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This memo is to let you know that the DERs for aminopyralid are finalized and harmonized
with Canada’s PMRA. The study types and MRIDs are listed in Table 1 below.

Table 1. Aminopyralid Study Types, MRIDs and the Electronic File Names.

Hydrolysis 46235726 005100 46235726 161-1.wpd
(005100 46235726 1611 Calculations .xls

Aqueous Photolysis 462358727 005100'46235?27 161-2.wpd
005100 46235727 1612 Calculations gis

Photodegradation on Soil 46235728 005100 46235728 161-3.wpd

- 005100 46235728 161-3 Calculations xls
005100 46235728 161-3 Nonlinear jnb
005100 46235728 161-3 Nonlinear summary .doc

Aerobic Soil Metabolism 46235729 005100.46235729 162-1.wpd
005100 46235729 162-1 Calculations .xis
- 005100 46235729 1621 Noslinear .jnb
005100 46235729 162-1 Nonlinear summary doc

Anaerobic Aquatic 46235730 005100 46235730 162-3.wpd
Metabolism . - DO5100 46235‘730» 162-3 Calculations xis

Aerobic Aquatic \ 46235731 005100 46235731 162-4.doc
Metabolism - DUS100 46235731 162-4 Calculations xls

005100 46238731 1624 Nonlinear jnb
005100 46235731 162-4 Nonlinear summary .doc

Adsorption/Desorption 46235732 005100 46235732 163-1.wpd
) 005100 46235732 163-1 Calculations xls

Terrestrial Field 46235734 | 005100 46235733 164-1.%pd
Dissipation o 008100 46235733 164-1 Calculations .xIs
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" Data Evalustion Report on the hydrolysis of aminopyralid (XDE-750)

PMRA Submission Numbers 2004-0789 / 2004-8790 EPA MRID Number 46235726
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Data Requirement: PMRA DATA CODE: 8.2.3.2
EPA DP Barcode: D306825
OECD Data Point: 1IA 2.9.1,I1A 7.5
EPA Guideline: Subdivision N, §161-1

Test material:
Common name: Aminopyralid.
Chemical name: '
. [UPAC: 4-amino-3 6-dichloropyridine-2-carboxylic acid
CAS name: 4-amino-3,6-dichloro-2-pyridinecarboxylic acid
CAS No: 150114-71-9
synonyms: XDE-750, DE.750

Primary Reviewer: Anne Gosselin (#1615), PMRA Date: 2004-11-03

Secondary Reviewer(s): Hemendra Mulye, PhD (#213), PMRA Date: 2004-11-30

Secondary Reviewer(s): Roxo uba* Date: 2005-02-21
°  edes

Company Code: DOW

Active Code:

Use Site Cuiegorics‘ 13 (terrestrial feed crops), 14 (terrestrial food crops) and 16 (industrial and
domestic vegetation control non-food sites)

EPA PC Code: 005100

CITATION: Cook W L. 2003. Hydrolysis of XDE-750 at pH 5, 7, and 9. Regulatory
Laboratories—Indianapolis Lab (Indianopolis, Indiana), Dow AgroSciences LLC, Study number
020067, February 12 2003, 45 pages. Unpublished.
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Data Evaluation Report on the hydrolysis of aminopyralid (XDE-750)

PMRA Submission Numbers 2004-0789 / 2004-0790 EPA MRID Number 46235726
EXECUTIVE SUMMARY:

. Hydrolysis of [2,6-"*C]-labelled 4-amino-3,6-dichloropyridine-2-carboxylic acid (aminopyralid;
XDE-750) at 0.4 mg a.i./L. was studied in the dark at 20 °C in sterile aqueous buffered solutions
at pH 5 (acetate buffer), pH 7 (tris hydroxymethyl aminomethane buffer), and pH 9 (borate
buffer) for 31 days. Hydrolysis was also studied at elevated temperature (50 °C for 5 days). The
experiment was conducted in accordance with the US EPA Subdivision N, Section 161-1 and
Canada PMRA DACO Number 8.2.3.2, SETAC Section 9 and in compliance with the US EPA
Good Laboratory Practice Standards, 40 CFR Part 160. Samples incubated at 20 °C were
analyzed at 0, 3, 5, 10, 17, and 31 days and samples incubated at 50 °C were analyzed at 0, 3, and
5 days by removing aliquots, and residues of [2,6-"*C)aminopyralid were analyzed by liquid
scintillation counting (LSC) and reverse phase HPLC. Identification of tranformation preducts
was not attempted because no transformation products were observed at any of the pH and
temperatures tcstcd

Material balance was 99.3 +0.8%, 99.3 %] 2% and 96.9 = 1.2% of the applwd radioactivity at
pH 5, pH 7 and pH 9, respectively, for the samples incubated at 20 °C ; and 98.9 4 1.0%, 98.8
- 1.5% and 96.3 + 1.2% of the applied at pH 5, pH 7 and pH 9, respectively, for the samples
incubated at 50 °C, At test termination, the HPLC peak areas for [2,6-"*CJaminopyralid
remained 100% in pH 5, 7, and 9 at both temperatures. No major nor minor transformation
products were detected in any of the pHs tested at both temperatures. No CO, or other volatile
products were formed.

[2,6-"*C}Aminopyralid was hydrolytically stable at pH S, 7, and 9 at 20 and 50 °C.

RESULTS SYNOPSIS:

Half-life (days) Major transformation products
pHS stable none ‘
pH7 stable none
pH? stable none

Study Accepiability: This study is classified as acceptable for a hydrolysis study.

GUIDELINE FOLLOWED: US EPA Subdivision N, §161-1,
Canada PMRA DACO Number 8.2.3.2
. EEC Method 7 Point 2.9.1 of Directive 91{414/BEC

COMPLIANCE: ~ Good Laboratory Practices standards, 40 CFR Part 160 -
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Data Evaluation Report on the hydrolysis of aminopyralid (XDE-750)

Storage conditions of
test chemicals:

PMRA Submission Numbers 2004-0789 /2004-0790  EPA MRID Number 46235726

A.MATERIALS:
1. Test Material [2,6-"C]XDE-750 (aminopyralid; p. 16; Figure 1, p. 37).
Chemical Structure: NH,

e

o~ N7 ~cooH

Description: Technical, solid (p. 16).
Purity: Analytical purity: N/A.

Radiochemical purity: 98.6%, #INVISQO
Specific activity: 27.4 mCi/mmole.
Locations of the label: 2, 6-"C (Figure 1, p. 37).

Stored in freezer in acetonitrile, in dark (p. 17).

Physico-chemical properties of aminopyralid (XDE-750):

‘ Parameter Values Comments
Water solubility |
pH S 21291 at20°C (1)
pH 7 205 g/L at 20 °C (1)
pHY 203gL at 20 °C (1)
unbuffered 248 g/L at 20 °C (1)
Vapour pressure 7.14 x 10" mm Hg at 20 °C (2)
UV absorption N/A NA
pKa 256 at 20 °C (3)
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Data Evaluation Report on the hydrolysis of aminopyralid (XDE-750)

~ PMRA Submission Numbers 2004-0789 / 2004-0790 EPA MRID Number 46235726

Kow/log Kow 0.201 at 19 *C, unbuffered water
, . @)

Stability of compound at room | Stable at least S months Confirmed by HPLC

temperature, if provided - after receipt re-analysis

Data were obtained from p. 16 of the study report.

2. Buffer Solution: Water was obtained from a Millipore Milli-Q water purification
unit that filters and exposes the water to UV light to kill bacteria (p. 18 and Table 1, p. 29).

_Table 1: Description of buffer solutions. _ — \_
0.01 M sodium acetate . 1.36 g sodium acetate tri-hydrate,
1 L water®

7 0.01 M tris(thydroxymethy!) - 121 g THAM, 1 L water
aminomethane (THAM) )
9 0.01 M sodium borate 3.81 g sodium tetraborate, 1 L water

Data were obtained from p. 18 and Table 1, p. 29 of the study report.
* Concentrated HCI was used to adjust the buffer solutions to desired pH.
® Milli-Q water.
B. STUDY DESIGN
1. Preliminary Study: No preliminary studies were conducted.

2. Experimental conditions

Duration of test - a) 31 days at 20 °C
b) 5 days at 50 °C

Test concentrations (mg a.i./L)

nominal: 0.4 mg/l
| measured: , 0.4 mg/l
No. of replicates per time point ~ | ’ 2
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Data Evaluation Report on the hydrolysis of aminopyralid (XDE-750)
PMRA Submission Numbers 2004-0789 / 2004-0790 EPA MRID Number 46235726

Preparation | volume used/treatment 200 mL bulk dosing solution
of test prepared; 5-mlL qf dosing
medium ' ’ solution pipetted for individual
X samples
method of sterilization Autoclave;
sterility of each sample verified
using soy broth solution.
co-solvent 230 pL acetonitrile =
(type/concentration) : 0.1% co-solvent
volume of application 230 pL
solution used/treatment '
application method Positive displacement pipette
Test apparatus v 20-mL amber vials sealed with Teflon-lined
(type/material/volume) screw caps
| Details of traps for volatile, if any N/A
If no traps were used, is the test Test system closed
system closed/open , ' )
Is there any indication of XDE-750 No indication of adsorption based on
adsorbing to the walls of the test ' material balances
apparatus? ‘
Experimental conditions |
Temperature (°C): a)20% 1°C
. b) 50+ 1°C
Lighting: ( ) Dark
Other details, if None

- Data were obtained from p. 18-20 and Table 2, p. 30 of the study report.
3. Supplementary Experiments: None

4. Sampling: Duplicate samples of each buffer at 20 °C were analyzed 3, 5, 10, 17, and 31
days after treatment and samples at 50 °C were analyzed 3 and 5 days after treatment. Zero-
time samples, used for the 20 and 50 °C data, were analyzed immediately following dosing.
Sterility and sample pH were measured at each time point. Sampling details are listed in
Table 3. : : *
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" Data Evaluation Report on the hydrolysis of aminopyralid (XDE-‘?S&)
PMRA Submission Numbers 2004-0789 / 2004-0790 EPA MRID Number 46235726

Table 3: Sam ling details.

Sampling intervals for thc parent Duplicate samples at each time point 0, 3 and

" pmduct . 5 days at 50 °C and
‘ 0,3,5, 10, 17 and 31 days at 20 °C
| Sampling method Direct analysis of samples by LSC and reverse
phase HPLC
Sampling methods for the ' N/A
volatile compounds, if any : :
Sampling pH Measured for every sample at é:very sampling time r
intervals/times | measurement - using pH meter i
sterility checks Measured for eveéry sample by adding

approximately 500 pL of samplie to soy broth
solution. Incubate dosed soy broth solution at

| 25 °C for at least 3 days and observe. Clear
' solution indicates sterility.
Sample storage before analysis ‘ N/A
Other observation, if any (e.g.: - None

recipitation, color change etc.)
Data were obtained from p. 20 and Table 3, p. 31 of the study report.

C. ANALYTICAL METHODS:

At each sample point, an aliquot of each sample was removed for sterility check. Triplicate 0.1+
mL aliquots were then assayed by LSC. Another aliquot was removed for HPLC analysis. The
pH of each sample was then recorded (p. 21).

An isocratic reverse phase HPLC method was used to quantitate XDE-750 concentrations. A 4.6

. mm X 25 cm Inertsil ODS column was used. The isocratic mobile phase was 90/10/0.5
water/acetonitrile/TFA. The flow-rate was 1.0 mL/min and the UV absorbance was setat 270
nm. The eluent was collected in 50-mL vials, the eluent volume was recorded and a 2-mL aliquot
was counted to assess column recoveries. The stop-time was 20 minutes and typical injection
volumes were 95 pL 14C sample and S-uL non-labeled XDE-750 reference standard. A
radioactive flow-through detector (RAM) was used 1o quanmate the amount of XDE-750 in each
sample (p. 22).

Additional HPLC was conducted to confirm the presence of XDE-750 in solution. Single.
replicates of the 31-DAT samples (pH 35, 7, and 9) were analyzed using hydrophilic interaction
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Data Evaluation Report on the hydrolysis of aminopyralid (XDE-750)

PMRA Submission Numbers 2004-0789 / 2004-0790 ] EPA MRID Number 46235726

chromatography (HILIC) using a 4.6 mm x 20 cm polyhydroxyethyl Aspartamidet™ column
(PolyLC, Incorporated). Samples must contain at least 70% acetonitrile for HILIC HPLC.

- Therefore, 1-mL aqueous aliquots were concentrated to dryness and re-dissolved in 500 pL
acetonitrile. A HP 1050 HPLC equipped with two solvent reservoirs, one containing 10 mmol
ammonium acetate and the other containing acetonitrile with 1% acetic acid was used. From 0 to
10 minutes, the gradient consisted of 100% acetonitrile with 1% acetic acid. The acetonitrile
solution was decreased linearly from 100% at 10 minutes to 30% at 30 minutes. Conversely, the
10 mmol ammonium acetate was increased linearly from 0% at 10 minutes to 70% at 30 minutes.
The flow-rate was 1.0 mL/minute and the UV absorbance was set at 270 nm. The test was 30
minutes and the injection volume was 95 uL sample and 5 uL cold standard. The run for column
was equilibrated at initial conditions for 15 minutes between samples (p. 22).

The LOD and LOQ were determined using the Currie (6) method. The LOD and LOQ were 13
and 57 dpm above background. Each aqueous aliquot counted contained greater than 10,000
dpm. Therefore, the quantitation limit of 14C for the agueous recoveries analyses was < 0.57%
(57/10,000) of applied radiocarbon (p. 23-24).

II. RESULTS AND DISCUSSION:

A. TEST CONDITIONS: , .
The pH and sterility of each sample were assayed at sample sacrifice. Sample pH was + 0.1 pH
- unit for pH 5, 7, and 9. All samples were sterile throughout the study (p. 24). Temperature was
maintained at 20+1°C and 50+1°C, respectively, (p. 20, Table 2, p. 30), although no supporting
temperature data was provided. ’

B. MASS BALANCE:

At 20 °C, total radiocarbon recovery ranged from 98.3 to 100.6% of the applied amount at pH 3,
96.6 10 100.7% of the applied amount at pH 7 and 95.0 to 98.9% of the applied amount at pH 9,
in replicate samples. At 50 °C, total radiocarbon recovery ranged from 97.6 to 100% of the
applied amount at pH 5, 96.9 to 100.6% of the applied amount at pH 7 and 95 to0 98.3% of the
applied amount at pH 9, in replicate samples (Tables 6-8, p. 34-36).

Table 4: Hydrolysis of [2,6-"Claminopyralid, expressed as percentage of the applied

" _radioactivity (mean % s.d.), at pH 5 2t 20 °C,
Compound - Sampling times (days) |
0 3 5 10
H Parent compound 99.8 | 983 | 99.6 | 994

+04 | +00 | +14 { +0.6
Transformation product 1 N/A .| N/A | N/A ‘,‘NIA
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Data Evaluation Report on the hydrolysis of aminopyralid (XDE-750)

EPA MRID Number 46235726

PMRA Submission Numbers 2004-0789 / 2004-0790
Unidentified radioactivity, if { N/A | NJ/A | N/A | N/A | N/A | N/A
any '
Volatiles' | CO, NA | NA | NA | NA | NA | N/A
' volatile organic 1 | N/A | N/A | N/A | N/A | N/A | N/A
Total % recovery 99.8 | 983 | 99.6 | 99.4 | 99.8 | 986 |
£04 | +00 { +14 | +06 | +06 | +0.1

Data were obtained from Table 6, p. 34 of the st study report

Table 4B: Hydrolysis of |2, 6-"C]ammopyrahd expressed as percentage of the applled

radloactmg !mean *s.d, ! at gH 5 at 50 °C.

.|| Compound Samipling times
(days)
0 3 5 14
Parent compound 99.8 | 98.7 | 98.2
+0.4 | +1.5 10.6#
Transformation product 1 N/A | N/A | N/A
Unidentified radioactivity, if | N/A | . N/A. | N/A
any
Volatiles | CO, NA | NA' | N/A
volatile organict | N/A | N/A | N/A
Total % recovery 99.8 | 98.7 | 982
' +04 [ +1.5 | +0.6

Data were obtained from Table 6, p. 34 of the study report.

Table 5: Hydrolysis of [2,6-"“Cjaminopyralid, expressed as percentage of the applied

radioactivity (mean % 5.d.), at pH 7 at 20 °C,

————

Page ‘8 of
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Compound Sampling times (days)
o | 3 5 | 1w |17 ]| 31 |
Parent compound 100.1 | 97.5 | 999 | 988 | 98.8 { 100.7 1
+0.7 | £1.2 | £0.3 7] +0.0 | £0.1 | +0.1
Transformation product 1 NA | NJA | NVJA | NVA | N/A | N/A




Data Evaluation Report on the hydrolysis of aminopyralid (XDE-750)
PMRA Submission N umbers 2004-0789 / 2004-0790 EPA MRID Number 46235726

Unidentified radioactivity,if | N/A | N/A | NJA | N/A | N/A | N/A
any :
Volatiles | CO, NA | NA | WA | NA [ Na | Na
volatile organic 1 | /A | NA. | Na [ NA | A | NA
Total % recovery 100.1 | 97.5 9'9.9 98.8 | 98.8 | 100.7
+0.7 | +1.2

W
Data were obtained from Table 7, p. 35 of the study wpm't

Table 5B: Hydrolysis of [2,6-“Claminopyralid, expressed as percentage of the apphed
fadioactivity (mean +s.d) at pH 7 at 50 °C:

Parent compound

gTransformation product 1 N/A | N/A N/A
| Unidentified radioactivity, if | N/A | N/A | N/A ﬁ

&

any
Volatiles | CO, N/A | N/A N/A i

volatile organic1 | NJA | NA | Nia

Total % recovery

Data were obtained from Table 7, p. 35 of thc study report.

Table 6: Hydrolysis of {2,6-"Claminopyralid, expressed as percémige of the applied
radioactivi .d), at pH 9 2t 20 °C.

{ Compound

Parent compound

Transformation product 1 NA | NA | NA NfA‘ NA | NA

Unidentified radioactivity, if | NA | Na | nvAa [ wa | na | wa
any

r 4

AN




" Data Evaluation Report on the hydrolysis of aminopyralid (XDE-750)

PMRA Submission Numbers 2004-0789 / 20040790  EPA MRID Number 46235726
IIL. STUDY DEFICIENCIES: '

1) The concentration of the test substance at each sampling time should have been measured in
triplicates instead of duplicates.

2) [2,6-1C]) Aminopyrﬁlid is very soluble in water. Therefore, use of a solvent was unnecessary.

3) The temperature records were not provided. It was only stated that the incubation temperatures
were 20°C +1°C and 50°C +1°C during the two paris of study.

These deficiencies are considered minor and, therefore, this study is acceptable.

1V. REVIEWER’S COMMENTS:

These results indicate that [2,6- “‘C]ammopyral:d is smble to hydrolysxs at envxmnmcntally~
‘relevant acidic, neutral and alkaline pH. )

V. REFERENCES:

1. Nelson, R., * Determination of the Water Solubility of XDE-750”, FOR01015,
unpublished report of Dow AgroSciences LLC, 2002.

2. Griffin, K. A., “Vapor Pressure of XR-750 by Knudsen-Effusion Weight Loss
Method”, AS-PR 2001-002, unpublished report of The Dow Chemical Company,
2001.

3. Cathie, C., “Determination of Dissociation Constant of XR-750 using UV-Visible
Spectrophotometry”, 01-822-AG, unpubhshed report of Dow AgroScxemes LLC,
2001.

4. Madsen, S., “Detcrxmnatm‘n of the n-Octanol/Water Partition Coefficient (Shake
. Flask Method) of XDE-750", FOR01009, unpubhshed report of Dow
AgroSciences LLC, 2003.

5. Roulin, 8. P., “Determination of the Organic Soilibﬂity of XR-750", 01003/DA,
unpublished report of Dow AgroSciences LLC, 2001.

6. Currie, L. A. “Limits for Qualitative Detection and Quantitative Determination-
Application to Radiochemistry”, Anal. Chem. 1968, 40, 586-593.
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Chemical: Aminopyralid
PC Code: 005100
MRID: 46235726

~ Guideline No: 161-1

Tables 4-6 Hydrolysis of [2,6-C14)Jaminopyralid in pH 6, 7, and 9 buffers, incubated at 20°C,
: expressed as percentage of the applied radioactivity

pH - 5 5 7 7 9 9
Time (days) Parent - Total.’ Parent Tota! Parent = Total
0 100.1 100.1 . 996 99.6 96.6 96.6

0 995 995 100.6 100.6 08.3 983
AVG 99.8 99.8 - 400.1 100.4 . 97.5 97.5
STDEV 0.4 0.4 0.7 0.7 1.2 12
3 g8.3 8.3 96.6 966 . ) 954 95.4
3 98.3 98.3 98.3 98.3 . 97.0 97.0
AVG 98.3 883 . 975 975 ’ 96.2 96.2
STDEV 0.0 .00 1.2 1.2 . 1.1 1.1
5 - 98.6 98.6 100.1° 100.1 . 96.8 96.8
5 100.6 100.6 99.7 99.7 96.2 96.2
AVG 99.6 99.6 g98 = 998 96.5 96.5
STDEV 14 14 0.3 03 04 0.4
10 99.0 99.0 98.8 98.8 . - 97.3 97.3
10° 99.8 99.8 98.8 98.8 95.9 959
AVG 99.4 99.4 " 988 a8.8 866 - 966
STDEV 0.6 0.6 0.0 0.0 ‘ 1.0 1.0
17 99 .4 99.4 98.7 98.7 950 = 95.0
17 100.2 1002 - 988 989 97.3 97.3

. AVG 99.8 99.8 98.8 088 96.2 96.2
STDEV 0.6 0.6 0.1 - 0.1 16 16
31 . 985 98.5 100.6 100.6 98.0 a8.0
31 - 98.7 98.7 100.7 1007 98.9 98.9
AVG 98.6 98.6 100.7 100.7 98.5 98.5
STDEV . 0.1 0.1 0.1 0.1 0.6 0.6
AVR 99.3 : 99.3 96.9
STDEV 0.8 1.2 ‘ 1.2

Data were obtained from Tables 6-8, p. 34-36 of the study report.




Chemical: Aminopyralid

PC Code: 005100

MRID: 46235726

Guideline No: 161-1

Tables 4B-6B Hydrolysis of {2,6-C14)Jaminopyralid in pH 5, 7, and 9 buffers, incubated at 50°C,
expressed as percentage of the applied radioactivity

pH 5 5 7 7 9 9

Time (days) Parent Total Parent Total Parent Tota!
V] . 100.1 100.1 ' 996 . 99.6 96.6 96.6

0 99.5 99.5 100.6 100.6 98.3 98.3
AVG 99.8 99.8 100.1 100.1 . : 97.5 97.5
STDEV 04 04 07 0.7 1.2 1.2
3 97.6 97.6 98.3 98.3 95.1 95.1

3 99.7 99.7 97.4 97.4 96.6 96.6
AVG 98.7 98.7 97.9 97.9 95.9 95.9
STDEV .15 .15 0.6 0.6 1.1 1.1
5 98.6 98.6 . 96.9 96.9 95.0 95.0
5 97.8 978 89.8 99.8 96.4 96.4
AVG 98.2 98.2 98.4 98.4 "85.7 95.7
STDEV 06 .. 0.6 T 24 21 : 1.0 1.0
AVR - : 98.9 98.8 ' 96.3
STDEV 1.0 - 1.5 ' 1.2

Data were obtained from Tables 6-8, p. 34-36 of the study report.




Data Evaluation Report on the phototransformation of aminopyralid (XDE-750) in water

PMRA Submission ﬁumber 2004-0789 / 2004-0790 EPA MRID Number 46235727

Data Requirement: PMRA DATA CODE: ' 8.2.3.3.2
US EPA DP Barcode:  Not available
OECD Data Point: IA292,1IA76
US EPA Guideline: Subdivision N, §161-2

Test material:
Common name: XDE-750
Chemical name:
TUPAC: 4-amino-3,6-dichloropyridine-2-carboxylic acid
CAS name: 4-amino-3,6-dichloro-2-pyridinecarboxylic acid
CAS No: 150114-71-9
Synonyms: aminopyralid, DE-750
SMILES string: cle(ne(c(cIN)CDHC(=0)0)CL

Primary Reviewer: Anne Gosselin (#1615), PMRA Date: 2004-11-08

Secondary Reviewer(s): Hemendra Mulye, PhD (#213), PMRA  Date: 2004-11-29

Secondary Revi <r( ): Roxul Kashujéyﬁ }} //. i Date: 2005-02-01
condary evv ewe: s“ #@%j&c{, {f_ lffjt?‘s” 3{2/@ ate

Company Code: DOW )
Active Code:  AMD . S '
Use Site Categories: 13 (terrestrial feed crops), 14 (terrestrial food crops) and 16 (industrial and
domestic vegetation control non-food sites) : ‘

EPA PC Code: 005100

CITATION: Cook W. L. 2003. Aqueous photolysis of XDE-750 in pH § buffer under
xenon light. Regulatory Laboratories—Indianapolis Lab (Indianopolis, Indiana), Dow
AgroSciences LLC, Study number 020066, October 21 2003, 92 pages. Unpublished.
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Data Evaluation Report on the phototransformation of amipopyxjalid (XDE-750) in water

PMRA Submission Number 2004-0789 7 2004-0790 EPA MRID Number 46235727

EXECUTIVE SUMMARY:

The aqueous phototransformation of [2,6-'‘C]-labelled 4-amino-3,6-dichloropyridine-2-
carboxylic acid (aminopyralid; XDE-750) was studied at 20 °C in sterile aqueous acetate buffered
solution at pH 5 at initial concentrations of 0.2 and 30 mg a.1./L by continuous irradiation using a
xenon lamp (290-400 nm with a combination of infrared and soda lime filters) for an equivalent
of 38 days of summer sunlight at 40° N latitude. Two separate sets of low dose samples were
used to study kinetics, the rise and decline of degradates, and the stability of
[2.6-"*Claminopyralid in the dark. The high dose samples were used to identify degradatmn
products. The experiment was conducted in accordance with the US EPA Subdivision N Section
161-2, SETAC Part 1, Section 10.1, and to meet the US EPA Good Laboratory Practice
Standards, 40 CFR Part 160, Following 2 and 6 days of sample irradiation, test vessels were
removed from the lamp room and connected to traps for the collection of CO, and organic
volatiles. The 12 and 15-day samples contained CO, traps within the sample container. Low
concentration kinetics-determining samples were analyzed at 0, 1, 2, 4, 6, and 8 hours after
treatment, low concentration degradate-determining samples were analyzed 2, 6, 12,and 15 days
after treatment (DAT) by reverse phase HPLC (samples were not extracted). High concentration
samples were analyzed at 3 days after treatment; identification of transformation products was
done by HPLC. '

- A PNA/pyridine (p-nitroacetophenone/pyridine) chemical actinometer solution was used to
quantitate the amount of light that the 1, 2, 4, 6, and 8-hour samples received. Based on the
PNA/pyridine actinometery data the xenon lamp was 1.58 times as intense as summer sunlight at
40° N latitude for these samples.

A PNAP/pyridine (p-nitroanisole/pyridine) chemical actinometer solution was used to quantitate
the amount of light that the 2, 6, 12, and 15-day samples received. Based on the PNAP/pyr
actinometer data, 15 days of continuous irradiation was equivalent to 38 days of irradiation in the
summer sun at 40° N latitude.

The mass balance was 97.8 + 2.6% and 99.4 + 0.7 % of the applied amount for the kinetics
sample set in the dark and irradiated samples, respectively. The mass balance was 94.0+ 5.9 %
and 100.0 £ 0.0 % of the applied amount for the degradate sample set in the dark and irradiated -
sampies respectively. At.study termination, 100.0% of the applied radioactivity remained as the
parent in the dark samples. No transformation occurred in the dark samples. Volatiles in the
dark samples were not trapped.

In the irradiated samples, the concentration of the parent compound decreased from 96.8% at day
010 0.0% of the applied amount at 2 days post-treatment. The major transformation products
detected in the irradiated samples were not all identifiéd nor separately quantified. The only two
potentially major transformation products identified, but not quantified, in the irradiated samples
were oxamic acid (CAS #471-47-6) and malonamic acid (CAS # 2345-56-4). These two
products plus at least four more acid amides (2 or 3 carbons in length) together reached a
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maximum concentration of 68.8% of applied radioactivity by 12 days post-treatment. These six
or more transformation products together decreased 1o 65.7% of applied radioactivity at study -
termination. The minor transformation products were not identified, but were detected at
maximums of 2.9%, 4.0 %, and 3.3% of the applied amount in replicate samples at 12 days, 8
hours, and 2 days, respectively. At study termination, in the irradiated samples, evolved CO,
amounted 10 28.4% of the applied amount. Volatile organics were not detected at study
termination, despite having reached a maximum of 2.4 % of the applied amount at 6 days post-

treatment. The total unidentified radioactivity was a maximum of 0.0% and 7.2% of the applied

amount at 8 hours post treatment in the dark and irradiated samples, respectively. All products
are formed by phototransformation only.

