended at 34 days)
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Figure 16. Formation and decline of S-2200 degradates in the water phase of the SB anaerobic
soil study - (aerobic phase ended at 34 days)
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Figure 17. Formation and decline of S-2200 degradatesin SB anaerobic soil study (total soil
extracts and water extracts combined) - (aerobic phase ended at 34 days)

14
—— De-Xy-S-2200
12 - —&— Dx-CA-S-2200
—e— 2-COOH-S-2200
10 - —x—5-COOH-S-2200
—x— MCBX
8 ]

% of Applied Radioactivity

0 30 60 90 120 150 180 210 240 270 300 330 360

Time after Application (Days)



Valent U.S.A. Corporation
Valent Project No. VP-37166

Page 117

Figure 18. Formation and decline of S-2200 degradates in the soil of the RP anaerobic soil
study - neutral and acidic extracts (aerobic phase ended at 34 days)
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Figure 19. Formation and decline of S-2200 degradates in the water phase of the RP anaerobic
soil study - (aerobic phase ended at 34 days)
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Figure 20. Formation and decline of S-2200 degradatesin RP anaerobic soil study (total soil
extracts and water extracts combined) - (aerobic phase ended at 34 days)
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Figure 21. Proposed anaerobic soil degradation pathway of S-2200
(Compounds were primarily formed during the aerobic phase)
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Appendix A. Study Protocol, Amendments and Deviations
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Valent Proincal WP-37165

Z

VALENT US.A, CORPORATION
Protecol Amendment Mo, |
FPreotogel Namber:  VP-371464
Sty Title: S<Z200; Anacsobic Soil Melabolism Stody
Natwre of Amendment: Change Spensor Representative,

Reason for the Amendment: The Sponsor Repeesentative retired,

Dreseriptbon uf the Amendment: Chanpe Sporsor Bepresentslive Seciion 5.3

Spmssr RepresemtntiveTest Facility Manager

Richard Allen, Pl

Mannger, Valenl Technical Center
6360 Trinaty Court

Crablin, Ca 4568

L5

Telephone: (923) %48-2934
E=mnail; rallefvalent.com

IMPACT ONSTUDNYY: Mone,

AMENDMENT LOCATION: Section 5.3

APFROVED BY:

AT ¥ ohiz
Dir. Kirk Gohre Chate
Etudy Dhirector

Yakent 17,54, Corpomtian

QLUM : "i,llﬂrl_

Dr, Richard Allen” Dete
Sponsor's RepresantmiveTest Facility Managament
Wabent 184 Corpomation

Pege | off |
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WValeni Prosocol VP-37185d Fage |

Valent I'SA Corporation
Frotecol Deviation Mo, 1

Proteeol Mumber: YVP-3T168

Sty Tikle; E-2200 Anserobic Soil Metaboliam Stuly

Mutore of Doviations: Address several devintians from the protcol.

) Table | of the protocol states thed o microband omalysis will be dose midway
through the anaceabic phase. B)  Section 7.4 of the protscol siates thar soil
charmeterization would be done by FAQ and USDA classifications. ¢) Section 8 of the
prodocol siates that the sofll would be waterlogged witk “sterile HPLC grade water
(mitrngen purged)”. d) Section £9.2 siated that e cxoadation-reduction pofential of
thes water will be messurad, It was ol done. &) Section 14 siates that there would be 3
in process audits; Owly two s dans,

Reason for the Deviations:

a) Tt wes decided that & microbial analysis during the rensition phose (2erphiz to
shcxis i mmactohic) wailld be of imied valus,

by Apvise does not perform a FAD classfization, insead chameterizations wers done
by Istemational, German BBA ad USDA clossifications,

£} The sails were waterlogzed with sterile HPLC prade water then the whole syslem
Was mtiogen purged.

d) The measurement was nol necessary,

€) Similar in process audits were done on concurmant 3-22000 Efate studies.

Impact on Siady: Mo,
Deviation Locaiiona: Table 1, Scctvons 7.4, B mmd 8.9,2,

Ackaowledged by:

M SR F el iy
Kirk Gahee, Ph.D, Date
Stmdy Drirecior
Valant USA Corporation
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Valetst Technical Center YALENT"
6560 Trinity Court

Dublin, CA 0456%- 2628

(975) 2562 71K

FAX (925} G48-200]

CERTIFICATE OF QUALITY
ANALYTICAL REFERENCE STANINARDS

Product:  [e-Xae5-2HK)

Lot#:  AS 22642

Ponity:  H9.5%

Date of Analveis:  Julv 26, 20110

Exparation Dats: Juls 26, 2001

Eiorage Cosdittions:  Under nitropen in freerer
Cheractesization of this Analvical Reference Standard was performed in compliance with EPA
FIFELA Good Lahorstary Practices Siwndinds (40 CFR, 160, Aapus 17, 1980). Cherscierization data

ord & sub-sample of this material are archived st the Valent Technical Center, 6580 Trizity Coun,
Dublin, CA 94568,

Saimple Archive Mamber  V-Arc- HES

Recorls reflecting method of fabricasion or souree of supply are maintained at the Yalent Techmical
Cieniter, Dublin, CA,

Manufacturer’s Banple Idendity: Sumitomo Lot CTSIS00]

Tubm . Wiktiingten, DATE: Augast 10, 2010
' Anakytical &ﬁiﬂ !
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Valent Tochnical Conter YALENT®
G560 Trimty Courd

Dublin, CA S4568-2628

{915} 256-2700

FAX (525) ME-2901

CERTIFICATE OF QUALITY
ANALYTICAL REFERENCE STANDARDS

Produoct: L S X0

Lot #: A8 2269
Puordty: 1%

Datenf Analyes:  [uly 28, 2000

Expiraticn [ate: Il 28 2001

Storape Conditions;  Llndes nitrogen m freeser
Charactenzabiom of ths Analytical Belfiresee Stendend was performed in compliances with EPA
FIFR.A Good Laboratory Practices Standards (40 CFR. 160, Angus 17, 1989, Chamcterization data

url & sub-sample of this materin] are archived al the Valent Technical Cester, 8360 Trinaty Courd,
Dublin, CA Bd568

Sample Archive Mamber:  Velire. 2004

Recands rellectrng mathad of fabreation or source of supply ore maintaned g e Vakent Technieal
Center, Duablin, CA.

Blanufacturer’s Sample ILl:n[il_',l: Sumtimmne Lot CTR0&031

Jaln €. Whittiagion, %‘mm DATE: August 10,2010
-  Analytical
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YValen Technieal Cepter w
6560 Trinity Coart

[ublin, O S456K-T628

{925) 256-2 100

Fads (525) 948-2901

CERTIFICATE OF QUALITY
ANALYTICAL REFERENCE STANDARDS

Producs:  Z2-O00H.5-2200

Loa#® AS 2GR
Pomly:  25,0%

Diate of’ Anabyss: July 28 210
Exparatien Datea: Iuls 28, 2001
Siorage Conditoms:  Under nitrogen m_freaser
Charassenzation of this Analytical Reference Standand was perfommed in compliance with EPPA

FIFR.A Good Laboretory Practices Standards (40 CFR, 160, Sapast 17, 1989, Characierization dats
und o subesamplie of this matenal are archived o the Yalent Techoiss! Cender, $5080 Trinity Counl,

Lrublen, A 94305,

Lample Archive Number:  W-Are-2083

Records reflecting method of Bhmcation of source of supply are maintainsd 2t the Valeni Technical
Center, Dublin, Ca

Menufpeturer’s Sample [dentity: Sumiioma Lot 252-0H-60-2

Toho ., Whittington, mw DATE: August 10,2000
Aralytical CQhemisi &
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Vatan! Techaucal Centir m*
S50 Trinity Coart

Drablim, CA B4565-26328

{925) 256-210

Fak (925 948-24901

CERTIFICATE OF QUALITY
ANALYTICAL REFERENCE STANDARIS

Pracust:  324000H-5- 2200

Lmdr AS I267g

Purit: LGS

Cate of Analysis:  Julv 28 2010

Expraticon Diate; July 28, 2001

Storege Comfitions:  Under nilogm in freezer

Charactenzation of this Analwical Refes¢nce Standard was performed in compliaznee with EPA
FIFRA Good Laboratery Practices Standards (40 CFR, 160, August 17, 1980), Charncierization dota
nnd & mh-ﬁmph: of this muterial ore archived o the Valent Technacal Center, &560 Trimty Loard,

[rublin, CA 94568,
Sample Archive Mumber:  V.Are-2002

Recands reflecting methad of fabrication or sowce of supply are mantained ot the Valem Technical
Center, Dublin, CA.