. [2,6-"*C]Aminopyralid photodegrades via de-chlorination and ring cleavage to form unidentified
acid-amides, oxamic acid and malonamic acid, as well as CO,. The acid-amide products are of 2-
and 3- carbon chain lengths and contain only carbon, hydrogen, nitrogen, and oxygen.

The half-life of [2,6-Claminopyralid in the irradiated samples was 0.3 days. This value does
not reflect adjustments for continuous irradiation, geometry effects of the test tubs or the quantity
of light samples received from the xenon lamp. No degradation was observed in the dark -
controls. ‘ .

The predicted environmental phototransformation half-life of [2,6-"Claminopyralid, derived
from the measured half-life in the laboratory in a sterile buffer solution under the xenon arc lamp,
was calculated to be 0.6 days for 40° N latitude in summer sunlight.

Results Synopsis

Test medium: } 0.01 M acetate buffer at pH 5

Source of irradiation: xenon lamp

Half-1ife/DT50 for dark: : No degradation observed in dark controls.

Half-life/DT50 for phototransformation: 0.3 days
Predicted environmental half-life/DT50 for phototransformation:
o 0.6 days at 40° N latitude in the summer sun

. Major transformation products: oxamic acid, malonamic acid, and four or more unidentified acid
amides (maximum of 68.8% of applied radioactivity in total at 12 DAT), CO, (maximum of
28.4% of applied radioactivity at study. termination). B

Minor transformation products: three additional minor degradates characterized, but not
identified, as acid-amide products containing 2 and/or 3 carbons, hydrogen, nitrogen, and oxygen
(maximums of 2.9%, 4.0 %, and 3.3% of the applied amount in replicate samples at 12 days, 8
hours, and 2 days, respectively).
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Study Acceptability: This study is classified as supplemental for an aquatic photogtan‘stjonnaﬁqn
study because not all degradation products over 10% of applied radioactivity were individually .
- identified and quantified in all sampling intervals.

L MATERIALS AND METHODS

EPA Pesticide Registration Guidelines, Subdivision N,
§161-2 and SETAC Part 1 Section 10.1

COMPLIANCE: Good Laboratory Practices standards, 40 CFR Part 160
A. MATERIALS:
1. Test Material [2,6-“C]XDE-750 (aminopyralid; p. 18; Figure 1, p. 60).
- N
(%/m
* *
c” >N N cooH

Chemical Structure: ‘
Description: Technical, solid (p.18)
Purity: Analytical purity: N/A
Radiolabelled: Radiochernical purity: 99.0% (p. 60).

‘Inventory No.: INV 1590,
FA & PC Reference No.: 014001.
SPS Reference No.: F380-135a.
Specific activity: 27.4 mCi/mmole.
Locations of the label: Ring labelled at the C-2 and C-6
positions (Figure 1, p. 60).
Non-radiolabelled: Analytical purity: 99.5% (p. 19; Figure 1, p.60).
1D No.: TSN102298.

Storage conditions of
test chemicals: Stored in the freezer in the dark when not in use (p. 19).

Physico-chemical properties of [2,6-*Claminopyralid:
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Parameter Values Comments
Water solubility ,
' pHS 212 gL at20°C (1)
pH7 ’ C 205gL C at20°C ()
pH 9 203 g/L at 20 °C (1)
unbuffered 248 g/ at20°C ()
Vapour pressure 7.14x 10" mm Hg at20°C (@
UV absorption | See Figure 1 [2,6-“Claminopyralid was -
: prepared in
pH 5 buffer at
concentration of
-1.51 x 10° M using 1%
acetonitrile as a co-solvent.
pKa 2.56 : at20°C 3
Kow/log Kow 0.201 ~ at 19 °C, unbuffered
. ' ’ water(4)
Stability of compound at room - | Stable at least 5 months - Confirmed by HPLC
temperature, if provided after receipt re-analysis

Data were obtained from p. 19 of the study report.
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Figure 1. Molar absorptivity of [2,6-"*C]aminopyralid, PNA and PNAP.
Data were obtained from p. 20 and Figure 4, p. 64 of the study report.

2) Buffer solution: Buffer solutions were made with Milli-Q water as follows:

Table 1: Descri otion of buffer solutions.

'I‘ype of buffer and final
molari

0.01 M acetate 1.38 g sodium acetate mhydrate inlOL

water adjusted to pH 5 using glacmi acetic
acid

Data were obtained from p. 21 and Table 1, p. 48 of the study report.

3) Details of light source: A xenon lamp (Atlas xenon arc light system, Atlas Electric Devices,
Company, Chicago, [llinois) was used to irradiate the [2,6-'*Claminopyralid samples and
actinometers. The earth’s atmosphere filters radiation below 290 nm. Therefore, the lamp was
equipped with a combination of infrared and soda lime filters to help maintain temperature and
effectively simulate natural sunlight (Table 2, p. 49). Samples were placed on a revolving
turntable so that the light from the lamp was evenly distributed to the samples during exposure.
Actinometers were arranged between [2,6-"*CJaminopyralid samples on the turntable. The entire
photolysis set-up was kept in a temperature-controlled room at 20 °C. A fan circulated the air in
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the room to help maintain temperature and the lamp was left on continuously (p. 22). However,
there was no cooling apparatus in which 1o put the test vessels.

Nature of light source Xenon Lamp

| Emission wavelength Measured using a radiometer. These intensity

i spectrum values were similar to values from the Federal
1 Register (6) values at 40°N latitude in the
summer sun (see Figure 2).

Light intensity - 429 W m™?

Filters used . Inner filter: Quartz with infra-red coating
Quter filter: soda lime
wavelengths filtered: <290 nm
| Relationship to natural Determined using both chemical actinometery
| sunlight and radiometer

Data were obtained from p. 22 and Table 2, p. 49 of the study report,
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"Figure 2. Emission spectra of xenon light source vs summer sunlight.
Data were obtained from Figure 6, p. 66 of the study report.

B. EXPERIMENTAL CONDITIONS:

Light Source Characterization
35 -

30

- Xenon Lamp Before
25 + ' ' Study Inftiation

& :
E
2 20 - S \\\\\\N
g 15 J Summer Sun at 40 °N latitude
[
= Y
0] . AL NI

5 - S 7 . \
Xenon Lamp After

Sample liradiation

260 . 390 490 - 500 690 790
' Wavelength {(nm)

1) Preliminary Study: N/A
2) Experimental Conditions:

The experimental design is detailed in Table 3. To determine kinetics of irradiated samples, a
bulk solution containing 0.2 mg/L {2,6-*Claminopyralid was prepared in pH 5 buffer. Aliquots

. (9-mL) were added to fifteen 10-mL quartz test tubes. PNA actinometer samples were prepared
by adding 9 mL of actinometer solution to five 10-mL quartz test tubes and 5 mL into one amber
vial for the 0-time sample. Duplicate samples and single actinometers were irradiated for 1, 2,4,
6 and 8 hours. No traps were used to trap volatile photoproducts (p. 23).

Additional samples were prepared to assess the rise and decline of degradates and stability of
-[2,6-"*Claminopyralid in the dark. A bulk solution was prepared containing 0.2 mg/L
[2,6-"*Claminopyralid in pH 5 buffer. Aliquots were added to twenty 10-mL quartz test tubes and
fourteen 20-mL amber vials. PNAP actinometer samples were prepared by adding 9 mL to ‘
twelve 10-mL quartz test tubes and 6 mL to fourteen 20-mL amber vials. Duplicate irradiated
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samples and dark controls for [2,6-"*CJaminopyralid and actinometers were collected at 2, 6, 12,
and 15 DAT (p. 23). V

Additional samples were prepared to identify degradates. These samples were prepared in pH 5
buffer using *C-radiolabeled and non-radiolabeled [2,6-"*CJaminopyralid for a final
concentration of 30 pg/mL [2,6-*CJaminopyralid. This solution was dispensed into two 50-mL
quartz vials. The samples contained 1.0% acetonitrile co-solvent and were irradiated
continuously for 3 days (p. 27).

Table 3: Experimental parameters

Duration of the study | 0t0 8 hours for kinetics sample set’
‘ 0 to 15 DAT for degradate sample
set®, and 3 DAT for degradate
identification
_§ Test concentrations -
nominal: 0.2 mg/l, 30 pg/mL
measured: 0.2 mg/l, 30 ug/mL
{ Dark controls used . yes, for degradate sample set
Replication | Dark: - | duplicates for samples 2 to 15 DAT
Irradiated: duplicates for all sampling times
‘ Préparation volume used/treatment: 9 mL for kinetics and degradate
of the test sample sets; 50 mL for degradate
medium: ~ | identification
| method of sterilization: autoclave
co-solvent, if any: £0.05% acetonitrile in buffer for .
. kinetics and degradate sample sets;
1.0% acetonitrile in buffer for
degradate identification
Test volume of application 0.1 mL in 200 mL pH 5 buffer for
material solutions used/treatment kinetics sample set
application 0.17 mL in 300 mL pH 5 buffer for
’ degradate sample set ‘
Not reported for degradate :
‘ identification V
Application method positive displacement pipette l

Page 9 of 21




Data Evaluation Report on the phototransformation of aminopyralid (XDE-750) in water

PMRA Submi;sian Number 2004-0789 / 2004-6790

EPA MRID Number 46235727
Test apparatus constant temperature room equipged
(Type/Material/Volume) with xenon lamp; experimental vials
: were 10-mL quartz vials (irradiated
samples) or 20-mL amber glass (dark
controls) both with Teflon-lined
screw caps or mininert valves
Details of traps for volatile compounds, | 0.2 M NaOH traps
if any ‘
Is there any indication of the test material | Not stated
adsorbing to the walis of the test
apparatus?
Experimental Conditions.
Temperature: 20x1°C ‘
Duration of light/darkness: 15 DAT continuous irradiation equal
‘ : 1o 38 days in the summer sun at 40° N
latitude based on PNAP actinometery-
data

Other details

none

Data were obtained from p. 23, 25, 27, and Table 3, p. 50 of the study report.
* irradiated from September 27, 2002, 8:30 a.m. to September 27, 2002, 4:30 p.m.
® {rradiated from August 14, 2002, 10:20 a.m. to August 29, 2002, 10:35 am

3) Supplementary experiments: N/A

4) Sampling:

Samples were analyzed 0, 1, 2, 4, 6, and 8 hours and 2, 6, 12, and 15 days after

treatment (DAT). Duplicate [2,6-CJaminopyralid samples were removed from the photolysis
chamber and the incubator at each sampling time unless otherwise noted. Single or duplicate
irradiated actinometer samples were collected at the same sampling times. Dark control
[2,6-"*Claminopyralid and actinometer samples were not collected at 1, 2, 4, 6, and 8 hours.

- Sample pH and sterility were measured at each time point for each [2,6-"Claminopyralid sazmple

(p. 26). Sampling details are listed in Table 4.

_Table 4: Sampling details __

Page 10 .of 21




Data Evaluation Report on the phototransformation of aminopyralid (XDE-750) in water

PMRA Submission Number 2004-0789 / 2004-0790 EPA MRID Number 46235727
Sampling intervals for the 0, 1, 2, 4, 6 to 8 hours for kinetics sample set
ﬁ parent/transformation products and 0, 2, 6, 12 and 15 DAT for degradate sample set
Sampliné method for all Remove 500 ul aliquot for sterility check. Connect
[2,6-"*Claminopyralid samples to purge and trap system if necessary. Count

triplicate aliquots of aqueous samples to determine
recoveries. Transfer sample to labeled amber vial
and check pH. Sample analyzed by reverse

| ‘ phase HPLC.
Sampling method for all Transfer sample to labeled amber vial and store in
actinometer samples . freezer. Sample was analyzed by reverse phase

i HPLC following study completion.
Method of sampling CO, and Samples at 2 and 6 DAT were connected to a purge
volatile organics and trap system. Samples at 12 and 15 DAT

contained 0.2 M NaOH traps.
Sampling | sterility check: Checked at each sample by transferring an aliquot to I
intervals/ - soy broth and checking for microbial growth. .
times for: :
pH measurement: Checked at each sample time usirig pH meter.

| any the day of sacrifice)

Other observation, if any (eg: ‘ : None
ipitation, color change etc.

Data were obtained from p. 26 and Table 4, p. 51 of the study report.

| Sample storage before analysis, if | Freezer (for less than one day, as samples analyzed i

C. ANALYTICAL METHODS:

‘ on methods were required for the analysis of “C in solution. An’~
aliquot of each [2,6-"‘Claminopyralid sample was counted and analyzed directly by reverse phase
HPLC. ) E

One of the identification samples was concentrated using a Turbovap. This concentrate was re-
dissolved in water and analyzed using reverse phase HPLC Method 3. Several injections were
made and each time the eluent was collected in a set of 7-mL LSC vials. Aliquots of the eluent
were counted and fractions collected at 5, 6, and 7 minutes were combined. This polar peak was
concentrated to dryness, re-dissolved in 1 mL of 50/50 acetonitrile/water and was further
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analyzed using reverse phase HPLC Method 4 and HILIC (hydrophilic interaction
chromatography ) HPLC Method 2.

The other identification samp!e was concentrated to dryness using a Turbovap and re-dissolved
in water. This sample was analyzed using reverse phase HPLC Method 5. An aliquot of the
agueous solution was diluted using acetonitrile resulting in a 50/50 acetonitrile/water solution.
This sample was analyzed using HILIC (hydrophilic interaction chromatography ) HPLC Method

2 (p. 28).

A12, | 6 12 and l 5 DAT volatile traps wcrecoiiectad. Triplicate alxquots of the 0.2 M NaOH
trapping solutions were counted by LSC to determine the presence of volatiles. The presence of
“CO, was conﬁnned by precipitation with BaCl, and CaCO, (p. 27).

Radmacuve matenai in solutmn was quannﬁed by a liquid scintillation spectrometer. Reference
"C standards obtained from the Packard Instrument Co. were used to verify the performance of
the counter frequently, typically each day samples were analyzed. ScintiSafe Plus scintillation
cocktail was added to each sample before counting. Samples were generally counted for 3
minutes; however samples that were expected to have low amounts of radioactivity were often

- counted for 10 minutes or longet (p. 28).

The grad:em used for the reverse phase HPLC mahod useﬁd foa' sample analysis is presented in
Table 5. An Aquasil 4.6 x 250 mm column by Keystone Scientific and a Hewlett Packard (HP)
1050 HPLC were used. The flow-rate was 1.0 mL/min. Fractions (0.5~ or 1.0-minute) were
collected for irradiated samples and the collected fractions were counted by LSC and used to
generate reconstructed radiochromatograms. A direct spike of each sample analyzed by HPLC
was compared to the sum of the radioactivity eluted from the column and used to determine
chromatographic recovery. A UV detector set at 270 nm wavelength was used to determine the -
retention times of non-radiolabeled standards.’A RAM flow-through detector was used in
conjunction with the fraction collector to characterize the mdzoactxv:ty in solution (p. 28-29).

An 1socrat:c reverse phase HPLC method was used to assess purity of the test material before
study initiation. A 4.6 x 250 mm Inertsil ODS column and HP 1050 HPLC were used. The
isocratic mobile phase was 90%/10%/0.5% water:acetonitrile: TFA. The flow-rate was 1.0
mL/min and the UV absorbance was set at 270 nm. Fractions (0.5-minute/1.0 minute) were
collected and the collected fractions were counted by LSC and used to generate rwonstmcted
radiochromatograms (p. 29). :
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2

NEYE £.3d5€ 44 28 I~ 4 (dLECIE & (UL,

An isocratic reverse phase HPLC method was used to isolate the polar material for degradate -
identification work. A 4.6 x 250 mm Aquasil C18 column and HP 1050 HPLC were used. The
isocratic mobile phase was 75%/25%/0.5% water:acetonitrile: TFA. The flow-rate was 1.0
mL/min and the UV absorbance was set at 270 nm. Fractions (0.5-minute/1.0 minute) were
collected and the collected fractions were counted by LSC and used to generate reconstructed
radiochromatograms (p. 29).

2,
Ly

everse L Nase 43 45, M€ d jgenfiicaiion ¢ qriigrma el .

isocratic reverse phase HPLC method was used for co-chromatography with the HPLC
reference standards. An aliquot, typically 50 uL, was analyzed using an HP 1050 HPLC equipped
. with a Phenomenex Synergi Hydro RP C18 columan (4.6 x 250 mm). The mobile phase was
100% water containing 0.5% TFA. The UV wavelength was 225 nm and the flow rate was 0.7
mL/min (p. 29). ‘ ‘

An isocratic reverse phase HPLC method was used for co-chromatography with the HPLC
reference standards. An aliquot, typically 100 pL, was analyzed using an HP 1050 HPLC
equipped with a Phenomenex Synergi Polar RP C18 column (4.6 x 250 mm). The mobile phase
was 100% water containing 0.5% TFA. The UV wavelength was 230 nm and the flow rate was
0.7 mL/min (p. 30).

Reverse Phase HPLC Method 1 used for kinetics determination did not provide adequate
retention or separation of [2,6-"*C)aminopyralid degradates. Therefore, the 2, 6, and 15-DAT
samples were further analyzed using hydrophilic interaction chromatography (HILIC). A 4.6 mm
'x 200 mm polyhydoxyethyl Aspartamide™ column by PolyLC inc. and HP 1050 HPLC were
used. The HPLC gradient conditions are listed in Table 5. The flow-rate was 1.0 mL/minute and
the UV

absorbance was set at 270 nm. The injection volume was typically 100 pL.. The column was re-
equilibrated at initial solvent conditions for approximately 10 to 20 minutes between samples (p.
. 30).

(LA AN, AL L IVIEITION £~ 183€ i1 ELIAEI MR -

HILIC HPLC Method 2 was used as a confirmatory co-chromatography method. A 4.6 mm x 200
mm polyhydoxyethyl Aspartamidetv column by PolyLC inc. and HP 1050 HPLC were used. The
HPLC gradient conditions are listed in Table 5. The flow-rate was 1.0 mL/minute and the UV
absorbance was set at 245 or 270 nm. The injection volume was typically 100 uL. The column
was reequilibrated at initial solvent conditions for approximately 10 to 20 minutes between
samples (p. 30). :
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The PNAfpyndme actmometer samplcs were analyzed by reverse phase HPLC. A 4.6 x 250 mm.

- Inertsil ODS column was used. The isocratic mobile phase was 60% water/40% acetonitrile. The
flow-rate was 1.5 mL/min and the UV absorbance was set at 288 nm. The stop-time was 15
minutes and injection volume was typically 150 pL. A standard curve of PNA was run before and
after analysis of samples (p. 31).

The PNAP/pyndme acurmme:er samples were analyzcd by reverse phase HPLC. A 4.6 x 250
mm Spherisorb ODS column was used. The isocratic mobile phase was 50% water/50%
acetonitrile. The flow-rate was 1.5 mL/min and the UV absorbance was set at 288 nm. The stop-
time was 10 minutes and injection volume was typically 100 pL. A standard curve of PNAP was
run before and after analysis of samples (p. 31).

Idennﬁcanon of transfonnanon pmducts was pcrfonmd by companson of chromamgraphxc
~ retention times of commercially purchased reference standards {p.31).

’I’he percentage of apphed e present in each peak in an HPLC chmmatogram was calculated by
multiplying the percentage of radioactivity present in the peak in the radiochromatogram by the
total percentage of radioactivity in the agueous phase. For example, if a peak in a chromatogram
contained 91.2% [2,6-"*Claminopyralid, and the aqueous phase comprised 81% AR, then that
peak would contain 73.9% AR. All HPLC peaks exceeding 2% of the HPLC peak area were
monitored. However, multiple HPLC peak areas less than 2% may have been present at each
sampling time. These peaks were referred to as non-identified radiocarbon. The non-identified
radiocarbon was determined based on the following equation: % AR in the AQ layer — (sum of
%AR in the HPLC Peak areas tracked) {p. 32-33).

Usmgthc method of Cumc (7) thc hm:ts of detection and quantitation were calcnlated tobe 13
dpm and 57 dpm above background, respectively (pp. 39-40). ‘

_Table 5. Gradient HPLC conditions for analysis of [2,6-"Claminopyrali

- Water 0.5% Acetonitrile 0.5%
(minutes) * Trifluoroacetic acid Trifluoroacetic acid
Reverse phase HPLC Method 1 | |
0 100% 0%
s x 100% 0%
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25 ' 90% , 10%
35 . 0% | 10%
Time " 100 mmol Ammonium " Acetonitrile
(minutes) acetate in water
HILIC HPLC Method 1 |
0 0% ' 100%
10 , 0% - - 100%
40 : S 0% « 30%
55 0% 1 30%
I HILIC HPLC Method 2 1
0 ‘ 0% | 100%
30 80% « 20%
35 100% - 0%
40 100% | 0%

Data were obtained from Table 5, p. 52 of the study report.
I1. RESULTS AND DISCUSSION:

A. TEST CONDITIONS: The pH, sterility, temperature and other experimental conditions were
reported to be maintained throughout the study (p. 40); no supporting temperature data were
provided. ~ ‘ ’

Actingmeter Data: PNA actinometer data for the samples irradiated 0-8 hours indicates that the
xenon lamp was approximately 1.58 times more intense than the summer sun at 40° N latitude for
this sample set. This data was used to calculate lamp intensity values, which were used to
calculate the quantum yield of [2,6-"*C]aminopyralid. Once the [2,6-'*Claminopyralid quantum
yield was calculated, the predicted half-lives at various geographies and seasons was calculated
(p. 42-43).

PNAP actinometer data for the samples irradiated 2 — 15 days after treatment (DAT) indicates
that 1 DAT of ei;posure in the xenon lamp is equivalent to 2.54 days in the summer sun. This .
data indicates that 15 days of continuous exposure is equivalent to 38 days in the summer sun at
40° N latitude for this sample set (p. 42-43). - g o -
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N

B. MASS BALANCE: Material balance was between 90-110% applied radiocarbon for all
samples except the 6-DAT irradiated sample (84.7%). However, the photodegradation rate of

* [2,6-"“CJaminopyralid was based on sampling times between 0 and 8 hours. Therefore, all
samples used for kinetics calculations had sufficient. mass balance. The mass balance was 97.8 +
2.6% and 99.4 = 0.7 % of the applied amount for the kinetics sample set in the dark and
irradiated samples, respectively. The mass balance was 94.0 + 5.9 % and 100.0 + 0.0 % of the
applied amount for the degradate sample set in the dark and irradiated samples, respectively (p.
41 and Table 12, p. 59). :

Table 6: Phototransformation of [2,6-“Ciaminopyralid in pH 5 buffer, expressed as

]E_ercentage of the agglied radioactivig_! Smean + s.d.!.

Sampling times "
Compounds :
P 0 1Thr | 2hr | 4hr | 6hr | 8hr 2 6 12 15
. ) dat*< dat* dat* dat
Parent irradiated | N/A | 89.0 1784 | 695 59.9 | 433 nd nd nd nd
compound 48 | £34 | £19 ) +27 1 +19 i
' dark 994 | N/A | N/JA | N/A | N/A | N/A 100 | 100.0 | 100.0 | '100.0
+0.7 ' +0.0 | +0.0 | #0.0
Transformation | irradiated | N/A | 7.3 | 129 | 254 | 333 | 420 | 615 58.6 | 68.8 65.7
product | ' 09 j il )12 1 208 | £3.1 19
(8 min.)® ~ - ;
dark nd N/A | NJ/A [ N/A | N/A | N/A nd nd nd nd
Transformation | irradiated | NA | nd | 09 | nd ]-nd | nd 1.9 1.2 2.9 1.4
product 2 ' +1.3¢ . _ +1.9¢
(11.5 min.,) g X )
dark nd | NJA | NJA | NJA | N/A | VA nd nd nd nd

Transformation | irradiated | N/A { nd | nd | nd | nd | 20 | nd | nd nd nd

product 3 | +2.8¢
(13 min.) - ;

' dark | nd | NJA | NJA | NJA | N\YA | N/A nd nd nd nd
Transformation | irradiated | N/A | nd | 09 | 21 | 16°) 24 | 33 | nd | nd nd'!
product 4 ' 134 210 | #2230 | 403 :

(16 min.) ; 3
: dark - nd [NA{NA {NAfNA [NA] od | nd | nd | nd
Unidentified | irradiated | N/A | 1 [ 41 [ 30 | 30 |72 | 20 | 26 | o5 | os
product(s) 300 | +1.3 | £02 | +04 | +2.1 o .
drk | nd [WA|WANA|NA [ NA] nd | nd | nd | ad
[l co, iradiated | N/A | NA | WA [ wa | wa [ WA | 219 | 199 [ 278 | 284

drk | nd [NAINA|[NA|NA [ NA| nd | nd | na | nd
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vOC irradiated | NJA | N/A | N/A NA | NJA | N/A 1.1 2.4 N/A N/A
dark m | NA | WA [ NA | NJA [ N/A nd nd nd nd
It Total % jrradiated | N/A 1973 | 97.2 [ 999 | 97.7 | 969 | 926 | 847 100 96.1
| recovery 57 1 +33 1218 ) +08 | 302 ‘ +1.6
| N/A vA | 100 ol
100 |

Data were obtained from Table 12, p. 59 of the study report.

“N/A” stands for Not Applicable, when an interval was not sampled.

“nd" stands for not detected, ie., below the LOD which was < 0.3% of applied radioactivity.

* “dar” stands for days after treatment. These are actual sampimg times, which are not corrected for connnuous
irradiation or geometry effects.

* Additional chromatography indicated this peak consists of multiple degradates, including oxamic acid, malonamic
acid, and minor acid amides (ali of which would be 2 or 3 carbons in length).

‘Only one replicate in data set for irradiated (2, 6, 12 dat) andfor dark samples (2 dat).

“One replicate was below-minimum detection limit; its value was assumed zero for the purpose of average and
standard deviation calculation.

C. TRANSFORMATION OF PARENT COMPOUND: At study termination, 100.0% of the
applied radioactivity remained as the parent in the dark samples. No transformation occurred in
. the dark samples. Volatiles in the dark samples were not trapped. In the irradiated samples, the
concentration of the parent compound decreased from 96.8% at day 0 to 0.0% of the applied
amount at 2 days post-treatment (Table 12, p. 59).

TRANSFORMATION PRODUCTS: The major transformation products detected in the
irradiated samples were not all identified nor separately quantified. Two transformation products
identified in the irradiated samples were oxamic acid (CAS #471-47-6) and malonamic acid
(CAS # 2345-56-4), which, together with four or more unidentified acid amides (2 or 3 carbons
in length), in total reached a maximum concentration of 68.8% of applied radioactivity by 12
days post-treatment. These six or more transformation products together decreased to 65.7% of
applied radioactivity at study termination. At study tetiination, in the irradiated samples,
evolved CO, amounted to 28.4% of the applied amount. Volatile organics were not detected at
study termination, despite having reached a maximum of 2.4 % of the applied amount at 6 days -
post-treatment. The total unidentified radioactivity was a maximum of 0.0% and 7.2% of the
applied amount at § hours post treatment in the dark and irradiated samplcs, respectively (Table
12, p.59).

The minor transformation products were not igicntiﬁed‘ but were detected at maximums of 2.9%,
4.0 %, and 3.3% of the applied amount in replicate samples at 12 days, 8 hours, and 2 days,
respectively. All products are formed by phototransformation only (Table 12, p. 59).

PATHWAY: [2,6-"C]Aminopyralid photodegrades via de-chlorination and ring cleavage to
form unidentified acid-amides, oxamic acid and malonamic acid, as well as CO,. The acid-amide
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products are of 2- and 3- carbon chain lengths and contain only carbon, hydrogen, nitrogen, and
oxygen. . :

Table 7: Chemical names and CAS numbers for the transformation products of
2,6-"*Claminopyralid '

Applicant's | CAS CAS and/or IUPAC Chemical Chemical Molecular
Code Name | Number Name(s) formula weight (g)
DOW 471-47-6 | oxamic acid C,H,NO, 89.05

DOW 2345-56-4 | malonamic acid CHNO, | 10405

Data were obtained from Figure 1, p. 60 of the study report.

HALF-LIFE: The half-life of [2,6-'*Claminopyralid in the irradiated samples, calculated using
first-order linear regression, was 0.3 days. This valie does not reflect adjustments for continuous
irradiation, geometry effects of the test tubs or the guantity of light samples received from the
‘xenon lamp. No degradation was observed in the dark controls.

Table 8. Half-lives/DTS0
First order half-life
half-life (days) | Regression equation ~ | R?
Dark sable | N/A o wa fna o |wa

Irradiated | 0.3 y =98.486¢-2.2871x [ 0.9476 |03 1.0 l

The predicted environmental phototransformation half-life of [2,6-"Claminopyralid, derived -
from the measured half-life in the laboratory in a sterile buffer solution under the xenon arc lamp,
was calculated to be 0.6 days for 40° N latitude in summer sunlight. The expected half-life value

calculations are based on the quantum yield of [2,6-'*Claminopyralid and the sunlight intensity
values reported by Leifer (8), : ‘

Test
system

DT50 (days) | DT90 (days)

. D. SUPPLEMENTARY EXPERIMENT-RESULTS: N/A
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II1. STUDY DEFICIENCIES:

- All degradation products over 10% of applied radioactivity were not individually identified and

quantified in all sampling intervals. The only two potentially major transformation products’
identified, but not quantified, in the irradiated samples were oxamic acid (CAS #471-47-6) and
malonamic acid (CAS # 2345-56-4). These two products plus at least four more acid amides (2
or 3 carbons in length) together reached a maximum concentration of 68.8% of applied
radioactivity by 12 days post-treatment. But this 68.8% was never completely quantitatively
separated into its components (See Reviewer’s Comment 2). :

IV. REVIEWER’S COMMENTS:

1. These results indicate that [2,6-"C]amiriopyralid is susceptible to phototransformation at
environmentally relevant wavelengths of light.