Manuacimer's Sample Jdeatity: Sumitomoe Lot 252-00]-55-2

lahn €. Whittingtan, O, > Ei?* DATE: st 10,2010
Adlscal Cheiist
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YALENT®
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Valent Technical Center YALENT"

6560 Trinity Coiort
[rublin, CA S4568-26%
(925) 256-2710

FAN (025) 0482801

CERTIFICATE OF QUALITY
ANALYTICAL REFERENCE STANDARDS

Product:  S-2200

Lot#r  AS2I61a
Purity:  $0.6%

Date of Analyas: Igly B, 2010

Expiratien Date: July 82011

Siorags Conditions:  Linder nitrogen i freeses
Chararierizanon of thie Analyical Refesence Stmdard was performed in compliance with ERa
FIFELA Geod Laboraory Practices Sandends (40 CFR, 160, Aupust 17, 1989), Chareterization data

ard @ mib-sumple of this muterial ore mrohived ot the Valenl Technical Cemter, 6560 Trinity Courl,
Drublin, CA 94568

Smmple Archive Bumber: VoA 207D

Eeconis reflecting metkod of fubrication or source of Supply are niainlamed st the Valent Technical
Ceter, Bublin, CA,

Marudfacturer’s Sample fdentin: Sumitomo Lot 081 103G

John C. Whittiaglen,
Anslytienl Chemist 1

DATE: Julv 13, 2010
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Certificate of Analysis

Profutt N

Product Numbar
Produst Brand
CAS Numibes
Modocular Formula
Medocular Weight

TEST
Appsamance {Gobor)
Appeamnce [Fom)

Infrared spootrum
Purity G5
Speadicmian Dabs:

Miﬁ?ﬁg

Baubarg Fajkal, Supandeor

Cwnliry Connal

Bfiheniiome Weasansis LISA,

ZETimetriphanal,
a5

orFaa0e
ALORICH
Se-ET-4
(EHyLEH;EH

12216

SPECIACATIIN

Wiita Lo OIT-\Whila

Caorloms o Rnguinimirts
Peecdles, Firars, Gryalais, Flakas or
Cryasing

F ks

Corlorme o Sleachea

eEED T

LOT MKAAZIZE RESULTS
Wi
Crystals

Gonfoms:
.0 %
LA 20

Page | of 1
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Appendix C. Soil Characterization Reports

LABORATORIES

AGVISE Soil Characterization Report

604 Highway 15 West
P.O. Box 510
Northwood, ND 58267

(701) 587-6010
FAX (701) 587-6013

email: agvise@polarcomm.com

Homepage: www.agvise.com

Submitting firm = VALENT USA

Protocol or Study No = V-05-37114

Sample ID. = VIC-7-09A 0-3"

Trial ID. = NA

Date Received = 10-7-09%

Date Reported = 10-19-2009

AGVISE Lab No 09-1237
Percent Sand 26
Percent Silt 49
Percent Clay 25
USDA Textural Clasg (hydrometer method) Loam
Percent Sand 45
Percent Silt 30
Percent Clay 25
International Text. Class (hyd. method) Clay Loam
Percent Sand 23
Percent Silt 52
Percent Clay 25
German BBA Texture (hydrometer method) Silty Loam
Bulk Density (disturbed) gm/cc 1.08
Cation Exchange Capacity {(meqg/100 g) 8.7
% Moisture at 1/10 Bar 27.0
% Moisture at 1/3 Bar 21.3
% Moisture at 15 Bar 9.8
% Organic Matter--Walkley Black 2.0
pPH in 1:1 soil:water ratio 6.9
Olsen Phosphorus (ppm) 8
Total Nitrogen (Analyzer) (%) 0.12
Soluble Salts (mmhos/cm) 0.20

Agricultural Testing
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Appendix C. Soil Characterization Reports

604 Highway 15 West
PO. Box 510
Northwood, ND 58267

(701) 587-6010
LABORATORIES FAX (701) 587-6013

email: agvise@polarcomm.com
i . . Homepage: www.agvise.com
AGVISE Soil Characterization Report (page 2)

Submitting firm = VALENT USA

Protocol or Study No = V-09-37114

Sample ID. = VIC-7-09A 0-3"

Trial ID. = NA

Date Received = 10-7-09

Date Reported = 10-19-2009

AGVISE Lab No 09-1237

Base Saturation Data
Cation Percent ppm

Calcium 52.4 907
Magnesium p 7 g 180
Sodium 0.3 7
Potassium 1.3 45
Hydrogen 28.7 25

These tests were completed in compliance of 40 CFR Part 160.

ol 1Y/ o /r0log
Larry Wikoff ' ¢ Date

Analytical Investigator

Agricultural Testing
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Appendix D. Test Substance Radiochemical Purity and Dosing Solution Data

HPL C analysis of [benzyl-*C]S-2167 (S-2200 R-isomer, RB) dosing solution (401G) - Radio
and UV chromatograms
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Appendix D. Test Substance Radiochemical Purity and Dosing Solution Data

HPLC analysis of [benzyl-1*C]S-2354 (S-2200 S-isomer, SB) dosing solution (400D) — Radio
and UV chromatograms
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Appendix D. Test Substance Radiochemical Purity and Dosing Solution Data

HPL C analysis of [phenoxy-*C]S-2167 (S-2200 R-isomer, RP) dosing solution (404D) — Radio
and UV chromatograms
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Appendix E  [benzyl-**C]S-2167 (S-2200 R-isomer, RB) HPLC Chromatograms

Item #1. Radioactive and UV HPLC chromatograms for RB-ODAT-48N — 0 DAT neutral soil
extract. Sample represents 100.9% of the applied dose. Cold standards co-injected.
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Appendix E

[benzyl-*C]S-2167 (S-2200 R-isomer, RB) HPLC Chromatograms

Item #2. Radioactive and UV HPLC chromatograms for RB-30DAT-28N — 30 DAT neutral
soil extract. Sample represents 81.6% of the applied dose. Cold standards co-injected.
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Appendix E  [benzyl-**C]S-2167 (S-2200 R-isomer, RB) HPLC Chromatogram

Item #3 Radioactive and UV HPLC chromatograms for RB-30DAT-28A — 30 DAT acidic soil
organic extract. Sample represents 17.0% of the applied dose. Cold standards co-injected.
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Appendix E  [benzyl-*C]S-2167 (S-2200 R-isomer, RB) HPLC Chromatogram

Item #4. Radioactive and UV HPLC chromatograms for RB-364DAT-36N — 364 DAT neutral
soil extract. Sample represents 50.6% of the applied dose. Cold standards co-injected.
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Appendix E  [benzyl-*C]S-2167 (S-2200 R-isomer, RB) HPLC Chromatogram

Item #5 Radioactive and UV HPLC chromatograms for RB-364DAT-36A — 364 DAT acidic soil
organic extract. Sample represents 21.8% of the applied dose. Cold standards coinjected.
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Appendix E

[benzyl-*C]S-2167 (S-2200 R-isomer, RB) HPLC Chromatogram

Item #6. Radioactive and UV HPLC chromatograms for RB-364DAT-36W — 364 DAT water
phase. Sample represents 22.5% of the applied dose. Cold standards coinjected.
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Appendix E  [benzyl-**C]S-2167 (S-2200 R-isomer, RB) HPLC Chromatogram

Item #7 Radioactive and UV HPLC chromatograms for RB-30DAT-28D —30 DAT
dismembrator released extract. Sample represents 1.5% of the applied dose. Cold standards
coinjected. Compounds observed: S-2200, MCBX, hint of 5-COOH.
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Appendix F  [benzyl-**C]S-2354 (S-2200 Sisomer, SB) HPLC Chromatograms

Item #1. Radioactive and UV HPLC chromatograms for SB-ODAT-50N — 0 DAT neutral soil
extract. Sample represents 100.9% of the applied dose. Cold standards co-injected.
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Appendix F

[benzyl-*C]S-2354 (S-2200 S-isomer, SB) HPLC Chromatograms

Item #2 Radioactive and UV HPLC chromatograms for SB-34DAT-54N — 34 DAT neutral soil
extract. Sample represents 76.2% of the applied dose. Cold standards co-injected.
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Appendix F [benzyl-**C]S-2354 (S-2200 S-isomer, SB) HPLC Chromatograms

Item #3. Radioactive and UV HPLC chromatograms for SB-34DAT-54A — 34 DAT acidic
soil organic extract. Sample represents 17.8% of the applied dose. Cold standards co-
injected.
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Appendix F [benzyl-**C]S-2354 (S-2200 S-isomer, SB) HPLC Chromatograms

Item #4 Radioactive and UV HPLC chromatograms for SB-363DAT-60N — 363 DAT neutral
soil extract. Sample represents 43.8% of the applied dose. Cold standards coinjected.
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Appendix F [benzyl-**C]S-2354 (S-2200 S-isomer, SB) HPLC Chromatograms

Item #5. Radioactive and UV HPLC chromatograms for SB-363DAT-60A — 363 DAT acidic
soil organic extract. Sample represents 23.1% of the applied dose. Cold standards coinjected.
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Appendix F [benzyl-**C]S-2354 (S-2200 S-isomer, SB) HPLC Chromatograms

Item #6 Radioactive and UV HPLC chromatograms for SB-363DAT-60W — 363 DAT water
phase. Sample represents 22.3% of the applied dose. Cold standards coinjected.
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Appendix F [benzyl-**C]S-2354 (S-2200 S-isomer, SB) HPLC Chromatograms

Item #7. Radioactive and UV HPLC chromatograms for SB-41DAT-56D —41 DAT
dismembrator released extract. Sample represents 1.4% of the applied dose. Cold standards
coinjected. Compounds observed: S-2200, hint of MCBX.
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Appendix G [phenoxy-'%C]S-2167 (S-2200 R-isomer, RP) HPLC Chromatograms

Item #1. Radioactive and UV HPLC chromatograms for RP-ODAT-74N — 0 DAT neutral soil
extract. Sample represents 102.1% of the applied dose. Cold standards co-injected.
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Appendix G

[phenoxy-*C]S-2167 (S-2200 R-isomer, RP) HPLC Chromatograms

Item #2 Radioactive and UV HPLC chromatograms for RP-34DAT-78N — 34 DAT neutral soil
extract. Sample represents 71.2% of the applied dose. Cold standards co-injected.
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Appendix G [phenoxy-**C]S-2167 (S-2200 R-isomer, RP) HPLC Chromatograms

Item #3 Radioactive and UV HPLC chromatograms for RP-34DAT-78A — 34 DAT acidic soil
organic extract. Sample represents 14.4% of the applied dose. Cold standards coinjected.
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Appendix G

[phenoxy-1%C]S-2167 (S-2200 R-isomer, RP) HPLC Chromatograms

Item #4. Radioactive and UV HPLC chromatograms for RP-363DAT-84N — 363 DAT neutral
soil extract. Sample represents 43.7% of the applied dose. Cold standards coinjected.
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Appendix G [phenoxy-'%C]S-2167 (S-2200 R-isomer, RP) HPLC Chromatograms

Item #5 Radioactive and UV HPLC chromatograms for RP-363DAT-84A — 363 DAT acidic soil
organic extract. Sample represents 24.3% of the applied dose. Cold standards coinjected.
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Appendix G [phenoxy-*C]S-2167 (S-2200 R-isomer, RP) HPLC Chromatograms

Item #6 Radioactive and UV HPLC chromatograms for RP-363DAT-84W — 363 DAT water
phase. Sample represents 17.4% of the applied dose. Cold standards coinjected.
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Appendix G [phenoxy-*C]S-2167 (S-2200 R-isomer, RP) HPLC Chromatograms

Item #7 Radioactive and UV HPLC chromatograms for RP-363DAT-88D — 363 DAT
dismembrator released extract. Sample represents 0.9% of the applied dose. Cold standards
coinjected. Compounds observed: S-2200, hint of 2-COOH.
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Appendix H Confirmation Data: 2D TLC, Chiral HPLC.

Figure 1 — 2D TLC Radiochromatogram for R-[Benzyl-**C]S-2167 water fraction (364 DAT)
fraction. Sample co-spotted with cold stds. First direction. Chloroform:Methanol: TFA
(90:10:0.1); Second direction. Toluene:Ethyl acetate:Acetic acid (5:7:1). Sample represents
23% of the dose. Confirms S-2200 (48% of plate activity), Dx-CA (13%), 2-COOH-S-2200
(13%) and 5-COOH-S-2200 (17%).

Probocsl ko W-08-37 166, TLE: K1215104, RE-3640-38Wc
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Appendix H Confirmation Data: 2D TLC, Chiral HPLC.

Figure 2 — 2D TLC Radiochromatogram for R-[Benzyl-**C]S-2167 neutral fraction (364 DAT)
fraction. Sample co-spotted with cold stds. First direction. Chloroform:Methanol: TFA
(90:10:0.1); Second direction. Toluene:Ethyl acetate:Acetic acid (5:7:1). Sample represents
51% of the dose. Confirms S-2200 (92% of plate activity), Dx-CA (2%), 2-COOH-S-2200 (2%),
5-COOH-S-2200 (3%) and MCBX (0.3%).

Frogocel Mo, W-08=3T166 TLC: K1215108, RE-3840-36Mc
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Appendix H Confirmation Data: 2D TLC, Chiral HPLC.

Figure 3 — 2D TLC Radiochromatogram for R-[Benzyl-**C]S-2167 acidic fraction (364 DAT)
fraction. Sample co-spotted with cold stds. First direction. Chloroform:Methanol: TFA
(90:10:0.1); Second direction. Toluene:Ethyl acetate: Acetic acid (5:7:1). Sample represents
22% of the dose. Confirms S-2200 (83% of plate activity), Dx-CA (0.4%), 2-COOH-S-2200
(1%), 5-COOH-S-2200 (4%) and MCBX (0.9%).

Frotocol Moo V-DS-37 166, TLS: K1215106, RB-3640-3540¢
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Appendix H Confirmation Data: 2D TLC, Chiral HPLC.

Figure 4 — 2D TLC Radiochromatogram for S[Benzyl-**C]S-2354 water fraction (363 DAT)
fraction. Sample co-spotted with cold stds. First direction. Chloroform:Methanol: TFA
(90:10:0.1); Second direction. Toluene:Ethyl acetate: Acetic acid (5:7:1). Sample represents
22% of the dose. Confirms S-2200 (38% of plate activity), 2-COOH-S-2200 (15%), 5-COOH-S-
2200 (17%), Dx-CA-S-2200 (18%) and MCBX (1%, faint).
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Appendix H Confirmation Data: 2D TLC, Chiral HPLC.

Figure 5 — 2D TLC Radiochromatogram for S[Benzyl--*C]S-2354 neutral fraction (363 DAT)
fraction. Sample co-spotted with cold stds. First direction. Chloroform:Methanol: TFA
(90:10:0.1); Second direction. Toluene:Ethyl acetate: Acetic acid (5:7:1). Sample represents
44% of the dose. Confirms S-2200 (91% of plate activity), 2-COOH-S-2200 (2%), 5-COOH-S-
2200 (3%), Dx-CA-S-2200 (2%) and MCBX (1%).
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Appendix H Confirmation Data: 2D TLC, Chiral HPLC.

Figure 6 — 2D TLC Radiochromatogram for S-[Benzyl-'“C]S-2354 acidic fraction (363 DAT)
fraction. Sample co-spotted with cold stds. First direction. Chloroform:Methanol: TFA
(90:10:0.1); Second direction. Toluene:Ethyl acetate: Acetic acid (5:7:1). Sample represents
23% of the dose. Confirms S-2200 (86% of plate activity), 2-COOH-S-2200 (1%), 5-COOH-S-

2200 (4%), Dx-CA-S-2200 (1%) and MCBX (2%).
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Appendix H Confirmation Data: 2D TLC, Chiral HPLC.

Figure 7 — 2D TLC Radiochromatogram for R-[Phenoxy-*C]S-2167 water fraction (363 DAT)
fraction. Sample co-spotted with cold stds. First direction. Chloroform:Methanol: TFA
(90:10:0.1); Second direction. Toluene:Ethyl acetate: Acetic acid (5:7:1). Sample represents
17% of the dose. Confirms S-2200 (54% of plate activity), 2-COOH-S-2200 (19%) and 5-
COOH-S-2200 (21%).
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Appendix H Confirmation Data: 2D TLC, Chiral HPLC

Figure 8 — 2D TLC Radiochromatogram for R-[Phenoxy-'“C]S-2167 neutral fraction (363 DAT)
fraction. Sample co-spotted with cold stds. First direction. Chloroform:Methanol: TFA
(90:10:0.1); Second direction. Toluene:Ethyl acetate: Acetic acid (5:7:1). Sample represents
44% of the dose. Confirms S-2200 (93% of plate activity), 2-COOH-S-2200 (3%), 5-COOH-S-
2200 (4%) and MCBX (0.4%).