_2. Despite the use of six different chromatographic methods, not all components of the major
8-minute peak were identified nor adequately quantified at all sampling intervals: Figures
11, 12, and 13 (p. 71-73) show the use of HILIC Chromatography Method 1 to attempt to
identify components of the 8-minute Reverse Phase HPLC Method 1 peak at 2, 6, and 15
days post-treatment. However, HILIC HPLC results do not completely separate and
quantify the 61.5%, 58.6% and 65.7% of applied radioactivity reported in each interval,
respectively, for Reverse Phase HPLC Method 1. This means that the potential major
degradates were not adequately characterized. The study does not report how much
oxamic acid and malonomic acid were present individually, nor it is evident if any other
components of the 8-minute peak were present as major degradates. The study author
identifies the two components which exceeded 10% of applied radioactivity at 15 days
post-treatment, but does not identify all components exceeding 10% of applied
radioactivity at 2 and 6 days post-treatment. All degradates over 10% should be
identified at all sampling intervals, not just at study termination.

3. The study temperature was reported to be 20° (pp. 21, 26) but more detailed information |
was not provided. It is preferred that minimum, maximum, and average temperatures be

reported. Any significant deviations from the average and their duration should be noted

Also, there was no experimental apparatus used to maintain the solution temperature,
such as a temperature-controlled water bath or cooling jackets.

4. There were no [2,6-'“Claminopyralid concentrations reported for irradiated samples at
' time zero (only total aqueous phase at time zero).

5. Percent applied radioactivity reported in Table 10 and in Table 12 for dark controls are
not consistent. : '
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Total (Table 10) | Total (Table 12) |
~ {days) (% applied (% applied l
radioactivity) radioactivity)
J 0 . 99.0 100.0
0 922 1000
0 943 99.2
0 1016 98.5
2 95.1 - 100.0
6 978 1000 |}
| 6 986 1000 |
12 993 100.0
2 99.5 1000
15 995 100.0

6. There were no replicates for irradiated sampics for 2, 6, and 12 days post-treatment.
7. HILIC chromatography method 1 degrade tdeﬂnﬁcanoa is'not reported for 12 days post-

treatment, the sampling time at which the maximum dzgradaxe concentration (68.8%) was
recorded.

8. There were no dark controls measured concurrently with the 1, 2, 4, 6, and 8 hour
samples, which were used for kinetics calculations, although there was no degradation in
the dark controls of the second low dose sample set at 15 days post-treatment.

9. References 7 and 8 were incomplete.

V. REFERENCES:

1. Nelson R. 2002. Determination of the water solubility of XDE-750. FOR01015,
unpublished report of Dow AgroSciences LLC.

2. Griffin K.A. 2001. Vapor pressure of XR-750 by Knudsen-Effusion weight loss
method. AS-PR 2001-002, unpublxshed rcport of The Dow Chemical Coznpany
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3. Cathie C. 2001. Determination of dissociation constant of XR-750 using UV-visible
spectrophotometry. 01-822-AG, unpublished report of Dow AgroSciences LLC.

4. Madsen S: 2003. Determination of the n-octanol/water partition coefficient (Shake
Flask Method) of XDE-750", FOR01009, unpublishcd rcport of Dow AgroSciences LLC.

5. Roulin S. P. 2001. Determination of the organic solubility of XR-750", OIOOBIiDA,
unpublished report of Dow AgroSciences LLC.

6. Federal Register, Part Il EPA 40 CFR Parts 796, 797, and 798 Toxic Substances
Control Act Test Guidelines; Final Rules, Friday September 27, 1985, p. 39318.
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Chemical: Aminopyralid
005100
46235727

PC Code:
MRID:

Guidefine No. 161-2

Table 6

Time (hours) Time (days) Aqueous

0
0
0
0
AVG
STDEV

48

144
144
AVG
STDEV

288

288

AVG
STOEV

360
360
AVG
STDEV

0

0

0

0
AVG

STDEV

2

6
6
AVG
STDEV

12
12
AVG

STDEV

15
15
AVG
STDEV

99.0
92.2
94.3

101.6
96.8
43

95.1

.97.8

98.6
98.2
0.6

99.3
99.5
99.4
0.1

99.5

98.2
99.4
0.2

Cco2
N/S

N/S -

N/S
N/S
N/A
N/A

N/S

N/S
N/S
N/A
N/A

N/S
N/S
N/A
N/A

N/S
N/S
N/A
N/A

vOoC
N/S
N/IS
N/S
N/S
N/A
N/A

N/S

N/S
N/S
N/A -
N/A

N/S
N/S
N/A
N/A

N/S
N/S
N/A
N/A

Data were obtained from Table 10, pp. 57 of the‘ study report.
N/A= Not Applicable :
N/S= Not Sampled

_ Total

99.0
92.2
94.3
101.6
96.8
4.3

85.1

97.8
98.6
98.2
06

99.3

99.5
99.4
0.1

99.5
99.2
99.4

0.2

Material balance of [2,6-C 14]aminopyralid in 5 pH buffer (dark samples),
" expressed as percentage of the applied radioactivity

- Kinetics:
AVR 96.8
STDEV 4.3
Degradate:
AVR - . 984

STDEV 1.6




Chemical; Aminopyralid
PC Code: 005100
MRID: 46235727
Guideline No: 161-2

Days Hours % applied __ Ln (% mﬁa
0.04 1 . 924 453
0.04 1 85.6 445,
0.08 2 80.8 4.39
0.08 2 76.0 4.33
0.17 4 88.1 422
0.17 4 70.8 4.26
0.25 1] ' 58.0 4.06
025 - 6 61.8 4.12
0.33 8 44.6 3.80
0.33 8 - 41.9 34
2 48 <MDL #VALUEI
6 144 <MDL #VALUE!
12 288 <MDL #VALUE!
15 360 <MDL. #VALUE!
15 360 <MDL #VALUE!
First order linear Half life = 0.3 days

460

Photodegradation of ['*C] aminopyralid In sterile buffered

solution at pH § (0 - 0.33 day data)

Ty = -2.2B71X + 4.5699

440

R*=0.9478

Ln (% applied )

gmo
410
?

3,80

3.70

0.00

0.05 0.10

0.20 0.25 0.30 0.35

Days Posttreatment




Data Evaluation Report on thé phototransformation of aminopyralid (XDE-750) on soil

PMRA Submission Numbers: 2004-0789 /2004-0790  EPA MRID Number 46235728

Data Requirement: PMRA DATA CODE: . 8.2.3.3.1

EPA DP Barcode: D301682
OECD Data Point: - IIA7.1.3 _
US EPA Guideline: Subdivision N, §161-3

Test material:

Common name: Aminopyralid.

Chemical name: 7
‘TUPAC: 4-amino-3,6-dichloropyridine-2-carboxylic acid.
CAS name: 4-amino-3,6-dichloro-2-pyridinecarboxylic acid.
CAS No: 150114-71-9.
Synonyms: XDE-750, DE-750.

SMILES string:  cle(ne(c(c1N)CHC(=0)O)CL

Primary Reviewer: Anne Gosselin (#1615), PMRA Sighature:
Date: 2004-11-18

Secondary Reviewer: Hemendra Mulye, PhD (#213), PMRA Signature:
: - ‘ Date: 2004-11-29

Signature:
Date: 2005-02_-14

Company Code: DOW
Active Code: AMD
Use Site Categories: 13 (terrestrial feed crops), 14 (terrestrlal food crops) and 16 (mdustnal and
domestic vegetation control non-food sites)

EPA PC Code: 005100

CITATION: Rutherford L.A. 2004. Photodegradation of XDE-750 on Soil. Reguiatory

Laboratories - Indianapolis Lab (Indianopolis, Indiana), Dow AgroSciences LLC, Study number
020080, January 27 2004, 80 pages. Unpublished. -
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Data Evaluation Report on the phototransforination of aminepyralid (XDE-750) on soil

PMRA Submission Numbers: 2004-0789 / 2004-0790 EPA MRID Number 46235728

EXECUTIVE SUMMARY:

The phototransformation of [2,6-"*C]-labelled 4-amino-3,6-dichloropyridine-2- carboxylic acid
(aminopyralid; XDE-750) was studied on a silt loam soil (pH 7.7, organic carbon 1.0%) from
Germany at 5.24 mg a.i./kg soil for 44 days (the equivalent of 28 days of summer sunlight at 40°
N latitude) at 25 °C and 75% of 1/3 bar moisture. The experiment was conducted in accordance
_with the EPA Pesticide Registration Guidelines, Subdivision N, §161-3, and SETAC-Europe
Procedures for Assessing the Environmental Fate and Ecotoxicity of Pesticides, Section 2.0
guidelines, and in compliance with the Good Laboratory Practices standards, 40 CFR Part 160.
[2,6-'*C]Aminopyralid was applied in water on the soil surface by positive displacement pipette.
The treated samples were irradiated by intermittent irradiation using a 6500 W xenon arc lamp,
with an inner borosilicate filter and an outer Soda Lime filter. The intermittent irradiation
consisted of a 12 hour irradiation/12 hour dark cycle to imitate a natural photoperiod. Irradiated
test vessels were connected to traps containing ascarite for the collection of CO, and acidic
volatiles. Dark test vessels were not connected to volatile collection traps. Samples were taken
at 0, 2,7, 14, 26, 35, and 44 days after treatment (DAT) for the determination of the parent
compound and transformation products. The soil samples were extracted with 90:10 acetone:1.0°
N HCI and the [2,6-"*CJaminopyralid residues were analyzed by HPLC. There were no
transformation products present at greater than 10% of apphed therefore, identification of
transformation products was not attempted '

A PNAP/pyridine (p—mtroacetophenone/pyridme) chemical aétinometgr solution was used to
quantitate the amount of light that the samples received. Based on the PNAP/pyr actinometer

data, 44 DAT of irradiation was equivalent to 28 days of 1rrad1at10n in the summer sun at 40° N
latitude.

The mean mass balance was 100.1 + 4.4 % and 93.8 + 7.3 % in the dark and irradiated samples,
respectively. The material balance in irradiated samples was 105.2% of the applied at day 0,
decreased to 97.9-98.0% of the applied at days 2-7, and decreased to 85.2%of the applied by the
end of the study. In dark samples, the material balance was also 105.2% of the applied at day 0,
and varied from 96.5% to 103.7% of the applied for the remainder of the study. At test
termination, 92.5% of the applied '“C remained as the parent in the dark samples. The remaining
radioactivity was present as non-extractable residues.(3.8% of applied at study termination),

unidentified radioactivity (0.9% at study termination), and possibly untrapped CO2 or material
losses. _

In the irradiated samples, concentration of the parent compound decreased from 104.2% of the
applied at day 0 to 79.8-81.9% of the applied at days 14-26, and to 69.3 % of the applied amount
at test termination. There were no major transformation products formed in the irradiated
samples. The minor transformation product or products formed in the irradiated samples at a
maximum of 4.6% of the applied amount on the 44 day of incubation. Since the transformation
product or products formed in the irradiated samples at less than 5% of applied, no conclusive
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Data Evaluation Report on the phototransformation of aminopyralid (XDE-750) on soil

‘ PMRA Submission Numbers: 2004-0789 / 2004-0790 EPA MRID Number 46235728

identification was attempted.l In irradiated samples, at the end of the study, the evolved CO, and
other volatiles together amounted to a total of 3.4% of the applied radioactivity.

Extractable ['“C] residues decreased from 104.6% of the applied amount at day 0 to 93.4% and
73.9% of the applied amount at termination in the dark and irradiated samples, respectively. In
the irradiated samples, non-extractable ['*C] residues increased from 0.6% of the applied amount
at day O to 8.0% of the applied at study termination. Non-extractable residues in the dark
samples were 0.6% of the applied amount at.day 0, and 3.8% of the applied amount at test
termination. [2,6-"*C]Aminopyralid photodegraded into non-extractable residues and volatiles.

The half-lives of [2,6-*Claminopyralid in the dark and irradiated samples were 364.8 and
93.7 days, respectively. The half-life for phototransformation (the difference between irradiated
and dark samples, calculated by subtracting rate constants) was 126.0 days. Empirical DT50

values should not be reported, as aminopyralid had not degraded 50% by the termination of the
study. o )

The predicted environmental phototransformation half-life of [2,6-‘4C]aminopyralid, derived
from the measured half-life in the laboratory under the xenon arc lamp, was calculated to be 72.2
days for 40°N latitude in summer sunlight.

Results Synopsis

Soil type: Parabraun Erde, silt loam

Source of irradiation: xenon lamp

Half-life for dark: 364.8 days

Half-life for irradiated: 93.7 days

Half-life for phototransformation: 126.0 days

Predicted environmental half-life for phototransformation: 72 .2 days

Major transformation products: None.
Minor transformation products: Non-extractable residues and volatile material.

Study Acceptability: This study is classified supplemehtal for a study on phototransformation
on soil because of loss in material balance of the irradiated samples and concurrent loss and
variability in material balance in the dark samples.

I. MATERIALS AND METHODS

GUIDELINE FOLLOWED: EPA Pesticide Registration Guidelines, Subdivision
N, § 161-3, and SETAC-Europe Procedures for

Page 3 of 17

S\




Data Evaluation Report on the phototransformation of aminopyralid (XDE-750) on soil

PMRA Submission Numbers: 2004-0789 /

2004-0790 EPA MRID Number 46235728

Assessing the Environmental Fate and Ecotoxicity
of Pesticides, Section 2.0 guidelines

COMPLIANCE: Good Laboratory Practices standards, 40 CFR Part
: 160
A. MATERIALS: (
1. Test Material : [2,6-“C]XDE-750 (aminopyralid; p. 19; Figure 1,
: p.54). ’
Chemical Structure:
NH,
| XN cl
P LN
Cl N COOH

Description:

Purity:

Storage conditions of test chemicals: Stored in a freezer, maintained in the dark (p. 19).

Technical, solid'(p. 19).

~ Analytical punty N/A

Radiochemical purity: 98.25% (Fxgure 1, p. 54).
Specific activity: 28.6 mCi/mmole
Locations of the radio label: 2,6-'‘C

Physico-chemical properties of XDE-750:

‘Parameter Values ' Comnients
Water solubility | )
pH 5 212¢L at20°C (1)’
pH 7 205 /L. at 20 °C (1)
pH9 203 g/L at 20 °C (1)
unbuffered 2481 at 20 °C (1)
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Vapour pressure 1.94 x 10" mm Hg at25°C (2)
UV absorption |  NA N/A
pKa 256 | . at20°C @)
Log Kow |
unbuffered | 0.201 ' " at20 °C (4)
pH 175 at 20 °C ()
pH 7 | 2.87 at 20 °C (4)
pH 9 | -2.96 at20°C (4)
Stability. of compound at room ' | N/A* |
temperature, if provided

Data were obtained from p. 19 of the study report.
* Samples were stored refrigerated or frozen.

2. Soil Characteristics:

Table 1: Field informﬁtion and handlinggrocedures.

Information Details
Geographic location Nordchein, Germany
Site description " | Winter wheat, bare soil

Pesticide use history at the ] Not provided
collection site '

|| Collection date April 10, 2002
Collection procedures Hand trowel, 10-12 sites within 50' x 50' plot,
into plastic S-gallon bucket
Sampling depth (cm) Not provided
Storage conditions Refrigerated until samples weighed out for pre-
incubation

Storage length prior to use. | 18 months

Soil preparation . (2 mm sieve
Data were obtained from p. 20-21 and Appendix B, p. 68 of the study report
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_Table 2: Properties of the soil.

Qperty . Details
Soil texture class silt loam
| % sand .28
% silt . 58
% clay 14
pH " I Y
Organic matter” (%) 2.0
Organic carbon® (%) o . 1.0
CEC (meq/100 g) ' . 8.1
 Field moisture capacity at 1/3 bar (b%)A 17.9
1 Bulk density (g/em®) ' 1.18
Soil microbial biomass (ng/g) Initial Final
| 40.6 | Notprovided
Soil Taxonomic classification N/A |
Soil mapping unit (for EPA) ' N/A-

Data were obtained from p. 21 and Table 1, p. 44 of the study report,
# pH analytical procedure - 1:1 soil:water method
® furnace method

- © Walkley Black method with heat

'3) Details of light source:

Table 3: Artificial liiht source |

Property.’ Details
Type of lamp used xenon lamp ,
Emission wavelength Measured using a radiometer. These intensity
spectrum values were similar to values from the Federal
register (6) values at 40°N latitude in the '
summer sun. See Figure 1. 1
|
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Light intensi'ty 12 hours (1 day of exposuie) was equivalént to
» 0.65 days of summer sunlight at 40° N latitude

Filters used | | Inner Filter: Borosilicate Glass Filter
Outer Filter: Soda Lime Filter
wavelenghts filtered: < 290 nm

Relationship to natural Determined using both chemical actinometery
sunlig{xt and radiometer data.

Data were obtained from p. 21-22 and Table 3, p. 46 of the study report.

Comparison of Artificial Light to Natural Light

. traciance {Whn')
g

Tsooasommm;omommmm
-80

Wavelength {nm)
Figure 1: Measured emission spectra of the xenon light source used in experimental

.set- up vs. summer sunlight (Figure 4, p. 57).

B. EXPERIMENTAL DESIGN
1) Preliminary Study: No preliminary studies were conducted.

2) Experimental Design:
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PMRA Submission Numbers: 2004-0789 / 2004-0790 | EPA MRID Number 46235728

The current anticipated maximum apphcatlon rate of XDE-750 is 120 g a.i./ha. Assummg all4
cm? soil surface area, the maximum application rate translates to approximately 14 pg/sample. A
chemical actinometer solution was used to determine the irradiance received during the study. A
PNAP/pyr actinometer was chosen because the concentration of pyridine can be varied to give a
half-life from a few hours to 2 months. PNAP is not volatile from water and is not readily sorbed
to glass. The quantum yield for a PNAP/pyr actinometer is independent of wavelength and
adjusted by the concentration of pyridine, as stated in the equation: ¢ = 0.0169 [pyr] (7, 8). The
actinometer solution used for this study contained 1.0 x 10* M PNAP and 0.019 M pyridine in
HPLC grade water. Five-milliliter aliquots of this solution were added to the same type of quartz
flasks and amber-colored Pyrex glass tubes as were used for the irradiated and dark control
samples. The irradiated actinometers were fitted with glass stoppers; parafilm was wrapped
around the fitting. The actinometers were then put in the waterbath in the xenon lamp room with
the dosed irradiated soil samples, Because of the size of the waterbath, the number of

- actinometers irradiated at any given time was limited. Therefore, actinometer samples were -
replaced with new actinometer samples periodically during irradiation. The dark control
actinometers were capped with Teflon-lined screw-~caps, wrapped in aluminum foil, and placed
in the incubator with the dosed dark control soil samples (p. 18, 22)

Table 4: Expenmental desxgn

Parameter Details
Duration of the test 44 DAT, equivalent to 28 days of summer
' L ‘| sunlight at 40° N latitude ‘
Condition of | Air dried/fresh: Fresh, moisture mmntmned at approximately
soil: 75% of 1/3 bar
Sterile/Non-sterile: Non-sterile
Test concentrations (g a.i/kg soil)
dark 5.2
irradiated 5.2
Dark controls used (Yes/No) . yes
Is it foil wrapped and kept in darkness | kept in darkness
Replications | Dark control: duplicates
R Irradiated: duplicates : o
Identity and concentration of co- HPLC-grade water
solvent: '
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PMRA Submission Nuinbers: 2004-0789 / 2004-0790 EPA MRID Number 46235728
Pesticide Volume of test 0.028 mL
application solution
used/treatment:
'| Method of positive displacement pipette
application (eg.,
spraying):
Is the co-solvent no
evaporated:
Test apparatus: quartz boiling flasks with a flat bottom for
| Type/Material/Volume irradiated samples; amber-colored Pyrex glass

vials for dark samples

Details of traps for volatile, if any

Traps contained a layer of 80:20 Silic;a Gel
Grade 35, 12-42 mesh and a layer of glass
wool, followed by Ascarite II, 20-30 mesh.

. Tops of traps were covered with parafilm.

Entire traps were wrapped in aluminum foil.

closed/open

If no traps were used, is the system

Traps were opened to atmosphere for passive
trapping. Systems opened for moisture
adjustment.

Any indication of the test material

none
adsorbing to the walls of the test
apparatus
Experimental | Temperature: approximately 25
Conditions Temperature _
| maintenance method: | waterbath/constant temperature room “
Moisture content: 75% of 1/3 bar |
‘Moisture maintenance .
method: _gravimetric .
. Duration of | ,
|‘ light/darkness: 12 hour light/dark cycles
" Other details, if any none

Data were obtained from p. 22-26 and Table 2, p. 45.

3) Supplementary experiments: No supplementary experiments were conducted.
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4) Sampling:
' Table 5: Samglmg details.
Criteria : Details
Sampling intervals of soil 0,2,7, 14, 26, 35, and' 44 DAT, equivalent to
samples 0,1,5,9,17,23, and 28 days of summer
sunlight at 40° N latitude
Sampling method Transfer soil from flask to centrifuge tube (dark

controls already in tubes for extraction). Extract
3 times with 5 mL 90:10 acetone: HCL I N,
Analyze aliquots by LSC and HPLC.

Method of sampling CO, and | Separate silica gel and ascarite. Extract ascarite
volatile organic compounds, | with water. Analyze aliquots by LSC.

if any

Sémpling intervals/times for '

moisture content: | 21, 35 DAT—irradiated samples only

sterility check, if any: N/A

Sample storage before Sample extracts were analyzed by LSC on the -
analysis day of sacrifice. Organic extracts analyzed by

HPLC, initially, within one week of sacrifice.
Actinometers, ascarite trap extracts, and
purified soil extracts were stored refrigerated.
Organic soil extracts were stored in freezer

Other observations, if any none
Data were obtained from p. 25-26 and Table 4, p 47 of the study report

C. ANALYTICAL 'METHODS

At each sampling point (except time 0), the samples were removed from the water bath and the
silica gel and ascarite in the traps were poured into separate glass vials. The silica gel vial was .
capped and stored at room temperature. As no radioactivity was expected to be trapped in the
silica geldayer, no analysis of the gel was performed. The ascarite was dissolved and extracted
with water. The dissolved ascarite solutions were weighed, the density determmed and aliquots
were taken for LSC analysis (p. 25-26).

The dark control soil samples were extracted in their sample vials by adding approximatély

10 mL of 90:10 acetone: HC1 1 N and shaking on a mechanical shaker for one hour; The
samples were then centrifuged at 2000 rpm for 15 minutes. The supernatant was decanted into a
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24-mL Pyrex vial. This process was repeated twice using 5 mL of extraction solution, shaking
for 30 minutes, and centrifuging at 2000 rpm for 10 minutes. The extracts were combined and
weighed. Three 1.0-mL aliquots of the extract were assayed for '“C by LSC. Aliquots of sample
extracts were then prepared for HPLC analysis (p. 26-27).

For the irradiated samples, 10 mL of the 90:10 acetone: HCI 1 N solution were added to the
‘quartz flask. The samples were swirled and poured into 24-mL Pyrex vials. The samples were
then extracted using the same process as for the dark control samples (p. 27). The extracted soil
pellet was allowed to air dry in a hood for at least one week prior to combustion analysis.
Extracted, air-dried soil samples were combusted to determine the amount -

of non-extractable residues (NER) (p. 27).

To characterize the NER 1sub-samples (about 0.5 g air-dry weight) of previously extracted,
airdried soil were extracted with 2.5 mL of 0.5 M NaOH on a mechanical shaker at room
temperature for approximately 24 hours. The sample was centrifuged at 2000 rpm -for 15 minutes
and the supernatant transferred to a centrifuge tube. The sample was briefly mixed with another
2.5-mL aliquot of 0.5 M NaOH and centrifuged as above, and the supernatant was combined
with the original extract. The soil pellet was then rinsed with 2.5 mL of deionized water,
centrifuged as above, and the supernatant was combined with the original extract. The soil pellet
was air-dried and combusted to determine the amount of radioactivity associated with the humin

(p. 28).

The above caustic solution was acidified to pH 2 and allowed to stand at room temperature for
approximately 24 hours. After this period, the sample was centrifuged at 3000 rpm/for 15
minutes. The supernatant was transferred to a volumetric flask and diluted to volume with
deionized water. Aliquots of the acidic solution (fulvic acid) were assayed by LSC. The
precipitate (humic acid) was re-dissolved in 2 mL of 0.5 M NaOH. Aliquots of the humlc acid
fraction were assayed by LSC (p. 28). o

Organic extracts were purified prior to HPLC analysis. The extracts were analyzed by one of the
two methods shown below:

~ Reverse phase method 1 (used to analyze 0-35 DAT soil extracts)
Aquasil, 5 pm, 4.6 x 250 mm

Solvent A: Water + 0.5% TFA

Solvent B: Acetonitrile + 0.5% TFA

1.0 mL/min flow rate -

UV: 270 nm

5 minute post-equilibration time

Time (minutes) | . %solvent A % solvent B

0 ' 100 0
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5 100 0
15 90 10
25 90 10

Data were obtained from Table 5, p. 48 of the study report.

Reverse phase method 2 (used to analyze 44 DAT soil extracts)
Aquasil, 5§ pm, 4.6 x 250 mm

Solvent A: Water + 0.5% TFA

Solvent B: Acetonitrile + 0.5% TFA

1.0 mL/min flow rate

UV: 270 nm

5 minute post-equilibration time

Time (minutes) % solvent A % solvent B.
0 100 0
5 100 0
15 70 30
25 70 30

Data were obtained from Table 5, p. 48 of the study report.
II. RESULTS AND DISCUSSION:

A. TEST CONDITIONS: Temperature of samples was reported maintained at 25 + 1°C (p. 25

“and Table 2, p. 45); no supporting temperature data was provided. The soil moisture of the
irradiated samples was reported adjusted to 75% of 1/3 bar several times throughout the study;
soil moisture of the dark samples was not monitored nor adjusted (p. 25 and Table 2, p. 45). No
supporting moisture data was provided. The actinometry data indicate that 1 DAT of exposure to
the xenon lamp was equivalent to 0.65 days in the summer sun at 40°N latitude. Therefore, in
order to calculate the predicted environmental photodegradation half-life, the sample exposure
times of 2, 7, 14, 26, 35, and 44 DAT were converted to 1, 5, 9, 17, 23, and 28 dayé in the
summer sun at 40°N latitude and these converted sampling times were used in the kinetics
calculations to correct to natural sunlight intensity for the irradiated samples (p. 35).

B. MASS BALANCE “The mean mass balance was 100.1 + 4.4 % and 93.8 + 7. 3 % in the dark
and irradiated samples, respectively. Over time the material balance of the irradiated samples
decreased from 105.2% at 0 DAT to 97.9-98.0% of the applied at days 2-7 to 85.2% of applied at
study termination. A possible explanation for this decrease offered by the study authors is that
[2,6-*C]aminopyralid degraded into volatile material, and since the test apparatus relied on
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passive trapping of CO, and other gases in the ascarite trap, volatile transformation product(s)
could have been lost when the sample was opened to adjust the soil moisture (p. 36). In dark
samples, the material balance was also 105.2% of the applied at day 0, and varied from 96.5% to
103.7% of the applied for the remainder of the study.

- Table 6: Phototransformation of XDE-750, expressed as percentage of apphed radioactivity -
(mean = s.d.; n=2), on soil.

Compound - Sampling times (DAT)
0 2 7 | 14 | 26 | 35 | 44

Parent aminopyralid | irradiated | 1042 | 94.5 { 913 | 79.8 | 819 | 78.7 | 69.3
' +1.4 | 0.1 | +32 | +40 |+124 | 370 | +76

dark 1042 | 97.7 | 996 | 944 | 1003 | 934 | 925
‘ +14 | £2.7 | £04 | £1.3 [ £100 | 1.2 | 432

Unidentified rradiated | 04 | 01 | 12 | 04 | 13 | 33| 46

extracted 0.1 | 0.1 | £1.5 [ 401 | £1.0 | 2.1 | +33
N | ‘

radioactivity dark 04 | 1.1 | o6 | 00| 09 | 00 | 09

0.1 | £14 | £06 | £0.0-| +1.3 | 0.0 | +0.1
Total extractable irradiated | 104.6 | 94.6 924 |- 802 | 832 81.9 73.9

residues . 13 | £02 | £1.7 | #39 | 115 | 49 | +43
dark 104.6 | 98.8 | 1002 | 944 | 10121 935 | 934

) ' +13 | £13 | 202 | £1.3 | 487 | £1.2 | 433
Non-extractable irradiated 0.6 23 1 36 - 53 6.0 59 8.0
residue _ +0.0 | 108 | 1.0 | £1.0 | #1.6 | £0.2 | tL.5
dark 0.6 1.1 1.7 2.1 25 3 2 3.8

~ | +00 | +0.1 | +0.0 | 0.1 | 01 | z02 | 0.1 |

Ascaﬁte trap (COz). irradiated | N/A |- 1.0 2.0 3.8 1.3 30 34
+03 | X04 | 1.7 | £1.1 | #0.7 | +1.3

drk | NA | NA | NA | NA | NA | NA | NA

Total%recovery irradiated | 105.2 | 979 | 98.0 | 89.3 | 90.5 96.8 85.2
. | £l3 | 413 | 203 | 1.2 | £8.7 | +54 | 4.2

dark 1052 | 999 | 1019 | 96.5 | 1037 | 96.6 | 97.1
' £13 | 13 | +02 | +12 | +88 | +14 | +33
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C. TRANSFORMATION OF PARENT COMPOUND:

At test termination, 92.5% of the applied "C remained as the parent in the dark samples. The
remaining radioactivity was present as non-extractable residues (3.8% of applied at study
termination), unidentified radioactivity (0.9% at study termination), and possibly untrapped CO,.

In the irradiated samples, concentration of the parent compound decreased from 104.2% of the
applied at day 0 to 79.8-81.9% of the applied at days 14-26, and to 69.3 % of the applied amount
at the end of the study. No major transformation products were detected in the irradiated
samples. The minor transformation product or products formed in the irradiated samples at a
maximum of 4.6% of the applied amount on the 44" day of incubation. Since the transformation
product or products formed in the irradiated samples at less than 5% of applied, no conclusive
identification was attempted. In irradiated samples, at the end of the study, the evolved CO, and
volatiles together amounted to a total of 3.4% of the applied radioactivity. At the end of study, -
total unidentified radioactivity was 0.9% and 4.6% of the applied amount in the dark and
irradiated samples, respectively.

NON-EXTRACTABLE AND EXTRACTABLE RESIDUES:

Extractable ["C] residues decreased from 104.6% of the applied amount at day 0 to 93.4% and
73.9% of the applied at the end of the incubation period in the dark and irradiated samples,
respectively. Non-extractable ["*C] residues in the irradiated samples increased from 0.6% of the
applied amount at day 0 to 8.0% of the applied at study termination. In the dark samples, non-
extractable radioactivity was 0.6% of the applied amount at day 0, and 3.8% of the applied at
study termination. '

PATHWAY: [2,6-“C]Aminopyralid photodegraded slowly to form non-extractable residues
(8.0% of applied at 44 DAT) and CO, and volatiles (3.4% of applied at 44 DAT). At study
termmatmn 69.3% of the applied radioactivity was still present as parent.

NH, _
' - Non-exiractable Residues
I = “ / € !
. ~ A \ ‘
" N COOH Volatiles (CO,, acid gas)
XDE-750

HALF-LIFE: The half-lives of [2,6-"*Claminopyralid in the dark and irradiated samples
calculated via first-order, linear regression on log-transformed data were 364 8 and 93.7 days,

respectively. Empirical DT50 values should not be reported, as. ammopyrahd had not degraded
50% by the termination of the study.
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Table 7. Half-lives of [2,6-'*C]aminopyralid.

First order half-life
Test . :
t . .
System Half-life Regression equation R?
(days) '

Trradiated | Linear:  93.7 y=-0.0074x+4.5766 | 0.7065
Nonlinear: 91.2 y = 97.6932e"(0.0076t) 0.7161
Dark Linear: 364.8 y=-0.0019x +4.6118 0.3448
- | Nonlinear: 385.1 y = 100.7439¢"(0.0018t) 0.3306

Data were reviewer-calculated from Appendix D, p. 77 of the study report and Attachment 1.

The half-life for phototransformation (the difference between irradiated and dark samples,
calculated by subtracting rate constants) was 126.0 days.

The predicted environmental photétransfonnatlon half-life of [2, 6-“C]ammopyralld derived
from the measured half-life in the laboratory under the xenon arc lamp, was calculated to be 72.2
days for 40 °N latitude in summer sunlight.

D. SUPPLEMENTARY EXPERIMENT-RESULTS No supplementary experiments were
conducted. :

IIL. STUDY DEFICIENCIES:

There was a large loss in material balance in the irradiated samples and concurrent loss and
variability in material balance in the dark samples. Also, dark samples were not m01stened at any
time during the study

IV. REVIEWER’S COMMENTS:

1) These results indicate that photodegradation of [2,6-'*CJaminopyralid on soil is slow, and is
not likely to be a significant process of pathway in the overall environmental degradation of
aminopyralid.

2) More than 20% and 8% of the applied radioactivity was unaccounted for in the irradiated and
dark samples, respectively, by the end of the study (irradiated: 105.3% and 85.2% of applied, at
beginning and end of study; dark: 105.2% and 97.1% of applied, at beginning and end of study).
A possible explanation given by the study author is that the [2, 6-“‘C]ammopyral1d degraded into
a volatile material that was lost. Indeed, as the test apparatus relied on passive trapping of CO,
and acid gases in the ascarite traps, a volatile could have been lost when the sample was opened

Page 15 of 17

S\




Data Evaluation Report on the phototransformation of aminopyralid (XDE-750) on soil

PMRA Submission Numbers: 2004-0789 / 2004-0790 , EPA MRID Number 46235728

to adjust the soil moisture. And volatiles in dark samples were not trapped by design. More
precautions should have been taken to minimize losses of volatiles from test apparatus. Also, it is
stated in the study that no analysis of the silica gel layer was performed because no activity was
expected to be trapped there; the author should have provided a brief rational to support this
statement.

3) The material balance in the dark samples. varied from 96.6% to 103.7% of applied from days 2
through the end of the study. This unpredictable temporal variability in matenal balance calls
into question measures of parent radioactivity for these intervals.

4) In contrast with irradiated samples, dark controls were not moistened at any time during the
experiment. All conditions except irradiation status should have been similar in both dark and
-irradiated soils so that differences between dark and irradiated samples can be attributed only to
photodegradation. Moisture content optimal for microbial degradation should have been
maintained in both dark and irradiated samples. Lack of moisture control and, hence, lack of
consistency in microbial degradation processes may be a reason why there is variability in mass
balance over time in the dark samples.

5) The correlation coefficient obtained for first order linear regression on log-transformed data
for kinetics in dark controls was low (r* = 0.3448).

6) It was not stated whether there was a pesticide use history at the site of soil collection. Also,
the sampling depth was not specified (soil should be sampled from the surface). Finally, there
was no information provided to support reported study temperature. It is preferred that the study
author reports either the temperature of each sampling interval, or the maximum, minimum and
average study temperature, as well as any 51gn1ﬁcant deviations from the average and their

duration.

V. REFERENCES:

1) Nelson R. 2002. Determination of the water solubility of XDE-750. FOR01015, unpublished
report of Dow AgroSciences LLC. ‘

2) Grifﬁn-,K. A. 2001. Vapor pressure of XR-750 by Knudsen-Effusion weight loss method.
AS-PR 2001-002, unpublished report of The Dow Chemical Company.

3) Cathie C. 2001. Determination of dissociation constant of XR-750 using UV-visible
A spectrophotometry. 01-822-AG, unpublished report of Dow AgroSciences LLC, 2001.

4) Madsen S. 2003. Determination of the n-octanol/water pai'tition coefficient (Shake flask
method) of XDE-750. FOR01009, unpublished report of Dow AgroSciences LLC.

" Page 16 of 17




Data Evaluation Report on the phototransformation of aminopyralid (XDE-750) on soil

PMRA Submission Numbers: 2004-0789 / 2004-0790 EPA MRID Number 46235728

5) Roulin S. P. 2001. Determination of the organic solubility of XR-750. 01003/DA,
unpublished report of Dow AgroSciences LLC.

6) Federal Register, Part [l EPA 40 CFR Parts 796, 797, and 798 Toxic Substénces Control
Act Test Guidelines; Final Rules, Friday September 27, 1985, p. 39318.

7) Dulin D. and T. Mill. 1982. Deveiopment and evaluation of sunlight actinometer. Environ.
Sci. Technol. 16, pp. 815-820.

8) Leifer A. 1988. The kinetics of environmental aquatic photochemistry. American Chemical
Society. A

9) Yoder R.N. and K.P. Smith. 2003. Aerobic soil degradation of XDE-750 in four european
soils. Study number 020054, Dow AgroSciences LLC. Unpublished report.

Page 17 of 17




Chemical: Aminopyralid
PC Code: 005100
MRID: . 46235728
Guideline No: 161-3

Table 6 Phototransformation of [2,6-C'*Jaminopyralid on Parabraun Erde silt loam (irradiated samples),
expressed as percentage of the applied radioactivity ' '

: Total Non-  Ascarite Trap?
Time (days) Parent Unidentified extractable extractable CcO2 VOC? " Total
0 ©105.2 0.3 105.5 0.6 N/A 106.1
0 1032 05 103.7 0.6 N/A 104.3
AVG 104.2 0.4 104.6 0.6 N/A 105.2
STDEV 14 0.1 1.3 0.0 N/A . .13
2 94.4 0.0 94.4 1.8 0.8 97.0
2 94.6 0.1 94.7 2.9 1.2 ' 98.8
AVG 94.5 0.1 94.6 24 1.0 ' 97.9
STDEV 0.1 0.1 0.2 - 0.8 03 1.3
7 93.5 0.1 93.6 29 . 17 ' 98.2
7 89.0 2.2 91.2 4.3 23 97.8
AVG 91.3 12 924 36 20 - 98.0
STDEV 3.2 1.5 1.7 1.0 0.4 0.3
14 77.0 0.4 774 6.0 50 88.4
14 82.6 0.3 82.9 46 2.6 90.1
AVG 79.8 0.4 80.2 53 3.8 89.3
STDEV 40 . 0.1 3.9 1.0 - 1.7 . 1.2
26 73.1 20 75.1 741 2.1 . 84.3
26 90.7 0.6 91.3 48 0.5 , 96.6
_AVG 81.9 1.3 - 83.2 6.0 - 13 : 90.5
STDEV 12.4 1.0 115 1.6 1.1 87!
35 73.7 . 47 784 6.0 2.5 86.9
35 83.6 1.8 85.4 5.7 35 9486
AVG 78.7 33 81.9 59 30 90.8
STDEV 7.0 2.1 49 . 02 0.7 : 5.4
44 639 69 70.8 9.0 24 82.2
44 74.6 2.3 76.9 6.9 43 _ 88.1
AVG 69.3 46 73.9 8.0 34 - 85.2
STDEV 76 33 . 43 1.5 1.3 4.2
AVR '93.8

» : STDEV 7.3
Data were obtained from Appendix D, pp. 77 of the study report. ) -
~ N/A= Not Applicable because not sampled




Chemical: Aminopyralid
PC Code: 005100
MRID: 46235728
Guideline No: 161-3

Table 6 Phototransformation of [2,6-C'*Jaminopyralid on Parabraun Erde silt loam (dark samp(es),

expressed as percentage of the applied radioactivity

Total Non-  Ascarite Trap? :

Time (days) Parent Unidentified extractable = extractable CcOo2  vOC? Total
0 105.2 - 03 105.5 0.6 N/A 106.1
0 103.2 0.5 103.7 0.6 N/A 104.3
AVG 1042 - 04 104.6 0.6 N/A 105.2
STDEV 14 0.1 1.3 . 0.0 N/A 1.3
2 95.8 2.1 97.9 1.0 N/A 98.9

2 99.6 .04 99.7 1.1 N/A _ 100.8
AVG 97.7 11~ 988 1.1 - N/A ' do.g -
STDEV 2.7 1.4 1.3 0.1 N/A 1.3
7 99.9 0.1 100.0 1.7 N/A 101.7
7 99.3 1.0 100.3 1.7 N/A 102.0
AVG 99.6 0.6 100.2 1.7 N/A . 101.9
STDEV 0.4 0.6 0.2 0.0 N/A 0.2
14 93.5 0.0 93.5 2.1 N/A 95.6
14 ., 95.3 0.0 ' 95.3 20 N/A 97.3
AVG . 94.4 0.0 944 21 N/A 96.5
STDEV 1.3 0.0 1.3 0.1 N/A 1.2
26 93.2 1.8 95.0 24 N/A 97.4
26 107.3 0.0 107.3 26 © N/A , - 109.9
AVG. . 100.3 0.9 101.2 25 N/A 103.7
STDEV 10.0 1.3 8.7. 0.1 N/A 8.8
35 943 0.0 94.3 33 N/A 97.6
3 . 926 0.0 92.6 3.0 N/A _ 95.6

- AVG 93.5 0.0 935 3.2 - N/IA 96.6
7/ STDEV 1.2 0.0 1.2 0.2 N/A 1.4
44 94.7 1.0 95.7 3.7 N/A : 99.4
44 90.2 0.8 91.0 3.8 N/A 94.8
AVG 92.5 0.9 93.4 38 N/A 971
STDEV 32 . 041 3.3 04 NA .33
‘AVR 100.1

STDEV 44

Data were obtained from Appendix D, pp. 78 of the study report
N/A= Not Applicable because not sampled '
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Chemical: Aminopyralid
'PC Code: 005100
MRID: - 46235728
Guideline No: 161-3

Days Equivalent days

osttreatment| in summer sun | % applied Ln (% applied)
0 0 ©.105.2 4.66
0 0 103.2 4.64
2 1 94.4 - 4.55
2 1 94.6 4.55
7 5 93.5 4.54
7 5 89.0 4.49
14 9 77.0 4.34
" 14 9 826 441
26 17 73.1 4.29
26 17 90.7 4.51
35 23 73.7 4.30
35 23 83.6° 4.43
44 28 63.9 4.16
44 28 74.6 4.31

Uata were obtained from Appendix D. pp. 77 of the study teport.

First order linear half-life =
First order nonlinear half-life =

93.7 days
" 91.2 days

Photodegradation of [“C] aminopyralid on Parabraun Erde siit loam

(0 - 44 DAT data; irradiated samples)
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Chemical: Aminopyralid
PC Code: 005100
MRID: 46235728
Guideline No: 161-3

Days % applied Ln {% applied
0 1052 4.66
0 103.2 464
2 - 958 : . 456
2 99.6 .. 4.60
7 99.9 4.60
7 99.3 ) 4.60
14 935 -4.54
14 95.3 4.56
26 93.2 ) 4.53
26 107.3 - 4.68
35 94.3 . 455
35 - 926 453
44 94.7 . 4.55
44 90.2 4.50
Data were obtained from Appendix D, pp. 78 of the study report.
First order linear half-life = 364.8 days

First order nonlinear half-life = 385.1 days

Photodegradation of ['“C] aminopyralid on Parabraun
Erde silt loam (0 - 44 day data; dark samples)
475

470 ] y=-0.0019x + 45178 |

T 4.65 hd R2 =0.3448
% 4.60 — :
5 445 :
g 440
Z 4.35
& 430
£ 425
g 420
4.15
4.10 T — T
0 10 20 30 40 50
- Days Posttreatment
k (irradiated)= 0.0074 DAT!
k (dark)= 0.0019 DAT"'
Difference between dark and irradiated k values= 0.0055 DA_T"1
- Half-life for photodegradation only= 126.0 DAT |
Corrected for natural sunlight:
k (iradiated, corrected)= 0.0115 days™
Difference between dark and irradiated, corrected k valuss= 0.0096 days"

Predicted half-life for photodegradation only= 72.2 days -
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Irradiated samples
Nonlinear Regression
Equation: Single, 2 Parameter
y=a e—bx

R =0.84619869 Rsqr=0.71605222 - Adj Rsqr=10.69238990

Standard Error of Estimate = 6.7561

Coefficient Std. Error t S 4
a 97.6932 2.8844 33.8699 <0.0001
b 0.0076 0.0014 5.3631 0.0002
Analysis of Variance: .

DF SS MS F P
Regression 1 1381.2755 1381.2755 30.2613 0.0001
Residual 12 547.7395 45.6450 .
Total 13 '1929.0150 148.3858

PRESS = 728.6378

Durbin-Watson Statistic = 1.9133 .
Nommality Test: Passed (P =0.5248)

Constant Variance Test: Passed (P =0.5729)
Power of performed test with alpha = 0.0500: 0.9847

Phototransformation of [2,6-“C]aminopyralid on Parabraun Erde silt loam: Irradiated samples

110
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Dark samples .

Nonlinear Regression
Equation: Single, 2 Parameter
y=ae™

R=0.57497899 Rsqr=033060084 AdjRsqr=027481758

Standard Error of Estimate = 4.3472

Coefficient Std. Error t P

a ©100.7439 1.7972 56.0568 <0.0001
b 0.0018 0.0008 2.4206 0.0323
Analysis of Variance: K

. DF SS MS . F P
Regression 1 111.9984 111.9984 5.9265 0.0315
Residual 12 226.7738 18.8978
Total 13 338.7721 26.0594

PRESS = 289.8561
Durbin-Watson Statistic = 2.0241
Normality Test: Passed (P =0.3083)
Constant Variance Test: Passed (P=0. 6263)
Power of performed test with alpha = 0.0500: 0.5840 :
The power of the performed test (0.5840) is below the desired power of 0. 8000
" You should mterpret the negative findings cautiously.

Phototransformation of [2,6-"*CJaminopyralid on Parabraun Erde silt loam: Dark samples
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Data Evaluation Report on the aerobic biotransformation of aminopyi'alidj (XDE-750) in
North American soils

five

PMRA Submission‘Numbér 2004-0789 : __ EPA MRID Number 46235729

Data Requirement: PMRA DATA CODE: 8.2.3.4.2 '
: US EPA DP Barcode: Not available
OECD Data Point: IA 7.1.1, 1A 7.2.1,TIA 7.2.2,
A 7.2.3,10IA 9.1.1 A
: US EPA Guldehne Subdivision N, §162-
Test material:
- Common name: XDE-750
Chemical name:
IUPAC: 4-amino-3 6-dlch1oropyndme-2-carboxyhc acid
CAS name: 4-amino-3,6-dichloro-2-pyridinecarboxylic acid
CAS No.: 150114-71-9
Synonyms: aminopyralid, DE-750
SMILES string: clc(nc(c(c1N)CI)C(=0)0)Cl.

Primary Reviewer: 1046 | Signatl_lrei
{EPA/OECD/PMRA} : Date: Dec. 6/2004
Secondary Reviewer(s): Signature:
(EPA/EFED/ERB4) Date: May 9/2005 -

51205

Company Code: [for PMRA]
Active Code: [for PMRA]

Use Site Category: 13, 14 and 16
EPA PC Code:

CITATION: R. N..Yoder, K. P. Smith, 2002, Aerobic Soil Degradation of XDE- 750 in
Five North American Soils, Regulatory Laboratories—Indianapolis Lab, 010091, '
Dow AgroSciences LLC, December 20, 2002
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Data Evaluation Report on the aerobic biotransformation of aminopyralid (XDE-750) in five
North American soils :

PMRA Submission Number 2004-0789 ‘ EPA MRID Number 46235729

EXECUTIVE SUMMARY:

The biotransformation of radiolabeled aminopyralid (XDE-750) [2,6-'“C]-labeled
4-amino-3,6-dichloropyridine-2-carboxylic acid (aminopyralid; XDE-750) was studied in a
Holdrege silt loam (pH 4.6, 1.5% organic carbon) from Kansas (USA), a Regent loam (pH 7.5,
3.4% organic carbon) from Manitoba (Canada), a Manning sandy loam (pH 7.3, 1.2% organic
carbon) from North Dakota (USA), a Barnes clay loam (pH 4.8, 3.6% organic carbon) from
‘North Dakota (USA), and a Houston Black clay (pH 7.5, 3.4% organic carbon) from Texas
(USA). Fifty-gram soil samples were incubated for up to 1 year under aerobic conditions in the
dark at 25 °C and 75% of 1/3 bar % moisture. [2, 6-“'C]am1nopyra11d was apphed at the rate of
0.06 mg/kg soil, equivalent to 120 g a.i./ha or 0.11 1b. a.i. per acre. This rate is equlvalent to the
anticipated maximum use rate. Other samples were dosed at 0.03 mg/kg, equivalent to 60 g
a.i./ha or 0.05 1b. per acre, the expected typical seasonal application rate. The experiment was
conducted in accordance with the US EPA Subdivision N. Section §162-1 and Canada PMRA
DACO Number 8.2.3.4.2, and to meet the GLP standards, the US EPA Good Laboratory Practice
Standards, 40 CFR Part 160. The test system consisted of two-chambered biometer flasks with
traps for the collection of co,. Samples were analyzed at 0, 1, 4, 8, 14, and 22 days and 1, 2, 3, 4,
6, 9 and 12 months of incubation. Samples of each soil type and application rate were not
analyzed at all the listed time points. The soil samples were extracted three times with 90:10
acetone: 0.1 N HCI on a horizontal shaker at low speed. The [2;6-'“Claminopyralid residues were
separated by reverse phase HPLC and were subsequently analyzed by LSC. Fractions were
collected for all radioactive samples. The fraction counts were used to reconstruct’

. radiochromatograms. :

Summary of material balance for the five soils tested (% of applied radioactivity).f

Holdrege Holdrege Regent Regent Manning  Manning Barnes,  Bames Hduston Houston
60 g/a 120 g/ha 60 g/ha 120 g/ba 60 g/ha 120 g/ha 60gha 120g/ha 60gha 120 g/ha

Mean 947 - 942 91.1 86.9 83.7 874 90.1 90.0 ot 91.1
Std. 22,0 75 58 89 17.5 8.0 46 8.7 3.4 9.0

Dev. | _

Min, 784 715 783 678 744 779 843 749 ‘ 84.4 72.8
Max. 109.0 104.8 100.3 102.7 » 102.6 " 1084 100.8 1‘088 V 558 A 110.6

Data were obtained from Tables 9-18 and Appendlx C, pp. 57-66, 94-95 97-98, 100-101, and 103-106 of the study
report

! Statistics calculated using all replicates. : _ {
Material balance for the Holdrege silt loam in each replicate was 94.7 + 22.0% (range = 78.4 to
109.0%) and 94.2 + 7.5% (range = 77.5 to 104.8%) of the applied amount at the 60- and
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Data Evaluation Report on the aerobic biotransformation of aminopyralid (XDE-750) in five
North American soils

PMRA Submission Number 2004-0789 . EPA MBID Number 46235729

120-g/ha rates, respectively. No pattern of decline in material balances was observed during the
first 190 days of the study, and then a 15% decline was observed between day 190 and day 365
for both rates. At 60 g/ha, the concentration of the parent compound decreased from 99.7% of
the applied amount at Day 0 to 55.8% of the applied at 33 DAT and 3.8% of the applied at the
end of the study period (365 DAT). At 120 g/ha, the concentration of the parent compound
decreased from 102.2% of the applied amount at Day 0 to 56.9% of the applied at 33 DAT and
3.7% of the applied at the end of the study period (365 DAT). The first order nonlinear half-life
of [2,6-"“CJaminopyralid in aerobic soil was 42.0 days (60 g/ha) and 38.7 days (120 g/ha).
Nonlinear first order half-lives were consistent with empirical DT50s (45.0 days for both 60 g/ha
and 120 g/ha), while linear first order half-lives overestimated empirical ones (73.0 days for both
60 g/ha and 120 g/ha). When half-lives were calculated assuming non-extractible residues were
composed of non-extracted parent (at 120 g/ha), the first order linear half-life was 103.5 days, the
first order nonlinear half-life was 58.2 days, and the empirical DT50 was 70.0 days.

Material balance for the Regent loam in each replicate was 91.1 + 5.8% (range = 78,3 to 100.3%)
and 86.9 + 8.9% (range = 67.8 to 102.7%) of the applied amount at the 60- and 120-g/ha

rates, respectively. Substantial variation in material balances was observed during the first 124 .
days (60 g/ha) and 91 days (120 g/ha), followed by a pattern of decline through the end of the
study for both rates. There is a 10% loss in material balance between day 0 and day 8 (the first
sampling interval) at 120 g/ha, adding uncertainty to the concurrent reported 25%iloss in parent
radioactivity. At 60 g/ha, the concentration of the parent compound decreased from 99.4% of the
applied amount at Day 0 to 55.6% of the applied at 14 DAT and 1.5% of the applied at the end of
the study period (365 DAT). At 120 g/ha, the concentration of the parent compound decreased”
from 100.3% of the applied amount at Day 0 to 60.8% of the applied at 14 DAT, then 24.6% of
the applied at 33 DAT and 1.6% of the applied at the end of the study period (365 DAT). The
first order nonlinear half-life of [2,6-'“Claminopyralid in aerobic soil was 19.8 days (60 g/ha)
and 17.0 days (120 g/ha). Nonlinear first order half-lives were slightly less than empirical DT50s
(15.0 and 20.0 days for 60 g/ha and 120 g/ha, respectively), while linear first order half-lives
overestimated empirical ones (61.9 and 62.4 days for 60 g/ha and 120 g/ha, respectively). When
half-lives were calculated assuming non-extractible residues were composed of non-extracted
parent (at 120 g/ha), the first order linear half-life was 67.3 days, the first order nonhnear half-life
was 30.4 days, and the empirical DT50 was 30.0 days. However, all DT50s and half lives are of
questionable value due to material balance problems.

' Material balance for the Manning sandy loam in each replicate was 83.7 = 17.5% (range = 74.4
to 102.6%) and 87.4 + 8.0% (range = 77.9 to 108.4%) of the applied amount at the 60- and 120-
g/ha rates, respectively. Material balances for both rates drop sharply during the first sampling'
interval (8 DAT) and remain lower than 90% of applied radioactivity for the remainder of the
study. At 60 g/ha, the concentration of the parent compound decreased from 101.5% of the
applied amount at Day 0 to 62.8% of the applied radioactivity at 14 DAT, then 31 ;5% of the
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Data Evaluation Report on the aerobic biotransformation of aminopyralid (XDE-750) in five
North American soils :

PMRA Submission Number 2004-0789 EPA MRID’ Number 46235729

applied radioactivity at 33 DAT, and 2.6% of the applied at the end of the study period (190
DAT). At 120 g/ha, the concentration of the parent compound decreased from 103.2% of the
applied amount at Day 0 to 73.2% of the applied radioactivity at 14 DAT, then 30.9% of the
applied radioactivity at 33 DAT and 2.3% of the applied at the end of the study period (190
DAT). The first order nonlinear half-life of [2,6-"*C]aminopyralid in aerobic soil was 18.8 days
(60 g/ha) and 19.4 days (120 g/ha). Nonlinear first order half-lives were slightly less than-
empirical DT50s (20.0 and 22.0 days for 60 g/ha and 120 g/ha, respectively), while linear first
order half-lives overestimated empirical ones (32.4 and 31.9 days for 60 g/ha and 120 g/ha,
respectively). When half-lives were calculated assuming non-extractible residues were
composed of non-extracted parent (at 120 g/ha), the first order linear half-life was 55.9 days, the
first order nonlinear half-life was 25.8 days, and the empirical DT50 was 27.0 days. However,
all DT50s and half-lives are of questionable value due to low material balances.

Material balance for the Barnes clay loam in each replicate was 90.1 £ 4.6% (range = 84.3 to
100.8%) and 90.0 + 8.7 % (range = 74.9 to 108.8%) of the applied amount at the 60- and
120-g/ha rate, respectively, with a variable pattern dropping below 90% of the applied
radioactivity for five of the ten 60 g/ha samnpling intervals and three of the eight 120 g/ha
sampling intervals. At 60 g/ha, the concentration of the parent compound was 91.9% of the
applied amount at Day 0, ranged from 81.3 to 92.1% of the applied from 8 to 63 DAT, and
decreased to 42.5% of the applied at the end of the study period (365 DAT). At 120 g/ha, the
concentration of the parent compound decreased from 94.6% of the applied amount at Day 0 to
91.4% of the applied at 8 DAT, ranged from 69.0 to §3.5% of the applied from 14 to 91 DAT,
and decreased to 41.1% of the applied at the end of the study period (365 DAT). The first order
linear half-life of [2,6-*CJaminopyralid in aerobic soil was 330.1 days (both 60 g/ha and 120
g/ha). Nonlinear first order half-lives were identical to linear ones for both rates, and slightly
greater than DT50s (290 and 300 days for 60 g/ha and 120 g/ha, respectively). When half-lives
were calculated assuming non-extractible residues were composed of non-extracted parent (at
120 g/ha), the both first order linear and nonlinear half-lives were 533.2 days, and there was no
empirical DT50, as parent did not degrade to less than 50% of applied by study completion.