Praleco Ho 09 100068 128 BEEOE SE00H0 L EL R




Valent U.S.A. Corporation
Valent Project No. VP-37166 Page 188

Appendix H Confirmation Data: 2D TLC, Chiral HPLC

Figure 9 — 2D TLC Radiochromatogram for R-[Phenoxy-'“C]S-2167 acidic fraction (363 DAT)
fraction. Sample co-spotted with cold stds. First direction. Chloroform:Methanol: TFA
(90:10:0.1); Second direction. Toluene:Ethyl acetate: Acetic acid (5:7:1). Sample represents
24% of the dose. Confirms S-2200 (88% of plate activity), 2-COOH-S-2200 (1%), 5-COOH-S-
2200 (6%) and MCBX (1%).
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Appendix H Confirmation Data: 2D TLC, Chiral HPLC

Item #10. Chiral Radioactive and UV HPLC chromatograms for RB-364DAT-37N — 364 DAT
neutral soil extract. Sample represents 47% of the applied dose. Cold standards coinjected. No
isomerization of S-2200 detected.
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Appendix H Confirmation Data: 2D TLC, Chiral HPLC

Item #11. Chiral Radioactive and UV HPLC chromatograms for RB-364DAT-37A — 364 DAT
acidic soil organic extract. Sample represents 21% of the applied dose. Cold standards
coinjected. No isomerization of S-2200 detected.
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Appendix H Confirmation Data: 2D TLC, Chiral HPLC

Item #12. Chiral Radioactive and UV HPLC chromatograms for SB-363DAT-73N — 363 DAT
neutral soil extract. Sample represents 46% of the applied dose. Cold standards coinjected. No
isomerization of S-2200 detected. Hint of SMCBX detected.
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Appendix H Confirmation Data: 2D TLC, Chiral HPLC

Item #13. Chiral Radioactive and UV HPLC chromatograms for SB-363DAT-37A — 363 DAT
acidic soil organic extract. Sample represents 24% of the applied dose. Cold standards
coinjected. No isomerization of S-2200 detected.
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Appendix H Confirmation Data: 2D TLC, Chiral HPLC

Item #14. Chiral Radioactive and UV HPLC chromatograms for RP-363DAT-84N — 363 DAT
neutral soil extract. Sample represents 44% of the applied dose. Cold standards coinjected. No
isomerization of S-2200 detected.
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Appendix H Confirmation Data: 2D TLC, Chiral HPLC

Item #15. Chiral Radioactive and UV HPLC chromatograms for RP-363DAT-84A — 363 DAT
acidic soil organic extract. Sample represents 24% of the applied dose. Cold standards
coinjected. No isomerization of S-2200 detected.
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Appendix |

Excel spreadsheet datafor 0, 30 and 364 DAT samples

Representative Data: ([benzyl-1*C]S-2167 (S-2200 R-isomer, RB) Exposure

Sample ID: R-Be-0D-48 S-2200 Anaerobic Soil Degradation Study (V-09-37166)
Label: [(R)-benzyl-C]S-2167 401G SA (dpmlug): 57151 Sampling Date: ~ 12/14/2009
DAT: 0 Soil: Baptistown, NJ (Penn Series - Loam)
Sample initial conditions and weights (before incubation) Sample parameters (after incubation)
Applied C (dpm) Applied™‘C-5-2200 (ppm)| _ Sail dry wt. (g) Init. water added (ml) pH Dissolved O, (ppm) [Redox potential (mV)
25568700 8.95 50 NA NA NA NA
Sample Headspace | Headspace| Headspace LSC Headspace injection Total sanple .
- % of applied
Headspace volume (mL)] injected Reference No. dpm headspace (dpm)
data NA NA NA NA NA NA
Evolved *CO, Trap NaOH Volume (mL) | Aliquot counted (rrl) LSC ref No. Aliquot dpm Trap dpm % of applied
data NA NA NA NA NA NA
Soil Phase Enpty Sanple & | Sample LSC Total dpm'total | dpm/g | Sample % of
data Tubewt. |tubewt (g) | Netwt. Reference No. oxidized (g)| oxidized dpm' applied
PES after neutral extraction 50.30 118.53 68.23 Y199-Y201 114 6083 5341 | 366592 143
Extragnon of the Sample Aliquot counted LSC Aliquot Sample % of applied
soil phase Vol. (mL) (mL) Reference No. dpm dpm
1st extract (neutral) 290 10 Y95-Y97 88965 25799850 100.90
2nd extract (acidic) NA NA NA NA NA NA
_Sample Bal ance 100, e Soil extract Post extraction soil Total
Biometer/beaker rinse PES Y%of appl.
NA NA NA 100.90 143 102.34

1) Total dpm corrected for the oxidation efficiency. NA = Not analyzed.

0.994
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Appendix |

Excel spreadsheet datafor 0, 30 and 364 DAT samples

Sample ID: R-Be-0D-48 S-2200 Anaerobic Soil Degradation Study (V-09-37166)
Label: [(R1-benzyl-*“C]S-2167 401G SA (dpmiugy): 57151 Sampling Date:
DAT: 0 Soil: 'Baptistown, NJ (Penn Series - Loam)

HPLC analysis Soil phase Total

0,
Compound ) 1st extract (neutral) 2nd extract (acidic) /"If]f :o'pl‘"
(minutes) Y%area dpm %appl. | Yarea dpm % appl.

De-Xy 0.00
Dx-CA 0.00
2-COCH 0.00
5-COCH 0.00
MCBX 0.00
34.10 0.83 214139 0.84 0.84
36.24 047 121259 0.47 047
S-2200, 39.39 98.70 25464452] 99.59 99.59
Total unknowns 131 131
2D TLC confirmation
Unknown Summary
Soil extract Unknowns: 131 % of applied
Total Unknowns 2 131 % of applied
Highest single Unknown 0.84 % of applied
Extraction Method

Neutral extraction: Extract the soil 2X with 150 niL of 9:1 (viv) acetone/water.

12/14/2009

Representative Data: ([benzyl-1*C]S-2167 (S-2200 R-isomer, RB) Exposure
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Appendix |

Excel spreadsheet datafor 0, 30 and 364 DAT samples

Representative Data: ([benzyl-1*C]S-2167 (S-2200 R-isomer, RB) Exposure

Sample ID: R-Be-30D-28 S-2200 Anaerobic Soil Degradation Study (V-09-37166)
Label: [(R-benzyl-*'C]S-2167 401G SA (dpmiug): 57151 Sampling Date: ~ 1/13/2010
DAT: 30 Soil: Baptistown, NJ (Penn Series - Loam)
Sample initial conditions and weights (before incubation) Sample parameters (after incubation)
Applied “*C (dpm) Applied™‘C-5-2200 (ppm)|  Sail drywt. (g) Init. water added (L) pH Dissolved O, (ppm) | Redox potential (mV)
25568700 895 50 NA NA NA NA
Sample Headspace | Headspace| Headspace LSC Headspace injection Total sample % of applied
(]
Headspace volume (mL){ injected Reference No. dpm headspace (dpm) ap
data NA NA NA NA NA NA
Evolved CO, Trap NaOH Volume (mL) | Aliquot counted (ml) LSC ref No. Aliquot dpm Trap dpm % of applied
data NA NA NA NA NA 176
Soil Phase Empty Sanple & | Sanyple LSC Total dpmtotal | dpm/ig | Sanple %of
data Tubewt. [tubewt (9) | Netwt. Reference No. oxidized (g)| _oxidized dpmt applied
PES after acidic extraction 50.06 118.74 68.68 Y715 Y717 153 28534 18625 | 1281751 501
Extragtlon of the Sample Aliquot counted LsC Aliquot Sanple %of applied
soil phase \ol. (mL) (mL) Reference No. dpm dpm
1st extract (neutral) 280 10 Y459-Y461 74505 20861400 81.59
2nd extract (acidic) 390 10 YA65-Y467 11261 4391790 17.18
acid partition (agueous) 36 10 Y618-Y620 969 34884 014
acid partition (organic) 340 10 Y612-Y614 12791 | 4348940 17.01
Sample Balan;e 00, “on, Soil extract Past extraction soil Total
Biometer/beaker rinse PES % of appl.
NA 176 NA 98.77 5.01 10554

1) Total dpm corrected for the oxidation efficiency. NA = Not analyzed.

0.998
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Appendix | Representative Data: ([benzyl-*C]S-2167 (S-2200 R-isomer, RB) Exposure

Excel spreadsheet datafor 0, 30 and 364 DAT samples

Sample ID; R-Be-30D-28 S-2200 Anaerobic Soil Degradation Study (V-09-37166)
Label: [(R-benzyl-*C]S-2167 401G SA (dpmiug : 57151 Sampling Date:
DAT: 30 Soil: Baptistown, NJ (Penn Series - Loam)

HPLC analysis Sail phase Total

0,
Compound (i) 1st extract (neural) 2nd extract (acidic) /"Iﬁfsa(f"“'
(minutes) Y% area dpm Yappl. | Yarea dpm % appl.

De-Xy-S, 15.88 185 385936] 1.51 151
16.26 161 70018 0.27 0.27
16.73,16.75 110 220475 0.90 271 117856]  0.46 136
Dx-CA, 17.47,17.48 213 444348| 1.74 554 240931 094 268
24.46 262 113942 0.45 045
26.20, 26.27 061 127255 0.50 191 83065 0.32 0.82
2-COCH, 28.89, 29.04 567 1182841 4.63 738 320952 1.26 5.88
5COCH, 31.32, 3147 707 1474901 5.77 15.69 682349 2.67 844
MCBX 0.00
37.33 114 237820 0.93 0.93
S-2200, 39.17, 39.36 80.44 16780910 65.63 62.54 2719827| 1064 76.27
Total unknowns 2.33 151 3.83
Unknown Summary
Soil extract Unknowns: 383 % of applied
Total Unknowns 5 383 % of applied
Highest single Unknown 136 % of applied

Extraction Method
Neutral extraction: Extract the soil 2X with 150 mL of 9:1 (v:v) acetonefwater.
Acidic extraction: Extract the soil 2Xwith 150 mL of 5:1 (v:v) acetone/0.1 MHCI. Rinse with 100 L acetone.

1/13/2010
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Appendix |

Excel spreadsheet datafor 0, 30 and 364 DAT samples

Representative Data: ([benzyl-1*C]S-2167 (S-2200 R-isomer, RB) Exposure

Sample ID: R-Be-30D-28 S-2200 Anaerobic Soil Degradation Study (V-09-37166)
Label: [(R)-benzyl-*C]S-2167 401G SA (dpmiug): 57151 Sampling Date; ~ 1/13/2010
DAT: 30 Soil: Baptistown, NJ (Penn Series - Loam)
Fractionation of the PES
Empty PES & Sample LSC Total dpm/total dpm/g Sample % of ppm
Soil material Tube wt. tube wt. Net wt. Ref. No. oxidized (g) | oxidized dpm applied
Post Extraction Soil 50.06 118.74 68.68 Y715-Y717 1.53 28534 18,625 | 1,281,751 5.01 0.449
Sample Aliquot counted LSC Aliquot Sample % of ppm
Val. (mL) (mL) Ref. No. dpm dpm applied*
Dismembrator extract 148 0.500 K162-K164 1,279 378,584 151 0.136
Sample LSC Mean Sample % of ppm
Net wt. Ref. No. dpm/g 2 dpm applied®
Humin 68.26 K230-K232 5537 377,956 151 0.135
Humic acid 2.98 K218-K220 72,653 216,506 0.87 0.077
NaOH Extract Sample Aliquot counted LSC Aliquot Sample % of ppm
Vol. (mL) (mL) Ref. No. dpm dpm applied*
Fulvic acid (FA) 168 0.500 K174K176 865 290,640 116 0.104
Fulvic acid -Organic 294 0.500 K186-K188 338 198,744 0.80 0.071
Fulvic acid -Aqueous 170 0.500 K198-K200 283 96,220 0.38 0.034
HPLC Analysis PES Sample Balance
Dismembrator Soil Extract Fulvic acid-Organic (Barely quantifiable) Fraction % of appl.
Compound (tg) % area dpm % of appl. ppm  |Comp. % area dpm % of appl.? ppm |Dismem. 151
3.43 10.23 38,729 0.15 0.014 242 19.61 38,974 0.16 0.014 [Humin 151
118 15.91 60,233 024 0.022 813 21.57 42,869 0.17 0.015 [Humic 0.87
De-Xy-S-2200 15.25 15.25 27.45 54,555 0.22 0.020 [FA 1.16
Dx-CA-S-2200
2-COOH-5-2200
5-COOH-S-2200, 33.25, 33.63 23.73 89,838 0.36 0.032 33.63 66,838 0.27 0.024
MCBX, 34.53 23.86 90,330 0.36 0.032
S-2200, 37.67 27.27 103,240 0.41 0.037
Unks 0.40
Total 5.06
*This value is corrected to account for the sample aliquots taken for oxidation ((68.68/(68.68-1.53)) = 1.023 100.8 % Recovery

2This is the corrected total dpm from the oxidation summary spreadsheet using the oxidation efficiency.
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Appendix | Representative Data: ([benzyl-*C]S-2167 (S-2200 R-isomer, RB) Exposure

Excel spreadsheet datafor 0, 30 and 364 DAT samples

Sample ID: R-Be-364D-36 S-2200 Anaerobic Soil Degradation Study (V-09-37166)
Label: [(R)-benzyl-"'C]S-2167 401G SA (dpm/iug): 57151 Sampling Date: 12/13/2010
DAT: 364 334 anaerobic Soil: 'Baptistown, NJ (Penn Series - Loam)
Sample initial conditions and weights (before incubation) Sample parameters (after incubation)
Applied ™C (dpm) | _ Applied*C (ppm) | Soil dry wt. () | Init. water (mL) | pHw [ pHs [O,(ppm)| Redox pot. (mV)
25568700 | 8.95 | 50 [ 95 | 897 | 877 0.06 | -192
Sample Headspacg Headspace [Headspace LSC| Headspace inject. Total sample .
o % of applied
Headspace Vol. (mL) | injected | Reference No. dpm headspace (dpm)
data 459 | 50 | K659 ] 229 | 2102 [ 0.01
Evolved **CO, [frap NaOH Volume (mLNig. counted (ml]  LSC ref No. Alig. dpm Trap dpm] % of applied
data 25 0.5 K661-K663 4718 235900 0.92
Aerobic Phase 1.76
Soil Phase Empty Sample & | Sample LSC Total |dpmftotal| dpm/g | Sample % of
data Tube wt. | tube wt. (g) | Net wt. | Reference No.gxidized (4 oxidized dpm* applied
PES after acidic ext. | 49.72 | 11943 [ 69.71 | K687-K689 [ 2.55 | 36130 | 14185 [ 1009039] 3.95
Extraction of the Sample Aliquot counted LSC Aliquot | Sample )
. % of applied
soil phase Vol. (mL) (mL) Reference No. | dpm dpm
1st extract (neutral) 295 0.5 K673-K675 21935 12941650 50.62
2nd extract (acidic) 397 0.5 K681-K683 7176 | 5697744 22.28
acid partition (aqueous) 26 0.5 K699-K701 470 24440 0.10
acid partition (organic) 316 0.5 K693-K695 8800 | 5561600 21.75
S I Aliquot counted LSC Aliguot | S: |
Water phase ample q iquo ample % of applied
\Vol. (mL) (mL) Reference No. dpm dpm
Water phase 89 0.5 K667-K669 32384 | 5764352 2254
Water phase conc. 2.50 0.020 K679 43479 | 5434875 21.26
Sam ple Balanf:e 100, o Water Phase Soil extract Post extraction soil Total
Biometer/beaker rinse PES % of appl.
0.01 2.68 0.01 22.54 72.90 3.95 102.09

1) Total dpm corrected for the oxidation efficiency. NA = Not analyzed. 0.980
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Appendix | Representative Data: ([benzyl-*C]S-2167 (S-2200 R-isomer, RB) Exposure

Excel spreadsheet datafor 0, 30 and 364 DAT samples

Sample ID: R-Be-364D-36

Label: [(R)-benzyl-**C]S-2167
DAT:

401G SA (dpm/ug):

364 334 anaerobiSoil:

57151

Sampling Date:
'Baptistown, NJ (Penn Series - Loam)

S-2200 Anaerobic Soil Degradation Study (V-09-37166)
12/13/2010

HPLC analysis Soil phase Total Water phase Total
1st extract (neutral) 2nd extract (acidic) % of appl. organic extract % of app_l.
Compound (tg) In soil water/soil
(minutes) % area dpm % appl. |% areal dpm | % appl. % area dpm [% appl.|

7.27 358 | 199105| 0.78 0.78 0.78
8.18 342 197141| 0.77 0.77
De-Xy 0.00
Dx-CA 17.28, 16.46 2.78 359778| 141 141 15.87 | 914803| 3.58 4.98
27.29 1.37 76194| 0.30 0.30 0.30
2-COOH 32.04,32.04,31.9p 3.79 490489] 192 | 251 | 139596 0.55 2.46 13.18 [ 759742 2.97 5.44
5-COOH 34.21, 34.20, 34.0p 4.63 599198| 2.34 | 6.79 | 377633] 1.48 3.82 17.74 [1022596| 4.00 7.82
MCBX 0.00
38.12, 38.80 228 | 126804| 0.50 0.50 295 170048| 0.67 1.16
S-2200 39.84, 39.90, 39.61] 88.80 11492185[ 44.95 | 83.47[4642268| 18.16 63.10 46.84 | 2700022| 10.56 | 73.66
Total unknowns 0.00 1.57 1.57 1.44 3.01
Unknown Summary
Soil extract Unknowns: 3 157 % of applied
Highest single soil Unknown 0.78 % of applied
Water Unknowns 2 144 % of applied
Highest single water Unknown 0.77 % of applied
Total Unknowns 4 3.01 % of applied
Highest single Unknown 1.16 % of applied