However, all DT50s and half-lives are of questionable value due to variability and fluctuation of
material balances. :

Material balance for the Houston Black clay in each replicate was 91.1 + 3.4% (range = 84.4 to
95.8%) and 91.1 = 9:0% (range = 72.8 to 110.6%) of the applied amount at the 60- and
120-g/ha rates, respectively. For 60 g/ha, material balances showed a pattern of decline from
Day 0 until 8 DAT and a pattern of incline from 8 DAT to the end of the study (65 DAT). For
120 g/ha, material balances were variable, with decreases of almost 10% of applied radioactivity
from Day 0 to Day 1, and from Day 14 to Day 22. At 60 g/ha, the concentration o;fthe parent
compound decreased from 86.2% of the applied amount at Day 0 to 46.3% of the applied at 4
DAT, and 1.4% of the applied at the end of the study period (65 DAT). At 120 g/ha, the
concentration of the parent compound decreased from 90.1% of the applied amount at Day 0 to
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- Data Evaluation Report on the aerobic biotransformation of aminopyralid (XDE-750) in five
North American soils

PMRA Submission Number 2004-0789 EPA MRID Number 46235729

53.1% of the applied at 4 DAT, and 1.1% of the applied at the end of the study period (65 DAT).
The first order nonlinear half-life of [2,6-'*Claminopyralid in acrobic soil was 4.0 days (60 g/ha)
and 6.1 days (120 g/ha). Nonlinear first order half-lives were more representative of empirical
DT50s (3.5 and 4.5 days for 60 g/ha and 120 g/ha, respectively) than linear first order half-lives
(10.4 and 9.4 days for 60 g/ha and 120 g/ha, respectively). When half-lives were calculated
assuming non-extractible residues were composed of non-extracted parent (at 120 g/ha), the first
order linear half-life was 31.5 days, the first order nonlinear half-life was 17.9 days, and the
empirical DT50 was 13.0 days. However, all DT50s and half-lives are of questionable value due
to variable material balances.

No major transformation products other than CO, and NER (non-extractable residues) were
detected. No minor transformation products were detected. None of the radioactivity detected
was unidentified; the entire extractable radioactivity was characterized as [2,6-'*Claminopyralid.
For Holdrege silt loam, Regent loam, Manning sandy loam, and Houston Black clay treated at 60
g/ha, extractable [14Clresidues decreased from 99.7, 99.4, 101.5, and 86.2% of the applied
amount at Day 0 to 3.8, 1.5, 2.6, and 1.4% of applied at the end of the study period (365, 365,
190, and 65 DAT), respectively. Similarly, for Holdrege silt loam, Regent loam, Manning sandy
loam, and Houston Black clay treated at 120 g/ha, extractable [14C]residues decreased from ’
102.2, 100.3, 103.2, and 90.1% of the applied amount at Day 0 to0 3.7, 1.6, 2.3, and 1.1% of
applied at the end of the study period (365, 365, 190, and 65 DAT), respectively. For Barnes
clay loam, however, extractable [14C]residues decreased from 91.9 and 94.6% of the applied
amount at Day 0 to 42.5 and 41.1% of applied at the end of the study period (365 DAT) for 60-
g/ha and 120 g/ha, respectively. Non-extractable [14C]-residues increased from about 0% of the
applied at Day 0 to 4.9, 15.7, 9.0, and 13.7% of the applied (60 g/ha) and to 5.4, 0.0, 8.3, and
14.0% of the applied (120 g/ha) at the end of the incubation period in Holdrege silt loam, Regent
loam, Manning sandy loam, and Barnes clay loam, respectively. Non-extractable [14C]-residues
in Houston Black clay increased from 8.1 and 9.6 % of the applied at Day 0 to 23.1 and 24.3% of
the applied at the end of the incubation period (65 DAT) for 60 g/ha and 120 g/ha, respectively.

Organic matter from non-extractable residues in Holdrege silt loam, Regent loam,  Manning
sandy loam, and Houston Black clay dosed at 60 g/ha at 91, 91, 124, and 8 days, respectively,
consisted of fulvic acid fractions of 7.5, 7.5, 7.6, and 23.0 % of the applied, humic fractions of
2.5,3.8,0.2, and 1.0 % of the applied, and humin fractions of 3.0, 7.3, 3.3, and 11.4 %. Organic
matter from non-extractable residues in Holdrege silt loam, Regent loam, Manning sandy loam,
and Houston Black clay dosed at 120 g/ha at 190, 63, 190, and 14 days, respectively, consisted of
fulvic acid fractions of 5.2, 8.0,-10.2, and 11.7-% of the applied, humic fractions of2.2, 4 2,08,
and 0.9.% of the applied, and humin fractions of 4.1, 4.5, 1.1, and 12.8 %

At study termination, evolved 14CO2 were 70.3, 65.7, 73'.2, and 67.5% of the applied at 60 g/ha

and 69.3, 66.9, 71.5, and 67.4% of the applied at 120 g/ha, in Holdrege silt loam, Regent loam,
Manning sandy loam, and Houston Black clay, respectively. In the Barnes clay loam, 30.0 and
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Data Evaluation Report on the aerobic biotransformation of aminopyralid (XDE-750) in five
North American soils :

PMRA Submission Number 2004-0789 EI;A MRID Number 46235729

27.0% of the applied radioactivity was CO, at study termination at 60 g/ha and 120 g/ha,
respectively. Volatile organics were not measured.

Results Synopsis:
Half-lives/DT50:
Soil type DTS50 First order half-life, First order half-life,
(days) linear regression’ non-linear regression’
half-life (days) | R? | halflife (days) | R?
Holdrege 60 g/ha 50.0 73.0 09003 f - 420 | 09866
Holdrege 120g/ha 60.0 © T30 0.8809 38.7 0.9839
Regent 60 g/ha 15.0 61.9 0.7565 19.8 0.8799
Regent 120 g/ha 20.0 624 0.6505 17.0 0.9951 |
Manning 60 g/ha 20.0 324 0.7914 18.8 0.9850
Manning 120 g/ha 220 319 0.7675 || 19.4 | 09829,
Bames 60 gha |  290.0 330.1 0.9635 - 330.1 0.9481 |
Bames 120 g/ha 300.0 330.1 0615 | 330.1 0.7952 |
Houston 60 g/ha 3.5 104 0.6787 4.0 0.9903 |
Houston 120 g/ha 4.5 9.4 0.7707 6.1 0.9481 |

Data were obtained from Tables 9-18 and Appendix C, pp. 57-66, 94-95, 97-98, 100-101, and 103-106 of the study report.
‘ !See Appendix A of this DER for plots of linear and nonlinear regression and for equations of the models used.

Half-lives/DT50 treating non-extractable residues as parent: -

Soil type DT50 | First order half-life, _ First order half-life,
. (days) linear regression’ non-linear regression’
half-life (days) | R® || halflife (days) | R
Holdrege 120g/ha 70 " 1035 | 0240 | 58.2 "0.9721
Regent 120 g/ha 30 63.7 0.9282 30.4 0.9543°
Manning 120 gha | 27 55.9 0.7654 25.8 0.9747
Barnes 120 g/ha N/A 15332 0.7419 - 5332 0.6727
Houston 120 g/ha 13 31.5 | o7sas || 17.9 0.8989

Data were obtained from Tables 9-18 and Appendix C, pp. 57-66, 94-95, 97-98, 100-101, and 103-106 of the study report.
'See Appendix A of this DER for plots of lincar and nonlinear regression and for equations of the models used. :
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Data Evaluation Report on the aerobic blotransformatnon of ammopyralld (XDE-750) in five

" North American soils

PMRA Submission Number 2004-0789 _ - EPA MRID Number 46235729

Major transformation products: CO,and non-extractable residues (NER).
Minor transformatlon products: None.

Study Acceptability: This study is classified as supplemental for an aerobic biotransformation
study in soil, however only the Holdrege silt loam provides a useable half-life. Regent loam,
Manning sandy loam, Barnes clay loam, and Houston Black clay material balances were either
low or variable and the data from these soils cannot be used quantitatively. The method used for
extraction was not harsh enough to ensure with certainty that radioactivity attributed to non-
extractable residue was truly not able to be extracted. Additionally, because aerobic soil -
metabolism in Barnes clay loam was not valid, the Subdivision N requirement that one of the

soils tested in the adsorption/desorption study also be tested in the aerobic soil metabolism study
was not fulfilled.

'I. MATERIALS AND METHODS

GUIDELINE FOLLOWED: U.S. Environmental Protection Agency (EPA) requirements for
aerobic soil metabolism as outlined in the EPA Pesticide Registration Guidelines, Subdivision N,
§162-1 and Canada PMRA DACO Number.8.2.3.4.2 - Biotransformation in Soil - Aerobic.
COMPLIANCE: Good Laboratory Practices standards, 40 CFR Part 160

A. MATERIALS:

1. Test Material: [2,6-"*C]XDE-750 (aminopyralid; p.20; Figure 1., p.70)
NH

2
h,c;

o “N? “COOH

Chemical Structure:

Description: Radlolabeled active substance

Purity: Analytical purity: N/A Radiochemical purity: 99.6% INV1590 Speclﬁc activity:
27.4 mCi/mmole Locations of the radiolabel: 2,6-14C (Figure 1; p. 70)

Storage conditions of test chemicals: frozen, maintained in the dark
Physico-chemical properties of amvinopYralid (XDE-750):
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Data Evaluation Report on the aerobic biotransformation of aminopyralid (XDE-750) in five
North American soils

EPA MRID Number 46235729

PMRA Submission Number 2004-0789
Parameter Values Comments
Water solubility
pH 5 212 gL at 20 °C (1)
pH7 205 g/L. at 20 °C (1)
pH 9 203 gL at20 °C (1)
unbuffered 248 g/L at20°C (1)
Vapor Pressure 7.14 x 10-1]1 mm Hg at 20 °C (2)
pKa 2.56 ' a20°CG)
Log Kow
Unbuffered 02
pHS -1.76
pH 7 2.87
pH9 -2.96

Stability of Compdund at Room

Stable at least 5 months after

Confirmed by HPLC' re-analysis
!

Temperature || receipt

Organic Solvent Solubilities

Acetone 30g/L re-analysis
Ethyl Acetate 4g/L at20°C (4)
Methanol 50 g/L at20*C (4)
1,2-dichloroethane 2L at20 °C (4)
Xylene 43 mg/L at 20 "C (4)
Heptane - less than 10 mg/L at 20 °'C (4)

Data were 6btained from p. 21 of the study report.
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Data Evaluation Report on the aerobic biotransformation of aminopyralid (XDE-750) in five
North American soils '

EPA MRID Number 46235729

PMRA Submission Number 2004-0789
2. Seil Characteristics
Table 1: Description of soil collection and storage.
Description Holdrege Regent Manaing Barnes Houston
, Black
Geographic location |Decatur Co  |Whitewater |Ward Co, (irand Forks, [Travis Co,
KS,USA  |Rural, MB, |[ND,USA  [ND,USA TX, USA
Pesticide use history |None for Nonefor = [MNone for Pursuit Plus, |Nitrogen
at the collection site [previous year |previous year [previous year [Double play  |fertilizer
ious year |previous year
Collection procedure [N/A N/A (N/A N/A N/A
Sampling depth {cm) |NWA N/A N/& A N/A
Storage conditions  |Stored Stored Stored Stored Stored
: ambient ambient . |ambient ambient ambient
Storage length 2 months 2 months 2 months 2 months 3months
Soil preparation  [Sieved, 2 mm [Sieved, 2 mm [Sieved, 2 mm {Sieved, 2 mm [Sieved, 2 mm
air-dried  [air-dried air-dried = |air-dried
slightly Iﬂightiy slighily I§ljghtl§'
Table 2: Properties of the soils.
Property Holdrege Regent Manning Barnes Housion
. ' ‘ : Biack
Soil texture Silt Loam Loam Sandv Loam | Clay Loam Clay
% sand 21 45 74 3 - 17
5 silt 60 40 16 34 32,
% clay 19 15 10 32 51
13! 46 - 7.5 7.3 4.8 7.5
Organic carbon (%) 1.5 3.4 1.2 3.6 34
CEC (meg/100 ¢} 14.5 25.6 15.5 235 45.0
Moisture at 1/3 (%) 259 30.3 14.3 33.1 408
Bulk density (g/cm’) 1.06 1.03 1.24 0.96 0,99
Seil Taxenomic (1) (2} 3) ) (5)
classification : __
Initial & Fmal Soil | 815 3135 N/A NiA 672.8
Biomass - B13 2204 105.3 93.6 - 7599
Seil Mapping Unit N/A N/A N/A N/A - N/A
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Data Evaluation Report on the aerobic blotransformatlon of ammopyralld (XDE-750) in five
North American soils

PMRA Submission Number 2004-0789 EPA MRID Number 46235729

(1) Fine-silty, mixed, mesic, Typic Argiustolls

(2) Fine, smectitic, frigid, Vertic Argiustolls .

(3) Coarse-loamy over sand or sandy-skeletal, mixed, superactive frigid Typic Haplustolls
(4) Fine-loamy, mixed, superactive, frigid Calcic Hapludolls

(5) Fine, smectitic, thermic Udic Haplusterts
Data were obtained from Table 1, p. 48 of the study report.

B. EXPERIMENTAL CONDITIONS:

1. Preliminary experiments: No preliminary experiments were conducted.
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Data Evaluatlon Report on the aerobic blotransformatlon of ammopyralld (XDE-750) in five

North American solls

PMRA Submission Number 2004-0789 EPA MRID Number 46235729
2. Experimental conditions: ?
Table 3: Experimental design.

Parameter Description

Duration of the test Up 10363 davs

Soil condition; Samples brought to moisture and

F(‘Air dried/fresh) temperature for at least 2-7 days prior to
freaiment
Soil (gfreplicate) Moist soil eguivalent to 50-g oven-dry
Test concentrations (mg a.i./kg soil) and 0.030 and 0.060 mg a.i./kg soil
quivalent g a.i./ha S8and 117 gai/ha

Control conditions Same conditions as treated .

No. of Controls B controls per soil type

Replication |Treatments 23 samples at 60-g/ha rate, 19 samples at

120-g/ha vaté per soil type ‘
st apparatus Two-chambered, closed system w/ maist
{ Type/material/volume) soil in one chamber and NaOH solution in
other, slight positive O, pressure to
v maintgin aerobicity

Details of traps for CO- ' 0.2 N NaOH

Identity and concentration of co-sofvent water

Test material | Volume of test solution 0.8-1.0ml.

_ |lepplication Application method Syringe to soil surface

co-solvent evaporated: - N/A

Test matmaf sorpiion to apparatus? N/A

Experimental [Temperature (*C) 254 1 °C ‘

' Maoisture content ‘ 75% of 1/3 bar moisture

* [Moisture maintenance Moisture adjusted pre-treatment and

method: maintained in a closed svstem
Continuous darkness: Yes

Other details, if any

Additional samples dosed at 5~ and &O-y’ha
to establish correlation between
concentration and degradation rate.
Samples treated, incubated and analyzed in

same fashion as above for up 1o 2 months

 Data were obtained from Tab1¢ 2, p. 50 of the study report.
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Data Evaluation Report on the aerobic blotransformatmn of ammopyralld (XDE-750) in five

North American soils
PMRA Submission Number 2004-0789 ' EPA MRID Number 46235729

3. Aerobic conditions: Biometers were connected via an expansion bulb in the
caustic trap to an oxygen manifold to sustain aerobic conditions during incubation. -
The soil side of each flask was closed with a ground glass stopper, using vacuum
grease to create an dirtight seal (p.24).

4. Supplementary expenments. Additional samples of four soil types were treated at rates

“equivalent to 5 and 20 g a.i./ha (less than required maximum rate, 120 g a.i./ha) to determine the

impact of concentration on [2,6-C]aminopyralid aerobic soil metabolism (p.26).

Samples dosed at 60 and 120 g a.i./ha were subjected to a two-step extraction procedure at 0, 14
and 33 DAT (Houston Black samples at 0 and 14 DAT). This two-step extraction included a
brief (5-minute) extraction with 0.01 M CaCl, followed by an exhaustive éxtractiqn with 90:10
acetone 1.0 N HCI. The extraction with aqueous followed by organic allowed for the
determination of [2,6-'*CJaminopyralid sorption potential with soil contact time (p.29).

Control samples of each soil fype were dosed with 14C-dichlorobenzoic acid (DCBA) to
characterize soil microbial activity with incubation time (p.27).

S. Sampling:
Table 4: Sampling details. .
Parameters ' Details
Sampling infervals - | Sample intervals dependent on soil type
: and concentration. See Table 5 -14 for
: . actual time points.
Sampling method for soil samples. - All samples extracted 3x with 90:10
acetong: 1.0 N HCI, Several time points
extracted first with 0.01 M CaClyto
determine apparent Kg valyes
Method of collection of CO; and volatile spiration of NaOH trap, LSC of wiplicate
organic compounds 1-mL atiquots, No volatiles other than
_ ; CO; were collected
Sampling intervals/times for: " No sterile samples were used
Sterility check, ‘ Moisture content determined by weight at
Muaisture content: each sampling interval .
Redox potential/other; Redox potential was not determined
Sample storage before analysis N/A, samples were extracted and assayed
, by LSC the day sacrificed
Other observations, if any Control samples treated w/ DCBA at 0
o DAT, and after 1, éandl2monlhs
incubation

Data were obtained from Table 3, p. 51 of the study report.
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Data Evaluation Report on the aerobic biotransformation of aminopyralid\(XDE-750) in five
North American soils ' '

PMRA Submission Number 2004-0789 EPA MRID Number 46235729

C. ANALYTICAL METHODS:

Extraction/clean up/concentration methods:

At each sampling point, the caustic trapping solution was removed from the biometer side arm
and aliquots were assayed by LSC. The entire soil sample was-transferred to a labeled, weighed -
glass jar. A 10-g wet weight sub-sample was transferred to a 45-mL centrifuge tube for
extraction. The remaining, unextracted soil sample was stored in a freezer. The entire 1-year
sample was extracted (pp.29-31).

A two-step extraction procedure was used to analyze 60- and 120- g/ha samples at 0, and 14 DAT
and 1 month after treatment, with the exception of the Houston Black clay samples where the 1-
.month samples were not extracted with CaCl2 solution. The two-step procedure consisted of a

* brief extraction with 0.01 M CaClz, followed by a more extensive extraction with:90:10 acetone:
1 N HCI. This two-step extraction process was used to determine the non-equilibrium desorption
coefficients of [2,6-"C]laminopyralid with time. All other samples were extracted only with
acidified acetone.

Additionally, samples treated at the 5- and 20- g/ha rates were extracted only with acidified
acetone,

A 10-mL aliquot of each organic extract was concentrated under a stream of N, using a Turbovap
to remove the organic solvent. The concentrate was filtered through a 0.45 um PTFE filter before
HPLC analysis. Samples dosed at the 5- and 20-g/ha rates were not analyzed by HPLC. The
profile of these’ samples was assumed to be the same as the 60- and 120-g a.i./ha samples.

Sample extracts were analyzed by reverse phase HPLC using a C18 Inertsil column The mobile
phase for this isocratic system was 90:10 water: acetonitrile, each containing 0. 5% TFA.

Fractions were collected for all radioactive samples. The fractions were mixed wﬂh scintillation
cocktail and assayed by LSC. The fraction counts were used to reconstruct rad1ochromatograms.

Non-extractable residue determination:
The extracted soil pellet was allowed to air dry in a hood for at least one week prior to

combustion analysis. Extracted, air-dried soil samples were combusted to determine the amount
of non-extractable residues.

Non-extractable resxdues were characterized by partitioning into-fulvic acid, huxmc acid, and
humin pools. Sub-samples (ca. 5 g air-dry weight) of previously extracted, a1r-dr1ed soil were
transferred to a centrifuge tube and extracted with 0.5 M NaOH. The total non-extractable

residue is equivalent to the sum of radioactivity assoc1ated with the fulvic acid, humlc acid, and
humm fractions (pp. 31-32). _ : [
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Data Evaluation Report on the aeroblc biotransformation of ammopyrahd (XDE-750) in five
North American soils

PMRA Submission Number 2004-0789 : . EPA MRID Number 46235729

Total “C measurement: Total 1“C residues were determined by summing the concentration of
residues measured in the soil extracts, extracted soil, and volatile trapping solutions.

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

Volatile residue determination: The presence of CO, was confirmed by precipitate of Ba14COs3
: by the addition of BaClz to several caustic traps (pp. 28-29).

Identlficatlon and quantlﬁcatlon of parent compound: Sample extracts were analyzed by
reverse phase HPLC using a Cis Inertsil column. [2,6-'*C]aminopyralid was identified by LSC
only; HPLC fractions were collected once per minute (pp.. 71-78) and were analyzed in a LSC.

‘Table 5: Limits of Detection and Quantitation, -
60 g'ha rate 120 g/ha rate

- Sub-sample Identification e LOD LOG LoD I_OQ
Caustic Trap 0.2 . 09 r 0.1 0.5
CaCly Extracts o 6.3 1.1 0.1 08
Organic Extracts b6 22 03. L1
Soil Combustions : 02 09 0.1 0.5
HPLC-Aqueous Extract 03 1.1 01 - 0.8
HPLC-Organic Extract 0.05 . 08 0.03 04

As purity control samples and soil extract samples showed a very similar radiochromatogram, i.e.
only one peak with similar retention times, the applicant assumed that the only product eluted
from the soil extracts was the parent chemical. Therefore all extractable radioactivity was
assumed to be the parent chemical and quantity of [2,6-'*C]aminopyralid was as the percent
radiocarbon remaining as extractable radioactivity.

Identification and quantification of transformatlon products: No transformation products
were detected by HPLC-LSC. “CO, and non-extractable residues (NER) were the only major
transformatlon products detected (p. 42 Figure 6-9, pp. 75- -78).

~ Detection limits (LOD, LOQ) for the parent compound:

The table below presents the limits of detection (LOD) and limits of quantitation (LOQ) as
percent of applied radioactivity in the various phases for this study. The LOD and LOQ are
presented for the 60- -g/ha rate samples and the 120-g/ha samples (p. 37-38).

I1. RESULTS AND DISCUSSION:
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Data Evaluation. Report on the aerobic biotransformation of ammopyrahd (XDE-750) in five
North American soils :

PMRA Submission Number 2004-0789 ' _ EPA MRID Number 46235729

A. TEST CONDITIONS: Aerobmty, moisture, temperature and other expenmental
conditions were maintained throughout the study (p. 38).

B. MATERIAL BALANCE:

Material balance was seen to decrease in some of the soils over time. The loss was most likely
from the caustic traps, as very little radioactivity was extractable or recovered by combustion
from these later time points, and in several samples, the amount of CO, was seen to drop over
tlme an indication of loss of activity from the traps.

Material balance was recalculated by the reviewer. The applicant reported values did not include
those from sampling days with a total recovery range outside of 85-110% radioactivity. The ‘
reviewer reports the actual material balance, (which was also used in determining the half-life of
the test material), including sampling events reported as MB (from Appendix C, pp. 94-106).

Summary of material balance for the five soils tested (% of applied radioactivity).?

-« Holdrege Holdrege Regent Regent Manning  Manning  Bames Barnes - Houston Houston
60 g/ha 120 g/ha 60gha . 120 gha 60 g/ha 120g/ha  60gha 120gha 60 gha 120 g/ha

Mean 946 94.2 91.1 86.9 874 87.38 90.1 90 91.6 911
Std. - T 22 76 56 89 72 79 43 - 53 34 9
. Dev. ’
Min. 789 775 82.7 67.8 744 779 843 74.9 84.4 72.8
Max. 103.6 104.3 99.4 101 102.6 108.4 100.8 108.8 95.8 110.6
Data were obtamed from Tables 9-16 and Appendix C, pp. 57-65, 94-95, 97-98, 100-101, and 103-105 of the study
. Teport. . !

! Statistics calculated and reported using all’ rephcates

Material balance for the Holdrege silt loam in each replicate was 94.7 + 22.0% (range =78.4 to
109.0%) and 94.2 = 7.5% (range = 77.5 to 104.8%) of the applied amount at the 60- and
120-g/ha rates, respectively. .No pattern of decline in material balances was observed during the
first 190 days of the study, and then a 15% decline was observed between day 190 and day 365
for both rates (Tables 9-10 and Appendlx C, pp. 57-58, 94-95)

- Material balance for the Regent loam in each replicate was 91.1 + 5.8% (range = 78.3 to 100.3%)
and 86.9 £ 8.9% (range = 67.8 to 102.7%) of the applied amount at the 60- and 120-g/ha

. rates, respectively: Substantial variation in material balances was observed during the first 124
days (60 g/ha) and 91 days (120 g/ha), followed by a pattern of decline through the end of the
study for both rates. There is a 10% loss in material balance between day 0 and day 8 (the first
sampling interval) at 120 g/ha, adding uncertainty to the concurrent reported 25% loss in parent
radioactivity (Tables 11-12 and Appendix C, pp. 59-60, 97- 98)
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Data Evaluaﬁ(ni Report on the aerobic biotransformation of aminopyralid (XDE-750) in five
North American soils - ‘

PMRA Submission Number 2004-0789 ‘ EPA MRID Number 46235729

Material balance for the Manning sandy loam in each replicate was 83.7 + 17.5% (range = 74.4
t0-102.6%) and 87.4 + 8.0% (range = 77.9 to 108.4%) of the applied amount at the 60- and 120-
g/ha rates, respectively. Material balances for both rates drop sharply during the first sampling
interval (8 DAT) and remain lower than 90% of applied radioactivity for the remainder of the
study (Tables 13-14 and Appendix C, pp. 61-62,"100-101).

Material balance for the Barnes clay loam in each replicate was 90.1 + 4.6% (range = 84.3 to
100.8%) and 90.0 + 8.7 % (range = 74.9 to 108.8%) of the applied amount at the 60- and
120-g/ha rate, respectively, with a variable pattern dropping below 90% of the applied
radioactivity for five of the ten'60 g/ha sampling intervals and three of the eight 120 g/ha
sampling intervals (Tables 15-16 and Appendix C, pp. 63-64, 103-104).

Material balance for the Houston Black clay in each replicate was 91.1 + 3.4% (range = 84.4 to
95.8%) and 91.1 £ 9.0% (range = 72.8 to 110.6%) of the applied amount at the 60- and
120-g/ha rates, respectively. For 60 g/ha, material balances showed a pattern of decline from
Day 0 until 8 DAT and a pattern of incline from 8 DAT to the end of the study (65 DAT). For-
120 g/ha, material balances were variable, with decreases of almost 10% of applied radioactivity
from Day 0 to Day 1, and from Day 14 to Day 22 (Tables 17-18 and Appendix C, pp. 65-66,105-
106).

Table 5: Biotransformation of [2,6-'“Cjaminopyralid, expressed as percentage of applied
radioactivity (n=2; mean = s.d.), in Holdrege silt loam, 60 g/ha rate, under aer_obic

conditions.
Compound . - Sampling times (days)
0 8 14 | 33 63 91 124 | 190 | 274 | 365
Parent compound 99.7 | 871 | 776 | 558 | 367 | 221110} 89 | 45 | 3.8
N +59 | £8.7 | 24 | 2.0 #3.7 | 204 | #3.7 [ 200 | 0.1
Total extractable Total extractables are-assumed to be the parent chemical
residues .
Co, N/A | 7.8 | 137 [313 | 550 |61.9 | 717 | 741 | 748 | 703
+0.3 | 308 | +1.1 | £1.1 | +0.1 | 43.6 | #5.1 ] +0.8 | +1.3
Total volatile Not monitored
organics ' _ »
Non-extractable 01 |44 | 69 | 76 | 130 | 133 | 126 | 106 | 69 | 49
residues . 0.1 [ 403 | +1.3 | +1.8 [ +0.1 | 0.4 | +1.0 | 21.6 | 0.1 | +0.4
Total %recovery [ 99.8 | 993 | 982 | 94.7 | 103.6 | 97.3 | 953 | 93.6 | 862 | 79.0
459 | +8.7 | 429 | 409 | +76 | +3.2 | +42 | 302 | +0.7 | +0.8

N/A is not applicable because not sampled.
Data were obtained from Table 9 and Appendix C, pp. 57 and 94 of the study report.
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Data Evaluation Report on the aerobic biotransformation of aminopyralid (XDE-750) in five
North American soils

PMRA Submission Number 2004-0789 EPA MRID Number 46235729

Table 6: Biotransformation of [2,6-“Claminopyralid, expressed as percentage of applied
radioactivity (n=2; mean * s.d. ), in Holdrege silt loam, 120 g/ha rate, under aerobic

conditions.
Compound Sampling times (days) ‘
0 8 14 » 33 63 91 190 365
Parent compound 102.2 89.1 | 78.5 56.9 277 | 246 5.9 3.7
+3.5 +3.0 | £1.1 ] 45 | +04 | +124 | 106 | 104
Total extractable Total extractables are assumed to be the parent chemical
residues ) .
1 co, NA | 81 129 {300 [ss1| 529 | 762 693
0.3 | £01 | +50 | +14 | +112 | 06 | +1.0°
Total volatile : Not monitored
organics .
NoP-cxtractable 0.1 49 5.1 84 | 133 | 123 | 113 54
residues +0.0 | +02 | +05 | +04 { +04 | +2.1 | +02 | +0.6
Total % recovery 1023 1 1020 | 964 | 953 |.96.1 | 89.7 | 93.3 | 784

| #35 | 435 | H06 | 109 | £15 | +0.9 .| +1.0 | +12 '

N/A is not applicable because not sampled.
Data were obtained from Table 10 and Appendix C, pp. 58 and 95 of the study report.