Extraction Method

Neutral extraction: Extract the soil 2X with 150 mL of 9:1 (v:v) methanol/water.
Acidic extraction: Extract the soil 2X with 150 mL of 5:1 (v:v) methanol/0.5 M HCI. Rinse with 100 mL methanol.
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Appendix J

Excel spreadsheet datafor O, 34 and 363 DAT samples

Sample ID:

S-Be-0D-50

S-2200 Anaerobic Soil Degradation Study (V-09-37166)

Representative Data: [benzyl-**C]S-2354 (S-2200 S-isomer, SB) Exposure

Label: [(S)-benzyl-*C]S-2354 400D SA (dpmiug): 51415 Sampling Date: ~ 12/1/2009
DAT: 0 Soil:  'Baptistown, NJ (Penn Series - Loam)
Sample initial conditions and weights (before incubation) Sample parameters (after incubation)
Aoplied **C (dpm) | Applied™‘C (ppm) | Soil dry wt. (g) | Init. water added (mL)]  pH  [Dissolved O (ppmjRedox pot. (mV)
22976400 | 894 [ 50 ] NA [ NA ] NA [ NA
Sample Headspace| HeadspacelHeadspace LSJ Headspace injection Total sample .
- % of applied
Headspace Vol. (mL) | injected | Reference No. dpm headspace (dpm)
data NA [ oNa | NA | NA | NA [ NA
Evolved “CO,  [lrap NaOH Volume (miANig. counted (ml LSC ref No. Alig. dpm Trap dpn{ % of applied
data NA NA NA NA NA NA
Soil Phase Empty | Sanmple & | Sample LSC Total | dpmftotal | dpm/g | Sanple % of
data Tubewt. ftube wt. (g)| Netwt.| Reference No. [oxidized (g] oxidized doni applied
PES after neutral ext. 49.90 11791 | 6801 Y70-Y72 158 -| 13089 8289 | 575269 250
Extraction of the | Sample | Alicuot counted LSC Aliguot | Sample % of applied
soil phase Val. (mL) (mL) Reference No. dpm dpm
1st extract (neutral) 290 10 Y64-Y66 79922 | 23177380 100.87
2nd extract (acidic) NA NA NA NA NA NA
&mple Balam.:e 1400, “CH, Soil extract Post extraction soil Total .
Biometer/beaker rinse PES | | % of applied
NA [ NA | NA | 100.87 | 250 | | | 10338
0.980

1) Total dpm corrected for the oxidation efficiency. NA = Not analyzed.
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AppendixJ  Representative Data: [benzyl-*C]S-2354 (S-2200 S-isomer, SB) Exposure

Excel spreadsheet datafor 0, 34 and 363 DAT samples

Sample ID: S-Be-0D-50 S-2200 Anaerobic Soil Degradation Study (V-09-37166)

Label: [(S)-benzyl-*“C]S-2354 400D SA (dpmiug): 51415 Sampling Date: ~ 12/1/2009

DAT: 0 Soil:  'Baptistown, NJ (Penn Series - Loam)
HPLC analysis Soil phase Total
Compound (tx) 1st extract (neutral) 2nd extract (acidic) %Iﬁfsaoii)lpl'

(minutes) % area dpm % appl.|% area] dpm % appl.

10.02 0.87 201643| 0.88 0.88

De-Xy, 1547 147 340707 1.48 1.48

Dx-CA, 17.62 0.63 146017| 0.64 0.64

24.17 0.72 166877 0.73 0.73

2-COOH 0.00

5-COOH, 31.52 1.08 250316] 1.09 1.09

MCBX 0.00

33.61 1.31 303624| 1.32 1.32

35.97 0.88 203961| 0.89 0.89

S-2200, 39.29 93.04 21564234| 93.85 93.85

Total unknowns 3.81 3.81

2D TLC confirmation

Unknown Summary

Soil extract Unknowns: 3.81 % of applied
Total Unknowns 4 3.81 % of applied
Highest single Unknown 1.32 % of applied

Extraction Method
Neutral extraction: Extract the soil 2X with 150 mL of 9:1 (v:v) acetone/water.
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AppendixJ  Representative Data: [benzyl-*C]S-2354 (S-2200 S-isomer, SB) Exposure

Excel spreadsheet datafor O, 34 and 363 DAT samples

Sample ID: S-Be-34D-54 S-2200 Anaerobic Soil Degradation Study (V-09-37166)
Label: [(S)-benzyl-**C]S-2354 400D SA (dpm/ug): 51415 Sampling Date:  1/4/2010
DAT: 34 Soil: '‘Baptistown, NJ (Penn Series - Loam)
Sample initial conditions and weights (before incubation) Sample parameters (after incubation)
Applied **C (dpm) | Applied™C (ppm) | Soil dry wt. (g) |Init. water added (mL)] pH | Dissolved O, (ppm)|Redox pot.(m
22976400 | 8.94 | 50 | NA [ Na ] NA | NA
Sample Headspace |Headspace| Headspace LSC | Headspace injection Total sample .
o % of applied
Headspace Vol. (mL) | injected | Reference No. dpm headspace (dpm)
data NA | NA ] NA [ NA | NA [ NA
Evolved 1“(;02 Trap NaOH Volume (mL)Alig. counted (mL LSC ref No. Alig. dpm Trap dpm % of applied
data NA NA NA NA NA 5.26
Soil Phase Empty Sample & | Sample LSC Total |dpm/total| dpm/g | Sample % of
data Tube wt. [tube wt. (g) | Net wt. Reference No. pxidized (g} oxidized dom* applied
PES after acidic ext. 50.32 118.16 67.84 Y362-Y364 1.33 —I 27455 20658 |1421364 6.19
Extraction of the Sample Aliquot counted LSC Aliquot | Sample % of applied
soil phase Vol. (mL) (mL) Reference No. dpm dpm bp
1st extract (neutral) 280 1.0 Y304-Y306 62554 17515120 76.23
2nd extract (acidic) 385 1.0 Y316-Y318 11108 | 4276580 18.61
Acid partition (aqueous) 38 1.0 Y344-Y346 1448 55024 0.24
acid partition (organic) 305 1.0 Y350-Y352 13395 | 4085475 17.78
Sam ple BalanF:e “co, “CH, Soil extract Post extraction soil Total
Biometer/beaker rinse PES % of appl.
NA 5.26 NA 94.84 6.19 106.29

1) Total dpm corrected for the oxidation efficiency. NA = Not analyzed. 0.986
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AppendixJ  Representative Data: [benzyl-*C]S-2354 (S-2200 S-isomer, SB) Exposure

Excel spreadsheet datafor O, 34 and 363 DAT samples

Sample ID: S-Be-34D-54 S-2200 Anaerobic Soil Degradation Study (V-09-37166)
Label: [(S)-benzyl-"'C]S-2354 400D SA (dpm/ug): 51415 Sampling Date:
DAT: 34 Soil: '‘Baptistown, NJ (Penn Series - Loam)
HPLC analysis Soil phase Total
Compound (tx) 1st extract (neutral) 2nd extract (acidic) 0/°|?]fsaglpl'
(minutes) % area dpm % appl. | % area dpm % appl.
De-Xy, 15.52, 15.93 2.07 362563| 1.58 8.38 342363] 1.49 3.07
Dx-CA, 16.92, 17.23 1.89 331036| 1.44 5.09 207951 0.91 2.35
26.13, 26.19 0.65 113848| 0.50 3.77 154022| 0.67 1.17
2-COOH, 28.96, 28.90 3.23 565738| 2.46 5.58 227970| 0.99 3.45
5-COOH, 31.41, 31.29 3.99 698853| 3.04 9.63 393431 1.71 4.75
MCBX 0.00
S-2200 39.09, 39.05 88.18 15444833| 67.22 | 6754 | 2759330 12.01 79.23
Total unknowns 0.50 0.67 1.17

Unknown Summary

Soil extract Unknowns: 1.17 % of applied
Total Unknowns 1 1.17 % of applied
Highest single Unknown 1.17 % of applied

Extraction Method
Neutral extraction: Extract the soil 2X with 150 mL of 9:1 (v:v) acetone/water.

Acidic extraction: Extract the soil 2X with 150 mL of 5:1 (v:v) acetone/0.1 M HCI. Rinse with 100 mL acetone.

1/4/2010
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AppendixJ  Representative Data: [benzyl-*C]S-2354 (S-2200 S-isomer, SB) Exposure

Excel spreadsheet datafor O, 34 and 363 DAT samples

Sample ID: S-Be-363D-60 S-2200 Anaerobic Soil Degradation Study (V-09-37166)
Label: [(S)-benzyl-**C]S-2354 400D SA (dpmiug): 51415 Sampling Date:  11/29/2010
DAT: 363 329 anaerobic Soil:  'Baptistown, NJ (Penn Series - Loam)
Sample initial conditions and weights (before incubation) Sample parameters (after incubation)
Applied *C(dom) | Applied”C (ppm) | Soil drywt. (g) |Init. water added (mL] pHw | pHs |O, (ppm)Redox pot. (mV)
22976400 | 8.94 | 50 [ 95 | 892 | 852 [ oo1 [  -180
Sample Headspacg Headspace | Headspace LSC | Headspace injection Total sample .
. % of applied
Headspace Vol. (mL)] injected Reference No. dpm headspace (dpm)
data 465 | 50 ] K544 ] 0 [ 0 [ 0.00
Evolved *CO, [Trap NaOH Volume (mL)Alig.counted (mL LSC ref No. Alig. dpm Trap dpm % of applied
data 25 0.5 K546-K548 9716 485800 211
Aerobic Phase 5.26
Soil Phase Empty | Sample& |Sample LSC Total dpmtotal | dpmvg | Sample % of
data Tubewt. | tube wt. (@) | Netwt.| Reference No. |oxidized (g) oxidized dpm* applied
PES after acidicext. | 49.76 | 11840 [68.64] K630K632 [ 264 [ 48737 | 18475 [1278349] 556
Extraction of the | Sample Aliquot counted LSC Aliquot | Sample )
. % of applied
soil phase Vol. (mL) (mL) Reference No. dpm dpm
1st extract (neutral) 293 05 K570-K572 17162 | 10056932 4377
2nd extract (acidic) 396 05 K582-K584 6234 4937328 2149
hcid partition (aqueous 32 05 K602-K604 1029 65856 0.29
acid partition (organic)| 287 05 K614-K616 9234 5300316 23.07
Water phase Sample |  Aliquot counted LSC Aliquot | Sample % of applied
Vol (ml) (mL) Reference No. dpm dpm
Water phase 91 0.5 K558-K560 28146 | 5122572 22.29
Sample Bal anc_:e “co, HCH, \Water Phase Soil extract Post extraction soil Total
Biometer/beaker rinse PES | | % of appl.
0.00 [ 738 | 000 | 2229 ] 65.26 [ 556 | [ [ 10050

1) Total dpm corrected for the oxidation efficiency. NA = Not analyzed. 0.992
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Appendix J

Excel spreadsheet datafor O, 34 and 363 DAT samples

Sample ID:

S-Be-363D-60
Label: [(S)-benzyl-"“C]S-2354 400D

S-2200 Anaerobic Soil Degradation Study (V-09-37166)
SA (dpm/ug):

51415

Sampling Date:

11/29/2010

Representative Data: [benzyl-**C]S-2354 (S-2200 S-isomer, SB) Exposure

DAT: 363 329 anaerobi Soil:  'Baptistown, NJ (Penn Series - Loam)

HPLC analysis Soil phase Total Water phase Total

0, 0,
Compound (tr) 1st extract (neutral) 2nd extract (acidic) A)I(r)]fsaglpl. v/\(;act)(fesggilll
(minutes) % area dpm % appl.| % area| dpm [%appl, % area dpm |%appl.

8.09, 8.06 3.60 190811| 0.83 0.83 4.80 245883| 1.07 1.90
10.30 2.40 122942| 0.54 0.54
De-Xy 0.00
Dx-CA 17.21, 16.60 3.67 369089| 1.61 1.61 19.62 [1005049( 4.37 5.98
27.25 2.96 156889| 0.68 0.68 0.68
2-COOH 32.01, 32.07,32.0] 3.47 348976] 1.52 2.35 124557| 0.54 2.06 15.28 [ 782729| 3.41 5.47
5-COOH 34.14, 34.18, 34.1p 4.14 416357] 1.81 6.95 368372| 1.60 3.42 16.65 [ 852908[ 3.71 7.13
MCBX 35.18, 35.29, 35.22 | 2.08 209184| 0.91 3.97 210423| 0.92 1.83 1.58 80937| 0.35 2.18
38.84 1.50 76839( 0.33 0.33
S-2200 39.67, 39.78, 39.69| 86.65 8714332] 37.93 | 80.16 | 4248733| 18.49 | 56.42 38.17 |1955286| 8.51 64.93
Total unknowns 0.00 151 1.51 1.94 3.45
Unknown Summary
Soil extract Unknowns: 2 151 % of applied
Highest single soil Unknown 0.83 % of applied
Water Unknowns 3 1.94 % of applied
Highest single water Unknown 1.07 % of applied
Total Unknowns 4 3.45 % of applied
Highest single Unknown 1.90 % of applied

Extraction Method

Neutral extraction: Extract the soil 2X with 150 mL of 9:1 (v:v) methanol/water.
Acidic extraction: Extract the soil 2X with 150 mL of 5:1 (v:v) methanol/0.5 M HCI. Rinse with 100 mL methanol.
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Appendix K Representative Data: [phenoxy-'*C]S-2167 (S-2200 R-isomer, RP) Exposure

Excel spreadsheet datafor O, 34 and 363 DAT samples

Sample ID: R-Ph-0D-74 S-2200 Anaerobic Soil Degradation Study (V-09-37166)
Label: [(R)-phenoxy-"C]S-2167 404D SA (dpm/ug): 51839 Sampling Date:  12/1/2009
DAT: 0 Soil: '‘Baptistown, NJ (Penn Series - Loam)
Sample initial conditions and weights (before incubation) Sample parameters (after incubation)
Applied ™*C (dom) |  Applied**C (ppm) | Soil drywt. (g) |Init. water added (mL pH | Dissolved O, (ppm) | Redox pot. (mV)
23203500 | 8.95 | 50 | NA [ Na ] NA | NA
Sample Headspace|Headspace] Headspace LSC| Headspace injection Total sample .
o % of applied
Headspace Vol. (mL) | injected | Reference No. dpm headspace (dpm)
data NA [ NA ] NA | NA | NA | NA
Evolved *'CO, [rap NaOH Volume (mLAlig. counted (mL, LSC ref No. Alig. dpm Trap dpn] % of applied
data NA NA NA NA NA NA
Soil Phase Empty | Sample &| Sample LSC Total | dpmftotal [ dpm/g [ Sanple % of
data Tube wt. ftubewt. (g)] Netwt. | Reference No. pxidized (g] oxidized dom’ applied
PES after neutral ext.| 51.33 118.88 67.55 Y76-Y78 1.08 —l 8558 7909 | 545186 235
Extraction of the | Sample |  Aliquot counted LsC Aliquot | Sample % of applied
soil phase Vol. (mL) (ml) Reference No. dpm dpm bp
1st extract (neutral) 300 10 Y58-Y60 78945 | 23683500 102.07
2nd extract (acidic) NA NA NA NA NA NA
Sample Balanf:e 1“co, UCH, Soil extract Post extraction soil Total
Biometer/beaker rinse PES | | % of appl.
NA [ NA | NA ] | 102.07 235 | | [ 10442

1) Total dpm corrected for the oxidation efficiency. NA = Not analyzed. 0.980
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Appendix K Representative Data: | [phenoxy-'*C]S-2167 (S-2200 R-isomer, RP) Exposure

Excel spreadsheet datafor O, 34 and 363 DAT samples

Sample ID: R-Ph-0D-74 S-2200 Anaerobic Soil Degradation Study (V-09-37166)
Label: [(R)-phenoxy-"'C]S-2167 404D SA (dpm/ug): 51839 Sampling Date: ~ 12/1/2009
DAT: 0 Soil: '‘Baptistown, NJ (Penn Series - Loam)
HPLC analysis Soil phase Total
Compound (tx) 1st extract (neutral) 2nd extract (acidic) %Iﬂf;fi)lpll
(minutes) % area dpm % appl. |% area] dpm % appl.
16.51 0.43 101839] 0.44 0.44
2-COOH 0.00
5-COOH, 31.67 1.22 288939 1.25 1.25
MCBX, 33.51 0.56 132628] 0.57 0.57
34.18 1.01 239203 1.03 1.03
36.26 0.48 113681] 0.49 0.49
S-2200, 39.51 96.29 22804842] 98.28 98.28
Total unknowns 1.96 1.96
2D TLC confirmation
Unknown Summary
Soil extract Unknowns: 1.96 % of applied
Total Unknowns 3 1.96 % of applied
Highest single Unknown 1.03 % of applied

Extraction Method
Neutral extraction: Extract the soil 2X with 150 mL of 9:1 (v:v) acetonewater.
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Appendix K Representative Data: | [phenoxy-'*C]S-2167 (S-2200 R-isomer, RP) Exposure