Note that for the remaining transformation studies, summary tables are presented below as the
original tables from the applicant. Material balance in each case was adjusted as in the above
table for the parent chemical and the total % recovery to include all sampling dates, some of
which were listed as “MB” according to the raw data presented in Appendix C, pg. 93-106. The
adjusted material balance was used in all half-life and DT50 calculatlons as well as in the
reporting of material balance in this document.
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Data Evaluation Report on the aerobic biotransformation of aminopyralid (XDE-750) in five

North ' American soils

PMRA Submission Number 2004-0789

'EPA MRID Number 46235729

Table 8: Biotransformation of XDEJSB expressed as percentage of applied
radioactivity (average 92.4% 4.4), in Regent (Loam), 60 g a.i./ha rate, under

~_aerobic conditions. _
Rep. . Sampling Times (DAT)
No. . , ' - : ‘
7o T & T 14 [ 33 ] 6 [ o1 | 124 | 190 | 234. | 365
Volatiles
. [co: 1 NA | 139 | 232 | 560 [MRB(1)] 684 | 713 | 723 | 71.1 | 66.1
2 | NA | 134 | 244 | 551 | 674 | 669 | 711 | 721 | 726 | MB
Mean | N/A | 137 | 238 | 556 | 674 | 677 | 712 | 723 | 71.9 | 66.1
Extractable Radioactivity . ' v . »
0.01 M CaCl, 1 740 | WA | 278 | 47 | NJA | N/A | N/A | NA | NiA | N/A
2 | 23| WA 266 ] 53 | NNA | N')A | NJA | NJA | NIA | N/A
Mean | 73.2 | WA | 272 | 50 TNWA T NA T WA T NA T NA T NA
90:10 Acetone; 1.0 N HCI 1 J 263 ] 7561 285] ©6 | MB | 79 | S1 | 23 17 | 16
2 J2wrv | 776 2821123 s7 | 57 | 49 | 23 | 27 | MB
Mean | 262 | 766 [ 284 [ 112 | 57 | 68 | S0 |, 23 | 22 | 16
Total (2) 1 Jwod] 756 [ 563 [ 145 | MB | 78 | 51 | 23 17 ] i6
2 o835 [ 716 [ 549 [ 177 | 57 | 57 | 49 | 23 | 27 | mMB
A Mean | 994 | 766 | 556 | 161 | 57 | 68 | 50 | 23 | 22 | 16
Bound Residue 1 oo ] 81 109 ] 210] MB | 185 [ 198 | 157 | 154 | 179
2 00 | 82 | 99 | 170 | 158 | 187 | 187 | 157 | 123 | MB
Mean .| 0.0 | 82 | 104 | 190 | 158 | 186 | 193 | 157 | 139 | 179
Material Balance L1 J1004] 975 ] 904 | 915 ] MB | 948 | 962 | 903 | 882 | 855
2 [983]603 [ 892 [ 858 | 889 | 513 | 947 | 601 | 875 | MB
Mean | 994 | 984 | 898 | 907 | 885 | 93.1 | 955 | 902 | 879 | 855

(N MB = Material Balance less than 85% or grehter than 110%

(2) Since XDE-750 was the only peak detected in all HPLC chmmatograms,

percent of applied radicactivity in the Total extracted pool is equivalent w
percent of applied as XDE-750

Data were obtained from Table 11, p. 59 of the study report.
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Data Evaluation Report on the aerobic bmtransformatlon of ammopyrahd (XDE-750) in five
North American soils

PMRA Submission Number 2004-0789 _ EPA MRID Number 46235729

Table 9: Biotransformation of XDE-750, expressed as percentage of applied
radioactivity (average 90.7 £ 53),in Regent (Loam), 120 g a.1./ha rate, lll!dﬁl‘

serohic conditions,
Rep. Sumpling Times (DAT)
No. : - :
I o ] & | 14 ] 33 | & | 1 | 150} 365
Volatiles ’ : L 1
O, I | NiA 9.5 | MB{1}] 47.1 §2:1 4.2 F03 MB
2 N/A 95 18.0 46.9 68.3 MB 7.5 MB
Mean | WA 95 18.0 470 | 651 64,2 709 MB
Extractable Radicactivity ‘ . )
- 0.0t M CaCl, -1 80.4 NiA MB’ 10.5 N/A NIA N/A N/A
2 846 | N/A 29 96 N/A N/A N/A N/A
- Mean | 825 | NJA | 329 | 101 N/A | N/A N/A NfA
90:10 Acetone; 1LONHCI 1 18.1 T3 MB | 147 5.0 34 | 21 MB
L2 [mal73]303 143 ] 42 [ MB [ 22 | MB |
Mean | 178 | 48 | 303 145 | 46 34 | 22 MB
Total (2) 1 985 | 773 I MBI | 251 ] 50 34 | 21 MR
2 W2y 7123 | 6327 239 42 MB | 22 MB
Mean | 1003 | 748 | 632] 145 44 34 | 22 MB
Bound Residug 1 | 08 | 66 MB:. | 148 1681 182 | 149
‘ 2

MB
0.7 1 59 | 83 [ 158 | 168 | MB | 146 | MB
Mean | 08 | 63 83 | 153 | 168 | 182 | 148 | MB |

MB
1B

Material Balance 1 93 | 934 | MB | 871 | 909 | 258 | 274
2 102.7 ] 87.7 | 896 | 866 | 893 MB | 883 N
Mean | 101.0°] 906 | 89.6:] 869 ] 901 ] 858 | 879 | M8

(1) MB = Material Balance less than 85% ¢r greater than 1 Iﬂ%

{2) Since XDE-750 was the only peak detected in afl HPLC chromatograms,
percent of applied radicactivity in the Total extmoted pool is eqmvalent to
percent of applied as XDE-750

Data were obtained from Table 12, p. 60 of the study report.
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Data Evaluation Report on the aerobic biotransformation of aminopyralid (XDE-750) in five
North American soils

'PMRA Submission Number 2004-0789 EPA MRID Number 46235729

Table 10: Biotransformation of XDE-750, expressed as percentage of applied
radieactivity (average 91.8  6.3), in Manning (Sandy Loam), 60 g a.i./ha rate,
uader acrobic conditions.

Rep. Sampling Times (DAT) «
NO. . ] .
' | 8 | 14 | 33 | 63 | 91 | 124 | 190
Volatiles . ) _ o .
0, ' 1_| NA | 110 | 200 |MB()] 699 MB_| MB |
2 NA | 106 ] 197 | MB | 690 706 | MB
Mean | N/A 10.8 19.9 MB [ ] 70.6 MB
Extractable Radioactivity , .
J0.01 MCaCl, ' ¥ 875 | NMA | 460 | NJA | N/A NA | MB
' 2 | 869 | NNA | 456 | NJA | NA N/A | MB

_ Mean | 872 | WA | 458 | NA | N/A N/A | MB

90:10 Acetone; 1.0 N HCI T | 156 | 792 | 166 | MB | 50 MB | MB

2 | 135 | 814 | 173 | MB | 49 32 | MB

Total (2 1. | 1025] 792 | 627 ] MB | S0 “MB | MB

2 | 1005] 814 | 629.] MB | 49 MB | MB

Mean | 1015 ] 803 | 628 | MB | S0 MB | MB

Bound Residue 1 01 | 28 | 51 | MB | 118 MB | MB
: 2 |01 | 27 [ 48 118 141 | MB

1 141 | MB
| MB | MB

. 879 | MB
879 | MB

MB
, : Mean § 01 ] 28 | 50 MB. | 118
Material Balance 1 10261 933 | 877 | MB | 857"
. MB.

2 [wos] o7 ] 874" 856
Mean | 1016 ) 939 | 876 - - §6.2
{1) MB = Material Balance less than 85% or grcutex than 110%
(2) Since XDE-750 was the only peak detected in afl HPLC chromatogmms '

- percent of applied radicactivity in the Total extracted pool is aqmvalent 0

percent of applied as XDE-750

E
MB
MB
N/A
N/A
N/A
MB
MB
Mean | 143 | 803 | 332 | MB 5.0 MB 32 MB
MB
MB
MB
MB
MB
MB
MB
MB
MB

Data were obtained from Table 13, p. 61 of the study report.
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Data Evaluation Report on the aerobic biotransformation of aminopyralid (XDE-750) in five |
North American soils

" PMRA Submission Number 2004-0789 | EPA MRID Number 46235729

Table 11: Biotransformation of XDE-750, expressed as percentage of applied
radioactivity (average 9L8 % 7.9), in Manning (Sandy Loam), 120 g a.i/ha rate,
under acrobic conditions.

Rep. Sampling 'I‘:mes([?xf') .
No. .
0 [ & [ a3 ] 6 ] o J1%
Volatiles : _
CO, _ 7 T T MB{1)| 701 | MB | MB
Z | WA | 85 | 140 | MB | 693 | MB | MB |
B Mean | N/A | 83 | 144 | MB | 6.7 | MB | MB
Extractable Radicactivity ' :
0.61 M CaCly 1T [1RS] WA T 342 TNA T NA | WA | NA
: 2 | 938 | WA | 555 | WA | NA | WA | WA
Mean | 982 | WA | 549 | WA | WA | WA | WA
90:10 Acetonez 1ONHCI | 1 | 57 § 763 | 176 | WA | 42 | MB | MB_
2 43 |"761 | 190 | WA | 50 | MB | MB
| Mean | 50 | 762 | 184 | WA | 46 | 'MB | MB
Total (2) 1_J10821 763 | 718 | NA | 42 | MB | MB
2 | 980 | 761 | ™6 | NA | 50 | MB | MB
| Mean [10317 | 762 | 732 | WA | 46 | MB | MB
[Bound Residue 1 02 |. 28 | 27 | NaA | 103 | MB | MB
2 02131 37 | WA 132 | MAB | MB_
, Mean | 02 | 30 | 29 | WA | 118 | MB | mMB |
Material Balance 1 [1084 1871 1 893 | NA |.847 | MB | MB
2 | 982 | 876 | 917 ] NiA | 87.5 | MB | MB |
Mean | 1033°] 874 [:905 ]'N/A 1861 ] MB. | MB
(1) MB = Material Balance less than 85% or greater ‘than 110%

(2) Since XDE-750 was the only peak detected in all HPLC chmmatbgrams,
percent of applied radioactivity in the Total extracwd pool is equwafent to
percent of apphed as XDE-750

Data were obtained from Table 14, p. 62 of the study report.
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Data Evaluation Report on the aerobic blotransformatlon of ammopyralld (XDE-750) in five
North American soils

EPA MRID Number 46235729

PMRA Submissiop Number 2004-0789

Table 12: Biotransformation of XDEJ%(}, expressed as percenatage of applmf
radioactivity (average 91.1 +4.3), in Barnes ((lay Loam), 60 g a.i./ha rate, under

aerobiec conditions.
Rep. Sampling Times (DAT)
No. ) )
, o | 8 [ 14 ] 335 | 6 J o1 | 124 | 190 | 274 | 365
Yolatiles ‘ . .
CO; 1 NA | 05 12 | 26 | 48 | 82 | 110 | 166 | 233 | 28.1
2 WA |[MB(}| 12 | 25 | 57 | 83 | 115 | MB | 2.9 | MB
Mean | NVA | 09 | 1.2 | 26 | §3 | 83 | 113 | 166 | 226 | 28.1
Fxiractable Radioactivity , ] )
0.01 M CaCl; 1 606 | N/A | 336 | 382 | N/A | N/A | WA | NA | WA | NA
2 665 | WA 350 360 | NJA | NJA | N/A | NiA | NIA | N/A
[ Mean | 63.6 | NA | 343 | 37.6 | WA | NJA | NA | NA | WA | NA
90:10 Acetone: 1.0 M HCI 1 307 | 832 | 526 | 527 | 827 | 718 | 687 | 621 | 511 | 452
2 759 | MB | 567 | 364 | P8 | 753 | 696 | MB | 526 | MB
| Mean | 283 | 833 | 547 | 546 [8125| 7136 | 692 | 621 | 519 | 452
Total (2 1 | 913 183317863 |00 | 827 | 718 | 687 | 21 | ST.1 | 453 |
2z 924 | MB | 917 | 932 | 798 | 753 | 696 | NA | 526 | MB
Mean | 283 | 832 | 547 | 346 | 8125 | 135 | 692 | 621 | 510 | 432
Bound Residue 1 0.1 22 | 30 | 48 | 63 | 69 | 86 | 109 | 113 | 146
: ' 2 00 | MB | 28 | 50 | 60 | &1 | 1.1 | MB | 113 | MB
Mean | 01 | 22 | 29 | a6 | 62 | 78 | 99 | 109 | 113 | 146
Matenial Balance 1 914 | 863 | 904 | 963 | 938 | 8.0 | 884 | 806 | 857 | 819
2 924 | MB | 957 | 1007 | 915 | 917 | 922 | N/A | 858 | MB
Mean | 919 1863 [ 9365] 9935 | 927 | 893 | 903 | 896 | 85.8 | 879

(1) MB = Material Balance loss than 85% or greater than'110%

2y Since XDE-750 was the only peak detected in all HPLC chromatograms

percent of applied radioactivity in the Total extracted pool is equi ivalent to
percent of applied as XDE-750 :

Data were obtained from Table 15, p. 63 of the study report.
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Table 13: Biotransformation of XDE~75!}, expressed as percentage of applied
radioactivity (average 96.4 + 5.34), in Barnes (Clay Loam), 120 g a.i./ha rate,
under aerobic conditions,

Rep. Sampling Times (DAT)
No A -
6 | 8 | 14 | 33 | 63 | o1 | 190 | 365
Volatiles |
CQ; 1 N/A | OB | 13 | 36 | 61 | 80 | 181 | MB
2 | WA [MB)] MB | 29 | MB | 94 | 181 | MB
o Mean | VA | 08 | 13 | 33 | 61 | 87 | 181 | MB
Exiractable Radicactivity e :
001 M CaCl, 1 665 | N/A | 337 | 345 | NJA | N/A | N/A | WA
2 | 759 | WA | MB | 352 | NJA | N/A | N/A | WA
Mean | 712 | N/A | 33.7 | 349 | NA | NA | NA | N/A
9010 Acetone: 1.0 M HCI 1 196 | 1044] 510 | 486 | 769 | 73.1 | 639 | MB
2 | 272 | MB | MB | 486 | MB | 792 | 649 | MB
Mean | 234 | 1034 | 510 | 486 | 769 | 762 | 644 | MB
Total (2) 1 | B61 | 1044 | 847 | 832 | 769 | 731 | 639 | MB
- 2 | 1031 | MB | MB | 832 | MB | 92 | 649 | MB
Mean | 946 | 1044 | 847 | 835 | 769 | 762 | 644 | MB
Bound Residue 1 07 | 36 | 26 | 46 | 71 | 77 | 122 | MB |
2 | o8 MB | MB | 438 MB 97 11.0 | MB |
Mean | 08 | 36 | 26 | 47 | 31 | 87 | 116 | MB
Material Balance 1 869 | 1087 [ 886 | 914 | 902 | &89 | 942 | MB
2 |wio] MB | MB Jotsa | MB [ 984 | 040 [ MB
Mean | 945 | 1087 | 886 | 914 | 902 | 937 | 941 | MB

(1) MB = Material Balance less than 85% or greater than 110%

(2) Since XDE-750 was the only peal\ detected in all HPLC chromatograms,

percent of applied radioactivity in the Total extracted pool is aqmvalent 0

percent of applied as XDEJSO

Data were obtained from Table 16, p. 64 of the study report.
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Table 14: Biotransformation of XDE-750, cxpra;sed as percentage of applied
radioactivity (average 91.5+3 ()), in Houston Black (Clay), 60 g a.n.!ha rate,

ander aerobie conditions.
: Rep. - Sampling Times (DAT)
No. ‘ :
e o 1 1 1 4 | 8 | 14 | 22 | 31 | 65
Volatiles ’ A
CO, ! N/A 1.6 13.6 . 3;%4 556 | 55.5 67,5 62.9
2 NA | 18 [ 139 [MBOY] 570 | 573 | 655 | 671
- Mean | N/A 1,7 13.3 304 56,3 564 | 883 67.5
Extractable Radicactivity - v
1 85.1 | N/A N/A 1 NIA 48 NfA ] NiA NIA
2

0.01 M {aCly
: 87.1 | NJA | NVA | N/A | 29 NA | N/A | N/A

N  Mean | 861 | NJA | N/A | N/A 3.8 N/A | N/A | N/A
90:10 Acetone: 1,6 M HCJ I 00 | 659 | 472 | 207 | 3.1 19 [ 22 ] 13
2 62 636 | 454 MB 27 ] 14 12 14
Megn] O1 | 648 | 463°] 207 | 29 1.7 1.7 14
Total {2) 1 85.1 659 | 472 | 207 77 )19, 22 i3
2 373 | 636 1 454 | MB | 38 4. ] 12 ] 14
: Mean | 862 | 648 | 463 | 207 61 1.7 | 17 14
Bound Residue 1 78 f 283 ) 284 J 383 | 293 | 3716 J 248 ] 223
2 84 | 265 | 289 | MB | 259 | 203 | 251 | 237
Mean 8.1 225 | 287 | 353 266 | 3335 1-250 ] 231
Material Balance 1 929 | 959 | 892 | 865 | 906 | 950 | %46 | 917
) - 2 957 | 921 | 881 ] MB | 885 | 881 | 918 | 921
Mean | 943 | 940 | 887 ] 8635 | 9o | 956 | 932 ] 919
(1) MB = Material Balance less than 85% or greatcr than 110%
(2) Since XDE-750 was the only peak detected in all HPLC chromawgmms
percent of applied radipactivity in the Total extracted pool is equivalent fo
percent of applied as XDE-750

Data obtained from Table 17, p. 65 of the study report.
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Table 15: Biotransformation of XDE-750, expressed as percentage of applied
radioactivity (average 93.4 + 6,9), in Houston Black (Clay), 120 g a.i/ha rate,

under aerobic conditions. _ _
. A Rep. Sampling Times (DAT)
No, : )
0 | i ]_ 4.1 8 | 14 [ 2 | 31 | 65
Volatiles :
€O, 1 N/A 1.2 92 412 433 568 63.2 67,3
2 NIA 1.3 10.1 | MB(1}] 392 MB | 632 67.2
: Mean | N/A 1.3 97 412 | 413 | 5638 | 632 | 474
Extractable Radicactivity ' -
0.01 M CaCl, 1 814 NiA N/A N/A 9.6 N/A | N/A NiA
" 2 8397 | WA | N/JA | N/A 19.8 N/A | NAA NIA

. Mean | 856 | NA | WA | NA | 147 | NJA | N/A | NiA
90:10 Acetone: 1.0 M HC 1 [ 26 [ e32 [ 52832363 [ 12 121 113
. 2 64 | 634 ] ss3 T MB [ 990 T MB ] 12 [ 10
Mean | 435 [ 633 [ s3x [ 323 ] 81 [ 17 ] 121 11
| Total (2) 1 | 841 632 [ s28 [ 32360 17 [ 12 | 11
~ 2 |91 | 634 | 33 [ MB | 296 | MB | 12 | 10
» Mean | 901 | 633 | 530 | 323 | 228 | 17 [ 12 | 11
|pownd Residee - [ 11 86 | 260 | 209 1 373 | 257 | 313 | 345 | 352
~ 2 | 105 | 253 | 298 | MB | 253 | MB | 242 | 234
Mean | 06 | 257 [ 209 [ 371 {255 [ 312 ['244] 243
Material Balance 1 | o9z26 [ %04 ["019 {1105 850 [ 897 | 890 [ 939
: 2 Jio6s] 90t [ 932 ] MB | 42 | MB [ 886 [ 916
Mean | 99.6 | 903 | 926 | 1103] 806 | 987 | 882 | 923
(1) MB = Material Balance less than 85% or greater than 110%
(2) Since XDE-F50 was the only pwk detected in gll HPLC chmmatograms
percent of applied radioactivity in the Total exiracted pool is equivalent to
percent of applied as XDE-750

Data obtained from Table 18, p. 66 of the study report.
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C. TRANSFORMATION OF PARENT COMPOUND:

For Holdrege silt loam at 60 g/ha, the concentration of the parent compound decreased from
99.7% of the applied amount at Day 0 to 55.8% of the applied at 33 DAT and 3.8% of the
applied at the end of the study period (365 DAT). At 120 g/ha, the concentration of the parent
compound decreased from 102.2% of the applied amount at Day 0 to 56.9% of the applied at 33
DAT and 3.7% of the applied at the end of the study penod (Tables 9-10 and Appendlx C, pp-
57-58, 94-95).

For Regent loam at 60 g/ha, the concentration of the parent compound decreased from 99.4% of
the applied amount at Day 0 to 55.6% of the applied at 14 DAT and 1.5% of the applied at the
end of the study period (365 DAT). At 120 g/ha, the concentration of the parent compound
decreased from 100.3% of the applied amount at Day 0 to 60.8% of the applied at 14 DAT, then
24.6% of the applied at 33 DAT and 1.6% of the applied at the end of the study penod (Tables
11-12 and Appendix C, pp. 59-60, 97-98)

For Manmng sandy loam at 60 g/ha, the concentration of the parent compound decreased from -
101.5% of the applied amount at Day 0 to 62.8% of the applied radioactivity at 14 DAT, then
31.5% of the applied radioactivity at 33 DAT, and 2.6% of the applied at the end of the study
period (190 DAT). At 120 g/ha, the concentration of the parent compound decreased from
103.2% of the applied amount at Day 0 to 73.2% of the applied radioactivity at 14 DAT, then
30.9% of the applied radioactivity at 33 DAT and 2.3% of the applied at the end of the study -
period (Tables 13-14 and Appendix C, pp 61-62,100-101). ;
For Barnes clay loam at 60 g/ha, the concentration of the parent compound was 91 9% of the
applied amount at Day 0, ranged from 81.3 to 92.1% of the applied from 8 to 63 DAT, and
decreased to 42.5% of the applied at the end of the study period (365 DAT). At 120 g/ha, the
concentration of the parent compound decreased from 94.6% of the applied amount at Day O to .
91.4% of the applied at 8 DAT, ranged from 69.0 to 83.5% of the applied from 14 to 91 DAT,
and decreased to 41.1% of the applied at the end of the study period (Tables 15- 16 and Appendix
C, pp. 63 64, 103-104).

For Houston Black clay at 60 g/ha, the concentration of the parent compound decreased from
86.2% of the applied amount at Day 0 to 46.3% of the applied at 4 DAT, and 1. 4% of the applied
at the end of the study period (65 DAT). At 120 g/ha, the concentration of the parent compound
decreased from 90.1% of the applied amount at Day 0 to 53.1% of the applied at 4 DAT, and

1.1% of the applied at the end of the study period (Tables 17-18 and Appendix C, p p. 65-66, 105-
106) '

Fifty percentiransformatlon occurred in all soils within 60 days, with the exceptlon of the Barnes
clay, where [2,6-"*CJaminopyralid was persistent. Also, in all soils except for the Bames clay, an
initial rapid transformation phase was followed by a second slow transformation phase with
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detectable levels of the parent material after 365 days. However, due to non-harsh extraction
procedures, it is not clear whether study data accounted for all parent. It is possible that some
amount of parent remamed not extracted and was instead counted as non—extractable material.

HALF-LIFE: First-order, log-transformed half-lives of aminopyralid and aminopyralid plus
non-extractables were calculated, using all data points and a first-order linear regression analysis
in Excel. First-order, non-transformed half-lives of aminopyralid and aminopyralid plus non-
extractables were also calculated, using all data points and a first-order nonlinear regression
analysis in Sigma Plot (Tables 9-16 and Appendix C, pp. 57-65, 94-95, 97-98, 100-101, and 103~
105; Attachment 1). In all cases, with the exception of the Barnes clay loam, the non-linear first-
order regressions produced a better fit to the initial degradation data than the linear first order

" regressions, which tended to overestimate the DT50 (empirical time required for 50%
transformation). However, nonlinear regression underestimated chronic concentrations.
Therefore, while the nonlinear half-life values represent a better estimate of the initial
transformation rate of [2,6-'*C]aminopyralid in aerobic soil, linear half-life values ensure that
chronic concentrations are not underestimated. Due to material balance problems, the only half-
life estimates not of questionable value are those calculated for Holdrege silt loam..

For Holdrege silt loam, the first order nonlinear half-life of [2,6-”C]aminopyralidiin aerobic soil
was 42.0 days (60 g/ha) and 38.7 days (120 g/ha). Nonlinear first order half-lives were consistent
with empirical DT50s (45.0 days for both 60 g/ha and 120 g/ha), while linear first order half-lives
overestimated empirical ones (73.0 days for both 60 g/ha and 120 g/ha). When half-lives were
calculated assuming non-extractible residues were composed of non-extracted parent (at 120
g/ha), the first order linear half-life was 103.5 days, the first order nonlinear half-hfe was 58.2
days, and the empirical DT50 was 70.0 days.

For Regent loam, the first order nonlinear half-life of [2,6-"CJaminopyralid in aerobic soil was
19.8 days (60 g/ha) and 17.0 days (120 g/ha). Nonlinear first order half-lives were slightly less
than empirical DT50s (15.0 and 20.0 days for 60 g/ha and 120 g/ha, respectively), while linear
first order half-lives overestimated empirical ones (61.9 and 62.4 days for 60 g/ha and 120 g/ha,
respectively). When half-lives were calculated assuming non-extractible residues were composed
of non-extracted parent (at 120 g/ha), the first order linear half-life was 67.3 days, the first order
nonlinear half-life was 30.4 days, and the empirical DT50 was 30.0 days. However, all DT50s
and half-lives are of qucstmnable value due to matenal balance problems.

For Manning sandy loam, the first order,- nonlinear half-hfe of [2,6-*C]aminopyralid in aerobic
soil was 18.8 days (60 g/ha) and 19.4 days (120 g/ha). Nonlinear first order half-lives were
slightly less than empirical DT50s (20.0 and 22.0 days for 60 g/ha and 120 g/ha, respectively),
while linear first order half-lives overestimated empirical ones (32.4 and 31.9 days for 60 g/ha
and 120 g/ha, respectively).  When half- lives were calculated assuming non-extractible residues
were composed of non-extracted parent (at 120 g/ha), the first order linear half-life was 55.9

Page 27 of 33 , . %\D




B e e T

Data Evaluation Report on the aerobic blotransformatlon of ammopyrahd (XDE-750) in five
North American soils ‘

PMRA Submission Number 2004-0789 EPA MRID Number 46235729

days, the first order nonlinear half-life was 25.8 days, and the empirical DT50 was 27.0 idays.
However, all DT50s and half-lives are of questionable value due to low material balances.

For Barnes clay loam, the first order linear half-life of [2,6-"*CJaminopyralid in aerobic soil was
330.1 days (both 60 g/ha and 120 g/ha). Nonlinear first order half-lives were identical to linear
ones for both rates, and slightly greater than DT50s (290 and 300 days for 60 g/ha and 120 g/ha,
respectively). When half-lives were calculated assuming non-extractible residues were ’
composed of non-extracted parent (at 120 g/ha), the both first order linear and nonlinear half-
lives were 533.2 days, and there was no empirical DT50, as parent did not degrade to less than
50% of applied by study completion. However, all DT50s and half-lives are of questionable
value due to variability and fluctuation of material balances.

For Houston Black clay, the first order nonlinear half-life of [2,6-"*C]aminopyralid in aerobic

. soil was 4.0 days (60 g/ha) and 6.1 days (120 g/ha). Nonlinear first order half-lives were more

representative of empirical DT50s (3.5 and 4.5 days for 60 g/ha and 120 g/ha respectively) than
linear first order half-lives (10.4 and 9.4 days for 60 g/ha and 120 g/ha, respectively). When half-
lives were calculated assuming non-extractible residues were composed of non-extracted parent
(at 120-g/ha), the first order linear half-life was 31.5 days, the first order nonlmear half-life was
17.9 days, and the empirical DT50 was 13.0 days. However, all DTSOs and half- hves are of
questlonable value due to variable material balances. '

Half-lives/DT50:

Soil type DTS0 First order half-life, First order half-life,
' (days) - linear regression' non-linear regression’
| half-life (days) | R? | halflife (days) | R?
Holdrege 60 g/ha 50 0B 10.9003 42 0.9866
Holdrege 120g/ha 60 , 73 0.8809 387 0.9839
Regent 60 g/ha 15 619 | 07565 19.8 0.8799
Regent 120 g/ha 20 62.4 | 0.650s 17 0.9951
Manning 60 g/ha 20 324 0.7914 || 18.8 | 0985
Manning 120g/ha | 22 | 319 0.7675 19.4 0.9829
| Barnes 60 g/ha 2% | 330.1 09635 | - 3301 0.9481
Barnes 120 g/ha 2300 | 301 | os6ls 330.1 - 0.7952
Houston 60 g/ha | .~ 3.5 104 “loemmr|| .- 4 0.9903 |
Houston 120gha [ 45 9.4 el Y | 0.9481 ||

Data were obtained from Tables 9-18 and Appendix C, pp. 57-66, 94-95, 97-98, 100-101, and 103-106 of the study report.: i
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. 'See Appendix A of this DER for plots of linear and nonlinear regression and for equations of the models used.

Half-lives/DT50 treating non-extractable residues as parent:

Soil type DTS50 First order half-life, .First order half-life,
(days) linear regression' non-linear regression'
half-life (days) | R® | halflife (days) | R* |

Holdrege 120g/ha 70 103.5 0.9240 582 0.9721
Regent 120 g/ha 30 63.7 | os282f 304 0.9543
Manning 120 g/ha 27 55.9 07654 2538 09747
Barnes 120 g/ha NA 533.2 0.7419 5332 06727
Houston 120 g/ha 13 315 0.7543 17.9 0.8989 |

Data were obtained from Tables 9-18 and Appendix C, pp. 57-66, 794-95, 97-98, 100-101, and 103-106 of the study rcpork
'See Appendix A of this DER for plots of lincar and nonlincar regression and for equations of the models used.

TRANSFORMATION PRODUCTS: The major transformation products detécfed were CO,
- and non-extractable residues. No other degradation products were observed. All the extractable
radioactivity was quantified as [2,6-'*Claminopyralid (p. 42; Figure 6-9, pp. 75-78).

NON-EXTRACTABLE AND EXTRACTABLE RESIDUES: For Holdrege silt loam, Regent
loam, Manning sandy loam, and Houston Black clay. treated at 60 g/ha, extractable [14C]residues
decreased from 99.7, 99.4, 101.5, and 86.2% of the applied amount at Day 0 to 3.8, 1.5, 2.6, and
1.4% of applied at the end of the study period (365, 365, 190, and 65 DAT), rcqu’ctively.
Similarly, for Holdrege silt loam, Regent loam, Manning sandy loam, and Houston Black clay
treated at 120 g/ha, extractable [14C]residues decreased from 102.2, 100.3, 103.2, and 90.1% of
the applied amount at Day 0 to 3.7, 1.6, 2.3, and 1.1% of applied at the end of the study period
(365, 365, 190, and 65 DAT), respectively. For Barnes clay loam, however, extractable
[14C]residues decreased from 91.9 and 94.6% of the applied amount at Day 0 to 42.5 and 41.1%
of applied at the end of the study period (365 DAT) for 60 g/ha and 120 g/ha, respectively. Non-
~ extractable [14C]-residues increased from about 0% of the applied at Day 0 to 4.9, 15.7, 9.0, and
13.7% of the applied for 60 g/ha and to 5.4, 0.0, 8.3, and 14.0% of the applied for120 g/ha at the
end of the incubation period in Holdrege silt loam, Regent loam, Manning sandy lpam and
Barnes clay loam, respectively. Non-extractable [14C]-residues in Houston Black clay increased
from 8.1 and 9.6 % of the applied at Day 0 to 23.1 and 24.3% of the applied at the end of the
incubation period (65 DAT) for 60 g/ha and 120 g/ha, respectively.

Organic matter from non-extractable residues in Holdr_ege silt loam, Regent loam, Manning
sandy loam, and Houston Black clay dosed at 60 g/ha at 91, 91, 124, and 8 days, réspectively,
consisted of fulvic acid fractions of 7.5, 7.5, 7.6, and 23.0 % of the applied, humic fractions of
2.5,38,0.2,and 1. 0 % of the applied, and humin fractions of 3.0, 7.3, 3.3, and 11.4 %. Organic

!
|
1
1
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matter from non-extractable residues in Holdrege silt loam, Regent loam, Manning sandy loam,
and Houston Black clay dosed at 120 g/ha at 190, 63, 190, and 14 days, respectively, consisted of
fulvic acid fractions of 5.2, 8.0, 10.2, and 11.7 % of the applied, humic fractions of 2.2, 4.2, 0.8,
and 0.9 % of the applied, and humin fractions of 4.1, 4.5, 1.1, and 12.8 % (Table 4, p. 52).

VOLATILIZATION: At study termination, evolved “CO, were 70.3, 65.7, 73.2, and 67.5% of
the applied at 60 g/ha and 69.3, 66.9, 71.5, and 67.4% of the applied at 120 g/ha, in Holdrege silt
loam, Regent loam, Manning sandy loam, and Houston Black clay, respectively. In the Barnes
clay loam, 30.0 and 27.0% of the applied radioactivity was CO, at study termination at 60 g/ha
and 120 g/ha, respectively (Tables 9-18 and Appendix C, pp 57-66, 94-95, 97- 98 100-101, and
103-106). Volatile organics were not measured.

TRANSFORMATION PATHWAY: The primary route of [2,6-"*Claminopyralid aerobic soil
metabolism is mineralization to CO,. Incorporation to non-extractable soil residues is also a
critical component of [2,6-*C]aminopyralid degradation. No degradates, other than CO, and
bound residues, were detected in this study.

D. SUPPLEMENTARY EXPERIMENT-RESULTS: Application rates between 5- and 120-g
a.i./ha had no impact on the half-life of [2,6-"C]aminopyralid. Non-equilibrium sorption
coefficients at 0 DAT ranged from 0.1 to 1.2 L/kg. In all five of the soils tested, the apparent Ka
values showed a 3 to10-fold increase from 0 DAT to 14 DAT, indicating that contact-time with
soil increases [2,6-'*C]aminopyralid sorption potential.

II1. STUDY DEFICIENCIES: Material balance was poor at several sampling dates during the

~ study. Specifically, for soils dosed at the required maximum application rate (120 g/ha), there.
was a material balance loss greater than 10% of the applied between sampling intervals 0 and 8
DAT for Regent loam and Manning sandy loam, and a material balance gain greater than 10% of
the applied between the same intervals for Barnes clay loam. For Houston Black clay, there were
losses of 9.4% and 8.3% between intervals 0 and 1 DAT, and 14 and 22 DAT, resi)ectively.
These large fluctuations in material balance seriously put into question the validity of
measurements of parent radioactivity across these intervals and throughout the study for the
Regent loam, Manning sandy loam, Barnes clay loam and Houston Black clay. In'addition, 41 of
the 78 reported material balances across all soils for all replicates were outside the range of 90-
110% of the apphed »

The method used for extraction (90:10 acetone: 1N HCI) was not harsh enough to ensure with
certainty that radioactivity attributed to non-extractable residue was truly not able to be extracted.
It is possible that the radigactivity attributed to non-extractable residue was actually parent which
just had not been extracted from the soil. Additionally, because aerobic soil metabolism in
Barnes clay loam was not valid, the Subdivision N requirement that one of the soils tested in the
adsorption/desorption study also be tested in the aerobic soil metabolism study was not fullfilled.
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Also samples were not collected at days 1 and 4 as outlined in USEPA Subdivision N

Guidelines §162-1, except in one of the five soils (Houston Black clay). A coupled detector was

not used with the HPLC for the analysis of the soil extracts. Samples were not analyzed w1th
more sophisticated analytical equipment such as an LC-MS to confirm HPLC findings that
extracted radioactivity was present as parent and no transformation products were formed.
Volatile organics were not monitored. Redox potential was not determined.

IV. REVIEWER’S COMMENTS:
1.) Although soil samples were not collected on days 1 and 4, at least 3 data points were

available for each soil study within the initial rapid transformatlon phase, therefore this should
not affect the calculated half-life values.

2.) HPLC and radiometric detection were the only methods used in the studies to identify and
quantitate the parent chemical. HPLC fractions were collected only once per minute and
subsequently analyzed by an LSC. This resulted in broad peaks, with 3-5 minute elution times on
representative radlochromatograms The applicant could have used a coupled detector such as
UV at 270 nm in this study, as was done in the hydrolysis and other studies. These result in
much higher resolution and thus higher certainty of identification of the parent.

3.) The authors did not use in calculations intervals which had material balance values oufside of

the 85-110% range. For the purpose of this DER, as per USEPA policy, all data points (reported

in Appendix C, pp. 91-106) irrespective of material balance were used in calculating interval
averages and transformation rates.

~4.) The authors mcorrectly calculated and reported average total extractable % apphed
rad10act1v1ty for the following intervals:

Sonl Rate Interval Replicate 1 | Replicate 2 Reported Actual

' . average average
Holdrege 120 g/ha 33 DAT 53.6 60.1 334 56.9
Regent 120 g/ha 33 DAT 25.1 - 239 14.5 24.5
- Barnes 60 g/ha 0DAT" 91.3 . 924 283 91.9
Barnes 60g/ha | 14DAT 86.2 91.7 547 89
| Bames | 60 )gha | 33 DAT 90.9 932 s46 | 921

(Data were obtained in Tables 10, 12, and 15; pp. 58, 60, and 63)

5.) The authors used first order kinetics with linear regression on log-transformed data to

calculate half-lives, which overestimated the true 50% transformatjon time (DT50) of
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aminopyralid in aerobic soil. Therefore, a first-order, two-parameter nonlinear regression on
non-transformed data was used to better approximate the transformation process of
[2,6-“C]aminopyralid. Under USEPA guidelines, only half-lives calculated at the maximum use
rate (in this case, 120 g/ha) are to be used as modeling input.

6.) Although the authors state that CO, loss from the NaOH traps most likely resulted in the low
recovery of radioactivity, it is not clear how the experimental apparatus allowed for this to occur.
Also, it is not clear how oxygen was supplied to the system, based on the information provided.
Although the loss of radioactivity from the NaOH traps does not have an impact on the
transformation of the parent material, lower than optimal recovery of unproven cause calls into
question the transformation estimate results.
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Appendix A: . ' , :
Plots of the aerobic biotransformation of [2,6-"*C]aminopyralid in five North American soils.
Each set of plots shows the measured percent parent material, the first-order log-transformed
dissipation curve with linear regression and the first-order nonlinear models fitted to the
measured untransformed data.
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Chemical:  Aminopyralid
005100
46235729

PC Code:
MRID:

Guideline No: 161-2

Table 5 . Biotransformation of [2,6-C14]ami_nopyralid,' expressed as percentage of applied

Time (days)

0
0
AVG
STDEV

8
8
AVG
STDEV

14
- 14
AVG
STDEV

33
33
AVG
STDEV

63
- 63
AVG
STDEV

91
91
AVG
STDEV

124
124
AVG
STDEV

190
190
AVG
STDEV

274

274

AVG
STDEV

365
365
AVG
STDEV

"Total extractables are assumed to be composed of all parent compound.
Data were obtained from Table 8 and Appendix C, pp. 57 and 94 of the stud

CaCl,

extract
71.4
79.6
75.5
5.8

N/A
N/A

- NIA

NIA

357

342

35.0
1.1

" 21.2
233
22.3

1.5

N/A

N/A
N/A
N/A

T ONIA

N/A
N/A
N/A
N/A

Oragnic
extract
24.1
. 243

24.2
0.1

83.2

80.9

87.1
8.7

43.6

417

42.7
13

33.2
33.9
33.6
05 .

41.8

29.6

35.7
8.6

24.7
19.5

221
37

10.7
11.3
11.0
0.4

6.2

115

8.9
3.7

Total

extract’
95.5
103.9
99.7
5.9

3.2
80.9
87.1
. 87

79.3
75.9
77.6
C 24

|- 54.4

§7.2
55.8
20

41.8

29.6

35.7
8.6

24.7
19.5

241
3.7

10.7
1.3
11.0
04

6.2
11.5

37

N/A= Not Applicable because not sampled.

Bound

residues
0.1
0.0
0.1
0.1

CcO,

N/A
N/A
N/A
N/A

13.1
14.2
13.7
0.8

321

30.5

313
11

54.2

85.7

55.0
1.1

61.8
61.9
61.9

© 01

74.2
69.1

71.7
36

7.7

70.5
74.1
5.1

74.2

75.4
748
0.8

69.3

71.2

70.3
1.3

radioactivity in Holdrege silt loam, 60 g/ha, under aerobic conditions

Total

radioactivity

95.6

" 103.9
99.8
5.9

105.4

93.1

99.3
8.7

100.2
96.1

98.2 -

2.9

95.3

94.0
1947

0.9

109.0
98.2
103.6
76

90.5

95.0

97.3
3.2

98.2 -

92.3

95.3 .

4.2

93.4
93.7

93.8
0.2

85.7

86.7

86.2
0.7

y report.__

AVR
STDEV




Chemical: Aminopyralid
PC Code: 005100
MRID: 46235729
Guideline No: 161-2

Table 6 Biotransformation of [2,6-C14]aminopyralid, expressed as percentage of applied
radioactivity in Holdrege silt loam, 120 g/ha, under aerobic conditions

Time (days)  CaCl, Oragnic | Total Bound CO, Total
extract extract | extract' residues radioactivity
0 83.3 21.4 104.7 0.1 N/A 104.8
0 78.9 20.8 99.7 0.1 N/A 99.8
AVG 81.1 211 102.2 0.1 N/A © 1023
STDEV 3.1 0.4 3.5 0.0 N/A 3.5
8 . N/A 91.2 1.2 5.0 8.3 104.5
8 N/A 86.9 868 . 47 79 99.5
AVG N/A 89.1 89.1 49 . 841 102.0
STDEV . NA 3.0 3.0 0.2 0.3 - 35
14 34.9 44.4 79.3 4.7 128 -~ 968
14 33.8 439 777 54 129 96.0
AVG 344 44.2 78.5 5.1 12.9 96.4
STDEV - 0.8 04. 1.1 0.5 0.1 . 06 ‘
33 21.1 326 537 87 335 95.9
- 33 25.9 34.2 '60.1 8.1 26.4 94.6
- AVG 23.5 334 56.9 8.4 30.0 95.3
STDEV 3.4 1.1 4.5 0.4 ‘5.0 0.9
63 N/A 279 278 13.0 54.1 95.0
63 - NA 27.4 27.4 13.6 56.1 97.1
AVG N/A . 217 27.7 13.3 55.1 96.1
STDEV N/A 0.4 0.4 04 14 15
91 N/A 15.8 15.8° 13.7 60.8 90.3
91 N/A 33.3 33.3 108 . 449 89.0
AVG N/A 246 246 123 52.9 89.7
STDEV N/A 12.4 12.4 21 11.2 0.9
190 N/A 5.4 5.4 114 . 758 92,6
190 N/A 6.3 6.3 1.1 766 94.0
AVG N/A 5.9 5.9 11.3 76.2 93.3
STDEV NA - - 06 0.6 02 06 10
365 N/A 3.9 - 3.8 5.0 - 68.6 775
365 N/A . 34 3.4 5.8 70.0 79.2
AVG N/A 3.7 3.7 5.4 69.3 78.4
STDEV N/A 0.4 0.4 06 1.0 1.2
' 942  AVR
75 STDEV

Total extractables are assumed to be composed of all parent compound.
Data were obtained from Table 10 and Appendix C, pp. 58 and 85 of the study report
N/A= Not Applicable because not sampled.
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Chemical:
PC Code:
MRID:

Aminopyralid
005100
46235729

Guideline No: 161-2

Table 7

Time (days)

0
0
AVG
STDEV

AVG
STDEV

14
14
AVG
STDEV

33
33
AVG
STDEV

63
63
AVG
STDEV

91
91
AVG

STDEV

124
124
AVG
STDEV

180

190

AVG
STDEV

274
274
AVG
STDEV

365

365
AVG
STDEV

'Total extractables are assumed to be composed of all parent compound.

Caciz

extract

. 740
723
73.2.
1.2

N/A
N/A
N/A
N/A

278 .

26.6
27.2
0.8

NA
N/A
N/A
N/A

N/A

N/A

N/A
N/A
N/A
N/A

Oragnic
extract
26.3
26.1
26.2
0.1

75.6

77.6

76.6
1.4

28.5

28.2

284
0.2

9.9
124
11.2

1.8

58.8
57
323
37.5

Total

extract’
100.3
984 -
99.4
1.3

14.6
17.7
16.2
22

58.8

323
375

Bound

residues
0.0
- 0.0

0.0

10.9
9.9
104
0.7 -

21.0
17.0 .
18.0
28

9.1
15.8
12.5
47

18.5
187

18.6
0.1

19.8
18.7
19.3
0.8

15.7
15.7
15.7
0.0

15.4
12.3
13.9
22

17.9
13.4
15.7
3.2

CO;

71.3

0.6

Total
radioactivity
100.3
984
99.4
13

97.6

99.2

98.4
1.1

90.4
89.1
. 89.8
0.9

91.6
89.8 -
- 90.7
1.3

78.3
88.9
83.6
75

94.8
91.3

93.1
25

96.2

94.7

95.5
1.1

90.3
80.1

90.2
0.1

88.2

_87.6
87.9
0.4

85.6
80.1
82.9
39
91.1
5.8

Data were obtained from Table 11 and Appendix C, pp. 59 and 97 of the study report.

N/A= Not Applicable because not sampled.

Biotransformation of [2.6-C14]ahinopyralid. expressed as percentage of applied
radioactivity in Regent loam, 60 g/ha, under aerobic conditions

AVR
STDEV




Chemical:
PC Code:
MRID:

Aminopyralid
005100
46235729

Guideline No: 161-2

Table 8

Time (days)

0
0
AVG
STDEV

8
8
AVG
STDEV

14
14
AVG
STDEV

33
33
AVG
STDEV

63
63
AVG
STDEV

91
91
AVG
STDEV

190

190

AVG
STDEV

365

365

AVG
STDEV

'Total extractables are assumed to be composed of all parent compound.

CaCl,

exftract
80.4
84.6
825
30

N/A
N/A
N/A

CN/A

30.0
32.9
315

- 241

10.5
9.6

10.1
0.6

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
NIA
N/A
“N/A

N/A
N/A
N/A
N/A

Oragmc

extract
18.1
17.4
17.8
0.5

77.3
72.3
74.8

35

28.4
1303
29.4

1.3

147
14.3
14.5
0.3

5.0
4.2
4.6
0.6

34
3.3
3.4
0.1

21 .
22
22
0.1

1.5
1.6
1.6
0.1

Total

extract’
98.5
102.0
-100.3
2.5

773
723

748
3.5

58.4

63.2

60.8
3.4

25.2

238

246
0.9

5.0
42
4.6
0.6

34

3.3 .

34

0.1

21
2.2
2.2
0.1

1.5
1.6
1.6
0.1

Bound

residues
08
0.7
0.8
0.1

6.6
5.9
6.3
0.5

7.4
8.3
7.9
0.6

14.8
15.8
16.3
0.7

16.8
16.8
16.8
0.0

18.2
175
17.9
05

14.9

14.6
148

0.2

0.0
0.0
0.0
0.0

2.1

COz

N/A
N/A
N/A
N/A

9.5

9.5
9.5
0.0

18.3
18.0
18.2

02

471

46.9

47.0
0.1

69.1

68.3

68.7
0.6

84.2
61.2
62.7

703
71.5

70.9
0.8

66.3

67.4

66.9
0.8

Total
radioactivity
99.3
102.7
101.0
24

93.4

87.7

90.6
4.0

84.1.

89.5

86.8
3.8

87.1
86.6
86.9

0.4

90.9

89.3.

90.1
1.1

85.8
82.0
83.9
2.7

87.3
88.3 |
87.8
0.7

- 67.8
69.0
68.4

0.8
86.9
8.9

‘Data were obtained from Table 12 and Appendix C, pp. 60 and 98 of the study report.
N/A= Not Applicable because not sampled.

Biotransformation of [2,6-C14]aminopyralid, expreSSed as percentage of applled
radioactivity in Regent loam, 120 g/ha, under aerobic conditions

AVR
STDEV




Chemical:
PC Code:
MRID:

Aminopyralid
005100
46235729

Guideline No: 161-2

Table 9

Time (days)

0
0
AVG
STDEV

AVG
STDEV

14
14
AVG
STDEV

33
33
AVG
STDEV

63
63
AVG
STDEV

91
91
AVG
STDEV

124

124

AVG
STDEV

190

190

AVG
STDEV

'Total extractables are assumed-to be composed of all parent compound.

Caclz
extract

87.5

86.9

87.2
04

N/A
N/A
N/A
N/A

46.0

456

1458
0.3

29.8

117
20.8
12.8

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A

N/A

‘Oragnic
extract
15.0
135
14.3
1.1

79.2

814

80.3
1.6

16.6
17.3
17.0
0.5

12.3
9.1

10.7

23
5.0
4.9

5.0
0.1

3.7
‘36
3.7
0.1

3.1
3.2
3.2
0.1

25
27
26
0.1

. .Total

extract’
102.5
100.4
101.6
15

79.2
81.4
80.3

1.6

62.6

62.9
62.8
0.2

421
20.8
315
15.1

5.0
49
5.0
0.1

3.7.
. 3.6

3.7

0.1

3.1
3.2
3.2
0.1

2.5
2.7
2.6
0.1

Bound

residues
0.1
0.1
0.1
0.0

29
2.7
28
0.1

5.1
4.8
5.0
0.2

6.2
8.6
7.4
1.7

11.8
11.8
11.8
0.0

9.9
9.9
9.9
0.0

10.0
14.1
12.1
2.9

9.1
8.9
9.0
0.1

CO,

N/A
N/A
N/A
N/A

11.0
10.6
10.8
0.3

20.0
19.7
19.9
0.2

26.1
53.4
39.8
19.3

69.9
69.0
69.5
0.6

67.4
67.4

674
0.0

70.9
70.6

70.8
0.2

73.3
73.1

732
0.1

Biotransformation of [2,6-C14]Jaminopyralid, expressed as percentage of applied
radioactivity in Manning sandy loam, 60 g/ha, under aerobic conditions

Total
radioactivity
102.6
100.5
101.6
1.5

- 931
94.7
93.9

1.1

87.7
874
87.6
0.2

744
828
78.6

59

86.7
- 85.7
86.2
0.7

81.0
80.9

81.0
0.1

84.0
87.9
86.0
2.8

84.9

84.7

84.8

0.1

874  AWR
73 STDEV

Data were obtained from Table 13 and Appendix C, pp. 61 and 100 of the study report.
N/A= Not Applicable because not sampled.




Chemical: Aminopyralid
PC Code: 005100
MRID: 46235729

" Guideline No: 161-2

Table 10 Biotransformation of [2,6-C14laminopyralid, expressed as percentage of applied
radioactivity in'‘Manning sandy loam, 120 g/ha, under aerobic conditions

Time (days)  CaCl, Oragnic | Total * Bound CO, Total

extract extract | extract' ‘residues radioactivity
0 102.5 5.7 108.2 02 N/A 108.4
0 93.8 4.3 98.1 0.2 NA 98.3
AVG 98.2 5.0 103.2 0.2 N/A 103.4
STDEV 6.2 1.0 74 0.0 - N/A 7.1
8 N/A 76.3 76.3 238 - 841 8r.2
8 N/A 761 | 76.1 3.1 8.5 87.7
AVG N/A '76.2 76.2 3.0 8.3. 87.5
STDEV N/A 0.1 0.1 0.2 0.3 04
14 542 17.6 718 27 148 89.3
14 55.5 19.1 746 31 14.0 91.7
AVG 54.9 - 18.4 73.2 29 144 90.5
STDEV 0.9 1.1 20 0.3 0.6 1.7
33 216 10.6 322 8.1 43.8 84.1
33 19.4 10.2 296 - 79 - . 454 829
AVG 205 10.4 30.9 - 8.0 446 83.5
STDEV 16 03" 1.8 01 141 0.8
63 ‘N/A 42 . 4.2 10.3 701~ 846
63 N/A 5.0 5.0 13.2 69.3 87.5 .
AVG N/A - 4.6 46 . 118 69.7 86.1
STDEV N/A 0.6 06 2.1 0.6 2.1
91 N/A 3.3 3.3 10.8 65.8 79.9
91 N/A 3.1 34 - 96 65.2 77.9
AVG N/A 3.2 32 10.2 65.5 78.9
STDEV. N/A 0.1 0.1 0.8 - 04 14
190 N/A 22 © 2.2 86 = 722. 83.0
190 N/A 24 24 7.9 70.8 81.1
AVG N/A 23 23 83 71.5 - 821
STDEV N/A 0.1 0.1 0.5 1.0 1.3
» : 874 AVR

: 8.0 STDEV
'Total extractables are assumed to be composed of all parent compound. S
Data were obtained from Table 14 and Appendix C, pp. 62 and 101 of the study report.

N/A= Not Applicable because not sampled. o




Chemical: Aminopyralid
PC Code: 005100
MRID: 46235729
Guideline No: 161-2

Table 11 Biotransformation of [2;6-C14laminopyralid. expressed as percentage of applied:
radioactivity in Barnes clay loam, 60 g/ha, under aerobic conditions

Time (days  CaCl; Oragnic | Total Bound CO, Total
. extract extract | extract' residues radioactivity
0 60.6 30.7 91.3 0.1 N/A 91.4 ;
0 66.5 25.9 92.4 0.0 N/A 92.4
AVG 636 - 283 91.9 0.1 N/A 91.9
STDEV 4.2 34 0.8 0.1 N/A 0.7
8 N/A 83.2 83.2 22 0.9 86.3
8 N/A 81.0 81.0 2.8 0.8 84.6
AVG N/A 82.1 82.1 25 0.9 85.5
STDEV N/A 1.6 1.6 0.4 0.1 1.2
14 33.6 52.8 86.2 3.0 1.2 904
14 35.0 756.7 91.7 28 12 95.7
AVG 34.3 54.7 89.0 29 1.2 93.1
STDEV 1.0 29 39 0.1 0.0 37
33 38.2 52.7 90.9 4.8 26 98.3
33 369 . 564 93.3 5.0 25 100.8
AVG 376 54.6 92.1 4.9 26 206 .
STDEV 0.9 26 1.7 0.1 0.1 1.8
63 N/A 82.7 82.7 6.3 4.8 93.8
. B3 NA - 798 79.8 6.0 5.7 91.5
AVG N/A 81.3 81.3 6.2 5.3 92.7 !
STDEV N/A 24 2.1 02 06 1.6 ' i
91 N/A 71.8 71.8 6.9 8.2 86.9 :
91 N/A 75.3 75.3 81 8.3 91.7 ,
AVG N/A 73.6 73.6 7.5 8.3 89.3 L
STDEV N/A 25 25 0.8 0.1 3.4 i
124 N/A 68.7 68.7 8.6 1 88.3 _ ‘
124 N/A 69.6 69.6 1.1 15 - 922
AVG " N/A 69.2 69.2 9.9 11.3 90.3
STDEV N/A 0.6 06 1.8 0.4 28
180 N/A 62.1 62.1 10.9 16.6 89.6
190 N/A 59.0 500 = 83 171 84.4
AVG, N/A 60.6 60.8 9.6 16.9 87.0
STDEV N/A 2.2 2.2 1.8 0.4 37
274 N/A 51.1 51.1° 1.3 23.3 85.7
274 N/A 52.6 52.6 11.3 21.9 85.8
AVG N/A 51.8 51.9 113 226 85.8
STDEV ' NA 11 11 0.0 1.0 0.1
365 N/A 45.2 45.2 14.6 28.1 87.9°
365 N/A 397 39.7 12.7 31.9 84.3 3
AVG N/A 425 425 137 300 - 861 o
STDEV N/A 3.9 3.9 1.3 27 . 25 i
‘ - 90.1  AVR :
46 . STDEV i

"Total extractables are assumed to be composed of all parent compound. .
Data were obtained from Table 15 and Appendix C, pp. 63 and 103 of the study report.
N/A= Not Applicable because not sampled.

N\




Chemical: Aminopyralid

PC Code: 005100

MRID:

46235729

Guideline No: 161-2

Table 12 Biotransformation of [2,6-C14]aminopyralid, expressed as percentage of applied
radioactivity in Barnes clay loam, 120 g/ha, under aerobic conditions

Time (days,

0
0
AVG
STDEV

AVG
STDEV

14
14
AVG
STDEV

33
33
AVG
STDEV

63
63
AVG
STDEV

91
91
AVG
STDEV

190 .
190
AVG
STDEV

365
- 365
AVG
STDEV

CaCl,

extract
66.5
75.9
71.2
6.6

N/A
N/A
N/A-
N/A

337

33.1
.334
04

34.5

35.2

34.9
0.5

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A

Oragnic
extract
19.6
27.2
234
5.4

104.4
78.3

914

18.5

51.0

47.1

49.1
238

48.6

48.6

48.6
0.0

76.9
61.0
69.0
11.2

73.1
79.2
76.2
4.3

63.9

64.9

64.4
0.7

415
40.7

M

0.6

Total

extract’

86.1

103.1
946
12.0

104.4

783
91.4
18.5

84.7

- 80.2

82.5
3.2

83.1
83.8
83.5

05

76.9
61.0
69.0
11.2

73.1
79.2

. 762

43

63.9
64.9
64.4

0.7

41.5

40.7

41.1
0.6

Bound

residues
0.7
0.8
0.8
0.1

3.6
22
29
1.0

2.6
25
2.6
0.1

4.6
48
4.7
0.1

7.1
7.5
73
0.3

1.7
9.7
8.7
1.4

122
11.0
116
0.8

13.5
14.5
14.0
0.7

co,

N/A
N/A
N/A
N/A

08
0.9
0.9
0.1

1.3
1.2
1.3
0.1

3.6

29
33
0.5

6.1
6.4
6.3
02

8
9.4
8.7
1.0

18.1
18.1
18.1
0.0

28

27.0
1.4

26.0

Total

radioactivity

86.8
103.9
954
121

108.8
814
95.1
19.4

88.6

83.9

86.3

3.3

91.3

91.5
91.4
0.1

90.1
74.9
82.5
10.7

88.8
98.3
93.6
6.7

942

94.0

84.1
0.1

83.0
81.2
82.1
1.3
80.0
8.7

"'Total extractables are assumed to be composed of all parent compound.
Data were obtained from Table 16 and Appendix C, pp. 64 and 104 of the study report.
N/A= Not Applicable because not sampled.