Excel spreadsheet datafor O, 34 and 363 DAT samples

Sample ID: R-Ph-34D-78 S-2200 Anaerobic Soil Degradation Study (V-09-37166)
Label: [(R)-phenoxy-"'C]S-2167 404D SA (dpmiug): 51839 Sampling Date:  1/4/2010
DAT: 34 Soil:  'Baptistown, NJ (Penn Series - Loam)
Sample initial conditions and weights (before incubation) Sample parameters (after incubation)
Applied **C (dpm) | Applied™*C (ppm) | Soil dry wt. (g) |nit. water added (mL] ~ pH | Dissolved O, (ppm)| Redox pot. (mV)
23203500 | 8.95 | 50 ] NA [ Na ] NA | NA
Sample Headspacq HeadspaceHeadspace LSCGHeadspace injection| Total sample .
o % of applied
Headspace Vol. (mL) | injected | Reference No. dpm headspace (dpm)
data NA [ nNA ] NA | NA | NA [ NA
Evolved *CO, [Trap NaOH Volume (mi4lig. counted (ml]  LSC ref No. Alig. dpm [Trap dpn] % of applied
data NA NA NA NA NA 7.11
Soil Phase Empty | Sample & |[Sample LSC Total | dpmitotal | dpm/g | Sample % of
data Tube wt. [tube wt. () |[Netwt.| Reference No. dxidized (¢ oxidized dom’ applied
PES after acidic ext. 49.29 116.67 | 67.38 Y368-Y370 1.14 44552 38944 | 2661309 1147
Extraction of the | Sample | Aliquot counted LSC Aliquot| Sample % of applied
soil phase Vol. (mL) (mL) Reference No. dpm dpm ap
1st extract (neutral) 285 1.0 Y310-Y312 57982 | 16524870 71.22
2nd extract (acidic) 400 10 Y322-Y324 8781 | 3512400 15.14
bcid partition (aqueous) 38 1.0 Y332-Y334 2430 92340 0.40
acid partition (organic) 300 1.0 Y338-Y340 11122 | 3336600 14.38
Sample Balan ge 100, “Ch, Soil extract Post extraction soil Total
Biometer/beaker rinse PES % of appl.
NA 7.11 NA 86.35 11.47 104.94

1) Total dpm corrected for the oxidation efficiency. NA = Not analyzed. 0.986
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Appendix K Representative Data: | [phenoxy-'*C]S-2167 (S-2200 R-isomer, RP) Exposure

Excel spreadsheet datafor 0, 34 and 363 DAT samples

Sample ID: R-Ph-34D-78 S-2200 Anaerobic Soil Degradation Study (V-09-37166)
Label: [(R)-phenoxy-“C]S—ZlG? 404D SA (dpm/ug): 51839 Sampling Date: 1/4/2010
DAT: 34 Soil:  'Baptistown, NJ (Penn Series - Loam)
HPLC analysis Soil phase Total
Compound (tx) 1st extract (neutral) 2nd extract (acidic) %Igf;l?rl-
(minutes) % area dpm  [% appl.| % area] dpm % appl.
2-COOH, 28.92, 28.98 5.71 943570| 4.07 | 11.43 381373 1.64 5.71
5-COOH, 31.32, 31.45 6.11 1009670] 4.35 | 14.90 497153 2.14 6.49
MCBX 0.00
36.15 0.55 90887] 0.39 0.39
37.39 0.79 130546| 0.56 0.56
S-2200, 39.16, 39.26 86.85 14351850] 61.85 | 73.67 | 2458073| 10.59 72 .45
Total unknowns 0.95 0.00 0.95
Unknown Summary
Soil extract Unknowns: 095 % of applied
Total Unknowns 2 095 % of applied
Highest single Unknown 056 % of applied

Extraction Method
Neutral extraction: Extract the soil 2X with 150 mL of 9:1 (v:v) acetone/water.
Acidic extraction: Extract the soil 2X with 150 mL of 5:1 (v:v) acetone/0.1 M HCI. Rinse with 100 mL acetone.
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Appendix K Representative Data: | [phenoxy-'*C]S-2167 (S-2200 R-isomer, RP) Exposure

Excel spreadsheet datafor O, 34 and 363 DAT samples

Sample ID: R-Ph-363D-84 S-2200 Anaerobic Soil Degradation Study (V-09-37166)
Label: [(R)-phenoxy-"'C]S-2167 404D SA (dpm/ug): 51839 Sampling Date: ~ 11/29/2010
DAT: 363 329 anaerobi Soil: Baptistown, NJ (Penn Series - Loam)
Sample initial conditions and weights (before incubation) Sample parameters (after incubation)
Applied “'C (dpm) | Applied™‘C (ppm) | Soil dry wt. (g) Init. water added (mL] pHw | pHs |0, (ppm)|Redox pot. (mV)
23203500 | 8.95 [ 50 [ % | 884 [ 863 000 | -183
Sample HeadspacgHeadspace| Headspace LSC | Headspace injection|  Total sample .
. % of applied
Headspace Vol. (mL) | injected | Reference No. dpm headspace (dpm)
data 457 | 50 | K545 [ 3 [ 27 | 0.00
Evolved *CO, | Trap NaOH Vol. (mL) [Alig. counted (mL)|  LSC ref No. Alig. dpm Trap dpn % of applied
data 25 05 K552-K554 10892 544600 2.35
Aerobic Phase 7.11
Soil Phase Empty LSampIe & | Sample LSC Total | dpm/total | dpm/g | Sample % of
data Tube wt. ftube wt. (@)| Netwt. | Reference No. pxidized (9 _oxidized dpmt applied
PESafteracidicext. | 49.37 | 117.97 [ 6860 | K636-K638 | 252 | 80458 | 31940 [2208785]  9.52
Extraction of the | Sample Aliquot counted LsC Aliquot | Sample '
; % of applied
soil phase Vol. (mL) (mL) Reference No. dpm dpm
1st extract (neutral) 295 0.5 K576-K578 17193 | 10143870 43.72
2nd extract (acidic) 395 0.5 K588-K590 6487 5124730 22.09
acid partition (agueous) 30 0.5 K608-K610 1057 63420 0.27
acid partition (organic) 310 0.5 K620-K622 9095 | 5638900 24.30
Water phase Sample Aliquot counted LsC Aliquot | Sample % of applied
Vol. (mL) (mL) Reference No. dpm dpm
Water phase 89 0.5 K564-K566 22719 | 4043982 17.43
Sam ple Balange 100, UeH, Water Phase Soil extract Post extraction soil Total
Biometer/beaker rinse PES % of appl.
0.01 9.46 0.00 17.43 65.80 9.52 102.22

1) Total dpm corrected for the oxidation efficiency. NA = Not analyzed. 0.992
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Appendix K Representative Data: | [phenoxy-'*C]S-2167 (S-2200 R-isomer, RP) Exposure

Excel spreadsheet datafor O, 34 and 363 DAT samples

Sample ID: R-Ph-363D-84 S-2200 Anaerobic Soil Degradation Study (V-09-37166)
Label: [(R)-phenoxy-'“C]S-2167 404D SA (dpm/ug): 51839 Sampling Date: ~ 11/29/2010
DAT: 363 329 anaero Soil: Baptistown, NJ (Penn Series - Loam)

HPLC analysis Soil phase Total Water phase Total

Compound (t) 1st extract (neutral) 2nd extract (acidic) %sz:g?r)l‘ ?ﬁa?;sgg:i

(minutes) % area dpm % appl. | % area dpm % appl. % area| dpm %o appl.

2,5-Dimethylphenol
2-COOH 32.02,32.03,32.d 3.96 401697| 1.73 342 192850 0.83 2.56 20.40 | 824972)356| 6.12
5-COOH 34.16,34.17,34.] 4,92 499078| 2.15 571 321981| 1.39 3.54 24.79 ]1002503|4.32| 7.86
MCBX 35.18 4.11 231759 1.00 1.00 1.00
38.98 2.30 93012{0.40{ 0.40
S-2200 39.61, 39.89, 39.79] 91.12 9243094| 39.83 [ 84.65 | 4773329| 20.57 6041 52.51 ]2123495]9.15] 69.56
44.51 211 118981 0.51 0.51 0.51
Total unknowns 0.00 051 0.51 0.40 0.91
Unknown Summary
Soil extract Unknowns: 1 0.51 % of applied
Highest single soil Unknown 0.51 % of applied
Water Unknowns 1 0.40 % of applied
Highest single water Unknown 0.40 % of applied
Total Unknowns 2 0.91 % of applied
Highest single Unknown 0.51 % of applied

Extraction Method

Neutral extraction: Extract the soil 2X with 150 mL of 9:1 (v:v) methanol/water.
Acidic extraction: Extract the soil 2X with 150 mL of 5:1 (v:v) methanol/0.5 M HCI. Rinse with 100 mL methanol.
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Appendix L  Determination of Microbial Biomass by Standard Plate Counts
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Appendix L  Determination of Microbial Biomass by Standard Plate Counts

Item #1 - Viscient report 12709.6319
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Appendix L

Item #1 - Viscient report 12709.6319
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