AVR
STDEV

AN




Chemical:  Aminopyralid
PC Code: 005100
MRID: 46235729
Guideline No: 161-2

Table 13 ‘Biotransformation of [2,6-C14]aminopyralid, expreésed as percentage of applied
radioactivity in Houston Black clay, 60 g/ha, under aerobic conditions

Time (days) CaCl, Oragnic Total Bound CO, Total
extract extract | extract' residues radioactivity
0 85.1 0.0 85.1 78 . N/A 929
0 87.1 0.2 87.3 84 - N/A 95.7
AVG 86.1 0.1 86.2 8.1 N/A - 94.3
STDEV 14 0.1 1.6 04 N/A 2.0
1 N/A '65.9 659 283 1.6 - 95.8 2
1 N/A 63.6 63.6 26.6 18 - 92.0 ' ‘
AVG N/A. .. 64.8. 64.8 2715 17 93.9 1.
- STDEV N/A . 16 | 1.6 12 . 01 - 2.7 ‘
4 N/A 472 47.2 28.4 13.6 89.2
4 N/A 454 45.4 289 13.9 88.2
AVG N/A 46.3 -46.3 287 13.8 88.7
STDEV N/A 1.3 1.3 0.4 0.2 0.7
8 N/A 20.7 20.7 35.3 304 864 |
8 N/A "16.9 16.9 334 34.1 844
AVG N/A 18.8 18.8 344 323 854
STDEV N/A 2.7 2.7 13 2.6 14
14 456 3.1 7.7 273 55.6 90.6
14 29 27 56 259 570 - .885
AVG 3.8 29- - 6.7 266 '56.3 89.6
STDEV 1.2 .03 15 1.0 1.0 1.5 -
22 N/A - 19 1.9 376 55.5 - 950
22 N/A 14 14 29.3 57.3 88.0 .
AVG N/A 1.7 1.7 335 56.4 91.5 r
STDEV N/A 0.4 0.4 59 1.3 49
31 “N/A 2.2 2.2 248 67.5 94.5°
31 N/A 1.2 1.2 25.1 65.5 91.8
‘AVG N/A 1.7 1.7 25.0 66.5 93.2
STDEV N/A 0.7 0.7 0.2 1.4 1.9 ‘
65 - N/A 13 13 225 679 g1.7 “
65 N/A 1.4 1.4 237 67.1 92.2
AVG N/A 14 14 23.1 67.5 92.0
STDEV N/A 0.1 0.1 0.8 0.6 04
. ' 91.1 AVR

. 3.4 STDEV.
'Total extractables are assuried to be composed of all parent compound. 1

Data were obtained from Table 16 and Appendix C, pp. 65 and 105 of the study report
N/A= Not Appllcable because not sampled o
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Chemical: Aminopyralid
PC Code: 005100
MRID: 46235729
Guideline No: 161-2

Table 14 Biotransformation of [2,6-C14]aminopyralid, expressed as percentage of applied
-radjoactivity in Houston Black clay, 120 g/ha, under aerobic conditions

Time (days) CaCl, ~ Oragnic Total Bound CO, Total
extract extract | extract' . residues - radioactivity

0 81.4 26 84.0 8.6 N/A 926

0 89.7 6.4 96.1 10.5 N/A 1066
AVG 85.6 45 . 90.1 9.6 N/A 99.6
STDEV 59 2.7 8.6 1.3 N/A » 9.9
1 N/A 63.2 63.2 26.0 1.2 90.4
1 N/A 63.4 63.4 25.3 1.3 90.0
AVG N/A 63.3 63.3 25.7 1.3 90.2
STDEV N/A 0.1 0.1 0.5 0.1 0.3
4 N/A 528 | 528 29.9 9.2 . 91.9

4 N/A - 533 53.3 29.8 10.1 93.2
AVG NA 53.1 53.1 29.9 9.7 92.6
STDEV N/A 04 0.4 0.1 0.6 - 0.9
8 N/A 32.3 32.3 371 41.2 110.6

8 - N/A 23.7 23.7 346 19.2 775
AVG N/A 280 | 280 359 0302 9441
STDEV N/A 6.1 6.1 1.8 15.6 234
14 96 6.3 15.9 25.7 43.3 84.9
14 19.8 9.9 29.7 25.3 39.2 94.2
AVG 14.7 8.1 228 255 41.3 89.6
STDEV 7.2 25 9.8 0.3 29 6.6
22 N/A 1.7 AT 31.2 56.8 89.7
22 N/A 16.1 16.1 31.7 25.0 72.8
AVG N/A 8.9 89 - 315 40.9 81.3
STDEV N/A 10.2 10.2 04 225 12.0
31 N/A 1.2 1.2 245 63.2 88.9

3 N/A 1.2 1.2 24.2 63.2 88.6
AVG N/A 1.2 12 24.4 83.2 88.8
STDEV NA 0.0 0.0 0.2 0.0 0.2
65 N/A 1.1 11 . 252 67.5 93.8
65 N/A 1.0 1.0 234 67.2 91.6
AVG N/A 1.1 1.1 24.3 67.4 927
STDEV N/A 0.1 0.1 1.3 02 . 1.6

91.1 AVR !
9.0 STDEV

‘Total extractables are assumed to be composed of all parent compound.
Data were obtained from Table 16 and Appendix C, pp. 65 and 105 of the study report.
N/A= Not Applicable because not sampled.
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Chemical Name: Aminopyralid
46235729
005100

MRID
PC

Guideline No: 161-2

Empirical DT50= 50.0 days

Linear Haif life = 73.0 days
Nonlinear Half ife = 420 days -

Biotransformation of [**C] aminopyralid in Holdrege
_ siltloam undaer aerobic conditions, 60 g/ha

5.00 , .
v = 0.0095x + 4,253 |
450 , 0 :
o 400 - } R? = 0.9003

N
8

aminopyrali
3
|

L0 (% applied )

3.00
2,00 S

: ' 0 300
0 100 Days Posm?ooaumnt

1.00 - -

Days % applied Ln (% appiied
0 95.5 4.56
0 103.9 4.64
8 93.2 4.53
8 80.8 4.39
14 793 4.37
14 75.9 4.33
33 54.4 4,00
33 57.2 4.05
63 418 3.73
63 29.6 3.39
91 24.7 321
91 19.5 2.97

124 10.7 2.37
124 11.3 2.42
190 6.2 1.82
190 11.5 2.44
274 45 1.50
274 45 1.50
365 3.9 1.36
365 3.7 <3|
Data were obtained from Table 9 an

Days % applied Ln (% applied)
0 104.7 4.85
0 99.7 4,60
B8 91.2 4.51
8 86.9 4.46
14 79.3 4.37
14 77.7 4.35
33 53.7 3.98
33 60.1 4.10
63 27.9 3.33
63 274 3.31
91 15.8 2.76
91 33.3 3.51

180 5.4 1.89.
190 6.3 1.84
385 39 1.36
365 34 1.22

d Appendhi C,pp. 57 and 94 of the study report. <

Empirical DT50= 60.0 days
Linear Half life = 73.0 days
Nonlinear Half life = 38.7 days

Biotransformation of [*C] aminopyralid in Holdrege
siit loam under aerobic conditions, 120 g/ha

Y = -0.0005x + 4.29

) R”=0.8809

:!=
£
%2
=§

\ .

' LA

0 100 200 - 300 “

Days Posttreatment |

Data were obtained from Table 10 and Appendix C, bp. 58 and 95 of the study report. . ;

Parant and non-extractible residues

Days % applied Ln (% applied)

0 104.8 465
0 99.8 4.60
8 -86.2 4.57
8 916 4.52
14 84.0 4.43
14 83.1 442
33 624 413
33 68.2 4,22
63 40.9 3.71
63 41.0 3.7
91 29.5 3.38
91 441 3.7¢
180 16.8 282
1980 17.4 2.86
365 8.9 2:19
365 9.2 2.22

Empirical DT50= 70.0 days
Linear Half life = 103.5 days
Nonlinear Half life = 58.2 days

Data were obtained from Table 10 and Appendix C, pp. 58 and 95 of the study report. ) \

Biotransformation of ['*C] aminopyralid+NER in
Holdrege silt loam under aerobic conditions,

.420 g/ha

5.00 gh — ‘

x 4.50 y =-0.0067x + 4.403.:5
3% 400 Ri=092¢ |
Ffasol T~ ‘
§E 300 ,_ \T_—“‘

£ § 250

55 200 ‘ |
:-E 1.50 ;
1.00 : , , . i

0 100 Days Posnrzvq(glnonf i 300 . ‘

WD




Chemical Name: Aminopyralid
MRID 46235729

PC 005100

Guideline No: 161-2

Days % applied _Ln (% applied Empirical DT50= 15.0 days

0 100.3 461 Linear Half life = 61.9 days

0 98.4 4.59 Nonlinear Half life = 19.8 days

8 75.6 433

8 776 4.35 Biotransformation of ['*C] aminopyralid in Regent loam

14 $6.3 4.03 under aerobic conditions, 60 g/ha

14 54.8 4.00 . .. 500 : -

33 14.6 268 ' y=-0.0112x + 3.7197

a3 - 177 287 4.00 {8-—N= ' R7= 07565

63 58.8 4.07 So 300 .

83 57 1.74 23 | ~_ ,

91 7.9 2,07 g3 200 % :
91 5.7 1.74 =g . Ll :

124 5.1 1.63 £3 100

124 49 1.59 5« 0.00 L- y \l

1 2.3 0.83 ’ " - ™ ;
19 23 0.83 100! 100 200 300 a0
274 1.7 0.63 : Days Posttreatment ;
274 27 0.99 ‘ ’ L
365 18 0.47 g
365 1.4 0.34 -

Data were obtained from Tabile 11 and Appendix C, pp. 58 and 97 of the study report,

Days % applied Ln (% applied) Empirical DT50= 20.0 days

0 98.5 459 Linear Half life = 62.4 days

0 102 482 Nonlinear Half life = 17.0 days

8 77.3 435 o

8 . 723 4.28 _ Biotransformation of [ 'C] aminopyralid in Regent

14 58.4 407 loam under aerobic conditions, 120 g/ha

14 63.2 4.15 5.00

33 25.2 3.23 =-0. +3.5772

33 239 317 . 4001 y 0R(2J1-1;x55:55.77

63 5 1.61 -4 -

B= 300-

63 42 1.44 g > \

91 34 1.22 E g 200

9 3.3 1.19 L E N

190 2.1 074 - TE 100 u ﬁ\

190 2.2 0.79 - TN~ ¥

365 15 0.41 0.00 ' " T ;
365 1.8 0.47 .00 8 100 200 300 490 |

Days Posttreatment

Data were obtaine'd_from Table 12 and Appendix C, pp. 60 and 98 of the study report.

Parent and non-extractible residues

Days % applied Ln (% applied) Empirical DT50= '30.0 days
0 99.3 460 . : Linear ---Half life = 67.3 days
0 102.7 463 Nonlinear Haif life = 30.4 days
8 839 443 R
8 ' 782 4.36 Biotransformation of [14C] aminopyralid+NER in Raegent
14 65.8 419 - loam under aerobic conditions, 120 g/ha
14 715 427 : 5.00 .
’ gg gg-g—“ ggg 1 % 400 y=-0.0103x + 4.268
. . fand i 4 < =
63 21.8 3.08 2% R"=0.9282
63 21.0 3.04 2 =3.00 1
91 216 307 &L ,
1 208 303 2 g200
190 170 . 283 . 5= \
190 16.8 2.82 ’ §1.00 = ~
365 1.5 0.41
365 1.6 0.47 0.00 " T — !
' a 00 200 300 (400 |
Days Posttreatment :

Data were obtained from Table 12 and Appendix C, pp. 60 and 98 of the study report.




Chemical Name: Aminopyralid
MRID 46235729

PC . 005100

Guideline No: 161-2

Days .% applied Ln (% applied) Empirical DTS0= 20.0 days
0 102.5 4.63 Linear Half life = . 32.4 days
0 100.4 4.61 : Nonlinear Haif life = . 18.8 days
8 79.2 437 i :
8 81.4 4.40 : Biotransformation of ['*C] aminopyralid In Manning
14 62.6 4.14 sandy loam under aerobic conditions, 80 g/ha
14 629  4.14 5.00 :
3 4214 374 Tu : y =-0.0214x + 4.0888
33 - 208 . 3.03 -~ 4.00 -1 u - RZ=0.7914
63 5 1.61 T3 : '
63 4.9 1.59 % % 3.00 d
91 37 1.1 $8, 00 N~
91 36 128 ££ 2 R \ .
124 T34 143 .
124 32 116 5 8100 : \1—‘
190 25 . 092 0.00 . . . ‘
190 — 27 0% 0 50 100 150 200
T ’ Days Posttreatment

Data were obtained from Table 13 and Appendix C, pp. 61 and 100 of the study report.

Days % apgliéd Ln (% applied) Empirical DT50= 22.0 days.
1] ©108.2 4.68 Linear  Halflife = 31.9 days \
0 98.1 4.59 Nonlinear Half life = 19.4 days .
8 763 4.33 . " !
8 761 .. 433 Blotransformation of [“C] aminopyralid in Manning :
14 71.8 427 sandy loamn under aerobic conditions, 120 g/ha |
14 746 431 5.00 i }
a3 322 347 - un y=-0.0217x + 4.122
33 29.6 3.39 3 400 \ RE=0.76875 " |
63 4.2 . 144 - = ’
63 5 161 g 5‘.300 T~
91 3.3 1.19 = 2200 . :
91 3.1 - 1.13 = 5 ™ . \
190 2.2 0.79 - " 1.00 - )
190 24 0.88 000 \'T
. T y - ;
0 50 100 150 | 200
Days Posttreatment
Data were obtained from Table 14 and Appendix C, pp. 62 and 107 of the study report.

Parent and non-extractible residues

D%ys % 1apglied Ln (% applied) : Empirlcal DT50= 27.0 days
08.4 4.69 Linear Half life = 55.9 days
] 98.3 4.59 Nonlinear Half life = 25.8 days
8 791 437 :
8 79.2 T 4.37 Biotransformation of [14C] aminopyralid+NER in
14 745 4.31 : Manning sandy loam under aerobic conditions,
14 77.7 4.35 e 120 g/ha
33 40.3 3.70 D00 T 00124% 1 2247
33 375 3.62 2 .00 fg;_ y=-0.0124x + 4.2
63 18.2 2.90 e B.00 ‘
o1 14.1 265 & 2 -5 T a e—~—_ §
o1 12.7 2.54 2 §-0° — ~
“ 190 10.8 2.38 |
190 10.3 2.33 S g0 (
0.00 . : . i
' 0 50 100 160 [ 200
Days Postireatment ;

Data were obtained from Table 14'and Appendix C, pp. 62 and 101 of the study report.
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Chemical Name: Aminopyralid
MRID 46235729

PC 005100

Guideline No: 161-2

Days__ % applied LN (% applled) Empirical DT50= 290.0 days
0 ' 813 451 tinear  Halfiife = 330.1 days
[4] 924 4.53 Nonfinear Half life = 330.1 days
8 83.2 4.42 -
8 81.0 4.39 Biotransformation of [*C] aminopyralid in Barnes clay
14 86.2 4.46 loam under aerobic conditions, 60 g/ha
14 91.7 452 4.60 : :
33 909 451 1 y = -0.0021x + 4.5089
a3 93.3 454 —~ 440 = 09635
63 82.7 4.42 32 -
63 798 438 8420 .
91 718 427 & §: TR
91 753 432 « £ 400 \
124 68.7 4.23 =
124 69.6 424 5% 380 ~&-
180 62.1 413 3.60 _ _ : d
;gg 22(1) ggg 0 100 Days Pos%t,omltmint 300 400
274 . 52.6 3.96
365 45.2 3.81
365 39.7 3.68 :
Data were obtained from Table 15 and Appendix C, pp. 63 and 103 of the study report.
Days % applied _Ln (% applied) Empirical DT50= 300.0 days
0 86.1 3.46 Linear  Half life = 330.1 days
0 103.1 4.64 Nonlinear Half life = 330.1 days
8 104.4 4,65 7 » T
8 78.3 4.36 Biotransformation of [ “C] aminopyralid in Barnes
14 84.7 4.44 clay loam under aerobic conditions, 120 g/ha
14 80.2 4.38 480
33 83.1 442 y =-0.0021x + 4.4871
33 838  4.43 =~ 460 7= 086TE
63 76.9 4.34 2= 4.40 .
83 61 4.11 E g ’
a1 73.1 429 v § 420 -
o1 792 437 2 E . e
190 639  4.16 5§ 4.00 ~—__
190 64.9 4.17 3.80 -
365 41.5 3.73 ]
365 40.7 3.71 . 360 ™ ; . ‘
0 100 200 300 - 400
Days Posttreatment

Data were obtained from Tabie 16 and Appendix C, pp. 64 and 104 of the study report.

Parent and non-extractible residues as parent

Days % applied  Ln (% applied) Empirical DT50= N/A (does not degrade below 50% in study)
0 86.8 4.48 Linear * Half life = 533.2 days
0 1038 . 484 Nonlinear Half life = 533.2 days
8 108.0 4.68 .
8 80.5 4.38 Blotransformation of [14C] aminopyralid+NER in
14 87.3 4,47 - Barnes clay loam under aerobic condltions,
14 82.7 442 480 - 120 g/ha :
33 8%.7 4.47 . —
33 88.6 4.48 ~Ea60 y=-00013x+ 4.51 54
63 840 443 3<% R*=0.7419
63 68.5 4.23 5 34407
91 80.8 4.39 3 E4.20 ]
91 88.9 4.49 2g \_
190 © 761 4.33 T 2400 :
190 75.9 4,33 r §3.80
365 55.0 4.01 «
365 55.2 4.01 3.60 ; — i
0 100 200 300 400
Days Posttreatment ”

Data were obtained from Table 16 and Appendix C, pp.-64 and 104 of the study report.
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. Chemical Name: Aminopyralid
" MRID 46235729

PC 005100

Guideline No: 161-2

Days % applied Ln (% applied)

Empirical DT50= 3.5 days
Linear Half life = 10.4 days
Nonlinear Half tife = 4.0 days

0 85.1 444

0 87.3 4.47

1 65.9 4.19

1 63.6 4.15

4 47.2 3.85

4 45.4 3.82

8 20.7 3.03

8 16.9 2.83

14 7.7 2.04 -

14 56 172 H

22 19 . 064 s

22 1.4 0.34 3

31 2.2 0.79 <
.31 1.2 0.18 S

65 1.3 0.26

65 1.4 0.34

.00
i 00 it y =-0.0668x + 3.52 3
! RZ= 06787
2 309 \ .
e 200 —
§ 1.00 - : I\\ .
E 000 4 - ]

Biotransformation of ['“C] aminopyralid In Houston
Black clay under aerobic conditions, 60 g/ha

-1.00 _ An R~

-2.00

Days Posttreatment

Data were obtained from Table 17 and Appendix C,

pp. 65 and 105 of the study report.

Days % applied Ln (% applied) Empirical. DT50= 4.5 days
0 84.0 4.43 Linear Half life = 9.4 days
0 96.1 4.57 Nonlinear Half life = 6.1 days
1 63.2 4.15 .
1 83.4 4.15 Biotransformation of [*C] aminopyralid in Houston
4 528 397 5.00 ;
. 233 308 = -0.0735x + 3.945
8 323 3.48 4.00 y oo
8 237 317 = =0.77
14 159 - 277 T =300
14 207 3.39 E g 200
22 17 0.53 e85 » NG
22 161 278 £ £1.00 -
31 1.2 0.18 € 5000
31 12 048 = %% .
.85 14 0.10 -1.00 20 —40
65 10 000 200 .
Days Posttreatment

Data were obtained from Table 18 and Appendix C,

Parent and non-extractible residues as parent

pp. 66 and 106 of the study report.

Days % applied Ln (% applied) Empirical DT50= 13.0 days
0 92.6 4.53 Linear Half life = 31.5 days
0 106.6 4.67 Nonlinear Half life = 17.9 days
1 89.2 4.49 :
1 88.7 4.49 Biotransformation of [14C] aminopyralid+NER in
4 82.7 4.42 — Houston Black clay under aerobic conditions, 120 g/ha
4 83.1 T 442 5.00 ; "
8 69.4 4.24 - y=-0.022x + 4.3591
8 583 407 = $.00 - R 075
14 41.6 3.73 9o+ : ] ’ ‘
14 55.0 4.01 2 :3.00
22 329 3.49 « '
22 47.8 3.87 L %00
31 25.7 3.25 e £
31 254 3.23 - E .00
85 26.3 . 3.27
65 24.4 3.19 0.00 T ™ — :
0 - 20 Days Posltroeatment 60 80

Data were obtaingd from Table 18 and Appendix C,

pp. 66 and 106 of the study report.
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Holdrege, 60 g/ha

Nonlinear Regression
Equation: Single, 2 Parameter
y=ae™

R=0.99328479 Rsqr=10.98661468
Standard Error of Estimate = 4.2718

Coefficient Std. Error

a 98.7590 2.1400
. b 0.0165 0.0009
Analysis of Variance:

: DF . SS
Regression 1 24211.1078
Residual 18 328.4702
Total 19 24539.5780

PRESS = 425.5189
Durbin-Watson Statistic = 1,.9166

Normality Test: Passed (P =0.4653)

. Adj Rsqr = 0.98587105

t
46.1485
" 18.8121

MS
24211.1078
18.2483
1291.5567

Constant Variance Test: Passed (P= 0.9215)
Power of performed test with alpha = 0.0500: 1.0000

P
<0.0001
<0.0001

F P
1326.7564 <0.0001

Holdrege, 60 g/ha

120

100 - y=98-75903-00165x
— R?=0.98661
3 804
-
o
©
X 60 W
°
s
s 40 "
Q.
[@]
£
E J
E 2

0 [
0 100 200 300

.- N - Days posttreatment

400

\Sh




Holdrege, 120 g/ha

Nonlinear Regression

Equation: Single, 2 Parameter

y=ae™ _

R=0.99191277 Rsqr = 0.98389094 Adj Rsqr = 0.98274029
Standard Error of Estimate = 4.8978

Coefficient Std. Error t P

a 101.8311  2.5461 39.9948 <0.0001
b _ 0.0179 0.0012 15.2695 <0.0001
Analysis of Variance:
DF SS MS F
- Regression 1 20512.0445 . 20512.0445 855.0759
Residual 14 335.8399 - 23.9886
Total 15 20847.8844 - 1389.8590

PRESS = 458.9942

Durbin-Watson Statistic = 2.7043

Normality Test: 'Passed (P =0.0922)

Constant Variance Test: Passed (P =0.0799)
Power of performed test with alpha = 0.0500: 1.0000°

Holdrege, 120 g/ha

P
<0.0001

120
100 p-
' y=101.8311¢ %77
=~ - R?=0.98389
D 80
a
Q.
©
X 604
o’
o
(0]
S 40
o
[e)
£
£ i
E 2
0 .
0 100 200 300 400

Déys posttreatment

R\




Holdrege, 120 g/ha, treating non-extractable residues as parent
Nonlinear Regression .

Equation: Single, 2 Parameter

y=ae-bx ]

R =0.98592734 Rsqr = 0.97205272 Adj Rsqr = 0.97005649

Standard Error of Estimate = 5.9313

Coefficient Std. Error t _ P
a 100.3383  2.8306 35.4478 <0.0001
b 0.0119 0.0009 ' 12.4952 . <0.0001
Analysis of Variance:

DF SS ’ MS F P
Regression 1 17130.8588 17130.8588 486.9433 <0.0001
Residual 14 492.5256 35.1804

Total 15 , 17623.3844 1174.8923

PRESS = 633.9862

Durbin-Watson Statistic = 0.8239

Normality Test: Passed (P =0.4219)

" Constant Variance Test: Failed (P =<0.0001)
Power of performed test with alpha = 0.0500: 1.0000

Holdrege, 120 g/ha, treating non-extractables as paAr;ent

120

100 -

y=100.3383¢ """
R?=0.97205

80 -
60
40 -

20 4

Aminopyralid + NER (% applied)

0 100 200 300 - 400
Days posttreatment -

AN




Regent, 60 g/ha

Nonlinear Regression

Equation: Single, 2 Parameter

y=ae™

R=0.93801774 Rsqr=0.87987729 Adj Rsqr = 0.87320380
Standard Error of Estimate = 12.6856

Coefficient Std.Error t P

Days posttreatment

a 97.2454 7.6903 ‘ 12.6452 <0.0001
b 0.0350 0.0068 5.1757 <0.0001
Analysis of Variance: '
DF . S8 . MS F P
Regression 1 21217.3802 21217.3802 131.8468 <0.0001
Residual 18 2896.6418 160.9245 .
Total 19 24114.0220 1269.1591
PRESS =3757.2364
Durbin-Watson Statistic = 2.3600 .
Normality Test: Failed (P =<0.0001)
Constant Variance Test: Passed (P =0.1491)
Power of performed test with alpha = 0.0500: 1.0000
- Regent, 60 g/ha
120
100 y=97.2454¢ 07
R*=0.98799

=1
Q2 80+
=3
Q
(4]
Q\i 60 -
B2
=
5 40 A
Q
(]
£
£ -
< 20

0 A - N ] o

T ¥ T T
0 100 200 300 400

AN\N




Regent, 120 g/ha

Nonlinear Regression

" Equation: Single, 2 Parameter
-~DX

y=ae®

R =0.99757345 Rsqr = 0.99515280 Adj Rsqr = 0.99480657

Standard Error of Estimate = 2.7281

Coefficient Std.Error t P
a 102.0621 1.7125 59.6000 <0.0001
b 0.0407 . 0.0017 . 24.6853 <0.0001
Analysis of Variance: :

. "DF S8 MS F P
Regression 1 213920328 21392.0328 2874.2628 <0.0001
Residual 14 104.1966 7.4426
Total 15 21496.2294 1433.0820
PRESS = 153.8618
Durbin-Watson Statistic = 1.4481
Normality Test: Passed (P =0.5185).

Constant Variance Test: Passed (P =0.8393)
Power of performed test with alpha = 0.0500: 1.0000 .
Regent, 120 g/ha
120
| y=102.0621€0040™
100 R?<0.99515

8 80

[=1

o

m . -

L 60"

°

©

5 40 -

Q.

[=]
R

E i
2 20
0 - . »
0 100 200 300 } 400

Days posttreatment

A\




Regent, 120 g/ha, treating non-extractable residues as parent
Nonlinear Regression ’

Equation: Single, 2 Parameter

y=ae™ ‘

R=0.97689619 Rsqr = 0.95432616 Adj Rsqr = 0.95106374

Standard Error of Estimate = 7.5917

Coefficient Std. Error t | 4
a 97.4112 4.1566 234353 <0.0001
b 0.0228 0.0025 9.2597 <0.0001
Analysis of Variance:

DF SS MS F P
Regression 1 | 16859.1832 16859.1832 292.5212 <0.0001
Residual 14 ~ 806.8768 57.6341
Total 15 17666.0600 1177.7373

PRESS =933.3221

Durbin-Watson Statistic = 0.6655

Normality Test: Passed (P =0.2314)

Constant Variance Test: Passed (P =0.5189)
Power of performed test with alpha = 0.0500: 1.0000

Regent, '_1 20 g/ha, treating non-extractables as pare‘;nt

120

— 1 00 - y=97‘41 12e-0.0228X

3 R?=0.95433

g )

S 80 -

s

x i

x 60

<

+

T 40+

o

>

&

g 204 )

E ;

< o
0 . »

o 100 200 300 . 400

7 Q_ays posttreatment

G




 Manning, 60 g/ha
Nonlinear Regression
Equation: Single, 2 Parameter
y=ae™

R =0.99247959 Rsgr = 0.98501575"
Standard Error of Estimate = 4.9188

Coefficient Std. Error

a 103.7819  3.0125
b 0.0368 0.0026
‘Analysis of Variance:

DF SS
Regression 1 22267.0271
Residual 14 338.7304
Total 15 22605.7575

PRESS =513.9303
Durbin-Watson Statistic = 1.9691

Normality Test: Passed (P =0.1872)

Adj Rsqr = 0.98394544

t | 4

344506 <0.0001

14.2130 - <0.0001

MS F | 4
22267.0271 9203141 <0.0001
24.1950

1507.0505

- Constant Variance Test: Passed (P =0.8910)
Power of performed test with alpha = 0.0500: 1.0000 s

v

Manning, 60 g/ha
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Manning, 120 g/ha
Nonlinear Regression
Equation: Single, 2 Parameter
y=ae™

R =0.99142022 Rsqr = 0.98291405

Standard Error of Estimate = 5.4721 -

Coefficient Std. Error

Adj Rsqr = 0.98149023

t P

Days posttreatment.

.....

a 105.3733  3.3346 31.5997 <0.0001
b 0.0357 0.0028 12.9355 <0.0001
Ahalysis of Variance: A ,
DF SS MS . F P
Regression 1 20671.1073 20671.1073 690.3316 <0.0001 ;
Residual 12 359.3248 29.9437 : :
Total 13 210304321 - 1617.7255 ;
PRESS = 549.6764 - -
Durbin-Watson Statistic = 1.1983
Normality Test: Passed (P =0.6595)
Constant Variance Test: Failed (P =0.0470)
Power of performed test with alpha = 0.0500: 1.0000
Manning, 120 g/ha
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Manning, 120 g/ha, treating non-extractable residues as parent

Nonlinear Regression

Equation: Single, 2 Parameter
y=ae™ :

R =0.98726077 Rsqr=0.97468384
Standard Error of Estimate =